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Bcrynaenue

Cnyyanoch i1 TeGe NPUCYTCTBOBATh Ha BLICTYMJIEHUU POKYC-
HMKa M HEIOYMEBaTh, KaK Xe 3TO Y HEero nonyyaercs? A nymain
JIM THI O TOM X€ CaMOM, Korjga TBOi yuuTenb GUIMKU MK
XUMUM NEMOHCTPUPOBa ONbITH Ha ypoke? [lopoii kaxercs,
YTO BOJIIIEOCTBO U HayKa — MOYTU OOHO M TO Xe. A YTO Takoe,
Ha caMoM JieJie, Tp1oK ¢poKycHuka? 3to npocTo witosus. Oo-
KYCHHKY NPOCTO U3BECTEH €€ CEKPET, a I 3pUTENEi 3TO Ka-
XKETCsA Marueii, Tak Kak OHM He MOHMMAIOT, KaK 3TO JejaeTcs.

EcTb ¥ Takue TPIOKM, KOTOPbIE B N€CTBUTEILHOCTH SIBJISIOT-
CA HayuHBIMHU 3KcriepuMeHTaMu. POKYCHHUK NPoOCcTo no6aBisa-
€T HECKOJIbKO «BOJILLIEOHBIX» CJIOB M 3acTaBiisieT TeOd moBe-
PHUTb, YTO NMPOUCXOOUT HEYTO CBEPXBHECTECTBEHHOE W TAWH-
crBeHHoe. Ha camom xe genie y Kaxaoro takoro ¢okyca ectb
HayyHoe OObsICHEHHE U BOJILIEOHBIE CJIOBA TYT HU TNIPH YEM.

Utak, Te0s1 MHTEpecyeT Marus, HO €CJIM Thl yXe MOHSUI, YTO
B OCHOBE MHOT'MX TPIOKOB JIeXXaT Hay4YHble MTPUHLIMIIBI, 3HA-
YUT, TeOe 00si3aTEIbHO NMOHPABSATCS OMNbBITHI U3 3TOM KHHUTH.
Kaxablit U3 HUX MpencTaBiaseT co00il HaydyHBIA 3KCIEpU-
MEHT, HO, €CJIX NIPU €ro JeMOHCTPaLMUU Tbl TAMHCTBEHHO
B3MaxHelllb PyKOit ¥ MpOM3HECEIb HECKOJILKO 3araIoYHbIX
CJIOB, TBOM APY3bsi U POAHbIE TOYHO MOBEPST, YTO Thl COTBO-
pun uyno!



Kak nonb3oBarbcs 3TOM KHMUIOM

Kaxnas rmaBa 3Toi#f KHUIM MOCBSAILIEHA 3KCMEPUMEHTAM,
CBA3aHHBIM C NPEIMETOM M3Yy4YeHHUS onpeneseHHoi obac-
TH €CTECTBO3HAHUS: BELECTBA, peaKLUMH, BOAA, BO34YX, CUJIbI
M 3Heprus, 3JeKTPUYECTBO U MArHETHU3M. DTH IKCMEpH-
MEHTBI Thl MOXelllb IEMOHCTPUPOBaTh, KaK BOJIEOHbIE TPIO-
KU. I KaXxIOro TpioKa €CThb CBOM CITMCOK HEOBXOMMMBIX
MpeaMeTOoB.

Kaxablili 3KCnepMMEeHT COCTOMUT U3 nByX yacTeii: Iloaroros-
K4, TAEe paccKa3aHo, YTO HYXHO cienaTh 3apaHee, MOKa He
cobpanuch 3putenn, 1 Haunnaem HaydyHoe BonmebGeTBO!, rae
paccka3aHo, KaK MpoBeCTH caM ONbIT. B onucaHuu HekoTO-
PbIX 9KCTIEPUMEHTOB €CTb €11Ie JOMOJIHHUTENbHBII pa3nen, Yro
ele MOXHO CAeJIaTh, U3 KOTOPOTO Thl Y3Haellb, KakHe elle
BapMaHTHl NPOBEEHUs ONbiTa BO3MOXHLI. B paznene Cose-
ThI YYEHOMY BOJIIEOHHKY CONEPXATCS MOJIe3HbIE NOACKA3KH,
Kak Jiyyllle NpoOBECTH TOT WJIM UHOIt ONBIT. B KOHLE onuca-
HHS KaXIOro 3KCIepUMEHTa onuchiBaeTca PesyasraT, KOTO-
Pblif JOJIXXKEH NMONYYUTLCH, U JaeTcd ero nojHoe O0bacHenue.
3HayeHUeE CJIOB, BbLAENTEHHbBIX KHPHBIM WPHGTOM, 0OBACHA~
€TCSl B TEKCTE U B CJIOBApDHKE B KOHLIE KHUTH.

Kak npoBoanTs onbiTsl

e [Ipexne yeM npucTynaTh K IeMOHCTPALIMM OMbITA, MPOYM-
Tail €ero onucaHue OT Havyajaa 00 KOHLIa U NPUTrOTOBbL BCE
HeobxoauMoe.

e 3aBeau TeTpanb MIs 3anuceil. 3anuchiBail Tyaa Bce CBOU
IeACTBUSA U MOJYYEHHbIE Pe3yabTaThl.

e TouHo cnenyit MHCTPYKUMAM. He nsimaiica camocmosmens-
HO 8bINOAHUMb me Oelicmeus, Komopsie mpebyrom nomouiu
é3pocavix!

e Eciu B nepsblit pa3 YTO-TO HE MOJYYHIIOCH, HE PacCTPan-
Baiics. [lonbiTaiics caenath TO Xe caMoe elle pa3 Wiu



JeiicTBOBaTh cnerka uHave. He Bce IKCNICPUMEHTHI € NeEp-
BOro pa3a npoxoasaT ri1aako.

Kak crars xopowum BonwebHukom

XopoiueMy BoNLEOHUKY HEOOX0AUMBI YeThbipe «[I»: npucno-
cobyieHHs1, MOArOTOBKA, NPaKTHKa U MpENCTABJIEHHE.
Ipucnocobaenun. KaxnoMy BONLLEOHUKY TpeOyeTcsl peKBH-
3UT, TO €CTb OMnpelesieHHOe 060pynIOBaHUE, B TOM YHUCIE, K
NpuUMepy, CTOJT; NPeAMETbI, C KOTOPHIMU OH COBEpLLIAET Yyae-
ca, a TaKXe ClelMaTbHbli KOCTIOM U BosLIeGHas naioyka.




® Boawebnwiii cmoa. Hakpoit cTtonm cneuualibHOM cKa-
TEPTblO, HaNPUMEpP, KYyCKOM YEPHOI1 MaTepuu, paclimn-
TOW BbIpe3aHHBIMM K3 GOJILIM 3B€30aMHU U MOJyMeECs -
uamu. Ilon Heit MOXHO CIPATATh OCTAILHOM PEKBU3MT.

® 3adHux, KOTOpPbI MOMELIAETCA 3a CLEHON. 3aMHUKOM,
uin GOHOM, TaKXKe MOXET CIYXWUTb OONbILIOH OTpe3
YepHOH MaTepUy C HALUMTHIMU 3BE3aMHU U MOJIyMecsi-
namu. Tbl MOXellb MPUKPENUTb €ro K CTeHE KIEHKOM
JIEHTOI WIM KHOIKAaMHM, TOJIBKO CIPOCH pa3pelleHus,
Mpexae 4YeM HPUKPEIJIATh YTO-AU00 K CTeHe.

o Kocmiom onuwebHuKa. YKpach CTapylo IUISINy U pyGaxy,
WM XWeT, 0jlecTKaMH, CTEKJISPYyCOM WIM JIIOOBIMM
JPYTrMMHM CBEpKaIOIIMMU ITYyYKaMU. Boipexu us dosb-
M MOJIOLOM MECSILL M 3Be31bl M MpHUILEA UX K CBOEMY
OfIesIHUIO.

® Boawebnasa nasouxa. [lokpach nanoyKy B YEPHbIii LIBET

U npuaenail K OQHOMY KOHILy JIEHTOYKM 3BE3ly WM
MoJiyMecsiLL.

ITodzomosrxa. O6aymait 3apaHee, KaKMe TPIOKH Thl XO4ellb M0-
Ka3aTb B xofe npeacrabieHust. YToOb OHO ObLIO 60J1ee HHTE-
PECHBIM, BKJIIOYM B HETO HECKOJIbKO KOPOTKMX U HECKOJIbKO
JOJITUX TPIOKOB.

Ipakmuxa. ToTOBACH K BBICTYIUIEHUIO, NOTPEHUPYIICS, BbI-
NOJIHM HECKOJIBKO Pa3 KaXIblil TPIOK, KOTOPbIi pELLMJI MOKa-
3aTb. He CTOUT DEMOHCTPUPOBATh €r0 3pUTENISAM, MTOKA Y TEOS
He OyJeT BCe nonyyathes rjanko. Bce TBOM OBUXEHUS NOX-
HbI ObITb aGCOJIIOTHO ecTecTBeHHBIMU. TloTpeHupyiics nepen
3epKaioM, MOKa BCe He GYAeT BhIMIANETh «Ha OTJIMYHO».

Ilpedcmaeaenue. Bpemsi or BpeMeHM BCTaBNsAif B CBOl MOHO-
JIor BoNweOHbIE CIOBEYKHU, THUINA «abpa-Kagabpa» WM «Ipe-
CTO-4aHro», 4ToObl BCEM Ka3aloCb, YTO Thl JEHCTBUTENBLHO
KOJiIyelb; U Kakue-HUOYAb LYTKH, YTOOBI 3DUTENH HE 3aCKY-
yanu. He 3a0ynp npeacTaBUTLCS U PENCTABUTh CBOErO acCH-
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cTeHTa (ecnu OH y Tebs1 OyneT), a B KOHLE MpEACTaBICHUS —
nobiarofgapuTh 3puTesieif 3a BHUMaHue. M He 3a0ynb nmokio-
HMUTbCS!

Kak 3aTa KkHUra mMmoxer nomMousb
B HAQYYHOM MCCNegoBaHUM

MHorue U3 3KCNepUMEHTOB, OMTUCAHHBIX B 3TOM KHUXKE, MO-
YT CTaTh OTNPABHOI TOYKOM IS MPOBENEHUSI HAYYHOTO MC-
cnenoaHus. Iloce Toro Kak Thl Npojaeiaellsb OMNbIT, CIEAYS
HMHCTPYKLIMAM, YTO MOXET NpUiiTH Te6Ge B roosy? HekoTtopeie
BO3MOXHBIE BADHAHTHI Npe/UI0XeHbI B pasfene «YTo eme MoX-
HO CHENaTh».

PewinB npoBecT Hay4HOE UCCJIENOBaHUE, Thl JOJIXEH CHaya-
Jia 3aMucaTth, KaKyio NpobjaeMy Tbl XOYelllb U3YYUTh, U BbIIBU-
HYTb runoresy. Innore3a — 3TO HayyHOE MPEANOJOXEHHE O
TOM, YEM MOXET 3aBEPLUIMTHCS IKCIEPUMEHT, KOTOPBI Thl
cobupaellbes nocTaBuTh. HazHaueHUe runoTessl — AaTh BO3-
MOXHOe 00bsicCHeHHe npoucxonsuieMy. Hanpumep, eciiu Tebe
NMOoHpaBwWIoCh «MoIoYHOE BOJIILIEGCTBO», HaBEpHOE, OyIeT UH-
TEPECHO Y3HaThb, BbIANET JIM YTO-HUOYIb, €CJIN B3SITh BMECTO
LIeJIBHOTO MOJIOKA 00€3XXUPEHHOE WJIM CIUMBKHU. Thl MOXeELIb
BBIABUHYTb FMITOTE3Y, YTO 3TOT OIMBIT JIyyLlie BCEro MoJy4yaeTcs
MMEHHO C UEJIbHBIM MOJIOKOM.

[ns npoBepKH rUMOTe3bl CHayajia MpOBEOH IKCIEPUMEHT.
B cayuae ¢ «MoJIOUHBIM BOJIILIEGCTBOM» 3KCTIEPUMEHT HYXXHO
MMOBTOPUTh TPH pa3a: C LIeJIbHbIM MOJIOKOM, C 0GE3XXHUPEHHBIM
U co cnuBkaMu. O0s13aTesIbHO NOAPOOHO 3aMUChIBail BCE, YTO
npoucxoaut. [ToroM npoaHaiu3upyit MonayyeHHble DaHHbBIE.
B HeKOTOpBIX OMbITAX, YTOOBI HAMIAAHO NMPOAEMOHCTPUPO-
BaTh Pe3yJibTaThl, MOXHO CeNaTb 3apUCOBKH UJIU MOCTPOUTH
rpaduk wiu nuarpaMmy. HakoHeu, cnenait BbIBOI, MOATBEPX-
JAeT U MOJyYEHHbIH pe3yJbTaT TBOIO FMNOTE3Y MU, Ha06o-
POT, ONpPOBEPraeT ee.
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Takas cxeMa HOCHT Ha3BaHME HAYYHOrO METONA, H UMEHHO 1O
Heii NMOCTPOeHE! BCEe Cephe3Hble HayyHble uccnenosaHus. Cne-
Iysl 3STOMY METOJY, Thbl JOJI)KEH HA4aTh C TMINIOTE3bI, IPOBEPHTD €€
3KCMEPUMEHTAIbHO, NPOaHAIM3UPOBATh PE3YALTATHI U CAENaTh
BLIBOA.

MNpenynpexpeHue

Psin Hay4YHBIX 9KCITEPUMEHTOB U BOJIILIEOHBIX TPIOKOB MOTYT ObITh
onacHbeIMH. O6a3amensHo obpauiaiica 3a NOMOWLIO K 63POCABIM
npu nposedenuu mex onbimoa, 2de ona Heobxo0uMa, Hanpumep mex,
20e ucnonb3yromea CNU4KU, HOXCU UAU UHbIe ONACHbIe npedMemyl U
Mmamepuansl. He 3a0biBait CIPOCHTb y B3POC/bIX pa3pelleHHs
BOCI0JIb30BaThCH KaKMMHU-TUO0 npeaMeTaMu AoMaLlHero obu-
xoaa U youparb Bce 3a c000if M0 OKOHYaHMH IKCMEPUMEHTOB.
Xopouiye yyeHble U BOJILLIEOHMKH BCErAa aKKypaTHH 4 U3bera-
10T HECYACTHBIX CJIy4aeB.



Marmsa
BellecTB

TeBepAblie UANIO3UU

«lWay Sewecmbennoi mazuu
Mapu»




WMUWA — HOYKQ, U3y4aiowan BEWecrTsa, unu MaTepumio,

TO eCTb BCe, 4TO 0BNAAAET MACCO U NPOTAKEHHOCTHIO
B npocTpaHcTee. Bee BewecTsa coctonT us mensuaiiumx yactuy,
HQO3bIBAOEMBIX QTOMAMK, Q ATOMbI, CBA3LIBAACL APYr C APYIOM,
obpasyloT Monekyny.

Belectso MOXET HAXOAMTLCA B TPEX COCTOAHUAX — TBEPAOM,
XuaKom u rasoobpasHom. B Teepaom sewwectse yactmust (aTombl
M MONEKynbl) yNaKOBAHbI o4eHb NNoTHO. OHu He MOryT nepeme-
WaTbCA, A NUWb CNETKA BUBPUPYIOT HO MECTE, NOITOMY M3MEHUTL
$opmy TBEPAOTrO NPEAMETa HENPOCTO.

B %MAKOCTH 4ACTMUH NPUTATMBAIOTCA APYT K APYFY, HO MOTYT U
nepemeLLaThc OTHOCUTENsHO Apyr apyra. XuakocTs obnaga-
€T NoCTosHHbIM 06beMOM (pa3mMepamu NPOCTPAHCTBA, KOTO-
pO€ 30HWMAET BELWECTBO), HO Nerko meHseT Gopmy.

B rasax xe 4acTuubl HOXOAATCA TOK AANEKO APYr OT APYra, 4TO
C NerkocTbIO COBEPLIAIOT pa3HooBpasHbie nepemetlexus. Mo-
3TOMY ra3bl, HONPUMEP BO3AYX, HE UMEIOT OnpeaeneHHoM ¢Gop-
Mbl 1 obbema.

BonblmHcTBO BEWECTB CywecTByeT BO BCEX TPEX COCTOAHMSX.
Hanpumep, sBopa moxeT GuiTh TBEPABIM NLAOM, XMAKOH BOAOM M
BOAsHLIM NOPOM. Bce dopmbl matepun moryT gemoHCTprpoBsaTsL
yamBUTENbHLIE CBOMCTBA. YTO6H NONYyYWwe NO3HAKOMMTLCS C 3a-
MEYAaTENLHLIMM CBOWCTBAMM MATEPUM, NONPOBYH NPOAENATL OMNbi-
Thl M3 OTOW rNABbI.



onbIT
ﬂ MaaBaowue anua

Hroz0a gokycrux denaem mak, umo pasHvie npeomemeol K006t
naasaiom no 6030yxy. B amom 3xcnepumenme mot He 3acmaeuiule
npedmemest semamb, 3amo Hay4uwb AEYO naaeams 6 6ooe.

PekBusur

Banka eMkocTbiO 1 UTP
BononpoBonHast Bona
HoxHuupl

JIuneiika
JleiikornacTeipb
IMonuawku (125 Mn) conn
®drnomacrep

Chipoe sitlo

CrosioBas JI0XKa

Moaroroeka

1. Hanonuu 6aHKy BOIOi1 HAaMOJOBHHY.

2. OTpexb Kycoyek JIEHKOMJIACThIPA IJIMHON TNpUMEpPHO
3 mroitma (7,5 cM), HakJei ero Ha COJOHKY M MOAMUIIU
¢nomacrepoM: «BoJiiieOHbIi MIaBaTEIbHBIA TOPOLLOK».

3. lMonoxn A0 K JIOXKY Ha CTOJI, YTOOLI OHM GBUIM MO
PYKOiA.

HauynHaem HayyHoe Boswebcreo!

1. O6baBu 3putensaM: «Ceityac a1 6yny y4uTh Silll0 MIaBaTh!»

2. /Ina Hayana OmnycTH aWIo B 6aHKY C KHIMSAYEHON BOMOI,
yTOGBI MMOKAa3aThb BCEM, YTO OHO He yMeeT miaBatb. OHO
NeCTBUTENBHO YTOHET. BLICTPO BhITAlM 110 IOXKOIT U3
6aHKM co cioBaMu: «He xouy, 4TOOBI fLIO TOHYNO!»
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3. OGbscHH stitlly OCHOBBI IUTaBaHUsA Ha cioBax. Hampumep,
ckaxu: «Jiuo, nepen TeM Kak NpbIraTb B BOLY, HYXHO
[J1yO0OKO BAOXHYTb».

4. OGbACHU 3PUTENSAM, YTO ANA TOro, YTOObI MOMOYD SLLY
Hay4YHMTbCS XOpOLLO [UIaBaTh, Tebe NpuaeTcs 000aBUThL B
BOAY BOJILLIEOHOrO IUIaBaTEILHOIO MOPOLLUKA.

5. Haceinb B Boay conu U pa3Meluaii n1oxkoit. [Tomewnsas B
6aHKe JIOXKOi, MPOU3HECH HECKOJIbKO BOJILIEOHBIX C/IOB,
Hanpumep: «[lopolok, He BOpuH, AHLIO IUTaBaTh HayuH».

6. OnyctH sitLo B BoOxy.

Coserbl yyeHOMYy BonwebHUKY

MoxHo npuayMath Kakyo-Hubynb wyrky. Ecnu ¢okyc Gyner
€lle ¥ BECEeNbIM, NMOJYYUTCSH 3A0POBO.

Pesynsbrar

Ao TOHET B YUCTOI BOJONPOBOIHOI BOAE, a B COJIEHOM —
TU1aBaer.
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Uro 2lUE WoOJKHO CIIESIATS

poBeay LONONHUTENbHbIA SKCNEPUMEHT, OKA3bI-
BQIOLLMIA, 4TO AL YMEIOT yuTaTh. Menkom Hanu-
WK HO OJHOM AMLE «KTOHET», O HA APYIOM ~ NNABAETY.
Bosbmu ase oanHakosble 6aHKM U Hane B OAHY NpPo-
CTOM BOAONPOBOAHONK BOALI, A B APYrYO — CONEHOW.

O6bssu 3puTEnaMm, 4TO TBOM SHLA YMEIOT YMTATL U
6yayT AenaTb To, 4TO HA HuX HanucaHo. OnycTu siruo ¢
HOANMCLIO «TOHET» B BaHKy € NPOCTOI BOAO#M, A € HAA-
nucbio «nnasaeT» — B 6akHky ¢ coneHomn. K usym-
NEHWNIO 3puTenen, anua CAENaloT TaK, KaK Tbl
um senen.

O6bbsicHeHME

TouHo Tak Xe, Kax sifua, Jiodble nNpeaMeTsl IUIaBaloT WK TO-
HYT B 3aBUCHMOCTH OT IUTOTHOCTH BELLECTBA, U3 KOTOPOTO OHU
cocroat. ILnoTHocTs — HH3MYECKast XapaKTEPUCTHKA MaTEPHUH.
OHa no3BoJiseT CPaBHUTH JBa BELLECTBA, KOTOpbie, 3aHUMas
OIMHAKOBbIif 00beM (KOJIMYECTBO NPOCTPAHCTBA), OyayT OT/IHU-
4aTtbCs Mo Macce (CoAepXaTb pa3HOe KOJHYeCTBO MaTtepuu). To
BelIECTBO, KOTOpPOE BeCUT OoJblie, obnanaeT 1 6onee BHICOKOM
TUIOTHOCTBIO. BelectBa ¢ Gonee HU3KOMH IUIOTHOCTBIO MOIYT
IU1aBaTh Ha MOBEPXHOCTH XXMIKOCTH, TUIOTHOCTb KOTOPO#i BbILLIE.
SAiiuo nnaBaeT B CONEHOH BOAE, NIOTOMY YTO IUIOTHOCTb situa
HMXKeE, YeM TUTOTHOCTD COJIEHO# Boabl. OnHako y oObIYHOI BO-
JONpOBOAHON BOAbI TUIOTHOCTb HUXE, MTO3TOMY B Heif fiiuo
TOHET.

ConeHas Bona — 3TO pacTBOp, KOTOPbIif COCTOMT M3 BOIbI
u cond. PacTBop nmoJjtyyaeTcsi, eClIM paCTBOPUTD B XXHIKOCTH
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TBepAoe BewiecTBo. Koraa Tel pacTBopsielib co/lb B BOJE,
Macca pacTBOpa CTaHOBHUTCsl Oosibllie, YeM Macca TOTO Xe
obbeMa 4UCTOIt BOoAbl. 3HAYUT, MJIOTHOCTb COJEHOWU BOJIbI
BBILLE.

Tbl MOXelllb UCMBITaTh CBOICTBA IUIOTHOCTH BELIECTB Ha
cebe, ecnu 6yaels Kynarscs B Mope. [1naBath B cosieHoi Mop-
CKOM BoJie Jierye, 4eM B bacceitHe, peke MU o3epe C NpecHoi
BOJOIA.

OnNbIT
?2_ BbawHa naoTHOCTH

B npedwidyuem onsime mot Hayuun aiiyo naaeams. B amom nped-
Membst 6ydym 3agucame 8 moauje Hcudkocmu.

PexkBusur

Bricokuii y3kuii CTEKISIHHEBIN cOCyll, HaNpUMep, NycTast Yuc-
Tast 6aHKa NMoJ-TUTpoBast 6aHKa U3-MOJ KOHCEPBMPOBAaH~-
HBIX OJIMBOK

'/, cTakaHa (65 MJ1) KyKypy3HOro CMpona Wiu Meaa

IMuiueBoit KpacuTenb Jilo60ro LBeTa

'/, cTaKkaHa BOIONPOBOIHOM BOZbI

!/, cTakaHa pacTUTENLHOTO Macja

'/, cTakaHa MEAMLIMHCKOIO CIMpTa

PasHble MesKue npeaMeThl, HalpuMep, NpobkKa, BUHOIpa-
JUHA, OpeX, KyCOYeK CyXOi MaKapOHHHBbI, pe3MHOBLI
LIapUK, MOMHIOPYHMK «4eppH», MaJleHbKas IJiacTMacco-
Bas UIPyLIKa, METALUTMYECKUH 1LIypyn,

lMoproroBka

1. AKKypaTHO HaJieii B COCyA Mel TaK, YTOObI OH 3aHUMal
'/, obpeMa.
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2. PacTBOpH B BOIIE HECKOJIBLKO Karle/b MUIEBOro KpacuTe-
ns. Haneit Bony B cocyn no nonosuHsl. O6patu BHUMa-
Hue: A06aBAs KaXIyl0 XHUIKOCTb, JIEi OYeHb aKKypar-
HO, YTOObI OHA HE CMEIUMBANACh C HUXHMUM CJIOEM.

3. MenneHHO Beil B COCYI TaKOe Xe€ KOJHUYECTBO pacTH-
TeJbHOTO MacJa.

4. loneit cocyn NOBEPXY CIIMPTOM.

HauyuHaem HayyHoe Bonwebcrso!

1. O0bsBH 3pUTENSAM, YTO ceilyac 3aCTaBUTE pa3HbIe Mpea-
MeTHI TU1aBaTh. TeOe MOryT cKa3aTh, 4TO 3TO Jierko. Torna
OOBACHU MM, UTO Clie/Iaellb TaK, YTOOBI pa3Hble MpeaMe-
ThI TUIABAJIM B XHUAKOCTSX Ha pa3HOM YPOBHE.

2. Mo omHOMY aKKypaTHO OINYCTH B COCYI MeJIKHe Mpen-
METHI.

3. IMycTb 3pyUTENN CaMH YBUIAT, YTO MOJYYHIIOCH.

pesurobii
wapux
T chupm
NOMUGOPHUK.
=t pacmu-
MAKAPSHUHA /'Z?c:’;oe
- boga
wipn - Meg
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PesynbeTar

Pa3uble npeameTs! OyayT rUiaBaTh B TOJILE XHAKOCTH Ha pa3-
HOM ypoBHe. HekoTopbie «3aBUCHYT» NpPAMO MOCEpEanHE CO-
cyna.

O6bscHeHMne

DTOT TPIOK OCHOBAaH Ha CMOCOGHOCTH pa3IMYHBIX BELECTB
TOHYTb WJIM IU1aBaTh B 3aBUCUMOCTH OT UX IJIOTHOCTH. Belle-
CTBa C MEHbLUEH IUIOTHOCTBIO MJIAaBAIOT HA MOBEPXHOCTH Gostee
MJOTHBIX BEILECTB.

CnupT ocTaeTcss Ha NMOBEPXHOCTH PacTUTENbHOTO Maca,
MIOTOMY YTO IUIOTHOCTb CMMPTA MEHbILUE [UIOTHOCTH Macja.
PacTtutenbHOE Macjio OCTaeTcsA Ha NOBEPXHOCTH BOAbI, NOTO-
MYy 4YTO IUIOTHOCTh Macjia MeHblLLE TUIOTHOCTH BoAabl. B cBoro
ouepelb, BOJA — BELECTBO MEHee MJIOTHOE, YeEM MEI UM Ky-
KYPY3Hblif CUPOMN, MO3TOMY OCTa€TCSl Ha MOBEPXHOCTH 3THX
XHIKOCTEH.

Koraa Tbl onyckaelub nmpeaMeTbl B COCYA, OHHM IUIaBaloT
MJIM TOHYT B 3aBUCHMMOCTH OT CBOEi IUIOTHOCTH U TUIOTHOCTH
CJI0€B XHUIKOCTH. Y LUypymna IUIOTHOCTb BhIllIE, YEM Y JTI060iH
U3 XHUIKOCTEH B COCyle, MO3TOMY OH YMajeT Ha caMoe JHO.
I110THOCTH MaKapOHHUHBI BbllIE, YEM IUIOTHOCTb CITKPTA, pac-
TUTEJILHOTO Macia M BOIbl, HO HUXE, YeM TUIOTHOCTb Mela,
NO3TOMY OHa OyIeT ruiaBaTh Ha MOBEPXHOCTH MELOBOTO CJIOA.
Y pe3arHOBOrO l1apuKa caMas MaJieHbKast TUIOTHOCTb, HHXeE,
yeM y JiI0o00# U3 XHUIKOCTEH, MO3TOMY OH OyIeT njaBaTh Ha
NOBEPXHOCTH CAMOT0 BEpXHEro, CMUPTOBOrO, CJOS.



onbiT HeyromoHHbie
@ 3€pHbILLUKH

ITpowe npocmozo 3acmasume dsuzamscsa npedmem, MoAKHY8 €20
DYKOU. A MOXCHO AU 3acmasume 08U2AMbCA 3ePHBIUKU puca, He
dompaezusancs 0o nux? [Tpodenaii amom onbim, u met y3Haeuib no
Kpaiineii mepe 00uH cnocoo.

PexkBu3ur

OxnaxneHHasa 6aHKa C MHBOM
CrakaH
6 3epHbllLEK pUca

Moprotoska

1. Pa3noxu HyXHble npeaMeThl Ha CTOJIE.
2. OTKpoO# XEeCTAHKY U BbUIeil MUBO B CTaKaH.

HaynHaem HayyHoe Bonwebcrso!

1. O6bsiBU 3pUTENAM: «Y MEHS €CTb HECKO/IbKO 3€pHBIIlIEK
pHca, KOTOpbie HUKAK HE XEJAloT JIOXKHTbCA cnarb. OHU
BCE BpeMsl B IBUXKEHUM W HE MOFYT OCTaHOBHUTLCS».

2. Bbichinb 3epHBIMIKKA B CTAKaH C NTHBOM.

3. IMonoxan HECKONBKO CeKyHA M noHabnionait, yro 6yaer
NPOUCXOLHTD.

Pesynbrar

Yepes HEKOTOPOE BpeMs 3epHBILIKHA PHCA B CTaKaHe HaYHYT
MaBaTh BBEPX-BHU3.
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O6bsicHeHMe

OTO NMPOUCXOAUT U3-3a TOTO, YTO B GaHKE C MMBOM COLAEPXUT-
CA ra3, KOTOpPbIi Ha3bIBAETCS YIIEKMCIIBIM. YTJIEKUCIbIH ra3 B
0aHKe pacTBOPEH B XHUIKOCTH U HAXOIUTCA MO JaBJICHUEM.
OTKpbIB 0aHKY U BBUIMB IMMBO B CTakaH, Thl OCBOOOXIaeLlb
3TOT ra3. [IJIOTHOCTB Yy yIJIEKHCJIOrO ra3a HUXeE, YEM Y Haxons-
uieiics B 6aHKE XMAKOCTH, IO3TOMY €0 My3blpbKU MOAHUMA-
I0TCS1 Ha MOBEPXHOCTb.

Korzma Thl BbIChITaclilb B CTaKaH 3€PHBILIKU puca, Iny-
3bIPbKM Ta3a <«[IPWJIHIMAIOT» K HUM C moBepxHocTH. Ilnor-
HOCTb OO0BEAMHUBIIMXCSA C MYy3bIpbKaMU 3€pPHBILIEK CTaHO-
BUTCA HUXeE, YyeM y nuBa. [ToKpbITbIE My3bIPbKAMU PUCUHKHU
MMOAHMMAIOTCS K MOBEPXHOCTH XUIAKOCTH. TaM ny3bIpbKH yr-
JEKUCIOro rasa JIONalTCs, U MJIOTHOCTb 3EPHBILLIEK OMNATh
CTaHOBUTCS BblIliE, YeM MIOTHOCTh nuBa. OcBOOOAMBIIKCE
OT My3bIPbKOB ra3a, OHU CHOBA MAYT KO AHY. TaM My3bIPbKH
ra3a onsgTh «IPWIKNAIOT» K MOBEPXHOCTHU 3€pPeH, U BCE MO-
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BTOpSiETCA CHayaia. Tak MpOUCXOAMT AO TeX MOp, MoKa U3
TIKBa He NepecTaHeT BhlOENAThLCS ra3. JloBoJIbHO CKOpPO yriie-
KUCJIblii ra3 npeKpaiaeT BolAeNAATbCS, U 3ePHBILIKHA CITOKOH-
HO ONYCKAIOTCS Ha JIHO.

ro 2ElUE VIOJKRO CHESINTS

B MECTO PUCHMHOK MOXHO B3ATb MEMKO Hano-
maHHble cnareTti. MNonomait ux Ha kycou-
ku pasamepom 1,25 cm 1 onyctu B nueo.

OnNbIT
@} BosaweOHbIe Kauenu

DokycHuku uHoz0a deaarom mak, ¥mMo 3pUmensim Kaxcemcs, 4mo
um nomozaem Kmo-mo Hesuoumotid. H3 amozo onsima mot y3na-
ews, Kax 3mo denaemca.

Obpamu eHumaHnue: 3mom 3Kcnepumenm mpebyem nomouiu
83pocabix.

PekBu3ur

Hoxuk i GpyKToB (MM AOJDKEH IMOJIb30BaThCS TOJIBKO B3pOC-
JIbIA TOMOILHMK)

Cseuka TMHO# 25 cM

Jluneiika

2 npsiMbie OyIaBKU

JIBa BBICOKHX OoKana

JBa 6aonua
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Cnuuky (MMM JOJIXKEH NOJIb30BATHCA TONBLKO B3pOCHbLIif 10-
MOLLLHHK)
B3pocbiit NTOMOLIHNK

lMoparoroska

"

3'

4.

24

ITycTb TBOIt MOMOLIHMK M3 B3POCHBIX CPEXET HOXHKOM
okoJ10 1,25 cM BOCKa € HUXXHETro KOHLIa cBeYKU. HuxHui
KOHeELl JJOJIXXEH BBINISAETh TaK Xe€, KaK BEpXHMit, C TOp-
yauuM UTHIIEM.

C noMolLbIo IHHEHKH KaK MOXHO TOYHee OIpeaesin, rae
y CBeYKH cepeirHa. OTMETb 3TO MECTO HOITEM.
BOTKHM B CBEYKY B 3TOM MECTE MO HUIOJIKE C Kaxaoii
CTOPOHBI.

TTosoXH1 UToNKH Ha Kpas aByX 6okayos. CBeuka JOMXHA
HaxOJAMTbCA B paBHOBeCHH. Ec/iM OIMH KOHeEL onycKaeT-
CSl HUXeE, YeM APYroi, MOMpocH B3pOCJOro NOApOBHATh
€ro, OTpe3aB ellie HCMHOro BOCKa, N0Ka CBeyka He Oyner
LEPXATLCA B CTPOrO rOpU30HTAILHOM (POBHOM) NMOJIOXeE-
HuM. TaKk OoHa CMOXET JIErKo KayaThCfl Tyla-Clola, KaK
Kayenu.

SAwque Nog KAXGHM F3H4KOM
NARMERU



HayuHaem HayyHoe Bonwebcreo!

1. O6bsaBH 3puTenaM: «Boanyx HanoaHeH Marueit! JIsa kpo-
XOTHBIX HEBUIMMBIX BOJILICOHBIX CYLLIECTBA MOMOIYT MHE
nokasatb 3T0T okyc. DTH ABOE JIOOAT NOUTpaTh, OCO-
GEHHO MOKAYaTbCsA Ha Kayessix».

2, IMocTaBb KOHCTPYKLMIO U3 CBEUYKH U CTAKAHOB Ha CTOJI.
IMo30BU CBOMX BOJIILIEOHBIX NMOMOIIHMKOB: «HMaure
cilona, BonieOHbIe YeNOBEYKH, 1 CIesial IS Bac Bece-
nble kayenu'» Korna Hu4ero He npou3oiaer, oObSICHU
3PUTENSAM, YTO TBOM APY3bsl, XOTb U HEBUJIMMBI, HO BCE
paBHO OYeHb pOOKHE, U UM HYXHO MECTO, Ilie OHU
MOTYT CNpsATaThCA.

3. [ToacraBb Moa Kaxablit U3 KOHLIOB CBEYKU MO OJloally.

4. Tenepb TBOI B3pOC/blif MOMOILHHMK HOXEH 3aXeYb CBeY-
Ky ¢ 060ux KOHUOB. OOBACHUTE 3pUTENAM, YTO Tenepb
TBOM HEBUAVMBIC APY3bs MOFYT CNIPATATLCA B INTAMEHH U
nokayatbcs Ha Kayensx. IlocMoTpH, 4TO mpou3oiaeT.
(He 3a0ynb nOTyMWINTb CBEYKH, KOTAA 3aKOHYUIIB IKCNE-
PUMEHT.)

PesynbTar

Caeuka OyaeT KayaThCsl TyAa-CIOfa, KaK Kadenu.

O6bvscHeHMe

Koraa cBeuky 3aXXHraioT, Xap OT OrHsl 3acCTaBJIsIeT 4YaCTHULLbI
BOCKa KoJsiebaTbcsi BCce cuibHee W cunbHee. HakoHneu, oHu
OTPLIBAIOTCST OT CBOUX MPOYHBIX MECT U HAYMHAIOT nepeme-
warbcs cBobonHo. Teepnblif BOCK TaeT W NpeBpalLAETCs B
XKHIKHUA.

B 3TOM OnBITE TOT KOHELI CBEYKH, KOTOPBIiA TBO#T B3pOCIbIiA
NMOMOUIHMK MOMIXET NEPBLIM, MEPBLIM HAYMHAET U TaATh. XKua-
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KUl BOCK KamaeT ¢ KOHLA CBE4YKM Ha Oiroale. DTOT KOHel
CTaHOBUTCA Jierye U noJaHumMaeTcs Boiwie. Toraa niaams ¢ apy-
roil CTOpOHBI CBEYKU OKa3blBaeTCs Onnxe K BOCKY, U 3TOT
KOHEU HAaYHNHACT TasATb 6blCTpeC. OH NocTeneHHo CTaHOBUTCA
Jlerye ¥ Ha4MHaeT NOAHMMAThCA, IT0Ka NEPBbIA KOHEL HE OKa-
JKETCA TAXKEJIEC HErO U HE ONMYCTUTCA HUXE. I'lpouecc nponona-
XKaeTcs, U CB€YKa KayacTcd Tyaa-croaa.

OnbIT
5 Y10 31O TaKkoe?

DokycHUK MOXHcem HA 8AUIUX 21A30X UBMEHUMb GHEWHUll 8ud
npeomema. Ho uzmenumcs au on Ha camom dene ? [Ipodenaii smom
onvim, ¥mobbst y3Hamo.

PexBus3ur

!/, ctakaHa (50 MJ1) KyKypy3HOro Kpaxmana
YucThelit NI1aCTUKOBBIA CTaKaHYMK

!/, crakana (50 Mn1) BOXONPOBOAHO! BOLbI
Jloxka

TMoMouHUK

lMogroroska

1. ITosoxu B cTakaHYMK KpaxmaJl.

2. TonemHory no6aBb Boay. PazoTpu cmech J1oxkoit. Obpa-
TH BHUMaHHUe: He nepeneit Bomsl. CMech JOMXHA ObITh
O4YE€Hb IYCTOM.

3. IMocTtaBp cTaKaHYUK HA CEpeAMHY CTONa.
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HauyuHaem HayyHoe BonwebcTBO!

1. IMokaxu 3putensM 6eNyio XUIKOCTb B cTakaHyuke. OGb-
SIBU, YTO ThI Ceifyac MpeBpaTHillb €€ B TBEPIOE BELIECTBO,
a MoTtoM oOpaTHO B XuAKOCTb. [lonpocu Koro-HUOYIdb
CTaTb TBOMM aCCUCTEHTOM.

2. Bbuieit npuMepHO CTOJI0BYIO JIOXKY (15 M) Genoit xun-
KOCTH Ha JJAlOHb CBOEMY aCCUCTEHTY. 2KMIKOCTb OyneT
OYeHb JIETKO BBUIMBATBLCA U3 YALIKH.

3. [lycTb TBOIf MOMOIUHUK OOTPOHETCH NO XUIKOCTU Ha
CBOEi JlalOHU najbueM ApYroit pykd U ybeper na-
seu. Tlomnmpocu ero OOBACHUTHL 3PUTENSIM, YTO TMpO-
M30LWI0.

Pesynbrar

Koraa TBOI1 acCUCTEHT KOCHETCS KpaXMajlbHOI cMecH, OHa

TYT Xe 3aTBEpACET. A KOoraa oH yoepeT nmajnel, OHa CHOBa CTa-
HET XHUIKOM.

O6bscHeHue

BeulecTBa MOryT ObITh TBEpAbIMU, XUIKHUMU, HIIU ra3ooOpas-
HbiMU. [1py 3TOM TBepabie BELECTBA, XXUAKOCTH U ra3bl MOTYT
BECbMa MHTEPECHBIM 06pa3oM CMELIMBATLCH MEXIY COOO.
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Korzaa ogHO BeLIECTBO MOJTHOCTbIO PACXOANTCA U CTAHOBUTCS
HEBUAMMBIM B JPYroM, nojiyyaetcs pactsop. OIHaKO CMeCh
Kpaxmaja ¢ BOJIOH — 3TO He pacTBOp. 3TO HEMHOTO ApYroii
THN CMECH, KOTOPbIA Ha3biBaeTcs Koiona. Kontoun — 3to
TaKasi CMeCb, B KOTOPOIi MeJbuaiiline YaCTHYKH JBYX BEILECTB
paBHOMEDPHO TiepeMelaHbl Mexay coboil. B naHHoOM cnydae
4acTHLbI KpaxMajia paBHOMEPHO NepeMeLlaHbl C BOAOH.

Kosntonabl noj AaBeHHEM MOTYT MEHSATb CBOE COCTOSIHUE.
B 3TOM OnbiTeé CMeCh, MOMEILIEHHAS B YaLUKY, BbIIJIAAUT KaK
XHUAKocTb. Ho xoraa TBO# NOMOLUHKK JOTParuBaeTcs 10 Hee,
OH OKa3biBaeT Ha CMeCh JaBneHue. OT 3TOro YacTUYKH Kpax-
MaJla COeUHSIOTCS APYT C APYTOM M CMeCh CTAHOBMUTCS TBEP-
noit. Korna nasnenue ociiabeBaet, CMeCh BO3BPALUAETCH B Mep-
BOHAYaJbHOE, XHAKOE, COCTOSTHUE.

OMNbIT
@ YcrpaHeHue NpoTeyku

Ymo npousoitdem, ecau mol Haabeuts 600y 8 0bipagYyI0 eMKocmb?
Ona 6ydem ommyda ébtmexams, npaéda? Ho mak bvieaem ne
8cezda, Kak mul cMoxceulb ybedumoca, npodeaas smom 3Kkcne-
pumerm.

PexBu3ur

IMoausatuneHoBbI naker (Takoif, KAKMMM MOJb3YIOTCA LIS
yNakoBKH BO MHOTHX MPOAYKTOBBIX Mara3uHax)

KyBLIKH BOZONPOBOAHO BOAbI

Pe3uHka

OcrTpblit Kapanaail

IMnacTmaccoBasi MMCKa MJIM KacCTpIOJist
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loaroroska

1. Haneit Bony B nmakeT, YToObl MPOBEPUTb, HET JIU B HEM
IbipoK. Tebe HyxHO OyaeT HanmoJHUTbL NAaKeT BOAOH Ha-
NOJOBUHY TaK, YTOOBl OH HUTIE HE NMpOoTeKal.

2. Bouneit Booy M BBICYILM NMAaKeT.

3. PazmecTu Ha cToJsie makeT, KyBLIMH C BOMAOI, PE3UHKY,
KapaHaall ¥ MMUCKY.

HaynHaem HayyHoe Bonwebcro!

1. OObsBY 3pUTENAM: «Y MEHS €CTb CrieLMaNIbH bl BOJTILEO-
Hblif MaKeT, KOTOpbI He MPOTEKaeT, JaXe €CIM Ipo-
TKHYTb €ro KapaHAauwoM».

2. Haneit nonoBHMHY nakeTa BOJbI.

3. 3aKpyTH ropJIoBUHY NakeTa, BLIMYCTUB U3 HEro 60b1LYI0
4acTb BO3/YXa, U MEPEBIXKUA PE3UHKOIM.

4. Jlepxu nakeT 3a BepX ONHOI pyKOM Hajg MHCKOI WM
kactpionieil. Jpyroii pykoit NMpoTKHM NAKET B HUXHEH
YaCTH KapaHJAalUOM TaK, YTOOBI OH BOLUEN C OQHOM CTO-
POHbI ¥ BbllUEN C APYroi, ¥ octasb ero taM. Yrto npo-
u3oitaer?

Hebanswoe koruuecmbo
bosgyxa
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CoseTbl yueHoMy BonwebHUKY

YT106bl 3TOT HOKYC BhINIsAAEN ele Gojiee BreyaTiAIoLE,
BOTKHM B MakKeT C BOJOI iBa WJIM TpY KapaHjauia.

Pesynbrar

HCCMOTDS{ Ha AB€ ObIPKH, BOJAa HEC BBITCKACT U3 NMAKETA.

O6bscHeHMne

[nacTMK — yoIUBUTENbHBIN M OYeHBb YIOOHBIM MaTepuan. OH
MPON3BOAUTCS HECKOJILKMMH CITOCO6aMu, ¥ MOXET MPUHUMATD
NpaKTHYeCKH JIoOy1o opmy. M3roTaBinsaioT ruiacTMK U3 no-
aumepos. [Tonrmep — 3TO WIMHHAsA LeNb MOJIEKYJ, COeIMHEH-
HBIX XMMHYECKUMHU CBSI3SIMU. DTH LIEIOYKH MOTYT BETBUTHCH U
COeIUHATLCA MeXay coboif, Torma IulacCTMK CTaHOBMUTCS ellie
MpoYyHee.

Hexkortopbie BUAbI MIaCTHKA AENAIOT U3 MOJIEKYJ STHJIEHA.
Korna 3ti MoJieKyibl COeqUHAIOTCS MeXay CO00it, nmonyyaer-
CA NMOJIUITHIIEH; UMEHHO M3 HETO JIeNIaI0T MJIaCTUKOBBIE NaKe-
Tol. [TOM3THNIEH NPU CUJIBHOM HarpeBaHUH naBuTces. Ho oH
obnanaet euie OHOI MHTEPECHO OCOOEHHOCTbIO: MPH pas-
pbiBE €ro MOJieKyJibl Kak Obl CMOPIIMBAIOTCS, NNPUTATUBAsICh
6nuxe apyr K apyry. Koraa Tel mpoThikaellb MOJU3TUIEHO-
Bblif MakeT KapaHJalloM, NOJHUA3THUIIEH CXUMAETC BOKPYr
IBIDKU U 3aTATUBAET €e.

Takum cBoiicTBOM 00J1a1al0T U HEKOTOpLIE APYrHE MaTe-
puanel. Ta xe caMasi 0cO6eHHOCTb UCIIObL3YETCS NPH NPOU3-
BOJICTBE aBTOMOOMJIbHBIX LLIWH, KOTOpbie HE CAYBalOTC CO-
BCEM, [aXe €CJIM B IIIMHY BTbiKaeTCs IBO31b.
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ONbIT
?/ Xnon!

Tot 6uden ko2da-Hubyds, KaK GOKYCHUK npomblkaem Yem-Hubydb
ocmpeim 6030ywHbLE Wwapuk, a mom He aonaemca? Ipodeaaii
amom onsim, 4¥nmobbl CamMomy Hay4umoCa maKomy mpioky.

PekBu3aur

3aocTpeHHas 6aMOyKoBas najoyka
MamuHHoe WiK pacTUTEbHOE Macio
2 BO3OYLIHBIX LIapHKa

IMomouHmnk

Cmapaua wapuka,
npomubonoroxHas

3.
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lMNMoprotoska

1. Cmaxb 6aMOYyKOBYIO TIAJIOYKY MAacJIOM.
2. Pa3noxu Bce HeobxoauMoe nepel coboil Ha cTole.

HauyunHaem HayyHoe BonwebcTso!

1. BrizoBu cebGe B noMollb JOOPOBOIBLLIA U3 3pUTENIEH.

2, [lonpocH ero HaayTb OAWH U3 LIADUKOB M 3aBSA3aTb €ro.
Ilapuk monxeH ObITb HAOAYT TYro.

3. INonpocu cBoero nNoMouHUKA (MOMOUIHULY) B3ATb Na-
JIOYKY M MPOTKHYTb LIApUK TaK, YTOOBI OH He JIOMHYIL.
¥ Hero (Hee) HaBEepHSAKA HUYEro He MOJyYUTCH.

4. Hapyii BTOpO# 1WIapUK, HO He 3aBa3biBait. [TycTb U3 Hero
BbIi1IeT MPUMEPHO TpeTh BO3Ayxa. Tenepb 3aBSXH Lia-
PHK.

5. INpucraBb NAIOYKY OCTPHIM KOHLIOM K BEPXYILUKE LIapu-
Ka, HampoTHUB y3na.

6. HayHM KpyTHTh NMajoyKy NajbUaMHU M MOCTENEHHO Ha-
JIaB/INBaii Ha Hee, MTOKa €€ KOHELl He MPOTKHET lapHK, He
JIOTIHYB €ro.

7. Ilpononxaif MeleHHO BpalllaTh MaJOYKY, BTbIKasi €€
Jajbliie B IIAPUK, MMOKA €€ KOHEL HE MPOTKHET 1IAPHK C
ApYroi CTOPOHbBI, PSIIOM C Y3JIOM, M LIApUK OMNSATh HE
JIOTIHET.

CoBeTtbl yueHOoMy BoswebHUKY

DTOT TPIOK C/IOXHO BBLITTOJIHUTH C NMepBoro pasa. BoamoxHo,
Te6e NoHANoGHTCA MOTPEHHUPOBATLCA HECKOIBLKO pa3, pexae
YyeM Thl CMOXeEIlb BHIMOAHUTL €ro nepen nybaukoit. Moxer
ObITh, NPUIETCA Jiyyllle CMa3aTh NajJoy4kKy, YTOObI LIAPDHUK He
JIONHYIL.

Euie MOoXHO nonpo60BaTh BLIMOJHUTbL NOXOXHUI OMBIT,
HaKJIeMB Ha WIAPHUK C ABYX CTOPOH KYCOYKM cCKoTya. Torna

32



Tebe HyXHO OyIeT BTbIKaTh NMaJOYKy UMEHHO B 3aKJIEEH-
HbIC ME€CTA.

<Jro ElUE YoIKRO CLESIATS

J_l 1060# NK WAPUK MOXHO MCNONBL3OBATL B
3Tom onbite? Monpobyit nposectu ero ¢
PA3HBIMU LWIAPHUKAMM, HTOBBI YBMAETb, KAKUE
OKQXYTCS Nyudwwe.

PesynsTar

[Manoyka NMONHOCTBLIO MPOTHIKAET LIAPUK, HO OH HeE Jiona-
€TCA.

O6bscHeHMe

Bo3nyuHblit wap cnenad U3 pe3MHbl. [IpoKosI0Th WIAPHUK Tak,
4YTOOBI OH HE JIONHYJI, BO3MOXHO Os1arogapsi 0coOOMy COCTaBy
PE3UHBI.

Monekynsl, COCTaBIAIOMINE PE3UHY, COEANHEHBI B JJIMH-
Hble Lernoyku. OHU MepernieTeHbl Opyr ¢ APYrOM KpecT-
HaKpeCT, KaK BOJIOKHA B ceTKe. M3-3a 3TOro 1apuk u MoXeT
pactaruBaTbes. Korna TBoif MOMOILUHMK OBLICTPO NPOTHIKAET
LIapMK, UEMOYKHU MOJIEKYJT PBYTCS M LIapuK Jonaercs. OnHa-
KO €CJIM Thl MPOTHIKaCLb IAPUK MEUIEHHO, LIEMOYKH MoJie-
Kyl JIMIIb CJIerka pacxoisiTcsl, NMO3BOJIsIA MaJIOYKe NMpOHTH
CKBO3b IIAaPHK TaK, YTOObI OH He JIOMHYII.

3T0 mpouue caenaTh, €CAM CHayana HaayTh LWIAPHK MOJ-
HOCTbIO, @ TOTOM BBINYCTHUTb U3 HETO YacThb Bo3ayxa. Jenas
TakK, Thl ocnabnsielllb CBA3M MeXAY LienoYykKaMu MOJIEKYN B
HEKOTOpbIX MecTax. [ToaToMy nmajoyka nerye npoTHIKAET
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urapuk. Macsno Toxe cnocoGCTByeT 3TOMY, paboTas Kak cMa3-
Ka, T.e. BELIECTBO, CO3JalOlIee MIEHKY, CHUXAIOUIYIO CHITY
TpeHus (CWIy, KOTOpas NPENATCTBYET NBUXEHUIO) MEXIY
TBEpPAbLIMU NMOBEPXHOCTAMU. MacnsiHaa cMma3ka CHUXaeT
TpeHUe MeXIy IHapMKOM M MaJoyKoii, Mo3Bojss eii Jerye
MPOTHIKATD €rO0.



Marus
peaxKkumm

TPIOKM €O CMecaMHM

MATUUECKUE
PEAKLIAN




MMUYECKOEe BELLECTBO, UNK XMMMUKAT — TOKOE Belle-

CTBO, KOTOPOE MOXET M3MEHATLCA NPU COEAMHEHUU C
apyrum. CMELIMBAHWE ABYX XMMUKATOB YOCTO NPUBOAUT K XM=
MUYECKOW peakuuu. ITO CNOBOCOHETAHUE 3BYHYUT TOUHCTBEH-
HO, HO COMOM f€ne O3HA4YAET NPOCTO M3MEHEHUE MATEDUH,
NPy KOTOPOM BELECTBA PACNAACIOTCA HA COCTABHLIE HYACTH,
O 30TeM M3 HWUX NONyYaeTcs OAHO unu Bonee HOBLIX BELWECTS.
Xumuueckue peakumu MHOTRA ASHCTBUTENBHO NOXOXWU HA BON-
webcTo. DOKYCHUKM UCNONBIYIOT XMMUIO M XMMUYECKHME PEaK-
UMK AN TOTO, YTOObI U3MEHATL UBET XMAKOCTEN, NPEBPALLATL
ux B TBepAble BeWwecTsa U CO3A0BATbL MHOTO APYIMX 3AraA0UHbIX
M YAUBUTENbHBIX MNNIO3MIA.

MNo3sHaxomusLwMCb C 3KCNepnMeHTamu, ONUCAHHbLIMK B 3TOW rna-

Be, Tbl TOXE HAYYMWbLCR AeMOHCTPUPOBATL HEKOTOPLIE 3AHH-
MATENbHbLIE TPHOKKU C NOMOLWbLIO XUMHUYECKUX peoxuuﬁ.

OnbIT
ﬂ A rae Boga?

B amom onvime 600a kax 6yomo ucuesnem.

PekBusur

Heckonbko raseTHbIX JIMCTOB
HoxHuubt

ITamnepc

3 onnMHaKoOBbIX GyMaXHBIX CTAKaH4YHKA
KyBUIHH BOOONPOBOXHOM BOALI
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lMoaroroska

1. Paccrenu Ha crone rasery.

2, HoxHuuaMu chenaii B mamrepce HeGONbLIONH paspe3
nocepenuHe, 4To6bl Thl MO BUIETh, YTO BHYTPH.

3. BuiTamM M3 mammnepca BHYTPEHHHMI XJIOMKOBBIM CJIOi.
BHumatenbHo paccmotrpu ero. Yto Thl Buaumib? Kak
caeiaH 3TOT Cloit?

4, Bo3bMHU XJIOMKOBBIIE CIOH U M30 BCEX CHJI MOTPSCH €ro
Haj rasetoil. U3 Hero NO/DKHBI MOCHINIATLCS MaJleHbKHE
YaCTHUYKH.

5. Cchbinb 3TH YaCTUYKHY B OAUH CTAKAHYMK.

Ha4ymnaem HayuyHoe Bonwebcreo!

1. OGBsABU 3pUTENAM, YTO CeHYac Thl 3aCTABUILD UCYE3HYTD
Bony. BHICTpO mokaxu MM mycThle CTaKaHYUKHU. (3mech
Obicmpo — KiI104YeBoe €10BO. OHM He HOJIXKHBI 3aMETHTh
YaCTHMYKHU Ha AHE OJHOIO U3 CTaKaHOB.)
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2. Haueit B 00UH M3 MYCTHIX CTa-

KaAHYMKOB HEMHOTO BOHI.
BbicTpo noasuraii crakaH-
YUKH I10 CTOJTY, MEHAS Me-
CTaMH, NMPOU3HECH He-
CKOJIbKO BOJIIEOHBIX
CJIOB, @ IOTOM IONPOCH
KOro-HuOyab U3 3puTe-
JIeH yragatb, B KAaKOM
cTakaH4yuKe Boga. OH
JIOJIXEH OTBETHUTb MNpa-
BWIBHO.

3. Ckaxu: «Tbl yrapain.
HasepHoe, 1 cka3aj He
T€ BOJILIEOHBIE CJIOBaA».
Ilepeneit Bomy U3 nepBo-
ro CTaKaHYMKa B CTAaKaHYMK C YaCTUYKAMM M3 Mmaminepca.

4. IlpousHecH Kakue-HUOyIb Opyrve BoJileOHbIE COBa,
CHOBa MeHSAs MeCTaMM CTakaHYMKHU. [TonpocH Koro-Hu-
Oynb elle yrauath, B KAKOM CTaKaHYMKE BOJA.

5. OH JoaxeH orBeTuTh NpaBwibHo. Ho Tenepn nepe-
BEPHH YralaHHbIil CTAKaHYUK KBepXy AHOM. YTO mo-
JIy4unocn?

Coser yyeHOMy BonwebHUKY

YroOb! JIyulle pa3piieyb 3pUTeEieii, 100aBb K NIPEICTaBIEHHIO
HeMmHoro oMopa. Korna nepBbiif U3 CIPOLIEHHBIX 3pUTENei
(cM. MyHKT 2) NpaBWILHO Yragaet CTakaHYMK C BOIOi, U300~
pasu, 4TO THl B yXXace OT TOro, 4to ¢okyc He ynancs. Ckaxu
3PUTEJIAM, YTO Thl, JOJDKHO OBITb, MEPENMyTa BOIILEOHbIE CII0-
Ba. JlocTaHb MarM4yecKyio KHUIy ¢ HazBaHUeM «BomebHule
CJI0Ba Ha Bce ciyya XusHu». (Tbl MoXellb cHenaTh ee cam,
obepHyB J1100y10 KHMXKY Oymaroit ¥ Hanmucas Ha Heil 310 3a-
rnasue.) Croenaii BUA, YTO MIIEIUDb MOAXOMSLUUE CIIOBA WIH
CJIOBO, a 3aTeM MNepexoau K MyHKTY 3.
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Pesynbrar

Korza Tbl nepeBepHellb CTAKaHYMK € YaCTUYKAMH, B KOTODbII
HaJIUJ BOAY, HUKAKOI1 BOJBI HE BBUILETCA. 3PUTENAM MOKaXKET-
Cs1, 4TO OHA MCYe3na.

Ob6bscHeHue

YacTHYKH B XJIONKOBOM CJIOE [TaMInepca COCTOAT U3 XUMHUYe-
CKOro BelIeCTBa Mo Ha3BaHMeM akpwiar Hatpus. Korma TH
Jobasngelb K 3TUM YaCTHUYKaM BOLY, MPOUCXOOUT XUMMUYE-
ckag peakuus. YacTuku ¢ Bonoit 06pa3yioT HOBOE BELIECTBO,
KIEHKHI resib, KOTOPhI HE BLITEKAET U3 CTAKaHYMKa.

YacTtuyky U3 naMnepca o61agaloT CUNbHON THIPOCKOIMHY-
HOCTBIO, TO €CTb CITOCOOHOCTHIO aACOPOHPOBATD (BIIUTHIBATD) U
yaepxuBaTh Boay. HekoTopble rHrpoCKONMUYHBIE BellieCTBa
CrocoOHbI aIcOpOUpPOBaTh M yaepxXaTh B S0 pa3 6oJibllie BOIbI,
yeM BecaT caMH. [1pou3BoaUTENM NaMITEPCOB 100aBJISIIOT B UX
BHYTPEHHUI C/IOH TMIPOCKONHUYHbIE YAaCTHLbl, YTOObI OHU
yIEPXUBAIYU BJIary U peOeHOK OCTaBaJICs CyXUM. AKpWiIaT Ha-
TpHUSi MOXHO TaKXe KYMUThb B CIIELIMAJIM3UPOBAHHOM Marasu-
He 1 POKYCHHUKOB.

OonbIT
2 MonouyHoe BO/ILLeOCTBO

Toi, 603MoxKCHO, 6Uden, Kak GOoKycHUK docmaem <«uU3 6030yxa»
npexpacHble ygemot. B amom onvime mot cmoxcews cozdams u3
00bI4HbIX JOMAWHUX MAMEPUAnN08 8eauKoaentsle naasarujue
y30pbL.
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PexBusur

1 crakan (250 mur) LHEeNbHOrO rOMOre HU3UPOBAHHOTO MOJIOKA
®opMa ans nupora

CuHuit nuiLeBoi KpacUTENb

I ctonosas oxka (15 M) XKHAKOCTH UIS MBITbS NOCYAbI

lMoproroska

Pa3noxu Bce HeobxoaMMoe Ha cTone.

HaynHaem HayyHoe Bonwebcreol!

1. OGBABH 3pUTENSAM, YTO ThI Ceifyac HapUCyelllb Ha O6bIY-
HOM MOJIOKE KPacHBbI€ 3aBHTYILKH.

XugKocmb gAs
Mmbs. NoCkget
. MOAGKO

P e e

2 =

KANAU nuwiebazo
KpACumers

2. Haneit Mmonoko B ¢dopMy mnsa nupora. [lyGuHa monkHa
ObITh MpUMepHo 1,25 cMm.

3. KanHy Ha MOJIOKO B HECKOJIbKMX MECTax MULIEBOIi Kpa-
CHUTEb.

4, 1o6aBb nocepeauHe XUAKOE MbLIO.

5. IMogoxnu HeCKONbKO CEKYHI, a NMOTOM MOCMOTPH, YTO
MONYyYHJIOCh.
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Yro 2lE WozKrlO SLETIATE

I—l onpobyi A06aBUTL B MONOKO NULLEBLIE KPACUTENM

pa3Hbix usetos. Koraa oxv nepemewarorcs, y 1ebs
nonysatcs Hosble useta. Hanpumep, ecan Tul
BO3bMELLb KPACHBIM W XENTbi KPACUTENH, NPU
UX CMEWHBAHWM NONYYUTCA OPAHXEBbIN.

Pesynbrar

KHIKOCTb 11l MBITbS nocyabl 3aCTaBIAECT MOJIOKO U KpacH-
TeJ1b CMCUINBATLCSA, B pE€3yNbTAaTEC HAa NOBEPXHOCTH MOJIOKA MNO-
JIy4aroTCAa UBETHbIC 3aBUTKH. 310 NpoaoIXaeTca B TCHEHHUE
HCCKOJIbKHX MHHYT.

O6bscHeHHe

Jns 3Toro onbitTa HyXHO 6paTh UMEHHO FrOMOIM¢HHU3UPOBAHHOE
MOJIOKO, TO €CTb TaKOe, Iie XHUP B BUAE OYEHb MEJIKOH B3BeCH
paBHOMEPHO pacnpefeseH 1o BceMy oobeMy xuaxkocti. Koraa
Tbl fo6aBnsellb B MOJIOKO KPAaCUTENIb, BHAYAIE HUYETO He Mpo-
ucxonut. Karnim xpacuress ocTaloTes TaM, Kyda Thl HX HaHec.
OnHako koraa Tbl 4o6aBnsietb MbUIO, OHO HaYUHAET PacIillbi-
BaTbCs M0 NMOBEPXHOCTH MOJIOKa. YacTHLIbl MbUIa — NOJISIPHLIC
MOJIEKYJIbl; OMMH KOHEILl KaXIONH M3 TaKHUX 4acCTHULl (MOJIEKYJ)
3apsiXeH MOJIOXMTENbHO, a APYroit — oTpuuarenbHo. Tak Kak
MPOTHBOITOJIOXKHBIE 3apsiAibl MPUTATHBAIOTCS APYT K IPYyTY, NO-
JIOXXHUTEJIbHO 3apsiKEHHbIC KOHLIbI MOJIEKYJT MbUIa NPUTATHBA-
IOTCS1 K OTPHLIATENIbHO 3apSXKEHHBIM YaCTHLIAM XHpPa B MOJIOKE
W HaW{HAIOT ABUIaTh UX. JIBUTasCh, YaCTHILBL XXHPA TONKAIOT U
yactuubl Kpacutensi. M3-3a aToro kpacurenan cMmellnBaercs
¢ 6es1bIM MOJIOKOM M MOJNYYal0TCsl KpaCHBbLIE Y30PbI.
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ONnbIT
@ KonpgoBckue nucbmeHa

B smom onvime 6ydem HeoxcudarHo noseasmbca Heguoumoe no-
cAaHue.

Peksusur

!/, cTakaHa (65 MJ1) TMMOHHOTO coKa
Manenbkas 6aHouKa

BarHas najioyka

Jluct nucueit 6ymaru

CBeTHAbHHUK C TAMITOYKO# HaKaJIUBaHHUS.

lMoproroska

1. Haneit TMMOHHBIN COK B GaHOUKY.

2. HaMouywu B cOoKe BaTy U HallMIIMA COKOM Ha JIMCTe OyMaru
Kakoe-HUOyIb mocjiaHue, Hanpumep: «CeromaHs Beuyep
Bose6cTBal»

3. Jait Hagmucu npocoxHyTh. [locie Toro Kak CoK BbICOX-
HeT, OYKBBI JOJIKHbBI CTaTh HEBUIAMMBIMM.

HauynHaem Hay4yHoe Bonwebcreo!

1. O6baBH 3puTeNsaM: «f Hanu-

CaJl HAJINCTKE HEBUAMMOE IO~ ~ T
cnaHue». ITokaxu UM 6yMary \/ A
n obbacHM: «Ceiivac s1 npo- =
U3Hecy BonLeOHbIE C10Ba, U &
TaiiHoe MOCNaHMe CTaHeT SB- JTW
HBIM»,

2. CHMMM ¢ naMiibl abaxyp ¥ BKJIIO- \
4u ee. =
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3. [MoaHecH JNUCT ¢ MOCIAaHMEM K JiaMIle U TPOU3HECHU
BoJIlIeGHbIE cjioBa. [1OCMOTpPH, YTO MPOU30MIET.

PesynbTar

JIMMOHHBI COK OYEHBb ONIEAHDIH, U, KOTHA BBICHIXAET, HANMUCAH-
Hbl€ UM CJIOBA MPAKTHYECKHU HEBO3MOXHO pasrnsaneTb. OnHako
€C/IM Tbl MOAHECENb JUCT C HAATMHUCHIO K JIaMIIe, OT TeIula COK
MOTEMHEET ¥ CKPLITOE MOCAaHue NposiBUTCS!

O6bsicHeHMe

Takue GpyKTOBbIE COKHM, KaK JIAIMOHHBIHM, a TaKXe U MHOTMe
IpYyrye XUAKOCTH, HanpruMep, MOJIOKO WK ra3ipoBaHHasi BOaa,
colepXar aToMbl yriiepoaa. B TMMOHHOM COKe 3TH aTOMBI CBsl-
3aHbl C APYTUMH, GOPMHUPYs YTIIEPOACOAEPXKALINE MOJIEKYIbI.

3TH MOJIEKYJIbl, OYIy4yy paCTBOPEHHBIMU B XXUIKOCTH, NpaK-
TUYeCKM GecBeTHbl. OHAKO NP HAarpeBaHWH MPOUCXOIUT XM~
MuuYecKas peakuus. YIiepoacolepXalde MojieKy/bl pacrnana-
IOTCSI Ha YacTH, ¥ MOJIyYaeTcsl, Hapsily C APYTMMH BELLECTBaMH,
3JIEMEHTAPHbIi YTIIEPO, WIH Yrob. (D1eMeHTapHOe BEeUeCTBO —
TaKoe, KOTOPOE HeNb3s Aasblle PacliendTh XHMUUYECKUM Iy-
TeM.) Yrosib — BeLECTBO, COCTOsI1IIEE TOJIbKO U3 aTOMOB YTJIEpO-
Jla, KOTOpble Bceraa NMpUCYTCTBYIOT B XHMBOM MaTepuu. Yrojb
MMeET KOPHYHEBYIO WIM YEPHYIO OKPaTHy, MO3TOMY JIMMOHHBIA
COK NpH HarpeBaHUM TEMHEET. Yroib TaKXe 00pa3yeTcs, Koraa
Thl MOMXKapHBaeLb KycoueK Xj1e0a, o3TOMY, €CJIM TOCThI [IPHUro-
PAT, OHU CTAHOBATCA TEMHO-KOPUYHEBLIMU WITH YEPHBIMH.

Hro 2l MOsKRO CLHETIATY

l_l onpobyit UCNONBL30BATL B 3TOM ONbITE
npyme XHUOKOCTU, Hanprmep, anenbCu-
HOBBII COK UnK ykcyc. [pousoingeT nu ¢ Humm
TO xe camoe?




OnbIT
@. Kpaxman B gencteum

Bom ewe 00un cnocob 3acmasume npossumucs HeauUOUMbIE NUCh-
MeHa.

Pexsusur

HeckonbKo ra3eTHbIX JIMCTOB

2 nucrta 6enoit nucyeit Oymarn

HoXHHu1BE

Kpaxman B pacnbuinTesne

2 vaitHbix Joxku (10 mn) pactBopa itona
NPEOYIIPEXIEHHWE: U36eraii monajaHua 3Toro pacTeo-
pa Ha pykd. OT Hero MoxeT OCTaThbCA NATHO.

1 crakan (250 M) Boas

ITycras OyTbUIKA € pacrbUIUTENEM.

Moproroska

1. 3acrenu paboyee MeCTO ra3eroii.

2. U3 onHoro aucrta 6enoit 6ymaru BeipexXu GyKBbl, U3
KOTOPBIX MOXHO COCTaBMThb TaifHOe MoOClaHHe, Ha-
npuMep: «CerogHsa BeyepoM Maruyeckoe NpeacTaB-
JIeHue!»

3. Monoxu BTOPOIA TKCT Gesoit Oymaru Ha rasety. Bouioxu
Ha HeM TIOCJIaHME U3 BbIpE3aHHBIX OYKB.

4. O6pwi3rait Tuct 6ymarn U 6ykBbl KpaxMaJibHbIM pacTBO-
POM U3 pPacNbUIMTENSL.

5. Y6epu Boipe3aHHbIe OYKBbI. [lait HUXXHEMY JIMCTY BbICOX-
HyTb. DTO 3aiiMeT NpuMepHO 15 MUHYT, B 3aBUCHMOCTH
OT KOJIMYECTBa UCITONIb30BAHHOTO TOOO# Kpaxmana. [o-
CJlaHue JOJIKHO ObITb HEBUAMMBIM.
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6. CMelnait pacTBop 1oaa ¢ BOIOif U 3aseil B nycTyio OyTbii-
Ky ¢ pacnbuiutesneM. [1otpscH ee, 4ToObl nyylue nepeme-
L1ATh.

HaynHaem HayyHoe Bonwebcrso!

1. O6bsABM 3pUTENISAAM, UTO Ha BalueM JUcCTe OymMaru ectb
Marmueckoe nocjanue. Eciau ckasaTb HyXHble BoJILEO-
Hble CJIOBa, OHO MOSIBUTCS.

2, Tpukpenu nuct 6ymMard Ha CTeHY, HEBUIMMbIM Moca-
HHEM Hapyxy, U oOpbi3rail ero HoOAHbIM pacTBOPOM U3
GYTBUIKH.

Coserbl yyeHOMy BonwebHUKY

IT1OT TPIoK OyAeT O4YeHb XOpOoll B KayecTBe [EpBOro HOMepa
TBOEi nporpamMmei. Becerna nose3Ho HaYMHATD LLOY C HOMEpa,
Hajl CEKPETOM KOTOpOro nmyb6xka 6yneT A0/1ro JIoMaTb FOJIOBY.
Yem Gonblue no pasMepy Oyaer auct GyMaru ¢ NMociaaHHUeEM,
TeM nyyue. Cnosa «CeroaHs Be4yepoM MarHyeckoe oy'» na-
IOYT 3PUTENISAM MOHSATD, YTO UX XAET He3aOblBaeMoe 3peulle.
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UTO ELME VIOJKNO CLESIATY

l_I OMMMO BYKB NOCNAHMS, Thl MOXELWb BLIPE3QATbL U KO-
kue-Hubyab naobpaxerus. Beipexu ns Gymaru du-
rYPKM1, HONPUMED, CHEXMHKY, MECAL, 3BE304-
Ky. MNomectn ux Ha nuct Bymaru emecte ¢
BykBamMu, Npexze Yem 0BpbI3raTh ero kpax-
Manom.

PesynvTar

Korza Thl pacnbUiniib Ha JIUCT BOOHBIA pacTBOp ifona, TBoe
MocJiaHue NMOSIBUTCSI Ha HEM, B BUAe Oesibix OykB Ha dHosNeTO-
BOM ¢oHe.

ObubvsacHeHMe

Kpaxmain, KoTopsiM Thl 00pbi3ran JMcT 6yMaru, U cama Oy-
Mara COCTOSIT U3 MOJIEKYJI caxapa, COeAMHEHHBIX B IJIMHHbIE
Heno4yku. B pacTBope ifoga, KOTOPHBIit THI HCIOJb3Yelllb IS
TOro, 4To0bl HA JIUCTE MOSIBUIUCH OYKBBI, COgEPXKATCSA MO-
Jiekynbl #ona. Korga 3ToT pacTBOp momajaeT Ha y4yacToK
6ymaru, Ha KOTOpPOM €CTh KpaxmaJi, IPOUCXOAUT XUMUUe-
ckas peaxkuusa. 3 Monexkyn caxapa u itoga obpasylorca
CJIOXHBIE MOJIEKYJIBI (DMOJIETOBOIO LiBETA.

Ha te yyactku 6ymaru, KoTopble ObUIH 3aKPBITH! BRIpE3aH-
HbIMU OykBaMM, KpaxMmaJl He Momnaj, NO3TOMY OHH OCTaloTCs
6enbiMu. OctaibHas yacTb GyMaru, nosinTas paCTBOpOM Kpax-
Masa, CTAaHOBUTCS (PHOJIETOBOM M3-3a XMMHUYECKOH peakUuUH
KpaxMaJia ¢ #onom.
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OnbIT _
5 NMoxpack BCce B pO30BbLIiA

Dokycruru vacmo aKobbl npespawaiom 00HO eeujecmeo 8 opy-
20e. Bo3moocno au smo na camom dene? Ilpodenas smom onvtm,
Mbl HAYMUWbBCA NOAYHAMb «PO308bLl AUMOHAO» U3 «800bl».

PekBu3ur

'/, crakaHa (65 Mn1) U30NPONMIOBOrO CNUPTa

CrexknsiHHas 6aHka

2 cnabuTesbHble XeBaTeabHble TabneTku («Ex-Lax»)

Jloxka

IBa crakaHa

1 crakaH (250 ms1) BOXONPOBOIHOM BOIBI

S yaiiHbIX JIOXeK (25 M) HAlLATBIPHOTO CIUPTA.
NMPEAYIIPEXIEHUE: Hu oaHy u3 XHIKOCTEHl B 3TOM
onpiTe MUTH Heyb3s!

lMopgroToeka

1. Haneii cnupt B cTeKIsHHYI0 6aHKY. OnycTH Tyaa Xe 1ab-
Jetku. OctaBb Ha HOYb. Ha cneaylolee yrpe pasmeuait
pacTBOD JIOXKO¥A.

2, Hareii B 1 crakad 1 yaitHyo JOXKy (5 MJ1) pacTBopa U3
6anku. lo6asb '/, crakana (125 mn) BogompoBoaHOM
BOJIBI.

3. Haneit B apyroii ctakaH HallaTeIps.
NNPEAYIIPEXJIEHHUE: Cnenx, 4ro0Obl HM Kamjii Ha-
watbipsa He nonano Tebe ma pyku! Jo6asb '/, crakaHa
(125 M) BoAsl.
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Hauynnaem HayuHoe Bonwebcreo!

1. O6BaBM 3pHTENSM, YTO Thi CEifYacC y HMX Ha IJla3ax npe-
BpaTHLUb Ba CTaKaHa BOJABI B PO30OBLII JIUMOHAN.

2, IlpousHecH Hag CTaKaHaMmH BOJLUEOHLIE CIOBA, a 3aTeM
nepeneil compepXUMoe BTOPOro crakaHa B nepsbli. [o-
CMOTPH, 4TO MOJYYHJIOCH!

CoBeTbl y4eHOMy BonwebHUKY

HcnonHsas cBou BoaweOGHbIE HOMEpa, HE 3a0bIBail KIIAHATLCS.
310 MNOCHTYXMHUT 3PUTEIAM CUTHAJIOM K allyIOAUCMEHTaM.
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Pesynbrar

Ha camoM jene, HMKakoro po3oBOro JIMMOHaga y TebGsi He
MOJIYYUTCS, HO KOrJa Thl CMelLaellb IBE XUAKOCTH, OHH Aeii-
CTBHUTE/IbHO CTaHYT PO30BBIMH.

O6bsacHeHue

«Ex-Lax» u MHOrHe apyrue cnabuTebHble CpEACTBa Coaep-
XaT XHMHYECKOe COeIUHEHHUE NoJ Ha3BaHueM ¢eHoNdTa-
nenH. QeHondranenH pactBopsierca B cnupte. Korna Bbl
6pocaeTe TabseTKH B CIHUPT, MOJyHaeTcsd MNMPO3payvyHbBIit
pacTBop.

deHondTasieuH CAYXUT TakKKe XHUMHYECKHM HHIMKATO-
pom. UHOMKaTOp — 3TO TaKoe BEUIECTBO, KOTOPOE MEHSAET
LIBCT B NPUCYTCTBUH ONpefeIEeHHbIX XMMHUYECKUX COeINHE -
HMI: KUCIOT U ocHoBaHuil. (Kucaora — 3To Takoe Belle-
CTBO, KOTOPOE pearupyeT Co meJ09aMH, WM OCHOBAHHSAMH,
c o6pasoBaHueM conu U Boabl. Ilenoys, H1u ocHOBaHHE —
BEILLIECTBO, pearupyioulee ¢ KUCJIoTaMU ¢ obGpa3oBaHHEM
conu u Bonbl.) PactBop deHondranenHa B cnupre ReiiTpa-
JieH, TO €CTb HE SBNSIETCS HU KUCJIOTOM, HM wienoubto. [pu
cMmeunBaHuU deHondTaIenHa ¢ HEHTPaTbHBIM PaCTBOPOM
WM KMCJIOTOM OH ocTaeTcs 6ecuBeTHBIM. ONHAKO NMpu CMe-
WHMBAHUM C OCHOBaHHUEM OH po3oBeeT. HawarTeipp — 3TO
wienoyb. IloaToMmy, Korma Thl noGaBiselllb K CMTUPTOBOMY
pacTBopy ¢deHondTareHHa HallaThlpb, PAaCTBOP CTAHOBUTCSH
PO30BBIM.



OfnbIT
@ Caenait Boay uncroim!

B npedvidywiem onvime meot cdenan u3 «800bi» «po308blii AUMO-
Haod». TTonpobyii meneps coenams Haobopom.

Peksusur

'/, cTakaHa (65 M) M30MPONMUIIOBOTO CNUPTa
CreknaHHas 6aHKa
2 Tabnetku «Ex-Lax»
CrakaH
!/, crakana (125 M) BOOONPOBOAHOM BOIbI
Jloxka
Yucrsinee CpeacTBo Mis TPyO B MOPOLLKE (He coepxaluee
XJIOPKH)
1 Tabnerka «Anka-3eabTuep»
NPEOYIIPEXIEHHWE: Hu oaHy H3 XHAKOCTEH B 3TOM
onpiTe NUTh HeJb3A!
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lMogroroska

1. Haneit cnupt B cTeKnsAHHY0 6aHOYKY. OnycTH Tyna xe
TabyeTku cnabureabHoro. OcTaBb Ha HOYb. YTPOM nepe-
Melliaii pacTBOp JIOXKOM.

2, Haseit B cTakaH OfHY YaifHYIO JIOXKY (5 MJI) XUAKOCTH
13 6aHoukH. [lo6asb '/, cTakana Bonel. Eile pa3 nepeme-
LUaii pacTBOp.

Hauynnaem HayyHoe Bonwebcrso!

1. O0OBsABH 3pUTENSIM, UTO Ceifyac Thl MPEBpAaTHUILb CTaKaH
BOJlbl B PO30BLIN JIUMOHAN.

2. IMpousHecu Haj pacTBOpPOM BoJilLeOHbIe cioBa. Jo6aBh B
HETO JIOXEYKOii HECKOJIbKO KPYITMHOK «BOJIILIEOHOTO Mo-
polKa» (4MCTALIEro cpeactra). Yto npoucxonur?

3. IMocne Toro, Kak pacTBOp NMOMEHSET LIBET, O0bABH 3pUTE-
aaM: «OT po3oBOro JUMOHaga y MeHSl OOJUT XUBOT».
Job6aBb K pacTBopy TabieTKy «AJika-3easTuep». Yto npo-
HUCXOIUT Tenephb?

Pesynsrar

Koraa Tl 106aBHIlIb HECKOJILKO KPYITMHOK YMCTSALLErO Cpea-
CTBa B CIIMPTOBOi pacTBOp C1a0UTENIbHOIO, OH CTAHET PO30-
BbIM. A mnocyie nobabneHusl TabneTKU <«Ajka-3eabTLep» OH
CHOBA CTaHeT NPO3payHbIM.

O6bscHeHMe

Kak Tbl yXe y3Ha1 U3 Npeabliyliero sKkcnepuMenTa, dheHomn-
¢raneuH, coaepxaliniics B C1abUTeNbHbIX TabneTKax, MOXeT
CJIYXHUTb MHAMKATOpOM. TIpH cMeliMBaHMM C HEATpaIbHBIM
WIH KMC/IBIM pacTBOPOM OH OCTA€TCsl MpO3payHbiM, a NpHU
CMELUMBaHHUH CO LIEJIOYbIO — po30BeeT. YUCTALUMI NOPOLIOK —
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3710 wenoub. Korna et nobapisienis ero kK pactsopy dbeHond-
Ta1eMHa B CIUpTe, pacTBop po3oBeeT. [Ipu pacTBOpeH!N B
Boae TabneTku «AyKa-3esTHep» BbLICASETCA YrofbHast KMC-
Jota. Jto cnabasi KUCNOTa, OHA €CTh, HAMPHUMED, B ra3upo-
BaHHOW BoAe, rae o6pa3yeTcs 3a CHET COEAUHEHHMS YIJIEKHUC-
Jioro ra3a ¢ Boaoit. CMeLuMBasich, KHCJIOTA U 11EN0Yb HelTpa-
JIM3YIOT OPYT ApYra, TO €CTh B3aUMHO YHHUYTOXal0TCA. [Tony-
yaeTcss HeHTpalbHbI pPacTBOpP — HH LIENOYb, HU KHCJIOTA.
IMosToMy, KOrma Thl CMELUMBAELb YIJIEKHCIOTY U3 «AJKa-
3enbTUHEP» € WEN0YbI0 U3 YHUCTALIENO NMOPOLIKA, OHU HENT-
PaIM3YIOT APYT ApYra, ¥ Mojly4yaeTcs HEHTpalbHbIi pacTBOD.
DeHondTanenH B HeliTpaTbLHOM pPacTBOpeE AenaeTcs 6ecLBeT-
HbIM, NIO3TOMY PacTBOpP CTAHOBHUTCS NPO3payHbIM, KaK BOAa.



BOAbI

Muaxue pokycni
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0AQ NOKPLIBAET OKONO 2/, NOBEPXHOCTH Halew nnaHe-

To. Yenosek coctout M3 Bogabl npumepHo Ha 65%, a
apby3s — 6onbuwe, yem Ha 90%. Yenoseky Heobxoanuma nuTbe-
BAS BOAQ TAK Xe, KAK U 6ONbWMHCTBY XmBOTHbIX. PacteHnam
Takke HyxHa BOAa B nouse. Xu3Hb, KAK Mbl NOHUMAEM ee,
HEeBO3MOXHa 6e3 Boabl. XOTs Bbl yXe NO3TOMY €€ MOXHO C4u-
TaTb BOAWEHBHOMN.

OgnHako Boaa — 0cobeHHas XMAKOCTb W MO APYTMM MPUYUHAM.
Monekyna 8oab COCTOMT M3 ABYX QTOMOB BOAOPOAQ M OQHOIO
atoma kucnopoaa. Takum o6pasom, ee xummnueckas popmyna —
H,O. B noscenHesHOM Xu3Hu Mbl MOXEM BCTPETUTHL BOAY B
nobOM 13 Tpex ee COCTOAHMM, u ee GOPMA NOCTOSHHO MEHSIET-
ca. XXuakas BOAQ MCNAPSETCA, TO €CTb NEPEXOANUT U3 XUAKOTO
8 razoobpasHoe cocrosuue. [azoobpasHas dopma soau —
370 BOAsiHOW nap. BogsHoi nap koHaeHcupyeTcs, unu npe-
BPALLAETCA M3 ra3a B xuakocTs. Ecnv narpets soay no 100 °C,
OHQ KMNMT U NpeBpaLlaeTcs 8 ropauuii sogsHon nap. Mpu 0 °C
BOAQ 30MEP30EeT W NPEBPALLAETCs B TBEPAbIA Nea.

Monpobyi npoaenats «xuakne bOKyCbl» U3 ITOW rNABH, U Tbl
y3Haewb 6onbLue O BOAE U HEKOTOPLIX €€ UHTEPECHBIX OCOBEH-
HOCTAIX.



OfNbIT
‘.J TeepAbiA, KaK KAMEHb

Hnozda mo, ue2o mot oxcudaews, He npoucxodum. IIpodeaaii
amom onsim, 4mobbl nocmagums 8 MynuK ceoux opyseii.
Ob6pamu enumanue: Imom 3Kcnepumenm mpebyem nomousu
63pOCABIX.

PexkBu3ur

2 IIaCTUKOBBIX YaLKY ¢ Bono# (Bcero 250 M Bozbl)
MuKpoBOJIHOBasI NeYb

IMpuxBaTku

B3pociblif MTOMOLUHKK

Moparotoska

1. MocTaBb OAHY YAlLIKY C BOAOI B MOPO3WIbHYIO KaMepy He
MeHee, YeM Ha 2 IHA, YTOObI BOIa HaBEePHSKA MOJIHOCTHIO
3aMepa3na.

2. Iocrasb 06€ YalKy Ha CTOJ.

HauynHaem HayuyHoe Bonwebcrso!

1. Ipemnnoxu KoMy-HUOYIb U3 B3POCJIbIX ObITh TBOMM acCU-
CTEHTOM.

2. Cnpocw y 3pureneit: «Kak Bbl iyMaeTe, 4TO MOJyYUTCS,
€CJIY NMOCTABMTh B MUKPOBOJIHOBKY YallKy BOIbI M YaLUKY
C TaKMM Xe KOJIMYECTBOM Jibaa Ha 2 MUHYTBI?» BeposiTHO,
OHH OTBETHAT, UTO JIE] PaCTaeT, a BOAA Harpeercs.

3. TocraBb 06€ YyaliIK¥ B MUKPOBOJIHOBKY.

4, Bkiiouu neyb Ha MaKCUMaJIbHYIO MOLIHOCTb Ha 2 MM-
HYTBI.
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5. Korna oHH npoiinyT, NONpocH CBOEro B3pOC/oro acCUuc-
TE€HTa C NMOMOIUBIO MPUXBATOK AOCTaThb 00€ YalUKH M3
MUKPOBOJTHOBKH.

CoBeTtbl yyeHOMYy BOsWEbOHUKY

YT106bl TPIOK yHAJICA Jiy4llie, JIE HOJXKEH ObITh O4EHb XOPOLLIO
3aMopoxeH. Ecim y Teba noMa ecTb MOpO3WJIbHAs KaMepa,
JIy4Ilie BOCMOJb3Yiics €10, NOTOMY YTo 06bIYHO TaM Gosiee HU3-
Kasl TEMIIEpaTypa, 4eM B MOPO3HJILHOM OTAENEeHHH OGBIYHOTO
XOJIOAWIBHHMKA.

Pesynbrar

Jlen ocTaHeTcs 3aMep3LUMM, a BOAa BO BTOPOIi YallKe NpaKTH-
YeCKM 3aKUITUT.
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O6bvsicHeHMe

Korna Boaa B TBEpAOM COCTOSIHUY — B BUJE JIbJA — MOJIEKY-
Jibl €€ OYeHb IUIOTHO ynakoBaHbl. OHU MOTYT JIMIIb Cllerka
KoneGaTbcst Ha MecTe. B XuIOKoH Boae MOJIEKYJbl HE TOMb-
KO KONeO6NI0TCH Ha MECTE, HO TaKXe MOTYT BpalliaThCsl BOK-
pyr cBoeit ocu ¥ apyr apyra. [Ipu HarpeBaHUU BOAbI MOJie-
KYJIbl CTAHOBATCA ellie 60Jiee MOABUXHBIMM M HauMHAIOT
CTaNKMBaTbCA OPYr C APYrOM.

B MUKPOBOJIHOBO# Ne4YH NPOAYKTHI pa3orpeBaroTcs 6a-
rojaps yBeJHYE€HUIO CKOPOCTH BpPaLUEHHUs ¥ ABUXECHHUS MO-
nexkyn. OnHako Ha Te MOJIEKYJbl, KOTOPbi€ MOTYT JIMLIb
cnerka KoJjie6aTbCcs, MMKPOBOJIHBI AeiicTBYIOT cnabo. [To-
3TOMY, KOTAa Jiel ¥ Boja BMeCTEe HaXosTCd B MMKPOBOJI-
HOBO# MeYyu, MHUKPOBOJIHB YBEJHYHBAIOT TEMMNEpPATYpy
BOJbI, HO MOYTH HE OKa3bIBAIOT ACHCTBUA Ha Jel.

Ecny nonoxXuTh B MMKPOBOJIHOBKY Jied Ha 6osiee anu-
TeNbHOE BpeMsi, OH pacTaeT. Jlea HauWHaeT TasaTh U npe-
BpaulaTbCcsi B BoAy He Gnaromaps MMKpPOBOJIHaM, a M3-3a
NOBbLILUEHHA TEMIEpaTyphl BO3IyXa B KaMepe meyku. Tak
KaK MHKDOBOJIHBl NEHCTBYIOT Ha BOAY, TO HEMHOroe ee
KOJIMYECTBO, KOTOPOE YCIIEBAET MOJYYUTHLCS M30 Jibla, pa-
30TpeBaeTCd M pacTalIMBaeT Jied, HaXOAsIMMUHACS pAAOM.
DTOT npouecc NPoJoJXKaeTCs, U B KOHIIE KOHLIOB BECh Jie
Taer.

HMeHHO Tak MCNoOJb3yeTCss MMKPOBOJIHOBAsi neyb A
Pa3MOpPO3KH MPOAYKTOB. DTO NMPOUCXOIMUT NpH 6osee HU3-
KOH MOLIHOCTH paboThl M, COOTBETCTBEHHO, TeMIepaType.
TemnepaTtypa B KaMepe 3aCTaBJseT HEKOTOPOE KOJM4YECTBO
NMUUK OTTaATh U colepxkallascsa B Hei BoJa CTAHOBHUTCHA
XHUIOKOW. DTa BoJa HarpeBaeTcss MUKPDOBOJIHAMM M pa3or-
peBaeT 3aMOPOXEHHBI MPOAYKT. DTOT NOCTENEHHbII NMpPo-
uecc NpoRoJXKaeTcs, MOKa BCA MHUILA HE Pa3MOPO3UTCS.
OObIYHO €€ BHEMIHME YACTH CWIbHO HarpeBaTCs U Ha4yu-
HalOT TOTOBUTLCS, NpEXAe YeM OHA MOJHOCTbIO Pa3MOpO-
3UTCS BHYTPH.



OnbIT
2 Pykamu He Tporartb!

Ecau kmo-mo nonpocum mebs eé3ame 6 pyxu Kybuk avoa, 3mo
6ydem npowe npocmoeo. Tol ne2ko cModxcews 83ame Ky6UK nansya-
mu. Ho npedcmaee, umo mebs npocam noduams kybux avoa 6e3
nomowu naavyea? Hz amozo onsima meot y3naeutv, KaxK 3mo 603-
MOXNCHO.

Peksu3ur

2 KybuKa nbaa

ByMaxHoe noJIoTeHLE

Kycok BepeBku minHoit 30 cM
ConoHka

Basouka asig nbna
IMoMomHuK

lMopgroroska

1. 3aMopo3b 3apaHee KyOUKHM Jibaa. [1psamo nepea Hayaaom
MpencTaBJICHMS NEPEIOXKH UX B Ba30OUKY.

2, Paccrenu Ha crosie GyMaXxHoe IoJoTeHLe. Pa3noxu Ha
HEM BEpEeBKY, Ba304YKY CO JIbIOM M COJIOHKY.

HauynHaem HayyHoe Bonwebcrso!

1. Bbi30BH KOro-HHOYIb U3 3pUTeeil B KAYeCTBE aCCUCTEH-
Ta. Bo3bMM OOMH KyOMK JIbA2 M3 Ba30YKHM U MOJIOXKH €r0
Ha ronoteHue. [TonpocH NOMOUIHKMKA B3STh 3TOT KyOUK.
OH C JIETKOCTbIO BBIMOJHUT 3TO.
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2. A Tenepb NONPOCH CBOET0 aCCUCTEHTA MOAHATD CO CTOJIA
KyOMK Jibaa, He npukacascb K Hemy. Ckaxu: «Eciam
HYXHO, MOXeELIb BOCIMOJb30BaThCs BepeBKoit». [locie
TOrO, KaK TBOM aCCHMCTEHT PELIUT, YTO B3ATb KYOMUK, HE
MPUKAcasach K HEMy, HEBO3MOXHO, Thl MPUCTYMHUIIb K
BbIMOJTHEHUIO 3TOM «HEBO3MOXHOM» 3amauu.

3. Bo3pMM npyroit KyGMK M3 Ba30UKH M MOJIOXH €ro Ha
MOJIOTEHLIE.

4. [Tonoxu KoHel BEPEBKU Ha KyOMK.

5. INoceinb KyOUK Jibla COJMbIO.
6. [Tonoxau NmpUMEpHO MUHYTY, 3aTeM INOTAHU BEPEBKY

BBEpX.

CoseTtbl yyeHOMYy BOsWEBHUKY

Hcnonb3oBaTh B KauecTBe NMOMOLLHUKA KOro-HUOYab U3 3pHU-
TeJ1eit — oueHb 3 ek THbIIM mpueM. Takoit MOMOIIHHUK OKa3bl-
BAaeTCs HEMNOCPENCTBEHHBIM YYAaCTHUKOM IeHCTBUs, U TeOe
MOXeT ObITh 60Jiee yno6HO NnponenbiBaTh CBOM GOKYCHI, KOrna
KTO-TO HaXOAUTCA PSIAOM.
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Yacro, Kak B 3TOM cjiyyae, MOMOLIHHK MOJy4yaeT BO3-
MOXHOCTb MONBITATLCSA BHIMOJHUTb TPIOK CAMOCTOATENbHO.
Y Hero HUYero He MOJy4aeTcsi, MO3TOMY, KOrAa 3TOT TPIOK
BBIMOJIHSELIb Thbl, ayAUTOPHUS OKa3blBAaETCH NMOpaxeHa elle
Gonee.

Pesynbtar

Korna TBoii MOMOILHHK TMBITAETCA NOXHATH KYOMK, He NMpHKa-
CasiChb K HEMy, OH He B COCTOSIHWM BBbIMOJHHMTb 3Ty 3aaauy.
OnHako Koraa Thl TAHELIb 33 BEPEBKY, KyOMK OKa3biBaeTcs
«MIPWIHIILIKUM» K Hell ¥ nogHKMMaeTC.

O6bsicHeHMe

XKuakas Boaa 3aMep3aeT U NpeBpaliaeTcs B Jie[ Npu Temre-
patype 0° C. OxHako, eciiu Thl 100aBH1Ib B BOAY €LIE KaKoe-
HUOYIb BellECTBO, TEMIEpaTypa 3aMep3aHUs MOXET NMOHU-
3UTbCst. MoseKybl BoObl MONSPHBI (ONMH KOHELl MOJIEKYJIb
3apsiKEH MOJOXHMTENbHO, ApYyroi — orpuuarenbHo). Korma
BOJAa 3aMep3aeT, MOJIEKY/Ibl MPUOAUXKAIOTCA APYr K Ipyry,
TaK KakK MOJIOXHUTENIbHO 3apsiXeHHbI KOHEel| OJHOH# MOJIEKY-
JIbI MPUTATUBAETCA K OTPHULIATENbHO 3apSIKEHHOMY KOHLLY OpY-
roii. Ecnu 106aBUTh KO JIbDy COJIb, €€ MOJIEKYJIbI, KOTOPLIE
TOXE COCTOAT M3 MOJIOKHTENBHBIX H OTPULATENbHBIX YACTHII,
TaKXe HaYMHAIOT NMPUTATMBATLCA K MOJIEKYJIaM BOAbI, U Jie
HayuHaeT TasAThb. Koraa Thl noceinaelb Cobio KYOHK J1baa,
OH YaCTMYHO TaeT M MpeBpalllaeTcss B BOAY, HO OCTajibHas
yacTb KyOMKa OCTaeTcs 3amep3uieil. Eciv noaoxuTs Ha jef
BEpEeBKY M MOAOXIATb, BOAA BOKPYr BEepeBKM CHOBa 3aMep3-
HeT. Koraa Tul TSHeWb 32 BepeBKY, KYOMK OKa3biBaeTCs NpH-
MEpP3WMUM K HEH.

Tam, roe 3MMoit GbIBaeT XOJOAHO U Ha JOPOTaxX JIEXHUT CHEr
U Jiell, X NnochinaioT conblo. Colb MOHUXKAET TeMiepaTypy
3aMep3aHus Boabl. Koraa Ha nopory magaer cHer, OH npespa-
LIaeTCs He B Jiell, a B BOLY.
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OfbIT
@ MocnywHsblii BOAONA3

Hacmoswuii 6oawebruk Moxcem 3acmasunts npedmemot n004u-
Hambca cgoeli gone, He dompazugasce 0o Hux. Ymobor Hayyume
21G3HYI0 hunemky NOBUHOBAMbCA MBOUM KOMAHOAM, cOeaaii ma-
Koe npucnocobaeHue.

Pexsusur

IMasHag nuneTtka

ITnacTHKOBbLINI CTakaH

BoponpoBoaHas Bona

TMyctas yucras nuacTukosas 6yTbUiKa EMKOCTHIO '/, rauiona
(2 1) c 3aBHHYMBAIOLLEICS KPbILIKO#

lMogroroska

1. OnycTy NMUMETKY B CTaKaH C BOAOIi, YTOOLI yOeauThCH,
YTO OHa fU1aBaeT. Haxxmu Ha pe3MHOBBI KOHYUK U Habe-
py B Hee HeMHoro Boabl. EcM muneTka Bce paBHO He
TOHET, 106aBb euie Boabl. Eciu
MUIETKA TOHET, YIaJIX YyTh-4yTh
BObI. Thl JO/DKEH NOOUTHCS, YTO-
Obl MUMNETKa He IJlaBajia Mo Io-
BEPXHOCTH, HO M He TOHyJa, a
[iaBajga CToiMs B TOMILE BOJbL.

2. Haneit B 6yTbIJIKY BOABI IO Ca-
MoOro Bepxa. Ybemauchb, YTo B
Hell He ocTajloch MY3bIPbKOB
BO31yXa.

3. Onyctv nuneTrky B OYTBUIKY H
NMJOTHO 3aBUHTH KPBILUKY.
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HaynHaem HayyHoe Bonwebcreo!

1. O6nsBu 3puTensaMm: «biarogaps cBoMM BoeGHBIM CITO-
COOHOCTSIM sI CMOTY 3aCTaBUTb NUMNETKY B OYTbUIKE MOMI-
YUHATBCS MOMM KOMaHIaM, He NOTparuBasch 0 Hee».

2. I1pon3HecH HECKONbKO BOJIIEOHBIX CIOB, 3aTEM CJerka
COXMHM OYTBUIKY B pyke. Yto npousoitner? Ckaxwu elue
Kakue-HUOyapb BonuieOHble c10Ba ¥ 0ciabb AaBjieHHE Ha
OyTbUIKy. YTO OyneT NpoUCXOOUTb Ternepb?

Pesynbrar

Koraa Tbl cxuMmaelib GYTle'le, MANETKA OMYCKAacTCA BHU3.
Koraa Tbl ocnabaseiub cxXarue, OHa CHOBA BCIUIbIBAET.

ObmbscHeHMe

Monekybl, U3 KOTOPbIX COCTOMT BOAA, MOCTOSIHHO CKOJ1b-
34T M BpalllaloTCA BOKPYT ApPYT Apyra. OTU nepeMelleHus
CO30al0T TakK Ha3biBaeMoe aasienue Boabl. Korna Tl CXu-
Maeulb OYTBUIKY, MOJIEKYJbI CXMMAIOTCA W OKa3blBalOTCA
6auxe npyr K npyry. JlaBneHue BoAbl BHYTPU OYTBUIKH,
B TOM YHUCJIe U BHYTPU NUIMETKHU, BO3PaCTaeT U 3aCTaBJsIeT
CXHUMAaTbCH BO3AYX BHYTPH NUneTkKu. Thl caM MoXelb yBU-
JIeTb, KaK MOJHUMaeTCcs ypoBeHb BoAbl B munetke. M3-3a
3TOro ymeHbllaeTcss ob6beM, 3aHUMaeMblif BO3OyXOM. JDTO
yBeJlMUMBILIEECs NJaBJeHNe BOAbI A€J1aeT MUIMETKY C Haxoasi -
wieiicss B Heit BOOOM IJIOTHEE, YEeM OKpyXalollas BOIA B
OyTbLIKE, M MO3TOMY NMUINETKA TOHET.

Koraa Tel oTnyckaelb OYTbUIKY, JaBl€HUE BOAbI BHYTpHU
Hee naaaet. Bo3ayx B muneTke BO3BpalllaeTcs K NepBOHAYAIb-
HOMY 00beMy. IIuneTka CTaHOBUTCS Jierye OKpyXxaloluei ee
BOIbI ¥ MOAHHUMAETCH K MOBEPXHOCTU. DTO npucnocobneHue
Ha3bIBaeTCAd HuIpAabMKOM Jlekapra B yecTb (paHLy3CKOro
marematuka XVI Beka PeHe [lekapra.
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OnbIT
é]. MnaBalowjan ckpenka

HHuozda goxycruru deaarom umo-rubyds, Ha nepeulii 832450 Co-
eeputerHo Hegozmoxcrnoe. Ho cmoxcem au goxycruk 3acmasumso
nnasame memannuveckuii npeomem? Tot cModxcews, ecau npode-
Aaeuts 3Mom 3KCnepuUMenm.

PexBusur

CrakaH

BononpoBonHast Boaa
2 KaHLeJApCKHUE CKPEINKU e
BymaxHoe nmonoTeHue

lMoproroska

1. Haneii B cTakaH BOAbI.

2, Cnenait U3 OOHOM CKpPENKHU KPIOYOK
C IUIOCKOI 3arHyToi 4acThblo, Kak
MMOKa3aHO Ha PHUCYHKE.

HaynHaem HayyHoe Bonwebcreo!

1. O6bsBu 3putensimM: «BceM U3BECTHO, 4YTO METAJLUTHYECKHE
CKpEenKU TOHYT B Boge». UYToObl moKa3aThb 3TO, OpOCh
CKpEINKY B CTaKaH C BOJOM.

2. JlocTaHb CKpenKy M3 CTaKaHa Y BEHICYIIM ee. 3aTeM 06b-
SIBY 3pUTEJISIM, YTO ceifyac cliesaellib Tak, YToObl CKpernka
IU1aBaja.

3. IponsHecu Hax ckpemnkoi BonieGHbie cnosa. ITonoxu
CKpenKy Ha TMJOCKHIA y4yaCTOK KpIo4yKa, CHEJaHHOro U3
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IpYroii CKpenku. JlepXH ero ropu3oHTATEHO KaK MOXHO
GaMXe K MOBEPXHOCTH BOAbI, HO HE Kacasch ee.
4. MeIeHHO OIYCTH CKpENKY B BOLY.

CoseTbl yyueHoMy BonwebHUKY

Ecnu ckpenka GyaeT TOHYTb, nonpobyil MOTepeTh €€ 0 CBEUKY,
npexie 4eM OMnycKaTh B BOLY.

Pesynsbrar

Ckpenka Oyner ruiaBatb.

1O ELUE MOKHO SHESIATE

| Ionpo6yv”1 NyCTUTb NNABATbL APYrMe MeTan-
nuyeckue npepmetsl. CMoOxXews nu Tbl
30CTOBMTL NNABATHL WBEHHYIO UrONKY?e

O6nscHeHMe

Ckpenka MOXET IJlaBaTb [0 MOBEPXHOCTU Boabl Giaronaps
0Cco0OMY CBOICTBY BOIbl — MOBEPXHOCTHOMY HaTsKeHHI0. Mo-
JieKyJibl BoAbl MOJspHbL. [10NM0XKUTENbHO 3apAXKEHHbI KOHELl
OIHOM MONEKY/bl MPUTATUBAETCS K OTPULIATENbHO 3apSXKEH-
HOMY KoOHIily apyroit. Ha xaxnayio Mosekyny co Bcex CTOPOH
NEeHACTBYET NMPUTSXKEHUE APYTUX MOJIEKYJI, OKPYXAIOLLUX €e.
OaHako caMblii MOBEPXHOCTHBIH CJI0H MOJIEKYJT BOABI JIU-
LUEH COCEACTBAa APYTMX MOJIEKY CBEPXY, MO3TOMY B 3TOM C/l0€
MOJIEKYJIbl TPUTATUBAIOTCS TOJILKO K MOJIEKYJ/1aM, HAXOIS LLIUM-
Ccd Mod HMMM M BOKPYr HMX. DTO MPHUTSXKEHHE CO3NaeT Ha
NMOBEPXHOCTH BOJABI HEYTO BPOJE TOHKO! HAaTSHYTOM IJIEHKH.



TIoBepXHOCTHOTO HATAXEHUS BOJbI AOCTATOYHO LT TOTO, YTO-
Gl BbLAEPXATh BEC CKPEMNKH.

Ecau Tbl xoueuib, 4ToObI CKpENKa Moriblia, OYeHb BaXHO
OMYCKAaTb €€ Ha BOAY MEIEHHO K CTPOro ropu3oHTaibHO. Eciu
CKpernkKa BXOAWT B BOALY MO YIJIOM WIM PE3KO OMYCKAeTCH B
Hee, MOBEPXHOCTHas MJIeHKa PBETCH M CKpEIKa He MOXET yaep-
XKaTbCA Ha BOJE.

OnbIT
5 Tpycausbii nepey

B amom sxcnepumenme met 3acmasuws deuzamoca nepeu, He
npukacasce K Hemy.

Peksusur

1 crakaH (250 M) X0n0aHOM BOAbI
Herny6okas dopMa anst Belneuku
JluHeitka

IMepeuHnua ¢ MONOTBIM NiepLIEM
Kycok Mbina

Mopgroroska

1. Haueii B dopMy Boabl. Ee riybuHa pomxkHa 6biTh NOpAA-
Ka 1,25 cm.

2. OcraBb HOpMY B NOKOE, NOKA BOAA HE NIEPECTAHET KOJie-
baTbcA.

HaynHaem HayyHoe Bonwebcrso!

1. O6bsiBu 3putensaM: «MoeMy mnepuy nmopa HMCKYnaThCs.
(Bcsikuit MOPSLIOYHBII NMepew JO/IKEH MPUHUMATh BAHHY

65



no MeHblIed Mepe pa3 B Heaento.) Bea 6eaa B ToM, 4TO
Moit nepell 60MTCA MbLna. XOTHTE, MOKaxXy?»

2, [Mocwinb nepueM noBepXHOCTb Bombl. [lepua monxHo
OBbITh JOCTATOYHO, YTOOBI MOKPHITh €€ MOJHOCThIO.

3. KoCHHUCBH KyCKOM MbLiIa MMOBEPXHOCTH BOJbI MOCEPEINHE.
[TocMoTpH, YTO NPOU3OIIET.

Pesynbrar

Korna Thl KOCHELIbCSI KYCKOM Mbijla IIOBEPXHOCTH BOIbI B
LIEHTpe, KPYNUHKHU MepLa HauyHYT paciulbIBaThCs K CTEHKaM
¢opMbl.

LTO EULE YOO SIESIATY

|'_Ionpo6yﬁ BMECTO nepua UCNONbL3OBATL NETMIO U3
HUTKH. CBFI)KH HUTKY B KONbLO ¥ ONyCTn ee

HQ NOBEPXHOCTb BOAL B LeHTpe dopmel. Koc-
HUCb BOAB BHYTPM METNM Kyckom mbina. [lo-
CMOTPH, 4TO MONYHUTCA.
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O6bsscHeHMe

MbL10 CTOCOGHO pa3pyLINTh MOBEPXHOCTHOE HATSKEHME BOIBI.
Koraa Tbl Kacaelibcsi KyCKOM MBLIa MOBEPXHOCTH BOIbI, OHO
HauyMHaET PacTBOPATHCS U CMELMBATLCS C BOXOH. MoJieKyJibl
MbLIa MPOHUKAIOT MEXIY MOJIEKYJIAaMU BOAbI U CHUXAIOT UX
B3auMHOE NpUTaXeHue. TaM, rae Thl KacaelibCsi MbUIOM BOAbI,
[MOBEPXHOCTHOE HaTAXeHUe HapyiuaeTcs. [loBepxHOCTHOE Ha-
TSKEHHE B JPYrMX y4acTKaX TAHET KPYMWHKM Mepla 1o Ha-
MpaBJIEHHIO K CTEHKaM, MPoYb OT MbJa.

B nononHutenbHoM BapuaHTe onbita («4YTO eie MOXHO
clenatb») NETVIS U3 HUTKHU PACTAHETCA M oOpasyeT poBHOE
KO/NbLO. DTO MPOUCXOAUT TAKKE M3-3a TOTO, YTO MBUIO Ha-
pyllaeT MOBEPXHOCTHOE HATsXeHWe BHYTpU neriad. Hutky
TAHET B CTOPOHBI HaTsXeHWE, COXpaHMBIleeCss B APYTUxX
yyacTKax MOBEPXHOCTH.

onbIT
@ HenpoHuuyaemasn TkaHb

Bnoane nonsmuo, kak ydepaucugaemcesa eoda 6 scecmanoii barke.
A moxcem au depycamv 600y Kycok mkanu? Y3waii uz amoeo
onsima.

PexBusur

KBanpaTHbiii Kycok Mapau pa3mepoM 15x15 cMm
CrakaH

Pe3nnka

KyBLIKH BOIbI

ITnacTukoBass MMUCKa WiM (opMa JUisl BBIEUKHU

Moarotoska

OnbIT BHINOJIHAETCS Ha CTOJIE.
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HaynHaem HayyHoe sBonwebcrso!

1. O0BsBM 3pUTENAM: «Y MEHS €CTh YyAeCHast OMHOCTOPOH-
HSIS1 TKaHb, KOTOpasl NMpPOMyCcKaeT BOAY TOJALKO B OXHOM
HaIpaBIeHUMN».

2, Hakpoit cTakaH MapJeit.

3. 3akpenu MapJjiio Ha MecTe pe3iiHKoit. Kpasa mapau npu-
XMH K CTEHKaM CTaKaHa.

4, Haneit yepe3 MapJiio NMOMHBII CTaKaH BOIBI.

5. OnHoil pykoit BO3bMH CTaKaH BMCCTE C MapJieif, a Apyroii
PYKO# HaKpoil ero cBepxy.

6. INepeBepHHU cTakaH BBEpX HHOM Hax MUCKOIt wiu ¢op-
MOIA.

7. Ckaxu BosuieGHbIE Cllo-
Ba, a MOTOM MEJIEHHO
yOepu pyky, 3aKpbIBalo-
mywo crakad. Yro mnpo-
usoiner?
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CoseTsl yyeHOMY BOnWEBbHUKY

DTOT TPIOK NpOLE BLIMOJHUTDL, €CH CTaKaH MOJIOH BOAbI
no kpaes. Ecau y TeGs He nonyuvaeTcs yaepXaTbh BOAY B
cTakaHe, nonpobyit HAMOYUTb MAPJIO, MPEXIAE YEM HAKPBITh
€10 CTaKaH.

1o ELLLE MOIKRO CLESIATY

pOBEAM TAKOM Xe SKCMEPUMEHT C KOKM-
MU-HUBYAbL APYTMMM TKaHAMK. HYTO ¥ TEDs
nonyuuTcae

Pesynbtar

Koraa Tbi nepesopaynBacillb CTaKaH, U3 HEro BHa4yaj1€ npo-
cauuBaeTcs He0OJblLIOE KOMUYECTBO BOAbI, HO 3aTE€M OHa
nepecTaeT TCYb COBCEM. Mapns He gaeT BoAe BbUIMTbCH M3
CTaKaHa.

O6bvscHeHue

3TOT TPIOK BO3MOXEH OTYACTH H3-3a MOBEPXHOCTHOrO HaTs-
XEeHHUS1 — CNNOCOOHOCTH MOJIEKYJl Ha MOBEPXHOCTU XHUAKOCTH
CLUErUIATbCA ApYr € ApYroM, obpasys TOHKYIO nmieHKy. Boaa
3aMnoJIHSIET OTBEPCTHUS B TKAHM M «3areyarbiBaeT» ux biaaroga-
psl TOBEPXHOCTHOMY HaTSKEHHIO.

Kpome Toro, Bo3ayx, Tak xe, Kak U BOAa, COCTOMT M3
Mosiekyn. B Bo3gyxe MoJieKynibl Bce BpeMsi HaXOOATCS B IBH-
XEHHUH, COo31aBas NocTosiHHOe aTMocdepHoe nasaenne. Kor-
Jla Thl NepeBOpayYMBaeilib CTAKaH, B HEM He OCTAEeTCsl BO3yXa,
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MO3TOMY TaM OTCYTCTBYET U aTMocdhepHoe naBneHue. Jlapne-
HHUeE BO31yXa CHapyXH CTaKaHa Ha TKaHb OKa3blBaeTCs 60Jb-
e, 4eM JaBjieHUe BOIbl BHYTPM Hero. JlaBineHue BOAbl Ha
TKaHb U3HYTPH CTaKaHa BO3ZHUKAET M3-3a CUJIBI 36MHOTO NpH-
TSJKEHHs, WM FPABUTAUNM, BO3AeHCTBYoLEei Ha Boay. [1pu-
TAXEHUE, WU TpaBUTALIUA, — 3TO CHJIA, C KOTOPOit 06BEKTHI
NPUTATUBAIOTCA Apyr K Apyry. OHa 3aBUCUT OT MX MaccChl.
CoBOKYMHOCTL aTMOC(epHOro JaBieHUs Ha IMOBEPXHOCTb
TKaHHU M CUJIbl MOBEPXHOCTHOIO HATAXEHUA BOIbI U M0O3BO-
JISIeT TKaHM YOEePXHUBaTh BOLY.

OMNbIT
7 fopauve pyku

Bce mbt sudenu, kax kunum eoda. Ho Moxcro éckunamums o0y
menaom ceéoezo haavya? Ionpobyii npodeaams 3nom onvim u
Y3Haeu.

PexkBusur

KBazspaTHBI# KycOK MapJiy pa3MepoM 15x15 cM
CrakaH

Pe3uHka

KyBuiuH ¢ Bonoi

[MnacTukoBast MUCKa WIN KacTpIOJist
IToMolHukK



lMogroroska

1. Hakpoii crakaH Mapieil M 3aKpenM ee pe3uHKOM, Kak
B MpeIbIAYLIEM OIbITE.

2. Cnerka BIaBY MapJiio BHYTPb CTaKaHa, YTOObI OHa He Obu1a
TYro HaTsHyTa.

HauynHaem HayyHoe Bonwebcrso!

1. O6bsaBU 3puTeNaM: «ToJBKO YTO Bbl BUAEJM, KaK MapJs
HE JaeT BOAE BBUIMTLCA M3 cTakaHa. Temepb s xouy
CAenaTh TakK, YTOObI TEIUIO Ballero najblia BCKUMATHIO
BOLY».

2. lMonpocu Koro-HUGymb U3
3puTeNeil ObITb TBOUM acCcu-

CTEHTOM.

3. Haneii yepe3 Map:io nonHbIi

CTakaH BOIbI.

Bo3bMuch onHo# pykoit 3a -

CTakaH BMeCTe C MapJieit,

a gpyrot pykoi Hakpoit (3 \

4

CTaKaH CBepXy. °
[lepesepHu  cTakaH
KBEPXY AHOM HajJ MHC-
KOW U yOepH pyky, 3aK- :
PbIBAIOIYIO €TO.
6. Tlonpocu cBoero Ino-
MOLIHMKA NOJHECTH Nanel|
K MapJie noj, crakaHoM. BHaua- Y-
Jie HAYEro He OyeT MPOMCXOAUTD.
O%paruch K accucTeHTy: «TBoif
najiel CAUILIKOM XononHbIi. ITo-
TPpU €ro Jpyroi pykoii, 4To6bl OH
CTaJ1 ropsiuee».

5

1
1
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7. Tlocne Toro Kak TBO# MOMOLUHMK MOTPET Majel, MycTh
OH WJIM OHa CHOBa MOAHECET najew K MapiJe.

8. Hakpoit cBo6oaHO# pyKO# JOHBIIIKO CTaKaHa U Cerka
HaJaBU Ha HEro, ONHOBPEMEHHO HATSAHYB APYroif pyKoi
MapJiio.

CoBeTbl y4yeHOMY BoswebHUKY

JeMoHCTpHpYi#t 3TOT onbIT cpa3y nocie «HenpoHuuaemoi
TKaHU»,

Pesynstar

Koraa TBoi1 NOMOLIHKMK MOOHECET TEIUIbI Nnajel K Mapie,
a Tbl OMYCTHLIb CTAKAH BHU3, ONHOBPEMEHHO HATSHYB Map-
J110, B BOAE Ha4yHYT 0Opa30BLIBaTLCA M MOAHUMATLCA BBEPX
Ny3bIPbKH.

Ob6bsicHeHMe

Kak Tbl yXe 3Haelb U3 ONbITA C HENMPOHULIAEMOI TKaHbIO,
MOBEPXHOCTHOE HATAXEHHE U aTMOC(EPHOE AaBIeHUE yaep-
XKHMBaIOT BOAY B CTaKaHe, JaXe eC/H NepeBEPHYTh €ro KBep-
Xy ZHOM.

B 3TOM omnbiTe THl HaMoOJHAEWb CTAKAH HE 10 CaMOro
BepXa, TaK KakK Thl CJIErKa ONycKaellb MapJio BHYTPb HETO.
Korzaa Tbl HaTAruBaelb Mapiio, THl CJIErKa YBeJIMUHBaELb
ob6beM crakaHa. B pesynbrate atMocdepHoe naBneHue
BHYTPH CTaKaHa CTAaHOBHTCS HEMHOTO HUXE, YEM BHE €ro.
Bo3ayx cHapyXu HayMHaeT, HECMOTpPA Ha MOBEPXHOCTHOE
HaTSIXeHHe, MPOXOAUTb CKBO3b MapJiio, U BHYTPU CTaKaHa
HayKWHAIOT NOAHUMATLCH MY3BIPLKH BO3AYyXa.



OnbIT
@ Kpyrom!

Bozmooxcro, mebe npuxodunocs cmompems Kaxoli-Hubyds ussm
o cmepye. Ho 3naews au mot, ymo cam moxceus cdenams cmepy?
ITonpobyi evinoanums 3mom onbim u y3naeuisb Kax.

PekBu3ur

2 mycThle YUCThIE MUIACTUKOBLIE BYTHUIKM NO 2 TUTpa
BoagonposoaHasa Boaa

MeTannuyeckas waiiba guaMeTpoM 2,5 cM
Kueiikasa neHra

lMoaroroska

1. Hanonuu onHy 6yTeuIKy Ha ¥/, Bonoit.

2. TlMonoxu waiidy cBepxy Ha ropbllIKO OGYThUIKH.

3. INepeBepHH BTOPYIO OYTBUIKY KBEPXY JHOM M ITPHCTAaBb €€
K 1aitbe cBepxy.

4. TlpuMortait opyr K Apyry Kieitkoil JeHToit 06e 6yTbUIKM 1
wai6y. Hamorait 1eHTy B HECKOJIBKO COEB, YTOObI ObITH
yBEPEHHBbIM, 4YTO BoAa He OyaeT mporekarb, Koraa Thl
nepeBepHellb OYTBUIKH.

HayuHaem HayyHoe Bonwebcreo!

1. O6bsBM 3pUTENAM, YTO ceifyac Thl Y HUX Ha [Ja3ax
BbI3OBEIIb CMEPY.

2. IepeBepHH OYTHUIKM TakK, YTOGHI OYyThUIKA C BOJOM OKa-
3aJ1ach CBEpXY.

3. INoctaBp OyThUIKH Ha cros. M3 BepxHeil B HUXHIOI
OYTBUIKY HAYHET JIUThCA HEOOJbIIOE KOJMUYECTBO BOJIBI.
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wanda

KAeiKag
ACHMA

CKaxH 3puTeisM: «5 3a6bLT OHY OYEHb BaXXHYIO BELLb —
Betep. JIloOoMy cMepuy, YTOObI HauaThCsl, HY>KEH BeTep».

4, N306pa3u 3ByK BeTpa. Kpenko BO3bMHUCH 32 OYTBUIKH U
HayHH ObICTPO BpallaTh UX N0 HEOOBLIOI OKPYXHOCTH,
He MepeBOpayMBasi. YBUIHUILUD, YTO MPOHU3OMIET.

CoserTbl yyeHOMy BOAWEBHUKY

K npeacrasieHHIO 3TOro TPIOKa MOXHO MPUBJIEYb U My6IHKY.
[Mpexnae yeM HayaTh AEMOHCTPALIMIO OMbITA, CIIPOCH Y 3pUTE-
Jieid, BUOEN JIH KTO-HUOYIb M3 HUX CMepY, XOTS Gbl B KMHO.
Ecau KTo-HMOYOb OTBETUT YTBEPAUTENBLHO, MONPOCH €ro pac-
cka3aTb 00 3TOM BCeM OCTaibHbiM. OH WM OHa, BEPOSITHO,
paccKaxeT, Kak 00pa3yeTcs CMepY U3 3aKPy4YMBaIOLMXCS BO3-
OYIHBIX BUXpeil. Thl CMOXELIb UCIOJB30BaTh 3TO OMUCAHUE
IUTS TOTO, YTOOH PaccKasaTb O CMepue, KOTOPHBIiA Thl COOMpa-
ellbCA CHeNaTh CaM.
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PesynsTar

Bona B OyTbUIKEe HAaUMHAET TEPEIUBaThCS U3 BEpXHeil OyTbUI-
KM B HUXHIOIO, 3aKPYYMBAsiCh MO CIIMPAIIH.

O6bsacHeHne

B atoM onbiTe Thl HaGMoAaelb AeifcTBUE OABYX cuil. (Cuna —
3TO TO, 4TO CIIOCOOHO U3MEHUTHL HOPMY WIH IBUXKEHHE Npel-
MeTa.) OmHa U3 3TUX CHJ1 — CUJ1a IPUTSXKEH U, AeHCTBYIOLIas
Ha Bce 00beKThbl. CHjla NPUTSIXKEH U 3aCTaBIIsIeT JIoOoi 00BeKT,
B TOM YHMCJie U BONy, MajnaTh Ha 3emuo. bnaronaps eit Boxa
JIbETCS U3 BepXHEii OYThUIKM B HUXHIOW0. Ho 11151 BO3HUKHOBe-
HUs CMepya OIHOI rpaBMUTaLMM HexocrtatouHo. Heobxonu-
MOt JUISl 3TOrO CUJIOi 001aiaeT TakKe BO3AYX B HUXHeEH Oy-
ThUIKe. Korzma Thl TOJIbKO TepeBopayuBaelllb OYyThUIKM, BOa
HayuMHaeT Teyb B HUXHIOW OYTbUIKY, HO 3aTEM IMiepecTaer.
Cuna, Wiy gaBieHue BO3lyXa B HUXHel OyTbUlKe, Npensit-
CTBYET MOTOKY BOABI.

Korzaa Tl HayuHaewp BpauaTh OyTHUIKM, BO3HUKAET Ma-
JIeHbKU i cMepy. B cepennHe BooiHOro cMepya UMeeTcs MycToe
MecTO. JTa «IblpKa» NPOXOAMUT OT Bepxa BOASIHOro cTojiba oo
OTBepCTUSI MeX Ay OyThlnkaMu. bnaroaaps eit BO3nyx U3 HUX-
Heit OyTBUIKM MOXET IepeMeLLaThCsl B BEPXHIOI OAHOBPEMEH-
HO C JIBMXEHMEM BoAbl B 00paTHOM HampabieHUU. [To Mepe
TOrO Kak BO3AYX YTEKAaeT U3 HUXHEH OYTBUIKM B BEPXHIOIO,
JaBJieHHe B HUX BblpaBHHMBaeTcs. Tenepb Ha BOLy AeiCTBYET
TOJIbKO CHJIA TSKECTH.

Bona, HaxonsaasAcsa B BepxHeil 6yTbUIKe, 00/1a1aeT NOTEH-
HHAIBHOH 3Heprueil. DTO TUM 3HEPrMH, KOTOPBI HaKariMBa-
€TCs 1S UCTI0J1b30BaHUs B Oynyiuem. BpaiieHue 6yThUIOK 3a-
CTaBJIsSIeT BOAY NIBUTaThCA, U €€ IHEPTUsi CTAHOBUTCSI KUHETU-
yeckoit. KuHeTHYecKas 3Heprus — Ta, KOTopas UCMoJIb3yeTcs B
IaHHbIt MOMEHT. Bona, nBUrasicb no cnupanyd BHU3 U3 BepX-
Heii OYyTbUIKUM B HUXKHIOI0, U3MEHSIET CBOIO 3HEPTHUIO U3 MOTEH-
LUMaNbHOI B KMHETHYECKYI0. Takoe IBUXEHHE NTOMOraeT Cco-
3patb 3¢ dexT TopHaIO.
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OnbIT
@ CnomaHHbINA KapaHaall

B npedvidywux mprokax mut yxce nons308aiacs yousumenabHbiMu
ceolicmeamu 80dbl. Imom onvim OCHOBAH Ha ceolicmeax 6006l U
ceema.

Peksusur

CrakaH
BononpoBoxHas Bona
Kapanpaiw

lMoproroska

1. HanonHu crakaH npuMepHoO Ha 2/3 BOJONPOBOAHOI BOOIA.
2. Pa3MmecTH cTakaH ¢ BOZOI M KapaHAaul Ha CToJje.
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HauynHaem HayvyHoe BonwebceTso!

1. Hepxu kapaHpaur nepen coboit. OobsiBY 3putensm: «Ceii-
yac 51 CJIOMalo KapaHiall, POCTO OMYCTUB €ro B CTaKaH
C BOJOIN».

2. OnycTH KapaHjalll BEpTHKAIBHO B BOAY, YTOOLI €r0 KOH-
YUK OKa3aIcsd NpUMEPHO NOcepeIuHe MEXIY JHOM CTa-
KaHa M NOBEPXHOCTbIO BOIHI.

3. [lepxu KapaHAaul B 3alHeif YacTM CTakaHa, Jajblle OT
3puUTeei.

4. [losoay KapaHAalloOM Tyla-Cloa B BoJe, IepXa ero sep-
THKaJIbHO. CpoCH Y 3puTeNeii, YTO OHH BHAAT.
5. locTaHb KapaHaall U3 BOAbL.

Pesynbrar

3puTeNnsaM NOKaXeTcs, YTo KapaHaau ciioMancs. C UX TOYKHU
3peHHUs, Ta YaCTb KapaHjalia, YTo HaXOAMUTCS Mo BOLOiA, cier-
Ka CMElIEHA OTHOCHUTEJIbHO TOM YaCTH, YTO HAXOAMTCS NOH

BOIOIA.




O6bscHeHMe

Takoit 3hdexr Boznukaer 6aarogapsi pedpakuun. Cser pac-
MpOCTpPaHSETCA NO MPSMOIi, HO, KOTAa JIy4 CBeTa MepexXoauT
M3 OJHOTO NMPO3payHOro BEUIECTBA B IPYroe, ero HanpasjieHue
MeHseTca. OTo U ecTb pedpakuusa. Koraa ceeT nepexoaut u3
6oJiee MJIOTHOTO BELIECTBA, HaNpUMep, BOAbl, B MEHEE IJIOT-
HOE, HanpuMep, BO34yX, MPOUCXOOUT pedpakuus, UK BUINU-
Moe M3MeHeHUe yria naneHus jyda. CBeT B BellleCTBax pas-
HOW MJIOTHOCTH PACIpPOCTPAHSAETCS C pa3HOIl CKOPOCTHIO.

CaeT, OTpaXXeHHBIH OT KapaHaailia, Npoxoas CKBO3b BO3-
JlyX, KQXKETCS 3pUTEJISIM HaxXOAsILIUMCSI B ONHOM MECTe, a CKBO3b
Body — B APYIOM.

OnbIT
' @ Ncuesarowiana MoOHeTKa

Bom ewe odun onsim, 6 Komopom 600a u céem npou3zeo0am 3aza-
Oounbtii 3pghexm.

Pexksusur

CrexnsiHHasg 6aHKa C KPbIILIKO# eMKOCTbIO 1 IUTp
BononpoBonHast Boaa

MoneTka

[MomomHKuK

lMoarotoska

1. Haneit B 6aHKY BOABL M 3aKpOW KPBILIKY.

2, [lait cBoeMy MOMOILLHUKY MOHETKY, 4TOObl OH Mor ybe-
OUTLCA B TOM, YTO 3TO AEHCTBUTEJIbHO caMas OObIYHAS
MOHETa U B HEll HET HUKAKOro MoaBOXa.
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3. IlycTb OH MoNOXUT MOHETY Ha cTol. CripocH y Hero: «Thbl
BUOHULIb MOHETY?» (KOHEYHO, OH OTBETUT «Ia».)

4, TlocraBb Ha MOHETKY 6aHKY C BOHOIA.

5. Ckaxu BonuieGHbIe c10Ba, HanipuMep: «Bot BoneGHas
MOHETa, BOT OblJia, @ BOT ¥ HETY».

6. ITyctb TBOIt NOMOIIHKUK MOCMOTPUT CKBO3b BOLY COOKY
6aHKH ¥ CKaXeT, BUIUT JIU OH MOHETKY Tenepb? UTo oH
OTBETUT?

chem am monemku

MOHEMKA 10 SAHKOK

CoBsertbl yyeHOMYy BonwebHUKY

MoxHO cienath 3TOT TpIOK elue Gonee addexkTHbIM. [Tocne
TOro, Kak TBOM MOMOILHUK HE CMOXET YBUAECTb MOHETKY, THI
MOXeHUIb 3aCTaBUTh €€ MOSIBUTLCA BHOBb. CKaXH Npyrue BOJI-
webHble coBa, HanpuMep: «Kak MOHeTKa npoBajinnack, Tak
OHa U nosBunack». Terepb yoepu 6aHKY, ¥ MOHETA CHOBA OKa-
XETCS Ha MecCTe.
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PesynbTar

Korza Tbi CTaBUIlIb HA MOHETKY GaHKY C BOJOM, KaXETCA, YTO
MOHeTKa ucyesna. TBOt MOMOLIHUK €€ He YBUIUT.

ObbscHeHMe

Korna cBeT nepexoduT U3 MeHee MJIOTHOM cpelbl (Hanpu-
Mep, Bo3ayxa), B 6osee mIOTHYI0 (HanpuMep, Boay), Ha
rpaHHle 3TUX ABYX BELLECTB POUCXOAUT pepakuus, UIH
M3MeHeHUe HanpaBaeHus nyyeit cseta. [lepexons u3 Bo3-
Jlyxa B BOZYy, CBET OTKJIOHSIETCS K HOPMAJIK — JINHUH, NIPO-
Xonsille Mmoa NpsiMbIM YIJIOM K noBepxHocTH. [lepexons
M3 BOIbl B BO3IYX, CBET OTKJIOHAETCA B NMPOTUBOMOJOX-
HOM HamnpaBJIeHUH, OT HOpMaJHu.

I10T HOKYC YyAaeTCst U3-3a TOT0, YTO NPH OMNpeaeIeHHOM
yrjle najieHus CBeTa, KOraa OH nepexomut M3 Gosee niaoT-
HO# cpeabl (BOAbI) B MEHeEE MJIOTHYIO (BO31yX), MPOUCXOAUT
He pedpakuud, a orpaxenne. OTpaxeHue — 3T0 OTOpACHI-
BaHHE CBeTa OT MoBepXHOCTH obOpatHo. Korga BHAMMBIi
o6pa3 MOHETKHU MOMNanaeT Ha CTEHKY DaHKHK MOJA CINIIKOM
GonbIIMM YIIOM, BMeCcTO pedpakLiMM BO3HHUKAET OTpaxe-
HHE, ¥ MOHETKA CTAHOBUTCSA He BUIHA CHapyXH.



Maruvsa
BO3AyXa

PaGora noa aasneHuMem
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KPYXQIOLLMIA HOC BO3AYX — 3TO ra3. [assl 1 XnakocTu
06naaaioT TEKYYECTbIO, TO €CTb MOTYT NErko nepe-
TeKaTh M M3MEHATL CBOIO Popmy. Monekynsl Bo3ayxa ceoboaHo
nepemeLLaioTcs, YTO NO3BONSET emy M3mMeHaTb GOpMyY B 30BM-
CMMOCTH OT POPMBI 3GHUMAEMOTrO NPOCTPAHCTBA. ITH NOCTO-
AIHHbIE ABMXEHMS MONEKyn CO3Aa0T aTmMochepHOe aaBneHue.

Boszayx HeBuanMm, HO Mbl MOXEM Y3HATL O €ro CyLEeCTBOBAHUU
6naronaps AENCTBUSM, KOTOPbIE OH NPOU3BOAMT. Mbl uyBCTBY-
€M CBOEI KOXEN ABUXEHME BO3AYXA U MOXEM BUAETL, KOK KQ4Q-
IOTCA OT HEro AepesbA.

Y1066l y3HaTh 6onblie O Tom, Kok GOKYCHUK MOXET MCNONL30-
BATb BO34yX M aTMOCdEpHOE [ABNEHME B CBOMX TPIOKAX, NO-
npobyiTe BLINOAHMTL 3KCNEPUMEHTH, NPEANaraemsie B 3TOM
rnase.

OnbIT Henpomokaemasn
ﬂ 6ymara

Bo3dyx mod#cHO uCcno1b308amb 8 CAMBIX PA3HBIX MAZUMECKUX MPIO-
Kax. Bom odun u3 cnocobos, komopoimu MOXCHO yougums 3pume-
Aeli npu homowu 8o3dyxa.

Peksusur

BbyMaxHoe nosioTeHue

CrakaH

[MnacTHkoBas MUCKa WIM BelIEPKO, B KOTOPOE MOXHO HATUTh
JIOCTaTOYHOE KOJMYECTBO BOMbI, YTOOLI OHA TOJHOCTBIO
MOKpbLJia CTaKaH
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lMopgroroska

Pasnoxu PEKBU3HUT HaA CTOJIC.

Haunnaem Hay4Hoe Bonwebcrso!

2,

S.

O0bsiBu 3putensM: «C noMouibi0 CBOEro MarMyeckoro
MacTepcTBa 1 CMOrY cesaTh TakK, YTOObI Kycouek OymMaru
OCTaJICS CYXHUM».

CoMHM OGyMaxKHOe TIOJIOTEHLIE M MOJIOXH €ro Ha JHO
CTaKaHa.

[MepeBepHM cTakaH u YOeaUCh, YTO KOMOK GyMaru ocra-
€TCA Ha MecTe.

[Tpou3HecH Han cTakaHOM Kakue-HUOyAb BoOJILEOHbIE
cJioBa, HanpuMep: «Maruyeckue CHIbI, orpaaute bymary
OT Bobl». [IOTOM MeANIEeHHO ONYCTH NepeBEPHYThIN CTa-
KaH B MUCKY ¢ Bomoit. Crapaiics JepXxaThb CTakaH Kak
MOXHO pOBHee, MoKa OH
HE CKpOETCs IMoj Bono#
MOJIHOCTBIO.

BbiTally cTakaH U3
BOObl U CTPSIXHU C HEro
BOLY.

[TepeBepHU cTaKaH IHOM
KHH3Y ¥ JOCTaHb Oymary.
Jlait 3puTensaM nouynatb
ee ¥ yoeauTbCs, YTO OHa
0OCTaNach CyXOi.

Pesynbtar

3putenu 06HapYXHBAIOT; 4TO 6YMaXHOE NOJOTEHLIE OCTAIOCh
CyXUM.
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O6bsicHeHMe

Bo3nyx 3aHuMaeT onpeneneHHblit 00beM. B cTakaHe e¢Th BO3-
IyX, B KAKOM OblI MOJOXEHUM OH HM Haxomwica. Koraa Tbi
nepeBopauKBaellib CTaKaH KBEPXY IHOM M MELJIEHHO OMycKa-
ellb ero B BOAY, BO3AYX OCTaeTcs B CTakaHe. Boaa u3-3a Bozay-
Xa He MOXeET NonacThb B cTakaH. JlapneHue Bo3oyxa oKa3biBa-
eTca 6osblue, YeM AABJEHHE BOAbI, CTpEMSILIEHCA MPOHUK-
HYTb BHYTPb cTakaHa. [TofoTeHue Ha JHE CTaKaHa ocTaeTcs
cyxuM. Ecnu crakaH noa Bonoit nepeBepHyTh HabOK, BO3AYyX B
BHIE My3bIpbKOB OyaeT BIXOAUTDb M3 Hero. Toraa Boga CMOXeT
MonacThb B CTaKaH.

OfNbIT
‘?2 Toncrbin BO3A4YX

Mot ucusem 6aazodapa 603dyxy, komopoim dvtuum. Ecau smo ne
Kaxcemca mebe docmamo4Ho GoawebHsiM, npodeaaii 3mom
JKCnepuMenm, ¥mobsl y3Hamo, HA KAKYIO elje Mazuio cnocober
6030yX.

Pexksuaur

3alUTHBIE OYKH

CocHosas notueyka pazmMepom 0,3x2,5x60 cm (MOXHO Npuo6-
pecTu B J1ilo6OM MarasuHe MMUJIOMaTepHasoB)

IaseTHBIN TUCT
JIuneiika

lMoaroroska

Paznoxu pekBU3UT Ha CTOJE.
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HaymHaem HayuHoe sonwebcrsol

1. HaneHb 3amutHblc 04KU. OO0BABHM 3puUTensaM: «B mupe
€CTb JBa BuJa Bo3ayxa. OIMH U3 HUX — TOLIMIA, a ApYTOM —
XHpHbIiA. Ceityac s ¢ MOMOLBIO XXHPHOro BO31yXa COBEp-
1y BOJIEOCTBO».

2. [TonoXxH OOLIEYKY HAa CTOJN TaK, YTOOBI NMPHUMEDPHO
6 mioiiMoB (15 cM) BLICTymanu 3a Kpaii cTosa.

3. pousHecu: «ToncTuiif BO3AyX, CamgMCh Ha JOLUCYKY».
Yaapb 1o KOHLLY JOLIEYKH, KOTOPbI BLICTYMAaET 32 Kpaii
ctona. Jloweyka noanpbirHeT B BO3YX.

4. Ckaxu 3puTenam,
YTO, HOJIXXHO OBbITb,
Ha [IOLIEYKY CeN TO-
wMii Bozayx. OnsiTe
MOJNIOXHU JOLIEYKY Ha
CTOJI, KaK B MYHKTC 2.

5. Nonoxwu Ha noueuxKy
ra3’eTHbIi JIMCT, Kak
NMoKa3aHO Ha PUCYH-
Ke, YToObl nouieyka
Obl1a nocepeanHe
nucra. Pasrnagpb ra-
3eTy, YTOOBI Mexnay
Hel U CTOJIOM HE OC-
TaJIOCh BO3/yXa.

6. CHosa ckaxu: «Toncteliit BO3nyX, CAAMCh Ha JOLUEYKY».
¥Yaapb No BLICTYNAOLIEMY KOHIY peOpOM JIaloHH.

S

9 \\\\\\\\\\\\\%\

Pesynbrar

Koraa Tt ynapseius ro aoiueyke B Mepsblii pa3, OHa MOAINPbI-
rusaet. Ho ecam ynaputh no aouieyxe, Ha KOTOPOM JIEXHT
rasera, JOLIE4Ka JJOMAacTCs.
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O6bscHeHMe

Korza Tbl pasrnaxuBaellb rasety, Thi yaaisewb U3-TOA Hee
MOYTH BeChb BO3AyX. BMecTe ¢ TeM Gonblioe KOTUYECTBO BO3-
JlyXa CBepXy ra3eThl JaBUT Ha Hee ¢ GosbLuoit cuitoit. Koroa Th
yiapsiellb 1o J0ueYKe, OHa JIOMAETCs, IIOTOMY YTO JaBjIeHUe
BO3/yXa Ha raserty He Jaet JOLUeYKE NOAHATLCSA BBEPX B OTBET
Ha MPWIOXEHHYIO TOOO CHTy.

OMNbIT
@ He Tpacrtu!

Hocmamouno au daeaenus 03dyxa dan mozo, umobut ydeprcams
6 cmakaHe 600y, ecau mol nepegepHeuls e2o keepxy dnom? ITpo-
denaii 3mom onsim u y3naeuts.

PekBu3aur

HoxHuub!

ToHKHUIt KapTOH

Jluneiika

CrakaH

Mapkep

CrekisiHHas WM MJIaCTMAccoBas MMCKa
KyBiuuH ¢ Bogoit

Moproroska

1. Boipexu HOXHULIAMM U3 KapTOHAa KBaApaTHBIA KyCOK
TaKoro pasMepa, YToObl UM MOXHO ObLIO HAKPHITH CTa-
KaH ¥ OH BBICTYMaJ C KaXHOil CTOPOHBLI MPUMEPHO Ha
2,5 cMm.
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2, Hanuiuu MapkepoM Ha KaptoHe «He TpscTu».
3. PacctaBb Ha CTOJIe MUCKY, CTaKaH, KYBIUMH C BOAOIH
KYCOK KapTOHa.

HaynHaem Hay4yHoe BonwebcTso!

1. OGBSIBM 3pUTENSIM, YTO CeifyacC Thl C TOMOLLBIO TOHKOTO
KYCKa KapTOHa CMOXeIlIb yIepXaTh BOLY B IepeBEPHYTOM
CTakaHe.

2. Haneii B cTakaH 10 KpaeB BOJIbI.

3. Hakpoii crakaH KapTOHOM, 4TOOBI HAIITUCh Obljla CBEPXY.

4, Tlonoxu ooHY pyKy Ha KapTOH M MepeBEepHU CTaKaH Haj
MUCKOI4, MpoaoJiXas yoepXuBaTb KapTOH.

5. [IpousHecH Bose6HbIE CNIOBA, a 3aTEM MeIJIEHHO yoepH
PYKY, KOTOPO# NepXHIllb KapTOH.

CoBeTbl yyeHOMy BonwebHMKY

Pyka, xoTopoii Thl NMpUAepXHUBacllb KapTOH, HOJXHA ObITh
CyXOii, yTOOBI OH HE MPWIMII K JIAIOHHU.




ro s MOJKrO CIESIANTS

I'_Ionpo6yv'1 NPOBECTH TAKOW XE IKCNEPHUMEHT C PA3HLIM
KONMYECTBOM BOAbI B CTAKAHE, C KAPTOHOM PA3HOro
KQuecTsa, unu Boobule NonLITANCs yaepxartb BOAy C no-
Moo Apyrux maTepuanos. Yaactcs nu Tebe

37O, ecnu cTakaH ByaeTr NoNoOH HAMONOBUHY
WX HA TPU YETBEPTHU, UNK C KYCKOM NNACTH-
KO BMECTO KQPTOHA?

Pesynbrar

Korna Th y6epelub pyKy ¢ KapToHa, BoJa OCTaHETCS B CTaKaHE
U He 6yIeT BbUIMBATbCA.

O6bsacHeHMe

OT10T DOKYC yaaeTcs BHINONIHUTD 0J1aroaps NOBEPXHOCTHOMY
HaTAXEHMIO, TO €CTb CKJIOHHOCTH MOJIEKYJl Ha NMOBEPXHOCTH
XHIKOCTH CBS3BIBATLCS BMeCTe, GOPMHUPYST TOHKYIO TICHKY.
[ToBepXHOCTHOE HATAXEHUE BOABI CO3JaET MPOYHYIO CBSA3b
MeXay BOAOI M KapTOHOM, U OH OKa3bIBAETCA CJIOBHO <«MpHU-
KJIEEHHBIM» K CTaKkaHy. Ho NoMMMO NOBEpXHOCTHOIO HaTsXe-
HUSA 3I€Cb 3aI€ICTBOBaHbl U JAPYrHe CWIbI.

Bona He BBUIMBAETCS U3 MEPEBEPHYTOrO0 CTaKaHa TaKXke
Gnaronaps AaBJIEHUIO BO34yXa, NIECTBYIOLIErO Ha KAPTOH. ATO
JaBJIEHHWE NpeBbILIACT JaBJIEHHUE BOAbl BHYTPH CTaKaHa, KOTO-
poe co3aaeTcsl M3-3a CUJIBbI TSKECTH, TSHYILLEH BOLy K 3eMiie.

Ecnu Tl nonpoOyeiub BbIMOJHUTb TOT XE 3KCMEPUMEHT
npu apyrux ycuobusix (cM. «UTo eille MOXHO caesaTb»), Thl
YBHIHMLLB, YTO TAKOro Xe 3¢deKra MOXHO IOCTUYD, JAXKE ECITH
B CTaKaHe OyneT Bcero nojoBuHa Boasl. Cuna atMocgepHOro
IaBJICHUS Ha KapTOH CHOBa OyAeT NPEeBOCXOAUTb CHITY AaBJie-
HMS1 BOJbl U3HYTPH CTaKaHa.
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OfnbIT
@ Mpuaunuyuebin ctakaH

H3 3moeo 3xcnepumenma mut y3Haews, kax 6aazodaps 6030yxy
npedMemol Mo2cym npuaunams opye K dpyey.

PekBu3ur

2 60nbLIKMX BO3AYLUIHBIX LIaDUKA
2 II1aCTUKOBBIX cTakaHa mo 250 ma
IMoMoltHKUK

lMoaroroska

Pa3noxwu Ha crone Bce HeobxoauMoe.

HaynHaem Hay4Hoe Bonwebcrso!

1. Bbi3oBU KOro-HUOyAbL U3 3pUTe-
Jieil B KAYECTBE aCCHUCTEHTA.

2. [ait eMy LlIAapUK U CTAKAHYMK,
a Apyroi 1apuK U CTaKaHYUK
ocTtaBb cebe.

3. [lyctb TBOM acCCHUCTEHT

HaayeT CBOM HIapHK

NPUMEPHO HamnoJIOBUHY )

Y 3aBSIXKET €ro.

Tenepb nmornpocu ero no-

MbITAaTLCA TMPHIENUTh K

apuKy ctakaHyuk. Kor-

JIa OH HE CMOXET BbINOJ-

HHUTb 3TO, HaCTyNaeT TBOS

oyepenb.

4

.
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5. Hanyii cBoit miapuk npumepHo Ha TpeTb. [Ipunoxu cra-
KaHYHMK K LIApUKY cOOKY.

6. YiepxuBas CTaKaHYMK Ha MecTe, MpOoJo/Xail HaayBaTb
LIapUK, NOKa OH He OymeT HalyT no KpaiHei Mepe Ha
?/,. Tenepb OTNYCTH CTaKaHYHUK.

T ELE YIOJKHO CLESIANTS

|_|onpo6yﬁ OfHOBPEMEHHO NPUKPENUTL K WAPUKY ABA
CTAKAHUYMKA. ITO NoTpebyeT HEKOTOPOI TPEHUPOBKU U
nomouwm accuctenTta. [Nonpocu ero npuno-
XWUTb K WAPKKY ABA CTAKAHYMKA, G NOTOM
HaAy# Wapwmk, Kak Hbino onNMCcaHo.

CoseTtbl yyeHoMy BonwebHUKY
ﬂOKa)KM 3pUTEIAM, YTO TBO CTaKaHYMK HE HaMa3aH KJieeM.

Boinyctu u3 11apHUKa HEKOTOPOE KOJIMYECTBO BO3ayXa, U CTa-
KaH4YHK OTBAJIUTCA.

Pesynbrar

Korna tsi Haayelb lUAPpUK, CTAKAHYHMK «I[IPUJIUITHET» K HEMY.

ObmbsacHeHMe

Koraa Tel npuknansiBaeilb CTaKaHYMK K 1UAPUKY U HalyBaellb
€ro, BOKpYr Kpasi CTaKaHYMKa CTeHKa [1ap1Ka CTAHOBUTCS IU10C-
koii. [Ipu 3ToM 06beM BO3ayxa BHYTPHM CTaKaHUMKa CJIETKa yBe-
JIMYMBAETCS, ONHAKO KOJIMYECTBO MOJIEKY/l BO3ayXa OCTaeTcs
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NMPpEXHUM, NMO3TOMY JaBJICHWUE BO34yXa BHYTPHU CTaKaHYUKaA
YMCHbLIACTCA. Cnenoaa'reano, aTMOCd)CpHOC NaBJICHUE BHYTPHU
CTaKaH4YMKa CTAHOBUTCA CJIErKa MCHBLIHUM, YEM CHApPYXH. bna-
roiaps 3Toi Pa3HULbI B 1ABJICHUN CTAKAHYUK U YOCPXKUBACTCA
Ha MECTE.

OnbIT
5 YnopHaa BOpOHKa

Moxcem au eoporxa «omkaszamscs» nponyckams 800y 8 6ymoLi-
xy? IIposepv cam!

PekBu3ur

2 BOPOHKH
JIBe ONMHAKOBbIE YMCTbIE CyXUe MIaCTUKOBble OYTHUIKM MO

1 nutpy
IMnacTunuH

KyBLinH ¢ Bopoii

Mopgroroska

1. BcTaBb B KaXaylo OYThUIKY MO BOPOHKE.
2. 3aMaxb FOPJIbILIKO OAHOI U3 OYTHUIOK BOKPYF BOPOHKH
TIACTUJIMHOM, YTOOBI HE OCTAIOCh LIENIH.

HaynHaem Hay4yHoe BonwebcTeo!

1. O0ObsABY 3pUTENAM: «Y MEHS €CTb BOJILIEOHAas BOPOHKa,
KOTOpasi He MyCKaeT Boay B OyTbUIKY».

2. Bo3bMy OyThUIKY O3 fUIacTWINHA U Hajledl B Hee uyepes
BOPOHKY HEMHOTO Boibl. O0bsICHU 3puTensiM: «Bot Tak
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BeAeT cebsi GONbUIMHCTBO
BOPOHOK».

3. Ilocrasb Ha cTON OY-
TbUIKY C TUIACTHJIH-
HOM.

4, Haneit B BOPOHKY
Boabl A0 Bepxa. [lo-
CMOTPH, 4YTO OyaeT.

i
PesynsTar s
N3 BOpOHKH B OYTBUIKY
NMpoTeYeT HECKOJBKO Ka-
nenb BOibl, @ 3aT€M OHA  —
p— —
NMpPEeKPaTHT TeYb COBCEM. L0

ObbsscHeHMe

3710 ewe OAMH NpHUMep AeHCTBHA aTMochepHOro AaBleHHs.
B nepsyio 6yTbUIKYy Bofa TeyeT cBoboaHo. Bona, Tekyiuas ye-
pe3 BOPOHKY B OyTbUIKY, 3aMeHIaeT B Hell BO3MyX, KOTOPbIii
BBIXOJMT Yepe3 LIETH MEXIY rOpJblIIKOM U BODOHKOIA. B 3a-
MeyaTaHHOM IUIaCTUINHOM GYTBUIKE TOXE €CTh BO3yX, KOTO-
pblif o6nanaeT cBouM aaeieHHeM. Bona B BopoHke Toxe obna-
JaeT DaBleHUEM, KOTOpOe BO3HHMKAET Oiaronaps cuie Tsaxec-
TH, TAHyWeH Boay BHU3. OgHAKO CWia OaBjiieHUs BO3ayXa B
OyThUIKE MpEeBLILIACT CHIY TAXECTH, AEHCTBYIOLLYIO Ha BOLY.
Ilo3TOMy Boa HE MOXET MONacTb B GYTHUIKY.

Ecnu B 6yTbUIKE MY B IU1acTWIMHE GyneT XoTsa 66l MasieHb-
Kasi ObIpOYKa, BO3AYX CMOXET BbIXOAMTbL uyepe3 Hee. MU3-3a
3TOro ero AaBjieHHe BHYTPHM OyTbinku Oymer mamath, M BOAA
CMOXET Te4b B Hee.



onbIT
@ Paspywurens

Kax mebe yoce doaxcro 6oime uzgecmrno u3 npedvidyuyux onsi-
moe, HacmoaAw Uil 0AWeOHUK MOXCem UCNOAb308AMb CUAY 0A8-
AeHus 8030yxa 8 ceoux yousumensHsix mproxkax. M3 amozo onvi-
ma mol y3Haewdb, KaK 6030yx Moxdcem pazdagums HecmaHyH
6aHky.

ObGpamu enumarue: 043 3mo2o Ixcnepumenma nonadobumes 2a-
30648 UAU 3AEKMPUHECKAA NAUMA U NOMOUb 63POCABIX.

PekBusur

®opMa 151 BbINEYKH

BoponposoaHas Bona

JluHeitka

[azoBast MM anekTpHUyecKas IUIMTa (MOJbL30BATHCH JOJIKEH
TOJIbKO B3pOCJIblii MOMOLIHUK)

Tycras xectaHas 6aHka

Lunust

B3pociblit acCUCTEHT

lMoaroroska

1. Haneii B ¢popMy Boabl npuMepHo Ha 2,5 cM. ITocTassb ee
pALOM C IJIUTOM.

2. Haneit HeMHOro Bobl B MyCTy10 O6aHKY OT Fra3upoBaHHOM
BOIbl — YTOObI BOAA TOJILKO MPUKPLIBAJIa AHO.

3. llocne 3Toro TBO#M B3pOCJibIf aCCUCTEHT JONXEH Ha-
rpeTh OaHKYy Ha naurte. Boma monxHa CHIBLHO KHUIEThb
B T€YCHUE NMPUMEPHO MHHYTHI TaK, YTOObI W3 OaHKH
uen nap.
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@9

HauumHaem HayyHoe BonwebcTeo!

1. OOBsSIBM 3pUTENSIM, YTO Ceifyac Thl pa3faaBUlllb XECTSAHYIO
6aHKy, HE JOTPOHYBIUKCH A0 Hee.

2. TlonpocH B3pOCOro acCUCTEHTA B3ATh OAHKY IIMNLAMU
1 GBICTPO MepeBepHYTh ¢ B hopMy ¢ Bonoii. [locmoTpu,
YTO NMPOU3ONIET.

CoserTsl Y4YeHOMY BOJ'HJJe6HHK)’
IMpexne yeMm TBOi MOMOLIHHK NMepeBePHET GAHKY, CKaXH
Kakue-HUOynb BosuieGHble ciaoBa. IpoTssHU pyku Hang

6aHKkoit 1 npousHecH: «XKecTaHKa, NpUKasbpiBalo Tede pac-
TUTIOIIMTBCA, KaK TOJbKO TeOs1 KocHeTcs Bonal»

Pesynbrar

Koraa TBoi1 acCUCTEHT OMYCTUT NepeBepHYTYI0 6aHKy B (op-
MY € BOLOI4, 6aHKa TYT Xe CIUTIOLLMUTCS.
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19 ELUE MOJKRO CLESIATS

|—Ionpo6yﬁ NOBTOPUTL IRCNEPUMEHT C BaHkoi Honblue-
ro pa3mepa, HanpuMep, C NMTPoBoH BaHKoM U3-nog
TomatHoro coka. OtkpsiBas 6aHKy, CAENal B KPLILWKE TOMb-
ko Hebonblwue otsepcTus. MNepea nposeneHuem skcnepu-
MEHTQ Bbinei M3 BAHKM COAEPXUMOE M BLIMOM
€€e, HO He OTKPLIBAM KPbIWKY NOMHOCTLIO. Tak
Xe Nerko OKaXeTcs Pa3AdaBuTb TAKYo OAHKY,

KaK 6aHKY W3-nof rasupoBKn?2

O6mbscHeHMe

banka cMuUHaeTcsl u3-3a U3MEHEHUsT JaBJIeHUs Bo3ayxa. Thbl
CO37acuib BHYTPU Hee HU3KOE AaBJEHHKE, a 3aTeM 0oJiee BbICO-
KHMM J1aBJIECHUEM CHApyXH €€ CMUHAET.

B HenarpeToit 6aHke comepXuTCs Boaa M Bo3ayX. Korma
BOJA BCKHUIIAET, OHA UCMAPSIETCS] — MPEBPaLaeTCsl U3 XUIKO-
CTH B ropsiuuii BoasiHoit nap. I'opsuuii nap 3ameuraer B 6aHke
Bo3ayx. Korzna TBOi aCCUCTEHT OMycKaeT nepeBepHyTyI0 6aH-
KY, BO30yX HE MOXET CHOBa BEpHYThCS B Hee.

XonongHast Boaa B popMe oxyiaXaaeT nap, OCTaBLUUIACA B
6anke. OH KOHIEHCHUpYeTCa — MpeBpallaeTcs U3 rasa o6-
patHo B Boay. Ilap, KOTOpHIif 3aHUMaN BeChb 06bEM GaHKH,
NpeBpallaeTcsl BCEro B HECKOJBKO Kamneib BOAbl, KOTOpast
3aHUMaeT CYILIECTBEHHO MEHblIe MecTa, YeM nap. B G6aHke
octaercsi 60/1bLLIOE MYCTOE MPOCTPAHCTBO, MPAKTUYECKH He
3aMOJIHEHHOE BO3AYXOM, MO3TOMY laBJIeHHWE TaM OKa3biBa-
€TCs ropa3go HUXe, 4eM aTMochepHOe JaBieHUE CHAPYXHU.
Bo3nyx naBUT Ha 6aHKY CHapyXH, U OHa CMUHAaeTCA.
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OnbIT
?7 JleTalolumm MAaYUK

Buden au mot, kax Ha esicmynaeHuu oKycHuKa 4eaoeex nooHu-
Mmaemcs 6 6030yx ? [Tonpobyii npoeecmu nodobHsiii 3xcnepumenm.
Ob6pamu enumanue: 043 3mozo IKcnepumenma nonadobumca gpen
i NOMOWb 63pOCAbIX.

Pexksusaur

den (Monb30BaThCA UM JOJXKEH TOJILKO B3POCJbIi MOMOLL-
HHUK)

2 TONCTblE KHUTU WJIH APYTUE TSIXKesble NpeaMeThl

MSYUK ISt MUHT-TIOHTa

JInueiika

B3pocnblit accucteHT O

l
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lMoaroroska

1. YcraHoBu deH Ha CTO/IE BBEPX OTBEPCTHEM, OTKYa AyeT
ropsiyuii BO3ayx.

2. YTOoObl YCTAHOBUTD €r0 B TAKOM IMOJIOXEHUH, HCIIOb3YH
KHHUTH. T1poBepb, YTOOBI OHM He 3aKpbiBAIM OTBEPCTHE
cboKy, rae Bo3ayx 3acachiBaeTca B ¢eH.

3. Bxiioun deH B po3eTKy.

HaynHaem HayyHoe BonwebcTeo!

1. ITonpocu koro-HKUGYnb U3 B3POC/IBIX 3pUTENIE CTaTh TBO-
MM aCCUCTEHTOM.

2. O6baBu 3putenam: «Ceityac g 3acTaBi0 06LIKHOBEHHBIH
NUHT-TIOHIOBLIA WIAPHK JIETATb 10 BO3LYXY».

3. Bo3bMH 11apuK B pYKY M OTITYCTH, YTOObLI OH ymaji Ha
cron. Ckaxwu 3putenam: «Oii! 5 3a6bin cka3ath BOJILEG-
Hble cJioBal»

4. IlpousHecH Hag MSYMKOM BonweOHbie cinoBa. [lycTs
TBOW ACCUCTEHT BKJIIOUHT (PeH Ha camyio 60blIYI0 MOLIL-
HOCTb.

5. AKKypaTHO MOMECTH WIapHUK Haa PEeHOM B CTPYIO BO3NY-
xa, NPUMEPHO B 45 CM OT BbIAYBAIOLLETO OTBEPCTHA.

HTO ELE MOSKRO CLETIAT

I Ionpo6y»’4 NpoAEeNaTh TO Xe CAMOE C MAYMKAMM
pasHoro pasmepa u maccsl. OguHako-
BO N1 xopowo ByaeT nony4aTscs oneiT?




CoBeTbl yyeHOMY BOnWEOHUKY

B 3aBUCHMMOCTH OT CHJIBI BBINYBa, Te6€, BOZBMOXHO, NMpH-
IeTCA MOMECTUTDh LIapMK HEMHOTO BbllUE WM HUXE, YeM
yKa3aHo.

PesynbTar

Lllapuk 3aBUCHET B Bo3ayXe Hal dheHOoM.

Ob6bsicHeHMe

Ha camoM aene, 3TOT TPIOK HE MPOTUBOPEYUT CHUJIE TAXEC-
TH. B HEM IeMOHCTPUPYETCS BaXHas CITOCOOHOCTb BO3yXa,
Ha3biBaemast npuHounoM Bepuynmm. [TpuHuun bepHymnmn —
3aKOH MPUPOABI, COIIACHO KOTOPOMY J11060€ NaBjieHHE JII0-
60ro TeKyuero BelleCTBa, B TOM YHUCJie BO3JyXa, yMEHbllia-
eTCsi ¢ POCTOM CKOpDOCTU ero nBuxeHusi. MHaye rosops,
MPU HU3KOH CKOPOCTH MOTOKA BO3AYyXa OH MMEET BHICOKOE
JaBJICHHE.

Bo3nyx, BeIxoasuuit u3 ¢eHa, ABUXETCS 04eHb ObICTPO, U
CJleIOBATeNIbHO, €ro aB/IeHNe HeBeMKOo. MK co Bcex cTo-
POH OKa3bIBaeTCA OKPYXEH 00J1aCTbl0 HU3KOTIO NaBjieHHsl, KO-
Topast 06pa3syeT KOHYC y oTBepcTus dheHa. Bo3myx BOKpyr 3To-
ro Koxyca obnagaer 0ojiee BHICOKMM [JaBJIEHHEM U HE NaeT
MSIYUKY BBINIACTh U3 30HbI HU3KOTO AaByeHUst. Cuia TSXeCcTH
TSHET €ro BHM3, a CHJIa BO3MyXa TOJIKAeT ero BBepx. binaronaps
COBMECTHOMY I€MCTBUIO 3TUX CWJI L1apUK U 3aBUCaET B BO3MY-
xe Haa (eHoM.



OnbIT

@ Ynpamasa kaprouka

Kax mbt dymaews, ecau nodyme Ha 6yMaxcHyo Kapmoyky, oHa
omaemum om mebs? A eom u Hem, no kpaiineii Mepe, He écezoa.
IIposepb cam!

Peksusur

Kapannaw

JIuneiika

Kaprouyka BeauuuHoit 7,5x12,5 cm
KHonka

IMycTas KaTyuika oT HUTOK
MoMouHUK

lMoaroroska

1. C noMolLbio KapaHaailia U JIMHEeH KU NPOBEIN Ha KapToy-
Ke IBE NIMaroHaIbHbIEC JIUHUH, COEAUHSIOWINE NMPOTUBO-
noJioxHsle yrabl. Touka nepeceyeHus ITUX JTUHHMIA OyIeT
LIEHTPOM KapTOUYKH.

2. BOTKHHU B LEHTp KapTOYKH KHOIIKY.

HayuHaem Hay4Hoe sonwebcrso!

1. INpurnacu ogHOro U3 3pUTesieil NOOLITh TBOUM aCCHUC-
TEHTOM.

2. [Monoxu KapTOYKY Ha CTOJ M MOCTaBb Ha Hee KaTyli-
Ky Tak, 4ToGbl KHOMKA 0Ka3anachb B OTBEPCTHH Ka-
TYIWKH.



3. Bo3bMH KapTOuKy BMeCTE C KaTyLuKoii B pykH. [Ipemnoxu
TIOMOUIHMKY B3SITb KATYWIKY ¥ CHJIBHO NMOAYTh B IBIPKY.

4, Koraa oH Oyner nyTthb, yoepu CBOIO PYKY.

5. YAeTuT 1M KapToyKa OT JyHOBEHHs TBOEr0 NOMOLHUKA?

Pesynbrar

KapTouka Gyaer IepXaThCA Ha KaTyLIKe W He ynazier.

O6bscHeHMe

AT1OoT POKYC Takxe WTIOCTpUpyeT npUHuUMn BbephHynnu,
KOTOPBI [JIACUT, YTO AaBjeHHE GbICTPO ABUXYILETrOCs BO3-
IlyXxa MeHbllIe, YeM MeLIeHHO ABMXyluerocsi. Koraa TBoit
MOMOIIHMK AYET B OTBEPCTHE KATYIIKHU, B Hell co3paercs
NOTOK GLICTPO MepeMEeILaIoEerocss Bo3ayxa. ITOT NOTOK
€O3Ja€eT 30HY HU3KOro JaB/IEHHsi MeXAy KaTYW KO U Kap-
To4yKoii. JlaBieHne BO3ayxa C ApYyroil CTOpPOHbI KapTOYKH
okasbiBaeTcs Bbilie. OHO NPUXKMMAET KAPTOYKY K KaTyll-
Ke M yIepXHUBaeT ee Ha MecTe. Eciv TBOi MOMOLUHHUK Npe-
KpaTUT AYTb, AaBjieHHe ¢ 06eHX CTOPOH KapTOYKU CpaBHA-
€TCA M OHa ynajer.
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OPPIT Mpuraruesaowmecs
9

0aHKu

B npecuidyuwiix onsimax mul y3nan, kax npodeasieams 8oauieGHble
mpioKu, noas3ysce npunyunom bepuyaau. Bom ewe 00un cnocob.

PekBusur

JIBe nycrbie XecTsiHble DaHKH
24 nnacTMKOBbIE CONOMUHKH AJISt HAITUTKOB
ToMoHKUK

lMopgroroska

1. IMocraBb GaHkH Ha croia B 2,5 cM ApYr OT Apyra.
2. TMonoxu COTOMMHKM Ha CTOJI PAIOM C GaHKaMM.

HayuHaem Hay4Hoe Bonwebcro!

1. BbI30BHM OAHOrO M3 3pUTeieit B KauecTBE aCCUCTEHTA.

2. Tlpentoxu eMmy NMoaBHHYTh GaHKM OJMXe Opyr K Ipyry,
Iys Ha HUX 4yepe3 OOHY M3 COJJOMMHOK. Bo3MoxHoO, eMy
M yoacTcsi cjierka NnoABUHYTb OOHY GaHKy K ApYroit, HO
3TO OyImeT Henerko.

3. Tenepb TBOs ouepeab. OTIOXHM Ty COJIOMHHKY, uepe3
KOTOpYIO AY/1 TBOH NMOMOIIHMK, B CTOPOHY. OcTanbHble
23 COJIOMMHKH Pa3jioXH MapajlieibHO Ha CToJIe Ha pac-
crosuuu 0,625—1,25 cM npyr ot apyra.

4. IToctaBb ABe OaHKK HA COJIOMHUHKH NpUMEpPHO B 7,5 cM
npyr ot aApyra. OObSICHH 3pUTEJISAM, YTO Thl MOCTapaellb-
Csl BBITIOJIHUTD eliie bosiee CIOXHOE 33JaHHe, MO3ITOMY
paccraBui 6aHKH elle Janblie,
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5. Bo3bMH OTJIOXKEHHYIO CO-
JIOMMHKY M Hampasb €€ Ha
JIEBYIO CTOPOHY GaHKH,
KOTOpasi HaXOOMUTCs OT
Teb6a cnpaBa. Ilmy6oko
BIOXHHU M CWIBHO MO-
Iyl 4yepe3 cojo-

— = &
..

CTaHET IBUTaThCsl, IiepeMelian
CBOIO rojJioBy U COJIOMHHKY BJIEBO.

CoBeTtbl yyeHoMy BonwebHUKY

DTOT TPIOK MPOLIE BHINOJHUTD, €CJIA COIOMUHKH abCOMOTHO
KpYIJIble B CEYEHHH.

IO ELUE MOJKRO CLESIATE

I'_Ionpo6yﬁ M3MEHWTb yCnosus dkcnepumenTa. Mogsecs
ase 6aHKM HO HUTOYKAX NpUmepHO B 2,5 cm ogHy OT
apyroi. [lys uepes CONOMMHKY pasHbiMu cnocobamu, no-
npo6yi 3acTasuTb 6aHKU NPUBAU3UTLCA APYT K

apyry. YAQcTcs nv npoBecTu TAKOM 3KCnepu-
MEHT, eC/ Thl NOABECHLWbL HO TAKOM Xe pac-
cTosHuM aga sbnoka?
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Pe3synerar

Koraa Thl HayHewWb AyTh HA JIeBbIi OOK OJHOM M3 0aHOK, OHa
noenet K apyroii. [1py apyrux ycioBusix 3KCrepuMeHTa (CM.
«YTO ellle MOXHO cesiaTb»), 6aHKH U sI0JIOKH OYyAyT ABUraTh-
Csl 110 HaMpapJeHUIO APYT K JPYTY, €CJIU AYTb MEXAY HUMH.

O6bscHeHMe

O06a BapvaHTa 3TOrO OMNbITa CHOBAa IEMOHCTPUPYIOT NeicTBUE
npuHuuna bepHysuty. Eciu TBO# NOMOILIHUK NOMBITAETCS CABU-
HyTb OaHKH, Tysl MPSIMO HAa HUX, Y HETO HUYETO HE MOTyYHTCS.
OnHako ecnu oyTh Ha 6aHKY C OXHOIA CTOPOHbI, OHA OyneT nBU-
ratbes. Jlys Ha OHY CTOpPOHY 6aHKH, Thl CO3JaeLlb C 3TOH CTO-
POHBI MOTOK GHICTPO ABMXYHIErocs Bo3ayxa. CoryiacHO NMpHH-
uuny bepHysuy, 6p1cTpO ABUXYLLIMIICS BO3AYX 00JiafaeT MEHb-
LIKMM OaBJiEHUEM, YEM NBHXKYLIMIICS MELNEHHO, CleN0BaTe/b-
HO, Thbl CO3/1aellib CJieBa OT 6aHKHU 06J1IaCTb HU3KOTO JaBJIEHHS.
Bornee BbicOKOE naBeHKE C MPaBOii CTOPOHDI 3aCTaBISIET OAHKY
nBurarscs. YeM CHIIbHEE ThbI Ayelllb, TEM HUXE JaBlIEHUE U TEM
6osblie nepemernaercss 6aHka. CONOMUHKH, Ha KOTOPBIX Thl
yCTaHOBWI 0aHKH, YMEHBLIAIOT CUJTY TPEHUS MeXay 6aHKaMu U
CTOJIOM, YTOOBI CABUHYTh 6aHKM ObUIO elle Jierdye.

OnbIT
@ BosiLueOHbIi MOTOP

B amom JKcnhepumenme mbasl CMOMCEWb 3acmasums aucm 6dele
pa6omamb, KaK mMomop — KOHe4HO, C nOMOU(bl0 eo30yxa.

Peksusnr

Kneit

KBanpaTHblit KycOoK nepeBa pasMepoMm 2,5x2,5 cm
llBeiiHas uronka

bymaxHbiit KBaapar paamepoM 7,5x7,5 cm
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lMoaroroska

1. HaHecu xaruno Kiesi B LeHTpe fepeBALLKMU.

2, YcTaHOBM B KJI€if HTOJIKY OCTPhIM KOHLOM BBEDPX, MOJ,
NpPSAMBIM YIJIOM (NEpNEeHAMKYISIPHO) K AepeBsaluke. Jep-
XU ee B TaKOM MOJIOXEHUH, NOKa KJieif He 3acThiHeT
HACTOJIbKO, YTO UT0JIKa OYIET CTOATH CAMOCTOATE/BHO.

3. Cnoxu OyMaxHblii KBaapaT Mo AMaroHanu (yrona K yriay).
Pa3BepHU M CJIoXM Mo Apyroil nuaroHanu. CHoBa pas-
BepHU Oymary. Tam, roe nepecekaroTcsi JMHUM Cruoa,
HaXOAMTCS LEHTP JiMcta. JIMCT Gymaru JOJMXeH BbIrjis~
IIETh KaK HU3Kas, YIUIOIUEHHas: MUpaMua.

7,5

— coud no
JUAZOHANM

Henmp

7,5

— czud ne
UAZOHANU

HaynHaem HayyHoe Bonwebcreo!

1. O6ObsiBM 3puTensM: «Tenepb y MeHsS eCTh BoJiLeOHas
Cwia, KOTOpast MOMOXET MHE 3aMyCTUTh MajeHbKHUIt Oy-
MaXXHbIA MOTOPYHK».

2. IlocTaBb Ha CTON AEPEBALIKY C MUTONKOM.
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3. IMonoxu Ha urosnky Gymary TaK, YTOObI €€ LEHTDP OKa3a-
Cs1 Ha OCTpHUE UTONKU. YeTbipe CTOPOHBI MUPAMMIbI OO0~
>KHBI CBUCATb BHU3.

4. I1pousHecu BonueOHbIE COBA, HanpuMep: «Bonuie6Has
3Heprus, 3aBeay Moit MoTop'»

5. Ilotpu nanoHu 5—10 pa3, NOTOM CJIOXH UX BOKPYT NHUpa-
MUIBI Ha PacCTOSSHUHM OKOJIO 2,5 CM OT KpaeB Gymaru.
[TocMOTpH, 4YTO MOAYYHUTCS.

Pesynbrar

byMara cHayana OyaeT KayaTbCsl, a 3aT€M Ha4yHET BpalllaThCs
Mo Kpyry.

O6bscHeHMe
BCpMU.]b HJANW HET, HO 6yMary 3aCTaBUT ABUTIaTbCA TCMNIO OT

TBOMX pyK. Korama Tol Tpeuib JafoOHU APYr O Apyra, MeXmy
HUMH BO3HUKAET TPEHUE — CUJIA, KOTOPAst TODMO3UT JABHXeE-

105



HMe comnpHKacallluxcs npeaMeToB. M3-3a TpeHus npeame-
Thl Pa3orpeBaloTCsl, 3HAYUT, ¥ TPEHUE TBOUX JIalOHE MpOU3-
BOIMT TEIIO.

Tennslif BO30yX Bceraa ABUXETCA OT TEMJOrO MECTA K XO-
JogHoMy. Bo3nyx, conpukacaoomuiicas ¢ TBOUMU JIATOHSAMM,
HarpeBaercsi. Teruiblit BO3oyX MONHMMaeTCsl BBEPX, TaK Kak
paclUMpSAETCs U CTAHOBUTCSA MEHEE ILUIOTHbIM, CJIeIOBaTeIbHO,
Gounee nerkuM. JIBUrasicb, BO3iyxX COnpuKacaercs ¢ 6yMakHoi
NMUpaMUION, 3aCTaBJIsAsT ABUTaTLCS M €e.

Takoe nepeMeLIEHHE TETUIOTO U XOJIOQHOIO BO3/yXa Ha3bl-
BaeTcsi KonBekuueil. KoHBekUMsi — 3TO Takoii npouecc, Npu
KOTOPOM B XHUIKOCTH WIH rade BOZHUKAIOT ITOTOKH TeIuIa.



M SHEeprum

«CuabHbIE» 3a0aBbl




Heprus — cnocobHOCTL NPOU3BOAUTL PaboTy — urpaer

OrpPOMHYIO POnb B Hawen xmu3uu. Hu oguH npouecc 8
mupe Heso3amoxeH 6e3 sHepruu. Beape, rae cywectsyer sHep-
rus, NPUCYTCTBYIOT TakXe u ogHa unu 6onee cun. Cuna moxer
M3MEHATL GOPMY NPELMETOB, 3QCTABAAET MX ABUIATLCH MAM,
Haoboport, octaHaenusaTsbea. [pasutaums, unm cuna TaxecTu —
3TO CMNQA NPUTAXEHUR MEXAY ABYMA NPEAMETAMM, BENUUMHA
KOTOPOM 3ABUCUT OT UX MACC. Mubl BCE NPMBLIKAN K OEHCTBUIO
cunsl TaxecTn. OHA AepXUT HOC HO 3emne W He AaeT yneTeTs B
npocrpaxcTeo. Ipasutaumns — Ta BonwebHas cuna, KOoTopas
dopmupyer scio Beenernyo.

Mbl moXem MCNoNb30BATL rPABUTALMIO U APYIME CHAbL B COMBIX
PA3HbIX MArMYECKUX TPIOKAX. Y3HAR O HUX M3 ITOM rNaBbI.

OnbIT
ﬂ MonpoOyii, noiimaii!

DOKYCHUKU 80 BPEMA C8OUX BbICIMYNAEHUIl 4acmo npedaazawim
Komy-HUOYOb u3 3pumeneil cdeaamo 4mo-rubyds, na nepewtii
832170 NezKoe, HO 8 KOHUE KOHUOB OKA3bleaiouieecs Heeo3Moxc-
noiM. Oceoue smom onvim, mst y3Haeutb 00uH u3 cnocobog cde-
Aamb UMEHHO max.

Pexsusnur

CropyGnesast Kyniopa
[MomoiHuk

lNMoaroroska
IMonoxu Kyniopy nepen coboii Ha cTone.
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HaynHaem HayuyHoe BonwebcTBo!

1. MonHumu Kyniopy U aaii et ynactb Ha CTOJI.

2. INonpocu Koro-HUOyIb U3 3pHTEIEH CTATh TBOUM IOMOLLL~
HUKOM. OODBICHHU OCTaIbHOI ayIUTOPUH, YTO Thl OTAALLb
3Ty KYTIIOPY CBOEMY TOMOLIHHWKY, €CJIM OH WIH OHa CMO-
KET MoiMaTh ee Mocjie TOro, KaxK Tbl €¢ GPOCHLUb.

3. Cnoxu Kymiopy norojam no JUTHHE.

4, Tonpocu noMouHKUKa: «COXMHU PyKYy B KYJIaK U IEPXH
nepen co6oit». Ilocne 3TOro NycTb OH pa3orHeTt 60b1OIH
M yKa3aTC/bHblif NManblibl ¥ BBLITAHET KX Ha HEKOTOPOM
pPacCTOSSHUM IpYyr OT Apyra.

5. JlepxHu Kymniopy TOYHO MeXIy NajibLiaMy TBOErO NMOMOIL-
HHKa. CKaxu eMy, UTo ceifyac Thi OTIYCTHLID KYNIOpY, a
OH JOJIKEH FMOMbITAaThCS CXATh €€ MajbLUaMH.

6. OTnyctu 6GaHKHOTY.
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Cosertsl yyeHoMy BoswebHUKY

[loroBopu co CBOUM acCHCTEHTOM, MpPEXIE YeM OTIYCTUThb
Kymiopy. OTnycTu Kymniopy rae-Hubyab Ha cepeaviHe ¢pasbl B
nponoJixeHue pasropopa. Pa3roBop oTBjie4eT TBOETO MOMOLL-
HHMKA, U OH He OyIdeT 3HaTb TOYHO, KOraa Thl COOMpaellbCs
OTITYCTUTh KYMIOpY.

Pesynbtar

TBo# MOMOIUHMK HE CMOXET NMOHMaTh CTOPYOJIEBYIO KYITIODY,
Mpexne 4YeM OHa NPOJETUT MUMO €ro WiM ee MaibLeB.

O6bsacHeHMe

I'paBuTaLMs meficTBYeT Ha BCe NMpeaMeThl C OXMHAKOBOM CHU-
JOii, BHE 3aBUCHMOCTH OT UX COOCTBEHHOTO Beca. JlmnuHa cTo-
py6sieBoii Kyniopsl npuMepHo 15 cM. Korna kyniopa nomeiue-
Ha POBHO CepelMHON MeXIy NnajabllaMy TBOEro NMOMOLUHMKA,
eil ocTaercst npoJyieTeTh Bcero 7,5 cM, NMpexne 4eM OHa MUHYET
ero nanbusl. Ha To, 4TOGBI MO3r TBOErO MOMOIIHKKA NOC/TIal
NajbLiaM CHTHAJ COMKHYTbCS, TpeOyeTtcs: npumepHo 0,3 ce-
KyHasl. Ho, 4ToObl nposieTeTh AaHHOE paccTosiHue, CcTopy6Giie-
BO#i Kymniope TpedyeTrcs MeHblue, yeM 0,2 cexynanl. [ToaTomy
TBOM MOMOILUHUK HE YCIEBAET CXAaTh Najblbl NMpPEXAE, YeM
KyMIopa IpoJIETUT MUMO HHUX.

Ha camom gene, noitMaTh Kymniopy Bo3MOXHo. s aroro
TBO¥ MOMOILHUK JOJIXXEH TOYHO NpPeayraaarh, KOraa Thbl OTIy-
CTUILb €€, M 3apaHee MOCTapaThCs CXATh NaJibLbI.



OnbIT
@ Hainau cepeauny

Haiimu cepeduHy Oepe6sHHOU NAGHKU C NOMOWbIO pYyAemMKU He
cocmaegasem Hukakozo mpyda. Ho cmoxcews au mot coenams mo
ace camoe, He ucnons3ys pynemky? ITonpobyii npodesams amom
onbim U HAy4UWbCA.

PekBu3sur

JepeBsiHHas MJjaHKa WM pydka oT Babpel nHoi 60—90 cM
InuHHas NWHeKa WK pyJeTKa
IMomourHuk

lNMoaroroska

[Tonoxy pyyKy ot wiBaGpbl Ha CTOJ.

HauyuHaem HayyHoe Bonwebcreo!

1. O6bsBu 3putensM: «B Moux pykax BonuieGHas cuna. C ee
ITOMOLIBIO 1 CMOTY HaiTU CEpENUHY ITOM NepeBSLIKHU, HE
HCMOJIb3ysl HUKAaKUX U3MEPHUTEBbHBIX NPUOOPOB».

2, Bo3sMU NAIKY U AEPXU €€ MPUMEPHO Ha YPOBHE TAHH.
[Tonoxu ee Ha ABa yKa3aTe/bHBIX Majblia, pacCTaBJICH-
Hble MpUMepHO Ha 60 cMm.

3. MenleHHO HayHU CABMIAThb Majbilbl APYF K APYTY,
cjielisl 3a TeM, YToObl Majika COXpaHAa Ha HUX paBHO-
BECHE.

4, MecTo, B KOTOPOM COMIOYTCSl TBOW MaJbUbl — MPH TOM,
4TO najka 6yner ocraBaThCsl B paBHOBECUM, — U OyneT ee
CEpenUHOIA.
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5. MosoXy ManKy Ha CTOJ, OTMETHB MajbLUEM CepPEeauHY.
Mpurnacu onHOro M3 3puTteseit, YToObl OH C NOMOLUBIO
JIMHENKU WIM pPYIEeTKH TpPOBEPWI, NMPaBWIbHO JIM Thbl
OMpENe/IN CEpenuHY.

<JTO ENUE WOIKFO CIETIATY

I_'lonp06yﬁ NOBTOPUTbL ITOT ONBLIT, NpUne-
NWB HO OAMH KOHeu nanku Gonbwoi ky-
cok rnuHbl. CMoXews nu Tenepb HalTH ee
cepenmHy?

Pesynbrar

1'soM NaIbLBI BCTPETATCHA TOYHO B
LEHTpE MaNKH.

ObmbvscHeHHue

HaiitTH cepeauHy
JepeBAMIKH TeOe _
MOMOIa CHJIA TSIXKE- =24
ctu. Ta Toyka, B KO-

TOpOii Najika HaXOOUTCH B paBHO-
BECHH Ha TBOMX Mabliax (WIK Ha
JII060OM ApYroM MpeaMeTe), Hasbl-
BaeTCA ueHTpoM Macc. LieHTp Macc
npeaMeTa — Ta TOYKa, B KOTOPOit
Kak Obl KOHUEHTpUpYyeTCs neii-
CTBHE CMJIbI TSIXKECTH Ha ITOT
npeaMet. Oasi cMMMeETPUYHOro
o0bekTa, KakKMM SIBJISIETCA pyyKa
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OT WBabpsl WiK 106ass poBHas JepeBsHHas IJ1aHKa, LEHTP
Macc COBMafaeT ¢ CepeAMHOI CaMOro NnpeaMeTa.

CHMMeTpHYHBIM Ha3blBAETCS TaKOi npeameT, o6e CTopo-
Hbl KOTOPOTO MO OTHOWIEHHIO K LeHTPY abCOIIOTHO ONUHa-
KOBbI.

Korzaa Tol nepensuraeuib najiblbl OT KOHLIOB MaJIKK K €€
cepennHe, BO3HMKAIOIEE pa3uyue B TPEHMM 3acCTaBiasieT
OIMH M3 MaJibLEB CHNIbHEE NMPUXUMATLCA K najke. B To xe
BpeMsd ApYroil nanew NpojoJixaeT ABUraThCs Mo Harnpasiie-
HHIO K LIEHTpY Macc. OHaKO KOraa 3TOT najel OKa3blBaeT-
cs1 6JIMXKe K CepelMHe, YeM APYToii, CHJla TSIXKECTH, IeHCTBY-
louiasg Ha Hero, Bo3dpactaeT. IlepBblit nmajnew, KOTOpbIA 10
3TOro NPUOCTAHOBUIJI CBOE IBUXEHHE, HAYUHAET CHOBA JBU-
ratbcsi. Takoe yepenoBaHue KPOXOTHBIX 3aJepXeEK U BO306-
HOBNEHHWA ABHXEHMS NPONOJKAETCA, NMOKa 06a nanplia He
COMPHKOCHYTCH B LEHTPE Macc.

OnbIT
2 CbIpOi# WU rOTOBDLINA?

o

Hacmosawuii eoawuebruxk yvacmo okasieaemcsa cnocober ymo-
Hubyds npedckasans. Bom 00un u3 maxux mprokoe ¢ npedcka-
3aHueM.

OGpamu enumanue: 3mom 3Kcnepumenm mpeGyem nomousu
83pOCAbIX.

Peksu3ur

BapeHoe BkpyTylO f1iiL10
Chipoe sitlo

HeGonbluag Mucka wiu nuana

B3pociblii aCCHCTEHT
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Moarotoska

1. ITonpocH B3pOCaOro CBapUTh A0 BKPYTYI0. OCTyaH ero
J10 KOMHATHOM TeMMEepaTyphl.
2. Pasnoxu Bce He06X0OMMOE Ha CTOJIE.

HauynHaem HayuHoe sBonwebcreo!

1. Pacckaxu 3putesisiM, 4yTo y TeOST eCTh JBa OJMHAKOBBIX
qifla, oHO ChIpoe, a Ipyroe — BapeHoe BKpyTylo. [1pen-
JIOXH HECKOJIbKMM 3PUTEJISIM NMOJOMUTH K Tebe ¥ nmormnpo-
0oBaTh yranatb, rae Kakoe siiilio, He pa3ouBast uUx!

R /

QL? )

2. Korna no6poBOJbUbLI M3 3pUTEeil MPU3HAIOT, YTO He
MOTYT OIpPEIETIUTh 3TOr0, HACTYNAaET TBOSI OYepelb.

3. IMonoxu ob6a sifiia Ha 60K Ha CTON M OXHOBPEMEHHO
PacKpyTH UX C ONMHAKOBOM CHUJION. YKaxu Ha TO SIHLO,
KOTOpoe OyZeT KpYTUTbCSl ObICTpee M 0ojiee POBHO, M
00OBSBM, YTO 3TO U €CTh BapeHoOe SIALIO.

4, B noka3aTenbCTBO CBOEH MpaBOTHI pa3deit Apyroe sifluo B
MUCOUKY.

Pesynbrar

KpyToe siilio 6ynet KpyTuTbcs ObicTpee U 6osiee poBHO. Chi-
poe L0, KpYTACh, OyOEeT KONbIXaThCsl K3 CTOPOHbI B CTOPOHY.
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<o EWNE MOJKHO CLETIATS

I_'lonroroab OA% NPOLOMXKEHUS SKCNEPUMEHTA ELLE OAHO
coipoe Lo u bymaxHoe nonoteHue. MNpepnoxu He-
CKONbKUM 3PUTENSM YCTAHOBUTL CHIPOE SHLO HO BEPXYLLKY
Ha nonotexue. MNocne Toro, KaK y HUX HUYErO HE MONYUUTCS,
NOKAXU UM, KOK 3TO AENaeTcs.

Bo3bmu CbipOE RILO M CUNBHO NOTPSICH €r0 BBEPX-BHU3, AEP-
XQa BEPTUKANbHO, B Teuerune npumepHo 30 cekyHa.

Cpa3y xe nocne 3T0ro NOCTOBbL SALO TyMbiM
koHuoMm Ha Bymary. OHo gonxHo npekpac-
HO CTOSTb.

O6bscHeHHe

OTOT TPIOK BO3MOXEH MOTOMY, YTO LIEHTP Macc ChIporo siitua
pacrnoJjioXeH uHaye, yeM y BapeHoro. KypuHoe sifiLio COCTOUT U3
XeJTKa, 6eska U ckopynbl. bosibluas yacts ero Macchbl NpuUxo-
JATCS1 Ha XEJITOK, MO3TOMY LIEHTDP MACC Siila TOXe HAXOAUTCA B
KEJITKE WM OKOJI0 Hero. Eciiu pacKpyTHTh ChIpoe s1iiL10, XeToK
JBUXETCS 1O KPYTY M MOJIOXEHHE LIEHTPa Macc BCe BpeMsA MeHSI-
€TCs; U3-3a 3TOrO BpalliEHHE 3aMeIAETCH U Lo Koaebaercs.
ConepxXrMoe KpYTOro iflia CTaHOBUTCS TBEP/IbIM, U N10JI0XEHHE
LIEHTPa Macc ITPU BPaLLIEHUU HE MEHSIETCS1, MO3TOMY SI1110 MOXET
¢ Gonbluei CKOPOCTbIO BPALIaThCSl BOKPYT 3TOM TOUKH.
IMpononxeHue 3KCMepUMMEHTA, NpPELIOXEHHOE B paMKe
«YTO elie MOXHO CAEIaTh», BO3MOXHO MOTOMY, YTO NPH BCTPSi-
XMBaHUM AUYHBIH XEITOK MEpPeMeLAeTCs JIerye, YeM OCTallb-
Hble yacTH aitua. Koraa Tel nepectaeiib TPSACTH A0, XKENTOK
nepeMeLIaeTcsd K ero TynoMy KOHLY, CJeI0BaTeIbHO, LEHTP
MacC TakXe CMeLIaeTcsa BHU3, U AHLI0 CTaHOBUTCH GoJee yc-
TouuBbLIM. HO YCTAHOBUTL A1i1110 HA OCTPOM KOHLE MPAKTU-
YecKH HEeBO3MOXHO, JaxXe eCJIM XOPOUIEHbKO MMOTPACTH €ero,
NOTOMY YTO LIEHTP MACC OKa3bIBAETCH CIULIKOM BbICOKO.
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OnbIT
/
“ L Mernau mau

BoamoocHo, mut euden, kak gokycHux evidepeusaem cxamepms
u3-nod cmaxawa c 8000, He npoaus Hu kanau. ITosnaxomueiuucey
C 3MUM ONbLIMOM, Nbl CMOXNCeUlb NPOOEeMOHCMPUposams nybauxe
eue 6oaee aghpexmroe 3peauue.

PexkBu3ur

Inactmaccosblit ctakaHuuk (ITPEAYITPEXJIEHUE: B aToM
3KCNepHMEHTE HYXKHO MCNOJIb30BATh UMEHHO NLA1ACMUKOBHIL
crakanyuk. He noimaiica 3aMEHHTD €ro CTEKJISHHBLIM.)

MeTtannuyeckoe 611000

[MycTas kKapTOHHas KaTyllKa OT TyaleTHO# Gymaru

Msumk nns ronabda

MeTp

Metna

lMoaroroska

3apaHee Pas3oXu Ha CToJie BCce HeoHXoauMoe.

HaynHaem HayyHoe Bonwebcrso!

1. Coo6uiu 3pUTeNsaM, 4YTo ceifyac Thl nonpoodyellb rpojae-
JIaTh TaKoii TPIOK, O KOTOPOM Jpyrie POKYCHHKH Jaxe He
MEYTaloT.

2. locTaBb CTaKaHYUK Yy Kpasi CToJa.

3. INocTtaBb Ha cTakaHYMK 611040 AHOM BHM3. Ero kpai
IOJIXKEH BBICTYNAaTh Hal KpaeM cToJa.
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4. Ha 611000, TOUHO Haad CTAaKAHOM, MOCTAaBb KAPTOHKY OT
TyajieTHOW GyMaru.

5. Ha xapTOHHYI0 KaTyulKy CBEpXYy MOJIOXH MSAYMK.

6. Bo3bMu MeTny M AepxH ee npsamo nepen coboii. Bectanb
JIMLIOM K BBICTPOEHHOH ToOo#H OaliHe, Ha pacCTOSTHHU
npuMepHo B 60 cMm.

7. Corvu npyThsl MET/bl U BCTaHb Ha HUX.

8. [TonpocH y nyGiIMKH THILHHBI, CKA3aB YTO-HUOYAb BPO-
ne: «HUYTo He JOIXKHO MOoMEeIIaTh MHE BBIMOAHUTD 3TOT
caMblii CJIOXHBIH B MUpE TPIOK!»

9. INotaHu MeTay Ha cebs1, a MOTOM OTIYCTH TaK, YTOOHI €€
pyyKa yaapuia no omawony.

117



Pesynsrar

[Manka oT MeTibl yoapuT no Kpaio 6Ji0ga M BLIOLET €ro M
KapTOHKY M3-10A MsiUMKa. MAYHUK ynajieT B CTakaH.

o ELE YIOJKFIO CHESIATY

l_l pexpe Yem AEMOHCTPMPOBATL 3TOT TPIOK 3puTensm, Tebe
HEeoHX0AMMO HECKONLKO Pa3 noTpeHuposaTtsca. Korna
y Tebs Bce HByner nony4aTbcs NPekPacHo, Mo-
XeLb NnonpoboBaTh B3Tb BMECTO MAYMKA SIALLO.
Y1066 OHO He pa3bunocs, HaneM B CTAKAHYMK
BOAbI.

O6bscHeHMe

JlaHHBI 3KCMEpUMEHT — HamMIsAHAsg JAEMOHCTPALMsl TaKOTro
AIBJIEHUS1, KaK MHeplus, TO €CTb CBOHCTBA MpEeAMETOB COIPO-
THUBJIATbCA U3MEHEHUIO XapaKTepa X ABUXeHUs. 3aKOH HHep-
LUHMH [JIaCUT, YTO OOBEKT, HAXOASAIUHUIACS B MOKOE, COXPAHSIET
3TO COCTOSIHUE, €CJIM Ha HEro He NeHCTBYIOT HUKaKHe BHell-
HUE CHUJIBL.

B Hayane onbiTa MSTYHK U ToNbdha HAXOOUTCH B MOKOE;
611000 M KapTOHHas KaTylliKa He AaloT eMY YIacTh Ha 3eMJ1I0
NnoJ AeiCTBHEM CUJIbl TsiKecTU. Korna Thl oTnyckaelib pydyKy
METJIbI, OHA yAapsieT no OJI0ay, — 3TO U eCThb JeiCTBUE BHEL-
Heit cunbl. Tloa aeiicTBUeM 3Toi CHbl 6111000 HAYMHAET ABM-
ratbcsl. YacTb CUIBI MepenaeTcss KApTOHHOM KaTylIKe, KOTO-
past TOXe HauyWMHaeT JBUXKEHME.

B TO Xe BpeMsi BHEUIHHME CHJIbl HE BO3AEHCTBYIOT Ha CTa-
KaHYMK U MSIYMK, TO3TOMY OHM OCTalOTCs B nokoe. Kak Tonb-
KO 611000 M KapTOHHast KaTylliKa NepecTaloT NoanepXuBaTh
MSIYUK, OH MO NEHCTBUEM CHJIbI TSIXKECTH MAaJaeT B CTaKaH.
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OonbIT
5 Tak He GbiBaeT!

H3 smoeo onsima mot Y3Haewb, Kakaa cuna moxcem nobedums
epasumayuro.

Ofpamu enumanue: 3mom 3xcnepumenm mpebyem nomouil 63poc-
AbIX.

PexkBu3ur

MeTanuyeckas Bemanka
HanunbHUK

MoHerka

B3pocJiblit TOMOLIHHK

lMoaroTtoska

1. BbITAHM HHXHIOI TUIAHKY BEIIAIKM TaK, YTOObI OHa
cTana JJINHHOM M Y3KOii.

2. HazneHb BellanKy Ha najell Tak, 4ToObl KPIO4oK cBoOOI-
HO CBHMCQJI BHU3.

3. [MTonpocH B3pOCHOro NMOMOLIHMKA MOAMHIHUTb KPIOYOK
HaNnW1bHUKOM, YTOOBI €ro KOHel CTal MJIOCKUM. 3arHu
ero Tak, 4YTobbl IUIOCKAasi MOBEPXHOCTb Ha €ro KOHLE
OKasajlach napajuUle/ibHO IMOJy, KOTJa Belllajnka OyaeT BU-
CETb Ha TBOEM NajbLeE.

4. Pa3noxy Bce NpeaMeETH Ha CTOJIE.

HayuHaem HayyHoe BonwebcrBo!
1. Coo61uu 3puTeNAM, YTO y TeBS €CTh YydeCHas BElIaNKa,

KOTOpass HE MONYHUHACTCA 3aKOHY BCEMHWPDHOTIO TAroTe-
HHUA.
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2.

4.

HapeHb Bewianky Ha yka3aTeJbHbIil nanell.
[Tonoxu Ha niIoOCKHit KOHell Kployka
MOHETKY, KaK IO0Ka3aHO Ha PHUCYHKe
cnpasa.

HayHu packauyuBaTh BELIANKY, BHa-
yasne MeJJIEHHO BiepeA-Ha3aj, a 1no-
TOM pacKpyTH ee Ha Mnasnblie.
Y100bl OCTAHOBHUTb BpalllEHUE M
MpHU 3TOM He IaThb MOHETKE
ynacTtb, NMOCTENEHHO
3aMeUIsi ero, 3a-
Bepluasi Kax-

nblid 06opoT. \
[TocteneHHo \\
BEPHUCH K TpO- "
CTOMY pacKauMBa-
HUIO, Kayad Be-
LIaJIKy BCE MeUIeHHee
U MeJUIeHHee, NoKa OHa

HE OCTAHOBUTCS COBCEM.
Bo3bMHM ¢ KOHYUMKa KpIOYKa
MOHETKY U MOKAXH 3PUTENSIM,
4YTO OHA He MPUKIEEHa.

CoBertbl yyeHOMYy BOnwWebHUKY

DTOT TPIOK HENPOCT B UCNoNHeHHHU. [Tpexae yeM noxka3biBaTh
ero nybnuke, Tebe NpUAETCs Cepbe3HO NOTPEHUPOBATLCS.

Pesynbrar

MoHeTKa OCTaHeTCs Ha KOHLie KpIO4yKa, HECMOTpPS HA TO, YTO
BeLUaNKa 6yne'r nepeBOpayYuBaTLCA BBEPX HOMAMHU.
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O6bacHeHMne

Ecnu Ha Teno He NEHCTBYIOT HUKAKME BHEUIHUE CUbl, OHO
COXpaHSIET COCTOSIHME NMOKOS WJIK NPSIMOJIMHEHAHOIO ABUXE-
HUSl — TaK IJIACHUT 3aKOH UHepLUUHU. COrIaCHO 3TOMY 3aKOHY,
JIBUXEHHWE BELIAIKH BbI3bIBAET ABUXEHHE MOHETKH, JieXKalLei
Ha Hell. MoHeTKa CTPEMUTCS K NMPSAMOJIUHEHHOMY IBUXEHHUIO,
HO eii MellaeT BHEWHss cuna — Bewanka. OHa BbIHYXJaeT
MOHETY BpalllaTbCs BMecTe ¢ coboit. JI1060ii npeamer, aBura-
SiCb MO KPYTY, CTPEMHUTCS K MPSMOJIMHEHHOMY NBUXEHUIO, HO
orpefiejieHHasi CWla TSHET €ro K LIEHTPY OKPYXHOCTH. JTa
cuja HasblBaeTcsl ueHTpocTpeMuTelbHOi. Ilon ee meiicTBuem
MOHETKA JABUXETCS HEe MPSAMO, a no kpyry. Eciiu oTnycTuthb
BELLANKY, UEHTPOCTPEMHUTEJIbHASA CUJ1a UCYE3HET U MOHETKa,
OTOpPBAaBIUMCH OT BELIATKHU, MOJIETUT IO NPAMOIA.

Cuna TAXeCTH TaKXKe 33eCTBOBAHA B 3TOM IKCIIEPUMEH -
Te. OHa TAHET MOHETKY BHU3, HO LIEHTPOCTPEMHUTEJIbHAS CUNa,
BO3HUKAlIOLIas MpH BpalleHUH, MpeBoCcXoauT ee. [1o3aToMy Mo-
HETKa OCTaeTCsl Ha KOHYMKE KPIOYyKa.

OnbIT
@ BonbLWwOoi NPbHKOK

Ecau mut k020a-Hubyods suden MA4UK, KOMopbiil HA3LIEAIOM «NpPbl-
CYHOM», Mbl QOANCEH 3HAMb, KAK 8bICOKO OH MOXcem NoOnpoie-
Hymb. B 3mom onbime met Hayquuib 00biHbIL MEHHUCHBIE MAY
npslzames mak Jce 86ICOKO.

PekBu3ur

3auMTHBIE OYKHU
TeHHUCHDBIN MY
backeT6O0bHbBI MAY
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lMoprotoska

[Moka3biBaTh 3TOT IKCMEPUMEHT JIyYllle BCErO Ha YauUE, Ha
POBHOM TBEPAOM TPOTYape.

HauyuHaem HayuHoe Bonwebcrso!

1. Hagenb 3aumurtHbie 0ukd. [Tokaxu 3putensiM TeHHMC-
Hblit MSYUK ¥ CKaXH: «IDTO He MPOCTOM TEHHUCHBIIt MAY.
OH MOXET npbIraTh BbIlLE, YeM JIIOOOH «IIPbIFyH».

2, MMogHUMM MSAY HA YPOBEHB I0sICA U BBUIYCTH H3 PYKH.
OH NMOANPHITHET, KaK OObIYHBIA MsY.
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3. U3BuHuUCh nepen 3pUTEasIMH, YTO 3a0bL1 CKa3aTbh BOJI-
11ebHbIE CJIOBA, U MPOU3HECH, K NMpuMepy: «Hyno-Msuy,
CKayu BBICOKO!»

4. Bo3bMHu 6ackeTOOJNBHBIM MAY M OEPXH €ro Ha ypoOBHE
nosica, NMoJAepXuBasi ONHOK pPYKOit CHM3Y. TeHHHUCHBIH
Ms4Y NMOCTaBb Ha HETro CBEepXy W NMpuAepXHBai Opyroii
PYKOH.

5. OnHOBpeEMEHHO OTIYCTH 00a Ms4ya. Yto npousoitner?

HTO ENE WOJKAO CLESIATE

ﬂonpo6yﬁ NPOBECTU TAKOM X SKCNEPUMEHT C PA3HLIMU
mauamun. Hanpumep, 3aMeHM TEHHUCHBIR Ms-

UMK MAYOM AN ronbda UNKU WAPUKOM NS AKHT-
noura. Cmoxews Nu Tol OBUTLCA TAKOFO Xe
sddexrta?

Pesynsrar

Korzaa Tbl oTnycTyilnb OAHOBPEMEHHO 06a MAYa, TEHHUCHBI
MSAYMK MOATPBITHET rOpa3zo BhILlle, YeM TOrIa, KOrIa Thl 6po-
caj ero oiMH.

O6buvsacHeHMe

Koraa Tl poHsellb IBa Ms4ya OQHOBPEMEHHO, Ha HUX heii-
CTBYET cHna TaxecTu. backeTbobHBI MY ynapsieTcsi O 3eM-
JIIO MEPBLIM H yXe IBUXETCS BBEPX, KOTIa TEHHUCHBII MSIUMK
eule npoaosixaer nageHue. [1o3TroMy 1Ba Msiua TYT Xe CTAIKH-
patorcsi. Cua 6ackeTO0ONBHOrO MsAYa, ABHXYILErocst BBEPX,
NpPUIAET TCHHUCHOMY Msiuy GONBILMIA TOMYOK, YEM OH MOJy-
yus Gbl, NPOCTO YAAPUBILUKUCH O POBHYIO IIOBEPXHOCTD.

123




ONbIT Bo3ppaujatowancs

GaHKa

ITpu demoHcmpayuu 3mo20 MproKa 3pumensim ROKAXCeMca, 4mo
K mebe no meoeMy npuKa3aHuio 6036pawaemca Hcecmanas ban-
ka. Ha camom sice dene 6anka noduunsemes He meoum npuxasa-
HUSAM, a 3aKOHam npupoosi!

Obpamu enumanue: 3mom 3xcnepumenm mpeGyem nomouqu 83poc-
ABIX,

Pexsusur

Monotok
2 rBo3a

IMycTast yucras xecTsaHka n3-nod Kode ¢ NI1acCTHKOBOI KPblLU-
KoM

Pe3uHka, No IIMHE HEMHOTO TNMPEeBOCXOAALIAS pa3Mep Xec-
TAHKH

[po3payHbiit ckoTY

Heckonbko rupek (Tsxebix 60JATOB U raek)

Kycouek npoyHoit HUTKH ONKHO#M 7,5 cM

B3pocabiit noMOLHUK

lMopgrotoska

1. INonpocu B3pOCaOro ¢ NOMOLLUBIO MOJIOTKA U OIHOTO M3
rBo3eit nmpoaesarb OAMHAKOBLIC OTBEPCTHSl B AHE U B
KpblliKe OaHKH.

2. lpoaeHb Pe3UHKY HU3HYTPH B OTBEPCTHC B AHe GaHKH,
4yTOObl CHapYXH OkKa3anach HeGonblias neras. [IpocyHs
B 3Ty NETJI0 rBO3Jb M NPHUKPENH ero Ko AHy GaHKH
CKOTYEM.

3. [puBsAXHM THPbKH K PE3UHKE MOCEPENHHE C NMOMOLLbIO
HUTKH.
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4. CBobOoaHbI KOHEL pPEe3WHKH MNpoJeHb B OTBEPCTHE B
Kpblilike. Pe3aHka mOMXKHa HaTsaHyTbea. B a1y nemiio
MpPOCYHb BTOPOW TIBO3[b U MPHKPENU €ro CKOTYEM K
Kpbilike. [T10THO 3aKpo# KpbILIKY.

abo3gp,
NpUKACEHHH
CHApYXU

K darke

p€3MHKﬂ

HaynHaem Hay4yHoe Bonwebcrso!

1. Ckaxu 3puTeNiaM, YTO TBOSI PyKa MOXET AECTBOBATD,
KaK MarHur.

2, Cnerxa noaTosikH4 6aHKY no TBepAOi, rMaaKoit, poBHOM
MOBEPXHOCTH, YTOOBl OHAa nokatunack. Ilepen TeM kak
OHa OCTaHOBUTCS, IPOTAHHU PYKY U BONLLIEOHBIMY CNOBA-
MM NpUKaxu 6aHKe BEPHYTbCS.

PesynsTar

baHka HEMHOro OTKaTUTCS OT TeOs, a 3aTEM OCTAHOBUTCA M
MOKaTUTCs 06paTHoO.
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Ob6bsacHeHMe

B npupone cyuiecTByeT 1Ba OCHOBHbIX BU1a SHEPIUU: KHHETH-
YyecKas — JHEPrus NBUXYLIErocss O0beKTa; M MOTEHLHalb-
Hasi — HepreTHYeckui 3anac oobekra. [ToreHUManbHasA 3HED-
rusi o6siafiaeT CrocOGHOCTHIO MEPEXOAUTh B KMHETHUYECKYIO.
DHeprus He MOXET UCYE3HYTb COBCEM, OHA JIULLB MEPEXOAUT
U3 onHOM (HOpMBI B APYTyI0. DHeprus ynpyroi aedopmaunu —
¢opMa NoTeHUHANLHON 3HEPrMy, KOTOpass HaKariuBaeTcs B
00BbEKTE MPU €ro pacTsKeHHH WIM cXaTuu. B atom onnite
3Heprueit ynpyroi nedbopmMauuu obnagaer pacTaHyTas pe3uH-
Ka. baHka rnepeBoAMT 3Ty 3aMaceHHYIO SHEPTHIO B KHHETHYE-
CKYI0.

Ecau Tl NOATONKHEIb TaKYyIO «BOJLLIEOHYIO BO3Bpalllalo-
uiyiocsi 6aHKy», U3-3a ee IBUXEHHS Briepe] pe3uHKa 3aKpyuu-
BaeTCsA MU KUHETHYECKas SHEPrus TBOETO ToIuKa ByneT coxpa-
HATbCS B PEe3WHKE B BUIE IHEPruM ynpyroit aecopmaumi.
Koraa Bcsi KUHeTHYeCKas IHEPrusi HCCAKHET, 6aHKa nepecTa-
HeT KaTuTbeA. [1ocie 3Toro nepexpyruBLIasica pe3MHKa Hay-
HET PacCKpy4YMBaThCsl 0OPaTHO 3a CYET HAKOIUIEHHOM €10 3Hep-
ruu. DHeprug ynpyroit nedopmMaumnyu pe3suHKH CTaHeT CHOBa
nepexonuTbh B KHHETHYECKYIO, U OaHKa NMOKaTUTCA K TeGe.



Marvs
JIeKTpU4ecTBa
M MarHeTusma

«YAaapHbIe» UJTIO3UUN




NEKTPUUYECTBO — 3TO IHEPIrUA ABUXKEHMA HOCTEN ATO-
MQ, HO3bIBAEMbIX 3NEKTDOHAMMNU. BCﬂ Marepua CoCcTonT
13 QTOMOB, KOTOpPbLIE, B CBOKD O4epenb, COCTOAT U3 ewe 6onee
MENKWX YACTUL, KOTOPHIE HA3LIBAKOTCS NPOTOHAMM, HEATPO-
HOMM 1 INEKTPOHAMM. DNEKTPOHBI B ATOME ABMXYTCS NO opbu-
TOM, WX OKPYXHOCTAM, BOKPYr UEHTPONbHOW 4ACTU GTOMQ,
KOTOPQOSA HA3LIBAETCA SAPOM. DEeKTPOHB CNOCOBHL nepexo-
OMTb OT OQHOTO ATOMA K APYrOMY. DTH NePEMELLEHUA U NOPOX-
AQIOT 3NEKTPUHECTBO.

[suxeHrnem 3nekTPOHOB OBBLACHAETCA M TAKOe ABNeHue, KaK
marHeTuam. MarHetTnam — Hesnamman cuna, bnarogaps KoTo-

POi HekoTopble BEwWweCTBa MOTyT NPUTArMBATL MM OTTANKH-
BATb, APYrHe.

Tptokm, € kOTOPLIMM 3HAKOMKT TebA 3Ta rNaBQa, cNOCOBHL! Ha-
HECTW QEeHCTBUTENbHO CEPLE3HbIA «yaap»!

OnbIT
“ﬂ TaHuylOWME XN0NbA

Hexomopsie kpynot cnocobhb npouzeodums mHoeo wyma. Celivac
Mol Y3HAeWb: @ MOXCHO AU HAYHUMb PUCOBbIE XA0NbA elie U NPpbl-
2ams u maxyeaams.

PekBusur

BbyMaxHoe nosoteHue

1 yaiiHas sioxka (5 MJI) XpYCTSALUHMX PUCOBLIX XJIONbEB
Bo3ayuiHblit mwapuk
UlepcTsiHoit cBUTEp
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lMopnrorosxa

1. Paccrenu Ha cTone GyMaxHOe MOJIOTEHIIE.
2. BbiCbINb Ha MOJOTEHLIE XJIOMbA.

HauyuHaem HayyHoe Bonwebcreo!

1. O6paruch K 3pHTeasM Tak: «Bce Bbl, KOHEYHO, 3HaeTe,
KaK pPHMCOBBIEC XJIOMbA MOIYT Tpellarh, XPYCTETh M LIYyp-
LWaTh. A TENEPb 5 MOKAXY BaM, KaK OHH YMEIOT NpLITaTh
M TaHUEBAaTh».

2, Hany#t wapMkK M 3aBAXH €ro.

3. [NoTpu uapuk o IEPCTAHON CBHTED.

4. MMonHecH WAPHK K XJIOMbBAM H NMOCMOTPH, YTO NPOH30ii-
IeT.

PesynsTar

Xnonbs GynyT MOANPLIrMBATH U NPUTATMBATLCA K LAPHKY.

129



1O EHE MOJKAO CLESIATE

| IonpoGyﬁ B3ATb BMECTO PMWCOBLIX KAKue-
Hubyab gpyrve xnonbs. [lonyuutca nu 1o
X€ CaOMOE C OBCAHBIMM MK MLUEHUYHBIMUS

O6bacHeHHne

B aTOM 3KCnepyMeHTe TeOE MOMOraeT CTaTUYeCKoe 3JIeKTPH-
4YeCTBO. DJIEKTPUYECTBO Ha3bIBAIOT CTATUYECKUM, KOrIa TOK,
TO ecTh NnepeMelleHKe 3apsiaa, oTcyTcTByeT. OHO oGpa3syercs
3a CYeT TPEHHUsi OOBEKTOB, B JAHHOM Cllyyae LiapyMka M CBH-
Tepa. Bce npeaMeTsl COCTOSAAT U3 aTOMOB, @ B KAXKIOM aroMe
HAXOAMTCA NOPOBHY MPOTOHOB M 3JIEKTPOHOB. Y MPOTOHOB
3apsij MOJIOXHUTENbHBINA, @ Y JIEKTPOHOB — OTPULIATE/bHBIN.
Koraa atu 3apsins! paBHBI, MPeAIMET Ha3blBaIOT HEMTPAIbHbIM,
U1K He3apskeHHbIM. Ho ecTb 00beKThbI, — HampUMeEp BOJIOCH
MY LIePCTh, — KOTOPBIE OYEHB JIETKO TEPSIOT CBOU 3JIEKTPO-
Hbl. Ecau nmoTrepeTs apyK O LIEPCTSHYIO BElilb, YaCTb 3/EKT-
POHOB MepeieT OT LEPCTH Ha IIapUK, H OH NPUOOPETET OT-
pMUATEIbHbIH CTaTUYECKUA 3apsia.

Koraa Tel npubKxaellb OTPULATEIbHO 3apSLKEHHbIH 1ma-
PHK K XJIOMbSIM, 3JIEKTPOHBI B HUX HAUMHAIOT OTTAJIKUBATLCS
OT HEro W mepeMeuiaTbCsl Ha NMPOTHUBOIMOJIOXKHYIO CTOPOHY.
TakuM 0Gpa3oM, BepXHsIsl CTOPOHA XJIOMbEB, OOpalieHHas K
LIApUKY, CTAHOBUTCS 3apSDKEHHOM IMOJIOXUTENILHO, U LIapUK
MPUTATUBaET UX K cebe.

Ecnu nomoxnaTh NooJibllie, 3JIEKTPOHBI HAYHYT MeEpexo-
JIUTb C LIApHKa Ha xyionbs. [locTeneHHO WapyK CHOBA CTAHET
HENTpaIbHBIM U MEpPECTaAHET NPUTATUBATL xionbs. OHU yna-
IyT oOpaTHO Ha CTOJ.



OfnbIT
92 Bonwe6HbIA Komnac

Cywecmagyem MHO20 choco608, ¢ NOMOWbIO KOMOPbIX OKYCHUK
Modcem nepemeuwiams npedMemsl, He Kacasacs ux. Iloznaxomocs ¢
OOHUM U3 HUX.

PexkBusur

Kneit

KBagpaTHbIi Kycouek JepeBa pasMepoM 2,5x2,5 cM Wiiu aepe-

BSIHHBII1 KyOuK

lIBeitHas uraa

HoxHuusr

Kycouek nucueit 6ymaru

CrexnsiHHBIH (He IUIAaCTUKOBLII!) cTakaH AuaMeTpoM (WiMHa
JIUHUHM, NIPOBEJIEHHOM Yepe3 LUEHTP OKPYXXHOCTH, 0Opa3o-
BaHHOI1 BepXHeil KPOMKOI cTakaHa) He MeHee 5 CM

LepcTsiHoit cBUTEp

MNMoaroroska

1. KanHu HeMHoro xjes noce-
pelInHe KycouykKa Jepesa.

2. YCTaHOBH MTOJIKY Y-
KOM BHU3 B Karuio
KJiesl, TMoA MpSIMbIM
yoioM (NepneHauKy-
JISPHO) K MOBEPXHOC-
T aepeBswku. Ilo-
JIEPXH ee B TAKOM M0~
JIOXEHHUH, TMOoKa KIeh
HEe MNONCOXHET Ha-




1,25 m

CTOJIbKO, YTO MroJIKa CMOXET CTOSAThb caMa, a TNOTOM
OCTaBb JI0 MOJHOTO BbICBIXaHUSI.

3. Boipexu HOXHHLIAMU U3 OyMaru NpsiMoyrojibHMK O CTO-
poHaMu 1,25x3,75 cMm.

4. CnoxH nonyuyuBUIMACS NPIMOYTOMbHHUK IONOJaM BIOJb.
Pa3sepuu U cnoxu nonepek. CHOBa pa3BepHM Oymary.
Tawm, roe 1uHKMM cruba nepecekalooTcs, OyAET LIEHTP nps-
MOYIOJIbHHUKA.

nonepeuHei czud
3,75 m

- I -

v

UeHmp

NpogorbHeA czub

Ha4ynHaem HayyHoe Bonwebcrso!

1. Coo6uu 3puTtensim: «f Mory caenarb cieUMaibHbI A KOM-
rac, KOTopblii OyJeT yKa3blBaTh HE Ha CEBEP, a HA MEHS».

2. IlocTaBb Ha cron nepen coboi ACPEBSILKY C UTOJKOIA.

3. YcraHoBU OyMaXHBIN MPSIMOYTOJIbHUK Ha MIOJIKY, TakK,
YyTOOBl €€ OCTpUE MONAIO TOYHO B MECTO MepeceyeHus
JUHUH cruba. OObACHU 3pHUTENsIM: «ITO M eCTh MOM
KOMIac».
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4. Hakpoii Bce cOOpyXeHHe CTaKaHOM. 3pUTENSIM NOSICHHU:
«CtakaH 6yIeT 3aiuMLaTh MO KOMIAC OT MOEro AbiXa-
HHUS>.

5. MpousHecH BoJLEOHBIE CNOBa, NMpU3bIBaOLIMe GyMax-
HBIJi KOMIMAc MOBMHOBATbCA TBOMM KoMaHzaaM. [lorpu
IIEPCTAHOMN BelUbl0 CTEHKY CTaKaHa B MECTE, pacroso-
KEHHOM [ajibllieé BCEro OT KOHLIOB MPSIMOYrOJbHHUKA.
[MocMoTpH, YTO MOTYYUTCS.

CoBeTsl y4yeHOMY BOJLEBOHHUKY

ToT Xe caMblil TPIOK MOXHO BBIMTOJIHUTL HHBIM, Gosiee 30-
¢ekTHBIM cnocoboM. Bo3bMU MOHETKY M YCTaHOBM ee peb-
poM Ha Kycouke nnactunnHa. Cepxy Ha pe6po MOHETbI
aKKypaTHO YJOXM TOHKYI0 cruuky. Hakpoii coopyxeHue
CTaKaHOM WJIH CTEKIIAHHOM 6aHKoii. [ToTpu cTeHKY cTakaHa
LIEPCTBIO, KaK OMKMCAaHO Bbillie, U Habmoaai 3a pe3yabTaToM.

Pesynstar

ByMmaxHas «CTpeikas MoBepHETCH M yKaXeT B TOM HalpasJie-
HHH, IIe THl MOTEP O CTEHKY CTaKaHa WIepCThIO.

O6uvsacHeHMe

310T (POKYC TakXe OCHOBAH HAa AEHCTBUM CTaTHYECKOro
3nieKTpuyecTa. [Ipy TpeHMHU LIEPCTBLIO O CTEHKY CTakaHa
Ha Hee MEpPEXOAAT 3MEKTPOHBI € 1epcTH. B 3TOM MecTe Ha
CTEHKE CTaKaHa CKaMjWBaeTcs OTpULATeNbHblif 3apsaa. OH
OTTAJIKMBAET OTPHLIATENBHO 3apsXEHHbIE YaCTHLbLI, Haxo-
nsawuecs B 6ymare. Yacts 6ymaru, Gnuxaiiias K CTexiy,
CTAHOBUTCH 3apAXEHHOM! NOJIOXHUTENbHO. TTONOXUTENbHO
3apsXxeHHas Gymara npUTArMBaeTCs OTPULIATENBHO 3aps-
XeHHOM CTEHKO cCTaKkaHa U NOBOPaYMBAETCS K TOMY MECTY,
rae Thl MOTEP CTaKaH.
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OnbIT
@ CopTupoeBka

Kax met dymaews, yoacmes au mebe pazdeaums nepemeusantole
nepey u coav? Ecau oceouws 3mom sxcnepumenm, mo mo4Ho
cnpasuuwbes ¢ 3moii mpyoHoii 3adayeii!

Peksusur

ByMaxHoe nojioTeHue

1 yaiiHas soxka (5 mi) conu

1 yaiiHag oxxa (5 MJI) MOJIOTOTO nepLa
Jloxka

Bo3aylHbIi IIapHK

IllepcTsiHoit cBUTED

MomomHuk

lMoparoroska

1. Paccrenu Ha crone GymMaxHoe MOJIOTCHLIE.
2. Haceinb Ha HEro coJjib M nepell.

HaynHaem HayyHoe Bonwebcreo!

1. Ipennoxu KOMy-HUOYIb U3 3pUTEJICH CTaTh TBOUM aCCHU-
CTEHTOM.

2. TinaTeJbHO NepeMelliait 1oXKo# conb U nepel. Ipemno-
KM NMOMOILIHUKY TOMbITATbCS OTAENUTDH CONb OT Mepua.

3. Korza TBoi MOMOILHKK OTYaETCsl UX Pa3feaUTh, MPELIO-
XU €My Terepb MOCUIETh U MOCMOTPETh.

4. Hanyii iapuK, 3aBsKU M MOTPU MM O LUEPCTSIHOi CBUTEP.

5. IMoaHecu mapuk MmoGaMXKe K CMecH coiu M Mnepua. Yro
Tbl YBUANUIB?
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Pesynbrar

IMepeu npuaKMHET K WAPHKY, @ COJIb OCTAHETCA Ha CTOJIE.

o ELLE MOJKRO CHIETINT S

Honyw‘rca NK CAeNAaTb TO Xe CaMOe C Apyru-
Mu cmecsmne Moxews nonpobosats, Ha-
NpUMeEp, CMELLATbL COXAP C KOPULEH U NONLITATb-
CS PA3AEnUTb 3Ty CMECh.

ObmbscHeHMe
3TO €LIE€ OAUH NPpUMEDP neﬁc*rmm CTaTUYECKOTIO 3JICKTPUYC-
CTBa. Kor,ua Tbl TPE1Ub LLIAPpUK lUCpCTﬂHOﬁ TKaHblO, OH NPpH-

oOpeTtaeT oTpuLaTeNbHblit 3apsan. Eciy nogHecTH wapuk K
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CMECH Nnepla C CoJbIo, Nepel HaYHeT IPUTATUBATLCSA K HEMY.
DTO NPOUCXOIUT MOTOMY, YTO 3JIEKTPOHBI B MEPEYHBIX Mbl-
JIMHKAaX CTPEMSATCA MEePEMECTUTBLCA KaK MOXHO Janblie OT
wapuka. CnenosaTenbHO, YaCTh NEPYMHOK, Oauxaiiiuaa K
L1apUKY, NPUOGPETAET MONOXUTENbHbIN 3apal U NPUTATH-
BaeTCA OTPULATENbHBIM 3apsanoM luapuka. INepeu npuau-
NaeT K LIAPHKY.

CoJb He NPUTArUBaeTCA K LIApUKY, TaK KaK B 3TOM Be-
LLIECTBE 3JIEKTPOHBI NepeMelatnTcs naoxo. Koraa tol noa-
HOCHLLIb K COJIM 3apsiXEHHBbIN LIApUK, €€ 3JIEKTPOHLI BCE
pPaBHO OCTalOTCA Ha CBOMX MecTax. CoJib CO CTOPOHHI LIapH-
Ka He NpHoGpeTaeT 3apsila — OCTAeTCA He3apsAXEeHHON UK
HedTpanbHOM. [103TOMY COb He MPUUMAET K OTpULIATE N b-
HO 3apSiXXeHHOMY LLIApHKY.

OnbIT
«_{}. Nibkasa Boga

B npedvidywgux onsimax mot ¢ NOMOWbI0 CMaMU4eCK020 IneKm-
pu4ecmea yHun X10nsa maryegams u omaoensn nepey om coau. H3
3Mo20 onbima mol y3Haeuls, KAK Cmamu4eckoe 31eKmpu4ecmeo
delicmgyem Ha 06bIKHOGEHHYIO 800Y.

Pexsusur
BononpoBoaHblit KpaH ¥ paKOBUHA

Bo3nywHblii lWapuk
IlepcTsiHoit cBUTED

lMoproroska

Jis npoBeneHust onbiTa BoIOEPU MECTO, rae y Tebs Oyner no-
CTyn K BoaonpoBony. KyxHsi npekpacHO MOAOMHIET.
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HayuHaem Hay4yHoe Bonwebcreo!

1. O6bsaBu 3putenam: «Ceityac Bbl YBUAUTE, KaK MOE BOJI-
me6CTBO OyIeT YIpaBasTh BOJOH».

2. OTKpo#t KpaH, 4YTOObI Bola TeKJIa TOHKOM CTpYiiKoit.

3. Ckaxu BoJinieOHbIE C/IOBA, NMPU3bIBasg CTPYIO BOAbl ABH-
ratbcsl. Huuero He U3MEHUTCS; TOTAA U3BUHHUCH M 00BSAC-
HU 3PHUTENAM, YTO TeOe MPUIETCS BOCIMONb30BATLCA MO~
MOLIBIO CBOETO BOJIILIEGHOTO IapHKa H BOMILIEOHOrO CBH-
Tepa.

4. Hanyit lwapuk ¥ 3aBsixu ero. [ToTpu LIapHKOM O CBHTED.

5. CHoBa npousHecu BoJLIEGHBIE CJIOBA, a 3aTeM MOIHECH
LIAPHUK K CTpyike Boabl. UTo OyneT npoucXoanuTh?

Pesynstar

Cprﬂ BOIbI OTKJIOHUTCA B CTOPDOHY 1LlapHKa.

O6mbscHeHMe

DJIeKTPOHBI CO CBUTEPA MPU TPEHUU NEPEXOASAT Ha IIAPHK H
NpPUAAIOT EMY OTPULATEIbHBIN 3apsl. DTOT 3apsii OTTANIKM-
BaeT OT cebsl 37eKTPOHbI, HaXOAALIHECA B BOLE, U OHH Te-

137



peMeLIaloTCa B TY YacTbh CTPYH, KOTOpas Jajibllie BCEro OT
wapuka. biavxe K wapuky B CTpye BoAbl BO3HUKAET NoJjio-
JKMTENIbHbINA 3apsid, ¥ OTPULATEILHO 3apSXEHHbIH 1IapuK
TSIHET ee K cele.

YT0G6B! NNepeMeLieHHe CTPYH ObLIO BUIMMBIM, OHA JOJIKHA

ObITb HeGoNbILOK. CTaTMYECKOE ITEKTPUYECTBO, CKAIIUBAIO-
Leecsi Ha 1aprkKe, OTHOCUTENBHO Majlo, U eMy He IOJ CUIy
rnepeMecTUTh GONbLIOE KOJMYECTBO BOIHI.
Ecnu cTpyitka BOAbI KOCHETCS 11apukKa, OH TOTepsieT CBOiA
3apsn. JIMLIHYE 3/IEKTPOHBI NepeiayT B BOAY; KaK IapHK, TaK
U BOJA CTAHYT JIEKTPUUECKU HEUTPATIbHBIMU, IO3TOMY CTDYii-
Ka CHOBa INOTEYET POBHO.

OnbIT
5 Hukakux sepesok!

Hayuuco noosewusameo 6 6030yxe maznumeol — u HUKAKUX 6epe-
eouex!

PekBu3ur

2 KOJblLIeBbIX MarHuTa (MpoAaloTCsl B Mara3uHax y4eOHbIX Mo-
coOuif 1 060pyIoBaHUs) C BEIMUMHOMN OTBEPCTHUS YyTh 6O/Tb-
uIe, YeM JUaMeTp KapaHaaila

Mapkep

Kapangaiu

lMoproroska

1. Pa3noxu Bce HEOGXOAMMOE Ha CTOJIE.

2. [MonpoO6yit no-pa3HoOMy NPUKIIALbIBATh MAarHUThI APYT K
JpYTy IUIOCKUMM CTOPOHAMU, 1TOKA He Halellb MOJIoXe-
HMe, B KOTOPOM OHM OYIYyT OTTalKMBaThcA. [ToMeTh 3TH
CTOPOHbI MApKEpOM.
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HayuHaem Hay4yHoe BonwebcTeo!

1. O6bsaBu 3putenaM: «Ceifuac Bbl YBHAUTE, KaK C TMO-
MOILIbI0 MAarMYECKUX CHII 51 MMOABEILY B BO31YyXe METALIU-
YEeCKHUIl MpeaMeT».

2. Bo3bMM KapaHaall U JepXY ero BepTHKanbHo. HaneHb
Ha KapaHAall OJUH MarHurT.

3. Hanennr Ha kapanpaur apyroit MarHutT. Cieam 3a Tew,
4T0ObI MArHUTHI ObUTH 0OpaLUEHBI APYT K APYrY NOMEYEH-
HBIMHM (OTTAIKMBAIOIIMMHUCA ) cTopoHaMU. [TocMoTpH, uTO
MpOU30MIeT.

CoBeTbl yyeHOoMy BOJILIEBHUKY

IMonpobyii B3s1Th He 1Ba, a 6OJIbLIE MATHUTOB, PACTIONIOXHUB X
B TaKOM MOPSIKeE, YTOOBI KaXIbIit CEAYIOIINI OTTAIKUBAICS
OT MpeabIayIero. ATo NMPOU3BEIET Ha 3puTesieit ewe 6onee
CWJIBHOE Bri€YaTJICHHE.
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Pesynbrar

Bropoit MarHuT GyneT OTTaJIKMBAaTLCA OT NEPBOrO M BMCETH
B BO31yX€.

O6bsacHeHMe

Kaxunplit Maruur OKPYXCH MarHHTHBIM IIOJICM. 3TO HEBUAMMOE
CWIOBOE MoJjie. Y MarHura ecTb CEBEPHBII U I0XHBIX MoNtoca.
JlBa Maruurta NPHUTATNBAIOTCA pa3HBIMH NMOaIOCaMH, HO OTTAJI-
KHWBAIOTCs1 O0OHHAKOBbIMH.

310 00BsACHAETCA 0COOLIMM CBOMCTBAMM MarHMTa MO CPaB-
HEHHUIO C APYTMMHU TBEPAbIMHU TeslaMH. Bce BeliecTBa cocToaT
K3 aTOMOB, B KOTOPBIX BOKPYT siipa (LeHTpa aToMa) o opbu-
TaM BpallaloTcs 3eKTpoHbl. Kaxnblil 3/1eKTpoH, Bpallasch
Mo cBoeit opbuTe, co3naeT BOKPYr ce0s1 KPOXOTHOE MAarHMUT-
HOE 1noJie, KOTOpPOe Ha3biBalOT CIIHHOBBIM. ATOMbI B MarHure,
B OT/IMYHE OT IPYIMX TBEPABbIX TeJ, BHICTPOEHBbI POBHbIMH
pAdaMH H OpUEHTHPOBAaHbI 0IMHAaK0BO. Ecinu Obl Mbl MOru
HX BHAETb, BO3MOXHO, OHH HAMOMHWIH Obl HaM ThICAYH KPY-
TALUMXCA 1O CTONy BONMUKOB. MMeHHO Takasi opraHu3aLius
aTOMOB M BpAILAIOLLIMXCSA BOKPYr HHUX 3JIEKTPOHOB NMpHAAET
Teny cBOCTBa MarHuTa. B Tenax, He oGnanaloUIUX MAarHUT-
HbIMHM CBOMCTBaMM, aTOMbI PaCNoOJIOXEHBI ClTy4yaitHbIM 0Opa-
30M, U MX OTAEJIbHblE MArHUTHbIE MOJIS B3aUMHO HEHTpaIH-
3yIOT ApYT Apyra.



onbIT
@ HeBecomasna uronka

A 6 3mom onsime mol CMOXCEWb 3aCMasUMb AeMamsd US0NKU.

PekBusur

2 HUTKH WMHo# o 30 cM Kaxaas

2 WwBEHHbIE UTOJIKH

Ipo3pauHblit ckoTY

Yucras cyxast CTeKIsiHHasg 6aHKa C KpBILIKO, eMKOCTbIO

1 antp

JInHeiika
ManeHbKHif TUIOCKUt MarHUT

Moaroroska

l.

2,
3.

4.

5.

6.

7.

BreHb HUTKY B OOHY M3 MIOJOK M CJIOXHM ABa KOHLA
HUTKHA BMeECTe, YTOObI Mrojika OKa3ajlach NnocepeauHe.
CBsiXXM 1Ba KOHLIA HUTKH B Y3€JIOK.

IMpukineit cBsa3aHHbIEe KOHLBLI CKOTYEM KO AHY OaHKM.
HyxHo noao6pars Takylo 6aHKY, YTOObI MPU BLITAHYTOIL
HUTKE KOHYUK UTOJKH He 1ocTaBajl o Kpasi 6aHKH npH-
MEpHO 2,5 cM.

[Mponenait npeaplaylike TPHU 1l1ara CoO BTOPOii UTOJIKCH U
HUTKOM.

Cuoenait M3 Kycoyka CKOTYa IETJIO KJIEHKOil CTOpOHOIA
Hapyxy. [Ipukneit ee K KpbILIKE C BHYyTPEHHEH CTOPOHHBI.
INMpuxiieit K 9TOMY CBEpHYTOMY CKOTYY TUIOCKMit MAarHUT
Y TIOJIOXHU KPBILIKY Ha CTOJ.

IlepeBepHH GaHKy KBepxy OHOM. 3aKpoil M 3aBMHTH
KpbIWKY. MarHuT AojXeH NMPUTArUBATh UIOJIKM.
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9.

/=§< cKom4
=%

IMepeBepHU GaHKY KpblLUKOM BBepX. Uronku Bce paBHO
MOJIKHBI TPUTATrUBATbCA K MarHuTy. Ecny MarHur Heno-
CTATOYHO CWIbHBIA, YAJIMHU HUTKU HACTONBKO, YTOOBI
MarHMTHOE MOJI€ CMOTIJIO YAEPXaTb HIOJIKA B BEPTHKAIb-
HOM TOJIOXEHMHU.

OTBMHTH KPbILIKY Y IOJIOXH €€ Ha CTOJI psiioM ¢ BaHKOIA.

= -

‘ —f— HUMKA

—R— U20AKA

MazHum

HauyuHaem Hay4yHoe Bonwebcrso!

3'

4.

O6bsiBu 3puTensam: «Ceifyac s IpUKaxy UrojakaM nom-
HATbCA KBEPXY M OTOPBAaTbCs OT AHA OaHKHU. Sl npuBs3an
K HUM HMTOYKHM ClEeUHaJbHO, YTOObI OHU HE YNETENIHU
COBCEM, KOTJa 1 MPOU3HECY BOJLIEOHBIE CIOBA».
IoBoau pykoii Hax 6aHKOI ¥ CKOMaHIyid UTONKaM MOoa-
HsTbcsl. OHU HE TPOHYTCS C MecCTa.

O6bsicuu 3putensaM: «HasepHoe, 3TO aBcTpainiickue
uronaku. Ytobbl oHM paboTany Kak Haao, HyXHO mnepe-
BEPHYTb MX BBEPX HOFaMM».

IMepeBepHu 6aHKY IHOM BBepX. 3aKpyTH KpbiluKy. CHOBa
MPOU3HECH BOJILIEOHbIE CIOBA U CKOMAHIYi HroJiKaM
noaHATbess. OHYU OyayT cBUCATh BHU3.
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5. O6bsacHu 3puTenam: «ronku ciayuiaioTcs MeHs, NoToMy
YTO B ABCTPAINHU OHU ObUIH Obl KaK pa3 HYyXXHOM CTopo-
HOM BBEpX».

6. 3puTenu NOAYMAIOT, YTO MTOJKH CBUCAIOT BHH3 NMPOCTO
M3-32 CWIBbI TSIKECTH, HO B 3TOT MOMEHT Thl JOJIKEH
nepeBepHyTh 6aHKY 0OpaTHO KpbILIKOM BBepX. Uroiaku
OCTaHYTCS B TOM Xe€ IMOJIOXEHUH,

CoBeTbl y4eHOMy BonwebHUKY

MOXHO BBINOJHUTH 3TOT TPIOK M MO-ApyroMy. C nomouupio
METIIU U3 KIIEH KO JIEHTBI MPUKPENHU MarHuUT K JagoHu. OH He
JOJIXeH ObITh BUIEH 3putensiM. HUTKy ¢ uronkoit npukneit K
crony. Toit Xe pyKoii, K KOTOpoii y Te6Gs MpUKIIEEH MarHur,
BO3bMM MIOJIKY M TMOAHUMU €€, MTOKA HUTKA HE HATAHETCS.
MenneHHo pa3’oXMM MajibUbl TaK, YTOObI MIOJIKA MPUTSAHY-
Jlach K MarHUTY Y He ynasna Ha ctoil. BceMm nokaxeTcs, uTo oHa
MapuT B BO3IYyXe.

Pesynbrar

HUronku HaTSHYT HUTKM U OYyOyT CIOBHO MapUThb BHYTDH
0aHkH.

O6bsacHeHMe

B ocHoBe 3TOoro ¢okyca JeXuT aBieHre MarHeTusMa. Mar-
HUT, NPUKPEIUIEHHBI K KpbIlIKe GaHKH, PUTATUBAET Me-
TaJul, U3 KOTOPOro CAENaHbLl UIroJKH. TONBKO TpH MeTajna
MIPUTATUBAIOTCSI MArHUTOM: XeJe30, KoGaibT U HUKeNb. Mros-
KM CHEJIaHbl B OCHOBHOM M3 XeJe3a.
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MarHuT, KOTOpblif Thl UCITIO/Ib3YELUb B 3TOM OMNLITE, — NO-
CTOSIHHBII MarHHT, YTO O3HAYAET, YTO OH MOCTOSHHO COXpa-
HAET CBOM MarHuTHbIe CBoCTBA. OMHAKO OOLIYHBIH XKee3-
Hbl{ NpeaMeT, HalpuMep, LIBeitHasa Urja, ToXe MOXeT Bpe-
MEHHO npuobpecTy MarHUTHBIE CBOMCTBA, €Ciiy OyleT Haxo-
IUTBHCS PANOM C MOCTOSIHHBIM MarHUTOM.



Cnosapuk

AzncopOHpoBaTh — BNUTATh.

AtmocdepHoe naBienne — Cua, 06pa3yiolasnca 3a CYeT IBU-
KEHHUS MOJIEKYJT BO31yXa.

AToMBI — Menbuaitlide YacTHLbI, U3 KOTOPbIX COCTOAT BCE
BE€ILECTBA.

BepHy/UIH NPHHUMA — 3aKOH MPHUPOALI, COrNACHO KOTOPOMY
NpH ABUXEHUH JIIO6Oro TEKyyero BelllecTBa, HampH-
Mep BO3MlyXa, ero JaB/eHHE YMEHBILIAETCS NPH YBEIH-
YEHHH CKOPOCTH IBHKECHMUS.

BoasHoit nap — razoobpa3Has ¢opMa BOIbI.

I‘Hrpocxonmnocn — CrocoOHOCTD JIETKO BITMTLIBATD U YAEP-
JXHBATb BOOY.

I'mnote3a — HayyHO OGOCHOBAHHOE MPEANONOXEHHE O pe-
3yAbTaTax 3KCNEPUMEHTa.

TI'omorenu3anus — 06paboTKa MoJIOKa, IPH KOTOPOIt XXHp paB-
HOMEPHO pacripeesisieTcsl Mo BceMY o0beMy XHUIKO-
CTHY B BHJE B3BECH U3 OYEHb MEJIKUX YaCTHYEK.

I'paBuTanus (CHJIA TSKECTH) — CWIA NMPHTAXEHHSA MEXIy
NByMs oGBbEKTaMH, 3aBUCsLLIAasA OT UX Macc.

JaBneHue BoAbI — CHNIA, AeiCTBYIOLIASA HA eAMHULLY IUIOLIA~-
M, KOTOopasi co3naeTcs 6aroaaps ABUXEHHIO MoJie-
KYJ/1 BOJBI.

3aKoH HHepUHH — OOBEKT, HAXOASIIMIICS B TOKOE, OCTAETCA
B NMOKOE, a ABMXYLIMICA OOBEKT NPOAOIXKAET NBHU-
raTbCsl, €CJIM Ha HETO HE BO3EHCTBYIOT BHELLHHE CHJIBI.
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I/IHepllHﬂ — CKJIOHHOCTb NpE€AMETOB COITPOTUBJIATLCA NONbIT-
KaM U3MEHHUTb UX OIBHUXCHUE.

Hcnapenue — npeBpallleHUe XUIKOCTH B ras.
Kunernyeckas 3Heprusi — 3HEPrusi ABMXKylerocsi o0beKTa.

Kuciora — xuMuyeckoe BELLECTBO, KOTOPOE pearupyet
C OCHOBaHUSAMU (llleJI0YaMH) C MOJyYeHUEM CONU H
BOIbI.

KoJuioun — cMech MEJIKMX YaCTUL OXHOIO BELIECTBA, paBHO-
MEPHO pacnp€acji€HHbIX B IPYIrOM.

Konsekuus — npouecc, pyu KOTOPOM TEIUIO NepesaeTcst no
TEKy4YMM BeleCTBaM (XKUIAKOCTSIM U ra3aM) B BUAE MO~
TOKOB.

Konnencanus — npespallleHHe ra3a B XUAKOCTb.

MarseTusm — HeBUIMMAs CUJIA, 6naronapa KOTOpOIi1 HEKO-
TOPbIC BEIECTBA MPUTATUBAIOT I OTTAJIKUBAIOT APY-
M€ BELIECTBA.

MarsuTHOe noJie — HEBUAMMOE CUJIOBOE MOJIE.

Marepuss — Bce, yTo 06GNaJaeT Maccoil ¥ 3aHUMaeT Mpo-
CTPaHCTBO.

Monekyaa — rpyna aToMoB, CBA3aHHBIX MeXAy CO0OiA.

Hayynblit MeTO1 — METOA HAay4yHOTO KCCleNOBaHUs, KOTO-
pblii HAYMHAETCA C TUIOTE3b, 3aTEM CJIEAYIOT IKCIe-
PMMEHT, aHAJIU3 PE3Y/IbTATOB U BbIBOIBI.

HeiiTpanu3oBaTh — CMELIATh 111€JI0Yb C KUCIOTOM TaK, YTOOb!
OHM B3aMMHO JMIUMIW ApPYr Apyra XapakKT€pHbIX
CBOWCTB.

Heﬁ'rpaﬂuloe BeIEeCTBO — HMU KHUCJIOTA, HU LICI0Ub.

Heiitpon — cocTaBHas 4acTb aTOMa, KOTOpas HaXxOAMTCH B
ero sanpe. He umeer anexrpuyeckoro 3apsiaa.
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Huipsuisiuk Jlekapta — npucnocobsieHye, Ha3BaHHOE B YECTh
Pene Jekaprta, ¢ppaHuy3sckoro mateMatuka XVI Beka.
B HameM onbiTe TAKMM HbIPAJBLUIMKOM CIIYXUT MU~
NeTKa, ABUTAIoLIascsl BBEpX-BHHU3 B OyThLIKe G1arona-
ps U3MEHEHMIO IaBJIEHUS.

O06beM — MPOCTPaHCTBO, KOTOPOE 3aHUMAaeT BELLECTBO.
OcHosanue — cM. Illenoys.
OTpaxeHue — OTCKaKHBaHHWeE JIydya CBETa OT TIOBEPXHOCTH.

OTTAJKMBAHHE — CTPEMJIEHHME MPEIMETOB ABUraThCA MPOYb
ApYT OT Ipyra.

ITap — ¢popma ropsiueit Boabl, 00pa3yoiiiasicsi Ipy KUIIEHNH.

ILaoTHoCTh — (DM3UUYECKOE CBOMCTBO BELIECTB, OOBSCHAIO-
liee, noyeMmy ABa BeLIECTBA MOTYT 3aHMMaTh OJMHa-
KOBBIi1 00bEM, HO UMETh Pa3HYIO Maccy.

HOBCPXHOCTHOE HATKECHHE — CHUJ1A TPUTAXCHUS MEXITY MO-
JICKYJIaMH BOAbl, KOTOpasi CO30Aa€T «TOHKYIO IMJIEHKY»
Ha €€ NMOBEPXHOCTH.

IToanumep — AIMHHASA LIETOYKA MOJIEKYJT, COETMHEHHBIX MEX-
Iy co60it XMMUYECKHUMH CBSI3SIMH.

ToaH3THIEH — MIACTUK, COCTOSILLMIA U3 COEUHEHHBIX BMe-
CTE€ MOJICKYJI 3TWICHA. M3 Hero aenaloT 1njiacTUKOBbIE
MaKEThI.

ITonspnas MoaeKkya — yacTuua (MoJIeKyJsia), y KOTOpOii O1uH
KOHEL 3apsiXeH MOJIOXUTENbHO, a IPYToif — OTpULIa-
TEJAbHO.

ITocTosiHHbIi MATHHT — MArHUT, KOTOPLII NMOCTOSIHHO 00J1a-
JIaeT CBOMMHY MarHMTHBIMU CBOMCTBAMH.

IMoTeHunanbHAA SHEPIHA — DHEPIUsl, XpaHsILIAsICA B 3anace.
IIpursoxenne — nMpuYMHa, BLIHYXIAIOUASA MpPeIMETHI MpH-

61MxaTbCcsl APYT K APYTY.
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IIpoToH — cocTaBHas YacTh aTOMa, KOTOpask HAXONMUTCS B €TO
snpe. MMeeT nonoXuTenbHbIi 3aps.

PacTtBop — 0aHO BelllecTBO, MONMHOCTbIO pa3MELIaHHOE B ApY-
roM Tak, YTO ero YacTHULl HE BUAHO.

Pacrsokenne — pPacTAruBaHmne€ B MpPOTHUBOIOJIOXHbIE CTOPO-
HBI.

Pedpakuns — n3MeHeHHe HaNpaB/leHUS Jiy4a CBETA MPH Iie-
pexole U3 OHOro Npo3payHoro BEILECTBA B Apyroe.

Cxartue — cOIMXEHHUE OOHOTO C JPYrUM.

Cuna — TO, YTO MOXET U3MEHUTb (POPMY WIM IBHXKEHHE
npeaMeTa.

Cuna tsoxectd — CM. I'pasurauus.

CumMeTpuyHBIH — aGCOMIOTHO OMHAKOBBIM N0 06EUM CTOPO-
HaM OT CEpeIUHbI.

Cma3ka — BelecTBO, 06pas3ylolliee TOHKYIO TUIEHKY, YMEHb-
LIAIOLUYIO TPEHHE.

CnunoBOe nosie — KPOXOTHOE MarHUTHOE MoJjie, KOTOpOe CO-
31aeT 3J1eKTPOH, Bpawasch BOKPYT AApa aToMa.

CraTHuecKoe JJIEKTPHYECTBO — JIEKTPUYECTBO 6€3 ToKa (fne-
peMeLIeHUs 3NeKTPHYECKOTo 3apaaa).

TeKyuee BelecTBO — BELLECTBO, KOTOPOE JIErKO MepeMellia-
ercst (Te4eT) U MeHsAeT dopMy.

TpeHue — cuna, KoTopas NPenATCTBYET ABMXKEHUIO U 3aMell-
JisieT nepeMelleHHe NpeaIMeTOB, KOTOphIE ConpUKaca-
I0TCA IPYT C IPYTOM.

Ynpyroii nedopmaumu, sHeprua — ¢dopMa NMOTEHLHUATBLHOI
SHEPruM, HaKarulMBaeMasi MaTepUaioM NMpU U3MeHe-
HHUU ero GopMbi.
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XHMugecKas peakuus — U3MeHeHHe MaTepUM, NPU KOTOPOM
BELLECTBA PACMaNaloTCad Ha COCTABHbIE YACTH U MOJY-
yaeTcsl OAHO WK GoJiee HOBBIX BELIECTB.

XHMHYecKoe BelecTBO, XHMHKAT — JII000€E BEILECTBO, KOTO-
pOE MOXET U3MEHSITbCS, COENUHSSACL C IPYTUMH Be-
LLECTBAMM.

XuMHA — HayKa O BellleCTBax.

XuMHYeCKHI HHAMKATOP — BELLIECTBO, KOTOPOE H3MEHSAET LIBET
MpH CMELIMBAHHHU C KMCIOTAMH WM LIIEJIOYaAMM.

LleuTp Macc — TOUYKa, B KOTOPO#A KaK Gbl «KOHLEHTPUPYETCS»
CHNa TAXECTH, JeiCTBYIOLAsA Ha MpEenMET.

ueHTpOCTpeMHTeJIBHaﬁ cwia — jobas cuna, Kotopasi TAHET
NpeaAMET MO HanNpaBJ€HUIO K LICHTPY Kpyra.

Ilen04b — XMMHYECKOE BELLIECTBO, KOTOPOE PEarupyeT ¢ KHC-
JIOTAMHU C MOSYYEHHEM COJIH U BOJbI.

DnexTpHuecTBo — popMa IHEPrHH, BO3HMKAOLLasg 6arona-
pPA IBUXEHMIO YaCTEH aTOMa, KOTOpPbl€ Ha3bIBaIOTCS
3/IEKTPOHAMH.

DneMeHT — BE€LLIECTBO, KOTOPOC HEBO3MOXHO Aajie€ pacuie-
NMHUTb HAa COCTABHbLIC YaCTH XUMHYECCKHUM MYTEM.

DJIeKTPOHB — COCTaBHbIE YaCTH aTOMa, KOTOpble ABUXYTCA
no opOMTaM, WIM OKPYXHOCTAM, BOKDYT €ro LeHTpa.
HMeloT oTpuuaTeIbHbIH 3apsid.

Slapo — ueHTpaIbHAs 4aCTh aTOMa, COCTOSLAS U3 MPOTOHOB
M HEHATPOHOB.






AndaBuTHbIN YKa3aTens

Ancopbuus, 25
Axpwiar HaTpus, 24, 25
Anka-3ensTuep, 33—34
ATtMocdepHoe naBleHue,
48, 50, 59=79
1 Boaa, 60—65, 67—68
NPUJIETTUTh TIPEAMEThI
ApYT K 1pyry, 66—67
npuHuun bepHyiu,
73-71
pa3naBuTh 6aHKy, 69—71
Atombi, 6, 100, 101, 109

BesonacHocts, 4
Bymara, 44—46, 104—106
BbymaxHbiit MoTOp, 77—=79

Bona, 35-57
U aTMocdepHoe aaBJe-
HueE,
61-65, 67-68
BOpOHKa, 67—68
ucyesalouas, 22—25
Monekysbl, 38, 40, 42, 44
ruiaBamwolee situo, 6—8
NOBEPXHOCTHOE HaTH-
XeHue, 44, 46, 48, 50,
65

CKBO3b TKaHb, 46—48

U CTaTHYECKOE 3JIEKT-

pudectso, 106—107

yCTpaHeHHEe MPOTEUKH,

16—17

addexT cMepua, 51-53
Bonsanoit map, 36
Bo3ayluHble LIapyuKy

H aTMocdepHoe aaBiie-

Hue, 66—67

MPOTKHYTb, HE JIOMHYB,

18—-20

U CTaTHYECKOE 3JIEKT-

puuectso, 100—-102,

104—107
Bonuie6Hslit cTon, 2
BonmiebHas nanouka, 3
Bopouka, 67—68

Taswl, 6, 15
TurpockonuyHble Belue-
cTBa, 25
Iunoresa, 3—4
ToMoreHu3npoBaHHOE
MOJIOKO, 26
IpaBuTauus
Y Boa, 48, 53
u nosiap, $2—84

151



HaxoXIeHHe cepeauHbl
nainku, 84—86

Y Mpbiralouue Mauu, 95
CHJ1a, KOTopasi MOXeT
npeoxoets, 91-93

U GOKYC C AHLIOM,
87-88

KuHeTnueckas aHeprus,
53,97

Kucnora, 32, 34

KobGansrT, 111

Komnouasr, 15—16

Konsekuus, 79

Konnencauus, 36

KocTioM Bone6HMKa, 3
IlaBneHue Bonbl, 42 Kpaxman, 14—16, 28—30
IBuxenue, 91, 93

Nytb, 74—71

Jlen, 36—40
JInMoHHBI# cok, 91, 93
XKeBaTenbHble TabJeTKH

«Ex-Lax», 31-34 Marsxetuawm, 100, 108—114
XKeneso, 111 MarnuuTtHoe nose, 109
XKuakocrts, 6, 15 Mapas, 46—50

«3aBMcaloluue» npea- Macca, 6, 8

MeTbl, 9—10
HEYrOMOHHbIE PUCUH-
Ky, 10=12
po3osas, 31 — 34
CM. maxxce Bona
3anHMK, 2
3akoH HHepuuHu, 91, 93

3aMOpOXeHHbIE MPOAYKTHI,

38

Hronku, 109—112

H3onponunioBblif cnupr,
31-34

WUuepuus, 91

Hon, 28-30

KaHuensipckue ckpenku,
42-44

152

Marepus, 5-20, 22
MukpoBonHst, 36—38
Monexynnl, 6
Monekynbl Bo3ayxa,
48, 67
Monoko, 25-26
Momnersl, 112—114
Mbino, 26, 44—46
Msun, 93-95

HayuyHoe uccnenoBaHue,
34

Hayyublit MeTon, 4

HeBuauMoe nociaHue,
26—-30

HeittpaibHblii pacTBOp,
33,34

HeiitpoHnsl, 100

Hukens, 111




Hopwmans, 56
Huipsasumk Jexkapra,
42

O6beM, 6, 8

OcHoBanus. Cu. lllenouu

OrpaxeHue, 57

Orrankupanue, 100, 102,
109

MNamnepcer, 22—25

IMap, 36, 71

IMunerka, 41—42

[Muso, 10—12

[TuweBoit kpacurenb,
25-26

MnacTuk, 16—17

[TnotHocTs, 8, 9-10, 54

IMoBepxHOCTHOE HaTAXE-
HHue, 44, 46, 48, 50, 65

[Toaroroska, 3

Monuatunen, 16—17

Monumepsr, 17

[MonsipHbie Monexynbl, 26,
40, 44

[MocTosiHHBI MaruuT, 112

[MoreHuManbHast 3Heprus,
53,97

[Motok Bo3nyxa, 73

[MpakTuka, 3

[Mpencrarnenue, 3

IMpuHuun bepHyn,
73-77

[Mpucnocobnenus, 2

Mputaxeuue, 100, 109

Mporonsl, 100, 101

Pactsopsl, 8, 15
Pactaxenue, 97
Peakuumn. Cm. Xumuuec-
KHe peaklUu
Pe3una, 20
Pedpakuus, 54, 55
PucuHku, 10—12
Po3osuiit, 31-34

Cser, 53-57

Cseuka, 12—14

CesepHblii nostoc, 109

Cxartwe, 97

Cuna, 53, 82

CHMMETPHUYHBIN NpeamMerT,
86

CmMaska, 20

Cwmepu, 51-53

Conb v nepeu, 104—106

Conu monekynsl, 40

ConeHas Boaa, 8

CnuHosoe none, 109

CTraTU4ecKoe 3JIeKTpHYe-
cTBO, 101106

Tsepavie BelecTsa, 6, 15
BOJILICOHBIE Ka4yesu U3
cBeuu, 12—14

Tenno, 79

Tpenwue, 20, 79, 101

Yraepona atoMbl, 28
YronbHas Kucnora, 34
Y3opsl, 25—26
Ynpyroii nedopmauuu
3Heprusa, 97

153



®eH, 73-77
deHondraneuH, 32—33, 34

Xumuueckas peakuus,
21-34

XHUMHYECKUH HHANKATOP,
32,34

Xumus, 6

XHUMHUYECKOE BELLECTBO,
22

LenTp Macc, 86, 88
LleHTpOCTpEMUTEIbHAS
cuia, 93

Yactuusl, 6, 14
Yucrauiee cpeactso, 34

lenoun, 33

Dnexkrpuuectso, 100
Cm. maxkxce Cratuye-
CKO€ 3JIEKTPHYECTBO

AnexTponsl, 100, 101-102,
106, 107, 109

OnemMeHrT, 28

OHeprus, 82, 97

Otunen, 17

IOxHw1#t nomoc, 109

Anpo, 100, 109
Aitua

nnasawooiuye, 6—8

U UeHTp Macc, 87—88



Hayurno-nonyasproe uszdoanue

Jxum Yu3

3anuMaTenbHasA XUMUA,
¢u3uka, ononorus

3aB. penakuueit E. M. Heanosa
Penakrop O. A. lepacuna
XynoxectBeHHblii penaktop O. A. Iepacuna
Texuuueckuit penakrop M. H. Kypouxuna
KowmnelotepHas Bepctka H. I. Jenucosoii

000 «H3patenbcrtso ACT»
141100, P®, Mockosckas 06:., r LLenkoso, yi. 3apeyHas, a. 96

00O «HM3aaTenbCTBO ACTpeb»
129085, r. Mocksa, np-a OnbMUHCKOrO, A. 3a

Hawwu anekTpoHHble anpeca: www.ast.ru E-mail: astpub@aha.ru

H3pano npu yyactun OO0 «XapsecT».

JIM Ne 0233070150205 ot 30.04.2004.
Pecny6nuka Benapyce, 220013, MuHck, yn. Kynbman,
a. 1, xopn. 3, 3T. 4, K. 42.

E-mail penakuuu: harvest@anitex.by

OAO <«ITonurpadpxombunar uM. 1. Konacas.
JITT Ne 02330/0056617 ot 27.03.2004.
PecnyGnuka benapycnh, 220600, Munck, ya. KpacHas, 23.



SAHHMATENBHAA

XHMHA, PH3NKA, BHOJIOTHA

Hayka — BOT rze HacToAwee BomuetcTso!

Tax 3To Bomwe6cTBO Mnu Hayka®?!
HacToAwan Marua — 3T0 HE MTPOCTO B3Max PyKOM.
OTxpoy anA ce6A MarMYecKyl0 CUTYy PasHbIX HAayK:

OT XMMMU 0 BMONOruM, a TaKKe, MPOAENAB 3TH
BECE/NBIE Y MPOCTBIE 3KCMEPUMEHNTERI, Y3Hau
0 rPaBMTALMU U 3MEKTPUYECTBE.

Y1o6r! cTATh HACTORALWMUM BOMWEOHUKOM,
Tebe He NoHago6ATCA CrieUManbHEIe MPUCTOCOBNEHUE —
TOMBKO TO, YTO BCErZa ECTH AOMA M NOJ PYKOM.
C moMowsi0 KHUTK
«3aHMMaTEeNnbHaA XMMUA, husuka, Buonoruss
ThI HABEPHAKA CMOMELWL NOPa3UTh
CBOMX IOMALIHUX U TTPUATENEMN.
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