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AZBSRBAYCAN RESP_UBI__iKASININ
DOVLST HIMNI

Musiqisi Uzeyir Hacibaylinin,
sozlari 9hmead Cavadindir.

Azarbaycan! Azarbaycan!

Ey gehreman dvladin sanl Vateni!
Sandan 6tru can vermays cumls hazirz!
Sandan 6tru gan tokmaye cumla gadiriz!
Ugrangli bayraginla mesud yasal
Minlarle can qurban oldu!

Sinan harba meydan oldu!

Huququndan kegan asgar

Haroe bir gehreman oldu!

San olasan gulustan,
Sana har an can qurban!
Sana min bir mahabbat
Sinemda tutmus makan!

Namusunu hifz etmays,
Bayragini yukseltmaya
Cumls gencler mustaqdir!
Sanli Vatan! Sanli Vetan!
Azarbaycan! Azarbaycan!
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MO3HAKOMLTECH C KHUTOW!

1. MortuBauusa. OmnucniBa-
IOTCS Pa3INYHbIe CUTYa-
IIUU U COOLITUA, a B
3aKJIIOUEHHS 3aJaI0TCs
BOIIPOCHI, OCHOBAHHELIE Ha

pamee IprOOPETEeHHBIX

3HAHUAX.
16. MNOTHOCTb U EE UBMEPEHUA 2 I/ICCJIeI[OBaHI/Ie I/ICCJIe-
Br1 HabuIr08a17, 9TO PasHBIE Tella, HAlpuMep, KHATa, KYCOK JKeJle- OOBaHUA CO6BITI/Ifl , OIIbI-

3a, KUPIIUNY U T0CKa, ONNHAKOBOTO o0'beMa UMEIOT Pa3HYI TAXKECTh.

e YTO MBI OPa3yMeBaeM, KOTZa TOBOPHM UTO BEIIECTBO TsKeloe
TN JeTKoe?

Ot yero 3aBucHuT Macca Teaa?

OGopynoBaHmue: IIACTIINH, KYCOK IIEHOIJIACTA,
JIMHENKA, HOMKHUIEI (MK HOXK), 3JIeKTDOHHbIE
BeChI (MU PEIUYAYKHLIE BEChI C PA3HOBECKAMU).
Xox uceenosanu:

1. CHauaja M3 KyCKa [IeHOILIACTA, & 3aTeM U3 ILIACTHINHA BHIPEKbTE Ky

rf THI, JJaOOpaTOpPHBIE Pabo-
THI ¥ PA3JIMUHBIE 3a/a-
HUsA. MOTyT BBIIIOJIHATHCS
B UHIUBUIYAJIbHOM 1
rPYIIIIOBLIM BHUJE.
3azaioTCcsa BOIIPOCHI IJIs

Iﬁ]:l;l:;ooﬁf}?;:sfmgn;.poagggwi(I)cgzﬁ.mcos, IIPUTOTOBJIEHHBIX U3 3TUX Be- OﬁC}’DR,Z[QHI/II/I pGSYJIBTaTOB
L mooRAA R  Shvent s ARG TS, BanecHTe pEOY LTS B PalboThI U /7 aHATU3A

raGmimy: OIInOOoK.

Bemjectso 0O6bem Macca Macca B o6beme lem’, %

Ilenonnacr lem’ o

3. Iloacuenus. [larorca

U3 ombiTa BUAHO, YTO IJIACTHJIMH TOTO ke 06beMa UTo U IIeHOILIACT mmé— 06'IDHCHeHHH II0 Ol'IpeJIe-
nee. Macca emMHNIBI 00beMa BeLIECTBA HAa3BIBAETCH nnornocnﬂ
—JIeHHBIM (paKTaM BO

niecTBa.
IlnoTHOCTH oﬁosﬂw 6yKBoii p (po). IIpHHAB BO BHUMaHKE, YTO MaC
N e R “ '\ Bpemsa ucciaegoBanus. Oc-
HOBHBIE IIOHATN A, IIOAC-
HeHud, olpegesjaeHusd,
IIpaBuJia, CBA3aHHBIE C

Ilnactummnn lem’

o usmteex ixreopuit. IaHHOU TeMOli, TO eCTh
BSuaerelnifeeicg 3[1eCh OTpaKalTCA OCHOB-

* B husnKe sKCIEpUMEHTAIBHBIN METOS HCCIEAOBAHNA BIED-
BbIe OBLI IPUMEHEH UTANbAHCKUM yueHbIM [anuneo anu-
neem. On, Gpocast O4HOBPEMEHHO JIETKHE U TSKeJIble TeJIa ¢
HAKJIOHeHHON [TwraHCKOW OAINHW, ONpeeJ Wy, 4TO OHU
1 STt ToF YITH " N W TO JKe  Selingg, ©

r

HOe comepiKaHme ypoKa.

L 4. 3aaere au BBI?

HaeTcsa BaxxkHaa mHQPOP-
Malus, CBA3aHHAA C Te-

MOT.

5. BasxHbIe HABBIKH.

[rmmmmmmememeees . y
lilcooxonanticliabsiic § BasxHbIe HaBBIKM HE00XO- /

I HHE | :
EI/I;oma BOSHUKAET HeOﬁXOL[l/IM(;CTB peobpa3oBaHNA OZHUX eAMHNIL H3Me- | I[I/IMBIe HpI/I HSyquHH (I)I{_ & y

|pernA B pyrre. O3 ™~ ""MMMCA ¢ TOITATOBBIM IPe0GPAsOBAHAEM eHHAL

‘Tan o1 o . 200N e ~fon’ 3UKU.



6. 9To uaTepecHo. [ia
pacIInpeHnsa 3HAHUHA 110
TeMe, IPUBOAATCS UHTE-
PecHbIe IIpUMEpPEI U UC-
TOpUUYEeCKUEe (PaKThHI.

7. IIpuMeHeHUE TIOJIyYeH-
HbIX 3HaHUM. ONLITEL U 3a-
TaHus, JTaHHBIE C IeJIbIO
3aKpeIieHns, IIpuMeda-
HUSA U CBOE OTHOIIIEHUA K
3HAHUSA IIOJYYEHHBIX 110
TeMe.

8. Yto BBI y3HaIH. VCIIONTE-
3ysl HOBBIE KJIIOUEBbIE CJIOBA

10KEan, e

_ IJIA3MEHHO) COCTOAHMH .

Mouexyiibl MO-

TYT COCTOAT U3 IETBIPEX, MATH

T IeCATHOB U JAKe M3 THICAT

aromog. Ha pucyHKe mpezncras-

sera mozens [THK (nesoxcupu-

frovRIenHOBAs me) nrms
T

T0mEA?

OGopyroBanme: yaiiHas J0kKKa (cepe-
GpAHHAS W ATIOMHHUEBAs), MEHIYPKA
¢ BOJIOIi, BIEKTPOHHBIE BECH (MM PEIUa-
JKIILIC BCCDLI C PABIIOBCCIKAME).

Xon uceaenosanus:

1. OmpeieIuTe IPH TOMOIIH BECOB MACCY
JIOKKH.

2. BareM IPH MOMOIIN MEHSYPKH
onpesiesITe 0GHEM JOKKH,

3. Hcnoansys GopMy1y MUIOTIIOCTH,

BBIYUCIUTE LIOTHOCTD JIOHKH,

8

o

n3yUYeHHbIe HA YPOKe, 3a-
BepIllaeTe caMu IpPeaJIoKe-
HUA 110 TeM.

9. Karouessle cioBa.
Hosrble mounaTusa u Tepmu-
HBI, I3YUYEHHELIE IO KaiK-
IO TeMe.

© BLIYHCICIIYIO NIIOTIIOCTD JOMCIKH
CPABHUTE C IIOTHOCTAMM BEILECTB B
Tabiune U ONpesennTe U3 cepedpa mrm — ———
M3 ATIOMUIHS H3TOTOBIICIIA OIA.

L Qro ) yEem

Macca efprHUTIH 0fhema RemecTra . Eomm __,
V __, TOTOTAA ILIOTHOCTD BHIYUCIAETCS TI0 Kniodesble cnoed
—‘ dopmyse : MnoTHocTs
m Macca
Py O6bem
v
N Eavnnya nnotHoctn

Kunorpammua kyGuucckuii MeTp B cucTeMC
CHu.

1. Tanbl LI0THOCTH CAEAYIOLUX BELLECTS!
p=19gnnEl  p  e- i
10. IIpoBepsTe cBOU

snanud. IIpegnasHauen
IJIsI OIEHKH TOTO, UeMY
HaYYMWJINCH II0 KayKI0M
TeMe U O pPeIeIeHU ST
BaIIIX CJIA0BIX CTOPOH.

11. IIpoekr. IIpeamosmo- ——

raeTcs BBIIOJIHEHUE IPOo-
eKToB. IIpoeKThbI HOCAT
9KCIIEPUMEHTAJIbHBIN Xa-
paxrep. L1 ©X BBITIOJIHE-
HUS MOT'YT OBITh UCIOJIb-
30BaHBI PA3JINYHBIE NCTOU-
HUKH.

12. O6o01maronye 3agaHusd.
B KoHIle Ka)K10r0 pasgesia

[Npoeky
Obopygopamme: miactuxosas TpyOra (gammod 15-20cm), mommorm-
JIeHOBAA TKAHD, JINTKAA TETA (CKOTH), HOMHUILBI, CBEUKA, 3AKHTAIKA.

1. TIpE HOMOIIH TIOMHATHIEHOBOM TKAKI U CKOTYA 3aKpOiiTe
orsepeTus TpyObl.

2. TIpu TOMOIIH HOMHHIL HA OTHOM U3 KOHIIOE TPYGEI cemaiite
HEBOABIIOE OTBEPCTHE.

3. ITomecTuTe 3arKEHH Y0 CBEYY HA CTOJL U LIOLHECUTE K Heil TpyOy
KOHI[OM, MIMEIOIINM OTBEPCTHE, Ha paccToAnue 2-3 e, Sarem
HOXT0TAlTe TATBIAMH 0 TKAHY ¢ TPOTHEOIIOI0KHOTO KOHIA
Tpy0bi. Kakoe nabuopaemoe sisiienue cousaer niama cseun?
Hauucar! W A

OBOBLAKLWMWE 3A0AHUA

-

ZalOTCs BOIIPOCHI 1 3a1a-
HUsA, CBA3aHHBIE C IPUMeHe-
HUEeM II0JIYYeHHBIX 3HAHWM.

(6 )

. OmpezennTe, KaKHe U3 JAHHBIX ABIEHIH OTHOCITCA COOTBETCTBEHHO K |
¢ M ABJIEHUAM: BEL JIAMITIBI, CIIY-
mIaEHe pajno, u3obpajkeHHe B 3epKase, 3aMep3aHUe PeKH{ \TeHHe
LeBUa, YAAp 10 MHuYy, BOSHUKHOBeHue pauyru, sarmerue COuHus.
GopmupoBaHue 00IAKOB. \\ 3




BBEJEHUNE

IIpupoma, KoTopas Hac OKpysKaeT, OrpOMHA M pasHooOpasHa. IIpupoma
HAXOMUTCS B IIOCTOAHHOM IBUWKEHUUN U u3MeHeHuu. JI1o0oe nmaMeHeHUA B
Ipupoe Ha3bIBAIOT NPUPOOHbLM s8JeHuem. IIpuponHbie ABIeHUS B3aUMO-
CBSI3aHBI APYT C APYTrOM. ITO O3HAYAET, UTO BCE SABJIEHUS B IIPUPOJIE IPOUC-
XOIAT B OIIPeieIeHHOM 3aKOHOMEPHOCTH, TO €CTh IPUPOIHEIE SBJICHUS II0-
YMHAIOTCSA OIPeNeIeHHBIM 3aKOHAM. JTU 3aKOHBI BBIIOJHAIOTCA HeEIIpe-
PBIBHO 1 6e3yIIPEeYHO C MOMEHTA CO3MaHUA IIPUPOILI 0 HAIITUX JHEH.

C HesanmaMATHBIX BPeMeH JIIOAU M3yYau 3aKOHBI IIPUPOIbI U IILITAJINCH
MIPUMEHUTH UX B CBOEH moBcegHeBHOM :Ku3Hu: «[Iouemy myer Berep?», «Ilo-
yemy He0o romyooe?», «Ilouemy nHOTZa UAET IBETHOH MOKIL?», «Ilouemy
CBepKaeT MOJIHUA? », «[IloueMy cHauaio BUAUM CBepPKaHUeE MOJHUU, a TOJb-
KO IIOTOM CJIBIIIIM rpoM?», «Ilouemy miaHeTsl BpalmaioTca BOKPyT CoJH-
ma?», «Ilouemy Ha SeMmie MeHSAIOTCS Bpemena roga?», «Kaxosa sakomomep-
HOCTh TEUEHUA PeK Ha 3eMye?» U Tak fajee. SHAHUA HAKAIINBAJINUCH BEKa-
MU, YTOOBI OTBETUTD Ha TaK0e 00JIBITIOe KOJINYECTBO BOIIPOCOB, 1 IPUMEHUTH
UX B HaIllell }KU3HU, ¥ PasHbIe JIIOAU IPUI0KIIN OTPOMHEBIE YCUJIU B 9TOH
obsactu. Tak MOABWINCH yUeHble, U3yUalolliie pasHble IPUPOAHbIE SBJIe-
HUs. YUeHbIe, B CBOIO Ouepelb, CO3Mai PasJudyHble 00JIacTu HayKU, U3Y-
yalolue pasHble MPUPOAHbIE ABJIEHUA: (PUBUKY, aCTPOHOMUIO, OMOJIOTHIO,
XUMUI0, Teorpaduio (a), ... .

Basxueiimniasa cpenu ecrecTBeHHBIX HayK saBiasercad PUSUKA. «Puzmu-
Ka» B IIepPeBojie C IPeUecKOoTo A3bIKa «fyuzis» o3HaUaeT IpUpoaa. ITO CJI0BO
BBeJI B HayKy ApeBHerpeueckuit ¢puiocod Apucrorens (384—-322 rr. [o
H.3.), a B asepOaiIKaHCKUH I3bIK — BEJIMKUH BOCTOUHBIH (hustocod X1 Bexa
Aobynxacau Baxmaubap anb-Asepbaiimxanu (993—-1066).

Apucroreab

N p———" (384-322 rr. o H.9.)
9 . HpeBHerpeueckui

o | durocod U yueHBIH.

. B cBoux Tpymax ou

| 'coOpaJ Bce TOCTUMKe-
HUSA JPEeBHErPeYeCcKOH
HayKku. OH BIlepBBIE

Aoynxacan BaxmaHbpap
ajg-Aszepbaimxann
(993-1066)
HpeBHEBOCTOUHBIH (hraocod.
Brepsrie B mpousBeieHUN
«lgpaK» OH MCIIOJIb30BAJ
CJIOBO «(husmKa» Ha asepbaii-
mKaHCKoM a3bIKe. IIpocimaBui-

BBeJI B HAYKY CJI0OBO csa Ha BocToke u B EBporre
«(usuKa» B CBOE CBOMMH ITPOU3BEIEHUAMU
Kuure «®Ousmra. «MeTrapusuka», «IdTanbl CyIe-

cTBOBaHUA», «O0OpasoBaHme».

dusnKa — 9TO HAyKa, U3yUaroias o0IIre 3aK0HbI BCEX IPOUCXOASAIINX B
IIPUPOJe SIBJIEHUI, a TaK JKe CTPOeHIe M CBOICTBA OKPYIKAIOIero Hac
MaTepuaJbHOro Mmupa. PuUsnKa TaK Ke CO34AeT CBA3b MEMXIYy IPYyrUMHI
HayKaMu, ugyuaroiue mpupony. IlosTomy, nsyuas sty HayKy, BBl HE TOJIb-
KO CMOJKeTe O0bACHUTh HIPUUYNHBI BOSHUKHOBEHUSA IPUPOLHBIX SBJICHUI,
HO U IO3HAKOMHTECh C IPIMeHeHNeM 3HAHUH 0 3aKOHaX IIPUPOABI IPH
CO3JaHNU COBPEMEHHBLIX TEeXHOJIOTMI M HMX HCIOJb30BAHHN B HAIIEH
TOBCEHEBHOM JKU3HU. f




dusuKa — 9TO HAyKa SKCIIepUMeHTaJbHaA HAyKa, TO eCTh ee TeopeTuye-
CKMe 3aKOHBI OCHOBAHBI HA PeaJbHBIX (PaKTaX, MOATBEPIKIEHHBIX SKCIIe-
pumenTtamu. M3yuas pusuKy, BB TAKKEe CMOKeTe HaOJI0LaTh 1 UCCJIeN0-
BaTh IPUPOAHBIE ABJIEHNUA B KJIACCE C IOMOIIBIO CIeINaJIbHBIX JabopaTop-
HBIX TPUOOPOB 1 YCTPOUCTB.

dusuka TouHasa HayKa. ITO O3HAUAaeT, 4To (pu3UUeCKNre 3aKOHBI BbhIpa-
JKaTCA MaTeMaTUYeCKIMU hOpPMYyJIaMMU.

Pacnpocrtpa-
HeHue cBeta CTpoeHue
Tennosble Belliectsa

fABNEHUA dneKTpu4ecTso

M MarHeTusm
[ABuxKeHue

PacnpocrpaHe-

Tena
Hue 3ByKa MnaHeTbl
u gpyrue
ConHue HebecHble
Tena
Marepuku FanaktTMku
lopbl U NycTbiHN 3se3gbl Bo3HuKHOBeHMe

1 3BONIOLMA

Mops, peKku u oKeaHbl ~

BceneHHOM

CtpaHbl

TpoeHue
U npeBpaleHue
Belecrsa
Co3aaHue HOBbIX
BellecTs

=

Yenosek

Mup pacteHuii

Mwup
YKMBOTHbIX




.9-34 | YTO V3YUYAET OU3UKA?

1. Kakne siBneHust nsyyaet omamnka?

2. [Ansa yero cumsnka nayyaet npupogHbie?
ABNEeHNs

3. MeToabl n3yyeHus B pusmnke

4. dnsnyeckne BENMUUHDBI N UX N3MEpEeHne

5. ameputenbHble npmbopsl

6. TOYHOCTb U3MepeHUn

e ObobLatowme 3agaHus




KAK, NMOYEMY NIYHAET ®UN3NKA?
1. KAKUE ABJIEHNA USYYAET ®UNI3NKA?

Q

.1 paccnpawusail ecex,

Kawx mup 6vL1 cosdan us nycmomet,

Ymobv. nocmuyb mozo,

Kmo coszdan npupody

U xmo OH, 8 uem myopocmu deaa Eeo.

..Tebe Heo6x00umo nocmutbv,

Kak 6vi10 ycmpoero camo no cebe gce

cywee u kaxk Bcenennas eosnuraa...
Husamu I'andxcesu

e Yo mpeaaraetT JIOAAM Y3HATh TeHUAJBHBINA a3epOaiIiKaHCKUI O9T
Husamu 'sapKkeBu B 9TUX CTPOKaX, HanucaHHBIX 6osee 800 jeT Ha-
3an?

e Yo BRI IOApPasyMeBaeTe, Korma ropopure “mpupozma’?

e Kakue saBieHnsa BBl HAOIIOLaIN B Ipupoge?

Pasurnle ecTecTBeHHBIE HAYKU M3YYAIOT OTAEJbHBIE 3aKOHBI IIPH-
POIHBIX ABJIEeHUH (cM: cTP.8, “I[peBo Haykm”’). OMHAKO 3aKOHBI IPU-
POZbI, OTKPBITHIE B (D3UKE, COCTABJISIOT HAYUYHYIO OCHOBY BCEX €cC-
TECTBEHHBIX HAyK M HCHIOJIB3YIOTCA 3TUMH HayKamMu. Hampuwmep,
(pmsuKa 00bACHAET B aCTPOHOMUY BO3HUKHOBEHME 1 9BOJTIOIMIO Bee-
JIeHHOI1, obpaszoBanue COJHEUHOII CHUCTEMBI, COCTAB U H3JyUeHIIe
CoaHIla 1 IPYTrUX 3Be3], B XUMUU IPeBpallleHre BellleCTB, B O10JI0-
ruu PyHKIIMOHUPOBaHME KUBBIX CCTEM U B reorpa()uiu 3aKOHOMEP-
HOCTHU ABUXEHHNA BO3yXa 1 BOJAbI.

ITosToMy roBOpPAT, UTO (pH3UKA N3yUaEeT BHYTPEHHIOIO CTPYKTYPY,
CBOIiCTBA 1 00IIT11e 3aKOHBI IIPOUCXOAAIINX B IIPUPO/IE ABJICHUIIA.

N

Kakasa Boanie0HAasA cujia 3aTaJKUBAET AUIO B OYTHLIKY ?
O6opymoBaHme: mycras OyThIIKa, OUUIIIeHHOEe CBApeHHOe BCMATKY SAHNIT0,|
KYCOK OyMaru, cmuuku (a). (
Xonm ucejaeaoBaHuAg:

1. Topamryo 6ymary omycTuTe BHYTPh OyTHLIKH. 2. Uepes HEKOTQPO®
BpPeMs OUHUIIeHHOE BapeHOe ANI0 MOJOMKITE HA OTKPBITOE MOPJILIIITE 63@
TeLIKYU. HabaiomaeMmoe siBjeHre onuIiuTe B pabouem quctie (b). <\ \
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O6cynuTe pe3yIbTaThl HCCIETOBAHU:

e YUro BBI HAOJIIONAIIN, TOMEIaa ANIT0 Ha TOPJIBIIIKO OYTHLIKY, B KOTOPOI
roput 6ymara?

e YTo sABIsEeTCA MIPUUNHOI 3acachbIBaHUs ANIA B OYTHIIKY ?
- J

Bouanieonslit cser

Kroeemkrka

@7

Xonm ucejiemoBaHug:

1. HamosHuTE KIOBETKY* BOMOI.

2. ITomecTuTe MIOCKOE 3€PKAJIO
IO HAKJIOHOM B KIOBETKY
(a).

. HampaBbTe cBeT (poHaps Ha
YacTh 3epKaJjia, HaXOAIIyIoCs
B Boze (b).

4. ITomecTuTe JUCT OyMaru Ha
IIyTH OTPaKeHHOr0 OT 3ep-
KaJjia ceera (c). O0paTuTe BHU-
MaHIe Ha HabIrozaeMoe
apaenue (d).

Oo6opynoBanue: (poHaphb, KIOBETKA (He-
rIyboKas MIJacTUKOBAsI €MKOCTD),
IIJIOCKOE 3€PKaJio, IIJIOTHBIN OesbIit
JucT Oymaru, BOAA.

w

IliomHuwlil
benvlil aucm

oymazu 3epKa.o 6 HaAKJLOHHOM

S “KioBeTKa ((hpaHI[y3CKOE CJI0BO
cuvette ) — 6ak, uaira, MUCKa.

O6cymuTe pe3yIbTaThl NCCIEeTOBAHUS:
L® C KaKuUM IPUPOSHBIM SABJIE€HUEM CX0XK JaHHBIN mpoiiecc? J

ITaxxe B mpocTeHIlieM caydae, HaIpuMep, B IBJIEHUU ITaJeHud s0-
JIOKA C BETKHU JepeBa y4acTBYeT 0OJIbIIIOEe KOJMYECTBO HPUPOTHBIX
00'BEKTOB: IePeBO, BETKA, BO3IYX, 3eMJIs. Yy N

Bce :kuBble 1 He;KUBbIe O0BEKTHI B IIPUPOe HAa3bIBAIOTCA u3ule- °g )
cKumu meaamu nia meaamu. IlpuponsHsie ABIeHU, Hponcxo;mmne >\ —
BHYTPU (pUBUUECKUX TeJ UJIU C UX yUacTUeM, Ha3bIBAIOTCA (PuU3U j
CKUMU ABJLCHUAMU. 4

- L\
pasgen 1. Y1o nsyqaer gauanka? 6)
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CyIIecTBYIOT pasHble BUJLI (pusnuecKux aBjaeHui. O3HAKOMUMCS C
HEKOTOPBIMU (WHBUUYECKUMU ABJICHUIMU.
dusnuecKkue ABJIEHUA MOKHO CTPYIIIIUPOBATE CJAeAYIOIIIM 00pasoM:

SUSUYECKUE ABNEHUA
MexaHuuecKkue ABNeHUA: Tennosble ABNEGHUA . DNeKTPUUYECKME U MarHUT-
NPOCTble MEXaHU3Mbl, Hble AB/IEHUA: B3aUMOAeN-
[ABVXKeHWe 1 B3aumogei- CTBUWE HA3NEKTPU30BAHHbIX
CTBMe Ten. TeN v YacTuu,

PacnpocTpaHeHue cBeTa PacnpoctpaHeHue 3ByKa CTpoeHue 1 npeBpaLieHne

< b v E




Omnpenenenne FO:xuO0TO 1 CeBEPHOTO MOJIIOCOB 3€MJIH

Oo6opyroBaHMe: KIOBETKA, II0JIOCOBOIT MarHUT, IIJIOCKAA ILJIACTUKOBAA

mocyna, IBeTHasdA JUIIKasd JeHTa (CKOTY), Boja.

Xoa ucejaenoBaHuA:

1. HamosrHUTE KIOBETKY BOIOM.

2. 3axpenure IIOJOCOBOM MATHUT JIEHTOMN HAa JIETKOU IIJIACTUKOBOM II0-
CyZie 1 TIOMECTHUTeE ee Ha IIOBEPXHOCTH BOJIBI B KIOBETKE (a).

3. IIpuBenuTe cocyn BO BpalljaTeJIbHOE ABUIKEHIE, a 3aTeM OTIIYCTHUTE
U 0K IUTECh ero moJHoi octranoBKY (b).

4. HakJjeiiTe Ha Kpas KIOBETKU KYCOYKHM CKOTYa, COOTBETCTBYIOIIIE
IIBETHBIM KOHITIAM II0JIOCOBOTO MArHUTA. Tak BbI OTMETUTE IIOJI0KEHIEe
KOHITOB MATHUTA B HETIOABUKHOM COCTOSTHUU IIOCJIE BpalmeHus (c).

5. 3areM, BHOBb 3aCTaBUB BPAIaThCs IIOCYAY, OTIIYCTUTE €€ U JOMKIN-
Tech MOJIHOM ocTaHOBKU. Habmiomaemoe sBJIeHHEe OTMETbTe B pabo-

YeM JIUCTKE.

O6cynuTe pe3yIbTaThl HCCIETOBAHU:

e UTo yBUAEJU IIPU IIOBTOPHOM BPAIIEHUU ITOCYALI C 3aKPEILIeHHBIM
Ha Hel MM0JI0COBBIM MAarHuUTOM IIOCJIE ee TIOJTHOM OCTaHOBKMU ?

¢ Kakoii npubop HamoMHUHAET BaM 3TO IPUCIIOCOOIeHIe?

Ninolstily3Hanue

BcerasbTe KiIroueBbIe CI0Ba B TEeKCT, HEe 3a0bIBAST UBMEHATH MX OKOHUYAHUS
B COOTBETCTBUU C IITPaBUJIAMMU.

__ m3ydyaeT BHYTPEHHIOIO CTPYKTYDPY,

CBOJICTBA M O0IIMe  IIPOMCXOAAIIUX B Ipy- |/1OHEBbIe cnoBa

pome #ABjeHuii. Bce KuBble W HexuBble PU3MYECKUe ABMEHUA
0GBEKTHI B NIPUPOAE HA3bIBAIOTCS (pusmue- CTPOEHME U NpeBpalleHue
ckuMu Tenamu uam . IlpupomHbie ABIIe- gg%e:'raa

HUA, TPOUCXOAAINNE C ydacTHeM (YU3U- dneKkTpn4veckue U MarHUTHbIE
YeCKUX TeJs, Ha3bIBaloTcA . MHOrOYUCIEH- ggnenus

HbI€ ABJIEHUA, N3y4YaeMbI€ B (I)I/ISI/IKe, MOMKHO PacnpochaHeHue cBeTa
IOKas3aTh Ha IpuUMepe, “MexaHHUUecKue sB- Teno

[13 ”

ngeHua”, “ ”, «pacIpocTpaHeHHe 3ByKa», PU3MKa o &
@ oo TennoBble ABNEHUA

b b *
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1. Yem orsinyaercs pusmuKa OT IPYTUX IPEIMETOB, U3YUAIONINX IIPUPOLY?
2.Ilogymas, maiiTe OTBETHI HA HUMKEIIPUBEAeHHbBIE BOIIPOCHI:

a) Kaxkue MexXaHWUYecKHe ABJIeHHWA HauboJsiee yacTo HaOJIIOJAIOTCS B
moBceTHEeBHOM Ku3HU? [1o KAKMM XapaKTepUCTUUECKUM IPU3HAKAM
MOKeTe OTJIMUYUTh MeXaHWYeCKUe ABJEeHUA OT APYTUX (PU3UIECKUX
SABJIEHUI?

b) mpuBenuTe IIPpHMEpPHI CBETOBLIX SIBJICHUN, M KAK MX BBIOPAJIM U3 APY-
TUX ABJIeHUI?

C) MOKeTe JI MOKAa3aTh y cebs JoMa M B KJIACCON KOMHATEe IIPUMePHI
sJIeKTpuUecKux ABaeHUn? [Io KaKUM XapaKTepUCTUUECKUM 0CO0eH-
HOCTSIM 9TU ABJIEHUS MOXKHO OTJIMUUTD OT APYTUX (PU3UUECKUX SABJIE-
HU?

3. MoskeTe Jiu ITOKas3aTh IPUMEPHI B3BAUMOCBA3U APYT C APyroM (usude-

CKUX ABJIeHUT?

MpoekT

O6opynoBaHue: IIacTUKOBasg TPyoOKa (muuuoii 15—20 cm), mosmuaTuie-

HOBAasd ILJIEHKA, INIIKaA JeHTa (CKOTY), HOXKHUIIBI, CBeUa, 3aKUTarKa.

1. ITpu moMoIIM ITOJUATUIEHOBOU IJIEHK Y 1 CKOTUA 3aJIETINTE OTBEPCTUS
TPyOKH.

2. HoxxuEumaMu Ha OJHOM U3 KOHIIOB TPYOKHU chejaiiTe HeOOJILIIIOE OT-
BepcTHUe.

3. ITomecTuTe 3aKKEHHYIO CBeUy HA CTOJI€ U MOLHECUTE K Hell TPYOKY
KOHIIOM, IMEIOIIINM OTBEPCTHE, Ha PACCTOSIHIIE 2—3 CM.

3aTeM IOXJOHaKNTe JIaAOHBIO II0 IIPOTUBOMOJIOMKHOMY KOHIIY TPYOKMH.

Kaxkoe sBnenue conBaer miamsa cBeun? Hanummure 06 sToM acce.




2. ANA YEro onN3NKA N3YHAET MNMPUPOOHbBIE ABIEHNA?

Hab6nonasa u uccienysa NpupogHble ABJIEHUS, JIOAN HAXOAT BO3-
MOYKHOCTb MX MCIIOJIb30BAHUS B PA3JIUYHBIX O0JIACTSAX TEXHUKH,
Ipou3BOACTBa 1 HayKu. [IoCTOAHHO mM3ydas TEIJIOBbIE, 9JIE€KTPO-
MAarHUTHBIE, CBETOBbIE, aTOMHBIE U IPyTrue (QpU3UUecKue ABICHUA,
yUeHbIe 1 NHYKeHEePhl IPUMEHSIOT IToJyYeHHbIe 3HAHUA JJIs CO3/a-
HUSA COBPEMEHHOT0 000PYIOBAHU A, NCIIOJIb3yEMOTO B IPOU3BOACTBE
" OBITY.

o Jljis uero HAIO U3yYaTh MEeXaHUYECKIE ABIeHUI?

e Kakue npuMepsl TEILIOBBLIX ABJIEHUN BBl MOMKETe IIPUBECTH?

e I'me MOKHO BCTPETUTh IIPUMEHEHUE dJIEKTPUUECKUX SABJIEHUH B
COBpPEMEHHOI TeXHUKe?

e Kaxue obyiacT HayKM ¥ TEXHUKYM BO3HUKJINA 1 HAUAJN PA3BUBATHCS
osarogapA M3YYEHUIO CBETOBLIX M ATOMHBIX SBJICHUI?

N

Hape:xHas omopa

Oo6opymoBaHMe: KYCKU TOHKOTO KapToHa (2 IITyKH), TOJICTOCTEHHBIH cTa-

KaH, MeTaJJInuecKue mapuku (4-5 mTyK), 00yBHBIE KOPOOKH (2 111IT. ).

Xom ucciiemoBaHuA:

1. PasmecTuB o6yBHBIE KOpoOKU Ha paccTroauauu 10-15 cm gpyr ot apyra,
TOJIOXKUTE KaPTOH Ha X Kpas, COOPYOuB “mMocTur” (a).

2. IlocTaBbTe cTakaH Ha cepefuHy “mMocTura”. OTMerbTe HabJII0TaeMoe
saByjeHue B pabouem auctke (b).

3. 3areM, yOpaB CTaKaH, IIOMECTUTE MO “MOCTHUKOM” BTOPYIO KAPTOHKY,
W30THYTYIO B BUJIe moJIyc(epbl, TaK, YTOOLI 00e KapTOHKU COIIpHKaca-
JIUCH APYT C IPYTOM.

4. CrakaH II0CTaBbTe Ha HOBBII “MOCTUK”, J0OABUB B HEI'O HECKOJIBKO IIIa-
pukos (c). OTMeTsTe HabII0IaeMoOe ABJIeHe B paboueM JINCTKE.

@ (b) ©

-

(o
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O6cymuTe pe3yIbTaThl HCCIETOBAHUI:
e UTo yBUIEIU, IOCTABUB CTAKAH HA IePBLIH “MOCTUK”?
e [Touemy BTOpPOIi “MOCTHK” BBIZEP:KUBAET TAKECTb He TOJbKO CTaKaHa,
HO U IIIAaPUKOB, CJOKEHHBIX BHEro?
e Berpeuasuces i BaM TaKe HalesKHbIe OIOPHI? o
e Kaxoe pusmnueckoe siBjieHNe HAOIIOLAETCA BITOM UCCIEI0BAHNN ? 4
N \

paspgen 1. Yto nsyvaet qam\Ka? @)
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YueHble n3ydasa IpUYNHBI IPU- @ '
POOHBIX SBJIEHUM, ¢ HAYYHOM
TOYKY 3PEHUS, IPUMEHIIOT UX
B HAIlleW KMU3HU; HAIPUMeED,
n3ydJas IIOJIEeT IITUIL U CTPEKO3

CMOIVI IIOCTPOUTH CAMOJIETHI
U FeJINKOIITEPHI (2).

Ilocne wmsyueHUss 3aKOHOMEP-
HOCTH ILJIaBaHUSA TeJI B BoZie ObI-
JIV CO3IAaHBI JIONKM, KOpabau u
BOBAYIIHBIE IIIaphbl, 1 OBLIN 3a-
XBaueHa MOPs, OKeaHbI, KOHTI-
HeHTBI u cTpaubl (b).

PeakTuBHOE nBUIKEHME* Memy-

3Bl I OCBMIHOTA JAJI YUCHBIM
“KJII04” K CO3TaHUIO PEaKTUB- @
HBIX PaKeT 1 caMoJIeTOB (C).

ITocyie Toro Kak ObLIu OOHA-
PYsKeHBI 3aKOHOMEPHOCTH pac-
IIPOCTPaHEHUSI CBeTa, cTaJa

sicHA IIPUYMHA NOABJIEHUSA
TeHeH OT TeJ.

N3yueHnue 3aKOHOMEPHOCTH
MIPOXOXKAEHUA CBeTa uepes
IIPO3pavHbie Teja (Hampumep,
CTEKJIO), CTaJIO0 BO3MOKHBIM 13- .
rOTaBJINBATh OYKU, OMHOKJIU,
TeJIeCKOIIbI U IPYTHe IIPOCThHIE
U CJIOKHBIE II0 TeXHOJOTUU
mpubopsI U yeTpoiicTsa (d).

ITocsie OTKPBITUSA 3aKOHOMED-
HOCTe! CTPOEHUA U IIpeBpalife-
HUS BeIeCcTBa, yUYeHble paspa-
06oTasu TEXHOJIOTUHU, ITIO3BOJIA-
IOII[M€ UCII0JIb30BaTh AIEPHYIO
SHEPTHUIO KaK B MUPHBIX, TAK U
B BOEHHBIX IeJAX (e).

“PeaKTHUBHOE JBUIKEHNE — M0 08UNHCEHUE, COCTNOAULee 8 OMOPACLLBAHUL
ceoeil wacmu, u OsujxceHue O0CMANbHOUL UACMU 68 NPOMUBONOJL
HANpasJieHul.

4
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(2)

Yro nBUTAET BO3AYIIHEIN map? @
O6opymoBaHue: KaIpoHOBasi HUTh, KOKTeMIbHAS TPYyOOUKa,
BOBIYITHBIN ITT1ap, JUOKaA JeHTa (CKOTY).

Xopg uccaemoBanus: 1. IIponyckaem HUTH yepes TpyOOUKY. 3aTeM, HATA-
HYB HUTbD, 3aKPeILJIseM ee Ha IBYX HEIIOJBUKHBIX TOUKAaX (HalpuMep, Ha
pPyUYKax okHa u 1Bepu) (a).

2. Ogunu U3 Bac, HaJyB IIap, 3a*KMMAaeT OTBePCTHE MaJbIlaMU, a IPYyTroi
CKOTUEeM 3aKpeIlIseT ero Ha Tpybouke. 3. IIpounabitogaiiTe ABIeHne, BO3-
HUKaIoIee, Koraa oTBepcTHe Iapa oTKpbiBaetcs (b).

O6cynuTe pe3yabTaThl HCCIIETOBAHMS: @ &
e Uro BBI HaO/IOMAaEeTE, KOTA ITOTOK BO3[yXa BBIPHIBAETCS Uepes OTBEP-
cTue BImape?

e Y0 BBI MOXKETe CKa3aTh O HAIIPABJIEHUY ABUKEHU II1apa 1 II0TOKA BO3-
IyXa BBIXOMSIIIEro 13 er0 OTBEPCTUA?

e Ommpegennre, KAKOMY ABUKEHUIO B IPUPOLE COOTBETCTBYET IIepeMellie-
HIUe I11apa, IO eCTBHEeM IIOTOKA BO3AYXAa N3 OTBEPCTHUA I1apa?

Siinolebily3tan 1

VYuennle mayyasa IPUUYUHBI __, C HAYYHOU TOUYKH "
3peHus, IPUMEHSOT UX B HaIlleil KU3HU: Hampu- ' /0 €Bble cnoea
Mep, IOoCJie U3YYeHNA 3aKOHOMepHocT:u _ Tea B CTpoeHus m

___ OBLIU CO3IAHBI JIOOKMU, KOPaOJau U BO3AYIIHBIe MPeBpalleHus BellecTBa
mapsl. ITocsie OTKPBITHA 3aKOHOMepHOCTell _ cra- PeakTuBHOe ABWXeHue
ga AcHa mpuumHa CosmmeusHoro u . Ilocie [lpvpoaHbie ABneHus
OTKDBITAS 3aKOHOMEDHOCTel  CTajJo BO3MO)K- P aclpocTpaHeHus ceBeTa
HBIM CO3JAHMEe aTOMHBIX 2JIEKTPOCTAHLUI, aTom- |W1aBaHue

HOI GOMOBI X ATOMHBIX IIOABOAHBIX JIOAOK. __ Me- Bopa

IY3BI U OCHMUHOTA JAMY YUeHBIM BO3MOMKHOCTD K J1YHHEro 3aTmenus
CO3IAHUIO PEAKTUBHBIX PAKET 1 CAMOJIETOB.

Npoekr

1. Kakoe BIusHIE OKa3bIBaeT (pU3UKa
KaK HayKa Ha pa3BUTHE COBPEMEHHBIX
TexHosoruii? IlpuBenure mpuMepsI.

2. Hapwucyiite B paboueM J1CTe JaHHYIO
Tabauiry. OTMeTsTe B TabJINIle HA3BAHUA
IPUCIOCO0JIeHNH 1 TPUOOPOB IMOBLIIIAIO-
i KoM(pOpP IIPOKMBAHUA B Balllein
KBapTupe u pusuuecKue IBJIeHUI, Ha
KOTOPBIX OCHOBaHa UX pabdora.

dDusnuecKue
SABJIEHUSA

Ne | ITpu6GopbI ¥ IPUCIIOCODIEHUA
HCIIOJIb3yeMbIe B OBITY

Paspenusinnch Ha mapsl (1an
cecTpa-0parT), BOCIPOU3BEIUTE
sABJIeHUE, N300pasKkeHHOe Ha
(doro. OpranusyiiTe B KJIacce
BBICTABKY HAPHCOBAHHBIX
CUJIY3TOB.

pasgen 1. Yo n3dyyaer ngwka? G}
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3. METOAbI MSYHEHNA B PUNSUNKE

Korga yAapAeT MOJIHUA, CHavaa O6pam BHMMaHWe, 4TO HaBepPHO,

BMAEH €€ CBET, 3aTEM C/IblLLIEH ee OCHOBHas NpuyMHa B 061aKax, OHM
3BYK. MIHTepecHo, nouemy? _ HaXo4ATCA OYeHb AaneKo OT Hac.

~

A Kaxkabli pas Habogato 310 ITO 3HauuT, HabatogeHun
AB/NIEHUE, HO HE MOTY ero He [ alT Ham 40CTaTOYHO

06bACHUTB! — UHpopmaLm!

e Kaxue MeTOAbI MCIIOJIB3YIOTCA B HAYUYHBIX I/ICCJIeI[OBaHI/I.HX?

Ilouemy nTuHelika magaeT HA 3eMJIIO?

Oo6opymoBaHMe: JUHENKA.

Xoxa uccaexoBaHuAg:

BreinycTtuTre u3 pyk JuHeHKY HaJa MapToil ¢ OompeliesieHHON BHI- |

COTHI 1 IpoHabIonaiiTe 3a Heli. ITocTapaiiTech 00BACHUTE, ITOUE-

My JIUHENKa IaJaeT Ha TOBEePXHOCTh IapThI ?

O6cynuTe pe3yabTaThI HCCIETOBAHMA:

e Kakoe Baiiie mmpeaIioio:keHne IOATBEPAMIO 9TO IIPOCTOE UCCIe-
noBaHue?

e Kakyio (husuuecKyo 3aKOHOMEPHOCTDH YCTAHOBUJIN Ha
OCHOBaHUHU ITPEAIIOJ0KEHUS 1 UCCIeNOBAHTA?

_/

Yuensble, paboraroiiie B c(epe eCTeCTBEHHBIX HayK, HCCJIEIYIOT
SIBJIGHUS OIIPeeIeHHBIMY MEeTOAaMU. ITH METOALI NCCJIeTOBAHMIS Ha-
BBIBAIOTCA HAYHHbLMU Memodamu .

Kak 1 BO Bcex eCTeCTBEHHBIX HAyKaX, B (pM3MKe METOABI MCCJe-
NOBaHUA ABJIAIOTCA HAbOA00eHue, IKCnepUMeHm 1 meopus.

Haomromenue — 510 cOOp mH(poOpPMAIIMM IIPH IIOMOIIY OPraHOB
YyBCTB, HO €3 BMeIlIaTeJIbCTBA B CAM IIPOIECC ABJIEHUA. ,

YueHbIe 00BSACHAIOT ABJICHUA U IPUXOIAT K OIPeaeIeHHBIM BBIBO- i’/
Iam, HaOaogad3a HuMu. OqHAKO IIPpY O0OHAPYKEeHN U IPOTUBOPEUNN B
ABJIEHUAX JJIA UX O0BACHEHUA CTABATCA HOBBIE BOIIPOCHI — npobiem
Hble 60nPOChL. 3aTeM HaUMHAETCsI IIOUCK OTBETOB Ha 9TH BOIpOeh!.
XOJie TIOMCKAa OTBETOB BBIABUTAETCS MPEAIIOIOKEHIIe (I‘I/IIIOTGB&)::\\ N
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IIpednonoxcenue (2unome3a) — 3TO Ipen-
ImoJiaraeMbIil OTBeT Ha HPOOJIEMHBIA BOIIPOC. b
1 mpoBepKU IPaBUJIBHOCTU IIPEAIIOJIONKE- \
HUA (TUIIOTE3bl) IPOBOJATCA IKCnepuMeHmol ‘ ’
(omBITHI). ‘

dusuneckuill Ikcnepumenm — 3TO MeTOJ,
U3yUYeHUA MPUPOAHBIX ABJIEHUN B CHEIMAJIBHO )
CO3[TaHHBIX YCJIOBUAX. OKCIIEPUMEHT UJIU O/~

TBEPsKIaeT, UJIU OTPUIlaeT npeamosioxkenue (rumoresy). Ha ocHoBa-
HUU pe3yJIbTaTOB dKCIIepUMeHTa GOPMYIUPYIOTCA (PpHU3UUEeCKHEe 3a-
Koubl. Hampumep, moHabrogaiiTe 3a majeHneM JOKIEBbIX Kallejb
WJIM KaMHs, BRIOYIIEeHHOro n3 pyK. OHU Bcerga magaioT Ha MOBEPX-
HOCTb 3eMJu. M3 Hammmnx HaOIIoAeHU MOKHO c(DOPMYINPOBATE CJIe-
IyIomui (PU3NUYeCcKU 3aK0H: JOKAeBble KallJIi I KaAMEeHb BCJIE/ICT-
BU€ IPUTAKEHUA CO CTOPOHBI 3eMJIH Bcerna OyayT magaTh Ha ee II0-
BEPXHOCTb.

Temepb MOXHO BBIABUHYTH TaKYIO TUIIOTE3Y: Pas JOKAEBbIEe Kall-
JI1 ¥ KAMEeHb B I10JIe TATOTeHUA 3eMJIU BCeTa MafaioT Ha ee TOBepX-
HOCTbB, TO U ApyTHe (pmsuduecKme Tesaa OyayT nagath Ha Semurio. [lasa
ITPOBEPKHU JaHHOI I'MIOTEe3bl CTABUTCS 9KCIIEPIIMEHT.

Taxoii s5KcIIepuMeHT BbI YiKe IIPOBEJIN C JUHEeHKOM, 1 BRIABUHYTAs
TUIIOTe3a IIOJyYHnja CBOe IIOATBEPIKIeHUe: JUHENKa, TaK Ke Kak
IOKIeBhIe KallJIu M KaMeHb, BBIITYIIIeHHBIN 13 BAIlIUX PYK, BCJEACT-
BU€ IPUTAKEHU K 3eMJIe ITalaloT BHU3, Ha €€ IIOBEPXHOCTh.

Takum 00pas3om, BbI “OTKPBLIN 3aKOH IPUTAKEHUA BCEX TEJ 3€M-
aeti. Hy:XHO oTMeTuTh, 4TO B (hU3UKe dKCIEPU-
MEeHTAJIbHBIA METOJ MCCJIeIOBAHUA BIePBbIe OBLLI
OIpUMeHEeH UTaJbIHCKUM yueHbIM ['anmiieo 'ann-
JeeM. Bpocas mpeaMeTsl ¢ HaKJIoHeHHON IIm3aHe-
KO OaIlIHU, OH UCCJIEIOBAJ UX [IBUKEHUE.

IruM sKcuepuMeHToM ['anuiein toKasaJ OIIu-
0OYHOCTH THHOOTE3bI APHUCTOTENA, BBIABUHYTOM
uM 6osee 2000 ger Hasanm 1 yTBep:KoaBIIeH, UTO
“raiKesIble TeJia maJaloT ¢ 00Jiee BEICOKOM CKOPO-
CTBbIO, UeM JIETKHe TeJja’.

IKCIIEPUMEHTAJbHO IIOATBEP KIeHHAA TUIIOTe-
3a IpeBpaliaeTcs B uauieckuil 3akon. YUeHbl-
MU II0 pe3yJbTaTaM HaOJI0JeHUil, TUIIOTe3, SKC-
IIePUMEHTOB, PU3NUYECKIX 3aKOHOB 11 0000II[eHU I
9TUX B3aKOHOB B WHTOTE CO3Maau (PU3UYECKHe
TEOPHH.

| Taauiaeo
Tannaei

pasgen 1. YTo nsyqaert gauanka? @)
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3naerelnulesi’

e IlepBasa pusuuecKas TeOpus, Ipe-
JIOJKeHHad aHTVIMHCKUM (hU3UKOM
HNcaaxom HrioTomoM, Ha3bIBaeTcs
KJaccuyeckoil MexaHukKoil. 9Ta Teo-
pHUs U3yUaeT IBUKEHNEe 1 3aKOHBI
B3aUMOJENCTBUA TeJI.

HNcaax HeroTon
(1643-1727)

o Aurnuiickuit pusuk [xeiimc
MaxcBeJi1 orpezesn o01Ie 3aK0-
HOMEPHOCTH 3JIEKTPUUYECKUX U Mar-

8 HMaxeiime Knapk
HUTHBIX SIBJIEHUM.

Maxkcsean (1831-1879)

e AMepuKaHCKUN GU3UK AILOEpPT
OUHIIITENH CO34aJ CIeI[UaJIbHYIO
Teopuio orHOocuTesbHOCTHU (CTO)
—TEeOPUI0, OMMUCHLIBAIOIITYIO
IBUKEHNE Ha OOJBIINX CKOPOCTAX.

Anb6epT JWHIITEHH
(1879-1955)

(2) )

CBeueHne 3J1€KTPUUYECKON JIAMITbI

Oo6opymoBanmue: (6aTapeiika B 4,5B), coeguHUTEILHBIE TPOBOAA

(3 mIT.), HUBKOBOJILTHASA JAMIIOUKA Ha IIOACTaBKe, CKOTY.

Xox ucciaenoBaHuA

1. CoegmuuTe IPOBOIaMI, KaK IIOKAa3aHO HA PUCYHKe, OaTapeiKy M JaM-
TIOYKY.

2. CoenuHuTe, a IOTOM Pa3beIUHUTE CBOOOIHEIE KOHITBI IPOBOAOB (a, b).

O6cymuTe pe3ybTaThl HCCICTOBAHUS:

e Uro HAO/IIOMAaETCA IPU COETUHEHUN U PA3beJUHEHUN CBOOOJHBIX KOHIIOB | |
IPOBOAOB?

e Kakyro runmoresy MOKHO BEIABUHYTH B CBA3Y C 9THUM SABJIeHUIEM ?

e Kaxoit BBIBOO MOJHO cAeJjiaTh B ITOIe€ 3KCHepHMeHTa?
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Cnosapsb

3aTeJIbCTBO.

1
I
1
' Teopusa (mo-rpeuecku theoria) — ucciaenoBaHue, ONNuCaHUe.
' MeTon (no-rpeduecku methodos)—yTh, HOHUMAaHUE.

1

Sinolebily3rania

RaKOBa II0CJIEeqO0BaTEeJIbHOCTDh HAYYHBIX
MCCJIeTOBAHMII 10 (Pu3uKe?

KnioueBble cnosa

Ha6nogeHue
Mnotesa

[ I T = I I -

ipoeepbnelceonishatng)

Mpo6nemHbIN Bonpoc
OKcnepuMeHT

1. C kaxuMu MeTogaMu U3YUEHU I IPUPOABI BbI TO3HAKOMUJINCH ?
2. Kakue aBjeHns BbI HAOJIIOAAIN B CCIAENOBAHUAX HA YpoKe?
3. Ha Kakue BOIIPOCHI IIOMOTJIX OTBETUTD 9T dKCIIEPUMEHThI, IIPOBE/CH-

HbIe Ha ypokre?

MpoekT

Ha pucynkax mpeacTaBiieHbI CXeMbI COJHEUYHOTO U JIYHHOTO 3aTMEHMUI.
Uccaenyiite nzobpaskenusa. IlogymaiiTe Hag Bonpocom: «O Kakoi pusu-
YecKou 3aKOHOMEPHOCTH MOMHO BBIJIBUHYTH I'II1I0T€3y, CBA3aHHYIO C 9TH-

MU IIPUPOAHBIMIN SABJIEHUAMMI? »

CoJitHEeuHOE
3aTMeHUue

JlyaHoe (

3aTMeHue \_7

3eMIs

‘ Jlyna

pasgen 1. Y1o nsy4aert gauaunka? Q)



4. PN3NHECKME BENNYMHBI N UX NSMEPEHUE

B mporttiom sronu, He ©Mes CPEICTB
U3MEPEeHNsd, NCIIOIb30BAIN IJII Pa-
CUETOB YaCTHU CBOero Teja (Hampu-
Mep, «apmiuH», «pyT») (a). UHOTHA
5TH METOALI NPUMEHSIOTCI U
ceuac: Oanb, JaJOHb, OXaIllKa, II1ar
u ap. aa usmepeHuss HeOOJIBIIION
IJWUHBI UCHOJIb3yeTcA AioiiM. Bosb-
e PACCTOSHUS MN3MEPSIOTCSI B
wazax — OBa IIara nIpuOJIN3UTe Ib-
HO paBHLI 1,5 M.

@

Apwun -
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® I
ApumvH — efUHUITA JJIUHBI: PACCTO-
SAHTE OT KOHUMKOB HAJbIEB BBITS-
HyTOI pyKu mo miaeuda (71,12 cm).
Dyt — cpenusad AJUHA CTYIHU HOTH
yesoBeka (30,48 cm).
Hroiim — nauHa IepBO¥ (hasaHTH
6osbIroro maJsma ( 2,5 cm).

Jlokomb
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Wcenenosatines 1 )
Onpenesaum CBOU pa3Mepsbl. N
O6opynoBaHue: mpAMasg U TPeyroJbHasd

HN3mepenue Beanuuna

J . Apiima
JINHEWKU, MOPTHAKHBIN MeTP WU U3Me-
puTesbHAA PYJETKA, TOCKA JIJId 3aIucei, Jloxors
Mapkep, oymara (popmat A3), KapaHgall. Hlar
Xom uccjaexoBaHusAg: CaxxeHb

Kocas caxxeHnb

Hcnonbays usobpakenue (a) Ha PUCYH-
Ke, OIIPeeINTEe COOTBETCTBYIOIINE CBOU
pasMephl W BaMUINIUTE WX B TAOJUILY,
TIepeHeceHHYI0 B pab0Umii TUCTOK.
O6cyauTe pe3yabTaThl HCCJIETOBAHM:

e CpaBHUTE PE3yJILTATHI C pe3yabraTamMu aApy3eii. EcThb tu oTamums?

e Kakue namepeHUA BbI TPOBO/IUJIY IOMA U B KJIACCE U UTO OIIPEIETUIIN B
STUX U3MEPEHUAX ?

oM
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JItoau ¢ IpeBHOCTH CTAJIKUBAJICH C IIPo0JIeMaMy N3MePEeHU A ILJIO-
Iaieil 3eMeJbHBIX YyYaCTKOB, BpEMEeHU, 00beMOB 3JaHUll, OIpee-
JIEHUS PACCTOSTHUM 1 Pa3MePOB Pa3JINUHbIX Tes. C pasBUTHEM HayKU
1 00IITeCcTBA MOBBIMIAIOTCA TPEOOBAaHUA K TOUHOCTU U3MepeHui. s
U3MepPeHNsI KOHKPEeTHON BeJIMUYUHBI (IJINHBI, BpeMeH!, MAacChl, TEM-
ImepaTrypsl, AaBJeHHs, o0beMa) HeOoOXOAMMO OIIPedeIUTh XapakK-
TEePUIYIONINe NX (PU3NYECKYI0 BeJINUYMHY 1 eIUHUILY U3MEepPEeHH .

dusznueckass BeJUUYHMHA — 5TO KOJUUECTBEHHASI XapaKTepPUCTHUKA
Pa3INUYHBIX (PU3UUYECKUX IBJIEHU, BEII[eCTB 1 CBOMCTB TeJI.

Jauna, o0beM, IJIOIAAb, BpeMs, CHJIa, BeC, TeMIepaTrypa, CKO-
POCTH U IPyTroe — 9TO Bce (pU3UUEeCKUe BeJIMUYNHbI. 3HAaUeHue (hpusu-
YeCKUX BeJIMUYUH OIIpeieIAeTCA UBMEPEeHUAMU 1 BHIUYNCIEHUIMU.

Kaxxpgasa pusmueckas BeJIMUYNHA BRIPAYKAETCA OIIPeleeHHBIMU
Ha3BaHNEM, CUMBOJIOM (OyKBeHHOEe 0003HAUeHIE), YNCIeHHBIM 3Ha-
YyeHUEeM U eJUHuIlell nusMmepenus. Hanpumep, ecau roBOpuTca, UTO
“Onuna knaccroli komHamovt 12 mempog”, TO IO STUM IO pa3yMe-
BaeTCs cIeIyIoIee:

e pusuueckas 6euYUHA — IJIVHA;
® OyK8eHHOe o0o3HauerHue —1;

e yucjleHHoe 3HaveHue —12;

® cOUHUUA U3MePEeHUS — mempP.

A nunaxaacchoi komnamot: 1=12m.

Enunuia nsMepeHns MacChl — KMJIOTPaAMM 1 €JUHUIIA U3MEePeHU A
IJIMHBLI — MEeTP BMeCTe 00pas3yioT MEeTPHUYEeCKYIO CHCTeMy U3MepPeHus.
Merpuueckas cucTeMa COCTOUT M3 OCHOBHBIX, HOIIOJHUTEIbHBIX Uy,
IIPOM3BOLHBIX €IMHNUILN3MEePEeHUs. KN\

paspen 1. Yto nsyvaet chyxsvma? 6}




B MeTpuuecKoii cucTeMe BEIIOJIHAIOTCSA JBa BaXKHBIX IIPABUIA:

I. Ins ymobcTBa TOJIBb30BAHUA OOJIBIITUMYU U MAJLIMU €TTHUIIAMU
M3MepeH’s Bce OHU YMHOMKatoTeA uiau aeasarcsa Ha 10, 100, 1000 u
Tak gaJjee.

II. JecaTuuHasa KpaTHOCTDb AN HUIL U3MEPEHUA 3aMeHAeTCA Koa()-
urmtmernTom (cm.: [Ipunoskenns, ctp. 95, radbauria 1).

Ha XI MexayunapoaHoit KoHpepeHiuu 1o merposoruu B 1960 roxy
ObLma cocraBieHa Mexxayuaponuaa cucrtema enunwuil (CH). B Mex-
nynaponnoii cucreme enunuil (CH) ObLaim ompenesieHbl 7 OCHOBHBIX
enmHUI udMepeHudd (cum.: [Tpunosxenusa, crp. 95, rabaura 2).

i3naerelnulesi?

o Paginumsa B efUHUIAX U3MEPEHUs IIPEIlATCTBOBAJIU Pa3BUTHUIO TOP-

TOBBIX CBsIBell MeXKAy cTpaHamMu. A ycTpaHeHUA 9TOM IIOMEXUW BO
@paununu B 1799 rony 6bl1a BIiepBhIe YCTaHOBJIEHA 00ITTaA N3MEePUTEb-
Has eIWHUIIA — 9TAJOH (CTAaHIapT).
ITUM 5TaJIOHOM CTajia eIUHUIIA U3-
MepeHusa JINHBL — oguH MeTp. Ci1oBo
“merp” os3HaAUaeT wm3MepeHUe (II0-
rpeuecKu metron).
OauH MeTp — 3TO PACCTOSAHUE MEXKIY
IBYMA IITPUXaMU Ha JUHENKe, N3To-
TOBJIEHHOW W13 CILJIaBa MJAaTHUHBI U
UpUAuA. OTa JUHeHKa ABJIIeTcA
IMAanoOHOM ONUHBbL T XPAHUTCA BO
@Dpannun B ropoze Cesp.

dTaoH
IIAHBL

e O0sacTnb HayKV, 3SaHUMAaIOIasaACa U3MEePeHUAMU, Ha3bIBa€TCsA Mempojio-
2ueti. CrenuaancThl, BRIIOIHAONNE N3MEPEHN C OUeHb BHICOKOM TOY-
HOCTBIO U paspabaTbIBaroIue AJIs 9TOTo HamboJsiee shGHeKTUBHBIE CIIO-
co0BbI, HA3BIBAIOTCSA MEMPOLOZAMU.

He mHamo myTarb Memposozuio ¢ memeopoiozueii. Memeopoiozus — 3TO
HayKa, n3yJarolnas 3eMHY0 aTMoc(epy.

[ﬁ]

Idnuzon u3 puabma “ApumuH MaJg axaH”.
Acxkep 0Oeii ormepser ['oabuoxpe IATH ap-
mrHOB TKauu. OnpenenuTre, CKOJIbKO TKa- .
HH B MeTpax nokynaer ['roapuoxpa? ‘




NiroletilysHang

Hnasa xapakTepUCTUKU H3MEPEeHUS COOTBETCT- T

BYIOIIlelI _ HeOoOXOAWMO OIPeNeJUTh ee MeT
E/II/IHI/II_Ia n3MepeHud OJIUHBbI — n eJnHUIla p

— EAavHuua namepeHus
M3MEepPeHUs MacChl — __ 00pasyloT MeTPUUYECKYI0 DU3NYECKAS BENMUMHA
CHUCTeMYy U3MepeHud.

Kunorpamm

1. Ileperecure TabauIty B pabounii IUCTOK U 3AITUIIINUTE M3BECTHYIO BAM MH-
opmanuio o eTMHUIAX UBMEPEHUA.

Enuanna usmepeHusa Nudopmamus

2. 3amosHUTE TAOJUILy B COOTBETCTBUM ¢ MeXKIyHAPOIHOI CHCTEMOM eIMHIIL:

dusznueckas BeJINUNHA Enunauna namepenus 8 CU

3. BrIpasuTe cienyroIine BeTUUNHLI B MeTpax:

a) 728 mm d) 8 mm
b) 0,18 cm e) 0,25 xkm
c) 45 MM 1) 0,38 nm

paspen 1. Yo nsyyaet gpuavika? @)
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5. USMEPUTEJIbHbIE NMPNBOPHI
r

B noBcenHeBHOMI "KU3HU UeJIO-
BEeKY HepeaKO HYKHO U3MePAThH
pasauyHble (pu3uYeCcKUe BeJin-
YHMHBI: TeMIIepaTypy TeJja WIn
KOMHATBI, CKOPOCTD JBUKEHU S
aBTOMOOMJISA, KOJIMUYECTBO caxa-
Pa 1 BOABI IIPU IIPUTOTOBJIEHN N
BapeHbdA, MacCy MOKYIIaeMOT0
IIPOAYKTAa, BPEeMs B IIyTH OT JI0-
Ma IO IIKOJHI...

e Kak M0o:KHO onpeieiuTh 3HAUEHUA BEJTUUNH?

e MosKeT Ji 4YeJJ0BeK IIPU IIOMOII OPTaHOB YYBCTB TOUHO
OIIPeNeJUTL (PU3NUYECKIE BeJIUUNHEI?

e YTo HCIIOIb3yeTCs AJIA N3MEPEeHUs (DU3NUECKUX BeJIMUNH?

3

Kaxoii aTo mpudop?

Oo6opymoBaHme: N300paKeHU PA3INUYHBIX U3MEPUTEIbHEIX IIPUOOPOB.
Xonm ucejaeaoBaHuAg:

BuumaTeIbHO paccMOTPHUTE IIpeACcTaBIeHHbIe Ha (oTorpadusax mpudo-
poi. HazoBuTre ux u ompezennTe, Kakue GusnuecKre BeIUUNHBI MOKHO
M3MEPHUTH C UX IOMOIILIO. 3aIOJHUTE TA0JIUITYy B paboueM JINCTKeE.

Ne HaumenoBanue npudopa HNsmepsiemasn husmyecKass BeJINYNHA
1 Pynerka (usMepuTeabHAas JEHTA) Innaa

O0cymuTe pe3yIbTaThl HCCIAEIOBAHUI:
e EcTb s111 0011[1e uepThl y IPHrO0POoB Ha (poTorpadpuax ?
e Kax ompemesnTsb Ipenesbl I3MEPEHUA 3TUX IIPuO0OPOB?




Y Bcex m3MepUTENbHBIX NPHUOOPOB, IIPEACTAaBIEHHBIX Ha (hOTO,
umeeTcs mKaaa (nmemernus). [lpu usmepennu 3HaueHN GU3UIECKUX
BEJIMYUH HeOOXOAMMO 3HATh IEeHY MeJIeHUA U IpeJesbl U3MepeHU

IIKaJIbI IpHroopa.

2

OmnpeneneHne HEeHbI OHOIO TeJICHU S KA bl JUHEHKH
O6opynoBanue: iuHelKaA.

XomuccjaenoBaHUT:
1. Beibepure Ha IIKajie JUHEHWKU JBa JIOOBIX OIMMKAUIINX OOJIBIITHUX

IITPUXA C YKA3aHHBIMU 3HAYEHUAMU BeJUUYUH (4 U b) U BEIUUCIUTE
pasHoOCTb 3TuUX 3HaueHuii. IlolyuyeHHOe BRIpAKEeHIIEe OTMETLTE B pa-
6oueM JINCTKeE.

2. IlogcuuTatiTe KOIUYECTBO AEJIEHU (1), PACIIONOMKEHHBIX MEKIY 9TUMU
mIrpuxamu. Pesysibrar 3amuiinuTe B paboumii JINCTOK.

3. Pasnenure mosyueHHy0 pasHocTs (b — a) Ha KOJMduecTBO aejeHuit (n) u
BBIUNCJINTE IIeHY ONHOI0 AeJICHN INHEeNKHN.

pa3HOCTh 3HAUCHHUH JABYX ONMKaWIINX

OONBIINX IITPUXOB b-a
Ilena oxHOTO NMEyIeHUA = - =
KOJIMYECTBA ACJICHUU MC)KI[y 3TUMHU I.HTpI/IxaMI/I n
Enunanmna
H3Mepe|H1’Iﬂ a b IMudps! HA IKATE
| | |
0 1 2 3 4 5 6 7 8 9 10
mmm\HH\HH\mmm\HH\HH\mmm\HH\HH\mmm\HH\HH\m\MH\\HH\HH\\MM
|
n

OpHo meseHNe IMTKAJbI

O6cyauTe pe3yIbTaThl HCCIETOBAHUA:

e B KaKuX eqUHUIIAX MOMKHO U3MEPATH IJUHY JUHEHKONH, TOKa3aHHON
Ha PUCYHKe?

e KaKoBa 1ieHa OLHOTIO AeJIeHN S JUHeTKu?

_/

o
It omipeieIeHU A IeHbI OJTHOTO AeJIeHUA JIMHEeKU B MCCJIeIOBAHIN

2 BBIUHTAEM M3 0OJIBIIIEr0 3HAYEHU A JIOOBbIX ABYX COCETHUX IIITPHUXOB
MmenbIiee. Hampumep, npon3BOIbHO BHIOPAHHBIE IITPUXY 3 1 4:
4—-3=1cMm. 3aTeM cunmTaeM KOJIUUYECTBO JeJIeHUNA MEKIY STUMU IIITPU-

xamu: n=10 gesennii. [Tocjie 5TOoro BeIUMCIsgeM I[eHY OLHOTO JeJIeHUI: y.
I b-a  4-3 1 0 Loy -1 \
€Ha OJHOI'0 IeJIeHUA = CM = CM=——CM= cM = 1mmMm
n 10 10 ’ A
Nraxk, 11eHa 0OgHOrO AesIeHNUA paccMaTprUBaeMo JIMHEHKY COCTaBIAET, 11 .

- \\ ‘\\ : x
pasgen 1. YTo n3dyyaet gpusvka? 6}
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3Haereinulasi? 1
BoapmuHCTBO (husdmuecKux Tpu-
00pOB, NCIOJIB3YEMBIX B OBITY, IIPO-
cTble. B IOBCcemHEBHOU KH3HU
YacTo MPUMEHseM Takue Ipudo-
pBI, KaK JUHEeNKa, MEH3ypKa, Be-
CBI, YaChl, TEPMOMETP.

B mpousBoacTBe, TeXHUKE, MEIN-
IMUHEe W HayKe HCIIOJb3YIOTCA 060-
Jee CJIOKHBIe Tpubopsl. Tak, i
M3MepeHnd IJINHBI PeK U JOPOT 110
KapTe IIPUMEHAIT KYPBUMETP
(1), nnsa nusMepeHUsI AJIUHBI ITPOM-
IeHHOTO HMYyTU IIPU IIOMOIIM Bpa-
miaroIuxca Kojec — ogometp (2),
IJISI OIIPEIeIeHN A TOUHBIX JUHe-
HBIX Pas3MepoB Tejia — IITaHTeH-
IUPKYIH (3), IJId U3MepeHus 1aB-
JeHUA KPOBU — TOHOMeETP (4) u 1p.
B mamre Bpema ¢ 1eJIbI0 OBBIIIIE-
HUS TOYHOCTU U3MEPEHUS BeJIU-
YWH UCHOJIL3YIOTCS IJIEKTPOHHBIE
npubopsl. B Takux nmpudopax BMe-
CTO IIIKAJIbI — U(MPHL.

INeKMmpPOH-
HbLlL KYpEuU-
memp

Mexanuueckuil
Kypaumemp

Odomemp

Tonomemp

AN \\5
) —_—\




Cnosapsb

Mensypka (a) — npo3padHblii (MIn
TIOJTYITPO3PAYHBIN) COCYA s
usMepenunsd oobema (emxocrtu). Ha
BHEIIIHIOIO IIOBEPXHOCTH COCYIa
HaHeceHa IKaja. Vcmonbayercs qia
U3MepeHnA 00bEMOB MEJIKUX TeJ U KU -
KocTeil B 1a0opaTopuAX 1 ObITY (HaIpH-
Mep, B KYJIUHAPUHN).

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

i

' Kypsumertp (b) — mpubop misa

| U3MEPEeHU JINHBI U30THYTHIX JIMHUAMN.
| KypBuMeTp ucmosb3yercs OJis

1

! USMEPEeHUs IJIUHBI PeK, aBTOMOOUJIE-
i HBIX U JKEeJIe3HONOPOKHBIX IIyTell, Ha-
' HECEHHBIX Ha KapTy.

|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

MItanreHuupKyIs (¢) — mpubop,
U3MEePAITUHN C BBICOKOM TOUHOCTHIO
BHEIIIHIE U BHYTPEHHNE PasMepsl TeJa.

Omomertp (d) — mpubop yid U3MEPEHUA
MUINHBI TPOMIEHHOTO Ty TH PN
IIOMOIIIY BPAIIAIONIINXCA KOJIeC
BeJIOCUIIe/ia, MOTOIIMKJIA U JID.

Ha pucyHKe npeacTaBiieHBI Ba TEPMOMETPA.

OmnpenenuTe A KaMKIOTO U3 HUX

CJIeYIOIIe XapaKTePUCTUKN:

e KakoB npenes mamMepeHud B Ipagycax mo
IMenscuto (°C)?

e KakoBa 1ieHa OQHOTO ZieJIeH!A B Ipagycax
o Ilenbcuio?

e Kakyio TeMIiepaTypy moKas3bIBaeT KasKIbIi
u3 HUXx?

pasgen 1. Y7o n3dyyaer qqywk
Y
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Sivoleily3Hanin

Kniouesbie cnosa

3HaueHUA (PUBUUECKUX BEJIUUNH N3mepuTtenbHbIN Npubop
U3MepATCA IPU IoMoI . Bce mpubopbl  Llkana
umeoT . Ilpu ucnosbzoBaHUU LieHa aeneHus

M3MEPUTEJbHOTO HIPHUO0Pa BAKHO OIPENe/IUTD MeH3ypka

_ . Ilpu nomomu __ m3MepAIOT 00BbEM TeNId, Beckbl

___— Temmeparypy,  — AJAHHY,  — MacCCy. [JluHenka
TepmomeTp

1. Bam Hy:XHO BBIOpaTh IPUOOPHI IJIA YKa3aHHBIX Iieseil. Kakoit m3 HuUX
npexpmourere?
— Jloiss m3MepeHusa TeMIepaTypbl KOMHATHI:
A)Yacer B) Tepmomerp C) JIuneiika D) Becsr E) Meunsypra

— 11 u3MepeHu s TJINHBI Teaa:
A)Yacer B) Tepmomerp C) JIuneiika D) Becsr E) Meusypra

— Jl1a u3MepeHusI Macchl TeJia:
A)Yacwr B) Tepmomerp C)JIuneiika D) Becsr E) Mensypka

— Jlnsa uaMepeHusi BpeMeHu:
A)Yacer B) Tepmomerp C) JIuneiika D) Becsr E) Mensypra

— JI1a u3aMepeHust oopemMa:
A)Yacer B) Tepmomerp C) JIuneiika D) Becsr E) Meusypka

2. Ha pucyHKe npeficTaBJIEHbI MEH3YPKa, TEPMOMETD U Tpu JuHelku. Omn-
peznesiviTe IIpeieIbl U3MEPEHNA U IeHY JeJIeHUA 3TUX IPUOOPOB.

=z
S

= = I 0 cm 1 2 3 4
E_ZOO

== |||||||||||||||||||||
= I 10 20 30 40
=150 cm

§_100

%_ |||||||||||||||||||||
= II g cm 5 10 15 20
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6. TOYHOCTb B USMEPEHUAX

Mawma nmopyuusa Baru-
¢y KyouTth B MmarasuHe
500 rpaMMOB caxapHOT'O
necka (a). Barudg, Bep-
HYBIINCH JOMOIM, eIe
pa3 B3BeCUJI eT0 Ha
MPY*KUHHBIX Becax. OKa-
3aJI0Ch, YTO IIPOJABEI]
JlaJI eMy caXapHOTO Iec-
Ka OGoubite (b).

e KaxoBa npuunHa 00JIbIIIONH MacChl CAaXapHOTO mecKa?

|
(1) )

HN3meprTe nauHy KapaHgala

O6opymoBaHme: TUHENKA, KapaHIalll.

Xoxg ucejaexoBaHuAg:

1. OmpemenuTe 1eHy AeJIeHUSI IUHEHKN.

2. ITomecTuTe KapaHalll BAOJIL JUHEHKH.

3. lsmepbTe Tpu pasa IJJINHY KapaHaaliia, TJIaasd, IPUIyPUB OAUH IJIas,
cHayaJia IIPAMO HA ero HAYaJbHYIO, a 3aTeM Ha KOHEYHYIO TOYKY.
BrecuTe pesyibTaThl B pabOUMi IMCTOK.

0 1 oM 2 3 4 5 6 7 8 9 10 11 12 13 14 15

O6cyauTe pe3yIbTaThI HCCIEeTOBAHUI:
e KaxoB Impefes usMepeHnii 9ToH JNHeHKI ?
e KakoBa1ieHa fesieHNA JINHENKI ?
e Ecyiu BBl M3MepuJIn JUINHY KapaHJallla TPU Pasa, MoJyUYnIoCh JIU Y Bac
OJ[HO U TO YK€ UHCJO0?
e EcJiu mOoJIyuYnIn pasHble Uync/Ia AIUNHBl KapaHgala, TO Kakoi u3
pe3yJabTAaTOB MOMKHO IIPUHATH 3a 00Jiee TOUHBI?
- J -
OOBIYHO B I3MePEeHNAX HeN30eKHO CYIIIEeCTBYET OIIpeeJIeHHAaA He- w;/
TOYHOCTb, UJIN IIOTPEIITHOCTEL. IIoTpeIHocTh NPONCXOAUT WK 13-3a \ w4
OIMINOKHY YeJIOBeKa, KOTOPBIHN IIPOBOAUT U3MepPeHNe, N 13-3a HECO- >A
BepIIIeHCTBa caMoro nmpubopa. Kaabiii mpu6op nMeeT CBOIO ITOrpelfl

'y

HOCTbD. \ \

paspen 1. Yo nsyyaet gpuavika? @)
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Yem OoJibllle OeJIeHHII Ha IIKaJe —— ‘

npubopa, TeM ¢ OoJibIllell TOUHOCTBIO U
IIOJIYUYaIOTCA UBMEPEeHU A. 13 14

Konuuk Kapangaiia pacmoJjaraercsa Mexxay gejaeauavu 13,71 13,8:
13,7cm<1<13,8 cm
ITozpeurnocms npubopa pasgHa NOJL0BUHE UeHbl 0eJleHUS e20 ULKA-
avl. Tak Kak IeHa JeJeHus JUHEeHKHN paBHa 1 MM, TO IIOTPEIIIHOCTDb
usmepenus oyzer 0,5 mMm, uau 0,05 cm. Takum o6pasoM, TOUHYIO
IJINHY KapaHaallla MOKHO 3aIlliCaTh CJIeIYIOIINM 00pa3oMm:
[=13,75cm = 0,05 cm
ITO O3HAUaeT, UTO HaAMOOJbIIIee 3HAUEHNE IJUHBI KapaHala
MOJKEeT ObITh:
[=13,75cm + 0,05 cm= 13,8 cm,
a HauMeHBbIIIee:
1=13,75cm—-0,0becm=13,7cm
TouHOE 3HAUEHME I'Ie-TO MEKIY STUMU YHCJIAMMU.

ToluHTepectc

e B mpormiom aHrmuiickre epMepsl ILIOMalbh CBOUX 3€MeJIb N3MEePSIN
ILJIOIAALIO TIOJISI, KOTOpOe MOT BCIaxXaTh ObIK. Hampumep, B TeueHue
OOHOTO OHS OOWMH OBIK MOXKET BCIIaXaTh ILIOIIanb B 1 akp (mpubiau-
suTenbHO 4047 M%), CreslaHHAA ILJIYTOM B 3eMJIe 60PO3Aa JJIMHOII OKOJIO
200 m HaswvIBaeTCA QPYPJLOHZOM.

Ha pucynke mokasano maMepeHUe IJINHBI Tejla ABYMs Pa3HBIMU JUHEN-
kamu. OmpeneanTe OJINHY Tejla 1 IIOTPEITHOCTD JINHeeK. BrlgcHuTe, KaKkas
u3 InHeeK 0ojiee TouHas. Pe3ynbTaThl 00CyIuTe CO CBOMMU TOBAPHUIIIAMU.

@ ‘HH\HH‘HH\HH‘HH\HH‘HHU\H‘HHUH\‘HWH‘HW @ ‘ ‘ ‘

Lprprp e
Ocm 1 2 3 4 5 6 Ocm 1 2 8 4 5 6

%%
Q[m Gnﬂ y3"'°n" e KnioueBble cnosa

Hna  usMepeHUit HEOOXOAMMO IPUHATDL BO BHH- MorpewHocTs npu6opa
manmne . OHa paBHa IIOJIOBUHE 3HAUEHUS Lenexue /S N
M3MEePUTEJbHOro Ipubopa. TouyHoCTL \\ .

A \\\
@ (\/\\:\ ‘



1. Yto moHMMAaeTe IO CIOBOM
“morpemrsocTs”’?

2. Yemy paBHa HOTPENTHOCTH ITpubopa?

A) IIpeneny nusmepenus npubopa

B) IlosioBuHE 3HAUEHU ST CAMOTO MaJIEHbKOTO
IeJieHus mpudopa

C) Camomy MaJieHbKOMY OeJIeHUIo mpudopa

D) Yucny neneHuii MeX Iy IByMA OOJIBIITMMU

COCeIHUMU JeJIeHUIAMU
E) ITosnoBuHe mipemesa naMepeHusa mpudoopa

3. KakoBo 3HaueHMe OOHOTO AeJIeHuA ceKyHmomepa?
Kaxkosa morpernnocts mpubdopa?

MpoekT

OmnpenennTe Opeaesbl U3MePeHU s, 3HaUeHe JeJIeHNs 1 IOTPEIITHOCTD 13-
MEePUTEJbHBIX IPUOOPOB (HacTeHHbIE YaChl, MOPTHAKHAS JIEHTa, IOCyaa C
IeJIeHUsIMU, JUHeliKa, BeCbl M IPYyroe) B BaIlleM JOME U 3aIIOJTHUTE Tab-
JINITY, IePeHEeCEeHHYIO B PA00U il IUCTOK.

WsmepurenvHuble ITena nenenusa ITpenen usmeperus | Ilorpentaocts
nprGOPHI M3MEepPeHnA
Becnr
Yacsr
OBOBLAKLWHUE 3A0AHUA

1. K xakum q)I/ISI/I‘IeCRI/IM ABJIEHUAM OTHOCATCSHA OIIBITHI 11 ABJIEHUA,
n3o0pasKeHHbIe HA CIEAYIOINIEM PUCYHKe?

1 2 3

|
\

4
\

paspen 1. 4To nsydaet guanka? é)
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2. OmnpegennTe 3HaUeHNE OSHOTO JeJeHUA U IIOTPEITHOCTh IPHO0PoB,
IpeJcTaBJIeHHbBIX HAa PUCYHKeE.

@

|IIII|IIII
200 300

400

|
500
MM

@lllll

200

3. Kakoe us asjenuii remiosoe?

a. Boma nmpu KumeHuu IpeBpalnaeTcs B map.

b. Boma ripu 3amMep3aHUY IIPEBPAIIAeTCs B JIeH.

c. Jlem npu TagsHUYM IpPEeBPAIlaeTCsA B BOAY.

d. ITap mpu oxJaKIAeHN N IIPeBpaIaeTcs B BOIY.

250

11 | I
300 350
MM

A) TonpKO au ¢
B) Tonbko b u d
C) TosbKO a
D)a,b,c,d

E) rosnwsko a, ¢, d

4. HalimnTe NpaBUIbLHBIN BEIXOM, IIPOABUTASACEH BJOJIb JUHUHA, IIOKA3KI-
Baromux ucturHoe () uiu joxkuoe (JI) yTBep:KIeHNe B AUeliKax.

JBusKkeHMe ILJIIaHET BO-
kpyr ConHIa — 9TO Mexa-
HUYECKOe [BUKEHUE.

@

se

IIpu moneTe camosera
HMEIOT MECTO BCE SBJIEHUA.

@,

dusuKa — 9TO HAyKa, U3y-
YaroIas TOJIbLKO CTPOEHNE
MaTepuaJbHOTO MUpPA.

34)

ge

BosuukHOBEHUE TeHU —
9TO TEIIJIOBOE sSABJICHUE.

Brixog — 1

D6

Beixom — 2

ITorperraocTs mprdopa
— 9TO IIOJIOBUHA IIEHBI
HAVIMEHBIIIErO [eJICHIS
mpuoopa.

3

DE)

4

Pa6ora sneKkTpuyecKo-
ro mpubopa — 9TO Ipu-
pOIHOE ABJIEHUE.

Brixog — 5

o v}

o |5

X X

o o

p= p=|
| |

DE)

Brixog — 6

Pagyra — ato
CBETOBOE SBJIEHUE.




[ =35-50 | MATEPUS

7. MaTtepus, BeLeCcTBO U huanyeckoe nore
8. BelyectBo 1 TENO

9. Cs4a3aHHble cuctembl: AToM. ATOMHOE S4p0
10. Monekyna

11. ArperaTHble COCTOSAHUS BeLlecTBa
e OOoOWatoLme 3agaHma




MATEPUA

7. BELWLECTBO N ®N3NYECKOE NMOJIE

OrnsageBHINCh BOKPYT, BbI YBUAUTE
MHOKECTBO KUBBIX U HEKUBBIX
00beKTOB. HeKOTOPhIX M3 HUX BEI
KacaeTech MJIU UyBCTBYeTe UX apoMar,
CJBIIIINTE U3JaBaeMble UMU 3BYKU.
OnmHako MeXXIy MHOTUMU TeJaMu
IIPOUCXOJAT TAKKE SABJICHUA, KOTOPBIE |
He OMIymIaTcsa opranamMm gayBcTB. Ha-
IIpIMEepP, HEBO3MOMKHO IIOYYBCTBOBATH
5JEeKTPOMarHuTHOeE ToJie,
IelfcTByIOIIee Ha MOOUJIbHbBIE
Tesie()OHBI UJIN TE€JIE€BU3OPHI.

e KakoBa npuunHa nageHus GPyKTOB C BETKHU HA 3eMJIIO?
e UTo npuTATUBaEeT KYCOUKM Kejie3a K MarHUTY ?

e [Ipu momoIu yero nepefaeTcsa Iepegaun U3 CTyAUN Ha 9KPaH
TeJaeBusopa?

e Yro obecreunBaeT CBsA3b MOOUJIBHBIX TeJe(OoHOB?

Uccneposarvne 4 N
Kak Mo:KHO onpeaeauTh 00beKThI?

1. 3amoaHUTE COOTBETCTBYIOI[ME KJIETKU TaOAUIbl 3HAKAMU “+” mian
“—” KaK IIOKa3aHo Ha IIpuBeJeHHOM 00pasiie B padoueM JIHCTKeE.

O0BexT 3penuem | Ciayxom Hpuxocuo-| 1y, s3anaxy| Ha BKyc
BEHIEM

Kuwura + — + — —

T'pom

Mopo:xenoe

Hyxu

2. Yuuresib, oOOpPaTUBINNUCH K KJIACCY, IOPYUYHUJ UM PEIIUTH OTHY TAKYIO

mpobyemMy:

— IIpenmonoskum, Balll OfHOKJIACCHUK Apud HabI0gaeT B JKUBYIO 3a Oe-
JIBIM MeJBeJeM B 300mapKe. Anuisa sKe MpeacTaBiageT cede MBICJIEHHO
00pas Toro ke 6esI0ro MeaBeIs.

O6cyauTe pe3yabTaThl MCCAETOBAHM: R

e MOKHO JIX CKa3aThb, 4TO OeJIbIM MeLBelb, KOTOPBI Apud HaOIOmAT B | )
’KUBYIO ¥ KOTODBI Ipe/icTaBIAa cebe MBICIeHHO AJIUIa, — 9TO OfHO /|
To sxe? ITouemy? NN

o




@ 3emHOlL wap u 6ce mena
80 Bcenennoii agaswomes
mamepueil

3eMHOI1 IIap 1 Bce Tejia Bo BeeseH-
HOU ABJsAIOTCS mMartepuei (a). ITporre
TOBOpsA, MaTepusd — 9TO BCE, UTO CYIIle-
CTBYeT B IIPOCTPAHCTBE, TO €CTH JTO
peasibHOE CYIIeCTBYeT, He3aBUCUMO OT
TOTO OIIyIaeM MbI 9T0 mau HeT. Of-
HUM u3 HamOojee BaKHBIX (usuye-
CKHUX CBOMCTB MaTePUU ABJIAETCS ABH-
JKeHue.

Jleuxcenue — amo npou3eovbHbvLe U3-
MeHeHUus, npoucxodauiue 6o Bcenen-
HOlL.

@®opMbI 1 BUABI IBUKEHISI MaTePUU
OesrpanmuHbl. OHM OXBATBLIBAIOT BCE
ABJIeHU A Bo BeesleHHO, HAUMHAI C ca-
MOTO IIPOCTOTO IIepeMeIleHus U [0
YeJI0BEUECKOTO MBITILJIEHU .

Cy1iecTBYIOT JBa OCHOBHBIX BHIA
MaTepuu: BeleCcTBO 1 (pUu3nUeCcKoe
moJie.

BemecTBO — 3TO MaTepus, OIIY-
maeMas HaAIlIUMU OpraHaMU YYBCTB
u uMeIoniasa maccy. Bee sKuBbIe u He-
JKUBBIE 00bEKTHI B IPUPOJIE COCTOAT
u3 BelrecTBa. Macca — OZHO U3 OC-
HOBHBIX CBOMICTB MAaTePUU.

duszunyeckoe moae — 3To Ma Tepus,
C TOMONIBIO KOTO PO oOcCyIIe-
CTBJIAETCA AeicTBUe (B3aUMOIENCT-
Bue) BemecTB Apyr Ha apyra. Cy-
II[eCTBYET HECKOJIbKO BUIOB (pu3mue-
CKUX IIOJIell — TpaBUTaAIlMOHHOE,
9JeKTPUYeCKoe, MAaTHUTHOE 1 IP.

W3yuasda pasHble cBOICTBA BEIIIECTB
1 (PU3NYECKUX I10JIel, yueHble Halll-
Ju 00bsiCHeHUEe NPUYNH BO3HUKHO-
BEHUS Pa3JUUYHBLIX ABJEHUN U BBISA-
BUJIM Iy TU UX YCKOPEHU A UJIU 3aMe/-
JIeHUA.

pasgen 2. Matepuis @



puMerernelnonyieHE bIXE3Hak WK
N

JABu:keHue Mmarepuu. BoablIoi KPyroBopoT BOAbI B MIPUPOIE

Ha pucynKe mpeacraBieHa cxeMa IIPOUCXONAINETO B IIPUPOoe 60JIb-
IIIOTO BOJOBOPOTA KaK IIPUMeD ABUKeHusA maTepuri. OCHOBBIBAACH Ha
CBOUX HAOJIONEHUAX 9TOTO ABIEHUSA, IOATOTOBLTE IPE3EHTAIINIO.

Sinole bily3HanniZ

3eMHOI II1ap U Bce Teja BO BeceleHHOI ABIIOTCA .
KnioueBble cnosa

OcHOBHBIE BUALI MaTepuu — __ u . lIporecc M
0O0JIBIIIOTO Ha 3eMHOM IIape — 3TO MaTepuu. LG
- - BopgoBopot
BewecTtBO
OBuxeHue
poaepb CEEC) SRR dusunyeckoe nosne

1. Yem orinuaercs pusnyuecKoe IoJje OT BelrecTsa?
2. Kakwue cBoiicTBa mMeeT MaTepusi?
3. IIpuBeguTe mpuMepPhl MaTEPUY B IBUIKEHUH .

)




8. BEWWECTBO U TEJIO

BeJbie 11BeTOUK 1 He oroun, a 60JILHO MKKeT,
BeuepowMm paciiBeTaior, He ¢onapsp, a ApKo cBeTHUT,
A yTpom yBAAIOT. He niekapsp, a meuer.

MoJtoz 6b1J — CBETJIO CBETHI,
ITox cTapocTh yeTaa — MEPKHYTh CTAJI.

e UT0 onuCchIBAIOT 9TU 3arafKu?
e MOoXHO 71 UX Ha3BaTh TeaaMu? [louemy?

N

Yt0 310?
Xop uceyaegoBaHMA: BHUMATEIbBHO IOCMOTPUTE HA PUCYHKMU.

3amosHNuTe Ta0JIUIly, OIIPENEINB BEIIeCTBO, TEJIO 1 MOMEb.

T'sos30u

ITonxa T'nobyc T'nauna Henesnas pyoda

Ne HawnwmenoBanue BemectBo Teso Mogenn
1 Tnuna + - -

O0cynuTe pes3yabTaThl HCCIAETOBAHMA:
e [To KaKM 0COOEHHOCTSIM Pas3JIMUAIOT BeIleCTBO, TeJIO 1 MOLEhb?
L e HaszoBuTre CXOOHBIC 11 OTJIMYNTEJbHBbIE NX CBOMCTBA. )

BrbI y:xe 3HaeTe, Bce 00bEKTHI, BCTPEUAIOIINECs B IIPUPOJe Ha3kl-
BaroTcs (hpudmuecKuMHu Tejaamu. Teio — 9To BeIecTBo, NMEeIoIIee OIl-
penenennyio ¢gopmy. Hanpumep, KHM:KHasA IIOJIKA — TEJO, a Ma-
Tepuaj, M3 KOTOPOTO OHa caejaHa (AmIlOMUHHNI, IJIACTUK VLIIVL,
IlepeBo), — BemiecTBo. Yachl — 9TO TeJI0, OAHAKO 30JI0TO NN CTaJII:, ﬁs

KOTOPBIX OHU U3T'0OTOBJIEHBI, — BEIII€CTBO.
paspen 2. Matepusi @)
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3HauuT, BCE Tejla COCTOAT M3 BeIllecTBa. BelrecTBa MMeEOT cOO0-
CTBEeHHBIE Ha3BaHUS: 30JI0TO, CEPEOPO, Keje30, 0JIOBO, ATIOMUHUMA.
Cxoskue 1Mo (pU3UUYeCKUM CBOMCTBAM BEIeCTBA IPYIIUPYIOTCS IO
oIpe/e/IeHHBIMUA HaWMeHOBaHUAMHU. Hampumep, mepedmncaeHHbIe
BBIIIIE BEI[eCTBAa HA3bIBAIOTCS METAJIJIaMH.

Ypoiernuas (popma Tejia — 3To Mogesb. Moer mpuaaoTes TaKie
CBOICTBA TeJia, YTOObI OHAa MOTJIa MCIOJb30BAaThCA B MCCIEIOBAHUAX.
Hampumep, miobyc — aTo Mmozenb 3emHoro mapa. OH BHeIIHe HaIo-
MHUHaeT 3eMJII0, XOTA SeMHOII IITap MHOTMMU CBOMCTBAMU OU€HBb OTJIM -
yaeTcsd OT Itodyca.

MpuMererineInonyIeHHEIXES AR AN

Ilepenecure TabauIly B paboumii JINCTOK 1 3AIIOJHUTE ee 0 IIPUBEeIeHHOMY
obpasiry:

duszuueckoe Teso | BemecTBo, U3 KOTOPOTO Kakyio momeb MOKHO CO3IaTh
COCTOMUT T€eJIO
Jlen Bona Durypku us abpaa

Ure 660 Yariame®

Bce 'xuBas 1 HeXXUBad CyITHOCTb BOKPYT HAC _ Kntoueetielcnoea

BerecTBo B omrpenesieHHO hopMe HasbIBAeTCA . Mogenb
3HauYuT, TeJa COCTOAT M3 BEIleCTB; HAIIPUMeP, KOJIbIIO0 Teno
—9TO0 __, OMHAKO 30JI0TO, 13 KOTOPOTO OHO U3TOTOB- BewecTtBO
J€HO, — . YUPOIIEeHHBIN BuA (PU3UUIECKOTO Tesa Marepus
Has3bLIBAeTCsd .

@Dﬁ@ (CBOVESHA IR

1. VkasKuTe CXOACTBO 1 PA3JINULe CBOMCTB BellleCTBAa U (DU3UUECKOTr0 TeJIa.

2. Yo Takoe Mmomesn?

3. Kakue Qpusuueckue Tejia COOTBETCTBYIOT OGHOMY U3 IIE€PEUNCICHHBIX
HUKe YCJIOBUIA:

a) cocmosuiue u3 00H020 U M020 Jice 8eu,ecmasa;

b) umerwue 00uHAKOBbLE HA3BAHUSL, HO U320MOBJEHHbLE U3 PA3HbLX Be-
wecma.

4. HasoBuTe npuMepsl (pU3NYECKUX TEJI, M3TOTOBJIEHHBIX U3 CTEKJIA,
JIepeBa, CTaJIl, Pe3UHBI U IIJIACTHKA.

5. IlpeacraBiaeHHYIO CXeMy HAUEPTUTE B pa0OUueM JNCTKE. YKAKUTE
CTPEJIKAMM COOTBETCTBHE TeJI BeI[eCTBAM, U3 KOTOPELIX OHU

U3TOTOBJIEHBI:
Temo: | Chesxunku | [ Ilapra| | Msau | | Crakan| | Kmou | «
Bemecrso: | #Keneso| |Pesuna| | Boma | |[lepeso| |Crexmo| _ N

@




CBA3AHHBIE CUCTEMBbI

9. ATOM N ATOMHOE AOPO

CorsacHo JiereHie, YaCTHUIIhI HbLIN, ABUMKYIIIECS B COTHEUHBIX JIyUYax, II0-
ponunu y mpeBHerpeueckux grrocodos Jleskumma (500—440 no H.5.) u [lemo-
Kpura (460—370 10 H.9.) UEI0 O TOM, UTO MATEPUs UMEET aTOMHYIO CTPYK-
Typy. TakuM 06pasoM, COrVIaCHO aHTUYHBIM IIPEACTABJICHUSIM, aTOMHAS UAes
COCTOSLIa 13 UeThbIpeX OOIMUX IIOJIO:KeHMM: 1) BCs IIPHUpoAa COCTOUT M3 MHO-
JKecTBa HeleIMMBIX YaCTUIL — aTOMOB; 2) aTOMbI Pa3jIMYaiOTCsa TOJBKO (op-
MO, KOJIMYECTBOM U CTPOEHMEM; 3) OCHOBHOE CBOIICTBO ATOMOB — JBUKEHIIE;
4) aTOMBI CyIIIECTBYET TOJIBKO B IIyCTOTAX.

Yacrune! o “urpatomiue”  JleBkunn Muneriau Hemoxpur Abxepan
B COJTHEUHBIX JIy4ax (500-440 r. 1o H.9.) (460-370 rr. mo H.3.)

o MOYKHO JIM COIVIACUTRCSA C KaMKIbIM U3 STUX IToyIoskeHmii? IlpenmoskuTe Tumoresy.

Nccnenosakrne 1
BuumarenbHo paccmotrpute o Kakyio CBA3b HabOIOnaeTe MEXKIY
M300paKeHU . n300parKeHnAMY ?

e Kakue BBIBOJABI MOXKHO CoeJjiaTb
us3 I/ICC.HeI[OBaHI/IH?

~N

J

JIums B Hauaste XX BeKa uaeu ApeBHerpeuecKux (puaocodon 00
aToMe OKAas3aJINCh OIMMOOYHBIMM, OBIJIO YCTAHOBJIEHO, YUTO, aTOM
JIeJIUM M COCTOUT 13 0oJiee MenKuX yactuil. Camas ImpocTas MOAeJIb
aToMa OOBIYHO IIpeAcTaBJieHA B (opMe IapukKa. ATOMBI HOCHAT
HAa3BAHUS COCTOAIINX M3 HUX BEIeCTB M 0003HAUAIOTCS Pa3HBIMU
JaTuHCcKuMU OykBamu. Hampumep, arom Bomopoma — H, arom
yriiepona — C, arom Kucaopoaa — 0, atrom :xene3a — Fe, arom 3o10Ta —
Au u gp. Pazabie aToOMBbI O0BIYHO M300paKaioT Pa3HbIM IIBETOM (a) —

TaK UX Jerue oTjimdyaTb ApPpyT OT apyra. O,IIHaRO B peaJIbHOCTH aTOMBI
He mMMeIOT IIBeTa.

@ Mopgenu aToMOB HEKOTOPBIX BEIIIECTB

) - > ‘ V) o

Arom Atom Atom Atom Atom |
Bogopopa: H  yrnepopa: C  xucinopona: O sxenesa: Fe  somora: Au

pasgen 2. Matepuisi @}
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Pasmepsr aTOMOB pasHBIX BEIIECTB PA3JIMYHEI. ITO padHooOpasue
3aBUCHUT OT UrcJia 60Jiee MEJIKUX YACTHUIL B COCTaBe aToMa.

Aurnuiickuii yueHslii 9.Pesepdopa B Xoe mcciieoBaHuA CTPOe-
HUS aTOMa ITPUIIIEJ K BAa}KHOMY BBIBOAY:

AToM — 3TO CBA3aHHASA CUCTEMA, COCTOANIAA U3 SAAPa U dJIEKTPO-
HOB (€), IBM:KyIIMXCA BOKPYT Hero. Takoe cTpoeHMe aToMa, CX0XKee ¢
ConHeuHOII CHCTEMOIi, TO €CTh, Bpamfaioiuxcsa Bokpyr CoJuHIa
IJIaHeT, Ha3bIBaeTCsd IIaHeTAPHOM Moae bio atoma (b).

Anpo atoma — cBA3aHHAs cUCTeMa, COCTOSAIIAA M3 YACTHUIl, Ha-
3bIBaeMbIX IIPOoTOHAMM (p) M HeuTpoHaMu (n). IIpoToOHBI 1 HEHTPOHBI
— 9TO YaCTHUIIbI, MACCa KOTOPBIX IPUOJIN3UTETHHO PaBHA IPYT APYTY.

Macca asieKTpoHa MeHbBIIe Macchl HeiTpoHa B 1838 pas. BaskHbIM
CBOMICTBOM IIPOTOHA U JIEKTPOHA SIBJIAETCS HAJWMUYNE Y HUX SJIEKTPU-
YecKoro sapsdazga. YmcioBoe 3HaAUEHME JJIEKTPUUECKOTro 3apsaa IIpo-
TOHA 1 9JIEKTPOHA OJUHAKOBO, HO OTJIMYAeTCA 110 3HaKy. ITpoToH obJia-
JaeT MOJIOKUTEIbHBIM, & 9JIEKTPOH — OTPHIATEIbHBIM 3aPSII0M.

Adpo
ST %H;Qﬂercmpon
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S’ uon 60dopoda

Amom 600opoda Amom zeaus

IIpu 3axBaTe aTOMOM JONOJHUTEJIHLHOI'O 3JIEKTPOHA MX UYMKCJIO CTa-
HOBUTCSA OOJIBIIIE, YeM UMCJIO IIPOTOHOB. B peayabTaTe aToM mmpeBpa-
I1aeTcs B OTPUIIATEILHBIN NOH, TAK KaK BEJIMUYNHA OTPUILATETHHOTO
3apsAna OyaeT 00JIbIlle BeJIMYNHBI ITOJIOMKUTEIBHOTO 3apAaa. Eciu ke
AJIEKTPOH IIOKHUAAET aToM, TO BeJWUYMHA OTPUIATEJHLHOrO 3apsama
YMEeHbIIIaeTcd, & BeJINUNHA OJIOKUTEJILHOTO 3aPsA1a OCTAeTCA HeUs-
MEeHHOI, M aTOM IIpeBpAaIlaeTcs B IIOJOKUTEIbHBIH noH (d).

HeiiTpoH — yacTua, He UMEIAs JIEKTPUIECKOTO 3apsAsa. ATOM ©
B [1€JIOM He MMeeT 3JIEKTPUUECKOI0 3apsa/ia, IOTOMY YTO YUCJIIO [IOJIO- N,
JKUTEJIBHO 3apAKEHHBIX IITPOTOHOB PaBHO YMCIY OTpI/II_IaTeJIBHO -
3apAKEHHbBIX 9JIeKTPOHOB, U3 KOTOPHIX OH COCTOUT. N
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IIpocTeiiimM aToMOM, COCTOAMIINM M3 OJHOTO IIPOTOHA M OJHOIO
3JIEKTPOHA, ABJIAETCS AMom 6000poda.

Amom zenus — 5TO CBsA3aHHAA CHUCTEMa, COCTOAINASA M3 ABYX
IIPOTOHOB, IBYX HEUTPOHOB U ABYX 3JIEKTPOHOB (C).

Hon. AToMbl 00/1a1a10T CBOMCTBOM TOTEPU WJIM IIPUCOEINHEHUA K
cebe aeKTpoHa. B pe3ynbrare JOMOJHUTEIBHOTO 3aXBaTa WJIN IIOTEPU
9JIEKTPOHA BO3HMKAET YACTUIlA, HasblBaeMasd woHom. VIOHBI OLIBAIOT
NoOXCUMeNbHblMU U ompuuamenvibimu. 1Ipy mpucoeguHeHUU arTo-
MOM 3JIEKTPOHA, YKCJIO 3JIEKTPOHOB B aroMe OyzeT 00JIbIIe YKCJIa IPo-
TOHOB. B pesyibrare, oTpuUIlaTeJbHbBIN 3apAz OyleT OOJIbIIe TOJIOMKI-
TEeJIFHOTO 3apAAa ¥ aTOM IIPEBPAIIlaeTCs B OTPUIlaTeIbHBII noH. Hampo-
THUB, IIPUA IIOTEPU ATOMOM 3JIEKTPOHA, KOJMYECTBO OTPUIIATEIHHOTO
3apsa YMEHBIITAeTC, a KOJTMYECTBO IOJIOKUTEIFHOTO 3apsAia OCTAET-
¢Sl HeM3MeHEeHHBIM 1 aTOM IIpeBpaIlaeTcs B MOJIOKUTEeIbHBIN HOH (d).

[ﬁ]@mm@cﬂ@cﬂm@ MONYMEHEBIX S AN
Vlveenenovaal-me

e AAapo yacTUIBI COCTOUT M3 8 IIPOTOHOB U 8 HENTPOHOB, a BOKPYT sApa
Bpartaiorca 10 smekTporoB. Kak maswiBaeTcsa sTayacTuiia?

e dapo yacTUIlbl cOCTOUT U3 9 IPOTOHOB U 9 HENTPOHOB, a BOKPYT dAApa

Bpaifaiorcsa 8 saexTporoB. Kak HasbiBaeTcs sTa yacTuiia?

Sivole eily3Hanni

U3 Anpa U 3JeKTPOHOB (e), BpallaioIiuxcs Bo-
KpPYT HEro, COCTABJIAIOT __ . ITa MOJEJb aToMa,
npeniao:kenHasa Pesepdopaom, cxoxka c CorHeu-

KnioueBble cnosa
MnaHeTapHasa mopenb

HOM cucTeMoli 1 HasbiBaeTca . CBsA3aHHAS CHC- 20”
TeMa, COCTOAINAd M3 YAaCTHUI[, Ha3bIBAeMBIX Ul
flapo atoma

mporoHamu (p) u HefiTpoHamu (n), oopasyer .
___ AMeeT IIOJIOKUTEJbHBIN, a __ OTPUIATE]b-
HBIL .  —4uUacTuIla, He UMeIOIasi SJIEKTPH-

CBsizaHHas cucrtema
AneKkTpruYveckumn 3apsg

MpoToH
4ecKoro 3apsana. JacTuiia, BOSHUKAIONIAA B pe- HeitTpoH
3yJIbTaTe I0TePU UJIN 3aXBaTa JOLIONHATENBHOTO  ghayrooy

JJIEKTPOHA, Ha3bIBaeTCd __ .

poeepemelceonisHariing

1. ITouemy momesib aToma cxoika ¢ COTHEUHOM cucTeMOoi?
2. YeM OTJINUAIOTCSA APYT OT APYT'a YACTHUIIBI, BXOISAIIME B COCTAB aroMa?
3. Kakme 4acTUIILI UMEIOT 9JIEKTPUUYECK I 3apAm?
a) aroMm b) ssmpo atoma c) 9aeKTPoH d) HEHTPOH e) mpoToH f) noH
4. Kaxue uacTUIIbI He NMEIOT 3JIeKTPUUECKOTO 3apA/a, TO eCTh dJIeKTPO-
HelTpaabHbI? N
a) arom b) axapo aroma c) sseKTpoH d) HEHTPOH e) mpoToH f) moH |

pasgen 2. Matepwisi @)
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10. MOJIEKYJIA

Brigaromuiica asepOaiigKaHCKUN yue-
ubiit Hacpegnuna Tycu (1201-1274) iu-
meT B cBoeM Tpyne “Aximaru-Hacupm”
(9truka Hacwupa): “... Eciu xaKabii
rjaazaMu HCCJIeaZoBaTeas o0paTuT
BHUMAaHNE Ha IIPOIecC M3MEHEeHUuSA Be-
IIeCTB, UX COCTaB W IpeBpallieHue, TO
MOXKHO TOHATH, YTO HU OJHO TEJIO II0JI-
HOCThI0O He wmcuedaer. OHO mpeBpa-

Hacpegaun Tycu
mjaeTcd B IIPOCTOE MJIM CJIOMKHOE Be- (1201-1274)

II[eCTBO TOJBLKO 3a CUET KAaueCTBEHHOI'O
U3MeHeHUs cBoelt (popMbI, COCTOAHUA 1 Beauruii
nBera”’. Jroi ugeeint H.Tycu mpuBHec B aseplailvKaHCKUN

T{eHBIfI aCTPOHOM U
HAYKY U110 00 OJHOM U3 IIePBLIX pyHaa- K
YEY 1 A p by=nz Mmarematuk. OH

f— [ -
MEeHTaJIbHBIX 3aKOHOB 3akoHa COXp?. OCHOBAJI IIEPBYIO
HEHUA M HEYHUUYTOXNMOCTHU MaTepI/II/I’ . oﬁcepBaTopyIIo Ha

BocToke B npeBHEM
ropozae Mapara.

e Mo:xeTe 1u Bel mpuBecTu mpuMep U3MEHEeHUs COCTOSTHUS, (DOPMBI U IIBETA
OIHOTO U TOTO Ke TeJja (BeiecTsa)?
e OT yero 3aBUCAT pPasJINYHbIE CBOICTBA Teaa?

Ucecnenosakune 0 N
AToMHBIE cuCTEeMBI

O6opynoBaHue: IIBeTHOI IIacTuUAUH (OZHA KOpPOOKa), 3yOOUMCTKU
(5—6 mTyK).

Xopa ucejieqoBaHuA:

1. Cnenmute 4 MajleHBKUX IIapUKa M3 ILJIaCTUJINHA OPAHIKEBOIO I[BeTa;
STU IIAPUKU OYAYT MOJAEIAMU AaTOMOB BOZOPOA.

2. 3areM 13 IJIACTUJIMHA ToJiyooro msera cJemnuTe 6 0ojiee KPYIHBIX
IIIaPUKOB, KOTOPbIe OyAYT MOZEJISIMU aTOMOB KHCJJIOPOAA.

3. IlogroroBbTe nBe Momenu. llepBas Momenb: BOTKHUTE B TOJIy0OI
HIapuK ABe 3yOOUMCTKM M HA WX CBOOOMHBIE KOHITLI HACAINTE OBa
OpPaHIKEeBBIX INIApUKa; BTOPAs MOMEJNb: IPUJIEINTe ABA OPAHIKEBBIX
mapuKa ¢ IByX CTOPOH K TOJTy0OMYy ITTapuKy (a). ¢

4. Tak Ke IIOATOTOBBTE JBe MOJETIHU U3 TOJTYObIX IIapUKOB. IlepBas Mo-

Iesib: Ha KOHIIBI 3y0OOUMCTKY HACAJUTE ABa FOJIYObIX IIIapUKa; BFopasd

MOJIeJib: IPUJIETIUTE IPYT K APYTY ABa royonIx mapuka (b). N\
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O6cyauTe pe3yabTaThl HCCIETOBAHM:
e YeM OTSIMUAIOTCA APYT OT IPYyTra M3TOTOBJIEHHBIE MOJEIu?

e Kakue Mozesn COCTOAT 13 OUHAKOBBIX aTOMOB?
. J

Moaekyaa (1aTuHCKUTe ciaoBa moles — majasu kula —macca) — 3To
CcBsA3aHHAA CHCTEMa, COCTOSIIAasA U3 aTOMOB.

Y oZIVMHAKOBBIX BeIeCTB MOJEKYJILI TOXKe ofmMHaKOBble. Hampu-
Mep, MOJIEKYJIbI BOJBI 1 BO JIbJY, U B BOASAHOM IIape OAUHAKOBEIE (a).

@ TpI/I COCTOAHUA BOABI B IIPUPOJAE

Bodsauoil nap

O

Boda

Hraxk, seusecmeo — amo c613aHHAsL CUCMEMA, COCMOAULASA U3 00b-
uL020 KoLuwecmea MoaeKys (amomos ).

9NolNHTEPECHO]

MoJieKyJIbIl MOTYT COCTOATH M3 YEThIPEX, MATU WU AECATKOB, U JarKe
ThICAY aTOMOB. Ha pucyHKe mpeicTaBiieHa Momesnb moJekyasl [THE
(me30KCcUPUOOHYKIEMHOBAS KMCJIOTA), COCTOAINAST M3 ThICAY aTOMOB
asora, yriaepoga u xuciaopozna. Moaexkyabl [[THK BLITOTHAIOT (PYyHKITAIO
HOCHTeJIeli FeHeTUUYEeCKOM NH(POPMAIINH K UBBIX OPIraHN3MOB.

Modenwv monexynvt JJHK (0e30KkcupuboHyKIeUHO8AS KUCAOMA ) i\\\

paspen 2. Marawﬂ @)
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(PMRIGHENE REMYIGHIIEES 9696
\

Cyan6a 6anrnu, IoCTPOEHHOM B Boie

Oo6opymoBaHme: TIyookKas eMKOCThb (MM Yallia), OBLICTPOPACTBOPUMBIH

caxap (5—TKyCOUKOB), ONUH CTAKAH BOJALI, IUIIEeBLIE KPACUTEJIN.

Xopa ucejenoBaHuA:

1. ITocTpoiiTe Ha gHe eMKOCTH (Ualnm) “OalnHi0”, BOAPY3UB APYT Ha
Ipyra KyCOuKM caxapa.

2. ITogkpackTe BOLy B cTaKaHe, 100ABUB B Hee KPacuTedb, 1 MeIJIEHHO
BbLJIEITE B eMKOCTB C CaXapoM.

O6cyauTe pe3yabTaThl HCCIETOBAHUS:

e Uro BBI HaOMIOmMAIN?

o [Touemy “kupnuumnky OaITHN” MEHSIOT IIBET II0TAKHO?

e YTo Ipou30iifeT, ecjii IOCTPOeHHAA BaMu “OalHa” IINTeJTbHbBIA

IIPOMEKYTOK BpeMeHu OyzmeT ocraBaTrbes B Boge? [Touemy?

e UTo BBISICHUJIU 3TUM I/ICCJIe,Z[OBaHI/IeM?
- J/

Sirole b3 anni

CBazanuada cucrema, COCToAIlaA U3 OJMHAKOBBIX Kniouesble cnosa
UJN pa3HbIX aTOMOB, Ha3plBaeTcd .  —dTO __ ,

CBsA3aHHasa cucTtema
CocCTodAllad 13 6OJIbIlIOI‘O KoJimuecTBa MOJIEKYJI.

BelwectBO
Monekyna

NipoeepemelcecnisHarHing)

1. Ha pucyHKe mpeicTaBiaeHa MOIelb MOJEKYJBI Bomopoma. VM3 Kaxoro
KOJIMUYECTBA IPOTOHOB, HEHTPOHOB 1 2JIEKTPOHOB OHA COCTOUT ?

@@

2. UccnenyiiTe Mmomenn, MpeAcTaBIeHHbIe Ha PUCYHKe. HKakKue 4acTHIIbI
YKas3aHbI CTPEJKaMU? ITO aTOMBI MJIN MOJEKYJIIhI?

SEe %3:33%"'
" S89e8




11. ATPEFATHbIE COCTOAHNA BELWWECTBA

Bcee Tena, okpyskaroiue ueaoBeKa, OTJIN-

YaIOTCA CBOMMHU CBOMCTBaAMU: pa3sMepaMu,

3ammaxom, (popmamu, IBETOM U Apyrum. B -
(husuKe He TOJTBKO HAOJIIOMAIOT U OTIMCHIBAIOT
IIPUPOJIHELIE IBJIEHUS, HO U IAIOT UM O0bsCHE-

Hue. IlosToMy mogymaiiTe HEMHOI'O HaT,

BOIIPOCAMU, IPUBEAeHHLIMU HIKE.

e [Touemy 3amax IIPUTOTOBJISAEMOM IIUIIY PACIIPOCTPAHAECTCS HE TOJIBKO 110
KyXHe, HO U II0 BceMy goMy?

e [Touemy uaii, HAJIUTHIN 13 UallHWKA B CTaKaH “apmyny’, cpasy IIPUHU-
MaeT ero popmy?

e [Touemy mpu 3aMOPAKUBAHUY BOJI IIOJIYUYAETCS e/, a TP KUIAYCHIN —
map?

Ucchenoeauney 1) ~

B Kakux cocToaHUAX ObIBAET BEIECTBO ?

O6opymoBaHme: MeJ, HECKOJIBKO ITYCTHIX CTAKAHOB, HAAYTHINA Pe3UHOBBIN
map, moJicTakaHa MOAKPAIIeHHO BOABI.

Xopa uccjaexoBaHuAd:

1-it sram. 1. PasmennTe MeJs Ha ABe YaCTHU. 3aTeM 9TU YaCTHU eIlle pas3 pasmie-
JIUTe Ha IBe YacTu. IIpomoIsKuTe OIBIT 10 ITOJTYUYeHU S MEeJIKHUX OCKOJIKOB Me-
Jaa. 2. ITogymaiiTe o mpuumHe cjaena, KOTOPLIN OCTaeTcs Ha MaJIbllaX, eCcIn
oTepeTh MeJI.

2-i 9Tamn. HajeliTe B OTMH 13 IYCTHIX CTAKAHOB OIPENeJIeHHYIO YaCTh IO -
KpAaIlleHHOH BOABI. 3aTeM M3 3TOTO »Ke CTaKaHa II0JIOBUHY BOIBI BBLIEHUTE B
IPYTOM IIyCTOM CTaKaH, a MOJIOBUHY OCTaBIIeiiCcs BOILI BLLIEHTE B TPETHI,
mycToi crakaH. TakuM 00pasom, BEI pasfieTUIN BOY HAa HeOOIbIIINE YaCTH.
3-ii atan. OTKpoiiTe FOPJILIIIIKO HAAYTOT0 Pe3NHOBOTO Inapuka. OopaTuTe
BHUMAaHUE, KaK BBIXOAUT BO3AYX U CXKUMAaETCs IT1ap.

Bl .

O6cymuTe pe3yIbTaThl HCCIETOBAHU:

e Kakue BLIBOIBI O CTPYKTYPE BeIlleCTBA MOMKHO CAEeJIATh U3 dTUX HCCJIe-
noBaHUM?

J

Hpe6I:IBaHI/Ie BelreCTBa B Pa3dHBIX COCTOAHUAX 3aBHCUT OT €0 BHYT-

peHHel CTPYKTYpPhI. {1 00bACHEHNA CTPYKTYPHI BEIlleCcTBa I/ICHOJIB3y-
IOTCSA TPY OCHOBHBIE ITOJIOXKEHU A

1. Bce BemecTBa COCTOAT U3 MOJIEKYJL.

pasgen 2. Matepwsi @}
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2. Mesxkay MoJieKyJIaMH CyLIECTBYeT B3aUMHOE IPHUTIKEHUS U OT-
TaJIKMBAHUSA.

3. MosreKyJIbI HAXOTATCS B HEIIPEPHIBHOM TBUKEHUH.

BemtecTBa B mpupose HaAXOAATCSA B UYETHIPEX COCTOSHUAX. ITO
arperaTHbleé COCTOSTHMSI BeIllleCTBa: maepooe, iHuokoe, 2a3000pasHoe u
naasma. JIrodoe Teso Bo BecesleHHOM HAXOAUTCS B OLHOM U3 STHUX COCTO-
suuii. Harrpumep, B TBEPIOM COCTOAHUY HAXOAATCA F'OPHL, I€PEBbs, 31a-
HUA, aBTOMOOMIW ¥ [Ip.; B ra3d000pasHOM COCTOSAHUU — 2,
seMHas aTMocdepa, BOOAHON Iap W IP.; B JKUIKOM COCTO- ..“'
STHUU — BOJla B peKax, MoOpAX 1 okeaHax. CosHIle, 3Be31bl U
IJIaMSA OTHSA HAaXOSATCSA B IIJIA3MEHHOM COCTOSHUHU.

Teepaoe BemrecTBO. MOJIEKYIbI, U3 KOTOPBIX COCTOUT IT'éepdoe
TBepAoe BeIlleCTBO, PACIIOJIOXKEHBI B OIIPEeJIEJIEHHOM IIOpA- 6éu ecmeo
Ke. Tak KaK MeXIy STUMU MOJIEKYJIaMU B3aMMOJAENCTBUE
IIPUTATUBAIOIIETO XapaKTepa 0ueHb OOJIBITIOE, OHU HE MOT'YT
yoaaaTbcsa APYyr orT apyra. Kak ciieacTBue TBepable Tejia
COXPAaHAIOT CBOU 00BEM U (hopMYy.

JBKuarocts. Cuiabl B3aMMHOIO IIPUTSKEHUSI MEXKIY
MOJIEKYJIAMHY JKUIKOCTU HEIOCTATOUHO BEJTUKU, UTOOBI sKUI -
KOCTb CcOXpaHsJaa cBOI (opmy. MOJEKYIbl KUIKOCTH
CcBOOOIHO TIEPEeMeIIaloTCs ¥ IPUMAIoT (hopMy cocyaa, B KOTO-
poMm oHu HaxoxATcda. OgHAKO, HE CMOTPS Ha 3TO, MOYKHO
CKasaTh, UYTO KUAKOCTH HEBOBMOYKHO CiKaTb. Taxum obpa-
30M, HUOKOCMU MEHSIONM POPMY, HO He MEeHSIOM 006eM.

I'as. PaccTrosamsa Me:x 1y MOJIeKyJIaMU Ira30B MOT'YT OBITh B
cpenaem B 100 + 1000 pas OGosbte, ueM pas3Mep caMoOM
MOJIeKYJIbI. CHJIBI BBAMMHOTO IIPUTAKEHUA MEKIY MOJIEKYJIaMU I'a30B
HaMHOTO MEHBIITe, YeM MEeKMOJIEKYIAPHbIE CUJIbl KAK B JKUIKOCTAX,
TaK M B TBEPAbIX Tesax. CiieqoBaTesIbHO, MOJIEKYJIBI Ta3a CBOOOIHO 1Ie-
PEeMeITainTCs B cpefie, B KOTOPO OHU HAaXOAATCS, JIETKO YAAJIAACH APYT
OT JIpyTa 1 3aIll0JTHAS BeCh 00'bEM COCYa, B KOTOPOM OHU HaXoaATcA (a).
Taxum obpasom, 2a3vl He umerom onpedesieHHoil opmbL U 00seMa.

OTmMeTuM, YTO TOCKOJBKY MOJIEKYJIBI Tada U KUIKOCTU CBOOOTHO
MEHSIOT CBO€ ITOJIO}KEeHWEe, TO OHU IOCTOAHHO HAXOAATCA B XaOTHUe-
CcKoM (0ecIIopsIoUYHOM) ABMKEHUM. B HayKe XaoTHYecKoe ABUKEeHUEe
MOJIEKYJI Ha3bIBAETCSA Menio6blm 06UiNceHUEeM MOLEKYL.

IInasma. Ilrasma — 3T0 MOHMBMPOBaHHOE BeriecTBo. CoHIIE U
IpyTHe 3Be3Ibl COCTOAT 13 TaKoro BerrecTsa (b).

@ Xaomuueckue
dsuicenus

Tas

MONEKYL
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(UPLICIGHIRCIIC MRMYRIGHIGIENS3 SCIGIIH

PasHbIe BelecTBa 00,1a1a10T PA3HBIMU
CBOIICTBAMHU

Oo6opymoBanmue: mMemurnuHcKui mmopuit (10
uiau 20 M), cCTaKaH BOALI, TOHKAA JePeBIH-
Hasd maJIouKa (IJIUHOM U T1aMeTpoOM MeHbIITe
pasMepoB MIIPUIA).

Xox uccaemopauusd: 1. BLITAHYB IOPIIIeHb, 3aIOJHUTE IIIIIPUIL BO3LYXO0M.
3aKphIB HaJIbIleM JI€BOHM PYKM OTBEPCTHE IIMIPUIlA, IPABOM PYKOH Hama-
BUTE Ha MOPINIeHb a0 ymopa. Yto BeI Habmomaere (a)? 2. OcTaBuB maJers
JIeBOM PYKHU Ha OTBEPCTUU, YOEpUTe MPaBYIO PYKY C HMOPIIHA. UTO IIpo-
ucxoaut? 3. IloBTOpUTE OMBIT, 3AIIOJHUB IIIIPUI] BOAOH. 4. YIaJauB BOAY
U3 IIIPHUILA, TOMECTHTEe TOHKYIO NEePEBAHHYIO HAJOUYKY B €ro IMJINHIP,
IpeaBapUTEJbHO BBITAIUB IIOPINeHb. IlombiTaliTech, IMOMECTHB IIOP-
IIIeHb HA MEeCTO, BABUHYTh €TI0 B IIIIIPHUIIL.

O6cyauTe pe3yabTaThl HCCIETOBAHUA:

e [Touemy mpu HaJaBIANBAHUU IIOPIIEHb C JETKOCTHIO BXOAUT B IIYCTOI
HIIPUIL?

e [TouemMy HOpPIIIEHb ABUTAETCA C TPYIOM MM BOOOIIE He IIPOXOIUT, €CJIU
BHYTPU HIMTPUIIA HAXOAUTCS BOJA NJIU [epeBIHHAA magouka?

o Kakue pasmuuus oOHapPYy:KUBAIOTCA B CBOICTBAX rasa, sKUIKOCTU U
TBEePAOTO Teja byrarofapsA IPOBeIeHHBIM UCCIEOBAHUAM ?

J/

SiroletIl3tanni

BemtecTBo MOrkeT mmeTh deThipe . Eciu Mexay MoJieKyJaMM _ OueHb
0oJIbIITIHE, TO BEII[ECTBO HAXOAUTCA B COCTOAHUWU. _ MEHAIOT (DOpMY, HO He
MEHAIT 00beM.  3aHMMAIOT BeChb IPENOCTABIEHHBIN UM 00BEM, OHU He

VIMEIOT OIIPeNeIeHHOM (DOPMBI ¥ 00BEM.
ITocKOIBKY MOJIEKYJIBI Ta3a U YKUAKOCTU CBO-
0OHO MEHSIOT CBOE IIOJIOMKEHIME, TO OHM IIO-
CTOAHHO HAXOAATCSA B . B HayKe XaoTuueckoe
IBUIKEHVE MOJIEKYJI Ha3bIBAETCS _ MOJIEKYJI.

Kniouesble cnosa

XaoTuyeckom ABMKEHUU

ArperaTHbleé COCTOAHUS

Xugkoctu

TennoBsoe ABuxeHue

Cunbl NPUTAXKEHUA

las

TBepaom

[ﬁ]b‘ﬁ’@ CEEM SRERCK]

1. Mo:xHO i1 YBUAETH MOJIEKYJIBI BEIleCTBa B OOBIYHOM MUKPOCKOTIIE?

2. UsmensaTcs au popMa U 00beM rasa, eCJJu CXKaTh PEe3WHOBLIH IIap,
BHYTPHU KOTOPOTO OH HAXOMUTC?

3. Mosxere 1 BBI pasinuarh BerlectBa? Haueprure Tabnuily B pabouem

[13 2

JUCTKE U 3aIIOJTHUTE IIyCThIe KJIeTKU 3HaKkaMu “+” u “—”.

BemecTBo CoxpangeT 00seM Coxpanget opmy

Tsepmoe
Kunkoe
Tas

pasgen 2. Matepusi @)
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OBOBLIAKOLWUNE 3AO0AHUA

1. Onpegennre, YTO U3 IEPEUNCIIEHHOTO SIBJISAETCSA BEILeCTBOM, TEJIOM MJII
MOJIeJIbIO: cepebpsHas BUJIKA, COCYJbKA M3 JbIa, MEeTHBIA caMoBap,
CTEeKJISIHHLIN CTaKaH, YaCTh JBUTaTeJd, U3HeJe U3 IMJIaCTMaCChl, UTPY-
MIEeYHBIN MeTAJIJINYEeCKUI TAHK, CTAJIbHOI CTEPIKEHb, KaIlJId PTYTH, TJIO-
O0yc miaHeTsl Mapc, MeTalTnuecKre HOKHUIBI, 00JIaK0, TUMOH, UyUeJsIo

OTUIEL.

2. ITlepeuepTuTe HUKENPUBEAEHHYIO TAOIUIY B pPabOuYMil JIMCTOK U OT-
MeTbhbTe B IIYCThIX KJIETKAX JaHHbIE CBI3AHHON CUCTEMEI OT IIPOCTOTO 0

CJIOMKHOTIO.

MoreKyna
nnasma

BemectBo

aapo
TBepgoe Teno

3. Kakoe siBsieHne onpeneiseT
IBU)KEHNE MaTepun?

a. BpaugamenvHoe dguicenue
3emau eoxpyz Connuya.

b. Boavwoil 6odogopom Ha no-
8epxHoOCmMU 3eMau.

c. BUMHASL CNAYKA U 6eCEHHee
ugemeHue depesves.

d. Bodonao.

A)Tonbko a,buc
B)Tonmbrobud
C) TonbKO b
D)a,b,c,d

E) Tonwskoa,c,d

aTom
XNAKOCTb
ras

4. OnpeneanTe MOAEJIU N300 PAIKEHHBIX
aTOMOB 1 MOJIEKY.I.

5. Ha pucyuke npescTaBieHbl CXeMbl PA3HBIX CBA3AHHBLIX cucTeM. Kakue
W3 HUX SIBJISIIOTCS IIJIAaHeTAPHBIMU MOIEJISAMU aTOMa, IOJ0KUTEILHOTO 1

OTPUIATETIHHOTO MOHOB?
R

-




[ crp.51=72 ]

BELLIECTBO
1 EFO CBOVICTBA

12. Ouddysus

13. TennoBoe pacluMpeHne BeLlecTBa

14. lamepsieMble CBOWCTBA BeLLlECTBA: 0ObeM
N ero namepeHne

15. Macca u ee namepeHue

16. NNOTHOCTb BeLlecTBa 1 ee onpeaerneHne

17. Temnepatypa v ee nsmepeHue

e 3apa4mn

e Obo0OLwWatoLwme 3agaHmsa




12. QNPDY3NA

e Uro mpousoiifer, ecjau OTKPBITh (hJIaKOH
Cc IyXaMH B KJIaCCHOII KOMHaTe?

e [Touemy apoMaT 1yX0OB UyBCTBYETCS HE
cpasy, a uepes omnpeaeaeHHOe BpeMa?

~N
100+100=1947!

Oo6opymoBauue: mensypka (3 mt. mo 250 mur), Boga (100 mur), criupT

(100 mur).

Xoxg ucejaexoBaHuAg:

1. Bogny us mensypox HaseiTe 100 My Bogbr (a).

2. Bo Bropyio men3ypky HaJseiiTe 100 MJI TOAKpAIIIEeHHOTO CIIIPTA.

3. WKunkocTu 3 AByX MeH3YPOK IepejeiiTe B TPeThi0 MeH3ypKy. OT-

MeTbTe 00'beM IIOJIyUeHHOM CMeCH.

O6cyauTe pe3yIbTaThl HCCAECTOBAHUA;

e Kaxos foJisxeH ObITH 00II[1iT 00beM
HOJYUYEHHOH CMEeCH KHIKOCTel
npu BauBanmm 100 mu cmupra B
100 mu Bogsr (b)?

¢ O1IBIT TOKAa3bIBAET, UTO 00HLEM CMe-
cu :xuaKocreit paseH 194 v, A Ky-

‘)
7ia piemes etme 6 v

BrI y:ke 3HaeTe, UTO BCe BeIECTBA COCTOAT M3 MOJIeKYyJa. Mexxmay
MOJIEKYJIaMU UMeIoTcA TycToThl. HekoTophle husnuecKue ABJIEHUS,
HaOJIolaeMble B BeIllleCTBaxX, O0bACHAIOTCA ABUMKEHNEM MOJIEKYJ U
HaJU4YMeM B HUX MEKMOJICKYJISIPHBIX mycToT. OZHO M3 3TUX AB-
nenuii — nudpdysusa (diffusion — 1aTuHCKOE CJIOBO, O3HAUYAIOIIIEe pa-
cupocrpanenue). dudpdysus — npouecc cmewu8aHus amomosg u

-

MOJLeKYs 00H020 8euLecmea ¢ amomamu
u moaexyaamu dpyzozo eeuiecmea. Ecin
OTKPBITH ITPOOKY (PIIaKOHA C IyXaMu, TO
MOJIEKYJIbI JYX0B, CAMOIIPOU3BOJILHO IIe- 2pys
peMeIIaBIINCh ¢ MOJIEKYJIaMU BO3AYyXa,
pacIpoCcTpaHATC I10 BCeil KOMHATE.

a ) uddysnda

OmHAKO, MOJIEKYJIBI TBEPAbIX TEJI He L couney L
MOT'YT CBOOOZHO IIOMEHATH CBOE MeCTO, L /N
nosromy au(pdys3usd B TBEPABIX TeJjax ceuney, u;ﬁyl mb
IpoTeKaeT oueHb MemyieHHo. Hampumep, B .on0mo 0%“

, \

52)
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M3BECTHO, YTO IIPU OYE€Hb CUJIBHOM C)KaTUU IJIACTUHOK W3 CBUHIIA U
3070Ta AUMOY3Ua MOJIEKYJ CBUHIIA MeKAY MOJEeKyIaMu 30JI0Ta 3a 9
JeT mpoucxomauT Bcero Ha 1 MM (a). ITO 3HAYUT, YTO CKOPOCTH
nud)pysun 3aBUCUT OT CTPOEHUA BeIlleCTBA.

Cropoctp mugdy3un 3aBUCUT TaKKe OT TEMIIEPATYPHI: IIPU BBICO-
KUX TeMIiepatypax guddysus mpoucxXoguT ObICTpee, a TP HUBKUX —
MeJIeHHee.

Mpumep — Kycok caxapa

B pesynbrare aBienus o ;-
mupdysun Mexkay moae- | |
KyJlaMH BOALI M caxapa, v |
OIIYII[eHHOTO B BOAY, Oe- | . : !
JIaeT ee TOJCJIAIEHHOM. S L=l | - I IR

e B kakom cTakauHe BOoma C caxapoM 61>Ic'rpee CTaHeT
cJjairie: TeIllJjioM 1N XO.TIOI[HOM?

IIpumepom aBaeHUA AUDDY3UU MOTYT CIYIKUTH 3aCOJTKA OBOIIIEH
(b), msmeHenme BKyca uas qosbKoi aumoHa (c). Huddysua urpaer
BaXXXHYIO POJIb B (KM3HMU JKMBBIX CYIIIECTB.

B pesynbrare nuddysun KUCI0POI 13 IETKUX IONalaeT B KPOBb, a
OTTyJla B TKAHU, & IUTAaTeJbHbIE BEI[eCTBA 13 KeJyJKa IPOHNKAIOT B
KPOBb.

Huddysua TakKe ITUPOKO MCIOJb3YETCA B COBPEMEHHBIX TeX-
HOJIOTMYECKUX IIpolleccax: IIOJyUyeHUe CILJIaBOB CTAJU U aJIIOMU-
HUSA, UCIOJIb3YeMbIX B aBUAIMOHHON U PAKeTHOU TeXHUKe, B IIPO-
1eccax cBapKu u naiku (d), Ipu CKJIenBaHUA MaTePUAJIOB U T. 1.

pa3sgen 3. BellecTBO 1 ero cB@iCTBA @)
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~

HccaenoBanue BIustHUS TeMIeparypsl Ha uddysuio.

Oo6opymoBaHme: y1abopaTopHBIi cTakaH (2 IIIT.), XOJomHAsA Bojma (KOM-

HaTHOI TemuepaTypsl, 200 mi), Teraasa Bozma (200 M), :KuaKasd Kpacka,

MMUTIETKAa, CEKYHIOMED.

Xox paboThI.

1. HaseiiTe X0JIODHYIO BOOY B OOUH 13 JIA0OOPATOPHBIX CTAKAHOB U CTOJIb-
KO JKe ropAueli BOAbI B IPYTOM.

2. [lo6aBbTe 110 3 KAILJIM KPACUTEJS B KaKIbII CTAKAH BOABI U BKJIIOUN-
Te ceKyHmomep (a).

O6cynuTe pe3yabTaThi:
¢ B KaKOM U3 COCYZOB, BO BpeMs OIIbITA, AUDGY3UA IPOXOAUT C GOIBIIIE

CKOPOCTBIO?

e K KaKoMy BBIBOZY IIPUIILJIN B PE3YJIbTATE OIIbITA?
\ J
Ure 660 Yari@mne
SIBeHME caMOTIPOM3BOIBFHOTO IPOHUKHO-  Kniouessie cnosa
BEHUA MOJIEKYJI OLHOTO BEI[eCTBA MEKIY CkopocTb guddysnm
MOJIEKYJIaMU APYTOTO BeIlecTBa Ha3bIBa- Ounddysna
erca__ . IlIppumHa BOBHUKHOBEHUSA STOTO MexmonekynsipHble NycToThbI

CtpoeHue BelecTBa

ABJIEHUA 00BACHAETCA U HAJIW4YueM __ .
— — [BuxeHUe Monekyn

___ 3aBUICUT OT TEMIIEPATYPHI U __ .

[PCEERETE CREM SHIGHE

1. Ilouemy He ciiegyeT MOKPYIO IIBETHYIO TKaHb OCTABJIATH HA UINTEJIbHOE
BpeMdA B COIPUKOCHOBEHUY C 0JION TKaHBIO?
2. CoriiacHO TEOPETUYECKUM PacueTaM YUeHbIX , MOJIEKYJIbI I'a3a ABUKYTCS B

IIPOCTPAHCTBE C OIPOMHO# CKOPOCTHIO — COTHM METPOB B CeKyHy. [loue-
MY JKe 3allaxX IyX0B, 0EH3MHA 1 apOMAaT I[BETOB B BO3YXE YaCTO pacnpoc'r-

paHsieTcA ¢ HeOOJIBIIIOM CKOPOCTHIO?
3. Mo:KHO Jiu CTaKaH YeUeBUIlbl BLICHINIATE B YAIIly, 3alI0OJTHEHHYIO TOPO-
XOM, He IIepechInas uepes Kpaii? [louemy? PR

SN



13. TEMJIOBOE PACWWNPEHWE BELWLECTBA

Apud Kynomia cecTpe 3aKOJKYy OJS BOJOC, YKPAIIeHHYIO IIBETAMU K3
mepeTsauol TkaHu. OgHAKO OH OBLJI OUeHb pa3ouapoBaH, YBUIAEB, UTO Jie-
MeCTKHU I[BETOB B CYMKE CMs-
auck. CecTpe OJAPOK OUEHD
noHpasmicsa. OHa momep:xa-
Jia JIeIIeCTKHU 3aKOJIKU HaJ I'o-
pAYMM IIapoM M3 YaWHUKA.
IToMmsaAThIE JemecTKU caMU CO-
00l pacHpaMUJINCHL W IIPU-
HSJIU II€PBOHAYAJIBHBIN BUI.

e [ToueMmy cMATBIE JIEIIECTKU I[BETOB HAJ FOPAYMM IaPOM PaCIIpPs-
MUJINCH?

Uccnenosatveny ) ~

Ilouemy mapuk He IIPOIIEJ CKBO3b KOJIBILO ?
O6opynoBaHue: MeIHBII IIAPUK, OABEIIeHHBIH
Ha I[eIIOYKe; MeTAJLJINUeCKOe KOJIbI0 AAMEeTPOM
4yTh OOJIBIIIE AUAMETpPA IIapuKa; IIITATUB C 3a-
KpeILIeHHBIM Ha HeM MEeTAJJINYECKUM KOJbIIOM;
cnupToBKa (uyiu cBeva) (a). a
Xom ucciie0BaHuI: ==
1. IlogBeckbTe IIApPUK HAa IIITA-
tuse. IlogHUMUTE BBEPX, a =

3aTeM OIIYCTHUTE BHU3 KOJIb- =4
o. Illapuk mpoxoauT uepes

KoJIbIT0 cBoGomHo (b).
2. Ilpu momoIlu CIUPTOBKU b
(unu cBeum) HECKOJIbKO MUHYT IIOJOTpe-
BaliTe MIapuK.
3. CHoBa IOJHUMUTE KOJIbITO0 BBepX. IIporen
JIY IITapPUK Yyepes KOJIbI0?
4. TlonabaiogaiiTe HECKOJIbKO MUHYT 34 IITapHU-
KoM Ha Koiblle. OOcynuTe sBJeHIe, IIPO- —ec |

UBOIIIeIIIee TOCJIE TOTO, KaK IIIapUK OCTHLI.
O6cyauTe pe3ysIbTaThI HCCIETOBAHUS:
e [Jlouemy nmapuK Ha KOJbIlEe Uepe3 HEKOTOPBIT
IIPOMEXKYTOK BPEMEHU IIPOIIIEJ CKBO3DL He-
ro?

pa3gen 3. BellecTBO 1 ero CBOUCTBA
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IIpu marpeBaHmMmM Teja CKOPOCTHL MOJIEKYJ, M3 KOTOPBIX OHO
COCTOUT, U PACCTOSIHYE MEKAYy HUMU YBeJINUUBAIOTCS, TO €CTh TeJIO
pacmiupseTrca. A IIpu OXJIaKIeHUH Teja, Ha000POT, CKOPOCTh U pac-
CTOAHUWE MEXKAY MOJIEKyJaMU YMeHbIIaloTcA. B pesynbraTe Tejo
CYKMMAaeTCs U er0 00'beM YMEHbIIaeTCA.

Takum o6pasom, mena umeiom C80iUCmMaE0 paculupamscs npu Ha-
2PEBAHUU U CHCUMAMBCA NPU OXIAHCOCHUU.

PasinuHbIe BelllecTBa OT OZMHAKOBOTO KOJIUYECTBA TEILJIOTHI, IIOJIY -
YeHHOU WJIM OTHAHHOM, PACHIMPAIOTCA WU CKUMAIOTCA He OAUHA-
KoBo. TermoBoe paciuperue raszoB mpumepHo B 1000 pas Gourbite,

YeM TeILJIOBOEe PaCIIUpPEeHNe TBEPALIX
TeJl.

CBOIICTBO TEILJIOBOTO PACIIINPEHUSI
TeJ] B TEXHUKE 00s3aTeIbHO ITPUHU-
MaeTcsi BO BHUMAaHNe. B JeTHUue

MECSITBI OT YKapbl MOCTHI U JKEJIE3HO-
JIOPOKHBIE PEJbCHI YIJIMHAIOTCA, a B
3UMHUE OT XO0JIOJJa — COKPAIIaloTCs.
IIo sToi1 mpuumHe MeXKAY pebcaMu
ocTaBJAOT 3a30p (2). B crambHBIX
KOHCTPYKIIUAX MOCTOB TOYKE COXPAH-
SIIOT 3a30D, a B HUYKHEH 4acTu IIoMe-
AT MuInHApuYecKue BajbI (b). Or-
CYTCTBUE BTUX 3a30POB M3-3a TEILIO-
BOT'O PACIIMPEHNA METAJLJIA IIPUBOIUT
K paspyIlleHrui0 MOCTOB U HCKPUB-
JIEHUIO KeJIE3HOJOPOYKHOTO ITOJIOTHA.

[ﬁ][})&]@ﬂ@[}ﬂ@[}ﬂm@ MOV EH B BIX SHAHNA
~

Yrto mepemMeniaeT KaILiio B TPyoke ?
O6opynoBanue: nuiaaromerp (a). OH cocToUT U3 KOJIOBI ¢ IpoOKoii. Hepes

cepeuHy IIPOOKHU IPOIIYIeHa UCKPUBJICHHAS CTeKJIAHHAA TPYOKA.
Xox ucciaenoBaHuAg:
3askaB KoJI0y AujIaToMeTpa MeKay Jagouamu, corpeiite ee (b). 06pa'1‘1/1're

KoJ0y Ha CcToJ, yOepuTe PyKM W IIPOCJIEANTE, B KAaKOM HaHpaB.TIeHI/I.I/I
6y,ue'r Teleph ABUTATHCA KAILJIA JKUJKOCTH. \ >
N

|

® -

: \'\§

BHUMaHNE, KaK B9TO BpeMd I1epeMellaeTCd KallJId dJKUIJKOCTH . HOMeCTI/IB
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O6cymuTe pe3yabTaThl
HCCJIeTOBAHM:

e ITouemy nipu corpe-
BaHUU KOJIOBI
JATOHAMU KallJIsd JKUI-
KOCTHU IBUKeTca?

e Kakoe BeIiecTBo
paciuupseTrcsa?

e ITouemy, eciiu yopaThb
JIAOHU C KOJIOBI,
KaIlIsd JKUIKOCTH
mepeMeIraeTcsa B Ipo- b
THUBOIIOJIOXKHOM Ha-
npasaeaun? Kakoe Be-
IIIeCTBO IIPU 9TOM CIKU-

maeTcsa?
N\ J

CUre 660 Yari@me®

HpI/I HarpeBaHUU TeJla __ yBEJINYUUBACTCH, Knjpoyesblie cnosa
a IIp;m OoXJaXaAeHuu TeJia, Ha060p0'1‘, PacmupeHMe
YMEeHbIIIaeTCAd. Taxum 06p3.30M, OT TeIlia CxxaTtue

TeJa__, aoTX0oJoma . MexmonekynsipHoe paccTosiHue
[ﬁ]@@@bﬁ’@ CBOEIHAHNA

1. ITouemy JleTOM JUHNHU 3JIEKTPOIIEPEIAUN IIPOBUCAIOT, a 3IMOM TYTO
HaTATUBAIOTCA?

2. IToueMy My3BLIKAHT, UTPAIOIIUI B TEIIJIOM KOMHATE Ha Tape, BEIHYKIEH
YacTO MOATATUBATE CTPYHLI MHCTPYyMeHTa?

3. TpeliuHbI HA ITOBEPHOCTH CKAJI Uallle BCETO 00PAa3yIOTCs B JKAPKUM JIeT-
HU 1eHb. [Touemy?

P <
| \ e

_— \\‘\\\ \\/
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U3MEPAEMbIE CBOUCTBA BELLECTBA

14. OBbEM U EMO N3MEPEHUE

HaBepHoe, BBl ObLIM CBUIETENAMU HU3MEPEHUA
KOJIMYyecTBa caxapa, MYKU, BOABI WM APYTUX
IIPOAYKTOB IHUTAHUA IPU BBLIIEUKE TOpTaA UJIU
nupora. BKyc TopTa 3aBUCUT OT KOJIMUECTBA 3TUX
BEIIECTB.

e [Touemy npu MOATOTOBKE TeCTa IJA BhIIEUKHU TOPTA UCIOJIb3YEeTCA
IIpo3pavyHas IIocyaa ¢ AeJeHUAMM ?
e Uro uamepsAeTCcs IPU IIOMOIIY 9TON MOCYIBI?

O0beM Tesia ABJISAETCA OJHUM U3 HanboJiee BaXXHBIX €ro CBOMCTB.
Obsem mesa — 3mo wacms NPOCMPAHCMEA, KOMOPoe meJso 3aHUMA-
em. BbI ymeeTe BBIUKCIATH O0BEM TeJI, UMEIOIUX (POPMY IIPAMO-
YTOJILHBIX IPU3M, HAIIPUMEP, TAKUX KaK KOMHATAa, KHUTH 1 IP.

e Kak M0:kHO ompeneinTh 00beM TeJl, UMEIOIIUX CI0MKHYIO (hopmMy?

~

HN3mepenne o0beMa TeJI Ipu
IIOMOIIIN MEH3YPKH

O6opymoBanue:
MUINHIPUYEeCKas MeH3yPKa, ‘
COCYI C BOJOIi, yaliHad JIOMK- |
Ka, OOJIT WU ramka.

Xom ucejaesoBaHug:

1. OmmpemenuTe 1eHy geJeHUS
Ha IIIKaJe MeH3ypKu — V.
Haueprus B pabouem JuCTKe
TabJINIly, 3aII0JTHUTE
COOTBETCTBYIOIIYIO SUEHKY.

-
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2. HaneiiTe B MeH3ypPKY HEKOTOPOE KOJIMUECTBO BOAbI, Hampumep, 250
M. OTMeThbTe B TabauIle 06eM BoabI V, B MEeH3YpKe (a).

3. OnHO 13 TeJs1, HAITPUMED, YaUHYIO JIOKKY, IIOJIBEIIIeHHYI0 HA HUTH, II0JI-
HOCTBIO IIOTPY3UTE B MEH3YPKY C BOAOI. 3aTeM, U3MEPUB 00beM BOILI
V,, HaOJII0maeMblil B MEH3yPKe, 3aIlI0JIHUTE COOTBETCTBYIOIYIO KJIETKY
BTabaune (b).

4. ITogymaiiTe, KAKKM CIIOCOOOM MOKHO BEIUNCIUTEL 00beM TeJia V, IIorpy-
JKEeHHOT'O B BOLY.

a M b
400 —
350 —
300 —
250 —
200 —
150 ——
100 —
50 —
Teno 06wem, coorBeT- | O6beM Boabl | O0bem Boawl B| O0bem Tema
CTBYIOIIIMI OMHO-| B MEH3YPKe MeH3YDKe (v mim ev’)
My JeJIeHHIO (MJI TTH ¢M°) | BMecTe ¢ TeJIoM A%
MeHBYPKHU vV, (vt mau ev’)
3
(M1 nau cm) V,
0
Jlosxka
Bour
Tatirka

O6cyauTe pe3yabTaThl HCCIAETOBAHMA:
e [Touemy cHauaJia MeH3ypKa ObLiIa HAIIOJHEHA BOLOI 4O OIpeLe ieH-
HOI'0 YPOBH:A?
e YUro HaOIIOHAETCS IPU IIOJHOM IIOTPYKEeHNUH JIOKKU B BOAY, HAXO -
IIYIOCS B MEH3YPKe?
& Kax BwI onipemenian o6beM JIOKKH, IIOTPYKEeHHOI B BOLY ?

J

B mccnemoBaHMM mpu moMoIu MEH3YPKU OBLJI ompenesieH 00beM
Tejia MeTOJOM IIOTPYKeHHUS ero B KUAKOCTh. IIpu moJIHOM mOrpy-
JKeHUU TeJia B JKUAKOCTb OHO BBITECHUT 00beM JKUIKOCTHU, PABHBIHN
o0bemy Tesia. B pesyibTaTe YpoBeHb JKUIKOCTA B MEH3YPKe IIOIHU-
MeTCs 10 00beMa TeJia B Hel.

Pasnuyunvie men3ypru

pasgen 3.




3a eMHUIY U3MePEHNA 00BeMA [ a  Oppen xyoa — a\

B CU Obl1 IpUHAT KyOMUYECKUHA ;

Mmetp (1m°) (2). DTO 06BEM Ky6a CO V=a-a-a=a® | |

cTOopoHOil a, paBHOI 1M: | o ¢
V=a-a-a=a’ ( b) CBa3b MeXIy efUHUIIAMU )
[V]=1M'1M'1M=1M3 obbeMa

O0beM BuIpasKaeTca U B IPYTUX 1m*= 1000 qv’=10° v’

enquHunax usmepenus (b), 1am°= 1000 cm’=10°cm’

HallpruMep: lem’= 1000 My’ =10° MM’

IM —(KyOuuyecKuUi neruMerp); 1a=1 gm’

eM’— (KyOuuecKui CAaHTIMETD); 11= 1000 Mi=10° M

MM — (KyOUUecK Uil MUJLIIMETD), . 1wi=lem® |

a— (uTp), M — (MUWUIWIATD).

[ﬁ][}meG@GU@Cﬂ&J@ MOV SHEbIX AN
Ncenenosarne @

Brruncienue cpegnero 06'eMa OHOM rOPOIIHHBI

Beinonaure saganue: 1. Hanetite B meH3ypKy 100 mu1 Bogbl. 2. BeickInbTe
B Boxy 30 ropomua. Ha cKOJIBKO MJI IOBBICHJICA 00beM Boabl? 3. Beruu-
CJIUTE CPemHUU 00beM OOHOI TOPOINMUHLI (BBIPA3UTE IMOJYUYEHHBIA pe-
3yJIBTATB CM’).

Ure 660 Yari@mne

Cocyn c HaHeCeHHBIMY HA HeTO __ HasbIBaeTcs . Kniouesbie cnosa

ITpu momom MeH3YyPKY N3MepPAETCA  HEKOTOPBIX MeH3ypka

sgugrocreil. EnqumHuneil umsmepeHusa o0beMa B O6Bem

cucreme CU aBiserca . Kybuyeckun metp
OeneHus

@E}@[})[b?@ CBOVESHAHWA

1. B KaKoM 13 IBYX OQMHAKOBBIX CTAKAHOB HAJUTO 0OJIbIIIEe Yas?

BN

2. 3mepbTe 00beM yueOHUKA IO (hUu3UKe.
3. Kak MOKHO U3MepUTL 00beM CBOEro Teja?

(60}




15. MACCA N EE NSMEPEHUE

o [Touemy MaJIbBUUK HEKOTOPbBIE TeJIa TTOAHU-
MAaeT C JIETKOCTBIO, a APYTHe C TpyaoM?

Macca aBigeTca OJHMM M3 OCHOBHBIX CBOMCTB BeljecTBa. Ha-
IIPUMep, TeJIEKKY ¢ IIECKOM CABUHYTH C MEeCTa ropasio TpyIoHee, UeM
IIYCTYI0, TAK KaK Macca TeJeXKKH! C IeCKOM 0OJIbIIIE MACChI ITyCTOM
TesekKu. Macca o0bACHAET CTEeHDb TAMKECTH TeJia. TaKecTdb Tesia
3aBHCHUT OT KOJIMUECTBa BeIllecTBa B HeM. Macca xapaKTepusyeT
TAXKECTb TeJja: 4eM OoJibIlle KOJHMUYEeCTBa BEIeCTBA B Tejle, TeM
TsAKeJiee OHO OyzeT.

3a emuuuny uaMmepeHusa maccbl B CH ObLI OPUHAT KUIOTPAMM
(1xr). Macca Tes BeIpasKkaeTcd TaKsKe 1 B IPYTUX eTUHUIIAX |
1t (TorHa) = 1000 k1 (kusmorpamm), 1T = 1011 (reaTHEP), 111=100 KT,
1kr=1000r (rpamm).

Macca obo3HauaeTcsa OyKBO m ¥ M3MePAETCA ITPY ITOMOIIA BECOB.
3a eQunuyy maccovl 6bL] NPUHANM IMALOH, U320MOBJLeHHbLIL U3 CNIAEA
upudus u naamunst. Macca stasona 1 Kr. 9ToT
aTajoH XpaHuTtca B ropojae CeBp Bo @paHIiuu
(a). Maccy Tes Ha Becax CPaBHUBAIOT C KOIIHEHN
ATOTO ATAJIOHA.

HemnocpencTBeHHO Macca Tesl m3MepsAeTCsA
IIPY IIOMOIITY PhIYasKHbBIX (D), IPYKUHHBIX (C)
1 9JIeKTPOHHBIX (d) BecoB.

Poiuaicrbre 6ecol Ilpyscunnole | | DrexmporHbLe 6ecCbl ‘b Ve
MEXAHMYECKHE BECbI 6eCol

B q)I/I3I/I‘—IeCKI/IX JIa60paTOpI/IHX galije BCero Mmacca TeJa HBMepHeK@%\
IIPU IIOMOIITM 3JIEKTPOHHBIX BECOB. \

r

pa3gen 3. BellleCcTBO 1 ero CBOUCTBA
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Bbiec6xonnmtieltaBbikv

TIpaBuia B3BEIIMBAHUS HA PHIYAKHBIX BECAX

‘e Tlepen nsMepeHreM MAacChl TeJla He0OXOAUMO IIPEJBaAPUTEILHO IPUBECTH
YaIIky BecOoB B paBHOBecue. Eciu jkKe paBHOBecue HAPYIITeHO, TO HA Jer-
KYIO YalllKy BeCcOB HaJ0 A00aBIATHL KYCOUKM OyMaru 10 MOMeHTa HacTyII-
JIEHU S TIOJTHOTO PABHOBECH .

e Hesib3s1 B3BEIIIMBATD TeJIa, MAacCa KOTOPBIX IIPEBbIIIaeT Maccy, YKasaHHYIO
Ha Becax.

e Ha yamniku BeCcoB HeJIb3d KJIACTh MOKPbIe, I'PA3HbBIE, TOPIOYNE Tejla, HAChI-
naTh 0e3 UCIOJIb30BaAHU A MOAKJIAAKI IOPOIITKI, HAJTUBATD YKUJKOCTH.

e Meskue rupu HyKHO OpaTh TOJbKO MU HIIETOM.

e [Tosio:kmB B3BeIIMBaeMoOe TeJIO0 Ha JIEBYIO UaIllKy, Ha HPaBYIO KJIATYT
rupio. Ecau rups mepersaHeT Ualliky, TO €e CTaBAT 00paTHO B QyTiaAp,
€CJIN JKe He IIePEeTAHEeT — OCTABJIAIOT B UalllKe. 3aTeM TO Ke IPOAEeJILIBAIOT
CO CJIeIYIOIIEeN Tupel — MeHbIell MacChl U T.J., IOKa He OyIeT JOCTUTHY -
TO paBHOBECHE.

e 3aTeM U3MepyeTcA Macca r'uphb Ha Becax. IlosyuernHoe sHaueHme oToopa-
JKaeT Maccy TeJia.

NcenenoBatne, 0

H3mepeHne Macchl TBEPIBIX TEJI

O6opymoBaHme: phIYakHbBIE BEChI, HA0OD I'MPh, OPYCKHU U3 MeTaJLJIa U Jie-
peBa OIMHAKOBOTO pasMepa, TEHHUCHBIA MAYUK U TaKUX Ke PasMepoB
IJIACTUJIMHOBBIN ITapUK.

Xox uccaenosauus: 1. Co0aiogas mpaBuja B3BEIIINBAHNS Ha PhIUaK-
HBIX Becax, KasKJ0e TeJIO B OTAeJbHOCTU B3BEChTE U OIPEeIeINTe ero
maccy. 2. PesynbraThl u3MepeHU 3aHeCUTe B TaOIHUITY.

Tena Macca Texa, m

B rpaMMax (T) B KUJorpaMMax (Kr)

MerannnuecKuii 6pycox

JlepeBAHHBIN OPYCOK

TeHHUCHBITT MAYUK

IInacTuIMHOBHIN IAPUK

O6cymuTe pe3yIbTaThl HCCIAETOBAHU: ®
e KaKkoe 13 B3BeIlIeHHBIX TeJ UMeeT HaubOoJIbIIYIO, a KaKoe — HaI/IMeHI:

| Imyio maccy?
62}




9moluHTEPECHO)

Camoe TsKeoe JKUBOTHOE B
Mupe — roayooit kut. Ero mac-
ca moxket gocturars 200 TOHH.
I cpaBHEHUA: Macca KUTa B
34 paza 00JbIIIe MacChl CJIOHA U
B 40 000 000 000 (copox
MUJLINAPA0B) pas 00JIbIlIe
Macchl Komapa (Macca caMoro
KPYIITHOTO KOoMapa 5 mr).

(UPIIGHIECIIE MERYIGHIIEE3 SR

HN3mepeHnne Macchl sKHIKOCTEl

Oo6opynoBaHme: pbrya:KHbIE BEChbI, HA00P I'MPb, CTEKJIAHHBIN CTaKaH, BOJA.

Xoxm ucecjaeaoBaHuA:

1. CobOniomas mpaBuJja B3BeIIMBAaHUSA Ha PLIYAMKHBIX BeCax, B3BECHTE
cHauaJja IIyCcToli, a 3aTeM HAaIIOJHEeHHbBIN BOION cTaKaH. Pe3yibTaTsl
OTMEThTE B Ta0JIUIIE.

2. BeruncinTte Mmaccy BOABI, BRIUMTAS M3 MACCHI CTaKaHa C BOLOW Maccy
mycToro crakaHa. IloayueHHBIH pe3yIbTaT OTMETELTE B Ta0IUIe.

Temo |Maccamycroro Macca crakama | Macca Bogbl
Macca CTakaHa ¢ BoZOit B CTaKaHe
(M) (m,,,) (m,=m,, ~m,)

I'pamm (1)

Kunorpamm (xr)

O6cyauTe pe3yIbTaThl HCCIETOBAHUA:

© MO HO JIZ IIPH IIOMOIIIY BECOB OIIPENEeJINTh MACCy MOJIOKA B Oy MAaKHOM
ImaKere, KyILIEHHOM BMarasuHe?

N
Ure 60 Yari@me®
OzHO U3 CBOMCTB BemrecTB — . Macca Tesa ompege- [K/1louesbie cnoea
asgercs npu momonu . B CU aBuserca . Macca
EnvHuua maccbl
Bechbl
Kunorpamm

poeeptmelceonfstatins

1. 3aBucuT i Macca TeJia OT BeJIMUMHBI ero 00beMa ?

2.Maccacaona— 1,32 ToHHBI. BhIpasuTe ero Mmaccy B KMJIorpaMMax.

3. Maccy, ykasaHHYIO B Da3HBIX €[UHUIAX N3MEPEHUs, BLIDA3UTE B KI':
5um=...; 25r =...; 14,31t=....

pa3sgen 3. BelecTBo 1 ero cB { TBa )
\
A \
\
A

/f
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MpoexT

' Mmeer 11 maccy Bo3yx?

'O6opynoBaHue: TUHeKa UK JepeBIHHAaA peiiKa IJnHoui He MeHee 50 cM,
i PEe3MHOBBIN IIapP, HUTD, INIACTUKOBLINA CTaKaH, CTaKaH BOABI, CKOTY.

' Xom uccIemoBaHus:

penume.

2. OguH KOHeIl HUTHU 3aKPeluTe B cepenunie JUHEHKU, a IPYyTroii Opu-
KpemuTe K HeIOABUIKHOI TOUKe, HAIIPUMeEDP, K Kpalo CTyJa.

3. Hagys pe3mHOBHI I1ap, MOABECHTE €T0 Ha OJMH KOHeIl JNHEeHKH, a Ha
IPYTOi — IIJIaCTUKOBBIN CTAKAH.

4. obaBisaiiTe B IJIACTUKOBLIN CTaKaH BOAY MO HACTYILJIEHUS €T0 PaB-
HOBecHUs ¢ mapowm (a).

5. [loGeiiTech MOCTEIEHHOTO BBIX0OAA Bo3ayxa u3 mapa. C 9Toi mesabio Ha
IIOBEPXHOCTH Ilapa MPUKJIEHTe KYCOK CKOTYA W HPU IIOMOIIM UIJIBI
IPOTKHUTE IIap yepes cKoTu. OTMeThTe B TeTPALU CBOM HAOIIOIeHI .

e Kakiie nusmeHeH1sI B pABHOBECUU JINHEHKY HAOIIOLAIOTCSA IIPH IIOCTEIIeH-
HOM BBIXOJIe BO3IyXa 13 I1apa, IPOTKHYTOr'0 UTIOH ?

e Kakoit KoHeIl TMHEeHKN OIyCKaeTCs BHIU3, a KAKOW IIOAJHUMAETCs BBEPX
npu BeIXo#e Bo3ayxa us mapa? Ilouemy?

e Kakoe cBOiicTBO BO31yXa ObIJIO BEISIBJIEHO B 9TOM MCCJIETOBAHMIL ?

@ ‘/:j?:\/




16. MJTIOTHOCTb BEWECTBA 1 EE OIMNPEOEJIEHUNE

B 1962 romy musBecTHBII (HPAHIY3CKUII ITyTEIIIECTBEH-

HUK 1 okeanorpa®d Hax-1s Kycro (1910-1997) u ero dHak-HUB Kycro
KOMaHIa OOHAPYKIJIM HHTEPeCHbIN Hayuublii (gaxt, (1910-1997)
uccienyd IepeceueHre ATIAHTHYECKOTO OKeaHa U
CpenuszeMHOTO MOpPsA Bodjie I'MGpasTapcKoro ImposrmBa.
OxkasaJioch, UTo, HECMOTPA Ha IepecevueHne OKeaHa U
MOpPSA, X BOABI HE CMEITNBAIOTCA APYT ¢ ApyroM. Kak
OyATo, MEXKIY 9TUMU BOZAMU CYIIIECTBYET HEBUIMMAS
nperpaja: ATJIaHTIUECKUI OKeaH NMeeT CBOIO (hJIopy 1
dayny, a CpeaguseMHOe MOpPe MIMEEeT CBOII APYTOI IIBET,
dutopy u daysry. ITosTromy MyIpoCTh aAaTa, yIOMIHYTOTO
B Ceamennom Kopasre B VII Beke, pacKpbLIach TOJIBKO
B XX Bekre: “U (moavko) On [Annax] — Tom, Komo-
\poLil ceen 08a MOps: amMo — NpusmHoe, npecroe (0ns
numus ), @ Mo — CoJlb, 20pbkoe (He 011 nUMbsL ). epecewenue

H yempoun mexdy Humu npezpady u HenpeodOIUMOe A 1o m oy ock020 OKCAHA
npensmcmeue (4mo0bl. pasHvle 600bL He nepemewLusa- Cpedusemozo mops.
aucy)” (Anb-Pypran (Pasmuuenue), 53-it ast us 77).

° Hoquy CoJiIeHadA U IIPpeCHad BOOA HE IIEePEMEIIMBAIOTCA APYyT C J_'[py’I'OM?

N CcCnenoBatine 0 ~
OT uero 3aBUCHUT Macca Tejaa?
O6opynoBanue: KyOUKY 13 IJIACTUINHA U IIEHOILIacTa

(co croponamu 1 cm), JTuUHENKa, 5JIeKTPOHHBLIE BECHI
(uu phIYasKHbIE BECBI C HA0OPOM I'MpPh).

Xom ucejexoBaHuA: -
ITpu momoII; 5/IeKTPOHHBIX BECOB CHAYAJIA OIIPEAe/INTe MacCcy KyOnuKa 13
MeHOILIacTa, a 3aTeM 13 ILJIaCTHUJINHA. 3aHeCUTe Pe3yJabTaThl B TAOIHUILY,
3apaHee HAUEPUEHHYIO B paboueM JINCTKE:

BemecTBo O6Bem Macca Macca B o6seme lem’, r/em’
ITenommacT lem®
IInactunnu lem®

N\ J

M3 ombiTa BUAHO, YTO ILJIACTUJINH TOTO Ke 00beMa, UTO U IeHO-
ILJIacT, Taxkeaee. Macca efUHUIIBI 00'beMa Ha3bIBAETCS MIOTHOCTHIO
BeIleCcTBa.

IlnorHOCTHOGO3HAUaeTcA OyKBoiip(po). IIpyHABBOBHUMAHUE, UYTO

Maccam, a 00beM V,IIJIOTHOCTh BBIUMCJIAIOT IOCJEAVIONIei (op-
m

myJe: p=—
y v

K
IInorrocTh BRIpaskaerca B CU: 1—
M

T
Ha nmpakTuKe IIJIOTHOCTD YacTO BEIPAKAIOT B 1—.
CM

pasgen 3. BellecTtBo u ero caawqaa @)




HpI/IHHB BO BHUMAaHUE IIEPEBO € IMHUIT HBMepeHHfII

1xr=1000r, 1m’= 1000 qm’ = 1000 000 cv’

MOYKHO eIUHUILY U3MepPeHU IIJIOTHOCTU BBIPA3UTh Uepes Apyrue
T

KT r
. =1—=1 =0,001 —
eOIUHUIIBI: [P] e e N

HccnenoBanue mokasajio, 4TO Pa3HbIe BeIlleCTBA OTINUYAIOTCA IPYT
OT Apyra mIoTHOCThIO (cM.: [Ipunoskennsa. ctp. 96, radbauria 3).

(ERCICIEIEIIE REIYIECIIES SHIEIE
N

N3 kakoro BelecTBa N3roTOBJIEHA JIOSKKA ?
OoopymoBanme: yaiiHas JIOKKa (cepeOpAHAsA MM aJIOMUHUEBAA), MEH3yP-

Ka C BOJOI, 3JIEKTPOHHBIE BeChl (MJIX PhIYaKHBIE BECHI C HAOOPOM T'Pb).
Xop uceaegoBaHUA:

1. OopezennTe IPU IIOMOIIIM BECOB MAaCCy JOKKHM.

2. 3aTeM IIpu MOMOIIY MEH3YPKY OIIPEEJIUTE 00BEM
JIOJKKH.

3. Ucnoabaysa ¢GopMysy IIIOTHOCTH, BEIYUCIUTE
ILJIOTHOCTH JIOXKKU.

2
=
2
=

w
=]
3

N
S
S

O6cynuTe pes3yabTaThl UCCIETOBAHU:
e BrruncaeHHYIO IJIOTHOCTD JIOXKKU CPABHUTE C
TabJIMYHBIMU 3HAUEHUAMMU IIJIOTHOCTEH U OIpelesIuTe —

u3 cepebpa UK 13 AJTIOMUHNIS OHA M3TOTOBJICHA.
N\ J

Ure 360 Yariamed

Macca equanITEI 00HEMA BelllecTBa — 3TO .

=]
3

O

Kniouessbie cnosa

Ecoum ,V - _m, TO IJIOTHOCTH BBIUUCJIISAETCSA MNoTHOCTL
1o popmyrne: p = 37 . Macca

. O6bem
Kunorpamm Ha Kyouueckuit metp — B CH. EAMHMLA NANOTHOCTY
[ﬁ]@@[ﬁ)b@@ CBOVEIHAHWA
1. JaHa IJIOTHOCTBH CJIEAYIOIIUX BEIeCTB:

p=19300-C p=0,93—2  p=27 5"
M cM IM

A) Yo Taxoe mI0THOCTS BerlecTBa?
B) Kakwue ato BetiectBa?
C) Yo 03HaUAET ILJIOTHOCTH BerecTsa?

2. 3agaua. Kycox merasmna maccoit 270 r umeer oobem 100 cm’. KaQQB
IJIOTHOCTH 9TOro MeTasia? Kakoii aTor metasn? Kakos o0beM 506?;)&
\

MOB 9TOTO MeTaJjiaa? \
\
am)

N
@ f&\\ )




HE06x0'nNMMBIEIHaEBIKW

IIpeo6paszoBanue eTUHNI] U3MEPEHUT
WHorma BO3BHUKAET HEOOXOAUMOCTD IPeo0pa30BaHMsa OTHUX €IUHUIL U3Me-
penus B gpyrue. IlosHaKOMIMCS ¢ IOIIATOBBIM IIPe0Opa3soBaHUEM €IMHII]

nsmepenusa. Hampumep, npeodpasyeM mioTHocTb Menu 8900 kr/m’ B r/cm’.

1-it mar. ITpeoGpasoBaHue Kr = r: 8900— =8900 ——— 1000r
M3 M
1000r 1000r
- 3 . 8900 ——— =8900 ————
2-ii mar. IIpeo6pasoBanue M° = ¢M": B 1000000 car®

3-i mar. CaemaeM CoOKpaleHus:
8900-1000r  8900r g9 "

1000060cM® 1000em® cm®

]
]
I
]
]
]
]
]
]
]
I
]
]
]
]
]
]
]
I
]

3 1
]
]
]
]
]
I
]
]
]
]
]
]
]
I
]
]
]
]
]
1

IIpu pemenun 3agay 1o ¢pusukKe codar0gaeTCA ONpeseieHHAS MOIIA-
roBas IMOCJIEI0BATEIbHOCTb.

MNpumep

3anaua. Kycox merasia maccoii 810 r umeer 06beMm 300 cm’. OpenenuTe

IJIOTHOCTH BelrjecTBa. Kaxoe aTo BerriecTBo?
1-i1 mar. 3anuch JaHHBIX B OYKBEHHOM 0003HAUECHNN.

TexkcT 3amaun 3anuce yciaoBusA B OyKBEHHOM 0003HAYEHUU
Kycox merasnia maccoit 810 r. m=810 r
3
06wem 300 cv’. V=300 cm
OnpenenuTh IIJIOTHOCTH BeIlecTBa. p=?
Kaxoe a0 BemrecTBo?

2-# mar. 3anuch (POPMyJIbI: o= ol

v
3-it mar. Beramemerma: - 9107 _ 2,71
300 cv® cm®
4-1i mar. CpaBHeHUE 3HAYEHUS C Ta6JII/I‘-IHbIMI/I 3HAYEHUAMU IIJIOTHOCTEH.
5-i mar. Omaeem: TIJIOTHOCTH BelriecTBa 2,7 —, . BelrecTBo — aJloMUHAT.
cm’
Hrak, perienne 3agaun 3alliChbIBaeTCs CAEAYIOIIIM 00pas3oMm:
Hamo Pemmenne Brruncnenue
m=810r 310
r r
V=300 c™’ p=1 p=g——>5=2T—5
p=2? A% 300 cm cM
Kaxoe BeirecTBo?

T
OTtBer: WIOTHOCTH BeliecTBa 2,7 —, . BeriecTBo — amoMuHMit.
c™M

pasgen 3. BellecTtBo u ero CBQMQTBa @)

Va
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17. TEMINEPATYPA N EE NSMEPEHUE

Apud npocryguica. ToJTbKO UTO IIPHUIITIEAIIINHN 0-
MOI1 OTell, IIOJIOYKUB PYKY Ha J1o0 Apuda, oupese-
JIWJI, YTO Y HEro BbICOKadA Temieparypa. OqmHaKo
MaTh Apuda, TaKKe IIOJIOKUB PYKY eMy Ha JIo0,
coo0IIuIa, 4To TeMIlepaTypa He TaKas YK BBICOKAdA. 4

e [Touemy OTIIy ITOKA3aJI0Ch, UTO TeMIleparypa y Apuda BbicoKas?
e Kak MO:XHO BBISICHUTD, KTO IIPaB?

Yro ropasmo Temiaee?

OGopynosanue: 1a60paTopHas MOCYa OAMHAKOBOTO [

o0beMma (3 11IT. ), BJIeKTPUUEeCK U YaliHIK,, BOZA.

Xom ucciiemoBaHu:

1. HaueiiTe B IepBLIH COCY XOJOAHYIO, BO BTOPOI —
TEeIJIYIO, & B TPETUM — TOPAUYIO BOLY.

2. OgHy PYKY OIIyCTUTE B COCYI C XOJIOTHOM BOAOIL, a APYTYIO B COCY/L C TOPSI-
4eit Bomoii u cocumTaiiTe 10 60 (a)

3. BriTarus 06e pyKu 13 COCYZIOB, OITYCTUTE UX B TEILTYI0 Boxy (b).

OFIIQN!
sils

O6cynuTe pesyIbTaThl HCCIETOBAHMS:

e Ha xaKyio u3 pyK Boza oKasKeT O0JIbIIlee TEIIJIOBOE BO3IeCcTBIE, KOTHa
00e PYKH OITYCTSAT B COCY/I C TeILIOI BOMOT?

C MoK HO JI PYKOH TOUHO OIIPefeIUTh TeMIIepaTypy Teaa?

)

Temmeparypa — ¢usuuecKas BeJINYNHA, OIPENeSIONas CTeleHb
HaTPETOCTH TeJIa. p

II1st TOYHOTO M3MEPEeHUs TeMIIePaTyPhl UCIOIb3YIOTCA TEPMOMETPHI. |
IIpunyun deiicmeus HauboLee 4ACMO UCTONbIYEMbLX MePMOMEMPO8 oq\
HOBAH HA CE0UCMEE MENJ0B020 PacULuperus Judkocmell. B Kavecmee: N\,
HCUOKOCTU 8 MEPMOMEMPAX UCTLONbIYEMCS PIYmMb UJU no@xpawéﬂub&u
cnupm. X

A

@ ~



CoBpeMeHHBI! KUIAKOCTHBII TEPMOMETP
IIPeACTaBIAET COOOM IIPO3PAUHBIN CTEeKJISTH-
HBIU pe3epByap C MIPpUNAAHHON K HeMY Y3KOU
CTEKJIAHHOU TPYyOKoii. PesepByap HammoJIHA-
erca pryThi0 (miau couprtom) (c). Ilpu mome-
IIeHUW TEePMOMEeTpa B TEILIYIO CPeny PTYTh,
HarpeBasch, HAUMHAET PACHINPATHCA U U3 Pe-
3epByapa IOAHNMAETCSA BBEPX BHYTPHU TPYOKU.
IIpy momeleHMM TepMOMETPA B XOJOLHYIO
cpeny *KUIKOCTD CKUMAaEeTCA, U YPOBEHD KU/ -
KOCTH B TPYOKe MMOHMIKAETCA.

JKuagKocTHBIE TEPMOMETPBI IPALYUPYIOTCA
HA OCHOBE JIBYX TEILJIOBBIX ABJICHUAX: TEMIIE-
paTypbl masHus Av0a U TeMIepaTypbl Kune-
Hus 800vl. TemiepaTypa TadHUA JIbAa OblIa
B3ATa 3a 0° (HOJIBb IPagycoB), a TeMIeparypa
kuneHud Boabl 3a 100° (cto rpaxycos). Ilep-
BOHAUAJbHO HAa IIKaJie TeMIepaTypPhl TePMO-
MeTpa OTMEUaloT JBTHU JABe TeMIlepaTyphl.
3aTeM paccTOsSHNE MEKIY 9TUMU OTMETKaMU
neasat Ha 100 paBHBIX uyacTeii. Kammoe mee-
Hue o3HauaeT 1° (oguH rpaayc). Taxkoit Tepmo-
MeTp OBLT ITpeioKeH B 1742 roxy miBeICKUM
yueHbIM AHpepc llembcmem. B uecth aToro
YYeHOTO TaKad TeMIlepaTypHas IITKaJja Ha3bl-
BaeTcs mkagou Ieascusa.

Temmeparypa obo3HauaeTcsa OyKBoii t, a 3a
ernHUNy uaMepenus npuHar “°C” (rpaxgyc
IMenbcus). Ha mmrkaJjie TepMoMeTpoB yKa3bIBa-
eTcda 9Ta efuHUIlA u3dMepeHud. Ilpm msme-
peHum Temueparypbl OOBIYHO UCIIOJIb3yeTCs

Edunuua
usmeperHus

| Cmekxkaannas
mpyoxa

Yposenv
cmoJsba
Hudxocmu

ﬁIH Maﬂaﬁ

“BaanoHuur”
| ¢ acudrocmuvio

@ KomHaTHBIH
TepMOMeT]P

Amnnepc Ieascuit
(1701-1744)

mkasia Ieabcusa. IIpu mcnmonb3oBaHum TepMOMETPOB pe3epByap C
SKUIKOCTHIO IIOMEIIAIOT B CPENy, TEMIIEPATYPy KOTOPOU HAJ0 M3Me-
puTh. A 3aTeM, BBIXKAAB HEKOTOPOE BPeMsdA, OTMEYalOT KOHEUHOE 3Ha-

YyeHUe TeMIIepaTypPHhI.

e M B CaMblii IPOCTOH TepMOMeTp OBLI 1300pe-
TeH B XVI Beke mrambaHCKUM yueHbIM [anmieem. O
MEHBITIe UeM Ha IIOJIOBUHY 3aII0JTHUJI BOHOM Y3KYIO CTEKJI-
SAHHYIO TPYOKY C ITOJIBIM CTEKJIAHHBIM ITapukoMm (1) Ha KOH-
me. IlepeBepHYyB TPYOKY, OTKPBITHIM KOHIIOM OITYCTHJI €€ B
COCYII C BOZIO¥, IPEAIIOI0KUM, B yanHuK (3). IIpu marpe-
BaHUM YaWHWKAa BOJA PACIIHPSETCS, U B TPyOKe Boaa
cTajia ropsueii, ee ypoBeHb uamenmiaca (2). Ilo uamene-
HUIO YPOBHS BOABLI B TPYOKEe MOXKHO OBLIO OIIPENeuTD,

pasgen 3. BellecTBO 1 €ro CBIACTBa @}

XOJI0ogHAad OHa NI ropavdasdd.

y &



Mparererne MOMYMEHEBIX AR
I/leenenoaal-m : @

HN3mepenne remmepaTypsl BOIBI X BO3TyXa
O6opynoBaHue: TPU COCyJa — C XOJIOAHOI, Tem-
JIOW 1 TopAYel BOAOH, TepMoMeTp (AJ1A moToabl Xonodnas

ULIDNS
\\\&\\“04/) Jg%é .
S 602

20,
) 0] O) N
)

08
o

= T'opauas

1o
@

u 1abopaTopPbHBIN) (a). ‘ Tenaas 6904
XomucecaenoBaHUg:
1. OnpenenuTe MeHy AeJIeHUA U IIPeIes uaMepe-
HUS IIKAJIBI TEPMOMETPA.

2. sMmepbTe TeMIepaTypy B KJIaCCHOM KOMHAaTe.
3. amepbTe TeMIIEpATypPy BOABI B COCyaX U

pesyabTaThl 3aHECUTE B TAOIUILY.
ITena IIpenen Temneparypa|Temneparypa | Temneparypa | Temmeparypa
IeJIeHUS U3MEPEHUA | KomMHAaTe, t, | ropauein TeILION XOJIOLHOM
TEePMOMETPA |BEPXHUN HUKHUM BOJBI, t, BOJEI, t, BOZBI, t,

L TePMOMETPHI?

O6cyauTe pe3yabTaThl HCCIETOBAHMS:
e Ha KakoM (p3mueCKOM sIBJI€HIU OCHOBAH IIPUHITUII JeliCTBUS UCII0JIb3yeMOT0

J

e 360 Yariame

g nusmepeHuss __ Berie-

CTBa UCIIOJIb3yeTCs IPUoop,
HaspiBaeMblt . IIpunnun
JeliCTBUS TepMOMeTpa, Hau-
0oJiee YaCcTO MCIIOIb3yeMOTO

B OBITY, OCHOBLIBAETCSA Ha GBITY?

ABIEHUN __ JKUIAKOCTH. 2. Kakum meTonoM ObLI
IIpunas 3a 0CHOBY TeMIIepa- [POrPafyUPOBaH
TYyPy KUIIEHUS BOALL I TeM- TepMoMeTp?

repaTypy TasHU JbJa,
OblIa __ IIIKAJIa TEPMOMET-
pa. IlIkasa repmomeTpa,
moJyuYeHHasi TAKUM MEeTO-
IIOM, HasbIBaeTcA .

KnioueBble cnosa

TennoBoe paclumpeHue
MporpagynpoBaHue
Temnepartypa

Llikana Llenbcusa
TepmomeTp

D

poEeptmelceonksHaking

1. V13 kaku1X OCHOBHBIX
YyacTeil COCTOUT
TepPMOMETD,
HauboJIee YacTo
UCIIOJIb3YEMbBIHN B

3. OmpenmeanuTe mokxa-
3aHUA (hacagHbIX
TePMOMETPOB, IPe/I-
CTaBJIEHHBLIX HA PU-
cyHKe (2).
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3. Macca kycka metaJjaa 1kr 930 r, a o0bem 100 cm’. KakoBa ILJIOTHOCTDH
Tesa? VI3 KaKoro MeTaJsiia 3To Teao?

4. BeruucanTe Maccy BO3Ayxa B KOMHATe pasMepoM 3X4Xx6 M (IJIOTHOCTH
Bosayxa p=1,29 kr/m’).

(938

. Beruucorure Mmacey Menu o6eMoM 3 cM”.
6. PacmosiosxuTe Maccy TeJ B IIOPSAKe BO3PACTAHUA:
m,= 0,2 kr, m,=0,002T, m,=400r, m,=4562 mr, m,= 359 r.
7. Ha mpaBoii yaIike BeCOB, HAXOLAIMXCSA B PABHOBECU U, IIOMEII[eHEI CJIe-

nyromiue rupu: Ase mo 50 r, Tpu mo 10 1, ueThipe mo 2 r. KaxkoBa macca
TeJia Ha JIEBOM yairke?

3 N :
8. IlnorHOCTB cTeKmAnHOTO Jucta 2500 Kr/™M°, a pasmepsl 2x3x0,0050Mm. % 4
Brrunciure maccy cTekJia. 4 \¢
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OBOBLUAIOLWKUE 3AOAHUA

1. HauepTuTe IIpeaosKeHHY0 TAOJIUITy B paboueM JUCTKe. 3allOJTHUTE ee
MyCcThlIe TUeHKM 0 00pasIry.

Tesno HeiicTBue Ho ITocie
IelicTBUS | OeHCTBUA

Boga B nnactukoBoii | CTaBAT B MOPO3UJIBHYIO - s
nocygne KaMepy XOJIOAUILHUKA UAKOCTB eproe
CTEeKJIAHHDBIM CTAKAH |eeeeeeeecncaennae | erverreenennes | censensnncnnns
I'Bo31n S T PP Teepmoe
diarkoH IIpobry (prakoHa
c IyxXaMmu OTKPBIBAIOT B KOMHATE | cevevevenenes | enveennecnnees
Mexn | TBEPAOE | eeevrrnennennn
MoposkeHoe ITomemratoT B Tenayio

KOMHATY | eevevenenenen | senesnnecnnees
HanyTeiil BO3OyIITHBII Tas
515 ) o 5 O e

2. 3anuiuTe B pabounii JUCTOK MPEIJIOKEHUA, 3aII0JTHUB ITPOIIYCKY COOT-
BETCTBYIOIIIUMU KJIIOUEeBLIMU ciioBamMu. He 3a0yabpTe Y HEKOTOPBIX KJIIO-
YeBBIX CJIOB IPaBUJIbHO HalMicaTh OKOHYAaHUE.

a. Mexay ... , 13 KOTOPBIX COCTOUT TEJIO,
CYII[ECTBYET ... .

b. Mexxay MoJeKyaaMu Tejla UMeIoTed ...,
[IO0TOMY OHU IIE€PEMEIAeTCs OTHOCUTEIHHO

KnroueBble crnoBa

MycToTa

Anddy3na
IPYT IpyTra, BOSHUKAET ABJIEHUE ... . Monekyna
c. Bozma — enmHCTBEHHOE BEIIeCTBO B IPUPOJE, B3aumopeicTeme
CYII[eCTBYIOIIee B TPEX COCTOAHUAX: JIET —... , XnakocTs
map — ... 1 Boga — ... . Tepnoe
d. BemrectBa, 13 KoTOpbIX cocToAT CoTHIIE 1 PA

Mas
PacwupeHune
CxaTue

Mnasma

3Be3/bl, ABJIAIOTCA ... .
e. ITpunun paGoTsl TepMOMeTPa OCHOBAH HA ...

IIPp1 HarpeBaHUM M Ha ... IIPU OXJIAMKIEHNN
BellecTBa.

KT
3. MaccasemecrBam =150, a mmoraocTs P = 750 —5 - Raxoii o6wem 3a-
HHMaeT BeIl[eCTBO B CTaKaHe 1 0Jrroa1ie?

4. Macca sxeMuy»KuHBI 25 T, a 00beM 10 cv’. Kaxopa IIOTHOCTS sKeMJyTa B Er ?

M
5%, Il MpUTroTOBJIEeHUA cIyIaBa B3Aau 15 r 3omora u 10 r menu. Pacrma- /

BUB, X cMemianan. KakoBa MJIOTHOCTH CILIaBa, €CJU ero o0beM paBe
cyMMe 00beMOB 30JI10Ta 1 cepedpa?

IRt *3a 1aun, oTMeueHHBIE STHM CHMBOJIOM, IMEIOT 6911'&%{\
4
CJIOKHYIO XapPaKTEePUCTHUKY.

A
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B3AVMOOEMCTBUVE W OBVKEHWE

18. Bsanmopgenctsue: Bosgencrame NnpuKOCHOBEHMEM

19. NpaBuTaunoHHoOe B3anmopgencTeme — ConHeyHasa cuctema
20. OnekTpnyeckoe B3anmonencTane

21. MarHmTHoe B3aumoaencTeme

22. MexaHun4yeckoe aBmxeHune

23. [IBMXeHune aneKkTpuyecKknx 3apaaoB: ANeKTPUYecKnin ToK
24. SHeprug

e Obobwatowme 3agaHus
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B3AVMOLOENCTBUE

18. BOSOEMCTBVE MPVIKOCHOBEHVEM

BrI yixe 3HaeTe, 4TO MEKAY TeJlaMU
cyiecTByeT Bzaumoeiicreue. [lepe- @
TATUBasA KaHaT (4) Ha IIpasgHUKe
Hospys, sabpaceiBaa msauu (b) Ha
YPOKax (pu3KyJIbTypHI, BBl COPEBHY-
eTech JAPYTr ¢ APYroM. ITU COCTA3a-
HUSA IPOUCXOAAT B pesyJjbTaTe B3a-
UMO efiCTBUSA MeKIy Pas3HBIMU
TeJlaMu.

de 74,

A

¢ Uro Taxkoe B3aumopeiictBue? Kax oHO mmpoucxoauT?

BzaumopeiicTBue IBYX TeJesKeK Tenexcra Humka
O6opymoBaHmMe: IBe ONUHAKOBEIE Te-

JeKKMU (K OTHOUM M3 HUX IIPUKpe-

IJIeHa yIpyrasd IJIaCTUHKA), HUTh,

HeOOJIBINION KYCOYeK IJIaCTUJINHA,

HOKHUITBI.

Xox uccaenopanus: 1. IlepeBsa:KuTe HUTKOM MIJIACTUHKY, COTHYB €€ II0-

monaMm. IlpmKMuUTEe TEJeKKM, KaK ITOKAa3aHO HA PUCYHKE, U OTMEThTe

IJIACTUJIMHOM CePeINHY PACCTOAHUA MeK Iy HuMu. 2. [lepepeskbTe HUTH

Ho:KHUIaMu. I[IpoHabiofaiiTe u 00CyaAUTE TPOUCKOAAIIEE.

O6cymuTe pe3yIbTaThl NCCIEeTOBAHUS:

e [Touemy TeJe:KKHU YIAIAIOTCA APYT OT APyTra IIPU PaspesaHuu HUTU?

e Ha onmHaKOBOE JI PACCTOSHME YAAIAIOTCA TEJIEKKY OT IIJIaCTUIUHO-
Boit ormeTKu? ITouemy?

Ommemka

Bce Tesia mcobITHIBAIOT AEHCTBYE APYTUX, OKPY/KAIOIIUX UX TeJ, 1
caMu OHU JefICTBYIOT Ha HUX. Hampumep, B pe3yabTaTe CKOJbKEHU C
BBICOTHI IO/, AEMCTBUEM IIPUTAKEHUA SEMJIN CAHKU YCKOPAIOTCA, OfI-
HaKO IIPU TPEHUU O IIOBEPXHOCTh CHETa UX CKOPOCTh YMEHBITIaeTCA.

IIpu ynape mo MmAa4y OH B pe3yJabTaTe B3anMOIEMCTBUA C HOTOU YCKO-
pdAetcsa. OmHAKO TpeHMe Ma4a O BO3AYX U 3eMJII0 €T0 OCTaHABIMBAET.
Nrak, NOTAHYB WX TOJKHYB Teja MOYKHO IIPUBECTU UX B JBUXKEHUE.
BbI camMu nBUTaeTECh, OTTAIKMBAACH OT PA3HBIX TEJI. (/ﬁ

3HaAYUT, BOSHUKAIOIIVE MEXAY TejlaMu (husudecKue ABJIeHUA IIP -
MCXOIAT B pPe3yJbTaTe B3auMoaencTBua. BsanmopeticTBue MEeXK/
JIaM¥W MOYKEeT IPOM30NTU IPU COMMPUKOCHOBEHUH U 0€3 COIPUKO
HUA.

o v




(UPIRIGHIECIIC MRRYIGHIIEN3 SR

Yro Bpamaer map?

JKeJIe3HBIN Ta3nuK, BOJA, HOMKHUILA.
Xox ucciresoBaHusd:

ILJIACTUJITHOM.

2. Tasuk (muamMeTpoM MeHBIIIe HAAYTOTO IIa-
pa) HamoaHuTe Bomoi. Iloso:kuTe HA BOMY
mIap Tak, 4TOOBI 3aTHYTHIN CTEP:KeHb, Ble-
TBHIN B TOPJILIIIIKO, OKa3aJicsa COOKY, mapaJ-
JIEJIHO K TIOBEPXHOCTHU BOJIBI.

3. OTpe:xkbTe HOKHUIAMU 3aTJIYIIeHHBIA KO-
HeTl CTePIKHA U IPOHAOII0faiiTe TPOUCXO] -
AIIEero ABJICHUS.

O6cynuTe pe3yabTaThl HCCJIETOBAHM:

e Uro HabIIOaEeTCs, KOT/IAa OTPEe3aIu 3ariry-

IIeHHBIN KOHEIT CTePyKHA?
e 3a cueT KaKOTO B3aMMOIECTBUS IIIap HAU-
HeT BpamiaTbcsa?

Oo6opymoBaHme: Pe3UHOBLIN IIap, COTHYTHIN mox 90° mycToii cTep:KeHb
OT DPYYKM WJIN KOKTelJbHasg TPyOKa, HUTKA, KYCOK ILJIACTUJIMHA,

1. HagyiiTe pe3suHOBLII IIap U, IPeEKAe, YeM KPEeIKO IepeBA3aTh rop-
JIBITITKO HUTKOU, BIEHBTE B TOPJBIIIKO COTHYTHIA moxd 90° cTepiKeHb.
Yro6bl BO3MYX HEe BBIXOAMJI, HAPYKHBIN KOHEIl CTeP:KHs 3arIyIInTe

C(‘

Ure 360 Yari@me®

Mexny Tenamu cymiectByer . OHO BO3-
HUKaeT npu ___ u 0e3 COMPUKOCHOBEHU S TEJ
Ipyr c¢ gapyroM. B pesysnbrare B3ammo-
IefCTBUSA MEXKIY TeJIaMU IPOUCXOAUT .

Npoeeptmelceonfstiating

1. Kax BbI mOHHMaeTe CJI0BO “B3amMmopeiicTeue”?

2. Ilouemy TpymHO Pa30UTL Opex Ha IIOBEPX-
HOCTU MSATKOII IIOYBHI, a JIETKO HA II0BEPX-
HOCTH TBeporo Teaa?

3. Kakue Tesa B3aMOEHCTBYIOT IIPU HAHE-
ceHnu OOKCEPOM yJapa o Pe3rHOBOMI
“I‘py]ﬂe”?

4. Kax MOXHO OIIpele;INTh BOSHUKHOBEHIE
B3aMMO/IEICTBUS B PE3yJIbTaTe KaCaHUs?

KnioueBble cnosa

ConpukKkocHoOBEHMUE
B3aumopenctBue
dusunyeckoe siBrneHue

MpoekT

Kaxkoe B3aumogeiicTBue
HabJIIogaeTcs B CKasKe
“Penka”?

IToaroroswTe 5cce mo
TeMe.

Ay
pasgen 4. Bsanmopgericteve n B gle j



19. TPABUTALUMOHHOE B3AMMOLEWNCTBUE —
COJIHEHYHAA CNCTEMA

Apwn mmpounTas B rasere Taky MH(POPMAIIUIO:

“Ileuncywiuecsa no ceoum opoumam 6oxpyz Coanua
naanemot 3emas, FOnumep, Camypu, Mepxypuii, Be-
Hepa, Ypan, Mapc, Henmyh, a makice acmepoudvl u
Komemur oopasyrom Coaneunyio cucmemy. Bo Bce-
JEeHHOU maKux cucmem 6ecyucieHHoe MHOHcecmaeo”.
On samymaiucsa: — Kaxk naaHemul 0e3 8CAKOll c8sa3bl8auLeil ux
uyenu mozym epauyamvca 6okpyz Connua?.. — Kaxoe 63aumodeil-
cmeue 0e3 CONPUKOCHOBeHUS Yydepxcueaem naaHemMbvl OKOJLO
Connya?.. — Kax Coanye depicumces 8 npocmpancmaee 6e3 KaKoi-
AU60 onopwi?..

e MoskeTe Ji1 BBI OTBETUTH Ha 3TU Bonpockl Apuda?

HN3yuaem CotHEUHYIO CHCTEMY

O6opymoBaHMe: TJIACTUKOBBINA CTaKaH, KaIpPOHO-
Basg HUTb, IIYCTOM KOPIYC OT PYYKM, HOMKHUILHI,
CKOTY, ILJIACTMACCOBHLIE IIIAPUKH.

& 2

=g

0go

Xoxg uccaemopanusa: 1. [lo kpaam miracTMaccoBOTO
cTakaHa crejaliTe ABa OoTBepcTudA. [IpuBs:KuTEe K
9TUM OTBEpPCTHUAM KOHIBI HuTu. CresaiitTe yasesa
mocepenrHe HITH BTOPOi HUTHIO AanHoi 40—50 cM,
KakK IIOKasaHo Ha pucyHke. 2. IIpomycTuB BTOPYIO
HUTH Uepes IIYCTOH KOPIYC OT PYUYKU, IPUKPEIINTe
Ha ee KOHIIe KOJIbIIO U3 CKoTua. 3. HamoIHuB cTakaH
ILJIACTMAaCCOBLIMU ITIapUKaMM, IIOCTaBbTe ero Ha
IMOBEPXHOCTB cTOJIa. 4. Bo3bMUTE IyCcTO# KOPIYC OT
PYYKHU M HAUHUTE OBLICTPO BpaIllaTh KOJIbIO. depes
HEKOTOpOe BpeMsA IIPOUCXOAUT CTPAHHOE ABJIEHUE,
CBSBaHHOE CO CTAKAHOM.

O6cymuTe pe3yIbTaThl HCCIAETOBAHUI:
e ITouemy mpu OBICTPOM BpAINEHUN KOJIbIIA CTAKAH, CJETrKa OTAEIUB- | |
IIICh OT CTOJIa, MogHUMAaeTcsa BBepx? IloueMy cTakaH He MOKET moz-

HATBCA HAJl CTOJIOM Ha eIrie 00JIbIlIee paccToaume? N
e Y0 IIpomsoiieT, ecau HUTHL 000pPBEeTC? /
o KaKkue cxoKue 4epThl UMEIOTCA MEKAY dTUM ABJIeHUEM U ConHequn

cucreMoii?

)



B npupoze u ObITy (pusumuecKue ABJIEHUS IPOUCXOLAT B PE3YJIb-
TaTe Pa3JINUYHBIX BUIOB BBAUMOAENCTBUA — 2PABUMAUUOHH 020, IJLEK-
mpuueckozo, MazHUMH020, S0epPHOz0.

Boxkpyr Tes cyiecTByeT rpaBuTaniuoHHOE moJge. Tesa uepes rpa-
BUTAIIMOHHBIE IIOJISI JEMCTBYIOT APYr Ha Apyra. 3eMHOH IIap
OPUTATUBAET Bce TeJia (JIIoaei, 1oMa, BOAY B MOPAX U OKeaHax, JIyHy
u 1p.). OgHAKO He TOJMBKO 3eMJIA IIPUTATUBAET TeJia B CBOEM II0JIe
TATOTEHMNSA, HO M BCe Tejla IPUTATUBAIOTCS APYT K APyry. Baaumuoe
MPUTSAKEeHNe, BOSHUKAIOIIee MeKIy TeJlaMU, Ha3bIBAETCSA IrPaBUTA-
IIMOHHBIM B3aNMOJEICTBHEM.

Kax Comuile mpurarusaetT 3eMJII0 1 IPyrue ILIaHeThbl, TaK 1 OHU
nputaruaioT Comxuie. OgHAKO MOCKOJABKY Macca CoJrHIIa BO MHOTO
pas 0oJIbIlle MacChl BCeX IIJIaHET, OHU ABUIKYTCS B €€ I'PaBUTAI[MOH-
HOM moJie. JIBurasch ¢ OGOJIBIIION CKOpocThIO (cMm.: [Ipuinosxenwus,
cTp. 95, rabnutia 4), miaHeThl cTapaioTea ynaauTbes ot CosHIIA.
OxHaxko rpaBUTAIlMIOHHOE B3aMMOEHCTBME 3acTaBJsdeT HX Bpa-
matbesa BOKPYr CosHIla IO pasdHbIM opOuTam, o0pasys CoTHeUHYIO
cuctemy (a). CotHeUHas Ke CHCTeMa caMa JIBUMKeTcs B elre Oojee
TUTaHTCKOM I'PaBUTAIIMOHHOM II0JIE IPYTUX 3BE3]I.

@ CosiHEeUHAd cCHCTEMAa

Heuryn
R R s s,
s St
f#:’*‘*“ . )
I o Mape COJIHI.I/\
& QV) oMeprypuii
% »
e, Bemnepa
Caryps Actepoubl

ﬁ@mm@m@oﬂm@ MONYNEHHBIXESH A A

Hepe‘{I/ICJII/ITe IIJIAaHETHI B 3aBUCHMMOCTH OT X PaCCTOAHUA 4O COJIH]J;a.
1. 2. 3. 4. 5. __ 6. T.__ 8

Ure 60 Yari@med ,
BOKpYT Bcex TeJ CYI[eCTByeT . Kniouesbie cnosa A
Bnaropaps emy mMerxay TenamMu BOSHU- [paBUTaLMOHHOE B3aumogeincTemne b// 4 /"
kaer . OHO UMeeT xapaxkTep . CornHeuyHas cuctema o
___ BOBHUKJIA B pe3yJIbTare B3auMozeii- [paBuTaumMoHHoe none o, N

cTBUA 3eMJIN U APYTUX IJIAHEeT C MpuTsaxeHue \
CoJutHIIEM.

paspgen 4. BaanvoaencTare 1 OBk e% >
\\/f
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ploseptre SHAHIAS)

1. ITouemy XMBBIe U HEKUBBIE CYIITHO-
CTH, OTOPBABIIIKUCH OT IIOBEPXHOCTH
3eMHOro I1apa, He yJIeTaT B
0ECKOHEUHOE ITPOCTPAHCTBO?

2. CnyTHUK BpalljaeTcs BOKPYT 3eM-
au. C kakum TesioM COTHEeUHOM CHUC-
TeMBbI OHO 0OJIbIIIe BCEr0 B3am-
mogeiictByeT? Ilouemy?

1
3. IlepepucyiiTe cxemy (2) B pado- @ |:|\
YUH JIUCTOK U BIUIIIUTE 8 ] 2
Ha3BaHUS IJIAHET B COOTBETCT- 1 Y
BUU C UX pa3dMepaMu, HaunHaa 7 :| :| 3

¢ 1 u oo 8 Kierku.

MpoekT

Bugenu nmu Bu1 mysnsrduasm Quantum Ray
(“KBanToBsbrii 1yu”)? Cobepure BMeECTe C TePOIMU
9TOT0 MYJIbT(UIbMA TOAPOOHYIO MH(POPMAIIUIO O
“gaxBaueHHBIX” 1IaHeTax COJTHEUHOU CUCTEMBI.
Wcmonbays nanHble 0 XapaKTePUCTUKAX TJIAHET U3
(puabpma u Trabnunel 4 (cym.: punosx.ctp. 95), nann-
miuTe acce mon HasBanueM “Uyneca ComHeuno
cuCTeMBbI”.

1 1

i Cnosapsb i

! o

! I'paBUTAIIIOHHOE B3aMMOIEHCTBHE — XapaKTEPHO JJIs BCEX TeJ BO :
o 1

' Beesnennoii. Biarogapsi rpaBUTAIIOHHOMY IIOJIIO OHYU IPUTATUBAIOTCS |

| IPYT K APYTY. i

' Ilmanera — HeGecHOe Tes10, Bpamariieecsa BOKpyr ColHIA My JPYToi |

1 1

: i

1 1

1 1

|

1

1

1

1

1

3BE3/IbI.
EcrecTBeHHBIN CIyTHUK — He0eCHOE TeJI0, BPAIIaioleecss BOKPYT
IIJIaHEeTHI.

AcTepoun — majiad miIaHeTa, Bpariaomiasacsa Bokpyr CosrHIia.



20. ANEKTPUYECKOE BSAMMOLOENCTBWE

YueHuku 6-T0 KJjlacca IpOBOAMIU B ITKoJsie “Beuep du-
suku’. CeBUHIK HayJia pe3uHOBbBIe apuku. Ilorepes
KasKIbIN 113 HUX IIIePCTAHON TKAHBIO U IPUJIOJKUB K CTe-
He, OHa 0e3 KJjed Ipuiennia ux K Heil. Habmronapmue) )
9TO YUEHU KU MJIAAIINX KJIACCOB OUEHb VIUBUJINCH (2).

e Uro yaepsKuBaeT IIapuKu Ha CTeHe?

Kak Tesa Bo3meiicTBYIOT IpyT Ha Apyra?
O6opynoBaHue: pe3WHOBHIE MIAPHI (4 1mIT.),
IIIeJIKOBAS HUTD, III€PCTAHAT TKAHb.

Xog uccaenosanusa: 1. HagyiiTe 1Ba pe3sHOBBIX HIapa
10 ONMHAKOBBIX PA3MEPOB U TEPEBAKUTE UX HUTHIO
nauaor 40—50 cm. 2. IToTpuTe mapsl MIePCTAHON TKAa-
HbIO. 3. B3aB oba Immapuka 3a HUTH, 3aCTaBbTE UX IIO-
BUCHYTS (a). O6cynure HabOIOKaemoe aBieHue. 4. Emre
JIBa BO3IYIITHBIX ITapa HAAYITe 10 ONMHAKOBBIX pasMe-
POB U IepeBsA:KUTe HUTHIO. 5. IloTepeB ux apyr o6 apy-
ra, BO3BMUTE 33 HUTHU U TpUOInU3bTe APYT K ApyTy (b).

O6cynuTe pe3ysbTaThI UCCIETOBAHU:
¢ B KaxoM coCcTOAHUY IIapbl OTTAJIKUBAIOTCA, a B Ka-

KOM MPHUTATUBAIOTCA APYT K APYTy?
e Kak moryT meiicTBOBaTh APYT HA Apyra IIapbl, He COIPUKacasich?
\ J

B 00BIYHOM COCTOAHUM TeJIa MMEIOT HeNTPaJIbHBINA SJIeKTPUUYEeCKII
3apsh; YMCJIO ITOJOMKUTENILHO 3apsKeHHBIX IIPOTOHOB PABHO YKCJIY
anmeKTpoHoB. OqHAKO, KOTTIa OHU TPYTCA (U1K KacaroTcesa) ApyT ob apyra,
IIPOUCXOAUT OOMEH JJIEKTPOHAMU MEXKAY IIOBEPXHOCTAMU STUX Tea. B
pesyabTaTe BOSHUKAET U30bITOK 9JIEKTPOHOB B TPYIIEMCSA YaCTH OLHOTO
TeJla ¥ HeJOCTATOK 9JIEKTPOHOB HAa IIOBEPXHOCTU APYyToro Tejaa. B sTom
cJaydae TOBOPST, UTO TeJsa HasJIeKTPU30BaHbI: ITOBEPXHOCTh, KOTOpPAas
mpuooOpesia N30BITOK SJIEKTPOHOB, HA3JIEKTPU3YETCA OTPUIATEIbHBIM
DJIEKTPUUYECKUM 3apsAI0oM, a TeJso, IIOTepsaBIliee 3JIEKTPOHBI, HAdJIEK-
TPUIYETCA TOJOKUTEIbLHBIM 3SJIEKTPUUECKUIM 3apPAIoM. OJIeKTPU-
YyecKue 3apsAIbl CO3MAI0T BOKPYT ce0sI 9JIeKTPUYecKoe MmoJie. JJIeKTPH-
YecKoe MoJie, ABJIASACH OJHUM 13 BUA0B (DU3MUECKUX II0JIeH, OKa3bIBAET
JIeliCTBHE Ha pPaCCTOAHUM, 0e3 COIIPUMKOCHOBEHUS APYr C OPYroM
HadJIEKTPHU30BAHHbBIX YaCTe TeJl.

CymrecTByeT OBa BHIA 3JIEKTPUUECKUX 3aPSAH0B: IIOJOKUTEIbHBIN
DJIEKTPUYECKUI 3apsan (+) M OTPUIATENIbLHBIA JJIEKTPUUYECKUN 3aps

(-). [IBa OmHOMMEHHBIX 3JIEKTPUUYECKUX 3apsaAfa APYT OT Apyra OTTaJI4,

KHMBAIOTCS, a IBA PASHOMMEHHBIX 3apsafa APYT K APYTY IPUTATUBAIOTCT .

pasgen 4. BaanmoaencTsre 1 ABIRKEHVE ")




B uccnenoBamuy BbI HAOTIONAINM HAJTMYKE W JIEUCTBUE BJIEKTPIUECKOIO
nosia. Ilpu mporupanuy ABYyX ONMHAKOBBIX ITIAPOB IEPCTSHON TKAHBIO
SJIEKTPOHBI TIEPEXONAT C TPYILENCA YacTH TKAHM Ha TPYIIYIOCS YacTh IT1apa.

B pesyssrare morepu aI€eKTPOHOB TKAHB BJIEKTPUSYETCA ITOJIOMKUTENH-
HBIMU 3apAfaMU, a Irap, IprodpeTast JINITHIE JIEKTPOHBI, SJIEKTPU3YeTCA
OTpUIIATE/TEHBIMUY 3apsanami (2). Tak Kak o0a Irapa HasIeKTPH30BAHbI 3P -
JIOM OITHOTO 3HaKa, TO OHU OTTaJKUBaroTCA apyT ot apyra (b). IIpu Tpervm
JKe IIIapoB APYT 00 Jpyra OOMWH U3 HUX AJIEKTPUSYETCS TIOJOKUTETLHBIM, a
JIPYTOI OTPHUITAre/THHBIM 3apsoM. BeiieicTBrie HasIeKTPUB0BAHHOCTH ITIapOB
PAsSHOMMEHHBIMY 3aPSAIAMI OHY IPUTATUBAIOTCS APYT K APYTY (C).

Urak, 6 3asucumocmu om 3HaKa 3apsa0a HALeKMpPU30BaAHHbLX MeJl XapaKmep
/leKmpu4ecrozo ssaumodeiicmaus nposeisemcs ujil ommaJiusanuem, Uil npu-
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IlogBu:KHBIE OyMaKKU
OGopyxoBaHue: JiCT OymMaru us TeTpaau, PydYKa (MIu miIacTMaccoBas
pacuecka), IepcTsaHasd WM IIIeJIKOBasd TKaHb.
Xoxg uccaenosanusa: 1. Hape:xbre tucT Oymaru Ha Ma-
JeHbKMNe KycouKu (00peiBKu). 2. IloTepeB pyuKy o
IIePCTAHYIO TKAHb UJIX O CBOU BOJIOCHI, IPUOJIU3bTE €€
Ha OIpeJesIeHHOEe PAaCCTOAHNE K KyCOUKaM OyMaru.
IIponabaromaiiTe 1 06CyquTE, YTO IPOUSOIILIO.
O6cyauTe pe3yabTaThl HCCIAETOBAHMA:
® Kaxosa npuumnua npuTsaKeHUsaI OOPBIBKOB OyMaru K pyuxe?

v oleeilV3Eanni

OpHO 73 BasKHBIX CBOJICTB BelecTBa — Ha- L /1fo4eBbie cnoea

mmane . B oTOM ciyuae ropopar, uro ONEKTpuueckoe nore
TIPOMBOIILIA __ TeJa. DJIEKTPUUECKUH 3apsay AneKTpuyeckni 3apaa 5
cosmaer BOKpyr ceGa . OHO mepemaer OJEKTpUYeckoe B3aumopeicTene
MesK/Ty HasJIeKTPUBOBAHHBIMY TeJlaMi . OVeKTpusauma

@@@@w@ CBOVEIHARWNA

1. Yem oTyiuaeTcs sJIeKTPUUYECKOe B3aNMOeiCTBIE OT TPaBUTAIOHHOTO
B3aumogeiicTBusa? 2. ITouemy mpu mpuOIMMKEeHNN PYUYKH, IIOTEPTOHI O BO-
JIOCHI, K KycOuKaM OyMaru HeKOTOPhIE 13 HUX IIPUTATUBAIOTCS K Heli?

3. Kamne I1apeI OyayT OTTaJIKI/IBaTBCH apyrotapyra(a, b, c)?

0 00 ¢
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21. MATHATHOE B3AMMOLENCTBUE
Cabuna, moBopaunBas IIOAAPEHHBIN eli KOMIIAC BIPABO 1 BJIEBO,
C U3yMJIEHNEeM CMOTPHUT Ha uTo-To. Crapiuemy 6pary Apudy — TN
yueHuKy 6-ro KJjacca oHa rosoput: “Apud, Mol mpubop éﬁ;} /

ciaomasicsa. CKOJIBKO ero Hi IOBOPAYnBaio0, CTPEJIKA BHYTPHU BCe S
BpeMs HallpaBJjeHa B OGHY CTOPOHY, He IBUTaeTca”.

e IIpasma jiu, YTO KOMIIAC CJIOMAJICS?
e ITouemy ero cTpejKa Bcerma MOKa3bIBaeT OJHO I TO yKe HallpaBjeHue?

N

MaruuTHOe B3auMoOgelCcTBUe

O6opymoBaHHMe: MarHUTHLIE CTPEJIKHU, IIOMeE-

IeHHbIE Ha OCTPhbIe HAKOHEUYHUKM (2 IIIT. ), TT0-

JIOCOBOMI MArHUT, KaHIEJAPCKUE MeTaJLJIu-

yeckue ckpenku (8—10 miTyk), aucT Oymaru.

Xom uccyienoBaHuAg:

1-it sranm. 1. PacchinbTe CKPEIIKH II0 TIOBEPX-

HocTH JucTa. 2. MeajieHHO IPUOJIM3UB MAarHUT CBEPXY K CKperKaMm, Hau-

HUTe IBUTATH ero HaJg HuMu. O6CcyarTe CBOM HAOIIOAEHU S C APY3bAMMU.

2-ii9Tam. 1. IIoMecTuB 1Be MarHUTHEIE CTPEJIKY HA OCTPhIe HAKOHEUHUKHU,

OpubaM3bTe UX IPYT K IPYTY KOHIIAMHU OmHOTO IBeTa. 2. [Ipubinsbre Mar-

HUTHBIE CTPEJIKY APYT K IPYT'y KOHIIAMU Pa3HOI'O I[BETA. e e

O6cyauTe pe3yIbTaThI HCCIEIOBAHUA: & &

e UTo 1BUTAET CKPEIIKY IPU IPUOJIMIKeHNY K HUM MaruauTa?

e [ToueMy KOHUYMKHY OTHOTO I[BeTA Y MATHUTHBIX CTPEJIOK OTTAJTKUBAIOTC,
apasHOTro — HPUTATUBAIOTCA?

\o K Kaxomy BBIBOZY MOYKHO ITPUUATH OJIarofaps UCCIAETOBAHUIO?

Tena, pauTenbHOE BpPEMs COXPaHAMOINUE Yy cebs
MarHuTHbIE CBOMCTBA, HA3bIBAIOTCA MarHutamMu. MarauTel
OBIBAIOT €CTECTBEHHBIMN U WCKYCCTBEHHBIMU. MarHuThI
MIPUTATUBAIOT K cebe Tesa u3 Kejesa (a). B mpupome
CYIIIEeCTBYIOT MOCTOSHHBIE MATrHUTBI. ¥ HEKOTOPBIX
BEII[eCTB BO3MOJKHO CO3JaHWEe MATHUTHBIX CBOICTB
(mampumep, sxesme3o). B abopaTopmax UCIOMB3YIOTCA 17,0
TaKkue HaMarHudeHHble Tesa. OHU OOBIYHO OBIBAIOT JABYX  c060il
BU/IOB: ITIOAKOBOOOpa3HBIe 1 Mos10coBEIE (b). mazrnum

MarauTHasi CTpeJIKa ¥ CTPEJIKA KOMIIaca — 9TO MaJIeHb-

Kre MarHuTbl. KpailiHme dYacTu MarHmTa Ha3bIBAIOTCS
MoJII0CaMM MAarHuTa. B 9TUX dYacTAX MATHUTHOE IIOJe
Haubosiee cuiabHOEe. MarHuThl UMEIOT ABa IIOJII0Ca: ceBep-

meIii (N) u 1oskHBIH (S). OqUHAKOBBIE IOTIOCA MATHUTOB %ai’;‘ﬁ;\
OTTAJIKUBAIOTCH, 4 Pa3HbIe IT0JTI0CA IPUTATUBAIOTCA. P

MazHUmM
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Bsaumodeiicmaue, cozdasaemoe maz-  TOHHEL CepepHblii

MarHUTHBIA reorpaduyecKut
HUMHbIM NOJLeM, XAPAKmepus3yemcsa outioc ./ momoc Bemm
KAK npumsicenuem, maxk u ommaJnxKu- 3emn \\
8anuem. 3eMHOH IIap — 5TO OOJBIION / \
marauT. CeBepHBINI MOJIIOC CTPEIKHU / @ \
KoMIIaca BCerjla HaIllpaBJIeH Ha CeBep \ ;
3eMau, a IOKHBIM IIOJIOC — Ha IOT X
3emMHOr0 mIapa. 3HAUYUT, Ha ceBepe ‘ CeBeprbrii
3emau pacnosioxker FO:KHBIN mosioc ee FOsHEI MaTHUTHBII
MAarHHUTHOI'O IOJA, a Ha Iore 3eMJIM — reorpaduvecKuil noJmoc 3emn
CeBepHBI ITOJIOC. ToTI0C SeMTi

2
Hao6aiomenne meiicTBUSI MAarHUTHOTO TIOJIS
O6opyroBaHue: IIOJIOCOBOI MarHUT, JKeJIe3Hble ONUJIKH, JUCT KapToHa.
Xoxg uccaemoBanusa: 1. HakpoiiTe cBepxy II0JIOCOBOM MarHUT, HAXOMs-
IIUHACS Ha CTOJIe, JIUCTOM KapToHa. 2. BhICHIIBTE jKeje3Hble OMUIKY Ha
KapToH U cJIeTKa IOCTYUYUTE II0 HeMy KapaHgalinoM. 3. 3apucyire B pado-
YU INCTOK KaPTUHY, ITOJYUYeHHYIO 13 JKeJIe3HbIX OIUJIOK Ha KapToHE .
O6cyauTe pe3yabTaThl HCCIETOBAHUI:
e Kakoii BEIBOJ MOKHO cZesaTh 13 GopMbI //
PaCIOJIOKEeHU A JKeJIE3HBIX OTUJIOK ? / -
e B Kakoi yacTy MarLiuTa MarHUTHOe {

| mHoxe HauboJsee cuabHoe? )
Ure 300 Yari@me®

Kniouessble cnosa
___obJiamaeT CBOMICTBOM NMPUTAMKEHUA K cebe MarHuTHbIe nomnca
sKeJye3HBIX Tea. OH Osarogaps _ , CO34aBaeMOMY  MarHuT
BOKDPyT ce6a, __ CJXeJIeSHbIMU TeJIaMU U APYTMU B3aMMO,qeﬁCTBV|e
marauTamu. Maraut umeer asa moaoca: _ (N) 1 CeBepHbiit nontoc
___ (S). OgunakoBbIE ___ APYT OT ApyTa MarHuTtHoe none
OTTAJIKMBAIOTCS, a Pa3Hble ___ APYT K APYTY KOXKHbIN norntoc
MIPUTATUBAIOTCS.

[ﬁ]?@ (CBOWES HA WA

1. Cnoman qu Kommac y Cabuusi? ITouemy? 2. Hem oTsimuaeTca MaruuTHOe
B3aMOJeiCTBME OT I'PaBUTAIIMOHHOr0 B3amMogelictBusa? 3. Ha pucymke
IIPEICTAaBICHBI TeJIEXKKH C YCTAHOBJICHHBIMY HA HUX II0JIOCOBBIMIU MAarHH-

ramu. Kaxkue Tesie;KKu OTTaJIKUBAIOTCH, a KaKue IpUuTAruBaioTcs (a, b)? @

@ ]
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OBVWXXEHWE U SHEPTNA

22. MEXAHVNYECKOE OBVXEHUE

B nmoBcenHeBHOM JKM3HU IIOCTOAHHO HAOIOMAETCS PA3IMYHOE IBUKE-
HIe: IOJIeT IITUIL 11 CAMOJIETOB B Hebe, IJIaBaHUe CYIOB B MOPSAX, IIe-
peMellieHue JIofei 1 aBTOMOOMIIEH II0 JOporaM, TeUueH1e PeK 1 ap.
JIBM KeHHe IIPOVICXOANT MMOBCIOAY: ABUKEHNEe KJIEeTOK B JKMBBIX Opra-
HU3MaX, TeUeHre KPOBHU 110 BeHAaM, Pas/IMYHOe ABHKEHNEe aTOMOB U
MOJIEKYJI, 13 KOTOPBIX COCTOAT TeJIA ...

e Kakue Bunbl IBUKeHUSA BEI 3Haere?

N

MoskeM JIi IpeICTaBUTh TBUKEHUEe ?

Ha dororpadusax sameuarieHbl JeBOUKA Ha KauessaX (a4), BEJIOCUIEIUCT

(b) 1 aBroMOOUJIBL (C) B pasHble MOMEHTHI JBUMKEHUA. OTU KaIPbl ObLIN

cleJaHbBI ITOCJeq0BaTeIbHO ¢ mHTepBajoM B 0,3 cekyHabl. BHUMaTeIbHO

paccMmoTpeB poTorpaduu, OIIpeaeinTe NX CXOACTBO 1 Pa3JIUUne.

O6cymuTe pe3yIbTaThl HCCIeTOBAHUI:

e ITo KakuM IPUBHAKAM MOMXHO OIIPENEJUTh, UTO JeBOUKA,
BEJIOCUIEANCT I aBTOMOOMJIEL OBUIKYTCA?

e Yem oTsimuaeTcs UX ABUMKEHNE IPYT OT Apyra?

)

3HaeTe JIA BbI, UTO ABUKEHUE SABJIAETCA INIABHBIM CBOMCTBOM Ma-
Tepun? PusnKa u3ydyaeT pasHblie BUALI ABUKeHUdA. OTHO U3 HUX —
MeXaHH4ecKoe IBUKeHUe.

ITo kaKkuM IIpU3HAKAM MOXKHO ONPEIEJUTh, UYTO TEJO IBUIKETCS?
Yo Takoe MexaHIUYECKOe IBUKeHue? ‘

Bo-miepBBIX, UTOOBI OIIPEAESUTDH, ABUIKETCS JU TEeJO WUJIN HeT,
HYKHO BBIOpaTh APyToe TaKoe TeJO, YTOOBI MOKHO OBLIO MCCIe0;
BaTh PacCMaTPUBAEMOe JBU)KEHUE OTHOCUTEILHO Hero. Hanpumep, -
JUIA CIIOPTCMEHA 9TO MOKET OBITh TPEHEep, CTOAINUNA y KDPOMKUY,

pasgen 4. BaanmoaencTsre 1 ABIRKEHVE %)
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0eroBoO JOPOKKH, MJIU TOCKA ¢ HaAmuckio “Crapt”. Bo-BTOPBIX, HY K-
HO OIIPEeIeIUTDh, U3MEHAETCA UJIU HEeT MOJIOKeHNUEe TeJla OTHOCUTEIb-
HO IPYTOTO — BBLIOPAHHOTO TeJia.

MosxHO HaOsOgaTh M3MEHEHUE IIOJIOKEHUWSA CIOPTCMEHA OTHO-
CUTEJIbHO TPeHepa. ITO U3MeHeHe IT0OKa3aHO KPaCHO CTPEJIKOM (a).
J1sg MexaHU4eCcKOTo ABNKEHUA MOXKHO CleJIaTh TAKOU BBIBOJ:

MexaHuYeCcKoOe IBUKEeHNE — 3TO M3MEeHEeHHUe MOJIOMKEeHN A TeJIa OT-
HOCHUTEJIbHO TPYTUX TeJI.

@

Ecau Teso He MeHAET MOJOKEHUA OTHOCUTEIBHO OKPYIKAIOIUX
€ro TeJI, TO OHO HAXOUTCA B COCTOSTHUY ITOKOS .

Korma tena mBuMiKyTCA, OHUM OCTABJSIOT OIIPENEJEeHHBIN CJIeH
(BuauMble nin HeBuAUMbBIe). JInHUSA, onuchIiBaeMasi TeJIOM BO BpeMs
IBUKEHUSA, HasbIBaeTcsA TpaekTopuei. TpaekTopum ABUIKEHUS 10
¢dopMe MOTyT OLITh KPUBOJUHEHHBIMU U TMpAMoOJuHeHHbIMHU. Cy-
IIIeCTBYET HECKOJIbKO BUIOB MeXaHuuecKoro nu:xenus (b).

IIpamonu- EKpueoauneiinoe Heuicenue Bpawamenv-  Koneta-

HellHoe dauicenue no okpyxcrHocmu Hoe dsudcenue menproe

dsuicerue dsujicenue
3raenennle i

o JIBu:KeHNE B OIIpeaesiecHHOM HAIIPaBJIEeHUHM HA3bIBAETCHA YIOPSIIO0YEH-
HBIM. YacTo Takoe ABUKeHNe Ha3bIBAIOT TOKOM M TedueHneMm. Hamrpu-
Mep, OBUKeHNe KPOBU B BeHAX, BOALI B peKax, He()Tu B TPpyOax, AyHO-
BeHUe BeTpa u 1p. Bce aTo ynmopsagoueHnHoe nBuakeHne. IHOTIa 9TO IBU-
JKeHUe XapaKTepuayeTcsa TaKUMU BbIPAKEHUAMU, KaK “II0 BeHAM TeueT

bE AN 13

KpOBB”, “110 TpyOe TeueT He(PTHL”, “BeTep — HTO IOTOK Bo3ayxa” U ap.

Kax 6vL dymaeme, umo marxoe HeynopsadoueHHoe dauxrcenue, u m
JU 8blL npUBECMU emy npumep?

84 S~
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[URLOMIGCIGEIIE MRRYIEEIIEIS S6IEIIH
N

N3yuaem nBuskeHUe TEIA

OGopynoBaHue: TeJe:xKKa (M1 UTpyIIed- —

HBIIT aBTOMOOMJIB), INHENKA, IJIaCTUINH,
R St —
auct oymaru (A4), Kapaugalil, MAaTHUTEI. l
® @

Xoa ucciaeToBaHU:
1. PacmosiosxkuTe IUHEHKY Ha JIUCTE U Ha ee
IIKaJe KapaHIalioM OTMEThTe AeJIeHue . v :
15.
2. N13roTOBUB MOJIeJIb iepeBa 13 IJIaCTUJI-
Ha, 3aKPEIUTe ee Ha STOM JeJIeHUN.
3. IIpuBeguTe B IBUIKEHIE TEJICIKKY C @
nenenus 30 mkassl. [[yiga aToro pacro-
JIOKUTE OJVH M3 MarHUTOB Ha TeJeKKe,

a ApyTroil MarHuT nIpuOIN3LTE K Hell (a). k
4. TIpociefuTe IBUKEHNE TEIEKKI. ! =

O0cynure pe3yJibTaTbl HCCJIEJOBAHMS:
e OnpenenuTe, OTHOCUTEJIHLHO KAKUX TeJ U 110 KAKO! TPAaeKTOPUY IIPOUC-
XOAUT 3TO ABUKEHUE.

/

e 300 Yari@me®

___—9TO U3MeHeHUe MIOJIOKEeHU TeJIa OTHOCU-  Knouesbie cnoBa
TeJIbHO JpyTuX TeJ. Kciu Te10 oTHOCHTENIBHO

OBunxeHune
OKPYJKAIOIUX €ro Tesl He ABIKETCHA, TO o ponuneiiHoe
TOBODAT, ITO TeJI0 HAXOAUTCA B COCTOARMA . Toaoyronug
_ IIpOoUCXOAUT BAOJIb PA3/INYHBIX JIMHUM. Mokon
Ha3BIBAETCH JIHMHHSA, OMICEIBAEMAS TEIOM BO  [lpamonuHeiiHoe

BpeMdA ABrKeHnA. ITo popme TPAEKTOPUU ABY-  MexaHuueckoe ABMKEHME
JKeHue ObIBaeT  m__ .

NPEEERETE CEE SHIELIR

1. Yrto Tarkoe TpaekTopusa?

2. Beruucaute Ha ocHOBaHUU (hoTOrpaduii 13 IMePBOTO UCCIeT0BAHNA
KOJIMUECTBO BpeMeH!, Heo0X0AUMOoe AJIA II0CIeI0BATEeILHOTO
mepeMeIeHnsa JeBOYKY Ha Kauessax, BeJIOCUIIEINCTa U aBTOMOOMIIS.

3. IIpuBeauTe mpuMepbl KPUBOJIMHEHHOTO IBUKEHUA.

%

-

N

4
H

pasgen 4. Bsavumogencteume u D,BLVMB )



23. ABVOKEHWE 3JIEKTPUYECKUMX 3APALOB:
SANEKTPUHECKMWN TOK

o J[1s1 paboThI
TeJIEB30pPa ero
IIITeIICEeJb BCTAB-
JIsIeTCs B PO3BETKY
Ha cTeHe. UTo 110-
JaeTcs Ha
posetry?

CioBa “sieKTpuuecTBO” 1
“sJIEKTPUUECKUIT TOK”
YacTO YIOTPEeOJISIOT B
OBITOBBIX CUTYAIUIX.
IIpencrasbTe cede, uTO
BHE3AITHO B Ballleil KBap-
THUPE OTKJIIOUMIIN
DJEKTPUUYecTBO. UTO Impo-

e Yro ntepeHocuTcA

MCXORUT B 9T0 BpeMa? Ka- LIpOBOAAMH,
IIOABEIII€eHHBIMM
Kue IIpubopkl y Bac JoMa
K BBICOKUM CTOJI-
mmepecTanyT paborarhb? Gan?

~

Yepe3 KaKoe BelIeCTBO MIPOM/IET 3JIEKTPHYeCKUIl TOK ?

OobGopynoBanue: sjaeKTpuUecKas OaTapeiika, CoOeIMHUTEJbLHBIE IIPOBOA,

JaMIIa, 3a:KUMBbI, TepeBIHHAad IaJ0YKa, IIJIacTMacCcoBasd IaJIouKa, I'BO3Mb,

cojleHasdA W OUCTUJIIUPOBAHHASA BOJA, a TaKiyKe BOAA C COKOM JIMMOHA,

aJIOMUHIEeBas IIPOBOJIOKA U CKOTY.

Xom ncciaemoBaHuA:

1. CoeguHuTe, Kak IMOKas3aHO Ha PUCYHKe, OaTapeio, JIaMIOy M ITPOBOZA.
3akperTe 3a;KIMbI HA CBOOOTHBIX KOHIIAX ITPOBOIOB.

2. ITpoBepsTe, OyAeT Ji CBETUTHCSA JIAMIIA, €CIU COeNNHUTL KOHITHI IIPOBOJIOB
IIpU TIOMOIIM 3a;KMMOB TIOOYEPENHO C IEPEBAHHOMN IIAJIOUKOM, T'BOBIEM,
TLJIACTMACCOBOM MAJIOYKOM 1 aJTFOMIUHUEBOM IIPOBOJIOKOH (2).

3. IToBTOpPUTE OIIBLIT, OIIYCTHB KOHUMKY HE COMPUKACAIOIINXCS IPYT C APYIOM
3a)KIIMOB ITOIIEPEMEHHO B COCYJ C COJIEHOM, JIMMOHHON U NTUCTUJUINPOBAH-
HOI BOJIOH.

——

4. 3amosHUTE TAOIUILY, IIEPEHECEHHYI0 B PabOUYMil JHCTOK, HA OCHO-
BaHUN HOJYUeHHBIX 13 HAOIIOMeHU Pe3yJIbTaToB:

BemecTBO Jlamma cBeTuTca Jlammna He cBeTHTCA

O6cyauTe pe3yIbTaThl HCCIAETOBAHUA:

1. Yro HabromaeTcs IPU IIOMEII[eHNY PA3HBIX BEII[eCTB MeXK Iy KO %
3aKMOB? %

N

S
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2. C xakuMu BeIllecTBAMU U3 TAOJIUIBI OTMEUYEHO CBEUEHUE JIAMIIBI?

Kaxkue BeliecTBa IPEeIATCTBYIOT CBEUEHIIO JIAMIIEI?

3. Uepes KaKkue BeIlleCTBa 9JIEKTPUUECKIU TOK IIPOXOINT, a Uuepes KaKkue
He IPOXOaUT?

BrI y2ke 3HaeTe, UTO TOK — 9TO YIIOPALOUEHHOE IBUKEeHNE B OIIpee-
JIEHHOM HampasjieHnn. TOK BOSHHKAaeT TOrha, KOIa NMeIOTCS YaCTHU-
IIbI, CITOCOOHBIE COBEPIIATH 9TO YIIOPAJAOUEHHOe ABMKeHne. Hampu-
Mep, IPUTOK PEKU — 3TO YIIOPAJAOUEHHOE ABUKEHUE MOJIEKYJ BOMILI,
BeTep — YIOPSA0UYeHHOe ABMKEeHNEe MOJIEKYJ BO3[AyXa, TPAHCIOPTH-
POBKa He(TH 10 TPyOe — YIIOPsAoUeHHOe IBUKeHYe MOJIeKYJI He(DTH.

JIEeKTPUYECKUI TOK — 9TO YIIOPSAJOUYEeHHOEe ABUKEHUE YaCTUIl, UMeIO-
IIUX 9JIeKTPUYECK U 3apsAL.

BermecTBa menATcsA IO CIIOCOOHOCTH ITPOBOAUTDL BJIEKTPUUYECKUN
TOK: NP0800sau/ULe I Henpo8odauiue d1eKmpuiecKuil mox.

MeTasinbl — 9TO BellleCTBa, XOPOIIIO IIPOBOAAIIE 3JIEKTPUUECKUI
TOK. JJIEKTPUYECKUU TOK B HUX — DBTO YIIOPANOUEHHOE IBUXKEHUE
CBOOOIHBIX 9JIEKTPOHOB, MOKWHYBIIINX aToM. lIpwm HTOAKJIIOUEHUU

MeTaJIa K moJrrocam “+” u “— GaTapeiiku cBOOOIHBIE
SJIEKTPOHBI HAUMHAIOT YIOPAAOUYEHHO IBUTATHhCI K
nositocy “+” (a). B aTom coryuae roBopsT, UTO B Belrle-
CTBE BO3HUKAET 9JIeKTPUUECKUHA TOK.

AJIeKTPUUECKUII TOK OKAa3bIBaeT OIpeleseHHbIe
I[eﬁCTBPIH, KOTOPBIE BBl MOKeETE IIOUyBCTBOBATH CBOMMM
YyBCTBAMHU. ITO TEILJIOBbIe, MATHUTHLIE I X UMIYECKIe
IeliCTBUS TOKA.

Cy111ecTBYIOT TaKl€e BEIleCTBa, B KOTOPBIX 9JIeKTPU-
YeCKU TOK He BO3HUKAET. ITO BbI HAOJIIOLAJIN B HCCJIe-
JTOBaHUAX.

WKunxme npoBOZHUKY HABHIBAIOTCS 3LEKMPONLUMA-
Mu. Inekmpuieckull mok B 3JIEKTPOJIUTAX — 9TO Ha-
IIPaBI€HHOE OBMJKEHNE II0JOMKUTEJNLHBIX W OTPHILA-
TeJILHBIX MOHOB (b).

Sraevelnulesti?

OJleKTpuUecKasa OaTapeiika — HCTOYHUK 3JI€KTPUUYECKOTO TOKA. gidll
VY Hee umeercs gBa moJioca: “+” u “—". Hamomroce “—” cobupaeTrcs g4
00JIBIIIOE KOJMUYECTBO CBOOOAHBIX 3JIEKTPOHOB, a Ha IoJjoce “+ &
YKCJIO 3JIEKTPOHOB HUUTOXKHO MaJio. IlosToMy IIpu IMOAKIIOUEHNIT
JIAMITBI ITPOBOAAMU K IIOJIIOCaM OaTapeiKu 3JIeKTPOHBI IPUXOAAT B
YIIOPAMOUEeHHOE ABUMKEHHUEe K IIOJIIocy “+”, moposKiaas sJIeKTpU-
YeCKUI TOK, 1 JIAMIIA HAQUMHAET CBEeTUTLCS.

pasgen 4. BzavmoaencTsere 1 AB/KeHNE %)



[URCICIGHIRHIIR MRAIRHICIES S6IEHIAED
N

JeilicTBUE 3JIEKTPUYECKOTO TOKA
O6opynoBanue: Oarapesi, COeIUHUTEIbHELIE IIPOBOAA, JIAMIA, JUIKAI
JieHTa (CKOTY) ¥ KOMIIAC.
Xom ucciieoBaHUA:
1. Coemmuute 1amMIry 1 6aTapero IIrpo-
Bomamu. PasmecTuTe KOMIIAC mIoJ
IIPOBOIOM, KaK ITOKa3aHO Ha
pucyuke (a).
2. OroseHHbIe KOHITBHI ITPOBOOB CHA-
yaJjia COeJUHUTE APYT C APYTOM, a
3areM pasbenmuuTe. IloHaburio-
IaiTe 3a CTPEJIKOM KOMIIaca B MO-
MEHT, KOT[a JIAMIIA 3a3KUTaeTCs
uracuert (b).
O6cyauTe pe3yapTaThl HCCJIETOBa-
HUA:

eKakue HampaBIeHNUs IIOKA3LIBAET
CTpeJKa KoMIlaca, KOTha KOHIIBI
TIPOBOJIOB HE COeNUWHEHBI (JIamMna
He cBeTUTCA)?

eKakoe wu3MeHeHHEe TOJOKEHUIA
CTPeJKM KoMmIlaca HabJiiomaercs
IIPU COeAUHEHNN 1 PasdbefUHeHU T
IPOBOAOB APYT C APYTroM?

eKakoe melicTBHMe 3JeKTPUUECKOTO
TOKA BBl OTKPBLIIX B 9TOM HCCJIE-

L moBaHuM?

e Be0 Yara@me®

— 9TO YIOPALOUEHHOE ABUKeHUe yacTull, Knwuessie cnoea
UMEIINUX BJIEKTPUUECKUN 3apaa. JJIEKTPU- INEeKTPUUYECKUN TOK
YeCKUI TOK B MeTaJlJlaX — 3TO HampaBjaeHHoe CB0OOOAHbIE 3IEKTPOHbI

IBUKEHUEe __ , a B JKUIKOCTAX — HampasjeH- [MonoxuTenbHbIn MOH
HOe IBU)KeHUe W . OTpuuaTtesnibHbIN MOH
[ﬁ]@@[}b[b‘ﬁ’@ (CBOVEIHAHWNA

1. Yepes Kakoe BEIeCTBO 9JIeKTPUUECKUH TOK He ITPoiaeT?
a ) enadxcHoe 0epeso b) cyxoe depeso ¢ ) naacmmaccosas pyuka d ) memad-
JUYeCKaspyiKa e ) conienas 8o0a f) anenbCuHosblii cox g ) medHoe Korbly0 (

2. Kaxue npuMepbl TOKA BbI MOYKETE IPUBECTH ?

3. B KaKMX TEeXHOJIOTUSX WCIIOJb3yeTCs TeIJI0BOe Bosnenc'ane JJIEK -
TpuyecKoro Toka? ITokaku mpuMepshl.

4. YTo Ipomn30iiaeT, eCJIU JIIOAN U IIPUPOLA OCTAHYTCSI OAUH JeHb 6
TpuuecTBa?
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25. SHEPI'UA

TeueHnune pex, padoTy aBTOMOOMIEH 1 OBLITOBON TeXHUKHU, a TaKiKe
TeILI0 U JBUKEHE HAIlIuX TeJ o0ecrieunBaeT sHeprusd. [lyia gocTu-
JKeHUSA COBPEMEHHOTI'0 TeXHUUYECKOTO IIporpecca JIoAu, HAaUuUHaA C
Terja OT 00OBIYHOTO KocTpa 0 sHeprum CoJHIIa, UCIIOJIbB3YIOT Pas-
HbIe BUJ bl 9HEPTUU, CYIIIECTBYIOIE HA HAIlIel IIJTaHeTe.

e Ho uTo ke Takoe sHeprusa?

~

Kaxoe Temo 6ojiee sneproemeoe ? @ O

O6opymoBaHmMe: HAKJIOHHAS N

ILJIOCKOCTD, IePEeBAHHBINA OPYCOK, 1\71 ﬁ

CTaJIbHOI MapUK, JUHEHKA. R

Xonx mccaemoBaHua: 1. IlomecTure ol

OpPYCOK Tepea HAKJOHHOM IIJIOCKO-

cThi0. 2. OTIIycTUTE CTAJBHON IIAPUK

cHauaJja ns Touku N, a 3aTeM u3 ToOUKU M u omipefiesinTe B 060UX Caydaax,

HAaCKOJIBKO cMecTuTcs 0pycok (a). 3. O6cynuTe B rpyIiie HabIOAeHe U

u3MepeHue pe3yIbTaToB.

O6cymuTe pe3yiabTaThl HCCIAETOBAHUSI:

o C KaKoIl TOUKM HAUYAB JBILKEHIE, IIIAPUK CMECTUT OPYCOK Ha OoJIbIIee pac-
croauune? ITouemy?

¢ C KaKMM BUIOM SHEPIMH CBA3AHO [BUKEHIE ITIaprKa 1 cMelrierne 6pycka?

\ J

JHeprud xapaKTepusyeT B3auMOIeCTBUE MeXK Y TeJlaMU (UJIU Ya-
CTHUIIAMM) U UX ABUKeHne. Pa3HbIM BUJaM B3anMOAEHCTBUA U IBU-
JKeHUsA COOTBETCTBYIOT Pa3Hble BUJ Bl 9HEPIUNU: MEXAHUUECKAR, 6HY-
mpennaa (mennoéasn), IneKmpomazHUmMHAAL, AMOMHAA T IID.

o MexaHu4yecKasa 9HEPTrusa — SHEpPTrusd, XapaKTepusyoIasa MexXaHu-
YyeCcKoe JBUKEeHNe U B3BauMoieliCTBUe.

e BHyTpeHHAsa sHeprusd (TemjaoBad) — 9HEPrus, XapaKTepuayioinasa
IBU)KEHNE W B3aMMOJIEVICTBUE aTOMOB 1 MOJIEKYJ, M3 KOTOPBIX
COCTOUT BeIeCTBO.

® JJIeKTPOMATHUTHAS dJHEPTUs — Y9HEPTUs, XapaKTepUu3yioIasa IBU-
JKeHHe W B3auMOJeCTBUE YACTHUIL, 00JIaJAI0IUX SJIeKTPUUIECKUM
3apAOM.

e ATOMHAas HEePruA — dHEePrus, XapaKTepusayolasa B3auMoIeiiCT-
BI€ aTOMHBIX AJ€EP C IPYTUMU YaCTUIIaAMMU.

I'naBHEHIINM CBOHICTBOM SHEPTUM ABJISETCS €€ CIIOCOOHOCTH IIpe-
00pa3oBaHUA U3 OAHOTO BUAA B APYToii. JItogu MIMPOKO NCTIOIb3YIOT
9TO CBOMCTBO sHeprun. Hanmpumep, sieKTpuiecKas sHEPIrus, Ipeod«
Pa30BBIBAACH B pa3Hble BUAbI DHEPTUM, IIUPOKO UCIOJIb3YETCA B 651\
Ty. ‘

pasgen 4. BzavmoaencTsere 1 AB/KeHNE “')




NMPEOBPA3SOBAHWME SHEPT N

ConHeunble baTapen Berpsnble MeJbHUIILI
(CommeuHas sHEPTUS) (OHeprusa Betpa)

9Heprus IPUJINBOB 1 OTJINBOB T'ugpossekTpocTaHIIUU
(MexaHUUYECKAs 9HEPTUSA BOJBI)

f Gt T

TeiizepHas aJIeKTPOCTAHIIUAS
(BHYTPEHHSA dSHEPTU reii3epOBhIX (BHYTpEeHHAA dHepPrus rasa, He(yTm;
BYJIKAQHOB) KaMeHHOTO yTJIA)

TemnoBas sJIeKTPHUUECKAA CTAHILIA -



SJIERTPUYECKASA
——— O EPI'A

[ﬁ]@m[}ﬂ@[}ﬂ@f}ﬂ[‘ﬂ@ MONYNE R HBIX AR

Yro nBUTaeT cnupaas?
O6opynoBaHue: KBaAPaTHOI (hOPMBI JIUCT @ Buipesanue
oymaru (13x13), xapampmalr, HOXKHUIIBI, cnupaau
Toukasa HuUTh (20 cMm), sJeKTpoHarpesa-
TeJb (MU HACTOJIbHAS JIaMIIa).
XopucejaegoBaHUA:
1. HapucosaB Ha Gymare cxemy CIIApaJIu,
¥ BBIPEIKBTE ee (2).
2. IIponycTuB HUTH Yepe3 OTBEPCTUE B
IeHTPe CIUPaJin, 3aBAKUTE Y3€JI Ha ee
KOHIIE.
3. IloxBechTe cipasib HAJL AJIIEKTPO-
HarpesareseM (b) u moHaOIOLAITE 3a (b) Bymaxnas

IPOUCXONAIAM ABJICHUEM. cnupaib
O6cymuTe pe3yabTaThl HCCIETOBAHUI:
e [Touemy oz BeIIeHHAS HAJ 3JIEKTPO-
HarpeBarejeM (JIaMIIO) cCTIMpPab HAUHU-
HaeT COBepIIaTh BpalaTejibHOe Hazpesamenv

IBUKeHUe?
e Kakoe mpeoOpasoBaHmWe HEPruu IIPO-
M30IILJIO B 3TOM ABJIEHUU ?

y
pasgen 4. BaavmvogencTtaeve u ua$éj
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Ure 360 Yariemed

KnioueBble cnosa

____XapakKTepusyeT B3auMOIEeUCTBUE MEKIY QHeprus

TegaMu u uX ABMiKeHHe. CyIlecTBYIOT MexaHunueckas aHeprus

pasHble . OHeprus, BO3HUKAIOIIAA B AnekTpuyeckas aHeprus

pesysbTaTe MEeXaHWYECKOTO [BUKEHUSA U ATOMHas aHeprus

B3aMMOJIefiCTBUSA, HA3bIBAETCA .  — BTO BHyTpeHHAsA aHeprua

DHepPTrus, BOSHUKAIOIIAA B pe3yyIbTaTe ABH- Buabl aHeprumn

JKeHUsS U B3aUMOIENCTBUS MOJIEKYJ, U3

KOTOPBIX COCTOUT BEIECTBO. _ — JTO SHEPrusi, BO3HUKAMINAA B pe-

3yJAbTaTe IBUKEHUSA U B3aMMOLEMCTBUSA YACTHUIL], HMEIOIUX 3JJIEKTPHU-

YeCKHU#l 3apsAn. _ — 9TO SHEPrus, BOSHUKAIOIAas B peayJbTaTe B3a-

NMOJeCcTBUA 0ojiee MEJIKMX YaCTHIILC SApaMI aTOMOB.

ploseptre SHaHIAA

1. Yro npencraBieHo Ha pucyHke? Kakoii BUI 9HEPIUU U C KAKOH IeJIBI0
3/7IeCh UCII0JIb3yeTc?

4
F] A

b

2. IlpuBeguTe npuMephl, OTHOCAIINECA K IPe0OPa30BaHUIO BUIOB
SHEePTUU U3 OGHOTO B IPYTOi.
3. Uro aBnserca HanboIee BaXKHBIM CBOMCTBOM dHEPruu?




OBOBLIAOLWUE 3AOAHUA

1. Mex Iy KakuMU TeJIaMi Ha PUCYHKE CYIIIeCTBYeT B3auMomeicTaue?

A we
(@) ® ©

2. Ha pucyHKax IIoKasaHo ABUKeHNe PasHbIX BUL0B. OIIpeaenTe COOTBET-
CTBHE IIO BUAY IBUXEHUA N TpaERTOpI/II/I:
1. Mexanuuecroe 0suixcerue.

2. Tenaosoe dsudicernue.
3. Boobpadscaemas mpaekmopus.

4. Habawdaemas mpaexmopus.

U
®)

Ilnasanue

@
PouLObL

Qﬁ\ R

camosiemos
suicerue
pit Q\%

Mmaua

Xaomuueckoe
0sudiceHue MONeKYN
mne

pasgen 4. B3anvopgenicteve n As
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3. Uro mepegaeT rpaBUTAIIOHHOE B3aUMOeliCTBIE MKy TeJaaMu?

A)a n b
a. Maznummoe noJie
B)b uc
b. dnexmpon
C) TonbKo e
c. Uon
e. ['pasumayuorHoe noJie Dya u e
P 4 E) Tonbko a

4. HaiimuTe MpaBUIbHBIN BBIXOM, IBUTASICH BAOJL JUHNH 1 OIIPEAeIasa
uctuaHOoe (M) niu noxkHoe (JI) BhIpakeHre BHYTPHU KJIETOK.

TeroBoe ABUKEeHue —
9TO XaO0THU4YEeCKOe

Brixon 1

Ber siomaam mpoucxoauT

0e3 BaMOAeHCTBIA ABHKEHIE MOJICKYJI Brrxox 2
COIIPUKOCHOBEHUEM
/@7’ T'paBUTAIIIOHHOE B3aIIMO- Brixox 3
neficTBUE OCYIIECTBIIA-
TeJqu HaXOAUTCA BO B3alIMO- eTCA TONBKO MEMK/IY Te-
IeHCTBUM TOJBKO C OJIM3KO JIAMY GOJIBITION MACCh
PACIIONIOKEeHHBIMY TeJIaMU

\@ Bsaumopelictsue

Tena, maxogAiuecs CYIIECTBYET M MEXKIY

BO B3amMoeiicTBUH, MOJIEKYTAM I
001a7at0T SHEPTUeH
B3auMOIeiCcTBUA HelicTBUe OZHOTO TeJia HA
IPYTroe TeJIO BbI3bIBAET
IpPOTUBOJENCTBUE 9TOTO
Tea

e
<



MpunoxeHuns
Tabnua 1. Obos3HaueHNE KOI(PPUIINEHTOB eTUHUIL AT HEI

Koaddurmenrst Enuanne usamepesusa

HauwmenoBauue| VYcioBHOe 0003HaUEHUE MHoxurenab

Mera - M 1000 000 1 M»m = 1000 000 m

Kuo - K 1000 1 kM =1000 m

Hemu - I 0,1 1am=0,1m

Cautu - c 0,01 lem=0,01m

Munnm - M 0,001 1 mm = 0,001 m

Muwuxpo - MK 0,000001 1 mxm = 0,000001 m

Tabnuma 2. Mesxgynaponuasa cucrema eguuuitl (CH)
OcHoBHBIE eqUHUIBI MexayHaponHoit cucrembl equauil (CH)

Bennunna Enunnuia
HaumenoBanue VesnoBHOe o6o3HaueHne | HammeHoBanue | YcaoBHOE 0003HAUEHHE
Hnauuaa l memp M
Macca m KUJL0ZPAMM Ke
Bpewmsa t cexynoa c
AGcomroTHaA TeMIeparypa T KeJbB8UH K
Cuua Toka I amnep A
KosnuuecTso BemiecTBa v MO MOJLb
Cuna ceeTa I, Kandena %)

Tabnuia 3. IIIOTHOCTS HEKOTOPBIX BEII[ECTB

ITlnoTHOCTH
BermrecTBo KD /M3 r /CM3
TIoacoNHEYHOE MACIOo 930 0,93
JucTraaupoBanHasi Boga 1000 1,00
Mousoko 1030 1,03
Men 1350 1,35
Hemneszo 7800 7,80
Menb 8900 8,90
PryTh 13600 13,60
30510TO 19300 19,30
AnroMuHMGI 2700 2,70
Tabnuia 4. HekoTopble XapaKTePUCTUKY IJIAHET
Paccrosume | [luamerp Bpemsa oguoro nosHOrO CropocTs
IUIAHETBI | ©T Couaiia (TBICSAYA obopora Bokpyr CosHIIa IBUKEHUSA
(MUIIOH KHUJIOMETPOB)
KMJIOMETDOB) JeT nHeH KM/C
Mepkypuit ~60 ~4,9 ~0,3 ~88 ~ 48
Benepa ~108 ~12,1 ~0,6 ~225 ~35
3eMsa ~150 ~12,8 ~1,0 ~366 ~30
Mapc ~228 ~6,8 ~1,8 ~687 ~24
Onurep =778 ~143 ~12,0 ~4332 ~13
CarypH ~1 427 ~120 ~29,4 ~10 760 ~10
Vpau ~2 870 ~51,8 ~84,0 ~30 685
Henryn ~4 497 ~49,5 ~165,0 ~60 190
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Pulsuz

Oziz maktabli!

Bu darslik siza Azarbaycan dovlati tarafindan bir darsilinda
istifade Ucln verilir. O, dars ili muddatinds nazards tutulmus
biliklari gazanmagq u¢lin siza etibarli dost va yardimgi olacaq.

inaniriq ki, siz da bu darsliya mahabbatla yanasacaq, onu
zadalanmalardan goruyacaq, tamiz va saligali saxlayacagsiniz ki,
noévbatidarsilinda digar maktabli yoldasiniz ondan sizin kimi rahat
istifada eda bilsin.

Siza tahsilda ugurlar arzulayiriq!






