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Azarbaycan! Azarbaycan!

Ey gehreman dvladin sanl Vateni!
Sandaen 6tri can vermays cumls haziriz!
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Sinemda tutmus makan!

Namusunu hifz etmays,
Bayragini yukseltmaya
Cumls gencler mustaqdir!
Sanli Vatan! Sanli Veatan!
Azarbaycan! Azarbaycan!
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MO3HAKOMLTECH C KHAMOW!

1. MoruBanus. Onrcanue MHTEPEeCHBIX CUTYaIUI U ABJIECHU, 3aBEPIIIAIOIeecs BOIIPOCAMU.

2. UccaenoBanue. Paznuunble 3ajaHus, 1a0opaTOpHBIE PAOOTHL M OIBITHI, HAIIPABIEHHBIE
Ha BBISIBJICHVE IPUYNHHO-CJIEJICTBEHHBIX CBSI3€H CCIIE[yeMbIX IBIEHUM.

3. PaszpacHenne. [1aBHOE comeprKaHme YPOoKa: OCHOBHBIE IOHATUA, IIOICHEHUA II0 TeMe,
oIpeeIeHNs U IIPaBUJIA.

4.3naete au Bb1? [Tosiesnaa nHpopMaIus, CBI3aHHAA C TEMOM.
5. Heo6xogumeblie HaBBIKU. BasKkHbIe Ipu ndyueHU N U3UKY HABBIKH.
6. 9To unrepecHo. Vcroprueckure hakThl U 3aHUMAaTeIbHASI NHGOPMAIHA.

7. IIpuMeHeHME MONyYeHHBIX 3HAHWI. 3aaHNU WJIH OIIBITHI, 3aKPEILISIOIINE IOy YeHHBIE
3HAHUA.

8. Uro BbI y3uaau. O600111eHIE HOBOI NH(MOPMAI[UY C MCIIOIb30BAHIEM KJIIOUEBEIX CJI0B.
9. KiroueBsie cioBa. HoBble TOHATUS U TEDMUHBI.

10. HpOBepBTe CBOM 3HAHUA. BOIIpOCI:I 1 3aJaHUsdA, HAalIpaBJIEHHbIE HA Pa3dBUTHE TBOPYe-
CKUX CIIOCOOHOCTEH 1 OILIEHKY SHAHUM.

11. IIpoekrt. IIpoeKTHI HOCAT d9KCIEPUMEHTAIbHBIHN XapaKkTep. [{JId uX BHIIIOJTHEHUS MOTYT
OBITH NCIIOJIb30BAHBI PA3JINYHbBIE NICTOYHUKH.

12. O6o061maronue 3agaHuAa. Bompocsl 1 3afaHUA 110 KasKI0MY Pas3mey.
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BBEJEHUE

CiaoBo “usura” (mo-rpeuecku fyuzis) o3Hauaer “mpupoga”’. ITo
TIOHATIIE BBeJI B MUP HAyKU ApeBHeTrpeuecKuil (puaocod Apucto-
TeJib. B azepbaiiiyKaHCKOM SI3BIKE CJIOBO “(pu3uKa’ BIIEpBBIE UCIOJIb-
3oBaJs B XI BeKe reHnaJIbHBIN asepbaig:KaHcKuil (puaocod Baxma-
HUap an-Asepbaiiikanu.

C nIpeBHUX BpEMEH JIOAU IILITAJIUCH TOHATH IPUUYNHY ABJICHUM,
ITPOUCXOASAIINX B IPUPOJE, 3aaBasiCh BOIIPOCAMU: KaK BOSHUKAET
BeTep, moueMy HebGO rorydoe, OTU4ero MAaeT AOKIb, UTO 3aCTaBJISAET
KaMeHb I1aIaTh HA 3€MJIHO. ..

duzuka nsyuaer 001I111e 3aKOHBI BCEX ITPOUCXOAAIINX B MUPE ITPU-
POnHBIX siBJIeHUM. MI3yuas sTy HayKy, BbI CMOKeTe O0bACHUTD IPU-
YWHBI X BOBHUKHOBEHUA.

duszurka — skcnepumeHmanvHas Hayka. Ee 3aKOHBI OCHOBBHIBA-
IOTCSI Ha peaibHBIX (paKTaxX, MOATBEP:KIaeMbIX OombITamMu. Vgyuas
(pusuKy, BBl IIPHU IOMOIIU CIEIUATBHBIX JIA00PATOPHBIX MPUOOPOB
OyzmeTe B KJiacce HaOIIOMaTh U MCCJIEN0BATh IPUPOIHbBIE SIBICHUS.

dusuka — mouHas HayKa. ITo 03HAYAET, UTO IIPU ITOMOIIU CIIEI V-
aJIbHBIX MaTeMaTUUYeCKUX (DOPMYJI OHA KOJIUUECTBEHHO JOKAa3bIBaeT
3aKOHBI, XapaKTepU3YOIIre IPUPOIHbIE ABJIEHUS.

CoBpemeHHas pu3nKa U3ydaeT 3aKOHbBI, 00IITHe IJIA BCeX IMPUPO/I-
HBIX SBJIEHUH, a TaKiKe CTPYKTYPY U CBOMCTBa MaTepUaJIbHOTO M-
pa, okpyskaroiero Hac. K Tomy ke oHa co3maeT B3auMOCBA3b MEXKIY
JPYTUMU eCTeCTBEHHBIMU HAyKaMMU.

AcTtpoHoMusa — usydyaer HeOeCHBIE TeJIa.

MeTteopoaorus — uccaenyet arMochepy 3eMJIU U COCTaBJISET ITPOT-
HO3 IIOTOABI.

Buonorus — msydaer CTPyKTypy U KU3HECIIOCOOHOCTH BCETO KU-
BOT'O MUpa.

l'eorpadus —usyuaer moBepXHOCTH 3eMJIU U ee aTMOCheEpPY.

leomormss — m3yuaeT 3eMHYI0 KOpPY, a TaK:Ke BHYTPEHHUE CJIOU
3emn.

XuMusa — usyyaet IIpeBpalieHne BeIecTs.

®dusuka — n3yvaeT ABJIEHUA, IPOTEKAOIIIe BHYTPU 3eMJIU, B ee
aTmocgepe u Kope, a TaKyKe B MUPE 3BE3[, U BLIABJIAET 00IIIUE AJIA
HUX 3aKOHBI. Pu3nUecKre 3SHAHUS BaKHBI IJIA ITOHUMaHUA O0UO0JIO0-
TUYECKUX, XUMUYECKUX, reorpa)muecKuX, re0JIOTUIECKUX, aCTPO-
HOMMYECKUX ABJIEHUU.

(c)



[ cp.7-32 ] YTO U3YHAET PUIUKA

1. Kakne aBneHunsa nayyaet usnka

2. Ans vero msmnka nsyyvaet npupogHbie
ABNEHNs

3. MeTtogbl ndyyeHusi B dpusnke

4. dusunyeckue BeNUUUHLI U UX N3MepeHne

5. NameputenbHbie nprubopbl

6. TOYHOCTb N3MEPEHUN

e Ob6obwatowme 3agaHms
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KAK, YUTO U NMOYEMY N3YHAET ®UNU3UNKA

1. KAKVE ABJIEHUA N3YYHAET ®N3UKA

... paccnpammuBaii Bcex, e UT0 mpe/IaraeT JIoaaM
Kax Mup ObLI cO3aH U3 IIYCTOTHI, y3HATH TeHUATbHBIH
Yrob6s! nocTuub TOr0, KTO co3nan asepOafPKAHCKAN II09T

npupony Husamu I'aayxeBu B 9TUX
" xTo On, B ueM myzapocTs fena Ero.  crpokax, HammcaHHBIX
...Tebe HEOOXOLMMO IIOCTUYD, oosee 800 et mazazn?
Kaxk 6b1710 ycTpoeHo camo 1o cebe Bce e UTo BBI mogpasyMeBaeTe,
cymiee 1 Kaxk Bcenennas KOTZIa TOBOPHUTE “IIPH-

BO3HUKJA... poxa”?

e Kakue ABI€HUS BBI
Husamu I'andncesu Habmonamu B npupope?
e

IIpupony mayuaror MmHOTHe objlacTu Hayku. Kaskmasa m3 HUX B
OTIIeJILHOCTU UCCIenyeT BecelleHHYI0, IPUPOAHBIE ABJIEHUA U 3aKO-
HBI, II0 KOTOPBIM OHHU IIPOTEKAIOT.

K mayxkam, m3ydJamIuM IIPUPOAY, OTHOCATCS (PU3UKA, XUMUI,
OoumoJsiorusi, reorpadus, aCTPOHOMUSA 1 IPyTHe.

duznKa— BasKHENNIAI N3 HAYK, N3YYAIONIUX MPUPOIY. ITO HAYKA,
HCCJIeAyIOIasi MPUPOAHbIEe SABJIEHUA OKPY:KAIOIIero HAC MHUpa M
o0Iue 3aKOHBI, ITI0 KOTOPBIM OHHU IIPOTEKAIOT, a TAKIKE CTPYKTYPY Be-
IEeCTBA U €T0 XapPaKTEePUCTUKH.

ITaske B caMOM IIPOCTOM SBJIEHUU, HAITPUMED, ITaJeHNH Ha 3eMJII0
s10JI0Ka ¢ BETKU [epeBa, YUaCTBYIOT MHOTHE IIPUPOAHBIE 00BEeKTHI:
JIepeBo, BeTKa, BO3AYX, 3eMHOI 1map. Bce KuBble 1 HEKUBBIE CYIII-
HOCTHY B IIPUPOJEe HA3HIBAIOTCS (PU3MUECKMMH TeJIAMM WJIN IIPOCTO
teaamu. IIpuposubie ABIEHUA, IIPOUCXOAAIINE C (PU3UUECKUMU Te-
JIaMU WJIY C UX yYaCTHeM, Ha3bIBAIOTCA (PM3UIECKUMU ABJICHUSIMMU.
ITosHaxOMMMCSI ¢ HEKOTOPBIMH (PU3NUECKUMU ABJICHUSIMU.

gyiccnenosaricame 1)

Kakasa Bosmre0Has cujia 3aTaJKUBaeT AMIO B OYTHLIKY ?
O6opynoBaHue: mycrasd OyThHIIKA, OUUII[eHHOE CBAPEHHOE BCMATKY SAHII0,
KYCOK Oymaru, cuuuku (a).

Xom ucciiemoBaHuA:

1. l'oparryio 6ymary orycTuTe BHYTPDb Oy THIIKHU.

2. Yepes HEKOTOPOE BpPeMs OUUINEHHOE BapeHoe AIII0 MOJIOKUTe Ha OT-
KPBITOE TOPJIBIIIKO Oy ThIIKY. HabmaogaeMoe sBIeHUEe OIIUIINTE B padoueM

auctke (b).
G J

©




O6cyanTe pe3yabTaThl HCCIETOBAHMS:
¢ UTo BRI HAOTIONAJIN, IIOMEITAs SIHIT0 Ha TOPJIBIIIIKO Oy THIIKY, B KOTOPOI I'o-

pur 6ymara?
e YTo ABIIAETCS NPUUMHOII 3aCaChIBAHUA AHI1a B OYTHLIKY ?

(S J

(2) N

Kroeemka

Bouanieonsli cser

O6opynoBanue: (poHapb, KIOBETKA
(HernyboKad IJIAaCTUKOBAS €M-
KOCTh), ILJIOCKOE B3epPKajo, ILJIOT-
HBIH O0eJIBIN JINCT OyMaru, BOjA.

Xom ucciieqoBaHUA:

1. HamosiHUTE KIOBETKY* BO-
oM.

2. ITomecTHuTE III0CKOE 3€PKAJIO
IIOJT HAKJIOHOM B KIOBETKY
(a).

3. HampaBbTe cBeT hoHapsa HaA
YacTh 3epKaJjia, HaXo -
mryiocs B Boze (b).

4. ITomecTure auct GymMmaru Ha

ITnommbLii IIyTH OTPAKEHHOT0 OT
Genbiii aucm 3epKaJjia cBeTa (c%. O6paTuTe

BHUMAaHUe Ha HabomaeMoe
Oymazu 3epKano 6 HAKJLOHHOM

sasaenne (d).

NOJLONCeHUU

“KioBeTKa ((hpaHI[y3CKOE CJIOBO
cuvette ) — 6ak, yaiiia, MHUCKa.

O6cymuTe pe3yIbTaThl HCCIeTOBAHUI:
e C KaKuM IPUPOLHBIM ABJIEHNEM CX0XK NaHHBIN mpoiecc?

N J
pasgen 1. Yto nayyaet cusmka 9}




Pusznueckue ABICHUI MOKHO CrpynmmpoBaTs 110 HECKOJIBKMM BUIaM.

PUSNYHECKUME ABIEHUA:

Mexarnue-

_CEI/Ie
B
| TN

TensoBEIe

AJIEeKTPH-
YyecKue

MaruuTtasbie

e

=

CBeTOBEIE

ATomMHEIE

o

MexaHn4yecKue SIBJEHUS — DTO SBJIEHUA, ITPOKC-
XOIAIME BO BpeMs ABUIKEHUS TeJI OTHOCUTEJIbHO
Ipyr apyra (aBu:keHue miaHeT BoKpyr CosHia,
IBUKEeHIE MAaATHUKA, ITOJIET CAMOJIeTa U AP.).

TemnjioBbIe ABJIEHUA — 3TO SIBJICHUS, IPOUCXO/AIIIIE
BO BpeMs HarpeBaHUs U OXJaKIeHus Tes (Harpe-
BaHue CosHIIEM 3eMJiu, MpeBpallleHre BOAbI B IIap
WJIYL JIeJT V1 [IP. ).

JIeKTpUYecKNe ABJIEHUS — 3TO ABJIEHUSA, IIPOUC-
XOAAIINEe MEXKAy HadJIeKTPU30BAaHHBIMU TeJaMU
(BOSHUKHOBEHUE JJIEKTPUYECKOr0 TOKa, pabora
BIIEKTPUYECKUX IIPUOOPOB, MOJIHUA U AP).

MarauTHbIe IBJIECHHS — 3TO SIBJIEHU S BOSHUKHOBE-
HUS MAarHUTHBIX CBOMCTB Y TeJ (IPUTAKEeHNe Mar-
HUTOM KeJIE3HBIX TeJ, OPUEHTAIUA MaATrHUTHBIX
CTpPeJIOK KoOMIIaca Ha IIoJ0ca 3eMJIH U IP.).

CBeToOBBIE ABJIEHUSA — OTO ABJIEHUA, BOSHUKAIOIINE
IO efiCTBUEM CBETOBOTO UBJIYUEeHU (OTPaKeHe
CBeTa OT 3epKaJjia, BOSHUKHOBEHUE TeHU, MUPaK,
¢dopMupoBaHMe pagyTru 1 Ip.).

3BYKOBBI€ SIBJIEHUSA — 9TO ABJIEHUS, CO3aBaeMbIe
KOJIEOTIOIUMUCA TeJaMu (CTPYHHBIE M TYXOBBIE
My3bIKaJbHbIe WHCTPYMEHTHI, KoJiebaHMe TI0JIo-
COBBIX CBA30K IeBUUX ITUl). [lyia nccienoBanus B
sabopaTopuy 3BYKOBBIX SABJIEHUII HCIIOJIb3yETCHA
KaMepTOH.

ATOMHBIE ABJIEHUS — DTO SABJIEHUS, CBA3AHHBIE C
BHYTPEHHUM CTPOEHUEM TeJI (HEIPEPHIBHOE UBJTY-
yenue CoJsHIIA ¥ 3Be3l, IIPOMBBOJICTBO ATOMHOM
9HEPTUU U IP.).



Apucrorens (384—-322 rr.
IO HAIIIeH 9PbI) — IPEBHE-
rpeuecKkuit puasocod u
yueHbIii. B cBoux paborax
cobpaJ Bce JOCTUIKEHU A
HayK, Pa3BUBABIINXCA B
I peBueit I'pertun.

Baxmanusap
an-AszepobanmxaHu
(993-1066) — azepbatim:xaH-
ckuit pusocod. B mpousse-
neann “Ilosmanme” BIepBbIe
M CIIOJIB30BaJI CJIOBO “husu-
Ka” B asepOaiifKaHCKOM

¢

Hanwucas KHUTY TIOZ Ha3- sasbike. Ero Tpyznsr “Mera-
BanueM “Pusmra’, oH BIep- dusura” u “ObpasoBanue”
BBIe BBeJI 9TO IIOHATUE B OBLIV IIMPOKO U3BECTHHI HA
HayKYy. Boctoxke u B EBpore.

I'lpumeuel-me NONYMEHHbLIX 3HAHHA

g/iccnenoeakiviesssy 3]

Omnpenenenne FO:xuaOTO 1 CeBEPHOTO MOJIIOCOB 3eMJIH

O6opynoBaHue: KIOBETKA, IIOJIOCOBOII MATHUT, IIJIOCKAS ILJIaCTUKOBAs

mocypna, IiBeTHas JUIKadA JieHTa (CKOTY), BoJa.

Xom uccaemoBaHU:

1. HammostHMTE KIOBETKY BOIOIA.

2. 3akpenure IIOJOCOBOM MATHUT JIEHTOMN HA JIETKOU IIJIACTUKOBOM II0-
CcyZle U IOMECTUTE ee Ha IIOBEPXHOCTh BOJILI B KIOBETKE ().

3. IIpuBenuTe cocyn BO BpalljaTeJbHOe ABUIKEHIE, a 3aTeM OTIIYCTHUTE
U JOKIUTECh ero IoJHoM ocTanoBKU (b).

4. HakjeliTe Ha Kpas KIOBEeTKH KYCOUKHN CKOTYAa, COOTBETCTBYIOIIIHE
IIBETHBIM KOHITAM II0JIOCOBOT'O MArHUTA. Tak BbI OTMETUTE ITOJI0KEHIEe
KOHITOB MATHUTA B HETIOMBUKHOM COCTOSTHUY ITOCJIe BpalmeHusd (c).

5. 3aTeM, BHOBb 3aCTaBUB BPAIAThCS IOCYAY, OTIIYCTUTE €€ U MOMKIN-
Tech IIOJIHOM ocTaHOBKHU. Habimiogaemoe siBjieHHe OTMeTbTe B pPado-

YeM JINCTKeE.

O6cynuTe pe3ybTaThI HCCIETOBAHUS:

e Yro yBHIEIU IIPU IIOBTOPHOM BPAINEHUHN IOCYABI C 3aKPEIlIEHHBIM
Ha Hell T0JIOCOBBIM MAarHUTOM IIOCJIE ee TTOJTHON OCTaHOBKM?

¢ Kakoii npubop HamoMUHAET BaM 3TO IPUCIIOCO0IeHIe?

A

pasgen 1. Yo nayyaet cusmka 0,



e B YECE

BceraBbTe KiIroueBbie CJI0Ba B TEeKCT, HEe 3a0bIBAT UBMEHATH UX OKOHYAHUS
B COOTBETCTBUHU C IITPaBUJIAMMU.

___ — BaKHeHIasd HayKa, uaydarolnad Mpu-
pony. SIBiIeHUA, TPOUCXOASAIIE BO BPEM IBU- Kntoyesble cnosa
JKeHHUs TeJl OTHOCUTEJbHO APYT APyra, Hasbl- MexaHu4yeckue ABfeHUs

BaloTca . SIBienusi, mpomcxopamue Bo CBeTOBble BMeHUs

BpeMs HarpeBaHUS U OXJIAMKISHUA TeJ, Hasbl- ;e“"'OBb'e sIBMeHus

Batorcs . [IpuHIIAI paboThl saeKTpuuecKkux 2By KOBbIE ABNEHN:A
GOpOB M KOMIIAca OCHOBA a L T

npuOOpPOB W KOMII HOBAH HA __ U __ MarHUTHbLIE

ABJIIEHUAX. BOSHUKHOBEHME PASyTH —__ , AUC- dpsuka

[MOJIHEHWE [IECHY [TeBIIOM — _ SIBJICHUA.

IposepbrelcBork3HaRHNS

1. Kakue HayKu U3y4aioT IPUPOLY ?
2. Yem orsinuaeTcs PU3UKA OT APYTUX HAYK, U3YUATOIUX IPUPOLY ?

3. Kakue pusnueckue ABIeHUA HAOIIOLaINCh BO BpeMs MCCAeTOBAHMII?

MpoekT

O6opynoBaHue: miacTukoBas TPyoOka (mauuoit 15-20 cm), mosmmaTuie-

HOBAasd ILIEHKA, INIIKaA JeHTa (CKOTY), HOXKHUIIBI, CBeUa, 3aKUTraaIKa.

1. ITpu moMoIIM TOJINSTUIEHOBOU IJIEHK Y 1 CKOTUA 3aJIETINTE OTBEPCTUS
TPYOKH.

2. HoxkHumaMu Ha OOHOM U3 KOHIIOB TPYOKHU clejaiiTe HeOOJIbIIoe OT-
BepcTue.

3. ITomecTuTe 3aKKEHHYIO CBeUy HaA CTOJI€ U MOLHEeCUTe K Hell TPYOKY
KOHIIOM, NMEOII[IIM OTBEPCTHE, HA pacCcTossHMe 2—3 cM. 3aTeM II0XJIO-
maiTe JagOHbBIO II0 IPOTUBOIIOJIOKHOMY KOHITY Tpyoku. Kakoe siBie-
Hue couBaeT maamsa ceeun? Hamuirure 06 aToM acce.

@



2. 1J1A YEIO ®U3NKA N3YYHAET MNMPUPOOHBLIE ABJIEHUA

HabGaogasa u uccienys OpuUpOSHbIE ABJIEHUSA, JIIOAU HAXOAAT BO3-
MOYKHOCTb X HCIOJIb30BAaHUS B PA3JNYHBIX 00JaCTAX TEeXHUKU,
MIpOM3BOACTBAa WM HayKW. IIOCTOAHHO M3ydas TEIJIOBbIE, BJIEKTPO-
MarHUTHBIE, CBETOBbI€, ATOMHBIE 1 IPyTrue (pU3uUecKue sSBIeHUd,
yUeHbIe U NHKeHePbl IPUMEHSIOT II0JYUYeHHbIe 3HAHUA OJIA CO3a-
HUSA COBPEMEHHOTO0 000PYI0BAHUSA, NCIIOJIB3yEMOTO B IPOM3BOACTBE
U OBITY.

e J[7151 yero HaZ0 U3yYaTh MEXaHUUECKUE ABJIEHUA?

e Kaxue nmpuMephl TEINJIOBBIX ABJIEHUU BBl MOYKETE IIPUBECTH ?

e 'ne MOYKHO BCTPETUTh NPUMEHEHUE JJIEKTPUUECKUX ABJIEHUN B
COBPEMEHHOI TeXHUKe?

e Kakue o0acT HAYKU U TeXHUKY BOSHUKJIU U HaUaJIUu Pa3BUBATHCS
Oiaromapsa N3YyYEHUIO CBETOBBIX I ATOMHBIX SIBJICHUN?

(1) 2

Hape:xHas omopa

O6opymoBaHHMe: KYCKU TOHKOTO KapToHa (2 IITyKH), TOJICTOCTEHHBIH CcTa-

KaH, MeTaJLInuecKue mapuku (4-5 mTykK), o00yBHbBIE KOPOOKY (2 I11IT. ).

Xopa ucejaenoBaHuA:

1. PasmecTuB 00yBHBIe KOPOoOKM Ha paccroauuu 10-15 cm apyr ot apyra,
ITOJIOXKITE KAPTOH HA UX Kpasd, COOPYAUB “MoCcTHK” (2).

2. ITocraBbTe cTakau Ha cepeauny “moctuka”’. OTMeTbTe HaOJIIOTaEMOE
sABjaeHue B pabouem auctre (b).

3. 3areM, yOpaB cTaKaH, IIOMECTHUTE IO “MOCTHUKOM” BTOPYIO KapTOHKY,
M30THYTYIO B BUE ITOJyc(deprl, TaK, YTOOLI 060e KapTOHKHU COIIPHKAaca-
JIUCH IPYT C IPYTOM.

4. CrakaH II0CTaBbTe Ha HOBBII “MOCTUK”, J0OABUB B HET'O HECKOJIBKO IIIa-
pukoB (c). OTmMeThTe HAbOIOMaeMOe ABJIeHYE B paboueM JIUCTKE.

©

O6cyauTe pe3yabTaThl HCCIETOBAHUI:

e Yro yBUIEIM, IIOCTABUB CTAKAH HA IIEPBLIA “MOCTUK”?

e [Touemy BTOpPO# “MOCTUK” BBHIJEP;KUBAET TAKECTh HE TOJBKO CTaKaHa,
HO U IIaPUKOB, CIOMKEHHBLIX BHEro?

e Berpeuanuces i BaM TaKkue Hale KHbIe OTTOPHI?

e Kakxoe pusnueckoe sBjIeHNe HAOIIOAAETCA BITOM UCCIETOBAHMNN ?

\ J
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WUccnenysa nmpuunHbl IPUPOAHBIX ABJICHUNA
C HAyYHOI TOUKHY 3PEeHUSA, YUeHbIe HAXOIAT
UM IIpUMeHeHUue B Halllel ku3Hu. Hampu-
Mep, H3yUYeHHe IIoJieTa IITHUI] ITOMOTJIO
CKOHCTPYUPOBATh CAMOJIETHI (a).

Habnromas, Kak maBaeT CTBOJI IepeBa B BO-

r'o pacIIpoCTPAHEHUs CBETA CTAJIa IIOHATHA

Jle, OTKPBLIN 3aKOH 9TOT'0 SABJIEHUS 1 COOPY-

JIVINA JIOOKU 1 KOpa0Jin, KOTOPhIE ITI03BOJIK-

JIN JIIOASAM OECIIPelIATCTBEHHO IIepeceKaTh -
Mops 1 okeausl (b).

PeaxkTuBHOe [BMKEeHNE* B BOJE MeIy3 1 OCh-

MUHOTOB JAJIO KJIIOU K CO3JaHNI0 YUEHBIMU

PEaKTUBHBIX PAKET U CaMOJIETOB (C).

ITociie OTKPBITHA 3aKOHA IIPAMOJINHENHO- E
MpUYNHA BO3HUKHOBEHUSA TE€HU OT TeJI, a

TaKJKe COJTHEUHOI0 ¥ JIYHHOTO 3aTMEHUIA.

Taxkum 06pa3oM, B pe3yJibTaTe STUX U MHOTUX APYTUX UCCIEL0BaAHUI
OBILIM CO3MaHbI COBPEeMEHHbIe TPHUOOPHI 1 MAIIIUHbBI, UCIIOJIb3yEeMbIE B
Pa3HBIX 00/IACTAX KU3HELEeATEeIbHOCTH YeJIOBEKA.

TEIIJIOBBIE SABJIEHWA SJIEKTPOMATHUTHBLIE SABJIEHWA
IOBUTATEJIb BHYTPEHHEI'O CI‘OPAHI/IH SJIEKTPOHHBIE MUKPOCXEMBI
B
CBETOBBIE ABJIEHUA ATOM U1 CTPOEHME BEIITECTBA
CHUCTEMEI JINH3 1 SEPKAJI OBJIACTb IPUMEHEHUST ATOMHOM SHEPTUU

[ &

ITu TpUMepPHI TOKAa3bIBAIOT, C KAKOH I1eJIbI0 (hM3UKa U3yUaeT IIPU-
POIHBIE ABJIEHUS.

*PeakTuBHOE OBMKeHUE (II0 JATHIHU e — OTPaKeHue, activus — aKTUBHBIN ) —
dsudiceHue, Komopoe 603HUKAem KAK pe3yibmam omoejeHus Om mena KaxKoi-
aubo wacmu.
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prmetretinelnonyieHHBIXESHAk A
(2)

Yro xBUTAET BO3TYUIHBIH map?

OGopynoBaHue: KarpoHOBasA HUTh, KOKTEHIbHAA
TPyOOUKa, BO3AYIITHBIN 1P, JUIIKAA JIEHTA
(cKoTru).

Xon uccaemopanus: 1. IIponyckaem HUTH depes
TpyOOUKy. 3aTeM, HATSIHYB HUTD, 3aKPEILIsIeM ee
Ha OBYX HEIMOABUKHBIX TOUKaX (Halpumep, Ha
pyuYkax okHa u nBepu) (a). 2. Ogun us Bac, HagyB
map, 3a’KuMaeT OTBepPCTUe MAJbIIaMU, a APYTOM CKOTUYEeM 3aKpeIlIser
ero Ha TpyOouke. 3. IIpoHabaronaiiTe ABIeHNe, BOSHIKAIOIIEe, KOTIa OT-
BepcTrHe mapa orkpeisaerca (b).

O6cymuTe pe3yIbTaThl HCCIAETOBAHUI:

e Yro BBI HaOIIOZAETE, KOTa II0-

e e
TOK BO3[yXa BBIDHIBAETCH Ue- = e
pes oTBepcTHeE B IIape? ). -
e Yro BEI MOXKeTe CKa3aThb O HAIl- ‘s - @

PaBJIeHUM ABUIKEHUS IIapa 1
IIOTOKAa BO3YXa 13 €TI0 OTBEPCTUS?

e OmpegeanTe, KAKOMY IBUYKEHHUIO B IPUPOJE COOTBETCTBYET IIepeMe-
IIeHMe IIapa Mo JefiCTBIEM IIOTOKA BO3A4yXa 113 OTBEPCTUA Irapa?

/)

.

YrolsBily3Hant
IIppanun geiicTBUA ABUraTessd BHYTPEHHETO CrOPA- Knoyegble CNOBA
HUS aBTOMOOWJIA OCHOBAH Ha __ SBJIEHUM, 4 KOMIIBIO-

MexaHu4ecknmn
Tepa, MOOUJIBHOTO TeJaedoHa U APYTrUX OBITOBBIX IIPHU- Afo; ec
6opoB —Ha __ aBiaenuu. Oukwu, poroanmapar u mpudop DNOKTPOMArHUTHO®
HOYHOrO BUJEHUA M300peTeHBI Oarogapsa _ fABIe- tennora
HUIO, MCIIOJB30BAHIE aTOMHOl 9HEPIUM OCHOBAHO HA  Gpar
___ ABJIEHUWH.
(IpoBeEpPLTEICBOURSHAHNA MNpoekr
1. JIna yero puU3NKa U3ydaeT IPU- PagnenuBuivch Ha mapsl, BOCIPO-
POIHBIE ABJIEHNUA? U3BEUTE ABJIEHNE, N300pPaKeHHOE

2. Hapucyiite cxemy B paboueM juct- | Ha Goro. Takum MeTOI0M BBl CMO-
Ke. OTMeTbTe B COOTBETCTBYIOIUX | YK€Te HAPUCOBATh CBOM cuiryaT. O0-
AJuelikax HaOJOmaeMble BaMu B| CYAHUTe SEEHIBIELIRL LD, Op-
IpUpofie W TexXHHKe MeXaHNUYe-| IAHUBYWTE B KJacce BHICTABKY Ha-
CKUe, TeIlJIOBbIE€ U CBETOBLIE sfBJle- | PUCOBAHHBIX CUTy9TOB.

HUA. -

| Mexaunueckue|" | |

| TenioBble | | |

| CBeToBBIE | | |
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3. METOObIl NBYHEHNA B PUNSNKE

151 TOHUMAaHUSA ITPOUCXOASAIIET0 B OKPYKAIOIIeM HAaC MUPe JIIOAU
M3yYaIOT NPUPOLHBIE SABJIEeHUSA. IIpyM 9TOM OHM KMCIOJB3YIOT pas-
JINYHBIE METOABI. ITH METOALI Ha3bIBAIOTCS €CMecCmeEeHHOHAY Y HbL-
mu memooamu.

e Kakue MeTOAbI NCIIOJIL3YIOTCA B HAYUHBIX MCCIeTOBAHUAX ?
e Kak OTKpBIBAIOT 3aKOHBI B (PusuKe?

(1) N

ITouemy MuHEHKa MaxaeT HA 3eMJII0?
O6opymoBaHme: JuHEKA.

Xonm ucejaeaoBaHuAg:
BeinycTuTe 13 PyK JUHEHKY HaJ IIapTOi ¢ ompee-
JeHHOH’ BbIcOThI. IlocTapaiiTech 00BIACHUTD, IIOUE- |
My JUHEHKa IIafaeT Ha IOBePXHOCTD HaPThI.

R
0ou o2 o3 oMo

O6cymuTe pe3yIbTaThl HCCIeTOBAHUI:
e Kakoe Ballte mpeamoJioKeHne IOATBEPAMIIO 9TO =
mpocToe 1ccaegoBanmue? =
e Kakoii pusnuecKuii 3aKOHOMEPHOCTDH YCTAHO- .
BuJIM OJyraromaps IIPeaIoJIOKeHUIO U UCCIen0- »
BaHUIO? -

/

YueHble, paboraloliie B c(epe eCTeCTBEHHBIX HAayK, HCCJIETYIOT
SIBJIEHUS OITPeIeIeHHBIMY MEeTOaMM. OTH METObI MCCJIeJOBAaHUA Ha-
3BIBAIOTCS HAYUHbLMU Memodamu.

Kak m Bo Bcex ecTeCTBEeHHBIX HayKaxX, B (DU3UKE METOABLI MCCJIE-
OBAaHUSA ABJIAIOTCA HAOAI00eHUe, IKCNePUMEHT I MeoPUsL.

Hao6momenue — 310 cO6op mMH(pOpPMAIUU IIPU IIOMOINM OPraHOB
YyBCTB, HO 6€3 BMeIllaTeJIbCTBA B CaM ITPOIeCC ABJIeHUA.

Yuyenbie 0O0bACHAIOT ABJIECHUA U IIPUXOIAT K OTIPEIeJIEHHBIM BBIBO-
maM, HaOmomasa 3a HuMu. OqHaKO IpU O0HAPYKEHU U ITPOTUBOPEUN
B ABJIEHUAX IJIS UX 00bACHEHUS CTABATCSA HOBBIE BOIIPOCKHI — IIPOO-
JE€MHBbIE€ BOIIPOCHI. BaTeM HaYMHAaETCA IIOMCK OTBETOB Ha 3T BOIIPO-
cbl. B X0/e momcKa OTBETOB BBIABUTAETCS MPENIOJ0KeHue (TUII0-
Tesa).

IIpenmoso:keHne (rumoTesa) — 3TO IIPeAIoJaraeMblil OTBET Ha IPO-
OsmeMHBIIT Bompoc. [Jig TpoBepKM IIPABUJIBHOCTU TPEAIOJJIOMKEHU T
(rumoTessbl) IPOBOAATCA IKCIEPHMMEHTHI (OIIBITHI). JKCIEPUMEHT
WJIY TIOATBEPIKIaeT, UJIU OTPUIlAeT IpeaIooKeHne (rumoresdy). Ha
OCHOBAHUM Pe3yJbTATOB 9KCIIEPUMEHTa (DOPMYJIUPYIOTCSA (Pu3mude-
CKUe 3aKOHBI.

®



Hanpumep, moHabaogaiiTe 3a ImajgeHUEM
OO IEeBbIX KalleJb WJIN KaMHSA, BBINIYIIEH- y
Horo u3 pyk. OHu Bcerma mamarmT BHu3. U3 b Ll
HAIIIUX HaOJIOAeHUII MOYKHO C(hOpMYJIHNPO-
BaThb CJEAYIOMINN (pU3NUYECKUIl 3aKOH: HOMK- } il
JileBble KaIlld ¥ KaMeHb BCJIE/CTBHUE IPHUTA- | | @

JKeHUS CO CTOPOHBI 3eMJIM Bceraa OyayT Iia-
JOaTh Ha ee IIOBEPXHOCTh. .

Temepb MOKHO BBIABUHYTH TaKYIO TUIIOTE3Y: Pas JOKAeBbIe Kall-
JIA ¥ KAMEeHb B I10JIe€ TATOTEHUA 3eMJIU BCeTa MaJatoT Ha ee TOBepX-
HOCTb, TO U IpyTrue (pusmyecKme Teja OyayT magarh Ha 3eMJurto. Jlirsa
ITPOBEePKU JaHHOU I'MIIOTE3bI CTABUTCA SKCIIEPUMEHT.

Takoit 9KCIIEPUMEHT BbI YK€ IPOBEJIU C JUHENKOM, M BRIIBUHYTAA
THUIOTEe3a IIOJYyUYMia CBOEe IOATBEp:KIeHUe: JUHelKa, TaK Ke Kak
IOKIeBhbIe KallJIu U KaMeHb, BBIITYIIIeHHBIH 13 BAIIIUX PYK, BCJEACT-
BU€ IPUTAKEHUI K 3eMJIe ITalaloT BHU3, HA €€ [IOBEPXHOCTD.

TakuMm o0Opasom, BbI “OTKPBLIN’ 3aKOH IIPUTAMKEHUS BCEX TeJl
3eMJiei.

IJKCIepruMeHTaJbHO IIOATBEPIKIeHHAA TUIIOTE3a — 9TO U €CTh (Pu-
3uUYecKuil 3aKoH. HaOmrogeHus, rummoTessl, 9KCIIEPUMEHThI, (hU3U-
YyecKHe 3aKOHBI 1 000O0IIeHMre 9THUX 3aKOHOB IIPUBOLAT B HUTOre K
co3naHMI0 (PU3NUYECKUX TEeOPUIl.

I3HaeTelnrlesi

¢ B pusuKe sxcriepuMeHTAIbHBIT METO CCIeOBaAHMUS BIIeP-
BbIe OBLI IPUMEHEH UTAJbAHCKUM yueHbIM ['annieo Iaam-
JeeM. Bpocas mpegmeTsl ¢ HaKkJoHeHHOM [I3aHcKoM Garri-
HU, OH UCCJIENO0BAJ UX ABUIKEHUE.

ITuM dKcIepuMeHTOM [anniei JoxKasaj onmrMOOYHOCTD I'U-
moTes3bl ApucToTeiis, BeIABUHYTOH nM 6osiee 2000 et Ha-
3a] 1 YTBEPs;KAaBIIIEH, UTO “TsKeJIble TeJa magaioT ¢ 0ojee
BBICOKOIT CKOPOCTBIO, UeM JIeTK e Teja” .

lammnneo l'anmneit

(1564-1642)

UranbaHCKUT yueHbINi. BriepBble MPUMEHUJ SKCIEePUMEH-
TaJbHBIN METO MCCIEOBAHUS B HAYKeE.

paspen 1. Yto nayyaet husnka @



3HaereInuieci

o [IepBas usuyecKas Teopus, mIpe-
JIOJKeHHadA aHTVIMHCKUM (QDU3UKOM
HNcaakom HeioToHOM, Ha3bIBaeTCA
KJAACCULeCKOl MexXaHUKOol. ITa Teo-
pusd U3ydaer IBUKEHUE U 3aKOHBI
B3aMMOJENCTBUA TeJl. AHTVINHCKUI
dusukr xeiimc Makcses chopmy-
JIMPOBAJI TEOPUIO BIIEKTPOMATHUT-
HBIX mmoJiedi. OcHoOBaTeJIb TEOPUH COB-
PeMeHHON PUBUKM aMepPUKAHCKUI
dusur AnrbbepT DUHIIITEHH CBOUMU
paboramu “CrerniuaaibHas TEOPUS OT-
HocuTtesabHOCTH U “KBanToBas du-
3mKa” CII0co0CTBOBAJ JaIbHEHUIIIeMY
PasBUTHUIO HAYKU.

HNcaak HeroToH
(1643-1727) — aHrInii-
cKuit pusuK u mareMa-
THUK, CO3LATeJb OCHOB
TEOPEeTUUECKOU
MEeXaHUKH.

Mexeiimc Kaapk
Magxkcsean (1831-1879)

| — aHrIuiicKui GUsMK, oc-
| HOBaTeJIb TEOPUM DJICK-

" TPOMATHUTHOTO TIOJIA.

Anp6epT IMHIITEHH
(1879-1955) — Hemen KUt
U aMepuKaHCKUU (QhU3UK,

| co3ZaTeJIb TEOPETUUECKUX
! OCHOB COBPEMEHHOU
dusurm.

MprmeretneInonyserntbIXP3Hak i
(2) \

CBeueHue 3JIeKTPUUECKOM JIAMIIBI

O6opynoBanue: (baTapeiika B 4,5B), coequHUTEIbHBIE TTPOBOAA

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

Xonm uccjiesoBaHu st

1. CoemuuuTe IPOBOJaMH, KaK IOKA3aHO Ha PUCYHKe, OaTapeiKy u JiaM-

IIOYKY.
2. CoenuHuTe, a IIOTOM Pa3beJUHUTE CBOOOSHEIE KOHIILI IIPOBOLOB (2, b).

O6cyauTe pe3yIbTaThl HCCIAETOBAHUA:

e Uro HAOIIOAAETCS IIPU COEINHEHNN U PasdbeJUHEeHN Y CBOOOJHBIX KOHIIOB
IIPoBOAOB?

e Kakyro rumore3y MOKHO BEIABUHYTH B CBA3Y C 9TUM sIBJIeHrEeM ?

e Kaxoii BLIBOJ MOYKHO CeJaTh B UTOre SKCIepuMeHTa?

(13
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1
1
1

Cnosapb
' OKcrepuMeHT (II0-rpeuecky eksperimentum) — IPOBePKa, OIBIT, JOKA-
| 3aTeJIbCTBO.

' Teopusi (o-rpevecku theoria) — NCCIefOBAHIE, OMUCAHNE.
' MeTox (mo-rpedecku methodos)—myTh, IOHUMAaHUE.
1

Nivolebily3tany

KniouyeBble cnosa

B pusuke meTonbl N3yUeHUS OCYIIECTBISIOTCA HaGbniogeHue

B cJeayIoIelt mocaeg0BaTeIbHOCTH: Mnortesa
Teopus

B N N R I
Mpobnema
KcnepuMeHT

JUPCEEEUE @300 S0CNLE) 2. Hepenecute gaHHyIo cxeMy B pa6o-
1. KaK Ha3bLIBAETCSA BOCIIPUATHE uun JUCTOK M 3aIl0OJITHUTE €e, BII1ICaB

IIPUPOMHBIX SBJIEHUWU 0e3 BMeIla- MeTO/IbI U3YIeHNA B (PUBHKE.

‘)
TEeJICTBA B XOJ CAMOTO IIpoIiecca? ’ Y S R —. ‘
A) OKcnnepuMeHT

B) Teopus / &\

C) I'mnoresa ‘ H H ‘
D) Habmrogenue
E) IIpo6aeMuBIiT BOIIPOC

Mpoexr

Ha pucynkax mpeacTaB/IeHBI CXeMbI COJHEUHOT'O M JIYHHOTO 3aTMEHUIA.
UccnenyiiTe nsobpaskenusa U IoayMaiiTe, 0 KaKoW (pU3UUECKON 3aKOHO-
MEPHOCTU MOKHO BbIJBUHYTh TUIIOTE3Y.

CosrHeuHOE JlyrHOE
3aTMeHUe 3aTMeHUe

paspen 1. Uto n3dyyvaet cduanka @



4. PUSNYECKME BEJINYMHBI N X MSMEPEHNE

B npomrnom srony, He UMes CPeICTB
n3MepeHUd, NCIIOJIb30BAJN JJIA pa-
CUEeTOB YacTHU CBOETO TeJsa (Hampu-
Mep, apmiuH, ¢yr) (a). UHorma stu
MeTOAbl NPUMEHSIOTCA M ceiyac.
Pyku ncnosns3yioresa u B IpyTrux us-
MepeHUAX: NANb, JIaJOHb, 0XallKa,
mar u ap. s nsmepeHus He60Jb-
IIOY JIJIWHBI HUCIOJb3YETCA ITIOUM.
Boapmme paccroaausa nusMepAan0TCA
B wazax — ABa Iara IpUOIM3U-
TeJILHO PaBHBI 1,5 M.

e |
ApuuH — eIUHUIA IJIUHBI: PACCTO-
sIHUEe OT KOHUYMKOB MAJbIEB BBHITS-
HyTOI pyKu mo miaeua (71,12 cm).
DyT — cpeqHAa AJIUHA CTYIHU HOT'U
yesoBeka (30,48 cm).
Hroiim — piuHA TepBoul hajaHTU
6oubIroro maJbia ( 2,5 cm).

30,48 cm

20)



gucenencBaiic e 4 )

Oﬁopynonanne: IPAMAA U TPEYTONbHAA [N [[fgymepenue Fy——

TUHEHKY, TOPTHAKHBIA METD WM U3Me- [~y

puTeJSbHASA PYJIETKA, JOCKA IJIs 3aIIHCe,

Mapkep, 6ymara (bopmar A3), kapam- |2 |JIOKOTP

Jar. 3 |Ilar

Xom nccyenoBaHnA: 4 |Caxenn

Ucnonbsysa usobpakenue (a) Ha pucyH- | 5 |Kocas camens

Ke, OIpeejinTe COOTBETCTBYIOIIME CBOU | 6 |Jlamons

pasMephl M 3alUIINTe HUX B TAOIULY, | 7 | Mwoitm

TepeHeceHHYI0 B paboumii JTUCTOK. 8 |oyr

O6cyauTe pe3yabTaThl HCCIETOBAHM:

e CpaBHUTE PEe3yJILTATHI C pe3yabTaTamMu Apy3eii. EeTh iu oTiimums?

o Kakue nsmepeHuns Bl IPOBOAUJIN TOMA 1 B KJIacCe U UTO OIIPEeIe NN
STUMU U3MEPEeHUIMU ?

JItoau ¢ IpeBHOCTH CTAJKHUBAJIICH C IIPO0JIeMaMy N3MePEeHU A ILJIO-
miaeil 3eMeJbHBIX YyYaCTKOB, BpEMeHH, 00beMOB 3JaHUll, OIpee-
JIEHUS PACCTOSTHUM 1 Pa3MePOB Pa3InUHbIX Tes. C pasBUTHEM HaAyKU
U 00IITeCTBA MOBBINIAIOTCA TPEOOBAHUA K TOUHOCTU U3MepeHuit. JJis
M3MepeH!sI KOHKPETHON BeJIMUYNHEI (IJINHBI, BDeMeHU, MacChl, TeM-
mmeparypnl, OaBJeHUs, o0beMa) HeoOXOAMMO OIIpPeNeUTh XapakK-
TepusynIinue nx (pu3NIYeCKYI0 BeJINYUHY U eTUHUIY U3SMEePEeHU .

dusnueckasa BeJIHUNHA — 5TO KOJIMUYECTBEHHAA XapaKTePUCTHUKA
PasIUYHBIX QUBUUYECKUX ABJIEHU, BEII[eCTB 1 CBOMCTB TeJ.

JauHa, 00beM, IIIOIIAAb, BpeMs, CHJIa, BeC, TeMIepaTrypa, CKO-
POCTH U IPYyTroe — 9TO Bce (pU3NUEeCKUe BeJINUYNHbI. 3HaUeHue (husu-
YeCKUX BeJINUYUH OIIPEIeISIeTCA U3MEePeHUAMY 1 BEIYNCICHUAMMH.

Kaxxpmasa pusmueckas BeJIMUYMHA BBIPAYKAETCA OIIPeeIeHHBIMU
Has3BaHNEM, CUMBOJIOM (OyKBeHHOEe 0003HAUeHE), YNCIeHHLIM 3Ha-
yeHHeM U eIuHUIlel namepenus. Hanpumep, ecau roBOPUTCS, UTO
“Onuna knaccrou komHamot 12 mempoas”, TO IOJ STUM IIOpa3yMe-
BaeTcsd CJIeayIoIee:

® pusuueckas 8eJUYUHA — AJIUHA;
® OyK8eHHOe 0003HauenHue —l;

e yycaenHoe sHavenue —12;

® cOUHUYA U3MEPEHUA — MmempP.

Jnunaxaaccnov komnamot: =12 m.

Enunuiia usmepenusa Macchbl — KHJIOTPAMM U eIUHUIIA U3MEePEeHU A
IJINHBI — METP BMecTe 00pas3yloT MeTpUYecKyIo cucremy. Merpuue-
CKad CHUCTeMa COCTOUT M3 OCHOBHBIX, NOIOJHUTEJIbHBIX U IIPOU3-
BOJHBIX €IWHUIIM3MePeHNnd.

paspen 1. Yto nayyvaet cuanka @



B MmeTpuueckoii crucTeMe BLIIOJIHAIOTCA JBa BAXKHBIX IIPABUJIA:

1. I;1a ymob6cTBa 1OIb30BAHUS OOJBIITUMY ¥ MAJBIMU €TUHUIIAMU
N3MepeH’s Bce OHU YMHOKatoTesa u geasarca Ha 10, 100, 1000 u rak
maJee.

2. lecaTnyHasA KPATHOCTDb €UHUIL N3MEPEHUs 3aMeHsIeTCsa K0oad-
ummenTom (cm. : [Ipunosxenns, ctp. 96, rabaura 1).

Ha XI MexgyaaponHoil KoHpepeHIInH 110 MeTpogoruu B 1960 roxy
OnL1a cocraBiena MexxayHaponHas cuctema enguuaul (CU). B Mex-
nyHaponuoii cucreme emunuil (CH) Oblam ompenesieHbl 7 OCHOBHBIX
enuHuIl udMmeperusd (cv.: [Ipunoskenusi, crp. 96, rabaura 2).

3HaeTeINnIB5IY

e Pazinuusa B eIMHUIIAX N3MEPEHH’s IIPEISTCTBOBAJIN PA3BUTUIO TOP-

TOBBIX CBsI3ell MeKAy cTpaHamMu. [Ijd yCTpaHeHHUsS 9TON IIOMEXHU BO
®panmnuu B 1799 rony 6blyia BiepBbIe YyCTAHOBJIEHA 00IIad N3MEPUTEIb-
Hasdg eIWHUIA — 9TAJIOH (CTaHZapT).
I9TUM 5TaJIOHOM CTajla eTUHUIIA W3-
MepeHUs IINHLI — oguH MeTp. CJI0BO
“meTp” osHauaeT wuamepeHue (Io-
rpeuecku metron).
OauH MeTp — 9TO PACCTOSHIIE MEKIY
IBYMS IITPUXaMU HA IMHENKe, U3T0-
TOBJIEHHON M3 CIJIaBa ILIATUHBI U
upugusg. 9Ta JUHENKa SABIAETCS
IManoHoOM ONUHBbL I XPAHUTCSI BO
®panmuu B ropoae Cesp.

ATaJIoH
IINHBI

AN

=
e
BN Ny
A -,
AT

e O0acTb HAYKY, 3aHNMAIOIIASACA UBMEPEHU MY, HAa3bIBAETCA MeMmpPono-
2ueii. CriennaInCThI, BHITIOJHAIOIE U3MEPEHNA C OUEHBb BHICOKOM TOU-
HOCTBIO U paspabaTbIBalOIue IJIsI 9TOTO Hambosee s(hHeKTUBHBIE CIIO-
c00BI, HA3HIBAIOTCA MEeMpPOL0ZAMU.

He Hamo myrarb Memposaozuto ¢ memeoposozueii. Memeoposiozus — 3TO
HayKa, u3yJamlnad 3eMHY0 aTMocdepy.

I'Ipmv\el-leuue NONYNEHHbLIX 3HAHHA

“ Jduuszon u3 ¢puapma “ApmuH MaJ ajaH”.
Ackep Oeii ormepser [togbuoxpe mATH ap-
muHOB TKauu. Oupenennre, CKOIbKO TKa-
HU B MeTpax nokymnaet ['foabuoxpa?

22}



Nirolebily3tani

__ XapakKTepusyeTrcsd COOTBGTCTBYIOII[GfI eaHU-

. Kniouyesblie cnosa
e m3MepeHud. E/II/IHI/II.Ia n3MepeHud NJIMHBbI —

¥ eIUHUIIA U3MEPEeHUs MacChl — _ 00pasyroT g::suna
METPHUIECKYIO CHCTENMY. dusnyeckana BennymHa
Kunorpamm

INpoBepbreIcBorP3HAR KIS

1. ITepeHecuTe TaGaUITY B paOOUMIii JUCTOK U 3aIIUIIINTE M3BECTHYIO BAM WH-
opmMaInio o efMHUIAX U3MEPEHUA.

Enununa namepenus Nudopmanusa

2. 3amoIHNUTE TAOJIUILY B COOTBETCTBUM ¢ MerkIyHAPOSHOM CICTEMOM eUHMNIIIL:

dusnueckasa BeIMUNHA Epunnna nsmepenns 8 CU

3. 3aloJHUTE KJIacTep COOTBETCTBEHHO 00pasILy:

Paccrosinue ot
MesxknianeTrnoe 3evum go CosHIa
paccrosaHue

pasgen 1. Yto nayyaet cusmka e’



5. USBMEPUTEJIbHbIE MNMPUBEOPb

B nmoBceHeBHONI KU3HU YEJI0-
BEeKY HepeIKO HYKHO U3MePATh
pasiudHble (hu3nUecKue BeJIn-
YMHBI: TeMIIepaTypy Teja NI
KOMHATBI, CKOPOCTD ABUKEHU S
aBTOMOOMJISA, KOJIMUYECTBO Caxa-
pa u BOABI IIPU IIPUTOTOBJIEHIN
BapeHbs, MacCy IIOKYIIaeMOTro
MIPOAYKTAa, BpeMsA B IIyTH OT J0-
Ma IO IIIKOJIBI. ..

e Kax MOXHO OIIpeeIUTh 3HAUEHU S BeJTUYNH ?

e MosKeT Jii YeJIOBeK IIPU IIOMOIIY OPTaHOB YYBCTB TOUHO
OIIPeNeJUTL (PUBNUYECKIE BeJIUUNHEI?

e Yo ncmoab3yeTcs AJIA U3MepPeHusa (PU3NUeCKUX BeJINUMH?

(1) N

Kaxkoii aTo mpudop?

O6opymoBaHMe: M300paKeHN I PA3INUHBIX U3MEPUTEIbHBIX IIPUOOPOB.
Xom uceaegoBaHUA:

BHumMaTeIbHO paccMOTPHUTE IIPeACTaBIeHHbIe Ha (oTorpapusax mpudo-
pei. HasoBure ux u onpepennTe, Kakue (GU3NUECKNe BEJIUYNHELI MOMKHO
M3MEPUTH C X IOMOII[bI0. 3AIIOJHUTE TA0IUILY B padoueM JUCTKE.

8

EEEE 4

EEa =

[y
=]

Ne HaumenoBaHue npudopa H3mepsaemas pusnyeckas BeJHINHA

1 Pynerxa (u3MepuTeabHAA JEHTA) Haunaa

O6cyanTe pe3yaIbTaThI HCCIEIOBAHM:

e EcTb stz 0011TMe UepThl Y Hpu6opoB Ha poTorpaduax ?

e Kak ompenesuTh Ipeaebl UBMEPEeHUA 9TUX IPUO0OPOB?

L® Yo Hamo 3HATH O IIPHOOPeE AJIA IPOBEAEHU S TOUHBIX U3MePeHn ?

o




Y Bcex u3MepHUTENLHBLIX NMPUOOPOB, IPEACTABIEHHBLIX Ha (oTo,
nuMeeTcs mKaga (memerus). [Ipu usmepennu sHaueHU (PU3MIECKUX
BEJIMUMH HEOOXOAMMO 3HAThH IeHY AeJIeHUA U Ipenesbl U3MepPeHUsI

IIIKAaJIbI IpHroopa.

(2) ~

OnpenesieHne 1eHbI OHOTO JeJeHNA KA bl IUHEHKU
Oo6opymoBaHme: uHellKA.

Xoxa uccaexoBaHusAg:
1. BeibepuTre Ha IIKajge JUHEHKU ABa JIOOBIX OIMMKANIINX OOJIBIIIX

IMITPUXA C YKAa3aHHLIMU 3HAUEHUAMU BeJIUUYUH (4 M b) M BEIUUCIUTE
pasHoOCTh 3TUX 3HaueHuii. IlosyueHHOEe BhIpaskeHUe OTMEThTe B pa-

0oueM JUCTKE.
2. ITogcuuTaiiTe KOIMUECTBO AeJeHUI (), PACIONOKEHHBIX MEKIY STUMU

MITPUXAMUA.
3. Pasgenure nosmyuenHyo pasHocTh (b — a) Ha KOJIMuecTBO AeeHui (n) u

BBIUMCJINTE [IEeHY OMHOTO AeJICHNA JINHENKHA.

Pa3HOCTHL BHAUEHUN ABYX OIMIKAUIITNX

b-a
Ilewma mesenus = 0OJIBINTUX IITPUXOB _
KOJINYECTBO JEeJEeHUN MEXKIY STUMHU IIITPUXAMU n
Ennnunia
U3MEPEHUA g b IMudpe! HA IKATE
|

| | |
0 1 2 3 4 5 6 7 8 9 10
HH|HH|HH|\\\\l\\\\|\\\\'\\H|\\\\'\\\\|\\\\l\\\\|\\\\l\\\\|\\\\l\\\\|\\\\l\\H|HH|HH|HH|HH|\
| —
n

IeneHne ITKaJIBI

O6cymuTe pe3yIbTaThl HCCIETOBAHUA:

e B KaKuX efUHUIIAX MOKHO U3MEPATh JJIUHY JUHENKOI, ITOKa3aHHON
Ha pucyuke?

e KaxoBa 1ieHa fejieHnA IUHEeH KM ?

.

/)

I ompeneneHus IeHBI JeJJeHUA JUHEKY B UCCJIEOBAHUU 2 BhI-
ypuTaeM 13 OOJIBIIIET0 3HAUeHUs JIIOOBIX ABYX COCETHUX INTPUXOB
MeHbIllee. Hanmpumep, IpOM3BOJILHO BLIOPAHHBIE HITPUXU 3 U 4:
4-3=1cMm. 3aTeM cumTaeM KOJUYECTBO HeJIEHUNl MEKIy STUMU
mrpuxaMmu: n=10 geaennii. [locje sToro BEIYKCIAEM IIeHY JeJCHUA:

b_aCM:4_3CM:LCM=O,10M=1MM
n 10

Wrak, nena gemeHus paccMaTpruBaeMOM IMHENKY COCTABIIAET 1 MM.

paspen 1. Yto nayyvaer cuanka @
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SLEETE ) R

BoapiuucTBO GUBUUECKUX IIPHU-
0OPOB, UCIOJB3YEMBbIX B OBITY, IIPO-
cTtble. B IIOBCcegHEBHOM IKU3HU
YacTo IMpUMeHAeM Takue mpubdo-
PBI, Kak JuHelKa, MeH3ypKa, Be-
CBhI, YACHI, TEPMOMETD.

B nmpousBoacTBe, TeXHUKE, MEIN-
IHe 1 HayKe MCIIOJIL3YIOTCA 00-
Jiee CJI0KHBIe mpubopsl. Tak, 1yid
M3MepPeHUA JJIUHBI PeK 1 JOPOT IO
KapTe IMIPUMEHAT KypBHMET]P
(1), nnsa nsMepeHusa AJIUHBI IPOi-
JeHHOT0 MyTU MPH IIOMOIIX Bpa-
mIarommxcd Kojgec — omomerp (2),
[IJIsT OTIPeIeIeHU S TOUHBIX JIMHEeH-
HBIX Pas3MEepPOB TeJjia — IITAHIeH-
MUPKYIH (3), IJI9 U3MEePEeHUA 1aB-
JIeHUSA KPOBU — TOHOMETD (4) u ap.
B maie Bpems ¢ 1eJIbIO IIOBBIIIIE-
HUA TOYHOCTH MBMEPEHUS BeJU-
YMH HCIOJIb3YIOTCA 3JIeKTPOHHBIE
npubopsl. B Takux mpudopax BMe-
CTO IIKAaJbI — MUQPHI.

INeKMPOH-
HbLll KYpBU-
memp

Mexanuyeckuil
Kypeumemp

Odomemp

Tonomemp

(&)



Cnosapb

Mensypka (a) — Ipo3pauHbIiil (UIn
TMOJTYITPO3PAYHBIN) COCYA s
usMepenud oobema (emkoctu). Ha
BHEIITHIOIO ITOBEPXHOCTD COCYIa
HaHeceHa ImKaja. Vcmnosbayercs qia
U3MepeHUA 00bEMOB MEJIKUX TeJI U KU~
KocTeil B 1a060paTopuAXx U OBITY (HAIIPHU-
Mep, B KYJIMHADPUHN).

|

1

I

|

|

|

|

|

|

1

I

|

|

|

|

|

|

1

I

|

|

|

|

i

| Kypsumertp (b) — mpubop ansa

| U3MepeHU JIMHBI H30THYTHIX JIUHAMH.
i KypBumerp ucmonnbayeTcs AJIs

! I3MePeHuA JJINHEI PeK, ABTOMOOUJIb-
| HBIX U $KeJIe3HOJIOPOXKHBIX IyTeil, Ha-
| HECEHHBIX Ha KapTy.

I
|
|
|
|
|
|
1
I
|
|
|
|
|
|
1
I
|
|
|
|
|

MItanreHUpKyIs (¢) — 1pubop,
U3MEePAIUHN C BBICOKOM TOUHOCTHIO
BHEIIIHIE U BHYTPEHHNE pPasMepsl TeJia.

Omomertp (d) — mpubop y1d UBMEPEHUA
IJIVMHBI TPOWAEHHOIO IIYTHU IPU
IIOMOIIIY BPAIIAIOIINXCA KOJIEeC
BeJIOCHUIIe/ia, MOTOIIMKJIA U JID.

I'Ipumeueuue NONYNMEHHbBIX 3HAHHN

Ha pucyHKe npescTaBiieHbI [Ba TEPMOMET-
pa. OmpenmenauTe OIS KaKIOTO 13 HUX

cleyIoIe XapaKTePUCTAKM: :—C :—C
e KakoB mpees u3aMepeHns B Irpagycax Imo = —
ITenbcuio? — —
e KakoBa IieHa ZleJIeHus B I'pasycax IIo — | 30 — § 60
enscurwo? = =
e Kakyrio TeMmepaTypy IOKa3bIBaeT Kaxk- — =
IBIA U3 HUX? p— 20 — 40
— 8 10 — |l 20
— @0 — @0

paspen 1. Yto nayyvaer cuanka @



Yrolesify3tant
3HaueHUA (PU3NUECKUX BeJIUUNH
M3MEPAIOTCA IPU mOMOIY . Bce mpubopsl

umeoT . IIpu ucmosbzoBaHUU

M3MEPUTEJTbHOT0 IPHIO0pa BaKHO OIIPENeINTh
_ . Ilpu momomu _ m3mMepsaiOT 00BEM TeJa,
__— TeMIeparypy, __

— OJINHY,

Mpoeeperelceonkatiatins

1. Bam HYy:XHO BBIOpaTh IPUOOPHI I YKa3aHHBIX Iejeil. Kaxkoii 13 HuUX

npenmoureTe?

___— maccy.

KnioyeBble cnosa
U3meputenbHbIN npubop
LWkana

LleHa peneHus

MeH3ypka

Bechbl

JNuHenka

TepmomeTp

— JIns u3MepeHna TeMnepaTypbsl KOMHATHI:
A)Yacer B) Tepmomerp C)JIunetika D) Becer E) Mensypka

— Insa uaMmepeHus JIMHBI TeJIa:

A)Yacer B) Tepmometp C) JIuneiika D) Becwr E) Meusypka

— s u3aMepeHus MaccChl TeIa:
A)Yacer B) Tepmometp C) JIuneiika D) Becwr E) Meusypka

— g u3mMepeHUsI BpeMeHM:

A)Yacsr B) Tepmometp C) JIuneiika D) Becwr E) Mensypka

— JIns u3sMmepeHnsa oobema:
A)Yacer B) Tepmomerp C)JIunmetika D) Becer E) Mensypka

2. Ha pucyuke npencTaBieHbl MEH3YyPKa, TEPMOMETD U Tpu JuHeliku. O1-
penesiuTe Mpeesbl UBMEePEHUA 1 IeHY JeJIeHUS dTUX IPHUOOPOB.
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6. TOYHOCTb B MSBMEPEHWAX

Mawma nopyuunia Baru-
)y KyIIuTh B MarasmHe
500 rpaMMOB caXxapHOT'D
mecka (a). Barud, Bep-
HYBIINCH JOMOM, eIe
pas B3BeCUJI ero Ha 60-
Jiee TOUHBIX Becax. OKa-
3aJI0Ch, UTO ITPOIaBel]
JIaJl eMy caXapHOTO I1ec-
Ka Ooubire (b).

e [Touemy mpomaBelr B3BECIJI CaXapHOTO IIecKa 0oJbIme?
J j
UccnenoBative e 1 ) )

HN3mepshTe NJINHY KapaHaama

O6opymoBaHMe: TUHENKA, KapaHIalll.

XomuccjaemoBaHUI:

1. OnpegenuTe 1eHy qeJeHUS TUHEHKU.

2. ITomecTuTe KapaHalll BAOJIL JUHEHKH.

3. smepbTe TpU pasa AANHY Kapaugalia, MIsas, IPUIYPUB OOUH I1a3,
CHauaJa IIPSIMO HA ero HAuYaJbHYIO0, 4 3aTeéM Ha KOHEUHYIO TOUYKY.
Brecure pesyabTaThl B pabounii IUCTOK.

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

O0cyauTe pe3yIbTaThl HCCIAETOBAHUI:

e KaxoBa 1iena fejieHud JINHe KM ?

e Eciiu BBl U3MEPUIIN IJINHY KapaHallla TPHU pasa, MOoJYUYNI0Ch JIX Y Bac
OJIHO 1 TO YK€ UHCJO0?

e Eciiu mosryuymniu pasHble YKCJIa AJIUHBI KapaHmalia, ToO KaKoli us
pes3yJabTaTOB MOYKHO IIPUHATH 3a 00Jiee TOUHBII?

OOBIYHO B M3MEPEHUAX HEM30eKHO CYIIeCTBYeT OIIpelesieHHasa He-
TOYHOCTb, WJIM IIOTPEITHOCTh. IIOTPeIrHOCTh ITPOMCXOAUT WJIN M3-3a
OIMOKY YeJIOBeKa, KOTOPBIH IIPOBOJUT U3MepeHNe, TN 13-32 HECOBEP-
IIIeHCTBa camMmoro mprudopa. Kamabril mpuOop MMeeT CBOIO OI'PEITHOCTh.

pasgen 1. Yo nayyaet cusmka @,



YewMm OosbIllie gesIeHUH Ha IITKaJie Ipuoopa, TeM ¢ 00JIbIIeil TOUHO-

CTBIO IIOJIYUAIOTCA NSMEPEHU A.
\\H\\\\\‘\\\H\\\\‘\\\\U\\\‘H\\\H\\‘\H\\\H\‘\H\\\\H‘\\H\\\\\‘\\\H\\\\‘\\\\U\\\‘H\\\H\\‘H\\\\H\‘\H\UH\‘HHUH\‘H#W”. 1
Osmi 2 3 4 5 6 7 8 9 10 11 12 13 1

IIII|IIII|IIII|III|IIII|IIII
13 14

KoHunK Kapaugaliia pacmoJjaraercsa Me;xkay geaeauavmu 13,7u13,8:
13,7ecm<1<13,8 c™m
ITozpewnHocmov npubopa pasHa NONOBUHE YeHbL 0elleHUs e20 ULKa-
avl. Tak Kak 1meHa AeJeHusa JUHEeHKU paBHa 1 MM, TO MOTPEITHOCTh
usmepenus oyzer 0,5 mm, mau 0,05 cm. Takum o0pasoM, TOUHYIO
IINHY KapaHgalla MOKHO 3alliCaTh CJIeAYIOIIIM 00pa3oM:
[=13,75cm = 0,05 cm
9TO 03HAYAEeT, UTO HAMOOJIbIlIee 3HAYEHIE AJINHEI JUHENKUI MOYXKET
OBLITh:
[=13,75cm + 0,05 cm= 13,8 c™m
A HaumewnbIllee:
[=13,75cm—0,05cm=13,7 cm
TouHoOe 3HAUEHIE Te-TO MeKIY STUMU YNCJIaMMU.

3TOIHHTEPECHO

e B mpormriom aurnuiickre (pepMepsl ILIOMIaAb CBOUX 3e€MeIb U3MePsaan
ILJIOIAABIO II0JIsA, KOTOPOe MOI' BeIlaXaTh ObIK. Hampumep, B Teuenume
OTHOTO OHS OAWH OBIK MOMKET BCIIaXaTh ILIOIanb B 1 akp (mpubJiu-
suTeabHO 4047 M°). CreslaHHAA IIJIYTOM B 3eMJIe 6GOPO3Ha AJIMHOI OKOJIO
200 m HA3BIBaeTCA PYPLOH20M.

MpumetierrnelnonyseHH SIXESHat My

Ha pucynke mokasaHo m3MepeHMe IJINHBI TeJa IBYMS PAasSHBIMU JUHEH-
kamu. OnpenenuTe AJNHY Teja U IOTPENTHOCTE JINHEeeK . BeIsicHUTE, KaKkasa
U3 JInHeeK 0ojee TouHasa. Pe3ysrbraTel 06CyIuTe CO CBOMMY TOBAPUIIIAMMU.

@ ‘\H\|\H\l\\H|\\H|HH|HH|\\H|\\Hl\\H|\\H|HH|HH|\H\|‘ @ ‘ ‘ ‘

NEEENEEE
Ocm 1 2 3 4 5 6 Ocm 1 2 3 4 5 6

30)



rolebily3tant

Kniouyesble cnosa

Hna  wm3mepeHUit HEOOXOAMMO IPUHATDH BO BHU- MorpewwHocTL Npubopa
manue . OHa paBHa IIONIOBWHE 3HAUYeHUA __ [lefieHue
M3MepUTEeJHLHOTO Ipubdopa. To4HOCTb

l'lposepb CBOWRIHAK WA 3. KakoBo 3HaueHMte OSHOIO JeJie-

HUs ceKyHaomepa? Kakosa mo-

1. Yro o3HaUaeT CI0BO “IOTpemI- IPEIHOCTh mpudopa?

HOCTB”?
2. Uemy paBHA IIOTPEITHOCTH
apubopa?

A) IIpeneny nusmepeHnus npubopa

B) IlosroBuHEe 3HAUEHU ST CAMOTO
MaJIeHbKOTIO JeJIeHNA Ipuodopa

C) Camomy MaJIeHBKOMY JTeJIEHUIO
mpubopa

D) Yucny mnenenunii MexK Iy IBYMs
OOJILIIIMMY COCETHIMU AeIeHM-
AMUI

E) IlosoBuHe mpenesa n3MepeHus
npubopa

MpoekTt

OmnpegenanTe Ipeneibl N3MEPEHN, 3HAUCHNE NeJIeHNU U IIOTPEIIHOCTD 13-
MEePUTEJbHLIX IPUO0OPOB (HacTeHHbIE YaChl, MOPTHIXKHAS JIEHTA, IIOCYy/aa C
IeJIeHUSIMU, JUHeHKa, BeChl U JPYyroe) B BallleM AOME W 3aIIOJHUTE Tab-
JINILY, IEPEHEeCEHHYI0 B PA00OUNI INCTOK.

Nsmepurenbuble ITena nesnenua IIpenen usmepenus | ITorpenraocts
IpUOOPHI M3MEePEeHUs
Becnr
YHacer

pasgen 1. Yto nayyaet cusmka @}



OBOBLIAOLWUE 3AO0AHUA

1. Onpenennre, Kakue U3 JaHHBIX ABJICHUI OTHOCATCA K (DUBNUYECKUM SB-
JIEHUSIM: BKJIIOUEHIE TeJIEBI30Pa, YUNXaHNe YeJIOBEKa, CBeUeH e JIAMIIBI,
3ByuYaHUe CTPYHBI, CTAPEHIE YeJIOBeKa, N300paskeHne B 3epKaJie, 3aMep-
3aHNe PEeKM, CIOCOOHOCTH IIOBapa pasjuvyaTh 3alax0B, IE€HNE BOKAa-
JIMCTa, yaap Mo MAYy, BOSHUKHOBeHUe pangyru, sarmenue Cosnia, gop-

MHNPpOBaHUE O6JIaROB, IIOKEeJITEHNE JINCTHEB.

2. OnpenenuTe 3HaUeHUE NeJeHUST U
IIOT'PEIIHOCTh IIPUOOPOB, IIPEACTAB-

JIEHHBIX Ha PUCYHKE.

@|IIII|IIII

200 300 400

®|IIII|IIII

500
MM

200 250 300 350
MM

3. Kakoe u3 aBjieHn TeILIo-

Boe?

a. Boja ipu KUIleHuu mpe-

BpalllaeTcs B map.

b. Boma ipu 3amep3aHun

IIpeBpamiaeTcda B JIeld.

c. Jlen mpu TagHUM IpeBpa-

IIraeTcsd B BOAY.

d. Ilap ipu oxyakaeHUN

mpeBpaIaeTcs B BOLY.

A) ToIBKO a U ¢
B) Tonpko b u d
C) TonbKO a
D)a,b,c,d

E) Tronwsko a, ¢, d

4. HaiimnTe IpaBUIbHBIN BHIXOH, IIPOABUTASICH BIOJIb JUHIHA, IIOKA3BI-

Baromux uctrunuoe (M) niu go:xkHOe (JI) yTBep:KaeHNe B AUeliKaX.

JIBu:KeHUe IIJIaHET BO-
kpyr ConHIa — 3TO Mexa-
HUYECKOe JBUIKEHUE.

@

ge

BosHukHOBEHUE TeHU —
9TO TEIIJIOBOE ABJIEHUE.

Breixog — 1

&

Brixom — 2

i

IIpu moseTe camoJieTa
UMeIOT MEeCTO BCe ABJIEHUS.

ITorperiaocTs IpHOOpa
— 9TO ITOJIOBUHA IEHBI
HAVIMEHBIIIErO IeJICHIST
Ipuoopa.

o — 3

&
i i
» %
g o

|

4

@,

®dusura — 3TO HAyKa, U3Y-
YaroIas TOJbKO CTPOeHME
MaTepuaJbHOTO MUPA.

e

se

Pa6ota sinekTpuuecko-
ro mpubopa — 3TO IIPU-
pPOLHOE ABJEHUE.

6

Pagyra — ato
CBETOBOE SBJIEHUE.

B 6
AREiRARE
» » » »
SRR R
| 11 | cln

8



[ «35-50 | MATEPUS

7. BewecTBO U om3ndeckoe nosne
8. BelecTtBo 1 TENO

9. CBsA3aHHble CUCTEMbI: aTOM 1 aTOMHOE 4P0
10. Monekyna

11. ArperaTHble COCTOAHUSA BeLlecTBa
e Obo6LWatoLwme 3agaHus

53)



MATEPUA

7. BEWWECTBO N ®SNHECKOE TOJIE

OrnsageBIINCh, BOKPYT, BEI YBIU-
JITe MHOYKECTBO *KUBBIX U He-
JKUBBIX 00beKTOB. HeKoTophIx
13 HUX BBl KacaeTechb UJIU
YyBCTByeTe UX apoMarT, CJIbI-
IUTE N3laBaeMble MU 3BYKMU.
OmHAaKO MeXKIy MHOTHMMU Te-
JIaMU ITPOUCXOAAT TaKUe sSABJIe-
HHUsI, KOTOPbIE He OIYIIAal0TCs
opramamu uyBcTB. Hampumep,
HEBO3MOKHO IIOUYBCTBOBATh
2JIEKTPOMarHuTHOE I10Je,
JelcTByIolee Ha MOOMIbLHEIE
Tee(DOHBI NI TEJIEBU30PHI.

e KakoBa npuunHa nazesHuss ()PyKTOB C BETKHU HA 3eMJII0?

e UTo IpuUTATUBAET KYCOUKHU JKejieda K MarHuTy?

e [Ipu momoru yero nepegaeTca epegadn U3 CTYIUN Ha 9KPaH
TeJaeBusopa?

¢ Uto obGecrieunBaeT CBA3b MOOUJIBHBIX Teae()OHOB?

N

Kak mo:xHO onpeneauTs 00bexT?
1. 3amoJaHNTEe COOTBETCTBYIOIIME KJETKHU TAOIUIIBI 3HAKaMU “+” miam
“—” KaK IIOKa3aHo Ha IpUBeIeHHOM o0pasiie B paboueM JIUCTKE.

O0BexT 3penuem | Ciyxom Hpuxocuo-| 1y, 3amnaxy| Ha Bxyc
BEHHEM

Kuwura + — + — —

T'pom

MopoxxeHoe

Ayxu

2. ITompocuTe ofHOKJIACCHUKA IIO3BOHUTH BaM Ha MOOUJIBHBIN TeJaedoH.
Bcee cabrmar TeneOHHBIN 3BOHOK BBIZOBa. A Telleph IOMECTHUTE TeJie-
(oH B MeTaNIMUECKUI COCY C METAJINYECKOU KPBIIITKOM 1 TOITPOCUTE
BHOBB IIO3BOHUTH BaM.

J

D



O6cyauTe pe3yIbTaThI HCCIETOBAHUA:

e UT0 TOHOCUT CUTHAJI 0 MOOMIBLHOIO Teedoua?

o JIOXOaUT iU CUTHAJ [0 TejiepoHa, HaXOHAIIerocs B MeTaJJInUeCKOM CO-
cyze? Ilouemy?

3eMHOI1 I1ap 1 Bce Teja Bo Beenen-
HOU ABJAIOTCA MaTtepueu (a). OqHuM
n3 Hambojiee BaYKHBIX (DU3MUECKUX
CBOIICTB MAaTepPUU SBISAETCA ABUMKE-
HHE.

Ileuxcenue — amo npous3soJibHbLe
U3MeHeHus, npoucxodsauiue 60 Bce-
JLeHHOIL.

®opMbI 1 BUALI IBUMKEHUSA MaTe-
puu GesrpanuuyHbl. OHU OXBaThIBAa-
IOT Bce ABJeHUA BO BcelleHHOM, Ha-
YUHAA C CaMOTO IIPOCTOTO IIepeMe-
IIeHUA 1 IO YeJIOBEUECKOTO MEBIIILIE-
HUA.

Cy1iecTBYIOT 1Ba OCHOBHBIX BU-
Ia MaTepuu: BelecTBo U (pusuue-
CKoOeIIoJie.

BemecTBO — 9TO MaTepusd, OILy-
mjaeMas HAIIMMM OpPraHaMHU YyB-
CTB 1 UMeoIasa Maccy. Bece :KuBbIe
U1 HeKUBbIE 00beKThI B IIPUPOIE CO-
4 croAT ud BelrecTBa. Macca — ogHO

13 OCHOBHBIX CBOMCTB MaTePUU.

Pduzuueckoe ImoJjie — dTO MaTe-
pus, ¢ IOMOIIIBI0O KOTOPOM OCyIIle-
CTBJIAETCA OelicTBUe (B3aMMOOeH-
CTBUE) BelllecTB APYyT Ha apyra. Cy-
IIIeCTBYEeT HECKOJbKO BUOOB (pusu-
. YeCKUX I10JIeli — rpaBU TallMOHHOE,
JEKTPU YeCKOoe, MarHUTHOE U IP.

Nsyuasa pasuble cBOICTBA Bellle-
' cTB U (DU3WUYECKUX I10JIeH, YUeHbIe
HaIllJIX O0BbsACHEHMNEe NPUUYUH BO3-

@ BemHoil wap u éce meaa HUKHOBEHUSA PA3JUUYHBIX ABJIEHUN
60 Bcesennoil agnaomes U BBIABUJU IIYTHU UX YCKOPEHUS
mamepuet WU 3aMeqJIeHU .
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ipumenenre

UrofeSilyatany

3eMHOI I1ap U Bce Tejia BO BceleHHOM ABIIOTCA .
OcHOBHBIE BUABI MaTepuu — __ u . IIporecc
0OJIBIIIOTO  Ha 3eMHOM IIIape — 3TO __ MaTepHuH.

Mposeptuelceonistanns

1. Yem oTimuaeTcs usuuecKoe IIoJie OT BetecTsa?
2. Kakwue cBoiicTBa mMeeT MaTepusi?
3. IIpuBeguTe npuMepPHI MATEPUY B IBUIKEHUN.

Kniouyesble cnosa
MaTtepus
BopgoBopoTt
BewecTBO
OBnxeHue
®dusnyeckoe nosne



8. BELLECTBO W TEJIO

st yupoIreHnss n3yueHUs: IPUPOIHBIX ABJICHUN YUeHbIe CO3TAI0T
MOJeJIN, CXOXKIE C YKUBBIMU 1 HEXKUBBIMU TeJIaMH, U IIPOBOMISAT IC-
cJIeIOBAHMUSA B JIAOOPATOPHBIX YCI0BUAX. C Ie/IbI0 N3yUEeHUA CTPYK-
TYPBI ¥ CBOMICTB BeIl[eCTBA MHOIMA HUCIIOJIb3YIOT ONPeaeJIeHHYIO eT0
dopmy a1 co3maHms 00pas3os.

e Uto Taroe Teso? UeMm oHO oTIMUaeTCA OT BellecTBa?
e YTo 3HAUHUT co3aTh 00pas3bl TeJ?

N

Yr0 310?
Xoxg uccjaenoBaHnA: BHUMATEIBHO IIOCMOTPUTE HA PUCYHKH.

3amoJsHuTe TabJIuIly, OIPeaeInB BeIlleCTBO, TeJIO U MOAEJb.

ITonxa T'nodyc T'nuna MHenesnasa pyoa

Ne HauwmenoBanue BermecTBo Teso Mogenn
1 Tnuna + - -

O6cynuTe pe3yIbTaThl HCCIETOBAHU:
e ITo KakKMM OCOOEHHOCTAM PA3JINYAIOT BEIeCTBO, TEJIO U MOJEIhb?
|_* Hasosure CXOIHbIE M OTJIMYUTEIbHEIE KX cBolicTBa.

J

BrbI y:xe 3Haere, 4TO BCe CYITHOCTH Ha3bIBAIOTCA (PUM3NUECKHUMH
TeJIAMH I1JIU IIPOCTO TeJdaMu. Tejio — 9To BeIecTBo, MMeIoIee OImpe-
Ieyaennyio opmy. Hampumep, KHMKHAS IIOJIKA — TeJIO, a MaTepual,
M3 KOTOPOro OHa craejaHa (aJIOMUHUNA, ILIACTUK WJIN IEPEBO), —
BeIecTBO. Yackl — 9TO TEJIO, OAHAKO 30JI0TO WJIU APYTHe MeTaJlIbl,

13 KOTOPBIX OHU N3IOTOBJIEHBI, — BEIIIE€CTBO.
paspen 2. Matepus @}



3HauuT, BCe TeJa COCTOAT M3 BellecTBa. BellecTBa MMeEOT COO-
CTBeHHBI€ Ha3BaHUS: 30JI0TO, CEpedpo, KejIe30, 0JI0BO, ATIOMUHII.

CxosKme BellleCcTBa IPYIINPYIOTCS IO OIpeleIeHHBIMY HanMeHOBa -
HuaMu. Hampumep, nmepednciieHHBIE BBIIIIE BEIECTBA HAa3bIBAIOTCS

MeTaJJIaMHU.

YupoienHas (popma Tejia — aTo Moaedab. Moieau IpuaioTCsa TaKye
CBOICTBA TeJIa, YTOOBI OHA MOIJIA MCIOJh30BATHCA B MCCIETOBAHUAX.
Hampumep, rmobyc — aTo Momeas 3emuoro mapa. OH BHeEIIIHe Halo-
MUHaeT 3eMJII0, XOTA 3eMHOM II1ap MHOTMMU CBOMCTBAMHY OU€Hb OTJIN-

yaeTcsd OT rrodyca.

NpaMmetetnelnonySCHHABIXE3Ha v

Ilepenecure TabauIty B pabounii JUCTOK U 3ATOJHUTE €€ II0 IPUBEIeHHOMY

o0pasity:

dusuueckoe TeJIO

BeiniecTB0, 113 KOTOPOTO
COCTOUT TEJIO

RaKYIO MOJeJIb MOHO CO3aThb

Jlen

Boza

DuUrypKu U3 JIbaa

\ro)B6Iy3HADN

Bce Boxpyr Hac, 4TO MBI OIIYIIAEM IIPY IIOMOII Kntoyesbie CNosa
OpTaHOB UYBCTB, — . BelllecTBO B OIIpeieIeHHOMI Mogens

¢dopme HasbIBaeTCA . SHAUUT, Te€JIa COCTOAT U3 Teno

BerfecTB. Hampumep, KOJIBIIO — 3TO T€JI0, OAHAKO BelyecTBo

30JI0TO, 13 KOTOPOI'0O OHO M3roTOBJIEHO, — _

MaTtepus

YrporeHHbIN B (U3UUECKOTO Tejaa Ha3bIBaeTCa .

(I poBEpPLLEICBOHESHARNS

1. YKakuTe CXOICTBO 1 Pa3JIMuMe CBOMCTB BellleCcTBA 1 (PU3MUECKOI0 TeJIa.
2. Yo Taxkoe momean?
3. Kakue Qpusuueckue Tejia COOTBETCTBYIOT OFHOMY M3 IIEPEUNCICHHBIX

HUKe YCJIOBUIi:

a) cocmosaujue u3 00H020 U MO020 He 8euLecmaa;
b) umerwue 00uHaKo8vie HA36AHUS, HO U320MOBJLEHHbLE U3 DA3HLLX 8e-

wecme.

4. HazoBuTe mpuMepsl QU3NUYECKUX TeJ, M3TOTOBJIEHHBIX U3 CTEKJA,
JIepeBa, CTali, Pe3UHBI 1 IJIACTUKA.

5. IlpencTaBiieHHYI0 cCXeMy HAUEPTUTE B paboueM JIUCTKE. YKAXKUTE
CTPEJIKaMU COOTBETCTBHE TeJI BEI[eCTBaM, 13 KOTOPLIX OHU

HU3TOTOBJICHBI:
Texo: | Cueoxunkn | | IMapra| | Msau | [ Crakan| [ Koou |
BemecrBo: |3Keneso| | Pesuna| | Boma | | Depeso| | Crerso |

D



CBA3AHHbBIE CUCTEMBbI

9. ATOM N ATOMHOE AQPO

BrbI y3HAaM, UTO Tejla MOT'YT COCTOSTH M3 PA3HBIX BEIIeCTB.
e 13 uero cocToar BelecTBa?
e OT yero 3aBUCHUT MHOT000pa3ue BeIiecTs?

\

BHuMaTeIbHO PacCMOTPUTE U300parKeHUd.
e EcTh i CBSI3H MEXKAY HUMM?
e Kakue BLIBOALI MOKHO CIeJIaTh U3 NCCJIeLOBAHUIS?

J

HpeBHerpeueckuii pusocod Hemoxpur 2500 jgeT Haszan cuural,
YTO BCE BEIECTBA COCTOAT M3 MEJBUAHMININX HEeJeJUMBIX YaCTHIL —
aromoB. OgHaxo ToabK0 B XX BeKe YCTAaHOBIJIMU, UTO aTOM JEeJINM U
coCTOUT 13 60Jiee MEeJIKUX YACTHIL.

Camagd mpocTas MOAeJIb aToMa OOBIYHO IIPpeAcTaBJaeHa B (opMe IIa-
puKa. ATOMBI HOCAT Ha3BaHUSA COCTOANINX M3 HUX BEIeCTB U 000-
3HAUAIOTCA Pa3HBIMU JaTHHCKuUMU OykBamu. Hanpumep, aTrom Bo-
mopoxa— H, atom yrimepona — C, arom Kucsopozga — O, atom »xejiesa —
Fe, atom 3osiora — Au u ap. PasHble aTOMBI OOLIYHO M300paKaioT
Pa3HBIM IIBETOM (a) — TaK UX JieTde OTJINYATh APYT oT apyra. OgHaxko
B PeaJibHOCTH aTOMBI He UMEIOT I[BeTa.

@ Mogenu aToMOB HEKOTODBIX BEIIECTB

@ )

Artom Atom Artom Atom ATtom
Bomopoaa: H yriaepoma: C xuciaopoga: O :xemesa: Fe 3os0Ta: Au

IpHect Pesepdopn
(1871-1937) — aurnuiickuit
YUeHBbIl, 9KCIIePUMEHTAb-
HBIMU MCCJI€TOBAHUSIMU OTI-
peneuBIINil, YTO aTOM 00JIa-
JIaeT CJIOKHOU CTPYKTYPOI.

Jdemoxput AomepcKuii
(460-370 rr. 10 H.9.) —
rpeuecKuii (puiaocod,
OCHOBOIIOJIOKHUK aTO-
MUCTHUUECKOTO TIPe[I-

CTaBJIEHUSA O CTPOEHUU
BeIllecTBa.

pasgen 2. Marepus @



Pasmepsr aTOMOB pasHBIX BeIlleCTB PA3JIMYHBI. ITO padHooOpasue
3aBHCUT OT umcJja 6ojiee MeJIKUX YaCTHUI B COCTaBe aToMa.

Anrnuiickuii yuensiii 9.Pesepdopa B xome ucciaefoBaHUA CTPO-
€HU aToMa IPUIIe]I K BAaXKHOMY BBIBOZY:

aToOM — 3TO CBA3aHHAA CHCTEMa, COCTOANIAA U3 AApPa U 3JIeKTPO-
HOB (€), IBMIKYIIUXCA BOKPYT Hero. Takoe cTpoeHMe aToMa, CXOXKee ¢
CosmeuHoli cucTeMOU 1 Bpalammniuxcsa BoKpyTr CorHIa IJIaHeT, Ha-
3bIBAeTCA ILJIaHEeTapPHOU MomeJbio atoMma (b).

Anxpo atoma — cBA3aHHAA CHC- -
TEeMa, COCTOAIAA U3 YaCTHLL, HA- @ /”,_:‘\
3pIBaeMbIX IIPoTOHAMM (p) U Heii- daerxmpon
tponamu (n). IIporoubl m Hel- dpo H&%—_:H eiimpon
TPOHBI — 3TO YACTHUIIBI, Macca Ko- | ITpomon
TOPBIX IIPUOJIUBUTEJIbHO pPaBHA -
npyr apyry. Macca asjmekTpoma 000 -
MeHbIIIe Macchl Heiirpona B 1838 (¢) -—_ e
pa3. Ba)KHBIM CBOMCTBOM IIPOTO- Y s ,
HA U 9JIEKTPOHA SBJIAETCS HAJIU- | \ / \
Yype y HUX BJIeKTPUYECKOIo 3apa- | G " { 55)’ "
na. YucaoBoe 3HAUEHNE DJIEKTPU-  \ / \ /
YEeCKOro 3apsAja IPOTOHA U DJIEK- " L N .
TPOHA OJUHAKOBO, HO OTJINYAETCS Teee ) .
1o 3HaKy. IIpoToH 06/1aaeT mosIo-  Amon 8000opoda Amom eenus
SKUTEJBHBIM, a 9JIEKTPOH — OTPH-
ATEeJbHBIM 3aPAI0M.

HeiiTpon — vactuiia, He ©MeOIIasd 9JIEKTPUUECKOTO0 3apana. AToMm
B I[€JIOM He IMEEeT 3JIEKTPUUECKOI0 3apsAana, IIOTOMY YTO YHCJIO II0JIO-
JKUTEJbHO B3apsayKeHHBIX NPOTOHOB PaBHO YHCJIY OTPUIATEIBHO
3apAKEHHBIX 3JIEKTPOHOB, U3 KOTOPBIX OH cocTouT. IIpocreitmum
aTOMOM, COCTOSAIIMM M3 OJHOIO IIPOTOHA U OJHOIO 3JEKTPOHA, SIB-
JIsIeTCs aTOM BoAopoga. AToOM rejiusd — 3TO CBA3aHHAas CHUCTEMAa, CO-
CTOAIIAA U3 IBYX IIPOTOHOB, ABYX HEMTPOHOB I ABYX 3JIEKTPOHOB (C).

Hon. ATomblI 00J1a5aI0T CBOMCTBOM 3aXBaTa JOIIOJTHUTEJILHOTO 9JIeK-
TPOHA U OTHeJIEHHEM 3JIeKTPOHA OT cedsaA. B pesyJbrare HOIOJIHUTEIIE-
HOTI'0 3axXBaTa WJIN IIOTePU 2JIEKTPOHA BOSHUKAET YaCTUIA, Ha3bIBaeMasl
noHOM. MIOHEBI OBIBAIOT IIOJIOMKUTEIbHBIMU 1 OTPUIATEIbHBIMU.

IIpu 3axBaTe aTOMOM JOTOJTHUTEIHHO- @
I'0 BJIEKTPOHA UX YHMCJIO CTAHOBUTCS 00JIb- A e

1Ie, YeM YMCJIO IMPOTOHOB. B pesyabrare e A
aToM IIpeBpalllaeTCsA B OTPULATEJIbHBIA  / @} \
MOH, TaK KaK BeJIMUYNHA OTPUIIATEIHLHOTO “ -
dapanga Oymer OOJbIlle BeJIWYMHBI IIOJO-
JKHUTEJIbHOTO 3apdAna. ITonoxcumenvHwLil

uoH 8odopoda
®




Ecnm ke 51eKTPOH IOKUJAeT aTOM, TO BeJIMUMHA OTPUIIATEIBLHOTO
3apdAa yMeHBIITaeTC s, a BeJIMYNHA ITOJIOMKUTEJILHOTO 3apAga OCTaeT-
cs HeM3MEeHHOI, 11 aTOM IIPEeBPAaIIaeTCs B MOJIOKUTEeIbHBIN 1oH (d).

MECOREHENIE RITRIETIES SHEHNR

NeenenoBakine g

e SInpo YacTUIILI COCTOUT U3 8 MIPOTOHOB U 8 HEMTPOHOB, a BOKPYT AApa
Bpairtaiorcsa 10 smekTpornoB. Kak HaswiBaeTcs sTayacTuiia?

e dnpo yacTUIbI COCTOUT U3 9 IPOTOHOB 1 9 HEUTPOHOB, a BOKPYT Aapa
Bpairaiorcea 8 saekTpoHoB. Kak HaswiBaeTcda sTa yactuiia’?

e @0 (0

U3 AapaudJIEKTPOHOB (e), BpaIaoIinxcsd Bo-

KPYT HET0, COCTABJAIOT . JTa MOJEJb aToMa, Kniouessie cnosa
npepoxeHHas Pesepdopmom, cxoka c Conneu- INaHeTapHas moaens
HOM CHCTeMOH 1 HasbiBaercss . CBssaHHas cuc-  VIOH

TeMa, COCTOAM[AA U3 YACTHI[, HA3bIBaeMbIx ATOM

nporoHaMu (p) 1 HefiTponamu (n), o6pasyer . ~WAPO atoma

__ WMeeT IIOJIOKHUTEILHBIH, a _ OTPHUIIATeNhb- gBmaHHaﬂ cucrema
HBIH . —4acTHUIa, He UMeloIasd dIeKTPHU- n:z:;;:luqecxuu sapan
7ecKoro sapsna. JacTuua, BOHHKAOMAA B Pe- Hararr

8yJILTATe IOTEPH UJIH 3aXBATa IOTONHUTENBHOTO ooy o,

2JIEKTPOHA, HA3BIBAETCA .

poBEPLIEICEOHESHARHA

1.Ilouemy momebaToma cxoska c CoaHeuHOoM cucTeMoii?
2.YeM OTJINYAIOTCS IPYT OT APYyra YACTUILBI, BXOIAIIME B COCTAB aTroMa?
3. Kaxue uacTUIbI UMEIOT dJIeKTPUUECKUIi 3apsas?
a)aTtom
b) aapo aroma
C) 9JIEKTPOH
d) HeitTpou
€) IPOTOH
f)nou
4. Kaxme 4YacTHUIILI He MMEIOT 3JIEKTPUUECKOTO 3apsifa, TO €CTh dJIEKTPO-
HeHTpaabHbI?
a) aTom
b) aapo aroma
C) 9JIeKTPOH
d) meiiTponu
€) IpOTOH
f) non

pasgen 2. Marepus @



10. MOJIEKYTIA

Hayxe usBectHOo 60s1ee 110 pasubIx aromoB. OgHAKO BellecTs 0oJiee
TBICAYM, ¥ YUEHBIE IIPOLOJIKAIOT PA00TATh HAJ| CO3JaHeM HOBBIX Be-
II[eCTB.

e /13 KaKuX aToMOB 00pa30BaHbI Pas3HLIe BellecTBa?
e Kak HaswIBalOTCs CBSIBaHHBIE CCTEMBI, 00pa30OBaHHBIE U3
COeNHEHU aTOMOB?

N

ATOMHEBIE CHCTEMBI

Oo6opymoBaHme: IIBETHOM IIJIaCTUJINH (OIHA KOPOOKa), 3ybouncTKu (5—6

MITYK).

XomucciaenoBaHUT:

1. Cienture 4 MaJleHBKUX IIapHKa U3 MJACTUJINHA OPAHIKEBOI0 I[BETa;
STU IIAPUKY OYAYT MOJEJIAMY ATOMOB BOLOPOZA.

2. 3aTeM u3 IJaCTUJIMHA TOJyOOTO IIBeTa cjemuTe 6 Oojiee KPYIIHBIX
HIapUKOB, KOTOPbIe OYIYT MOAEJISAMU aTOMOB KHMCJIOPOZA.

3. IToaroroBwTe ABE Momenu. IlepBas MomeIb: BOTKHUTE B TOJIy0O0MH IITIaAPUK
IBe 3yOOUMCTKY M Ha MX CBOOOAHBIE KOHI[bI HACAAUTE IBA OPAHMKEBBIX
IIapuKa; BTOpas MOJe/Ib: IIPUJIEIINTE ABa OPAHKEBBIX IIIapUKa C ABYX
CTOPOH K TOJIy60oMY IIapuKy (a).

4. Tak :Ke MOATOTOBLTE ABE MOAEU 13 TOJYOBIX IIIapUKOB. IlepBasa Moae in:
HA KOHIIbI 3y00UNCTKY HACALUTE ABA MOJIYyOBIX IIIAPHUKA; BTOPAS MOJEJIb:
IPUJIENINTE IPYT K APYTY ABa roayonix mapuka (b).

R
H H ‘
100

®)

O6cymuTe pe3yIbTaThl HCCIeTOBAHUI:
e YeM oTIMUaIOTCA APYT OT APYTa U3TOTOBJIEHHBIE MOJE N ?
e Kaxme Momen COCTOAT 13 OJMHAKOBBIX aTOMOB?

o




Moaekyaa (;maTuHcKue caoBa moles u kula — manast macca) — 3TO
CBsA3aHHAA CHCTEeMa, COCTOSNIIAsA U3 aTOMOB.

Y oZVMHAKOBBIX BelleCTB MOJEKYJILI TOXKe ofmHaKoBble. Hampu-
Mep, MOJIEKYJILI BOJBI 1 BO JIBJY, U B BOAAHOM IIape OAUHAKOBEIE (2).

@ Tpu cocTOAHUSA BOABI B IPUPOLE

Jled

®

Bodsauoil nap

Uraxk, seuecmeaeo —amo ced3aHHasd cucmema, cocmoAuLad us 00J1b-

wozo Kojauiecmea anomos U MOoJLeKY.1.

ITOIWHTEPECHO)

MosaeKkyabl MOTYT COCTOATH U3
YyeThIpeX, IIATH UJIN OEeCATKOB 1
Iaske ThIcAY aToMoB. Ha pucys-
Ke IIpeJicTaBJIeHa MOJeJIb MOJe-
Kyael [THK (mesoxcupubGoOHYK-
JeMHOBasA KICJOTAa), COCTOs-
Iasg W3 THICAY aTOMOB a30Ta,
yriepona m KucJjopoma. Moae-
kKyael JJTHK BouimomHAioT (GyH-
KIIWIO HOCUTEJIEH TeHeTUUeCKOIA
PIH(bOpMaIII/II/I JKUBBIX Opra-
HU3MOB.

Modenv monexyavt JHE
(0e30KCcCupUbOHYKIeUHOB8ASL KUCLOMA )
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MECREHENIE RITRIENIES SHEHR
N

Cynn0a 6anram, IOCTPOEHHOM B BoIe

O6opynoBaHue: TIy0OKas eMKOCTDb (MM ualia), ObICTPOPACTBOPUMBI

caxap (5—7TKyCOUYKOB), OOUH CTaKaH BObI, ITUII€BbIe KPACUTEJIN.

Xopa uccjaexoBaHuAg:

1. ITocTpoiiTe Ha gHe eMKoCTH (Uarlim) “OaIrHi0”, BOAPY3UB APYT HA
Ipyra KyCOYKHU caxapa.

2. IlogkpachTe BOAy B CTaKaHe, JOOABUB B Hee KPACUTEIb, M MEeIJIeHHO
BBLIIEIITE B EeMKOCTB C CaXapoM.

O6cymuTe pe3ybTaThl HCCIeTOBAHUI:

e Uro BBI HaOIrOma I ?

e [Touemy “KUPIUYUKY OAIITHU MEHSAIOT IIBET IIO9TAKHO?

e Yro mmpomsoiifeT, ecjau IOCTPOeHHAS BaMu “OalliHa” IJIUTeIbHBINA

IPOMEKYTOK BpeMeHu OymeT ocraBarbes B Boge? [louemy?

e UT0 BLIACHUJIM 3TUM HCCJIeLOBaHIEeM ?
N\ J

v B0 VBN

CeasanHadA cucreMa, COCTOAIAA U3 OAMHAKOBBIX Knioyesble cnosa
WU Pa3HBIX aTOMOB, HAa3bIBAeTCA ___ . __ — 9TO BeliecTBO
CBA3aHHAA CUCTeMa, COCTOAIas U3 60IBIIIOr0 Monexkyna

KoJinyeCcTBa aTOMOB 1 MOJIEKYJI.

(I poBEpPLLEICBOHESHARNS

1. Ha pucyuke mpeacTaBieHa MOAeNb MOJIEKYJBI Bomopoza. M3 Kakoro
KOJIMUYECTBA IIPOTOHOB, HEMTPOHOB 1 9JIEKTPOHOB OHA COCTOUT ?

®-®

2. UccaenyiiTe Momenu, IIpeAcTaBJIeHHbIe Ha PUCYHKe. Kaxue 4aCcTHUIIGI
YKa3aHbl CTpeJIRaMI/I? 9TO aTOMBI UJIU MOJIEKYJIbI?

T S -
e $h
e m& "

3. IlepeuncanTe cBsI3aHHBIE CICTEMbI B IIPUPOLAE OT MAJIBIX A0 OOJIBIINX.

o




Bce Tesa, okpysKaroile ueJJ0BeKa, OTJIN- X
YAIOTCsI CBOMMMU CBOMCTBAMM: pasdMepa-

J€eHHBbIMU HUKE. ‘,_-:

11. ATPETATHBIE COCTOAHNA BELWLECTBA B

=3

]

H
MU, 3al1aX0M, (popMamMu, IIBETOM U IPY-
ruM. PU3NKHN He TOJIbKO HaOJI04AI0T 1 (—
OIIMCHLIBAIOT IPUPOLHbIE ABJIEHU, HO U
naoT UM oobacHeHue. ITosTomy monay-
MaliTe HEMHOI'O HaJ[ BOIIPOCAMM, IIPHUBE-

e [Touemy 3amax IPUTOTOBIAEMOM IUIITY PACIPOCTPAHAETCA HE TOJBKO 110
KyxHe, HO ¥ II0 BCeMy IoMY?

o [Touemy uaii, HAJUTBINA U3 YAWHUKA B CTaKaH “apmymy’, Cpasy IPUHUMAET ero
dopmy?
o [Touemy mIpu 3aMOPaKMBAHUY BOABI ITOJIYUIAETCS JIeM, a IIPYU KUIITIeHNN — Hap?

N

B Kakux cocTogHUAX ObIBAeT BEIeCTBO ?

O6opymoBaHme: MeJI, HECKOJIBKO ITYCTHIX CTAKAHOB, HAAYTHINA PE3UHOBBIHN
map, moJicTaKaHa IIOAKPAIIIeHHOM BOIbI.

Xong ucejaexoBaHuAg:

1-it sran. 1. PasgeanTe MeJ Ha [Be YacTU. 3aTeM 9TH YaCTHU ellle pas pasje-
JINTe Ha ABe YacTu. [IpogoI:KuTe OIIBIT 0 IOJIYUYeHUA MEJIKHUX OCKOJIKOB Me-
jga. 2. ITogymaiiTe o IpuYmnHe cjefa, KOTOPLI OCTaeTCs Ha MalbIlaX, eCIn
IOTePeTh MeJI.

2-11 aran. HaseiiTe B OMMH 13 MYyCTHIX CTAKAHOB OIPEIeIeHHYI0 YaCTh IO/ -
KpaIlleHHOM BOJbI. 3aTeM U3 STOTO JKe CTaKaHa II0JIOBUHY BOIbI BLLIEHTE B
JIPYToi MyCTOM CTaKaH, a IOJIOBUHY OCTABIIENCs BOJBI BLLIEHTE B TPETUI,
mycToi crakas. TakuM 00pasoM, BbI pasie Iian BOAY Ha HeOOJIbIIIe YaCTH.
3-1 aran. OTKpoIiTe TOPJILIIITKO HAAYTOTO0 Pe3UHOBOTO Iapuka. OopatuTe
BHUMaHUE, KAK BBIXOIUT BO3AYX U CKUMAaETCH IT1ap.

~ N 7 N

O6cynuTe pe3yabTaThl HCCIETOBAHUA:

e Kakue BBIBOIBI O CTPYKTYPE BeIlleCTBa MOYKHO CAEJIATh U3 OTUX UCCJIe-
JOBAHMUIA?

J/

IIpeGpIBaHmE BellleCTBa B PA3HBIX COCTOTHUAX 3aBUCUT OT €T0 BHYT-

PeHHel cTPYKTYpPbI. /15 00bsICHEHNSA CTPYKTYPHI BEIIECTBA NCIIOIL3Y -
IOTCSA TPYU OCHOBHBIE ITOJIOYKEHU A

1. Bce BeliecTBa COCTOAT U3 MOJIEKYJL.

pasgen 2. Marepus @



II[eT0 ¥ OTTAJKMBAIOIIET0 XapaKTepa.
3. MosieKyJbI HAXOMATCA B HEIIPEPHIBHOM IBUKEHUM.

2. Meskay MOJIEKYJIaMU CYII[eCTBYeT B3aNMOIeCTBIE IIPUTATHBAIO-

BemrecTBa B mpupose HAXOAATCSA B UYETBhIPEX COCTOSHUAX. ITO
arperaTHble COCTOSHMS BelllecTBa: maeepdoe, i udkoe, 2a3000pa3tHoe u
naasma. JIrodboe Tesso Bo BeesleHHON HAXOAUTCS B OTHOM U3 STHUX COCTO-
saunii. Harrpumep, B TBEPAOM COCTOSHUY HAXOAATCS MOPEI, IepeBbs, 37a-

HUs, aBTOMOOMJIM M OpP.; B Tra3000pasHOM COCTOSIHUMN —
3eMHasg armocdepa, BOAAHON IIap M ApP.; B KUIKOM
COCTOSTHMU — BOJla B peKax, MOpsixX um okeaHax. CourHrie,
3Be3/IbI U IIJIaMS OTHA HAXOAATCA B ILJIA3MEHHOM COCTOSHIII.

Teepaoe BemiecTBo. MoeKyabl, 13 KOTOPBIX COCTOUT
TBEP0E BEIIleCTBO, PACIIOJIOKEHBI B OIIPeNeJIeHHOM IIOPS/I-
Ke. Tak Kaxk MeXIy STUMH MOJIEKYJIaMU B3aMOAEHCTBIE
IIPUTATHABAIOIIEr0 XapaKTepa oueHb 00JILIIIOe, OHU He MO-
TYT YOAJIATHCS APYT OT Apyra. Kak cieacTBue TBepable Te-
Jla COXPAHSIIOT CBOU 00beM 1 (popMy.

JKuarocrs. MosieKyabl, 13 KOTOPBIX COCTOUT 3KUIKOCTD,
He MMEIOT OIIPeeIeHHOTO TMTOPAAKA PACIIOIOKEeHU s, TI09TO-
MYy OHU CBOOOJHO MEHSIOT CBOM MecTa. IIpu cixaTtum »Kup-
KOCTHU B3aMO/IEICTBIE OTTAJIKNBAIOIIETO XapaKTepa MeK-
Iy MOJIEKYJIaMU YBeJIUMUUBAETCs, a IIPU YAAJIEHIN MOJIEKYJI
IPYT OT IPyra OHM B3aMMHO IIPUTATUBAIOTCS. JTO B3aMO-
nmelicTBUEe He TO3BOJISIET 00beMy KUAKOCTel M3MEeHATHCH.
JHKugxocTt MOTyT MEHATE (DOPMY, HO X 00'EEM OCTAETCSI II0-
CTOSTHHBIM.

Taepdoe
sewecmaeo

Tas

TI'as. PaccrossHus mMe:xay MOJIEKYJIaMM, M3 KOTOPBIX COCTOUT ras,
HaMHOTO 0O0JIbITIe, YeM pasMephbl caMuX MOJIeKYJI. MoJieKy bl rasa, He-
ITPEPBHIBHO CBOOOIHO ABUTAACH B IIPENOCTABIEHHOM UM 00beMe (COoCy/,
KOMHATAa), 3aHUMAIOT BCEe ITPOCTPAHCTBO. I109TOMY rasbl He MMEIOT II0-
CTOSTHHBIX 00Bbema U (popMmbl. [lepenBurasach, MOJIEKYJIBI Ta3a CTATKU-
BaIOTCA IPYT C APYTOM, U KaK pe3yJIbTaT HallpaBJIeHUE IBUMKEHUSI MO-
JIeKyJ1 MeHsieTcs. [IBIKeHre MOJIeKYJ rasa Mpro0peTaeT XaoTUUHBIH

(GecriopsamouHbIii) XapakTep (a).
IImazma. Ilnasma — 9T0 MOHUBUPOBAHHOE BEIECTBO.
IpyTHe 3Be3Ibl COCTOAT 13 TaKoro BerrecTsa (b).

@
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Jleuscenue monexkyn zasa
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CouHIle 1




(PpUMeterMe 09E0A%

PaszHsle BemecTsa 00,1aJal0T Pa3HBIMU @
CBOMCTBaAMMU o *
Oo6opymoBaume: meguituHcKui mrmpuit (10 wau 20 ' t '

MJI), CTAKaH BOABI, TOHKAA JepeBAHHAS MAJOUKa = Y
(OJIMHOM M IUaMeTPOM MEHbIIe PA3MepPOB IIIIPH-

4
=/
1ma).

Xong uccaenoBanusd: 1. BEITAHYB IOPITIEHDb, 3aII0JHUTE IITITPUIL BO3TYXOM.
3aKphIB HaJIbIleM JI€BOU PYKU OTBEpPCTHE IMMIPUIlA, IPABOM PYKOH Hazaa-
BUTe Ha MOPIIeHb a0 ymopa. Yo BbI HaOgomaere (a)? 2. OcTaBUB maJiers
JIeBOM PYKU Ha OTBEPCTUU, YOEPUTEe MPaBYIO PYKY C HMOPIITHA. UTO IIpo-
ucxoaut? 3. IloBTOpUTE OMBIT, 3AIIOJTHUB IIIIPUI] BOAOH. 4. YIaauB BOLYy
U3 IIIIPUILA, IIOMECTUTE TOHKYIO MePEeBIHHYIO IaJIOUKY B ero IUJIUHIDP,
IIpeIBapUTeIbHO BBITAINNB IIOPINeHb. llombiTaliTech, MMOMECTHUB IIOP-
IIIeHb Ha MECTO, BABUHYTH €0 B IITIIPUIL.

O6cymuTe pe3yIbTaThl NCCIEeTOBAHUS:

e [Touemy mnpu HaJaBAWBAHWUU IIOPIIEHb C JETKOCTHIO BXOAUT B IIYCTOI
MIIPUIL?

e [Touemy mOpIIIeHb ABUTAETCA C TPYIOM MJIU BOOOIE He ITPOXOIUT, €CJIU
BHYTPHU IIIIPUIIA HaXOAUTCA BOJa U JePeBAHHAA ITaJIouKa?

o Kakue pasnmuus oOHAPYKUBAIOTCA B CBOIMCTBAX rasa, KHUIKOCTU U
TBEPAOTro Tejia biarogaps IPoBeIeHHBIM UCCIeOBAHUAM ?

J

v B0 VB0

BerecTBO MOXKeT HaXOAUTHCSA B UETHIPEX . _ — DTO BeIecTBO,
MeXK Iy MOJIeKYyJaMi KOTOPOTO CYIEeCTBYIOT OOJIbIITNE CUJIBI IIPUTAKE-
Husa. MeXay MoJIeKyJIaMi ___ CYIIIEeCTBYIOT __ KaK IPUTIKeHUA, TaK U

orTasKuBanud. MojgeKyJbl ra-
3a BCJIEICTBUE __ PAaCIPOCT-
PaHAIOTCA MO BceMy o0bemy IBepAoe BelecTBo
cocyza, B KOTOPOM OHM Haxojl- ArperaTHble COCTOSIHUSA
ATCH. B3aumopencreue
XaoTunyeckoe (6ecnopsaoyHoe) ABMKEHUE
Xugkoctb

KnioueBble cnoea

(I poBEpPLLEICBOHESHARNS

1. Mo»XKHO Jin YBUAETH MOJIEKYJIBI BEII[eCTBA B O0BIYHOM MUKPOCKOIIE?

2. Nsmenarcsa jqu hoopMma u 00beM rasa, eCJiv C:KaTh PE3WHOBBIU IIap,
BHYTPU KOTOPOT'O OH HAXOTUTCS?

3. Moskere Jiu BbI pasjindars BeiiectBa? HauepTure Tadauiy B padouem

113 b

JIMCTKE 1 3aIIOJIHITE IIyCThIe KJIeTKMU 3HaKaMu “+” m “—”,

BemecTBo |Coxpanser oobeMm| Coxpansaer (hopmy

Tsepmoe
Kunkoe
Tas

pasgen 2. Marepus @



OBOBLAOLWUNE 3AO0AHUA

1. Ompenenure, YTO U3 MEPEUUCIEHHOTO SIBJISETCS BEII[eCTBOM, TEJIOM UJIU
MOJIeJIbIO: cepebpsHas BUJIKA, COCYJbKA M3 JbIa, MeTHBIM camMoBap,
CTeKJITHHBIN CTaKaH, YaCTh JBUTATEJA, U3HesIIe 13 IJIaCTMAaCChl, UTPY-
IIIeYHbBIN MeTaJJINUeCKUI TAHK, CTAJIbHOM CTEePIKeHb, KAILJIsI PTYTH, IJIO-
Oyc mmmaHeThl Mapc, MeTalJIndecK e HOKHUIILI, 001aK0, ITMOH, UyYesio
ITUIBL.

2. IlepeuepTuTe HMKEUIPUBEAEHHYIO TAOJUIly B padoumii JIMCTOK U OT-
MeTbTe B IYCThIX KJIETKAX JaHHbIE CBIBAHHON CHCTEMBI OT IIPOCTOTO IO
CJIOXKHOTO.

MoneKyna
nnas3ma

Aapo
P I" P Bemecrso TBepAoe Teno

aTom
XUOKOCTb
ras

4. OupemeanTe MOAEJIN N300 PaAKEeHHBIX
aTOMOB ¥ MOJIEKYJI.

3. Kakoe ssBiIeHUe OIIpeessaeT
IBUKeHUe Marepun?

a. BpawamenvHoe dguxceHue
3emau eoxpyz Connua.

b. Bonvuroil 6odoeopom Ha no-
eepxHocmu 3emau.

c. BSUMHAA CNAYUKA U 6€CeHHee
yeemenue 0epesves.

d. Bodonad.

A)TosbKo a,buc
B) ronprobud

C) TosbKO b
D)a,b,c,d
E)Tonpkoa,c,d

5. Ha pucyHKe IpecTaBleHbl CXeMbI Pa3HBIX CBABAHHBIX cucTeM. Kakue
13 HUX ABJAIOTCSA IJIAHETAPHBIMU MOJEJISIMU aTOMA, ITOJIOMKUTEIbHOT0 1
OTPUIATEIHLHOIO MOHOB?
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[ w5172 | BELWECTBO
N ETO CBOUCTBA

12. Onddysus

13. TennoBoe pacliMpeHne BeLLecTBa

14. Namepsiemble CBOWCTBA BellecTBa: 00bem
N ero namepeHue

15. Macca u ee namepeHue

16. MNNOTHOCTL BeLLeCTBa U ee onpeaeneHune

17. Temnepatypa n ee nsmepeHue

e 3apa4n

e O6o6LWatowme 3agaHus

®



12. ANODY3NA

e YUTo IIpon30iIeT, €CJIM OTKPBITH (DJIaKOH ¢
IyxXaMu B KOMHaTe?

e [Touemy apomaT IyXOB UyBCTByeTCS He
cpaay, a yepes oIrpeeieHHOe BpeMA?

(1) N

100+100=194?!

O6opymoBanme: menaypxka (3 mrt. mo 250 mur), Boma (100 mur), cnupT

(100 ).

Xopa ucejaenoBaHuA:

1. Boguy ns3 meusypok HajseinTe 100 M Boasl (a).

2. Bo Bropyio meH3ypKy HaJseiiTe 100 M TOAKPAIIIEHHOTO CIINPTA.

3. sKuaxocTu us 1ByX MeH3yPOK IIe-
peJleiiTe B TPETHIO MEH3YPKY. OT- a b
MeTbTe 00beM IIOJIYUEeHHOH cMe-
cu.

O6cyauTe pe3yiabTaThl HCCIEIOBA-

HUA:

e KaKoB foJI3KeH OBITH 0011l 00'beM
HOJYUYEHHOH CMecHu KHUAKOCTel
npu BauBauuu 100 mu conupra B
100 ma Boger (b)?

e OIIBIT IOKA3bIBAET, UTO 00HEM CMe-

romcneme bt
x J
BrbI y:xe 3HaeTe, 4TO BCe BEIECTBA COCTOAT M3 MOJIEKYJI. Mexay
MOJIEKYJIaMH1 UMeIOTCs ITyCTOThI. HeKoTophle (husnuecKue ABJIeHUS,
HaOI0JaeMbIe B BeIlleCTBaX, O0BACHAIOTCA IBUKEHUEM MOJEKYJ 1
HaJuuYueM B HUX MEKMOJEKYJISIAPHBIX ImycToT. OJHO M3 3TUX SB-
nenunit — mudysusa (diffusion — maTun- a) Mudpdysus
CKOe CJIOBO, O3HAYaIIIlee pacipocTpa-
HeHnwue). luddysua — npoyecc cmewusa-
HUS AMoMO08 U MOoJLeKYJl 00H020 8euLecm-
8a c amomamu u Moaexyramu 0pyzozo ee-
wecmaa. Eciiu oTKPBITH IPOOKY (hrako-
Ha ¢ IyXaMu, TO MOJIEKYJIbI TyX0B, CAMO- =- ceuHey
IIPOM3BOJILHO IIEPEMEIaBIINUCh C MOJIe-
KyJlaMHU BO3AyXa, PacIPOCTPAHATCA IO
Bcell KOMHAaTe.

50)

2py3

CeUHEY U 30J10mO
- 30Ji.o0mo



OmHaKo, MOJIEKYJIbl TBEPABIX TEJ HEe MOTYT CBOOOAHO IIOMEHSTH

CBO€e MEeCTO, moaToMy Aud@dys3us B TBEPABIX TeJIaX IIPOTEKAET OUEHb
MemyienHo. Hampumep, n3BeCTHO, YTO IPU OY€Hb CUJIBHOM CiKATUU
IJACTUHOK M3 CBUHIA U 30J10Ta AUQP(PYy3UA MOJEKYJ CBUHITA MEXKIY
MOJIEKYyJIaMH1 30JI0Ta 3a 5 JIeT IPOUCXOoAUT Bcero Ha 1 Mmm (a). ITo
3HAQUUT, YTO CKOPOCTh NUPdPy3um 3aBUCUT OT CTPOEHUS BeEILECTBA.
Cropocts mudy3unm 3aBUCHUT TaKyKe OT TeMIlepaTypbl: IPU BBI-
COKHUX Temmeparypax gud@ysus IPOUCXOAUT ObICTPee, a IIPU HIU3-

KX —MeOJIeHHee.

MNpumep

B pesynbrare sBieHua nud-
Qy3un Mexay MOJIEKyJIaMu
BOJIBI U caxapa KYCOK caxa-
pa, OmyIleHHBIN B BOLY, Je-
JIaeT ee IIOACJIAIIleHHOI.

e OmmycTuM B CTaKaHBI Mounekyaa
C 4aeM II0 KYyCOUKY 600bL

caxapa. Kakoii uaii
OBICTPEE IIOACIACTH-
TCS: TOPAYNNT NN
XOJIOTHBIN?

Moxnekxyna .
caxapa >

Kycox
caxapa |

PasHnomeproe pacnpedenenue
MOJLEeKY T

IIpumepom aBaeHUA TUMPY3UU MOTYT CIYKUTH 3aCOJIKA OBOIIEH
(b), mpuroroBsieHUe BapeHbs (C), UBMEeHEHUE BKyca Yasa T0JbKO JI-
moHa (d). Huddysusa urpaer BaKHYIO POJb B KU3HU JKUBBLIX CY-

IIIEeCTB.
B pesyabrare nuddy-
3UU KUCJOPOA U3 JEeTKUX
IOIIafaeT B KPOBb, a OTTY-
la B KJIETKU, NUTATEJb-
HBIE BeIlleCTBa U3 JKeJyaKa
ITPOHUKAIOT B KPOBb.

pasaen 3. BelecTBo 1 ero cBoncTea @




(prmetietvielnonysetiBIXE3Ha kAN
Y

ITouemy BaTa oKkpacuiaacs?
O6opymoBaHue: Bara,
HAaIIaTBIPHBIN CIIUPT, PACTBOP
QeHondTaTEnHA.

Xox ucciegoBaHUA:

1. CMounTe OMH U3 ABYX BATHBIX
IIIapmuKOB pacTBOpoM (eHOJI(PpTA-
JIerHa, a IPYroil — HallaTEIPHBIM
coupTtoM (a).

2. Ilpu:MuTEe BaTHBIE IITAPUKU
IPYT K OAPYTY U IMogyMamnTe HaJ
HabsogaeMbIM saByiaeHUEM (b).

O6cyanuTe pe3yabTaThl HCCIETOBA-

HUS:

e ITouemy 00a BaTHBIX IIAPUKA,
OIVH U3 KOTOPBIX CMOYEH PacT-
BOpOM (peHoI(pTAIENHA, a TPYTOH
HaIIaTHIPHBIM CIIMPTOM, ITPU
COITPUKOCHOBEHUU JIPYT C APYTOM
OKpacuauch (c)?

N J
Ure B0 (B0

SBIeHME caMOIPOM3BOJIBHOTO IPOHUKHO- KnioueBble cnoBa

BEHHA MOJIEKYJI OLHOTI'O BEIIleCTBa MEXKIY CkopocTtb anddy3um
MOJIEKYJIAMU APYTOr'o BeIlleCTBa Ha3bIBa- Oudbcpy3usn

ercsa__ . IIppunHA BOBHUKHOBEHUSA 3TOTO MexmonekynsipHble NycToTbI

CTpoeHMe BellecTBa

ABJIEHUA 06'bHCHHeTCH " HaJInyuem .
— — [OBuxeHne Morekyn

___ BaBWICHUT OT TeMIIepaTypel U __ .

(I poBepLe B3HaRrA

1. B KaKoM M3 CTAKAHOB — C XOJOAHOW WJIM TOpsAUeil BOLOU ObICTpee maMe-
HUTCSA I[BET IIPHU IOTPYKEHNU B HIX YaANHbBIX TakeTuKoB? ITouemy?

2. ITouemy He cieayeT MOKPYIO IIBETHYIO TKaHb OCTABJIATH HA JJINTEIbLHOE
BpeMs B COIIPUKOCHOBEHUN C 0€JI0H TKaHbIO?

3. MosKHO JI CTaKaH YeueBUILI BBICHIIIATH B YAIIlY, 3AII0JHEHHYIO TOPO-
XOM, He IlepechInaB uepes kpai? [Touemy?

@



13. TEMNJNOBOE PACLUMPEHWME BELLECTBA

Apud Kynous cecTpe 3aKOJKY IJA BOJIOC, YVKPAIIEHHYIO I[BETaMU U3
mrepcTaAHOM TkaHU. OZHAKO OH OBLI OYeHb Pa30uapoBaH, YBUAEB, UTO Je-
TIECTKU I[BETOB B CYMKe CM$I-
guck. CecTpe IOJapOK OUEeHb
noHpasuica. OHa mozep:Ka-
Jia JIeTeCTKY 3aKOJIKY HAJ T'O-
pAYMM IIapoM M3 YaWHUKA.
ITomAThIe JIeTIECTKU CAMHU CO-
0ol pacupaMUJINUCHL U IIPU-
HSAJY IePBOHAYAJILHBINA BUI.

e [Touemy cMATEIE JIEIECTKHU IIBETOB HaJ IOPAYMM IIapOM PacCIIps-
MUJINCE?

)

ITouemy mrapuk He IIPOUIEJI CKBO3b KOJBIO?
Oo6opymoBaHue: MeIHBIN IITaPUK, ITIOIBEITeHHBIH

Ha IeT0YKe; MEeTAJLINYEeCKOe KOJIbII0 JUAMETDOM
YyTh OOJILIIIe AUAMeTpa IMIapuKa; IIITaTUB ¢ 34-
KPeIJIEHHBIM Ha HEM MeTaJIJINYeCKUM KOJIBIIOM;
cuupToBKa (1au cBeua) (a). a

—
Xo ucciaenoBaHuI: = e

1. ITogBeckTe HMIAPpUK Ha IIITAa-
tuBe. IlogHUMUTE BBEPX, a =
3aTeM OIIYCTUTE BHU3 KOJb- @
110. [ITapuK IpoXoauT uepes f
KoJIbIT0 cBoGOmHO (b).

2. Ilpu moMoInmU CIHUPTOBKU

(uu cBeuum) HECKOJBKO MUHYT IIOZOTDe-
BaliTe MapukK.

3. CHOBa IOZHUMUTE KOJIbIIO BBepX. IIpomren
JIY IITapUK Yyepes KOJIbIT0?

4. ITonabaromaiiTe HECKOJIbKO MUHYT 34 IIIapHu-
KoM Ha kKoiblle. OOcynure siBjIeHUe, IIpPO- \_',_-_-'.'%
MU30IIIeIIIee IMOCJIe TOT0, KaK IIIapuK OCTHLI.

O6cyauTe pe3yIbTaThl HCCIEIOBAHUA:

o [Touemy IapuK Ha KOJIbIIE Yepes3 HeKOTOPBIH

IIPOMEIKYTOK BPEeMEeHU IIPOIIeJ CKBO3b He-
ro?

J

pasaen 3. BelecTBo 1 ero cBoncTea @




IIpy HarpeBaHum TeJjia CKOPOCTH MOJIEKYJ, W3 KOTOPBIX OHO
COCTOUT, M PACCTOSIHIE MEKAY HUMU YBEJINUYNBAIOTCS, TO €CTh TEJIO
paciiupsercs. A Ipu oXJaKIeHU! Teja, Hao00pOT, CKOPOCTh U pac-
CTOSAHNE MEXKAY MOJIEKYJIaMM YMeHbIIalTcd. B pesyabrare Tejo
COKMMAETCS U er0 00'beM YMEHbIIIaeTC.

Takum oOpasom, mesa umeom C80iUCmMaE0 paculupaimsvCs NPU Ha-
2PeBAHUU U CHUMAMBCA NPU OXAANCOCHUU.

Pasnnumbie BelliecTBa OT OAMHAKOBOTO KOJIMYECTBA TEILJIOTHI, IOy -
YEeHHOI WJIN OTAAHHOWM, PACIINPAIOTCA WM CXKMMAIOTCA He ONMHA-
kKoBo. TemmoBoe pacmimpenue rasos nmpumepao B 1000 pas OoJiblie,

YeM TeIJIOBOE PACIIIUPEHNE TBEPIBIX
TeJI.

CBOWCTBO TEIJIOBOTO PACIIINPEHUA

TeJl B TeXHUKe 00s3aTeIbHO IIPUHU-
MaeTcsd BO BHUMAaHNe. B JerTHUe

MECAIIBI OT JKapbl MOCTHI U JKeJIe3HO-
IOPOYKHBIE PEJIbCHI VAJIUHAIOTCS, a B
3UMHUE OT XOJIOZJa — COKPAaIaroTCs.
ITo sTOli TpuuMHE MeEMKIY PeibcaMu
ocTaBjaa0T 3aszop (a). B crampHBIX
KOHCTPYKIIMSAX MOCTOB TOXK€ COXPaH-
SIIOT 3a30D, a4 B HUYKHEN YacTu IoMe-
miaT HuInHIpuYecKue BaJsl (b). Or-
CYTCTBUE 3TUX 3a30POB M3-3a TEILIO-
BOTO PACIIIMPEHU METAJLJIa TPUBOIUT
K pPaspyIlIeHui0 MOCTOB U WCKPUB-
JIEHUIO JKeJIe3HOIOPOKHOTO ITOJIOTHA.

MprimeretnelnonydIeHHBIXESHanui
~

Yrto mepeMeniaeT KAl B TPyoke ?
Oo6opymoBaumue: quiaromerp (2). OH cCOCTOUT U3 KOJIOEI ¢ MPoOKoii. Hepes

cepeanHy IPOOKY IPONYIeHa NCKPUBIEHHAA CTeKJISHHAA TPYyOKa.

Xop ucciieqoBaHUA:

C:xaB KoJIOy gujaToMerpa JamoHsamu, corpeite ee (b). Ooparure BHU-
MaHNe, KaK B 9TO BpeMs IlepeMeIlaeTcsa Kalid sKuakocTu. IlomecTun
KoJIOy Ha CTOJI, yoepuTe PyKU U IIPOCIENNTE, B KAaKOM HaIIpaBJIEHUU
OyzmeT Tenephb ABUTATHCS KATLJIA JKUIKOCTH.

o




O6cyauTe pe3yabTaThl HCCIETOBAHUA:

e [Touemy mIpu COrpeBaHNM KOJIOBI JIAAOHAMY KAIJIA KUIKOCTH JBU-
sKerca?

¢ Kakoe BelrecTBo paciiupsaeTcs?

e ITouemy, eciiz yOpaTh JIaZOHU C KOJIOBI, KAILJIS KUIKOCTU IIepeMe-
m1aeTcs B IIPOTUBOIIOJIOKHOM HanpasaeHun? Kakoe BermiecTBo mpu

| °ToM cokumMaeTca?

J
e @0 (200000
IIpu HarpeBaHuy Tejla __ YBEJIUYUBAETCH, KnioueBble Cnoea
a IIpu oXJlaJeHuu TeJia, Ha060p0T, PacmupeHMe
yMeHbIIaeTcda. TakuMm o0pas3oM, OT TellIa CiaTue
TeJa__ , aoTXojiojga . MexmMonekynsipHoe paccTosiHue

iposepbIe SHAHAS

1. ITouemy JeTOM JUHUM BJIEKTPOIEPEIaUYN ITPOBUCAIOT, 8 3UMOI TyTrO
HaTATUBaAIOTCA?

2. Ilouemy My3bIKAHT, UTPAIOIIUI B TEIIJION KOMHATE Ha Tape, BEIHYKIEeH
YacTO MOATATUBATEH CTPYHBI HHCTPYMEHTAa ?

3. TpeliuHbI HA IIOBEPHOCTY CKAJI UAIlle BCETO 00PAa3yIOTCS B JKAPKUM JIeT-
HU geHb. [Touemy?

pa3gen 3. BellecTBO 1 ero CBOMCTBa @}




U3MEPAEMbIE CBOMCTBA BELLECTBA

14. OBbEM U EMO NBMEPEHUE

Hasephoe, BbI ObLIN CBUIE-
TeJAMU U3MePEeHNA KO-
yecTBa caxapa, MyKHU, BOJbI
U IPYTUX IPOAYKTOB IIUTA-
HUSA IPU BBITIEUKE TOPTA U
nupora. Bkyc TopTa 3aBHCHT
OT KOJIMUEeCTBAa STUX Be-
II[eCTB.

e [louemy mpu OATOTOBKE TecCTa AJis BHIIEUKU TOPTA MUCIIOJIb3YeTCs
IIpo3pavyHas MoCyAa C AeJIeHUAMM ?
e UTo m3mepsaeTcsa IpU IOMOIITY 3TOM OCYAbI?

O0beM Tesra ABJISIETCS OJHUM U3 HauboJiee BayKHBIX €r0 CBOMCTB.
Ob6sem mesa — amo 1wacmsv NPOCMPAHCMEaA, KOMOPoe meJjio 3aHUMA-
em. BBl ymeeTe BBHIUUCIATL 00BEM TeJI, UMERIUX (hopMy IIPAMO-
YTOJIbHBIX IPU3M, HAIIpUMEpP, TaKUX KaK KOMHAaTa, KHUTHU 1 IP.

e Kak MOKHO oTIpeZie IUTH 00beM TeJI, UMEIOIINX CI0KHYI0 (hopmy?

D



HN3mepenne o6beMa TeJ IMPH ITOMOIIHT
MEeH3YPKH

O6opymoBaHuMe: ITUJIUHIPUUYECKASd MeEH-
3ypKa, COCYI C BOAOM, UaiHAaa JIOKKA, 00T
WY ramka.

Xon uccjaenoBaHUA:

OmnpenpenuTe IeHy AeJIeHUA Ha IITKAJIe MeH-
3ypku — V,. HauepTuB B pabouem JIMCTKe
TaOJIUIy, 3alOJHUTE COOTBETCTBYIOIYIO
AYENKY.

— HauJreliTe B MeH3yPKY HEKOTOpPOE KO- Y
JUYECTBO BOAbI, Hampumep, 250 M. -
OrmeTbTe B Tabsmiie 00beM BOJBI V, B
MeH3ypKe (2). M
OxHO 13 Tea, HaOpUMep, YaANHYIO 400 —
JIOKKY, TOABEIIIeHHY0 Ha HUTHU, II0JI- 350 —
HOCTBIO IIOTPY3UTE B MEH3YPKY C BO- 300 —
moi. 3areM, n3MepuB 06beM BOIbI V,, 250 —
Ha0JII0JaeMbIil B MEH3YPKe, 3aII0JIHH- 200 —
Te COOTBETCTBYIOIYIO KJIETKY B Tao- igg —
aute (b).

— ITogymatiTe, KAKUM CII0COOOM MOYKHO 20—

BBIUKUCJIUTE 00BeM Teaa V, IOrpy-

*KEHHOTO B BOY. a b
Teso O6weM, coorBeT- | O0bem Bogbl | O0beM Boabl B O0BeM Tesa
CTBYIOIIIUU OMHO- | B MEH3YDKE MEeH3ypKe (M1 mau cm’)
My JeJeHHI0 | (MJI mIm cM’) C JIOMKKOMH \%
MeH3YPKH v, (M1 mnu cm’)
(M1 mm em’) v,
0
Jloxxkka
Bour
Taiika

O6cyauTe pe3yabTaThl MCCISTOBAHM:

e [Touemy cHauaJia MeH3ypKa ObLiIa HAIIOJHEHA BOLOU 0 OIpPeneIEHHOr0
ypoBHA?

e Uro HAOIIOLAETCS IPU IIOJHOM IIOTPYKEeHNU JOKKN B BOLY, HAXOA-
IIYIOCS B MEH3YPKe?

e Kak BBI ompenennin 00beM JOMKKN, IOIPYKEHHON B BOgy ?

J

pasaen 3. BelecTBo 1 ero cBoncTea @




IIOAHMMETCS.

3aequHUIY usMepeHus oobema B CY ObLI IPUHAT KY-

B ncciemoBaHuYM Ipu IOMOIIY MEH3YPKU OBLI OoIIpe-
JleJIeH 00'beM TeJia METOIOM HOTPYKEHUA eT0 B JKU -
KocTh. IIpu mostTHOM mOTPy:KEeHUU TeJia B JKUIKOCTD
OHO BBITECHUT 00beM KUIKOCTH, PABHLIN 00hLeMY Te-
ja. B pesysnbrare ypoBeHBb KUIKOCTU B MEH3YyPKe

6uueckuit MeTp (1M°) (2). DTO 00BEM Kyda CO CTOPO-

HOU @, paBHOHN 1Mm:

V=a-a-a=a’

[VI=1mlm 1m=1m
O0BeM BhIpaAsKaeTCAa U B APYTHUX
enuuuiax usmepenus (b),
HamIpuMep:
aM° — (Ky6udecKuil JeluMeTp);
cM’— (Ky6UuecK Uil CAaHTIMETD);
MM — (KyOHUecKIi MIJLTIMETD),
a— (iuTp), M — (MUJLTAINATD).

Pasnuunvie

MEHIYPKU

a) OobeM Kyba 3 a
3|

V=a-a-a=a’ | |,
a

.

b) CBa3b MeXAy efUHUIIAMU
obbema

1v*=1000 qv’=10° 1’
1am’= 1000 cm’=10°cm’
lem’= 1000 mm’ =10 MM’

1n=1 o’
1= 1000 Mmun=10>mu
1ma= lem’

[ﬁ]o@@ RIRFICHIEES SEHH

Brruncienue cpegHero 00’beMa OgHOM rOPOIINHBI

Breinosaure saganue: 1. Hamneiite B MmeH3ypky 100 M1 Bogbl. 2. BeIChIIBTE
B Boay 30 ropomnu. Ha cKOJIBKO MJ IOBBICHJICS 00BeM BOoAbI? 3. Burum-
CIUTE CPeqHUU 00beM OTHOM TOPOINMUHBLI (BBIPpAa3WTE MOJYUEHHBIN pe-

3
3yJbTaT B CM ).

e @0 YErem

Cocyn ¢ HaHeCeHHBIMU Ha Hero

cucreme CU aBigerca

(NpoBepbIeE] BHAkNS

1. B xaxom u3
IBYX ONUHAKO-
BbIX CTAKAHOB
HaJIUTO 00JIb-
mie yasg?

5¢)

___ HasbpIBaeTCd .
IIpu momomy MEH3YPKU UBMEPSAETCA
JKugKocTeli. Epummuiein mamepeHusa ob0beMa B

Knioyesble cnosa

HEeKOTOPBIX MeH3ypka
O6bem
Ky6uueckum metp
DeneHus

2. smepbTe 00beM
yueOHUKA 110 (husuKe.

3. Kak MO:XHO U3MEPUTH
o0BeM cBoero Tesa?




15. MACCA N EE NBMEPEHUWE

(4 ) e Ilouemy MalbUYNK HEKOTODBIE TeJsa IOAHMU-
n MaeT C JIETKOCThIO, a APyrue ¢ TpyaoM?
Y

Macca ABiseTcss ODHUM M3 OCHOBHBLIX CBOMCTB BelrecTBa. Ha-
IIPUMeED, TeJIEIKKY C IIECKOM CABUHYTH C MECTAa ropasio TPYLHEee, UeEM
IIyCTYyI0, TAK KaK Macca TeJIe}KKU C IIeCKOM 0OJIbIlle MacChl IIYCTOMR
TegekKu. Macca o0bsACHAET CTEeHb TAMKECTHU TeJa. TsaKecThb Tesa
3aBHCUT OT KOJIMUECTBa BellecTBa B HeM. Macca XxapaKTepusyeT
TAMKECTh TeJia: 4yeM OOoJIbIlle KOJIMYeCTBa BeIlleCTBA B TeJie, TEM
TsiJKeJiee OHO OyIeT.

3a egumHHUNY uaMepeHUss maccbl B CU ObLI IPUHAT KHJIOTPAMM
(1kr). Macca Tes BeIpakaeTcs TaKsKe U B IPYTUX eIUHUIIAX |
1t (TorHa) = 1000 kr (kusmorpamm), 1T = 1011 (reaTHEP), 111= 100 KT,
1kr=1000r (rpamm).

Macca ob6o3HauaeTcsa OyKBOIi m ¥ U3MEPAETCS IPU IIOMOIITH BECOB.
3a eQunuyy maccol Obls NPUHANM IMANOH, U320MOBJLeHHbLIL U3 CNIAEA
upudus u naamunst. Macca stayiona 1 kr.
ITOT 9TAJIOH XpaHUTCA B ropoze CeBp BO
®panmuu (a). Maccy Tesr Ha Becax cpaB-
HUBAIOT C KOIIMEM TOT0 9TaJI0HA.

HenocpencTBenHO Macca Tesl u3Me-
pAeTcsa mpu TOMOINMU PhIYaKHBIX (b),
MIPY*KUHHBIX (C) U 9JIeKTPOHHBIX (d) Be-
COB.

PuviuascHbre gecol prﬂCUHHbte 8ecvl 3ﬂ€i€mp0HHbL€ 8ecul

Mexannueckue Bechl

L J L J

B pusuueckux stabopaTopusax daiie BCero Macca Tejl n3MepsaeTcs

IIPU IIOMOIIIM 3JIEKTPOHHBIX BECOB.
pa3aen 3. BelllecTBO 1 ero CBOMCTBA @}



jlieobxoarmeielinaBBIK
' IIpaBuiia B3BeIIMBAHUA HA PHIYAKHBIX Becax

- o Ilepen uamMepeHNeM Macchl Tejla HEOOXOAMMO IPeJBAPUTENBHO IPUBe-
| CTH YalllK¥ BeCOB B paBHOBecue. Eciu jke paBHOBecre HAPYIIIeHO, TO HA
| JIETKYIO YAaIlTKy BecOB HAZO M00ABIATH KYCOUKH GyMaru A0 MOMeHTAa
| HaCTyIJIEHWs [I0JHOTO PABHOBECHS.

' o Hesnb3st B3BEIIMBATHL TeJia, Macca KOTOPBHIX IIPEBBIIIAET MAaccy, yKa-
| 3aHHYIO Ha Becax.

' o Ha uallrku BecOB HeJIb3s KJACTh MOKpbIe, I'PsI3Hble, TOPIOYMe TeJa,
I

I

1

1

1

I

I

I

I

I

1

1

1

I

I

I

I

I

1

1

1

HachIIaTh 0e3 WCIIOJb30BAHUSA NOAKJANKMN IIOPOIIKMU, HAJIUBATh
SKUTKOCTH.

e Menkue TP HYM¥HO 6pa’1‘13 TOJIBKO IIMHITETOM.

e ITosmo:XUB B3BEIIBAEMOE TEeJO Ha JIeBYIO UaIllKy, Ha IIPABYIO0 KJIamyT
rupio. Ecau rupsa mepeTsHeT UaIlllKy, TO ee CTaBAT 00paTHO B PYyTJIAp,
ecJu JKe He IepeTdHeT — OCTABJIAIT B UYalllKe. 3aTeM TO JKe
IIPOJIEJIBIBAIOT CO CJIEAYIOIIEeN rupeil — MeHbIIIed MacChl 1 T.JI., IIOKA He
OymeT JOCTUTHYTO PaBHOBECHE.

HN3mepeHne Macchl TBEPIABIX TEJ

Oo6opymoBaHMe: pLIUaKHBIE BeCbl, HA0OP I'Upb, OPYCKU U3 MeTaJljia U
JlepeBa OMHAKOBOTO pa3Mepa, TEHHUCHBIN MAYNK U TAKUX K€ PasMepOoB
ILJIACTUJINHOBBIH ITTaPUK.

Xoxg uccaemosanusd: 1. Cobronas mpaBuJia B3BEIIINBAHUA HA PhIUaK-
HBIX BECaX, KaXKJI0e TeJIO B OTAEJTbHOCTU B3BECHTE U OIIPEIEJINTE €T0
maccy. 2. Pe3yibTaThsl U3MepeHU 3aHECHUTe B TaOJIUITY.

Macca Tena, m

Tesa
B rpamMMax (T) B KUJorpamMmax (Kr)

MerannuuecKkuii 6pyCOK

JepeBAHHBIN OPYCOK

TeHHUCHBIN MAYNK

ITnacTuInHOBBIN MIAPUK

Oo6cymuTe pe3yaIbTaThl HCCIETOBAHMS:
¢ Kaxoe 113 B3BeIIIEHHBIX TeJI MMeeT HAaubOJIbIIYI0, 8 KAKOe — HANMEHBIIIYIO

60)




Camoe TsKeI0e JKUBOTHOE — I'0JIy00ii KHUT.
Ero macca mosket gocturars 200 TonH. [i1a
CpaBHEHHU: Macca KuTa B 34 pasa OoJibIire
maccsel caoHa u B 40 000 000 000 (copok Mui-
JIUapaoB) pas3 60JbIlle Macchl KoMapa (Macca
caMoro KpyIrHOro Komapa 5 mr).

NpumeternrelnonysiCHEBIXES WAk K

HN3mepeHne Macchl sKHIKOCTE

OoGopynoBaHme: perya KHBIE BEChI, HA00OP TMPh, CTEKJIAHHBIN CTaKaH, BOJA.
XomuccaeqoBaHNA:

1. CoOuaromas mpaBuja B3BEIIMBAHUSA HA PHIUAMKHBIX BeCaX, B3BECHTE

cHauvaJjia IycToli, a 3aTeM HAaIIOJITHEHHBIN BOIOM cTaKaH. Pe3ybTaTsl
OTMeTbhTE B TA0JIUIIe.

2. BerumcinTre Maccy BOABI, BRIUKNTAS M3 MACCHI CTaKaHa C BOLOIW Maccy
mycToro crakaHa. IlomydyeHHbBIN pe3yIbTaT OTMETELTE B TA0IHUIIE.

Temo |Maccamycroro  |Macca craxana Macca Bogbl
Macca CTRAKAH X ¢ BOZOIk B CTaKaHe
(mnyc) (mmm) (m5= mmm - mnyc)

I'pamwm (1)

Kunorpamm (Kr)

O6cyauTe pe3yIbTaThl HCCIAEIOBAHUI:

o MOKHO JIT TP TIOMOIITA BECOB OIIPEAEJIUTH MAacCy MOJIOKA B OyMasKHOM
makere, KyIUIEHHOM B MarasmuHe?

o

v B0 YRR

OnHO U3 CBOMHCTB BelfecTB — . Macca Tesa ompege- [KNto4eBbie cnosa
asgercs npu momonn . B CHU aBusderca . Macca
EanHuua macchbl
Bechl
Kunorpamm
NpeBEpLTEICBOUIHA U

1. 3aBucuT i Macca TeJjia OT BeJIMYNHBI ero o0bema?

2.Maccacaona — 1,32 ToHHbI. BEIpasure ero Maccy B KUJIorpaMMax.

3. Maccy, yKasaHHYIO B Pa3HBIX e IUHUIIAX N3MEePEeHN’ s, BEIPA3UTE B KI':
5m=...; 25r =...; 14,31=....

pa3gen 3. BellecTBO 1 ero CBOMCTBa @



et e e ]
1
|
1

MpoexT
' Mmeer a1 maccy Bo3ayx?
'O6opynoBaHue: TMHEKa NJIU JepeBIHHAA peiiKa AJnHoi He MeHee 50 cM,
| PE3UHOBBIH IIAP, HUTH, IJIACTUKOBBII CTAKAH, CTAKAH BOJBI, CKOTY.

' Xox uccaenoBaHuI:
1. B uHeliKe caeJsiaiiTe TPU OTBEPCTUA: ABA HA KOHIIAaX, a TPEThe — B Ce-
penume.
2. OnuH KOHeI HUTU 3aKPenunuTe B cepeluHe JUHEUKH, a IPYyroil mpu-
KpenuTe K HEIIOABM)KHON TOUKe, HAaIPUMeP, K Kparo cTyJa.
3. Hagys pe3uHOBLIII I11ap, HIOABECHTE €TI0 HA OJMH KOHeIl JUHEeNKH, a Ha
IPYToi — IJIACTUKOBBINA CTAKaH.
4. lob6aBisaiiTe B MJIACTUKOBBIN CTaKaH BOMY [0 HACTYIJIEHUS €ro paB-
HOBecHUs ¢ Imapom (a).
5. [ToGeiiTech MOCTEIIEHHOTO BhIX0OAa Bo3ayxa u3 mapa. C 9Toit 1esbio Ha
IIOBEPXHOCTD IIIapa IMPUKJENTe KYCOK CKOTYA M MPU IIOMOIIU MIJIBI

IPOTKHUTE ITap uepes cKoTu. OTMeThTe B TETPaAy CBOU HAOIIOJeHUA.

e Kakue nameHeH1sI B pABHOBECUU JIMHEHKY HAOTIONAIOTCSA IIPY IIOCTETIeH-
HOM BBIXOle BO3TyXa 13 IlIapa, IPOTKHYTOTO UTJIOH ?

e Kakoii KoHell IMHEIKY OITyCKaeTCcAa BHUS, a KaKO# MOJHUMAETCA BBEPX
Ipu BeIXOZe Bo3ayxa us mapa? [Touemy?

1
1
I
I
|
I
|
1
1
1
I
I
|
I
|
1
1
1
I
I
|
I
I
1
1
1
I
I
I
I
I
I
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|
|
I
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I
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I
1
|
|
I
I
I
I
I
1
|
|
e Kakoe cBOIICTBO BO3IyxXa ObIJIO BLISBJIECHO B 9TOM MCCJIETOBAHI ?
I
]

®



16. NMNOTHOCTb BEWECTBA U EE OMNPEOENEHUVE

Bri yixe 3HaeTe, UTO pasHbIe Tesa (KHUTA, KYCOK JKeJie3a, KUPIUY, JOCKA 1
IP.) ONMHAKOBOTO 00'b€MAa MOI'YT UMETh PA3HYIO MACCy.

e Yro MBI mogpasyMeBaeM, KOTZa TOBOPHM, UTO BEII[ECTBO TSKeJIoe
WJIn jerxkoe?

OrT uero 3aBucHUT Macca teaa?

O6opynoBaHue: KyOMKY 13 IJIACTUJINHA U
neHoracta (co croponamMm 1 cwm), Jm-
HeliKa, 9JIEKTPOHHBIE BeChl (MU PhIYaik-
HbIE BeChI C HaOOPOM I'Pb).

Xoxa uccjaeaoBaHUA:
ITpu moMoIITu 5JIeKTPOHHBIX BECOB CHaUaJIa OIIPeIe/INTe Maccy KyOuKa us
IeHOILJIacTa, a 3aTeM 13 IJIaCTUJINHA. 3aHeCUTe Pe3ybTaThl B TAOJIUILY,
3apaHee HAUEPUEHHYIO B paboueM JIUCTKE:

BemecTso O6bem Macca Macca B o6weme lem’, r/cm’
3

Ilenonact lem

IlnacTunun lem®

W3 ombITa BUAHO, YTO IJACTUJINH TOTO Ke 00beMa, UTO U IEHO-
macr, Taxenee. Macca efnHUIIBI 00beMa Ha3bIBAETCSA MIIOTHOCTHIO
BeIlleCTBa.

IInorHOCTL O60O3HaUaeTcA OyKBOI p(po). IIpuHABBOBHMMaHUE, YTO
Maccam, a 00beM V,IIJIOTHOCTD BBIUUCJIAIOT IOCIERYIONiei popmy-

Je:
p =

<|B

KT
IIlnoTHOCTH BRIpasKaercs B CU: IF
r
Ha mpakTrKe IJIOTHOCTb YacTO BBIPAYKAIOT B 1—.
cM
I[IpuHSAB BO BHUMAaHME [I€PEBOJ eIUHUI] U3MEPEeHIA:
1 xr=1000r, 1’ = 1000 v’ = 1000 000 cn’

MOJKHO eIUHUIY U3MEPEHUS IIJIOTHOCTU BBIPA3UTh Uepes Jpyrue

[p]=175 =1— =0,001"
M

eIVHUIBI:
i 1T . R

WccnenoBaHue 1mokasaJio, 4YTO pa3Hble BellleCTBA OTINUYAIOTCS APYT
oT Apyra maoTHOCThIO (cM.: [Ipunoskenusa. crp. 96, radbauria 3).

pasaen 3. BelecTBo 1 ero cBoncTea @



Iprimeretnelnenyseribixisnanuy
(2)

N3 kaKoro BellecTBa N3TOTOBJICHA JIOMKKA ?
O6opymoBaHme: yaiiHasa JIOKKa (cepebpAHas
WY aJIIOMUHNEBAasI), MeH3ypKa ¢ BOIOH,
SJIEKTPOHHBIE BeChl (MJIN PhIUYaKHBIE BECHI C
HaO00pPOM T'Pb).

2
=
4
=

Xox uccjaenoBaHUA:

1. OnpenenuTe Ipy IOMOIIIU BECOB MacCy
JIOKKH.

2. 3aTeM IIpU IOMOIIH MEH3YPKH OIIPeIeInuTe
00BEM JIOKKHU.

3. Ucnonbaysa (popMysy ILJIOTHOCTH,
BBIYMCJINTE IIJIOTHOCTD JIOJKKU.

.
i
w
o
° 1
1
1
1
T

N
o
o

O6cymuTe pe3yIbTaThl HCCIETOBAHUI:

o BLI'-II/IC.HeHHYIO IIJIOTHOCTB JIOXKKHM CPABHUTE
C Ta6JII/I‘IH]:IMI/I 3HAUEHUAMU IIJOTHOCTEH 1
oIpenenTe — U3 cepedbpa Uau U3
AJIIOMVHUA OHa U3Tr0OTOBJIEHA.

-
o
o

00O T

e B0 YRR

Macca emuHUIBI 00beMa BeIecTBa — 9TO . N ——

Ecium __,V—-__ , TOIJIOTHOCTH BHIUUCIIAETCH T
m
o popmyne: p = 3 . Macca
. O6bem
Kunorpamm Ha Kyoudyeckuit metp — _ B CH. EAVHMLA NNOTHOCTH
MPEEHRETR EBEN SHEHLE
1. Tama mJIIOTHOCTH CJIEAYIOITNX BEIIIECTB:
p =19300 =2 p=0,93—"2 =272
M cM om®

A)YTo Takoe ILJIOTHOCTH BellecTBa ?
B) Kakwue sTo BemiecTsa?
C) Uro 03HAaUAET IIJIOTHOCTH BertiecTBa?

2. 3agaua. Kycox merasna maccoit 270 T umeer o6bem 100 cm’. Kakosa
ILJIOTHOCTD 9T0oro MeTasina? Kakoii ator merasn? Kakos o6wem 500 rpam-
MOB 3TOTO MeTaJjia?

o




HE06X0nHMBICIHABBIKY)

IIpeoOpaszoBanue eTMHUIL N3MEPEHMT
Wuorga BoO3HUKAET HeOOXOAMMOCTE IIPe00PA30BAHMSA OTHUX €OUHUL] M3Me-

perus B gpyrue. Ilo3HAKOMUMCS C TOIIIATOBBIM IIPE00OPa30oBaHIEM €IUHUI]
usmMeperua. Hanpumep, npeo6pasyeM miotHocTb Meau 8900 kr/m°B r/cM’.

1-it mar. ITpeoOpasoBanue Kr = r: 8900K—§ = 8900 100301‘
M M
1000 1000r
-it 52 epr®s 8900 1+ = 8900 —————
2-i1 mar. IIpeobpasoBaHue M” = ¢M : 3 000000 ond?

3-it mar. CueraeM COKpAaIleHMsI:
8900-1060r  8900r g9 "

1000000cm®  1000cM® em®

IIpu pemenuu 3agau Mo (pU3HUKe COONIOTAETCS ONMpPeIeTeHHAS MOIIa-
roBas NOCIeI0BATEIbHOCTb.

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

IJIOTHOCTH BelrjecTBa. Kaxoe aTo BeiriecTBo?
1-it mar. 3anuch JaHHBIX B OYKBEHHOM 0003HAUECHUMN.

Texcr 3amaun 3amnuch ycJIoBUA B OyKBEHHOM 0003HAYEHUU
Kycox merasnna maccoit 810 r. m=810 r
3
06wem 300 cv’. V=300 cm
OHpe,Z[eJII/ITI) IIJIOTHOCTH BeIlleCTBAa. p:?
Kaxoe sT0 BerecTBO?

2-# mar. 3amnuch (QOPMYJIbI: p= m
A%
3-if mar. Beraucyerma: o — 0107 _ 57 T
P 3 B 3
300 cm cM

4-1i mar. CpaBHeHIe 3HAUCHUS C TAOJMYHBIMY 3HAUCHUSIMHU ILJIOTHOCTEH.
5-ii mar. Omeem: IIOTHOCTS BelrjecTBa 2,7 r/cM’. BeliecTBo — aTioMuHMIE.

Urak, pelienue 3ajauu 3alINCbIBAETCS CIEAYIOITNM 00Pa3oM:

Hano Dopwmyna Brruncienue
m=810r
V=300 cu’ p-m SR
p=? \4 300cm cM
Kaxoe BeirjecTso?

3 o
Omeem: ILIOTHOCTD BelriecTBa 2,7 r/cm’. BelrjecTBo — aIlOMUHUIA.

pasaen 3. BelecTBo 1 ero cBoncTea @



17. TEMIMNEPATYPA N EE USBMEPEHNE

Apud npocryauiica. ToTbKO UYTO TPUMIEAITHANA 10-
MOI1 OTell, IIOJIOXKUB PYKY Ha JIo0 Apuda, ompeze-
JINJI, YTO Y HEro BBICOKadA TemIieparypa. OqHaKo
matb Apuda, TakKe IMOJOXKUB PYKY eMy Ha Jio0,
coo01mIa, 4To TeMIIepaTypa He TaKas yoK BbICOKasd. g

¢ [Touemy OTITy TTOKa3aJI0Ch, UTO TeMIleparypa y Apuda Bbicokasn?
e Kak MOXHO BBISICHUTD, KTO IIpaB?

(1)
Yro ropasmo Temiaee?
Oo6opymoBaHme: JabopaTopHasa IIOCyaa OgUHA-
KOBOTO o0beMa (3 IIT.), 9JIeKTPUUECKUHA Yai-
HUK, BOJA.
Xonm ucecjaexoBaHuAg:
1. HaneiiTe B mepBbIi COCY XOJIOLHYIO, BO BTO-

PO — TEILIYIO, & B TPETHUI — FOPAUYIO BOLY.

2. OgHy PYKY OIIYCTUTE B COCY C XOJIOTHOI BOLOIL, a APYTYIO B COCY/ C TOPSI-
Yeii BOIOM 1 cocunTaiite mo 60 (a).

3. BeITaius 00e pyKH U3 COCYI0B, OIIYCTUTE X B TeILTyIo Boxy (b).

O6cyauTe pe3yabTaThl HCCIETOBAHM:

e Ha KaKyI0 U3 PYK BOZia OKasKeT OoJIbIIIee TEILJIOBOE BO3eiicTBIE, KOTaa
00e PYKU OIIYCTSAT B COCY/ C TEILJIOM BOLOM?

o MoK HO JI1 pYKOM TOUHO OIIPeAeUTh TeMIepaTypy Tesa?

Tevmeparypa — (usuuecKas BeJMYNHA, OIPENeISoNias CTeleHb
HaTPETOCTH TeJa.

IIJ1sT TOUHOTO U3MEPEHUA TEMIIEPATYPhI UCIIOIb3YIOTCA TEPMOMETPHI.
ITpunyun deilcmeus HauboLee Lacmo UCNONbIYEMbLX MEPMOMEMPOs8 OC-
HOBGH HA CB0lIcMmEe menJio6ozo paculuperus ixudxkocmeil. B kavecmae
HCUOKOCTU 8 MEPMOMEMPAX UCTLONLIYEMC S PIYmMb UJU NOOKPAULEHHbLIL
cnupm.
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CoBpeMeHHBIN KUIKOCTHBINI TEePMOMETP
MIpeACTaBIAET COOOM ITPO3PAUYHBLIN CTEKJISTH-
HBIA pe3epByap ¢ MPUMAAHHONA K HEMY Y3KOU
CTEeKJISHHON TpyOKoii. PesepByap HamomHs-
erca pryTbio (uiu couptom) (c). IIpu mome-
IeHUY TepMOMeTpa B TEILIYIO CPeny PTYTh,
HarpeBasiChb, HAUMHAET PACIIUPATHLCA U U3 pe-
3epByapa IOAHUMAETCS BBEPX BHYTPU TPYOKU.
IIpu momelrieHUM TepMOMETpPa B XOJOTHYIO
Cpeny sKUIKOCTh COKMMAETCs, ¥ YPOBEHb KU -
KOCTH B TPYyOKe IIOHMKaeTCs.

JKugKocTHBIE TEDMOMETPHBI IPASYUPYIOTCA
Ha OCHOBe JBYX TeMIepaTryp: TeMIepaTyphl
masHus 1v0a 1 TeMIIePaTyPbl KUNEHUS 600bL.
Temmeparypa TasHudA Jbaa Oblaa B3ATa 3a 0°
(HOb TpamycoB), a TeMIeparypa KHUIeHUS
Boxbl 3a 100° (cto rpazaycoB). IlepBoHauaibHO
Ha IITIKaJie TeMIepaTypbl TEpPMOMETPa OTMeYa-
IOT 9TH JIBE TeMIIEPATypPhl. 3aTeM PACCTOSIHUE
MeXXIY sTUMHu oTMeTKamu geadat Ha 100 pas-
HBIX uacTeill. Kamgoe meinenue osmauaer 1°
(omuH rpanyc). Takoit TepMomeTp OBLI TIPE-
Jao:keH B 1742 rogy mBeackuM yueHbIM I1eirn-
cueM. B decTh 3TOTO yUeHOTO TaKasd TeMIIe-
parTypHad ITKaJia HasdbiBaeTcA mKagaon Ilean-
cus.

Temneparypa obo3HauaeTcsa OyKBoii t, a 3a
enquHUIly wusMepenusa upuuar °C (rpaxgyc
IMenbcus). Ha mmrkaJjie repMoMeTpoOB YKa3bIBa-
eTcsA dTa eguHUIla u3dMepeHus. l[Ipu umsme-
pPeHUU TeMIepaTypbl OOBIYHO HCIIOJIb3yeTCS

Edunuua
u3meperHus

| _CmexasnHas
mpyoka

Yposenv
cmoaba
aeudrocmu

PR I[l'mma,ﬁ

“BaanoHuur”
| ¢ acudrocmuio

¢ ) FKomuarusbrii
TePMOMETP

Amnpepc Ileabcuii
(1701-1744)

mikaaa Ilenbcusi. IIpu mcmob30BaHUY TEPMOMETPOB pes3epByap ¢
JKUIKOCTBIO IIOMEIIAioT B CPeay, TeMIIepaTypy KOTOpoil Hamo U3Me-
puTh. A 3aTeM, BBIXKIAB HEKOTOPOE BpeMsI, OTMEUAIOT KOHEUHOE 3Ha-

YyeHMe TeMIIepaTyphl.

SLEETR O R CaMblii IPOCTOl TepMOMeTD ObLI 1300pe-
TeH B XVI Beke uranbsHcKuM yueHbIM lanmiaeem. OH
MEHbITIe UeM Ha IT0OJI0OBUHY 3a0JIHUJI BOLOH Y3KYIO CTEK-
JIAHHYIO TPYOKY C IIOJIBIM CTEKJISHHBIM ImapukoM (1) Ha
KoHite. IlepeBepHyB TPYOKY, OTKPBITBIM KOHIIOM OIY-
CTHJI ee B COCYJ C BOZIOI, IPEAIION0MKUM, B YaHUK. [Tpu
HarpeBaHUM YalHMKA BOIa B TPYOKe cTajia Topsuei 1 ee
ypoBeHb usmenuicA (2). Ilo nusMmeHeHUIO YPOBHS BOALI B
TPYOKe MOXKHO OBIIO OIPENeNTb, XOJOOHAS OHA WJIN

ropsadas (3).

1

pasaen 3. BellecTBo 1 ero cBoncTea @



N pumMeternrelnonyS e IS HaH WA
(2) ~

N3mepeHne TeMneparypbl BOAbI U BO3IyXa a Topauas
OGopyEmBaHne. TPH COCYAA — C XOJOAHOH, Xo01001a% Tenias sooa
TeILJION U ropsiueii Bomoii, TepmomeTp (a).

Xoa ucecjieqoBaHuA:
1. OmpenenuTe 1eHy AeJeHUSI U IIPeaes Us- |
MepeHUs IIIKAJIbl TepMOMeTpa.
2. I3smepbTe TeMIepaTypy B KJIaCCHOM KOM-
HaTe.
3. amepbTe TeMIIepaTypy BOAbI B COCyAaX
¥ pe3yJabTaThl 3aHECUTE B TAOIUILY.

ITena ITpenen Temneparypa|Temneparypa [Temneparypa | Temeparypa
IeJIeHU s U3MEPeHudA |g gomHAaTE, t, [ropauein TEeILJION XOJIOIHOM
TEPMOMETPA |BEPXHUM HUKHUN BOJBI, t, BOJBI, t, BOJBI, t,

O6cynuTe pe3yabTaThl HCCIETOBAHU:
e Ha KaKoM (pu3myecKOM SIBJIEHUU OCHOBAH ITPUHITUII JeCTBUA UCIIOJIb3YEMOTO

L TepMomeTpa? )
UroJeGiky3tiant) NPOBEPLTEICBONIBHALINS

A n3MepeHus __ BeIle- | | I gaxwx OCHOB-

CTBa MCIIOJb3yeTcsA mMpuoop, R SEETE G0

HagbpiBaeMbli . IIpuHINun

CTOUT TePMO-
MeTp, HauboJiee
YACTO UCIIOJIb-
3yeMblii B ObITY?

2. Kakum metomom
OBLTT IPOTPALYH-
POBaH TEpPMO-
metp?

3. Ompenenure
IOoKaszaHuda ga-
CaIHBIX TEPMO-
METPOB, IPeJ-
CTaBJIE€HHBIX Ha
pucyHkKe (a).

IelicTBUSA TepMOMeTpa, Hau-
0oJiee YacTo MCII0JIb3yeMOTro
B OBITY, OCHOBBIBAETCS Ha
ABJIEHUU __ KUIKOCTHU.
ITpuHAB 3a OCHOBY TeMIIepa-
TYypPy KUIEHUA BOABL U TEM-
meparypy TasHUS JbJAa,
Oblola __ IITKajia TEpMOMET-
pa. Illkana TepmomeTpa,
OoNyyeHHAas TAKUM METO-
IIOM, Ha3bIBaeTCsI .

S
e

EELE
TR

Kniovyesblie cnosa

Temnepartypa
TepmomeTp

TennoBoe paclumpeHue
Llkana LUenbcusa
MporpagyvpoBaHue
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. Macca xycka merasia 1kr 930 r, a o6bem 100 cm’. KakoBa mIoTHOCTD

Tesa? VI3 KaKoro MeTaJLjia 9To TeJao?

. Beruncaure maccy Bo3ayxa B KOMHAaTe padmMepoM 3%X4x6 M (ILJIOTHOCTH

Bosayxa p=1,29 kr/m’).

. Beruucoure Maccy Menu o0eMoM 3 ¢M'.
. Pacmosiosxure Mmacey Tes B IOpAIKe BO3PACTAHUA:

m,=0,2xr, m,=0,002T, m,=400r, m,=4562 mr, m,=359r.

.Ha HpaBOﬁ YalllKe BeCOB, HaXOAAIIINXCA B paBHOBECH U, IIOMEIIIE€HEI CJIe-

nytomiue Tupu: ABe mo 50 r, Tpu mo 10 1, ueThbipe mo 2 r. KaxkoBa macca
TeJia Ha JIeBOM yaIke ?

. ITnoruoCcTh crexssauoro gucra 2500 RI‘/M3, a pasmeps! 2x3%0,005 M.

BrruucanTe maccy crekJia.

pasaen 3. BelecTBo 1 ero cBoncTea @



OBOBLIAOLWUE 3AO0AHUA

1. HauepTure mpenio:KeHHYIO TaOJUIly B padoueM JINCTKe. SalIOJIHUTE ee

IyCThIe AUEHKN IO 00pasIly.

Teno HeticTBUe Ho ITocie
IeCcTBUA | JelCcTBUSA

Boga B minactukoBoit | CTaBAT B MOPOSWJIBHYIO - Ts
nocyne KaMepy XOJOAMIbHUKA UAKOCTD eproe
CTEKJISHHBII CTAKAH |eeeeeeeecercncaes | ievevsnenese | aonenesnsnenns
T'Bosgp | ceveeeeneenee. | TBepmoe
dDyaxkoH IIpo6Ky draxoHa
c IyXamu OTKPBIBAIOT B KOMHATE | sevevenenenes | eovesnneennens
Men Teepmoe
MoposkeHoe ITomemiaioT B TEILIYIO

KOMHATY | seevenesasnes | oeessnneecenns
HagyTbiit BO3AYITHBIH Tas
map

2. 3anuIinnTe B pabounii JNCTOK IIPEAJI0KEeHN S, 3aII0JIHIB IIPOIYCKI COOT-
BeTCTBYIOIIIUMHU KJIOUEeBLIMU cjioBaMu. He 3a0ybTe Y HEKOTOPBIX KJIIO-
YEeBbIX CJIOB IIPABMUJIBHO HAIIXCAaTh OKOHYAaHUE.

a. Mexay ... , U3 KOTOPBLIX COCTOUT TEJIO,
IIPOUCXOIHUT ... .

b. Me:xay MoJieKyJaaMu TeJa UMeIoTC ..., OHU
IBUKYTCS, IO9TOMY BOSHUKAET ... .

c. Boma — egquHCTBEHHOE BEIleCTBO B IPUPOJIE,

map — ... 1 BOAA — ... .
d. BemtecTBa, u3 KoTopbix cocToAaT ConHIlE U
3BEe3/bl, ABJISIOTC ... .

IPU HATPEBAHUUW U HA ... [PU OXJIAKIEHUU
BeIllecTBa.

CYIIIECTBYIOIIlEE B TPEX COCTOTHUAX: JIEMT —...

e. [IpunIun paboTel TepMOMEeTPa OCHOBAH HA ...

KnioueBble cnoBa

MycToTa
Anddyzua
Monekyna
Bsaumopencteue
Xunogkoctb
TeBeppoe

Mas

PacwupeHue
Cxartune
Mnasma

KT
3. MaccaBemecrBam =150, amrorHocTs P =750 —-.
M

Kaxoit 00beM 3aHmMMaeT BelrecTso?

KT
4. Macca sxemuy>xusbI 25 T, a 00beM 10 cv’. Kakopa IUIOTHOCTD $KeMYyTa B —5?
M

5%, Jlnsa mpuroToBJeHusA cyiaBa B3aau 15 r 3omora u 10 r megu. Pacmia-
BB, X CMeEIIaJaN. RaKOBa IIJIOTHOCTH CI1IJiaBa, €CJIN ero O6’beM paBeH

cyMMe 00'beMOB 30JI10Ta 11 cepedbpa?

* Bagaun, OTMeUYEeHHbIE 9TUM CHMBOJIOM, UMEIOT GOJIee CIOKHYIO XapaK-

TEPUCTUKY.

D



[ CTp.71_96 ]
B3AVMOOEMCTBUE W OBVPKEHVE

18. Bsaanmogencrtame: Bo3genCcTBne NpuKOCHOBEHMEM

19. paBuTaumoHHoe B3ammogencrTeme — ConHeyHas cuctema
20. dnekTpnyeckoe B3anmogencTamne

21. MarHMTHOe B3anmogencTame

22. MexaHun4yeckoe aBmxeHune

23. NepeHoc BellecTBa 1 TENNOBOE ABUXEHNE

24. [1BMXKeHune aneKkTpuyecKknx 3apanoB: reKTpUYecknin ToK
25. QHeprus

e Ob6obuatowme 3agaHms
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B3AMMOJENCTBWE

18. BRAVIMOOEV/CTBVIE: BOSOEVCTBVE MPYKOCHOBEHVEM

Ha npegpigymunx ypokax (Gusuku
BBl Y3HAJHU, UTO MEXKAY TeJaMU Cy-
mecTByeT B3auMojeiicteue. [lepers-
ruBas KaHat (a) Ha npasgHuke Hos-
pys, 3abpaceiBas mauu (b) Ha ypoKax
GUBKYyIBTYPHI, BLI COPEBHYETEChH
IPYT C IPYTOoM. TU COCTABAHUSA IPO-
UCXOIAT B pe3yjbTaTe B3amMOIei- @
CTBUS MEKAY PA3HBIMU TEJIAMMU.

¢ Yro Tarkoe B3aumogeiictBue? Kax oHO mmpoucxomuT?
e Kaxkue BubI B3aMOeCTBUS BBl 3HaeTe?

~N

B3aumoneiicTBue ABYX TeJeKeK Tenexcka Humxa

Oo6opymoBaHme: IBe OTMHAKOBEIE Te-

JexKu (K OJHOW M3 HUX IIPUKpe-

IJIeHa yIpyras IJIACTUHKA), HUTh, o l o o

HeOOJBINION KYCOYEK IJIaCTUJINHA, Ommema

HOKHUIIHI.

Xong ucciaemoBanusd: 1. [lepeBsa:kuTe HUTKON IIJIACTUHKY, COTHYB €€ II0-

nosaMm. IIpu:KMuUTEe TeJEKKHU, KaK IIOKA3aHO Ha PUCYHKE, U OTMEThTe

MJIACTUJINHOM CepPeIUHY PACCTOSIHUA MeK Iy HuMHU. 2. [lepepeskbTe HUTH

"HokHUINaMu. IIpoHabaionaiiTe mpoucxoaAIee.

O6cynuTe pe3yabTaThl HCCIETOBAHM:

e [Touemy TeneKKU yOAJIAOTCA APYT OT ApyTa IPU paspe3aHuu HUTU?

e Ha ogmHaKOBOE Ji PACCTOSAHNE YAAJAIOTCS TEJIEKKU OT IIJIACTUIUHO-
Boii ormeTKu? Ilouemy?

Bce Tesia mCOBITHIBAIOT AEMCTBUE APYTUX, OKPYKAIOIIUX UX TeJ, U
caMu OHU JIEeHCTBYIOT HA HuX. Hammpumep, B pe3yibTare CKOJIbKEHIS C
BBICOTHI IO, AefiCTBUEM IIPUTAKEHNA 3eMJIN CAHKU YCKOPAIOTCA, OfI-
HaKO IIPY TPEHUU O IIOBEPXHOCTh CHETa UX CKOPOCTb YMEHBIITAeTCA.

IIpu ynape mo mauy oH B pe3yJbTaTe B3anMOAENUCTBUA C HOTOU YCKO-
pdaetca. OgHAKO TpeHMe MAYa 0 BO3AYX U 3eMJII0 eT0 OCTaHaBJIUBAeET.
WUrak, DOTAHYB MM TOJTKHYB TeJla MOYKHO IPUBECTU UX B IBUKEHUE.
BrbI camu nBUTaeTeCh, OTTAIKUBAACH OT PA3HBIX TEJI.

3HauUT, BOSHUKAIOIIE MEKIY TelaMu (hU3udecKre ABJIeHUS IIPO-
UCXONAT B peayJbTaTe B3auMoaelcTBUuA. BaanMogeiicTBue MeXIy Te-
JIaMU MOMKEeT ITPOUBOUTHU ITPU COIIPUKOCHOBEHUH 1 0e3 COITPUKOCHOBE-
HUA.
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qQprMmetenine B0

Wcenenogantes? )
Yro Bpamaer map?
Oo6opymoBaHMe: Pe3UHOBHI ITTap, COTHYTHIN 9

Xonm ucciaeToBaHNuA:

TODPJIBIIIIKO, OKasaJicsi COOKy, IapaJi-
JIEJIHO K IIOBEPXHOCTY BOJBI.

3. OTpe:xkbTe HOXKHUIIAMU 3aTIyIIIeHHBIH
KOHEII[ CTeP K H 1 IIPOHAabI0gaiTe Ipo-
WCXOMSIIero siBJIeHU .

Oo6cymuTe pe3yabTaThl HCCIETOBAHUI:

e Uro HabgOmaeTCs, KOTaa OTpe3an

3aryIyIIeHHbII KOHeIl CTeP:KHI?

e 3a cueT KaKoro B3auMOJeiCTBUS IIap

HAUYHeT BpaIaTbCcs?

KM), HUTKA, KyCOK ILJIaCTUJINHA, *KeJe3HbI TA3UK, BOJIa, HOXKHUIIA.

1. HagyiiTe pe3sHOBBIN IIap 1, IPEKIE, UeM KPEITKO IIePEeBI3aTh TOPJIBIIII-
KO HUTKOM, BIIEeHbTE B TOPJIBIIITKO COTHYTBIN CTePKeHb. UTOOBI BO3IYX HE
BBIXOJINJI, HAPYKHBIN KOHEIT CTePKHS 3aTVIYIITUTE ILJIACTUINHOM.

2. Tasuk (AuaMeTpoM MeHbIIIe HAaAyTOTO I1apa) HamoJaHuTe Bogoi. Ilo-

JIOKWTEe Ha BOAY IIap TaK, YTOOBI 3arHYTHIN CTep:KeHb, BAETHIA B

0° mycToii cTeps;KeHb (Pyd-

v B0 YRR

Mesxny Temamu cymectByeT . OHO BOSHUKAET  KnioueBbie cnosa
npu __ u 06e3 COIPUKOCHOBEHUSA TeJ IPYyr C ConpuKkocHoBeHMe
aIpyrom. B pesyabTare B3anMMOJENCTBUS MEKIY B3aumopencTeme

TeJaMU IPOUCXOAUT .

dusunyeckoe ssBneHue

posepbIE, BHAOLHWS

1. Kak BbI IOHMAaeTe CJIOBO “B3aMOJe-
crBue”?

2. ITouemy TPymHO Pa30dUTH OpPexX Ha IIOBEPX-
HOCTY MATKOM IIOYBHI, a JIETKO HA ITOBEPX-
HOCTH TBepPIOoii?

3. Kakue Tejia B3auMOIeHICTBYIOT IIPY HAHE-
ceHuu OOKCepoM yrapa Mo Pe3ruHOBOI
“I‘py]_ﬂe”?

4. Kaxk MOKHO OTIIpeIeJIUTh BOSHUKHOBEHUE
B3aMMO/IeICTBUS B PE3yJIbTaTe KaCcaHUs?

MpoekT

Kaxkoe BzaumogeiicTBue
HaOJIIogaeTcs B CKasKe
“Penka”? IToarorosnTe
scce o TeMe.

pasgen 4.

B3aumopgencteue u aBmxeHne @



19. FPABUTALIMOHHOE B3AMMOOEWNCTBUE —
CONHEYHAA CUCTEMA

Apud mpounTasi B raseTe Takyo MHGOOPMAIIIIO:

“Heuxcyuuecs no ceoum opoumam 8oxpyz Connya
naanemol 3emasn, IOnumep, Camypu, Meprypuil,
Benepa, Ypan, Mapc, Henmyn, a maxace acmepo-
udvt u Komemul oopasyrom CoaHewHYIo cucmemy.
Bo Bcenennoii maxux cucmem 6eciucieHHoe MHO-
JHcecmeo”.

On 3agymaJics:

e Kak miaHeTsI 0e3 BCAKOU CBA3BIBAIOIIE UX eI MOT'YT BPaIllaThbCsa
BOKpyT Cosuia?

o Kakoe B3auMozeiicTBuEe 0e3 COTPUKOCHOBEHUA YIEPKUBAET ILIIaHETHI
oroJjio Costaiia?

¢ Kak CoJtHIle fep:KUTCSA B IPOCTPAHCTBE 0e3 KaKOoM-JI100 OIIOPhI?

e MoskeTe Ji1 BBl OTBETUTH Ha 3TU Bonpockl Apuda?

HN3yuaem CoTHEUHYIO CCTEMY

O6opymoBaHMe: TJIACTUKOBBIN CTAKaH, KaIpPOHO-
Basfg HUTh, MYCTOM KOPIYC OT PYUYKU, HOMKHUIIHI,
CKOTUY, IIJIACTMACCOBBIE IIIAPUKH.

Xog uccaemoanua: 1. Ilo xpasam miracTMaccoBOTO
cTakaHa chejaiiTe nBa OoTBepcTus. IIpuBs:KkuTe K
9TUM OTBepCTHUAM KOHIBbI Hutu. CrenaiitTe yseia
mocepearHe HUTH BTOPOH HUTHIO AanHoit 40—50 cMm,
KaK IIOKa3aHo Ha pucyHke. 2. ITpomycTuB BTOPYIO
HUTH Uepes IIyCTOM KOPIIYC OT PYUKHU, IPUKPEIIUTe
Ha ee KOHIIE KOJIBITO 13 cKoTYa. 3. HamomHuB cTakan
IJIACTMAaCCOBBIMU IITapUKaMM’, IIOCTaBbTe ero Ha
TIOBEPXHOCTH cTOJIa. 4. Bo3bMuUTE IIyCcTOI KOPIIYC OT
PYYKHU 1 HAYHUTE OBICTPO BpAaIliaTh KOJbI0. Uepes
HEKOTOpPOe BpeMs ITPOMCXOAUT CTPAHHOEe ABJIEHUE,
CBSA3aHHOE CO CTAKAHOM.

O6cymuTe pe3yIbTaThl HCCIETOBAHU:

e [Touemy mpu OBICTPOM BpAaIlleHUM KOJbIlA CTAKaH, CJIeTKa OTAEeJUB-
IIKCh OT CTOJIa, MogHMMAaeTcs BBepx? Ilouemy cTakaH He MOMKeT IIOJ-
HATHCA HAJ, CTOJIOM Ha eIrle 00JbIllee paccToaHue?

e YT0 11pom30iieT, ecyiu HUTL 00opBeTca?

e Kakme cxokue 4epThl UMEIOTCSI MeKAY 9TUM ABIeHueM u CoJTHeUHOU
cucTeMOii?

&)
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B nipupoze u OvITy (husuuecKue ABJIEHUA IIPOUCXOAAT B PE3YIIb-
TaTe pasJIuYHbIX BUIOB B3aUMOAENCTBUS — 2PDABUMAUUOHHO20, IJLeK-
mpuueckozo, MazZHUMHO20 (3LeKmpomMazHUmHOoz0 ), 10epHozo.

Boxkpyr TeJ cylecTByeT rpaBUTAaI{UOHHOE TOJIe. Tejia uepes rpa-
BUTAIIMOHHBIE IIOJII JEMCTBYIOT APYr Ha Apyra. 3eMHOH IIap
MPUTATHBAaET Bce TeJia (JIio1eil, JoMa, BOAY B MOPAX 1 OKeaHax, JIyHy
u 1p.). OgHAKO He TOJNBKO 3eMJIA IIPUTATUBAET TEJa B CBOEM IIOJI€
TATOTEHUSA, HO U BCe TeJia IPUTATUBAIOTCS APYT K Apyry. BaaumHoe
MPUTSKEeHNe, BOSHUKAIOIIee MeXKIy TeJlaMU, Ha3bIBAETCA TPABUTA-
IIMOHHBIM B3aUMOJI€ICTBHEM.

Kaxk Comuile mpuTAruBaeT 3eMJIi0 1 Ipyrue ILIaHeThl, TaK U OHU
npurarusaioT Conuie. OgHAKO TOCKOJBKY Macca CoJiHIITa BO MHOTO
pas 0oJIbIITe Macchl BCEX ILJIAHET, OHU ABUIKYTCA B €e TPaBUTAIIMOH-
HOM 1ojie. J[Burasich ¢ OOJBIIION cKopocThbio (cm.: Ilpmnoskenns,
crp. 95, Tabiuiia 4), maaHeThl cTapamTcsa yraautbesa or CosHIa.
OmHaAKO TpaBUTAIIMOHHOE B3aWMMOJENCTBUE 3acTaBJsdeT WX Bpa-
maTbesa BOKpyr CoJrHIla 1o pa3HbIM opbutam, oopasysa ComHeuHyIo
cuctemy (a). CosiHeuHad JKe cucTeMa caMa ABUXKeTCA B errfe GoJiee
TUTAHTCKOM I'DaBUTAIIMOHHOM IT0JIe IPYTUX 3BE3/I.

@ CostHeuHasA cucTeMa
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ITepeuncinTe mIIaHETHI B 3aBUCUMOCTU OT UX paccTodaHusa no CoaHIa.
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e B E0ENN

Bokpyr Ten cymectByer . Biaro- Knioueswbie cnosa
Aaps eMy MeXAy TelaMH BO3SHUKAaeT [paBuTauMmoHHOe B3aMMOAENCcTBUE
___.Onowumeer xapakTep . CornHe4yHas cuctema

___ BO3HUKJIa B pe3yibTarTe B3auMoO- [paBuTaLMOHHOE none
IeVicTBUA S3eMJU U APYTUX IUIaHET ¢ [putskeHue

CoJutHIIEM.
(EEEERETE CEEL SHEHME 3. Ilepepucyiite cxemy (2) B

paboumnii IUCTOK U
BIIUIIIATE HA3BAHUSA
IJIAHET B COOTBETCTBUU
¢ UX pasMepamu.

1. I[Touemy KuBBIE U
HEYKUBBIE CYIII-
HOCTH, OTOPBAB-
IINCH OT IIOBEPX-
HOCTHU 3eMHOTO
mapa, He yJie-
TalOT B OECKOHe-
YHOE IIPOCTPAH-

crao? . s
¥
2. CIyTHHUK BpalllaeTca BOKPYT SeMJIN. 6 [ J4
C xaxuM TestoM COTHEUHOH CHCTeMBI \:/
OHO GOJIBIIIe BCETO B3ANMOLEHCTBYeT? 5
ITouemy?
MpoekTt

Bupeau nmu Bel MynbThuabm Quantum Ray
(“KBanToBbiii 1yu”)? Cobepure BMeECTe C T€POAMU
9TOr0 MYJAbT(UIbMA TOAPOOHYIO0 MH(POPMAIIHIIO O
“gaxBaueHHbIX” TIaHeTax COJTHEUHON CHUCTEMBI.
Hcnonp3ys namubie 0 XapaKTePUCTUKAX IIJIAHET U3
punapma u Tabaunsl 4 (cv.: Ipunosx.ctp. 95), vann-
muTe scce mon HaspanueM “Hygeca ComHeuHo
cucTeMbl”.

Cnosapb

I'paBuTanumonHOE B3aNMO/IeiiCTBUE — XapaKTEePHO IJIA BCEX TeJ BO
BcenenHoii, umerorux maccy. bBiiarogapsa rpaBUTAIMOHHOMY IIOJIIO OHU
MPUTATUBAIOTCS APYT K APYTY.

Ilmanera — HebecHoOe TeJsI0, Bpalaoleecsa BOKpyr CoJHITa UIn IPYyToi
3BE3/IbI.

EcTecTBeHHBIN CIyTHUK — HeOeCHOEe TeJIo, Bpalllaiomieecs BOKPYT
IJIaHEeTHI.

Acrepoun — Majad nmiaaHeTa, Bpaniamirnasacsa Bokpyr CouHia.



20. ANEKTPUYECKOE B3AMMOOENCTBUE

Yuenuku 6-ro Kjacca IIpoBOAMIIN B IITKOJIE “Beuep du- @
suxkn”. CeBUHI)X Hamyjla pe3uHOBLIe Hiapuku. Ilo-
TepeB KaKIbIl 13 HUX IIEePCTAHON TKAHBIO W MIPU-
JIOJKUB K CTeHe, oHa 6e3 KJies IIpuJjemnnia nx K Heii. Ha-
OJIomaBIIEe 9TO YUEHUKM MJAIIINX KJIACCOB OUEHb
YAUBUIUCH (2).

e Uro ymep:kuBaeT IMapuKu Ha cTeHe?

Kak Tesa Bo3meiicTBYIOT APYT Ha apyra? @
O6opymoBaHmMe: pPe3WHOBHIE IIAPHI (4 IIIT. ),
IIeJIKOBAas HUTD, III€PCTAHAA TKAHb.

Xox ucciaenmosanus: 1. HagyiiTe n18a pe3sMHOBBIX
mapa 0 ONMHAKOBBIX PA3MEPOB U IIEPEBAIKUTE UX
HuThIO AauHoi 40—50 cM. 2. IToTpuTe mapsl ep-
CTAHOU TKaHbIO. 3. BaaB oba mapuka 3a HUTH,
3acTaBbTe WX MOBUCHYTHL (a). ObOcymute HaOJIIO-
nmaemoe ssByeHue. 4. E1ie 1Ba BO3AYIITHBIX ITTapa Ha-
IyHTe M0 OMMHAKOBBIX PA3MEPOB U IIEPEBAIKUTE
HuTHIO. 5. [loTepeB ux Apyr 06 Apyra, BOSLMUTE 3a
HUTH 1 IPpUOIn3bTe ApyT K Apyry (b).

O6cynuTe pe3yabTaThl MCCJIETOBAHMS:

¢ B KakoM COCTOAHUY ITIaPHI OTTAJIKUBAIOTCA, a
B KaKOM IIPUTATUBAIOTCA APYT K APYTy?

e Kax MmoryT meiicTBoBaTh APYT Ha Apyra IIaph,
He COIIpUKAacasach?

J

IIpu Tpenuu Tenm ApPyr o0 Apyra Ha WX MOBEPXHOCTH BO3HUKAIOT
JJIEKTPUYECKHNEe 3apAdbl, KOTOPhIE ABJIAIOTCA OTHUM U3 BasKHEUIITUX
CBOWICTB BeIllecTBa. B 9TOM ciiyuae TOBOPAT, UTO TeJIa IJIEKTPUIYIOTCH.
IJIEeKTPUUYECKE 3apsAbl CO3IAal0T BOKPYT cels dJIEKTPHYECKoe IIoJIe.
AJIeKTpUYecKoe II0JIe, SIBJIAACH ONHUM N3 BHUAOB (DU3MUYECKUX IIOJei,
OKa3bIBaeT NEMCTBIE Ha PACCTOSIHNM, 0e3 COIPHUKOCHOBEHHUSA APYT C
JIPYTOM HAasJIeKTPHU30BAHHBIX YACTE TeJl.

Cy1iiecTByeT aBa BHUIA SJIEKTPUUYECKUX 3aPAIOB: ITOJIOKUTEIbHBIN
DJIEKTPUYECKUN 3apAn (+) U OTPUIATEJbHBIA SJIEKTPUUYECKUN
3apsazn (—). [IBa omHOMMEHHBIX 3JIEKTPUUECKUX 3apsia IPYT OT APyTa OT-
TAJIKUBAIOTCS, a JBA PABHOMMEHHBIX 3apsia IPYyT K APYTy IPUTATHBA-
IOTCA.

B uccnemoBaHuu BBI HAOMIOMAM HAJIUYWE W JEeHCTBUE SJIEKTPU-
YecKoro 1moJid. [Ipu mpoTupanuu AByX OUHAKOBBIX IIIAPOB IIIEPCTAHOMN
TKAHbBIO 3JIEKTPOHEI ITIEPEXOIAT C TPYIIeiica YacTy TKaHU Ha TPYIIYIOCS
YacTh miapa. B pesysibrare mOTepHU 3JIEKTPOHOB TKAHB 9JIEKTPU3YETCA
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MIOJIOKUTEIbHBIMU 3apsiaMu, a I1ap, IproopeTast JIUIII- @
HIe 9JIeKTPOHBI, 3JIEKTPU3YETCA OTPUIATEIbHBIMU 3a- @
panamu (a). Tak Kak o0a I1apa HasJIeKTPU30OBAHBI 3apsd-
JTOM OJTHOI'O 3HAKA, TO OHU OTTAJIKUBAIOTCA IPYT OT APY-
ra (b). IIpu TpeHum Ke 11apoB APYyT 00 APyTra OAWH U3 @
HUX JJIEKTPU3YETCS IOJIOXKUTEIbHBIM, a APYTOil OTPU-
IaTeJIbHBIM 3apsaoM. BesencTBre HasIeKTPU30BAHHOC-
TH IIIAPOB PA3HOMMEHHBIMU 3aPANAMU OHU IIPUTATHUBA-
I0TCA APYT K APYTY (C).

Uraxk, 8 3asucumocmu om 3HAKA 3apada HAJLeKMpPU30-
BAHHBLX MeJl XapaKmep 3JeKmpuiecKkoz0 63aumodeiicmeus
NPOABILACMCA ULU OMMANLKUBAHUCM, UJIU NPUMAHCCHUCM.

MprimeretHelnonyJIeHHBIXESHaH WA
\

IlogBu:KHBIE OyMaKKU
O6opynoBaHue: JiCT OymMaru us TeTpaau, PydKa (M miIacTMaccoBas
pacuecka), I1epCTAHA WJIH ITeJIKOBasa TKaHb.

Xoxm uccaenoBanusa: 1. Hapexbre aucT Oymaru Ha
MaJieHbKUe KycouKu (00OpbIBKM). 2. IloTepeB pyuKky
0 IIIEePCTAHYIO TKAHb UJIU O CBOU BOJIOCHI, TPUOIU3b-
Te ee Ha OIIPe/leJIEHHOE PACCTOAHNE K KYyCOUKaM 0y-
maru. [IponabuionaiiTe u 00CcyfuTe, YTO IIPOUBOIILIO.

O6cynuTe pesysbTaThl UCCIETOBAHUS:
e KaxkoBa mprunHa NPUTAKEHUA OOPBIBKOB OyMaru K pydke?

e B0 ¢E60EN

OmHO M3 BaXHBIX CBOUCTB BeIECTBA —
Hasuurve . B aTom cayuae roBopdr,
YTO MPOMBOIILJA __ Teja. JJeKTpude-
CKUI 3apsn Cco3TaeT BOKPYr cebs
OHO mepeznaeT MeXIy HAJIEKTPU30BAH-
HBIMU TeJaMu .

(IpoBEPLIEICEOHESHARHA

1. Yem oTsinyaeTrcs sjieKTPUUEeCKOe B3auMOIefiICTBIE OT TPAaBUTAIIIOHHOTO
B3aumogelicteua? 2. [louemy npu OpuOJIMIKEHNN PYYKH, IIOTEPTOI O BO-
JIOCHI, K KyCOUKaM OyMarum HEKOTOpble M3 HUX MPUTATHUBAIOTCA K He?
3. Kakue mapsl OyIyT OTTAJIKUBATLCSI IPYT OT Apyra (a, b, ¢)?

00 00 00

Kniouyesble cnosa
AneKkTpunyeckoe none
AneKTprUYveckumn 3apsag
AneKkTpnyeckoe B3aumMogencTeume
AnekTpusauma



21. MATHUTHOE B3AMMOOENCTBUE

CabuHa, ToBopaunBas IIOJapeHHbII eif KOMIIac BIIPABO U
BJIEBO, C U3YMJIEHHEM CMOTPHUT Ha uTo-To. CTapimemy 6pary
Apudy — yueHUKy 6-ro KJjacca oHa TOBOPHUT: “Apud, Mo
npubop caomaiicsa. CKOIBKO ero Hu IMOBOPavYMBaio, CTPeIKa
BHYTPHU BCe BpeMs HallpaBjieHa B OMHY CTOPOHY, He
nBuraercsa’.

e IIpasnga jiu, YTO KOMIIAC CJAOMAJICS?
e ITouemy ero cTpejKa Bcerzga MoKasbIBaeT OJHO U TO JKe HallpaBjieHue?

\

MarsuTHOE B3aUMOIeCTBIE

O6opymoBaHMe: MATHUTHBIE CTPEJIKM, ITOMEIeH-
HbIe Ha OCTPhbIe HAaKOHEUHUKH (2 IIT.), IT0JT0COBOM
MaTrHUT, KaHIeJAPCKYIe MeTAJJINUYECKIIe CKPeIKH
(8—101mTyK), TUCT OyMaru.

XomucejiegoBaHUA:

1-it sram. 1. PaccheIIbre CKPEIIKHY 0 II0BEPXHOCTH

aucra. 2. MenjeHHO IpUOJIM3UB MATHUT CBEPXY K CKPEIIKaM, HAUHUTE
IBUTATh ero Hag HuMu. O0cyanuTe CBOM HAOIIOAEHU S C APY3bAMMU.

2-ii9ram. 1. [TomecTuB 1Be MarHUTHBIE CTPEJIKY HA OCTPhIe HAKOHEUHUKH,
TpubIM3bTe UX APYT K IPYTY KOHIIAMM OfHOTO IiBeTa. 2. [Ipubanssre Mar-
HUTHBIE CTPEJIKU JPYT K IPYTY KOHIIaMU Pa3Horo IiBeTa. _
O6cyauTe pe3yabTaThI HCCIeTOBAHUI: & L
o Yo nBUTAET CKPEIIKY IIPU IPUOJIUIKEeHUY K HUM Maruura?

o [ToueMy KOHYMKY OJHOTO I[BETA Y MATHUTHBIX CTPEJIOK OTTAJIKUBAIOTCS,

apasHOro — IIPUTATUBAIOTCA?
° K xaxoMy BBIBOY MOKHO IPUUTU OJ1arogapsi NCCIeTOBAHMIO?

J

Teja, qauTEeIbHOE BpeMs COXPaHAOINE y ce0d MariuTHbIE CBOIICTBA,
Ha3bIBAIOTCSA MAarHuTaMu. MarHuThbl OBIBAIOT €CTeCTBEHHBIMHU U MCKYC-
CTBEeHHBLIMU. MarHUThHI IIPUTATUBAIOT K cebe Tesa us xesesa (a). B mpu-
pojie CYIIeCTBYIOT IIOCTOAHHBIE MArHUTBHI. ¥ HEKOTOPBLIX BEIEeCTB BO3-
MOXKHO CO3IaHWe MAarHUTHBIX CBOWCTB (Hampumep, *Keyie30). B sabopa-
TOPUSAX MCIIOJb3YIOTCS TaKue HaMarHuueHHble Testa. OHu 00bIYHO ObIBA-
IOT IBYX BUJIOB: IIOAKOBOOOPasHEIe 1 moocoBsbIe (b).

MarauTHas cTpesika ¥ CTpeJKa KoOMIIaca — 9TO MajleHbKIe MarHUTHI.
Kpaiinme uacTu MarHuTa HA3BIBAIOTCS IOJHOCAMHM MATHHUTa. B sTmx
YyacTAX MAaTrHUTHOE moJjie HamboJsiee CUJIbHOe. MarHWUTBI WMEIOT [Ba
mosioca: ceBepHbIN (N) 1 0:KEBIN (S). OqUHAKOBBIE IIOJIIOCA MATrHUTOB
OTTAJIKMBAIOTCS, 4 Pa3HBIE IT0JII0CA TPUTATUBAIOTCS.

®

ITonocosoil ITo0xo060006pa3HbLil
MmazHum MaAzHUmM
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Basaumodeiicmaue, cozdasaemoe maz-
HUMHBLM NOJLeM, XAPAKMepU3Yyemcsa Kax
npumsiceHuem, maxK u ommanKueaHu-
em. 3eMHOII I1ap — 9TO OOJIBIIION MAaTrHMUT.
CeBepHBIII IOJIIOC CTPEJKU KoMIlaca
BCerla HaIllpaBJIeH Ha ceBep 3eMJHu, a
IOKHBINM IOJIIOC — Ha oI 3eMHOI0 Iapa.
3HaunuT, Ha ceBepe 3eMJIU PAaCIIOJIOXKeH
IO:xubIlT mOJITOC ee MAarHUTHOTO IIOJISA, a
Ha 1ore 3emJiu — CeBepHBI MOJIIOC.

CeBepHBIH
reorpaduUyecKUn
- TOJTI0C 3eMJIU

2\

IO uBIT
MAaTHUTHBIT
OJTIOC 3eMJIn

Ok HBIT CeBepHBIi
reorpa@uUECKUNA MAarHuTHBI
oJTIOC 3eMJIn nosoc 3eMan

Hao0aromenue geiicTBUSI MAariMTHOIO IIOJIS

OGopynoBaHue: II0JIOCOBOII MAarHUT, JKeJe3Hble ONUIKH, JUCT KapToHA.
Xoa nccaemopanus: 1. HakpoiiTe cBepxXy HOJIOCOBOII MaruuT, HAXOIA-
IUICS HA CTOJIE, JIUCTOM KapToHa. 2. BhICHIIbTE jKejle3Hble OMMIKY Ha
KapTOH U1 CJeTKa IOCTYUNTE II0 HeEMY KapaugaiioM. 3. 3apucyiite B pabo-
YKl INCTOK KAPTUHY, IIOJYICHHYIO U3 YKeJIe3HBIX OIMJIOK Ha KapToHe .

O6cyauTe pe3ysIbTaThl HCCIETOBAHUS: /_r e

e Kakoii BEIBOI MOXKHO CcAeIaThb 13 (hOPMBbI
PAacCIOIOMKEeHUA JKeJIe3HbIX OIIMIOK ?
e B xakoil yacTu MarHmuTa MarHuTHOE

moJie HauboJee cuiabHOe?
-

Q{}ﬁ@ Dﬂ KniouesBble cnosa
___obJiamaeT CBOMICTBOM MIPUTAKEHUA K cebe MarHUTHBbIE Nonkoca
sxese3HbIX Tes. O Grarogapa _ , cO35aBaeMOMY  MarHwUT

BOKDYT ce0s, __ C KeJe3HBIMU TeJaMH U JPYTUMHU Bsaumogencremne
marautamu. Maraut umeer gBa moatoca: _ (N) 1 CeBepHbIit nontoc
___(S). OgunakoBBIe ___ IPYT OT Apyra MarHuTHoe none
OTTAJIKUBAIOTCH, & pa3Hble __ IPYT K APYyry HO>kHbIM nontoc
MIPUTATUBAIOTCS.

(I poBEPLLEICBOHESHARNS

1. Coroman s Kommac y Cadbuusi? ITouemy? 2. Yem oT/imuaeTcsa MaraiuTHOE
B3aMMO/[eliCTBHEe OT I'PaBUTAIIMOHHOTO B3auMogeiicTBua? 3. Ha pucyHke
IIpeICTaBIeHbl TEJICKKHN C YCTAHOBICHHBIMI HA HUX II0JIOCOBBIMU MarHMU-
Tamu. Kakue Tejle;KK1 OTTaJIKUBAIOTCA, a KaKue IpuTAruBaooTed (a, b)?

)

® |

®



ABV>XEHWE U SHEPTNA

22. MEXAHWNYECKOE OBUVXEHWE

B moBcegHEeBHO KM3HU IOCTOSHHO HAOJII0IaeTCsS PA3JINUHOE TBU-
JKeHMe: II0JIeT IITHUIL 11 CAMOJIETOB B Hebe, IIJTaBaHMe CYA0B B MOPAX,
ImepeMelleHe JIOAel 1 aBTOMOOUJIEH 0 JOpoTraM, TeueHre PeK u
Ap.

JIBI/I?ICeHl/Ie IIPOMCXOAUT IIOBCIOAY:. ABUHMKEHIE KJIETOK B XUBBIX
opranmsaMax, TeueHre KPOBU II0 BeHaM, Pa3JIMYHOE IBUKEHUe
aTOMOB 1 MOJIEKYJI, 13 KOTOPBIX COCTOAT TeJIA ...

e KaKue Buabl IBUKEHUS BEI 3HaeTe?

N

Ha ¢ororpadusax sameuarieHbl JeBOUKA Ha Kauessax (a), BEJIOCUIIEIUCT

(b) m aBTOMOOMIBL (C) B pasdHble MOMEHTHI ABMIKEHUSI. OTU KaApPhl ObLIN

cIeJaHbBI IIOCJIeq0BaTEeIbHO ¢ MHTePBaIoM B 0,3 CeKYHIBI.

BHumaTebHO paccMOTpeB (oTorpaduu, OmpegeanTe KX CXOACTBO U

pasjnuue.

O6cyanTe pe3yabTAThI HCCIETOBAHMS:

e [To KakuM IIPU3HAKAM MOYXHO OIIPENeJIUTh, UYTO JeBOUKA,
BEJIOCUIIEAUCT 1 aBTOMOOMJIb JBUMKYTCH?

e Uem oTiimuaeTcsA NX JBUKEHNE IPYT OT gpyra?

J

3HaeTe JIU BbI, UYTO ABUKEHUE SIBJISAETCA IVIABHBIM CBOMCTBOM Ma-
Tepun? PusnkKa n3yvaer pasHble BUILI IBMKeHUA. OJHO U3 HUX —
MeXaHHu4eCKoe IBUKEeHHEe.

ITo kakuM mpu3HAKaM 3aMedaeM, YTO TeJio ABuKeTca? UTo Takoe

MexXaHnuYecKoe IBuKeHue?
paspen 4. Bzavumogencrene v ABuxeHne @



Bo-mmepBBIX, YTOOBI OIIpPeNesnTh, ABUIKETCSA JIX TEeJO WJIU HeT,

HYKHO BBIOpATh APyroe Takoe TeJ0, UYTOOBI MOKHO OBLIO HCCJIEIO-

BaTh paccMaTpHUBaeMoe IBUKEHNEe OTHOCHUTeJIbHO Hero. Hampumep,

IS CIOPTCMEHA 3TO MOMKEeT OBITh TPEeHep, CTOAINUN Y KPOMKU

0eTroBOM JOPOKKH, MJIU NOCKa ¢ Haanuckio “Crapt”’. Bo-BTOPBIX, HYXK-
HO OIIPeJIeINTh, U3MEHAETCA WM HeT II0JIOMKEeHNEe TeJIa OTHOCUTEIb-

HO IPYTOT0 — BBIOPAHHOTO TeJIa.

MosxkHO HaOJOATh M3MEHEHHE IIOJIOMKEHHS CIIOPTCMEeHa OTHO-
CUTEJIbHO TPeHepa. ITO U3MEeHeHNe IIOKAa3aHO KPAaCHOU CTPeJIKOM (a).

@

J1s1 MeXxaHMYeCKOT0 ABUKEHU A MOYKHO C/IeJIaTh TAKO# BHIBOJI:

MexaHnuyeckoe ABUKEHHE — 3TO M3MEHEHHE ITOJIOKeHHA Teja
OTHOCHUTEJIHHO IPYTHX TeJI.

Ecau Teso He MeHAET IOJOKEHUS OTHOCUTEJILHO OKPYIKaIOIINIX
€ro TeJI, TO OHO HAXOJUTCHA B COCTOTHUHU ITOKOS.

JBuKeHNe MPOMCXOAUT BAOJIb PA3JIMYHBIX JUHUU. JImHMA, ontu-
chbIBaeMas TeJIOM BO BpeMsA IBUKEHUS, Ha3bIBAaeTCSI TPaeKTOPHeN.
TpaeKTopuu ABUKEHUA 110 (DJOPME MOTYT ObITH KPUBOJIUMHEHHBIMHU U
npaMoJuHeHHbIMH. CyIIecTByeT HECKOJIBKO BUJOB MEXaHNYIECKOTO
nBukerusa (b).

@ﬁ?ﬂ

'-4_'--__;:.-!"
IIpamonu- Kpueonuneiinoe [euienue Bpawamenv-  Eoneta-
HellHoe deuxcenue no okpyxcHocmu Hoe dsudcerue menvHoe
osuicernue osuicenue

SHaerennBEI

o JIBUIKeHNE B OIpedeIeHHOM HaIlPpaBJI€HUU HA3bIBAETCA YIOPATOUYECH-
HBIM. YacTo TaKkoe ABUKeHIe Ha3bIBAIOT TOKOM MUJIu Teuenuem. Hampu-
Mep, IBUKEeHMe KPOBU B BeHAX, BOALI B peKax, He()TU B TPpydax, AyHO-
BeHIe BeTpa u Ap. Bece aTo ymopsamouenHoe ABM:KeHe. VIHOTIa 9TO ABU-
JKeHIe XapaKTepus3yeTcsa TaKIMU BbIPAKEeHUAMU, KaK “II0 BEeHAM TeueT

¢ &«

KpOBb”, “m1o TpyOe TeueT HedPTH”, “BeTep — HTO ITOTOK Bo3ayxa” 1 Ip.
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Mpumetienrnelnonyae e BIXESHatHMA

HN3yuaem nBu:keHUe TEIa

OGopynoBaHue: TeJaeKKa (MK UTPyIIed- _

HBIIT aBTOMOOUJIB), IUHENKAa, IJIacTUINH,

auct oymaru (A4), KapaHgaiin, MAarHuThI.

Xox mcceaenoBaHuA: L

1. PacmosiosxuTte JIMHEHKY Ha JUCTe U Ha ee
IIKaJje KapaHgalioM OTMeThTe AeJiIeHue . V :
15.

2. I3roTOBUB MOJEJIL fepeBa U3 IIJIaCTHII-
Ha, 3aKPeIuTe ee Ha 9TOM JeJIeHUU.

3. IlpuBeauTe B IBUIKEHUE TEJICIKKY C
nmenenus 30 mkassl. [ sToro pacio-
JIOYKUTE OJUH 13 MATHIUTOB Ha TeJeKKe,

a Apyroii MarHuT npubausbTe K Hel (a).
4. IIpocaenuTre IBUMKEHUE TEIEKKH. 1 ﬂ
— -

®

*

O0cynnTe pe3yJbTaThl HCCJIE0BAHUS:

e OmpemennTe, OTHOCUTENHLHO KAKUX TEJ 1 IT0 KAKOH TPAeKTOPUY IIPOUC-
XO[HT 3TO ABUKEHIUE.

J

v B0 YRR

___— 9TO u3MeHeHUe IIOJIOKEHUS TeJla Knio4yesble cnoesa
OTHOCHUTEJIBHO OPYyIrumx TeJl. Ecau Teno

OBwXxeHune
OTHOCHUTEJILHO OKDYKAIOIMX €ro Tel He  oupoanueiiHoe
ABHIKETCS, TO TOBOPAT, UTO TENO HAXO-  ppaayronus
AUTC B COCTOSHMM __ . _ IPOMCXOIUT  lokoi
BJIOJIb PA3IUYHBIX JIUHUH. __ HA3bIBACTCA  [pamonuHeiiHoe

JIMHNA, OIIMChbIBaeMasi TeJIOM BO BpPEMA
nBmkeHuA. Ilo dopme TpaeKTOpUU ABU-
JKeHue ObIBaeT  m .

MexaHu4eckoe gBUMXKEHUE

(lpoBsepbrE,

1. Yrto Taxkoe TpaekTopusa?

2. Beruncaute Ha ocHOBaHUU (hoTOrpaduii 13 IMePBOTO UCCIeT0BAHUA
KOJIMUYECTBO BpeMeH!, He00X0AUMOoe AJIA II0CIeI0BATEIHHOTO
mepeMeIeHnsa JeBOYKY Ha Kauesax, BeJIOCUIIEINCTa U aBTOMOOMJI.

3. IIpuBeauTe mpuMepPbl KPUBOJIMHEHHOTO IBUKEHUA.

pasgen 4. Baanmogencteve v OBUKEHME @'



23. NEPEHOC BEWECTBA U TEMNNOBOE OBNWXEHUE

B :xapkue geTHUE THU TYHOBEHNE BeTPa 10 BeuepaM IPUHOCUT IIPOXJIaay.
3uMOIi Ke BO3IYIIIHbIEe MacChl, IPHMHECEHHbIe BETPOM, IIOHMIKAIOT TEM-
mepaTrypy cpeabl. MHOTHe 3MaHus OTAILINBAIOTCS IIPU IIOMOIIY B KEHU
HarpeBaeMo BOJBI.

e Kax pacmpocTpaHsaeTcs Temuao?
e Yr0 Takoe TeIJIoBOe IBUKeHue?
o Kax IporCcXOAUT TEIJIOBOE ABUKEHIE B Ipupome?

Yro nepemeniaet Boxy ?

Oo6opymoBaHmMe: CTEKJAHHAs TPYyOKa 0co00ii

dopmbl, ciupToBKa (uau cBeua), Boga (0,5 i),

OUITEBOY KPACUTEb.

Xoxm uceiieroBaHuA:

1. HameiiTe B TPyOKY BOAY, KaK IMOKAa3aHO Ha
pucyHke (a).

2. ToGaBbTE B OMHO U3 KOJIEH TPYOKU HECKOJBbKO KPYIUHOK ITUIIIEBOTO

KpacuTessd U CIIUPTOBKOII HarpeiiTe ero (b).

3. IlogymatiTe u obcynuTe
MIPUYMHY U3MEHEeHUA YPOBHA ~ filooo——————daf - -
BOJBI B KOJIEHAX TPYOKU U SAB-
JleHue, IPOUCXOAAIee TaM,
Kyga Jo0aBUJIN KPYOUHKHI
MUIEeBOTo KpacuTeisd (c).

O,

O6cynuTe pe3yIbTaThI HCCIETOBAHUS: @

e Ilouemy mpu HarpeBaHMU TPYOKU YPOBEHb BOJABI B KOJIEHAX IIOBBI-
miaercs?

¢ B KaKOM HAIIPaBJIEHUN MPOUCXOIUT MPOIECC OKPATITMBAHUA BOIBI B
Tpybre? Ilouemy?

J/

HccrnenoBanusa mOKa3aau, YTO TEIJIO IEPEHOCUTCSA MPU TTePeMeIeHnn
BeIleCTBAa U IIPOUCXOUT 3TO B OTIPEIeIEHHOM ITOCIeI0BATEIbHOCTH

Tpy6ra Bopa, nBurascs, mepemeIaeT TeIJIo u
HarpeBaer HarpeBaeT COCEeIHME YUYaCTKU TPyOKHU,
BOLY yepes KOTOPBIE OHA TPOXOIMT.

@ @ ®

ITouemy mpoucxoguT KPyroBopot BoabI? J[jid oTBeTa HA 9TOT BOII-
poC paccMOTPUM YpPOBeHBb BOAbI B ABYX COCTOSAHUAX: XOJOAHOM U
TEIJIOM. YPOBEHbD TEIJIOM BOJBI BhIIIIEe YPOBHSA XOJOJHOM, IIOTOMY UTO
[PV HarpeBaHUM B3aMMOJEHCTBUE MEKIYy MOJIEKyJaMH BelllecTBa

84)




YBEJINUYNBAETCS 1 OHU, OTTAJKUBAACH IPYT OT APyra, IPUBOLAT K pac-
IIXPEHUIO BemlecTBa. B pesybTaTe ILJIOTHOCTh 1 Macca BeIllecTBa B
9TOH YaCTH YMEHbIIAI0TCA. IIJIOTHOCTD JKe XOJIOOHOM YacTH! BOJILI He
MEeHsIeTCsI, I Macca ero CTaHOBUTCA 0oJiee TAMKeJOl, YeM y TemJIoun
yacTtu Boabl. ITosTomy OoJiee “Tsaxernas’” — X0JI0AHAS BOAA, BHITAJIKH-
Bas BBePX TEILITYIO BOAY, IPUBOAUT €€ B ABMKeHue. [Ipoucxonut rem-
JIOBO€ IBUKeHUe BelrecTBa. IlepeHoc Tersia BeriecTBoM Ha3bIBaeTCs
KOHBEKI[ME.

TenmoBoe IBM:KEHUE MOJICKY.JI.

o Aurnuiickuii 6oraauk PobepT BpoyH, Hab10gas B MUKPOCKOII JBUXKE-
HUe OBLIBIILI IIBETOB B BOJE, OTKPHLI WHTEPECHOE SIBJEHUE: ITLLIbIIA
BeJia ce0d Kak :KuBad. KOMOUKY IIBLIBITEI BUTAJINCH O€CIIOPATOYHO U

HeIIPePBLIBHO 110 JIOMaHOI TPAEKTOPUH.
ITosgHee OBIIO YCTAHOBJIEHO, UTO IIPUUYNHOMN
XaoTUUecKoro (0ecropsAamgouHOT0) ABUIKEHUSA
MIBLIBIILI I[BETOB SBJAIOTCS HEIPEePLIBHBIE
yaapbl, HAHOCUMBIE II0 Heli MOJIEKYJIaMHU BO-
IbI. SHAUUT, MOJIEKYJIbI BOJbI JBUTAIOTCS Xa0-
TUYECKU. XaO0TUUYeCcKoe IBUKEHUEe MOJIEKYJ
yUeHbIe Ha3BaJIM TeIJIOBBIM IBHKEHNEM.

S
“IIsu:xkenue mopei”. Bce okeaHbl HaxXomATCA APYr € IPYyroM B
HEeNIPEePBLIBHOY B3aNMOCBASY 0J1arofapa menJblym U X0J100HbLM MedeHUsM.
Xono0Hble meyeHUs, BOSHUKAA B IMOJAPHBIX MOPAX, IEPEMEIAIOTC 10
IHY OKeaHa. TenJivle jce meueHus, BOSHUKAA B TPOIIMUECKUX U 9KBATOPH-
aJIbHBIX MOPSAX, IepPeMeIalTcs II0 IIOBePXHOCTY OKeaHa. Teuenus, cme-
MTUBasACh, 00eCIeUMBAIOT BCE JKUBOE KHUCJIOPOJOM ¥ MUHEPAJTbLHBIMU
COJISIMH, TOCTABJISAA UX BO BCE MODS 1 OK€aHbI. ITU TEUEHUSA OPEIeIAI0T
KJIuMaT 3eMHOTO ITapa U BIAUAOT Ha
TeMIIepaTypy MaTepUKOB 1 OKeaHOB.
Hanpumep, mensoe meuenue I'onb-

-
e
@cmpum, BosHUKamIlee B Kapub- ) i
CKOM MOpe, gocTturas Oeperos EB- _ J..-,{f'}
pOIlbI, 3HAYUTENHHO CMATYaeT ee . —
—

: e
kJymuMart. Xono0Hnoe yxce meuwenue Jlao- “‘-L\\ g h"-' -;-'--\J., Y
padop, oxnaxkpas Iobepe:xbe ce- .,
Bepo-BOCTOUHOM yacTtu Poccun u ce- ¥ -

i o
BepHoii uactu CIIIA, y:KecTouaeT
BUMHHUHN KJIUMAaT Ha 9TUX TEPPUTO-
puax. —> XoJI0mHbIE =) Temasie
TeUeHUA TeueHUA

pasaen 4. Bzavmoaenctene v ABuxeHne @



Mprmeneanelnenys et SIESHa g

1. IIpencraBieHa cxema IBYX CIOCOOOB OTOILIEHUS KOMHAT (a, b): yjeBas
KOMHaTa OTallJIMBaeTcd Oarapeeil mojg oKHOM (2), IpaBad ’Ke KOMHaTa
oramiauBaerca KoHauimoHnepom (b). O0bsSCHUTE TPUUYNHY TEIJIOBOTO
IBUKEHUA BO3IyXa B KOMHATaX.

— ——
it

[
|
|
11

P

2. OnHOI 13 XapaKTePHBIX UEPT IIYCThIHD IBIAIOTCSI YACTO AYIOII[Ve BEeTPHI.
O0BsACHUTE IPUUYNHY X BOBHUKHOBEHUA HA TEILJIBIX MYCTHIHAX.

e B0 YECIN

B mpuponme  mepeHocuTCsS IPU ITOMOIIY JBUMKE-
HUA MOJeKysa. Tak, mpu HarpeBaHWU BeIllecTBa

Kniouesble cnosa
"3 KOTOPBIX OHO COCTOUT, IePEMEIIAIOTCA U

Monekynbl
yoanaoTed APYT oT Apyra. Tak mpoucxoniuT  Be- Tennora
miecTBa. MoeKyJIbl BeIlecTBA HAYWHAIOT U3 [BvxeHve
XOJIOOHBIX obJracTeil B HarpeBaembie. IlepeHoc Ten- PacwupeHune
Jia TIPY TIOMOTITY BeIIeCTBa HA3BIBACTCA . __ B KpyroBopoT Bo3ayxa
KBapTUpPaX C [[eHTPAIN30BaHHON OTOIUTEIbHOMN KoHBekuus

CHCTEMOM O00BbACHSAETCA ABJIEHIeM KOHBEKIINH.

(NposeptLe SHAHWA

1. Yem oTsimuaeTcs TEIJIOBOE NBUKEHIE OT MeXaHUu4eCKOoro?
3. I[Touemy B IpoXJIaAHOM KOMHATE B II€PBYIO OUepeab MEPSHYT HOTH ?

@



24. IBVOXKEHWNE 3JTEKTPUYECKKMX 3APALOB:
ANEKTPNYECKNN TOK

e J[n1s1 paboThHI TeIeBU30-
pa ero I1Tenceab BCTaB-
JISIETCSA B PO3ETKY Ha
crere. UTo momaeTcsa Ha
poseTky?

e UT0 mepeHOCUTC A IIPOo-
BOJaMU, IIOABEIIIEeHHBI-
MU K BBICOKHM CTOJI-
6am?

CioBa “aiexTpuduecTBo” u
“9JIEKTPUUECKUI TOK” YaCTO
YIIOTPEOISAIOT B OBITOBBIX CH-
ryanusx. IIpegcrassre cede,
YTO BHE3AIHO B Ballleil KBap-
THPe OTKJIIOUYUIN II0Jaqy
HampAKeHUA. YTo mMpomsoii-
ner? Kaxue mpubopsI y Bac
JoMa IepecTaHyT padorarb?

N

Yepes KaKoe BeIIECTBO MPOIET dJIEKTPUUECKHI TOK ?

O6opynoBaHue: sIeKTpUUecKasa OarTapeiika, COeIMHUTEIbHBLIE ITPOBOAA,

JlaMIIa, 3a:KMMbI, IepeBAHHAS [TaJI0UKa, I1JIaCTMAacCoBas IIajI0uKa, I'BO3/b,

CcoJleHasd W OUCTUJLIMPOBAHHAS BOOA, a TaKiKe BOJA C COKOM JIMMOHA,

ATIOMUHIEBAs IIPOBOJIOKA ¥ CKOTY.

Xon uceciienoBaHUA:

1. CoemuuuTe, Kak IOKAa3aHO Ha PUCYHKe, OaTapero, JIaMIy W ITPOBOIA.
3akpenuTe 3a:KMMbI Ha CBOOOAHBIX KOHIIAX ITPOBOIOB.

2. IIpoBepbre, OymeT Jiv CBETUTHCS JIAMIIA, €CJIM COENVMHUTh KOHITHI IIPOBOIOB
IpY IIOMOIIM 3aKMMOB TIOOYEPETHO C IEPEeBAHHOM ITAJI0YKOM, T'BO3IEM,
ILJIACTMACCOBOM ITAJIOYKOI U AJTIOMUHUIEBOI ITIPOBOJIOKOIA (2).

3. IloBTOpPUTE OIBIT, OIIYCTUB KOHUMKY He COIPUKACAIOIITNXCA APYT C APYIOM
32)KIIMOB IIOIIEPEMEHHO B COCYZ, C COJIEHOIT, JJMMOHHONA M AUCTUJUIAPOBAH-
HOU BOJOMA.

OF

4. 3amosHuTe TaOMUILy, IIEPEHECEHHYI0 B pabouumii JUCTOK, Ha OCHO-
BAHWMU IIOJYYEHHBIX 13 HAOJIONeHUNA Pe3yIbTaToB:

BermtectBo Jlamma cBeTuTca JlaMmIiia He CBETUTCSA

O6cymuTe pe3yabTaThl MCCICTOBAHU:

1. Yro mabirronaeTcs Ipu IIOMEIeHUY Pa3HbIX BEI[EeCTB MeK Iy KOHIIaMH’
3a°KUMOB?

2. C xakuMu BeIllecTBAMU U3 TAOJUIBI OTMEUEHO CBEUEHUE JIAMIILI?
Kakue BeriecTBa IpenATCTBYIOT CBEUEHUIO JIAMIIBI?

3. Uepes Kakme BellleCTBa SJIEKTPUUECKUI TOK ITPOXOAUT, a Uepes KaKue

He mpoxoauT? )
pasgen 4. Baanmopgenctere n ABMKeHne @}




BreI yoxe 3HaeTe, 4TO TOK — 9TO YIIOPALOYEHHOE IBUKEHNE B OIIPeIe IeH-
HOM HamnpasjeHuu. TOK BO3ZHUKAET TOI'A, KOIa MMEIOTCA YACTUILbI, CIIO-
COOHBIE COBEPIIIATE 3TO YIIOPALOUEHHOE JBIKEeHIE.

L

DIEeKTPUYECKUI TOK — 3TO YIIOPANOUYEHHOE NBUYKEHUE YaCTHUIL, UMEeIO-
MIUX BJIeKTPUUYECKUH 3apa.

BemecTBa messaTCs IO CIIOCOOHOCTU HPOBOAUTH 3JIEKTPUUECKUI TOK:
nposodsauiue ssleKmpuiecKuil mox u He nPponycKanujue ezo.

MeTaJyibl — 9TO BEIECTBA, XOPOIIIO MTPOBOAIINE dIEKTPUUECKUI TOK,
AJIeKTPUUECKUH TOK B HUX — 9TO YIIOPAJ0UECHHOE

IBUJKEeHUEe CBOOOMHBLIX 9JIEKTPOHOB, IIOKMU- @ I _;b y. I

HYBIIUX aToM. IIpy MOAKJIIOUEHHM MeTAaJIa K T ._._).;j};}
moimiocaM “+” m “—” OarapeiliKum CBOOOIHBIE ¥ |
.J.+
T .*f" ¥

cda K moJitocy  “+” (a). B aToM ciyuae roBopsT,
YTO B BEII[eCTBE BOSHUKAET 9JIEKTPUYECKUI TOK.
CylecTBYIOT TaKle BeIlecTBa, B KOTOPBIX 3JIeK-
TPUYECKUI TOK He BO3HUKAeT. ITO BbI HAOJIIO-
laJIi B MCCJIEIOBAHUAX.

AIEeKTPUUYECKUH TOK B :KUIKOCTAX (pacTBOpax)
— 9TO HAIpPaBJI€EHHOE NBUKEHUE ITOJIOKUTEJb-
HBIX ¥ OTPUIATEIbHBIX MOHOB (b).

SJIEKTPOHBI HAYMHAIOT YIOPAJOUYEHHO JBUTATH- I

3HaerenBEI%
dIeKTpuUecKasa 6aTapeiika — MCTOUYHUK 9JIEKTPUUYECKOT0 TOKa. ¥
Hee IMeeTcs ABa moJroca: “+” u “—”. Ha moiroce “—” codupaercs

0O0JIBIIIOE KOJIMUYECTBO CBOOOTHBIX 9JIEKTPOHOB, a Ha mojioce “+”
YHCJIO 9JI€KTPOHOB HUUTOXKHO MaJjo. [fosToMy IIpu IMOAKIIOUeHUN
JIAMIIBI IPOBOAAMHU K IIOJIOCAM OaTapelKU 9JIeKTPOHBI IPUXOIAT B
YIOpPALZOUEeHHOE MABUIKEHHNEe K moJgiocy “+”, mopoxmasd
9JIEKTPUUECKUH TOK, 11 JIJaMIIa HAUMHAET CBeTUTHCS.

(Dprimerete BHAEWNA
@

JleiicTBUE IEKTPUYECKOr0 TOKA

O6opymoBaHme: OaTapesi, COETUHUTEIb-

HbIE IIPOBOAA, JaMIIa, JUMIKAA JIEHTa

(cKOTY) M KoMIIaC.

Xong uceaeaoBaHuAg:

1. CoenunuTre jJamMiy m OaTapeio IIPOBO-
mamu. PasmecTuTe KOMIIAC IIOJ IIPO-
BOJIOM, KaK IIOKa3aHO Ha pucyHKe (2).

-



(. N

2. OroseHHbIe KOHIILI IPOBOAOB CHAUAJIA COeIUHIUTE APYT C IPYTOM, a 3a-
TeM pasbenuHuTe. IloHAOMIOMAaiTe 3a CTPEJIKON KOMIIaca B MOMEHT,
KorzmaJiammna saskuraercs uracuer (b).

O6cymuTe pe3yIbTaThl MCCIETOBAHUI:

eKaxue HanmpasIeHNs MOKA3bIBAET CTPEJIKA KOMIIACa, KOIA KOHILBI IIPO-
BOJIOB He COeTMHEHHI (JIaMIla He CBeTUTCA)?

eKaKoe nsMeHeHe IIOJI0MKEHN S CTPEJIKI KOMIIAca HAOJIIOLAeTCs P Coe-
IUHEHUN 1 Pa3beJUHEeHNN IPOBOLOB APYT C APYTroM?

eKaxoe melicTBHE 3I€KTPUUYECKOTO TOKA BhI OTKPLIJIN B 9TOM MCCJIEL0BA-
HUN?

_ J

\veJBEIRY3HAMK

— 9TO YIOPAOUEHHOE ABUKEeHNE YaCTHUIL,
UMEIOIUX 3JIeKTPUUECKUl 3apsr. dJIeKTPU-
YeCKHH TOK B MeTAJLJIaX — 9TO HaIllpaBJIeHHOE
IBUKEHHE __ , a B sKUIKOCTSX — HaIpaB-
JIeHHOe ABUIKeHUe W .

Kniouesble cnosa
dneKTprUYecKuim Tok
CBoGOAHbIE 3NMEKTPOHbI
MonoxutenbHbIN NOH
OTpuuaTtenbHbIA UOH

(IpoBepte

1. Yepes KaKoe BeI[eCTBO 9JIeKTPUUYECKUI TOK He IIpoigeT?

a ) enadxcHoe 0epeso b) cyxoe depeso c ) naacmmaccosas pyika d) wemad-
JUYecKas pyiKa e ) conrenas 6o0af)anenbCunosulii cox g ) medHoe Koaby0
2. Kakue npuMepsl TOKA BBl MOYKETE IIPUBECTH ?

3. Uro mmpeacTaBasieT co00i JIEKTPUUECKIH TOK B MeTaJLJIax ?

4. YeM oTyIM4aeTCSA MOJTOKUTEIBHBIN NOH OT OTPUIIATEIHHOTO MOHA ?

pasgen 4. Baanmogencteve v OBUKEHME @i



25. OHEPI'A

TeueHue pek, paboTy aBTOMOOMJIEN 1 OBITOBOI TEXHUKU, a TaKIKe
TeILI0 U [BUKEHe HAllIuX TeJ obecrieunBaeT sHeprud. [lia noctu-
JKeHUsA COBPEMEHHOTO TeXHHUEeCKOTO Iporpecca JIoAu, HauuHaA C
TeIl1a OT OOBIYHOTO KocTpa 10 sHepruu CoJrHIla, UCIIOJIb3YIOT pas-
HbIE BUJ bl 9HEPTUH, CYIIeCTBYIOIIE HA HAIIIEH ILJIaHETE.

¢ Ho uro ke Takoe sHeprusa?

Kaxoe Teno 6oee sHeproemeoe?

Oo6opymoBaHmMe: HAKJIOHHAS MJIOCKOCTD, IePEBAHHBIN OPYCOK, CTATIBLHOMN
MIapuK, JUHEHKA.

Xonx uccaenoBanusa: 1. ITomecTure GpYycOK Iepel, HAKJIOHHOM IJIOCKO-
cThio. 2. OTOoycTuTe CTAJbHOI IMIapuUK cHavaJja u3 Touku N, a 3aTeM us
Touku M u ompemesnnTe B 000UX CIydasax, HACKOJBLKO CMECTUTCA OPYCOK
(2). 3. O6cynuTe B rpyIIiie HAOJIOAeHIIE I U3MEPEHNe Pe3yIbTaTOB.

® @

°
M

O6cyauTe pes3yabTaThl HCCIEIOBAHUA:

o C KaKolf TOUKY HAJYaB JBWKEHUE, IIIaPUK CMECTUT OPYCOK Ha 0OJIbITiee pac-
crosguue? ITouemy?

o C KaKMM BUIOM SHEPIUHU CBSA3aHO ABIIKEHIe IIapuKa 1 cMelTienne Opycka?

JHeprusd xapaKkTepusyeT B3auMOoAeicTBrE MeK Iy TeJaMu (1JIx Ya-
CTHUIIAMM) U UX ABUKeHne. Pa3HbIM BUIaM B3aNMOAEHICTBUSA U IBU-
JKeHUA COOTBETCTBYIOT Pa3Hble BUAbI 9HEPTUU: MeXaAHUYECKAs, 6HY-
mpenHuan (mennoéasn), 3eKMPOMAZHUMHASR, AMOMHAA U ID.

e MexaHnuecKas JHEePrusa — SHepPrud, XapaKTepuayoliasa MeXaHu-
YyeCKoe ABUKEeHIe 1 B3BauMO/eliCTBHIe.

e BHyTpeHHAA 9Heprud (TeIoBasi) — 9HePrud, XxapaKkTepus3yioias
IBH)KEHIEe W B3aUMOAeHCTBHE aTOMOB M MOJIEKYJI, M3 KOTOPBIX
COCTOUT BEIIeCTBO.

® JJIeKTPOMATHUTHASA SHEPTUs — SHEPTUA, XapaKTepU3yIolasa IBU-
JKeHre U B3aUMOJENCTBUE YaCTHUIl, 00JIafaloIuX dJIEKTPUIECKUM
3apsI0M.

e AToOMHas HEePrud — dHEeprus, XxapaKkTepusyiolnas B3auMOIeliCT-
BU€ aTOMHBIX AJIeP ¢ IPYTUMU YACTUIIAMMU.

90)



I'maBHEAIINM CBOMCTBOM SHEPTUU ABJIAETCS €€ CIIOCOOHOCTD IIpe-
o0pasoBaHUsI M3 OJHOrO BuAa B Apyroii. JIoam mMCIOJB3YIOT 3TO
cBolicTBO sHepruu. Hampumep, sjeKTpuduecKas sHeprus, mpeodpa-
30BBIBasICh B Pa3HbIe BUJbI 9HEPTU U, ITUPOKO UCIIOJIb3yeTCH B OBITY.

NMPEOBPA3OBAHVE SHEPT N

Counmeunsie Garapen OHeprus BeTpa U TePMAJIbHBIX BOJ
(cosiHeUHAsT PHEPI'U) (reiizepsnI)

TenmossekTpocTaHIIUY, PAOOTAIOIIITIE
Ha rase, He()TH U KAMEHHOM yIJIe
(BHYTPEHHSAA DHEPTUS)

T'upposyeKTpoCcTaHIIT
(I'9C) (mexanmueckas
9HEePTUA BOIbI)

Aromusie snexkTpocTanuu (AIC)
(aToMHas 9HEPTUA)

SJIERTPUYECKASA SHEPTUA

(NprMEHETNE BHAHK
~

Yro nBUTaET ciMpan? @ Boipesanue .~ 7T
OGopyxoBaHue: KBaApPaTHOI (GOPMBI JIUCT cnupaiu ,’,; 2 \\\ \
oymaru (13x13), xKapaHzalil, HOKHUIII, e ) ‘, 1 )
Toukass HuTh (20 cMm), dJIEeKTpoHATrpPeBa- ‘\ \ \\1: / /'/
TeJIb (MM HACTOJbHAS JIAMIIA). S o=d
Xona uccaeaoBaHuAg:

1. HapucoBaB Ha Gymare cXemy CIIiupaJsu,
BBIpEIKBTE ee (2).

2. IIporycTUB HUTH Yepes OTBEPCTHE B
IIeHTPe CIUPaIu, 3aBAKUTE Y3eJ Ha ee
KOHIIE.

3. IToxgBechTe crimpaJsb Hal 9JIEKTPO-
"arpesaresem (b) u monabarogaiiTe 3a
IIPOUCXOAAIIUM SABJICHUEM.

O6cyauTe pe3yIbTaThl HCCICTOBAHUI:

e [Touemy moxBemnIieHHASI HAJ JIEKTPO-
HarpeBarejeM CINPAalb HAUMHAET
cOoBepIIIaTh BpallaTeJbHOe ABUKeHIe?

e Kaxoe mpeoOpasoBanue SHEPTUH IIPO-
M30IILJI0 B 9TOM ABJIEHUU ?

Hazpesamenw

4
paspgen 4. BaanvogencTeve 1 ABUKeHNE @’



ToIBEIRY3HAMK)

Knioyesblie cnosa

___ XapaxTepusyeT B3anMOIeliICTBIE MEKIY OHeprus

TejaMu 4 uX ABuKeHHe. CylmecTByioT MexaHunyeckas aHeprus
pasHble . OHeprus, BO3HUKAIOIIAS B AnekTpuyeckas aHeprus
pesyjibTaTe MeXaHWUYECKOTO IBUMKEHUSA U ATOMHas aHeprus
B3aMMOZENCTBUA, HA3bIBAETCA __ . — 9TO BHyTpeHHsiA aHeprus

SHEPTusd, BOBHMUKAIOIIAA B Pe3yJIbTaTe JBU- Buabl sHeprum

HKeHusd n BSaI/IMO,Z[efICTBI/IH MOJIEKYJI, U3

KOTOPBIX COCTOMT BE€IIIECTBO.  — 9TO 9HEpPrmud, BO3HUKAaAIKIIasd B pPe-
3yJibTaTre ABUKEHUA N BSaHMO,I[efICTBPIH YJacCTull, MMEIIMNX 3JIEKTPM-
YecKuu 3apdana. = — 9TO 3Heprusd, BOSHUKAKOIIasd B Pe3yjbTaTe B3a-
KMOI[efICTBPIH 0olee MeJIKUX JacTuir C AapaMu aTOMOB.

IiposepLTEICBORSHARHNA

1. Yro mpeacrasiaeHo Ha pucyHKe? Kaxoii Bua sHEPTUHU U C KAKOI IIeJIbI0
3/IeCh CIOJIb3yeTCA?

2. I[IpuBenguTe IpUMeEPHI, OTHOCAIIMECA K IIPeo0Pas0BaHUIO BUIOB 9HEPIUU
W3 OJHOTO B IPYTOM.
3. Uro aBiAeTca HanboIee Ba*KHBIM CBOICTBOM SHEPTUH ?
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OBOBLIAKOLWWNE 3AO0AHUA

1. Mexay KaKMMU TeJIaMHI Ha PUCYHKe CYII[eCTBYeT B3anMojeiicTBue?

|

(a) ®

©

2. Ha pucyHKax MOKas3aHO IBUKEHUE PasHbIX BUL0B. OIpesesnTe COOTBET-
CTBUE 10 BULY ABUYKEHUS U TPAEKTOPUN:
1. Mexanuueckoe 0gudcenue.
2. Tennosoe dsudicernue.
3. Boobpasxcaemas mpaexmopus.
4. Habawodaemas mpaekmopus.

ITonem
camoiemos

Ilnasanue
PpovLObL

Xaomuueckoe Jeudxcenue
osuicerHue mava
MONEKYL

0>



3. UTo mepenaer rpaBUTAIIIOHHOE B3aNMOAEHCTBIE MEXKIY TetamMu?

a. Mazrnummoe noe A)aub

b. dnermpon B)b u c

c. Hon C) TonbKo e
D)a un e

e. I'pasumayuonHoe nosie
E) Tonwsko a

4. HaifinuTe IpaBUJIbHBINA BBIXO/, IBUTAsACh BAOJIb JUHUI U ONIPeae as
ucturaHoe (W) nunu goxuoe (JI) BeIpaskeHre BHYTPU KJIETOK.

TenmoBoe ABUMKeHUIE —
5TO XaOTUUECKOe

Brixox 1

Ber somanu npoucxogut

Ge3 B3aMMOLEHCTBIS ABMKEHIE MOJEKYI Brrxoz 2
COIIPUKOCHOBEHUEM
/@Z I'paBUTALIOHHOE B3AWMO- Boixog 3
IelficTBUE OCYIIeCTBIIA-
Te.lIO HaXOQUTCS BO B3AMO- eTCS TONBKO MEX Iy Te- Boixon 4
JefCTBUM TOJIBKO C OJIU3KO JIAME GONBITON MACCH
PaCHOI0KEHHBIMY TeJIaMU

Brixon 5

@ Bzaumopeiicteue

Tena, HaxogAIecs CYINECTBYET I MEXAY

BO B3aNMOENCTBUH, MOJIEKyTAMH
00J1aaioT dHepruei
B3aMMOJEHCTBUS JleficTBue OJJHOTO Teja Ha
IPYToe TeJIO BbI3BIBAET
TIPOTUBOIEHCTBUE STOTO
Teaa

Brixon 6

Brixon 8
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MpunoxeHus

Tabnuma 1. Obos3HaueHNE KOA(PPUIINEHTOB eqUHUII JJIUHEI

KoappurmenTsr EnuHune: nusmepeHus
HaumenoBanue| VYcioBHOe o603HaUeHIE MHo:xuTe B
Mera - M 1000 000 1 Mm = 1000 000 m
Kuio - K 1000 1 kM= 1000 m
Heru - I 0,1 1mm=0,1m
Cauru - c 0,01 lem=0,01m
Muiu - M 0,001 1 vmm = 0,001 m

Tabnuma 2. MesxxagyHaponuas cucteMma equnui (CI)

OcHoBHBIE efUHUIBI MeskayHapoaHoi cucreMsl exuHUIl (CH)

Benmnuuna Enunumna
HaI/IMeHOBaHI/Ie VYenoBHOE 0003HaUeHNE Haumenosanue YciioBHOE 0003HAUEHHE
Hnuaa l memp m
Macca m KUJL0ZPAMM Ke
Bpema t cexynoa c
AGcomrorHasa TeMepaTrypa T KeJlb8UH K
Cuma ToKa I amnep A
KosnuecTBo BerecTBa A% MOJLb MO
Cuna cera I, rKandena 10

Tab6muia 3. IIIOTHOCTh HEKOTOPHIX BEIIIECTB

ITnoTHOCTH
BeiiectBo RI‘/M3 I"/CM3
ITomgconueunoe Macio 930 0,93
IlucTuiIupoBaHHas BOAA 1000 1,00
Mosoxo 1030 1,03
Men 1350 1,35
Crans 7800 7,80
Menb 8900 8,90
PryTh 13600 13,60
30JI10TO 19300 19,30
AnroMuHMHI 2700 2,70
Tabsuia 4. HeKoTopble XapaKTEPUCTUKHU IIJIaHET
Paccroarue | dIuamerp Bpemsa ogaOTO OTHOTO CKopocTh
IJIAHETEI | ©T Coutaria (TBICAUA o6opoTa Bokpyr CosHITA IBUKEHUSA
(MuLINOH KHUJIOMETPOB)
KHIJIOMETPOB) JIer IHei KM/C
Mepxrypuit ~60 ~4,9 ~0,3 ~88 ~ 48
Benepa ~108 ~12,1 ~0,6 ~225 ~35
3emiusa ~150 ~12,8 ~1,0 ~366 ~30
Mapc ~228 ~6,8 ~1,8 ~687 ~24
IOnurep =778 ~143 ~12,0 ~4332 ~13
CaTypH ~1 427 ~120 ~29,4 ~10 760 ~10
VYpau ~2 870 ~51,8 ~84,0 ~30 685 ~7
Henryn ~4 497 ~49,5 ~165,0 ~60 190 ~5,6
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Pulsuz

QO

9ziz maktabli!

Bu darslik sana Azarbaycan dovlati tarafindan bir dars
ilindaistifada tictin verilir. O, darsili middatinda nazardas tutulmus
biliklari gazanmagq liclin sana etibarli dost va yardimgi olacag.

inaniriq ki, san da bu darsliya mahabbatls yanasacaq, onu
zadalanmalardan qoruyacaq, tamiz va saligali saxlayacagsan ki,
novbati dars ilinda digar maktabli yoldasin ondan sanin kimi rahat
istifada eda bilsin.

Sanatahsilds ugurlararzulayiriq!



