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EsepeHne

MUXAUN BACUILEBUY

Pebara, BBl IPHCTYIIae€TE K U3YYEHUIO HOBOT'O JIJIA
BacC IpeaMeTa, KOTOPLIH HasbIBaeTcsa « PusuKa».

CnoBo «(u3uKa» MIPOHCXOAUT OT I'PEYECKOro
cioBa «(rosuc», 4YTo o3Hauaer npupoda. OHO
BII€PBBIE MIOABHUJIOCH B COUMHEHUAX OJHOI'O U3 Be-
JIUYaNIINX MBICAUTENeH ApeBHOCTH — ApHucToTe-
ad, sxuBmiero B IV B. 1o Haniei apel.

B pycckuit A3BIK CI0BO «(bu3nKa» OBLIO BBejge-
HO Muxamnom Bacuiasesumuem JIoMOHOCOBBIM,
Korja oH usnaj B Poccun nepBoliii yueb-
HUK (DH3HKH B IEePEBOJIe ¢ HEMEI[KOI'o
A3BIKA.

PusuKa — OJHA M3 OCHOBHBEIX HAYK

JOMOHOCOB
< 0 IpHpoJe.
, Ecnu BHMMAaTEeIbHO IPUTIALETHCA K
Bh{,gazomnﬁcn PYCCKHH YUEHBIH. OIPOHUCXOAAINleMY B OKPYKalwiIlleM Hac
E:ezgfgoﬁg:‘ﬁ:ﬁ‘zg s MHpe, TO MOXKHO 3aMETHTb, YTO B HEM
el B IIPOMCXOAAT pasHooOpasHBbIe M3MeHe-
s ———————————————eeee. Ly HIIH A6JIEHUSA.

Hsmenenus, NPOHCXOAAIINE C TEJAMH M BeIECTEAMY B OKPYIKalOIeM MHUpe,
Ha3BIBAIOT ABJCHUAMM.

Tak, HanpuMep, KYCOYEK JIb/la, BHECEHHBLIH B
TEMJIYI0O KOMHATY, HAYHET TadATh. Boja B yaliHHU-
Ke, IOCTABJIEHHOM HA OTOHb, 3aKHOHUT. EciM 10
IIPOBOJIOKE IPOINYCTHTH BJIEKTqueCKHﬁ TOK, TO
OHA HarpeeTcs U MOXKET Ja’Ke PACKAJIHUTBCH 0-
KpacHa (KaK B 9JIeKTPUYECKOH JTaMIIOYKe).

TasHue nbga, KUIIEHUE BOALI, HaJeHHe KaMHsd,
HarpeBaHHWe IPOBOJIOKHM TOKOM, BeTep, rpoM —
BCEé 3TO pa3JINYHbIe ABJIEHHA.




B ¢dusuxe usyuawr: MexaHuueckKue, 3JeKm-
puieckue, MazHUmMHbLE, MENNLOBbLE, 368YKOE8bLE U
ceemosbvle A6JeHUL. Bece oTH ABIeHNA HA3BLIBAIOT
pu3HYeCKHMMH.

JIxo0ble NpeBpameHus BellecTBa WM NPOABJIeHHS ero CBOHCTB, IIPOHCXOoIAINIe
0e3 M3MeHeHUs COCTABA BEIIEeCTBA, HAZHIBAIOT (DH3MUYECKMMM SABJICHHAMH,

Puc. 1. CmeHa gaA

H HOYH

[ Bonpocs

MoskeT JH OfHA TakKas HayKa, Kak (usuka,
HM3YYUTH MHOXKECTBO ABJICHHHA?

dusnka obaagaer HeoOLIKHOBEHHOH ocobOeH-
HOoCcThI0. M3yuasa camMble IpoOCThIe ABJIEHUA, MOXK-
HO BBIBECTH 00U/U€ 3AKOHbL.

Hanpumep, usyuas cBoOOJHOe ITafleHue Imapu-
KOB, UMEIOIIHUX PasHEIA pasMep, ¢ Pa3JIMYHOM BbI-
COTBHI, MOXHO YCTAHOBHTH 3aKOHBI, KOTOpHIe Oy-
IYyT BBITOJHATHCA IIPY MaJeHU JPYTUX TeJ.

3adava ¢pu3uKu COCTOUT B TOM, YTOOBI OTKPHI-
BaTh M M3y4YaTh 3aKOHBI, KOTOpBle CBA3BIBAIOT
Mexy coboil pasnuuHbie (PU3HYECKHE ABJICHUS,
ITIPOMCXOAAIINE B IIPUPOJE.

Hamnpumep, BbIACHEHO, UTO IPUYHHOMN NafieHus
Ha 3eMJII0 PA3JINYHBIX TeJI ABJIAETCHA UX IPUTHAMKe-
Brue Semuéil. CMeHa OHA W HOYH OOBACHAETCS
TeM, YTO 3eMJIs BpAaIllaeTcad BOKDPYI CBOEH ocH
(puc. 1). Ogsa 13 TpUYWH BOSHUKHOBEHUA BeTpa —
HepaBHOMEPHOE HarpeBaHUe BO3AyXa.

WsyuyeHueM IPHPOABI 3aHUMAIOTCA U Jpyrue
HayKu: OuoJsiorus, XUMmudA, reorpadus, acCTPOHO-
MHA. Bce oTH HAYKM IPUMEHAIOT 3aKOHBI (DH3H-
ku. Hampumep, B reorpad@uu OHH HEOOXOJHUMEI
I8 00bACHEHNA KJIUMAaTa, TeYUeHHA peK, o0paso-
BaHUsA BeTPOB M APYrux sBiaeHuil. B acTpoHoMun
3aKOHBI (DUBUKH HMCIOJIB3YIOT IPH HM3Yy4YEeHUH CTPO-
€HHA U pa3BUTHA HeOEeCHBIX TeJl.

W3 3Toil KHMTH BBl Y3HAETEe 0 MHOTHX BasKHe-
XX OTKPBITHAX, OJarojapsa KOTOPBIM pPa3BHBAa-
nack QHU3UKA, M3YYUTE pasauyHble (PU3NUECKHe
ABJIEHHUS, IOMMETE, KAK OHHU CBA3aHBI MEXY CO-
0oii, y3HaeTe MMeHa YUYEHBIX, OTKPBIBIIHUX BaX-
HelIlne 3aK0HBI.

1. Yto Takoe dmauka? 2. Yro usyuaer dusura? 3. [Ipueegure mpumepsl

' (pusuueckux spienuii. 4. Kakue ecrecTBeHHEIe HAYKHU Bl 3HaeTe?




= OceHbIO IHCTBA HA AEPEBLAX KEJITEIOT U omaganT. Kakue nponeccr nopu
3TOM MOYKHO OTHECTH K OHMOJOTMYeCKHM, XWMHYECKHM, (PHIHYECKHM
ABIeHHAM?

Puc. 2. Pusuueckue
Tega

Puc. 3. Tesa
pasHo# ()OopMEI, HO
OIMHAKOBOI'o 008Ma

B pusuxe, kpome 0GBIYHBIX CJIOB, HCIOIb3YIOT
cnenMalibHbIe CI0Ba, HJIN MepMiuHbL, 0003HAYAIO-
mue pusudeckue NOHATHA. HeKoTopsle U3 TaKUX
CJIOB IIOCTENIeHHO BOILIM B HAIIY PAa3rOBOPHYIO
peus. Hanpumep, Takue, Kak «5JeKTDPHYECTBO»,
«3HEePrud», «CHJIa» U Ap.

B ®usuke xakmoe M3 OKPYKAIOIMUX HAC TeJ
(mecunHKy, KameHb, JIYHY) NIPDHHATO HA3BIBATH
QpusuveckKum meaom WK IIPOCTO MeELOM.

®DusnyecKue Tesla IOKA3aHLI HA PHCYHKe 2 —
9TO DpPY4YKa, JHCTOK, KallJIi BOABI, TEeHHWCHBIH
MAY.

Besaxoe Tesro umeer popmy u 06bém. Ha pucys-
Ke 3 n300parkeHs! Tesia pa3Hoi GOpMEI, HO OMHA-
KOBOro 00b€Ma — KYCOK ILIACTUJIMHA ¥ CJIOH, BbI-
JIeIJICHHBIM M3 TAKOIO0 JKe KycKa mjacTuauHa. Ha
PHCYHKe 4 — Tejia pa3HoOro o6'béMa, HO OJHHAKO-
BOH (DOPMBI — [IBE JIOKKHU.

Bcé To, u3 yero cocrosaT pusmdeckue Tena, Ha-
3bIBAIOT BewecTBoM. JHeneso, mean, peanHa, BO3-
AYX, BOJla — BCE 5TO PA3JINYHEIE BEIleCTBA.

Bona — BemecTBO, Kanias BOALI — QU3HYIECKOE

TeJ0, aJIOMHMHUN — BeIeCTBO, ANIOMHHHeBAd
JOoMKa — (pusuyecKoe TeJo.
Bewecmeo — 2TO OZWH U3 BUAOB MamMepul.

A cnoBom «MaTepusi» B HayKe Ha3bIBAIOT BCE, YTO
ecTs BO Beestennoii.

Marepus — 310 BCE TO, 4TO CymecTByeT 8o Beenen-

HOH He3aBMCHMO OT HALIEro CO3HAHHA (HeGecHBIe
TeJa, pacTeHusd, KHBOTHBIE H Ap.).
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IIpumepaMu Apyroro, OTJIHYHOrO OT BeIlecTBa
BU/Ia MaTepHU SABJSIOTCA CBET, 3BYK, PagUOBOJ-
Hbl. HaM M3BECTHO, YTO PAAHOBOJIHEI DeajibHO Cy-
HIECTBYIOT, HECMOTPSA HA TO YTO MBI UX HE BHJHUM.

B sTom naparpade BbI I03HAKOMUJINCH C HOBBI-
MU IS Bac TepMUHAMU: pusuyeckKoe meJjo, seuie-
cmeo, mamepus.

H3ayuasa GQU3UKY, BB OyeTe MOCTOSAHHO PACIIH-
PATH CBOM 3HAHHWSA, Y3HABATH HOBbIe TEPMHHBI H

Puc. 4. Tena - .
OMHAKOBOI (DOPMBIL, TeM CaMbIM IIOCTHIaTh fA3BIK 3TOH HHTEPECHOH
HO pasHOTo 00BEMAa HayKH.

Bonpocu 1.YTo B pUBHKE IOHUMAIOT II0J] TEPMHHOM «(pH3UIecKoe Teno»? 2. Yro
maseiBaoT BemectBoMm? IlpuBesute mpuMepbl (QU3MYECKHX Tel H Be-
mecTB. 3. B uémMm cXoACTBO M pasjnudne Tel, 1300parKEHHBIX HA DHCYH-
Kax 3, 4?

MHorue 3HAHHUA DOJYYEHBI JIOABMH K3 colcT-
BEHHBIX HA0MIOMeHHH.

Jl1s Ma3yd4eHUA KaKoro-ambo sBIeHUA HEOOXO-
IMMO IpeXjie Bcero HabI04aTh ero | 0 BO3MOK-
HOCTH He ofguH pas. YToOnl, HAIpHEMED, U3YIUTH
Takoe ABJIEHHE, KAK NajJleHue TeJ Ha 3eMJIo, He-
MOCTATOYHO OJJMH Pa3 YBU/ETh, KAK NajaeT TO HJIH
uHoe Teso. Cneayer BHIACHUTH, OyAeT JU pasHUAIA
B NaJeHUH Teja JIETKOT0 M TSXKEJOoro, CPaBHHUTH
mazeHHe TeJa ¢ pasHo# BeICOTHI. OJMHAKOBO JIH
MagaioT Teja PasJIMYHBIX pazdMepoB? ITO MOXKHO
y3HaTh, €CJIM MHOro pa3 HabJOAaTh PasM4YHbIe
caydau nageHus Tel.

KoreuHo, »JaTh, I0OKa Kakoe-1ubo TeJyio yma-
nér camo, He crout. [lyia aToro 6epyT pasHble Tena
M 3acTaBJAIOT UX IagaTsk. TeMm caMBIM BLI3BIBAIOT
sABJIEHHE NafeHus Tej, UHBIMH CJIOBAMH, IIPOBO-
IAT ONBIT. BO BpeMs ONBITOB OOBIYHO BBIMIOJIHAIOT
u3mepeHus.




Puc. 5. ITuzanckaa
Banias

OnBITHI OTIMYAIOTCA OT HAOJIONEHHI TeM, 4TO
HMX IIPOBOJAAT C OIPEeIEHHOM IeNbi0, 110 3apaHee
o6gymanHomy miaHy. s cocTaBlieHHS TaKoro
IjaHa JydIle BCero HMeTh IIpelBapUTelIbLHbIe
JOoralKM O TOM, KaK IIpOTeKaeT sABJIeHHe, T. e.
BBIIBUHYTE 2Unomesy.

Ha ocHOBaHMM MHOIOYMCJIEHHBIX HAOJIIOJeHH
M ONBITOB YYEHBIE OTKPBIBAIOT 3AKOHbL, NEHCT-
BYIOILlHE B IPAPOJE.

BrigBuras Ty MM WHYIO THIIOTE3y, YYEHEIE C
[IOMOIIBI0 (PHU3MYECKOr0 JKCIEPHMEHTa HaXOLAT
MOATBEePXKAeHUEe Pu3urecKoll meopuu WIuA eé OI-
POBEDIKEHHE,

Yro0bl MOJYYUTHL HAYYHEIE 3HAHUA 00 OKpPY-
JKaIMIeM HAC MHpe, Heo0XoauMO 00 4yMaTs U 00'6-
ACHHTH Pe3yJbTAThl IPOBEIEHHBIX ONBLITOB, HAl-
TH HOPUYMUHBI HaOJIOZaeMBIX ABJEHUH, CHeIaThb
8bL800bL.

H3BsecTHa nereHna o6 HUTANBAHCKOM YYEHOM
I'.Tamunee. Ilna Toro 4Tofbl M3YyUYUTH, KaK IPO-
HCXOAHUT majeHue Tel, lanuieii poHAJ pasHbIe
miapel ¢ HakJOHHOM Oamuu B r. Iluse (puc. 5).
IIponenaB Takue ONBITHI, YUYEHBIA MOJYYHJ IOLI-
TBEPXJAeHHEe CBOei I'MIIOTe3bl U OTKPHLI 3aKOH IIa-
IeHUHA TeJ.

YuéHble 9KCIEPUMEHTAJBbHO H3y4aloT CBA3b
MEeX Y OTAeJbHBIMHU ABJIEHHAMH U BbIABJISAIOT OII-
pefleIEHHBIe 3aKOHOMepHOcTH. Ha ocHOBe 3Toro
CO3aéTCA TeOPUHA ABJIEHHUA, KOTOpas 06 befuHAET
OTJeJIbHBIEe 3aKOHBI. PU3NYECKAA TEOPHA CHCTe-
MaTH3UPyeT NOoJy4YeHHbIe U3 9KCIEePHUMeHTa CBe-
JeHUsl 0 NPUPOJAHBIX IIpoueccax. Teopusa MokeT
He TOJIBKO 00'bACHUTH HaOMIOaeMoe ABJIeHHe, HO
u npeackasaTh HoBble. Taxk, [l»x. MakeBesn npep-
CKasaJl CyIlecTBOBaHME BJJIEKTPOMATHHUTHEIX BOJIH,
a Jl. 1. MeHgeneeB enié 10 OTKPBITUS HOBBIX XH-
MHUYECKMX JJIEMEHTOB NpPeACKAas3asl uX CyIIecTBO-
BaHHE B IPUPO/Ie HA OCHOBE OTKPLITOIO MM II€pH-
O4HNYEeCKOT0 3aK0HA,

TakuMm o6pasoM, HCTOUHMKAMH (PUIMIECKHX
3HAHUH ABIAIOTCA HAOAI00EHUA U ONbLMbL.



[? G0 1. Kak Mbl moJiydaeM 3HaHHA O ABJIEHHAX NpHPOABI? 2. YeM oTiHYaoTCA
Habmoaerus ot onsIToB? 3. [locTaTOYHO 1M OJHHUX ONBITOB, JJIA TOT'O UTO-
OBl TTOJIYYUTh HAYIHEIE 3HAHUA?

B OmITy, TexHHKe, OpH U3y4YeHUHU (PuUanudec-
KHX ABJEHHHN YacTO IIPUXOIUTCS BBIIIOJIHATH Pas-
JIMYHBIe H3MepeHuda. Tar, HaIpuMep, U3ydas na-
IeHHe Tela, Heo0X0AWMO U3MEPHUTE BEICOTY, C KO-
TOPOH HajgaeT Tejgo, Maccy TeJja, ero CKOpPOCTh,
Bpems najeHus. BeicoTa, macca, CKOPOCTE, BpeMsA
U T. 0. ABIATCA (PH3WYECKHMH BeJIMYMHAMH.
DHU3UUECKYIO BeJIMYHUHY MOXXHO H3MEPHUTE.

H3MepuTh KaKy0-HHOYAb BeIMINMHY — ITO 3HAYHT CPABHMTL €€ ¢ OXHOPO.-
HOM BeIMYMHON, NPHHATOH 3a eJHHHILY.

NIRRT
a)
6)

Puc. 6. IIpuGops! ans
H3MePeHUsA NJIHHEL:
a — nuHelKa;

6 — pyJeTKa

Tak, HanmpumMep, HU3MEPUTHL NJIWHY CTOJIA —
3HAUYUT CPABHUTHL €€ ¢ APYrod NJIMHOH, KOoTOpasd
NPHUHATA 34 €JUHUIY AJIWHBI, HAIIPHEMED C Mem-
poMm.

IOna Kamaon (GHU3uYecKOd BeJIWYWHBI IPHHSA-
ThI CBOH €JMHHUIIBI.

Ins ymobcTBa Bce CTpPaHbl MHpa CTPEeMATCH
II0JIL30BATHCH OJAMHAKOBBIMM eJUHHIAMH (u-
amgeckux BeauumH. C 1963 r. B Poccun u apy-
rux cTpaHax npumeHseTcs MeXayHapogHasd CHC-
Tema egquanl, — CH (cucTemMa MHTEeDPHAIIHOHAJb-
Has). B aToll cucTemMe OCHOBHOM eJHHHUIIEH JJIMHBI
asasgeTca memp (1 M), efTUHHIIEHI BpeMeHHU — ce-
kynoa (1c), emuHUNEH Macchl — KUJLOZDAMM
(1 xr).

YacTo IPUMEHAT €IHHUIIBI, KoTophle B 10,
100, 1000 u T. a. pas 6oablle IPUHATHIX €JUHUILL
(kpamHuete). T efUHHUNLI IMOAYYIHIN HAWMEHO-
BaHHA C COOTBETCTBYIOIIMMHU IIPHUCTABKaMH, B3dA-
THEIMH U3 IpedecKkoro f3bika. «Jlexka» — 10, «rex-
to» — 100, «xumao» — 1000 u gp.



Puc. 7. UaMepuTEIBLHBIN
IATAEAD

Puc. 8. AmmepmeTp

Puc. 9. BoasT™meTp

Ecnu ucnonbayroTes equHMANLI, KoTopsle B 10,
100 1 1000 u 7. 1. pa3 MeHbINE IPUHATHIX €IUHNLL
(JonvHbLE), TO IPUMEHAIOT IPUCTABKU, BBATEHIE U3
JaTUHCKOro aA3bIKa. «/lemu» — 0,1, «caETH» —
0,01, «mmmru» — 0,001 u ap.

MNpHUcTaBKM K Ha3BaHHAM eiMHUL

O6o3nauenne Haszsanane MuoXxHTETH
a r TeKTO 100 (uam 102)
E. X KHJIO 1000 (mxm 103)
M Mera 1 000 000 (mx: 106)
O6oznauenne Hazsanmue MHoXHTe X5
E I Aers 0,1 (unu 1071)
L_% c CaHTH 0,01 (mnm 10-2)
M MIITH 0,001 (mam 10-3)

ITpumep. InvHa TeHHHCHOH paxKeTKH 60 cM.
BrIpasuTe eé giuHy B MeTpax (M).

60cm=0,6 M w6+ 101 M.

I8 mpoBefeHNA OMBITOB HEOOXOAUMBI IPUHO-
pbl. OnHM M3 HUX OYEHb IIPOCThI M HpeaHa3Haye-
HBl JJ8 IPOCTHIX M3MepeHui. K takum mpubo-
paM MOXKXHO OTHECTH: M3MEDHTEJLHYIO JHHEHKY,
pynetry (puc.6), H3MEepPHTENBHBIA ITHIUHID
(puc. 7) u gp.

Ilo mepe pasBuTHa GQU3UKK TPUOOPHI YCIOMK-
HAJHUCH U COBepPIIEHCTBOBaJHCH. [loAgBuancs am-
nepmerpsl (puc. 8), BoIbTMETpPHI (puc. 9), cexyH-
pomepsl (puc. 10), repmomerps! (puc. 11), saex-
TPOHHEIE Bechl, maroMmepsi (puc. 12).

HWsmepurenbHbie IPHOOPEI, KAK IPABHJIO, UMe-
0T IIKaly. ITO 3HAYHUT, YTO Ha NpuOOpe HaHece-
HbI IITPUXOBHIE JIEJICHUA, 4 PAJAOM HAINCAHBI 3HA-
YeHHs BEJIHYHH, COOTBETCTBYIOIHE [IeJeHUIM.
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Puc. 10. Cexyagomep

Puc. 11. TepmomMeTpHI:
a — 3JIeKTPOHHEIH;
0 — CIIHPTOBOM

Paccrosausa MexXIy ABYMS MITPHXaMH, BO3JIe KO-
TOPBHIX HAITUCAHLI 3HAUYEHHA HQU3UIECKOH BeJIUIH-
HBI, MOT'YT OBLITH JOIOJHHUTEJIBHO Pa3esieHbl eIlé
Ha HECKOJIBKO JeJeHHH. JTH NeJIeHHA HHOIAa He
0003HaAUEeHBI YHMCJIAMH.

OnpenenuTs, KAKOMY 3HAUYEHHUIO BeJIMUUHEI CO-
OTBETCTBYET KayKJ0oe caMoe Majioe JeJieHHe, He-
Tpyaso. Tak, Hanupumep, Ha pucyHKe 6, a uzobpa-
JKeHa HaMepHuTeJbHas guHelka. Iludbpamu 1, 2,
3, 4 u T.xa. 0D03HAUEHBI PACCTOAHHA MEXKIY
OITPHXaM#H, KOTOpEIe pasaeseHsl Ha 10 oguEaKO-
BRIX geneHuii. CiaemoBaTeIbHO, KajKao0e JeJIEHHE
(paccrossiHHE MeXXAy ONMHKAHIIMMH INTPHXAMH)
CcoOTBeTCTBYEeT 1 MM. 3Ta BeJIWYHHA HA3LIBAETCS
IeHOH JeJIieHH A IMIKAJBI Ipudopa.

Ilepen TeM KakK IPUCTYIHTL K U3MeDPEHHIO (hu-
3MYECKON BeJIUUYMUHBI, CAEAYeT OIPeIeJHUTh LeHY
IeJIeHudA IIKAaJIbI MCIIOJIB3YEeMOT0o Ipubopa.

Ilnss Toro 4To0bl OONPENeNHuThH IeHY IeJeHHd,
Heo0XoauMmo:

— HaliTH [Ba OJAMIKAWMIIWX INTPHUXa INKAaJbI,
BO3JIe KOTOPBLIX HANHMCAHLI 3HAYEHUA BeJIUYNHEI;

— BBIYECTHh U3 OOJIBIIIETO 3HAUEHUS MEeHbIIIee U
MMOJIYYEHHOE YHCJIO PA3JIeJTUTh Ha YUCJIO0 JeJIeHHH,
HaXOOANIUXCA MEXKIY HUMH.

OnpenesuM IieHY AeIeHHA HIKaJdbl TEPMOMET-
pa, u3obparkéHHoro Ha pucyHke 11, 6.

BosbpMéM aBa mMITpHXa, OKOJIO KOTOPLIX HAHECce-
Hbl 3HAYEHUS H3MEpPAEeMOH BeJIWYHWHBI (TeMiepa-
TYPBHI).

Hanpumep, mirpuxu ¢ o6osHageHuaMH 10 °C u
20 °C. PaccTogsHUA MeKIy 9TUMHU OITPUXaMu pas-
menensl Ha 10 gememmii. Takum oOpasom, meHa
KasKJIoro JejieHHs OyIeT paBHA

20°C-10°C _ 4 o
e e = 1 2C

CrnenoBaTenbHO, TepMoMeTp nokassiBaer 29 °C.

WUamepsaTs (pusuuecKHe BeJUYUHBI B IIOBCE.-
HEBHOM KM3HU IPUXOLUTCH KarKaoMmy 13 Bac. Ha-
IIpUMep, 94TOObI BOBpeMA MPUHUTHU B IIKOJY, IIPH-
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Puc. 12. DneKTpOHHEIE
upubopEl: Beckl,
maromep

XOAUTCH M3MEPATL BPeMsA, KOTOPOe Bbl TPaTHTe
Ha JIOpOory.

MeTeoposioru AJis MPeACKA3aHUs MOTOALI HM3-
MepAT TEeMIepaTypy, aTMochepHoe aaBlieHHe,
CKOpPOCTh BeTpa. Bpauu mpu mMccieqoBaHUM MAl-
€HTOB H3MepAIT ero aprepuanbHOe JaBJIeHue,
TeMIepaTrypy, Bec. Mogenbepsl, paspabaTbiBas
MOJZeJIA OJeKAbl, H3MEPAIOT POCT YeJOBeKa, NJIH-
HY PYK H np. ACTpPoOHOMSBI, M3yuyasd ILJIAHETHI,
IOJIKHBI 3HATh UX TEMIIEPaTypy, PACCTOAHUE, HA
KOTOPOE OHM YAAaJIeHbI OT 3eMJIH, U IP.

SN 1. YTo 3HAYMT M3MEDHTHh KaKyw-JIn60 BenmumHy? 2. KakoBbl efuHHMILBI
AnuHLI, BpeMeHH, maccel B CH? 3. Kak ompegensiercs meHa JejleHHA
LIKAaJIbl U3MEPHTEILHOro npubopa?

YNPAKHEHME 1

1. Omnpenenure meHY AeJieHUs ceKyHgoMepa (cM. puc. 10).

i

2. TIlo pucynkam 8 u 9 ompejenuTe LEHY AeeHHA aMIEPMETPA U BOJBT-
MeTpa.

74| 3ARAHME

1. Ilo MaTepHery HaiigurTe npubop A8 M3MepeHUS apTepHAJLHOIO JaBie-
HHUJ — TOHOMeTp MexaHHuecKuil. Onpefenure LHeHY [AeleHUSA IIKAJEI.
B kakux eIMHHAIIAX USMEPSAIOT APTePHANIBHOE NaBiaeHne?

2. Ha caiite http://mer.kakras.ru HaiiguTe crapuHEHbBIe Mepbl 00'bEMa, HC-
nosabsszyemsie B [ipesneit Pycu.

3. BsIpasuTe cBOIi Bec B my/Zlax, a POCT B ApPITHHAX.

4. 3anumure 2—3 NOCJOBUIEI, ITOTOBOPDKM KM OODA3HLIX BBIPAMKEHHA,
B KOTOPBIX YIOMHHAIOTCA CTADUHHBIE MEPHI AJHHBI, Macchl, 00bEMAa
MU T. I

11




CtapuHHbIe Mepbi

C naBHMX BPEMEH YENOBEKY NPUXOANNIOCHL NPOBOANTL M3MEPEHWS.
B pycckoi cucteme mep, KoTopasi TPaauuMoHHO npumMmensanach Ha Pycwu,

MEPOW ANWHLI, HanpumMep, Mor BeiTb cam Yyenoeek (puc. 13). Tak, kocas ca-

XeHb — 3TO pPacCTOAHWE OT HOCKa NIEBON HOMM A0 KOHLA CPEeAHEero nanbua
NOAHATON BBEPX NPaBO PYKW. 1516 UK YETBEPTb — PACCTOAHUE MEXAY KOH-
Lamu paccTasneHHbIX 60NbLIOro U ykasaTeibHOr0O NanbLUes PyKu.

B 1899 roaoy Hapsoy C PYCCKOW CMCTEMOM MEp K MCMob30BaHuio Bbina

paspeLlleHa MeTpuyeckas cuctema.
CerogHs B Poccun npumensetcs MexayHapoaHasa cuctema efiuHnL, a cta-
PUHHBIE MEPbI COXPaHWUNWCh NNLLb B NOCNOBULIAX W MOTOBOPKaXx.

\ Kocaa caxcens

Puc. 13. B crapuny
Mepo# AJTHHEI OBLI
caM 4eJIOBeK

Pycckue mepbl

Mepbi ANUHBbI

1 apwuH =71,12 cm

1 Beplwok = 4,44 cm

1 Kocas caxeHb =2,48 m

1 nage (veTBepTb) =17,78 cm
1 Bepcta = 1,0668 km

Mepbl Beca

1 nyn = 16,38 kr

1 dyHT = 0,41 Kr

1 yHums = 29,86 r

MHocTpaHHblie mepbl

Mepbi onvHbI

1 Muna (anrn.) = 1,609 km.
1a9pn=91,44cm

Mepbi Beca

1 dyHT (anrn.) = 0,45359 kr

1 yHuma =28,35r.

Mepbi 06EMma

1 nuuta (dp)=0,9n

1 nuHTa (anrn., CLLWA) = 0,57 n

1 rannoH =4,546 n

1 Gappenb =159 n

EpvHMLA U3MepeHusa TeMmneparypbl
1 rpanyc ®apenrenTa = 5/9 rpagyca Lienbcua

12




Puc. 14. Uamepenne
AJIAHBI

T TR— o A reras T

Bcakoe namepeHne MoKeT GBITH BBIIIOJHEHO C
OoJiblIei MM MEeHbIIeH TOYHOCTHIO.

B kauvecTBe mpuMepa pacCMOTPHUM H3MepeHHe
AJIHHBI DYYKH JeMOHCTPAIlHOHHBLIM METPOM C CaH-
THUMETPOBLIMH JleJIeHUAMH (puc. 14).

Brauasie onpeznenum LeHy JeleHHS JTHHEHKH.
Omna 6yzer passa 1 cM.

Ecnm BepxHUii KOHEI| PyYKH COBMECTHTH C HY-
JIEBBIM IIITPHUXOM, TO HHXKHUM OyeT HAXOOUTHCH
mexxkay 11 u 12 mirpuxamu, Ho 6Gmsxe k 11.

Kakoe xe u3 aTHX AByX 3HaueHHil ciexyer
OPUHATH 3a AJUHY pyuyku? OuyeBHAHO, TO, KOTO-
poe 6mKe K MCTUHHOMY 3Ha4YeHHIO, T. e. 11 cmM.

Cuuras, yro guuna pyuku 11 eM, MeI jomycTu-
JIM HETOYHOCTb, TaK KaK PYy4YKa 4YyTh AJHUHHEE
11 cm.

B dusuke gomyckaemylo NpM M3MepeHHH He-
TOYHOCTE HA3LIBAIOT MOrPEIIHOCTHI0 H3MepeHHii.
Iozpewnocmov uzmeperus ne moxcem Gotme 6oLb-
uLe yeHvl eneHUR WKALbL U3MEPUMENbHOZ0 NPU-
oopa.

B mamewm ciyyae norpemHOCTh, H3MEpPEHHS
Py4KH He npessimaer 1 cm. Ecau Takaa TouHOCTH
M3MEpPeHUH Hac He YAOBJETBOPAET, TO MOMKHO
IIPDOM3BECTH HM3MePeHHsA ¢ OOoJbIIed TOYHOCTBIO.
Ho Torza npuaérca B3aTh MacmTabHyIO THHEHKY
C MHJUIMMETPOBBIMH JIeJICHHUSIMH, T. €. C IIeHOH Je-
JgeHus 1 mm.

B srom ciyuae anmHaA pyuku oKaxkeTcs paBHOM
11,2 cm.

U3 atoro mpmmepa BUAHO, YTO TOYHOCTH M3-
MEPEeHHMH 3aBUCHT OT IeHbI AeJEeHUS IIKATbI IPH-
6opa.

Yem MeHBIIe HEeHA NeJIeHHUA, TeM 0OoJbIIe TOY-
HOCTh H3MEpPeHHd.

TouHOCTL M3MepeHHs 3aBHCHT Takye OT Ipa-
BHJIBHOT'O IIPUMEHEHUS M3MEepHUTeJILHOro npubopa,
PacmoJIoKeHU I71a3a IPH 0TCYETe 110 Ipubopy.
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Puc. 15. Kapruaa
Jleonapmo na Bunuwn,
xpaaamasacd B JIyepe

BenencTeue HEeCOBEPIIIEHCTBA M3MEPHTENbHBIX
npubOpPOB W HAIIMX OPraHOB YYBCTB IIPHU J060M
U3MEPEeHUH IOJIy4aloTCA JIMINb NPHUOJIMKEHHBIE
3HAYEeHMs, HECKOJBLKO OOJIbINHEe MJIHM MEeHBIIINe
HMCTUHHOTO 3HAUEHMA N3MepAeMOil BeJIMUUHBI.

Bo Bpemsi BeIDOJHEHHSA JabopaTopHBIX pabor
WJIH IIPOCTO U3MEPEHH ClAeyeT CHUTATD, UTO

nozpeurHocmev U3MepeHuil paéHa nolosuHe ue-

Hbl OelleHus WKAAbl U3Mepumenbhozo npu-

oopa.

WsmepuM AauHY Kapagnama. HyjieByio OTMeTKY
IUHEHKHU COBMECTHM C OJHHM KOHIIOM KapaHJalua,
a Apyro# eé KoHel oKaxkercAa BOmm3u 14 cMm. Ilena
nejgeHus JUHEHKH 1 MM, TOrga IOTPeIrHOCTh U3Me-
penus Oyaet paBHa 0,5 mm uu 0,05 cMm.

CiemoBaTenbHO, IIUHY KapaHAalia MOMX<HO 3a-
IHCATH B BUJE

l=(14%+0,05) cm,

rae | — npnuHA KapaHgaiia.

HcTuHHOE 3HAUeHHEe NJIHHBI KapaHAalla HaXo-
nuTesa B uHTEepBajie or 13,95 cm mo 14,05 cMm.

IIpu 3anucH BeJIMYUH, C YYETOM NOrPeIIHOCTH,
cJIelyeT MoJb30BaThCA (hopMyIoH

A=atAa,

rae A — uamMepsaeMas BeJIHUYHWHA, @ — pPe3yabTar
H3MepeHHi, Ad — IOrpenrHoCcTh U3MepeHu (A —
rped. GyKBa «JeyibTa»).

{ 1. Kax HOHMMATE BBIpasKeHHE « M3MEPHTH AIHHY C TOYHOCTHIO 40 1 Mm» ?

' 2. MosxHO IH JUHeHKOo#, HMelolnell CAaHTHUMeTPOBBIe Jie/IeHHU A, H3MEDUTh
AAuHY ¢ TouHOoCcThIo 70 1 MmM? 3. KakoBa ¢BA3k TOYHOCTH H3MEPEHHH C Ie-
HOM fenennsa mkansl npubopa? 4. Kakoii popmynoit Heob6X0AHMO IIOJIB30-
BATHLCSH IPH 3aNHCH (QU3HYECKHUX BeJIHYHH C YIETOM IOIDEIIHOCTH?

1. HMaMepbTe JUHEHKON ¢ MHJIIUMETPOBLIMH AeeHUAMY JJIUHY U INHPUHY
Balero yuebHuKa. 3anuIInTe Pe3yJbTATE C YYETOM IIOIPEIIHOCTH H3Me-

peHHA.
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IToasaysace pucyakom 11, 6, onpejesnTe MOTPEIIHOCTE H3MEPEHUA Tep-
MOoMeTpa.

HW3mepbTe THHEHKOH ¢ MHAJUIMMETDOBBIMHU JeJIeHUAMH JJIMHY U BBICOTY
kapruss! JI. 1a Buaun (puc. 15). BanumuTe pe3ynbTAThl H3MEPEeHHH C
yuérom norpemsocTa. Mcnonssya MaTepHeT, HaliuTe Ha3sBaHUe KAPTHHBI,
e€ MCTUHHBIA pasMep ¥ ompejenuTe MacmTab, B KOTOPOM KapTHHA IIpef-
cTaBjeHa B yueOHHKe.

Passutne (DU3MKHU CONPOBOXKAAJIOCH H3MeHe-
HHEM IIpeJCTaBJIEHHH JIofie 00 OKpy:Kaomem
mupe. OTKa3 OT NPUBLIYHBIX B3TJIS0B, BO3HHUK-
HOBEHHE HOBBIX TeOpHUi, H3ydyeHHEe (PHU3HYECKHUX
SABJIEHUH XapaKTepHO A (HU3MKH C MOMEHTa 3a-
POMKJeHUA 9TOH HAYKH 0 HAIIUX JHEH.

BaxxHoe 3HaUueHVe UMEIOT OTKPBITHUSA B 001acTH
dusuky nia pasBUTUA TeXHUKHU. Hanpumep, nBu-
raTrejib BHYTPEHHEr0 CrOpaHU#A, NPUBOAAIIHHA B
ABH)KEeHHE aBTOMOOMJIM, TeIJIOBO3BI, PEeYHBLIE H
Mopckue cyna (puc. 16), Obl1 co3maH HA OCHOBE
M3Y4YEeHHA TEeIJIOBBIX ABJIEHHUH.

Puc. 16. CoepemenHas

TEXHHKAa

15




Puc. 17. [JocTryxkeHHs
COBpeMeHHOH HayKH

C pasBUTHMEM HAYKH B TeXHHMKe 3a IOCJIeIHUe
JeCATUJIeTHA TPOM30IIJIHA I'PDAHAMO3HEIE M3MeHe-
HHUA.

To, 4TO paHbIIe CYUTANIOCH HAYYHOM (hbaHTACTH-
KOH, ceidvyac sABAfETCA pealbHOCThI0. Ceromus
TPYAHO NPEACTABUTH HAINY XH3HL 0e3 TeJIeBU30-
pa, DVD-nreepa, koMmnboTepa, MOOKMILHON U UH-
TepHEeT-CBA3H.

CoBpeMeHHOE KHHOIPOHM3BOACTBO, TeJeBHIe-
HHe, paJuo, MATHUTHAA 3anuck (puc. 17) — Bcé aTo
BO3HHKJIO IIOCJIE TOr0, KaK OLLIM M3y4eHbI MHOTHAE
3BYKOBEIE, CBETOBLIE H BJIEKTPHYECKME ABJICHHA.

B cBoI0 Ouepens, pasBUTHE TEXHHKHM BJIMSET HA
pa3BuTHe HayKH. Tak, HaIpuMep, yCOBEPIIEHCT-
BOBaHHBIE MAaIIWHBI, KOMIIBIOTEDHI, TOYHBIE H3-
MepHUTeJbHbIE U APYrue HpuOOPHI HMCIOJb3YIOT-
CA Y4YEHBIMH IIPH MCCAEJOBAHHH (DHU3HUYECKHX
asneauii. [Tocne Toro xKak 6bLIM CO3MAHBI paKe-
Tl ¥ COBPEMEHHEIE 3JIeKTPOHHEIE IIPUOOPHI, cTa-
JI0 BO3MOXKHBIM IiIy0:Ke H3YUYUTh KOCMHUYECKOe
IIPOCTPAHCTRBO.

Ilogo0HBIX TPHUMEPOB MOXMKHO NPH-
BECTH MHOXecTBO. OTKpBITHA, CHeIaH-
HBIe B HayKe, SBJIAIOTCH Pe3yJbTAaTOM
VIIOPDHOTO TPYAa MHOTHX VYEHBIX pas-

RN ¥
Hraneaacknil GU3WK, MeXaHAK, HBIX CTPaH.
acrpazon. Oxne xm ocaosarenel PaccMoTpuM HEKOTODBIE TANBI Pas-

€CTeCTBO3HAHHA

BUTUA QU3HKHA.
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MCAAK HbIOTOH

TR

AHrmuicKHi QU3NK, MaTeMaTHK
u acTpoHoM. OTKDEILI OCHOBHEIE

OcHOBY cOBpeMeHHBIX B3IJIAJ0B HA KAPTHHY
MHDpa 3aJI0KHJI UTANbAHCKUN yuyéHbll I'aauieo
Fanmunei. C moMomspio n306peTEHHOTO UM TeJiec-
KOIla Y4Y€HBbIH NPOBOJAMJI 3KCHEePHMEHTHI N0 HabO-
noaeHnu0 HebecHbix Ten. Cpenamssie Iaamaeem
OTKPBITHS ONPOBEPIJIM paHee CYINeCTBOBABIIHE
B3rJAAAbI HA OKPYXKAIOMIMA MHD ¥ OKa3ajif BJIM-
HHE Ha pa3BUTHE (DU3NYECKON HAYKH.

BosaukHOBeHHE QU3NYECKOH TEOPHH CBA3AHO C
MMEHEM BbIJAIIIErocA aHIIHHCKOro (HU3MKa W
matemaTnka Mcaaka Hsioroma. 0606-
IIUB Pe3yJabTaThl HAOMIOAEHUN W ONbI-
TOB CBOMX IpeAlnecTBeHHUKOB (M. Ken-
aepa, I'. 'anunes), HeioToHn cosgan or-
poMHBIN TPYA « MaTemaTuueckue Haua-

BAKOHBI ABMKEHMUA TEJI H 3aK0H Jla HaTypaJbHOU (pumocodpum». B sroii
TATOTEHMA, paspaboTan BaKHel- pabore yYEHBIN H3JIOKHJ BarKHEHIIHe

mIye pasfiesibl BhICIIeH MaTeMaTHKH

: NS
Anram

3aKOHBI MEXaHMKH, KOTOpbie OBLIH
Ha3BaHBI er0 UMeHeM (3aKoHBEI HBIOTO-
Ha). OHM npuBenn K GypHOMY Da3BHUTHIO IpPeX-
CTaBJICHHI 0 MEXaHWYECKOM JBHKEeHUH.

HanbHeiiliee pasBuTHe DUUKH OIPENEINIOCH
H3y4YeHHeM TeNJIOBBIX M 3JIeKTPOMArHWUTHEIX AB-
neHnil. CTpemMIeHHe y4€HBIX IPOHUKHYTSE B IJIy0b
TEIJIOBBIX IIPOLECCOB IPHBEJIO K 3apOKISHHUIO
HIe# O MOJIEKYJISIDHOM CTPOeHHH BeINecTsa.

HccnenoBanusa s1eKTPOMarHWTHBIX HABJICHMIL
KOPEHHBIM 00pa3oM M3MEeHHIN HAYYHYIO KAPTHUHY
mupa. Okasasock, YTO HAC OKPYKAIOT (PH3HUECKUe
Tena ¥ nojas. O61Iyo TEOPHIO 2JIEKTPOMATHHUTHBIX
siBJIeHu# coanaun [xkeitme Makcsen.

Teopus MakcBesna 06bsaCHIIA TIPH-
poay cBeTa M momorJa paspaboTke Ho-
BBIX TEeXHHYECKHX npubopoB m yer-
POMCTB, OCHOBAHHBIX HA HABJICHHAX

McKHil GU3HK ¥ MaTeMaTHK. SJIEKTPOMAardHeTu3mMa.
Coazas TeopHio 31eK TPOMATHATHOTO
NOJIA, OPEACKAa3aJi CyIecTBOBAHHUE

Hoseiii aran 6ypHOro passurus du-

B CBOGOJHOM NPOCTPAHCTBe anexTpo- SHKH Hadalca B XX B. BosHHKIH m
MarHUTHOrO H3JIYVYEeHHHA 1 ero pac- CTald pas3BHBaAThCA HOBEIE HamnpasJie-

OpocTpaHeHHe CO CKOPOCTRIO CBeTa

HHA: sAnepHaa Gusmka, (PuU3uKa 3e-
MEHTapPHbIX YacTHIl, GH3UKa TBEPAOTO

17
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OPUU ANIEKCEEBMY

PoceniicKkuil TETYMK-KOCMOHABT.

Tesa ¥ Ap. Boapocia posik GUSUKHN U €€ BIUAHHUE
Ha TeXHHUYeCKUil M comuassHBIR nporpecc. CBoi
BKJIAJ, B PasBHUTHE COBpPeMeHHOM (PU3UKHU BHeC-
au  BugHele yuéssie Poccum: H.T'. Bacos,
II. JI. Kanuna, JI. [I. Jlaggay, JI. U. Mannennb-
tam, A. M. IIpoxopos u ap.

SIpkuM DOATBEP:KACHHEM CBA3M HAYKH H TeX-
HWKHW ABHJICA OIDOMHBIN IPOPHIB B 06jacTu u3y-
uyenus Kocmoca. Tak, 4 oxkTabpsa 1957 r. B Hamei
cTpaHe ObLJI 3ayIeH ePBHIH B MUPe HCKYCCTBEH-
HBIH CHyTHHK Semiuamn, a 12 amnpens
1961 r. FOpuit Anexceeswu I'arapun
cTaJl mepBBIM KOCMOHaBTOM. Ero monér
nnunca 149 48 muH. A cnycTa 4YeThsIpe
roga, B 1965 r. coBeTCKM# KOCMOHABT

-

IlepBEIif B MEDE YeJIOBEK, COBEp- Anexceit Apxunmosuu JleoHoB cTana
MIUBINHE IOJET B KOCMUYECKOoe HBpBBIM YeJIOBEKOM, BBIIIEAIIAM B

IPOCTPAHCTBO

B A S e 5 PR

CEPFrEW NABNOBHY

OTKPBITEIA KocMoc. IIpojosxuTens-
HOCTh €ro <«IIPOTYyJKH» COCTaBHJa
12 muH 9 c. CregyoomiuM dTAIOM B Pa3BUTHHU KOC-
MOHABTHKHM CTaJia mocazka Ha JIyHy aMepuKaHC-
KOT0 KOCMHYECKOro KopabJyisg ¢ acTpOHABTAMH Ha
Gopry: Heitmom Apmerporrom u Iasuaom Oaapu-
HOM, ocymiecTBiaéHHas 21 uionsa 1969 r.

Boapmoil BKJAajJ B HAYYHYIO M TeXHHYECKYIO
paspaboTky kKocmuueckux mnonéros caenan Cep-
reit IlaBnosuuy Koponés. OB ABAAJCA I'IaBHBIM
KOHCTPYKTOPOM HEPBBIX GOEBBIX M KOCMHYECKHX
paKeT, HCKYCCTBEHHBIX CIIyTHHKOB 3eMJIH, IHJIO-
TupyeMbIx Kocmuueckux kopabieii. C. II. Kopo-
JIEB CTAJI OCHOBOIIOJIOXHUKOM IIPaKTHYECKOH Koc-
MOHABTHUKH.

HcKycCTBEHHBIE CIYTHHKHA SeMJIH
(UC3) cranu ONMOPHBIMH CTAHIHMAMM,
¢ IIOMOIILI0 KOTOPBIX HCCJIeAYyeTCA KOC-

Poccfickuit KOHCTPYKTOP, MHYEeCKOe IPOCTPAHCTBO, BEAETCH Ha-

KOCMHUYECKHe Kopadan, orpaboTaHa

OJ PYKOBOZCTBOM KOTOPOro OBLLIH 6J110,11erme B H3y4YeHHe SeMJIH, ocyiie-
MOCTPOSHH NepHLiE TRACTRPYCMEIR CTBJISETCA TeJeBellaHnue, CIYTHUKOBadA
ANMAPATYDA [ BRIX0O/a YeJIOBeKa paguocsass. 3anyck mepsoro MC3 mo-

CIAYYKHJ TOJTYKOM [OJdA PasBHTHA IIPO-

———ees]]@CCA YIIPaBJIEHHUA HEKOTODPBIMH 00B-
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eKTaMH, T.e. HaBUTAIlUN: KOCMHYECKOI, acTpo-
HOMUYECKOH, COYTHUKOBOH H JIp.

3mech HA3BAHLI JIUIIL OCHOBHBIE 3TAllbl PA3BH-
TUA GUIUKH U IePeYHCIeHbl HEMHOTHE U3 BhIIai0-
IMUXCA JIOJel HayKH, CHeNIaBINUX BajyKHbLIE OT-
KpBITHA, Ojlarogapsa KOTOPHEIM pa3sBHBAJach aTa
HayKa.

SUNLETE 1. Kakoe sHauenHe uMeeT usuka s rexHuku? IlokaxnTe 310 Ha IpH-
mepax. 2. Kakux yuénsix el sHaere? Kakue OTKPLITHS HMH OBLIH crena-
BEI? 3. Kakue ecTecTBeHHBIe HAYKY BaM H3BecTHBI? YTO OHM M3yuaioT?

1. Hcnmoawsysa nopran H-cosmos.ru, nposeguTe HccaefoBaHue 110 Teme «Ha-
JaJI0 KOCMHYEeCKO 2Pbl U POJIb YUEHBIX HAIlell CTPaHLI B M3yuyeHuU Bee-
neHHO0l» . BermomrseRHYI0 paboTy oopMuUTe KAK MPEe3eHTAIHIO.

2. Hcnonsaya MUHTepHeT, NOArOTOBLETE CPABHUTENLHYIO Tabauny «Iloxopu-
Tenu Kocmoca XX —XXI BB.» (IMUTENBHOCTD MOJETA, YHCJI0 KOCMOHAB-
TOB, CTPaH).

3. IlpoBeguTe McciesoBaHue 0 TeMe « COYTHUKOBAA CBASL U €8 POJIb B dKH3-
HU YeJl0OBeKa» U NOATOTOBLTE IIPE3eHTALNIO.

rNABbI

CAMOE = B Kypce pu3HKM U3yUAOT PuIULECKUE ABLCHUA,
FMABHOE OPOUCXOIAIINE B OKPYIKAIOIIEM MHUDE.

= Jlna onucaHus GU3UYECKUX SIBJICHUMA BBOAAT CIIe-
OHaJIbHbIe TEDMHUHBI M IOHATHA, HAIPUMED Qusu-
wecKoe meJio, 8€U,ecmen, Mamepus.
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= JIpu u3yyeHMH (PUBHUECKHUX HABJICHUN IPOBOAAT
HabnodeHus, OnblMmbl, 3aT€M BBIIBHATAIOT 2UNOMe-
3bl, KOTOPBIE MPOBEPAIOT 3Kcnepumermonm. Ha oc-
HOBEe Pe3yJIbTATOB JKCIEPHMEHTAa AeJalT 6bl800bl
M CO3JAI0T Meopuilo U3y4aeMoro ABJieHud, o0besu-
HSAOIIYIO OTAEJbHbIEe 3AKOHbL.

= B xoje sKCIepHMEeHTa OPOBONAT U3MeEpPeHUA hu-
3UYECKHX BEJHYHH C INOMOMLIO CIEenHalbHBIX
npuGopoBs.

= JIpu usmepeHnHu QU3UIECKHX BEJIHYHH JONYCKa-
eTcs OnpeAe€HHAS HeTOYHOCTh — NOZPEULHOCTILL
u3meperus, KOTOPY0 HeOOXOAMMO YUHTHLIBATE.

NPOBEPb CEBA

B oauH cTONOHMK BLIMHUIIATE NOHATHA, KOTOPLIe 0003HAYAIOT
¢pu3HUecKoe TeJI0, a B APYroil — BemecTso.

JIén, nepAaHas COCyIbKa, APeBeCUHA, APeBeCHbIA yroJsb, rpa-
¢ur, rpudens, MbLIO, MBLIBHBIH NY3bIPb.

. KakxuMm npubopom u3aMepAOT BpeMa?

A. maromep

B. ceKyHAOMED
B. BOIbTMETD
I. TepmomMeTp

OcuoBaoOM enuaunen gnuasl B CU asnaercsd...
A. MM

B. m

B. KM

I, &

. A3MepuTh GU3NYECKYIO BEJIMYNHY — 3TO 3HAYMT...

A. 3ammMcaTh €€ YHCJIOBOE 3HAYECHHE

6. HAWTH MOTPENIHOCTH U3MEPEeHUH

B. HaWTH el KPATHYIO eJUHUIY U3MEePEHUA

. CPaBHUTH €€ C OHOPOAHON BeJINYNHOM, IPUHATOM 3a efu-
HHLLY

BrimonHuTE 3alaHuA, NPeAJIOXKeHHBIe B 3JIGKTPOHHOM IIPH-
JIOKEeHHH.



CTPOEHME BELWECTBA

Puc. 18. Tenosoe
pacuInpeHHe
MeTa/LIMYeCKOro mapa

Emgé B rurybokoit npesroctu, 2500 ser Hasax,
HEKOTOpble y4Y€Hble BBICKA3BIBAIHU IIPeI0oJI0MKe-
HHEe O CTPOEHHM BelllecTBa. I'pedecKuil y4eéHBIH
Hemoxpur (460—370 mo H. 5.) cuuras, uTo BCe Be-
IIeCTBa COCTOAT U3 MeJbUaliInX yacTHYeK. B Ha-
VYHYIO TEOPHIO 3Ta HJes IPEeBPATHJIACH TOJBKO B
XVIII B. u monyumsia AanbHeiillee PasBHUTHE B
XIX B. Bo3HUKHOBEHME IIPEACTABICHHUH O CTpO-
€HHUH BelllecTBa MO3BOJHUJIO HE TOJLKO 00BACHUTEH
MHOI'€e ABJIEHUS, HO U IIPeiICKa3aTh, KAK OHH Oy-
AYT NPOTEKaTh B TeX WJIM HHBIX YCIOBHAX. Ilo-
ABHJIACH BO3MOYXHOCTb BJIMATH HA NPOXOKIAEHUE
ABJICHU, 00'bACHATH CBOMCTBA BEIlIECTB, CO31aBATE
HOBBIE BeIlleCTBa C 3aJaHHBIMH CBoicTBaMH. Tax
TIIOABHJIMCE BEIECTBA M3 IJIaCTMACCH! (IeHOILIACT,
IJIEKCHTJIAC, CTEKJIOIJIACT, METAJLIOIIACT | T. II.),
CHHTETHYECKHH KayYyK, KOTOPBEIH HCHOJIB3YIOT
AJisi ISTOTOBJIEHMA IIUH AJIA aBTOMOOHIel, JacTH-
KOB H JIp.

O ToMm, uTO BCe Tesa COCTOAT M3 MeabLYANIITHX
YacCTHI, IIO3BOJIAIOT CYAHUTH HEKOTOPEIE MPOCTHIE
OMBITEI.

ITonbrraemcs cixaTh TeHHUCHBIH Mauuk. IIpu
9TOM O0BEM BO3AYXA, KOTODBIH 3amONHAET MAY,
YMeHbIIUTCA. MOXHO YMEHBIOHTh M 00BEM HA-
AYBHOIO IIapHKa, ¥ KyCOYKa BOCKA, €CJIM IIPHJIO-
JKUTh HEKOTOpOe ycuue.

O6béM Tena nsMeHAETCHA TaKKe IIPU ero Harpe-
BaHHWU ¥ OXJIAXKICHHH.

IIpogenaem onbiT. BossMéM MeaHEIR WK JIATYH-
HBIM MIAPHK, KOTOPBI B HEHArDETOM COCTOSHHH
OPOXOAHT CKBO3b KOJbIO (puc. 18, a). Ecau ma-
PHK Harpersb, TO, PACIIMPHBINNCH, OH V3Ke CKBO3b
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Puc. 19. HameHeHnE
06'béMA KHIKOCTH
pH HarpeBaHHH

S

KOJBIO He mpoiaéT (puc. 18, 6). Yepes HeKoTOpOE
BpeMs MIapWK, OCTHIB, YMEHBIIHTCA B 00BEMeE,
a KOJIBIO, HAarPeBIIUCH OT MIAPUKAa, PaCIIUPUTCSH,
¥ NIapUK BHOBb IPOHIET CKBO3b KOJbIIO.

C moMOIIBIO OIBITA OIIPENESIUM, KAK MEHACTCH
06'bEM JKUIKOCTH IPHA HarpeBaHUH.

Konby, HANOJIHEHHYIO NOBEPXY BOAOM, IJIOTHO
sakpoeM npo6koit. CKBO3b NPOOKY HPONYCTHM
CTeKJIAHHYIO TpyOouky. Boja 4aCTUYHO 3aIOJTHHAT
Tpy6Ky (puc. 19). OTMeTHM ypOBeHb KHUAKOCTH B
Tpyb6ke. HarpeBasa xosi0y, Mbl 3aMeTHM, YTO Yepe3
HEKOTOpOe BpeMs YPOBEHb BOJILI B TPYOKe mogHu-
MeTCH.

CrenoBaTesIbHO, NPU HAzpe6aHuu 00sém meaa
yeeauuusaemcs, @ nNpu OXAAMOEeHUU YMeHbULA-
emcs.

IloneiTaeMca 00BACHUTEL, IOYEMY IPDOHMCXOOHUT
u3MeHeHHe 00 bEMA Tesia.

ITo-BuAMMOMY, BCE BellleCTBa COCTOAT M3 OT-
IeJbHBIX YaCTHYEeK, MeXJYy KOTOPBIMM HMEIOTCH
npoMeKyTKH. Eciu yacTuns! yAANATCA APYT OT
Apyra, To 06béM Tesa yBeawumBaerca. M HaoGo-
pOT, KOTZa YacTHIbI cONMMKaloTcs, O0BEM Tena
yMeHbIIaeTCH.

Torga BO3HMKAET BOIIPOC: €CJIM BCE TeJIa COCTO-
AT U3 MeJbYalIlInX YaCTHIL, IOYeMy OHHM KayTcsa
HAM CILJIOIIHBIMH (HanpHMep, Kejae3o, BoJa,
CTeKJIO, IepeBo)?

CoBpeMeHHasi HayKa J0Kasaja, 4YTO YACTHIIBI
BeIlecTBa TAK MAaJbl, 9YTO Mbl KX HE BUIHUM.
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Puc. 20. Onmrr,
IOATBEeP a0 HiA,
YTO TEJIa COCTOAT U3
MeJbYaWIIuX YACTHII,

JLnsa Toro uTobs! yOeAUTHCA B TOM, YTO YACTHIILI
BellleCTBAa MAaJIbl, IIPOIEJIaeM OIbIT.

B cocyne ¢ Bomoii pacTBOpHM MaJIEHBKYIO KPY-
NUHKY MaprasnoBKu. Yepes HeKOTOpOe BpeMs BO-
Ia B HEM cTaHeT MaJHHOBOH. OTOJNIBLEM HEMHOTO
OKpaIlIeHHO! BOJBI B IPYTOM COCYA B AOJLEM B He-
ro 4uCcTyI0 BoAy. PacTBop Bo BTOPOM cocyze GyaeT
OoKpameH ciabee, yem B mepBoM. IloTom u3 BTOpO-
T'0 cocyza CHOBA OTOJIbEM PACTBOP yiKe B TPeTHiH
COCyJ ¥ AONBLEM ero BHOBH YHCTOM Bonoii. B aTom
cocyze Boga OyaeT okpailieHa emeé ciaabee, uem BO
BTOpOM (puc. 20). ITockonbKy B BOZE PACTBOPHIU
O4YeHb MAJIEHbKYI0 KDPYIOHHKY MAPraHIOBKH H
TOJIBKO YaCTh €€ IIonajia B TPeTHH COCY/l, TO MOK-
HO NPEeANOJIOMHUTh, YTO KPYIHHKA COCTOANIA K3
00JIBIIIOTO YHCJIa MeIbYadIIHX YaCTHIL.

9TOT ONBIT M MHOIME JPYTHe MOATBEepPIKIAAI0T
THUIIOTe3y O TOM, YTO BeI[eCTBA COCTOAT U3 OUYEHBb
MaJIeHbKMX YacTHII.

Bonpocu 1. U3 uero cocroar semjecrea? 2. Kakue OnbITHI HOATBEPIKIAIOT, YTO Be-
IMecTBa COCTOAT M3 Menbualmmux gactun? 3. Kak Mensercs o6béM Teja
OpHA U3MEHEHHH DacCTOAHUsA Mexay yactumamu? 4. Kaxo# omblT moxa-
3BIBAET, UYTO YACTHUILLI BeI[eCTBA OUeHb MAJEI?

Bl  monexyam

Bce BemecTBa COCTOAT M3 OTAEIBHBIX YACTHIL,
MEXJY KOTOPBIMHM €eCTh MIPOMEMXYTKH, — B3TO
IpeAnooKeHrne ObLIO AOKa3aHO COBPeMeHHOMH
HayKOH. YacTuinbl OLLIM Ha3BaHBI MOJLEKYIAMU
(B mepeBozie C TATHHCKOrO « MaJeHbKAasg Macca» ).

l Monekyna BemecTBa — 3T0 MeJabuaiiIas YaCTHIA JAHHOTO BeIIeCTBA.

Hanpumep, camas MaseHbKad yacTHIA BOLBI —
MoJeKyaa Boabl. HaumeHnsImeil yacTumeit caxapa
ABJAETCS MOJIEKYJIa caxapa.

IToneiTaemcss npejacTaBUThL cebe, KAKOBHI pas-
MePBI MOJIEKYJI.
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Puc. 21. Moneryna
6HeKa MoJ MUKPOCKO-
oM

Ecau 6bI MOMHO OBLJIO YJIOMKHUTHL B OOWUH DAL
BILIOTHYIO ApYT K Apyry 10 000 000 (uau 107) mo-
JIEKYJI BOJBI, TO MOJYYHIACH Obl HUTOYKA AJIHMHOM
Bcero B 2 MM. MaJislii pazMep MOJIEKYJI IIO3BOJIAET
MOJYYUTEL TOHKHE IUIEHKU PAa3JIMYHBIX BEIeCTB.
Kanna macia, HapuMep, MOXKeT PACTEeKaThCHA 1m0
Boze caoeM TonmunHoi Bcero B 0,000002 M (man
2:10°5m).

Ilaxxe HeOOJbIINE TeJa COCTOAT U3 OTDOMHOIO
yuesia MosieKkyJs. Tak, HampuMep, B KPYIHMHKE ca-
xXapa cofepUTCA O4eHb 00JIbIIOe YHUCIIO MOJIEKY L.
TloxcunraHno, uTo B 1 cM3 Bo3ayxa HAXOAUTCH OKO-
o 27+ 108 monexyn. YToObl NOHATH, HACKOJIBLKO
BEJIMKO 9TO YMCJIO, IPEACTABUM caenyiomee. Ye-
pe3 MajIeHbKOe OTBepCTHe MPOIMYCKAaloT 0 MHJI-
JIMOHY MOJIEKYJ B CEKYHAY, TOrJa yYKasaHHOe KO-
JIMYEeCTBO MOJIEKYJI IPOHAET Yyepe3 OTBEpPCTHE 3a
840 000 ner.

M3-3a 04eHBb MAJILIX PA3MEDPOB MOJIEKYJILI HEBH-
IMUMBI HEeBOODYKEHHEIM IJIa30M HJIM B OOBIYHBIE
MHUKpPOCKONbI. HO @IpH DOMONIH CHEIHaJbHOTO
npubopa — 3JEKTPOHHOI0 MMKPOCKONA — yAaéT-
ca cdororpabuposats Hambosee KpYNHbIE U3
Hux. Ha pucyske 21 mokasaHO paclojiOXKeHHue
MOJIEKYJl OejKa, sIBJISIONIErocd BayXHOU YaCThIO
NUTAHUA OPraHU3Ma YeJIOBeKa M KMBOTHBIX.

Oxpyskamplgue Hac Teja, Jae I[OXO0)KHe Ha
nepBhli B3I, OyayT pasaudHbl. B mpupose Bl
He BCTPEeTHUTEe IBYX COBEPIIEHHO OJMHAKOBBIX CHe-
JKMHOK MJIM IIeCUNHOK, JIIoAel, JKUBOTHBIX U IID.

VuyéHsle ¢ IIOMOIIBIO ONBITOB LOKA3aJIM, YTO MO~
JIEKYJIBI PAa3HBIX BeIIecTB OTJIMYAlTCA APYyr OT
Ipyra, a MOJEKYJbI OJHOTO M TOTO K€ BellecTBa
oguHaKoBbEl. Hampumep, BOAY, HOJYYEHHYIO H3
COKAa MM MOJIOKAa, HeJIb3A OTJIMYHUTE OT BOJBI, 110~
JIV4eHHOH NYTEM IEePEeroHKH M3 MOPCKO# BOABI.
MoseKyabl BOABI OAUHAKOBEI. M3 TAKUX MOJEKYJT
He MOXXeT COCTOATE HUKaKOoe APpyTroe BellleCTBO.

MoJeKyJabl, B CBOIO O4e€PEJb, COCTOAT M3 eIné
foJjiee MEJKHMX YaCTHI[ — amomoé (B mepeBoje
¢ IPEYECKOr0 «HeJeJHMBIH» ).
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Puc. 22. CxemaTrnuecKkoe
n3o00parkeHua:

a — MOJIEKYJI BOJEI;

0 — MOJIEKYJI BOLODO-
Ja 1 KACJI0poaa

OCHI |
SENRGT

Hanpumep, HauMeHbIIAA YACTUILA BOABI — 3TO
MOJIEKYJa BOJIBI. Ona coctouT H3 TpéX aToOMOB:
ABYX aTOMOB BOAOpPOOa M OJHOI'O aToMa KHCJIOpPO-
na. 3 kypca XMMHHK BBl y3HaeTe, U4TO J00O0Oe Be-
IIeCTBO HMeeT CBOE 0003HaueHHe, TaK, BOAY 000-
srauaror H,0, rge H — arom Bomopoga, O — aTom
KHCJIOPOJA.

Moneryibl IPHUHATO M300pa’kaTh cxeMaTHue-
CKH, T. €. C IIOMOIIbIO Modenell MOoJIeKya. [IBe Mo-
JIeKYJIbl BOJbI IOKA3aHbl HA pucyHke 22, a. Ecin
PasmenuTh ABE MOJIEKYJBI BOIBI, TO 00pasyercs
IBa aToMa KHCJI0POJa M YeThIpe aToMa BOAOPOA.
Ha pucynke 22, 6 mokasaHo, 4T0 KaK/Jble IBa aTO-
Ma BOOOpoOoga MOr'yT COEJHHHUTECHA B MOJIEKYJIY BO-
ZOpoJa, a ATOMEI KHCJIOPOJa — B MOJIEKYJIY KHC-
Jopoja.

Yro Takoe moneryaa? 2. Uto BEI 3HaeTe 0 pasMepax mojerya? 3. s

KaKHX 4acTHIL COCTOMUT MojeKya Boasl? 4. Kak maobparkaeTcsa cXxeMaTH-
YeCcKH MOJIEKYJIA BOJEBI?

§ 9] BEPOYHOBCKOE [JBUXXEHUE

K umciy OCHOBHBIX ONBITHBIX JOKAa3aTelbLCTB
TOTO, YTO MOJIEKYJIBI ABH)KYTCH, OTHOCUTCA ABJE-
HHe, KOTOopoe IepBBIM HaOmmoman B 1827 r. anr-
auiickuii 6oraruk Pob6epr Bpoyn, paccmarpusas
B MHKPOCKOII CIIOPLI PACTEHHI, HAXOOAIIHECa B
SKUIKOCTH.

ITomo6HEII ONBIT MOXKHO TPOJAENATh, MOJIL3Y-
fACh KPACKOM WJIM TYNILIO, IIPEIBAPHTEILHO pac-
TEPTOH O TAKUX MEJIbUYAHWINUX KPYIIMHOK, KOTO-

pbleé BUAHBLI JIMIITL B MHKPOCKOIl. Pas-

MeIIaB KPACKY B BOJE, PACCMATPHBAIOT
POBEPT BPOYH TOJyYeHHYIO CMeCh B MEKDPOCKOII.

(1773—1858) MoXHO VBHIETH, YTO KPYIUHKH
BpuTascKuii GoTaHuK. KpaCKH HeIpPepbIBHO JIBHMXYTCH. Ca-
ITepBooTKpEIBaTENE GPOVHOBCKOIO MbIe MeJIKHe H3 HHX 6ecnopﬂn0qu
ABUMKEHUA

(xaoTH4YeCKH) IepeMelIanTcA ¢ OLHOTO
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