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Yuureas ¢puzuku Yuxxosa Mapuna BajieHTuHOBHA




dusuka u3ydyaet MUp, B
KOTOPOM MBI KUBEM,
SABJICHUSI, B HEM
IIPOUCXOMSAIINE, OTKPHIBAET
3aKOHbI; KOTOPBIM

IHOJYUHAKOTCA BCC O3THU
SABJICHUAy YCTAHABIIMBACT
X B3daUMOCBA3HUa




Kaxap1ii IIKOJbHUK 3HAKOM TEIEPh C UCTHHAMH,

3a KOTOpble ApXUMe[ OTaJl Obl KH3Hba

Hayunbiii 1yx 3apoauiics B [IpeBHen
['penun

MTO/IEMEM [AJTTUIIEN

VYueHblil, MOJ0XKUBIIUNA Ha4Yan0 (hU3UKE,
KaK HayKe




* Bce 10, 4TO cywlecTByeT BO BeceneHHon,
He3aBMCMMO OT Hallero Co3HaHuA.
MaTepua B HallemM Mupe CyLLeCcTBYET B

BUOE eewecmea N nos4d

MaTepHAIbHbIH MHpP

SJIEKTPOMATrHHTHEIC I10J14

IIpocTpaHCTBEHHASA OcHOBHBIE CTPYKTYPHBIE IIpenMymecTBeHHBIH
NPOTAREHHOCTE 3JIEMEHTHI THI n3anmo:1eﬁcnmn
Muxpomup MOJIEKYJIBI aTOMBI 3IeKTPOMArHHTHOE
< J0%m 31eMEeHTapHBIE 9aCTHIIBI CHJIBHOE
cnaboe
Maxponmup Tena Ha JeMie
3eMi14 ¥ ApVTHE IIJIaHeTs TPaBHTAIlHOHHOE
104 — 10°%x 3BE375I
TPaBHTAIlHOHHEIE H
3JIEKTPOMAarHHTHEIE TO/IA | 3JIEKTPOMarHHTHOE
Meramup rajJakTHKH TPAaBHTAIHOHHOE
=109 TPaBHTAIHOHHEIE H 371eKTPOMarHHTHOE




‘ Yrto u3yyaet pu3HKa? \ ‘ Kak u3yuaet pusuka? I

MHKDPOMHP I | HabmromeHHe }
] BCIIHYHHBI
ABJIICHHA
_I | 3KCHmepHMeHT l
M aKPOMHP I:| tl |:_ 3aKOHBI
CBOMCTBA 4 - TCOpHH
00BEKTOB TeopeTHIeCKHe
Meramup HCCTIEIOBAHH




du3HIecKasi KApTa MHpA
(®PKM)

IIpuMepHOEe BpeMs
CyIecTBOBAHHS

Y4eHble, BHECIIHE
HaHO0O0/IBIIHH BKJIA1 B
pasBuTHEe KM

OCHOBHBIE 3aKOHBI,
TeOPHH, NP HHIHNBI

MexXaHHYECKas]

XVI-XVIIIBE.

JeMokpHT, [ amuiei,
Hexapt, HeroTOH

[TpuHUHI
OTHOCHTEIBHOCTH;
3aKOHBI JHHAMHKH,
3aKOH BCEMHPHOIO
TATOTCHHUA, 3aKOHEI
COXpaHEHHs

SHCKTPO,ZIHHEIMH‘ICCKEM

XIX — Hauaino XX B.

@apajeii, Makceemn,
OHHINTEHH

3aKoH KymnoHa; 3aK0H
3NEKTPOMAarHUTHOH
HHIYKIHH;
YPaBHEHHA
Makceemia;
CIIEL[HAIbHASA TEOPHA
OTHOCHTEIBHOCTH

KBaHTOBO-IIOJIEBAsA

Hagamo XX —
cepenuHa XX BB.

IImaHK, DHHINTEHH,
Bop, Pe3zepdopa, ae
bpois, I ei3eHOepr,
[TTpeauHrep

I'unoresa IlmaHka;
HIIeH DHHIOITEHHA;
IocTynaTsl bopa;

KOPITYCKYJISIPHO-
BOJTHOBOH JyamH3M




BeplwunHa notyxwero ByfKaHa
MayHa-Kea BbicoTon 4200 m
(ocTpoB NaBann)

CtapuHHbIn pedpakTop

NTINH30BbIN

Pedonektop HbroTOHa

3epKanbHbIU




CoBpemMeHHasi cCnyTHMKOBas
obcepBaTtopus, paboTarowan B
nHdpakpacHOM Anana3oHe

Paanoteneckon B Apecu6o
lMyapTo-Puko




ITrooonbiTcTBO. C HEro Bce M Ha4YanocChb.
1. xeumc, x. MapmuH «Bce 803MO)XHbIe MUPbI»




Hay4YyHasi 2uriome3sa
ABINAEeTCH
NPeanonoOXeHNeEM O TOM,
YTO CYLLIECTBYET CBA3b
MEXOYy N3BECTHLIM U
BHOBb OOBbACHAEMbIM
aBneHnem. Ho te
rmnoTesbl, KOTopble He
HaLUW NOATBEPXKAEHUS B

9KCnepuMeHTax, U. HbromoH
CUYUTAIOTCA JIOXXHbIMU U
OoTBeprarTcs




[anuneun

CB0oOOAHOE nageHue Ten

M

HbOTOH
3akoH BcemunpHoro taroteHus

v

Pesynbratbl TeOpUn NPOBEPAKTCH NOCTOAHHO IKCMepUMEeHIMOM, KOTOPbIn
asnaetca KpuUuimepueM npasunbHOCTU Teopun
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CKVE TEOF

OcobeHHOCMb (hyHOaMeHmMasribHbIX
pusuvyecKux meopuu —

B UX NPEEMCTBEHHOCTN.

bonee obLas Teopus BKIOYAET YacTHbIE,
V)K€ N3BECTHbIE 3aKOHbI

onpegenaeT rpaHnLbl
MCNonb30BaHUA NMpeablayLen Teopun.




Cxema memooda HAy4HO20 n03HaHu;zJ

~ Teopus, 3axon
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NMYYOK BE/TOrO CBETA, MPONAA YEPE3 MNPU3MY,
PA3JIATAETCA B CIEKTP. bblJTA BbIABUHYTA TUTOTE3A, HTO
LUNPUHA CMNEKTPA, NOJTYSAEMOTO HA CTOALLEM 3A
NMPU3MOW IKPAHE, 3ABUCUT OT YI/IA NAAEHMA MYYKA HA
['PAHb NMPN3Mbl. HEOBXOANMO 3KCNEPUMEHTAJ/IbHO
[MPOBEPUTDL 3TY TMMNOTE3Y. KAKWUE ABA OIMbITA U3 TEX,
CXEMbI ROTOPbBIX MPEACTABJIEHBbI HVAE, HYKHO MPOBECTU
0714 TAKOIro MCC/TEAOBAHNA?

bul
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Aub
Bul




* [NIPU3Mbl OJ1A NMPOBEOEHUNA OlbITA
OOJI>XHbI BblTb OVMHAKOBbBIMW, T.E.
YOl NP BEPLUMHE PABHBIM.

« COOTETCBEHHO YIbl NAOEHNA
BYAYT PA3ITHNHbI B CITYHAE A N b.

* BCITOMHUTE, KAK TTOCTPOWUTDb YT OJ1
IAJEHUA.




El3 2009,A7 HA ®OTOI PAGUNU
[MOKASAHA YCTAHOBKA OJ14
NCCINEOOBAHNA PABHOYC-
KOPEHHOI'O CKOJIbXKEHNA
KAPETKW (1) MACCOW 0,1 KI MO
HAKNOHHOW MNNOCKOCTW,
YCTAHOBMEHHOW MO YITNOM
30°K FTOPU3OHTY.

B MOMeHT Havana aBumXeHua BEPXHUN
naTtyuk (A) BkrtodaeT cekyHaomep (2),
a npu NPOXOXAEeHUU KapeTku MUMO
HWXHero gatymka (B) cekyHaomep
BblKntovaeTcs. Ymucna Ha nuHenke
obo3Ha4valoT aAnMHy B cM. Kakoe
Bblpa)XeHNe OnncbIBaeT 3aBUCUMOCTb
CKOPOCTU KapeTKN OT BPEMEHN?

1.
2.
3.
4.

U =o0,5t
U=2,5t
V=109t




“

« UICMONb3YUTE ®OPMYITY
PABHOYCKOPEHHOFO NBVXXEHWA
BE3 HAHAJIbHOW CKOPOCTMW.

e S=at?/2

« HAXOONTE YCKOPEHWE 1.25 ml/c?

 SAINIMCBbLIBAETE YPABHEHUNE

CKOPOCTWM OT BPEMEHM U = U + at,
LU = 1,25t




(Erd 2009 ., AEMO) A24. [[POBOAHUKU U3TOTOBJ1EHbI 3
OAHOIO N TOIO KE MATEPUAJTIA. KAKYHO MTAPY
MNMPOBOAHWNKOB HYHKHO BbIBPATb, HTOBbI HA OlbITE
OBHAPYXUNTb SABUNCMMOCTb COIMNMPOTUBJIEHUNA
MPOBOJIOKWN OT EE ANAMETPA?

H @D 2)D 3) @ ) 4) (D
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Bce 6éckoHeyHoe pa3Hoobpalue cbu3

DUCXO00SWUX 8 HalleM Mupe, M
cyweg¢meogaHuem 8 ﬁpupodel OYeHb Manoao Kosiu4yeagmea

a N O N O N O I
paBuTa- OnekTpo-
MarHUTHO CunbHoe Cnaboe
LLMOHHOE o
\ 2N 2N 2N J




Paauyc nencrBus, M -
BeCKOHeYHO OonbLLUOM

MecTO B3anmogemcreBus -
Mexay Tenamu,
UMEeKLLMMU Maccy

[MepeHOCUYUK
B3aumMoaeucTBus

PpaBUTOHDI

OANbHOOENCTBYIOULIEE




OANNbHOOENCTBYHOLL

Paauvc nencrBuda, M -
BeckOoHe4YHO OonbLuOn

MecTto B3anmoaeucTreus -
Mexny Tenamu,
UMerLwnmmn 3apsag

[MepeHOCYUK
B3aumMoaeucTBus

DPOTOHDLI




(c) HAJIUHO!
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o Aﬂcmn Paauyc nencrBus, M —

. 1 am (aTTomeTp) , 107" ™
YCTPOUCTBO NPOTOHA

MecTo B3aumoaencreusa —
Mexay KBapkamu

[MepeHOCYUK
B3aumMoaeucTBus

Cunbl NpUTSXXEHUA MEXAY KBapKaMun BO30HLI

KOHAEHCUPYIOTCA B Buae obnaka o
PaguoakTuBHbIN pacnag

— ypaHa,
o peakunn TepmMmoaaepHoOro
KOPTKO EMCTBYI'O EE CUHTEe3a Ha ConHue
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Abaoxo nnaue'rp S~ Tuamerp
Connna Hduamerp BHANMOMN aCTH
Kaerka Poer Pagnye Conreunoil Beenennoi
YeJNoBeKa Semin CHCTEME

AOJTIMHA

AdnuHa — mepa 011 usmMepeHuUs1 paccmosIHUSA

Memp — eQuHuya Os1UHbI, pasHasi PacCMmMOSIHUI, KOmMopoe
rnpoxooum ceem 8 saKyymMme 3a epemMsi 72 99 792 458 ¢
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BPEMA

Bpemsi — Mepa usmepeHue pa3HbIx
MPOMEeXYMmKoe epeMeHU

10-15 10-10 105 1 10° 1010 1015

Bpems, % IMepuox I'Iepnon g

38 KOTOpOe CBeT Konedaumuin ronebanus Kuazun Boapacr

nepecexaer aapo Ilepuon  paamorons Ilepuoxn MAATHUKA YeJsioBexa Bce.rreuuoﬁ
KoJxebannii KoJeDaHu# BoapacTt
BHAMMOrO CBETa 3BYKOBBIX BOJIH Cyrxn 3eman

CekyHOa — ama eQuHuuya epemMeHu, paeHasi 9 192 631 770
nepuodam u3Jsly4YeHusi usomoria amoma uesusi — 133
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ONeKTPOH L.aé”’/ Mouiexy.ra Yenosex - 3enmas lanaxTika
IHE Cucrema
AToM Myxa Camoner Connne PASTAKTHE
Mepa KoJiu4ecmea seuwecmea u 3Hepzuu
Macca Mepa uHepmHocmu

Mepa epasumayuoHHbIX ceoucme Mmamepuu

Kunoezpamm — eQuHuya macchbl, pagHasi Macce MexXOQyHapoOHO020
amarJsioHa KusioepamMma

npubnuauTenbHoO paBeH macce 1 n ynuctomn Boabl npu 15 °C
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UamepeHue punsnvyeckmx BesiM4MH eCTb ENCTBME, BbINONMHAEMOE C
NOMOLLbLIO CPeACTB U3MEePEeHNN a5 HaXoOXAeHUA 3Ha4YeHuUs
¢pmn3nyeckom BesIMYMHbLI B MPUHATLIX eQUHNLAX.

Mpsamoe uamepeHue - U3MepeHne, NP KOTOPOM UCKOMOE 3Ha4YeHne
BESTIMYUHbI HAXOOAT HENOCPEACTBEHHO U3 ONbITHLIX JaHHbIX. Hanpumep:
N3MepeHne HanpsKeHUs rnpu NOMOLLIM BOMbTMETpA.




e KocBeHHOE n3mMepeHue - usmepeHme, npm KOTopomMm NCKoOMoe 3Ha4veHne
BEJIMYNHbI HaxXoOaAT Ha OCHOBaAHNN N3BECTHOU 3aBUCUMOCTU MEXY 3TOU
BEJINYNHOU N BETTMMNHAMU, NogBepraeMmbiMU NnNpAMbiM MSMEPEHUAM.

NMpumepbl — n3aMepeHne ConpoTUBIIEHUS
NPoBOAHMKA U NNOTHOCTU BellecTBa

U
— p=m/V
I

Ucnonb3oBaTb amnepmeTp Wcnonkb3oBatk BeCkbl €
U BONbLTMETp AnA pa3HoBecomM (M) n
N3MepeHuns CUJibl TOKa " Mepr“}] LMnuHap (V)
HanpsXeHus




SN

[MorpelwHOCTb U3MepeHNss — OLUeHKa OTKNOHEHUSA BeJIMYUHDI
N3MEPEHHOro 3Ha4YEeHNA BENNYMHLI OT €€ UCTUHHOIO 3Ha4YeHus. IorpeLluHoCcTb
N3MEPEHUNA SABNSETCHA XapaKTepUCTUKoun (Mepom)

TOYHOCTU U3MEPEHMA.
lNMorpewHOCTL U3MepUTESILHOIO Npudopa - pasHOCTb MexQy nokasaHnem
npubdopa 1 NICTUHHBbIM 3HAYEHNEM N3MEPSIEMOWN BENNYMHDI
[TorpelwHOCTb U3MEPEHUA paBHA NOMOBUHE LEHbI AeneHns npubdopa
AbcontoTHas norpewHocTb namepeHnsa (Ausm.) - pasHOCTb MeXay
O0encTBUTENbHbIM U UICTUHHBLIM 3HAYEHUSMUN U3MEPSEMOUN BENMUYNHDI:
Au3m.=X0. - Xu.

OTHOCUTEeNnbHaA NOrpPeWwHoOCTb n3amepeHuna (Gu3m.) - OTHoOLEHME
abCoNTHOM MNOrPELLHOCTU N3MEPEHUS K UCTUHHOMY 3HAYEHUI0 N3MEPAEMOW
BEITMYMHbI, BblpaXXeHHoe B Y%:

A
y =] 2 |x100%
X

/ np.
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