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Yuureas ¢puzuku Yuxoba Mapuna BajieHTnHOBHA

r. Teepp, MOY COII Ne 19




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

IHOJYUHAKOTCA BCC O3THU
JABJICHUAy YCTAHABIIMBACT
X B3aUMOCBA3HUa




Kaxap1ii MIKOJbHUK 3HAKOM TEIEPh C UCTHHAMH,

3a KOTOpble ApXUMeH OTaJl Obl KH3Hba

Hayunbiii 1yx 3apoauiics B [IpeBHen
['penun

[TTONIEMEMX FAJTUIIEW

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

SJICKTPOMArHHTHEIC IT0JIA

IIpocTpaHcTBEHHASA OcHoOBHBIE CTPYKTYPHBIE IIpenMymecTEeHH BIH
NPOTAREHHOCTD 3JI€EMEHTHI THI B3aHMOJE€HCTBHSA
Muxpomup MOJIEKVJIBI aTOMBI 371eKTPOMAarHHUTHOE
< 10%u 3JIeMEHTapHBIE 9aCTHIIBI CHIBHOE
ci1aboe
Maxponmup Tena Ha JeMie
3eM14 ¥ OpVTHE IIaHETHl | TPaBHTAlHOHHOE
104 — 10°%x 3308l
TPAaEHTALHOHHEIE H
371eKTPOMATHHTHEIE TI0JIA | 3EKTPOMAaTrHHTHOE
Merammup rajJakTHKH TPAaBHTALHOHHOE
> 1070 TPaBHTALIHOHHEIE H 37TeKTPOMATHHTHOE




‘ Yrto u3yuaet puU3HKa? l ‘ Kak u3ydaer pusuka? I

SKCIIEDHMEHT
P 3aKOHBI

MuKpoMHp -  HaGIromeHHe l
‘ SRITEHHS I [ ] BCIIHYHHBI \

MaxkpomHup

Aiv

TECOPHH

CBOHCTRA

00BEKTOB TeopeTHIeCKHe
HCCIIEIOBAHHS

Meramup

i




du3HIecKasi KApTa MHpA
(®KM)

IIpuMepHOe BpeMs
CyIecTBOBAHHS

VYdeHble, BHECIIHE
Hau00IBIIHH BKJIAI B
pazeaTHe ®KM

OCHOBHBIE 3aKOHBI,
TeOPHH, P HHIIHIBI

MexaHHYECKas]

XVI-XVIIIBE.

Jdemokpur, ['amumnei,
Hexapt, HerOTOH

[IpuHIHDI
OTHOCHTEIBHOCTH;
3aKOHBI JHHAMHKH,
3aKOH BCEMHPHOIO
TATOTCHHA, 3aKOHEI
COXpaHEHHS

SJICKT])OJIHHaMH‘ICCKaH

XIX — Hagaino XX B.

®@apazgei, MakcBel,
OHHINTEHH

3axkoH KymoHa; 3aK0H
3NEKTPOMAarHUTHOH
HHITyKIIHH;
YpPaBHEHHUA
Makcpemna;
CIIELHAIbHAsA TEOPHA
OTHOCHTEIIBHOCTH

KBaHTOBO-II0JIEBAsA

Haugamo XX —
cepenuHa XX BB.

IImaHK, DHHINTEHH,
Bop, Pezepdopa, ae
bpoiine, I efizeH0epr,
[ITpeauHrep

I'unore3a IlmaHKa;
HIECH DHHIITEHHA,
rnocTynatel bopa;
KOPIYCKYJIIPHO-
BOJIHOBOH JyaIHu3M




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

CtapuHHbIn pedpakTop

NTINH30BbIN

Pedonektop HbroTOHa

3epKanbHbIU




CoBpemMeHHasi CnyTHMKOBas
obcepBaTtopus, paboTarowan B
nHdpakpacHOM Anana3oHe

Paanoteneckon B Apecu6o
lMyapTo-Puko
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ITrooonbiTcTBO. C HEro Bce M Ha4YanocChb.
1. xeumc, x. MapmuH «Bce 803MO)XHbIe MUPbI»




Hay4YyHasi 2uriome3sa
ABMNAeTCH
NPeanonoOXeHNeEM O TOM,
YTO CYLLLECTBYET CBA3b
MEXOYy N3BECTHLIM U
BHOBb OOBbACHAEMbIM
aBneHnem. Ho te
rmnoTesbl, KOTopble He
HaLUNW NOATBEPXKAEHUS B

9KCnepuMeHTax, U. HbromoH
CUYUTAIOTCA JIOXXHbIMU U
oTBeprarTcs




[anuneun

CB0oOOAHOE nageHue Ten

M

HbOTOH
3akoH BcemunpHoro taroteHus

v

Pesynbrartbl TeOpun NPOBEPAITCH NOCTOAHHO IKCMepUMeHIMOM, KOTOPbIn
asnaetca KpuUurmepueM npasunbHOCTU Teopun
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CKVE TEOF

OcobeHHOCMb byHOaMeHmasibHbIX
pusuvYeckKkux meopuu —

B UX NPEEMCTBEHHOCTN.

bonee obulasa Teopust BKIIOYaET YacTHbIE,
V)K€ U3BECTHbIE 3aKOHbI

onpeaenseT rpaHnLbl
MCNoNb30BaHUA NpeablayLlen Teopumn.




Cxema memooda HAy4HO20 nowauwzj
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MYYOK BE/TOrO CBETA, MPONAA YEPE3 MPU3MY,
PA3JIATAETCA B CIEKTP. bblJTA BbIABUHYTA TUTOTE3A, HTO
LUNPUHA CMNEKTPA, NOJTYSAEMOTO HA CTOALLEM 3A
MPU3MOW IKPAHE, 3ABUCUT OT YI/IA NAAEHNA MYYKA HA
['PAHb NMPN3Mbl. HEOBXOAWNMO 3KCNEPUMEHTAJ/IbHO
[MPOBEPUTDL 3TY TMMNOTE3Y. KAKWUE ABA OIlMbITA U3 TEX,
CXEMbI ROTOPbBIX NMPEACTABJIEHBbI HVARE, HYXKHO MPOBECTU
0714 TAKOIro MCC/TIEAOBAHNA?

bul
buB
Aub
Bul




* [TIPU3Mbl OJ1A NMPOBEOEHUNA OlbITA
OOJI>XHbI bbITb OVMHAKOBbBIMW, T.E.
YOl NP BEPLUMHE PABHBIM.

« COOTETCBEHHO YIbl NAOEHNA
BYAYT PA3ITHYNHbBI B CITYHAE A U b.

* BCITOMHUTE, KAK TTOCTPOWUTDb YT OJ1
IAJEHUA.




EF3 2009,A7 HA ®OTOI PAGUNU
[MOKASAHA YCTAHOBKA OJ14
NCCINEOOBAHNA PABHOYC-
KOPEHHOI'O CKOJIbXKEHNA
KAPETKW (1) MACCOW 0,1 KI MO
HAKNOHHOW MNNOCKOCTW,
YCTAHOBMEHHOW MO YINOM
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?

GO0
U =1,25f
U =o0,5t
V=25t

V=109t
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« 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




(Er 2009 ., AEMO) A24. [[POBOAHUKU U3TOTOBJ1EHbI 3
OAHOIO N TOIO KE MATEPUAJTIA. KAKYHO MAPY
NMPOBOAHNKOB HYHKHO BbIBPATb, HTOBbI HA OlbITE
OBHAPYXUTb SABUNCMMOCTb COIMNMPOTUBJIEHUNA
MPOBOJIOKW OT EE ANAMETPA?

H @D 2)D 3) Q ) 4) (D
y ) ) ) a




Bce 6eckoHe4YHOe pa3Hoobpa3ue ghusuv4eckux rnpoueccoes,

npoucxoosuiux 8 HawemM Mmupe, MOXHO 06BLSICHUMb
cyuwiecmeogaHueM e npupode o4YeHb Masio20 Kosudyecmea

dyHIaMeHmMasnbHbIX 83aumModelucmeuu




Paauyc nencrBus, M -
BeCKOHeYHO OonbLLUOM

MecTO B3anmogemcreBus -
Mexay Tenamu,
UMEeKLLMMU Maccy

[MepeHOCUYUK
B3aumMoaeucTBus

PpaBUTOHDI

OANbHOOENCTBYIOUIEE
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OANbHOOENCTBYHOLL

Paouvc nencrBuda, M -
BeckOoHe4YHO OonbLuOn

MecTto B3anmoneucTreus -
Mexpay Tenamu,
UMerLwnmMmn 3apsag

[MepeHOCYUK
B3aumMoaeucTBus

DPOTOHDLI




(c) HAJTHHO?




NS e

o Aﬂcmn Paauyc nencrBus, M —

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

MecTo B3aumoaencreusa —
Mexay KBapkamu

[MepeHOCUYUK
B3aunmMoaeucTBus

Cunbl NPUTAXXEHUSA MEXAY KBapKaMun BO30HLI

KOHAEHCUPYIOTCA B BUAe obnaka o
PaguoakTuBHbIU pacnag

— ypaHa,
o peakumnn TepmMmosaaepHoOro
KOPTKO EMCTBYI'O EE CUHTEe3a Ha ConHue




. HAbaoxo

Connna Hduamerp BHANMON TacTH
Poer Paguye Conrennoss Beenenroi
YENOBLKA BemMin CHOTEM R

AOJTIMHA

AdnuHa — mepa 0111 usmMepeHuUs1 paccmMosTHUSA

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




BPEMA

Bpemsi — Mepa usmepeHue pa3HbIx
MPOMEeXYMmKoe epeMeHU

1015 1010 105 1 10° 1010 1015

S f )
| | % } = 1- V:.A @ a
Bpems, Ilepuox Ilepnog

3a KOTOpoOe CBeT KoneDaHuii Konebanusa Huaun Boapacr

nepecexaer axpo Ilepwoa  pagmoerons Ilepuox MAATHHUKA YyeJsioBeKa Bceneunoﬁ
KoJebanuii KoebaHui Bospact
BHAHMOIO CBeTa 3BYKOBBEIX BOJIH Cyrxn 3eMan

CekyHOa — ama eQuHuUuya 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 PAJTAKTHE
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
N3MepeHunsa CUJibl TOKa " Mepr“)] LMnuHAap (V)
HanpsXeHus
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[MorpelwHOCTb U3MepeHnss — OLUeHKa OTKNOHEHUSA BEeJNIUYUHDI
N3MEPEHHOro 3Ha4YEeHNA BENNYMHLI OT €€ UCTUHHOIO 3HaYeHus. IorpeluHoCcTb
N3MEPEHUNSA SBNSETCHA XapaKTepUCTUKoun (Mepom)

TOYHOCTU U3MEPEHMA.
lNMorpewHOCTbL U3MepUTESILHOIo Npmndopa - pasHOCTb MexQy nokasaHnem
npubopa 1 NICTUHHBbIM 3HAYEHNEM N3MEPSIEMOWN BENNYMHDI
[TorpelwHOCTb U3MEPEHUA paBHA NOMOBUHE LEHbI AeneHns npubdopa
AbcontoTHas norpewHocTb namepeHnsa (Ausm.) - pasHOCTb MeXay
OencTBUTENbHBbIM U UICTUHHBLIM 3HAYEHUSMU U3MEPSEMOUN BENMUYNHDI:
Au3m.=X0. - Xu.

OTHOCUTEeNnbHaA NOrpPeWwHoOCTb n3mMmepeHuna (6u3m.) - OTHOLEHME
abCoONTHOM MOrPELLHOCTU U3MEPEHUS K UCTUHHOMY 3HAYEHUI0 N3MEPAEMON
BEITMYMHbI, BblpaXXeHHoe B Y%:

A
y =] 2 |x100%
X

/ np.
N




