DYOJHOBCROE TBIACHEE

Paboty BhinonHuna: MakapoBa EkaTepuHa,
yuyeHuua 7 knacca, F[OY COLL Ne 546 r.MockBbl
PykoBoautenb: KazakoBa l0.B., yuntenb ousnku




B 1827 rony bpoyH, pa3risiabiBasi
10/l MUKPOCKOIIOM BbIIeJICHHbIE U3

KJICTOK NMbLIbIBI CEBEpoaMepu-

KaHCKOro pacrenus Clarkia

pulchella B3BenieHHbIE B BOjIE
HUTOIIa3MaTUYeCKHUe 3¢pHa,
HEO0KUAAHHO O0HAPYKUJI, YTO OHU
HenpepbIBHO APOXKAT U
[epeABUIralTCA ¢ MECTa HA MeCTO.



o Heab padoThi: NPOHA0IIOIATH U U3YYUTH OPOYHOBCKOE
JIBHKEHUE YaCTHUIl, B3BCHICHHBIX B BOJIE.

0 QOO0beKT UcCaeI0BAHNA: OPOYHOBCKOE IBUIKEHUE.

o IlpeaMer MCC/IeI0BAHUA: OCOOEHHOCTH HADIIONEHUS U
XapakTep OPOyYHOBCKOI'O JIBHKCHUS.

o MecTo npoBe/ieHUs pad0Thl: Y4eOHO-HAYYHbIH

paaguopuzndeckuii uenrp MIIT'Y




3agauu ucCJeT10BAHUS:

1. H3y4uTh HCTOPUIO OTKPHITHHA OPOYHOBCKOIO
JBUKEHUS.

2. M3yuyuTh 3HAYEHUE OTKPHITUSA OPOYHOBCKOI0
JABUKEHUS 1JIsl PAa3BUTHA HAYKH.

3. BbISICHUTDH BJIMsSIHUE PA3HBIX (PAKTOPOB HA
XapakTep OPOYHOBCKOIO IBHKEHHUSI.

4. IlpoBecTH 3KCIIEPUMEHT MO HAOIIOACHHUIO
OpPOYHOBCKOIO IBHKEHMA.

MeToabl UCCJIETOBAHUS

1. M3ydeHue JuTepaTypbl U MaTEpPUAJIOB CAHTOB
HNHTEepHETA IO JAHHOU TEMeE.

2. MH3y4yeHue xapakrepa OpOYHOBCKOIO IBHMKEHHUS
IPH MOMOILU MOJEJIH.

3. HaOaroneHue OPOYHOBCKOIO ABUKEHMUS.




BeanunHaa nbUIBIIEBBIX KIIETOK KoJjiebneTcs oT 2,5 MKM 10 250 MKM
bpoyHOBCKHME YacTUIbl UMEIOT pazmep nopsaka 0,1—-1 mrwm.

0 B 1824 1. nosiBisieTcsl HOBBIM TUII MEHKPOCKOIA, 00€CIICUMBAIOIIUIMA
yBeandeHue B 500-1000 pa3. OH O3B0 YBEJIUYNATD YaCTHUIBI, 10
pasmepa 0,1-1 Mmm

0 Ho B cBoen cTrarbe bpoyH cienuaibHO NOJAYEPKUBAET, YTO Y HETO
ObLIM OOBIYHBIC JBOSIKOBBIIIYKJIbIC JIMH3bI, 3HAYUT OH MOT
yBEJIMYMBATh OOBEKTHI HE Oosee, ueM B S00 pa3, TO €CTh YaCTHUIIbI
yBeJ'II/I‘II/IBaJII/ICB 710 pasMepa BCero 0,05-0,5 mm.

Muxkpockorsl 18 Beka



AHTOHM BaH JleBeHryk (1632-1723)

Eme B 1670 roxy
M300peTareIb MUKPOCKOIIA
rojutagael; AHTOHA
JIeBEHT'YK BO3MOXHO
HAOJIFOIAJI AaHAJIOTMYHOE
SBJICHHE, TaK KaK €ro
MHKPOCKOM JIaBaJl
yeenuuenue 10 300 pas, HO
3a4aTOYHOE COCTOSIHUE
MOJICKYJISIPHOIO YUCHHUS B
TO BpeMs HE IPUBJICKIN
BHUMAaHHNA K HAOIOIEHUIO
JleBeHryxka.




OT1pbiBOK U3 no3MbI JIykpenust Kapa

«O mpupoae Beuemn»

‘ th:T IHOCMOTPH: BCAKUIA pa3, KOIa COJIHEUHbII CBET MPOHUKAET

o

B HallIM XUaMIna U Mpak nmpope3aeT CBOMMH JIyYaMM,
 MHo0KeCcTBO MaJICHbKHX TeJI B IIYCTOTE, Thl YBUAMIIb, MeJIbKas,
MeuyTcs B3aa M BIEpPEn B JIY4MCTOM CUSIHUHM CBETA...



CpaBHeHHe XapaKkTepa ABHKEHUS] YACTHIIbI
IPHU IMOMOIIH MO/IeJIM OPOYHOBCKOIO IBUKEHHUS
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BEIBOJIBI:

0 BpOyHOBCKHE YacTHUIIbI ABMKYTCS IO BIUSHUEM
OCCIOPSAIOYHBIX YIAPOB MOJICKYIIL.

BpOYHOBCKOG ABHUKCHUC ABJIIACTCA XdOTHUYHDBIM.

I1Io TpaeKkTOpHUM YaCTHUIIBI MOKHO CYOUTH 00
WHTEHCUBHOCTH ABUKECHUS, YEM MEHBIIIE Macca
YaCTHUIIbI, TEM UHTEHCUBHEN CTAHOBUTCS JIBUKECHUE.

0 MHTEHCHBHOCTbh OPOYHOBCKOTO JABHKCHHUS MPSIMO
3aBUCHUT OT TEMIEPATYPHI.

7 bpOyHOBCKOE NBWKECHUE HUKOTA HE
IIPEKPAILACTCH.



.
Mapuan CmoinyxoBckuii (1872—1917)

Briepsoie B 1904 rony nan
CTPOro€ OObSICHCHHE
OpPOYHOBCKOI'O JIBUKCHUS
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Anp0epT DUHIITEHH
(1879-1955)

B 1905 rony cozpan

IIEPBYIO KOJUYECTBEHHYIO TEOPUIO
OpOYHOBCKOTO JIBHKCHUSL.

C moMoIIbI0 CTaTUCTUUYECKUX METOJIOB
OH BBIBEJI (POPMYITY JIJIsI CPEAHETO
3HAYCHMS KBaJIpaTa CMEILCHUS
OpOYHOBCKOM YaCTHIIBI:

<r?>=6kTBt

r7e B - HOABUAKHOCTDH YaCTUIILI, KOTOpas
00paTHO MPOMOPLMOHATIBHA BA3KOCTH CPEABI U pa3MEPy YaCTHLIbI,
t — Bpems HaOmoaeHus, T — Temreparypa >KUaKOCTH.



—
JKan baruct lleppen

(1870 - 1942)

B 1906 romy Hayan NpOBOJWTH OIBITHI,
MOATBEPAMBIINE TEOPUIO DUHIITECHHA.

[TonBoast utorn B 1912 roay, oH 3asBHII:

«ATOMHAasl TEOPHA BOCTOPKECTBOBAJIA.
Hexorna MHOro4umncjaeHHble, €€
IMPOTUBHUKH MOBEPKEHbI U OJMH 3a
JAPYIUM OTPEKAKTCH 0T CBOUX B3IVISA/I0B,
B T€YE€HHUE CTOJIb J0JII0r0 BpeMeH!
CUMTABIIUXCH 000CHOBAHHBLIMHU H
MOJIE3HBIMI.

B 1926 r. Ileppen nmoayuny HobOeieBcky1o
IPEMUIO

3a padoTy 1o «IMCKPETHOM NMPUPOAE MATEPUM»



I
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BpOYHOBCKOG ABHZKCHHE YaCTHUIIbI T'YMMHUI'YTAa B BO/C.

ToukaMu oTMeUYeHBbI MOCJIeA0BaATEIbHbIE MOJI0KEHUs YacTulbl yepe3 30 c.
Hao0uroneHus1 BeJIMCh 10l MUKPOCKOIIOM IPH YBeandeHuu ok. 3000.

Pa3zmep yacTui okos10 1 MKM.
OaHa KJIeTKAa COOTBETCTBYET PACCTOAHUIO 3,4 MKM.



MUKPOCKOIT
NIKON
Eclipse LV 100

Buaeoxkamepa

OxyJisip

Monutop

O0beKTHuB

— IIpeaMeTHbIA CTOJUK

BUHTHBI 111 HACTPOUKHU
pe3KocTH

BUHTBI )15l TOPU30HTAJIBHOIO
nepeMemeHust
MpPeAMEeTHOI0 CTOJIMKA



MONOKO MYALWb AKBAPEIb
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BBIBOIDI:

1. BpoyHOBCKO€ IBUKEHUE MOIJIO CIIy4allHO HAaOIr0aThCsl YYEHBIMU 0 bpoyHa, HO
13-3a HECOBEPIIECHCTBA MUKPOCKOIIOB U OTCYTCTBUS MIPEICTABICHUS O MOJIEKY -
JISIPHOM CTPOCHHM BEIIECTB, OHO HUKEM HE n3ydalioch. [locie bpoyHa oHO
U3Y4aJIOCh MHOTUMH YYE€HBIMU, HO J1aTh EMY OObSICHEHHE HUKTO HE CMOT.

2. Co3naHue KOJIMYECTBEHHOM TEOpHUHU OPOYHOBCKOTO ABMKEHUS DUHILITCHHOM U €€
IKCIIEPUMEHTAIbHOE MOATBEp K IeHUE [leppeHOM M03BOINI0 YOSIUTEIBHO 10Ka3aTh
CYIIECTBOBAHUE MOJICKYJ U UX HEMPEPHIBHOTO OECIIOPSAI0YHOTO JIBUKEHHUSI.

3. ITprunrHBI OPOYHOBCKOTO JIBUXKEHHUS - TETJIOBOE ABMXKECHHUE MOJICKYJI CPEAbI 1
OTCYTCTBUE TOYHOM KOMIICHCAIIMU YIAPOB, UCIIBITBIBAEMbBIX YACTUIIEH CO CTOPOHBI
OKPYXAIOILIUX €€ MOJIEKYII.

4. Ha "HTEHCUBHOCTh OPOYHOBCKOTO JIBUKCHUS BIUSIET pa3Mep U Macca
OpOYHOBCKOM YaCTHIIbI, TEMIIEpATypa U BI3KOCTh KUJAKOCTH.

5. HaGnroneHue OpOoyHOBCKOTO JIBUKEHMS BEChbMa CIIOXKHAS 3a/1ada, TaK KaK HaJo:
YMETh MOJIb30BATHCSI MUKPOCKOIIOM,
UCKJIFOUUTD BIMSIHUE HETaTUBHBIX BHEIMIHUX (DAKTOPOB (BUOpaLMK, HAKJIOH CTOJA),
MPOBOAUTH HAOIIOAECHHUE OBICTPO, TTOKA KUJKOCTh HE UCIIAPUIIACK.
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Pojib OpOYHOBCKOI'O JIBUKCHUS

0 bpoyHOBCKOE IBIKCHHUE OTPAHUYMBACT TOYHOCTD
M3MEPUTEIBLHBIX TpruOopoB. Hampumep, mpeaen To4HOCTH
MOKa3aHUM 3epKaIbHOIO TaIbBAHOMETPA OMPEACIACTCS
APO’KAaHUEM 3€pKajblla, M0JJ00HO OPOYHOBCKOM YaCTHIIE

0 3aKkOoHaM{ OPOYHOBCKOIO JABUKEHHS OIPEIACIISACTCS CIIyYaMHOE
JIBUKEHUE 2JICKTPOHOB, BBI3BIBAIONIEE IITYMBI B SJIEKTPUYECKHX
HETAX.

0 Cay4dalHble IBUKEHUS HOHOB B pACTBOPAX AJIECKTPOJIUTOB
YBEJINYMBAIOT UX AJIEKTPUYECKOE COMMPOTHUBIICHUE.
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http://ru.wikipedia.org

http://krugosvet.ru/enc/nauka i_tehnika/fizika/BROUNO
VSKOE_DVIZHENIE.html

http://www.physics.nad.ru/Physics/Cyrillic/brow_txt.htm
http://bse.sci-lib.com/article001503.html
http://scorcher.ru/art/theory/determinism/broun.php
http://marklv.narod.ru/mkt/ris2.htm
http://elementy.ru/trefil/30
http://allphysics.ru/phys/brounovskoe-dvizhenie
http://dxdy.ru/topic24041.html
http://vita-club.ru/microsl.htm




