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Kypnan "Ksant"

OIIIEJIOMJIAIOIIEE

BIIEYATJIEHUE

A. XOJIH JER

Jna pemieHus HeHOTOPHX (DHIMYECKHMX
3aja4 Tpefy0TCA BHIYHACICHHUA BRICOYATN-
el TouHoeTH. OgHAKO pelleHHe MHOTHE
ApYVIMX 3aja4 Moxer OhITE M Ipubnd-
JHEeHHBIM, PH3IHKH TODAATCH TeM, YTO
MoryT OHICTDO OTBEYATE HA BOINPOCH,
TpeGyIOIIHe OTBETA C TOYHOCTBIO JO TIO-
paakas, nenas npubauxeHHble OLEHKH,
OCHOBAHHBIE HA 3ApPaBOM cMuiche. Bor
THOHYHEIH pHMep:

Croabsko aATOMOB peaMHbl CTHDASTCA ¢ IIH-
Hbl ABTOMOOHEABHOrO KOAECA OPH KaKI0M
ero ofopore?

SajayH TaKOro poaa OOBIYHO HA3EI-
BAKOT a380aYaMH 'I‘E]JMH — NI HMeHH
Benukoro ¢uanka IHpuKo PepmMy, KOTO-
PpHIA obnagan BeTHYANINAM HCKYCCTBOM
HE TOJBKO CTABMTE NomgobHBIE 3amaYH,
HO H OGHICTPO H HBHANHO pPEIIATL HX.

Bea comHenmns, y Bac yie BOIHHRIOQ
HECKONBKO BOMPOCOB.

Ha, wornewno, Hpexncde scezo — umeer
Au danHas 3adaya kakoe-aufo npaKTu-
yeckoe sHdyeHue?

BosMo®zHO, H He HMeeT, OJHAKO B MO-
CTAHOBEE 3aJa4M NPOCMATPHBAETCA JHO-
GonelTHAA CBA3L MeXAy MHpoM Gecko-
HEeYHO MANHX (ATOMOB) H MAKDOMHPOM
(aBromMoGuaem). A (DEKTHYECKH Nk
aToM 3agayy — MOMOYB BAM NMOHATE, KAK
CHefyeT NefaTh OLeHKH.

B thopmyauposke artoil sadavu Her
yugpoevtx donneix. C wezo ¥e HAYaTw?

Mur ponsHL CAMH 38JaTh HCXOJHEIE
OAHHEE — PALUYC MOKPHIIIKH, CYMMAaD-
HYH) MACCY PEeaHHB B T. X,

Ho sro evtmbliinennbie dannsie, Kax
Me npu IToM Mbl CMONEM Hﬂ#y‘l&"."b
TOYUHBLL oTaer?

CraThf (AHMOTHOBAME HA PYCCKO-AMEPHEAACKODND
wmypHana sQuantums. ABTOP CTATHH, HANTHCAHHOR B
fropMe QHANOra ¢ YHTATEAEM, — SACTYMeHHWA npodoc-

cop Guaugd B oroTaEke [urelyprokoro yumsepon-
tera, Mepenena ¢ anrasniiceoro H, Baxypemae.
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Ecan mox cnoBoM «TOYHBINHS TOHM-
MA&ThL OTBET, NOAYUYMBIIMH NMOMOMHATENE-
HYI0 OOeHKY OpH o0bHON sKcnepTHIe,
To Bkl HNpaBkl. Ho B 3aga4aX TAKOTO POJA
MOJ +TOYHOCTRIO* MOHHMAKT 4TOYHOCTE
[0 KAKODO-TO MODAIKA*, H, 3AMABASA HC-
XOZHBE TAHHEE OJA Togo0HRX 3agad,
CHJIBHO OIIHOHTBECA JOCTATOYHO TPYAHO.

ITorarno., C uwezo Me Movi HauyHem?

C cocraBieHHMs MJIAHA pelUeHHS safa-
YH — MEI ONpefenuM ofbeM peaHHkl, KO-
TOpAA CTHPAETCH ¢ IMMHEl, 4 3ATeM pAaa-
AenuMm ero Ha o6bem aToma, 9To u Gyaer
HCKOMBIH peaynbTtat. CHauana saiimem-
CcH PeIMHOM.

Ko anil ML
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Cozaacen. H ece we 8 ne npedcras-
AR, kax onpedenuTs ofBEM pPeIUNBL,
!Eﬂ?‘ﬂpﬂ.ll ﬂ?‘ﬂmﬂ‘?‘ﬂﬂ C WUHbB NpU KAX-
dom ofopore Koaecd.

Ero MOMHO Y3HATE, ONpeAenue ofnem
Pe3HHE, KOTOpad OBLIA CTEPTA ¢ IIMHBEL
38 Bce BEpEMA ee BKCIJYVATALLHH, H YHCIO
ofopoToB Koneca 3a 270 BpemA. Pasge-
JIMB OLHO HA APYroe, MLl Haligem offwem
Pe3HHEl, CTHpaeMoH 3a oguH ofopoT KO-
JIECH.

Ivere B — BHemHAN paguyc LIHHEL,
d — ee mmpuHa, h — raybuna crTHpa-
HHA peaHHE ¥ L — paccToAHHe, KOTOpOE
NpONOLIo KOJIeco 38 BCE& spema ero
sKcnayatTanuy. Yueao ofopoToR KoJeca
N papHO pacCTOAHHIO, KOTOPOE TMPOLLIO
KOJeco, JeMeHHOMY HA AJHHY OKDYHO-
cTH 000oma IIHHEL;

L
N= 2nR °

Obwem Beeii peavHsl V ecTk obbem mH-
JHHAPA TOMIMHHOH h:

V=2nRdh.

Torga ofeeM peswHBl, cCTHpaeMmoll ¢ LIH-
HBl IpH ogHoM ofopoTe KoOJeca, paABEH
V. 2aRdh  40R%dh

N = Lj(2aR) — L -

Vﬂ.:

OTMeTHM, 4TO MBI 3aMeHHan n° Ha 10,
YTO BIIOJTHE ROMYCTHMO, 8CMH YYeCTh Ie-
JIH, KOTOPEIE MBI TIpeceyemM.

Ho sedb ner nHuxakoll HeolxodumMocTu
samenars n° na 10. Moil kaavkyasarop
noxaaoteaer 9.87.

Bam kamkeTcH, 4TO ecJIM BRI He Cchesiae-
T¢ TAKOH 3aMeHEl, OTBET Dymer OGonee
TouHkiM? Haseproe. OfHAKO HAILIH TO-
CAefyIOWMe BRIYHCIEHHA OGYAYT Ha-
CTOJBKO NPHOIHIHTENBHBIME, YTO TAKOH
noTepel TOYHOCTH MOMHO cBOGOLHO npe-
nefpeus., Hpome toro, ¢ uucnom 10 ro-
]}ﬂﬁ}.‘[ﬂ nNpHATHee HMETE ,II;'EJI'CI.

Xopowo, donycrum. Yro dJdarvwe?

Mu yxxe gocTurad GOABIIOro Nporpec-
ca, CBefA pelleHHe 3aJ84YH K ONepHpo-
BAHHK) ¢ BEJIHYHHAMH, HCITCIPI:IE MO3eM
onpexenuTs. CROPO MBI 3TO CHEN8eM.
A nmoxa paBajiTe HEMHOrO MOPAIMBILI-
aaem of aTomMax.

Mue sce epema He dasan noxos eon-
poc, uro Taxoe sarom pesunwvis? A dy-
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M0, Mbl He HalldeM TaK0:z0 3AeMeEHTA 8
nepuoduvecxol rTabauye.

Bui, ®oHe4HO, paBel. PesHHA COCTOMT
M3 MOJIEKYJ, KOTOpEle NpeicTaBIAKT
cobof IMHMHHBIE IIENOYKH ATOMOE BOIO-
poja, yriaepoja H EHcnopona. OgHako B
JaHHON 3ajade HAC MHTEpeCYHT HEKHe
aflcTpakTHEI® ATOMEI, PAAHYC KOTOPHIX
MEI 0fO3HAYMM r.

Honarno., 3navur, obfsem V, raxozo
aficTpaKkTHOZO aroMa ecTs ofsem cdepsi
paduycom r, v. e. V =(4n/3)r". Ilpa-
BUABHO?

Mot so crazaTh ¥ Tak, OfHAKO AydIIe
(1 npome) monosxures V .=(2r)’. Taxoe
JONYINEHHe O3HAYAET, YTO MBI CYHTAEM
ATOMBl KPOXOTHRIMH KyGHUEAMH, & 3TO
JaeT BOAMOMHOCTE YUYeCThk H MEXATOM-
HBIE DACCTOAHHA,

Hrarx, 4rofel noay4urs OTEET, HAM
0CTaAOCE paadeauts odHYy Ywe uisecr-
HYW0 seauduny Ha dpyzyro. Ilpasunvno?

IMpasuneno. KonudecTso aToMOB pe-
AHMHEI, KUW]}HE CTHPAKTCA ¢ IIHHE 34
oauH obopor koneca, paBHO

Ve 40R’dh __ 5R°dh

e — = -
Va L[2r}3 L

Teneps MBI roTOBE K BEYHCIACHHAM,

IMyers R=1 ¢pyr=30 em=3/10 m,
d=4 npwiMa=10 em=1/10 ™, h=
=1/6 pofima=~4 MmM=4/1000 m, L=
=50000 mune=28 - 107 m, r=10 """m%,
Hogcragnas 2TH 3HAYEHHA B NOAYYEH-
HOe BRIDAMKEeHHE JJIA N, MBI JOJA HB ITOM-
HHTBH, 4YTO BCE “JIEHBl HYX¥ HO BBIDA3HTH
B OJHHX M TeX e eJHHHIAaX, HAPUMeD
B MeTpax. Torga mbl mMogy4HM

5. 8. 3. 4
10. 10- 10. 1000. &. 107 107"

n=

Xorure, A nOCYUTAN ITO EblDANEHLE
HO MOeM KAAbKYAATOpe?

Her. OfGoiiTics Ge3 KATLKYIATOPA MDH
pemeHHH zagadH Pepmm — sTO mEno
yecTH. JlaBaiTe nepenuieM moJy4YeHHoOe
BHIpastenue, cofpaeB BMecTe BCe IIEJIkIE
yuena M eBee crenedH 10:

n=( 533 4) 107,

*) Puamrn obMuHo CURTAIT PAAKHYE ATOMA PABHRM
umenno 1017 u, [loneamo samommnss 81o wHeno,
(Memay npounm, gnnayn ALpE ATOMA OOLMHO NOTATA-
T PABH M ! w.) (Hpuxs. ped.)

Ko anil ML
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Jlerko aaMeTHTh, 9TO BEIpAMKEHHe B cKO6-
kax npumepHo pasHo 20. Taxum obpa-
30M, ROIHYSCTBO ATOMORB pEEHHH, CTH-
pAeMEIX ¢ IIHHEI 38 oAHH o6opoT KOIEeCca,
paBso n=2 . 10'%,

He caedyer au orGpocurs deoliky u
OKpY2AUTL 3TO Yucao do 10'%2

Ha, wodeyno. OTcyTCTBHE NBOHKH He
MOBJHAET HA TOYHOCTH HaMmlel OLeHKH.

Hrak, ecad KTO-TO Ha BeYepHHKE 38-
JacT BaM «BOMPOC O Kosleces (a moBepeTe
mHe, kKTo-HUOyaR na cpenaer stol), BRI
MOEEeTE I"II)"GOK{}HHEIIEHHG NoCMOTpeTb
B [OTOJIOK H 4Yeped mapy MHUHYT [NpOH3-
Hectu: «IIpumepno.. 10'" aromos sa
oauH obopors. HMenno Tar orBeuas Ha
nmoaoGHee Bonmpockl cam DepMu,

Ilpegnaram BaAM NOYNPAXKHATBCA H
peuTh enje aBe sagaun Depmu:

1. B1980 roay nacenense ropoia Boe-
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CRONMBKO IIKOALHEIX yuHTeneil Oplio B
ropoge B ToM rogy?
2., CrRoIBKO ranloHoB OeEHZHHA eMXxe-

NrogHO CHCHMAKNT BCEe YACTHRIE ABTOMA-
muHe B CIITA?

Bonsmod mnmE mManeHsKHET

Kax nes cynraere, 10'® atomos, crapaw-
MHEXCA ¢ MHHEK OpE Kampom ofopore
KEOAeCA, 3T0 MEOTO EAE mMano? (OTeeTETE
HA ITOT BOOPOC HE YOACTCH Z0 TeX nop,
NOKA Bbl HE OTBETHTE HA APYTOH BONPOC:
«MROrO HAH MAA0 D0 OTHEOHEHHE) K Ue-
my?s» Ecam pacemarpmeats 10" mpoero
E4K 9HCA0 — 3T0, KEOHed9HO, mHOre. Ha-
opamep, oxo 8 10 000 000 pas Goanmre,
gem wECA0 3kean B Maeamom Ilyta.

Oamaxo y Hac peds HAET He NPOCTO O
aucae 10'%, a o umecnme atomos. A sro
npemeproe & 10 000 000 paz mensme, gem
KONHYECTED ATOMOR B CTAKAHE BONKL

ToHa cocTaBnAno 560 000 wemomex.

Koukypc «MaremaTuka 6—8»

M maunHaem TpeTHE KOHEKYDPE no pemesn 3anaq «Maremarmka
f—8+. PeayabTaTh DpeIslIyIere EOHKYpea 6ynyT omylankoBann
B CHAENYHIeM HOMepe HyPHATA.

¥enopHa KOHEYPCAD B HeM MOUYT  YYACTBOBATE YHAINHECH
6—8 maaccos, kKoTopum GyayT mpegaoskens 24 sajaqm, mo 3 B
wam oM somepe mypraxa. [Hofegarean GyoyT HArpaspeds MpH-
JAME H ZHIAOMAME.

Pelmenms 3389 3TOT0 HOMeps BnrcsraafTe 2o 1 nexabps 1982 ropa
no agpecy: 103006, Mockea, K-8, 1-a Teepceaa-flMeras ya..
271, +Keanrs, ¢ momerxoili: «Houxype eMaremarsea 6-—H8s. He
aalynIeTe YEA3ATE (PAMRAAHI, HMA, MKOIY, KIACC H IOMAnNiHE
anpec.

Jagaun

1. Ecaw sexepom HA [lone
Yyaec saxonaTk 3J010TRIE
MOMETRI, TO K YTDY HA HX
MecTe BHIPACTYT OIHHAKO-
BRI JIEPEERA © J0J0THMH

MOHeTAMH H& BeTBAX. Bypa-
THHO npumen Ha [Tome Yy-
Aec B NOHeAeNBHHE, HMed
5 3omoTeiX mMoeHeT. OH X09eT
HNONY9HTh He MeHEIIe
1992 moner. Buipacts mep-
BhiE gepeBbA, OH MOHAT, 9TO
eMOMeT RoGHTLCA CBOErD HE
paHbLIe cPeaEl, HO He Modme
NATHHOE. CyMeeT aOH OH
OKAIATHCH BIAJEJNBIEM pPOB-
HO 1992 moner?

H. Axyauu

2, Henwe ypena a4, b H ¢
TAKOBRL, 4T0 ab-+ be4ca=10,
Hoxamxure, 4ro 4Heao abe

B BH/E NPOHaBEJeHHA KBAJ-
paTa Uedoro 4Mcia HA KY0
en0r0 YHea.

B. Mpoussoros

3. TlpasuneHeIR  Tpe-
¥roAbHUE cO cTopoHofl gau-
Hbl i pasBuT HE eAMHHYHRE
NpPABHALHEIE TPEYTONBHHKH
{em. pucyHOK). CHOTBHO C¥-
L[eCcTRYeT PAZMHYHEIX pPAB-
HOCTOPOMHHX  TPeYTOJLHH-
EDE.'H-EPIJIBI{H KOTOPEIX HAB-
JAKTCA EBPIJIHHH.MI{ ITHX

EIHHHYHMX TPEYTOJEHH-
woe? (3amerum, uTo nOpR
n=1 »ro unciao pasno 1,
np# n=2 0HO pABRHO 5§, & TIPH
n=43 pasuo 15.)

LA TR R

MoceT GRITL NPEeLCTABIEHO H. Asusoa
Copyright ©1996-2002 MIITHMO YUYACTHAK
[Mmnmre Ham: kvant@mecme.ru y
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