HayuyHasn
KapTHHa Mupa |

Hayka mn3owpdeT yM, ydeHbe BOCTPUT NaMATb.
Kosbma lNpyTKoB




Llenb ypoka: pacuvpenue kpyrozopa 1 hopMUpoBaHue
MWUPOBO33PEHMSI.

Fanunnen

QEMOKQMT

Pe3epdopa

g

MakcBenn

oe bpownb  [en3eHbepr ['enn-MaHH

e~
LLipeanHrep
NMoama Jlykpeuusa Kapa «O KTo MewwaeT Tebe BblagyMaThb
npupoae sewen>» (HaXKMm MOPOX HEMPOMOKAEMBbIN?

CCbUJIKY) Ko3bma pyTroB



ATomuam AHTUYHbLIX aTOMU3M

a

CuuTtaeTtcs, UTO uaero BbiABUHYN @
ApeBHerpeueckuun comnocod =

JdeMOoKpUT, a pa3BuBan SNUKYP.
9 «ATOM» — Ipey. «HeaennMbIn».

«HeaeIMMbIin>»

«HEN3MEHHbIN> «OT/INYAIOTCSH
no popme M
«BE@YHbIN> pa3Mepam»

«pa3JZInyHbie Tesla COCTOAT U3
pa3/InyHbIX aTOMOB>



AHTUYHbIM aTOMU3M (420 1. 4O H.3.) Beka)

MexaHU4YeCKum Mup I-

111

B3rnaabl ApeBHUX (UI0COdOB, He

NoATBEPXXAEHHbIE OMnblTaMy,

HabnoaeHUAMN N TEOPETUYECKUMMU
obocHoBaHusaAMU [anunes, [lekapTa,

HblOTOHA:

bbiCcTpee;

® €C/IN Ha TEN0 HMUYTO He
NENCTBYET,

_TO TeNO 0CTaHaB/MBAETCS.

- B BaKyyMe TSXKENble Tena nauamT\

/




MKM MexaHn4yeckas KapTuHa Mupa | XVI—XVIII

OCHOBHbIE 3aKOHbI, TEOPpUMN, MPUHLMUNDI:
NMPUHLIUN OTHOCUTEJ/IbHOCTH, 3aKOHbI
ANHAMMKWN, 3aKOH BCEMUPHOro
TAroTeHus, 3aKOHbl COXpPaHEHMUA.

Hanbonblwinn Bknaa B passutne MKM
BHECn:

Fanunen, lekapt, HblOTOH.

B 1593 roay Nanuneun onybankoBan KHUIy nog HasBaHUeM
\ «MexaHuka», rge onucasa CBou HabnroaeHus. /




MKM MexaHun4yeckas KapTuHa Mupa | XVI—XVIII

B ocHoBe M KM Jj1e:kMT MeXaHHYeCcKoe
nepeMenieHue Tej (4acTuir),
00bsACHSAEMOE I'PABUTAIIMOHHBIM
B3aUMOICHUCTBUEM.

\ /

/ I paBUTAaNIMOHHOE B3aMMOJICUCTBUE :\
YHHUBEPCAIbHO, €My IOABEPIKCHEI BCE TEIA U
JaCTHIIBI, HE3aBUCHMO OT 3apsiaa; paguyc
IercTBUS OCCKOHEUHBIN; HEOOIbIIIas
MHTCHCUBHOCTD; YBEINUHBACTCS C POCTOM
MaccChI TeJIa.

A /




NMpo6nemMma MexaHN4YEeCKOW KapTUHbl MUpa

[leMOHCTpauus
npenoaaBaTens

NNEKTPOMaAlrHUTHbLIE ABJICHUSL.

{ B pamkax MKM He yaanocb 06 bACHUTDL j
s am—




DNeKTpoanHaMuyeckas

KapTMHa MMpa

—Hau.
XX

-~

\

Bce asBJ1eHUSA ONIMCHIBAIOTCH C
IIOMOIIbI0O TPABUTAIIMOHHOIO H

IIEKTPOMATHUTHOIO
B3aMMOIECUCTBHM.

~

B3aumoaelictBue

B3aumoneiic
TBYIOLIME
YaCTHIBI

Paamyc
NEeUCTBUS,
M

/
OTH.

HHTCHCHUB
HOCTb

| paBUTalIMOHHOE

Bce

o0

1

DIECKTPOMArHUTHOE

Toapko
3apAabI

o0

1036




+ —Ha\.

E dNeKTpoaAMHaMMNYeCKasa KapTUHa XX

MUpa

~

Hanbonblunn BKNaa B pa3BuTUE BHEC/IN:
dapanen, Makcsens, DUHILUTEHNH.

OCHOBHbI€e 3aKOHbI, TEOPUU, NPUHLMUNDI:
3aKOH KyJiOHaA, 3aKOH 3J/1IeKTPOMarHUTHOMU
MHAYKUUMK, YypaBHeHusa Makceenna (3/m
BOJIHA), cneyuasibHas Teopus
OTHOCUTENIbHOCTM!.

N




DNeKTpoAMHaMMYeCcKass KapTUHa MUPa

He ynanocb 06bSACHUTD:
TenJioBoe usJsiyuyeHue;
YCTOMUYMBOCTb aTOMaQ;
JINHENYaTbIN CNEKTP;

PAaANOaKTUBHOCTD;

doToadhheKrT.

«IMnaHk nocagun B yxo busmkam 6noxy>» (AnbbeptT QUHWITENH).

3apoxxaeHne KBaHTOBOU (DU3NKN

«WU3ny4yeHune ncnyckaercs nopumsamm (KBaHTamMm),
N SHEPrus KaXxaou nopLunm nponopLumMoHasibHa
yacrtoTte usny4yeHus E = hv».




MKM-+HOBO 3apo)XxaeHne KBaHTOBOM Hau. XX
bunsmnkn

C TOUYKM 3peHUs K1aCCUYECKOMN
3/1IeKTPOANHAMMKUN aTOM HEYCTOUUMB.

DNeKTPoH (OTpuuaTENbHO 3apsiXXeHHas YacTuua),
NBUrasiCb YCKOPEHHO Mo opbuTe, AO/MKEH HENPEPbLIBHO
M31y4yaTb SHEPrUO0 B BUAE NEKTPOMArHUTHOW BOJIHbI
1 32 OYEHb KOPOTKUN PFMEXYTOK BPEMEHN AO0MKEH
ynacTtb B 94P0. [1¢ 6nnxkeHus 3ne|<@|a
C 5ApOM, YacToTa AHMSI aTOMApPHOro Y&:3a
[NO/MKHA YBEINYMBATbLCS.
OCHOBHbIE BbIBOAbI: aTOM HecTtabusieH, cnexkTp
M3JTy4eHUs aTOMApPHOro rasa CrnJioLlHOM.
3TH BbiBOAbl NPAaKTUKOU ONpPOBEpPratoTcs.




5KM-+HOBO 3apoxxaeHue KBaHTOBOM Hau. XX

- Ppunsnkun

CtabunbHOCTbL aTOMA

KeaHToBbIe nocTtynatsr bopa.

E, E,

@ hv E, hv E,

E; L re—pe— &

‘/%2’1 B d E.

Ek 3 En = hvkn El | El
IAE| npu E_ > E, npu E_<E,

Vi=
h U3snyueHue nornoueHue



58KM+HOBO 3apo)XxaeHne KBaHTOBOM Hau. XX

- Ppusnkmn

HenpepbIBHLIA U JIMHENYATBIN € NEeKTpPbI.

1) HenpepbIBHBLINA

2) nNuUHerMuaThIMA

3) nonocateii
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G’IMHeﬁanblﬁ CMEeKTP — aTtoMapHbIi ra3 npu Hebonbwmnx T 1 p.
NMonocartbin CMEKTP — MOoneKynsipHbIN ra3 npu Hebonbwmnx T u p.
HenpepbiBHbIN CNEKTP — XXNAKOCTU, TBEPAbIE TeNa U
BblICOKOTEMMNepaTypHas naasMma.

\_ v




3KM+HOBO 3apo)xaeHue KBaHTOBOM Hau. XX
' .
Ppusnkmn

y

Uaena KBaHTOBaHUA 3HepPrun. Makc lNnaxk
(1900 ropg); OnHwTenH (1905 roa), Hunbe bop
(noctynatbl bopa — cTabunbHOCTbL aToMa Ha
OCHOBaHWUM KBAHTOBAHUS SHEPTUN); DNHLLTEWH

(dboTOoadhdhekT

hv=E + A; 1905 rog). 3akoHbl pomoaghpekma
ycmaHoerieHbl Cmonemosbsim 8 1888 200y.

YTo ckasan Y. bperr?

KopnyckynapHo-BonHoBou ayanusm: J1yn oe bpounb
(1924 ropn), LUpéaunrep (1926 ron), Nensendbepr
(NpuHUMn HeonpegenéHHoctn 1926 ron).




2aKM+HOBOE

KBaHTOBO-NoOJIeBasA KapTUHa MUpa

Han6onbluni BK1a4 B pa3BUTUE BHECSIN:
NMnaHk, duHWTEenH, bop, Pe3sepdopa, ae
Bpounb, N'enseHbepr, LLpéauHrep.

OCHOBHbIE 3aKOHbI, TEOPUU, NMPUHLIUNDbI:
runore3a lNnaHka, naen SUHLLUTENH],
nocrynarbl bopa, KOpnyckynsipHO-BO/IHOBOM
AyaJn3mMm.

.




58KM+HOBOE | KBaHTOBO-NoOJZ1IeBasA KapTUHa MUpa XX

Bce siBJIieHNUS1 ONMUCbIBAIOTCS C MNOMOLLbIO
rpaBUTALMOHHOIO, 3JIEKTPOMArHUTHOro U CUJIbHOIO
B3aMMOAEUCTBUN; /1IEKTPOANHAMUNYECKYIO KapTUHY

MMUpa AONOJIHWIN NPUHLUMNOM KBaHTOBaHUSAl SHEpPruu;
06BbeKTbl KBAHTOBOIro MMpa o6s1aparotT BOJIHOBbIMU U
KOPNYCKYNSAPHbIMMU CBOUCTBAMM, OTKPbIT O6MEHHbIN
XapaKTep B3aMMoAeNCTBUMN.

B3aumopeiicrBue B3aumopeiicTBy1o Pagunyc OTHOCHUTEIbHAS
L{He YACTUIIbI nefcTBUs, M UHTEHCUBHOCTH

I'paBUTaAIIMOHHOE Bcee 00 1

jieKTpoMaruuTHoe | ToibKo 3apsiibl o0 1036

CHILHOE Toabko agponsl | 10715 BHYTpPH 1038
sApa

3N1eKTPpOMarHMTHoOe B3auMoaencreme nepepaerca oTtoHaMMm.
CunbHoe B3aMMoAencTBue Mexxay HYK/IoHaMM — NU-Me30HaMM (1945).




CTpoeHune atoma u
aTOMHOro sapa

OO0 3TOM Mb
paccKa3blBanu,
Ha4YnHasa ¢ /-ro

Knacca.



Yncno 3neKTpoHOB B C/loe = 2n?

CTpoeHI/Ie aToMa L13 OneKkTpoH (e) — oTpuuaTenbHbIA 3apsn, BpallaeTcs BOKpPYr
g NonoXuTenbHOro Aapa.

f \ MpotoH (p) — nonoxwuTenbHbIA 3apsad, pPaBeH 3apaay
[lopAaKkoBbIN  (ATOMHbLIK)  HOMEp | >MexTPoHano moaynio.

> HenTpoH (n) — ero 3apsag paBeH HyJHO.
anemeHTa. ObosHavatoT 6yKBOM Z - O6wmn 3apsag aToma paBeH HyJH, TaK Kak YMCIIO 3NEeKTPOHOB

OH MOKa3bIBAET YNCIIO MPOTOHOB (P) | (e) pasHo uucny npoToHoE (p).

\B sppe atoma. P = &= 3 @
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NMNTUNA

He 3abyab oenatb wwenyku!

y=¢-J=7-VY=U Z(GOHOlOdum niagoxsdou

9108hI99 OHXAH euoMh olole en ‘(u) odTB @ gOHOdLUBH OLOUh ULWEH I19Q0Lh
'Y MoadAQ 10ieheHEOQQ "9OHOALNBH OLOUNKh + 90HOLOdU OLIOMK 9108 OL
‘ewole adis @ NMLOBh OLUOMKh 991TIQO LOeaIqERN0| | "OLUdMh 909090 80OHHILLAANQD




O0pa3oBaHKe OTPHUIATSIPHOTO HOHA L1

-

(3

TOT 3HaK (MMHYC) rOBOpPMUT O
TOM, YTO 3apaa YacTulbl

oTpuuaTesibHbIN.
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Habepucb TepneHnsa n He LWErKam HECKOSTbKO CEKYyHA,.

NINTUN

'BOleehALrou 9H 048193imaga 8090H g0HOdLYBLE BLIOUh MMHBHBWEN ndu :Hoalag
=N > &4+» (V)e > (g)d (ed7s 1Add0a Boxumoiemedsa ‘a0HOd.LNBLE OLIONh OXALIOL

BolaeanhnLaal ‘BOLoBHONEN oH ads 8 90HOJLNBH OLUdMh M d0HOLOdU OLOMK) egLo9imag
X 010l€ HOM MIaHauaLennd.Lo BoLaAcedgo — HodwiaLe niaHdua1ennd1io Leetedgondu WOLY




O6pazoBaHKe MONOKUTEILHOIO HOHA [Li *
)

/3TOT 3HaK (NnC) roBOpUT O
TOM, YTO 3apsA4 YacTulbl

NONOXUTENbHbIN.
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Habepucb TeprneHnsa n He LWerkam HECKOSNbKO CEeKyHA,.

NMNTUNA

‘BO19BehALIOU ©H 09.108iMega 8090H aoHOd1MaLE BLUOMh MMHBHBWEN Udu Hoalag
=N < K4» f(z)a < (g)d :(eds JAd¥og soxuimoiemeda ‘aOHOdLMBLE OLIONKh OXALIOL

BOLloeMAaHOWA ‘BO1oBHONEN oH adiTl g GOHOdlIﬂGH oLouh 1 goHolodu OLfOI/Ih) egloaimag
o)X 0101€ HOWN NI9GHTLUB1nXKOoLou BOLGASBng — HodLyeue IﬁIquUGLBthlO 1adal NOLY




O4YERb BAXHbIE [ IPUMEYARWA

ANEeKTPOHbI U NOOLIEe 3NeMeHTapHbIe
B MUKPOMUpe BMECTO JIMHUU

TPAEKTOPUWM nonyyaetcs YyacTuubl NOAYNHAKOTCA 3daKOHaAM
pacnnbiBatoLLEECS B KOPNYCKYINAPHO-BOJTHOBOIO
TPEETERAETES EI I Ayanusma, onucbIBaloTCA

BEPOSATHOCTMW.
BOJTHOBbIMU YPaBHEHUAMMU U
NOAYMHAIOTCA NPUHUMNY
HeonpenesrieHHOCTMU.

MpeactaBneHne 06 3MeKTPOHHbIX

opbuTtax, Nno KOTOPbIM ABUXYTCH
3NEeKTPOHbI-YacTULbIl, ABHO
ycTapeno.

B coBpemeHHON hpn3nkKe Nonb3yrOTCA

NMOHATUAMMU IINEKTPOHHOIO obnaka u
Obnaka BepoATHOCTU NIOTHOCTU pacnpegeneHuns

3/1EKTPOHA B aTOME ANA 3NIeKTPOHHOro obnaka.
HEKOTOpPbIX C/lyYaes.




B aape MeHaeTca Yncno
NPOTOHOB.
YTo obpasyetca?

OH
N30Tonmn

HoBoe
BELLECTBO



B aape meHaeTcs Yncno HENTPOHOB,
HO YNCI10 NPOTOHOB HE N3MEHSAETCS.

UTo obpasyetca?
VIOH

N30Tonmn

HoBoe
BELLECTBO



OU3KYyNLTMUHYTKA

CTOMETPOBKU HE
oyner.

KTO Xo4yeT BCKOUYUTL U
KPUKHYTb — camMoe
BpeMsl.



KIMKM+HOBOE Pa3zBuTue KBaHTOBO-NMOJIeBOM C cep. XX

KapTUHbI MUpa

PaaunoakTUBHOCTL. - BeTa_pacnan ﬂnep BHéC
Buabl paAMOAKTUBHBIX U3NYYEeHUI.
CBOU KOPPEKTUBbI.

2 10+ 10 KoHeL 60-x rogoB XX

"X —TIY+5He BEKa.
w—nyv.o. | pa3paboTaHa Teopus
cnaboro
B3aMMOAEUCTBMUA.

Cna6oe B3anMmoaencTeBme OTBETCTBEHHO 3a BCe BUAbl
6eTta-pacnapga sgep v 3a MHOrue pacnagbl
3J/1IEMEHTAapPHbIX YaCTUL, 3a TepMOosAEepPHbIN CUHTES, 3a
BCe npoLeccbl B3aMMOAEUCTBUS HEUTPUHO C
BelleCTBOM.
KopoTkopeiicTBylollee — paauyc aecreua 10°17m.
EMy noaBep)XeHbl BCe YacTUlbl, KpoMme (pOTOHaA.
OTHoOCUTenbHas UHTEHCUBHOCTb 1032,




C Pa3BMTHE KBAHTOBO-MN0JIEBOM KapTUHbI MUPa

cepeauHbl
XX Beka
(1964).

KBapku — c¢byHAaMeHTaJibHble YacTUlbl, U3
KOTOPbIX COCTOSAIT aAPOHbI, B YaCTHOCTW, NPOTOH U
HENTPOH. B HacTosiLlee BpeMsi U3BECTHO 6 pa3HbiX

Frenn-Maunn, [COPTOB (Yalle roBopsAT — apoMaToB) KBAPKOB. KBapky
Dok LiBeiir. | yaepXxunBaeT cuibHOE B3aumoaencrtame (0bMeH raooHamn).

Ha3Banue 3apsia Macca
q |ThuREEE ) gown ~1/3  |~4 MoB/?
(HEeM TPOHHBIN)
Bepxumni )
+ ~
u e - up 2/3 6 M»bB/c
S | cTpaHHBIH strange -1/3 150 M»B/c?
¢ |ouapoBanmbplii | charm +2/3 1.5 I'B/c?
b | npejecTHbI beauty (bottom) |-1/3 4.5 TB/c?
t | HCTHHHBII truth (top) +2/3 171 I'sB/c?

AAPOH —
ME3O0HbI
nu

6apuvOoHbDI

bapunoHbI=
HYK/TIOHbI U
rMNEpPOHbI

HyKNOHbI =
NPOTOHbLI U
HEWUTPOHbI

NMpoTOH
(uud)

HenTpoH

(udd)

KBapku He MOryT Habnropgatbca B cBO60AHOM Bupae.
[Ona Bcex KBapKOB CyLeCTBYIOT aHTUKBaPKM.
KBapKu y4acTBYIOT B CU/IbHbIX, CN1abbiX 1 3NEKTPOMArHUTHbLIX B3auMOAENCTBUSIX.




()
CoBpeMeHHasa CcTaHAapTHas MoAdesnib MUpa

e MaTepusi COCTOUT U3 KBAPKOB, JIEMTOHOB U
4acTuL, — NEPEHOCYNKOB B3aMMOAENCTBUS.

e /Ina BCex ssieMeHTapHbIX YaCTUL, eCTb
BEPOSITHOCTb OOHAPY)XUTb aHTUYACTULbI.

e KopnyckynsipHO-BO/THOBOU Ayanun3M.
[IpnHUKMNbI HEONPeaeNnEHHOCTU U KBAHTOBAHMS.

o CUNbHbIE, SNEKTPOMAarHUTHbIE N cnabble
B3aMMOAENCTBUSA OMNMUCLIBAIOTCA TEOPUSIMU
BeNIMKOro obbeanHeHmns. OctaeTcs
HeobbeaMHEeHHas rpaBUTaLIUA.




gV _\m 11 IVIUJL »
Y BCeX 4yaCTUL MMeroTCA aHTM‘-IaCTVILIbI

MWUPA
AQpo aToMa COCTOUT U3 afpPpOHOB,
KOTOpPbI€ COCTOAT U3 KBAPKOB.

AAPOHDbI — YacTULbl, YYacTBYHOLWMNE B CUJIbHOM
B3auMMOAENCTBUM.

KBapku — yacTuubl C HelesibiM 3apsaaoBbIM UACIIOM.
KBapku o6MeHuBaloTCa Mexay cobou rnrooHamum,
YacTMLAMM C HYJIEBOM MAaCCOM U HYJ1IeBbIM 3apsaaoM.

Knaccudukauma agpoHoOB

Me30HbI BapUOHbI cocToAT U3 TPEX KBAapKOB

iyt HyKknoHbl 'MnepoH
oAHOro

KBapKa u [MpoTOHbLI | HenTtpoH bl
oAaHOro bl

dHTUKBADKaA




MWUPA
HacTtuubl, He BXxoasilime B COCTaB

AApa, — JIENTOHDI.

JlenToHbl — PpyHAAMEHTaJIbHble YaCTULlbl, HE
yyacTByHLiMe B CUWJ1bHOM B3aUMO4EUCTBUM.
Ha ceroaHst usBectHo 6 21enTOHOB U 6 Ux
aHTUYacCTULU.

Y BCeX 4aCTUL UMErTCS aHTU4YacTUlbl

J1enToOHbl U X AHTUYACTMULibI

DJIEKTPOH U MIOOH TaoH n
NO3UTPOH aHTUMIOOH AHTUTAOH

DNeKTPOHHOoe MIOOHHOE TaoHHOe
HEUTPUHO U HEUTPUHO U HEUTPUHO U
aHTUHEUTPUHO aHTUHEUTPUHO aHTUHEUTPUHO




A

B3anMoaencTBus Mexay Yactulamm
npoucxoanT nocpeacrsom obmeHa
yacTULaMM — rNepeHoCYnKaMm 3TUX

B3auMO4EeNCTBUM.
B3anmogencreuma [lepeHOCUYUKM
[[paBuTaLUMOHHOE 'PpaBUTOHBLI M=0
Cnaboe W-W+ u Z0 6030HbI
85 n 95 macc npoToHa
ANEeKTPpoOMarHMTHoe ®otoHbl (M=0,q9=0)
CunbHoe mrooHbl (M=0,q=0)

[paBUTOHbI MOKa He 0bHapy»eHbl. Bo30HbI 06Hapy>eHbl B Hadane 1980-x roaos.




TEOPUA BEJIMKOIO ObbEAVUHEHUA (TBO UIA
TBO)
Temnepatypa Huxe 1014 K — HeT 06BbeanHeHus:
Bce 4 BMAa B3aMoaeucTBuUA UAYT OTAESbHO.
OT1 1014 K no 10%K — aneKkTpomMarHuTHoe u

cnaboe o6beAnHeHbI B 3aneKTpocnaooe.
HabntogaeTtcs nabopaTtopHO B YCKOPUTENSX.

Temnepatypa okono 104K — o6eanHeHue
3rieKTpocnadoro u CUNbLHOroO.

INNabopaTtopHblie HabnaeHNSA HEBO3MOXHHbI,
NOATBEPXOEHUA KOCBEHHbIE B npoueccax,
npoTeKaloLwmx npmn donee HU3KUX TemMmneparypax.

CynepobbeanHeHune — korpa?

KoHel TeMbl — gasiee KOHCNEKT YPOoKa.




UTO CKASAN Y. BPEIT B HAHAJIE XX
BEKA?

«HeyXenun Mbl AOMKHbI CYMTaATb CBET
COCTOSILUMM U3 KOPNYCKYN B
noHeAenNbHUK, BTOPHUK U cpeny,
NoKa Mbl NnpoAenbiBaeM OnbITbl MO
doToacphekTy, U npeaAcTaBNATL
cebe ero BosiIHamMu B YeTBepr,
NATHULY U cyb600TYy, KOoraa Mbl
paboTaem c ABneHnaAMuU andpakuumu

N nHTepdepeHUnn?»



KOHCHeKT
_yp0Ka

S

420 r. 0O H.3.
AHTMYHDbIN aTOMU3M.
[leMOKpUT, SNUKYyp.

Hepenumbin, HEU3MEHHbIN,
Pa3HbIK Mo MdopMe N pasMepam
aToM.

wre o o L ey 5 o




KOHCFIeKT @ =
yp0|<a

XVI — XXI Beka.
Hay4yHasa Teopusa — 3TO
rmnoresa,
noaTBep)XaeHHas
OonbiTaMM.

: e o o L o




KOHCFIeKT @ =
yp0|<a

XVI — X\%EK&
MexaHnyeckas KapTUHa
Mupa.
Fanunen, ekapt, HbIOTOH.
MexaHun4yeckoe ABNKeHue

noa AenNcCTBMeM CUJ
rpaBMTaLmm.




KOHCFIeKT @ -
yp0|<a

XIX — Haqa;\o XX Beka.

DNeKTpoAnHaMMyecKasa KapTuHa
MUpa.
dapapgen, Makcsessi, JUHLLTEMH.
Bce siBJieHMSA ONUCbIBAIOTCA C
NOMOLLbLIO FrPAaBUTALLMOHHOIO M
3J/1IeKTPOMArHUTHOro
B3auMO4EeNCTBUMN.




KoHCneKT ypokKa

Havano XX — cepeanHa XX Beka.
KBaHTOBO-MNoJieBass KapTUuHa MMpa.
NMnaHk, SuHwteunH, H. bop, Pesepdopa,
ae bpounb, N'ensen6epr, LLpéauHrep.
O6MeHHbIN XapaKTep rpaBUTALLMOHHOIO,
3/1IEKTPOMArHUTHOro, CUWJ1bHOIro
B3amMoaencTtBun. NMpuHLUMNDbI
KBaAaHTOBaHUA U HeonpeaeneHHOCTM.
KopnyckynsipHO-BOJIHOBOW AiyaJIu3M.




()
CoBpeMeHHasa CcTaHAapTHas MoAdesnib MUpa

e MaTepusi COCTOUT U3 KBAPKOB, JIEMTOHOB U
4acTuL, — NEPEHOCYNKOB B3aMMOAENCTBUS.

e /Ina BCex ssieMeHTapHbIX YaCTUL, eCTb
BEPOSITHOCTb OOHAPY)XUTb aHTUYACTULbI.

e KopnyckynsipHO-BO/THOBOU Ayanun3M.
[IpnHUKMNbI HEONPeaeNnEHHOCTU U KBAHTOBAHMS.

o CUNbHbIE, SNEKTPOMAarHUTHbIE N cnabble
B3aMMOAENCTBUSA OMNMUCLIBAIOTCA TEOPUSIMU
BeNIMKOro obbeanHeHmns. OctaeTcs
HeobbeaMHEeHHas rpaBUTaLIUA.




(D
[lomMmallHee 3ag4aHue

lcnonb3ys NpuBeAEHHbIE HUXE CCbIIKY,
COCTaBUTb KOHCMEKT MO TEME:

«KBapku, aApoHbl, NENTOHbI. XapaKTEPUCTUKN
dyHAaMEeHTaNbHbIX B3aMMOAENCTBUN U UX

NepeHoCUYMKN»,
Ccbl/ikn
. http://elementy.ru — Hay4YyHasa sHUMKNIONEANS.
2. http://ru.wikipedia.org — Bukuneausi, ceoboaHas
SHUMKONeamns.
3. YuebHukun dpunsmnkm ana 10 mn 11 knaccos
Pa3/IMYHbIX aBTOPOB.

—t




Ucnoab30BaHHBbIC MATEPHAJIBI
http://elementy.ru — mayunas sHIMKIOIENS.

http://ru.wikipedia.org — Bukunenus, cBoOonHas
SHITAKJIOTIC TS,

http://www.hrono.info/biograf/imena.html — 6uorpaduu
YUCHBIX.
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