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KAK YCTPOEH MWUP?

aM TPyAHO cebe IIpeICTaBUTh, UTO BeceseHHasa He-
Hcmonqaema B CBOUX IIPOCTOPAX U BO BPpeMeHH, HO
elre TpyaHee OIeHUTH ee 6e30pesKHbIe BOBMOYKHOCTH.
Ho xax 661 Hu Ob1IM OECKOHEUHBI ITPOCTOPHI BeesteHHO1M,
ee BOBMOJKHOCTU MOTYT OBITh TOJBKO UJeaJbHBIMU.
NpeanbsHocTh BecemeHHON MCKIIOUAET B HEM KaKyIO-JIN-
00 SHTPOIINIHOCTD 1 3BOJIIOIOHHOCTbD. [lelicTBUTEIbHO,
Bcesennasa cymiecTByeT 6€CKOHEUHOE UMCJIO €IUHMUI]
BpEMEHH, U B HEH He TO UTO JaBHO, a BCeT/[a BCe IPOoIlec-
CHI YK€ YCTaHOBJIEHBI. VIMEHHO CTAaIlMOHAPHOCTD IIPU-
POJZIbI U XapaKTePU3yeTcsa He3bIOJIEeMOCTHIO ee 3aKOHOB.
B To BpemMs KaK 9HTPOIUNHOCTD 1 DBOJIOINOHHOCTD
MorJu ObI UMeTh MECTO Ha YPOBHE ITOJHelIero 6e3sa-
KOHUA B mpupoje [1].

Ecau oOpaTuTh BHUMaHUe Ha SIBJIEHUE AeTOPOKIe-
HUS, HaUWHASA OT OILJIOJJOTBOPEHHOM ANIEKJIETKY 0 Ue-
JIOBEKAa, MBI 3aMETHM, UTO BCe IIPOIIECCHI He HABBIBAIOTCS
9BOJIIOIINEN, TAK KaK OHM COBEPIIAIOTCA II0 YiKe UMeIO-
muMceA 3aKoHaM Tpupobl. [1o 3aKkoHaAM HeraTUBHOM X1~
MUHU, TO €CTh II0 3aKOHAM HEeNTPaIU3aIINH.

TouHO Tak Ke HeJb3sd HAa3bIBATh DBOJIIOIUEI COBEP-
IIIeHCTBOBAHME PACTEHUN U }KMBOTHLIX, TaK KaK B Jei-
CTBUTEJHbHOCTU B IIPUPOJE BCe yiKe MpemonpeaeeHo.
ITosToMy BCEBO3MOIKHBIE PABHOBUJHOCTU PACTEHUN U
JKMBOTHBIX yiKe 3apaHee 3aKOHOMEPHBI, KaK U pa3BU-
THE OIJIOJOTBOPEHHON AUIEKJIETKY, KAK U 00pa3oBa-
HUEe IIOBapPEeHHOI COJIU.

HeBosMmoskHOCTS TIpeBpaleHnsa 06e3bsIHbI B YeJIOBE-
Ka TaKJiKe onpefiesieHa, KaKk 0e3ycJOBHAA HEBO3MOMXK-
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HOCTBH Ipeo0pa3oBaHmus KPHCTAJLIa ajJMasa B KaKyio-
J100 APYTYIO (popMy KpHCTaJLIA.

OHTPOMUNAHOCTD TaKMKe HeMbICIUMA IJIs IPUPOILI.
Ecau 661 Becennennasa Obl1a KOHEUHOM, TO 3TOT IIPOIlECC
umes 06 MecTo. OgHAKO IIPU 6ECKOHEUHBIX IIPOCTOPAX
BcesenHoii HUKAKOTO paccenBaHUA SHePTUU HET U B
OPUHIINIIE OLITHh He JOJIMKHO.

st TOro, 4TOOBI UMETH IIPeACTaBIeHNE O 3aK0OHaX
OpUupPoOabl, HEOOXOAMMO UMETh, II0 KpaliHeil Mepe, 00-
Y0 MOJeJIb MHpPA.

Taxoii MomeIu MupPAa, B KOTOPOIi OIIMCHIBAJINCEH OBI 3a-
KOHLI IPUPOILI, IOKAa He cyIecTByer. iMeloTcs, ogHa-
KO, HEKOTOPHBIE IIOIILITKY IOCTPOEHUA MOJAeI MIUpa Ha
OCHOBE aTOMHO-MOJICKYJISAPHON CXEeMbI C IPUBJIeUeHIEM
9JIeKTPOMATHUTHELIX, AEPHBIX 1 I'PAaBUTAIIMOHHBIX II0-
Jaeii. Ho BcaKme MomeIn MUpa CTAHOBATCSA IIYCTOH cXe-
MO, eCJIN B HUX MCHOJIb3YIOTCA IJIsI 00bACHEHU S HEN3-
BECTHOTO OIISITh TAKY HEM3BECTHLIE IOHITHS, TAKNE KaK
moJie (rpaBUTAIlOHHOE, MAarHUTHOE U T. 1I.). IloaTomy
MOJIeJIb MUPAa A0 KHA ObITH TAKOM, B KOTOPOI OBLIN ObI
00'bACHEHHI, II0 KpaliHell Mepe, Bce U3BECTHhIE YesIoBe-
KY 3aKOHBI U ABJICHUI.

IIpuBesenHas HUKe MOJeJb MDA II03BOJAET (haK-
THYeCKU 00bACHUTH BCE, UTO N3BECTHO UeJIOBEUECTBY,
BKJIIOUAsS MMOJIA, 3aKOHBI, 9(p(PeKThI, IBJIEHUA, CBOUCT-
Ba, a TaKkKe UHPOPMATHUKY.

Kpartkas cymiHoCTh 3TOH MOIeau 3aKJIIOUYaeTCA B
CJIeIyIOIIEeM.

MocTynartsbi

1. Bce mpocTpaHcTBO BeesreHHOI 3a10THEHO BO Beex Oec-
KOHEUHBIX IIPOCTOPAX UAeAJbHLIMU IIAPUKAMU Pa3Imy-
HBIX Pa3MepoB, KOTOPbIE B AajbHelIneM Oy/eM Ha3bl-
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BaTh aTOMaMU, TO €CTh HeeIMMbIMU YaCTUIIaAMU (TaK UX
B CBOe BpeMs Ha3bIBaJ [[eMOKPUT), NI aToMaMu d(pupa.

2. PasMephl aTOMOB XapaKTepU3yIOTCA 3aKOHOM
IPOCTHIX YHCEJ U OTJIUYAIOTCA APYT OT ApPyra IIo cJie-

IyomiemMy mopaaky (puc. 1).

ooOQQQQ

1 2 3

Puc. 1. Pa3mepbl aToMOB xapakTepuaytoTcs
3aKOHOM MPOCTbIX YHCEN

3. ATOoMBI He 00Ia4a0T HUKAKUMU IIOJIAMU U HUKA-
KUMU IPYyruMu (pusnmiuecKUMU CBOMCTBAMU, KpoMe Oec-
KOHEUHOM ITPOYHOCTH, TaK UTO IIPU CTOJKHOBEHUU UX
IPYT ¢ IPYTOM BpeMs yJapa Bcerja paBHO HYJIIO, KaK
paBeH HYJI0 00beM TOUKM UX Kacanus. Ouu He obiazna-
0T 1 Maccoii. Macca o6pasyeTcs TOJIbKO B IyYHOCTAX,
KOTOpbIe B MPOCTPAHCTBE CTAOUIMBUPYIOTCA Yepes
TOJITIepHOia CYMMUPYeMbIX Kojebauuii. Takum obpa-
30M, BCSIKas MYYHOCTh B IIPOCTPAHCTBE KaK ObI 3aKper-
JieHa B KoopauHaTtax. [losToMmy, 4TOOBI HEepPeqBUHYTH
KaKy0 Ju0O0 IyYHOCTh B IPOCTPAHCTBE, HEOOXOIUMO
(usuueckoe ycuaue. B aToM cMBIC/Ie TYYHOCTH B IIPO-
CTPaHCTBE KaK Obl HAXOAATCSA B JUCKPETHOM TOPMOKe-
Huu. [lounMmas, 4To IepUOALI IIyUYHOCTEH OUeHb MaJIbl,
CBOIICTBA BEIIECTB OYyIyT XapaKTepu30BaThCA TaK Ha-
3bIBaE€MOM Maccoii.

4. Atombl Bo BeesleHHOI ImepeMeInaiooTcsa PaBHO-
3HAYHO II0 BCEM HAIIPaBJIEHUSAM, TO €CTh XaOTUYHO, HO,
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CTaJIKMBasACh APYT C APYTOM, CO3TAI0T KoJyiebaTeabHbIe
mporiecchl. [IpryeM aToMbI e ITUHUYHOTO Pa3Mepa co3a-
IOT MAKCUMAJBHO BBICOKYIO YACTOTY, AaTOMBI Y IBOEHHO-
T0 padMepa CcO3Jal0T BBICOKOYACTOTHBIE BOJHEI BIBOE
MEeHBIIEeN YaCcTOTHI U TaK Jajiee — yeM O0JIbIlle pasmMep
aToOMOB, TeM HUKe YacToTa (PIIOKTyaI[uii.

5. BoinabI aTOMOB 3(hupa B reOMETPUN TPEXMEPHBI U
AHAJIOTUYHBI CTOAYNM TTePUOTUUECKUM KOJeOaHUIM,
¥ II0OATOMY OHU CO3IAaI0T B IPOCTPAHCTBE SHEPreTuue-
CKUe IIYYHOCTU B BHJE IIYCTOTEJIBIX Ny3bIPbKOB, I10-
IOOHBIX TEM, KOTOPbIe 00Pas3yIOTCA MPU KaBUTAIUU U
KOTOpPbIe, CYMMUPYSACH APYT C IPYTOM, 00pas3yioT 6oJiee
MJIOTHBIE, COCTOAINE N3 MYy3bIPhKOB DHEPTeTUUYECK e
CTYCTKH.

CxJIonbIBasACh, IIy3bIPEK CO3IAaeT OTPOMHOE JaBJjie-
HUe B CBOeM IleHTpe. ByageM 5Tu meHUCThIEe CTYCTKU B
IaJabHEeHNIIeM Ha3bIBAaTh BEIeCTBOM.

6. BeirecTBo, KaK 1 aTOMbI 3()upa, 00aagaeT CBONCT-
BaMU JBOMCTBEHHOCTH, TO €CTHh BCE BBAMMOEHCTBUA
aTOMOB IPYT C JPYTOM 3aKOHOMEDPHHI (HO 3aKOHOMEPHO-
CTHY BHE BpEMEHHU 1 BHE IPOCTPAHCTBA) 1 UH(GOPMAaTUB-
HBbI, KOTOPbIe BpeMeHHbIe U IIpocTpaHcTBeHHbIe. (Bo-
Jiee mOAPOoOHO 00 aToM cM. [1].)

7. Il;10THOCTH BeIlecTBa XapakTepPrU3yeT ero COCTOs-
HUEe, KOTOPOe MOKeT OBITh IPEeJICTABJIEHO B BUE TBEP-
JIOTO KPUCTAJJINUYECKOTO BelecTBa Jubo B Buae pac-
IJIABJIEHHOM MacChl, JI0O B BUE IIJ1a3Mbl, JINOO B BUIE
WHOM CTPYKTYPHI, HO BO BCEX COCTOSIHUSIX BOJTHOBBIE
CBOMCTBA BeIeCTBa BCETIA OCTAIOTCSI OQUHAKOBLIMU.
Toumo Tak ke, KaK OCTAIOTCS BCE €T0 3aKOHOMEPHOCTU
1 nH(POPMATUBHOCTH.

Hampumep, nBa BemiectBa B cMecax (0JIOBO — CBU-
Hell, KeJe30 — HUKeJIb) UMeIoT 0oJiee HU3KYIO TeMIIe-
parypy miaBjeHUs. ITO Ke CBOMCTBO MBI MOYKeM 00Ha-
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PYKUTH U TIPU COMMIKEHUU BEIeCTB APYT C APYTOM.
Ipyrumu caioBaMu, MBI BCer/ia OOHAPYKUM, UTO TEMIIe-
paTypa mIaBjieHUs OTHOTO 13 Ha3BaHHBIX BeIleCcTB 0y-
IeT HUXKe, eCJI B HeIlOCPeJCTBEHHOMH 0J1130CTH OyaeT
HAaXOIUTHCS IPYroe BelecTBO 9TOH maphl.

To ;xe camoe MBI HaOJII0ZaeM U IPU COJMMIKEHUU pa-
IVUOAKTUBHBIX BEIECTB IPYT C APYIOM, KaK PasHOPO-
HBIX 110 CBOEMY COAeP KaHuio, TaK 1 OZHOPOIHBIX. Of-
HaKO Pas3sHOPOAHbIE PagNOoaKTUBHBIE BelllecTBa 0oJiee
9 PeKTUBHBI 1 UMEIOT 00Jiee HUBKYIO KPUTHUUYECKYIO
Maccy, 4YeM OJHOPOIHbIE.

Bynem B manbHeIIeM BOJIHOBOE COCTOSHIIE BEII[eCT-
Ba Ha3bIBATh ACTPAJIBHBIM COCTOSIHIEM BeIllecTBa, a Co-
BOKYIIHOCTBH COCTOSIHIII Pa3HBIX BEIleCTB HA30BEM acCT-
PaJIbHBIM ITPOCTPAHCTBOM MJIU aCTPAJIbHOI MaTepueli.

OmnTuuecKu MJIOTHBIE aCTPaJbHbIe COCTOIHUSA OyaeM
Ha3bIBATh aCTPAJIbHBIMU TeJIaMU.

8. IloBemeHUue acTpabHBIX BOJHOBBLIX COCTOSHUN B
IPOCTPAHCTBE aHAJIOTUYHO IIOoBeAeHnIO BelnecTB. OHU
TaKKe UMeIoT (GopMy TeJ, UX CO3Ja0INX, a OMOJIOTH-
YyecKue 00beKThI CIIOCOOHBI BUAETh UJIM OIIYIIAaTh ACT-
panbHBIE Teja JJnb0 B TMIIHOTUYECKOM CHe, J100 B aBTO-
TUITHOTUYECKOM COCPENOTOUCHUH.

9. Bcro maccy BellecTB, CKOHIIEHTPHUPOBAHHYIO B 3BE3-
Iax U IIaHeTax, OyZeM HasbIBaTh MHTErpaJbHBIM o6pa-
30M, a 9JIeMeHTaPHLII padMep momo0HO0 (hopMbI — pac-
TPOBBIM 06pa3oM. PacTpoBrlit 00pas3 BeeneHHOM Ha3oBeEM
KBapKOM, acTpaJbHBII 00pas3 BeceleHHO — MHTErpaJib-
HBIM «MO3TOM> .

ITockonbky KBapKu BceseHHOM IIpeCcTaBISIIOTC B
BU € BOJTHOBBIX Hy‘-IHOCTGfI, TO OHMU I10 CDABHEHUIO C MH-
TEerpaJbHBIM « MO3TOM» IIPEACTABIAIOT 3JIEMEHTAPHY IO
CHCTEMY «MO3Ta».
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ROM61/IHI/IpOBaHHI:Ie CHCTEMBI KBAPKOB IIpeACTaBJIA-
IOT paCTpPOBBIE MOJIEKYJIBI aCTPAaJIbHBIX T€JI, TO €CTh 3JI€-
MEeHTapHBbI€ HOCHUTEJIN UX pa3dyMa, a CaMHU aCTpaJIbHbIE
TeJa (I)aKTI/I“IeCKI/I IIpeacTaBJaATCA UHBAPDHUAHTaMU 00-
Pa30B MBICJIX 1 ABJAITCA HEraTUBOM BCEero MmaTepu-
aJIbHOI'O MHupa, KOTOpI:IfI IIO CYyTH IIpeacTaBJAAETCA I10-
3UTHUBOM.
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