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1. O0mue Bonpocsl

1.1. AKTyaJbHOCTDb MpeaMeTa

B ocHOBe MHPOBO33peHUECKON IUIAT(GOPMBI JIFOOOTO YeJIOBEKa JIekKaT
€ro MpeacTaBieHus o KapTuHe Mupa. Kak ycrpoena Bcenennas, kakue 3a-
KOHBI JIeKAaT B OCHOBE €€ IMHAMHKH, CYIIECTBOBaja JIM OHA BEYHO, WU
nMenla Hadajo, Kak M Korja BO BceleHHOW 3apokmaercs KH3Hb, B 4eM
CMBICII JKM3HM, KaKkoe MeCcTO BO BcenenHol 3aHnMaeT deioBek? B 3aBucu-
MOCTH OT OTBETa Ha MOJ00HBIC BOIPOCHI YEIIOBEK CTPOUT CBOC MOBEICHHEC U
OTHOUIEHHUE K MUDY.

Ienbro MIKOIBLHOTO 00pa30BaHUs B YHCIIE MPOYEro sSBIsieTcs GopMupo-
BAHHUC B YCJIOBCKE TAKOI'O MI/IpOHOHI/IMaHI/IH, KOTOpOC COOTBeTCTByeT Hayq—
HBIM npezacTaBieHusM. OHaKO COBpPEMEHHasi HayKa JIaBHO BBINLIA 32 rpa-
HHUIIbI O6I)IIL€HHOFO MBIIIJICHUS YCJIOBCKA. HeKOTOpI)Ie Hay‘IHbIC TCOpI/II/I
KaXXyTCsl COBEPIICHHO JaJCKIMH OT IOHATHS 30paBoro cMbicia. Cogpemern-
Has KApmuua Mupa noaHa napaookcos. I103ToMy MIKONbHAS IporpaMMa B
OCHOBHOM pPacCMaTpHBAET TEOPUH CTOJETHEH (i Oojee) MaBHOCTH U OYCHB
OCTOPOKHO TIOAXOIOUT K W3YYCHHIO BOIPOCOB TEOPHH OTHOCHUTEIBHOCTH,
KBaHTOBOH MEXaHUKH, MPAKTUYCCKH 32 MpeAeslaMH PAacCMOTPEHHS OKa3bI-
BAIOTCSI BOIIPOCHI TEOPUH CAMOOPTAHU3AINN, CUCTEMHON TUHAMUKA U T.IL.
DT0 co3/1aeT y MIKOJIBHUKOB YCTapeBIllee MPEICTaBICHUE O CTPOSHUH MHPA.
NmMeromuecs: MOMBITKA MPEOIOJICHUS TaAKOTO COCTOSIHHSI JIeNl TI0Ka eIlle He
BBIXOAT 3a paMKI/I 3KCHepI/IMeHTaJ'H)HI)IX yqe6me nporpaMM.

CTyaeHThl BY30B, IIe €CTECTBEHHBIC HAYKH SIBJISIOTCS MPOQHIUPYIO-
IMUMH, 6.]'[1/1)1(6 3HAKOMATCA C JOCTHXKCHUAMU U HpO6J’I6MaMI/I COBpeMeHHOFO
ecrecTBo3HaHUs. OHAKO W 37€Ch MaJl0 BHUMaHUA oOpamaercs Ha GpopMu-
pOBaHHE y CTYIOCHTOB ILIEJOCTHOW KapTWHBI mupa. YTo Kacaercs Quioco-
¢un, Ha KOTOPYIO OOBIYHO BO3Jaraetcs 3aaada (OPMHPOBAHUS MHPOBO3-
3peHYECKON MIaT(GOPMBI CTYICHTOB, TO CIEAyeT MPHU3HATH, YTO OHA OIEPH-
pyeT TakuMH aOCTPaKTHBIMU KaTETOPHSIMH, KOTOPHIM WHOTIa TPYTHO HAWTH
COOTBETCTBHE B peasbHOM Mupe. (OcCOo0EHHO TSKEIO CTYIEHTaM-
TyMaHUTapHsiM, KOTOpbIE BOOOIIE HE MONy4atoT HHPOPMAIIUU O COBPEMEH-
HOM COCTOSIHHHU €CTCCTBCHHBLIX HayK nu BBIHy)K}IeHI)I JOBOJIBCTBOBATHLCS Ta-
KAMH TIpEACTaBICHUSAMH O BceneHHOH, KOTopble OBIUIM aKTyadbHBIMH B
Jy4IIeM ciydae JIMIIb B Hadayie JBaIaToro Beka.

Kypc «KoHnenmmm coBpeMeHHOTO eCTeCTBO3HAHUS» MPU3BaH cHOpMH-
pOBaTh yerocmuoe npeocmasgienue 0 Mupe, ONUpaoweecs Ha OOCMUNCEHUSL
CO8peMenHOl HayKu, He00X0IUMOe IS JII000Tr0 00pa30BaHHOTO YEIIOBEKA.



1.2. EcTecTBeHHbIE H TYMAHHTAPHbIE HAYKH

Hayka 3anumaemcs usyuenuem 00beKMUBHO Cywecmsayrowux (m.e.
CYUWeCmBYIoWUX He3a8UCUMO OM Ybe20-TUb0 CO3HAHUA) ABNeHUL NPUpoObl.
Bce HayuHble JUCUMILIMHBI YCIOBHO Pa3AeieHbl HAa 1BE OCHOBHBIE IPYIIbL:
€CTeCTBCHHO-HAyYHBIE (3aHUMAIOTCS M3YYCHHEM OOBEKTOB W SIBICHHHU, HE
SIBIISFOIIMECS. TIPOIYKTOM [ESATEIHHOCTH YeJOBEeKa WM YeIOBEYeCTBa) U
TYMaHHUTapHbIC (M3y4YalOT SBJICHUS U OOBEKTHI, BOSHHUKIIUC KaK Pe3yJIbTaT
JESITEIbHOCTH YEJIOBEKa).

JIobas nayka cmasum neped coboll yeavio packpvlmue MexaHusmos
A6NeHUll, 3aKOHO8, NO KOMOPbIM CHMPOUMCS pedlbHOCHb. ITO TO3BONSET
MIPOTHO3UPOBATh PE3YNbTAThl MPOTEKAHUS MPOLECCOB, UCMOIb30BaTh UX B
cBoux nemsax. OObeKTaMH HM3y4YCHUS T'yMaHUTApHBIX HayK (MCTOpHUS, CO-
LUOJIOTHSA, TUHTBUCTHKA, SKOHOMHUKA, MPABOBEACHUE U T.II.) SIBISETCS de-
JIOBEK W OTHOLIECHUS MeXAy MoAbMH. [103TOMy H3ydaeMble MMH 3aKOHBI
HECyT Ha ce0e OTIeYaTOK CyOBEKTHBHOCTH, YTO YacCTO BBI3BIBACT Maccy
CIOpOB 00 MX CIpaBeATUBOCTH. [IpeaMeToM H3y4eHHUs eCTCCTBEHHBIX HAYK
(pmsmka, acTpOHOMUS, KOCMOJOTHS, KOCMOTOHHS, XUMUS, OHOJIOTHS, T€0-
rpadus U T..) ABIsIeTCS mpupona. OopMyIHpOBKH 3aKOHOB HMPHUPOABI HE
JIOMYCKAIOT CYOBCKTUBHOCTH, XOTs, KaK BBISICHSETCS, TIOJTHOCTBIO M30€XkKaTh
3TOTO HE yJaeTcs.

1.3. EcTecTBO3HAHHE U PeJIUTHS

Bce ecTecTBeHHBIC HAYKH, TaK WM WHAYE, 3aPOJIWINCH B HEJpax MOHA-
CTBIPEH, TJie MOHAXW CTPEMIJIMCH TIO3HATH BEJMYHE TBOPEHHS boxbero -
Bcenennoii. M3HauanbHO Hayka W penurus ObLTH Hepa3AeduMBl W IIPE-
CTaBISUIA cOOOM eMUHBIN METOA MO3HAHHS MHpa. [IpaKTHYECKH BCe TIEPBBIC
yuensle (Komepumk, [ammmeit, HpioToH) OBUM TIyOOKO BepYIOIIMMHU
mogpMu. [1o Mepe COBepUICHCTBOBAHUS HAYYHOTO METOJA TIO3HAHHS BCE
Ooee 4eTko 0popMILIETCST PACXOKICHIE MEXTy HAYIHBIM U PEITUTHO3HBIM
MHUPOTIOHUMAHHUEM.

B MbIIIUIEHHH Y€7I0BEKa MOXHO BBIJICIUTH JBE COCTABJISIOIINE: pACCy-
dox u ummyuyuro. Hayxa abcomomusuposana paccyoounvlii, mo ecmbo
GopmansHo-n02UtecKUll MemMoO NO3HAHUSA Mupd, TIO3BOJSIOMNN YCIEITHO
BCKPBIBATh JICTAIM U MEXaHHW3MBbI SIBJICHUH, OJHAKO YIIyCKAIOIIUN U3 BUIA
[IEJIOCTHOCTh M OPraHUYHOCTH MHpa. [103TOMYy HayKa TATOTEET K TOMY,
YTOOBI MPEICTABUTh MUP KaK CAMOPA3BHBAIOIIHMICS MEXaHU3M, B KOTOPOM
TOCHOJICTBYIOT «CIICTIBIC» 3aKOHBI TPHUPONBL. Penueus nociredogamenbho
PA36UBaANA UHMYUMUBHO-CO3EPYAMETbHBIL MemOo0 NO3HAHUS, TIO3BOJISIO-
M TOYYBCTBOBATH II€JIECOO00PAa3HOCTh MUPOYCTPONCTBA, HAIMYNE B HEM
Pa3yMHOI COCTaBJISIIOLIEH, OJHAKO IJIOXO OTpa)XarolIMil JeTanu sBICHUH.



[TpoTuBOMOCTaBIEHNE IBYX METOMOB ITO3HAHUS JOCTUIIIO COCTOSTHUS aHTa-
roam3ma B XIX - XX Bekax. B HacTosmiee Bpems B paMKax CHCTEMHOTO
MOJX0a HAMETHIIACh TEHICHIUS K (POPMHUPOBAHNIO HOBOW KOHIEHIINU MH-
poroHrMaHus (HOBOM HAayYHOH MapaguTMbl), TIO3BOJITIONICH COBMECTHTH B
cebe TOCTIXKEHN 000MX METOLOB [TO3HAHU.

1.4. EcrecTBo3HaHHe U uiiocopus

®unocodus (rp. MOOOBE K MyAPOCTH) CUUTAETCS MAaTEPhIO BCEX HAyK.
EcrectBo3Hanue BbLienuinock u3 ¢uinocoduu cHavyajga Kak HaTyphHiIoco-
¢us (punocodus mpuponsr), KOTOpas BIOCIEICTBUU MOPOAMIA LENIYIO
I'pO31b KOHKPETHBIX €CTECTBEHHO-HAYYHbIX UCUUILINH. Cospemennas gu-
nocous nvimaemcst cghopmynruposams Haubosee oduue 3aKOHbL NPUPOOLL,
Jedxcawue 8 ocHose muposoaHusi. EcTecTBEHHBIE HayKH pPacCMAaTPHBAIOT
Oosee y3kwii 1 OoJiee KOHKPETHBIN KPYT BOIIPOCOB.

CoBpeMeHHasT HayIHO-TEXHIUYECKAsT PEBOIONHUS ITOPOAMIA TIPOOIEMY,
HATIOMHHAOIIYIO JIETeHAY O BaBmioHCKO# OamrHe: OrpOMHOE KOJIHMYECTBO
Y3KHX HAYYHBIX HAIPaBICHUH CO37aJI0 MHOKECTBO CHEIMATIBHBIX S3BIKOB,
Ha KOTOPBIX CIIOCOOHO Pa3roBapUBaTh TOJIBKO HE3HAYUTEIHHOE KOIUIECCTBO
NpeAcTaBUTENel TaHHONW HayYHOM NUCUMIUIMHBI. B3auMHOe HeNOHMMaHue
NPEACTaBUTENEH Pa3IMUHBIX HAyK I'PO3HMT TEM, YTO MBI OJHAKIBI 3aIyTa-
eMcsi B COOCTBEHHOM MH(MDOPMAIIMOHHOM Xaoce. [ens ghurocodpuu cocmoum
UMEHHO 8 MOM, 4mMOoObL HA OCHOBE OOCMUICEHUTI OMOENbHBIX HAYK NOCHPO-
ums 0000wennyo kapmuny mupa. B atom cmbicne kype «KoHuenuu co-
BPEMEHHOI'O €CTECTBO3HAHHS» HeceT B cebe prnocodckuit orTeHoK. OHa-
KO OH OoJiee KOHKpeTeH, 0ojee MPUOIIDKEH K SI3BIKY €CTECTBO3HAHUSA, YeM
¢mrocodus, KoTopas pa3roBapuBact Ha 0ojiee aOCTPAKTHOM SI3BIKE.

1.5. MecTo MaTeMAaTHMKH CPedU eCTeCTBEHHBIX HAYK

Bbe3 mMaTeMaTHKH ceromHS HE OOXOTUTCS MPAKTHUYECKH HU OJHA €CTe-
cTBeHHas Hayka. Cama MaTeMaTHKa He SBJISIETCS €CTECTBEHHOW HayKOW B
IIOJTHOM CMBICJIE JTOTO TOHSTHA, TOCKOJIBKY HE 3aHMMAaeTcs H3ydCHHEM
KakuX-JIM00 0OBEKTOB HIIH SIBJICHUI1 pealbHOrO Mupa. B ocHoBe MaTemaTu-
KH JISKAT aKcuombl, IpUAyMaHHbBIE YeloBeKoM. /g MaTemMaTrnka He HMeeT
pelIanero 3HayeHusl BONPOC, CIPaBeIIMBBI JH 3TH akCMOMbI? Tak, B
HacTosIee BpeMs OJaromojydyHO COCYIIECTBYET HECKOJIBKO TI'€OMETpHi,
OCHOBAaHHBIX Ha HECOBMECTHBIX JIPYT C APYrOM CHUCTEMax akcuoM. Jlis Ma-
TEMAaTHKH BaXKHA JIUIIb J02SUYECKds CMpPO20CHb Gblg0008, IENaeMbIX Ha
OCHOBE aKCHOM H TpPEJUIECTBYIOIUX TeopeM. B 3ToM riaBHOe oTiIn4ne
MaTEMATUKU OT €CTECTBO3HAHMS, JUIl KOTOPOIO BAaXKHO, COOTBETCTBYET JIU
TEOPETUYECKOE MOCTPOEHHUE peanbHOCTH. IIpu 3TOM B KauecTBe KpHUTEpuUs



HUCTUHHOCTH €CTECTBCHHO-HAYYHBIX 3HAHWH BBICTYIACT JKCHEpUMEHM, B
X0/1€ KOTOPOTO OCYIIECTBIIETCS TPOBEPKA TEOPETHUECKHUX BBIBOOB.

B xone n3yueHns CBOMCTB peabHBIX 0OBEKTOB YaCTO OKA3bIBACTCS TaK,
YTO OHU HNPUONMKEHHO COOTBETCTBYIOT aKCHOMATHKE TOTO MJIM MHOTO Pas-
Jie7la MaTeMaTHKU. JTO MO3BOJISET UCIIOJIb30BATh MAaTEMaTHIECKUH anmapar
B KaueCTBE MHCTPYMEHTA I aHAIN3a CBOWCTB pPealbHBIX 00BeKTOB. Dop-
MAaJbHBIH XapakTep MaTeMaTHYeCKUX 3aBUCHUMOCTEH MO3BOJISET MEPEHEeCTU
nX Ha 00BEKTHI CaMO# pa3IMYHON MpHUPOAbL. Tak HarmpuMmep, OJHUMH H Te-
MU ke 1o Qopme audepeHInaIbHPIMI yPaBHEHUSIME OIUCHIBAIOTCS TIe-
peXoHbIE MPOIECCHl KaK B TEXHUYECKUX, TaK U B IKOJIOTHYECKUX U Jjake B
colManbHBIX cucreMax. Takum obOpasoMm, mMamemamuka oxasvieaemcs 00-
HUM U3 00WUX A3LIKOS, HA KOMOPOM MO2YM pa3208apusams npeocmasume-
JIU PA3HbIX 8eMBell eCIMeCmBO3HAHUA.

OmnbIT pa3BUTHS COBPEMEHHOTO €CTECTBO3HAHUS IIOKa3bIBACT, YTO HA
OTIPENICTICHHOM 3Talle Pa3BUTHS €CTECTBCHHO-HAYYHBIX NUCLUIUIMH HEH3-
0€XHO NPOMCXOANT MX MaTeMaTH3alus, pe3ylIbTaTOM KOTOPOH SBISETCS
CO3JIaHNE JIOTUYECKH CTPOMHBIX ()OPMATN30BAHHBIX TEOPHH U JalbHEHIIee
YCKOPEHHOE Pa3BUTHE TUCIUILIIHEL

1.6. CTpyKTYpa ecTeCTBEHHO-HAYYHBIX 3HAHUI

OxpyKaroliye Hac 0OBEKTHI TPUPOJIBI KIMEIOT BHYTPEHHIOIO CTPYKTYPY,
T.C. B CBOIO OUEPEb CaMH COCTOAT U3 APYrux 00bekToOB. [Ipu 3TOM BO3HU-
KaroT Pa3jMyuHbIEC MO CIOXKHOCTH YPOSHU Opeanu3ayuu mamepuu: KOCMu4Ie-
CKHUH, TUIAHETAPHBIH, TeOIOTHYSCKIA, OMOIOTHICCKHNA, XUMAYCCKAN, PU3H-
yeckuid. COOTBETCTBEHHO BO3HHUKIIO JEJIEHUE €CTECTBEHHO-HAYYHBIX 3Ha-
HUI Ha OTAENBHBIC OUCYUNIUHBI, IPEMEPHO COOTBETCTBYIOIINE BBIIICTICPE-
YUCJICHHBIM YPOBHSIM OpraHU3allud MaTepUM: ACTPOHOMUIO, IKOJIOTHIO,
TCOJIOTHIO, OMOJIOTHIO, XUMUIO U (pr3uKy. CrienuaiucTsl, paboTaromue Ha
CBOEM YPOBHE, OIMPAIOTCS HAa 3HAHUS CMEKHBIX HAYK, HAXOSILUXCS HUXKE
10 MepapXUUecKoH JecTHHUIE. B To jxe BpeMs IpH H3yUCHHUH ‘dJIeMEHTap-
HBIX” 00BEKTOB BEChMa I10JIE3HbI 3HAHUS 00 MX MOBEIECHUHU B CJIIOJKHBIX CHU-
cTeMax, IJie TPy B3aUMOJIEHCTBUSX C JAPYTUMU DJIEMEHTAMHU MPOSBISIOTCS
CBOHMCTBA M3y4aeMbIX. [l09TOMY BCe HAYKH CBS3aHBI APYT C APYTOM.

1.7. UcTtopus ecTecTBO3HAHUSA

B ucropun ectecTBO3HaHMS MOXKHO BBLICIUTDH PSJ] 9TAIIOB.

1. Ecmecmegosnanue opegnezo mupa. JleneHust Ha AUCUMIUIMHBI HE CyIle-
CTBOBAJIO, CO3/IaBa€Mble KOHLENINN HOCHIM MHPOBO33PEHUYECKHH Xa-
paktep. Ponb pemaromero Kpurepus MCTHHHOCTH SKCIEPHMEHTY He



OTBOAMNIACh. BepHble HaOMIONCHHMS W T'€HHAJIBHBIC JOTAIKH COCYILe-
CTBOBAJIU C YMO3PHUTEIBHBIMH U YaCTO OIINOOYHBIMH IIOCTPOCHUSIMH.

2. Knaccuueckuii nepuoo. bepet cBoe Hadaio ¢ IKCIEPUMEHTAIBHBIX pa-
oot amwres (XVIII Bek) n qymTces 10 Havajia HAmIEro CTOJETHS. Xa-
paKkTepu3yeTcs YeTKUM pa3feeHHeM HayK. DKCIEPHMEHT paccMaTpH-
BAeTCS HE TOJNBKO KaK KPUTSPUH MCTUHHOCTH, HO M KaK OCHOBHOW HH-
CTPYMEHT IO3HaHMA. Pe3ynabpTaThl HKCIIEPUMEHTOB PaclpOCTPaHSIIOTCS
JlaXke Ha Te 00JIacTH ¥ MPOOJIEMBI, TJIe COOTBETCTBYIOLICH MTPOBEPKH HE
pou3BoAMIIOCK. [Ipu 0OHapy)KEeHUH pacX0XJICHNI TaKUX KOHLETILUH ¢
peasbHO HAOJIOAEMBIMU SIBJICHHSMH BO3HHKAJIO HEIOYMEHHE U IO-
IIBITKH OTPUL[AHUS BO3MOKHOCTH TIO3HAHUS MUPA.

3. Coepemennoe ecmecmeosnanue. XapakTepu3yeTcs JIaBUHOOOPa3HBIM
HAaKOIUICHHEM HOBOro ()aKTHYECKOro MarepHana U BO3HHKHOBEHHEM
MHO)KECTBa HOBBIX IUCLHMIUIMH Ha CTBHIKaX TPaJULHOHHBIX. Pe3koe
YIOpOKaHUe HayKH, OCOOCHHO dKCIIepuMeHTaIbHOM. Kak crnencrue -
BO3pACTaHHE POJIU TEOPETHICCKHX HCCIenoBaHUU. PoJb axcriepuMeHTa
KaK KpUTEpHUs UCTHHHOCTH 3HAHUS COXPAHSACTCS, HO NMPU3HACTCS, YTO
caMo IMOHATHE UCTHHHOCTH HE UMeeT aOCONIOTHOTO XapakTepa: yTBep-
XKIICHUS, ICTHHHBIE TIPU OTIPEJIeTICHHBIX YCIOBHAX, IPU BBIXOJIE 32 Irpa-
HUILIBL, B paMKaX KOTOPBIX IPOBOJMIICS SKCIEPUMEHT, MOTYT OKa3aThCs
NPUOIMKEHHBIME M J1aXke JIOKHBIMH. COBpPEMEHHOE €CTEeCTBO3HAHHUE
YTPaTHIO MPUCYILYI0 KJIACCHYECKUM 3HaHHSM MNPOCTOTY W HarJsii-
HOCTb. DTO MPOU3OILIO IOTOMY, YTO HAYKA Venyounacy 8 ooaacmu, 2oe
00bIuHbIL “olcumetickuil” onbim U 3HaHUs 06 00BEeKMax U NPoucxoosi-
WUX C HUMU AGTIEHUAX OMCYMCMBYION.

1.8. lIpuHuMn 1eTepMUHU3MA

KpaeyroibHbIM KaMHEM COBPEMEHHOTO €CTECTBO3HAHHS SIBISCTCS
MPUHIUN  OemepMunusma (OMPENEICHHOCTH), COCTOSIINN B TIIyOOKOU
yOEeXKAEHHOCTH, YTO BCE SIBJIICHUSI B3aMMOOOYCIOBJIMBAIOT JPYT JIpyra, BbI-
CTyHasi 0 OTHOUICHUIO JIPYT K JPYTY B POJIM NPUYUH M cieAcTBUi. [pyru-
MHU CJIOBaAMHU, MUPOM IIPABAT OOBEKTUBHbBIE 3aKOHBI, KOTOPBIM ITOIYHUHSFOTCS
BC€ 00BEKTHI 3TOrO MUpA. JTO 3HAYMT, YTO, 3HASI ITU 3aKOHBI U UCXOJHBIC
YCIIOBUSI, MOXHO ITPOTHO3UPOBATH XO/J] MPOTEKAHHSI TPUPOIHBIX HPOLIECCOB.
[IpaBzaa, B OTJIMUKE OT HAyKH, CKaKEeM, AEBATHALIATOrO BeKa, YBEPSHHOH B
BO3MOXXHOCTH TOYHOI'O M OJIHO3HAYHOTO IPOrHO3MPOBaHMUs OyIyIIero, co-
BPEMEHHBIH JICTEPMHUHN3M SIBJISIETCS BEPOSITHOCTHBIM. TO €cTh cuuTaercs,
YTO TOYHOE NPOTHO3MPOBAHHE OYAYLIETO0 HEBO3MOXKHO, 3aTO MOXKHO pac-
CYHTATh BEPOSITHOCTH CBEPIICHHUS TOTO WJIM MHOTO COObITHS. PeanbHble AB-
JICHUS], TIOBTOPSISICH BO MHOXKECTBE, ITOJTBEP>KAAIOT HAIIM BEPOSITHOCTHBHIE
MIPOTHO3BL. JIpyruMu cioBaMu, 3aKOHBI HPUPOJBI JIO CHX IOP CUUTAIOTCS
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(hakTOpaMH, OIPENENAIOIUMH XOJI IIPOIIECCOB, OHH JIHIIb YTPATHIN OBLTYIO
MaTEMaTHYECKyI0 TOYHOCTh B OTHOIIEHUH Ka)KI0TO KOHKPETHOTO COOBITHSI.

1.9. Hayunslii MeTOJ HCCIEI0OBAHUSA SIBJIEHHI MPUPOIbI

B ocHOBe HayqHOTO METO/1a MMO3HAHUS JIEKHUT IKCIIEPUMEHT. 3HaHue, He
noomeepoicoentoe 8 IKCnepumenme, Hev3sa cuumams Hayunwvim. Ilpupona
HE BCErJa yAOBJIETBOpseT TpeOOBAaHUAM HaIIero 3ApaBoro cmsicia. Heko-
TOpble NMPHUPOJHBIE 3aKOHOMEPHOCTH HE YKJIAJIbIBAIOTCA B OOBLACHHOM IIO-
HUMaHUU 4esnoBeka. [[oaToMy yMO3pUTENBHBIE BBIBOABI, KaKyl[uecs Ha
MEpPBBIM B3INIAJ] OYEBUIHBIMHU, MOTYT OKa3aThCSl COBEPIIEHHO OLIMOOUYHBI-
Mu. Cujia HayKH B €€ dKCIepHUMEeHTalbHONH o0ocHOBaHHOCTH. Cienyer ao-
0aBUTb, YTO €MHUYHBII IKCIICPUMEHT €llle HE CBHJIETEIBCTBYET O HAYYHO-
CTH TIOJY9E€HHOTO 3HAHUS, BaXXKHBIM KPHUTEPUEM KOTOPOTO SBISIETCS HOGMO-
pAemocms BO MHOTHX 3KCICPUMEHTaX, NPOBOJMMBIX IPH OJUHAKOBBIX
YCIOBUSIX. DKCIEPUMEHTY OOBIYHO IPENIIECTBYET HAONI00eHUe 3a SBICHU-
SIMH TIPUPOJIBI, SBJISIOIIEECS €Ie OAHOW COCTABIIIONIEH HAyYHOTO METOJa.
CoBpeMeHHas HayKa HEMBICIIMMA TaKKe M 0€3 TaKOro BaXKHOTO KOMITOHEH-
Ta HAy9HOTO METOAA, KaK uzmepenue. HabnroneHne, 3KCIIEpUMEHT U U3Me-
pEHHE COCTABISIOT ONBITHYIO, WM dMuupuieckyio, chepy HaydHOrO METO-
Jla, Hapsiy ¢ KOTOPOi B HAYYHOM METOJIe BaXKHOE MECTO 3aHUMAET meope-
muueckas cdepa, KOTopasi OIepUpyeT TAKUMH KaTerOpUsIMH, Kak npoobiema,
eunomesd, meopus.

1.10. pubam:KeHHBIH XapaKTep eCTeCTBeHHO-HAYYHbIX 3HAHUH

Oxpy>Karonuii HaC MHp OKasajlcsi OYeHb CIOXHBIM. Jlioboe sgrenue
NPpUPOObl CEA3AHO CO BCeMU OCMATbHBIMU AGNeHUAMU Bcenennoii beckoneu-
HbILM Koauuecmseom cesaseti. VcyepnpiBaroliee ONMMCAHUE TAKOTO SIBICHUS
OKa3bIBaeTCsl HEBO3MOXKHBIM. [103TOMY Ha IpakTHKE HCCIIeOBaHHE SBIIE-
HUSI CO3HATEJIBHO YIIPOIIAETCS ITyTeM 3aMEHBI JaHHOTO SIBICHUS MOOeblo,
YUUTBIBAIOIIEH TOJIBKO CaMble BaXKHbIE 3JIEMEHTHI M Ipouecchl. Takoe 106-
POBOJIBHOE CaMOOTPAHWYEHHUE ITO3BOJISIET BBISIBUTH OCHOBHBIE MEXaHH3MBI
siBIeHUH mpuposl. OJHAKO MBI 3apaHee BHOCHUM B HAIIM 3HAHUS 3JIEMEHT
orpybnenus. Kpome Toro, snmeMeHT HEONpEAENEHHOCTH INPUCYTCTBYET B
caMHX 3aKOHaX MpPUPOAB! (HAmpUMeEp KBAHTOBAs HEOINPEIEIICHHOCTE).
HakarmmBasick co BpeMeHEM, TEOPETHYECKHE YIPOUICHNS MOTYT MPUBECTH
IIpoLecc MO3HAHMS K CYIIECTBEHHBIM OoIMOKaM. Tak B HacTosIee BpeMs 3a
IpejeraMy eCTECTBEHHO-HAyYHOrO MOHUMAaHMs OKa3bIBaeTCsl MPUPOJAA He-
KOTOPBIX OYEBHIHBIX (PEHOMEHOB, TAKHX KaK >KU3Hb, CO3HAHHUE, LEJIECO00-
Pa3sHOCTh MUPOYCTPOMCTBA U T.II. JTO SBISIETCS TJIABHOW MpOOIeMoii ecTe-
cTBO3HaHUs. Ecny ke KakoH-TO Kiacc SBIEHUH HE CTONb OYEBHJEH, €CIU



OH PEIKO BCTPEYACTCS B MPUPOAE, TO MBI PUCKYEM IPOCTO «IIOTEPSTH) €ro
13 KapTHHBI MAPA MU K€ OTHECTH €T0 B Pa3psii MUCTHKH.

1.11. MexaHHCTHYECKU ¥ CHCTEMHBIN MOAX0AbI B €CTECTBO3ZHAHNH

W3HauanbHast OpHEHTALMS €CTECTBO3HAHMS Ha PACKPHITHE MEXaHH3MOB
SIBICHUH TPUPOJBI, YCIEXH, JOCTUTHYTHIC HAa 3TOM ITyTH B KIACCHYECKHH
MEpUOJT Pa3BUTHs, HOPOIUIN B €CTECTBO3HAHUU MIUIIO3HMIO TOTO, YTO BECh
MUp 110JI00CH MCKIIFOUUTENBHO CIIOXXHOMY MEXaHHW3MY, COCTOSIHUE KOTOPO-
IO MOXXKHO ONHCaTh OJHO3HAYHO M MaTeMaTH4eckd To4yHo. B xonme XIX
BEKa €CTECTBO3HAHME MEPETePIeno KOPEHHYIO JIOMKY, B X0Ji¢ KOTOPOH OHO
yTPaTHIO OBUTYI0O TOYHOCTh M HENPOTHBOPEYMBOCTh. OKa3ajoch, YTO 3Ha-
YUTEJIBbHBIM KJacC ABJICHUN MOXKET OBITh ONUCAH TOJNBKO METOJaMH TEOPHHU
BEpOATHOCTEH. [Ipupoda oxazarace npomueopequgoi. JINIb ¢ cepeanHbI
XX Beka B HayKe HAMETHJIACh TEHACHIUS K NPEOJOJICHUIO KpU3HCa HEIO-
HUMaHHS CyTH SIBJICHUH NPHUPOABI, YTO K HACTOSIIEMY BpeMEHH 0(OpMH-
JIOCh B TaK HA3bIBAEMBIH cucmemmblli no0xX00, KOTOPbIA MpPU3BaH TPaHC-
(hopMHpOBaTh HAYYHBIH METOZ TO3HAHUS IO WIS NMPU3HAHUS MPOTHBO-
peYnBOCTH MHpa. 37eCh K€ MPOCMAaTPUBACTCSA TCHICHIMA K CONIKCHHIO
HayKH U PENIUTHH, a TaKXKe BCeX JOCTIKECHHUH 4eJIOBEUECKOW KyNbTYpHI, B
YaCTHOCTHU MCKYCCTBA, B €JIMHBIN HHTETPUPOBAaHHbII METO]] MO3HAHHS MUpA.

2. MexaHMCTHYECKUH MTEPUOJ eCTECTBO3HAHUSA

2.1. Hp10TOHOBCKOE NpecTaB/ieHue 0 IPOCTPAHCTBE U BpeMeHHU

B ocHOBe COBpeMEHHOTO HAYYHOTO MUPOIOHUMAHUS JIC)KHUT PHU3HAHHE
(yHIAMEHTAIEHOCTH APOCMPAHCMEa M 8pemenu. ITa TPaIUIUs BOCXOJUT
K BpemeHaMm ['anunest 1 HeroToHa. Tak Hb0TOH BCIO CBOIO MEXaHUKY CTpPO-
W Ha 3aKOHaX, B KOTOPHIX B KadecTBE (PH3MUCCKUX BEIUYMH (PHUTYpHpOBa-
JIU TIPOCTPaHCTBEHHBIE KOOPAWHATEHI X,Y,Z (Wiau BeKTop I) u Bpems t. U mpo-
CTPaHCTBO, W BpeMsi HBIOTOH ompesensn Kak 0co0oro poja BMECTHUIIUIIE
MaTepHaIbHBIX OOBEKTOB, CIIOCOOHOE CYIIECTBOBATH JaXK€ MPHU YCIOBHUH
OTCYTCTBHUS 3THX O00BEKTOB. 1 pOCTPaHCTBO, W BpeMsI OH HAAEIsUT CBOM-
CTBAMU OECKOHEeUHOU NPOMSIICEHHOCMU U OecKoHeuHou oeaumocmu (AMEH-
HO HpIOTOH BBeN TMOHATHE OECKOHEYHO Malloil BETUYMHBI U pazpadboTa
muddepeHnransHOe UCUUCTeHne). B kadecTBe akCHOMBI IpHHUMAICS al-
COITIOTHBIN XapakTep MPOCTPAHCTBA H BPEMEHH, TO €CTh CUUTAIIOCH, YTO UX
C80UICMBA He 3A6UCII OM HATUYUS U OMCYMCMEUsL 8 HUX MAMEPUATIbHBIX
00BeKkmos.



JI71s HBIOTOHOBCKOT'O IIPOCTPAHCTBA CIIpaBeaiiBa reomerpust EBkinna,
KOTOpasi 0a3upyeTcsi Ha HECKOJBKUX ONPEACNICHUAX HACAIbHBIX TeOMETPH-
YeCKHX 00BEKTOB (TOUKA, MpsiMasi, TOBEPXHOCTH U T.II.) M aKCHOMaX, IOCTY-
JHMPYIOLIMX OCHOBHBIC OTHOIICHUS MEXIy 3THMHU oObekTamu. Bce Gonee
CJIOXKHBIE OTHOLICHHS MOXKHO C(OPMYJINPOBATH B KAadyeCTBE TEOPEM HIH
TeOMETPUYSCKUX 3aJa4, KOTOpPBIE HPOCHUPYIOTCS Ha CHCTEMY aKCHOM B
LENSX BBUICHEHHS MPOTHBOPEYMUBOCTH WIIM HENPOTHBOPEYHBOCTH TOTO WIIN
WHOTO yTBepkaeHus. KpurepueMm HCTHHBI (IPaBUIBHOCTH PELIEHUs TI'eo-
METPUYECKOH 3aJauM) SIBISIETCS OTCYTCTBHME MPOTHBOPEUHH C CHUCTEMOM
AKCHOM.

AHanornuHslii HOPMaNTBbHO-ITOTUUECKUN MMOIX0/] OBLT MOJI0XEH B OCHO-
BY BCCI'0 ME€TOAA MO3HAHUSA, IPEITIOKECHHOT'O Hrroronom.

2.2. [IpyHUUI MHEPUHHU U PUHIUI OTHOCHTeIbHOCTH ["anuniest

OIHHAM W3 MEPBBIX OCHOBOIIOJIATAIOIINX COOBITHI, 3HAMEHYIOIIUX CO-
60if HavaIo KIACCHYECKOTO MEPHOa €CTECTBO3HAHUS, SBHIACH (POPMYIIH-
poBka lammimeeM npunyuna unepyuu WM NPUHYUNA OMHOCUMETbHOCIMU.
IMpuHIHT HHEPITHH
yTIBEp)KIAaeT, 4YTO JH000e
TENO COXpaHsET COCTOs-

HHE TIOKOSI WIM IBUXKETCS O V= +V
PaBHOMEPHO M TIPSIMOJIHU-
HCIZHOU 10 Tex Mop, IOKa O /[N v
BO3JIEICTBUE APYIUX Tell
HE BBIBEJIET €r0 U3 HTOro Vo
COCTOSIHUS. IMpuHuun

—_—

OTHOCHUTEJIbHOCTH YTBEp-
JKJIaeT, 9YTO €CJIHU CHUCTeMa
JBUXKETCSI PAaBHOMEPHO H
NpSMOJIMHENHO, TO, He
BBIXOZISI 3a €€ TMpeJebl,
HUKAKAMHU TPUOOPaMU HEBO3MOXKHO OOHAPYKUTh (HAKT ee JBMKCHUS WU
MOKO#, TaK KaK TaKoe ABUKEHHE HE BIUSET Ha XOJ MPOLECCOB, MPOTEKAIO-
UX B JaHHOU cucteme. Kakoe W3 Tein, IBMXKYLIUXCS PABHOMEPHO U Mps-
MOJIMHEHHO, JIEHCTBUTEIBLHO OBMIKETCS, a KAaKO€¢ TMOKOHMTCS OJHO3HAUYHO
CKa3aTb HEBO3MOXHO. TOJBKO 3aJaBIIMCh TOUYKOH, OTHOCUTEIHLHO KOTOPOil
MBI OyIeM HU3MEpSATh XapaKTePHCTUKU JBUKCHUS (HAIPUMEpP CKOPOCTH),
MOJKHO BHECTH B 33aJ]auy JIEMEHT OIpeNIeIeHHOCTH. Takum o0pas3omM, BIiep-
BBIE MOSIBWJIACH HEOOXOIHMMOCTH BBECTH B 3a4aYd MEXAHHKH IIOHITHE CU-
cmembl omcyema.

Puc. 1. IpaBuio cnoxenus: ckopocteit ['anunes
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BaxueimmM pe3ynbTaToM NPHUHIMIA OTHOCUTEIBHOCTH SIBHIIOCH Npd-
suno croxcenus ckopocmeti (puc.1) (V’=Vo+V, rme V' - CKOPOCTh JBIKESHUSI
TeJla OTHOCHTENILHO HEMOJBIKHOM CHCTEMBI OTCUETA, Vo - CKOPOCTH JIBHIKE-
HUSI TTOJBIKHOM CHCTEMBI OTCUETa OTHOCHTEIIFHO HEMOIBIDKHOM, V - CKO-
POCTb [JBIJKCHHUSI T€lNa OTHOCHTENBHO MOIBIXHOW CHCTEMBI OTCUETA) W
npeobpas3oBaHue KoopauHAT (X’ =X-Vot, Y’=Y, 2’=z, Toe X’,y’,2’ — KoopanuHa-
THI TeJIa B HETOJBIIKHOM CHCTEMe KOOPAMHAT, X,Y,Z — KOOpAMHATHI Tejia B
cucTeMe KOOPJIUHAT, IBH)KYIEHCS] OTHOCHTENFHO HEMOIBM)XKHON CO CKOPO-
CTBIO Vo B HallpaBJIEHUH OCH X’).

2.3. 3axkonbl Mmexannkn HeroToHa

OTOM HayyHOTO METO/a MO3HAaHUS MHpPA II0 MPaBy MOXKHO CUHTATh
HeroToHa, KoTOpHEIH pa3Bw uneu [ammnes n oQopMuII MEXaHUKY B SIHHYIO
CTPOIHYIO CHCTEMY, pa3paboTaB Ui Hee MOIIHBIA MaTeMaTHICCKHUN arma-
pat. B ocHoBe Mexanuku HploTOHa 51€KaT TpH OCHOBOIIOJIATAOIIMX 3aKOHA!
1) nepswiti 3axon Hvlomona yTBEPKAAET, YTO WHEPIUAIBHBIC CHCTEMbI

OTCUeTa CYUIECTBYIOT, TO €CTh B HEKOTOPBIX CHCTEMax OTCUeTa Aeil-

CTBUTEJIBHO HEBO3MOXXHO HHUKAKMMH ONBITAMU OJHO3HAYHO OIpese-

JIUTh ABWKETCS JIU JIaHHAS CUCTEMa NPSIMOJIMHEHHO U PABHOMEPHO UM

IIOKOUTCS;

2) emopoii 3akon Hblomona yTBEpKIaeT, YTO B MHEPIUATBHBIX CHCTEMAX
YCKOpPEHHUE Tella IPONOPLUOHAIBLHO NIPUWIOKEHHON CHUIIE, SIBIISIOLICHCS
KOJINYECTBEHHON Mepoi B3auMoaeicTBus (K03dduiiueHt mponopuuo-
HAJIBHOCTH MEXIYy CWIOH M YCKOpPEHHEM Ha3bIBAIOT Maccoil Teia):
F=ma;

3) mpemuil 3axon YTBEpIKAAeT, YTO MPU B3aUMOJEHCTBUH 00a 0OBeKTa
HCIBITBIBAIOT JIEMCTBUSI OJAMHAKOBBIX M MPOTUBOIMOJIOKHO HarpaBJeH-
HBIX CHIL

24. B3aumoaeiicTBusa. KOH[[el'[l[l/lﬂ moJjsl, rpaBUTAlIMOHHOE
U 3JICKTPOMATHUTHOC MOJIsA. BoanoBasi Teopusi CBETA

st 0003HaUEHHsST MEPBI B3aMMOACUCTBUS Tell HbIOTOH BBE MOHSATHE
NPUNOIHCEHHOU CUbL, KOTOPAs OTIpe/IeTIsieT yecKkopeHue tena. [lpuuem cpenn
B3aMMOJEUCTBHUI MOKHO BBIJIEINTH JIBA THIIA:
1) o6auskodeiicmeue - HENOCPEICTBEHHBIM KOHTAKT WM IIeperadya
B3aMMOJICHCTBHS C MOMOIIBIO MOCPETHHUKA, HECYIIETO B ceOe MM-
MyJBC MV, HampuMmep, OOMEH, KOraa OJWH YelIOBeK OpocaeT Ipy-
TOMY TSDKENBIA TpeaMeT, 00a ONIYIIAIOT OTIady; CKOPOCTh H3Me-
HEHUS UMIYJbca U OyJeT CUIIOH;
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2) Oanvnooeiicmeue - Tiepenada B3AUMOJICHCTBUS Uepe3 pasielistio-
IIee Teja MPOCTPAHCTBO Oe3 MaTepHabHBIX IIOCPESAHUKOB.

HploTOH OBLT NPOTHBHHKOM KOHIENIWHM JAJIBHOJCHCTBUS, OIHAKO
HaJM4{e B MPUPOJE TaKHWX SBICHHH, KaK I'PaBUTALMSA, JIEKTPHYESCTBO H
MarHeTH3M, He yKJIaJpIBaJIOoCh B KOHLENIHIO On3koaeicTBus. [loaTomMy 06
ux npupoae HeI0TOH mpeanodnTan He paccyXaaTh, OCTaBIss STy Ipoodie-
MY Ha JIOJIF0 MOTOMKOB.

Jlonroe BpeMsi CUMTAJIOCh, YTO aOCOJIOTHOE MPOCTPAHCTBO 3aIOJHEHO
ocoboro poza cpenoit — agupom. IMeHHO BOJHBI B 3pHpe MepearoT B3au-
MOZeiCTBHE OT OJHUX TN K APYIHM, MOJOOHO TOMY, KaK BOJHBI Ha I10-
BEPXHOCTH BOJBI MPHBOIAT B JBWKCHHE MOIUIABOK. M JeHCTBHUTENBHO,
HaMpUMep, TaKoe «IaJbHOJCHCTBYIONIECE) SBJICHHUE, KaK CBET, SBHO OOHa-
PYXHBaeT B ONBITaX BOJHOBBIC CBOWMCTBA, aHATOTHYHBIC TEM, KOTOpBIC Xa-
paKTepHBI Ul JIIOOBIX BOJHOBBIX IPOLECCOB (IM(pakuus u HHTEpdEpeH-
must). [lo3mHee n3 pabor MakcBeia CTalo MOHATHO, YTO CBET SIBISACTCS
YaCTHBIM CJIydYaeM IpOSBICHHUS deKTpoMarHetisMa. OH ke BIEpBbBIC BBEI
TIOHATHE 31eKMPOMASHUMHO20 NOJsL, KaK 0COOOr0 COCTOSHHS MPOCTPaH-
CTBa, KOTOPOE COJNCPIKHUT B cebc M OKPYKAeT Teia, HaXOILIHecs B DJICK-
TPHUYECKOM W MarHHUTHOM COCTOSIHWsIX. BrepBble MpO3ByYaso, 4To Moje —
9TO XAPAKMEPUCIMUKA CAMO20 NPOCMPAHCMEA, KOTOPOE MOXKET OKa3bIBaTh
CUJIOBOE BIIMSHHE HA TEJa, TOMEIICHHBIE B HETO.

2.5. 3aKoHBI COXpaHeHUs!

To, yTo B mpHUpOAE NEHUCTBYIOT MPUHLMIIBI COXPAHEHUs, YUEHbIE J0ra-
JBIBAJIUCh J1aBHO. IIepBbIM 3aKOHOM COXPAaHEHHUSI MOXKHO CUUTATh 3AKOH
coxpanenus gewecmsa, chopmynupoBanHsiii JlomoHocoBEIM. OH ke yKa-
3BIBAT U HA TO, YTO JBIDKCHUE TAKXKE JOJDKHO COXPAHATBCS, «H00 TeIo,
JBIDKYIIEE CBOCIO CHIIOKO IPYTO€, CTONBKO XKE OHBISL y ce0s TepsieT, CKOJb-
KO cooOmaer ApyroMmy, KOTOPO€ y HEro ABIDKCHHE MoirydaeT». [lo3maHee
ObUTH C(HOPMYITUPOBAHBI 3AKOHbI COXPAHEHUS] KOTUYECMBA OBUNCEHUSL (UM-
nynsca MV) u snepeuu. BaxkHas poiib B POXKACHUM 3aKOHA MPEBpAILECHUS U
COXpaHEHHMsS »JHEpPruy MPHUHAMICKUT Y4YeHbIM Meiepy, BbICKa3aBLIIEMY
HCI0 O BO3MOXXHOCTH B3aMMHOTO TPEBPAIICHUS Tella M MeXaHHYeCKOH
paboTel, JleHIry, BrepBble BRIYHCIMBIIEMY MEXaHHYECKHH SKBUBAJICHT Tell-
70ThL, ¥ [ enpMronbIly, chopMyInpoBaBIIEMY 3aKOH COXPAHEHHUS SHEPTHH U
MIOHSBILIEMY €r0 BCEOOIIMI CMBICIL.

[Moznuee 6bUT chopMynUpPOBaH ele psisi 3aKOHOB COXPaHEHUS (3aKoHbl
COXpAaHeHUss MOMEHMA UMNYIbCAd, SJeKMPU4eckozo 3apsaod, YemHOCmu WU
1.11.). Co3aercst BeyariaeHue, 4To Bo BceneHHO# ecTh HeUTOo, Yero Helb3s
MIOPOANTH WIIM YHUYTOXKHUTh. MBI MOXKEM HE 3HATh MEXaHHWKH KaKOT0-IH00
Ipolecca, OHAKO, ONMPasCh HA 3aKOHBI COXPAHEHHUsS, MBI MOXEM 3apaHee
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MIPEACKa3aTh IMOCIEACTBUS (IIPUMEPOM SBJIAIOTCS MIKOJBHBIC 3aIad Ha
3aKOHBI COXPAHEHUs SHEPTUH M UMITyJbca). Takol MOAXOA K MOHUMAaHHIO
MHpa Ha3bIBaeTCsA Xxoucmckum (OT CIOBA XOJIO — IIEJTOCTHOCTD), B OTINIHE
OT pedyKyuoHucmckozo (OT CIOBa PEIyKIHO - COKPAIIaTh) MOIX0/Aa, KOTO-
PpBIil onmpaeTcs Ha 3HAHNE NIPUIUHHO-CIICACTBEHHON MEXaHUKH TIPOIiecca.

O0a moaxo/1a XOpoIIO MpeCTaBIeHH! B Hayke. Tak mexannka HeroToHa
SIBJISIETCSI THITUYHO PEIYKIHMOHHUCTCKOM, B TO BpeMs Kak MexaHuka JlarpaH-
’Ka — THIIMYHO XOJHMCTCKOM. JlarpaHx Mojioxui B OCHOBY MEXaHUKH BapHa-
LIUOHHBINA npunyun Haumenvuie2o oelicmeus (IEUCTBUE — €CTh UHTETpal OT
pasHUIBl KMHETUYECKOH M TOTEHIMAIBLHON SHEpPruM Teja IO BPEMEHH):
M000€ TEeNo IBIDKETCST MO TeM TPAaeKTOPUSM, KOTOPBIM COOTBETCTBYET
HauMeHblIee neicTBUe. M3 6apuayuoHHbIX NPUHYUNOE NPU YCIOGUU CUM-
Mempuu RPOCMPaHCcmea U 8pemMeHU Ciedyiom 6ce 3aKOHbl COXPAHEHUS.

XOMMCTCKUH MOAXOA W3HAYAIBHO TPEIONAracT HaJlMdue B NPHUPOI-
HBIX TIpolreccax (akTopa 1enecooOpasHOCTH, ONTUMAIBHOCTH. DTO MPUBO-
IUT K cIlopaM 0 HaJW4Wd BO BcenenHoi# pasymHo# cocrasisromeii (bora).
Hayka kmaccu4eckoro neprosa CTpeMuiiach H3rHATh U3 CBOMX CTEH JFOOBIE
THIIOTE3B], CBSA3aHHBIE C MpHUCYTCTBHEM bora Bo BcenenHoii, mostomy pe-
JOYKIHOHHUCTCKUHM 1MOJX0J OB MOCTABJICH BO IJIaBYy yIJa, YTO MOPOAMIO B
HayKe Mexanucmuueckoe npeocmasgienue o mupe. OCOOEHHO CUIBHO MeXa-
HUCTHYECKHMH MOAXO0J] YTBEPAMICS B HayKe IMOCJE CO3JaHHUs MOJICKYJISIPHO-
KMHETHUYECKOH TEOpHM, KOTOpas paccMaTpHBaeT TEIUIOTY, KaK YacTHBIH
cilyyall MEXaHUYECKOTO JIBIDKEHMS MOJIEKYJ. DTO J1aBajlo OCHOBAHHUE Y-
MaTb, YTO B OCHOBE BCEX SIBJICHUII MHUpa JISKUT MEXaHNYECKOE JIBH)KEHHE.
Otpunianne pa3yMHON COCTaBIISIONICH B IIPUPOE MOPOAMIO MOJTHOE HEIO-
HUMaHHE TTPHUPOJIBI YEIOBEYECKOT0 pa3yMa, a TaKXKe BCero (peHOMEeHa JKh3-
HH.

2.6. CTpoenue COJTHEYHOM CUCTEMbI

OnHuM u3 HanboJiee 3HAYUTEIBHBIX YCIIEX0B KJIACCHYECKOTO €CTECTBO-
3HaHWUA, OCHOBAHHOI'O Ha MCXaHHUKC HI)IOTOHa, OBLIO MpaKTUICCKU UCUYEP-
IIBIBAIOIIEE ONMCaHUe HAOII01aeMOro ABMKECHUS HEOSCHBIX TeIl.

HepBOHa‘IaIH)HO CUHUTAJIOCh, YTO 3emis HCIIOABWKHA, @ IBUKCHHUEC HC-
KOTOpPBhIX HeOeCHBIX TeN (IJIaHEeT) Ka3alloCh BEChbMa CIIOXHBIM. [ ammieit
OJIHAM W3 TIEPBBIX BBICKA3all MPEAIOJIOKEHIE O TOM, UTO Hallla TUIaHeTa He
SIBJISIETCS. UCKITIOYEHUEM U TOXKE ABMKETCs BOKpYT CoJiHIa. DTa KOHLEMUUS
ObLIa BCTpEUYeHA JOCTaTOYHO BpaxknaeOHo. Twuxo Bpare pemmn He nmpuHU-
MaTh Y4acTUsl B JUCKYCCHSIX, a 3aHSATHCSI HEMOCPEACTBEHHBIMU U3MEPEHHUS-
MU KOOpJHMHAT Ted Ha HeOecHOU cdepe. [lo3muee nannpie Tuxo momanu K
Keruiepy, KoTOpBIi HaIIen MPocToe OOBICHECHHE HAOII0IaeMBIM CIIOKHBIM
TPAeKTOpUSIM, CPOPMYIUPOBAB TPU 3aKOHA MABIDKCHHS IUIAHET BOKPYT
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Connana. CoriacHo 3THM 3aKOHAM IUIAHETHI IBUIAIOTCS O SJUTHITHYSCKUM
opburtam, B 0qHOM U3 (poKycoB KOTOpHIX HaxomauTcsi COIHIIE, CO CKOPOCTS-
MH, KOTOPBIC U3MEHSIOTCS B COOTBETCTBUH C IPHHLMIIOM COXPaHEHHSI MO-
MEeHTa uMITyjbca. [IpsAMbIM T0Ka3aTenbCTBOM CyTOYHOTO BPAICHHS 3eMIIU
OBLT SKCHEPUMEHT, MOCTaBJIeHHbI PyKo, B KOTOPOM IUIOCKOCTH KoJyeha-
HUH MasTHUKA [TOBOPAYHBATIACh OTHOCHTEIHHO MOBEPXHOCTH BpaLIAIONICH-
cs 3eMIH.

Teopus epasumayuu Hviomona, COrmacHO KOTOpOH mro0ble 1Ba Mac-
CHBHBIX TeJIa IPUTATHBAKOTCS APYT K APYTY ¢ cwioit F=G'mym/r?, ykazana
MIPUYMHY, OOYCIIOBIMBAIOIIYIO JIBM)KEHHE KOCMHUYECKHX TEJ 110 3aKOHaM
Kemuepa, nmpaBuiibHO npejckasana M OOBsCHWIA OCOOCHHOCTH UX JIBHIKE-
HUA B 60ﬂee CJIOXKHBIX ClIydasdX, IMO3BOJUWJIa B OJHUX TCpMHHAX OIMUCATH
MHOTHE SIBJICHHSI KOCMUYECKOTO M 3¢MHOTO MacIITa0oB.

2.7. Crpoenue BemecrBa. CTpoeHne aToma

BTOphIM BaXKHBIM YCIIEXOM KIIACCHYECKOTO E€CTECTBO3HAHUS, OBLIO CO-
3aHNE OOBSICHEHHE W3BECTHBIX M3 SKCIEPHMEHTOB 3aKOHOB HIEAIBHOTO
ra3a, 4T0 OKOHYATENBHO J0Ka3aJo0, 4YTO BCE BELIECTBA COCTOST U3 MOAEKYI,
HaXxoJAIuXcCsa B IIOCTOAHHOM XAaOTHYHOM JBHXKCHHH H BSaHMO}IeﬁCTByIO-
mux apyr ¢ Ipyrom. JlaHHI)IC XUMHHU CBHUACTCIIBCTBOBAJIM O TOM, UYTO CaMU
MOJIEKYJIBl HE BCETAa SBISAIOTCS 3JIEMEHTAPHBIMHU «KUPIHYUKAMI» MHUPO-
3nanusi. OHY BelecTBa (CIIOXKHBIE) MOYKHO OBUIO MOJYYUTh IYTEM XHUMHU-
YEeCKOTO COCIMHEHHUS APYTHX BEIIECTB, Ipyrue ke (IIPOCThIe, WIN JIEMEH-
TBI) - HET. 3HAYNTEIBHBIM COOBITHEM B XMMHH, MO3BOJIUBIIUM CHCTEMaTH-
3MpoBaTh MHOTHE SMITUpUYECKHe (pakThl cTano co3naHue MeHzaeneeBbIM
TIEPUOANYECKON TaOJMIBI 3JeMEHTOB. Memnbuaine 4acTHIbl 3JIEMEHTOB
MOJyYHJIM Ha3BaHHWE amomog. MOIEKyHbl CIIOKHBIX BEILECTB SBISIOTCS
PasHOro posia KOMOMHAIMSIMY (COEANHEHUSIMH) aTOMOB.

B xonme XIX Beka u3 ombiToB Pesepdopra ObUT0 ycTaHOBICHO, YTO
aATOM SABJIACTCA TMOYTU MYCTBIM. Iloutn BCa ero macca COCpeaAOoTOUCHA B
LEHTPAJILHOW 00J1acTH, pa3Mephsl KOTOPOH HECOM3MEPHUMO Majbl C pa3Me-
paMu BCEro aToMa B LIEJIOM, UMEIOLIEH MOJIOKUTEIbHBIN 3JEKTPUUECKUM
3apsa. Bee octanbHOE MPOCTPaHCTBO aToMa 3all0JIHEHO KaKo-To cpenioi ¢
OTpHUIaTeNbHBIM 3apsiioM. OCHOBBIBASICh HA OTKPBITHH JJIEKTpoHA, Pesep-
(dhop mocTpoua MoJeTh aToMa, KOTopasi BIIOCJIEACTBUHN Oblia MOTUPUIIN-
posana bopom u npyrumu ydeHsiMu. COrjacHO 3TOM MOJENH aTOM MMEET
TIOJIOKUTEIBHO 3apsDKEHHOE SIPO (cocTosIIee U3 MPOTOHOB M HEHTPOHOB),
BOKpPYI' KOTOPOTO IO OIpPEAETICHHBIM OpOHMTaM BpAIArOTCsl 3JIEKTPOHBI,
YHCIIO KOTOPBIX PABHO 3apsAy sapa (TO eCTh YHCITy IPOTOHOB B HEM).
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2.8. CraTHCcTHYeCKOE ONMCAHHE PABHOBECHBIX CHCTEM.
KoHuenuuu nopsiaka u xaoca B eCTeCTBO3HAHHH

BaxkHe#M ycrexoM TepMOJMHAMUKH KIACCHYECKOTO Mepuoja sSBU-
nack GOpMYJIMPOBKA TaK HA3bIBAEMOTO0 BTOPOTO Ha4aaa TePMOJMHAMHKH,
COTJIACHO KOTOPOMY MeNnI0 CAMONPOU3BOTIbHO MOJICem Nnepeoasamuvcs
MOIbKO Om mell ¢ boNbulel meMnepamypol K meiam ¢ MeHbuel memne-
pamypoii u Huxkozoa Haob6opom. Jlns XapaKTEPUCTHKH HalpaBIeHHOCTH
MPOIIECCOB TeIutonepeiaun Oblia BBeAeHa BeianumHa S=0Q/T, ma3BaHHas
anmponuel (IIOCIOBHO «CHOCOOHOCTh K NpeBpallleHHusM»). B koHme mnpo-
uutoro Beka bonbliMaH yOeIUTENEHO TOKA3ajl, YTO SHTPOMUS ABJSETCS Me-
poll Xxaoca, Mepod HEOINpPENeJICHHOCTH, HENpPEeACKa3yeMOCTH COCTOSHUS
cucremsl (S=kInW, rae Kk - mocrosiunas Bonbipmana, W — cratiucTiHuecKuii
BEC COCTOSIHUSI cUCTeMbl). TakuM 00pa3oM, BHOEPBBIC B 3aKOHBI €CTECTBO-
3HAHMs ObLI BHECEH JJIEMEHT BEPOSTHOCTH, IOCIE Yero MaTeMaTHYCCKHE
METO/Ibl TEOPUH BEPOSATHOCTEH TBEPAO OOOCHOBAIKCH B «TOYHBIX» €CTE-
CTBEHHBIX HAayKaXx.

C TOYKH 3pEHHSI 6MOPO20 HAYALA MEPMOOUHAMUKU, KOTOPBIH, KaK BbI-
SICHIJIOCh, UMEET CTATYC BCEOOBEMITIOIIEr0 3aKOHA, CIPABEUIUBOTO LIS
BCEX SIBICHUU NPUPOBL, 1I0O0U OMHOCUMENbHO U30IUPOBAHHBIN NPOYECC
Modicem npomeKams MoIbKO 6 HANPAGLeHUU HAPACMAHUSL SHMPONUU, TO
€CTh Xa0ca M HEOMPECICHHOCTH B COCTOSHUU CHUCTEMBI (BCE CTapuTCS U
paspymaetcs). Jlaxxe Bcenennyto B menom, mo MHeHUIO bonbliMaHa, ojHa-
Kbl OXKHUIACT TEIUIOBAsi CMEPTh», KOI/la €€ SHTPOMHS JOCTUTHET MaKCH-
MyMa.

2.9. KoHuenuus 0M0JI0OrH4ecKoii YBOJTIOLUU

[puHIUT pocTa SHTPOIHMH BXOAWT B MPSIMOI KOH(IUKT C TOCTHKCHH-
SIMH IPYTOH €CTECTBEHHO-HAYYHOH JAHUCITUILTHHEI — OHOJIOTHH, T/ IPUMEp-
HO B TO XK€ camoe BpeMs ObUT chopMyTUpOBaH MPUHIHI OUOIOSUYECKOU
26010YUY, ABUXKYIIEH CUJION KOTOpOHM, MO MHEHUIO0 JlapBHHA, SBISETCA
ecmecmeenHblll ombop. B mporecce IBOIIOIMMA TPOUCXOAUT (OPMHUPOBA-
HUE HOBBIX BHJIOB HBBIX OPTaHU3MOB, KOTOPbIC, MOYHUHSSACH TPEOOBAHHM-
M OKpPY’KaIOIIeH Cpelbl, OKa3bIBAIOTCS BCe Ooiee CI0KHBIMH U COBEPIICH-
HBIMH, TIO CPaBHEHHIO CO CBOMMH IIpeANIECTBEHHUKaMU. TakuM oOpazom,
€CTECTBO3HAHME BIIEPBBIE BHINIUIO HA YPOBEHb (OPMYIUPOBKU (PyHIaAMEH-
TaJBHBIX 3aKOHOB, ONKCHIBAIOIINX JKUBOW Mup. U cpa3y e BO3HHKAET Ta-
PaJOKC HECOoIJIacHs C JaHHBIMU (DH3HWKH, TIC YK€ TBEpAO OOOCHOBAJICS
MPUHIUI pocTa >HTponuu. He cimydaitHo BoibiMan cuuTan, 9To >KU3HB
SIBIIICTCS CICIICTBHEM IIIOOANTBHON CIYyYaifHOCTH, IMEIOMICH KpaifHe MayIo
BEpOSITHOCTh BO3HUKHOBeHUs. C Touku 3peHus usnku XIX Beka, BO3HHUK-
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HYB OJHaXIBI, JIF00As yHOpsAOUeHHAs cucTeMa (HampuMmep JKHBOM opra-
HU3M HJIH J)KH3Hb BOOOIIIE) MOXKET TONBKO Pa3pymlaThes, JETrpainpoBath. B
TO € BPEeMS MbI BOOYHIO MOXKEM HAOII0IaTh, HAIIPUMEp, Kak (HOpMHPYeET
caM ce0s opraHusM peOeHKa, yIopsAA0YNBas PACCESIHHBIC B OKPYXKAIOMIEH
Cpeze 3JIEMEHTHI.

IMapamoxcel Tom0OHOTO Posa BOOOIIE TUITMIHBI TSI MEXaHUCTHUECKOH
KapTUHBI MUpa. VX npu4uHa craia NOHATHOU ToJbKO B XX Beke.

3. Kpu3uc HbIOTOHOBCKOM KOHIENIMH
NMPOCTPAHCTBA-BpeMEHN

3.1. Kpusuc Teopun 3¢upa. IlocTosHCTBO CKOPOCTH CBETA

K gncny npoTtuBopeunii, XapakTepHBIX IS eCTecTBO3HaHUA KoHIa XIX
BEKa, MOXXHO OTHECTH (AaKT HECHMMETPUHM YpaBHEHWII MakcBema ajs
JIEKTPOMAarHUTHOTO TIOJISl IO OTHOIICHHIO K Pa3IMIHBIM CHCTEMaM OTCHUe-
Ta. CucremMa ypaBHEHHUH, B CIPABEUIMBOCTH KOTOPOIl HUKTO HE COMHEBAI-
csl, TaBajia pa3Hble PEUICHH ISl CIIydaeB, HalPUMeEp, KOTrja HCTOUYHHK CBE-
Ta JABUTACTCS HABCTpedy HAOIIONATEN0, U KOT/a HaOJNIOAATeNb ABUTACTCS
HaBCTPE4y MCTOYHHUKY CBETa, YTO MPOTUBOPEUIIIO IPUHIUITY OTHOCHUTEIb-
HocTH 'anuies, B cipaBeyIMBOCTH KOTOPOTO TaK)Ke HUKTO HE COMHEBAJICA.
s cuMMeTpun ypaBHeHHH MakcBesia 6610 HE00X0AUMO, YTOOBI B JTO-
0oli HHepLUANbHOM CUCTEeMe OTCUeTa CKOPOCTh CBETA UMeJa OJHY U Ty JKe
BEJIMYMHY, YTO [IPOTUBOPEUUT NPABUILY CIIOXKEHUsI CKopocTel anues.

Jlis BBIXOa M3 cO3AaBIIerocs nojoxkeHus JIopeHi 4ucTo MmaTeMaTide-
CK{ BBIBEJI TaKHe NMPeoOpa3oBaHUs KOOPAMWHAT, KOTOPHIE COOTBETCTBOBAIU
06l cumMeTpuH ypaBHeHHH MakcBemna. OHAKO OHHU CYIIECTBEHHO OTJIH-
YaJHuCch OT peoOpa3oBanmii ["anmunes. 13 HUX, B 4acTHOCTH, CIIEAOBAJIO, YTO
BCE TeJla B Ipolecce ABMXEHUs nedopMupytoTes (YKOpaduBaroTcs) BJIOJb
JIMHUM IBWO)KEHHA. DTO MPUAABAIO CHMMETPHUIO CHCTeMe ypaBHeHHH Makc-
BEJJIa, HO OCTAaBaJICs BOIIPOC O MPHPOE MoJ00HOTr0 yKopoueHus. [TombITkn
0O0BSICHUTH IaHHBIH ()EHOMEH C MOMOIIbI0 «3(pHUPHOTrO BeTpa» MoTpedoBanu
9KCHEPUMEHTANBHBIX IOJITBEPKACHUN camoro ¢akra Hamnaus >¢upa B
npoctpanctBe Beenennoi. Hammane adupa moryio ObI kak-T0 000CHOBATH
MOCTOSIHCTBO CKOPOCTH CBETA, TAaK KaK PaclpOCTPAHCHHE BOJH B 000
cpeze MPOUCXOAUT € TIOCTOSIHHON CKOPOCTBIO.

B 1881 r. MaiikebCOH IPOBEI OMBIT C HCIOIB30BAHNEM H300PETEHHO-
ro UM uHTep(hepomeTpa, KOTOPHIH JT0Ka3ayl OTCYTCTBHE 3(QUPHOTO BETpa U
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adupa BooOIIEe. Abcoromnoe HbIOMOHOBCKOE NPOCMPAHCMBO OKA3ANO0CH
nycmoim. B Gu3nke Hazpena KpU3UC HEMOHMMAaHHUS.

3.2. Teopusi OTHOCHTEJILHOCTH JfHIITEHA

Brixox U3 moNOXKeHUS HaIIen DWHIITEIH, KOTOPHIH B KA4eCTBE OCHOB-
HOTO TIOCTYJIaTa CBOSH TEOpWH NPH3HABAJ MPUHINI OTHOCHTEIbHOCTH I a-
JIuIes, U3 KOTOPOro, B YaCTHOCTH, CJIEAYET, YTO 80 6CeX UHEPYUANbHBIX ClU-
cmemax omcuema 3aKOHbl NPUPOObL OOIHCHBL ONUCBIBABCS. OOUHAKOBLIMU
no ¢gopme 3axonamu. To ecThb cucTeMa ypaBHEHHH MakcBesia J0JDKHA
OBITh CHMMETPUYHON OTHOCHTENBHO MEPexo/ia U3 OJHON CUCTEMBI OTCYETa
B JPyryl0. DTO BO3MOXKHO TOJBKO B TOM CIIy4ae, €CIIU CKOPOCMb c8ema 6
PA3HBIX cucmemax omcuema paseHa 0OHOU U MOl dce geluduHe, He3aBUCH-
MO OTTOTO, YTO CaMH 3TH CHUCTEMBI MOTYT ABHTaThCS OTHOCHUTEIBHO IPYT
JpyTa ¢ pa3HBIMHU CKOPOCTSIMHU.

Jto KpaiHe
MmapajgoKCalbHO €
TOYKHA 3pEHHsS JKH- W=
TeficKoro ombra, [

TaK nepecraer pabo- — =
TaTb  COBEPIIECHHO s -E::}
MOHATHOE HaM IIpa- N

BUJIO CIIO>KEHUS
ckopocredt Tamunes. ||
Tak ecimu pakera
JBIDKETCSI  OTHOCH-

TEJILHO HabionaTe- Puc. 2. PenaTuBUCTCKOE TIPABIIIO CIIOKEHUS CKOPOCTEH
N CO CKOPOCTEIO,

MPUOIM3UTENLHO paBHOW ckopocTH cBeTa Vo =~ C (puc.2), a OTHOCUTEIHHO
€e JIBIKETCS pyTras paKeTa Co CKOPOCTHIO TaK)Ke MPUOIU3UTEIFHO PaBHON
ckopoctu cBeta V = C, TO OTHOCHTENBHO HEMOJABM)XHOTO HaOiIojarels
BTOpas pakeTa Oy/eT JABUTAaThCS BOBCE HE C IBOMHON CKOPOCThIO cBeTa V'’ =
Vo + V = 2C, Kak 3T0 cieyeT U3 npaBuiia CJIOKeHUs! ckopocTeit [anmnes, a
CO CKOPOCTBIO MPUOJIM3UTENFHO PABHOM CKOPOCTH cBeTa. TeMm He MeHee,
9TO TIONHOCTBIO COOTBETCTBOBANO mpeobpasoBanmsaM Jlopenma. [loatomy
(haKT MOCTOSHCTBA CKOPOCTH CBETa BO BCEX MHEPIMAIBHBIX CHCTEMax OT-
cyeTa DHHINTEHH NPUHSAT B KAa4eCTBE BTOPOTO IOCTYyJaTa CBOEH TEOpHH,
KOTOpast ObLIa Ha3BaHA CREeYUAIbHOU meopuell OMHOCUMETbHOCHIU.

U3 nmanHO# Teopuu, B YAaCTHOCTH, CJIEIOBAJO, YTO HPOCMPAHCMBO U
8peMsl B08ce He GNAIOMCI YeM-Mo aDCOTIOMHbIM U He3asUCuuM Om npu-
cymcemeust 8 Hem mamepuanvrolx mes. [lpyu IBUKESHUU Tea OTHOCUTEIHHO
HaOIroaTeNsI OHO BOBCE HE JeopMupyeTcs, Kak mpenanonaran JlopeHir,
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nedopmupyercss camo mpoctpaHcTBo. Ilpn 3TOM HabiomaTeno KaxeTcs,
YTO pa3Mephl Tesa (M BCEX NMPOCTPAHCTBEHHBIX Pa3MEPOB) B HAIPABICHUH

JBIDKEHUsI COKpalnarorcsi, To ectb L =L W/l—(v/c)z , roe L - mimna

ABUIXKYIICTOCA TCJia, Lo - JUIMHA IIOKOAIIErocs Teia, V - CKOPpOCTh JBHKCHUS
T€Ia, C - CKOPOCTh CBETA. BpeMﬂ B ,ElBPI)I(yL[IefICH CHCTEMC OTCUCTaA TAKXKC

«yKopauuBaeTcs» (3amesercs): t =ty /1 —(v/ 0)? .

[Tapamokc B TOM, YTO caM OOBEKT HUKAKHUX JAehOopMaIvii 1 3aMeIeHuUs
BPEMEHU He olnymaer. boiee Toro, B cuily MpUHIUIA OTHOCUTEIBHOCTH, B
CHUCTEME OTCUeTa, CBA3aHHON C 3TUM TEJIOM, Ka)KeTCsl, YTO TeJI0 MOKOUTCH, a
HaOII0aTelNb BHKETCSI OTHOCHTENIBHO HETO CO CKOPOCTBIO V. DTO 3HAYMT,
YTO UMEHHO HAOIIOAATENh YKOPAaYHBAeTCS B HAIIPABICHHH CBOETO IIBIDKE-
HUS, M 'y HETO 3aMeUIIeTcs BpeMs, XOTs caM HaONoJaTeNb Tak BOBCE HE
JIyMaer.

OTH paccyXIeHHS MPHUBOAAT K BOZHUKHOBEHHUIO TaK HA3BIBAEMOTO nd-
paodokca bnusHeyos. JlomycTiM, 1Ba OJIH3HENA POIIINUCH MPAKTUICCKA O-
HOBPEMEHHO, 3aTeM OJWH W3 HHX OTIPAaBHWICS B KOCMHYECKOE ITyTeIle-
CTBHE, Pa3BUB MPU ITOM OTHOCHUTEIHHO MEPBOro OJM3HENa CKOpOCTh V, a
3aTeM 00a BCTPETHIIUCH BHOBb. KTO M3 HUX OKaXkeTCs MOJIOXKE, y KOTO Bpe-
Ms TEKJIO MeAJICHHEN?

Pemenne nanHOW mpoOGieMbl mpuBeno OWHIITEHHA K CO3JaHHUIO Tak
Ha3bIBAEMOU o0buwjeli meopuu OmMHOCUMENbHOCMU, SBUBIIEHCS MOIBITKON
MIOCTPOUTH CTPOIMHYIO KapTHHY MHpA, ONMUPAOLIYIOCA Ha TMOCTYNAT HOCTO-
SITHCTBA CKOPOCTH CBETa. 3/1eCh DWHINTEHH BBEIN €Ile OAWH nocmyaam ob
IKBUBANIEHIMHOCMU 2PABUMAYUOHHOU U UHEPYUOHHOU MACC.

Boobmie roBops, Macca — 310 K03(p(QHUIIMEHT MPOMOPIIMOHAITEHOCTH B
¢dopmymnax P=m.g u F=m,a. HecmoTpst Ha I0X0keCcTh, (OPMYIBI a0COIIOT-
HO pasHbIe. B mepBoMm cirydae macca ecTh Mepa TpaBUTAIMOHHOTO TIPUTSI-
KEHHS TeN JPYyT APYyry, BO BTOPOM CiIydae Macca e€CThb Mepa HHEPTHOCTH,
COTIPOTHUBIIIEMOCTH TeJla MOMBITKAM U3MEHHUTH €r0 MOJI0KEHHE 10 OTHOIIIe-
HUIO K IPYTUM TelaM. DWHIITeHH MPeanoiIokKuiI, 9T0 M=M,. DTO 3HAYUT,
YTO MCKYCCTBEHHAs! IPaBUTAIlM, CO3/laBacMasi, HallpuMep, NMPH YCKOPEHUU
Tena, HUYeM He OTJIHMYAaeTCs OT €CTECTBEHHOW TpaBHUTAIMM, CO37[aBa€MOM,
HallpuMep, MIAHETOM.

m
C POCTOM CKOPOCTH T€Jla paCTEeT €ro Macca m = S — n 3a-

2

Al=(v/c)
MeuisieTcss BpeMs. Macca M BpeMs OKa3bIBaKOTCS CBSI3aHHBIMHU U B TOKOS-
meﬁca CHUCTEMCE! 601U3U MACCUBHBIX meill, 20e CunbHa epasumayus, epems
sameonsemcs. Ecnu Teno yCKOpsIeTCsl, TO €CTh CO3IAeTCsl MCKYCCTBEHHAsS
IpaBHUTALMS, TO BpeMs Takke 3amemmiercs. OTCI0a BBIBOJ: MOJIOXKE OKa-
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KETCs TOT M3 OJIM3HEIIOB, KOTOPBIH YCKOPSUICA M 3aMeIJIsIICs, TO €CTh KOTO-
PpBIii yiieran, a 3aTeM BEPHYJICSL.

U3 o0mieit Teopuu OTHOCUTEIIBHOCTH CIIEAYeT MHOXECTBO HHTEPECHBIX
BBIBOJIOB. B wacTHOCTH OBIIO IMOTY4eHO ypaBHEHHE IIOJHOH SHEPTUH JIF000-
ro Tena (HOoTeHLMAbHAs + KuHeTHdeckas): E=mc?. [TpupalieHyue KMHETH-
YeCKOl SHEprHd B MpOLECCe PasTOHA Tela SKBUBAJICHTHO YBEIHMYCHHIO
Macchl Tena. Ecnu 1Ba Tena B3aMMOAEHCTBYIOT JIPYT € IPYTOM Tak, YTO UX
NoTeHIMabHas sHeprus paBHa U, To macca Beeil cuctemsl M Oyner paBHa
M=m+m2+U/c2. To ecTh BrEpBLIE OLUIO YCTAHOBJIEHO, YTO NOHAMUS MAC-
Cbl U SHEP2UU MECHO CEA3AHBL OpY2 C OPY2OM.

He MeHee MHTepecHBI pe3ynbTaThl paclpoOCTPAHEHUSI TEOPUH OTHOCH-
TCJIBHOCTU Ha 3JICKTPOMArHETU3M. B gactHOCTH BBIACHUJIOCH, UTO OT IIOHA-
THS MarHeTH3Ma MOJXKHO, IO CYTH Jelia, MPOCTO M30aBUTHCS, CBEIS €ro K
PEIATHBUCTCKUM (PETATHBU3M — OTHOCHTENIBHOCTB) d(hdeKTaM, BO3HHKA-
OLLMM IIPH JBIDKCHHH 3apPSDKSHHBIX YaCTHIL.

Jlo cux mop MHOTME y4eHble He OCTaBIISIOT HONBITOK ONPOBEPIHYTH
TEOPUI0 OTHOCUTENBHOCTH. OCOOCHHO «HENPHATSH» Ul Hac 3ampeT Ha
HOJISTBI CO CKOPOCTBIO, IPEBBINIAIOIICH CKOPOCTH CBeTa (IIPH V=C Macca
YBEJIMUUBACTCS O OECKOHEUHOCTH, BPEMs OCTaHABIUBACTCS, IPOCTPAHCTBO
B HAIpaBJICHUU JABUKCHUA BBIPOKAACTCA B HOJ'H)). O[[HaKO JaHHas TCOopusd
UMEeT Maccy SKCHEePHMEHTANIbHBIX TOATBEPXKICHUI: deghexm macc (npo-
JYKTBI pacUIeIUIeHHs spa aToMa BEeCAT OOJblIe UCXOAHOTO SApa), OTKIIO-
HCHUC JIy4ya CBE€Ta IpaBHTaHHeﬁ, YBCJIMYCHUC BPEMECHU KU3HU 4aCTHUL, 1BU-
TaloIUXcs ¢ OOJBIIMMHU CKOPOCTAMH W T.N. [IpM MasbIX CKOpOCTSX BCe
(bOPMYIIBI IEPEXOAAT K IPUBEIYHOMY JUISl HAC BHIY.

3.3. 'eomerpust MunkoBckoro. CoBpeMeHHbIE MPEACTABICHHS
0 POCTPaHCTBe-BpeMeHH

I'eomerpust EBkina He ABISETCS €MHCTBEHHO BO3MOXKHOM T'€OMETpH-
eit mupa. B xonme XIX Bexa Jlo6ayeBCKHMI pelIMi OTKa3aThCs OT MSATOM
akcuoMbl EBKiIHMIa O TOM, YTO HapajuiesibHbIe NPsSMBIE HE NEpEeceKaroTcs
(cymMa yrioB TpeyrojibHuka pasHa 180°) u mocTpouI CBOIO TeOMETpHUIO Ha
THIIEPIIOBEPXHOCTH, B KOTOPOW, HAaIpHMeEp, CyMMa YTJIOB TPEYToJIbHHKA
moryia ObiTh MeHbie 180°. TMosaHee Puman chopMyauMpoBan HNpUHIKUIbL
TeOMETPHUH Ha cdepe, B KOTOPOH CyMMa yIIIOB B TPEYTOJbHUKE MOTJIa OBITh
Gonbime 180°. DTr unMCTO MaTeMaTUYECKHME OCTPOEHHUS CHAYANIA CYUTAIIUCE
(aHTa3MsAMU MaTeMaTHKOB. OIHAKO C CO3/IJaHHEM TEOPUU OTHOCUTEIBHOCTH
OHHIITEHHA OKa3anock, 4To U reomerpus JlobaueBckoro u reomerpusi Pu-
MaHa UMEIT MECTO B IPUPOJIE.

HauGonee momHoe omucaHue reoMeTpuM MHpa Jail MHHKOBCKHH B
1908r. OH moxasall, 4TO €ClIi B KaueCTBE YETBEPTOM KOOPAUHATHI IPO-
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CTpaHCTBa B3ATh BpeMs (1), yMHOKEHHOE Ha CKOPOCTBH CBeTa (C) U Ha MHH-
Myto equHHLY (1), TO MUP MOJICHO pACCMAMPUBAMb KAK HEKUl eOUHbIl npo-
CMPAHCIMBEHHO 6PEeMEHHOU Yemblipexmepublli Konmunyym. Ilpudem Bce oc-
HOBHBIC MPUHLMIBI M COOTHOLICHHSA, XapakKTEepHBIC U1 TPaAUIHOHHOM
TeOMETPUH COXpaHsIoTcA. [IpaBna, BeNMYMHBI, KOTOPHIMU OIEPUpPYET TaH-
Has TeOMETPHs, OKa3bIBAIOTCSI KOMIUICKCHBIMH.

B reomerpun MuHKOBCKOTO Bce (pOpMyNbl TEOPHH OTHOCHTEIBLHOCTH
BBITEKAJIM Kak CIIeJCTBHsI 0oco0oi reomerpun Mupa. Hanpumep, epasuma-
yus  evlimekaem Kak —cleocmeue  UCKPUGLEHUs  NPOCMPAHCINEEHHO-
8peMeHH020 KOHMUHYyMa 60au3u maccushvix men. Ilosasuincsa cobnas3s cBe-
CTH K TEOMETPHYECKUM IOCTPOCHMSAM BCIO (M3MKY B3aumoneiicTBuid. On-
HaKO YK€ B IIaHE DJIEKTPOMarHeTH3Ma reOMETPUYECKHN MOAXOA K IOHH-
MaHHIO MPUPOABI MPUMEHHTH OKa3aJ0Ch JOCTATOYHO CIOXHO. 31eCh MpHU-
IIJTOCH BBOJIUTH JOIOJIHHUTEIBEHOE MATOE H3MEPCHHE.

B HacTosimiee BpeMsi 10 CHX IIOp BeAyTCsl pabOThI [0 CO3IAHUIO SANHOM
TEOPUH B3aMMOJCHCTBHUIL, OIHMPAIOIIHIECs Ha TEOMETPHUYECKYIO IIOCTAHOBKY
Bompoca. Cunraercs, HalpUMEp, YTO BCE M3BECTHBIC B HACTOSLICE BPEMs
BUJIBI B3aMMOJICHCTBHH MOXKHO CBECTH B €IHMHYIO KOHLCTLHIO, SCIH MpU-
HATH, 9YTO MUp UMeeT |1 mpocTpaHCTBEHHO-BPEMEHHBIX U3MEPECHHUI.

3.4. Ilapagokcel kocmosioruu. KocMonoruueckne Momen
®puamana. Pazderanune rajakTuk (3akoH Xao0.1a)

Ycnexu Teopun DifHIITeHHA TO3BOIMIN 0000ITUTH ee BBIBOABI Ha Bee-
JICHHYIO B LIENIOM. 3JIECh YUEHBIE TaKXKe CTOJIKHYIHUCH C PAIOM MapaJoKCOB.
B mepByto odepenpb 3TO Tak Ha3bIBAEMBIH omomempuueckuti napaooxc,
KOTOPBIII TOBOPHII, YTO €CIH KOJIMYECTBO 3Be3J BO BceneHHOW M Bpems
XKHU3HU BceneHHol GecKOHEUHBI, TO HOYHOE HE0O JOJKHO OBITh 3aI0JIHEHO
3BE3[]aMU U SIPKO CBETUTHCS. 3HAUMT, Bcenennas ne b6eckoneyna Hu 8 npo-
cmpaHcmee, Hu 60 8peMeHU.

OWHIITEHH MPENJIOKUI MOJIeNb BeelneHHOH, 3aMKHYTOH B 4ETBEPTOM
(BpeMEHHOM) HM3MEpEHMH, HamogoOue TOro, Kak AByxMepHas Bcenennas
MOXeET OBbITh 3aMKHYTa B TPETheM H3MepeHHH B chepy. 3ambikaHue Bce-
JICHHOM MPOMCXOAWT TOJA JAEHCTBHEM CHJI TPAaBHTAIMH, HCKPHBIISIONINX
MIPOCTPAHCTBO-BPEMsI TaK, U4TO JIFOOOW CBETOBOMW JIyd HE MOXET BHIUTH 3a
npenensl Beenennoil. Takum o0pa3om, KomuuecTBO 00BeKTOB BO Beenen-
HOW OKa3bIBa€TCSA OrpaHMUYCHHBIM, KaK OrPaHMYEHO KOJIMYECTBO TOUEK, KO-
TOpbIe MBI MOXEM IOCTaBUTh HA MOBEPXHOCTH HIapa. B To ke Bpems Bce-
JICHHasl OKa3bIBaeTcss OECKOHEYHOM B TOM € CMEBICIIE, Kak OECKOHEYHa I10-
BEpXHOCTH LIapa (puc.3).

OnHako HENMOHATHO, IOYeMy Takas BceeneHHas He «cxJlanbIBaeTCs» MO
JelcTBreM cuil TpaBuTanuu. s 00bsCHEHUs cTannoHapHOCTH BeenenHoi
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OWHINTEHH TPeIIOKWI BBe-
CTU B PAacCMOTPEHHE HOBBII
BUJ CHJI, MOJ NEHCTBHEM KO-
TOPBIX yJAJCHHBIC KOCMHYE-
CKHE Tela OTTAJKHUBAIOTCS
IpyTr OT Apyra, KOMIICHCHPYs
IPaBUTAllMOHHOE  TIPHUTSIKE-
HHe. DTo Oblla HaJyMaHHas
Mepa, KoTopas, TeM He MEHee,
XOpOIIO COTJIACOBHIBAJIACh C
TEOPHUEH.

B cepenune 20-x romos
XX Beka @puaMaH MOCTPOUIT
MaTeMaTHYECKYI0 MOJENh
BcenenHoit ¢ OJHOPOAHBIM
pacIpeseneHleM BEIIeCTBa B
HEW W YCTaHOBWJI, UTO U3-3a
deticmeus  cuil  2pasumayui
OHa He MOoJicem Haxo0UumvCs 6

noxoe u Oonycna aubo pac- — Puc3. Mogens pacmupsromeiics
WUPAMbCS, UBO CHCUMAMBCA BcenenHoif, 3aMkHyTOM B  4eTBepTOM
U3MEPEHUN

8 3a8UCUMOCIU OM BpeMeHU
orcusnu Beenennoul u naommuo-

cmu gewjecmaa 6 Hetl. B xone 20-x rogoB Xa001 yCTaHOBWIL, 9TO OdieKue
2aNaKMuKYU (CKONIeHus: 36e30) YOausAmes Om HAC €O CKOPOCMAMU, NpO-
nopyuoHanvusimu paccmosanuam 0o vux V=H-L, roe H — mocrossaras Xa606-
ma. CoBMeIeHe 3TOTo (akTa ¢ Teoprued DUHINTeHHA MPUBEIO K BEIBOIY,
YTO HUKAKUX CHJI OTTAJKUBAHMS MEXIY TaTaKTHKaMU He CYIIECTBYeT, Bce-
JIeHHasi npedcmasisient coOoU pacuupsarOwyIocs 4emulpexmepHyro cgepy.
Tak HampuMep, €ClId HayBaTh BO3MYIIHBIH 1Iap, TO BCE PACCTOSHUS MEKITY
TOYKaMHU Ha €ro MOBEPXHOCTH OYIyT YBEIHYMBATHCS, M YeM OOJIbIIE pac-
CTOSIHUE MEXKIY ABYMS TOYKAMH, T€M OBICTpEe OHHM YIAJSIOTCS APYr OT
Jpyra B TIOJIHOM COOTBETCTBHH C 3aKOHOM Xab6ia (puc.3).

3.5. CoBpemMeHHbIE KOCMOJIOTHYECKASI U KOCMOTOHHYeCKas
xoHuenuuu. Teopusi Bonbuioro B3psiBa

@DopMHPOBaHHE €CTECTBEHHO-HAYUHBIX NMPEJICTABICHUNA O CTPYKType U
ucropuu BeenenHoit (kocmonoeus) BO MHOTOM 00sI3aHO yCIIEXaM acTPOHO-
mun. MacmtaOsl usnueckoit Beenennoit rpanauosnsl. Hanpumep, Hama
eanaxmuxa «MIIEUHBIH TyTh» COAEPKUT NpuOm3nTensHo 100 MuIHapI0B
3Be3], cpeau KoTopbIx Hatle CONHIE SIBISIETCs BIOIHE 3aypsJHON 3BE30M.
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lanaktuka mmeet auamerp nopsiaka 90000 cBeToBBIX JieT. [amakTHKH OT-
JeNIeHBl APYT OT ApYyra THTAHTCKAMH MEKTaJaKTHIECKIMH TPOCTPAHCTBA-
mu. Tak Ompkaiimmas K HaMm ranaktuka «TyMaHHOCTH AHIPOMENBD», KOTO-
pas mpuMepHO B [1Ba pa3a OOJble HallleH, yaaleHa OT Hac Ha 2 MIJUTHOHA
cBeTOBBIX JieT. CyIIeCTBYIOT M CKOIUICHHUS TaJaKTHK, COAepKaline OT Jie-
CATKOB IO THICSAY WICHOB. B cTpykType pmsmaeckoit BeeaeHHON pa3nudaoT
TaKXKE M CBEPXCKOIUICHHUS TalTaKTHK, KOTOPhIC MPEICTABISIOT co00i yIuio-
IICHHBIC 00pa30BaHus pa3MepoM 0 150 MUJUTHOHOB CBETOBBIX JIET.

Bcest nabmonaemas yacte (u3uueckoil BeeneHHON Ha3bIBaeTcst mema-
eanaxmuxoti. OHa uMmeeT paguyc nopsiaka 10 mupa cBetoBbix JieT. Cornac-
HO 3aKOHYy Xa00Ja, raJakTHUKH, HAaXOJIIIMECS HA PACCTOSHUU Okojio 20
MJIpJT CBETOBBIX JIET OT HAC, JOJDKHBI YAAISATHCS CO CKOPOCTSIMU, PAaBHBIMH
ckopoctu cBeta. Cepa, ouepueHHass BOKPYT HAC U UMEIOIIAst PAARyC OKO-
70 20 MJpI CBETOBBIX JIET, HA3bIGAEMCsl 20pu3oHmoMm Bcenennoii. 3a npe-
JenaMu SToH cdepbl HUKakoi MH(OPMAIIMOHHO CBSI3aHHON C HAMH peallb-
HOCTH HE CYIIeCcTBYeT (TaJaKTUKH HE MOTYT IBUTATBCS CO CKOPOCTSIMH,
MIPEBHIMIAIOIIIMHU CKOPOCTh CBETA).

[Ipocroii pacyer nmokas3bIBaeT, 4TO OKOJI0 20 MIIPJ JIET Ha3al BCE rajak-
TUKH HAXOJWJINCh B OJHOU TOUKE (CuHeyiapHOCcmiL), U3 KOTOPOU Ha4dalloch
paciiupenue BcenenHoi, monyuyuBiiee HazBaHue bosnvuiozo 63pwviea. Uto
MPECTaBIsUIa COOON JaHHAS CHHTYJISIPHOCTH, MBI MOXEM TOJBKO JIOTajlbI-
BaThCsl. [10 HEKOTOPBIM COOOPAKEHUSAM CUHSYISIPHOCTb = MO AOCOMOMHOE
HUumo, TIOJIHAs MyCTOTA, JJI KOTOPOH HE ONpeJeNeHbl JaXe MOHITHS MPo-
CTpaHCTBA U BpeMeHH. [IpuanHBI BobIIOTro B3phiBa TaKkKe HEHM3BECTHEL.

B nepBble MrHoBeHusi Xu3HM BceneHHON B Hel craiu 3apoxaarbes
AJIeMeHTapHbIe YacTHIEL. 110 Mepe BhIpaBHUBaHUS AJICKTPHUSCKON HEOTHO-
pomHOCTH BeeneHHO# pojkaaeMoCTh 4acTHI] 3aMeIJIIIach, a 3aTeM IpeKpa-
THJIACh. 3aTeM NPOM3ONIIA aHHueuIAyus (B3aMMHOE YHHUYTOXXEHHUE C BBIIEC-
JICHHEM SHEepPTrHH, HAKOIUICHHOH B Macce MOKOs 9acTUIBI B (hopMme (HOTOHA)
YacTUI] U COOTBETCTBYIOIIMX aHTHYACTHI[, IOCTe Yero Ha kaxcovie 100
MUNIUOHO8 NAP H4ACTUY BbIHCULA MONLKO 00HA. VI3 3THX YacTHUIl BIOCIE-
cTBUM (OPMHUPOBAJIOCH BELIECTBO BceneHHON cHavana B (hopme BOIOPO.-
HO-TEJIMEBBIX 00JIAKOB, KOTOPOE MO/ JEHCTBUEM CHJI TPaBUTAIMH pacrana-
JIOCh Ha (hparMeHTHI, AABIINE HAYAJIO TATAKTHKAM.

[IpoToramakTryeckoe 0OOJIAKO B IMPOIECCE TPABUTALMOHHOTO CHKATHS
TaKXKe pacragaioch Ha (ParMEeHTHI, AABIIUE HAYANO 38€30dM NEPE020 No-
Konenus. CxaThe TPOTO3BE3THOrO OOJIaKa IMPHBOAMIO K Pa3orpeBaHUIO
BEIIECTBA BIUIOTHh JIO HAuala peakyuti mepmosioepHoeo cuxrmesd. 3Be3la
CTaOWIIM3UPYETCS, KOT/Ia CHJIBI TPAaBUTAIIMOHHOTO CXKATUS YPaBHOBEIIMBA-
I0TCA CUJIaMU BHYTPEHHETro J1aBlieHus. B mpouecce TepMosiiepHbIX peakuui
U3 BOJIOPOAA W TE€JUSl CUHMEIUPYIOMCS msdicenble NeMeHmbl, KOTOpPble
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OITyCKaloTCA K IEHTPY 3Be3bl. Koraa TepMosinepHOE TOIUIMBO «BBITOPACTY,
3Be3/1a TepAET CTAOMIBHOCTh U «CXJIAMIBIBACTCSD (KOJUTAIICHPYET) A0 COCTO-
STHUSL «0€/1020 Kapauka», HelimpoHHOU 36e30bl N YepHOU Oblpbl, 33 TIpeJie-
JIBI KOTOPOH M3-3a CHJIBHOW T'PAaBUTAIMM HE MOXKET BBIXOAUTDH JIaKE CBET.
Bremraue ra3oBsle 000I0YKH 3BE3/1bI, 00OTAIEHHBIE TSHKEIBIMHU JJIEMEHTa-
MH, UCTIBITHIBAIOT OTAAYy M COPACBIBAIOTCSA B KOCMHYECKOE MPOCTPAHCTBO,
(dopMupys Ta30BO-NbLIEBbIE 00Jaka. DTO SIBICHHE HA3BIBACTCS G3DbIEOM
c6epxnogou. V3 Ta30BO-TIBUIEBBIX OO0JIAKOB BIIOCIEACTBUU (DOPMHUPYIOTCS
36€30b1 6MOpo20 nokoaenus THNA Hamero COJHI@A C IJIAHETHBIMU CHCTE-
Mamu. Tak BKparie BHIMISIAUT OJHA M3 BEPCHH COBPEMEHHOW KOCMOTOHH-
YECKOU MOZEIIN.

4. Kpu3uc KJIaCCHYECKOMN eCTeCTBEHHO-HAYYHOM
KAPTHHBI MHPA

4.1. ITapagokchbl KOHUENUUM 0eCKOHEYHOH aeJuMocTH. 3agadya
00 u31y4eHHH a0COJIIOTHO YEPHOIO TeJla

HproToHOBCKas KOHIEMIUS €CTECTBO3HAHUS OCHOBBIBACTCS HA HJEe
OECKOHEYHOH IeNMMMOCTH NPOCTpaHCTBa M BpeMeHH. OHAKO ele BO Bpe-
MeHa aHTHYHBIX (UI0codoB ObUTH CHOPMYITHPOBAHBI 337a4H, HE UMEIOIINE
peLlIeHus, €ClIM NPUHATB, YTO MUP MOXHO JIEJIUTh 10 OeckoHeuHocTH. Tak
olHa M3 anopuil 3eHOHa TOBOPUT, YTO C TOYKH 3PEHHS JIOTUKH AXUILIEC
(caMblii OBICTPBIN OET'yH) HUKOT/A HE JIOTOHUT Yepernaxy, Tak Kak it 3TOro
OH JI0JDKEH CHaualla MPEOJOJIETh MOJIOBUHY PACCTOSIHUS JI0 Hee, HO elle
paHbliIe - MOJIOBHHY MOJOBHHBL, €Ie PaHbllle - OJIOBHHY Y€TBEPTH U T.1. B
pe3ynbTaTe OH JIOJDKEH IPE0A0JIeTh OECKOHEYHO OO0JIBIIOE KOJIMYECTBO Ma-
JBIX paccTOsSTHUN. JIOTHKa TOBOPHT, YTO OH JAa)Ke HE JIOJDKEH CABHHYTHCS C
Mecta. Ho ombiT poruBopednt noruke. OTCro/ia BBIBO: pacCmMOosiHue Hellb-
35 deaums 0o beckoneurnocmu. To xKe caMoe MOXKHO CKa3aTh M PO BPEMsL.

[omoOHast 3amava OpuTa copmynupoBaHa B pusuke koHIa XX Beka,
YTO TIOCTaBWJIO B TYNHK BCE €CTECTBO3HAHME, U IOJYYWJIA Ha3BaHUE «Kd-
macmpogha Panesa-/cunca». CyTb mapagokca B TOM, YTO, COTJIACHO TEO-
puH, IBIpKa, IPOJEIaHHAS B 3aKPBITOM cocyze (MOoJens abCOMOTHO YepHO-
ro Tefna), JOJDKHA Obla M3ITydaTh MPAKTUIECKH OSCKOHEUYHOE KOJTMYECTBO
9HEPrHH, Yero, KOHEYHO JKe, Ha CaMOM JieJie He IPOUCXO/IHT.

4.2. 3apoxaeHue uaen KBAHTOBAHHOCTH MHpa
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Jnsa Beixoga u3 npotuBopeurss M.IInaHk npeanosoxui, YTO SHEPTUIO
JIEKTPOMAarHUTHBIX KoJieOaHMiI Henb3s AenuTh 10 OeckoHewHOcTH. Jlist
Ka)XJJOH 4acTOTHI KojieOaHUil ® CylecTBYeT MUHUMAaIGHO BO3MOXHAs HOP-
uust (keanm) sHeprun AE=#r ®, rie 7 - mocrosuHas [1nanka. MeHbiue 3Toro
KBaHTa HE CYLIECTBYET MOPLUI 3HEPIMU C JJAHHOW 4acTOTOW KOJIeOaHW.
Hecmotps Ha KpailiHe HENPUBBIYHBIC IS (PU3MKOB BBIBOJBI, KOTOPBIE I10-
CJIEIOBAJIM 332 STHM MPEAIOI0KEHHEM, YUEHBI MUD BBIHYK/AEH ObLI IpH-
3HaTh CIPABEIMBOCTh KBAHTOBAHMUS, TaK KaK 3TOT 3aKOH C KOJOCCAIIbHON
TOYHOCTBIO BBINIOJIHSAJICS HA OINBITE, yCTpaHss napamokc Poames-J/xuHca.
370 coOBITHE CUNTACTCS] KOHIIOM KJIACCHYECKOTO NMEPHO/Ia ECTECTBO3HAHMS.

B uucne npovero uaes KBaHTOBaHMS YHEPTUU MOATBEPKAANACH U TEM
(haKTOM, YTO CIEKTp JIO0OTO CBETOBOI'O M3JIyYEHHUS BOBCE HE SBILSUICS He-
MIPEPBIBHBIM, & COCTOSUI U3 MOCIEA0BATEIbHOCTH MOJIOC, KaXKIas U3 KOTO-
PBIX COOTBETCTBOBAJIA ONPEAEICHHOW YacTOTE 3JIEKTPOMArHUTHBIX BOJIH.
Bo3zHuk Bompoc, moueMy aTOMBI H3TY4aloT CBET HE BCEX YacCTOT, a TONBKO
OTpENIeIeHHBIX, KaK 3TO MPEANUCHIBATIOCH KJIacCuuecKuMHU 3akoHamu? Ilo-
YyeMy 3JIEKTPOHBI, BPAIlasCh BOKPYT sSApa, HE U3y4yaroT HEIIPEPBIBHO dHEP-
THIO U B KOHEYHOM HUTOT€ HE MaJaroT Ha sapo?

Bop npennonoxun, 4To 3JEKTPOHBI B aTOME, KaK U IEKTPOMarHUTHEIE
KosieOaHMs, TaKXKE€ MOTYT MMETh TOJBKO CTPOTO OINpEICICHHBIE YHEPTHH.
OTO mpUBENO K CO3JAHHMI0 KBAHTOBOM MOJEIM aTOMA, COTIACHO KOTOPOH
INEKMPOHbL 8 AMOME MO2YM HAXOOUMbCSA MOJLKO HA ONpedeeHHbIX opou-
max. bop ycTaHOBWII TpaBuiIa U1l HAXOXKACHHUSA THX JOIYCTHMBIX OpOUT.
«YnacTe» Ha PO IIEKTPOH MPOCTO HE «HMMEET MPaBa» TaK KakK JOJDKEH
MepedTH ¢ JOIMYCTHMOM OpOMTHI B HelomycTUMoe cocTosHue. Kaxmoit op-
OUTE COOTBETCTBYET CBOS DHEpPrHs. V3Iy4nTh SHEPrUIO AJIEKTPOH MOXKET
TOJIBKO B TOM CIIydae, €ClIi OJIIDKe K sApy HaXOAUTCA CBOOOJHAS JOIYCTH-
Masi opOMTa, Ha KOTOPYIO MOXKET MEepecKOodnTh 31eKTpoH. Ha opOute c
HAaUMEHBIIEH BO3MOXKHOW SHEPTUEH 3JIEKTPOH MOXKET HAaXOIUThCS HEOrpa-
HUYEHHO 10i1ro. Ho OH MOXeT NepecKoYnuTh U Ha 00jee BBICOKYIO 0CBOOO-
JIMBIIYIOCST OpOUTY, €CIM MOTJIOTHT KBaHT 3Hepruu (¢pomon). Huxozoa na
O00HOU opbOume He MO2YM HAXOOUMbCS 08d 3JEKMPOHA € OOUHAKOBLIM
Habopom keanmoewix uucen (mpuHOUN [laymm).

4.3. KopnyckyasapHo-BoIHOBOI Ayaau3m. Ilpunnun
nonoJiHuTeabHocTH Bopa

s 00BsACHEHNS PUPOIBI KBAHTOBAHUS dHepreTndeckux opowmr JI. me
Bpoiins B 1924 1. mpeanonokui, 4To HOBEACHNE YaCTHIl, HAIPUMEp dIIeK-
TPOHOB, MOXKET OIIMCHIBATHCS BOJHOBBIM IIPOIIECCOM C JUIMHOH BOJIHBI A,
KOTOpas CBA3aHA C UMITYJIbCOM YaCTHUIIBI P TaK K€, KaK JJIMHA BOJHBI (HOTO-
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Ha (KBaHTa CBETa) CBs3aHA C ero UMIyinbcoM A=27A/p. Uyts mosanee K.
JoBuccon u JI. Jlxxepmep OTKpbIIM JU(PAKLIUIO 3JIEKTPOHA Ha KpHCTallax,
YTO TOBOPUJIO B MONB3Y JaHHOTO mpeanonoxenus. B 1926 r. 3. llpenun-
rep MpeJIoKU ypaBHEHHE COCTOSIHUS IEKTPOHA BO BHEIIHEM IOJIe, KOTO-
poe SIBUJIOCH TUIIMYHBIM BOJHOBBIM YpaBHEHHEM, I/I¢ B KaU€CTBE OJJHOTO U3
apryMEHTOB BBICTyIaJa (YHKIHS BEPOSTHOCTH HAXOXKACHUS 3JIECKTPOHA B
JaHHOM TOYKe mHpocTpaHcTBa. CTAMOHAPHOMY COCTOSHHIO 3JIEKTPOHA B
aToMe BOJOpPOJa COOTBETCTBOBaNa cTos4as BonHA. [Ipm sToM paspewen-
HbIMU OpOUmMamy A6AAI0MCA MOAbKO me, 8 npeoeiax KOmopwlx YKIaovled-
emcs yenoe Yucio 60aH 91eKmpoHd. B 3TOM M COCTOMT CMBICT MpaBHI
kBaHTOBaHus bopa.

Ny Ni;

3.

A
!

[

N:

Puc.4. KopmyckyssipHO-BOTHOBOH Tyann3m

TakuM 00pa3oM, 21eKMpPOH A6NAEMC MUNUYHBIM BOIHOBLIM NPOYEC-
com. OITHAKO 80 MHOSUX SGNEHUSIX INEKMPOH BbICIYRAEm KAK 4acmuyd.
Hanpumep, eciu Ha MyTH 3JEKTPOHOB IMOMECTHTH Mieib (puc.4), Hpoiis
4yepe3 KOTOPYIO OHH MOMAAAI0T Ha YKPaH, TO, MOCIE PACCESIHUS JEKTPOHOB
Ha Kpasx MU Mbl MOXEM MOCTPOHUTh KPUBYIO BEPOSITHOCTH TOMAJaHUs
JJIEKTPOHOB B Ty WJIM MHYIO TOYKY JKpaHa. DTa KpUBasl TUIHUYHA JUIS CIy-
Yasi, YTO JCKTPOH SABJLIETCS YaCTHIICH (THIA TOPOIINHEI). Eciu ke Ha myTH
AJIEKTPOHOB PACIIONIOKUTE JIBE PSIOM CTOSIIHUE TSN, TO KPUBast BEPOSTHO-
CTH TIOTIAJaHMs JJICKTPOHOB Ha KpaH OyIeT COOTBETCTBOBATH KPHBOM HMH-
TepdepeHIny BOJIHOBOTO Mpolecca Ha JBYX HIENSX. TO ecTh KajcObii
9NEKMPOH, KAK BOIHOBOU Npoyecc, NPoXooum O0OHOBDEMEHHO Hepe3 08e
wenu, unmepgepupys cam ¢ cobou. IIpu dTOM KaKIbI OTIEIBHBIN K-
TPOH Ha 3KPaH MOMaaacT B BUIAC OJHON TOYKH, TO €CTh KaK 4acTHIA, a HE B
(hopMe HECKONIBKUX IIATEH, KaK 3TOr0 CIIEO0BAl0 ObI OXKHIATh MPH HHTEP-
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¢depeHunn. To eCTb 21eKMpoH He AGTAEMCA HU BOIHOU, HU Yacmuyel, 8 mo
JHce epeMs MO 80AHA U Yacmuya (KOPRYcKyia) 0OHO8PEMEHHO, XOTS COB-
MECTHTb 3TH JIBa ITOHATHUS HEBO3MOXKHO. DTOT MApaJoKC MOTyYH Ha3BaHUE
KOPNYCKYIAPHO-B0IHO8020 OYAIUZMA.

3/1ech eCTeCTBO3HAHHE BIUIOTHYIO HPHUOTU3WIOCH K ApeBHEMY (HII0-
cocKOMY YTBEp)KICHHIO O IyalbHOCTH Mupa (MHB U sH). B xBaHTOBOH
MexaHuke oH Obl1 chopmynuposad H.bopom kak mpunyun dononnumens-
HOCmU, TNACAIIUM, YTO NOHAMb AGNEHUE MOMUCHO MONLKO NPUMEHUE OJiA
IMO20 B3AUMOUCKTIOUAIOWUE KAACCHL NOHAMUI, KOMOPble MO2YM UCHOIb30-
8amuvcsi 000COONEHHO 8 3A8UCUMOCINY O KOHKPEMHBIX YCA06ULL, HO MOIbLKO
83sMmbvle emecme OarOm NOAHOe 3HaHUe O OAHHOM A6leHuu. ITO OJHO W3
caMbIX (pyHJaMEHTaIbHBIX IOJO0XXEHUH COBPEMEHHOM (DU3UKH.

4.4. CooTHomieHue HeonpeaeneHHocreii I'eiizendepra. OTkas
OT Tpe0OBAHMI KJIACCHYECKOTI0 leTePMUHHU3MA

JIroboe B3amMOIECHCTBHE YACTHUI] (HAPUMEP 3JIEKTPOHOB) C IPYTUMHU
JaCTHLIAMHM U JIa’Ke cO cBETOM (C (poTOHaMM) HEN30EKHO MPUBOIUT K CyIIIe-
CTBEHHBIM M3MEHEHHSIM COCTOSHMH caMHX HaOmomaeMblx dactul. Hampu-
Mep, (DOTOHBI MEPEAAIOT YACTHLAM HMMITYJIbC TMOPSAKA /®/C, 4TO BEIET,
HampuMep, K pa3pylICHHI0 HHTEPPEpPEeHIMOHHONW KapTHHBI. IlombITKa
YMEHBIICHMS IIEPEaBaEMOr0 HMMITYJIbCA 3a CUET YMEHBIIECHHS YacTOTHI
OCBEIIAIOIIETO M3TyYCHUSI HEU30€)KHO MPUBOAMT K MOTEpe MHPOPMAIMU O
MOJIOKEHUH YacTHUIBl (M3-3a sIBICHHS Judpakund). MHOroO4HCIEeHHBIE
MBICJICHHBIE 9KCIIEPHUMEHTBI, TT0JI0O0HBIE PACCMOTPEHHOMY, IPUBOJIST K BbI-
BOJly O HEBO3MOXXHOCTH OJJHOBPEMEHHOI'O M3MEPEHUS] KOOPJMHATHI M MM-
IyJIbCa YaCTHIL CO CKOJIb YTOJIHO BBICOKOM Hariepe]l 3alaHHOM TOYHOCTHIO.

[MpuHUMIMaNEHOE OTpaHWYEHUE HA TOYHOCTh M3MEpPEeHHH ObUIO cdop-
MyJIMpoBaHO ['eii3eHOepromM B BHJE HEPaBEHCTBA, MOJYYHBIIETO Ha3BaHUE
coomuoweHnue neonpedenennocmeii I etisenbepea: AX - Ap > hi, tne AX u Ap
- 9TO MOTPEIIHOCTH B ONpPEEICHMN KOOPJMHATHI 1 UMITYJIbCa YacTUllbl. To
€CTb, €CJIM MBI CMOTJIM OYEHb TOYHO ONMPEACIUTH UMITYIbC yacTHIBI (AP=0),
TO HEOIPEJCICHHOCTh B OIPEJEICHNH €€ MECTOIOJIOKEHH AX OJDKHA
CTPEMHUTHCSI K OECKOHEYHOCTH M HA000POT.

CooTHormrenne HeompeaeneHHOCTH ['eii3eHOepra cTaBWIO MPUHIHIIH-
QJIBHBIN 3alpeT Ha BO3MOXKHOCTh TOYHOTO OIMCAHUSI MHpPA, YTO SBIISUIOCH
KpaeyroJbHbIM KaMHEM MEXaHHCTHUECKON HayKH KJIACCUYECKOTO IepHoia,
BBIpaXKaBIIUMCS B ¢unocoguu Jlanaacosckozo demepmunuzma (ecnm Mbl
3HAEM HMCXOJ/IHbIE JaHHbBIE, TO MOXKEM a0COJIOTHO TOYHO PAacCUUTaTh Oyay-
mee). Ecnu B kiaccuyeckoil (pM3MKe NOHITHE CITyYalHOCTH MCIIOJIB3YeTCs
JUISL ONIMCAHMS MOBE/ICHUS CHCTEM C OOJIBIINM KOJIMYECTBOM OJHOTHUITHBIX
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3JIEMEHTOB U SIBJISIETCS JIMIIb CO3HATENIbHOM XEPTBOM MOJHOTE ONHCAHUS
BO MM YIPOIICHHS PEIISHIS 3a/1a4H, TO B KBAHTOBOW (pr3mKe Mpu3HaeTcs,
9TO 8 MUKPOMUPE MOUHBIL NPOSHO3 NOBEOCHUS 00BEKMO8, NO-8UOUMOMY,
8000ue nHegosmodcen. [1oxoxke Ha TO, YTO cama MPHUPOIA HE 3HAET TOYHOTO
OTBETA HAa HEKOTOPBIE BOIPOCHL.

Kpome Toro, B KBaHTOBOM MEXaHHUKE NPUHLHUIHAIBLHO OTIUYAETCS OT
KJIACCUUECKOTO 3aKOH CIIOKEHUs BEPOSITHOCTEM B3aUMOMCKIIIOUAIOIINX
JIpyr apyra (¢ KJIACCHYECKOW TOYKH 3pEHHS) COOBITHH (Hampumep, mpo-
XOXKICHHE AIIEKTPOHA uepe3 OAHY M3 wieneit). B kimaccuueckoit KOHLEIUU
BEPOSTHOCTH BCErNla CKJIAIBIBAIOTCS, YTO U MPUBOJUT K OXKHUIAHUIO OOHA-
PYXUTh TMPU OTKPHIBAHUU JBYX IIEJCH KapTUHY, PaBHYIO CyMME H300pa-
JKEHUH, MOJydYaeMbIX OT KaXJOW U3 IIesied B OTAeIbHOCTH. B KBaHTOBOM
MEXaHHMKE 3TOT 3aKOH CIIpaBeUIMB HE Bcerga. Ecimu jke cuTyauusi Takosa,
9TO COOBITHSA NPUHIMIAANEHO HEPa3IMIUMBI, CYMMapHas BEpOSTHOCTh
BEIUUCIIICTCS KaK KBaJpaT MOAYIISL CYMMBI KOMIUIEKCHBIX (DYHKITHIA, Ha3BI-
BAEMbIX AMIUIUTYJaMHU BeposATHOCTEH. IIpu 3TOM BEpOSITHOCTH HE CYMMH-
pyroTcsL.

[Ipu nBM)XEHMHU B MYCTOM NPOCTPAHCTBE aMIUIUTYJIa NEPEX0/]Ia YaCTH-
LIbl U3 OJHOM TOYKH B JPYI'YIO COBIALACT C BBIPAXKCHUEM JJIS IIJIOCKOH MO-
HOXpPOMaTH4ECKOW BOJIHBI. B ciydae OOJbLIMX Macc, COCTAaBISIONIMX CH-
CTEMY TCJI, OrpaHUYCHUA Ha TOYHOCTH 1/13MepeH1/1171 CTPEMATCA K HYJIIO, U
3aKOHBI KBAHTOBON MEXaHHMKH MEPEXOIAT B 3aKOHBI KJIACCUYCCKON (PH3HUKH.
IToaTOMy €ciiu KOMHaTa UMEET ABE ABEPHU, TO BBIXOASIIUN U3 OJHOU IBEPU
YeNoBeK, B MPHHIMUIE, «OyAeT mHTep(epupoBaTh» MOAOOHO SIEKTPOHY B
OTIBITE CO MIENSIMH, U3-332 YEeTO B MPOCTPAHCTBE BOSHHKHET HECKOIBKO 00-
JacTel, rae OH CMOXKET MOSBUThCA. OTHAKO HM3-32 OOJBIIOI MacChl YeloBe-
Ka BEpOSITHOCTH HaXOXKJCHHS YEIOBEKa B IPYTHX 00IACTSAX, KpOME OIHOM,
OyayT cTpeMHTBCS K Hyr0. [IoaToMy MBI 11 He HaOFOIaeM CBOWX JBOHHU-
KOB.

4.5. TlapagokcaiabHOCTh (hOPMAJILHOI Joruku. TeopeMbl
o HenoJiHOTe 3HaHuii ['enens. IIpo6jeMa no3HaBaeMoCTH MUpa

OpnnoBpemenHo ¢ usukoit B 1900-1930 romax Kpu3uc oxXBaTWiI U Ta-
Kyt0 a0COJIOTHO TOYHYIO HayKy, KaKk mareMmaruka. Ero B TOJHOW Mepe
MOJKHO PacCMaTpHBaTh KaK KPHU3HC BCETO (OPMATBHO-IOTHIECKOTO CIOCO-
0a MBINUICHUS, WIA JTaXXe KPHU3HC paccyika, HOO BIEpPBBIC ObLTa BCKPHITA
€ro Hel0CTaTOYHOCTh. OOHAPYKHWIOCH, YTO (HOPMANBEHO-TIOTHYSCKUH CIO-
co0 MBIIUICHUS MPH BCEX TeX ONECTSAIIUX pe3yNbTaTax, KOTOphIe HECET C
co00if ero MPUMEHEHUE B YAaCTHBIX U CICIHANBHBIX MpobOieMax, oOHapy-
JKUBAET CBOIO IMOJIHYIO HENPUTOJIHOCTb, KaK TOJILKO €ro MBITAlOTCS MpUMe-
HUTH IPSMO HIIM KOCBEHHO K OTPAXXCHUIO BCEOOIIET0, KOTOPOE OKa3hIBACT-
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cs1 Hen30€KHO MPOTHBOPEUHBEIM, U B CHIIY 3TOW IPOTHBOPEUYNBOCTH HEU3-
MEHHO YCKOJB3aeT U3 c(epbl ACUCTBUSA (HOPMATEHO-TOTHICCKUX 3aKOHOB.
3T0 OOBACHAIO MPHYUHY MAPaTOKCOB, B KOTOPHIE IOTPY3UIOCH €CTECTBO-
3HaHUE, ONMPAIOIeeCS Ha TOYHBIE METOIBL.

O mapazmokcax (GpopMarIbHON JIOTUKH W3BECTHO yKe AaBHO. JlocTaTouHO
BCIIOMHUTD HAPAOOKC 1xceyd, KOTOPBIN 3asBILIET: «BCE, CKa3aHHOE MHOIO,
€CThb JOXb». OKa3bIBACTCS, UTO 051 000U POPMATLHO-T02UYECKOU Cucme-
Mbl, npemeHOyIowel Ha MOYHOCMb U HENPOMUBOPEUUBOCTb, CEOUCHBEHHA
no0O6HAsL NApPadOKCaIbHOCHb, NPUBOOSWAL K OMPUYAHUIO UCXOOHBIX HO-
JIOJHCEHULl (NOCMYNAMO8, aKCUOM) NPU NONLIMKAX NOCMPOEHUS 2100ANIbHBIX
060bwenutl. BriepBoie opMambHO TOYHO 3TO ObUTO TOKa3aHo K.I'emenem,
KoTopblil B 1931 rony Ha mpuMepe apu(METHUKH Jal JO0Ka3aTeIbCTBO TaK
HA3BIBAEMBIX «MeopeM O HeNnoJHOme 3HAHULY, COTIACHO KOTOPBIM eciu
dopmanenas cucmema Henpomugopeuusdd, mo OHA HENOIHA U He cyuje-
cmeyem OOKA3amenbCmed ee Henpomueopeyu8oCcmu, NPo8eoeHH020 Cpeo-
cmeamu OAHHOU CUCHEeMb.

Ecmm B xadecTBe TakoW CHCTEMBI BEICTYNAeT HayKa, TO BCE IMOIMBITKH
MPUIATh €l HEMPOTUBOPEUYUBOCTD IPH COXPAHEHUH TOYHOCTH W JETAIbHO-
cTH OOpeyeHbl Ha HeyJady. Pa3BuBas TOUHYIO cUCTEMY 3HaHHH 110 popMy-
JIMPOBKU UTOTOBOTO OOOOIIEHUS, B MPeieNe JIOTHYECKUX PacCyKACHUH MBI
PUCKYEM HpHﬁTH K BbIBOJIaM, B KOpHC OTpHUIAIOINUM HCXOAHBIC aKCHOMBI.
Jpyroii npumep: eciau HOpeIMETOM CIOpa ABYX CHELUAJIUCTOB B KaKOM-
JU00 CHCTEME 3HAHUI SBISICTCS BOMPOC, KacaroIUiics Kakoro-imbo 0600-
IICHUS, KaXIbI U3 HUX, CIEAYS CTPOTO MOCIEOBATEIEHO JIOTHKE PAcCy K-
JCHUH, MOKET MPHUHTH K BBIBOJIAM, KOTOPBIE OYIAYT MPOTHUBOPEUUTH APYT
Ipyry. BeIXxom B 3TOM ciydae HIIETCS B MPOBEACHUU IOMOIHHUTEIBHBIX
9KCIEPUMCHTANBHBIX UCCIeoBaHui. IMeHHO mpupo/a, KaKk HeKas MEeTacH-
CcTeMa 10 OTHOIICHHIO K JIF00OW CHCTEME YEeIIOBEUSCKUX 3HAHUHN JOOTperie-
JSeT TpeAMET CIopa, JHUIas ero MpOoTHBOPEYHBOCTH. [locime 3Toro, Kak
NIPaBUJIO, POXKAAETCS HOBBIH «3aKOH IPHPOABI», KOTOPbIH CTAHOBHUTCS HO-
BOM aKCHOMOH, mocrysaTtoM. Ilocne 3Toro oguH U3 ONIIOHEHTOB JOJIKEH
NIPU3HATh, YTO OH ObLI He mpaB. Ho nHOra yiaercsi OTHOBPEMEHHO MTPOBe-
CTU U TaKOW HKCIEPUMEHT, KOTOPBIM MOATBEPKAAET MPOTHUBOIOJIOXKHYIO
TouKy 3peHus. Cama npupooa He 3Haem OOHO3ZHAYHOZO OMEemd HA HeKOo-
mopbie 60Npocwyl.

Bce 310 poxnaer guinocodekyro npobiemy npuHyunuaibHol Heno3Ha-
eaemocmu mupa ¢ nNOMOWbIO NOYHbIX Memooos. HaquBIﬁ METOA, 10 CUX
MOp CTPOSIIMIiCS B OCHOBHOM Ha NPUHIMIIAX PEAYKIHOHHW3Ma, XOpOLIO
BCKpBIBAET JAETAll U MEXaHUKY SIBJICHUH, TIOPO’K/AAsl yCIleX MPaKTHYECKOTro
NIPUMEHEHHUS TIOJyYeHHBIX pPEe3yJbTaToB, HamnpuMep, B TexHHUke. OnHaKo
cama IpUYMHA, CyTh, NPHPOAA ITOH MEXaHUKH, OCTAaeTcsi 3a IpelesiaMu
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paccmotpenus. IlosTomy coBpeMmeHHas (u3nka, MpeBpaTHIACH, MO CYTH
JieT1a, B IPOIOJDKEHUE MAaTEMAaTHKH, COBEPIICHHO YTPATUB BCE HANEKIBI Ha
MIOHMMaHHE MIPUPOJBI H3YYaeMbIX SIBICHUN. MBI 3HaeM, KaKUMU ypaBHEHH-
SIMH OTIMCBIBACTCS SIBIICHNE, HO HE NMOHMMAEM, YTO OHO M3 ceOsl MpecTaB-
msiet. KpacoTa ypaBHEHHUH MOTHOCTBIO BBITECHIIIA U3 (PU3UKH BCE TTOMBITKH
MOHSTB UX CYTb.

5. Pa3zBuTHE KOHUECNIIMHA CTPOCHUA BellleCTBA

5.1. Ctpoenne sigpa aToma

Hauaso Teopuu cTpoeHHsI aTOMHOTO A/pa CBs3aHO C UMEHaMH Mapuu
Cxnonosckoit-Kropu u ITsepa Kropu, uccieqoBaBIIMME SIBICHUE paoUOaK-
mueHoCcmu, B TIPOIECCE KOTOPOTO BEIIECTBO MOKET HCIIyCKaTh OCOOBIE JIy-
yn. [Ipy 3TOM NPOUCXOAMT MpEBpAIleHNE OOHUX XMMHUYECKHX DJIEMEHTOB B
apyrue. BriocneacTsun BISICHWIIOCH (3TO CBsi3aHO ¢ MMeHeM J. Pesepdop-
J1a), 9YTO PaAMOAKTUBHBIE JTyYH COCTOST U3 TPEX COCTABIAIOIINX: Q~1yull -
SIBIISIFOTCS. TIOTOKOM HOHU3MPOBAHHBIX (JIMIICHHBIX 3JIEKTPOHOB) aTOMOB
reius, f-1yyu — 3TO MOTOK DJIEKTPOHOB, & y-1yuil SBISIFOTCS JKECTKUM (KO-
POTKOBOJTHOBBIM) 3JIEKTPOMAarHUTHBIM H3TydCHHEM.

C nmomompio a-gactun B 1911 r. 3. Pesepdopa «mpoHHKaeT» BHYTpPb
aToMa U JIOKa3bIBAa€T CYLIECTBOBAHME MOJIOKUTENIBHO 3apsyKEHHOTO aTOM-
HOTO 57]pa, B KOTOPOM COCPEIOTOUYEHA MPAKTUYECKH Bcs ero macca. B 1919
r., o0ilydqasi oi-yacTUIIaMH JieTKue rassl Pesepdopa moiydaer MOHU3MPO-
BaHHBIE SJIpa BOJIOPOJA, KOTOPHIE OH HAa3Bal NpOmOHAMU, TIPEIIOI0KHUB,
YTO MPOTOHBI ABJISIOTCS CTPYKTYPHOI YacThIO BCeX Ooiiee TAKENBIX sIep.

Tak kak mMacca O.-4acTHIBI paBHa MPUOIM3UTEIHHO YETBIPEM MaccaM
NPOTOHA, a 3apsiJl paBeH 3apsiy ABYX NPOTOHOB, To Pesepdopa npenckasbi-
Ba€T CYLECTBOBAHUE JIEKTPUUECKU HEUTPaIbHON YACTULIBI, MACCa KOTOPOH
paBHa Macce MpPOTOHA, MONYyYHUBIIEH Ha3BaHue wetimpona. B 1932 r. JIxk.
UYenBuK OTKpPHIBACT HEHTPOH B OMNBITE MO OOMOApAMpPOBKE O-4aCTHIAMH
6epmumeBoit mumenu. Ilocie 3Toro GpiIa MpeUIokeHa MOJIENb SApa aTo-
Ma, COCTOSIIIIETO M3 MPOTOHOB M HEHTPOHOB, KOTOPBIE YAEPKUBAIOTCS OCO-
OBIM BHJIOM CHJI — 5I0€PHbIMU CULAMU, VT CUTbHBIMU 83AUMOOECMEUIMU.
OHM [eHCTBYIOT KaK Ha NMPOTOHBI, TaK M HAa HEHUTPOHBI, HE3aBUCUMO OT
INEKTPUUYECKOTO 3apsifia, HO TOIBKO Ha MAaJbIX PAcCTOSHUAX B Mpeaenax
aTOMHOTO siApa. [leficTBHe 3TUX CHUI NPEBBIIIAET CHIIBI ANEKTPOCTATUIECKO-
IO OTTAIKMBAaHHWA MEXAY NMPOTOHAMH, HO Ha OOJBIINX PACCTOSIHUSX OHU
3HAYUTEJIBHO 0CIIa0eBaIOT, YCTYNas 3JIEKTPOCTATHIECKUM CHIIAM.
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ATOMHOE AP0 HAIIOMUHAET KAILTIO BOJBI, B KOTOPOH YaCTHUIIBI B3aHMO-
JEHCTBYIOT JIMIIb C COCEOHUMH YacTUIIAMH, a YaCTHUIBI, HAXOSIINECs Ha
MIOBEPXHOCTH KaIUTH, CTPEMSATCS BTAHYTHCS BHYTPb, CO37[aBasi TOBEPXHOCT-
Hoe HaTshxeHue. C yBenn4eHHeM YHCIIa YacTHIl B SIAPE BO3PACTACT €€ 00b-
€M, yAaJeHHbIE OPYT OT Apyra IPOTOHBI HE NMPUTATUBAIOTCA APYT K APYTY
SIIEPHBIMU CHJIAMH, HO CHJIBI 3JIEKTPOCTATHYECKOTO OTTAJIKUBAHUS CTAHO-
BATCSL COM3MEPUMBIMH C CHJIAaMH SIEpHOro B3auMmopaewcTsus. Takue sapa
CTaHOBATCSI HEYCTOMYMBBIMHM, 3JEKTPOCTATHUECKHE CHUJIBI Pa3pbIBAIOT UX,
YTO SIBJIIETCS IPUUMHOM pajliOaKTUBHOCTH.

5.2. Sinepubie peaknun. CBa3b 3Heprun u Mmaccobl. Jledgext macc

M3MeHeHne CTpYKTypHI siipa MpeBpaliaeT aToM B APYrol XUMHUYECKHI
aNeMeHT. Sapa, oTnryarommecs TOIBKO KOJTMYECTBOM HEHTPOHOB, HA3bIBa-
10Tcs uzomonamu. Eciu e U3MEHSETCS] YUCIIO TIPOTOHOB, TO MBI MOTYYaeM
HOBEBII 3JIEMEHT NEepHOaMYecKoi Tabnumbl MeHzaeneeBa, o0magaromuil co-
BCEM JAPYIMMH XHUMHYECKHUMH CBOWcTBaMH. [loMHMO paaHOakTHBHOCTH
s0epHble peakyuy MOTYT TIPOUCXOTUTH IIpH OOMOAapAUPOBKE BEIIECTBA IPY-
TMMH YacTHLAMHK (HampuMmep o-yactuuamu). OcoOeHHO yJayHO# OKa3bIBa-
eTca OoMOapANpOBKa HEUTPOHAMH, KOTOPHIC AIIEKTPHICCKH HEHTPAIBHBI U
MO3TOMY HE OTTAJIKUBAIOTCS] IPOTOHAMHU aTOMHOTO sifipa. [laxke MeaJeHHbIE
HEWTPOHBI MOTYT OECIPENATCTBEHHO MPHOJIU3UTHLCS K SAPY Ha PacCcTOSHUE,
IIPU KOTOPOM HaYMHAIOT AEHCTBOBATH SJCPHBIC CHJIBL.

HeliTpoH npunaer sapy AONOJHUTENBHYIO SHEPTUIO, IIOCIE YEro sApo
MOXET CTaTh HECTAOMJIbHBIM M «Pa3BaJIMTHCS» Ha OoJiee MPOCThIE COCTAB-
JISIFOIIME, KOTOPbIE OTTAJKHBAIOTCS OPYr OT Jpyra KyJIOHOBCKUMH (dJIEK-
TPUYECKUMH) CHJIAMH. [IpH 3TOM OCKOJKH sIIpa TPHOOPETAIOT BBICOKYIO
SHEPTHI0, KOTOpas B HACTOSIIEE BpPEMsS HCIIONB3YeTCs KaK B MHPHBIX
(aToMHBIE 3JEKTPOCTAHIIMM), TaK ¥ B BOCHHBIX (aToMHas OoMOa) Ieisx.
Takue saepHBIC peaKIUy HA3bIBAIOTCS peakyusmu OeneHUs.

Teopust yTBepKIaeT, 4TO BO3MOXKHO JIUIIb PACHICTIICHUE TaKUX TSDKE-
1bIX szep, kak 222U, 20U, 2Py, TUNUYHBEIM IPUMEPOM SBISETCS AeIeHHUs
ajpa uzortona ypana U oy nelicTBHMEM HEHTPOHOB N Ha JBa OCKOJIKA Ap
n Az c oOpazoBaHWeM Hellmpuno vV W BbICBOOOXKIeHHeM sHepruu E:
Z5U+n—A1+Ax+v+E. Jlouepnue saapa A A, OKashIBAalOTCS PaJIMOAKTUB-
HBIMH, TaK KaK M0 CPaBHEHUIO CO CBOMMHU YCTOMYHMBBIMU HM30TONAMH CO-
JIepKaT M3JHUIIHeEe KOJIMUYeCTBO HEHTPOHOB. DTH HEUTPOHBI MOTYT «BBIOpa-
cpIBaThCS» U3 sfep. [IpM KaxIoM akTe JIelieHust BbICBOOOXkIaercs 2-3
HEWTPOHA, KaX/bli U3 KOTOPBIX B CBOIO OYEpEeb MOXKET BbI3BaTh pacIler-
JICHHE eIlle OJHOTO sifpa ypaHa. B pesymbraTte dhopMupyercs yenHas peax-
yus, XapaKTepPU3YIOMIascs JABUHOOOPA3HBIM paCIIEIUICHHEM sIIep ypaHa.
Jnst Havyaa nenHoi peakuny HeoOXO0IMMO COCPEAOTOUNTD OOJIBIIOE KOJIH-
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YEeCTBO ANEp ypaHa B JIOCTATOYHO KOMIIAKTHOW oOiactn. MUHUMaibHas
Macca ypaHa, IpH KOTOpOW HauWHAeTCs LETHAs PeakIys JeIeHNUs, Ha3bIBa-
€TCSl KPpUMUYecKou Maccou.

JleanuThes MOTYT TOJIBKO OTHOCHTEIIBHO HEYCTOWYMBBIC TSDKETBIC SIpa.
B oTHOmeHMn nerkux spep (Bomopon, Temmid M T.A.) Oojiee XapakTepHOH
SIBISIETCSI peaxyus a0epHo20 cunmesd. ECIN CIIOXHUTH MacChl BCEX HYKIOHOG
(IPOTOHOB M HEHTPOHOB), OOPa3YIOLIMX ATOMHOE PO, TO MOJIYYUM YHUCIIO,
Oosblliee, YeM JISHCTBUTENIbHAS Macca JTaHHOTO si/Ipa, NPUBEJEHHAs B Ta0-
mune MenzeneeBa. Hampumep uist renus Mupe = 2Mp+2mMp+2me =
2:1,00727+2:1,00865+2:0,00055 = 4,03294, B TO BpeMs Kak MO TaOIHUIIEC Mpe
= 4,00261 (3mec M, — Macca IPOTOHA, My - Macca HEHTPOHa, M. - Macca
anekTpoHa). To ecTb Macca adpa oxazvieaemcs MeHbuie CyMMapHOL MACChL
KOMNOHEHMO8, N3 KOTOPOTO COCTOMT AP0 Ha BEJIMYMHY AM, Ha3bIBAEMYIO
Odeghexmom macc.

CoryacHO 00111€#i TEOPHM OTHOCHTEIBHOCTH JIe(PEKT MacC COOTBETCTBY-
er sHeprud E=Am<c?. Dra sHeprus HashlBaeTcs dnepzueli cessu. Ecau va-
CTHIIBI, O0NIaaroNe COOCTBEHHOM SHEPTUeH NMPHOIU3UTE APYT K APYTY A0
pacCTOSTHUHN, PU KOTOPBIX HAYMHAIOT JICHCTBOBATh SAEPHBIE CHIIBI, TO 00-
pasyeTcs IIeJIOCTHAs CUCTEMa, dHepeemuyiecku bonee 6bi200Has (C MEHBIIEH
BHYTPEHHEI 3Hepruei), 4eM HCXOAHas CHCTEMa DPa3pO3HEHHBIX YaCTHII.
[Tpn 3TOM M3NMHIIEK UCXOXHON SHEPTUH YaCTUI] BEICBOOOXKAAeTcst B hopme
SHEPTHH CBS3U, KOTOPAsi MOXKET MPUAATh ONPENEIICHHYI0 CKOPOCTh 00pa3o-
BaBIIEMYCSI SIAPY, TO €CTh Pa30rPETh IOJIyYHBLICECS B UTOTE BELIECTBO.

VYcnoBusi, HEOOXOAUMBIE JUIsl PEaKIMH SIIEPHOTO CHHTE3a, BO3HHUKAIOT,
HarpuMmep, B HeJ[pax 3Be3Jl, TJe IPaBUTAIIOHHOE C)KaTHEe BEIIECTBa MPUBO-
JIMT K €r0 pa3orpeBy JI0 TAKUX TEMIIEPATYp, IPU KOTOPBIX OTIEIbHbIC sIpa
MOTYT MPEOJI0JIeBaTh CHJIBI KYJIOHOBCKOTO OTTAJIKMBAHUS M COJNIMDKATHCA
JPYT C IPYTOM JI0 KPUTHUECKHUX PACCTOSIHUN. AHAIOTHYHBIE YCIOBUS MOTYT
BO3HHKATh IIPH B3pbIBE aTOMHOM 00MOBI. [Ipn 3TOM peakuns paciienieHus
ypaHa CO37[aeT YCJIOBHS, aHAJIOTHYHBIC YCIOBUSM B HEApax 3Be3ll, IOCIe
Yero HaYMHAETCs] PeaKlusl CUHTEe3a, HApUMep, SAep Tefus U3 siaep BOJO-
poxaa. Ha aTom npuHmmie ocHOBaHO JeiicTBIE TEPMOsIIEpHOI OOMOBI.

5.3. Pacnan HeiiTpoHa. YeTbIpe ¢pyHIaMeHTAIbHBIX
B3aumozeicrBus. IlonbiTku opMupoBaHUs €JUHOM TEOPUH 110JI

Bo Bpemena HproToHa Oblla M3BECTHO JIMIIL OJHA CHJIA, JEHCTBYIOIIAs
Ha PacCTOSHUM 0€3 BHIUMBIX IMOCPEIHUKOB — TpaBuTanusi. C pa3BUTHEM
TEOPUH JJIEKTPHYECTBA OBUTH OTKPBITHI KYJIOHOBCKHE (RJIEKTPOCTaTHYE-
CKHE) CHJIBI M 3aTeM MarHuTHbIe. C caMoro Havasa YyBCTBOBAJIOCH HAJTHYHE
CBA3M MEXAY DSJEKTPUUECTBOM M MarHeTH3MoM, Aoka3aHHoW dapaneem,
OTKPBIBIIUM SIBJICHHE DJIEKTPOMArHUTHOW MHAYKIMU. OKOHUATEIbHO 3Ta
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cBs3b 0()OPMHIACH B ypaBHEHHSAX MakcBeiIa, MOCIE Yero Mbl MEepecTann
pa3menaTh 3JMEKTPUIECTBO U MAarHETU3M U CTAaJIW TOBOPHUTH 00 3IE€KTpOMAar-
HUTHBIX CHJIaX, Kak O eIuHOM siBieHHH. C pasBUTHEM TEOPHH aTOMHOTO
sapa K TPaBUTALUK M 3JICKTPOMAarHeTU3My J00aBUIIach TPEThS CUIIA, SIACP-
Hasl, TIOJTy4YHBIIas HAa3BaHHE CHJIBHOTO B3aMMOJCHCTBHA. 3aTeM OBUIO OT-
KPBITHI €III¢ ¥ TaK HAa3bIBAEMBIC C1abble s0epHble CUIbL, TIOCIE YETO CHCTEMA
(yHIaMEHTaNbHBIX B3aWMOAEUCTBUI CBENach K YETHIPEM KOMIIOHEHTaM:
2pasumayuonHoe, 1eKmpomMacHumHoe, cuibHoe u ciaboe.

OTkpbITHE C€11a00OTO B3aMMOJEHCTBHS CBS3aHO C SIBJICHHEM pacmaja
HEHTpOHa, HA3BaHHOTO [-pacnadom. HEHTPOH SBIsLETCS 0O4YeHb HECTaOMITb-
HOW 4yacTHueil. Bpemst ero >xu3Hu B CBOOOZHOM COCTOSIHUM COCTaBIISICT
0KoJI0 15 MHUHYT, TOCJIe Yero OH pacnajaeTrcs, MOpoKIaast IPOTOH, JEKTPOH
U HEWTPHUHO C BBIICIEHHEM 3aMETHOTO KOonHu4ecTBa 3Hepruu. Ilouemy-To
MPHUPOJE BBITOJHO HUMETh MMEHHO 3apsKEHHBIE YACTHLBL, BPeMs >KH3HU
KOTOPBIX OLIEHMBAETCsl MUJUTHapAamH JieT. B B-pacnane npossisiercst HoBas
1 4pe3BhIUAHO cnabas cuiia, KOTOPYIO Ha3BalM CIa0bIM B3aMMOJCHCTBH-
eMm. Crneqyer OTMETUTB, YTO B COCTaBE aTOMHOTO spa HEUTPOH MOXKET Cy-
IIECTBOBATh NPAKTHIECKH HEOTPAaHWIEHHO A0IT0. [Ipupoda uacmo coedu-
HAEem HeyCmoudusble 3JeMeHmbl 6 KAKYI0-moO YCHMOUYUBYlo cucmemy, B
paMKax KOTOPOH JaHHBIE DIIEMEHTBI MOT'YT CYIIECTBOBATH J0JITOE BPEMSI.

Hanmume B npupose Bcero 4eTsipex (yHIaMEHTAIBHBIX CHII HOPOXKAa-
€T B HayKe UJICI0 O0BEIMHHUTD BCE 3TH CHJIBI B pAMKax OJHON «CYIEPCHIIBIY,
13 KOTOPOH B KAa4yeCTBE YACTHBIX MPOSBICHUN CJIEI0BaJH OBl BCE OCTaNIb-
Hble cuiibl. [IoMCK Tako¥ CHIIbI ObLT HAYaT ele DUHIITECHHOM, IBLITABIINMCS
MIOCTPOUTDH EAWHYIO TEOPHIO MO, 00BETUHUB IPABUTALIMIO U JIEKTpOMar-
HETH3M Ha OCHOBE OOIIeH TeOpHH OTHOCHUTEIHHOCTH, TO €CTh Ha OCHOBE
TEOMETPUYECKOW Mojenu Tons (reomeTpus MIHKOBCKOTO). DWHIITEHHY
9TO chenarth He ynanock. OgHako yxe B 60-x rogax XX Beka ObUIO TMOKa3a-
HO, YTO MaTeMaTHYEeCKH cIaboe SIepHOe B3aMMOJICHCTBHE MOKHO 00BEIH-
HUTh ¢ dJeKTpoMarHeTusmMoM. B 1983 r. maHHas Teopust Haluia 3KCIepu-
MEHTaIbHOE MOATBepkAcHUE. K 3TOMy BpeMEHHM TEOPETHUKU BBLABHHYIIN
Gosiee aMOMIIMO3HYIO TEOPHIO, OOBEIUHSIONIYIO C HJICKTPOMArHeTU3MOM U
c1abBIM B3aMMOJEHCTBUEM €Ille M CHIIbHOE SAepHOe B3auMopencTeue. On-
HOBPEMEHHO OBITH MOJIYYEHBI PE3yIbTaThl B OOJIACTH TPABUTAINH, TTOKA3BI-
BaroIIye, KakuM 00pa30oM I'paBUTALMOHHOE B3aMMOJIEHCTBHE MOXKHO OBIJIO
061 00BEANHUTH C APYTUMH THITAMHU B3aUMOICHCTBHII.

B Hacrosimee Bpemsi MMeETCS Y)K€ MHOXKECTBO TOMBITOK ITOCTPOUTH
meopuio 8e1UK020 00beduHeHUs: BCeX THIIOB B3aUMOACHCTBUHA. Tak coriac-
HO OJIHOW M3 TMIIOTE3 MBI )KUBEM B OJMHHaAuLAaTUMepHON Bcenennoil. He-
BHUIMMBIE HAM BOCEMb JOIOIHUTENBHBIX U3MEPEHUN MPOSABISIOTCA KaK CH-
nbl. VI3 3TOH TeopuM cleayeT, YTO CHJIOBBIX IIOJIEH BOOOIIE HET, a cymie-
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CTBYET TOJBKO CBEPHYTOE OMNPENCICHHBIM 00pa3oM ITyCTOE OAWHHAALATH-
MEpHOE MPOCTPAHCTBO-BpeMs. Mmup, BO3MOXHO, IOCTPOEH M3 HHYETO,
HAJICJICHHOTO CTPYKTYpOH, a CHJIa M BEIIECTBO — JIUIIb MPOSBICHUS MPO-
CTPaHCTBA U BPEMEHH.

5.5. Mogeas Bakyyma Il. lupaka. Po:xxaenue Bemecrsa

Yro takoe HHU4TO? OTBET Ha ATOT BoNpoc U3 obnactu ¢uiocopun rme-
pekoueBasl B oOsacte (usznku. C HEKOTOPBHIM MNPUOIMKEHHEM MOJEIbI0
CHUYTOY SIBISICTCS usuueckuil 6axKyym, KOTOPBIH acCOIMHUPYETCS Y HAC C
a0bcoroTHOH mycToTOi. OJJHAKO COTNIACHO COBPEMEHHBIM IPECTABICHHUIM
IIyCTOTa BOBCE HE TaK YX M IIyCTa, Kak 3TO Ka)XeTCsl CHaJaja.

CoBpeMeHHasi KBaHTOBasi MOJIeNIb BaKyyMa IoJIyduia oOpasHoe Ha3Ba-
Hue «Mope [Jupakay. O600muB ypaBHeHue lllpenuarepa Ha cirydaii yacTuig
CO CRUMOM Y2, IBIDKYIIMXCS CO CKOPOCTSIMH, OJIM3KUMH K CKOPOCTH CBETa,
I1. lupak nomy4nn ypaBHEHHE, H3 KOTOPOTO CIEI0BAJIO, YTO HAPSAAY C 4Ya-
CTHILIaMHU JOJKHBI CYIECTBOBATh M MX AHMUYACHUYbL, OTIUYAIOIUECS OT
4acTUI] TOJIbKO 3HAKOM 3apsana. Hampumep, 1715 3N€KTpOHA € aHTUYACTHLIEH
SBJISICTCSl TaK HA3bIBAGMBIH nosumpon €', Macca KOTOpPOIO paBHa Macce
9JIEKTPOHA, HO 3apsiJl MOJIOKHUTEIbHBIH (IJIEKTPOH OBbLI MEPBOH OTKPHITOI
aneMeHTapHoi 4actuueif; eme B XIX Beke ObUIO yCTaHOBIEHO, YTO 3JIEK-
TPOH SIBJIETCS COCTaBHON YacThIO aTOMa, HECET OTPULATENbHBIN 3JIeKTpH-
4YecKuil 3aps]] U O4eHb JIETOK, JIaKe B aTOMHOM Maciitadbe Macc).

Ha ocnose cBoero ypaBuenus I1. Jlupak npeanonoxus, 4To BAKyyM Ha
CaMOM JIeJIe BOBCE HE SIBIISIETCS IYCTBIM, a IUIOTHO 3alOJHEH YaCTHLAMH,
00IaIaIOIUMH  OMPUYAMENbHLIMU DHEP2UAMU, CYIIECTBOBAHHE KOTOPBIX
HaMH HUKaK HE PETUCTPUPYETCA, TO €CTh U3 MPOCTO MyCTOTHI BaKyyM Ipe-
Bpamaics B JOOPYIO IMOJIOBHHY (a TO M Oojee Toro) Bcero cymiero. [lpu
nepefaye dIEKTPOHY, HAXOASIEMYCS Ha «OTPHUILIATENIEHOM YPOBHEY, 10CTa-
TOYHOHM SHEpruu (HarpuMep OT 3JIEKTPOMATHUTHOTO IOJIsT), OH MOJXET Iie-
peiTH B COCTOSIHME C IOJIOXKHUTEIBHON SHEeprueil M CTaTh HaOII0JacMbIM.
IIpu 3TOM Ha ero MecTe B BaKyyMe 00pa3yeTcsl BAKAHTHOE MECTO — «IbIp-
Ka», MOBEJEHUE KOTOPOH CXOJHO C MOBEACHHUEM TaKOH K€ 4acTULbl, Kak
9MEKTPOH, HO C TOJIOXKUTENIBHBIM 3apa/0M, TO €CTh MOo3uTpoH. OOpaTHOE
CIIMSHUE 3JIEKTPOHA C TIO3UTPOHOM (C ABIPKOH B BaKyyMe) IPHUBOJUT K TO-
MY, YTO DJIEKTPOH MOKHUIAET HAOIIOJaeMbIi MU, TO €CTh UcUe3aeT (THOHET)
C BBICBOOOJK/IEHHEM SHEPrUM JKBHBAJIEHTHOW CyMME Macc JJIEKTpOHa M
MIO3UTPOHA B BUIe POTOHA. DTO SIBIICHHE HA3bIBACTCS AHHUSULAYUEU.

B 1932 r. no3utpoHns! OblIM 00HapyskeHbl K. AHIEpCeHOM B KocMuye-
CKUX JIy4ax, 4TO SIBUJIOCH OJIECTSIIMM IIOJITBEp)KAEHHEM Teopuu [lupaka.
BrnocnencTBum BBISICHUIOCH, YTO IMPAKTUYECKU BCE IEMEHTapHBIE YacTH-
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b, JaXXe He MMEIOIIHE JIEKTPUUECKOr0 3apsiia, UMEIOT CBOUX «3€pKallb-
HBIX IBOIHUKOB) — aHTHYACTHUIBI, CIIOCOOHbIE aHHUTWIIMPOBATE C HUMH.

B Hacrosmee BpeMsi cUUTaeTCs, 4YTO GM3NYSCKUI BaKyyM ¢haykmyupy-
em GUPMYATbHLIMU YACTUYaA-
Mu, KOTOpele Omaromapsi co-
OTHOLICHUIO HEOIPeIeTIeHHO-
creii ['eif3enbepra mMoryt Ha

MEXAY BHPTYyalabHBIM 3JICK-
TPOHOM U BUPTYAJIBHBIM IIO-
3UTPOHOM BO3HHUKAET CHIIBHOE
KYJOHOBCKOE  IPUTSDKCHHE,
KOTOpOC HNpHUBOIAT K NOITHOH  Pyc.5. PoxaeHne 51eKTPOH-TIO3UTPOHHOI
B3aMMHOH AHHUTHJAINHA Mmapbl B BAKYYyMHOM KOHJICHCATOPE

TOJIBKO YTO HAapOAMBILUXCS

yacTull. Bakyym OykBaJbHO KHNUT BHPTYaJbHBIMH YacTUI[AMH, KOTODBIE
MPaKTHYECKU He MPOSIBISIOT ce0st B peaigbHoM Mupe. Ho ecnu ¢ momonibio
BHEIIIHEr0 3JIEKTPOMArHUTHOTO Mo (pHC.5) «pacTalluTh» TOJIBKO YTO
HapOJUBLIYIOCS IIapy BUPTYalbHBIX YAacTHIl, TO B PEaJbHOM MHUPE MBI 3a-
(UKCcHpyeM POXKICHHUE JIByX COBEPIICHHO HOBBIX YacTull. FIMEHHO Tak, Ho-
BUJIUMOMY, U3 HUUYErO HapO>KJajoCh BELIECTBO B IIEPBBIC MTHOBEHUS JKU3-
HU BcenenHnoil.

+
KOPOTKO€ BpeMsl POXKIAThCS +
13 HUYErO B Mape CO CBOMMHU + + _
anTuuactunamu. Ilpu >TOM 2 N e e
+
+

5.6. CoBpeMeHHBbIe npeAcTABIeHUs 00 00MEeHHON npupoae noJs

Co BpemeH HploTOHa (M3MKM HCHBITHIBAIOT SIBHOE «OTBPALIEHHE» K
«IEWUCTBHIO CHII Ha paccTOstHUI». UTOOBI cuita eiicTBoBana, Hy>KeH KaKon-
TO TMOCPEAHHK, WIH NEPEHOCUYMK. B HacTodllee BpeMsl CUUTAETCs, YTO BCE
JATBHOJICHCTBYIONINE CHUJIBI BO3HHUKAIOT B pe3yibTaTe OOMEHa JacTUI[aMU-
MEPEHOCYNKAMH MEXIy B3aUMOICHUCTBYIOUIMMM dYacTHmaMu. Hampumep,
B3aMMHOE OTTAJIKHBAHME JABYX 3JIEKTPOHOB MOXKHO MPOMIIIOCTPHPOBATH Ha
npuMepe AByX (pUIypHCTOB, OAMH M3 KOTOPBIX OpOCAET APYroMy TSDKEINbIN
map ¥ OpU 3TOM HCHBITBIBAECT OTHady. BTopoil ¢urypuct moBuT map u
TaK)Ke HCTBITHIBACT OTHady. B pesymprare 06a (urypucra oTKaThIBarOTCS
Apyr oT apyra. IIputskeHue 35eKTpoHa M MO3UTPOHA MOXKHO IHPOMILIIO-
CTPUPOBATh TEMH ke (PUryprcramu, HO OHH Y)ke 0OMEHHBAIOTCsl OymMepaH-
ramu. Bymepanr Opocaercst B NPOTHBOIOJIOKHYIO CTOPOHY, OOJIETAaeT II0
KpYTy  JIoBUTCS ApYruM durypucrom. OTaada, KOTOPYIO UCIIBITHIBAIOT 002
¢burypucTa, IpuBOIUT K UX COJIMKEHHUIO.
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B ciyyae »neKTpOMarHUTHOM CHIIBI B KaUeCTBE YaCTHUII-NIEPEHOCUYMKOB
BBICTYHAIOT (POMOHbI — KEAHMbI DIEKMPOMASHUMHO20 NOJIA. SIIEPHbIE CHITBI
MepelaloTCsl MHOXKECTBOM YacCTHII, HAa3bIBaeMbIX Me3onamu. Pamumyc neu-
CTBHS CHJIBI 3aBHCHUT OT MacChl YaCTHIBI-TIEPEHOCUYHKA, IPUIEM, YEM Mac-
CHBHEH yacTulia, TEM MEHbLIE paauyc neucTBus cuibl. Iloatomy, Hampu-
Mep, (OTOH, NMEIOLIMI HyJIEBYIO MacCy MOKOS, MOXKET NepeaaTh B3aHMO-
JieiicTBUEC Ha OCCKOHEYHO 0OJIbIIoe paccTosHue. 3akoH KynoHa, B COOTBET-
CTBHM C KOTOPBIM 3JIEKTPOMAarHWUTHAs CHJa YOBIBa€T C PAacCTOSHHEM B
KBapaTu4Ho 3aBucuMocTH (F=K'(1.q2/r?), 00BsACHAETCS TeM, 9TO TUIONIA b
cdepsl BO3pacTaeT MPONOPLHMOHANBHO KBaJIpaTy paauyca, IO3TOMY Bepo-
STHOCTB TOTO, YTO (DOTOH, OTHpaBJICHHBIN OJHON YacTHLEH, OyleT NPUHST
JPYToii Ha PaccTOSHUHM I, MponopuyroHaabHa 1/r?. Me3oHbI 00/IaIaloT 3Ha-
YUTENPHOM Maccoi MOKOs, MO3TOMY CHIIBHOE SIEpHOE B3aMMOACHCTBHUE
PE3KO MajiaeT Ha paccTosHuaAX, npebimaromux 102 cm. Crnaboe B3ammo-
JCHCTBHE TIepenaeTcs, Kak MojaraiT, 6030Hamu, Maccel KOTopbIX B 100 pa3
MIPEBBIMIAIOT Maccy MPOTOHA, IO3TOMY UX PaAnyC ACHCTBUS HMEET MOPSAT0K
1016 cm. TlepeHOCYMKOM TPABUTAIMOHHOTO B3aUMOJIEHCTBHS ABJISETCS TO-
mymuduieckas 4acTHIA — epagumon, 0OHAPYKUTh KOTOPYIO IO CHX IIOp
II0Ka He yAaeTcsl.

5.7. CtpykTypa nporoHa. Ksapku

IIporon, Kak BIpo4YeM, U HEUTPOH, CTPOrO rOBOPs, BOBCE HE SBISAETCS
aneMeHTapHo# yacTuieil. OIBIT MO CTOJKHOBEHUIO IMPOTOHOB IPUBOJIUT K
BBIBOJIaM, aHAJIOTUYHBIM BBIBOJaM Pesepdopna o ctpoeHnu aroma: npomou
obnadaem enympeHHel cmpyKmypou u COCIoum u3 yacmuy, 3HaIUTEIILHO
MEHBIINX IO pa3MepaM, YeM caM IPOTOH. DTH YacTHIbl ObUIM Ha3BaHBI
Kkeapkamu. B HacTosIIee BpeMs CO3[aHa Lenas Teopus, MO3BOJIAIONIAs BCe
aoponvl (4aCTHBIMU CIy4YasiMH KOTODPBIX SIBJISIIOTCS TPOTOH W HEHTPOH),
MIPEJCTaBUTh CUCTEMaMU, COCTOSIIUMH U3 HECKOIBKHX KBapPKOB.

CBoiicTBa KBapKOB JI€TAJHHO OIMCAHBI, U OHU OKAa3bIBAIOTCS MapasoK-
CaNbHBIMU C TOYKHM 3peHus (pusudyeckoro cmeicia. Hampumep, xgapx mo-
Jicem umemv OpooHbvill 3apsd. [10-BUINMOMY, UMEHHO 3Ta MapajoKcalib-
HOCTh HE II03BOJIIET €My CYIIEeCTBOBaTh B CBOOOAHOM Buie. Eciam Bpems
KHM3HU CBOOOJHOTO HEHTpPOHA OTpaHWYEHO |5 MUHYTamMH, TO CBOOOTHEBIE
KBapK{ HE yAaeTcs MOKa IOIYyYWTh HU B OJHOM 3KcIepuMmeHnTte. B To ke
BpeMsI BBIBOJIbI U3 TEOPUM KBApKOB XOPOIIO YKIAJbIBAIOTCS B PE3YNbTaThI
9KcHepuMeHToB. [103TOMy NaHHYIO TEOPUIO MOXHO CUUTATh YK€ BIIOJIHE
yCTosIBILEHCSL.
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6. LlesiecooOpa3nocts Bo Beesrennoi

6.1. IIpuauun equncTBa BeeslenHoii

CoryiacHO COBPEMEHHBIM IIPEICTABICHUSM NPHUHIUIBI COXPaHEHHS
Jexar B caMoM (yHIameHTe MuposgaHus. Hanbonee mokaszareneH B 3TOM
IUIAHE 3AKOH COXPAHEHUs dNleKmpuieckoo 3apada. IIpakTHdaecKu HU y KOTO
HE BBI3BIBACT CEPbE3HBIX COMHEHMH TOT (PAKT, UTO CYMMAPHbIIL NeKmpuye-
ckuil 3apao Bcenennoul pasen nynio. To ecTh MBI yOSKICHBI, YTO KOJIHYE-
CTBO OTPHLATEJBHBIX 3apsA0B B TOYHOCTH PABHO KOJIMUYECTBY IOJIOXKHU-
TenbHbIX. [IpHunHa 3TOr0 B TOM, YTO 3JIEKTPUUECKUE 3apsbl BCETAA POXK-
JIaloTCA B Iape, Tak YTO CYMMAapHBIN 3apsii pO’KACHHON Mapbl paBeH HyJIIO.

Cymmapnas suepaus Bcenennoii, noxooice, makoice pagHa Hyno, T0 eCTb
OTpHIAaTeNbHAs YHEPTHsI NPUTSDKEHUS (COIMKEHUsI) TIOIHOCTHIO ypaBHOBE-
[IMBATHCS TOJIOKUTENBHON dHEprueit oTTankuBanus (pazderanus). imeHHO
371ech, BEPOSITHO, CIEAyeT WCKaTh NPHPOAY HEKOTOphIX cui. Hampumep
CHJIBI TPABUTALNH, IPOSBILIIONINECS B JJOKAIBHOM MPHUTSHKEHIH MacCHBHBIX
TeJI OPYT K OPYTy, MO-BUANMOMY, COBEPIIEHHO TOYHO YPaBHOBEUIMBACTCS
(akToM pazberaHus TaJakTHK B Ipolmecce pacmupeHus Bcenennoit. Co-
TJacHo npunyuny Maxa, MacCUBHOCTh (MHEPIIMOHHOCTH) (PU3NYECKUX Tel
BOBCE HE SIBIAETCS MPHHAMICKHOCTBIO 3THX TeJ, a 00yclloBIeHa (haKTOM
NIPUTSKEHUSL 3TUX TEJ CO CTOPOHBI Beell Bceenennoil. IlonbiTka U3MeHUTH
MIOJIOKEHNUE TeNla TI0 OTHOUICHHIO K BcCeneHHOH BBI3BIBaET C €€ CTOPOHBI
OTBETHYIO pEeakIfio B (hopMe CHIIBI MHEPIMH, MPEMATCTBYIOMIEH TaHHOMY
n3MeHeHuto. [Ipuanun Maxa, BeposSITHO, MOXKHO PaclipOCTPAaHHUTh HE TONb-
KO Ha MacCHBHOCTh T€Jl, HO M Ha JPYrHe HX mapamMeTpsl. To ecThb arwboe
nposigneHue, Komopoe mvl HaOI0Oaem 8 OaHHOM usuueckom mene, 00y-
C08NEeHO PaKmMoM NpuHAded’CHOCmU 2mo20 mena Bcenennou u e3aumo-
deticmeuem c Hel.

Bo3moxHO, Bce ABIECHUS u npoyeccvl 60 Bcenennoil g3aumoypaghose-
wieHbl mak, Ymo no aobomy npossgieHuio 8 yeiom Bcenennas pasna myno
TaK ke, KaK M 10 ee BO3HUKHOBeHUs. U ecau 6 meil 6osnuxaiom xaxue-mo
U3MeHeHUs, MO OHU 6 MOYHOCHU KOMNEHCUPYIOMCA USMEHEHUAMU OpPY2020
3HaKka. DTO OOBSCHAET TMPHUHIIMI JOMOJHUTEIHLHOCTH, KOTOPBIA B Ooliee
IIMPOKOH (hOPMYTHPOBKE 3BYUHT CIEAYIOIIMM 00pa3oM: Jit0boe AsieHue
MOodIcem podcoamuvcs U Cyuecmeosams 6 QuU3u4ecKkol pearbHoCmy moabKo
6 nape co ceoei NPOMUBONOJIOICHOCIBIO (OMPUYAHUEM).

[ToxTBepxkIeHNEM CKa3aHHOMY MOXET CIYKHTh TaKXKe OAWH U3 Haubo-
nee (yHAaMEHTAJIBHBIX 3aKOHOB, U3BECTHBIN Kak npunyun Jle [llamenve -
bpayna: na moboe usmenenue Bcenemnas omkaukaemcs 803HUKHOBEHUEM
npoyeccos, mopmozawux oanxoe uzmerenue. To ecTb JI0OOe U3MEHEHHE
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MOPOXKIAET AWHAMUYECKYIO COCTABILIONIYIO, KOTOpas YPaBHOBEIIHBACT
co0oii caM (haKT M3MEHEHUS, BBI3bIBAsI TMPOIIECCH, HANIPABICHHBIE HA CHEP-
KHMBaHNE JAaHHOTO M3MEHEHUs. YaCTHBIM CIIydaeM 3TOTO NPHHIIMIIA SBISET-
cs1 00IIen3BeCTHRINA B pu3uKe npunyun Jlenya: modoe n3MEHEHHEe MarHUT-
HOTO TOJIS BBI3BIBACT B MPOBOAAIICH cpesie BUXpeBbIe TOKH (Toku DyKo),
KOTOpBIE CBOMM MAarHUTHBIM IIOJIEM MPEISTCTBYIOT NMPHYHHE, X BBI3BIBA-
tomeit. BooO1ue 11060e nposisnenue unepyuonnocmu 8 npupooe, 6 mom yuc-
Jle U MaccueHocmu gusudeckux mesu, ecmv creocmeue npunyuna Jle Illa-
menve-bpayna.

Bo Bcex mepedMcieHHBIX NMpUMepax MposBIseT ce0sl TaKk Ha3bIBAEMBbIit
npunyun eouncmea Bcenennoii: Bo Bcenennoii 6éce e3aumoceasano, noboe
A6NIeHUe GIUAEM HA 6ECb MUP U CAMO UCNbIMbIGAEM GIUAHUE OM 6CeX AB/e-
Hutl Becenennoui, ipraem BeeneHHas B TaHHOM ciTydae TPOSIBIIET ceOs Kak
enuHOe menoe. Ha 3TOM IpHHIOMIIE OCHOBAHO NIEHCTBHE BCEX XOIHMCTCKUX
3aKOHOB, Han0OJIEe N3BECTHBIMHU M3 KOTOPBIX ABISIOTCS 3aKOHBI COXpaHe-
HUSL.

6.2. llpunuunsl cummerpun. Teopema Herep u 3aKkoHbI
coxpaHeHMs. BapuanuoHHble NPMHIUIBI

[TombITKM CHUCTEMAaTU3UPOBAaTh MHUP BJIEMEHTAPHBIX YaCTHUI] MPUBEIN
GU3MKy K MPU3HAHHUIO TOTO, YTO CUIbL MOMCHO PACCMAMPUSAMb KAK CHO-
€00, KOMOPLIM 6 Npupooe NOOOEePHCUBAIOMCI PA3TUYHO20 POOA CUMME-
puu. IloHATHE Cummempuu SIBISETCSA B HAaCTodAIIee BpeMs HauOoiiee (hyHza-
MEHTAJIBHBIM.

[lepBoHauanbHOE 3HAYCHHE CIIOBA CHMMETPHS — COPa3MEpHOCTh. B
NPUMEHEHHUHU K 3aKOHAM IPHPOJBI — 31O UX CE0UCME0 OCMABAMbCS Heu3-
MEHHbIMU NPU PA3HO20 poda nepemewjenusx. Hampumep, CHMMETpHS Mpo-
CTPAaHCTBA O3HAYAET, YTO OHO OOHOPOOHO W U30MPONHO, TO €CTh IO
¢usndeckuii mpubop (JIackl, TEIEBU30P U T.II.) JOJDKEH pabOTaTh OJUHAKO-
BO B pa3HbIX TOYKAaX IPOCTPAHCTBA, €CIH (PU3UUECKHE YCIOBUS B ITHX TOY-
Kax OJMHAKOBbI (OJHOPOJIHOCTB), KPOME TOTO, S MOTY IOBOpayMBaTh ATH
pUOOPHI O] Pa3HBIMH YIJIAMH, U OT 3TOT0 NPOTeKaHUe (HUIMYECKUX TPO-
LIECCOB TAKKe HE JOJDKHO M3MEHHTHCS (M30TPOIHOCTH). To ke camoe MOX-
HO CKa3aTh U B OTHOUICHHH BPEMEHH, CHMMETpPHUSI KOTOPOTO O3HAYaeT, YTo
(bu3MYeCKUi SKCIIEPUMEHT JacT OJMHAKOBBIC PE3yJbTaThl B pa3HOE BpeMs
IIPU YCJIOBUM OAMHAKOBOCTH (M3MYECKUX ycioBuil. TpeOoBaHMe cUMMeET-
PHH 3aKOHOB TPHPOIBI 00JeryaeT BBIBOA ypaBHeHWil ¢usnku. Hanpumep,
OJHOI M3 HamOoJsiee M3BECTHBIX CHUMMETPHH SIBJISETCS NPUHIUI OTHOCH-
tesibHOCTH [anmutest. TTombITKM MpHUAaTh CUMMETPUIO ypaBHeHHsIM Makc-
BeJIJIa IPUBEIIH K CO3aHUI0 TEOPUH OTHOCHTEIBEHOCTH.
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Baxneiinee ciieICTBHE CHMMETPHH COCTOUT B TOM, UTO KAHCOOU CUM-
Mempuu, KAaxK 6HYmMpeHHeu, Max u NpoCmpancmeeHHOll, COOMEemcmayem
€801l 3aKOH coxpaueHus. B YaCTHOCTH, 3aKOH COXpaHEHHUS PHEPTHUH €CTh
CTPOTOE CIEACTBHE OTHOPOJHOCTH BPEMEHH, 3aKOH COXpaHEHHS UMITYIIbca
BBITEKAeT W3 OJHOPOIHOCTH MPOCTPAHCTBA, 3aKOH COXPAHCHHS MOMEHTA
HUMIYJIbCa — U3 W30TPOITHOCTH IMPOCTPAHCTBA U T.O. Jleno B ToMm, 4TO, CO-
rimacHo teopeMe Herep, xaoicoomy u3 3akoHo8 coxpamenusi npu ycioeuu
COONIVOEHUsL COOMBENCMBYIOWEt CUMMEMPUU MOJNCHO NOCMABUMb 6 COOM-
sememeue 8apUayOHHYIO OPMYIUPOBKY.

[epByto sapuayuonHyro Gopmyiuposky OTHOTO U3 3aKOHOB MPUPOIBI
nan I1. ®epma eme 8 XVII Beke: cBeT Beerna UaeT mo myTu, TpeOyromeMmy
JUIS CBOCTO MPOXOXKICHUS MHHUMAIBLHOTO BpeMeHH. OCOOCHHOCTD JIH000M
BapHAlMOHHOW (POPMYJIHPOBKH B TOM, YTO OHA OTTaJKUBacTci OT (pakra
9KCTPEMANFHOCTH (0OBIYHO MHUHHMANBHOCTH) HEKOTOPOH HHTErpaabHOU
BEJIMYUHEI (B JaHHOM Cllydyac BPEMCHHU IBIDKCHHS CBETOBOTO Jyda). llpm
9TOM PAaCCYKICHHE CTPOUTCS W3 YCIOBUSA ONTHMAIHHOCTH HUTOTOBOTO pe-
3yNnbTaTa, a He U3 MPHYUHHO-CIICICTBCHHON e COOBITHI, KaK 3TO Tpaau-
IUOHHO MPUHATO B HAaYKe.

JleliCTBUTENBHO, CO37[aCTCs BIICUATIICHUE, YTO JIyd CBETA aHAIH3HPYET
BC€ BO3MOXHBIC TPACKTOPUU ABUIKCHHUA U U3 HUX BI)I6I/IpaeT HaWJIydlIyro.
He cnydaiiHo mocne omyOiukoBaHus pabor depma B HayKe pa3ropeiics
JHUCIYT O PasyMHOCTH Tpupojabl. Beap, kak 3atem mokasan XK. Jlarpamx,
NMPaKTUYECKNU BCHO MCXAHUKY MOXHO BBIBECTH HE HW3 TNPUIYUHHO-
CIIEICTBEHHBIX 3aKOHOB HEIOTOHA, a U3 8apuayuoHHblx NpUHYUNos8, To ecTh
HCXOJS U3 TIOJIOKEHHS, YTO B MPUPOJAE PEATH3YIOTCS BCETa TOIBKO ONTH-
MaJbHBIC CIICHapHH IpoleccoB. Hampumep, kaMeHb «BBIOMpPAET» TPaeKTO-
PHUIO CBOETO TOJETa B ITOJIC MPHUTSHKCHUS 3EMIIM TaK, YTO BEJIMYHHA Oeli-
cmeus (MHTETpall IO BPEMEHU OT PAa3HOCTH KHHETHYECKOW W TOTCHIIMANb-
HOM 3Hepruu W:,f(K-H)dt) OKa3bIBaeTCsi MUHUMAaJbHOU. TOJbKO MOTOMY
(dopMa 3TOM TpaeKTOPHH OKa3bIBAeTCS MapabOIUYEcKoi, 4To mapaboia
YAOBJIETBOPSET MPHUHIUITY HAUMEHBIIIETO JEHCTBHUS.

6.3. IlpyHIMN ONTUMAJIBLHOCTH

Ecim He cunTaTh, 4TO KaMEHBb 3apaHee «IPOCYUTHIBACT» TPAEKTOPHUIO
CBOEr0 JIBM)KEHMS, TIPUXOAMUTCS MPU3HATD, UTO HPUpoOa U3z 6cex 603MOAiC-
HbIX 3aKOHOG 8bIOPAIA MONILKO Me, KOMOopble NOOYUHAIOMCS 8APUAYUOHHBIM
npunyunam. ITO MOJIOKEHUE MOXHO Ha3BaTh NPUHYUNOM ONMUMATbHOCHU
3aKOHOB NPUPOJBI. DTOT 3aKOH JAEHCTBYET HA BCEX YPOBHSIX MHPOYCTPOii-
ctBa. Hampumep, oaHOM M3 akCHOM, Ha KOTOPBIX CTPOUTCSI COBPEMEHHAs
9KOJIOTHSL, ABIACTCS mpemuil 3akon Kommonepa: npupooa 3naem ayqute.
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[lox onTtuManbHBIM MOXK-

HO TOHHMAaTh TaKOE€ COCTOS-
HHE CHCTEMBI B IIEIIOM, KOTO-
poe TPaKTUYECKH HE H3MEHS-
eTCsl WJIM HW3MCHSETCS MHHU-
MaJIBHO BO3MOJKHBIM 00pazom
IPU  Pa3iIMYHBIX BapHALMAX
BHYTPEHHEH CTpYKTyphl (Ta-
KOE COCTOSIHHUE €llle Ha3bIBaeT-
csi paBHOBecHbIM). HawmbGomee
MOKa3aTeJIbHbIM B 3TOM CMBIC-
Jie SIBJISICTCS UMEHHO MPUHIIMI
HauMeHbliero aeiicreus. Tak
€CIIM CpeIy BO3MOXKHBIX ITy-
Tel, COEIMHAIOIIUX UCXOIHYIO Puc.6. TpaexTopus ABMXKEHHS Tesa B 10JIE
U KOHEYHYIO TOYKH TPAEKTO-  TKECTH 3eMIH
pun  (puc.6), MpoBecTH He-
CKOJIBKO TPAEKTOPHH M IPOCUYHTATH IT0 KAXKIOW M3 HUX BEIMYNHY ACHCTBHS,
a 3aTeM 4YyTh U3MEHUTH (IIOBapbHUPOBATh) KaXKIYIO U3 3THX TPACKTOPUHi, TO
MPaKTHYECKU JJIsl BCEX TPACKTOPHI BEIMUMHA JEHCTBUS CYLIECTBEHHO W3-
MEHHUTCS, U TOJBKO JJIsi Mapabonnueckod (TO ecTh BEpHOW) TPaeKTOpPHUU
BEJIMYMHA JACHUCTBUSI OKKETCS MPAKTUYECKH TOW k€. ITO HAIIOMUHAET pe-
LIEHHE 3a/laud MAaTeMaTHYeCKOro aHaju3a 10 HAaXOXJICHUI0 SKCTpeMyma
(omrrMyma) yHKIEH, TOMBKO (YHKIHS B JaHHOM CIy4Yae MMeEeT WHTE-
TPaJIbHBIA XapakTep M Ha3bIBACTCS (YHKYUOHANIOM, 1 MUHAMAIbHOE 3HAUeE-
HHUe QYHKIMOHAT MPUHIMAET HE MPH KaKOM-TO 3HAYE€HHH apryMeHTa, a Mpu
Kako#-To (popMe TpaeKkTopuH (B JAHHOM CIIydae).

TUNUYHBIM TIPOSIBIEHUEM NPHHIMUIA ONTHMAIBHOCTH SIBISETCS, I10-
BUAUMOMY, NPUHIUI POCTa 3HTPONUHU (BTOPOH 3aKOH TEPMOAMHAMUKH),
KOTOPBIN B JAHHOM CJIydae MOXHO C()OPMYJIUPOBATD CIEIYIONINM 00pa3oM:
mobas cucmema cmpemumcs K COCMOAHUI0, 8 KOMopom Niobbie apuayuu
0aHHO20 COCMOAHUA He NPUGOOSAM K CYWeCMEEHHOMY USMEHEHUI0 IHMPO-
nuu, KOMopas 6 OAHHOM COCMOSAHUY NPUHUMAEm 3HaYeHue, OU3Koe K MaK-
CUMANLHO B03MOICHOMY .

Pe30HHO BO3HHMKAET BOIPOC: €CIIM B JIFOOOI MOMEHT BPEMEHHU MPUPOJIA
peajnu3yeT TOJBKO ONTHMAJbHBIC COCTOSIHUSI M TPOLECCHI, MOYEMY K€ B
MHpE Tak MHOTO abcypjia, OIIMOOK, JajeKUX OT MOHATHS ONTHMAILHOCTH?
Pa3zBe ecTp Kakas-TO ONTHMAJIBHOCTh B IOBEACHHHM MYXH, ObomIelcs o
crekno? OkasbpIBaeTcs, €cTh, TaK KaK B JJAHHOM Cllydae MyXa 3aJeHCTBYET
OJIMH M3 caMbIX 3((GEKTUBHBIX AITOPUTMOB NOMCKA ONTUMAJIBHOTO pelie-
HUSI, METO]] CITy4aifHOTO MOMCKa, KOTOPBII rapaHTHPYET, YTO PEIICHHE PaHO
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WM T030HO OyneT HailieHo, eClii OHO B IPHHIHMIE BO3MOkHO. [Ipupona
OYEHb YacTo 3aJeUCTBYET HMOJOOHBIC aIrOPUTMBI ONITHMH3aIMHU. bes onpe-
JeNeHHOM nonm omuOku, abcypaa, cIyJaifHOCTH NPHPOJA HE cMOTria OBl
pa3BUBATh M YCIOXKHATH CBOM (OpMBI. CHCTEMBI, CTPYKTYpa KOTOPBIX JIU-
IIeHA OMMOKM, HE CITIOCOOHBI Pa3BUBATHCS (HAXOAUTH ONTHMYM). [loaTomy
OHHM JOBOJIHFHO OBICTPO pa3pyIIaloTcs (HAKAIUIMBAIOT OIIHNOKY).

6.4. Ilesecoo0pasnocTs BO Beeennoii

Hanuune Bo BceneHHON XOMUCTCKUX MPUHLMIIOB, «OTOUPAIOLIUX» 3a-
KOHBI HPUPOJBI 10 MPUHIHUITY ONTUMAIBHOCTH TpeOyeT MepeoCMBICICHUS
Hay4HOT'O OTHOIIEHHS K peHoMeHy yenecoobpasnocmu Bo Beenenunoit. On-
HUM M3 KpacCyroJbHBIX MOJIOKCHUM HayKH MEXaHUCTUYECKOI'0 Mmepuoja
OBUIO OTPHIAHME LIEIEeCOO0Pa3HOCTH MHUPOYCTpoiicTBa (anmumeneonocuy-
HOocmb), KOTopas acconuupoBanack ¢ borom. Ctpeminenue «usrHate bora
13 Xpama HayK{» IOpPOJHIIO OTPUIAHKE IIEIeco00pa3HOCTH MHpa BOOOIIE.
OOmenpu3HaHHBIM CUYUTAIOCH, YTO MHPOM IIPABST «CIIEIBIC» 3aKOHBI TP H-
ponsl, y BecenenHoil HeT Lenu, caMo CyliecTBOBaHHE BceneHHOI sBnseTcs
T'PaHJNO3HBIM, HO COBEPILIEHHO CITyYaiHBIM COOBITHEM.

[IpaBna, 3T0 He BsDKeTcd ¢ HabmromaeMol 11eJIeco00pa3HOCTBI0 MHUPA,
KOTOpass HAaCTOJIbKO sBHA, 4YTO IMOpOJAWJIa B HAYKE TakK Ha3bIBACMBIM aH-
MPOnHBILL NPUHYUN, TIACSIIIUHN, YTO IPUPOJA YCTPOCHA TaK IOTOMY, YTO B
HEll KHMBET YENIOBEK, CIIOCOOHBIM HaOII0NaTh ee, u3ydarh ee 3aKoHbl. Ko-
HEYHO, 3/1€Ch MCPECTABJICHBI MECTaMU NMPUYMWHA U CICIACTBUEC. W Bce-Takmn
CTPaHHO, MTOYEMY 3aKOHBI MPHUPOJbI, 3HAYEHUSI MHUPOBBIX KOHCTAHT H T.II
HACTOJBKO TOYHO ITOJOTHAHBI JPYT TOJ JApYyra, 4To eciii Obl, Harmpumep,
noctosiHHas [lmaHka m3MeHmsach XOTsl Obl HA KakylO-HHOYAb JECSTHTHI-
CSIYHYIO JIOJIIO TIPOILIEHTA, TO MUP yXe He MMel Obl IpaBa Ha CyIIeCTBOBa-
Hue, 1 Beenennas nonpocry mcuesna Ob1. MBI 3HaeM, YTO IPUPOAA CTPOUT-
Cs Ha CYLIECTBOBAaHMM PALMOHANBHBIX 3aKOHOB, HO IOYEMY CYLIECTBYIOT
HMMEHHO 3TH 3aKOHBI?

OtBeT HaA 3TOT BOIPOC, MO-BUAWUMOMY, JIC)KUT B IPU3HAHUU HBOﬁ-
CTBEHHOU Npupoasl BceeneHHOM, KOTOpas Hapsily ¢ MHOKECTBEHHBIM ac-
TICKTOM CBOETO CYHICCTBOBAHUSA UMECT HeJ’IOCTHHﬁ ACIIEKT, B KOTOPOM Bcee-
JICHHAs MPEICTaeT Kak HeuTo MEIOCTHOe B Heaenumoe. [Toka 4ro 3ta rumo-
Te3a BCephe3 00CYKIaeTcs UMb B paMKax TaKOW HayKH, Kak (QHIoco(us.
EcrecTBOo3HaHME KpaifHE OCTOPOXKHO KacaeTcs BOINPOCOB IieIecoo0paszHo-
cTH Mupa. J{1s ecTecTBO3HAHUS, B KOTOPOM MO-TIPEKHEMY CUIJIbHBI TPUH-
UMbl PEIYKLHUOHU3MA, XOJIU3M SBISIETCS 4eM-TO uyxabiM. Ho mpuHnmun
JIOIIOJTHUTEIEHOCTH TOBOPHUT, YTO €CJIM MBI OTOPOCHM W3 PaccMOTPEHHs
BTOPYIO CTOPOHY MUPA, HAM HE MOHATH CYTh SBICHUIN PUPOJIBL.
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Boobmie-To, Bce 3aKOHBI, BEITEKAIOIINE M3 MPUHINUIIOB CHUMMETPHUH, TI0
OOJNIBIIOMY CYETY SABISIOTCS XOMHCTCKHMH. [103TOMY XOTHM MBI TOTO WIH
HET, BCE COBPEMEHHOE €CTECTBO3HAHNE IIOCTPOCHO HA NMPHHIUIIAX XOJIU3MA.
MbI He BcerJja MOKEM 3HaTh MEXaHWKY TOTO WMJIM WHOTO SIBICHHS, HO MBI
COBEPILICHHO TOYHO 3HAEM, YTO B 3TOM SABJICHHHM HE OyIyT HapyIICHEI
MPUHOUIBI CHMMETPUH. MBI MOXEM HE 3HATh, KAKHE 3aKOHBI JIEKAaT B Me-
XaHUKE JITaHHOTO SIBJICHUsI, HO MbI a0COJIIOTHO TOYHO 3HAEM, 4TO MPHUPOJA
00s13aTeNbHO pean3yeT Kakylo-TO MEXaHHKY, KOTopast OyJeT COOTBETCTBO-
BaTh BapHALMOHHBIM MPHUHIIMIIAM, TO €CTh OHa OyAeT HauboJjee ONTHMAlb-
HOM U3 BCEX BO3MOXKHBIX.

6.5. AnroputM onTuMajbHOCTH. PoikaeHne 3aKkoHa NpupoabI

YroOBI MOHATH, KaK MPOHUCXOIUT POXKACHHE TaKOH MEXaHWKH, TOYHEE,
POXICHHE 3aKOHa IPUPOMBI, IEIECOOOPa3HO pPacCMOTPETh IOBEICHHE
CJIO’KHBIX CHCTEM, TaKHX KaK OMOcHCTEeMBbl. Tak OJHMM H3 3aKOHOB JKOJIO-
THU SIBISCTCS NPUHYUN COOMBEMCMBUS CIMPOEHUS. OP2AHUZMO8 MPeDOBAHU-
am oxpyacaioued cpedvbl. OcoOCHHO HMHTEpeceH (EHOMEH KOHGep2eHyuu
(cxommmocTH) MOP(OJIOTHYECKUX INPHU3HAKOB PAa3IUYHBIX BHAOB JKHBOT-
HBIX, OOMTAIOUIMX B OJJMHAKOBBIX YCJOBHUsX cpensl. Hanpumep, Takue pas-
JIMYHBIE TIO TMPOUCXOXKJACHUIO >KUBOTHBIE, KaK PBIOBI (HampuMep axyna),
OTHLBL (HAapUMEp MUHIBMH) M MIIEKONUTAIOIIME (Hampumep Aenb(uH),
0o0uTast B CXOHBIX YCIOBHSX MPUOOPETAIOT CXOKUE (POPMBL.

EcrecTBeHHBIN OTOOP B )KMBOM MHpPE HPHUBOAUT K TOMY, YTO BHJ PaHO
WIN TIO3]THO «HAIIyMaeT» Haubojee ONTUMAJIBbHBIA BapHaHT COOCTBEHHOM
crpykrypbl. Kak ckazan nmo stomy nosony II. Teitsip ne lapnen, orcusne,
PA3MHOICAACL 80 MHOJICECBe, 3anoaHsem coboll 6ce 803MOJICHbIE 8apU-
AHMbL, NOIMOMY PAHO UNU NO30OHO ONMUMAIbHBIN 8apuanm 6yoem 00s3a-
menbHO Hatioen. TakuM o0pazoM oicusHb Oenaem cebs HEYsA36UMOU Om
HaHOCUMBIX el yOapos. 3HAYUTEIILHYIO POJIb TIPH 3TOM MMEET MPaBO KHU3HU
Ha ommOKy. [Topoxkas pasHOro poja MyTaHTOB, KOTOpbIe B OCHOBHOM CBO-
el Macce OKa3bIBAIOTCSI HEKHM3HECTIOCOOHBIMH, KHU3Hb MHOT/IA HAIyIIbIBAET
TO, 4TO SBJIAETCS ONTUMYyMOM. KakiMu Obl HU ObLIM CTAPTOBBIE TOYKH IIPO-
1iecca MoNUcKa onTuMyMa (psrda, NTHIA, MIEKOITUTAONIEE U T.I1.), pe3yJIbTaT
MOUCKA B TPUHIIUIIE OKA3bIBAETCS MPEJCKA3yeM, TO €CThb npu OAHHbIX KOH-
KPEMHBIX YCI0BUAX KOIUUECBO IKCMPEMYMO8 N1000U yeneeou QyHKyuu
0Ka3bI8AEMCS 0ZPAHUYEHHBIM, HANOO0JIee YacTO 3KCTPEMYM TOJIBKO OJIMH.

HeuTo nomo0HOE MPOMCXOANT, MO-BUANMOMY, H B HEKUBOH MpHUpPOJIE.
KoneuHo, Helb3s CTPOUTH NPSIMBIE aHAIOTUH OT 3aKOHOB, 110 KOTOPBIM pas3-
BUBAETCs XMBOM MHpP Ha NMpHUPOAY Booduie. KusHb uznauaibHo acummen-
puuna, HEXMBAs NPUPOJA TIOAYMHEHA IPUHIMIIAM CUMMETpUH. TeM He Me-
Hee, JaXe CyTh TeX SIBJICHUH, KOTOPbIE Mbl TPAJAUIIMOHHO OTHOCUM K HEXH-
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BEIM, KOcmHbIM (TIO TEPMUHOIOTHH BepHAICKOT0), MBI IIOHATH JI0 KOHIIA HE
MOJKEM, YTO TOBOPHUT O MPUCYTCTBHH B HHUX aCHMMETPHUYHOW COCTaBIISIO-
IeH.

VIMeHHO HapyIIeHHEe CHMMETPHH IPUBOIUT B KOHEYHOM HTOTE K POXK-
nenuto Bceenennoil. Tak B mepBble MIHOBEHHS Iociie bosbiioro B3pbiBa
KOJIMYECTBO TO3UTPOHOB TOYEMY-TO OKAa3aJIOCh YyTh MEHBIIE, YeM JIIeK-
TPOHOB (pa3HUIAa BCEro B OJHY YacThlly Ha Kaxasle 100 MHIITHOHOB map
YacTUIa-aHTHYACTUIA), AHTUIPOTOHOB — YyTh MECHBIIEC YEM MPOTOHOB U
T.1. DTO HAPYIICHUE CUMMETPUH MUPA, HO UMCHHO MO3TOMY MHP BBITJISIUT
TaK, a HC MHAa4Ye, MIMECHHO MOATOMY OH BOOOIIEC CYIIECTBYET, a HE HCYe3 B
MMOJHOM B3aMMHOI aHHUTUJISIUMU. 3HAYUT TO, YTO OTJIMYAET KMBOE OT He-
JKHBOTO, B IPUMUTHBHOM BHUJIC MPHUCYTCTBYET YK€ HA CAMBIX HIDKHUX 3Ta-
KaxX MUPO3TAaHUS. 3HAUUT «3aKOHBI )KU3HM» CIPaBEIJIUBBI U HA CYOKBAaHTO-
BOM YpOBHE.

MoskeT OBITh, B TOM M COCTOUT CYTh POKICHHS 3aKOHOB MPHUPOIBI, UTO
Ha BCEX YPOBHAX MPHUPOTHBIX CHCTEM OT JIEMCHTApHBIX YACTHI[ 10 Tallak-
TUK JEHCTByeT MeXaHWKa IPUHIMIIA eCTeCTBEHHOTO oTtOopa? OTBeT Ha
9TOT BONPOC MPH3BaHA JaTh HApOXKIAIOIIAsCSA B HACTOSIIEE BpeMsi HOBas
Hayunas napaduema (PyHIAMEHT), B OCHOBY KOTOPOH IMOJIOKCH TaK Ha3bl-
BAEMBIN cucmemmulil no0xXoo.

7. CHCTeMHBIN MOJAX0 B €CTeCTBO3ZHAHUU

7.1. UcToKM pelyKIIMOHM3MA U X0JIM3Ma B HAYKe

Hami Heynmauu B IulaHe MOHMMAaHHS MEXaHH3MOB IEJIeCOO0Pa3HOCTH
MHpa €CTh Pe3yJIbTaT 0cOO0r0 CTUIISL MBIIILIEHHS, OCHOBY KOTOPOTO COCTaB-
nsietT paccyook. Tlon paccyakoM Mbl OyleM MOHUMATh TY COCTABISIFOILYIO
YeJI0BEYECKOro arapara Mo3HaHusl, KOTOpasi ONepUPYeT PacCykKICHUSIMU,
MOCTPOEHHBIMU U3 0COOOT0 PO/ia MBICICHHBIX OOBEKTOB - CMIEPEOMUNOS,
abecmpakyuil M T.I1., K&XKIBIH U3 KOTOPBIX SIBJISETCS PE3yJibTaToM 00001I1e-
HUA KaKOT'O-TO MOBTOPAIOIIETOCA KJlacca SIBIIEHUN BHEIITHETO MHpa, mod3To-
MY HMEET CTaTyC aKCHOMBI. J[pyrUMHU CIIOBAMH pACCYOOK SAGISEMCs MUnuy-
HOU opmManbHO-102UHeCKOl cucmemot, KoTopas HeceT B cebe OorpaHuveH-
HOCTbh, OTPaXECHHYIO B Teopeme [enens (cMm. panee).

OO6nanast ompeNeNeHHON CTEePeOTUITHONW 0a30i, MO3HAIIHUNA CyOBEKT
MPOEIHPYET Ha Hee JTF00e H3HAYAIBHO [IEIOCTHOE SIBIICHHUE TIPUPOJIBL, pac-
KJIaJIbIBasi €r0 Ha COCTABJISIFOIIUE, COOTBETCTBYIOIIME OTACIBHBIM CTEPEO-
tunam (abctpaknumsaM). Takoll mMeTon pabOTBI MBICIHTEIBEHOTO alapaTa
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YeNoBeKa Ha3bIBaCTCAd aHaiu30M. BTOpOH CTYNEHBIO TO3HAHUS SIBISACTCS
cuHmes - W3 BBIICTICHHBIX B MIpoIlecce aHaIu3a abCTpakIuil 4eJI0BEeK CHHTE-
3UpYeT MBICIICHHBIC KOHCTPYKIMH (MOIEIH), KOTOpbIe B OCHOBHBIX acCIeK-
TaX MOJOOHBI peaTbHBIM IIETIOCTHBIM SIBIICHFISIM.

JItobas Momenp MOBTOPSET JHUINb HamOoliee CYIIECTBEHHBIE CTOPOHBI
MOJIENAPYEMOTO SBICHUS W HE YYMUTHIBAET BTOPOCTENEHHBIX. [lo3aTOoMy
OMMCAHHBII aJTOPUTM IIpoliecca MO3HAHUSA HeceT B cebe BepOATHOCTh 3a-
rpy0OJIeHHs] MOJIENIN, YTO BO MHOT'OM pasrpy’kaeT MBICIUTENbHBIN ammapar,
MO3BOJISISL TOOUTHCS YETKOTO NMOHMMAaHHS HEKOTOPHIX KOHKPETHBIX MeXa-
HHU3MOB peaJIbHBIX SBJICHUN. B TO ke BpeMsi B MOJIETIM HE HaXOMAAT OTpaxe-
HHE TaKue CTOPOHBI SBJICHUH, KOTOPBIM B CTEPEOTHITHON 0a3e uenoBeka He
HAIIOCh COOTBETCTBYIOIEro aHaiora. Takas MoJelb BEPHO OTpa)aeT
TOJIBKO YaCTh IPUPOJIBI SIBICHUS, YTO BIIOCICACTBHH MOYXKET MIPUBECTH TIPO-
I[ecc MO3HAHUS B TYIHK, IOTOMY YTO Yepe3 HEYITCHHBIE CTOPOHEI peabHOe
SIBIICHUE OPTaHWMYHO CBSI3aHO CO BCeM MUpOM. [IpeHeOpexxeHne STUMHU CBS-
35IMH POXKIACT WIUTIO3UIO M30JIMPOBAHHOCTH NAHHOTO SBICHUS OT CBOETO
OKpPY>KCHHSI.

B pesynmeTate B MOHMMAaHWU YeloBeKa (GopMUpyeTcs Tak Ha3bIBacMast
MHOJCECEEHNAs KAPMUHA MUpa, ISl KOTOPOT'O XapaKTepHO MHOTrooOpasue
SIBJICHUH, COOBITHIA, 00BEKTOB, KOTOpPBIE KaXyTCsi 000COOIICHHBIMU APYT OT
Jpyra, o0JaJaronMi COOCTBEHHBIMH XapaKTepUCTUKaMU (HAIpUMep pas-
MepaMH, Maccoi, IJHeprueu u T.1.), ONPEJEICHHBIM 00pa3oM B3auMOJCH-
CTBYIOIIUMH C JIpyrUMU 000COOJICHHBIMU SIBJICHHSMU. B kadecTBe BMECTH-
JUIIA 3THX OOBEKTOB YeJOBEK CHHTE3MpyeT 00pas3bl MPOCTPaHCTBA U Bpe-
MEHH.

Taxk ObUT cHOPMHUPOBAH MeXAHUCMUYECKULL CIMULL MblULTEHUsL, KOTOPBINA
YCIEeNTHO BCKPBIBaT (OPMAIEHYIO CTOPOHY (YHIAMEHTANBHBIX 3aKOHOB
MIPUPOJIBI, HO HE MOT MOHATH WX CYTH. [IpHHIIAITEI MEXaHUCTHYECKOTO TOJ-
Xoma:

1) pedyxkyuonusm - IEpBONPUYNHBI BCEX SIBICHHUI JIKAT B TOBEACHUN
3JIEMEHTOB, U3 KOTOPHIX MOCTPOCHO SIBICHHE; 3HAHHE 3aKOHOB MUKPOMHpaA
OIpeiesisieT YpOBEHb HAIIMX 3HAHWI MaKpOsBICHU;

2) 9KCnepUMEeHmaibHOCHb - BCE MOXKHO U3MEPHTD (IaTh KOJHYESCTBEH-
HYIO OLICHKY), HEU3MEPSIEMbIM CYI[HOCTSIM HET MeCTa B HAayKe;

3) nosmopsiemocms - HAyYHBIM CUMTAETCSA TOJIBKO TAKOW pE3yNbTaT,
KOTOPBIH MOKET OBITh IIOBTOPEH B IPYTUX HAay4YHBIX J1a0OpaToOpHsX;

4) anmumeneono2uunocms - BCE, UYTO KAKETCS IeJICHANPAaBICHHBIM
MOYKHO OOBSICHUTB JICHCTBHEM €CTECTBEHHBIX «CJIEIIBIX)» 3aKOHOB.

Braronaps MexaHHCTUYECKOMY ITOAXOJy HayYHBIC 3HAHUS BCErna cla-
BWJINCH CBOEH TOYHOCTBHIO, OJTHO3HAYHOCTHIO M HENPOTHBOPEUHBOCTHIO. B
9TOM cuiia Hayku. Ho 31ech ke JesKuT B ocHOBHas ee cinaboctb. OTKa3 oT

43



MIPOTUBOPEYMBOCTH NMPUBOAUT K CAMOOOMaHy, TaK Kak cama IMpHpoAa W3Ha-
JaJIbHO MPOTHUBOPEUHBA.

OcCoOcHHO SBHO MEXaHHCTHYECKHI IOAXOA mam cOOH, Korma Hayka
BIUTOTHYIO TIOJIONUIA K M3YYECHHUIO TaK HA3BIBAEMBIX «CIOJCHLIX CUCHIEM»,
0COOCHHOCTh KOTOPHIX B CYIIECTBEHHON B3aMMOCBS3U MX CBOHCTB. [1o3TO-
My OZHO(AKTOPHEIC SKCIIEPUMEHTH HaJ HUMHU He 3(P(EeKTHBHBL, a MHOTO-
(akTOpHBIE HE IMO3BOJISIOT BBISIBUTH IPOCTBIX 3aKOHOB, KOTOPBIM IOJTYH-
HSIIOTCS CIIOXKHBIE CHCTEMbI. MHOTHE CBOWCTBA CIIOXKHBIX CHCTEM OKa3bIBa-
I0TCSI TIOHATHBIMH TOJIBKO TPH PACCMOTPEHHUU CUCTEMBI KaK €JHHOTO LEeJIO0-
ro. C pocTOM CII0KHOCTH CTPYKTYPbI CHCTEMBI pacTeT KOJIMYECTBO (aKTo-
POB, omnpezaensomux ee noeaeHne. OcoOEHHO HATIISTHO 3TO BUIHO B CIIYy-
yae ouocucteM (KMBBIX OpraHu3moB). Eciiu B mjiaHe MOHUMAaHUS 3aKOHOB,
YIPaBISIEMBIX «HEXHBOI MaTepuei» Hayka JOCTHUIJIA ONPEeTICHHBIX ycIle-
XOB, TO OHMMaHWe ()CHOMEHA XKMU3HH Ul HEe MOXO0KEe HEAOCTIKUMO 0e3
KOPEHHOH TIepEeCTPONKH CaMHX €€ OCHOB.

B npupozne Bce B3aumocBsi3aHo. Mup npezacrasisieT co0oii HeduTo opra-
HUYHOE, IIEJIOCTHOE M HeAenuMoe. B aToM mcroku xommsma. Ilostomy npu
N3y4YECHUH JTI000T0 SIBICHUS MPUPOIBI YCIIEX HAYYHOTO METO/A OKa3bIBACTCS
BO3MOKEH TOJIBKO 3a CUET MBICIIEHHOTO pa3phiBa TeX CBA3EH, KOTOPBIMHU
JIaHHOE SIBJICHHE HEpa3pbhIBHO BILUIETEHO B TKaHb Bcenennoil. [Ipu s3Tom Mbl
Z[O6p0BOJ'H)H0 OTKa3bIBACMCA OT YaCTH UCTHUHBI, XpaHHHleﬁCH B OTUX CBA3IX.

7.2. IlousiTue cucrembl. O0IIME MPUHIMIBI CUCTEMHOM TMHAMMKH.
CucTeMHBIH MOAXO0/

Cucmemmplti n00X00 SBISIETCSI OJIHON M3 MOMBITOK BBIPBATHCS 3a Mpe-
JIeTIbI OJIHO3HAYHOCTH HAYYHBIX 3HAHHHA. DTO HOBBIA ITAIl B PA3BUTUU Me-
TOJIOB MO3HAHUS MHPA, JOTOIHUTEIbHBIN K MPUHIMIIAM MEXaHUCTHIECKOTO
nojxoaa. OH SIBIISETCS TOMBITKOW OLEHUTH MO JOCTOMHCTBY POJIb HEIOCT-
HOCTH. B 0cHOGe cucmemHocmu 6 npupooe iexicum ee cotcmeo bblms 00-
HOBPEMEHHO eOUHBIM U HEOeIUMbIM YEeablM U 68 MO dice epems 001aoams
CBOLICMBOM MHONCCCMBECHHOCTIU.

CJ10BO «cHCTEMay» B MEPEBOJIE C TPEUYSCKOr0 03HAYACT «IIEJI0e, COCTaB-
JIeHHOe u3 4yacrei». Ilox cucTteMol NOHMMAarOT COBOKYIIHOCTH SIBJICHUH,
3JIEMEHTOB, HAXOISIIUXCS B ONMPEACICHHBIX OTHOMICHHUSX M CBA3SIX MEXKIY
c000i#i U 00pa3yIOIIKUX ONPEACICHHYIO IEJIOCTHOCTh. PasmudaroT npocmele
U cnodicHble cucmemsl. MOXKHO CUMTATh CUCTEMY CJIOXHOM, €ClIU ee MOoBe-
JICHUE COJCPIKHUT aKT PEIICHUs, ONMpeIeIIIeMbIil KaKk BHIOOp albTepHATUB C
ITOMOIIBI0 KaKOT0-JIM00 alIrOpUT™Ma, HAIPUMEp ciydaitHoro. M3BecTHo, 9TO
B CBOWCTBaX W IOBEACHUU CIIOXKHBIX CUCTEM HE3aBHCHMO OT MPHUPOIBI CO-
CTaBITIONINX UX DJIEMCHTOB IPOCICIKUBAIOTCS YCTKHE aHAIOTHU. B KoHIE
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COpOKOBEIX ToA0B bepramandu mpemmoxnit nporpammy moctpoeHus «O0-
mieit Teopun cuctem» (OTC).

HanbGonee obuiel 3akOHOMEPHOCTBIO CIIOKHBIX CHCTEM SIBIISIETCSI 3AKOH
nooobuUsa yacmu U Yeno2o: 4acme AGIAemcs MUHUAMIOPHOU Konuell 1enozo,
a nomomy éce 4acmu 00HO20 YPOSHA UEPAPXUU CUCTEM NOX0dcU Opy2 Ha
Opyea. DTOT 3aKOH M3BECTEH W3 IIyOWHBI BeKOB. Tak «/3ymMpymHas CKpH-
)kanb» I'epmeca Tpucmerucra rimacut: «MctuaHo. HecomuenHo. JleiicTBu-
TesibHO. TO, 4TO HAXOAMTCS BHU3Y, MOAO0OHO HaxOJsIIeMycsi HaBepxy, H
00paTHO, TO, YTO HAXOJUTCSI HABEPXY, NOJAOOHO HaXOIAIIEMyCsl BHHU3Y, pa-
JI¥ BBITIOJTHEHHMS YyJ1a AMHCTBAY.

st 6uocucrem B hopmynupoBke Mrosutepa u ['exkens 3aKoH 1ogo0ust
YacTH M LEJIOT0 U3BECTEH KaK OUO2eHemuuecKull 3aKkOH. OHmozeHes (UHOu-
sudyanbHoe passumue ocodou) nosmopsem guiocenes (ucmopuieckoe pas-
sumue 6uda). SIpKUM TONTBEP>KACHUEM NaHHOTO 3aKOHA SIBIACTCS 2MOpUO-
2ene3: pa3BUTHE SMOPHOHA TIOBTOPSET (POPMBI, Uepe3 KOTOPHIE TaHHBIH BUA
MIPOIIEN B Ipoliecce CBOEH IBOMIONMH. [y demoBeka 3TOT 3aKOH MOJKHO,
BEPOSITHO, IOMOJIHUTE: HOOTeHe3 ((hOpMHpOBAaHME MBIIIICHHS) KaXIOTO
YeJ0BeKa MOBTOPSIET aHTPOIOTEHE3, TO €CTh UCTOPHYECKUI mporecc op-
MHUPOBaHHS MBICIUTENBHOIO alapara Bcero 4ejgoBeuecTBa. MOXHO Hpea-
MOJIOKUTb, YTO (POPMUPOBAHUE UYEIIOBEKA MOBTOPSIET BECh XOJ HBOJIOLUH
Bcenennoii.

B Gouee o01eit (opMyITHMpOBKE 3TOT 3aKOH YHMTAETCS KaK cucmemoze-
nemuueckuti saxon (H.®. Pefimepc): 6ce cucmemvl 8 UHOUBUOYATLHOM PA3-
BUMUU NOBMOPAIOM 8 COKPAWEHHOU U HEPEOKO 8 3AKOHOMEPHO USMEHEHHOT
U 0600WeHHOU (opMe IB0IIOYUOHHBIL NYMb PA36UMUSL OAHHO20 8UO0d CU-
cmem. JTOMY 3aKOHY IMOJUUHSIOTCS, HAIIPUMEP, MHHEPAIOTHYECKUE MPO-
LIECChl, KOTOPhIE B KOPOTKHE MHTEPBAJbl BPEMEHHU KaK Obl OBTOPSIOT 00-
IIYI0O HCTOPHIO T'€0JIOTHYECKOTO PA3BUTHS 3eMIH (2eoceHemuueckull 3aKoH
Pynnkeucta JI.B.). IMeHHO CHCTEMOTCHETHYECKHH 3aKOH POXKIACT Kak
CIICJICTBUE 3aKOH NOCIe008AMeNbHOCNU NPOXoxcoenus gas paseumus: da-
3bl pa3BUTHUS TIPHUPOJHON CUCTEMBI MOTYT CJIEZIOBATh JIMIIb B 9BOJIOLUOHHO
1 (QYHKIMOHAIBHO 3aKPEIUICHHOM MOPSIKe, OOBIYHO OT OTHOCHTENILHO TIPO-
CTOTO K CJI0KHOMY, KaK IpaBmiIo, 0e3 BBINaACHHUs MPOMEKYTOUHBIX ITAIIOB,
HO, BO3MOXKHO, C OY€Hb OBICTPHIM MX MPOXOXKICHHUEM HJIH 3BOJIFOL[IOHHO
3aKpeIUICHHBIM OTCYTCTBUEM. HacuibHO yOpaTh Kakyro-To u3 (a3 pa3BUTHs
MIPAaKTHYECKH HEBO3MOJKHO.

[Monobue yacTu m Henoro He o3HayaeT MX WaeHTH4HOCTH. Haobopor,
elle B aHTHYHbIE BpeMeHa Obuia chopMyIIMpoBaHa aKCHOMa: IeJloe OobIle
cyMMBI ero yacteil. Ceifuac OHa YMTAETCS KaK aKCUOMA IMEPONCEHMHOCU
(OT aHTTIMICKOTO CIIOBA SMEPKEHC - BOSHUKHOBEHHE, MOSBIIEHHE HOBOTO):
yenoe 6cez0a umeem ocobOvle CGOUCMBA, OMCYMCMEYIowue y yacmel-
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noocucmem u He pagHO CyMMe INeMEeHMO8, He 00beOUHEHHbIX CUCTNEeMOO00-
pasyrowumu céazamu. 3a4acTyro, UCXOAsS M3 CBOWCTB OTIEIBHBIX KOMIIO-
HEHTOB CHCTEMBI, HEBO3MO)KHO IPE/ICKa3aTh CBOMCTBA CHCTEMBI KaK IEIO-
ro. Hanmpumep, BOZopo 1 KUCIOPOJ, COEUHSAACH, NAI0T BOLY, COBEPIICHHO
HETIOXO0XYIO Ha HCXOHBIC Ta3bl.

Oco0eHHO cHIbHA SMEPKEHTHOCTD B BBICOKOOPTaHU30BaHHBIX OMOCH-
CTeMax, TaKMX KaK TEIUIOKPOBHBIE JKUBOTHBIE. 3]1€Ch MOSABISIOTCS TaKue
HEMOCTIKUMBIE OMEpIUKEHTHBIE CBOWMCTBAa, KaKk OOpa3sHOe OTpaKeHHUE
OKpYXKAIOILIEro MHpa, NCUXHKa, pasyM U T.I. OcoOEHHO 3aMEeTHBI dMep-
JOKEHTHBIE CBOMCTBA IPU HCCIEJOBAHUU COLIMANBHBIX CHUCTEM, HaIpUMeEp,
MYpaBeHHUK, MUEIUHBIA yIIei, NTHYbs cTas, Tojamna U T.I. Tak NTHIBI, 00b-
€IMHEHHbIC B CTAal0, TEPSIIOT YaCTHYHO CBOIO MaHEBPEHHOCTH (cTas Ooiee
MacCHMBHAa M HEMOBOPOTIMBA, YEM MNTHIBl B OTACIBHOCTH). AHAJIOTHIHO
YEJIOBEK B TOJIIE TEPsIeT YacTh CBOEH CBOOOJIBI M MO3BOJSET yBIEUb CEOs
«TOJIOCY TOJNIIBI» (JUIS BBIXOJA U3 TOJIBI HY)KHO 3aTPAaTUTh ONPEICICHHYIO
SHEPTHIO 110 IPEOAOJICHNIO CHCTEMOOOPa3yIOIeH CHITbl). DMEPIKEHTHOCTD
HEBO3MOXHO Pa3JIOKUTh Ha COCTABIAIOIINE, €€ HYXXHO HNPUHATH KaK IaH-
HOCTh, KaK HEYTO M3HAYAJBHO IIEJTOCTHOE, HEJEIUMOE, NMPHUCYIIES TOIBKO
BCell cHcTeMe B LIEJIOM M HUKaKOMY 3JIEMEHTY CUCTEMBI B OTeNbHOCTU. To
€CTb K IMEPOHCEHMHOCHU HENPUMEHUM NPUHYUN PeOYKYUOHUSMA.

JIrobast cuctema XapakTepu3yeTcs CBOCH «CTPYKTYPOW» M «IOBEACHH-
em». Cmpykmypa — 5TO CTpOCHUE U BHYTPEHHsSI (JopMa OpraHU3aluy CH-
CTEeMBI, BBICTYIAIOIIAs KaK €IMHCTBO YCTOMYMBBIX B3aUMOCBS3EH MEXIy €e
JIEMEHTaMH, a TAaK)Ke 3aKOHOB JaHHBIX B3aUMOCBsI3eH. [Tosedenue onpene-
JISIET BHEIIHIOI0 CTOPOHY CUCTEMBI (/meKcmypy), B COOTBETCTBUH C KOTOPOH
mo0asi cucTeMa MOXKET BXOJUTh B KaYECTBE 3JIEMEHTa B COCTAB JPYTHX CH-
cTreM Ooree BBICOKOTO ypoBHS. Takum 00pa3oM, OJHMM H3 OCHOBHBIX
CBOHCTB CHCTEM SIBISCTCS UX uepapxuunocms (MEpapxus - pacliojokeHHe
CTYIEHYATHIM PsIJIOM), B COOTBETCTBUHM C KOTOPBIM JIo0asi CHCTeMa cama
MOJKET SIBJIITHCS 3JIEMEHTOM Oosee o0Iei CHCTEMBI, B TO K€ BpeMsl Kaxk-
JIBIA 3JIEMEHT CHCTEMBI CaM B CBOIO OYepe/b MOXKET SIBJISATHCS CHCTEMOM.
Hepapxuunocme cucmem obecneuugaem ux Ycmoudyu6ocmv U HeEYA36U-
Mocmb.

CoBpeMEHHBI ypOBEHb 3HAHUH IO3BOJIAET IPEICTaBUTH HEPAPXHUIO
MIPUPOIHBIX CHCTEM B BHJE CIEAYIOIIEH IEMOYKU: I€MEHTAPHBIC YaCTHUIIBI
- aTOMBI - MOJIEKYJIBI - KJIETKH - MHOTOKJIETOYHBIE - DKOCHCTEMBI - OHocde-
pa - KOCMHUYECKOE TeNO - 3BE3/lHasl CUCTeMa - rajakThka - BceneHHas.
Mexny YpoOBHSAMH NPHUBEJCHHONW HepapXud OMOCHCTEM HE CYIIECTBYET
YEeTKUX TPAaHUI] WIM Pa3pbIBOB, 31€Ch OOHApyKHMBAaeTCSI Macca IPOMEXY-
TOYHBIX MEPEXOJHBIX (OPM, HAIpPHUMEp, MOJEKyJa - MakpoMoJeKkyna (To-
JIMMEp) - CII0’KHOMOJIEKYJISIPHBIN KOMIUIEKC (BUpYC) - KoalepBaTHas Karis
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- xieTka. [1o GOMBIIOMY CUETy YETKOW TPAHHIIBI HET JaKe MEKIY OTIENb-
HBIM OPTaHM3MOM W 3KOCHCTEMOI: OpraHu3M, H30JHPOBAHHBIM OT 3KOCH-
CTEMBI, HE MOXET JKWTh JOJITO, TaK JKe KaK M30JMPOBAHHBIA OpTraH He MO-
KeT JHUTh J0IT0 6e3 Tena, B KOTOPOM OH W3HAYAIBHO 3apOIHJICS.

TIpUHIMITBI CHCTEMHOTO TIOXO0Aa MPOTHBOMOCTABICHBI MPHUHITHIIAM
MEXaHHIIU3Ma:

1) oOedykmusnocmv - TMOCTYIUPYETCS BO3MOXKHOCTH CYIIECTBOBAHMS
SIBJICHUH, 1a)Ke €CJIM MBI HE TOHUMAEM UX MEXaHUKH, U YXKE UCXOJIS U3 ITO-
'O BBIBOJSITCS 3aKOHBI, TIO3BOJISIOINIHE CYIIECTBOBATH TAKUM SIBIICHHSIM;

2) pexyppeHmHocmb — TOCTYJIUPYETCS BO3MOXKHOCTH CYIECTBOBAHHS
TAKUX CBOMCTB U CBSI3€H MEX/Y DJIEMEHTAMHU CUCTEMBI, MEXaHUKA KOTOPBIX
HaM He TIOHATHA (TeM CaMbIM y3aKOHUBAETCS AIMEPKCHTHOCTB);

3) meneonoeuunocms - IPU3HAETCS CYIIECTBOBaHHE (DEHOMEHA IIEJIECO-
00pasHOCTH B MOBEICHUM CJIOKHBIX CHCTEM M MX DJIEMEHTOB.

CHCTEMHBIH TTOAXO/ HE OTTOPAKUBAETCS OT SIBHBIX JOCTHKEHUH Mexa-
HUI3Ma. XOTS TPHHIMIB MEXaHHUIM3Ma He TMPUCYTCTBYIOT B HPHBEICH-
HOM BBIIIE CITUCKE, UX HAJIWYHE, TEM HE MEHee, MOJpa3syMeBaloTCs, HO B
TPOTHBOPEYHUBOM JOTIOJHUTEILHOCTH CO CBOUMM K€ OTPHIIAHHSIMH.

7.3. Ilpunuun rapmonuu. [lonsitue :kuBoro oprannzma. Beesiennas
KAaK KUBOW OpraHusm

Boobuie, ecian kakas-To yacTh (IoJcucremMa) He MOAoOHa cucremMe B
I[EJIOM, TO OHAa BXOJUT B AUCTAPMOHHUIO C APYTUMH HOJCUCTEMAMHU H C CH-
cTeMo¥ B meoM. B yacTHOCTH, OHa HE CIIOCOOHA TOTJIONIATh U3 OKPYKato-
el cpepl SHEPTHIO W WHPOPMALUIO IS IMOIIepKaHUs COOCTBEHHOH CH-
CTEeMHOH IeNOCTHOCTH. Takoe COCTOSIHUE SBISETCS HEYCTOHYUBBIM, ITO3TO-
My TOJICHCTeMa JIN0O0 M3MEHseTCs (aJanTupyercs), 0o paspymaercs. B
9KOJIOTHH JAHHBIA 3aKOH IONyYWNI Ha3BaHHUE HPUHYUNA COOMEEMCMEUs.
dopma cywecmeosanus opeanusma ce20a cOOMEENCmMeyem YCao8UusMm e20
JHcU3HU. DTOMY CIOCOOCTBYET 3aKOH JABJICHHS CPelbl Ha JKHUBBIE OpraHU3-
MBI (3aKOH ecTecTBeHHOTO 0TOOpa Y. JlapBuHa).

Ion eapmonueri moHMMaeTCss HaubOJIee ONTHMAJIBHOE COYETaHHE MPO-
TUBOPEUMBBIX CTOPOH B eIMHOM LiesioM. [lo onpenenennto ogHoro u3 nuda-
ropeiitieB, @utonas, rapMOHHUS €CTh «COTJIaCHe Pa3HOTJIACHOTO». JTO TaKoe
COCYIIECTBOBAaHNE HECKOJBKUX ITOACHCTEM B paMKax €IMHOTO LEJI0TO0, Ipu
KOTOPOM JIOCTUTaeTCsl MHUHHMAJIBHOE KOJIWYECTBO INPOTHBOpPEYHii (KOH-
(IIMKTOB, IPOTUBOCTOSIHUM, HanpspkeHui). B ¢usmke mogoOHOe cocTosiHue
Ha3bIBACTCSl OHepeemuuecku Haubonee 6bl200HbIM. JTO COCTOSIHUE C
HauMEHbBIIeH MNOTEeHIUATbHON >Heprueil B3auMojaeWcTBUs mojacucrteM. B
9KOJIOTUM 3TO COCTOSIHHE C HAMMEHBIIMM KOJIMYECTBOM KOHKYPEHTHBIX
OTHOULIEHHH.
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B cocrosHuM rapmMoHuu
3aJI0KE€Ha HW3HAa4ajbHAsl Mpo-
TUBOPEUYUBOCTh MHUpa. MHOro-
YHCIICHHBIC HCCIIeIOBAHHS
MOKAa3bIBAIOT, YTO COCTOSIHUE
rapMOHUU JTOCTHIAeTCsI, KOT/a
COOTHOIIIEHUE MopsiaKa (Tpen-
CKa3yemoro, MO TIMHCHUS
CHUCTEMHBIM 3aKOHaM) B TIOBE-
JICHUU 3JICMEHTOB CHCTEMBI U
xaoca  (Hempeackazyemoro,
cBOOOMBI BHIOOPA) TATOTEET K
«30J10TOU MIPOTIOPILIMNY
(¢=0,618). «3omnotas npormop-
LUsT» BBITEKACT W3 NPUHYUNA
nooobusi wacmu u yeiozo -
amo  ecmb maxoe OeieHue
eo0uno20 Yyenoco Ha 0se 4a-
cmu, npu KOMOpPOM MeHbUuldsl
yacme  (ACCOYUUPOBAHHASL CO
60600011 6v160pa) omMHOCUM-
e Kk boavwel (accoyuupo-
BAHHOL ¢ CUCMEMHbIMU 30KO-
Hamu) max gice, Kaxk OOILUIAS
yacmes OMHOCUMCS K YeLoMy
(puc.7).

ToJBKO TE IJIEMEHTHI CHU-
CTEeMbI, KOTOPbIE HECYT B cebe
«30IJI0TOE COOTHOIIICHUE
MEXIy «CBOOOIIOW BBHIOOpa» U
3aKOHOMEPHOCTHIO MOTYT
YCTOHYMBO CyILIECTBOBATD
JUTUTENIEHOE BpeMs, TO €CTh
00manarT xKuBydecThio. Oco-
OCHHO XapakTepHO IOAYHHE-
HUC 3aKOHY TapMOHHMH IS
ouocucTeM, KOTOphIe OyK-
BaJbHO «HAIUYKAHBD» 30JI0-
ThIMU TponopiusMu. He ciry-
YaifHO Marn4ecKuM CHMBOJIOM

- AB _ BC _
P- ac - ag - 0618

Puc.7. «3010T0€ CeueHune» oTpeska

Puc.8. «3010Tas nmpomopIis» B 4eTOBEKE

D F C

Puc.9. T'apMOHMYHBII NPSAMOYTONBHHUK,
TUNUYHBIHA 711 GOPMBI 3IaHUIH

JKU3HU CHUTACTCA NEHTAarpamMmma (HHTI/IKOHe‘lHaH 3B€3,Z[a), B KOTOpOﬁ MOXXHO
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HacyuTaTh Ooyiee IBYXCOT 30JI0THIX ceueHHMH. BooOmie msaTepudHas cuMm-
METpHA XapakTepHa Al OHocucTeM. Tak B HEXKUBOH MPHUPOAE MPAKTUIECCKH
HE UCTIONIB3YIOTCSI KPHCTAJUIMYECKHE CTPYKTYPBI C MATEPUIHON CHMMETPH-
€#, B TO K€ BPEMs BHUPYCHI MOTYT KPHCTaJUIN30BAThCS, U 3TH KPUCTAJLIBI
HUMEIOT IISITEPUYHYI0 cUMMeTpuro. [losTtomMy nood owcugvim opzanusmom
MOJICHO NOHUMAMb CHLOJCHYIO CUCHEMY, COCHOAWYIO U3 OMHOCUMENbHO
CamMocmoamenbHblX noocucmem, ceolicmea (nosedewue) KOMOPLIX NOOUU-
HeHbl CUCHEMHBIM 3AKOHAM, 2apaHMUpyouum noooepicanue CUcmemHou
yenocmuocmu, IPU4EM COOTHOLICHHUE MOAYMHEHHOCTH U CaMOCTOSTENIbHO-
CTH B IOBEJCHUH JaHHBIX ITOJICUCTEM TATOTEET K 30JI0TOH IPOIIOPIHH.

YenoBek yMeeT HHTYUTHBHO YyBCTBOBaTh rapMoHHI0. Ero mpursarusaer
TO, YTO HeceT B ceOe rapMOHMIO, U OTTAJKHBAET AucrapMoHus. ['apMoHny-
HBIE CTPYKTYPBI MBI Ha3bIBa€M CIIOBOM «KpacoTay». Kpacusoe Teno mocrpo-
€HO T10 3aKOHY 30Ji0TOTO ceueHus (puc.8). KpacuBoe 3manne HeceT B CBOMX
¢dopmax 3omotyro npornopuuio (puc.9). B kpacuBoM (rapMOHHYHOM) COYe-
TaHWW 3BYKOB 3allO’keHa 3oJioTasi mponopuus (3Bykopsn ITudaropa). Ilo
3aKOHY 30JI0TOTO cedeHHs noctpoeHa ConHedHast cucteMa (3akoH bone).
[TaTepruHyr0 CHMMETPHIO MMEET IIaHeTa 3eMils, Kopa KOTOPOIl BBUIOXKEHA
13 MATUYT'OJIBHBIX TIJIAT. Ectb ocHOBaHMs AyMatb, 4YTO BECb MHUP IMOCTPOCH
10 NPUHLMILY 30JI0TOX Ipornopuuu. B sTom cmeicie Beenennas B LenoM
SABIACTCA TPAHAWO3HBIM JKHUBBIM OpPraHU3MOM, HOZ[O6I/Ie C KOTOPbBIM JacT
HaM MIpaBO CaMHUM Ha3bIBATHCA KUBBIMH OpraHU3MaMU. YenoBek SBISCTCS
9JIEMEHTOM TaKOW CJIO0KHOW CHCTEMBbI, Kak Ouocdepa, B KOTOPOH OH mpH-
3BaH HECTH OIpPEJICNICHHYI0 (YHKIMIO BO OJaro IEIOCTHOCTH OMOCdepsl.
Tonvko no omuowenuro K cucmeme 06onee BbICOKO20 YPOBHS ONPeOeneHO
NOHAMUE POAU U CMBICAA IHCUSHU.

MexXaHUCTHYECKHH MOAXOJ| JIOCTATOYHO YAAYHO BCKPBIBAE€T 3aKOHO-
MEpHYIO CTOPOHY MHPO3JaHus, TAe HapuT NOpAaoK u cummerpus. Ho BTo-
past, acMMMeTpUYHas CTOpPOHAa MHpa, JUII KOTOPOH XapakTepHa «cBoOOAa
BBIOOpa», HENPEJCKa3yeMOCTh, KOTOpast aCCOLMUPYETCsl y HAC C MOHATHEM
(OKM3Hb» MEXAHUCTHUYCCKasd HayKa BbISIBUTb HE B COCTOSIHUM. DTO OCHOBHAs
IIPUYHHA TOTO, YTO, S IIyTeM PEIyKLHOHN3MA, Jake pa3o0paB OpraHU3M
Ha OTACJBbHBIC KJICTOYKH, MOJICKYJIbI, aTOMBI, YaCTHUIIbI, MBI 1O CUX IIOP HE
MOXEM TIOHATH CYTH (peHOMeHa KHU3HUA. MBI pa3ydynuiImCb BUACTH ILEJIOCT-
HOCTh MHpA, TO3TOMY BBIIUIM 32 MpPEIeNsl TapMOHHH C IPUPOIOH. DTO
IJIaBHAs IPUYMHA 9KOJIOTMYECKOH KaTacTpoQBl.
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8. Teopusi camoopranusaumu

8.1. Teopuu BO3HHKHOBEHUS KH3HH

CymecTByeT HECKOJIBKO TEOPHH MOSIBICHMS >KM3HHU Ha 3emie. M3 Hux
MOJKHO BBIJIEITUTH TPH HANOOJIEE N3BECTHBIE M XapaKTEPHBIC:

1) meopusa Kpeayuonusma (OT aHTIMHCKOTO CIIOBA create - CO3JaBaTh) -

KHM3Hb CO3/IaHa BBICIINM CYIIECTBOM - borom;

2) meopus namcnepmuu - *XWA3Hb NIPUHECEHAa HAa 3eMIII0 M3 KOCMOCA; TaKk
y’Ke€ B METEOpPHUTaX HAXOAAT OEIKOBbIE COCTUHEHUS;
3) meopus 36omoyuy - KU3Hb Ha 3eMile HapoAuiach BCJIEICTBHUE €CTe-

CTBEHHBIX 3aKOHOB YCJIOKHEHUS (OpM OpraHu3alui MaTepuH.

VY kax10il TeOpuu €CTh CBOM CHIIBHBIE U CIa0ble CTOPOHBL. Tak Teopus
MAHCHIEPMHUU MHOTOE OOBSCHSIET, HO HE PELIaeT BOIPOCa O IIPOUCXO0KICHUH
KHM3HU BO BceneHHol BooOIIe, BONPOC JIMILL OTOABHIaeTcs Ha Oojee aane-
Kre KocMudeckne o0beKThl. K ToMy e cymecTByeT psii BECKUX apryMeH-
TOB B IIOJIb3Y 3€MHOTO IPOMCXOXKICHUS XM3HU. Hampumep m3BecTHO, 4TO
TOJIBKO 3eMHasg OMoOpraHmka oOnamaeT onmuueckol acummempueli. Tak
€CIIM PacTBOP caxapa, MOJYyIEHHOTO U3 CBEKIIBI (KUBOH caxap»), OCBETUTh
Jy4OM TIOJISIPU30BAHHOTO CBETA, TO IUIOCKOCThH HOJIAPH3AIMK JTyda Ha BBI-
XO/Ie OKa3bIBAaCTCsl CMEIIEHHOW BIPaBO HA HEKOTOPHIA yroi. DTO CBA3aHO,
Mo-BUAMMOMY, ¢ acummeTrpuei monekynsl JIHK, Ha ocHOBe kKoTOpO# CTpO-
UTCS 3€MHas JXU3HBb. B «xocMudeckas» M MCKYCCTBEHHAs! OpTaHHKa OII-
THUUYECKHU HEUTpaJIbHA.

W3BecTHO Takxke, 9YTO BCs OMOOpraHuka 3eMiM UMeeT eIUHBIN cenemu-
yeckutl kod. IHopMaIyst 0 CTPOCHUH OEJIKOB OpraHM3Ma XPaHHUTCS B 3a-
KOJUPOBAaHHOM BHJIE B cTpykType Moiekyn JHK. IlpaBuna kogupoBKy Ham
W3BECTHBI, HO OHM HE ITOJIAI0TCA Kakoi-mnbo soruke. IToxoske, 9ro mpu-
poJia yCTaHOBHJIA 3TH IIPAaBHJIA IPONU3BOJIBHBIM 00pa3oM, HO OJJHAXKIBI TIPH-
HATBIH «CTaHAAPT» €AMH JUIA BCeX OMocHcTeM 3eMIIM M HUKOTAA He Hapy-
mraercs.

Teopus kpeannoHNU3Ma XOPOIIO BITUCHIBAETCS B IMIPUHIIMI POCTA SHTPO-
nun (bor ogHaX bl yCTpOUI MUP HAEaTbHBIM 00pa3oM, TEeps MUP MOXKET
TOJIBKO JETPaTUPOBATh) U JIETKO OOBSICHAET MPHPOTY IeJIeCO00pa3sHOCTH B
ycrpoiictBe BeenenHoi. B To ke BpeMs TEOpus 3BOIOLUM OATBEPKAAECT-
Csl OTPOMHBIM KOJINYECTBOM Hay4HBIX (PakToB. CaObIM MECTOM 3BOJIOIH-
OHM3Ma SIBJISIETCS] OTPHUIIAHKUE BCIKOTO POAA IeJIECO00Pa3HOCTH B IPUPOIE U
MIpU3HAHUE CIYYaiHOCTH, TOCIIO/ICTBYIONIEH B 3BOIIONMOHHOM IIpOIIEcCe,
YTO HUKAK HE COTIacyeTcs ¢ JAHHBIMU CTAaTUCTHUYECKOrO aHAN3a, KOTOPBIH
TOBOPUT, YTO BCEr0 BPEMEHH CYIIECTBOBAHUSI BhICENEHHON HE XBAaTUT Ha
TO, 4TOOBI BOCIIPOM3BECTH CYIIECTBYONINE (HOPMBI CiydaiiHEIM oOpa3om. B
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TO K€ BPEMsI HOBBIE JIOCTIKCHHSI CHHEPTETHKH (HayKa O CaMOOPraHN3aIu)
MIO3BOJITIOT HAJESATHCSA HAa TO, YTO B HAYYHOM IOHHUMAHWH JKU3HH YK€ B
Omkaiiiree BpeMsl 0XKHUIACTCSA CYIIECTBEHHBIN MPOPHIB. MBI yKe MOHNMA-
€M MEXaHN3MBbI CaMOOPTaHU3ALNH.

Uro kacaercs menecooOpa3sHocTH BceneHHOH, He BIHCHIBAIOIICHCS B
KOHILETIIUIO «CIIEIBIX 3aKOHOB MPUPOBI», TO BBIXOJ 34ECH CIENYET UCKATh
B IIPUHIUIE JOMOJHUTEIBHOCTH. TO eCTh 3eMHas KU3Hb SBISACTCA €cCTe-
CTBEHHBIM CIIEJICTBUEM 2100aIbHO20 I80IIOYUOHHO20 Npoyeccd, KOTOPBIN B
CBOIO OYepe/ib JOCTATOUHO OAHO3HAUHO «3aIpOrpaMMUpPOBAH» B CTPYKTYpe
M3HAYaJbHBIX XOJUCTCKUX NPUHLIUIIOB CYIECTBOBaHUS BeeneHHOM.

8.2. Camoopranmsanus B npupone. IIpyHIUINIBI pa3pylieHus
U cozuaanus. [IpMHIMN MUHUMYMa AMCCHNIALINY SHEPTHH.
Hpunuun Ou3arepa

Hunamuxa Bcenennoil npossnaemcs 8 08yX 83auMOOONOIHUMENbHBIX
npoyeccax: paspyuienue u cosudanue. Mlcropudeckn mepBbIM ObLT OTKPBIT
MIPUHIUI pa3pyLICHNUs, U3BECTHBIM KaK NPUHIIMI pocTa 3HTponuu. Kak BbI-
SICHIJIOCH, 3TOT 3aKOH MMEET BCeoOInii Xxapakrep.

CylliecTBOBaHHE TPOIIECCOB YCIOKHEHHS ()OPM JKHU3HH BBITCKACT W3
NIPUHLIMIA JONOJHUTEIBHOCTU: IIPU Haauduu BO BceneHHOR mponeccos
paspyIeHus ciexyeT OXKuaaTh B Hell paBHOTrO Mo o0bveMy co3umaHus. bo-
JICC KOHKPCTHO, XU3Hb SABJISACTCA CJICACTBUECM MNPHUHIMIIA Jle Illatenne -
Bpayna: poct sHTponuu BceeneHHON BBI3BIBAET MPOLIECCHI, CACPKUBAIOLUE
3TOT POCT, TO €CTh HalpaBJIEHHbIE HA POCT He2dHmponuy (HETIHTPOIUS —
Mepa YHOPAIOYEHHOCTH), a 3HA4YWT, Ha BO3HHUKHOBEHHE M YCIIOXXKHEHHE
YHOPSIIOUEHHBIX CTPYKTYP. DTO HA3bIBAETCA CAMOOP2AHUZAYUE.

Ecimu ydecTs, 4TO 3HTpONMS SIBISETCS HE TOJIBKO MEPOH Xaoca, HO H
MEpOH KayecTBa SHEPrUH, MEPON €€ KOHLEHTPALUK U HAlPaBIECHHOCTH, TO
Hen30€)KHOCTh CaMOOPTaHM3AIMK B TPHPOIE MOKHO BBIBECTH TaKXKe M3
BapUALIUOHHOTO NPUHYUNA MUHUMYMA OUCCURAYUU (PACCEAHUS) IHepIUU.
ecu 603MONHCHO MHOIICECIEO CYEHapues NPOMeKaHUus NPoyecca, Co2NACHbIX
C 3aKOHAMU COXPAHEHUA U CEAZAMU, HANONCEHHbIMU HA CUCMEMY, MO € pe-
anbHOCMU NPOYeCcc npomexaem no CyeHapuio, KOmopomy omeedaenm Munu-
ManbHoe paccesnue dHepeull, mo ecms MUHUMATbHLII NPUPOCH IHMPONUU.
Jpyrumu coBaMH, €ClIM B XOJ€ TPoIiecca BO3MOXKHO 00pa30BaHUE yIIops-
JIOYEHHBIX YCTOMUYMBBIX CTATUYECKUX WM JUHAMUYECKUX CTPYKTYp B JO-
KaJIbHBIX OOJACTSX CHUCTEMBI, TO OHM 00s3aTeIbHO BOSHUKHYT, YMEHBILIASA
TEM CaMbIM CyMMAapHBIH IPUPOCT SHTPOIUHU.

Hoinroe BpeMst ObIIO HETTOHATHO, KAKUM 00pa30M B XKHMBBIX OpraHU3Max
«o0xomuTes» 3anper Ha poct 3HTponuu. Ceiyac Mbl 3HaeM, 4TO B OCHOBE
CaMOOpraHu3aluy JeKUT npunyun OH3azepa. 00HOBPEMEHHO NPOMeKaio-
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wue npoyeccovl MO2Yym 8IUAMb Opye HA Opyea Max, 4mo XOms 8 KaiCcOoM U3

npoyecco8 8 OMOeIbHOCMIU SHMPONUsL He MOXNCEM YMEeHbUIAMbCA, HO, 635-

mole gMecme, OHU MO2YM KOMNEHCUPOBAMb YMeHbUleHUe SHMPONUU 8 00-

HOM U3 Npoyeccos 3a cuem euje OOabUIE20 YeeauyeHus 8 opyaux. B urore mo

BCEM IIPOIIECCaM YHTPOIIHS pacTeT.

Crnencrsus n3 npuanmna OH3arepa:

1) CcaMOOPraHU3YIOIIAs CHCTEMA JIOJKHA OBITh OMKPbIMOU IO OTHOIICHHIO
K OKpY’KaIOLIEH cpene;

2) OHa MOXET CYIIECTBOBATh, YMCHBIIIAS BHYTPECHHIOK SHTPOIHUIO, TOJIHKO
3a CUeT YBEIIMYCHHUS JHTPOIUH (pa3pyIICHHUS ) BHEIIIHEH CPEIbL.

[To3ToMy Jr00asi caMOOPTaHU3YIOMIAsICS CHCTEMa MOXKET CYIIECTBOBATh
TOJILKO B TIOTOKE SHEPTHH, IIPU ITOM SHTPOIHS MOTOKA YHEPTUU Ha BXOJE B
CHCTEMY MEHBIIIE, YeM SHTPOITNS BEIXOTHOTO IMOTOKA (CHCTEMa MOTpeOIsieT
Ooyiee KOHIICHTPHPOBAHHYIO DHEPTHIO, a BBIAAET Oojee paccesHHyro). B
SHEPreTUYECKUH TOTOK CHUCTeMa COpPACcHIBACT CBOIO BHYTPEHHIOIO SHTPO-
U0 (HEYTIOPSIOYCHHOCTR), U3 3TOTO IMOTOKA OHa OepeT HeoOXOIMMEBIHA el
MOPSIOK, YTO TO3BOJIIET €H CYIIECTBOBATh UTUTEILHOE BpeMs 0e3 caMo-
paspymenus. s 3Toro, HampuMep, MBI TIOTpeOIsieM THIY, pa3pylias ee
BHYTpPH ce0sl, BEICBOOOX/1asi TAKUM 00pa3oM HAKOIUICHHYIO B Heil nHQOp-
Maruo (MOpsI0K, MEpPOi KOTOPOro sIBJSIETCS CBOOOMHAsI DHEPTHs), W 3a
CYET 3TOr0 YMOPSAAOYMBAs CBOIO CTPYKTYpY. IIpOMYKTHI paspyiicHus, He-
cylmye B ce0e Xaoc, MbI BHIOPACHIBACM B OKPYKAIOIIYIO CPEY.

CornacHo [Ipuroxuny, m006as caMOOPraHU3YIOMIASICS CUCTEMA JOJDKHA
00JamaTh PSIIOM OCOOCHHOCTEI:

1) OmKpeIMOCmvio, TO €CTh UX CYIICCTBOBAHNE HEMBICIHMO 03 TIOCTOSH-
HOT'O B3aMMOJIEUCTBHUS C OKPYXarollIel cpenoil;

2) HepasHo8ecHOCMbI0, TO €CTh SHTPOIUS B JaHHOU CHCTEME CYIIECTBCHHO
MEHBIIIE SHTPOTHH OKPYKAIOIICH CPE/IbI;

3) HenuHerHoCmblo, TO €CTh HEMPOMOPIHOHATFHOCTRI0 M3MEHEHHUS pas-
JINYHBIX CBOWCTB CHCTEMBI, OTPAHHYEHHOCTHIO IMPEICIIOB H3MCHEHHS
9THX CBOMCTB, YTO MPHUBOIUT K Pa3HOTO poaa (ha30BbIM IIEPEX0IaM.

B mporiecce caMoOpraHu3aIiy MPOUCXOIUT CAMOTIPOU3BOJIBHBIN TOUCK
YCTOWYHUBBIX CTPYKTYp. Ilox yecmouuusocmpio CUCTEMbI TIOHUMAIOT €€ CIIO-
COOHOCTBH COXPAHATH CBOIO CTPYKTYPY IPH HAJTHYWHU BHEITHUX BO3ACHCTBUI
Ha Hee; MPH CHATHH BO3JACHUCTBHS TakKas CUCTEMa JOJDKHA BEPHYTHCS B HC-
XOIHOE coCTOsTHHE. J[Is1 YCTOWYHMBEIX CUCTEM XapaKTepHO MOJ00He YacTh U
nesoro. TONBKO TOTa CHCTEMa CMOYKET MOTPEOIIATh IHEPTUIO (YIIOPSI09H-
BaroUMiA PaKTOpP) U3 OKPYKAIOMICH CPeJbl, KOT/Ia OHA MOJYMHEHA TPUHITH-
ITy COOTBETCTBHUSA (pE30HAHCA) ¢ OKpYKaromiel cpemoii. OqHako momodue He
JIOJDKHO OBITH abcomoTHRIM. «CBOOOIA BEIOOpA», HEMPEICKa3yeMOCTh B
MTOBEJICHUH CHCTEM JIaeT MEPCIIEKTUBHI IS TATBHEHIIEro pa3BUTH (TTOUCKA
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HOBBIX (OpPM OpraHm3anuy). M3mumiek cTaOMIBHOCTH, MPENCKa3yeMOCTH
TaKKe I'PO3UT THOENBI0, KaK M OTCYTCTBHE CHCTEMHOTO «3aKOHOIOCIYILA-
HUSD».

8.3. DBoawouusa :xku3Hu Ha 3emie. KocMmomianeTHbIl Xxapakrep
JKU3HH Ha 3emJie

[Mox meficTBUEM CHII TpaBUTAIMU MIPOTOIJIAHETHOE O0JIAKO CIKMMAETCs,
W HeJlpa TUIaHeThl 3HAUNTEIBHO pa3orpeBatoTcs.. Bo3pacTaeT u moTok sHep-
MU B KOCMOC, KOTOPBII BBICTYNAET ISl TUIAHETHI B POJIM «XOJIOIUILHUKAY.
Cornacuo npunnumny Jle 1larense 370 npuBOIUT K (POPMUPOBAHHIO CTPYK-
Typ, aKKyMYyJHUPYIOIINX YHEPTHIO, YMEHBIIIAsl TEMIIbI OCTHIBAHUS ILIAHETHI.
CHayana MAET KpUCTALIM3ALMs MUHEPAJIOB 3€MHOW KOPBI, IOTOM - XUMH-
YecKoe YCIOKHEHHE BEIIeCTBA IO MEMH: OpraHuKa-TIOIHMMEPH3anns-0eIKu-
PHK-IHK.

[lepBplc XWBBIE OPTraHW3MEI CYIIECTBOBAIH, IO-BHAAMOMY, 3a CUET
SHEepruu Hep miaHeTsl. OCTaTKM TakoW JKU3HU OOHApyKEHBI B TITyOOKO-
BOJHBIX PHU(PTOBHIX pa3ioMax. Ee OCHOBY COCTaBISIOT XeMOCUHMEe3UpPYHO-
wue (BBICBOOOXKIAIOIINE SHEPTHIO 32 CUET PEaKIHUU OKHCICHUS MPOCTHIX
HEOpraHUYECKHX COCIMHEHMH, HampuMep cyibduaa wim aMmuaka) Gakre-
pur, HO HUMCIOTCA U 0oJjiee CI0KHBIE MHOTOKJIECTOYHBIE cymiecTBa (TI/IHa
yepBeid). [1o Mepe ocThIBaHUS IUIaHETHI NOAO0OHBIE (HOPMBI JKH3HU YCTymHa-
0T MECTO (DOmMOCUHMEUPYIOWUM OpPTaHU3MaM, CYIIECTBYIOIIUM 3a CYET
OHEPIuu COHHHa. I[I/IHaMI/IKa OCTBIBAHUS MMOBEPXHOCTU IJIAHCTHI B YCIIOBU-
SIX OTHOCHUTENbHOW cTaOmipHOCTH Temmeparypbl CollHIIa 00ecIeunBacT,
MO-BUAMMOMY, OJHOHAIIPABICHHOCTH MPOIIECCOB YCIOXHEHUS POpPM camo-
OpPTraHU3YIOIIUXCS CHCTEM. BeposTHO, CYIIECTBYET elie HeMajo IOJIO00HBIX
(hakTOpOB, MOCPEACTBOM KOTOPHIX IDTaHeTa, CoXHIE, KOCMOC M, B KOHEY-
HOM HUTOTe, BCS BcelleHHass HaNpaBIISIOT, «PYKOBOIATY» MPOIECCAaMHU CaMo-
OpTraHU3aIHH.

VYike Ha ypOBHE MaKPOMOJIEKYJI MOKHO FOBOPHUTH O HU3HHU B OOLIETIPH-
HSATOM NOHHUMAaHHHU. BepIirHa 3BONIOLUN MONEKYN — gupycsl (BUPYC — 3TO
monekyna JIHK, okpyxenHnast GenkoBoii oGosoukoii). Teiisip ne lapaen
npearnoaraji, 4To Mpexie, 4eM Obula CO3[jaHa NepBasi KHUBas KIETKa, Ha
3emite cymiecTBoBasia 3pa BUpPYcOB. llepBbie KieTku mo teopun OmnapuHa
BO3HUKIIM B PE3YJLTATE 3BOJIONNU KOALCPBATHBIX KallCib. 9t0 puMep
aepezayuu (CO3JaHUE TPYIII C ONpPEIETICHHON BHYTPEHHEH CTPYKTYpoH) B
MHpe MakpoMoJeKyll. KpynHsie MoIeKyIbl IMEIOT 00BIYHO CI0XHYIO (op-
My. IToaTomy sHepreTuuecku 0Oojiee BHITOJHO OKa3bIBACTCS CIMSHHE dTHX
MOJIEKYJI B Karuto. CII0KHBIE KaIuTi CIIOCOOHBI yIaBIMBAaTh U BIUTHIBATDH B
CBOIO CTPYKTYpY ONpE/IeIeHHbIE BELIECTBA M3 OKPYIKAIOIIEro UX pacTBopa,
TIOJIJIEPKUBAs STUM CTaOWIIBHOCTD CBOCH CTPYKTYPBI.
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Arperanusi KIETOK NPHUBOIUT K BO3HUKHOBEHHIO MHO2OKIENOYHbIX
Opeanu3mMos. IBOJIONNS MHOTOKJICTOUHBIX CHAYaNa MUl M0 JIMHUU YCI0XK-
HeHHs (U3UOIOTHH, TOTOM (2 YacThI0O M OJHOBPEMEHHO) IOBEIEHHS IO
LeNu: Pa3ApaKUMOCTh-UHCTHHKT-TICUXUKA-CO3HAHUE. DBOJIOLUS TOBE/IC-
HUSI CBUIICTENBCTBYET 00 arperaiud MHOTOKJIETOYHBIX OPIaHHU3MOB, TO €CTh
0 (HOpPMHUPOBAHUK H BOJIIOLHH CHUCTEM 0OJiee BHICOKOTO HEPapXUUECKOro
YPOBHS - COYUANIbHBIX cUCmeM TUTIA CTau, OOIIECTBA U T.I1., KOTOPBIE C MOJI-
HBIM TIPABOM MOXHO HAa3BaTh COYUAIbHBIMU IHCUBLIMU CYUECMBAMU,
HauOoJiee SIPKUMH MPUMEPAMHU KOTOPBIX SBJISIOTCS MYPAaBEHHUKH, MUCITH-
HBIC CEMbH, YEJIOBCUCCKAs UBIIN3AIUS U T.II. 3ECh MPUCYTCTBYET Opra-
HUYHAs [IEJIOCTHOCTh U (DYHKIMOHAIbHAS B3aUMO3aBUCUMOCTb.

Bbuto BpeMsi, KOr/ia )KA3Hb Ha MOBEPXHOCTH 3eMJIH Pa3BHUBAIACH TOJIb-
KO 3a CUET Pa30rpeBaIOIIUXCS HEJIP TUIAHETHI, IOTOM OHA «OTKPBLIa» HOBBIN
ucrouHuk sHepruu — CojHIe, U «u300pena» XJIopodHLl, MO3BOIUBIINI
CBA3bIBATh M aKKyMYJIUPOBATh COJIHEUHYIO dHEprui0. Bo3moxkHO, ceityac
MBI SIBISIEMCS CBHIETEIIMH TOTO, KaK IUIAHETA MBITAETCS HAHATH HOBBIM HC-
TOYHHK dHEPruU. MOXKET OBITh [IS1 3TOrO MbI U CO3/aHbI?

8.4. XapakrepHble 4epThI IBOJILHUOHHOI0 MpoLecca

OBOJIOIUS  €CTh, MO-BUAMMOMY, CIIEJACTBHE €IWHCTBA BceneHHOM:
pacuupenue BceeneHnoil B coorBeTcTBUM ¢ npuHuunoMm Jle llarense BbI-
3bIBAET OTBETHBIM MOTOK POCTA CIIOXKHOCTH OPTraHMU3alUU €€ CTPYKTYpPHI.
OBOJIIOIUIO HENb3d OCTAHOBUTH IOKa pacuiupsiercs Bcenennas. Otu 1Ba
rpolecca, no-BUAMMOMY, B3aUMOJOIOTHUTEIbHBI.

Jns ycnoxxHeHHsI CBOEH CTPYKTYphl MPUPOAA 3aA€UCTBYET «B3PBIBHOM
MexaHu3M». To ecTb Mo Mepe pPACIIUPEHUsi, SIBISAIOIIErOCs Pe3yJbTaToM
MPEIBIAYIIETO B3phIBA, MPOHMCXOJAT JIOKANBHBIC COKATHA (KOHCOJHIAIIHS)
AJIEMEHTOB (HaIpuMep, CBOOOJHOE pAaCIIMPEHHE B MPOCTPAHCTBE OOJIaka
BOJSTHOTO Mapa MPHUBOJIUT K YMEHBLIEHHIO €ro TeMIIepaTypbl U KOHJEHCa-
LU0 MOJIEKYJI BOJBI B KaIljik), Ha 00Jiee BHICOKHX CTAIUSIX HBOJIOINN KOH-
conuaanys npuHUMaeT GopMmy arperanuu (Hampumep, pOCT YUCIEHHOCTH
JIOJEH Ha IIJIaHETE COIPOBOXKIACTCS TEHICHIIUEH K KOHLIEHTPALUY JIIOAEH B
KpymHBIX Topojax). CkaThe OCTaHABIMBAETCSI BHYTPEHHUMH TPOIECCAMHU
(Hampumep, CkaTHe 3BE3[bI OCTAHABIMBACTCS BHYTPEHHUM JIaBIICHHUEM
Ppa30rpeThiX HeAp; KOHUEHTpALus JIIOAEH B rOpoJax CONPOBOXKAAETCS po-
CTOM HX arpecCHBHOCTH, TOPMO3SINEH NaTbHEHITYI0 KOHCOJHUIAIHIO), I0-
clie 4ero cucreMa cra0mimsupyercs. B craOwnmsmpoBaBiiciics cucteMe
mpoucxomuT auddepeHnuans BHyTPEHHEH CTPYKTYpBI, CBOETO poja Io-
HCK DHEPreTUYECKU BBHITOAHON BHYTPEHHEH OpraHU3aluu, KOTopas yJoBie-
TBOpsiIa OBl MPHUHIUITY ONTUMAIBEHOCTH (B HEJpax 3BE3bI UIET CUHTE3 Ti-
JKEIBIX AJIIEMEHTOB; B Topoaax (opmupyercs HHOpacTPyKTypa, MpHUHIMA-
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I0TCS 3aKOHBI, PETTIaMEHTUPYIOIINE BHYTPEHHIE OTHOIICHHUS U CHUMAIOIINE
OCTPOTY BHYTPEHHHX MPOTHBOPEUHii). 3a CYET BHICBOOOIUBIICHCS YHEPTUU
MIPOUCXOUT IPOTPECCHpPYIOIIEE ycIoXKHEHHE (GopM opranmzanuu. Korma
pE3epBBl CHHTE3a HOBBIX CTPYKTYp OyAyT mcuepmassl (HampuMmep 3Be3za
MIPAaKTHYECKH HCUYEPIBIBACT BCE TEPMOSAIECPHOE TOIUIMBO) CHCTEMA CTAHO-
BUTCS HECTAOMIIBHOHM U B3phIBaeTCs (HEApa 3Be3bl KOJUIAICHPYIOT, TO €CTh
C)KUMAIOTCSI CWJIAMH TPaBUTALIMK [0 TPENIeNIbHO MajbIX pa3MepoB, a BEpX-
HHUE 000JI0YKH COPACHIBAIOTCS B KOCMHUYECKOE MPOCTPAHCTRO).

HToroMm 3Be3qHOI 3BOIOLUM SABISIETCA B3PBIB cgepxHogol. Coluab-
HBIE CHUCTEMBI 3BOJIIOIMOHUPYIOT, IO-BUANMOMY, aHAJIIOTHYHBIM 00pa3oM.
Ha mecre counabHOTO B3pbIBa OCTAETCs YIOPSAOYCHHAs! CTPYKTYpa, Xpa-
HAIIAs B cebe «IOCTIDKEHUS» 11eN1eco00pa3sHOCTH, HalICHHbIE B MPEIbIIY-
meM mepuope. VIMEHHO MO TakoMy airopuTMmy (OpPMHPOBAINCH, II0-
BUANMOMY, MYpPaBeHHHWKH, TEPMHUTHHKH, ITIEIHHBIE ceMbH M T.N. Eme
paHBIIIE 10 TAKOMY K€ aJlTOPUTMY M3 OJHOKIETOYHBIX CYIIECTB ()OPMHUPO-
BaJINCh MHOTOKJICTOUHBIC OpraHu3Mbl. Ceiuac MBI SBISEMCS CBHIETEISIMA
(opMupoBaHUsT TOXOOHON CTPYKTYpH Ha 0a3e TAKHX CIOKHBIX CYIIECTB,
KaK JIOJIH.

AJNTOpUTM TOMCKA HOBBIX (pOpM cHCTEeMHOW opraHu3auuu Teitap e
[lapnen Ha3Ban «TakTHKoW mpoOHOro HamrynsiBanus». CornacHo Ilapne-
HY JKH3Hb JICHCTBYET IIyT€M CO3JIaHHsi MHOXKECTBa Pa3JIMYHBIX BapHaHTOB
(MyTanmii), KOTOpoe, pacUIMpssCh BO BCEX BO3MOJKHBIX HAalpaBJICHUSX,
00s13aTeNbHO HAWJIET BepHBIC PELICHUs 3aJa4ull MoucKa Haubolee yaadHoil
OpPraHM3alMK JKUBBIX CYIIECTB, OTBEYAIOIINX TPEOOBaHMSIM BHEIIHEH cpe-
Jb1 B IaHHBI MOMEHT BpeMeHH. Takas TaKTHKa €CTh «HEOTpasHMMoOe Opy-
KM€ BCSIKOTO PACIIMPSIOIIErocs MHOXECTBa. B HeM coueraroTcs ciemas
(aHTa3Ms OOJNBIIMX YHCEN W OINpEAEICHHAs IeJICHANPaBIeHHOCTb. JTO HE
MIPOCTO CITy4al, ¢ KOTOPBIM €ro XOTEeJIM CMeIlaTh, HO HAlpaBJICHHBIN CIy-
qaif. Bce 3amomHuTh, 9T00B BCe mMcmpoboBath. Bce mcmpoOoBath, 4ToOBI
Bce HalTW». «Pa3MHOXasACh B OECUNCIEHHOCTH, )KU3HB JleNaeT cebsa Heys3-
BHUMOIl OT HAHOCHMBIX €i yJIapOB M YMHOXaeT CBOM ILIAHChI Ha MPOJBUIKE-
Hue Brepen». «HamynsiBatomee n3o0mine, co3unaTeIbHas H300peTaTelb-
HOCTb, Oe3pa3nuyre KO BCEMY, YTO HE SIBJISIETCS OyIYNIHOCTHIO - TaKOBBI
TPH TE€H/ICHIIMH [TOJHUMAFOIIHE )KU3Hb BCE BBIIIE U BBIIIEY.

Korma kakoW-TO BHI CTaJKHBAeTCA C OMNPEACICHHOW MpoOIeMOii,
HarpuMep ¢ M3MEHEHHEM YCJIOBUH CYIIECTBOBAHHUS, TO B HEM YBEJINYMBaA-
eTCsl KOJMYECTBO MYTAIMi, KOTOPBIE «IIPOIIYNBIBAIOT» BCE BO3MOXKHBIE
BapuaHThl W3MEHEHHs CTPYKTYpbl OopraHmsMa. Heynadnble MyTanuu «3a-
OpaKoBBIBAIOTCS» BHEIIHEH cpenoil. Cpean OrpoMHOTIO KOJIMYECTBA Bapu-
aHTOB 0053aTeNbHO HaWIyTCs Takue, Ul KOTOPBIX HOBBIE YCIOBHS CPEIbl
OKaXXyTcs Haubosiee ONTUMaJbHBIMU. Takue penieHus! MoaydyaioT HperMy-
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LIECTBa BO BHYTPUBUIOBOH KOHKYPEHIMH, OBICTPO 3aouHss co00il nMero-
myecs dKojorudeckue Humm. OcTanbHbIe YXOAAT C apeHbl )KU3HH, 00ora-
TUB €e OnbIToM OommOOoK. OHM Kak OBI OTAAET CBOIO KXM3HCHHYIO CHITY TEM,
KTO «yrajai» NpaBHIbHBIN MyTh. Bee paboraer Ha Onaro BhDKMBAHHS BUA

B IIEJIOM, a HE OTAEILHOM 0COOH.

Ecmm  m300pasute 3TOT
nporecc B BuAe rpada pere-
HUH, TO MBI YBHIHUM, YTO U3
OJHOM HMCXOJHOW TOYKH BBI-
XO/JUT MHOXECTBO BETBEH,
OOJIBIIMHCTBO M3  KOTOPBIX
OKaHYMBAIOTCS  JOCTATOYHO
OBICTPO, ApYyrHe ke Hao0OpOT
YCHIIMBAIOTCS M PACIIUPSIOTCS
(puc.10). Ilpomecc 3aBeprmia-
ercsi  (opMHpPOBaHHMEM  He-
CKOJIbKUX YCTOWYMBBIX BETBEH
(¢mm), KOoTOpHIC B HaNbHEH-
LIEM CTPYKTYpHO IpaKTHye-
cku He u3MeHsawoTcs. IIpowuc-
XO0XKIEHHE BHIOB OOBIYHO
n3obpaxaloT B QopMe TaK
Ha3bIBAEMOTO (punocenemuie-
cK020 Oepesa, TIOCTPOCHHOTO
mo ocu BpemeHu (puc.ll).
BerBu nepeBa Ha3pIBarOTCS
@unamu. Toukn pa3BeTBICHUS
(W1 Ha3BIBAIOTCS MYMOBKAMU.
B wmyroBkax Oeper Hadaio
Lenblii OyKeT HOBBIX BHJIOB.
Hekoropeie yxke BbIMEpIH,
JIpyrue JOIUIM 0 Hallux
JHEW, TpeTbU MOPOJWIU HO-
BbI€ MYTOBKH H YIIUTH C apEHbI
*ku3HU. OCOOEHHOCTh MYTOB-
KA B TOM, 4YTO B OJHO BpeMs
POXIAIOTCSl caMble HETOXO-
KHe JIpyr Ha JApyra OpraHu3-
Mbl. Bynymee mnpuHaIuIeRuT
JIMIIb HEKOTOPBIM MYTaHTaM,

Puc.10. Poxnenue dun

Puc.11. ®unoreHernyeckoe aepeBo

KOTOPBLIC MMOABJIAIOTCSA MMPAKTUYCCKU Cpa3y K€ B 3aKOHYCHHOM BUJEC, TO €CTh
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6e3 Kakux 00 IPOMEKYTOUHBIX 3BeHbEB. CYIIECTBYET TOYKA 3PSHHUS, ITO
YeNI0BEKOOOPa3HbIe O00E3bSHBI, PEIUKTOBEIE TOMHHOHUABI (TIETHKAHTPOIL,
HeaHJepTaJiell ¥ T.I.) H COBPEMEHHbIE JIIOAU BO3HUKIH OJHOBPEMEHHO B
nporecce eANHOH MYTOBKH, TOITOMY OECIOJIC3HO HCKATh MPOMEKYTOUHBIE
BETBHU.

9. Oco0eHHOCTH OHOJIOTHYECKOT0 YPOBHA

OpPraHu3aluu MaTepuu

9.1. Teopust Bepuaackoro. Ilonsitue 6nocdepni. Teopust Hoocdepbl

buocghepa snsercs camoil KpynHOM, rio0alibHOI AKOCHCTEMOMH IuIa-

Herbl. [lonsitue Guocdepa Obuto BBemeHo B 1875 romy 3. 3roccom. Ho
HAHOOJIBIIICE PA3BUTUE ATO MOHATHE MOJIy4mio B Tpyaax B.M. BepHancko-
ro. [Toxg Guocdepoit 0H MOHMMAN BCE MPOCTPAHCTBO JHUTOCQEPHI, THAPO-
chepsl U armocdepsl, TA€ CYNIECTBYET WIM KOrAa-IMbo CyliecTBOBasa
JKU3Hb, TO €CTh I'’/IC BCTPCUAIOTCA OPraHnU3Mbl UJIN MPOAYKTHI UX KU3HCIACA-
TEIBHOCTH.

1

2)

3)

4)

5)

6)

7

OcHOBHBIE TTOJIOXKEHUS Teopuu BepHaackoro:

XKHM3Hb €CTh HEM30€)XKHOE CIIeJICTBHE MHPOBOTO 3BOJIONHMOHHOTO IIPO-
1iecca, JiroOble TEOPHHU CITyJaifHOTO 3apOXKJCHUS KU3HU HE BBLACPKHUBA-
10T KPUTHUKH;

BO3HHMKHOBEHHE 3eMJIM KaK KOCMHYECKOIO Tejla M TOSIBIEHHE Ha Heil
KHU3HU MPOM30ILIO IMPAaKTHUYECKH OTHOBPEMEHHO, CIEIbl KU3HU OOHa-
PYKHUBAIOTCA B CAMBIX TTIyOOKHX I'€0JIOTHYECKHX CIIOAX;

Hallla IUIaHeTa ¥ KOCMOC eCTh €[MHas CHUCTeéMa, B KOTOPOH JKU3HBb CBS-
3bIBAET BCE MIPOLIECCHI B €ANHOE LIEJIOE;

KOJIMYECTBO KMBOTO BEIIECTBA Ha 3eMile SIBISETCS IMOCTOSHHON BeJu-
YMHOH, TO €CTh BO BCE BPEMEHA C Hayalla CyIECTBOBAHUS 3EMJIIH B KpY-
TOBOPOT >KM3HH OBIJIO BOBJIEYEHO TO K€ KOJMYECTBO BEUIECTBA, YTO U
CEerofiHs;

JKHU3Hb SIBJISIETCS TJIABHOU I'e0JIOrMYecKOd CHIION Ha MiaHeTe (He ByJKa-
HU3M UM HE INPOLECCH BBIBETPUBAHHS OMNPEACISIOT JHMK IJIAHETHI; €€
nmaHamadTel, XMMHU3M OKeaHa, CTPYKTypa aTMocdepsl U T.II. - 3TO TIO-
POKIEHUE KU3HH);

YeJI0BEK €CTh HEU30€KHOE CIIEICTBHE 3BOJIIOINHU INIAHETHI, HA KOTOPOTO
BO3JIOJKEHA OIIPEJICIICHHAs POJIb B €€ JKU3HH;

B HACTOSIIIIEE BPEMsI HIMEHHO YEJIOBEK IPEBPAIIAETCS B INIABHYIO I'€0JI0-
THYECKYIO CHITY Ha IUIAHETE;
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8) omHAXIBI pa3BuUTHE OHMOC(hepHl U 00IIecTBa CAeIaeTCs Hepa3pPHIBHBIM, U
6uocdepa mepereT B HOBOE COCTOSIHUE - Hoocghepy (chepa pasyma).

B oOmenpuHATOM TOHUMAaHUK O HOOC(HEPOH MOapa3yMeBarOT TaKoe
COCTOSIHHE B3aUMOOTHOIICHHUI! YeJIOBEKa U MPUPOABL, B KOTOPOM Pa3BHUTHE
IUTaHeTH! OyJeT NOAYMHEHO yhpaBisoneil cure Pasyma YenoBeka B nHTE-
pecax Yemnoseka. C Takoit opMyIrpoBKOi He Bce corimacHbl. C TOUKH 3pe-
uus Tewspa ne Illapnena, npyra Bepranackoro, Hoocdepa - 3TO 0coObIi
9Tl ABOJIOLUH IIJIAHEThI, HA KOTOPOM YeJIOBEUECKHH pa3yM, CIMBLIMHCS C
Ouocdepoli B enTUHOE 1IeI0€, IIOPOJUT 0CO00E IMEpP/KEHTHOE KauyecTBO -
CBEpXpa3yM IUIaHEThl, YTO 3HAMEHYET CO0OI «IIPOPHIB» B CaMOOCO3HAHHE
IUTAaHETOH ce0s KaK JIMYHOCTH.

I/ISBCCTHO, 4TO HEJApa IJIaHEThl U KOCMHUYCCKHUE MPOLECChl aKTUBHO
BIIMSIFOT Ha Tporecchl B 6uocdepe. Takum oOpa3zom, cdepa )KU3HH OKa3BI-
BaeTCs IUIOTHO BIUICTCHHOW B €IMHYIO TKaHb BCelneHHOH, M03TOMY IpaHu-
Il €¢ BECbMa YCIIOBHBIL.

OCHOBHBIE CBOHCTBa OHOC(EPHI.

1. buocdepa - 3T0 HeHTpanu3oBaHHasA cucteMa. LleHTpaibHBIM ee 3Be-
HOM BBICTYIAIOT BCE JKMBBIC OPTaHU3MBI ()KHBOE BEILECTBO), B TOM YHCIIC U
YeJIOBEeK.

2. buocdepa - aTo oTKpBITast cuctema. Ee cyiiecTBoBaHHE HEMBICITUMO
0e3 MOCTYIUICHUS YJHEPTUHU U3BHE, Ipexe Bcero ot ComHIa..

3. Buocdepa - 3TO caMOperyIupyrOIIascs CHUCTeMa. JTO CBOHCTBO
Ha3bIBAIOT TOMEOCTA30M, IIOHUMasI 110JI HUM CIIOCOOHOCTh TaCHTh BO3HHKA-
IOIMEe BO3MYLICHHS U NPUXOAUTH B HCXOJHOE COCTOSHHE BKIIOUYCHHUEM Psi-
Jla MEXaHU3MOB.

4. Buocgepa - 3TO cuCTeMa, XapaKTepu3yromasics OOIbIIMM Pa3HO00-
pasueM. DTO MOBBIIIACT €€ YCTOWYMBOCTD 3a CUET AyOIUpoBaHus HYHKUHH.

5. Hamuue MeXaHU3MOB, 00ECIIEUNBAIOIINX KPYTOBOPOT BEIIECTB. JTO
rapaHTHPYeT HeHCYepnaeMOCTh OTACIbHBIX XUMHIECKHX COeTUHCHUI.

9.2. /IBn:KeHHe BellecTBAa M JHEPTUM B Ouocepe. JHepreTuyeckas
(pyHkuus KuzHU

BemectBo, HeoOxoaumoe i KU3HU (OMOTEHHOE), MOXET HCIOJIb30-
BaTbCsl MHOTOKPAaTHO. ODTH TPOLECCH HA3BIBAIOTCS KPY2OBOPOMAMU 6Ge-
wecme WIA Ouoceoxumudeckumu yuriamy. YacTb BeUIECTBA YXOAMUT H3
KpPYrOBOpPOTa B 3aXOpOHeHUs: B BUIE YT, Topha, HehTH, 0CaIOUHBIX ITOPOT
U T.1. [IpUMepHO CTONBKO XKe MOCTyIaeT B Onocdepy U3 HEAp IUIAHETHI B
mporiecce BYJIKaHHYSCKON e TEIIEHOCTH.

DHeprus sl KpyroBOpOTOB BemiecTB mocranisiercs: ot Conrna. Mexa-
HU3MBI KPYTOBOPOTOB OCHOBaHBI TJIABHBIM 00pa3oM Ha OHOJIOTHYECKHX
mporeccax. Ilo cyTu nena, )Xu3Hb aKKyMynupyeT sHepruto CollHIa B Kpy-
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TOBOPOTAX BEIIECTBA IIOJOOHO TOMY, KaK TypOYJICHTHBIH ITOTOK aKKyMYJIH-
pPYET SHEpPruio B BUXPEBBIX IBIDKCHHMSAX 'a3a WIHM KUAKOCTH. DHepreTude-
ckas QyHKIUSA (aKKyMyJIHpPOBaHHE DHEPTHH) SBISICTCS BakHeHmIeld QyHk-
LUeH KI3HH Ha IJIaHETe.

JU71s )KM3HM BaYKHO HE CTOJIBKO KOJIMYECTBO SHEPI'HH, CKOJBKO ee Kaye-
CTBO, aHTHIHTPOIIMHHOCTh, NHOOPMALIMOHHOE COJCp)KaHUE. DHEPrus Io-
Tpebnsercs or CoJHIA pacTeHUs MU B Ipolecce POTOCHHTE3a B JOCTATOY-
HO paccesiHHOM (HEKaueCTBEHHOM) BUAe. [ 1asHas 0coOeHHOCHb JHCUSHU 6
CROCOOHOCTU KOHYEHMPUPOBAmy dHepeuro, TiepeiaBas ee BJIOJb MUIIEBON
(Tpoduueckoit) nenu.

Tpoghuueckas yenv uepapxudHa, TO €CTb COCTOUT M3 IOCIEI0BATEIb-
HOCTH YPOBHEH, Ha3bIBaeMbIX mpoghuueckumu. OpraHUu3MBbl, CTOSIIUE Ha
KQXIOM TPO(DHYECKOM YPOBHE NPHUCIIOCOOICHBI IPUPOION I MOTpedie-
HUS ONPEIENICHHOTO BHIA IHINM, B KayecTBE KOTOPOW BBICTYIAIOT Opra-
HU3MBI NPEABIAYIINX TPOMHYECKUX ypoBHEH. B Hauane muiueBod uemnw
CTOAT aémompoghel (CaMOTHUTAIONINECS), WIH ApodyyeHmsl (CO3IAIOMINE
NEPBUYHYIO IPOAYKLHIO), KaK MPABHJIO, 9TO pacTeHus. Hmxe unyT ceme-
pompoghel (MATAIOMIKECS IPYTHMH), WIH KOHCYyMeHmbl (IOTpedurtenn). 3a-
MBIKAIOT LENb decmpykmopsl (pa3pylIuTenun), Wik pedyyenmol, pa3iararo-
LIMe OPTaHWKY J0 MUHEPaJbHOTO COCTOSIHHS M BO3Bpamiamonme (peayiu-
pyrolre) BemecTBa B KpyroBOpoT.

S MEHEILICHHE
KOJDMecTEa 1000000 10000 1000 100
Pacremnal—s Pa;;igngo' = RN —
[ToELIIEHHE 1 10n 1oan 10000
KAYECTEA
Y MEHEIIIEHHE
KOJIHecTEa 1000000 —— 1000 =00 125
Cper JpeEecHHA Wk
P - Dnextpo-| Snexmpm-
ACTERHA[ | POCCHISAIA [ o po (e
TToELOIIEHHE 1 1an 2000 a000
KAYeCTEA

Puc.12. JIBuxeHne 3Hepruy BAOJIb MUIIEBO LIENU U B TPOU3BOCTBE
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C Kaxzmoro Tpo(hUUECKOTO YPOBHS Ha CIEAYIOUINNA MepenaeTcs TOIbKO
okono 10% »ueprun, morpedisiemMoil Ha faHHOM ypoBHE (puc.12). IToatomy
KOJIMYECTBO KMBOTO BEIIECTBA HA KXKAOM IOCIEAYIOIIEM yPOBHE MEHbIIIE,
YeM Ha MpesIayIneM. BMecTe ¢ TeM KaXIblid CIeIyrouiii ypoBeHb Tpodu-
YECKOW IENH aKKyMYJIHpyeT B ceOc Oojee KaueCTBEHHYIO SHEPTHIO, UTO
MIO3BOJISIET €MY WIPATh PETYIUPYIOILYI0 (DYHKIHIO MO OTHOIICHUIO K HUXK-
HHUM YPOBHAM. 37€Ch Kauecmeo (UH@OpMamueHoCmy) dHepeuu, Kax mepol
ee KOHYeHmpayuu, CMaHo8UmMcs CUHOHUMOM OCMbICIEHHOCHU, A TIOHSATHE
nHpopManum nmpuodpeTaeT OOIEPHHATHII CMBICIL.

9.3. JHepreTUKA KMBBIX CYIIECTB

BriBoj aHTponuu (HEYNMOPSAAOYEHHOCTH) U3 OpraHM3Ma ecTh Hempe-
MEHHOE€ YCJIOBHE €ro CYyIeCTBOBaHUs. Bcee mpouecchl KU3HEASSTEIbHOCTH
COMPOBOXKIAKOTCS POCTOM BHYTpeHHEH 3HTpomnuu opranm3ma ASi>0. Tak
KJIETKa, 9TOOBI He MOTHOHYTH, TOJDKHA MOTPEOUTH U3 OKPYIKAIOMIEH Cpeipl
OTPHIATENBHYIO JHTPONUIO (He2onmponuio, ungopmayuio) ASe<0, drto
PaBHOCHIIFHO BBIBOAY JHTPONWU W3 OpraHm3Ma. [ 3Toro oOBIYHO HC-
I0JIb3YETCSl SHEPTUsl XUMUUECKUX peakuuid. Hy)kHO B3sTh U3 OKpy»Karouiei
cpensl HeoOXOMMbIe KOMIIOHSHTHI (TIHINa) M CO3/1aTh YCIOBHS JUIS IPOTE-
KaHUS peakliy, MPOAYKTaMH KOTOPOU JOJDKHBI CTAaTh BEMIeCTBa C OOJbIIei
SHTPOIHECH, YeM HCXOJHBIE KOMIIOHEHTH. OOBIYHO B 3THUX PEAKIUAX Pa3-
PYIIAIOTCS CTPYKTYPBI 0oJiee CI0KHBIX MOJICKYJI, Harpumep, OEJIKOB, KH-
POB HJIM YTJIEBOJOB. 3aTeM MPOAYKTHI pacmaja yOaJIsSioTCs U3 OpraHu3Ma.
CeOe ke OpraHmM3M OCTaBJISIET HEYTO, XapaKTepHU3YIollleecs pasHULEed H-
TPOIIMM HCXOJHBIX KOMIIOHEHTOB M OJHTPOIUH MPOAYKTOB PEAKIIMU
ASe=Sucx-Stpon<0. To HeYTO MBI Ha3bIBaeM CBOOOIHOI 3HEPTHUCH, KOTO-
pasi o0 OTHOIIEGHHUIO K JaHHOMY OpraHM3My oOjagaeT OTpUIaTeIbHOH 3H-
Tpomuel (HEer3HTpOonMeH), W 3a CYeT KOTOPOH MNPHUBOIATCA B JABHXKCHHE
BHYTPEHHUE YNOPSIIOUEHHBIE MPOLIECCHI.

Yacte cBOOOIHOW SHEPTHH HCIIONB3YETCS Ha OPTaHU3ANHUIO Psla SHIO-
TEPMUUYECKUX PEAKLHH, TO €CTh CBA3BIBAETCS B CIOXHBIX MOJEKYJSPHBIX
CTPYKTYpax. B mepByro odepens 3To peakuu CHHTE3a HEOOXOIUMBIX Oel-
KOB, HYKIICHHOBBIX KHCJIOT W T.I. DTa JOJI1 CBOOOJHOW 3HEPrUM WJAET Ha
CTPOUTENBCTBO U «PEMOHT» OpraHu3Ma, TO €CTh Ha YHOpsSAOYeHHE BHYT-
PEHHEH CTPYKTYPBHI.

BBuny Hanmuuusi B CBOEUM CTPYKTYpE CIIOXKHOMOJIEKYJISIPHBIX COEIUHE-
HUM, TaHHBIA OPraHU3M MOXKET CIYKUTh MUIIEH JUIsl JPYroro OopraHusma.
IIpu 3TOM ero CTpyKTypa MOJIBEpraeTcs MEXaHWIECKOMY M XUMHYECKOMY
pa3pymeHio, a BEICBOOOAMBIIAACS CBOOOJHAS YHEPTHS UCIIONB3YyeTCs IS
YIOPSI0OYCHUST COOCTBEHHOM CTPYKTYPHI APYroro opranusma. Takum oOpa-
30M (Qopmupyercss Tpoduyeckas Ienb, B KOTOPOH MPOUCXOAUT IEPEHOC
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SHEPTHH Yepe3 P OPraHW3MOB ITyTEM MOCAAHUS OJHUX OPTaHU3MOB APY-
THMH.

9.4. Oco0eHHOCTH IHEPTeTUKH YeJI0BeKa

B Hacrosmee Bpems Hambollee MOIIHBIC YIpPaBISMIOMINE (QYHKIMH B
6uocdepe Hecer Ha cebe gemoBek. Cremyst MO JIOTHKE PaCCYKICHHUH, MBI
JIOJDKHBI CTOSITh B MHUIIEBOH LIEMH MOCIC BCEX XUIMHUKOB. OIHAKO MBI BO-
BCC HE MHUTAEMCsl XMITHUKaAMU. AHATOMHUYECKOE CTPOCHHE YeIOBeKa (CTpPO-
¢HHe 3yOOB, MHUIICBAPUTEIBHON CHUCTEMBI M T.I.) CBHICTCIBCTBYET, YTO
YeNOBEK BOOOINE HE sBIsSEeTCS XUIMHUKOM. CKopee BCEro, Mbl TOJDKHBI TTH-
TaThCsl TWIOJJAMH M CEMEHAMU pacTeHuid. [ TaBHass 0COOCHHOCTh SHEPTCTHKH
COBPEMCHHOT'O YeJIOBEKa B TOM, YTO OHAa B OOJbIIECH YacTH BBIHECCHA 3a
TIpeJeIbl YeIOBEYECKOro Tena. Tak MsACO MBI €M TOJBKO ITOCTE Tpe/IBa-
puTenbHOI TepMudeckoit oopadoTku. [lo cyTu mema, KyxHs SBISIETCSA TPO-
JOJDKEHHUEM HaIleTo JKeITyIKa, CYIIECTBEHHO 00Jieryas ero padory.

Ho eme Goiee crmbHO Hama PHEpreTHKa BEIHECEHA B cepy Mpou3BOI-
CTBEHHOM nesATensHOCTH (puc.12). MBI mpoomkaeM TEHACHIINIO K KOHIICH-
TpaNnu YHESPTUH, KOTOPAsl IPOCIECKNUBACTCS B MUMIEBBIX IETISAX, HO IS OTO-
T'0 MBI HCIIOJIb3yeM HE CBOE TEJIO, a IUIOABI CBOUX pyK. Hampumep, Mbl KOH-
HEHTPUPYEM MACCUBBI YIJIA B OAHOM MECTEC, I'I€ HECINPEPBIBHO €0 C)KUT'acM,
KOHLIEHTPUPYsI BBICBOOOAMBIIYIOCS TEIUIOBYIO DHEPTHIO, Mpeoldpasys ee B
3JIEKTPOIHEPTHIO, 32 CUCT KOTOPOI MBI YIIOPSI0YMBACM MHHEPAIBHOE Hap-
CTBO, TIpHaBas eMy (HopMy KHJIBIX JOMOB, MAIINH, IPOU3BEICHUNA HCKYC-
CTBa M T.II. MBI IEHCTBUTENBHO CHIIbHEE XHUIIHUKOB, MBI JIEHCTBUTEIHHO
«IUTaeMCs» XHITHUKAMA M HE TOJIBKO XUIIHUKAMHU, HO M MECTOPOXKICHU -
MH TIOJE3HBIX HCKOIIAEMBIX, MAaCCHBAMH JICCOB, JIAHAMA(PTAMHU, MOPSIMHU
(HampuMep, MBI TIOYTH YXKE «BBIMIN» ApambcKoe MOpe) W MHOTHM-
MHOTHM JApYyruM. Ho Hamm «opraHel NHIEBapeHUs» HaXOIATCS BHYTPHU
TeNa MUBIIN3AINH, 2 He BHYTPH Hamux Tell. [loaToMy MBI 1axe He 3ame-
THJIH, KaK Pa3poCIIUCh 3TH OPTaHbl H «CHEJIN» yIKE MPAKTUYCCKH BCIO MPU-
pozay.

HmeHHO B chepe IHEPreTHKH HAUOOJIee SIPKO MPOSIBIIAETCS POJIb YENIO-
Beka Ha IuiaHete. Jlonroe BpeMs JKH3Hb Ha 3emiie pa3BHBAIACh, I0-
BUANMOMY, 3a CYET BHYTPECHHEroO TCIIA IIJIAHCTHI. 3aTeM 3€MHas1 XU3Hb
«300pena» xJopodwiul W Tepekimodmiack Ha dHepretuky CouHIa.
BriotHe BO3MOXKHO, 4TO B JiMIe yeioBeka JKW3HB WINET HOBBIHA, Oolee
MOIIHBI UCTOYHUK HEprud. HeciydaliHO MO3TOMY MOWCK HOBBIX UCTOY-
HUKOB SHEPIUU SIBIICTCS OJHUM W3 OCHOBHBIX HAIPABJICHUI Pa3BUTHS IIH-
BryM3anud. KOHIECHTPHUPYSICh B YEIIOBEUSCKON ITUBIITU3AIIH, YHEPTUS JaeT
YeNOBEKY CHITY JUIS YIpaBICHUS IPUpPoaoi. IMEHHO 37ech, MO-BHIUMOMY,
JIS)KAT OCHOBHBIC MEXaHU3MBI Iiepexoia Onocdepsl B COCTOSTHUE HOOC(EPHI,
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KOTZIa YEJIOBEK MEPECTAHET IPOTHBOIIOCTABIIATE CE0SI IPUPOE U U3 ITOKO-
PHUTEIIsD» IPEBPATUTCS B TIABHOE 3BEHO YIPABJICHHUS NMPUPOAHBIMH IIPOILEC-
caMH Ha IJIaHeTe.

9.5. CTpPYKTYpa KUBBIX CYLIECTB

CrpoeHne 1 MOBeIeHHE OpraHu3Ma B 3HAUUTEIFHOW Mepe OIpeemsieT-
Cs1 €0 TEHOTHIIOM, OCHOBY KOTOPOTO COCTaBIsIET Habop xpomocom. Kaxnas
XpOMOCOMa MPEACTaBIsIET CO00H cBepHYTYIO Monekyny /JHK, B cTpyKType
KOTOpOW B 3amnM(ppOBaHHOM BHJIE XpaHUTCS MH(MOpMalUs O CTPYKTypax
OenkoB. Mosekyna Oenika npencTaBiseT coOol Ienb U3 MOCIeJ0BAaTEeIbHO
pacnosiokeHHbIX amunoxkuciom, a Monekyna JIHK crnoxkena u3 nocnenosa-
TEIBHO PACIONIOKEHHBIX HYKIeomudos. Tpu HykiIeoTuaa (mpuniem) cOOT-
BETCTBYIOT ONpEACIICHHON aMHHOKHCIIOTe B coctaBe Oenka. Ilociemoa-
TENBHOCTh TAKUX TPUILICTOB Ha ompeaereHHoM ¢pparmerTe moiexkyisl JJHK
(maHHBII (parMeHT Ha3BIBACTCA 2eHOM) KOIUPYET IOCIeNOBAaTEIEHOCTh
COOTBETCTBYIOIIUX aMHHOKHCIIOT B Mojekyne Oenka. Komx 3ToT B HacTos-
mee BpeMs paciuu@poBad. TpuIeT HO3BOISET peanu3oBaTh 4°=64 pas-
JUYHBIX COYETAHWH HYKICOTHIOB (BCETO MCHONB3YyeTcA 4 Pa3IMIHBIX HYK-
neotrna). Beero takuM 00pazoM MOXXKHO 3aKOJUPOBATh MPUCYTCTBHE B MO-
nekye Oeka 10 64 pa3TUyHbIX BUJOB aMUHOKHUCIIOT (33€HCTBOBAHO BCETO
20).

Kak poxxaanack Tabiuiia reHHOTO KoJia, HaM Heu3BecTHO. HecomMHeHHO
JIUIIB TO, YTO B MPUHIMIIAX KOJUPOBKH NMPHUCYTCTBYET NOJS CBOOOIBI BHI-
00pa, TOYHO TaK XKe, KaK, HAIpUMep, B Cllydae KOIUPOBKHA KOMITBIOTEPHBIX
CUCTEM, T'ZIe CUMBOJY «A» COOTBETCTBYET YMCIOBOH KoJ 65, cumMBOiy «B»
- kox 66 u T.. [lo OompIIOMY CUeTy Bcs TaONHIA SBISCTCS CICICTBHEM
OTIPENICIICHHOTO COTJIAIICHHUS, KOTOPOE BBICTYIAeT B POJIM CTAaHAApTa IS
KOMIBIOTEPHBIX CHCTEM Pa3IMIHBIX (UPM, KOHCTPYKIUH H T.II., YTO 0Oec-
MeYrBacT HHPOPMAIMOHHYI0 COBMeCTHMOCTh 3TuX cucteM. Kon JTHK Tak-
JKe MPHU3BaH 00ECIICYUTh COBMECTHMOCTD (POJICTBO) OHOCHUCTEM.

B 3aBHCcHMOCTH OT cocTaBa BHYTPEHHEH cpejlbl OpraHu3Ma B XpOMOCO-
Max KJIETOK aKTMBHM3MPYIOTCS Pa3IM4HbIe T'eHBI, CIIEA0BAaTEILHO, CHHTE3H-
PYIOTCS pa3JIndHbIe OEJIKH, COCTAaB KOTOPHIX OJHO3HAYHO ONpEAEisIeT opra-
HU3AIMIO ¥ (PYHKIIMOHAIEHOCT KaXKI0HW KJIETKH M OpraHn3Ma B IesioM. Bee
KIIETKH JaHHOTO OpTraHW3Ma WMEIOT OJWHAKOBbIM Habop monekyn JIHK.
D10 mocTHraeTcs 3a cueT yHukanbHOU criocooHocTr JJTHK co3maBate cBon
TouHble Konuu. [To3TOMY Npu AeNeHUH KIETKU KaxkAas U3 JOYEPHUX Kie-
TOK TOJy4YaeT OJIMHAKOBYIO HACIEeACTBEHHOCTb. OJHAKO B MPOLIECCE JKU3-
HEJESTeIbHOCTH Pa3Hble KJIETKU OKa3bIBAIOTCA B PA3HBIX YCIOBUSIX BHYT-
peHHe#l cpenpl opranu3ma. I103ToMy y pasHBIX KJIETOK aKTUBU3UPYIOTCS
pasmuunbie ¢pparmenTsl JJHK, 4TO BBI3BIBACT pasiuyuHYIO (YHKIHOHAIH-
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HYIO CIICIMAIN3AIMI0 KIETOK, (JOPMHUPYIOTCS pa3iIWdHBIC OPraHbl, TKAHU U
1.11. To ecTh cTpoeHHE U MOBeAeHUE 0001 OMOCHCTEMEI (HarpuMep KIeT-
K1) OIpeAeNnseTcs KaK €€ HACJIEACTBEHHOCTBIO, TAK M COCTaBOM CpEIbl, B
KOTOPO# OHa pa3BHBaeTCs. | eHeTHUecKas: mporpaMma MpeacTaBIsieT co0on
HMMEHHO IPOrpaMMy, KOTOpasi He ’KECTKO HaIpaBIISET MIPOLECC IBOTIOLHUM, a
pETIaMEeHTHPYET, YTO JIeNIaTh IPH BO3HUKHOBEHUH TEX WM MHBIX YCIOBHH.

B renermueckoil mporpamMMe OHOCHCTEMBI COJEPIKUTCS JIOCTATOYHO
ncuepnbIBaOIMi Habop peakiuil Ha caMble pa3iMYHble TPeOOBaHMS Cpe-
Il B TO ke Bpems MHOIJa BO3HHKAIOT CHUTyallUd, HE MpPEIyCMOTPEHHBIE
nporpammoii. Torma 3amyckaercss MEXaHHU3M ONTHMHU3ALMOHHOTO MOHCKA
BepHOro pemieHus. Eciu pemenue HaiineHo, To MexaHU3Mbl 0TOOpa 00si3a-
TEJBHO 3aKPEIT ero B popme cooTBercTBytomIero pparmenra JJHK. Takum
o0pa3oM, TeHeTHYecKas MporpaMMa MOCTOSHHO Pa3BHBACTCSA M COBEPIICH-
CTBYETCSL.

B03MOXXHO, OZHUM M3 MEXaHM3MOB KJIETOYHBIX MYTaluil sSBISETCS HC-
Ka)KEHHE T€HETHYECKON IMPOrpaMMBbl KIETKH COBEPLICHHO 4yKAoH MHpOp-
MaIield, IOCTaBIIsieMOl BUpycaMH. Bupyc mpenctaBisieT co0oii MOIeKyIry
JHK, okpyxxeHHyI0 OemkoBoit obonoukoit. [lomamas B knetky, JHK Bupy-
ca BKJIIO4aeTcs B ee paboTy, 3acTaBisas KieTky cuHresupoath JJHK u Gen-
K4 BUpyca. lHOT1a BUpYyC He MOAABIACT KIETKY X03iMHa OypHBIM pa3MHO-
KEHHEM, a MUPHO CYIIECTBYeT B Hel. Tak, HanpuMep, OHKOI'€HHbIE BUPYCHI
B OTJIMYME OT UH(EKIIMOHHBIX BHEAPSIOTCS HEITOCPEACTBEHHO B XPOMOCOM-
HBI{ ammapatr KJIeTKH, BCTPauBasCh B TEHETHUYECKYIO MIPOTpaMMy 3apakeH-
HOH kneTku. Takast kjeTka cTraHOBUTCS pakoBoM. Ilpu pocre omyxonu aB-
TOMaTHYECKH MPOHUCXOJIUT Pa3MHOKCHHE BUPYCHOH T'€HETHYECKOH Mpo-
rpaMMbl. VIHOrza KiIeTKaM yJaercs Kak-TO «IOTOBOPHUTHCS» C TEM WIH
WHBIM BHPYCOM M MOCTPOWTH C HUM B3aUMOBBITOJHBIN cum6UO03, KOTOPBIHA
HE TOJIBKO CIIIAKUBAET KOH(IMKT MEXK/Ty XO3IHHOM U Iapa3uToOM, HO H eIle
OoJiee yKpeIusieT HCXOJHOE eIMHCTBO, Jiesiasi ero 0ojee OOraThIM M KHU3HE-
cnocoOHbIM. CMOMO03 DHEPreTHYeCKH OoJiee BBITOJICH, YeM CHCTeMa «XO-
3SIMH-TIAPa3UT», IOITOMY TaKHe CUCTEMbI OYEHb YacTO IBOJIOIHOHUPYIOT K
COCTOSTHHIO CUMOHMO3a.

PasHble opraHu3Msl, a TeM Ooliee pa3Hble BUJIbI OPIraHU3MOB COJIEPIKAT
pasusie Habopsl JJTHK. Kaxneii Takoit Habop ompenenseT crenuduky Toi
(yHKINH, KOTOPYIO TaHHBIN BHJ OpTraHU3MOB OyIeT BEITIOIHATH B COCTaBE
Onocdeps!, yqacTBysl TeM CaMbIM B IOJAJEPKaHUU €€ yCToiunBocTh. Tem
HEe MEHee, B OCHOBE Ka)KJOTO I'€HOTHUIIA JII000Tr0 BHIA KHMBBIX OPraHM3MOB
JISKUT HEYTO 00IIee, YTO MOKHO C ITOJIHBIM ITPaBOM Ha3BaTh F€HETHYECKON
MIPOrpaMMOii )KU3HH B LIEJIOM, KOTOpasi olpe/essieT Habop BO3MOXKHBIX pe-
aKIMi Ha caMble pa3JIMuHble BHELIHNE BO3JICHCTBUS, IIOPOXKIAsi B OTBET Ha
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OTH BOSHCﬁCTBHH HOBBIC KOHKPETHBIC TCHOTHUIIBI, COOTBETCTBYIOIIHUE HOBBIM
BHUIaM XHUBBIX CYIIECTB.

9.6. Yci10:kHeHHe JKMBBIX CyLIeCTB

IMpuanmn pocra 3HTpomHU TpedyeT paspymieHus CTpyKTyp. OmgHako
pa3pyIaThCs MOXKHO ITyTEM yCIOXKHEHHS. FIMEHHO 0 3TOMY ITyTH ABHXKET-
cs1 ro0aNbHBIA ABOMIOMMOHHBIA Tponiece. [Ipu 3ToM mpuposa HUKOTIa HE
CTpeMUTCS AOCTHYb MOJIHOTO Xa0ca Ha JaHHOM ypOBHE CHCTEMHOH Hepap-
xuu. Tak eciiu B MPOCTEHIINX HEXKMUBBIX CHCTEMaX TEHJCHIHUS K BOSHUKHO-
BEHHUIO Xaoca peanusyercs oObIYHO B CTPEMJICHUH BEIECTBA K PACCESTHUIO
(HampuMep pacTBOpPEHHUE caxapa B BOJIE), TO yXKe B CiIydae CJIOXHBIX Opra-
HUYECKHX COEIUHEHHH OONbLIMH Xaoc (paccesHHe dHEPrHh) MOXKET OBITh
JOCTUTHYT MMEHHO IPY KOHIIEHTPALUH BEIECTBA, HAIlPUMep, KaIlIk Macia,
paccestHHBIE B BOJIE, CTPEMSATCS CIUTHCS B OJHY OOMbIIyI0 Karmo. Jleno B
TOM, YTO MOJIEKYJIBI BOJIBI «OKYTBIBAIOT» MOJICKYITY yTJIEBOJOPOJA CBOEOO-
pasHOi ymopsgodeHHOH o0oioukoit. [losToMy dem Oonplie MOBEpXHOCTH
Macia, TeM Oosee yHMopsIOYMBAIOTCS MOJEKYJBI BOJBI, YEro NpHpoJa J10-
IyCTUTH He MOXeT. [ToaToMy B Xaoce NBWKEHHMS Kareslb OHH 00s3aTeIIbHO
IIPUMYT COCTOSHHE C HAaUMEHbIIEH MOBEPXHOCTBIO, TO €CTh COJBIOTCA B
OJIHY OOJIBIIYIO KaIUTo, YTO MOCTY)KUJIO B CBOE BPEMs HA4aloOM OJHOKJIE-
TOYHOU JKU3HHU.

B Ouocucremax cTpeMieHHE K Xaocy peanusyercs B ele 0ojee ClIoxk-
HBIX MEXaHHW3Max, HallpuMep B Ipolecce AeleHUs KiIeTok. [IpomsBoacTso
SHTPOINHMH 3a CYET NMPOTEKAHUsSI BHYTPUKIETOYHBIX MPOIECCOB IPOMOPLINO-
HaJlbHO 00beMY KJICTKH V, a OTTOK SHTPONHMH M3 KJIETKH MPONOPLIHOHATIECH
wromann ee moepxHoctH S. Ecnmm kimetka mMeer ¢opmy mapa, TO
V=4nr3/3, S=4nr?. Tlpupoct suTponuu B kietke AS=A4nrd/3-B-4nr. ITpu
ManbIx paaumycax mpupocT 3HTpornuu AS<0. C pocToM KIETKH ee paauyc
YBEJIMYUBACTCA, TTOKa HE JOCTHUTHET HEKOTOPOTO KPUTHUECKOTO 3HAYEHHS
npu r=3B/A, xapakrepusytomierocs AS=0. B ciyuae panbpHeiiiero pocra
sHTponus B KieTke Oyner pactu AS>0. UroObl HE JONMYCTHUTh 3TOTO, OHA
JIOJDKHA Pa3JIeNUTHCS, MHaUe OHA MOTMOHET OT T0JI0/Ia, TIeperpeBa n OTpaBs-
JICHUSI CBOMMH € OTXO0JIaMH.

CymecTBYIOT M ApYrHe MEXaHH3MbI, pelIaloline JaHHYI0 Hpoliiemy.
Krerka MoXXeT yBeIMYMTH IJIOMIAAb CBOCH MOBEPXHOCTH, HAIpUMEp, MpH-
obpectu GopMy IUTHINICOMAA, IMINHAPA (MAJOYKN) WIM HUTH, 00pa3oBaTh
KOPHENOJ00HbIE BBIPOCTHI, JOXHOHOXKH M T.II. MHOTOKJIETOYHBIE OpTra-
HHU3MBI PEIaoT MoA00HYI0 TPOo0IeMy aHAIOTHYHBIM 00pa3oM. Y pacTeHuit
YBEJIMYUBACTCS MMOBEPXHOCTh JINCTHEB U KOPHEH. Y KMBOTHBIX B OTJIHYHE
OT pacTeHWi MOoJ00HOE YBEIHMYCHHE MOBEPXHOCTH YIPATAHO OOBIYHO
BHYTPb OpraHu3ma, 4roObl HE MelIaTh JABWKeHHI0. Hedro aHamormyHoe
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MIPOUCXOIUT U B paMKax TaKHX CBEPXOPTaHW3MOB, KaK SKOCHUCTEMBI. 371€Ch
i depeHnanys JOCTUTAETCA MyTEeM YBEIWYEHHS IKON02UHEeCKUX Huul 1
pasnoobpasusi 61006, yIUIMHEHUEM W YCIOXHEHHEM MHIIEBBHIX Ienel, co-
BEpPILICHCTBOBAHNUEM BHYTPHBHIOBBIX U MEKXBHIOBBIX OTHOIICHHH H T.II.

TakuM 00pa3oM >XM3Hb HAy4MNIach HCIONB30BAaTh Pa3pyIICHHE BO
61aro, mMo3TOMY paspyIIeHHe He 00S3aTeIbHO COMPOBOXKIACTCS THOEIHIO
OuocucrteM. «YMEpEHHOE pa3pylIeHHe», Ha KOTOPOE HAKJIaJbIBAIOTCS
OlIpeJieTICHHbIE 3alpOrpaMMHUPOBAaHHbBIE paHee OrpaHWYEHHs, MPUBOJIAT K
pacUIMpeHHIo M YCIOKHEHUIO xHu3HU. Hanbosiee XxapakTepHO B 3TOM OTHO-
LIEHHUH JIeJICHUE KJIETKH. 371eCh CMEPTh U POXKICHHE CIMIUCH B OJTHOM IpO-
necce. OueHp sipko 00 3TOM CBOWCTBE XM3HU BhIpaswics Puuapn bax:
((TaM, rae riyneu BUAUT CMCPTh I'YCCHUIBI, MYAPCH BUAUT POKIACHUC Oa-
O0UKI.
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MeTtoauueckoe nmocooue
Penakrop B.H.MaxoBa

JIunensus U/ Ne05285 ot 4 nroas 2001r.

Ioamnucano B meuath 23.03.2002. Dopmar 60x84 1/16.
ITeuarts mockas. Yei. ned. . 3,95. Vu.usa.n4,09
Tupax 100 >k3. 3aka3

MBaHOBCKMI rOCYAapCTBEHHBIN YHEPIETUUECKUN YHUBEPCUTET.

Orneyatano B PO UT'DY
153003, r. UBanoBo, yi. PabdakoBckas, 34.
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