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AHHOTaAMSA

KHura mocpsllleHa UCCIEOBAHUIO OCHOB CONEpXKaHUS U
MOCTPOEHUs1 MarTepuu. M3nmaraercss TOPS/IOK TOCTPOGHUS U
pasBUTUA CTPYKTYp MaTepUAIbHOIO BEILECTBA, HAYMHAA OT IEPBBIX
MPOCTEHINMX 4YacTHIl A0 Oojee ClHOkHBIX GopMm. B KkauectBe
MEpBOOCHOBBL  JIJISl  TIOCTpOEHHsI OepeTcsl TepBast HelenuMast
yacTHlla BeUIeCcTBa, 3JeMeHTapHas enuHuna. IlepBoe, camoe
npocToe W TeHuajdbHoe TBopeHue (oOpazoBanue) I[Ipuponpl,
Pazyma. Obnajmasi caMOCTOSITENBHBIM JIBUKEHHEM B KOHCTPYKIIMH
Cxonsiuics: TOTOK MHOXECTBO JIEMEHTAPHBIX €IUHUI] yUaCTBYIOT
B MOCTPOEHUWH BUXPEBBIX CIUPAJIBHBIX CTPYKTYP Pa3HBIX YpOBHEN
CJIOKHOCTH, YTO SIBJISIETCS] OCHOBOM CYIIECTBYIOHIUX (pOPM BEILIECTBA,
MHOI'OYMCJIEHHBIX BHMJIOB KBAHTOB, KBAHTOB CBETa, aTOMOB, 3BE3]l,
ralakTUK ¥ Jp. JlaHHOe McceloBaHue MOKET OBITh HCIIONB30BaHO B
Kypce (pU3MKM YacTull, B acTpopusuke, HeOECHON MeXaHWKe U [Ip.
AJIpecoBaHoO crieraircTaM B oojactu gpunocodpuu, (pU3MKY, a Tak U
HIMPOKOMY KPYT'y HcCleloBaTes el 3aHUMAIOLINXCS U3YYEHHUEM OCHOB
ITpupons!.



IOpun Kiabiun
IlocTpoeHnue BelecTBa

IIpeoucaosue

Jlo6po moxkaioBath!

B kHure cobpansl M pa3MenieHbl MHOTOYHCIICHHBIE HAy4HBIE
craTbi, 0030pHI 1o (putocoduu, prsrke, ACTPOHOMUM U OHOJIO-
ruu. CTaTby paHee MyOIMKOBAIUCH B Pa3IMYHbIX HAYUHBIX KYP-
HaJslaX, U3JaHMSIX, HAYYHbIX KOH(EPEHIHUSIX.

B crarpsax ¥ KHUTE B LIEJIOM IIPOXOIUT U3yYEHHUE U OTpaxke-
HIE OCHOBHBIX, OOIIMX, BCEOOIINX KaTeTOPHUid, SIBICHUI U MPO-
1eccoB, robdanbHo npoucxoasaimux B [Ipupoae. [Ipoxogur uc-
ClleIoBaHME KaTeropuil Marepusi U mycrora. [BMKeHHs U TO-
kos. [IpsamonuHeriHoro, cxoasierocs, BOJIHOBOIO U BUXPEBOIO,
IBrKeHusl. VI3yueHue cTpyKTyphbl, COCTaBa, COIepKaHus, Mare-
pun. Benercs n3ydeHue MnpoueccoB U3MEHEHMs, pa3BUTHUS, CO-
BepuieHcTBoBaHusA B [Ipupone. [TporieccoB nocnenoBareabHOro
NIOCTPOEHUS1 aTOMOB, 3B€3]1, TalakTuK. [IpuBeens Jokaszaresb-
CTBa CYILIECTBOBAHUSI M OTPAKEHBI CBOVCTBA NIEPBOM HEIEIMMOM
YacTUIbl BELLIECTBA, JIEMEHTApHOU einHuLbl. [IpoxonuT nsyye-
HUe (yHIAMEHTaJIbHBIX 0Opa30BaHUM IEHCTBUTEIBHOCTH, CXO-
JAIIMNACA TOTOK, CUCTEMA C IBMKEHHUEM IO KPYyry, BUXpeBas
crnvpaJibHasi CTpyKTypa U ap. OTpakeHO 3HAYUTEJIbHOE YHMCIIO



HAXOJISAIINXCSI B OCHOBE OBITHS (PU3NUYECKUX SIBJICHUI U TTPOIIEC-
COB. fIBJIeHU s, IPOLECCH OTPAKEHBl B UICTOPUYECKOM MOPSIKE,
B MOPSIJIKE OT «IIPOCTOTO K CJAOKHOMY>». V3710:)KE€HUE CYTH sIBJIE-
HUS (TIporiecca) MPOXOAUT B 0011eM BHJIE, B 0000IIEHHOM KpaT-
Koil popme, B popmare HayuHoit crarbu. [lopsaaok pacnonoxe-
HUS cTared, (IJ1aB, pa3[esioB) UCCIEIOBAHUS CIeIyeT HEIPOTH-
BOPEUYMBO, JIOTUYECKH, UCTOpUYECKH. B 1iesioM, copmupoBaHa
Y OTpa’KeHa TOYKa 3pEHMs, O NOCTPOEHUU U CTPOCHUHU MaTepu-
aJIbHBIX Belnel (Ten) aercTBuTebHOCTH. OO0 N3MEHEHUH U pa3-
BUTUY MaTEepPUHU.

Cy1ecTByeT MHOKECTBO HAy4HbIX TMIIOTE3, TEOPUU O BO3-
HUKHOBEHUM U CTPYKType marepur. COIJacHO COBPEMEHHBIM,
oUIIMaIbHBIM TIPEJICTABJICHUSIM BCE 3JI€MEHThl BElIeCTBA —
(pyHImamMeHTaIbHBIE YAaCTUIIBI, ATOMBI, 3Be3/IbI, [ aakTuku oopa-
30BaJINCh B Pe3yJibTaTe IBUKEHUS «TIEPBUYHOTO» BeleCcTBa IMo-
cie Bonbioro B3pbiBa. ATOMBI M 3Be3/1bl 00Pa30BATUCH B pe-
3yJbTaTe KOHAEHCAIMK MEPBUYHOIO BellecTBa. Tskenoe Belle-
CTBO 00Pa30BaJIOCh B pe3y/IbTaTe BHITOPAHUS BOJIOPOAA B Peak-
Topax 3Be3/. Tak oOpa3yercs HeopraHuveckoe BeliecTBo. Bee
9TU NPOLECCHl MPOUCXOJAT MPU HENOCPEJCTBEHHOM YYacTUU
(BnMMsIHWM, AEUCTBUM) cuil TAroTeHus. [lonel, rpaBUTalMOHHBIX
nonier. TemHon marepuu (sHeprum). IIpu HemocpeAacTBEHHOM
y4acTu (BJIMSHUY, JEUCTBUM) YEThIpEX B3aumonenctsuu. [lpu
ydactuu OO30HOB, OTBEUAIOIIMX 32 KaxXJ0€ B3aMMOJIECHCTBUE.
CTpyKTypa «CJIOXKHOr0O» BEILECTBA, MOCTPOEHA HA OCHOBAHUH,
Y 110 3aKOHAM OTpaxeHHbIM B «CTaHaapTHOM moaenw». U 1. 1.



B nanHo# pabote paccmarpuBaercsi Apyrasi TOUKa 3peHusl, pac-
CMaTpYBaeTCA APYyrasi TEXHOJIOTUS MPOU3BOICTBA CJIOKHBIX JJ1e-
MEHTOB BelllecTBa. B OCHOBY M3y4eHUs1 CTPOEHUS BEILIECTBA M0O-
JIOXKeH Te3uc (YTBepkaeHue, yoexaeHue, (pakT) 4To CyIiecTByeT
riepBasi, HeJieIMMasi, 4aCTUIIA BEIIeCTBa — dJIeMEHTapHasl €IMHU-
1a. DJeMEeHTapHasl €JUHUIA HAXOJUTCS B OCHOBE MOCTPOCHHUS
BemectBa (Marepun). Ilepas Henenvmasi eauHUIA (YacTULIA)
obnagaet aBwkeHueM. [anee cienyer Te3uc (uaesi, yoexaeHue)
O TOM, YTO aTOMbI, 3BE€3bl, TATAKTUKH, CKOIIJICHUSI TaJJaKTHK
(pbopMHUpYIOTCS TTPU IBUKEHUM SJIEMEHTAPHBIX €IMHULL B CXOASI-
niemcs notoke. B Equnom cxopsimemcs notoke. [pu aABukeHun
9JIEMEHTapHBIX equHUI] B EAMHOM cxonsimneMcst ToToke oopazy-
I0TCS1 BUXPEBBIE CIIMPaJIbHbIE CTPYKTYPbI Pa3HbIX YPOBHEH Opra-
HU3ALMA MaTepUn. ATOMBI, 3B€3/Ibl, | aJaKTUKK — 3TO BUXPEBBIE
CIUPAJIbHBIE CTPYKTYPBl, B COBEpPILIEHHOM BUje. Vnm Haxomsi-
IIMECs Ha ONPEIEIEHHON CTaIud U3MEHEeHUs (pa3BUTHSI, COBEP-
meHcTBa). Tsokesoe BelecTBO, BEIIECTBO MEePUOAMYECKON CU-
CTEMBI JIEMEHTOB, 00pa3yeTcs B BEPIIIMHE CXOASIIErocs IOTOKa
B TYNHKE, B KOHYCHOM SIIEPHOM peakTope. KOHyCHBIN siiepHbIA
peakTop oOpa3yercsi B pe3y/ibTare TOPMOKEHHsI aTOMOB BOJIOPO-
Jla B BEPIIMHE (B BEPIIMHAX) CXOASIIErOCs MOTOKA.

Pa3BuBas naeo, 4To NOCTPOEHUE CTPYKTYPhI BEIIECTBA MPO-
UCXOIUT B CXOJSIIEMCs TMOTOKe, 00 0Opa30BaHWUM OpraHude-
CKOTO BEIIeCTBa, MOKHO CKa3aTh (M3y4eHO, HAUAEHO) CJeIyio-
mee. [lo coBpeMeHHbIM MpeCTaBICHUSIM OPraHUYeCKOe Bellle-
CTBO 0oOpa3syercsi B pe3y/IbTare XMMUYECKMX PEaKIIUid, MPOUC-



XOISIIMX CITyYaliHBIM 0Opa30M U3 HEOPraHMYECKOro BEIeCTBa
MpU JEVCTBUU JIEKTPUYECTBA. B MpeAcTaBIeHHON TOYKE 3pe-
HUSI, OPraHUIecKoe BEIIeCTBO 0Opa3yercsi B pe3y/ibrate paboThl
CUCTEMBI C IBUKEHHEM 10 KPYT'y, BUXPEBOU CITUPAJIbHOU CTPYK-
Typbl U xjopodriia. Cucremy ¢ ABMKEHUEM MO KPYTy MPOU3-
BOJIUT CXOJSINEECs IBUKEHHE BOJABI, A 3aT€M BOCIPOU3BOIUT
s”eprusi CosHila, TpeoOpa3oBaHHAs MOJIEKYJIaMU XJIOpOouLIa.
Monekyisl Xjopoduiia 00pa3yloTcsl B IOTOKOBOM, CXOASIIIEM-
Csl IBMOKEHUM BOJIbI M HEOPraHMYeCKUX BEIIeCTB. XJIOpOHLI
npeoOpas3yeT COTHEYHYIO SHEPTUIO B Pa3IMYHbIC BUJIbI SHEPIHH.
DNEKTPUYECKYI0, MEXaHUYECKYI0. B SHEpruio XMMUYECKUX CBSI-
3eil Mpy 0Opa30BaHUKM OPraHUYECKOro BellecTBa U 1p. Bece 310
SABJISIETCA (CTAHOBMTCS) TIEPBBIMK 0a30BBIMU JIEMEHTAMU KJIET-
KM (KJIETOK). Tak, KOPOTKO, MOKHO OTPa3UTh OCHOBBI 3TOU TOY-
KM 3pEHUSI.

Ecnmu nmpoBoauTh KpaTKuil 0030p 6a30BBIX SBJICHWA W MPO-
UCXOMSAIIMX COOBITHIA, OTPaXEHHBIX B KHUTE, TO MOXHO CKa-
3aTh creyoiee. B Hauane paboOTH UAET ONMCAHKUE CAMBIX TIep-
BbIX OCHOB [Iprpospl, MaTepuu 1 mycToThl. [TpoBOAMTCS IOIPOO-
HOe omucaHue OcHOB. [lasiee BemeTcsi 0OOCHOBAHUE CYIIIECTBO-
BaHUS Mpejena AeJeHUs MaTepUaabHOrO BEIeCTBA U HAJIMYUS
MIEPBBIX HEAECTMMBIX YaCTHUI — JIEMEHTAPHBIX eIuHull. Benercs
OINKMCAHME CBOWCTB HEJEJIMMbIX €IMHUIL U CTPOEHUE MEPBUYHO-
ro BemiectBa. Beagercss o0ocHOBaHME (OMKMCAHKE) YTO B OCHOBE
BCEX MaTepUAIbHBIX BEIel JeUCTBUTEIBHOCTA HAXOAUTCS dJ1e-
MEHTapHas eguHuIa. YTo 3/1IeMEeHTapHasl eIMHUIA HEeIeIUMasl.



Mmeet NpoTsKeHHOCTh, 00beM | 0 (hopMe MPEICTaBIISET CO-
6011 Ky0, «BIHCaHHBIN» B map. [puraercs. O6namaer abcommoT-
HBIM ¥ OTHOCHUTEJIbHBIM JIBUKEHHEM U SHepruen. Oonamaer oT-
HOCHUTEJILHON 1 aOCOJIIOTHOM CKOPOCTHIO JIBUXKEHUsI, HarpaBJe-
HUEM JIBUKEHM S, TpaeKTopren neukeHns. CTaJlKruBaeTcs, B3au-
mozenctyer. MarepuasibHa. Enqunas. He nponunaemas. He us-
MeHsIeT cBoero oobema, He nedopmupyercs. He nomaercs, He
yauuroxaetcs. CymectByer BedHo. He ciuBaercsi ¢ aApyrumu
3/IeMEHTapHbIMU elnHuIIaMU. Bee asieMeHTapHble eIMHUIIBI O/T1-
HakoBbIe. [IBUraoTCs B MOTOKAX, B CXOAAIIMXCS MoToKax. Craj-
KMBAIOTCs1, B3aUMOJIEMCTBYIOT. M1 MHOTOE JIpyroe.

B camom Hauarne, B, mepBsie MOMeHTHI BhiTHsI, B Hauasie Obl-
tus [Ipuponsl sneMeHTapHble eIUHUIBI JBUTAIOTCS (HAYWHAIOT
asurarbcs) B CxonsiemMcs noroke. [Ipy TakoM yciioBum JBuxke-
HUSI YaCTHIIBI IEPBUYHOTO BEILIECTBA HE Pa3/IeTaloTCsl, a coompa-
10TCs. B cxonsiemcsi oToke 37eMeHTapHbIE €IMHULIbI IBUTAIOT-
csl BIIEpE ¥ HABCTpeuy Apyr Apyry. Bo3HUKaeT BcTpeuHoe 1BU-
xkeHue. Cxopsieecs (BCTPEYHOE) ABUKEHUE €MHULL TOPOXKIa-
eT siBjienre BeemupHoe, BceoOlnee TAroTeHue, rpapurtaruio. Bee
YaCTHUILIBI BEIIECTBA €CTECTBEHHO, ABTOMAaTHUUYECKH IOIaaloT (co-
3[1a10T) B 00J1aCTh ICUCTBUS €IMHOTO ITOJIs (IIPOCTPAHCTBA) TSTO-
TeHUS1. 3aTeM, 10 Mepe AeJICHUsI MaTepu Ha YPOBHU MOCIEN0-
BaTeJIbHO TIPOU3BOAUTCS C1aboe, CHIIbHOE, SJIEKTPOMArHuTHOE,
I'PaBUTALIMOHHOE U JIP. TOJISl. DTO OOCTOSATEICTBO CO3/]aeT BO3-
MOKHOCTD JIJTsI OObETUHEHU S €IMHUIL K 00Pa30BaHUsI MHOXKECTB
KBaHTOB, (DyH/IAMEHTAJIbHBIX, JIEMEHTAPHBIX YaCTHUI] U 3aTEM



MaTepUAJIbHbIX TEJ.

DJieMeHTApHbIE €IUHUIIbI, 3aTeM <«IepBbie» MOTOKU (KBaH-
ThI) JIEMEHTAPHBIX €MHMUII PH BCTPEYHOM JIBUKEHUU CTATTKU-
BAIOTCSI, B3aMMOJEUCTBYIOT M 00pa3yloT OECKOHEYHOe MHOKe-
CTBO BUXPEBBIX CIUPAJBHBIX CTPYKTYp. BuxpeBas crnupaibHas
CTPYKTypa TOJ JEUCTBUEM CXOMSILIErocsi, BCTPEUHOIO JIBUKe-
HUS (TOPMOXKEHUS, AEUCTBUS SHEPreTUUECKON CUCTEMBI, CUCTE-
MBI TIPUTSDKEHUS] U JPYTUX MPOLIECCOB) Mpeodpasyercsi B Telo
mapooopasHoi (hopMbI — SAPO (MPOTOH). SIIpo OKpy)aeT 000-
JIOUKA ¥ IEMEeHTapHas JacTuiia JeKTpoH. OOpa3yercs nepBas
BUXpEBas CIIMPaJIbHAA CTPYKTypa — aTtom Bogopoaa. B Enunom
CXOJsIIIeMcsl IOTOKe 0Opa3yeTcsi 6eCKOHEUHOEe MHOXKECTBO aTo-
MOB BOAOPO/A.

ATOMBI BOIOPO/IA ABUTAIOTCA B cxonsiieMcs noroke. [1o ¢op-
Me, BHEIHEMY BHUJy 3TO BOIOPOTHOE 00JIaKO. 3Be3IHOE BOJO-
ponHoe obmnako. B cxonsimemcst nmotoke (o61ake) aToMbl BOJIO-
pozia IBUraloTCsl BIIEpe] U HaBCTpeuy APYr Apyry. ATOMBI BO-
J0poia CTAJKUBAIOTCS, B3aUMOJIEHCTBYIOT U 0Opa3yloT BUXpe-
BYIO CIIUPAJILHYIO CTPYKTYpY. BuxpeBas crivpasibHast CTpyKTypa
O/ JIEICTBUEM CXOJSIIETOCs, BCTPEUHOTO JBUKEHUS (TOPMO-
JKEHUs1, IENCTBUSI SHEPTETUUECKOW CUCTEMBI, CUCTEMBI ITPUTSIKE-
HUS U IPYTUX MPOIIECCOB) MTpeodpa3yeTcs B TeJIO MapooOpa3HOn
opmsl — 3Be3ny. 3Be3my okpyxkaeT 000I0UKa U3 BemecTra. M3
Matepuu 000JI0UYKH MOTYT C(pOPMHUPOBATHCS CITyTHUKH, TUIaHE-
Th1. OOpasyeTcs cieayonias BUXpeBasi CupaibHasi CTPYKTypa —
3Be31a. 3aTeM 3Be3/IHasI cuctemMa. B cxoasimemcst motoke oOpa-



3yeTcst 0ECKOHEYHOE MHOXKECTBO 3BE3].

ATOMBI BOAOPO/IA IBUTAIOTCS B «3BE3THOM» CXOJISIIIIEMCS TO-
ToKe. B cxopasiiemMcst moToke aToMbl BOIOPO/A IBUTAIOTCS BIIE-
pel v HaBcTpevy Apyr Apyry. JIuHuM 1BUxeHus aToMOB (DOPMHU-
PYIOT KOHYC. bmke K BepimHe KoHyca HaxoauTcs Tynuk. O0-
pasyercsi MecTo, TOYKa, /i€ ABUXKEHHE aTOMOB BIIEpe] 3aTpy-
HEeHo. B koHyce, B Tynuke popMupyeTcsi KOHYCHBIM $1I€PHBIN
peakTop. B simepHOM peakTope MpOoMCcXOaUT 0Opa3oBaHMe 3Je-
MEHTOB BEILIECTBA EPUOANIECKO crcTeMbl. CHavasa mpoucxo-
AT oOpa3oBaHWE MOJIEKYJ BOOpOAA, 3areM nenrtepus. aree
reNus, JJUTUS U JPYTUX 3JIEMEHTOB IyTeM CKaTusl U MPUCOEIH-
HEeHUs aToMa JiefiTepusi K 00pa3oBaHHOM ocHOBe. OOpa3oBaHHOE
B peaKkTOpe BEIECTBO JIEIUTCS Ha J1Be yacTu. [lepBas yactb 310
— CpellHUE U TSIKeJNble JEMEHThl BEeLEeCTBa sJJepPHOTO0 peaKkTo-
pa. [lepBas yacTb BelecTBa JBUraeTcs 0 BOCXOSIIEN CIMpaIn
BUXPEBOU CTPYKTYpbI U 00pa3yeT CUCTeMY CITyTHUKOB, IJIaHET.
Bropas yactbh 310 — J1erkue ameMeHThl peaktopa. Bropas Jactb
BEIIIECTBA OCTAETCS B TYNUKE U 00pa3yeT 3Be3y.

Atombl Boiopoyia, obmaka Boggoposa (061aka 38e3/1) JBUrakoT-
cq B «['anakTueckom» cxoasmieMcs noroke. I1o popme, BHel-
HEMY BUJIy 9TO OIPOMHOE BOJIOpOAHOE oOnako. [anakTuueckoe
o0s1ako. B cxonsinemMcst mOTOKe rajakTUKH (00/1aKe) aTOMbl BO-
J0po/ia, 3Be3/IHbIe 00JaKa, ras, MbUlb M JIp. CTPYKTypPHBIE 3J1e-
MEHTBI JBUTAIOTCS BIEPE] M HABCTPEUY ApYr APYry. ATOMBI BO-
J0pofa, 3Be3[HbIe 00JIaKa CTAIKMBAIOTCS, B3AUMOJIEHCTBYIOT U
00pa3yloT BUXPEBYIO CIIMPATBHYIO CTPYKTYypy. BuxpeBas cru-



paJibHasi CTPYKTypa MO JEUCTBUEM CXOJSILErocs, BCTPEUYHOrO
JBUKEHUS (TOPMOXKEHUS, IEUCTBUSI SHEPTETUYECKON CUCTEMBI,
CHCTEMBI NIPUTSIKEHUSI U JPYTUX MPOLIECCOB) Mpeodpasyercsi B
TeJI0 Mapoodpa3Hoi (hOpMbI — SAPO TANAKTUKU. AApo OKpyka-
10T COUPAJIbHbIE PYKaBa raJlakKTUKU. 3aTeM (Iof IECTBUEM TeX
*e (pakTopoB) hopMupyeTcst erHasI mapooOpaszHast popma ra-
JIAKTHUKMU.

Buonornyeckyio OCHOBY TEOpUM MOXKHO C(OPMYJIMPOBATH
npuMepHo Tak. [Ipu IBUXKEHUU B CXOISILEMCS JBUXEHUU BO-
Il ¥ COEIMHEHUM MOJIEKYJI MAarHMs, a30Ta, YIJIepoaa, BOOOPOAa,
KHCJIOpO/1a 00pa3yloTCsi MOJIEKYIIbl XJIOpouILIa. DHEPrusl CBeTa
najaer (rmonagaer) Ha XJIOpoUUT U IPOU3BOAUT MOTOK SHEP-
T'MH MOTOK BEILIECTBA, OTOK BOJbI, TOTOK MPOTOHOB U Ap. [ToTok
SHEPruM, MOTOK BEUIECTBA B BOIHOM cpelle Mpou3BOIUT (pop-
MHPYET) MOTOK SHEPIUH, IMOTOK BEIECTBA IPOTUBOIIOJIOKHOIO,
BCTPEYHOI'0 HallpaBJieHUs. B COBOKYIHOCTH /iBa MOTOKA MTPOU3-
BOIAT (BOCIPOM3BO/ISIT) CUCTEMY C JBUKEHHEM IO KPYry, BUX-
PEBYIO CIMPAJIBHYIO CTPYKTYpY, (PU3MYECKYI0 OCHOBY KJIETKHU.
DHeprus (NEeKTpUYecKas SHeprus), NpoU3BoauMast XJ0poduil-
JIOM, TIPOU3BOAMT B KJIETKE IPOCTHIE, 3ATEM CIIOKHBIE OpraHuyve-
ckue BeliecTBa. OpraHMveckrie BEeNecTBa MaTepUaIn3yloT dje-
MEHTHI KJIETKH, MaTEPUAJIN3YIOT JIEMEHTHI BUXPEBOU CIIMPAJIb-
HOW CTPYKTYPBI.

Kpome 6a30BbIX SIBJIEHUII U MPOLIECCOB B KHUTE MIPE/ICTABIIEH
HIMPOKUI CIEKTP UM MO pa3IMuHbIM HAPABJICHUSM U3yYEHU S
(puznueckon IIpupons! Bemen. B kauecTBe OCHOBBI U U3y4e-



HUH JIIOOOTO sIBJIeHUsI OepeTcsl no3uyusiBuxeHne. Bee ocranb-
HOE COIJIacyeTcsi, COOTBETCTBYET, HETPOTUBOPEUHMBO CBSI3BIBACT-
csl ¢ OCHOBHBIMHM aTpuOyTamu siBieHus. Ha ocHoBe 3Toro je-
JIAl0TCS1 BBIBOBI M YTBEp:K/AEHUS. BBIBO/BI J€1al0TCsl HA OCHO-
B€ MHOTOYHUCIIEHHBIX (DAKTOB, PUMEPOB, KOTOPbIE OOITIEN3BECT-
HBI ¥ B OOJTBIIIOM 0OBEMe HAXOMSITCS B MH(POPMAIIIOHHOM TIPO-
crpanctBe. C Moeii TOUKY 3peHusI He poTuBopedat uM. He ripo-
TUBOpPEYAT JIOTUKE COOBITHIA, U 3paBOMY CMBICITy. EcTecTBEHHBI,
TIPOCTHI ¥ TIOHSITHBI.

MHorue naen He HOBBI, OOBIYHBI, OOIIETPUHSATH M UX MOYKHO
HaWTH, BO MHOTUX M3JaHUSX MO0 (pU3MKe, aCTpOHOMUM U (puJIo-
coun. B coBokynHOCTH McceqoBaHue SIBJISIET OO0 0000111e-
HHUE W COEIMHEHHUE B €IMHOE I1eJI0€ OIbITA MPEbIIYIINX UCCIIe-
JoBatesiel, COeJMHeHNe MX 3HAHKIA 1 OTTBITA B OOIIIYI0, EAMHYIO
HEMPOTUBOPEUMBYIO TEOPHIO O CTPOSHUH BemecTBa. OTryaert-
cs1, HO [0 OCHOBHBIM TOJIOKEHUSIM COTJIACyeTCsl C O(PUITUATIBHOM
TOYKOM 3pEHUSI.

[NonsTus (SBNIEHMS, CYIITHOCTH) OTpakeHHbIE B padOTe «Ipe-
JeN JIeNIeHUs MaTepum», «3JIeMEeHTapHasl eMHHIIA», «JIeMeH-
TapHasl YaCTUIA JIBUKCHUS», «CXOISAIIMIACS TIOTOK», «CTOJIKHO-
BEHME TIOTOKOB», «CHCTeMa C JBMKEHUEM IO KpYry, BUXpeBasi
criMpajbHasi CTPyKTypa» W Jp., B CYIIECTBYIOIIUX JIUTEPATyp-
HBIX Y 9JIEKTPOHHBIX MCTOYHMKAX HE MCCIIEIoBaHa. ITO OOBEK-
TUBHBIE, 0a30BbIE JIEMEHTHI JIEMCTBUTEIBHOCTU O HUX HEOOXO-
JVIMO TOBOPUTH, YUUTHIBATh NP MIPOBEICHUN JII0OOTO (hrsmue-
CKOTO sIBJIEHHMs], TIpoliecca. B JaHHOM ciiydae 9TH sIBJeHHs J0-



CTaTOYHO M3y4eHbl. BMecTe ¢ TeM 3TO BCEro Jivib Hayauio, 3TO
HE3HAYUTENbHAS YaCTh CYIIECTBYIOIIETO MOJHOTO 00beMa 3Ha-
Hus. [IBukeHre B JaHHOM HAlpaBJEHUH KAET MHOTO MHTEpEC-
HOr0, HOBOTO. BbIOpaHHast Mo3UIIKs HEMPOTUBOPEUUBO OTpaka-
€T MHOTOYMCJIEHHBIE siBJieHUs1 pusnueckor [Ipupoabl cooTBet-
CTBYET UM, ¥ 110 MOeMy yOeKIeHUIO BepHa.

[Mozurwmsi, u3nokeHHast B padoTe, 3HAUUTENBHO OTJIMYAETCS
OT CYILECTBYIOIIEH, O(DUIIUATIBHO YTBEPKIEHHOW U BHEAPSEMON
TOYKH 3peHHs (TTO3UIMH) Ha 00IIiee CTPOCHUE MaTepyH, Ha JIBH-
keHue u pasButre. CoBpeMeHHasl TEOpUs O CTPOCHUU MaTepUn
BKJTIOYAeT B ceOs, JeaeT yrop, Ha MOHATHS (HesBHO) «OecKo-
HEYHOE JIeJIEHUE BEIIeCTBA». | TaBEHCTBYET TOUKA 3pEHM S, U3JI0-
JKEHHasl B TEOPUU «OOJIBIIIOTO B3pbIBa». OCHOBBIBASICh HA «B3PbI-
BE» U €CTeCTBEHHOM MEXaHHM4YeCKOM ABWXCHUU MEPBUYHO-
IO BEILECTBA B pa3Hble CTOPOHBI ITPUOPUTETHOE HAIPABJICHUE
MOy YMJT «TEOPUU TATOTEHUS», «TEOPHUS UYEThIPeX B3aUMOJCH-
cTBUi», «CTtangaptHas Mojelb». Teopus pacimpenus Beenen-
HOU, 1 Op. Bcsa coBpeMeHHas (pu3nka ABUraeTcs TOJIBKO B 3TOM
HanpaByieHuu. «C Kakoy crat B Hauase ObiTust [Ipupoast MoxkeT
OBbITh TOJIBKO B3pbIB». ECTh JIpyrue BO3MOKHOCTU (BapUaHTBHI).
[louemy He paccMaTpuBaeTcsi (YUUTHIBAETCS, U3Y4AETCsl, YTBEP-
Knaercs) BapuaHT TBopenus. Hayunslil mogxon aToro Tpedyer.
He paccmatpuBalorcsl 1pyrve BapuaHThl JABUKEHUSI MaTepPUH
npu TBopenun. (IIpu camo BOBHUKHOBEHUH, NPU LIUKJIMYHOCTH
u pyrue BapuanTbl). [Ipu HEOOXOAUMOCTH 1B TOUKH 3PEHUS
MOHO CPAaBHUTb U CHIENATh COOTBETCTBYIOIINE BBIBO/BI.



W3yuyenue, a Tak — ke MpakTUYecKas padoTa Ha JJaHHOM Ha-
NPaBJICHUU HE TMyCTOe 3aHsTHE. B KOHEYHOM HMTOre 3TO CYJIUT
CYILIECTBEHHbBIE TEOPETUUECKKE U MPAKTUIECKUE Pe3yIbTaThl. A
TaK — ke, UCCIIeJJOBaHUE JIAHHOTO BOIPOCa HEOOXOIUMO C TOUYKH
3peHusI Mmpoliecca MO3HaHUsI. DTO 3HaHUE B JIIOOOM ciiydae 00b-
eKTHBHO, HEOOXOMMO, BOCTPeOOBAaHO U TpeOyeT KPOIOTIUBON
UCCIIeIOBATENIbCKOI paboTHl. B pesynbrate maer ocBoeHHe BbI-
OpaHHOM MO3UIIMY 1 BKJTIOUSHUE MCCIISJIOBAHUS B OOIIYIO CTPYK-
TYpy MUPOIIOHUMAHHSI.

IIpenen neseHuss MaTepuabHBIX Bellen

B pabote npuBeaeHbl apryMeHThl B TIOJIb3Y TOTO UTO Mpeae
JeJieHusl MaTeprajibHbIX Bellen cymiecTByeT. CuenaH BBIBOJ O
TOM, UTO €CJIU €CTb CYIIECTBYET Mpeie IeIeHUs MAaTEPUATIbHOTO
BEIIIeCTBA, TO B OCHOBE MOCTPOEHMSI MaTepUAIbHBIX Belllel Ha-
XOIUTCS HEIGTTMMBIN OOBEKT, IEPBBIM IEMEHT BEIeCcTBa — J.1e-
MEHMAapHAas eOUHUUA.

/lenenue sewyu He 0eCKOHEUHO

MoxHO yTBepXKIaTh, YTO JejieHne Beied OeckoHeuHo. [a,
coOmoziasi mpaBwiia AejeHus, JIoOylo Bellb MOXHO JEJTUTh 10
0eCKOHEYHOCTH. [IeuTh CTPYKTYpHO, JIENUTH TOTOJaM, 0 Ya-
craM. OJTHAKO HEOOXOIUMO BBIJICIUTH YCJIOBUS, OOCTOSITENb-
CTBa, KOTOpBIE IPOTUBOPEUAT MpOoIecCy OECKOHEYHOTO JIC/IEHUSI.

Ilepsoe Tlporniecc, OECKOHEYHOTO JICNICHUS BEIM IMOCTOSTHHO
OTO/IBUTAET OOBEKTHI OECKOHEYHOCTH, K KOTOPBIM MbI CTPEMHM-



Csl, U KOTOpBIE TIO HAIleMy TMPEANONIOKEHUI0 TaM MOTYT CyIIle-
CTBOBaTh, B OECKOHEUHOCTb. JTO JBUKECHUE HE 3aKAHUMBAETCSI,
3TOMY JIBUKEHUIO HET Tipeiesia. Mbl 1eJIeHueM He MOXKeM JOWTH
JIO KOHIIa AeJICHUs1, U3 MepBOHAYAILHOTO YCJIOBHUS €ro HeT. Mbl
JeJICHHEM He MOXKEM TOJIOMTH K PaCIOIOKEHHBIM TaM OOBEKTaM.
OHM TaM BO3MOKHO €CTh, HO MBI MX HHKOTa He JocturHeM. I1o
OTHOIIICHUIO K HaM STUX BEIel HET, 9TUX Beled HeBO3MOXKHO
YBUIETh, UX HEBO3MOKHO 3a(PUKCUPOBATh B pe3yJIbTaTe JKCIIe-
PUMEHTa, HEBO3MOXHO OTPa3WTh, STUX BEIlleH HE CYIIECTBYET.
210 0ofHa cTopoHa sBIeHUs. COMacHO CyIIECTBYIOLIUM Ipe-
craBnenusim [Ipupoaa n3meHseTcs1, HaXOIUTCs B pa3BUTHM. Bee-
JIeHHas1 BO3HUKJIA HE Cpa3y U cervac, 3a OJIHO MIHOBEHUE B CO-
BepIIIEHHOM M 3aKOHYEHHOM Buje. B Hauase ObiTs BeeeHHo,
[Ipuponp!, HaXOAUIUCH caMble TPOCThIe Bemiy. CIOKHBIX Belllen
(aToMOB, 3B€3[, rajakTHK, IJIaHET, HAIllel JeCTBUTEIbHOCTH )
He Obut0. [Ipupona, BeeneHHast, ObiTHE HAXOAUIUCH B TTPOCTOM
COCTOSIHAH. DTO 0OCTOATENILCTBO HE MO3BOJISIET TEM OOBEKTAM,
KOTOpbIe (YCJIOBHO) HAXOAATCSl B OECKOHEYHOCTH, MPEOAOJIETh
OECKOHEYHOCTh IyTeM COEIMHEHUsI IIPOCTOro B OoJiee CJIOKHOE
U gouTH 10 Hac. JlolTu 10 HaIero ypoBHs Bellled U o0pa3o-
BaTh HACTOSAIIME BEIU JEMCTBUTEIBHOCTU. [0 Halllero ypoBHs
TU OOBEKTHI JOJIKHBI OECKOHEYHO JIOJITO COEIUHSATRCS, Pa3BH-
BaThCsl. Tak MPOUCXOOUT €CTECTBEHHBIN MPOIECC Pa3BUTHS, CO-
BepIeHCTBOBaHUsI. CBOMM COEIMHEHUEM, PAa3BUTUEM JIBUTAIOT-
¢ K HaM, HO Hac HUKOrJa He JIOCTUTAIOT, TOYHO TaK ke, Kak 1
MBI HE MOKEM JIOCTHYb UX. DTO TOBOPUT O TOM, YTO HEBO3MOKHO



MOCTPOUTD HaIll YPOBEHb AEUCTBUTEIBHOCTH, 3TO TOBOPUT O TOM,
4TO «HAC» HET, Mbl HE MOXEeM BOZHUKHYTh IPH YCIIOBUU OECKO-
HEYHOCTH JIeJIEHUS BEIIH.

Bmopoe Ilpy CTOIKHOBEHMM JIByX MaTe€pHUajbHBIX TeJj, Te-
Jla HAUMHAIOT JIBUraThCSl TOYHO B MPOTHUBOMONOXKHYIO CTOPOHY.
Kaxnas marepuanbHas TOUKa TeJIa, MOMYYaeT TOTYOK (MMITYJIbC)
U TaK X HaYMHAEeT JBUTaThCs B MPOTHBOIIOIOKHYIO CTOPOHY,
BKJIIOYAs CaMyl0 MaJIEHbKYI0, IEpBYI0. BKiTiouas Bce asemeHTap-
HbIE YaCTUILIbI TeJa, IPOTOHBI 3aTeM KBapKku U Ap. Eciu Heko-
TOpbIe YaCTHIIbI, COCTABJISIONINAE 3TO TEJIO, HE MOBEPHYT B MPO-
TUBOIIOJIOKHYIO CTOPOHY, TO OHM BBUIETAIOT U3 3TOTO MaTepu-
aJIbHOTO TeJsa, U Teso paspyluaercs. Eciu teno He paspyiiaer-
cs1, TO Kax/1asi YacTula 3TOro Tejia MOBEPHYJIa B TPOTUBOIIONOK-
HYI0 cTopoHy. MI3MeHeHue HarpaBlieHUs] ABMXKEHUS JJOXOAUT A0
KaXJI0M YacTHIIbl Tesia. Ecm Obl Teio COCTOSIO U3 YacTull, KO-
TOpPbIE HAXOASTCS B OECKOHEYHOCTH, TO CUTHAJI, UMITYJIbC (TON-
YOK) 00 I3MEHEHNH HAITPABJICHUS IBUTAJICS IO HUX OECKOHEUHO
JI0JITO, HUKOT/IA Obl HE JIOXOIMJI 0 HUX, ¥ OHH IPOIOJIKAIIN ObI
JIBUTATHCSI TIO TIPSIMOM JIMHUU. Takoe Teao HUKOIJa He CMOXET
MIOBEPHYTh B JIPYT'yI0 CTOPOHY. B ieficTBUTENILHOCTU MaTepraib-
HBIE TeJla MOBOPAUMBAIOT. T€/10 U3MEHsIET HallpaBJIEHUE CBOETO
JBVDKEHUST TIOYTA MTHOBEHHO. DTO OOCTOSATENILCTBO YKA3bIBAET
ele v Ha TO, YTO HeJeTMMBbIii 0OBEKT PACIIONIOKEH COBCEM «Psi-
JIOM», «OJIN3KO».

Tpemve Bce marepralibHblE YacTHUIB, TENA ABUraiorcsa. Ma-
TepuasibHasl YacTulia (Tej0) MOXKET JABUraThCsl TOJIBKO B OJHOM



Harpap/ieHuHu. B HECKONbKUX HAMTPaBJIEHUIX YaCTHIIA IBUTAThCS
He MOXeT. B 3ToM ciryuae oHa pa3pbiBaeTcsi Ha 4acTu, U Oyzier
NpeACTaBIATh COOOM HeuTo pasaenbHoe. Ecnu nenexue Belu
OECKOHEYHO, TO YaCTHUIIBI Tejla B IIyOOKO OECKOHEUHOCTH, MpU
JBUKEHUU TeJla B OIHOM HAIIPaBJIEHUHM U COXPAHEHUM CTPYKTY-
Pbl JOJDKHBI BUTAaThCs B OECKOHEUHOM MHOMKECTBE HaIlpaBlie-
HUU NIOYTH OTHOBPEMEHHO. A 3TO (PU3NYECKU HEBO3MOXHO. Tem
Oosiee, TeJIO MOCTOSIHHO CTAJIKMBAeTCs, B3aumoseincTByer. Ya-
CTHUIIBI, HAXOASAIIMECS B OECKOHEUHOCTH TIPU STOM, TOJIKHBI T10-
CTOSIHHO M3MEHATh CBOE HAITPABJICHUE JBUKEHUS ITPU CTOIKHO-
BEHUM paccMarpuBaeMoro tesa. Takoe pu3nyecKkyu HEBO3MOXK-
HO.

Yemeepmoe CKOPOCTb CBETA UMEET MTOCTOSHHOE 3HAYEHUE.
Cunraercs 4ToO MPOCTHIE YACTUILIBI, COCTABJIAIOIIME MTPOCTHIE U
CJIOXHBIE TeJa, 00JagaloT OMM3KUMH 3HAYEHUSIMA K CKOPOCTH
CBETa WJIM COOTBETCTBYIOT €M. [Ipu nmocrpoeHnn MaTepragbHbIX
TeJ1 CKOPOCTh TPOU3BEIEHHOIN YaCTULIbI MJIU CIIOKHOTO TeJla CHU-
kaercs (MeHslle). Ecm CKOpoCTh CBETa MOCTOSIHHA, TO B Ka-
KOM-TO MOMEHT COEJUHEHHUs IPOCTOr0 MaTe€pUajIbHOIO Tela B
6osiee cioxkHOE, OoJee CI0KHOE, COCTABHOE MaTePUAIbHOE TEJO
nepecTaHeT qBuraThes. B ciyuyae Haiei 4eCTBUTEIbHOCTH Ma-
TepUAJIbHBIE TEJIA JBUTAIOTCSA. B OTHOCUTEILHOM ITOKOE HAXOOUT-
cs1 TonbKo BeeneHnast. MarepuanbHbie Tejla camu 1o cede He 00-
JIAJIAI0T SHEpruen ass AprkeHusi. OCHOBOM UX JBUKEHUS SBJISI-
€TCsl SHEPrusl JIEMEHTAPHBIX YACTHULI, KOTOPbIE COCTABJISIIOT ITO
tesio. Eciv npezena Bey He CyIIECTBYET, TO BCE BEIIM Halller



JEACTBUTEIBHOCTH, HAXOISCh OECKOHEUHO JIAJIEKO OT «Havaja»,
JOJDKHBI HAXOMUTHCS B TIokoe. Kpome 3toro, HaOmonarenb Ha-
IIeTO YPOBHS ISCTBUTEILHOCTY HUKOT/IA HE YBUAUT JIBUKEHUSI.
Ecnu HeT ABWIKEHUS, TO U HET Pa3BUTHS, HET, HUYETO «IPYroro»
YTO €CThb B HalllEW AEUCTBUTEILHOCTU. B Hallen 1eicTBUTEIBHO-
CTU MBI HAOJTIOIaeM COBEPILICHHO JPYroe MOJIOKEeHUeE JIET.

Ectpb eme moment. Eciiu crnieioBath yTBEp:KJIEHUIO, UTO Jie-
JIeHUe Bellld OECKOHEYHO, TO B MaJIEHbKOM M BCE yMEHbIIAl0-
meMcst 10 OECKOHEUHOCTH OOBEKTe COCpeoTOYeHa OeCKOHEeY-
HO OOJTbITIast, OrPOMHAS 1 BCE BO3pacTAoNIast 10 OECKOHEUHOCTH
sHeprusi. Bece Oonee Bo3pacraroiias 10 OeCKOHEUHOCTH CKOPOCTh
JBUKEHUS TTPOCTHIX YAaCTHIL. DTO, C TOUKH 3PEHHUSI MOCTOSHCTBA
CKOPOCTH CBETa Y HAJIMUMS JIBVKCHUS B HAIlIEM YPOBHE JICCTBH-
TEJIbHOCTH, MPOTUBOPEUYNBO U HEBO3MOXHO. Kak 3Ta orpomHas
9Heprusi (CKOpOCTh ABMKEHMS) yropsinounBaetcs? Kak marepu-
aJIbHBIE TEJIa B KAKIOM YpOBHE OECKOHEUHOCTH B3aMMOJIEHCTBY-
10T Mexay coboi? Kak oHM COXpaHSIOT MpeMeTHOe, TeleCHOe
enuHCcTBO? Kak oHM 00pasyoT noxoxwue yactuiis? U Tak ganee.
Crnenyer MHOXeCTBO OE30TBETHBIX BOIIPOCOB.

ITamoe Ecnu nipenena aeneHust He CYIIECTBYET, TO BO3HU-
KaeT OECKOHEYHOE Pa3HOOOpa3ue YacTHIl B PAa3HBIX YPOBHSX U
YacTsX JeUCTBUTEIbHOCTH. BO3HUKACT U yBeIMUMBAETCS pa3HO-
oOpa3ue 4acTuIl B KaXJOM YPOBHE JEHCTBUTETbHOCTU. BO3HU-
KaeT U YBeJIMUMBAETCs pa3HOOOpa3re YacTHUIl B KaXk/I0M MaTepu-
aJIbHOM YacTuile, Tejie. Bo3HukaeT OecKoHeYHOE MHOKECTBO Ya-
CTHII, CBOWCTB YAaCTHII, UX CTPYKTYpP, B3AUMOJECUCTBUI, CUJI, 3a-



KOHOB M T.J1. Bo3HUKaeT OeckoHeuHOe pa3HOOOpa3re YacTHI 1a-
e B OTJEJIbHOM MarepuajbHOM Teiie. Bo3Hukaer Bonpoc: Kak
OECKOHEYHO Pa3HOOOPA3HBIE YACTHIIBI MOTYT COS/IMHUTLCSI BME-
cte 1 00pa3oBaTh, HAIPUMED, MOXOKHUE APYT HA Apyra JIeMeH-
TapHbIC YaCTHUIIbI, ATOMBI, TPOU3BECTH €IMHbIE (PU3NUECKUEe 3a-
KOHBI 1 Ap.? Ecnm npenena nesieHus He CyIIECTBYET, TO B OfI-
HOM aTOM€ HaXOJATCS COBEPILIEHHO JPYTUe MO KOJIMYECTBY U 1O
CBOMCTBAM YaCTHIIbI, YEM B TAKOM ke, PSIIOM PACIOJOKEHHOM
aroMe. DTUX Y4acTHL] OECKOHEYHOE MHOKECTBO. DTU YaCTULIBI OT-
JIMYAIOTCSI, ¥ HAXOXKJIECHHE MOXO0XKMX YaCTHUIl M 3aKOHOB MX B3au-
MOJEHNCTBUSI HE UMEET CMBIC]IA.

Illecmoe Kaxnoe martepualibHOe Tesio — 3T0 Marepus. Ho
KakKJJ0€ MaTepraJibHOE T€JI0 COCTOUT U3 MAaTEPUM U ITYCTOT'O MTPO-
cTpaHcTBa. Kaxaple gaiee cieayomye MaTepyaibHble TeNa, Co-
CTaBJISIIOLIME 9TO MAaTEPUAIBHOE TEJIO, TOKE COCTOSAT U3 MaTepuu
Y MYCTOro MPOCTPAHCTBA U Tak Aasee. Ecnu cienoBarh yTBEp-
KIIEHUI0 OECKOHEUHOTO JIeJIeHNs] MAaTepUH, TO B KKIOM CIIedy-
IOILIEM, COCTABJISIONIEM TeJIe Mbl HAXOAUM TOJIBKO IyCTOTYy. Ma-
Tepusi IEJIEHUEM YHUUTOXKAETCS, & OCTAETCS TOJIbKO OTJICJIEHHBIE
YaCTULIbI U TTYCTOTA. DTO SIBJISIET, YTO HET MAaTEPUU, a €CTh TOJIb-
KO MycToTa. A rAe Torga To, YTO JEHCTBYET, BOCHPUHUMAETCS,
(puxcupyercs, orpaxaercs...— marepusa? Ecim yTBep:xaarh, 4To
JieJieHre TIPeAMETOB JeUCTBUTEILHOCTH He OECKOHEYHO, TO Je-
JICHUEM MOJKHO JIOUTH /IO TOrO, YTO He JenauTcs. B atom ciy-
yae SICHO BBIJICJISICTCS IEPBUYHBIN, HECTMMBIA OOBEKT (€IMHM-
114, YaCTHUIIa, MaTepPUAILHOE TeNO0). DTOT OOBEKT UMEEeT NepBHY-



HOE, HeJIEJIMMOE, MaTepUaIbHOE TPOCTPAHCTBO. A BOKPYT HETo —
MyCTOE MPOCTPAHCTBO, B KOTOPOM 3TOT OOBEKT JIBUTAETCSI, TIPH-
COE/IMHSETCS K MOJOOHOMY U CTPOUT BCE OCTAJIbHOE.

Cedvmoe bBeckoHevHOe JiesieHre BelllY CHayasla MOXKET ObITh
JeNeHreM 4ero-imdo eCTECTBEHHOro, CyluecTByiolero. [lere-
HUE MOJIEKYJIBI, ACJICHUE aTOMa, JICJIEHUE JIEMEHTAPHOU YacCTH-
Ubl. 3aTeM 3TOT MPOLIECC MOXKET CTaTh JEJIEHUEeM Yero-ado
HEECTECTBEHHOI'0, HE CYILECTBYIOLLETO, TOTO, Yero HeT. B sror
MOMEHT MPOLECC JIeJIeHUs1 JOJKeH 3aKOHYUThCs. C 1mogoOHOM
TOYKHU 3peHus pasMbiluian U Jdemokpur. «Ecimm g cendac 310
SI0JIOKO pa3pesxy MonojaaM — y MeHs OCTaHeTCsl MOJIOBUHA 10710-
Ka; HO €CJIU 51 U Aasblie Oyy MpoAosIKaTh TaKoe JieJIeHue, BCerja
71 y MeHs B pyke Oyaet octaBarbest 1/ 8, 1/16 u T.1. 9actb s10110-
Ka? Mnn xe B KaKou-TO MOMEHT O4EpETHOE JIEIEHUE IPUBEIET K
TOMY, YTO OCTABIIAsICS YacTh yKe He OyleT o0nagath CBONCTBA-
MU s10710Ka». B 3pesiom Bo3pacte pusiocod npuiien K BbIBOAY,
YTO IpeJesl TAKOTO AEIEHUS CYILECTBYET, M Ha3BaJl 3Ty MOCIIEA-
HIOIO, YK€ HEIENMMYIO, YaCTHUIly — aTOM — «HE Pa3pe3aeMbli».
U npyrue yrBepxaenus. /4/ [lonstre aToma ObUTO BBEICHO IS
MCTHHHO Hefleumoro Tena. Tesa, KoTopoe BooOIIe He JeUTCS.
A He 17151 CJIOKHOTO TeJla — «s1Apa U EKTPOHa», KOTOPOE ITUM
MIOHATHEM OIIMOOYHO B JAHHBIA MOMEHT oOo3Hadaercs. O mpe-
Jene AeeHns] M HAIMYUY HeJeIMMOro 0OBbeKTa, ero CBOMCTBAX
ropopus . HeloToH B cBoeil pabote «OnTuka». /5/.

Bocvmoe U3 nnen 6eCKOHEYHOTO JIeNIeHUsI CAEAYeT, YTO HEeT
MaTEepUAJILHOTO HavyaJla BEUW, HET TOro, YTO HAXOAWUTCS B Ha-



yaje, B OCHOBE Belleil. Het mepBoro marepuanibHOro HOCUTENS.
[Nomyvaetcs Tak, 9TO HET TOTO, U3 YETO Belllb OyJeT CKJIa/IbIBaTh-
cs1, cTpouTcsi, OPMUPOBAThCS. A TaKKe HET COCTaBa, Cofiepka-
Hus Bel. Hetr marepun. 31aHue ectb, a CTPOUTEILHOTO Mate-
puasia, 13 KOTOPOro 3TO 3/1aHHE MOCTPOEHO, HET. DTO HE COOT-
BETCTBYET MPOCTEUININM, ECTECTBEHHBIM BEl[aM U TIOHSTUSIM Ha
KOTOPBIX TIOCTPOEHA JEeWCTBUTEIBHOCTh. DTOT apryMEHT TaKke
YKa3bIBaeT Ha TO, YTO €CThb MEPBbIN HEJIeTMMBbIi 2JIEMEHT Bellei
JIEACTBUTEIHLHOCTH.

/eBsitoe CoBpeMeHHasi HayKa BBIIENSET YaCTHIIbI, KOTO-
phie SABNSIOTCS (PyHAaMEHTATIbHBIMU, TOYSYHBIMU, HEJICTTMMBIMH.
ITO 2/EKTPOHBI, KBAPKH, YACTHUIIbl MEPEHOCSIINE B3aUMOIEH-
ctBus U Ip. Ho 3TH yacTuliipl He OTBEYAIOT YCJIOBHIO HE/IETUMO-
cTU ¥ (PyHIAMEHTATbHOCTH. DTH YaCTUIIBI 0OIAIAI0T MEKTpHYe-
CKHMM 3apsiJIoM, 3THX YaCTHIl MHOTO, 9TO YaCTHIIbl pa3HbIe, MMe-
I0T AHTUYACTULIBI, HE BCTPEYAIOTCs B CBOOOJHOM BHUJE, UMEIOT
criuHbl ¥ Jip. Hepenmumast yactuiia «ojiHa», BCe HeIeIMMbIe Ya-
CTUIIBI OIMHAKOBbIE, HENTpasbHbIEe. Bee mepBbie HeenMble Ja-
CTHUIIBl JOJKHBI ObITh OIMHAKOBBIC, HEUTpasbHbIe. DTO Cliel-
CTBHE OJHO3HAUHO BBITEKAeT U3 YcIoBUs HeaeauMocTu. Hepne-
JMMasi 4acTuia oonaiaeT MEHbIIMMH pa3MepaMu M COCTABIISIET
yKa3aHHbIe 00beKTHI. [IpOM3BOANT X CBOKMCTBA, PU3HAKY U Ka-
YecTBa.

Jlecamoe CoBpeMeHHbIe HAOMOIEHNUS YKa3bIBAIOT Ha TO, YTO
Bcenennas umeer npepesbl, 32 KOTOPHIMU OTHOCHTEJIbHAS Y-
crota. B ciyyae GeckoneuHoro neneHus Bemy Beenennas Oec-



KOHEYHA U «He OTJIMYaeTCsl OT MEHBINUX Belei». Bece 310 yka-
3bIBaeT Ha TO, UTO JICJICHUE Belly He OeCKOHeuHO. Bee 310 yka-
3bIBAa€T Ha TO, UTO HEJIEIMMBIN OOBEKT, TIepBasi MHUIIA, YaCTH-
113, TIEPBbIU JIEMEHT Belllel CyllecTByeT. B ocHoBe Bcex Bellen
JIENCTBUTEILHOCTU HAXOOUTCS HEIEJIMMBIA OOBEKT.

Oounnaouamoe Ecnv nemuts moOyio Bellb 1HCTBUTEIBHO-
CTU Ha ee COCTABJISIIOIIHE, BEIIECTBO HA MOJIEKYJIbI, MOJIEKYJIbI HA
aTOMbI, aTOMbI Ha JIEMEHTApHbIE YAaCTHIIbl, SJIeMEHTApPHbIE Ya-
CTHIIBI Ha KBapkH, oToHbl. Ecnu paznenutb KBapku, (hOTOHBI,
TO B KOHEUHOM UTOTe MOXHO TMOJOUTH K Tpeey AeJIeHus Be-
II1, MOXHO TMOJOWUTU K TOMY, UTO YK€ He aenuTtcs. [eneHuem
MO’KHO MOJIOUTH K TOMY, UTO HaXOJIMUTCSI B Ha4YaJie, B OCHOBE Be-
mieid. K Tomy, 4To camoe HauMeHbllliee, ITPOCTOe, NEPBOE HEe-
mumoe. K Tomy, 94To HUYeM HUKOrIa He pasaenuiiib. MoxHO mo-
JOUTH K HEIeMMOMY OOBeKTY (equHuIle, yacturie). [leppomy
9JIEMEHTY BEIeCTBA. «DJIEMEHTAPHOU eNHMUIIE». TaKuX 0OBbEeK-
TOB OTPOMHOE MHOKECTBO. A BOKPYI' HUX MEXIY HUMH) — IIy-
CTOE MPOCTPAHCTBO.

Ipumeuanue. MHOTOUMCIIEHHBIE JI0KA3aTeIbCTBA Mpeiena
JefieHns BerecTBa nmokaszan A.A. ['pubkos. /6/ .

Bw1600 [epeuncrienHbie apryMeHThl ((paKkThl, yTBepKASHUS U
JIp.) YKa3bplBAIOT HA TO, UTO Hpeden 0eAeHUS! MAMePUANIbHbIX
seuyell (sewecmaa) ecmo, cyujecmayem. YKa3bIBalOT Ha TO, UTO
€CTb, CYILIECTBYET MIEPBbI, HEOLAUMBbLIL 00°BEKN — INeMeHmap-
Has eOuHUUA.



Ilopsi0ok nocmpoenusi cmpykmypul geujecmaa

B nowckax Hayaja Belled W TOro, 4TO HAXOAWUTCS B Haya-
Jie, MO)KHO PYKOBOJCTBOBATbCS UJIEEH MEPBOro JI€MEHTa, a He
ujieell OECKOHEYHOTO JIeIeHUsI MaTepuaIbHON Bemmu. B HacTos-
1ee BpeMs ujes JiejieHus Belly npeodnagaer. B mowckax mep-
BOM CTPYKTYPbI BEILIECTBA IIPOUCXOANT, ITPEKIE BCErO, TEOPETU-
Jeckoe JieJieHre BelecTBa. MieT mocrpoeHue Teopuit 00 Mejib-
JalImx 3jeMeHTax BemiecTBa. M ¢ kaxasiM pa3om Bce Oonee
MaJieHbKuX. A 3ateM M (¢usnueckoe aeneHuve. JleqeHue aToMoB
B YCKOPHTEJISIX U POXKIeHHe OECKOHEYHOTO YKCiIa HEeCTECTBEH-
HBIX YaCTHUI] M1 OECKOHEYHOT'O YKCJIa CBOWCTB, KOTOPHIMU OHU 00-
JaganT. BMecre ¢ TeM, MOKHO IIOCTPOUTh CTPYKTYPY BEILIECTBA,
UCTIOJB3Ys UJIEI0 IEPBOrO JIEMEHTA, IEPBOM HEAECTUMOM €UHU-
1pl. Mes nepBoii €IMHULIBI BBICTPAUBAET CBOIO JIOTUKY U CBOIO
CTPYKTYpPY MOCTPOEHHMS BEIECTBA. DTO €CTECTBEHHAs («OT MPO-
CTOI'O K CJI0)KHOMY>») TIPUPOJIHAS JIOTUKA IMOCTPOEHUS BEIlIeCTBA
Y eCTeCTBEHHasl MCTOPHYECKH BBICTPOEGHHAs depea COOBITHI.
DTa JIOTMKA MaTEPUAIIM3YETCS MPY PEATTbHOM ITOCTPOSHHUH BEIlIe-
CTBa. DTa JIOTUKA MPOCTasi U 3aKJI0YaeTcs B caenywoniem. Ectp,
CYIIECTBYET NepBasi YacTuIla, €AMHUIIA, TIEPBbI JIEMEHT BElllH.
Ecnu 310 nepBoe, To nepen HUM HET HU4ero apyroro. [lepeg Hum
TOJIBKO MYCTOTA. JTO HavajIo nocrpoenus. Kaxuoe ciepyoiee
MaTepHrajibHOEe TeJIo oOpa3yercsl MpU COeIWHEHUU MHOXKECTBa
MIEPBBIX €JMHUII IO ONPEAEIIEHHBIM 3aKOHaM. « Bropoe» marepu-
aJIbHOE TEJI0 0Opa3yeTcsl MPU COEJAMHEHUH MHOKECTBA TEPBBIX
eaquHull. Tperbe — npu coeaHeHnn BTOpbIX eauuull. U 1.1. Ectb



3aKOHBI, IT0 KOTOPHIM IIEPBHIE, BTOPHIE U JIAJIEE PACIIONOKEHHBIE
EIUHUIBI COSMHSIOTCS, 00pasyioTcs. [Ipy HanuIuu ABUKEHUS
y MIEPBBIX €MHUI] — 3TO 3aKOHbI JBMKEHHSI, SHEPIMU U B3aUMO-
AedcTBHsA. B mponokeHHy K CKa3aHHOMY MOKHO J00ABHTH CJle-
ayioiiee. Bee citoxkHbIe MaTepuaibHble CTPYKTYPbI A€HCTBUTEITb-
HOCTH MPOXOJIAT NMOCTPOEHUE B CX00IUEMC ROMOKe 13 OeCKO-
HEYHOr0 MHOKECTBA dJIeMEHTapHbIX eqUHUIL. B cxomsiiemcs no-
TOKE MPOUCXOAUT CTPOUTEHCTBO MATEPUANIBHBIX TEJ MO 3aKO-
HaM CXOIAILErocs MOToKa. B cxonsiemes, cTekaomeMcs I0To-
KE& HEJAEIUMBIA OOBEKT, OECKOHEYHOE MHOKECTBO HEIEIMMBIX,
OJIMHAKOBBIX OOBEKTOB, COEAMHSIOTCS, OOBEAUHSIOTCS, TPYIIITHI-
pyIOTCS ¥ (MOTYT IIOCTPOUTH) CTPOSIT CYIIECTBYIOIINE BEIIN JEH-
CTBUTEJILHOCTH. VI3 HeIeMMOoro o0beKTa, KOTOPBIi OblLT HalIeH
B pe3yJIbTaTe UCCJIEJ0BaHN, MOKHO TIOCTPOMTh BCE BEIlU JeH-
CTBUTEJIBHOCTH, MOKHO TIOCTPOUTH (DyHIaMEHTAJIbHBIE, SIEMEH-
TapHbIE YACTHUIIBI, AaTOMBI, MOJIEKYJIBL. BeltecTBo, mossi. MokHO
MIOCTPOUTH HacTosIIylo BeeeHnyio.

Bakarouenue. CymecTByeT MHOKECTBO TOUEK 3PEHUSI, MO3HU-
WA, TEOPUI, KOTOPbIE BBIPAXKAIOT CBOKO JIOTUKY M TEXHOJIOTHIO
nocrpoenus Beenennoit. Cpeiy 3TOro MHOXKECTBA MOKHO Bbljie-
JIMTH JIBE, YCIIOBHO ITPOTHUBOITOIOKHBIE TOUKH 3PEHUSI, KOTOPBIE
3aKJII0YAIOTCSA B TOM, YTO Tepe/e Je/ICHNsI MaTepUaIbHbIX Be-
IIEH CYIIECTBYET U, UTO Ipejiesia JeJIeHUs Bellel He CYIIECTBY-
eT. ECTb CTOPOHHUKY MEPBOM U BTOPOU TOUKH 3peHust. CTOpOH-
HWKHM BTOPOM PA3BUBAIOT UIEW MHOXECTBEHHOCTU BCEJIEHHBIX,
MHOKeCTBEHHOCTH U3MEPEHHI, a0COMIOTU3AIIMY OTE/IbHbIX Ya-



CTel, CBOWCTB JEUCTBUTEIbHOCTH, OTPULIAHUE APYTUX, MPULY-
MBIBaHHE HOBBIX M T.J. DTO OIHA YaCTh 3HAHUS O JCHCTBUTEIIb-
HocTU. B 310l M crieyomux padotax AOMONHSETCS U pa3pada-
THIBAETCs pyras yacthb. PazpabareiBaeTcs Ipyroe HampasJieHUe
uccnenoBanus. BeeneHnHasi co3gaHa, ecth, CyIIECTBYET B ONpee-
JICHHBIX TIpejieNiax, rpaHuiiax. B rpanuiiax OpiTus. 3a mpeneiamMmu
HUYEro HeT, 3a MpejeaMu MycToTa, HeObIThe, HUuTO. BeeneH-
Hasl OCTPOEHa, CYIIIECTBYET B Ipe/iesiaX ObITHS Ha OCHOBE e/MH-
CTBA OCHOBHBIX JIEMEHTOB — MaTepUu, TPEXMEPHOTO MPOCTPAH-
CTBa, BPEMEHHU, JIBUKEHUSI, B3AUMOJCUCTBUS, SHEPIUU, PAa3BU-
i U Pasyma. [Ipu Hanmmuuu nipesena AejaeHus MaTepUuajbHOro
BeIIeCTBA U CYIIIECTBOBAHUY 1EPB0Il HeOeAUMOTl CIMPYKMYPHOTL
eOuHuubl (uacmuybot).

CBoiicTBa 3JIeMeHTAPHON € THHUIIbI

Yacmwo 1

DJeMeHTapHasi €AUHULIA — 3TO NEPBbIA U CaMblil MPOCTON
00BEKT MaTepuasibHOM JIeficTBUTENbHOCTU. Ennuia, obnamaer
MHOeCTBOM CBOWCTB. B pabote et onucanve u 000CHOBaHUE
OCHOBHBIX CBOWICTB 3JIEMEHTaPHOUN €TMHUIIbI

Hmsa nedeaumozo ooeexkma

OOBEKT, KOTOPBI HAXOMUTCS B HAUaJIie, B OCHOBE BEIllel MOX-
HO 0003HAYUTh IMOHITHEM DJIEeMEHTAPHAsI eIHHUIIA.

[Tpr HaXOXAEHUU HENEIMMOro OObeKTa STOT OOBEKT Ha3bl-
BaJICS pa3MYHbBIMU TOHATHSAMU. Henenmumebiii 06bekT. To, uto



HAXOIUTCS B HavaJie, B OCHOBE BCEX Belllell JelCTBUTEIbHOCTH,
IIpuponsl. To, 4T0 OT Hayasa CTPOUT, COCTABJIAET BCE BEILU
nevicrButebHOCTH, [Ipuponel. Ilepsoe Bemen. [lepBoanemeHT.
ITOT 00bEKT MOXKHO OBLIO Ha3BaTh YHEPreTHUEcKas eAWHUIIA,
enuHMIA SHepruv. Equaniia nemkeHus. 1o Oosee TOYHBIE C
TOUKHM 3peHHs IBIKEeHNS Ha3BaHMs. Ho, mpoBoas viccnenoBanue
C TIO3UIIMHU CTPYKTYPHI, COCTaBa, COACPKAHUS MATEPHH, YUHUTHI-
Basl, YTO 3TO OTAEJIbHOE, CAMOCTOSITENIbHOE M OTHOCUTENILHO CBO-
0omHOe 0Opa3oBaHME, ITOT OOBEKT ObLT Ha3BaH 3JIeMEHTapHas
eIUHUIIA.
Anemenmapnasn edunuua odradaem nPOMAHCEHHOCHbIO

JlJ1s1 BBISICHEHUSI HAJIMYUS TPOTSDKEHHOCTU Y 3JIEMEHTApHON
€IMHUIIBI MOXKHO CKa3aTh crienyomiee. [leppoe. Mexay ObiTrieM
(HanmmuueM) JI000i By AeUCTBUTEILHOCTH U €€ TTPOTSIKEHHO-
CTbIO BCEI/a CYILECTBYET Takasi CBsA3b. Eciu Bellb JeiCTBUTEb-
HOCTHU (aTOM, MOJIEKYJIA, IUIAHETA U T.J.) €CTh, CYIIECTBYET TO,
y Hee eCTh MPOTSKeHHOCTb. Eciiv y Bely HeT mpOoTsKEHHOCTH,
TO BellW HeT, TAKOH BEIU B IECTBUTEILHOCTU HE CYIIIECTBYET.
Bropoe. Bce uTo ecTb, CyllleCcTBYeT B JIEHCTBUTEIBLHOCTH, UMeE-
€T MPOTSIKEHHOCTh. ATOM, MOJIEKyJia, IUIaHeTa, 3Be3Ja U T.J.,
UMEIOT MPOTSKEHHOCTh. DTO BCE HAJISTHO BUIHO U 9TO HEOCTIO-
puMo. [TpoTsHKeHHOCTh 9TO HEOOXOMUMBIN U 00S3aTENIbHBIN 7151
OBITHS JIEMEHT JTI000H Belu aeicTBuTeIbHOCTH. Tpetbe. Eciu
y JIEMEHTapHOW €JUHUIIbI HET MPOTSKEHHOCTH TO, JIEMEHTap-
Hasl eIUHUIIA HE CMOXET CTAJIKMBAThCSI, HE CMOXKET KOHTAKTUPO-



BaTh, COMPUKACATHCSI, HE CMOXKET B3aUMOAEWCTBOBATH C IPYTUMU
JIEMEHTApPHBIMU €IMHULIAMH, C APYTUMHU MATEPUAIbHBIMU TOY-
KaMM AercTBUTENbHOCTA. CTOJIKHOBEHME, KOHTAKT, COMPUKOC-
HOBEHMe, B3aMMOJIEHCTBUE BCE 3TO 00s13aTeIbHble Oe3yCIOBHbIE
aTpuOyThI 151 OBITHS BCEX Belllel jefcTBuTenbHOCTU. YerBep-
toe. Ecau y aneMeHTapHON €AMHUIIBI HET NPOTSKEHHOCTH, TO Y
HEE HET I'PaHull, y Hee HET KpaeB, HET orpaHuyeHui. B atom ciy-
Yae 7ieMeHTapHasl eIUHNIIA eCTh HeUTO OecKpaiiHee, HeOorpaHH-
YyeHHoe. ['paHulipl, Kpas, SIBJSIOTCS HEOTbEMJIEMbIMH JIEMEH-
TaMU JIIOOOW BeI JeWCTBUTEIBHOCTH, BKJTIOYASI SJIEMEHTAPHYIO
enunuity. To, yTo He oOnagaeT rpaHUlIaMu, KpasiMd HE MOXKET
HIOCTPOUTh TO, YTO ITUMU aTprOyTamu oonaaaer. [1stoe. Ecim y
JIEMEHTAPHON eTMHUILIbI HET MPOTSKEHHOCTH, TO OHA HE CMOKET
HUYEro MOCTPOUTD. DJIEMEHTapHAS EAMHUIIA HE CMOKET IOCTPO-
UTh aTOMOB, MOJIEKYJI, BEILIECTBA HE CMOXKET MOCTPOUTH HACTOSI-
1IMe BeIlY JefCTBUTEIbHOCTU. He MoeT mocTpouTs Bele, Ko-
TOpBIE MPOTSHKEHHOCTBIO 001 JAIOT.

Bce nepeuriciieHHOE MOXeT ObITh OCHOBAaHHMEM JJTsl yTBEpIK/Ie-
HUs1, UTO IEMEHTapHAas eIMHUIA 00IagaeT MPOTKEHHOCThI0. O
MPOTSKEHHOCTH 3JIEMEHTAPHOM €AMHHULIBI MOKHO CKa3aTb Cle-
aywoiee. [IpoTs:KeHHOCTh JIEMEHTAPHOUN eIUHULIBI MaTepPUab-
Ha. [IpoTs:keHHOCTh HE U3MEHSIETCS TTPU JBUKEHUU, MPY B3aU-
MOJIEICTBUM JIEMEHTAPHOU eAUHUIIBI. [IpOTsS:KEeHHOCTh 1eMeH-
TApHOM €AVHMUILIBI — 3TO HAUMEHbILIAsA POTSXKEHHOCTh, KOTOPAst
€CTh B JICUCTBUTENILHOCTH. [IpoTsikeHHOCTh 00pa30BaHa IpaHU-
L[aMU, KpasiMU JIEMEHTAPHOU €TUHULIBL.



Iremenmapnas eOunuua umeem oovem

JI71s1 MOHVMaHMSI TIPOCTPAHCTBEHHOTO 00pa3a eMeHTapHON
€IMHUIIBI HEOOXOIUMO yOeTUTHCS B TOM, YTO IIPOCTPAHCTBO BCE-
I/1a TPEXMEPHO, TUIOCKOTO OJJHOMEPHOTO MPOCTPAHCTBA MOCTPO-
UTb HEBO3MOKHO. [Ipy mocTpoeHnu miockoro NpocTpaHCcTBa U3
€CTECTBEHHOTO TPEXMEPHOro HeOOXOIMMO YMEHbIIIATh OHY U3
TUIOCKOCTEH 3TOro mpoctpaHcTsa. Ho o mepe ymeHbleHus of1-
HOM M3 TIJIOCKOCTEW €CTECTBEHHOI'O MPOCTPAHCTBA U B MOMEHT
VICYE3HOBEHM S YMEHBIIIAEMOH IJIOCKOCTU UCUYE3al0T, YHUUTOXKA-
I0TCSl M pyTrHe TUIOCKOCTH. M MocTpoeHust MI0CKOro MpOCTpaH-
CTBa HE MPOUCXOAUT. Mexk 1y MIOCKOCTSIMU €CTECTBEHHOTO MPO-
CTPAHCTBA €CTh CBSA3b OBITHS. DTY CBSI3b MOKHO OTPA3UTh MIPE/-
JoxeHueM. Eciii HeT oHO# MJIOCKOCTH MPOCTPAHCTBA, TO U HET
JPYTHX MIOCKOCTEN TaKoro npoctpaHcTia. I1o oTHOIIEHMIO K Be-
1aM JIeUCTBUTETBHOCTH MOXHO OTMETUTh, YTO BEIel C OJHOM
IJIOCKOCTBIO, Belllel B OAHOM TUIOCKOCTH He cyliecTByeT. Bee Be-
M JIeMCTBUTEILHOCTU TPEXMEpHbI. Bce Bellu JelcTBUTENbHO-
CTU CYILECTBYIOT B TpeX IUIOCKOCTSIX, B TPeX M3MEPEHUsIX, Ha-
XOJSITCSI B TPEXMEPHOM IpocTpaHcTBe. OTHOCUTENBHO TOTO, UTO
MPOCTPAHCTBO BCEI/ia TPEXMEPHO, OTHOCUTEIBHO TOTO, UTO Be-
IeW C OJHOM IUIOCKOCTBIO HE CYILECTBYET MOXKHO YTBEPXKIATh,
YTO JIEMEHTapHAs €MHUIIA HE TUIOCKasl. DJleMEeHTapHasl eIMHU-
11a TpeXMepHa, OObeMHa.

Il 000OCHOBaHUSI TOTO, UTO JIEMEHTApHAsl eMHUIIA MUMe-
er 0ObeM MOXHO TNPHUBECTH Takue aoBodpl. [lepoe. Bee uto



€CTh, CYIIIECTBYET B EUCTBUTEILHOCTH, MMeeT 00beM. Beenen-
Has, 3B€3/1a, IUIAHETa, PACTCHUE, KUBOTHOE, YEJIOBEK, MOJIEKYJIA,
aroM nmMeer o0beM. OOBEM 3TO HEOThEMJIEMBIH, OE3yCIOBHBIN
1U1s1 OBITHS JIEMEHT, aTpuOyT JII0OOK BellU JeUCTBUTETLHOCTH.
Bropoe. Eciii y anemMeHTapHOM eTMHUITB HET 00beMa, TO OHa He
CMOXET CTAIKMBATHCS, HE CMOKET B3aUMOJEUCTBOBATh. TpeThe.
Ecnu y anemMeHTapHOM eMHUIIBI HET 00beMa, TO MPU JIBUKCHUH
€l HUYTO He NpensTcTByeT. B 3ToM ciiyyae evHuIa HE MOKET
M3MEHUTh HaIlpaBJIEHUs1 CBOETO ABMKEHMS, M IBUTASICh IO MPsi-
MO JIMHUM, OHA MTOCTETIEHHO YXOIUT U3 30HbI CTOJIKHOBEHUS U3
30HbI B3aUMOJIEICTBU S, U3 30HbI ObITHSA. U ee Mo OTHOIIEHUIO KO
BCEMY HET, HE CYLIECTBYET U TAKOW €JUHMIIbI, HET, HE CYLIECTBY-
er. VI3 Bcero 3Toro ciieiyer, 4to 1eMeHTapHas eIMHUIa UMEeT
00BbeM.

DreMeHTapHas €AWHUIA 3TO — KyO. DjeMeHTapHasl eJUHU-
11a TIOCTOSIHHO CTAJIKMBAETCS, IOCTOSIHHO B3aumozencTByeT. [Ipu
9TOM I10 OTHOIIEHUIO K JAPYrod 3JeMEeHTApHOW eAVHMIIEe Y Hee
peanm3yercst OHa IVIOCKOCTh TPOCTPAHCTBA. BO3HMKaeT «KBaj-
par» npoctpaHcTsa. Micxons U3 Toro, 4To MpOCTPaHCTBO Beerjaa
TPEXMEPHO, N0 OTHOUIEHHUIO K 3TOM IUIOCKOCTHA MPOCTPaHCTBA
peayuzyeTcs Ipyrue IIOCKOCTH MPOCTPAHCTBA, KOTOPHIE B 1e-
JIOM COCTaBISIOT KyO. Takum 06pa3om, MOKHO MPUITH K TIOHU-
MaHUIO TOTO, YTO JIeMEHTapHasl eIMHUIIA 3TO KyO. DieMeHTap-
Hasl eIMHUIIA TIOCTOSIHHO CTAJIKUBAETCS, IOCTOSIHHO B3aUMOJEH-
crByeT. CTajKuBaeTcsl, B3aUMOJIEMCTBYET C pa3HbIX CTOPOH, Bpa-
1aTbCsA HEe MOKeET. [10 OTHOIIEHMIO K KakI0U CIIENYIOIIEN e1-



HUIIC BO3HHMKAET KyO. YUUTHIBasl, YTO CTOJIKHOBEHUI OECKOHEY-
HO€ MHOXXECTBO, JIEMEHTAPHYIO €JUHUILY B 11€JI0M MOKHO Mpe/i-
CTaBJISITh, KaK KyO, BIMCAHHBIA B map. anee, mpogomkas xa-
paKkTepu30BaTh 00bEM, 00pa3 IEMEHTAPHOU EIUHUIIBI MOXHO
JOTIOJTHHTS clieAylolee. EquamIIa He riockasi, MoToMy 4YTo IPo-
CTPaHCTBO TpexMmepHo. Enununia He IIMHHAsI, HE pacTsHyTasl, He
BOJIOKHO, TIOTOMY YTO 3TO MPUBEET K HEYMOPSIOUEHHOCTH, Xa-
OCYy BO B3aMMOJICHCTBUU. DIeMEHTapHas €MHUIIA 3TO MaTepH-
QJIBHBIA HerycTol KyO. OTHOCUTENBHO TOTO, YTO y JIeMeHTap-
HOW e/IMHUIIBI HeT U He JJOJDKHO OBITh BHYTPEHHETO JBYIKCHUS,
BHYTpPEHHEel SHEPIruu, SHEPrUM Ha BOCCTAHOBJICHNE 00beMa, TaK
KaK HeJejMMa, OHa He M3MEHseT cBoero oobema. OobeM 3jie-
MEHTApHON €IWHUIIBI BCErJla OCTaeTcsl MOCTOssHHbIM. OcTaercst
MOCTOSIHHBIM, TIPU IBUKEHUH €JUHUIIBL, TPU CTOJIKHOBEHUH, TIPU
B3aUMOJIEHCTBUM C IPYrUMU euHuIamMu. O0beM 371eMeHTapHOW
eIVHULIBI HEAEIUM UM SBJIIET COOOM HAaMMEHBIINI 00bEeM Yero-
J100, YTO €CTh B AEMCTBUTEILHOCTH.
Anemenmapnas edunuua osuzaemcst

Ils1st 000CHOBaHUS TOTO, UTO dJIEMEHTAapHAs eMHUIIA TBUTa-
€TCs1, MOXKHO NpUBeCTHU ciieayomme noBoasl. [lepsoe. Eciu ane-
MEHTapHasl eJUHUIIA He JIBUTAETCs, TO OHA HU C YeM He Oyner
CBsI3aHa, TaK Kak HegeauMma. M 1o OTHOIIIEHHUIO KO BCEMY €€ He
CYIIIECTBYET. A 3TOro HeJoKHO ObITh. BTopoe. Eciu snemen-
TapHasi eJUHUIA HEe IBUTAETCS, TO OHA HU C YeM He CTaJIKUBAeT-
Csl, HUA C YEM HE B3aUMOAEUCTBYET. 1 0 OTHOLIEHUIO KO BCEMY €€



HET, €€ He cylecTByeT. Tperbe. Ecnm anemenTapHas equHuIa He
JIBUTAETCS, TO OHA HE CMOKET IMOCTPOUTH BCE CYHIECTBYIOLIUE BE-
1M JercTBuTenbHOCTU. YeTBeptoe. Eciu anemeHTapHas e1uHu-
11a He JIBUraeTcs, TO He OyAeT IBUKEHHs, TO BCE BEIIU JICHCTBU-
TEJIBHOCTU He cMoryT jaBurarbes. [1satoe. Kpome 3toro Heooxo-
JUMO OTMETUTh, YTO OCHOBOW MATEPUAIILHOTO CTPOEHUS SIBJISIET-
Csl OTHOIIIEHUE JBMKEeHME. [IBMKEHHEe — 9TO OCHOBHOM 3JIEMEHT,
YacTUIIa, CTPOUTENIbHBIA MaTepuasl, MaTepusi BceX Bellel jeu-
cTBUTEIBHOCTU. Bece OeCKOHEUHOE YMCIIO €UHUIL — OTHOIIEHUI
JBUKEHHUSI CTPOUT BCE MaT€pUAVIbHBIE BEIIM. A TaK — XK€ MO-
CTENEHHO peau3yeT, MaTepUaIu3yeT, OTPAXAeT U CYITHOCTHYIO
4yacTh. DJIeMEHTapHas €IMHUIIA SIBJISIETCS €r0 JIEMEHTOM. JJie-
MEHTOM IIEPBOr0, OCHOBHOTI'0, MMOPOXKJIAIOILIETO BCE, CTPYKTYPHO-
ro ypoBHs JBUkeHUs. Ha OCHOBaHMM 3TOro MOXKHO YTBEPKAATh,
YTO 3JIEMEHTapHAsl €IMHUIIA JBUTAETCSI.

V 37eMeHTapHON eJUHMIIBI €CTh a0COMIOTHOE U OTHOCUTETh-
HOe JIBVUKeHHEe. AOCOMIOTHOE JIBUKEHUE JIEMEHTAPHON eIVHHM-
LBl — 3TO JBUKEHHE OTHOCUTEIbHO TOUKM ITOKOSI, WM JIBUXKE-
HUE eJUHUIBI OTHOCUTEJIBHO MPOIIJIOr0 MECTONOIOKEHU 1. [IBU-
*KEHHUe, KOTOpOe eCTh Y eAMHUIILI Ha caMOM Jejie. AOCOTIOTHOE
JBUKEHUE 3JIEMEHTApPHOU eTUHUIIBI TTOCTOSTHHO. OHO HE u3Me-
HSETCS MPU CTOJIKHOBEHHUH, B3aUMOJECVCTBUH, CBSA3U €IMHULIBI C
JPYTUMU JIEMEHTapHBIMU €IMHUIIAMH. AOCOIOTHOE JIBUKEHHE
9JIEMEHTAPHOUN eJUHMIIBI HaesIseT JIeMeHTapHYI0 eIUHUITY a0-
COJIIOTHOM, MaKCUMAaJIbHOM, TIOCTOSTHHOM CKOPOCTBIO JIBUKEHM S,
aOCOMIOTHBIM HANpaBJIEHUEM JIBUXKEHHS, aOCOTIOTHOU SHEPrH-



eil. Y aneMeHTapHO! eAMHULIbI €CTh MHOKECTBO OTHOCUTEJIbHBIX
JIBYkKeHU. OTHOCUTENBHOE IBUKEHHUE JIEMEHTAPHOM €IMHULIbI
— 3TO ABUKEHHUE MO OTHOLIEHUIO K APYTUM 3JIeMEHTAPHbIM €/11-
HUIIaM, TOYKAM, TOUKaM OTCUYETa, CUCTEMaM, KOTOPbIE OKPYKaIOT
€e WM B KOTOPBIX OHAa HaxoauTcs. Hanbonee BaKHBIM M3 HUX
SIBJISIETCS IBUKEHUE €JUHULIBI [TO OTHOILIEHUIO K IPYrOM JIEMEH-
TapHOU €IMHUIIE, C KOTOPOM OHA CTOJIKHETCS.

VY snemeHTapHOU €IMHUIBI €CTh HaIlpaBJIEHUE ABHKEHUS.
DJieMeHTapHas €IMHUIA IBUTAeTCs TOJILKO Briepell. M3ameHeHue
HANPABJIEHUS ABUKEHUS ITPOUCXOIUT ITPU BCTPEYE, MPU CTOJK-
HOBEHUM, B3aMMOJICVCTBUU C JIPYTOM JIEMEHTAPHOUN €IMHULIEH.
DJieMeHTapHas eIMHULA IOCTOSIHHO CTAJIKMBAETCS, MOCTOSIHHO
B3aUMOJIEHCTBYeT. DTO 00s3aTeNibHOe ycioBre ee Obitus. [Ipu
3TOM HalpaBJIEHUE IBUKEHUSI €AMHUILIBI IOCTOSSHHO U3MEHSET-
csl. DileMeHTapHasi eAMHUIa cama 1o cede, caMOITPOU3BOJIBHO,
6e3 y4acTusi BHEITHUX CUJI HE MOKET U3MEHUTh HarlpaBJIeHusI
cBoero JBuxkeHus. CaMonpou3BOJIbHOE W3MEHEHUE HarpabJie-
HUS CBOETO JIBUKEHUS ITPEIIONIAracT HaJImuue y Hee CTPYKTYPbI
yIpaBJIEHU s IBU>KEHUEM. B 3TOM cilydae eMHuIA HE HeJelIiMa,
He 1epBas. A 10 yCIOBHIO OHA HEJIEJIMMa, JIEMEHTapHa, IepBasi.
W3meHeHe HaripaBlieHUs] TBUKEHUSI €IUHUILIBI TIOC/IE CTOIKHO-
BEHUS MOXKHO C(POPMYJIMPOBaTh MPUMEPHO TaK. YTOJ MU3MEHE-
HUSI HAITpaBJICHUs! IBUKEHM S €IMHULIBI COOTBETCTBYET COXPaHe-
HUIO €€ CKOPOCTH JBUKEHUS, COXpaHEHUI0 Hepruu. [1pu cronk-
HOBEHUU CKOPOCTb JIBUKEHU S €IUHULIbI, €€ SHEPTUsl HE U3MEH -
€TCsl. ITO COOTBETCTBYET CTPOrO OMPENEICHHBIM YIJIaM OTKJIO-



HEHMSI.

VY 3neMeHTapHON €IMHULIBI €CTh CKOPOCTb ABUKEHUS. Y 3J1e-
MEHTAPHON EAMHUIIBI €CTh a0COMIOTHASI CKOPOCTh JBUKEHUSI.
DTO CKOPOCTh JIBUKEHUSI €IMHULIbI, KOTOpasi €CTh Y HEe OTHOCHU-
TEJIbHO TOYKHU TMOKOsI. DTa CKOPOCTh JABUKEHUS NocTosiHHA. Ca-
MOITPOU3BOJILHO, Cama 110 ce0e CKOPOCTh JIBUKEHUS €IMHUIIB He
u3MeHsiercs. I[lpy CTOIKHOBEHUH, B3aMMOJEUCTBUN €IMHULIBI C
JPyroi 3JIeMeHTapHOM eUHHMIIeH ee aOCOI0THAS CKOPOCTD JIBU-
JKEHUs He U3MeHseTcsl. AOCOMIOTHAsT CKOPOCTh JIBMKEHUS dJ1e-
MEHTapHOU eTMHHUIIbI, TO HANOOJIBIIIAsI CKOPOCTh JIBUKEHHU S, KO-
TOpasi ECThb B ICUCTBUTENILHOCTU. Y BCEX IEMEHTAPHBIX €IUHUIL
3Ta CKOPOCTb OIMHAKOBAsl. Y 3JIeMEHTAPHOM €IMHUIIBI ECTh MHO-
KECTBO OTHOCUTEJIbHBIX CKOpocTel nBrkeHus. Hanbomee Baxk-
HOW U3 HUX SIBJISIETCSA CKOPOCTb ABUKEHH S IO OTHOLIEHHMIO K €/11-
HUIIE, C KOTOPOM OHA CTOJIKHETCS.

DJeMeHTapHas eIMHUIa 00IaJaeT SHepruei. Y aneMeHTap-
HOM €IMHMIIBI €CTh a0COJIOTHASI U MHOKECTBO OTHOCUTEIBHBIX
SHepruil. AOCOMIOTHAS SHEPTHUsl SAUHUIIBI 3TO camoe OOJIBIIOE,
MaKCUMaJIbHOE 3HAUSHHUE SHEPTrUU JIeMEHTAPHOW eIMHUIIBL. AO-
COJIIOTHASI SHEPIUsl €AMHUILIBI TIPOSIBIISIETCS, PeaTU3yeTcsl y e1u-
HUIIBI B MOMEHT JIOOOBOTO CTOJIKHOBEHUsI €IUHMIIBI C JIPYron
3JIEMEHTApPHOU €IMHULIEW. B 3TOT MOMEHT C IBUKEHHS JIEMEH-
TAPHOU €JUHUIIBI MOAHO CHSITh (OTPaKAETCsl, CYIIECTBYET U AP.)
MO3UIIMI0 padoTa. DHeprusi U3MeHsIeT HalpaBJcHUEe ABVKCHUS
JPyroi eIMHUIBI TOYHO B IMPOTUBOIMOJIOKHYIO CTOPOHY. AOCO-
JIIOTHASI SHEPTUsl EAMHUILIBI HUKOTJa HEe u3MeHsiercs. [1pu cTonk-



HOBEHHMH, B3aMMOJICMICTBUM E€IUHUIIBI C IPYTOM 3JeMEeHTApHON
eMHUIIEH ee aOCOMIOTHAST SHEPTUs OcTaeTcsl MocTossHHOW. OHa
HE YMEHBIIIAETCs ¥ He MOXET yBeInuuThcs. Ha aBrskeHue eau-
HUIbl, HA CTOJIKHOBEHME, Ha B3aMMOJEICTBUE, HA MPENATCTBO-
BaHUE, HA U3MEHEHWE HAPABJICHU I ABUKEHU ST APYrOy €IMHUIIbI
HE pacxopnyercs, He Tpatutcs. OHa He epeaeTcs OT OIHOU e/1n-
HUIIBI K JAPYroi. AOCOTIOTHASI SHEPIUsl Y BCEX eMHUI] OJJTHAKO-
Basi. OHa B OCHOBHOM ITPOSIBJISIETCS] KAK OTHOCUTEJIbHAS SHEPI U
enuHulbl. OTHOCUTEIIbHASI SHEPIUS €CTh Y IEMEHTAPHOUN e/11-
HUIBI TIO OTHOIIEHUIO K €IMHUIIE, C KOTOPOW OHa CTOJIKHYJIACh.
OTtHOCHUTEbHAS HEPTHUs SIUHUIIBI TTPOSIBIISIETCS, pean3yercs,
BBICBEUMBAETCS Y €IMHUIBI B MOMEHT KOCOTO CTOJIKHOBEHUS C
apyroi enuaulier. OHa MeHbIIe YeM aOCOTIOTHASI SHEPTHS U SIB-
JISIeTCS BUAMMOM YacThio a0COMIOTHON SHEPIHH, TIO TPUUUHE CO
HAMPaBJIEHHOTO JIBWKEHUS eUHMII. BelnunHa OTHOCUTENbHON
SHEpPIruy 3JIEMEHTAPHON €IMHUIIBI 3aBUCUT OT YIUIa, IIPU KOTO-
POM IIPOMCXOJIUT CTOJIKHOBEHHUE IBYX equHMII. OHa MOTYUHSET-
Cs1 TAaKOM 3aBUCUMOCTH. YeM OoJiblIiie yroi, Mpr KOTOPOM IPOUC-
XOIWT CTOJIKHOBEHHE JIBYX €JJMHUII, TeM OOJIbIIIe OTHOCUTEITbHAS
SHEprusi eIVHULBl, KOTOpasi Ipu 3ToM mnpossisgercd. OTHOCH-
TeJIbHAsI SHEPTUsl €CTh Y BCEX JIEMEHTAPHBIX €IMHUI]. DTa SHEP-
TYsl He JJaeT eMHUIAM CIIETIUThCS B OJHY OOJbIiyio Maccy. [Tpu
9TOM €JVHMIIA OCTAeTCSI OTHOCUTEIBHO CAMOCTOSITENTbHOM, CBO-
OOIHOM, OTAETBHON OT JPYTUX €JUHUIIL.
Daemenmapnas eOuHUUA CIMANKUBAECICS



Bo3zHukaeT HeoOX0AMMOCTb OOOCHOBATH, UTO IPOLIECC CTOJIK-
HOBEHWUSI €/IMHUI] HOCUT OOSI3aTeNIbHBIN XapaKTep, C TOUKH 3pe-
HUS ObITHS, IeMeHTapHON enuHumIIbL. [lepBoe. Eciu anemenTtap-
Hasl eJMHUIIA HEe CTAJIKUBAETCsl C IPYrod €IUHUIIeH, TO OHA He
CMOJET M3MEHUTh HaIlpaBJIeHUsI CBOETO JBMKEHUs. Y Hee HeT
MEXaHW3Ma U3MEHEHM S HAITPaBJICHU S ABUKEHU S, KPOME KaK Me-
XaHW3Ma CTOJIKHOBEeHHMS1. M OHa, He CTOJIKHYBIIMChH MTOCTENEHHO,
TI0 MPSIMOM JIMHUM YI/IET U3 30HbI OBITH S, UCUE3HET, YHUUTOXKUT-
cs. Bropoe. Kpome 3Toro, eciiv eAMHUIIA HU C YEM HE CTAJIKUBA-
€TCs1, HE B3AUMOJICUCTBYET, TO €€ MO OTHOIICHUIO KO BCEMY HET,
He cyuecTByeT. Tperse. Eciiv equHua He CTalikKuBaeTcs, TO UC-
Yye3aeT MOJTHOCTBIO €€ JIBYKeHUe. [IBUkeHre eIMHULIbI peain3y-
€TCsl, CTAHOBUTCS peasIbHbIM, IEMICTBEHHBIM, CYIIECTBYIOIIMM B
MOMEHT CTOJIKHOBeHMs. YerBeproe. Eciiv aneMeHTapHble enu-
HUIIBI TTOCJIE CTOJIKHOBEHHUS HE Pa3JIETAIOTCS B Pa3HbIE CTOPOHBI,
TO BCS Macca €IVHUII CJIMIAETCs B OJUH OOJIBIION KOM, B OJI-
HY OOJIBIIIYIO, ITYCTYI0, OECCTPYKTYPHYIO MACCy U B JIaJIbHEUIIIEM
HUYEro He MOTyT 00pa3oBaTh. A 3TOr0 He JAOJIKHO TPOU3OUTH.
VuuThiBas Bce NMEPeUrcCICHHOEe MOXHO C/IeNiaTh OOIIUI BBHIBOJI O
TOM, UYTO 3JIEMEHTapHasl €IMHUIIA CTAJIKUBAETCSI.

[TprurHON IBUKEHMS €IUHULL B Pa3HbIE CTOPOHBI P CTOJTK-
HOBEHUM, IPUYNHOM HE CIIMSTHUS €AVHMIL SIBJISIETCS TO, YTO €/IU-
HUIIbI HE MOT'YT U3MEHUTb KOJTMYECTBA CBOETO JIBUKEHUSI, HE MO-
I'YT UBMEHUTb CBOIO SHEPIUI0. YTOJI JBUKEHUS EAUHUI] B Pa3HbIe
CTOPOHBI COOTBETCTBYET TOMY, YTO SHEPrusi €AUHUI] OCTAETCS
MOCTOSTHHOW Y IIPY CTOJIKHOBEHUHU HE U3MeHseTcs. Tak ke, MOxX-



HO CKa3aThb, YTO MPUYMHON JIBUKEHUS €JUHUIL B Pa3HbIE CTOPO-
HbI SIBJISIETCS OTHOCUTENIbHASI SHEPIUSl SJIEMEHTAPHBIX €IMHMIL,
KOTOpasi BO3HUKAET MeK/1y HUIMU B MOMEHT COJVIKEHH S, CTOJIK-
HOBEHMSI UX JIpYT ¢ apyrom. /7/.

['maBHO¥, OCHOBHOW NPUYMHOW JBUKEHHUS SJIEMEHTApPHBIX
€IMHUI] B Pa3HblE CTOPOHBI MOC/IE CTOJIKHOBEHHUS], SIBJISIETCS TO
4yro B caMoM Hauasie aneMeHTapHble €AMHUIIBI UMEIOT pa3iiny-
Hble HATIPaBJIEHN S ABUKEHUS. DTH HalIPaBJIeHUsI COOTBETCTBYIOT
JBUKEHUIO JIEMEHTapHBIX eqUHUILL B CXOASIIEMCs TOTOKE.

DJeMeHTapHas eIMHULA B3aUMOJIEUCTBYET C IPYIOU JIEMEH-
TapHOI enuHMLIEH. B3auMonencTBrue earHUIbl 3aKJI0YaeTcs B
TOM, YTO OHA MPU CTOJKHOBEHUHM [IEMCTBYET Ha JAPYTYIO eIUHU-
1y, U3MEHSIET HarpaByieHue ee ABMkeHNs1. OJHOBPEMEHHO, MOJI-
BEpraeTcs JeVCTBUIO, U3MEHSIET CBOE HAIIPABJIEHUE [IBUKEHUS.

Daemenmapnasn eqyHUALA MaTepUabHA

st Toro, 4To — OBl Y3HATh, MaTEPUANIbHA STIEMEHTAPHAS /1 -
HUIIA WM HET, HEOOXOAMMO PacCMOTPETh OCHOBHBIE TTPU3HAKU
Marepuu. Marepusi 310, mpexie Bcero, He mycrora. Marepus
— 3T0 4yTO-TO. Marepus ectb, cyuiectsyer. Martepusi 1€MCTBY-
et, u3MeHsier. Marepus orpaxaercsi. Marepust cyocTpar, OCHO-
Ba BCEX Beller. Marepus conepkuTCcs BO BCEX BElllaX, OHA CTPO-
UT, COCTaBJIsAeT Bce Bely. OHa MO OTHOIIEHUIO KO MHOTMM Be-
1iaM nepBuyHa. Marepusi BOCIpUHUMAETCS, (PUKCUPYETCs, OT-
pakaeTcs HalllMMU OpraHaMu 4yBcTB. /8/. U npyrue. Bcemu 31u-
MU OTHOIICHHUSIMH, TIPU3HAKaMH OONa/IaeT SJeMEeHTapHasT e/lu-



HMIIAa. Martepuio 351eMEHTapHOW €IMHULIBI MOKHO KOPOTKO OIM-
carb. Marepusl €AMHHALIBI — 9TO YTO — TO HENPOHULIAEMOE, TUIOT-
HOE, TAKO€, YTO HE IIPOMYCKAET JBUKEHUE IPYTOU €JUHUILIBL. DTO
YTO-TO TBEPAOE, TAKOE, YTO IPU CTOJIKHOBEHUH, IEUICTBUM HE U3-
MEHsIET CBOero oobema, He JiehopMupyeTcs. TO 4TO — TO IIa-
cTuyHOe. Martepus 3JeMEHTapHOW €AVHMILIBI 9TO YTO-TO IPOY-
HOE, HE JIOMAaeMOe, He YHUUTOXaemoe. Marepus 31eMeHTapHOU
eIUHULBI UMeeT 00beM, (PUTypy, UMEeT IpaHULbl. DTO YTO-TO
HE CIMSAEMOE, He cieruisieMoe. Marepusi eJMHULIBI 3TO YTO-TO
IIOCTOSIHHOE, HEU3MEHHOe. Mareprsi eAMHUALIBL 3TO YTO-TO €U-
HOE, MOHOJIMTHOE, HETIPEPBIBHOE, HeleauMoe. Marepust equHu-
bl TIPENATCTBYET JBUKEHUIO IPYTOM €IVHUIIbI, U3MEHSET Ha-
IIpaBJIEHUE €€ IBMKEHUS. MaTepusi eIMHULIBI 5TO OCHOBHOM, I10-
CTOSIHHBIM JIEMEHT €MHOM CTPYKTYpbl enuHuipbl. OHa ecTh y
BCEX JIEMEHTAPHBIX €IUHUII.
Daemenmapnas edunuya Hedeaumas

KauecTBO HenenmmmocTu 37eMeHTapHOW eVHUIIBI ObLIO HC-
crnenoBaHo B TiaBe «[Ipenen nenieHus] MaTepraibHbIX BEIen».
KauecTBO HeIleJITMMOCTh CBSI3aHO M OTIpe/IeIsieT APYTre 1ajiee e-
peurcisieMble KaueCTBa JIEMEHTAPHOMN eMHUIIbL.

Anemenmapnas edunuua eouHas

DneMeHTapHasl eIMHUIIA TEJIECHO HEe IMpephIBaeTCs, a 3aTeM
MPOJIOJIKAETCSl CHOBA. B HEll HET MpOMEeXyTKOB, YacTeu, dje-
MEHTOB, HET MycTOThl. OHA eIMHAsI, MOHOJIUTHASI, HETTPEPBhIBHAS,



KoMMakTHas. EquHuia oqHo, enHoe, 1ejoe.
Anemenmapnas eOuHuua HenpoHuyaemas

Ecnu sanemeHTapHasi eMHUIA TIPOHKUIIaeMasi, TO B 9TOM CITy-
Jae Mpou30MIeT cieayioiiee. B MOMEHT CBOEro CTOJIKHOBEHHSI C
JPYTo¥ eIMHUIIEH 3Ta eIMHUIA He U3MEHHUT HaIllPaBJIeHUs CBOe-
ro apwkeHus. He B3auMopieficTBYsI, TPOXOIUT, TIPOCAYUBACTCS,
MIPOCKAJIb3bIBAET CKBO3b APYTYIO TIEMEHTAPHYIO €AMHHUILY U ITPO-
JOJDKAeT ABMKEHHME T10 IMPSIMOU JIMHUM. [IBUrasch o mpsiMon Jin-
HUH, €IMHUIIA TIOCTENIEHHO, YXOAUT W3 30HBI B3aUMOJICHCTBUS,
u3 30HbI ObITHs. Ecyin 3Ta 30Ha B IaHHOM ciydae, ectb. U 1o
OTHOIIICHHIO KO BCEMY YTO €CTh, €€ HET, ee He CyIlecTByeT. Ta-
KUM 00pa3oM, MOKHO IPUITH K BBIBOAY O TOM, UTO JIeMEHTap-
Hasl eIMHUIIA He JOJDKHA ObITh TpoHMIIaeMoi. OHa OKHA W3-
MEHSATh HarpaBJieHHE CBOETO JIBUKEHHMS, JIOJDKHA U3MEHSTh Ha-
TIpaBJICHKE IBUKEHU S IPYTUX €AUHUIL, JOJKHA B3aUMOJEUCTBO-
BaTh, JJOJDKHA OBITh HEMPOHUIIAEMOM.

Anemenmapnas eOuHUUA He U3MEHSIEM C80e20 00bema, He
corcumaemes, a 3amem 8bINPAMAsIEMCS, Ynpyzas

Bce 310 MOXHO y3HaTh, PO €AWHUILYy 3HAsl, YTO, €IMHUIA
HenenuMasi. Y 37eMEHTapHOM €UHMIIBI HET CMelMaIbHOrO Me-
XaHU3Ma, HeT CMelUaJIbHOTO BHYTPEHHETO JABMKEHUS, SHEPTUU
Ha BOCCTAHOBJIEHHE cBoero oobeMa. Ha BoccraHOBjIeHME cBOEH

(popmbl, pUrypsl.
Anemenmapnas edunuya ne oegbopmupyemcs



Teopernuecku, BO3MOXEH CTyYaid, KOrja eIMHulla OT B3au-
MOJEUCTBUSA C IpYroU eIMHULEH 1e(pOpMUpYyeTCs, U CTAHOBUT-
cs TIocKkoi. B 3TOM citydae, mpon30oiAeT HapyllleHue Mopsijaka
BO B3aMMOJIEICTBUM JIeMEeHTapHbIX eauHuIl. O/1Ha 9acTh, TAKUX
€/IMHMII YXOJIUT U3 30HbI B3aMMOJICUCTBUSI, 30HBI OBITHS, TOTOMY
YTO OHU CTAHOBATCS TUIOCKHE, OTHOCUTEIBHO 0e3 0ObeMHbIe, U
HE CTAJIKMBAIOTCS, HE B3AUMOJIEUCTBYIOT. Y JIPYroM 4acTu, MoJ-
HBII XaoC M HeIpeCcKa3yeMOoCTh BO B3aumoeicTuu. [lpu Ta-
KOM B3aMMOJICWCTBUY UX JAPYT C IPYTOM, OHU HIYETO CTAOUITHHO-
r0, yCTOMYMBOTO, ’KU3HEHHOTO MIOCTPOUTH HE MOTYT. Tak MOXHO
y3HaTh U YOOWTHCSA B TOM, YTO JIEMEHTapHas eIMHUIIA HE Je-
(popmupyercs.

Dnemenmapnas eOuHuUUA NPOUHAS HE JIOMAETCS HE YHUUTO-
Kaetcst

EcTb erie omHa cTopoHa HEAETUMOCTHU JIEMEHTAPHOU eNHU-
upl. Ecniu envHuna Hepenrmasi, To OHa COOTBETCTBEHHO U IIPOY-
Hasl, He JIOMAeTCsl, He YHUUYTOXKAETCS.

Dnemenmapnas eOunHuya He YHUUTOXKACTCS €TUHUIIACYIIIE-
CTBYET BEYHO

9/zemeumapua;z e()uuuua He caueaemecs ¢ ()pyeumu JICMCH-
TapHbIMW CIUHULIAMHA

Hanuyue oTHOCUTEIBHOTO ABWXXCHHU A, HAJIMYMUE OTHOCUTEIIb-



HBIX HEPruil y 3JIeMEHTAPHOW €AVHULIbI, CO3[AET JIsl HEe BO3-
MOKHOCTb HE COEJUHUTBCS, HE CJIENUTHCS C IPYTMMU €IMHULIA-
MU B OJIHO €JMHOe OOpa3oBaHHE. B MOMEHT B3auMOJIEHCTBUS
€e C JIpyrol €QVHULIEN OHM CO3JAI0T ABE MPOTUBOIIOJIOXKHBIE
SHEPruM, ABa POTUBOIOJIOKHBIX HallpaBiieHUs aBrxkeHus. [Ipu
3TOM OHHU PA3JIETAIOTCS B Pa3HbIE CTOPOHBI U OCTAIOTCS OT/IENb-
HBbIMH, CAMOCTOSITEJIbHBIMU Y HE3ABUCUMBIMU JIPYT OT ApYyra.

CBoiicTBa 3J1eMEeHTAPHON e MHHUIIbI
Yacmes 2

B pabore paccMaTpuBalOTCSl CBOMCTBA 3JIEMEHTAPHOM €u-
auibl. OObequHeHNe (COeqUHEeHNe), HENTPAILHOCTD, OJJTHAKO-
BOCTb, OTJIEJIBHOCTh, 00bEMHOCTh. MeX 1y 3/IeMeHTaAPHBIMHU €11~
HUIIAMU TIOJTHAs MyCTOTa.

Anemenmaprvie eOUHUUBL COCOUHSHOMCS 006EOUHSIOMCS

DieMEeHTapHbIE €IMHULIBI TTOCPEICTBOM JIBUKEHMSI, CTOJIKHO-
BeHUs (B3aUMOJIEUCTBUS) MOCPEACTBOM OTHOCHUTEIBHOM IHEp-
v OOBEAVHSIIOTCS, COMMKAIOTCS, IOTATUBAIOTCS JIPYT K JIPYTY.
DjieMeHTapHbIe eIMHUIIBI OOBEIUHSIOTCS (COSIMHSIOTCS) B CXO-
JSAIIEMCS TTIOTOKE, B CXOISIIUXCS TTOTOKaX. DJIEeMEHTApHbIE €/11-
HULIBI 00bEIMHAIOTCA (COEAUHSIOTC) B CXOAAIIEMCS TTOTOKE (B
CXOJISIIIIUXCS TIOTOKAX ) U 00pa3yIoT TOKH, KBAHTHI, 3aTeM BUXPe-



BbIE, CIIMPAJIbHBIE, KOHYCHbIE CTPYKTYpHI. [Ipu coequuennu eau-
HHII B TPYIIIBI (KBAHTHI, BUXPH, IIApbl) 00pa3yloTcs (hyHIaMeH-
TaJIbHBIE, SIEMEHTapHbIE YaCTHIIb (KBAPKH, IEKTPOHbI, HYKJIO-
HbI) aTOMBI, 3B€3/1bl. PyH/IaMEHTAJIbHBIE U JJIEMEHTAPHBIE YACTH-
bl SBJIAIOTCA YaCTULIAMM, [TPOM3BE/IEHHBIMU B pE3YJIbTaTe pa-
OO0TBI BUXPEBOH CMUPATILHOM CTPYKTYPBI COCTABICHHOM JIeMEH-
TapHbBIMU €AMHUIIAMU. BuxpeBasi CTpyKTypa MpOU3BOIUT aTOM.
ATOM B CBOIO OUYEPEND ABJIAIOTCA MAaTEPUAJIOM JIJIs1 TOCTPOEHUS
MOJIEKYJI U PA3JIMUHBIX MaTepUaIbHBIX TeEJl.
Anemenmapras Hedeaumas eOUHUUA HEUMPANbHAS

CylecTByeT MHOXXECTBO BBICKa3bIBAaHMI O TOM, UTO TiepBas,
camas Ipocrasl €IMHHULIA BEUIECTBA UMEET 3apsjl, MPOTUBOIO-
JIOXKHas, LBETHAsA, aHTH, HEe OAMHaKoBasd u ap. Kpome 3rtoro,
B [Ipupose cyiectByer pyHIaMEHTAIbHOE CBOMCTBO JEMCTBU-
TeJIbHOCTU — 3apsAl. CyllecTBYIOT IPOTUBOMNOJIIOKHOCTH, YACTH-
11a ¥ aHTMUYacTULa, MaTepus U aHTumarepusi. CyniecTByloT pas-
JIMYHBIE (POPMBI B3aMMOJEUCTBU A MPOCTEUIINX YacTULl U 1p. Bee
9TO CO37aeT HEOOXOIUMOCTh YOIUTHCS B TOM, UTO TIEPBHIN JJ1e-
MEHT BEILECTBa, caMas IpocTas YacTULla — JIEMEHTApHAA €/1U-
HUIIA — 9TO HEUTpaIbHOE 0Opa30OBaHUeE.

A). BpU10 10Ka3aHO, YTO JIEMEHTapHAs €AVHUIIA HEIEIMa.
Pazpnen «Ilpenen nenenust MatepuaibHbIX Belei». Hannuue 3a-
pA/a y IepBOU «HEJEeIMMOW» YaCTULIbl O3HAYAET, YTO €CTh Ya-
CTHUIIAa — OCHOBA U €CTh TO, YTO 0Opa3yeT 3apsijl, YTO KPEIUTCs K
OCHOBE. A TaK — K€ €CTb TO, U3 Y€ro 3apsj CTPOUTCs, TPOU3BO-



JIUTCS1, COCTOMUT. 3apsifi COCTOUT U3 noJist. [lose — 310 MHOKECTBO
yactull. Kakux yacrun, eciu, 3apsi IpUHAMJIEKUT TOW, KOTOpast
MeHbIIIe BCEX, MOCEIHsS B IeJIeHUU BCeX YaCTHII, HeJeaumasl.
[onyyaercs nornyeckoe npotuBopeune. «Hepenrmas yactuia»
9TO He/leNMMasi YacTulla B OKpykeHuM (y Hee eCTb) IpyTrux 4a-
CTUII, B OKpYyXeHnH 3apsiaa. CHUMast TpoTUBOpeUre HEOOXOH-
MO BBIOpaTh OJTHO CJIEJICTBUE U YTBEPXKIATh, HEIEIMMOM YaCTH-
bl C 3apsoM He MoxkeT ObiTh. VI3 3TOrO Cremyer, Hepenumas
JacTuiia He 00Ia/IaeT 3apsjIoM, eIMHUIA HEUTpaJIbHASI.

b). CymectByet ase (popmbl B3auMoaencTBus vactuil. [Ipu-
TsSOkeHUe U OTTajkuBaHue. OTTajKuMBaHUE 3TO Oojiee MpoCToe,
TIOHSITHOE U «ECTECTBEHHOE» CBOMCTBO. BO3HMKaeT mpu CTOJK-
HOBEHMHU 4YacTull. MOKeT BO3HUKHYTb MEK/AY «COBEPIIEHHO»
MPOCTHIMU YacTUlaMu. Meskay MpOCTHIMU YacTUIAMM TIPUTSI-
KEHUsl TIPOU3OUTH He MoxkeT. s mpuTskeHus HeoOXOAUMO
TO, UTO CO3/1a€T JBMKEHHE JABYX YaCTHIl Ha BCTpeuy ApYr Apy-
ry. Heobxoaumo npricnocoOnenue (mpudop, MEXaHus3Mm u Jip.).
HeoOxonuM MexaHW3M «3axBaTa» WIA MEXaHW3M OTTaJIKMBA-
HUSs, C IPYTOU CTOPOHBI. A 3TO yke TpeTbu YacTtuiibl. [loaTomy
NIepBble, HE/IEMMbIE YAaCTULIbl HE IIPUTATUBAIOT, HE MPUTATHBA-
I0TCS1, HE 00JIaJal0T MIPUTSIKEHUEM.

B). CBouicTBO 3apsf, CBA3BIBAETCA C IMPOLECCOM IPUTSIKE-
Hus vactull. [IpociexuBaercs U ycTaHABIMBAETCS JIOTUYeCKast
CBsI3b. «ECM yacTuilpl MPUTATUBAIOTCS, TO YAaCTUIIBI 0OIAAAI0T
TIPOTUBOITOJIOXKHBIMHM 3apsigaMu». [IepBbie TPOCThIe YaCTHUIIBI He
nputsruBaioT. CegoBaTesbHO, IPUTSKEHUE, 4 BMECTE C HUM U



MPOTUBOIONIOKHOCTH, BMECTE C HUMU U 3apsiibl HEJIb3s1 OTHO-
CHTh K HeJeJMMbIM YaCcTHIIaM. DTU CBOMCTBA HEOOXOIUMO WC-
KaTb B KOJUIEKTUBHOM TOBE/IEHUY TIEPBbIX YACTHII.

). BapspxkenHast yactuiia oopasyer (IIPOM3BOIUT) OKOJIO Ce-
0s1 mosie. DTO OJHO M3 OCHOBHBIX MIPABWJI CYIIIECTBOBAHMS 3aPsi-
Ja (3apsokeHHOUM vactulibl). [ose, 310 He mycToe MpoCcTpaHCTBO,
a 9TO MHOKECTBO YaCTHII, JBUTAIOIIMXCS MO ONPEIEICHHbIM Ha-
NpaBJIeHUAM, TUHUAM. Henenmumyto yacTuily Heb3s BUIETD (I10-
HUMaTh, 3HaTh U JIp.) KAK OCHOBHYIO YAaCTHUIy U MHOECTBO 4a-
CTHUI] BOKPYT ce0s1, KOTOpble OHa 00pa3yeT (IIPOU3BOIUT, POKIA-
€T). DTO MPOTUBOPEUHT JIOTUKE HeaenuMmocTu. Hegenmumas ya-
CTUIIA HE MOXeT 00pa3oBaTh, MPOM3BECTU APYIUX MaTephasib-
HBIX YacTHUI] A Tak — ke 3TO OOCTOSITEbCTBO YKa3bIBAET HA TO,
YTO HEAEIMMasi, JIEMEHTapHAsl EAUHUIA HE MOKET MPOU3BECTH
OKOJIO ceOs1 MoJIsl.

J0). Ilputskenue Mexay JByMs €JUHUIIAMUA BO3MOKHO TOJIb-
KO MOCPEACTBOM TPEThUX YacTull. Eciiu 3T yacTuipl Kak arpu-
OyT, KaK MPUHA/IIEKHOCTh, OTHOCUTD K MEPBOU YacTUIle, TO 3TO
KaK eJMHOe, YK€ HE MPOCTasi YaCTUIIA, ITO COCTABHAs YacTUILIA,
nenumast yactuna. VICTMHHO HeienMMOM YacTULIbl HE T10JTyYaeT-
cs1. [losromy HeemMMYyI0 4acTUIly HEOOXOIUMO PacCcMaTpUBaTh
OTHEJIbHO, & CBOWCTBO MPUTSKEHUE OT/IEIBHO.

E). Ecnu yactunia obnagaer 3apsaaom, To 3TO 3aps IUTI0C WU
MuHyc. Eciu yactuiia umeeTt 3apsj, To 4aCTHULa UMEeeT LBET (111
KBapkoB). Ecnu yactunia umeer 3apsij, TO OHa SBJISIETCS MPOTHU-
BOIIOJIO)KHOCTBIO. Y Hee ecTh aHThdactvua. Env yactuia umeer



3apsifi, TO OHA MPUTATHUBAET. V1 MHOKECTBO APYrMX CYIIHOCTEH,
CBSAI3aHHBIX CO CBOMCTBOM 3apsij. Eciau y HeaenmMon 4acTuibl
HET 3apsja, TO 3TU CYIIHOCTU K Hel HE OTHOCSATCS.

K). 3apsa, nosne, NpuTskeHWe — 3TO CBOMCTBO, KOTOPOE
OTHOCUTCSI K BUXPEBbIM CTPYKTypam. IJTO CBOWCTBO JPYroro
yYpOBHA OpraHusany marepuu. CBOWCTBO YPOBHSI BUXPEBBIX
CTPYKTYp. 3apsijl, oJie, MPUTSKEHUE CBSI3aHbI C «IIOSIBJICHUEM»
Y IBUKEHUEM SHEPTUH, C Pa3IMYHbBIMU B3aUMOAECUCTBUSIMU. DTO
CBOUCTBO MPOU3BOAHOE OT B3aUMOJICHICTBHSI MHOXKECTBA MEePBbIX
yactull. B ciencTBum cka3aHHOTO, CBOMCTBO HEJIEIMMOCTH Tep-
BOM €IMHMIIBI YKa3bIBAET HA TO, UTO €IMHUIIA HE UMEET 3apsiia,
10151, EAUHUIIA HEUTPaJIbHA.

3). Eciii Bce a5ieMeHTapHble €JUHUIIbI OJIMHAKOBBIC, 3HAUYUT
OHU HEUTpaJIbHBIE.

Bce 3t paccyxkieHusi roBopsAT O TOM, YTO TepBasi, camasi
MpoOCTasl YacTHIla BEIIeCTBA HEUTpasibHAS.

Dnemenmaprule eOUHUUBL 00UHAKOBbBLE

dyHIamMeHTaIbHbIE YaCTHUIIbI. DJIEMEHTAPHbIE YaCTHUIIBI: TIPO-
TOHBI, HEUTPOHBI, MEKTPOHBI, (POTOHBI. ATOMBI BOJOPO/IA, aTo-
MBI JIDYTUX XUMUYECKHUX JIEMEHTOB IO BCEMY MPOCTPAHCTBY
BcenenHoii opHakoBbie. DTO OOCTOSITEILCTBO TOBOPUT O TOM,
4YTO 0a30BbBIE EIMHUIIBI, U3 KOTOPBIX OHU MOCTPOEHBI, OIMHAKO-
BbIe TI0 (popme, 00BEMY U IBUKEHUIO.

Ecnu Bce nnim yacthb QJIEMEHTAPHBIX CAWMHUL] OTIIMYAIOTCA APYyT



OT JIpyra o CKOpPOCTHU JIBUKEHMS, TO IPOU30MIET pasliesieHne
YyacTul MO0 CKOPOCTH ABMXEHHA. OTHOCHUTENIBHO OJWUHAKOBBHIC
3JIeMEHTAPHbIE AUHULBI OTAENSTCS U 00pa3yloT CBOM BU/IbI, PO-
Ja, TUIIBl COCTaBHBIX 4acTul. OOpa3yercss MHOKECTBO pa3HbIX
YyacTull, B PasHbIX 4acTAX IPOCTpaHcTBa. Bece marepuasbHbe
CTPYKTYpHI OyAyT OTIMYAThCS APYr OT Apyra. Ha maHHBIA MO-
MEHT BO BcesneHHOM Bce CTpYKTyphl OAMHAKOBBIE. B OCHOBE 110-
CTPOEHUsI BEIIECTBA HAXOAATCS OIMHAKOBbIE «0a30Bble» YaCTH-
LBl ¥ [IOCTPOEHHBIE U3 HUX OJVUHAKOBBIE ATOMbI BOLOPO/A.

POTOHBI ABIAIOTCA CAMBIMHA MaJICHbKMMM 4acTUIIaMM Bellle-
ctBa. POTOHBI UMEIOT CaMYI0 OOJIBIITYIO ¥ OJMHAKOBYIO CKOPOCTh
IBvkeHWs1. Hannuue B JeCTBUTEILHOCTH MaKCUMAaJIBHOM, OfIU-
HAKOBOW CKOPOCTH JIBUKEHU 1, CKOPOCTH CBETA YKa3bIBAET HA TO,
YTO BCE JIEMEHTApHbIE EAUHUIIBI OJUHAKOBBIE.

Ecmu pa3zmepsl (00beM) eJMHHMIT pa3HbIE, TO TTPOU30MJIET, TTep-
BOE, M3MEHeHre JIBMkKeHus eiuHuI]. CKOpOCTh JIBUKEHUS €/IH-
HUII OynieT pasHas. Bosbinas yactuia o0naaet JIpyrod CKOpo-
CTBHIO TIPOJIBUXKEHUS B MOTOKe, B cucteMe. [IponsoiieT otiene-
HHUE MaJICHbKHX YacTHUI] OT OOJbIIKX YacTHil. [Ipousoiiaer oopa-
30BaHME Pa3HBIX YACTUI] B PA3HBIX YaCTSIX MPOCTPAHCTBA. BTo-
poe, POM30MIeT N3MEHEHNE CTOJIKHOBEHHMS, B3aUMOJICHCTBUS
enuHuIl. Byaer mporcxoauTh B3aUMOJCHCTBUE OJHON OOJIBITION
U JIBYX, TPEX, YETHIPEX M T.JI. MaJleHbKuX. CIieICTBHE, PON30M-
JIeT HapyIlIeHUe JIBUKEHUS] SHEPTUH, U COCTABHBIE YAaCTHIIBI OY-



IOyT pa3pbiBaThcsl Ha yacTu. He mpousoiier coeiuHeHus eau-
HUIl B Pa3JIM4HbIe CTPYKTYpbl. Bo3MoOxeH 1 Takou nponecc. Bee
KPYIHbIE YACTHUIIbl OCTAHYTCS, 2 MAJICHbKUE MyTEM W3JIy4YEeHUS
pasneTAaTcs B MyCToM npocTtpaHcTBe. OCTaHyTCs TOJIBKO OJMHA-
KOBbIE, «KPYIHbIE» JacTullpl. Tperbe. MasieHbKre 4acTUllbl Oy-
IOyT OTCKaKMBaTh (OTJIETaTh, CTOMIOPUTHCA IO — IPYTOMY OTpa-
KaTbCs U JIP.) OT MACCUBHBIX (CBEPX MACCUBHBIX) yactuil. Crnej-
CTBHE, HE IPE/ICKAa3yeMblid, HE 3aKOHOMEPHBII MOPSIOK CTOJIK-
HOBEHHUSI, B3aUMOJICWCTBHS M BOZHMKHOBeHMe xaoca. He coxpa-
HEHUE 3aKOHOB B3aUMOJIEUCTBUSA. YeTBepTOe, €AUHUIIBI HE CMO-
I'YT MOCTPOUTD MOXOKUX, PABHBIX MO pa3MepaM, YacTull Cleay-
IOLLIET0 MarepuanbHOro ypoBHs. IIstoe. Bo3HMKAOT BOMPOCHI.
CKOJBbKO BUJIOB YACTHII C pa3HBIMU pazMepamu, oobemamu. Ka-
KO€ COOTHOIIIEHUE YaCTHI] TT0 pa3Mepam, 00beMam, CKOJIBKO Ya-
CTUI] pa3HbIX pa3MepoB. Kak pa3Hble 4acTUIIbl COEIMHUTD U TO-
JIyYUTb OJUIHAKOBBIE (DOTOHBI, SJIEKTPOHBI, TPOTOHBI U JIP.

[Ipu HanMUMU pa3NUUMil EPBHIX €AUHULL, YUCIO (PyHIaMEH-
TaJIbHBIX B3aMMOJICWCTBUI Oy/IeT 3HAYUTEIILHO OoJIbIle. Pa3HbIX
B3aMMOJIEHICTBUIL, B Pa3HbIX YPOBHSIX OpraHu3aiuu matepun. Ha
JaHHBI MOMEHT TPOCJIeKUBAETCS e[JMHAs BEPTUKAJb B3aHMO-
nevictBuii. Craboe, CUIIbHOE, JIEKTPOMArHUTHOE, TPaBUTAITUOH-
Hoe. U ecTh OMBITKH (ITyTH) BCE B3aUMOJIEHCTBUSI CBECTHU K €/11-
HOMY B3aUMOJIEHCTBHIO.

Ecnu B3sth Pa3HbIC IO OBETY TOPOIIWHBI U ITYTEM IIPOCTOIO



MEXaHUYECKOIO AEUCTBUSA (TPACTH, pa3MELIUBaTh, CTAJIKUBATD,
TOJIKAaTh) TIOCTapaThCsi COOPATh TOPOIIMHBI TI0 MHOKECTBY OJIU-
HaKOBHIX (popM, sueek, mecT. CoOmomasi ycioBue, B KakIOH
SYENKE HAXOOUTCS BCErO HECKOJIBKO FOPOIINH, KAk 0! 110 OJHO-
My 1Bety. I3 310ro mpocroro MeXaHM4ecKoro JeMCTBUS HUYe-
ro He nony4yutcs. HeBo3MOKHO, YTOOBI TOPOIIMHBI PABHOMEPHO
3aIOJIHWJIM MPEIOCTABIIEHHbIE 1J1s1 HUX MecTa. TeM ciokHee 3To
clieJIaTh IPU HAJIMYMU OTPOMHBIX CKOPOCTEN Y Pa3HOro poja 4a-
CTHLL.

be3 TmarenbHOM HamNpaBiIEHHOW, YIPaBJISIEMOM CEJIEKLUH,
TPYIHO YPOBHSITh KOJIMYECTBO Pa3HbIX YAaCTULl B OJHOM IOXO-
KeM Ha Jpyrue oObemsbl. Kakoil ecTecTBeHHBI MeXaHU3M (3a-
KOH, IIPaBUJIO) CMOXKET 3TO C/IENaTh AJIs1 OTPOMHOIO YMCia Mep-
BUYHBIX eaunull. [Imoc, munyc. Yactuua antuyacruia, CmeHa
L[BETOB, apomaroB. 3apsil. Buxpessle cTpyKkTyphl. Pasym.

ITpu HEyNOpAAOYEHHOCTH IBUKEHNM, CTOJIKHOBEHUH, COE/IU-
HEHUI NIEPBBIX MOMEHTOB jKU3HU AEUCTBUTEIBHOCTH TPYIHO I10-
CTPOUTb OJMHAKOBbIE YACTUIIBI (aTOMBI BOJOPO/A) IPU YCIOBUU
Pa3IINIMsI UCXOIHBIX «0a30BbIX» YACTHIL.

DJIeMEeHTapHbIE €IMHUIIBI CaMble MaJleHbKUe. EMHUIBI HaXO-
JATCS y CaMOU KpalHer, HU3KOW YepThl IeJICHN, Y TIpejiesna Jie-
seHust. OKOJIO 3TOM YepThl OHU UMEIOT OIMHAKOBBIE Pa3Mephl,
OHU OJIMHAKOBHIE.

DJIeMeHTapHble €JUHUIIBI HEIETUMBbI, CIIeIOBATEIbHO, HE



UMEIOT COJEpKaHUsl, COCTaBa, BHYTPEHHEN CTPYKTYpbl, caMble
npocteie. Eciiv eIMHULIBI cCaMble POCThIE, TO OHU OAVMHAKOBBIE.

V Henenumbix eIMHUI] MUHUMAJIBHOE U PAaBHOE KOJIMYECTBO
CBOVCTB, €JUHUIILI HE UMEIOT oT/Inuni. Eciy equHULBI HE UMe-
0T OTJIMYWH, 3HAYUT OHU OJJUHAKOBLIE.

Ha naHHBII MOMEHT HEAEIMMbIMM YaCTULIAMHU CUMTAIOTCS
kBapku. [lepeunciieHHble 00CTOSITENBLCTBA YKA3bIBAIOT HA TO, UTO
KBapKH (€CJI OHU HEJIEIMMBI) He JOJIKHBI OBITh Pa3HBIMU, Pa3-
HBIX 1IBETOB U apomaroB. Hamuuue 1Beta u apomMaTa TOBOPUT
O TOM, YTO OHM Pa3Hble U ACJIUMBIE. Y HUX ECThb TEJIO U Y HUX
€CTb CBOICTBO — apoMmart, 1BeT. EcTb JomnojHuTeNnbHasi MaTe-
pyisi, SHEPTUs 11 IOCTPOEHU S CBOMCTBA, oTimuus. [lomydaercs,
YTO KBapKU JIENATCSA. A 7eMeHTapHas equHuia Heaenuma. OHa
MEHBIIIE, OHA COCTABJISIET, OHA MTOX0XKA HA JPYTUe EAVHULIBL.

B cBoux paccyxnenusax [demokput, Jlykpeuuun Kap yrsep-
KJIaJiv, BCE HENEMMbIE €IMHUIIBI UMEIOT pa3Hylo opmy. ITO
YTBEPKJEHUE OCHOBAHO HA TOM, YTO HEJJEJTMMBIE YaCTHUIIbI, UMES
pa3Hyio (hOpMy, MOIJIA COETUHSTHCS, CLEIUIAThCS APYr C ApY-
roM. Ilpu HanMuuM BO3MOKHOCTH COEIUHSATHCA MOCPEACTBOM
SHEPruM, MPUTSKEHUs, TIOCPEICTBOM CXOJSIIMXCS MOTOKOB U
BUXPEBbIX CTPYKTYP 3Ta HEOOXOIUMOCTb OTnaaaeT. Kpome Toro,
BO3HHMKAET HEOOXOIUMOCTb OTUHAKOBOCTU €AWHUIL TTPU YCIIOBUU
COE/IMHEHUs UX B BUXPEBOM CTPYKTYpE, IIPU YCIOBUU Iepeiaun



SHEPrUM.

Bce 3Tn yTBEepKIEHUS CBUJIETEIBCTBYIOT O TOM, UTO BCE JJ1€-
MEHTapHbIE EJUHUIIbI OIMHAKOBBIE.

Anemenmapnas eOunuua omoenvHa

Ecnu sanemeHTapHasi eMHUIIA OTJEJIbHA, TO 3TO 3HAYMT, YTO
OHA C IIECTU CTOPOH OTIESbHA OT Bcero ocrayipHoro. C mectu
CTOPOH, €/IMHHIIA OT/IE/IbHA OT IPYTHX SJIeMEeHTapHbIX equaull. C
KaXJI0W CTOPOHBI e[JMHUIA MaTepUaIbHO HE CIIMBACTCS, He 00b-
eIMHeHa, He CBsI3aHa C APYroil eAUHUIIEeH, C IPYTUMH eUHUIIA-
mu. C 11ecTv CTOPOH IeMeHTapHasi €IMHUIIA OT/AeeHa OT BCe-
IO, 4TO €€ OKPYkKAaEeT IIyCTOTOU.

Ecnu 6yner HaOmonaTbes (MM MOKHO MPEJICTABUTH) CBSI3b C
JPyroi eIMHUIIeH, C KAKOW — TO OHOM CTOPOHBI, TO 00pa3yercs
napa yactutl. [Ipyr CTOTKHOBEHUY, ITPU N3MEHEHU U HAITPABJICHU S
JIBVKEHU ST 9Ta CBSI3b Oy/ieT HapyieHa. Ecim cBs3b ¥ e JMHCTBO He
HapyIIIEHO, TO 3Ta YacTulia OyeT BeCTH ceOsl KaK OjIHa eIMHUIIA.
Byner onHoi, O6ynet otaeneHHo ¢ mect ctopoH. Eciu enununiia
COE/IMHEHA C IByX CTOPOH, TO 0Opa3yeTcsi 06CKOHEYHO OrpOMHAs
HUTb. DTa HUTh He OyJIeT ABUraThCs, a Oyaer myrtarbes. M Hudero
HE CMOXET IMOCTPOUTh. B JIeHCTBUTEILHOCTH MBI He HaOmogaeM
TakUX noctpoeHuid. Eciu snemenTapHas eauuuia OyaeT coeau-
HEHa C IPYroi (ApyruMu) eMHUIIEH C TPEX, YEThIPeX, MATH, I11e-
ctu cTopoH. Takoe oOpa3oBaHKe He CYIIeCcTByeT. JTo OydeT 1o



CYTH, O[JHA €IMHUIIA, OTJIEJIEHHAs OT BCETO OCTAJILHOIO U C HEBe-
POATHO CJIOKHOM BHYTPEHHEU CTPYKTYPOU. DJIEMEHTAPHAs €11-
HUIA HeJe/MMa, He UMeeT BHYTpeHHel CTPYKTyphl. [loatomy,
C TOYKU 3pEHUs JIOTUKU, BOIUIOIIEHHON B PEaJIbHOCTH, MepBast
yacTula OTIe/leHa OT BCeX JIPYTMX YacTHIl CO BCEX CTOPOH. SIB-
JISIETCS eAUHULICH, SIBJIIETCSI CAMOCTOSATEIbHBIM, HE3aBHUCHMbBIM,
oT/IeIbHBIM OOpa3zoBaHueM. Eciu anemeHTapHasi eAMHULIA HE OT-
JeJieHa BooOIIe, TO He OyJIeT MHOTOTO, a TaK — ke U OJIHOTO, e/I1-
HOT'O U BCErO OCTaJILHOTO.

OtneneHre OT BCEro OCTAJbHOIO MbI MOXEM HAOIIOgaTh IO
OTHOIIIEHUIO KO BCEM TpeMeTaM JIelcTBUTeIbHOCTH. Bee mpes-
METHI IENCTBUTEILHOCTU SIBJISIIOTCSI OTTPAHUYEHHBIMU OT BCETrO
OCTJIBHOTO CO BCEX CTOPOH. SBJISIOTCS equHULIAMU (TIpeaMeTa-
MU, TeJaMu, oObeKkTamu). [T Ha qpyrue Tena JeCTBUTE b-
HOCTH, MOJIEKYJIbI, aTOMBI, IJIAHETHI, 3B€3/lbl, MOXKHO CKa3aTb,
YTO 3JIEeMEHTapHasl elMHUIA Takas. EnquHuIa noxoxka ¢ HUMU
TEM, YTO OHA OT/IeJIeHa OT BCEro OCTAJILHOTO CO BceX CTOpPoH. OT-
JEJTIBHOCTD CO BCEX CTOPOH PaclpOCTPAHSIETCS] HA BCE COCTABHbIE
TeJa, MOCTPOEHHBIE OT HaJaIa.

OtneneHue OT BCEro OCTAJIbHOIO CO BCEX CTOPOH 3TO OCHOB-
HO€, IJIABHOE CBOMCTBO AEWCTBUTEIBLHOCTU. [0 OTHOILIEHUIO K
TeJaM JIeACTBUTEIBHOCTHA — 3TO MPOCTO, OOBIYHO U €CTECTBEH-
HO. BMecTe ¢ TemM 3TO CBOKCTBO [Iela€T MUP JAUCKPETHBIM, OT-
JIeJIbHBIM, MUPOM YaCTHIl, MUPOM TeJ, TPeaIMETOB. DTO OCHOB-
HOe (pyHJIaMEHTAJIbHOE CBOKMCTBO JIeMCTBUTENbHOCTH. OT Hava-
JIa 9TO CBOICTBO CYIIECTBYET U PACHpPOCTPAHSIETCS HAa BCe Tesa



JIEACTBUTEIHLHOCTH.

Ecnu nmepBonadano GyneT BOJIOKHO, CTpyHa, WM mone (Oec-
KpaiiHee, pacrpocTpaHsitoleecst Be3/ie), TO Mbl HE TIOIy4YUM OT-
JeJTbHBIX Belllei, MpeaMeTOB, 00 BEKTOB, MaTepUAIILHBIX TEJT eH-
CTBUTEBHOCTU. [IepBbie eIMHUIIBI (YACTULIBI) OTAEIbHBI APYT OT
Jpyra IMyCThIM MPOCTPAHCTBOM U COCTABJISIIOT BOJIOKHA, CTPYHBI,
TI0JISI ¥ BCE TO, UTO €CTh B JCHCTBUTEIBHOCTH.

CBOWCTBO OTAETBHOCTH 3JIEMEHTAPHON €MHUIIBI CBSI3aHO C
MHOKECTBOM JIPYTUX MOHSATUI U CYIIHOCTEN IEMCTBUTEIbHOCTH.
DTU CBSI3U MOKHO BHIPA3UTh B MPEJIOKEHUSIX.

Ecnmu sneMeHTapHas eAWHMIIA OTJEbHA, TO OHA SIBJISAETCS
equHuLen. SIBiseTCa ONHMM, €OUHBIM, LEJIbIM. BBITh OTHEIb-
HBIM, 3HAYUT OBITH CAMOCTOSITE/ILHBIM, OBITh HE3aBUCUMBIM 00-
pazoBaHueM. BeITh TpeMeToM, TeJIoM, OOBEKTOM.

Ecnu snemeHTapHasi elMHUIA OTAEbHA IIECThI0 CTOPOHAMU
TO, enquHUIIA 10 opMe MpeACTaBIIsieT COOOM CUMMEeTPUUHBIN
oobeM. [IpencraBnser coboit 0ObeM, uMenlmii hopMy Kyoa,
miapa. Ecnu snemeHnTtapHas eivHuIa OTE/IbHA TO, €IMHUIIA HE
BOJIOKHO, HE CTPYHa, He 1oJie, He uMeeT (pOpMy JacTHUIlbl dpupa.

Ecnu enuHUIa OTAEBbHA, 3HAYNMT, OHA OTJIE/IbHA CO BCEX CTO-
poH. He ¢ oHOI1 CTOPOHBI, HE C IBYX, TPEX, YeThIPEX, MATH, a CO
BCEX IIECTU CTOPOH.

Ecnu enquaMiia otienbHa, 3HAYUT, MEKAY eMHUIIAMA HUYETO
HET, MeXy HUMU MyCTOTa, MeX1y HUMU BakyyM. U nip.

CoeqMHUTH NIEMEHTAPHYIO €IUHHMILY, OTIEIEHHYI0 CO BCEX
CTOPOH C JIPYIroil eqUHUIIEH MOKET JBUKEHUE, MOXET CTOIKHO-



BEHUE, B3aMMOJICHICTBUE U JIPyrrié OTHOLIECHUS.

OtnemuTh eAVHALLY OT JPYrou (IPYyTrvX) €AMHULl MOXET ITy-
crota (Bakyym) M TPOTHBOIMOJOKHAS SHEPrusi, BO3HUKAIOIIAS
IIPY CTOJIKHOBEHMU JIBYX PAa3HOHAIPABJIEHHBIX €JUHUII.

AKTYaJIbHOCTb PACCYXKIEHHS O KAYeCTBE «OTAETbHOCTH» Tep-
BOW €AMHUIIEI HEOOXOAMMO B CBSI3U C TEM, UTO — ObI IOHSTD, YTO
NIPEJICTaBIISIET, U3 ce0s1 AIeMeHTapHAasI €MHUIIA, C JaHHOW TOUYKH
3peHusi. Kpome TOoro, MHOroumucieHHble TEOpUH, TIEPBOHAYANIO
NPEJICTaBIISIOT, Kak cTpyHy. Jlpyrue, kak Oeckpaiinee nose. Kak
HeuTo Oe3 rpaHull, 6e3 OTAeIeHHS OT BCEro OCTAIbHOTO. [Ipyrue,
KaK HEOIpe/IeIeHHYI0 CTPYKTYpy Bakyyma. Hekotopeie Teopun
OTPUIIAIOT HAIMYKE MOJTHOM IyCTOTHI, ITYCTOTHI, Il MEXAY Nep-
BBIMM yacTMLIaMU HeT apyrux vactuil. W T.1. ccnenys kaue-
CTBO OTIEJBHOCTH, MOXHO CKa3aTh. [IepBOHAYANIO TOTIKHO OBITH
00BbEMHO, MAaTepUAILHO U OT/IEJICHO CO BCEX CTOPOH ITyCTOTOM.
B stom cityuae GynieT NocTpoeH HaCTOSIIMI MOPSI0K Bellel.

Dnemenmapnas eOunHuua 00vemMHa

[Mpexne Bcero, HEOOXOMUMO OTMETUTh, UTO SJIEMEHTapHAas
eIMHUIA, U JTIOOON NPyro 0OBEKT, UMEIOIUN 00beM, MMeeT
IIeCTh CTOPOH. ITO OOBEKTUBHAS JTAHHOCTD.

Ecnu cMOTpeTh OTHOCUTEINILHO IBUKEHH S SJIEMEHTAPHOM EU-
HUIIbI, OTHOCUTEJILHO «IIEHTPAILHON TOYKW» €MHUIIBI, TO CYIIe-
CTBYET Tiepe/iHsAA 3a/iHsAs CTOpoHa. BepxHss, HvokHss. [IpaBas
neBasi. CTOpOHBI OTAEIBHBI APYT OT JIpyra, He coBmanamT. bes
9TUX IECTU CTOPOH HE CYIIECTBYeT HUKAKOro o0beMa. ITo Xa-



PaKTEepHO /JIs BCETO YTO €CTh, CYLIECTBYET.

Ecnu yOpats ofHy U3 CTOpoH (OECKOHEYHO yIalIuTh OHY W3
CTOPOH WJIM COETUHUTDH JIBE CTOPOHBI BMECTE) TO OOBEM pa3-
pymmtcs. O6bema He Oyaer. Kpome Toro, Heo6Xxoqumo oTMe-
TUTh, 0ObEM U BCE UTO CYIIECTBYET, CBSI3aHbI CBS3bIO OBITHS. DTY
CBSI3b MOXKHO BBIPa3uTh Mpesioxkenuem. Enqunuiia (Teno, npea-
MET, 0OBEKT) CYIIECTBYET, €CJTU OH UMeeT 00beM. Ecii HeT 00b-
€Ma, TO TaKOro mpejaMeTa He cyiiecTByer. OObeM CyIIeCTBYeT,
€CJIA €CTh (MMHUMAJIBHO) IIECTh OTAEJIEHHBIX APYT OT ApPYyra CTo-
POH.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npegocraBieH OO0 «Jlurpec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha Jlurpec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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