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BBEJIEHHUE

VYyebnas aucummuiiHa «KoHLENMIMM  COBPEMEHHOIO  €CTECTBO3HAHMSI
BKJIIOUEHA B CTPYKTYpy IMKIa o0O0Ieo0pa3oBaTebHbIX AUCHMIUIMH B paMKax
MHOTOYPOBHEBOM CHCTEMbI OOYUYE€HHS B KQYECTBE €CTECTBEHHOHAYYHON KOMIIOHEHTHI
BY30BCKOTO T'YMaHUTapHOro o0Opa3oBaHus. OITO HEOOXOAMMO TOTOMY, YTO
palMoHaNbHBIA €CTECTBEHHOHAYYHBIA METO/ BCe 00Jiee MPOHUKAET B TYMAaHUTAPHYIO
chepy, popmupyst coBpeMeHHOE co3HaHUEe oOmecTBa. Oco3HAMAsICT MOTPEOHOCTh
TapMOHUYHOTO  CHUHTE3a  JBYX  TPAAUIIMOHHO  TPOTHUBOCTOSAIINX  KYIBTYP
(ecTeCTBEHHOHAYYHON M HAYyYHO-TEXHUYECKOW, C OJIHOM CTOPOHBI, U COIMAJIBHO-
TYMaHUTAPHON, — C JAPYroi) €CTECTBEHHBIM 00pa30oM MpearnoiaracT BbIPaOOTKY
IIEJIOCTHOTO MHUPOBHJICHUS, YTO W TIOAYEPKHBACT HEOOXOAMMOCTh M aKTYaJbHOCTh
JaHHOM y4yeOHOM aucuurimHel. OHa He TpeacTaBiIsieT co0oil  Kakoe-I11Mbo
MEXaHMUYECKOE COCIMHEHHE O0IIe00pa3oBaTebHbIX KypCOB (U3HUKH, XUMHH,
OMOJIOTHHU, DOKOJIIOTHM, Teorpaduu, CHUHEPreTUKH, a SBISIETCS MPOAYKTOM
MEXIUCIIUTUIMHAPHOTO CHUHTE3a HAa OCHOBE KOMIUIEKCHOTO HWCTOPUKO-HAYYHOTO,
UCTOPUKO-(PHIIOCO(GCKOTO, COIMOKYIBTYPHOTO M DBOJIOIMOHHO-CHUHEPTETUYECKOTO
MOJTXO/IOB K COBPEMEHHOMY ecTecTBo3HaHuI0. [ToaToMy addekTBHOE TTpernogaBaHue
JUCITUTUIMHBI BO3MOXXHO HAa OCHOBE TMPUMEHEHWsS HOBOW MMapajurMbl, CIOCOOHOM
o0BeMHUTH 00a KOMITIOHEHTa KYyJIbTYPbl, W OCO3HAHUS YHHUBEPCAIBHOW POJHU
MeTas3blka, CHUHTE3UPYIOIIEro  (yHIaMEHTAJIbHbIE 3aKOHbl  €CTECTBO3HAHUS,
CHUHEPIreTHKU U (PUI0Ccopuu.

Heas npenopaBaHusi AMCHMIUIMHBI — 3aKJIIOYAeTCs B HEOOXOAUMOCTHU
O3HAKOMJICHUS  CTYICHTOB-T'YMaHUTApUEB C  JIONOJHUTENbHBIM  JUIS ~ HHUX
HEOTHEMJIEMbIM KOMIIOHEHTOM €IMHOM KYJIbTYPhl — €CTECTBOSHAHUEM — B MHTEPECAX
dbopMUpOBaHUS IIEITOCTHOTO B3I HA OKPYKAIOIINI MHUP.

bakajaBp (AMIVIOMHPOBAHHBIN CIIELUAJIMCT) TOJIKEH:

3Hamb.

— OCHOBHBIC HJIEM COBPEMEHHBIX ()YHIAaMEHTAIBHBIX €CTCCTBEHHOHAYUYHBIX
TEOPUM U UX POJIb B IPOLIECCE MEPEXoaa HAyKHh B IMOCTHEKIACCUUYECKYIO
CTaJIMI0 CBOEIO Pa3BUTHS;

— OCHOBHBIE ATallbl UICTOPUUYECKOTO Pa3BUTHSI €CTECTBO3HAHUS,

— THIbI CTUJIEH HAYYHOTO MBIIUICHUS U MTapaJurMIbHbIX YCTAHOBOK B KOHIIE
XX Beka.

ymemp:

— TBOPYECKH MPUMECHITh OCHOBHBIC HUJICH TCOPETHUYCCKOIO €CTECTBO3HAHUS B
WX CBSI3U C HAYYHBIM MHUPOBO33PEHUEM K Pa3BUTHIO COBPEMEHHOTO HAYYIHO-
TEXHUYECKOTO U COIMAIHLHOTO MPOTrpecca;

— BHJETh CIUHCTBO BCEX THUIIOB HAy4YHBIX 3HAHHA — E€CTECTBEHHBIX,
T'YMaHUTAPHBIX, TEXHUYECKHX.



T'OCYJIAPCTBEHHBIIN OBPA3OBATEJIBHBIA CTAHJIAPT BBICIIEIO
HPO®ECCHUOHAJIBHOI' OBPA3OBAHUA
CIHEIUAJIBHOCTD 061100 - «<MEHE/KMEHT OPTAHU3 AL

Obwue mamemamuyieckue u ecmecmeeHHOHAyYHble OUCYUNIUHDBL
Dedepanvhblii KOMNOHEHM

Konuenuuu coBpemenHoro ecrecrsodnanus (EH.d.03)

EcTecTBeHHOHAy4YHast M TyMaHWTapHAs KYIbTYypbl; HAYYHBIM METOM; MUCTOPHS
€CTEeCTBO3HAHUS; MaHOpaMa COBPEMEHHOTO €CTECTBO3HAHUS; TECHICHIIMU Pa3BHUTHS,
KOPITYCKYJISIpHAs M KOHTHWHYyaJlbHAs KOHIICTIIUU OIHMCAHWS TPUPOJLI, MOPSAOK H
OecTopsAI0K B PUPO/IS; Xa0C; CTPYKTYPHBIC YPOBHH OpPraHU3aIlMd MaTePUH; MUKPO-,
Makpo- ¥ MEraMHphbl; IPOCTPAHCTBO, BPEMs; NPHHIUIIEI OTHOCHTEIHHOCTH;
NPUHIIAIIBI CHMMETPHH; 3aKOHBI COXPaHEHWsS, B3aUMOJEHCTBHE; OJM3KOJCHCTBHE;
JATbHOICHCTBUE, COCTOSHUE, TPUHIMIBI  CYNEPIIO3UIMH, HEONMPEASICHHOCTH,
JOTIOJIHUTEIIBHOCTH; TMHAMHUYECKHE U CTaTUCTUUCCKUE 3aKOHOMEPHOCTH B IIPUPOJIE;
3aKOHBI COXPAaHEHHUS DSHEPruM B MAaKPOCKOIMMYCCKUX IpoIeccax; IPHHIUII
BO3pACTaHUS SHTPOIUHU; XUMHYECCKUE CUCTEMBI, YHEPTeTHKA XUMHUYECKHX IIPOIIECCOB,
pEaKIMOHHAsT CIIOCOOHOCTh BEIIECTB; OCOOCHHOCTH OHOJIOTMYECKOTO YPOBHS
OpraHU3alMHA MaTePUN; TIPUHIIMIIBI 3BOIIOINN, BOCIIPOM3BOACTBA U Pa3BUTHUS JKUBBIX
CUCTEM; MHOTOO0Opa3ne KMBBIX OPTAaHW3MOB - OCHOBA OPTraHU3aIlMN U YCTOHYUBOCTH
Onocdeppl; TCHETHKAa M SBOJIONHNS, YCJIOBEK: (DU3UOJIOTHS, 30POBHE, SMOIIHUH,
TBOPYECTBO, PaOOTOCIIOCOOHOCTh; OHO3THKA; JKOJOTHUS M 370pPOBBE; UEJIOBEK,
onocepa M KOCMHUYECKHE IHMKJIBI, Hoocdepa; HEOOpaTMMOCTh BpPEMCHH,
caMOOpraHu3alus B YXKUBOH M HEXWBOW MPHUPOJAC; NPUHIMUIBI YHHUBEPCATHLHOTO
IBOJTIOITMOHM3MA; TTyTh K €IMHON KYJIBTYpE.



YUYEBHAS ITPOI'PAMMA

Tema 1. Ecmecmeo3nanue ¢ Konmekcme KyJibhypbl.

CouunokynbTypHasi HuIIa ecTecTBo3HaHMs. [IpobGrema 1ByX  KyJabTyp:
KOH(ppoHTauus uiu corpyaHudecTBo? Hayka kak ocobas dopma 3HaHUA, Kak
MIO3HABATENbHAs JEATEIbHOCTh U KaK COI[MAJIbHbIA MHCTUTYT. HaydyHOe 1 BHEHay4HOE
3Hanue. Ornpenenenne Haykd. Hayunas wuHQopmanuss u  Hay4dHBId  METOJ.
OMIUPUYECKUI U TEOPETUYECKUN YpOBHU IMO3HAHUS. OOBEKT, NpEeIMET U CYObEKT
Hayku. OCHOBaHMs, UACaJIbl W HOPMBI Hayku. MHOrooOpasue (opM HaydHOTO
3HaHusA: (PaKThl, MPOOIEMBbI, THUMOTE3bl, TECOPUH, MapagurMel. Kareropum, wumew,
IPUHIIUIBI U 3aKOHBI KaK BayKHEWIIUE 3JIEMEHThl TEOPETUUECKUX CUCTEM. ENMHCTBO
KOTHUTHUBHOTO, IIEHHOCTHOTO U COLIMOKYJIETYPHOTO B Pa3BUTUU HAYKH.

Bo3nukHoBenue Hayku. Hayka m «mpeanaykay». Harypdunocopusi aHTHUHBIX
IPEKOB Kak IepBas (opmMa TEOPETUYECKOro 3HaHus O Mupe B uenom. Hawaio
npouecca auddepenimanuu Hayk. OcobeHHOCTH pa3BuTUs Harypduiocopuu B
NEPUOJT EBPOIEHCKOrO M apaObCKOTrO CpeIHEBEKOBBs. VcTropuyeckue 3Tarnbl pa3BUTHS
€CTECTBO3HAHMS: aHTUYHOCTb, KJIIACCHKA, HEKJIACCUKA, MIOCTHEKIAaccuka. [lepexon ot
Hatypuinocockoit ¢uszuku Apucrtorens k ¢usuke [amunes-Hwrorona —
pPEBOJIIOLIMSL B €CTECTBO3HAHMM, MPEBPALEHUE MEXaHUKH B  IOJJIMHHO
TEOPETUYECKYIO HAYKY.

[laHopamMa COBPEMEHHOI'O €CTECTBO3HAHMS M €ro IJaBHbIE OCOOEHHOCTH.
VYcunenue poaum CUCTEMHBIX, 3BOJIOLMOHHBIX M BEPOATHOCTHO-CTATHCTHYECKHUX
KOHIIEMIIUK B ecTecTBo3HaHuU. [IpoOmema peanbHOCTH B Hayke XX Beka.
[IpotuBopeuuBslii xapakTep pasButus Hayku. lIpoueccsl auddepenuuanum u
uHTerpaiuu Hayku. HoBble Hayku Ha pyoexe XX-XXI BeKkoB.

Tema 2. EcmecmeenHOHAyYHaA KADMUHA MUPA.

[Tonsitue «nayunas kaptuHa mupa» (HKM). HKM kak o606menHsIif 06pa3
peanbHOCTH, Kak (popMa cucTeMaTu3aluy 3HAHWN, KaK KaueCTBEHHOE 0000IIeHne 1
CHUHTE3 OTHENbHBIX Hay4dHbIX Teopul. Mcropnueckne Buabl 1 tunsl HKM. HKM n
HayuHble Teopur. HKM wu nayunsle peBomonuu. CootHomenne HKM wu npyrux
KOHLIENTYaJIbHO-METOJIOJIOTHUECKUX O00pa3oBaHWM: Hay4yHas MapajurmMa, Hay4dHO-
MCCIIEIOBATENIbCKAS MpOrpaMMa, TeMAaTHYeCKui aHanu3 Hayku. YenoBek B HKM.
Porp  HKM wu HayyHbIX mDapagurM B Pa3BUTUA TyMaHUTApHOIO 3HAHUS.
dyHaaMeHTalIbHbIE TapaAurMbl ecTecTBo3HaHus: HpioroH u JlapBuH, DUHIITEHH U
bop.

Tema 3. Konuenuusa ezaumooeiicmeus é gpusuxe.

PazButne npencrasieHuit o GyHIaMEHTANBHBIX TUIAX B3aUMOJICUCTBHS. THM
B3aMMOJICHCTBUSA, KOHCTAHTa CBS3U, (yHIaMEHTaJdbHBIE TOCTOsSIHHBIE. Mnaes
CUMMETpPUM B  Teopusix  (U3MYECKUX  B3auMojcicTBUM. BHyTpeHHHEe U
reoMeTpudyeckue cuMMmeTpur. CumMMeTpus Kak  IPUHUUI  JUHAMUAYECKOU
yHubUKauu Gu3nku. MUKpO-, MAKpO- U MEraMHp: €AMHCTBO U pa3Iuydue.

[IpyHUMO ~ €IMHCTBA  HCTOPUYECKOTO M JIOTUYECKOTO B M3YYEHUU
(byH1TaMEeHTaJIbHBIX B3aUMOJICICTBHIA. OTtpaxeHnue (byH1aMeHTaIbHBIX
B3aUMOJICHCTBUM B JIOTHKe NOHATUH. TpyaHocTh dusuyeckod u ¢umocodckoi
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WHTEPIpPETANA BaKHEHIINX TOJOKEHU KBaHTOBOW Teopuu. [Ipobrema cuHTe3a
KBAaHTOBBIX M PEISITUBUCTCKUX TMpeAcTaBieHU. KBaHTOBas Teopusi MOJA Kak
COBpEMEHHasi Teopusi (yHJIaMEHTAJbHBIX B3aWMOACHCTBUM. MoAenn «BEIUKOTO
00BbeIMHEHMS KaK CTpEMJICHHE B pamMKax €IMHOM KaJMOpPOBOYHOM TEOPUU OMHUCATh
TPU THIA B3aUMOJEUCTBUN. PaccioeHHbIE MPOCTPAHCTBA, MHOTOMEPHBIE T€OMETPUN
U MOJIENN cyrnepoObeTMHEHUS] BCEX B3aUMOJICICTBHIA. Konuenmms
CYINepB3auMOJICHCTBUS Y €AMHCTBO (PU3NYECKOTO 3HAHUSI.

Tema 4. Konuenuus 2n06aibno20 36010UUOHUIMA U AHMPONHBLI RPUHYUN.
Hctopruueckoe pa3BUTHE KOCMOJIOTUYECKMX B3IIsAI0B. llpencraBnenue o
Bcenennoii B kilaccH4eckor Hayke M PEISTUBUCTCKON (u3uke. 3HAYCHUE OTKPBITHS
HEEBKJIMIOBBIX TE€OMETPUH. OTkpeITHE HECTallMOHAPHOCTH Bcenennoii.
Cranosnenue u sBomonusa Bceenennoit. Crnernudrka KOCMOJIOTHYECKUX OOBEKTOB.
Jluckyccnn o conepkaHUU W cMbIcie ToHATUS «BcemeHnas B memnom». IIpobiema
oeckoHeuHOCTH BcenmenHoi. BombIoi B3phIB, I100aIbHO-KOCMHUYECKAs SBOJTIONHS 1
AQHTPONHBIN  TpUHIMIL. Pa3auyabie  (OPMYIUPOBKH  aHTPOIHOTO  IIPHHITUIIA.
«Cuenapumn» nHQIISIIIUY U pacimmperus. Camoopranusyromasics: Beenennast.

Tema 5. Konuenuusa camoopzanuzayuu 6 cO8pPemMeHHOl HayKe.

CunepreTuka Kak HOBOE€ MEXIUCUUIUIMHAPHOE HAIPaBICHUE HAYYHbBIX
uccienoBanuid. CHHepreTMdeckass MapaJurMa B KOHTEKCTE KyJBTYPhbl. 3aKOHBI
SBOJIIOIMUA M CaMOOPraHU3alMKU CIOKHBIX cHUCTeM. [IOpsAIoK U Xaoc, OTKPBITOCTh U
HEJIMHEMHOCTh, aTTPAKTOpbl M OUypKallMU KaK CBOWCTBA CaMOOPTraHU3YIOIIUXCS
npoueccoB. CMHEPreTHYECKoe BUJCHUE MUPA. KOrHUTHBHBIN MPOIECC B KOHTEKCTE
MPEACTABICHU O camoopraHuzanuv. CamMOoOpraHu3yromascs JUHAMUKA HAay4YHOTO
no3HaHusi. CUHEpPreTHYeCKoe BHJACHUE KPEATUBHOIO MbIIUICHUA. KcTtopuyeckoe
pa3BUTHE HAyKM W KYJIBTYPhl B  CHHEPIETHYECKOM  MPEACTABICHUMU.
Helipocunepreruka. CoumocuHepreTuka.

Tema 6. OcnoeHble KOHUenyUU Xumuu.

OO6mue npeacTaBieHUs] O KOHUENTYyalbHBIX cUCTeMax XUMHHM. CTaHOBJICHUE
XAMHUU KakK HayKd. [IOHATHS «XMMUYECKHI JJIEMEHT)», «XUMHUYECKOE COCAUHECHUE,
«xumMuueckas peakuus». [lapagurmbel HEOPraHUYECKON U OPraHUYECKON XuMuu. Posib
KaTajiu3a. OBOJIOIMOHHAS XWMHSI — BBICIIAs CTYNEHb PAa3BUTUS UJCH B XUMHH.
KoH1enuys XuMHYECKOHN SBOJIFOIIMN U OMOTeHE3HC.

Tema 7. bBuonozus 6 coepemennom ecmecmeo3HaHUU.

OT HaTypaJUCTHYECKOW OWOJIOTMM HA TYyTH K TEOPETUYECKON OMOJIOTHH.
Konmermmust  (pU3UKO-XUMHYECKOH ~ OMOJOTMHM: METOIbI M II03HABaTEIIbHBIC
BO3MOXXHOCTH. KOHIIEIIINS DBOJIOIMOHHON OHOJOTHU: CTAHOBJIEHUE, OTaIlbl U
OCHOBHOE coziepkaHre. CHHTETHYECKas 3BOJIIOIUS U TCHETHKA.

Konrenuust CTpyKTypHBIX YpOBHEH B OHMOJIOTHU. MOJEKYIIpHO-TeHETHYECKUI
YPOBEHb: MPOUCXOXKJCHUE JKU3HM, JOKICTOUYHBINM TMPEIOK, POJIb HYKICHMHOBBIX
KHCJIOT, «MEXaHM3MbI» MYTallui, MOJICKYJSIPHbIE OCHOBBI OOMEHA BEIECTB.
OHTOreHeTUYECKUd YpOBEHb: TIEPBBIM OpPraHU3M — aAPXEKJIETKAa, KOHIICIIIHUS
apxe0aKkTepuii, NPOKAPHOTBI W OBYKAPUOThI, THUMIbLI Tpoduu. I[lomyasHMOHHO-
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OMOILIEHOTHYECKU ypoBeHb. buocdepnsiii ypoBeHb. buocdepa u Hoochepa.
EnuHCTBO M MHOrooOpasue oOpraHmdyeckoro mupa. JKu3Hb Kak OHOJIOTHYCCKHIA
Kpyrooo6oport Beriects. [Ipo6iiemMsbl sko10ruu.

CoBpemeHHass Hayka 00 OCHOBHBIX dTamax MW  3aKOHOMEPHOCTSIX
anTponocormoreHe3a. CooTHOIIEHHWE OHMOJIOTHMYECKUX M COLMAJIBHBIX (PaKTOPOB
aHTPOTIOTCHE3a.

Tema 8. /Ku3nv Kak Kocmuueckoe saejieHue.

Kocmuueckoe HampaBieHHe OTE€UEeCTBEHHOW HAYYHOM M (PHIIOCO(PCKON MBICITU
(H.®.Denopos, H.A.Ymos, K.O.[luonkosckuii, B.1.Bepnaackuii, A.JI.UnxeBckui,
H.I"' Xonomnsriii). Ot «dmrocodun obdmero aema» K pemieHH0 HOOCHEPHBIX 3ajad.
[Tanncuxu3M © KapTUHHOE U300paKeHUE «UYBCTBEHHOMW IKHU3HU» aroMa U
Bcenennoii. KocmoranerapHblid  (peHOMEH 4esoBeKa. AHTPONOLEHTPU3M U
aHTpPONOKOCMU3M.  KOHIIeNIMS ~ BHEKJICTOYHBIX  HMHQPOPMAIMOHHBIX  CTPYKTYP.
[Tapagoxcs! yonoruu. [Ipodnembr HIIO u npyrux «aHOMaJIbHBIX) SIBJICHUM.

Tema 9. Koneepzenuyusa ecmecmeeHHO-HAYUHO20 U SYMAHUMAPHO20 NO3ZHAHUA.

@opMUPOBAHHUE €IUHOW HAYKU B TEXHOTCHHOM LMBWJINA3AUUU. THIIBI HAYYHOU
pallMOHAJIBHOCTU.  YenoBe4eCcKne  M3MEPEHUs  NOCTHEKIIACCUYECKOW  HAyKH.
I'ymanuzanuss ¥ TyMaHWUTapu3alus COBPEMEHHOTO ecTecTBO3HaHus. [IpoGrmema
CyOBEKTUBHOCTU B Mo3HaHUU. [IpoGiiemMa «TOYHOCTH» B HayKe: €CTECTBO3HAHHE U
coudorymaHutapHoe 3HaHue. VMctmHa um Bepa B Hayke M KyinbType. LleHHOCTHOE
M3MEPEHHE €CTECTBEHHOHAYYHOIO 3HAaHUs. OJTUKAa Haykd. I[IpaBoBbIE AaCHEKThI
OMOTEXHOJIOTHU U OMOITHKHU.



CIIPABOYHBII MATEPUAJI

1. PABBUTUE ECTECTBO3HAHUA

Mup, OKpyXarolldii 4YenoBeKa, MPEICTABISIET €OUHOE U LEJIOCTHOE
oOpa3zoBaHue, B KOTOPOM BCE€ SIBJICHHSI W TMPEAMEThl CBSI3aHbI U B3aUMOJICHCTBYIOT
apyr ¢ apyrom. CiaenoBaresibHO, HAIlIE MPEICTABICHUE O MUPE JOJKHO OTPAXKATHCS B
€IMHCTBE BCEro Hamero 3HaHus. EQuHCTBO HayyHOro 3HaHuMs (opmupyercs B
npolecce B3aUMOACUCTBUS, IUPPEpeHIHAMM W WHTErpallMd 3HAaHUS B XOJE
Pa3BUTHSI KOHKPETHOW HAYKH.

Pa3BuTne Hayky UAET HE TOJIBKO IyTEM ITOCTENEHHOTO HAKOILIEHUS BCE HOBBIX
Y HOBBIX JAaHHBIX, TAK KAK B 3TOM CIIy4ae HE IPOUCXOAUT OTPAKEHUS LIEJIOCTHOU
KapTUHBI pa3BUTUsl Hayku. Hanbomnee pagukaibHble U3MEHEHHUS B HAyKe CBEPILAIOTCS
B MIEPUOJ HAYYHBIX PEBOJIIOLINAN, B PE3YJIBTATE KOTOPHIX MTEPECMATPUBAIOTCS TPEKHUE
WU, METO/Ibl UCCIIEI0BAaHNS, IEPEOCMBICIMBAIOTCS PE3YJIbTAThI (MTapaAUurMbl HAyKH).
[Tepexon x HOBOW MapaauWrMe HayKu MPEXIE BCETro CBsi3aH ¢ nuddepeHnnanuen u
uHTerpanuen 3HaHus. uddepeHnuaius - 3TO O4eHb BaXKHBIA dTall B Pa3BUTHHU
Hayku. OHa HampaBjieHa Ha Oosiee TIATEIbHOE M TNIyOOKOE M3YYEHHME OTAEIbHBIX
MPOIIECCOB W SIBJICHWM B OMpEICICHHOW o0iiacTh 3HaHWU. B pesynbrare Takoro
UCCJIEIOBAaHUSl TOSABISIIOTCS  OTHEIbHBIE HAy4YHbIE JMCLMIUIMHBI, BO3HHUKAIOT
MEXAUCLUIUIMHAPHBIE CBSI3U, KOTOPHIE MOT'YT B UTOI'€ TOKE BBIJACIIUTHCS B OTAEIIbHBIE
Hayku. B JlpeBHeit ['peniun He OBLJIO CTPOTOro pas3ielieHUs] MEXKIY KOHKPETHBIMHU
o0nacTsIMU 3HAHUM, HE OBUIO W OTHENbHBIX HAYYHBIX JUCHUIUIMH. Bce 3HaHus u
METOJIbI HCCIEAOBAHUS SIBICHUM MNPUPOABI CYIIECTBOBAJIM B E€AMHOW 00JacTH
Hatyppuinocopuu. PaszneneHue ecCTECTBEHHO-HAYYHBIX JAUCIUIUIMH  BIIEPBbIE
MIPOU301LIO B 310Xy Bo3poxkaeHus. B 3T0 BpeMsi MOABISIETCS AKCIIEPUMEHTAIBHOE
ecrecTBO3HaHue. MccienoBanue nNpupoabl HAUMHAIOCh C MEXaHUYECKUX ITPOIECCOB
Kak HanOoJsee MpoCcToil POpPMBbI ABHKEHUS MATEPHH.

OcHoBbl Mexanuku 3anoxwn [. Tamuneit (1562-1642), 3anumaBmIUiACS
UCCJeI0BaHMEM CBOOOIHO Majaronux Ten. l'amuneit copmynupoBan ynpaBIsionye
MEXaHMYECKUMH TPOLECCAMU 3aKOHBI HM3JIOKWJI OCHOBBI MEXAaHMKHA. B HaydHyrO
TUCIUIUIMHY MexaHuKy mnpeBpatun M. Heroron (1643-1727). 3areM mocTeneHHO
dbopmupyrorcs (uzuKa, XUMUs, OMOJOTUS U JIpyrue (yHIaMEHTAIbHbIE HAyKH O
npupozne. Kaxnas Hayka nponuia cBoil myTh pazButus. [1o Mepe HaydyHOro nporpecca
IIPOLIECC TOSIBIICHHSI HOBBIX HAay4YHBIX IHUCLHIUIMH Bce yckopsuics. HecMmoTps Ha To,
YTO IPU HTOM BO3PACTAIOT TOUHOCTh U NTyOWHA HAIIMX 3HAHUM O SIBICHUAX IPUPO/BDI,
OJTHOBPEMEHHO MPOUCXOAUT OCJIA0JIEHUE CBA3CH MEXKAYy OTAEIbHBIMU HayYHBIMH
JUCUUIUIMHAMM U JAX€ MEXKy OTIEIbHBIMU BETBIMH OJHOW M TOM K€ HayKH. Takum
o0pa3oM, JUCUUIUIMHAPHBIA TOAXOA TPO3WI TMPEBPAaTUTh EAUHYI0 HAayKy B
COBOKYITHOCTb OTJIEJIbHBIX, 000COOIEHHBIX, Y3KUX HayK.

Hayka cama BbIpaboTanza MeETOAbl M CpeICTBa JJIsi  MPEOJOJICHUS
OTPAaHUYEHHOCTH YHCTO JUCHUIUIMHAPHOIO MOAXOJa K H3YYEHHUIO OKPYKAKOLIErO
mupa. JucuuniamHapHbi TOAX0, OPUEHTUPOBAHHBIN HA U3YYEHHUE CHEIM(PUUECKUX,
YaCTHBIX 3aKOHOMEPHOCTEM KOHKPETHBIX SIBJICHUM, HE CHOCOOCTBYET OTKPBITHIO
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0oree IyOOKHX OOIIMX 3aKOHOMEPHOCTEH, a TeM Oosee (hyHIaMEeHTAIbHBIX 3aKOHOB,
OTHOCSIINXCS K B3aMMOCBSI3aHHBIM KJIaccaM SIBJICHUM W IIEJBIX 00JacTeH TPHPOJIBI,
pPAcCKpBIBAIOIIMX  €IMHCTBO  MPUPOABI,  B3aUMOCBSA3b U B3aUMOJICHCTBUE
COCTaBJISIIOIIMX €€ OOBEKTOB M MpoleccoB. BceiencTtBue 3TOro nosiBiasieTcss HOBBIN
MOJIX0/l, KOTOPbIA HA3bIBAETCS MHTETPAIMOHHBIM, WM MEXIUCHUIUTMHAPHBIM. B
ATOM TOJXOJI€ MPOUCXOJUT MHTETpalusi HAy4dHOIr'o 3HAHUs, KOTOpas COBEPIIAETCS B
pazMyHbIX (QopMax, HAuMHAs MPUMEHEHUEM MOHATHUMA, TEOPUH U METOJOB OIHOU
HayKH B JPYTrOMl M KOHYAs BO3HHKIIINM B HaIlleM CTOJIETUU CHCTEMHBIM METojoM. B
pe3yabTaTe TaKoro MOIX0/1a HayKH JICNIAl0T OOJIBIITNE CKaYKH B CBOMX MCCIICIOBAHUSIX.
Tak, Ouoyorusi JOCTHINIAa OYEHBH OOJBIINX YCIIEXOB, HauaB HMCIOJIB30BaTh B CBOUX
WCCIICMOBAaHUAX (PU3MYecKre METoabl. B pesynbrare B3aMMOJEHCTBHS JAaHHBIX HAyK
Ha WX CTBhIKC BO3HUKIA OMOGHW3HWKA. AHAJOTUYHO TOSBHINCH OMOHHWKA, TEOXHMHUS,
OMOXMMHUS U IPYTHEC HAYKH.

KonkperHsie, yacTHble, ClENMAIbHBIE MPUEMbI U CHOCOOBI MCCIIEIOBAHMS B
Pa3IMYHBIX HAayKaX MOTYT 3aMETHO OTJIMYaThCs, HO OOIIMIA TOAXOA K TO3HAHUIO,
METOJ] MCCIIEIOBAHMSI OCTAETCA B CYIIHOCTH TEM >K€ CaMbIM. JTO TaK Ha3bIBA€MBIii
CHUCTEMHBIN METOJI, KOTOPBIM JAaeT BO3MOKHOCTh pPacCMaTpUBaTh OOBEKTHI U SIBJICHUS
B MX B3aUMOCBS3UM U 1eJOCTHOCTH. CHCTEMHBIH METON SBISETCS HauOosee
2h()EKTUBHBIM CPEICTBOM HMHTETPAIIMOHHBIX HccaeaoBaHuii. OOIme IpUEMEl,
OPUHIIMIBL W METOALI TIO3HAHUS MOXXHO OXapaKTepU30BaTh KaK CTPATETHUIO
UCCJIeIOBAaHUs, @ YACTHbIE IPUEMBI U METOJIbI, UCIIOIb3yeMbIE€ B OTJIEIbHBIX HAyKaXx,
KaK TaKTUKY HCCIIEIOBAHUSI.

Hctopuyeckn CIOXKUIOCH TaK, 4YTO MeToj (QopMuUpyeTcss B paMKax
MPAKTUYECKOM  JEATENbHOCTH Kak TpeOOoBaHUE COONIIOEHUS  OMNpeAesIeHHON
MOCJIEIOBATEIbHOCTU JIEUCTBUM B MPOIIECCE M3TOTOBICHUS HEOOXOIUMBIX TIPEIMETOB
U OpyIuid, a TakXe MPOU3BOJCTBA MarepualdbHBIX Onar BooOme. C oTaeneHueM
(GU3UYECKOTO W YMCTBEHHOTO Tpylda W BO3HUKHOBEHHWEM HAyKH TIOSBIISCTCS
HEO0OXOIMMOCTh B M3YyYEHUHU CITOCOOOB IMONYYCHUST HOBBIX 3HAHWM, a JUIsl aHAIHM3a U
OTICHKM PAa3JMYHBIX METOIOB - 0CO0O€ YYEHHE O METOJE, KOTOPOE HAa3bIBACTCS
METOHO0JIOTHEH.

Ha »smmmpryeckoi, WM ONBITHOW, CTAaIWHA W3YYEHHUs TPUPOABI ITIaBHBIM
00pa3oM HCIONB3YIOTCS METOBI, ONTUPAIOIINECS Ha YYBCTBEHHO HAITISITHBIC MPHUEMBI
U crmocoObpl mo3HaHWSA. K HHUM OTHOCATCS CHCTEMaTHYECKHE HAOI00eHUs,
IKCnepuMenm U usmepenus.

Ha0aronenust SBISIOTCS TEPBOHAYAIBHBIM HMCTOYHMKOM HHpopManuu. B
HayKe HaOJIOJCHHS CYIIECTBEHHO 3aBUCAT OT Teopuu. Beap mpexae yeM HabIonaTh
YTO TO, HEOOXOIMMO UMETh KaKyl0-THOO HJICI0, IPEANOIOKEHUE W JIOTAJKy O TOM,
YTO cieayeT uckarb. [loaTomy B Hayke penko OBIBAIOT OTKPBITHS, CBSI3aHHBIE CO
CIy4allHBIM, 3apaHee HE TNPETyCMOTPEHHBIM HaOmofaeHueM. CHUCTEMaTHYHOCTD,
KOHTPOJIUPYEMOCTb U THIATENIHOCTD — XapaKTepHbIE TPeOOBaHUS 11l HAOIIOIECHUS.

JKCIEePUMEHT — BAKHEUIIIMN METOJ SMIIMPUUYECKOTO MUCCIEI0BAaHNUs, KOTOPbII
CHEIUAJIbHO CTaBUTCS TaK, 4TOObI MOXKHO OBLJIO HAOMIONATh MPOLIECCHl U SIBJICHUS B
YCIIOBUSIX, HE WCHBITHIBAIOIIUX BIUSHUS TOCTOPOHHUX (pakTOpoB. SIBIEHUE
U30JIUPYETCST OT BO3JICUCTBUS KaKUX-JIMOO HECYIIECTBEHHBIX (hakTopoB. MHorue
€CTECTBEHHbIC HAyKH COBEPILWIM TUTAHTCKUE CKAYKH B CBOEM Pa3BUTHH HWMEHHO
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Onmaromapsi SKCTIepUMEHTy (aromMHasi W siaepHas (pu3uka, MOJEKyJspHash OUOJIOTHS,
xumMuss u Ap.). [lodTOMy OSKCIIEpUMEHT MOJIY4Yus HauOOJbIIee IMPUMEHEHHUE B
€CTECTBEHHBIX Haykax. B Hacrosiiee Bpemsi OH 3HAUUTEIBbHO YCIOXKHUJICSA KaK IO
TEXHUYECKOW OCHAIIEHHOCTH, TaK U MO TEOPETHUYECKOMY OOOCHOBAHMIO. DTO HAILIO
OTpaXEHUE B TIOSBICHUM TEOPUU IUTAHUPOBAHUS DOKCIIEPUMEHTa U METO/ax
CTaTUCTUYECKONH 00paOOTKH pe3yJIbTaTOB.

N3mepenusi He SBISIOTCS OCOOBIM AMIUPHUUYECKUM METO/IOM, a COCTaBIISIOT
HEOOXOAMMOE JIOTIOJIHEHHE JIIOOOTO  CEepPhe3HOTO0 HAYyYHOTO HAOMIOACHHUS H
JKCIIEpUMEHTa. B HacTosimee Bpems i TPOBEICHUS W3MEPEHUN MCIOIb3YeTCs
OYEeHbB CJIOKHAsI TEXHUKA, B TOM YHCJIE M KOMITBIOTEPHASI.

Ha Teopernueckoil craguu mnpuOeraroT K aOCTpakuusM H 0Opa30BaHUIO
MOHATHH, CTPOSIT THUIOTE3bl W TEOPHWH, OTKPBIBAIOT 3aKOHBI Haykd. I[Iporecc
UCCJICMOBAaHUSA OOBIYHO HAYMHACTCS C BBIABWDKCHHs mpoOnembl. [locmemnsis
CBUJICTEIIBCTBYET O CJIOKHOCTHU PA3BUTHS HAYKH, KOTJIa BHOBb OOHAPYKEHHBIC (haKThl
HE yIaeTCsl OOBSICHUTD U TIOHSTH C TOMOIIBIO CTapbiX Teopuil. Bo3Hukias nmpobiema
WM TIPOOJIeMHast CUTYyaIlusi TPEOYIOT YETKOTO OTPE/IEICHH s, Kakue (aKkThl U B YeEM HE
COTJIACYIOTCS CO CTapblMH OMIIUPUYECKUMHU U TEOPETUYECKUMU 3HAHUSIMU. B
KaueCTBE MPOOHOTO pelmieHuss MpoOJIeMbl BBIABUTACTCS THUIIOTE3a, KOTOopas Ha
MOCJEYIONINX CTAIUSIX UCCIENOBAHUS TTOJPOOHO aHATU3UPYETCS C TOUKH 3PEHUS €€
MOJITBEPKICHUSI UMEIOIMMHUCS SMIUPUYECKUMU JAHHBIMH U TEOPETUUECKUMU
3HAHUSAMU. 3aT€M U3 TUIOTE3bI MO MPABUIIAM JIOTUKU BBIBOJSATCS CIEACTBUS, KOTOPHIE
JIOIYCKAIOT AMIIUPUYECKYIO MPOBEPKY HEMOCPEICTBEHHO C TIOMOIIBIO HAOMIONEHUS U
AKCIIEPUMEHTA. OMIIUPUYECKAs MPOBEPSIEMOCTh CIYKUT Ba)KHBIM  YCIIOBUEM
HAyYHOCTH THIOTE3bl, TAK KaK OHAa JIOMYCKAeT BO3MOXHOCTH BBIBOJIA CJIEJCTBUN M3
TUIIOTE3bl M TEM CAMBIM MO3BOJISIET (PAKTUYECKH CPABHUTH €€ C JaHHBIMH OTbITA WU
HaOmoneHnil. Eciu cieicTBUE W3 TUIOTE3bl HE COMIACYIOTCS C SMIMPUYECKUMHU
JAHHBIMH, TO OTBEPraeTCs cama THUIOTe3a. 3HAYUTETHLHO TPyaHEE OOCTOUT ACNO C
MOJITBEPIKICHUEM THITOTE3bI, KOTOPOE HE BCETJa CBHUIICTEILCTBYET 00 MCTUHHOCTH
caMoO¥ TUTIOTE3bl, TaK KaK COTIACHO MPaBWJIaM JIOTHKH W3 UCTHHHOCTH CJICJICTBUS HE
BBITEKA€T UCTUHHOCTh CAMOM THUIIOTE3bl. MOXXHO TOBOPUTH JUIIb O TOM WM WHOU
CTETIEHU BEPOSTHOCTH THUIIOTE3bI, TaK KaK MPH JaTbHEHIICH MPOBEPKE MOTYT OBITh
oOHapyeHbl (DAKTBI, OIMPOBEPTraOIINe TUIIOTE3y IETUKOM WIM YacTHYHO. Uem
OombIre hakToB, MOATBEPIKIAIONINX TUIIOTE3Y, TEM BEIIIE €€ BEpPOSATHOCTL. Ho maxe u
B OTOM ClTydae BITOJIHE BO3MOXKHO OOHapykeHue (haKToOB, OMPOBEPTraIONIUX THIIOTE3Y.
Tak, 3aKOH BCEMHUPHOTO TATOTEHUSI HBIOTOHA MHOTO JECATKOB JIET CUUTAJCS
HEMPEJIOKHOW MCTUHOW, HO ¢ pa3paboTkor A. DunmrteiiHoMm (1879-1955) teopun
OTHOCHUTETLHOCTH €r0  HMCTUHHOCTh ObUla  HapymieHa. JlanpHeimme ke
OKCMIEPUMEHTHI, TPOBEJICHHBIE B CBSI3M C TMPOBEPKOM  OOIIEeH  Teopuu
OTHOCUTEITLHOCTH, BBISIBUJIM U €€ TIPUOIMKCHHBINA XapaKTep.

Oco0Ooe 3HaueHue JUisi TOHMMAaHHUS €AMHCTBA HE TOJBKO €CTECTBEHHO-
HAy4yHOTO, HO M  COI[MAJbHO-TYMAaHUTAPHOTO  3HAHUS  HUMEIOT  HOBBIC
MEXAUCIIUIUIMHAPHBIE METONIbI HccliefoBaHus. Peub HUJIeT O CUCTEMHOM METOJIE,
HOBOM KOHILICTIIIMM CaMOOPTraHU3allM{, BO3HUKIIEH B paMKaX CHHEPTeTHKH, a TaKkKe
oO1eit Teopun HHGOPMALIMH, BIIEPBbIC MOSIBUBIINXCS B KHOCPHETHUKE.
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KubepHeTnka, BO3HUKIIIAS OKOJIO TIONyBEKa Ha3al, SBISETCS OJHUM U3
3aMeUaTeNIbHbIX MPUMEPOB MEXIUCIUIUIMHAPHOTO HccienoBaHud. OHa u3y4aer C
€IMHOW TOYKH 3PEHUS MPOLIECCHI YIIPABICHUS B TEXHUYECKUX, KUBBIX U COLUAIBHBIX
cUCTEMax. XOTs KOHKPETHBIE MPOIECCHI YIIPABICHUS CTAIM UCCIEA0BATH 3aJ0JT0 10
BO3HUKHOBEHHUSI KMOCPHETHUKH, OJTHAKO KaKJas Hayka MpH 3TOM NpPHUMEHsJIa CBOU
MOHSATHUSI W METOABI, BCIEACTBUE 4YEro TPYAHO OBbUIO BBIACIUTH HauOosee
dbyHIaMeHTalIbHBIC TMPUHIIMIBI M METONbl ympaBieHus. [ns storo TpebGoBanoch
MOJTOMTH K KOHKPETHBIM ITPOIIeccCaM yIpaBlieHUs ¢ OoJiee o0I1el, abCTpaKTHON TOUKH
3pEHUS U IPUMEHUTH COBPEMEHHbBIE MATEMATUUECKHUE METObI HccienoBanus. OqHum
Y3 PE3yJAbTAaTOB TAKOIO MOAXOAA SIBUJIOCH MIMPOKOE MCMOJIb30BAHUE MATEMATHYECKUX
MOJZIEJEN U MPUMEHEHHE KOMMBIOTEPOB. [IOCKOMBKY Mpolecc ynpaBlIeHUsT CBSI3aH C
MOJIydEHHUEM, XpaHEHHMEM U  MpeoOpa3oBaHUeM  HMHOOpPMAIMU, TOCTOIBKY
KHOEpHETHKA Jajda MOIIHBIA TOMYOK MW ISl Pa3BUTUS TEOpUH WHOOPMAIUU.
KubepHeTnka sBIsSECTCS OMHUM M3 CICIUAIBHBIX BHUIOB KOHIICTITYaJIbHBIX CHCTEM,
UCCIIEAYIONIMX pPa3HOOOpa3Hble Iporecchl ymparieHus. OTcioma €CTeCTBEHHO
MOJIXO/AT K OOIIEMY TTOHSATHIO CUCTEMBI M1 CUCTEMHOTO TTOIX0/1a.

[Ipn cucremMHOM TMOAXO0Je OOBEKTHI HCCISAOBAHUS PACCMATPHUBAIOTCSA Kak
AJIEMEHTHI HEKOTOPOW IIEJIOCTHOCTA WJIM CHUCTEMBI, CBSI3aHHBIE MEXIy Co00M
OTIPEJICTICHHBIMUA ~ OTHOIIIEHUSIMUA, KOTOPBIE O0Opa3zyloT CTPYKTypy CHUCTEMBI. B
pe3yabpTare B3auMOICHCTBUS 3TUX IEMEHTOB OOIIHE, IIETOCTHBIE CBOWCTBA CHCTEMBbI
OyIyT Ka4eCTBEHHO OTJIWYAThCS OT CBOMCTB COCTAaBISIONIMX €€ AJIEMEHTOB M HE
CBOOUTBHCSA K HX CymMe. Takue CBOWMCTBAa HA3bIBAIOT HSMEPIKECHTHBIMM, WIIH
BO3HUKAIOIIMMU, TTOCKOJIBKY OHU TOSIBJISFOTCS WM 00pa3yrOTCsi KIMEHHO B Mpoliecce
B3aNMOJICHCTBUS DJIEMEHTOB cUCTeMBI. CBOMCTBA CUCTEMBI KaK I1€JI0I0 HE CBOJIATCS K
CyMM€ CBOWMCTB uacTed. Tak, CBOHCTBa BOJbl KakK KHUJIKOCTHM Kaue€CTBEHHO
OTJIMYAIOTCSI OT CBOMCTB OOpa3ylIIMX €€ COCTaBHBIX YacTel: MOJEKYJ BOJbI,
KACIopoma ®  Bomopona. Kwucmopogq W BOmopom B CBOOOJHOM  COCTOSTHUHM
MPENCTaBIAIOT Cco00M  ra3000pa3HbIe BEMIeCTBA, CBOWCTBA MOJeKynbl  H,0
OTJIMYAIOTCI OT CBOMCTB BemecTBa Boabl. BemectBo NaCl ortnmyaeTcs 1Mo cBOMM
cBoiictBam oT Mosiekyabl NaCl. M Takux mpumMepoB MOXKHO TTPUBECTH MHOTO.

PazHbie cucTeMbl, BCTpedaronyecss B MPUPOJEe U OOIIECTBE, UMEIOT Pa3HOE
CTPOCHUE M XapaKTEePU3YIOTCSl pa3HbIMU MNpHU3HAKaMu. Tak, XUMHUUECKUE CHUCTEMBbI
OTIMYaroTCs OT u3ndeckux u ouosnorundeckux. Cpeau CUCTEM MPEXkAE BCETO MOXKHO
BBIJICJIUTh MEPAPXUUYECKH OPraHW30BAHHBIE CHCTEMbI, KOTOPbIE B CBOEM COCTaBE
colepKaT IOACUCTEMBl Pa3IUYHOM CTEIMEHHM OOIMHOCTH ¢  aBTOHOMHOCTH.
Oc0OEHHOCTH TaKUX CHCTEM JIydllle BCErO0 MOXKHO TMOHSATh Ha IMPUMEPE >KUBBIX
OpraHU3MOB, JIEMEHTAMHU KOTOPBIX CIIyKaT KJIeTku. KieTku oOpa3yroT MoJACUCTEMBI,
Ha3bIBa€MbI€ TKaHSAMH, KOTOPHIEC, B CBOIO OYEPE/Ib, COCTABIISIIOT OPTraHbl )KMBOTO TeJa.
Kaxkmas w3 3THX mNOJACHUCTEM 007aJaeT OTHOCHUTEJIBHONM aBTOHOMHOCTBIO, HO
MOICUCTEMbI HU3IIIETO YPOBHSI MOJYMHEHBI CUCTEMAM BBICIIETO YPOBHS. B 1iemom xe
OHHU COCTABIIAIOT €IUHBIN, [IEJTOCTHBIN )KUBOW OPTaHU3M.

JInsi TOHMMaHUSI MPOLIECCOB ABOJIIOIUU HCKIIOUUTEIBHO Ba)XHOE 3HAUYCHUE
MPUHUMAIOT MEXIUCUUIUIMHAPHBIE MCCIEAOBAHUS, MPOBOAUMBIE B pPaMKax HOBOMU
KOHIIEMIIIUM CcaMOOpraHMu3allii, KoTopas Oblla Ha3BaHa cuHepretukoid. Hosble
pe3ysbTaThl, IOJTYYEeHHbIE B O3TOM OO0NAacCTH, IIOKAa3bIBAIOT HEOOOCHOBAHHOCTH
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IPEKHEr0 a0COJIFOTHOIO ITPOTHUBOIIOCTABICHUS JKMBBIX CHCTEM HEXHBBIM U
NPOJIMBAIOT HOBBIM CBET Ha MpoOJIeMy BO3HHUKHOBEHHS >KHBOTO U3 HEKHUBOIO.
DKCIIEPUMEHTBI U TEOPETUYCCKUH aHAIM3 IMOKA3bIBAIOT, YTO IPHU HAIUYHH CTPOTO
OIPEICICHHBIX YCIOBHH IPOILECCHl CaMOOPraHU3alldd MOTYT IPOMCXOAUTh U B
CHUCTEMax HEOpraHu4eckod mnpupoapl. Omnupasch Ha 3Ty KOHIICMIIMIO, MOYKHO
IPEICTaBUTh BECh OKPYKAIOIIUI MHUP KaK CaMOOPTraHU3YIOIIMICS YHHBEPCYM U TEM
caMbIM JIydYIlle TIOHATH COBPEMCHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa.
CoBpeMeHHAsT Hay4Has KapTHHA MHpa MMEET CBOCH IMPENbICTOpHEl IOCTEIeHHOES
HAKOIJICHHE 3HAHWK B TEUCHHUE TBHICSUYCIICTHH IO MEpe Pa3BHUTHS YEIOBEYCCKOTO
oOI1ecTBa.

2. KAK YEJIOBEK I1O3HABAJI MUP

3emsia u Beenennas. CMBICIT 3TUX CJIOB CErOJHA MOHATEH Kaxaomy. Ho cioBa
9TH CYyIIECTBOBAJIN HE Bcerna. Ha 3ape yenoBeuecko HCTOPUU JIFOAM KUJIU POAAMU U
IIeMeHaMU Ha OOIIMPHBIX TpocTpaHcTBax EBpombl, Asum, Adpuku. Onu
3aHUMAJINCh KOJUIGKTUBHOM OXOTOW Ha KPYIHOTO 3Beps, pHIOHOW JIOBIICH,
coOupaHueM TJI0JI0B U KOPEHBEB.

Bompoca «4to Takoe mup?» moaM B TO BpeMs MPOCTO HE MOHsIU Obl. Mx
MUpOM ObLTa Ta cpeia, B KOTOPOM OOMTaIM JaHHBIA PO WM TUIEMS], - C €€ peKaMH U
jJecamu, mnemepamMu UM oOnakamu... HemapoMm B psiie A3bIKOB, B TOM YHUCJIE U B
JPEBHEPYCCKOM, CJIOBO «3€MJIs» HEKOTa 03HAYaJI0 OMPEIEICHHYIO TeorpapuuecKyro
00JaCcTh WJIM MECTOXXHUTENIbCTBO IJIeMeHH, Hapoaa. «O Pycckas 3emisi, Thl yxe 3a
xoamMom !y - BockiuiaeT aBrop «Ciosa o nosiky ropese», 1 Mbl IOHUMAEM, YTO PEYD
UJIET HE O 3€MHOM IIIape, a O pallOHE pacCENIEHUsI BOCTOYHBIX CIaBsAH. MBI 10 CUX TIOp
ropopuM: «HoBas 3emis», «3emust Mapu bepny» - n nmpekpacHO TOHUMAEM, 4TO 3TO —
ONPEIEJICHHBIE OCTPOBA UJIN PANOHBI.

A Bcenennas? Y a3Toro cimoBa TOXe Korma-to Obuto WHOE 3HadeHue. OHO
SIBJISIETCS [IEPKOBHOCJIABSIHCKUM MEPEBOJIOM JPEBHETPEUECKOTO CJIOBA «OUKYMEHA» -
o0JacTb MHUpa, OCBOCHHAsS uesioBekoM. Bcenmymmaiitech: Beenennas, T.e. 3aceneHHas,
00XKHTasl 4yacTh. 3HAUUT, U B ATOM CJIydae y JIPEBHEr0O 4ejioBeKa peyb Iuia He 000
BCEM MUPE, a TOJIBKO O TOM €ro 4acTH, KOTOpasi U3BECTHA U 00XKUTa YEJIOBEKOM.

CnocoOHOCTh CTaBUTh BOMPOC O MHUPE B II€JIOM MOSBWJIACH Y JIIOAEH MO-
BUJIUMOMY OUY€Hb aBHO - 10 wim Gosiee Thicsd JeT Hazad. M3 coduparesns u OXOTHUKA
YEJIOBEK K 3TOMY BPEMEHH CTajl 3€MIIEJIETIbLIEM M PEMECIICHHUKOM. Eciiv BHaudaie
JIONA HE BBIACISUTM Ce0sl M3 OKPYXKAIOMIEH CpEIbl, CUUTAM, YTO WX MpEeaKamMu
SIBJISIFOTCSL 3BEpU M NTHUILbI, pAaCTEHUSs, Ja)Ke KaMHH, TO TENepb, [0 MEpPE Pa3BUTHUSA
CO3HAHUs, YEJIOBEK CTaJl CPABHMBATH OKPYKAIOIIYI0 MPUPOLY C CaMHM COOOH, CO
CBOMM BHYTPEHHUM MUpOM. OH OAyIIEBUI HNPUPOAY, CTal BEPUTh, YTO CYIIECTBYIOT
TYIIIH JIEPEBBEB U PYUbEB, TOP U MOPEM, PACTEHUI U JKUBOTHBIX.

Ho cpaBHeHue sBieHUI NPUPOABI CO CBOMCTBAMH U JEATEIBHOCTBIO YEIOBEKA
MMEJIO JAaJEKO MAyLIUe MOCcaeACcTBUs. YenoBek KoHeueH, cMepTeH. OH poKaaeTcs u
ymupaer. OH co3maer Beld, KOTOpbIX HE ObUI0, W caM ke uX paspymaet. M3
0ecOpMEHHOTO KOMKa TJIMHBI YEJIOBEK JIEMUT cocyd. M3 pyapl OH BBIMLIABISET
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MeTaul U Tmpujgaet emy GopMmy - mpeBpaiiaer B O0€BOW TOMOpP WM HAKOHEYHUK
ctpensl. OH 00TeChIBaeT KAMHHU U CKJIaIbIBACT U3 HUX >kuiuine. OH OpocaeT B 3eMITIO
3epHa, U Toiydaercs Kojocsuieecs none. He sBisiercs nu U Bce CYIIECTBYIOLIEE
BOKPYT HAac Pe3ylbTaToM JIEATEbHOCTU KaKOro-To HeBeaoMoro TBopua? He stor nm
TBOpEL] OJHAXAbl MpeoOpa3oBasl OechopMEHHOE BEIIECTBO MPUPOIbI U CO3Jal U3
Hero He0O M 3eMJII0, BOAY M BO3JyX, PACT€HUS M >KMBOTHBIX, HAaKOHEI, CaMOIo
yenoBeka? Tak MmocTeneHHo BO3HUKANIO MPEICTABICHHUE O MEPBOHAYATILHOM MUPOBOM
xaoce (Oecnopsiike) U KocMmoce (yHnopsiioueHHO# BcelieHHOM). CIOBO «KOCMOC» Y
JPEBHUX T'PEKOB YHOTPEOISUIOCH KaK B 3HAYCHHUU IIOPAIOK», «CTPOW», «KpacoTay,
TaK U «BCEJICHHA.

Ho BoT Bompoc: kTo mpeBparui xaoc B kocmoc? Kro ke Bce-Taku co3man Mup?
OTBeT Ha HEro JApEBHUE JIOAM HAIUIM B (AaHTACTUUECKOM IMPEICTABICHUUA O
BCEMOTYIIUX 00Tax, KOTOPBIE TBOPSIT MUP U YIPABISIOT HM.

Ms1 He OyneM 3/1ech OCTaHaBJIMBATHCS HA BOIPOCE O BOSHUKHOBEHUU BEPHI B
OoroB - 3TO yBesno Obl Jajeko B CTOpOHY. CKakeM TOJIbKO, YTO TJIaBHYIO pOJIb B
YKPEIUICHUH PEJIUTHO3HONW Bephl B OOTOB-BCEACPIKUTENCH ChITpall TIEPBOHAYAIBHO
CTpax JrofAed Tepel TAWHCTBEHHBIMH CHUJIAMU TPUPOIbLI, a 3aTeM H CUJIaMU
COIMAJIbHBIMU, TI€pe]] HEOTPAHWYCHHOW BIACTHIO 3EMHBIX BIAJIBIK, CTOSBIIUX BO
IJ1aBe TIEPBBIX TOCYAAPCTB, BO3HUKIINX Ha 3eMJie, KOTra ¢ IEPBOOBITHBIM PABEHCTBOM
arofed Obulo JaBHO MOKOHYEHO. OJHU TOCHOACTBYIOT, APYTH€ UM TMOAYUHSIOTCS.
Opnu mpaBsT, Apyrue Ha HUX paboTaloT. 3eMHOM BJajAblKa, OKPY>KEHHBIN
PUCHEIIHUKAMHU, OJHUM CBOMM CJIOBOM MOXET HU3MEHSTh Cy[IbOy MHOTHUX ThICSY
CMEPTHBIX, HAYMHATh BOMHY M 3aKJII0YaTh MUpP, Ka3HUTh U MUJIOBaTh. Takas BIacTh
OJTHOTO 4YeJioBeKa Oblla HEMOHSTHAa, OHAa MOopaXkalla W 3acTaBisuia Tpenerarb. B
pe3yapTare cpenu Bcex OOroB JIFOMU CTAIH BBIACHATH OJIHOTO - BEPXOBHOTO BIABIKY
Heba 1 3eMJIH, CIIOCOOHOTO CUJION CJI0BA TBOPUTH U MPEOOPA30BBIBATH MUP.

[Tomuute, B bubmuu: «U ckazan 6or: na Oyaetr cBeT. U ctan ceer. U yBuumen
OOr CBET, UTO OH XOPOII, U OTAEIUI OOr CBET OT ThMbI. M Ha3Banm OOT CBET JAHEM, a
TbMy HOubl0. 1 ObULT Beuep, U ObIO yTpo: AeHb onub» (beitme. 1:3-5). B Gomnee
panHnx wmudax Ooru, co3mgaBas MUpP, TPyAsITcs (U3MUECKH, a HE CJIOBECHO.
Hampuwmep, B ogaoM u3 erunerckux mugos 6or Uy oraenun 6orunto Heba Hyt ot
oora 3emuin ['eba u nmonHAN ee HaJL coOOM, peBpaTUB B HEOECHBIN cBOA. CoxpaHuiics
JIPEBHUM PUCYHOK, M300pakaroluii 3T0 «cobbiTue». B npyrom mude, cozmaHHOM
xutensivmu [llymepa, roBoputcst 0 ToM, uto 0or Heba mpaoTer] AHY U OOTHHS 3eMJTU
Ku Ob1111 HEpa3pbIBHO COSAMHEHBI JIPYT C APYTOM, TIOKA UX CTApIIUN ChIH DHIUIbL HE
HaJpe3a] MEIHBIM HOXKOM Kpasi He00CBO/Ia, OTIEIIMB HAaBCETAa HE0O OT 3eMJIH. DTOT
MU} OYeHb HAIOMHUHAET PAaccKa3 O COTBOPEHUM MHUPA Y Hapoja MaopH, OOUTAIOIIETO
Ha ocTpoBax Tuxoro okeana. [lo mpeacTaBieHusM Maopu, OT/ElIeHHE HEOA OT 3eMIIH
POU3BOIUT OOT pacTUTEIbHOCTH TaHe, MOANMUPAIOLIUil HE0O CBOMMU BETBSIMHU.

Koneuno, 3tu ckazanus panractuunbl. Ho OHM MO3BOJSIIOT HaM y3HaTh, Kak,
10 TIPEJICTABJICHUSAM JAPEBHUX, YCTPOECH TOT MHUP, KOTOPBIM CO3AAt0T OOTH, KaKOW BUJT
uMeeT co3anHas 0oramu Beenennasi.

[lepBoHayanbHO Hebeca M300pakaMCh BECbMa MOXOKUMHU Ha 3€MHOM MHP.
JlpeBHUE erumntsHe, HampuMep, KOTIa-TO CUYUTAIM, YTO HEOO - TUIOCKas paBHUHA
MEXIYy XOJIMaMH, yepe3 KOTopyro TeueT HebecHbld Hum. bor connima Pa exenneBHo
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MyTEUIeCTBYET 10 HeOy B CBOEH COIHEYHOM JIaJibe, KaK ErUNTSHUH M0 3eMHOMY Huuty.
B rpo6Hunyy ¢apaona cTaBWIM MO3TOMY OIPOMHYIO MSTHUBECENbHYIO JIaJbl0, Ha
KOTOPOM 3€MHOM 11aph JOJDKEH ObLT IMOCJIe CMEPTH MOAHATHCS Ha HEOO, K OOTY.

JIpeBHUE BaBUJIOHSIHE JOJITO€ BPEMsl BEPWIIM, YTO HEOO MpEeICTaBiIseT coOoit
YETHIPEXYTOJIbHBIN IIaTep C IMOJBEIICHHBIMU K €ro HWXXHEH, 0OpallleHHON K 3emJie
YacTH JiaMmamMu - 3Be3naMH. Toibko moclie Hu300peTeHusi Kojeca Hebo, 10
MPE/ICTaBIICHUSAM APEBHUX BaBUJIOHSH, MPEBPATUIIOCh B KPYIIIbIA CBOJA, MEIJIEHHO
IIOBOPAYMBAIOLIUICS HA CBOEU OCH.

A BoT cBuzerenbcTBO bubmuu: «M ckazan Oor: na OyaeT TBEp.b MOCpPEaU
BOJIbI, U J1a OTHENSET OHA BOAY OT BOIbL.. M co3man Oor TBepnb, U OTAEIUI BOLY,
KOTOpasi oA, TBEP/bIO, OT BOMBI, KOTOpas HajA TBepabto. U ctano tak. M HazBan 6or
TBepAb HeOoM... M ckazanm Oor: ga coOepeTcsi Boja, KOTOpas Moj HEOOM, B OJHO
MeCTO, U Jia aBuTcs cyma. M crano Tak... M HazBan Oor cyiry 3emiero, a coOpaHue
BOJI Ha3Baj MopsiMu... M ckazan Oor: ma OymyT cBeTWsia Ha TBEpJAU HEOECHOM... IS
OTJEJICHUs JHS OT HOYM, W JIJIsi 3HAMEHUH, U BPEMEH, U JHEH, U TO/I0B; U J1a OymyT
OHM CBETWJILHUKAMH Ha TBEpJu HeOECHOM, yTOOBI CBETUTH Ha 3emitto. U cTano Tak...
N nocraBuin ux 6or Ha TBepaAu HeOecHOM...» (beitne.1: 6-10, 14-15, 17).

B 6ubneiickom pacckasze, Kak BUJIUM, HE TOBOPHUTCS, U3 Yero Oblja U3roTOBJICHA
HeOecHast TBepb. B mymepckoi Jierenie 0 COTBOPEHUH MUPA €CTh HAMEK Ha TO, YTO
oHa OblIa caenana u3 oyoBa. CIOBO «aHHAKY», KOTOPHIM IIIyMEPHl Ha3bIBAIH OJIOBO,
IpsIMO YKa3bIBA€T, KAK CUMTAIOT YUYEHBIE, HA CBA3b €r0 C MMEHeM Oora HeOa AHY.
OObsicHEeHHE 3TOr0 0OCTOSITENBCTBA JOBOJIBHO TpocTo. JKutenu AoiauHbl JBypeubs
HAXOJIUJIM OJIOBSHHYIO PYIy B ropax, okpyxaromux Meconoramuio. Bricoko 1eHs
3TOT METajul, HEOOXOAMMBIA MpPHU BBIIUIABKE OpPOH3bI, OHU CJENAIMA BBIBOM, YTO
KyCOYKH 0JIOBA - HE MHAa4Ye KaK 00JOMKH OJecTsIIero HeOecHOro cBoja.

VY 7peBHHMX €runTsaH HEOECHBIM CBOA cuMTalica xeie3HbiM. CroBa «Oua eH
HeT», CIYKUBILIKE JIJIs1 0003HAYEHUS Kelle3a, OyKBaJbHO O3HAYAIOT «HEOECHas pynay,
T.€. pyaa, ymasmas ¢ HeOa. Jlemo B TOM, YTO IpEBHHE ETUINTSHE MO3HAKOMUIHUCH C
JKEJIe30M, TMPEACTABISBIIMM OOJbIIYI0 peakocTb B goiauHe Hwma, Onaronmaps
METEOpUTAM, JTEHCTBUTEIBHO YIIABIIUM C HeOa.

CoBpEMEHHOTO YeNOBEKa IMOpPAKaeT IMPEeXJIEe BCEro caMoO BO3HUKHOBEHHE
IIPEJICTABIECHUS O KaKOH-TO HEOECHOW TBEPIU, K KOTOPOM MPHUKPEIUIEHbl CBETHJIA U
KOTOpasi OTHESET HEKHE «BEPXHHUE» BOAbl OT «HWXKHUX». YUTOOBI MOHATH 3TO
Mpe/CTaBlIeHne, HAI0 BBISICHUTh, YTO OBUIO JEWCTBUTEIHHO W3BECTHO HAIIUM
JAJICKUM TIpeIKaM O MUpE.

[Ipexe Bcero, KaXJIOAHEBHBIM ONBIT YUYWl JIFOACH, YTO M3BECTHAsI UM 4YacThb
MHUpPa UMEET BHJ IUIOCKOCTH, MOCTENEHHO BO3BbILIAIONIeHca K cepenuHe. OO0 3Tom
TOBOPWJIO TO, YTO TA€ Obl HU HAXOMWJIUCH JIONU, MOBEPXHOCTh 3€MJIM ILUIABHO
yXoJuja BHU3, 32 TOPU30HT. [103TOMYy B OOJBITUHCTBE APEBHUX KOCMOTOHHUU 3EMIJIS
UMEET BHJI BBINYKJIOTNO JAMCKAa WM TOpbl. B 000M HampaBieHHHM 3a W3BECTHOMN
YacThI0O MHMpA HAXOAWUJIMCh CTpaHbl MaJI0 M3BEJAHHbIE, a €Ille Jajee — U BOBCE HE
u3Benanubie. Ho 37paBblii CMBICH MOACKAa3bIBaj, YTO, MOCKOJIBKY JIIOAU KUBYT B
LIEHTPE MUpPa, HA CaMOIl BO3BBILIEHHOM €ro 4acTH (a 3TO BeJb Ka3aJl0Ch BCEM JIIOISIM,
rae Obl OHM HM OOWTaM), MUP HE MOXET PacHpOCTPAHATHCS BO BCE CTOPOHBI
OECKOHEYHO, HEM3BEJAaHHBbIE 3€MJIM JOJKHBI TIE-TO KOHYHUTHCS. Y OOJBIIMHCTBA
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HapoOJI0OB CYIIECTBOBAJIO MO3TOMY IMPEICTaBICHHE 0 MHUPOBOM OKEaHE, OMbBIBAOIIEM
MUD.

[ToBceqHeBHbIE HAOMIONEHUS TOBOPUIIM TaKXe, YTO 3€MJI HEMOJBUXKHA W,
KpOMe 36MHOTO MHpa, He MOXKET ObITh HUUero cyiero. Hedecnas cdepa, uiu tBep/ib,
ObLJIa TIPU ITOM HEOOXO0JuMMa, YTOObI OOBSICHUTH, OTKYZa OepeTcsl BO/a, Majiarolias C
HeOec B BUIE JOXKIs, Ipajia WM POCHI, U TOYEMY OHA BCE-TaKW HE 3aJIMBAECT 3EMIIIO.
[IpencraBnenne o HeOECHOM TBEPAM XOPOIIO MOJKPEIUISUIOCH MaJIEHUEM «HEOECHBIX
KAMHE» - METEOPUTOB.

W30 nmHs B 1eHb, U3 TO/a B TOJ YEJOBEK YOEXKTAJCs Ha OMbBITE, YTO COJHIIE,
JyHa, TUTAHEThI M 3BE3/bl ABMXKYTCS MO HEOy, BOCXOMAST HAa BOCTOKE M 3aXOJST Ha
3armage. Ho ecnmu yk CIIOXKHIIOCH TpEACTaBICHHE O HEOCCHOW TBEpau, HE OBLIO
HUYEro MpOoUIE KaK MPUKPEMUTh UX K ATOM cepe u 3aCTaBUTh JBUTaThCI BMECTE C
Hel. [l ompoBepkeHMsT TakKOro B3IIsJa HYKHO ObUIO, IO KpailHel Mepe,
MPEJICTaBUTh C€0€ NCTUHHBIC Pa3Mephl 3eMJIU U APYTUX HEOECHBIX TEJl, UX B3aUMHBIE
paccTosiHvs, MOHUMAaTh, YTO TAKOE OTHOCUTEIBbHOCTbh ABUYKEHUS U B YEM COCTOUT
npupona TAroreHusi. Bece 3T0 ObUIO KHUTOM 32 CEMBIO TEYaTsIMU JIJIi HAyKHd TOTO
BPEMEHH.

AcTpoHOMUSI - OJIHA W3 CaMbIX APEBHUX HayK. Emle Ha 3ape ueinoBedecTBa
OXOTHHMKH UCKaJIH JIOPOTY K CBOEMY CTOMOUIILY, OpUEHTUPYSACH 10 3Be31aM. bombioit
TOTYOK K M3YYCHHIO HEOSCHBIX SBJICHHI Jai MEpexo JIIoAeH OT coOupaTebcTBa U
OXOTBl K 3EMJICAEINI0 U CKOTOBOACTBY. CpOKHM mHEperoHa CKOTa M NOJIy4YEHUs
NPUILIONA ONPENEISUIUCh Mpexkae Bcero mo ¢aszam JyHbl. Ce30HBI B 3eMIIeEeTUU
CBA3BIBAJIMCh C BBICOTOM COJIHIIA HAJl TOPU30HTOM, C TOAOBBIMHU H3MEHEHUSIMU
MIOJIO’KEHUS 3BE3]] Ha Hebe.

Tak nNOBCEOHEBHBIE NPOW3BOJICTBEHHBIE HYXKIbl JIIOAEH OKa3aJUuCh TECHO
CBSI3aHBI C PACHOJOKEHUEM HEOECHBIX CBeTWJI. HO OOBSICHUTH HAydyHO 3Ty CBS3b
YEJIOBEK B Ty MOpy ObLI elle He B cuiax. [103ToMy OH cTaj MOKJIOHATHCS COJHILY U
JyHe, IJIAaHeTaM W 3Be3/1aM KaK MOTYIIECTBEHHbIM U MpEKpacHbIM Ooram. Penmurus
TECHO Teperuiesach ¢ HaOMIOIaTeIbHOW aCTPOHOMHUEW, BO3HUKIIM TaK HA3bIBAEMbIC
«acTpajbHbIe», T.€. 3BE3/AHbIC, KYyIbThl. M Takue mNpolecchl COBEPIIATUCH TeX
TEPPUTOPHUSX HAIICH IJIAHETHI, TJIE JIFOIU MEPEXOIUIN K 0CEJIOMY 00pa3y >KU3HHU.

Hcropukn HOpeBHErO0 MHpa TOBOPST, YTO YPOBEHb, JOCTUTHYTBHIM ApEBHEU
aCTpOHOMHMEH, ObUT OUYEHb BBICOK. DTO BepHO. HO Helb3st 3a0bIBaTh, UTO aCTPOHOMMUS
OblJa B Ty TMOpPYy YHCTO OMHCATEIbHOM HAyKo#, OECCHWJIBHOW YTO-THOO
MIPOTUBOINOCTABUTh PEJIMTHO3HBIM MPEACTABICHUsIM 00 ycTpoiictBe Mupa. OT Hee
OblJJa COBEPILIEHHO CKpbITAa JEHCTBUTEIbHAS MPHUPOAA HM3yYaeMbIX €0 SIBICHHI.
JIpeBHHE acTPOHOMBI, HAIPUMEpP, 3HAIIM MHOXECTBO CO3BE3[UH, MOIVIM PAacCUUTATh
BpeMs 3axolla M BOCXOJa JYyHBI, COJIHIIA, IJIAaHET, HaumOoJjee KPYMHBIX 3BE3,
MpeACKa3blBaTh COJIHEYHbIE M JYHHbIe 3arMeHus W T.I. Ho mnpu 3TOM OHU
COBEPIIICHHO HUYETO HE 3HaJW (M HE MOIJIM 3HaTh) O TOM, YTO MPEJCTABIISIOT COOOM
3emuis, TUIAHEThl U 3BE3/bl, KAKOE INEHCTBUTENBHOE ITOJIOKEHUE 3aHMMAKOT OHU BO
Bceenennoi.

[ToaTOMy pa3mbllIEHUST JPEBHUX O MPUPOJE HEOEC CTPOWIMCH TJIABHBIM
oOpa3oM Ha JoMbIciax, oOpacTanu (aHTACTUYECKHUMH, YacTO PEIUTHO3HBIMU
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obpazamu. 1 He ciy4aiiHO, 4TO B JpEeBHEM MHUpPE HaOMOACHHEM HeOa 3aHUMAJIHCh,
KaK MIPaBUJIO, JKPEIIbl, CIIYKUTEIN PEIUTHO3HOTO KYJIbTa.

Bcenennas napeBHux OblUla O4YeHb MaJeHbKOM M TecHOM. WM 31O He
YAUBHUTENBHO: BEIb JIOAH, CO3/1aBasi CBOU IMPEACTABICHUS O HEM, HE UMEIU APYroro
MacmTaba, Kpome 3eMHOTO. TakuMm 00pa3oM, JApeBHHE MPEACTABICHUS O MacliTadax
MHUpa Ha Jelie TIOKa3bIBaIOT, KaK y30K ObLI MHUp MPAKTHKU B TO BpeMs. Y JIPEBHUX
rpekoB Obu1 MU} O ToM, yTO Korga Oor orHsi Bynmkan ypoHMSI Ha 3eMIII0 CBOIO
HAKOBaJIbHIO, OHA JIETeJa LIEJIbIX JEBATh JHEW. [loacueThl, OCHOBaHHBIE HA 3aKOHAX
CBOOOJTHOTO MAJICHUS TEJ, TOKA3bIBAIOT, YTO HEOO APEBHUX IPEKOB HAXOAUIOCH, €CIIU
BEPUTH TMPUBEIAEHHOW JIETEHAE, 4yTh Jajblie opOuThl JIyHBI - Tam, e, ¢ Hamel
TOUYKU 3peHusi, BceneHHnast TolnbKko HAaUMHAETCS.

Ho wuMeHHO [peBHME TpeKku caeiadd TMepBble IIark K MPaBHUIBHOMY
noHUMaHui0 Mupa. OHU MOPBAJIA C PEIUTHO3HBIMU MU(pAMU U BIEPBBIC MOMBITATUCH
MOHSATH YCTPOMCTBO M MacIITaObl MHpa ¢ MO3MUIMK Hayku. VICXojHbIC TaHHBIC IS
ATOTO OHM MOJTYYWIH U3 MYTENIECTBUM U HAOIIOIEHUT.

HpesHerpeveckuii marematuk [ludarop (VI-V B. 1o H.3.), MHOro
MyTEIIeCTBOBABIIIHIM, MEPBBIM BBICKA3aJl MBICIb O IapoodpazHoctu 3emin. Gunocod
Apuctorens (IV B. 10 H. 2.) 10Ka3bIBaj, 4T0 3eMJIS - I1ap, KOO B FOXKHBIX CTpaHax Ha
HeOe TMOSBISIOTCS HOBBIE CO3BE3MS, HE BUJIMMBIC B CEBEPHBIX, & YEM JAJIbIIEC MbI
JIBUTAEMCS K CEBEPY, TEM BCE OOJIbIIE MOSBISETCS HA HEOOCBOIE HE3aXOAIIUX 3BE3/I.
OH ccblancs Takke Ha TO, YTO BO BPEMS JIYHHBIX 3aTMEHUN TEHb OT 3€MJIM UMEET Ha
JYHHOM JUCKe Kpyriyio ¢opmy. CycTss MHOTO CTOJIETUM BO BpPEMSI KPYTOCBETHOI'O
iaBaHusi Maremiana 3TO JI0Ka3arelibCTBO IIapOOOPa3HOCTH 3EMJIM  BEPHYJIO
MY>KECTBO €TI0 MOpsIKaM, KOTOpbIE, HAXOIACh IMOYTH TPU MecdAla B Bogax TuxXoro
OKE€aHa, MPUILJIM B OTYAsHHE, JAyMas, YTO HUKOIJA YK€ HE BEPHYTCS JIOMON U HE
YBUIAT CYLIN.

HpeBHerpedeckuil uctopuk ['epooT pacckasbiBai YCIBIIIAHHYIO UM BO BpeMsi
nocemieHus: Erunra yereHay o myTemecTBUM (UHUKHHIEB BOKPYT AGPUKAHCKOTO
KOHTUHEHTA. ['epo/loT He MOBEpUJI JIETeH/E, TaK KaK B HEW YTBEPKIaloCh, OyATO,
orubass ApuKy ¢ 1ora ¥ IUIBIBS ¢ BOCTOKA Ha 3amaj, MyTEHICCTBCHHUKU BUICIH
COJIHIIC B TIOJIJICHb C MPaBOil CTOPOHBI, T.€. HA ceBepe! «IToro He MOXKET ObITh!» -
BOCKJIMLIAeT [ epojoT, XOTs, ¢ Halleld TOYKU 3pEHHUs, TAKOM paccka3 ObLI Jy4IIUM
JI0Ka3aTesIbCTBOM MpeObiBanus ¢puHukuiieB B KOxHOM nosytapuu.

[ToctenenHo uaes o ToM, 4To 3eMJisl - 1Iap, BUCAILIMNA B MPOCTPAHCTBE U HU HA
YTO HE ONMUPAIOLIUICS, BCE IUPE PACIPOCTPAHSATIACH CPEAN AHTUYHBIX MBICIUTEIIECH.
Apxumen nucait: «Apuctapx CamMOCCKHUH... MOJIaraeT, 4To HEMOABWKHBIC 3BE3/IbI U
ConHlle HE MEHSIOT CBOMX MECT B IPOCTPAHCTBE, 4YTO 3€MJIsl JIBHXKETCS 10
OKpY>KHOCTH BOKpYT COJIHIIA, HAXOSIIETOCS B €€ LIEHTPE».

Haxkoner, 3a 300 net g0 Hareit spsl reorpad Iparocder myTeM 0CTPOyMHOTO
OTIBITA TOIBITAJICS ONPEAEIUTD MOJIMHHBIE Pa3MeEpPbl 3€MHOTO I1apa. 3aMETUB, YTO B
JIEHb JIETHETo COJIHIIeCTOsiHUA B ropoje Cuene (tenepb AcyaH) COJNHIIE CTOUT B
3€HUTE W MO3TOMY OCBEHIAeT JHO CaMOro IITyOOKOro KOJOAA, OH M3MEPHJ Yroj
MaJICHUS COJIHEYHBIX JIyYel B TOT K€ JIEHb B AJIEKCaH/IpUU. 3HAsI PACCTOSIHUE MEXKIY
STUMU TOpoJiaMHu, DpaTroc(eH JIETKO BBIUUCIWI JJIMHY OKPYKHOCTH 3€MHOTO IIapa.
Ero pacueTsl okazanuch OJIM3KHA K COBPEMEHHBIM.

17



Tak miar 3a 1marom ABUTAIUCH JIOAU K pasrajike TailHbl Mupo3aaHusa. OJIHaKo
Ha ATOM MYTHU Y HUX OBUIH JIBa CEPhE3HBIX MPENATCTBUA. Bo-MepBhIX, JTHOAM HE UMETU
HEOOXOMUMBIX JUIsi HaOMIoAeHUsS HEOECHBIX Tell MpuOopoB. Bo-BTophIX, ycrexu
AHTUYHOW HAayKu ObUIM Ha MHOIO CTOJICTUWA MPUOCTAHOBJICEHBI BO3HUKHOBEHUEM
XPUCTUAHCTBA.

Eme B 1peBHerpedyeckoil  Quiiocodpun  BO3HUKIO  TEYEHUE, PE3KO
IIPOTUBOINOCTABISBIIEE HEOECHOE U 3eMHOE. B TO Bpemsi Kak BEJIMKUN MaTepuaIucT
npeBaoctu Jlemokpur (V-IV BB. 10 H.3.) pa3BeHuUMBaJ Bepy B OOTOB M OTpULIAT
OoxecTBeHHOCTh HebecHbIX cBeTu, [lmaton (V-IV BB. 10 H.3.), punocod-uaeanucr,
TOBOPWJI, YTO aCTPOHOMHUSI M3y4dyaeT Ha HeOe WIealibHbIi MHpP, COOTBETCTBYIOIIUMN
JOCTOMHCTBaM obuTaromux TaMm 6oroB. [lmaron yumn, 4yTo Bce HEOECHBIE CBETHIIA
MPUKPEIUICHBI K XPyCTaJbHbIM c(hepaM U ABUKEHUE UX PABHOMEPHO U COBEPILICHHO.
Bce nebecnoe, mo yuenuro IlnmaroHa, BEUHO M HEU3MEHHO. JTO TMPEACTABICHUE
nojJepxkuBai u yueHuk [Inatona Apucrtorens. OH cuuTa, 4To 36MHOM MUP COCTOUT
U3 YETBIPEX 3JIEMEHTOB - OTHS, BO3AyXa, BOAbI U 3eMiu. HO 3TOT M3MEHsIOmMics
THOJUTYHHBII» MHUpP HPOCTHUPAETCS TOJIBKO JI0 JYHBI, 32 KOTOPOM PaCHOJIOKEH MHUP
COBEPILICHHBIN 1 HEM3MEHHBIH, IJ1€ TOCIIOACTBYET IISITHIN AIEMEHT - HEBECOMBI d(up.
JlaTMHCKOE Ha3BaHUE IISITOTO 3JIEMEHTA - KBUHTACCEHIIUS - U JIO CUX MOpP COXPaHSIETCs
B HAIIIEM SI3bIKE€ KaK CUMBOJI YErO-TO CAMOTO INIABHOTO B KaXKJI0M BEIIH, SIBIICHUH.

[Ipencranenuss Ilmatona u ApuCTOTENsT OKa3ajdu CWIbHOE BIMSHUE Ha
KapTUHY MHUpPa, CO3JAHHYI0 IpedyeckuM acTtpoHoMoMm llromemeem BO II B. 10 H.3.
[Itonemeld mbITancss OOBSICHUTH BHUAMMBIE JBUKEHUS 1O HEOOCBOLY IUIAHET
Conueunoii cucteMsl — Benepol, Mapca, FOnurepa, Carypna. Kak teneps u3BecTHO,
NyTh 3TUX CBETWJI Ha HallleM HeOe MPUOOpeTaeT CIOXKHBIM BHUJ MOTOMY, YTO MbI
HaOMoaeM WX, CaMU HaxoJsch B JBWKeHUWU BOkpyr Comnma. J[Ba ABUKEHUS
CKJIA[IBIBAIOTCS W JAIOT CJIOXKHYIO BUIMMYIO KpuBylo. IlTonemen ke cuurtai, 4To
3emMiIsi HAaXOAUTCS B LIEHTPE MHUpPA U HE MOXKET ABUTaThcs. [lorToMy OH mpumaymal
CIOKHYIO CXEMY, COmacHO KOoTopoid CoJHUE OKa3bIBA€TCS HAa TPETHEM MECTE OT
3emud, a Kaxjaas IUIaHETa JBHXKETCS HE TOJIBKO BOKPYI 3€MJIM, HO €IIe M IO
JOTIOJTHUTEIIBHBIM OpOUTaM (SIUIUKIIAM), OOBSICHSIIOMUM BUIUMBIE IyTH TUTAHET Ha
36MHOM HeOe.

Cucrema IItonemes sermia B OCHOBY XpUCTHAHCKOM kocMonoruu. [lo yuennro
XPUCTHAHCKOM LIEPKBHU, YEJIOBEK - 1apb Opupoabl. Paau Hero cosmaHbl 3emMisi U
Connie, Hebeca u mpeucnofusiss. Ho mup, okpyxaromui Hac,- MUP BpPEMEHHBIH,
HEOOXOIMMBIN TOJIBKO JIJIsi TOTO, YTOOBI YEJIOBEK MOT OYMCTUTHCS OT JISXKAIEro Ha
HeMm rpexa. [locne cmepry mpaBenHUK IMEPEXOJUT B WHOM, JIYUIIUH, CKPBITBIA OT
HaIllMX I71a3 «IyXOBHBII» MHp, & TPELUIHUK IIONAJAET B MOA3EMHBIA ana. [lostomy B
IIEHTPE MUPA HAXOJAUTCS KUJIHIIE YETOBEKa - 3eMJisl, 3a Hel crenytoT cdepsl ComHIla
U TUIAaHET, Jajiee pacrojiokeHa cdepa HEMOABIKHBIX 3BE3l, a eIle Jaliblie
MePBOJIBUTATEIIb - Ha4aslo, YIpaBiseMoe 00roM W MpuBopsiiee HeOecHbIe chephl B
NBUKCHHE.

XpucTuaHckas II€pKOBb TOCIOJCTBOBaJia B CPEIHEBEKOBOM OOIIECTBE,
ocpslas (peomasbHOE YrHETEHHE W BJIACTh OJHUX Jrofed Haj apyrumu. Cucremy
3eMHBIX OTHOLIEHUN OHa mepeHecina Ha Hebeca. K kaxmoil ruianeTHou cdepe, 1o
YUYEHHMIO TEPKBH, MPHUKPEIJICHbl Pa3HOrO poja «HEOECHBbIE CHUJIBDY: cepadumsbl,
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XepyBUMBI, apXaHTeJbl, HU3IIUN pa3psa HeOeCHOro BOMHCTBA -aHTEIbI - OTBEYAN 3a
JBUKEHUE JIyHBI.

Tak, M0 MHEHHUIO JIOEH, BBINIAAEIM HeOeca Ha MPOTSHKEHUM MHOTUX JIET
TOCMOJICTBA XPUCTHAHCKOM Bepbl. XPUCTHUAHCKAs KOCMOJIOTHS, KaK W JPEBHUE
CHUCTEMBI MHpa, HE COOTBETCTBOBAJIA JAEHCTBUTENBHOCTH, HO OHA XOPOIIO OTBEYasa
PEIUTHO3HOMY MPEJICTABICHUI0O O MUPE W NPEIHA3HAYEHUUM B HEM YEIIOBEKa, a
Onarozapsi MTOJIEMEEBCKUM MUIMKIIAM JIOJITO€ BPEMS YIOBJIETBOPSJIA MPAKTUYECKHE
MOTPEOHOCTH ¥ HE OYEHb CUIILHO PACXOINJIaCh C HAOTIONCHUSIMH.

PaccMmoTpenHble HaMu 3Tallbl IPEICTABICHUI YeoBeka o 3emie u Beenennoit
SBISUTACh, TaKUM OOpa3oM, CMEChIO HaOIIONeHWuH W ToMbIcToB. HeOGecHbIii mwup
CTPOWJICS TMOATOMY WJIM TIO TPSMOWA AaHAJIOTUU C 3€MHBIM, WX B MPSIMOM
MIPOTUBOIIOCTABIICHUU EMY.

Ho wHayka He MOXeT onuparbCsi TOJBKO HA  3ApaBbId  CMBICI,
OTPaHUYMBAIONTUICS pPaMKaMK Ka)XJIOAHEBHOW OObIIeHHOCTU. OHA YTBEPXKAAET, U4TO
MUp OECKOHEYeH B CBOMX MaciiTadax W CBOKMCTBaX, W TO, YTO OKa3bIBAETCH,
OeccropHO, MPaBUIILHBIM B OKPY)KAIOIIEM YeJIOBEKa 36MHOM IlIape, HEMPUMEHUMO B
MHUpE MEJBUANIINX YaCTHUIl MAaTEPUU - MOJIEKYJI M aTOMOB WJIM B MUpE OCCKOHEUHO
OOJBIINX KOCMHYECKUX TEN - 3Be3] W TalakTuk. HaOmromeHue M OmbIT, HAay4dHBIC
IKCMIEPUMEHTHI, B KOHEUHOM CYETE, OOIIECTBEHHAsI U TPOU3BOACTBEHHAS TTPAKTHKA -
BOT €IWHCTBEHHO BEPHBIC CPEACTBA OTIMYUTHh WMCTUHY OT 3a0NyKICHHS, TOBOPST
ydyeHble. TOIbKO 3TH CpencTBa MOTYT NOATBEPAWTH WA OINPOBEPTHYTH CMEJIbIE
MIPEATNOIOKEHHS YEJIOBEYECKOTO pazyma.

Cucrema IITonemest Obu1a MOCTaBJIEHA MO/l COMHEHHE MOJIbCKUM MAaTEMaTHKOM
u actpoHoMoM Hurkonaem Konepuukom (1473-1543).

Breinaromutics meiciutens, Hukomait Konepauk B Teuenue Oonee yem 30 set
pa3pabarbiBajl UACHO TETUOLCHTPUUECKON KapTHUHBI MUpa (OT rpedeckoro «lemmocy-
«CoinHLe»), B COOTBETCTBUU € KOTOPOM 3€MJIsl OKAa3bIBA€TCS PSIOBOM IUIAHETOM, B
YHUCJIe TPOYNX OOpaIiaronieicss BOKpyT meHTpanbsHoro cetuia -Comaia. Konepauk
pEeLIUTENbHO OTOPOCHIT ObLIbIE TIPEAPACCYIAKH O TOM, UTO 3eMJISl SIBISIETCS IIEHTPOM
MHUpa U IEHTPOM TSKECTHU, BOKPYT KOTOPOTO SIKOOBI JOJKHBI JIBUTaThCsl BCE
HeOeCHbIE Tena.

Tpaxrar Konepuuka «O06 obOpaiieHnn HeOecHBIX cep» BbIIIET B CBET JUIIb
HE3aJ0Jr0 10 ero cMeptd, B 1543 . OH mpowusBen HACTOAIIMKA NEPEBOPOT B
MpeNICTaBICHUsIX y4eHbIX 0 Bcenennou. KonmepHuk nokaseiBail, uto HE BceeneHnas
JIBWDKETCST BOKPYT HETOJBMIKHOW 3emiid, a, HaoO0OpoT, 3emiisd MepeMeliaeTcs B
KOCMHUYECKOM TpocTpaHcTBe. [IpoBo3miaias W0 OTHOCHUTEIBHOCTH JIBHKCHUS,
BEJIMKHUM TTOJIbCKUN YUYEHBIM ITOCTaBWJI BOIPOC O TOM, YTO BUAMMOE HAIUM B30POM
JIOJI’KHO OBITH TMIOHSATO C YYETOM JBUKECHHS TOTO TeJa, OTKY/a BEIETCsl HAOMIOICHHE.

Ho wmaen Komepnuka ObUM MOHauyady TOJIBKO THUIOTE30M, HE JIOKa3aHHOM
daxkramu. Benp u B XVI B. actpoHoMus He obianana mpuOopamMu, CIOCOOHBIMU
NOMOYb YEJIOBEKY IOCTUYb MNpUpOy HeOecHbIX Ten. Bce wu3BecTHble TOIIA
ACTPOHOMHUYECKHE HWHCTPYMEHThl HMENM 3HaueHHe JJid  HaOIoJaresbHON
ACTPOHOMMH, MIOMOTAIN U3y4aTh BUAMMBIC JBUKCHHS U TIOJIOKEHHUE 3BE3[ U IUUIAHET
Ha HEOOCKJIOHE. DTH HAONIONEHHS B KOHIIE KOHIIOB TOXKE CHIFPAJId CBOIO pPOJib B
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CO3/IaHUM TIOJUIMHHOW KapTUHBI MHpA, HO OHM HE MOIVIM paccKaszarh JIOAsSM 00
YCTPOMCTBE, pa3Mepax HeOeCcHBIX Tel U MaciuTabax BeeneHHo.

['mnore3a KomepHuka NDpoTMBOpEYMSIa XPUCTHAHCKOMY YUYEHUIO O MECTE
yesnoBeka B mupe. OHa nojpeiBajia Ty APEBHIOW KapTUHY BceenenHol, kotopas Obuia
3akperuieHa B CsiiieHHOM nucanuu (bubmumn). OnHako 10 Tex mop, Mmoka rumnoresa
He OblJa J0Ka3aHa, LIEPKOBb HE OCOOEHHO TpeBOXkMiIach. PemurensHas OoprOa
IIPOTUB KOINEPHUKOBCKMX HJEW Hayanach JIMIIb IOCIE TOr0, KaK HTalbSHCKUI
yaenbiii ['ammneo [amwteii (1564-1642) nanpaBuin B HE0O YBEIMYHUTEIBHYIO TPYOy
COOCTBEHHOW KOHCTPYKLUU.

Cayuaunock 310 B KoHile 1609 1. Tpyba ['amumnes Obima, O CETOMHSITHUAM
MPEACTABIECHUSIM, COBCEM MaJIeHbKOW: OHa yBennuuBaia Bcero B 30 pa3. Ho
OTKpBITHS, CACIAaHHbIE ['aTuieeM B TEUEHNUE HECKOJIBKUX MECALIEB, ONMPOKUHYIH BCE
MMEBILIMECS Y JIIOJIEH TPEICTABIECHUS O MUPE, €ro MaclTabax u yCTPOICTBE.

[Ipexxne Bcero okaszajnoch, YTO HeOeca COCTOSAT M3 TAKUX KE MaTepuajbHBIX
00BbekTOB, Kak M 3emuisa: Ha JlyHe OOHapyXWJIHCh TOPBI, «MOpS» W JOJWHBI, Ha
ConHue - 3TOM cUMBOJIE€ 00KECTBEHHOM UYMCTOTHI - MATHA (KaK Ternepb M3BECTHO,
BO3MYIICHHUSI COJHEYHOM aTrMoc(epbl, CO3/Jal0lIMe BUXPU Ha €€ IMOBEPXHOCTH);
Mueunsiit [1yTe pacnanics Ha OeCUMCIIEHHOE MHOXKECTBO OTAEIBHBIX 3BE31 U T. [I.
Oxkazanoch Takke, YTO HEBEpPHA U TEOPHs O TATOTEHUH BCEX HEOECHBIX TeJl K IIEHTPY
Mupa - 3emie. Yke Mpu NEepBhIX HaOMoAeHUsX [anwielr oOHApy>KWJ, 9TO BOKPYT
maHetel FOnmuTep JBHXKYTCS YETBHIPE CHOYTHUKA W YTO, CJEAOBATENIBHO, BO
Bcenennoit nomrumo 3eMiu MOTYT OBITh IPYTHE LIEHTPbI TPUTKEHUS.

HabGmonenust Benepsl 0OHapyXuiid, 4TO OHA MPOXOJUT, MOI00HO JIyHe, cMeHy
BUJUMBIX (a3, mpruoOpeTast BUA TO Y3KOTO CEpIHKa, TO MOJHOTO JUCKAa. JTO OBLIO
IPSIMBIM JIOKa3aTeIbLCTBOM €€ oOpaieHust Bokpyr CosHiia.

Tak 3a HECKOJBKO MECSIEB pyXHyJa IMOJ yAapaMH HOBBIX (AKTOB BCs
cpenHeBekoBas KaptuHa mupa. Hemapom [Manmunes, coBeplIMBIIErO 3TOT HAYyYHBIN
NOJBUT, coBpeMeHHuKHU mpo3Bamu «Komym6om Bcenennoit». OtcramBasi crapbie
Ipe/CTaBlIeHus, LEPKOBb MoTpedoBasia OT [anuies, 4roObl OH OTKa3ajics OT
«KOTIEPHUKHAHCKOW epecn». EMy OBIIO 3ampernieHo 3aHuMaThCsl acTPOHOMUEH.
Kpome Ttoro, 3a lanuneeM ObUT yCTaHOBJEH TNOXXKU3HEHHBIM Hanz3op. OpHako
JNBW)KCHUE HAyKW WHKBU3MIMS HE MOIIAa YXE OCTaHOBUTh. HOBBIE OTKpBITHS
CJIeIOBAJIM OHO 3a JAPYTUM, U MPOLECC 3TOT, PACKPBIBAIOIIMN NEpe]l N3yMIEHHBIM
YeJIOBEUECKMM B30pOM BCIO HEOOBATHYIO BceneHHyro, mpopoimkaeTcss W ceifuac.
Takum 00pazoM, U3yueHrne MUpPa, OKPY>KaBIIIETO YEJIOBEKa, MPUBEJIO K PACHTUPEHHIO
€ro 3HaHWH O MPUPOJE, K CO3MAHMIO LEJIOW CUCTEMBI HayK, U3y4aroluX MPUPOLY, K
CO3/IaHMIO €CTECTBO3HAHMUSL.

EcTecTBO3HaHME - cuUCTEMa HayK O IPHUPOJE, COBOKYIHOCTb €CTECTBEHHBIX
HayK, B3dTas Kak eaumHoe unenoe. EcTecTBo3HaHMe - ofgHa W3 TPEX OCHOBHBIX
obJyacTell 4eJIOBEUECKOTo 3HaHUA (BMECTe C HayKamMH 00 OOIIECTBE M MBIILJICHUN).
[IpeameToM ecTecTBO3HAHUS SIBISIIOTCS pa3iMyHble BUABI MaTepuu U (HOPMBI HUX
JNBHW)KEHUS, MPOSBISIIOMIMECS B MPUPOAE, UX CBA3UM U 3aKOHOMEPHOCTH, OCHOBHBIC
dbopmbl ObITHA. CIIOBO «ECTECTBO3HAHKE) MPEACTABISIET COOOM coueTaHue ABYX CJIOB
- «ecTecTBO» (MpUpoja) U «3HaHHME». B Hacrosiee Bpems IMOJ €CTECTBO3ZHAHHUEM
NOHUMAKT (opManuzoBaHHoe ((PU3NKO-MaTeMaTHUYECKoe) W HepopMalIu30BaHHOE

20



colepkareapbHoe  (Hampumep, Ouonorus, Xumusi, reorpadus), KOHKPETHOE
(HampuMep, aHTPOIOJIOTHSI) E€CTECTBO3HAHUE, T.€. TOYHOE 3HAHUE O BCEM, UTO
JNICUCTBUTEIILHO €CTh BO BceneHHOW MM, BO3MOKHO, €CThb BO BceiaeHHoOM. DTo
3HaHHWE YaCTO MOKHO BBIPA3UTh B BUJIE€ MaTEMATHUYECKUX (POPMYII.

[Io cBoeMy coaepX aHUIO U 1O METOAY W3Y4YEHUs SBJICHUN MNPUPOIbI
€CTECTBO3HAHUE MOXKET ObITh pa3/ieJIeHO Ha SMIIUPUYECKOE U TEOPETHYECKOE, a IO
XapaKTepy CBOEro 00bEKTa - Ha HeopraHMveckoe U opranudyeckoe. Heopranuueckoe
€CTEeCTBO3HAHUE UMEET CBOMM MPEAMETOM MEXaHUYeCKHe, PU3ndecKue, XUMHIECKUE
U UHbIC sBIIeHUS. OPraHNYeCcKOe eCTECTBO3HAHNE CBOMM MPEIMETOM M3YUCHUS UMEET
SIBIICHUSI KU3HW, WK JKUBYIO MpUpoay. KoHewHo, Takoe MejeHUE eCTECTBO3HAHUS
SBIIICTCSI  JIOBOJIBHO YCIIOBHBIM, TaK KaK JOCTaTOYHO CIIOKHO Pa3ieiiuTh
HEOPTaHWYECKUE W OPraHMYECKHE BEIIECTBA, TO €CTh BEIICCTBA OTHOCSIIHECST K
YKAUBOM Y HE)KUBOM MPUPOJIE.

TakuM JefeHueM OmpeAesieTcsl BHYTPEHHSISI CTPYKTypa €CTECTBO3HAHUS,
kinaccudukanus Hayk. B cepennne XIX B. 1ebIM pSI0B €CTECTBOMCIIBITATEICH U
¢dunocodos, cpenu kotopeix Obut @. Durensc u xumuk . Kekyne, Ha ocHOBe
TIIATEILHOTO M3YyYEHUSI UCTOPUHM PA3BUTHSI €CTECTBEHHBIX HAayK OBLIM BBIIBUHYTHI
ujen 00 uepapxuu HayK B (hOpMe YEeThIpEX MOCIEA0BATEIbHBIX CTYIICHEH: MEXaHHKa,
busuka, xumus, Ouonorus. B Hacrosmiee Bpemsi HaykKu O Mpupojae (WM HAyKy O
MIPUPOJIC) TTOAPA3ICISIIOT Ha Takue 00Jiee WM MEHEE CaMOCTOSITEIbHBIC Pa3/esibl, KaK
busuka, XuMusi, OMOJIOTHsI, IICUX0JIOTus. MexaHuka BkItoueHa B ¢puszuky. Cpeau Hayk
0 MPUPOE MOSBUIIACH ICUXOJIOTHSI.

®du3rka UMEET JeJ0 HE TOJIBKO CO BCEBO3MOXKHBIMU MaTepUajbHBIMU TEJIaMH,
HO U C Mmarepuedl BooOme. XuUMHUS HUMEET JeJ0 CO BCEBO3MOXKHBIMU BHUIAMU
CyOCTaHIIMOHAIBHOW MaTepuu, T.€. C Pa3IMYHBIMHU BellecTBamMu. buonorus - co
BCEBO3MOXKHBIMM ~ >KMBBIMH ~ opranuzMamu. [lcuxonorusi u3y4daeT pas3ivyvHbIC
pasyMHble cymiecTBa. Ho 93T0 JeleHHe JI0CTaTO4YHO YCJIOBHO, TakK Kak
CHUCTEMATHYEeCKH BO3HUKAIOT MEKIUCIHUILIMHAPHBIE TPOOJIEMbI, KOTOPBIE PEIaroT
MOTPaHWUYHBIC NUCHIUIUINHBI (Onodu3mka, Omoxumus, ncumxodusnka, ¢uzndecKas
XUMHS U T.]1.).

Jlanee maeT mepexoa K OOIIECTBEHHBIM HaykKaM M HaykKaM O MBINUICHUH. Bes
UCTOPHUSI €CTECTBO3HAHMSI IMOKA3bIBa€T OCHOBY, Ha KOTOPOW OHO HAaxXOAHWTCS. OTO
JIOTHYECKH OOOCHOBaHHAs MaTeMaThKa. be3 MareMaTMKH HEBO3MOXHO PEIIUTh
HUKaKue TpoOsieMbl ecrecTBo3HaHus. OcoOeHHO >(deKTHBHA MaTeMaTuka Ipu
CHUCTEMHOM TOAXOJIE K U3YUYCHUIO TIPUPO/IBI.

Mexnay eCTeCTBEHHBIMHM ¥ COLMAIBbHBIMH  HAyKaMH  pacIioyiararoTcs
TEXHUYECKWE HayKd (BKIIOYAash  CEJIbCKOXO3SWCTBEHHBIE W MEIUIIMHCKHE).
Hubdepennnanys HayK U WX HHTETpAIUS B TPOIECCE PA3BUTUS UYEIOBEUECKOTO
o0IiecTBa MpUBEIM K BOSHUKHOBEHUIO HOBBIX HAyK (KBAaHTOBAash MEXaHUWKA, s/iepHas
buszuka, OWoOXUMUs, OMOHUKA, TCOXHUMHUs, KOCMOXMMHS H Ap.). Ocoboe mecto
3aHMMAaeT KUOEepHETHKa, TMpeACTaBistomas co0oil pasfen TeXHUYECKUX U
MaTeMaTUYeCKUX HayK, HO NIyOOKO MPOHMKAIOIAsi B JPYrue €CTECTBEHHbIE U
oOliecTBeHHbIe Hayku. EcTecTBeHHbIE HAayKHM BMECTE€ C HayKaMHU O YEJIOBEKE U
0011IeCTBE SIBJISIFOTCSI COCTABHBIMU YaCTsIMU OOIIIeUeNIOBEYeCKON KyNIbTyphl. M3BeCTHBI
MHOTHE JUTEpaTypHbIE MMPOU3BEICHUS, BHECIINE BKJIAJ B Pa3BUTHE €CTECTBO3HAHUE.
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TakuMu SIBISIOTCSL qUaoru ApeBHerpedeckoro ¢umocoda [Inarona (428-348 rr. 1o
H.3.), nooMa «O mpupome Bemei» Tuta Jlykpeumss Kapa (1 Bexk g0 H.3.),
«EctectBennas ucropus» XK. brobdona (1707-1788), Tpyast M.B. JlomoHOCORa.

['ymanuTapHble HayKH, JTUTEPATypa, UCKYCCTBO, PEIUTHsI CHJIBHO BIUSIOT Ha
pa3BUTHE €CTECTBEHHBIX  HayK, Ha  (QOpMUPOBAHHE  MHUPOBO33PEHUS
ecrectBoucIbITaTenied. Huke, Ha cxeMme MpUBEIEHO COOTHOIIEHHE MEXIY chepamu
HAyKH, UCKYCCTBa, PEIUTUU, 00pa3yIOIIUMHU TO, YTO HA3bIBAIOT KyJIbTypoi. Ho xu3Hb
MpPOTEKaeT HE TONBKO B paMKaxX KyJabTyphl. OOMacTh €CTECTBEHHBIX HayK
paroHagbHa, MOCTPOEHA HAa CTPOTOM aHAIM3€ M CHHTE3€ 3HAHUI, HE3aBHUCHUMO OT
o0nekTa uccienoBanusa. Ho u B Heil IPOSBIISAIOTCS TaKWe KauecTBa WM MOHATHS, KaK
WHTYWIIMS,, YMEHHE TIPEJCKa3bIBaTh SIBIICHUS WM COOBITHS, OCHOBBIBAsACh Ha
Menpuaiux aetansx. Hanbomnee sipko mposiBisieTCS MHTYUIUSA Y MpodeccroHanoB
BBICOKOTI'O KJIacca.

Cdepa uckyccTBa onupaercs Ha SMOIMOHAIBHOE BOCHPUSTHE MUPA, HO U
3/1eCh HEOOXOAMMO 1 3HAHHWE CBOWCTB MpEAMETa U UHTYUITUS T.1.

Bo B3aunmMonelicTBuM HayKd, TEXHOJOTUH, JIUTEPATYPhI, UICKYCCTBA BO3HUKAIOT
HOBBIC BHJIBI HCKYCCTB. Tak BO3HMKJIO KHUTOIIEYaTaHUE, paJro, KWHO, TeJIEBUJICHNUE,
KOMIThIOTEpHAs rpaduKa u Jp.

Kaxxp1it mpeaMeT npupoabl SBISETCS CI0KHBIM 00pa30BaHUEM, T.€. COCTOUT U
Kakux-11ubo yacteil. Tak, BEmecTBO MOXXET COCTOSTh M3 MOJICKYJ, MOJIEKYJbI - U3
aTOMOB, aTOM - W3 HYKJIOHOB M 3JIEKTPOHOB, HYKJIOHbl WJIM AHTUHYKJIOHBI - W3
KBApKOB WJIM aHTUKBapKkoB. KBapku B CBOOOIHOM COCTOSIHUM HE CYILIECTBYIOT U yXKe
HE MMEIOT OTAENbHBIX COCTaBHbIX yacTeil. Ho Mo coBpeMeHHbIM KOCMOJIOTHYECKUM
MPEJICTaBIEHUSAM TMOTEHIMAIbHO MOTYT COJEpKaTh B ceOe 1ieible KBAa3M3aMKHYThIE
MaKpOMUPBI, UMEIOIIIME COOCTBEHHBIE COCTaBHbIE YacTH. M 3TO MOKHO MOBTOPATH /10
OeckoHeyHOCTH. B 3TOM cocTtour MakpoMukpocummeTpusi Bceenennoit, wiu
IIUKIINYECKas 3AMKHYTOCTh €€ CTPYKTYP.

AHAJOTMYHO M €CTECTBO3HAHME KAaK CHUCTEMa HayK O TMPHUPOIE COCTOUT W3
OCHOBHBIX YacTeW, MOCJIEAOBATEIbHO BIOKEHHBIX JAPYyr B JApyra: KOCMOJOTHS,
busuka, XUMus1, OHOIOTHsI, TIcUXoyorus. Kpome Toro, €cTeCTBO3HAHKE BKIIIOYAET B
cedss MHoTHE Jpyrue, Oojee 4YacTHbIE €CTECTBEHHbIE Hayku (aCTpPOHOMMIO,
reorpaduro u ap.).

XuMusi, UMEIOAasi CBOMM HEMOCPEACTBEHHBIM OCHOBAaHHMEM (QHU3HKY, caMa
SBIIICTCSI OCHOBAaHMEM OHWOJIOTMM ¥ OKa3bIBAETCS XapaKTEPHBIM  KITFOUEBBIM
IPUMEPOM JIJISl  TOCTIEIOBATEIHLHOTO PAa3BEPTHIBAHUS BCETO €CTECTBO3HAHMS IIO
MarucTpajbHOMY BOCXOASIIEMY IIyTH OT HWCXOMHOW (UBUKKA JO TCHUXOJIOTHH.
[lcuxomnorusi, 3aHUMasi BBICIIIEE MECTO, MOTCHIIMAIBHO IUKIMYECKUA 3aMBIKACTCS C
UCXOJTHOM (hUBHUKOM:

¢pusnka -> xumus -> omonorus -> ICUXOJIOTI'UA -> |

T <-

DOTH OCHOBHBIE €CTECTBEHHBbIE HAyKH PE30HHO pacroyiaraTb Ha CXE€Me He
TOJBKO TIO JIOTMYECKUM  JTalmaM WM 10 HCTOPUYECKHMM  dIoXaM  HUX
MOCJIeIOBATEIbHOTO (DOPMUPOBAHUSA, HO U MO XapaKTEpPHbIM [JIsl JAHHBIX HAyK
3HAYEHUSIM HEKOTOPOW Mephl CIOXKHOCTA M, KoTtopas misi (U3UKH, XUMUU U
OMOJIOTUU TIPUHUMAET MOCIIe0BaTeNbHbIe 1eounciennble 3Hauenust M = 0, 1,2. B
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npezaene (sl ICUXOJIOTUM) CHOBAa MpUHUMAET HyneBoe 3HaueHue M = 0. Mckomas
Mepa CJIOKHOCTH, WM TaK Ha3blBaeMas MYJIbTUIUIETHOCT, M, HWMEET BIIOJHE
ONPENEJICHHbIA CMBICI U HAa CaMOM JIeJIe NMPUHUMAET MMEHHO TaKUE IUKIAYECKU
3aMblIkarommecs 3HadeHuss M = 0, 1, 2, 0 111 OQHOTUIIHBIX 10 CBOECW CUMMETPUU U
JNEAYKTUBHO OIPEAEIIIEMBIX IO HaJJIekallel MaTeMaTUYECKOM WHIYKIHH CUCTEM
(GyHIaMEHTAJIbHBIX CTPYKTYPHBIX 3JIEMEHTOB MaTepUU Ha BCEX YETHIPEX OCHOBHBIX
YPOBHSIX €€ €CTECTBEHHOM camoopraHnuzanuu: (u3nyeckoM (JIENTOHBI, KBapKH,
AHTUKBAPKH ), XUMUIECKOM (aTOMBI), OMOJIOTHUIECKOM (aMHHOKHUCIIOTBI, HYKJICOTHIBI)
U TICUXOJIOTUYECKOM (THUIHUYHBIC pa3syMHble WHAUBUIYYMbl C XapaKTepHbIMU
MEHTAJIbHBIMU KOMILIEKCAMH ).

Hano momuepkHyTh, 9TO M - 5TO HE MaccuB HWHOOPMAIHH, KOTOPHIM
pacnojiaraeT Hayka. OTO YpOBHEBas BEJIMYMHA, YKAa3bplBalOllasi Ha YpPOBEHb,
3aHMMaeMbli TOW uiu MHOW Haykoil. McxonHoe nonoxkenue M = 0 nnsa Gus3ukd u
COBIIAJIAIONIMI C HUM MpeAeiabHblil ypoBeHb M = (0 sl NCHUXOJOTHHM O3HAYaroT
0a3ucHBIN, PyHAAMEHTAIBHBIA YPOBEHb ITHX HAayK B CHCTEeMe ecTecTBo3HaHus. OHH
ONEPUPYIOT MUHUMAIIBHBIM YUCJIOM MPUHIMIIOB U 3aKOHOB MPUPO/IbI, HO MPUHIIUIIOB
¥ 3aKOHOB HamOoJjee OO0IIMX, YHUBEPCAJIbHBIX, MPUYEM B3aWMOCBSI3aHHBIX APYT C
npyroMm. Benb Bce HeucuepriaeMoe pasHOOOpaswe NpPUPOIbI OCHOBBIBACTCS Ha
dbyHIaMEeHTAIbHBIX (DU3NYECKUX TPUHIMIAX W Ha HEPA3PhIBHO CBSI3aHHOM C HUMH
CTOJIb k€ (PyHAaMEHTATHHOM JIsl KOCMOJIOTHH aHTPOITHOM MPUHITUTIE.

B kakux ke cirydasix COBOKYITHOCTb YaCTEH MOYET COCTABJISITH HEUTO LIETIOE, a
B KaKHX HET?

Kakue cBoiicTBa 105KHA IMETh COBOKYITHOCTh €CTECTBEHHBIX HAayK, YTOOBI OHA
MOIJIa paccMaTpuBaThCi Kak Lenoe? PemeHue »TOro Bompoca MOXKHO HAWTH B
CUCTEMHOM TO/XOAE, WM CHCTEMHOM aHajiu3e u3ydyaeMblXx 00beKkToB. CyTb
CHUCTEMHOI0 TOJXOAa JIErde MOHITh, PAacCCMarTpuBas pPa3BUTHE XUMHUU B IEPBOU
nonoBuHe XIX B. B 1830-x rr. mBeackuii xumuk W.S. bepuemmyc BeiaBuHYI
ANEKTPOXMMHUUECKYIO TEOPUI0 XUMUUYECKOW CBSI3M, COIVIACHO KOTOPOM MOJIEKYIbI
00pa3yroTcs W3 aTOMOB 3a CYET AJIEKTPOCTATUYECKOTO MPUTSHKCHHUSI PA3HOMMEHHO
3apsDKEHHBIX aTOMOB WJIM  aTOMHBIX Tpynn. Tak, Hampumep, XJIOpUI HaTpus
0o0pazyeTcs MpU MPUTHKEHUH TOJIOKUTEIIBHO 3apsKEHHOTO HATpUsl U OTPULIATEIILHO
3apskeHHoro xuopa: Na' Cl-. Ilpu 3ToM Kakplii N3 JTHUX DIEMEHTOB MOMKET
CyIlleCTBOBaTh camoctosTenbHo. WMmu cynbdar natpuss Na,SO, cocTOUT U3 ABYX
okcuoB Na,O u SO;, KOTOphIE 3a CYET AJIEKTPOCTATUUECKOTO B3aUMOJICHCTBUS
o0Opa3yroT mAaHHyI0 MoJekyny. M B 3Tom ciydae o0a OKCHIa MOTYT CYIIECTBOBATh
CaMOCTOSITEIILHO.

Ho B 40-x rr. XIX B. xpynneummii dpanmy3ckuii xumuk [llapas XKepap
yCTaHOBWJI, 4TO Teopusi beprieummyca MOXeT ObITh MPUMEHEHa TOJBKO K PEIKUM
puMepaM MOCTPOSHUS MOJIEKY/. B monasistomnieM O0IbITMHCTBE MOJIEKYIBI COCTOSIT
U3 aTOMOB M aTOMHBIX T'pYMI, TAK NPOYHO CBSI3aHHBIX, YTO MX CAMOCTOSITEIIBHOE
CyIllIeCTBOBaHHE 0€3 CYIIECTBEHHOIO HW3MEHEHHMS WX Kaue€CTBEHHOIO COCTOSIHUS
HEBO3MOXKHO. Pacmaa MolieKynl Ha 4YacTh MPUBOAUT K KA4eCTBEHHO HOBBIM
BemlecTBaM. Tak, Meran CHy, Tepsisi TONBKO OQWH aTOM BOAOPOJA, NMPEBPAIIAETCS B
paauKag METWJ, KOTOPhI B CBOOOJHOM COCTOSIHUM CYIIECTBOBAaTh HE MOXET U
obpasyer stan: CH; + CH; -> C,Hg. [Ipu notepe n1Byx aroMoB Bojiopoaa oOpasyercs
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metuieH CH,, Takke He CYIIECTBYIONIMI B CBOOOAHOM COCTOSHUU U OOpa3yronIuit
stuner C,Hy.

Monexyny JXXepap HazBajd YHUTApHOM CUCTEMOM. YUYEHBI TAKXKE MOKa3all, 4YTO
CYLIECTBYET JIBA BHJAa MHOXECTB: MHOKECTBO CYMMATHBHOE, WM aJJAUTHBHOE
(MOTy4YEeHHOE IMYyTEM MPOCTOTO CIOXKEHUS) U MHOXKECTBO CUCTEMHOE, WJIM IMPOCTO
cucteMa. B oTuune OT aiIMTUBHOTO MHOXECTBA, CHUCTEMa MpPENCTaBisieT cOOOM
Tako€ MHOXKECTBO OJJIEMEHTOB, B KOTOPOM BCE OJJIEMEHTBI HE TOJBKO TECHO
B3aMMOCBSI3aHbl JIPYr C JIPyroM, HO BIHUAIOT JpYyr Ha Jpyra M KaueCTBEHHO
npeoOpazyror  apyr apyra. Kepap npuBen — yOeAUTEIbHbIE  HPUMEPHI,
NOJTBEPKAAIOIINE ITO MOJOXKEHUE. TaK, OMMH U TOT K€ AIEMEHT BOJIOPOJ B COCTaBE
Pa3IMYHBIX MOJICKYJI TPOSIBISICT CeOS B COBEPIIEHHO Pa3IMYHBIX KadecTBax. B
MOJIEKYJIE BOAOPOJA OH HEWTpajeH M OYEHb NPOYHO CBS3aH CO BTOPBIM ATOMOM
Bojioponia: »sHeprusi cBsizu H-H paBna 432 x/[x/mons. B Monekyne OpoMucToro
Bozopoaa HBr Bomopox mpencrtaisieT coO0l MOJOKUTETBHO 3apsKEHHBIA KaTHOH
H', u sueprus ceasu H-Br cocrasnser 358,9 xJx/Monb. B runpune narpus NaH
BOJIOPOJT SIBJISIETCSI OTPUIIATENIBHO 3apsikeHHbIM MoHOM H", m sHeprus csasu Na-H
coctaBisieT Bcero 196,7 kJlx/monb. Takum o0Opazom, BKJIIOYAsi OJAUH U TOT IKe
AIIEMEHT, CHUCTEMa JIeJIAeT €ro Pa3iuyHbIM B 3aBUCHUMOCTH OT CBS3aHHBIX C HUM
MapTHEPOB.

OtkpeiTre Kepapa 3amHTepecoBano ¢uiaocodoB, KOTOpbIE C €ro MOMOIIBIO
HaIUIA 00BSCHEHHE JIMAJIEKTUYECKOMY 3aKOHY TIEpexoa KOJIMYecTBa B KaUe€CTBO, UITU
nepexoqy KOJUYECTBEHHBIX H3MEHEHHl B KayecTBeHHble. CKOJIbKO Obl MBI HU
npuOaBIsIM KaMHEN K Kyde TakMX >K€ KaMHel, KaueCTBO KaMHEW He W3MEHMTCS.
Coscem apyroe neno HabmomaeMm B cucteMe. AtomapHblid kuciiopoa O umeeT ogHu
CBOMCTBA, MOJIEKYJISIpHBIN Kuciaopoa Or mMmeeT apyrue CBOMCTBaA, a 030H O3 mmeer
CBOWCTBa, OTJIMYHBIE OT JBYX IMpeAmecTByromux. CraeaoBarelibHO, W3MEHEHUE
Ka4eCTBA MOJl BIUSHUEM KOJMYECTBEHHBIX U3MEHEHUM MOXKET MPOUCXOIUTH TOIBKO B
TOM CJTy4yae, €CiIu OObEKT UMEET CUCTEMHBIN XapaKTep.

Takum o00pa3oMm, cucTemMa - Takas COBOKYIHOCTb JJIEMEHTOB, B KOTOPOW
CYLIECTBYIOT MX B3aMMHOE€ BJIMSHUE U Kau€CTBEHHOE B3aWMHOE IpeoOpa3oBaHUE.
Cucrema mpencTaBlIeT €AUMHOE LEJI0€, M3 KOTOPOrO HENb3s OTHATh HHU OJIHOTO
AJIEMEHTA, HE U3MEHUB IIPHU 3TOM KayeCcTBa BCETO LIEJIOTO.

VYyacTByss B BBIpaOOTKE €CTECTBEHHO-HAy4YHOM (MM (PU3HUECKOM) KapTHUHBI
MHpa, €CTECTBO3HAHUE CBOEU TEOPETUUECKON YacThiO (MOHSTHS, KATETOPHUH, 3aAKOHBI,
TEOpUM, THUMOTE3bI), a TakkKe pa3padoTkoil TPUEMOB M METOJAOB HAYYHOTO
UCCJIEIOBAHUS TECHO NpUMbIKaeT K ¢uiocoduu. OHO BIMSET HEMOCPEACTBEHHO Ha
paszButHe (procoduu, 3aKOHOMEPHO OOYCIOBIMBAET CMEHY (HOpM MaTepuaiv3Ma B
3aBUCHUMOCTH OT CO3JAIOIIMX 30Xy €CTECTBEHHO-HAYyYHbIX OTKpbITHH. C apyrou
CTOpPOHBI, €CTECTBO3HAHNE TECHO CBS3aHO C TEXHUKOM W IMPOLIECCOM IPOU3BOICTBA.
Tem camMblM €CTECTBO3HAHME BBICTYMAeT KakK CBOeoOpa3Has HENoCpeACTBEeHHAs
IIPOU3BOAUTEBHAS CHUJIA.

OO1mumii X0/l pa3BUTUSL €CTECTBO3HAHMS - OT HEMOCPEACTBEHHOTO CO3EpIIaHus
npupoasl (B ApPEeBHOCTH), depe3 e aHaiuTudeckoe pacuieHeHue (XV-XVI BB.),
3aKperuI€HHOE U a0CONIOTU3UPOBAHHOE, K CUHTETUYECKOMY BOCCO3AHHMIO KAapPTUHbI
pUPOALI B €€ BCECTOPOHHOCTH, LEIOCTHOCTH M KoHKpeTHocTH (XIX-XX BB.). B
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LEHTPE COBPEMEHHOIO0 €CTECTBO3HAaHUA 10 cepeauHbl XX B. crosuia (pusmka,
Halle/mas crnocoObl MCMOIb30BaHUSA aTOMHOW WM SIIEPHOW SHEPIHM, MPOHUKIIAA B
o0nacTu MHKpOMHpA, BINYOb 3JIeMEHTapHbIX dYacTull. Puiznuka CTUMYIUpOBaja
pa3BUTHE Jpyrux oO0nacTeil €CTeCTBO3HAHUS - ACTPOHOMHH, KOCMOHABTHUKHU,
KUOEpHETUKH, XUMUHM, OWOHMKM, Ouonoruu u J1p. Pusuka BMECTE C XUMHEH,
MaTeMaTUKOM M KUOEpHETHUKOM IOMOraeT MOJEKYISIPHOM OHOJOrMM pelaTh
TEOPETUUYECKUE U DSKCIIEPUMEHTAJIbHBIE 3aJlaud  HMCKYCCTBEHHOIO OMOCHHTE3A,
CIOCOOCTBYET PACKPBITHIO MaTepHalbHON CYHNTHOCTH HacleAcTBeHHOCTH. Dusuka
MIOMOTJIa MMO3HAHUIO MPUPOJIBI XUMUYECKON CBS3H, PEUICHUIO IPOOJIEeM KOCMOTOHUH H
KOCMOJIOTHH.

B coBpeMeHHOM eCTeCTBO3HAHMM HAYMHAET JUANPOBATH YK€ HEe onHA (pu3mKa,
a uenas rpymnmna Hayk (MOJIEKyJspHas Ouonorusi, uHpopmaruka, MUKpoxumus). Bcé
BO3pacCTarolllasl poJib €CTECTBO3HAHUS B JKM3HU OOIIECTBA OCOOCHHO CKa3bIBAa€TCS B
COBPEMEHHOW HAYYHO-TEXHUYECKOU PEBOJIIOIIHH.

3. COBPEMEHHOE ECTECTBO3HAHHUE

CoBpeMeHHass HayKa NpPEACTaBIsAeT COOOM LEJOCTHBIM JAMHAMUYECKU
OPTraHM30BaHHBIA W CaMOPa3BUBAIOIIMICA OpraHu3sM. Bwmecre ¢ couuanbHO-
IPAKTUYECKON OCHOBOW NPOUCXOKJIECHUS U PAa3BUTHUS HAYKH, C €€ MPUIIOKEHUSIMU HA
OpaKTUKe B HEH CWIbHBI TakKe U TEHACHIUU COOCTBEHHOH HBOJIOLUH,
IPOJUKTOBAaHHbIE BHYTPEHHUMH IMpPUYMHAMU. Takoe COBEPIICHCTBOBAHUE HAYK
BIIMSIET KaK HAa HAyYHO-TEXHUYECKUI MTPOrpecc, Tak U Ha COLMANIbHBIN. Tpa uliMOHHO
OPUHATO CYUTaTh, 4YTO HauOOJiee AaKTUBHO HA COLMAJIbHBIA IPOrpecc BIMSIOT
OOLIECTBEHHbIE HAYKH, @ €CTECTBO3HAHME - JIMILb HA HAyYHO-TEXHUUYECKHI Mporpecc.
BmecTe ¢ TeM COBpPEMEHHBIM YPOBEHb COCTOSIHUSI €CTECTBO3HAHUS, OOpPETEHUE UM
Oosiee TIyOOKHMX B3aUMOCBSI3€H C JIPYTMMHM HayKaMH, IPSAMOE M ONOCPEIO0BAHHOE
BIMSIHUE HA JMHAMHMKY MPOWU3BOJUTENBHBIX CHJI MO3BOJSIOT U €My BKIIIOUUTHCS B
pemieHre oOIIeconuanbHbIX  3amad. Hapsimy ¢ marepuanbHbiM - 3¢ ¢deKToM oT
NPUMEHEHUS! JOCTHKEHUN €CTECTBO3HAHUS U MaTeMaTUKH 00pa3yercs U Jpyrou, He
MeHee 3HauuMbIi 3(Q(deKT, 0 KoTopoM mucanl Hu3BecTHbIM (Gu3uk B. ITelizenbepr:
«Camo 1o ce0Oe... TpeOOBaHME TIIATEIBHOCTH MW TPE3BOCTH (MAyIIEe OT
€CTECTBO3HAHUS) YK€ MPUHAJIEKUT K YIOPSIOUUBAOIIMM CUIIAM HAILEH TOX.

YpoBeHb pa3BUTHS NMPOU3BOAUTENBHBIX CHUJI, 0COOEHHO MX XapaKTep, 3aBUCHT,
pazymeercsi, HE TOJIbKO OT €CTeCTBO3HAHMs, HO TPEXAEe BCEro OT crnocoda
COLIMAJILHOTO  YCTPOMCTBA, a HEpPEAKO M OT B3NIAAOB, (OPMHUPYEMBIX
rOCIOJCTBYIOLIEH uaeonorneit. OMHaKo U UICOIOTHS, JaXkKe CIIOCOOHAs «OUULIAThCS
OT CYOBEKTHUBUCTCKUX HACIIOCHHM, HE MOXET HE CUUTATbCS C JOCTHKCHUSIMHU U
OPOrHO3aMU B OOJIACTH HCCJEOBaHMS MPOU3BOAMTEIBHBIX CHUJ, C HaOOpOM
CKOHCTPYUPOBAaHHBIX U KOHCTPYUPYEMBIX HAyKOW HICabHBIX OOBEKTOB, OMeEpaIui,
OTHOILIEHUHM, KOTOPBIM MPEACTOMT TAaK WIM HHA4Y€ MPEBPATUTHCS B PEATbHOCTD
«BTOPOI» MPUPOJBL, B (GOPMBI U TUIIBI UCKYCCTBEHHOM Cpe/ibl OOMTaHMsI YEI0BEKa.

CruxuiiHas cTagusi JUHAMMKA [POU3BOAWUTEIBHBIX CHJI, IE€PBOHAYAJIbHO
BBICTYNAIOIIAsl B KAUe€CTBE OIPEIEISIIONIEH, B YCIOBUAX YCHUJIEHUS CYOBEKTHBHOIO
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(akTopa OOIIECTBEHHO-UCTOPUYECKOTO TpOIlecca, OKa3blBaeTCs Bce Oolee
MOTYMHEHHOM CO3HATEJIbHOM CTaJNH, XOTS U HE BCErJa CIOCOOHOW KOHTPOJIMPOBATH
NEUCTBUE TMEpBOH. OTO €CTECTBEHHO W, BHUJAMMO, HEYCTPAHHUMO, ITOCKOJBKY
CO3HATENIbHOE BCEerga JUAJCKTUYECKHA JIOMOJHSAETCS TOACO3HATENIbHBIM — WITU
IPEJIOMIISIETCS] B HEM, & JICHCTBUTEIBHOE KaK PEaIu30BaHHOE BO3MOYKHOE BBIHYXKIAET
O0OBEKTUBHBIN MPOIIECC UITH Yallle BCEro MO OJHOMY MYTH, OTCEKasl MPH ITOM, KaK
MOKa3bIBAE€T UCTOPHUSI, HE BCErJa caMble HeyldauHble BapuaHThl. [10100HO TOMYy, Kak,
no @. DHrembCy, CTOJIKHOBEHNE MHOXKECTBA MHTEPECOB, MOCTYIKOB JIIOEH POXKIACT
PaBHOJCHCTBYIOIIYI0, MHAYE TOBOPS, OOBEKTHBHYIO COLIMAIBHYIO CTAaTHCTUYECKYIO
3aKOHOMEPHOCTh, TaK M JCHCTBHE CO3HATEIHHOTO (haKTOpa, COMPSHKEHHOTO C
Oecco3HaTeNbHbIM, @ TaKXKe C OOBEKTHBHON HEOMPEIEICHHOCTHIO, BHOCSINIEH CBOH
KOPPEKTUBBI B CO37aBa€MBIii TPOIECC, BBI3BIBACT W HEKOTOPBIM OTXOJ OT
IUTAHUPYEMBIX PE3YJbTaTOB, MPUBOAUT K WUTOTY, CIUIABICHHOMY M3 HEOOXOIUMOTO U
CIIy4aitHOTO, MMOTYMHEHHOMY PAIMOHAILHOMY 3aMBICITy ¥ HE KOHTPOJIUPYEMOMY UM.

OnHako TIONMOKEHWE JIeNT TpH  peaju3allid  HapOJHOXO3SIMCTBEHHBIX,
COIMANbHBIX W JPYrHX IUIAHOB, KOTJA DJEMEHT CTUXUHHOTO HEYCTpaHUM, HE
SIBIISICTCSI BCe-TaKu Oe3HaIe)KHBIM. Ha mmomorp B 60pr0e CO CTUXHUMHOCTBIO, C IENIBIO
MOWCKOB CMOCOOOB 3(PPEKTUBHOTO €€ TPENBUACHUS ¢ KOHTPOJS, MPUXOASIT
€CTEeCTBO3HAHUE W MaTeMaThKa. BmecTe ¢ MpUHIMMUATIBLHBIM OOIIUM IMOAXOAOM K
HEOOXOIMMOCTH M CIYy9alHOCTH, XapakTEPHBIM [JIsi HaydyHOW ¢uiaocodckoi ux
UHTEpHpEeTalud, OOpEeTaloT 3HAYMMOCTh YAaCTHOHAyYHble U  OOIIeHay4HbIe
KOHIICTIINH, BBIPOCIIME M3 H3TUX HayK. Peub HIET Npexae BCEro O TEOpHUH
BEpPOSTHOCTH, KOTOpasi Onarojmapss MexaHuke, (Qusnke, KUOCpHETHKE, OWUOJIOTHHU
oOpena MHUPOKHE NPUIOKEHUS. BepoATHOCTHBIN MOAXOMA, paclpOCTPaHEHHBI B
€CTEeCTBO3HAHUH, MOCTETIEHHO CTajl MPOHUKATh B T'YMAaHUTAPHbIC HAYKU U MPAKTHUKY,
MO3BOJIMJI ~ MpUJATh  CTAaTyC  HAy4YHOCTH  CTaTHCTHKE, IPOTrHO3WPOBAHMUIO,
MIPOCKTUPOBAHUIO, BBISIBUTH HEKOTOPHIE OCHOBAHMS I OPUCHTAIIMU YYCHBIX M
MPAKTUKOB B TPYAHBIX WM BOBCE HEOIPEACIICHHBIX CUTYAIUAX. DTOT K€ IOAXOJ
BHEC KOPpPEKTUBHI M B Quiuocodckoe mMoHMMaHuWe chaydaiiHocTn. B cdepe
pa3BHUBAOIIEHCS HAyKd CTAaTHCTUYECKHE 3aKOHOMEPHOCTH OKa3bIBarOTCs Ooree
MaclITaOHbIMA M 4Yalle IPUKOBBIBAIOT K ce0€ BHHMaHHE HCCIeIoBaTesield, 4em
nuHamMuueckre. Bc€ 9To MpUBOIUT K TOMY, YTO MCHOJIB30BAHUE JAHHOTO MOIXO01a B
IUTAHWPOBAHMWN COILIMANIBHBIX TIPOIIECCOB CJEeNaeT 3HAaYMMOM TOMpaBKy Ha UX
HEONPEEICHHOCTh, TOMOXET TOYHEE KOHCTPYMPOBATh B HUX TO, YTO IO CYTH CBOEH
PYKOTBOPHO.

Oco3nanue Toro (hakra, 4TO CONUATBHBIN U HAyYHO-TEXHUYECKHUM MPOTPECCHI B
HACTOAIIIEE BpPEMs TECHO CBS3aHBI, B3aMMO3aBUCHUMBI, TOMOTA€T YBUJIETh
BO3paCTaloIlee BIMSIHUE €CTECTBO3HAHWS HA COLMAIBHBIN MPOTPEcc, Ha KadeCTBO
oOmiecTBeHHOTO ycTpoiicTBa. OCOOEHHO 3TO 3aMETHO Ha NpUMEpax peHIeHUs
npoOsieM IUTAaHUPOBAHUS, MPOEKTUPOBAHUS, HKoJorud M ap. Hambonee 3HaumMele,
3(h(EeKTUBHBIE TEOPETHUUECKUE TMOAXOAbl K Pa3pEIICHUIO 3KOJIOTMYECKOro KpHU3Hca,
UCIIOJIb30BAHME €CTECTBEHHO-HAYYHbBIX KOHIICMIINMI, MAaTeMaTUYECKOTO IKCIIEpUMEHTA
IPUBOJSAT K BBIBOJY O HEOOXOJUMOCTH COIVIACOBAHHOTO JCHCTBHUS COLIMAIBHOW U
HAYYHO-TEXHUYECKOW KOMIIOHEHT IPH MOCTPOEHUU JIF0O0Tr0 00IIecTBa.
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[Tpu npoeKTUpOBaHUH ONTUMATBHON CTPYKTYphI 00I1IecTBa HeoOxouMa bosee
TECHasi CBSI3b MEXKAY (QriIocodamu, YIMpaBICHYSCKUM armaparoM, SKOHOMUCTAMHU U
BCEX HX BMECTE€ - C €CTECTBOMCHBITATEISIMU, KHOEPHETUKAMU, HKOJIOraMH,
MPEICTaBUTENIIMU OOIIIEHAYYHOTO CUCTEMHO-CTPYKTYPHOIO MOJIXO0/1A.

bonee Toro, «mnoackazkay, wuaymas oOT KUOEPHETHKU, TEOPUU CHUCTEM,
UH(OPMATUKH, TEOPUH YIIPABICHUS, OMUPAIOIIMXCS Ha MaTeMaTHKy, OKa3bIBaeTCs
3HAYUTENBHO H(P(EKTUBHEE M OHTOJOTMYECKH MPEANOYTUTENbHEE, YeM JApyTHue,
MIOCKOJIBKY OCHOBBIBA€TCSI Ha HAyYHOM IPOTHO3HPOBAHHMM, KOHCTPYHPOBAHUH,
npeaBuaeHnn. Pasymeercs, Henb3s OTPHIBaTh E€CTECTBEHHOHAYYHBIH MOAXOA OT
T'YMaHUCTHUECKHUX e OOIIEeCTBEHHOTO pa3BUTHA, (DOPMHUpPOBAHHE KOTOPHIX B
3HAUUTEIBHOW MEpe 3aBUCHUT OT TYMAHUTAPHOW cephrl 3HAHHS U JIEATEIHHOCTH.
OnHako M Takue UENU JOJKHBI COM3MEPATHCA ¢ OOBEKTUBHBIMH BO3MOXKHOCTSIMH,
MHaye He M30ekaTh COLMAIbHBIX YTONHUH U nedopMaluii Kak CyIeCTBYIOIINX, TaK U
HCKOMBIX OOIIECTBEHHBIX YCTPOICTB.

TeM cambIM, TUIOIOTBOPHOE MCCIENOBAaHUE M pELIEHHE HanOoiee CIOXKHBIX U
aKTyaJIbHBIX TPOOJIEM CTPOUTEILCTBA JIHOOOTO OOIIECTBa HE MOXKET OOOWTHCH 0e3
IMIMPOKOTO  TPUMEHEHUs] EeCTECTBO3HAHMSI M  MareMaTuku, a COOCTBEHHO
€CTECTBEHHOHAYYHbIE IIPOOJIEMBbI HE MOTYT OBITH CBOOOJHBIMHU OT COLIMAJIBHBIX 3a7a4,
COLIMAJIbHBIX YCJIOBUHM ObITUS JIO0OM HAayKd W HayyHBIX coobmiectB. [losTomy
Haubosiee BaXKHbIE PE3yJbTaThl JOCTHKUMBI Ha ITyTH MHTETPALIMU BCEX HAYK.

EcTtecTBO3HAaHME KaK cHCTEMa HayK O MPUPOIE B CBOEM PA3BUTUU IPETEPIIEIIO
psan moaudukanuid. Mictopuyecku pa3HbIM MPEACTAET €ro 0OBEKT, XOTA 3TO BCEra
npupona. PaznuuHa U ucropuyeckas poib 3TOH CUCTEMbI B JUHAMUKE B3aUMOCBS3U
Hayku © TmpakTuku. COBpPEMEHHOE OCMBICIICHUE €CTECTBO3HAHUSI MPEJIoyiaracT
BBISIBJICHUE  CIMOCOOOB  (DYHKIIMOHUPOBAHMS;  CTPYKTYPHOTO,  MPEIMETHOTO,
METOJIOJIOTUYECKOTO  OCHAIIEHUS; a TaKXe OBOJIOIMOHHOW JMHAMUKH  €ro
KOHLICTIIIUH, MCTOPUYECKUX W JIOTUYECKUX B3aWMONEPEXOJ0B OTPAKATEIbHBIX H
KOHCTPYHUPYIOIINX BO3MOXHOCTEH. BpiOop Hambonee axTyalbHBIX BOMPOCOB IS
UCCIIEZIOBAHUSI 3aBUCHT U OT OIEHKH POJHM BHYTPEHHHX MEXaHHW3MOB B IpOrpecce
OTMEUYEHHOTO OJIOKa 3HAHWW WJIM OTAEIBHBIX €r0 JUCIUIUIMH, U OT COMPSIKEHHBIX C
HUMH BHEIHUX ¢akTopoB. Pa3BuBasch BHavane TOJ BIUSHHUEM TpeOOBaHMIA
MIPOMBIIIUIEHHOCTH, TaHHBINA OJOK 00pes 3aTeM OTHOCUTEIIbHYIO CAMOCTOSITEIbHOCTD,
CIIOCOOHOCTh OTEPEKAIONIETO OTPAXKECHUS 3aPOCOB MPOU3BOJCTBA, OMPEICICHHBIH
KOHCTUTYUPYIOUIUI CTaTyC B Pa3BUTUHM MPOU3BOAUTEIBHBIX CHJI, B (POPMHUPOBAHUU
«JTMKay ITUBUIIU3AIINH.

MarepualibHbI MHp, B3SITBII BO BCEM MHOTOOOpa3nu, CO CTOPOHBI JIOKAJTbHBIX
U TIO0aNbHBIX, YAaCTHBIX M OOIMMX XapaKTePUCTUK, HA30BEM OOBEKTOM
€CTECTBO3HAHUS. DTO ONpEAeSIEHUE OXBaTbIBAE€T U OOIIECTBO, XOTS OTBIEKAETCS OT
ero cnetuduku. Mccrnenys raBHbIM 00pa3oM MaTepHalIbHYI0 CTOPOHY OOIIECTBa,
€CTECTBO3HAHUE BCTYMA€T B OTHOIICHHUS C PAJOM T'YMaHUTAPHBIX JUCUMILUIUH, C
TEXHUYECKMMHU HayKaMH. Y4YacTue €CTeCTBO3HAHUS B U3yUEHUHU OOIECTBA MO3BOJISET
TOBOPUTH 00 OOBEKTHOM €IMHCTBE OOIIECTBEHHBIX, €CTECTBEHHBIX M TEXHUYECKHUX
HayK.

EcTtecTBO3HAaHME CEroiHs BIUIOTHYIO MOJIONLIO TAKXKE K UCCIEIOBAHUIO CBSTAs
CBATHIX (uIocoPUMu M TCUXOJIOTHH - K CO3HaHHIO. IMEHHO 3Ta 00JacTh CUMTANIACh
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paHee HeJOCTYITHON HayKaM O MaTepualibHOM MUPE, TTOCKOJIbKY MaTepusi U COZHAHUE
IIPEICTABIISTUCH JIMIIB KaK MCKITFOUYAIOIINe JPYT Ipyra MPOTHBOIOIOKHOCTH. Mex Ty
TE€M, AUAICKTUYECKOE IMOHUMAHUE MJAHHBIX MPOTHUBOMOJIOKHOCTEH COCTOUT B
NPU3HAHUK MX E€AWHCTBA, B3aMMO3aBHUCHUMOCTH. B YacTHOHAay4yHOM IO3HAaHUM OHH
BBICTYIIAJIM KaK «IEPECEKaAIOIINECs», HEJOCTYITHbIE OAHOW M TOW e CIelHaIbHON
nucuuIuinHe. B HacTosiee ke Bpemsi UIyT MOUCKH (DU3UKO-OMOJIOTUYECKUX, TaXKe
(bu3MUeCKUX OCHOBAHUMN CYIIIECTBOBAHUS CO3HAHUSI.

OT BO3MOXKHOW KBAaHTOBOW «COCTABJISIIOLICH» YEJIOBEUYECKOTO OpraHu3Ma
(Hapsiy € ero ColMaIbHON U OMOJIOTMYECKON OCHOBOM) MOXKET 3aBUCETh U3MEHEHUE
UMITYJIbCA W DHEPTHH 3JIEMEHTAPHOW YaCTUIIBI B JIAHHOM OpPraHWU3MeE, YTO BEIET K
PEAYKITMHN BOJHOBOTO TAKETA U U3MEHEHHIO BEPOSITHOCTH PE3YIBTATOB MPOBEICHHOTO
u3MepeHus. TeM camMbIM SIBICHUS, CBSI3aHHBIE C CO3HAaHUEM, IIPH HEKOTOPBIX
YCJIOBUSIX BeIyT ce0s MOoJ00HO (PU3MYECKUM TMOJSIM U B TO KE BpPEMs MOTYT
CYIIIECTBEHHO OTJIMYAThCSl OT HUX, MPEJCTABIATh COOON HEKYH0 HOBYIO - OTJIMYHYIO
OT 4YacTHIl U ToJied - (U3MYECKYI0 peallbHOCThb. HemocpencTBeHHOE OCO3HaHHE
CBOEro Tela KakuM-TO OOpa3oM CBS3aHO CO CIIOCOOHOCTBHIO BOCIPHUHUMATH
bu3nUecKrue XapakTEpPUCTUKU MHKPOYACTHI], U3 KOTOPHIX COCTaBJICHO Teno. M3-3a
BO3MOXKHOCTH PpeaJM3alMi MaJOBEPOSTHBIX CUTYaIlMil OKa3bIBA€TCS BO3MOXKHBIM
«CaMOJIBIKEHHUE)» Tea.

KBaHTOBBIE KOHIIETIIIMUA CO3HAHUS COCIUHSIOT WU OTOXICCTBISIOT Ka3aJloCh
OBl COBEPIIIEHHO HECOBMECTUMBIC OOJACTH — (PU3MYECKYIO KBAHTOBYIO PEaIbHOCTh
(MarepuasibHOE) W TICUXUYECKYI0 (MaeanbHoe). OHU yCTaHABIMBAIOT CBSI3U (DU3UKHU
MHUKpPOMHUpPA, @ BMECTE C HEI U KOCMOJIOTHM, C OHOJIOTMEH Kak TEOpUeH >KW3HH,
IICUXOJIOTHEN U COIMAJIbHOW TEOpUEHd NPOUCXOXKIEHUS W CYUIHOCTH 4YeJIOBEKa.
OtBrekasich OoT ¢akTa TMIOTETUYHOCTH JAaHHOW KOHIICTIIMH, UMEsl B BUAY XOTs Obl
UJEH «BBIPA3UMOCTH» OOJACTU CO3HATENIBHOTO CpEeACcTBaMH (U3UKH, MOXKHO
pacupuTh OOBEKTUBHYIO C(pepy MOHATHS CO3HAHUSA, a TaKKe (HU3UICCKOU KapTHHBI
MUpa, BKIIFOYUB B HEE HE TOJBKO (PU3NYECKHI YHHBEPCYM B IIEJIOM, HO ¥ PEATHHOCTh
KOPITYCKYJIIPHO-BOJTHOBOTO THIA (HE CBOJUMYIO K YaCTHUIIAM W TIOJSIM), BO3MOXKHO,
OTBETCTBEHHYIO 3a co3HaHue. CperncTBamu (U3UKH MOTYT OBITH BBIPQKCHBI HE
TOJILKO HEKOTOPBIC XHUMHYECKHE, OWOJOTHMYECKHE, MPOU3BOACTBEHHO-TEXHHUCCKUE
0OBEKTHI M MPOIIECCHI, HO U MPOIIECCHI MO0 MPEATOCHIIKA MBIILIICHHUS.

Hpyroii Haykoii, emie OoJjiee aKTUBHO BTOpTrarouieics B 00JaCTb CO3HAHUS,
sBisieTcss kubepHeruka. Kak Obl HM ObLT aOCTpaKTEH €€ IMOAXOJ, OJIHAKO Ojaromaps
eMy co3faroTcs (QyHKIIMOHATBHBIE MOJICTTH MBIITUICHHUS, TIPABIONOI00HOCTh KOTOPBIX
BBISIBJISIETCS B XOJI€ PAa3BUTHSA HAYYHOTO TO3HAHUA W TpakTuku. KubepHetnka
criocoOCTBOBajia yMpoueHU0 Guiocodckoi, a 3aTeM W OUOJIOTHYECKOW JOTaIKU O
BEYIIIEM HaMpaBICHUH OWOJIOTHYECKON HBOJIOIHMH, MPUBOMASIICH K COLUAIBLHON
dbopme nBmkeHUs mMarepud. [10CKOIBKY >KUBBIE OpTaHU3MBI SBISIOTCS B KOHEUHOM
c4yeTe CBOEC0Opa3HbIMU MH(POPMAIIMOHHBIMU CHCTEMaMH, TO B €CTECTBEHHOM OTOOpe
BBDKMBAIOT T€ W3 HUX, KOTOpbIe Oosiee 3(HEeKTUBHO TMepepadaThiBalOT HHPOPMAIIHIO
(Ipyrue yclioBUsl CYHIECTBOBAHUS TAKUX CUCTEM MPUHUMAIOTCA paBHbIMHU). Tak Kak
y)K€ HKCIIEPUMEHTAJIBbHO YCTAHOBJIEHO, YTO TNepepadoTka BHEIIHEW HH(popManuu
UIET 3a cueT mpeoOpa3oBaHUs CTPYKTYpP HEPBHBIX HMMITYIbCOB, TO JdaHHas
nepepaborka TeM d>(P¢eKTUuBHEe, 4YeM CJIOXKHEE HEpBHAas CHUCTEMa OO0ObEKTa,
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pearupyromero Ha TMOCTYNAIOIIyl0 H3BHE HMH(POpPMALKI0. OTO O3HAYaeT, 4To
OHOJI0OruYecKas 3BOIIOIHUS CO3aeT HEOOXOIUMbIE MTPEANOCHUIKH ISl BO3HUKHOBEHMSI
YyeJoBeKa, a KMOEpHETHKa, OMOJIOTHsl U Teopus MH(OpPMAIlMM B CBOEM Pa3BUTHU U
B3aMMOJICHCTBUU JPYr C JPYrOM OTPAKAIOT HE TOJILKO OmpeleseHHbIe (HOPMbI
€MHCTBA >KMBOM MPUPOJBI (BKIIOYAS] M YETIOBEKA), HO M HAXOJSAT aHAJIOTHUIO MEX]Y
MPUHIIMIIOM YTIPaBIEHUS B JKUBOW NPHUPOJIE M OOIIECTBE, C OJHOW CTOPOHBI, U
CaMOPETyJIMPOBaHUEM 0OBEKTOB HEOPTraHUYECKOUM MPUPOJIBI - C IPYTOH.

B nocnennue necarunerus XX B. MPOUCXOTUT KOPEHHOW CIBUT B CIIOCO0AX,
CPEIICTBAX, OHTOJOTMYECKUX BO3ZMOKHOCTAX HAyYHBIX JHUCLUUILIMH B MCCIEIOBAaHUU
co3HaHuA. K npexHuM ero JUCHUIUIMHAM [PUCOEIUHSIOTCS HOBBIE, U, BUAUMO, 3TOT
npouecc 3akoHomepeH. Eciaum  MHEHME O KBAHTOBBIX OCHOBax  CO3HAHMS
npoOJeMaTUyHO, OSTU  KOHIEMIMM MOXHO CUHUTATh TUMNOTETUYHBIMHU, TO
«CaMOOPraHU3aLUOHHBIEY, KHOEPHETUUECKHE (T.€. TEHETUYECKHUE 51
(byHKIIMOHAIBHBIC) MOAXObI CTANH 5BbIO. [IpecTaBiser nHTEpeC ONTUMUCTUYECKOE
3asBneHue akaaemuka A.H. Konmoroposa: «f mnpuHamnmexy K TeM KpaliHe
OTYAsIHHBIM ~KHOEpPHETHKaM, KOTOpble HE BHUANT HHUKAKUX PUHIUIHATBHBIX
OTrpaHUYEHU B KMOEPHETHMUECKOM MOAXOAE K MpolieMe >KU3HH U IOJIararoT, uTo
MOYKHO aHAJIM3UPOBATH U3Hb BO BCEU €€ IOJHOTE, B TOM YHUCJE M YEJIOBEYECKOE
CO3HaHME CO BCEHl €ro CIOKHOCThIO, MeTogamu KuOepHeTukun». Ilyrem psina
yOenUTEIbHBIX COOOpaXeHW OH Ja)Ke MPEAINoJaraeT, 4To BO3MOXKHO «CO3/IaHUE
UCKYCCTBEHHBIX JKMBBIX CYIIECTB, CIIOCOOHBIX K PAa3MHOKEHHMIO U IPOrPECCUBHOM
ABOJIIOIIMHM, B BbICHIMX (opMax oO0Nalalomux 3MOLUEH, BOJEH U MBIIUICHUEM.
[Tono6Hast Touka 3peHUs MOXKET BOCHPUHHMMATHCS KakK (haHTacTUYECKasi, OIHAKO
BO3MOYHO, UTO OHA UMEET ONPEIEIICHHbI PAlMOHAIIbHBINA CMBICI.

4. TEOPUSAA CAMOOPTAHU3ALIMU (CUHEPI'ETHUKA)

B TeueHune mnocnegHUX TpPEX CTOJETUM €CTECTBO3HAHUE Pa3BHBAIOCH
HEBEPOSTHO JMHAMHYHO. ['OpHU30HT HAy4YHOrO MO3HAHUS PACIIMPHUIICS MOUCTHUHE JI0
(daHTacTHyeckux pazMepoB. Ha MHKpPOCKONHMYECKOM KOHLIE IIKajdbl MacluTaOoB
(¢u3MKa dIEeMEHTapHBIX YACTHUI] BBIIUIA HA YPOBEHb U3YUYEHUS MPOLECCOB, KOTOPHIE
IPOUCXOIAT 3a Bpems okono 107 cu Ha paccrosumsx 107 cm. Ha mpyrom komme
IIKaJdbl KOCMOJIOTUSI U acTPO(PHU3MKA M3Yy4arOT MPOLECCHI, MPOUCXOSIINE 32 BpPEeMs
nopsiika Bospacta Beenennoit = 10'® cu pammyca Bceenennoit 10°° cm. Hemamo
0OHapy»KeHbl ACTPOHOMHYECKHE OOBEKTHI, CBET OT KOTOPHIX HUJET K HaM 4YyTh JIU HE
12 mupa. ner. CBeT OT 3THX OOBEKTOB “BBINICN TOIJA, KOTJAa A0 BO3HUKHOBCHHMS
3eMiI OCTaBaJIOCh eme 7 MipJ. JIeT. YeroBeK Moiay4yaeT BO3MOKHOCTD 3aIVISIHYTh B
caMoe HadaJjo “TBopeHust” BceneHHOn

B coBpemeHHOM 0OOmIECTBE 3HAYUTEIBLHO BO3pOcCia pojb Hayku. Ha ocHoBe
HAy4YHOT'O 3HAHUS PAllMOHATM3UPYIOTCS, IO CYyTH, BCe (POPMBI OOIIECTBEHHOM KU3HHU.
Kak Hukorma Onu3ku Hayka UM TexHuka. Hayka crana HenmocpencTBEHHON
IPOU3BOIUTENBHONM cuiloN oOmiectBa. [lo OTHOMIEHUIO K MPAKTHKE OHA BBIMOIHSIET
IPOrpaMMUpYIOLTyI0 poiib. HoBble uH(MOpPMAIMOHHBIE TEXHOJIOTUU W CPEACTBa
BBIYMCIIUTEILHON TEXHHUKHU, JOCTH)KCHHUS T€HHOW WHXKEHEPUHM U OHUOTEXHOJIOTHH
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o0emnialoT B OuepeIHOM pa3 KOpEHHBbIM O00pa3oM H3MEHUTh MAaTepUaJbHYIO
UMBUJIM3ALINIO, YKJIAJ Hamed xu3Hd. llon BnusiHMEM Hayku (B TOM UHCIE)
BO3pacTaeT JMYHOCTHOE Hayajio, poJib 4YeJoBeYecKoro (hakropa BO Bcex ¢opmax
NEATEIIbHOCTH.

Bmecrte ¢ TeM paauMKalbHO U3MEHSETCA M CaMa CUCTEMA HAyYHOTO MO3HAHUS.
Pa3zMbIBarOoTCST 4YeTKME TpaHWLBl MEXAYy MPAKTUYECKOM W TMO3HABATEIbHOU
NEATENIbHOCTBhIO0. B cructemMe HaydHOro 3HaHUS MPOXOASAT MHTEHCHUBHBIE IMPOLECCHI
mubdepeHInaMl W MHTETPAllMM  3HAHUA, Pa3BUBAIOTCA KOMILUIEKCHBIE U
MEXIMCIUIUIMHAPHBIE HCCIENIOBAaHUS, HOBBIE CHOCOOBI W METOMBI TO3HAHMUS,
METOJOJIOTUYECKUE YCTAHOBKHU, TMOSBISIOTCS HOBBIE 3JEMEHThl KapTHHBI MHMpA,
BBIICTIIIOTCSL ~ HOBBIE,  Oojiee  CJIOKHBIE  THUMBI  OOBEKTOB  TMO3HAHMUS,
XapaKTEePU3YIOIHUEC UCTOPU3MOM, YHUBEPCAIBHOCTBIO, CI0KHOCTBIO OPTraHU3alNH,
KOTOpbIE  paHbllle HE  MOAJABAINCH TEOPETHUYECKOMY  (MaTeMaTU4eCcKOMY)
MojenupoBaHuo. OIHO W3 TakUX HOBBIX HANPaBICHUHA B COBPEMEHHOM
€CTECTBO3HAHUU NPEICTABIEHO CUHEP2EMUKONU.

Om moodenuposanus nPoOCMbIX CUCHEM K MOOETUPOSAHUIO CILONCHBIX

Krnaccruueckoe M HEKJIACCMUECKOE €CTECTBO3HAHME OOBEIMHSAET OfHa 00Ias
yepra: UX MOpPEeIMET MO3HAHUS — 3TO MPOCThIE (3aMKHYThIE, H30JIMPOBAHHbIE,
oOpaTtumbie BO BpeMeHH) cucTteMbl. OHAKO Takoe MOHMMAaHHWE TpeaMeTa MO3HaHUS
SBIISICTCS. CWJIBHOM aOcTpakiueid. BceneHHass mnpeacTaBisieT cO00M MHOMXECTBO
cucteM. Ho nvie HEKOTOpBIE U3 HUX MOTYT TPAKTOBAThCS KaK 3aMKHYTBIE CUCTEMBI,
T.e. KaKk ‘“‘mexaHu3Mbl’. Bo BceneHHON Takux “3aKpbIThIX” CUCTEM MEHbIIAs 4acThb.
[Tonapnsitoniee OOJIBIIMHCTBO PEATBbHBIX CHUCTEM OTKPBITbIE. DTO 3HAYMUT, YTO OHU
0OMEHMBAIOTCSl YHEPrUeH, BEUIeCTBOM U MH(popmalmeil ¢ okpyxatomei cpenoit. K
TaKOTO POja CUCTEMAaM OTHOCSITCS OMOJIOTUYECKHUE U COIUATbHBIE CUCTEMbI, KOTOPbHIE
OO0JIBbIIIE BCETO MHTEPECYIOT YEIOBEKA.

YenoBek Bcerna CTPEMUICS MOCTUYbL MPUPOAY CIOXKHOTO, MBITasiCh OTBETUTH
Ha BOMNPOCHL: KaK OPHEHTHPOBATHCS B CIOKHOM W HECTAOMILHOM MHUpPE? KaKoBa
MIPUPO/Ia CIOKHOTO M KAKOBBI 3aKOHBI €r0 (DyHKIIMOHUPOBAHUS U PA3BUTHSA? B KaKOH
CTEIEHU MPEICKa3yeMO MOBEACHUE CIOXKHBIX CUCTEM?

B 70-e rn XX B. Hayajma aKTUBHO pAa3BUBATbCA TEOPHS CIIOKHBIX
CaMOOPTaHU3YIOLIUXCSl CUCTEM. Pe3ynbTaThl UCCiaenoBaHUN B 00IaCTH HEJIMHEHHOTO
(mopsifika BBIIIE BTOPOTO) MATEMaTHMUECKOTO MOICIMPOBAHUS CIIOKHBIX OTKPBITHIX
CHUCTEM IIPUBEIIM K POXKIECHUIO HOBOTO MOIIHOTO HAy4yHOIO HampaBiI€HUA B
COBPEMEHHOM €CTECTBO3HAHMHM — CHHepreTHku. Kak u kubepHeTHKa, CUHEpreTHKa
— 9TO HEKOTOPBIH MEXIUCIUIUIMHAPHBIN MoaX0/. B oTinuue ot kubepHeTHKH, 111e
aKIICHT JIeJaeTCsl Ha MpOoIeccax ymnpapieHus u oOMeHa nH(opmarmeit, CHHepreTHKa
OpPUEHTUPOBaHAa Ha UCCJIEAOBAaHUE NPUHIMUIIOB TIOCTPOCHHUS OpraHu3aluu, e€e
BO3HUKHOBEHUS, PA3BUTHUS U CAMOYCIIOKHEHUS.

Mup HeIMHEHWHBIX CaMOOPraHU3YIOIIMXCS CHCTEM Tropaszao Ooradye, uem
3aKpbITHIX, JIMHEWMHBIX CUCTeM. Bmecte ¢ TeM ‘“HEIMHENHBIA MHUpP~ CJIOXKHEE
monenupoBath. Kak mnpaBuno, ans (MpuOIMKEHHOTO) penieHus OOJbIIMHCTBA
BO3HUKAIONIMX HEIMHEHHBIX YypaBHEHUH TpeOyeTcs Co4YeTaHHWe COBPEMEHHBIX
AHAJIMTUYECKUX METOAOB C BBIUMCIUTEIBHBIMUA JKCIIEpUMEHTaMu. (CHHEpreThka
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OTKPBIBAET ISl TOYHOT'O, KOJIMYECTBEHHOTO, MaTeMATUYECKOTO MCCIIEIOBAaHUS TAKUE
CTOPOHBI MHUpPa, KaK €ro HecTaOWIbHOCTh, MHOroOOpa3ue MyTed H3MEHEHUs U
pa3BUTHUS, PACKPBIBAET YCIOBHSI CYILIECTBOBAHUS U YCTOMYMBOIO Pa3BUTHS CIIOKHBIX
CTPYKTYp, IT03BOJIIET MOJEIUPOBATH KaTACTPOPUUECKUE CUTYallUU U T.II.

MeTonaMyu CHUHEPreTHMKU ObUIO OCYIIECTBIEHO MOJEIMPOBAHUE MHOTUX
CJIO’KHBIX CAMOOPIaHMU3YIOLIUXCSI CUCTEM: OT MOp(oreHes3a B OMOJIOTMN U HEKOTOPBIX
acCneKTOB  (PYHKLMOHMpPOBaHMsS Mo3ra Jo Quarrepa Kpbljla camojeTa, OT
MOJIEKYISIPHOM (DM3MKH M aBTOKOJEOATEeNbHBIX MPOLIECCOB B XMMHUU 0 3BOJIOLNU
3B€3] M KOCMOJIOTMYECKMX IIPOLIECCOB, OT D3JIEKTPOHHBIX MPUOOPOB 110
dbopmupoBaHus OOIIECTBEHHOTO MHEHHUS U JeMorpaduueckux nporeccoB. OCHOBHOU
BOINPOC CHUHEPreTUKH — CYHIECTBYIOT JIM OOIIME 3aKOHOMEPHOCTH, YIPABIISIONIUE
BO3HUKHOBEHUEM CaMOOPIaHU3YIOIIUXCS CUCTEM, UX CTPYKTYP U (PYHKIIMIA.

Xapakmepucmuku camoopeanu3youuxcs Cucmem

Wrtak, npeagMeTroM CUHEPreTHKH SIBISIOTCS CJIOKHBIE CAMOOPraHU3YIOIIHUECS
cuctembl. OMH U3 OCHOBOIIOJIOKHUKOB cuHepreTuku I. XakeH onpenensier NoHATUE
CaMOOPTaHU3YIOIICICS CUCTEMbI CIEAYIOMUM 0o0pa3oM: “Mbl Ha3bIBa€M CHUCTEMY
CaMOOpraHU3YIOIIeHcs, eciu oHa 0e3 crenn(ruuecKoro Bo3IeHCTBUS U3BHE O0peTaeT
KaKyl0-TO MPOCTPAHCTBEHHYIO, BPEMEHHYIO WM (PYHKITMOHAIBHYIO CTPYKTYypy. [lox
crienu(UIeCKUM BHEITHUM BO3JICHCTBAEM MBI TIOHIMAEM TaKoe, KOTOPOE HaBSI3bIBACT
CHUCTEME CTPYKTYpy Wiu (GyHKIMOHHMpOBaHHE. B cilydae ke camMoOpraHu3yOIIMUXCs
CHUCTEM WCHBITHIBACTCS HW3BHE Hecnenuduyeckoe BozaelicTBue. Hampumep,
YKUJIKOCTb, MOAOTpEBaeMasi CHU3Y, COBEPIIIEHHO PAaBHOMEPHO 0OpeTaeT B pe3ysibrare
CaMOOPTaHU3alMK MaKpPOCTPYKTYpy, 0Opasysi ImecTuyroibHble sueiku”l. Takum
o0pa3oM, COBpPEMEHHOE  €CTEeCTBO3HAHME  MIIET IYyTH  TEOPETUUYECKOTO

MOJICTTUPOBAHUS CaAMBIX CIIOKHBIX CHCTEM, KOTOpbIE MPUCYIIN MPUPOJE, — CHUCTEM,
CIOCOOHBIX K CAMOOPTaHU3aIH, CAMOPA3BUTHIO.
OCHOBHbIE CBOMCTBAa CAMOOPTraHU3YIOIIMXCA CUCTEM —  OTKPBITOCTD,

HEJIMHEMHOCTh, JIUCCUIIATUBHOCTh. T€OpUs CaMOOpraHW3alMyd HUMEET Jel0 C
OTKPBITHIMM, HEJIUHEUHBIMH  JUCCUMATUBHBIMU  CHUCTEMaMH, JaJE€KUMHU  OT
PaBHOBECHS.

OTKpBITOCTH

OOBEKT M3yYeHUs KJIACCUYECKOW TEPMOJUHAMUKHN — 3aKPbIThIE CUCTEMBI, T.€.
CUCTEMBI, KOTOpble HE OOMEHMBAIOTCSI CO CpEloil BEIECTBOM, DJHEpPrUed W
uHdopmanueit. HamoMHuM, 4T0 EHTPaTbHBIM MOHATUEM TEPMOJUHAMUKH SIBIISIETCS
noHsATHE SHTponuu. OHO OTHOCUTCA K 3aKpPbITBIM CHCTEMAaM, HaXOMSIIUMCS B
TEIUIOBOM PABHOBECHM, KOTOPOE MOXKHO OXapakTepu3oBaTh Temmeparypou I.
N3menenune surponuu onpenensiercs dhopmynoit: dE= dQ/T, tne dQ — KoIu4ecTBO
TEIUIOTHI, 0OPAaTUMO MOJBEACHHOE K CUCTEME MJIM OTBEIEHHOE OT HEe.

MIMEHHO 10 OTHOIIEHUIO K 3aKPBITBIM CUCTEMaM ObUTH C(POPMYIUPOBAHBI J1BA
HavyaJla TEPMOJAMHAMUKHU. B COOTBETCTBUM C NEPBBIM HAYAJIOM, B 3aKpPBITOM CHUCTEME
SHEPrusi COXPAHSETCS, XOTS M MOXET Npuodperars paznuuHbie (Gopmbl. Bropoe
HAa4YaJI0 TEPMOJWHAMMKH [JIACHT, YTO B 3aMKHYTOM CHUCTEME JHTPOIIHAS HE MOMKET
yObIBaTh, a JUIIb BO3PACTAET JI0 TE€X MOp, [MOKa HE JOCTUTHET MakcumyMa. CorliacHO
BTOPOMY Hayaly TEPMOAWHAMMKH, 3arac >HEPruv BO BceneHHON HCCSKAeT, a BCA
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Bcenennas Hen3O0eXHO TPHUOMKACTCS K ““TEIUIOBOM cMepTh’. XOa COOBITHH BO
BcenenHoit HEBO3MOXKHO MOBEPHYTH BCIIATH, 1a0bl BOCIIPENSTCTBOBATH BO3PACTAHUIO
sHTponuu. Co BpeMeHeM CIoCOOHOCTh BceneHHOU MmoiepKuBaTh OpraHu30BaHHbIE
CTPYKTYpbl ~ Oclla0eBaeT, W TaKu€ CTPYKTYphl paclajaloTcsi Ha  MEHee
OpraHU30BaHHbIE, KOTOPbIE B OOJBIIEH Mepe HAJENEeHbl CIyYallHbIMH 3J€MEHTaMHU.
[To mepe Toro kak MCCSKaeT 3amac 3HEPruud M BO3PACTAET HHTPOIUSA, B CUCTEME
HUBEIUPYIOTCS pa3inuus. ITO 3HAUUT, yTO Beenennyro *KaeT Bce 0osee 0JHOPOIHOE
Oynyiiee.

Bwmecre ¢ Tem yxe Bo Bropoi nosoBuHe XIX B. 1 ocobenHo B XX B. Onosorus,
Ipexe BCero teopus 3Bomonuu JlapBuHa, yOenuTeIpHO MOKa3aia, YTO SBOJIOIHS
Bcenennoii He NpUBOAWUT K TOHWKEHUIO YPOBHSI OpraHU3allM U OOCIHEHUIO
pazHooOpasusi popm matepuu. Ckopee, Ha000poT. MicTopus u 3Bostonust BeeneHHoi
Pa3BUBAIOT €€ B MPOTHUBOIIOJIOKHOM HAMPABICHUU — OT MPOCTOTO K CIOKHOMY, OT
HU3MIMX (OPM OpraHu3allid K BBICHIMM, OT MEHEE OpPraHM30BaHHOTO K Oosee
opranu3zoBanHoMy. MHaue roBops, ctapes, Becenennast oOperaeT Bce 60s1ee CI0KHYIO
opranu3anuio. [TonbITKM cornacoBaTh BTOPOE HA4Yal0 TEPMOJUHAMHMKU C BBIBOJAMU
OMOJOTUYECKUX U COIMAJIbHBIX HAyK JIOJITO€ BpeMsi ObutH Oe3yCIeUTHBIMH.
Kiaccuueckass TepmoguHaMuKka HE MOIJIA OMUCHIBAaTh 3aKOHOMEPHOCTH OTKPBITHIX
cucteM. I TONBKO C MEpEeXoJOM €CTECTBO3HAHUS K HM3YyUYEHHUIO OTKPBITHIX CUCTEM
MOSIBUJIACH TaKasi BO3MOKHOCTb.

OTKpBITBIE CHUCTEMBI — 3TO TaKU€ CHUCTEMbI, KOTOpPbIE MOJACPKUBAIOTCS B
ONPEJEICHHOM COCTOSSHUM 32 CYeT HENpPEephIBHOTO IPUTOKA H3BHE BEIIECTBA,
sHeprud wid uHpopManuu. [lOCTOSIHHBIA NPUTOK BEIIECTBA, DHEPTrUU  WIIU
uH(pOpPMALIMK ABIISETCS HEOOXOAMMBIM YCIIOBUEM CYIIECTBOBAHUS HEPABHOBECHBIX
COCTOSIHUMA B TTPOTHUBOMOJIOKHOCTh 3aMKHYTBIM CUCTEMaM, HEU30€KHO CTPEMSIIIIUMCS
(B COOTBETCTBMM CO BTOPHIM Ha4YaJiOM TEPMOJMHAMUKH) K OIHOPOAHOMY
PaBHOBECHOMY COCTOSIHUIO. OTKPBITBIE CUCTEMBI — 3TO CHUCTEMbl HEOOpATUMBIC; B
HUX BOKHBIM OKa3bIBaeTCs (PaKTop BpeMEeHHU.

B OTKpBITBIX cHCTEMax KIIOUEBYIO pPOJb — HapsAIy C 3aKOHOMEPHBIM U
HEOOXOIMMBIM — MOTYT WUTPaTh CiydaiiHbie (PakTopsl, (IyKTyallmOHHBIC TTPOIIECCHI.
WNuorna d¢uykryanuss MOXET CTaTh HACTOJIBKO CHJIBHOM, 4YTO CYyIIECTBOBABIIAs
OpraHu3alys pa3pyliaeTcs.

HesuHeilHOCTH

Ho ecnu GonbimHCTBO cucteM BeeneHHOM HOCUT OTKPBITBINA XapakTep, TO 3TO
3HAYUT, 4TO BO BceneHHONW IOMHHHPYIOT HE CTaOWJIBHOCTh W paBHOBECHE, a
HEYCTOWYMBOCTh W HEPABHOBECHOCTh. HepaBHOBECHOCTb, B CBOKO OUYEpElb,
MOPOXKJIaeT M30UPATEIIbHOCTh CHCTEMbI, €€ HEOOBIYHBbIE pEaKIIMM Ha BHEITHUE
BO3JICHCTBUSA cpenbl. HepaBHOBECHBIE CUCTEMBI UMEIOT CITOCOOHOCTh BOCIIPUHUMATH
pasnuurs BO BHEIIHEH cpeie U “yuuThIBaTh HX B CBOEM (DYHKIIMOHHUPOBaHUU. Tak,
HEKOTOpble Oosiee ciiadble BO3JCHCTBUSI MOTYT OKa3bIBaTh OOJbIIEe BIMSHUE Ha
ABOJIIOIMIO CHCTEMBI, YEM BO3JICHCTBHUA, XOTS U 0oJjiee CUIIbHBIE, HO HE aJICKBaTHbBIC
COOCTBEHHBIM TEHJEHIUSIM CHUCTEeMbI. Haue roBOps, Ha HEJTUHEHHBbIE CUCTEMbl HE
pacnpocTpaHseTcsl NPUHIMUI CYNEPHO3ULIMU: 3/€Ch BO3MOXKHBI CHUTYaIlMH, KOTJa
COBMECTHBIE JIeUCTBUSI MPUYUH A U B BbI3bIBAIOT A(P(DEKThl, KOTOPhIE HE HMMEIOT
HUYEro O0IIero ¢ pe3ybTaTaMy BO3IEUCTBUS A U B 110 OTIETLHOCTH.
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[Iporieccrl, MPOUCXOASAIINE B HETMHEWHBIX CUCTEMAX, YaCTO HOCAT ITOPOTOBBIN
XapakTep — MpH IJJABHOM H3MEHEHUM BHEIIHUX YCJIOBUW TOBEJECHUE CHUCTEMBbI
M3MEHSIETCSl CKauyKOM. [[pyrumu ciioBamu, B COCTOSIHMSIX, JAJIEKUX OT PaBHOBECHS,
OUYCHb CJIa0ble BOMYIIEHUSI MOTYT YCHJIMBAThCS IO TUTAHTCKUX BOJIH, pa3pyIIaroInX
CJIOKUBIIIYIOCSI CTPYKTYPY M CIOCOOCTBYIOIIMX €€ PaJuKabHOMY Kau€CTBEHHOMY
HM3MEHEHMIO

HenuneliHple CHCTEMBI, SIBJISIICH HEPAaBHOBECHBIMHU UM OTKPBITBIMU, CaMU
CO3[IAI0T M TOJJICPKUBAIOT HEOJHOPOJHOCTH B cpefe. B Takmx ycClnoBHSIX MEXKIY
CUCTEMOM MW Cpeloil MOryT HHOIJA CO3/1aBaThCsl OTHOIICHUSI OOpaTHOMU
MOJIOXKUTEIBHOM CBSI3U, T.€. CUCTEMA BJIMSET HA CBOIO Cpely TakKuM o0pa3oM, 4TO B
cpele  BbIpaOATHIBAIOTCS HEKOTOPhIE YCIOBUS, KOTOpPhIE B CBOIO OuYepelb
00yCIIOBIMBAIOT U3MEHEHHUS B CAMOM ATOM CUCTEME (HalpuMep, B XOAE€ XUMHUYECKON
peaKkuy WIK KaKOK-TO JPYTror0 Mpoliecca BbIpadaTrbiBaeTCsl PEPMEHT, MPUCYTCTBUE
KOTOPOIO CTUMYJMPYET MPOU3BOJACTBO €ro camoro). IlocrmenctBus Takoro pojaa
B3aUMOJICHICTBHUSI OTKPBITOM CHCTEMBI M €€ Cpeabl MOTIyT OBITh CaMbIMHU
HEOXKMTAHHBIMU ¥ HEOOBIYHBIMHU.

JIMCCMIIATUBHOCTD

OTKpbITbIE HEPABHOBECHBIE CHUCTEMbI, AKTUBHO B3aWMOJCHCTBYIOIIUE C
BHEIITHEH Cpenol, MOryT mnpuodperath 0co00e JAMHAMHUYECKOE COCTOSHHE —
JMCCUTIATUBHOCTh, KOTOPYIO MOXXHO OTPEACIUTh KaK KaueCTBEHHO CBOEOOpa3zHOE
MAaKpOCKOIIMYECKOE TMPOSABJICHUE MPOILECCOB, IPOTEKAIOINX Ha MHUKPOYpPOBHE.
HepaBHoBecHOE MpOTEKaHUE MHOXKECTBA MUKPOIPOIIECCOB MPHOOPETAET HEKOTOPYIO
WHTETPATUBHYIO PE3YJAbTUPYIOIIYI0) Ha MaKpOypOBHE, KOTOpas KauyeCTBEHHO
OTJIMYAETCA OTTOrO, UYTO MPOUCXOJIUT C KaXKIbIM OTAEIbHBIM €€ MHUKPOIJIEMEHTOM.
brnaromapsi IMCCUNIATUBHOCTM B HEPABHOBECHBIX CHCTEMAaX MOTYT CIOHTAHHO
BO3HHUKATh HOBBIE TUIIBI CTPYKTYP, COBEPIIATHCS MEPEXOIbl OT Xaoca M OeCIopsiaKa K
MOPSIAKY Y OpraHu3allii, BOSHUKATh HOBBIE JUHAMUYECKUE COCTOSTHUSI MAaTEPUH.

JIucCcUNaTUBHOCTh TIPOSBIISICTCS B PA3IMYHBIX (OpMax: B CIIOCOOHOCTH
“3a0bIBaTh’ JIETAIM HEKOTOPHIX BHEITHUX BO3JCHCTBHMA, B “‘©CTECTBEHHOM OTOOpE”
Cper MHOXKECTBAa MHUKPOIIPOIIECCOB, pa3pyllaloiieM TO, YTO HE OTBEYaeT OOIen
TEHJICHIIMM Pa3BUTHSA; B KOTEPEHTHOCTH (COITIACOBAHHOCTH) MHUKPOIIPOIIECCOB,
YCTaHABJIMBAIOIIEH UX HEKUN OOIIMM TeMIT pa3BUTHS, U AP.

[ToHsiTHE TUCCUNIATUBHOCTU TECHO CBSI3aHO C MOHSATHEM MapaMeTPOB MOPSIKA.
CamMOOpraHm3yomuecs CHCTEMbl — 3TO OOBIYHO OYEHBb CIIOKHBIE OTKPBITHIC
CHUCTEMBI, KOTOpBIE XapaKTEPU3YIOTCSI OTPOMHBIM YHCJIOM CTeleHeld CBOOOJIBI.
OpHako JaleKo HE BCE CTENEHH CBOOOABI CHCTEMbI OJMHAKOBO BaXKHBI JIJII €€
dbyukimonnpoBanrsa. C TeUueHHEM BPEMEHH B CHUCTEME BBIIEISETCS HEOOJbIIoe
KOJIMYECTBO  BEAYIIUX, OINPENCISIOMNX CTeNneHed CBOOOABI, K  KOTOPHIM
“mojcTpamBaioTCa’  OCTallbHbIE. TakWe OCHOBHBIE CTENEHU CBOOOABI CHCTEMBI
MOJTYYWJIM HA3BAaHUE MapaMETPOB MOPSIKA.

B mnpouecce camoopraHuzaimd BO3HUKAET MHOXKECTBO HOBBIX CBOWMCTB U
coctosiHui. O4YeHb Ba)XXHO, UYTO OOBIYHO COOTHOIICHMS, CBSI3BIBAIOIIUE MMapaMeTphl
MopsiJIka, HAMHOTO MPOIIE, YeM MATEeMaTHYECKUE MOJEIH, JETAJIbHO OMUCHIBAIOIINE
BCIO HOBYIO CHCTEMY. OJTO CBSI3aHO C TE€M, UTO IApaMETPhl MOPSAKAa OTPaXaroT
co/iep)KaHWe OCHOBAHWW HEpaBHOBECHOM cuctembl. IloaToMy 3amada ompeneneHus
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MapaMeTPOB MOPSAJIKA — OJHA W3 BAXKHEUIIMX NPU KOHKPETHOM MOJAECIUPOBAHUU
CaMOOPTaHU3YIOLINXCS CUCTEM.

3aKkonomeprocmu camoopzanu3ayuu

[maBHast uaesi CUHEPreTUKU — 3TO HJES O MPUHUMIIAAIBLHON BO3MOXKHOCTU
CIIOHTAaHHOTO BO3HMKHOBEHMS TMOPSAJIKA M OpraHu3alMu U3 Oecrnopsika U Xaoca B
pe3yapTare mpoiiecca camoopranuzanuu. PemaromumM (akTtopoM camoopraHu3aiuu
ABIISIETCSl 00pa30BaHUE METIM MOJOKHUTEILHOM OOpaTHOM CBSA3M CHUCTEMBI M CPEIbI.
[Ipu 3TOM cHCTEMa HAYMHAET CAMOOPTaHU30BBIBATHCS U IPOTHBOCTOUT TEHACHIINU €€
paspyiienus cpeaoi. Hampumep, B XUMuu Takoe SIBICHHE HA3bIBAIOT AaBTOKATAIH30M.
B Heopranmdeckoil XUMHUM aBTOKATAJTUTHUECKHE PEAKIMU JOBOJBHO PEIKU, HO, KaK
MOKa3aJdd WCCIEAOBAaHUs TIOCIHEAHUX JECATWICTHH B 00JacTH MOJEKYISIPHOM
OMONIOTHUH, TIETIU TOJIOKUTEIFHON 0OpaTHON CBS3M (BMECTE C APYTUMHU CBSA3SIMH —
B3aMMHBIN KaTaiau3, OTpUllaTeIbHast oOpaTHAs CBSA3b U JP.) COCTABISIOT caMy OCHOBY
KU3HH.

CraHOBNIEHHE CaMOOpPraHMU3allMM BO MHOTOM OINpPEAENSeTCS XapaKTepoM
B3aMMOJICUCTBUSL CIy4YalHBIX U HEOOXOAMMBIX (PAKTOPOB CUCTEMBI U €€ CpEelbl.
CucreMa caMOOpraHu3yeTcst He IJ1aJIKO U MPOCTO, He Hen30exxHo. CaMoopraHu3arys
NEPEeKUBACT M TEPEJIOMHBIE MOMEHTHI — TO4Ykd Oudypkaruu. BOmm3m Touek
oudypkanmn B CcHUCTeMax HAONIONAIOTCS 3HAYUTENbHbIE (DIyKTyaluu, poJib
CIIy4ailHbIX ()aKTOPOB PE3KO BO3PACTAET.

B nepenoMHbIi MOMEHT CaMOOpraHW3alMy MPUHIUMINAIBHO HEU3BECTHO, B
KakOM HarpaBieHUM OyleT NpPOUCXOIUTh JaJIbHEWIlee pa3BUTHE: CTAHET JIH
COCTOSIHUE CHCTEMbl XaOTHMUECKMM WJIM OHA MEpehAeT Ha HOBBIM, Oojee BBICOKUH
YPOBEHb YNOPSAOYEHHOCTH U OopraHu3aiuu ((ha3oBble Mepexo/ibl U TUCCUITATUBHbIC
CTPYKTYpbl — J1a3epHbIe My4YKH, HEYCTOMUMBOCTH IUIa3Mbl, (uiaTTep, XUMHUECKUE
BOJIHBI, CTPYKTYPBl B JKUIKOCTAX M JAp.). B Touke Oumdypkamum cucrema Kak Obl
“konebnercsa’” mepea BEBIOOPOM TOTO WM MHOTO IyTH OpPTaHU3alliu, MyTH pa3BuTHs. B
TAaKOM COCTOSHUM HeOombimas GuykTyaruss (MOMEHT CIy4ailHOCTH) MOXET
MOCIY)KUTh  HA4YaJloOM DBOJIONUHM  (OpraHu3allii) CHCTEMbl B  HEKOTOPOM
OTIpEIETICHHOM (M 9acTO HEOXKUIAHHOM HIIU MPOCTO MAJIOBEPOSTHOM) HaIlpaBICHUH,
OJTHOBPEMEHHO OTCEKasl PU 3TOM BO3MOKHOCTH Pa3BUTHUS B APYTUX HAMPABICHUSX.

Kak Beisicasiercs, mnepexon or Xaoca Kk Ilopanky BhojgHe mnoagaercs
MaTeMaTH4ecKoMy MojenupoBaHuio. M1 Gonee Toro, B mpupojae CylIeCTBYEeT HE Tak
y’K MHOTO YHHBEpCAJIbHBIX MOJIeNel Takoro mepexona. KauecTBeHHbIE mepexojbl B
CaMbIX pa3IUYHBIX cdepax NeHCTBUTENLHOCTH (B MpUpone U OOLIECTBE — €ro
UCTOPHUH, SKOHOMHKE, JAeMorpaduyecKux MIpoleccax, ITyXOBHOM KyJIbType H Jp.)
HNOJUUHSAIOTCS MOYac OTHOMY M TOMY K€ MaTeMaTH4YeCKOMY CLIEHApHIO'.

CunepreTrka yoeIuTEIbHO OKA3bIBAET, YTO JaK€ B HEOPraHUUECKON Mpupose
CYILIECTBYIOT KJIACChl CUCTEM, CIOCOOHBIX K camoopraHu3ainuu. Vcropusi pa3BUTHS
IPUPONIBI — 3TO UCTOPHUSL 00pa3oBaHUsl Bce Oojiee M 0o0Jiee CIIOKHBIX HETMHEHHBIX
cucteM. Takue cucteMbl U 00€CTIeYMBaIOT BCEOOIIYIO 3BOJIOLUIO IPUPOJIBI HA BCEX
YPOBHSIX €€ OpraHu3allid — OT HU3IIKUX M MPOCTEHIINX K BBICIIUM U CIOKHEHUIITUM
(denoBek, O0IIECTBO, KYJIBTYPA).
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5. NIOBAJIBHBIN 3BOJIOIIMOHNU3M

OnHa W3 BaXHEHIIMX HIEH E€BPOINEHCKONM UMBHIM3ALMM — W€ Pa3BUTHUS
Mupa. B cBoux mnpocTedmumx W Hepas3BUTHIX ¢opmax (mpedhopMHu3M, SMHUTCHE3,
KaHTOHCKasi KOCMOTOHHMSI) OHA Hayalla MPOHUKaTh B ecTrecTBO3HaHue emie B X VIII B..
Ho yxe XIX B. mo mpaBy MokeT ObITh Ha3BaH BekOM JBoioIuu. CHauana B
reoJoruu, 3areM OWOJOTMM W COIMOJIOTMM TEOPETUYECKOMY MOJIETUPOBAHUIO
Pa3BUBAIOIIUXCS OOBEKTOB CTAJU YIEISATh Bce Ooibliee U O00blliee BHUMAHHE.

Ho B Haykax (HU3UMKO-XMMHUYECKOTO LHMKIA HJEs pa3BUTUs IpoOuBaia cede
JIOPOTY OYEHBb CIIOKHO. BIIOTH 10 BTOPOM MOJMOBHMHBI XX B. B HEW rOCIOACTBOBAjA
ucxXofHast abCTpakIusl 3aKpbITOH 00paTMOil CUCTEMBI, B KOTOPOU (hakTOp BpEeMEHH
He wurpaetr posu. Jlaxxke mepexoJ OT KIACCHUYECKOM HBIOTOHOBCKOW (U3UKU K
HEKJIACCUYECKON (PEJISITUBUCTCKOM W KBAaHTOBOM) B 3TOM OTHOIIEHWU HHUYETO HE
u3MeHu1. [IpaBaa, B kiaccuueckor TepMOIMHAMUKE ObLI ClI€JaH HEKOTOPbIA pOOKHUI
IPOPBIB — BBEJAEHO TIOHATHE OHHTPONMHUU U TMPEJCTABICHUE O HEOOPATUMBIX
Mporeccax, 3aBUCAIIMX OT BPEMEHU. DTUM caMbiM B (U3MUYECKHME HayKu ObLia
BBezieHa “‘cTperna BpeMeHn . Ho, B KOHEYHOM cYeTe, U KjlacCu4ecKas TepMOJIMHaAMHUKa
u3yyaja JUIIb 3aKpPbIThIE PAaBHOBECHBIE CHUCTEMbI, 2 HEPABHOBECHBIE IPOIIECCHI
paccMaTpUBAINCh KaK BO3MYIIEHHUS, BTOPOCTENEHHBIE OTKJIOHEHUS, KOTOPBIMU
clemyeT npeHedpeyb B OKOHYATEIbHOM ONMMCAHUH TO3HABAEMOTO 0OBEKTA.

[IpoHUKHOBEHHE WAEH PA3BUTHS B TEOJIOTHIO, OWOJIOTHIO, COIMOJIOTHIO,
rymMaHuTapHbie HayKu B XIX — nepBoit nonoBuHe XX B. MPOUCXOAWIO HE3aBUCUMO
B KaXJIOW M3 ATUX oTpacied mo3HaHus. PunocodCKuil MPUHIMIT Pa3BUTHS MHUpa
(mpupoapl, 0OIIECTBA, YEJIOBEKAa) HE HMEN OOIINero, CTEP>KHEBOTO IS BCEro
€CTeCTBO3HaHUs (a Takke Il BCed HayKH) BbIpaxkeHus. B kaxaoi oTpaciu
€CTECTBO3HAHUS OH HMeEN CBOM (HE3aBUCHUMBbIE OT Jpyrod oTpaciv) G(HopMbl
TEOPETUKO-METONOJIOTHYECKON KOHKPETU3ALNH.

Tombko K kKoHHy XX B. €CTECTBO3HAHHWE HAIUIO TEOPETUYECKUE U
METOJOJIOTUYECKHE CPEACTBA I CO3JaHUS €AUHOM MOJEIM YHUBEPCAIBHOU
ABOJIIOLIUM, BBISIBJICHUS OOIIUMX 3aKOHOB MPUPOJbI, CBSI3BIBAIOIIUX B €IMHOE 11€JI0C
npoucxoxaeHue BceneHHoit (kocMoreHes), BO3HUKHOBeHUE COJIHEUHON CHCTEMBI U
Haiel TuiaHeThl 3emMiisi (TeoTreHe3), BO3HUKHOBEHUE KU3HU (OMOTE€HE3) M, HAKOHEIl,
BO3HMKHOBEHHE 4YeJOBeKa M o0IiiecTBa (aHTpOMOCOIMOreHe3). Takoil MOAENbIO
SBISICTCS. KOHLEMNIYA I00AJBbHOIO JBOJHUMOHM3MA. B 53Toil  KOHUENIMU
Bcenennas mpeacraer kak pa3BUBAIOIIEECS BO BPEMEHU MPUPOJHOE LETOE, a BCS
ucropusa Bcemennoit or bonpmoro B3peiBa 10 BO3HUKHOBEHHS YEJIOBEYECTBA
paccMarpuBacTCs KaK €IUHBIM NPOLECC, B KOTOPOM KOCMHUYECKUH, XUMHYECKHM,
OMOJOTUYECKUI W COIHMAIBHBIA THUIBI ABOJIIOIMN TMPEEMCTBEHHO W TEHETUYECKH
CBsI3aHBI MEXIy coOoi. Kocmoxumus, reoxumusi, OHOXUMHUS OTPAKAOT 37ECh
(dbyHIaMEeHTaJIbHBIE TIEPEXO/IbI B DBOJIOIUHA MOJICKYJISIPHBIX CUCTEM W HEU30€KHOCTH
VX IIPEBPAIICHUS B OPTAHUYECKYIO MATEPUIO.

B xonuenmuu r100agbHOTO 3BOJIOLMOHM3MA TOJYEPKUBACTCS BasKHEHIas
3aKOHOMEPHOCTb — HANPABIEHHOCMb PA36UMUSL MUPOBO20 Yel020 HA NOBbIULCHUE
ceoeli cmpykmypHou opzanuszayuu. Bcsi uctopusi BceleHHOM — OT MOMEHTa
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CUHTYJSIPHOCTU /10 BO3HMKHOBEHHUSI YEJIOBEKAa — IMPEACTAET KaK €IMHBIM MpPOIecc
MaTepUaibHOMN 3BOJIOLIUN, CAMOOPTaHU3ALMH, CAMOPA3BUTHSI MATEPHUU.

BaxxHyto poJjib B KOHIEINUWHA YHHBEPCAJIBHOTO SBOJIOLHAOHHA3MA WUIPAET UAES
orObopa: HOBOE BO3HHMKAaeT Kak pe3yiabTaT or0opa Haubonee 3hPEeKTUBHBIX
dbopmooOpazoBannii, Hed(phEeKTHUBHbIE K€  HWHHOBAIlMM  OTOPAKOBBIBAIOTCS
UCTOPUYECKUM IPOLECCOM; KAYECTBEHHO HOBBIM YpPOBEHb OPTraHU3ALMU MATEpUU
OKOHYATeJIbHO CaMOYTBEPK/Ia€TCsl TOT/Ia, KOTJIa OH OKA3bIBAETCSl CHOCOOHBIM BIIUTATh
B ce0s TMpeaIIeCTBYIONINI OMNBIT HCTOPUYECKOTO PpA3BUTHUA MaTepuH. OTa
3aKOHOMEPHOCTH XapaKTepHa HE TOJIBKO JJIsi OMOJIOTHUECKON (POPMBI JIBUKECHHUS, HO U
JUTS BCeHl 3BOIONMU MaTtepuu. [IpuHIUI M00aIbHOTO HBOMIOLNMOHU3MA TPEOyeT He
POCTO 3HAHUSI BPEMEHHOIO MOpPsAKa 00pa30oBaHUs YpPOBHEW MaTepuu, a TIIyOOKOIo
NOHUMAaHUSI BHYTPEHHEW JIOTMKH Pa3BUTHS KOCMHYECKOIO MOpSIKa BELIEH, JIOTUKU
pa3BuTHs BeeneHHOo# Kak Lesoro.

Ha stoM myTu O4eHb BaXHYKO POJIb UIPAET TAK HA3bIBAEMBIA AHTPOITHBIN
npuHuui. ConepKaHue 3TOro MPUHIMIA B TOM, YTO BOBHUKHOBEHHE YEJIOBEUECTBA,
MO3HAIOIIETO CYOBhEKTa (a 3HAYUT, ¥ MIPEIBAPSIONIETO COLUATBHYIO POPMY JABUKEHUS
MaTepUud OPraHUYECKOT0 MHupa) OBUIO BO3MOXKHBIM B CHJIy TOTO, YTO
KpynmHOMacITaOHbple cBoWcTBa Hamielr BceenenHolt (ee mIyOMHHAs CTPYKTypa)
UMEHHO TaKOBbI, KAKUMU OHH sBISAIOTCS. Eciam Obl oHu Obuti MHBIMH, BceneHHyro
IpOCTO HEKOMY ObLIO OBl MO3HABaTh. JlaHHBIA MPUHLMI YKa3blBa€T HAa IITyOOKOE
BHYTPEHHEE €IUHCTBO 3aKOHOMEPHOCTEM HWCTOPUUYECKOM HSBOIIOLMHU BceleHHOou,
YHuBEpPCYMa W NIPEANOCHUIOK BO3HUKHOBEHHSI M HBOJIIOLUA OPraHUYECKOrO MHpa
BIUIOTh J1I0 aHTpomnocoruorene3a. CoracHO 3TOMYy MNPHUHIMITY CYLIECTBYET
HEKOTOPBI THUIT YHUBEPCAIBHBIX CHCTEMHBIX CBS3€H, ONPENENSIOMINX LETOCTHBIN
XapakTep CyIIECTBOBAaHMS W pa3BUTHs Halleld BceleHHOW, Halero Mupa Kak
ONIPENIEIICHHOTO CUCTEMHO OpPraHU30BaHHOTO dbparmenra OECKOHEYHO
MHOrO00Opa3HON MarepuanbHOM mpuponbl. I[loHuMaHue cojepKaHus TaKUX
YHUBEPCAIbHBIX CBSI3€l, MIyOMHHOIO BHYTPEHHEIO €IMHCTBA CTPYKTYpPbl HAIIEro
mupa (BceneHHO#) maer K4 K TEOPETHUYECKOMY M MHUPOBO33PEHUYECKOMY
000CHOBaHWIO MPOTPAaMM H TPOCKTOB OyAyIiell KOCMHUYECKOW eATeILHOCTH
YEJI0BEUYECKOW [IUBUIIN3ALUU.

B coBpemenHol Hayke ujesi 100ajJbHOTO HBOJIIOLIMOHMU3MA — 3TO HE TOJBKO
KOHCTaTUPYIOILIEE MOJI0KEHNE, HO U PETYISTUBHBIA pUHUUIL. C OTHOM CTOPOHBI, OH
JIaeT MPEICTaBICHUE O MUPE KaK O LEJIOCTHOCTH, MO3BOJISIET MBICIUTH O0IIIME 3aKOHbI
OBITHS B UX €IMHCTBE, a C APYrol — OPUEHTUPYET COBPEMEHHOE €CTECTBO3HAHHE HA
BBISIBJICHUE KOHKPETHBIX 3aKOHOMEPHOCTEHN IT00AIbHOM SBOIOIMN MaTepUU HAa BCEX
€€ CTPYKTYPHBIX YPOBHSIX, Ha BCEX ATallaX €€ CaMOOPraHU3aL1H.

* %k ok

B Hacrosiiiee BpeMsi HE JIOJDKHO BBI3bIBATb COMHEHHUSI HE TOJBKO NMPUMEHEHUE
€CTEeCTBO3HAHUS K MCCJIEIOBAHUIO JII000H 001acTh 0ObEKTUBHOM JEHCTBUTEIHLHOCTH
(BKJTIOYAsi BCIO MarepuajbHylo chepy 0OIIecTBa, a TAKKE CPEACTBA U PE3YJIbTaThl €0
MPAKTUYECKOM  JEATENBHOCTH), HO W K  MCCIENOBAaHUI0O  CYObEKTUBHOM
JEUCTBUTEITHLHOCTH. XOTSI €CTECTBO3HAHME, KaK U JII0ObIe Ipyrue OJIOKH HayK, BUJIUAT
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CBOM OOBEKT, CBOIO PEaJIbHOCTD MO/ JOCTYITHBIM €MY YITIOM 3pPEHHSI, OTHAKO TOJBKO B
TAKOM paKypce M M3BECTEH HayKe ATOT OOBEKT, T.€. MaTepUalbHBIII MUpP KaK IEI0e
aub0 OTHENbHBIE €ro acmekThl, ¢parMeHThl. IlpencraBienus, oOoOmIaroIIKe
NOJO0HBIE TOYKM 3pPEHUS 10 MX CUCTEMHOW WM CHUHTETHYECKOH IEIOCTHOCTH, HE
TOJIBKO OIMPAIOTCS HA JaHHBIN OJIOK HayK, HO M OCHOBBIBatOTCs Ha HeM. [lonoOHbIMU
00OOIIEHUSIMU  OKa3bIBAIOTCS  COOTBETCTBYIOIIME HAy4YHbIE KapTUHBl  MHpa,
ABJSIIOLIMECS  CIIaBOM  (UIOCOPCKUX  COOOpPaKEHUH  OHTOJIOIMYECKOTO U
METO/IOJIOTMYECKOTO XapakTepa, (pyHIaMeHTaldbHBIX TEOpUH, a TaKkKe KOHKPETHO-
HAay4YHbIX TEOPUI C UX AMIUpPHUYECKOW HHTeprpeTanued. KapruHa cyObeKTUBHOTIO
MUpPa CTPOUTCS HAa OCHOBE (UI0COPCKOTO TO3HAHMSI, OTHAKO U OHA HEe 00XoauTcs 0e3
€CTECTBEHHO-HAYYHBIX JTAHHBIX.

6. CHEIU®UKA ECTECTBO3HAHUA B CUCTEME HAYK
N B UCCIEJOBAHUU JEUCTBUTEJIBHOCTH

VY ecTecTBO3HAHUSI MMEKOTCSI ONPEEIICHHBIE NTPEUMYILIECTBA MEpe APYTUMHU
HayKaMd B UCCIIEJJOBAHMM TMOYTH Bcex oOmactedl JeMCTBUTEIBHOCTU. ITO
00yCJIOBJIEHO MHOTMMH oOcToATenbCcTBaMU. lIpexae Bcero Ttem, 4To OHO H3y4yaeT
MaTepualbHyl0 cdepy KHUZHEACITEIbHOCTH OOIIECTBa, NPUPOAY, HE TOJBKO
IIPOTUBOCTOSIIILYIO €My (HE 3aBUCUMYIO OT HET0), HO U HPUPO.Y, 3aJCHCTBOBAHHYIO
UM B IPAKTUYECKOM JAESATENBHOCTH, a TAKKE «COTBOPSEMYIO», CO3[JaBaEMYyI0 B
KaueCTBE MCKYCCTBEHHOH cpenbl. [IpuopureT MarepraabHOrO B €ro B3aUMOCBSI3U C
TBOPYECKOM  pPOJNBIO  CO3HAHMSA, IPAKTUKOM, OOECHEYMBACT MPEUMYIIECTBO
€CTECTBO3HAHUS B MO3HAHUM Mupa. Jlpyroil BaKHON 4epTodl AAHHOrO OJOKa HAyK
SBISIETCSL  €r0  TEOPETUKO-JIOTMYecKass  CTPOrocTb,  CTPOMHOCTb,  BBICOKas
MaTeMaTU3UPOBAHHOCTh U JIOCTYITHOCTh MaT€MaTU3allid, YTO IMO3BOJSET €My OBITh
OpUMEpPOM JUIsl Jpyrux oOnacTted 3HaHMsI NPU MOCTPOCHUUM HMU CBOUX TEOPHIL.
Pasymeercs, nogpakanue 31€Ch HE BCEria yMECTHO, HO €CTh Psiji HAyK, JIJIsl KOTOPBIX
OHO Ja)X€ HEeOoOXOAMMO, B OIpPENEJIEHHOM Mepe BBPUCTUYHO, CTPYKTYPHO
ONPAaBJAHHO.

Kpome TOro, B ecCTECTBO3HAHMH C(OPMUPOBAIUCH MBICICHHBIA U
HaTypaJIbHbIN, (PU3NUECKUI, TUIIBI SKCIIEPUMEHTA, 3aTEM OHU MEPEPOCIU B HAYYHO-
IIPOU3BOJICTBEHHBIN C €r0 TEOPETUKO-NPUKIIATHBIMU BOBMOKHOCTSIMH, a B HACTOSILEE
BpEMS - B MAIIMHHBIN, UJIM MaTEMaTUYECKUN. DKCIEPUMEHT MPUMEHSIOT B IO3HAHUU
O0OBEKTOB, TPYIHO JOCTYHHBIX JHMOO BOBCE HE JOCTYNHBIX HHBIM CpPEICTBAM
UCCIIEZIOBaHUs, HEOOXOIMM B TEOPETUYECKOM KOHCTPYHPOBAHUM IPEIMETOB
KHU3HEAESITeTbHOCTH O0IIECTBA.

B skcniepumenTe o0padaThIBalOTCS UM CO3/1AI0TCS MaTepHalIbHbIE CTPYKTYPBI,
KOTOpbIE€ 3aTéM TaK WJIA MHA4Y€ BBICTYNAIOT B POJIHM OPYAMM JUIsI HOBBIX 3TaIloOB
no3HaHust 700 MpeoOpa3oBaHUs BOBIEKAEMBIX B COOTBETCTBYIOIIMN TMPOIECC
00beKTOB. Takue CTPYKTypbl CTAHOBATCS MPEIMETAMU-IIOCPETHUKAMU MEXKIY
CyObEKTOM TI03HABATEIbHOM WM MPAKTUUECKOM JAEATEIbHOCTH M «BHEILHUM,
€CTECTBEHHO BO3HUKIIUM IperMeToM». Co3/1aHHbIE B DKCIIEPUMEHTE, OHU HECYT Ha
cebe OoTneyaTok OOBEKTHBHOIO U CYOBEKTUBHOIO, COOCTBEHHO IPHUPOJHOIO MU
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COIMAIPHOTO,  CHENU(DUYHO TPOSBISIOT  COIUATIBHO-TIPAKTUYECKUN  XapakTep
€CTECTBEHHO-HAYYHOTO  TO3HAHMS, €ro  OObEKTUBHOCTh W  COIMAJIbHYIO
«OKpAILLIEHHOCTHY, OKa3bIBAIOTCS 00BEKTUBHOM dbopmoit «BBIPAKECHUS
MO3HABATEIbHBIX  HOPM,  JTAJIOHOB, OOBEKT-TMIOTE3»,  MPEBpallaloTCcs B
«CTPYKTYpOOOpa3yronire KOMIOHEHTbI TO3HAHUS.

[TonoOHBIM KauecTBOM O00JIAAIOT U MPEAMETHI-IOCPEIHUKH B MAIIMHHOM
AKCIIEPUMEHTE C TOW JIMIIb PA3HUIICH, YTO OHU Kak Obl MUHYIOT 3Tall MpeBpalIeHUsS
OOBEKTHBHBIX (OPM B KOMIIOHEHTHI TO3HAHUSA, a Cpa3y BBICTYMAIOT COCTABHOM
YacThIO €ro JIOTHYECKUX CTPYKTYp. MAaIMHHBIA 3KCIIEPUMEHT OCHOBBIBACTCS Ha
YUCIIEHHOM WJIM aHAJIMTUYECKOM DPEIICHUH MaTeMaTHYeCKH MOCTaBICHHOW 3ajaud,
WHauYe TOBOpS, HAa MATEMaTHYeCKOM MOJAENIH, 4YTO He TpeOyeT CHelUaTbHOIOo
(M3HYECKOTO JKCHEPUMEHTHPOBAaHUSA, a JIMIIb MpeanojiaraeT 00OCHOBAaHHE
NPaBIJILHOCTH MaTeMaTW4ecKod Mojenu. braromaps MammmHHOMY SKCIIEPHUMEHTY
OTKPBIBAIOTCSI BO3MOXXHOCTH OIEPATUBHOTO PEarupoBaHUsl HAa CIIOXKHBIE CHUTyalluu
MOJTyYeHUs TPYAHOAOCTYTHOM HH(OpMaIK, He prbderast K OMacHbIM IS YeJIOBeKa
HAOJIOZCHUSM U T.]I.

B ormmume ot (uznueckoro SKCIEpUMEHTa, B TOJTOTOBKE, MPOBEICHUU H
pesyapTarax ~ oOpabOTKM  KOTOpPOTO  HAJIMYECTBYIOT WM  Tpeodsiagaror
€CTEeCTBOBEIYECKHE MOTHUBBI, MAITUHHBIN IKCIEPUMEHT OOIIECHAYYCH, MPUMEHUM B
JTHOOBIX CUTYaIMsIX, TJIE€ BO3MOXKHO IMOCTPOCHUE MaTemarudeckoil momenu. OmHako
cama (hopma SKCIIEpUMEHTa KaK METO/[a HAy4YHOT'O TO3HAHHUS BO3HUKJIA U pa3BUBAJIach
B €CTECTBO3HAHUU, O0peIia XapaKTepHOE AJI1 HETO METOJI0JIOTMYECKOE U OTepaTUBHOE
CoJIep>KaHKe, M0 MPUHIIUITY TPEEMCTBEHHOCTH «CHSATOE» U B MOCIEAYIOIUX (hopMax.

3aMeTHBIMU YEPTAMH MPEEMCTBEHHOCTH €CTECTBEHHOHAYYHOTO SKCIIEPUMEHTA
B OOIIEHAYYHOM SIBJISIIOTCSI CTPEMJICHHME K YHUCTOTE€ ONBITa, K TOYHOCTH MPABUI
OTEpUPOBAHUS BCEMU €r0 KOMIIOHEHTaMH, IIMPOKOE HCIIOJIb30BAHUE HJI€ANIA3AIINH,
a0ctparupoBanusi. OIHAKO TPEACTABUTENIM T'yMAaHUTAPHBIX HAyK, OCOOEHHO
OMHCATENbHBIX, HE BCErIa TOTOBbI K OCO3HAHHOMY MPUMEHEHHIO HIeaTu3alluu |
JIpyrux HaydyHbIX abcTtpakuuii. OHM MHOTJA HAMBHO MOJATAIOT, YTO aHAIU3HPYEMBbIe
MOHATUS B MX Haykax oOiajaroT Bced cBoeil monHotod. Hampumep, xoHuenius
HAyYHOTO KOMMYHH3Ma OOBSIBISUIACH MMHU TEOpUE, a He aOCTPaKTHOM CXEeMOii;
MIOJIO)KEHUE O BBICOKOW JYXOBHOM KyJIbTYpE pEajJbHOIO0 COBETCKOIO 4YelOBeKa
BOCIIPMHUMAJIOCh KaK JIOKa3aHHOE yTBEpPKIEHUE, a He adcTpakuus (KoTopas, K TOMY
e, HE CTajla HaydyHOM, IMOCKOJIbKY HE€ TOCTaBlieHa Ha CEPhE3HbIE COIHAIbHBIC
omopel) U T.I. [lpm Takux OIMMOOYHBIX KOHIICTIIMIX, BBIJABAEMbIX B KaueCTBE
TEOpUi, TPU HEMOHHUMAHUM CYIIHOCTU U POJU aOCTpakiuii B COLMAIBHOM
HKCTIIEPUMEHTE HEBO3MOKHO 3 (EeKTUBHOE ero nposeneHue. [IpaBuibHbIi ke ToaXoA
JIOJDKEH TOBJIeYb 3a COOOM M 0ojiee OTBETCTBEHHOE OTHOIICHHWE K BBIIBUTAEMbBIM
KOHLEMIUSAM M Oojee IIyOOKOE TOJKOBAHME WHCTPYMEHTApHs, METOJO0JIOTHH
€CTECTBEHHO-HAYYHOTO SKCIIEPUMEHTA.

Enie ogHOM BBIMTPHIIIHON 0COOEHHOCTHIO €CTECTBO3HAHHUS CTAJIO MPEOJI0JICHHE
MHOTHMH COCTABJIIONIMMHU €r0 HAyKaMU CBOMX OOBEKTHUBHBIX U METOA0JIOTHYECKUX
TpaHMUII, BBIXOJ UX Ha OOlIeHAy4YHbIH ypoBeHb. OC000 HaI0 OTMETUTH TaKHE HAyKH,
KaKk (u3nka, KHOCpPHETHKA, 3TOJOTHs, 3Kojorus. Macmradbl ux 3(p¢heKTUBHOTO
NPUMEHEHUSI TPEB30LUIM TPAHUIBI BBHIYWICHEHHBIX OOBEKTOB, TaK WJIM HHa4Ye
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OXBaTWJIM BCE Jpyrue oO0NacTd HayyHOro mo3HaHus. B ¢usuke Hapsaay c
IIPOHUKHOBEHUEM €€ METOJ0OB B XHMHIO, OHOJIOTHIO, TEXHUKY C(HOPMHPOBAIUCH
KOHIICTIINHN, HUMEIOIIKUE OOBSICHUTENbHYIO W D3BPUCTUYECKYIO 3HAYUMOCTBH JUIS
UCCJIEIOBAaHUSI BCEX CYIIECTBEHHO BaXKHBIX CTOPOH B JUHAMHUKE MaTepUabHOTO
mupa. OnHOM W3 TakuWX KOHIIEMIMM SIBISETCS YNOMSIHYTas paHee MHOTOIIaHOBas,
pa3BEeTBIICHHAs] KOHIICMIIUS COCTOSHMM, NalleKuX OT paBHOBecus. Ee coBpemeHHOe
CoJIep>KaHKe TOATrOTaBIMBAIOCH YCUIIUSIMU PsAJla BbIIAIOIIUXCS (U3UKOB M JAPYTUX
YYEHBIX, a TakKe TpYIIOd MAaTeMaTUKOB, CO3JaBLUIMX MW Pa3BUBLIMX TEOPHIO
katactpod. B wux paborax [gaHHas TEOpUS TOIY4YaeT CETOAHS HE TOJBKO
TEOPETUYECKOE PA3BUTHE, HO U HETPAAULIMOHHYIO METOJI0JIOTHIO.

Ha ocHOBe Teopuii COCTOSIHMM, TAIEKUX OT PABHOBECHS, YAAJIOCh NOHATH WJIN
CHSATH psAJ MPOTUBOPEUUI, BOSHUKIIMX B HayKe, CPOPMYIUPOBATH OOIIMI MOIXOI K
1[EJI0ON COBOKYITHOCTH SIBJICHUM TPUPOJLI U oOmiecTBa. Takum 00pa3oMm, BO3HHUKIIA
HOBasi O0JIaCTh 3HAHUS, HMMEIOIIas OOIEHAay4YHYI0 3HaYMMOCTh. OHa HE TOJIBKO
00yCJIOBIMBAET HOBYIO TApPaUIMy COBPEMEHHON (PU3UKU, HO U PEBOJIIOLIMOHU3UPYET
BCIO HAyKy, M3MEHSET HEKOTOPBIE YK€ YCTOSIBIIMECS BBIBOABI O MHUPE, MOCKOJBKY
MO3BOJISIET U3YYUTHh B HEM OoJiee 0o0Iue U MTyOOKHe B3aUMOCBS3HU (KOPPEISTUBHEIE,
KOOTIepaTUBHbIE, COOCTBEHHO BPEMEHHBIE, IPOCTPAHCTBEHHO-BPEMEHHBIE U Jp.). DTH
CBSI3U TEM 3aMETHee, YeM Jlajibllie OT PABHOBECHUS UX CyOCTpaThl.

Yem panpiie mo0asi cucTeMa OT PAaBHOBECHOTO COCTOSIHUS, TeM OOJbIINN
IPOCTOp y Hee JJIsl pa3BUTHsI, TEM CIOXKHEE ee CTpykrypa. IIpuueM ycnoxHeHue
CTPYKTYpPbl COINPOBOXKAACTCS YBEIUYEHUEM 4YHWCIAa U TIIyOMHBI HEYCTOMYMBOCTEM,
BEpPOATHOCTU OudypKalMu, T.€. pa3sHOOOpa3usi COCTOSHUN, BapUaHTOB HOBOU
opranuzanui. B onucaHuM MOAOOHBIX TPOIECCOB CYIIECTBEHHOE 3HAYCHHE
OpUOOPETAIOT  TMOHATHUS  HEOMNPENEICHHOCTH, CTOXAaCTHMYHOCTH,  YIIPaBJICHHS,
KOOIepaluu, HelIMHeHHocTH U Ap. Yem Oosbliie OTKIOHEHHWE OT PAaBHOBECHS, TEM
BBIIIE €JUHCTBO IPOIECCOB, AK€ MPOTEKAIOIIMX B OTAAJECHHBIX O0JACTAX M, Ha
NEPBBIN B3MIS, HE CBSI3aHHBIX APYT ¢ ApyroM. CaMu Mpouecchl B CUCTEMAX, JAJIEKUX
OT pAaBHOBECHS, XapaKTEPU3YIOTCS HEIMHEWHOCThIO M CBA3aHHBIMM C HEH
BO3MOXXHOCTSIMU YTPABJISIONIETO BO3JACHCTBUS Ha CHCTEMY M HAIMYMEM OOpaTHBIX
CBs3€il. 3aKOHOMEPHOCTH, BBISIBIIIEMbIE IS JIFOOBIX CUCTEM, JAJIEKUX OT PABHOBECHS,
007a1al0T HE TOJBKO BBICOKOW OOIIHOCTHIO, HO M LIMPOKON CHCTEMHOCTHIO,
OXBaTBIBAIOT CTPYKTYpbI, Ka3ajJoch Obl, HE MMEIOIIME POACTBA, KOIJA MX H3y4yaau
Apyrue ob6nacTu 3HaHUsS. bojee CIOXKHBIM W BaXHBIM JUIsI HAyKH COCTOSIHUEM
CUCTEMBI SIBJISIFOTCSI €€ OTKPBITOCTh M OTXOJ OT pPaBHOBECHUs (WJIM OTCYTCTBHUE
pPaBHOBECHS]), YEM €€ 3aMKHYTOCTb U CTPEMJICHUE K PaBHOBECHIO.

KoHuenmus 3aMKHYTOCTH CHCTEMBI CTAaHOBUTCA 10 COJIEPKAHUIO JIOKAJIbHOU
(kak, Hampumep, ¢uU3HUECKash TEOPHUs 3aMKHYTHIX TEPMOIWHAMUYECKHX CHCTEM),
OTYETIMBEE BHISBISIETCS U €€ a0CTPaKTHOCTh, MMOCKOJIBKY UCCIEAYETCSl HE TPOIECC B
LIEJIOM, a OTHEJbHbIE €ro CTOPOHBI, HEPEAKO Hacan3upoBaHHble. KoHienmms xe,
CTPOALIASCA C Y4eTOM (DYHKIHMOHAIBHOW IMOJTHOTHI HEPAaBHOBECHBIX IPOILIECCOB U
YCIIOBUM MX MPOTEKaHMsI, CHOCOOHA OMUCATh MUP B €0 CTPYKTYPHOM U TMHAMUYHOM
MHOT000pa3uu, 0ObICHUTDH SIBJICHUS, O KOTOPHIX paHee HE 3HAJIM JIMOO MPECTaBISIN
X HealekBaTHO. OTpaHMYEHHOCTh MHUPA 3AMKHYTBIX CHCTEM, HUX CTPEMIICHHE K
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bu3rUecKoMy OTHOOOpPA3UIO U B UTOTE K TEIUIOBOW CMEPTH MO0 Xa0Cy CMEHSIOTCS
0€3rpaHuYHOCTBHIO CTPYKTYPHOTO pa3HO0Opa3usi HEPABHOBECHBIX CUCTEM.

OOnHapyxuBaeMble B COOTBETCTBHUM C TEOpUEH CHUCTEM, JaJeKux OT
paBHOBeCHs, YCTOMYMBOCTH, TOSABISAIOIIMECS B JIMHAMHKE HEPABHOBECHOTO
COCTOSIHUSI U MHUIIUUPYIOUTHE MOUCK A(DPEKTUBHBIX MPUIIOKEHUH B 000N cdepe
YEJIOBEYECKOM JIeATEIbHOCTH, BHICTYIAIOT MOMEHTOM Pa3HOOOpPA3HBIX, KaK MPaBuIIo,
HeMpeIcKa3zyeMbIX MOIU(MUKAIINKI C YCIOXKHSIIONMMUCS CTpYKTypamu. MHaue roBops,
B JIaHHOW TEOPUM HMMAHEHTHO TMPEACTABICHO €IUHCTBO YCTOMYMBOCTH U
VW3MEHUYUBOCTH, CPEIM KOTOPBIX BEAYIIECW SBISIETCS MOCIEnHssA. B Takoil Teopun
CHUCTEM KOHKPETHU3UPYETCS MUAJIEKTHKA YCTOMYMBOCTH M W3MEHCHWSI, a TPUHIIUAIIBI
€IMHCTBA W PA3BHUTHs TOMYYAOT OOIee, MpUYeM KOHKPETHOE W HETPUBHUAIBLHOE
colepkaHue, oOnajaroniee BBICOKMM (PMIOCOPCKUM M MHUPOBO33PEHUYECKUM
noTeHuanoM. Takum oOpa3oM, Teopusl MPUHIMIHATILHO HEPABHOBECHBIX CHCTEM,
BO3HUKHYB B (hU3UKE, MaTEMaTHKE, MIEpepociia B OOIIEHAYYHYIO JUCIUILUIMHY U CTaja
BECOMBIM HJICAIbHBIM «KOHCTPYKTOPOM» B TEXHHUKE.

B cBoe BpeMs kubepHeTHKa OblIA JHIIH 00JACTHIO OMOJIOTHH U MaTEMaTHKH.
Co3nanue coBpemMeHHbIX OBM, KoMIbIOTEpOB 4-r0 IIOKOJICHHS U BBIIIE,
uHpopMaTuku, OOpeTeHHWe €1 MAIIMHHOTO CcTaryca Cclejai KHOEpHETUKY
oOIlleHayYHOW JUCIUIUIMHOW U aTpuOyToM TexHUKH. COBpPEMEHHBI Hay4dHO-
TEXHHYECKUHA  TPOTPECcC, MOXKHO  CKa3aTh, OMNPENENseTCS  CIIOCOOHOCTHIO
UCIIOJIb30BaTh IMOJIYYEHHbIE B OTOM O0OJACTM 3HAHUSA U WX MPAKTHYECKUE
PUIOKEHHUS.

O6 oOmeHayYHOM XapakTepe COBPEMEHHOW KUOEPHETUKH OTYETIIUBO
CBUJICTEIBCTBYIOT MHOTOUYHMCJICHHBIE OIpeAesieHusl ee (QyHKIMM, 3amad, oObeKTa
uccienoBanus. Kakumu Obl pa3HbIMU OHM HHM ObUIM, HO TIOYTH BCEX UX OOBEAUHSIET
MOJXO K OSTOM HayKe Kak YHHMBeEpcallbHOM oOmactu 3HaHus. l[lpuBenem onHO
OTIpENIeICHHE, B I1IEJIOM TPEIACTABIAIONIeeCs] HaM HauOoliee ONTHMAIBLHBIM:
«OOBEKTOM W3y4YeHUs] KUOEPHETUKH SIBISIOTCS YIPABICHYECKHE IMPOLIECCHl U
CUCTEMBI JIIO0OW TpHUpOAbl (BKJIIOUAs >KMBBIE OpPraHU3MBI) B WH(OPMAIIMOHHOM
acriekte». KunbepHeTHdeckre acmmeKThl XapaKTEPHBI JJIS BCEX M3BECTHBIX W TaK WIU
MHa4Ye BOBJICUCHHBIX B MO3HABATEILHBIN Mpoiiecc cucteM. K Tomy jke MHOTHE U3 HUX,
TPYIHOMOCTYIHBIC JIJIsl IO3HAHMSI APYTUMH TUCIHUILUIMHAMU, TOCTYITHBI KHOCPHETHKE.
DTO O3HAYaeT, 4TO JaHHAas HayKa BBICTYNAeT HE TOJIbKO OOIIEHAyYHOH BETBBIO
3HaHUSA, HO U oOmeHayuyHoi Meromosioruei. Illupokue ke u >dekTuBHBIE €e
(KMOEpHETUKH) TIPWIOKEHUSI B TIPAKTUKE YTBEPKIAIOT CTATyC ATOM JUCITUTUIMHBI U
KaKk  OTpacid, Ompelessiomed mpeoOpa3oBaHUE  TEXHUKH, TPOU3BOICTBA,
OOBEKTUBHBIX KOPPEJSTOB MBIIUICHHS, BMECTE C JPYTMMH OOIIMMH HayKamMu
YTBEPKJIAIOIIECH HOBBIN CTHJIb MBIIUICHHUS - CHCTEMHBIA, OO MMEHHO OH MPHUCYII]
YEJIOBEKY, BOOPYKEHHOMY AIIEKTPOHHBIMHU u JIPYTUMH CIIOKHBIMU
MaIIMHOOOPa3HBIMHU KOMIUIEKCAMHU.

O6 oOmeHayyHoe WM, O KpalHed Mepe, PErMOHabHOCTU OTIEIbHBIX
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH, TAKUX KaK 3TOJIOTHS, SKOJIOTHs, CBUAETEIbCTBYET
UX 3HAYMMOCTb B HCCJIEIOBAHWU HEKOTOPHIX CTOPOH YEJIOBEYECKOrO OOIEHKHUTHSI.
Kazanock Obl, 3TONIOTHS Kak HAayKa O MOBEJIEHUN BHICOKOOPTAaHM30BAHHBIX KUBOTHBIX
U UX COOOIIECTB HE MOXKET UMETh MPSIMOT0 OTHOIIEHUS K YEJIOBEYECKOMY OOIIIECTRY.
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Onnako HemocpeACTBeHHAsh (PyHKIMOHANbHAS W, TaK CKa3aTh, TCHETUYECKAs CBA3b
COIMAIBHOCTH B JKMBOTHOM M YEJIIOBEYCCKOM COOOIIECTBaX, MPHUCYIIHE TICPBOMY
OMpEIEICHHbIE YEPThI, MPOSBISEMble B MOBEACHUM TPYMI JIIOACH, M HA00O0POT,
GbopMUPYIOT yCTIOBUSL U1l TPUMEHEHUs psfa UACH O MOBEIECHUU >KUBOTHBIX B
OTHOUIIEHUM YeJOBeKa. AHAJIOTMYHOE MOXKHO CKa3aTh M O BaJ€OJOTHMU - HAyKe O
3JI0pPOBbE.

B oronmornueckoit u OuONIOTMYECKOM JMTEparype B 1IEJIOM BCE yallle
MIPOBOISITCS HEKOTOPHIE aHAJIOTHH MEXy COOOIIEeCTBAMU TEPMUTOB, TTUeII, 00€3bsH,
MOPCKUX KOTHKOB, C OJHOW CTOPOHBI, W CIHENU(DUIHBIMU B3aUMOOTHOIICHUSIMU
YEJIOBEUECKUX MHIUBHJIOB - C Ipyroil. HazBaHHBIE BOMIPOCHI €I1le HE TIOMYUNIIN Y HAC
CKOJIKO-HHOY/Th  YIOBJICTBOPUTEIHHOTO OCBEIIEHUS, TEM Oojee peIlieHus, HO 3a
pyOeKOM OHHU JTaBHO TIOCTAaBJICHBI M MOCUIILHO pPerraroTcs. Bo3MoKHO, 4TO B CKOPOM
BPEMEHU MPOM30MAET CMEHA OTHOIICHUS K HUM. J[JIT 3TOro HeOOXOAMMBI pa3BUTHE
COOCTBEHHO ATOJIOTUYECKHX, OMOJIOTMUECKUX HCCIIECOBAHUM, a TaKXKe MEPEecMOTP
IyOOKO  YKOPEHUBIIUXCS (CO BPEMEH TOCIHOJCTBA CPEIHEBEKOBBIX  JIOTM)
MPE/ICTaBIICHUH O YEJIOBEKE KaK «IMOCIaHHHKE Oora Ha 3emiie», 0 ero adCOIIOTHOM
IIPEBOCXOJICTBE HAJl BCEM >KHBBIM.

XoTst MeXAy MPENCTaBICHUSIMH 00 aOCOIIOTHOM IPEBOCXOJICTBE YEJIOBEKA W
COBpeMEHHBIM (HIII0COPCKO-HAYYHBIM MHUPOBO33PEHUEM JIEKAT padOThl KIACCHUKOB
uctopun ¢unocopurn M yOeIUTENbHbIE HAayYHbIE W3BICKAHUS, OJHAKO MHOTHE
ABTOPUTETHI B HAYKE U M/ICOJOTUU HE XOTAT BCEPhE3 OTHECTUCHh K TAKUM MOJIXO/IaM B
HayKe, KaK CTPYKTYpHBIHA, OpPraHU3MEHHBIM, (YHKIHOHAJIbHBIA. TeM He MeHee
JAHHBIE TIOJAXO/IbI HE YHUYTOXKAIOT pPEaJbHBIX MPEUMYIIECTB OOIIECcTBa TMepe.
KUBOTHBIM MHUPOM, HO OHM MOJYEPKUBAIOT U UX OMNpe/eNeHHYI0 ((PyHKIIMOHABHYIO,
OpraHu3allMOHHYI0 M Jp.) aHaioruto. CoBpeMeHHass HSTOJIOTHST U TPHU3bIBACT
pazo0parbcs B 3TOM, TeM Oojiee, YTO TEOPHUsSl CHUCTEM, NAJIEKUX OT PaBHOBECHUS,
KHOEpHETHKA, TEHETHUKA, YKOJIOTUS CO3JAI0T HEOOXOIUMBIE TIPETOCHLTKH.

Korma peur wmer o mpeBpamieHHH KakoW-TuMOO0 OTpaciud €CTECTBO3HAHUS B
PETHOHANILHYIO WJIM OOIIEHAy4YHYyI0, TO HE HMEeTCS B BHUAY, YTO 3Ta OTPACIhb
MOJTHOCTBIO OTHOYKOBAJIACH OT HEro. lloutm B KaXI0M W3 OTACIMBIIMXCS HAyK,
MPUOOPETIINX CTaTyC OOIICHAyYHOE WM PETrHOHATBHOCTH, BMECTE C OOIUM
3HAHUEM CYIICCTBYET M YaCTHOE, XapaKTEPHOE IS CHCIUANbHBIX TUCIUILINH. U B
ATOJIOTHH, U B SKOJIOTHH, HE TOBOPS YK€ O (DU3UKE, UMEIOTCSI KOMITJIEKCHI MPOOIIeM,
3a/1a4, KOTOPbIE PEIIAIOTCS STUMH HayKaMH KaK YaCTHBIMH.
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A il

10.

11.
12.

13

CAMOCTOATEJIBHASA PABOTA

Bonipocsl 17151 caMoOCTOATEILHOM PadOThI
KakoBo cooTHOmieHHE MEXIy €CTECTBEHHOHAyYHOW UM  TyMaHUTapHOMN
KyJIbTypaMu?
UYro npencrapisieT coO0M eCTeCTBeHHOHAayYHasi KapTUHa Mupa’?
B dem cocTout copepkaHne OCHOBHBIX HAYYHBIX PEBOJIFOLINN?
KaxoBbl 0CHOBHBIE (JOPMBI K METO/IbI HAYYHOTO TTO3HAHUS?
KakoBo cooTHomeHre ecrecTBo3HaHus U Hatypdriocopun?
Kakue ocHOBHBIE HCTOPUUYECKHUE ATAIbI PA3BUTHUSI HAYKU BaM U3BECTHBI?
B yem cniennduka aHTHYHON HayKu?
Kakue TenaeHuuu ObUIM XapakTepHbI 1Ji1 pa3BUTHUs ectecTBO3HaHus ¢ XVII mo
XX BB.?
KakoBbel mpencTaBieHuss O MPOCTPAHCTBE M BPEMEHU B KIACCUYECKOM U
PESITUBUCTCKON (pu3nke?
B ueM cocTtoAT TaBHBIE OCOOCHHOCTH COBPEMEHHBIX TMPEICTABICHUNA O
MUKpPOMHUpPE?
UT0 Takoe KOPIYyCKYISPHO-BOJIHOBOW JyaJin3M?
KakoBbl OCHOBHBIE OCOOCHHOCTH MOJIETHHBIX MPEICTABICHUNA B COBPEMEHHOM
KOCMOJIOTHUU?

. Kak BbI moHMMaeTe cyTh aHTPOMHOTO MPUHILIKIIA B KOCMOJIOTUH?
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.

YTO Takoe OTKPBITHIE U 3aKPBITHIE CUCTEMBI?

B dem cnenudrika nmoHsATHSI HETMHEHHOCTH B COBPEMEHHOM Hayke?

Yrto Takoe cuHepreTuka?

[TpuBeauTe mpuMepsl CAaMOOPTaHU3YIOIIMXCS POIECCOB B MIPUPOJIE U OOIIIECTBE.
Uro npencrapisier coO0M COBpeMeHHasi XUMHUSI?

KakoBbl OCHOBHBIE KOHIICHITUU TPOUCXOKCHUS U CYITHOCTHU KU3HU?

Kax B3aMOOTHOCSATCS BOJIIOIMOHHOE YUEHUE U T€HETHKA?

KakoBo mMecTo 3Kxon0rnueckoi npoodJeMaTuku B COBPEMEHHOU KyIbType?

B yem cocTosT 0CHOBHBIE 0COOCHHOCTH aHTPOIIOCOIMOTeHe3a?

Kax BbI MOHMMaeTe COOTHOIIEHUE TOHATUI Onocdepsl U Hoochepbl?

UYTO Takoe «aHOMAaJIbHBIE SIBJICHUS)?

B 4yem cmbICH NOHATUIN PENYKIIMOHU3M U XOJIU3M?

KakoBbI 0COOEHHOCTH IMOCTHEKIIACCHYCCKOM HAyKU?

Kakue Tvnbl HaydHOU pallMOHAILHOCTH BaM U3BECTHBI?

MOXHO 71 TOBOPUTH O KOHBEPICHIIMM COBPEMEHHOI'O €CTECTBEHHOHAYyYHOIO U
T'YMaHHUTApHOTO 3HAHUSA?

Memoouueckue pekomenoayuu no 6bINOJIHEHUIO 3A0AHUIL
O6bem pabotel — He MeHee 10-12 nmuctoB Tekcta dopmara A4 depe3 jaBa

UHTEpBaIa.

Paboma oonorcra exnouame:
1. TuTympHBI JUCT C yKa3aHWEM Ha3BaHUS HMHCTHTyTa M (DaKyJIbTeTa,

dbaMWIMM YW WHUIUMAIOB aBTOpa pPalOOTHI, HAa3BaHUS Yy4YEOHOTO MpeaMeTa, MecTa
(roposa) v rojia HaIMCAHUS;
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2. B ocHOBHOI 4YacTH NODKHBI OBITH HPEICTABICHBI OTBETHI HA KaXIbIM M3
BOITPOCOB KOHTPOJBLHON PabOTHI C 00s3aTENIbHBIM YKa3aHUEM TIEepeT KaxkKAbIM OTBETOM
HCIIOJIb30BAaHHOTO HCTOYHMKA; O0OBEM OTBETa Ha JII0OOOM BOMPOC JOJDKEH OBITh HE
Menee 0,5 cTpaHUIIbL.

3aganus
Tema 1. EcmecmgenHOHAyYHAA U 2YMAHUMAPHAA KYIbIMYPA.
1. KakoBbl pa3nuuuss MEXAy €CTECTBEHHOHAyYHOW M T'yMaHHTApHON
KyJbTypamu?
2. Yrto Ha3bIBaeTCs OObSICHEHUEM, IOHUMAaHUEM U IIPEJICKa3aHUEM B HayKe?

Tema 2. EcmecmeéennonayuyHas KapmuHa mMupa.

1. [laitTe onmpeneneHrne NOHATUIO «HAYYHAS] KAPTUHA MUAPAY.

2. Kakue 0CHOBHBIE HICTOPUUYECKHE HAYUYHbIE KAPTUHBI MUPA BaM U3BECTHBI?

3. Kak cooTHOcATCS TIOHATHUS «HAy4YHash MapaJurMa» W  «HAay4dHas
PEBOJTIOLIUS ?

Tema 3. Konuenuusa coepemennoi pusuxu.

1. KakoBwl mpenctaBieHuss O MPOCTPAHCTBE W BPEMEHU B KIIACCUYECKOM
bu3HKe U CIeMAIIBHON TEOPUU OTHOCUTEITLHOCTH?

2. B dem cocTosIT 0COOCHHOCTH KBAaHTOBOM MapaurmMbl?

3. B ueM cXOACTBO U B YEM pa3iMuKe HayYHbIX MPEICTABICHUN O MUKPOMHPE
1 Makpomupe?

Tema 4. Cospemennasn Kocmonoz2us.

1. Kaxkue 3tansl B CBOEM pa3BUTUU IPOIILJIA HAYYHAs] KOCMOJIOTHS?
2. KaxkoBbl KocMoiorudeckue mojienu BeeneHHoit?

3. B dem cyTb aHTPOMHOTO MPUHIIMIA B KOCMOJIOTUN?

Tema 5. Bo3nukHnoseHue u 36010UUA HCU3HU.

1. KakoBbl uctopudeckre (HOpMbI MOCTAHOBKH MPOOJIEMBI MPOUCXOKICHUS
JKU3HU?

2. Kakme ypoBHH (YyHKIMOHUPOBAHMUS OWOJIOTHYECKUX CTPYKTYp BaM
H3BECTHBI?

3. B 4em cMBICT KOHIICTIITMH 3BOJIFOIIMOHHOTO IIPOUCXOXKACHHUS KU3HU?

4. Yrto Ttakoe Omochepa um Hoochepa? B uyem CyIIHOCTH 3KOIOTHYSCKOU
poOsieMbl?

Tema 6. Ilpoonema npoucxoricoenus yenosexa u 2eHemuKa.

1. Yro Takoe anTpomnoreHe3? KakoBO COOTHOIIIEHHE €ro OMOJOTMYECKUX U
COIMANbHBIX (PaKTOPOB?

2. KaxoBbl OCHOBHBIE MTOJIOKEHUS COBPEMEHHOM TE€OPUU HACIIECTBEHHOCTH?

3. Yro moHMMaeTcs MO TEPMUHOM «OHOITHUKA»?
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Tema 7. Konuyenuyusa camoopzanu3ayuu 6 CO8PEMeEeHHOIl HAYKe.

1. B 4ewm cyTh npoueccoB caMOOpraHU3ally B )KMBOM U HEXKUBOU ITpupoae?
2. KakoBa TpaKTOBKa COBPEMEHHON CHHEPTreTUYECKON MapaurMbl?

3. Buaurte nm BBl crienu(UKy MPOLECCOB CaMOOPraHU3alMU B COLMAJIbHOU

peabHOCTU?

[S—

el S

Tembl pedeparos no Kypcy
AcCTpOHOMHYECKAsl KApTUHA MUDA.
Pa3Butne naen aromusma ot JlemokpuTa 10 HAIUX JHEU.
Benukue reorpadudeckne OTKPBITHS U UX POJIH B IOCTPOSCHUN HAYYHOU KapTHHBI
MHpa.
Mexanuyeckas KapTuHa MUpa: TpUyM@ U yraJiok.
[Imanetsr COTHEYHOW CHCTEMBL.
ConHeuHasi akKTUBHOCTD U €€ BIIMSIHUE HA TPOUCXOIAIINE HA 3€MJIE ITPOIIECCHI.
Hayune1ii MeTO T0O3HaHUS OKPYKAKOIIETO MUPA.
Y10 1 KaK MBI BUAUM?
Benukue 3araaku 3emiu.

. Kak yBuzners HeBuaumoe?
. Penurnosnas kaptuHa Mupa.

daHTacTHKa KaK MCTO/I MHTCJUICKTYAaJIbHOTO HAYyYHOTI'O ITOHCKA.

. Hayka u niceBnonayka.

. MckyceTBO Kak MeTo (pOpMUPOBAHUS KAPTUHBI MUPA.

. BO3BMOXHOCTH KOMIIBFOTEPHOTO MOJICIIMPOBAHUSI.

. BupTtyanbHas peanbHOCTb U €€ POJIb B HAyYHOM IO3HAHUMU.

. [TamsATh yenoBEKa U €€ BO3MOKHOCTH.

. Mos3r, pa3ym 1 NOBEICHUE.

. OcobeHHocTH nepepadboTKU HHPOPMAITUN YETOBEKOM.

. [IponcxoxaeHune 4eaoBeKa: 3BOIIOIMOHU3M U KPEALMOHH3M.

. [IpocTpaHCTBO M BpeMs: KX OCHOBHBIE CBOMCTBA M BOBMOXKHOCTb OITMCAHUSI.
. CBs13b TEOMETPUU U PU3UKH.

. UeTpipexMepHbI MUP MHUHKOBCKOTO.

. Hayunas pesarenbHOCTh A.DWHIITEWHA.

. Ponbs «Maremarudeckux Hayai HarypanbHo# ¢unocodun» U.HproToHa B Hayke.
. DNEeKTPOJIMHAMUYECKAsl KApTUHA MUPA.

. lunamuueckas Bcenennas.

. dao ¢uzukmu.

. KBanToBo(usnyeckas kapTrHa MUpa: YCIIEXu U MPOOIEMBI.

. [Ipuposia «aHOMAJIBHBIX) SIBJICHUM.

. IIcu-saBneHns u oKpyxarommas cpea.

. buonHpopManmoHHbIe KOHTAKTHI.

. buonose kak kaHaa BOCIIPUSTHS.

. IIpo6nema HJIO.

. ’Kusznb, cMepTh U GeccmepTHe.

. IlepcniekTUBBI HAYYHO-TEXHUYECKON HBOJIFOLIUH YEJTIOBEUYECTRA.
. ZKM3Hb KaKk KOCMUYECKOE SIBJICHHE.
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38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

AHTPOITHBIN IPUHIIUII B COBPEMEHHOM HayKe.

Konuenuust bonpiioro B3peiBa B KOCMOJIOTHH.

Hayka u teneonorus.

NHuepuus napaIurMaIbHOTO CO3HAHUA.

Camoopranuzanus Kak MEXaHU3M TBOPYECKOTO MBIIIUICHHUS.
[Topsinok 1 IMHAMHYECKHI Xa0C B CIIOKHBIX CUCTEMAX.
CuHepreTuka Ha IEPEKPECTKE KYJIBTYP.

Camoopranuzaiusi Kak MICTOYHUK U OCHOBA HBOJIIOIIUUA CUCTEM.
KubepHeTuka u cuHepreTuka.

CoBpemeHHas XUMHUYECKasi KapTUHa MUpa.

Konuenims XuMu4yeckoi 3BOJIIOIMN U OMOTEHE3HUC.
®opMupoBaHHe OMOIOTMYECKON KapTHHBI MUPA.

Konuenuus Bepuanckoro o 6uocdepe u heHOMEH uenoBeka.
Oc00EHHOCTH CHHTETUYECKON TEOPHUH IBOJIOIUH.

YenoBek B HAy4YHON KapTHHE MUPA.

Hctoprueckue Turbl HAyYHON PalMOHAIBHOCTH.
Yenoseueckne n3MepeHUs MOCTHEKIACCUYECKON HAYKH.
DopMUPOBAHUE EAUHOW HAYKU B TEXHOITCHHOW LIMBUJIA3ALINH.
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IJIAHbI CEMUHAPCKUX 3AHSTUIA

Tema 1. Hemopuueckue smansl pazeumus eCmecmeo3HaAHUA.
Bonpocwt 01a oocyscoenusn:

1.
2.

3.
4.

Bo3nukHoBeHue Hayku. Hayka u «rpenHaykay.

Harypdunocopus u Hayka B SI0Xy aHTUYHOCTH, CPEAHEBEKOBbS U
Bo3zpoxnaenus.

OCoOeHHOCTH KIaCCHYECKOM HayKH.

EctecTBo3nanne XX Beka: HEKJIaCCUKA U MOCTHEKJIACCHKA.

Tema 2. EcmecmeeHHOHAyYHAA KADMUHA MUDPA KAK UEI0CHHbLIL 0000uieHHbLI
00pa3 npupoowl.
Bonpocwt 013 oocyxicoenun:

DN R W=

[Tonsitue «nayunas kaptuna mupa» (HKM).

UcTopuueckue tvnel 1 Buasl HKM.

HKM wu nHayuHble TEOpUU.

Kapruna mupa, HaydHas napajurmMa U HaydHasi peBOJIIOIUSI.
UYenoBek B HAy4YHON KapTUHE MUPA.

Tema 3. Mukpo-, makpo- u mecamup: eOUHCME0 U paziuyue.
Bonpocwt 0na oocyscoenusn:

N =

[Tpobnema nzyueHust Gu3N4IECKON peasbHOCTH «BIIUPHY» U «BIITYObY.
PazButue npencrapieHuit o GyHIaMeHTAIbLHBIX TUIIAX B3aUMOJICHCTBUIA.
Konnenms cyrnepB3anMoeiCTBUS U €AMHCTBO (DU3NYECKOTO 3HAHUSI.
Hctopusi CTaHOBJIEHUA KOCMOJIOTUYECKUX M KOCMOTOHUYECKUX 3HAHUM.
Nnes rmobanbHOTO 3BOIOIMOHU3MA U AHTPOITHBIN MTPUHIIUTI.

Tema 4. Ilpoonema npoucxoxrcoenus u CyugHOCmMu HCU3HU.
buocgepa u noocghepa.
Bonpocwt 014 oocyycoenun:

1.

(O8]

[loHnManue reHe3uca XKW3HM HAa 3emile C IMO3UMUMN HayKH, PEIIUTUU U
bunocodum.

Pa3Ho00pa3ue Hay4dHbIX TUIIOTE3 O MPOUCXOKACHUH KU3HU.

CyIIHOCTB XKU3HHU U PYCCKUI KOCMU3M.

VYpoBHM OpraHu3anuy KUBbIX cucTeM. [ eHeTrka u 3Bosonus. OHTOreHe3 u
bunorenes.

buocdepa: sBomtonus, pecypcbl, npeaesbl yCTOHUMBOCTH. AHTPOIIOTEHHbIE
BO3JICHCTBUA Ha Ouocdepy, 5SKOJIOTHUYECKUNM KPHU3UC U TMYyTH €ro
MIPEOAOIIEHUS.

[TonsiTe HOOCdEpPHI: €ro CyIHOCTh U MPOYKTUBHOCTD UCIIOJIB30BaHMSL.

46



WX R W=

—t
DN A W= O

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

BOITPOCHI IJIA MIOATI'OTOBKHA K 3AYETY (QK3AMEHY)

[IpoGnema ByX KyJIbTyp: KOHPPOHTALKS WU COTPYIHUYECTBO?
Hayunslii MeToa. YpoBHH, POPMBI U METOJIbI HAYYHOTO TTO3HAHMUSI.
Hcropuyeckue sTanel pa3BUTHS €CTECTBO3HAHMS.
EcrecTBO3HAaHME: KITACCUKA U COBPEMEHHOCTb.

EcrecTBo3Hanue XX Beka.

OcoOEeHHOCTH MOCTHEKIACCUYECKOTO €CTECTBO3HAHUSI.

Hayunas xaptuna mupa.

Hctopudeckue TUIBI U BUbI HAYYHBIX KAPTUH MUPA.

Hayunas napagurma.

. HayuHas peBomtonusi: cMeHa napagurm U KapTHUH MUPA.

. dyHaaMeHTaIbHbIE MaPaAUTMbl KJIACCUYECKOTO €CTECTBO3HAHMS.

. OyHaMeHTanbpHbIC IAPAAUTMBbl €CTECTBO3HAHUSA XX BEKa.

. Konnenust B3aumMoielicTBHsi B COBpEMEHHOM (hU3HKE.

. MuKpO-, Makpo- ¥ MEramMup: €UHCTBO U pPa3JInuueE.

. JluHaMu4eckue U BEPOATHOCTHBIE  3aKOHOMEPHOCTH. JleTepmMuUHHU3M

MHACTEPMHUHU3M.

Konuenuus rmo6aibHOro 3BOMOLMOHU3MA.
AHTPONHBINA MPUHLIUI B KOCMOJIOTHH.

KoHuenuus camoopranuzaluy B COBpEMEHHON HayKe.
CuHepreTuueckas napajurma.

OCHOBHBIE UJIeW U KOHUENIMA XUMHH.

JKu3Hb KaK KOCMUYECKOE SIBJICHHE.

[TpoGieMa NpOUCXOXKIEHUS U CYIIIHOCTH JKU3HH.
Konuenuuu pu3nko-xMMHUYECKON U IBOIIOLIMOHHON OMOJIOTHH.
buocdepa u Hoocdepa.

DKomorus U rodanbHbIe TPOOIEMbI COBPEMEHHOCTH.
Konuenuus antpornoconuoresesa.

Oco0eHHOCTH «aHOMAJIbHBIX SIBJICHHID.

HcTtuHa u Bepa B HayKe U KYJIBTYpE.

Hpo6neMa «TOYHOCTHU» B HAYKC: CCTCCTBOZHAHUC U CONUMOT'YMAHHUTAPHOC 3HAHHC.

['ymaHn3anys 1 rymaHUTapr3alys COBPEMEHHOTO €CTECTBO3HAHMS.
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20.

21

23.
24.

25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
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