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10. OCHOBHble METOA0NOIMYECKME YCTAHOBKM HEKTACCUYECKOW HayKN.

MNepBas 1 BTOpas rnobanbHble PEBONOLMM B ECTECTBO3HAHMM NPOTEKANM KaK (hOPMUPOBaHMNE
N pa3BMTUE KNACCUYECKOW HAYKWN N €€ CTUNS MbIWNEHMS.

TpeTbs rnobanbHas HayyHas pesoniouns bbina ces3aHa ¢ NpeobpasoBaHNeM 3TOro CTUNSA U
CTaHOBJIEHVEM HOBOr O, Heknaccuyeckoro ectectso3HaHns. OHa oxBaTbiBaeT Nepuos
¢ koHua XIX no cepeauHbl XX ctoneTtus. B aty anoxy npoucxoant ceoeobpasHas LenHas
peakuunsi PEBOSIIOLMOHHBIX MEPEMEH B Pa3fIMYHbIX 061acTsX 3HaHUS: B on3mnke (OTKpbITUE
NEeNMMOCTN aToMa, CTaHOBNIEHME PENATUBUCTCKON N KBAHTOBOW Teopun), B KOCMONOT A
(KOHLenuns HecTaumoHapHo BceneHHoit), B XuMmmn (KBaHTOBast XuMust), B 6monormm
(cTaHOBNEHWE reHeTukn). BosHukaet kmbepHeTka n TeoOpUst CUCTEM, CbirpaBLIne BaXKHEMLWYI0
pPONb B Pa3BUTUM COBPEMEHHOM HaYyYHOWN KapTuHbI MUpa.

B npouecce Bcex 3TMx peBONOLMOHHbBIX NpeobpasoBaHnii OPMUPOBANNCh naeasnbl U HOPMbI
HOBOMW, Heknaccmyeckom Haykn. OHN XapakTepm30oBanmcb 0TKa30M OT MPSAMONNHENHOr O
OHTO/NIOrM3mMa 1 NOHMMaHNWEM OTHOCUTENbHOW UCTUHHOCTU TEOPUIA N KapTUHbI NPUPOLbI,
BblpaboTaHHOW Ha TOM U MHOM 3Tane Pa3BUTUS eCTeCTBO3HaHWUS. B npoTrBoBeC noeany
€OMHCTBEHHO MCTUHHOW Teopwuu, "doTorpadgmpytoweii” nccnenyemble 06 bekTbl, 4oNyckaeTcs
WCTUHHOCTb HECKO/bKUX OTNNYAKOWMXCA APYr OT Apyra KOHKPETHbIX TEOPETUYECKNX
onmncaHum O4HOWN 1 TOW Xe peanbHOCTU, MOCKONbKY B KAX,O0M U3 HAX MOXET codepXkaTbcs
MOMEHT 00 bEKTUBHO-UCTUHHOIO 3HaHMS. N3MeHSATCS naeanbl 1 HOPMbl 10Ka3aTeNbHOCTY 1
obocHOBaHUSI 3HaHUS. B oTnnyme oT knaccuyecknx obpasuos, 060CHOBaHME Teopuii B
KBAHTOBO-PENATMBUCTCKON PU3NKe npepnonarano aKCnamkauuo npyu n3noXxeHnn teopun
ornepaunoHanbHOn OCHOBbI BBOOMMOW CUCTEMbI MOHATUIA (NPUHLIMN HAabNt04aEMOCTH) U
BbISICHEHWE CBSA3EN MeX .y HOBOW 1 NPeALeCTBYIOWUMIA el TEOPUAMA (MPUHLAN
COOTBETCTBUS).

HoBas cuctema nosHaBaTtenbHbIX naeanos u HopM obecrneymBana 3Ha4YNTENbHOE pacNpeHne
nons uccnenyembix 06 bEKTOB, OTKPbIBAS MYTW K OCBOEHUIO COXHbBIX CAMOPETY TMPYIOLLNXCS
cucteM. B oTnnyme oT Manbix cuCTeM Takmne 06 bekThl XxapakTEPU3YOTCS YPOBHEBOWA
opraHv3aunein, Hanninem OTHOCMTENbHO aBTOHOMHbIX U BaprabenbHbIX NOACUCTEM,
MaCCOBbIM CTOXaCTMYECKMM B3aMMOLENCTBMEM NX SNIEMEHTOB, CyLIECTBOBAHNEM
ynpaBnsiowWero ypoBHS 1 06paTHbIX CBA3ei, obecneymnBatolmx LeNOCTHOCTb CUCTEMDI.




10. OCHOBHbIe MeTooONI0rnYecKune yCTaHOBKHU HeKJlaccu4yecKomn HaykKu

AsTop: AnekcaHgp
22.05.2011 10:52

NmeHHO BKNtoYeHMe Takmx 06 bEKTOB B MPOLIECC HAYYHOrO MCCNENOBaHNS BbI3BANO pe3kue
NepecTpoiKN B KAPTMHAX peanbHOCTM Beaylwmx obnacTel ectecTBo3HaHms. Npouecc
MHTErpaumm aTux KapTyH 1 pa3BmTue obleHay yHoM KapTUHbI MMpa CTanu OCyLEeCTBAATLCS Ha
6ase NpencTaBneHWn 0 NPUPOLE Kak CMOXHOW AMHAMUYECKO cucTeMe. DTOMyY
cnocobcTBOBANO OTKPbLITUE CNELMEVKM 3aKOHOB MMKPO-, Makpo- 1 Mera-mupa B ouamnke u
KOCMOJIOT MU, MHTEHCMBHOE UCCNENOBaHNE MEXAHN3MOB HACNEACTBEHHOCTM B TECHOI CBA3N C
N3y4YeHMEM HaLOPraHN3MEHHbIX YPOBHEWN OpraHn3auunmn XunsHu, obHapyxeHme KnbepHeTUKow
06LwWKmx 3aKOHOB yrnpaBneHns n 0bpaTHoO CBA3W. TEM caMblM CO34aBaNUCh NPEANOCHINKA ANs
NOCTPOEHUSI LENOCTHONM KapTWHbI NPUPOAbI, B KOTOPOW Npocnexneanach nepapxumyeckas
OpraHvM3oBaHHOCTb BceneHHoM Kak CNoXHOro AuHamMmyeckoro eamHcTea. KapTuHbl
peanbHOCTY, BbipabaTbiBaeMble B OTAENbHbIX HAYKax, HA 9TOM 3Tare ewe COXPaHsin CBO
CaMOCTOSITENBbHOCTb, HO KaXas U3 HUX y4acTBoBana B (OPMUPOBAHUN NPEACTABNEHUIA,
KOTOpble 3aTeM BKIlYanich B oblieHayyHyo kapTuHy mupa. NocnenHsis, B CBOK oYepenb,
paccmatpuBanacb He Kak TOYHbIA U OKOHYATENbHbIA NOPTPET NPUPOLbI, a Kak MOCTOSHHO
yTOYHSIEMas 1 pa3BUBatOLLASCS CUCTEMA OTHOCUTENBHO UCTUHHOTO 3HAHMS O MUPE.

Bce 311 pagvkanbHble COBUMM B NPeACTaBNEHMsIX O MMPE 1 npoueaypax ero uccnenoBaHus
COMPOBOX Aanncb OOPMMPOBAHMEM HOBbIX OUNOCOMCKUX OCHOBAHWIA HayKMW.

Npes nctopnyeckoi M3MEHYMBOCTI HAYYHOTO 3HAHUS, OTHOCUTENBHOM MCTUHHOCTM
BblpabaTbiBaEMbIX B HAYKE OHTONIOMMYECKMX NMPUHLIMIOB COeANHANACh C HOBbLIMM
npeacTasneHnsMm 06 akTMBHOCTM cybbekTa nosHaHms. OH paccmaTpmBancs yXxe He Kak
OVCTaHUMPOBAHHBIV OT M3y4aeMOoro M1pa, a Kak HaxoasWWnCcst BHyTpW Hero,
LNETEPMUHMPOBAHHbIA M. BO3HMKaeT noHMMaHue Toro 06cToATeNbCTBa, YTO OTBEThI MPUPOLb
Ha HalW BONPOCHl ONPeAensoTCs He TONbKO YCTPOWCTBOM CaMOoi NPUPOabl, HO U CrocoboMm
Hawew NOCTaHOBKM BOMPOCOB, KOTOPbIA 3aBUCUT OT MCTOPUYECKOrO Pa3BMUTMS CPEACTB U
METOLOB No3HaBaTeNbHOM AesiTenbHOCTU. Ha 31Ol OCHOBE BbipacTano HOBOE MOHMMaHUe
KaTeropuin NCTUHbI, 06 bEKTUBHOCTU, dhakTa, Teopun, 06 bACHEHNS 1 T.M.

PaaukanbHo BUOOM3MEHSINACh 1 "OHTONOrnyeckas nogcucrema” omnocogCKux OCHOBaHWiA
Hayku. PasBntme KBaHTOBO-PENATUBUCTCKON don3unkn, bronormm n knbepHeTnkn 6bino
CBSI3aHO C BK/IIOYEHNEM HOBbIX CMbIC/IOB B KATErOpUM YacTu 1 LLeNoro, MPUYNHHOCTH,
CNy4ariHOCTN 1 He0BX0AUMOCTM, BELM, NpoLiecca, COCTOSHMS U Ap. B npyvHumne MoXxHo
nokasaTtb, 4TO 3Ta "KaTeropmanbHas cetTka" BBoAMNA HOBbI 06pa3 06bekTa, KOTOpbIi
npencTaBan kak cnoxHas cuctema. MpenctasneHnsi 0 COOTHOWEHWM YacTy U LLeNoro
MPUMEHUTENBHO K TaKMM CUCTEMAM BK/IIOHAIOT MAEen HECBOAMMOCTM COCTOSIHMIA LLEenoro K
CyMMe COCTOSIHWIA ero YacTei. BaxHyto ponb npy onMcaHuy AUHAMUKU CUCTEMbI HAYMHAKOT
nrpatb KaTeropuv cny4aiHoCTu, NOTEHUMANbHO BO3MOXHOMO U AEACTBUTENBHOTO.
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MPUYMHHOCTb HE MOXET OblTb CBEEHA TONIbKO K €€ NlarnnacoBCKOWM oopMyMMPOBKE -
BO3HMKAET NoHATME "BEPOATHOCTHOM MPUYMHHOCTI", KOTOPOE paclinpseT CMbICS
TPaOnuUNOHHOrO MOHMMAaHWS OaHHOM KaTeropun. HoBbIM coaepXaHnem HarnosmHaeTCs
kateropusi o6bekTa: OH paccMaTpmuBaeTCs yXe He Kak cebeToXaecTBEHHas Belb (Teno), a
Kak npoLiecc, BOCNPOU3BOAAIWNIA HEKOTOPbIE YCTONUYNBLIE COCTOSAHNA U U3MEHUYMBLIA B paae
APYrnx xapakTepucTuk.

Bce onvcaHHbie NepecTpoiikn OCHOBAHWIA HaykuW, XxapakTepunaoBasiume rnobanbHble
PEBONOLMMN B ECTECTBO3HAHNM, ObIIN BbI3BaHbl HE TO/IbKO €ro 3KCnaHCuen B HOBbIE
npeaMeTHble 06nacTn 1 obHapyXEeHNEM HOBbIX TUMOB 0O bEKTOB, HO M UBMEHEHNSAMM MECTA U
PYHKUMIA HAyKN B OBLECTBEHHOMN XUNSHW.

CTtaHoBNEHMEe OCHOBaHUIA OAUCUMMAMHAPHOIO ecTecTBo3HaHUs koHua XVIII - nepeoi NonoBmHbI
XIX B. nponcxoamnno Ha ooHe Pe3Ko YyCUNMBAKLWENCS MPOM3BOANTENBHOM PO HayKW,
npeBpaleHmns Hay4YHbIX 3HaHWA B 0COObIV NPOAYKT, MMEIOWNIA TOBAPHYHO LEHY U MPUHOCSLMIA
NpubbiNb NpK ero NPON3BOACTBEHHOM NOTPebneHuun. B aT0T nepuon HavnHaeT
doopMMpPOBATLCS CUCTEMA NMPUKNALAHBIX N UHXEHEePHO-TEXHMYECKNX HayK KakK nocpenHnka
MeXay pyHOaMeHTanbHbIMU 3HAHNSMU 1 NPOU3BOLACTBOM. PasnnyHble cgpepbl Hay4HOM
NesaATeNbHOCTU CNeunann3npyoTcs U CKNnaablBaloTCs COOTBETCTBYOWME 3TOM cneuvanmsaumm
Hay4Hble cooblecTBa.

Mepexon OT KNAaCCUYECKOro K HEKNacCM4eckoMy eCTeCTBO3HaHMIO Obln NOArOTOBNEH
N3MEHEHNEM CTPYKTYP AYXOBHOMO NPON3BOACTBA B €BPONENCKON KyNbType BTOPO NONOBUHbI
XIX - Hayana XX B., KpU3MCOM MUPOBO33PEHYECKNX YCTAHOBOK KNAaCCMYECKOro paumoHann3ma,
POPMUPOBAHUEM B Pa3NYHbIX CApepax OyXOBHOM KYNbTypbl HOBOrO MOHUMaHMSA
paumMoHanbHOCTK, KOrga co3HaHue, nocTuramuee 0eiCTBUTENbHOCTb, NOCTOSAHHO
HaTanknBaeTCs Ha CUTyaLmMm CBOEW MOrpy>XEeHHOCTN B caMy 3Ty OEeACTBUTENbHOCTb, Olywas
CBOIO 3aBNCMMOCTb OT COLMasnbHbIX 0OCTOATENLCTB, KOTOPbIE BO MHOrOM ONPenenstoT
YCTaHOBKW MO3HaHUS, €ro LEHHOCTHbIE U LIeNIeBble OpPUEHTaLNN.

* B koHue XIX - Hayane XX B. cYNTANOCh, YTO HAy4YHAs KapTuHa Mupa npakTuyecku
MOCTPOEHa, HO NocnenoBasn Lesnblil pan OTKPbITUA, KOTOPbIE HUKAK B HEE HE BNUCHLIBAJIUCH.

Ecnun B knaccuyeckon HayKe yHunBepcallbHbIM cnocobom 3aaaHns 06 beKToB Teopun 6binn
onepaunn a6CTpaKLl,VII/I n HeHOCpeﬂ,CTBeHHOIZ redHepanmnsaumm Hann4yHoOro amMnMpmyeckKoro
mMartepuana, To B Heklaccu4eckoi BBeaeHne 06 beKToB OCyLlLeCTBNAETCA NO NyTn
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mMaremartmsauum, KoTopas BbiCTynaeT OCHOBHbIM UHAOMKATOPOM UAEN B HAayKe, MPUBOOSALMNX K
CO34aHnI0 HOBbIX ee pa3aenos 1 Teopuin. Matematmnsaums BefeT K NOBbIWEHUIO YPOBHS
abcTpakumMm TeOpeTMYECKOro 3HaHUS, 4TO BeYeT 3a coboi noTepto HarnsaHocTu. MNepexon
OT KNAaCCUYECKOW HayKu K HEK1acCM4Yeckon xapakTepuayeT Ta peBoNioLMOHHas CUTyaLmns,
KOTopas 3aknto4aeTcsl BO BXOXOEHUN cybbekTa No3HaHus B "Teno" 3HaHUS B KAYECTBE ero
Heobx04MMOro KOMMNoHeHTa. 3amMeHseTCa NnoHMMaHne NpeaMeTa 3HaHUS: UM cTana Tenepb He
peanbHOCTb "B YACTOM BMAe", Kak oHa PUKCUPYETCH XMBbIM CO3epLiaHNEM, 8 HEKOTOPbLIN ee
Cpes, 3a4aHHbI Yepe3 NPU3My NPUHATBIX TEOPETUYECKUX U OnepaumoHHbIX CPEACTB U
cnocoboB ee 0CBOEHMS CyObeKTOM. BbisSiBNeHne 0THOCUTENbHOCTU 06bekTa K
Hay4HO-UCCNenoBaTeNbCKON AeATENbHOCTM NOBNEKO 3a cOO0iA TO, 4TO Hayka cTana
OPVEHTNPOBATLCS HE HA N3YYeHUe Bellen Kak HEU3MEHHbIX, a Ha N3y4YeHne Tex YCNoBuiA,
nonanas B KOTOpble OHW BeyT cebs TeM unm uHbiM 06pasom, Tak Kak nccnenoBaTenb
CPUKCMPYET TONbKO KOHKPETHbIE PeldynbTaTbl B3aUMOAENCTBUNS 06 bekTa ¢ NpubopoMm, TO 3T
NOPOXAAeT HEKOTOPLIN "pa3bpoc” B KOHEYHbIX pedynbTatax uccnenosanus. Otcona
BblTEKAET NPaBOMEPHOCTb U PABHOMPABHOCTb Pa3fIMYHbIX BUAOB ONMCcaHMS 00 bekTa,
NOCTPOEHNE Ero TEOPETUYECKUX KOHCTPYKTOB. HayuHblin ¢hakT nepectan ObiTb NPOBEPSIOWMM.
Tenepb OH peann3yeTcs B NakeTe C MHbIMK BHY TP TEOpeTMYeckmMm cnocobamm anpobdaumm
3HaHWI: NPUHLNN COOTBETCTBUS, BbISBNIEHNE BHYTPEHHEr0 N KOrepeHTHOro CoBepLIeHCTBa
Teopuun. PakT CBUIOETENbCTBYET, HTO TEOPETUYECKOE NMPeanonoXeHne onpasnaHo ons
onpeneneHHbIX YCNOBUA U MOXET OblTb peann3oBaHO B HEKOTOPbIX cuTyauusx. MpuHumn
SKCMeprMeHTarnbHOM NPOBEPSAEMOCTN HALENSeTCs YepTamMm (PyHOaMeHTanbHOCTH, T.€. UMeeT
MECTO He "MHTYUTMBHas O4eBUOHOCTL", a "yMecTHasa aganTuposaHHOCTL". KoHuenums
MOHO(PaKTOPHOr0 3KCNepnMeHTa 3amMeHn1acb NoNMAPakTOPHOM: 0TKa3 OT U30NAUUn nNnpeameTa
0T OKpY>XarloLWero BO3AeNCTBUS SKo0bl Ans "4NCTOTbl pacCMOTPEHMS", NpU3HaHWe
3aBUCMOCTW ONpeneieHHOCTN CBOWNCTB NpeaMeTta OT AMHAMUYHOCTU U KOMIMIEKCHOCTU ero
JOYHKLMOHNPOBAHWSA B NO3HaBaTENbHOW CUTyauumn, AnHaMmsauns npeacrasieHnii O CyLWHOCTH
obbekTa - Nepexon 0T NCCNeaoBaHMs PAaBHOBECHbIX CTPYKTYPHbIX OpraHmM3aunii K aHannay
HepaBHOBECHbIX, HECTALMOHAPHbIX CTPYKTYP, Beaywmx cebs kak OTKPbITbie CUCTEMbI. DTO
OPVEHTUPYET UccnenoBaTens Ha nlyyeHne 06 bekTa Kak CpefoTo4nst KOMMNIEKCHbIX 0O6paTHbIX
CBA3el, BO3HMKAIOWMX KaK pe3ynbTupytowas 4eiCTBUA pa3/inyHbIX areHTOB U KOHTPareHToB.
Ha ocHoBe [OCTMXEHUIA (On3MKK pa3BUBaETCS XUMUS, 0COBEHHO B 061aCTM CTPOEHUS
BewecTBa. Pa3BnTne KkBaHTOBOW MeXaHWKM NO3BOJIMIO YCTAHOBUTb NPUPOOY XMMNYECKOM
CBS131, NOA NOCNenHEen NoHMMaeTCcs B3aMMo4enCcTBME aTOMOB, 00yCNnoBMBaKoWeEe X
coefiHeHWe B MonieKky bl U kpuctanbl. Co3nalnTcs Takne XmMmyeckme AMCUUNIIVHLI, Kak
PUIUKOXMMUS, CTEPEOXNMUS, XMMUSI KOMMIEKCHBIX COEAMHEHWI, HAa4YMHaeTCs pa3paboTka
METOLOB OpraHMyeckoro cuHtesa. B obnactu 6uonorum MiBaHoBCKUM Bbin OTKPBLIT BUPYC U
MONI0XeHOo Havyano supyconoruu. MNMonyyaet ganbHenwee pasBmMTne reHeTrka, B OCHOBE
KOTOpPOW nexar 3akoHbl MeHOens n XxpoMOCOMHast Teopusi HacneaCTBEHHOCTU XaHTa.
loraHcoHoMm 6bino BBEAEHO MOHATME "reH" - eAMHNLIA HACNeACTBEHHOro MaTepuana,
oTBevarwLlas 3a nepefadvy HEKOTOPOro Hacneoyemoro npuaHaka. BaxHenwmnm cobbitmem
PasBUTUS FEHETUKU BbINO OTKPLITUE MyTaLMiA.

XapakTepHoe 015 KNaccuyeckoro atana cTpemneHne K abconiotTmsaumm MeTonos
€CTeCTBO3HaHWs, Bbipa3uBLLEECs B NMOMbITKaxX NPUMEHEHUSI UX B COLMaNbHO-TYMaHUTapHOM
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no3HaHuK, Bce 60nblue 1 6onblue BbISIBNSNO CBOK OFPaHNYeHHOCTb Y OAHOCTOPOHHOCTb.
HameTnnacb TeHOeHUUs (OOpPMMPOBaHUS HOBOW UCCNEn0BaTENbCKON Napaanrmel, B
OCHOBaHWM KOTOPOI NeXnT npencrtaeneHne o6 ocobom ctaTtyce coumanbHO-ryMaHUTapHbIX
HayK. B aTux Haykax BbISIBNAOTCS 3aKOHOMEPHO NOBTOPSIEMbIE NPUYMHHBIE CBSI3M, HO C
aKUEHTOM Ha UHAMBWAOYanbHOE, eAUHNYHOE, KYNbTYPHO-3Ha4YuMoe. B Hux npeobnapaet
Ka4eCTBEHHbIA acnekT NCCNeaoBaHns Hag KOMMYECTBEHHbIM, YCTaHaBNMBAKOTCS
BEPOSATHOCTHbIE 3aKOHbI, ICXOAS U3 KOTOPbIX 00 bACHAOTCS UHAMBUAYaNbHbIE CObbITUS. Llenb
coumanbHbIX HayK - MO3HAHUE XMW3HEHHbIX SIBNIEHWI B UX KYNIbTYPHOM 3Ha4yeHun. Cructema
LLEHHOCTE y4eHOro MMeeT PerynsiTMBHbLINA xapakTep, onpenenss solbop UM npeameTa
ncecnenoBaHns, NPUMEHSIEMbIX METOLOB, CNOCOOOB 06pasoBaHns NoHATHIA. Tak Bebep oToaer
npeanoyYTeHne NPUYNHHOMY 06 bSICHEHMIO MO CPABHEHMIO C 3aKOHOM. [115t Hero 3HaHue
3aKOHOB He LieNb, a CPeACcTBO UCCNEenoBaHMs, KOTOPOE obneryaet CcBeAeHNE KYNbTYPHbIX
SIBNIEHWI K X KOHKPETHBIM NMPUYMHaM, MO3TOMY 3aKOHbl MPUMEHUMbI HACTONBKO, HACKONBKO
OHM CNOCOOCTBYIOT NO3HAHMIO MHAMBMAYANbHbBIX CBA3EN
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