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1. KOHCHEKT JEKIIUA

1. 1 JJexkuust Ne 1 (2 gaca).

Tema: «MecTo ecTecTBO3HAHUS B CUCTEME HAYK, HICTOPUS PaA3BUTHD)

1.1.1 Bonpocsbl JieKum:

1. IIpenmer, uenu, 3anaun kypca TOE.

2. Acropust pa3BUTHS €CTECTBO3HAHHS.

3. 3aKOHOMEPHOCTH ¥ OCOOCHHOCTH Pa3BUTHUS €CTECTBO3HAHUSI.

1.1.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1.Ilpeamer, nean, 3agauu kypca KCE.

Pe3ynbpraramMu Hay4HBIX HCCIIEAOBAHUN SIBISIFOTCSI TEOPUH, 3aKOHBI, MOJENHU, THUIIOTE3bI,
smnupudeckue 00o0meHus. Bcé 3To MOKHO Ha3BaTh OJJTHUM CIIOBOM — KOHIICTIIIHH.

EctectBo3Hanne — pas3gen HayKd, KOTOPBIM HM3y4aeT MHp Kak OH €CTb, B €ro
€CTECTBEHHOM COCTOSIHMM, HE3aBUCHUMO OT 4YejioBeKa ( B OTJIMYUU OT TYMaHUTApHBIX HAyK, OHU
U3YYalOT JyXOBHBIE MPOAYKTHl YEIOBEYECKOW AESITEIbHOCTH M TEXHHUYECKHX HayK, KOTOpbIE
M3Yy4aloT MaTepUaIbHYIO KYIbTYPY).

K coBpeMeHHOMY €CTECTBO3HAaHMIO OTHOCATCA KOHUENUMU BO3HUKIIME B 20 Beke, a
TaK)Ke Hay4YHbIC JAaHHBIE HA KOTOPBIE ONMUPAETCS COBPEMEHHAsI HayKa, Ha €JUHOE 1IeJI0€ HAyYHBIX
3HAHUU, CTABIIKX JIOCTOSHUEM YeJIOBEKa B pa3HOE BPEMsI HCTOPHUHU.

Wrak, pacumdpyeM Ha3BaHHUE MOTHOCTHIO:

CoBpeMeHHBINT — peub HIAET O CErOJMHSALIHEM, COOTBETCTBYIOIIEM, CYIIECTBYIOIIEM
ceiyac npeCTaBIE€HUH, B3TJIAJI€ HA pacCCMaTPUBAEMBbIE BOIIPOCHI.

Konuenmun — onpenenéHHblii cnocod MOHUMaHMS, TPAKTOBKU KaKUX-THUOO SIBICHUI,
OCHOBHAs TOUKa 3pEHUS, PYKOBOSIIAs UEs.

EcTtecTBO3HaHME — COBOKYNMHOCTH HayK O MPUPOJE, B3ATHIX B MX B3aUMOCBS3H, Kak
LENOoe.

T.e. w3 wHazBanusa cruenyer, 4yto kypc KCE mnocBsméH paccMOTpeHHIO OOIIHX,
HEJICTAIM3UPOBAHHBIX MPEJICTABICHUNH O TOM, KaK Mbl TTOHMMAaeM CEroJIHs MPHUPOIY, KAKOBbBI
CIOCOOBI HaIIero MO3HAHUS MPUPOABL. SICHO, YTO 3TH MPECTaBICHUS U3MEHSIOTCS BO BPEMEHHU.
Opnnu y Apucrorens, npyrue y HerotoHa, TpeTbu y OMHIITEHHA.

3amaun kypca KCE cocTosT B TOM, 4TOOBI CTYJEHTHI, 00yJaronecs Ha TyMaHUTapHBIX,
00IIECTBOBETYECKUX U SKOHOMHYECKHX (DaKymbTeTaxX TMOMYYHIIA CBEICHHUS O COBPEMEHHBIX
B3IJISIaX Ha MPUPOAY, YBUIECIM HEOOXOJUMOCTh KaK palMOHaJbHOTO, TaKk M OOpa3HOro
OTPAXKEHHUS OKPYXKAIOIIET0 MHpA, ONpeAeIEHHOE MECTO YeJOBEKa B ATOM MHpE, MOHSIIU
paznuuMs MeXAY TOYHBIMH 3HAHMSIMHM, Bepoil U pgoragkamu. OCHOBHBIE pa3eNbl Kypca
OCHOBBIBAIOTCS HA IIKOJIBHBIX 3HAHHUSX MO (DU3MKE, XUMHUHU, OMOJOTHHU, aCTPOHOMHH, HO HE
MOBTOPSIOT HX.

JleneHue ecTeCTBO3HAHUS Ha YAacTHBIE HAYKH CBS3aHO C yI0OCTBOM MCCIICOBAHHUS
OTIIEIbHO, HO TpUpOJa — JTO E€OUHOE IEeJoe, IO0ATOMY JIeJaeTcsl IIOMbITKA I[0Ka3aTh
€CTECTBEHHbIC HAYKU B UX B3aUMOCBSI3H, B €IMHCTBE.

2.AcTopusi pa3BUTHUSA €CTECTBO3HAHUS.

B Hauame kpaTko paccMOTpUM OOIIMK XapakTep pa3BUTUS E€CTECTBO3HAHUS B
UCTOPUYECKOM acriekTe. VcTopus ecTecTBO3HAHUS U TEXHUKH CBUICTEIBCTBYET, YTO pa3BUTHE
UX HEPABHOMEPHO 60 6peMeHU, T. €. UMEIOT MECTO KaK 260110Yusl, T. €. IOCTENIEHHOE HAKOIUIEHNE
U COBEpUICHCTBOBAHME 3HAHWM, Tak U pesonoyuu - T. €. OTHOCUTEIBHO KOPOTKHUE MEPHOJBI,
KOrla MPOUCXOAUT KpyTas JIOMKA CIIOKHUBIIUXCS MPEACTABICHUM, KOHIENIUNA, CaMOT0 CTUJIIS
HayyHoro MblnuieHus. [lociaennee He o3HavaeT, YTO OOBEKTUBHOE 3HAHUE, HAKOIUICHHOE paHee,
BCErJa ONPOBEPraeTcss WM CTAaHOBUTCS HEHY)XHBIM. PeBoiionMM B TMO3HAHWUU, B HAyKe
03HAYAIOT, YTO TPEXKHHE TNPEJCTABICHUS OKAa3bIBAIOTCS HEIOCTATOYHBIMHU Ui TOHUMAaHUS
HOBBIX JKCIIEPUMEHTATIBHBIX (DaKTOB, TEPSIFOT CBOIO YHHBEPCATHHOCTh. VX PUMEHUMOCTH AJIS
OOBSICHEHUSI  CJIOKHOW JIEWCTBUTEIBHOCTH OTPAaHUYMBAETCS OMpPENEICHHBIMU  paMKaMu
npuOIVKEeHUs, TOSBISIOTCS HOBBIE OoJiee aJeKBAaTHBIE ACHCTBUTEIBLHOCTH KOHIICTIIUU U



TEOpUH, CYHNIECTBEHHO PACIIUPSIONINE TITyOMHY M BO3MOXKHOCTH TIO3HAHHUS, T. €. TOSIBJISETCS
MPUHILIMITAAIBLHO HOBBIA YPOBEHb MO3HAHMS U TOHUMAHUS IPUPO/IBI.

Hcropus ectecTBO3HAHUS MO3BOJIET BBIJACIUTH 3TU PEBOJIIOLUHU, PACKPBITH UX CMBICT U
Ja)kKe YCTAaHOBUTb HEKOTOPYIO 3aKOHOMEPHOCTh DPAa3BUTHUSl €CTECTBO3HAHMs. MOXXHO Ha3BaTh
HECKOJIbKO PEBOJIIOIUI B MO3HAHUHU JIFOJIBMH OKPYKAIOLIEro MUpa.

EcrecTBO3HaHUE BBIAETSAET B CBOEM PA3BUTHH 4 HCTOPUUECKUX TUIIA PEBOJIOIUN:

Wtak, pa3BuTHE €CTECTBO3HAHUS CKJIAQJIBIBAIOCH CIEAyOIUM oOpa3om. Pa3Butue Hayku
0epéTt cBO€ Hayao emnié co BTOPOro BeKa 110 H.D.

3apoxaeHue HAay4HBIX 3HAaHUM MOXHO OOHapyxuTh B JlpeBHeil Ipeuum -
npeBHerpeueckas (6 - 5 BeKka 10 H. 3.) anmuyHas Hamypgunocogpus, T. €. punocodus mpupoIbI -
YMO3PUTEIBHOTO UCTOJKOBAHUS PUPOBL. ITO €lle HE HayKa, B TIOJIHOM €€ CMBbICIIE, HO BCE K€
MOMBITKM OOBEKTHBHOTO TIO3HAHMSI MAaTepUAIIbHOIO MHUpPA, OCHOBAaHHBIE Ha JOrajkax u
Pa3MBILUICHUSAX, KOTOPbIE CO3[1aBalli HEKOTOPYIO CUCTEMY 3HaHUU. /[ Hee xapakTepHBI: a)
MPEACTABICHHE O €IWHCTBE OECKOHEYHOTO MHOTooOpaswsi SIBJICHHH MPHUPOJIbLI, O) IMOUCKH
€UHBIX «HayaJl» BEIEH, T. €. HEKUX YHUBEpCAIbHBIX 3JeMeHTOB. Jlemokput (V Bek A0 H. 3.),
pa3MBIILISAS HAJ YCTPOIMCTBOM MHpa, CO3Jall MPEACTABICHUS O HENCIMMBIX MelbYalimx
dJIeMEHTaX (4acTUIIAaX ) MATEPHH — aAMOMAX.

B nanpHelimem B npeBHed ['penuu mpoliomkanoch pa3BUTHE MAaTEMATHKHU, MEXaHUKH,
¢uszukn - EBxmmn, Onukyp, Apxumen, I[lromemert (II Bexk mo H. 2.). [lromemeii man
MaTeMaTH4eckoe 0OOCHOBaHHE T'€OLEHTPUYECKOM CUCTEMBI — CUCTEMBI MHUpa B LIEHTPE KOTOPOH
HAXOJUTCS 3eMJIs, M €r0 TPY/bI B 3TOM 00JIaCTH, OAAEPKAHHBIC [IEPKOBBIO, OMPEIEITHIN TaKOH
B3IUIS[, HA MUp Ha uenbix 1375 ser, T. €. BI1oTh 70 KonepHuka.

B cpenneBexkoBbe Hayku pa3BUBAINCH B OCHOBHOM B Ilepcuu u ApaOGckom mupe, T. €.
MHTEpEC K IO3HAHUIO MPUPOABI HE yracal, HO B EBpome cyliecTBeHHOE NpPOTUBOJAEHUCTBHE
HAyYHOMY MMO3HAHUIO OKa3bIBajia KaTOJIMYECKas IepKOBL. [1osiBIIeHHE HOBBIX 00Jiee aJeKBaTHBIX
IpEJCTaBICHU 00 OKpY)KalolleM MHpE OIMNPOKHUABIBATIO PEIUTHO3HbIE JOTMbl O CO3JIaHUU
YeloBeKa U MPHUPOJIBI BCEMOTYIIIECTBEHHBIM OOTOM, 0 3eMJIe KaK O IIEHTPE MHUpa, JAHHOTO OOTOM
U T. II., YTO BBI3BIBAJIO JKECTOKOE IpecienoBanue nepkpu. OIHAKO MPOAOIDKABIINE Pa3BUBATHCS
HaTypuIocopus, MEIUIIMHA, ACTPOHOMHUSI M TAXKE ATXUMUS YK€ COACPIKATH MHOTHE dJIEMEHTBI
HayKH, HAy4YHOTO METOJa MO3HAHUS U COACHCTBOBAIM HAKOIUIEHHIO OOBEKTHUBHBIX, HAayUHBIX
3HAaHUU O MHpE.

1. [lepBasi HayuyHasi pEBONIONMS B MO3HAHUM MPHUPOJABI MPOU3OLUIA B JIOXY
Bospoxnaenus (XVI- XVII BB.) u Havasio ee cBsizaHo ¢ umeHamu Huxonas Konepauka (1473-
1543rr.), actponoma Tuxo bpare (1546-1601 rr.), dunmocoda u mosta uranbsuua JxopmaaHo
Bpyno (1548-1600 rr.), actponoma Hemiia Moranna Kennepa (1571-1630 rr.) u ¢ mepeBopoTom
B AaCTPOHOMHHM, T. €. C TepexoAOoM K TOJJIMHHO Hay4HbIM HPEICTABICHUAM O
TeJIMOLIEHTPUYECKON CUCTEME MUpa — CUCTEMA B LICHTPE KOTopoi Haxoautcs ColiHIie.

Takum oOpa3zoM, MOKHO cuuTaTh, 4To B X VII Beke chopMHupoBaIoch MOIIMHHO HAYYHOE
€CTECTBO3HAHHME W HAYaJOCh €ro JajbHEWIlee pa3BUTUE KaK KOMIUIEKCAa HayK O Mpupoje. ITo
OBLJT IEPHOJT IBOJIOLIMOHHOTO Pa3BUTHS, HAKOTIJICHUS 3HAHUH.

Wrak, nepBasi peBOIIOLNS O3HAMEHOBAA MEPEX0/I K KJIACCUYECKOMY €CTECTBO3HAHUIO.

XapakTepUCTUKHU: MexaHuctuueckass KM  sBmsercs  oOmieHaydyHOHW — KapTHHOM
peaTbHOCTH, MHUpP paccMaTpHUBAETCS KakK JKECTKO JAETEPMUHHMPOBAHHAS CHUCTEMa Kak LeJioe
CBOICTBA, KOTOPOTO OMPENETAIOTCS CBOMCTBAMH €ro Jactei. JInjaepoM Ha 3TOM 3Tarne sBIsSeTCs
¢usnka. CyObeKT ¢ ero 0COOCHHOCTSIMU UCKIIIOYAETCS U3 MPOoIiecca MO3HAHMUS.

2. Bropas nayunas peBosironusi - KoHen 18 — mepBas mosioBuHa 19 Beka —
BBIPAKAETCSI B IIEPEXOJ€ €CTECTBO3HAHUS B JUCLUMIUIMHAPHO OPraHU30BAHHYIO HAYKYy.
Mexanndeckas KM mnepectaér ObiTh oOmieHayunou. @opmupyercst crenududeckas KM He
CBOJIUMBIE K MEXaHW4IEeCKOU. (Ono-s, xumud, Gusud KM).

D70 3Tan OypHOTO pa3BUTHUS SKCIIEPUMEHTANIbHBIX UCCIEI0BAaHUM, UX CHCTEMAaTU3allUN U
0000mieHusi. B pe3ynbrare ObUIO OTKPHITO MOJIEKYJISPHOE M aTOMHOE CTPOEHHUE BEIECTBa,




nepuoanueckuil 3akod [I.11. MenneneeBa, pa3Burta TeOpUss XMMUYECKOTO CTPOCHUS BELIECTBA, U
MHOTIO€ Jp.

K koniy 19 Beka BO3HUKAeT CUTyalusi, KOTJa Pl YCTAHOBJICHHBIX 3KCIEPUMEHTAIbHBIX
($akTOB HE MOXKET OBITH OOBSICHEH TEOPETUUYECKHU C MO3UIMHM UMEIOIINXCcs Teopuid. B wactHocTH
— 3TO 3aKOHBI (oTOdPdeKTa, TEIIOBOTO HM3IYYCHHS, MMOBEJACHUE CBETa KaK MOTOKA YacTHUI] U
OIHOBPEMEHHO BOJH. BO3HHMK Kpu3uc B Hayke, KOTOpbIA OOYyCIOBWJI HEOOXOJUMOCTh
peBooLIMOHHOM J10MKH, 3aMeHbl cTapelx KITACCUYECKHMX koHuenuuii.

3. Tperbsi HayuyHas peBosronus - koHer 19 — wawamo 20B. IlpeoOpa3zoBanme
[apaMeTpoB KJIACCHUUECKOM HayKu, pa3BUTHE HeEKIaccudeckoro ecrtecrBo3Hanus. HKM
MpeJICTaBIsIeT U3 ce0sl OTHOCUTENbHO UCTUHHOE 3HAHHUE, TPOUCXOAUT UHTErpamus yacTHeix KM.

B nauane 20 Beka BO3HUKAIOT HOBBIE UJICH U MPEACTABICHUS:

- 0 JWCKPETHOCTH, KBAaHTOBAHHOCTM M3MEHEHHUS XAPAKTEPUCTUK JIBHXKYLIUXCS
MaTepHUaNbHBIX TE — YHEPTUU U UMITYJIbCA,

- 0 KBAHTOBOM XapakTepe NOTOKAa CBETOBOI'O U3JIyYEHHs,

- 0 3aBUCHUMOCTH IIPOCTPAHCTBA, BPEMEHU U MACChI TEJI OT CKOPOCTHU ABHXKEHUS.

Takum o0pa3om, Ha JAHHOM 3Talle JIJIEPOM HO-MIPEKHEMY OCTaBaach (hU3HKa.

Ha nanHOM 3Tane npoJoskanoch OypHOe pa3BUTHE SKCIIEPUMEHTABHBIX UCCIIEI0BaHUI:

- OTKPBITHI U U3YUYEHBI SIBJICHUE PAINOAKTUBHOCTH, CBEPXIIPOBOJIUMOCTH,

- IOKa3aHa AUCKPETHOCTb JIEKTPUUECKOTO 3apsia,

- OTKPBITBl MHOTHE 3JIEMEHTAPHBIE YACTULIBI M PA3BUTA UX CUCTEMATHKA

4. UYeréprass HayudHas peBomonus - KoHen 20B. — Hawanmo 21B. Ilpoucxondar
paguKaIbHbIE M3MEHEHHMS B OCHOBAaHMM HAyYHOI'O 3HAHMS, POXKJIECHHUE MNOCTHEKIACCUYECKOMN
Hayku. HKM — B3anMopelicTBre pa3nuuHbIX KapTUH PEAIbHOCTH.

Jlnst 3TOro sTama XapakTepHbl KPYIHBIE MPOPHIBBI B TEXHHUKE: PAa3BUTHE U BHEIPEHUE
OBM, MUKPO3JIEKTPOHUKH, ATOMHOM SHEPTETUKHU, KOCMOHABTUKH, JTA3€PHON TEXHUKHU.

JlocTurHyThl O0NbIINE TOCTHXKEHUS B TaKUX 00JAacTIX Kak: KBaHTOBas (U3MKa U XUMHUS
HOJYIIPOBOTHUKOB, sifiepHast pusnka, Onopusnka, KHOepHeTHKA.

Hayka crama o0s3aTelbHBIM KOMIIOHEHTOM TPOU3BOJUTENBHBIX CHJI YEJIOBEYECKOIO
o0rmiecTBa, 0€3 KOTOPOro HEBO3MOXKHO pa3BUTHE MPOU3BOACTBA. HaunHaeT cBOE pa3BUTHE TaKkoe
HanpasieHue kak CUHEPI'ETHUKA.

Tenepp 3Hasg Kak IHPOXOJWJIO CTAHOBIEHHE W Pa3BUTHE HAyKH MOXEM BBIICINTH
3aKOHOMEPHOCTH PA3BUTHSI €CTECTBO3HAHUS.

3.3aK0HOMEpPHOCTH H 0CO0EHHOCTH PA3BUTHS €CTECTBO3HAHUS.

PasButre ecrecTBO3HaAHUS UMEET YEPTHI M 3aKOHOMEPHOCTH, IPUCYILHE BCAKON HAYKE.

K 3aKk0HOMEpHOCTSAM pa3BUTHS €CTECTBO3HAHUS MOYKHO OTHECTH:

1) O0GyCIOBIEHHOCTh, B KOHEYHOM: CUETE,, TPAKTUKOM (ITPaKTHUKA - KPUTEPUN UCTHUHBI).

2) OTHOCHUTEIBHYIO CAMOCTOATEIBHOCTb.

3) IIpeeMCTBEHHOCTh B Pa3BUTUHU HJICH: W MPUHIIMIIOB, TEOPUN M TOHATHNA, METOJIOB U
IIPUEMOB UCCIIEJOBaHMsI, HEPa3pPbIBHOCTH BCETO MOo3HaHUA [Ipuponsl.

4) TlocTenmeHHOCTh PA3BUTHS NPH YE€PEIOBAHWUU TEPHUOJOB OTHOCHUTEIHLHO CIOKOHWHOTO
ABOJIFOLIMOHHOTO Pa3BUTHUS U PEBOJIIOLIMIA.

5) B3zaumogeiicTBre ¢ ApyruMu HayKaMu, B3aUMOCBSI3b BCEX OTPACIICH €CTECTBO3HAHUS.

6) IIpoTuBOpEYNBOCTH Pa3BUTHSI.

7) TloBTOpsSIEeMOCTH HICH, MPEICTABIICHUH, C TIOCTOSSHHBIMU BO3BpaTaMH K MPOUICHHOMY,
HO Ha 0oJiee BBICOKOI CTYIEeHU MOHUMAaHUS. (IBIKEHHE M0 CITUPAIIH).

OcoOEHHOCTH Pa3BUTHS €CTECTBO3HAHUS CBsI3aHBI, TJIaBHBIM 00pa3oM, co crenudukoi
u3zydaeMoro npeamera — Ilpuponst!



1. 2 Jleknus Ne 2 (2 gaca).

Tema: «MeToabl €CTECTBEHHOHAYYHOI'O ITO3HAHUS»

1.2.1 Bonpocsl JieKIum:

1. KoMnoHEHTBI KyIbTYphI M HIX clienuduka.

2. Ponb HayKH B KU3HU OOILECTBA.

3. OMIUPUYECKUI U TEOPETUUECKUN METObI O3HAHMUS.

4. [Ipobnema eAMHCTBA HAYYHOTO 3HAHUS.

5. Hayunas kapTuHa Mupa.

1.2.2 KpaTkoe conep:kaHue BOIPOCOB:

1.KoMnoHeHTHI KYJbTYPbI M X cCllenu(pHUKA.

Kak Obl HU ObUTH pa3BUTHI HayKa, U TEXHUKA OHHM HE 3aMEHST YEIOBEKY JYXOBHBHIN H
HPABCTBEHHBIN TPy, MOHUMaHHE ce0s M OKPYKAIOIIEro MUpa, He CMOTYT c(hopMyIHpOBaTh 3a
HET0 CMBICII KU3HH.

Kynbrypa — QeHoMeH, oTiHYaronIfili 4enoBEUYeCKYI0 >KM3HEACSITEIbHOCTh OT JAPYTUX
Omonornvecknx (oOpM KH3HU. OTO  KOHIICHTPUPOBAHHOE BBIPAKEHUE  JIOCTHIKCHUMN
YeJI0BEYECTBA.

E€ npunsTo aenuth Ha MaTepUANIbHYIO U JTYXOBHYIO COOTBETCTBEHHO JBYM OCHOBHBIM
BUJIaM MPOU3BOCTBA.

MarepuanpHas KyabTypa — 0OJacTh MPAKTUYECKOW JCSITENLHOCTH 4YelloBeKa U e
pe3yNbTaThI.

JlyxoBHas KynbTypa — chepa IeaTeIbHOCTH CO3HAHUS M TYXOBHOTO MPOU3BOICTBA, B TOM
YHClie CUCTEMa MUPOBHIEHUSI, UICKYCCTBO U €T0 NMPEAMEThI, HDaBCTBEHHBIE IEHHOCTH O0IIECTBA.

Hac wuHTepecyer nyxoBHass KyibTypa. B HEHl MOXHO YCIOBHO BBIICIUTH 4YETHIpE
OosbiIre 00JacTH MO3HABATENIBHON U TBOPUECKOM JEITEIbHOCTH YEIOBEKa.

Hayka BbISBIISIET 00BEKTUBHBIE 3aKOHOMEPHOCTH MHPA, SIBISETCS JJI YeI0BeKa OCHOBOM
OCBOEHUS MPUPOJBI U MIPOTHO3UPOBAHUS CBOEro Oyayiero. Hayuusiii Memod TMO3HAHUS — 3TO
HMCTOPUYECKH CIIOKUBIIMICS MPOIIECC MOIYYSHHUS! 3HAHUN, HCTUHHOCTh KOTOPBIX MIPOBEPSIETCS U
JTIOKa3bIBACTCS YEIIOBEUECKON MPAKTUKON. [[71s1 HayKu XapakTepeH ouckypcusHulil (pacCym0uHBIN,
OOBSCHUTENBHBIN) TMOAXOJA, OCHOBAaHHBIM Ha JIOTHYECKOM, pAIMOHAILHOM MBIIUICHUH.
OO0BexTHBHOE MpeoldiianaeT Haa cyObeKTUBHBIM. Hayka sxcmpasepmna (HanpaBieHa HapyxKy),
MoHono2uuna. YYE€HBIN, KaK NPaBWIO, «3aJaéT BOIPOCHD), Ha KOTOpbIE MILET OTBETHI, U
pe3ynbTaT BO MHOTOM 3aBHCHT OT HWHTEIUICKTYaJbHBIX W TEXHHYECKUX BO3MOXKHOCTEH
«Bompomiarens». Hayka — cpeAcTBO MOHUMaHUS U aJalTallud YeJIOBEKa B OKPYKAIOIIEH ero
cpene, pakTop BEDKMBAHUSA U YIIPABICHUS CBOUM OYAYIINM.

Kynemypa ecmecmeosnanus - TOYHBIE HAyKl M HAyKd O TIPUPOJE, TEXHHKA,
nH(popMaTHKa) omupaeTcs Ha HAyYHBIH METO/I.

Kynomypa eymanumapmnas - BKIOYaeT UCKYCCTBO, HAYKH O BHYTPEHHEM MHPE Y€JIOBEKa
u obniecTBe (TICUXOJIOTHIO, HCTOPHIO, TPABO, COLMOJIOTHIO, KYIbTYPOJIOTHIO U JIP.

HckycerBo: D10 cnenuduyeckas XyI0KECTBEHHO-oOpa3Hast (opMa BOCHPUATHS U
OTpaXeHMsI  JeUCTBUTENbHOCTU. McKyccTBO — 0oOpamieHoO K  TEepeXUBAaHUIO B MHpE
XYHA0KECTBEHHBIX 00pa3oB. OHO TNPEAOCTAaBISAET KaXIOMY YEJIOBEKY JIOMOJIHHUTEIbHBIN
JKU3HEHHBIH OIBIT — BOOOPa)KaeMbIid, HO CTICIIMAIIBHO OPTaHNU30BAaHHBIHN, Pa3IBUTAIONINNA PaMKH
peanbHO JKUTEUCKOTO.

Obvexmom WCKYCCTBA SBIIAIOTCS UCTHHBI, CIPABEIIMBOCTb KOTOPBIX HE MOXET OBbITh
BBIBE/ICHA JIOTUYECKU: TPaB/aa, JIOXKb, Kpacora, 10OpO, HEHABUCTh, COBECTh. 3aTPYAHHUTEIHHO
ONpeAeNuTh OAHO3HAYHO Yyeiu HCKYCCTBA, HO OJHO W3 €ro IpelHa3HauyeHUil — IO03HaHue
YeJI0OBEKOM KpacoThbl, MpaBibl, J00pa OKpYKAIOIIero Mupa. [JIaBHBIA Mmemod UCKycCTBa —
UHTYULUA, TO €CTh MPSAMOE YCMOTPEHHE HMCTHHBI, CHHTETHYECKOE CYXKJEHHue, He Tpedyroliee
JIOTHYECKOTO J0Ka3aTeNbCTBA. VICKYCCTBO CYOBEKTHUBHO: 21A8HbIM Kpumepuem €ro SBISETCS
JUYHAas YAOBJIETBOPEHHOCTh XyHNOKHUKA. OHO ummposepmno (HampaBiI€HO BHYTPb) U
peduiekcupyet «B ce0s1», HO IPU 3TOM OUAIOLUYHO.



Penurus B xu3HHM OOIIECTBa BCerJa 3aHMMalia 3HAYUTEIILHOE MECTO M COCTaBIsLIa
KOMIIOHEHT 0OlIeuernoBeuecKoil KyapTypel. OHa ONMUpAETCs Ha UppayuoHaibHOe MbluileHue,
CrocoOHOE BCTYNaTh B MPOTHBOpeure ¢ (akTamMum W HOpMamu ObITHs. Penurus otpuiaer
BO3MOXXHOCTh pa3yMa Mo3HaTh MHp, GOpMyIHpyeT BHEBPEMEHHbIE, «a0COMIOTHbBIE» UCTUHBI —
0oemul, TpeOys HEYKOCHUTENBbHOW Bepbl B HHUX. PelWrHo3HbIE TEKCTHl BCerga HMEIOT
JUYHOCTHYIO (popMy (TOCTaHMS MPOPOKOB, KUTHUS CBATHIX U T.N.). OHU KAHOHU3UPOBAHBI U HE
JIOTYCKAaIOT TEPEeBOJIa B COBPEMEHHYIO MOHATHUIHYIO CETKy. TakOBBIMU SIBISIIOTCS TEKCThI
bubnuu, Kopana, EBanremuss ot Jlykm wunum Matdes u np. MHOKECTBEHHOCTh PEJIMTUN
OOBSICHACTCS CO/IEPIKATEIILHOM CBA3BIO CO CHEIM(PHUKON OTACTBHBIX HAIMHA, STHUYECKUX TPYIIIL,
PETrHOHOB.

Penurust — ¢popma oOIIECTBEHHOTO CO3HAHUS, KOTOpasi OMUPAETCS Ha MPEACTABICHUS O
CBEPXBECTECTBEHHOM M Ha BEPY B 3TO CBEPXbECTECTBEHHOE.

Haubonee cnoxHyl0 poib B CHUCTEME OOIIEYETIOBEYECKOW KYJIbTYphl 3aHUMAeET
bunocodus. @usiocopusi UCTIONB3YET UHMYUMUBHOE MblulleHue, Oa3UpYyIoIIeecs Ha TITyO00KHX
U YHHUBEPCATbHBIX 3HAHUAX. DTO MO3BOJIAET €U MOCTYIMPOBaTh (DyHAAMEHTaIbHBIC MPUHITUITHI
OBITUSL — OHmMOI02UYecKue nocmynamsl — U 00OCHOBBIBATb UX CBS3b C MBIIIICHUEM.

OnTONoruss — y4deHWe O OBITUM KaK TAaKOBOM; METOJl CBSI3M KATETOpHUil OBITUS U
MBIILLUICHHUS.

2.PoJib HAYKH B KH3HU 0011eCTBA.

Kak counokynsTypHbIil peHOMEH Hayka BCETa ONMupanach Ha CJIOKUBILIUECS B OOIIECTBE
KYJIBTYPHBIE TPAJAHUIIMH, HOPMBI U IIeHHOCTU. OTCI0/1a KYJIBTYPHAS U TEXHOJIOTHUeCKast (QyHKIIUU.

1. MIPOU3BOJICTBO HAYUYHO-TEOPETUYECKOTO 3HAHUSI.

2. KynbTypHas (Hayka siBrsieTcss pe3yabTaToM KyJIbTypHOTO Pa3BUTHS OOIIECTBa, C
JIpYroll CTOpPOHBI OHA 3aKpeIUIsieT B cebe OMpeneN€HHbIN ypOBEHb KYJIbTYpPHOTO Pa3BUTHA
o0miecTBa)

3. conanbHOM perymsinuu  (Hayka Bo3aeiicTByeT Ha mOTpeOHOCTH OOIIECTBa,
CTaHOBHUTCS HEOOXOIUMBIM YCIIOBHEM PAIMOHAILHOTO YIIPABICHUSI. )

4. HEINOCPEACTBEHHbIE Mpou3BoaAnUTENbHBIE cuiibl (H crmocoOcTByeT MpuyMHOKEHUIO
IIPOM3BOIUTENILHBIX PECYPCOB 00IIECTBA)

5. paspelnieHne TII00abHBIX TPOOIIEM.

6. MHUPOBO33pEHYECKAs

7. ryMaHHuTapHas

8. MHTETpal[MOHHAs.

3.Hay4Hblii MeTO. IMINMPUYECKHI U TEOPETHYECKUI MeTOIbI TO3HAHMS.

Mertoabl, UCIIOJIB3YEMbIE B €CTECTBO3HAHUHU, MOKHO Pa3JIeiIUTh Ha:

1) oOmieHay4yHble - 3TO TakWe METOIbl, KOTOpbIE HaXOASAT IMPUMEHEHHE BO BCEX
€CTECTBCHHBIX HayKax (Hampumep, TUIoTe3a, SKCIEPUMEHT U T.1.):

2) 4acTHbIE METOJIbI - 3TO METO]Ibl, IPUMEHSEMbIC JUIIb B Y3KUX 00JACTSIX KOHKPETHBIX
€CTEeCTBEHHbIX HayK. Hampumep, MeTOI HWHTErpUpPOBAaHUS IO YACTSIM, METOJ YCIOBHBIX
pediekcoB u T.1.

Bce ocHOBHBIE METOZIBI MOKHO Pa3/€IUTh HAa AIMIMPUUYECKUE U TEOPETUUYECKHE YPOBHHU
uccienoBanus. KoTopele pasznuyaroTcss MO crmoco0amM HaydyHOTO T[O3HAHHUA, croco0am
JESATEBHOCTH.

1) B OCHOBe D.Y. JEXKUT NPEAMETHO-OPYIUiIHASA, HAyYHO-IIPaAKTHYECKas
NEeSTENIbHOCTh, KOTOpast 00ecreynBaeT HaKoIIeH!e u 00o0menue 3aanuii. B ocaose T.Y. nexur
abCTpaKkTHO-TEOpEeTUYECKas: NeATEIbHOCTh M0 CO3JaHUI0 UJICANbHBIX MOJIENEH U MO CTPOEHUIO
Pa3JIMYHBIX 3HAaHUMH.

2) YPpoBHU Hay4yHOTO 3HAHUS Pa3IUYAIOTCs 110 XapakTepy U opmMam 3HaAHUS.

Ha 3.V. — dakryansHOe SMIUpHUECKOE 3HAHUE, KOTOPOE OTPAXKAET CBOMCTBA, Ka4eCTBa
00BEKTOB pPeaTbHOCTH.

Ha T.Y. — otTpaxaroTcs CyIIECTBEHHbIE XapaKTEPUCTUKU SIBJICHUM B JIOTMYECKU
OpraHu30BaHHOU (GopMe (TTOHSATHS, 3aKOHBI )



Henb3s aenuTh SMIUPUYECKOE U TEOPETUUECKOE 3HAHUS.

OMIHUPUYECKOE — YYBCTBEHHOE

Teopernyeckoe — pallOHaIbHOE.

D.VY. 3aa-T u pabota pa3zyma, kak u T.Y. ucmons3yer cHaudana (akTyalbHBIA MaTepras
=> B3aUMOCBsI3b, B3aUMO/elicTBHE!

DOMIUPUYECKUN YPOBEHbB:

@opMbl U METOABl SMIIMPUYECKOTO TIO3HAHUS — T€ NPUEMBI IMO3HAHUS, KOTOPHIE
ABJISIFOTCS COIEPKAHUEM MTPAKTUKHU WM €€ HEOCPEACTBEHHBIM PE3yJIbTaTOM.

1. MeTo1bl BBIYIICHEHUSI U UCCIICIOBAHUS SMIIUPUIECKOTO 00BEKTa, K ATOW TpymIe
OTHOCSTCSL:

HaGntogenne — mepBUYHBIA DJIEMEHTApHBIM TMPOLECC SMIUPUYECKOTO IO3HAHMS,
KOTOPBI  XAapaKTEpHU3yeTCsl  LIEJICHANPABICHHBIM, OPraHU30BaHHBIM, CHCTEMaTHYECKUM
BOCIIPUSITUEM MIPEAMETOB U SIBJICHUIA.

N3mepeHne — KOIMYECTBEHHBI METOJl, OCHOBOM KOTOPOTO SIBISIETCS KOJMYECTBEHHBIE
OTHOILLICHHUS, BBIPAXKECHHBIC YHCIOM WIM BeJIUMYUHOU. [l03BONSET YCTAaHOBUTH YHCIOBOE
COOTHOIIIEHUE MEXK]ly CBOMCTBaMHM mpeameTa. Onupaercs Ha 2 onepaluu: CYET, epeurcIeHue.

OKCIIEpUMEHT — METOJ OSMIMPHUUYECKOTO I[IO3HAHUS, KOTOPBIM XapakTepusyeTrcs
BMEIIATEILCTBOM HCCIIEI0BATENS B MOJOKEHUE U3y4aeMbIX 00BEKTOB, aKTUBHBIM BO3/IEHCTBUEM
Ha MPEIMET UCCIIEI0BAHUS.

2. METO/Ibl 00pAaOOTKU U CUCTEMATU3AIMH MTOJIYY€HHOTO SMIIUPUUYECKOTO 3HAHUS:

AHanu3 — MBICICHHOE Pa3JI0KeHUE H3y4aeMOoro 00beKTa, U3ydeHHEe LIEI0T0 Yepe3 YacThb.

CuHTE3 — MBICIICHHOE COEIMHEHHE JIEMEHTOB U CBOMCTB O0BEKTA B €IMHOE LIETIOE.

Wunykuwst — BBIBOJA, TMO3BOJISIIONIMKA JBUTAThCSA OT YACTHBIX CIy4aeB K OOIIUM
MTOJIOKEHUSM.

Jlenykiss — BBIBOJ, TO3BOJISIOIIMN JBUTAThCS OT OOIIETO TMOJOXEHHS K YaCTHBIM
CIIyYasiM.

CpaBHeHHE — YCTAaHABIMBAIOTCS MPHU3HAKH CXOJICTBA WU PA3IHUUS MO KAKUM-THOO
OCHOBaHUSIM.

O06o0011eHNne — COeMHEHUE CXOJHBIX MTPEMETOB 110 OOIIUM JUIsI HUX MPU3HAKAM.

Knaccudukanus — pacnpeaenenre npeaMeToB Kakoro-1nbo poja 1mo Kjaaccam.

MonenupoBaHie — METOJ 3aMEIICHUS M3y4aeMoro oObeKTa MOJOOHBIM €My MO psay
MHTEPECYIOIINX UCCIEN0BATENS CBOWCTB U XapaKTEPUCTHUK.

Teopernueckuii ypoBEHb.

Teopernueckoe Mo3HaHKE - YpOBEHb [MO3HAHUS KOTOPBIN ONMUpaercs Ha paboTy CO3HAHUs
U pa3zyma.

®opMUpOBaHHUE MOHATUNA, YMO3AKIIOUEHUH, 3aKOHBI, KATETOPUH, IPUHLIMIIBI U T. 1.

B ocHose T.II. nexut onepanust — MbIIICHUE.

MpiuteHre NpeACTaBIseTCS B BUIE CTPYKTYPbI, KOTOpasi UMEET 2 OCHOBHBIX YPOBHSI:

1. paccymok — B pamkax oOpasma, madiioHa, HOPMBI, HA ypOBHE pacCyAka y4UMCs
MBICIIUTh. Paccyiok — nepBasi ctaaus pa3BUTHS MBIIUICHHUS.

2. pa3yM — XapaKTEpHO TBOPUYECKOE OINEPUPOBAHHME AOCTPAKIHMSIMU, camopediIercus —
3aJyMbIBa€MCsI O MPUPOJIE BEILCH, SIBJICHUM, MOKEM Ha HTOM YpOBHE IMO3HATh CYTh BEIIEH U
BBIPA3UTH B JIOTHKE.

Metoasl TEOPETUYECKOTO TO3HAHUS:

1. dopmanuzanmst — OTOOpaKEHHE COJEP)KATEIbHOIO 3HAHMS B 3HAKOBO-
CUMBOJIMYECKOM BUJIE.

2. AKCHOMAaTHYECKHI — Coco0 MOCTPOCHUS HAYYHOW TEOpUH, MPU KOTOPOM B €€
OCHOBY KJIayTCS HEKOTOPBIE NCXOTHBIE MOJIOKEHUS — aKCHOMBI (ITOCTYJIATHI).

3. 'MnoreTnko-1eAyKTUBHBIA — METOJ HAY4YHOI'O INO3HAHMS, CYIIHOCTb KOTOPOTO
3aKJII0YAETCs B CO3JJaHUM CHCTEMBbI JCTYKTUBHO CBSI3aHHBIX MEXKAY COOO0M TMIIOTE3, U3 KOTOPBIX,
B KOHEYHOM CU€Te, BBIBOJAUTCS YTBEPKACHNUE 00 SMIUPUIECKHUX (aKTax.



4. Bocxoxxnenne oT aOCTpakTHOTO K KOHKPETHOMY — METOJ TEOPETUYECKOTO
W3JIOKEHUS, COCTOSIIMKA B JBIKCHMM HAYYHOW MBICIH OT HMCXOJHOW aOCTpakiMH Yepes
MI0CJIEIOBATENIbHBIE 3TANbl YIIYOJEHUs U PACHIMPEHUS TMO3HAHHS K Pe3yJbTaTy — LEIOCTHOMY
BOCTIPOM3BEICHUIO B TEOPUH HCCIEAYEMOTO 0OBEKTA.

Ha coBpemeHHOM 3Tame MHOTHME CYMTAIOT, YTO METOJ U METOJOJIOTHS OTBJIEKAIOT OT
HAayKM — METOJOJIOTUYECKU HEraTUBU3M. 2-ag KpalHOCTh B COBPEMEHHOM Hayke —
npeyBenuueHue Merona. IIpobrmema BbiOOpa MeTOJa CTAHOBUTCS CIHMIIKOM BaXHOH, YTO
IpeIMeT HcciIeoBaHus TepsieTcs. MeToa — OTMbIUKa JJis BceX opM 3HaHUS, TI1aBHOE BHIOPATH
NPaBUJIBHBIN METOJ — METOI0JIOTHYECKas H(opHs.

4.11po0JemMa eTHHCTBA HAYYHOI'0 3HAHUS.

JuddepeHunariio HayqHOro 3HaHUSI MOXKHO ONPEAETIATH 110 CIeIYIOIIUM ITapaMeTpaM:

1) mo mpeaMeTy UccaeI0BaHUS.

2) 1o 00BEKTY HCCIIEIOBAHNUS.

3) 110 OTHONIEHUIO K CYyOBEKTUBHOMY (DaKTOPY.

4) o peIeKCUBHOCTH.

5) o MeTo1aM HCCIIeOBaHUS.

MOXHO BBLIECIHUTH CIEAYIOIIME OCHOBHBIC HANpAaBICHUS MHTErpallMd HAyYHOTO 3HAHUS
Ha COBPEMEHHOM JTarle:

1) mepeHocC ueit u mpeaCTaBIeHU U3 OTHOM 00JIaCTH 3HAHUH B IPYTYIO;

2) s dexTuBHOE HCIOIB30BAHKUE TMOHATUHHO-KOHIETITYAIbHOTO arapara, METOJIOB U
MHBIX [TO3HABATEIBHBIX CPEICTB OJHUX 00JIaCTeH HAYKU APYTUMH;

3) ¢dopmupoBaHHe KOMIUIEKCHBIX, MEXKIUCIUIUIMHAPHBIX MpoOJeM M HalpaBlIeHUN
uccnenoBanuii. OcoOyl0 pPa3sHOBUAHOCTh KOMIUIEKCHBIX MPOOJIEM TPEACTaBISAIOT  cO00i
ro0anbHBIC MPOOJIEMBI;

4) QopmupoBaHHME HOBBIX HAYYHBIX AWCIHUILIUH <«IIOTPAHUYHOTO» THIA HA CTHIKaX
U3BECTHBIX paHee o0acTel 3HaHUS;

5) cOmmwkeHUe HayK, Pa3IMYAIOLUIUXCS CBOMMHU IPEIMETHBIMH OOJACTSAMHU, YCUJICHUE
B3aMMOCBS3HM U B3aUMO/JICHCTBUS €CTECTBEHHBIX, OOIIIECTBEHHBIX U TEXHUYECKUX HAYK;

6) cOmmbKeHWEe HAy4YHBIX AWCHUIUIMH PA3JAYHBIX THIOB — (yHIAMEHTAIBHBIX U
MPUKIAIHBIX, SMIUPUIECKUX U TEOPETHUECKHUX, BRICOKO(GOPMATN30BaHHBIX M OMUCATENbHBIX U
ap.;

7) yHUBepcanu3alus CpeACTB sI3bIKa HAYKU;

8) BbIpabOTKa pErMOHABHBIX U OOIIEHAYYHBIX (DOPM M CPEJCTB IMO3HAHMS,

9) ycunenwe  B3amMoneWCTBHS  Mexay — (wmiocopumerr w  Hedmmocopckum
(YaCTHOHAyYHBIM) 3HAHUEM, YBEJIWYCHHE Pa3HOO0pa3ns KaHAIOB U (HOPM CBSI3U MEX1Yy HUMU;

10) ycunenue uHTErpaTUBHOM poiu Gunocodun.

Takum oOpazom, pazButue U AudQepeHranus COBpEMEHHON HayKu COMPOBOXKIAIOTCS
MHTETpalyeil ee pa3IMuHbIX HAlpPaBICHUNU U OTpPaACiei, BOCIPOU3BOJICTBOM €IUHOTO HAYYHOTO
3Hanus. Hayka pa3BuBaeTcs kak ocobas cnenuduueckas popma mo3HaHUS MUpa.

S5.HayuyHasi KapTUHa MHpa.

Kaptuna mmpa BO3HUKaeT Kak pe3ylbTaT CHHTE3a (yHIAMEHTAIBHBIX OTKPBITHH H
Pe3yNbTaTOB HCCIEAOBAHUN BCEX OTpAceil U TUCIIUIUIMH €CTECTBO3HAHUA.

Hayunas xkapTuHa Mupa uMeeT 2 3HAUCHUS:

1. y3K0€ — o0I1ast KapTa Mupa

2. MIMPOKOE — crienuprIecKas Kaprta Mupa

Hayunas kapta Mupa — mmpokas nmaHopama 3HaHHWM O MPUPOJIE U YEIOBEYECTBE, KOTOPas
BKIIIOUAET B ce0s1 Hanbosiee BaKHEH e KOHIETINH, (DaKTHI.

Ponb HayuHOU KapThl MHpa — AIPO MUPOBO33PEHUS.

@yHKIUY HAyYHOU KapTUHBI MUpa:

- MHTEeTpaTUBHAs (00bEIMHEHNE 3HAHUN B CHCTEMY)

- CUCTeMaTHUeCKast

- HOpMAaTHBHAA



- MapagurManbHas (BIUsET Ha MOBEJICHUE YUEHBIX)
- GYHKIIHS HCTOPUYECKOTO XapaKTepa

1. 3 JIeknust Ne 3 (2 gaca).

Tema: «OBosroLNs MPOCTPAHCTBEHHO-BPEMEHHBIX IIPEJICTABICHUNA O MUPE»

1.3.1 Bonpochl JieKnum:

1. IlonsTHE TPOCTPAHCTBA U BPEMEHH.

2. KoHuenuuu npocTpaHcTBa U BPEMEHH.

3. I[IpocTpaHCTBO U BpeMsl B KJIACCUYECKON MEXaHUKE.

4. ITpoctpanctBo u Bpems B CTO u OTO.

1.3.2 KpaTkoe coaep:xkaHue BONPOCOB:

1.IlonsiTne nmpocTpancTBa M BpeMenu. KoHuenuuu npocTpaHcTBa U BpeMeHH.

B o0ocHOBaHMHM KJIaCCMYECKOW MEXaHWKHU OOJBIIYI0 pOJb HUrpaid BBeJeHHbIE .
HproToHOM MOHSATHS a0COMIOTHOTO MPOCTPAHCTBA M A0COIIOTHOTO BPEMEHU. DTU MOHSTHS JIeKaT
B OCHOBAaHUHM CYOCTaHLMAIbHOM KOHIICTIMU IMPOCTPAHCTBA M BPEMEHU, B COOTBETCTBUHU C
KOTOpOM Matepusi, aOCOJIIOTHOE MPOCTPAHCTBO U aOCOIIOTHOE BpeMs — TPU HE3aBUCUMBIE JAPYT
OT Apyra cyOCTaHIIMHU, HaYajla MUpA.

AOCOIIOTHOE MPOCTPAHCTBO — ATO YUCTOE U HEMOABM)KHOE BMECTHIIMILE TEI;
abCoIIOTHOE BpeMs — YHCTasi JJTUTEbHOCTh, a0CONMIOTHAs PaBHOMEPHOCTh cOOBITHI. HbloTOH
CUMTaJ, YTO BIIOJHE BO3MOKHO JOMYCTHTh CYLIECTBOBAaHHE MUPA, B KOTOPOM €CTh TOJBKO OJHO
abCOJIIOTHOE TPOCTPAHCTBO M HET HU MaTepuH, HH aOCOMIOTHOrO BpEeMEHH; JHOO XKe
CYILIECTBOBaHHE MHUpPA, B KOTOPOM €CTh MPOCTPAHCTBO U BpeMs, HO HET MaTepuu; JUOO xe
CYILIECTBOBaHHE MHPA, B KOTOPOM E€CTh TOJBKO BPEMsI, HO HET HU IPOCTPAHCTBA, HU MATEPUH.
[To mMuenuto HpioToHa, abCONIIOTHOE MPOCTPAHCTBO M aOCOJIOTHOE BpPEMsS — 3TO peajbHbIC
¢u3nuecKkrue XapakKTepUCTUKA MHUPA, HO OHU HE JIaHbl HEMOCPEJCTBEHHO OpraHaM YyBCTB, U MX
CBOMCTBA MOTYT OBITh MIOCTUTHYTHI JIUIIH B a0CTPAKIIMK; BO3MOXKHO, TOJILKO B OyymieM Ghu3uka
CyMEeT HalTH pealbHble CHCTEMBI, COOTBETCTBYIOIIME aOCOMIOTHOMY MPOCTPAHCTBY U
aOCOJIIOTHOMY BpeMeHHU. B cBoeil ke TOBCeHEBHON JEHCTBUTEILHOCTH YEJIOBEK UMEET JIEJ0 C
OTHOCHUTEJIbHBIMU JIBUKEHHUSIMU, CBS3bIBAsl CUCTEMbI OTCUETA C TEMH WJIM MHBIMM KOHKPETHBIMU
TeJIaMH, T.€. UMEET JIeJI0 C OTHOCUTENIbHBIM IMPOCTPAHCTBOM M OTHOCUTEILHBIM BPEMEHEM.

@u3NKN J0ATr0e BpeMs MOJHOCTHIO TMPHUIEPKUBAIUCH CYOCTaHIMAIBHON KOHIETILIUU
HpioToHa, MOBTOpsUIM €ro ompeAeNeHUs MOHATHI abCONIOTHOrO MPOCTPAHCTBA U BPEMEHHU.
Tonbko HekoTopble (UIOCO(PBI KPUTUKOBAIM TOHATHS aOCONIOTHOTO IPOCTPAHCTBA U
abcomotHoro Bpemenu. Tak, I'.B. JleiiOHun, «BeuHblii omnmoHeHT» HproTOHA, BBICTYHHI C
KPUTUKON CyOCTaHIMAIbHOM KOHLENIMM M OTCTaWBajl MPUHIMIBI PESIHUOHHON TEOPHH
IPOCTPAHCTBA M BPEMEHH, CUHUTasl «IIPOCTPAHCTBO, TaK K€ KaK M BpEeMs, YEM-TO YHUCTO
OTHOCHUTENIBHBIM: TPOCTPAHCTBO — IOPSAJKOM CYHIECTBOBAHMM, a BpEMsl — MOPSAJIKOM
nocienoBareabHocTel. 00 mpocTpaHCTBO... 0003HAYaeT MOPSIOK OJHOBPEMEHHBIX BEIICH,
MIOCKOJIBKY OHM CYILECTBYIOT COBMECTHO, HE KacasiCh MX CIEIHU(PHUECKOro crocoda OBITHS.
Omnako B XVIII B. kputmka cyOcTtaHiuaapHOM KoHmenmuu HproToHa wu  dumocodcekas
pa3paboTka peNsIUOHHOW TEOPUU MPOCTPAHCTBA M BPEMEHU HE OKa3ald CYIIECTBEHHOTO
BO3/IeiicTBUS Ha ¢Gu3KKy. EcrecTBOMCHBITATENN MPOJOIIKAIM MOJIB30BATHCS MPECTABICHUSIMU
Hpiorona 00 aOCOMIOTHOM TNPOCTPAHCTBE M BPEMEHH, pa3inyascb MEXIy COOOH JHIIb
NpU3HAHUEM WUJIU HETPU3HAHWEM HAJIMYHs MYCTOTO MPOCTPAHCTBA.

[Tpobnema npocTpancTBa — ocobast mpodiemMa, 00beqUHIomas GU3NKY U TEOMETPHIO.
Jonroe BpeMsi MOJYaIMBO MpEANoOjaraioch, 4YTO CBOWCTBa (PU3UYECKOrO MPOCTPAHCTBA
SBIISIIOTCSL CBOMCTBAMH €BKJIMIOBOIO MpocTpaHcTBa. Jliast MHOrmX 3TO OblTa camo co0oif
pasyMeromiascss UCTUHA. «3ApaBblii cMBICT» ObLT ¢unocodcku BorutonieH M. Kantom B ero
B3IVIAJaX Ha IMPOCTPAHCTBO M BpeMs KaK HEM3MEHHbIE anpHOpHbIE «(OPMBI YyBCTBEHHOIO
cozepuanusy». M3 aToro B3risaa cieaoBajo, YTO T€ MPEACTABICHUS O MPOCTPAHCTBE U BPEMEHH,



KOTOpBhIE BBIPAXKEHBI B TeoMmeTpuu EBkimmma u mexanuke HproToHa, BoOOINEe SBISIOTCS
€IMHCTBEHHO BO3MOYKHBIMH.

BriepBbie 1M0-HOBOMY BOIPOC O CBOMCTBaxX MPOCTPAHCTBA ObUI MOCTaBJIEH B CBS3U C
OTKPBITHEM HEEBKJIMIOBOW TE€OMETPHUU. be3yCcnemHOoCTh MOMNBITOK psAfa YYEHBIX MHOIMX
IIOKOJICHUHM J0Ka3aTh IATHIM NOCTYNAaT EBKIuAa mpuBena K MBICIM O €r0 HEAOKa3yeMOCTH, a
BMECTE C TEM U O BO3MOXHOCTH IOCTPOEHUSI T€OMETPUM, OCHOBAHHOW Ha JIPYTrUX MOCTYJaTax.
OpHuM M3 NEpBBIX MpHILEN K 3TON Mblcau Hemeukuil marematuk K.®. I"aycc, koTopsblil ele B
Havane XIX B. cTajg pa3MbIIUIATH HAJ BOIMPOCOM O BO3MOXKHOCTH CO3JIaHHS JPYroi,
HEEBKJIUJIOBOM, TeoMeTpuHu. ['aycc BbICKa3aJl MBICIHb, YTO IMPEICTABIECHUS O CBOWCTBAX
IIPOCTPAHCTBA HE SIBIIAIOTCS AllPUOPHBIMHU, 3 UMEIOT ONBITHOE MPOUCXOXkAeHue. OJHAKO OH HE
MoXKeJlajl BTSATUBAThCA B OCTPYIO JMCKYCCHIO M CKpPbIBaJl OT COBPEMEHHUKOB CBOUM HJIEU O
BO3MOXXHOCTH HEEBKJIMJIOBBIX T€OMETpPUM, HO KOTJA 3TU UAEH OB «O3BYYEHBI» IPYTMMH,
BHUMATEJIBHO CIICIIUIT 32 UCCIICIOBAaHUSAMH B 3TOH 00JIacTH.

2.1IpocTpaHcTBO U BpeMsl B KJIACCHYECKOM MeXaHUKe

N3yueHne MexaHMYECKOTO JBMXKCHHS MAKpOTENd IPUBEIIO K CO3/JaHUI0 MEXaHUKHU
HproTona. PackpeiBasi CylIHOCTh MPOCTPAHCTBA U BpeMeHH, HbI0TOH npejuiaraer paznnyaTh 1Ba
BUJIA TIOHATUIN: a0COTIOTHBIC (MICTUHHBIE, MATEPHAMCTUIECKIE) U OTHOCUTENbHBIEC (KaKyIIHecs,
OOBIZICHHBIC) M J1aeT WM CJICAYIOUIYI0 THIIOJOTHYECKYIO XapaKTePUCTUKY: «AOCOIOTHOE,
UCTHHHOE, MaTepUAIIMCTHUECKOE BpeMs camMo Mo cebe M CcBOeil CymHOCTH, 0e3 BCSIKOTro
OTHOIIEHHUSI K 4YeMy-THOO BHEIIHEMYy, NPOTEKaeT pPaBHOMEPHO M HHa4ye Ha3bIBAETCsS
JUTUTETFHOCTHI0. OTHOCUTENIBHOE, KaXyIeecs, WK OObIIEHHOE, BPeMs €CTh WM TOYHAs, WIH
M3MEHYHMBAs, [MOCTUraeMasi YyBCTBAMH BHEIIHSISI Mepa MPOJAOJIKUTEIBHOCTH, yroTpebisemas B
OOBIICHHOM KM3HU BMECTO MCTHHHOT'O MAaTEMaTHYECKOTO0 BPEMEHHU, KaK TO: 4ac, JeHb, MECHII,
rof...». AOCOJIIOTHOE MPOCTPAHCTBO 10 CBOEH CYIIHOCTH, HE CBSI3aHO C OOBEKTaMH,
MIOMEIIEHHBIMU B HETO, M 0€30THOCUTENBHO K YeMy ObI TO HH OBLJIO BHEIIIHEMY, OCTAETCs BCET/1a
OJIMHAKOBBIM U HEMOJABIKHBIM. OTHOCHUTENBHOE MPOCTPAHCTBO €CTh Mepa WM Kakas-Inbo
OTpaHUWYEHHAsl MOJBUXKHASA YaCTb, KOTOpasi ONPEACNISICTCS HAITUMU YYBCTBAMH IO TOJIOKEHUIO
€ro OTHOCHUTEIbHO HEKOTOpPBhIX TeJ, M KOTOpOE€ B OOBLACHHON JU3HU MpUHUMAeTcs 3a
MPOCTPAHCTBO HEMOJBMKHOE. BpeMst 1 IPOCTPAHCTBO COCTABISIIOT KaK Obl BMECTHIIHINA CAMHX
cebst U Bcero cymiecTBytomiero. [Ipy TakoM moHMMaHuU aOCOITIOTHOE MPOCTPAHCTBO M BpeMs
MPEJICTABISUINCH HEKOTOPHIMU CaMOIOBIICIONTUME 3JIEMEHTAMH OBITHS, CYIIECTBYIOIIMMH BHE U
HE3aBUCHMO OT KakHUX-TMOO MaTepuaibHBIX IPOLIECCOB, KaK YHHUBEPCAIbHBIC YCIOBUA, B
KOTOpble nomenieHa matepusi. ¥ HbioToHa aOCOIIOTHOE MPOCTPAHCTBO M BpEMs SIBISIOTCS
apeHo ABMKeHus pu3nueckux o0bekToB. CriennanbHasi TEOPUSl OTHOCUTEIbHOCTH, CO3/1aHHAs B
1905r. A. DifHmTeiiHOM, cTana pe3yabTaToM OOOOIICHHS W CHHTE3a KIACCHYECKON MeXaHUKH
lNanenes-HproToHa M snexkTpoauHamukun Makcgena-Jlopenna. “OHa ONMCHIBAE€T 3aKOHBI BCEX
(U3MUECKUX MPOIECCOB MPU CKOPOCTAX IBMXKEHUS, OJM3KHUX K CKOPOCTH cBeTa, HO 0e3 ydera
nosist TAroteHus. llpu ymeHbIIEHWH CKOpPOCTEM IBMXKEHHMS OHAa CBOIOUTCS K KIIACCUYECKOU
MeXaHUKe, KOTopasi, TAKUM 00pa3oM, OKa3bIBAETCsl €€ YaCTHBIM ciydaeM’. B cooTBeTcTBUU CO
CHEIMAIbHOM Teopueil OTHOCHUTENBbHOCTHU, KOTOpas OObEOUHSET MIPOCTPAHCTBO U BpeMs B
€UHBIM  YeTBIPEXMEPHBI MPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHYYM, MPOCTPAHCTBEHHO-
BPEMEHHBIE CBOMCTBA TEJI 3aBUCAT OT CKOPOCTH WX ABWXKeHUsA. [IpocTpaHCTBEHHBIE pa3mepsl
COKpAIIAIOTCSl B HAIIPABJICHUH JBMKCHUS NIPU TPUOIIKEHUU CKOPOCTU TENl K CKOPOCTU CBETA B
Bakyyme (300 000 km/c), BpeMeHHBIE TTPOLIECCHI 3aMEIIAIOTCS B OBICTPOABIKYIIIMXCS CUCTEMaX,
Macca Tella yBenu4yuBaeTcs. J[BHkeHHe CBeTa MPUHIMIHAIBHO OTIMYAETCS OT JBHXKEHHS BCEX
JpPYrUX TeJl, CKOPOCTh KOTOPBIX MEHbIIE CKOpocTH cBeTa. CKOpOCTh 3THX TeJl BCEraa
CKJIQJIBIBACTCS C APYTUMU CKOPOCTAMH. B 3TOM CMBbICIIE CKOPOCTU OTHOCUTEIBHBI: UX BEJIHMYUHA
3aBUCUT OT TOYKHU 3pEHUS. A CKOPOCTb CBETA HE CKJIAIBIBAECTCS C JAPYTHMMH CKOPOCTSIMH, OHA
abCcoI0THA, BCET]a OJTHA U Ta XK€, M, TOBOPS O HEll, HaM He HYXKHO YKa3bIBaTh CHCTEMY OTCYETA.
AGCOTIOTHOCTh CKOPOCTH CBETa HE MPOTUBOPEUUT MPHUHIUITY OTHOCUTENBHOCTH U TOJTHOCTHIO
coBMecTUMa C HUM. [IOCTOSIHCTBO 3TOIl CKOpPOCTM 3aKOH IPHUPOABI, a IOATOMY HMEHHO B
COOTBETCTBUM C NPHUHIMIIOM OTHOCHUTEIBHOCTH OH CIIPAaBEIJIMB BO BCEX HWHEPLUAIbHBIX



cucremax orcyera. CKOpOCTh CBETA OJJHA U Ta K€ BO BCEX TEJAX, JABUKYIIUXCSA MO OTHOILIEHUIO
JIpyr K ApYry PaBHOMEPHO M NPSMOJUHEHHO. CBET MPOXOAUT C HEU3MEHHOM CKOPOCTHIO,
npubmu3utenbHo  paBHoit 300000 KM/cek., MHUMO HEMOJBIKHOTO Tela, MHUMO Tela,
JIBUKYILIETOCS HABCTpEdy CBETY, MUMO Tela, KOTOpoe CBeT AoroHseT. [lanee OWHINTEHH
paccMaTpuBaeT OTHOCUTENIBHOCTh JJIMH U IPOMEXYTKOB BPEMEHH, YTO IPUBOJUT €r0 K BBIBOLY
0 TOM, YTO MIOHATHE OJHOBPEMEHHOCTH JIMILIEHO cMbIcia: "J[Ba COOBITHS, OJTHOBPEMEHHBIE MPU
HaOJI0ICHUH U3 OHOM KOOPAMHATHOW CHCTEMBI, YK€ HEe BOCIPHHUMAIOTCS KaK OJJHOBPEMEHHBIE
MpU PACCMOTPEHUHU U3 CUCTEMBI, ABMKYIIEHCS OTHOCUTENbHO HaHHOW'". KOpeHHbIM OTIIMYHhEM
CIEUAJIbHOM TEOpUU OTHOCHUTEIBHOCTH OT MPEIUIECTBYIOIIUX TEOPUM SABISETCS NPU3HAHUE
IIPOCTPAHCTBA U BPEMEHHU B KaU€CTBE BHYTPEHHHUX 3JIEMEHTOB JBH)XEHUS MaTEPHH, CTPYKTypa
KOTOPBIX 3aBUCUT OT MpPHUPOIBI CAMOTO [BHXEHHA, sBiIgeTcs ero ¢yHkimed. B momxoxe
OWHIITEHHA TPOCTPAHCTBY U BPEMEHH MPHUIAIOTCS HOBBIE CBOMCTBA: OTHOCUTEIBHOCTD JJIMHBI U
BPEMEHHOI'0 TIPOMEXYTKa, paBHOIIPABHOCTh MPOCTPAHCTBA M BpeMeHU. Eciu Obl cymecTBoBana
MT'HOBEHHas Tepejaya MUMITYJIbCOB M BOOOIIE CHUTHAJIOB, TO MBI MOTJIHM Obl TOBOPUTH O JIBYX
COOBITUSIX, TMPOUCIIEAIINX OJHOBPEMEHHO, T.€. OTJIUYAIOUIMXCS TOJIBKO MPOCTPAHCTBEHHBIMU
koopauHatamu. CBs3b MEXIYy COOBITHSIMU Oblla Obl  (pu3MUecKuM MpPooOpa3oM YHCTO
IPOCTPAHCTBEHHBIX TPEXMEPHBIX TI'E€OMETPUYECKMX COOoTHoweHuil. Teopus  OlHIITENWHA
UCXOJIUT W3 OTPaHUYEHHOCTH M OTHOCUTEIBHOCTH TPEXMEPHOr0, YHUCTO MPOCTPAHCTBEHHOI'O
NPECTaBICHUS O MUPE U BBOJIUT 00Jiee TOYHOE IMPOCTPAHCTBEHHO-BPEMEHHOE MpE/ICTaBICHHE.
C ToukM 3peHusi TEOPHUH OTHOCUTEIHHOCTH B KapTHHE MHpa JOKHBI (DUTypupOBaTh YeThIpe
KOOpJMHATHI U €1 JJOJDKHA COOTBETCTBOBATH T€OMETPUSI.

3.IIpocrpancTBo u Bpemsi B CTO u OTO

CrennanbpHasi TEOpUsi OTHOCUTENIBHOCTH OblUIa co3nana AnpoepToM DiiHmTeitHoM B 1905
T. KaK pe3yibTaT 0000IIeHNs U CUHTE3a KilacCHYecKoi MexaHnku Hpl0TOHA U 3JIeKTpOIMHAMUKH
Makcgemna. CBoro padory «K anekTpoauHaMuKe ABWXKYIIMXCS cpel» DWHINTEHH HauWHaeT C
JIBYX TPEAINOJIO0KEHUM, KOTOPhlE B COBPEMEHHOM HAyKE HOCAT Ha3BaHUE ITOCTYJATOB TEOPHH
oTHocutenbHOCTH. Kak mnmcan cam OHHIITEHH, OH paccMaTpuBal 3TH IMOCTYNaThl Kak
MPEINOCBHUIKU IS TOTO, YTOOBI, «IIOJ0XKUB B OCHOBY TeOpHi0 MakcBesuia AJisl MOKOSIIUXCS Tel,
HOCTPOUTH MPOCTYIO, CBOOOAHYIO OT IPOTUBOPEUUI SNEKTPOANHAMHKY JABHKYLITUXCS CPEI.

[Toctynatel TeOpUHM OTHOCUTEIBHOCTH (POPMYIUPYIOTCS CIEAYIOMUM 00pa3oMm:

1) npuHIMO OTHOCUTENBHOCTH: BCE 3aKOHBI IPUPOABI OJMHAKOBBI BO  BCEX
WHEPLUUAIbHBIX CUCTEMAX OTCUETA;

2) NOpUHLUI IOCTOSHCTBA CKOPOCTHU CBETA: CKOPOCTh CBETa B IIyCTOTE OJUHAKOBA BO
BCEX MHEPLHAIBHBIX CUCTEMAX OTCYETA U HE 3aBUCUT OT JBHKEHUS UCTOYHHUKOB U IPUEMHHUKOB
CBETa.

N3 »>TuX 7OBYX MNPUHLWIIOB CIEAYIOT BCE TOJIOKEHUS TEOPUH OTHOCHTEIBHOCTH.
CrnencTBueM TIOCTOSHCTBA CKOPOCTH SIBISIETCA TOT (PAKT, YTO TOHSATHE OJHOBPEMEHHOCTH
COOBITHI, KOTOPBIM IMOJb30BAINCH B HHIOTOHOBCKON MEXaHHUKE ISl PacCyXJIE€HUUH O BPEMEHH,
CTaHOBUTCS OTHOCHUTENIbHBIM, 3aBUCSIIMM OT HaOmogarens. B kiaccmueckoil MexaHHKe
MPUHUMAETCS, YTO OJHOBPEMEHHOCTh ABYX COOBITUM, pa300IEHHBIX HEKOTOPBIM PACCTOSIHUEM,
MOXET OBITh YCTAaHOBJIEHA ITYTEM IIEPEHOCA YaCOB M3 OHOM TOUKH B JPYTyI0, U TAKOE JABHKEHHE
HUKaK He JOJDKHO CKa3bIBaThbCid Ha UX Xoae. OIHAKO NMpPOBEPUTH OJWHAKOBOCTH MOKAa3aHWUU
4acoB B JIBYX Pa3HBIX TOYKAX MOXHO JIHIIb C TIOMOIIBIO CUTHAJIA, KOTOPBIA PACIIPOCTPAHSIICS OBl
W3 OJTHOM TOYKH B APYryl0 MTHOBEeHHO. HO Takux curHamoB B mpupoje Her. CienoBaTeinbHO,
pPELINTh BOIIPOC O CUHXPOHM3ALMM YAaCOB MOXKHO TOJIKO ITyTE€M COIJIAILIEHUS O TOM, KOI/Ia 3TH
yachl ClIeyeT CUMTaTh MIYIIMMU CHHXPOHHO. 3a OCHOBY TaKOTO OMpeJesieHus (COTJIalIeHus )
OiHIITEHH GepeT CKOpOCTh cBeTa B BakyyMme. IlycTh mo yacam B TOUKe A CHrHaJl TOCIaH B
MOMEHT BPEMEHHU t; U TIOCIIE OTpaKeHUsI B TOUKe B Bo3Bpatuics B TOUKy A B MOMEHT BPEMEHU
t,. Toroa, Mo onpezeNeHnto, 4achl B TOUKE B CUHXPOHHBI ¢ 4acaMu B TOUKE A, €CIIM OHU MIYT
OJIMHAKOBO OBICTPO M B MOMEHT IIPUX0/1a CBETOBOT'O CUTHAJIa B TOUKY B uackl, ycTaHOBJIEHHbIE B
HEH, Mmoka3bpIBaloT BpeMs t3 = (t;+ t2)/2. YcTaHOBUB, YTO cJelyeT MOHHUMATh IOJ CHHXPOHHO
UIYIIMMH B Pa3HbIX TOYKAX MMPOCTPAHCTBA MOKOSIMIMMUCS YacaMu, DWHIITEWH a1 ONpeieeHre



OJTHOBPEMEHHOCTH M BpeMeHHU. Ho ycTaHOBIeHHas TakuM 00pa3oM OJHOBPEMEHHOCTb COOBITHIA
B OJIHOM CHCTEME OTCYeTa He OyJeT TaKOBOW B JAPYTrod CHCTEME, TBIIKYIICHCS OTHOCHUTEIHHO
nepBoil. Takum 00pa3oM, HEOOXOAUMO TOBOPUTH O COOCTBEHHOM BPEMEHH B KaXJIOW cucTeme
orcueTa. AOCOJIOTHOTO YHHBEPCAIBHOIO BPEMEHM HE CYIIECTBYET, a Halll OOBIJCHHBIC
IIPEJICTaBIEHUSI O TAKOM BPEMEHU — CIIEACTBHE TOTO, YTO MBI )KMBEM B MUPE MaJIbIX CKOPOCTEN U
MOJIB3yEMCS pu 3TOM MH(}OpPMallMOHHBIMU (37IEKTPOMarHUTHBHIMHU ) BOJIHAMH,
PacpOCTPaHSIOIIUMUCS CO CKOPOCTSIMU, CPABHUMBIMH CO CKOPOCTBIO CBETA.

Korga nossTHE OJHOBPEMEHHOCTHM MOTEPSUIO CMBICI, MOTEPSUIA CMBICT W JPYrue
noHATUS. OTHOCUTENBHBIM CTAJIO BpEMS, TaK KaK HaOJII0JaTeIN PacXoIATCs B OLIEHKAaX BPEMEHH,
IPOLIEIET0 MEXAY ABYMS OJHUMHU M TeMHU e coObitusiMu. [Ipu ckopoctu, OIM3KON K
CKOpPOCTH CBE€Ta, BpeMsl 3aMeJisieTcs. JImMHa Takke cTaja OTHOCHUTENIbHOM, T.€. 3aBUCALLEH OT
BbIOOpa cucTteMbl oOTcuera. Hampumep, eciu JBa KOCMHUYECKHX KopalOis JBUKYTCS
OTHOCUTEJIBHO JPYr Apyra, TO HaOJoJaTelb Ha KaXJoM M3 Kopaliel Oyaer BUAETh APYrou
KOpalib COKPATUBIIMMCS B HAIpPaBJIEHUU CBOEro JBHKeHUsS. [Ipu OOBIYHBIX CKOPOCTSIX TaKoe
COKpaIlleHHe MaJlo. 3eMiis, ABrKyIasics Bokpyr ComnHIa co ckopocThio 30 KM/c, oKaszanach Obl
HaAOJI0/IaTEeNI0, TOKOSALIEMYCS OTHOCUTEIBHO HEro, COKpaTHBIIEWCS JMIIb HAa HECKOJIBKO
caHTUMeTpoB. HO M3MEHEHus JUIMHBI CTaHOBATCA 3HAUYMTEIbHBIMHU, KOI/IA OTHOCHUTEIbHBIE
CKOpPOCTH O4Y€Hb BelIUKU. COKpalleHUE JUHEHHBIX pa3MEPOB TENl U 3aMEJICHUE JUIUTEIbHOCTH
IIPOMEXYTKOB BPEMEHH — CJIEJICTBUE PA3IIMYHBIX IIPOLECCOB U3MEPEHUS, KOTOPBIMU MOJIB3YIOTCS
pasnuyHble HAOMIOJATENM B Pa3HBIX CHUCTEMax OTcYeTa. DWHIITEHH mucan: «Bompoc o Towm,
pEaIbHO JIOPEHLIOBO COKpAILLEHUE WM HET, He uMeeT cMbicia. COKpalleHHE HE SBISIETCS
peabHBIM, MOCKOJIbKY OHO HE CYHIECTBYET Ul HaOJroAaTens, ABHXKYIIETOCS BMECTE C TEJIOM;
OJTHAKO OHO peaibHO, TaK KaK OHO MOXXET ObITh MPUHIMIIMAIBHO J0Ka3aHO (PU3HMUYECKUMHU
CpelcTBaMU JJisi HaOMoaTeNs, He IBHXKYILErocs BMecTe ¢ Teom». PenstuBucrckue 3hexTs
U3MEHEHMS JJIMHBI U BPEMEHH SKCIEPUMEHTAJIBHO JOKa3zaHbl. Tak, Hampumep, COOCTBEHHOE
BpeMsl ’KH3HU MHUOHOB (MMHU-ME30HOB), 00pa3yIOUINXCS B KOCMUYECKUX JIydaX B BEpXHHUX CIOSIX
aTMocdepbl, COCTaBISIET 10%. 3a s1o0 BpeMs, JaKe €CIIM OHU OYyIyT ABHTaThCS CO CKOPOCTHIO
CBeTa, MMOHBI IPOUYT paccTosHue He Ootee, yeM 300 cMm. Ho mpuOophl X perucTpupyroT, OHA
npoxozaar nyth B 10000 pa3 6onbmuit (30 kM). Teopust OTHOCUTEILHOCTH OOBSACHSET 3TO TEM,
qro Bpems 107 ¢ SIBISIETCS eCTECTBEHHBIM BPEMEHEM JKHU3HH YaCTHIIBI, H3MEPEHHBIM I10 dacaM,
JBUKYLIUMCS] BMECTE C ME30HOM, HO B CUCTEME OTCUETA, CBA3AHHOMN C 3eMJIEH, BPEMSI €T0 KU3HU
HaMHOTo OoJiblIe. 3a 3TO BpeMs MMOHBI U MPOXOAST 3eMHYIO aTMochepy.

1.4 JIeknus Ne 4 (2 yaca).
Tema: «DPu3udeckre OCHOBBI €CTECTBO3ZHAHUSY
1.4.1 Bonpochl JieKum:

1. [Ipenmer u 3anaun GU3NKH.

2. [IpyUHIIMIIBI CHMMETPHH U 3aKOHBI COXPaHECHUSI.
3. CrpykrypHas ¢pusuka.

4. Nnen 1 moHsATHSI KBAaHTOBOW MEXaHUKHU

1.4.2 KpaTkoe coaep:xkaHue BONPOCOB:

1.I1peamer 3axa4yu pU3NKH.

@usznka - 3TO KOMIUIEKC AMCLUUIUIMH, HU3y4yarolluxX OOIIHWe CBOMCTBAa CTPYKTYpHI,
B3aMMOJICHCTBUS U JBMKEHUSI MaTepuu. PU3UKY YCIOBHO JEISAT Ha TpU 00JacTu: a) QPU3MKY
IBUOKEHUS: 2) (U3WKYy B3aWMOJICHCTBHS: B) CTPYKTypHYIO ¢(usuky. Ocoboe ™ecTto B
COBpPEMEHHOM crucTeMe PU3NYECKUX HAayK 3aHUMAeT CTaTUCTHYecKas PU3uKa.

dusuka 3aHUMaET BEAyllee MECTO Cpedu €CTECTBEHHBIX HayK. Ee Maremarnueckuit
anmapat HauOosiee pa3BuT. OHa o00JIajaeT caMbIMU DPAa3BUTBIMU JIKCIEPUMEHTAIbHBIMU
meronamu. Ee mpejacraBieHus, pe3yinbTaThl U METOJBI MCIIOJIB3YIOTCS BCEMH 0€3 HCKIIIOUCHHS



€CTECTBEHHBIMH HayKaMH. DTO MPUBOJIUT K OOpa30BaHHIO MHOTOUYMCIEHHBIX CTHIKOBBIX HAyK -
reodusnka, GU3XUMHs, aCTPOPU3NKA U T.JI.

2.IIpuHIMNIBI CAMMETPHHU U 3aKOHBI COXPAHEHUS

[Ton cummerpueil MOHUMAIOT OJTHOPOAHOCTh, IPONOPIUOHATBHOCTD, TAPMOHUIO KaKHX-
TO MaTepHAIbHBIX O0BEKTOB. ACUMMETPHsI — MOHATUE MIPOTUBOIONOKHOE. JIT000# drznueckmii
O0BEKT COJEPKUT 3JEMEHTHl CUMMETPUM U acuMMeTpuu. PaccMoTpuM cummerpuu B (QU3UKeE,
XUMHUH U OMOJIOTHH.

B ¢usuxe cummerpust onpenenseTcs CaeayommuM 00pa3oM: eciti GU3HIecKue 3aKOHBI HEe
MEHSIIOTCS TIPU OTIPE/ICTICHHBIX MTPE0Opa30BaHUAK, KOTOPHIM MOXKET OBITH IO/IBEPTHYTA CUCTEMA
(pusmueckuit O0OBEKT), TO CUYMTAETCS, YTO OTH 3aKOHBI OO0JAJAlOT CHUMMETpHEH (Wiu
MHBapUAHTHbI) OTHOCUTEJIBHO 3THX MPeoOpa30BaHUiA.

Cummerpuu JEJIST Ha NPOCMPAHCMBEHHO-8peMenHble U 6HYmMpeHHUe, TIOCITIETHUE
OTHOCSTCS TOJIBKO K MUKPOMUDY.

Cpenu mpocTpaHCTBEHHO-BPEMEHHBIX PACCMOTPUM OCHOBHBIE.

1. Cosur Bpemenu. Mi3MeHeHHe Hayana OTcyeTa HE HM3MEHsSeT (U3UYECKUX 3aKOHOB.
Bpems oqHOpOIHO 11O BCEMY MTPOCTPAHCTBY.

2.CaBUr CHCTEMBI OTCYETa IPOCTPAHCTBEHHBIX KOOpAMHAT. Takas omnepauus He
U3MEHsAeT (U3NYECKUX 3aKOHOB. Bce TOUYKM MpOCTpaHCTBA PaBHONPABHBI, U TMPOCTPAHCTBO
OJITHOPOJIHO.

3. [loBopoT cHCTeMBl OTCYE€Ta MPOCTPAHCTBEHHBIX KOOPAMHAT TaKXKE€ COXpaHseT
¢u3nueckre 3aKOHbI HEM3MEHHBIMU — 3HAUUT, IPOCTPAHCTBO U30TPOITHO.

4. Kimaccu4ecKkuil IpUHIMIT ~ OTHOCUTENIbHOCTH  ['ayiniiest ycTaHaBIMBAE€T CUMMETPHUIO
MEXy IOKOEM U PAaBHOMEPHBIM MPSMOIUHEHHBIM ABHKEHHEM.

5. Obpanienue 3Haka BpeMEHU He U3MEHseT (PyHIaMEHTaIbHBIX 3aKOHOB B MAaKpOMUDE,
TO €CTh MPOLIECCHl MAaKpOMHpa MOTYT ONHMCHIBATHCS U MpHU OOpalleHuu 3Haka BpemeHH. Ha
YpOBHE MaKpoMHpa HaOII0AaeTcss HEOOpaTUMOCTh MPOIIECCOB, TaK KaK OHHU CBS3aHbl C
HEPAaBHOBECHBIM COCTOSIHHEM BceneHHOM.

CuMMeTpHs 1 3aKOHBI COXPAHEHUS

B 1918 r. Hemenkuii marematuk OMMmu Hetep nokazana ¢(yHIaMEHTAIbHYIO TEOpEMY,
YCTaHABIIMBAIOIIYIO CBSI3b MEXKIY CBOMCTBAMHM CHUMMETPUM M 3aKOHaMu coxpaHeHus. CyTb
TEOpeMbl B TOM, YTO HENPEPHIBHBIMU TNPEOOpa3OBaHUsIMH B MPOCTPAHCTBE-BPEMEHH,
OCTaBIISIIOIIMMU  WHBAapUAHTHBIM JICWCTBHUE, SBISIOTCA: CIOBUT BO BpPEMEHHU, CIBHUI B
IIPOCTPAHCTBE, TPEXMEPHOE IIPOCTPAHCTBEHHOE BpAIllEHHWE, YETBIPEXMEpPHBIE BpalllEHUs B
npoctpancTBe-Bpemenu. CornacHo Teopeme Herep, U3 MHBapUaHTHOCTH OTHOCUTENBHO CABHUTA
BO BPEMEHM CIIEyeT 3aKOH COXPAaHEHHUs DJSHEPruu; W3 HMHBAPUAHTHOCTH OTHOCHUTEIBHO
IPOCTPAHCTBEHHBIX CIBUIOB — 3aKOH COXpPAaHEHUS HMIIyJIbCca; U3 HMHBapUAHTHOCTHU
OTHOCHUTEJIBHO IIPOCTPAHCTBEHHOI'O BPALEHUS — 3aKOH COXpPaHEHHS MOMEHTa HMIIYJIbCa;
MHBAapHAHTHOCTh OTHOCUTENBHO MpeoOpazoBaHuil JlopeHna (YeTelpexMepHbIe BpallleHUus B
IPOCTPAHCTBE-BPEMEHH) — OOOOIIEHHBI 3aKOH JBMXKEHHs IIEHTpa Macc: LEHTp Macc
pETATUBUCTCKOM CUCTEMBI JBUKETCS pABHOMEPHO M NpsAMoJinHeHO. Teopema Hetep otHOCHTCS
HE TOJIBKO K MPOCTPAHCTBEHHO-BPEMEHHBIM CUMMETPUSAM, HO U K BHYTpeHHUM. Hanpumep, mnpu
BCEX TMPEBpAICHUAX DIIEMEHTApHBIX YAaCTHI[ CyMMa OJJIEKTPUYECKUX 3apsioB YacTHUIl
COXpaHsETCd HEU3MEHHOM.

3aKOoH COXpaHEHHs 3apsiia B MaKpocHCTeMax ObUl MOATBEPXKAEH SKCIEPUMEHTAIBHBIM
nyreMm 3agoaro 10 Herep, B 1843 r. M. ®@apaneem. Ctpororo HayqyHOro OOBSICHEHHS MPUYHH
BBITMIOJTHEHUSI 3aKOHA COXPAaHEHUS 3apsiia MoKa HeT.

[To MHeHMIO OJTHOTO M3 HanboJee U3BECTHBIX (PU3UKOB-TEOPETUKOB P. deiiHMaHa 3aKoH
COXpaHEHMsI HSHEPruu sSBIETCSd Hauboiee TPYAHBIM JJis TIOHMMaHHS U3 BCEX 3aKOHOB
COXpaHEHMs, T.K. BEJIMKAa CTENeHb ero aOCTPaKTHOCTU B OTIMYME, HANPHUMEP, OT 3aKOHA
COXpaHEHHUsI AJICKTPUUYECKOTO 3apsijia.

OHepruio J1000ro BHAa MOXKHO BBIYMCIHTH, WCHOJB3YS M3BECTHBIE COOTHOLICHHS, BO
MHOTHX CIIydyasix €€ MOXHO U H3MepuTh. Eciu CII0XHUTH BCE 3HAUYEHHUS, COOTBETCTBYIOIIHE



SHEPTUU pa3HbIX BUIOB, TO UX CyMMa Bcerja OyleT OJMHaKOBOH. BmecTe ¢ Tem He cymiecTByer
HUKAKHX pealbHbIX YacTUIl SHEPrUH, peub UJeT 00 abCTpakTHOM MaTeMaTHYeCKOM IpaBHIIE:
CYIIECTBYET YHCIIO, KOTOPOE HE MEHSETCS, KOrJa Obl Bbl €ro HH MOACYUTAIH. DHEPTUs MOXKET
CYILIIECTBOBaTh BO MHOXECTBE pa3iuuHbIX (opM. EcTb sHeprus, cBs3aHHasl ¢ ABM)KEHHUEM Tell
WIM yacTull (KWHETHYecKas DSHEprus); DJHEprus, CBs3aHHas C TPaBUTALUOHHBIM
B3aMMOJIeicTBIEM (NOTEHLIMAJIbHAs SHEPTHUs); TEIUIOBasi, JEKTPUUECKas U CBETOBAs SHEPTUS;
SHEPIUsl YNPYroCcTH MPYXKHH; XUMHUYECKas SHEPrHs; sAepHas >HEpPrus W, HAKOHEL, SHEeprus,
KOTOpOM o00JlajaeT YacTula B CHUJIY OJHOIO CBOEro CYIIECTBOBaHUS U KOTOpas MpsMO
nponopuuonansHa ee Macce (E = mc?).

MHorue u3 3Tux BUAOB ((OpM) SHEPTUHU CBsI3aHBI MEXIy coOoii. Hampumep, TemmoBas
SHEPIUs Tela — 3TO CyMMapHas KHMHETHYeCKas SHEprHs JBWKEHHs YacTHUIl B HEM, CBETOBas
SHEpPrusl €CTh HE UYTO MHOE, KaK JIEKTPOMArHUTHAs SHEPrHsl, yIpyras SHEprus U XUMHUYecKas
SHEPIUsi UMEIOT OJIMHAKOBOE IPOUCXOXKJEHHE — B OCHOBE TOM W JPYrod JieaT CHIIBI
B3aMMOJICHCTBHS MEKIY aTOMaMHU.

Korma wm3mensiercs SHEprusi Kakoro-tTo OJHOTO BHJA, B COOTBETCTBHHM C 3aKOHOM
COXpaHEHHMsI JOJDKHA M3MEHHUTHCS M Kakas-TO Jpyras 3Heprus (pOBHO Ha CTOJBKO XK€, HO B
oOpatHylo cTOpoHy). Hampumep, ecnu cxurare Oymary, XUMHUYEcCKash »SHeprus Oyzaer
YMEHbILIAThCS, HO TMOSBUTCA TEIUIOTa TaM, IJIE€ €€ paHblle He ObUIo, a CyMMapHasl SHeprus
JIOJ>KHA OCTAThCS MPEKHEN.

B 0O0ObluHON mpakTHKe CHpaBelIMBOCTh 3aKOHA COXPAHEHMsI SHEPruu HE BCerjaa
OYEBH/IHA, MHOT/Ia COBEPUICHHO HEMOHATHO, OTKY/AA B3sJach Ta WM HWHAs SHEPTHs, WU Ky/Aa
oHa ucyeszna. Ho, kak Obl HU OBUI CJIOKEH MPOIECC IHEPTeTUUECKUX MPeoOpa3oBaHM, TOTHAS
SHEPTHUs BCEra COXPAHSIETCs, HApyIIEHHH 3TOr0 3aKOHA HUKTO M HUKOT1a He (PMKCHUPOBAJL.

3.CTpykrypHas ¢pusuka.

OObekTaMH CTPYKTYpPHOM (U3MKM SBIAIOTCA 3JEMEHTBl CTPYKTYpbl — BEIIECTBa
(HampuMep, MoIeK)Ibl, amomvl, d1eMeHmapHvle Yacmuysl) 1 00JIee CIOKHOE 00pa3oBaHUE W3
HUX. JTO:

1) mma3ma - 3TO ra3, B KOTOpPOM 3HAUMTEIbHAas YacTh MOJEKYJ] WJIM aTOMOB
MOHU3HUPOBaHA!

2) KpHUCTAJIBI - 3TO TBEPJbIC TeNa, B KOTOPBIX aTOMbl WJIM MOJIEKYJIbl PACHOI0KEHBI
YIOPAI0YCHHE U 00pa3yIOT MEPUOANIECKH MTOBTOPSIOLIYIOCS BHYTPEHHIOIO CTPYKTYPY;

3) KMAKOCTH - 3TO arperaTHOE COCTOSIHHE BEIECTBa, KOTOPOE COYETaeT B cebe uepThl
TBEPJOTO COCTOSIHMA (COXpaHeHHEe O0O0beMa, OIpeneleHHas MPOYHOCTh Ha paspbiB) H
ra3zo000pa3Horo (M3MEHYUBOCTH (hOPMBI).

[Tpu BIIEIEHUN CTPYKTYPHBIX YPAaBHEHHI BEIIECTBA MOJIb3YIOTCS TAKUMU KPUTEPHSIMHU:

- MPOCTPAHCTBEHHBIE pa3Mepbl: YACTULIBI OJHOTO YPOBHS MMEIOT MPOCTPAHCTBEHHbBIE
pa3Mephl 0OTHOTO MOpsiAKa (HampuMep, Bce aTOMbI UMEIOT pa3Mephl opsiKa 107 cm);

- BpeMs IPOTEKaHuUs MIPOLECCOB: Ha OJTHOM YPOBHE OHO MPUMEPHO OAHOTO MOPSIKA;

- OOBEKTHI OJTHOTO YPOBHS COCTOSIT U3 OJHHMX U TEX K€ DJIEMEHTOB (HarpuMmep, Bce sapa
COCTOSIT U3 IPOTOHOB ¥ HEUTPOHOB);

- 3aKOHBI, OOBSICHAIONINE MPOLECCHl Ha OAHOM YPOBHE, KAaYECTBEHHO OTIMYAIOTCS OT
3aKOHOB, OOBSICHSIONIMX MPOLECCH Ha IPYTOM YPOBHE;

- OOBEKTHI Pa3HBIX YPOBHEH pPa3IM4aloTCs MO OCHOBHBIM CBOWMCTBaM (Hampumep, Bce
aTOMBI 3JIEKTPUUECKU HEUTPATIBbHBI, 8 BCE S/Ipa MOJIOKUTEIBHO "DJIEKTPUUECKU HAPSIKEHBI).

ITo mMepe OTKpBITHS HOBBIX YPOBHEH CTPYKTYphl U COCTOSIHUH BeIIEeCTBAa OOBEKTHas
00J1aCTh CTPYKTYpHOH (DU3UKH PACIIUPSICTCS.

Heo6x0auMo y4uThIBaTh, YTO MPH PEIICHUH KOHKPETHBIX (PM3NYECKHUX 337134 BOIPOCHI,
CBSI3aHHBIE C BBIICHEHUEM CTPYKTYPBI, B3aUMOCHCTBUS U IBUKEHHS, TECHO MEPEIIETAIOTCS.

B ocHOBe CTpyKTYpHOH OGHU3MKH JEKUT KOPIMYCKYJSPHBIM MOAXOJM K ONHCAHUIO WU
O0OBSICHCHUIO TIPUPO/IBI.



4.Mnen 1 NOHATHSA KBAHTOBOI MeXaHUKH

B 1925 r. B. I'efizenOepr mocTpous Tak Ha3bIBaeMYyI0 MAaTPUYHYIO MEXaHHKY; a B 1926 T.
3. Ulpénunrep paszpaboTan BOTHOBYIO MEXaHUKY. BCKOpe BBICHUIIOCH, YTO W MaTpHYHAs
MEXaHMKa, W BOJIHOBasS MEXaHWKa — pas3inyHble (GOpPMbl €IUHOW TEOpUH, MOIYy4HUBIIEH
HA3BaHHME KBAaHTOBOU (HEPENATUBUCTCKON) MEXaHUKH.

K co3nanuto maTpuunoit mexanuku B. 'eit3enOepr npuien B pe3ysabTaTe UCCIEI0BaHUN
CHEKTPAJIbHBIX 3aKOHOMEPHOCTEM, TEOpUM IUCHEPCUH, TJ€ aTOM IPEACTABISICS HEKOTOPOMH
CUMBOJIMYECKOM MAaTEMAaTHYECKOM MOJEIbI0 — KaK COBOKYIHOCTb T'apMOHHUYECKHX
OCLUWJIIATOPOB. DTU UCCIEIOBAaHMS MOATOJIKHYIN €ro K MBICIH O TOM, YTO NPEACTaBICHUS 00
aTOME KaK O CHUCTEME, COCTOSIIEHN U3 spa U BPALLAIOIIMXCS BOKPYT HETO 3JEKTPOHOB, KOTOPBIE
00JIaJatoT OIpEeeIEHHON Maccoil M JABMXKYTCSI C OINPENEICHHOM CKOPOCTHIO MO ONpPEIeIeHHOM
opOuTe, HY>)KHO IOHUMATh JINIIb KaK aHAJIOTHIO JIJIs yCTa-

HOBJICHUSI MAaT€MAaTUYE€CKOM MOJIEIH; MOJJMHHBIE )K€ XapaKTepUCTUKU aTOMa HaMH HeE
HaOmomaembl. Teopust aTOMHBIX sIBIeHWU, 1Mo [el3eHOepry, IODKHA OTrpaHUYMBATHCS
YCTaHOBJIEHUEM COOTHOILEHUN MEXIY BEIMUYMHAMHU, KOTOPbIE HEMOCPEICTBEHHO U3MEPSIOTCS B
SKCIIEPUMEHTANBHBIX HCCIEIOBaHUAX («HAONIOAAEMbIMUY) BEIMUYMHAMHU, B TEPMHUHOJIOTHU
leiizenOepra) — 4YacTOTOM W3IYYEHUS CHEKTPAIbHBIX JIMHUHA, WX HHTEHCHUBHOCTHIO,
noJisipu3anuei u T.1. A «HeHaO0JaeMble» BETUYMHBI, TaKUe, KaK KOOPIWHATHI 3JIEKTPOHA, €ro
CKOPOCTb, TPA€KTOPHsI, IO KOTOPOH OH ABMXKETCA, U T.I., HE CIEAYET UCIIOIb30BaTh B TEOPUU
aTomMa. BmecTto KoOpIMHAT U CKOpPOCTEH 3JEKTPOHA B €ro cxeme (UrypHpoBaiu abCTpakTHBIE
anreOpanvdecKue BeIMYMHBI -MaTPUIbl. MaTpHUIIbl COOTHOCHIIMCH ¢ HAOII0JaeMbIMU BETUYUHAMU
MIPOCTBIMU ITPaBUJIAMHU.

CornacHo NPUHILMIY COOTBETCTBUS, COOTHOIICHHUS BEJIIMYMH HOBOW TEOPUHU JOJIKHBI
OBITH AHAJIOTMYHBIMHU COOTHOIICHUSM KJIaCCHYEeCKUX BelW4HH. [Ipu 3TOM Ka)Ka0H KilacCH4ecKon
BEJIMYMHE HYKHO HAWTH COOTBETCTBYIOIIYIO €l KBAaHTOBYIO BEIMYMHY W COCTaBUTH
COOTBETCTBYIOIIIME COOTHOILIEHUS MEXAY HalJACHHBIMM KBAaHTOBBIMU BEJIMYMHAMH. Takue
COOTBETCTBUSI MOTYT OBITh TOMYYEHBI TOJIBKO W3 OIEpaluii W3MEpeHHs. AHaIU3UPys
3aKOHOMEPHOCTH HW3MEpPCHHsI BEIMYMH B KBAHTOBOM MeEXaHHMKE, [ ei3eHOepr NpUXOIUT K
BAXHOMY MPUHIUIUAIBHOMY pPE3yJIbTaTy O HEBO3MOXHOCTH OJHOBPEMEHHOTO TOYHOIO
U3MEPEHHS JIByX KAHOHUYECKM CONPSHKCHHBIX BEJIMYMH W YCTAHABIMBAET TAaK HA3bIBAEMOE
COOTHOLLIEHUE HEOIIPEIETIEHHOCTEM:

AqlApl - h’

rae Agi — TOYHOCTh M3MEpPEHHsI KaKOH-TMOO0 M3 KOOPAMHAT YacTULbL, Ap;, — TOYHOCTb
OJTHOBPEMEHHOI'0 M3MEPEHUs] COOTBETCTBYIOILEr0 MMIyibca; h — mocrosHHas Ilnanka. Ortot
OPUHIUN  SBIISICTCS OCHOBOM  (PM3MUECKOW WHTEpIpeTald KBAaHTOBOW MEXaHUKH, €€
MaTeMaTHYECKOro anmnapaTa, Urpaet OOJIbLIYIO IBPUCTHYECKYIO POJIb.

Bropoe HampasiieHHE B CO3JaHUMU KBAaHTOBOM MEXaHMKM OmNMpanack Ha uuerwo JI. ne
Bbpoitnst 0 BONMHOBOM mpuposie MaTepHalbHBIX dYacTuil. Ha mepBbie paboTel ae bpoiinsa, B
KOTOPBIX BBICKA3bIBAJIaCh W€ BOJH, CBA3aHHBIX C MaTepUAIbHBIMU YacTUIAMH, HE 0OpaTUiIH
cepbe3Horo BHUMaHusA. Jle Bpoilne BrocneacTBuu nucall, 4TO BbICKa3aHHbIE UM HUAEU ObLIM
IPUHSTHI C «yIUBIECHUEM, K KOTOPO-

My HECOMHEHHO NPUMEIINBAJIACh KaKas-TO JOJI CKenThiu3Ma». Ho He Bce cKkenTuiecku
OTHECIIUCh K uaeaM Jae bpoitnsa. OcoOeHHO CUIbHOE BIMSHHE 3TH HJEU OKa3alu Ha O.
[IIpénuHrepa, KOTOpBIM YBUAEI B HHUX OCHOBY Ul CO3JaHHSA BOJHOBOTO BapHaHTa TEOPUU
KBaHTOBBbIX IpoueccoB. B 1926 r. lpénunrep, pa3BuBasg uzaen e bpoiins, nmoctpoun Tak
Ha3bIBACMYIO BOJIHOBYIO MEXAaHHMKY, B OCHOBE KOTOPOH IPENCTABICHUE O TOM, YTO KBAaHTOBBIE
IIPOLIECCHI CIIEAYET IOHUMATh KAaK HEKUE BOJIHOBBIC IIPOLIECCHI, XAPAKTEPU3yEeMbI€ BOJHOBOU
byakuueir y. Dynkuwms y omnpenensercs auddepeHInaTbHBIM ypaBHECHHEM («ypaBHEHUE
[pénunrepa»). YpaBHenue lIpénuHrepa omucelBae€T W3MEHEHHE BO BPEMEHM COCTOSHUS
KBAaHTOBBIX OOBEKTOB, XapaKTEpU3yeMbIX BOJHOBOW (QyHKuueil. Eciam m3BecTHa BOIHOBas
(GyHKLUS B HEKOTOPBIM HAayaJlbHBI MOMEHT, TO C NOMOIIBIO ypaBHeHus Lllpénunrepa mMoxHO
HaTH BOJTHOBYIO (DYHKIIMIO B JII000M MOCIETyIONUIl MOMEHT BPEMEHH t.



Kpowme Toro, [lIpénuarep mocTaBmil BOIPOC O CBSI3U €ro Teopuu ¢ Teopuel ['eitzendepra
U TOKa3all, YTO MPU BCEM PA3IMYUU UCXOTHBIX (PU3NUECKHUX MOJOKEHUI OHM MaTeMaTHYeCKu
DKBUBAJICHTHBI. lHaue roBops, B KBAaHTOBOW MEXAaHMKE pa3HULA MEXIYy IOJEM U CHUCTEMOM
yacTull ucuezaer. Hanpumep, 3eKTpoH, BpallaloIIUics BOKPYT Sapa, MOXKHO MPEICTaBUTh Kak
BOJIHY, JJIMHA KOTOPOW 3aBUCUT OT €€ CKOpOCTU. Tam, rje yKIJIaabIBaeTCs IEI0€ YHCIO JJIUH
BOJIH 3JIEKTPOHA, BOJHBI CKJIAJIBIBAIOTCS U 00pa3yrOT OOPOBCKHE pa3pellieHHbIE OPOUTHI. A Tam,
I7Ie [eJI0€ YWCIO JUTMH BOJH HE YKJIaJbIBaeTCs, TPEOHM BOJTH KOMICHCHPYIOT BIAIUHBI U
opOuTHl He OyayT paspemieHbl. JTO TakKe O3HadaeT, 4Tro o0pa3 MarepuaabHOM TOUKH,
3aHUMAIOIIEH ONPENIEeTICHHOE MECTO B IMIPOCTPAHCTBE, CTPOTO TOBOPS, SBISETCS MPUOTHKEHHBIM
U MOKET OBITh COXpPaHEH TOJBbKO MPU PACCMOTPEHHUU MaKpOIPOILIECCOB, MOJOOHO TOMY KaK MbI
MOJIb3YeMCSl MPEJCTABICHUEM O CBETOBOM JIyde, KOTOPOE TEPSIeT CMBICH, €CIM paccMaTpUBaTh
SABJICHHUS TUPPAKITUN U UHTEPPEPECHITHH.

MaremaTuueckui arnmnapar KBaHTOBOM MEXAHUKU oKazajcs JIOTUYECKU
HENPOTUBOPEUYHUBBIM, CTPOTMM M U3SIIHBIM, a OTHOIICHUS MEXIy MaTeMaTHYeCKUMH U
(GU3HYECKUMHU BETHMYMHAMHU YCTAHABIMBAIOTCS CTPOTO W 4eTKO. OCHOBHBIC TOHSTHS KBAHTOBOM
MEXaHUKH — «KBAHTOBOE COCTOSIHHE», «BEKTOP COCTOSHUS», «omeparop» u aAp. Bo3moxHocTu
anrmapara KBaHTOBOW MEXaHUKHU BO3POCIIH, KOTJa aHAJIU3 CIEKTPOB aTOMOB MPUBEII K CTaBICHUIO
0 TOM, YTO JIEKTPOHY (M BCEM 3JIEMEHTApHBIM YacTHUI[aM) KpOMe 3apsia U Macchl MpHUCYyIIa elle
OJIHA BHYTPEHHSSI XapaKTePUCTHKAa — CIUH (COOCTBEHHBI MOMEHT KOJHYECTBA JBIIKCHUS,
MMEIOIIMK KBaHTOBYIO mnpupony). IlpencraBmenne o crnmnae mno3Boimwio B. Ilaymm (1925)
chopMyIMpoOBaTh MPHUHIMI 3ampera (COrJiaCHO KOTOPOMY B MPOU3BOJIBHOHN (u3mueckoit
CUCTEME HE MOKET ObITh ABYX 3JIEKTPOHOB, HAXOMASIIUXCS B OAHOM U TOM € KBAaHTOBOM
COCTOSTHUM), KOTOpBIA WMen (PyHAAMEHTaIbHOE 3HAYEHUE IJIS MOCTPOCHHUS TEOPHH aToMa,
KBaHTOBOI XMMUU, TEOPUU TBEPAOTO Tela U JIp.

3a OTHOCHUTEIBHO KOPOTKOE BpeMsi (HEpEIsTUBUCTCKAsl) KBAHTOBAs MEXaHUMKa Hallia
MPUMEHEHHE MPU PEHIeHUH OONBIIOT0 Kpyra TEOPETUYECKUX W MpaKTU4Yeckux 3anad. [Ipexne
BCEro A3TO KacaeTcsi OOBSCHEHHUS CTPOCHHUS aTOMOB U MOJICKYN, MEPHOJUYECKON CHCTEMBI
3JIEMEHTOB, XUMHUYECKOW CBsi3U. C MOMOIIBIO KBAHTOBOM TEOPUM YAAJIOCHh MOCTPOUTH TaKXKe
Oojee  COBEpIICHHBIE  TEOPUH  TBEPIOTO  Tela,  DIEKTPUYECKOW  TPOBOJUMOCTH,
TEPMOAJIEKTPUYECKUX SBJIEHUH, QeppoMarHeTusma U T.4. OHa MO3BOJMIA MTOCTPOUTH TEOPUIO
pPaAMOAaKTUBHOTO paclaja, a B AalbHEHIeM crana 0a30i Ui suepHOW (U3UKH U SICPHOM
SHEPreTHKU.

Bcenen 3a ocHoBononararomumu padoramu Ilpénunrepa mo BoJIHOBON MeXaHUKE ObUIN
OPEINPUHITHl TEPBbIE MOMBITKA PEIATUBUCTCKOrO 0000IIEHHS KBaHTOBO-MEXaHUYECKUX
3aKoHOMepHocTel, n yxe B 1928 r. II. /lupak 3a/10)kM1 OCHOBBI PENIATUBUCTCKON KBAaHTOBOMU
MEXaHUKH.

[lapannenbHO €O  CTAHOBJIEGHHMEM KBAHTOBOM MEXAHMKHM  OTKPBIBAJIUCh HOBBIC
aneMeHTapHbie yacTuilbl. K oTkpbeITHIO B KOHIlE XIX B. mEepBOM 3JIEMEHTApPHOW YacCTUIbI —
AIIEKTPOHAa — J00aBUIMCh OTKPBITUS (POTOHA (TEOpeTHHecKH mpeackasaH A. DUHIITEHHOM,
1905, skcniepuMmenTanbHO oOHapykeH P. Mumnukenom, 1915), npotona (3. Pesepdopa, 1919),
Heirpona (k. Yensuk, 1932), nosurpona (K. Anaepcon, 1932), mroonos (K. Anagepcon u ap.,
1936); B 1930 r. B. [1aynu O0b110 TIpeicka3aHo CYIIECTBOBAaHUE HEUTPHUHO, — YACTHUIIBI, KOTOpas
ObuTa SKCIEPUMEHTAIbHO OOHapykeHa Jmmb B 1953 1. Bmecte ¢ Tem no Btopoit mupoBoit
BOIHBI OTKPBITHE HOBBIX JJIEMEHTApPHBIX 4YacTull (B OCHOBHOM B KOCMHUYECKUX JIy4ax)
paccMaTpuBaIOCh KakK 3aKOHOMEpPHOE YTOUHEHHE KBAaHTOBOM KapTHHBI MaTepHUH, KOTOpPOE HE
HEeceT B ce0e MPUHITMIHAIBHBIX HeOKuaaHHocTel. CuTyarus pe3ko u3MeHuaach B kKonie 1940-x
— Havasie 1950-x TIT., KOrjia ¢ Co3JaHueM YCKOPHUTENEH 3apsKEHHBIX YaCTUIl MCCIIEIOBAHUS B
3TOM 00JIACTH MOIYYUIIU JOMOJHUTEIbHBIN UMITYJIBC U Pa3BEPHYIUCH LIUPOKUM (PPOHTOM.



1. 5 Jlekuus Ne 5 (2 yaca).
Tema: «CoBpemMeHHass aCTpOHOMHUYECKAsi KApTUHA MUPa»
1.5.1 Bonpocel JieKum:

1. Ocob6ennoctu actpoHOMHH XX B
2. CoaHeyHast cucTeMa

3. 3Be3abl. DBOJIIOIHNS 3BE3I.

4. T"amakTuku. Bunasl rajgjakTuk

5. Opoironusa Beenennon

1.5.2 KpaTtkoe coaep:xkaHue BOINPOCOB:

1.0cob0ennoctu actpoHomuu XX B

B XX B. B aCTpOHOMMHM IIPOU3OLLIN [IOUCTUHE pajuKaibHble u3MeHeHus. [Ipexne Bcero
3HAYUTENIbHO PAaCIIUPUIICS U 00OoraTWicA TeopeTUYecKui (PyHIaMEHT aCTPOHOMHUYECKHX HayK.
Hauunas ¢ 1920— 1930-x IT. B KaueCTBE TEOPETUUECKON OCHOBBI aCTPOHOMUYECKOTO MO3HAHUS
CTaJld BBICTYNaTh (HApALy C KIACCMUYECKOW MEXaHHMKOW) pENATUBUCTCKAas W KBAHTOBas
MEXaHMKA, YTO CYIIECTBEHHO pAa3ABUHYJIO «TEOPETHUUYECKUA TOPU30HT» aCTPOHOMMUYECKHX
uccienoBanuii. Kpome Toro, pagukaibHO U3MEHUIICS SMITMPUUYECKUA Oa3uc aCTPOHOMHHM — OHA
cTajia BCEBOJIHOBOM.

OOmiasi Teopusi OTHOCUTENBHOCTH Jajla BO3MOXKHOCTh Pa3pelIuTh MapaJoOKChl
HBIOTOHOBCKOW KOCMOJIOTHUH, CQOPMYJIUPOBaTh KOHKPETHOE TPEACTABICHUE O IMpeaMere
KocMosiorun  ((pu3mKo-reoMeTpudYecKue CBOWCTBAa BceleHHOW Kak  Ieoro),  €o3JaTth
TEOPETUYECKHE MOJICNU SIBICHUH TaJJaKTHUECKUX M KOCMOJOTMuYecKux macmrabos. [lo cyrtu
OTO BnepBble MOCTaBUIa KOCMOJIOTHIO — 3Ty BOXHYIO OTpPAcib aCTPOHOMHUU — Ha TBEPAYIO
Hay4yHYIO [10YBY.

CoznaHue KBaHTOBOW MEXAaHMKHM OOECIEeUMIIO NEePEeOPUEHTAIMIO 3aJad acCTPOHOMHH C
U3y4yeHHs] B OCHOBHOM MEXaHMUYECKUX JBI)KCHUH KOCMHUYECKMX Tel (TOoA BIMSHUEM
IPaBUTALMOHHOIO MOJIA) Ha M3yuyeHUE MX (PU3MUECKHX XapaKTEPUCTHK, MOCITYKHJIO MOUIHBIM
UMITYJIbCOM DPa3BUTHA KaK acTpO(U3MKH, TaK M KOCMOTOHMYECKOTO acleKTa acTpOHOMHUU (B
YaCTHOCTH, IIOCTPOCHHSI TEOpUU CTPOEHHUS 3Be3/l, HCTOYHHUKOB DSHEPTUM U MEXaHHU3MOB
ABOJIIOLIMHU 3BE3]], 3BE3JHBIX CUCTEM U JIp.).

Hapsiny ¢ 3THUM CyIIECTBEHHO COBEpUICHCTBOBAJIUCH W HAMIUPUYECKHUE METOJIbI
ACTPOHOMMYECKOTO MO3HAHM. YKe B MEpBOM TpeTd XX B. C CO3aHUEM HOBBIX 00Jiee MOILTHBIX
TEJIECKOMIOB W pPa3pabdOTKOl 00jiee COBEPIICHHBIX METOJIOB CIEKTPOCKOIHUH OBUT OTKPBIT
IPAaHAMO3HBIA MHUpP TAIAKTHUK, IMOJYYMJIa MOIIHBIA HMMITYJbC BHETAJTaKTHUECKash aCTPOHOMHUS
(2.Xab06u1), KapAMHAIHHO MPOABUHYIINUCH MCCIICIOBAHUS B 00JACTH 3BE3THON aCTPOHOMHH, YTO
JAJI0 BO3MOKHOCTb BBIICHUTH 3MIIMPUYECKHE 3aBUCHUMOCTH MEXIYy IapamMeTpamMHu 3Be3[
(mmarpamma ['epummpynra—~Peccena) u  ap. Eme Oosee panukanpHble HW3MEHEHHS B
HMIIUPUYECKOM Oa3znuce acTpOHOMHMM TPOU3OLLIM BO BTOpoil mojoBuHe XX B. Eciu B
KJIACCMYECKON aCTPOHOMUU CYIIECTBOBAJI 0 CYTH OAHMH Y3KUH KaHaJ MOJy4eHUs MHGOpMaluu
00 acCTpOHOMMYECKMX OOBEKTaX — BHUAUMBIA CBET (HAONIOJCHUS HEBOOPYKEHHBIM TIJIA30M,
ONTHUYECKUH TEJIECKOIT), TO BO BTOPOH MosoBuHE XX B. M B Hadane XXI B. MOJIydeHUE TaKOU
UH(OPMALIUU OCYIIECTBIISAETCS MO YETHIPEM KaHaJIaM.

Bo-niepBbIX, 3TO 3JEKTPOMArHUTHbIE BOJHBI, HPUYEM HE TOJIBKO B ONTHYECKOM
nranasoHe. ACTPOHOMUS CTajla BCEBOJHOBOM. DTO 3HAYMT, YTO HAOJIOJCHUS MPOBOJAATCS Ha
BCEX JlMama3oHax JJIeKTPOMAarHUTHBIX BOJH  (paguo, UH(paKpacHbIl, ONTHYECKHIA,
yAbTpaduOIETOBbIH, PEHTIEHOBCKHI M TaMMa-auana3oHsl). B Hactosiiee Bpems cBeime 60%
uH(pOpMal 0 KOCMHYECKHX O0BEKTaX W Mpoleccax HeCyT B ceOe BHEONTUYECKUE TUANa30HbI
AJIEKTPOMArHUTHBIX BOJIH, HAuWHas C CaMbIX JJIUHHBIX PaJMOBOJIH U 3aKaHYMBAs CaMbIM
KOPOTKUM TraMma-auana3zoHoM. OueHb BEIMKO 3HaueHue HHGOpMaluu, KOTOPYK HECYT, B
YaCTHOCTH, PEHTT€HOBCKHE W T'aMMa-Iy4M. Tak, PEeHTTEHOBCKHE TEJECKOIbl IPEIOCTABIISIOT
CBEICHMSI O YEPHBIX JbIpax, JOHOBOM U3ITYyYEHHUH U Jp.; TaMMa-aCTPOHOMHUS — O BCIIBIIIKAX Ha
ConHue, nmynbcapax, HEWTPOHHBIX 3Be3fax M Jp. [Ipm 3TOM pEeHTreHOBCKHME M TraMMa-JIy4H,
u3NlydyaeMble OCOOEHHO MOIIHBIMM HCTOYHUKAMH, IMOTJIOMIAIOTCS B 3€MHOM arMocdepe, U



MO3TOMY HEMOCPEACTBEHHO MOTYT HAOMIONAThCS TOJIBKO M3 KOCMOCA, CO CIyTHUKOB,
OpOUTAIBHBIX CTAaHIMKA JHOO0 (B HEKOTOPBIX CiIydasx TaMMa-U3JIy4eHHUs) C BBICOTHBIX
a’pOCTATOB.

Bo-BTOpBIX, 3TO KOCMUYeckue ydn. Ha 3emito u3 rimyOuH kocMmoca, a Takxke oT ComHia
HETPEPHIBHO JIBIOTCSA MOTOKHM Jy4yed. HekoTopble M3 HUX [IOCTUTAOT MOBEPXHOCTH 3E€MIIH,
JIpyTUe B3aWMOJICHCTBYIOT ¢ ee aTMocdepoi. B KocMHuecknx ydax BBIIEISETCS TMEPBUYHBINA
cocTaB (BBICOKOAHEPTETHUYECKHE DJIEKTPOHBI, MPOTOHBI, MO3UTPOHBI, AHTUIIPOTOHBI, TSIKEIBIC
spa U Jp.) ¥ BTOPUYHBIM COCTAaB (YaCTHIIBI, OOpa3yroluecs B pe3yibTaTe B3auMOICHCTBUS
YaCTHUI[ TEPBUYHOTO COCTAaBa CO 3BE3AHBIM, MEX3BE3AHBIM, MEXIUIAHETHBIM M JAPYTUM
BEIIIECTBOM).

B-Tperbux, 370 HeWTpuHHas acTpoHoMmus. Kak MBI yxe OoTMeuanu, HEUTPUHO OYEHb
c1ab0 B3aMMOJICHCTBYET C BEIIECTBOM U TPYIHO PETHCTPHUPYETCS . 3aTO OHO HECET IIEHHEHUIITYIO
uH(pOpMAIIMIO O TpoIeccax, MPOTeKAIMX BHYTpH 3Be3n, ConHia, B riyomHax BceneHHOI,
BCIIBITIIKAX CBEPXHOBBIX 3BE3] U JIp. B 4acTHOCTH, MOTOK HEUTpUHO ObLT 3apukcupoBan B 1987
I. BO BpeMS BCIIBILIKM CBEPXHOBOM 3BE3/Ibl B rajJakKTUKE, UMEHYyeMOU bosbimM MaremianoBeiM
obmakoMm. [lokazarenbHO, YTO AETEKTOp 3adUKCHUPOBAT B ATOM MOTOKe 12 HedTpuHO M3 116
npomrenmmx yepes Hero! Ha apyroit yctanoske 3a 30 et HaOmrOA€HUN yIaI0Ch 3aMKCHPOBATh
2000 ueiirpuno ot CouHiia.

2.CostHeyHasl cucTeMa

CaMmpIMH SIDKUMH W3 TIOCTOSIHHO HAOJIFOMaeMbIX HaMH HEOECHBIX OOBEKTOB, KpOME
Connua u JlyHbl, SBISIIOTCS COCEAHUE ¢ HAMM TIaHEThl. OHU MPUHAJIEXKAT K YUCTY TeX ACBSATU
MHUPOB (BKJIIOYasi 3eMiTi0), KoTopble obOpariarorcs Bokpyr Comnna (a ero paguyc 700 ThIC. KM,
T.e. B 100 pa3 Oonpimie pamuyca 3eMiM) Ha pPACCTOSHUSAX, JOCTUTAIOIINX HECKOIBKUX
MUJTMApI0B KujoMeTpoB. ['pymnmna manet BMecte ¢ ConHieM coctaisieT COTHEUHYIO CUCTEMY.
[InaneTsl XOTS M KaXXyTCs IMOXOXKMMH Ha 3BE€3llbl, B JCHUCTBUTEIBLHOCTH TOpPa30 MEHbIIIE
nocineAHUX U TeMHee. OHM BUAHBI TOJBKO MOTOMY, YTO OTPA)KarOT COJHEYHBIN CBET, KOTOPBIN
KQKETCS OYCHbD SIPKUMH, TTOCKOJIbKY TIAHETHI TOpa3o Oimke K 3emiie, 4eM 3Be3/Ibl.

Kpome mnaneT, B COTHEUHYIO «CEMbIO» BXOJAT CIYTHUKH IUIAHET (B TOM YHCIIE W Hall
cnytHuk — JlyHa), acTepounbl, KOMETbl, MeTeopHble Tena. llmaHeTsl pacmosioKeHbl B
cienyromeM mopsake: Mepkypuii, Benepa, 3emns (ogun cnytHuk — JlyHa), Mapc (nBa
cnytHuka), FOmurep (15 cnyraukoB), Caryph (16 ciiyraHukoB), Ypan (5 ciyraukoB), Henrys (2
cnytHuka) u [Tnyron (1 cnytHuk). 3emis B 40 pa3 6mmxe k Conuny, yem [lmyToH, u B 2,5 paza
nansiie, yeM Mepkypuil. Bo3moxHO, uTo 3a II1yTOHOM €cThb emie 0JHa WU HECKOJIBKO IIJIaHET,
HO TOMCKH UX CpPelIM MHOXKECTBa 3Be3[] ciiabee 15-if BETMYMHBI CIMIIKOM KPONOTIMBBI U HE
OTIPAB/BIBAIOT 3aTPAYCHHOTO BPEMEHU. BO3MOXKHO, OHM OyIyT OTKPBITHI «HAa KOHYHKE IEpay,
KakK 3To yxe 0buto ¢ Ypanom, Henrrynom u [limyToHOM.

Baxnuyro posnb B CoIHEUHOM cHCTEME UTPACT MEKILIaHETHAs cpefia, T (hOPMBI BEIIeCTBA
U TI0JI51, KOTOPBIE 3aMOJHAIOT NpocTpaHCcTBO CoHEYHOM cucTeMbl. OCHOBHBIE KOMIIOHEHTHI 3TOM
Cpelbl — COJIHEYHBIN BeTep (MOTOK 3apsiKEHHBIX YacTHUI], B OCHOBHOM MPOTOHOB U 3JIEKTPOHOB,
UCTeKaoImXx ¢ noBepxHoctu CoHIA); 3apsKEHHbIE YaCTHUIbl BHICOKOW YHEPTUH, MPUXOISIINE
U3 MIYOMH KOCMOCQ; MEKIIJITAHETHOE MAarHUTHOE I0JIe; MEXKIUTAHEeTHAsI TbUTh (OOJbIIas 4acTh C
maccoit 10°—107 I'), OCHOBHBIM HCTOYHHUKOM KOTOPOH SIBIISIIOTCS KOMETHI, HEUTpaIbHBIN ra3
(aToMbI BOAOPOAA U TENNS).

[To ¢u3nueckum xapakTepUCTUKaM IUIAHETHI ACNATCS Ha JIBE TPYIIIbL: IJIAHEThI 3€MHOTO
tuna (Mepkypuii, Benepa, 3emns, Mapc) u mmanersl-rurantsl (FOmurep, CatypH, Ypah,
Hentyn). O IlnyToHe M3BECTHO Majo, HO, TO-BHJAMMOMY, OH OJIMKE 1O CBOEMY CTPOCHHIO K
IJIAHETaM 3€MHOM TPYMIIBI.

Crpoenue mraner. CTpoeHHE TUTAHET CIOWCTOC. BBIACISIOT HECKOIBKO CHEePUYSCKUX
000JI0YEK, PA3IMYAIONINXCA M0 XUMHUYECKOMY COCTaBy, (Pa30BOMY COCTOSIHUIO, TUIOTHOCTH W
JIPYTUM XapaKTePUCTHKAM.

Bce miaHeTsl 3eMHOI TpyHIbl UMEIOT TBEPbIE 0OOJIOYKH, B KOTOPBIX COCPEIOTOYCHA
mouTH Bcs MX Macca. Benepa, 3emis u Mapc obGnamaror ra3oBeiMH atMochepamu. Mepkypuid



NpakTUYecKu JuiieH atmocgepbl. OKyTaH IUIOTHOM aTtMocdepoil KpyNHEHIIMHA CIyTHUK
Carypaua — Turan, KoTOpeli TO pa3mepaMm Oombine TUTaHeTsl Mepkypuii. Tutan —
€MHCTBCHHBIN CIyTHUK B Hamield COTHEYHOU cucTteMe, 00JIalalomuii MOCTOSHHON U TUIOTHON
razoBoi arMocdepoii, KOTopass COCTOMT TJIaBHBIM 00pa3oM M3 a30Ta M MeTaHa. 3allylIeHHas B
1997 r. x CatypHy aBTOMaruyeckass KocMuueckas craHuus «KaccuHu», yxe mnepenaBLias
nzoopaxkenuss CarypHa, B 2004 1. nomkHa CcOMM3UTBCS C THUTAaHOM, CIYCTUTh Ha €ro
MIOBEPXHOCTh, «IPUTHTAHUTH» Ha MapalIoTe KOCMHYECKHH 30HA «[ tOWreHc», KOTOpblid Oyaer
nepeaaBaTh HH(YOPMAIHIO O COCTOSTHUU aTMOC(ephl U TOBEPXHOCTH TuTaHa (ee Temmneparypa —

180°C).

3.3Be3anl. JBOJMIONMA 3BE3

3Be3na — MmiasMeHHbI map. B 3Be3max cocpenoToueHa ocHoBHast macca (98—99%)
BHIMMOI'O BEIIECTBA B HM3BECTHOW HaM 4acTh BceneHHOW. 3Be3ALl — MOIIHBIE WCTOYHUKHU

sHepruu. B yacTHOCTH, ®U3Hb Ha 3emiie 00s3aHa CBOMM CYIIECTBOBAHHWEM DHEPTHH HU3ITy4EHUs
CouHiza.

BemecTBo 3Be3n mpencTaBiseT coOOW Ia3My, T.e. HAXOAWTCS B MHOM COCTOSIHUU, YeM
BEIIECTBO B MPUBBIUHBIX A HAc 3€MHBIX ycioBusX. [lmasma — 3T0 yerBeproe (Hapsanay ¢
TBEPABIM, JKUIKUM, Ta3000pa3HbIM) COCTOSIHUE BEIIECTBA, MpEICTaBisAioNiee coOou
MOHM3UPOBAHHBIM Ta3, B KOTOPOM TMOJOXHUTENbHbIE (MOHBI) U OTpULIATENbHbBIE 3apsbl
(9TIEKTPOHBI) B CPEHEM HEUTPATU3YIOT APYT Apyra. B 3eMHBIX yCIOBHSX IJIa3Ma BCTPEUASTCS
OUYEHb PEIKO — B AJIEKTPUUYECKUX pa3psAliaX B razax, MOJIHHHU, B MPOIIECCaX FOPEHUS U B3pbIBa U
ap. Okono 3emiu Tuia3Ma CYIIECTBYET B BUJE COJTHEUHOTO BETPA, PaIUAIMOHHBIX IOSICOB,
nonocgeps! U Ap. 3aTo Bo BceeneHHON B COCTOSHMU TUIa3Mbl HAXOAWUTCS MOAABIAIONIAs YacTh
BemiecTBa. Kpome 3Be31, 3T0 — MEX3Be3HAs Cpefa, TaJaKTUYeCKHe TyMaHHOCTH U ap. UTak,
CTpPOTO TOBOPS, 3B€3/1a — ATO HE MPOCTO I'a30BbIH 11ap, a IUIa3MEHHBIN MIap.

Bricokast CBETMMOCTh 3BE3], TMOJICp)KMBacMas B TEUEHUE JIUTEIBHOTO BPEMEHH,
CBUJICTENILCTBYET O BBIJEICHUM B HUX OTPOMHBIX KoynyecTB 3Hepruu. CoBpeMeHHas (pusuka
YKa3bIBaeT Ha JIBA BOBMOXKHBIX MCTOYHHKA YHEPTHH — IPABUTALMOHHOE CXKATHE, MPUBOJISIIEE K
BBIJICJICHUIO TPaBUTALIMOHHOM SHEPTUM, U TEPMOSIEPHbIE PEaKLUU, B PE3yJbTaTe KOTOPHIX U3
sep JIETKUX DJEMEHTOB CHHTE3UPYIOTCSA sapa Ooliee TSHKENBIX AJIEMEHTOB M BBIICISICTCS
00JIbIIOE KOJIMYECTBO IHEPTHH.

Kak moka3sIBarOT pac4eThl, SHEPTUU TPAaBUTAIMOHHOTO CHKATHs OBLIO OBl JOCTATOYHO JISI
noaaep>kanus ceetumoctu ConHia B TedyeHue Beero juib 30 mutH jet. Ho u3 reonorudeckux u
IPYTHX JaHHBIX CIEAYyeT, 4TO CBeTHMOCTh COJHIIA OCTaBaJlaCh MPUMEPHO TOCTOSIHHOW B
TEUEHHE MWJUIMAPAOB JIeT. ['paBUTAllMOHHOE CXKATHE€ MOKET CIIY)KUTb HCTOYHUKOM JHEPIUU
JUIIb JJi1 OYeHb MOJOABIX 3Be3l. C NIpyroil CTOPOHBI, TEPMOSACPHBIC PEAKIIUU MPOTEKAOT C
JIOCTaTOYHOM CKOPOCTHIO JIHIIb MPU TEMIEPATYpPax, B THICSYM pa3 MPEBBIMIAIONIUX TEMIIEpaTypy
noBepxHocTH 3Be3d. Tak, mis ConHia TemmepaTypa, MpH KOTOPOH TEPMOSIEPHBIE pPeaKiuu
MOTYT BBIIESATH HEOOXOAUMOE KOJUYECTBO SHEPTUHU, COCTABIISIET, IO PA3JIMYHBIM pacyeTam, OT
12 no 15 wmma K. Takas xkomoccanpHas TemmepaTypa JOCTUIAeTCs B PE3yJbTaTe
IPaBUTALIMOHHOIO CXKaTHUs, KOTOPOE M «3aKUTaeT» TEPMOSIEPHYIO peakiuio. Takum ob6pazom, B
HacTosee BpeMs Harre COJHIIE SIBISIETCS MEAJICHHO TOpsIeil BOJOPOIHON 60MOOIA.

TToHsTre 3BE3IHOI BOIOIIHN.

OcHoBHBIE (a3l B OHBOJIOIHMH 3BE3[bI — €€ pOXACHHE (3Be31000pa3oBaHMUeE);
JUTUTEIIBHBIA TIepro]Tl (OOBIYHO CTAOMIIBHOTO) CYIIECTBOBAHMS 3BE3/bI KaK I1€JIOCTHONW CHUCTEMBI,
HAXOJAIIeWcs B TUAPOAMHAMHYECKOM U TEIUIOBOM pPABHOBECHUU; U, HAKOHEI, MEpPHoj ee
«CMEpTH», T.e. HEOOpAaTUMOE HapyIIEHHE PABHOBECHS, KOTOPOE BEAET K Pa3pyIICHUIO 3BE3Ibl
WIH K €€ KaTacTpo(hUIECKOMY CHKATHUIO.

XoJ SBONIONUHU 3BE3bl 3aBHCUT OT €€ MAacChl M HMCXOJHOTO XMMHUYECKOIO COCTaBa,
KOTOPBIA, B CBOIO OYEpellb, 3aBHCUT OT BpPEMEHU OOpa30BaHMs 3BE3[bI U €€ TOJIOKEHUS B
["amakTke B MOMEHT 0Opa3oBaHus. UeM OoJibIlie Macca 3Be3/1bl, TEM OBICTPEE HIIET €€ IBOTFOIUS
U TEM KOpodYe ee «KH3Hb». JlJid 3Be3]] ¢ Maccol, MPEBBINIAIONICH COIHEUHYI0 Maccy B 15 pa3s,
BpeMsi CTA0MJIBHOTO CYIIECTBOBAHUS OKa3bIBaeTCs Bcero okojo 10 muH jer. DTo KpaiiHe



HE3HAYUTENIBHOE BpEMs 10 KOCMHYECKMM MEpKaM, BEIb BpEMs, OTBEIEHHOE IS HAlero
CouHila, Ha 3 mopska Bbie — okoJio 10 mipy jer.

3Be31000pa3oBaHNe HAUMHACTCA CO CXKATUS U TOCIEAyIomeld ¢parMeHTanuu (mon
NEICTBUEM TPaBUTALMOHHBIX CHUJI) TMPOTSHKEHHBIX XOJIOAHBIX OOJAKOB MOJEKYJISPHOTO
MEX3BE3IHOTO raza. Macca ra3a JOKHa OBITh TakKOW, YTOOBI ACWCTBHE CWJI TPaBUTALUU
npeobiiaaio Haja JEeWCTBHEM CHJI Ta30BOro namjieHus. [Ipu coBpeMEHHBIX TemIepaTypax
mesx3Be3aHoro rasza (10—30 K) ero MuHumanbpHast Macca, KOTOpasi MOXKeT KOHACHCHUPOBATHCA,
KOJUIAIICUPOBATh, COCTaBIseT HE MeHee Thiciun Macc Hamero ConHua. Kaxnaeii w3
00pa30BaBIIMXCS (PParMEHTOB MOXET B CBOIO OYEpE]b Pa3JeNAThCS Ha OTIENbHbIC (parMEeHTHI
(Tak Ha3pIBaeMas kackamHas (pparmentanus). [Tocmemuss cepust (parMeHTOB M MPEACTaBISET
co0oii MaTrepua, U3 KOTOPOro HETOCPEACTBEHHO (POPMHUPYIOTCS 3BE3/IbI.

[To Mepe cxxatus B TakoM (parMeHTe MOCTENEHHO BBIAETSAIOTCS sIAPO U 0000uKa. SAapo
— 3TO ILEHTpajbHasg, Ooyiee MIOTHAs U KOMIIAKTHAs YacTb, JAOCTHIIIAs THUIPOCTATHYECKOTO
paBHoBecHs. O00JI0UKa — 3TO BHEIIHSASA, TPOTSHKEHHAsS, TPOJOJIKAIOIIAs KOJUIAIICHPOBATh YacTh
razomneuieBoro ¢pparmenta. (M3 marepuana 000I0YKK BIOCIEACTBHM NPU €€ IpeoOpa3oBaHUU B
ra3onbUIeBOM JUCK MOTYT 0OOpa3oBBIBATbCA OKpyKarolue 3Be3fy IaHeTsl.) Ilporecc
KOHJCHCALIUH COIPOBOXAAETCS BO3PACTAHMEM MArHUTHOIO II0JIA, POCTOM JaBJEHHUS Tra3a.
Jonroe Bpemsi 000JI0YKAa OCTAaeTCs IJIOTHOW M HEMPO3pAaYHOM, YTO JIEJaeT POKIAIOIIYIOCS
3Be3/ly HEBHIMMOW B ONTHYECKOM JHarnazoHe. (3aTo ee MOXHO 3a(UKCHpPOBATH CPEICTBAMHU
pamuo- u wH(ppakpacHOW acTpoHOMHH.) Tak MOCTENEeHHO (GOPMHUPYIOTCS MPOTO3BE3ABI —
IpaH/MO3HbIE HEMPO3payHbIe MACChl MEX3BE3THOrO ra3a co C(HOPMHUPOBABIIUMCS SAPOM, B
KOTOPBIX TPaBUTAIMS YPABHOBEIIMBACTCS CHJIAaMU BHYTPEHHETO J1aBJICHUS.

C o0OpazoBaHueM MPOTO3BE3[bI POCT MacChl €e sAapa He Mpekpamaerca. Macca sapa
MPOJOHKAET YBEIMYUBATHCS 3@ CUET BBIMAJACHMS ra3za Ha s/po u3 o0onouku (akkpeuwus). Cuibl
IpaBUTALlU PacTyT U pa3orpeBaroT sJIpo, KOTOPOE MPETEPIIEBAET KaUECTBEHHbIE N3MEHEHNUS, B
TOM YHCJIE BO3pAacTalOT €ro CBETUMOCTb M JaBIIEHHWE U3JIyuyeHHUs. 3areM pocT sjapa u
KOHJEeHCaMua Ta3a u3 o000Jouku mpekpamaroTca. OO00JI04Ka TOCTENEHHO «CIyBAaeTCs»
U3ITy4YEeHUEM M paccerBaeTcs. A AIpO CO CTOPOHBI MPUOOPETAET BUJ 3BE3IHOTO O0BEKTa. DTOT
IIPOLIECC TPAaBUTALIMOHHOTO

CKaTUA JUIMTCA OTHOCUTENIBHO HENOJITO (0T COTEH ThICSY J0 HECKOJIBKUX JECSITKOB MIIH
JIET) U 3aKaHYMBAETCs TOTJa, KOrja TeMIleparypa B LIEHTpE AocTuraer tex 3HadeHud (10—15
MJIH TpagycoB), MpH KOTOPHIX BKIIIOYAETCS JPYrod HUCTOYHUK HHEPrHH—TEPMOsiIEpHbIC
peakiuu. CkaTue TpU 3TOM TpEKpaliaeTcs W MpPOIecC 3Be31000pa30BaHMS 3aBEPILACTCA:
MIPOTO3BE3/1a OKOHYATENLHO MPEBPAILAeTCs B 3BE3/1Y.

4. I'anaktuku. BUabI ratakTuk

Bckope mocne wu300pereHuss Teneckona BHUMaHUE HaOdroAareneil  MpUBJICKIH
MHOT'OUYNCJIEHHBIE CBETJIBIE ISITHA TYMAaHHOIO BUAA, — TaK M Ha3BaHHbIE TYMaHHOCTSMHU, —
BUJMMbIE HEU3MEHHO B OJIHUX U TeX ke MecTax. C moMouIpio CuiIbHbIX Teneckonos Y. ['epiiens
u ero cbiH JIk. ['epienb OTKpbUIM MHOKECTBO TaKMX TYMAaHHBIX IATEH, a K KOHIY XIX B. ObUIO
o0Hapy»XeHO, YTO HEKOTOphle M3 HHUX HMMEIOT crhupaibHylo ¢opmy. Ho monro ocraBanock
3araJIkod, 4To MpeACTaBIAIOT co00i 3T TymaHHOCTH. Tombko B 1920-e IT. ¢ MOMOIIBIO
KPYIMHEHUIINX B TO BPEMs TEJIECKOINOB YAAIOCh Pa3I0kKUTh TYMaHHOCTH Ha 3Be3fbl. CTalo sICHO,
YTO TYMaHHOCTH — 3TO He oO0JaKka MbUIM, CBETAIIMECS OTPAXEHHBIM CBETOM, M He oO0iaka
pa3peKEeHHOTo ra3a, a Ype3BbluaifHO JajieKue 3BE3/IHbIe CUCTEMbI FaIaKTHKU. ["amakTuku — 3T0
TUTAaHTCKUE 3BE3JHBIE CUCTEMBbI (MPUMEPHO 0 10" 3Be3n). Takoro ke mopsaka (n = 13) u
Macchl TaJlakTHK 110 OTHOIIEHHUIO K Macce ConHIa.

Hekotopble raJakTUKM MOXKHO pasliisAfieTb B XOpOWHMH OuHOKIB. ['amakTuky
AHZpoMeipl, O0TBITYIO TIO pa3MepaM U HaXOJSNIYIOCs HocTaTouHo Oym3ko K CousHiy (Bcero B
1,5 MJIH CBETOBBIX JIE€T), B COCTOSHUM YBHJETh YEJIOBEK C XOPOIIUM 3PEHHEM: 3TO Pa3MbITOE
mATHO B co3Be3guu Anapomenbl. COBpeMEHHbIE TENIECKOIbI IMO3BOJISIIOT OTBICKATh COTHHU
MIUITMOHOB M MMJUIMApIbl TaJlakTUK. B Xopomo uccienoBaHHONW 00JacTW MPOCTPAHCTBA, Ha



paccrostauax 1500 Mk, HaxoAUTCS ceifiyac HECKOJIBKO MIJIJTMAPA0B TajakTHK. TakuM oOpaszom,
Habo1aeMasi HaMH 00J1acTh BeeneHHol — 3To nmpesk/ie BCero Mup rajlakTHK.

Crpoenne ux paznuuno. Ho Hanbosnee xapakTepHa W IpuMeuaTeNnbHa OaHAa Gopma —
VIUTOIIEHHBIN AUCK C BBITYKIIOCTBIO B IIEHTPE, OTKYJa UCXOJAT CIUpalibHble pyKaBa. ['amakTuka
AHapoMenpl, Kak W Hama coOCTBEHHAs, NPHUHAICKUT K CHOUPATLHOMY THIY TallaKTHK.
ConHeyHas cucTeMa paciojio’KeHa B OJTHOM M3 CIUPAJIBHBIX PyKaBOB ['alakTHKKM Ha pacCTOSHUU
IPUMEPHO JIBYX TPETel ee pajguyca OT LEeHTpA.

CrnenyeT mOMHHTb, 4TO, HAOJIOJasi BCEJICHHYIO, Mbl BUJIUM TalaKTUKU HE TAKUMH, KaKHe
OHH €CTh TeNepb, a TAKUMHU, KAKUMHU OHU OBUTH B JaJIeKOM mpornrioM. CBET OT HUX MPUXOANT K
HaM 4yepe3 MPOCTPAHCTBO B MHJIIMAP/bl M MUJUIMAPIbI KMIIOMETPOB, HA MPEOI0JIEHHE KOTOPOTro
OH 3aTpadrBaeT MIJUIHOHBKI JieT. CBET OT Okaiiiield K HaM TaJakTUKU AHAPOMEbI JOCTUTAET
3emun yepe3 1,5 mutH net. C moMOIpi0 OOTBIITNX TEIECKOTIOB MOKHO HAOII01aTh €Ile HAMHOTO
Oojee nanekue TalaKTUKH, U MBI BHJIUM MX TaKUMH, KAKAMHU OHU OBLTH MHJUTHAPBI JIET HA3a/I.
PaccTosiHue 10 caMbIX AambHUX U3 HAOIIOJAeMbIX B HacTosIee BpeMs rajakTUK — cBbime 10
MJIP/I CBETOBBIX JIET.

OpHa wW3 LEHTpaNbHBIX TNPoOJieM BHErajJakTUYeCKOW acTpOHOMHMU CBf3aHa C
OTIpENIeJICHUEM PpACCTOSIHUM 10 TaJaKTUK W Pa3MEpPOB CaMHUX TallaKTHUK. PaccrosHus 10
ONKalIIUX TalakTHK, KOTOpble MOXKHO pa3lIOKUTh Ha 3BE3[bl, OMPENENSIOTCS MO0 HX
cBeTuMOCTU. ClI0KHEEe OLEHUTh PACCTOSHUE JI0 JAJICKUX TaJlaKTHK.

B 1912 r. amepukanckuii actpoHom B. Cnaiibep oOHapyxkun sddekr KpacHOTo
CMEIICHHUS B CIIEKTpaxX JAIEKUX TalaKTHK: X CIIEKTpadbHbIC IMHUU OKA3aJUCh CMEIICHHBIMU K
JUIMHHOBOJIHOBOMY (KpacHOMY) Kpaio IO CPaBHEHHMIO C TaKMMHU K€ JIMHHUSIMH B CHEKTpax
UCTOYHUKOB, HETIOJIBUKHBIX OTHOCUTEIIEHO HAOIIOAATES.

UpesBbvaitHo MHOT00Opa3Hbl  (OopMbI  rajakTuk. Tumosorust ¢GoOpM  TalaKTHK,
pa3paboranHas eme J. Xab010M, B OCHOBHOM COXPaHMJIACh O HACTOAIIETO BpeMeHH. XaOO0:
BBIJIETISUT TPH OCHOBHBIX THUIIA TAJIAKTHK:

AIUTUNTUYECKUE, UMEIOIUE KPYTIYI0 MM JJUIMITHYECKyIo ¢opmy (ob6o3Hauarotcs E);
3TO HamOoJiee MPOCThIE TaTaKTUKU, HE COIeprKalllhe TOpsuuX 3BE3/, CBEPXTMTAaHTOB, MBUIM U
ra30BBIX TYMAaHHOCTEH; B IIEHTPE UX HET Spa;

CupalibHbIe, KOTOphle XabOm pa30wn Ha JBa cemelcTBa — OObHBIE (S) H
nepeceueHHble (SB). ¥V mepBbIX BETBH BBIXOAST HEMOCPEICTBEHHO U3 A1pa; Y BTOPBIX SAPO
MEePECEUCHO MIMPOKOU, SPKON TOJOCOM, HA3hIBAEMOW IEPEMBIUKOM WMIJIM OapoM; CHUpaJbHBIC
BETBH OTXOJAT OT KOHLIOB 0apa;

HeTpaBUJIbHBIE TaTaKTHKHU (Ir) IMEIOT KIIOYKOBATOE CTPOCHHE M HEMPABHIbHYIO (popmy;
SIPKOCTh M CBETUMOCTHh WX HEBEIUKU; OHH WU300WIYIOT TOPSYMMH CBEPXTUTAHTAMHU, Ta30BBIMHU
TYMaHHOCTSIMH UM TbUIbI0 (Hampumep, bonemoe um Manoe MaremnanoBer OO6naka); K
HENPABWILHBIM TaJaKTUKaM OTHOCSTCS TaKXKE B3aMMOJICHCTBYIONINE TaJaKTUKH, OOJBITUHCTBO
HENPAaBWIbHBIX TaJJAKTUK — KAPJIUKH.

dopmMa © CTPYKTypa TallakKTHK CBSI3aHBI C WX OCHOBHBIMH  (DU3HYECKUMHU
XapaKTepUCTUKAMU: Pa3MEpPOM, MAacCCOW, CBETUMOCThIO. M MO 3THM XapaKTepUCTHKaM MHP
TaJIaKTHK OKa3aJics MMOPA3UTEIHHO

5.9Bosouns Beesnennoit

CoBpeMeHHass KOCMOJIOTHS — 3TO CJIOKHAs, KOMIUIEKCHAs M ObICTPO Pa3BHBAIOIIASCS
CHCTEMa €CTECTBEHHO-HAYYHBIX (aCTpOHOMMS, (pr3nKa, XUMUSI U Jp.) B GUI0COPCKUX 3HAHUN O
BcenenHoii B 11e110M, OCHOBaHHas Kak Ha HAONIOAATEIbHBIX JAHHBIX, TAK M HA TEOPETUYECKUX
BBIBOJIaX, OTHOCAUIMXCA K OXBAaUEHHOM acTPOHOMHYECKMMH HaOJIOeHUAMU YacTu BceeneHHOM.
I'myOuHHAs CBA3b KOCMOJIOTUHM M (PU3MKH Oa3UpyeTcs Ha TOM, YTO KOCMOJIOTH B COBPEMEHHOM
BcenenHolt uiyT «cieabl» TeX MPOLECCOB, KOTOPHIE MPOUCXOMWIM B MOMEHT POXKICHUS
Bcenennoil. A TakuMH «ciegamMu» TPEXIE BCEro BHICTYMAIOT (DyHIaMEHTaJIbHBIE CBOICTBa
¢uznyeckoro Mupa — TpPH TMPOCTPAHCTBEHHBIX H3MEpPEHUS M OJHO BPEMEHHOE; YEeThIpe
(dyHIaMEHTAIBHBIX B3aUMOJICHCTBUS; NpPEoONaaHie 4YacTHIl HaJ AaHTHYACTHIIAMH U Jp.
DOMIUpUYECKHe JaHHbIE, MTPEeICTaBICHHbIC ITIaBHBIM 00pa30M BHETaJJaKTUYECKON acTpOHOMHMEHH,



CBUJETEIBCTBYIOT O TOM, 4YTO MBI JKMBEM B DBOJIOLHUOHUPYIOIIEH, paCIIUpSIOIIEHCS,
HecTalmoHapHoi BeeneHnnou.

HNmMeer nm cMBICI paccMarpuBaTh BceneHHYH0 B LE€JIOM KakK €IHMHBIA LEIOCTHBIN
TuHamMuueckuii 00bexT? CoBpeMEeHHass KOCMOJIOTHSI B OCHOBHOM HCXOJUT U3 MPEATOI0KEHHUS,
YTO Ha 3TOT BONPOC CIEAYET OTBETUTH IOJIOKUTENBbHO. Haue roeopsi, mpeanonaraercs, 4To
BceneHHass B LE€IOM NOAUYMHSAETCS TEM HKE ECTECTBEHHBIM 3aKOHaM, KOTOPBIE YIPABISIOT
IIOBEICHUEM €€ OTHEIbHBIX COCTaBHbIX uyacTed. [lpm »TOM ompenendmoomyr poiab B
KOCMOJIOTMYECKUX IIPOLIECCAX UTPAET TPABUTALIMS.

[TockonbKy HWMEHHO TATOTEHUE OMpeneseT B3aUMOJCHCTBHE MacC Ha OOJIBIIMX
pacCTOSHUAX, a 3HAYUT, JUHAMUKY KOCMHYECKOHW Marepuu B Maciutabax BceneHnoi, To
TEOPETUYECKHUM SIAPOM KOCMOJIOTHH BBICTYIIAET TEOPHS TATOTEHUS, @ COBPEMEHHOW KOCMOJIOTHH
— PEIATHBUCTCKAss Teopus TAroreHus. [loaTOMy COBpEMEHHYIO KOCMOJITHMIO Ha3bIBAIOT
PEIATUBUCTCKOM.

HerotoHoBcKkas ¢u3nka paccMaTpuBaeT IPOCTPAHCTBO U BpeMs KaK «apeHy», Ha KOTOpOi
pas3bIrpbIBatoTCa (PU3MYECKHE IPOILECCHl; OHAa HE CBSA3BIBAET BOCJMHO IMPOCTPAHCTBO U BpEMS.
CormacHo 001Ie TEOpUHU OTHOCHUTEIBHOCTH (CM. 9.2), pacmpenencHue W IBHKCHHE MaTepUU
M3MEHSAIOT T€OMETPUUECKHE CBONCTBA IPOCTPAHCTBA-BPEMEHH U B TO KE BPEMS CAMHU 3aBUCST OT
HUX; TPaBUTALMOHHOE I0J€ MPOSABIAETCS KaK HCKPUBJICHHE MPOCTPAHCTBA-BPEMEHU (UeM
3HAUYMTENIbHEE KPUBU3HA MPOCTPAHCTBA-BPEMEHH, TEM CUJIbHEE IPABUTALMOHHOE T10OJIE).

Baxneitimum HanpapiieHHeM pa3paboTKH Teopur HecTannoHapHo Bcenennoit B XX B.
SBUJIOCH HCCJEOBaHHWE (PU3MUECKUX TPOLECCOB B HayajdbHbIE MOMEHTHI BceneHHOH.
[leHTpanmbHBIM 371€Ch OKa3aJICs BOMPOC O CMBICIIC CHUHTYJISPHOCTH. UYTO TpeacTaBisieT coOoi
CUHTYJIIPHOCTbB: YMCTO MAaTEMaTU4YECKOE BBIPAXKEHHUE IIPEJIENa BO3MOKHOCTEN IKCTPANOISIUY B
MPOLUIOE YpaBHEHUN OOIIe TEOPUU OTHOCHUTEIHHOCTH WM OTPaK€HHUE KaKOTO-TO pPealbHOIo
MOMEHTa (HAa4aJIbHOTO COCTOSIHMS) HAmlero Mupa? ITOT HCCIeNOBATEIbCKHM MOUCK ObLI
HallEJICH Ha MTOJIyYeHUE OTBETOB Ha KIIFOUEBbIE MUPOBO33PEHUECKUE BOIIPOCHL: YTO MPOUCXOIUIIO
B HayaJIbHbIE MOMEHTHI BceneHHoM? 4To IPUBENIO K €€ paclIMpPEeHUI0? KaKkoe Hay4YHOE 3HAUEeHUE
clenyeT BKIaAbpIBaTh B MeTadopy «pokaenue BeenmenHoi»? BeigaromuMucs TOCTHKEHUSIMA HA
3TOM IyTH OBUIO CO3JaHUE TeOpuH ropsiueil Beenennoi, nim bosnbinoro B3pbiBa, U pazpaboTka
MPUHIIUIIOB U MOHATUN HHPIIALMOHHONW KOCMOJIOTHH.

KauecTBEeHHO HOBBIM W TITYOOKHM IIIarOM B M3yYEHUH HAYaIbHBIX COCTOSIHUN BceneHnHoi
Obuta pazpaboTka momenu ropsiueid Bcenmennoil. Ee OCHOBBI ObIM 3aJIOKEHBI B TPyAax
aMepuKaHCKoro (usmka pycckoro npoucxoxaeHus Jx. 'amoBa u ero corpyaHukoB B 1948—
1956 rr. B cooTBercTBUM ¢ 3TOM KOHIENIMeW BceneHHas Ha paHHUX CTAAMSIX PACHIMPEHUS
XapaKTepU30Balach HE TOJIBKO BBICOKOW IUIOTHOCTBIO BEUIECTBA, HO M €ro BBICOKOMU
TeMIepaTypou.

Kirou Kk DNOHMMaHUIO paHHUX JTAloOB H3BOJIIONMM BceneHHO — B THUTaHTCKOM
KOJIMYECTBE TEIUIOTHI, BhIACIUBIIEHCS npu bosbiioM B3peiBe. B mpocTelilieM BapraHTe TEOPUU
ropsueil BcenleHHON mpexanosaraeTcs, 4ro BcelleHHas BO3HUKIJIA CIIOHTAaHHO B DPE3YJIbTATE
B3pbIBa U3 COCTOSHUS C OYEHb OOJIBIION TUIOTHOCTBIO M SHEPruei (COCTOSHUE CUHTYIISIPHOCTH).
Ilo mepe pacmmpenuss BceneHHoif TemmepaTypa magana (cHayanma OBICTpO, a 3aTeM Bce
MEJUICHHEE) OT O4YeHb OOJBIIONW 70 JOBOJBHO HHM3KOW, O0OECIeYMBAaBIICH BO3HUKHOBECHHE
YCIIOBUH, OJIarONpHUATHBIX IJI1 00pa30BaHUs 3Be3l M rajakTuk. Ha mpotspkeHun okono 1 MutH
JIeT TeMIlepaTrypa MpeBbllliaja HECKOJIbKO THICSY I'PagyCcoB, YTO MPEMATCTBOBAIO 00pa30BaHUIO
aTOMOB, U, CJI€A0BaTEIbHO, KOCMUYECKOE BELIECTBO UMEJIO BUJI PA30TPETOH IUIa3Mbl, COCTOSIILEN
W3 MOHM3MPOBAHHBIX BOAOPOJA M renud. Jlmme korga temmeparypa BceneHHON mOHM3HWIACH
NpUOIM3UTENBHO 10 TeMIeparypbl moBepXxHOCTH CONHIA, BO3HUKIU IEpPBbIE aTOMBI. Takum
00pa3oM, aTOMBl — 3TO PEJNMKTHI AMOXM, HACTYMHBINEH yepe3 1 muH jer mocie bosbimoro
B3pbIBA.



1. 6 Jlekuus Ne 6 (2 yaca).
Tema: «buonornueckast popma MaTepun»
1.6.1 Bonpocsl JieKIum:

1. OCOOEHHOCTH )KUBBIX CHCTEM

2. OcCHOBHBIE YPOBHHM OpPraHU3aLUN KUBOTO
3. Bo3HHKHOBEHHE KU3HU HA 3emiIe

4. Pazsutre oprannueckoro Mmupa

1.6.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1.0co0eHHOCTH KUBBIX CHCTEM

B ocHoBe coBpeMeHHON OMOJOTMYECKOW KapTHHBI MHPA JISKUT MPEACTABICHHE O TOM,
YTO MHP KHBOTO — 3TO TPaHINO3HAsI CHCTEMa BHICOKOPTAaHH30BaHHBIX crcTeM. JIrobas cucrema
(M B HEOPraHWYecKOW, U B OPraHUYECKOW MPHUPOJIE) COCTOMT M3 COBOKYMHOCTH 3JIEMEHTOB
(KOMITOHEHTOB) U CBsI3ed MeXAy HHMH (CTPYKTYpbI), KOTOpbI€ OOBEAWHSIOT JaHHYIO
COBOKYITHOCTH JJIEMEHTOB B €AMHOE IieJoe. buojormyeckum cuctemMam CBOMCTBEHHBI CBOU
crenuuIecKre JIEeMEHThl U 0COOCHHBIE TUIIBI CBsi3el Mexay HuMH. CHauyana 00 3leMeHTax u
KOMIIOHEHTaxX OMOJOTHYECKHX cHCTeM. B HUX BbIpa)keHa AMCKpPETHAs COCTABIISIONIAs >KUBOTO.
JKvBble OOBEKTBI, CUCTEMBI B MPHPOJE OTHOCHUTEIBHO 000COOJICHBI IpPYyr OT Apyra (ocoow,
nonyJsuun, BUAbI). JIto6as 0coOb MHOTOKJIETOYHOTO KHBOTHOTO COCTOUT W3 KJIETOK, a Jiro0as
KJIETKa U OJHOKJIIETOYHBIC CYIIECTBA — W3 OMpeeNieHHbIX opraHein. OpraHemisl 00pa3yroTcs
JTUCKPETHBIMU, OOBIYHO BHICOKOMOJIEKYJISIPHBIMH, OPTraHUYeCKUMU BellecTBaMu. buonoruueckue
CHUCTEMBI TMPEEIbHO HWHIUBUAYATU3UPOBaHbl. Cpelu *KUBBIX CHUCTEM HET JABYX OJMHAKOBBIX
oco0ei, oMy, BUIOB U Ap. DTO CIOCOOCTBYET UX a/IallTalluM K BHEITHEH cperie.

Bmecre ¢ Tem cnokHas opraHu3aius HeMmbIcauMma 0e3 1menoctHocTH. llemocTHocTh
CHUCTEMBbl O3HA4YaeT HECBOJAMMOCTb CBONCTB CHCTEMbl K CyYMME CBOICTB €€ 3JIEMEHTOB.
LlesnocTHOCTh TTOPOXKAAETCS CTPYKTYPOM CHCTEMBI, THUIIOM CBSI3€M MEXKIY €€ JJIEMEHTAMM.
buonoruueckue cucTeMbl OTIUYAIOTCSI BBICOKUM YPOBHEM I[E€TOCTHOCTH.

JKuBble CHCTEMBI — OTKPBITHIE CHUCTEMBI, MOCTOSIHHO OOMEHHWBAIOIIUECS BEIIECTBOM,
sHeprue W wuHpopmammeir co cpemoir. OOMEH BEHIECTBOM, HHEPTUed W HHPOpPMAIHEH
MPOUCXOAUT U MEXKIY YacTsMU (MOACHUCTEMaMH) CUCTEeMbI. JIJisl *KUBBIX CHUCTEM XapaKTEpHBI
OoTpuLaTeNIbHAs SHTPONHS (YBEIUUYEHUE YIOPSAJOUYEHHOCTH), CIIOCOOHOCTh K CaMOOPTaHU3aIlH.

JluHamMuueckue Tmporecchl B OMONOTMYECKHX CHUCTEMaX, WX CaMOOPTaHU3AIlHs,
YCTOMYHMBOCTh M MEPEXOJIbl U3 CTALIMOHAPHOTO COCTOSIHMS B HECTALlMOHApHOE 0OecreynBaIoTCs
pPa3NIUYHBIMM MEXaHU3MaMH camoperyisiuud. CamMoperyisiiuuss — 3TO BHYTPEHHEE CBOWCTBO
OMOJIOTUYECKMX CUCTEM aBTOMATHYECKH IMOJAJIEPKUBATH HA HEKOTOPOM HEOOXOIUMOM YpOBHE
napamMeTpsl MPOTEKAIOIIMX B HHUX THporeccoB (¢puszmonormueckux u  1p.). Cucremsl
OpPraHMYECKOr0 MHUpa OpraHU30BaHbl MEPAPXUUECKU W MPEJCTABICHBI OOJIBLIIUM KOJINYECTBOM
YPOBHEH CTPYKTYPHO-(PYHKIIMOHATBHOU Oopranu3anuu. Ha kakxIoM ypoBHE CKIIaJBIBAIOTCS CBOU
cnenupuyeckue MeXaHU3Mbl CAMOpPETyJSALHH, OCHOBAaHHBbIE, KaK IpaBWUJIO, HAa MPUHIHUIE
oOpaTHOW CBsS3U (OTPHUIIATETTLHOW WIIM TOJIOKUTEIBHOW), KOTJa OTKJIOHEHHE HEKOTOPOTrO
napaMerpa OT HEOOXOJHWMOTO YpOBHS MPHUBOIUT K «BKIIOUEHUIO» (YHKIUN, KOTOpHIE
JUKBUIUPYIOT AucOanmaHc, BO3Bpallas NaHHBIA MapamMeTp K HYXHOMY YpoBHIO. B cmydae
OTpULIATENIbHOI OOpaTHOM CBS3M 3HAK M3MEHEHHUS MPOTUBOIOJIOXKEH 3HAKY MEPBOHAYAILHOTO
OTKJIOHEHHSI, a TIPH TOJIOKUTETHHOW OOpaTHOW CBS3M 3HAK M3MEHEHUS COBIAJAET CO 3HAKOM
OTKJIOHEHHUS; IPU ATOM CHCTEMa BBIXOJUT U3 OJHOTO CTAIIMOHAPHOI'O COCTOSHUS U MEPEXOIUT B
npyroe. JIrobast Ouonoruveckas CUCTeMa CIHOCOOHAa MPEOBIBaTh B PA3TUYHBIX CTAIIHOHAPHBIX
COCTOSIHMSIX. OJTO TIO3BOJISIET €W, C OJHON CTOPOHBI, (YHKIIMOHUPOBATH B OMPEICICHHBIX
OTHOILLIEHUSX HE3aBHCUMO OT Cpeabl, a C Jpyrol — aJanTUpOBaThCi K Cpele Mpu
COOTBETCTBYIOIIUX YCIOBUSIX.

Kpome cranuoHapHbBIX, OHONOTHYECKHE CHCTEMBI HUMEIOT W aBTOKOJIeOATeNbHBIC
COCTOSIHUSI, KOIJla 3HAueHUs I[apaMeTpoB KOJIEONIOTCSI BO BPEMEHU C  OIpeAeseHHON



amMIuTyn0i. Takue COCTOSHUS SBJIAIOTCS OCHOBOM MEPUOJMUECKUX OMOIOTUYECKHUX POLIECCOB,
OMOJIOTHYECKUX PUTMOB, OMOJIOTHYECKUX YaCOB U JIP.

2.0CHOBHBIC YPOBHH OPraHM3aIUH KUBOI0

Kputepuem BbIeNeHHsS OCHOBHBIX YPOBHEH BBICTYMAIOT CHEIU(UYECKHE AUCKPETHBIE
CTPYKTYpbl ¥ (yHIaMEHTaJbHbIE OWOJIOTHYECKHE B3auMoneicTBus. Ha ocHoOBaHMHM 3THX
KPUTEpPUEB JIOCTATOYHO YETKO BBIACISAIOTCS CIEAYIOIIME YPOBHU OpPraHM3alMy KUBOTO:
MOJICKYJISIPHO-T€HETHYECKUN, OpraHM3MEHHBIN, TOMYISIIMOHHO-BUI0BOH, OMOTEOIIEHOTHIECKUH.

MonekynapHO-T€eHETUYECKU  ypPOBEHb. 3HAHME 3aKOHOMEPHOCTEM ATOro YypOBHS
OpraHu3aIiy )KUBOTO — HEOOXO0JMMast MPEINOChIIKA ICHOTO MOHUMAHUS )KU3HEHHBIX SIBIICHUM,
INPOUCXOAAIIMX Ha BCEX OCTAIbHBIX YPOBHSAX OpraHu3aluu >Xu3HW. Ha naHHOM ypoBHE
OpraHu3allii JKU3HU DJIEMEHTAapHOW eIMHHULECH SBISAIOTCS TEHBbI, Hecylmue B cebe KOJbl
HaceacTBeHHON nHpopManuu. B XX B. pa3BuUTHE XPOMOCOMHOW TEOPWUW HACIICICTBEHHOCTH,
aHaJIM3 MYTAI[MOHHOTO IpOIecca, U3yUyeHHE CTPOSHHsSI XpOMOCOM, (haroB U BUPYCOB, Pa3BUTHE
MOJIEKYJISIPHOM OHMOJOTHH, OMOXMMHUHU TO3BOJHIN PACKPBITH OCHOBHBIE YEPThl OpraHU3alUU
AJIEMEHTAPHBIX FTEHETUUECKUX CTPYKTYP U CBA3aHHBIX C HUMU SIBJICHUI.

BbIICHEHO, YTO OCHOBHBIE CTPYKTYpPhl Ha 3TOM YpPOBHE INPEJICTABIICHBl MOJEKYJIAMH
JHK, nmuddepeHIMpoBaHHBIMA 10 JUIMHE HA 3JIEMEHTHl KOJAa — TPHUIUIETHl a30TUCTHIX
OCHOBaHUH, 00pa3zyromux reubl. OCHOBHBIC CBOMCTBA I€HOB: CIIOCOOHOCTh MX K KOHBAPHAHTHOM
PEenYIUTUKAINH, JTOKAJIbHBIM CTPYKTYPHBIM M3MEHEHUSAM (MYTaIUsIM), CIIOCOOHOCTH IepeaBaTh
XPAHALLYIOCS B HUX UH(GOPMAIUIO BHYTPUKIECTOYHBIM YIPABISIONINM CHCTEMaM.

Monexyna JIHK npezacrasisier coboil nBe cnapeHHbIE, 3aKpyYCHHBIE B CIIUPATU HUTH,
KaKJIasg U3 KOTOPBIX COEQUHSETCA C JpPyrod BOAOPOJHBIMU CBA3sIMU. KoHBapmaHTHas
peAyIUIMKaAUs MPOUCXOJUT MO MAaTPUYHOMY IPHUHLMITY: CHaudaja pa3pbIBAalOTCS BOJOPOIHBIE
cBs3u aBoiHoM cnmpanu [IHK ¢ yuactuem depmenta JIHK-monu-mepasbr; 3arem kaxnaas HUTh
Ha CBOEH IIOBEPXHOCTU CTPOMT COOTBETCTBYIOLIYIO HHUTB; IIOCIE O3TOTO HOBBIE HUTHU
KOMIUIEMEHTApHO COCAUHSIOTCS MexAy coOoi. [lupumMuaMHOBBIE M TNypUHOBBIE OCHOBaHUS
KOMIJIEMEHTAPHBIX HHUTEH «CIHIMBaIOTCA» Mexnay coboit JIHK-momm-mepazoil. Dtor mporecce
OCYIIECTBIsIETCS O4YeHb OwicTpo. Tak, Ha camocOopky JIHK mpumeprno u3z 40 ThIC. map
HYKJIICOTH10B Tpebyercs Bcero 100 c.

Opranu3MeHHbIH ypoBeHb. Crnemyrommii, Oojee CIOXHBIM, KOMIUIEKCHBIA YPOBECHB
OpraHM3alMy >XU3HU Ha 3emijie — opraHu3MeHHbld. OH CBfA3aH C JKHU3HEAEATEIbHOCTHIO
OTJIEIbHBIX OMOJIOTMYECKUX 0COOEH, TUCKPETHBIX NHAUBUAOB. UHIMBUI, 0COOb — HeaenuMas u
LIEJIOCTHAs €IMHUIIA )KU3HU Ha 3eMJIe.

B MHOrooOpa3Hoil 3eMHOW OpPraHWYECKON JKHM3HHM OCOOM HMEIOT  Pa3IMdyHOE
MOP(OJIOTHUECKOE COJAEp)KaHUE: OJHOKIETOYHBIC, COCTOSIIME W3 S7Apa, IUTOIUIA3MBI,
MHO’KECTBA OpraHellsl ¥ MeMOpaH, MakpoOMOJEKYd W T.A. 3AeCb M MHOTOKJIETOYHAas 0OcCOO0b,
o0Opa3oBaHHass W3 MHJUIMOHOB M MWIIHAPAOB KIETOK. CII0)XHOCTh MHOTOKJIETOYHBIX OCOO0ei
HENU3MEPHUMO BBIIIE CIOKHOCTU OJHOKJIETOYHBIX. HO M OJHOKIETOYHAas, U MHOTOKJIETOYHas
0co0u 001aaI0T CUCTEMHOM OpraHM3alUel U BBICTYIAIOT KaK €INHOE IIEIIO0E.

[IpuurHBI pa3BUTHS OpraHU3Ma B OHTOT€HE3E SBJISIOTCS MPEIMETOM OOCTOATEIHLHOTO U
MHTCHCUBHOTO W3YyYEHHUS 5SMOpUoJioraMH, OHOXMMHUKAaMH, TE€HETHKaMu. MHOTHE OTpaciu
OMOJIOTUM HW3YYaloT TMPOLECChl M SBJIEHUS, MPOUCXONALIME B 0COOM, COIJIACOBaAaHHOE
(YHKIIMOHMPOBAHUE €€ OPraHOB M CUCTEM, MEXAHH3M HUX pabOThI, B3aUMOOTHOIIECHUSI OPTaHOB,
MOBE/ICHHE OPraHu3MOB, MPUCIOCOOUTENbHbIE M3MeHeHus u T.0. [loka He co3nmanHa oOmias
TEOpPHsl OHTOTeHe3a, He SCHBI BCE MPHUYUHBI U  (PAKTOPHI, OINPENENAIONUE CTPOrYIO
OpPraHM30BaHHOCTh ATOro Imporecca. VMermuecs pe3yiabTaThl MO3BOJSAIOT IMOHATH TOJBKO
OTJeNIbHBIC TIPOIIECChl, 00ECTIEYNBAIOIIME HHIUBUAYAIbHOE Pa3BUTHE opranu3Ma. [Ipexae Bcero
9TO  Kacaercs  u3ydeHuss  nuddepenmumanuu, T.6.  oOpazoBaHHMs ~ Pa3HOOOpaA3HBIX,
CHECLMATU3UPOBAHHBIX ISl BBINOJHEHUS OIpeleNeHHbIX (DyHKIMA wyacTeil opraHusma.
OHTOreHe3 ompeaensercss AEITENbHOCTbIO MEXAHM3MOB CAMOPETYJSLHH, COIIACOBAHHO
peanu3yonuX HacleACTBEHHbIE CBOMCTBA U pabOTy YIPaBIISAIONINX CHCTEM B IIpeJieNax OCOOH.



[TomynsMOHHO-BUI0BOM ypoBeHb. OcOOM B MPpUPOJIe HE aOCOTIOTHO U30JMPOBAHEI APYT
OT Jnpyra, a oOOBEAWMHEHBI 00JIe€ BBHICOKUM PpAHTOM OHMOJOTHYECKON OpraHU3alHuh. ITO
NONYJSLUOHHO-BUOBOM ypoBeHb. OH BO3HUKAET TaM W TOTJa, TI€ M KOIJa MPOUCXOAUT
o0bearHeHHe ocolOell B MOMyNAIMM, a MOMyIsauuid B BuUIbL. llomymsiuuu XapakTepusyroTcs
NOSIBICHMEM HOBBIX CBOWCTB M OCOOCHHOCTEH B JKMBOW NpPUPOJE, OTIMYHBIX OT CBOMCTB
MOJIEKYJIIPHO-T€HETUYECKOTO M OHTOT€HETUYECKOTO YPOBHEM.

XOTS MOMYJNSIHUHA COCTOAT U3 MHOXECTBa 0CO0€, OHM IENOCTHBI. KX 1en0CTHOCTh B
OTJINYME OT LEJIOCTHOCTH MOJEKYJISIPHO-TEHETUYECKOTO M OHTOI€HETHMYECKOr0 YpOBHEH
oOecrieynBaeTcs B3aUMOJCHCTBUEM 0COOEH B MONYISIIMAX M BOCCO3/aeTCsl depe3 OOMEH
TEHETUYECKUM MAaTepuajJoM B IPOILECCE MOJOBOTO PAa3MHOXKEHUSA. BBl — 3TO cUCTEMBI
nomymsiwid.  [lomynsimuu ¥ BUABI Kak HaIbIHIUBUIyalbHBIE O0Opa3oBaHHS CIOCOOHBI K
CYILIECTBOBAaHUIO B TE€UYEHHUE JJIMTEIBHOTO BPEMEHHU M K CaMOCTOSATEIBHOMY 3BOJIIOLUOHHOMY

Pa3BUTHIO.
buoreonenornyeckuii ypoBeHb. Ilonmynsiuuu pa3HbIX BUI0B B3aUMOJEHCTBYIOT MEXIY
coboil. B xoxe B3auMomelCTBUS OHU OOBEIAUHSIOTCS B CIIOKHBIE CHCTEMBI — OHOIIEHO3BI.

broneHo3 — COBOKYMHOCTh pacTE€HUH, JKUBOTHBIX, TPHOOB U MUKPOOPTaHU3MOB, HACEISIOLINX
y4acTOK cpefsl ¢ Oojiee Wi MEHEEe OJHOPOJHBIMH YCIOBUSMHU CYIIECTBOBAHHS H
XapaKTEepU3YIOLINXCS ONPeeIEHHBIMHA B3aUMOCBSI3IMU Mexk 1y co0oi. COBOKYITHOCTh pacTEeHUH,
BXOJIAIINX B OMOIIEHO3, HA3BIBAIOT (DUTOIICHO30M, & COBOKYITHOCTh KHUBOTHBIX — 300I[€HO30M.
Komnonentsl, o6pasyroniue OHOLIEHO3, B3aMMO3aBUCHUMBbI. V3MeHeHHs, Kacalolluecs TOJIbKO
OJIHOTO BHUJIa, MOTYT CKa3aThCsl HA BCEM OHMOIIEHO3€ U J1a)Ke BBI3BATh €T0 pacmall.

BricokoopraHuzoBaHHbBIE OPraHU3MBI JJII CBOETO CYILIECTBOBAHUS HYXKIAIOTCS B Oosee
MPOCTBIX opranu3max. [1oaTomy Kaxaplii OMOIIEHO3 HEM3MEHHO COACPKHUT KaK MPOCThIE, TaK U
CJIO)KHBIE KOMIIOHEHTHI. BHOIIEHO3 TONBKO M3 OaKTepuil WM JEPEeBbEB HUKOIA HE CMOMKET
CYIIIECTBOBaTh, KaK HENb3sl MPEICTAaBUTh OUOIICHO3, HACEICHHBIA JIHIIb TO3BOHOYHBIMHU WU
MJIEKOTIUTAIOMUMHU. TakuM 00pa3oM, HU3IIKME OpraHU3Mbl B OHOIIEHO3€ — 3TO HE KaKOW-TO
CIIyYaifHBIN TIePEKUTOK MPOILIBIX AMO0X, & HEOOX0IMMasi COCTaBHAs 4acTh OMOIIEHO3a.

HUMH MOJKET OCYIIECTBISATHCS B Pa3HbIX (opMax: ra3zoo0pa3HOM, KUIAKOH U TBEPAOH, a
Takke B (hOpMe MUTPAIUH KUBOTHBIX.

3.BoO3HUKHOBEHHE KM3HU HA 3emJie

[TonbITKK MOHATH, KaK BO3HUKJA W pa3BUBAJIACh XU3Hb Ha 3emiie, MPEAIPUHUMAIHNCH
ele B MIYOOKOM JIpeBHOCTU. B aHTHUHOCTH CIIOXKUIIUCH JBa MPOTHUBOIOJIOKHBIX MOAXOAA K
pPEIICHUI0 A3TOW MpoOJNeMbl. Penuruo3HO-uAeanuCTUYECKUd HUCXOAMJI W3 TOrO, HTO
BO3HMKHOBEHHE HM3HU Ha 3eMJjie HE MOIJIO OCYIIECTBUTHCSI €CTECTBEHHBIM, OOBEKTHBHBIM,
3aKOHOMEPHBIM 00pa30M; JKU3Hb SBISIETCS CJIEACTBUEM OOXKECTBEHHOTO TBOPUYECKOTO aKTa
(KkpeallmoOHM3M), TOSTOMY BCEM CYIIECTBAaM CBOWCTBEHHAa o0co0as, He3aBUCHMas OT
MaTepuaIbHOTO MHpa «KH3HEHHas cuiia» (vis vitalis), koTopas HampaBiseT BCE MPOIECCHI
KU3HU (BUTaIM3M). B OCHOBE MarepHaquCTHYECKOro MOAXOa JIEKAI0 MPEACTaBIEHUE O TOM,
YTO TMOJ] BJIMSHHEM €CTECTBEHHBIX (DAKTOPOB >KHBOE MOXKET BO3HUKHYTH M3 HEXHUBOTO,
OpraHn4eckoe M3 Heopranudeckoro. IIpu Bcell cBOe MPUMUTHUBHOCTH NEPBBIE UCTOPUUYECKUE
GOpMBbI  KOHILICTIIIMK  CaMO3apPOKICHHUS CHITpAIM MPOTPECCUBHYIO pOJb B 0Oopbbe cC
KpEalMOHU3MOM.

Wnest caMmo3apokieHns mojyduiia MUpPoKoe pacnpocTpaHeHue B CpeIHEeBEKOBbE U AMOXY
Bo3poxnaenus, korga J0MycKanach BO3MOKHOCTb CaMO3apOKIACHUSI HE TOJIBKO NMPOCTBIX, HO U
JIOBOJIbBHO BBICOKOOPTaHU30BAHHBIX CYILIECTB, Ja)XK€ MIICKOMUTAIOMUX (MBIIIEH H3 TPSIOK).
Hanpumep, B Tpareauu VY. lllexcnupa «Antonuit u Kneomatpa» Jleonua rooput Mapky
AHTOHUIO: «Balllu eruneTckue rajpl 3aBOJATCS B TPSA3U OT JIyuel Ballero erurneTckoro COJIHIA.
Bor, nampumep, kpokomui...» W3ectHel mnombiTku [laparensca pa3paboTaTh perenTh
HCKYCCTBEHHOT'O YelIOBEKa (TOMYHKYIyca).

HeB03MOXXHOCTh  MPOU3BOJIBHOTO 3apOKIACHHUS KU3HM Oblla JOKa3aHa MHOTMMHU
onblTaMu. HWranpsaHckuit ydeHbln @. Penu 5SKCnepuMEHTanbHO [0Ka3aJl HEBO3MOKHOCTH
CaMO3apOXKJICHUSI CKOJIbKO-HUOYJIb CIOXHBIX JKUBOTHBIX. llpuMeHeHume MHKpockoma B



OMOJIOTUYECKNX  HWCCIICIOBAHMSIX  OTKPBUIO  OONbIIOE  pa3HOOOpa3ue  OJHOKIIETOUHBIX
opranu3moB. Ha »53TOli OCHOBE BHOBb BO3POJMJIIUCH CTAapble HWJAEHU MPOU3BOJBHOIO
camMo3apOoXXJIeHHs — mpocTedmux — cymiectB  (aOuorene3).  OKOHUYATeNBbHO  BEpcUs O
camo3apoxxenun Obuta pasBeHvana JI. ITacrepom B cepenmne XIX B. IlacTep mokasan, 4to He
TOJIbKO B 3allassHHOM COCYZE, HO U B HE3aKpPbITOH Koybe ¢ JUIMHHOM S-00pa3HOil TOpiIOBHHOM
XOpOILIO MPOKUISTYEHHBIH OYJIbOH OCTAETCS CTEPHJIbHBIM, MOTOMY YTO B KOJOY depe3 Takylo
TOPJIOBHHY HE MOTYT MPOHUKHYTh MUKPOOBI. DTO JTOKa3bIBaJIO, YTO B HAllE BpeMs Kakoil ObI TO
HU OBLTO HOBBIA OPTraHU3M MOJKET MOSBUTHCS TOJIBKO OT IPYrOTo KMBOTO CyIIecTBa (OMOTeHE3).

[TosiBneHue >XM3HM Ha 3emjie NBITAIUCH OOBSICHUTH U 3aHECEHHEM €€ M3 JAPYrux
KocMudeckux MUpoB. B 1865 r. Hemenkuii Bpau I'. PuxTep BBIABHHYJ TMIOTE3Y KOCMO30EB
(KOCMHYECKUX 3a4aTKOB), B COOTBETCTBUU C KOTOPOH >KHU3Hb SIBIISICTCS BEYHOW W 3a4aTKH,
HaCEJAIONINEe MUPOBOE MPOCTPAHCTBO, MOTYT IIEPEHOCUTHCSI C OJHOM IUIAHETHI Ha JPYryro. JTa
rurnore3a ObUTa MOJAepKaHa MHOTUMU Bbiarommmucs ydeHsiMd XIX B. — Y. Tomconowm, I'.
I'enbmronbiieM u ap. CXogHyO TUINOTE3y, Ha3BaHHYIO MaHcnepmuer, B 1907 T. BbIABUHYI
M3BECTHBIN MIBEACKHUM ecrecTBoucIbITaTeNb C. AppeHuyc: Bo BceneHHON BEYHO CYHIECTBYIOT
3apOABIIIN KU3HH, KOTOPBIE JBUKYTCS B KOCMHUYECKOM MPOCTPAHCTBE MO/ 1aBJICHUEM CBETOBBIX
aydel; momanas B chepy NPUTSHKEHUS IUIAHETHI, OHM OCENAI0T Ha €€ IOBEPXHOCTH H
3aKJ1a/IbIBAIOT HA 3TOM IJIAHETE HA4aJIo KUBOTO.

EcrecTtBoznanne XX B. caenano Iiar BIEpeX B U3YYCHUU JKU3HH, €€ IPOSBICHUM Ha
3emsie U 3a ee TpeAenaMH. Takue OTpaciM 3HAaHWW, Kak Ouoxumus, Onodu3vka, reHEeTHKa,
MOJIKYJIsipHasi OWONIOTHS,, KOCMHYEcKass OWOXUMHS M JAp., PACHIMPWIA TPEACTABICHUS O
CYILIIHOCTH 3€MHOM >XKM3HH, O BO3MO>KHOCTH CYIIIECTBOBAaHUS MOJOOHBIX SIBICHUN BHE IPEIEIIOB
Hameil nianersl. Ceifuac ye ONpeNeNeHHO BBIICHEHO, YTO «a30yKa» >KUBOTO CPAaBHUTEIHHO
mpocTa: B JIFOOOM CYIIECTBE, >KMBYIIEM Ha 3emiie, nmpucyrctByeT 20 aMHHOKHUCIIOT, TATh
OCHOBAHMWH, /IBa yrieBoja u oguH ¢ocdar. Hebospioe 4ncio oJHUX U TEX K€ MOJIEKYI BO BCEX
YKUBBIX OpraHu3Max yOexJaeT, 4To BCE KUBOE JIOJDKHO UMETh €MHOE TPOUCX0XKICHUE.

Otpuianue BO3MOXXKHOCTH CAaMO3apOKIAEHMS SKM3HM B HAcTOsLIEE BpeMs He
IMPOTUBOPEYUT IPEACTABICHUIM O NPHUHIUIUAIBHON BO3MOXHOCTH Pa3BUTUS OPraHUYECKOU
IIPUPOJBL, )KU3HU B IIPOLUIOM U3 HEOpraHM4eckoi marepun. Ha onpeneneHHoON cTaguu pa3BUTHs
MaTepUH KU3Hb MOXKET BOBHUKHYTh KaK pe3yJbTaT €CTECTBEHHBIX MTPOLIECCOB, COBEPIIAOIINXCS
B HEopraHuueckoi npupoae. Kpome Toro, anemMeHTapHble XMMHUECKHE ITPOLIECCH] HA HAYAJIbHBIX
JTanax BO3HUKHOBEHMS U PA3BUTHS KU3HHM MOTJIM MPOUCXOJIUTH HE TOJBKO HAa 3emiie, HO U B
Ipyrux yactsax BceeneHHOW M B pasznuyHoe Bpems. [IoaToMy He MCKIIOYaeTcss BO3MOXKHOCTH
3aHECEHUSs OIpeIeJICHHBIX MPEINOChUIOYHBIX (hakTOpoB ku3HU Ha 3emuito u3 Kocmoca. OnHako
B M3YYEHHON IIOKAa YEJIOBEKOM YacTH BceleHHON TOnbKO Ha 3eMjie OHU IPUBEIU K
(GbOpMHUPOBAHUIO U PACLIBETY KU3HU.

CornacHo MOJOXKEHUSIM COBPEMEHHONW HAYKHU, dKU3Hb BO3ZHHUKIIA U3 HE)KUBOI'O BELLIECTBA B
pe3yapTaTe dBOJIOLMM MaTEpUM, SBISAETCA  pPEe3yJbTaTOM  €CTECTBEHHBIX IPOIECCOB,
npoucxoauBmMX BO Bcenennoit. JKu3Hb — 3TO CBOWMCTBO Marepuu, KOTOPOE paHEe He
CYIIECTBOBAJIO W TMOSBWJIOCH B OCOOBII MOMEHT HCTOpHH 3emird. BO3HUKHOBEHHE KU3HU
SIBWJIOCH PE3YJIBTaTOM IIPOLECCOB, MPOTEKABIIMX CHayajla MWUIMapAbl JeT Bo BcenenHnoil, a
3aTeéM MHOT'ME MWJIIMOHBI JIeT Ha 3emie. OT HEOpPraHMYeCKUX COCIMHEHUNA K OPraHUYECKHUM, OT
OpPraHUYeCKHUX K OMOJIOTMYECKUM — TAaKOBBI MOCIIEIOBATEIbHBIE CTa UM MpOIecca 3apOKICHUS
JKU3HU.

Bozpact 3emnn ucuncnsiercss npumepHo 4,6 mipz jet. JKus3Hp cymecTByeT Ha 3emile,
BUIUMO, okoso 3,8 mupz ser. [lpu3Haku NesTeNbHOCTH KUBBIX OPraHU3MOB OOHApY)KEHbI B
JOKEeMOPUHCKUX MOPOJIaX, PACCESHHBIX 110 BCEMY 3€MHOMY IIIapy.

4.Pa3BuTHE OPraHMYECKOTr0 MUPaA

OcCHOBHBIE 3Tamnbl Te0JIOTMUECKON ucTopuM 3emun. ['eonoruueckas wucropus 3emiu
MO/PA3/IEAECTCA Ha KPYIHbIE POMEXYTKH — 3PbI, 3pbl — Ha MEpPUOAbI, IEPUOJbI — Ha BEKA.
Pa3nenenne Ha opbl, mepuoabl M BEKa, KOHEYHO, OTHOCUTEIBHOE, IIOTOMY 4YTO pE3KHX
pasrpaHUyYeHUl MeXay 3TUMHU Moapas3aencHusMH He Obuto. Ho Bce ke MMeHHO Ha pyOexe



COCEIHUX 3P, TEPHUOJOB MPOMCXOIUIN CYIIECTBEHHbIC T'€OJIOTHYECKHE MpeoOpa3oBaHUS —
ropooOpasoBareibHble MPOLECCHI, MepepacipeesieHne Cylld U MOps, CMEHa Kiumara u Ip.
Kpowme Toro, kaxmoe moapa3eieHue XapakTepru30Baioch Ka4eCTBEHHBIM CBOCOOpa3reM (opsbl
1 (ayHbI.

I'eonoruueckue 3pbl 3eMiu:

Katapxei (0T 0OpazoBaHUs 3eMIId 5 MIIPJ JIET Ha3a 10 3apOKICHUS KU3HHM ),

apxei, npesHeitmas spa (3,8 mapa — 2,6 Mipna jaer);

npotepo3oit (2,6 mupa — 570 MuH 5eT);

nasieo3oi (570 miH — 230 MIIH JIeT) O CIeIyIOIUMH TePHOAAMU:

kemOpwuii (570 mmH — 500 MuTH J1€T);

opaoBuk (500 man — 440 muH neT);

cunyp (440 M — 410 MuH JeT);

neBoH (410 mma — 350 MuTH 11eT);

kap6oH (350 M — 285 MuTH J1eT);

nepmb (285 mutH — 230 MuTH J1€eT);

Me3030i#1 (230 MITH — 67 MJTH JIET) CO CIEAYIOITUMU TTEPUOTAMH:

tpuac (230 M — 195 MiH n1eT);

topa (195 muta — 137 mutH J1eT);

Men (137 maa — 67 MITH J1eT);

KaitHO30i#1 (67 MIIH — 10 HAIIIETO BPEMEHH) CO CIICAYIOIUMHU ITEPUOIaMHu U BEKAMH:

naneoreH (67 MiaH — 27 MJIH JIeT):

najneoreH (67—>54 MiTH J1eT)

so11eH (54—38 MuTH JIeT)

onurorieH (38—27 MJIH J1eT)

HeoreH (27 MiH — 3 MJIH JIeT):

MuoIieH (27—~8 miH net)

ruoteH (8—3 MIH JieT)

YETBEPTUYHBIN (3 MIITH — HaIle Bpems):

mieiicroneH (3 miuH — 20 THIC. JIET)

roJiorieH (20 ThIC. JIET — HaIle BpeMs)

1.7 Jleknusa Ne 7 (2 gaca).
Tema: «OCHOBBI CHHEPTETHUKI
1.7.1 Bonpocsl JieKIuM:

1. OCHOBHBIE TOHSATHS] CHHEPTETUKH.

2. CamMoOpranu3yroniecs: CMCTEMbI M X CBOWCTBA.

3. [Ipumepsl camoopraHu3alyy B CUCTEMaX Pa3IMYHON TPUPOIBI.
4. CHCTEMHBII TOAXO,.

1.7.2 KpaTtkoe cogep:xkaHue BOPOCOB:

1.0cHOBHBIC NOHATHSI CHHEPTeTHKH.

B Mugonorun myMepoB u erumnTsH, a 3aT€M M JIPEBHUX I'PEKOB CYLIECTBOBAIM 00pa3bl
Xaoca u Ilopsaka. Hapsny ¢ HUMH, BO3HHMKIO TNPEACTaBICHHE O TPETHEM «HEUTOY,
ocylecTBsionieM nepexon oT Xaoca k Ilopsaky. Xaoc COOTBETCTBOBAI CIIy4allHOCTH,
CTUXUHHOCTH sBNeHMU, a [lopsnok, HampoTuB, oOecreyrBall 3aKOHOMEPHOE pa3BUTHE B
npupoje. Y pUMIISH BO3HHUK aNIETOPUYECKHH 00pa3 TPEeThero y4acTHHUKA - IBOJIOLHMOHHOIO
nepexozaa - 6ora 60ros, AByaMKOro fHyca, Xxpanutens kmoueil oT rpanuusl [opsaka u Xaoca,



KOTOPBII BUAUT Bce B OyIyIIeM M TNPOLUIOM, HENPEPHIBHO pa3BEepThIBACT MUP BO BPEMEHH,
CO3/1a€T MOPSAJOK BEIllel U MOABEPraeT X YHUUYTOKEHUIO, AaBasi HA4aJlo KOHITY M KOHEIl HaJay.

[Tpunun Tpraasl HOTY4YHI mupokoe pasButue y ®uxre, [llennunra u ocobenno ['erens,
a Takke B XpUCTHAaHCKOM yueHuu o Tpowutie.

CoBpemMeHHOE u3yueHHE NpOOJIEeMbl COOTHOIIEHHUS Xaoca (Oecmopsiaka) M KocMmoca
(mopsiika) OCYIIECTBISETCS C IMO3ULMN HOBBIX HayK: KHOEpHETHKH, TEOPUU aBTOBOJIHOBBIX
SIBJICHUH U CUHEPT€TUKH (TEOPUU CaMOOPTaHU3aLUN ).

Synergetikos - COBMECTHBIH.

CunepreTvka - HarpaBlieHHE MEKIMCUUIUIMHAPHBIX HCCIEIOBaHUM, 0OBEKT KOTOPBIX -
IPOLECChl  CAMOOpPraHW3allMd B OTKPBITHIX  CHUCTeMaX  (PU3WYECKOW, XUMHUYECKOM,
OMOJIOTUYECKOM, SKOJIOTUYECKOM U APYrOi MPUPOIBI.

CuHepreTuka Kak TIIOHSITUE O3HAYaeT COBMECTHOE, COIJIaCOBAaHHOE, KOOIEepaTHBHOE
JeICTBUE, COTPYJHUYECTBO, B3aUMOJEHCTBUE Pa3IMUHBIX 3JEMEHTOB cucTeMsl. Ilo cioBam ee
co3matensi — Hemenkoro ¢usmka ['epmana XakeHa (poxa. B 1927 T.), KOTOpBI 3aHUMaETCA
U3YYEHHEM CHUCTEM, COCTOSAIIMX M3 MHOTMX IIOJCHCTEM CaMOH pa3iIMYHON NPUPOIBI—
JJIEKTPOHOB, aTOMOB, MOJIEKYJ, KJIETOK, MEXaHHYECKHUX 3JIEMEHTOB, (OTOHOB, OpraHOB
YKUBOTHBIX U JJa)Ke JIIOIEH, 3TO HayKa O CaMOOpraHU3alluy, O IPEBPAIICHUN Xa0ca B IOPSAAOK.

OObeKT M3yuyeHHUs] CUHEPreTHUKU HE3aBHCHUMO OT €ro MPUPOJbl 0053aH YIOBJIETBOPSTH
CJICAYIOIIMM TPEeOOBaHUSM:

1) OTKpHITOCTL—OOMEH BEIIECTBOM, dHEprueil u mHpopMaIueil ¢ OKpyKaromiei cpemoi
(peanmu3yercs T.H. mpolecc MeTabonu3ma);

2) HEpaBHOBECHOCTh — IPH OINpPEACNICHHBIX 3HAUCHUSIX apaMeTPOB, XapaKTepU3YIOLIUX
CUCTEMY, OHA IIEPEXOJUT B KPUTHUECKOE COCTOSIHUE, COTIPOBOXKAAEMOE MOTEPEN YCTONUMBOCTH;

3) BBIXOJ M3 KPUTHUECKOTO COCTOSHUS, YAcTO IMOJ BO3ACHCTBHEM, MAJBIX (PIyKTyaluu
(cny4aiiHO€ OTKJIIOHEHHE BEJIMYMHBI OT €€ CPEJHEro 3HAYCHMS) OCYLIECTBISICTCS Yepe3 CKa4yoK,
T.€. PE3KO, U CUCTEMa MEePEeXOJUT B KaUeCTBEHHO HOBOE COCTOSIHUE C 00Jiee BHICOKMM YPOBHEM
YIOPSAOYEHHOCTH.

Cka4yok—-aTO KpailHE HEIMHEWHBIM Mpolecc, MNpH KOTOPOM Majlble H3MEHEHUS
apaMeTpoB CHCTEMBbl (OOBIYHO OHU HA3bIBAIOTCS YIPABJSIOMIMMH) BBI3BIBAIOT OUYEHb CHIIBHOE
U3MEHEHHE COCTOSIHUS CHUCTEMBI, €€ Mepexoj] B HOBOe KadecTBO. Hampumep, mpu CHM)XEHUU
TEMIEPATYpbl BOJBl 1O OINPEACIECHHOIO 3HAu€HUs OHAa CKAa4KOM IIPEBPALLAETCS B JEN.
JlocTaToOuyHO W3MEHUTH TEMIEPaTypy BOABI (YIMPABISIOMIMA TapamMeTp) OKOJIO KPUTHYECKOM
TOYKHU TE€pPEeXojia BCEro JIMIIb Ha JIOJHM Tpajayca, YTOObl BbI3BAaTh €€ MPAKTUYECKH MTHOBEHHOE
IIPEeBpaIeHNE B TBEPIOE TENO.

Takue KpUTHYECKHE TOYKH, BOJM3M KOTOPBIX CHCTEMa BeAeT ce0s HEyCTOMYMBO M
OCYIIIECTBIISIET CMEHY PeKMMa pa3BUTHS WU JABIKEHUS, HA3bIBAIOT TOUKAaMHU OMpYypPKALMH.

B sTOM nponiecce He0OXOAMMO BBIACTATH ABE (Pa3bl:

1. TUTABHYIO JBOJIIOLIAIO, XOJA KOTOPOH JOCTaTOYHO 3aKOHOMEPEH U JKECTKO
ACTCPMUHUPOBAH,
2. CKauKH B TOYKax OM(ypKanuu, MPOTEKAIOIINE CIyIalHBIM 00pa3oM U IMOITOMY

CIIyYaiiHO OMNPENEIAIIINE IMOCICAYIOMNN 3aKOHOMEPHBIA HSBOJIIOLMOHHBIN 3Tall BIUIOTH 10
CJIEAYIOLIETO CKauyKa B HOBOM KPUTUUYECKOMN TOUKE.

2.Camoopranusymoieiicsi Ha3pIBaeTCsl TaKasi CHCTeMa, KOoTopas 0e3 crernupuyecKkoro
BO3JCICTBUS ~ M3BHE  OOpeTaeT  Kakyl-TO  MPOCTPAHCTBEHHYIO,  BpPEMEHHYIO WU
(GYHKIIMOHATBHYIO CTPYKTYDY.

Mopenn CHUHEPreTMKM - 3TO MOJEIHW HEJIMHEHMHBIX HEPAaBHOBECHBIX CHCTEM,
MOJIBEPTaloIInUXCcs ACUCTBUI0O (QuiykTyauud. B MOMEHT mepexoga yHopsaoueHHas |
HEYINOopsAI0UYeHHas (a3bl OTIUYAIOTCS APYr OT Apyra CTOJIb Majo, YTO UMEHHO (IIyKTyaluu
MEPEeBOAT OAHY (hazy B APYTYIO.

OcHOBHas1 Hzesl CUHEPreTUKU — HEPABHOBECHOCTh SIBISETCS HMCTOYHUKOM IOSIBICHHS
HOBOW OpraHm3amnuu, T.e. TMopsjaka. HepaBHOBeCHOE COCTOSHUE BbI3BIBACT A(HPEKTsI
KOPIIOPATUBHOCTU COBMECTHOTO MOBEICHUS — BOWHA!



OCHOBHBIE CBOWCTBa CaMOOPraHu3yromuxcsa CUCTEM — OTKPLITOCTD, HCHHHCﬁHOCTB,
JTUCCUITATUBHOCTD.

CucreMHbI TOAXO.

CucremHbIi moaxon Bo3HMK B 60—70-¢ rr. XX B.. BooOme, B mo3HaBaTeIbHOM
IMMPAKTHUKEC BCTPCUACTCA ABa THUIIA MHOXCCTB: 1) CYMMATHUBHBIC, B KOTOPBIX LECJIOC = CYMMC
yacTel; 2) COOCTBEHHO CHCTEMbI — MHOKECTBA, B KOTOPBIX YAaCTH HE TOJBKO CBA3aHbI, HO U
BJIUSIOT JPYT Ha Jpyra, KaueCTBEHHO mpeoOpa3ys nenoe. I naenas udesa CUCTEMHOTO MOAXO0JA
— TPEICTaBIIEHHUE CJIOKHOTO O00BEKTa 000 MPUPOIBI HETOCTHOCThIO. OCHOBHBIEC MOHATHS
TEOPUH CUCTEM:

Cucmema — KOMIUIEKC LEJIE€COO0pPa3sHO TMOJOOpAaHHBIX M B3aUMOJCHCTBYIOIIHUX
AJIIEMEHTOB. Jemenm — Mpeaen ASIUMOCTH CUCTEMBI IIPU COXPAaHEHUH €€ I[€JI0CTHOCTH, CBOETO
poJia eIMHUIIA CUCTEMBI.

HGHI/I CUCTCMbI OCYHICCTBIISIIOTCA B XOIC (byHKI_II/IOHI/IpOBaHI/IH, T. €. ACATCIIBHOCTHU,
KOTOpasi MPOUCXOIUT Ha OCHOBE CBA3EH AeMEeHTOB. Pa3nnyatoT BHyTpEeHHUE U BHEIIHUE CBSI3HU.
Ecnu BHemHue cBs3nu Y CUCTCMEBI OTCYTCTBYIOT, CUCTCMA CHHUTACTCA 3aMKHym012, €CJIN BHCIIHUEC
CBSI3M €CTh, CHCTeMA OTKPBITA. Paznienenue cBsizell Ha BHEUIHHE U BHYTPEHHHUE OTHOCHUTEIHHO.
['maBHBIE CBSI3U — cucmemoobpazyoujue, OHU CIIOCOOCTBYIOT YCHUJICHHUIO IIETOCTHOCTH JaHHOU
CUCTEMBI.

B mpouiecce GyHKITMOHUPOBAHUS CHCTEMEBI €€ SJIEMEHTBI IPE0OPA3YIOTCS B KOMIOHEHMb,
KOTOpBIE YK€ HeNb3s paccMaTpUBaTh OTAEIbHO, BHE CUCTEMbL. YJajeHUEe XOTs Obl OJHOIO
KOMITIOHEHTA MOXKET IIPUBECTHU K Pa3pyLICHUIO CUCTEMEL

OOpaTHas CBSI3b — CBSI3b OT KOHEYHBIX 3TANOB K HAYaIbHBIM B YPAaBHEHUU COCTOSIHHUSL.

+0OC — cioco6 coxpaHeHHS CTAOUITBHOTO COCTOSHHUS.

- OC — yBOmAT cHCTEMY OT TMOJOXEHUS PABHOBECHS, BbBI3BIBAIOT HapyILIECHUS
(YHKIMOHUPOBAHUS, HO TPU 3TOM SBJSIOTCS MCTOYHHUKOM COBEPIICHCTBOBAHUS U PAa3BHUTHUS
CUCTEMBI.

Pazeumue cucteMbl CBS3aHO C HapylleHHEM CTaOWiIbHOCTH €€ (DYHKIIMOHUPOBAHUS,
BBI3BAHHOM MEPECTPONKONM BHEIIHMX M BHYTPEHHUX CBSI3€M, CTPYKTYpPHI B LIEJIOM, H3MEHEHUEM
IMPUOPUTETOB B CUCTCME, POJIM U MCCTA OTACIIbHBIX KOMIIOHCHTOB.

1.8 Jleknus Ne 8 (2 yaca).
Tema: «IIponcxoxaeHue u HBOTIONMS YETOBEKA)
1.8.1 Bonpocel Jieknum:

1. UYenoBek Kak MpeAMET €CTECTBEHHOHAYYHOI'O MTO3HAHMUSL.
2. [IpoGnema mosiBiIeHHS YeIoOBeKa Ha 3emIie.
3. CXOJICTBO M OTJIMYMS YEJIOBEKA OT )KUBOTHBIX. AHTPOIIOJIOTHS.

1.8.2 KpaTtkoe coaep:xaHue BONPOCOB:

1.Yesi0BeK KakK npeaMeT eCTeCTBEHHOHAYYHOTI'0 MO3HAHUS

Kor;[a MBI TOBOPpWJIA O pa3jiu4vu CCTCCTBCHHOHAYYHOI'0O MU T'YMAHUTAPHOI'O0 3HAHUA, TO
OTpeAeNuiIf, YTO €CTECTBO3HAHME HM3y4yaeT MPUPONY, KaK OHA €CTh, a TYMaHUTApHbIE HAYKU
N3YYalOT OYXOBHBIC IMPOU3BCACHUS YCIIOBCKA. B kxakom CMBICJIC, YYUTBIBAA TAKOC PaA3aCIICHUC,
MO>KHO TOBOPHUTH O YEJIOBEKE KaK MpeAMETe eCTECTBO3HAHM? B TOM CMbICIIE, YTO YeIOBEK TOXKeE
CCTCCTBCH: BO-IICPBLIX, IO CBOCMY IMPOHUCXOKIACHUIO, U, BO-BTOPLIX, IIO cBOEH npuponc, T. €.
OMOJIOTHYECKOH OCHOBE CBOETO CYIIECTBOBaHMs. YenoBeka MOXHO paccMaTpuBaThb U Kak
¢du3nueckoe TeNo U Kak OMOJIOrMYECKOE CYIIECTBO, XOTSI OH HE CBOJUTCS K ATOMY.

B Hacrosimiee BpeMss B HayKe YTBEPAWIOCh MPEACTABIECHUE, YTO YEJIIOBEK —
OMOCOIMAIEHOE CYIIECTBO, COSANHSAIONIEE B ce0e OMOIOTUYECKYIO U COLMATbHYIO KOMIIOHEHTHI.
C 3TUM MOXHO COTJacUThCs, HE 3a0bIBas: 1) 4YTO YenoBeKa MOXXHO paccMaTpuBaTb U C
(U3MUeCKOil TOUKU 3pEHHs U M3y4aTh MPOUCXOISIIINE B HEM XUMUYECKHE MPOLECCHI; 2) 4TO HE
TOJIbKO 4YeJIOBEeK 00J1afaeT COlMalbHOM (OopMOIi CyIIecTBOBAaHUS, HO U MHOTHE JKHBOTHBIE.



Bonee Toro, ¢ KaXIbIM TOAOM OTOJOTUS HAKAIUIMBaeT BCE OOJNbIIE JTaHHBIX,
CBUJIETEIHCTBYIOMIUX O TOM, YTO COLIMAJIbHOE IMOBEJCHHE YeIOBEKa BO MHOIOM TI'€HETHYECKU
JNETEPMUHUPOBAHO.

Eme B anTtuuHO#l ¢unocopun MHOro BHMUMAHUS YAENSAIOCH ONPENEICHHUIO MPUPOJIBI
yenoBeka. KMHUKM BUAETM €€ B €CTECTBEHHOM 00pa3e JKM3HM W OTPAHHYCHUU >KETaHWH H
MaTepuaibHBIX MOTPeOHOCTEN; DNUKYp — B UyBCTBaX, OOLIUX Yy UelIoBeKa U )KUBOTHBIX; CeHeka
U CTOMKHM — B pazyme. B 3anmannoil ¢umocodpuu, o0COOEHHO B MapKcU3Me, Ha MEPeIHHN IJIaH
BBIIBUHYJIOCH IIPEJICTABICHUE O COIUAIIBHOMN CYIITHOCTH YEJIOBEKa.

C TOYKM 3peHHs COBPEMEHHOH Hayku Oojiee TOYHO pa3JeNiTh OHOIOTHYECKYIO
MIPEAOTPEACICHHOCTh CYIIECTBOBAHUS YEJIOBEKA U €ro POJIOBYIO (COOCTBEHHO YEIIOBEUYECKYIO)
CcymHOCTh. llomckamu TrpaHuI] MeXay OHOJOTMYECKUM U CHeUU(UYECKH YeIOBEYECKHM
3aHMMaeTCsl HayKa, IOJIy4MBILAs Ha3BaHHE COLMOOMOJIOTMU. DTa Hayka B NPUMEHEHUH K
M3YYEHUIO YEIOBEKa HAXOJUTCS HA CTHIKE €CTECTBEHHOHAYYHOTO M TYMaHUTAPHOTO 3HAHUS.

Wtak, yenoBek Kak MpeIMeT eCTECTBEHHOHAYYHOTO TIO3HAHMSI MOXKET pacCMaTpUBATHCA B
Tpex acmnekTax: l) mpoucxoxaeHue; 2) COOTHOIIEHWE B HEM €CTECTBEHHOI'O U T'yMAaHUTApHOTIO;
3) wuszyuyenue cnenuuKA YEIOBEKa METOJaMH €CTeCTBEHHOHay4yHOro mo3HaHus. I[lepBoe
HaIpaBJjeHUE, TPATUIMOHHO HA3bIBAEMOE AHTPOIOJOTHUEH, U3Yy4aeT: KOorja, OT KOTO M Kak
IPOU30MIEeNT YEJIOBEK M YeM OH OTJIMYaeTcs OT JKUBOTHBIX; BTOpOE HAamlpaBlieHHE —
COUMOOMONIOTHSI — H3Y4aeT TEeHETUYECKYI0 OCHOBY 4YENIOBEUECKOW JEATENbHOCTH H
COOTHOIIEHUE (DU3HOJOTHUECKOTO0 M ICUXUYECKOTO B YEJIOBEKE; K TPEThbeMY HaIpaBJICHUIO
OTHOCHUTCS U3yUEHHUE €CTECTBEHHOHAYYHBIM IIyTEM MO3I'a YEJIOBEKA, €T0 CO3HAHUS, YU U T. II.

2.1IpoGema mosiBjIeHUs YejioBeKa Ha 3emJie

Kak u B Bonpoce npoucxoxaeHus BceneHHON M KU3HHU, CYLIECTBYET MPEACTABIECHUE O
00XeCcTBEeHHOM TBOpeHUH denoBeka. «M ckazan bor: corBopuM yenoBeka 1o oopasy Haiiemy, o
nonoburo Hamemy... M corBopun bor uemoBeka mo oOpa3y cBoemy» (beitme. 1.26,27). B
WHIUHCKONW MU(OJIOTUHA MUP TTPOUCXOINT U3 TIEPBOTO npadenoBeka — [lypymm.

Bo MHOrHX mepBOOBITHBIX MJIEMEHAX OB PAaCIpPOCTPaHEHBI MPEICTABICHHUS O TOM, YTO
UX MPEIKU MPOU30LUIN OT )KMBOTHBIX U JaK€ paCTeHHMH (Ha 3TOM OCHOBAHO IPEACTaBICHHUE O
TOTEMAaX), a TAKUE BEPOBAHUS BCTPEUAEM y TaK HA3bIBAEMBIX OTCTAJIBIX HAPOJOB J0 cuX mop. B
AQHTUYHOCTH BBICKA3bIBAINCHh MBICIHM O €CTECTBEHHOM MPOUCXOXACHUU JIIOJIed H3 Wiia
(Anakcumannp). Torma jke 3aroBOpWJIM O CXOJCTBE dYeloBeka W 00e3bsiHbl (['aHHOH U3
Kapdarena).

B Hactosmee BpeMs B cBsizu ¢ axuotaxkeMm Bokpyr HJIO B mMony Bouumm Bepcuu o
MIPOMCXOXJICHUN YeJIOBEKa OT BHE3EMHBIX CYIIECTB, MOCEHIABIIMX 3eMII0, WM JaXke OT
CKPELIMBaHU KOCMHUYECKUX MPUIIEIIBIEB ¢ 00E3bTHAMHU.

Ho rocnoactByer B Hayke ¢ XIX Beka BbITEKaromas U3 Teopuu 3Boounu JlapBuna
KOHIICTIUSI POMCXOXKACHUSI YEJIOBEKa OT BBICOKOPA3BUTHIX MPEAKOB COBPEMEHHBIX 00E3bsH.
Ona nonyuymsa B XX BeKe M€HETUUYECKOE MOATBEPHKIEHUE, MMOCKOJIbKY U3 BCEX KUBOTHBIX IO
TeHETUYECKOMY armapary OJIMkKe BCEro K 4elIOBEKY OKa3alHucCh IIMMITaH3E.

3.CxoacTBa H OTJIMYHUA Y€JI10BEKA OT )KMBOTHBIX

[Ipexe yeM roBOpUTh O BPEMEHH MOSIBICHUS YEIOBEKA Mbl JOJIKHBI BBISCHUTH BOMPOC
00 OT/IIMYMU 4YeJIOBEKa OT YKUBOTHBIX, MOCKOJIbKY MMEHHO IPEACTAaBIECHUE O TOM, YTO TaKOe
4enoBeK, (OpMUPYET BBIBOABI O ero craHoBlIeHHH. CHavyala 0 CXOJICTBE YEIOBEKA U KHUBOTHBIX.
OHo omnpenensieTcs, BO-TEPBBIX, BEIIECTBEHHBIM COCTaBOM, CTPOCHHEM U MOBEJCHUEM
OpraHu3MoB. YeIOBEK COCTOUT U3 TeX K€ OENKOB M HYKJIEMHOBBIX KUCIOT, YTO U KUBOTHBIC, U
MHOTHE CTPYKTYpbl M (YHKIIMM HAIIero Teja TaKhe K€, KaK W y JKUBOTHBIX. YeM BbIllle Ha
HBOJIIOI[MOHHON IIKaJIeé CTOUT KUBOTHOE, TEM OJMKE €ro CXOJCTBO C YEJIOBEKOM. Bo-BTOpBIX,
YeJI0BEYECKHIl 3apOIbIlI MPOXOAUT B CBOEM PA3BUTUHU T€ CTAUU, KOTOPbIE MPOILIA 3BOJIOLHUS
*KuBoro. M, B-TpeTbUX, y 4YeIOBEKa MUMEIOTCS PYAUMEHTApPHBIE OPraHbl, KOTOPHIC BBIMOIHSIN
BaKHbIe (DYHKIIMM Yy KUBOTHBIX M COXPAHWJIUCH y UEJIOBEKa, XOTS HE HY)KHBI eMy (Hampumep,
armeHIuKC).



OpHako W OTJIMYMS YeJOBEKa OT XUBOTHBIX (pyHIamMeHTanbHBL. K HHUM Mpexe BCEro
oTHOcHTCS pa3yM. UTo 310 Takoe? M3yueHne BBICIINX JKMBOTHBIX MTOKA3aJI0, YTO OHM 00JIaaoT
MHOTMM M3 TOTO, Ha 4YTO pPaHbIIE CYUTAIUCH CIOCOOHBI TOJBKO JIIOIU. DKCIEPUMEHTHI C
00e3bssHaMH OOHAPYKUJIU, YTO OHH MOTYT TIOHMMATh CJIOBA, COOOIIATh C TTIOMOIIBIO KOMITBIOTEpA
0 CBOMX JKEJaHWAX, U C HUMU MOKHO BECTH TakuM oOpa3oMm auainor. Ho dem He olGmamarot
camble BBICIIME >KMBOTHBIE, TaK 3TO CHOCOOHOCTHIO K MOHSATHMMHOMY MBIIUIEHHIO, T. €. K
(GOpPMUPOBAHUIO OTBJICUEHHBIX, AOCTPAKTHBIX TPEACTABICHUNA O TPEAMETax, B KOTOPBIX
0000111eHbl OCHOBHBIE CBOMCTBAa KOHKPETHBIX Bellei. MbIlIeHHe KUBOTHBIX, €CIH O TaKOBOM
MOKHO TOBOPHUTBH, BCErjla KOHKPETHO;, MBIIIICHUE YeJIOBEKa MOXKET OBITh aOCTPaKTHBIM,
OTBJIEYEHHBIM, 0000IIAIOIIUM, TOHSITUHHBIM, TOTUYHBIM.

Uem BbIIIE CIIOCOOHOCTh K MOHSATUIHHOMY MBIIUICHHIO, TEM BBIIIE MHTEIUICKT YeIOBEKa.
OueHuTh eHCTBUTENIBHOE 3HAUE€HUE pa3yMa IOMOTaeT, B YaCTHOCTH, CONIEPHUYECTBO YEJIOBEKa
C IIAXMaTHBIM KOMIIbIOTEPOM, KOTOPBIN MBITAETCS BBIUTPATh 3@ CYET IPOMATHBIX CKOPOCTEH
nepedopa BCceX BO3MOXHBIX BApUaHTOB.

DTOoNIOTHS MOJTydaeT BCe OOJIbINe JAHHBIX O TOM, UYTO B MOBEACHUH YEIOBEKA U YKHBOTHBIX
MHOTO cX0Kero. JKuBOTHbIE MCHBITHIBAIOT YyBCTBA PAaJOCTH, TOPs, TOCKU, BUHBI U T. 1.; Y HUX
€CTb JIFOOOIBITCTBO, BHUMAaHKE, NAMsTh, BOOOpakeHHe. TeM He MeHee OCTaeTCsl CIPaBEIUBbIM,
YTO XOTS JKUBOTHBbIE MMEIOT O4eHb Ci0)KHbBIe (OPMBI MOBEACHUSI M CO3/1al0T M3yMUTEIbHBIC
Npou3Be/icHUs (HAampuUMeEp IMayTHHA, KOTOPYIO TKET IMaykK), YeJIOBEK OTJIMYaeTCs OT BCeX
JKUBOTHBIX TEM, YTO JI0 Hayaya paboThl MMEET IUIaH, MPOEKT, MOJeib MocTpoiiku. brarogaps
CIOCOOHOCTH K MOHATUHHOMY MBIIUICHUIO, YEIOBEK CO3HAET, YTO OH JIeTaeT, U TIOHUMAET MUD.

BTopbIM I71aBHBIM OTIMYUEM SIBJISIETCS TO, YTO YENIOBEK 00safaeT peubto. OnaTb-Taku, y
YKUBOTHBIX MOXET OBITh OU€HBb Pa3BUTasl CHUCTEMa OOIIEHUS C TOMOIIbIO CUTHAJIOB (YTO, KCTaTH,
MO3BOJIUJIO TOBOPUTH O «LIMBHIM3ALUU JenbPUHOB»). Ho Tonbko y yenoBeka ectsb 10, uto U. I1.
[laBnoB Ha3BayJl BTOpPOM CUTHAJBHOM cHUCTEMOW (B OTJIMUME OT MEPBOM—Y >KUBOTHBIX) —
oOlieHre ¢ TOMOUIbI0 CJIOB. OTHM 4YeJIOBEYECKOE OOIIECTBO OTJIMYaeTcs OT JPYrux
0O0IIeCTBEHHBIX KUBOTHBIX.

Uto Takoe cnoBo? OTO BHUIOBOM IIPU3HAK YEJIOBEKA, KOTOPBI COCTOUT B
HETOCPECTBEHHOM JIOCTYIIE HAILIETr0 CO3HAHMA K BBICIIEMY OpPTaHU3YIOIEMY Hadaly ObITHA, K
MOCIIEAHEMY 3BEHY BOCXOJSIIEH IEMOYKH MHPOBBIX MPHUHIMIIOB, HAYMHAIOIIEHCS C TOYHOTO
noa6opa GU3NYECKUX KOHCTAHT. Tak yTBEp)KJaeT OJWH M3 COBPEMEHHBIX METOJO0JIOTOB HAYyKH,
BBIBOJIAIIMI 3HAUYECHHUE CIIOBA U3 YTBEPKIACHUS, KOTOPBIM OTKpbIBaeTCsl 0HO U3 EBanrenuii: «B
Hayane 0b110 CrioBoy. C 3THUX MO3UIUI M pa3yM U CIIOBO MOSIBHJIMCH 330JITO JI0 YEIOBEKa, a He
n300peTeHsl M. OHHU OpPraHU30BAIM OWOJIOTHYECKYI0 MAaTEpHIO, a 3aTeM OBbUIM BIIOKCHBI B
YeJI0BEeKa, YTO COOTBETCTBYET HE TOJBKO OMOJEHCKUM TEKCTaM, HO U (HIOCOPCKUM CHCTEMaM
[InaTona u I'erens.

B ecrecTBOo3HaHUU K€, MBITAIONIEMCS BBISICHUTh €CTECTBEHHBIE MPUUYUHBI YEJIOBEUECKUX
CIIOCOOHOCTEH, M3BECTHA THUIOTE3a MPOUCXOKICHHUS pPEeYH M3 3BYKOB, MPOU3HOCHUMBIX IpHU
paboTe, KOTOpBIE MOTOM CTAaHOBHJIMCH OOIIMMHU B IIpoliecce COBMECTHOro Tpyaa. CHavana
MOSIBUJIMCH KOPHU TJIarojoB, COOTBETCTBYIOUIME OINpEACNICHHbIM BHAAM JI€ATEIbHOCTH, 3aTEM
JIpyrue 4acTu ciaoBa M pedd. TakoBa CyTh THMIIOTE3bI HEMELKOro aHrponosiora M. Mroiepa.
TakuM ke myTeM B mpoliecce 00IIeCTBEHHOT'O TPYAa MOCTETIEHHO MOT BO3HUKHYTH Pa3yM.

CriocoOHOCTB K TPpyy — elie 0JHO (yHJaMEHTAIbHOE OTJIMYHE YETOBEKa OT )KUBOTHBIX.
KoneuHo, Bce *KHBOTHBIE UTO-TO JENAIOT, @ BBICIINE KUBOTHBIE CIIOCOOHBI K CIOXHBIM BHJIaM
nestenbHOCTH. OO0e3bsiHBI, HAlpUMep, HCIONB3YIOT MalKh B BUAC OPYIAWH s JOCTaBaHUS
wio70B. Ho ToibpKko YenoBek crnocoOeH M3rOTOBIATh, TBOPUTH opyaust TpyAa. C 3TUM CBA3aHbI
YTBEP)KICHHSI, YTO JKMBOTHBIC IPHUCIIOCAOJIMBAIOTCS K OKpYXKalOIIeW cpele, a YeJIoBeK
npeoOpasyeT ee, ¥ UTO B KOHEYHOM CYeTe TPYJ CO3/1ajl YeloBeKa.

Co crmocoOHOCTBIO K TPYAY COOTHOCSATCS €Ille JIBa OTIMYUTENBHBIX NMPH3HAKa YellOBeKa:
IPSIMOXOKJEHHE, KOTOPOE OCBOOONIIO €r0 PyKH, U, KaK CIEICTBUE, Pa3BUTHE PYKH, OCOOCHHO
OompiIoro manbpiia Ha Hedl. HakoHer, emie qBa XapakTepHBIX MPU3HAKA YEIOBEKA, MOBJIHBIINX
Ha pa3BUTHE KYJIbTYPbl — UCIOJIb30BaHUE OTHS U 3aXOPOHEHHE TPYIIOB.



['nmaBHBIE OT/IMYUS YeNOBEKAa OT >KUBOTHBIX: MOHATUWHOE MBILUICHUE, pedb, TPYI, —
CTaJIi TEMH IYTSAMHU, 110 KOTOPBIM IO 000CO0IEHNE YeIoBeKa OT MPUPO/IBL.

AHTpomosnorus

B mmpokxom cMbiciie «aHTPOMOJIOTUSI» — HayKa O 4elloBeKe (OT Ipey. «aHTpOmoc» —
yenoBek). Ho Tak kak deloBeka H3y4aeT MHOXXECTBO HAayK, KaK €CTECTBEHHBIX, TaK H
TYMaHUTapHbBIX, TO 3a AHTPOIIOJIOTMENW B Y3KOM CMBICJIE OCTajlach IMpoOsieMa MPOUCXOXKIACHUS
YeJI0OBEKa U OIPEIeTCHUS CICIU(UKU er0 CTPOCHUS U IBOJIOLIUU.

BypHoe pa3BuTHE aHTpOMOJOTrHsl MOJy4duia BO BTOopod mnojoBuHe XIX Beka mocie
co3gaHus Teopuu 3Bosonuu JapBuna. D. I'ekkenb BBIABUHYJ TMIOTE3y O CYIIECTBOBAaHUU B
IPOLUIOM MPOMEXKYTOYHOIO MEXIy OOe3bsHOW M 4YelOBEKOM BHJa, KOTOPbI OH Ha3Bal
nutekanTpornoMm (OykB. «O0e3bsiHOUETOBEK»). OH K€ MPEANOIOKII, YTO HE COBPEMEHHBIC
00€3bsIHBI OBLTN TIPEIKAMHU YEJIOBEKA, a IPUOTUTEKH («IPEBECHBIC 00€3bSHBI»), KOTOPHIC KUJIU B
cepenune TpernuyHoro nepuoja (70 miuH. et Hazan). OT HUX OAHA JIMHUS BOJIIOIMH TOILIA K
HIMMITaH3€ U TOPHIIIaM, JIpyras — K 4eioBeky. 20 MIIH. JIeT Ha3aJ Mo/ BIUSHUEM MOXO0JI01aHus
JOKYHTJIM OTCTYIUJIM W OAHOM M3 BETBEH IPUOMUTEKOB MPUIIIOCH CIHYCTUTHCS C JEPEBHEB U
NepelT K MPSIMOXOXKICHHUIO (TaK HA3bIBa€Mble «PaMOIMMTEKH», OCTATKW KOTOPBIX HaWJEHBI B
WHauu 1 Ha3BaHBI B 4ecTh Oora Pamer).

B 1960 rony anrmmiickuii apxeosnor JI. JIuku otkpeut B Boctounoit Adpuxe «Yenoseka
YMenoroy», Bo3pact KOTOPOTo 2 MITH. JIET, a 00beM Mo3ra 670 ky0. cM. B aTux e cnosix Oputn
OOHapy)XeHBI OpyAMS TpyAa W3 PACKOJOTOW PEYHOM TalbKH, 3a0CTPEHHOW TpU TOMOIIH
HECKOJIbKUX CKOJIOB, KOTOPBIE OH, KaK MpeAroaraiT, u3rotosisi. [Tozxe Ha o3epe Pynonsd B
Kenun Obutm HaWJIEHBI OCTAaTKW CYIIECTB TOTO JXK€ THMA Bo3pacToM 5,5 muH. yer. Hamwuwme
W3TOTOBJICHHBIX OpyIUU Tpyna (ecnu mo 3ToMy (akTy CYAUTh O CTAaHOBIICHUU YEJIOBEKA)
MO3BOJIUJIN CYIIECTBEHHO YBEITUYHUTH €0 BO3PACT.

[Tocne 3TOrO yKpemuiaoch MHEHUE, YTO UMEHHO B BocTouHO# Adpuke B 4eTBEPTUYHOM
nepuoje KaHO30MCKOW 3pbl MPOU30LUIO pa3fesieHue YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsH
(He paHee, TaK KakK T'€Hbl T€X WU APYTUX CIUIIKOM CXOIHBI), T. €. Pa30LUIUCh HBOJIONUOHHBIC
JVMHUH YeJIOBeKa U MIUMIaH3e. DTU BBIBOABI MMOATBEPKACHBI U3MEPEHHUSIMH MO TaK HAa3bIBAEMbIM
«MOJICKYJISIPHBIM Yacam». CKOpPOCTh U3MEHEHHSI TEHOB 3a CYET TOYCHHBIX MyTaluil (M3MEHEeHUH
otaenbHbIX Tlap ocHoBaHui JIHK) ycToiiunBa Ha MpOTSHIKEHNUU JOJITHX TMEPUOJ0B BPEMEHHU, U €€
MO>KHO HCITIOJIb30BaTh JJIsi TaTUPOBKU OTXOXKIIEHHUS JTaHHOW HBOJIIOIMOHHONW BETBU OT OOIIETro
CTBOJIA.

Yro ObUIO MPUYMHOIN TMOSBJICHUS 4YeJIOBEKa MMEHHO B oJHOM Mecte? B Bocrounoit
Adpuke UMEIOT MECTO BBIXOJbl YPAaHOBBIX TOPOJ M CYILECTBYET MOBBILICHHAS pagualiusl.
[Mocnennsisi, Kak JOKa3aHO TEHETHKOW, BBI3bIBACT MyTaluu. TakuMm oOpa3oMm, 31ech
SBOJIIOIIMOHHBIE U3MEHEHUS MOIJIM IMpOTeKaTh Oosiee ObICTphIMU TeMmmaMmu. Bo3Hukmmii BU,
busznueckn Oonee cCnalblif, YeM OKpPYKEHHE, [OJKEH ObUL, YTOOBl BBIKHUTH, HAYaTh
U3TOTaBIIMBATh OPYAMs, BECTH OOIIECTBEHHBIN 00pa3 >KM3HU M Pa3BUTh Pa3yM KaK MOIIHBIN
WHCTPYMEHT CJIa00T0 OT MPUPOJIBI CYIIECTBa, HE 00aIal0IIero TOCTATOYHBIMU €CTECTBEHHBIMU
OpraHaMH 3allliThI.

«YenmoBeka YMeNI0ro» OTHOCAT K aBCTpajionuTekaM (OyKB, «toxHasi 00€3bsiHa»), OCTATKH
KOTOpOro BmepBbie HaimeHbl B Adpuke B 1924 romy. OO0beM Mo3ra aBCTpaJONMUTEKAa HE
npeBbIal 00beMa MO3ra YeIOBEKOOOpa3HBIX 00€3bsH, HO OH OBUI CIIOCOOEH K CO3aHHUIO
opyauii Tpyaa. DTo crTamo (GOopMOH TPEOOJICHHS MPOTUBOPEUUS MEXKIY HEIOCTATOYHOU
€CTECTBEHHOH BOOPYKCHHOCTBIO  aBCTPAJONHUTEKa U  OOJIBIION  HACBIIICHHOCTBIO  €r0
CYILIECTBOBAHUS OMACHBIMU CUTYaLUSMHU.

['umoTeTnyeckn MPEANONOXKEHHBIM . [eKkkenmeM MUTEKaHTPOIIOM OBUTM Ha3BaHBI
ocTaTtku, oOHapyxeHHbIe B 1891 romy Ha ocTpoBe fBa. CymectBa, xuBiiue 0,5 MIIH. JIeT Ha3a,
umenu poct 6onee 150 cm, o6beM mMo3ra npumepHo 900 KyO. cM. UCHIOIB30BATIN HOXKH, CBEpIIA,
ckpeOku, pyunsie pyoma. B 20-e roapr XX Beka B Kutae ObuT HaliIeH CHHAHTPOI («KHUTANCKUN
YeNIOBEK») ¢ OJIM3KUM K MUTEKAHTPOITYy 00heMOM Mo3ra. OH HCIIOJIb30Ball OTOHb U COCYIbBI, HO
HE MMeJl PeyH.



B 1856 rogy B nmonmune Heanpepranp B ['epmMaHuM OOHApy>KWJIM OCTaTKU CYILIECTBA,
xkuBmero 150-40 Teic. yieT Haszaa, Ha3BaHHOTO HeaHaepTaibleM. OH WMen 00bEM MoO3ra,
ONMU3KUI K COBPEMEHHOMY YEJIOBEKY, HO MOKATbIi 7100, HAAOPOBHBIE IYTH, HU3KYIO YEPEIHYIO
KOpOOKy; >KHJI B Tellepax, OXOTSCh Ha MaMOHTOB. Y HeaHJepTaiblia BIEpBble OOHAPYKEHBI
3aXOpOHEHMSI TPYIIOB.

Hakonen, B nemepe Kpo-Manson Bo ®@paniuu B 1868 romay ObUiM HaJIEeHBI OCTATKH
CyIIIeCTBa, OJIM3KOTO MO 00MuMKYy U o0bemy uepema (mo 1600 ky0. cM.) K COBpEMEHHOMY
yenoBeKy, nMmeBmieMy poct 180 cm m xuBmemy ot 40 go 15 Teic. et Hazaa. DTO M €CTh
«UHenosek PazymHblii». B Ty ke 310Xy OSBUIIUCH PACOBBIC pa3iinyus. Y U30JUPOBAHHBIX IPYIIT
CKJIQJILIBAICH 0COOBIC TTPU3HAKH (CBETIas KOXKa Y «O€TbIX)» | T. I1.).

Wtak, nUHUS SBOJIONUHM 4YeJOBEKAa BBICTpAMBAaeTCs cilenyromuMm olOpasom: «YemoBek
YMEJBIN (aBCTPAIONUTEK), «HeToBeK MpSIMOXOASIIHI (TUTEKAaHTPOI U CHHAHTpOM ), «YemoBek
HeaHAepTalIbCKUil», «UenoBek pa3yMHbl» (KpomanboHen). Ilocie KpoMaHbOHIIA YENIOBEK HE
M3MEHSJICS TEHETUYECKH, TOTJJa KaK €ro CollhajabHas 3BOJIONUS POA0KAIach.

V. XaBemn3 yTBep)KJIaeT, UTO YEJIOBEK COBPEMEHHOIO Tuia BO3HUK 200 ThIC. JIET TOMY
Haszana B Bocrounoit Adpuke. DTa rumoresa nojgyuniia Ha3Banue «HoeBa koBdera», moToMy, 4To
no bubnuu, Bce packl 1 HapobI MPOU3ONLIH OT Tpex chiHoBel Host — Cuma, Xama n Madera. B
COOTBETCTBUM C 3TOIl BepcHed NUTEKaHTPOI, CUHAHTPOI W HeaHjAepTajel] — He MNpeaKu
COBPEMEHHOT'0 YeJIOBEKa, a pa3jIMyHble TPYMNNIbl TOMUHUZ (YeI0BEKOOOPA3HBIX CYILECTB),
BBITECHEHHBIX «UenoBekoM mnpsaMoxoasmum» u3 Boctounoit Adpuku. B mons3y maHHOU
TUIIOTE3bl CBUETEIBCTBYIOT T'€HETUUYECKHE MCCIEN0BaHUs, KOTOPbIE HE BCEMU aHTPOIIOJIOTaMU
Y TIAJICOHTOJIOTaMH MPU3HAIOTCS HAZCKHBIMH.

AJbTepHATUBHAS TOYKAa 3PEHUS MYJIbTUPETHOHAIBHOW 3BONIONMHU uenoBeuecTBa (M.
Yonmodd) yrBepkaaeT, 4To TOJBKO apXaudHbIE IO BOSHUKIN B A(]puke, a COBpeMEHHbBIE —
TaMm, IJe OHU XHUBYT ceifuac. Yemoek mokuHyn Adpuky He mMeHee | MIH. jeT Hazaj. Ota
TUIOTE3a OCHOBBIBAETCS HA MAJIEOHTOJIOTMYECKOM CXOJICTBE MEXKIY COBPEMEHHBIMU JIIOAbMH U
JTAJIEKUMHU MPEAKAMU, )KUBYIIIUMU B MECTaX UX OOUTAHHUS.

Kakas w3 oTux rumore3 cmopaBeiMBa, CKa3aThb II0Ka HEBO3MOXKHO, TaK Kak
[AJIEOHTOJIOTNYECKAsl JIETONMCh HEIOJIHA M TNPOMEKYTOYHBIE BHUIBI MEXIY YEIOBEKOM U
00e3bsiHaMH JI0 CHX MOP B MOJHOM 00beMe HEU3BECTHBI.



2. METOAUYECKHUE MATEPHAUJIBI 11O BBITIOJIHEHUIO
JIABOPATOPHBIX PABOT
2.1 JIabopatopHas padora Ne 1 (2 yaca).
Tema: «MccnenoBarenbckas padbora Nel «HabGmroneHue»»
2.1.1 Heapb padoTsl: IpoBeCTH HAOIIOACHUE
2.1.2 3apayu padoThI:
[TpoBectu HabOMIOIEHUE O0BEKTA (SIBICHUS ), TPEATIOKEHHOTO MPETNO/IaBATEIIEM.
2.1.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTOB, HCIOJIb3YeMbIX B J1a00pPaTOPHOI padoTe:
1. Habmo1aeMblii 00BEKT (TIpeyIaraeTcs MPernoaBaTesieM)
2.1.4 Onucanue (xox) padorThl:

1) CdhopmynupoBats 11es1b HaOIIOACHUS.

2) OnpenenuTth 1 onrucaTh 00bEKT HAOIIOACHHS.

3) HccnenoBaTh U MepevuncInTh CPEACTBA U YCIOBHUS HAOTIOICHUS.

4) Br16path crmoco6 ¢pukcupoBaHus pe3yabTaTOB HAOIIOACHHUS.

5) [IpoBectu HabmOACHNE.

6) [Ipoananu3upoBath pe3yabTaThl HAOII0ACHUS, CPOPMYIUPOBATH BHIBOJIBI.
7) CocTaBUTh MUCHMEHHBIN OTYET O MPOBEIEHHOM HAOTIOACHUU.

2.2 JlabGopaTtopHas padora Ne 2 ( 2 yaca).

Tema: «/3yueHne 3aKOHOB paBHOYCKOPEHHOT'O ABUKCHUS »

2.2.1 Hear padorbi: IIpoBepka KUHEMATHYECKHMX YPAaBHEHUW C  TOMOIIBIO
KOMIIBIOTEPHON MOAEIHN

2.2.2 3apayu padoThI:

1. Peanu3oBaTh pa3au4HbIE PEXKUMBI ABH)KEHUS B KOMIIBIOTEPHOW MOJIEIN

2. [Toctpouts rpaduku 3aBUCMMOCTH KOOPAMHATBI M CKOPOCTH OT BPEMEHU

2.2.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpPHON padore:

1. Kommnbrotep

2. 1O «BuptyanbHblil TPAaKTUKYM IO (PU3HKE B 2 YACTAX»

2.2.4 Onucanue (xox) padorTni:

1. 3arpy3ute nporpammy "duU3uKa B KapTUHKaX'"'.

2. Bri0epute pasnen "Mexanuka', 3aTremM JabopaTOpHYIO padoTy
"PaBHOYCKOpPEHHOE ABHXEHUE".

3. Peanu3yliTe B KOMIIBIOTEPHOM  JKCIEPUMEHTE CJIEIYIOIIHE
PEKUMBI JIBUKCHUS:

a) vo = 0,2m/c, a=0 m/c?

0) Vo =0m/c, a= -0,5 m/c’

B) Vo=IM/C, a = 0,1 M/C’

r) vo =Im/c, a=- 0,1 m/c?

3apucyiite B TeTpaau rpaduKyd 3aBUCUMOCTH MEpPEMEIICHUSI, KOOPAUHATHI U
CKOPOCTH OT BPEMEHHU.

4. Ha pucynke mpuBeneHbl Tpadukh CKOPOCTH JUISI HECKOJBKHX
pPeXuUMOB ABHUXKXEHHUsI. HeMy paBHO YCKOPEHME B Ka)XJOM H3 ITHUX CIy4daeB?

AV MiIC

2]
1+ 3
o
Peanuzyiite 3TH pe>XUMBbI ABUYKEHHUST HA KOMITBIOTEPE iR
5. Hauanpuast ckopocTh yenoBeka vo = 1 m/c. M3BecTHO, 49TO
JOBUTAsICh C MOCTOSIHHBIM YCKOPEHHEM, YEeJIOBEK uepe3 4 ¢ ocrtaHoBuwics. Halaure
ero yckopenue. Peanusyiite 3To ABH>KEHHE HAa KOMIIBIOTEpE. Hepe3 kakoe BpeMst OH
BEPHETCS K TOUKE cTtapTa?




2.3 JlabGopaTtopHas padora Ne 3 ( 2 yaca).

Tema: «Ypyroe u HEynpyroe CTOJIKHOBEHHUE TEID»

2.3.1 Leab padorbi: [IpoBepka 3aKOHOB COXpaHEHHS B MEXAHUKE C TOMOIIBIO
KOMIIBIOTEPHON MOAEIH

2.3.2 3apayu padoThI:

1. Peasin3oBaTh HA MOJIENU U U3YUYHUTH PA3IMYHbIC BUBI yaapa

2.3.3 Ilepeyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHON padoTe:

1. Komnsrotep

2. T1O «BupTtyaabHbIN MPaKTUKYM 10 (PU3HUKE B 2 YACTAX».

2.3.4 Onucanue (xox) padoTsbl:

1. 3arpysute nporpamMmy “@u3nkKa B KAPTUHKAX .

2. Bribepure pazgen “MexaHuka”, 3aTeM JIEMOHCTpAlUio “YIpyrue W HEYIpyrue
coyJapeHusi” U 03HaKOMBTECh C €€ paboTO.

3. Tlocne 3TOr0 B 3TOM AEMOHCTpPALIMKM HAXKMUTE BKIaAKY “Bompockr”.

4. PemmB npemayio:KEHHYIO KOMIIBIOTEPOM 3a/1a4y, BBEAUTE OTBET B M0JI€ BBOJA.

5. IlpoBenuTe mpoBEPKY BallEro pelIeHUs, HaKaB KHONKY “TIpoBepka” B HIKHEH 4acTu
3KpaHa. Pe3ynpTaT npoBepKH B ITOKa3aTh MPENOJABATENIO.

6. Ilepeiinute Kk cienyrouied 3agade, A8 3TOr0 HaXMUTE KHONKy “‘Crenyromas” B
HIKHEN 4acTH HKpaHa.

[ToBropuTe myHKTH Ned, Ne5, Ne6 mabopatopHoii paboThI i BCEX MOCIEIYIONINX 3a/ay.

7. PelieHus Bcex 3a7ad 3anucaTh B TETPA/lb.

3ameuaHue: TMOCIe peHIeHUsl 3a7ad4 BEPHYThCS K MOJEIH Bbl MOXKETE MPU TMOMOIIU
BKJIagku “Crapt”.

8. CpaenaiitTe BBIBOJ O MPOAETAHHON paboTe M 3aNMIIUTE €r0 B TETPab.

9. JlomomHuTenpbHOE 3aJlaHWe: O3HAKOMBTECh ¢ paboToil pemoHcTpanuu “CoymaapeHus
1apoB”~’, HAKMUTE BKJIAJKY “Bomnpocsl” B HEMl ¥ OTBETHTE HA TOCTABJIEHHBIE BOIIPOCHI.

10. 3aBepiuTe paboTy MPOTPaMMEI.

2.4 JIaGopatopHas padora Ne 4 ( 2 yaca).

Tema: «Onpenenenne Hanboaee BEPOATHONW CKOPOCTH JIBHXKCHHS MOJICKYJT a30Ta»

2.4.1 Hean padothl: VccnenoBanue pacpeeeHUst MOJIEKYI ra3a [0 CKOPOCTAM

2.4.2 3anayu padoThI:

1. U3yuuts pacnpezeneHne MoJeKyJl 0 CKOPOCTAM

2. OnpenenuTs HanOoJIee BEPOSITHYIO CKOPOCTh MOJICKYII

2.4.3 Ilepeyenn npudOpPoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B JIA00paTOpPHON padore:

1. Kommnbrotep

2. 1O «BuptyanbHblif TPAaKTUKYM IO (PU3HKE B 2 HACTAX.

2.4.4 Onucanue (xox) padorTni:

1. 3anyctute nporpammy “MosnekynspHas pusuka’

2. O3HaKOMBTECHh C OMUCAHUEM KOMMBIOTEpHON Mozaenu «PacmpeneneHue Makcieiay.
Bribepure B MeHIO KHONIKY OQ0uH 2as.

3. C nomomupro KHONKY M3menenue T ycranoButre temneparypy 450 K, cuuras T, = 600

K.

4. loxxauTech, TIOKa KpUBas paclpeefieHUs] He CTaHeT MAaKCHMAIbHO MPUONIMKEHA K
BEpIIMHAM KaXJIOTO W3 CTOJOMKOB. IIpmoctanHoBuTe Momens HaxkatueM kiaBuimu PAUSE
(BREAK) Ha knaBuarype. (s npogomxkenust paboTel Moaenu Heooxoanmo HaxkaTh ENTER)

5. OnHo aenenne Ha ocu abcmucc coorBercTByeT 90 M/c. (Puc.1) U3mepsTe:

. YHCIIO YAaCTHI] N, CKOPOCTU KOTOPBIX Monayiu B uHTepBai oT 90 m/c 1o 180 m/c,

. YHUCJIO YaCTHI Ny, CKOPOCTH KOTOPBIX Ionayik B uHTEpBaj ot 270 M/c 1o 360 m/c,

. YHCIIO YAaCTHII N3, CKOPOCTU KOTOPBIX IMonanu B uHTepBai ot 450 m/c 1o 540 m/c,




. YHCIIO YaCTHIL N4, CKOPOCTH KOTOPBIX IMonanu B uHTepBai oT 630 m/c 1o 720 m/c

. YHUCJIO YaCTHI] N5, CKOPOCTH KOTOPBIX Monayiu B uHTEpBa oT 810 M/c mo 900 m/c

. YHCIIO YaCTHII Ng, CKOPOCTU KOTOPBIX monainu B uaTepsai ot 1080 m/c 1o 1170 m/c

6. [TocTpoiiTe KpuBYyIO pacmnpeaeneHuss MOJIEKylI Mo CKOpocTsaM n; (v ). Ompenenure 1o
rpaduxky Hambonee BEPOATHYIO CKOPOCTH MoJeKyln. Takum o0pa3oM, BBl TOIydyuTe €&
AKCIIEPUMEHTAIBbHOE 3HAaUCHUE.

7. BerarcnuTe TeOpeTHUECKOe 3HaYCHHE HanOoiee BEPOSATHON CKOPOCTH MOJIEKYT a30Ta (
1 =0,028 xr/mMonb) ansg 3amaHHOW Temmeparypsl 1o ¢opmyne (3) W CpaBHHTE C
HKCIIEPUMEHTAJIbHBIM.

8. BemonauTe myHkThl Ne 3 + Ne7 mabopaTopHoit pabotsl s Temnepatypsl T = 600 K.
(3ameuanue: rpaduKu pacupeieieHUs IEPBOrO U BTOPOTO OMBbITa HEOOXOIUMO CTPOHUTH B OJHHUX
0CsIX)

9. Cnenaiite BBIBOJ O MPOJICIAHHON pabOTe M 3alUIIUTE €r0 B TETPAb.

3aBepmuTe paboTy MpOrpaMmsl

2.5 JlaGopaTropHas padora Ne 5 ( 2 yaca).

Tema: «Pacnpenenenne bonpumana»

2.5.1 Hean padoThl: n3ydeHue pacnpenenceHus bonpimana.

2.5.2 3agauu padoThI:

1. Onpenenenre Macchl YaCTUIIBI.

2.5.3 Ilepevyenn npudOpoOB, MAaTEPHAJIOB, HCIIOJIb3YeMbIX B JIA00paTOPHON padore:

1. Kommnbrotep

2. 10 «BuptyanbHblif IPAaKTUKYM 1O (PU3HKE B 2 HACTAX.

2.5.4 Onucanue (xox) padorTni:

1. 3amyctute nporpammy ‘“MonekynspHas puzuka’.

2. O3HakombTeCh ¢ onrcanueM mojenu «Pacnpenenenue boibimManay.

3. VYcranosure uncno yactun B cucteme N = 50, temneparypy To u yckopeHue
CBOOOJHOIO MaJICHUS PaBHBIM g.

4. Joxaurech, MoKa KpUBasi paclpeeleHus] He CTaHEeT MaKCUMAIIbHO MPUOIIKeHa
K BepIIMHAM KaXJoro u3 crtoiouxoB. [IpuoctanoBute mozenb -
HaxkatueMm kiasumn PAUSE (BREAK) na xnmaBuarype. (st | oS
MIPOIOJDKEHHS paboThl Moaenu Heooxoaumo HaxkaTh ENTER) "3 -

5. Ha nuarpamme pacnpenenenus bonbinmMana o ocu -
OpJMHAT OTKJIAJBIBACTCs IIKana BHICOT h ¢ nenoi nenenus 0,5 i
CM; MO0 ocu alcmucc umcno yactul. Mcmonbs3ys maHHyO -] . l
Iuarpammy, orpesiesuTe: S R

. CpelHee YHCIO YacTUL[ Ny, HAXOJALIUXCS Ha
BeIcoTe 0+0,5 cMm,

. CpeIHee YHCIIO YaCTHUI[ N HAXOMISIIUXCS Ha BhICOTE 2 ¢M, 3 cM, . ., 9 cm. (Puc. 1.)
[TomydeHHBbIC TaHHBIE 3aHECUTE B TAOIUITY (KpOME Ny).

6. Onpeaenure sl KQKIOTO Cydas OTHOIICHHE YHCIIa YAaCTHUI] Ny K YUCITY YaCTHI[ N

. n
Ha BBICOTE h M HaTypaIbHBIH Jorapudm 31oro otHomeHus In—2 .
n

7. [IponorapudmupoBar Gopmyny (3) morydum In2o = ugh/RT = mgh/kT. Cuuras
n

temneparypy To= 200 K, BeluuciuTe Maccy m ABMXKYLIMXCS YacCTHUI] UCIOJb3Yys MOITY4YEHHYIO
Gopmyny. Onpeznenute cpeHee 3HaUEHUE MACChI M.

8. He MmeHss yMcno yacTull B cOCyze, YCTaHOBHUTE Temieparypy cpeasl T = 2 T.
[ToBTOpPUTE MYHKTHI 3+6.



0. [TocTpoiiTe B OJHUX KOOPAMHATHBIX OCSAX I'padUKH 3aBHCHMOCTH YHCIIa YACTHI]
(n) ot BeIcOTHI (h) st nByx cimyuaeB (T =Tou T = 2T))

10.  Cpemnaiite BBIBOJ O IPOJEIaHHOM paboTe, 3aBepIINTE padOTy NPOrpaMMBl.
Yuc In
Ne Bric O — n, n Mac m
OIbITa ora, h (M) 0 ’ i ca, m P
n

2.6 JlabGopaTropHas padora Ne 6 ( 2 yaca).

Tema: «MccnenoBatenbckas padora Ne2 «M3yueHue BOCIIpUATHS BPEMEHU YETIOBEKOM»

2.6.1 Ilesab padoThI: U3YYCHHE OCOOCHHOCTEH BOCTIPUATHS BPEMEHH YETIOBEKOM.

2.6.2 3agauu padoThI:

1. Ompenenuth IUTENBHOCTh BPEMEHHOI'O HWHTEpBajla B OAHY MUHYTY, ONHUPASICh
Ha BHYTPEHHEE YyBCTBO BPEMEHH.

2.6.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTOB, HCIOJIb3YeMbIX B J1a00paTOPHOI padoTe:

1. cekyHiomep (MOXHO Yachl C CEKYHAHOU CTPEIIKOM).

2.6.4 Onucanue (xox) padorThi:

PabGora BBIMONHSETCS B Iape: 3KclIepuMeHTaTop-ucnbeiTyemsblid. Ilocne mnposeneHus
MU3MEPEHUM 3KCIEPUMEHTATOP U UCHIBITYEMBIN MEHSIOTCS POJISIMHU.

1) OKCHEpUMEHTATOpP HM3y4aeT W3MEpPUTENbHBIA NpUOOp (CEKyHIOMED), BBISCHSET
IpaBHJia €r0 UCIOJB30BAaHUS, OMpPENENsIeT IeHY JeIeHUS M CHUCTEMaTHYecKylo (MPHUOOPHYIO)
HOTPELIHOCTD O CUCT.

2) OKCIEpUMEHTAaTOpP HMHTEPECYETCsl, TOTOB JIM MCIBITYeMbIi: «Bbl TOTOBBI?».
HcnpiTyemslii coo01aeT 0 COCTOSHUU TOTOBHOCTH.
3) OKCIEpUMEHTATOp Ja€T CUTHA K Hadaily ucnbiTanus: «Ctapt!», a 3aTeM CclequT

3a  IOKa3aHUAMU  CEeKyHJIomepa.  McnbITyemblil,  BOCHPHMHSAB  CUTHAlI,  cOOOIIaeT
9KCIIEPUMEHTATOPY 00 UCTeUEHUH OAHOU MUHYTHI: «CTon. MUHYyTa HCTEKIIa.

4) OKCHEpUMEHTAaTOp CHHMMAaeT IOKa3aHUs CEKyHJIOMEpa M BHOCHUT pE3yJbTaT B
Tabmauny 1. Bcero Heo6Xo0aMMO MPOBECTH CEMb TaKUX UCHBITAHUH.
5) DKCIEpUMEHTATOP BBIYUCIIAET CPEHEE 3HAUEHUE <t>, 3aroHseT Tadbauny 1.

2.7 JlabGopaTtopHas padora Ne 7 ( 2 yaca).

Tema: «IBneHus nepeHoca»

2.7.1 Hean padoTbi: O3HAKOMJICHHE C SIBIICHUSMHU MEPEHOCA
2.7.2 3agauu padoTsI:

1. nzydenue auddy3un razo
2. U3YYCHHE TETUIONPOBOHOCTH ra30B
3. U3y4EHHE BA3KOCTH

2.7.3 Ilepedyenn npud0OpoOB, MATEPHAJIOB, HCIIOJIb3YeMbIX B J1Aa00paTOpHON padore:
1. Kommnbrotep

2. 1O «BupTryanbHblil TPAaKTUKYM N0 (PU3HKE B 2 HACTAX).

2.7.4 Onucanue (xox) padorTni:

3aoanue 1. Tuddy3us ra3os.

1. O3HaKOMbBTECH C OMMCaHUEM KoMIbroTepHOU Mojenu «nddy3us razoy.

2. Bri6epute B MeHI0 KHONIKY «[TAPAMETPBI '’A3A» 1 ycTaHOBUTE YHUCIIO YACTHI]
n = 1, npy = 20.

3. Boibepute B MeHI0 KkHONKY «IMDDY3UA». [lponabaronaiite BblpaBHUBaHUE

KOHHCHTpaHI/Iﬁ MOJICKYJI OAHOI'0 COpPTa B COCYZaX, CBA3AHHBIX KAlIUJIJIIPHBIM OTBCPCTUCM.




3adanue 2. TennonpoBOAHOCTb.

1. O3HaKOMBTECH C OMMCAHUEM KOMIIBIOTEPHON MoJenu « TenaonpoBoHOCTb.
2. Bri6epute B MeHI0 KHONIKY AT ¥ ycTaHOBHUTE pa3HOCTb TEMIIEPATYP AT
=-160 K.

3. Boibepute B MeHo kHonky «IMICTOI'PAMMAY. Ilponabmiomaiite Ha
NpOTsDKEHUH 35 mpuOIMKeHU BIpaBHUBAaHUE TEMIIEpaTyp CJIOEB rasa.

4. Cremnaiite BBIBOJI O XapaKTepe pacipeleleHHs TEMIIepaTyp CI0€B rasa.

3adanue 3. BA3KOCTb.

1. O3HaKOMBTECH C ONMCAHUEM KOMIIBIOTEPHOI Mozenu «Bsa3kocThby.

2. Bribepure B MeHI0 HWKHeH dacth d3kpaHa kHomky «OKCIIEPUMEHTY,
ycTaHoBuTe « IEEZEEEN)), 3aTeM HEOOXOAUMO HAXKaTh KHOMKY « EE=), 5 1om xe meHro.

3. Huamerp 1pyOsl Do= 9 MM, T.e. OJHO JAeNieHHUE HAa OCHU OPAHUHAT COOTBETCTBYET

Imm. OHO neneHue Ha ocu abciucce cooTBeTcTBYET 1 M/c. M3MephTe HE MeHee 5 pa3 3HauYeHUe
IPUPAIICHHUs] CKOPOCTU AL TIPU MEpPexXoje OT CIOos, PACIOIOKEHHOIO Ha OTMETKE X| = 2 MM, K
CJIOI0, PACIIOJIOXKEHHOMY Ha OTMETKe X = 3 mMm. (Puc. 1).

Puc. 1

4. Beryuciure cpenHee 3HAayeHHE OpUpANIEHUs CcKopocTu Avg, Ompenenute
IpajiueHT CKOPOCTU: AV, / AX.

5. PaccumuTaiiTe Bsi3kocTh a3oTa 1o dopmyse (7), yIUTBIBasi, YTO TP HOPMAJTbHBIX
YCIOBHSAX lop = 107 m, Vep =474 M/cup= 107 /v’

6. Beruuciure mo dopmyne (5) cuiny BHYTPEHHETO TpPEHHS, JICUCTBYIONIYIO Ha
MJI0IIAb COMPUKOCHOBEHUS CIOEB S = 2%10* (CMZ).

7. CrnenaiiTe BEIBOJ O TIPOJICTIaHHON padoTe.

8. 3aBepuTe paboTy IPOrpaMMBI.

2.8 JIabopaTtopHas padora Ne 8 (2 yaca).

Tema: «{uxn Kapuo»

2.8.1 Leab pa6oThl: BeISICHUTD ¢ TOMOIIBIO KOMIBIOTEPHOU Moaenu 3aBucuMocTsb KIT/]
LUKJIA OT TEMIIEpaTypbl TEPMOCTATOB

2.8.2 3agauu padoThI:

1. U3yunth oTIM4us rpa kOB H30TEPMHUUECKOr0 U ainabaTHOrO MPOLIECCOB

2. Ompepenenue 3aBucuMoctu KIIJI nmxia KapHo oT TemmepaTyp HarpeBaTens H
OXJIaIUTENS

2.8.3 Ilepeuenn npuo0OpoB, MaTEPHAJIOB, HCIIOJIb3YeMbIX B JIA00paTOPHON padore:

1. Kommnbrotep

2. 1O «BupTryanbHbIil TPAaKTUKYM N0 (PU3HKE B 2 HACTAX.

2.8.4 Onucanue (xox) padorThi:

3aoanuel. N3otepma u aguabara.

1. O3HaKOMbTECH C OMMCAaHUEM KOMIIbIOTEpHON Mozenu «3otepma u aguadaTtay.

2. [IponabnromaiiTe  SKCHEpUMEHTAJIbHBIE  IpadUKd  HM30TEPMUYECKOTO U
annabaTHOro MPOLECCOB MPH Pa3IMYHBIX TEMIIEpaTypax.

3aoanue 2. Onpenenenue 3apucumoct KI1J1 muxma KapHo ot Temneparyp HarpeBaTens
Y OXJIAIUTEIIA..

1. 3amyctute nporpammy «MoJekymsipHas GU3uKa.
2. O3HaKOMBTECH C ONMCAaHUEM KOMITbIOTEpHOM Moaenu «L{uki KapHo».
3. Haxwmure xnonky IIYCK. Omnpenenurte mo CTpoke HnapamMeTpoB TeMIEpPaTypy

Harpesarens T;.



380°. I

“U3SMEHEHUE TEMIIEPATYP” « HEENl,, 3aren « BEEMY), Ecin nexoHasi TeMIIEpaTypa HIKe
380°, To epeanuTe C TOMOIIBIO KJIABHII KJIABHATYPhl K BBIIIE JIEKALIEH H30TEpME.
[loarBepaute cBoit BIOOp HaxkatueM kinasuiu ENTER.

4. Ycranosure temmeparypy T,= 9TOr0 HAXMHUTE KHOIKY

5. AHaJOTUYHO yCTaHOBUTE TemIiieparypy 1= 220°.

6. Haxxmure kHOMKy « EEEY,, 3apucyiite nukia KapHo B koopaunHarax p — V.
JloxuTech MoKa MOJIENb 3aBEPILUT LUK U 3apHucyiite ero B ocsix S — T, rae S — sHTponus.

7. 3aHecuTe B TaOIUIly 3HaueHUE pabOThl A, COBEPIIEHHOW 3a LMKJ, KOJINYECTBA

Ter1oThl Q, , moxydeHHoro ot Harpesarens u KITJ[ mamunner. (Puc. 1)

8. Brelunciure mnpupameHue SHTpOnuU AS, TONYYEHHOE IPU HU30TEPMUUYECKOM
pacmupeHuu no popmyine AS =0
T

0. VYcranosure temmneparypy 7 ,=200°, a 3atem 180° u BbIONHKTE nyHKTBI Ne 6, No7
u Ne8
10. Cnenaiite BeiBoA 0 3aBucumoctd KIIJ[ TemnoBoil MammHbl M HpUpaLICHUS
SHTPOIUU OT TEMIEPATYp HarpeBaTess U XOJOAUIbHUKA.
11. 3aBepmuTe paboTy TPOrPaMMBI.
T 1 - A’ Q 1 ) o AS 2

2.9 JIabopatopHas padora Ne 9 (2 yaca).

Tema: «/IBuxenue 3apsyKeHHONW YaCTULIBI B OJJHOPOTHOM 3JIEKTPUUECKOM IOJIe»

2.9.1 Iea» padorbl: 3yueHue neHCTBUS 3JIEKTPUUECKOTO IOJISI Ha 3apSIKEHHYIO
YacTUILY

2.9.2 3agauu padoThI:

1. I3y4uTh TpaeKTOPHUIO ABMKCHUS 3apsyKEHHON YaCTHUIIBI B AJIEKTPUUECKOM I10JIe

2. OnpenenuTs YAEIbHBIN 3aps]l 4aCTULIbI

2.9.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTOB, HCIIOJIb3YEeMbIX B J1a00pPaTOPHOI padoTe:

1. Kommnbrorep

2. 1O «BupTyaapHBIN MPaKTUKYM 10 PU3HUKE B 2 YACTAX .

2.9.4 Onucanue (xox) padoTsbi:

1. Bribepute pazngen «OnektpuuecTBo». HakMuTe KHOMKY C Ha3BaHUEM JaHHOM
paboTHI.

2. Haxxmurte «mbiibio» KHOMKY «Bbeioop». [lonBenuTte Kypcop «MBILIN» K BEKTOPY
E ¥ ycTaHOBUTE HANPSIKEHHOCTD E > 2/ -

3. AHaJNOTMYHBIM CIOCOOOM yCTaHOBMTE v, =5-10°//, v, =0:/. Haxas «Crapr»,

oy

HpOH&6J’IIO)I21ﬁT€ JBHKEHHUE YacTUIbl. M3MeHsas v HO)I6€pI/IT€ MUHHUMAJIbHOC 3HAYCHHUC, TIpU

ox ?

KOTOPOM 4YacTHIla BBUIETACT M3 KOHJCHCATOpa. 3alWIIUTe 3HAYCHHE JUIMHBI IUJIaCTHHBI
KOHJIEHCATOPA [(x)-

4. 3apucyiiTe NIBW)KCHHE 4YaCTHIBI W YKWKHUTE BEKTOP HAYaJbHOW CKOPOCTH H
YCKOPEHUE ABMKCHUS YaCTHIIBI.

5. Bepaute MoJienp B HCXOHBIE HaYaJbHbIC YCIOBUSA (E’Vox ’Voy)'

6. Haxmure «Ctapt» U mpocieamte, 4dYTOObI SJEKTPOH HE BBUICTEN U3

KOHJEeHcaTtopa. Eciu a/eKTpoH «IIpu3eMiInics» Ha OJHOM U3 IUIACTUH, TO 3alUIIUTE B TaOIUIy

3HAUYCHUA CKOPOCTHU \'%

OX’Vy U BpPCMCHHU II0JICTA JSJICKTPOHA t, IMMOJIYYCHHBIC B XOIC



SKCIICPUMCHTA. Ecmu SJICKTPOH BBUICTCI U3 KOHACHCATOPA, TO UBMCHUTC BCIIMUYUHY HavYaabHOM
CKOpPOCTH, YMCHBIINUTEC UK YBCINYbTC HAIIPS)KCHHOCTD ITOJIA U TIOBTOPUTE OIIBIT.

7. Hcnons3ys popmyny (4) paccuuTaiite yCKOpEHHE IEKTPOHA.
8. Brluncnure BeNMYKUHY yAEIBHOIO 3apsia 4/ , BRIDA3UB €¢ U3 bopmysl (2).
m
9. [loBTOpUTE MYHKTHI 6+ 8 HEe MEHee MATH pa3, U3MEHAS KaXIblil pa3 3HaueHUe
ckopoctH V . JlanHbIE 3aHECUTE B TAOIMILY.
10.  Beruucnute cpenHee apudMeTndyeckoe 3HAUYCHUE BEJIMYMHBI YIEIbHOTO 3apsaaa U
CpPaBHMTE C TAaOJMYHBIM 3HAUYEHUEM YJIENbHOIO 3apsja IEKTpoHa (q = ~1,6:10" K1, m =

_31 o
9,1-10 " kr), paccuuTaire €, .
11. Ilocrpoiite rpapuk 3aBUCHMOCTH COCTABIAIOLICH CKOPOCTH V. Ha BBUICTC W3

KOHJIEHCATOpa OT 00paTHOM HaYaIbHON CKOPOCTH (Vy g % )).
ox

12.  OmnpenenuTe NO HAKJIOHY TIpaduKka SKCIEPUMEHTAIbHOE 3HAYEHHE YAEIbHOIO
3apsijia 4YacTHIIbI, UCIIONB3Ys hopMyITy:
a_ L Aty
m  EL A(% )
13. Omnpenenure OTHOCUTENBHYIO IIOTPEIIHOCTD PE3YILTATOB U3MEPEHHUS €, .
‘NT(‘J‘I - NBKCH‘
g =10 _Drenl 1000y,

O

14. ChopmynupyiiTe BEIBOA 1O padoTe.

2.10 JIabopaTopnasi padora Ne 10 ( 2 yaca).

Tema: «IIpoBepka mpasun Kupxroda»

2.10.1 Heaw padotsi: [Iposepka npasun Kupxroda 11t pa3BeTBICHHBIX JIEKTPHYECKUX
neneu

2.10.2 3apaum padoThI:

1. ITpoBepka nepsoro mpasuia Kupxroga

2. IIpoBepka BToporo npasuia Kupxroga

2.10.3 Ilepeyenb NpudOPOB, MATEPUAJIOB, HCIOJb3yEMbIX B JIa00OpaTOpHOii padore:

1. Kommbrorep

2. T1O «BupTtyanapHBII MPaKTUKYM 1O PU3HUKE B 2 YACTAX».

2.10.4 Onucanme (xox) padoThI:

1. 3a4epTUTh B TETPAIU LIENH, yKa3aHHbIE 110 HOMEPOM BalIero 3BEHa, U 3alUIINTe
napaMeTpsl J/1C UCTOUHMKOB U COIIPOTUBIIEHUS PE3UCTOPOB.

2. VYkaxuTte HanpaBJIeHUE TOKOB B LIENH U HalpaBJIeHUEe 00X0J0B B KOHTYpax.

3. CocraBbre ypaBHenus no I npasuiny Kupxroda ans y3nos A u B u o 11 npasuiry
Kupxroda nmst 1100bIX IBYX KOHTYPOB.

4. B xoHcTpykTOpe »AJEKTpHUYECKHX IIeneid cobepuTe Bally IeMb, coOiroaas

MOJIAPHOCTh HMCTOYHMKOB TOKa (IJI1 HM3MEHEHHs MOJSIPHOCTH, HAXKMUTE TPaBOM KHOIKOU
«MBIIIN» HA UCTOYHUK TOKA, 3aTeM u3MeHute Bennuuny J/1C Ha npoTtuBononoxHyr). Ciaemyer

3aMeTUTh, YTO TMPU HAXKATHUH JI€BOW KIABHIIM «MBIIIN» — OJJIEMEHT YCTaHABIMBAETCS
TOPU30HTANIBHO, TPABOU — BEPTUKAIBHO.
5. 3anumuTe TOKa3aHUS amIepMeTpoB (MO MOAYJI0). AMIEpMETphl Ciexyer

MOCTABUTH B KaXKJIO€ IUIEYO IIETIH, a He TOJBKO TaMm, IJIe OHU yKa3aHbl HA pucyHKaX. (s cHATHS
NOKa3aHUW TOABEIUTE KYypPCOP «MBIIIN» K aMIEPMETPY B IIETIH M HAKMHUTE MPABYIO KJIABHIIY
«MBILIN». ).

6. [ToncraBere Bce mapameTpsl (&,R,/) B cocTaBlIeHHBIC YpaBHEHHUS M MPOBEPHTE
BBITIOJIHEHHE TTpaBui Kupxroda.

7. Odopmure pe3yabTaThl UCCIECAOBAHUN B TETPATU U CIICIATE BBIBO/.



2.11 JIadopaTopHas padora Ne 11 ( 2 yaca).

Tema: «/IBuxeHue 3apsy)KEHHON YaCTUIBI B MATHUTHOM I1OJIE»

2.11.1 Heas padorel: M3yyeHue neiicTBUS MAarHUTHOTO MOJISL HA IBHKYILMICS 3apsij

2.11.2 3apaum padoThI:

1. M3yunth KapTUHY JMHUA MAarHATHOM HWHIAYKLIUU MOJS NOPSIMOrO MpPOBOAA, TOpa,
CoJIEHOU A

2. VI3y4nTh TPAEKTOPUIO 3apsKEHHON YaCTHUIbI, IBUKYILEUCS B MATHUTHOM I10J1€

2.11.3 Ilepeyens npuOOPOB, MATEPHATOB, HCIOJIb3yEeMBbIX B J1a0opaTOpHOiil padoTe:

1.KomMmbroTep

2. 1O «BuptyanbHbIil TPAaKTUKYM N0 (PU3HKE B 2 HACTAX).

2.11.4 Onucanmue (xox) padoThi:

3ananue 1.

B nynkre MeHi0 «MarHuTHoOe Moje» BbIOEPHUTE IMOCIENOBATENbHO «/[6a nposooay,
«Conenouo» u «Topouoy. YcraHaBnuMBas CHayaja OJMHAKOBBIC, a 3aT€M pa3JIHYHBIC I10
HaIIPaBJICHUIO CUJIbI TOKA, 3aPUCYHTE KAPTUHY CUJIOBBIX JUHUN MArHUTHOIO MOJIS JUISl KaX10TO
ciyyast.

Crenaiite BBIBOJ O CBSA3M MEXKIY BEIMYMHOW M HAIMPaBICHUEM CHJIbI TOKA U T'yCTOTOM
CUJIOBBIX JIMHUH, a TaKK€ O BUXPEBOM XapaKTepe MarHUTHOTO TOJIS.

3amanue 2.

1. B nyHkTe MeHI0O «/IBMYKEHHE 3apsKEHHOW 4YacCTULBI B MAarHUTHOM
noJsie» BeIOepHUTe J1I000€ MECTO CTapTa YacTHIlbl, U 1O HANpaBICHUIO JBUKEHHS YacTHULBI B
MarHMTHOM I10JI€ C TOMOUIbIO IIPABUJIA JIEBOM PYKHU ONPEAEIUTE 3HAK €€ 3apsia.

2. YcTaHOBUTE MECTO CTapTa YacTHUIIbl U3 YyeHmpa MarHuTa, BblOepHuTe

N
JIIO6yIO BCIIMYHHY MarauTHOM WHAYKIIUU B u CKOPOCTHU 4YaCTUIlbl, U TAaKOC HAIIPABJICHHUC
CKOpPOCTH 4YacCTullbl, IIpHU KOTOPpOM OHa COBCpHIaCT B OJAHOPOJHOM MArHUTHOM IIOJIC

PaBHOMCPHOC ABHUIKCHUC 110 OKPYKHOCTHU.
N

Vka3aHue: 4ToObl YCTAHOBHUTH WJIM M3MEHHUTH BEJIMYMHY MarHUTHOTO TMOJIsL BB, HAXMUTE
kHonky «IIOJIE» (kypcop MbIIIM TOSIBUTCS OKOJIO CHHEH CTpENIKHM, IOKa3blBarollen

N

HampaBJICHUEC MAarHUTHOI'O l'IOJ'I}I), N3MCHUTC NJIIMHY BEKTOpPa B (C}KI/IMaH W pacTATUBasA CUHIOKO
-

CTpeJ'IKy). AHaJIOTUYHO MOXHO H3MEHHUTH JJIMHY BCKTOpa CKOPOCTH U, HaXaB KHOIIKY

«CKOPOCTDb».

3. Onpenenure Ha SKpaHe MOHUTOpAa JAMAMETP OKPYKHOCTH B

CaHTUMCTpax, Toraa paaunyc R =§.10_2M .

4. W3meppTe TMHENWKON Ha SKpaHe MOHUTOpa ANMHY k BeKTOpa ckopocTu
B MUJUIUMETpax, Toraa v =k-10°+/. Cuntas 3apspKEHHYIO YacTHUILy 3JEKTPOHOM, BBIYHCIINTE

BEJIMUYMHY MarHUTHOW MHAYKLWHU, BEIPA3UB BEKTOP MarHUTHOW MHAYKIMH B u3 hopmynsl (3).
3apsin anektpoHa g = -1,6-1 07"’ K, macca anektpona m = 9,1-1 07 k.

5. Mo dopmyne (4) paccuutaiite mepuon obOpamieHus T 3JeKTpoHA B
OTHOPOJAHOM MarHUTHOM IIOJIE.
6 Paccunraiite cuiny, ACUCTBYIOLIYIO Ha JJEKTPOH B MarHUTHOM IIOJIE

no ¢popmyne F, =quB.
7. [ToBTOpUTE MYyHKTHI 2+6 HE MEHEEe 4YeM JUIsl TPeX Pa3JIMYHbIX JTUH
BEKTOPA CKOPOCTH, H3MEHSIS IS KAXKAOTO CITy4asi BETHYMHY MAarHUTHOTO TTOJISL.



8. 3aMojHUTE OTUYETHYIO TaOINILY:

A yi K K ld B 1 K
, CM , M , MM , M/c , I , C a2, H

9. C)lenaﬁre BBIBOJ O XapaKTCpPC ABUKCHUSA YaCTHUIIbI B MAHUTHOM II0JIC B 3aBUCUMOCTU
OT €€ CKOPOCTHU U BCIIMYMHBI MAIrHUTHOTI'O ITOJIA.

2.12 JlabopaTopHasi padora Ne 12 ( 2 yaca).

Tema: «OnekTpoMarHuTHbIE KOJIeOaHMD

2.12.1 Heap padotbl: OmnpeneneHue BpEMEHHU pellakcallud CBOOOAHBIX KoieOaHUM B
K0J1e0aTeIbHOM KOHTYpe

2.12.2 3apaum padoThI:

1. Paccuntarh nepuo 1 BpeMs pesakcaliy 3aTyXarolluxX KojaeOaHui

2.12.3 Ilepeyenb npuOOPOB, MATEPHATOB, HCIOJIb3yEeMBbIX B J1a00opaTOpHOii padoTe:

1.KommnbroTep

2. 1O «BupTryanbHblil TPAaKTUKYM O (PU3HKE B 2 HACTAXY.

2.12.4 Onucanmue (xox) padoThi:

1. Bribepute pabory «CBoOonubie konebanuss B RLC xouType». 3apucyiite
KoJie0aTeNbHBIN KOHTYD B T€TPalb.
2. YCTaHOBUTE COMPOTUBICHHUE g-gon, @ UHAYKTHBHOCTH L u emxoctb C — B
COOTBETCTBHUH C BAIlIUM BapHAHTOM
Bapua 1 n 2u7 3us 4u9 5 n
HT 6 10
C, 28 26 24 22 20
MKD
L, M['H 40 38 36 34 32
R, Om 7 8 9 10 11
3. Haxxmure xHomky «Crapt» u mnpoHabmiojaiite rpaduk  CBOOOIHBIX

HE3aTyXalolMX FapMOHUYECKUX KoyieOaHWI HampspkeHHs Ha oOkiaakax KonzaeHcaropa Uc or
BPEMEHHU t B KOHTYpE.

4. Ucnons3ys popmyny (7), paccunrtaiite nepuosa KoiedaHuii B KOHTYpeE.

5. [Toctpoiite rpagpuk 3aBucumoctu Uc(t), A7 3TOro nNporpagyupyiTe ocb BpeMEeH!
C Y4ETOM IEpUOoa.

I'panynpoBka KOOpPIMHATHOI OCH NpeanojaracT HaHeCEHHE KOHKPETHBIX YHCEN Ha 3Ty
oCh (B JaHHOM cilydyae He0OXOJIMMO paccTaBUTh YMCIIA, COOTBETCTBYIOLINE YETBEPTH IEPUOAA,
HOJIy IEpUOJY, TPU YETBEPTH NEPUOAA, IEPUOY, IBYM IIEPUOIAM H T.1.).

Ha ocu opauHat oTi10kMTE TPOU3BOJIBHOE 3HAUEHUE aMILIUTY (bl HanpsbkeHus Uc.

6. VYcTaHOBUTE BEIMUYUHY CONPOTHBIIEHUS, COOTBETCTBYIOIIYIO BallleMy BapHAaHTY.
Ha skpane mMoHMTOpa JIMHEHKON HM3MEpbTE BEIMYMHY HAuyalbHOW aMIUIMTYIbl Ao (B J110OBIX
eauHuIax ), paccuntaiite A(t) mo hopmyie (6).

7. Haxxmute xHOmky «CtapT» M 3apucyidTe TpauK 3aTyXalomuX KoJeOaHHi
HalnpsDKEHUs Ha OOKJIa/IKax KOHJEHCAaTopa B KOHTYpPE C Y4eTOM I'palyMpOBKU OCH BPEMEHH.
8. Ha rpaduke ykaxurte 3HaueHue amrumuTyasl Ao u A(t). Ompenenute Bpems

penakcanuu KoJeOaHUn Toxen MO TpaduKy, KOTOPOE COOTBETCTBYET aMIuIuTyne A(T).



9. PaccunTaiite ko3¢ ¢umnment 3aryxanus  mo ¢gopmyne (4) u Bpems perakcanuu
Treop HO pOpMYIIE (5), U CPABHUTE €T0 C IKCIIEPUMEHTAIBHBIM 3HAUCHUEM:

&=

Zoiio — Ty

-100%

Taio

10. ChopmynupyiiTe BEIBOJIBI.

2.13 JlabopaTopnasi padora Ne 13 ( 2 yaca).

Tema: «IlocTpoeHue u3o00paxeHnii B ONTHUECKUX IpUOOpax»

2.13.1 Hean padoThl: U3yyeHUE X0/1a JIy4el B ONTHUYECKUX TpUbOopax

2.13.2 3apaum padoThI:

1. IOCTPOEHNE N300paKEHUN B JTMH3aX

2. U3y4eHHE TeJICKOIa

2.13.3 Ilepeyenb npuOOPOB, MATEPHATOB, HCIOJb3yEeMBbIX B J1a00opaTOpHOii padoTe:

1.KomMmbroTep

2. 10 «BupTryanbHbIil TPAaKTUKYM O (PU3HKE B 2 HACTAXY.

2.13.4 Onucanme (xox) padoThi:

3aoanue 1. merotes cobuparomas auH3a | ¥ paccenBaromias JuH3a 2, pacioioKeHHbIe
Tak, 4To ux 3aaHue ¢okycel Fy u F, coBmagaror (puc. 3). Cpena Mexay JMH3aMu, U 10 00e
CTOPOHBI OT JIMH3 OJHA W Ta Xe. B mepenHeil ¢okaabHON IUIOCKOCTH JTUH3BI | momemiaercs
npeamer P. [Toctpous nzo0OpakeHue npeamera, OTBETUTh Ha BOIPOCHI:

1.
Jie pacrioyiaraercsi u3oopaxeHue npeamera?

2.
aKkuM OyZeT u300pakeHue: a) NeUCTBUTEIBHBIM UJIM MHUMBIM, O) MPSMBIM WK OOpaTHBIM?

F, 1 Fi R 2
P

Puc 3
3aoanue 2.
1 . \ 4
nporpamme «ONTHYECKHE HHCTPYMEHThD BbiOepuTe «Teneckom.
2.
MOMOIIbI0 KHONKU «OOBEKT» U CTPENOK Ha KJIaBHaType BbIOEpUTE B KauecTBe OOBEKTa
HaOJII0ICHUS JKEIThIE 3BE3/bI.
3.
CTaHOBUTE C MOMOILBIO MMyHKTa MeHI0 «D» nuamerp o6bexTHBa 270 cm.
4.
Bri6epute napy rosyObIx 3Be3[l, ONpPENEIUTE, IPU KAaKOM IJIMHE BOJHBI MAJAIOIIEr0 CBETa IpHU
JTAaHHOM JaMeTpe 00bEKTUBA N300pakeHHe 3Be3]] OyneT Oosee YETKUM.
5.
apucyiiTe B TeTpaJb paclpeaeieHue MHTEHCUBHOCTEN CBETa OT HCTOUYHUKOB B 000X CiIydasiX.
6.
piOepuTe 110001 00bEKT HabOmoaeHUs. Y cTaHoBUTE auaMeTp oObektuBa 180 cm. YBenuuuBas
nuaMeTp oObeKTHBA, HAOII0AalTe 32 YETKOCThIO U300pakeHusl.
7.
JienaiiTe BBIBOJ O 3aBUCUMOCTH pa3peliaroliei cnocoOHocTH npudopa oT AuaMeTpa 00beKTHBA U
JUIMHBI BOJIHBI IIQJAIOIIETO CBETA.




2.14 JlabopaTopnasi padora Ne 14 ( 2 yaca).

Tema: «HTEepdepeHnns u nonspu3aLus cBeTa»

2.14.1 Leuas padoThl: U3y4YeHUE SBICHUN HHTEP(EPEHLINU U MONISAPU3ALUN

2.14.2 3anaum padoThI:

1. Onpenenenue ATMHBI BOJIHBI CBETA 110 HHTEP()EPEHIIMOHHON KapTHHE

2. ITpoBepka 3akona Mastoca

2.14.3 Ilepeyenb npuOOPOB, MATEPHATOB, HCIOJIb3yEeMBbIX B J1a0opaToOpHOii padoTe:
1. Kommnbrotep

2. 10 «BupTryanbHbIil TPAaKTUKYM N0 (PU3HKE B 2 HACTAX).

2.14.4 Onucanme (xox) padoThi:

3ananue 1

1. Otkpoiite pabory «BonHoBas onTHKa Ha KOMIbIOTEpe» (IIYHKT MEHIO
«UuTephepenuusny, «BynyueBas nHTEpHEPEHIU».

2. CoOTHONIEHNE WHTEHCUBHOCTEN MANAOIIMX BOJH yCTAHOBUTH KAK [ [, =]:], B

npoiiecce paboThl HE U3MEHATh 3TOT MapaMeTp.

3. C mnoMompbl KHOIOK «@», «A» M CTPEJOK Ha KJIaBUaType YCTaHOBUTE
COOTBETCTBYIOIIEE YIIIOBOE PACCTOSHUE MEKAY UCTOYHUKAMHU () U JUIMHY BOJHBI A (CM. TaOIUILy
Nel, rme Homep Bamiero BapuaHTa COOTBETCTBYET HOMEPY KOMIbBIOTEPA, 32 KOTOPBIM BbI

paboraere).

Tabauma 1

Ne ] 3 2 4 6 5 7 9
BapuaHrta |, 8 , 10

Aot, 4 3 4 3 4 3 4 3
HM 00 60 00 60 00 60 00 60

Aoz, h 5 5 5 5 5 5 5
HM 60 60 00 00 00 60 60 00

o3, ) 7 6 7 7 6 6 6
HM 00 00 30 00 00 30 30 30

o, 0 0 0 0 0 0 0
paauaH ,02n 04 x 067 027 047 061 027 047

4. VYron ¢ B mporiecce pabOThl HE UBMEHSATh. Y CTaHABJIMBAs IOOYEPEIHO A1, Ao2, Ao3,
MPOBECTH PACUYETHI IO MyHKTaM 5+8 JJIs KaXK0W M3 JJTMH BOJIH.

5. ITo rpaduky pacmpenencHuss UHTCHCHBHOCTH cBeTa (Ha JKpaHe MOHHUTOpA) Ha

UHTEPDEPEHIIMOHHON KapTHHE OMNpPEACIUTe HIHPUHY HWHTEPPEPEHIIMOHHONW TMOJOChl AX ¢
JIOCTaTOYHOM TOYHOCTHIO, YUUTHIBAsI MACIITa0 M HEMOJHBIC ACNEeHUsS (MAcIITald yKa3aH psiioM ¢
CHHYCOHJIAJILHBIM TPa(UKOM).

6. [To dopmyne (2) paccunrtaiiTe pacCTOSHHE MEXIYy HCTOYHHKAMH d, ydWUTHIBas,
yto L=1M.

7. [To popmyne (3) onpenenute UIMHY BOTHBI U3ITy4a€MOTO CBETA A,.

8. 3Has 3amaHHOE 3HaueHWe Ao (HM) ¥ BBIUMCIEHHOE A, (HM), OIpEICIHTE

OTHOCUTEIILHYIO MOTPEIIHOCTh € U3MEPEHUST ISl KKIOW IKCIEPUMEHTAIBHON JITHHBI BOJTHBI
o ¢opmyse:
Ay — 4

0 T
4o

9. Bce nannble skcmepuMeHTa 3aHecuTe B TaOMUIy 2 W CHENaTe BBIBOJI O
MpoJIeJIaHHOM paboTe M 3aBUCHMOCTH TOYHOCTH JAHHOTO 3KCIIEPUMEHTA OT JTMHBI BOJTHBI.
Tabauma 2

-100 %

o, AX, d,m A, g, %

HM HM HM

3amanne No2



1. B mporpamme «BonHOBass onTMKa Ha KOMIIBIOTEpPE)» BBIOEPUTE IMYHKT MEHIO
«Ilonspuszauus», «JlBosxonpenomisiomas IUIACTUHa». B 3TOH mporpaMMe HcCCIenyercs
U3MECHEHUE HWHTEHCUBHOCTH IUIOCKOIOJISIPU30BAHHOTO CBETa IIPU IPOXOXKIECHUU Uepe3
NOJIIPU3aTOP U aHAIU3aTOpP.

2. B nynkre MeHio «llnactuHay ycTaHOBUTE TOJMUIMHY MIacTHHBI paBHOM 0,00 cM ¢
IIOMOIIBIO CTPEJIOK Ha KJIaBuaType u kiaBumu Enter.

3. C nomosto nyHKTOB «P1» 1 «P2» ycTraHoBHUTE NOIAPU3ATOP U aHATIU3ATOP.

4. Haxxmute «Crapt» 1 HabmofaliTe 3a MHTEHCUBHOCTBIO NIPOILEAIIETro cBera. B

JIEBOM HUKHEM KBaJIpaTe€ MHTEHCHUBHOCTH BXOJSILETO CBETA B MOJIIPU3ATOP, B IPABOM BEPXHEM
YTy MHTEHCHUBHOCTH BBIXOASIIErO CBeTa. Takke Bbl MOXETE€ MEHSTh I[BETOBYIO ramMmy, T.€.
BbIOpaTh CUHMM, )KENTHIA WM KPACHBIH CBET.

5. Hcnonb3yst kHOmKy «P2», ycTaHOBHTE yroj HakjoHa aHanmu3atopa (Oyapre
BHuMatenbhbl!) 0,27, 3arem 0,4m, 0,57, 0,77, Kaxablidi pa3 Haba00as 3a WHTCHCHBHOCTBIO
MPOIIEIIETO CBETA.

6. CnenaiiTe BBIBOJI O 3aBUCHMOCTH WHTEHCHBHOCTU MPOUIEAIIET0 CBETa OT yIja
MEXK]ly aHaJIM3aTOPOM U MOJIIPU3ATOPOM.

2.15 JlabopaTopHas padora Ne 15 ( 2 yaca).

Tema: «/Iudpakuns Openens»

2.15.1 Hean padoThI: onpeaeseHre JUTMHBI BOJTHBI CBETA MO AUGPAKIIMOHHON KapTHHE

2.15.2 3apaum padoThI:

1. onpenennuTs AJIMHY BOJIHBI CBETA NIPU 2-3 OTKPBITBHIX 30HaX PpeHens.

2.15.3 Ilepeyens npuOOPOB, MAaTEPHATOB, HCIOJIB3yEeMBbIX B J1a0opaTopHOiil padoTe:

1. Kommnbrotep

2. 1O «BupTryanbHbIil TPAaKTUKYM N0 (PU3HKE B 2 HACTAX).

2.15.4 Onucanue (xox) padoThi:

1. Otkpoiite paboty «BonHOBas onTHKa Ha KOMIOBIOTEPE», IIYHKT MEHIO «Jludpakuus»,
«ndpaxmus Openemns».

2. B nynkre mento «OTBepcTre» ycraHoBUTE «Kpyrioe oTBepcTHEY.

3. C noMoOmpBI KHONKKM «\» U CTPEJOK Ha KJIaBUAaType YCTAaHOBHTE
COOTBETCTBYIOIIME JJMHBI BOJH A (cMOoTpu Tabaumy 1, rae HOMep Ballero BapuaHTa
COOTBETCTBYET HOMEPY KOMIBIOTEPA, 32 KOTOPBIM Bbl paboTaere).

Tabauma 1
Ne
, 8 , 10
BapHaHTa
Ao
1, HM 00 60 50 60 00 60 50 60
Ao
2, HM 60 30 00 60 00 00 60 00
4. lnameTp ycTaHOBUTH D=2MM U HE U3MEHATH B XO/I€ OTbITA.
1. BriGepute mnepByl0 AMMHY BOJHBI W3 Tabmuubl s Bamiero Bapuanta. C

IIOMOIIBIO MYHKTA «Z» YCTAaHOBUTE TAaKO€ PACCTOSHUE OT OTBEPCTUS J0 HKpaHa «Zi», HpHU
KOTOPOM YHCJIO OTKPBITHIX 30H ®penens m=2. [l 3TOro ¢ noMouplo CTPEJIOK Ha KJIaBUAType
yBeJIU4MBaliTe/yMEHbINANTE «Z», GUKCHUPYS 3HAUEHUE C IOMOILBIO KIaBUIIN «Enter».

2. VYcTaHOBUTE TaKOE «Z», IPU KOTOPOM M=3.

3. ITo dopmyrne P (rme ,_D,M) OmpeienuTe SKCIECPUMCHTAIBHYIO JUIMHY
o 2

Z1— %

Z12;

BOJIHBI.
4. 3apucyiite rpaduk pacupeneaeHus MHTCHCUBHOCTH I M=2 B m=3.



3. [ToBTOpPUTE MYHKTHI 57 U1 UMCa OTKPBITHIX 30H Ppenens m=3 u m=4.

6. YcTaHoBUTE BTOpPYIO MJIWHY BOJHBI M3 TaOMUIBI [UIsl Ballero BapHaHTA.
[ToBTOpPUTE MyHKTHI 5-+9.
7. PaccunraiiTe OTHOCUTEIBHYIO MOTPEIIHOCTh € U3MEPEHUs I KaxJ0H JTHHBI
BOJIHEI 110 hopMyIIe:
_ A=A 1009
0
8. 3anuimTe pe3yabTaThl K3MEPEHUN U BEIYMCICHUN B TaOIHUILY 2.
Tabnuua 2
N{ o, D, I, m z, s, g
ONbITa | HM M M M HM %
2
3

CaemnaiiTe BBIBOJ 110 pe3yJIbTaTaM U3MEPEHUN U BBIUYMCIIEHUH.




