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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUS
HNOACHHUTEJIbHAS 3AIIUCKA

OneKTpoHHbIH  yueOHO-meToandeckuit  koMiuiekc (DYMK)  «OcHOBBI
COBPEMEHHOTO €CTECTBO3HAHUSA» TMpeIHa3HayeH g CTYACHTOB (akympTeTa
cnenuanbHoro odpaszoBanus. Lenb DYMK — obecneunts 6a30Bblil 00beM yueOHO—
METOJUYECKHX MaTepUaoB, HEOOXOAWMBIX NPU U3YYCHUU YYEOHON IUCIUTUITMHBI
«OCHOBBI  COBPEMEHHOTO  E€CTECTBO3HAHHS», CIIOCOOCTBYIOIIMX  MOBBIIICHUIO
3 PEKTUBHOCTH OpraHU3alMu Y4eOHOrO Mpolecca W CaMOCTOSITEIBHOM padoThI
CTYACHTOB [IJIsl TIOBBIIICHHS KAayecTBa TIOJTOTOBKM CTYJEHTOB Ha OCHOBE
KOMIIETEHTHOCTHOTO 1MOAX0/Aa. B cooTBeTcTBUU ¢ 1enbio, D YMK mo3BomsieT pemaTh
psij 3amay:

—  ONTUMM3UPOBATH MPOLECC MOATOTOBKM MO YyuyeOHOW nucuurimHe «OCHOBBI
COBPEMEHHOI'O  €CTECTBO3HAHMs»  paboyero ydyeOHOro TIJlaHa C  y4eToM
KOMIIETEHTHOCTHOTO MTOAXO0/a;

— oOecreuuTh B3aUMOCBs3b KOMIOHEHTOB JDYMK. 10 nugakTHuecKoMy H
TEMAaTUYECKOMY COOTBETCTBUIO BCEX KOMIIOHEHTOB’ YYEOHOW MporpamMmoil  mo
JVCLUTIINHE;

—  co34aTh NPEANOCBhUIKY ISl TUIAHUPOBAHHUS Y4€OHO-METOIMUECKON ayAUTOPHOM
U BHEAyAUTOPHOM palbOThl CTYACHTOB NPH HU3YYCHUH Y4eOHOW JMCIMILIMHBI
«OCHOBBI COBPEMEHHOI'O0 €CTECTBO3HAHUS;

— obecrneuuTh MOJHOE OCHAIEHHE YyUeOHOTro Ipolecca yueOHO-METOINIECKUMHU
MaTepuagaMu.

[To ctpykrype 3YMK «OCHOBBI COBPEMEHHOTO €CTECTBO3HAHUS» COCTOUT U3
BBeJICHUS (MOSICHUTENIBHON |-3alMCKU) M YEThIPEX pa3lIeNioB: TEOPETUUYECKOTO,
IPAKTUYECKOT0, KOHTPOJIsl 3HAHUN U BCIIOMOTATEIBHOTO.

TeopeTnueckuil pasien coiepkaT KpaTKUM Kypc JEKIuid 1Mo 8 TeMam B
COOTBETCTBMM C/ y4eOHbIM IUIaHOM AWCHUIUIMHBL. [locime kaxaol JIeKIuu
IpeACTaBICHbI 3aJaHus JJIsl CAaMONOATOTOBKH, MO3BOJIAIONINE MPOAHAIN3UPOBATh U
CTPYKTYpUpPOBaTh U3YUECHHBII MaTepUal.

[IpakTruecKHii KOMIOHEHT COAEPKUT MaTepuayibl Uil  [POBEACHUSA
CEMUHAPCKUX 3aHATUN MO 5 TeMaM, OpraHU3yeMbIM B COOTBETCTBHH C Y4E€OHBIM
IJITAHOM.

Pazmen KOHTpOJIsI 3HAHWKM COAEPXKUT MATEpPHaAbl TEKYIIEM W HUTOTOBOU
aTTecTallu (TECThbl, KOHTPOJIbHBIE IUKTAHTHI, BOIPOCHl K 3a4ETy), MO3BOJIAIOLINE
ONpENIeNIUTh COOTBETCTBHE pPE3YJbTATOB YUYEOHON MESITEIbHOCTH OOYyYaroIUXCs
TpeOOBaHUSM y4eOHO-IPOTPAMMHOM JOKYMEHTAllUU 00pa30BaTeNIbHON MPOTrpaMMBbI
JUCUUTUTAHBL «OCHOBBI COBPEMEHHOI'O €CTECTBO3HAHUS.

BcemomorarenbHbIit pa3zaen comepKUT ydeOHYIO MporpamMMmy MO JAUCITUTUTHHE
«OCHOBBI COBPEMEHHOTO E€CTECTBO3HAHHUS», XPECTOMATHIO BJEKTPOHHBIX YueOHO-
METOJMYECKUX MOCOOMI U MaTepUalioB, CChUIKU Ha MIHTEepeHeT-pecypcehl i paboThl
B pexume ON-line, a Takke METOAMYECKHE MaTepUAIbl B BUJIC MYJIbTHMEIUWHBIX
MPE3EHTALMN U BUACOMATEPHUATIOB.
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

Pazpabotannsiii. OYMK xapakrtepuszyercss BBICOKMM YPOBHEM OTpaXKEHUs
pE3yAbTAaTOB  JOCTH)KECHUM HAyKH, TEXHUKM W TEXHOJIOTMH, KYyJIbTYpbl H
IIPOU3BOJCTBA, CBSI3aHHBIX C  COBPEMEHHBIMHU  €CTECTBEHHBIMM  HAayKaMH.
ObecnieunBaeT TBOPYECKOE W AKTHUBHOE OBJIQJICHUE YyYalIUMHUCA 3HAHUSIMHU,
YMEHUSIMU U HaBBIKAMHU, MPEAYCMOTPEHHBIMH IEJIAMH U 3aJadyaMud y4eOHOM
aucuuiuimabl. Marepuan DYMK  u3JI0KEH NOCIEeA0BATENbHO, XapaKTEPU3YETCA
npodeccCuoHanbHON HANpPaBIEHHOCTBIO 00pa30BaTEIBLHOrO MpolLecca € y4eToM
cnenu@uyeckux yCIOBUH U TOTpeOHOCTeH Oyaymux crnenuanuctoB. DYMK
CIIOCOOCTBYET OBJIAJICHUIO YETKUMH MpPEACTABICHHUEM OO0 OCHOBHBIX KOHLIETILMSIX
COBPEMEHHOI'O €CTECTBO3HAHHUA; (OPMUPOBAHMIO 3HAHUW OCHOBHBIX TEOpUU
npoucxoxacHuss BcenenHol, COJIHEUHOM CHCTEMBI M KM3HHM Ha IUIAHETE 3E€MII,
OBJIaJICHUIO MaTEepUAIOM, HEOOXOIUMBIM MPHU MPENOJaBaHUU TAKUX JTUCUUIUINH, KaK
«Yenoek u mup»; «EcrectBo3Hanue», «l'eorpadus», GopMHpOBaHHIO YMEHUUN
HAy4yHO AaHAJIU3UPOBATh PAa3HOOOpa3HbIE SIBICHHMS MPUPOABI, HCIOIb30BATH
NOJIYYEHHBIE TEOPETUUECKNE 3HAHUS HA PAKTUKE.
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TEOPETUYECKHHU PA3JIEJ

TEMA 1. EcrecrBeHHOHay4YHOe 3HaHHEe B CcHCTeMe 00lIeYeT10BeYeCKOM
KYJbTYPBbI

Inan Jekunu

1. [Ilpeomem u 3adauu ecmecmeo3Hanus, 3HaueHue Ol paA36UMusi HaAYyHO-
MexXHUYecKko2o npoepecca.

2. Cneyuanuzayusi u YHUBEPCANbHOCMb KAK 63AUMOCBA3AHHbIE MeEHOeHYUU
PAa3eumusl COBPEMEHHOU HAYKU.

3. Xapaxmepusvie uepmul HaAyKu.
4.  Deonroyus OmHOWEHUL HAYKU U PeTUSUU.
5. Ilpoucxoscoenue Hayku, pazeumue HAYKU OM AHMUYHOCMU OO0 HAUIUX

onell.

6. Hayunvie pesontoyuu XX 6eka U COBPEMEHHAA “eCHeCmE8eHHOHAYYHAS
KapmuHa mMupa.

7. Hoebie nayunvle oonacmu 21 eexa.

1. Ilpeomem u 3ad0auu ecmecmeo3nanusa, 3Hauenue Ona pa3eumus
HAYYHO-MEXHUYUECK020 npozpecca

EcrecTBO3HAaHHMe — HayKa O IPUPOJIE; COBOKYITHOCTh €CTECTBEHHBIX HAYK, B3ATasl Kak
nenoe. YtoObl wHcciaenoBaTh  SBAGHUE HEOOXOJUMO MBICIEHHO BBIICIUTH €ro U3
OKpy’arolie npuponabl, OTOPOCHMB BCE HECYIIECTBEHHOE, IMOOOYHOE U HaONI0AATh,
COTIOCTABJISATh, aHATU3UPOBaTh. OJHAKO MPEXKIE YEM UYTO-TO aHAIM3UPOBATH HEOOXOIMMO
BHayaJie BCE OMUCaTh, U300Pa3UuTh KAPTUHY B LIEJIOM.

Tak 4yTO ke Takoe ecTecTBO3HaHME? 3eMiisd, Ha KOTOpPOW Mbl kuBeM. BceneHHas,
IIPOCTHUPAIOIIASICSA BOKPYT HAC, )KMBasi U HEXXUBAsl MATEPHUsl, KOTOPYIO MbI ITIO3HAEM B CBOUX
OLYUIEHUAX, U, HAKOHEI[, CaM YeJIOBEK — BOT TO, YTO M3Yy4aeT €CTeCTBO3HaHHE. Jpyrumu
CJIOBaMHM, IPEMETOM €CTECTBO3HAHUS SIBJIAIOTCS PA3IMYHBIE BUIbI MaTepuu U GHOPMBI UX
JBUKEHUSI, POSIBISIIOLIUECS B IPUPOJE, UX CBSI3U U 3aKOHOMEPHOCTH.

CoBpeMeHHOE ecTeCTBO3HaHUE 00pa3yeTcsl U3 TaKuX 001acTeil HayYHOTrO 3HAHUS, KaK:
®u3zuka, B3sATasd Kak COBOKYITHOCTb JTUCLHUILINH;

XUMHS OPTaHUYECKUX U HEOPTAHUUECKUX COCIUHEHUII;
['eorpadus, reonorus, MUHEPAIOTUs, METEOPOJIOTHS,
AcTtpoHoMUs, acTpopuU3UKa, ACTPOXUMUS;

buosnorust — oT cucTeMaTHKU 10 MOJIEKYJISIPHOM OMOJIOTHH
Hayxku o yenoseke

B 0000menHOM BUIE MOXHO CKa3aTh, YTO E€CTECTBO3HAHWUE COCTOMT W3 TaKHX
MOCIIEJIOBATENIbHO BJIOKEHHBIX JPYr B Jpyra OCHOBHBIX YacTedl Kak (u3nuka, XUMHUs,
OMOJIOTHUS ¥ TICUXOJIOTHSI.

e Bce >Tu Hayku B OT/EIBHOCTH M BCE €CTECTBO3HAHWE B IIEJIOM OCHOBBIBAETCS HA
JIOTUYECKH 00OCHOBAHHOM M 00IIeyOTPEOUTENHHON MaTEMaTHKE.

MaremaTuka BO BCEM MHOTOOOpa3Wy JUCIUIUIMH SIBJSIETCS  YHUBEPCATbHBIM

WHCTPYMEHTOM JUIsl Hay4YHOro Tio3HaHWs. HeoOxomumass it  BCEro  TOYHOTO
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€CTECTBO3HAHUS MAaTeMaTHKa HA4YMHAETCs C MpocTeimiero cuera (apupMETUKH) U CO
BCEBO3MOYKHBIX NPOCTEHIINX HM3MepeHui (mpocrteimeili reomerpun EBkimpa). Ilo mepe
CBOETO PAa3BUTHUS €CTECTBO3HAHUE HCIIOJIB3YET BCE OO0JIEE COBEPIICHHYIO MAaTeMaTHKY,
BIUIOTH JO BBICIICH.

EcrecTBo3HaHne n3ydaeT MHp, KaK OH €CTh, B €0 €CTECTBEHHOM COCTOSIHUU, B3TOM
Kak euHoe 1enoe. EcrecTBo3HaHUE M3ydaeT Hally IIaHeTy, OnkHui u nansHuil Kocmoc,
TBEPJOE BEIIECTBO, XKUIAKOCTH M Tasbl, JKMBOE BEIIECTBO M YEJIOBEKA, KaK IPOAYKT
MIPUPOJIBL.

| A
obLecTBeHHbIe
ecTecTBeHHble TeXHU4YecKue rymaHuTapHble
(coumanbHble)
EcrecTBO3HaHWe — HeEOThEMJIEMAS M  BaXKHEHUINAs 4YacTb JYXOBHOM KYJBTYPbI

YCJIOBCUCCTBA. HCO6XOI[I/IMO 3HAaTb COBPCMEHHBLIC q)YHI[aMeHTEL]'IBHI)IC HAaYYHBIC I1OJIOKCHUA,
HanoOoJIee 06H_II/IC MHUPOBO33PCHYCCKUC U  MCTOHOJIOTHYCCKUC  IIPCACTABIICHUSA O
CCTCCTBO3HAHWHU, TAK KaK OTACJIBHBIC OTpACIM 3HAHUA — CCTCCTBCHHBLIC, TCXHHUYCCKUC,
COLUAJIIBHBIC, TYMAHUTAPHBIC B OTPBIBC OAHA OT ,Z[py1"0ﬁ HC MOT'YT JaTb LOCIIOCTHYIO KaApTUHY
IIpUpOIHI, 06H16CTB3 M 4CJIOBEKaA.

2. Cneyuanuzauus u yHUGEPCATIbHOCHIb KAK 83AUMOCEA3AHHbLE
MeHOeHYUU PA38UMUS COBPEMEHHOI HAYKU

B nHamre BpemsiTIpOMCXOJUT BCEMHpPHAs T'YMaHHUTAPHO-3KOJIOTHYECKas PEBOJIIOLHNS,
CMEHSIONIAs HAyYHO-TEXHUYCCKYIO, WIIM MPOIIEe TEXHUYCCKUH B3phIB, Oa3UPOBABIIHICS Ha
HakorieHHOM 3HaHuM B XIX—XX BB. B 1687 1, xorzna B cBeT BhINIJIa OCHOBHas pabora U.
HproTrona «MaremaTuueckue Hayalla HaTypajdbHOW Quiocopur» (QHU3MUECKUH MHD
MIPEJICTABIISAJICS YUEHBIM IICJIBHBIM U B3aUMOCBs3aHHBIM. Ka3aioch, 4TO €ro MOXHO OIUCATh
C TIOMOIIBI0 HEOOJIBIIOrO YHMClIa KOMIAKTHBIX (opmyn. Tak HbioToH B cBoeil pabote
OINMMCHIBACT TPH 3aKOHA JBHKCHHUS — 3aKOH MHEPIIMHU, 3aKOH IPOIOPIIMOHATIBHOCTH CHIIbI U
YCKOpPEHHs, 3aKOH PAaBCHCTBA JCHCTBUS M IPOTHUBOACHCTBHUSA, M3 KOTOPBIX BBIBOJUTHCS
OOJBIIIOE YHUCIIO CIEACTBUN, oOpasyromux ¢(yHIAMEHT KIACCHYECKOM MEXaHWKH W
KJaccuuecko (u3uku. B 3TOM Ke NpOM3BEACHUH, M3 B3aUMHOTO TATOTCHHS Tell,
MPOMOPIIMOHATBLHOTO MX MaccaM M OOpaTHO MPOIMOPIMOHAIBHOTO KBaJpaTy PacCTOSHHUS
MexXay HuMH, HeloTOH BbIBeNn yctaHoBiieHHble M. KermepoMm 3akoHBI JBMIKECHHUS IUTIAHET.
Bpsin mu HetoToH mu60 KTO-HUOYIH IPYTOM MOT MpEAroararh, Kak pa3oBbeTCs B OyMyIiemM
dbyHIaMeHTaIbHas HayKa.

Eme cpaBHuTensHO HemaBHO (u3uKa Kazanmach XMMHUKAM M OHOJIOTaM 3aKpBITOU
CEKTOM, WICHBI KOTOPOH CMOTPSIT HA HETIOCBAIIEHHBIX CBBICOKA M OOIIAIOTCS MEXIy coO0M
Ha HEMOHSITHOM SI3bIKE. DTO OBLIIO BpeMsi OypHOTO Pa3BUTUS TEOPHUH dJIEMEHTAPHBIX YaCTHII,
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MEPBBIX 3KCIEPUMEHTOB Ha OOJIBIIUX YCKOPUTENAX (CUMHXPO(a30TpOHAX), YBEPEHHOCTH B
CKOPOM pPELIEHUH NMPOOIEMBI MOTYUYEHHUS TEPMOSIEPHON SHEPTUH, TOMYJISPHBIX U3JI0KEHUN
TEOPUM OTHOCHUTEIIBHOCTH U KBAHTOBOM MeXaHUKH. [103ke MosBMWINCh Hay4YHO-TIOYJISIPHBIE
CTaThbU, U IIMPOKas MyOJMKa CMOIJa MOJIYYUTh XOTh KaKOEe-TO IMpEICTaBlIeHUuE 000 BCEM
stoM. Hactynwiia nopa y3koi crienuain3alyy, KOrja Jaxe CHelHaluCThl, padoTarolue B
CMEXHBIX 00JIaCTAX (PU3MKU WM APYroll HayKu, NepecTalii NOHUMATh Apyr apyra. YToosl
OLICHUTH CJIEJIAHHOE COCEJIOM IO CMEKHOM TeMme, TPeOOBaIUCh CHEMaIbHbIE 3HAHUS. Y LU
B IPOLUIOE BpPEMEHA, KOTJa YHUBEPCAJIbl MOIJIM 3aHUMATbCA TO JJIEKTPUYECTBOM, TO
TEIUIOTOM, TO pa3zpabarbiBaTh MaremaTuueckue metonsl. M Bor, uepe3 300 ner mocne
HeroToHa 13-3a 00MIIMg HOBEHIIMX CHELMAIbHBIX 3HAHUN BO3HUKIIA OCTpasi MOTPEOHOCTH B
YHUBEPCAIBHOCTH.

Hayka crama TtoHbpwie, TouyHee, u3onipeHHee. CTajlo COBEPIICHHEE TEXHUYECKOE
00opy/I0BaHME, MOSABUWINCH UCKYCHbIE KOCBEHHbIE METO/bl HAONIOACHUN M PErucTpaiuu B
AKCIIEPUMEHTE, pa3pab0oTaH M3SIIHBIN U pa3BeTBIECHHBIN MaTeMaTuueckuii anmnapat. Ho npu
BCceW (PUIUTPAHHOCTH COBPEMEHHBIE UCCIIEIOBAaHUSI CTAHOBATCS yxke, 4eM mnpexae. OObeKT
HBbIHEIIHE HAyKH DPACUICHEH W pa3joKEeH Ha COCTaBIISIONIME, pa3ApoOJeH W OTYaCTH
paccesiH (HampuMmep, Mapa3UTOJIOTUS — MHUKPOOMOJIOTHUS — BUPYCOJIOTHUS; MOJIEKYJIsipHas
XUMHUSI — aTOMHasg XUMHS — XHUMHS 3JeMeHTapHbIX 4actuil). KoHeuHo, caMo Takoe
IpoOJieHne — HEMUHYEMBId 3Tal MO3HAHMS: CHayajga  M3y4yaeTcs 4acTh, MOTOM CYAST O
uesnoM. Ho nepBblit aTan (cnenuanu3anys) Hajauio, a BTOPOH JIMIIb MepIiaeT Ha TOPU30HTE.

Tennenuus, oOpaTHas cHenManu3alud, . CyiiectBoBana Bcernma. Ceillyac oHa
BO300J1ajasia, MOSBWINCH CMEXHbIe AMCHMIUIUHBL, Takhe Kak KuOepHeTuka, Onoduiuka,
OMOXUMUS, PAAMOOMONIOTHS, TEeOXUMUs, reopusnka u Ap. B oObeauHeHMM yCHIUN
CHELMATINCTOB Pa3HbIX OTpaciel 3HaHUI. OYEHb YacTO KPOETCs MyTh K PELIeHUI0 IpobieMm,
KOTOPbIE PaHbLIE HE MOTJIM ObITh pellieHbl METOJaMU OJHOM Hayku. Spkum npumepom
MOYKET CIYXHTh paclIM(ppoBKa F€HETUUYECKOI0 KOJa: MPU €ro PACKPHITUU HCIIOJIb30BAIN U
cyrybo Ouosiorndyeckue (T€HETHYecKHe) IOCTHXKEHMs, M METOJbl AKCIEepUMEHTAIbHOU
(Gu3uKH (PEHTI€HO-CTPYKTYPHbBIN aHAIN3), METObl ONOXMMUHU U MaTEMaTHYECKUE PACUEThI.

CoBpeMeHHas Hayka TiepesKuBaeT (pasy CHHTE3a M HABEJCHHUS MOCTOB MEXIy ellle
HElaBHO BechbMa JaJeKuMy JApyr OT Jpyra oOjacTaMu. Y4UMUThIBas TEHACHIUH K
OObEIMHEHUIO MJIEH * CaMbIX pa3IMYHBIX OTpaciedl 3HaHW{, OTMedas aHaJIOTUU B
OKpY’KalOIIeM Hac MUPE, UCXOAS U3 CHOCOOHOCTH CHUCTEM CaMOW pa3IM4HOM MPUPOABI K
caMOOpraHu3alliy MOXXHO, B 0OwlIeM, paccMaTpuBaTh BceneHHylo, Hamly IUIaHeTy,
HEXKMBYIO M JKUBYI0 MaTEpHIO, YEJIOBEKA M €ro BO3JIEHCTBHE Ha MNPUPOLY. ODTO JacT
BO3MOKHOCTh IIPOrHO3UPOBATh Oyiyllee IUIAHEThl U YeIOBEYeCTBA, KOPPEKTUPOBATh €ro
TEXHOTEHHYIO JI€ATEIbHOCTD.

JUis d4ero e HYKHO H3y4daTb COBPEMEHHOE €CTeCTBO3HaHME? Bo-nepBsix,
KYJIbTYPHBIH, 00pa30BaHHBIN YEJIOBEK JOJKEH 3HATh, YTO TAKOE€ TEOPHUSI OTHOCUTEIIbHOCTH,
TeHETUKa, COIMOOMOJIOTHS, 3KOJIOTHs, U Jpyrue HayKu, OOIIMe HMPUHLHUIIBI HOCTPOSHUS U
ool BeeneHnHol, 3eMnM M BCEro >KMBOro. Bo-BTOpBIX, 3TO BaXHO IOTOMY, YTO
MHOI'O€ B HAIllEW JKU3HU CTPOUTCA B COOTBETCTBUM C HAYYHOM METONOJIOTMEN. XOTs
YeJIOBEYECTBY JAJIEKO 1O COBEPLICHHOM HAay4YyHOM OpraHM3alllMd TpyJa, TEM HE MEHee,
Hay4HbIC IPUHLMIIBI JIEKAT B OCHOBE MHOTMX BHUJIOB JEATEIBHOCTU, U UX HYKHO YMETh
UCIOJIb30BaTh. B-TpeThuX, 3HaHUS, HEOOXOAUMBIE JIIOOOMY CIEIHATUCTY, TaK WM UHAue,
CBS3aHbl U B KaKOW-TO CTEINCHUM OCHOBAaHbl HAa HAy4YHBIX JAHHBIX. V, HaKoHel, LEIbIO
€CTECTBO3HAHUS SBICTCS IOATOTOBKA CIELMUAIMCTOB, WJIHU, 110 KpPalHEH Mepe, JIIOIEH,
KOTOpPBIE MOTJIM ObI OTJINYHUTH IIAPIATAHOB OT CIIELUATHCTOB.
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3. Xapaxmepnvle uepmol HayKu

BoiaensroT Tpu XxapakTepHble 0COOEHHOCTH MPUMEHEHUS M UCIIOJIb30BAHUS HAYKH:

- 0Tpacib KyJbTypbI;

- croco0 MO3HAHUS MUPA;

— cnenanbHbii UHCTUTYT (BY 3861, .HayuHbIe 001IeCTBa, 1abopaTopun, HUU,

aKaJIeMHUH, HAYYHBIC )KypHAJIBI U T.1T.).

Kak u jgpyrum cdepam dyenoBedeckol JI€ATENbHOCTH, HAyKe MPUCYIIH
crienupuiecKkue 4epThl:

YHuBepcaibHOCTh — COOOLIAET 3HAHUA, HCTHHHBIE NpPHU TEX YCIOBUAX, MPH
KOTOPBIX OHH JTIOOBITHI YEIOBEKOM;

MdparMeHTApPHOCTL — H3y4yaeT He ObITHE B LEJIOM, a pas3inyHble (QparMeHTHI
pEaNIbHOCTU WJIM €€ IMapaMeTpbl, caMa e HayKa AENUTCS Ha OTAENbHbIE IUCUUIUIMHBL
BooOuie, nonsitue ObITHS Kak (uiaocodckoe HE MPUMEHMMO K HayKe, MpeACTaBIISIONICH
co0oil yacTHoe mo3HaHue. Kaxnas Hayka Kak TakoBas €CTh OIpe/eJeHHas MpPOEKLHUs Ha
MHUp, Kak Obl MPOKEKTOp, BHICBEUMBAIOUIMN 007acTH, MNPEACTABISIONIME HHTEpeC s
YYEHBIX B JAHHBII MOMEHT.

O0me3HaYMMOoCTh — MOJTy4YaeMble 3HaHUS MPUTOAHBI AJISL BCEX JIIOJIEH, SI3bIK HAYKH
— OJIHO3HAYHBIA, (PUKCUPYIONIUNA TEPMHUHBI U TOHATHS,~YTO CIIOCOOCTBYET OOBEIUHEHUIO
JIIOJICH;

O0e31M4eHHOCTh — HHU HMHJIMBHUIYAIBHBIC: OCOOCHHOCTHM YYEHOTO, HH €ro
HAIlMOHAJILHOCTh MECTO MPOXXMUBAHUS HUKAK.HE TPEACTABICHbI B KOHEUHBIX pe3yJbTaTax
HAY4YHOTO MO3HAHMUS;

CucTteMaTHYHOCTh — HAayKa WMEET, ONpE/IeNIEHHYI0 CTPYKTYypy, a He SBIseTcs
OecCBs3HBIM HAOOPOM YaCTEH.

He3aBepuieHHOCTh — XOT# HAy4YHOE 3HAHHE OE3TPaHUYHO PACTET, OHO HE MOXKET
JOCTUYb a0COIOTHON MCTUHBI, [10CJIE MO3HAHUS KOTOPOH yke Heuero OyleT UCCleoBaTh;

IIpeemcTBeHHOCTH — HOBBIE 3HAHUS OINPENEICHHBIM 00pa3oM U MO CTPOrUM
IpaBWJIaM COOTHOCSITCSI CO CTAPhIMU 3HAHUSMU;

KputnuHocTh ~ FOTOBHOCTH IIOCTaBUTh O]l COMHEHHUE U MIEPECMOTPETh CBOHU, JIaXKe
OCHOBOIOJIATAIOIINE PE3YIbTATHI;

JlocTOBepHOCTH — HAyYHBIE BHIBOJIBI TPEOYIOT, TOMYCKAIOT U MPOXOAST MPOBEPKY 1O
oTpezieNIeHHBIM ¢)OPMYIIMPOBAHHBIM TPaBUIIAM;

BHeMopasibHOCTH — HAyYHBIE HCTUHBI HEUTPAIbHBI B MOPAJIbHO-3TUYECKOM ILIaHE, a
HPABCTBEHHBIE OIEHKU MOTYT OTHOCHUTHCS JIMOO K JEATEIHHOCTU MO TMOJYYCHHIO 3HAHUUN
(aTuka yd4eHoro TpeOyeT OT HEro WHTEUIEKTyalbHOW YEeCTHOCTH U OTKa3a OT
WCIIOJIb30BaHMSI HETYMaHHBIX METOJIOB HCCIENOBaHUM), JUOO K AESITENIbHOCTH IO €ro
MPUMEHEHHIO.

PanumoHanbHOCTh — TOJIyYeHHE 3HAHUI HAa OCHOBE PAIMOHANBHBIX MPOLELYp U
3aKOHOB JIOTHUKH, (OPMHpPOBAHUE TEOPUH W UX TMOJIOKEHHUH, BBIXOIAINIUX 32 PaMKHU
SMIIUPUUYECKOTO YPOBHS;

YyBCTBEHHOCTh — HAay4YHBIC pE3yJbTaThl TPEOYIOT IMIHUPUYECKON MPOBEPKH C
MCII0JIb30BAHUEM BOCIIPUATHUS U TOJBKO IOCIE 3TOT0 NPU3HAKOTCS JOCTOBEPHBIMHU.

OTH 4epThl HAYKH 00pa3yIoT MIECTh TUATCKTUYECKH B3aUMOCBS3aHHBIX Tap:

YHUBEpCANIBbHOCTh <> PparMeHTaPHOCTh
OO011e3HaYUMOCTD <> 00€3IMYCHHOCTh
CHUCTEMaTUYHOCTh <> HE3aBEPILICHHOCTh
[IpeeMCcTBEHHOCTh <> KPUTUYHOCTh
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JIOCTOBEPHOCTH <> BHEMOPAIBHOCTD
PannonanbHOCTh <> 4yBCTBEHHOCTD.

JUig HayKu XapakTepHbl TaKKE€ CBOM OCOOBbIE METOJbl U CTPYKTypa HMCCIIEOBaHMUIA,
A3BIK, anmnapaTtypa. BceM aTum onpezaensercs cnequpuka Hay4YHOrO UCCIIEI0BaHUS.

Otnuune HayKy OT APYTUX OTPACIIEU KYJIbTYpPBL:

OT npyrux KyJbTYpPHBIX OTpaciiell 4eJIOBEUECKOM NEATEIbHOCTH HayKa OTINYacTCs
PSAIOM IIPU3HAKOB:

OT HCcKyceTBA — PallMOHAIBHOCTBIO, HE OCTAHABIIMBAIOLIEICS HA ypOBHE 00pa30B, a
JOBEICHHOM 10 YPOBHS TEOPHIA;

Ot TexHuKH — Hayka ((yHIamMeHTanbHas) HaleJeHa HE Ha HCIOJIb30BaHHE
MOJIYYEHHBIX 3HAHUM 0 MUpE JUIs ero mpeoOpa3oBaHus, a Ha IO3HAHUE MUPA;

OT upeosormu — HayyHble UCTUHBI OOIE3HAUYMMBI MU HE 3aBUCSAT OT HMHTEPECOB
OIIPENIEICHHBIX CJIOEB OOILECTBA;

Ot ¢unocodpuu — HaydyHbIE BBIBOJIBI IOITYCKAKOT IMIINPUYECKYIO IPOBEPKY;

Ot peaurum — pasyM M OINOpa Ha YYyBCTBEHHYIO PEAbHOCTh HMMEET OoJbliiee
3HA4YEHUE, YEM BEpa;

Ot mudonormu — Hayka CTpEMUTCS HE K OOBSCHEHHIO MHpa B LEJIOM, a K
(hOpMUPOBAHUIO 3aKOHOB Pa3BUTHS MPUPOIbI, AOMYCKAIOLINX SMIIUPUUYECKYIO IPOBEPKY;

OT MHCTHKH — B CTPEMJICHHM HE K CIUSHUIO € 0OBEKTOM HCCIIEOBaHMS, a K €ro
TEOPETUYECKOMY MOHUMAHUIO U BOCIIPOU3BEACHUIO.

4. Deonoyus omuowieHuil HAYKU U pPeuzuu

B areucrnueckoii nurepatype DporaraHIupoBajioch MHEHHE, YTO HAYYHOE 3HAHUE U
penuruo3Has Bepa HECOBMECTHUMBI, M. KaK]I0€ HOBOE 3HAHHWE YMEHBIIAeT 00JIaCTh BEPHI,
BIUIOTH J10 YTBEpXkAcHUS, uTo bora HeT. Paznenenue Mex1y HayKoM U peaurueil npoxoauT
B COOTBETCTBHM C COOTHOILIEHHEM B ITHUX OTpacisiX KyJIbTyphbl pasyma U Bepbl. B Hayke
npeobiagaeT pasyM, HO W'B Heil ecTb Bepa, 6e3 KOTOpOil MO3HaHWE HEBO3MOXKHO — Bepa B
YYBCTBEHHYIO PEaIbHOCTh,/ KOTOpas JAE€TCS 4YEJIOBEKYy B OIIYLICHUsX, Bepa B
No3HaBaTeIbHbIE BO3MOXXHOCTH pasyMa M B CHOCOOHOCTh HAyYHOTO 3HAHUS OTpakaTb
JIeHUCTBUTENBHOCTD. be3 Takoil Bepbl YUCHOMY TPYIHO ObUIO Obl MPUCTYHNUTH K HAYUYHOMY
uccienoBanuio:, Hayka He HCKIIOUUTENBHO palMOHAbHA, B HEM HEMAJIOBAXHYIO POJIb
UMEET UHTYULIUS, 0COOEHHO Ha CTaauu (OPMUPOBAHUS TUIIOTE3.

Urak, obnactu pazyma u Bepbl He pa3zelieHbl a0COMOTHOM mperpanoii. Hayka moxer
COCYILIECTBOBATh C PEIUTHEH, MOCKOJIbKY BHUMAHHUE 3TUX OTPACieil KyJbTYphl yCTPEMIIEHO
Ha pa3Hbleé BEIIM: B HAyKe — Ha OMIHPUYECKYID pEabHOCTb, B pEIUTUU —
MPEUMYIIECTBEHHO Ha BHEUYBCTBeHHOE. HayuHas xapTwHa MUpa, OrpaHUYUBasCch chepoii
OMbITa, HE MUMEET MPSIMOTO OTHOIIEHUS K PEJIMTUO3HBIM OTKPOBEHMSIM U YUYEHBIM MOMKET
OBITh KaK aTeHCTOM, TaK M BepyroumuM. J[pyroe neiao, 94To B UCTOPUU KYJIbTYPhl U3BECTHBI
Cily4au pe3KuX KOH(POHTAIMI MEXTy HAyKOW U peluruei, 0COOEHHO B T€ BpeMeHa, KOor/ia
Hayka oOpeTanma CBOK  HE3aBHUCHUMOCTh  (Hampumep, BO  BpPEMEHa  CO3JaHUS
TeJIMOLEHTPUYECKOW MOJIENIN CTPOEHHUS MUPA).

5. Ilpoucxoicoenue nayku, pazeumue HAyKu oM aHMUYHOCHU
00 Hawux oneu

Cunraercs, 4YTO HaykKa BO3HHMKJIAa Kak THpeonosieHue Mudomgoruu. B co3nanun
MEPBOOBITHBIX JIIOJIE HAa MPOTSIKEHUU JECSATKOB THICSYETICTUNH 3HAHUS O peaJbHBIX
10
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CBOMCTBaX BeIIE M MpOIECCOB, MOIYYaEMbIX MPAKTHUECKH, MEPEIUIETATUCh C
(aHTaCTUUECKUMU NPEICTABICHUSIMHU, COCTABISIOLIUMU COJIEPKaHNE MUDOIIOTHH.

B mpornecce ycnoxHeHus W pa3fenieHuss NepBOHAYAIbHO HeaudpepeHIupOBaHHOTO
TpyJa MOsIBUIach HEOOXOIMMOCTh U BO3MOYKHOCTH IepeXoa OT MO3HAHMsI, BKIIFOUEHHOTO B
MaTepHallbHbIIl TpyHd, K TIO3HABaTEIbHOW JAESITENbHOCTH, HaIlpaBJIeHHOM Ha cOop
uH(popMalMK, €€ MPOBEPKY, HAKOIUICHHE U COXPAaHEHHE, a TaKKe Iepenady 3HaHUM OT
MOKOJIEHUS K MOKOJIEHUI0. Takas JesiTeIbHOCTh U OJHOBPEMEHHO €€ pe3ysbTaT (3HAHHE) U
CTaJIM Ha3bIBaThCs HayKOH (OT JIATMHCKOTO scientia — 3HaHue, Hayka). [Ipousonuio sto B 11I-
II TeIcsTueneTnn 10 H.3. [lepBrIMU TpodeccroHaTbHO HAYKOM CTaJI 3aHUMATHCS KPELbI.

Jran I — “craHoB/ieHHe JJOrHYECKH H METOANYECKH OCOZHAHHOM HAyKu”

[lepBoHauanbHO HAayKU OBUIM CYTyOO ONBITHBIMH, SMIMPUYECKUMH U MPAKTUYECKUMHU
KaK MO COJEpKaHWIO 3HaHUSA, TaK U MO Crocoly ero moiayyeHuss U 0OOCHOBaHMS. DTO B
OCHOBHOM TI'pedeckasi HayKa M MapajuleJbHO 3a4aTKM HayyHOro Mmo3HaHus mupa B Kurae u
Nugun. OtnenbHble Haykd (OCOOEHHO aCTPOHOMHS M MaTe€MaTHKa) JOCTUIIIM BBICOKHUX
CTYTIEHEW pa3BUTHUS, HAIIPUMeED:

BaBunonsine — Bnagenu croco6aMu MpUOIUKEHHOTO U3BJICYEHHS KBAIpaTHOTO KOPHS,
pelIeHHs] KBAJpPATHBIX YpaBHEHUH, HW300penu MEeCTUACCATUPUUYHYIO “NO3UIIMOHHYIO
CUCTEMY”’ CUHUCIICHHUS, OT KOTOPOH UIET COBPEMEHHBIN cUeT MUHYT.

EruntsHe — BBEJIM COJIHEUHBIA KaJl€HIAph, OMPEHACIIHIN MPOJOJIKUTEIBHOCTh ro/la —
365,25 nueit (ron nenwics Ha 12 mecsue 1o 30 gHel, K KaXa0My roay A00aBIssIOCh MO 5
JIHEe, HO BUCOKOCHBIE TOJbl HE BBOIWIWCH), YCTAHOBWJIM 3HAUEHHUE YHUCIA T, TOYHYIO
dbopMyity Ui BBIUMCICHHS IUIOHIaAeH TPEyroNbHUKA, Tpamneuuu, Kpyra, pasBHId
XUMHYECKOE PEMECc]I0, KOTOpO€ CUMTalOCh CBSLIEHHBIM, W  OBUIO  OKPYXEHO
TauHCTBEHHOCThI0. B Kurtae — n3obpenu nopox u kpamenue. B Ilepcun Obuiv M3BECTHBI
METAJLTyprusi, TOHYapHOE JIENO.

Takum  oOpa3oM, MEpBbI . ATAIl  CTAHOBJIEHHMS HAyKH CIEQyeT CUYMTaTh
JOTEOPETUUYECKUM, T0(PUIOCOPCKIM,

OMIIMPUYECKOE HAyYHOE 3HAHME JUIMTEIBHOE BpPEMs CYIIECTBOBANIO KAK SIBICHHE,
HNOJUUHEHHOE PEIUTHO3HO-MUQOJOTHIECKOMY MHpPOBO33peHHto. PoauHoil  HayuHo-
TEOPETHUUECKOro 3HaHus, cuuraercs apeBHsas ['penus (VI B. no H.3.). C 3TOro BpeMeHH
OTJIMYUTENIbHON (yHKIMEH HayKM CTaHOBUTHCS TEOPETUYECKOE I03HAHHE, CTPEMIICHUE
OOBSICHUTB SIBJICHHS Uepe3 MX CYIIHOCTb, a HE NPOMU3BOJOM (DaHTACTHUECKUX CYILECTB
MHU(OJIOTHH U PEJIMIUU, HAJICIIEHHBIX 00XKECTBEHHOM cBepXbecTecTBEHHON cuiioil. OnHako,
rpedeckas Hayka ObljJa MaJlo CBS3aHHOM C NMpakTUYecKMMHM 3ajadamu. B stom JlpeBHss
I'penyist U He HyXJ1aach, MIOCKOJIBKY BCE TsDKEJIble PabOThl BHINOIHAIN paObl. OpueHTanus
Ha TIPAaKTUYECKOE MCIOJIb30BAHME HAYYHBIX PE3yJIbTaTOB CUMTAIACH HE TOJBKO M3JIHUIIHEH,
HO J1a)K€ HEMPUIIMYHOM, a Takas HayKa IpHU3HaBaJIach HU3MEHHOM.

[lepByto (opMy TeopeTHuecKoro 3HaHUS Ha3bIBalOT HaTyp¢uiocodueir. BeposTHO
MOTOMY, YTO (pUIOCO(US U TEOPETHUECKOE 3HAHUE B 1I€JIOM 3apOIMIINCH MPEX]IE BCErO KaK
3HaHue o npupone. Hatypounocodam kaszanoch, 4ro Bce MHOrooOpasue sBJIEHUI MPsIMO U
HEINOCPEJCTBEHHO CBSI3aHO OJHUM U TEM K€ NEpPBOHAYAIOM. POOHAYaIbBHUKOM aHTUYHON
Hatyphunocopuu cunrarot Daneca, [ludaropa, dmnenokna, Apucrorens u ap.

Jran II — “BO3HUKHOBEHHE COBPEMEHHOH HAyKM~ — HAuMHAETCS C KOHIA
cpenHeBeKOBbs, yrBepxaatomumiics ¢ XVII B., u mupoko passeproeiBatomuiics B XIX B. B
XVI-XVII BB. Hatypdunocopckoe U BO MHOTOM CXOJIACTUYECKOE MO3HAHUE MPHUPOIBI
IIPEBPATUIIOCh B COBPEMEHHOE €CTECTBO3HAHME.

[Tonsckuii actponoM H. KomnepHuk oTkasancs OT TpaJIuLMOHHOM TI'E€OLCHTPUYECKON
Mozenu mupa. OH HacTauBaJl Ha TeIUOLEHTpUYecKord Monenu ¢ CoJHIEM, Kak LEHTPOM
Bcenennoit. Uranesuckuit  ¢punocod JIx. bpyno, passuBas wunmem H. Komepnuka,
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

JI0Ka3bIBall, 4To y BceneHHol HeT neHTpa, oHa OecrpeienbHa U COCTOUT U3 OECKOHEYHOIO
MHOXECTBA 3Be3AHbIX cucTteM. Hemenkuit actponom M. Kemrep oTKpbUT 3aKOHBI JBHKEHHUS
miaHeT COTHEYHOM CUCTEMBI.

B xonne XVII B. mpousonuia peBononus B MaremMaTuke. AHTIUNACKUN ydeHblil U.
HptoToH u He3aBUCHMMO OT Hero Hemenkuii marematuk U ¢unocod ['. JlelOHu
pazpaboTaii MOPUHIUIBI HHTETPATbHOTO U JU(epeHIInaTbHOTO0 HCUYHUCICHUS. OTH
MCCIIeI0BAaHUsl CTAIM OCHOBOM MaTEMaTHYECKOTo aHalnM3a U MaTeMaTH4eckoil 0a3oi Bcero
COBPEMEHHOI'0 €CTECTBO3HAHMS.

C cepequnst XVIII B. ecTecTBO3HaHUE CTAIO BCE OOJIbIIE MPOHUKATHCS HACSIMU
ABOJIIOLIMOHHOTO Pa3BUTHUS SBJICHUN TPUPOABL. 3HAYUTEIBHYIO POJIb B 3TOM CHITPAIA TPYIbI
WN. Kanra, I1. Jlannnaca, broddona, K. Jlunes, Jlamapka. Beinatomyrocs poiab B pa3BUTUU
€CTECTBO3HAHUS ChIIPaJIo 3BOMIOIMOHHOE yueHue Y. /lapBuHa.

JI71st pa3BUTHS TEOPETHUECKOTO MBIIUICHHS] B OMOJIOTHY Ba)KHEUIIIEe 3HAUYCHUE UMEET
kierouyHas teopusa T. IlIBamna m M. Ineiigena. OCHOBOMOJArarIIMe OTKPHITUS B
¢u3nonorun Beicuiell HepBHOM nearenbHOCcTH coBepiuni M. CeuenoB. bnaromaps ero
WCCIENOBAaHUSAM TOJIOBHOW MO3I CTajl IMPEAMETOM JKCIEPUMEHTAIBHOIO HCCIEIOBAaHUS, A
TICUXWYECKUE SBJICHUS HAYaId TOJy4YaTh MATEPUATMCTUMECKHE OOBSICHEHHUS. YUCHHE
CeueHoBa 0 MexaHM3Max JESATEIbHOCTH TOJOBHOTO MO3Ta. ObUIO pa3BuTo pabotamu U.
[TaByioBa 00 yCIIOBHBIX peduiekcax.

B 1861 r. pycckuit xumuk A. BytinepoB chopMmynupoBai OCHOBHBIE IMOJOKEHUS
TEOPUM XHMHYECKOTO CTPOCHHMS MoseKysl, a B, 1869 r. JI. MenneneeB OTKpbLI
[Tepuoanueckuii 3aKOH XMMUYECKUX AIIEMEHTOB.

B nawane XX B. B (u3Mke M €CTECTBOZHAHWUU B II€JIOM MPOU3OILIA BTOpas
KpyIHeHas peBOJIIOLUSA, MPUBEAIIAs K “HPU3HAHUIO KBAHTOBOMEXAHUYECKOW KapTUHBI
MUpa. OTOMY CHOCOOCTBOBaNIM OTKpBITUS anekTpomMarHuTHeix BoiH (I.  Tepnm),
pentreHoBckux Jydeit (B. Pentrem), pamuoaxktuBHocTH (A. bekkepens), pamus (M.
Cxnanosckas—Krwopu u I1. Kropu), paspaboTka Teopuu OTHOCHUTEIBHOCTH AJbOEepTOM
OWHIITEHHOM.

Jran Il — «HayyHo-TexHM4Yeckas peBoonus» B cepenune XX B., Korja 4ejaoBeK
co3/lal aTOMHYIO OOMOY. M, CTajlo SCHO, YTO HayKa MOXET YHHUUYTOXHUTbH IIJIAHETY,
NpoM30IIIa TakK Ha3bplBaeMas Hay4yHo-TexHuueckas peBomorus (HTP), koropas wu
OmpeJienia HOBBI, TPETHUN 3Tall B Pa3BUTUU HAYUYHOI'O 3HAHUS.

B noarotoBke " HTP, koTopas sBWJIach 3aKOHOMEPHBIM CJIEACTBUEM HAy4HO-
TEXHUYECKOro IMporpecca IMOCIETHUX BEKOB, OOJIbIIOE 3HAUYEHHWE HMENIO PACKPBITHE
CJIIOKHOM CTPYKTYpbl aTOMa, OTKPBITUE SIBIICHUS PAJAMOAKTUBHOCTH, CO3JIaHHE TEOPHUH
OTHOCHUTEIIbHOCTH, KBAHTOBOM MeXaHUKH. OUeHb BaXXHBIM SIBISJIOCH OTKPBITUE 3aKOHOB
HAcJeOBaHUsT W JpYyrHe  JIOCTIDKEHUS  TeHETHKH, KHUOCpHETHKM U JAPYTUX
(dbyHIaMEHTaJbHBIX HAYK, IIMPOKOE MPUMEHEHUE DJIEKTPUYECTBA, pacIleIJICHUE SIEPHOTO
a]ipa, pa3BUTHE CPEJICTB MAacCOBOM MH(OpPMAIIMKU U KOMMYHHUKAIIMH, CO3/JAHUE PEAKTHBHOM
TEXHUKH, MEXaHU3allisl ¥ aBTOMATU3ALUs TPOU3BOACTBA U MHOTO€ JIPYTOE.

CumBosniom HTP npuznansl 9BM — npuHUMIHAIBHO HOBBIA BUJ TEXHUKH, KOTOPOMY
YeJIOBEK MepeaacT Jorndeckue QyHKIUH.

Hoctmxennss HTP Bmewarnsromm. OHa BBIBEIA 4YEIOBEKAa B KOCMOC, Jaja HOBBIM
WCTOYHUK 3HEPruy, NPUHIIMIUAIBLHO HOBBIC BEUIECTBA M TEXHUYECKHE CPEICTBA, HOBBIC
CpelICTBa MAacCOBOM KOMMYHUKanuu M uHpopmaruu. HyXKHO OTMETHTH Takke IIHUPOKOe
MPUMEHEHHE MCKYCCTBEHHBIX (XMMHUUYECKMX) MaTEepHaJOB C 3apaHee 3aJlaHHbIMU
CBOICTBaMH, pPa3BUTHE OMOTEXHOJOTUHU, DIEKTPOHHOTO MPUOOPOCTPOCHHUS, 3EIICHYIO
PEBOJIIOLIMIO B CEIBCKOM XO34HCTBE.
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

3AAAHUA AN CAMOINOATOTOBKM:

1. Aaiite onpepeneHune Hayke «EcTecTBO3HaHUE». UTO ABASIETCA NPEAMETOM
€cTecTBO3HaHUA?
2. KakoBa ponb 06LieynoTpebutenbHoM MmaTeMaTUKU B €CTECTBO3HAHUU U HAYKe B LLIEAOM.

3. Yro 03HAUalOT NOHATUA «y3Kas crneuvanmusaLms» U «yHUBEPCAAbHOCTb» B HayKe?

4. Ha npumepe opAHOM 06AACTM HAyYHOro 3HaHUA (Hanpumep, 6MonOrMKu) oxapaKTepusymuTe
cneundUyeckre uepTbl U OTAMUME HAYKU OT APYruxX obaacTen KyAbTypbl.

5. OnpepenuTe B3aUMOOTHOLUEHUA MEXAY HayYHbIM 3HAHUEM U PEAUTUEMN.

6. Oxapakrepu3yuTte noppobHee 0AHY U3 COBPEMEHHbIX HayK, BO3HUKLLUUX Ha pybexxe 21
BeKa.

6. Hayunvie pesonroyuu XX éexka u cospemennas
ecmecmeeHHOHAYYHAsA KAPMUHA MUpa

MOKHO BBIIEIUTH CIEIYIOIINE OTKPBITUS B €CTECTBO3HAHWHU, KOTOPBIE NMPUBEIH K
Hay4HbIM peBotonusaM XX Beka:

Actponomusi: Monens 6onbiioro B3peiBa u pacmmpstorieiics BeceneHHoM.

I'eonorus: TexTtoHuka nutocPepHbIX TIKUT. Teopus HEOMOOWIN3MA U CBSI3aHHBIC C
HEW TEOPHUU MPOUCXOXKICHUS MOJE3HBIX HCKOMTAEMBIX.

®u3uka: CMenieHre TOYKM OTCUETa OT MaTepuM K SHEPTHU U OT BEUIECTBA K MOJIIO;
OTHOCUTENHLHOCTh MpocTpaHcTBa U BpeMeHu (Teopus oTHOCHTENbHOCTH A. DWHIITEHHA);
KopnyckynsipHO—BOJHOBOM qyann3Mm.

Buonorus: Mozenu npoucxoxaeHUS KU3HU.

I'eneTnka: MexannsMm BOCIIPOM3BO/ICTBA )KU3HHU.

Jxkosiorusi: BzaumoneiicTBue KUBOTO CO CPEIO.

OTH U Apyrue HAyYHbBIC PEBOJIOIIMH ITO3BOJIMIN CHOPMYITHUPOBATH CIEAYIONIUE OOIIHe
3aKOHOMEPHOCTH Pa3BHUTHUS MUPA;

1. DBoumronus npupo b (0T BeeneHHo 10 KBapKOB)

2. CaMoopraHu3aisi (0T HeXKHBOM CUCTEMBI 10 OMocdepsl).

3. CHCTEeMHOCTB CBSI3M HEXHBOU TPUPOJIBI, JKUBOW MTPHUPOJIBI U YETOBEKa (IKOJIOTHA).

4. VIMMaHEHTHOCTH (CBOWCTBO BHYTpPEHHE NPUCYIIEE, MPOUCTEKAIOIIEe U3 TPUPOIBI

00BEKTa MJTH SIBJICHUS) IPUPOIHBIX CUCTEM MTPOCTPAHCTBY U BPEMECHHU.
5. OTHOCHTENBHOCTH pa3ieicHHs Ha CYyOBEKT U O0BEKT

T.o., Hayunble nocTkeHHUss XX B. TO3BOJSIOT HApUCOBAaTh COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUDA.

Hayunas kapruna mupa (HKM) — cucrema mnpencraBieHHii O CBOWMCTBax H
3aKOHOMEPHOCTSAX JEHCTBUTEIBHOCTH (pPEalbHO CYIIECTBYIOLIETO MHpa), TOCTPOEHHAs B
pe3ynbrare 0000IIeHHS U CUHTE3a HAYyYHBIX MOHSATUN U MPUHIIUIIOB, & TAKKE METOJOJIOTHS
MOJIy4YEeHUSI HAYYHOI'O 3HAHUSI.

B mporecce pa3BuTHs HayKd MPOMCXOAMT MOCTOSHHOE OOHOBJICHUE 3HAHWM, UICH U
KOHIENIUH, Oojee paHHWE TMPEACTABICHUS CTAHOBATCA YACTHBIMU CIy4YasiMd HOBBIX
teopuii. Hay4ynast kapTuHa MUpa — HE JorMa ¥ He a0COJIOTHas MCTUHA. B TO ke Bpews,
Hay4YHbIEe TPEJCTABICHUS TMPUONMIKEHBI K WCTHHE, TaK KaK OCHOBaHbl Ha BCe
COBOKYITHOCTH JIOKa3aHHBIX (DAKTOB M YCTAHOBJICHHBIX IPUUYMHHO-CIICACTBEHHBIX CBsi3eil. B
pe3yJibTaTe Hay4yHbIE 3HaHWs MO3BOJIIOT JEJaTh BEPHBIE 3aKIIOUCHHS W IMPEICKa3aHUsA O
CBOMCTBaxX HaIller0 MHpPa W CIHOCOOCTBYIOT Pa3BUTHIO YEJIOBEUECKOW ITMBUIIM3AIUH.
[IpoTuBOpeunss MexJy Hay4YHbIMM KOHUENIUSAMH HPEOJOJEBAIOTCS IIYTEM BBISBICHUSA
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

HOBBIX (DAKTOB U CPAaBHEHHUA MX C MpPEICKa3aHUSAMU Pa3IMYHBIX Teopuidl. B TakoM pa3Butumn
— CYTh HAYYHOT'O METOJa.

Hayynas xapTthHa MHMpa OTIMYAETCS OT PEIUTHMO3HBIX IPEACTABICHUHW O MUDE,
OCHOBAHHBIX HAa aBTOPUTETE MPOPOKOB, PEINTUO3HON TPAJULIUH, CBSIICHHBIX TEKCTaX U T.1.
[ToaToMy penuruosHbie HpecTaBiIeHUs Oojiee KOHCEPBATUBHBI B OTJIWYHE OT HAay4YHBIX,
MEHSIOIIUXCS B pe3ylbTare OOHapyXeHHs HOBBIX (akToB. OJHAKO U PETUTHO3HbIE
MHTEpIpETallud KOHUENIUU MHUPO3JaHUs MOTYT H3MEHSTBCS, YTOObI MOMBITATHCA
MpUOIU3UTHCA K COBPEMEHHBIM HayYHBIM TPAKTOBKAM.

[TpoummrocTpupoBaTh HAYYHYIO KApTUHY MHpa HCXOAS WX YPOBHEW OpraHHW3aIluu
MOYHO HCTIOJIb3Ysl TaOHUILY:

YpoBHH YacTtb Bua
opraHuMsauuu npocTpaHcTBa AEPLE 3BOAIOLIUMU
BceneHHas MEFAMUP Kocmonorus Kocmuueckasn
FanakTuKa LI AcTpoHOMUA *kk
3Be3AHbIE CUCTEMBI *kk *kk *k*
Buocdepa MAKPOMWP 3konorusa (buonorus) JKonoruueckasn
CoobuiecTtBo * %k *k* *k*
Bua *kk *kk * kK
MonyAauua * % % * k% * %%
UHanBMA y** Bbuonorua Bbuonornueckas
Knetka MUKPOMUP leHeTHnKa *k*x
Monekyna wILILS Xumua Xumuueckasn
ATOoMm * k& dusuka dusunueckan
AneMeHTapHaA yactuua *kk * k% *k %k
KBapk *kk *kk *kk

MOXHO TOCTPOMTH M 0OoJiee MOAPOOHYIO KapTHHY MHpA, BBIJACIUB TaKHe YPOBHH
OpraHM3allii, Kak SApO aToMa, SapO KIETKH, MaKpOMOJIEKyJa, KPHCTall, IUIaHEeTa,
YeJoBeK, Hoocdepa U T.JI.

OnemMeHmapHble _Yacmuubl — Mesbyaliwue, U3eecmHble Ha Ce200Hs1 cocmasnsoujue
mamepuu. K Hacmoswemy epemeHu ux uzsecmHo okono 300. Kaxdasi anemeHmapHas Yacmuya, (3a
UCKITIOYeHUEM abCcomomHo HelimparbHbIxX), uMeem €80 aHmuyacmuyy (Hanpumep, 311eKMpPOH —
NO3UMPOH, HEUMPOH — aHMUHeUMpPOH). AHmuYacmuya omnu4yaemcsi om yacmuub! 1U60 CNUHOM,
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nubo nPoOmMUBONOIOXHbIM 3apsdoM. Bce anemeHmapHsle Yacmuubl obradaom KopnyckymnspHO—

80/THO8bIMU Cc8OlCMBaMU.
Bce yacmuupi denssmes Ha dsa knacca:
1) ®epMuoHbI, KOMOpbIe COCMassIAM 8eU,eCMeo;
2) bBo30HbI, Yepe3 Komopkle ocywecmensgemes 3aumodelicmeue.
®epmuoHbI N00pa3sdensames Ha 1enMOoHbI U KeapKu.
Keapku 6 ce2o0HsiwHel BeeneHHOU Cyuecmeyom mosbKo 8 C8si3aHHbIX COCMOSIHUSIX — MOJIbKO 8
cocmage aOpOHO8.
®omoHb! He 8X008M HU 8 00HY U3 amux epynn. Takoe desieHue npou3godumMcs N0 munam
¢yHOameHmarsnbHbIX 83aumodelicmeuti, 8 KOMOPbIX y4yacmeyom Yacmuupbl.
Pa3znuvatom cnedytouwjue munsi yHOameHmarbHbIX 83aumodeticmaud:
»  CUIbHOE;
> 3/1eKMpPOMagHUMHoe;
» cnaboe;
> 2pasumauuoHHoe.

Cnaboe e3aumodeiicmeue - MeHSiem GHYMPEHHIOK npupody. Yacmuu, 20pa3do crabee

3fieKmpomMacHUMmMHO20, HO HeU3MepPuMo cusibHee epasumalyuoHHO2O.

CunbHble e3aumodelicmeus - O6yCJ'IOSJ'IU68IOITI pasfiu4Hble ﬂdepr/e peakyuu, a makxe
803HUKHOBEHUE CUJT, C8A3bIBatOWUX HelmpPOHb! U NPOMOHsI 8 Flaan. CunbHoe 83aumodelicmsue
I’IPGGOCXOOUIT? anekmpomazHUmHoe npumepHo 8 100 pa3 u nposenssemcs Ha pacCmosHUSAX nopﬂOKa

10~ m.
MexaHu3m g3aumodelicmeuli 00uH: 3a cyem 06MEHa PasHbIMU Yacmuuamu.

AnekmpomacHUMHoe 83aumoodelicmeaue —NepeHoCHUK (POMOH.
pasumayuoHHoe 83aumodelicmeaue —NEPEHOCYUKU K8aHMbI NOJIS MA2OMEHUs 2pa8umoHbl. U
¢hOMOHBI, U 2paBUMOHbI HE UMEIom’ Macch! (Macchl NOKosI) U eceada A8UXymcs CO CKOPOCMbI0
cgema.
Cnabble 83aumoldelicmeusi — NEPEHOCYUKU 8eKmMOpHble 6030HbI. CylecmeeHHbIM omauduem
nepeHocyukos crnabozo _e3aumodelicmeuss om (pomoOHa U epasumoHa Aensgemcs  ux
MaccugHOCMb.
[MepeHocyuku cunbHbIX-83aumooelicmeull — 20HbI (om aHanulickozo cnosa glue - knel), ¢
maccol noKosi pa8HOUHYIIHO.

AdpoHbI y4acmgytom 60 8cex munax ¢hbyHdameHmanbHbIX 63aumodelicmeutl, ekmYas

curbHble. JlenmoHbl — He y4dacmeyrom 8 CunbHbIX (hyHOaMeHmarnbHbIX 83aumooeticmeusix. Keapku
ydacmeyrom 8 CUnbHbIX, crnabbix U 3n1eKmpoMacHUMHbIX 83auModelicmeusix.

e K anemeHmapHbIM Yacmuuam, U3 KOmopbIX COCMOSIM OKPYXarouue Hac 06beKkmbl, OMHOCAMCS

971EKMPOHbI, NPOMOHbI U HEUIMPOH!.

OnekmpoHbl — cmaburibHble, OMpuUUamenbHO 3apsxkeHHble yYacmuuybl (m=9 10-31ke).
Yyacmeytom & anekmpomagHUmHOM, crabom U epasumayuoHHOM e3aumodelcmeusix (m.e.
OMHOCAMCA K IenmoHaM). 3MeKmpOHbl — OCHOBHbIE CMPYKMYPHbIE 3NeMEeHMbI 8euwecmesa:
371eKMPOHHbIE 060/104KU amomMos onpedeniilom onmuyeckue, nekmpuyeckue, MacHUMHbIe,
XUMUYeCKUe ceolicmea amomos U MOseKys, a makxe 60/1bWUHCMB0 ceolicme meepdbix mer.
[TpomoHbI — cmaburbHble, NONOXUMESbHO 3apsKeHHbIe Yacmuubl ¢ Maccol bonbwe Macchbl
anekmpoHa 8 1836 pa3. [pomoHbI omHocam k adpoHam u npedcmassnsitom coboli 0po fe2ko20
usomona amoma 8odopoda (npomusi).
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e HelimpoHbl — HelimparnbHbie 3n1eMeHMapHbie Yacmuubl ¢ Maccol HemMHo20 borbwel 4Yyem y
npomoHos. OmHocsmesi Kk adpoHaMm. B c8obo0HOM cocmosHUU HecmabusibHbl, 8pemMs XU3HU
npubnuzumensHo 16 MUH.

CtpoeHune aToma

6 protons
+ 6 neutrons

G electron

@ proton
Q neutron

Amom — Mmenbyaliwas yacmuua XUMUYECKO20. rieMeHma, CcoxpaHswowas e2o0 cgolicmea. B
ueHmpe amoma Haxodumces 50po, 8 KOMOPOM-COcPedOMOYeHa NPaKMUYECKU 8Cs €20 Macca.

Sdpo cocmoum u3 npPOMOHO8 U HEelmpPOoHos, credosamesnbHO, 3apsixKeHo nonoxumesnsHo. O
qucsie NPomoHos 8 sdpe amoma cydsim..no nopssOKoBOMy HoMepy anemeHma e [lepuoduyeckoll
mabnuue xumuyeckux anemeHmos MeHdeneesa. Bokpye si0pa amoma 08UXymCs 31eKMpPOHbI (4Ucro
pasHoe Konu4ecmay npomoHos). OHU pacnonazatomes Ha pa3HoOM paccmosiHuu om s0pa, 08uxymcs
no opbumam pasHol hopMbl, “UMEm pasnuyHble CKOPOCMU U 3Hepauu. Amombi mo2ym
npucoeduHsmb unu omdasamb 3M1EKMPOHbI, CMaHOBSICL OMPUUAMENbHO UMU NOMOXUMENbHO
3apskeHHbIMU. XUMuYeckue ceolicmea amomos onpedensrmesi 8 0CHOBHOM YUC/IOM 3/1eKMPOHO8
80 8HeWHel obonoyke. Bee2o obonoyek 7.

Om moeo, Ha Kakol 0bonoyke Haxo0umcsi ANIeKMPOH 3a8Ucum e20 3Hepausi — Ha bnuxadwel
K A0py OHa MuHumanbHa. [lpu nepexod0e amoma Ha 6osnee 2ryboKull yposeHsb u3nydaemcsi 00UH
KgaHm n1y4ucmoul 3HepauuU — GhOMOoH.
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Kax0bili anekmpoH, 8xo0awuli 8 cocmag amoma, epawaemcsi 8okpye cgoell ocu (kak
nnaHema Ha opbume). 3mo ceolicmeo Ha3bigalom ChuH. Yernogas CKOPOCMb 371eKMpoHa
NOCMOSiHHa: HU 3amednumb, HU yCKOPUMb, HU OCMaHOBUMb 8paleHUe 3nekmpoHa Henb3s. OHa
00uHaKoea 05151 8CeX leKmpPoHo8 BceneHHoU. 3nekmpoHbI, Haxo0sujuecs 8 00HOM amome Mo2ym
pasnu4ambCs MosbKO HanpasneHUeM epaujeHust 80Kpya cgoell OCu.

CogokynHocmb amomos ¢ 0QuHakogbiM 3apsdom sdpa obpadyem Xumudeckul anemeHm. B
Hacmosiwee epems usgecmHo 107 xumuyeckux dnemeHmos. M3 Hux 19 6binu  nomydeHsl
LUCKYCCMBEHHO (mexHeyud, npomemud, HenmyHud, niaymorul u 0p.). PacnpedeneHue ceolicmeg y
8CEX XUMUYECKUX 3/1eMeHmo8 nod4yuHeHo cmpozoll 3akoHoMepHocmu, omkpeimol 6 1869 . .M.
Mendeneesbim, komopbill oghopmun ee 8 gude lepuodu4ecKo20 3aKoHa XUMUYECKUX 311EMEHMOS.
CoanacHo 3aKoHy, ceolicmea aneMeHmos Haxo0amces 8 nepuoduyeckoli 3agucumocmu om 3apsda ux
amomHbIx 0ep. [Tou 3mom Homep anemMeHma coomeemcmeyem 3apsdy amoma.

Amombi, coeduHsisice Opye ¢ Opysom, obpa3ytom monekynbl. Monekyna — HaumeHbWwas
yacmuya eewjecmea, obnadatoujas ecemu e20 ceolicmeamu. Kaxdasi monekyna cocmoum u3
amomo8, COEOUHEHHbIX XUMUYEeCKUMU c8a3aMu (Hanpumep, 8000p00Hasi, KoeaneHmHas u m.0.).
Yucno amomoe 8 Mosekyrne moxem bbimb om dgyx (Ca0O) o HeckonbKUX mbicsiy (Morekyna berka).
Monekyna nonumepa Ha3bigaemcs MakpoMonexynod.

7. Hoevle nayunvie ooracmu 21 eexa

[Tocnennee necAatuiieTe €CTECTBO3HAHUE XAPAKTEPU3YETCs] HHTEHCUBHBIM Pa3BUTHEM
HOBBIX HayK, TAKUX KaK COIMOOMOJIOTHS, STOJOTHS, SIKOJIOrHYecKasi 3THUKa, OMOIMOJIUTHUKA U

Ap.

Couuodéuosorust (0T coyuo- U OUONOUSL) — MEKAUCIMIUIMHAPHAS HayKa (HAydHOE
HanpaBJieHue), chopMupoBaBIIascs B cepenuHe 70-X roJJoB Ha CThIKE HECKOJIbKUX HAYYHBIX
JUCLUIUIAH — BOJIIOIIMOHHON OMOJIOTHH, STOJOTUU U COLMOJIOTUU. M3yuaeT reneTnyeckue
OCHOBBI ~ COLIMAJILHOTO IIOBEACHMS JKUBOTHBIX U 4elloBeKa. [lpyrumu cioBamu,
COLIMOOHOJIOTHUS MBITAETCS OOBIICHATH MOBEJACHHUE KUBBIX CYIIECTB HAOOPOM OIpPE/IEICHHBIX
IPEUMYIIECTB, BbIPaOOTABIIUXCS B XOJAE JBOJIONUHU. JTa HAayKa 4acTO paccMaTpUBaeTCs
KaK OTBETBJICHHE OHOJOTMMHM W COIMOJIOTHU. B TO ke Bpemsi HucCieloBaTeNbCKOE IMOJe
COLIMOOMOJIOTUU  IiepeCeKaeTcsl C M3YyYEeHUEM OHBOJIOIMOHHBIX TEOpUH, 300J0THEH,
TE€HETUKOW, apXeO0JOTHEN U IPYTUMH JUCIUIUIMHAMU.

ConmoOuosiorusi okazanach OJHOM M3 CaMbIX HEOJAHO3HAYHBIX U MPOTUBOPEUMBBIX
HAyYHBIX JUCIUILINH BTOpo# monoBuHbl 20 Beka. Bcé Hawamock B 1975 ¢ myOnmkanuu
KHUTH 3HTOMoOJIoTa DnaBapia YwuicoHa Sociobiology: The New Synthesis. Kuura Obuna
MEPBOM TOMBITKOW OOBSICHUTh TaKHE€ THUIBI COLMAIBLHOTO TOBEIACHHS JKUBOTHBIX (B
OCHOBHOM, MYpaBbheB, TaK KakK 3TO ObUIa CHEIHAIMU3alMi YHWICOHA) KaK allbTPyH3M,
arpeccusi U T. M. NP TOMOIIM 3BOJIOUMOHHBIX MEXaHU3MOB. B 3TOW KHHre Wb
MOCJeIHssl IJaBa Kacajiach mnoBeneHus ronen. [lozngnee Ywicon Hanumer kHury On
Human Nature (commoOuonorus 0 TOBEACHHM JtOJe). DTa KHHUTa NPUHECET aBTOPY
[TynuTuepoBCKyrO IPEMHIO.

JToNI0rusl — T0JIeBasg AMCIUIUIMHA 300JI0THH, HW3y4darollasi MOBEJACHHE MKUBOTHBIX
(m3HavyanpbHO - JroJiel). TecHO cCBsA3aHa C 300JIOTHEH, HBOJIIOIIMOHHOM TEOpHEH,
busnonoruei, TE€HETUKOMU, CpPaBHUTEIIBLHOU MICUXOJIOTHEMN, 300ICUXOJIOTUEN.

OcHOBOMONOXHUK 3TOJNOTUH, JaypeaT HobGenesckoit nmpemuu Konpan Jlopenn, Ha3wiBal
ATOJIOTHIO  «MOP(DOJIOTHEH TMOBENEHUsI KUBOTHOTO». TEepMUH «3monozus» B3SAT U3
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IPEYECKOro s3blKa, CIOBO 2MOC— B TIPEUYECKOM S3BIKE O3HA4aeT HPABbI, Xapakrep,
MIPUBBIUKA, OOBIYAM.

OTOJNOTHI0 MOKHO IPOTHMBONOCTABUTH CPABHUTEIBHOM IICUXOJIOTHH, KOTOpas TaKkKe
M3y4aeT IOBEJCHUE >KUBOTHBIX, HO OOBSCHSIET €ro C TOYKM 3PEHHUS IICHUXOJIOTHUHU.
CpaBHUTENIbHAS TICUXOJIOTHS pPAacCMaTpPUBAET HW3Y4YEHHE IOBEACHHUS B CpPaBHEHUU C
TICUXOJIOTUEN YeJIOBEKa, ATOJOTHUS K€ pacCMaTpUBAET MOBEJICHUE JKUBOTHBIX B KOHTEKCTE
TOT0, YTO Mbl 3HAEM O aHATOMHUH U (PU3HOJOTUHU KUBOTHOTO. KpoMme Toro, panHue paboTsl
M0 CPAaBHUTEIBHOM MCUXOJOTUM B OCHOBHOM OBLIM YCTPEMIIEHBI HAa U3yuyeHUE OOyueHUus U
COOTBETCTBEHHO TATOTEIN K MCCIEIOBAHMIO MOBEIACHHS B MCKYCCTBEHHBIX CHUTYalUAX, a
paHHSS OSTOJIOTHUS HM3ydaja MOBEIACHHE B €CTECTBEHHBIX YCIIOBUAX, YJAESAsS BHUMaHHE
OMMCAHUIO MHCTUHKTUBHOTO MIOBE/ICHUS.

JKoJIoTHYecKass 3THKA — OTO MEXIUCIUIUIMHApHAS KOMIUIEKCHas o01acThb
UCCleIoBaHusl, CQOPMUPOBABIIASICS HA CThIKE OKOJOTMM U KJIACCMYECKOW D3THUKH.
OKOJIOTMYECKYI0 OTHUKY €Il€ HMHOrJa Ha3blBAIOT MPHUPOAOOXPAHHOM,  3€JICHOW,
SHBallpoMeHTadbHOU. [IpeaMeToM 5SKOJIOrMYecKoW HTHKU _SIBIsSeTcs OOOCHOBAHHME U
pa3paboTKa STUYECKMX NPUHLIUIIOB U MPaBUJl, PETYIUPYIOIUX MOpaJbHbIE OTHOLIEHUS
YEJIOBEKA K MPUPOJE U OTACIBbHBIM €€ MPEACTaBUTENSAM. MeETonaMH dKOJIOrMYeCKON ITUKH
SABJISIFOTCS:  UAJEKTHUYECKUH METOJl, CHCTEMHBIN ~ METOJ, JBOJIOLHUOHHBIA METO[,
AKCTpanosusi, HaOMIoIeHHe, [PKCIIEPUMEHT| U Ipyrue oOlleHayuyHble U YaCTHOHAYYHbIE
TEOPETUYECKUE W SMIIMPUYECKUE METOJIbl, B 3aBUCHUMOCTH OT KOHKDPETHBIX CHUTYAallHil.
DKOJIOrMYecKasl 3TUKa MOTUBUPYET NPUPOAOOXPAaHHbIC JEHCTBHS B IBYX HANPABICHUSAX:

- JIOU ACUCTBYIOT WM M30eraroT JeHCTBUN M3 COOOpakeHHH W paau Oiara camoi
IIPUPOJIBL, OXPAHSAIOT IPUPOLY paay HEe CaMOM;

- 9TH JIEHCTBUS COBEPIIAIOTCSA U3 MOPAIbHOI0 NpUHIMIA, 0€3 KaKMX-TM00 KOPBICTHBIX
MHTEPECOB YEJIOBEKA, & TO U €My BO BpE/l.

buonmonuTnka — OTpACHb HAayKH, NPEJCTABIsAECT CBOEro poja "KeHraBpa' c
OMOJIOTHYECKUM TYJIOBUIIEM U HOJIUTHYECKOU ToroBoi. Ha 6a3ze Omomornyeckux JaHHBIX U
KOHIIENIINI U, B 0COOCHHOCTH, HCCIIeOBaHII OMOCOIMAIBHBIX CHCTEM Ha Pa3HBIX YPOBHSIX
HBOJIIOIMKM OHA CTPEMUTCS MOJOWUTH K aHANIHM3y MpoOJieM MOJUTUKU. DTO HaIpaBlICHUE
UCTOPUYECKU POIMIOCH B HeApax aMEpPUKAHCKOW MOJUTOJNIOTHMH — HAayKd 00 yNIpaBlIeHUU
TOCy/IapCTBOM B CAMOM IIIUPOKOM CMBICJIE, T.€. HAYKH O MOJIMTUYECKOM crucTeMe 0011ecTBa .
[Tonuronoru ObUTH 03a004eHBI HEAOCTATOUHOCTHIO TEOPETUUECKOM 0a3bl CBOEH HayKH W, B
YaCTHOCTH, SIBHO HEIOCTATOYHBIM BHHUMaHHEM K MPHUPOJE YeJIOBEKa KaK €JIUHCTBEHHOTO
JIEMUCTBYIONIETO JIUIA HA TIOTUTUYECKON apeHe.

buomnonutika — OJHO W3 OCHOBHBIX HAay4YHO-(OUIOCO(CKHX HamNpaBIICHUN
COLIMOOMOJIOTUH, 1ETBI0 KOTOPOTO SBJISETCS PACKPHITHE W HM3yYEHHE OHOJOTUYECKUX
3aKOHOB, JISKAIIIUX B OCHOBE MOBENIEHUs Jtojieil. B HacTosme paboTe 1moja 3TUM TEPMUHOM
MOHUMAIOTCSI TOJUTUYECKUE KOJUIM3UM W KOH(JIMUKTBI, CBS3aHHBIE C COIMAIBHBIM
KOHTpOJIEM TicuXoyorudeckux QyHkuuii yenoBeka. To, uto XXI Bek CTaHET «BEKOM
OMONOTHM» YK€ HUKTO HE cOMHeBaercs. JloCTaTOUYHO HANOMHUTH TOSIBUBIIKECS HOBBIC
TEPMUHBL: «OMOJIOTH3AIUsl COIMAIBHBIX W TYMaHUTApHBIX HAYK», «TE€HOM YeIOBEKa»
(HemaBHO  pacmudpoBaH  yYEHBIMH), «OMOMH(POPMATHKA», «OHMOKYIbTYpPOJIOTHS,
«OMOTEXHOJIOTHSY, «OMOATUKA», a TaKke «Ouoreppopusm». OIHUM CIIOBOM, OHOJIOTHS 3a
MOCIIETHUE TOJbl BHOCUT CYIICCTBEHHBIM BKJIAJ B Pa3pabOTKy CIIOXKHBIX KOHIICTIIIAN
KyJIbTYPHOTO ¥ JKOHOMHYECKOTO pa3BUTHsS UejoBedecTBa. HOBBIE €€ JOCTHKCHUS,
HampuMep, TEHHbIE TEXHOJIOTUU (KJIOHUPOBAHUE OPraHW3MOB, CTBOJIOBBIE KIIETKH),
MOMOTalOT U30aBUTHCS OT MHOTUX HEH3JICUMMBIX paHee OoJe3Hel y yenoBeka. Jloctmwkenus
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TCHHOW WHKEHEPHUH JTAaI0T BO3MOXKHOCTh PEIIUTH TI00ATBHYIO JIJIS YeIIOBEYECTBA MPOOIeMy
— HeXBaTKa MPOAYKTOB mHTaHWs. [Ipu 3TOM BO3HUKAIOT MPOOIEMBI OHOITUKH U
OUOIIOTUTOJIOTHH.

3AAAHUA AN CAMOINOAIOTOBKM:

1. Oxapakrepusyite NoApobHEE OAHO U3 OTKPLITUI B €CTECTBO3HAHUU, CNOCOOCTBYIOLLEE
HayuyHoM peBoAlouMK XX Beka.

2. KopoTko chopmyAaupyiTe obLuue 3aKOHOMEPHOCTU Pa3BUTUA MUpa.

3. AaiuiTe onpeaeneHue NOHATUIO <HayuHas KapTMHaA MuUpa»

4. AonoAHWUTE TabAULY, MAAKOCTPUPYIOLLYIO HAayUHYIO KapTUHY MUpPa TaKUMU YPOBHAMM
opraHu3auuu MaTepuu, Kak, aTtomM, aApOH, MaKpOMOAEKYAQ, NAAHeTa, Hoocdepa.
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TEMA 2. CoBpeMeHHbIE NPEICTABJICHUS 0 IPOCTPAHCTBE - BpeMEHU
I11an aeknuun

Ecmecmeennonayunvie npeocmasnenus o cmpykmype u c80UCmeax mMamepu.
Cmpykmypusie ypoeHu mMamepuu.

suoicenue — neomvemnemvlti ampudoym mamepuu.

IIpocmpancmeo u epems Kak ampubymugHole C80OUCMEa MAMEPUU.
Kanenoapw kax cucmema omcuema epemenu.

b E

1. Ecmecmeennonayunuie npeocmagnenus o cmpykmype u c80lUCmeax mamepuu

Hac okpyxaeT HencuucimMoe KOJIMYECTBO MPEAMETOB, TEJI BHEIIHEr0 MHUpa. TeMm He
MEHee, 3TO pa3HoOoOpa3ue Bellel MpenoiaraeT HaTM4Yhe B HUX 0OIIero, CXoaHoro. Takoi
oOmell «oCHOBOW» sBisieTcs: cyOcTanuus. Utak, moj Marepueli moOHMMaeTCs CyOCTaHIIuS,
oO1iee B Bemiax, KOTOPOMY COOTBETCTBYET CO3HAHUE.

Martepusi ectb 00beKTHUBHASI PeajibHOCTh, KOTOpPasl iaeTcsi HaM B OLIYIIEHUSX,
Konupyercsi, ¢gororpagupyercsi, 0TOOPaKaeTCA HAMMMU, OLIYIIEHUSIMU, CYIIEeCTBYS
HE3aBHCHMO OT HHX.

Marepus HECOTBOpMMa M HEYHUYTOXXMMA, Be4Ha U OeckoHeyHa. HeoThemiieMbiM
aTpuOyTOM MaTEepHH SBISETCA OgudiceHue. JIBUKEHHE TPENCTaBISIET COO0OM HE TOJBKO
nepeMenieHrne Tell OTHOCHTENIBHO IPYT JApyra (MEXaHUYecKoe IBIKCHHE), HO U JH000e
U3MEHEHUE CBOWMCTB, COCTOSIHUM, CBs3eil. Bceobinne o0beKkTuBHBIE (JOPMBI OBITHS MaTEPUU
9TO NPOCMPAHCIBO U BDEMAL.

B oxpyxaromem Mupe HET 00beKTa, KOTOPBIA HE MpeTeprieBacT KaKux-TO U3MEHEHUH,
HE HAXOJIUTCA B COCTOSIHUM JIBMDKCHHSI. DTO OTHOCHUTCS M K DJIEMEHTapHBIM YacTHIAM, U K
OKPY’KaIOIIIMM Hac TeJlaM, U K JJAJeKUM 3BE3/IHBIM cHCTeMaM. B caMoM IMPOKOM CMBbICJIE
Nnoj JABH)KEHHEM TMOHUMAIOT- Bce mMpoucxoasiiue BO BceejieHHO wu3MeHeHMsT M
npoiecchbl, HAYMHAasI OT AIPOCTOr0 MepeMelleHUs1 1 KOHYAs MbIILJIeHueM. [[BIokeHHe
BCEOOIIE U ABIACTCS €AUNHCTBEHHBIM CITOCOOOM CYIIIECTBOBAHUSI MATCPHH.

Kaxcz[oe MaTCpHUaJIbHOC o6pa3013aHI/Ie, OTACJIbHAA BCIUIb IIPCACTABIISACT co0oit CAUHCTBO
BCIIIECTBA U 110Jis./ ] TaBHBIC OTJIMYMS BEIIECTBA OT MOJIS:

L4 BCIICCTBO o6ﬂaz[aeT Maccou IIOKO4, MEXaHUYECKOMN MaCCOﬁ, OTHOCHUTCIBHO
HCIIPOHULIACMO, IIO IIPCHUMYLICCTBY AUCKPCTHO, B HCM Ha6J'II'O,Z[aeTCH 3HA4YUTCIIBHO
OoJbIIas KOHOCHTpAaIuA MaCCbl M OJOHCPIHH, CKOPOCTb IBHIXXCHHA YaCTHI[ BCCraa
MCHBIIC CKOPOCTH CBCTA.

e mois (9JMEKTPOMAarHUTHOE, TPABUTAIIMOHHOE U JIP. MOJIs, a TakKe HEUTPUHO) Maccou
MOKOSI HE 00JIajaloT, HE HUMEIOT MacChl IOKOS, JIETKO MPOHUIIAEMBbI, O0O0JalaloT
PEUMYIIECTBEHHO BOJHOBOW MPHUPOAOH, XapaKTEPHU3YIOTCs claboi KOHIEHTpAIHeH
SHEPIUHU U MACChl, & TAKXKE CKOPOCTHIO CBETA.

AOGCOTIOTHOM TpaHUIBI MEXIY BEIIECTBOM U mojeM HeT. OHM MpenoyiararoT APYyT
Jpyra U UX OTJIMYUsI BECbMa OTHOCHUTENbHBI (HAIlpUMeEp, S/I€PHOE M0JI€ MAJIOIPOHUIIAEMO, a
HEWTPUHO MOXKET JIETKO MpOJIETETh Jlake€ CKBO3b TOJILY 3eMHoro Iapa). Kpome toro,
BEWIECTBO U IOJIE MOTYT B3aMMHO IpEBpaIlaThCs IPYyr B Jpyra. Tak, OpU CTOJKHOBEHUU

21



OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

TaKMX YacTHUI[ KaK JJICKTPOH U MO3UTPOH 0OpasyroTcs aBa (oToHa (KBaHTa) CBETa, T.C.
BelIeCTBEHHAs (hopMa MaTEpPHH MPEBPAIIACTCS B TOJIE.

BemecTBO cOCTOUT U3 MOJIEKYJI M MOKET HAaXOAUTHCS B IIATH PA3JIMYHBIX COCTOSHHUSIX
— TBEPJIOM, JKUJKOM, ra3000pa3HOM, IIa3MEHHOM U HEUTPOHHOM.

TBep):[oe BCIIECTBO — B3aI/IMOI[eI\;ICTBPI€ MCXKAY COCTaBJIAIOIMIUMU TCJIO MOJICKYJIaMHU
SHAYUTCIIbHO CUJIBHEC, YCM MCKY HUMH U OKPYKAIOIMKUMU TCIIaMU.

AKuakocTh — BBIIIEYKA3aHHBIE B3aUMOJCHCTBHS B CHJIy BO3pAacTaHUS CKOPOCTH
JBIDKEHUSI YacTHI[ OCIa0eBalOT, BEIIECTBO MpuolOpeTaeT (opmMy cocyaa, B KOTOPBIH
MOMEIIEHA KUIKOCTb.

I'a3000pa3Hoe cocrosiHme — emie Oonbmias CBOOOAA TEPEMEIICHUS MOJICKYJ, ra3
«CTPEMHUTHCSD 3aHATH BCE MPEIOCTABICHHOE €My POCTPAHCTBO.

Ili1azma — Takoe COCTOSTHUE BEIIECTBA, KOTZIAa B €T0 aTOMaX B pe3yJIbTaTe HarpeBaHUS
70 MHOTHUX MWJUIHOHOB TPaayCoB Je(OPMHPYIOTCS JJICKTPOHHBIC OOOJOYKH, BO3MOMHBI
peakmuu sigepHoro cuHTe3a (Ha ComHIe).

HeiiTponHoe coCTOsiIHMe — YIJIOTHEHHE BEIIECTBA JI0 TAKOW CTENEHU, YTO CTPYKTypa
aTOMOB HApyUIACTCs, SJIEKTPOHHBIE 000JOUYKH «CMUHAIOTCS» a pa3Mep aroMa OKa3bIBaeTCs
IPAaKTUYECKH PaBHBIM pa3Mepam sijpa, Tak, uto 1cm3 Takoro BemectBa umeet maccy B 100
MJIH. TOHH.

3AAAHUA AN CAMOINOAIOTOBKM:

1. pAainTe onpepeneHUEe TMNOHATUIO «MmaTtepus». [epeuncaute aTpubyTUBHDbIE
cBoM1cTBa U GOpMbI ObITUS MATEPUM.

2. [lepeuncauTe napameTpbl OTAMUUA BELLLECTBA OT MOAS.

3. TpoUnoCTpUpYHNTE OTHOCUTEALHOCTb FPaHULbl MEXAY BELLECTBOM U MOAEM.

4. OxapaKTepusynte noapobHee NAa3MeHHOE U HEMTPOHHOE COCTOSIHUE BellecTBa.
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2.  Cmpykmyphuvle ypoeHu mamepuu

CoBpemMeHHas HayKa pa3jin4aeT cleAylolue CTPYKTYPHbIe YPOBHH MaTepPHN:

B nesrcueoit npupooe B >cusoii npupooe B oowecmee
* Cyoatomrbii o CyBOKIEeTOYHbI

(SJ'IeM.eHTaprIe yacTtuupl; (ODraHONTHBI); e Yenosek:
o Rigin)ébnh; o KJ‘IeTOHHI:iIVI; o Cembs; ]
o MoneKynsipHbit: o TKaHeBbllf; e [1pon3BOACTBEHHbIN
e Makporen: e OpraHHbIn; KOMNEeKTUB;
e [lnaHeta ;-Ibll7l ° OpraH|/|3|v|e|-||-|b||7| ® Cou,maanaﬂ rpynna,

(reonormfecme CHCTEMB); (MHOTOKIETOYHbIN); ] e Knacchl;
e COmHEUHOI CHCTEMBI e [lonynsuuoHHo-Buaoeoin; @ Hauum;

(38631b1) e buoueHoTnyeckum; e [ocCynapcrso;
o [anakTukm: Buocdeps! B Lenom e.._Cucrema rocynapcrs;

’ (Hoocepbl Nno e . ObLecTBO B Lenom.

e MeTaranaktuku (CUCTeMb BepHanckomy)

ranakTuk)

PaCCManI/IBaH OCHOBHBEIC YPOBHHU oprannsanvu Marepuu, IMOJIB3YROTCA

uepapxuyeckum noo0xXo0om, KOTOPbIA [aeT YA0OHYI0 OCHOBY Ui NOJpa3ieclieHus u
M3YYECHHs CIIOKHBIX CUTYallMd WIM HIUPOKUX TpaaueHToB. Kaxablii ypoBeHb HepapXuu
B3aUMOCBSA3aH C JPYTMMHM, W HENb3s  HAaWTU PE3KUX TIpPaHUL] WIA pa3pblBOB B
(GyHKIIMOHAILHOM CMBICTIE TPU TIEpeXQie ¢ OJHOTO YpoBHS Ha napyroil. Hampumep, oco0sb,
U30JIMPOBaHHAasl OT MOMYJIAILMU HE B COCTOSTHUU JOJIO XKUTh, KaK U W30JMPOBAHHBIN OpraH
HE MOJXET COXPAaHATHCS B KauECTBE CaMOIOICPKHUBAIOLIEHCS €AUHUIIBI 0e3 CBOEro
opranusma. buoieHo3 He MOKeT CylIeCTBOBATh, €CIIM B HEM HE MPOUCXOIUT KPYTOBOPOT
BEILECTB U B HETO HE MOCTYHAET 3Heprus. BaxkHoe cieacTBre nepapXxuueckor opraHu3anuu
COCTOMT B TOM, UYTO MO Mepe OObEAMHEHHS KOMIIOHEHTOB, WJIM MOJMHOXECTB, B Oojee
KpyTNHble (QYHKIMOHAIbHBIE €IUHULIBI, Y STUX HOBBIX €MHUI] BOSHUKAIOT HOBBIE CBOMCTBA,
OTCYTCTBYIOIIME <HA _TIpeAbIAylIeM YypoBHE. Takue KayeCTBEHHO HOBBIE, WU
IMEpPAKEHTHBbIE CBOMCTBa HENb3d MpEJICKa3aTb, HCXOAS W3 CBONCTB KOMIIOHEHTOB,
COCTAaBISIOIIMX 3TOT YPOBEHb WM eauHuny. Jlpyrumu ciaoBaMH  NPHHIMII
IMEPAKEHTHOCTH — 11eJI0¢ HEBO3MOKHO CBECTH K CBOIMCTBAM €ro 4acreii.

Hanpumep, BOIOpoa M KHUCHIOPOA, COEIUHSISCH B ONPEAEICHHOM COOTHOIICHUH
00pa3y1oT BOJY, KUJIKOCTh COBEPIICHHO HEMOXO0XYI0 Ha HUCXOJHBbIe Ta3bpl. OmnpeeneHHbIe
BOJZIOPOCTM W KHUIIEYHOIIOJIOCTHBIE >XUBOTHBIC, SBOJIOIMOHHUPYS COBMECTHO, O0pa3yloT
CUCTEMY KOPaJJIOBBIX pU(OB, KOTOpasi UMeeT CBOU 3(h(PEeKTUBHBIN MEXaHU3M KPyTroBOpOTa
3JIEMEHTOB MHUTAHUS, MMO3BOJIAIONININ MOAAEPKUBATH BHICOKYIO IPOJYKTUBHOCTh B BOJAX C
OYEHb MAJIBIM COJIEP)KAaHHEM MUTATEIbHBIX AJIeMEHTOB. TakuMm oOpa3omM, (haHTacTHUEcKas
MPOAYKTUBHOCTh W pa3zHOOOpazue KOpPaIOBBIX pHUGPOB — DSMEpIKEHTHbIE CBOMCTBA,
XapaKTEpHbIE TOJIBKO JJIs1 YPOBHS PU(POBOro cooOIIecTBa.

Cunraercs, 4yTO NPU KaXJAOM OOBEIMHEHUU IOJMHOKECTB B HOBOE MHOXECTBO,
BO3HMKAeT KaK MHMHMMYM OJHO HOBOE CBOMCTBO. B HOBOM MHOXKECTBE pa3INYyalOT
COBOKYITHOCTb CBOWCTB, NPEACTABIIAIOIINX CYMMY CBOMCTB KOMIIOHEHTOB M AMEPKEHTHbBIE
CBOICTBA, T.€. HOBbIE, HE XapaKTEPHbIE YACTAM. DMEPKACHTHBIE CBOICTBA BO3HUKAIOT B
pe3ysbTaTe B3aUMOJICHCTBUS KOMIIOHEHTOB, @ HE B PE3yJbTaTe M3MEHEHUS MX MPUPOIBI.
YacTu HE «CIUIABJISIFOTCS», a WHTETPUPYIOTCS, OOYCIaBiMBasi TOSBICHUE HOBBIX,
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YHUKQJIBHBIX CBOMCTB. MHTErpupOBaHHBIE HMEpapXUUECKUE CHUCTEMBbI OOJiee IJIACTUYHBI B
OTHOILLICHUH HAPYLICHUN.

OcoObIM  THUIIOM  MaTepUAIbHBIX CHUCTEM  SIBIIETCS  KHBOE  BelIeCTBO,
MPEACTaBICHHOE B BUJI€ MHOXKECTBA OPraHU3MOB.

Ku3Hp B HacTosllee BpeMs MpPEACTABISIIOT KaK MPOLECC, KOHEUHBIM PE3yJbTaTOM
KOTOpPOrO  SIBJIIETCS  CaMOOOHOBJIEHHE,  BBIp@Xarolleecss B CaMOBO30OHOBJIEHUU
(camoBocmpounsBeaeHnn). JKu3Hp — KaueCTBEHHO 0c00as opma CylIeCTBOBAaHUS MaTEpHH,
CBs3aHHAsl C CaMOBOCIIpOM3BeACHUEM. Bce )K1MBOe MPOUCXOAUT TOJIBKO OT YKMBOTO, BCSIKas
OpraHu3anus, Npucyuias KUBOMY, BOSHHUKAET TOJBKO M3 Apyrod moJoOHOI opraHU3aluu.
CrnenoBaTenbHO, CYHIHOCTh JKU3HHU 3aKJIIOUACTCSl B €€ CaMOBOCIPOU3BEICHHH, B OCHOBE
KOTOPOTO JICKUT KOOpIUHAIMS XUMHUYECKUX W (PU3MOJIOTMYECKHUX SIBICHMM U KOTOPOE
oOecnieyrBaeTcsl Inepeaayell reHeTU4ecko WHEGOPMAlHUU OT MOKOJEHUS K IOKOJICHHUIO.
NmenHo sta nHpopmainus odbecreyruBaeT caMOBOCIIPOM3BE/ICHUE U CAMOPETYJISIIMIO AKUBBIX
cymectB. [loaromy xu3Hb mpeacTaBisieT coboi (GopMy IBHKEHUS MaTEpPHUH BBICHIYIO IO
CPaBHEHMIO C PU3NYECKON U XUMUYECKOIN (popMaMu ee CylIeCTBOBAHUSI.

B >kMBBIX OpraHu3Max coJepaTcs T€ K€ XUMHUYECKHUE 2AEMEHTBI, UTO U B IIPEJIMETax
HEXHUBOM MPHUPOABI — KUCIOPOJI, BOJOPOJ, YIJIEpo, a30T,<cepa, (pochop, HaTpuil, Kanuid,
KaJbLUH, JKee30, XJI0p, U T.A4. DTU 3JIEMEHThI Ha3bIBalOT OMOreHHBIMU. B KieTkax »KUBbIX
OpraHU3MOB OHM HAaxOJATCSI B BHUJEC XHUMUYECKHUX ~COCTUHEHUN, OPraHUYECKUX U
Heopranudeckux. OpHako opraHuzanuss U ¢Gopma .CyleCTBOBAHMUS JKUBOIO HMeEET
cnenuduyeckue 0COOCHHOCTH, OTJIMYAIOIIME >XUBOC OT MPEIMETOB HEXHMBOW MPUPOIBL.
JlokazaTenbCTBO TOMY COBpPEMEHHBIE JaHHble O eyOcTpare ku3HU. B kauecTBe cyOcTpara
KU3HU BHUMaHME NPUBJIEKAIOT OPraHNYeCcKUe COeUHEHUs — HyKiIenHoBble kucaoThl (JJHK
u PHK) u 6enku.

JUis KMBOI'O XapaKTepeH psiL CBOMCTB, KOTOpbIE B COBOKYIHOCTH JEIAIOT YKHUBOE
KUBBIM. Bce XHBBIE cyllecTBa, XapaKTepU3ylOTCsd TaKMMHU CBOMCTBaAMH, Kak OOMEH
BEIIECTB, HOJIBUKHOCT, pa3apakuMocThb, pocr, IPUCIIOCOOIIAEMOCTD,
camoBocnpousBeaeHue. Kaxxao€ U3 3TUX CBONCTB B OTJEJIBHOCTH MOXET ObITh XapaKTEpHO
1 O00BEKTY HEXMBOM Hpuposl. Hampumep, KpuUCTalabl B HACBIILIEHHOM PacTBOpPE MOIYT
«pactu». OHAKO 3TOT POCTHE UMEET TeX KaUeCTBEHHBIX U KOJUYECTBEHHBIX NapaMeTpPOB,
KOTOpbIE MPUCYUIM PocTy >kuBoro. Koppo3us MeTasim4eckux NPeJMETOB MOKET
paccMaTpHBaThCs-KaK IIpoliecc 0OMeHa BEIIEeCTB 3TUX BellecTB co cpenoil. Ho xopposus
IOPUBOANUT K Pa3spyLICHUIO JAaHHBIX MPEIMETOB, TOTrJa Kak OOMEH BEIIECTB M SHEPrUH Y
KMBBIX OPTraHU3MOB SIBJISIETCSI HENPEMEHHBIM YCJIOBHEM CYILECTBOBAHHS IOCIEIHUX.
Takum o0pa3oM, HECMOTpPsSI Ha TO, YTO HEKOTOpPbIE CBOWCTBA W3 NEPEUMCICHHBIX MOTYT
XapaKTepHU30BaTh HEXMBYIO IMPHPOIY, BCE BMECTE OHU XapaKTEPU3YIOT TOJIBKO >KUBBIE
OOBEKTBl U IO KOMIUIEKCY 3THX OCOOCHHOCTEH Bcerja MOXKHO OTJIMYUTh >KUBOE OT
HEXXHBOTO.

3AAAHUA AN CAMOINOAIOTOBKM:

1. MpeacTaBbTe CXeMATUUYECKU CTPYKTYPHbIE YPOBHU MaTepPUM.

2. AaiiTe onpeaeAeHue NpUHLMNa aIMepPAXEHTHOCTU. NpuBeaUTe NpUMepbI.

3. WUcxopa M3 MpUHUMNA 3MEPAXXEHTHOCTU YCTAaHOBUTE CBA3U MEXAY rpynnamwu
YPOBHEW Ha Balueun CXeme.

4. TMepeuncanute CBOWUCTBA, KOTOPbIE B COBOKYMHOCTU XapaKTepu3yoT XXUBOE.
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3. Jleusicenue — neomvemaemulii ampudym mamepuu

JIBUKEHNEe — EIMHCTBEHHBIN cIOcOo0 CYIIECTBOBAHUS MaTEpHUM, €€ aTpuOyTHBHOE
CBOMCTBO. Jlake HaxoAmuMecs Ha MEPBBIMA B3IJIA B COCTOSIHUM IIOKOs T€la Ha CaMOM JIeNe
OKa3bIBAIOTCS M3MEHSIIOIIMMHUCS, IBHKYIIIMMHCS B CAMBIX PA3JIMYHBIX OTHOIICHUSIX.

Cosmuil yenoBek, HallpuMep, BMECTE C JOMOM, B KOTOPOM OH HAXOAMTCS, BPAIIAETCS
¢ OOJBILION CKOPOCTBIO BOKPYT 36MHOM OcH, BMecTe ¢ 3emieit Bokpyr ConHua u 1.1. K Tomy
K€ B €ro OpraHu3Me OCYIIECTBIIAIOTCS CIIOXHBIE MpOLlecChl MeTaboiau3Ma U OoOMeHa
BelecTB. [Ipyrumu cioBamu ABM)KEHHME MPEANONAraeT He TOJBKO YCTOMYMBOCTH (ITOKOIN),
HO W H3MEHSAEMOCTh. bosiee TOro, yCTOWYMBOCTH T€J, IPEAMETOB, COXPAHECHHE TEIAMHU
CBOMX KA4eCTBEHHBIX XapaKTEPUCTHUK OOYCJIOBJIEHA HMEHHO JABH)KEHHEM MOJEKYII,
ONPENEAIOIHNX CTPYKTYPY ITUX TEIL.

B okpyxatoriem mMupe HeT 00beKTa, KOTOPbIM HE MpeTeprneBaeT KaKMX-TO U3MEHEHHUI,
HE HaXOAMUTCS B COCTOSIHMM JIBUKEHUS. DTO OTHOCHUTCS M K 3JIEMEHTAapHBIM YacTHIaM, U K
OKPY’KalOIlIMM Hac TejaM, M K JaJeKUM 3BE3/IHBIM CHCTeMaM. BicaMOM HMIMPOKOM CMBICIIE
MoJi ABMKEHHEM IMOHUMAIOT BCE MPOUCXOJslue BO BceneHHOM M3MEHEHUs: U MPOLECCHI,
Ha4yMHas OT MPOCTOrO0 TNEepeMEelIeHUss U KOHYas MbIIUIeHueEM. JIBukeHue BceoOlle |
ABJISIETCS €IMHCTBEHHBIM CIIOCOOOM CYIIIECTBOBAaHUS MAaTEPUU:

JIBU:KeHHe M A0COJIIOTHO M OTHOCUTEJIbHO. AOCOMIOTHOCTh MPOUCTEKAET U3 €ro
YHUBEPCAJIILHOCTH (BCE B MHpE HAXOAMUTCS B IOCTOSIHHOM H3MeHeHHMH). Bmecre c Tewm,
JIBUKEHHE OTHOCUTEIBHO, N0O KaKJI0MY OOBEKTY. MPUCYIa KOHKpeTHas (opma IBHKEHUs
(MHOTOOOpa3ue QopM IBUKEHHS). [[BUXKEHUE 'TakKe ecCTh E€AMHCTBO MPEPHIBHOTO U
HENPEPBIBHOIO, M3MEHEHMM KOJIMYECTBEHHBIX W KAYECTBEHHBIX, 4YTO OIPEAEIAETCS
TEPMHUHOM Pa3BUTHE.

®opMbl IBHKEHHUS MATEPUH

BnepBoie 4eTkyro kiaccuuKalMO OCHOBHBIX (DOpPM JABIKEHHS, a dYepe3 Hee U
kinaccudukanuo Hayk nan @. Ourensc. OH BbLACTWI ISATh OCHOBHBIX (OPM JIBUKEHUS
MaTEepUU, KOTOPbIE COOTBETCTBYIOT OCHOBHBIM CTPYKTYPHBIM YPOBHSAM U (popMam mMaTepuu:

— Mexanuyeckoe JBIKEHUE — IMEPEMEIICHUEM TeJl B TPOCTPAHCTBE;

— ®usuueckoe (10, CyIeCTBY TEIUIOBOE) — IBUKEHHE MOJICKYJI;

—  XUMHYECKOe ~ IBIKEHHUE aTOMOB BHYTPHU MOJIEKYL.

— Opranundeckoe WM OMOJIOrHYECKOe — pa3BUTHEM OETKOBOM (DOPMBI JKU3HH.
— ComnuanbHOe ABM)KEHHE — BCE U3MEHEHUS B OOIIECTBE.

Orta wiaccudukaus K HacTOSIIEMY BpeMEHHM Yycrapena. B uactHocTH, ceifuac
HEMpPaBOMEPHO (PU3MYECKOE [IBIDKEHHWE CBOAUTH TOJBKO K TerioBoMy. [losTomy
COBpeMeHHas kiaccuduxaius GopM IBHKEHUS MATEPUU BKITIOYAECT:

— TPOCTPAHCTBEHHOE MepeMelieHrne (KBaHTOBO-MEXaHUYECKOE);
— DJEKTPOMAarHUTHOE [BIKEHHUE, OIpejeNisieMoe KaK B3auMOJCHUCTBHE 3apsKEHHBIX

YaCTHII,

— TPaBUTALMOHHYIO (OPMY ABMKEHUS; CHIIbHOE (SII€pHOE) B3aUMOJICHCTBHE;

— cnaboe B3auMo/ieicTBHE (TIOTJIONICHUE U U3ITyYeHHEe HEUTPOHA);

— XUMHYECKyI0 (OpMy ABIKEHHS (IIPOLECC U PE3yibTaT B3aUMOJEHCTBUS MOJIEKYJI U
aTOMOB);

— TeoJIOTHMYecKyl0 (opMy JBW)KEHUS MaTepuu (CBA3AHHYIO C H3MEHEHHEM B

reoCUCTeMax - MaTepuKax, CJI0AX 36MHOM KOPHI U T. 11.);

— KocMmHuueckas (hopMa JABIKEHHs, U3ydaeMas acTpopU3UKOii;
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— Ouonornueckyro GopmMy nBHKeHHS (OOMEH BEIIECTB, MPOIECCHI, MPOUCXOMAAIINE Ha
KJIETOYHOM YPOBHE, HAaCIEJCTBEHHOCTD U T. 1.;
— COUUaJIbHYIO (GOpMY IBHKEHUS (IIPOLIECCHI, TPOUCXOAAIIUE B OOIIECTBE);

B cocraBe kaxaoll OCHOBHOM (DOpPMBI JIBMIKEHHS MaTE€pPUM HMMEETCS HECKOJIBKO
HEOCHOBHBIX, a IPOCTPAaHCTBEHHOE IMepeMelleHne (MEeXaHUYEeCKOe JIBUKEHHUE aTOMOB,
MOJIEKYJI, MAaKpOCKOIIMYECKUX W KOCMHUYECKHUX Te€J, PaCIpPOCTPAHECHHE BOJH, JBHKCHHE
AJIEMEHTApHBIX  YaCTUL) paBHO  KakK  d3JEKTPOMarHUTHbIE W  TpaBUTALMOHHbBIE
B3aMMOJICHCTBHS, MPUCYLI MAaTEPUATIbHBIM TEJIaM BCEX CTPYKTYPHBIX YPOBHEM.

B3aumocBs3bp (popM IBHKEHUSI MATEpUU TAaKOBa, UYTO Kaxaas Oosee BbIcOoKas (opma
JBWKEHMS TpeArojaraeT BCe HH3IIME, HO HE CBOAUTCA K 3THUM QopmaMm. Hampumep,
KUBOTHBIM CBOWCTBEHHbl OHOJIOTMYECKHE M (U3HKO-XUMUYECKHE 3aKOHOMEPHOCTH.
UYenoBeky Takke, HO €II€ IOMHMO 3THX 3aKOHOMEPHOCTEM M COLMAJbHBIE, a
OuoNoruuecKkue U PU3NKO-XMMHUECKHE UMEIOT 3/IeCh TTOJUMHEHHBIN XapakTep.

B nacTosiiee Bpemsi BO3HHMKaeT mpoOsiema YsSCHEHHsI MPHUPOAbI 0COOBbIX OuomoeH,
"yutaempIX" SKCTpace€HCaMmu, SICHOBUILAMH, U, CJIEAOBATEIBHO, CTAHOBHUTCS HACYIHOM
npobsiiemMa JalbHEWIIEro pa3BUTUS yueHUs O (opmax ABUKECHMS, CUUTAIOMIMXCS IOKa
3arafloyHbIMU M HEOOBACHUMBIMHU. Tak, MOATBEPKIAIOTCS AOTAIKU, CPOPMYJIHPOBAHHBIC
eme B Hayaie XX B., YTO B MIpHUpoje OyIeT OTKPHITO ‘€lle MHOIro AMKOBUHHOTrO. Bce
CKa3aHHOE BBIIIE CBHUJIETEIBCTBYET O TOM, YTO. MUDP IPUHUMIIAAIBHO ITO3HABAEM, XOTS
KaXKJasi CTyNeHb B Pa3BUTHM HAIIETO MO3HAHUS, PACIIUPSIET 00JacCTh HE3HAEMOr0, CTAaBUT
HOBBIE MpoOsemMbl. TakuM 00pa3oM, pa3BUTHE, COBPEMEHHON HAyKM BHOCUT U Oyner
BHOCHUTbH CBOM KOPPEKTUBBI KJIACCUPUKALIIO HOPM IBUKEHHSI MATEPUH.

Crnenyer mom4epKHyTb, YTO pa3iuyHble (OPMBI ABMXKEHUS CHOCOOHBI NEPEXOAUTH
Ipyr B Ipyra B COOTBETCTBUM C 3aKOHAMM COXpPAHEHHUS MAaTEpUU U JBWKEHUS. DTO €CTh
IIPOSIBJICHUE CBOMCTBA HEYHHUYTOKHMOCTH U HECOTBOPUMOCTH MAaTEPUU U IBUKEHUS.

3AAAHUA AN CAMOINOATOTOBKM:

1. AauTte NOHATUE «COCTOAHUE ABUIKEHUSA.

2. [Mepeuncaute cBoncTBa ABWXKeHuUA. MpuBeanTe npumepbi.

3. Aante  CpaBHUTEAbHbIM  aHAAM3  KAACCMUECKOW U COBPEMEHHOM
Knaccuodukaumm ¢opm ABUKEHUA MaTeEPUN.

4. JAawute bonee noppobHOE NoOHATHE «bUonone».

4, Ilpocmpancmeo u epemsa Kak ampudymueHble c80IUCMEa mamepuu

Bce warepuanbHbie OOBEKTHI BHEIIHETO MHpa JBIKYTCS HE UWHA4Ye Kak B
npocTpaHcTBe U BpeMeHHu. [IpocTpancTBO u Bpemsi — GOpMbI ObITHS MaTepHH, KOPEHHBIC
CBOMCTBa ABMXKYILIEICS MaTepuu, TaK, YTO JHIIb B METOJUYECKUX LEISAX UX OTACIAIOT APYT
oT apyra ans Oonee TiayOOKOro aHaiu3a. PeanbHBIX MPOCTPAHCTBA M BpPEMEHU BHE
JBUKYIIEICS MaTepun HE CYLIECTBYET.

MHuoroo0pa3ue Tes, mpeIMeTOB BHEIIIHETO MUpa MPEAIoaraeT X COCyIleCTBOBAHHE.
[IpocTpaHCTBO  XapakTepu3yeT B3aMMHOE pACIOJIOKEHUE, TMPOTSHKEHHOCTh, 00BEM
BeNMUYKMHY, (popMmy Ten okpyKaromero Hac mwupa. [IpocTtpaHcTBO GuUKCHpPyeT TO, YTO
MpeAMEThl HAXOJATCSd OJWH BO3J€ Jpyroro. T.0. MPOCTPAHCTBO - 3TO COBOKYNHOCTH
OTHOIIEHWH, BbIPAKAWIIUX KOOPAMHAIMI0O MATEPUAJBHBIX O00bEKTOB, HX
pacmnoJio:keHue APYr OTHOCHTEIbHO IPYra U OTHOCUTEJIbLHYI0 BeJIMYMHY (PACCTOSIHUE U
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opueHTanuio). [lpocTpaHCTBO BbIpakaeT MOPSAOK PACIOIOKEHUS OJHOBPEMEHHO
CYILLECTBYIOUIUX OOBEKTOB, UX MPOTSHKEHHOCTb.

Bpewms orpakaer mocineaoBaTeNbHOCTh U3MEHEHHUM B HUX, CMEHY IPOLIECCOB, a TAKXKE
UX JJIUTENbHOCTh, TEMII Pa3BUTUS OOBEKTOB. BpemMsi — COBOKYNHOCTH OTHOILICHWI,
BBIPAKAIOIIUX KOOPAMHALMIO CMEHSIOWIUX APYr APYyra COCTOSIHMH (sIBJIeHMH), HX
10CJII0BATENbHOCTh U JJIUTEIbHOCTb.

Ecnu mpocTpaHcTBO XapakTepHu3yeT YCTOMYMBOCTb, CTAOMIBHOCTh B CYIIECTBOBAHUU
T€JI, TO BPEMsI — UX U3MEHSAEMOCTh, TEKYUYECTb.

3aBUCHMOCTh MPOCTPAHCTBA U BPEMEHU OT MATEPHUM OIPEIEISIET U BCE UX OCHOBHBIC
cBoiicTBa. [Ipu 3TOM cieyeT moaYepKHYTh, YTO XOTS OHU B PABHOM CTENEHH €CTh (HhOPMBI
CYILIECTBOBAHUSI MAaTEPHUH, OJJTHAKO MEKIYy HUMHU €CTh M pa3jinuvsd. A MOITOMY OHH HUMEIOT
P CBOMCTB, Kak OOIIMX, TaK U OTJIMYAIOIIMX UX IPYT OT ApyTa.

Oo0mue cBolicTBa

e [lockonpKky maTepusi HE 3aBUCUT OT CO3HAHUS JIIOJCH, MOCTOJIBKY MPOCTPAHCTBO H
BpeMsl TaKKe€ HE3aBHUCHUMBI OT HEro, T.€. MPOCTPAHCTBO M BPEMS CYHIECTBYIOT
00bEKTHUBHO.

e B CUIIy BCUHOCTH CYIICCTBOBAHUS MATCPUHU, IPOCTPAHCTBO U BPEM TAKIKC BC€IHBI. He
MOJKET OBITh TAKOI'O IMOJIOKCHUA, KOTIa MaTCPHA CYIICCTBOBAIA OBl WJIH J0 TOIo, Kak
IMOABUIINICH IIPOCTPAHCTBO W BPEMA, UJIU T10CJIC TOTO, KAK OHH YK€ MCUC3JIN.

e [IpocTpancTBO M BpeMs OecKOHe4YHbI ‘U Oe3rpaHu4YHbl. B npuMeHeHMH K
IPOCTPAHCTBY O€3rpaHUYHOCTh O3HAYAET, YTO B KaKyl0 Obl CTOPOHY M Ha Kakoe Obl
pPacCTOssHME HHU JBUIaThbCsl, HUTJE W HUKOTJA Mbl HE JOCTUIHEM TaKOW TIPAaHHUIIBI,
KOTOPYIO MOYKHO CUMTATh IIPEIETIOM.

L HpOCTpaHCTBO U BpeMA O6HaﬂaI-OT CBOMCTBaMHU aA0COJIOTHOCTH 11 OTHOCUTEJIbLHOCTH.
AOCOIIOTHOCTD IpOoABJIACTCA B TOM, YTO, HC3aBUCUMO OT CMCHBI HBHGHHﬁ, OT JTI00BIX
W3MEHEHUN B MAaTepUaAJIbHBIX TCJIaX, IMPOCTPAHCTBO H©U BpPCMA 0OBEKTUBHO
CYIICCTBYIOT. HNHuaue roOBOps, HHU OJUH MaTepI/IaJ'IBHHﬁ O6’beKT, KakuMH OBI OH
CBOMCTBaAMU HU 06J1azxan, HC MOXXCT OKa3aTbCA BHC BPCMCHHU U IIPOCTPAHCTBA.

e [IpocTpaHCcTBO M. BpeMsi HeNMpepbIBHBI U BMECTE C TEM NPepPbIBHbI (JIUCKPETHBI).
HermnpepbIBHOCTh IPOCTpAHCTBA U BPEMEHU BBIPAXKAETCS B TOM, YTO MEXKIY JTIOOBIMU
JIBYMsI DJIEMEHTAaMHU TPOCTPAHCTBA BCErJa CYIIECTBYET TAaKOW 3JIEMEHT, KOTOPbIH
coenuHseT 00a MEPBBIX B €UHYIO MPOCTPAHCTBEHHYIO MPOTSHKEHHOCTh. TOYHO Tak ke
MEXIy JBYMs JIOOBIMA BpPEMEHHBIMH WHTEpPBAJAMH BCETJa HaWIETCs TPETHUi,
COCJIMHSIONINN UX B €IUHYI0 BPEMEHHYIO ATUTENHHOCTD. [IpephIBHOCTH MPOCTpAHCTBA
¥ BPEMEHU 3aKJIFOYaeTCs B TOM, YTO OHM BKJIIOUAIOT SJIEMEHTHI, pa3inyaroluecs 1o
CBOMM BHYTPEHHHM CBOICTBaM, IO CTPYKType, T.€. IO CBOMM KayeCTBEHHBIM
XapaKTePUCTUKAM.

e [IpocTpancTBO M BpeMsi BHYTPeHHe MpOTUBOpPeYuBHbl. [Ipenpiaymme nBa CBOKWCTBA
SIBIIIFOTCA NPUMEPAMU €€ IPOSIBIICHUS. BECKOHEUHOCTh NPOCTPAHCTBA U BPEMEHU
CKJIA/IBIBAETCA  COOTBETCTBEHHO M3  KOHEUYHBIX  JUIMTEIIBHOCTEW  OTHAEIBbHBIX
MaTepHAIbHBIX IIPOLIECCOB.
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OTanynTebHbIC NPU3HAKH

e YacTHBIM CBOICTBOM MPOCTPAHCTBA SABIISIETCSA €ro TPexmMepHOcTh. OHa BhIpakaeTcs,
BO-TIEPBBIX, B TOM, YTO TE€JIO B MPOCTPAHCTBE MOXKET IMEpeMENIaThcsi B JIIOOOM
HamnpaBJICHUHW: BBEpPX, BHH3, BIIPABO, BJEBO, BIEpea, Has3ad. Bo-BTOpeIX, Bce
MaTepuaigbHble Telda OO0JaJaroT TPEXMEPHOM MPOCTPAaHCTBEHHOM QopMon —
MPOTSHKEHHOCTHIO B JUTMHY, IIUPUHY U TIIyOHHY.

e Bpewms, B oTiM4mMe OT MPOCTPAHCTBA, OAHOMEPHO. DTO 03HAYACT, YTO €CIIU 3a/aHO
Hayajo OTcYeTa BO BPEMEHM, TO HA4ajo WM KOHEI[ Kakoro-imbo mporecca, JUIMHA
BPEMEHHOTO TPOMEXYyTKa OyIyT OmMHCaHbl OJHMM dYucioM. Kpome Toro, Bpems
oOnaznaer cBOMCTBOM HeoOpaTMMOCTU. Bo BpeMeHM HEBO3MOXHO JABUKEHHUE BCISTh.
OHO TeyeT BcerJa W BCIOAY B OJHOM M TOM JK€ HANpaBIEHUH: OT MPOIUIOTO K
HACTOSIIIEMY, OT HACTOSIIEro K Oy yIiemMy.

TpexmepHOe NPOCTPAHCTBO B E€AMHCTBE CO BpEMEHEM O0Opa3ylOT YeThIPEXMEPHBIH
KOHTHHYYM. DTO MOHSATHE BBIPAXKAET HEPAZPBIBHYIO CBSI3b IPOCTPAHCTBA U BPEMEHHU.

e [IpocTpaHcTBO 00Ja7aeT CBOWCTBAMH CHMMETPHH, 2 BpeMsS - aCHMMETPHYHO.
CHMMETPUYHOCTH MPOCTPAHCTBA BBIPAKACTCS B TOM, UTO OOBEKTHI, PACIIONIOKCHHBIC B
OJTHOM 4YacTH TPOCTPAHCTBA, MOTYT _SIBIATBHCS  3CPKATBHBIM  OTPAKCHHEM
MaTEpPHATLHBIX ~ OOBEKTOB B  JIDYTOM . HYacTH TPOCTPAHCTBA  OTHOCHUTCIIBHO
onpejeneHHoN auHUU. CUMMETpUS MPOCTPAHCTBA TPOSBISACTCS B CHMMETPUYHOU
KOHQUTYpaIlMK Pa3IMYHBIX MaTepuadbHeIX Tell. Hanpumep, B ¢dopMe KpPUCTAILIIOB,
cTpoeHus 6aboveK u T.J.

e [IpocTpancTBo o0paTuMo, a BpeMs HeoOpPaTHMO. DTH CBONCTBAa TECHO CBS3aHHBI C
cummetpuei. Kak n3BecTHO, B K&KIYIO TOYKY NMPOCTPAHCTBA MOXHO CHOBAa U CHOBA
BO3BpamiaThcsi. UTO Kacaercs BpEeMEHH, TO OOBIYHO TOJYEPKUBAETCS  €ro
HEOOpaTHUMOCTh, O3Hayalou[asi OJHOHAIMPABJICHHOE W3MEHEHHE OT TPOIUIOTO K
OyayliemMy: Hellb3sl BO3BPATUTHCS Ha3al B KaKylO-IMOO TOYKY BPEMEHH, HO HENb3Sl U
NEPECKOYUTh 4Y€pe3 KaKoh-mubo BPEMEHHOW MPOMEXKYTOK B Oymymee. OTcrona
JIeJIaeTCsl BBIBOJI, YTO BPEMsI COCTABIIAET KaK Obl paMKU JJIsi MPUYUHHO-CIIEICTBEHHBIX
CBSI3CH.

3AAAHUA AN CAMOINOAIOTOBKM:

1. AaniTte onpeaeAeHUE NOHATUAM «NPOCTPAHCTBO», <BPEMS».

2. NepeuncanTe cBOMCTBA NPOCTPAHCTBA

3. Nepeuncaute cBOUCTBA BPEMEHU

4. MNpepcTaBbTe CXEMATUUYECKU CPaBHUTEAbHbIM aHaAWM3 CBOWMCTB NMPOCTpaHCTBa U
BPEMEHU.

5. NMpuBeaute npumMepbl TPEXMEPHOCTH, CUMMETPUU NPOCTPAHCTBA,

HeO6paTMMOCTM, dCCUMETPUU BPEMEHM.
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5. Kanenoapo kak cucmema omcuema epemeHu

Kanenpapp — cucrema orcuera AJIUTENbHBIX HMPOMEXKYTKOB BPEMEHHM, B KOTOPOH
YCTaHOBJIEH ONpPEJEICHHBIN MOPSIOK OTCUETA AHEW B roJly M yKa3aHa 310Xa, OT KOTOpPOi
BeneTcss cuer JeT. Ecium Obl MeXIy BpPEMEHEM OJHOrO MOJIHOro 000poTa 3eMJIM BOKPYT
CBOEl ocH U BpeMeHeM ee oOpanieHust BOKpyr ColHIIa CyIIeCTBOBAJIO IPOCTOE OTHOILIEHUE,
TO CO3/1aTh YAOOHBIN KajeHAaph ObUIO OBl HETPYHO. DTO K€ OTHOCUTCS U K CUETY JHEH B
ayHHOM Mecsie. OgHako cTpykrypa CoJHEYHON CHCTEMbl TaKOBa, YTO JAJIUTEIBHOCTH Tofa
cocraBisier 365 cyrok S5 wacoB 48 wmuHyt 46,1 cexkynn, wim 365,2422 cyTok, a
JUINTENIBHOCTh JIYHHOro Mmecsna — 29,5306 cytok. IIpudyem 3T BEIWYMHBI CO BPEMEHEM
MEHSIOTCS, ¥ 3TU LU(PPBI CIPaBEIIUBBI JTUIIb JIsI HAILIETO BPEMEHHU.

[TockonbKy OTHOIIEHHME JIUTENBHOCTU TOJa W JIYyHHOrO Mecsia K JJIUTEIbHOCTU
CYTOK HE BBIpa)kaeTCcsi TOUHBIMU YHCIAMH, pa3paboTaTh MPOCTYI0 U YAOOHYIO CHUCTEMY
cyeTa JHEll B Mecsle U rofy o4YeHb Cl0kHO. C IpeBHUX BPEMEH U 10 HAIIUX JAHEW ObLIO
MPUAYMAHO MHOKECTBO PA3IMYHBIX CHCTEM, HO Ka)K[as M3 HHUX, BKJIKOYas HACTOSIIYIO,
MMEEeT CBOM HEY100CTBA.

FOnnanckunii KajgeHaapb

B 325 r. H.3. B Pume Obu1 mpUHSAT KalleHAaphb, MOJYYUBUIMN Ha3BaHHE HOJIHAHCKOIO
(mo umenu FOmusa lle3aps — mpaButens Pumckoili nMmepuu). DTOT KaJIeHIaph HA3bIBAIOT
TaKXE «CTAapbli CTUJIb». B HEM 3a OCHOBY OTCU€Ta BPEMEHU B3SITa JJIMTEIBHOCTH OJHOTO
obopora 3emuin Bokpyr CofHIla, mpuyeM OTc4YeT BeaeTcss OT OAHOr0 0 JPYroro
MOCTEIOBATEILHOTO  MpoXoxkaeHus  neHTpa - ConHuma 4epe3  TOYKY  BECEHHEro
PaBHOJIEHCTBHUS. JTOT TMPOMEXKYTOK BPEMCHH HA3BIBACTCS mponuyeckum 2odom. B
IOJIMAHCKOM ~ KaJIeHJape BECEHHEE PaBHOJACHCTBHE MNpuxoawyiock Ha 21 wMapra, a
JUTMTENIBHOCTh TOoJia OblIa MpHUHSATA paBHOM 365,25 cyTok. [Ipu 3TOM TpH rojma cuuTamuch
coaepxkamuMu 1o 365 nHeH, a Kaxblid 4eTBEpPThId COCTOsUT U3 366 nHEW W Ha3bIBAICS
BUCOKOCHBbIM. C 3TOH MONPAaBKOW JIUTEIBHOCTh TOJa IO KJIMAHCKOMY KaJICHAApO0 B
CpeIHeM OKa3biBaiach Ha 11 MUHYT 14 cekyHa O0bIIe JJIUTEIBHOCTH TPOIMMYECKOTO To/1a,
YTO COCTaBJSACT OAHU CyTKU 3a 128 ner. IlpuHuUMas roauMaHCKUM KaleHJaph, IEPKOBHUKHU
ToJIarajv, 4TO OH SIBISICTCS HJICaIbHO TOYHBIM, M 3TO OBUIO OY€Hb BAXKHO JJIs IIEPKBU B
ONPEACIICHUN BPEMEHM Mpa3IHOBAHUS TTACXHU.

Wctopusa rpuropuanckon pedopmbl. HemoyHocmb KonluaHcKo20 KaneH0aps Obina ObHapyxeHa 8 nepeol
yemeepmu X1V 8. Tak, 8 1324 2. suzaHmutickuli y4eHbili Hukugbop puzopa obpamun eHUMaHue umnepamopa
AHOpoHuKa Il Ha mo, ymo geceHHee pasHOOeHCMBUE yxe He npuxodumcs Ha 21 mapma u, 3Hayum, nacxa
bydem nocmeneHHO omoOsueambcs Ha b6onee no30Hee epems. [loamomy OH cyuman HeobXxoOuMbiM
ucnpagume KaneHOapb U emecme C HuM pacdem nacxanut. OOHaKO umnepamop OMKIIOHUM NpednoxeHue
[pueopa, cyumas pegopmy npakmuyecku HeoCyuyecmeumol u3-3a He8O3MOXHOCMU AoCMUEHymb Ha 3mom
cyem coanaweHusi Mexady omoesbHbIMU NPaBOoCaHbIMU LEPKEAMU.

Ha HemouHoCMmb tOnUaHCKO20 KaneH0aps ykasbiBan u epedeckul yyeHbili Mameel Bnacmapb, Xuswuli 8
Buzanmuu e nepeoli nonosuHe X1V 8. O0HaKo OH He c4uman HyXHbIM 8HOCUMb UCNPasNeHUs, maK Kak 8udes 8
3MOM HEKOMOpOoe «NPeuMywecmeoy, COCMosAWee 8 moM, Ymo 3ana3dbiBaHue npagocrasHol nacxu
usbaensem ee om cosnadeHusi ¢ espelickoli nacxol. OOHospemeHHOe UuX npa30HO8aHUE 3anpelanoch
NOCMaHOBIEHUAMU HEKOMOPbIX «BceneHcKux» cobopos U pasnuyHbIMU UepPKOBHbIMU KaHOHaMU.

WHmepecHo ommemums, 4ymo 8 1373 e. gusaHmutickull y4eHbil Ucaak Apaup, 6onee enyboko noHumagwuli
HeobxoduMocmb  LCNpaeeHusi KIUaHCKo20 KaneHdaps U npagun pacyema nacxanul, cyuman makoe
meponpusimue becnonesHbiM. [puyuHa makoao OMHOWEHUS K KareHO0apro 0bbsicHsanace mem, Ymo Apaup bbin
2nyboko yeepeH 8 npedcmoswem Yyepes 119 nem «ceemonpecmagneHuu» U KOHUE Mupa, mak Kak ucnoHuUmcs
7000 nem «co OHa comgopeHust mupay. Cmoum nu 3aHuUMambCst pedhopmMoll kaneHdaps, ecru 0515 KU3HU 8Ce20
yesogeyecmsa 0cmanocs mak Masno epemeHu!
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Heobxodumocmb peghopMbi HONUAHCKO20 KaneHOaps NOHUManu U MHoaue npedcmasumernu Kamosu4yeckol
uepksu. B X1V . 3a ucnpasneHue kaneHdaps ebicka3bigasncs nana Knumerm VI.

B mapme 1414 2. kaneHdapHbIl gonpoc obcyxdarncs no uHuyuamuse kapOuHana lMeepa d'Anbu. Hedocmamku
I0/IUGHCKO20 KaneHdaps U HemoyHocmb cywecmeyrwux nacxanull 6biiu npedmemom o6Cyx0eHus Ha
Bazenbckom cobope 8 Mapme 1437 2. 30ech co c8oUM nPOEKMOM 8bIcmynust 8bidatouyulicss punocoh U y4eHbit
anoxu Bospoxderusi Hukonat KysaHckuti (1401—1464), 0duH u3 npeduwiecmeeHHUKos KonepHuka.

B 1475 2. nana Cukcm IV Hayan nod2omosky k peghopme KaneHdaps U ucnpasneHuto hacxanud. ns amod yenu
OH hpuenacun 8 Pum ebidarowe20cs HEMEUK020 acmpoHoMa U MameMamuka PezuoMoHmana (1436—1476).
O0Hako HeoxudaHHasi CMepmb Y4EHO020 8bIHYOUIa hany OMITOXUMb OCYLECMBIIeHUE C80E20 HaMEePEHUS.

B XVl 8. sonpocamu peghopmbi KaneHOaps 3aHUManuch euje 0ga «gceneHckuxy cobopa: flamepaHckul (1512—
1517) u TpudeHmekuti (1545—1563). Koeda e 1514 2. [lamepaHckull cobop co3dan KoMuccur no pegopme
KaneHdaps, mo pumMcKas Kypusi npuenacuna moada yxe U3gecmHo20 8 Eepone nosbcko2o acmpoHoma Hukonas
KonepHuka (1473—1543) npuexamb 6 Pum u npuHame yyacmue 8 pabome kaneHdapHol komuccuu. OdHako
KonepHuk yknoHuncs om ydacmusi 8 KOMUCCUU U yKa3an Ha hpex0espemMeHHOCMb makoll pechopMbl, mak Kak,
no €20 MHEHUK, K 3moMy 8peMeHu He Obina ycmaHosreHa O0CMamoyHO MOYHO NPOAOIHKUMENbHOCMb
mponu4Yeckoeo 20da.

I'puropuanckas pepopma.

C TeueHHMeM BpPEMEHHM HEYUTEHHOE DPACXOXKACHHE PIUTEILHOCTH KaJleHIApHOTO U
TPOMHMYECKOTO TOJOB TMOCTEIIEHHO HAKAIJIMBAIOCh, . ICWCTBUTEIHLHOE HAYall0 BECHBI
(paBEHCTBO MHS C HOYBIO) CTAJI0 BCE OOJbIIE PACXOAMTHCS C KajleHIapHbIM. MOMEHT
paBEHCTBA JHS M HOYM MEPEXOUII Ha Bce Oojiee paHHHUE uncia: cHavana Ha 20 MapTa, 3aTem
Ha 19, 18 u 1. 1. Ko BTOpOit monoBune XVI B. omuOka cocraBuna 10 qHel: Mo 10JIUaHCKOMY
KaJICHIapl0 MOMEHT pPaBHOJEHCTBHS JOJKEH ~ Obul  Hactymarh 21 wmapra, a B
JNECTBUTENBHOCTH OH HacTyman yxe 11 mapra. Takum o6pa3oM, BcTan Bompoc 00
ucrpaBiieHnn kanenaaps u 24 ¢espans-1582 roma pumckuii mana ['puropuii X1 u3gan
CHEIMaIbHYI0 OyJTy, [0 KOTOPO# cueT JHEN Obl1 nepeABUHYT Ha 10 cyTOk Brepea U IeHb
nociie yetBepra 4 oktsaops 1582 1. MATHUIY TPEeANUCHIBAIIOCh CUUTATh HE 5, a 15 oKTa0ps.
OtuM cpazy Oblia MclpaBiieHa HAKOMMBIIAsICS OUIMOKa, U BECEHHEE PaBHOJIEHCTBHUE BHOBb
npuniock na 21 mapra. OTOT, KaleHJapb Ha3bIBalOT T'PUTOPUAHCKHUH, MO0 «HOBBIN
CTHJIb» U UCHOJIB3YIOT U NOHBIHE. COrJacHO 3TOMY KaJIEHJap0 BUCOKOCHBIMH CUUTAIIUCH U3
kakaeix 400 ner numb, 97, a He 100, kak OBUIO TPHUHATO B IOJHWAHCKOM KajeHIape.
BucokocHbIMM B T[PUFOPHAHCKOM KalleHJape CUMUTAIOTCS TOJbl, nensimuecs Ha 4 0e3
ocTaTKa, KpOMe€.TeX, KOTOpble OKAaHYMBAIOTCA Ha JBa HyJsl, HO He gemsarcs Ha 400
(manmpumep, 1700, 1800, 1900). Ilpum wuCHONB30BAaHMM TPUTOPHUAHCKOTO KajieHIaps
pacxoXxJaeHue C MOMEHTAMU PaBHOJICHCTBHI cocTaBisieT 1 cyTku 3a 3280 mer.

TpyOHee 6bino pewums 8onpoc ¢ esedeHueM 8 KaneHdapb makol nonpagku, komopas obecneyusana bbl Ha

donzue epemeHa cosnadeHue KaneHOapHOU Oambl 8eCeHHE20 pasHOOeHCMBUs ¢ e20 hakmuyeckol 0amod.
Lns amoao Hado bbi10 3Hamb NPOOOMKUMENBLHOCMb MPONUYECK020 200a.

K amomy epemeru yxe Obiiu onybrukosaHbl acmpOHOMUYECKUe mabsuubl, U3BeCMmHble NOQ HassaHUeM
«lpycckux mabnuu». OHuU ObiU cOCMasneHbl HEMEUKUM acmpOHOMOM U MameMamukoM 3pa3mom
Pelineonbdom (1511— 1553) u usdanei 8 1551 e. MpodomkumenbHocmb 200a 8 HUX NpuHUManack pasHol 365
cymkam 5 yacam 49 muHymam 16 cexkyHOam, m. €. bosiee UCMUHHO20 3HAYEHUS MPONUYECK020 200a 8CE20 Ha
30 cekyHO. nuHa eoda tonuaHcko20 KaneHdaps omnudanacb om Hee Ha 10 MuH. 44 cek. 8 200, Yymo dasaso
owubky e cymku 3a 135 nem, a 3a 400 nem — HeckorbKo bosiee mpex cymox.

CnedogameribHo, tonuaHcKull kaneHdaps 6 kaxdble 400 nem yxo0um eneped Ha mpoe cymok. [loamomy 6o
usbexaHue HogbIX OWUGOK bbiTo peweHo 6 KaxObie 400 nem gbibpacbisamb U3 cuema 3 AHs. 1o tonuaHcKkomy
kaneHdapio 3a 400 nem domxHo bbimb 100 8ucokocHbIX 20008. [ns ocywiecmesrneHusi pegopmbl NOHa0obunoch
cokpamume ux yucro 8o 97. Jlunuo npednoxun cqumames NPOCMbIMU Me 8eKo8ble 200bl KTUAHCKO20
KaneH0apsi, Yuc/Io COmeH 8 Komopbix He 0enumcs Ha 4. Takum 0bpa3om, 8 HOBOM KarneHdape K 8LUCOKOCHBIM
OMHOCAMCST MOMbKO Mme 8ekosble 200bl, Yucno cmonemuil komopbix denumces Ha 4 6e3 ocmamka. Takumu
eo0amu, sensomes: 1600, 2000, 2400, 2800 u m. 0. odbi xe 1700, 1800, 1900, 2100 u m. 0. 6ydym
npoCMbIMU.
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ToyeH nu epuzopuaHckull kaneHOapb? Mbi yxe 3Haem, Yymo epu2opuaHcKull KaneH0apb Moxe He co8cem
moyeH. Bedb npu ucnpaeneHuu kaneHdapsa Hadanu esibpacbieams mpoe cymok 6 kaxobie 400 nem, moeda Kak
makas owubka Habezaem nuwb 3a 384 2o00a.

[puzopuaHckull karneHOapb MOXHO 6bi10 ObI ycogepuweHcmeogamb U clenlamb ewe bornee moyHbmM. [ns
amozo docmamo4Ho 00UH 8UCOKOCHBIL 200 pa3s 8 4000 nem cyumamb npocmbiM. Takumu 200amu Moy 6bl
6bimb 4000, 8000 u m. d. Tak Kak owubka apu2opuaHcko20 kaneHd0aps cocmasnisem 0,000305 cymok e 200, mo
3a 4000 nem oHa cocmagum 1,22 cymok. Ecnu ucnpasums kaneHdape ewe Ha 00HU cymku ¢ 4000 nem, mo
ocmaHemcs owubka, 8 0,22 cymok. Takas owubka ysenuqumesi 0o yenbix cymok mosnbko 3a 18 200 nem! Ho
makasi moYHOCMb yKe He npedcmagnisiem HUKako20 Nnpakmu4yeckoeo UHmepeca.

Kozda u 20e enepebie ssedeH epucopuaHckull kaneH0apb? puzopuaHcKull KaneH0apb He cpasy nomyyusn
gceobuiee pacnpocmpaHeHue. B cmpaHax, ade eocnodcmeyowell penueuel 6bin kamonuyusm (OpaHyus,
Wmanus, YcnaHus, MNopmyeanus, Monbwa u 8p.), oH bbin eeedeH 6 1582 2. unu Heckorbko no3dHee. Lpyaue
CmpaHbI NPU3Hanu €20 MosbKo Yepe3 0ecamKuU U COmMHU fem.

B eocydapcmeax, 8 komopbix Obi0 CUMBLHO Pa3eumMo frmepaHcmeo, 0020e 8pems PykogodCmeosanuch
no208opkol, Ymo «nydwe pazoimuce ¢ ConHuem, Yem colmuck ¢ nanoli». Ewe Oonbwe npomus HOB020
cmuns 8bicmynasna npasocnagHas UepKosb.

B pside cmpaH npu esedeHuU epu2opuaHcko2o KaneH0aps npuwnock npeodonems bonbwiue mpydHocmu. B
ucmopuu u3BecmHb! «kaneH0apHble 6ecnopsdkuy», 8o3HUKwUe 8 1584 2./8 Plu2e u HanpasneHHble hpomus
yKa3a honbcko20 Koponsi CmeghaHa bamopusi 0 esedeHuu H08020 KaneHdapsi-He mosnbko 6 llonbwe, ho u 8
3adsuHckom 2epuoacmee, Haxodugwemcs 8 mo epems nod fUMOBCKO-NObCKUM 20cnodcmeom. Heckonbko
nem npodomxanace 60pbba nambiLCKO20 Hapoda NPOMUE _NOJbCKO2O 3acunua U  Kamoauyusma.
«KaneHdapHble 6ecnopsidku» npekpamunucb mosbKo nocre moeo, Kak 8 1589 a. pykogoOumesnu soccmaHusi
['u3e u bpuHkeH bbiTu apecmogaHbl, NOABEPEHY MBI XECMOKUM NbIMKaM U Ka3HEHb!.

B AHenuu geedeHue H08020 KaneHdaps conposox0anocs NEPEHOCOM Hayana Hogoeo 20da ¢ 25 mapma na 1
AHgaps. Takum obpasom, 1751 200 6 AHenuu cocmosin. monbko u3 282 dwell. flopda HYecmepgpunsda, no
UHUYyUamuee Komopoeo bbina npoussedeHa KareHOapHasd peghopma e AHenuu, 20poxaHe npecnedosanu
kpukamu: «Omoall Ham Hawu mpu mecayay.

B XIX 6. Oenanuce nonbimku gsecmu epuaopuaHCKull kaneHOapb 8 Poccuu, HO ecskuli pas amu NnonbImKuU
mepnenu Heydady us-3a npomugodelicmeusi-uepksu U npasumenbcmea. Tonbko 6 1918 2., cpasy nocre
ycmaHoeneHus @ Poccuu cogemckol 8racmu, bbia ocyuecmsrneHa kaneH0apHas peghopma.

Pasznuyue mexdy deymsi KaneHOapHbIMu cucmemamu. Ko apemeHu pehopmbi kaneHdaps pasHuya Mexoy
cmapbIM U Ho8bIM cmunamu cocmagnisna 10 cymok. Oma nonpaska ocmanack makol xe u 8 XVII 8., mak kak
1600 200 bb 17 8BUCOKOCHLIM KaK-n0-HOBOMY cmusiko, mak u no cmapomy. Ho e XVl . nonpagka ysenuyunack 00
11 cymok, 8 XIX 8. — do'12 cymok u, HakoHeu, 8 XX 8. — 8o 13 cymox.

K Hacrosmiemy BpeMEHH TPEIOKEHO MHOTO IMPOEKTOB HOBOTO KaneHaaps. OauH
U3 HHUX HOCHUT Ha3BaHue crabmiapHOro. B Hem rox nmenurcs Ha 12 Mecdres
IPOJOKUTEILHOCTRIO 30 AHEH Kakablii. B Mecsie BbIeaseTcs S5 MICCTUIHEBHBIX
Henenb. Kaxnaeiii kBapranm coctout w3 90 aHEW, mpuyeM Bce IHH HEICIH BCeraa
OPUXOAATCS HAa OJHM W TE e 4YuclIa MecsieB. Jlas coriacoBaHus KajJeHIaps ¢
COJIHEYHBIM T'OJIOM B KOHIIC KaXXJOr0 KBapTaja BCTaBJSAIOTCA Mpa3IHUYHBIC THU. B
OOBIYHOM TOAY UX 5, B BUCOKOCHOM — 6.

Tak KaK WMCTUHHBIA TMOJJCHb B PA3TUYHBIX TOYKAX 3€MHOTO IlIapa HACTYMArOT B
pa3Hoe BpeMs, UIsl COIVIACOBaHUSI OTCUETAa BPEMEHU CYTOK Ha Pa3HbIX KOHTHHEHTaX, B
pPa3HbIX CTpaHaX U MECTHOCTSIX BECh 3€MHOW IIap MOJAENEH Ha uacoevle noaca. OHU
NPOXOAAT depe3 Kaxkziple 15° mo monrore, HadyuHas OT I pHHBHYCKOrO MEpPHIMAHA.
Takoe nenenme Obuto mpuHsiTo cHadana B CHIA u Kaname (B 1883 r.), a 3atem u B
npyrux rocynapcrsax. B Poccun —B 1919 .

[TosicHOe BpeMsi YCTPOCHO CIIETYIOIIUM 00pa30M: BeCh 36MHOM Imap pa3owTt Ha 24
4acoBbIX Mosica. BHYTpM KaXaoro u3 HUX BpeMsl CUYUTAETCA OJIMHAKOBBIM —
cpeonenoscHuim. 1lpu mepeesnie U3 0JHOrO Mosica B APYTOl CTPETIKU YacOB MEPEBOAT Ha
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onuH yac. TakuMm oOpa3oMm, Ha yacax KHUTeJed BCEX CTpPaH, KUBYLIMX IO MOSACHOMY
BPEMEHH B OJHMH M TOT K€ MOMEHT IIOJIO)KEHME MHUHYTHBIX CTPEJIOK COBIAJAIOT, a
YaCOBBIX Pa3IMYacTCs Ha LIEJI0E YHUCIIO.

['panubl 4acoOBBIX MOSCOB HE BE3/E MPOBEACHBI TOYHO IO MEpPHUIAAHAM, WHAYe
rpaHula Moryia Obl MepecekaTh ropoja, pailoHbl M Jake CTpoeHHs. Torga B pasHbIX
YacTsX OJHOTO U TOTO K€ ropoaa ObUIO Obl pa3HOe BpeMs. ['paHMIIbI YAaCOBBIX IMOSICOB
OomplIel 4acThI0 MPOBEACHBI MO PEeKaM WM WHBIM €CTECTBEHHBIM pyOekaMm C y4eToM
aIMUHHUCTPATUBHOTO JICJICHHUS] TEPPUTOPHUH.

[Io MexayHapoIHOM AOTOBOPEHHOCTH NPH NEPEXOAE 4YEpe3 TPAHULy MEXKIY
YJACOBBIMH TIOSICAMH, KOTOpast MPOXOAUT BOIM3M Mepuauana 180°, Hapsiay ¢ H3MEHEHHEM
BPEMEHM Ha OJHMH 4Yac NPOU3BOAUTCS W W3MEHEHHE JaTbl. JTO O3HA4YaeT, 4TO JACHb
HayumHaeTcs Ui 3eMisiH cHadana Ha Kamuatke, motom B Cubupu, 3arem B EBpore,
mocie 3Toro B Amepuke u Ha Assicke. Takum oOpa3oM, Mpu MepeceueHu Ha Kopadie
WU CaMOJIETE JIUHUU U3MEHEHUA O0ambl HA BOCTOK — OJHO M TOXE YHCIO Mecsla
MPUIKUCHIBAETCS JIBYM MOCJEAOBATEIbHBIM JHAM, NIPU MEPECEUECHUHM Ha 3amajl — OJIUH
JI€Hb U3 CUETa U3bIMACTCS.

OmnpeneneHre MOMEHTOB TOYHOIO BpPEMEHM MNPOU3BOAMUTCS IO pe3yJbTaram
actpoHomuueckux HaOmoaenuit ConHua win 3Be3l. Ilpy 3ToM yuyuTHIBaIOT, 4YTO
3BE3HBIC CYTKHM KOpPOYE COJIHEUHBIX, TaK KaK 3eMJIf  HapsAIy C CYTOUYHBIM BpallleHUE
BOKPYT CBOEH OCH COBEPILAET ellle U ToAruYHoe oOpamieHue Bokpyr ConHiia.

3a ocHosHyto eduHuuy spemeHu 8 MexdyHapodHolicucmeme eduHuy CH npuHsma cekyHda. 3mo
NPOMEXYMOK BPEMEHU, 8 MeYeHUEe KOmopoeo npoucxodum

9 munnuapdoe 192 munnuoHa 631mbicsiya 770 konebaHuli

3/leKmpoMagHUMHoOU  80MHbI,  UCNyckaemoll....amomom  yesus-133, & omcymcmeue — BHEWHUX
afleKmpoMasHUMHbIX nonel, npu nepexode e20 U3 00HO20 COCMOsIHUA 8 Opyaue Mmexdy Osyms
C8EPXMOHKUMU ypogHAMU 3Hepauu. Co30aHa BcemupHas cucmema eduHozo epemeHu WOSAC (World-wide
Synchronization of Atomic Clocks). [nagHble nepsuyHbie yacbl amol cucmeMb! pacnonoxeHsl 8 2. Pume
(wmam Hasto-Hopk, CLLIA) u cocmosm-us mpex amomMHo-Ue3uesbix Yacos. [pu nposedeHuu UMepeHull ux
noka3aHus ycpedHaromes. HecmabunsHocme Yacos cocmassnsiem nopsidka 3 10-""cexyHObl. Imu nepsuyHbie
yackl cesi3aHbI ¢ 8CEMUPHOU CEMbI0. 8MOPUYHBIX 4acos.

[na omcyema 6onbwux. NPOMEXYMKO8 8pPeMeHU UCNOMb3yrm «paduoakmueHble Yackly. B ocHoge ux
pabomsi nexum seneHue paduoakmusHo20 pacnada s0ep u3omonos. MHmepsan 8pemMeHuU, 8 meyeHue
KOMOPO020 KONu4ecmeo- paduoakmueHo20 eewecmea yMeHbwaemcs 6080€, Ha3sblgaemcsi nepuodom
nonypacnada. Hanpumep; nepuod nonypacnada sucmyma-212 — 60,5 munym, yenepoda-14 — 5568 nem,
ypaHa-328 — 4,5 munnuapda nem. Ckopocmb pacnada paduoakmugHbIX eeulecms He 3asucum om
memnepamypbl U~ 0agneHus okpyxawowel cpedbl. 3mo no3eossem  UCNOIb308aMb  NPOUECC
paduoakmueHo20 pacnhada 0r1 omcyema 60MbLWIUX NPOMEXYMKO8 8PEMEHU, 8 YacmHocmu onpedenumsb
abconomHbIll 8ospacm 20pHbIX Nopod, dambl MUHySWUX cOobbImul, ucmopurd ¢hopmuposaHus 3emiu,
passumus ConHua u 36€30. Tak, 8 1950-x 200ax C uCNOIb308aHUEM ypaH-C8UHL08020 Memoda Obin
onpedesneH abconomHbili 8o3pacm 60sbLWOL 2pynnbI MEMEOPUMO8 3eMHO20 NPOUCXOXAEHUS.
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TEMA 3. Ilpoucxoxaenue u passutue BeesieHHoi
I11an Jeknuun

3apoorcoenue Becenennou. Teopusi borvuiozo é3pwisa.
OcHosHble NoN0dHCeHUsL KOCMO02UU. D8onoyus Beenennoll.
Cmpyxmypa Bcenennoul.

Mooenu Bcenennoii.

e

1. 3apoxcoenue Bceenennoit. Teopua bonvuwiozo é3puviea

CuuTarnT, YTO HAYaJIOM BO3HUKHOBEHHUs Haliel BceneHHo# mocaykuil HeBOoOpa3umo
MoLIHbIM bonbimoi B3peis, nponsomenmmii npumepHo 15 - 18 MummapioB et Ha3azl.

Teopusi B3pbiBa: Ecnu ceifuac ranaktuku pa3z0erarorcs, TO Buepa OHU ObLIM ONuxKe, a
no3aBuepa eiie Onmxe APYr K JIpyry, a 3HayuT, OblI MOMEHT BpeMeHu t=0, xorja Bce
HavyaJloch U3 Kakoi-To TOuku. [Ipennonoxum, 4To B HaYaJIbHbII MOMEHT TaJIaKTUKU OBLIN B
nokoe. Torga Obl OHU MPUTATUBAIUCH APYT K Apyry, U Beedennas cxumanacs. Ho ecnu B
HavyaJIbHbII MOMEHT CKOPOCTHM ObUIM OOJIBIIMMHU W HAfpaBlIEHbl TaKUM O0pa3oM, 4YTO
TaJIaKTUKHU yIAJIsUIUCh APYT OT APYyTra, TO MOJydaeTcs, YTO M B HACTOSIEE BpeMs ralakTUKU
yAAJSoTCA JApyr OT jApyra (mpaBaa, ¢ MEHbIIEH ‘CKOPOCTbIO, TMOCKOJIBbKY TSTOTEHHE
"TopMo3uT" uX ABMKeHHE). VTak, ObUT HayallbHBIA MOMEHT, Koraa npousoiien "bonbioit
B3peiB". Ilocnme "B3pbiBa" 4YacTUIBI NOJYYAKT. OIPOMHYIO HAyaJbHYIO CKOPOCTH H
HAYMHAIOT pa3jieTaTrbCcsi BO BCE CTOPOHBL. ECAM CHIBI MPUTSKEHUS, KOTOPBIE CTPEMSTCS
coOpaTh 4acTUIbl BOEIMHO, MaJbl, TO YaCTUIBl Bce Bpems OynyT pasznerarbcs. OnHako,
€CJIM CHJIBI NIPUTSDKCHMSI BEIMKHU, TO 4EPE3 HEKOTOPOE BpeMsl OHM M3MEHSAT 3HAK CKOPOCTH
JBYDKEHUS YacTUL[ HAa HPOTHBOINOMOXKHBIM M YaCTHIBl HA4YHYT COMMXKAThCA. SICHO, 4TO
IpaBUTALMOHHBIE CUJIBI 3aBUCSAT. 0T MJIOTHOCTHU YacTUll B o0beme Beenennoil — ueM Gobiie
IUIOTHOCTb, TeM Oosblie cuilbl F.,. 13 npuBeneHHbIX YCIOBHH $CHO, YTO CLEHapui
pa3BuTHs BceneHHOW 3aBHWEUT.OT IJIOTHOCTH BELIECTBA B COBPEMEHHYIO DJIIOXY, T.€.
CYLECTBYET KPUTHYECKAs  BEIMYMHA IUIOTHOCTH Bcenennoil. OTKpbITas MoOJEnb
COOTBETCTBYET P <P . OOpaTHOE HEPABEHCTBO CIIPABEIMBO A 3aKpeiToi Mogenu. o
COBPEMEHHBIM JIaHHBIM, KPUTUYECKAs IUIOTHOCTh BEIECTBA COCTABIIAET P Kp=5X10'30 r/em’.
IIpumepHO Takoe ke 3HaueHUe Nar0T OLEHKHU IIJIOTHOCTH BEIIECTBA BO BeeeHHOM.

Bpems poxnenust BcenenHolt rpy0o MOXHO OIEHMTh W3 3akoHa XabOia: 3Has
pacCcTOssHME MEXIY TajJaKTUKaMHM M CKOPOCTb X PACXOKIEHMS, MOKHO U3 S=V X t HalTH
Bpems t. Ilocie BBeneHUs MONpPaBOK HAa 3aMEUICHHE PACLIMPEHMs II0JIy4aeM BpeMms
poxnaenust Beenennoii - 15-18 mipa. net Tomy Hazaz.

PazButre BcenenHolt Hayaioch ¢ "MEpBOHAYAIBHOTO BEIIECTBA" C MIOTHOCTHIO 10%°
r/em® ¢ TeMIIepaTypou 10® K. "Yactums" B 9TOM MepBOHAYAILHOM CTYCTKE 00J1aJ1amn
OTPOMHON KHWHETHMYECKOW SHEpruel, M BEIIECTBO HAYaJ0 PpaCUIMPATHCS, IIPU 3TOM
TeMIiepaTypa u IJIOTHOCTD Bcenennoi HEINPEPBIBHO YMEHBIIIAETCH.
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2. OcHoeHble nO0ICeHUA Kocmonozuu. Jeoouus Beenennoi

Bo BcenenHoll nOMHHUPYET BakyyM; IO IUIOTHOCTH JHEPIMM OH MPEBOCXOJHUT BCE
"0ObraHbBIE" (POPMBI KOCMUYECKOM SHEPTHH, BMECTE B3STHIC.

JInHAMMKOM ~ KOCMOJIOTMUECKOTO  PACIIMPEHUS  YOPaBISIET  aHTUTPAaBUTALUA.
HaGmronarensHple nccaen0BaHus TANEKUX BCIBIIIEK CBEPXHOBBIX 3BE3/l YKa3bIBAIOT HA
npucytcTBue BO BceeneHHOl kocMmuueckoro BakyymMa. Bakyym co3maer mosne
AHTUTPABUTALMU, KOTOPOE BBI3BIBAET YCKOPEHHUE KOCMOJIOIMYECKOrO pPaCUIUPEHHUS.
Bcenennas Oyaer pacluMpsaThcs HEOTPAHMYEHHO J10JIT0.

Bo3smoxHocTh  3apoxkaeHuss Bceenennoit w3 "Huyero". B uenom Bcenennas
ANEKTPOHENTpabHa, MO3TOMY OHAa MOIJIa POAMTHCS W3 HYJEBOIO 3apsija. DHeprus
"Hruero" paBHa HyJIIO, HO M SHEPIUs 3aMKHYTOM BceneHHON paBHaA HYIIO.

C TeueHreM BpEMEHH U3MEHSIOTCS PACCTOSHUS MEXAY TallaKTUKaMH.

B mpomiom 61 MomeHnT "t=0", korga paamyc mapa ObUl paBeH HYJIO, a 3HAYUT
IJIOTHOCTh CTPEMUTCS K OECKOHEYHOCTH.

[Ipu t=0 mnpowusomen "Bonbioil B3pwIB", B pe3yibTaTe KOTOpOro obOpazoBasiach
Bcenennas.

Temnep 107 K 10YK 10° K 10000 20K

Deoarouusn Becenennoi

1. B nepuod epemenu om 0 oo 10 ¢ — pasdysarowascs (ungrayuonnas)
Bcenennasn. T~10%' K, eounvii mun e3aumooleiicmeuti u HOBble 3leMeHMApHble
yacmuysl — cKkasipuovie X-0030Hbl.

2. 10 pasoeieHue K8ApKo8 U JenmoHO08 HA YaAcCmuybl U AHMUYACMUYBL.
Hucummempus medncoy uuciom yacmuy u awmuuacmuy (awmuy.<usacmuy ~I 0'10).
Taxum obpazom, eeujecmeo 8o Bcenenrnoii npeobradaem Hao aHMuseujecmeom.

3. 10% , T=10"K . Pazoerenue cunvrozo u cnabozo ézaumodeticmeui.

4. 10% — cmandapmuas modenv paszeumus Bcenennoti. Qucio gomonos=uuciy
NO3UMPOHOB.
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5. 1 ¢ T=1 0'°K. Bcenennas ocmwina. Ocmanuco monapko gomonvl  (kKeanmol
ceema), HeUMpUHO U AHMUHEUMPUHO, IAEKMPOHbl, HOZUMPOHbL U MANEHbKAs
npumMechb HyKJIOHO8.

6. 3.mun T=10°K Hyknonwvl yuacmeyrom 6 mepmosoepuvix peakyusx: npoucxooum
KOCMONI02U4eCKULl HYKIeoCUHme3 1e2KUx 91eMeHmos8 (8 OCHOBHOM A0pa 2enus), U,
KOHEeYHO, 8 HauboIbuieM KoIudecmee oCmaemcsi OCHOBHOU dnemeHm Bcenennoil -
8000p00. Bewgecmeo - cenuit - 22-28%, ocmanvhoe - npomonsi. OCHOBHASL dHepeUsL -
8 uzayueruu - pomonwvl - 69%, nevimpuno - 31%.

7. Munnuon nem cnycmsa Bcenennas ocmwviéaem HACMONbKO, YMO JJEKMPOHbL U
a0pa  pekoMOuHupyrom, oopasys HeumpaibHble amomvl 8000po0d, KOmMopbvle
cocmaesnsiom  90%  ecex amomos, ceausa  -10%. Domonvl  (keaHmwl
INEKMPOMASHUMHO20 U3NIYYEHUs - C6ema) nepecmaiom 63aumMooelcmeosams ¢
8ewecmeom U 0OCmaromcs 8 uoe oua - maxk Ha3bleaAemMo20 PeNUKMOB8020 U3NYUEHUS.
Cetiuac eco memnepamypa - 2.7 K

3AAAHUA AN CAMOINOAIOTOBKM:

Onuwute KpaTtko Teoputo boabwworo BapbiBa.

Kak MOXXHO paccuuTaTtb BpeMsa poXaeHUss BceneHHOWU?
ChopMyAUpyrTE KPAaTKO OCHOBHbIE MOAOXKEHUA KOCMOAOTUM.
MNepeuncanute OCHOBHbIE 3Tamnbl 3BOAOLUU BCeneHHOW.

A s

3. Cmpykmypa Bcenennoii

Kak pazBuBanace Becenennas manpiine? CkaukooOpa3HbIi Mepexol B HOBOE COCTOSHHE
C pa3HBIMH TIOJICHCTEMaMH, — 'OT 3Be3] M IUIAHET JI0 CBEPXCKOIUICHHS [ alakTuk.
OnHopoaHas U U30TPOMHAS MOAEIb BeceneHHol — 3To mepBoe NpUONIMKEHHE, CIIPABEITUBOEC
JIUIIG B JOCTaTOYHO OOAbIINX MaciiTabax, mpesbimaronux 300—500 MiH. cBETOBBIX JieT. B
MEHBIIIUX MacITadax BeleCTBO PaCIpeeICHO OYeHb HEOTHOPOIHO: 3BE3]IbI COOpaHBI B
raJIaKTUKH, TaJaKTUKA — B CKOILIEHHUS.
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Bcenennas mMeer s4eHCTYI0 CTPYKTYpy. Pasmep stux sueek okono 100-200 muH.
cBeTOBBIX JeT. Ckarble oOiaka, HaXoAsIMEcs HAa CTEHKaxX s4eeKk — 3TO MECTO, I'Jie B
JalbHENIeM o0pa3yoTCs TaTaKTUKH.

Oopa3zoBanue 3Be31. [locne bonbmoro B3psiBa oOpa3zoBaivch TMrantckue oOnaka
raza u neuid. Ilox neiicTtBueM rpaBuUTanvy, Bpallasch Kak B BOJOBOPOTE, YacTU oOiaka
VIUIOTHSIIOTCS, CKMMAIOTCSl U OJTHOBPEMEHHO pa3orpeBaroTcs. [Ipu HOCTHKEHUH BBICOKOM
TEMIIEpaTyphl B LICHTPE CKAaTUSl HAUMHAIOT MPOTEKATh TEPMOSJEPHbIE PEaKUU C y4acTUEM
Bojopoxa. Tak poxknaercs 3Be3a.

Kak ymupawtT 3Be3ab1? lcuepnaB Bech 3amac roprodyero mMaTepuana, 3B€3/1a Pe3KO
C)KMMaeTcs W, BCIBIXHYB B MOIIHOM B3pbIBE, yracaer. JTO COOBITHE OTMEYaloT Kak
ecnviuuky Ceepxnogoii. Hekotopsle 3B€3/1bl YMHUPAIOT NMO-Apyromy. OHU yBEIUUYUBAIOTCS B
pa3Mepax, MpPeBpallasiCh B TUTAHTCKUN KPACHBIM OTHEHHBIA IIAp — KpacHulil cuzanm. B
TaKMX 3BE37aX BOJOPOA OBICTPO CropaeT, 3Be3a CKMMaeTcs MW pa3orpeBaercs o
TeMIEpPaTypbl HECKOJBbKO COTEH MWUIMOHOB rpaaycoB. [IponcxomsT  clloXHBIE
TEPMOSIIEpHbIE pEaKlUy, HalpuMep, TPU sAApa Trenus OOBEAMHSIOTCS W 00pasyroT
BO30YKJIEHHOE SI/IPO YIiiepoja. 3aTeM YIiiepo ¢ TeueM 00pa3yroT KUCIOpO U Tak Jajee
BIUIOTH JI0 OOpa3oBaHMsI aTOMOB kele3a. Uepe3 Kakoe-TO BpeMs BHEIIHSASA 000I0YKa
KPAaCHOTO THUIaHTa OTPBIBAETCA M YXOAUT B KOCMHUYECKOE MPOCTPAHCTBO, a OT 3BE3[bI
OCTaeTCsl TOJIbKO MAJIEHbKOE LEHTPAIbHOE SAPO. DTO TaK HA3bIBAEMbIN Oe/1blil KapauK — OH
HaMHOI'O MEHbIIIE TEPBOHAYAIBLHOM 3Be3bl U HE Takouh spkui. COJHLE CUUTaeTCs
HCEIMBIM KAPIUKOM — B HEM BOJIOPOJI TIPEBpAIaeTCA B Telvid U OOJbIIE MPAaKTHUYECKH
HUYEro He npoucxoautT. Bo BceneHHO# cymiecTBYIOT ra3omnbuieBbie 007aka, U3 KOTOPBIX
BO3MOHO 00pa3oBaHue 3BE3]] CIEAYIOMIUX TTOKOJIECHUH.
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AHTapec

l'anakTMKM — 3TO CTalMOHApHBIE 3BE3/IHBIE CUCTEMBI, YIEPKMUBAE€MbIE 32 CYET
IPaBUTALMOHHOIO B3aUMOJEHCTBUS. ECIN MOCMOTpETh Ha Haily ['anakTuky cBepxy, TO OHa
NI0X0Xa Ha CIHUPAJIBbHBIA TMTAHTCKUU JTUCK, AUaMeTp KoToporo okoyio 100 Thic. CBETOBBIX
JIeT, a ToNIMHA — OKoJIo 1500 cBeToBbIX J€T. 3eMJIsl HAaXOIUTCS Ha OJHOM U3 BUTKOB ATOM
CIUpAK, MO3TOMY B TEMHYIO .HOYb MOXKHO HAOJI0/IaTh PAaCIUIBIBYATYIO MOJIOUHO-OEINyIo
10JIOCY, IPOTSAHYBIIYIOEs TI0 BceMmy HeOy. DTy nojocy ApeBHue ['peku HazbiBanu MiedHbIi
[Iyte. Tak Ha3piBacTCd Hama ['anaktuka. B Hel npumepHO 10" 3Besn (M0 HEKOTOPBIM
JTaHHBIM 0K0J10 200 MUILIHApIOB).

by Yuuji Kitahara

Flanaktuka M51-99 Flanaktuka N253-95




OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

MHorue 3Be3apl U3 TEX, KOTOphIe MBI HAONIOAaeM CErOAHs, Ha CaMOM JIeJie JaBHO
B30PBAJIUCH U MMOTAaciIu. MBI )K€ BUIUM TOJILKO UX CBET. MHOTHE HOBBIE 3BE3/IbI IO CUX TIOP
HaM HEW3BECTHBI, IOTOMY YTO HX CBET €IIe He JOCTUT 3eMiu. ['alakTuKu, Kak W 3BE3JIbl,
00pa3yoT TPyNIbI U CKOTUICHHUS.

HeiiTponHble 3Be3/bI (COCTOSIINE, B OCHOBHOM, U3 HEUTPOHOB) — OYEHb KOMITAKTHHIE
KOCMUYECKUE OOBEKTHI pa3MepoM OKojo 10 KM, ¢ OrpOMHBIM MAarHUTHBIM IOJIEM (10"
raycc). Helitponnsle 3Be3/161 OOHApyKEeHbl B BUIE MYabcapog (IyJIbCUPYIOIINE UCTOUHUKH
paano- U PEHTICHOBCKOIO H3IIYyYEHMH), a TaKxkKe Oapcmepoe (BCUBIILICYHbIE UCTOYHUKU
PEHTT€HOBCKOI'O U3JIy4YECHHUS).

Yepuasi abipa. B uepHoli npipé OoJiblliasi Macca BEIIECTBA 3aKJOYEHA B MalloM
o0beme (Hampumep, uyToObl ConHile “€Tajio 4YepHOM MABIPOW, €ro JauameTp JOJKEH
yMeHbIuTCsE A0 6 kM). Ilo CoBpeMEHHBIM MpEJCTABICHUSIM, MAaCCHUBHBIE 3BE3]Ibl,
3aKaH4MBasi CBOIO 3BOJIIOLIUIO, MOEYT CKOJUJIAIICUPOBATH B UEPHYIO JIBIPY.
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KBa3apsbl (kBa3u3Be3/ibl) — spa TaIaKTUK, MPEACTABISIOT CO00Ml CBEpPXMAaCCHUBHBIC
YEPHBIE JBIPHI.

4, Mooenu Bcenennoii

K mnacrosmemy BpemeHu paspaboTaH uenblii pan mozeneid Bceenennoil. Bce onu
IIOCTPOCHBI HA OCHOBE KOCMOJIOTMYECKOTO YpPaBHEHMS OWHINTEHHA, KOTOPOE OIHCHIBACT
B3aMMOJICHICTBHE COCTABIISIIOIIMX MAaTEPUU U T€OMETPUIO TPOCTPAHCTBA.

B mnawane 20-x romoB poccuiickuii puzuk A. PpuamaH NOpPeIOKUT MOAETb
HecTanuoHapHoi Bcenennoil. OH mokasan, 4To MUpP JOJDKEH JTMOO pACIIUpPSTHCS, MO0
C)KMMATbhCsI, IPUYEM pelllarolliee 3HaU€HUE JUIsl €ro MOBEACHHSI UMEET TUIOTHOCTh BEIIECTBA.
Ecnu ona Gonblne Tak Ha3plBaeMOW KPUTHYECKOM IUIOTHOCTH, TO MHUpP c(epuyeH, UMeeT
MOJIOXKUTENIbHYIO KPUBU3HY, @ €r0 T€OMETPHUS HE ABJISIETCS €BKIMI0BOM. Takoit Mup oJKeH
OBITh KOTJIa-TO CBEPXIUIOTHBIM M 3aHUMATh OYE€Hb MaJiblii 00beM. 3aTeM OH MOCTENEHHO
pacmMpuicss ¥ JOCTUT HEKOTOPOIro IMpeAesibHOro 00beMa, IMOClie YEero Hayaloch €ro
yOBICTpSIIOIIEECS]  C)KaThUe, CMEHHBIIEeCs pacuIMpeHueM. - Takoil Mup Has3bIBaeTcs
MyJIbCUPYIOIIMM: Yy HEro HEeT TrpaHul], ero o0beM orpaHuyeH.. /[pyrumu cioBaMu, OH
SBJISIETCSI 3AKPbIMbIM.

Ecnu ke cpeaHsisi MIIOTHOCTH BellecTBa BceneHHOMW. MeHbIe KPUTHYECKOW, TO OT
HEKOTOPOTO CBEpPXIUIOTHOTO COCTOSIHUS C MAaJbIM, .~ 00b€eMOM MHp JIOJDKEH OBl
HEOTPaHMYEHHO pacIUpsThes. Tak Kak MPOCTPAHETBO TAKOTO MHpa UMEET KPHUBU3HY
(oTpuLaTeNbHYIO B JAHHOM Cllydae), €ro reoMeTpus Takxke HeeBKIMaoBa. CoriacHo 3Tou
Mojenu, o0beM MHUpa C TEYeHHEM BPEMEHU HEOTpaHMYeHHO Bo3pacTaer. [lpyrumu
CJIOBAMH, OH SIBJISIETCSI OMKPbIMbBIM.

AmMepukaHCKHI acTpoHOM Xa00m B 1929 r. u3Mmepsis1 CKOPOCTH ABUKEHUS TaJaKTUK.

s smozo omn onpedeian max Hasvieaemoe "Kpachoe cmeuwjeHue" —
Habnooaemvlli 8 CNeKmpax u3LyyeHus 2alaKkmuk co8ue CNeKmpaibHblX JTUHULL
APUCYWUX ONPEQCIeHHBIM XUMUYECKUM J1eMeHmdm, 6 CHMOpPOHY Oojee
ONIUHHBIX BOJIH (KPACHO20 Y6ema) NO CPAGHEHUN) C UX HOPMAIbHbLIMU
sHauenuamu, Habrrooaemoe Xabbrom "kpacnoe cmewenue” osnawaem, umo
00vexm yoausiemcs om Habavoamest (Xopouio u3eecmuslil 8 ghusuxe 3¢hghexm
Jlonnnepa — npu yoanenuu om Habnooamens Oenviil c8em UCMOYHUKA
nepexooum 8 KpAacHwlil, a npu NPUOIUNCEHUU — 8 CUHUIL).

BersicHmiioch, 4TOo cymecTBywinasi BceleHHass He CTalHOHAPHA, TaJaKTHKHU
yoeramoT or Hac. Uem najbilie OHH OT HAac, TeM OOJIbIIIE UX CKOPOCTh, T.€. Hamla BeerneHHas
pacmmpsiercs. OcTaercs OTKPBITBIM BOMPOC O CBSI3U MEXKIY HalpaBlICHHEM TEUeHUs
BPEMCHHU U paciirpeHrueM BcenenHol. Eciu Takas CBs3b CYIIECTBYET, TO HE OOPATUTHCS JIH
HaIpaBJICHHE BpPEMEHU BCINATh, Korja BcenmeHHas mepecTaHeT pacuIupsThbCsl U HAYHET
ckuMatbcsi BHOBH? Kak w3BecTHO, 3aKOHBI (DM3WKK HE TPOBOAAT PA3IUUHS MEXIY
HAMpPaBJICHUSIMM BPEMEHU W HE OTHAIOT MPEANOYTEHHS KAaKOMY-TO HAIpaBJICHHUIO B
MIPOCTPAHCTRE.

CymiecTBYIOT IO MEHBIIIEH Mepe TpU pa3HbIe CTPEIbl BpEMEHHU:

V' mepmoounamuueckas cmpena, ONPEICIAIONIAS HANpPABICHHE BPEMCHH, B
KOTOPOM OecIiopsiIoK (SHTPOIHS) BO3PACTALT;
v ncuxonozuueckas cmpena, ONPENCISAIONIAS HAIIMK OIIYIICHUS, CBSI3AHHBIC CO
BPEMEHEM (Mbl IOMHUM MPOIILIOE, HO HE 3HAaeM OyAyLIEro);
39



OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

v’ Kocmoniozuueckas —cmpena, OUPENCISIONIas  HAMpaBJI€HHE, B  KOTOPOM
pacuupsiercs (He cxxumaercs) Beenennast.

Cuuraercs, 4YTO  TEPMOAMHAMHMYECKAs  CTpela  BPEMEHH  NPEIONpEIEIIsieT
IICUXOJIOTUYECKY0, U YTO OHM BCEr/la YKA3bIBAIOT B OJHOM M TOM K€ HampasiieHuH. Mcxons
V3 HBIHEIIHETO COCTOsSHMS BcCeleHHOM, IpeamnosaraloT, YTO OHU B3aWMOCBS3aHBl U C
KOCMOJIOTHUYECKOW cTpenoil. AHrmickuii yuyeHbld C. XOKMHI CYMTal, 4YTO €CIU CTPEINBI
BPEMEHM HMEIOT OJMHAKOBOE HAIPABICHHUE, CYLIECTBYIOT IOAXOIALIME YCIOBHS IS
pa3BUTHUA Pa3yMHBIX CYILIECTB.

Bropoe Hauano TepMOIMHAMUKHU YTBEPKIAET, YTO SHTpomnus (Mepa Oecropsjaka) co
BPEMEHEM MOXET TOJIBKO BO3pacTarb. [IOCKONBKY IICHXOJIOrMYECKas CTpesia BPEMEHH
omnpezensercs TEPMOJANHAMUYECKOH, OECHOpsS0K CO BPEMEHEM BO3pAcTaeT MOTOMY, YTO
MBI U3MEpSIEM BpeMs B TOM HalpaBlIEHUH, B KOTOpOM OecriopsiIok Bo3pacrtaet. [louemy xe
Bcenennas nomikHa npeObIBaTh B COCTOSIHMM BBICOKOTO MOPSAJIKA TOJBKO HA OJTHOM KOHIIE
BpeMeHu — B npouuioM? Ilouemy oHa He HaXOJUTCS B COCTOSIHMM IOJIHOTO Oecropsiika BO
BCE BpEMEHA, 4TO SBISUIOCH Obl Oosiee BepodTHbIM? Ilouemy HampaBiieHWe BpEeMEHH, B
KOTOpPOM O€ecIops/IOK BO3pacTaeT, COBMAJIAET C HaNpaBjeHUEM pacimupenust Beenennoit?

Ha st u mogoOHbIe BOMIPOCHI OTBEUAET TEOPHUSI OTHOCUTEIBHOCTH A. DUHINTEHHA, Te
CBS3aHBbl BOEJMHO TPU H3MEpPEHHUs MpocTpaHcTBa M Bpems. OOpazyemMoe NpuU 3TOM
MIPOCTPAHCTBO OKA3bIBAECTCS] UCKPUBIICHHBIM, a HCKPUBJIEHO, OHO IOTOMY, 4TO BO BeenenHoi
HaxOJIUTCSI DHEPTUS U BEIIECTBO.

OTtBeyast Ha MPOCHOY KYypHAIHUCTA U3JIOKUTH CYTh TEOPUU OTHOCUTEIHLHOCTH B OJIHOM
dpaze, DiHIITEIH cKka3zan: «PaHbllle moJyiaraiu, UTo eciu Obl M3 BceneHHON ucyesna BCs
MaTepusi, TO TNPOCTPAHCTBO M BpEMS _COXPAHWINCH Obl; TEOpUs OTHOCUTEIbHOCTH
YTBEPKIAET, YTO BMECTE C MaTepUel UCUE3N0 Obl TaK)Ke MPOCTPaHCTBO U BpeMs» [lepeHecs
9TOT BBIBOJ HAa MOJENb paclIMpsAromieics BceneHHON, MOXHO 3aKIO4WTh, 4YTO [0
oOpa3oBanusi BceneHHoOW He ObUIO HU IIPOCTPAHCTBA, HU BpeMeHU. UYTo ke ObuIo TOorja,
KOTJla HAYEro He ObUIO M 4YTO. HAXOIWTCS 3a mpezenaMu pacuiupeHus? OTBEThl Ha 3TU
IPOTUBOPEUMBBIE BOMPOCHI JaCT CKopee HaTypduinocodus, 4eM Hayka.

B o0mieii Teopun OTHOCUTENHHOCTH PACCMATPHUBAIOTCS TPU BO3MOXKHBIX BapHaHTa
CyllleCTBOBaHUs BcenenHoil BO BpeMEHU:

1. Bcenennasi MOXKeET CYII[eCTBOBATh B T€UEHHE OECKOHEYHO JI0JITOT0 BPEMEHHU B MPOLLIOM

U Oy TyIiem.

2. Bcenennas M0)XeT MMETh HA4aJlo ¥ KOHEII.
3. BceneHHas MOXKeET MEPUOIUNYECKU MEHSTHCS BO BPEMEHH.

C. XOKHMHT ¢ COaBTOpaMH MOKa3aju, 4YTO, CKOPEE BCETO, UMEET MECTO BTOPOU BapUaHT.
Bcenennas Hawasnach Okojo 15 mupn. et TOMy Ha3zaa U3 COCTOSIHUS, NPU KOTOPOM
IUIOTHOCTh BelIeCTBa OblIa OECKOHEYHO OO0NBINONH, a KpUBH3HA MPOCTPAHCTBA-BPEMEHH
OeckoHeYyHO Masoil. 3akoHBl (U3UKH TaKOTO COCTOSHHS TMpeAcKa3aTh HEBO3MOXKHO,
CJIETIOBATEIbHO, HEU3BECTHO KaKoBa JOJDKHA ObUia OBITh TEpMOAMHAMHYECKAs CTpesa
BpPEMEHHU. YUEHBbIE€ CUUTAIOT, YTO «TPAHUYHOE YCIOBUE M1 BcCeleHHOW — OTCYyTCTBHUE
TpaHuIl». JTO O3HA4YaeT, 4To BceneHHas J0HKHA OBITh 3aMKHYTOM, CIEIOBaTEIbHO, OHA
HUKOT/Ia HE HY>KJ]aJIach B KAKOM-JIMOO BHEIIIHEM areHTE JIJIsi CBOETO «3aITyCKay.

Ilo muenuro C. Xoxkunea u e2o Kojlez, NPOCMPAHCMBO-8PEMS MONCHO YNOOOOUMDb
noBepXHOCMU 3eMau ¢ HAHeCeHHOU cemKou Mmepuouanod u napaiieiei. Ipadycwi
2eoepaguueckoli wupomsl MOJICHO paccmampusams Kak epems. Eciu nepemewamuvcsa no
nosepxnocmu 3emau, Hanpumep, ¢ Cesepnozo nonoca Ha 102 — WUPOMHbIE KpYeu
VBeUUUBAIOmMcs 8 ceoemM pasmepe. Imo noxodce Ha Bcenenmyro, Hauasuwiyiocs ¢ mouke u
pacwupsiowylocs. Bcenennas oocmuchem MAaKCUMATbHLIX pazmepos (Kak 3emias 6o3fe
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aKeamopa) u Haynem cmscusamvcs (npuoaudxcerue xk FOoxcnomy nonrocy). Ananocuuno
NONIOCAM HAYAN0 U KOHeY 6peMeHU OO0NNCHbL ObiMb OOHUMU U3 MOYEK NPOCMPAHCMEA—
epemenu. Ilpu smom npeononacaemcs, umo pacwupenue Bcenennoii 0ondxcrho 6bvi10
HA4amuvcsl ¢ 04elb 21A0K020 U YNOPSOOUEHHO20 COCMOAHUSL.

Uro ke ciyuuThbes, ecinu BceeraeHHas IpeKpaTUT pacUIMpeHHEe M HAYHET CKUMAThCA?
ObepHeTcs 1 TepMOAMHAMHUYECKas cTpena BenATh? HauHeT nmu ymeHbaThesi Oecriopsaok
co BpeMeHeM? YUto Oyjer ¢ JII0AbMH, €CiaM 3TO mpousoiiner? M mpupercs BCIIOMUHATH
«3aBTpAaIlHUE» LIEHBI NP KETAHUHM YTO-HUOYIb KYyNHThb, U OHU CMOTYT BCTPETUTD KMBOTO,
XOTsI U HEJaBHO TIOXOPOHEHHOr0 poAcTBeHHHKA? Takoe cocTossHME BEChbMa MajOBEPOSATHO.
Jlaxxe eciii BO3MOXKHO oOpaTHOe cxxatue BceeneHHoM, BpsA JAu OHO OyJIeT ynopsI04Y€HHBIM
Y TJIAJKAM, CKOpEE BCETO OHO MPOM30UJIET OMATH KE B CHJIBHO HEYNOPSAOYEHHOE, TAK KaK
HEYIOPSTIOYEHHBIX COCTOSHUN MHOKeCTBO. ClIe0BATENbHO, TEPMOAMHAMUYECKAs CTpeJia
HE 00paTUTHCS BCIIATH.

[Touemy TepMmoamHaMHuuecKass W KOCMOJIOTMUECKAas CTpEibl BPEMEHHM YKa3bIBalOT B
0JIMHAKOBOM HampasieHuu? [louemy Oecrniopsijok yBeIMYMBAETCS B TOM K€ HAIpPaBJICHUU
BpeMeHH, B KakoM paciuupsiercs Beenennas? Ilouemy mMbl Haxoaumcs B ¢aze paclIupeHus,
a He oxarusa? Jla moTomy, 4yTO mpu cxKaTuu BceleHHON MCUY€3aroT YCIOBUS, HEOOXOIUMBbIE
JUIS CYUIECTBOBAHUSI MBICISLIUX CYLIECTB, CIOCOOHBIX 3aflaBaTh ATH BOMPOCHL. OUYEBUIHO,
Bcenennas emie oueHb Jonroe BpeMs He OyneT .CKUMaThCs, a KOrja d5TO HayHeT
MIPOUCXOJIUTh, BCE 3BE3/bl BBITOPSAT, MPOTOHBI, HEUTPOHBI U JPYTHE TSKEIble YaCTHIIbI
pacnajayTcsi Ha JIeTKHMe, Hu3pacxofoBaB cels Ha ‘u3nyueHus. BceneHHas okaxercs B
COCTOSIHUM TIOJIHOTO Oecropsi/ika, W HUKAKOW, TepMOJAMHAMHUYECKOM CTpENbl BpPEMEHU
CYILIECTBOBAaTh He OyIeT.

3AAAHUA AN CAMOINOAIOTOBKM:

Mepeuncante KOMNOHEHTbl. BceneHHOoN.

OnuwunTe, KaK poXXAaKTCA-3BE3AbI.

Kakue tunbl 3Be3p Bam U3BeCTHbI?

Aaunte cpaBHUTEAbHbIM aHAAU3 CYLLECTBYHOLUM MOAEAdM BceneHHOM.
OxapaKTepusyure CTpenbl BPEMEHM.

MoryT AM cTpenbl BpEMEHU UMETb pa3HOE HanpaBAeHUE, 060CHYHUTE.

o0 eNp

41



OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

TEMA 4. IIpoucxoxaenue u crpoeHue CoJTHEYHON CUCTEMBbI.
ILnanersl Co/IHEYHOH CHCTEMBI.

I11an Jeknuun

1.  Teopuu npoucxoscoenus ConHeuHol cucmemoil.
2.  Cmpoenue coOTHeyHOoU Cucmemoi.

1. Teopuu npoucxoixcoenuna Conneunoi cucmemol

Bor yxe naBa Beka mnpoOiema mnpoucxoxaeHuss CONTHEUHOH CHUCTEMBbI BOJIHYET
BBIJTAIONIUXCSl MBICTUTENCH Hallell TiaHeThl. DTOW MpoOieMoil 3aHMMAaMCh, HAYMHAS OT
¢unocoda Kanra nu matematuka Jlannaca, actponomsl 1 pusuku XIX u XX croneruii.

Nmmanyun Kanrt (1724-1804) — nemenxuit  ¢uinocod, poaoHavYaTbHUK HEMEIKOW
Kjlaccuueckol Quiiocoguu, crodmuid Ha rpaHd dmoXx IIpocBenmieHUss W poOMaHTHU3Ma
pa3zpaboTail KOCMOTOHMYECKYIO THIOTE3y MpoucxoxaeHus « CONHEYHOM CUCTEMBI U3
TUTaHTCKOM MepBOHAuYaIbHOM ra3oBoi TymMaHHOCTH («BeeoOuias ecrecTBeHHass UCTOPHS U
Teopus HeGay», 1755 rox). KaHT ucxoaun u3 BOIOIMOHHOTO Pa3BUTHUS XOJIOTHOM MBUICBOM
TYMaHHOCTH, B XOJ€ KOTOPOTO CHayajga BO3HHUKIO ‘LUCHTPAJbHOE MACCHBHOE TEJIO —
oynyuiee CouHile, a TOTOM IUJIAHETHI.

IIbep-Cumon, mapku3 ae Jlamnac (1749-1827) — dpaHiy3ckuii MaTeMmaruk,
MeXaHUK, (u3uK u acTpoHoM. Jlamiac‘gokasan yctoWunBocTh COJHEUHOW CHUCTEMB,
COCTOSILIYI0 B TOM, 4TO Osarojaps ABMKEHUIO IUIAHET B OJHY CTOpPOHY, MaJbIM
HKCLEHTPUCUTETaM M MaJbIM B3aMMHBIM HAKJIOHaM MX OpOWT, JOJIKHA CYILIECTBOBATH
HEM3MEHSIEMOCTb CPEIHUX paccTosiHUM 1aHeT oT CojHIa, a KoJebaHus IPOYnX JIEMEHTOB
OpOUT JOJDKHBI OBbITh 3aK/FOUeHBI B BecbMa TecHble mpenenbl. [lepBelii  BbICKa3al
IPENONI0KEHNE, YTO HEKOTOPhIE HaOJ0jaeMble HA HeOe TYMaHHOCTH Ha CaMOM Jiele —
rajakTUK{, M0J00HbIe, "HamieMy MieuyHoMmy myTtu. Jlamac mnpemiokun HEepBYIO
MaTeMaTU4eCKl OOOCHOBAHHYIO KOCMOTOHHMYECKYIO THIIOTe3y 00pa3oBaHUs BCEX Tell
ConneuHoil cucremspl.  Jlamnmac cuurtan HepBOHAYaIbHYI0 TYMAaHHOCTb I'a30BOM U OuY€Hb
ropsiuel ¢ BBICOKOM ¢kopocThio BpaieHus. CxUMasch Moja IeHCTBHEM CHUJIbI BCEMUPHOTO
TATOTEHUs], TYMaHHOCTb, BCJIEACTBUE 3aKOHA COXPAaHEHHS] MOMEHTA KOJIMUYECTBA JBU)KECHUS,
Bpamajzach Bce ObicTpee M ObicTpee. [3-3a OONBIIMX LEHTPOOEKHBIX CHJI OT Hee
MOCTIEI0OBATENIbHO OTIEISUTUCH KoJblla. [I0TOM OHM KOHAEHCHPOBAIKNCH, 00pa3ys IIAHETHI.
Taxum obpazom, coriacHo runorese Jlamnaca, maneTsl 00pa3oBainch panbiie ConHIa.

Hecmotrpss Ha pasnuums, oOmed BakKHOH OCOOEHHOCTBIO ATHUX TEOPHH SBIISCTCS
npeacraBiaeHue o ToM, yTo CoJjiHeUHas CHUCTeMa BO3HUKIA B pe3yJibTaTe 3aKOHOMEPHOTO
pasBuTHsA TyMaHHOCTH. [lodTOMy M TpPHHATO HaA3bIBaTh 3Ty KOHIICHIIHIO “THUIOTE30i
KanTa-Jlamaca”.

Jxeiime XonBya Jxxuuc (1877-1946) - OputaHckuil (U3UK-TCOPETHK, aCTPOHOM,
MaTeMaTuk, mnpodeccop actpoHomuu KoponeBckoit accoumanuu B JIOHAOHE H3IOKHUI
OYEHb MOMNYJIIpHYIO B Havasie 20-ro Beka TEOpPHUI0 NMpOoUcX0xaeHUs] COIHEUYHON CUCTEMBI.
JIxuHe cymen pazpaboTaTh MpobIeMy TpaBUTAIIMOHHOW HEYCTOWYMBOCTH, OJarofaps demy
HAy4YHO ObUIO 0OOCHOBAHO MPOUCXOXKIECHUE HEOSCHBIX TEJI U3 Pa3peKEHHBIX Cpel, KaKUMHU
SIBJISIFOTCSI Ta30BbI€ M ra3omnbUieBble TymMaHHocTU. To, uro Jlammac u Kant cumranu camo
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caMOil pa3yMeoIUMCs, IMyCTh U He 0e3 OCHOBAaHMM, J[KMHC CyMen MepeBeCTH Ha S3bIK
¢bus3uku u Marematuku. ['unoresa J[)xuHca, TJIaBHBIM 00pa3oM, 3HAMEHHUTA T€M, UTO B HEH
BEILIECTBO, M3 KOTOPOro oOpa30oBalMCh IUIAHETHl, MOSBUJIOCH BECbMAa WHTEPECHBIM
cnoco6oM. [lo ero Teopun, ncxoaHas MaTepus, U3 KOTOPO MOTOM 00pPa30BAIUCH IIIAHETHI,
Obu1a BbIOpoIIeHa u3 ConHia (KOToOpoe K TOMY BpeMEHHU ObUIO YXKE JTOCTATOYHO ‘‘CTapbiM’
Y TIOXO0’KUM Ha HbIHEIIHEE) MPU CIy4YalHOM MPOXO0XKAECHUU BOJIM3U HETO HEKOTOPOU 3BE3/Ibl.
OT0 NpOoX0XKACHNUE OBLIIO HACTOJIBKO OJIM3KUM, YTO €0 MOKHO PacCMaTPUBATh MPAKTUUECKU
KaK CTOJKHOBEHHUE. braromaps mpuivBHBIM CHJIaM CO CTOpPOHBI HanereBiued Ha CoiHue
3BE3/Ibl, U3 MOBEPXHOCTHBIX cjioeB CoiHila Obula BeIOpomieHa cTpys rasa. [lozxe ctpys
CKOHJICHCHpOBaJIach M Jajla Hayayio miuaHetamM. Ho cerogs goka3zaHo, 4TO MOJOOHBIN
BBIOPOC HE MOT CTaTh MpapoauTeneM ImiaHer. Kak m B Xoje KOMETHOM KaracTpodbl
brodbdona, BeIOpOIIEHHOE BEHIECTBO MOKHO ObUIO Obl BepHYThCs Ha CoJHIIE, WIH, B
KpailHeM ciydae, OHO ObLIO OBl yBJICYEHO MPOXOAMBIIEH MHUMO 3BE3J0M, YTO, B WUTOTE,
MOBJIEKJIO Obl TMaJeHUE COJHEYHOTo BemiecTBa Ha He€. M HUOTKylna He cileayeT, 4To
BbIOpomieHHas u3 CojHIa CTpys TOpsuero rasa MOKET CKOHJIEHCUPOBATHCS B IUIAHETHI.
JlokazaHo, Takk€ YTO IUIAHEThl HE MEpPEeXUBAJIU CTAJUIO MOJHOIO paciiaBieHus. Takum
o0pa3oM, KocMoJIoruueckas runoTe3a JknHca okazanach HECOCTOSTEIbHOM.

Beinaromutiicst coBerckuit yuenbiii Orro KOasepny Lmuar (1891-1956) coerckuii
MaTteMmaTuk, reorpad, reodusuk, acTpoHOM, wuccicioBatenb Ilamupa, wucciaegoBaTeNb
Cesepa, npodeccop, Axagemuk AH CCCP u. AH YCCP, T'epoii Coserckoro Corosa
paspabaThiBal KOCMOTOHHYECKYIO TUMOTe3y O6GpasoBaHus Ten COJHEYHON CHUCTEMBI B
pe3yabpTaTe KOHJEHCAIIMM OKOJOCOTHEYHOTO-T'a30BO-TibIeBOoro obmaka. B 1944 roxy O.10.
HIMHUAT TPEeasioKUI CBOIO TEOPUIO MPOUCXOXIeHNUA COTHEYHOM CHUCTEMBI: Halla IJIaHeTa
oOpa3oBajiacb M3 BEIIECTBAa, 3aXBAUYEHHOTO M3 Ta30BO-TBUIEBOM TYyMaHHOCTH, Yepes
KOTOpY0 Hekoraa npoxoauiao CosHiie, y’Ke TorJja MMEBIIee MOUYTH “‘COBPEMEHHBIN BU/I.

HIMuAT BBIABUHYJ UACHO. 00 “aKKyMYJSIMU TUIAHET M3 posi HEOOJIBIIUX XOJOIHBIX
TBEPJbIX T€JI U HA3BAJI CBOKO THUIIOTE3Y «METEOpPUTHOW». [lepBOHayanbHO OH Ipeanosara,
YTO ATH Tella B BHJE «METEOPUTHOro oOyaka-posi» ObuM 3axBadeHbl COJHIEM U3
MEXK3BE3/IHOM cpenbl. BMecTe ¢ TeM, BcTpeda ¢ TakuM 00JIakoM, KOTOpOe MPH JalbHEeHIeM
Pa3BUTHM TUIIOTE3bL [TPEJICTABISIIOCh TOYHEE KaK ra3omblieBOe, ObUIO BEChbMa BEPOSITHBIM
coObITHEM, MOCKOMBKY . CoNHIle HA CBOEM IYTH BOKpYT LieHTpa ['amakTWKu mepecekaer
HKBATOPHAIIbHYIO 0OJIACTH HAIlIel 3BE3THOM CUCTEMBI, I/ie TAKUX 00JaKOB BECbMa MHOTO.

[To muenuto-llIMuaTa u ero mociemoBareseil, MIaHeTHAasE CUCTEMa 0Opa3oBajach M3
OTPOMHOTO YILIOIIEHHOTO Ta30MbIJIEBOTO MPOTOIIAHETHOTO 00JIaKa, HEKOTIa OKPY KaBIIETO
Connue. 3emiia U pOACTBEHHbIE €11 1aHeThl, 0T Mepkypus 10 Mapca, akKyMyJIMpOBaIuCh
W3 TBEpPABIX TEJ M YacTUL, a MPU aKKyMYJSILHHU IUIAHET-TUTaHTOB (IO KpailHEeW Mmepe
IOnurepa u Carypna), coaepkaliux B OCHOBHOM BOJOpOJ, Y4acTBOBAJI, CJIEJ0OBATENIBHO,
Hapsily C TBEpAbIMU TelamMu, Takke u ra3. OcoOeHHO neranbHO OblLia paszpaboTaHa
[IIMuaToM Teopus mailbHEWIIer »Bomrornu 3emin (Ha ocHoBe uaen B.M. Bepraackoro o
PaJOaKTUBHOM pa3oTpeBe ee Heap). BeiBoabsl kocMoronnyeckoi teopuu llIMuara xoporuio
COTJIACOBAJIUCH C HOBBIMU JIAaHHBIMH T'€OJIOTUH U TeOo(U3UKU O cTpoeHuu 3emid. [ 'umoresa
BIIEpBbIE OOBSCHSTA W 3aKOH pacrpezeneHus TuiaHeT B ConHEUHON cucteme (3aKOH
Tunnyca - Boge).

Hauunas ¢ 1961 roga sty runore3y pa3BuUBall aHTJIUHCKUI KOCMOTOHUCT JIMTTJITOH,
KOTOpBI BHEC B HEE CyIIeCTBEHHble ynyumieHus. [lo oOeum rumoresam “modru
coBpemeHHoe” COJHIIE CTaJKUBAaeTCs C Oojee WIM MeHee “PhIXJIbIM° KOCMHUYECKHUM
00BEKTOM, 3aXBaThIBasi YACTHU €T0 BEIIECTBA. TeM caMbIM 00pa30BaHUE TUTAHET CBSI3bIBACTCS
C TIPOIIECCOM 3BE€371000pa30BaHMSI.
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CerogHsmiHUN ypOBEHb pa3BUTHUA HAYKW YETKO YKa3bIBAa€T, YTO HEBO3MOXHO
MIOCTPOUTHh MOJIENb COJIHEYHOM CHCTEMBI C YYETOM TOJBKO TPAaBUTALMOHHBIX CHIL.
[lIBenckue actpodusuku X. AabBeH u [. AppeHmyc pa3pabaThBalOT MOJECIb,
YUYUTBIBAIOLIY IO BIIMSTHUE Ppa3IMYHBIX MPOLECCOB — TPaBUTALMOHHBIX,
MAarHUTOTHAPOJUHAMUYECKUX, JIIEKTPOMAarHUTHBIX U MIIA3MEHHBIX.

SAAAHUA ANA CAMOINOATOTOBKMU:

1. AaunTe CpaBHUTEAbHYIHO XapaKTePUCTUKY TEOPUU NMPOUCXOXKAEHUA COAHEUHOM
cuctembl KaHta v Aanaaca.

2. Touemy Teopusa AKUHCA CUMTAETCA HECOCTOATEAbHOWU?

3. Aaute 6onee noapobHyo xapaktepuctuky Teopuu 0.1, LLimuara.

4, B yemM OCOOEHHOCTU COBPEMEHHOW TEOPUU MNPOUCXOXKAEHUA  COAHEUYHOM
cuctembl?
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2. Cmpoenue Conneunoii cucmemol

Bpewms oOpazoBanust ConHeunoil cucremsl — 4.5-5 mupa. net Hazaa. Hame Comnnie —
oJHa W3 3Be3] Ha nepudepun ["anaktTuku MileuHbll yTh, BOJIM3U OT €€ SKBATOPHAIBHOU
mwiockoctu (paccrostnue oT ConHua o sapa ['amaktuku cocrabisieT okosno 30 Thic.
CBETOBBIX JIET).

ConHile npeacTaBisieT U3 ce0s paCKAJICHHBIN I1ap, BHYTPHU KOTOPOTO MPOTEKAIOT
TEPMOsIIEpHBIE PEAKIIUU TIPU TEMIIEPAType B HECKOJIBKO MUJUIMOHOB TpaaycoB. COCcTOUT B
OCHOBHOM W3 BOJIOpOJia M Telvs, MpUYeM MOCIeAHUM Kak pa3 U oOpasyeTcss u3 BoJaOpoAa
OpU TEPMOSJEPHOM peakiMu C OIPOMHBIM BBIJCJICEHUEM OHHEPruu. ITa JSHEPrus
paccenBaeTcsi B KOCMHUYECKOe HPOCTPAHCTBO, Momajgas W Ha Hamy IuiaHery. ConHie 1o
pasmepy B 109 pa3 Gombiie 3eMiaH, a Macca €ro MPeBOCXOIUT MacCy Hallel miaHeTsl B 333
TBICSIYU pa3s.

Bokpyr Coxnna kpome 3emiid o CBOMM OpOUTaM BpalalOTCs TUIAHETHI.
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Ilnaunera (ot rpeu. aster planétes — Omyxaaroniasi 38e3/1a) — HeOECHOE TEJ0, MPOIIEAIIEe
CTaJUI0 TPaBUTAIIMOHHOW muddepeHImany BelecTBa Ha HECKOJIBKO CIIOEB C Pa3IMuyHON
IUIOTHOCTBIO M HEBBIPOXKJIEHHBIM COCTOSIHUEM BEIIECTBA, B KOTOPOM HE IPOUCXOJSAT
TEPMOSJIEPHBIE PEAKIIIH.

Ha XXVI Accambnee MexayHapoaHoro acrpoHomudeckoro coros3a (MAC) npussTo
pelIeHHe Ha3bIBaTh IUIAHeTaAMM HeOECHbIE Tela, Bpalllalolluecs BOKPYT 3BE3/bl, HE
SBJISIIOIIMECS 3BE3/10M, 00Jajalolue JOCTAaTOYHOW TrpaBUTalUel, 4ToObl UMETh (opMmy,
onmu3Kyto K cepe u BOIMU3U OpOUT KOTOPBIX UMEETCS IIPOCTPAHCTBO CBOOOTHOE OT IPYTUX
TE.

NMnaxeTsol

Kapnukosbie
nnaHeTbl

v Ilnanerpl Co/IHeUHO# CHCTeMBI: JCIATCS HA JBE TPYNIBl — IUIAHETHI 3EMHOM
TPYIIIBI ¥ IIAHETHI-TUTAHTHI.

— K mnanetam 3emMHo#l rpymnmbl oTHOCIT Mepkypuii, Benepy, 3emito, Mapc —
IUTAHETHl HEOOJBIIOr0 pa3Mepa ¢ IUIOTHOCThIO P=3-5.5 r/em®; nMeromue YETKYIO
TBEP/IyIO MIOBEPXHOCTD.

— K mnaneram ruranram otHocsaT Omwurep, CatypH, Ypan u HenrtyH, xoTopbie
UMEIOT Ta30-XKUAKYI CTPYKTYpy y HMOBEPXHOCTH, & BHYTPU, BEPOSITHO, COJEpKaT
TBepaoe sapo. CpeaHsisi TUIOTHOCTh IUIAHET-TUTaHTOB P =1-2 r/em®; 1o pasmepam
OHM TIPEBOCXOJAT IUIAHETHl 3E€MHOM TPYIIBL 3ameuamenvHou 0COOEHHOCbIO
NIAHem-2UeaHmos AGIAemcs Haiudyue, mak HA3bl8AeMblX Kojaey. Imo CcKONnlieHue
MENKUX 4Yacmuy 2aza u nuliy, 00pawarwuxcsi noo0oOHO CHYMHUKAM BOKpY2
nianemsl. Haubonee omuemnuso euono xonvyo Camypua, oHo camoe 6onvuioe u
niomuoe. Y opyaux nianem-2ueanmos 2a30-nwliegvle Koavya bojee paspediceHvl.

Accambiies  MexayHapOJHOTO  aCTPOHOMUYECKOTO coro3a  (aBryct  2006r1)
nexnapupoBana, uro IIyTOH He s6isemcs nnaHeTol. XapoH Toxe OQUIIMAIBHO
nepectan ObITh TeM, ueM Obl1, — crryTHHUKOM [lmyTona. Teneps cuctema «IlmyTon —
XapoH» cuuTaeTcs JBOMHON KapJIMKOBOW IJIAHETON (IUIAHETOUAOM).
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s JlecaTkM CHyTHHKOB IIaHeT. Bokpyr kaxnoi u3 1uiaHer COJHEYHOM CHUCTEMBI,
kpome Mepkypuss u Benepsl, oOpamjaiorcss CIyTHUKH. Y Halled IJIaHEThl OJIMH
ecTecTBEeHHbIM cnyTHUK — JlyHa, y Mapca ux nBa — [eitmoc u ®oboc, y FOnurepa
M3BECTHO 16 cryTHUKOB, ecTh ciyTHUKU U y CarypHa, Ypana, Henryha.

% Tlosic acTepoua0B — THICSYM MAJIBIX IUIAHET, 3aHUMAIOIIMNA MECTO MKy Mapcom u
IOnurepom. Campiii kpynHbid actepous — Llepepa - Obut oTKpHIT B 1801 rogy u umeet
nuametp 4yTh 6osiee 1000 KUoOMeTpoB, OCTaIbHbIE ACTEPOUIbl 3HAUUTETHLHO MEHBbIIIE.

bibr ~

% Corau xomet. Ot npyrux Tesq COJTHEUHOW CHCTEMbI KOMETBHI PE3KO OTIMYAIOTCS HE
TOJILKO CBOMM BHJIOM, HO W (opmoili OpOUT, OONBIIUMHU pa3MepaMu, a TaKKe
CPaBHUTEIILHO OBICTPBIM, MHOTZIA OypHBIM pa3BHUTHEM. SApO KOMETHI COCTOUT U3
KaMHEW W 3ameps3miero jbaa. KoMeTsl IBIXKYTCS 1O OYEHb BBITSHYTBIM OpOHTaM,
noaxois To 6ym3ko k CoJHIly, TO YIAISISICh OT HETO Ha 3HAYUTEIHHBIC PACCTOSHUS.
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Bun komet mensiercs no mepe npubmmxenus kK Conniy. Branu ot Hero komera BuaHa
KakK cjlaboe TyMaHHO€ IMATHBIIIKO, KOTOpOe IepeMelaercs Ha (poHE 3BE3HOIO Heoa.
[Tpu npubnmxenuu k ComHIly e TaeT U o0pa3yeTcs ra3o-mblieBoe 001ako (rojosa),
a 3aTeM U XBOCT KOMETHI, KOTOPbIM MOYTH Beeraa HampasieH oT ConHua. Hekoropbie
KOMETBI IBUJKYTCS] IO HE3aMKHYTBHIM opOuTaM (mapadonam u runepOoiaM), HOKUIAAI0T
ConHeuHyo CUCTEMY, YXO/s K APYTUM 3Be3/1aM. BeposiTeH, KOHEUHO, U IPUXOJ KOMET
K HaM U3 JPYTIHX 3BE3JHBIX CHUCTEM. flpa KOMET Mo pa3MepaM OJU3KH HEeOOJIbIINM
actepouaaM. JluameTp rojaoBbl KOMETHl HHOTAA TOCTUTAeT COTEH ThICAY KUIOMETPOB,
a XBOCTBI POCTUPAIOTCS HA JECSITKUA U COTHU MUJJIMOHOB KUJIOMETPOB.

KenTtaBpbl — Jie[siHbIe KOMETOINOA00HBIE OOBEKTHI C OOJBIION MOIYOCkI0, OOJIbIIEH,
yem y FOmutepa (5,5 a. e.) u menbmieit yem y Henryna (30 a. e.). YV kpynHelimero us3
U3BECTHBIX KEHTAaBPOB, XapuKIIO, AUAMETp Mpuobau3uTeabHo paBeH 250 kM. IlepBsiii
oOHapyXEHHBIN KEHTaBp, XUPOH, TaKkxke KiacCUPUIMpoBaH Kak komera (95P), uz-3a
TOTO YTO MO Mepe npuobimkeHus: K COJTHILYy Y HETO BOSHHKAET KOMa, KaK U 'y KOMET.
Pernon TpaHCHENTYHOBBIX 00BEKTOB — NMPOCTPAHCTBO 3a HenTyHoM, BcE emé mMano
uccieaoBaHo. [IpeanonoxuTeabHO, OHO COIEPKUT TOJIBKO Malble Tejla, COCTOSIINE
TJIaBHBIM 00pa3oM U3 KaMHEW W JIbJa. DTOT PETMOH WHOTJA Tak)Ke BKIIOYAIOT BO
«BHEMHIOIW CONHEYHYI0 CHUCTEMY», XOTS Yallle 3TOT TEPMHUH HCIIOJIB3YIOT, YTOOBI
0003HaYaTh MPOCTPAHCTBO 32 MOSICOM aCTEPOUIOB U J10 opouThl HenTyHa.

Ilosic Koiinepa — o6nacte penaukToB BpeMEH oOpazoBaHus COJHEYHOW CHCTEMBI,
SBJISIFOIICHCST  OOJIBIIMM TIOSICOM OCKOJIKOB, TOJOOHBIM TIOSICY acTEPOUIOB, HO
COCTOSIIIIMI B OCHOBHOM W3 Jibjia. OH mpoctupaercs mexay 30 u 55 a. e. or ConHua.
CocragieH, TJIaBHBIM 00pa3oM, MasibiMi TejdaMu COTHEYHOW CHCTEMbl, HO MHOTHE U3
KpynHeimux o0bekToB mnosca Koiinepa, Takue kak KsaBap, Bapyna u Opk, mMoryt
OBITh TEepeKIacCHPUIIMPOBAHb B KAapJIMKOBBIE TUIAHETHI TIOCIE YTOYHEHHS WX
napametpoB. [Io ouenkam, 6o1ee 100 000 o6bexToB nosica Koitnepa umeroT nuamerp
6onpmre S0 KM, HO TIOJHAS Macca TOsica PaBHA TOJBKO OJHOW NECATON WM Jake
OIIHOM COTOM Macchl 3emiand. MHOTHE OOBEKTHI IMOsCa 00JaMAI0OT MHOKECTBEHHBIMHU
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CIYyTHHKaMH, U y OOJBIIMHCTBA OOBEKTOB OPOUTHI pacIioyiaraioTcs BHE IIOCKOCTHU
SKIUNTHUKU.

4 MHO0KeCTBO MEJKHX KaMHed u METCOPUTHBIX TEJ. MeTeOpBI — OTO JJIHNHHBIC
CBCTAIUNCCA CJICAbI, KOTOPLIC ITPOYCPKUBAOT B HOYHOM HeOe KOCMUYECKHE OOJIOMKM:
KYCKH KaMHeﬁ, KCJ1e3a, IIBINIMHKK OT KOMCT. Onu magaroT B aTMOC(i)epy 3eMJ'II/I,
PaCKaJIIOTCA OT TPCHUA U CroparoT. HCKOTopHe 00JIOMKH majgaroT Ha 3emnto. Ux u
Ha3bIBAOT MCTCOPHUTaAMU.

OcHoBHasi'Macea cuctembl cocpenotoueHa B Comnie (~99.9%), Ho 99% momenrta
KOJIMYECTBa JBHKeHHUs (''3amaca BpalleHUA" CHUCTEMbI) CBS3aHO C JABW)KCHHEM IUIAHET.
OpOuThl BceX IUIAHET MOYTH KPYTOBbIE, U Bce OHM (3a UCKIIOYeHHeM opouthl [LimyTona)
JeXKaT MPUMEPHO B TUIOCKOCTH SKIMNTUKH (B TwiockocTu ConHeyHoro skBatopa). [loutu
Bce IUIaHeThl oOpamatorcss Bokpyr ConHIIa B OJHOM HampaBlieHWH (COBMAAIONIEM C
HarpaBlieHHueM BpaieHusi CoJiHIa), KaK W MOYTH BCE CIYTHUKU BOKPYI CBOMX IUIaHET.
OpOuThl MiIaHET HE 3aMKHYTHIE, a CIHMPAJICBUIHBIC, T.e. BCE IUIAHETHI YIAISIOTCS OT
Connua. Poxnennsie nepesiMu Hentyn u [1nyToH, nmeronue Bo3pact okoio 12 mupa. et
ycHenu ynanuTbess Ha okpaumHy CoOJHEYHOM cucTeMbl, a Mojioa0oil Mepkypuii, Bo3pact
Kotoporo 1,7 mipn. JieT BpamjaeTcs OTHOCUTEIbHO Henaneko or ConHua. Bo3moxkHoO,
CYIIIECTBYET COBCEM IOHas IJIaHEeTa, UMEIoIIasi BO3pPACT JECATKU Thicsd jer. Ee opOuta
HAXOJUTCS B HemocpeacTBeHHOW Onmm3octu CoinHla BHyTpu ero Koponsl. KOHas manera
HeBeNnKa, 001a1aeT COOCTBEHHBIM CBEUEHUEM, U BO3MOXKHO TaKoi ke sspkocTu kak CorHIle
1 o3tomy Ha (pone CoJHIIa 3aMETHTD €€ JOBOJIBHO CIOKHO.
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OcHOBHBIE CBeJleHHs 0 IJIAaHeTaX Co/iHeYHOli CHCTEMBI.

CpeaHee :
paccTosHne oT | Macca | OkBaTop. N
HaseaHue Ne ot S [MNOTHOCTL | BpaLLeHust Mepunoa Yucno
La OTHOC. | AnameTp
nnaHetsl | ConHua (Mr/m3) Ha obpalleHus | CnyTHUKOB
3emnu (km)
MJTH. aKeaTope
a.e.
KM
Mepkypuit 1 04 58 0,06 4878 55 58,6 cyT 88 cyt Het
BeHepa 2 0,7 108 0,8 12104 5,25 243 cyt 228 ¢yt Het
3emns 3 1 150 1 12756 5,25 23 4 56 MuH 365 cyt 1
Mapc 4 1,5 228 0,1 6974 3,94 24 4.37 MWH 687 cyt 2
KOnutep 5 52 778 314 142600 1,33 9450 MyH 12 net 67
CatypH 6 10 1427 94 120200 0,7 104 14 mMuH 29 net 63
YpaH 7 19 2870 14,4 53000 1,1 204 84 ropa 27
HenTtyH 8 30 4496 17 49500 1,5 204 165 net 14
MnyToH 9 40 5946 0,002 4000 0,4 6,39 cyT 248 net 5

3AAAHUA AN CAMOINOAIOTOBKM:

1. MepeuucauTte OCHOBHblE KOMNOHEHTbI COAHEYHOW CUCTEMDbI.
2. JAauTe onpepeneHUe NMOHATUIO «MAAHETanr.

3. CocraBbTe cxeMaTUUECKUW PUCYHOK PACMOAOXKEHUA NAaHeT COAHEeUYHOW cucTembl

oTHocutenbHO ConHLA.

o 0k

Ka)KAOW rpynnbl NO MAAHY:

MopsakoBbin «Ne;

Ypanenue ot ConHua;
Macca, pyameTp, NAOTHOCTb;
0Oco6eHHOCTM NOBEPXHOCTH;

0Ocob6eHHOCTU BpalLeHUA No opbure;

Hannume cnyTHUKOB;
XapakTtepHble YepTbl U 0COOEHHOCTH.

Mepeuncanute 0OCHOBHbIE XapaKTEPUCTUKU NAAHET 3€MHOM Fpynnbl.
MepeuncanTe OCHOBHbIE XapaKTEPUCTUKK NAAHET-TUFraHTOB.
MpoaHanu3upyute Tabauuy, paHXUPYWTe NAAHETbI MO pas3mepy, Macce, Nepuoay
o6palleHus, nepuoay BpalleHUA Ha IKBaTOpe, NAOTHOCTU, YUCAY CMTYTHUKOB.

7. OnuwuTte no opHOM mAaHete COAHEUYHOW cucTeMbl (3a UCKAKOUEHUEeM 3eMAU) U3
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TEMA S. Ilnanera 3emuisi, 001asi CTPYKTYPa M XapaKTepUCTHKA
OCHOBHBIX reocgep

I11an neknuu

3apooicoenue u pazsumue nianemsl 3emis.

l'eoepaguueckue obonouku 3emnu.

Qusuueckue nos 3emau.

T'uopocghepa 3emnu. Qusuxo-xumuueckue c80UCMEa 800bl.
Ammocghepa 3emnu.

Oxpana 030106020 clos 3emu.

Buympennee cmpoenue 3emnu.

Teopus neomobunuzma. Ilpoucxoscoenue none3Hvix UCKONAEMBbIX.

NGO~ WNE

1. 3apoyxcoenue u pazeumue niaaHemvl-3emis

3emutst 3apoauiack B miasme CoyHIIA M BBIBEACHA MM Ha OKOJIOCOJIHEUHYIO OpOUTY
Oonee 4,5 mupa. netr Hazaa. HoBopoxnaeHHasi Obuia’ 1oBOIBHO mrycTpoil. OHa oOnetana
Bokpyr CoJiHIIa MPUMEPHO 3a § YacoB, a Ha 000POT. BOKPYT CBOEH OCH 3aTparmBajia OKOJIO
onHoro yaca. FOnas 3emus mpesactaBisiia coboi. chepy pamuycom B 1,5-2 paza MeHbIIe
pamumyca coBpeMeHHOW 3emin. BHyTpu cdepa.mMena TOHKOCIOHUCTOE CTPOCHHE, TIe
KaKIbI c1oi MOIITHOCTBIO OT 5 10 500 M (Bcero 150-200 Thic. ciioeB) ObLT CIOKEH TeM WU
MHBIM JIEMEHTOM MEPHOIMYecKOi Tabjuiibl MeHieneeBa U UMeN TeMIlepaTypy OJM3KYI0 K
abcomoTHoMy Hym0. C MOBEPXHOCTH..3eMiis HMeNla TOHKMN pacIUIaBJICHHBIN CIIOH,
00pa30BaBUIMIICS BCIEJICTBUE Pa30rpeBa 3aMOPOKEHHBIX aTOMApHBIX CJIOEB U Mepexoja ux
B MOJIEKYJISIPHOE cocTosiHue enfe B 1uia3Me CosHua. [ToBEpXHOCTHBIN CIION IPeaCcTaBIIsI
co0oif MarMy OCHOBHOT'O cOCTaBa ¢ TemrepaTypoil Beime 1500 rpamycos. Y 3eminu Oblia
ropsiyasi Mja3MeHHas atMocdepa, MO3TOMYy IOHas 3emJjs CBeTWiIach Kak 3Be3na. Ha
OKOJIOCOJTHEUHOM OpOWTE IO/ NEHCTBUEM MOIIHBIX IEHTPOOEKHBIX CHII, HMEBIIMX MECTO
BCJIE/ICTBHE OBICTPOTO 'OCEBOI0 BpAaIIeHHs 3€MJIM, YacTh PACIUIaBIEHHOTO CJIOSI B BUJIE
00JIBIION KarUI-OTAeNnIach OT 3eMJIM U CTajla Bpalatbcsi BOKpyr Hee. Tak oOpa3oBasiach
JlyHa.

3a 4,5 mapa. ner 3emud u JlyHa ypamunuce no cnupanu ot CoslHIA M 3aHAIU
MIPEIONPEICICHHBIE UM 3aKOHOM TSATOTEHHS COBPEMEHHbIE OpOMTHL. JlyHa 3a 3TO Bpems
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M3MEHWIACh He CHiIbHO. OHA JHUIIb OCThUIA M yBEJIWYHIIA OKOJIO3EMHBIN panuyc opOuTsl. B
Hactosimee Bpemsi JlyHa mpexacraBiseT co00il MpakTUYECKH OAHOPOAHYIO cdepy,
BBIMIOJTHEHHYI0 MarMaTH4eCKHMMH TIOPOJaMH OCHOBHOTO cocTaBa. B sape JlyHsr He
WCKJIIOYEHO TMPHCYTCTBHE €IIe HE OCTBHIBIICH paCIUIaBJICHHON Marmbpl TaKK€ OCHOBHOTO
COCTaBa.

BcnencTeue TemmoBoro pacuiMpeHus CIOeB (MCTOYHUKU TETIa COJTHEYHAsl YHEPTUs U
pacIuIaBlIEHHBIN cioi), 3emiis MEAJIEHHO W TMOCTOSIHHO YBEJIWYUBajach B JAMAMETpPE U
3aMeUIslIa CBOe CyTOuHOe BpamieHne. OO0pa30oBaHNI0 MAaTEPUKOB M OKEAHOB 3eMJiIsl o0s3aHa
TaK ke 3aMOpokeHHBIM ciosM. [lo mepe ymanenust 3emin ot CoJHIIA |, CIEIOBATEIBHO,
YMEHBIIIEHHUS TIOCTYIUICHUS COJIHEYHON SHEPTHH, HAa MOBEPXHOCTH PACIUIABICHHOTO CIIOS
oOpa3zoBayach 0azaabTOBask KOpKa (3a4aTku OyAyuieil TuTocgepsl).

N3 3amopokeHHBIX clloeB B JuTocdepy, ruapochepy U arMmochepy Ha BCEM
MNPOTSHKCHUW  TEOJIOTUYECKOW HCTOPUM  3eMJIM  TEePUOJMYECKH TIOCTYNalld  HOBBIC
XAMHYECKHE DJIEMEHTHI M MX W30TOIMBI, T.€. XHMUYECKUN COCTaB Ha3BaHHBIX cep He ObuI
MOCTOSTHHBIM, @ W3MEHSUICS BO BpPEMEHH. BO3MOXHO, B 3aMOPOKEHHBIX CJIOSX 3alHCcaH
TEHeTUYECKHIA KOJ 3eMJIM U, pa3rajgaB €ro, Mbl CMOXXEM YBEPEHHO HApHUCOBATh MPOIILIOE
3emui ¥ IPEIBUIICTH €€ OyayIee.

3emist — <TpeThsi TuiaHeta ot CofHIIA W TATas MO Macce cpeaw IwiaHer. [lpu
HAOJIIOJICHUY C JPYTHUX IUIAaHET 3eMJIsl — OUYCHb SIPKUH OOBEKT.
— 3emus ynanena ot Connna Ha 1 a.e.;
— JuaMeTp ruiaHeThl — 12,8 ThIC. KM;
— macca — 5974 x10% TOHH;
— cpennsis Temmepatypa 288 K (+15° C);
— CpenHss IIOTHOCTD 5.515 I‘/CM3;
— o6bem 3emun 1 083 207x10°8 km®
— rugpocdepa - 70.98% moBepxHOCTH MIaHeThl 3emirs (362 033 000 kmP);
— cpenssis rimyouna rugpocdepsl 3554m;
— BEC BCeH BOJbI = MPUMEPHO 1.32x 10" 1, wm 0.022% ot o61ero Beca 3eMiIn.
— MakcUMalbHas JUIMHA OKPY>KHOCTH 10 3kBatopy - 40 075,02 km;
— MakcumanbHas JyuHa no mepuauany 40 007,86 km
— rom@aas nopepxHoctu 510 065 600 KM>

— mepuoja oOpaIrieHusi BOKPYT OCH, T.€. IEHCTBUTEIbHBIN 3BE€3/IHBIN JIeHb, TPOI0IIKACTCS
23 4 56 muH 4,0996 c.
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Pacxoorcee mnenue, umo 3emns umeem ¢hopmy wapa, HeeepHo, oHa npedcmasisem
o001l CnAOCHYMblUL chepoud, m.e. He NPABUILHYIO Chepy, HEMHO20 CHCAMAs ¢ NONICO8 -
2eouo.

Paccmosnue om FOoicnoco 0o Cegeprozo noatoca pasno 12 713,505 km, , 8 mo epems
Kak ouamemp 3emnu Ha sxeamope - 12 756,274 xm., umo na 42,769 xm b6onvwe. Ho eciu
OvImb ewé mounee, mo 3emunsa umeem opmy epyuiu, m.K. ee Ce8epHbulil NOJAPHBIN PAOUYC
Ha 45 Km OnuHHee, ueM HOJCHBIN. DKEAMOp mMakdce umeem HebONbULYI0 INTUNMUYHOCTD:
€20 OMUHHAas ocv (npoxooswas eoausu 37 3.0.) Ha 159 m OnunHee e20 KOpPOMKOU OCU.
Haubonvuwee omxnonenus om gpopmol npasunivroco saiuncouda y 3emau Habnrooaromes 6
patione Ilanya-Hosas ['eunes. (evinykiocmo 73 m) u 6 patione Mnoutickoeo okeama x r2a
om Ilpu-Jlanku (énaouna 105 ).

3eMuisl cCOBepINAET YeThIpe BH/IA IBUKEHHS:
1- JIsmxenue BMect€ ¢/ ConHeuHoi cuctemMoit BOKpyT 1eHTpa ["anaktuku. Onun 060poT -
rajaktudeckuit tof (230 umu 280 MiIH. JeT).
2- JIsmwxenue BOKpyr CoJiHIA MO AILTUNTHYECKON opOuTe, OJIM3KON K KPYry pajnycom
okono 149,6 muH. kM. Ilepumon oOpamenusi - roa. IlnockocTs opOUTHI Ha3bIBaeTCs
TJIOCKOCTBIO SKITUTITUKH.
3- Bparmienue 3eMiun BOKPYT CBOEH OCH - OIMH 000POT 3a CYTKH.
4- OOGpartenue BOKpyr oOiiero ¢ JIyHoii neHTpa mace ¢ nepuojom 27.32 cyTok.

3emiisi — €IMHCTBEHHAs IIJIaHETa, HAa KOTOpPOW OOHapyKeHa >KU3Hb. XUMUYECKUUH
cocTaB 3eMJIM CXOX C COCTaBOM JIPYTUX IUIaHET 3eMHOU rpynmsl. [Ipeobnanator Ha Hamei
IJJaHETE€ TaKhue OJJIEMEHThl KaK >Kelle30, KUCIopoJd, KpeMHuil. CojepkaHHue JIETKUX
AJIEMEHTOB HEBEIIMKO, MOJIEKYJbl BOJOpOJa W Tenus, ob0namas OONBIIUMU CKOPOCTSMH,
JIOBOJIBHO JIETKO MPEOAOJEBAIA MPUTSKEHUE CKPOMHON IO CpPAaBHEHUIO C IUIAHETaMU-
rurantamu 3emin. AtMocdepa 3emiin 6oJiee 4yeMm Ha TpH YE€TBEPTH - a30T.

Byaymee 3emuu kak mianersl. [lo mepe nanbHeimero ynanenus 3emiau ot ConHila
U, CIEJOBaTEIbHO, yMEHbLIEHUS TNocTyrieHuss CoONHEYHOW BSHepruu, 3emiis J0JHKHA
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OCTBITh. Ha HEll MPaKTUYECKHU MPEKPATATCS aKTHUBHBIE T€OJIOTHYECKHUE MpoLecchl. byayiee
3emun — 3TO HacTosiee Mapca.

Ho Oyaymee 3emistH He Tak yxe MpauHo. [IpoHuMKHYB mon autochepy, 4YeloBeK
MOXXET CTaThb O0OJaJaTeieM HECMETHBIX COKPOBMIL B BHUAEC 3aMOPOXEHHBIX CJIOEB
XUMHYECKHX DJJIEMEHTOB. MHBIMU ClIOBaMH, OPUPOJHBIMH PECYPCAMH YEIOBEYECTBO
o0ecrnevyeHo, Ha/l0 TOJbKO CYMETh UX B3SITh.

Bbonee Toro, B Oyaymiem, 3a CU€T CO3HATEIBHOTO Pa3MOPaKMBAHUS DIIEMEHTAPHBIX
CJIOEB, JIIOAM CMOTYT OXHUBHUTH 3aCTBIBIIYIO IUIaHETy Mapc, BO3pOIMTh HAa HEWU
€CTECTBEHHYI0 aTMocdepy M cO3[aThb YCIOBHS HPUrOAHbIE IS KU3HU. YenoBeuecTBO
JNEUCTBUTEIIBHO  MPEBPATUTHCS, COMVIACHO MBICIA  BbICKa3aHHOM BepHaackum, B
IEOJIOTHYECKYI0 U KOCMUYECKYIO CUITY.

3AAAHUA AN CAMOINOAIOTOBKM:

1. OxapaKrepusyuTte «toHY0» 3eMAIO.

2. OnuwwuTe npouecc obpasoBaHUsA CNyTHUKA 3eMAU.

3. OnuwuTe U3MEHEHUs, NPOUCXOAALLUE C NMAAHETOU MO Miepe ee yAaneHUsa OT
ConHua.

4. CoctaBbTe TabAULY OCHOBHbIX XapaKTEPUCTUK 3eMAU.

5. 060cCHy1UTe coBpeMEHHbIe NpeAcTaBAeHUA 0 popme 3eMAM.

6. [MMpoaHanusupyuTte noppobHee Oyaywiee 3eMAM KaK NAAHETDI.

2. T'eozpagpuyeckue 0b6010uKku 3emnu
B ctpyxrype 3eminu Boiensercs 6 reorpapuueckux 000104eK:

<> aTMocdepa, ¢ Jsmrocdepa,
<> ruapocdepa, ¢ nmpocdepa
<> ounocdepa, % meHTpocdepa.

ATMoc(epa—BHENIHSA ra3oBast 006010uyka 3emiid. Ee HIDKHSSA TpaHuIla IPOXOIUT 110
mutocepe u ruapocdepe, a BepxHsis—Ha Bbicore 1000 kM. B armocdepe paznuyaror
Tponocdepy (ABUTArQIMIUICA Ci0M), cTpaTocdepy (crmoit Haa Tpomochepoit) u noHochepy
(Bepxuuit crnoif). Cpenusisa BeicoTa Tpornochepbi—10 kM. Ee macca cocrasnsier 75% Bceit
macchl atmochepsl. Bo3ayx Tpomocdepsl nepeMeniaeTcsi Kak B TOPU30HTAIBHOM, TaK U B
BepTUKaIbLHOM HampasieHusx. Hamg tponocdepoit Ha 80 km noguumaetcst crpatochepa. Ee
BO3/yX, MEPEMENIAIONIMNIACS JIUIb B TOPU30HTAJILHOM HalpaBlIeHUU, oOpaszyer ciou. Emie
BBIIIIE MPOCTHPAETCS HOHOC(hEepa, MOTYyUUBINAs CBOE HA3BAHUE B CBSI3U C TEM, UTO €€ BO3/IyX
MOCTOSIHHO MOHU3UPYETCS O] BO3JCHCTBUEM YIbTPAPHUOIETOBBIX M KOCMUUECKUX JIYUEH.

I'mapocgepa 3anumaer 71% noBepxnoctu 3emnn. Ee cpeHsis COIEHOCTh COCTAaBISET
35 r/n. Temnepartypa okeaHU4ecKoi moBepxHocTH — OT 3 A0 32 °C, TIOTHOCTh — OKOJIO 1.
ConHeuHblii cBeT MpoHUKaeT Ha Tyouny 200 M, a yiabTpadHoaeTOBbIE JIyYl — Ha TIIyOHHY
10 800 M.

54



OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

MoHocdepa
CrpaTtocdepa
Armocdepa P bep 5
S 2 i ST
=7 OsoHOBHIA €NOH- .
= = T TN S - =y — — ==
17——-—__“,___“;_': Blatetbead e gl
8 T
. ponochepa
=y
(&)
(o]
=
%3]

Buocdepa, unu cdepa ku3HH, chauBaeTcs ¢ arMmocdepoit, ruapocheport u
mutocepoil. Ee BepxHssi rpaHMiia JOCTUTAET BEPXHUX CJIOEB Tpomocdepbl, HUKHIT —
MPOXOJIUT MO JIHY OKeaHCKuX BHaauH: buocdepa mompaznensercs Ha cepy pacTeHUU
(cBbrmze 500 000 BuaoB) u cdepy kuBoTHBIX (cBbie 1 000 000 BuAOB).

Jlutocpepa—xkamennas o6Gesiouka 3emau—rtommuaod oT 40 mo 100 km. OnHa
BKJIIOUAET MaTEpPHUKH, OCTPOBA W, JJHO OKeaHoB. CpenHss BbICOTA MAaTEPUKOB HaJl YPOBHEM
okeana: AHTapkTuabl—2200 M, A3un—960 M, Appuku—750 M, CeBepHOil AMEpUKH —
720 M, FOxnoii Amepuku — 590 M, EBponibl — 340 M, ABctpanuu — 340 m.

IMupocdepa pacronoxkena moa autochepoil. DTo orHeHHas obOosouka 3emiu. Ee
Temreparypa moBsHiraercs npumepHo Ha 1°C Ha kaxaple 33 M rayounsl. [loponabl Ha
3HAYUTENbHBIX FIYyOUHAaX BCIEJACTBUE BBICOKMX TEMIEpAaTyp M OOJBIIOrO JaBIICHUS,
BEPOSTHO, HAXOAATCS B PACIUIABICHHOM COCTOSTHUU.

Ientpocdepa, unu sapo 3emnau, pacnojoxkeHa Ha riayouHe 1800 kM. Ilo mHeHHIO
OOJBIIMHCTBA YYCHBIX, OHA COCTOMT M3 jKelle3a W Hukens. [laBneHue 31ech IOCTHraer
3x10™ Tla (3)(106 atMocdep), Temmeparypa — HECKOJNBKHX ThICSY TpaaycoB, B kakom
COCTOSIHUM HaXOJIUTCS SIAPO, TIOKA HEU3BECTHO.

Ornennas cdepa 3emiid MPOJOIDKAET OXJIaXKIaThesa. TBepaas 000J0YKa yTOJIIAeTCs,
OTHEHHasl — crymiaercs. B cBoe BpeMs 3To npuBeso K GOPMUPOBAHHUIO TBEPBIX KaAMEHHBIX
rIbI0 — MaTepukoB. OHAKO BIUSHUE OTHEHHOW cdephl Ha KU3Hb TUIAHETHI 3eMIIs BCe ellle
OUYEHb BEJIMKO, TaK HEOAHOKPATHO MEHSUIMCh OYEPTaHUsI MATEPUKOB U OKEAHOB, KIMMAT,
coctaB aTMOC(hephl.

3. Du3uueckue noas 3emau

duznueckre Mmosisi 3eMIM BKIHOYAIOT TPaBUTAIMOHHOE, MAarHUTHOE, M TEMJIO0BOE
nonga. dusnyueckue Moyl 3eMJIU OXBATHIBAIOT HE MeHee 2 MIH. KM. DTH Mpeebl
ONPENIEIAI0TCS TPABUTAIIMOHHBIMU U 3JIEKTPOMATrHUTHBIMU MOJISIMH.

I'paBuTanmoHHoe nose 3emMJM COCTaBISET JIBE Chephl:
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1. Cdepa Xunna, paguyc 3Toil cepsnl cocraiser okono 1500000 kM u onpexnenser
paccTosiHue, Ha KOTOPOM MOT'YT JIBUTaThCs TeJla, OCTaBasICh CIYTHUKAMU 3€MJIN.

2. Cdepa, pammyc xoropoit 260000 kM, B mpeaenax KOTOPOTO 3€MHOE MPHUTSHKCHHE
MIPEBBILLIAET COJIHEYHOE.

I'paBuTtannonHble B3aumMoaecTBus ColHIA, a TAaK)KE U JAPYTUX IUIAHET HA 3€MHYIO
OpOHUTY BBI3BIBAIOT BEKOBBIE BO3MYULICHHMS KOJeOaTeNbHOrO XapakTepa, KOTOpbIe
CYILLECTBEHHO BJIMSIIOT Ha COCTOSIHME OMochephl U YeToBeKa.

I'paBuTanimonHoe mose 3eMiM ONpenensieT CHly TSDKECTH Ha IOBEPXHOCTH.
Yckopenue CcBOOOAHOTO TajAeHUs Ha 3emile pa3IudyaeTci B 3aBUCUMOCTH  OT
pacnpeieneHns MIOTHOCTH MOPOJ, HEPOBHOCTH MOBEPXHOCTH NIl KOHKPETHON MECTHOCTH.
OTKJIOHEHUSI CHJIBI TSIKECTH B JTAHHOM MECTE OT TEOPETHUYECKUX 3HAUEHUU HA3bIBAIOT
IPaBUTALIMOHHBIMM aHOMaJUsIMU. B cpenHem 3HaueHusi yCKOpEeHHs] CBOOOJHOIO MaJeHUs
M3MEHSIOTCS 0T 9,78 M/cex’ (Ha momocax) g0 9,83 m/cek’ (Ha SKBaTOpE). DTH 3HAUCHHS
paccuuTansl A1 Gopmbl 3emiid, Kak cepona, YTo He COBCEM TOYHO.

MarnauTtHoe moJie 3eMJIM, KaK MOKa3ajly MCCIIEJOBaHUS, BBIMIOJHEHHbBIE C TOMOIIIBIO
pPaKeT U CIyTHUKOB, MPOCTUPAETCS HA PACCTOSHUE OKOJIO JIECATH 3eMHbIX paauycos (100-
200 ThIC. KM), I/Ie€ €ro HaNpsHKEHHOCTh MPAKTUYECKH CPaBHUBAECTCS C HAMPSKEHHOCTHIO
MEXIUIAaHETHOTO MAarHUTHOTO TOJIA.

HampsokeHHOCTP  MarHWTHOTO TOJISI HAa TOBEPXHOCTH 3eMJIM  HEoJWHakoBa. B
MOJISIPHBIX 00JIACTSX OHA JIOCTHraeT 8.10° —9.10° A/m, a Ha AKBATOpPE HAMPSHKEHHOCTh
ymenbimaercs 10 5.10° A/m. TTo Mepe yaaneHus 0T 3eMIH HAMPSKEHHOCTh YMEHBIIACTCS
MPOIMOPIIMOHAIBLHO KyOy pacCTOSHHUSL.

TennoBoe moJsie 3emis uUMeeT ~KaK BCsiKoe Harperoe Teno. DakTopsl,
oOycClIOBJIMBAIOLIME HAarpeBaHue 3eMJIM, . JIeJIATCS Ha BHEUIHME (COJIHEYHas >SHeprus,
NPUIMBHOE TPEHHE, KOCMUYECKOE M3JIyUYE€HUE) U BHYTPEHHHUE (Terionepesada u3 riryOuHsbl
3eMiM, TepMajlbHble BOJBI, BYJIKAHU3M, 3€MJIETPACEHUS, XO3AHCTBEHHAasl JESTEIbHOCTb
yenoBeka). OCHOBHBIM HMCTOYHMKOM, TeIIOBOro nojs sipisercs ComHie. 3eMisl Mojydyaer
OJHY JBYXMWUIMApAHYIO0 4acCTh TeruioBoro notoka ConHuma. Ha BepxHIO TIpaHHILY
MPUXOIUT TEMIOBOH TMOTOK; paBHbIit 1370 JIk/M°, 4TO COOTBETCTBYET CHKMIAHHIO 1 MIpa T
HeTH.

Temneparypa Ha moBepXHOCTH 3eMJI KOJIEOIeTCsl B JOCTATOYHO OONBIINX Hpezesnax.
Camasi Hu3Kas TeMIEpaTypa 3aperucTpupoBaHa B AHTAapKTHIE Ha cTaHiuu Bocrok -89°
C, a camas BeicOKas -'B Tpunosu (Cesepras Adpuxka) +58° C.

C yBenuuenueMm riiyOuHBI B jJuTocdhepe U ruapocdepe KosueOaHHs TeMIlepaTypbl
yMeHblIatoTcs. [yOMHa, Ha KOTOpOH Temmeparypa MpakTUYeCKH He MEeHseTcs,
Ha3bIBAE€TCS CJIOEM NOCTOSHHBIX Temmeparyp. Hamuume Takoro ciost o0OBSACHSET
00pa3oBaHuE BEYHOU MEP3IIOTHL.

3AAAHUA AN CAMOINOAIOTOBKM:

1. CoctaBbTe CXeMaTUYECKUIW PUCYHOK reorpapuuyeckux obonrouek 3emMau.
2. MaiiTe KpaTKylo XapaKTepUCTUKy reochep 3eMAu.
3. Mepeuncanute U oxapakTepusymTe 0OCHOBHbIe GU3UUECKHUE NOAA SEMAMN.
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4, T'uopocghepa 3emnu. @uzuko-xumuueckue ceolucmea 600bl

I'mapocdepa — BogHas 00oj0YKa 3€MHOrO IIapa, PAcloONOXKEHHAs B HMKHEH 4YacTu
aTMoc(depbl, Ha TOBEPXHOCTU 3€MHOW KOPBI U B €€ TOJIIIE, IPEACTABIISAIONIasi COBOKYITHOCTb
OKEaHOB, MOPEHl M BOJHBIX OOBEKTOB CYIIHU (PEK, 03ep, OOJIOT, MOI3EMHBIX BOJI, CHEKHOTO
nokpoBa u yenHukoB). Ilo cBoum rpanunam rujpocdepa coBmamaer ¢ Ouocheport B
nonuMannu B.M. BepHanckoro. MckmrounTenbHas poiab BOJBI B KA3HHU YEJIOBEKA U BCETO
KUBOTO Ha 3emiie 0O0yCJIOBJIMBAET OOJIBIIOE M IMOCTOSHHO BO3pAacTarollee BHUMAHHUE K
U3YYEHHIO TUAPOChEPHI U PEXKUMY BOAHBIX OOBEKTOB.

3emHass ¢opMa JKM3HM YPE3BBbIYAITHO TECHO CBsi3aHHas ¢ ruapocdepoid. OO0 3TOM
CBUJETENICTBYET XOTSI Obl TOT (PakT, YTO BOAA €CTh OCHOBHOW YacThIO MAacChl JIOOOTO
3eMHOT0 Opranu3ma (4ejaoBek, Hampumep, Oomnbiiee kak Ha 70 % COCTOUT U3 BOJBI, a TaKWe
OpraHu3Mbl, Kak wmeny3a wid Ha 97-98 9%). OueBuaHO, YTO KU3Hb Ha 3emJiie
chopMUpOBAJIOCH JUIIb TOTAA, €CIM Ha HeW mosiBuiach rujpocdepa, a 3TO MPOU30LLIO
MOYTH C Hayaja CylIeCTBOBAHUS Halllel MiiaHeThl. MHOTHE U3 CBOMCTB KUBBIX OPraHU3MOB
00yCIIOBJICHHbIE HMMEHHO CBOMICTBaMHM BOJBI, caMas e BoAa €CTb (PEHOMEHAJIbHBIM
COEJIMHEHUEM.

duznyeckre cBoiicTBa BOAbI. Uncrasg Boja mpo3pavyHa, HE MMEET 3amaxa U BKyca.
Hau6ombinyio mmioTHOCT oHa umeer npu 4°C (1F/CM3). II;moTHOCTH J1BIa MEHBIIE
TJIOTHOCTH KUAKOW BOJIbI, IOATOMY JIeJ] BCIUIBIBAET Ha MOBEPXHOCTh. Boja 3amep3aet nmpu
-1°C u xumut npu +100°C npu masnennu 1017325 Ia. OHa MI0XO MPOBOAMT TEILIOTY U
OYEHb IUI0XO MMPOBOJUT JIEKTPUYECTBO. Boga ~ XOpomuil pacTBOPUTEIIb.

Monekyna BOJbl HMMEET YIVIOBYH..(DOpPMY: aTOMbl BOJOpOJAa IO OTHOIIEHUIO K
KHCII0poJTy 00pasytoT yrom, pasHbiii 104,5 €. [lo3TOMy MOJeKyIa BOJIbI — AMIIONb: T YaCTh
MOJIEKYJIBI, T/I€ HaXOJUTCA BOJOPOJ;, 3aps’K€HA IOJIOKUTENBHO, a 4acTh, INI€ HAXOJUTCS
KHCJIOPOJ — OTPULATEIbHO. bnarosaps moyIpHOCTH MOJIEKYJ BOJBI DJIEKTPOJIUTHI B HEU
JUCCOLUUPYIOT Ha HOHBI.
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B xunkoit Bome Hapsamy ¢ oObuHBIME  Mosiekynamu  H,O  comepxarbcs
acCOLIMMPOBAHHBIC MOJEKYJBI, T.€. COeIWHEHHbIe B Ooisiee cnmoxkubie arperatsl (H,O)y,
Omaromapss 00pa3oBaHWIO BOJOPOAHBIX CBs3ed. Hammamem BOTOPOIHBIX CBS3EH MEXTY
MOJIEKYJIaMH BOJIbI OOBSCHSIOTCS aHOMAalNuU €€ (U3UYECKUX CBOWCTB: MaKCHMalbHas
miorHocTs 1ipr 4°C, BHICOKAs TEMIIEPATypa KHIICHHS, aHOMAJIbHO BBICOKAs TEIIOEMKOCTb.
C noBbIIIEHUEM TEeMIEPaTypbl BOJOPOJHBIE CBS3M Pa3pbIBAIOTCS, a MOJIHBIA pPa3pbiB UX
HACTyNaeT MpHU MePEeX0/Ie BOABI B map.

Xumuueckue cBoiictBa Boabl. Boga — BecbMa peakimonHocnoco0Hoe BemecTBo. [Ipu
OOBIYHBIX YCJOBHSIX OHA B3aUMOJCHCTBYET CO MHOTHMHU OCHOBHBIMH M KHCIOTHBIMHU
OKCHJIAMH, a TAKXKE CO LIEJTOYHBIMHU U HIEJTOYHO-3EMEJIbHBIMU METAJUIAMH, HAIIPUMED:
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H,O +Na,O = 2NaOH 2H,0 + Li = 2LiOH + H,T
H,0O +SO, = H,S0, 2H,0 + Ca = Ca(OH), + H,T

Bona o06pa3yer MHOTOYMCIIEHHBIE COEAMHEHUS — TUAPATHI (KPUCTAIUIOTUAPATHI), HAIPUMED:

H,O +H,S0O, = H,S0O, H,0O 10H,0 + N3.2803 = N3.2803 " 10H,O
H,O +NaOH = HaOH 'H,0 5H,0 + Cu SO, = Ca(OH)z 5H,0

OueBHIHO, COEAMHEHNS, CBA3BIBAIOIINE BOAY, MOTYT CIIY>)KUTh B KAUE€CTBE OCYIIUTEIIEH.
K BaXHBIM XMMHYECKHUM CBOICTBAM BOJbl OTHOCUTCS €€ CIIOCOOHOCTh BCTYIATh B peakluu
TUAPOJIMTHYECKOTO PA3I0KECHHUS.

Bona, conepkamas Tskensld  BOAOPOA, HasbiBaeTcs Tspkenoil Bogoit  (D0).
XHAMHMUYECKUE PEAKLIUH C TSHKEIOW BOAOW IMPOTEKAIOT 3HAYUTENIBHO MEIJICHHEE, YeM C
oObryHOM. [loaTOMY OHa TIPU ITUTENHHOM BJIEKTPOJIN3€ OOBIYHOW BOJbBI HAKAIUTMBACTCS B
anexkTposnsepe. IlpuMeHsercs Tspkenas BOJa B KAayeCTBE -3aMEUIMTENST HEUTPOHOB B
SJIEPHBIX PEAKTOpax.

Hexomopuie yuenvie cuumarom, umo 6cs euopocgepa. 3emnu, 6 cywHocmu, ecmv 00OHA
CUCAHMCKASL «MONEKYIA» 600bl. Ycmanoeneno, -umo..800a ModHcem aKmusupo8amsvcs
ecmecmeeHHbIMU INeKMPOMASHUMHBIMU NONAMU 3EMHO20 U KOCMUUECKO20 NPOUCXONHCOCHUS
(6 wacmuocmu uckyccmeennozo). Upeszsviuating unmepecHviM ObIIO HedasHee OMKpbIMue
DPAHYY3CKUMU YUEeHbIMU «NAMAMU 800blY. Bo3modxcno, mo, umo buocepa 3emau ecmv
COUHBIM CYNEPOP2AHUIMOM, U 0OYCI0BILEH-IMUMU CEOUCMBAMU 800bl? Beodwb 6ce opeanusmul
— 9MO COCMABHbLE YACMU, «KKANIUY IMQU CYNePMONeK)Ibl 3eMHOU 800bl.

3AAAHUA AN CAMOINOAIOTOBKM:

1. YKaxwuTe rpaHuubl ruppocdepsbl.

2. [Mepeuncaute pU3nYecKue CBOMCTBA BOAbI.

3. Mepeuncaute xXMMMUUYECKHE CBOUCTBA BOAbI, YKaXXUTE Ha3BaHUA U GOPMYAbI
Pa3AMUYHbIX XMMUYECKUX COEAUHEHUU C BOAOM.

HapucynuTte cTpyKTypHY0 GOpPMYAY BOAbI. YKAXKUTE NOAAPHOCTb aTOMOB.
KakoBo 3HaueHue BOAbI ANA XKUBOro?

o B

5. Ammocgepa 3emnu

ATMocdepa yaepKUBaeTCs y 3eMJIM CHJIaMU TpaBUTalMU. XOTs €€ o0Ias TOJIIMHA
npeBbimaer 800 kM, OojbImas YacTh BO3JAyXa HAXOJIUTCA y TOBEPXHOCTH 3E€MIIU.
dakTHudecKu, MOJIOBHHA 00IIEro KojaudyecTBa arMocdepsl Becom Oosee 5,6 KBaJApWILTHOHA
(56 x 10 '*) Tonn HaxommTcs Hike 5500M! ATMOcdepa ACIUTCS 1O BBICOTAM HA CIOH B
COOTBETCTBUU C ONPEACIICHHBIMU XapaKTePUCTUKAMHU.

HwxHuii tutact Bo3ayxa HasbiBaeTcs Tpomocdepoii (fropo — 3HauuT usmeHenue). Ee
COCTOSIHME U U3MEHEHUs B Hel MbI Ha3bIBaeM 1orojioi. B Tpomnocdepe Mbl KuBEM U eTaeMm.
Tpomochepa mpoTsiHy1ach OT TOBEPXHOCTH 3€MIIM JI0 BBICOTHI 7-9 KM HaJ TOJIFocoMm u 17-
20 kM Haja 3KBaTOpPOM. DPQPEKT paznuYHON TONIIUHBI OOBSCHSICTCS BpallEHHEM 3EMIIH.
Ecnmu mocMoTpeTs Ha ToNmuHy aTMoc(epbl OTHOCUTENBHO paJryca 3eMIId, TO 36MHOM IIap
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Mo/I00CH areIbCUHY, TIe TONIIMHA aleIbCHHOBOW KOPKU MOJ00HA TOJIIMHE aTMOC(ephl U
S0JI0KY, eciu OpaTh TOIBKO Tporocdepy.

Beime Tpomocdepsl HaxomutTcs cTpatocdepa, a cioil  atMochepbl  MeEXIy
Tpomnocdepoii u crpatochepoir U3BECTEH Kak Tpomomnaysa. /[Ba HIDKHUX €O OTIUYAIOTCS
OT cTparocdepbl TeM, YTO B HUX TEMIIEpaTypa TMOCTOSHHO TMOHMKAETCS C BBICOTOH, a B
cTpatocepe ¢ HaOOPOM BBICOTHI OCTAETCS MPUMEPHO MOCTOSHHOW. Tpomocdepa mmeer
o0yaka ¥ OCTOSTHHO U3MeHstouuecs ycnosusi. Ctpatocdepa crabuibHa U YnCTA.
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Ecnmu ucxoauTe M3 TemmepaTrypsl BO3MyXa, TO
3eMn4 arMoc(epy aenar Tak. CaMmplii HUKHUN WU IUIOTHBINA
(b CJI0M Ha3bIBaeTcsl Tpomochepoit. 31ech MPOKUBAIOT

KM
obOnaka. Meteopsl 3axurarorcs B Meszocdepe, a

QO HOJSIPHbIE ~ CUSHUSL M MHOMECTBO  OpOMT

MCKYCCTBEHHBIX CIIyTHHKOB - oburarenu
TepMocdepbl. Tam ke mapsAT — IpU3pavHbIe
cepeOpuctele  obmaka. C  ynameHuem  OT
IIOBEPXHOCTH TEMIIepaTrypa IajacT, HO HayuHas ¢
TepMocdepbl €  BBICOTOM  HAuyWHAeT  PaCTH.
W3nyuenne ConHOa  HMOHU3MPYET aTOMBl  H
MOJIEKYJIBl aTMoc(epbl. YHCIO HMOHHU3MPOBAHHBIX
aTOMOB JIelaeTcss OUIyTMMBIM Ha BbIicoTe 60
KWJIOMETPOB U HEYKJIOHHO PACTET C YAAJIEHUEM OT
nenrpa 3emuu. Croil arMocdepsl, Jexaliuil BbIIIe
60-tu KWJIOMETPOB, IIPUHATO Ha3bIBaTh
uoHocdepoil. HuxHMii col mpu TakoM paszieaeHun
aTMoc¢epbl Ha3bIBalOT HEUTpoCchepoii.

50 280K

CocraB. Atmocdepa mnpenacTaBisieT cobou

CMECH ra3oB, BOJSHOIO Iapa U a3po30Jied, TO eCTh
TBEPABIX W JKUIKUX IpuMeced (IbUIM, NPOAYKTOB KOHAEHCALMHM M KpUCTAJUIM3ALMH,
MPOAYKTOB TOPEHHUS, YACTHIl MOPCKON comu H T.1.). OObEeM OCHOBHBIX T'a30B COCTABIISET:
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azota 78%, kucnopona 21%, aprona 0,93%, yraekucnoro raza 0,03% Ha g0m10 Apyrux
(HeoHa, renusi, KPUIITOHA, KCEHOHA, 030HA) mpuxoauTcst menee 0,01%.

[Tapbl BOJBI — CHJIBHO MEHSIOLIUICS MO KOJIMYECTBY KOMIIOHEHT Bo3ayxa. Mx moxer
obITh OT 0 (cyxoi Bo3ayx) mo 4-5% Beca (HachlleHHBIM Bo3Ayx). [lap — odyeHb BaxkHas
4acTh aTMOC(hEpBl, CYIIECTBEHHO BIIMAIONIAs HA MOTOJHbIE MPOLECCH; 0€3 Mmapa HE MOKET
ObITh HU O00JIaKOB, HU J0X7As. Bce mapel BOJbI, KOTOpBIE HAXOJATCAs B aTMocdepe,
KOHLEHTPUPYIOTCS B Tpomochepe. B Bozayx map momagaer u3 3eMHBIX BoJgoeMoB. OH
MOAHUMAETCA BBEpPX BEPTHKAJIHLHBIMH TIOTOKAMHU BO3/yXa, BBICOTA MOABEMa KOTOPBIX
orpanuueHa tpornocdepoi. 90% Bcex mapoB BOJbI COCPENOTOYEHO A0 BHICOTHI 5 500 M.
3arps3HAIIME MPUMECH, B TOM YHCIE JIbIM, IbUIb, YACTUIBI COJEH W MPOMBILIUICHHbIE
BBIOPOCHI, Pa0OTAIOT KaK KOHJECHCUPYIOUIME YacTHIBI (Sapa KOHJEHCAlUW), Onmaromaps
KOTOPBIM 00pa3yroTcs o0Jiaka.

JaBnenne. Mpbl Bce €XEIHEBHO HAXOJIUMCS IO HEKOTOPbIM JAaBICHHEM —
atMocepHbIiM. DaKTUYECKH HAa YPOBHE MOPS KaXIbli UcHbIThIBaeT AaBieHue 1,03 kr/cm,
yTO cocTaBisieT okosio 200 TOHH Ha 4YeaoBeKa CpelHUX pa3MmepoB. KoHeuHo, Bo3aeicTBHE
BO3/lyXa OJIMHAKOBO CO BCEX CTOPOH, MMO3TOMY MBI HE 3aMeyYaeM JABJICHUS, €CIM OHO HE
MEHsIeTCs 0YeHb ObICTPO. MBI MOXEM JyMaTh O JaBJIEHUH KaK'Q Mepe Beca BO3/lyXa Ha Hac.
DTOT BEC BO3HUKACT OT JCHCTBHS TPABUTAIIMOHHBIX CHUJI MPUTSHKCHHS, JNCUCTBYIONIUX Ha
BO3/yIIHbIE Macchl. YeM Oosibllie BHICOTA, TEM MEHbIIIE JIaBIeHUE U HA000pOT.

Temneparypa. Henb3si 0oJHO3HAYHO CKa3aTh, YTO 0ojiee XOJOJHBIM BO3IYyX HMeEET
MEHBIIYI0 IJIOTHOCTh, a Oosee Terblid Oojblnyto. OAHAaKo OJHO3HAYHO, 4YTO MpPHU
paclIMpeHu WK CKaTUW TemrepaTypa Bo3ayxa usmensiercs. [Iporecc, korna u3aMeHsercs
TeMIlepaTrypa Bo3AyXa MpU pacIIMPEHUU WK ¢KaTuu 0e3 OTJa4yl WIM TMOTJIOIIEeHUS TerJia
U3BHE Has3blBaeTcs ajauabaTthyeckuM,. €  yBEJIMYEHUEM TEMIEpaTypbl BO3HHUKAIOT
BOCXOJSIIIME BO3AYIIHbIE TOTOKU. BO3lie 3eMHON MOBEPXHOCTH, HA OCBELIEHHBIX COJHIEM
ydacTKax, BO3JyX HarpeBaeTcsi. “JTO He aauabdaTHuecKuil Mpolecc, TaK Kak Terio
noctynaeT u3BHe. CONHEUHBIN IPOFPEB — ATO Te€HEpaTop ABMKEHUS B aTMochepe, MOTOMY
YTO HArpPeThIi BO3YX, MMes] MEHBUIYIO TUIOTHOCTbh, TIOJJHUMAETCSI OT IOBEPXHOCTH, a Ooiiee
XOJIOJTHBIM OMYCKAaeTCsl K ATOBEPXHOCTU M3-3a OoJbllled TUIOTHOCTH. B OCHOBHOM, BO3IyX
nepeTekaet u3 obnacreit 0oee HU3KOM TeMIepaTypoi B 0061acTu 6osiee BBICOKOIA.

ConHeuyHasi paauaiusi He HarpeBaeT BO3AyX cama Mo ce0e, a HarpeBaeT 3eMillo,
KOTOpasi Tmepenaet ~TEIJI0O HIDKHUM CJOSM BO3AyXa. MBI HU3MepsieM JTOT MpPOTpeB
tepmomeTpoM B eaununax Llenscus (C) nmu dapenreiita (P). AGco/loTHAs BJIaKHOCTh
M3MepsIeTCs KaK 'KOJNMYECTBO MApOB BOIBI B JAHHOM oObeMe Bo3myxa (r/M°). Moxer
m3menatbes: oT 1/10000 mo 1/40 B 3aBUCHMMOCTHM OT WCIApEHUN U TEMIEPATypBHI.
OTHocUTeIbLHASI BJIAXKHOCTH HU3MEPSAETCS B MPOIEHTAX KaK OTHOIIEHHE (aKTUYECKOTO
KOJIMYECTBAa BOJSHBIX TApOB B BO3AyXe K MaKCHMajJbHO BO3MOKHOMY IIpU JaHHOU
temneparype. M3Mmensercs ot Hyha (ana Temioro, cyxoro Boszayxa) no 100% (s
HACBIIIEHHOTO BO3/yXa).
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3AAAHUA AN CAMOINOAIOTOBKM:

YKaxuTe rpaHuubl atTmocoepbl.
Mepeuncante XMMHUUYECKUN cOCTaB aTMoCcdepbl.
MpeacTaBbTEe CXeMaTUYECKU pacnonOXXeHUE BbICOTHbIX CAOEB aTMmocdepbl.
OnpepenvTte CyLHOCTb MOHATUA «@aTMOCHEPHOE AABAEHUE».
CoctaBbTe coobuieHue Ha TeMy «BAUSHUE OKpyXKaloLen cpeabl Ha 3A00POBbe
yenoBEKa» N0 CAeAYyIOLLEMY MAAHY:
— XUMMHYECKUE 3arpA3HeHuUs;
—  $U3NUYeCKux 3arpAsHeHun (WvoHM3UpYOLWan
paavauma; 3BYKU U LWIYMbl; AABAEHUE, MarHUTHbIE
6ypu 1 T.A.):
— Ouonoruyeckue 3arpA3HeHus;
— nUTaHue U 300POBbE YEeNOBeEKaA.

agrpwOMPRE

6. Oxpana 030108020 cnosa 3emiu

C mosBieHueM B arMocdepe KUCIOopoja B; HEM BO3HUK TaK)Ke€ U O30HOBBIA CIION —
«030HOBBIM 1T 3emim». O30H (O3) obOpaszyercs U3 KUCIOpoJAa TMOJ BO3JCHCTBUEM
ynbTpaduonieroBoro wusnydenuss Comnna. .O30HOBBIM CJIOM JACUCTBYET Kak QUIbTD,
3aJiep>kuBasi yabTpaduoieToBOe U3TyUEHUE 1 HE AaBasi eMy JONTH J0 MOBEPXHOCTH 3eMJIH.
VYnbTpaduoneroBoe uziyueHue B OOJbIMUX J103aX TYOUTENBHO JUIsl OEIKOB U HYKJIEMHOBBIX
kuciaoT. Jlo mosiBi€HMs 3alIMTHOIO' 030HOBOTO ciosg Y®D-uzinyuyeHue ObLIO, BEPOSTHO,
OJIHUM W3 TJIABHBIX (PAKTOPOB, MPEMSTCTBYIONINX BBIXOJY MEPBBIX KMBBIX OPraHU3MOB M3
BOJBI Ha cyuly (Boja skpaHupopajia Y ®-uznyudenue). CTaOMiIbHOCTh O30HOBOTO CJIOSI B
BEPXHHUX CIIOSIX aTMOCdepbl MOMACPKUBAET METaH, MPOU3BOISIINICS BOJIHO-00JIOTUCTBIMU
TEPPUTOPUAMU U MEJIIKOBOIHBIMUA MOPSIMU MUPA.

OaHako O030H MOMET-O0pa30BBIBATHCS U B PE3yJbTATE JEATEIHHOCTH 4YEJIOBEKA.
Hanpumep, B npuCyTCTBUM COJIHEYHOTO CBETa JIBa KOMIIOHEHTA BBIXJIOIIHBIX TIa30B
pearupyroT Mexay c000i, 1aBasi HOBBIEC U Jaxke 0oJiee /10BUThIC BEIIECTBA, U3BECTHBIE KaK
(hOTOXUMUYECKHII CMOT:

YnbTpadnoneToBbIn KOMMNOHEHT

Okwcnbl a3oTa ‘f— Yrnesoaoposbl
COJTHEYHOrO CBETa

MepokcmnaueTunHuTpaT
(PAN) —i_

O30H, HaKaIJIMBAIOIIUICS B HIDKHHUX CJIOAX atMocdepsl (Onocdepe) kpaiiHe OmacHBI
JUIS KUBBIX OpraHU3MOB. Tak, 030H YCHJIMBAeT JBIXaHHUE JHUCTHEB, B MPOIECCE KOTOPOTO
pacxoayroTcs 3amacHble TUTaTeNIbHBIE BENIECTBA PACTEHUS U OHO THOHET.

YBenuueHue KOHIIGHTpPAIMUd TPOMOC(PEPHOTO O030HA CTAHOBUTCS TPEBOKHBIM
SIBJICHHEM TJI00aJIbHOTO MaciTaba, a ero MOHHUTOPUHT M OXpaHa OJHOW M3 Ba)KHEHIIMX
3aad.
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Hapsgy ¢ yBenuyeHWeM  KOHILIGHTpAalMKM  IPHU3EMHOTO  030HAa  CEPbE3HYIO
03a00Y€HHOCTh BBI3BIBAET MPOAOJIKAIOIIEECS HUCTOLIEHHE O30HOBOIO CJIOSI aTMOC(EpHI, B
OCHOBHOM COCPEJIOTOUYEHHOTO B HW)XHEHW U cpenHel ctparocdepe. OOmenpru3HaHHO, YTO
MPUYMHON YMEHBIIEHUS ITI00aIbHOTO CO/Iep KaHMs 030Ha SABIAIOTCS BRIOPOCH! B aTMOCc(epy
COEJIMHEHUH XJiopa 1 Opoma.

O3oHoBasi abipa nuameTpoM cBeime 1000 km BrepBbie Oblia oOHapykeHa B 1985
rogy B IOkHOM moaymiapuud Haa AHTapKTHAOW Tpymmoi OpuraHckux yu€Hbix (Jxk.
lankmun, k. @apmen, b. [apaunep), omyOJMKOBaBIIMX COOTBETCTBYIOIIYI) CTaThiO B
xypHaine Nature. Kaxapiii aBrycT oHa mosiBIsijiach, K JeKaOpro WM SHBaprO MpeKpamias
cBoé cymiectBoBanue. Han CeBepHbIM modymiapueM B ApKTHKE 00pa3oBbIBalach Jpyras
JbIpa MEHbBIIUX pa3mepoB. Ha nawfiom aTane pa3BUTHS YEIOBEUYECTBA, MUPOBBIC YUECHbBIE
JI0Ka3aJM, 4TO Ha 3eMJIe CYIEeCTBYET IPOMaJHOE KOJIMYECTBO 030HOBBIX JAbIp. Ho Hanbomnee
OlacHas U KpyIHas pacroioxeHa Hal AHTapKTUKOM.

K yMeHbIIeHHIO KOHHEHTPAIMU 030Ha B aTMocdepe BelET COBOKYMHOCTh (PaKTOPOB,
TJIaBHBIMU M3 KOTOPBIX fBIII€TCA THOENb MOJEKYJ O30Ha B PEaKIMsIX C Pa3INuYHbIMU
BEIIECTBAMU AHTPONOIEHHOTO M MPUPOIHOTO TPOUCXOXKACHUS, OTCYTCTBHE COJIHEUYHOTO
W3IIyYCHUSI B TE€UeHWEe MOJSPHON 3MMBI, 0CO00 YCTOWYHMBBIN MOJSPHBIM BUXPh, KOTOPBIM
MPENsITCTBYET HPOHUKHOBEHHUIO 030HA W3 MPUIIOJSIPHBIX IIUPOT, U 00pa3oBaHUE MOJISIPHBIX
ctparocdepubix 001akoB ([ICO), moBepXHOCTh YaCTHUI] KOTOPOTO KaTaIU3UPYIOT PEAKIIUU
pacnasa o3oHa. OTU (akTOpbl OCOOCHHO XapaKTepHBI Al AHTApKTUKH, B ApPKTHKE
MOJIAPHBIA BUXPh HAMHOTO ciiabee BBUAY OTCYTCTBHSI KOHTHHEHTAJIBLHON MOBEPXHOCTH,
TeMIlepaTypa BBIIIE Ha HECKOJBKO TpaaycoB, yem B Amntapkrtuke, a I[ICO wMenee
pachpoCTpaHEHbl, K TOMY K€ MMEIOT TEHACHIIMIO K pachaay B Hauyaje OCeHU. bymyudn
XUMHYECKH aKTHBHBIMHU, MOJIEKYJbl O30Ha MOTYT pearupoBaTb CO MHOTHUMHU
HEOPraHMYECKUMH M OPTaHUYECKUMHU COSAMHEHHUSIMU. [ TaBHBIMH BEIIeCTBaMH, BHOCSIIIUMU
BKJIQJ B pa3pylICHHE MOJICKYJI O30HA, SBJSIFOTCS IPOCTHIC BEHIECTBAa (BOJOPOJ, ATOMBI
KHCIIOpo/a, XJjiopa, Opoma), HEOpraHuyeckue (XJIOPOBOJOPOJ, MOHOKCHJ a30Ta) H
OpraHuveckue coeAuHeHus (MeTaH, GTopxiop- U GTopOPOMOBPEOHBI, KOTOPHIC BBHIJACISIOT
aToMbl XJiopa W Opoma). B oriaumume, Hampumep OT ruapopTopPpeoHOB, KOTOpHIS
pacmnasarTcst 10 aTOMOB (TOpa, KOTOPHIE, B CBOIO OYepellb, OBICTPO pearupyroT C BOJOM
oOpa3yst ctabunbHbI (pTopoBogOpoa. Takum o0pazoM, GTOp HE y4acTBYET B pEaKIMsIX
pacmasa o30Ha. Mo Take He paspyliaer cTpatocdepHbIil 030H, TAK KaK HOACOACPIKAIIHE
OpPTraHMYECKHE BEILECTBA MOYTH MOJHOCTHIO pacxonyrorcs emé B Tponochepe. OCHOBHBIC
peakiuu, BHOCSIIINE BKJIA B pa3pylIeHUE 030HA MTPUBEACHBI B CTAThE PO 030HOBBIN CIIOH.
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

OcnabrieHre 030HOBOTO CJIOSl YCUJIMBAET MOTOK COJHEYHOM pajuanuu Ha 3eMIII0 U
BBI3bIBAET Yy JIIOJIEH POCT YMCIAa PAKOBBIX 00pa30BaHMM KOXH. Takke OT MOBBIILIEHHOTO
YPOBHSI U3JIy4E€HHsI CTPAJAIOT PACTEHUS U AKUBOTHbIE

BoccTranoB/ieHHe 030HOBOrO CJI0sl. XOTSI YEJIOBEUYECTBOM ObUIM IPHUHSATHI MEPHI 110
OTrpaHMYEHHUIO BBIOPOCOB XJOp- U OpoMcozepKamux (peoHoOB MyTEM Mepexoa Ha JIpyrue
BEILIECTBA, MPOLECC BOCCTAHOBJIEHHS O30HOBOTO CJIOSI 3aMET HECKOJBKO JECSTHIIETUH.
[Ipexxne Bcero, 3T0 00yCIIOBIEHO OTPOMHBIM OOBEMOM YK€ HAKOIUIEHHBIX B aTMmocdepe
(peoHOB, KOTOPbIE UMEIOT BPEMSI )KU3HM JIECATKH U JIaXke cOTHU JieT. [loaToMy 3aTsruBaHue
030HOBOM JIBIPBI HE CTOUT 0XUAATh panee 2048 rona.

B 1985 rony Obuta patudunmpoBana BeHnckas koHBeHIUSI 00 OXpaHe 030HOBOTO CJIOS,
a 16 centsi6psa 1987 roma ObLT MOANKUCAH MEXAYHAPOAHBIM “MOHpeanbCKUil MPOTOKOI IO
BEILIECTBAM, Pa3pyLIAIOIINM O30HOBBIN CIIOM .

Oxpana o3oHoBOoro cjos B benapyeum. B benapycu cozman u (yHKUMOHMpYET
HanmonanbHbIil Hay4HO-UCCIEIOBATENbCKUN IIEHTP MOHUTOPHUHIA O30HOC(EpPHI, BEAyTCS
peryJsipHble HaOII0IEHUS 32 030HOBBIM ciioeM. Pecniybnuka bemapyce siBnsiercst CTopoHOM
Benckoii koHBeHIIMM 00 OXpaHE O030HOBOTO cJOos M MOHPEATbCKOro MPOTOKOJIA IO
BEILIECTBAM, Pa3pyILLIAOIINM O30HOBBIN CIIOH.

3anpenieHHble K MCMOJIb30BaHUIO O30HOpa3pyllaronive BeuiectBa B PecrnyOnuke He
MPOU3BOJATCA, TMO3TOMY OCHOBHBIE YCHJIMSI COCPEJOTOYEHbl Ha COKpallleHUH U
MPEeKpaIlleHNH UCIOJb30BAHUSI 030HOOIMACHBIX BEIIECTB B MPOMBIIUIEHHOCTH U CEIbCKOM
XO035IICTBE, a TaKkKe Ha MpobsieMe PEIMKINHIa STUX BEIIECTB

PeanuzoBan npoekt ['mobGansHoro Dkonoruueckoro donma, B pe3ynbrare KOTOPOTO
Ha LIECTH KPYNMHEWUIIUX NpeanpusTusx, ucnoiibsyomux OPB, BeiBeneHo u3 notpebiaeHus
6onee 600 TOHH 030HOpa3pylIAKOIIUX  BeriecTB. HamaxkeH AeMCTBEHHBIH KOHTPOJIb 3a
BBO30M B Pecny0Ounky 030HOpa3pyllalomMX BELIECTB W MPOIYKIUH, COJAEpKaIlel Takue
BeniecTBa. Co3naHa U QYyHKIUMOHUPYET CETh CTAHLMN PELUKIMHIA JUid cOopa, OUUCTKU U
HOBTOPHOTO MCIOJIb30BaHUS OTPAGOTAHHBIX 030HOPA3PYLIAIOIINX BEIIECTB.
[TocnenoBaTennbHO  COBEPIIGHCTBYETCS 3aKOHOJaTeNbHass ©a3a B 00JacTH  OXpaHbl
030HOBOTO cios. Paspabotan, fipomen skcneptusy u ogodpen CoBerom MUHHUCTPOB
Pecny6muku bemapyce mpoekr 3akona Pecmy6auk bemapyce "O6 oxpaHe 030HOBOTO ciios .

3AAAHUA AN CAMOINOAIOTOBKM:

1. OxapakrepusyuTe 3HaYeHWEe 030HOBOI0 CAOS 3EMAM.

2. YKaXuTe OCHOBHblE XUMHUUYECKUE COEAUHEHUSA, cCnocobOCTBYOLLIUE
pa3pyLeHU0 030HOBOIO CAOSI 3eMAU.

3. OnuwuTte mexaHU3M obpasoBaHUA O30HOBbLIX AbIp.

4. paunTe NOHATUE O MEXAYHAPOAHbBIX COMAALUEHUSAX MO OXpPaHE 030HOBOIO CAOS
3emau.

5. Kakum o6pa3om ocyLiecTBASIETCA OXpaHa 030HOBOro cAofl B benapycu?
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7. Buympennee cmpoenue 3emnu

3emiis, Kak W Jpyrue IUJIAHEThl 3€MHOW TpYMIbl, UMEET CJOHCTOE€ BHYTPEHHEE
ctpoerre. OHAa COCTOMT W3 TBEPHABIX CHUIMKATHBIX 000JI0YeK (KOpBI, KpalHe BSI3KOU
MaHTHH), U METAJIMYECKOTO sjipa. BHEWIHsS 4YacTh siApa Kujkas (3HAUUTEIBHO MEHEe
BsI3Kasi, YeM MaHTHs), a BHYTPEHHsIST — TBEpAas. ['paHULIBI MEXIy 3TUMHU CTPYKTypamu
HOCSIT UMEHA UCCJIEI0OBATENICH, OTKPHIBIINX UX.

JKzochepa
_ [EpMOCeEpa He 2 macumalie
| ! Mezncpepa
TpATOChEpa
[ponocfepa

Bepsnaa mant

KaHThA

EHewHee Aapo

BHyTpEHHEE Agp0

I'pannma MoxopoBuun4ya (110 UMEHH XOPBATCKOTO Teodu3uKa) OTIACISIET 3€MHYIO
Kopy or wMaHTHH ['panuna Buxepra-I'yrenOepra (1o wuMeHaM aMEpPUKaHCKHX
HccaeoBaTeNeil) pasfenseT MaHTHIO M sapo. KpoMe 3THX OCHOBHBIX TMOBEPXHOCTEH
pasfena BBIJIEISIIOT elle HECKOJIBKO BTOPOCTETEHHBIX, YTO CBUIECTEILCTBYET O CIIOKHOM
CJIOMCTOM CTPOEHHUH 3eMIIH.

3emMHasi KOopa — 3TO BEpXHsA 4acTh TBEPAOH 3eMau. OT MaHTHH OT/ACIICHA TPaHHIICH
C PE3KHMM TIOBBIIICHUEM CKOPOCTEH CEHCMHMYECKHMX BOJH — TIpaHHIlel MoxopoBHYHYA
(rpanunia Moxo). TommmuHa KOpbI Koiebiercs oT 6 kM moa okeaHom, mo 30-50 km Ha
KOHTHHEHTaX. bbIBaeT qBa TUMa KOpbl — KOHTHHEHTAJIbHAS M OKeaHW4yeckas. B crpoenun
KOHTHHEHTAJIBHOW KOPBI BBIIEISIIOT TPU TEOJOTHYECKHX CJIOS: OCATOYHBIM 4eXod,
TPAaHUTHBIN U 0a3anbTOBBINM. OKeaHHUYECKas Kopa CII0KEHa MPEUMYIINECTBEHHO MOpOJaMu
OCHOBHOT'O COCTaBa, TUIFOC OCAJIOYHBIN 4eXoj. 3eMHasi Kopa paslielieHa Ha pa3lIndHbIe 10
BEIMYMHE JIUTOCHEPHBIE TUIUTHI, JBUTAIONINECS OTHOCHTEIBHO APYyr japyra. Kunemartuky
ITUX JIBHKCHUH OTMCBHIBAET TCKTOHHMKA TLIUT.
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OO6mias cTpyKTypa IIaHeThl 3eMJIst

AtMocdepa

sK30chepa

nonocgepa,

me3ocdepa,

cTpaTtocdepa

Tpornocdepa

buocdepa

I'unpocdepa

KOPA

KontunenTanpHas kopa || Oxkeanunyeckas Kopa

Ocago4HbId CIOU

Bepxusas kopa

|
|
|
|

Huorcnss kopa

Jlutocdepa
UTumocgepruvle
UMbl

I'pannua MoxopoBuunya

MAHTUA

BepxHssa ManTuA ‘

|Ceﬁcn4uqecxuﬁ pa3zoen 660 KM|

Hyoxusas manTus ‘

ActeHocdepa

I'pannua sixpo-mantus (Buxepra-I'yren0epra)

SJIPO

|BHemHee A0po ‘

|BHympeHHee ﬂdpo‘

I'eonornyeckue ciion 3emMiIu no I"J'IY6I/IH€ OT ITIOBCPXHOCTHU!

r/cM
urocdepa (Mectamu Bapbupyetcs oT 5 10 200 kM) IEI

S0 oo |

ManTHsi — 3TO CHUJMKaTHas o00O0JIouKa 3eMJIM, CIIO)KEHHAs MPEUMYIIECTBEHHO —
MOpPOJAMH, COCTOSIIMMHM W3 CUJIMKAaTOB MarHus, ’Keje3a, Kainplus u Ap. YacTtuuHoe
TUTABJICHHE MAHTUUHBIX IOPOJ] MOPOXKAaeT 0a3allbTOBBIE W WM TMOJOOHBIE PACIUIABBI,
dbopMupyOIIKE MPU TOIBEME K TTOBEPXHOCTH 36MHYIO KOPY.
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ManTusa cocraBisier 67 TPOLEHTOB BCEH
Maccel 3emiid U okoJio 83% Bcero o0béMa 3eMilH.
ManTusi pacrnonokeHa B OIPOMHOM JHAala3oHe
INIyOWH, U C YBEJIMYEHHEM JIaBJICHUS B BELIECTBE
MPOUCXOIAT (a3oBbIe MEPEXOIbl, HPU KOTOPBIX
MUHEpaJlbl TpuoOpeTaroT BcE Oosee MIOTHYIO
CTPYKTYDY. HaubGonee 3HAYUTENbHOE
MpEeBpalleHne MPOUCXOAUT Ha Tiyomne 660
KuiaoMeTpoB. TepmoanHamuka 3TOro (ha3oBOro
Nepexo/ia TakoBa, YTO MAHTHMHOE BEIIECTBO HUXKE
9TOW rPAHUIIBI HE MOKET IPOHUKHYTh Yepe3 He€, U
HaoOopoT. Beime rpanunbr 660 KUIOMETPOB
HaXOJUTCS ~ BEpXHSAA  MaHTUS, a  HUXKe,
COOTBETCTBEHHO, HWXXHSIS. DTH JIB€ YAaCTH MAHTHH
MMEIOT pa3jMyYHbId COCTaB M (PU3MYECKHUE CBOWCTBA. XOTS CBEJEHUS O COCTAaBE HUKHEH
MaHTUU OrPAaHUYEHBl, U YHUCIO MPAMBIX JaHHBIX BEChbMa HEBEJIMKO, MOKHO YBEPEHHO
yTBEpXKJaTh, YTO €€ COCTaB CO BpeMeH (OpMUPOBAHUS 3eMIIM M3MEHWJICS 3HAUYUTENIbHO
MEHbIIIE, YeM BepXHEW MaHTUH, TOPOIUBILIEH 3eMHYIO KOPY.

Anpo 3emau 3aHumaer npumepHo 17% oOwema 3emMHoro mapa. Ha ero moinro
npuxoauTcs okoso 34% maccel 3emiu. B cTpyKType siipa BBIACISAIOT TP OCHOBHBIX CIIOS:
BHYTpeHHee s7po (CyObsanpo) 3aHuMaeT oOwnem Iiyoke 5120 kMm; mepexoaHas o0JacTh B
uHTepBayie rayoun 4980-5120 km; BHemHee spo0 oT rpaHulbl Buxepra-I'yrenbepra no
4980 kM. CeiicMu4YecKUe J[AaHHBIE TO3BOJAIOT MPEANOJOXKUTh, YTO BEIIECTBO
BHYTPEHHETO S/Jpa HAXOAMUTCS B TBEPJIOM COCTOSHUU, BEIIECTBO MEPEXOJHOM 00JacTu - B
pa3auYHbIX (PA30BBIX COCTOSTHUSIX, BEILECTBO BHEIIHEro sapa o00JIaJaeT HEKOTOPHIMU
CBOMCTBaMM JKUJIKOCTH. SIIPO COCTOMUT U3 JKEIE30HUKEIEBOrO CIUIaBa C MPUMECHIO JPYTHX
CUACPOPUIBHBIX JIEMEHTOB.

8. Teopus neomoounusma. Ilpoucxorcoenue none3nvix UCKORAemvlx

JItoboit yyacrOK. KaMEHHOM o000JIouKHM 3emiidi — JUTOCPepbl — MOCTOSHHO
MepeMeIaeTCs 110 TOPU3OHTANIM, XOTS U OYEeHb MEIJIEHHO, CO CpEeAHEH CKOpPOCTBHIO HE
MPEBBINIAONIEH HECKOJIBKUX CAHTUMETPOB B TOI.

Jlonroe Bpemsi cuMTanoch, 4To Jutochepa oOpa3oBajach MPHU OCTHIBAHUM OTHEHHO-
KUAKOU TuTa3Mbl. [103TOMY yueHbIe CUMTANIM, YTO OHA Kak Obl IJIaBaeT Ha MOJCTHIIAIONIEM
pacruiaBieHHOM BemiectBe. OJHAaKO, OKa3aJloCh, YTO TOJ 3E€MHOM KOpOW BEIIECTBO
HAXOJUTCS B TBEPAOM COCTOSHUH, BIUIOTH JO TPAHUIIBI C SIAPOM 3€MJIM, a O4ard Marmbl,
BpeMsi OT BpPEMEHHU H3JIMBAIONICICS B BYJIKAHMUYECKUX O001acTsIX, o0pasyloTcs Cpeau
TBEpIBIX MOPOJ JMiib Bpemsi oT BpemeHu. CymectByer Teopusi (bappen, 1914) uto B
MaHTUU CYIIECTBYET acmenocgepa, T.e. «oclablieHHas 000J04YKa» pa3orpeTbix u
OTHOCUTEJIPHO TUIACTUYHBIX TOPHBIX Mopo. [lonBeka cmycTs 3Ta Teopus MOATBEPAUIIACS.
AcrteHocepa oOHapykmia ceOs Kak IPOBOJHHK CEHCMUYECKUX BOJIH M JJECKTPUUYECKHUX
TOKOB. AcTeHocepa BenéT ceds Kak meperperas M UYpe3BBIYAWHO BS3Kas KUAKOCTD.
Jlutochepa, pazdburas Ha Tak Ha3bIBaeMble TEKTOHWYECKHE IUIUTHI, KaK OBl nr1asaem 1O
actreHocepe. [Ipu 3TOM, OHa MOAHUMAETCS, OMYCKAETCS U CKOJIB3UT B TOPU3OHTAIHHOM
HAIPaBJICHHH OTHOCUTENIHPHO HIDKHEH MAaHTHH U snpa 3emiid. 3eMHas KOpa y4acTBYET BO
BCEX JIBI)KCHUSIX KaK COCTABHAS YaCTh JIUTOC(EPHI.
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Kamennas o6oouka 3emnn He TpeAcTaBisieT coboit enuHoro nemnoro. OHa AeTuTCs Ha
9YacTH, Ha3bIBacMble JUTOC(EePHBIMU NAUTaMHU. [LMuTe mpeacTaBisioT coboil KECTKHE
CErMEHTBI, KOTOpBIE JBHUIalOTCS OTHOCUTENBbHO Jpyr Japyra. Ha pasnmomax wmexay
TEKTOHUYECKUMHU IUIMTAMH  MOTYT MPOUCXOAUTH  3E€MJIETPSICEHMsI, BYJIKAHMYECKAs
aKTUBHOCTh, TOpOOOpazoBaHWe, OOpa3oBaHME OKEAHCKHX BIAJWH, TaK KaK TaM
HAKaIJIMBAIOTCSl HANPSDKEHUS, MPOUCXOAST CMEIIEHUS OJHOM IUIMTBl OTHOCHUTEIBHO
npyroit. Ceituac Ha 3emsie 7 Oonplux u psang Oonee Menkux ImiIdT. [IauTer Moryt
pacxoauThCsl (IMBEPreHTHOCTh), CXOAUTHCS (KOHBEPIE€HTHOCTH), a TAaKKe JBUTAThCs (Kak
OBl CKOJIB3UTh) TOPU3OHTAIBLHO OJIHA OTHOCUTEIHHO APYTO (TpaHC(hHOPMHBIN pas3iom).

[lo mepe Toro, Kak JABE IUIUTBI PAcXOAATCS, 3USHUE MEXIYy HHUMHU 3arOHIETCS
BEILECTBOM, BBIIIEIUINM U3 [NIyOUHBI, P 3TOM MPOUCXOJUT 00pa3zoBaHUE HOBOM Kophl. B
JIPYroM MeECTE OJIHA IUIMTa MOJOJBUrAeTCs MOJ BCTPEUHYIO M 3aTSATMBAcTCs MaHTHEH Ha
rI1yOUHY, TJI€ MO/l BBICOKUM JIaBJIEHUEM YIUIOTHSETCS U HAUMHAET MOTPYKAThCA, KTOHYTh» B
BSI3KOM acTeHocgepe, onmycKasich Ha MOBEPXHOCTh HIKHEW MaHTUU. Bmecte ¢ nurocdepoit
JIBUXKYTCS U KOHTUHEHTBI, P CTOJKHOBEHUHU JABYX KOHTMHEHTOB (KOJUIM3HSI) MPOUCXOAUT
HarpoMOXJEHUE BbICOYANIINX rop, HarpuMmep llamup, Anbnsl, [ 'nmanan.

I KMTAKCK
; \M“’A

FPAHWUB! NNKAT
— ACWHPAIOWARCA XPEGET — TPACOOPMHBA PAINOM W) KANPABNEHAE CABHIA
28848 JOHA CYBAYKUMA weseeess MPEANONATAEMAR FPANMUA © 000 <Kigmnn u Medogssis
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KpynHeiline TEKTOHUUYECKUE NIUTDI:

Ha3zBanue mmuTs HH%M&IZ[L 30Ha MOKPBITUS
10° km
AdpukaHckas TnTa 61,3 Adpuka
AHTapKTHYECKas TUINTa 60,9 AHTapKTHKa
ABCTpanuiicKas ImTa 47,2 ABcTpanus
EBpasuiickas niuura 67,8 Asus u EBpona

ICGBGpO-AMCpI/IKaHCKaSI mwrtalj 75,9 ||CeBepnas Amepuka u ceBepo-BocTouHass CuOuph,

OxHO-AMepHKaHCKas IIUTa 43,6 IOxnas Amepuka

TuxookeaHckas iuTa 103,3 Twuxuii oxkean

Cpeau miIUT MEHBIIUX pa3MepPOB CIeAyeT OTMETUTh MHAOCTAHCKYIO, apaOCKyto, KapuOCKYIO
wnTel, Mty Hacka u mnuty CkoTusi. ABcTpanuiiekas mmra (pakTHUECKH CIWIach ¢
Nunoctanckoir Mexay 50 u 55 muH. net HazaA. Haubombineit CKOpoCThIO TepeMelieHUs
001a/1al0T OKeaHCKUe IJIUTHI; Tak, nTta Kokoe ABMXKETCS CO CKOPOCTBbIO 75 MM B roj, a
TUXOOKEAaHCKasl TUINTa — CO CKOPOCThIO 5269 MM B ron. Camas HHM3Kasg CKOpPOCTh Yy
€Bpa3HICKOMN TIUTHI — 21 MM B TOJ.

IIpoucxoxaenne mojae3HbIX HECKOIIAeMbIX: MeCTOPOXKICHHS MOJIE3HBIX CKOTAeMbIX
00pa3yrTcsi TOJIBKO BO BHEIIHEH 00070uke 3emMiau — pyaocdepe. B Heli mpoucxoaut
MOCTOSIHHBIN KpyroBopoT BemiecTB. [lopoasl W pyapl, BO3HHUKAIOUIME Ha OONBIIUX
rIyOMHax, MOAHUMAIOTCS HaBepX U 00pa3ylOT rOpHbIE XpeOThl M BO3BBIIIEHHOCTU. 3aTEM
ComnHiie, BoJa ¥ BETep pa3pylialoT UX U B BUE 0OJIOMKOB U PACTBOPOB MEPEHOCIT B MOPSA U
o3epa. [locrenenno tam HakamnuBatoTcs 1000-MeTpoBble TOJIIM MECKOB, TJIMH, COJIEH U
JIPYTUX OCAJOYHBIX II0POJ, KOTOpbIE MOTPYXKAIOTCsA B TINyOMHHBIE YacTh 3emuid. Takum
o0pa3oMm, 3aBepIiliaeTes UK KPYroBOpPoTa BellecTBa.

MecToposxeHusi 00pa3yroTcsi Ha JII0OOM 3Tare KpyroBopoTa BellecTBa. BHauane Ha
GONBIIMX TIybuHaX mpH BhicOKHX Temmeparypax (800° C) u masmemmm (1000 kr/cm?)
TBEpJI0€ BEIIECTBO MpeBpaiiaercs B Mmarmy. OHa 1MoJ 1aBieHueM ycrpemisiercst BBepx. [1o
MyTH YacTh paclliaBa 3aCTHIBAET, a YaCTh, BHIPBABIINCH HAPYXKY, U3IIUBACTCA B BUJC JIABHI,
Teruia v 3aCThIBIIUX 00JIOMKOB (Ty(]oB).

[To Mepe ocThIBaHHMS Marmbl CHayaja BBIACTSIOTCS MUHEPANbl, KOTOPhIE O0pa3yroT
pYyIbl HHUKEJNS, MEIu, XpoMa, TUTaHa, anMas3oB u np. [locie 3aTBepaeBaHus paciiaBa OT
TOJIBKO YTO 3aCTHIBIIECH, HO e€Ie TOopsiuell Macchl OTHENSIOTCS Ta3bl M BOJA C
PacTBOPEHHBIMH B HEH pYyJHBIMH OJJIEMEHTaMH. [ opsiuMe pacTBOPHl MPOHHUKAIOT TIO0
TPEIIMHAM 3a Tpelebl PYJHOTO Tela, W Jajee KPUCTALTU3YIOTCS B pPa3HOOOpa3HbIe
MUHEpaJbl, 00pa3yIoue MeCTOPOKICHUS 30JI0Ta, IUIATUHBI, JKeJie3a, CBUHIIA, IIMHKA U T.]I.
OTH MECTOPOXKACHUS OOBIYHO 3aJIETal0T B BHUJE KWAJ B TPEHIMHAX U IYCTOTAaX TBEPIBIX
TOPHBIX TIOPO/I.

BrayTpu BynkaHOB, Ha HEOONBIIUX TIyOMHAX, M3 HU3KOTEMIIEPATypPHBIX PAacTBOPOB
o0pa3yroTcsi GoraThie 30J10TO-CepeOpsiHHBIE MECTOpOXKIeHUs. M3 3acThiBIIel Ha TiyOuHE
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Marmsl 00pa3yroTcs TaKhe MOPO/ibl, KAK MEHbIE U HUKEJIEBBIE PY/Ibl, XpPOM, TUTAH, IJIATUHA
u Jp.

Camas Oousbmiass M pazHooOpa3zHas IO COCTaBy pyA TpyINa MECTOPOXKIACHUM
oOpa3yeTrcst U3 pacTBOPOB, LIUPKYJIHUPYIOMIMX 10 TPEIIMHAM. DTH PacTBOPbI BOSHUKAIOT MPU
3aCTBIBAHUU MAarMbl, COJIEpKallell MHOT'O OKCUA0B KpeMHUs. M3 Takoil Marmbl oOpa3yrorcs
rpanuThl. Kak B caMux rpaHurax, Tak MU BO BMEIIAIOLIUX HUX MOPOJAX OTIAraroTCsl pyHbl
cepeOpa, LIMHKA, BUCMYTa U MH. JIp. 3JIEMEHTOB.

Pyapl o0pasyroTcsi mMOBCEMECTHO: Ha Cylle, B peKaxX, 03epax, MOpSAX M OKeaHax.
HaubGonee akTHBHBI 3TH HPOLECCHl B ropax U Ha IUIOCKOTOPBSAX B JKAPKOM M BJIAXKHOM
knuMmate. ['opbl paspymiaiorcst BETpOM, BOJOM, CyTOUYHBIMHU KOJEOaHUSAMH TEMIIEpaTypbl U
IBMKYLIUMUCS JIeqHUKaMU. B pesynbpTaTe oOpasyercs Oosblias Macca 00JIOMKOB, KOTOpast
nepeMelaeTcs no IUIaHeTe B HANpaBJIEHWHM Oojiee HU3KUX €€ y4YacTKOB. Pexku aKTUBHO
NepeHocAT Oouiblliee KOJUYECTBO OOJOMKOB, MPH ATOM Haubosee MPOYHbIE, TSHKENble U
XUMHWYECKH HHEPTHBIC YACTHIIHI HAKATUTUBAIOTCS B IOHMKCHUAX M U3ITyYHHAX PEK.

CBoro senTy B pa3pylleHHE MPUOPEKHBIX CKal BHOCAT MOpS M OKeaHbl. B
NpUOPEKHO-MOPCKHUX ydacTKaxX CKaIrUIMBAIOTCS 3amachl py HUPKOHUS, TUTaHA, OJI0BA U Jp.
B Mopckux rajgedyHukax cocpeoTOYeHbl OCHOBHBIE 3aMachl carndupoB, aMeTUCTOB, araToB U
MH. Jp. B u3onupoBaHHBIX OacceilHax, pacnoJIOKEHHBIX B JKapKUX MYCTBIHHBIX O0JaCTSIX
NPy HMHTEHCUBHOM WCIAPEHUU BBIMAJAIOT B OCAJOK Pa3IUYHBIE COJM; [OBAPEHHBIE,
KaJIMHHBIC, a TAK)KE COCUHEHUS, U3 KOTOPhIX AOOBIBAKOT MarHui, Kalui, ioa, 6poM U MH.
Jp.

Bypnas opranuueckas KM3Hb B BOJIE * TakK€ y4acTByeT B 0Opa30BaHHUU
MECTOpOXKJIeHUuH. I3 CKeneToB OTMHpAIOHIMX OPraHM3MOB HAKAIJIMBAIOTCS OrPOMHbBIE
Macchl U3BECTHsIKA U (pocdopa, KOTOPBI AKTUBHO YCBAaUBAIOT MOPCKHE OpraHU3MBbI.

HakonuBiinecss ocajlouHble TONIM B KOHLE KOHIIOB OKa3bIBalOTCS Ha IiyOuMHaxX B
HECKOJIBKO JIECSTKOB KHJIOMETPOB, TJie MOJ| JeHCTBHEM BBICOKHX Temmeparyp (6omee 500°
C) u masienus (6oee 1000 Kr/cM?). IOTHOCTBIO peoGpasytoTest. [IIMHbI IPEBPAIIAIOTCS B
IPOYHBIE TOPHBIE NMOPOABI — CIIAaHI[bl, JIETKO pacKaJbIBarOIMECcss HA TOHKHE IUIacTUHKU. M3
HOPHUCTBIX U JIETKMX HM3BECTHIKOB 00pa3yroTcsl pa3HOOOpa3Hble IO PUCYHKY M pacIBETKe
MpaMoOphbl, OOBIYHBIE ~KAMEHHbIE YINIM MpeBpamarTcs B rpadur. Taxum obpasowm,
IPOMCXOUT KPYTOBOPOT BEILIECTB B 36MHOI KOpe.

3AAAHUA AAA CAMOINOAINOTOBKMU:

1. TlepeyncauTe rpaHuLbl MEXAY KOMNOHEHTAMWU BHYTPEHHEN CTPYKTYPbl 3EMAU.
2. HapucynTte cxemaTMUeCKU BHYTPEHHEE CTPOEHUE 3EMAMN.
3. OxapaKTepu3yWTe OCHOBHbIE KOMMNOHEHTbI BHYTPEHHEW CTPYKTYPbI 3EMAM.
4. OnuLIXTE OCHOBHbIE NOAOXEHUSA TEOPUU HEOMOOUAU3MA.
5. CocraBbTe cxemaTU4YeCKUE U306paKEHUA MPOUCXOXKAEHUA NOAE3HBIX UCKONAEMDbIX.
6. CocraBbTe coobweHue Ha TeMy «CylWHOCTb U NPUUMHBI GOPMUPOBAHUA TUMUUHbBIX
NOroAHbIX YCAOBUM U MPUPOAHDBIX KaTaKAM3MOB Ha nAaHeTe 3eMAf» MO CAeAyloLeMy
nAaHy:
— CpaBHUTEAbHAA XapaKTepPUCTUKA TakKUX MNPUPOAHLIX SABAEHUM, KaK LITOPM M
LyHaMM.
— MpuumHbl U dU3MUECKasa NPUPOAA 3EMAETPACEHUN, U3BEPX)KEHUWN BYAKAHOB, CENEN,
OMOA3HEM.

— CpaBHUTEAbHAA XapaKTepUCTUKA TaKMX NPUPOAHBLIX ABAEHUN Kak BeTep, TaudyH,
TOpPHaAO0, CMepu.
— CeBepHoe cusiHWe, paayra — CyLLLHOCTb U XapaKTePUCTUKa ABAEHUN.
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TEMA 6. IIpouncxoxaeHue ;kM3Hu HA 3emuie.
OcCHOBHBIE NIYTH 3BOJIOIUN PACTCHUH U *KUBOTHBIX.

I11an Jeknuun

061141/16 npedcmaeﬂeHuﬂ 0 BO3HUKHOBEHUU JHCU3HU HA 3emiie.

XpOHOJZOZM}Z 3emnu. Ilaneonmonocuueckue Oannvie 0 NOSABNCHUU HCU3HU HA 3emle.
Ilaneoumonozcuuecxkue oanuvie 06 I601I0OYUU IHCUSHU HA Semne.

OcHosHble nymu 360iroyuu pacmeHud.

OcHosHble nymu 360J1I0YyuUU IHCUBOMHDbLX.

arwnNE

1. O6uue npeocmaenenusn 0 603HUKHOBEHUU HCUSHU HA 3emle

[IpoGnema MpouCXOXkKAEHUS KU3HM OTHOCHUTCS K Hambosiee MHTEPECHBIM U B TO XKe
BpeMsi HAMMEHEEe MCCIIEJOBaHHBIM BOMpOcaM. JTa TallHa TallH elle He pa3rajiaHa U Bpsij Jid
KOr/la-HUOYlb MOKHO OYJET C MOJHOW YBEPEHHOCTBHIO, OAHO3HAYHO CKa3aTh, YTO KU3Hb
BO3HUKJIAa TaK, a He uHave. Hamu cyxnenus Bcerna OyayT XapakTepu30BaTbCs HEMOJIHOU
JI0Ka3yeMOCTbl0, OOJNBIION J0Jel MpeanooKeHu | <cnaboil MpOBEpPKOM MOJTydaeMbIX
naHHbIX. CyIEeCTBYeT MHOXECTBO JOTAJOK M CYXIEHHH, KaCaIOUIUXCsl MPOUCXOXKICHUS
KHU3HU Ha 3eMJie. PaccMOTpUM OCHOBHBIE.

Teopusi kpeanmonusma — >Xu3Hb Obula co3jJana TBOPIOM B OMpENEICHHOE BpeMmsl.
CoracHO KpealoHu3my (OT JiaT. creacio — co3/laHne) BOSHUKHOBEHHUE JKU3HH OTHOCHTCS K
OTpeeIECHHOMY COOBITHUIO B MPOLLIOM, KOTOPOE€ MOXHO BblYMCIUTH. Tak, B 1650 T.
apxuenuckon Amep u3 Mpnanauu Beraucani, uro bor corBopun mup B oktsiope 4004 T 10
H.., @ B 9 yacoB yTpa 23 OKTs0psi W _yenoBeka. DTH YHClIa OH MOJY4YWJ W3 aHalu3a
BO3pPacTOB M POJCTBEHHBIX CBSI3€H BCEX YNOMHMHAEeMbIX B OuOmuu jun. OJHaKo K TOMY
BpemMeHu Ha bnmxHem BocToke (Obula yke pa3BuUTa IIMBUIM3AIMS, YTO JOKA3bIBAETCS
apX€oJOTMYECKUMH pacKolKaMi: BmpoueMm, BOINPOC COTBOPEHUS MHpa M YEJIOBEKa HE
3aKpBIT, MOCKOJIBKY TOJIKOBATH TEKCTHI OMOINN MOKHO MTO-Pa3HOMY.

B XpucTMaHCKOM KpealuuoOHMU3ME CYLIECTBYET MHOXECTBO pa3JIMYHBIX TEYCHUH,
pacXoIAIIUXCd B  HHTEPIPETALMM  €CTECTBEHHOHAy4YHbIX JaHHbIX. [lo creneHn
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PacXoXJeHUs ¢ OOIIECTPUHATHIMUA B HayKe BO33PEHUSIMH Ha mpornuioe 3emin u Bcenennoit
Cpellu HUX pa3INyaroT:

BykBanucrckuii (Miago3eMenbHBIN) KpeallMoOHU3M: HAcTauBaeT Ha OyKBaJIbHOM
cnenoBanuu Kuure beitus Berxoro 3aBera, To €CTh YTO MUP ObLI CO3/1aH B TOYHOCTH TaK,
KaK 3TO onucaHo B bubmuu — 3a 6 aneir u okono 6000 (kak yTBEpKAalOT HEKOTOPBIE
npotecTanThl) Wik 7500 (kKaK yTBEpKIAIOT HEKOTOPBIC IPABOCIABHBIC) JIET HA3a/l.

Metadopudeckuii (cTapo3eMeNbHbBIN) KpPealluOHU3M: B HEM «6 HEW TBOPEHUS» —
yHUBepcallbHas MeTadopa, aJanTUpoBaHHas K YPOBHIO BOCHPUATHS JIOACH C pa3iIuyHbIM
YPOBHEM 3HaHHWH, B JCHCTBUTEIBHOCTH KE OJHOMY <JIHIO TBOPEHHUS» COOTBETCTBYIOT
MUJUIMOHBI WM MWJIIHAPJIbl peajbHBIX JIET, IOCKOJIbKY B BUOINK CIOBO «/I€Hb» O03HAYAET
HE TOJBKO CYTKHM, @ 4YacTO YKa3blBae€T Ha Heonpelei€HHbIM OTpe3ok BpemeHu. Cpeau
MeTadopUYECKUX KPeallMOHUCTOB B HACTOsIee BpeMsl HanboJiee 4acTo BCTPEUArOTCs:

Kpeayuonuszm paspeisa: 3emins Oblila COTBOpPEHA 3a0JT0 JI0 IEPBOrO JHS TBOPEHUS U
nubo mpeObiBajia B «OE3BUIHOM U IyCTOM» BHUJAE Te camble 4,6 MIpA JeT, 0 KOTOPBIX
TOBOPAT HayyHble JaHHbIE, JUOO Obla omycToumieHa boroMm s HOBOTrO COTBOPEHHMS.
Tonpko mocie 3TOro XpoOHOJIOIMYECKOro pa3pbiBa TBOPEHHE ObLIO BO30OHOBIEHO — bor
npujgan 3emie COBPEMEHHBIM BHUJ W CO3JaT KU3Hb. ~Kak ‘M B Mi1ago3eMebHOM
KpealmoHu3Me, MEeCTh OMONeHCKUX JHEW TBOPEHHS CUUTAIOTCS I1eCThI0 OyKBaJbHBIMU 24-
YacOBBIMU JHIMHU.

Kpeayuonusm nocmenennoco meopenus.  COIJACHO OTOW  KOHUENUUH, bor
HEMpPEPHIBHO HAIpaBJseT MPOLECC M3MEHEHUS OMOIOTMYEeCKHX BHUJOB M HUX MOSBICHUS.
[IpencraButenu JaHHOTO HaIpaBJCHHsS MPUHUMAIOT Te0JIOTUYECKHE U acTpodu3myeckue
JaHHBIE W JIaTUPOBKH, OJHAKO TOJHOCTBHIO OTBEPraloT TEOPHIO HBOJIOLHH U
BU000pa30BaHue MyTEM €CTECTBEHHOr0.0T00pa.

Teucmuueckuu ﬁ N Bl
INi#/ KTO COTBOPUN 3ty
I60JIOYUOHU3M ! f  HALU KPACHMBbIi i
o 1 JAOBPbIA MUP?
(3B OJTIOIMOHH BT ,
lnasubie cnosa. BOT. TBOP_EL[.
e TBOPEHUSA. MUP BOXKUIA,
KPeaunoHu3M) TPUHAET c 5
.{ SMECTBHE € Kippgq
TeopHIO 3BOJ’IIOHI/II/I’ OHHaKO o TBOPEL U EFO TBOPEHUA
Bcg, uto coteopun Bor — 3emns, BOAA, CONHUE M AYHa, MHBOTHbie, ATy KO COTEORUIHALHAEE
YTBEPKAAET, YTO IBOITOLMS Erm e L et T | e, fomemons
KOTOPbIit COTBOPUA Bor — MHp Boxwii. ] O DOANON N hpslbiodoropticdon:oay
ABJIseTCS  opyiueMm - bora- kel Bk, o0 o
T xnoaexa,.c'lpexosy, éhxt ”::T w‘;ﬂ:{: Wﬁ;
NKa, 3aiua ¥ Koay, o .
BOpLIA B OCYILECTBJICHUU " et
ero 3aMblcra. ¢ corrocmomoer
o &n, S
Tenctruecknit T g g

JKAKOR OHT
OBCYAAEN - PASMBIBIAEN KAKO!

3BOJIFOLMOHN3M IPUHUMAET
BCE WJIM IIOYTH BCE WJICH,
OOIIENpUHATHIE B HayKe,
OTpaHUYUBAsI YyJIeCHOE
BMEILIATEIbCTBO TBopua
TaKUMH HE M3y4yaeMbIMH HAyKOW aKkTamH, Kak coTBopeHue borom OGeccmepTHO# Aymiu y
yenoBeka (mama [lwit XII), wnm TpakTys Ciy4aifHOCTh B TPUPOJE KaK MPOSBICHUS
00KECTBEHHOTO MPOMBICIA (COBpEMEHHBIN poccuiickuii maneontosor A. B. 'omaHbKoB).

60T

s Gora — A06poTe:

s Bora — KOO
Beex On aobit, COF T
Munyer, XypHT ot H 808

Mup pagr oceM
Viun Bone — 115

Teopusi CIOHTAHHOIO 3apPOXKACHUA KM3HM CyllecTBoBana B Basuinone, Erunre u
Kurae xak anmprepHaTBa KpeanumoHusMy. Ha mpoTskeHHMH MHOTMX BEKOB JIFOJM BEPUIIA B
CaMOTIPOU3BOJIBHOE 3apOXKIACHUE >KU3HH, CUHUTAsl €ro OOBIYHBIM CIIOCOOOM MOSBICHUS
KUBBIX CYILECTB U3 HEXMBOU Mmarepuu. Hampumep, Apuctorens mucal, 4TO JISTYLUIKA U
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HAaCEKOMBIE 3aBOJATCS B XKUBOW 3eMile. AHAKCUMaHAP CUMTAJI, YTO KA3Hb 3apPOJMIIACh U3
MOPCKOTO nja. ['eIbMOHT mpuyMail peuenT MOJIyYeHUsT MBIIIEH W3 MIIEHUIBI U TPA3HOTO
O0enpsa. C pacnpoCTpaHEHHEM XPUCTUAHCTBA HJEU CaMO3apOXKACHUA ObUIM OOBSBIICHBI
€PECBIO, U IOJITOE BPEMS O HUX HE BCIIOMUHAIIM.
g 2 B 1688 r. ¢nopenTuiickuii 6uosor u Bpau
®panuecko Penm ycraHoBwWI, 4TO MalleHBKHE
Oelble YepBAUYKH, MOSBISAIOIINECS HA THUIOIIEM
MsCE, 9TO JUYMHKU MyX. OH IPOU3BEN OIIBIT,
KOTOPBII HAHEC TEOPUH CaMOIIPOU3BOJIBHOIO
3apOXKICHUS KU3HU IIEPBBIM OLIyTUMBIN yIap.
Penn momecTun MepTBBIX 3MEH B CTEKIISIHHBIC
O6aHku. YacTh OCTaBUI OTKPBITBIMHM, a YacTb
3aKpbUl Kuceeil. Bckope, B OTKPBITHIX OaHKax
NOSIBWINCHh JIMYMHKH MYX, a B 3aKpBITBIX HET.
N On xe u cdopmynupoBan npuHuumn: Omne
vivum e VivO (BCeKHMBOE M3 KHBOTO).

Teopust OUOTEHE3a TOPOXKIAET MPOOIEMY.
"Ecnu 11 BO3HUKHOBEHHUS >KMBOTO OpraHu3ma
HEOOXOIUM' JIpyrol >KMBOM OpraHu3M, TO
OTKyJa | “B3sJICS CaMblii TIEPBBIM  KUBOU

-ANWhe -
. —

opranusm?"
Eie OJIHUM JI0Ka3aTeJIbCTBOM
HECOCTOSITEILHOCTH TEOpUU

CaMOTPOMU3BOJILHOTO 3aPOXKACHUS >KU3HU ObLIH
onbIThl JIyu [Tactepa (1860 r.) OH mokasan, 4To
OakTepuu MOTYT OBITh BE3/I€ U MOTYT 3apakaTh
HeXXMBBIe BemiecTBa. [[ns u30aBieHHs] OT HUX
HEeoOXouMa CTepuIn3anus (macTepu3ais).

Teopusi mancnepmuu (BO3MOXXHOCTh IEpPEHOCA KM3HU BO BCEJICHHOH C OHOTO
KOCMHUYECKOTO Tella_Ha IPYrue) He MpeJAOoCTaBIseT HUKAKOTO MeXaHu3Ma JJisl IEPBUYHOIO
BO3HUKHOBEHHMSI KU3HU U MEPEHOCUT mpobieMy B Apyroe mecto Bcenennoii. lllBex A.
AppeHnyc cuutai, 4To 'cemeHa JKM3HH'" MOTJIM OBITh 3a0pOINEHBI HAa 3eMIII0 C JAPYTHX
riaHeT. OHM MOTYT TEpeBUraThCs C METEOPUTAMU HIIM Ha YaCTUIIaX KOCMHYECKOW MbLUIH,
OJIHAKO TPYAHO OOBSACHUTH, KaK MHKPOOPTaHU3MBI CIIOCOOHBI COXPAaHUTh CBOIO
KHU3ZHECMTOCOOHOCTh MPHU CTOJb JIUTENBbHBIX MYyTEHIECTBUAX, OYyUd HE 3aIIUIIEHHBIMH OT
yIbTpaduoieToBOr0 u3inydeHus. M omare ke, Kak 3apoAuiach >KU3Hb Ha JAPyroM
KOCMHYECKOM TeJle, C KOTOPOTO "3MUTPUPOBAIN" 3TU CIIOPHI?
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B xon1e 60-x T0/10B BO30OHOBUIIACH MTOMYJISIPHOCTH ATOM TEOpUU. DTO OBLIO CBSI3aHO C
TeM, YTO TMpPU U3YYCHUH METCOPUTOB M KOMET * ObLTM OOHApYKEHBl MHOTHE
«TPEIIECTBEHHUKHN JKUBOTO» — OPTaHMYECKUE COCAMHEHUS, CHHUIIbHAsI KUCIOTa, BOJA,
dbopmanpaerun, nuaHoreHsl. B 1975 r B JIyHHOM FpyHTE W METEOpUTax OBbLIM HAMJICHBI
MPEAMIECTBEHHUKN aMHUHOKUCIOT. CTOPOHHHMKH, MAHCTIEPMHUU CUUTAOT HX «CEMEHaMH,
MOCEeSTHHBIMU Ha 3emiie».

Teopust A.U. Onapuna. B 1924 r. ceBerckuii yuensiii A.M. OnapuH omnyOiuKoBasn
paboThl, B KOTOPBIX H3JIOXKHI MPEACTABICHHUS O TOM, KaK MOTJia BO3HUKHYTH KHM3Hb Ha
3emie ("OT pa3po3HEHHBIX DSIEMEHTOB K oOpraHuyeckuMm coeauHeHusm" wu  "Ort
OpPraHMYECKOro BellecTBa K KHUBOMY cymectBy"). OH mojarai, 4YTO OpraHMYECKHe
BellecTBa (YIJIeBOJOPO/Ibl) MOTJIM CO3/4aBaThCsl B OKE€aHe U3 00Jiee MPOCTHIX COSTUHEHHIA.

DHEepruIo i 3TUX PEAKIUI CUHTE3a, BEPOSITHO, IOCTABIIsIa UHTEHCUBHASI COJTHEUHAS
paguanus (ynpTrpaduoiier), HaaaBiias Ha 3eMJII0 J0 TOro, Kak oOpa3oBayicsi O30HOBBIM
CJIOM, KOTOPBIN 3aTeM CTal 3aJepKUBaTh O0JbIIyI0 ee yacTh. [lo mHenuto Omnapuna, (1)
pazHooOpa3ue HaXOAMBIIMXCA B OKE€aHE MPOCTHIX COCTUHEHUH, (2) MIoma s MTOBEPXHOCTH
3emiu, (3) MOCTYIMHOCTH 3HEpruu U (4) MacmTadbl BpeMEHHU TO3BOJISIOT MPEINOIOKHUTh,
YTO B OKEaHe TIOCTETIIEHHO HAKONMWINCh OpraHMYecKHue BelecTBa M 0oOpa3oBalics
«TEPBUYHBIN OyJTHOH» — KOAllePBATHBIH PacTBOP, B KOTOPOM U MOTJIa BOSHUKHYTH KU3Hb.

MomMmeHT mepexola OT HEXUBOIO K JKMBOMY SIBIISIETCS  PELIAIOIIMM  C
MeToosiornueckod u Qumocodckoit Toukn 3penus. [lo OmapuHy KH3Hb BO3HHUKAET Ha
YPOBHE MHOTOMEPHBIX CTPYKTYp — KOalepBaTbl B «MOMEHT BBINIAJICHUA Telsl WIH
o0Opa3oBaHUsi MEPBOPOIHOTO CTYIHS». C HEKOTOPHIMU OTOBOPKAMH MOXKHO CUUTATh ITOT
BIEPBBIE BO3HUKIINI KyCOUEK OPraHMUECKOM CIM3U NEPBUYHBIM OpraHu3MoM. B aToM cyThb
teopuun OnapuHa.

Cxonnple MbICIIM BbICKazan B 1928 r. anriumiickmii Owmomor JIxk. Xomagedn (0
nepeBosia pabot OnapuHa Ha aHTIHUCKUHN 3bIK). OH cuuTal, 4yTo 3eMHas arMocdepa Oblia
M JI0 BO3HUKHOBEHHUs >XH3HU Oorara JBYOKHUCHIO yriepoja. B kadecTBe OJHOTO U3
BOKHEHIINX (PAKTOPOB JUISI BO3HUKHOBEHHUS >KM3HM OH CYHTAI YIbTPaQHUOIETOBOE
mznyuenue Connna. [lox Bo3aeiicTBMEM 3TOTO BUJA SHEPTUM B TNEPBUYHON aTtmocdepe
3emin HOPMHUPOBATNCH CaMbIe Pa3IUYHBIE OpraHUYecKue coenuHeHus. Cpeau HUX MOTIN
OBITh caxapa W HEKOTOpPhIE W3 aMHHOKHCIOT, HEOOXOAMMBIE JUIS TOCTPOCHHUS Oelka.
[IepBble sxuBbIE CcylIecTBa MO X0AeHHY ObLIH, BO3MOKHO, OTPOMHBIMU MOJICKYJIaMH.
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BoaHbie cnowm Monexynbi BoaHan cpena KoauepBaTHOV
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Monexynel Genka Conuxenne monexkyn O6Gpazosanne
B pacreope fenka ¢ noreper BOABLI  KOAUEPBAaTHOW Kannu

B 1953 r. Cranam Muiiep co3nan npubop, ¢ TOMOMIBIO KOTOPOTO MOXKHO OBLIO B
MUHHUATIOPE BOCIPOU3BECTH YCIOBHUS, CYUIECTBOBABIINE Ha: IIEPBOOLITHON 3emie, B TOM
qyclie €e OKeaH W MepBUYHYI0 arMmocdepy. ATMochepoll B MOJENH CIYXHUJA CMECh
ra3oo0pa3HoOro BOAOPOJA, aMMHaKa, MeTaHa. B kamepy ObUTM BMOHTHPOBAHBI AJIEKTPOIbI
JUIS TIOJTyYEHHUS AJIEKTPUUYECKUX 3apsAI0B, UMUTUPYIOWIUX MOJTHHHM — BO3MOKHBIM UCTOYHUK
SHEPTUU U1 XUMUYECKUX peakinil Ha nepBoObITHON 3emiie. [loTpeGoBanack Bcero Heaens,
9TO OBl B AKCIIEPUMEHTAJIbHON YCTaHOBKE OOHAPYKUIOCh MHOTO Pa3IUYHbIX OPTaHUYECKUX
coenuHeHu. OCOOEHHO HWHTEPECHBIM..OBUIO TO, YTO B JTOH CMecH OOHapyXHIUChH
MPEAIIECTBEHHUKN HEKOTOPhIX aMUHOKHCIOT. HMtak, ombiT Mwuiepa nokasan, 4TO
OpraHMYECKHE BEIIECTBA MOTJIM 00PA30BaThCS HA MEPBOOLITHON 3emMiie 0e3 ydacTus KUBBIX
OpraHu3MoB. B oTCyTCTBUU KHCIOPOAA, KOTOPBIM MOT ObI MX pa3pyLIUTh, a TakKe OakTepuit
U rpubOB, KOTOPBIE MCIOIb30BAIN Obl MX B KAUECTBE MHUILM, 3TU BEIIECTBA JCHCTBUTEILHO
JIOJKHBI OBUTH HAKATUTUBATHCs BAIEPBOOBITHOM OKEaHe /10 KOHCHUCTEHIIUU OyJbOHA.

Cupneil @okc TakKe IPOBET MHTEPECHBIE 3KCIIEpPUMEHTHI. OH Harpen Cyxyr CMech
AMUHOKHUCJIOT U TOJIYYMJI HEMUd U3 aMUHOKHUCIIOT, KOTOpble ObUIM Ha3BaHbI MPOTEUHOM/IbI
(t.e. GenkoBomoo0HbIe BemiecTBa). CMeElIaHHbIe B BOJE Pa3HbIe BUJBI MOJIUMEPOB MOTJIU
0o0BeAMHUTBCS <M. 00pa3oBaTh Ooyiee KpyIHble CTPYKTypbl. Ha mepBoObITHON 3emiie
o0Opa3oBaHUE TaKUX COCTMHEHUN MOTJIO MPOUCXOIUTH B JIy>KaX, OCTABIIMUXCS MOCIIE OTJINBA,
KOrJa B JKapKu€ COJHEYHblE THU BOJAa B HHMX Hcnapsuiack. HekoTopble MpOTEMHOUABI
CHOCOOHBI KaTaJIM3UpOBaTh ONpeeeHHbIE XUMUYECKUE peakuu. Bo3MoXkHO, IMEHHO 3Ta
CHOCOOHOCTH ObljIa TJIaBHOW Y€pTOi, ONpeeuBIIEH UX MOCIEAYIOUIYIO 3BOIIOIMIO BIJIOTh
710 BO3HUKHOBEHHUS HACTOALINX (DEPMEHTOB.

Teopuss OnmapunHa nojy4yusia NpUu3HaHUE BO BCEM MHPE, HO OCTAJIOCh HESICHBIM, KaK
OT CJIOKHBIX OPTaHUYECKUX BEIIECTB MEPEUTH K IIPOCTHIM KUBBIM OopranuzMam. [{o cux nop
€MHOTI0 B3IJIsa Ha 3TOT BONPOC HET. bONBIIMHCTBO MHEHUI CBOAMTCS K IPU3HAHUIO 3TOIO
rpouecca CllydaHbIM — T.€. B PE3YJbTATE B3aUMOJECHUCTBUS MPOCTEUIINX BELIECTB BIAPYT
oOpa3oBajach MOJEKyJla, CHOCOOHas pa3MHOXAThCsA. Tak CcyuTam U HM3BECTHBIN
aMepuKaHCKUW TeHeTuk, naypear HobOeneBckoit mpemun 1937 1. I'epman Meiep. Ilo
Mensepy >XKu3Hb BO3HUKJIA B (pOpME I'eHa — 3JIEMEHTApHON eIMHUIIBI HACIEACTBEHHOCTH —
MyTEM CIIy4allHOTO COYETaHMsI aTOMHBIX TPYNI U MOJIEKYJ, BCTPEUAIOIIUXCA B BOAaX
nepBuYHOro okeaHa. Omuako, B 1966 r. Hemenkuit Ouoxumuk Ipamm mnoxcuuTan
BEpPOSITHOCTh cCity4aiiHoro coueranuss 6000 HyKiIeoTHIOB, 06£)a3y}01u1/1x PHK Bupyca
TaGauHOM MO3aMKM W Tmomydmn (anrtactuueckoe wmncio — 1/10°°°. Dro smaumt, uro BO
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BceneHnHoll nmpakTHYeCcKH HEBO3MOXKHO MOJYYHMTh Takylo Mosekyiny. [loaTomy rumoresa
CIIy4allHOTO COCIWHEHHs HE IOJb3yeTcsa npu3HaHueM. M3BecTHeii actpoHoM ®pen XoitJa
BBICKA3aJICS IO 3TOMY MOBOAY Tak: «3JTa HJEs CTOJIb K€ HeJleNa U HEeNpaBIoNo100Ha, KaK
YTBEPKACHUE, YTO yparaH, MPOHECHIMKCS HAJ MYCOPHOW CBAJIKOW, MOXET MPUBECTH K
coopke bounra-747».

C nosiBeHueM HaJeKHOTO MEXaHU3Ma BOCIIPOU3BEIACHUS TeHETUYECKO nHpOpMaLu
MpoLecC BO3HUKHOBEHHUS KU3HU 3aBEpUIMIICA. Dpa XUMUYECKOM SBOIIONUHU 3aKOHYMJIIACK,
HACTyNHJIa 3pa €CTeCTBEHHOro otOopa. Tenepp yke HEJOCTaTOYHO ObUIO MPOCTO BBIKUTH;
oTOOp cpeAM KJIETOK BeJCs Ha CIOCOOHOCTh MOJy4yaTh 3HEpruto Oosiee 3(PpPeKTUBHBIM
MyTeM U oOpaniaTh €e Ha cO3JaHue OTOMCTBA.

B Teuenue noaroro BpeMeHU BCe OPraHU3Mbl ObUIM TeTepOTPO(PHBIMY, TaK KaK MULIEH
UM CIYXWIA JUO0 OpPraHMYeCKHE MOJIEKYJbl M3 OKpY)KAIOIIero «O0yJaboHa», JHO0 HX
cOOCTBEHHbIE MeHee ynauiinBble coOpaThs. CIeoyIOmUM BaXXKHBIM COOBITUEM B 3BOJIIOLUU
KU3HU OBLIO pa3BUTHE ayTOTPOPHOCTH, T.€. CIOCOOHOCTH OPraHU3MOB CHHTE3UPOBATH
NUTaTeNbHBIE  BEIIeCTBA M3  HeopraHudeckux coeauHeHuil. Ilocne  mosiBneHus
ayTOTPO(HOCTH >KUBOW MHUpP MEpecTal 3aBUCETh OT OPraHUYECKHX BELIECTB, KOTOpPbIE
MEJUIEHHO 00pa30BBIBAICH B cpenae. Temepb 3emiis MOTJIA“IPOKOPMHUTH BO MHOTO pa3
00JIbIIIE )KUBBIX CYIIECTB.

3AAAHUA AN CAMOINOAIOTOBKM:

1. Oxapakrtepusyute npobaemMy BOSHUKHOBEHUSA XMU3HU Ha 3eMAe.
2. CocraBbTe coobweHMe Ha Temy «Teopusi CMOHTAHHOrO 3APOXAEHUA >KU3HW» MO
CAeAytOLLEeMY NAAHY:
— OnpeaeneHue, UCTOPUA BOSHUKHOBEHUA TEOPUM;
— HabnropeHusa Apuctotens, onbiTbl FeAbMOHTA;
— AkcnepumenTtbl O. Peau;
— OnbiTbl A./AeBeHryka; akcnepumeHtbl A.lMacrepa.
3. CocraBbte coobuieHHe Ha TeMyY «Teopus MaHCNepPMUU» MO CAEAYIOLLLEMY NAAHY:
— OnpeaeneHUe, UCTOPUA BOSHUKHOBEHUSA TEOPUM;
— YueHue F.3.Puxtepa;
— Pa3HOBMAHOCTM  TEOpPUU:  papUaLMOHHaARA, HanpaBAeHHasi, ob6partHas
HanpaBAeHHas, YCKOpeHHas obpaTHaA HanpaBAEeHHas;
— AoKkazarenbcTBa TEOPUM.
4. CocraBbTre coobuweHue Ha Temy «Teopua OnapuHa» NO CAEAYHOLLLEMY MAAHY:
— CyLLUHOCTb TEOPUU MPOUCXOXKAEHUA XU3HU A.U. OnapuHa: ycAOBUSA, aTanbl;
— JKcnepumMmeHTanbHblie pabotbl C. Muanepa v aAp;
— Teopusa C. Dokca 0 BOSBHUKHOBEHUE NEPBUUYHON KAETKM.
5. CocraBbTre coobieHne Ha TeMy «Teopusa KpeauuoHU3Ma» Mo CAEAYHOLLEMY NAAHY:
— OnpeaeneHue, UCTOPUS BOSHUKHOBEHHUSA TEOPUM;
— XPUCTUAHCKMWA KpeauuoHU3M (6yKBaAMCTCKUM, MeTapOopUUYECKUMK, pa3yMHOro
3amMbicAQ);
— KpeaunoHU3Mm B pa3AUUHbIX PEAUTUSAX;
— 3BOAIOLMOHHDbIN KpeaLuoHU3M.

2. XpOHOJlOZM}l 3emnu. Ilaneonmonozuueckue OaHHble 0 NOAGIECHUN JHCU3HU HA 3emle

I'eonornueckass uctopus 3eMiId MOAPA3AEIAECTCS HAa KPYMHbIE MPOMEXYTKH — 3PbI;
9Bl — Ha TICPHUOJIBL; TIEPUOJIBI — HA BeKa. BhIeneHue 3TuxX pa3psgoB CBA3aHO C COOBITUIMH,
MpOTEKAIIUMU Ha 3emiie. 3eMisl IOCTOSIHHO MEHSJIach, O YEM CBUAECTEIbCTBYIOT
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W3MEHEHHS B ()OpME U PACIIOJIOKCHUH MAaTEPUKOB, M3MEHEHUHU KIMMaTta U T.11. M3MeHneHue
aObMOTHYECKOM CpeIbl HE MOTJIO HE CKa3aThCs Ha ABOJIOIUN OPTaHUIECKOTO MUpa Ha 3emite.
CoBpeMeHHBIE METOABI M3YUYCHHsI MPOIUIOT0 3eMiir (OmpeaesieHue BO3pacTa Mo MEPHOAY
noJrypacrmajia paJrioaKTUBHBIX AJIEMEHTOB) TMO3BOJSIOT 00Jiee TOYHO BOCCTAHABIMBATH €€
ucroputo. B Tabnuie npuBeaeHa reoxpoHojgoruueckas mkana 3emin (SA6mokos, KOcydos,
1976).

AAUTEABHOCTb (MAH. AET)
Jpa Mepuoa Bek BCEro OT Hayana A0 HalUMX
AHEHn
YeTtBepTMuHbiM | FonoueH 0.02-0.01 10 ThbIC.
TpeTuuHbIN MaencroueH 2.0-3.0 3
MNAnoueH 5
KanHo3ou ABDEE MuoueH 19 2y
OnuroueH 11
ManeoreH JoueH 16 67
ManeoueH 30
Men 70
Me3so3om lOpa 58 230
Tpuac 35
Mepmb 55
Kap6oH 65-75
- AeBoH 60
MNaneo3oun AT 30 570
OpaoBUK 60
Kemb6puu 70
BepxHuw 1030 1600
Mpotepo3on | CpeaHun 300 1900
HuxHuu 700 2600
Apxe#u > 900 >3500

[lepBbie 3Tarbl HBOIONMH KU3HU Ha 3eMJie CBSI3BIBAIOT C MEPEXOJ0M OT NMEPBUYHOMN
reTepoTpoHOCTH K -BO3ZHUKHOBEHUIO aBTOTPO(PHOTrO MUTAHUSL Y pPACTEHUH, K XEMOCHUHTE3Y
(aHa’poOHOM XeMOaBTOTpO(hUH), U, HAKOHEI], K BTOPUIYHOMY I'eTepOTpOHHOMY MUTAHUIO Y
KUBOTHBIX.

I'emepompoghvl — opeanuzmel, Komopwvie He MO2ym CuHmMe3uposamsv Ois ceos
JHCUZHEHHO HeobXoouMble NPOOYKmMvl 0OMeHa eeujecms, a NOIYYaom ux uzeHe, max,
nepsuyHvle NPOMoOUOHMbL UCNONL308AU 8 Kauecmee UL OpeaHuiecKue euecmad
«NnepeuuH020 0YIbOHAY

Baknelmmm 3Tarnom 3BOJIONNH KU3HHA Ha 3emiie ObLT0 BOBHUKHOBEHHE (POTOCHUHTE3A.
brnaromaps ¢otocuHTe3y B KaXIblil MOCIEAYIOMWA MOMEHT BPEMEHHM Ha MOBEPXHOCTHU
3eMIli HaKaIruIMBAJIOCh BCE OOJIBINE M OOJIBIIE SHEPTUU COTHEYHOTO CBETa B OPTaHUYECKOM
BEIIECTBE, YTO CIMOCOOCTBOBAIO YCKOPEHHIO OMOJIOTHYECKOrO0 KpPYyroBOpOTa —BENIECTB U
HBOJIIOIMHM OPraHUYeCcKOro Mupa B menoM. [lepBeiMU OpraHu3mMamu, CIIOCOOHBIMU KHUTh B
MPUCYTCTBUH CBOOOTHOTO KUCIOpOoaa ObUTH IHAHEeH (MHOTAA 3TU OPTraHU3Mbl HEMTPaBUIHHO
HA3BIBAIOT CUHE-3€JIEHBIMU BOJOPOCIISIMH, K KOTOPHIM OHH HE OTHOCSITCSI).

B pesynprare akTUBHOM XW3HM LHMAHEHW HA MPOTSHKEHWH COTEH MHWIUIMOHOB JIET W3
okeaHa B atMoc(hepy 3emiu cTajl BBIACTATHCS KUCIOPOI. DTO CIIOCOOCTBOBAIIO TIOSIBJICHHUIO
HOBBIX (hOpM OaKTepHii, CIIOCOOHBIX KUTh B TAKUX YCIOBHSIX.
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MHoro uHTepecHbIX ()aKTOB 00 3BOJIIOLMM KU3HU Ha 3€MJIe Y4YEHbIE Yy3HAJIH, U
MPOJOJKAIOT y3HaBaTh. OCHOBHBIE JOCTHKEHHS B M3yUYEHUHU 3TOr0 BOIPOCA MPUHAIJIEKAT
najeoHTosoraM. OHHM  BOCKPECWIM YIUBUTENbHBIH MHUP BBIMEPUIMX CYIIECTB —
NEepBOOBITHBIX JIOJEH, YyTOBUIIHBIX 3BEPEH TPETHUYHOrO MEPHOJ]IA, UCIIOIMHCKUX SIIEPOB
ME3030MCKOM 3pbl, ApeMydHe Jieca KaMEHHOYTOJBbHOTO IEpUOoJa U NEpPBbIE HEB3pAaUHbIC
pacTeHbuIa, pociue 1no 0eperaM AEBOHCKUX Mopel. Uem najbliie OT COBPEMEHHOCTH, TEM
OenHee U NMpUMUTHBHEE (uiopa U (ayHa.

Oxko.10 500 MUJLIMOHOB JieT Ha3aJ (KeMOpUICKHI Mepuo1) B MOPSAX CYIECTBOBaja
yXKe o0mIbHAasA, XOTA U HE 0YeHb pazHooOpa3Has ¢uiopa u ¢ayHa, COCTOSIIAs HE TOIBKO U3
OaKkTepuil U CHUHE-3EJIEHBIX BOJOPOCIEH, HO M M3 BBICIIUX OPraHU3MOB, KJIETKH KOTOPBIX
uMenn opOpMIIEHHOE SApPO. DTO TYOKH, KUIIEYHOIOJOCTHBIE, YICHUCTOHOTUE, MOPCKHE
T U MoJultocku.  Kpome Toro, B OTJIOXKEHUSX TOrO BpPEMEHU HaWJEHBI
MPEeAIECTBEHHUKH XOPJOBBIX, IOX0XKUE HA JT0KUBIIMX J0 HAIIUX JHEH JIAaHETHUKOB.

670-600 mJuiH. JieT Ha3aa (TOKeMOPUNCKUHN TTEPHO) Ha3bIBAIOT KPUMTO30EM — IMOXOU
CKpBITOM Ku3HHU. JlokeMOpuiickue OTIOXEHUS B TMAJCOHTOJOTMUYECKOM OTHOIICHUU
Ha3bIBaIOT MycThIM. KOHEYHO, K13Hb Ha 3emiie B TO BpeMs yke Oblia, Obu1o Obl aOCYpAHBIM
CUMTaTh, YTO PA3HOOOpPA3HbIH MHUpP KeMOpHs BO3HHMK Kak’ MO MAaHOBEHMIO BOJIICOHOMN
najnoykd. OJIHAKO HAaXOJKH OY€Hb HEMHOTOYHCIIEHHbI. K’ JOKeMOpHIO OTHOCSTCS OCTaHKHU
BOJIOpOCTIEN U peIKhe HaXOKH MPOCTEHIINX KUBOTHBIX.

Bogee 1 muiuinapaa Jier Ha3aa. B oTi0XKeHUAX HAXOJAT €CJIM HE CAMHX KUBOTHBIX,
TO CcleAbl HUX JKU3HEACSITENbHOCTH: HOPKH . pOIOIIMX 4YepBeoOpa3HbIX OpraHU3MOB,
OKaMEHEBIINE YKCKPEMEHTBI KUBOTHBIX-MIIOEIOB.

Mpubauzurensno 1.5 muaamapaos. jetr Ha3ag. B oTIOXEHUSX W3 MYCTHIHU
DauKapbl K ceBepy OT aBCTPAIMHICKOro ropoaa Azenansia HaiieHbl OCTAaHKHM JpEeBHEHIINX
KMBOTHBIX Hamled rutaHeTsl. Ha 3TOM MecTe ObUIO MeEIKOE MOpe, KOTOpPO€ Hacessuin
pa3zHooOpa3Hble MeIy3bl U CUASUYNE, KUIIEYHONOIOCTHBIE «MOPCKHE IEpbs» — OJIM3Kue
POJACTBEHHUKHM KopauioB. JKumM TaM M NPUMUTUBHBIE YJEHHCTOHOrue (0e3 IpoYHOro
XUTUHOBOTO  HaHLHUPS), HPEJIIECTBEHHUKH  UITIOKOXHX, IUIOCKUX  4YepBeil,
NPUMUTUBHEHNIINE MOJUTIOCKH.

Mpudau3zureabno. 1,6 muaauapaoB Jjer Ha3zaa. B cinannax OUHISHAMU HaWACHBI
camble JpEBHUE HSYKAPUOTHYECKHE OpPraHU3Mbl, U3BECTHbIE Ha 3emiyle. DTU OpraHU3MbI
UMEIH SIIEPHbIE KIETKU.

Eme pansnie BT1yOb BpeMEHHM sIEpHBIE OPraHU3Mbl — 3YKApUOTHI — HCYE3AIOT.
[TpoxaproThl — OAKTEPUN U CHHE-3€JIEHbIE BOJOPOCIH — IIUPOKO PaCIPOCTPAHEHBI.

IIpokapuomul — om 1aMUHCKO20 pro- énepeo, panvlie u epeueckozo karion- a0po.
Opeanuszmbi, KiemKy KOMOPbIX He UMEIOM 02PAHUYEHHO20 MeMOPAHOUL 10pa — ce
bakmepuu, exuoyas apxebakmepui u yuanobaxmepuu. Ilpoxapuomuueckum
KIemKam HNpucywy 6ce GadchHeuuiue OHCUHEHHble @QYHKYUU, HO y HUX Hem
OKDYHCEHHBIX MeMOPAHOL Op2aHeisl, UMEIWUXCA 8 IYKAPUOMULECKUX KIemKax
(MUMOXOHOPULL, XAOPONIACMO8, AU30COoM, annapama I onvodcu). Ananoe sopa —
cmpykmypa, cocmoswasn uz /[HK, oeaxoe u PHK— naxooumcs 6 yumoniasme u me
oxkpyacena memopanou. CO21ACHO COBPEMEHHbIM B033DEHUAM MO Hauboee
OpesHuUe OpeaHu3Mbl.

OOBIYHO HAXOAT OCTAHKHU HE CaMUX MPOKAPUOTUYECKHX CHHE-3EJICHBIX BOJOPOCIEH,
a TaK Ha3bIBaeMble CTPOMATOIMUTHI. BoiHbIe pacTeHUs] 0OBIYHO HCTIONB3YIOT PACTBOPEHHBIH
B BOJIE TMIPOKapOOHAT KalblMi KaK MCTOYHMK yriepoga npu Qorocunrese. [Ipu stom
MO>KET 00pa30BBIBATHCS HEPACTBOPUMBII KapOOHAT KaJbIHsl (MeT), KOTOPBIH OOBOJIAKHBAET
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KOJIOHMIO BOJOPOCIEH M HapacTraeT roja 3a IoJOM KOpKoW. B pe3synbrate BO3HHMKaET
COOPYXEHHE, HANOMMHAIOIIEE KOPAUIOBBIA pHUQ, COXpAHSIOLIEE CBOU XapaKTEPHbIE
OYEpTaHUs, 1aXKe KOI/1a U3BECTHIK CTAHET MPAMOPOM.

JABa mMuunmapaa Jjer Ha3zaa. B kpemueBbix mnopogax [anduunra (Kanana),
0oOHapyXEeHbl MHOTOUYMCIEHHBIE MUKPOOPraHu3Mbl. OJTHM U3 HUX MOXO0KH Ha COBPEMEHHBIE
CHUHE-3€JICHBIE BOJOPOCIHA — OCHWUIATOPUM M KOKKHM. [[pyrne Ha Xele300KUCISIOmne
OakTepuu.

Tpu munamapaa jger nHazaa. B Adpuxe (CBasuieHl) B KaMEHHUCTBIX CIIaHLAX,
oOHapy>XeHBbl OCTaHKHU OAKTEpUN W BOJOPOCICH. AHANW3 CIAHIEB MO3BOJUI HAUTH B HUX
YIJI€BOAOPOJbl, HUACHTHUYHBIE TEM, UTO O0O0pa3yloTcs MpH pacnaje U OKHUCIECHUHU
xyopo¢uiuia. CrenoBaTenbHO, MOXKHO MOJaraTh, YTo mnpoiecc (OTOCUHTE3a UMEET TaKOH
xe Bo3pacT. bonee nqpeBHux Ghopm HE OOHAPYIKEHO.

MO’KHO JI1 CUMTATh CBAa3WJICHICKUX OaKTepUil MEpBBIMU KUTENSIMU HaIlel MiIaHeThl?
[lo-Buaumomy, Het. Ilockonbky camasi NOpuUMHUTHBHas OakTepust o0OnIagaeT BCeMU
OCHOBHBIMH YepTaMH, IPUCYIIUMU BCEMY KUBOMY Ha 3emJie. B OakTepusix u cuHe-3eeHbIX
BOJIOPOCIISIX UMEIOTCSI XpPOMOCOMBI, reHeTHueckast nHpopmManusa cayutsiBaercs ¢ JJHK nyrem
cunte3a nndopmanmonnoit PHK, a na matpune nPHK cuntesupyrorcs 6enku. J[peBHI0oH0
KJIETKY COCTaBJISIIOT OEJKH, HyKJICHMHOBBIE KHCIIOTHI, MojFcaxapuapl, aunuasl. OHa nuMeer
TOT K€ MCTOYHHMK dHepruu — AT®, peakiuu KaTaausupyroTcs CXOAHBIMU (epMEeHTaMH.
MOoXHO TpPEeANoNOKUTh, YTO OT KaMHs JO BO3HUKHOBEHHS OaKTepuil IOJKHO TPONTH
HEU3MepUMO OOJIbIlIe BpEMEHH, UeM OT OAaKTEPHH. JI0 YeIOBEKa.

Bospact 3emnu 4,5 miupa. net. M3BecTHbIC ApeBHelInEe OaKTepuu UMEIOT Bo3pacT 3,2
mipa. aet. [lomydaercs, 4To OT KaMHs 10 GaKTepHuil HBOMIONMS Mpolia Beero 3a 1,3 mipa.
ner, a or Oakrepuil 1o denoBeka — 3,3 wipA. sieT. Ha BO3HMKHOBEHHE JKU3HHU, TaKUM
00pa3oM, OTBOJIUTCS] OYEHb MAJI0 BPEMEHH.

3AAAHUA ANl CAMOINOAITOTOBKM:

1. CocraBbTe cXxemy XpOHOAOTMU 3EMAM.
2. JauTe cpaBHUTEALHbIA aHaAU3 ayTOTPODHbIX U FETEPOTPOPHBIX OPraHU3MOB.
3. CocraBbTé TabAnLy caMbiXx APEBHUX OPraHU3MOB Ha 3eMAe.
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3. OcHoenvle nymu 3601104uU PACMEHUT

CymiecTByeT MHOIO THIIOTE€3 OTHOCHTEIBHO BO3MOXHBIX ITyTE€H HPOUCXOXKACHUS
OCHOBHBIX LIapCTB KUBOM MpUPObl. PacCMOTpUM OCHOBHBIE ITyTH UCTOPUYECKOTO PA3BUTHUS
LApPCTB PACTEHUM WM >KUBOTHBIX, KOTOpPBIE SBISAIOTCS HanbOoyiee U3yUYEHHBIMH C 3TOW TOYKHU
3pEHUsL.

Uucno BHUIOB HBIHE CYHIECTBYIOIIUX pacTeHuidl pocturaet 500 ThIC.,, U3 HHX
uBeTkoBbIX puMepHO 300 Thic. BUaoB. IlepBbiMu ayToTpodamu ObLIM IIUAHEH M OTYACTH
3€JIEHbIE BOJOPOCIH. FIX OCTaHKM HAaXOIAT B MOPOJAX AAKE apXeicKoro Bo3pacra.

B mnporepo3zoe B Mopsx OOMTaJ0O MHOrO pa3HbBIX MpPEICTABUTENEH 3€JIEHBIX U
30JI0TUCTBIX BOAOpOCHel. B 3To e Bpems, MO-BUAUMOMY, MOSBWINCH IPUKPEIUIEHHBIE KO
nHy Bojopocnu. Ha mnoBepxHocTH O€3:KM3HEHHOM CyIIM co3/laercd IepBas I04Ba,
BO3HUKAlOIIass B pe3yJbTaTe MACUCTBHUS aOMOTHUECKHUX (KIMMAaTHYECKUE YCIOBUSA) U
OouoTuyeckux (MpUCYTCTBUE OAaKTEPHUil U LIMaHEN) YCITOBUH.

B maneo3oe B oapCTBC paCTeHHI)'I MPOUCXOAUT KPYITHOC 3BOJIOINUOHHOC coOBITHE —
pacTCHUA BBIXOIAT Ha CYIIY. OIIHaKO B IICPBLIC IICPHUOIBI 3TOM 9pPbI paCTCHUA TO-TIPCIKHEMY
HaCCJIAAIOT B OCHOBHOM MOPA. BCTpC‘IaIOTCH 3CJICHBIC 1 6yp1>1e BOIOPOCIIN, IIPUKPCILUICHHBIC
KO JHY, a B TOJIIC BOAbI THUATOMOBBIC, 30JIOTUCTHIC, 3BITICHOBLIC. B koHIe OPOOGUKCI "
HavaJiC cuiypa OTMCUCHO ITIOABJICHHUC IICPBBIX HA3CMHBIX paCTeHI/Iﬁ — HCI/IJ'IO(l)I/ITOB, KOTOPBIC
MOKPBIBAJIN CINNIOIITHBIM 3€JICHBIM KOBPOM HpI/I6pe)KHBIe Y4aCTKH CylIu.
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[Ipoucxomar mepecTpolku B MPOBOASAIICH .CHCTEME M TMOKPOBHBIX TKAHSX PACTCHUH:
MOSIBJISIETCS] IPOBOSAINIAS COCYIUCTAsl CUCTEMA €O, c1abo nuddepeHupoBanHoi GpaoeMoi u
KCHJIEMOH, KyTUKyJa 1 ycrhuia. [lcunodurst okazamuch 6osee HaIeKHO MPUKPEIUICHHBIMH
K cyOcTpaTy C MOMOIIBIO JUXOTOMUYECKH PAa3BETBICHHBIX HIDKHHX OCEH. Y HEKOTOPBIX
OOHapyXeHbl TPUMHUTUBHBIC JTHCTHS.. [ICHIIOPUTH 3aHUMANI TPOMEKYTOYHOE IMOJIOKEHHE
MEXIy Ha3eMHBIMHU COCYHCTBIMHU PACTEHUSIMH U BOJOPOCIISIMHU.

JlanpHelIIas 3BOMIONUS PACTeHUI B HA3eMHBIX YCIOBHMAX IpHUBETAa K YCHIICHHIO
KOMITAaKTHOCTH T€Jia, MOSBICHUIO KOpHEH, Pa3BUTHIO SMUAECPMATIbHON TKaHU C TOJCTHIMH,
NPONUTAHHBIMA  BOCKOTIOAOOHBIMU  BEIIECTBAMU CTEHKAaMH, HM3MEHEHHIO CIOCOOOB
Pa3MHOKEHHSI, PACIPOCTPAHEHUS U T.JI.

C MoMeHTa _BBIXOJa Ha CyNIy pacTeHUs pPa3BUBAIOTCI B JIBYX OCHOBHBIX
HaMpaBJICHUSIX: TaMETOQUTHOM H cropodutHOoM. ['ameToduTHOE HampaBieHHE OBLIO
IPEACTaBICHO ‘MXaMH, CIOPOPHUTHOE — OCTAIBHBIMU pacTeHHAMH. CHopouTHas BETBb
OKazajach Oouiee" MPUCIIOCOOICHHOW K Ha3eMHOMY o00pasy JKM3HH. Y JTHX pacTeHHH
MOCTENEHHO COBEPUICHCTBOBAINCH M YCIOXKHSIMCH KOpPHEBash M IPOBOJSAIIAS CHCTEMBI,
MOKPOBHBIE U MEXaHUUECKUE TKaHU. YK€ B 0eg0He BCTPEUAIOTCs MBIIIHO pa3pocIIrecs jeca
U3 XBOIEH, MJIayHOB, NAlOPOTHUKOOOPA3HBIX U JAPEBHUX TOJOCEMEHHBIX (KOPAAUTOB). B
Kapbone 3TH Jeca emie 0osee pacnpoCTpaHEHbl, a KIMMAT YBJIAXHEHHBIH U paBHOMEPHO
TEIUIbI B Te4eHue Bcero rojaa. Pacrenus gocturator 40 M BBICOTHI.

B »TOM ke mepuoge HaXOIAT IMEpBbIE CEMEHHbIE JpPEBECHbIE pAacTeHUs U3
TOJIOCEMEHHBIX, PaclBeT KOTOPBIX MPUXOJUTCS HA KOHEI| kapbona — nepmckuu nepuos. Mx
OTJIMYHKE OT MAOPOTHUKOOOPA3HBIX U MJIABYHOOOPA3HBIX — MPEBPAIIEHNE METacloOpaHrus B
cemsnouky. [lomHOe 0CBOOOXAEHNE Yy YaCTH paCTeHUN MpoIecca MOJOBOIO Pa3MHOKEHHUS
OoT BoOAbl. Tak, ONBUIGHHE Y TOJOCEMEHHBIX OCYIIECTBISIETCS BETPOM U  IOCIE
OIJIOJJOTBOPEHUSI CeMsA3auaTOK MpPEBpaIlaeTcs B CeMs, a CEMEHAa MMEIOT NMPUCIOCOOICHUS
JUISL PacIpOCTPaHEHUs] BETPOM U )KUBOTHBIMHU.
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Me3o3oiickasi 3pa XapakKTepu3yeTcs MHTEHCHBHBIMH TOpPHOOOpPa30BaTeNIbHBIMU
npoueccamu: mnosieagercs Ypan, TsHb-Illawe, Asitait u gp. IIpomomxaercs ocyiieHue
KJIMMaTa, COKpallaloTCsl IUIONIaAM OKeaHOB W Moped. B mpuace ormedeno pazsutue
MyCTbIHb, BBIMUPAHUE TUTAHTCKUX MArOPOTHUKOB, APEBOBUIHBIX XBOIIEH, IuiayHoB. B
lopckom  miepuone, Ha  (QoHE paciiBeTa TOJOCEMEHHBIX, [MOSBISAIOTCS  TepBbIe

MOKPBITOCEMEHHBIE PACTEHUS U 0€HHETHTOBBIE — TPOOOPa3 BETKOBBIX PACTEHUM.
. o e v
M

[TokpbITOCEMEHHBIE OCTENIEHHO PAaCIPOCTPAHSIOTCS, 3aBOEBBIBAsI BCE MATEPUKH, UTO
CBSI3aHO C HallMYUMEM Yy HHUX psga npeumyiiectB. [IoKppITOCeMEHHBIE HMEIOT CHIIBHO
Pa3BUTYI0O TPOBOAIIYI0O CHCTEMY, [BETOK M IUIOA (3apOAbIll CHAOXaeTcs 3amacoM
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MUTATENbHBIX BEIIECTB). B mpolecce 3BOMIONUM IBETOK MPETEPIIEBAET 3HAUMUTEIbHBIC
u3MeHeHus. llpenMymiecTBO TMoOJydaldd pPACTEHHUS C TEPEKPECTHBIM  ONBUICHHEM.
OnbuiUTeNN MPUBJICKATUCH APOMATOM HEKTapa, sIPKOil OKpacKoi I[BETKA.

KaiiH030MCKYI0 5Py CUHMTAIOT BPEMEHEM pacLBeTa ITOKPHITOCEMEHHBIX. B Hauane
KailHO30s €llle yAEpKUBAeTCs TEIUIbll KnuMmar. B Heorene m maseorene (hopMHpyrOTCS
Aupnpl, Ilupenen, I'mmanaum, obocabmuBarorcsi Cpemuzemuoe, Yepnoe, Kacmuiickoe u
Apanbckoe mopsa. PopMmupyroTcss OIU3KHME K COBPEMEHHBIM OOTaHUKO-TeorpauyecKue
obnactu. Ha ceBepe mnpeobnamaloT XBOWHBIE, HAa IOr€ — KallITAHOBO-OYKOBBIE Jieca C
ydyacThueM cekBoi M ruHkro. Bcsi EBpomna Oblia MOKpBITa MBIIIHBIMHM JIECAMH M3 TaKUX
JIEpEeBbEB Kak ay0, Oepesa, COCHa, KaluTaH, OyK, BUHOTpal, opex U T.A. Kiaumar Teruibiii u
YMEDPCHHBIN.

B 4YeTBepTHUYHOM mNepUOJe KAMHO30MCKON bl (2-3 MIIH. JI€T Ha3aJ) YBEIUYUIOCH
KOJIMYECTBO OCAJKOB M HACTYIMMWJIO OJIEICHEHUWE 3HAYMTENIbHOW YacTH 3eMJIM, BbI3BaBIIIEE
BbIMUPAaHHE JHOO OTCTYIUICHHE TEIUIOIOOMBON TPETUYHOM pacTUTENbHOCTH Ha IOT.
[TossBUIMCH XOJ0/I0YCTONYMBBIE TPABSIHUCTbIE U KyCTAPHUKOBBIE pacTeHus. Ha orpoMHbIX
TEPPUTOPUAX JI€CA CMEHSUIUCh CTEeNblo, MOJNYNycThiHEH M | mycThiHel. [losBisiercs
PaCTUTENIbHOCTh C BBIPAKEHHOM CE30HHOCTBIO B IMKJIC. PA3BUTHS, CKJIaJbIBAIOTCA
COBPEMEHHbIE (PUTOLICHO3HI.

Takum 00pa3oM, OCHOBHBIE YePThI IBOJIIOLMH IAPCTBA PACTCHUI cleAyIolIue:

1. Tlepexon OT TamjOMAHOCTH K JIUIUIOUIHOCTH. Y. MHOTMX BOJOPOCIEH U MXOB BCE
KJIETKM (KpOM€ 3UrOoThl) TalIOMAHBI. . ¥ ' MaroOpOTHUKOB €Ie MpeACTaBleH
CaMOCTOSITEIbHBIA TaMeTOPUT, HO YXKe Y FOJOCEMEHHbIX M MOKPBITOCEMEHHbIX
HaOJI0/1aeTCs MOJIHAs peIyKUUs rameToduTa u nepexosa K IUIIOUIHON (asze.
OcBobox1eHrE TTpoLiecca MOJIOBOT0. Pa3MHOKEHHUS OT HAJIMYUS BOJIBI.
Huddepenmmaliys Tema ¢ Nepexo0M K Ha3eMHbIM YCIOBUSIM: KOPEHb, CTe0eb, JTUCT.
Criennanu3anus OnbUIeHUS (HACEKOMBbIE).

~wn

4. Ocnognvle nymu 36071104uu JICU6O0MHDBIX

[To yucy BUIOB KUBOTHBIE MPEeBOCXOAAT pacTeHus. Onucano okono 1 muH. 500 ThIC.
BUI0B KUBOTHBIX (M3 HuUX 1200 000 — unmenucronorue, 80 000 — mommrocku, 40 000 —
XOPJIOBBIC).

Hauano maperBa >KMBOTHBIX B HMCKOMAEMBIX OCTaHKaxX He MpociexuBaercs. [lepBoie
JIOCTOBEPHBIC CBEJCHHS KacalOTCI MOPCKUX OTIIOKEHUH npomepo3osn. llepBuie
MHOTOKJICTOYHBIC ~ JKMBOTHBIC  TIPEJCTABJICHBI  T'yOKaMH, KHIIIEYHOIIOJIOCTHBIMHU,
IJIEYEHOT MMM, WICHUCTOHOTUMH.
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B apy naneozon, B Mopsax xembpuiickoeo Tiepuolia CyIIECTBOBAIM OCHOBHBIC THITBI
JOXOPJIOBBIX YKMBOTHBIX: MHOTOYMCICHHBIC paKkooOpa3Hble (IMOX0XKH HAa COBPEMEHHBIX
MEUEXBOCTOB), TYOKH, KOpaJUIbl, HINIOKOXKHUE, MOJUTFOCKHA U Ap. [locme keMOpusi IBOMIOIUS
KHBOTHBIX XapaKTepU30BanacCh CHEIUAIN3aUeld W COBEPUICHCTBOM OCHOBHBIX THIIOB.
[lepBble MO3BOHOYHBIE OOHAPYKEHBI B 0pO06uKe. ITO ObUIN TaK Ha3bIBAEMBIC IIMTKOBEHIC —
CYIIECTBA, CXOJHBIC C COBPEMEHHBIMU KPYTIIOPOTHIMH (MHUHOTH), HO TTOKPBITHIE CO CTUHHOMN
CTOPOHBI MOIIIHO Pa3BUThIMU KOCTHBIMHU IIacTUHKaMHU. [Ipearnonararot, 4To OHU 3alUIIATN
MIEPBBIX MO3BOHOYHBIX OT OTPOMHBIX XHIHBIX PaKOOOpa3HBIX W BOJHBIX CKOPITMOHOB. B
TEIUIBIX MOPAX ATOT0 IMepuojia OOWTAlM MHOTOYUCIICHHBIE KOpaJUIbl, TOJOBOHOTHE
MOJUTFOCKM — CYIIECTBa, IMOXOKME Ha COBPEMEHHBIX KAJIbMapoB, JUIMHOM B HECKOJBKO
METpOB.
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Cunypckuil iepro]i 03HAMEHOBAJICS TOSIBJICHUEM >KMBOTHBIX, JBIIIAIIAX BO3IYXOM.
[lepBpiMu oOWTATENAMH CYyIIH . ObUIM TAayKoOOpa3Hble, ONHM3KHE 1O CTPOCHHIO K
COBPEMEHHBIM CKOpIMHOHaM. Te€M BpeMEeHeM B BOJIO€Max MPOUCXOAMUIIO OypHOE pa3BHUTHE
pa3HOO0pPa3HBIX HU3MIMX MO3BOHOYHBIX, MIPEXK/IE BCEro maHiupHbIX pui0. [Ipeamnonaraercs,
YTO TICPBBIC ITO3BOHOYHBIC = BO3HUKIM B MEJIKOBOJHBIX IPECHOBOIHBIX BOJOEMaXx.
[TocTeneHHO B TeueHHE desoHa PTHU MPECHOBOJHBIE (POPMBI 3aBOEBAIM MOpS U OKeaHbl. B
ATOM K€ MEePHOJIe BOSHUKAIOT JBOSKOJIBIIIANINE KUCTETEphIe U Jyuenepsie poiObl. Bee onn
ObUTM TPUCIIOCOOJEHBl K JABIXaHUIO B BOJAE, HO HMEIM U JeTkue (HEKOTOpble BUJbI
JIBOSIKOJIBITIIANIUX JTOKWIJIM JIO HAIUX JHeH). [IpuMepHO B 3T0 ke BpeMs (0e60H) BOZHHUKACT
JpyTasi MPOTrpecCUBHAs TPYIIA >KUBOTHBIX — HACEKOMBIE.
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B pa3BuTum nUHUI MO3BOHOYHBIX M OCCHO3BOHOYHBIX TOSBUJIMCH JIBE COBEPIICHHO
pasHble TEHACHIIMM B PEIICHUH OJHHUX M TeX . Ke 3anad. [lepexoq B BO3AyIIHYIO cpeay U3
BOJIbI TIOTpeOOBaNl YKPEIUICHHS] OCHOBHBIX HECYIIMX OPraHOB M BCETO Tella B IeJIoM. Y
MO3BOHOYHBIX pOJIb KapKaca WrpaeT, BHYTPCHHHH CKeJleT, Yy BhICIIUX (opm
0ecro3BOHOYHBIX (HACEKOMBIX) — HAPYKHBIN ckeneT. PazButue B cpene, TpeOoBaBIei Bce
OoJiee CIIOKHBIX MOBEACHYCCKHX PEAKIMA, PEIIaoch B 3THX JIBYX BETBSX ApPEBa KU3HU
IBYMS IPUHIUITHAIBHO Pa3HBIMHE, CIIOCO0aMH. Y HACEKOMBIX (hOpMHpOBaIach Ype3BbIYAIHO
CJIO’KHAsl HEPBHAsI CHCTEMa, C pa3dpOCAHHBIMHU 110 BCEMY TETy OTPOMHBIMU U OTHOCHTEIHHO
CaMOCTOSATEIHbHBIMI HEPBHBIMH IIEHTPAMU W MPEoOJaaHueM BPOXKICHHBIX PEAKIMA Ha
MPUOOPETEHHBIMU. Y~ MO3BOHOYHBIX — pa3BUTHE OTPOMHOTO TOJOBHOIO MO3ra u
npeolOiajaHue yCIoBHBIX pediekcoB HaJ 6€3yCIOBHBIMU, T.€. BPOXKIACHHBIMHU.
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B xamennoyeonvnom nepuode (kapbom) TOSBISIOTCS TEPBBIC MPECMBIKAIONIHECS,
MOJIOKUB HAYaJI0 aKTUBHOMY 3aBOCBAHMIO CYIIW IMO3BOHOYHBIMH. PenTumimu, OGmaromaps
CYXHM TPOYHBIM MOKpOBaM, SHIAM, MOKPBITHIM TBEPAOH CKOPIYNMO W HE OosmmMcs
BBICBIXaHUS, ObUIM MaJIO CBSI3aHHBIMH C BOJIOEMaMH.

B stOT K€ mneproj BO3HMKAIOT M JOCTUTAKOT 3HAYHUTEIBHOIO PA3BUTHS TaKHE
NPEBHENIINE IPYIIIBI HACEKOMBIX, KaK CTPEKO3bI M TApAaKaHBI.

B nepmckom nepuone naneo3os MUPOKO pacpOCTPAHSIOTCS PA3NUYHBIE PENTUIIUU.
OT BeTBM MNPUMUTHUBHBIX | PENTWIMM U3 TPYNIbl LEJIbHOYEPENHBIX Pa3BUBAIOTCS
nenuKo3aspsvl, TPUBEAIIME HECKOJIBKO TMO3XKe (Yepe3 Tepamncua) K BO3HHUKHOBEHHUIO
MJICKOTTUTAIOIIHX.

B \'umt' R

86



OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

B koHUE naneo3’osn NPOUCXOAWT 3HAYMUTEIBHOEC HCCylmleHHEe Kiaumara. l[losTtomy
OypHOE pa3BUTHE MPETEPIIEBAIOT Pa3HOOOPa3HbIe PENTHIINU (1O HAIUX JTHEN U3 TPUACOBBIX
PENTWINNA AOKWINA TaTTepUu U yepenaxu). HekoTopble penTUINU CTaHOBATCS XHILHBIMH,
Ipyrue — TpaBOSIHBIMH, TPETbU — BO3BPAILAIOTCA B BOJHYKD CpEly M IHTAIOTCA
KOCTUCTBIMU PhIOAMU ¥ TOJIOBOHOTUMHU MOJIITIOCKaMH.

OCOOEHHO CHUJIBHOTO pa3BUTHS AOCTUIVIM MOPCKHE PENTHIUU B Ope Me3030lCKOU
3pbl. CaMbIMM KPYNHBIMH MOPCKMMH >KMBOTHBIMU OBUTM HMXTHO3aBPhl M IJI€3M03aBPHI.
Torpa e MpecMBIKAIONIMECS OCBAaUBAIOT BO3MYIIHYIO CPeAy — BO3HUKAIOT NTEPOJAKTHIIN,
OXOTHUBILHECS HA MHOTOYUCIIEHHBIX KPYITHBIX HACEKOMBIX. OT OHON U3 BETBEH BO3AYILIHBIX
PENTWINKA BOZHUKAIOT NTHUIBI (IEPBBIE COUETAIM CBOWCTBA PENTHIMNA U NTHLI).

B wmenosom mepuone mnpoaoSpKaeTCs CHENUATU3alMs PENTHINH: BO3HUKAIOT
TMTAHTCKUE PACTHTEIBHOSITHBIE AMHO3aBPbI, BCTPEUAIOTCS JICTAIOIIME SIICPhI C Pa3MaxoM
kpbulbeB 70 20 M. OmHAKO,  BCKOpPE TMPOUCXOJUT BBIMHUPAHHE PACTUTEIBHOSIHBIX
JIMHO3aBPOB  (BO3MOXKHO! BCJICJICTBHE COKpAICHHWS MPOCTPAHCTB, 3aHATBHIX OOrarToi
NpUOPEKHON PACTUTESIBHOCTHIO), a CJICIOM U OXOTHBIIUXCS HA HUX XUIIHBIX JUHO3aBPOB.
JIuie B TPOMTUYECKOM MOSICE COXPAHSIOTCS KPYIHBIC PeNTWIHK (KPOKOAWbI). B ycmoBmsix
MOXOJIO/IaHKs _MPCUMYIECTBA IOJy4arOT TEIUIOKPOBHBIC JKUBOTHBIE — MTHIBI |
MJICKOTIUTAIOIINE, KOTOPBIC MBIITHO PACIIBETAIOT B CJCIYIOIIEM MIEPUO/IC — KaifHO30€.

Kaiinoszon Bpemsi paciiBera HaCCKOMBIX, MTHUIl ¥ MJICKOMUTAMOMMX. B camoM Hadaie
KallHO305 — Heo2eHe U najeocele — BOSHUKAIOT TICPBhIC IUIAIICHTapHBIE MIICKONTUTaromue. B
naneoyene W 30yeHe OT HACEKOMOSIHBIX MPOUCXOAAT TEpPBhIC XHIHBIC. B 3TO ke Bpems
MEpBbIE MJICKOITUTAIONINEG HAYMHAIOT 3aBOCBBIBATH MOpE (KHUTOOOpa3HbBIC, JIACTOHOTHE,
CUPEHOBBIE).
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OT ApeBHUX XHUIIHBIX MPOUCXOJAT. KONBITHBIE, OT HACEKOMOSIHBIX 000c00iseTcs
oTpsn npuMmaroB. K KOHIly HeoreHa M IaJeoreHy BCTPEYAIOTCS IPAKTUYECKH BCE
COBpEMEHHbIE CEeMeHCTBAa MIIeKONuTaomuX. [lOSBISIOTCS MHOIOYHCIEHHbIE (OPMBbI
00€3bsiH, HEKOTOPBIE U3 KOTOPBIX MEPEXOAAT K MPSIMOX0XKAeHUI0. [IpeanonoxurenbHo ogHa
U3 TaKUX Tpynn 00e3bsH — aBCTPAJIONUTEKU — JalM Hayallo BETBH, BEIylIEeH K poay
Yenosek.

B kaitHo30€ 0cOOEHHO YETKO MPOSBIAIOTCSA TEHJICHIMH K Pa3BUTHIO CTaJHOro oOpasza
KHU3HU (YTO SIBJISETCA CTYIEHbKON K BO3HMKHOBEHHUIO 00Jiee BBICOKOM M KOMIUIEKCHOM, ueM
Oouosiornyeckasi, CoHUaNbHON (opMe IBUKEHUS Marepuu). 371ech HaOMomaeTcs psin
NPUHLUUIHUAIBHO Pa3HbIX pELIeHUH, HalIeHHBIX B XO0JI€ 3BOJIONMH. Tak, y OOIIEeCTBEHHBIX
HACeKOMBIX (MypaBbH, MUEbl, TEPMUTHI) BOSHUKHOBEHUE COIIMAOMIBHOCTH CBSI3aHO CO BCE
Oospleil moTepell MHAMBUAYAJIBHOCTH; y IO3BOHOYHBIX (MJIEKOMUTAIONINX) HAIMPOTHB,
BO3HUKHOBEHHME OOIIecTBa MPUBOJUT K HAWOONbIIEMY PACKPBITUIO  YHHKAJIBHBIX
WH/MBUYaJbHBIX YEPT, IPUCYLIUX OCOOH.

B mocnennem, uemeepmuunom (ommponocenosom) TEPHOIE KaHHO30s, KOTOPBIA
MPOAOIDKACTCS Ha HPOTSDKEHUM MOCIEIHUX TPeX MIIIMOHOB JIET, HaONIOJAIUCh Pe3Kue
U3MCHEHUs KIMMaTa Halled IUIAHETbl, B OCHOBHOM CBSI3aHHBIE C IIOCTEIICHHBIM
noxojonanueM. Ha sToM oOmiem ¢oHe HEOIHOKPAaTHO MOBTOPSIINCH (a3bl OCOOEHHO
PE3KOro IMOXOJIOJAHUSl NpHU KOTOPbIX B cpeaHux mmporax CeBepHOro mnosymapus
BO3HHUKAJIM 3HAYUTEIILHBIC OJICICHEHUS CYILH.

MakcumManabHOTO pacpoCTpPaHEHUs] MAaTEPUKOBBIE OJIENCHEHMS IOCTUrajdd BO BpeEMs
cpenHero nieticmoyerna. JIbapl nocturanu mupot Boarorpana Ha Bocrouno-EBponelickoi
paBauHe u Oxsaxombl B CeBepHoil Amepuke. JlemHukoBast (ayHa B 3TH NEpPHOJBI
pacnpocTpassuiack Aaneko Ha tor. Tak, Hanpumep, Ha CeBepHom KaBkaze um B Kpsimy
BCTPEUYAINCh MAaMOHTBI, IIEPCTUCTBIE HOCOPOTH, OBIIEOBIKH, CEBEPHBIC OJICHH, IMOJIIPHBIC
Kypomatku M Jp. ODTH BHUABI COCEACTBOBAJIM C OOJBIIEPOrMMHU OJICHAMH, OH30HAMH,
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aHTWiIonamMu. B JeIHUKOBBIE NEPUOAbl YBIAKHSAJIUCH 30HBI IyCTbIHb W IOJIYIYCTHIHB

TPOMHUYECKOTO U cyOTponuyeckoro mosicoB (B Caxape, Hampumep, OOMTalIM B Takue

NEepUoabl KpOKOIWIbl U OeremMotsl). Bo BpeMsi MEXJIEAHMKOBBIX MEPHOJOB KIMMAT

CTaHOBWJICA OJM3KMM K COBPEMEHHOMY M BOCCTaHABIIMBAJacCh COBPEMEHHAsI 30HAIBHOCTb.

Ha teppuropun benapycu HacunTHIBaIOCh NOPSAAKA IIATH JIEIHUKOBBIX IIEPUOOB.

N3menenust kiaumaTta M KoJjeOaHHs ypoBHS MMpOBOro OKeaHa MPOUCXOIWIN U B

CaMOM KOHII€ YE€TBEPTUYHOIO MEpUoJa — B conoyere. Tak, Hanpumep, B EBpone 5—6 ThIC.

JIET Ha3aJ KIuMaT ObUT 3aMETHO TEIlJIee COBPEMEHHOI0, OJJHAKO 3TU U3MEHEHHUS HEe Urpaiu

3aMETHOM pOJIM B HW3MEHEHHHM BHJIOBOTO COCTaBa UBOTHOIO MHpa, OCOOEHHO I10

CPaBHEHHUIO C pOJIbI0 UenoBeka, KOTOPHIM HE TOJBKO YHUYTOXKUJI MHOTME BUJIBI PACTCHUU U

*KUBOTHBIX (Oomee 200 BHIOB), HO U co3JaJ HOBBIE. TeM HE MEHEEe, MHOTHE BUIBI

MJIEKOTIUTAIOIIMX BBIMEPIIM MO Pa3HbIM MpPUYMHAM, HAlPUMEP MAMOHT, cabye3yOblil TUrp,

MIEPCTUCTHIN HOCOPOT, TUTAHTCKUN HA3E€MHBIN JICHUBEL] U Jp.

Takum o0pa3om, B 3BOJIOLHUM KMUBOTHBIX MOXKHO BBIICJUTH HECKOJIbKO

OCHOBHBIX HANIPABJICHUI Pa3BUTHS:

1. BO3HHMKHOBEHHE MHOTOKJIETOYHOCTH U U pepeHnnanms CUCTeEM U OPraHoB;

2. Bo3HHMKHOBEHHE TBEpAOro ckeiera (HapyKHOIO y WIEHUCTOHOTMX, BHYTPEHHEro — y
MO3BOHOYHBIX);

3. PazBurtue IIHC. /IBa npuHUIMIIUAIBHO Pa3HBIX U YPE3BBIUANHO 3P (DEKTUBHBIX PEIICHHUS:
y TO3BOHOYHBIX — Pa3BUTHE TOJIOBHOTO MO3ra, OCHOBAHHOTO Ha OOYYEHHMH U YCIOBHBIX
pedrekcax, y HACEKOMBIX — pa3BUTHE HEPBHOM CHUCTEMbI, CBSI3aHHOM C HACIEACTBEHHBIM
3aKperyieHue JII000ro TUIa Peakify MO TUIY UHCTUHKTOB;

4. PazButue conuabenbHOCTH B psAy BETBE# IpeBa >KMBOTHBIX

3AAAHUA AN CAMOINOAIOTOBKM:

1. MpoaHanM3upynTe MaTepuan A€KLMUU U CTPYKTYPUPYUTE ero B Tabauuy:

Jpa Mepuop Pa3Butune XXuBbiXx opraHM3mMoB
Mpynnbl pynnbi
>XMBOTHbIX pacTeHuu

2. KpaTko oxapakKTepu3yWTe OCHOBHbIX HanpaBAEHUS 3BOAOLUU XUBOTHbIX.
3. KpaTko oxapakKTepu3yWTe OCHOBHbIX HanpaBAEHUS 3BOAIOLIUU PACTEHUMN.
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TEMA 7. Yuenune B.U. Bepuajackoro o 0uocgepe.
I11an aeknuun
1.  Cmanosnenue yuenus o buocgepe. Komnonenmol 6uocgepol.

Kueoe sewgecmeo nianemol, €20 Xapakmepucmuku.
3. OcHoguvie QhyHKyUuU HCUB020 Bewjecmaa 1 buocgepsl 6 yeiom.

A

1. Cmanoenenue yuenusn o ouocgepe. Komnonenmut ouocgepol

BriepBrie monsitue 6rocdeps (0T rpedeckoro bios — sxxu3Hp, Sphaira — map) BBeICHO B
ouonoruto gpannyzckum Harypanuctom JK.b. Jlamapkom. EMy npuHaninexxutr npuopurer B
(bopMynHpoBKe MOHATUS «OHochepar», XOTs caMOro TEPMHUHA MPHU €ro JKU3HM ellle He ObUIO.
B cBoux nexumsax 1800 r. oH oTmeyan, 4TO KUBBIE T€JIa COAEPHKAT BCE HEOPraHUYECKHUE
BEILIECTBA, HAaOMIIOlaeMble B IPUPOJE, U OOBSCHAN 3TO aKTUBHBIM YYaCTHEM XKHUBOTHBIX U
pacTeHuil B GOpMHUPOBAHUH MOBEPXHOCTH 3emutd. [103ke OH 3aKIIFOUnIl, YTO BCE MUHEPAJIbI
BHEIIHEH KOpPbI M 3€MHON MOBEPXHOCTH SABIISIIOTCS NPOAYKTAMH KU3ZHEIEATEIbHOCTU
KUBOTHBIX M PACTEHUH, KOTOPBIE CYIIECTBOBAIM Ha 3THUX YyYacCTKax MOBEPXHOCTHU 3€MHOIO
mapa. ImenHo paGoTsl Jlamapka moJ0KUIIM Hayallo PEICTaBICHUSIM O CYIIECTBOBAHUHU Ha
Halleil IUlaHeTe MPOCTPAHCTBA, 3aCEJIEHHOTO XUBBIMU CYIIECTBAMU M O TOM, YTO 3TO
MPOCTPAHCTBO OPraHU30BAHO UMEHHO KU3HEIEATEIbHOCTHIO JKUBBIX OPTaHHU3MOB.

3HAUMUTENBHO MO3Xe, B 1875 r. aBcTpuiiCkuii reonor Dayapa 3H0CC BBEJ Hay4YHBIN
TepMuH «Ouochepar. bruocdepa — 310 cBoeoOpa3Has o0oiouka 3emMiiH, cojaepIKaiias BCIO
COBOKYITHOCTb KMBBIX OPraHU3MOB U TY.4aCThb BEILIECTBA IUJIAHEThI, KOTOpas HAXOJIUTCS B
HENPEepPHIBHOM OOMEHE C STUMHU OpraHU3MaMHu.

3acnyra B pa3paboTke HamboOjiee CTPOMHOrO M IIeJIOCTHOrO ydeHus o Ouocdepe
NpUHAIICKUT akaneMuky B.M. BepHajnckomy — H3BECTHOMY YYEHOMY, CO3JATENI0 H
NEpPBOMY TPE3UACHTY YKpauHCKOW akajemMuu Hayk. [lo ero mHunmaTuBe OBLINM CO3JAHbBI
kpynHeimue HWHCTUTYTHI HBIHE Poccuiickoit akagemun Hayk: HWMHcTUTyT Teorpaduu,
MUHEPAJIOTUU U T€OXUMHH,

Bepnaackuit HaseiBan O6mocdepoit Ty obomouky 3emin, B (OPMHPOBAHUU KOTOPOI
YKUBBIE OPTaHU3MBI UTPAIOT OCHOBHYIO pOJib. YYacTHE KaXJI0r0 OTAEJIbHOrO0 OpraHu3Ma B
re0JIOTHYECKOW NCTOPUU 3eMJIM HUYTOXKHO Mayio. OJHAKO JKUMBBIX CYHIECTB Ha 3emiie
OECKOHEYHO MHOTO, OHU O0O0JaJal0T BBICOKMM TOTEHIIMAJIOM PAa3MHOXKEHHS, aKTUBHO
B3aMMOJICHCTBYIOT CO Cpelloil OOWTaHMSI W, B KOHEYHOM CYETE, IMPEICTaBISIOT B CBOCH
COBOKYITHOCTH 0COOBIH (hakTop, MpeoOpa3yromninil BepxHue 000JI0UKH 3eMITH.

Bepnazckuii BeiensieT B 6nochepe 7 riiaBHbIX KOMIIOHEHTOB:

7KuBble opranu3Msl (BCS X COBOKYITHOCTh — JKUBOE BEIIECTBO);
Buorennoe BemecTtBO —  00pa3oBaHO  JKUBBIM  BEIIECTBOM  (IIPOIYKT
KU3HECSITEIIbHOCTH )KMUBOTO BEIIECTBA — U3BECTHSK, KAMEHHBIA yTroJib, HEPTH);

¢+ KocHoe BenecTB0 — 00pa3yeTcs 0€3 y9acTHs )KMBOTO BEIIIECTBA;

¢+  buokocHoe BelecTBO — KOCHOE BEIIECTBO, MPEOOPA30BAaHHOE KUBBIMU OpraHU3MaMU
(mousa);

¢+  BemecTBo pajuo0aKTHBHOIO pacnaja;
PaccesiHHBIC aTOMBI 3¢eMHOI'0 BellleCTBA 1 KOCMHYECKHX U3JTyYeHHH;
BemnrecTBO KOCMHYECKOr0 NMPOUCXOXKIAEHUSI B (DOPME METEOPUTOB M KOCMHUYECKOM
IIBLJIN.
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MHorux y4eHsle OHUMAIOT O]l TEPMUHOM Ouocdepa Ty 4acTb MOBEPXHOCTH 3€MJIH,
KOTOpasi HaXOJUTCS HEMOCPEICTBEHHO MOJ BJIMSHHEM >KMBBIX OPraHM3MOB B HACTOSILEE
BpeMms. B ornuune ot Hux, BepHanckuii mog 6nocdepoil moHMMAET Ty 4acTh 36MHOU KOPBI,
KOTOpasi MOJIBEPIJIach BIUSHUIO KUBBIX OPraHM3MOB B TEUEHHUE T'€OJIOTMYECKOW HCTOPUHU
3emiu.

T.o. 6uocdepa 3TO crnokHAsT CUCTEMA, COCTOSAIIAs U3 MHOTUX KOMIIOHEHTOB, KOTOPBIE
BKJIIOYAIOT BCIO JKMBYIO M HEKHBYIO NPHUPONY, OXBaThbiBasg OJHOBPEMEHHO aTmocdepy,
ruzipocepy U BEPXHIOIO YacTh JUTOC(EpHI — T.€. 3TO III00aIbHas SKOCUCTEMA, HaceJIEHHAs
BCEMHU JKMBBIMHU CYILIECTBAMM, B TOM YHCIIE M YEJIOBEKOM Ha mjaHeTe 3emiid. B ocHOBY
yueHHus: BepHasncKoro mojoKeHO MNpeACTaBiICHUE O IJIaHETApHON TI'€OXMMHYECKOW poJn
YKUBOTO BEIIECTBA B 00pa3oBaHUU OMOChEPHI.

2. Kueoe eeuiecmeo njiianemal, €20 xapaKkmepucmuku

OBOJIIOIMS KMBOTO BellecTBa IO BepHaJackoMmy npoTekana B COOTBETCTBUU CO
CJIEIYIOLIMMH 3TAIAMMU:

»  Jlaxxe ecnu MEpBBIA )KUBOH OPraHU3M COCTOSIT U3 OJHOM KJICTKH, B JIIOOOM cliydae, OH
HY’KJIaJICsl B TUTaHUH. VICTOYHHKOM MUTAHUS JIJIs1 HEr'0 MOTJIA OBl CITY>KHTh MOJIEKYJIBI
YIJIEBOJOPOJOB M3 WJIa Ha JHE MEJNKOro mops.-I103ke 3T opraHusmel, BEpOSITHO,
MOTJIM «MO€AATh» MPOAYKTHI )KM3HEACATEIbHOCTH M MEPTBBIC T€JIa CBOUX COPOIUYCH.

»  Creayrommii mar — rnoeiaHue >KUBOTO OPraHMYeCKOTO BEIeCTBa.

»  CTpeMHUTEIIbHOE pa3BUTHE, CACPKUBAEMOE OrPAHMYCHHOCTBIO  MUHEPAIBHBIX
pecypcoB, HEM30EKHO MPUBEIO K OBMAAECHUIO HOBBIMH HCTOYHUKAMH BEIECTBA M
sHepruu. OpraHu3Mbl pa3/ieIUINCh Ha XUBOTHBIE M PACTUTENIbHBIC, KOTOPHIE CTaJH
OCBaMBaTh HE TOJBKO BOJIHYIO, HO M HA36MHO—BO3AYIIHYIO CPELY, a TAKXKE MOYBY.

»  Crepyromwmid mar 53BOJIOIHUH «JKHBOTO BEIIeCTBA — BBIPAOOTKA CIIOCOOHOCTH K
peakuusaM pepMeHTauu, Ipu KOTOPHIX B OKpY»Karolnyto cpeny Boiaensercs CO2. [Ipu
OTpeJIeNIEHHBIX YCIOBWSAX.  9TH SBJICHHUS CIOCOOCTBOBAIM TIOSBJICHHUIO IpoIlecca
¢dboTocuHTe3a, Onarofaps.-KOTOPOMY CO3JaeTCs OCHOBHash Macca OpPraHu4ecKoro
BEIIECTBA Ha 3eMJIe M BBIJCNIAETCS CBOOOIHBIN KHCIOPO/I,.

» B nmpucyrcTBuM. CBOOOTHOTO KHCJIOPOJAa CTAaHOBUTHCS BO3MOXHBIM TIPOIIECC
«apIxaHus». Jlpixanue — mporecc o0paTHbIM ¢doTocuHTesy — mnpousBoautr CO?2,
HEOOXOIUMBIN PACTCHUSIM.

» Ilpu O4YEeBHEHBIX TPEUMYIIECTBAX JBIXaHHUS CTajl0 BO3MOXKHBIM CYIIIECTBOBAHHE
KUBOTHBIX, AKTHUBHO TIEPEMENIAIONINXCA B MPOCTpaHCTBE. J[BmkeHue TpeOoBaio
KOOpMHAIIMK YacTell Tejla, TOYHOT'O KOHTPOJIS M CIIOCOOHOCTH MPUHUMATh PEIICHHUS.
Jlyist 9TOTO HY’KEH OBLI MO3T — elle OJHO KapIWHAJIbHOE OTJIMYHE KUBOTHBIX OT
pacTeHU.

’KuBoe BemecTBO, 00pa30BaBIINCH Ha 3emile, BOBJIEKIO B TPAHAMO3HBIN KPYrOBOPOT
BCE OJIEMEHTHl €€ TMOBepXHOCTU. Tak Havalics Tpolecc co3faHus Ouocdepsl,
MPOAOJIKAOIIMICS JO HACTOSIIETO BPEMEHHU.

B mpomecce xuzHenesTENbHOCTH KUBBIX OpPraHU3MOB B KOpHE MpeodpazoBanach
HeXHBasi 4acTh Omocdeprl. B atmocdepe mosBuUnCsS CBOOOAHBIN KUCIOPOJ, @ B BEPXHUX
CIOSIX — O30HOBBIM 9KpaH, MPEAOTBpAIIAONIMA BCE JKMBOE OT TYOHTEIHbHOTO
ynbTpaduoniera. YTIEKUCIOTa, U3BJICUEHHAs pPACTEHUSMH U3 BOJIbI U BO3JyXa,
3aKOHCEPBUPOBAJIACh B OTIIOKEHMAX yrid. Hakonenu, mosiBnenune Yenoseka PasymHOro u
€ro JESITEILHOCTH SIBUINCH KAYECTBEHHO HOBBIM ATAIlOM B pa3BUTHH OHOC]epHI.
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Takum 00pa3oM, OCHOBHBIE 3Tallbl 3BOJIOLUU OHOC(hEpbl, Kak TJI0OATBHON Cpejbl

AKHU3HU Ha 3eMJyie clIeQyeT paccMaTpuBaTh B COOTBETCTBUU C (POPMHUPOBAHHEM OCHOBHBIX

Cpe KU3HHU:

1. BOBHMKHOBEHHE U Pa3BUTHE KU3HU B BOJIE;

2. TIOSIBJICHHE Y THIPOOMOHTOB CHMOMOHTOB (Tapa3wWThl U Jp.) — (HOpMHpOBAHWE HOBOU

Cpeabl KU3HU — «OPTaHU3M-XO3SIHHY;
3. 3aceleHUe OpraHU3MaMu CyITu ¢ POPMUPOBAHHEM HA36MHO-BO3IYIIIHON CPE/Ibl U TIOYBHI,
4. mosiBJICHUE 4YeNOBEKa M TMpEeBpalleHrue €ro U3 OMOJIOTMYEeCKOro BHJa B OMOCOLMAIBHOE
CYILECTBO;
5. mepexon Ouocdepsl MO BIUSHUEM JEATEILHOCTH YEOBEKAa B HOBOE KAYECTBEHHOE
cocTostHuE — HoOocepy.
3. Ocnosnvle hynkuyuu x3cueozo eewiecmea u duocgepol 6 ueiom
Paznuuarot 5 ocHOBHBIX ()YHKIIHI )KMBOTO BEIIECTBA HAIIICH MJIAHETHI:

1. DHepreruyeckasi — B OCHOBE (JOTOCHUHTETHYECKAs JCSATEIbHOCTh 3€JICHBIX PACTEHUM,
B Tpollecce KOTOPOW MPOUCXOJUT AaKKYMYJIAILMsS . COMHEYHOW DHEPTUU H €€
nepepacnpeiesieHue MeX Iy KOMIOHEHTaMU Onochepsl.

2. Ta3zoBas — B nporecce PyHKIIMOHUPOBAHUS KUBOI'O BEIIECTBA MOSBIISIOTCSI OCHOBHBIC
ra3bl — KUCJIOPOJI, a30T, YIVICKUCIIBINA Ta3, CEPOBOAOPO/I, METaH.

3. KoHIEeHTpauMOHHAsi — TIPOSIBISICTCS B, ‘W3BJICUCHHUE M HAKOIUICHUH >KUBBIMU
OopraHu3MamMu OMOTEHHBIX AJIEMEHTOB OKpYKaroleh cpeapl (KpeMHHM, Mo, yriaepo,
Kajnpiui, Qocdop), Onaromapst yemy KOHILEHTpAIUs 3TUX DSJIEMEHTOB B KUBOM
BELIECTBE B ThICAYU pa3 Oouiblile, 4eM BO BHEUIHEH cpeje.

4. OKHCIUTEJbHO—BOCCTAHOBUTEIbHASA — 3aKJII0YAETCAd B XMMHUYECKOM IpPEBpallleHUU
BElIECTBA (COSAMHEHM Kene3a, MapraHia 1 T.1.)

5. [ecTpykuuoHHasi — ~00yclaBiIMBAaeT TNPOLECCHl, CBSI3aHHBIE C pa3JIOKEHUEM

OpraHnu3smMoB II0OCJIC UX. CMCPTU, BCICIACTBHUC KOTOpOﬁ MPOUCXOOUT MHUHCPAJIN3aAlUA
OpraHn4YcCKOro BCUIicCTBa.

HeHTpaJ'II)HI)IM IIYHKTOM HU3YYCHHA B TCOPUU BepHa,Z[CKOI‘O ABJIACTCA ITIOHATHUC O J)KNBOM

BCIIIECTBE, T.€.” COBOKYITHOCTH BCEX JKHMBBIX OpraHm3MoB. Kpome KHBOro BeliecTBa
Bepnanckuit BeIies emie KOCHOE BEIIECTBO (BO3IyX, BOAA, MUHEpaNbl). MeXIy *KUBBIM
BCIIIECTBOM M KOCHBIM HaXOSATCS OMOKOCHBIE BeIIeCcTBa (OCTATKH >KHBBIX OPTraHU3MOB,
HarpuMep, HaBO3).

OTian4us )KUBOTO BCHICCTBA OT KOCHOI'O 3aKIIIOYAIOTCs B CICAYIOIICM:

1. u3MeHeHHUs U MPOIECCHl B )KMBOM BEIIECTBE MPOUCXOIAT ObICTpEe, YeM B KOCHBIX
Tenax, MOATOMY ISl XapaKTEPUCTUKH MU3MEHEHHUI B )KUBOM BEILIECTBE MCIOJIb3YeTCs
MOHSITUE UCTOPUUECKOTO BPEMEHH, a B HEXKUBBIX TEJIaX Ne0JIOTHYECKOro BpeMEHH. |
CEKyH/JIa reojiornueckoro BpeMeHu = 100 ThICS4 JIET HCTOPUYECKOTO;

2. B JKMBBIX OpraHM3Max CYIIECTBYET HENpPEpBhIBHBIA TOK aTOMOB: W3 JKUBBIX B
HEXXHBOE, U HA00OPOT;

3. TONBKO B JKUBBIX OpraHU3Max IPOUCXOJAT KAUECTBEHHbIE H3MEHEHHS B XOJIE
re0JIOTMYECKOTO BPEMEHH, T.€. IBOJIOLNS;

4. KUBbIE OPraHU3Mbl U3MEHSAIOTCS B 3aBUCUMOCTH OT OKPY Kaloleh cpebl.
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Bepnanckuii BBIIBUHYJ TPEANONIOKEHUE, YTO JKHUBBIE OpPraHU3MBbl CaMH TI0 cebe
3BOTIONUOHUPYIOT. OH mocTaBuia Bompoc: «ECTh M y JKU3HU Havayio?», Ha KOTOPBIM OH
OTBEYACT B MOJJCP>KUBAEMOI UM KOHIICTIIIUU BEYHOM >KM3HU O TOM, YTO 3€MJI CYIIECTBYET
BEYHO, M O3TOMY JKM3Hb Ha HEW HE UMEET HaYaJIa.

CornacHo aHHOM Teopun Ouocdepa BHIIOIHAET HECKOIbKO (PYHKIMIA:
1)  kuciIopojHasi, T.K. 9aCTh OMOC(EphI BBIACIICT KHCIOPO/I;
2) MOYBOOOpa3yroINas;
3) XCMOCHHTE3UpyIIasi — CHHTE3 OPraHMYeCKHX BEIISCTB K3 HEOPraHUYECKUX,
BO3MOXHBIM  TOJNBKO B  OakTepusix (Hampumep, TOJBKO OakTepUH  CHOCOOHBI
aKKyMYJIMPOBATh a30T U3 BO3/IyXa);
4)  KpyroBOpOT BEIIECTB (aTOMOB) B MPHPOJIC, B KOTOPOM YdYacTByeT Bcs Ouocdepa B
LEJIOM;
5) cTpyKTypHas — HEKOTOpBIC JKUBbIC OPraHU3MbI CIIOCOOHBI M3MEHSATH OOJHMK 3eMJId U
T.JI.

[To BepnanckoMy paboTta *HUBOTO BellecTBa B Onocdepe MOKET ObITh BHIPAKEHA B JABYX
OCHOBHBIX (popmax:

- Xumu4deckas win 6moxumudeckas (I poa reonoruueckoi AesiTeIbHOCTH );

- Mexanuueckas ( Il pox reosornyeckoit 1esTeIbHOCTH).

I pox reonorudyeckor NesATETLHOCTH MPOSIBISETCS B OOMEHE BEIIECTB BHYTPU KUBBIX
OpPraHU3MOB, B PE3yJIbTaTe KOTOPOTO MPOUCKOIUT ITOCTOSTHHBIX KPYTrOOOOpOT aTOMOB.
[Tpu 3TOM OOJBIIIOE 3HAUYCHHE UMEET KOJUYCCTBO MPOMYCKAEMBIX BEIECTB Yepe3 TOT WU
WHOW >KUBOM opraHusM. Ilo HEKOTOPHIM JaHHBIM YCTAaHOBJICHO, YTO 4YE€pe3 OpPraHu3M
YeJIOBEKa 3a BCIO €T0 JKU3HBb MPOXOANUT OKOJIO: 75 T Boabl, 17 T yrieBomos, 2,5 T 6enka, 1,5
T JKHUpa.

CymHocts II poma reOMOrMYECKON ACSTENbHOCTH TPOSIBIAETCS TOJIBKO B TeX
AKOCUCTEMAX, TJE XOPOIIOPa3BUT MOYBEHHBIA MOKPOB, KOTOPBIN IO3BOJSET CO37aBaTh
HODBI, YKPBITHS, T.€. Pa3PBIXJIATh MTOYBY.

3AAAHUA ana CAMOITIOATOTOBKM:

OnuLIUTE 3BOAIOLMIO NOHATUA U TEPMUHA «Buocdepar.

Mepeuncanute KOMNOHEHTbI bUochepbl Nno BepHapckomy.

OnuwuTe atanbl 3BOAIOLMU XXUBOrO BellecTBa nNo BepHaackomy.
OxapaKTepusyute OCHOBHble JYHKUUU >KUBOrNO BELLECTBA, MNpUBEAUTE
npumepbl.

Mepeuncante oTAMUMTENBHBIE MPU3HAKU XXMBOTO U KOCHOIO BELLECTB.
Mepeuuncaute pyHKUUU 6Uocohepbl.

PODMPR

o o
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TEMA 8. Teopust Hoocdepbl. MecTO M POJIb Y€JI0BEKA B IPUPOIE

I11an neknuu

=

Bosnuknosenue u passumue Hoocgepuoi.
2. Mecmo u ponw uenosexa 6 npupooe.

1.  Bosunuknoeenue u pazeumue noocgeput

[IpakTtnyeckn k Havany 20 Beka 4YelOBEK OKOHYATENIbHO MOKOpUi Ouochepy u
KOJIOHM30BaJl 3eMHOM map. McTOYuHMK MoOrymiecTBa 4eloBeKa — €ro MO3T M IO3TOMY
HBbIHEIIIHEE COCTOsIHHE Ouocdepbl MpeIIoKEeHO Ha3blBaTh HOOC(Epoi, YTO B MNEPEeBOJIE
o3Haudaer cepa pazyma.

[IpencraBnenue o Hoocdepe cBsI3aHO C Hay4HOH AesTenbHOCThI0 B.M. Bepnanckoro.
OH npumaBay TOHATHIO Hoocepa TIyOOKO HaydHOE cojepkaHue u (HopMy 3aKoHa.
Bepnazackuit TpakToBasn Hooc(epy Kak BBICIIYIO CTa/IMIO0 pa3BUTUs 6rnocdepbl, CBI3aHHOMN C
BO3HUKHOBEHHEM M CTAHOBJIEHHEM B HEW NMBWIM30BAaHHOIO COOOIIECTBAa, C IMEPHOJIOM,
KOrJia pa3yMHasi AesITeIbHOCTh YeJIOBEKa CTAHOBUTHCSA IJIABHBIM OMPEIEIISIONNM (PaKkTopoM
passutus. OH nucan: «Hoocdepa ectb HOBoe reosiorndeckoe sIBJICHHE Ha HAllleH IJIaHeTe.
B Hell BepBbie 4ETOBEK CTAHOBUTCS KPYITHOM T'€0JIOFUYECKON cuinoil. OH MOXET U JTOJKEH
NepecTpauBaTh CBOUM TPYJOM U MBICIIBbIO 00JIaCTh CBOCH JKU3HHU, MTEPECTPanBaTh KOPEHHBIM
0o0pa3oM IO CPaBHEHHIO C TE€M, YTO OBIIO “paHblIe». JpyruMH CclIOBaMH, XaOTHUYHOE
camMopa3BUTHEe OyJeT 3aMEHEHO pa3yMHOW cTpaTeruedl — Ouocdepa mnepepactaer B
HoOC(epy.

3akoH Hooc(epbl KakeTcs. JIOLWYHBIM, T.K. YEJIOBEYECTBO KAK 4YacTb IPUPOJBI,
IPEBPATUBILNCH B Pa3pyLINTEIBHYIO.CUITY TM00 OKOHYATEIbHO pa3pyluT ouocdepy (B ToM
qucie U cedst), MO0 COXPAHUT €e U CBOE CYILIECTBOBAHUE.

3aKOH CIpaBeUIMB B TOM CMBICIE, YTO €CJIM YEJIOBEYECTBO HE HAYHET Pa3yMHO
peryiupoBaTh CBOIO YMCIEHHOCTh U JIABJICHHE HA MPUPOLIY, COOOpa3ysch C €€ 3aKOHAMHU,
onocdepa B U3MEHEHHOM BHUJE MOXKET COXPAHUTHCS, HO LIMBUJIM3ALMS, a HE UCKIIOYEHO,
gto ¥ BHI HOMO Sapiens moruGHyT.

Psan yuenbiX, B TOM uyHclIe M3BECTHbIM amepukaHckuil »skosmor lO. Opym
IPEIoaraT, YTOo MpaBUIbHEE TOBOPUTH B HACTOSIEE BPEMs JIHUIIb O CYIIECTBOBAHWUU
HavaJbHBIX CTAIUil Pa3BUTUS HOOC(EpPbI, MMEIOIIEH MPUHLIUIIUAIbBHBIE OTIMYUS OT €€
OyIyIIero COCTOSTHHUS.

T.o. denoBek crouT mepen BHIOOpPOM: JHOO OH OyAeT KHUTh Ha «UHIYCTPHATBHON»
IUTAaHETE JIMIIb OTAAJCHHO HAIOMUHAIOMIEH <(OKUBYIO», JHMOO OH JIOJDKEH AEeWCTBOBATh B
COOTBETCTBUM C MPHUHLMIIAMHU 3KOJOTHMM M PACHpOCTpPaHATh Ha cels Te Ke KpUTEpHUH,
KOTOPBIM TOJYUHSIOTCS PACTEHUS M JKUBOTHBIC. SIBISISICH YacThiO MPUPOABI, YEIOBEK HE
MOJKET B T€UECHHUE JITUTEIHLHOTO BPEeMEHHU IpeHeOperaTts OMOJIOrMuecKUMHU 3aKOHAMH — PaHo
WIA TIO3/IHO 4YEJIOBEYECTBO JIOJDKHO OOpPECTH «IKOJIOTUYECKYIO COBECTH»: TOJbKO
npefejbHasi TyMaHM3amMs oO0mecTBa (mpomecc TaKsKe IPOTHBOPEYMBBIN M
HEOJIHO3HAYHBIN), OTHOCHTEJBHO O0eCKOH(IMKTHOE ero BKJKYeHHEe B CHCTEMY
Onocdepnbl, 0CHOBAHHOE HA HCII0JIb30BAHUH TOJIBKO NPHPOCTA PECYPCOB MOKET CIIACTH
4yeJI0BeYeCTBO. Vnpasnams ntoou 6yoym ne npupoodot, a npejicoe 8ce2o, cobou. B smom
CMbICTl 3aKOHA HOOChepul.
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Jlns oKOHUYaTenbHOro Tepexona Omocdepsl B Hoochepy Mo MHEHHIO BepHanckoro

JOJIZKHBI OBITH BBIITOJHEHBI CJICAYyronure yCJIOBUs:

1)
2)
3)
4)

5)
6)
7)
8)

9)

3aCeJIeHNE YEJI0BEKOM BCEH IUIAHETHI;

pe3Koe MpeoOdpa3oBaHUE CPEACTB CBA3H U OOMEHA MEXy CTPaHAMU;

YCUJIEHHE CBSI3€H, B T.U. IOJUTUYECKUX, MEX/I1Yy BCEMU CTPAHAMH;

Hayajo IpeodiaasaHus poJid YelIoBeKa HaJl IPYTMMH I'€OJIOTMUECKUMU MPOIECCaMU,
MIPOTEKAIOIIKMMH B 36MHOU KOPE;

pacimpenue rpanul 6uocgepsl U BBIXOA B KOCMOC;

OTKPBITHE HOBBIX HCTOYHUKOB SHEPIHH;

PaBEHCTBO JIIOJIEH BCEX PAC U PEIUTUM;

YBEJIMYEHHUE POJM HAPOJHBIX MacC B PEIIEHUWU BONPOCOB BHYTPEHHEW M BHEIIHEU
MOJINTUKH;

cBOOOZA HAyYHOM MBICIM M HAYyYHOTO HUCKAHMS OT JaBJICHHSI PEIUTHO3HBIX,
¢unocopckux M TOJUTUYECKUX IOCTPOCHMM, a TaKKe CO3JlaHUE B TOCYAapCTBE
OJIaronpHUATHBIX YCIOBUH JJIsi CBOOOJHOTO Pa3BUTHUS HAYYHOU MBICIIH;

10) mpoaymaHHas CHUCTeMa HAapOJHOTO OOpa30BaHMS M TOBBIIMICHHS OJaroCOCTOSHUS

TPYAAIIUXCS; CO3IaHUE PEATbHON BO3MOXKHOCTH HE JIOTTYCTUTH TOJI0/1a, HUILIETHI;

11) pasymHOe TmpeoOpa3oBaHHE MEPBUYHON NPUPOIABI 3eMIM C IEIbI0 CAeIaTh e

CHOCOOHOW  YJOBIETBOPUTh BCE MAaTEPHATBHBIC, OCTETUYCCKHE U IyXOBHBIC
NOTPeOHOCTH;

12) ucKIIOYEeHHE BOWH U3 KU3HH OOIIECTBA.

HpOCHGHHM, HACKOJIBKO BBIMMOJHAKOTCS  OTH YCJIOBUA B COBPEMCHHOM MHpPEC, H

OCTaHOBHMCH 0oJiee HOI{pO6HO Ha HCKOTOPBIX U3 HUX.

1.

2.

3acesieHHe YeJIOBEKOM BCEW IUIAaHEThl. JTO yCIIOBHE BhINOJHEHO. Ha 3eMie He ocTanoch
MECT, TJie He cTynana Obl Hora yenoBeka. OH o0ocHOBalICA axke B AHTapKTHU/IE.

Pe3koe mpeobOpazoBaHue CpeACTB CBS3M M OOMEHa MEXIy CTpaHaMu. JTO YCIOBHUE
TAaK)K€ MOJKHO CUMTATh (BbIIOJHEHHbIM. C NOMOLIBIO paguo U TEJIECBUACHUS MBI
MOMEHTAJIbHO Y3HaeM '@ ~COOBITUAX B JIIOOOW TOuke 3emHoro mapa. CpeactBa
KOMMYHUKAaIlUM IOCTOSIHHO COBEPIICHCTBYIOTCS, YCKOPSIOTCS, TMOSIBISIOTCS TaKue
BO3MOXXHOCTH, O KOTOPBIX HEJAaBHO TPYAHO ObUIO naxxe meuTaTh. M 31ech Henb3s He
BCIIOMHHUTh NPOPOUYECKUX cI0B BepHanackoro: «IDTOT mpolecc - MOJTHOTO 3aceleHus
6uocdepsl GeN0BEKOM - OO0YCIOBJIEH XOJOM HCTOPUU HAyYHOW MBICIIH, HEPa3pbIBHO
CBSI3aH CO CKOPOCTBIO CHOILIEHWH, C YyCIeXaMH TEXHUKH NEpPEIBUKEHUS, C
BO3MO>XHOCTBIO MTHOBEHHOW Tepeaud MBICIH, €€ OJHOBPEMEHHOI'0 OOCYXICHUS Ha
Bceil manere». Jlo HenaBHEro BpeMEeHU CpeICTBA TEIEKOMMYHUKAIIUU OTPaHUYUBAIIACH
tenerpadom, TenedoHOM, paguo U TEIEBUACHUEM, O KOTOPBIX Mucan eiie BepHaackuii.
Nmenack BO3MOXKHOCTh MEpeaBaTh AAHHBIE OT OJHOIO KOMIBIOTEPA K APYTOMYy IIpH
MOMOIIM MOJIEMa, TMOJKIIOYEHHOr0 K Tele(OHHON IWHUHU, JOKYMEHThl Ha Oymare
nepelaBaJIuch C MOMOUIBI0 (DAKCUMIIBHBIX ammapaToB. TOJBKO B TMOCIEIHHE TOJbI
pa3BuTHE TJI00ATHHOW TEIEKOMMYHHKAIIMOHHON KOMITbIOTEpHOHM cetu Internet mamo
Hayajo HaCTOALIEH PEBOJIOLMYU B YEIOBEYECKON IUBUIIU3ALMH, KOTOPAsk BXOAUT cerdac
B 9py UH(GOpPMAIIHH.

Ycunenue cBs3el, B TOM YUCJE MOJUTUYECKUX, MEXKIY BCEMU CTPaHAMHU. DTO YCIOBHUE
MOHO CUMTaTh €CJIM HE BBIIIOJHEHHBIM, TO BBINOJHSIOIKUMCA. Bo3Hukmas mocie
BTOpoii MupoBoii BoiHbl Opranmszanus OO0benuHeHHbix Hammit (OOH) oxa3zanach
ropasfno OoJyiee yCTOWYMBOW M JeHCTBEHHOU, uem Jlura Hamuii, cyriecTBOBaBIIas B
XKenese ¢ 1919 1. mo 1946 1.

Hagano npeo6iiaganusi T€OJOTUIECKON POJIM YeIOBEeKa Ha/ IPYTUMHU T'€OJOTUYECKUMU
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10.

11.

OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

npoiieccaMu, MNpPOTEKAloUMMU B Ouocdepe. DTO yCIOBHUE TaKKe MOXKHO CUHTATh
BBITIOJTHEHHBIM, XOTSI UMEHHO TpeoOiiajaHue TE€OJOTUYECKOW POJIM 4YelloBeKa B psijie
CIly4aeB MPUBEIO K TSHKEIBIM SKOJIOTHYECKUM TocaenAcTBUsAM. O0beM TOpHBIX MOPOL,
M3BIICKAEMBIX M3 TNIyOMH 3eMiM BCEMH IIaXTaMH W KapbepaMyd MHUpa, cefdac MouYTH B
7IBa pa3a MPEBBIMAET CPEeTHUH O00BEM JIaB M TEIUIOB, BHIHOCUMBIX €XKErOJJHO BCEMU
BYJIKAaHAMH 3€MIJIH.

Pacmmupenne rpanun; Ouochepsl M BBIXOA B KocMoc. B paborax mocieaHero
JeCATUICTHS XU3HU BepHanckuii He cumTan rpaHunbl Onocdepsl moctosHHBIMU. OH
MOTYEPKUBAJl paACIIMPEHHE MX B MPOIIJIOM KaK HTOT BBIXOJa >KMBOTO BEIIECTBA Ha
Cylly, TIOSBJICHHUS BBICOKOCTBOJBHON PACTUTEIHHOCTH, JIETAIOIINX HACEKOMBIX, a
MO37HEE JIeTAIOUX sIIepoB U nTHll. B mporecce mepexona B Hoochepy rpaHUIIbI
Ouocdepbl TOMKHBI PACHIMPATHCS, a YEIOBEK JOJDKEH BBIUTH B KOCMOC. OTH
MpecKa3aHusl CObLIUCH.

OTKpBITHE HOBBIX MCTOYHHKOB DHEPTHHU. YCIIOBHE BBHIMOJHEHO, HO, K COXKAJICHUIO, C
TParudecKUMHU TIOCIEACTBUSAMU. ATOMHAsi SHEPTUsl JaBHO OCBOCHA M B MHUPHBIX, U B
BOCHHBIX IIeIsAX. YemoBedyecTBO (a TOYHEE, TOJUTHKH) SIBHO HE TOTOBO OTPAHHYUTHCS
MUPHBIMHU 1LI€NIIMH, OoJiee TOro - aToMHas (siJiepHas) cuila BOIJIAa B HAIl BEK IpPEkK]e
BCEro KaK BOCHHOE CPEICTBO M CPEACTBO YCTpalIeHHs TMPOTHUBOCTOSIIMX SIACPHBIX
JiepKaB

PaBencTBo mrofeil Bcex pac M penuruil. 3To yCHOBHE €CM HEe JIOCTUTHYTO, TO, BO
BCSAKOM ClIy4ae, JIOCTUTAeTCs. PemmTenbHBIM| HIArOM JUIsl YCTAHOBIJICHUS PaBEHCTBA
JFO/IeH pa3NIMYHBIX pac U BEPOUCIIOBEIaHUI ObLIO pa3pyllIeHHEe B KOHIIE MPOIIIOro BeKa
KOJIOHHAJTbHBIX HMITCPHIA.

VYBenuueHue poju HApOJHBIX Macc. B PEIIEHHH BOIPOCOB BHEUIHEH M BHYTpPEHHEH
HOJUTUKH. DTO YCJIOBHE COONIIOJAETCS BO BCEX CTpaHax C IMapilaMeHTCKON (opmoit
HpaBJICHMUSL.

CBoOona HayyHOW MBICAM W, HAy4YHOI'O HCKaHUS OT JaBJEHUS PEJIUTHO3HBIX,
¢mnocockux M MONUTUHECKHX MOCTPOEHUH M CO3/laHME B TOCYAAPCTBEHHOM CTPOE
YCIIOBHM, OJaronpusTHBIX -1 CBOOOJHOM Hay4yHOM MbIcau. TpyaHO TOBOPUTH O
BBITTOJIHEHUH 3TOT'0 YCIOBHS B CTpaHe, IJe elle COBCEM HEJaBHO HayKa HaXOWJIach MO
KOJIOCCAJIbHBIM FHETOM ONPEJEIEHHBIX (DUIOCOPCKUX U IMOJUTHYECKUX HACTPOCHMH.
Ceituac HayKka OT'TaKuX JaBJICHUN CBOOOJHA, OJTHAKO M3-3a TSAXKEJIOr0 SKOHOMUYECKOTO
HOJIOKEHMSE B POCCUICKON HayKe MHOT'ME Y4YeHblE BBIHYKJEHBI 3apabaTbiBaTh ceOe Ha
KHU3Hb HE HAy4yHBIM TpPYAOM, JpyrHe ye3karioT 3a rpanHuny. Jns noaaepikaHus
poccUIiCKOM HayKd CO3JaHbl MEXIyHapoAaHble (OHIBL. B  pa3BuThIX Hu jgaxe
pa3BUBAIOLIUXCS CTpaHax, YTO Mbl BUJAUM Ha npumepe WHIMM, rocyAapCTBEHHBIN U
OOIIECTBEHHBI CTPOH CO3[AI0T PEXUM MaKCUMAIbHOTO OJarONpUsTCTBOBAHUS IS
CBOOOJIHO¥M HAYYHOW MBICITH.

[IpogymaHHass cucteMa HapOJHOTO 00pa3oBaHUS U TOABEM OJAroCOCTOSHUS
Tpyasmuxca. Co3ganue peanbHON BO3MOXKHOCTH HE JOMYCTUTh HEJOETaHMs U rojoja,
HUILETHl W Ype3BbIUAHO 0cnabuth 0ose3Hu. O BBINOIHEHUU 3TOTO YCJIOBUSA TPYIHO
CYyIUTh OOBEKTHBHO, HAaXOJsACh B OOJBIION CTpaHe, CTOSIIEH Ha MOpore royiojaa u
HUILETHI, KaKk 00 3TOM NuIIyT Bce rasersl. OpHako BepHanckuil mpemynpexnai, 4To
nporecc mepexona Ouocdhepsl B HOOchepy HE MOXKET MPOUCXOJUTHh IOCTEIIEHHO U
OJTHOHAIPABJIEHO, YTO HA OSTOM IIYTH BpEeMEHHbIE OTCTyIUIEHUS Henus30exHbl. U
O0OCTaHOBKY, CJIOKHUBIIYIOCS Ceiuac B Halleil cTpaHe, MOXHO paccMaTpuBaTh Kak
SBJICHUE BPEMEHHOE U MPEXOIAIIEe.

PazymHoe npeoOpazoBanue nepBUYHON MPUPOALI 3eMJIH, YTOOBI CeTaTh ee CIIOCOOHOM
yIIOBJIETBOPUTH BCE MaTEpHAIbHBIC, ICTETUUYECKUE U TyXOBHBIC TOTPEOHOCTH YUCIEHHO
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BO3paCTAIOUIEr0 HAceJNeHUsl. JTO YyCIOBHE, OCOOEHHO B HalIEil CTpaHE, HE MOKET
CUMTATHCSl BBIIOJHEHHBIM, OJHAKO II€pBbIE IIAarM B HANpaBJIEHUU Pa3yMHOIO
npeoOpa3oBaHusi MPUPOABI BO BTOpoil mosioBuHE XX B., HECOMHEHHO, HadaJd
OCYLIECTBIISIThCS. B COBpEMEHHBII NEpHOJ MPOUCXOJUT HMHTErpalMs HayK Ha Oase
JKOJIOTMUECKNX uaed. Bed cucrema HayyHOro 3HaHus JaeT (QyHAAMEHT JUIS
sKosiornueckux 3agad. OO0 3ToM Takke roBopui BepHaackuii, cTpemsch c031aTh
€AMHYI0O HayKy o Owuocdepe. DKoyoruzanus 3amagHOro CO3HAHUSA MPOUCXOJMIA
HayuHas ¢ 70-X IT., co3aaBasi yCIOBHS Uil BOSHUKHOBEHUS SKO(UIBHON IIUBUIN3ALUY.
Celiuac skcTpeMHUCTCKass opMma 3€JIEHOT0 JBMKEHHUS OKa3alach TaMm YK€ HE HYKHOM,
MOCKOJIbKY 3apa0oTalii TOCyAapCTBEHHBIE MEXAHU3MbI PETYJINPOBAHUS HKOJIOTHYECKHUX
po0sieM. 00aIbHBIX MPOOJIEM, UTO B YCIOBUSAX CYBEPEHUTETA PA3IIUYHBIX TOCYAapCTB
Ka)KETCS COMHUTENIbHBIM.

12. UckitoueHne BOWH U3 KU3HM oOIecTBa. OJTo yciloBue BepHaiackuii cuutan
Ype3BbIYAiHO BaXKHBIM JUISI CO3JIaHUS M cyllecTBOBaHUs Hoocdepsl. Ho oHO He
BBITIOJIHEHO M TIOKAa HE SICHO, MOKET JIM OHO OBITh BBIMOJIHEHO. MUpOBOE cOO0IIECTBO
CTPEMHUTCS HE JOMYCTUTh MUPOBOM BOMHBI, XOTS JIOKAJIbHBIE BOWHBI €111€ YHOCSAT MHOTHE
KHU3HH.

Takum oOpa3om, Mbl BHJIUM, YTO HAJHUIO0 BCE T€ KOHKpPETHbIE NMPHU3HAKU, BCE WU
MOYTH BCE YCJOBHS, KoTopble ykasbiBanm B.W. Bepnaickuil 1yist Toro, ytoObl OTJIMYUTH
Hooc(epy OT CyIIEeCTBOBaBIIMX paHee cocTosHUil Guocdepsnl. Ilpornecc ee obpazoBaHus
MOCTETICHHbIN, M, BEPOSTHO, HUKOI/A HeNb3sh, OyJeT TOYHO yKas3aThb TOJA WM Jlaxe
JecsITUIIeTHE, C KOTOporo mepexon Ouoedepbl B Hoochepy MOXKHO OyAeT cuuTaTh
3aBepiieHHbIM. Ho, KOHEUHO, MHEHHUSI 110.9TOMY BOIIPOCY MOTYT OBbITh pa3HBbIE.

Cam Bepnanckwuii, 3ameuas . HeXenaTelbHblE, pPa3pyILIUTEIbHbIE TMOCIEACTBUS
XO35IIICTBOBaHUS YejoBeKa Ha 3emiie, cUMTajl UX HEKOTOPbIMHU H3fepkkamu. OH Bepui B
YeJIOBEYECKUH pa3yM, I'YMaHU3M Hay4YHOH NeATeIbHOCTH, TOPKECTBO J00pa M KpPacOTHI.
UYTo-TO OH T€HHANILHO MPEABUEI, B YeM-TO, BO3MOXHO, OH omubanca. Hoocdepy crenyer
NPUHUMATh KaK CHMBOJ BEPBL.KaK HAeall Pa3yMHOTO YEJIOBEYECKOIO BMEIIATEIHCTBA B
OouocdepHble MPOIECCHE, MOJ BIUSHUEM Hay4yHBIX JocTiKeHuM. Hamo B Hee Bepurts,
HA/IeAThCS Ha €€ MPUIlIeCTBYE, TPEANPUHUMATH COOTBETCTBYIOIINE MEPHI

2. Mecmo u ponv uenogeka 6 npupooe

LlenTpanpHOl TeMo# yueHHs O Hoochepe SBISICTCS CIUHCTBO OHochepbl u
YeJI0BEYECTBA, KOPHU KOTOPOTO packpbiBaeT BepHaackuii B cBouX paboTax. ITO MO3BOJISET
MOHATH MECTO W POJb UCTOPHUYECKOTO Pa3BUTHsI YEJIOBEUSCTBA B JBONIONHMH Ouochepsl,
3aKOHOMEPHOCTH €€ Iepexojia B Hoochepy.

OpnHol M3 KITIOYEBBIX WCH, JeKaluX B OCHOBe Teopuu BepHajickoro o Hoocdepe,
SIBIIIETCSI TO, YTO YEIIOBEK HE SIBJIICTCS CAMOJOCTATOYHBIM YKHUBBIM CYIIECTBOM, YKHBYIIHM
OTJIEIHHO IO CBOMM 3aKOHAM, OH COCYIIIECTBYET BHYTPU MPUPOIBI U SBISETCS YacThIO €e.
DTO eIMHCTBO OOYCIIOBIEHO (PYHKIIMOHAIBLHON HEPa3phIBHOCTHIO OKPYXKAIOIIEH Cpeabl U
yenoBeka. YeaoBeuecTBO camMo MO cebe eCTh MPUPOJIHOE SBJICHHWE, M €CTeCTBEHHO, YTO
BIUsiHUE Ouocdepsl CKa3bIBaeTCs HE TOJNBKO Ha Cpele >KU3HM, HO W Ha oOpa3e MBICITU
JIOJIEN.

Ho He Tonbko mpupoaa OKka3blBaeT BIUSHUE HAa YEJIOBEKa, CYHIECTBYET U OoOpaTHas
CBs3b. Tak, B TOCIEHEE BpEMS PE3KO MEHSETCS OTpPaXXCHHE JKHUBBIX CYIIECTB Ha
OKpyXaromieil mpupojie. bmaromapss 3ToMy mporiecc 3BOJIONUUA TEPEHOCUTCS B 00JACTh
MUHEpaAJIOB. Pe3Ko MEHSIOTCS TOYBBI, BOJBI W BO3IYyX, T.€. DBOJIOIUS BUIOB cama
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MPEBPATUIIACH B T€OJIOTMYECKHIM POLECC, TaK KaK B MIPOLIECCE IBOJIIOLMY MOSBUIACH HOBAs

reojoruueckas cwia. BepHaackuil mucan: «OBOMIONUS BHUJOB NEPEXOJUT B 3BOJIIOLUIO

ouocdeps». 3/1eCh €CTECTBEHHO HAIPAIIMBAETCS BBIBOJ, O TOM, YTO T'€OJOTUYECKOU CHUIION

SIBIISIETCS COOCTBEHHO BoBce He HOMO sapiens, a ero pa3ym, HaydHasi MBICIIb COI[HATIHHOTO

yenoBeuecTBa. BepHanackuii nmucan: «Mbl Kak pa3 MEpeKUBaEM €€ SIPKOE BXOXKJICHUE B

Te0JIOTUYECKYI0 HCTOpUIO IUIaHeThl. B mocnenHue  ThicsdeneTuss  HaOmromaeTcs

WHTEHCUBHBI POCT BJIUSHUS OJHOTO BUIOBOTO >KMBOTO BEIIECTBA - IIMBUIM30BAHHOTO

yelioBeYecTBa - Ha wu3MeHeHue Ouocdeprl. Ilonx BaMsSHUEM HaydHOH MBICAH U

YEJIOBEUECKOTO Tpy/ia Onocdepa nepexouT B HOBOE COCTOSIHUE - B HOOCEPY».

Mp1 sBasieMcst HAOMIOIATENAMHU U UCTIOTHUTESIMUA TITyOOKOTO M3MEHEHUsI OMochephl.
[Iprnuem, nepecTporika OKpYIKaroIie Cpeabl HAyYHOU 4eI0OBEYECKONW MBICIBIO IOCPEICTBOM
OpPraHW30BaHHOTO TPYyJa BPSII JIH SIBISETCS CTUXUMHBIM TpoiieccoM. KopHu 3Toro nexar B
caMoil mpupoje M ObUIM 3aJI0KEHbl €Ile MHWIJIMOHBI JIET Ha3al B XOJI€ €CTECTBEHHOI'O
mpouecca JBOJMIONMH. «YeJIoBeK... COCTaBIsIeT HEU30eKHOEe MPOsBICHUE OOJBIIOTO
MPUPOJHOTO Mpollecca, 3aKOHOMEPHO JISIIerocss B TEUYeHHe, MO KpailHeil Mmepe, IBYX
MUJUIAAPAOB JIETY.

Orcroma, KCTaTH, MOXHO 3aKJIIOYHUTh, YTO BBICKA3BIBAHUS O CAMOUCTPEOJICHUU
YEJIOBEYECTBA, O KPYIICHUH IUBUIU3AIMN HE UMEIOT MOJI'CO00M BECKMX OCHOBAHUMU. BhLIO
OBl TIO MEHBIIIEH Mepe CTPAHHO, €CiIU Obl Hay4yHas MBICIL - MOPOXKICHHE €CTECTBEHHOTO
re0JIOTHYECKOT0 Mpoliecca - MPOTUBOpEUria Obl caMOMYy I1poreccy. Mbl CTOMM Ha mopore
PEBOIIIOIIMOHHBIX U3MEHEHUH B OKpYKarollei cpenes Onocdepa nocpeacTBoM nepepadboTku
HAy4YHOH MBICJIBIO IEPEXOJAUT B HOBOE IBOJIIOLIMOHHOE COCTOSIHUE - HOOC(epy.

3acensisi Bce YTrOJKH HAlled TUTaHETHL “OMUPAsCh HA HAYYHYH) MBIC]Ib, TEXHHUKY,
YeJIoBEK co3/1ajl B buocdepe HOBYIO OMOTEHHYIO CHITY, TIOJIICPKUBAIOILYIO PAa3MHOXKEHUE U
JalbHelIee 3acelieHne pa3InyHbIX yacted ouocdepsl. Ilpuyuem, BMecTe ¢ pacuimpeHueM
o0nacTH KUTENIbCTBA, YEJNOBEYECTBO HAUYMHAET TMPEACTaBIATH COO0M Bce Oolee
CIUIOYEHHYIO Maccy, TaK KaK pa3BUBAIOLIUE CPEACTBA CBA3M - CPEACTBA IEpelayd MBICIU
OKYTBHIBAIOT BECh 3eMHOM 1miap. IIpu 3TOM 4esoBeK BIEPBBIE PEATbHO MOHSII, YTO OH XKHUTEIb
IUTAHETHl U MOXET W JIOJKeH -MBICIIUTh W JIEWCTBOBATh B HOBOM acCIleKTe, HE TOJIbKO B
acrmeKkTe OTIEeNbHOW JUYHOCTH, CEMbH WM POJia, TOCYJApCTB WJIM HUX COIO30B, HO U B
IUTaHeTHOM acnekTe. OH, kak U BCce JKMBOE, MOKET MBICIUTh U JCHCTBOBATh B IJIAHETHOM
acrmeKkTe TOJIbKO B 06JaCTH KHU3HU - B Ouocdepe, B ONpeAesieHHON 3eMHOM 000J0YKe, ¢
KOTOPO OH HEPa3pPbIBHO, 3aKOHOMEPHO CBSI3aH U YHUTH U3 KOTOPOW OH HE MOXKET.

Konenn XX B. u Hawano XXI Beka XapakTepeH TE€M, YTO JIOOBIC MPOUCXOJSAIINE Ha
TIaHeTe COOBITHS CBSI3BIBAIOTCS B €MHOE Ienoe. M ¢ KaXIbIM JTHEM COIMalIbHASI, HAay4dHas
U KyJIbTYpHAas CBSI3aHHOCTh YEJIOBEYECTBA TOJIBKO YCHUIMBAETCS U YIIIyOJIsIeTCS.

PesynbpTaT BCex BbINIENIEpEUUCICHHBIX U3MEHEHUN B Onocdepe TUIaHeThl Jajl MOBOJ
¢bpanimysckomy reonory Teitsip ne Illapneny 3akmtounTh, 4TOo OMOcdepa B HACTOSALIUIN
MOMEHT OBICTPO T'€OJIOTMYECKU MEPEXOJUT B HOBOE COCTOSIHHE - B HOoocdepy, T.e. Takoe
COCTOSIHME, B KOTOPOM YEJIOBEUECKHI pa3yM M HampasiisieMas UM paboTa MpeacTaBiIsioOT
co00if HOBYIO MOIIHYIO T€0JIOTHUYECKYIO CHIY. DTO COBHANO, BUAMMO, HE CIy4yallHO, C TeM
MOMEHTOM, KOIJa YEeJOBEK 3acellJl BCI IUJIAHETy, BCE YEJIOBEUYECTBO HKOHOMUYECKU
00BEIMHUIIOCHh B €IMHOE 11€7I0€, U Hay4YHas MBICIIb BCETO YEJIOBEYECTBA CIWIACh BOCIUHO,
Omarojapst ycriexam B TEXHUKE CBsI3u. Takum oOpazom:

- YeJI0BEK, KaK OH HaOII0AaeTCsl B IPUPOJIC, KaK M BCE )KUBBIC OPTaHU3MBI, KakK BCSIKOE
KUBOE BEIIECTBO, €CTh oOmpenaeieHHas (GyHKIHUS Ouocdepbl, B OINPEACICHHOM ¢
MIPOCTPAHCTBE-BPEMEHU;

- YeJIOBEK BO BCEX €r0 MPOSBICHUSIX MPEACTaBIsieT co00i yacTh Ouocdepsr;

- MPOPBIB  HAyYHOW MBICIA TOJTOTOBJICH BCEM NPONUIBIM Onochepbl U HMeeT
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9BOJIIOIIMOHHBIE KOPHHU.

BepHajckuii  HEOJHOKpPATHO  OTMEYall, YTO  «IMBWIM3ALUS  «KYJIbTYpPHOIO
YEeJIOBEUECTBA» - MOCKOJBKY OHa SBJISETCS (OPMON OpraHu3allid HOBOUM T'€OJIOTMUYECKOU
CWJIBI, co3JaBuIeiicss B Ouocdepe, - HE MOKET MPEPBATHCA U YHUUTOKUTHCS, TaK KakK 3TO
€CTh OO0JBIIOE MPHUPOAHOE SIBJICHHE, OTBEYAIOIIEE HMCTOPUYECKH, BEPHEE, I'€OJOTHYECKU
CJIOKMBIIEICS OpraHn3oBaHHOCTH Ouocdepsl. OOpa3zys Hoocdepy, OHa BCEMH KOPHSIMU
CBSI3BIBAETCS C ATOM 3eMHOM 00OJIOUKOM, YETO paHbIlle B UCTOPUU YETIOBEUECTBA B CKOJBKO-
HUOYIb CPABHUMOW Mepe He ObLIOM.

MHoroe u3 Toro, o yem nucain BepHaackuii, CTaHOBUTCSI TOCTOSSHUEM CETOHSIIHETO
nHsi. COBpeMEHHBI ¥ TIOHATHBI HAM €0 MBICIH O LIEIOCTHOCTHU, HEACTUMOCTH LIUBUIIM3AIINH,
0 eAuHCTBE OMocdepsl u yenoBeuecTBa. [lepenoMHBIE MOMEHT B HCTOPHH YE€IOBEUYECTBA, O
YeM CETOJIHS FTOBOPSAT yU€HbIE, MOJIUTUKH, yOIUIUCThL, ObLT YBUIEH BepHaackum.

buocdepa HaxoautTcs Ha cThike JUTOC(EpHl, rUApochepbl U aTMOCPEPHl U UrpaeT
BAKHEHIIYIO poJib B OOMEHE BelecTB Mexay HUMHU. OrpoMHbBIE KOJIWYECTBA KUCIOPOJA,
yriepoja, a3oTa, BOJOPOAA W JIPYTUX JJIEMEHTOB IOCTOSHHO IPOXOJAAT 4Yepe3 KHUBBIC
opraHu3mMbl 3eMiu. BepHajackuil mokaszan, 4TO NPAaKTHUYECKH BCE 3JIEMEHThI B TabmuIe
MenzeneeBa BKIIOYAIOTCS B JKMBOE BEIIECTBO IJIAHETHI ' BBLICIAIOTCS M3 HEro Mpu
pacnaze. [Toaromy nuk 3eminn kak HeOecHOro Tena chopMUpOBaJICS MO BIUSHUEM KU3HU.

Bephazckuii e moJ4epkHysI OrpOMHYIO T'€0J0THYeCkyo poiib ueraoBeka. OH nmokaszad,
yto Oymymee Ouochepbl - 3To Hoochepa, T.e. chepa pazyma. YUEHBIM BEepuia B CHIY
YeJIOBEYECKOro pa3zyma, B €ro CHOCOOHOCTB . pEeUIUTh MPOOJEeMbl HSKOJOTHH U
HKOJIOTMYECKOr0 PaBHOBECHUS C MIPUPOIOH.

3AAAHUA AN CAMOINOAIOTOBKM:

1. AauTte NoHATME HOOCOEPDI.

2. B yem 3aKAOUaeTca cyLHOCTb 3aKOHa Hoocdepbl?

3. Mepeuuncaute ycrosua nepexopa buocdepbl B Hoocohepy.

4. OxapaKTepu3yiTe YCAOBUA, KOTOpble, C Balled TOYKU 3pPEHUA, He
BbINOAHAOTCS:

5. OxapaKTepu3ymTe YCAOBUA, KOTOpble, C Balleh TOUKU 3PEHMUS,

BbIMOAHAKOTCA.
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NMPAKTHUYECKUM PA3IEJ

CemuHapckoe 3aHssmue Ne 1

Tema: MnaHeTbl CONHEYHON CUCTEMBI.

Uenu:
— YTOYHUTb 3HaHWS O CTpoeHWn CONHEYHOM CUCTEMbI, Tpynnax MaaHeT, KOMMOHEeHTax
ConHeyHow cucTembl;
— ¢hopMnpoBaTL YMEHWE COCTaBNATb MyMbTUMEAMUIHbIE MPE3eHTaLMM N0 3a4aHHOMY NiaHy;
— ¢hopMMpoBaTL YMEHWE OLIEHKM 1 CAMOOLIEHKMN BbINONHEHHON paboThl;
— ¢hopmnpoBaTh yMeHne paboTaTh C MHTEPAKTUBHOM LOCKOM;
— BOCMMTbIBaTb HaBblK paboTbl B rpynne.

Bonpochkl Ansa ob6cyxaeHus:

~ XapakTepucTiKa nnaHeT 3eMHOi rpynnbl
- XapakTepucTuka nnaHeT-ruraHTos.
- CpaBHuTENbHbIA aHan13 cocTaBa W NPOUCXOXAEHNS nraHeT CONHEYHO CUCTEMI.

ba3oBble NOHATMA: NnaHeTa, MnaHeToms, CNYTHUK, actepound, KeHTaBp, KOMETa, Op6VITa, nosic
Koﬂnepa, NoAC TPaHCHENTYHOBbLIX 311IEMEHTOB, METEOP, METEOPUT

3apaHus:
1. paspabotatb coobuieHne (npeseHTaumwo) ob ogHon M3 nnaHeT COMHEYHOW CUCTEMbI MO
yKasaHHoMy B Tabnuue niiaHy:

®opma paboTbl: rpynnosas

Ne MnaHeta OTBETCTBEHHbIE: MAaH coobLieHun
1. Ve .
pKypuu 1. MopsiakoBbik «Ne;

2. 2. YaaneHue ot ConHua;

Benepa 3. Macca, anameTp, MOTHOCT;
3 4. 0cob6eHHOCTHU NMOBEPXHOCTH;

Mapc 5. OcobeHHOCTH BpalLeHHs no opbure;
4. 6. Haamnuue cnyTHUKOB;

Konumep 7. XapakrepHbie 4epTbl K 0COBEHHOCTH
5.

CamypH
6.

YpaH
7.

Henmyx
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OueHoYHBIH JHUCT

®WO cTyneHTa, OCYLIECTBASIOWIErO OLIEHKY

Kputepuu oLleHKH

MnaHeta Hoknaguukm MonHota CoGnioaeHune BnapeHue KauectBo WUtoroeas
COAEPXaHWA | pernameHTa | MaTepuanom | npeseHTaLuu OLieHKa

Mepkyputi

BeHepa

Mapc

Onumep

CamypH

YpaH

Henmyn

Kapnukosas
nnaHema
[nymoH

2. Pa3smecturb nnaHeTbl COMHEYHOW CUCTEMbI B MNpaBWSIbHOM Mopsake, C cobrniogeHnem
MacluTaboB Ha CXeMe MHTEePaKTUBHON JOCKH.

o S )
o © (o
z |2 | S |g - S z =
o (<} [} b © Q © o [
(&) = [an] (ep] = O > I
pacctosHue | 0,39 | 0,72 | 1,00 | 1,52 5,20 9,54 19,18 30,06
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

3. Ha ocHoBe aHanu3a caenaHHbIX COOBLLEHMI M BbINMOMHEHWS 3a4aHus 2, 3anonHUTL Tabnuuy
Ha MHTEPaKTUBHOMN JOCKE.

Hazganue Ne or CpepnHee paccTosiHue Macca Mepuog Meproa Yucno
oT COHHLIa OTHOC. BpalleHnAa Ha CNYTHHU
nnavetbl | ConHua obpaLeHus
(a.e./MnH. km) 3emnu 3KBaTope KOB
Mepkypuit
BeHepa
Mapc
HOnutep
CartypH
YpaH
HentyH
MnyToH
[Ins cnpaB.ok,;
Ne ot Cpentee Macca | Oksatop Mepwuog Hucno
HassaHve C paccrosHue oT [noTHoCTb Mepwoa CMYTHM
OfH OTHOC. | AnameTp 3 BpaLLeHus
nnaHeTbl 3 ConHua oM (1) (mr/m3) Ha 3KBATODE obpaLleHus koB
. (a.6./MH. km) (2012)
Mepkypuit 1 0,39 / 57,9 0,06 4878 55 58,6 cyT 0,24 Het
BeHepa 2 0,72 / 108,2 08 12104 5,25 243 ¢yt 0,61 Het
Mapc 4 1,52 | 227,9 0,1 6974 3,94 24 4. 37 MyH 1,88 2
tOnmTep 5 520 / 778,3 314 142600 1,33 94 50 MuH 11,86 67
CatypH 6 9,54 [+1427 94 120200 0,7 10 4 14 MuH 29,46 62
YpaH 7 19,18/ 2870 14,4 53000 1,1 20y 84,02 27
HenTyH 8 30,06 / 4496 17 49500 1,5 20y 164,78 14
MnyToH 9 39,75 | 5946 0,002 4000 04 6,39 cyT 247,70 1
INuteparypa:
1. Topenos A.A. KoHuenuum COBPEMEHHOTO eCTECTBO3HaHMA. M3gaTenscTBo: Boicwee obpasoBaHue. —
M., 2005 .
2. HosoxeHos B.A. KoHuenuwum coBpeMeHHOro ectecTBo3HaHus. bapHayn, 2001 .
3. KnumuwmH N.A. AcTpoHoMMS Hawumx gHen. 1986.
4. MyxuH J1.M. Mup actpoHomum. 1987.
5. LWknosckuin U.C. 3Be3abl: X poxaeHne, xn3Hb 1 cMepTb. 1984,
6.  OtkpbiTble MHTEpPHET-pecypChI.
7.  Bupeomatepuansl. Cepusi «nanetol ConHeuHol cuctembl» (aya. 301)
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

CemuHapckoe 3aHsmue Ne 2

Tema: CylHOCTb W MPUYMHLI (DOPMUPOBAHUS TUMMYHBLIX MOTOAHLIX YCAOBAA U MPUPOLHBIX
KaTaKNM3MOB Ha nnaHeTe 3emns

Uenu:

YTOYHSATb 3HAHWS CTYAEHTOB O MeXaHu3Max (OPMUPOBAHWNS TUMUYHBIX AJ1 reorpaduyeckmx
30H NOrofHbIX YCNOBUSIX, YCNOBUAX BO3HUKHOBEHUS NPUPOLHBIX ABMEHWA U KaTaKMU3MOB;
(hOpMMPOBAThL YMEHWE CpaBHMBATbL W KnaccuuumMpoBaTb NPUPOAHbLIE SBMEHMS MO crnocoby
(hOPMUPOBAHMA 1 NOKanNMU3aLmumK B reorpadmyeckon obonouke;

(hOpPMMPOBATH YMEHME OLEHKM U CAMOOLIEHKW BbINOSTHEHHOW PaboThl;

(hopMMpOBaThL YMeHWE paboTaTb B TEXHOMOMMM B3auMoobyyeHus (rpynna MeTogoB obMeHa
LeATeNbHOCTAMM).

Bonpochkl ansa ob6cyxaeHus:

[Opn3oHTanbHbIE [ABMXEHUS B aTMocdepe: Oypu, yparaHbl, UMKMOHbI, TaldyHbl, CMEPYM,
rpo3bl;

[lB/XEHNS 3eMHOM KOpbl BepTUKamnbHbIE . I FOPU3OHTAMNbHbIE: OYarM 3eMNEeTPSICEHNN,
N3BEPXEHWS BYNKaHOB, (HOPMMPOBAHME LlyHaMM, CENK, OMOM3HY;

OcHoBHble chuanyeckue nons 3emnu. CEBEpHOE CusiHMe.

Ba3oBble NOHATUA: METEOPONons, KNMar, noroaa, 6yps, yparaH, rpoaa, LUMKMOH, TaidyH, cmepy,
TopHano, CeBepHoe CusHUE, pajyra, 38MNeTpsACeHe, U3BEPXKEHIE BYTKaHa, Cenb, OMOmn3eHb.

MeTtoab! npoBeaeHus npakruyeckoro 3aHATua: «Mo3savkay, «lunax»

Pa3gaTouHbii mMaTepuan ans camoCToATesIbHOro n3y4eHna B rpynnax

CyLHOCTb 1 NPUYMHBI (hOPMUPOBAHUS rPO3bl, Bypw.

CpaBHuTeNbHas xapakTepucTika Takux NPUPOAHbIX SBEHUI Kak BETEP, TaidyH, CMep.
CpaBHuTenbHas xapakTepucTika Takux NpUPOaHbIX SBIEHWI, KaK LUTOPM U LyHAMMU.
[Mp1YmrHbI N Pr3ndeckas Npupoaa 3eMNETPSCEHUI, 3BEPXKEHNIN BYNKAHOB,
CpaBHuTeNbHas xapakTepucTika Takux NpUPOSHbIX SBIEHUIA KaK CESn, OMOS3HN.
CeBepHoe cusiHue, pagyra — CYLHOCTb 1 XapakTepucTuka SBIeHui.

Jtanbl paboTbl:

OpraHu3aumMoHHbI 3Tan (pacnpeaeneHne Ha rpynnbl, MHCTPYKLMN);

CamocTosTenbHas paboTta ¢ pas3gaToyHbIM MaTepuanom, NOAroTOBKa COOBLLEHMI N0 TEMaM;
OBcyxaeHne nNpoYNTaHHOrO MaTepmana B rpynnax, BolpaboTka obLer cTpaTernn N3noxXeHus,
COCTaBMneHue nnaHa coobLueHme;

MeperpynnupoBKa CTYAEHTOB, CO34aHWe HOBbIX rPYNn ANs peanv3sauun coobLLeHui;
[poBegeHne MUHK-KOHEPEHLMIA B rpynnax, 06CyxaeHne NogroTOBEHHbIX COOOLLEHMIA;
3aknioumnTenbHbIN aTan (0bCyxaeHne TexHomnorum, pednekcus).
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Nurepatypa:

Mpywesuukas T.I'., CagoxuH A.l. KoHuenumn coBpeMeHHOro ecTecTBO3HaHNS: YuebHoe nocobue ans
By308 — M, 2006.

KoHuenumu COBPEMEHHOrO €ecTecTBO3HaHWS: YuebHuk ans BysoB / [Mog ped. JlaBpuHeHko B.U.,
Pathukosa B.I1. - M., 1997.

BogonbsHos MN.A. YcTonumBocTb 1 guHamuka buocdepsl. — MH., 1981.

lopenos A. Yenosek — rapmoHus — npupoaa. M.: Hayka, 1990.

OTkpbIThle pecypcbl MHTepHeT
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

CemuHapckoe 3aHsamue Ne 3

Tema: TekTOHMYeCKe NNATOPMbl 3EMMK, MPOUCXOXKOEHNE NONE3HbIX UCKONaeMbIX.

Uenu:

— CMCTeMaTu3npoBaTb  NPELCTaBNEHUS O  [BWKEHWW NUTOCEPHbIX MANT  (Teopus
HeoMobunuama);

—  YTOYHWTb 3HAHWUS O BHYTPEHHEM CTPOEHUM NNaHeTbl 3emns;

— (POpMMPOBATL YMEHME aHanu3vMpoBaTb MPOLECCHI MPOMCXOXAEHUS MONE3HbIX UCKOMaeMbX
NCXOAS U3 TEKTOHWKW NIUTOCEPSI,

— (hopMMPOBaTbL YMEHIE COCTaBMSATL COOBLLEHNE N0 3aAaHHOMY MNaHy;

— (hopMMPOBATL YMEHME OLIEHKM 1 CaMOOLIEHKM CAENaHHOM0 COOBLLEHNS;

Bonpochkl Ansa ob6cyxaeHus:
— BHyTpeHHe CTpoeHne 3emnu.
— TekToHMKa NMTOCdEPHBIX NNKT. TeopusHeomobunuama.
— Teopusa NpoucxoxaeHnst NONe3HsIX MCKONaeMbIX.
— NonesHble nckonaemble B X03ANCTBEHHOW JesTeNIbHOCTM YenoBeka.

ba3oBble MOHATMA: cnoucToe CTpOEHKne, rpaHuubl «CUITNKATHbIX 000noYek, KOpa, MaHTuA, 44po0,
TEKTOHMKA, HEOMOOMNN3M, NONE3HbIe UCKONaeMble

3apgaHue 1: npeAcTaBUTb CXeMaTUYECKW.-BHYTPEHHEe CTpOeHMe nnaHeTbl 3emns, BblAepxaTb
MacLUTab OCHOBHbIX CUMMKATHBIX 0BOMOYEK.
®opma paboTbl: HAMBKAYaNbHAS;

3apaHue 2: noarotoBuTb COOGBLUEHVE (C MyNbTUMEAUHOW npeseHTaunen) ob ogHon M3 rpynn
NonesHbIX UCKOMaeMbIX No NPeACTaBNEHHOMY NiaHy

®opma paboTbI: rpynnoBas;MeToa «[lenosas urpa

Ne Bua nonesHsix UCKonaembix OTBETCTBEHHbIN 3a MaaH coobLueHus
NOAroTOBKY
Cco06LLEeHUnA
1 | Toproune NonesHble UCKONAEMbIE 1. ®opma HaxoXAEHUA B 3E€MHOU
2 Py/J,bI Kope (KuAQ, LUTOK, MAAacT,
poccbinb, THE3AO U Ap.);
2. TunnyHble (Hanbonee
3 | HepyaHble MonesHble  MCKOMaeMble: pacnpocTpaHeHHble) nonesHble

UCKonaemMble AaHHOIo BUAQ,

CTPOUTEJIbHbIE MaTEPKAIbI 3. OCHOBHbIE MECTOPOXAEHMS;

4 HepyaHble nonesHble  WCKOMaeMble: 4. TexHonorus po6bIuM;
KaMHeCcaMOLBETHOE CbIpbe 5. lpumepbl  MCNOAb30BaHUSA
5 | HepyaoHble nonesHble  UCKOMaemble: XO3AUCTBEHHOU ACATEALHOCTH.

FOPHOXMMMYECKOE CbIpbE

6 | TnopomuHepanbHble
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OueHOYHBIN JUCT CACJTAHHOI0 COO0IICHUS

OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

®WO cTyneHTa, OCYLIECTBASIOWIErO OLIEHKY

Bua nonesHbix
UCKonaeMbIX

Joknaguuku

Kputepuu oLleHKH

MonHota
cofepxaHus

Cobniopexue
pernameHTa

BnapeHue
matepuanom

KayectBO
npe3eHTauuu

Wtorosas
OLIeHKa

Foproqme nosiesHble
UcKkonaemble

10.

Pyabl

11.

HepyaHble nonesHble
uckonaemble:
CTpouTESbHbIE
marepuansl

12.

HepyaHble nonesHble
nckonaemble:
KaMHecaMOLBETHOe
Cblpb€

13.

HepyaHble nonesHble
uckonaemble:
FOPHOXUMUYECKOE
CbIpbE

14,

(MapomMuHepanbHble

INuteparypa:

1. OTKpbITbie MHTEpPHET-peCypChbl.

2. CmupHoB B U Teonorusa nonesHbix uckonaemblix. — M. Heapa, 4-e u3a., 1982—66 c.

3. MunotuH A.[ Teonorna u pasBepka MeCTOPOXXKAEHWW MOAE3HbIX UCKomaembix. YuebHoe
nocobue ana By30B. -M., Heapa, 1989 ., 96 c.
4. Urnaros I.A., CtapoctuH B.U. Teonornsa nonesHbix uckonaemsoix. - M., MIy., 1997, 304 c.
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

CemuHapckoe 3aHssmue Ne 4

Tema: OcHOBHblE TEOPpUn NPOUCXOXAEHUA KU3HN Ha 3emne.

LUenu:
—  YTOYHMTb 3HaHKS 0 NpobreMe NPOUCXOXAEHUS XKIU3HW Ha NnaHeTe 3emns;
— (hopMMpoBaTh YyMEHINE aHaNM3NPOBaTb OCHOBHBIE TEOPUM MPOUCXOXAEHUS XKIU3HN Ha 3emne,
— hopMMpoBaTh NPEeCTaBNEHNS O COBPEMEHHBIX TEYEHNAX OCHOBHBIX TEOPUI MPOUCXOXKAEHNS XN3HN;
— (hopMnpoBaTL YMEHWE COCTaBNATb COOOLIEHWEe MO 3af4aHHOMY MnaHy, BblAenaTb NpobrnemHble
BOMPOCHI TEOPWUIA;
— BOCMUTbIBATb HaBbIK paboTbl B rpynne.

Bonpochkl ans o6eyxaeHus:
— Teopusi CNOHTAHHOTO 3aPOXAEHNS XU3HW, KaK anbTepHaTUBa KpeaLoHN3My;
Teopws kpeaLnoHu3ma — 60KECTBEHHOTO MPOUCXOXAEHNS KU3HN;
— Teopusi naHCNEPMUN — NEPEHOCA KU3HW Ha NNaHeTy 3emns ¢ Apyrux KOCMUYECKNX OO BEKTOB;
—  Teopusi BrioopraH14ecKoro NPOMCXOXAEHUS %n3Hu OnapuHa.

bazoBble NoHATUA: npo6nema NPOUCXOXAEHUNA XKU3HK, TEOPNA CNOHTAHHOIO 3apOoXAeHUA XWU3HU, Teopud
KpeaunoHusma, Teopusa naHcnepmMmmn, Teopna 6|/|oopra|-||/1quKoro NPOUCXOXOEHNA XN3HU OnapMHa

3apaHue: 060CHOBaTb OAHY M3 TEOPUIA MPOUCXOXAEHUS XU3HU Ha-3eMne (N0 ykazaHHOMY B Tabnuue nnawy),
NpUBECTW JOBOALI «NPOTUBY» TEOPUN (rpynna OnNMOHEHTOB):

®opma paboTbl: rpynnosas, Meto «[enosas urpa

Ne Teopus MaaH cooblueHus OTBETCTBEHHbIE ONNOHEHTDI
1 | CnoHTaHHOro 1. OnpeaeneHue, MCTOPUA BO3HUKHOBEHMUS
3apoXxaeHus TEOpUM;
XKNU3HHN 2. HabaropeHusa ApUcCToTens, onbliTbl
FenbMOHTa;

3. 3kcnepumenTtbl O. Peau;
4. Onbitbl A.AeBeHryka, 3KCnepumMeHTbl
A.lNMactepa.

2 | KpeaunoHusma 1. OnpepeneHue, UICTOPUA BOZHUKHOBEHMUS
Teopuu;

2. XpUCTUAHCKUWN KpeaLMUOHU3M

(6ykBanUCTCKUN, MeTapOpHUUECKUN,

pasyMHOro 3amMbicAa;

KpeaunoHU3Mm B pasAUUHbIX PEAUTUSAX;

3BOAOLUMOHHLIW KpeaLMOHU3M.

ol Fall

3 | MaHcnepmun OnpepeneHue, UICTOPUA BOZHUKHOBEHUS

Teopuu;

2. YueHue T.3. Puxrepa;

3. Pa3HOBMAHOCTU TEOPUU: papUaLIMOHHASA,
HanpaBAeHHas, obpaTHasn
HanpaBAeHHas!, yCKopeHHas obpartHas
HanpaBAEHHas;

4. JMokasatenbcTBa TEOPUMN.

4 | bnoopraHnyeckoro | 1. CyLLHOCTb TEOPUU NMPOUCXOXKAEHUSA

NMPOUCXOXAEHUA Xn3Hu A.1. OnapuHa: ychnoBUA, aTanbl;
XKU3HUN 2. 3JKcnepuMeHTaAbHble paboTbi C.
Munnepa u ap;

3. Teopusa C. dokca 0 BOSHUKHOBEHHUE
NEPBUYHON KAETKM.
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

Nutepartypa:

. OTKpbITble UHTEPHET-pECYPChI.

. fTopenoB A.A. HKoHuUuenuuu COBPEMEHHOro ecTecTBo3HaHUA W3paTeAnbCcTBO: Bbicliee
obpasoBaHue. - M., 2005 .

. HoBoxeHoB B.A. KoHuenuuu coBpeMeHHOro ectectso3HaHua. bapHaya, 2001 .

. CapoxuH A.MN. KoHuenuuu coBpeMeHHOro ectectBo3HaHusA. U3patenbctBo: Omera-A. Cepus:
BubanoTeka Bbiclien WKoAbI,2007.

. Mpobaema noucka >xnu3Hu Bo BceneHHou. M.:Hayka., 1986.

. CaBeHkoB B.fl. HoBble npeacTaBAEHMA O BO3HUKHOBEHMM XU3HU Ha 3emae. «Bbiwa LLkonar,
Kues, 1991.
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA

CemuHapckoe 3aHssmue Ne §

Tema: BriusiHue okpyxatoLlen cpeabl Ha 300POBbE YENOBEKa.

Uenu:
—  YTOYHMTb 3HaHWS O haKTOPaX OKPYXatoLLEN Cpeabl, BIUSIOWMX Ha 300POBLE YEN0BEKa;
—  (hopMMpoBaTL YMEHME KnaccnuLmpoBaTh (PaKToOpbl OKPYXatoLLen cpeap!;
—  YTOYHSATb 3HAHWS O BAMSHAN (PU3NYECKMX, XMMUYECKIX 11 BUONOTMYECKIX 3arps3HUTENEN Ha 300POBbE
YernoBeKa;
— (hopMMpoBaTh YMEHNE NPE3EHTOBATL COOBLLEHME;

Bonpochkl ans o6eyxaeHus:
— Knaccudukaums haktopoB OKpyxatoLein cpeabl;
—  Cneumdunyeckoe BAMsHIE XMMUYECKIX 3arPs3HEHUIA Cpeabl Ha 300POBbE YEeNoBeKa.
— BnusHve usnyeckux 3arpssHUTENEN Ha 300POBbE YeroBeka:
- NOHM3MPYIOLLas paamaLms, PEHTTEHOBCKIE U3MYYEHNS;
- 3BYKM W LYMb;
- naHawadT, noroga 1 CaMmouyBCTBUE HENOBEKA;
— Buonoruyeckue 3arpsi3HeHNs 1 300POBLE YENOBEKa;

basoBble noHATUA: (bélKTOpr 0pr>i<a+ou4e|7| cpebl, .. 3arpA3HUTenn, (bl/l3|/|‘-IeCKI/Ie, XUMU4eckue,
Buonornyeckume 3arpAsHUTEenn, 300poBbLE YeroBeka

3apaHue:
MMoaroToBuTb Co0bLLEHME (Npe3eHTaLo)-06 0AHOM 13 areHTOB, BIMUSOLLEM Ha 300POBbLE YENOBEKa.

TeMbl coobLeHnn:

—  Bnusnve nuwwesbix 06aBOK Ha 340POBLE HenoBeka;

—  JlekapcTBeHHble npenapathbl 1 300POBbE YenoBeka — BbIrodbl U PUCKY;

—  Bnmsnue opranuyeckux ygobpeHnit, NCnosb3yoLLMXCs B CEMbCKOM XO3AICTBE, Ha 300POBbE YeNOBeKa;

—  TpaHcreHHble (reHeTUYeckU-MoandMLMpOBaHHbIE) MPOLYKTbI — PUCK 415 300POBbS YenoBeka?

—  [wTaHue 1 300p0OBbE YesioBeka;

—  BnusHve conHeYHOM; MOHM3MPYIOLLEN paauaLmi, PEHTIEHOBCKIUX U3MNYyYEeHWA Ha 300POBLE YETOBEKa;

—  BnmsHue ecTecTBEHHOTO M UCKYCCTBEHHOMO ynbTpadmoneTa (Conspuit) Ha 300poBbE YernoBeka;

—  BnmsHue rpomiix 3ByKoB (LLyMOB) Ha 300POBbLE YENOBEKA;

—  MeTe03aBUCMMOCTb YenoBeka — M UK peanbHOCTL?

— OnacHoCTb HEKOTOpbIX COBPEMEHHbIX OMOMNOrMYECKMX areHTOB Okpyxatwen cpegel (supyc rpunna, CrAL,
napasutapHble MHPEKLUN, FeNbMUHTbI)

®opma paboThbI: rpynnoBas, Kpyrmbli CToN
INuteparypa:

OTkpbITble MHTEpHET-pecypChbl.

Fopenos A.A. KoHuenuum COBpEMEHHOTO eCTECTBO3HAHNA V13aaTensCTBo: Bricluee obpasosaHue. — M.,

2005 .

3. Tpywesuukas T.I'., CagoxuH A.lN. KoHuenuum coBpeMeHHOro ectecTBO3HaHus: Y4ebHoe nocobue ans
By308 — M, 2006.

4. PysasuH I. KoHLenuum coBpeMeHHOro ectecTBo3HaHms . M. 1997.

lopenos A. Yenosek — rapmonus — npupoga. M.: Hayka, 1990.

6. Opym. 0. Okonorusi. B 2-x Tomax. M. «Mwup»., 1986.
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21.

22.
23.

24.
25.
26.
21.
28.
29.
30.
31.
32.
33.

OCHOBBI COBPEMEHHOI'O ECTECTBO3HAHUMA
KOHTPOJIBHBIN PA3JIEJI

Bonpocbi dnsi nod2omoeku k 3a4emy no ducyunsiuHe
«OCHO8bI COBPEMEHHO20 €CMecmeOo3HaHUs»

[peoMeT ¥ 3afaum  COBPEMEHHOr0  ecTecTBO3HaHWs.  OCHOBHble  pasgensl
€CTECTBO3HAHMS U X COOTHOLLIEHME.

Hay4Hble peBonoumm XX Beka 1 COBPEMEHHAS eCTECTBEHHOHAYYHas KapTUHa Mupa.
XapakTepHble YepTbl HAYKK, OTNIMYME OT APYrX OTPacnen KynbTypsbl.

[MoHATHe 0 maTepun. ECTeCTBEHHOHAYYHble NPEeACTaBIIeHNs O CTPYKTYpe U CBOMCTBaxX
MaTepuu.

CTPYKTYpHbIE YPOBHW MaTePUK, UX COOTHOLLEHWE M B3aMO3aBUCUMOCTb.

[IBuxeHne Kak HeoTbemnemblin atpubyt matepun. Popmbl ABUKEHUS MaTepuwm,
0COBEHHOCTN COBPEMEHHOW KraccudumkaLmm.

[pOCTPaHCTBO KaK XapaKTepucTuKa CTPYKTYPHOCTM M MPOTSHKEHHOCTU MaTepuarbHbIX
obbekToB. CBOMCTBA NPOCTPAHCTBA.

Bpemsi Kak xapakTepucTuka AnMTENbHOCTU SIBMEHWI, NOCHea0BaTelbHOCTH, BbICTPOTbI
npoueccos. CBOMCTBA BPEMEHMN.

3apoxaenne BeeneHHon. OCHOBHbIE NMONOXEHWS KOCMOROTUN.

OcobeHHocTH cTpyKTYpbl BeeneHHon. OBpa3oBaHue 1 cMepTb 3Be3[.

OCHOBHbIe rMnoTesbl npoucxoxaeHnst ConHEYHOR-CUCTEMBI.

CtpoeHune ConHeYHON CUCTEMDBI.

Obwlas xapakTepucTika nnaHeT 3eMHOW Fpynmbl

Obwlas xapakTepucTika nnaHeT-ruraHToB

[naHeTa 3emMns, 3apoXaeHne, OCHOBHbLIE XapakTEPUCTUKK, BUAbI OBKEHMS.
XapaKkTepucTuka OCHOBHbIX reorpaguyecknx obonovek 3emnu.

BHyTpeHHee cTpoeHe n obiast cTpyKTypa nnaHeTsl 3emns.

Teopuns Heomobunmama. TlponcxoxaeH1e nonesHbIX MCKonaembix.

CpaBHuTenbHas XapakTePUCTIKa Takux NPUPOLHbIX SIBIEHUIA, KaK LUTOPM W LyHaMW.
MpuYnHbl M PU3nyeckas npupoda 3eMNETPSCEHUN, W3BEPKEHWA BYIIKAHOB, Cenew,
OMOs3HeN.

CpaBHuTenbHas XapakTepucTuka TakuX MNpUPOAHbLIX SIBIIEHUMA Kak BeTep, TaludyH,
TOpHaAo.

CeBepHoe cusiHWe, pagyra — CyLHOCTb U XapaKTepucTuKa SBIEHNUIA.

CyWHOCTb  rMNoTe3bl MPOUCXOXOEHWS KM3HW Ha 3emne. Teopus CMOHTAHHOTO
3apOXOEHNS XKN3HN.

CyLHOCTb rMnoTe3bl MPOUCXOXAEHUS XMU3HU Ha 3emne. Teopus KpeaLumoHu3ma.
CyLHOCTb rMnoTe3bl MPOUCXOXAEHMS XI3HM Ha 3emne. Teopus naHcnepMmuu,

CyLHOCTb rMnoTesbl NPOMCXoXaeHUs xu3Hu Ha 3emne. Teopus OnapuHa.
[ManeoHTONoOrMYeckne aaHHble 06 SBOMIOLMM XN3HM Ha 3emre

OCHOBHbIe MyTY 3BOSIIOLMOHHOIO Pa3BUTUS PacTeHUN

OCHOBHbIe MyTY 3BOSOLMOHHOTO Pa3BUTUS KUBOTHBIX

Yuenue B.W. BepHagckoro o 6uoccepe. OCHOBHbIE KOMMOHEHTbI BrocdepbI.

OCHOBHble (DYHKLW XUBOrO BELLECTBA NNaHEeTbI.

Teopus Hoocdepbl. OCHOBHbIE YCNOBUS BO3HUKHOBEHWS U Pa3BUTUS.

BrnsHue 3arpsisHuTenen oKpyxaroLlen Ha 300poBbe YesioBeka.
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CodepxaHue ecmecmeosedyecko20 ukmaHma

1. Bpewms «poxenusy 3emin

2. 3emJsi cBeTUIIach Kak 3Be3/1a, TAK KaK UMelia

3. I1o mepe ynanenus 3emsn ot CoJHIIA ¥ OCTHIBAHUS HAa €€ NOBEPXHOCTU 00pa3oBaiach

4, ITo nopsinky ot CounHira 3emist

o. 3emuts ynanena ot CosiHIa Ha

6. CpenHss TeMiieparypa Ha HOBEPXHOCTU 3eMIIU

7. Cpennsisi II0THOCTh 3eMITH

8. Ilepnon oOpareHus BOKpyr ocu

9. 3emis umeeT popmy

10. 3emJis COBEPIIAET YEThIPE BUIA JBUKECHUS

11. Ha 3emns npeobiafgaroT Takue 31€MEHTHI KakK

12. 3emiIst UMEET ClIeIyronue reorpadudeckue 000JI0UKH

13. Bosayx Tponocdeps! nepemeniaercs

14, Han tponocdepoit pacnonoxena

15. I'unpocdepa 3anHuMaeT naonaab NOBEPXHOCTH 3EMITH, COCTABIISIIONIYIO

16. C armocdepoit, ruapocdepoit u mutochepoit cimmpaeTcst 0000UKa; KOTOPAst HA3bIBAETCS

17. Kamennast o60m04uka 3eMin Ha3bIBaeTCS

18. [Ton murocdepoit pacmonoxeHa

19. [Topoter mupocdepsl HaXOIATCSI B COCTOSIHAN, KOTOPOE MOYKHO Ha3BaTh

20. IenTpocdepa, pacronoxeHa Ha TITyOHHE

21. Anpo 3emin COCTOUT U3 TAKUX DJIIEMEHTOB, KaK

22. ATMochepy MOKHO pa3felIuTh Ha TaKHE CIOU KaK

23. K nmoxymeHTaMm, perynupyrommumM MoIUTUKY TOCYyIapCTB 110 OTHOIIEHUIO K OXpaHe 030HOBOIO CJIOA
OTHOCSIT

24, Bo BHyTpeHHeM cTpoeHnn 3eMIIU BBIAENSIOT TPH OCHOBHBIE YaCTH, 3TO

25. 3eMHYIO KOPY OT MAaHTUU OTJICISIET

26. I'panuna Buxepra-I'yrenGepra oraenser

27. Brigenstor 1Ba THIIA KOPBI

28. CuiukaTHyO 000JI0YKY 3€MITH Ha3bIBAOT

29. B ctpykrype siapa 3emiid BIACISIOT TPU OCHOBHBIX CJIOS

30. TexToHnYeCKne MUIMTHI CKOJIB3AT O TOHKOM MPOCIIOMKe, KOTOpasi Ha3bIBACTCsI

31. JXKécTkue cerMeHThl KOpbl, JBUTAIONINECS OTHOCUTEIBHO JPYT Jpyra Ha3bIBAIOTCS

32. CyliecTByeT TpH THIIA B3aUMHOTO IEPEMEIICHHUS IIITUT

33. 3 KpynHeHMe TeKTOHUYECKUE TUITUTHI 3TO

34. MecToposKIeHHs TOJIE3HBIX HCKOMaeMbIX 00pa3yroTcsi B 000J0UKe 3eMiid, KOTopasi Ha3bIBaeTCs

112
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JKcnpecc - KOHMPOsb (NPoMeXymoyHoe mecmuposaHue 1)

N Bomnpoc

1. | EcrecTBO3HaHUE — HayKa O >KHUBOU IPUPO/IE

2. | YenoBek He SBISIETCS CYOBEKTOM €CTECTBO3HAHUS

3. | Ilpeamet ecTecTBO3HAHUS — )KMBasi U HEKUBAsE MaTEpPUs

4. | EcrecTBO3HaHUE — COBOKYITHOCTh Pa3IMYHbIX JUCIUIUINH

5. | EctecTB. BKiItOUaeT 4 oCHOBHBIE 00JIACTH HAYYHOTO 3HAHUA ((pu3nka, Xumusi, OUOIOTus,
TICUXOJIOTHS )

6. | Maremartuka sIBAsI€TCS YHUBEPCAIbHBIM HHCTPYMEHTOM Hay4YHOTO MO3HAHUS

7. | Hayka Bo3Hukia B 19 B.

8. | Hayka pa3BuBana u o0bsicHsa MU(DOIOTHUECKHUE BO33PEHHUSI.

9. | IlepBbiMu mTpopecCHOHANIBHO HAYKOM CTalli 3aHUMAThCS SKPELIbl

10. | TlepBoHavanbHO HAYKU OBLUTN ONBITHBIMU U TPAKTUYECKHUMHU

11. | CnaGee Bcero B ipeBHEM MUpE ObLIM pa3BUThl MaTEMaTHKA HACTPOHOMHUS

12. | PoguHoii Hay4HO-TEOPETUYECKOT0 3HAaHUS cUuTaeTcs apeBuui Kurait

13. | [lepByto hopmy TeopeTUUECKOro 3HAaHUSI HAa3bIBAIOT HATYpPduiIocodueit

14. | PogonauanbHuKaM# aHTUYHOM Hayku cuntaioT Komephuka, ['anunes, HproTona

15. | Bropoii aTan pa3BuUTHs HayKd Ha3bIBAIOT “BOZHMKHOBEHUE COBPEMEHHOW HAYKU™

16. | Bropomy sTany xapakTepHO pa3BUTHE UJIEH SBOITIOIMOHU3MA

17.| Kennep paccunTall 3aKOHbI ABUKEHUS TLIAHET

18. | B xoHIIe TpeTbero 3Tamna pa3BuTus Hayku Ipousonuia HTP

19. | CumBon HTP — cpencrBa koMMyHUKAIMKU ¥ HHGOPMAITUN

20. | Hayano 19 B. - BpeMsi OypHOTO-pa3BUTHSI TEOPUH SJIEMEHTAPHBIX YACTHUIL

21. | CuaxpodazoTpoH - TpudOopP; PACHICTUISIONINNA aTOMBI 0 3JIEMEHTAPHBIX YaCTHI]

22.| B Hacrosiee BpeMsi MHTCHCUBHEE Pa3BUBAIOTCS Y3KOCTIEIIUATN3NPOBAHHBIC HAYKH

23. | IpoGyieHre HAyKW HA COCTABIISIIONINE CBHICTEIHCTBO €€ YHUBEPCATbHOCTH

24. | Ha ocHOBE Hay4YHBIX JOCTUKEHUN MOKHO MPOTHO3UPOBATH Oy/ylliee YeI0BeUeCTBa

25. | Matepusi — 3TO TOJIBKO TO, UTO J1a€TCS YEJIOBEKY B OIYILIEHUAX

26. | Matepust — 310 cyOcTaHIms, o0Iee B Belax, KOTOPOMY COOTBETCTBYET CO3HAHHE

27.| Marepus mosiBUiIaCh MHOTHE MUJUTHAPBI JIET Ha3a]

28. | Marepusi HECOTBOpMMA U HEYHHUYTOKMMA, BEYHA U OECKOHEYHA

29. | Marepus He CyIIeCTBYET MHA4Y€ KaK B JBUKEHUHU

30. | Marepust MOKET CyIIECTBOBATH BHE BPEMEHHU U MTPOCTPAHCTBA

31.| BemecTBo 1 mose 1Ba KpaifHUX, HE3aBUCUMBIX COCTOSTHUSI MAaTEPHUH

32. | BemecTBO MOXET HAXOAUTHCS TOJIBKO B TPEX PA3HBIX COCTOSTHUSIX

33. | Knaccudukanus ¢opM IBUIKEHUS MaTEPUU OXBATHIBAET BCE HOBEHUIIINE TOCTHKEHUS HAYKU

34. | Bpems xapaktepusyeT MOCIe0BaATENbHOCTD U JUTUTEIEHOCTh CMEHSIOIINX JPYT ApyTa

SIBJICHUU
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35. | IIpocTpaHCTBO BBIpAKAET MOPSIAOK PACHOJIOKEHUS OJTHOBPEMEHHO CYHIECTBYIOLIUX
00BEKTOB

36. | B oTiiune ot MaTepun BpeMs U MPOCTPAHCTBO UMEIOT IPAHUIIBI

37. | [IpocTpaHCTBY M BpEMEHU XapaKTepHA BHYTPEHHSSI MPOTUBOPEUUBOCTH

38. | [IpocTpaHCTBO U BpeMs TPEXMEPHBI 1 CUMMETPUYHBI

39. | Bcenennas Obuta Bcerja, OHa Be4Ha U OECKOHEYHA, KaK MaTepHsl.

40. | Bcenennas Havanach ¢ HeBooOpa3umo MoutHoro bosbmoro B3peisa.

41. | Ham mMup - 3TO 3aKpbITasi CUCTEMA, OH IyJIbCUPYET U HE MEHSETCS

42.| Hama Bcenennast — OTKpbITast CUCTEM, OHA TIOCTOSIHHO PACILIUPSIETCS.

43. | CyiiecTByeT TOJIbKO +eAMHCTBEHHAs! 0O bEKTUBHAS CTpeJia BPEMEHHU.

44. | Ctpykrypa Becenennoit abcontoTHO OJHOpOAHA.

45. | BceneHHasi UMeET STYEUCTYIO CTPYKTYPY, CTEHKHU SUEEK — CxKaThle 00Jiaka ra3a v mbUIH.

46. | 3Be3/bl POKIAIOTCA U YMUPAIOT OJTHOTUITHO

47.| Bemblika CBEpXHOBOM — 3TO pOKIEHHE HOBOM 3BE3IbI

48. | Hame ComHite — 3T0 O€JbIi KapiuK.

49. | Ilnanera Mapc — 3T0 KpacHbIi TUTaHT.

50. | Hama ramaxTtuka Ha3siBaetcs bonbmas Mensenuua

51. | HeiiTpoHHBIE 3BE3/IbI 3TO MYJIbCAPHI U OApPCTEPHI

52. | KBazap — 3to orpomuas UepHas abipa

kcnpecc - KOHMPOAL (NPOMEXYMOYHOe mecmuposaHue 2)

1. | Teopust mpoUCXOXKIeHUS CONHEUHO cucTeMbl KanTta npotuBopeunt Teopuu Jlamiaca

2. | Teoputo J>krHCa moaaepxkan aHTIMUCKUH KOCMOTOHUCT JINTTIATOH

3. | CoBpeMeHHas Mojeb MporcXoxaeHus: COTHEUHON CUCTeMBI MPUHAIIEKUT X. AJIbBEHY U
I'. Appenunycy

4. | CoyiHIIE HAXOAUTCS BAICHTPE HalleH ["anmakTuku

5. | ComHIle COCTOUT U3 OOJIBIIOTO YKCIIa PAAUOAKTUBHBIX JIEMEHTOB.

6. | Camas 6ompinas manera B ConHeyHou cucteme - FOmuTep

7. | Camas Tsxenas ianeta B ConHeunou cucreme - CatypH

8. | Mapc umeeT 60JIbIIIYIO MIIOTHOCTh, YeM 3eMJIs

9. | Tonmbko Mepkypuii u Benepa He UIMEIOT CTyTHUKOB

10.| bosbiie Bcero CMyTHUKOB 3aperucTpupoBaHo y Henryna

11.| Meteop u METEOPUT 3TO CHHOHUMBI

12.| ITosic actepouoB pacnoaraercst Mmexay Omurepom n CatypHoMm

13.| Bo3pact 3emiu okoso 4,5 MiIH JieT

14.| Mosnoaast 3emisi UMesia TOHKOCIIOMCTOE CTPOEHUE

15.| Jlyna npou3oliia u3 ropsiueit mia3MeHHoi atmochepbl 3emiu

16.| 3emuis — TpeThs muaneTa oT CoJHIA U TATas IO Macce CPeu TUTaHeT
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17.

3emiia uMeeT (popMy CILTIOCHYTOro cdepousia

18.

3emis COBCPIIACT TPU B A ABHUKCHUSA

19.

XHUMHUYECKHUN COCTAB 3EMIIM CXO0K C COCTABOM JIPYTHX IJIAHET 3€MHOM IPYIIIIBI

20.

Crpatocepa — HENOABUKHBIN BO3YIIHBIN CIOM Haj Tponocdepoi

21.

ConHeuHbIl CBET NPOHUKAET B Tuipocdepy Ha riayouny 800 m

22.

['panuubl 6Ouochepsl BKIIOYAIOT ciiou atMochepsl, ruapocdepsl 1 TuTochepbl

23.

JIutocdepa no ToammHe MOXeT gJocTurath 100 kM

24,

[Tupocdepa 3emin B 11€I0M COOTBETCTBYET MAHTUU

25.

entpocdepa 3to siapo 3emiu, pacnonokeHHoe Ha riayoune 1800 km

26.

ATtMmocdepa npeacraisieT co00 cMeECh T'a30B, BOJISHOIO Mapa U TBEPbIX U KUAKUX
puMecen

217.

Ha YPOBHEC MOPI Ka)KI[BIfI YCJIOBCK B CPCAHEM HUCIIBITHIBACT JABJIICHUC OKOJIO 200 ToHH

28.

HpI/I pacInpCHUN WJIN CKATHUU BO3yXad €TI0 TCMIICpATypa UBMCHSACTCA

29.

OTHOCHTENbHAS BIAaXXHOCTh HU3MCPACTCA KaK KOJIMUCCTBO IAPOB BOJAbI B JAHHOM o0BeMe
BO3ayXa

30.

I'panunia Moxo oTaenseT 3eMHYI0 KOPY OT MAaHTHH

31.

Ceiicmnueckuii pazgen 660 KM OTIes€T BEpXHIO ' KOPY OT HHXKHEN

32.

Snpo 3anumaer npumepHo 17% obbema u 0k050 34% Macchl 3emilu.

33.

ActeHocdepa pacroynoxeHa moJi BepXHel MaHTueu

34.

JIutocepa 3emiin pazduTasi Ha TEKTOHWIECKUE TIITUTHI

35.

Camas KpyIiHasA TCKTOHHUYCCKaAsA IJINTA 9TO CGBGpO-AMCpHKaHCKaH.

36.

TGOpI/I}I Kp€alluOHN3Ma — )XKU3Hb OBLIa CcO31aHa TBOpHOM B OIIPCACIICHHOC BpEMA

37.

KenapBun n FGMFOJ’IBH BBIABUHYJIM HOJIOKCHUS IIPOTHUB TCOPUU ITAHCIICPMHUHA

38.

Teoplxm CTAaOMOHAPHOT'O COCTOAHNA CBA3dHA CO CIIOHTAHHBIM 3apOKIACHUCM KU3HH Ha
3CMIIC.

39.

®panuecko Penu nokazanTeopuio caMOpPOU3BOIBHOTO 3apOKICHUS JKU3HU

40.

OnapuH cuuTai NepBbIM OPraHU3MOM KYCOUYEK OPTaHUYECKOU CIIU3U.

41.

Xonaeitn u Mumnep onpoBepriiv Teoputo Onapuna

42.

I'eonorunueckas uctopus 3eMiid MOAPa3AEIAETCS Ha MSATh KPYITHBIX IPOMEXKYTKOB.

43.

CHauana BO3HUKIIM ayTOTPO(HBIE OpTraHU3MBI, a 3aTeM IreTepOTPOdHbBIE

44,

[lepBeiME ayTOTpOodhamMu ObUTH IMAHEU

45.

ITo YUCIIY BUAOB PACTCHHUA CHUJIBHO ITPCBOCXOOAT ) KUBOTHBIX

46.

B npotepo3oe pacTeHus BBIXOIAT HA CYILY

47.

B neBoHe BCTpeuaroTcs Jieca U3 XBOIIEH, IJIAYHOB, U KOPAAUTOB.

48.

B IOPCKOM IICPHUOJAC ITOABIIAIOTCA IICPBLIC IOKPBITOCCMCHHBIC U OCHHETUTOBEIC

49.

KaliHO301CKY10 3py CUMTAIOT BPEMEHEM PACLBETA ITOKPBITOCEMEHHBIX.

50.

Hauano HapCTBa JXUBOTHLBIX IMPOCICIKUBACTCA B HCKOIIACMBIX OCTAHKAX apXes

o1.

B xapOoHe NosIBISIIOTCS IEPBBIE TPECMBIKAIOIIUECS
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52.| B ropckom nepuoje Me3030MCKOM 3pbl OSIBUIUCH IEPBBIE PENTUIHH
53.| KaitHo30i1 - Bpems paciBeTa HACEKOMBIX, ITHI] U MJIEKOIUTAIOIIHNX
54.| DBoJOLMS — U3MEHEHUE CHUCTEMBI O HOBOM, HaXOs1Ieicss Ha 00Jee BBICOKOW CTYNEHH

pa3BUTHSA
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUS
BCIIOMOT' ATEJIbHBIHN PA3EJ

Memooduueckue pekomeHdayuu

Nno UCnNo/1b308aAHUI0 3/1eKMPOHHO20 Y4e6HO-Memoou4ecKko20 KoMnjaekca
«OCHOBbI COBPEMEHHOTI'O ECTECTBO3HAHHA»

1. U3yuure yuebHyro mporpamMmmy 1o aucuuiimHe («BcmomorarenbHbii
KOMITOHEHT»). [IpoaHanm3upyiTe TeMaTHUECKUI TUIAH JUCIUILIAHBI, 00paTUTEe BHHUMAaHHE
Ha oOIiee KOJUYECTBO YacoOB JUISl M3yUEHHUs TUCIUIUIMHBI, COOTHOUICHUE JIEKIIMOHHBIX U
CEMUHAPCKUX 3aHIATHI, 00beM CaMOCTOATENbHON pabOThI JIIsl 304YHOTO OTJCJICHHUS.

2. U3yunte CTpyKTypy yueOHO-MeToauueckoro komiuiekca. IIpoananmusupyiite
CoJIep’KaHue Ka)KJJ0T0 KOMIIOHEHTA, UEPAPXHIO CTPYKTYPHBIX JIEMEHTOB KOMILJIEKCA.

«Teopernueckuit KOMIIOHCHT» COACPIKUT TEKCThI J'IGKHI/Iﬁ 110 8 TEMaM,

MPEeTyCMOTPEHHBIM MPOrPAMMON JUCIUIUIMHBI, B KOHHE OCHOBHBIX CMBICIOBBIX OJOKOB
JIEKIUI MPEICTaBICHBl BOMPOCHI JUISi CAaMOMOATOTOBKHM M 3aJlaHUs, BBIIOJIHEHUE KOTOPBIX
MIO3BOJIUT CTPYKTYPUPOBATHh U3y4aeMblid MaTEPHAIL.

«IIpakTUYECKUH KOMIOHEHT) COACPIKUT IIPAKTUKYM, BKJIFOUAROIIHM TCMATUKY U

3aJaHusl Uil TIPEIBApUTEIbHOI | CaMOCTOSTENbHOW TMOATOTOBKA U BBIMOJIHEHUS
NPEUIOKEHHBIX 3a/JaHUi B XOJE CEMUHAPCKUX 3aHATHUN, a TaKkKe Marepuainbl (CXEeMbl,
TaOJIMIbI) CHOCOOCTBYIONIKE ONTUMHU3ALMKA TOJTOTOBKM M BBIMIOJHEHUS 3aJaHUM B XOJ€
peanuzaiuy ayJuTOPHOM, i BHEAyAUTOPHOU pabOTHI:

«BcnomoraresibHbII KOMITIOHCHT» COACPIKUT XpeCTOMATHIO, COoACpIKAIYIO

QJICKTPOHHBIC HCTOYHHUKHN M3 OCHOBHOTI'O CIIMCKA JIMTCPATYPLI 110 JUCHUIIIMHC «OCHOBBI
COBPCMCHHOI'O €CTCCTBO3HAHUA», CCBIJIKK Ha y‘le6HI/IKI/I H CIIPABOYHBIC MAaTCpHaJIbl On-line,
KOJUICKIMUIO BHACOMATCPHUAIIOB U MYJIBTI/IMC,Z[I/II\/'IHBIX HPGSCHTaI_II/Iﬁ o piaagy TeMm
JICKOUOHHBIX 1 CCMHUHAPCKHUX 3aHSTHUM.

«KOHTDOJ'IBHBIﬁ KOMIIOHCHT» COACPKUT IICPCUCHDL BOIIPOCOB K 3a4YCTy, MATCpPHUAJIbI

MIPOMEXKYTOYHOTO MU HUTOTOBOIO KOHTPOJIS, & TakKXKe COJEpKaHHE €CTECTBOBEIYECKOIO
JUKTAHTa, MPEIIaraéMoro CTyJIEHTaM B KadeCTBE KOHTPOJIS YCBOEHHUs 3HAHMM IO TEME
«IInanera 3emis1, 001Iast CTPYKTypa U XapaKTEPUCTUKA OCHOBHBIX reocdepy.

3. CootHecute coaepxkanue DYMK ¢ pacnucanueM, ompeneiauTe MaTepualbl,
KOTOpbIE TOHAAOOSTCS JJsi BBIMOJIHEHHS 3aJaHW 10 TMOJATOTOBKE K CEMHUHAPCKUM

3aHaTUsAM. Pacnedaraiite 3apaHee cxembl M airopuTMbl. CTyIEHTHI 3a0YHON (OPMBI
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OCHOBbBI COBPEMEHHOI'O ECTECTBO3HAHU A
MoJIyueHHUs: oOpa30BaHUsl - COCTABbTE IUIAH CaMOCTOSITENBHOIO HM3YyYEHHs MaTepHana:
ONpENEeNaUTEe AaThl, TEMbl W BOIPOCHI Ul HM3YYEHHs,, OPUEHTHPYMTECh Ha IPOTrpaMMy
y4eOHOM TUCUUIUINHBIL.

4. llpuctynass K HW3y4EHHIO MaTepuajlia IO ONPEJCICHHON TeMe, COOTHECUTE
y4eOHBII MaTepuasl pa3HbIX KOMIIOHEHTOB. Ecaum st u3ydeHus ydeOHOro marepuala
HEOOXOIMMO 3HAHHE KaKUX-TMOO CTPYKTYPHBIX E€IUHHI] W3 MPEeAbLAYLUIUX MOAYJIEH,
PEKOMEHIyEeTCsl CHadajaa NOBTOPUTH UX.

5. Ecnu B kauecTBe MpOMEKyTOYHOTO WJIM UTOIOBOT'O KOHTPOJIS OyAET NMpeJUI0KEHO
TECTUPOBAHHE, TOMHHUTE, YTO KOHTPOJbHO-AMArHOCTHYECKUH  Moayiabr 2DYMK
MpeCTaBIsieT COOOM CTPYKTYPHbIH KOMIIOHEHT 3JEKTPOHHOIO Yy4eOHO-METOAMYECKOro
KoMmIuiekca. [lpu peanuzanum TECTUPOBAHMS CIIEAYEeT YETKO OCO3HaBaTh (HYHKUUU
MpeajaraeMoro TecTa W COOTBETCTBYIOIIMM 00pa3oM K HeMYy NOAroTOBUThCS. Tak,
HampuMep, TeCThl BXOJHOTO (MpeABApUTEIBLHOT0) KOHTPOJIS HANpaBJIEHbl HA BBISBICHUE
YPOBHS aKTyaJbHBIX 3HaHUN, CHOPMHPOBAHHBIX, B “IIpollecce IMOJYUYEHHUS] CpPEIHEro
oOpa3oBaHUsi W TMOATOTOBKM K UEHTPATU30BAHHOMY TECTHUPOBAHUSA IO MPEAMETY
«buonorusa». Ilpn oTBeTe Ha BONPOCH! JAHHOIO BHMJA TECTOB CIIEAYET amlelnpoBaTh K
COOCTBEHHOMY OMBITY U YOSKICHUSIM.

TecTsl TEKyHmIEro KOHTPOJNs, KAaK MPaBUIIO, KACAKOTCS TECTUPOBAHMS CTEIICHU
YCBOEHUSI MaTepuajla KOHKPETHOW Jsexkuuu (Heckoibkux Jjekunuif). IlpenonaBatesns
IpeBapuUTEeNIbHO OOBSABISAET O 3aIlUlaHUpPOBaHHOM Tecre. CTyAeHTaM Ui YCHEIIHOCTH
IPOXOXKJICHHUS TECTa HEOOXOIMMO OIPENeNeHHbBIM 00pa3oM CTPYKTYpHUPOBATh MaTepHal
JEKUWU: BBIAEJATH KJIIOUEBBIC IIOHATHUSA, OIPENEICHMs, CIEAUTh 3a JIOTMKOW IOJadu
MaTepuaa, 3auCeIBaTh IPUMEPHIL.

TectupoBanue I MPOMEXYTOUHOIO (pyOeKHOro KOHTPOJIS) MPOBOJIUTCS IOCIE
U3yYeHUs] KOHKpEeTHOro paszzaena. IloaroroBka K TakoMy BHJY TECTHpOBaHUs TpeOyer
POpabOTKU HE TOJIBKO JIEKIMOHHOTO MaTepuaia, HO W aKTyaJlu3alluu 3HaHUN U yMEHHU
c(OPMHUPOBAHHBIX B XOJI€ CEMUHAPCKHUX 3aHATHI.

3agaHus TECTOB NPEJCTABIIEHBI, B OCHOBHOM, B 3aKpbITOH (hopMme, T.e. colepkaT B
ceOe yTBepKJIeHHE, C KOTOPBIM HYXHO JIMOO corjacutbes, IuO0 He cornacutbes. [lpu
3TOM HE00XO0JMMO 0OpalaTh BHUMaHUE HE TOJIBKO Ha COJACpKAHHUE YTBEPKICHUS, HO U Ha
ero (opmy. Hanpumep, Ha yrBepkaeHue «3emist — onHa u3 miaHeT COMHEYHON CHCTEMBI,

Ha KOTOpOI\/'I CCTb KM3Hb» CIICAYCT JaTh OTBCT «HCBCPHO», TAK KaK MOJIOKUTEIbHBIN OTBET
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nan Obl OCHOBaHHWE MpeArnojiaraTh, 4YTO CYHIECTBYIOT U Jpyrue IMaHeTbl ColHedHOU
CHUCTEMBI, HACEJICHHBIC )KUBBIMH OPraHU3MaMH.

[Ipu moaroToBKE K HANMMCAHUIO €CTECTBOBEAUECKOTO TUKTAaHTA OCHOBHOE BHUMAHHE
clenyeT yACNUTb TEPMUHOJOTHM, CPAaBHEHUIO OOBEKTOB IO PSIAY CYIIECTBEHHBIX
MPU3HAKOB, HWEpapXUM ¢ TOCIEIO0BATEILHOCTH OCHOBHBIX CTPYKTYp (Hampumep,
MOCJIEIOBATENILHOCTh yAaleHus mianeT oT CoJHIIa, MOCIEeI0BATEIbHOCTh PACIIOI0KECHHS
reorpaduyeckux 000J04YeK OT MOBEPXHOCTH K SIAPY 3eMJIU U B OOpaTHOM HaIpaBJICHUN)

TecThl UTOrOBOTO KOHTPOJISA TMpeJyiaraloTcsi CTyACHTaM Ioclie HW3y4YeHUsl BceH
JUCIUIIIMHBL. Y CIEIIHOCTh BBHITIOJIHEHUS 3aJaHUN JaHHBIX TECTOB YBEIUYUTHCS, €CIU
CTYJICHT CIPABUJICS CO BCEMU MpeJIaraéMbIMU TECTaMU TEKYIIETO U PyOeKHOTO KOHTPOJIS.

6. [Ipu MOArOTOBKE K CEMUHAPCKUM 3aHITUSIM PEKOMEHIYETCS MaKCUMaIbHO TIOJIHO
WCIIOJIb30BaTh MaTepuaibl BcroMorarenbHoro kommnoneHtda 9YMK. Buaeomarepuansr u
MyJIbTUMEIUHHBIE TMPE3EHTAIlMd TOMOTYT BHU3YalU3HPOBATh H3ydaeMyr HHGOpMAIHIO,
cleaTh COOCTBEHHBIE JTOKIA bl OOJiee 3pPENUIIHBIMU, aTPaKkTUBHBIMU. [Ipu 3TOM, HE CTOMT
BCTaBJISITh B COOCTBEHHBIC JIOKJIAIbl W COOOIICHHS BECh MpeajaracMblii Matepuai. ITo
YTSDKETUT  COOOILIEHUE, TMPEBBICUT JIOMYCTUMOE BpeMsl Jokiana. PexkomeHayercs
BOCIIOJIb30BAThCSl  CIYKEOHBIMM  IIPOrpaMMaMH, TO3BOJISIOIIMMU  (PparMeHTHUPOBATH
Buzeodaiiibl 6onpimux Gopmaros (Hampumep, Windows movie maker, Adobe AE , Sony
Vegas, Camtasia Studio).

Matepuan MyJIbTUMEIUNHBIX MPE3EHTALMN BeChMa MOJIE3eH He TOJIBKO Kak 00pasell
pa3paboTKu COOCTBEHHBIX MPE3CHTALMN, HO U KaK JOTIOJHUTEIbHBIN HArJIsJHBIA MaTepual

CaMOCTOATCIIbHOTO HU3YUCHUA pALAa TCM.
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YuyebHana nporpamma

KOHTPO. ILHBIH
SKIEMITIAP

Yupexaenue obpaszoBaHus
«benopycckmii rocy1apcTBEHHBIH Me1aroru4ecKui
yHHBepcHTeT nMeHH Maxkcuma Tanka»

OCHOBBI COBPEMEHH(G TECTBO3HAHUS

Yyebuan nporpamMmma yapeRieHnst Bhiciuero obpasosanus
no y4eGHOH A HHE /ISl CeIHAILHOCTEH:

1-03 % Jloroneans;
1-93%9 Cypnornenarormka;
1 07 Tudnonenarorvuka;
\ @3 08

OnurogpeHonearornka.

2014 r.
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COCTABHUTEJIb:

0.B. Janmusens, 3asenyrommit xadeapoi THOIONEAATOTHKH yupexaeHus obpa3opanus
«benopycckuii rocyjapcTBeHHbIH NejarorHyeckui yHuBepcHTeT uMeHn Makcuma Tankay,
KaHaunaT GHONOrHYECKHX HaYK, JOLEHT;

PEINEH3EHTBI:

WUH. Cwmonny, nouent xadenpsl GusMonoruu u 6noxnmuu Benopyccxoro
rocy1apCTBEHHOrO YHHBEPCHTETA, KaHAKAAT OHOMOrHYeCKHX IIEHT.

EH. Copoko, nouent kadeapsl cypaonesarorsx KJeHHA  oOpazoBaHus
«benopycckuii rocyaapcTBeHHbIH nejaroruyeckui y umeHH Makcuma Taukay,

KaHJAHAAT NeJarori4yeCKkix Hayk, JOLEeHT.

PEKOMEH/IOBAHA K YTBEPK/IEHUIO ¢

Kadenpoii tudpnonenaroruku bI'TTY
(nporokon Ne 7 or 27.02.2014 r.)

3apenyioumii Kadeapoi . Ilanuaem
Cogetom (pakynbTeTa CnelHanb pazoBanus BI'TTY
(nporoxon Ne 8 ot 26 03. 201

INpeacenarens i C.E. I'alinykesny

Hayuno-metonuveciipy’con
roCyAapCTBEHH navOrudeckuit yausepeuteT Menn Makcuma Tanka»
(npotokon Ne 4 o1'€5.04. 2014 r.)

Orsercreennsiii 3a penakumio:  O.B. Jlanwsens C‘Cf& u, o
OrBeTcTBeHHBIH 3a BBITYCK: O.B. [lanmusens C) o “a

25 -0 i

Odopmaenne yueOHON NMporpaMMbl H CONPOBOXKAAMOIINX €€ MATEPHANOB AEHCTBYIOUIMM
tpebosanusM MuHucTepcTBa 00pasosanus Pecnybnuku benapych cooTBeTcTBYET

Meroauer YMY BITIY A.B. Bunorpanosa
e
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OCHOBbI COBPEMEHHOI'O ECTECTBO3HAHUA
[TOACHUTEJIbBHAA 3AITMCKA

YyeOnas  mgucimmuinHa — «OCHOBBI  COBPEMEHHOTO  €CTECTBO3HAHUS»
MpeaHa3HaYeHa Ui CTYACHTOB IEMaroTMYECKUX BY30B, OOYYaAIOIMIUXCS TI0
cnenuanbHocTaMm: 1-03 03 01 «Jloromenusi», 1-03 03 06 «Cypronenaroruka,
1-03 03 07 «Tudnonenaroruka, 1-03 03 08 «OnurodpeHoneaaroruka.
Conepxkanne ydeOHOW JTUCIUIUIMHBI IO3BOJISET CHCTEMHO HW3YYUTh OCHOBHBIC
HaIlpaBJICHUS Pa3BUTHS COBPEMEHHOTO €CTECTBO3HAHUSA, €0 B3aUMOCBS3b C
MaTepHATUCTHUYECKON (rumocodueit Kak MeTOAO0JIOTHEH HAYYHOTO MCCIICIOBAHUS.

Henp yueOHOM IUCHUIUIMHBI — (POPMUPOBAHUE 3HAHUH O COBPEMEHHOM
€CTCCTBCHHOHAYYHOW KapTUHE MHpa, HaumOojee OOIMMX KOHICMIHUIX pPa3BUTHSA
NPHUPOJBI, POJIH  ECTECTBCHHBIX HayK B  (OPMUPOBAaHMM  COBPEMEHHOIO
MHUPOBO33PCHUS.

3amaun y4eOHOW TUCITUTIIIMHBI:

— (opMHUpOBaHHE CHUCTEMBl 3HAHMK OO0 OCHOBHBIX. HAINPABICHUSAX Pa3BUTHUS
€CTCCTBO3HAHUS, €0 B3aUMOCBS3M C MaTepUaTUCTHUeCKon (rtocodueit kak
METOJI0JIOTUEH €CTECTBEHHBIX HAYK;

— (dopmupoBaHHE TPEACTABICHHH 00 OCHOBOIIOJATAMOIINX  KOHICIIIHUIX
COBPEMEHHOT'O CCTECTBO3HAHUH, PUHIIMITAMH YHUBEPCAIBHOTO
ABOJTIOIIMOHHU3MA;

— (opMHUpOBaHHE CHCTEMHBIX TMPEACTABICHUH 00 OCHOBHBIX  TCOPHUAX
IpouCXOXKaeHus: u ctpoeHus: Bceenennod, ColHEYHOW CHUCTEMBI, IJIAHETHI
3emiis, TeOpUsIX TPOUCXOXKICHUS KU3HHU HA 3eMIIe;

— (QopMmupoBaHHe 3HaHWI 0. OWocdepe, MPeACTaBICHUN 00 aKTyalIbHBIX
HKOJIOTHYECKUX MPOOIeMaX COBPEMEHHOCTH.

VYyeOnass  mucumrmiinHa  «OCHOBBI ~ COBPEMEHHOIO  €CTECTBO3HAHUS»
obecrieunBaeT yriayoieHue W npoduiIrpoBaHue MPodhEeCCHOHAIBPHOW IOATOTOBKH,
MOJIYYCHHON CTyJIeHTAMK-TIpH HU3YYCHUH TaKUX IUCHMIUIMH Kak «Dumocodusi»,
be3omacHOCTh KM3HEACATENBHOCTH YeJIOBEKa», «MeIuKo-OnOIOTHYECKUE OCHOBBI
KOPPEKIIMOHHOM ITEJATOTUKA U CIICIIHATBLHON TICUXOJIOTUNY». YdeOHas JUCHIUILINHA
COCTaBJISIET OCHOBY [IJI1 OCBOCHMS OyIYIIMMH YYUTEIIMH-AcheKTosoraMu OJioKa
CHEIUANBHBIX TIEAArOTMYECKUX JUCIUIUIMH — YacCTHBIX METOJMK IIKOJIBHOTO
oOydeHHs] U BOCHHUTAHHUS JIeTed C OCOOCHHOCTSIMHU TCHUXO(MU3UYECKOTO Pa3BUTHA
pa3HbIX HO30JOTHYeCKUX rpynm: «CrenuanbHble METOAUKH MIKOJIBHOTO OO0yYeHHUS:
«Mertonuka npenoaaBanus npeaMera «HeaoBek u Mup», «MeToauka NMpenogaBaHus
reorpadgumny, «MeToauKa MpenoaaBaHus OUOIOTUN.

[Tporpamma y4ueOHON TuCIUTIIMHBI «OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMS )
o0OecreuynBaeT OBJIAJCHHUE PSAIOM COIMAIBHO-JTMYHOCTHBIX U TPO(HECCHOHATBHBIX
KOMITETEHIIUH, a4 TakKe TAKUMU aKaJeMHYECKHMH KOMIICTCHIIMSIMHU, KaK yMETh
MPUMEHSTh 0a30BbIe HAYYHO-TCOPETUUCCKUE 3HAHUS JJIS PEIICHUS TEOPETUICCKUX U
MPAKTUYECKUX 3a/]ad; BIAJETh CHUCTEMHBIM W CpPAaBHUTEIBHBIM aHAJIU30M; YMETh
paboTaTh CaMOCTOSTEIIHHO.

TpeOoBaHus K KOMIETSHIIUSAM TIO JAHHOW yYeOHOW IUCHHUIUIMHE HAXOISAT
BBIPKCHUE B 3HAHUSAX M YMEHUAX, KOTOPHIMU JOHKCH OBIAJCTh CTYCHT.
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B pe3ynbTaTte u3ydyeHus ydeOHON JUCHUIUIMHBI CTYICHT JOJKEH 3HAMb.!

— OCHOBHBIE JTanbl 3BOJIOLMHM TNPEICTABICHUNA O MPOCTPAHCTBE, BPEMEHU U
MaTepuu;

— TEOpUU MPOUCXOXKICHUS U cocTaB Beenennoit, I'anaktuku, COMTHEYHON CUCTEMBI,

— COBpPEMEHHBIE THUIIOTE3bl MPOUCXOXKIECHUS 3€MIIM, OCOOCHHOCTU €€ BHYTPEHHETO
Y BHEIIHETO CTPOEHUS, TUIIbI JBUKEHUS U UX reorpaduueckue cieCTBUs;

—  BKOJIOTMYECKHE MPOOJIEMbl OCHOBHBIX T'eOrpapuyecKux 000JI0UEK TIaHETHI.

B pe3ynbTaTe u3ydyeHus ydeOHON AUCHUIUIMHBI CTYIEHT JIOJKEH YMemby.:

—  MBICJIHUTh €CTECTBEHHOHAYYHBIMH KaTETOPUSIMU;

— Jenatb OOIIME TEOPEeTUUYECKUE BBIBOJABI, MOJATBEPXKIAIOIIME OCHOBHBIE
3aKOHOMEPHOCTH €IMHCTBA TEOPHUH IBOJIOLIMH.

—  BBIJCNATH palMOHANbHBIC TMOJIOKEHUS! COBPEMEHHBIX THUIIOTE3 MPOUCXOKIECHUS
KU3HU.

B pesynbTare u3ydyeHus yueOHON JUCHUIUIMHBI CTYICHT JOJIKEH 61a0emy !

— crnoco0aMH BBISIBJICHUS MPUYMHHO-CIEJCTBEHHBIX CBS3eH MeXAy NpUPOAHBIMU
SBJICHUSIMHU M COCTOSTHUEM Teorpaduuecknx 000J0MEeK MIaHEeThI;

— T[puUeMaMd MOJICJIMPOBAHMS MPUPOJHBIX sBJIeHWH B cdepax reorpaduyecKux
o0oJioyek u 6uocdepe B 1ETOM.

OO611ee KOMUYECTBO YU4E€OHOTO BPEMEHH, BBIJIETISIEMOr0 HAa M3Y4YEHUE JTAHHOU
y4eOHOM TUCIUIUIMHBI COCTaBIseT 94 yaca. AyauTOpHBIX YacoB 34, u3 Hux 24 yaca
OTBOJUTCA Ha JIEKIMOHHBbIE 3aHATHs, 10 YacoB — Ha ceMHUHApCKUE 3aHSATHUSA.
HUtoroBpiii  KOHTpOJH MO ydeOHo# . nucuuminHe «OCHOBBI COBPEMEHHOIO
€CTECTBO3HAHMS» MPOBOAUTCS B (hopMe 3aueTa.

123
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MNPUMEPHBIN TEMATUUYECKHUU ILJIAH

N HanmenoBanue pasjiea, KonmraecTRo 4acos
) nojapasaea, TeMbl Bcero | Jlekuuu | CemuHapb
1 Tema 1. EcTeCTBEHHOHAYyYHOE 3HAHUE B 5 5
" | cucteMe 00IEeYeTOBEYECKON KYIbTYpPHI
9 Tema 2. CoBpeMEHHBIE IPEACTABIEHUS O 4 4
" | IPOCTPAHCTBE — BPEMEHH
3 Tema 3. IIpoucxoxieHUE U pa3BUTHE 2 5
" | Bcenennoit.
Tema 4. IIpouCX0XI€HUE U CTPOCHUE
4. | Conneunoii cuctemsl. [Tnanersr ConHeuHOM 6 4 2
CHUCTEMBI.
5 Tewma 5. [Tnanera 3emuts, oO1asi CTpyKTypa 8 4 4
" | 1 XapaKTEepUCTHKA OCHOBHBIX Teocdep.
Tewma 6. [IpoucxoxkaeHuE KU3HU HA 3EMIIE.
6. | OcHOBHBIE MYTH YBOJIIOIUU )KUBOTHBIX U 6 4 2
pacTeHui.
7 Tema 7. Yuenue B.1. BepHajackoro o 4 5 5
" | 6uocdepe.
3 Tewma 8. Teopus HOOChepsl. MecTo U poiib 2 2
" | yeJoBeKa B IPUPOJIC
Hroro 34 24 10
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COILEPKAHUE YYEBHOI'O MATEPUAJIA

Tema 1. EcrecTBeHHOHay4YHOe 3HaHHME B CHCTeMe O0LIeYeJI0BeYeCKOM
KYJbTYPBbI

[Ipenmer ¥ 3a7auM €CTECTBO3HAHUS, 3HAYEHHE [UJIS PA3BUTHUSI HAy4dHO-
TEXHUYECKOro nmporpecca. O61acTu HayqHOro 3HaHUs, COCTABIIAIOLINE COBPEMEHHOE
€CTeCTBO3HaHUE. ['yMaHMTapHO-2KOJIOTMYECKas PEBOJIIOLUSA — XapaKTepHas depra
COBPEMEHHOCTH.

Hayka u penurus. 3Hanue u Bepa. Maeansl 1 HOPMBI HAyYHOTO MO3HAHUS.
Hayunblie peBomtorun XX Beka U COBpEMEHHasl €CTECTBEHHOHAYYHasi KapTHHA MUPA.
DBOIOLMS PEICTaBIEHUN O MPOCTPAHCTBE, BpeMeHu U matepuu. HayuHas kapTtuna
MUpa Kak CHCTeMa TMpEACTaBICHHMM O CBOMCTBAaX M  3aKOHOMEPHOCTSX
JNEUCTBUTENBHOCTH (pealbHO CYILIECTBYIOIEro mupa). [1obanpHbBIE NPOOIEMBI
COBPEMEHHOCTH KaK peajibHas 1IeHa HayYHbIX MHHOBAIIHA.

BzaumoneiicTBe  €CTECTBEHHOHAYYHOTO M . FYMAQHUTAapHOIO  3HaHUS.
EcrecTtBo3HaHue u HPABCTBEHHOCTb. Ycusenne WHTETPATUBHBIX U
MEXIUCIHUIUIMHAPHBIX TeHAeHInH. [losBieHe HOBbIX 001acTei HayKu

Tema 2. CoBpeMeHHBbIE NPEACTABICHUSA 0 TIPOCTPAHCTBE — BpEMEHH

DBoIONMS MPEACTaBICHUN O MPOCTPAHCTBE, BpeMeHu W matepuu. [loHsiTue
MaTepuH, COBPEMEHHBIE OIpeeneHus TepMHuHa. [IOHATHS «MaTepusi» U «CO3HAHUEY.
EcrecTBeHHOHAay4YHbIE NpPEACTaBICHUS, 'O CTPYKType U CBOMCTBaxX MaTepuu.
CTpyKTypHbIE YPOBHU MaTepUHU BOKUBOW, HE)KMBOM MPUPOJIE U B OOILIECTBE.

JIBIDKEHHE — HEOTheMJEMbI arpubyT MaTepuu. AOCONIOTHOCTH U
OTHOCHUTEIBHOCTb JIBM)KEHUS, (JOPMBI ABMXKEHHUS MaTepuu mno kiaccudukanuu .
Ourenbca. [IpocTpaHCcTBO ‘Kak XapaKTEpPUCTUKA CTPYKTYPHOCTH M MPOTSKEHHOCTH
MaTepUalbHbIX O0BEKTOB.. CBOWCTBAa MHpPOCTpaHCTBA. Bpems Kkak xapakTepHCTHKa
JUIATENIBHOCTH SIBACHUMN, IOCIIE0BATEIbHOCTH, OBICTPOTHI mporeccoB. CBolicTBa
BPEMEHU.

Tema 3. IIpoucxoxkaenue u pazputue BeeneHnoit

3apoxnaenue BcenenHoil. OCHOBHBIE MOJIOKEHHS Kocmosioruu. Ilapagoxcsl
ctarmonapHoii Beenennoit. Hectanmmonapuast Becenennas @puamana. 3akon Xab0ma.
PennkroBoe uznyuenne BeeneHHOM.

Teopuss bonbmoro B3apeiBa. CueHapuil 3BoioudM paHHEW BceneHHOM.
[Ipo6nema uzorponuu. Mudusauonnas monens Beenennoit. DBomtonusa u Oymyiee
Bcenennoii. OcobGeHHoctu  cTpykTypbl Bcenennoit. CoBpeMeHHbIE MOACITH
Bcenennoii.  XapakTepuCTHKM  TEPMOAWHAMHYECKOTO, TMCHUXOJOTHMYECKOTO U
KOCMOJIOTHYECKOI0 HAIPABJIEHUS BPEMEHMU.

[IpoucxokaeHue 1 ABOJIOLNS TalaKTUK U 3Be37. BoiaHbI 3B€3/1000pa3oBaHus B
ranmaktukax. Komruiekcel 3Be3mooOpa3zoBanus B ['amaktuke. CrieHapuil 3BOJIOINH
3Be3/1bl (BCIIBIIIKA CBEPXHOBOM, UepHas JibIpa, HEUTPOHHAS 3Be3/1a, OEJIbIi KapiHK).
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Tema 4. Ilpoucxoxaenne u crpoeHue CosHeuHoil cucrembl. IlnaneTsl
ConHeyHO# cHCTEMBI

OBodrouMs  B3MISLAOB  HAa  npoucxoxkiaeHue — CONHEYHOHM  CUCTEMBI.
IIpoucxoxkaeHne u cTpoeHue cojiHeuHoW cucteMbl. ['mnoreza Kanrta-Jlamnaca,
I'mnore3a [Ixunca. Teopus npoucxoxnaenus Conneuynout cucremsl O.1O. IlImupara.
I'unoresa JIuttntona. CoBpeMenHas monenb ConHeuHor cucteMbl X. AnbBeHa u [
Appenunyca.

Crpoenne CoOnHEYHOM CHUCTEMBI. 3aKOHOMEPHOCTH pa3BuThs COJHEUHOU
cuctembl. Bospact Connua, 3emuin u Jlynel. Cuenapuii oOpa3oBaHMs IUIAHET
ConHeuHol cucTeMbl (COBpEMEHHbBIE MTPECTABICHUS ).

XapakTepucTHUKa IUIaHET 3eMHOW Tpynnbel W IaHer-rurantoB. CoctaB u
npoucxoxaenue  maaHer  ConHeuHodt  cuctembl. [loHatne o  peruone
TPaHCHENTYHOBBIX 00bEKTOB, nosice Koiinepa, keHTaBpax, KOMETaX U METEOPUTAX.

Tema 5. [linanera 3emiiss, 001Ias CTPYKTYPAa M XapPAKTEPUCTHKA OCHOBHBIX
reocgep

3eMJIs Kak riaHeTa (OCHOBHBIE XapaKTepuCTHEH ). KocMuueckue putMbl 3eMiu
(raJaKTUYECKUI TOJ, COJIHCUHBIH TOJ, JIYHHBIM MeCSI, NPHWIWBBI, JACHb U HOYB).
AcTeponiHas OIIaCHOCTH | III00ANTbHBIC KaTaCTpo(dbI Ha 3emure.

BuyTpennee ctpoenue u o01as cTpykTypa riaHeTsl 3emJisi. 3eMHasi Kopa U ee
cTpoeHue. Snpo, MaHTHs, 3eMHas Kopa.  MeToabl MOJydeHUs 3HAHUA O CTPOCHUU
3emuin. 3emHOM map u reocdepnl, BepTukaabHas ¥ TOpU3OHTaJIbHAs CTPYKTYpa.
['eonornyeckue 000JOUYKH, CPABHUTENIbHAS XapaKTePUCTUKA HX XUMHUYECKOTO
cocTaBa M puU3NYECKUX ocoOeHHOCcTeH. Du3nueckue moss 3eMiu.

Jlutocdhepa: BepTUKaIBHAas  CTPYKTypa:  OCAJOYHBIM, TpPaHUTHBIA |
0a3a’1bTOBBIN clou. ['paHUIBL-BHYTPEHHUX CIIOEB TIaHeThl. OCHOBHBIE THITHI MTOPO/T
3eMHON KOpbl. ['opuzoHTaibHAs CTpyKTypa. TekToHmueckue miaatdopMmel. Teopus
HeoMmoOmnn3Ma. [Iponucxosxienre moyie3HbIX HCKOMAEMBbIX.

I'unpocdepa: DU3NKO-XUMHAYECKHE CBOICTBA BOJbLI. BoaHbBIl OaaHc
TUTaHEeThl. bHOTa KOHTHHEHTAIBHBIX BOJIOEMOB.

ATtMmocdepa: XapakTepucThKa OCHOBHBIX BBICOTHBIX CJI0€B. O30HOBBIN MOSIC U
ero ponb. [Ipobrmema mapuukoBoro »sddexra. ['opu3oHTaNbHBIE MBIKCHHUS B
atmocdepe. bypu, yparansl, nukioHsl, TakdyHel. buoTta atmocdeps! u ee kparkas
XapaKTepUCTHKA.

buocdpepa kak reomormueckas obOonouka 3emiau. Mecto Ouochepsl B
CTpyKType 3eMHOW Kopbl. ['panunel  Ouocdepsl. Konmemmmm Ouocdepsr:
reorpaguyeckas, OMOreoXuMHUecKas,  dJHEpreTudeckas,  HHPOPMAIUMOHHASI,
colLuabHasl.

Tema 6. Ilpoucxoxaenue xu3Hu Ha 3emuie. OCHOBHBIE MYTH 3BOJTIOIUU
’KMBOTHBIX U PAaCTCeHHH

MeTo10I0rHYeCKie OCHOBBI MPOOJIEMBbl MPOUCXOXKACHUS KHU3HU Ha 3emile.
[IpennoceLiku BO3HUKHOBEHUS JKU3HU Ha 3eMire. dunocodckoe u
AKCIIEpUMEHTaJIbHOE OOOCHOBAHUE TMOSBICHUS XKUBOM Martepuu. OCHOBHBIE TEOPHUHU
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IIPOUCXOXKIEHUS KU3HU HAa 3emuie. Teopus CIOHTAHHOTO 3apOXKICHUS JKU3HU, Kak
ajlpTepHAaTUBA KpeanuoHusMy. Teopus kpeauroHusma. Teopus nmancnepmuu. Teopus
OMOOPraHNYECKOTO MPOUCXOXKIEHUA KU3HU OnapuHa.

XpoHonorus 3emiid. [lameoHTONIOrMYECKUE NaHHBIE O BOBHUKHOBEHHUM KU3HU
Ha 1uiaHeTe. OCHOBHBIE TPyl OPraHu3MOB. OCHOBHBIE ITYTH 3BOJIOLHUHA PACTEHU.
OCHOBHBIE ITYTH BOJIOLHNH KUBOTHBIX.

Tema 7. Yuenue B.U. Bepnaackoro o 6uochepe

[lonstue Ouocdeprl. DBomtouus MOHATUS «Ouocdepay. buoreoxmmuueckas
koHueniust ouochepsl B.M.BepHajckoro kak cMHTE3 ecTeCTBO3HaHUS XX BeKa U
Hay4yHasi OCHOBAa HOBOM MapaJurMbl O MECTE U POJIU YEJIOBEKA B MMPUPOJIE.

Crtpyktypa Ouocdepsl B paMkKax OHOr€OXMMHUYECKON KOHLENIHH. Turmbl
BenecTBa B Ouocgepe. )KruBoe BelecTBO U €ro OCHOBHbBIE XapaKTEPUCTUKHU: Macca,
XUMHYECKUN cocTaB, cBOOOAHAas 3Heprus. OcHoBHas (reoxumuueckas) (QyHKIus
KUBOTO BellecTBa M (opmbl ee mposiBieHuss B Ouocdepe. CBsA3b HBONIOIUU
ouocepbl M IPYrux TEOJOTHYECKUX 000J0uYeK. bHOTeoXMMuvecKue MNPUHIIUIIBI
sBoOIIMK Onocdepsl, yctaHoBiaeHHbIe B..BepHanckum:

Tema 8. Teopust Hoochepbl. MecTo 1 pPoJib Y€I0BEKAa B IPUPOe

Mertoaonioruueckue TpyaHoCTH GOPMUPOBAHNUE KOHIIETIIMU HOoochephl. Pazym
u ero nosieiieHue Ha 3emiie. [IpoGiema kocmuueckoro pazyma. Hatypanuctuaeckuit
cunte3 Kocmoca 1 HOBas mapagurMa o‘MecTe M poJId YEJIOBEKa B MIPUPOJIE. Y CIOBUS
BO3HUKHOBEHUS U PA3BUTHUSI HOOCPEPHI.

Crtpateruss pa3BUTHS YEIOBEYECKOro OOIIECTBA HAa COBPEMEHHOM JTarle.
OHepreTuueckas,  NPOAOBOJBCTBEHHAs,  JeMorpaduueckas  mpoOiemMbl U
€CTECTBEHHOHAYYHbIE OCHOBBL ‘UX PpELICHHS. ODKOJOTMYECKUU HUMIIEpaTUB U MYTH
CTaHOBJIEHUS HOOC(]Eephl (BO3MOKHBIC BAPUAHTHI).
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MeTtoanyeckue peKOMEHIAIHUHU 10 OPraHU3AIUU U BbINIOJHECHUIO
CAMOCTOSITeJIbHOI Pa0OThHI CTYICHTOB 10 Y4e0HOI JUCUHUILJINHE

CamocTtosTenbHass paboTa CTYIEHTOB 1O y4eOHOM mucuuiinHe «OCHOBBI
COBPEMEHHOI'0 €CTECTBO3HAHMSIY BKIIOYAET:
— U3yYEeHHE MaTepUajoB JICKIUH C MOCIEAYIOIINM CAMOKOHTPOJIEM;
— TOJATOTOBKY K CEMUHAPCKUM 3aHSTHSIM;
— TOJATOTOBKY pedepaToB MO BHIOPAaHHOU TEME;
— TOJATOTOBKY MYJIbTUMEIUNHBIX MTPE3EHTALNI K CEMUHAPCKUM 3aHITHSIM;
— TOJATOTOBKY K TECTUPOBAHUIO, 3aUETY.

IlepeyeHb pekoOMeHIYyeMbIX CPEACTB JUATHOCTHUKHU

OCHOBHBIMH CpEICTBAMH JHArHOCTUKM YCBOGHHS 3HAHUW M OBJIAJACHUSA
HEOOXOJIMMBIMU YMEHUSIMU U HaBbIKaMM MO AUCHUIUIMHE «OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHUS) SBISAIOTCS:

—  KOHTPOJBHBIE BOIIPOCHI U 3a1aHUS;

—  JWJAKTUYECKHE TECTHI;

—  3amura pedepaTUBHBIX padoT;

—  BBICTYIUICHUS C COOOLICHUSIMU HAa CEMUHAPCKUX 3aHATHIX.
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