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1. KOHCHEKT JEKOUH

1.1 JJexknus Nel ( 2 yaca).

Tema: «ECTECTBO3HAHME B KOHTEKCTE YEJIOBEYECKOM KYJIbTYPhI»

1.1.1 Bonpocsbl JieKum:

1. EcrecTBeHHBIE, T'yMaHUTapHblE M TEXHUYECKUE HAYKM, HUX CTPYKTypa H
npoOJemMaTuKa.

2. AKCHOJIOTHYECKUE U THOCEOJIOTHYECKUE ACIIEKThl €CTECTBEHHOHAYYHOTO 3HAHUSI.
OMIIUPUYECKUN U TEOPETUUECKUN YPOBHU B HAYyKeE.

3. Bo3nukHOBEHME HAYKH B MPOLIECCE PACIajia LEIOCTHO-CUHKPETUYECKUX KYJIbTYP.
3apoxkJieHrue HayyHoro MelinuieHuss B JpeBHed ['penun. Kiaccumueckuii, HEKIaCCUUYECKUH U
MOCTHEKIJIACCUYECKUM MEPUOIbl B €CTECTBO3ZHAHUM.

4. Oco0eHHOCTH COBPEMEHHOTO €CTECTBO3HAHUS.
S. Hcropus ecrecTBO3HAaHUA KaKk CMEHA Hay4yHbIX napaaurM. [loHsTue o HaydHBIX
PEBOITIOLIMSIX.

1.1.2 KpaTkoe conep:kaHue BOIPOCOB:
1. Ecmecmeennvle, 2YMAHUMAPHLIE U _MEXHUYeCKUe HAVKU, UX _CmpYKmypa u

npobiemamuxa.

EctecTBO3HAaHME — pa3len HayKH, KOTOPBIA M3y4aeT MHUP KaK OH €CTh, B €0 €CTECTBEHHOM COCTOSHHH,
HE3aBUCHMO OT YeJIOBEKa ( B OTIMYMH OT TYMaHUTAPHBIX HAYK, OHU M3YYAIOT JyXOBHBIC MPOAYKTHI YEIOBEUYCCKOM
JESTETHPHOCTH ¥ TEXHUYECKHIX HAYK, KOTOPBIE H3YYal0T MaTePHAIBHYIO KYIBTYPY).

K coBpeMEHHOMY €CTECTBO3HAHHIO OTHOCATCS KOHIENIHWH BO3HHKIIKE B 20 Beke, a TaKkKe HaydHBIC
JAaHHBIC Ha KOTOPBIC OIMUPAETCS COBPEMEHHas HayKa, Ha €IUHOE IeJI0¢ HAYYHBIX 3HAHWH, CTaBIINX TOCTOSHUEM
YeJoBeKa B Pa3HOE BPEMsI HCTOPHH.

Urak, pacumdpyem Ha3BaHHE MOTHOCTHIO:

CoBpeMeHHBIN — peub UAET O CErOMHSAIIHEM, COOTBETCTBYIOIIEM, CYIIECTBYIOIIEM Ceidac MPeICTaBICHIH,
B3MJIAJIC HA PACCMATPUBAEMBIC BOTIPOCHL.

Konuenun — onpenenéHHBI crnoco0 MOHUMAHUSA, TPAKTOBKH KaKUX-THOO SBJICHUN, OCHOBHAS TOYKa
3peHUS, PYKOBOJISIIAS HIICS.

EctecTBO3HAHHE — COBOKYITHOCTh HAYK O TIPUPOJIC, B3ATHIX B UX B3aUMOCBSI3H, KaK IIEJI0C.

Hayka BBIABISICT OOBEKTUBHBIC 3aKOHOMEPHOCTH MHpa, SBISACTCS U YCIOBCKA OCHOBOW OCBOCHUS
TIPUPOABI M MPOTHO3UPOBAHUS CBOETO Oymymiero. Hayuusiti Menoo TO3HAHUS — 3TO UCTOPHUYECKH CIIOKHUBIIUICS
MpoIiecC MOJIy4eHHUsI 3HAaHUN, HCTUHHOCTh KOTOPBIX MPOBEPSETCA U JOKa3bIBAC€TCS YEIOBEUECKOW MpakTUKOM. Jlis
HayKHA XapaKTepeH Ouckypcuguvill (pacCyZOYHBIH, OOBSCHUTENBHBIA) MOAXOJA, OCHOBAaHHBI Ha JIOTHYECKOM,
paroHagbHOM MbIuIeHuH. OOBEeKTHBHOE MpeodnanaeT Hajl cyObeKTUBHBIM. Hayka sxcmpasepmua (HampaBiieHa
HApYyXy), MOHONO2UYHA. YUEHBIH, KaK MPaBUIIO, «3aMaéT BOMPOCKHD», HAa KOTOPBIE HIIET OTBETHI, U PE3yNIbTaT BO

MHOTOM 3aBHCHT OT HMHTEICKTYAIbHBIX M TEXHHYCCKHX BO3MOMKHOCTEH «Bompomiarenst». Hayka — cpencTtso
NOHMMAaHWS ¥ aJalTallid YellOBeKAa B OKpYXaromield ero cpene, (pakrop BbDKHBAHUS W YIPABICHUS CBOUM
Oyaymum.

Kynomypa ecmecmeosnanus - To4HbIC HAYKH U HAYKW O MPHUPOJIC, TEXHHUKA, HHQOPMATHKA) OMUPACTCS Ha
Hay4HBIH METOA.

Kynomypa eymanumapnas - BKIIOYAaeT HCKYCCTBO, HAYKM O BHYTPCHHEM MHpPE YeJIOBEKa M OOIIeCTBE
(TICHXO0JIOTHI0, KICTOPUIO, IIPABO, COIIHOJIOTHIO, KYIBTYPOJIOTHIO H JIP.

HckycerBo: D10 crnemmduueckas XyToKeCTBEHHO-oOpasHas (opma BOCHPHATHS W OTPAKCHHS
JIercTBUTEN HOCTH. VICKyccTBO 00paIieHo K MepekBaHUI0 B MUPE XyI0KECTBEHHBIX 00pa3oB. OHO MPegoCTaBIIsIET
Ka)XIOMY YEJOBEKY JIOTIOJHUTENBHBIN JKHU3HEHHBIH OIBIT — BOOOpa)kaeMbIi, HO CHEIHAIFHO OPTaHW30BaHHEIMH,
pa3ABUTAIONINI paMKU peaibHO JKUTEUCKOTO.

Obvexkmom WCKYCCTBAa SBIAIOTCS WCTHUHBI, CIPaBEINIMBOCTh KOTOPBIX HE MOXKET OBITh BEBIBEACHA
JIOTHYECKU: TpaBAa, JOXKb, Kpacora, J00p0, HCHABUCTh, COBECTh. 3aTPYAHUTCIHHO ONPEACIUTh OJHO3HAYHO yeu
UCKYCCTBAa, HO OJHO W3 €r0 NpEIHA3HAYCHUI — TO3HAHUE YEIOBEKOM KpAaCOTHI, MPaBMbI, 00Opa OKPYKAOMIEro
mupa. [ TaBHBIH Memo0 UCKYCCTBa — UHTYHIIHSA, TO €CTh MPSIMOE YCMOTPCHHUE UCTHHBI, CHHTCTHICCKOE CYXKICHUE,
HE TpeOyroIIee JIOTHIECKOTO ToKa3aTeabCcTBa. ICKYCCTBO CYyOBEKTHBHO: 21a6HbIM Kpumepuem €ro sIBISCTCS THIHast
VIOBJIICTBOPCHHOCTh XyHOoXHHKA. OHO unmpogepmuo (HalpaBICHO BHYTPH) U pedICKCHPYET «B ceOs», HO TPHU
ITOM QUATOSUUHO.



Pesurusi B Jku3HM oOIIECTBa BCETAa 3aHUMala 3HAYNTEIBHOE MECTO M COCTAaBIIUIA KOMIIOHCHT
obmeuenoBedeckod  KynbTypsl. OHa ommpaeTcs Ha UppayuoHaibHoe MbluileHue, CIOCOOHOE BCTyHaTh B
npotuBopeure ¢ (akrtaMm uW HOpMamMu ObITus. Penurus oTpumaeT BO3MOXKHOCTH pa3yma IIO3HATh MHUP,
(opMynupyeT BHEBPEMCHHBIE, «aOCOIIOTHBIE» HCTHHBI — O02Mbl, TpeOys HEYKOCHHUTEIBHON BEpHl B HUX.
Penurnosneie TEKCTHI BCETAAa MMEIOT JIMYHOCTHYIO (opMy (TIOCIaHUS MPOPOKOB, JKUTHA CBATHIX U T.I.). OHH
KaHOHM3WPOBAHBI M HE JOIMYCKAIOT NEPEBOJA B COBPEMEHHYIO MOHSATHHHYIO CETKy. TaKOBBIMU SIBISIOTCS TEKCTHI
bubnuu, Kopana, EBanremus ot Jlykm wmm Mardes u np. MHOXKECTBEHHOCTh PpEJIUTHE  OOBSICHSETCS
COJIEpIKaTEeIbHOMN CBSA3BIO CO CIIEUU(PUKON OTACIbHBIX HAIIMH, STHUYECKUX IPYIII, PETHOHOB.

Pemurnss — ¢opma OOLIECTBEHHOrO CO3HAHMsS, KOTOpas ONMpAeTCs Ha MPEACTABICHHUS O
CBEPXbECTECTBEHHOM H Ha BEPY B 3TO CBEPXBECTECTBEHHOE.

HawuGonee cioxHyI0 posib B cUCTeMe OOIIEUEIOBEYECKOH KyJIbTYphl 3aHMMaeT ¢unocodus. @uitocopus
UCHONB3YeT UHMYUMUEHOe MbluileHue, Da3upyroleecs Ha IIyOOKUX U YHUBEPCAIbHBIX 3HAHUAX. DTO HO3BOJISET e
MOCTYJINPOBATh (pyHOAMEHTANIbHBIC NPHUHLUIBI OBITUS — OHMONO2UYECKUe NOCMYNambl — W 0OOCHOBBIBATH HX
CBSI3b C MBIIUICHUEM.

OHTONIOTHS — y4YEeHHUE O OBITHM KaK TAKOBOM; METOJ CBSI3U KaTETOPHUH OBITHS U MBILIIICHUSI.

Kak conuoxynbTypHBIH ()eHOMEH HayKa BCErJa OMMPaach Ha CIOXKHBIIHNECS B OOIIECTBE KYIbTYPHBIC
TPaAXIH, HOPMBI U IeHHOCTH. OTCI0a KyIbTypHAst M TEXHOIOTHYECKas (DYHKIIHH.

1. MPOU3BOJICTBO HAYYHO-TEOPETHIECKOTO 3HAHUSL.

2. KynbTypHas (Hayka siBisieTcst pe3ysibTaToM KyJbTYpHOTO pa3BUTHs 0OIIECTBA, C IPYroid CTOPOHEI
OHa 3aKpeInssieT B ce0e onpeesIEHHBIA YPOBEHb KYJIBTYPHOTO Pa3BUTHS OOLIECTBA)

3. coupanbHol perymsiumn  (Hayka BozzelicTByer Ha moTpeOHOCTH 0OIIECTBa, CTaHOBHTCS
HEOOXOMMBIM YCJIOBHEM PAllMOHAIBLHOT'O YIIPaBJICHUSL.)

4. HENOCPEJCTBEHHbIE  mpou3BoAuTenbHble  cuiabl  (H  cmocoGcTByeT  NMpUyMHOXKEHHIO
MIPOU3BOTUTEILHBIX PECYPCOB OOIIECTBA)

5. paspenieHre TI00anbHBIX MPOOIEM.

6. MHPOBO33pEHUYECKAS

7. ryMaHuTapHas

8. WHTETpaIoOHHAas.

2. Axcuonozuyeckue U _2HOCCON02UHECKUS ACHEKMbl _eCMeCmEeHHOHAYYH020 3HAHUSL.

Imnupuyeckuil U meopemudeckull YpoSHU 8 HayKe.

MGTOI[LI, I/ICHOJ'II)?)yeMI)Ie B €CTCCTBO3HAHUH, MOXXHO pa3[[eJ'H/ITI) Ha:

1) oOmieHaydHbIe - 3TO TaKHe METOJbI, KOTOPHIE HAaXOIAT NMPUMEHEHHE BO BCEX €CTECTBEHHBIX HayKaXxX
(Hampumep, TUTMOTE3a, IKCIIEPUMEHT | T.11.):

2) YaCTHBIC METOAbI - 3TO METOAbI, HpI/IMCHHCMBIC JIMIIb B y3KI/IX O6HaCTHX KOHerTHBIX €CTCCTBCHHBIX
Hayk. Hampumep, MeTOl MHTETPUPOBAHMS 110 YACTSAM, METO]] YCIIOBHBIX PEQIICKCOB U T.1I.

BCC OCHOBHBIC METOABI MOXXHO paSZ[CIII/ITB Ha BMHI/IpI/I‘{CCKI/Ie nu TCOpeTI/I‘{CCKI/Ie ypOBHI/I HUCCIICOJOBAHUA.
KoTopsle pa3inyaroTcs 1Mo crocobaM HayqHOT'O MO3HAHMS, CIIOCO0aM e TEIbHOCTH.

1) B OCHOBe J.Y. IEXUT NpPEAMETHO-OpPYAUNHAs, HAay4YHO-NPAaKTUYeCKas JEsITeIbHOCTb, KOTOpasd
06CCHC‘II/IBaeT HAKOIIJICHUEC U O606HI€HI/I€ 3HaHPII7[. B OCHOBC TY JICKUT a6CTpaKTHO-TeOp€TI/I‘IeCKaH JACATCIIBHOCTD
10 CO3JaHUI0 UACAJIbHBIX Moaeneﬁ U 110 CTpOGHI/IIO pa3J'II/I'-IHI)IX 3HaHPII>i.

2) YPOBHM HAyYHOTO 3HAHUS PA3IMYAIOTCS 110 XapakTepy U popMam 3HaHHUSI.
Ha D.V. — ¢akryanbHOe SMIMpUYECKOe 3HAHHE, KOTOpPOE OTpakaeT CBOMCTBA, KauyecTBa OOBEKTOB
pEanbHOCTH.

Ha T.Y. — oTpaxaroTcsl CyIeCTBEHHBIC XapaKTEPUCTUKN SBJICHUHA B JIOTHYECKH OpPTaHM30BaHHOW (popme
(TOHATHSA, 3aKOHBI)

Henb3st nenmuTs SMIMpUIECKOE U TEOPETHIECKOS 3HAHMS.

OMIMpHUIecKoe — 9yBCTBEHHOE

TeopeTndeckoe — paroOHaIBHOE.

D.Y. 3an-T 1 pabora pasyma, kak u T.Y. ucrone3yer cHadaia (pakTyadbHBIH MaTepHan => B3aUMOCBS3b,
B3anMoJeiicTaue!

OMIUpPHYECKHUIi YPOBEHb:

DopMBI U METOBI SMITUPUYECKOTO MO3HAHUS — T€ NPUEMBI TIO3HAHUSA, KOTOPHIE SIBISIOTCS COAEpKAHUEM
MIPAKTUKHU WK €€ HETIOCPEICTBEHHBIM PE3YJIbTATOM.

1. MeTob!I BRIWICHEHHUS M UCCIICIOBAHUS YMIIUPUUCCKOTO 00BEKTA, K ITOH IPYIIIe OTHOCATCS:

HaOaronenue — TIEpBHYHBIA  DJIEMEHTApHBIH  MpoIecC AMIMPUIECKOTO  MO3HAHUS, KOTOPBIH
XapaKTepU3yeTcs IeJICHAIIPaBICHHBIM, OPTaHH30BAHHBIM, CHCTEMATHIECKAM BOCIIPHUATHEM IIPEIMETOB U SBICHUH.

N3mepeHne — KOTMYECTBEHHBIH METOJ, OCHOBOW KOTOPOTO SBISIETCS KOJHMYECTBEHHBIC OTHOIICHHSA,
BBIpQKEHHBIE YHUCIOM WIN BeTUYWHOW. [I03BONISET yCTAaHOBHUTH YHCIOBOE COOTHOIICHHE MEXIy CBOWCTBAMH
npenMera. OmmpaeTcs Ha 2 onepanuu: CYET, IepEeUUCICHNE.

JKcmepuMeHT — METOJ SMIUPHUYECKOTO TIO3HAHUS, KOTOPBIH XapaKTepH3yeTCsl BMEIIaTeIbCTBOM
HCCIICIOBATENS B MOJIOKCHHUE U3y4acMbIX 00BEKTOB, aKTUBHBIM BO3ICHCTBHEM Ha MPEIMET UCCIICTIOBAHMS.

4



2. METOJIbI 00pa0OTKH U CUCTEMATH3AIMH ITOJTYICHHOTO IMITHPUICCKOTO 3HAHHMS:

AHaJU3 — MBICIICHHOE PA3JI0’KEHIE N3yd4aeMOTro 00BEKTa, H3YUCHHE IIEeJI0T0 Yepe3 YacThb.

CuHTe3 — MBICIICHHOE COSTMHEHHE 2JIEMEHTOB U CBOHWCTB 0OBEKTa B €IHHOE LIEJI0E.

HMHayknms — BEIBOI, TO3BOJISIOMIAN IBUTATHCS OT YACTHBIX CITy4aeB K OOILTHM IMOJIOKCHUSM.

JenyKuusi — BEIBOJ, TO3BOJIIOIINI IBUTATHCS OT OOIIETO MOJIOXKEHUS K YaCTHBIM CITyJasiM.

CpaBHeHMe — YCTaHABIMBAIOTCS MPU3HAKU CXOJCTBA MM PA3IHYUS IT0 KAKAM-THOO OCHOBAHHUSM.

O0o01enne — COeIMHEHNE CXOAHBIX NPEJAMETOB M0 OOLIMM ISl HUX NPU3HAKAM.

Knaccnduxanus — pacnpeneneHue npeIMeToB Kakoro-mdo poja 1o Kiaccam.

MonaennpoBanue — METOJ 3aMEILCHUS M3y4aeMOro OOBEKTa MOJOOHBIM €My HO PSIy HMHTEPECYIOIINX
MCCIIEeZI0OBATENs CBOMCTB M XapaKTEPUCTHK.

TeopeTu4eckuii ypoBeHb.

TeopeTnueckoe O3HAHUE - YPOBEHb [TO3HAHMSI KOTOPBIH ONUpaeTcsi Ha paboTy CO3HAHMUS U pazyMa.

dopMUpOBaHKE IOHATHH, YMO3AKITIOYEHUH, 3aKOHBI, KATETOPUH, IIPUHLIMIIBI U T. 1.

B ocnose T.II. nexur onepanys — MbIlILJIEHHE.

MeImieHre IpeACTaBIsIeTCs B BUIIE CTPYKTYPHI, KOTOpasi HMEET 2 OCHOBHBIX YPOBHS:

1. paccymok — B paMkax oOpasiia, madiioHa, HOPMBI, Ha YPOBHE paccyqka YIUMCS MBICIUThL. Paccymok —
nepBasi CTaJusl Pa3BUTHS MBIIUICHHS.

2. pa3yM — XapaKTepHO TBOPYECKOE ONEpHUpOBaHME aOCTpaKkIUsAMH, camopediIeKcHs — 3aIyMbIBaeMcs O
NPUPOJIE BElLEH, SIBICHUI, MOXXEM Ha 3TOM YPOBHE IT03HATh CYTh BELIECH 1 BBIPa3HUTh B JIOTHKE.

MeTo/bI TEOPETHYECKOTO MTO3HAHMS:

1. dopmanuzanus — 0ToOpaKeHUE COAEPKATEIFHOI0 3HaHHS B 3HAKOBO-CUMBOJIMYECKOM BHUJIE.

2. AKCHOMaTHYECKHH — CIIOCO0 MOCTPOEHHS HAYYHOH TEOPUH, IPU KOTOPOM B €€ OCHOBY KIIaJ(yTCs
HEKOTOPBIE HCXO/HBIC MOJIOKEHHSI — AKCHOMBI (TIOCTYJIaThl).

3. I'MnoTeTHKO-AEAYKTHBHBIH — METOA HAYYHOTO IO3HAHMSA, CYIIHOCTh KOTOPOTO 3aKII0YaeTCs B

CO3[JaHUH CHUCTEMbI JCIYKTHBHO CBSI3aHHBIX MEXIY CO0O#l THUIOTE3, N3 KOTOPBIX, B KOHEYHOM CUETE, BHIBOJHTCS
YTBEpKIACHHUE 00 IMITUPHUECKUX PaKTaX.

4. Bocxoxaenne OT aOCTPakTHOrO K KOHKPETHOMY — METOJ TEOPETHYECKOr0 H3JI0KEHHUS,
COCTOSIILMIA B IBUKEHUH HAYYHON MBICIH OT UCXOAHON abCTPaKLMK Yepe3 MoCIe0BaTebHbIE ITAlbl yrIIyOIeHHs U
paciimpeHus O3HAHMUS K PE3YJIbTaTy — [EJIOCTHOMY BOCIIPOM3BEICHUIO B TEOPUH UCCIICIYEMOT0 00bEKTa.

3 Bo3snuknoeernue HayKu 6 npouecce pacnadd UeloCmHO-CUHKDemUYecKux Kyabmyp.
3apooicoenue nayuno2o mviuiienus 6 pesnen I'peuyuu. Knaccuueckuti, Heknaccudeckuui u

NOCMHEKAACCUYCCKULL I’Z€Du0()bl 6 ecmecnieo3HAruU.

HcTopus ecTecTBO3HAHUS U TEXHUKU CBUAETENIBCTBYET, UYTO PA3BUTUE UX HEPABHOMEPHO 80 8peMeHU, T. €.
UMEIOT MECTO KaK 960/110yus, T. €. IOCTENCHHOE HAKOMJIEHNUE U COBEPIIEHCTBOBAHUE 3HAHUM, TaK U pesonoyuu - T.
€. OTHOCHUTEIBbHO KOPOTKHE TMEpPHOABbI, KOTJa MPOUCXOAUT KpyTas JIOMKAa CIOXHUBIIUXCS NpEACTaBICHUl,
KOHIIETIIIM{, CAMOTO CTHIIA Hay49HOTO MbIIuTeHus. [locnenHee He 03HaYaeT, 4YT0 0OBEKTUBHOE 3HAHKE, HAKOIIJICHHOE
paHee, BCETAa OMpPOBEPraeTCs WM CTAHOBUTCA HEHY)XHBIM. PeBomronuu B MO3HAHUHU, B HAyKE O3HAUYAIOT, YTO
MPEXKHUE TPEACTABICHUS OKa3bIBAIOTCS HEIOCTATOYHBIMHU JJISI MIOHMMAHUS HOBBIX JKCIICPHMCHTAIBHBIX (DaKTOB,
TEPSAIOT CBOIO YHUBEPCATHHOCTH. X IpUMEHNMOCTD AJ1s1 OOBSICHEHHS CII0KHOM NeHCTBUTEIFHOCTH OTPAHUINBACTCS
OTIpeNIeIEHHBIMU paMKaMH TPUOIIKEHUS, TTOSIBIITIOTCS. HOBBIE OoJiee aeKBaTHRIC ACHCTBUTEIBHOCTH KOHIICTIIIH 1
TEOPHH, CYIIECTBEHHO PACIIUPAIONINE TITyOMHY M BO3MOXKHOCTH IO3HAHWSA, T. €. MOSBISACTCA NPUHIUIIHAIBHO
HOBEIM YPOBEHb IO3HAHUS ¥ TOHUMAHHS IPUPOIHIL.

HcTopus ecTeCTBO3HAHUS TO3BOJISET BBIICIUTE 3TH PEBONIOLNH, PACKPBITh UX CMBICT U JJa)kKe YCTaHOBHUTH
HEKOTOPYIO 3aKOHOMEPHOCTb Pa3BUTHA €CTECTBO3HAHMA. MOXHO Ha3BaTh HECKOJBKO PEBONIOLMN B MO3HAHUU
JIFOABMU OKPY’KAIOIEr0 MUPA.

EctecTBO3HaHUE BBIAETAET B CBOEM Pa3BUTHH 4 HCTOPUUYECKHUX THUIIA PEBOJIOLMIA:

Wrak, pa3BUTHE €CTECTBO3HAHMS CKJAJIBIBANOCH CileylomuM oOpa3oM. PaszBurtne Hayku Oepér cBoé
Hauao emé co BTOPOro Beka 10 H.9.

3apokJeHNe HayYHBIX 3HAaHUH MOKHO OOHapyxuTh B JpeBneit I'perun - npesHerpedeckas (6 - 5 Beka 10
H. 3.) aumuunas wamypguiocogpus, T. €. GUIocoGus MPUPOILI - YMO3PUTEIHLHOTO UCTOIKOBAHUS MPUPOIBI. ITO
elmie He Hayka, B IOJHOM €€ CMEBICIe, HO BCE K€ MOMBITKH OOBEKTHBHOTO MO3HAHUS MAaTEepPHAIBHOTO MHpa,
OCHOBAaHHBIE Ha JOTaJKaX M Pa3MBIIUICHHAX, KOTOPBIE CO3JaBalli HEKOTOPYIO CHUCTeMy 3HaHWH. s Hee
XapaKTEepHBI: a) MPEJICTaBICHUE O €AMHCTBE OECKOHEYHOTO MHOT000pAa3Hsl SIBICHUH MPHUPOMABI, 0) MMOMCKH €IUHBIX
«Hadam» BEUIEeH, T. €. HeKMX YHUBEPCAJIbHBIX 3JIeMeHTOB. JleMokpuT (V BeK 10 H. 3.), pa3MbITILUIASA HaJl YCTPOHCTBOM
MHpAa, CO37aJl IPEICTABICHIS O HEACTNMBIX METbYaUIIINX 3JIEMEHTaxX (YacTUIaX) MaTePUH — amoMax.

B nmaneneitmem B mpeBHel ['pennu mpoaomkanoch pa3BUTHE MaTEMAaTUKU, MEXaHUKH, GU3UKU - EBKium,
Onukyp, Apxumen, [Tromemeii (II Bek no H. 3.). [ITonemeii man MmaTemarniyeckoe 0OOCHOBaHUE I'€OLEHTPUUECKOM
CHCTEMBI — CHUCTEMBl MHpa B LIEHTpPE KOTOPOH HAaXOAWTCS 3eMiIs, M €ro TPYAbl B ATOH 00NacTH, MoJAep)KaHHbIC
LEPKOBbBIO, OMpPENeTIIN TaKOH B3I Ha MUp Ha nenbix 1375 ner, T. e. Biwoth 10 KonepHuxka.

B cpenHeBekoBbe HayKH pa3BUBAINCH B OCHOBHOM B Ilepcuu n ApaGckom Mupe, T. €. HHTepeC K NO3HAHUIO
TIPUPOABI HE yracai, Ho B EBporne cymecTBeHHOE IPOTHBOACHCTBIE HAYTHOMY IIO3HAHUIO OKa3bIBaJIa KaTOJIHUIECKAst
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nepkoBb. [losiBIIleHHE HOBBIX Ooiiee aneKBaTHBIX NPEACTABICHHH 00 OKpPYXKAIOMeM MHpPE OIMpPOKUABIBAIIO
PENUTHO3HBIE JOTMBI O CO3IaHUH YEIOBEKa W MPHUPOIHI BCEMOTYIIECTBEHHBIM OOroM, 0 3eMJie Kak O [EeHTpe MHpa,
JAHHOTO OOTOM W T. I, YTO BBI3BIBAJIIO XXECTOKOE TpeciiefoBaHne IepkBH. OmHAKO MPOJOIDKABIINE Pa3BHBATHCS
Hatypdunaocodus, MeauIrHA, aCTPOHOMHES U aKe allXUMUS YK€ COIEepIKaJ MHOTHE AJIEMEHTHI HAyKH, HAYIHOTO
METOZa MO3HAHUS U COACHCTBOBAIN HAKOIUICHHIO OOBEKTUBHBIX, HAYIHBIX 3HAHUN O MHpeE.

4 Ocobennocmu COBPEMEHHO20 ecmeCcme03HAHUA.

Pa3BuTHe ecTecTBO3HAHMSA UMEET YEPTHI X 3aKOHOMEPHOCTH, IIPUCYIITNE BCAKOI HayKe.

K 3aK0HOMEpHOCTSIM pa3BUTHS €CTECTBO3HAHMS MOKHO OTHECTH:

1) OGycnoBIIEHHOCTD, B KOHEYHOM: CUETe,, MPAKTUKOH (TIpaKTUKA - KPUTEPUH UCTHHBI).

2) OTHOCHUTETHHYIO CAMOCTOSATEIHHOCTb.

3) IlpeeMCTBEHHOCTh B Pa3BUTUW HJEH: W TPUHIUIOB, TCOPHUA W TOHITHA, METOAOB M IPHEMOB
WCCIIeI0BaHMA, HEPa3pBIBHOCTH Beero mo3HaHus [Ipuposst.

4) TlocTeneHHOCTh Pa3BUTHA IMPH YEPEJOBAHUH MEPHOJOB OTHOCUTEIHHO CIIOKOWHOTO SBOJIOIUOHHOIO
Pa3BUTHS U PEBOIIIOLIUI.

5) B3aumoeiicTBue ¢ APYrUMH HAYKaMU, B3aHMOCBSI3b BCEX OTPACIICH €CTECTBO3HAHMUS.

6) IIpoTUBOPEUYHBOCTH PA3BUTHS.

7) ToBropsiemocTh UHCH, MPENCTABICHUIA, ¢ MOCTOSHHBIMU BO3BpaTaMH K NPOWJCHHOMY, HO Ha Ooliee
BBICOKOW CTYNCHH MOHUMAHUS. (IBHXKCHUEC MO CITUPAIIH).

OCOOCHHOCTH Pa3BUTHS E€CTECTBO3HAHWS CBS3aHBI, TJIABHBIM 00pa3oM, cO CHemH(PHKOW H3ydaeMoro
npenmMeta — [Tpupompr!

S5 Ucmopus ecmecm8o3Hanus KAK CMEHA HAYYHbIX napa()ueM. Housmue o HayyHbix
PEBOIOYUAX.

1. IlepBast Hay4YHasi peBOTIONUS B MO3HAHWH NMPHPOIHI TPOKH301LIa B 110Xy Bospoxaenus (XVI-
XVII BB.) 1 Hauaso ee cBszaHo ¢ uMeHamu Hukonas Komepuuka (1473-1543rr.), actponoma Tuxo Bpare (1546-
1601 rr.), dunocoda n nosra uranesHua Jxoprano bpyno (1548-1600 rr.), acrponoma Hemua HMoranna Kemnepa
(1571-1630 1T.) ¥ ¢ TIEPEBOPOTOM B ACTPOHOMHH, T. €. C MEPEXOJOM K IMOJJIUHHO HAYYHBIM MPEICTABICHHUIM O
TeTMOLIEHTPUYECKON CHCTEME MHpPa — CHCTeMa B IIEHTpe KoTopoil Haxoautest CoHILe.

Takum oOpa3omM, MOXHO cuHMTaTh, 49To0 B XVII Beke cGHOpMHPOBAIOCH TOJIUHHO HAYIHOE
€CTECTBO3HAHHE W HAYaJIOCh €ro MalbHeWIee pa3BUTHE KaK KOMIDIEKCAa HAayK O TpHUpoae. DTO OBUI MEPHOX
SBOJIIOIMOHHOTO PAa3BUTHUS, HAKOTUICHHS 3HAHMI.

HWrak, mepBast peBONIONHS 03HAMEHOBAJA MEPEX0 K KIIACCHYECKOMY €CTECTBO3HAHHIO.

XapakTepucTHKH: MexaHucthyeckass KM  sBisieTcss oOIIeHayyHOH KapTHHOW peajbHOCTH, MUP
paccMmarpuBaeTcsl Kak KECTKO AeTepMHUHHMPOBAaHHAs CHUCTEMa KaK IeJ0€ CBOWCTBA, KOTOPOTO ONPEAENsroTCs
cBoicTBamH ero yacteil. Jlugepom Ha 3ToM aTtamne siBisiercs ¢pusnka. CyOBbeKT ¢ ero 0COOEHHOCTSIMHM HCKIIFOUaeTCs
U3 Ipolecca NO3HaHMUS.

2. Bropas HayuyHasi peBoiouusi - KoHel 18 — mepBas monoBuHa 19 Beka — BbIpa)kaeTcsi B
Mepexojie €CTECTBO3HAHMS B JUCHMIUIMHAPHO OPraHM30BaHHYIO Hayky. Mexanmueckas KM mepecraér OBITH
obmenaygHoi. @opmupyetcs criennpudeckas KM He cBoguMbIe K MeXaHHIECKOH. (0nom-s1, xumud, puznd KM).

D10 3Tanm OypHOTO Pa3BUTHS dKCIIEPUMEHTAIBHBIX UCCIICIOBAaHUHN, UX CHCTEMAaTH3alluu U 0000meHus. B
pe3ynpTaTe OBUIO OTKPBITO MOJEKYJSIPHOE M aTOMHOE CTPOCHHE BeIIecTBa, Nepuommdeckuii 3akon /J[.U.
Menneneesa, pa3BuTa TCOPHS XUMHIECKOTO CTPOSHHS BEIIECTBA, © MHOTOE JIp.

K xonmy 19 Bexa BO3HHKAeT CHUTyalWs, KOTJa P YCTaHOBICHHBIX SKCHEPHUMEHTAIBHBIX (PaKTOB HE
MOXET OBITh OOBSCHEH TEOPETHUECKH C MO3UIMH MMEIOIIUXCS Teopuil. B wacTHOCTH — 3TO 3aK0oHBI hoTod(ddeKTa,
TEIUIOBOTO U3JIy4eHUs], MOBEACHUE CBETa KaK MOTOKAa YacTHUI[ U OJHOBPEMEHHO BOJH. BO3HMK Kpu3uC B Hayke,
KOTOPBII 00yCIIOBHI HEOOXOAUMOCTE PEBOIIOIMOHHON JIOMKH, 3aMeHbI cTapbix KITACCUYECKU X koHmennuii.

3. Tperbsn HayuHas peBosionusi - konen 19 — nawamo 20B. IlpeoOpasoBaHme mHapameTpoB
KJIaCCHYECKOW HayKH, pa3BHTHE Hekslaccnueckoro ecrectBo3Hanus. HKM mpencraBnser u3 cebsi OTHOCHTENBHO
UCTHHHOE 3HaHME, IPOUCXOANT UHTErpanus 4acTHeIXx KM.

B nauane 20 Beka BO3HHKAIOT HOBBIC HIEH U TIPEICTABIICHUS:

- 0 IOWCKPETHOCTH, KBAHTOBAHHOCTH W3MEHEHHS XapaKTEPHCTUK IBIKYIIUXCS MaTepPHAIbHBIX TET —
SHEPTHU ¥ UMITYJIbCa,

- 0 KBAaHTOBOM XapaKTepe IMOTOKA CBETOBOTO M3ITyUEHHUS,

- 0 3aBICHMOCTH IIPOCTPAHCTBA, BPEMEHH W MacChl TEJI OT CKOPOCTHU JIBUKCHUSI.

Takum 06pa3oM, Ha JAHHOM JTalle JTUAEPOM IO-TIPSKHEMY OCTaBajach (hHU3HKa.

Ha nannom srare npomoimkanock OypHOe pa3BUTHE IKCIIEPUMEHTAIBHBIX HCCIIEIOBAHHMI!

- OTKPBITHI U U3yUYCHBI SIBICHHE PaJUOAKTUBHOCTH, CBEPXIIPOBOAUMOCTH,

- I0Ka3aHa AUCKPETHOCTH AJIEKTPUUIECKOT0 3apsna,

- OTKPBITBI MHOTHE 3JIEMEHTapHbIC YaCTHIBI H Pa3BUTA UX CHCTEMAaTHKa




4. Yeréprasi HayuHasi peBosouusi - konernm 20B. — Hagano 21B. IlpoucxoasT paaukaibHbIC
W3MEHEHUs B OCHOBAaHMM HAay4YHOTO 3HAHMUS, POXKJEHHUE IMOcTHeKiaccuueckoil Hayku. HKM — B3aumonerictBue
Pa3IUYHBIX KapTHH PEabHOCTH.

Juis sTOoro JTama XapakTepHBI KpYIHBIE TPOPHIBEI B TEXHHWKE: pa3BUTHE U BHenpeHne OBM,
MHUKPORJICKTPOHHUKH, aTOMHOH SHEPTeTHKH, KOCMOHABTHKH, JIA3€PHON TEXHHKH.

HocturHyTsl OonpIiMe JOCTIDKEHHS B TaKWX OOJNACTSIX Kak: KBaHTOBas (u3WKa W XHUMHUS
HOJIYTIPOBOJTHHUKOB, siiepHas pusuka, bnodusnka, KubepHeTHKA.

Hayka crana o0s3aTelIbHBIM KOMIIOHEHTOM HPOM3BOJMTEIBHBIX CHJI YeloBeYecKoro ooiecTsa, 0e3
KOTOPOTO HEBO3MOXXHO pa3BUTHE TIpOM3BOACTBA. HaumHaeT cBOE pa3BUTHE TaKoe HANpaBJICHUE Kak
CUHEPTETHUKA.

Tenepp 3Has Kak NPOXOAMJIO CTAHOBJIECHHE W pa3BUTUE HAYKM MOXEM BBLACIHTb 3aKOHOMEPHOCTH
pa3BUTHS €CTECTBO3HAHHSI.

1.2 Jlexkuus Ne2 ( 2 yaca).
Tema: «PUBNMUYECKHME OCHOBLI ECTECTBO3HAHUSA. TIOHATHUE IIPOCTPAHCTBA U
BPEMEHI»

1.2.1 Bompocsl JieKum:

1. MnpeanusupoBaHHBIE IIPEACTaBICHMS B Kilaccudecko MexaHuke HproToHa.
OO6paTuMOCTh MEXaHUYECKHX IMPOLIECCOB. 3aKOHBI COXpaHEHUS U (yHIaMeHTalbHasl
CUMMETpUS IPOCTPAHCTBA U BPEMEHH.

2. T'paBurtaius u COBpeMEHHbIE B3IJISAbI HA CTPOCHUE BeeneHHoil.

3. CoBpeMeHHblE TpejacTaBieHuss O (uznyeckoM Bakyyme. Kounenmus eauHOro
YETBIPEXMEPHOTO MPOCTPAHCTBA—BPEMEHU B CIIELUATILHON TEOPUN OTHOCUTEIBHOCTH.

4. WckpuBieHHoe  (HEEBKJIMIOBO)  TIPOCTPAHCTBO—BpeMss B  oOmeil  Teopuu
OTHOCHUTEJIBHOCTH. PensTHBH3M KakK KOHIENTYaJbHBIA MPUHLUII HEKJIACCHYECKOTO
€CTECTBO3HAHMSI.

5. Mup rnazamu Hunbsca Bopa: KBaHTOBOMEXaHWYECKUN CIIOCOO OMHMCAHHS W OTKa3 OT
TpeOOBaHUH KIIACCHUECKOTO AETEPMUHU3MA.

6. @®otonbl U kBaHTHI. DmIOCOPCKHE aCTIEKTHI MTPOOJIEMbI TTO3HABAEMOCTH MHUPA B CBETE
KOPITYCKYJIIPHO-BOJIHOBOI'O Ayali3Ma M COOTHOIIEHNUS HEONPEAEIEHHOCTH.

7. Teoperuko-mosieBod (GopMaym3M B MEXaHHWKE CIUIOMIHBIX cpen. Konmenmuun
JaNbHOCHCTBUSA, OIM3KOACHCTBUS U MOHATHE MAaTEPHAIBLHOTO MOJis. YacTHIIbI ¥ TIOJIS — JIBE
(GbopMBI CyIIeCTBOBAHUS MAaTEpUH B KJIACCHUECKOM €CTECTBO3HAHUU.

1.2.2 KpaTkoe conep:kaHue BOIPOCOB:
1.  Hoeanuszuposannvle npeocmasienus 6 Kiaccuyeckou mexanuke Hvromona.
Obpamumocmsb  Mexanuyeckux __npoueccos.  3akouvl  coxpanenuss U yHoamenmaibhdas

CUMMEMPUA NPOCMPAHRCMBA U 6DEMEHU.

dm3muka - 3TO KOMIUIEKC TUCHHIUIMH, W3YYaloNMX OOIIHMe CBOMCTBAa CTPYKTYPHI, B3aMMOJACHCTBHUS U
JBIKEHHS MaTepui. OU3HKY YCIOBHO JENAT Ha TpU 00JacTh: a) GU3NKY ABWKEHUS: 2) QU3UKY B3aUMOJICHCTBUS: B)
CTpYKTypHYIO (pm3uky. Ocoboe MecTo B COBPEMEHHOH CHUCTeME (PU3NYSCKHUX HAYK 3aHUMAET CTATHCTHUYECKas
¢busuka.

Odusnka IBIKCHUS, T.e. MEXaHWKA, BKJIIOYACT B Ce0s KIACCHMYECKYI0 (HBIOTOHOBCKYIO) MCXaHUKY,
PENATUBUCTCKYIO (SHHINTCHHOBCKYI0) MEXAHHKY, HEPEISTHBHCTCKYH) KBAHTOBYIO MEXAHHKY, PEISTUBUCTCKYIO
KBaHTOBYIO MCXaHHUKY.

Mexanuyeckum Osudicenuem Tea Ha3bIBACTCS WU3MCHCHHE €TO IMOJIOKCHHS B TMPOCTPAHCTBE OTHOCHTEIBHO
JPYTUX TENl C TEYCHHEM BpPEMCHHU. Pa3/ien MeXaHWKH, ONMHCHIBAIOUIUI TCOMETPHUUCCKUE CBOICTBA JBIDKCHHS 0€3
ydeTa Macc TeJl W JACHCTBYIOLIMX CHWJI, Ha3blBaeTCs KuHemamukou. Pa3nen MeXaHWKH, W3ydalolluid 3aKOHBI
B3aUMOJIEHCTBUS TEJ. HA3bIBAETCS OUHAMUKOIU.

Knaccrdeckas (HPIOTOHOBCKasl) MEXaHHWKa M3y4aeT IBIKCHHE MaTEpHAIBHBIX OOBEKTOB IPH CKOPOCTSX,
KOTOpPbIE 3HAYUTEIHFHO MEHBIIE CKOPOCTH CBETa B BakyyMe. ¥ << ¢ Ee MOXHO cUHTaTh 3aKOHUCHHOI TeOopuei, B
OCHOBE KOTOPOH JISKaT TP M3BECTHBIX 3aKOHA NBIDKEHUS HproToHA.

PenstuBucTckas (SUHIITCHHOBCKAs) MEXaHHWKAa W3ydYaeT MABIDKCHHE MAaTepHAIBHBIX OOBEKTOB TNIpHU
CKOPOCTSIX, CPAaBHUMBIX CO CKOPOCTBIO CBETA B BaKyyMe. ¥ = ¢ B ee ocHOBe Jiexar JBa MmocTyara;

1. PaBHOmpaBHe BCeX WHEPIMATBHBIX CUCTEM OTcueTa. VHeprmambHas CHCTEMa OTCYETa - 3TO CHCTEMa
oTCYeTa, B KOTOPOH CIIpaBe/UIMB MepBhIi 3akoH HproTOHA (3aKkoH mHepiuu). HamoMHuM ero cyTh: MaTepHaibHas
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TOYKa, Ha KOTOPYIO HE ICHCTBYIOT HHKaKHe CHJIBI, HAaXOAWUTCS B COCTOSHHHU TIOKOS WM DPaBHOMEPHOTO
TIPAMOJIMHEWHOTO JIBIKEHHS.

PaBHOMpaBHe BceX HWHEPHMANBHBIX CHCTEM OTCUETa O3HAYaeT, 9YTO BO BCEX TAKHX CHCTEMax 3aKOHBI
(hM3MKK OJMHAKOBEL. JTO YTBEPKICHNE HA3BIBACTCS PEISTUBACTCKON HHBAPHAHTHOCTBHIO.

2. TTocTOSIHCTBO CKOPOCTH CBeTa B Bakyyme. CKOPOCTh CBETa B BaKyyMe MPHUHATO 0003Ha4aTh OYKBOH C.
OTOT NOCTYJIAT O3HAYAET, YTO CKOPOCTH CBETA B BAKYYME HE 3aBHCHT OT JBMKCHHS MCTOUYHHUKA CBETA.

HepensituBucTCcKasi KBAaHTOBask MEXaHHWKA - 3TO (PU3UUYCCKAs TEOpPHUs, OMUCHIBAIOIIAS SBICHUS aTOMHOIO
MaciTaba: JBHKCHHE DJIEMCHTAPHBIX YACTHI[ U COCTOSIIMX M3 HHUX CHCTEM CO CKOPOCTSMH, MHOTO MCHBIIUMHU
CKOpPOCTH CBeTa B Bakyyme. [IpoIiecchl ¢ y9acTHEM PENSATUBUCTCKUX, T.€. ABHXKYIIIMXCS CO CKOPOCTSIMHU, OJTH3KUMH K
CKOPOCTH CBETa B BaKyyMe, MHUKPOYACTHI[ COIPOBOXKAAIOTCS, KAaK MPABUJIO, M3MEHCHHEM YHCIIA YACTHUI, UX
POKICHUEM U TIOTJIONICHHEM. DTH IPOLIECCH aHATHU3UPYIOTCS B KBAHTOBOW TEOPHH TOJISL.

OcHOBHbIE MPUHIINTIHI COBPEMEHHOW (PM3MKH: IPUHIIMIT CAMMETPHH, IPUHIUI COOTBETCTBUS, IPHHIIUTI
JOTIOTHUTEIBHOCTH, IPUHIIAI HEOTIPEICICHHOCTH, IPUHITUT CYTIEPIIO3UIIIH.

CumMeTpus (B OIMPOKOM CMBICIIE) - 3TO OAHOPOJHOCTH, MPOTOPIHOHATBHOCTD, TAPMOHUYHOCTD KaKUX-
00 MaTepruaIbHBIX 0OBEKTOB

CuMMeTpUsl - CBOWCTBO (PHM3MUYECKMX BEIWYMH OCTABAaTHCSI HEM3MEHHBIMH IIPH WX ONPEAETICHHBIX
peoOpa3oBaHUAX

OcHOBHbIE TUIIBI CHMMETPHH:

- 3epkasibHas

- [loBopoTHas

- PagnansHas

- Tpancnsuus

- BunroBas

- CummeTpus oroous

- Kaymb6poBounas

KanunOpoBounble cMMMeTpPHH CBSI3aHbI ¢ M3MeHeHHeM MacimiTada (OHM HE3aMETHHI B HAONIOICHHH,
(PUKCUPYIOTCS NHIIH B YPaBHEHUSX, OMICHIBAIOIINX IPUPOJHBIC TIPOIECCH B MATEMaTHUYECKOM OIMCAHHUH TOH WM
WHOM CHCTEMBI).

CummMetpusi GU3NIECKUX 3aKOHOB (WX MaTEeMaTHUECKOE OIMHUCAHWE) TPOSBISIETCS MPH TAKUX ONEpPaInsiX,
KOTJIa BHJ] YPaBHCHHI OCTACTCS HCH3MCHHBIM.

Takum 00pa3om, MaTeMaTHYECKOE HUCCICIOBAHWEC, OCHOBAHHOC HA aHAJINW3E¢ CHUMMETPHH, MOXET CTaTh
UCTOYHHUKOM OTKPBITUN (PU3UKH.

K mnpocreifimuM CUMMETpHUSM OTHOCSITCS OJHOPOTHOCTh (OJMHAKOBOE CBOMCTBO BCEX TOYEK) U
U30TPOITHOCTH (OIMHAKOBOE CBOMCTBO IO BCEM HATIPABIICHUSIM).

[IpocTpaHCTBO OAHOPOTIHO U H30TPOITHO, & BPEMS OJJHOPOIHO U AaHU30TPOITHO.

B 1918 roay Hemenkuii ¢puzuxk Immu MéTtep chopMynupoBanga TeopeMy, B KOTOPOH YyTBepKIaiach
0011125t B3aUMOCBSI3b C 3aKOHAMHU COXPaHEHUSI.

1) 3aK0oH coXpaHEHUS SHEPTUH SABISAETCS CISACTBUEM OJHOPOTHOCTH BPEMEHH.

2) 3aKOH COXpaHEHHUSI MMITYJIbca (KOJMYECTBO TOCTYMATEILHBIX IBUKCHHUIN) — CIEACTBHE OJTHOPOIHOCTH
TIPOCTPAHCTBA.

3) 3aKOH COXpaHEHHUs MOMEHTa UMITYJIbca (KOJIMYECTBO BpaIIaTEIbHBIX JBIKCHUI) SBISETCS CIEICTBHEM
H30TPOITHOCTH MPOCTPAHCTBA.

CBsi3b BTOPOTO 3aKOHA TSPMOJAVHAMHUKH SIBIISICTCS CIICACTBAEM H30TPOITHOCTH BPEMCHH.

2 Fpaeumauuﬂ U COBpEeEMEHHblE 632]1ﬂ()bl HA cmpoeHue BC€JZ€HHOL7.

I'paBuTanMOHHOE B3aNMO/ICHCTBHE

I'paBuTaIMOHHOE B3aWMOJICHCTBHE - 3TO YHHBEPCAIHHOC B3aUMOJCHCTBUEC MEXKIY JTIOOBIMH BUIAMHU
MaTepuu. JTO 03HAYACT, YTO OHO OCYIICCTBISICTCSA M MEXKIY YaCTUI[AMHU BEIIECTBA, U MEXKIY (DU3NUCCKAMU MOJISIMU.
I'paBuTaIOHHOE B3aMMOJEHCTBHE - 3TO BCErIa MPUTSDKEHHWE. B HEM ydJacTBYIOT BCE KIIACCHI DJIEMEHTApPHBIX
gacTuil. 3 Bcex pyHIaMEHTAIBHBIX B3aNMOJICHCTBHUI OHO SIBIISIETCSI CAMBIM CJTA0BIM.

I'paBuTaIMOHHOE B3aMMOJICHCTBHE - NATBHOJCHCTBYIOMIEE. DTO O3HAYAET, UYTO €Tr0 Paauyc NEHCTBHUS
paBeH O€CKOHEYHOCTH.

HproToH 06001111 370 Ha Bee Tenma. CoryiacHO 3TOMY 3aKOHY, JIBE MaTepHaIbHbIE TOUKH MPUTATHBAIOTCS

C CHUJION:

TJ€ g - TPaBUTALMOHHAS [TOCTOSIHHAS;

m;, m, — Macchl TeJ;

T - pacCTOSIHUE MKy MaTepUAIbHBIMU TOUKAMHU.

CymecTByeT Tak Ha3pIBaeMasi MOJIEIb «ropsueit» BeeneHHoi nimm «O0IbIIoro B3peIBay.
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CoBpeMeHHbIe KOCMOJIOTHYECKHEe MoienH BeeneHnoit 6a3upyrorcss Ha 00IIel TeOpUH OTHOCHTEIIEHOCTH
OHHIITEHA, B COOTBETCTBHM C KOTOPOH METpWKa IMPOCTPAHCTBA M BPEMEHH OIPEACIICTCS paclpeleieHueM
TPaBUTAIIMOHHBIX Macc BO BceneHHOMH, CBOHCTBA KOTOPOH OOYCIIOBJICHBI, MPEXKIEC BCETO, CPEAHEU IIOTHOCTHIO
MaTepHH.

CoBpeMeHHasET KOCMOJIOTHSI CTPOUT Mojenu BceneHHOW MCXOons W3 ypaBHEHHS TATOTEHHUS W3 0OmIeH
TEOpUH OTHOCUTENbHOCTH A. OHHmTeliHa. OHO mMeeT MHOTO pemeHui. IlepByro Mozmens paspaboTtan cam
A.QiiHmreitn B 1917 r..

OTa MOJIeTb UMEET CTallMOHAPHBIH XapaKTep:

- Beenennas craunonapHa,

- OeckOHEYHa BO BpEMEHH

- Oe3rpaHMYHa B IPOCTPAHCTBE.

B 1922 r. poccuiickuit mateMaTuk u reopusuk A.A. @puamaH aan cBoe peuieHHe ypaBHEHHs oOIiei
TEOPHUU OTHOCUTEILHOCTH A. DUHIITEeHHA, IMEIOIIee TPH BapruaHTa:

l. B cmywae, korga cpemHsAs IUIOTHOCTH BEUIECTBA M M3IYyYEHHUS paBHA KPUTHYECKON BETHYMHE, TO
MHPOBOE IIPOCTPAHCTBO SIBISIETCS BKJIMIOBHIM M BceneHHas HEOTPAaHWYICHHO PACIIAPSETCS OT MEePBOHAYAILHOTO
TOYEYHOTO COCTOSTHUSI.

2. Ecnm e cpensst INIOTHOCTh MEHBIIIE KpUTHIECKOH, TO MPOCTPAHCTBO 00mamaeT reomerpueit H.1.
Jlo6GaueBCKOTO U TaK e HEOTPAaHNUECHHO PACIIUPSIETCS.
3. W, B-TpeThHX, €ClH IUIOTHOCTh OOJBIIE KPUTHYCCKOM, MPOCTPAHCTBO BceleHHOW OKa3bIBaeTCs

PUMAHOBBIM, PACIIUPCHUC Bcenennoit Ha OIIPEACIICHHOM J3TaIlle CMCHACTCA CKATHUCM U HNPOAOJIKACTCA BILJIOTH OO
TOYCYHOI'0, CUHTYJISIDHOI'O COCTOSTHUA.

3 Cospemenubie npedcmaeﬂeHuﬂ o Gbuf)’ulleCKOM saxyyme. Konyenyus _edurnoco

yembvlpexmepHoco npocmpaHcmead—epemeru 6 cneuuaﬂbnoﬁ meopuu OmMmHoOCUmerIbHoOCnu.

B xmaccuyeckoit (usmke cuWTamoch, 4TO OCHOBA MHpa - aTOMBI, T.e. MelbyalIine, HeIeTUMbIC,
OCCCTPYKTYPHBIC YaCTHIBI. ATOMBI TMEPEMEUIAIOTCS B AOCONOMHOM Rpocmpancmee U epemenu. Bpems
paccMaTpHBaeTCst KaK CaMOCTOSITEIbHASL CyOCTaHIIHsI, CBOMCTBA KOTOPOW ONPENENsIOTCs eto camoit. [IpocTpancTBo -
9TO TOXKE CAMOCTOSATENIbHAs CyOCTaHIHUS.

HanoMuuMm, 4T0 cyOCTaHIUS - 3TO CYIIHOCTh, HEUTO, JIeKaIlee B OcHOBe. Koria roBopsT, 4To BpeMs -
CyOCTaHITHs, TO UMCIOT B BUY, YTO OHO CIIOCOOHO CaMOCTOSTEIIFHO CYIIECTBOBATH.

IIpocTpaHCTBO B KIIACCHYCCKON (PH3UKE

- abCOJIOTHO, YTO O3HA4aeT, YTO OHO HE 3aBHUCHT OT MaTepuH W BpeMeHH. MOXHO yOpaTh U3
MPOCTPAHCTBA BCE MaTepHAIbLHBIE OOBEKTHI, @ AOCOIIOTHOE TIPOCTPAHCTBO OCTACTCS.

- OTHOPOJTHO, T.€. BCE €r0 TOYKH IKBUBAJICHTHBL.

- I30TPOIIHO, T.€. IKBUBAJIICHTHHI BCE €0 HATIPaBJICHUS.

Bpewms Toxxe 0THOPOAHO, T.€. IKBUBAJICHTHEI BCE €T0 MOMEHTHI.

IIpocTpancTBO omuchIBaeTca reoMerpueid EBKiMIa, COMIaCHO KOTOPOM KpaTdallliie pacCTOSHUEM
MEXy ABYMsI TOUKaMHU SIBJISIETCS TIpAMas.

IIpocTpaHCTBO U BpeMst OECKOHCUHBI.

BeckoHeUHOCTh MPOCTPAHCTBA O3HAYACT, YTO KAKYHO OBl OOJBIIYI0 CUCTEMY MBI HE B3SIH, BCETIa MOXKHO
yKa3aTh Ha TaKylo, KOTopas emle 0oJbiie. beckOHEUHOCTh BpeMEHH 03HAYALT, YTO KaK OBl JOJTO HU JUTHIICS TaHHBIN
MPOIIECC, BCEr/ia B MUPE MOKHO YKa3aTh HAa TaKOH, KOTOPEIH OyIeT ITUThCS JOJbIIIC.

CoBpeMeHHOIT Teopreil IPOCTPAHCTBA M BPEMEHH CUUTACTCSI TEOPUS OTHOCHUTEIBFHOCTH - CIICIHaIbHAS
(CTO) u obmas (OTO), coznanHbIe DUHIITSHHOM.

4 Uckpusnennoe  (Hee8KIU0080)  NPOCMPAHCMBO—6peMs 6  obwell  meopuu
OmHrocumelbHocnu. Penamususzm KdakK KOHL{QI’II’I’IVGJZbelI:Z npuHyun HEKAccui4ecKkozco
ecmecmeo3HarUA.

Cornacuo CTO, cymecTByeT equHoe POCTPAHCTBO-BPEMSI, CBOMCTBA KOTOPOTO 3aBUCAT OT (U3HMUECKUX
cBoiictB Mmatepuii. CTO moka3zayia, 9TO ¢ POCTOM MEXaHHUYECKOH CKOPOCTH OOBEKTa, €ro IMPOCTPAHCTBEHHBIE
pa3Mepbl yKOpaunBaroTCs:
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OmHOBpEMEHHO BpeMSI MPOTEKAHH IIPOIECCOB 3aMEIIIETCS IO PopMyIie:

Cnencreuem u3 OTO siBnsiercst TO, 4TO JyIst OOJIBLIMX y4acTKOB BceneHHON reomerpueil mpocTpaHcTBa
CTaHOBUTCA He reomerpus EBknmpa, a reomerpus Pumana. B Hell kpaTdaliiuM pacCTOSHHUEM MEXITy IBYMs
TOUKaMHU YK€ ABISETCd HE NpsMas, a KpuBas, KPUBM3HA KOTOPOM 3aBUCUT OT PACIOJIOXKECHHS U BETHYHHBI
TATOTEIOIIUX MACC.

5 Mup enazamu Hunvca bopa: keanmosomexanuueckui CnocobO ONUCAHUs U OMKA3 Om

mpeéoeaﬂuﬁ Kaaccuieckoco ()emepMuHus'Ma.
Bce Mozienu aToMa UCXOAMIM U3 TOT0, YTO aTOM 3JIEKTPOHEHTpaJIeH.
1. Tomcon B 1897 roay co3man mepByIo MoIeIb aToMa.

29~10""m
2. X. Haraoka B 1903 roay npeacraBui cede pacroiosKeHHE HIEKTPOHOB B aTOME MOI0OOHO KOJIbIAM
CartypHa.
3. Pesepdopn B 1911 chopmynupoBasl IUTaHETAPHYIO MOJENb aToMa. Tak B IEHTPE HAXOMUTCS
MAaJICHBKOE, HO TSDKEJIOE PO, a JISTKHE AIICKTPOHBI PACIIONIOKEHBI HA IOCTATOYHO OOJIBIIIOM PACCTOSIHUU OT HETO.
j— - 107" —
| |
|
~ 107 |
|
|
7 |
! -
I ) A
‘ r/ N |
D v S
:/ I"\ I <\ /. |
;oL P v
I ot gd
\ s
/':
o
A. IIpu BpamieHUH 3JIEKTPOH U3JIydaeT 3HEPTHIO U JOJDKEH YIacTh Ha sApo. BeiBoa: atom sBisercs

HEYCTOMYMBBIM, @ HA CAMOM JIeJIe B HACTOSIIEE BPEMs aTOM SIBJISIETCS CaMOM YCTOMYMBOW M3 M3BECTHBIX cUCTeM. B
3TOM M €CTh IIEPBOE U TJIaBHOE IIPOTUBOPEYHNE, €CIIH PACCMATPUBATH aTOM C TOYKHU 3PEHUS KIIACCHYCCKON MEXaHHKH.
b. JomkHa HENpephIBHO MEHITbCS YacToTa, TaK Kak BpallleHWe paBHOMEPHO, HO Y HeEro

HETIPEPHIBHBIN CIIEKTP HM3ITydeHHs. TakoW CHEKTp JTacT BEIIECTBO B TBEPAOM M KHIKOM COCTOSHUH, Ha
CaMoM JIeJie aTOM JIaeT CICKTP
Hunse Bop B 1913 rony.
ITocrynarsr:
[.OnexTpoHBI B aTOME MOTYT ABHTAaThCA TOJIBKO IO ONPEACICHHBIM CTAIlMOHAPHBIM OpOWTaM, W TPH 3TOM
sHeprus He m3nydaercs (bopoBckas opOuTa).

M, =m,,r,
m, —macca 31eKkmpona

Ve — CKOPOCMb 3]1eKMPOHA
r, — paouyc opoumuol
nh
M, =—
2
MoMeHT UMITyJIbca DIIEKTPOHA Ha OOPOBCKON OPOUTE PaBeH MPUMEPHO LEIOMY YUCITY, pudeM, nZ£0.

II.AToM M3nmydaeT WM MOINIOINAET KBAHT DHEPrHM MU MEPEXOJ]e IMEKTPOHA U3 OJHOI0 PHEPreTHYECKOro
COCTOSIHUS B pyroe ( ¢ 0J{HOI OpOUTHI Ha JPYTYIO).
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hv=E 2—E ]

E; — cmayuonapnoe suepeemuyeckoe cocmosimue 21eKmpoHa

E, — snepeus anekmpona 6 8030y#cO0eHHOM COCMOSHUU.

HanMenspliee sHepreTHUEeCKoe COCTOSIHWE DJIGKTpPOHA B aToMe — Ha Omwkaimed k sapy opOurte n=l1.
Jannast popmyna oObsICHIIIA JIMHEHTATHIE CTIEKTPHI aTOMa.

CHekTphl 3JIeKTPOMATHUTHOTO U3JIYUCHHUS aTOMa.

Paouo I/IH(l) Buoumwr Yaempa Penmee V-

Paoap i1 ceem uonem H usnyueH

: ! ! ! ! : ! >
A, m | | | | | |

1 107 10" 107 107 10" 10"

PanmoBonHEI U pagapHOe M3IyYeHHE B TOM CIydae, KOTrJa IPOUCXOAUT N3MEHEHNE CIIMHA aTOMa WITH S/Ipa.
WNudpaxpacHoe — 3a cyer KoiebaHUl aTOMOB B MoIleKysie. Bumumoe, ynbTpadnoieToBoe — 3a CYEeT KBAaHTOBBIX
MIEPEX0/I0B BHEIIHUX JJIEKTPOHOB aTOMa M3 BO30OYXKIEHHOTO COCTOSHHS B OCHOBHOE. PEHTr€HOBCKOE — 3a CUeT
mepexoia JJIEKTPOHOB C BHEHIHWX 000JI0YeK Ha BHYTpeHHHE. [aMMa-m3IydeHHe — CBS3aHO C SICPHBIMH
mpoIieccaMy U HUKaK He CBS3aHa C AIICKTPOHAMH.

Teopus bopa sBisieTcs: NPOMEXYTOUHBIM 3BEHOM MEXKIY KJIACCHUECKON 1 KBAHTOBON MEXaHUKOMH.

6 Domonvl_ U KEAHMUbL. CDMJZOCOd)CKue acnexkmol I’ll?06jle/l/lbl nosHasaemocmu _mupa 6

ceeme KOpnyCKyJiApHO-60J1HO6020 ()VCZJZI/BMCI U COONMHOWwEerHuUA Heonpe()eﬂelmocmu.

1. KBaHT — 3T0 mOpIUst SNEKTPOMArHUTHOM SHEPrUH, BEJIMUMHA KOTOPOH paBHA NMOCTOsIHHOM [Inanka.

2. ®otoH — 310 (hopMa OpraHU3aLMK OOBEAMHEHUS KBAHTOB B TOT WJIM MHOW BHJ JJIEKTPOMAarHUTHOI'O
U3ITy4EHUs.
I'epu B 1887 roxy moxasai, 4To CBET UMEET JaBiicHUE — sBiIeHUE (oTod(h(eKTa (BEIPHIBAHNE IEKTPOHOB U3 aTOMOB
MOJT ICKCTBHEM CBETA).
Makc I[Tnank: E=hv - DHeprus KBaHTa CBsI3aHa C YaCTOTOH (IJBETOM).

h=6,62:10"* Ix-c

2
E=hv=d4+""

DWHIITEIH HAa3BaJ KBAHT CBETa (DOTOHOM.
2
E=mc
E=hv

2
mc=hv — m = —-— - Macca ¢pomona, 06udicywe2ocs co Ckopocmelo céema.

C

P=mc — umMnyasc pomona.

@OTOH — 3TO W YacTWIAa W BOJHA, OH 00JagaeT KOPIMYCKYJSIPHO-BOJHOBBIM Iyajlli3MOM, WM
KOPITYCKYJISIPHO-BOJTHOBOM JABONCTBEHHOCTHI0. DOTOH MPOSBISET OJHOBPEMEHHO J[BA OCHOBHBIX CBONCTBA MaTepHUH
. [loz:xe ObLTO TOKAa3aHO, YTO TO CBOMCTBO MPHUCYIE BCEM MHKPOUYACTHIAM (Ha JAaHHBIH MOMEHT OTKPBITO Oojee
350).

B 1923 rtomy Jlyu nme Bpoiinp BBICKaszan MPEANONIONKECHHE, YTO AJIEKTPOH 00JamaeT KOpPIMyCKYJSpPHO-
BOJTHOBEIM JTyaTH3MOM.

s potona: A = ——
mc

h

Jns onektpona: A = ——
my

TOMCOH ONpeIeNIHI Maccy deKTpoHa: me=9,11-107" kr.

JloBuc u Irxepmep B 1927 roay mokazaiu, 4To 3JIEKTPOH 00J1aaeT BOJTHOBBIMU CBOMCTBAMH — CBOMCTBAMH
nHTephepeHn 1 TUhPaAKITUH.

B 1932 romy UenBuk BBISICHUI, YTO MTPOTOH UMEET TE€ JKE CBOMCTBA.
Juis gactur, o0iagaromnx KOPITYCKYJISIPHO-BOJNHOBEIM Tyalli3MOM HEINb3s OJHOBPEMEHHO ONPEAETUTH TOYHO U
KOOPJMHATY W UMITYJIbC. UeM TouHee onpenenseTcss KOOPAHHATA, TEM MEHEE TOYHO MOXHO OIMPEICITUTh UMITYJIBC.

Ax-Ap. Zizh
2

Ay -Ap, Z%
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. >
Az-Ap_ = >
AX — 3TO HEOPeNeICHHOCTh, WM HETOYHOCTh, HAXOXKICHUS KOOPAMHATHI UMITYJIbCA.
Ap, — HEOTIPEIEIIEHHOCTh, UITH HETOYHOCTh HAXOXKJCHHUS CaMOT'0 UMITYJIhCa.
Ecnu 3T0 mpowusBemeHune cpaBHUMO C TOCTOSIHHOM I[lmaHka, TO NOBeJEHHE YaCTHUII OMHCHIBAETCS KBAHTOBOM
MeXaHuKoU. Ecnu 3To mpou3BeicHue BEITUKO, TO €CTh, MHOTO OOJIbIIE ocTosTHHOM [T1aHKa, TO IOBEACHUE YaCTHIIBI
OIIMCHIBACTCS KJIACCUYECKON MEXaHUKOM.

7 Teopemuxo-nonesou opmaiusm 6 mexaHuxke cniowHvix  cpeo. Kouyenyuu
oanvHoOelucmeus, Oau3Ko0eucmeaus U NOHAmMUe mamepuaivbuo2o nos. Yacmuysl u noas — ose

(bODMbl cyuwecmeosaHusl mamepuu 8 KidCCu4eCKoOM ecmecmeo3HaHuu.

BzanmonetictBue - 310 (rimocodcekas KaTeropus, OTpakarolias MPOLECChl BO3NMEHCTBUS Pa3TMIHBIX
00BEKTOB JAPYr Ha Apyra, WX B3aMMHYIO OOYCIIOBICEHHOCTb, W3MEHEHHE COCTOSHHS, B3aMMOIIEPEXOJ, a TaKXKe
MOPOXIEHUE OTHUM O0BEKTOM Apyroro. CBoicTBa 00BEKTa MOTYT MPOSBIATHECA W OBITH TO3HAHHBIMH TOJIEKO BO
B3aUMOJICHCTBUM C JPYTUMHU OOBEKTaMHU.
®uznka B3aMMOJCIHCTBUSI OCHOBaHA Ha MNPEACTABICHUHM O MOJIE KaK MaTepUaIbHOM HOCHTEJIC B3aMMOJICHCTBHSI.
[Ipumepamu ¢Gu3HYECKUX IOJEH SBISIOTCS JICKTPOMAarHUTHOE W TPaBUTALMOHHOE IMOJs, HOJS SAEPHBIX CHII,
BOJIHOBBIE KBAHTOBAHHBIC I10JIS1 SJIEMEHTapHBIX YacTHII.

[Monsitre guznyeckoro noss BeeaeHO B ¢pu3uky M. Papaneem n k. Makcsesuiom (30-60 rr. XIX Beka)
JUISL OTIMCaHUsI MEXaHU3Ma JICHCTBUS HJICKTPUUECKUX U MarHUTHBIX CHJL.

Om3uKa B3aUMOICHUCTBUS NEIUTCS Ha YETHIpe OTHENa, KOTOPBIE COOTBETCTBYIOT H3BECTHBIM BHIAM
B3aWMOJICHCTBHUSA - CHIIBHOMY, JJIEKTPOMarHUTHOMY, cJ1a00oMYy, TpaBUTAIIHOHHOMY.

DIEKTPOMArHUTHOE TT0JIe IN0O M3TydaeTcs, JIN0O TOTJIONIAeTCs TIPY B3aUMOICHCTBUH, JTHOO MEPSHOCUT
B3aMMOJICHCTBAE MEXAY TelIaMH. DIIEKTPOMAarHUTHOE Mojie — ocobas (opma maTepuu, MOCPEACTBOM KOTOPOit
OCYILECTBIISICTCS B3aMMOJACHCTBHE MEXKIy JJIEKTPHUUECKH 3apsDKCHHBIMH YacTHUI[AMH, - 3TO COBOKYIHOCTB
INEKTPUYECKUX Y MArHUTHBIX MOJICH.

Tak, KyJIOHOBCKOE IPHUTSDKEHHE MEXKAY JABYMS  HENOABIKHBIMH  TeJaMH, 00JaJaroliuMu
Pa3HOMMEHHBIMH JICKTPHUYECKUMH 3apsiIaMH, OCYILECTBIISICTCS TOCPEACTBOM DIIEKTPHUYECKOTO I10JIsl, CO3/1aBaeMOT0
9THMU 3apsiaaMu. Ecii paccTosiHne MeXay TeslaMH 3HAUYUTEIbHO IPEBBIIACT UX PasMephl, TO CHIa IPUTSHKEHHS

F :kQIg2

7 3axkoH Kynona.

Takasi 3aBHCHMOCTh OT PACCTOSIHHS OTpakaeT MATBHOACUCTBYIOUIMHA XapaKTep 3JIEKTPOMArHHUTHOTO
B3aUMOJICICTBUS, €r0 HEOTPAaHUUYEHHBIN painyc NEHCTBUSL.

DNEKTPOMArHUTHOE B3aUMOJCHCTBUEC MOXET MPHUBOAUTH KaK K MPUTSKCHUIO, TaK U K OTTAJIKUBAHHIO
MEXIy TeJaMHu. DTO OTPAXKACT CYIIECTBOBAHUE JIBYX PAa3HOMMEHHBIX JJIEKTPUUYECKUX 3apsA0B: MOJOKUTEIBHOTO U
OTpULATENILHOTO. Pa3HOMMEHHBIE 3aps/ibl IPUTITUBAIOTCS, OJHOMMEHHbIE - OTTAJKUBAIOTCSI.

1.3 Jexknus Ne3 ( 2 yaca).
Tema: «CYIIHOCTb CUCTEMHOI'O ITOJAXOJA. OCHOBHBIE IIOHATUS CUHEPTETHUKID»
1.3.1 Bonpochl JieKnum:

1. OCOOEHHOCTH HBOJIOIUH [0 CPABHEHUIO C AMHAMHYECKUMH M CTAaTHCTUYECKUMHU
IIPOLIECCAMM.
2. [Ipupoaa HeoOpPaTUMBIX SBOJIFOLIMOHHBIX MPOLIECCOB.

3. JlunaMuueckuii Xxaoc Kak (yHIaMEHTAIBHOE CBOMCTBO MTPUPO/IBI.

4. budypkanuuu u karactTpodsl.

5 OTKpBIThIE TUCCUTIATUBHBIE CUCTEMBI B PU3UKE, XUMHUH, OMOJIOTHUH, SKOJIOTHH.
6 Cunepreruka.

1.3.2 KpaTkoe coaep:xkaHue BONPOCOB:
1. Ocobennocmu 260110YUU NO CPABHEHUIO ¢ OUHAMUYECKUMU U CIAMUCIUYeCKUMU

npoyeccamu.

JlMHaMU4YecKUe U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B TIPHPOJIE
(IeTepMHHM3M MPOLIECCOB IPUPOJIBI).
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JleTepMHHN3M B COBpPEMEHHOW HayKe OTpeAeNsseTCs KaKk y4deHHe O BceoOInei, 3aKOHOMEPHOH CBS3HU
SABIICHUH W TPOIECC OKpYKAIOWmEeTo Mupa. Hammdme Takmx CBA3EH SBISETCS JOKA3aTEIbCTBOM MAaTEpPHAIHHOTO
€MHCTBAa MHPA M CYIIECTBOBAHUSI MHUpE OOMHUX 3aKOHOMEpPHOCTEeH. OYeHp 9acTO NETCPMUHNU3M OTOXKISCTBISCTCS C
MPUYAHHOCTBIO, HO TAKOW B3TJIA HENB3S CINTATh MPABMIBHBIM XOTS OBI TIOTOMY, YTO MMPHYUHHOCTD BBICTYIAET KaK
onHa 13 (hOpM TIPOSIBICHHS ACTEPMHUHU3MA.

3aKoHBI, ¢ KOTOPBIMH UMEET JIEJI0 KJIacCHYecKas MeXaHHKa, UMEIOT YHUBEPCAIbHBIA XapakTep, T. €. OHU
OTHOCSTCS KO 0€3 HMCKIIIOYEHHs H3ydyaeMbIM OObeKkTaM Mpupojabl. OTIMYUTENbHAss OCOOCHHOCTh TAaKOTO poja
3aKOHOB COCTOMT B TOM, YTO IPEACKa3aHMsl, IOJYYCHHbIE Ha WX OCHOBE, MMEIOT JIOCTOBEPHBIH M OJHO3HAYHBIN
xapakrep. HauOomee spko OHM TPOSBWINCH IOCIE TOrO, Kak HAa OCHOBE 3aKOHA BCEMHMPHOTO TSATOTCHHS,
n3noxxenHoro M. Hetoronom B 1671 r. B "Maremarnueckux Havyajax HaTypajbHOH (uiocopun", U 3aKOHOB
MEXaHUKU BO3HMKJIAa HeOecHas MexaHnka. Ha ocHOBe 3aKOHOB HEOSCHOM MEXaHMKH OBbUINM BBIYMCIIEHBI OTKJIOHEHUS
B JIBW)KCHUU YpaHa, BHI3BAHHBIC BO3MYIIAIOIINAM BIMSHHEM HEU3BECTHOH Torna rutaHeTbl. OTpeIeinB BEINYUHY
BO3MYIIICHHUS, HE3aBHCUMO JIPYT OT JpyTa MO 3aKOHAM MEXAaHWKH ITOJIOKCHIE HEU3BECTHOH TIaHeTHl paccuuTany /.
Anmamc mn Y. JleBepre. Bcero Ha yrimoBoM paccTostHUM B 1° OT pacCYMTaHHOTO MMM TojioskeHust M. Tame
obHapyxwun miuanetry HenrtyHn. OtkpeiTie HenTyHa OJiecTsie MOATBEPIMIIO CIPABETMBOCTL 3aKOHOB HeOECHO
MEXaHUKH W HAJMYHE B MPUPOAC OJHO3HAYHBIX MPUYNHHBIX CBSA3EH. DTO MO3BOIIIO (PpaHITy3cCKOMY MeXaHHUKY 1.
Jlammmacy ckaszaTh: naifTe MHE HadalbHBIC YCIOBHSA U 5, C TIOMOMIBIO 3aKOHOB MEXaHHKH, MPEICKaXy NanbHeimee
pasBUTHE COOBITHH. DTO BONUIO B HUCTOPHUIO KaK JIAIJIACOBBIH, MM MEXaHHCTUYCCKUH METEPMHUHU3M, KOTOPBIH
JIOITYCKAET OJJTHO3HAYHBIC IPUYHHHBIC CBSI3U B SIBIICHUSIX TIPUPOJIBL.

Hapsiny ¢ HuMu B Hayke ¢ cepenunbl XIX B. cTanu Bce INUPE MPUMEHSATHCS 3aKOHBI Jpyroro tuma. Mx
Npe/ICKa3aHusl HE SIBISIOTCS OJHO3HAYHBIMM, @ TOJBKO BEPOSTHOCTHBIMHM. BEpOSTHOCTHBIMM OHM Ha3bIBAaIOTCS
HOTOMY, YTO 3aKJIIOYEHUsI, OCHOBAHHBIC Ha HUX, HE CICAYIOT JIOTHYECKU U3 UMEIoLeicss MHPOPMALMH, a TIOTOMY He
SIBJISIIOTCSL JIOCTOBEPHBIMU M OJIHO3HaYHbIMU. MH(opManus npu 3TOM HOCHUT CTaTHCTHUECKMH XapakTep, 3aKOHBI,
BBIPA)KAIOIINE ATH MPOIECCHI, HA3bIBAIOTCS CTATUCTHYCCKIMHI 3aKOHAMM, U 3TOT TePMUH IOIYYMI B HAyKe OOJBIIOE
pacrpocTpaHeHue.

B ximaccmueckoif Hayke CTaTHCTHYCCKUE 3aKOHBI HE MPU3HABAIN MTOJTMHHBIMA 3aKOHAMH, TaK KaK yUeHBIC
B MIPOIILIIOM TPEATIOIIAraid, 9TO 38 HUMH JOJDKHBI CTOSATh TaKHe K€ YHUBEPCAIbHBIC 3aKOHBI, KaK 3aKOH BCEMHUPHOTO
TATOTeHNS HBI0TOHA, KOTOPHIN cUMTaNCs 00pas3oM AETEPMHHUCTHYECKOTO 3aKOHA, MOCKOIBKY OH 00ECIIeYnBacT
TOYHBIC W JOCTOBEPHBIC MPEICKa3aHMA MPWINBOB M OTIMBOB, COHEYHBIX M JYHHBIX 3aTMEHHAN M APYTUX SBICHUI
npupojsl. CTaTHCTHYECKHE JK€ 3aKOHbI IPU3HABAJIMCh B KadecTBE YHOOHBIX BCIIOMOTATEIbHBIX CPEACTB
UCCJIEJIOBAHMS, JAIONIMX BO3MOXKHOCTH IPEJACTABUTh B KOMIIAKTHOW M yJOOHOW (OpME BCIO HMMEIOLIYIOCS
uHdopmanuio 0 KakoM-TuOO TpenMmere ucciaenoBaHMsA. [IOJUIMHHBIMM  3aKOHAMHM  CUUTAINCh HMEHHO
JICTEPMUHUCTUYECKUE 3aKOHBI, O0ECHEYMBAIOIINE TOYHBIE W JOCTOBEPHbIC MpEJCKa3aHUs. DTa TEPMHHOJIOTUS
COXpaHWJIACh JI0 HACTOSIIIETO BPEMEHHM, KOI/la CTATUCTHUECKHE, WM BEPOSTHOCTHBIC, 3aKOHBI KBAIU(HUIUPYIOTCS
KaK MHAETEPMHHUCTUYECKHE, C YEM BPSIL JIX MOYKHO COTJIACHTHCH.

OTHOmIEHHE K CTATUCTUYCCKUM 3aKOHAM MPHHIUIHAIBFHO WM3MEHWIOCh TOCIE OTKPBITHS 3aKOHOB
KBAaHTOBOM MEXaHUKH, MPEICKA3aHUSI KOTOPBIX HMEIOT CYIIECTBEHHO BEPOSTHOCTHEIIN XapakTep.

Takum 006pa3oM, ICTOPHIECKH IETCPMUHHU3M BEICTYIACT B IBYX CIEAYIOMHNX (hopMax:

1) nanmacoBBIf, MM MEXaHUCTHUECKUH, TETCPMUHN3M, B OCHOBE KOTOPOTO JISKAT YHUBEPCAIBHBIC 3aKOHBI
KITACCUYECKON (DU3HKH;

2) BEpOSTHOCTHBIM JETEPMUHHU3M, OMHPAIOIIMIICS HAa CTATHCTHYECKHE 3aKOHBI W 3aKOHBI KBAaHTOBOU
bu3uku.

B nuHaMuYeckMX TEOPUSIX SBJICHUS TMPUPOIBI  MOMYHHSIOTCS OIHO3HAYHBIM  (JIMHAMHYCCKIM)
3aKOHOMEPHOCTSIM, a CTaTHCTHYECKHE TEOPHHM OCHOBaHbI Ha OOBSICHEHHH IPOLECCOB BEPOSTHOCTHBIMHU
(cTaTUCTHYECKUMHM) 3aKOHOMEPHOCTSIMU. K AMHAMHUYECKUM TEOPHUSIM OTHOCSITCSI KJlacCHUecKas MEeXaHuKa (co3naHa
B XVII-XVIII BB.), MexaHuKa CIUIOMIHBIX cpes, T. €. ruapoaunamuka (XVIII B.), reopust ynpyrocrtu (Havano XIX
B.), Kiaccudeckas TtepmomuHamuka (XIX B.), amekrpommHamuka (XIX B.), chenuadbHas W 00mas TEOpHS
otHocuTenbHOCTH (Hawamo XX B). K craTHcTHYecknM TEOpHSM OTHOCATCS CTATHCTHUYECKas MEXaHWKa (BTopas
nosioBuHa XIX B.), MUKPOCKOITUYECKas dJIEKTpoIMHAMUKA (Hadano XX B.), KBAHTOBasi MeXaHuKa (TiepBasi TpeTh XX
B.) Takum oOpazom, XIX crojieTHe MOIydaeTcsl CTOJICTHEM TUHAMHYECKHX TeOpHil; XX CTOJETHE - CTOJETHEM
CTATUCTHYECKUX TCOPHUH. 3HAUNT, TUHAMHUYECKHAE TEOPHUH COOTBETCTBOBAIM MEPBOMY 3TaIly B MPOIECCE TTO3HAHU
TIPUPOBI YEITOBEKOM, TOTJa KaK Ha CIIAYIOIIEM dTale TIaBHYIO POJIb CTAJId HIPATh CTATUCTUIECKHE TEOPUH.

CoBpeMEHHYI0 ~ KOHLCHLHWIO JETePMHUHH3MA MOXHO  C(OPMYJIHMPOBaThH  CICIYIOLIMM  00pa3oM:
JMHAMHMYECKHE 3aKOHBI TPEJICTABISIOT COOOM MepBbli, HU3MIMI dTal B MPOLIECCE MO3HAHMS OKPYXKAIOIIEI0 MUPA;
CTaTHCTHYECKHUE JKE 3aKOHBI 0O0Jiee COBEPIICHHO OTOOpaXKaroT OOBEKTHUBHBIC CBSI3M B INPHUPOJE: OHU SIBISIFOTCS
CJIe/IyIOLINM, 00JIee BHICOKUM ATAIIOM [TO3HAHMS.

Takum 00pa3oM, COIJIACHO COBPEMEHHOW HAy4YHOW KOHLCIIUHM, MOXXHO TOBOPUTH O BCEOOIIHOCTH,
YHHUBEPCAIILHOCTH BEPOSITHOCTHOTO O/IX0/1a.

2 HDZ/II?OOCI Heo6pamuMblx 360JIYUOHHbBIX NPOUECCcos.
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3aKOH COXpaHEHUS JHEPTHH YTBEPKIACT, YTO KOJIMYECTBO DHEPTUW TPHU JIOOBIX €€ IMPEeBPAIICHUSIX
ocTaeTcss HeM3MeHHBIM. MeXly TeM MHOTHE IPOIIECCHI, BITOJIHE JOMYCTUMBIE ¢ TOYKH 3PEHUS 3aKOHA COXpaHCHHS
SHEPTUH, HUKOT/Ia HE MIPOTEKAIOT B JCHCTBUTEIHLHOCTH.

IIpumepbl HeoOpaTUMBIX IpoueccoB. HarpeTble Tena NOCTENEHHO OCTBIBAIOT, IIEpeaBasi CBOIO SHEPIHI0
OoJee XOIOAHBIM OKpYKaromuM TesiaM. OOpaTHBIN Tpoliece Tepeaadn TeIUIOThI OT XOJOIHOTO Tella K TopsueMy He
MPOTUBOPEUYUT 3aKOHY COXPAaHEHHUS JHEPTUH, €CIM KOJMYECTBO TEIUIOTHI, OTJAHHOE XOJOIHBIM TEJIOM, PaBHO
KOJIMYECTBY TCIUIOTHI, TIOJIYYCHHOMY TOPSIYMM, HO TAKOW MPOIIECC CAMOIIPOU3BOIBHO HUKOT/Ia HE MPOUCXO/IUT.

Besikast nuHamuka 0a3upyeTcsi Ha HECKOJIBKHX UCXOJTHBIX TIOJ0KEHUSIX — MOCTYyNAaTaX WM Havanax. Bece
MOCTynaThl — 0000meHne Bcero ooOmieuenoBeueckoro ombita. OHUM  CPOPMYIMPOBAHBI HAa  OCHOBE
9KCIIEPUMEHTANIBHBIX JaHHBIX. B TepMoauHaMuke cyliecTByer 4 Havasa:

I BHyTpeHHss HEPTHs B KAKOM-JIH0O0 MPOIIECCe = CYMME KOJMYESCTBA TEIUIOTHI ITOJTy4CHHOT0/OTIaHHOTO
cucreMoil u pabore BHemHHX cwiI. AU=Q-+A DT0 Tak Ha3bIBacMbIi 3aKOH COXPAHCHUS JHEPIHU B TCILIOBBIX
mporeccax.

Il yxaspiBaeT HampaBieHHE NPOTEKAaHUS TEIUIOBOTO IMpolecca: B mpupone HEBO3ZMOXKEH MPOIEecC
CaMOIIPOM3BOJIHFHOM Iepeiaun Terwla 0T MeHee HarpeThIX Tel K Oonee HarpeTsiM — Knaysmyc.

IIT AGCONTOTHBIIM HOIB TEMIIEPATYPHI HEAOCTIKUM.

0 YTBepxkmaeT GakT TETUIOBOTO PAaBHOBECHS U MTOHATHE TEMITEPATYPHI.

BTtopoe Hauano TepMOOWHAMHKH Ha COBPEMEHHOM YpPOBHE TPUHATO OIHCHIBATH C MOMOIIBIO
OHTPOIINUN.

OHTponus — (YHKIHMS COCTOSHHS CHUCTEMBI, TOJNHBIA Ju(QepeHnnan KOTOPOH = 3JICMEHTapHOMY
MPUBEAEHHOMY KOJIMYECTBY TEILIOTHL.

AS >0 - npuHIMN HeyOBIBAaHMS SHTPOIHMH — SHTPOIHS BO3pAcTaeT B JIIOOBIX Mpoleccax BEAYIINX K
PaBHOBECHIO.

BonbuMaH BBIBEIN CBSA3b SHTPOIUH U TEPMOAMHAMUUECKON BEPOATHOCTH:

S=k InW rne k — mocrosunas bonsumana W — T/1 BEpOSITHOCTB COCTOSIHUSI CHCTEMBI T.€.

BEPOSATHOCTH HAXOXKICHUS CHCTEMBI B TOM WJIH WHOM COCTOSIHHUH.

II Hawamo TEpMONMHAMHKHM YCTAaHABIMBAaeT CTPEeMJICHHE BCeX Tel K Hambojee BEpOSTHOMY
PaBHOBECHOMY COCTOSHUIO.

O600mmmB c€ 3T0 PU3NKH BBEIABHHYJIN THTIOTE3Y O HEM30EKHOCTH TAKOTO COCTOSIHWS BceneHHoM, Korma
Bce (DOpMBI PHEPTUH OYAYT MpEBpaIieHb BO BHYTPEHHIOI M TEMIIEPATyphl BCEX TEJ CPABHAIOTCS. => MPEKPaTATCA
BCE MAaKpOMPOIIECChl — HACTYIUT «TEIUIOBas CMepTh BceneHHoW». B mpupone ocraHercs Toibko onmHa (opma
JIBIDKCHUSI MATEPUU — OCCIIOPSIIOYHOE XA0TUIECKOE TBUYKCHUE.

DHrenbc: «3TO O3HAYaeT CYIICCTBOBAaHHE TBOpIA — eciu BceneHHas yMmMpér => oHa ObLIa KEM-TO
co3mana. K ToMy jxe HET OCHOBaHUS TCPCHOCUTh 3HAHWS OTPAHWYCHHON OOJIACTH Ha HEOTPAHUYCHHYIO
Bcenennyio».

COBpEeMCHHHMKH TOKA3bIBAIOT, 4YTO IPEBpAINCHUS MPOUCXOIAT IOCTOSIHHO, Ja OHH TPeOYIOT
OTIpeNIeNEHHBIX YCIOBHH, HO OHM BO3HUKAIOT HEN30EKHO B IIPHUPOJE.

3 ﬂuHaMMQQCKqu XaocC KdK d)VHaaMeHmaJle0€ CBOUCMBO npupodbl.

B mudonornu myMepoB W erunTsH, a 3aTeM M JPEBHUX TI'PEKOB CYIIECTBOBaIM 00Opa3bl Xaoca u
TTopsinka. Hapsiny ¢ HUMH, BO3HUKIIO MPEICTABICHUE O TPETHEM «HEUTO», OCYLIECTBIISIIOIIEM Mepexo oT Xaoca K
Iopsinky. Xaoc COOTBETCTBOBAN CIY4YailHOCTH, CTUXUHHOCTH siBlicHHH, a [lopsmok, HanmpoTHB, oOecCIeYHBai
3aKOHOMEPHOC pa3BUTHC B MpHPOAC. Y PHMISIH BO3HHK aJUICTOPUYECKAN 00pa3 TPEThEro y4YacTHHKA -
SBOJIIOIMOHHOTO Tepexoaa - Oora 60ToB, AByIUKOTO SHyca, XpaHHTENs Kifoder oT rpaHunsl [lopsaka m Xaoca,
KOTOPBII BUINUT Bce B OyAyIIeM H MPOIIIOM, HETIPEPHIBHO Pa3BEPTHIBAET MHUP BO BPEMEHH, CO3AET MOPIIOK BEUIeH
W TIO/IBEPTacT X YHHYTOKCHHUIO, 1aBasi HAYaJlo KOHITY M KOHEIl Hadaiy.

[TpuHIMN TpUambl MOJYYHI MHpOKoe pazBuTHe y duxre, [llenmuara u ocobenno I'eremns, a Takxke B
Xpuctuanckom yuenuu o Tpowure.

CoBpeMeHHOE wu3ydeHHe TMpoOJIeMbl COOTHOIICHHS Xaoca (Oecmopsaka) W KocMoca  (Topsiaka)
OCYILIECTBIISICTCS C MO3HUIUN HOBBIX HAyK: KHOCPHETUKHU, TCOPHUH aBTOBOJHOBBIX SBJICHUN M CHHEPIETUKU (TCOPUH
CaMOOPTaHU3AIHH).

4 bugpyprayuu u kamacmpoghwi.

KauecTBeHHOE M3MEHEHHE THIIA PeKUMa HEJIMHEHHOW CHCTEMBI Ha3bIBAIOT Ougypkrayuel (OT JATHHCKOTO
bifurcus, 4YTo o03HaYaeT pa3BETBIICHHE). 3aMeuaTeNbHOE CBOHCTBO OmdypKanmuii — WX YHHBEPCaJIbHOCTb.
Oxka3bpIBaeTCsl, MOKHO YCTAaHOBHTh HEKOTOPOE KOJHYCCTBO OCHOBHBIX THIIOB IEPECTPOCK M HCCICAOBATh HX
cBoiictBa. Takum 00pa3oM, co3maeTcs CBOEro poja «rabmuia MeHaeneeBa» mis Oudypkanuii. B atom ciydae
MOHUMAHKE MOBEICHUS KOHKPETHBIX CHCTEM CTAHOBUTCS PAJUKAIBHO MPOIIC — HY)XKHO COOTHECTH €ro ¢ TaHHOM
TabIHUIIeH.
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BrisBneHneM W u3ydeHneM Oudypkanuii 3aHUMAeTcs ClenHuaibHas Teopus — Teopus Omdypkarui,
KOTOpast riy0oKo mpopaboTaHa Kak B MAaTEMaTHYECKOM aCIeKTe, TaK M C TOYKH 3PSHUS aJanTalui MaTeMaTHIeCKON
TEOPUU K HCIOJb30BAHMIO [UIsl aHAIW3a KOHKPETHbIX cucteM. OCHOBHbIC OH(ypKAIlMKd HEIHMHEHHBIX CHCTEM:
ougyprayus Anoponoga-Xonga poxaeHUS MPEISITBHOTO ITUKIA, Ougyprayus yosoenus nepuodda KoedaTeabHOro
nporiecca U apyrue. OAHOW W3 CYIIECTBEHHBIX KIACCU(DUKANMOHHBIX HIEH Teopuu OudypKammid SBISETCS
NpEJICTaBICHUEe O Kopaszmepnocmu OudypKaluuy, KOTOpas OTBEYaeT MHHHMAIbHOMY YHCIy [apaMeTpoB, st
KOTOpOro jaaHHas Oudypxamus tunuyHa. C Teopuer OMQypKamuii 0TYaCTH TEPECEKACTCS meopus Kamacmpoq,
W3y4aroliasi OCHOBHEIC TUIIBI IIEPECTPOCK (DYHKIUH U CBA3aHHBIC C HUMH F€OMETPHUCCKUE OCOOCHHOCTH.

5 OMKDbll’I’lble OUCCUNAMUBHBLE CUCHEMbL 8 d)uauke, Xumuu, 6140]1021411, IKOJIo2UU.

®DusmKa: TeOpHus HEPABHOBECHBIX IPOILECCOB (THAPOANHAMHIKA, TEIIONPOBOJHOCTD, CBEPXIIPOBOIUMOCTD),
MOJTYTIPOBOTHUKH, (ha30BBIE IIEPEXOIBI, TEPMOSICPHBIC PEAKINH, paboTa Ja3epa, B3PhIBHBIE TPOIECCHI.

Texnuka: nedopmanus ¥ paspylieHHE MaTepHalioB, TEOPHsS IPOYHOCTH, YIPABICHHE CIIOKHBIMU
ABTOMATH3MPOBAHHBIMU CHUCTEMaMH, paboTa COBPEMEHHBIX CPEICTB CBS3U, CO3JAHHE MATCPUAJIOB C 33aJaHHBIMH
CBOICTBaMH.

Xumus:  KojeOaTeNbHbIC XMMUYECKHAC  pPEAKIUH, MPOLCSCCHl TOPEHHS, aBTOKATAIM3, TCOPHS
npe0NOIOTMYECKOM IBOIIOIMYA OPTaHUYECKOTO BEIIECTRA.

Buonorus: abuoreHHOE NMPOUCXOXKICHUE JKU3HU, aKTHBHOCTh OHOJIOTMYCCKHUX Cpell, (PU3HONIOTHS HKHBOTO
opraHu3Ma, IMHAMUKa YHCJICHHOCTH MOMYJISILUA, TEOPUSI YHUBEPCAIBHOTO BOJIOLUOHU3MA.

HUudbopmarnka: apxutekronnka DBM, camoopraHuzanys NPOMEXKYTOYHBIX BBIYHCICHHH, pa3paboTka
CTOXAaCTHYECKHUX BEPOSTHOCTHBIX TPOTpamMM, mpobdieMa HagE&KHOCTH CHCTEM U3 HEHAAEKHBIX JJIEMEHTOB,
npoOJIeMbl MCKYCCTBEHHOTO WHTEIUIEKTa, MOJENb acCOIMAaTHBHOW MaMSTH, YCTpOHCTBa 1Mo 00paboTke
MepeABIDKECHUIO HH(POPMAIIHN.

OKOHOMHKA WM COIHUOJIOTHS: MPOTHO3 Pa3BUTHA OOIIECTBA, YKOHOMHYECKHE KPHM3UCH W IMYTH BBIXOHA W3
HUX, TUIAHHKPOBAHUC COIMAJIBHOTO PA3BUTH, MPOOJIEMBI jaeMorpaduu u OYIyIIero 4eJoBEeYeCTBA, MEXaHHU3MBI
yIpaBleHUs] 9dKOHOMUKOH.

6 Cunepeemuxa.

Synergetikos - coBMeCTHBI.

CuHepreTuka - HampaBlCHHE MEXAUCIUIUIMHAPHBIX HCCICIOBAHNH, OOBEKT KOTOPBIX - TIPOIECCHI
CaMOOPTaHM3alUN B OTKPBITBHIX CHUCTeMaxX (U3MUYECKOH, XMMHUECKOH, OMOIIOTHIECKOMN, IKOJIOTHUECKON U APYroit

HOPUPOABL.
CuHepreTvka Kak TIIOHATHE O3HA4aeT COBMECTHOE, COIJACOBAaHHOE, KOOIEpPaTUBHOE JEHCTBUE,
COTPYAHMUYECTBO, B3aUMOJEICTBHE pA3IUUHBIX 2JIEMEHTOB cucTeMbl. Ilo croBam ee co3marenss — HEMELKOro

¢usuka ['epmana Xakena (pox. B 1927 r.), KOTOpBIA 3aHMMAaETCs U3yYCHHEM CHCTEM, COCTOSIIMX U3 MHOTHUX
MOJICHCTEM CaMOW Pa3IMYHON TPUPOJBI—AJICKTPOHOB, aTOMOB, MOJICKYJ, KICTOK, MEXaHUYCCKUX IIICMCHTOB,
(hOTOHOB, OPraHOB KUBOTHBIX M JJAXKE JIFOJICH, 3TO HAyKa O CaMOOPTaHU3aIlH, O IPEBPAIICHIH Xa0ca B MOPSIOK.

OOBeKT W3yYeHHs] CHHEPTeTHKH HE3aBUCHMO OT €ro MIPHUPOABI 00s3aH YHOBICTBOPATH CIEAYIOIINM
TpeOOBaHUAM:

1) OTKpHITOCTH—OOMEH BEUIECTBOM, SHEpPTUEl 1 HH(POpPMAIHEH ¢ OKpyXKarolIer cpenon (peanrnsyercs T.H.
MIPOIIECC META0OIN3MA);

2) HEepaBHOBECHOCTh — IIPU OTPEIEIICHHBIX 3HAYCHHUAX IapaMeTPOB, XapaKTEPH3YIOUINX CHCTEMY, OHa
MEPEXOINT B KPUTUUECKOE COCTOSHIE, COPOBOXKIAEMOE IOTepel YCTOHYMBOCTH;

3) BBIXOA W3 KPUTHYCCKOTO COCTOSHHS, YacTO IOJ BO3NCHCTBHEM, Mallbix (GIyKTyanuu (cirydaiiHoe
OTKJIOHEHHE BEJIMYMHBI OT €€ CPEeTHET0 3HAYCHUS) OCYLIECTBIISIETCS Yepe3 CKavyoK, T.€. Pe3K0, H CHCTEMa IIEPEXOUT
B KaUECTBEHHO HOBOE COCTOSIHHE ¢ 00Jiee BHICOKUM YPOBHEM YIOPSIIOYEHHOCTH.

Cka4ok—)HTO KpallHe HEIMHEHHBIN Mpolece, MPU KOTOPOM Mallbie U3MCHEHUS MapaMeTpOB CHCTEMEBI
(OOBIYHO OHM HA3BIBAIOTCS YIPABIAIONIMMHK) BBI3BIBAIOT OYCHb CHJIBHOC W3MCHEHHC COCTOSIHHUS CHCTEMEI, €¢
mepexoa B HOBOE KadecTBO. Hampumep, mpH CHIDKCHHH TEMIEpaTyphl BOIBI IO ONPEAEICHHOTO 3HAYCHHS OHa
CKa4yKOM IMpeBpamaercs B JieA. JlocTaTodHO W3MEHHTHh TEMIIEpaTypy BOABI (YHPaBISIOMINN HapaMeTp) OKOJIO
KPUTHYECKON TOYKHM Iepexoja BCETO JIMIIb Ha JOJHM Tpaxyca, 4TOOBI BBI3BAaTh €€ IPAKTHUECKH MTHOBEHHOE
MpeBpaIIeHuEe B TBEPAOE TEIO.

Takue KpUTHYECKHE TOYKH, BOJIM3M KOTOPBIX CHCTEMa BEAET ceOs HEYCTOMYMBO M OCYIIECTBISIET CMEHY
peXuMa pa3BUTHS WIH ABIKCHUS, HA3BIBAIOT TOUKAMU OMPYPKALNH.

B sToM nporiecce HE0OXOJUMO BHIIEITE ABE (asbl:

1. IUTABHYIO BOJIIOIHIO, X0 KOTOPOH JIOCTATOYHO 3aKOHOMEPEH M )KECTKO JIETEPMUHHUPOBAH,

2. CKayKM B TOYKaxX OU(ypKaIMH, MPOTCKAIONIME CIYYaliHBIM 00pa3oM W TO3TOMY CIIy4aiiHO
OTIpEIETIAIONINE MOCIEAYIOMNHA 3aKOHOMEPHBIH SBOJIOLMOHHBIA 3Tan BIUIOTH 1O CIEAYIOIIETO0 CKauka B HOBOH
KPUTHYECKOH TOUKe.

CamoopraHusyonieiicsi Ha3pIBaeTcs TaKkas cHCTeMa, KoTopas 0e3 crieuduiecKkoro Bo3IeHCTBHS H3BHE
oOpeTraeT KaKylo-TO IPOCTPAHCTBEHHYIO, BPEMEHHYIO WIH (yHKIIHOHAJBHYIO CTPYKTYPY.
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Mopesin CHHEPTreTHKH - 3TO MOJIC/TH HEJIMHCHHBIX HEPABHOBECHBIX CHCTEM, ITOABEPTaOLIMXCS NCHCTBUIO
Gbaykryanuun. B MOMEHT mepexoma yrmopsaoYeHHas W HEYIMOpsAOUYeHHass (a3bl OTIMYAIOTCS APYr OT Apyra CTOJb
MaJIo, YTO MIMEHHO (IIyKTyal[iH [IEPEBOIAT OAHY (hasy B Apyryio.

OcHOBHAsi wuaesi CHHEPreTHKM — HEPABHOBCCHOCTh SIBIICTCS HMCTOYHHKOM IIOSIBJICHUS HOBOM
OpraHu3aIiM, T.C. Mopsaka. HepaBHOBECHOE COCTOSHHE BbI3bIBACT 3((EKTHI KOPIOPATHBHOCTH COBMECTHOTO
[MOBEIEHUS — BOiTHA!

OCHOBHBIE CBOWCTBA CAMOOPTAHU3YIOIIUXCS CUCTEM — OTKPBITOCTh, HEIMHCHHOCTD, JUCCUITATUBHOCTD.

1.4 JIeknus Ne4 (2 yaca).
Tema: «XUMHUYECKHI1 YPOBEHb OPTAHU3 AL MATEPUI»
1.4.1 Bonpochl JieKIum:

I. OcHoBHas 3a7ja4a XUMUU. DBOJIOLMS XUMHUYECKOTO 3HAHUS.
2. Camoopranm3anus XuMuueckux cucteM. CyOcTpaTHbli W (YHKIHMOHATBHBIN
MOAXO/BI.

1.4.2 KpaTkoe coaep:kaHue BONPOCOB:

1. Ocnosnas 3a0aqa xumuu. 960.71}0141/!}1 XUMUHYECKO20 3HAHUA.

XuMHS — HayKa O BEIIeCTBaX, MX CBOWCTBAX, CTPOSHIH U B3aUMHBIX IPEBPAICHUAX.

HcTtopuyecknn XUMHS BO3HHKIA IS TIOJYYCHHSI UEJIOBEKOM BEUIECTB, HEOOXOOUMBIX [UIT €ro
KU3HENEATSIBHOCTH. )i pelieHns 3TOW 3aJaud HEOOXOIUMO OBLIO HAYYHTHCS MPOM3BOIUTH M3 OJHHX BCIICCTB
JIpyrue, T.e. IPOU3BOJUTH X KaueCTBEHHbIC MPEBpAlICHUs. A T.K. KAYECTBO — COBOKYITHOCTb CBOWCTB BEILECTB, TO
CJIeIOBAJIO Y3HATh, OT YETO 3aBUCAT ATH CBOMCTBA. DTO U MOCTYKUIO NPUINHON MOSBICHUS TEOPETUUECKONH XUMHUU.

[Ipeamer XUMHH — XUMHYECKHE JJIEMEHTBl M MX COCIUHEHHs, a TaKXKe 3aKOHOMEPHOCTH, KOTOPHIM
MOAYUHSIOTCS Pa3JINYHbIe XUMUYECKUE PEAKIIUH.

XuMmudeckas peakius — 3TO MPOLEcC 00pa30BaHUs M3 MPOCTHIX IO COCTABY BEUICCTB 0OJIee CIIOKHBIX,
Mepexo/l OJHUX CIOKHBIX BEIIECTB B IPYTHE M PA3JIO’KEHHE CIOXKHBIX BEHIECTB Ha 0oJiee MPOCTHIE MO COCTaBy
BEIIIECTBA.

I[Ipy mnpoTeKkaHWW XMMHYECKOH pEakIuu Bcerma oOpa3yloTcs HOBBIE BeImIEeCTBA. X.p. Bceraa
COTIPOBOKAAETCS (QU3MUECKUMH d(h(HEeKTaMu: TTOTIOMIEHHEM WM BBIICICHUEM SHEPTHH, U3MEHEHHEM arperaTHoro
COCTOSIHUS BemecTBa U Jip. IMeHHO 1Mo 3TiM (u3ndeckuM 3P pexTaM CyIasaT O MPOTEKaHUH X..

B xuMumM pazauyaroT MpOCTHIE U CIIOKHBIC BEIIECTBRA.

[IpocThie BemecTBa COCTOST U3 ATOMOB OJJHOTO AJIEMEHTA, T.€. OHU OJJHODJIEMEHTHBI.

CIoxHbIe BEIECTBa — BEILECTBA, COCTOAIIUE U3 ATOMOB Pa3HbBIX AJIEMEHTOB, T.€. OHU MHOT03JIEMEHTHBI.

XUMHUYECKUN DIIEMEHT — BUJ] aTOMa C OINpeIeIEHHBIM 3apsiioM siipa.

ITo npu3HaKky M3y4aeMbIX BELIECTB XUMHUIO MPUHATO AEIUTh HA OPraHUIECKYI0 U HEOPTaHUUECKYIO.

YPpoBHM XUMHY€CKOT0 3HAHUS.

CoBpeMeHHasi XMMHsI 3aHUMAETCS MOJYyYEHHWEM BELIECTB C 3aJaHHBIMU CBOWCTBAMU U BBISBICHUEM
Croco0OB yIIpaBIIEHHUS CBOIICTBaMH BellecTBa. B 3ToM 3akitogaercs IByeIuHas 3aada XUMHUH.

Ceromnst W3BeCTHHI 4 crocoba pemieHnss OCHOBHOM 3aJadd XWMHHM, T.K. CBOWCTBA BEIIECTBA 3aBHUCST OT
4eTHIPEX (HaKTOPOB:

1. OT 3JIEMEHTapHOTO U MOJIEKYJISIPHOTO COCTaBa BEIIECTRA,

2. OT CTPYKTYPBI €r0 MOJICKYJI.

3. OT TCPMOJTUHAMUYCCKHUX U KHHETHUCCKHUX YCIIOBUI MPOTCKAHUS PEaKIIUH,
4. OT BBICOTHI XUMHYCCKON OpraHM3aIliy BEIICCTBA.

COOTBETCTBEHHO BBIIENSAIOT 4 YPOBHS XUMUYECKOTO 3HAHUS:
4. DBOJIIOLIMOHHAS XUMHSI
3. YyeHne 0 XUMUYECKHUX MpoLieccax
2. CTpyKTypHasi XUMHS

1. Yuenwue o cocrase

1660-err.  1800-err. 1950-err. 1970-err. Hacr. Bpems

I YPOBEHbD.

MO’KHO OTHECTH IJIEMEHTAPHYI0 XUMHIO JOCTATOYHO MPOCTHIX HEOPTaHWIECKUX BemecTB. Hayanolt 6a3oit
CIIY>)KUT YI€HHE O CTPOSHHH BEIIECTBA, a CIIOCO0 PEIICHHSI BRIPAXKAETCs CXEMOi:

CocraB -> CBOMCTBA.

Ha ocHOBe 3TOT0 yueHUsI BBIICIHINCE TPU TPOOIEMEI:

1. mpoOJIeMa XUMUYECKOTO JIEMEHTA,

2. npoOIeMa XMMUIECKOTO COCTaBa,

3. mpoOjeMa BOBJICYCHUS B IIPOM3BOACTBO HOBCHINIMX MAaTepHaloB, BCE OOJNBIIETO YHCIA
XUMHYECKHX 3JIEMCHTOB.

II YPOBEHbD.
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CBsi3aH CO CTPYKTYpHOH XHMMHEH, OasupyeTcsi Ha y4EeHHH O CTPYKType BemiectBa. Croco0d pereHws
OCHOBHOM 3a1aul XUMUH MOKHO BBIPa3UTh CXEMOM:

CocTaB -> CTpyKTypa BeIIecTBa -> HOBBIE CBOMCTBAa M XUMHUYECKAsi aKTHBHOCThH PEarcHTOB.

III YPOBEHBbD.

CBsi3aH C yYeHHEM O XHMHYECKHX Ipoleccax. OTOT YpOBEHb OTIMYAeTCS  TIIyOOKUM
B3aWMOTIPOHUKHOBEHNEM (PH3UKH, XUMHUH U OHOTIOTHH.

PerieHne 0CHOBHBIX 33/1a4 3TOTO YPOBHSI BEIPAXKACTCS CXEMOI:

CocTaB + CTpyKTypa MOJICKYJ + OpraHU3alusl PEaKIMOHHOW CHCTEMBI -> MPOJYKTHBHOCTh XMMHUYECKOTO
nporuecca.

IIpu 3TOM CIIO)KHOCTH COCTOMT B TOM YTO MPHUXOIHWTCS YYUTHIBATH JCHCTBUS «TPEThUX TEI», TaK
Ha3bIBAEMBIX KaTaJIM3aTOPOB.

IV YPOBEHbD.

[TonmpasymeBaeT IBOIFOIHIO + XHMHIO.

Crioco6 pemieHnss OCHOBHOM 3a/1a4M Ha STOM 3Talle MOJKHO BBIPA3UTh CXEMOI:

CHOXHOCTh BHYTPEHHEHW OpraHM3allliil CHCTEMBI -> HOBOE XHMHUYECKOE ITOBEIEHHE -> KaueCTBEHHBIC
M3MEHECHUS XUMUIECKON CUCTEMEI.

2 Camoopeanuzayus xumudeckux cucmem. Cyocmpammblil u )yHKUUOHAIbHBLU HOOXOObL.

CyOCTpaTHbIf TOAXOA pPAaCcCMATPHBAET CAMOOPraHH3AlMIO KaK pe3yjbTaT XUMHYECKOTO COCTaBa
cucrtembl. OCHOBHBIC €T0 MICH COCTOSAT B CIACAyIOIEM. XMMHYECKas KapTHHA MHUPa CBHICTEILCTBYET 00 oTOOpE
XUMHYCCKHX 3JICMEHTOB, ONPEACIIONINX JKU3Hb, XHUMHUYECKOW OCHOBOM JKMBBIX CHCTEM CIIY)KaT 6 OpPraHOrCHOB
(xmBBIX Moutekyn): C, O, H, S, N, P. B cio)kHOM opranu3zMe oHU cOCTaBISIIOT 97,4% macchbl. Emé 12 xumuaeckux
3JIEMEHTOB YYaCTBYIOT B MOCTPOCHUH (PH3HUOJIOIMICCKMX KOMIIOHEHTOB OHOCHCTEM M IMPUCYTCTBYIOT B KOJIMYECTBE
menee 1 ,6%: K, Ca, B, Al, Cl, Co u np. Em€ oxomo 20 XHMHUYECKHUX DJIEMEHTOB HEOOXOIWUMBI B
(OYHKIIHOHUPOBAHUY U MIOCTPOCHUH CHEIUPUIECKUX TOJACUCTEM KUBOTO.

OOO0CHOBAaHHO BBICKA3bIBAETCS TUIOTE3a, YTO TJIABHBIM MPABUJIOM OTOOpA CIY)XWIA BO3MOMXKHOCTH
XHUMHUYECKOT'0 JIEMEHTA K CO3J]AHUI0 BEICOKOMOJIEKYJISIPHBIX COSIUHEHHI C MPOYHBIME U JTA0UIBHBIMU CBS3SIMHU.

C orux mno3uiuii ¥ GopMymupyroTcst TpeboBaHust 0TOOpa. JIiasi BO3HUKHOBEHUS JKH3HHU HYKHBI
XUMUYECKHUE DJIEMEHTEIL:

I) ciocoOHbBIE K MPOYHBIM U YHEPTOEMKUM XUMHUYECKUM CBA3SIM;

2) IeTKO TOIBEPTAIONINEC XUMHIECKUM U3MEHEHUSM;

3) obnagaroye MPOTHBOTIONIOXKHBIMUA CBOMCTBAMH B Pa3HBIX YCIOBHUSX.

B kauecTBe HanboJIEEe COOTBETCTBYIONIMX JaHHBIM TPEOOBAHHMSM BBIOPAHBI YIIICPOAHBIC COCTHHEHUS.

XUMHUECKHE OCHOBAaHHUS K BBIICICHHIO YIJEpOda KakK JJIEMCHTA <(OKM3HH» €CTh. ATOM yriepona
CrocoOeH OBITh W JOHOPOM U aKIenTopom, mupoko MeHseT BageHTHOCTh (I, 11, 111, IV). OH co3xgaér pa3Hble THITBI
XUMHYCCKHX CBSI3CH B COCOMHECHUX (BaJICHTHBIC, KOBAJCHTHBIC, HOHHBIC U JIP.).

OYHKIUOHANBHBIM  TOAXO/A, pacCMaTpPUBAeT CAaMOOPTAHU3AIMIO KaK pEe3yldbTaT JESATeIbHOCTH
XUMUYECKON CUCTEMEI.

Wcxoanas uaest: MEXaHH3MOM, 00eCIICUUBAIOIIMM CAMOOPTAHU3AINI0 XUMHIECKUX CUCTEM, MOXKET OBITh
KaTajan3, TOYHEE — aBTOKATaJIu3.

1.5 Jlekmusa Ne5S ( 2 yaca).
Tema: «BMOJIOTUYECKUI YPOBEHB OPTAHU3ALIN MATEPHI»
1.5.1 Bonpocel JieKnum:

1. MakpomoJieKysibl U MX CBOWMCTBA. belKku, HYKJIEMHOBBIE KHUCIOTBI, YTJEBO/IBI,
munuasl. bruonornueckast popma opranuzaryu Mmatepu. CTpyKTypHBIE YPOBHH 5KHUBOTO.

2. CBoOIiCTBA )XM3HU U €€ HEYHHYTOKUMOCTh. [lI1aneTapHbie G yHKIIMH KUBOTO.

3. OBontoLMOHHbIE Teopuu. CHHTeTHMYecKass HBOJIOLMOHHAS Teopus. OCHOBBI

TEHETUKH. DBOJIIOIUS U HH(OPMAITHSI.

1.5.2 KpaTtkoe cogep:xkaHue BOPOCOB:
1. Maxkpomonexynvl u ux ceoticmea. benaku, HYK1euHo8ble KUCIOMbL, V21e6800bl, JUNUObL.

Buonocuueckas d)opma opeaHu3ayuu mMamepuu. CMDVKI’I’ZVDHble YPOBHU HCUBO20
CymecTByIOIME TEOPUH BOSHUKHOBEHHS KHBOTO CBOISTCS B IIATH KOHIICTIIIHIA:
1.Kpeanmonusm-corBopenue. Mojenb, npezmnoiaraomas COTBOPEHHE OJHOBPEMEHHO BCEX EIUHUIL
MPHUPOABI: aTOMOB, MOJEKYJ, OPTaHU3MOB, IUTAHET M T.A. 3HAYHT, YTO HE MOXET WATH PEYb O HBOJIOIHOHHU3ME, O
MPOMCXOXICHUN OTHUX BHIOB PACTEHHH M JKUBOTHBIX OT Apyrux. OTBepraercss W CHHEPreTHYEeCKHH MOIXOX K
Pa3BUTHIO CUCTEM: MHp pa3pylIaeTcs, T.e. IePEeXOIuT He OT Xaoca K IMOPSIKY, a Ha000poT.
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2.A0OuoreHe3 - CaMONPOM3BOJILHOE BO3HWKHOBEHHE JKMBOTO W3 HEXHBOro. OJTa wuaes HIAET OT
Apucrorens, emokpura, [Inarona, mpeamonaraBmmx akKTHBHOE XH3HEHHOE HA4ajo TO B CONHEYHOM CBETE, TO B
use 03Ep, TO B BOJE, TO B 3eMJIE.

3.buorenes - XW3Hb CYyIIECTBOBAJA BCErla, Kak W Marepus BooOme. MEeHSIoTcS BUIBI, MEHSACTCA HX
YHCIICHHOCTD Ha 3emJie, KHU3Hb ITePEeTeKaeT MEXKy HUMH.

4.Pa3HOBUIHOCTHIO OHOTEHE3a SBISETCS TEOPUS MAHCIIEPMHUU - TIEPEHOCA )KU3HU Ha 3eMIII0 M3 KOCMOca
MOCPENICTBOM OPraHMYECKUX COCAMHCHMH. WHTepec K KOHIECNIUU MOICPKUBACTCS BCICACTBUC U3yUYCHHUS
BEIIIECTBA KOMET, METEOPUTOB, JIYHHOTO TPYHTA, B KOTOPBIX HaXOIATCS CIICIBI BOJBI, (POpManbaeruaa, CHHUIBHOM
KUCJIOTHI M IPYTUX NPEANICCTBEHHUKOB KHUBOW MAaTEPHH.

5. T'eoxumuyeckass KOHIICTIUS - 3apOXKICHHE XHU3HH B Pe3yibTaTe (PU3MKOXMMUYECKHX IPOIECCOB
OJTHOBPEMEHHO C 3BOJIIONUCH IJIAHETHI.

Beakn — o0s3aTenpHas COCTaBHAs 4YacTh BCEX KIETOK. B cocraB 3THX OHOIOIUMEPOB BXOISAT
MoHOMepHI 20 TuIoB. TakuMI MOHOMEpPaMH SIBISIOTCS aMUHOKHCIIOTHI, KOTOPBIE IOJIYYHIIN CBOE Ha3BaHHE TIOTOMY,
9TO conepkar u amuHorpymmy (—NH,), u kuciotHyto kapookcuipHyto Tpymmy (—COOH). Kaxmas nz 20
aMUHOKHUCJIOT MMEET OJMHAKOBYIO 4acTh, BKmouawmyio obe 3tu rpynmnsl ( —CH —COOH), u oTim4aercs oT
mo00# apyroi ocoboi

NH,
XUMHUYECKOW IPYNIHUPOBKOM, TaK Ha3bIBaeMoOW R-rpynmoii, uim paaukaiom.
CrpoeHrie 0enkoB. BhIIeNnsOT NMEPBUYHYIO, BTOPHUYHYIO, TPETHYHYIO M YCTBEPTHYHYIO CTPYKTYPBI

0eJKOoB.

Iepsuunas cmpyxkmypa ONPENEseTcs MOPSIKOM YepeIOBaHNsl aMUHOKUCIIOT B MOJHUIICITUAHON IIETIH.
JBanuaTth pa3sHbIX aMHHOKHCIIOT MOXKHO yrojoouts 20 OykBaM XMMHYECKOTO andaBUTa, U3 KOTOPBIX COCTABIICHBI
«cnoay amuHoi B 300—500 OykB. C momomipio 20 OyKB MOYKHO HamucaTh OE3rpaHUYHOE MHOKECTBO TAaKHX
JUTMHHBIX cJIoB. Ecnm cumrate, 9T0 3aMeHa MM NEPECTaHOBKA XOTs OBl OTHOW OYKBBI B CIIOBE MPUAAET €My HOBBIN
CMBICII, TO YHCII0 KOMOMHAIMIA B ci10Be JyTMHOH B 500 OYKB COCTaBUT 20°%,

DyHKIMH OETKOB:

1. CtpourenbHasi.

2. benku — ¢epmentsl. bBrpicTpoe mpoTekaHWe peaknuil  00ecIeYnBalOT  OMOJIOTHYECKHE
KaTaJIn3aTOPBl, WIH YCKOPUTENN peakuuil,— (epMeHTH. M3BecTHO Oonee THICSYHM pa3HBIX (pepMeHToB. Bee oHm
OenKu.

3. Perynsropuas

4. CpenctBa 3allUTHL.

5. HcTtouynuk sHEpruu.

HykjenHoBble KHCJIOTBI - B xierkax wuMeroTcs JABa THIIA  HYKJIEHHOBBIX — KUCIIOT:

ne3okcuprbonykienHoBas kucnora (JJHK) n pubonyknennosas kuciora (PHK). Ot Gnonommmeps! cocTosT U3
MOHOMEpPOB, Ha3bIBaeMbIX HyKIeoTuaamMu. MoHomepwl-HykieoTuasl JJHK u PHK cxonHbl B OCHOBHBIX uepTax
cTpoeHus. Kaxxaplit HyKJIeoTH ] COCTOHT U3 TPeX KOMIIOHEHTOB, COCIMHEHHBIX MMPOYHBIMA XUMHUYECKAMHU CBSI3SMH.

Kaxnerii u3 HykieoTnnoB, Bxoasmux B coctaB PHK, comepxut msaTuyriepomHblii caxap — puodosy;
OJTHO W3 YETHIPEX OPTaHMYECKUX COCTUHEHHH, KOTOPhIe Ha3BIBAIOT a30THCTHIMU OCHOBAaHMAMU — a/IeHHH, TyaHUH,
uTo3uH, ypanuui (A, I, 11, ¥V); u octatok pochopHO# KUCTOTHI.

Hyxneornas, Bxomsmiue B coctaB JIHK, comepxat maTHyrIepoaHbIN caxap — Ie30KCHprO03y; OTHO U3
YETBIPEX a30THCTHIX OCHOBAHMMU: aJICHUH, TyaHuH, iuTo3uH, TuMuH (A, I, LI, T); u ocraTok hocdopHOI KUCITOTHI.

B cocTtaBe HyKJICOTHIOB K MOJIEKYJe prOO3bI (WU JAe30KCUPUOO3BI) C OJHOW CTOPOHBI MPHUCOCIUHCHO
A30THCTOC OCHOBAHHE, a C APYrod — ocTaTok (HocopHOH KHCAOTH. HYKICOTHIBI COCTUHSIIOTCS MEXIy cOoOOi B
JutrHHBIE 11er. OCTOB TaKOW LEIH 00pa3yroT PEeryJsipHO YePEAYIOIIUCSCS OCTATKU caxapa U PochOopHON KUCIOTHI, a
OOKOBBIC TPYIIIIBI 3TOW IETH — YETHIPE THITA HEPETYIIIPHO YCPEIYIOIINXCS a30THCTHIX OCHOBAHUIA.

Momnekyna JIHK npencraBisier co00# CTPYKTYpY, COCTOSIIYIO U3 ABYX HHUTEH, KOTOPHIE 10 BCEH IJTHHE
COEJMHEHBI APYT C APYrOM BOJOPOJHBIMHU CBS3SIMH. Takyr CTPYKTYpy, CBOMCTBEHHYIO ToJibko MoJiekyinam JIHK,
Ha3bIBAIOT JABOHHOW criupaibio. OcobeHHOCThIO CTpYKTYphl JIHK siBisieTcst To, 9TO MPOTHUB a30TUCTOTO OCHOBAHUS
A B OmHOHW IENMU JIKHUT a30THCTOE OCHOBaHWE T B JOpyroi Iend, a MPOTHB a30THUCTOro ocHoBaHus I’ Bcerma
pacrtionioxkeHo azotuctoe ocHoBaHue L. CxemaTnyecku ckazaHHOE MOKHO BBIPA3HUTh CIEAYIOIINM 00pa3oM:

A (amennn),— T (TUMUH)

T (tumuH) — A (aneHuH)

I' (ryanun) — L (uuTo3uH)

LI (uro3un),— I" (ryanun)

OTH mapel OCHOBAaHWH HA3BIBAIOT KOMIUICMCHTAPHBIMUA OCHOBAaHHSAMHU (JIOTONHSIOUIUMH JPYT IPyTa).
Hutu JJHK, B KOTOpBIX OCHOBaHUsSI PacION0KE€Hbl KOMIUIEMEHTAPHO APYT K IPYTY, Ha3bIBAIOT KOMIIJIEMEHTAPHBIMU
HUTSIMHU.

Mogens ctpoenust moiekynsl JTHK mpemnmoxumu JIx. Yorcon u @. Kpuk u 1953 r. OHa MOJHOCTHIO
MOATBEPIKIICHA SKCIIEPUMEHTAIBHO U CHITpalia NCKIIIOYNTEIHHO BAXKHYIO PO B PA3BUTHH MOJEKYIIPHOH OnOIOrHH
Y TEHETHKH.

Kaxpas wmonexyna PHK B ornmnume ot monexkynsl JIHK mnpencraBneHa omHOM HHUTBIO;, BMECTO
JIe30KCUPHUO03bI COACPKHUT PUOO3Y U BMECTO TUMHHA — YPaIlvl.
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Wrtak, HyKJIEMHOBBIE KHCJIOTHI BBHITIOIHIIOT B KIIETKEe BakHelinne Ouonormueckne pynkmmu. B JTHK
XPaHHUTCS HACJICCTBEHHAS MH(POPMAIUSI O BCEX CBOWCTBAxX KJIETKH M OpraHu3Ma B IiesioM. Pasnmuanbie Buabl PHK
MPUHUMAIOT yYacTHe B pean3alliy HaclIeACTBEHHOH HH(OpMAIH Yepe3 CHHTE3 OenKa.

YraeBoabl - OpPraHWYECKHUE COCAMHEHHUS, COCTOSIINE M3 YIJIEpoJa, BOAOpoAa M Kuciaopoza. B
GOJIBIIMHCTBE YTJIEBOJIOB BOJOPOA M KHCIOPOJ HAXOAATCS, KaK IPAaBHIO, B TEX )K€ COOTHOIICHUAX, YTO M B BOJE
(oTcrona ux HazBaHue — yryeBojpl). O6mas dopmyna Takux yriaesonos C,(H,O),. [Ipumepom MOXeT CiryXuTh
OIUH M3 CaMbIX DPACIPOCTPAHEHHBIX YIJIEBOJOB — 21t0K03d, eMeHTHbIH cocTaB koTopoi C¢H,O4. I'mroxosa
ABJISIETCS npocmuim caxapom. HeckombKO OCTaTKOB MPOCTBIX CaxapoB COEIUHSIOTCS MEXAY coOOH M 00pasyroT
CJIOXKHBIE caxapa.

@yHKuMM yriaeBosoB. B muimieBapuTeNbHOM TpakTe YeNOBEKAa M JKMBOTHBIX IIOJIMCAaXapuia Kpaxmall
pacuieruisieTcs: ocoObIMU OekaMu (pepMeHTaMu) JO MOHOMEPHBIX 3B€HbEB — TIIIOKO3bI. [J1I0K03a, BcachIBasCh U3
KUIICYHNKA B KPOBb, OKHCIACTCS B KIETKAaX C OCBOOOXKICHHEM JHEPTHM XHMHUYECKHX CBS3€H, a H30BITOK ee
3amacaeTcsl B KJIETKAax NEYEHH W MBI B BUJAE TVIMKOTeHA. B mepnonsl MHTEHCHBHOW MBIMIEYHON pabOTBI MK
HEPBHOTO HamNpspkeHHWs (MO0 MpH TOJIOJAHWHM) B MBIILAX M TEYEHH JKHBOTHBIX PACIICIUIEHHE TIHKOI€Ha
ycunuBaetcsi. IIpu 3ToM oOpasyercs IIII0K03a, KOTopasi MoTPedIsIeTCs] MHTCHCUBHO PaOOTAIONIMMHU MBIIIEYHBIMU U
HEPBHBIMH KJIETKaMHU.

Jlumuapl. JIumuael pazHOOOpa3HBI 1O CTPYKType. BeeM MM mpucylle, oaHaKo, OAHO oOIee CBOWCTBO:
BCE OHM HENOJSIpHBL. [103TOMY OHM PacTBOPSIOTCS B TaKMX HEMOJLSIPHBIX XHIKOCTSX, Kak Xiopodopm, a¢up, HO
NpaKTHYECKH HEPAacTBOPUMBI B Bojae. K JIMmuaaM OTHOCATCS KMpPBI M XKMPONOAOOHBIE BellecTBa. B kieTke npu
OKHCJICHHH JKUPOB 00pazyeTcst O0JIbIIOE KOJIMYECTBO SHEPTHHU, KOTOpask pacXoayeTcst Ha pa3iMyHble Ipolecchl. B
9TOM 3aKJIF0YaeTCs SHEpreTndeckas QyHKLHUS XKHUPOB.

Hexoropble JMNUABI SBISIOTCS TOPMOHAMH M NPHUHUMAIOT YYacTHE B PErYISIIUM (PU3HOIOTHYECKUX
¢dbynkuii opranm3ma. Jlumuael, cogepxkamme $ochop (bochomumumasr), CIykaT BaKHEHIIEH COCTaBHOW YacThIO
KJIIETOYHBIX MEMOpaH, T. €. OHHU BBINOJHSIOT CTPYKTYPHYIO (DYHKIIHIO.

2 Ceolicmea J#cu3Hu u ee HEeYHUUYMOICUMOCIMDb. IYJzaHemaprle d)VHKuuu HCUBO20
CBOMCTBA JKMBBIX CHCTEM:

1. Paznmpaxumocts. Ha Bcsikoe BHelIHee BO3JCHCTBHE OpPraHU3Mbl [AIOT PEAKIUI0 B BHIE
pa3apaKUMOCTH.

2. OOMEH BEIIECTB.

3. CriocoOHOCTh K pa3MHOXKCHHIO. Pa3MHOXXEHHE B JaHHOM CiIydae HE APOOJICHHUE HA YACTH, YTO
CBOWMCTBCHHO M HEXKUBOW MPHUPOJIC, & BOCIPOU3BOJCTBO OPraHU3MOM ce0€ MOTOOHBIX — PCTUTUKAIIHSL.

4, CriocoOHOCTh K pocty. Kaiplii opraHu3M pa3BUBAcTCS — OHTOICHE3 - 3a CYET MUTAHUS, a HE B
CJIeJICTBUE PUCOEINHEHHUSI MATEPUU K HAPYKHOW MOBEPXHOCTH.

5. [pucnocadbnuBaeMocThs K cpene. Kaxaplii opraHu3sM XpaHHT B ceOe IMPOrpamMMEbI, TOTOBBIC

BCTYNIUTh B JeicTBUE Ui OOECHCUCHHs BBDKMBAEMOCTH JKHUBOT'O CYIIECTBA.(HAPUMEp, B JKapy JIUCThS
cOpachIBAIOTCS 7Sl COXpaHEHHUs BJIaru).

6. CrocoOHOCTh K pa3iaudHbIM (opMaM JBWKeHHS. [loMHMO MexaHWYecKHX (OpM JIBHIKESHUS
(neranue, X0X/IeHUE, TUIABAHUE, MOJ3aHbE) KUBOTHBIX, K JPYrUM (OpMaM OTHOCAT W pasniéT CeMsH, U HaKJIOH
TpaBbl BO U30ekaHKe clioMa CTeOIs Mo IeiicTBIeM BeTpa. PocT oprannama - 3To Toke OHOJIOTHYECKOE JIBHKCHUE.

7. ITocTosiHHAas oOpatHas cBs3b. [Ipu co3maHUM HOBBIX BHUIOB JICHCTBYET MOJOXUTENbHAs oOpaTHas
CB#I3b, IIPU CTAOWIIM3UPYIONIEM O0TOOpE - OTpHUIIATEIIbHASI 00paTHAS CBSI3b.

8. Ontryeckasi akTHBHOCTh. OHA TPOSIBIISCTCS B CIIOCOOHOCTU OPTraHU3MOB PACTUTEILHOTO I[APCTBA
OCYILECTBIIATH POTOCHHTE3 U B CIIOCOOHOCTH OMOMOJIEKYJI K TOBOPOTY ILUIOCKOCTH MOJISIPU3AIIMH CBETOBOTO Jy4Ya.

9. HacneactBenHocTh. OpraHu3mbl CIOCOOHBI TEpelaBaTh WHPOPMALHUIO O BHIC, K KOTOPOMY
Ka)IbIi PUHAIICKUT U UHPOPMALIUIO O CBOUX 0COOCHHOCTSIX (T€HOTHII).

10. AKTUBHas perynsnus cocraBa u GpyHKImiA. B mporecce pa3sutus Buaa — QUIOreHes - MPOUCXOIUT

pasJieNieHre MOJTHOMOYHIT MEXAY OpraHaMy U Aa)e MEXIy KJIeTKaMH (COMaTHIeCKHUE, TIOJIOBbIE).
Kuzap mpeBocxomuT aApyrue (OpMBI CYIIECTBOBAHHS MaTepHH IO MHOTooOpasuto (opm, crmocoboB
MOJTyYeHHS] SHEPTHH, TI0 CIOKHOCTH CTPYKTYPHBIX YPOBHEH BEIIECTBA, IO CTENCHH YIOPSI0YEHHOCTH CUCTEM.

3 Deonroyuonnvie meopuu. Cunmemuyeckas 360a0yuonnas meopus. OcHogbl 2eHEemMuUKuU.

980]170141/{}1 u qubowwauuﬂ.

B 50-60-¢ roast ®. Kpuk ycTaHOBUII OCHOBHBIE CBOMCTBA FEHETHYECKOTO KO/1a. bbLI0 BBIICHEHO, YTO

2eHemu4ecKuil K00 TPUIUICTHBIA, OH COJCPXKHUT WHHUIUUPYIOIIUE U TEPMHUHUPYIOIIHE KOJOHBI (KOOOH —
TpOIiKa HYKJICOTH/IOB, KOIUPYIOIIAs OJJHY aMHHOKHUCIIOTY ).

PaccMOTpHM TOJpOOHEE CBOMCTBA TEHETHYECKOTO KOa. Beero cymectByer 4°=64 pasiudHBIX KOZOHA
KOTOpBIe KOAUPYIOT Bcero 20 aMHHOKUCIOT. [103TOMYy aMHHOKHCIIOTa COOTBETCTBYET JAJIE€KO HE KaKIOMY KOJOHY,
TaKkye He3Hayamlue KOJOHBI BBHIIOIHAIOT (ZYHKIIMH «3HAKOB NPENHWHAHILD) - 0003HAYAIOT HAdalo M KOHEI IeMd U
HA3BIBAIOTCS UHUYUUPYIOWUM U THEPMUHUPYIOWUM KOOOHAMY. BOIBIIMHCTBY aMHHOKHCIOT OTBEYAaeT HECKOJIBKO
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KOJZIOHOB, YTO W O3HAYAET, YTO KOJ 8bipodicoenHblll. To, 9TO KOJl HenepeKpvisaiowuiicss 03Ha4aeT, YTO CUNTHIBAHUE
MIPOUCXOIUT MOCIIEOBATENHLHO, YIACTOK 38 YIACTKOM.

Tenom Ha3bIBAETCS I10CJIEI0BATEILHOCTD HYKJICOTHIOB KOJUPYIOIIast aMUHOKHCIIOTHYIO
MMOCJIEI0BATENHHOCTD OJJHOIO OENKa.

OTa MOCIeNoBaTeIbHOCTh HAYMHASTCS WHHUIUUPYIONAM KOJIOHOM, a KOHYAETCS TEPMUHHPYIOIINM.
MeHHO TeH sBnseTCs MUCKPETHOW €IMHHIICH HACJIEeNCTBEHHOCTH. MHOXECTBO BCEX I'€HOB OJHOTO OpraHuU3Ma
Ha3bIBacTCs 2eHoMmoMm. [1o criocoOy pacronokeHus B KJICTKaX CBOUX FCHOMOB OPTaHU3MEI JICIATCS HA IIPOKAPHUOTOB
u sykapuoTtoB. K mpokapuomam oTHOCATCS OIHOKJIETOYHBIE OPraHU3Mbl, B KJIETKaX KOTOPBIX PAacIOaraeTcs
konbleBass Mmoisekyna JHK. Bricmive opraHusMbl SIBIASIOTCS IyKapuomamu Wy HUX TEHbl BXOIST B COCTaB
XpOMOCOM. Xpomocoma — KICTOYHBIA OPraHOWA, KOTOpas BMEINACT IICHTPAJIbHYIO MOJICKYNy Oelka Ha KOTOPYIO
HamoTaHa enuHas Mojiekyina JJHK. «Oomorannasy JJHK OenkoBas MoJiekylia B CBOIO O4Yepe/lb YIIAKOBAaHA, TO €CTh
KOMITAKTHO YJIO’KEHA, YTOOBI IOMECTHUTHCS B KIICTKE.

[TocrenoBatenbHOCTh TEHOB B XPOMOCOME HE TIPOW3BOJIbHAs. XPOMOCOMa TPEICTaBisieT coboit
MOCIIEA0BATEIHHOCTD JIOKYCO8 WM MECT, 3HAaUCHHE JIOKyCa — HOMEpP - ONpEJENsIeT «THIl» reHa. [ Kakaoro reHa
OTIpEJICIICHO MHOXKECTBO COCTOSIHUH TeHa — auiereti. JIJII HATJSITHOCTH MOXKHO IIPOBECTH TaKyH0 aHAJOTHIO:
XpOMOCOMa TT0X0Ka Ha HUTKY 0YcC, JIOKYC — 3TO HOMep OYCHHKH WJIM €€ MECTO, a ajlleh — cama OyCHHKa.

JIHK pacnpenenena mo xpoMmocoMaM, KOJIMIECTBO XPOMOCOM OIPEIEIICHO ISl pa3HBIX BUAOB, HATIPUMED, Y
gemoBeka 22 ayTOCOMBI M 2 TIOJOBBIX XpOMOCOMBI X W Y. Y KaXIOTO M3 BHAOB KHBBIX CYIIECTB CTPYKTypa H
KOJIMYECTBO XPOMOCOM SIBJISIETCS] BUIOBBIM MPU3HAKOM.

[epBbIc 3aKoHBI HacKeAOBaHMs ObLTH chopMymupoBanbl MenaenaeM. OH MPEIIOI0KII, YTO HACICTOBAHKC
OTIIEJBHOIO NPU3HAKA MPOUCXOJUT HE3aBUCHMO OT APYTMX MPHU3HAKOB M UYTO 3a Mepefady KaKJIoro MHpH3HaKa
OTBEYaeT AUCKPETHAs eANHULA HaclienoBanus. V3moxum cyTh runore3 Menzaerns.

1. Kaxxaplil mpu3Hak JaHHOTO OpraHu3Ma KOHTPOIMPYETCs Mapoil amienen.

2. Ecmu opranm3M cOIEpXHT ABa Pa3MUYHBIX ajuleNs A NAaHHOTO TNpH3HAKa, TO OIMH W3 HHUX
(IOMUHAHTHBIN) MOXET MPOSIBJIATHCS, TTOTHOCTHIO IMOAABIISAS MPOSIBIICHUE APYTOTO (PEIIECCHBHOTO).

3. IIpuHIMN pacHieTUIeHns: TPHU TEHEPaIWH TOJOBBIX KJIETOK (MeH03) Kakmas TIapa ajuieseu
paszensieTcs M KaXKaas oJIoBas KiIeTKa (raMeTra) moiryJaeT Mo OJHOMY U3 KaXTOH maphl ajuienei.

4. [IpuHOMO HE3aBHCHMOTO paclpeneNeHHs: NPH OOpa30BaHUU MYXKCKHX M JKEHCKHUX 3HUTOT B

Ka)XIYI0 U3 HUX MOXXET MOMacTh 000 aienb U3 OAHON Mapbl POJUTENBCKUX alIe]ied BMECTE C JIIOOBIM APYTUM
U3 APYroi mapsl.

5. Kaxnplii annens nepemaercss U3 MOKOJEHUS B IOKOJIEHHE KAaK JUCKPETHAas HEU3MEHSIOIAsCS
€AMHUIIA.

6. Kaxnplii opranusm HaciexyeT 1Mo OJHOMY ajulemto (Uil KaXJOoro NpH3HaKa) OT KaXIOoH H3
POIUTETBCKUX 0COOCH.

Baxueiimeid 3amadeil TeHETHKH SBIACTCS OOBsSCHEHHME MexaHW3Ma MyTtanui. [lepBas WCKycCTBEHHAs
MyTarus Opina mosrydeHa Hanconom, B 30-e Tofpl, Korja M3ydaiach KHUIIEYHAs Majlodyka. bakTepus KUIIEYHOI
MAJIOYKXA OO0JTydanach pagHOM3IydeHHEM M OBIJIO OTMEUYEHO, YTO MOTOMCTBO OOJYYEHHOW KWIICYHOH MalOYKH
MEHSIET CBOE TIOBEACHNUE, U 3TO N3MEHEHHE OBLTIO Ha3BaHO MYTAIHEH.

MyTtanuu  TOApA3feNAlOTCS HAa  moueyHvle (WIM  TOYKOBBIE), CBA3aHHBIE C  H3MEHCHHEM
nocneaoBareabHOoCTH HykineoTuaoB B JIHK (3ameHsercs | HyKI. Ha JOpyrod) U XpOMOCOMHBIC IEPECTPOMKH:
Oeneyuu (MMOTEPH YACTH XPOMOCOMBI); oyniauxayuu (ynsoenue yactu JTHK B xpomocome); unsepcuu (M3MCHEHHE
pacrioyio)KeHHss TEHOB B XpOMOCOME); mpanciokayuu (OOMEH y4acTKaMH IIByX HETOMOJIOTHMYHBIX XPOMOCOM H
CIIMSIHUSL XPOMOCOM); NOAUNIOUOUY - YMHOKEHHE YHCIIa XPOMOCOM.

BUPYCBI, menpuaiime Bo3OyauTenu WH(EKIHMOHHBIX Oose3Heil. B mepeBone ¢ maTMHCKOro virus
03HAYaeT «sif, SIOBUTOC Hadanoy». Jlo koHIa 19 B. TEPMHUH «BHUPYC» UCHOIB30BAJCS B MEIAUIUHE JJIs1 0003HAUCHHUS
M000r0 NHAEKIIMOHHOTO areHTa, BBHI3BIBAIOIIETO 3200 IeBaHIE.

1.6 Jlekmus Ne6 ( 2 gyaca).

Tema: «T'EOJIOTUS 1 OCHOBHLIE DTAIIBI DBOJIOLIMA 3EMJID»

1.6.1 Bonpocsl JieKnum:

1. ['mnoTe3sl NponcxokAeHU 3€MIIM U OCHOBHBIE 3TAIbl €€ 3BOJIIOLIHUH.

2. Crpoenne 3emMiaM W €€ OCHOBHBbIE (PU3MKO-XMMHUYECKHE IapamMeTphl.
['eonormyeckas »BomtONMS 3€MJIM Kak MPUMEP CAMOOPTaHU3ALMH OTKPBITOM HEPABHOBECHOM
CUCTEMBI.

3. Pone Owonormueckoro (akrtopa B SBOJTIONMM 3eMIU. Pa3BuTHe ©  poJib
KOCMOHABTHUKHU U KOCMUYECKUX TEXHOJIOTHUH.

1.6.2 KpaTkoe coaep:xkaHue BONPOCOB:
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1. T'unome3swl I’lDOMCXOOfC()eHu}l 3emau u OCHOBHbIE IMANbL ee 3601I0UUU.

I'eosrornueckne 3pbl paspuTHA 3eMJIN.

Bes uctopust pa3BuTHs 3eMIH JEMUTCS. HA 3pbl — JJIUTEIbHBIC OTPE3KH BPEMEHH, KaXKAbI M3 KOTOPBIX
HOJIY4HJI CBOE Ha3BaHUE.

Apxelickas — ApeBHeiIas 3pa B UCTOPUU Pa3BUTHUs 3eMJIU, KOTIa €lle HEe CYILEeCTBOBAJO KU3HU.

IIporepo3olickas - 3pa BOSHUKHOBEHUsI [IEPBUYHOMN KH3HHU (ITPOCTEHIINX OPraHM3MOB).

Ilaneo3oiickas — 5pa JpeBHEHl JKU3HU B TEOJOTMYECKON HCTOPUU 3EeMIIM, XapaKTepU3yHOILascs
(hopMHpOBaHMEM BCEX THUIIOB PACTCHUI U JKUBOTHBIX.

Me3o3otickas — 3pa CpeaHeH KU3HU B T€OJIOTHUECKON UCTOPHH 3eMIIH, XapaKTepU3YIOMascs pa3BUTHEM
MPECMBIKAIOMINXCS, MITHI] ¥ HEPBBIX MICKOTUTAIOIINX.

KaifHo30¥cKkass — 23pa HOBOHW >KH3HHM B TCOJOTHYCCKOW HCTOPHH 3eMiIH, 3pa (HopMHpOBaHHS BCEX
COBPEMEHHBIX ()OPM PACTEHHH 1 KHUBOTHBIX. OHA MPOJOIDKACTCS U B HACTOSIIIIEE BPEMSL.

WHoraa ucropuro 3eMiin MOAPa3AeIsioT 10 Pa3BUTHIO PACTUTEILHOCTH Ha CIEIYIOLINE 3PbI:

naneouT (IpeBHSSI PACTUTENLHOCT) — 9pa Pa3BUTHS OECLIBETKOBBIX, 3aKaHYMBACTCSI B KOHIIE I1aJ1€03051;

Me30UT (CpedHssl pPacTUTEIBHOCTh) — 3pa paclBeTa T'OJOCEMEHHBIX, 3aKaHUMBAECTCS B CEpeIHE
Me303041;

KaifHOGUT (HOBasi paCTUTEILHOCTD) — 3pa NOKPHITOCEMEHHBIX, IIPOJIOJDKACTCS B HAIIIE BPEMSL.

2 Cmpoenue 3emau u_ee 0CHOBHbIE d)u3u1<0-xwwulteCKue napamempbnl. 1 eonocuueckas

960JII0UUA 3emau kax npumep camoopzcaHuzauuu OI’I/lKDblI’I’ZOIZ Hepaeﬂoeecnoﬁ cucmemal.

dopma u pazmMepsl.

Jlyis ydniero NOHUMAaHUS MPUPOIHBIX SBICHUNA HEOOXOJMMO MMETh MPECTaBICHUE O opMe, pa3mepe
Y BHYTPEHHEM CTPOCHUH IIAHETHI 3eMJIsl, HA KOTOPOIM MBI JKUBEM.

Kaxk MbI 3HaeM. 3eMils SIBISETCS I OJHHM M3 MHOTHX MHJUIMOHOB KOCMUYECKHX Tell BO BceaeHHOM.
BaxneimuM otnumyueMm 3eMiIHM OT APYTHX IUIAHET SBJISAETCS TO, YTO OHA OJHA U3 HEMHOTHX, a BO3MOXHO U
CJIMHCTBCHHAS, HA KOTOPO MPUPOHBIC YCIOBUS MO3BOJISIOT CYIIECTBOBAHUE JKUBOTHOTO U PACTUTEIBHOTO MHUPA, a,
CIIeIOBATE/IbHO, U YSIOBEKA.

ITo popme 3emist ipencTaBisieT coboi cxkaThiii Chepou I, CIUTIOMIEHHBIA Ha Mofocax. [IpubimKeHHO B
KadecTBe GOPMBI 3eMIIM IPHHUMAIOT DJUTUTICOMT BpareHus (chepoun).

Pasmepst 3emmn:

AKBATOPHAIBHBIN pannyc = 6 378 kwm;

TIOJIAPHBIN paxuyc = 6 356 kwm;

JUTMHA OKPYKHOCTH 110 dkBatopy 40 000 km.

Xumnuecknii coctas 3emad U €€ 000I0UYKH

XUMHUUYECKUH COCTaB 3E€MIIM CXOXK C COCTABOM JPYrUX IUIAHET 3eMHOU rpymmnbl. [Ipeobnanarot Ha Hamiei
IUTAHETE B LIEJIOM TAKHE DJICMEHTHI KaK (B MOPSIKE YOBIBAHUS): KEIIC30, KUCIOPO, KPEMHH, MarHuii, HUKENb (pHUC.
cinpasa). ConepkaHue JIETKUX DJIEMEHTOB HeBesluko. CpelnHsis IUIOTHOCTh 3eMiu 5,5 r/em’. Pasnuuaror TpU
000J104KH 3eMIIH:

o nurocdepa (Kopa U camasi BEpXHss 4aCTh MAHTHN)
. ruapocdepa (kuakas 000J109Ka)
. atMocdepa (razoBas 000JI09Ka)
CJION 3emmu:

e 3emnasa Kopa. OT0 BEpXHHUH CIIOH, HA KOTOPOM MBI kuBeM. OH COCTOHT M3 TBEPABIX TOpHBIX mopon. Ero
riryOouHa BapeupyeT oT 5 mo 60 kmiomeTpoB. B kauecTBe cpemHero mokasaTeis Ui BCEH IUTAHETHI
TOJIIIIMHA 36MHOM KOPBI NPUHATA paBHOHM 33 KM, a cpeJHee 3HAUYeHHE IUIOTHOCTH cocTaBiseT 2,67(r/cm3).
OTa TONIIMHA MOXET MOKa3aThCsl 3HAYUTEIBEHON, XOTS B CPaBHEHHH CO CPEOHUM pajlycoM 3eMild Kopa
CKOpee HallOMHHAET CKOPIIYIY SHIa.

e  Manmus. DTOT CIOW NPOCTUPAETCS OT OCHOBAHMS 3€MHOH Kopbl Ha riryouny 2 900 KM; MOBEpXHOCTh
paszmena, OTAENAIOMIAS 3EMHYIO KOPY OT HIDKECIEOyIolel MaHTHH, HM3BECTHA KaK TI'paHHIa WU
noBepxHOCTh, MoxopoBuunda (Moxo). MaHTus pasjeiicHa Ha JBa y9acTKa: BEPXHSS MAHTHS OT OCHOBaHHUS
3eMHOU KOPBI 10 TIyOuHBI 700 KM ¥ HIDKHSISI MAHTHS OT 3TOH TITyOWHBI IO TPAHUIIBL SIpa.

e  Buewnee aopo, pacnonoxennoe Ha riryonHe mexay 2 900 u 5 000 kunmoMeTpoB, BeAeT ceds Kak KHUIKOE
teno. (ILIOTHOCTB MaTepHana BHELIHETo spa paBHa mpuMepHo 10,0 r/em’.)

e  Buympennee aodpo, pammycom 1 200 xwuiomerpoB, cuutaetcss TBepabM. (ImoTHOCTE MaTepumana
BHYTPEHHETO spa IPHMEpHO paBHa 12,5 r/em’.)

3 Ponv buonocuueckozo d)CZKI’I’IODa 8 asoaouuu 3emau. Pazsumue u ponb KOCMOHABMUKY

U KOCMUYECKUX MEXHOJIO2UIL.

JIro60it MaTepranbHBI OOBEKT CYIIECTBYET IO TEX IOP, IOKAa OT HETO 3aBHUCHT CYNIECTBOBAHHE IAPYTOTO
Oonee cIOXHOTO OOBEKTa C TOYKM 3PEHHS DSBONIONMH MHpPAa. DTO XOpPOIIO BHAHO Ha NpUMeEpe pPa3BUTHA
Omostornyeckoro mMmpa 3eMid. 31ech HeT CIydalHBIX JKUBBIX OPTraHW3MOB, BCE OHH 3aBUCHUMEBI APYT OT APYTa,
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HECMOTPS Ha JKECTKUN 3aKOH €CTECTBEHHOTO OTOOpA, 0 KOTOPOMY BBDKHBAET CHilbHeWmui Bu. [Ipupoma cozmaer
HOBEIE BU/IBI PAaCTCHUHN W KUBOTHBIX OJaromaps MyTallid T€HOB U 3a cUeT ObICTPOi CMEHBI OKOJICHUH 3aKperisieT
noJie3Hble mpu3Haku. [Ipupona cmocoOHa co3aBaTh YHUKANbHBIC aJalTAllMOHHBIE MEXaHU3MBI, ITO3BOJISIONINE
BBDKMBATh TOMY WM HWHOMY BHAY B JKECTKOH KOHKYpeHTHOW OoprOe. IlodToMy MOXHO YTBEp)KAaTh, HTO
B3aMMOJICHCTBHE PA3MYHBIX KOHKYPHPYIOIINX BHIOB PAaCTEHUI M KMBOTHBIX MOCTENEHHO copmmpoBaio Pazym
I Ipuponsr 3emiin. DTOT OHOJOTHIECKUI pa3yM BILIETEH B O0IIyI0 pa3yMHyI0 TKaHb Bceenennoit. UIT mmaneTsl,
Kak Jr000¢ Co3HaHHE C BBICOTHI CBOETO BBICIICIO HUCPAPXMUYCCKOTO MOJOKCHUS, MOXKET PYKOBOJUTH Pa3BUTHEM
Ipupossl, naBasi «3eJEHBIA CBET» HAUOOJICe IEPCIICKTHBHBIM BUJIaM KMBOTHBIX U pacteHuid. [Tpupoaa 3emiu - 310
4yacTh pa3syMa BceleHHOW, KOTOpas pa3BHBACTCA CAaMOCTOSATCIILHO M HE3aBHCHUMO, HO IIOJYMHCHA 3aKOHY
9BOMIOIUOHHOTO pa3ButTis Co3Hanus TBopLa, MO KOTOPOMY TOIJNCPKUBAIOTCS HAMOOJEE CIOXKHBIC IKHUBBIC
OpraHu3MbI, HA0O0JIee MPUCTIOCOOICHHBIC M TAPMOHUYHO BIUICTCHHBIC B CYIIECTBYIOIINE MHIICBHIC IIETTOYKH.

Mos3r I[Tpupoasl 3eMin TOCTPOCH MO UEPAPXUUCCKOM JICCTHUIIE, TO €CTh COCTOMT U3 Psa sUECK MOCTOSHHO
B3aUMOJICHCTBYIOIIUX JIPYyT ¢ ApyroM. Kaxk[bIil OTAeNbHBIM BUJI pACTEHHS U )KMBOTHOTO MMeEET CBOIO siueiiky B UII
Ipupoasr 3emmu. Hanpumep, Kakaplii U3 NOABUIOB KOIIEK, MMEET CBOIO MH(MOPMAIMOHHYIO KIIETOYKY, TO €CTh
TUTPBI CBOIO, JIBBHI JAPYTYIO, JOMAIlHHE KOIIKKA TPEThI0. B 3aBHCHMOCTH OT cpenbl OOMTaHUS, OT MCTOYHHKOB
KOPMJICHHS, KQKIBIH U3 BUJOB XUITHUKOB COBEPIICHCTBYET HaBBIKH, O3BOJISIOIINE eMY Jy4Ille IPHUCTIOCOOUTHCS K
YCIIOBHSAM CYIIECTBOBaHMA. Tak y THTPOB Pa3BHBAETCS CKOPOCTh M BEIHOCIHBOCTB, y JIBBOB - CHJIA, y TOMAITHUX
KOIIEK OOTraTCTBO PAacKpacoK, YTOOBI MX OXOTHEE pa3Oupalid JIOAH, KOTOPhIE KOPMST M COAEpX AT MX. 3a cueT
MyTaI[i¥ TOJIC3HbIC MPU3HAKK OTPaOATHIBAIOTCS HA PsAC MOKOJCHUH KUBOTHBIX, M KOTJIa HAKOIHUTCS JOCTATOYHAS
KPUTHYECKAs Macca, HOBBIM aJaNnTallMOHHBIN MEXaHM3M 3aIllUCHIBACTCS B COOTBETCTBYIONIYIO SYCHKY. Bo3HUKIIMI
MOJIC3HBIN MPU3HAK MOJIYYaeT IPABO HA CYHICCTBOBAHHE, M OYJCT MPOSBIATHCS y OONBIIMHCTBA XUBOTHBIX 3TOTO
BUa. Pa3yMHBIC STYCHKH OTIIENBHBIX BUIOB KOIICK TOPU30HTAIBHBIMHU CBA3SIMHU 00BEIUHEHBI MEXy COOOK0, HO OHH
MOJYMHEHBI OO0INeH pa3yMHOM sYelKe MOoJ| Ha3BaHMEM - CEMEWCTBO KOIIAYbMX, (HA3BAHUC Pa3yMEETCs JIUIIb
JOCTaTOYHO YCIIOBHO OTPa)KaeT PeajbHYI0 KapTHWHY; HA3BaHUS - 3TO BCETO JIMIIb YEJOBEUECKHE TEPMUHBEI,
MO3BOJIIIOIINE HAM OTACIHTH YPOBHH CIIOXHOCTH APYT OT Ipyra). Bce TouHO Tak ke, Kak WX KBaTH(QHUIHPYET
YeNoBEK, KOTOPHI ropa3no mozxke, yem WII mmaneTsl, cran pa3duparbes B 3aKOHAX Pa3BHTHS KUBOTHOTO MHUpPa U
KBaJH(HUINPOBATH OTIEIbHBIC BUABI )KHBOTHBIX.

1.7 Jlekmus Ne6 ( 2 gyaca).
Tema: «<KOCMOJIOTUSD»
1.7.1 Bonpocsl JieKIuM:

1. Oco0EHHOCTH BOJTIONMOHHBIX MPOIIECCOB B MPUPOJIE.

2. Knaccuueckue npencrasinenus o0 soironuu Beenennoii. O0mias Teopus
OTHOCUTEIIBHOCTH M KOCMoOJIoruueckas mozielib A.A.@puamana.

3. CoBpemenHbIe TpecTaBieHus 00 sBomonnn Beenennoii. Konnenmus bonbioro
B3pebiBa 1 ee skcriepuMeHTaIbHOE 000CHOBAHHUE.

4. Bropoe Hauano TepMoauMHaMHUKHU ¥ runore3a ToMcoHa o “TennoBoil cMepTu’”
Bcenennoii.

5. CaMonpou3BOJIBLHOE POXKICHUE 3BE3] U3 ra30-MbUIEBBIX 00J1akoB. JKU3Hb 3BE3]1

Kak “00pp0a” MEeXIy IpaBUTAIMOHHBIM C)KATHEM U TEIUJIOBBIM paciiupeHneM. Bo3mokHbIe
CIICHAapHH “CMepTH’ 3Be3/: Oelnble KapJIuKu, HEHTPOHHBIE 3BE3/1bl, YePHBIE JIBIPHI.

1.7.2 KpaTtkoe coaep:kaHue BONPOCOB:

1. Ocobennocmu I60ITIOUUOHHBIX NPOUECCOB 6 npupode

DBOJIIOIMOHHOE YYEHHE - KOMIUIEKC 3HAHUH 00 MCTOPUYECKOM Pa3BUTHH (IBOJIIOIUHU) KUBOW MPUPOJIBI.
DBOJIIOLIMOHHOE YYCHHE 3aHUMACTCSA aHAIM30M CTAHOBIICHUS ajanTanuid (IpUCHOCOONICHUi), HSBOIIOIUH
WHIUBUAYAILHOTO Pa3BUTHS OPraHU3MOB (OHTOrCHE3a), (PAKTOPOB HAIPABISIONIMX SBOJIIOLUIO, W KOHKPETHBIX
MyTell UCTOPHYECKOTO pa3BUTHUs ((UIIOreHe3a) OTACIBHBIX TPYII OPraHU3MOB M OPraHUYECKOTO MHUpPA B IIEJIOM.
OCHOBY 3BOJIFOLIMOHHOTO YYCHHUS COCTABISCT SBOJIOIUOHHAS Teopus. K DBOJIOIMOHHOMY YYCHHIO OTHOCSTCS
TaKXKe KOHIICTIIIUY MPOUCXOKICHUS J)KU3HU U IIPOUCXOKICHHUS YCIOBCKA.

CBO€OOpa3HbIM OTOOpPAKCHUEM JUANICKTUYHOCTH SIBJICHUA M IPOIECCOB MPUPOMBI SIBISCTCS PACKPHITHC
JMHAMHYECKUX U CTATUCTUYECKUX 3aKOHOMEPHOCTEH B IPUPO/IE.

[Mporecchl, MpoTeKaroliMe BOKPYT HAC HE BCErAa MOJAAIOTCS TOYHOMY oObsicHeHHIo. [lepen yenoBexoM
BCerja crosuia npoOiiemMa co3faHus TaKuX MOJeliell M METOHOB MO3HAHHWS, KOTOPble Obl CMOTIIM OOBSCHHUTH
HEMO3HaHHOE.

MHUKpPOMHp - 3TO MHP MeNbYalIlinX 4acTHll (MOJIEKYJ, aTOMOB U T.J.), @ MAKPOMHp - 3TO MHpP KPYITHBIX
TeJl, COCTOSIINX U3 MHOXKECTBA MeJTbUaiIINX YaCTHII.
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B pesynbrare u3y4deHUsl JABMKEHHS MHKPO- U MaKPOCHCTEM B MNPUPOJE ObLIM BBISBICHBI MHOTHE
3aKOHOMEPHOCTH MPOTEKAHHS ITUX MPOLEcCoB. V3yueHneM NBIDKCHUSI MAKPOCHCTEM 3aHMMAETCs pa3fiesl MeXaHUKU
nuHamuka. Kiaccudeckast auHaMuka 6a3upyercst Ha 3-X OCHOBHBIX 3aKOHaX HbIOTOHOBCKOW MexaHWKH. Mcnosb3ys
9TH 3aKOHBI, AMHAMUKA CIIOCOOHA PEIMTh 3a/a4d MO ONMPECTCHUI0 CUIIBL, MOJ| JISHCTBHEM KOTOPOM MPOUCXOIMT
JIBIDKCHHE TeJia, €CJIM M3BECTEH 3aKOH JBW)KEHHS JAHHOTO TENa, a TAKKE ONMPEJCIUTh 3aKOH JBMKEHHS Teja, eClid
W3BECTHBI CUJIBL, ISHCTBYIOIINE HA HETO.

JluHaMu4ecKre 3aKOHBI MPIJIOKUMBI K HCCIICOBAHUIO JBMKCHHS BCEX OOBEKTOB MAaKpOMHpA: TBEPABIM,
JKUJIKHM ¥ Ta3000pa3HbIM TejIaM, YIPYTUM U JeQOPMHUPYEMBIM, K TE€IaM NEPEMEHHOW MaCCHI.

B MHKpOMHpE TOCIIOICTBYIOT CTATUCTHYCCKUE 3aKOHBI, KOTOPBIC MOXKHO MPHUMEHSITh TOJBKO K OOJBIINM
COBOKYITHOCTSIM, HO HE K OTICIbHBIM HWHAMBHAyyMaM. KBaHTOBas MeEXaHWUKAa OTKa3bIBACTCS OT IOHCKA
WHIMBUAYAIGHBIX 3aKOHOB JICMEHTAPHBIX YaCTHUI[ U YCTAHABIUBACT CTATUCTHYCCKHIE 3aKOHBI.

B nuHaMuYeckMX TEOpHUSIX SBJICHUS TMPUPOIBI MOMYHHSAIOTCS OIHO3HAYHBIM  (JIMHAMHYCCKHM)
3aKOHOMEPHOCTSIM, & CTAaTHCTHYECKHE TEOPHH OCHOBaHbl Ha OOBSICHEHHH MPOLECCOB BEPOSTHOCTHBIMHU
(CTaTUCTUYIECKUMU ) 3aKOHOMEPHOCTSIMH.

CBO¥iCTBeHHBIE /151 00BEKTOB MUKPOMHPA CTATUCTUYECKUE 3aKOHOMEPHOCTH, a AJisl 00bEKTOB MaKpOMHPA
JMHAMHYECKHE 3aKOHOMEPHOCTH SIPKO IEMOHCTPUPYIOT TUANCKTUYECKHI XapakTep pa3BUTHs MPUPOAHBIX SIBICHUN
U npoueccoB. Kpome TOro, packpbiTe CTATHCTHYECKHX W JWHAMHUYECKHX 3aKOHOMEPHOCTEH JEMOHCTPUPYET
JIMAJIEKTHYECKYIO CBS3b MEKIY CIIy4allHbIM U HEOOXOUMBIM.

2 Knaccuueckue npeocmasnenus 00 seontoyuu Beenennou. Obwas meopus
OMHOCUMENbHOCIU U KocMoNo2uyeckas mooenb A.A. Ppuomana.
CoBpeMeHHasi KOCMOJIOTHS CTPOUT MOJIeN BeeneHHOM NCXOIs U3 YPaBHEHUS TATOTECHHUS U3 O0IIEeH TeOpuHn

OTHOCUTENILHOCTH A. DiiHmTeiHa. OHO nMeeT MHOTO pemeHuil. [TepByro Monenp pazpadoTan cam A.DWHIITEHH B
1917 r..

OTa MOZIEeTb UMEET CTALMOHAPHBIA XapakKTep:

- Bcenennas crannonapHa,

- OeckoHEYHa BO BpEMEHH

- Oe3rpaHMYHa B IIPOCTPAHCTBE.

B 1922 r. poccuiickuii MatemMaTHk u reo¢pusuk A.A. @punmaH nan cBOe pelICHHE YpaBHEHHUsS oOmen
TEOPUH OTHOCUTENIBHOCTU A. DHHIITEWHA, UMEIoIIee TPU BapUaHTa!

1. B cmyuae, korga cpenHss IUIOTHOCTh BELIECTBA U U3JIyYEHUsS paBHA KPUTUYECKOM BEIUYUHE, TO
MHUPOBOE IIPOCTPAHCTBO SIBISETCS €BKIMIOBBEIM U BceneHHas HEOTpaHMYEHHO PACIIUpPSETCs OT NMEPBOHAYAIBHOIO
TOYEYHOTO COCTOSTHHSI.

2. Ecnm ke cpenss INIOTHOCTh MEHBIIIE KpUTHIECKOH, TO MPOCTPAHCTBO 00mamaeT reomerpueii H. 1.
Jlo6GaueBCKOTO U TaK e HEOTPaHNUEHHO PaCIIUPSIETCS.
3. W, B-TpeTbHX, €CIM IUNIOTHOCTH OOJbIE KPUTHYIECKOW, MPOCTPAHCTBO BcelleHHOW OKa3bIBacTCA

PHMaHOBBIM, pacliupeHre BceleHHOW Ha ONpeNesIeHHOM JTarle CMEHSETCS CKAaTHEM U TPOJI0JDKAETCS BIUIOTh 10
TOYEYHOTO, CHHTYJISIPHOTO COCTOSTHHS.

Kak moka3piBaloT OOBCKTUBHBIC HaHHBIC, IUIOTHOCTh BCENCHHOW MEHBIE KPUTHUYCCKOW, T.e. Oojee
BEPOsATHA MOJAETbh BTOporo tuma co BpemeHeM H.M. JloGaueBckoro u OSCKOHEYHBIM pacHIMpeHueM. Paciupenue
BceneHHoOW cumMTaeTcs YCTaHOBICHHBIM (DakToM B pe3ynbTare oOHapyxkeHus d¢dexra K.JJommiepa, kpacHOTo
CMCIIICHUS — CMEIICHUS JIMHUIA B CIEKTPE WCTOYHHWKA H3IYYCHHUS B CTOPOHY KpPACHON 4YacTH CIEKTpa IIo
CPaBHCHHIO C JIMHUSMH OSTAJOHHBIX CIEKTpOB. KpacHoe cMeleHHEe BO3HHKAET, KOTJAa PACCTOSHUEC MEXKIY
HMCTOYHUKOM M3JIYUCHHS U €T0 IprueMHUKoM yBenmauBaeTcs (3ddext K. Jonmmepa).

B 1929 r. D.I1.Xa661 0O0HapyXWI, 9TO BCE TATAKTHKH IBUXKYTCS OT HAC CO CKOPOCTHIO, BO3pacTaronieit
MPOTMOPIMOHAIBHO PACCTOSTHHUIO V~T, YTO TOXKE CBUACTEIHCTBYET O PACHINPEHHH BCEJICHHOM.

3 Cospemennvle npedcmasienus 00 deoaoyuu Beenennon. Konuenyusa Boavuwozo

B3Dbl€a U ee dKCnepumenmaibroe obocHosanue.

CylIecTByeT Tak Ha3bIBaeMasi MOJCIb «ropsdeii» BeeneHHOM Wit «00BIIOTO B3PHIBAY.

B cooTBercTBHHE € 3TOI MOJENBI0 BeeneHHas BOHUKIIA CIIOHTAHHO, B PE3YJIbTATE B3PHIBA M3 COCTOSHUS C
OuYcHb OOJIBIION IUIOTHOCTBIO M JHEprueil (cocTosHus CHHTYJsIpHOCTH). [lo Mepe pacuiupeHus TeMmIepaTtypa
Bcenennoi cHmkanach OT 04€Hb OONBINON O HU3KOH, IIPU KOTOPOH BO3HHKIIM YCIIOBHS U 00Opa3oBaHUS 3BE3] U
rajakTuk. B Tedenue 1 MiH. JeT Temneparypa Obiia 0OJbIIe HECKOIBKUX THICAY TPalyCcoB, IPU KOTOPBIX HE MOTYT
00pa3oBaThCs aTOMBI. 11 KOCMHIYECKOE BEIIECTBO UMENO BUJI Pa30TPETO IIa3MBI, COCTOSAIICH U3 HOHH3HUPOBAHHOTO
BoJopona u remus. Y Tonpko Koraa Temrmeparypa BceneHHO#M cHuM3MIack 10 TemmepaTypsl noBepxHocTu ColHIa,
BO3HHKJIM TIEPBBIE aTOMBI. JTa MOJENb Topsdeil BcemeHHON SKCIEpHMEHTaIbHO IOATBEPIMIIACH B PE3YNbTATe
OTKPBITHS B 1965 T. peTUKTOBOTO M3IIYI€HUS — MUKPOBOJIHOBOT'O (DOHOBOT'O M3IydeHUs ¢ Temrieparypoii 3 K.

CoBpeMeHHBIE KOCMOJIOTHYCCKIE MOJeNn BceneHHo# 0a3upyroTcs Ha oOIield TeOpHUU OTHOCHTEIBHOCTU
OUHINTEHA, B COOTBETCTBHM C KOTOPOW METpPUKA MPOCTPAHCTBA M BPEMCHH OIPEACICTCS paclpele/iCHUEM
TrPaBUTAIIMOHHBIX MAacC BO BceneHHOM, cBOCcTBa KOTOPOH OOYCIOBJICHBI, MPEKAEC BCErO, CPEIHEH IIOTHOCTHEO
MaTEpHH.
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4 Bmopoe nauano mepmoouHamuxu u cunomesa Tomcona o “mennogou cmepmu’”’
Bcenennoii.

Bropoe Hauano TepMOAMHAMHUKHN Ha COBPEMEHHOM YPOBHE MPUHATO OMUCHIBATH ¢ nomolbio DOHTPOITNN.

OHTponust — (YHKUIMS COCTOSIHUSL CHUCTEMbI, MHOJHBIA andQepeHnurans KOTOpod = 3JeMEHTapHOMY
NPUBEIEHHOMY KOJIMYECTBY TEILIOTHI.

AS >0 - MPUHIMIT HEYOBIBAHUS DHTPOIUHM — SHTPOIMHUS BO3PACTACT B JIFOOBIX MPOIECCaX BEIYIIMX K
PaBHOBECHIO.

Bonbiman BbIBeN CBSI3b SHTPOIIMU U TEPMOJUHAMUYECKON BEPOSTHOCTHU:

S=k InW rae k — mocrosinaas boiapiMana W — T/I BEPOSTHOCTh COCTOSIHUSI CUCTEMBI T.€.
BEPOSATHOCTH HAXOXKICHUS CHCTEMBI B TOM HJIH HWHOM COCTOSTHHUH.

IIpoBenéM MbICIEHHBIN SKCIIEPUMEHT: COCY/1 Pa3/IeTICHBI il Ha 2 9acTH TIOMECTUM 4 MOJICKYJIbI.

Makpormoaxo/i — Bce MOJIEKYJIbI OJIMHAKOBbI

MHUKpPONOAX0/] — MOJICKYJIbl PA3IMYMMBbI B KX MOXKHO TIPOHYMEPOBATh.

MEPBOMY COCTOSIHHIO, KOTJIa BCE MOJIEKYJIbl B OJHOHM 4YacTH 1 MaKpOCOCTOSIHHE — COOTBETCTBYET OJIHO
MuKpococtostaue. 1,4, 6,4, 1.

[Momy4yunu, YTO MATH MAKPOCOCTOSIHUSIM COOTBETCTBYET 16 MHUKPOCOCTOsHUI. B TpeTheM cOCTOSHHU
PaBHOBECHOM camasi OOJIbIllasi BEPOSTHOCTh B COOTBETCTBUU C (popmyioit boibliMaHa B 3TOM COCTOSIHUM U camasi
Oosbias sHTpONHA. S~W

3HauyuT S ¥ OECIOPSIOK JOIKHBI OBITH CBS3aHBI.

S — mepa Oecniopsika (dem Oosbiie Oecnopsiika, TeM OoJibliie S), Mepa pacceHMBaHUs UHPOPMALUH. S Teaa
MaKCUMallbHa KOTJa TEJIO B TOPHU30HTAJIBHOM MOJOXKEeHHU. J[Jisi S XOpomio W OHAa MaKCHUMallbHa, KOrJa MYycop
pa30bpocaH 1Mo KOMHATE PaBHOMEPHO.

T.e. siBICHUsI CBSI3aHHbIE C MEpPEMEIICHHEM, C CO3JaHHEM OCCHOPSJOYHOTO JBWIKEHHS YBEIUYHMBACT
BEPOSITHOCTh COCTOSIHUSI. => 3TH SIBJICHUSI OYAyT ONpEAEIIATh HAPABICHHUE TPOTEKAHHS IPOLIECCOB.

II Havago TEpMOJMHAMUKN YCTAHABIMBAET CTPEMIICHHE BCEX TEN K Hanboliee BEPOSITHOMY PaBHOBECHOMY
COCTOSIHHIO.

O0600muB c€ 3T0 GU3NKH BBIABUHYIIN THIIOTE3Y O HEN30EKHOCTH TAKOTO COCTOSHYSI BcenenHoil, koraa Bce
(hopMbI 3HEprUH OYAYT IMPEBPALICHBI BO BHYTPCHHIOK M TEMIIEPATyPhI BCEX TEJ CPABHIIOTCI. => MPEKPATITCS BCE
MaKpOMPOIIECCHI — HACTYIIHUT «TEIUIOBas cMepTh BeenenHoy. B mpupoje octaHeTes TOIBKO OHA (OpMa JBIDKCHHUS
MaTepUH — OCCIIOPATOTHOEC Xa0THUECKOE ABIIKCHHE.

DHIeNbC: «ITO O3HAYAET CYIIECTBOBAaHUE TBOPIA — eciid BeeneHHas yMpET => oHa ObLIa KEM-TO CO3JIaHa.
K ToMy ke HET OCHOBaHUS MEPCHOCHUTH 3HAHUS OTPaHUUCHHOMN 00JIACTH Ha HEOTPaHHUCHHYIO BeeneHHYI0Y.

CoBpeMEHHHKH MOKAa3bIBAIOT, YTO MPEBPAIICHHS TPOUCXOIAT TOCTOSIHHO, 1a OHU TPEOYIOT ONpeaenEHHbIX
YCJIOBUIiA, HO OHU BO3HUKAIOT HEN30EKHO B IPHUPO/IC.

5 Camonpousgonboe poofcdenue 36€30 U3 2a30-nbliesbix _obnaxos. JKusHb 36e30 Kak
“60Db6a” MeNHCOY 2PpABUMAYUOHHBIM _CHCAMUEM U_MENI08blM _pacuiuperuem. Bo3modichble

cyenapuu “‘cmepmu”’ 36e30. benvie KAPAUKU, HEUMPOHHbLE 36€30bl, YEePHBLE QbIPbI.

Kocmomaorusi — 3To Hayka 0 CBOMCTBAaX M SBOJIIOLIUH BCEJICHHOM.

BcesieHHast — 3TO COBOKYITHOCTH BceX (hOpM MaTepry U HaOJIIOTaeMBIX SBIICHHUM.

MeTarajJakTHKa — 3TO YacTh BceeHHO#, KoTopast JOCTYITHA HAIIIMM HaOIIOICHUSM.

Kak mokazamu Teopetudeckue pacuetsl A. @puamana mu3 odmedt Teopun oTHOCUTENbHOCTH (1922 T.) M
HaOmonenust O. Xaoona (1929 r.), MeraranakTuka pacuupsemcs (HecTallMOHapHa) BMECTe CO BCei Marepueil B
HEH U CO37aBaeMbIM 3TOW MaTepUeii MPOCTPAHCTBOM. XapaKTep U CKOPOCTh PACIIUPCHUS ONPEACISIIOTCA 3aKOHOM
Xabbna.

3akon Xab60ma (W 3aKkoH «pazdezanusy 2aniakmuk): CKOPOCTh V yIaleHHs! OT HAC JAJEeKOH TalakTHKA
HPSIMO TPOMOPIUOHANBEHA PACCTOSHUIO 0 TajdakTuku » (v = Hr), npu 3toM kodpduuuent H (nocmosnnas Xabona)
OJIMHAKOB TI0 BCEM HAIPAaBJICHUAM HEOOCBOIA.

Orcroma crexyeT, 9To MeraramakTuka HMeEeT CBOH 6o3pacm (BpeMs OT Hadajla pacIIupeHus) u
Kocmoaoeuveckuti eopusonm (€ro paamyc paBeH IPOM3BEICHMIO BO3pAacTa Ha CKOPOCTh CBETa M OIPEIEINIIeT
MaKCHUMaJbHOE pAacCTOSHHE, Ha KOTOPOM MBI MOXeM o00o03peBaTh OKpyxaromuii mup). Ilo coBpeMeHHBIM
HaOJIOIEHUSAM BO3pacT MeTaranakTHKe cocTaBiseT 13 — 15 mupa. et (OH mpUMepHO paBeH 00paTHOM BEIMIMHE OT
MOCTOSIHHO# Xa661a) U pajiyc TOPH30HTA PaBeH IO MOPSAKY Bexmaunbl 102 MeTpos.

Jnst moHuManus cBoWcTB Mertaranaktuku (v Hamield BceneHHOI) B KOCMOJIOTMHM HCIOJB3YIOTCS JABa
TPUHITHIIA!

Kocmousornyecknii mpuamun: IIpocTpaHCcTBEHHOE pacmlpeieicHue Martepun B MeTaralakTuke B
JIOCTATOYHO OOJBIIUX MacmITabax OJJHOPOIHO M U30TPOITHO, T. €. Y MeTaraJlakTHKU HET KaKOro-IH00 IICHTPA.
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AHTponHblii mpuHuun: CyIecTBOBaHHE M CBOWCTBA HAOMIONAEMBIX CTPYKTYP M CHCTEM OKPY’KAaIOIIEro
Mupa (aTOMOB, MOJIEKYJ, 3BE€31 U T. 1.), @ TaKXKe YeJIOBeKa (CaMOl CIIOXHOW M3 M3BECTHBIX HAM MAaKpPOCHCTEM) U
JIPYTUX KUBBIX OPTaHU3MOB OOYCJIOBJICHO OTpECIICHHBIMA CBOWCTBAMHU Hameld BceneHHOW, B YaCcTHOCTH,
KOHKPETHBIMH 3HAYCHUAMH VHUBEPCANLHBIX PU3UYECKUX NOCOAHHBIX.

Tonkasi HacTpoiika BcejeHHOW: W3BeCTHBIE YHCIECHHBIC 3HAUCHUS VHHUBEPCATbHBIX (UINIECKUX
TIOCTOSIHHBIX OTIPENIEISIIOT CBOMCTBA BCEX HAOIIOAaEMBIX CTPYKTYp MeTarailakTHKH (AaTOMHBIX SIIEP, aTOMOB, 3BE3]
U T. J.) TaK, 4TO JaX¢ HEOOJbIINEC HM3MEHCHHs (Pa3yMEeTCsi, MBICICHHBIC) 3THUX IMOCTOSIHHBIX MPHUBEIU OBl K
HEBO3MOXXHOCTHU CYIICCTBOBAHHS OTMEUCHHBIX CTPYKTYP; 3TO KOCBECHHO YKa3bIBAaCT HA BO3MOXHOE CYILICCTBOBAHUE,
Kpome Hauleil BcenieHHOM, U Apyrux BCeNEHHBIX.

MerTaranakTika 3aMoJHCHA 6elyecmeom B U3BECTHRIX HaM (popMax (3BE3/bl, TaIaKTUKU, MEK3BE3IHBIN ra3
U TIBUIb, KOCMUYECKHUE JIYUN), PETUKIMOBIM USTYUeHUEM, KMEMHOU Mamepueliy, Wl «CKPblmou Maccoi» (BEIEeCTBO
B HCHM3BECTHBIX (POpPMAax) U THUIOTCTUYCCKON «meMHOU sHepeuei», KOTOpas OMPEHCNACTCS KOCMOLOSUYECKOU
NOCMOSIHHOLL.

PenukToBoe wu3nydeHue — (HOHOBOE M3OTPONHOE DJICKTPOMArHWTHOE M3IydYeHHE MeTaranakTuku
(pamuolrym) co CIIeKTpOM aOCOIIOTHO YEPHOTO Tella U TeMiiepaTypoi 2,725 K; ero cymecTBoBaHHE MOATBEPKIAET
teoputo Bosbmoro B3pbiBa, coriacHo KOTOpOit B MOMEHT poxIeHus Hamra Beenennas (MeraranakTuka) umenna He
TOJILKO OY€Hb OOJBIIYIO TUIOTHOCTh, HO W OYEHb BBICOKYIO Temmeparypy. OOriee 4uciio (GOTOHOB PEIMKTOBOTO
M3JIY9YCHHUS IPUMEPHO B MIJUTHAP. pa3 OOJIbIIE YUCIa IPOTOHOB, YTO KOCBEHHO YKa3bIBAET HA TO, UTO BCKOPE MOCIIE
MOSIBIICHHS B MeTarajgakTHKe BeliecTBa OOJbIIas 9YacTh YaCTULl AHHUSUIUPOBALA CO CBOMMHU aHTUYACTHUIIAMHU.

l'anakTAKH — TUTaHTCKHE CHUCTEMBI 3BE3Jl, MX IUIAHCTHBIX CHCTEM, MEXK3BE3IHOW WbUIM U Ta3a,
00bEANHEHHBIE CHIIAMU TATOTEHUS; IO (POPME Pa3IMYAIOT CRUPAIbHbIE, DIUNIMUYECKUe U HeNPABUIbHbLE; PA3MEPDI
or 10” 1o 10% m; obwemmusiorcss B ckontenus (pasmepamu 10 M) u ceepxckonnenus (pasmepsr 10°* wm),
COJIEpKAIC MHOTHE THICSYM TaJAKTHK; MPEIIOIaraeTcsi, YTo B MeTaratakThke B MpelesiaX KOCMOJIOTHYECKOro
TOPH30HTA UMEIOTCSI MHOTHE MIJUTHAPABI TadakTUK. CYUTAETCs, 9TO BO3PACT BCEX TaJIAKTUK MPUMEPHO OIMHAKOB U
cocrasisieT 10 — 12 mup. Jer.

3Be3bl — TUTAHTCKUE MJIA3MEHHBIE MIAPHI, B HEApaxX KOTOPHIX IPU BBICOKHX TEMIIEpaTypax M JaBICHHUIX
MPOMCXOINUT IpEBpaIleHHe BOAOPOJa B TENMH W Apyrue Oonee TsHKEIble XMUMHUYECKHE JJIEMEHTHI B PE3yNbTaTe
MePMOSIOEPHbIX  peakyuii C BBIICJICHHEM OTPOMHOTO KOJHYECTBA DJHEPTUH  (36€30Hbll  HYKACOCUHME3).
MexaHnueckoe paBHOBECHE 3BE3/IbI 00ECIIEINBACTCS PABCHCTBOM CHJI B3aMMHOTO NMPHUTSKEHHUS YAaCTHI BEIIECTBA K
UCHTPY W JABJICHUEM TOpsuei IUia3Mbl HApYXKy, a TCIUIOBOC PABHOBECHE — YCTOWYHMBBIM OallaHCOM 3HEPTHUH,
BBIJICIIAIONICHCS B SACPHBIX PEAKIMAX U DJICKTPOMATHUTHBIM U3JIYUCHUEM 3BE3/bI (BMECTE CO 36€30HbIM 6€MpPOM) B
OKpYyXaromuit kocMoc; okojo 90% cBeTsIerocs BelecTsa B rajlakTUKax (10 Macce) COAEPKUTCS B 3Be3/ax.

CostHue (CpemHss HOpManbHAs 3BE3a U UCTOUHMK KM3HH Ha 3emue) mmeer maccy 2.10°° kr, nmamerp
1,4.10° M (8 109 pa3 Gompiie guametpa 3emin), Temmeparypy mnosepxuoctd 5800 K, ceemumocms (mommyio
MOIIHOCTh u3TydeHus) 3,8.10%° Br, uTo maer Ha paccrosmmu 150 MuH. KM (CpelHHil pajmyc OpOMTHI 3eMmili)
IOBEPXHOCTHYIO MOIIHOCTh W3/Iy4eHHs puMepHO 1,4 KBT/M® (conmeunas nocmosmmas); BO3pAcT — MPUMEPHO 5
MIIPJ. JIET.

Hama TanakTuka OTHOCHTCS K pa3psAy COUpPAIbHBIX, MMeEeT (pOpMy Bpalmaromerocs OTHOCHUTEIHHO
IIOCKOTO I¥cKa auamerpoM okono 100 cB. et (1 cBeroBoii rox = 9,5.10'° M) u Tommmay npumepro B 10 pa3
MeHbI1e; cofepkuT 150 — 200 mupa. 3Be3n (OONBIIMHCTBO M3 HUX MMEIOT Macchl, Oiu3kue kK Macce CoJHIA WITH
MEHBIIIE); UMEET YeThIpe IMUPOKHUX 3aKPYUCHHBIX «XBOCTa» (Cnupanvhvle pykasa), HaOmomaeTcss Ha HeOe B BUIE
MIMPOKO# 1onocel Mneunoeo Ilymu; ConHEYHAs CHCTEMa PACIOJIOKEHA MOYTH B ICHTPAIBHON IIOCKOCTH JHCKA
lanakTiky Ha paccTossHMM 28 TBIC. CB. JIET OT €€ IICHTPa, BOJNM3M BHYTPCHHETO Kpas OJHOTO W3 CIHPAIBHBIX
PYKaBOB, coBepluasi 01uH 000pOT BOKpYT ocH ["anakTuku 3a 220 MIIH. JIeT.

Kpome nopmanvueix 3Be3n, nopooHsix Comnuiy, B IalakTHKe OOHApYKEHbBI cueaumuvl U CEEPXSUSAHMNbL,
MyJIbCUPYIOIINE 3Be3Nbl (yegdeudsl), benvie kapauku, nyrvcapvl (HeumpoHHble 36e30bl), MAPOBBIC U PACCESHHBIC
CKOIIICHHS 3BE3[l, a TAK)KE THTAHTCKHE 00JIaka MEX3BE3THOTO T'a3a, B KOTOPHIX U B HAIIE BPEMsI POXKIAIOTCS 3BE3/IbI.

Beable kapamkM — KOHEYHas CTaaWs SBOJIOMUHM 3Be3Nl ¢ Maccamu, Omm3kmmu K Macce CoiHma, ¢
miotHocThio BemectBa 10° — 107 r/em® (wis cpaBHeHms cpemmsis mwiotHocTs Comuma 1,4 r/cM’), B KOTOPBIX
TPaBUTAIIMOHHOE TPHUTSDKEHHUE BEIIECTBAa K IICHTPY 3BE3/bI YPABHOBEIINBACTCA K8AHMOBbLM TPOTUBONABICHUEM
BbIPOAHCOCHHO20 INIEKIMPOHHO20 2d3d.

HeiiTpoHHble 3Be3bl — KOHEYHAS CTAIMS HBOJIOIIH 3BE3/I C MacCaMH, B HECKOJIBKO pa3 OOJbIIE MacCHI
ConHita, ¢ mioTHOCTBIO BemtectBa 10" — 10" r/em’® (BBILIE MITOTHOCTH ATOMHBIX S7€p), B KOTOPHIX IPABUTAIMOHHOE
NPUTSHDKCHUE BEIIECTBA K IICHTPY YPABHOBCIIMBACTCS K6AHMOBbIM TPOTHBOIABICHUEM GbIPONCOCHHO20 2a3d
HelmpoHog, HaDIIOJIAITCI B BUIC NYIbCAPOE, UCIYCKAIOIIUX MYJIbCUPYIOIICE JICKTPOMArHUTHOC H3IIyYCHHE B
Pa3IMYHBIX JUANA30HAX CIIEKTPA.

YepHble ABIPHI — CBEPXIUIOTHBIC CTYCTKHM MAaTCPUU, 3aMBIKAIONIUE MPOCTPAHCTBO-BPEMsI BOKPYT ce0s U
OTJICIISIONINE €r0 OT OCTATBHOM YacTy BcelleHHOM; HUKaKoe TeJo U TaXKe CBET HE MOTYT U30eKaTh MaJICHHS B IICHTP
YEPHOH JBIPHI, €CITU MEPECTYIAT TPaHUIly chHephl ee MPUTHKEHUS (copusonm cobvimuii). 3BE3qHBIE YePHBIC ABIPHI
MOTYT 00pa30BBIBATHCSI HA KOHEYHOH CTaINH SBOJIIOLINY MAaCCUBHBIX 3BE3]I TIOCIIE BCTIBIIIKH C8EPXHOBOI.

CBepxHoOBBIe (3B€3/1b1) — CBEPXMOIIIHBIEC BCIBIIIKH IPH B3PHIBE MACCUBHBIX 3Be3[ (¢ Maccamu B 10 u Goee
pa3, yem Macca ConHIIa) Ha 3aKITIOYUTEIHHON CTAaAWM WX DBOJNIONHH, B Pe3yibTaTe YEro OHHU IMPEBPAIIAlOTCS B
HEHTPOHHBIC 3BE3/IBI HIIM YepHbIe ABIPhL. [IpH BCIBIIIKE 33 HECKOIBKO HEAeb BhIemsercs sneprus 10 3.10* [k ¢
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MOUIHOCTBIO H3JIy4E€HUS ~10% BT, a Takke ucmyckaeTrcs MOIIHBIA NOTOK HeHTpuHO. CUMTAETCs, YTO BCHBIIKU
CBEPXHOBBIX — OCHOBHOW UCTOYHUK 00pa3oBaHus B MeTaraiakTHKE XUMHYCCKUX 3JICMEHTOB, TSDKEJIEE JKesesa.
ITanbl KOCMHYECKOMH YBOJTIOIUN:

1. 20 Map. 1eT Ha3aa — OOJIBIION B3PHIB;

2. 3 MuH. crycTs — oOpa3oBaHHE BEIIECTBEHHOW OCHOBHI BceeneHHoH ((OTOHBI, HEHTPHUHO,
HNPUMECH SJep BOJOPO/I U Tellusl, SICKTPOHBbI);

3. 4yepe3 HECKOJIbKO COTEH ThICSY JIET — MOSIBIICHUE aTOMOB JIETKHUX JJIEMEHTOB,;

4, 19-17 mupa. neT Ha3ax — 0Opa3oBaHUE TAaKTHK;

5. 15 mupa. ner Hazaj — MOSIBJICHWE 3BE3] IEPBOTO IOKOJIEHHS, 00pa3oBaHHE aTOMOB
TSDKENBIX 2JIEMEHTOB;

6. 5 MiIpa. net Hazaj — poxaeHue ConHua;

7. 4,6 Mup. NeT Hazax — 00pa3oBaHKUE 3eMIIH.

1.8 Jleknus Ne8,9 ( 6 yacon).
Tema: «BUOCOLIMAJILHAS IIPUPOJA YEJIOBEKA.»
1.8.1 Bonpochl Jieknum:

1. AHTpoONOreHe3 U 3Ha4yeHne OMOJIOTMYECKUX U COLUAIBHBIX (PAKTOPOB HA Pa3HbIX
€ro JTamnax.

2. DU3HOIOTUYECKUE OCHOBBI IICUXHMKH, COLMAIBHOIO IIOBEICHUS, JKOJIOIMU U
3I0pOBBS YEJIOBEKA.

3. Buocdepa kak skocucrema, ee CTPYKTypa, CBOMCTBA M (DYHKIIMOHHUPOBAHHE.

CoBpeMeHHBII YpOBEHb B3aMMOJAEHCTBHS YEJIOBEKA M CPEIbl, MPUHLUIBI OXPaHbl IPUPOIBI U
palnroHaIbHOTO IPUpPOAONOoab30Banus. Yuenue B.1M.Bepnanckoro o Hoochepe.

1.8.2 KpaTtkoe coaep:xaHue BONPOCOB:
1. Anmponozcene3z u 3Hauenue OUONOSUYECKUX U COUUATLHBIX (PAKMOPO8 HA PA3HLIX €20

amanax.

Buonorudeckoe 1 coUanbHOE B (PUIIOTCHE3E:

Homo Sapiens (uemoBek pa3syMHBI) — JWTSA TPUPOABI W OOMIECTBA, HEPA3pPHIBHOE EIMHCTBO
MPHUPOAHOTO, OWONOTHYECKOTO W CONMAIBHOTO, KOTOpHIE HE TOJNBKO TECHO CBS3aHBI MEXAYy co0oii,
B3aWMOJICHCTBYIOT, HO U B OIPEAEIICHHOM OTHOIICHHH B3aUMOOOYCIOBICHBI IPYT APYTOM.

YenoBek pa3yMHbIH Kak OHOJIOTHIECKUH BUI OTHOCHUTCS K

-THITy XOPJIOBBIX,

-MIOATUIY TO3BOHOYHBIX,

-KJIACCY MJICKOTIMTAIOIINX,

-OTpsIy IPUMATOB,

-CeMecTBY TOMUHUI,

-poIy YETIOBEK.

UYenoBeyecknid OpraHM3M — OHOJIOTMYECKAas MaTepualbHash OCHOBAa, HA KOTOpPOW B Mpolecce
COLMAIN3AIMN  CTPOWTCS, BO3ABHIACTCSA dUeJIOBeUeCKash JIMYHOCTh, JIMYHOCTh COLMAIBFHOTO  CYIIECTBa,
OpPTaHM30BAHHOTO B COOOIIECTBA, CIOCOOHOTO CO37aBaTh, CHCTEMATHYECKH HCIIOJIB30BAaTh M COBEPIICHCTBOBATH
opyaus Tpyla B IpoIecce MpPeIMETHO-MPAKTUIECKON MAeATeNFHOCTH, OO0NaJalomero pedblo, CO3HAHHEM |
camoco3HanueM. [lox BiusHIEM (aKTOPOB OMOIIOTHYECKOH IBOJIONHUU OPTaHMU3M YeJIOBEKa MPHOOpPET YHUKAIbHEIC
CUCTEMHO-(YHKIIMOHUPYIOIINE CBOUCTBA, KAYEeCTBA.

BuoJsiornyeckoe U counajbHOe B OHTOreHe3e.

[Ipobnema COOTHOILICHUST OHOJOTHYECKOIO M COIMAIBHOTO B HHAWBHIYaJTbHOM pAa3BHTHH YEJIOBEKa
paccMarpuBaeTCs B HAyKe HEOJHO3HAYHO.

I'eHeTHYCCKUI MMOTEHIIMAN YEJIOBEKa Peaiu3yeTcsl BO BpeMeHU. [10ATBEpKICHHEM 3TOMY CIyXaT (aKThI,
KOTJIa YEeJIOBEUCCKHE JICTH, MIIACHIIBI, MO B JDKYHIJIM M HECKOJIBKO JICT KUK cpenu 3Bepeil. HeoOpatumoe
OTCTaBaHHC WX B MHTCIUICKTYaTbHOM, COI[HOKYJIFTYPHOM Pa3BUTHU IIOCIIC WX BO3BPAILICHUS K JIFOASM HEBO3MOXKHO
OBLTO KOMITIEHCHUPOBATh, BOCCTAHOBUTh HUKAKUMH CAMBIMH YIIOPHBIMH yCHJIMSAMH BpadeH, IearoroB, Y4eHbIX. JTO
MOKA3BIBACT, YTO YEJIOBEYECKOE IOBENEHHE, S3BIK, KyJIbTYpa M pa3nuvHble (OPMBI COIMAIBHON NeSTEIHHOCTH
MOTYT OBITH YCBOCHBI HOBBIM MOKOJICHHEM TOJBKO Yepe3 COIMAIBHOE Hacledosanue, depe3 Iepenady COHaIbHOM
MIPOTPaMMEI B X07ie 00y4eHHS W BOCIUTAHUS B COOTBETCTBYIOIIEE, )KECTKO 0003HAYEHHOE BPEMSI.

B oHTOreHese WenoBeka BaXKHYIO POJIb WTPAIOT T€HOTUN W (eHotun. [ eHomun — COBOKYITHOCTH T€HOB,
JIOKAJM30BaHHBIX B €r0 XpOMOCOMaxX, HACJIEICTBEHHAs OCHOBa oOpraHmsMma. @ewomun — COBOKYITHOCTH BCEX
CBOWCTB W TPHU3HAKOB OPraHM3Ma, KOTOpBIC (OPMHUPYIOTCS B XOJAE €r0 HWHIWUBHIYaTbHOTO pa3BUTHA. DeHOTHIT
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3aBHCHUT OT TEHOTHIIA M Cpenbl, PEHOTHUII €CTh Pe3yJbTaT B3aMMOJACHCTBHS T€HOTHIIA, OpTaHM3Ma B IIEJIOM CO
cpenoii. DeHOTHII U3MEHIETCS B TEUCHHE BCCH KHU3HH, TOTIa KaK TEHOTHUI OCTAETCS MMOYTH HEM3MEHHBIM.

B3anMopeiicTBie HACIEICTBEHHOCTH M CpPEIbl B OHTOTCHE3E YENOBEKa OCOOEHHO BaXKHO B IEPHOIBI
WHTEHCUBHOTO (OpMHpPOBaHHMA OpraHW3Ma 4YeNOBEKa, €ro JHYHOCTH (IMOPHOHANBHBIN, TPYOHOH, METCKH,
TIOJPOCTKOBBIN, IOHOIIECKHH). Pa3BuTHe, amanTanus 4deloBeKa OCYIIECTBIAIOTCS IOJ BIMSHHEM IBYX IPOTpaMM
HACIIEICTBEHHOCTH: OMOJIOTHIECKOH 1 COIMAIbHOM, TeHOTHITA F CPEJIBL.

Takum o0Opa3oM, 6uonocuyeckoe ¢ 4eI0BEKEe — ITO OMOJOTHYCCKUE 3aKOHBI OOMEHA BEUICCTB U SHEPTHU,
o0ycioBiICHHbIE ~ MOP()O(PHU3UOIOTMICCKMMUA  OCOOCHHOCTSAMH  OpraHusma.  buonormueckoe —  3TO
Mop(h O YHKIIMOHAIFHASI OCHOBA, KOTOpasi 00ECICYNBACT MHIUBUAYAIBHOE MPHUCIIOCOOJICHUE OpraHu3Ma K Cpele.
Buonoruveckoe B 4enoBeke — HEOOXOIUMOE, HO HEJOCTATOUHOE ycinoBue. ColranbHOe — CUCTEMa MAaTEPUATBHBIX
U IyXOBHBIX  (DAaKTOPOB  OOINECTBEHHOTO  MPOMCXOXICHUS W  COBOKYIHOCTH  MEKYEIOBCUYCCKHUX,
UHTEPCYOBCKTUBHBIX, = KOMMYHHKATHBHBIX M  ICHXOSMOIMOHAIBHBIX  OTHOIICHUH,  BIWAIONUX  Ha
KU3HEIEATCITHHOCTD YENIOBEKa, €r0 3710POBhBE.

Buonornueckoe u connanbHOE OTHOCHTEIFHO TAPMOHUYHO CBSI3aHBI MEXKITy COOOH, 00pa3ys COIMaIbHOTO

YCJIOBCKA, TMYHOCTh.

2 Duszuonocuyeckue OCHOBbL NCUXUKU, COUUATLHO2O noeedenuﬂ, KoJlocuu u 300D06bﬂ

yenoeekda.

®DuU3NoNOrKs - HayKa 0 KU3HEACATCILHOCTH OpPraHu3Ma.

UenoBek sIBIsIETCS MHOTOYPOBHEBOI! )KMBOM CHCTEMOIA.

OTMeuaroT naTh YpOBHEI:

-CTPYKTYpHBIH,

- yHKITMOHATHHBIH,

-IICUXWYCCKUH,

-CO3HATCIbHBIN,

-TIOBEICHIECKO-IESTeTLHOCTHBIH.

B paMKkax cTpyKTypHOH OpraHH3aHy BBIICISIOTCS CHCTEMBI:

-OIIOPHO-/IBUTATENbHAS,

-CEpIEYHO - COCyquUCTa,

-IbIXaTebHAS,

-MAIICBAPUTEIbHAS,

-T0JIOBAs,

-3HJOKPHHHAS,

-TyMOpaJibHasl,

-HepBHAs.

[Ipu ananm3e ocoGeHHOCTEH (PI3HOIOTHHN YeIOBEKa HHTEPEC BHI3EIBACT HEPBHAS CHCTEMA.

HepBHas cucrema CBA3BIBACT BOCAWHO CTPOCHHE UENOBEKAa, €T0 COCTOSHHE W €ro moBeaeHue. HepBHas
cuctemMa BKJIoYaeT meHtpanbHyio cuctemy /ITHC/ m mepudepuiinyro. CoBpeMEHHOE €CTECTBO3HAHHE BHUIUT
MIEPCIEKTHBY B H3YYCHHUH YEIOBEYECKOTO MO3Ta B CBSI3U C ICUXUIECKUMH U (PU3NOJIOTHYECKUMH MIPOIIECCaMH.

Mo3sr paccmaTpuBaeTcss Kak HeHTp yrnpasieHus. OH cOCTOMT W3 15 MIIpA. HEPBHBIX KJIETOK-HEHPOHOB.
ExenneBnast ux tpata 10 50 ThICSY.

Kaxnprii yyacTok Mo3ra oTBe4aeT 3a 00pabOTKy ONpeJeNEHHBIX CHTHAJIOB. B COBOKYIMHOCTH C
COOTBETCTBYIOIIMMH PEICITOPAMH M KaHAJIAMH CBSI3M OHU 00pa3yroT aHanmu3aTopsl mo W.I1.I1aBnoBy: 3puUTEIbHEIH,
CIIyXOBOM, BKYCOBOM, OOOHSHHSI, KOXKHBIH /TAKTHIIBHBIA U O0JICBOW/, KHHECTCTHYCCKHIA.

B rojoBHOM M03Ty MOKHO BBIJICIIUTH TPH OCHOBHEIX OJIOKA:

-OJIOK perymsaIuu ToHyca U 00ApCTBOBAHUS;

-OJIOK TTOTYYEeHUS M XpaHEeHWsT HHPOPMAITUH /3pUTENbHBIC, CITYXOBbIE H 00IIeTyBCTBUTEIbHBIC 001acTH/;

-OJIOK POTPaMMHUPOBAHUS, PETYIISITNN U KOHTPOJISI IICHXUYECKON IeITeTbHOCTH /TT00Hast 00J1acTh/.

WN.I1.TTaB1OB BCIO HEPBHYIO NEATEIBHOCTh YENOBEKa OOBACHSAT (QYHKIIMOHUPOBAHUEM TPEX CHUCTEM
TOJIOBHOTO MO3Ta.

IlepBas cucreMa /MOIKOpKOBas/ MPUHUMACT arceHTOB M3 BHYTPEHHEHW Cpelbl OpraHWU3Ma /Troiof, OOJb,
BO30YXKICHHE/ M W3 BHEUIHCH Cpelbl MEpIENIUs - BOCHpUATHE. BTopas cucteMa BhIpabaTBIBACT OTHOIICHHE K
BOCIIPHHATOMY B HEMOCPEICTBCHHOM (hopMe. DTO - IIepBasi CHTHAIbHAS CHCTEMA.

Tpetss cuctema 0000IIaCT CUTHATBI I KOAUPYET UX CIOBaMU. DTO - BTOpas CUTHaNbHAs cuctema. OHa, Kak
U3BECTHO, CBOMCTBCHHA TOJBKO YCIOBEKY. Peub, B TOM uunciie u e€ BHYTpeHH:s (opMa, MO3BOISET OTPAKATh MUD B
MOHATHUSX, CYKICHHUAX, YMO3aKIFOUCHUSX, YTO U COCTABISCT CYTh MBIILICHHUS.

I'onoBHOI Mo3r yenoBeka acumMeTpuueH. [IpaBoe monyniapue (y mpaBnieid) ynpabiisieT JI€BOW CTOPOHOU
Tena, jeBoe - mpaBod. IIpaBoe momymapue BpeMs BOCIPHHHMAET CHHXPOHHO C TEKYIIUMH COOBITHSMH, JEBOE
BBIJICNIACT TOJBKO XPOHOJIOTHYECKYIO ITOCIIEIOBATEIBHOCTh. HampuMep, NMpH OTKIIOYEHHH HPABOTO MOIYIIAPHS
YeNIOBeK HAYMHAET MEePEeHOCHUTHh COOBITHS Ha TO BpeMs, Korja moiymiapue emé (yHKIMOHHPOBAIO, OH HE B
COCTOSIHUH OIPEIENIUTh BPEMS TO/la WIHM CYTOK MO COJHIY M O HAJIWYMIO TPABHI, HO 3HAET IOCIEIOBATEIHHOCTD
MecsIeB B roay. [Ipu oTKIIOYEHHOM MPaBOM MONYIIAPHH HAPYIIAIOTCS OHOPHUTMBL UemoBeK TepseT CIOCOOHOCTH
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OPHUEHTHUPOBATLCS B TOpoOje, Jiecy, He MOXKET OICHUTh PaCCTOSIHHE, TepseT ONIYIIeHHs "BBINIE - HIDKE", TUIOXO
OpHEHTHpPYETCS B CBOEM Telie /HH YMBITBCS, HH OAEThCS/. IIpHM OTKIIIOYEHHOM JICBOM IMONYIIAPHUH TEPSIOTCA
CHOCOOHOCTH K YCTaHOBJICHHIO JIOTHYECKHX CBs3eil, k aHann3y. Hampumep, 4eioBek He MOXKET OpHEHTHPOBATHCS O
toniokapte. [IpaBoe dopmupyer oOpa3 cOOBITHS /MEIOIUI0, KapTHUHY/, JIEBOE - MBICIUTEIBHOE, 110 3HAKOBOMY,
CIIOBECHOMY OTOOpPa)KCHHIO OHO OCYIIECTBISIET BRIYUCIUTENbHBIE omneparyy, Benét cuér. Crermduka momymapuit
oTpakaercs u Ha peurd. E€ akTHBHOCTH BBICOKA IPH BBHIKIIOYEHHOM IIPABOM ITONyIIApUH, HO YEIIOBEK HE MOXKET
OILICHUTH YMOIMOHAIBHYIO OKPACKY MPOU3HOCUMBIX (pas.

B nienom acummeTpust Mo3ra onpezesnseT U THI HOBeACHUs nHAnBHAA. Kak mpaBuiio, BcE ke, aKTUBHOCTh
MOJYIIAPUA HE MPOSBISICTCS PE3KO M OOJNBIIMHCTBO JIFOJCH Jake HE 3aMCYalOT HMX OCOOCHHOCTEH, OJHAKO
MICUXOJIOTMYECKUMH METOJaMH BBISBHTH THIIOJIOTHIO TOBEJCHHS HE COCTaBiseT Tpyaa. Hawubonee sprumwu
NpPU3HAKAMHU OTHOIICHUS K AaCUMMCETPHH SBIISIOTCS HHTPOBEPCUS M OKCTpaBepcus. WHTpoBepcHs B HOpPME
XapaKTEPU3YETCsl KOJICOIIOMICHCS, PEIICKTUBHOM, 3aCTCHYMBOM, CTPEMSIICHCS K YCAHMHCHUIO HATYpPOW, KOTOpas
coxpansieT ce0s s camoi cedst caMoil ce0s1, CKIOHHA YIAIIThCS OT OOBEKTOB M BCETna NMpeObiBaTh B HECKOIHKO
OOOpOHUTENBFHON TO3WIMH. OKCTpaBepchss HOPMAJIbHO XapaKTepU3yeTcs MOABIDKHOW, YHCTOCEPACYHOM,
CTOBOPYMBOH, Y)KUBUMBOW HATYpPOH, JIETKO TpHCIIOCAOIMBAIOIICHCS K JAaHHOW CHUTYyalldd; Takas HaTtypa OBICTpO
00pa3yeT CBA3M U MPUBS3aHHOCTH U OTOPACHIBACT B CTOPOHY BO3MOJKHBIC TyPHBIE OMACEHHUS M MPEIIYBCTBHSL, YaCTO
B HE3HAKOMOU CHUTYyaIluu MPUHUMAET PUCKOBaHHbIC HAYMHAHUS ¢ 6€33a00THOM yBepeHHOCTHIO / Teopust K.I'.FOnra /.
OKCTpaBepThl - TIOOWTENM IyTCUIISCTBHH, WCKATEeNM TPHUKIIOYCHWH, OHHM BCEeTAa Cpeau Apy3ei, B OOIICHHH.
WHTpOBEpTHl KOHCEPBATUBHBI, MPEIIOYHUTAIOT JOMAILIHIOKD OOCTAHOBKY. OKCTPaBEPTHI M HMHTPOBEPTHI IUIOXO
BOCIIPHHUMAIOT JIPYT ApYyra.

W3ydenue BhICIICH HEPBHOU NEATCIBHOCTH OCYIIECTBISACTCS C LENBI0 PACKPBITHS MOJIHBIX BO3MOXKHOCTEH
YeIIOBeKa U JOCTIDKCHHS TCHXOJOrmdeckoro komdopra. OcylnecTBisieTcss OHO (DU3MYCCKHMHU, XUMHUYCCKHMHU,
MCUXOJOTMYECKUMH M CICIMadbHBIME MeTomamu. Hampumep, co3maHme o0Opa3a B IMONyIIAPUAX MO3ra
OCYILECTBIISIETCS AIIEKTPHUECKIM BO30YKIECHHEM, YTO TMO3BOJSIET BBI3BIBATH W MBICIH, W MPOSBICHUS SMOIMH
3pUTETHHBIC KAPTHHEL.

3 Euocd)epa KAK _9KOCUCIEMA, ee _CMPYKmypd, C80UCmEd U d)yﬂkuuonupoeaﬂue.
Cospemennblii Ypo8eHb 83AUMOOCUCMBUS _YeNl08eKAd U Cpelbl, NPUHUUNDLL OXPAHbL nDuDOdbl u

PAUUOHATbHO20 NPUPOIONONb308anus. Yuenue B.U.Bepnadckozo o Hoocghepe.

COBOKYITHOCTh  BCEX OHOTEOIICHO30B  (PKOCHUCTEM) 3eMJIM TPEACTaBIsIieT Cco0O0i  OOJBIITYIO
JKOJIOTHUECKYIO CUCTeMY — Ouocdepy. bruoreoneHo3sl SBISIOTCS dJIEMEHTAPHOM CTPYKTYpOi Onochepsl.

KowmmonenTsl 6uocdepsl. bruocdepa cocTOUT U3 )KUBOTO U HEKUBOTO KOMIOHEHTOB. COBOKYITHOCTH BCEX
JKMBBIX OPraHU3MOB Halllel MIaHeThl 00pa3yeT )KHBoe BelecTBO nocdepnl. OCHOBHAS Macca KHUBBIX OPraHU3MOB
COCPEZIOTOYCHAa Ha TpaHHUIE TpPeX TI'eOoJIOTHYECKHX o0osiouek 3emuu: ra3zoo0OpaszHoil (armocdepa), KUAKOH
(runpocdepa) u TBeppoit (uroctepa). K HEIKMBBHIM KOMIOHEHTaM OTHOCHUTCS Ta 4acTh aTMOC(epsl, TuTochepsl 1
runpocdepsl, KOTOpas CBs3aHa CJIOKHBIMU ITIPOLIECCAMH MHIPALUU BEUICCTB U SHEPIHU C JKUBBIM BEIICCTBOM
ounocdepsl. ['paHuIbl )KU3HM Ha IUIAHETE SBJISIOTCS OJHOBPEMCHHO U TpaHHMIaMu Ouocdepsl. Takum o0Opazom,
buocepa — uacmo zeonocuneckux 000a0ueK 3eMu, 3ACENEHHAS HCUBLIMU OPLAHUSMAMU.

VYuenue o 6uocepe ObUIO cO3MaHO BEITArONIMMCS pycckuM ydeHbiM B. W. Bepraackum. On mokasain,
gyto Onocdepa oTimyaercs oT Apyrux chep 3emMiau TeM, YTO B €€ MpeaeNiaX MPOSBISETCS TeoJIOTHIeCKas
JIeATENIbHOCTh BCEX JKHMBBIX OPraHU3MOB. JKUBbIC OpraHU3MBI, TIPEoOpa3ysi COJTHEUHYIO YIHEPTHIO, SIBIISIOTCS MOIIHON
CHJIOH, BJIIMAIONIEH Ha Teoyiormueckue mporecchl. Crienudpudeckas yepta Onocdepsl kKak 0co00i 0007109KH 3eMITH
— HENPEePBIBHO MPOUCXOASIINN B HEW KPYrOBOPOT BEIIECTB, PErYIUPYEMbIil AESTEIbHOCTHIO JKUBBIX OPraHM3MOB.
Tak kak Onocdepa mosrydaeT 3Hepruro m3BHe — OT COJIHIIA, €€ Ha3BIBAIOT OMKPLIMOU CUCTEMOLL.

HavanpHbI# 3Tanm MUTpaIliui BENIECTB M YHEPTUHU B Onocdepe — mpeodpa3oBaHUE SHEPTHH COTHETHOTO
W3JIy4eHUs] aBTOTPO(QHBIMH OpraHu3MaMu B nponecce ¢(orocunresa. [lostomy, cormacHo yuenumio B. M.
BepHajackoro, >KMBBIE OpraHM3MBbl, OOHWTalOIIMe Ha 3eMie, MPEACTaBISAIOT CO0OH  CIIOXKHYIO CHCTEMY
peoOpa30BaHKs SHEPTUN COJHEYHBIX JIy4el B SHEPTHI0 T€OXMMHUYECKUX TPOLIECCOB.

JKuBble OpraHM3MEBI, PETYIHPYsS KPYTOBOPOT BEUIECTB, CIYKAaT MOIIHBIM TCOJOTHYCCKUM (HAKTOPOM,
npeoOpa3yIonM ITOBEPXHOCTh HaIIEH IIaHETHI.

DyHKIMY KUBOTO BeliecTBa. JKUBOE BELIECTBO BBIMONHSIET B OHOChepe ciieayronue OHoreoXuMuIecKnue
(yHKIMH: Ta30BYI0 — IOIVIOUIAET M BBLACISET ra3bl; OKUCIUTEIbHO-BOCCTAHOBHUTEIILHYIO — OKHUCIISIET, HATPUMED,
YIJIEBOJbI /IO YIVIEKMCIIOrO Ta3a M BOCCTAHABJIMBACT €ro [0 YIIEBOJOB;, KOHIEHTPALMOHHYIO — OpraHH3MbI-
KOHIICHTPATOPhI HAKATUIMBAIOT B CBOMX TeJlaX M CKeJieTaxX a30T, (hocdop, KpeMHHMA, KalbIluii, MaruHuii. B pe3ynbTaTe
BBITIOJIHEHHS ATUX (YHKIMN KHBOE BELIECTBO Onochepbl M3 MHHEpPAIBbHON OCHOBBI CO3MACT MPUPOIHBIC BOABI U
MOYBBI, OHO CO3JAJI0 B TPOLLIOM M HOAJCPKMBACT B PABHOBECHOM cOCTOsiHUM aTMmocdepy. IIpu ydacTuu sKHBOTo
BEIIIECTBA HJICT MPOIIECC BBIBETPUBAHUS, U TOPHBIC TIOPOIBI BKIIFOYAIOTCS B TCOXUMHYCCKUE MPOIECCHI.

la3oBass M OKHCIUTEIHHO-BOCCTAHOBUTEIbHAS (YHKIIMM JKABOTO BEUICCTBA TECHO CBS3aHBI C
nporieccaMu (POTOCHHTE3a M JbIXaHWsA. B pe3ynprare OMOCHHTE3a OPraHUYECKHUX BEUICCTB aBTOTPO(PHBIMU
opraHu3Mamu ObUIO M3BJICUYCHO M3 JAPEBHEH arMocdepbl OrpOMHOE KOJMYECTBO Yyriekucioro rasza. Ilo mepe
YBEJIMYCHUST OMOMACCHI 3€JICHBIX PACTCHUN M3MCHSIJICS T'a30BbIi COCTaB aTMOC(EPhl — YMEHBIIAIOCH COACPKAHUC
YIJIEKUCIIOrO Ta3a, M YBEJIMYMBAJIACh KOHIIEHTpALUs Kuciaopoaa. Beck kuciopoa armocdepsl o0pa3zoBaH B

28




pe3yabpTaTe MPOIECCOB KU3HEACIATEIFHOCTH aBTOTPO(MHBIX OPTaHU3MOB. B CBOIO 0Yepens, KHCIOPOI HCIOIB3YeTCs
OpraHu3MaMH JJIsl Tpoliecca AbIXaHus, B Pe3yIbTaTe 4ero B aTMoc(hepy BHOBB MOCTYIMACT YIIIEKHUCIBIH ra3. Takum
00pa3oM, JKUBBIE OPTaHM3MBI CO3JAJIM B MPOIUIOM W IMOAACPKHBAIOT MIJIIHOHBI JIET aTMoc(epy HaIlel IUIaHeTHI.
VYBenuyeHne KOHIICHTPAIMHA KHCIOpoJa B atrMocepe IUIAaHEeTHl TOBIMSUIO Ha CKOPOCTh M HWHTCHCHBHOCTH
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEakIuii B IuTochepe.

MHorre MHKPOOPTaHHW3MBI HEMOCPEICTBCHHO YYAaCTBYIOT B OKHCJICHHH JKele3a, 4TO MPUBOIUT K
00pa30BaHMIO OCAOYHBIX XKEJIE3HBIX PYJ, WM BOCCTAHABIMBAIOT CYJIb(aThl, 00pa3yst ONOTeHHbIE MECTOPOXKICHUS
CepBhl.

Hecmotpst Ha TO, 4TO B COCTAB JKMBBIX OPraHU3MOB BXOJAT T€ JK€ XMMHUUECKHE DJIEMEHTHI, COSANHECHUS
KOTOpBIX 00pasyror atMocdepy, ruapocdepy U JIuTochepy, OpraHu3Mbl HE HOBTOPSIOT HOJHOCTHIO XMMHUYECKOTO
coctaBa cpenpl. JKHMBOE BELIECTBO, AKTHMBHO BBINOJIHSAS KOHIEHTPALMOHHYIO (YHKLMIO, BBIOMpAaeT W3 Cpeibl
0o0HMTaHMS TE€ XMMUYECKUE JIEMEHTHI M B TOM KOJIMUECTBE, KOTOpbIe eMy HeoOXxonuMbl. braronaps ocymecTBieHuio
KOHIICHTPAITMOHHON (DYHKITMH JKWBBIE OPTaHU3MBI CO3aIF MHOTHE OCAaJ0YHBIE MMOPOJIBI, HAPUMeEp 3alIe)KH MeJa 1
M3BECTHSKA.

Takum 00pa3oM, JXHUBOE BEIIECTBO OWOCHEpHI, BBITIONHASA TeOXHMHUYECKHe (GYHKIUU (Ta30BYIO,
KOHIICHTPAIIMOHHYIO, OKHCIUTEIbHO-BOCCTAHOBUTENFHYIO), CO3JaeT M MOIACP)KUBAET KOMIIOHEHTHI Onocheps.

B O6nocdepe, Kak ¥ B KaxIOHW SKOCHCTEME, ITOCTOSIHHO OCYIIECTBISETCS KPYTrOBOPOT YIiepona, a3ora,
BOJIOpOJIa, KHCIOpoaa, pochopa, cepbl U APYTHX XUMHUUECKUX HIICMECHTOB.

Lennocts Ouocepbl CHMKEHa MO CPaBHEHHMIO C LEHHOCTSMU TEXHOC(HEph — aTpodus MBI,
TeHETHYECKUE MyTalnH, 30MOMPOBaHKE, KIOHUPOBAHHE.

Hoocdepa - 310 HOBOE, IBONIOLMOHHOE COCTOSTHUE OHOC(Ephl, IPH KOTOPOM pasyMHas AEATeIbHOCTh
YeJIOBEKa CTAHOBUTCS PEIIAIOIUM (PAKTOPOM €€ Pa3BUTHS.

Ouenp BaxHbIM B yueHun B.M.Bepnaackoro o Hoocdepe OBbIIO TO, YTO OH BIIEPBBIE OCO3HAT M
TIOTBITAJICS. OCYIIIECTBUTH CHMHTE3 eCTeCTBEHHBIX M OOLIeCTBEHHBIX HAYK IPU M3YYCHHH IpoOiieM rroOanbHON
JeSITeTPHOCTH YEJIOBEeKa, aKTHBHO MEPECTPANBAIOIIETO OKpYKalomIyto cpexny. [lo ero MHeHHIO, HOOC(EpPa eCTh yKe
KadeCTBEHHO HMHAas, BBICIIAS CTaaus OWOCQepsl, CBI3aHHAS ¢ KOPEHHBIM ATAallOM B XXHM3HHM YeIOBEYECTBA, KOTHA
npeoOpasyromnas AesTebHOCTh YelIOBeKa OyAeT OCHOBBIBATHCS HA CTPOTO HAYYHOM M JEHCTBUTEIHHO Pa3yMHOM
MOHUMAHHHU BCEX MPOUCXOISAIINX IPOIIECCOB U 00S3aTEIHHO COYETATHCA C KHHTEPECAMH MPHPOJIBI».

MokHO cKkaszath, 4TO Hoocdepa - 3T0 Owmocdepa, mpeoOpa3oBaHHAS JIOABMH COOTBETCTBEHHO
MO3HAaHHBIM W TPaKTHYECKH OCBOCHHBIM 3aKOHOM €€ CTPOCHUsS M pa3BUTHs. [JlaBHas ocoOeHHOCTH Omocdepsl,
KOTOpast 00s13aTeIbHO JOJDKHA OBITH BOCIPOM3BEAEHA YEJIOBEKOM B Ipolecce npeobpa3oBanust B Hoochepy, B.U.
Bepnajckuii Buen B onpeaeseHHON HANpaBJISHHOCTH OOMEHHBIX MPOLIECCOB MEXIY BCEMH SIBJICHUSIMHU Ha 36MHOU
MIOBEPXHOCTH ¢ OKpysxatomum KocMmocom.

OObekTuBHAST HEOOX0IMMOCTE (POPMUPOBAHUS HOOC(HEPHI BO3HUKAET U3 TOTO, YTO HACTAIO BpEeMs, KOTa
YeJIOBEUECTBO JIOJDKHO OOpECTH CIMOCOOHOCTh K DKOJIOTHYECKOMY camoobecrieueHuo. B omimune ot Gmocdepst
Hoocdepa HE MOXKET (OPMHPOBATHCS CTHXHUIHO, a TOJIBKO B PE3yJIbTaTe CO3HATENHFHOW NEATENHFHOCTH JIIOJACH Ha
OCHOBE M3YYCHHS W MPAKTUYECKOTO TOMJCPKAHWS WMH 3aKOHOB CaMOPETYJSINH OHOC(hepbl M COTIACOBAHHA C
HHUMH CBOEH XO34MCKOM U Ipoyel AesITeIbHOCTH.

CrnenoBatenbHO, IPEEMCTBEHHOCTD YEIOBEKA 110 OTHOIIEHHUIO K KHBOMY BEIIECTBY IIJIAHETHI COCTOUT B
TOM, 4TO OH CBOCH AEATEIBHOCTHIO JOJDKEH MPOJIOIDKHUTE JIOTUKY Pa3BUTH, HO Ha KAYECTBEHHO HOBOM YPOBHE.

Hoocdepa xapakrtepusyeT BaKHBIH acHeKT HAINPABIESHHOCTH IICJIEBOTO pa3BUTHSA. BaxxHO Takxke
OIIpEJIeTINTh TPOTHO3BI pa3BUTHS Hoocdepsl. B.M. Bepranckuii monaran, uro ¢opmupoBaHue Hoochepsl - 3TO
JUIITENBHBIN MTPOIIecC, KOTOPHII 3aiiMeT BpeMs )KU3HU HE OJHOTO ITOKOJICHHS JIIOJEH.

LenrpanbHoi TeMOH yueHHs1 0 Hoocdepe, Kak BUIHO, SIBISIECTCS] €MHCTBO OMocdepbl U YeIoBeUecTBa.

Paccmotpennsie npemnoxenust B.M. Bepraickoro no3sositor 60siee 000CHOBaHHO OTBETHTH Ha BOIIPOC,
YTO TaKoe «HOOC(epa», IOCKOIbKY B HUX YKa3aH psJ KOHKPETHBIX YCIOBHH, HEOOXOIUMBIX IJISl €€ CTAaHOBJICHUS U
CYyIIECTBOBAHMUS.

YcnoBus, He0OX0IUMBIE ISl CTAHOBJICHHUS M CYIIECTBOBAHHS HOOC(EPHI.

1. 3acenenue 4eIOBEKOM BCEH IUIAHETHI.

2. Pe3koe npeoOpaszoBaHme CPECTB CBA3HM U 0OMEHa MEXIy cTpaHaMu. B HacTosIee BpeMs CymecTByeT
JIOCTAaTOYHO MHOTO CPEJICTB CBS3M - Paguo, TEIEBUICHNE, HIIEKTPOHHAA M0YTa, ceTh «/HTEepHEeT», COTOBas CBSA3b U
ap.

3. YcuneHnue cBsi3ei, B TOM YHCIIE MTOJUTHIECKUX, MEXKAY BCEMH TOCYIapCTBaMH 3eMIIH.

3TO yCIIOBHE MOKHO CUHMTATh €CIH HE BHINOJIHEHHBIM, TO BBITIOJIHSIOIINMCS.

4. TlpeoOmamaHue TIeOJIOTHYECKON pOJM 4YeJOBeKa HaJ JAPYTMMH TEOJOTHYECKHMH IPOLECCAMH,
MPOTEKAIIUMHE B Orocdepe.

YenoBedeckasi AEATENBHOCTh HM3MEHMJIA COCTaB PEYHBIX M MOPCKMX BOJ, BIMSCT HAa COXPaHHOCTh
030HOBOTO CJI0S1 3€MJIH, II03TOMY YEJIOBEYECTBO MOJKHO CUMTATh MOIIHBIM I€OJIOTHYECKHM (haKTOPOM.

5. Pacmupenune rpanui] Onocdepsl ¥ BEIXO] YeI0BeKa B KOCMOC.

6. OTKpBITHE HOBBIX ICTOYHHKOB SHEPTHUH.

B nmanHOE BpeMs HCHOIB3yeTCS B MHUPHBIX IEJSAX SHEPTHsS aTOMHOTO paclaia, a TakKXKe MPOBOISATCS
WCCIICIOBAaHMA TI0 TIOIYYEHHUIO SHEPTHH YIPABISIEMOI0 TEPMOSAEPHOTO CHHTE3a, MU Yero NMPHMEHSIOTCS aTOMBI
JIETKAX XAMHAYECKHUX 3JIEMEHTOB - BOAOPOa U Telusl.
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7. PaBeHCTBO JII0/Iel BCEX pac v pesuruil.

8. YBemmaeHne pony HapoJHBIX MacC B PEIICHUH BOIIPOCOB BHEIIHEH W BHYTPEHHEH ITOTUTHKH.

9. CBo00/1a HAYYHOW MBICIIA U HAYTHOTO MOWCKA OT JaBICHUS PEITUTHO3HBIX, GUIOCOPCKUX H
MOJIMTHIECKUX HACTPOCHUH M CO3/IaHHE B OOIIECTBEHHOM U TOCYIaPCTBEHHOM CTPOE yCIOBUH, OJIaTONPUATHBIX JJIS
CBOOOIHOM M HAYYHON MBICIIH.

10. ITogsem GmarococTosHus Tpymsmuxcs. Co3naHue peaabHOi BO3MOKHOCTH HE JIOIYCTHTh
HEJIOCIaHMsI, TOJIO/IA, HUIIETHI U OCIA0JICHHUE BIHUSIHUS O0JIC3HEH.

11. PazymHoe npeoOpa3oBaHKe NEPBUYHOM NPUPOIHI 3EMIIH € LIENIBIO CeaTh €€ ClIoCOOHOM
YIOBJICTBOPHUTH BCE MAaTCPUATBHBIC, 3CTETHYCCKIE U IyXOBHBIC MOTPEOHOCTH YUCICHHO BO3PACTAIOIIECTO
HaCEJICHUSL.

12. VckrodeHue BOIH U3 )KU3HH OOIIECTBA.

Takum 00pa3oM, MBI BUANM, YTO HAIHIIO [TOYTH BCE TC KOHKPETHBIC MPU3HAKH, HA KOTOPHIC YKA3bIBAJ
B.. BepHaackuii, MO3BOJSIIONIME OTIWYUTh HOOC(Epy OT CYIIECTBOBAaBIIMX paHEe COCTOSHUN OWochepsl.
CormacHO ero BBICKa3bIBaHUAM, HOOC(Epa - 3TO Ka4eCTBEHHO HOBas (hopMa OpraHM30BaHHOCTH, BO3HUKAIOMIAS MTPH
B3aMMOJICHICTBUN PUPOJIBI U OOIIIECTBA.

4.Ko3BoonMsi NPpUPOAbI U YeJ0BeKa.

[IpuHOMO KOZBONIONMH M TJI00AaTBHOTO SBONIOMHOHW3MA HANpPAaBJICHHE, YYUTHIBAIOIIEE ITUHAMUKY
Pa3BUTHA MUPA B €TO [EJIOCTHOCTH B COBOKYITHOCTH BCEX €r0 KOMIOHEHTOB.

Konnenius rimobanpHoro ssomonuonnsMa (KI'D) oxBaTeiBaeT 4 THIIA SBOJIOIUH:

1. KOCMHUECKYIO — OIIMPAETCS Ha TEOPHUIO BCEIICHHOM, MTPOOJIEMBbI PACILMPSIOIEHCS] BCEICHHOM.
2. XUMHYECKYIO — COBOKYITHOCTb MEKAaTOMAapPHBIX COAUHEHUH.

3. OMOJIOrMYECKyI0 — BOCCO3/JaHNE eCTeCTBeHHO-Hay4yHoi K.M. — cunteTHdeckas teopusi.

4. COLIMANIBHYIO — SBOJIIOLIUOHUPYET HAIlle CO3HAHHE AYXOBHBIE CTPYKTYPBI, IKOJIOTHYECKHE.

[ox KODBOJIIOLIMEN noHMMAIOT COTTaCOBAHHOE COCYIIIECTBOBAHME PHPO/IBI M YeoBeKa. OOIIeCTBO
BHE MPUPOJIBI HE MOXKET CYILIECTBOBATh U OHU BIUSIIOT APYT HA ApYra.

KosBomtonust mpupoabl ¥ o0miecTsBa — 3TO 00JacTh HMCCICNOBaHMS KaK E€CTECTBEHHBIX, TaK M
FYMaHUTAPHBIX HAYK, 3TO MOATBEPIKIAETCS COBPEMEHHBIMHU KOHLEIIUSIMH TJI00aTbHOTO 3BOJIOIIMOHN3MA.

Y4uThIBas COBPEMEHHOE COCTOSIHUE IKOJIOTHH, TII00ABHbIE SKOJIOTHIECKHE MPOOIEMbl KOIBOJIOLHUS 3TO
OJIMH M3 MyTeil BRIX0Aa 13 KpU3KCa.
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2. METOAUYECKUE YKA3AHUA
O MPOBEJEHUIO MPAKTUYECKHUX 3AHATHIA

2.1 llpakTuyeckoe 3ansaTue Ne 1 (2 yaca).
Tema: «Ecmecmeosznanue 6 KoHmexkcme 4en08eyeckoll Kyabmypbi»
2.1.1 3apanue nus padoThI:

1. KOMITOHEHTHI KyJIbTYPHI U UX CHeruuKa.

2. Posib HayKku B JKU3HU OOILECTBA.

3. HayuHb1ii MeTOI. DMIUPUYECKUN U TEOPETUUECKUI METOIbl TTO3HAHUS.

4. EcrecTBeHHbIE, TyMaHUTapHbIE M TEXHUYECKHUE HAYKH, HUX CTPYKTypa H
npoOJemMaTuKa.

S. [Ipobnema eAMHCTBA HAYYHOTO 3HAHUSI.

2.1.2 Kpartkoe onucanue mpoBoAMMOro 3aHsATHS:

[TpakTudeckoe 3aHATHE MPEIHA3HAYEHO I YIIyOJIECHHOrO M3YyYeHHUs TIpeaMeTa.
CTyneHThl 3aKpeIulsiloT 3HaHUS, MOJyYeHHblE Ha JIEKUUAX WIM M3 KHUT, B TpOIEcce HX
nepeckasa win oOcyxnaeHus. [oAroroBka K 3aHSATHSM IO MEPBOMCTOYHHKAM (2 HE TOJIBKO
y4eOHHMKaM), BBICTYIUIEHHE C COOOIICHUSMHU paCHIMPSIOT 3HAHHUS CTYACHTOB IO KYpCY.
JlugakTudeckue IeNu 3aHATUS: -yrayOJIeHHe, CUCTeMaTH3alus W 3aKpelUieHHe 3HaHUM,
npeBpalleHe UX B YOEXKIEHHs;- IpOBepKa 3HAHWUN;- TPUBUTHE YMEHUH U HAaBBIKOB
CaMOCTOSITENILHOM Pa0OTBl C KHUTOH; -pa3BUTHE KYJIbTYphl peud, (OPMUPOBAHHE YMEHUS
apryMEeHTUPOBAHO OTCTAWBATh CBOIO TOUKY 3pEHUsI, OTBEUYasi Ha BOMPOCHI CIylIaTeNnei; - yMeHue
CIIyIIATh JIPYTHX, 33/1aBaTh BOMPOCHL. XapaKTep MPOBOAMMOIO 3aHITHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BpPYUEHHOTO CTYJEHTaM IUIaHa MPAKTHUYECKOTrO 3aHATUS. A Tak XK€ HTOroM
3aHATHUS SIBJISICTCS TEKYIIUNA KOHTPOJb 3HAHUM.

B xome paccmoTpeHHst 3TOM TeMbl Ha 3aHATUSX PACIIUPSIOTCA U YIIyOJsIOTCS TaKue
TIOHATHUS KaK. ecmecmeo3HaHue, Kyibmypd, MAmepuaibhas Kyibmypd, OYX08HAs KyIbmypd, HAYKa,
ucKyccmeo, penucus, unocoghus, OHmono2Us, Memoo, HabIOeHue, UsMepeHUe, IKCREPUMEHM, AHAIU3,

cunmes,  UHOYKYus,  OedyKyusi,  CpasHeHue, 0000ujerue,  KIACCUPUKAYUSA,  MOOEIUPOsAHUe,
AKCUOMATIUYECKUTL MEMO0O, (POPMATUZAYUSL.

CraBsaTcsi JOUAJCKTUYECKHE TMPOOJIEMBl: HayKa M  KYyJbTypa, TyMaHUTapHOE |
€CTeCTBEHHOHAYYHOE 3HaHUE,

PaccmarpuBaroTcst BOpOCH: HAYYHOTO MO3HAHUS, CTHIISI MBIIIUICHUS, JIOTHKW HAYKHU.

2.1.3 Pe3yabTaThbl U BbIBO/BI:

Bce kympTypel wuMmewT 1npaBo Ha cymecTtBoBaHWe. (OCOOGHHOCTH  pa3BUTHS
€CTECTBO3HAHMS CBSI3aHBI, TJaBHBIM O0O0pa3oM, €O CHEMUPUKONH H3y4aeMoro IMpeaMera —
[Tpuponsi!

2.2 lIpakTuyeckoe 3ansaTue Ne 2 (2 yaca).
Tema: «Cunepeemura»
2.2.1 3apanue aist padoThI:

1. Hctopuxo-punocopckue acnekTsl (HOPMUPOBAHHS IBOJIOLMUOHHBIX KOHIECTINN
€CTECTBO3HAHUSI.

2. OCHOBHBIE OHATHS U TPUHIHUIIBI CHHEPTETUKH.

3. CucTeMHBIN TOAXO.

4. budypkanuu u karacTpodsl.

5. [lpumepsl  caMOOpraHM3aliM  NPHUPOAHBIX, TEXHUYECKUX,  COIHAJIbHBIX,

SKOHOMHYECKHX CHUCTEM.

2.2.2 Kparkoe onucanue NpoBOAUMOIO 3aHATHS:

[TpakTudeckoe 3aHATHE TMPEIHA3HAYEHO I YIIyOJIECHHOrO M3YyYeHHUs TNpeaMeTa.
CTyneHThl 3aKpeIUISIOT 3HAHWS, TOJIYYCHHBIC Ha JIGKIUAX WM W3 KHHT, B TIpOllecce HX
nepeckasa win oOcyxneHus. [1oAroroBka K 3aHSATHSM IO MEPBOMCTOYHHKAM (2 HE TOJIBKO
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yueOHUKaM), BBICTYIUICHUE C COOOIIEHUSMHU PACHIMPSIOT 3HAHHUS CTYJEHTOB IO KYpCY.
JlunakTuueckue LU 3aHATUA: -yriyOJIeHHe, CUCTeMaTH3alusi W 3aKpelvieHHe 3HaHUil,
mpeBpalieHrne WX B YOEKICHHS;- MPOBEpKA 3HAHWUW;- TPUBUTHE YMEHUH U HABBIKOB
CaMOCTOSITENIbHOM PadOThl € KHHUTOM; -pa3BUTHE KYJIbTYpbl peud, (OPMHUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaUBAaTh CBOIO TOUKY 3pEHUs, OTBEYAsl Ha BOIPOCHI CIyIIATENEH; - yMEHUE
CIIyIIaTh IPYTHX, 3aJ1aBaTh BOIPOCHL. XapaKTep MPOBOAMMOIO 3aHIATHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOI'O CTYACHTAM IUIaHA MPAKTHYECKOTO 3aHATHUA. A TaK K€ HUTOrOM
3aHATHS SBJISAETCS TEKYIIHN KOHTPOJIb 3HAHUH.

B xome paccMoTpeHHs 3TOH TEeMBbI HA 3aHATHUSX PACHIUPSIOTCS U YTIyONSIOTCS TaKue
MOHATHUSL KaK: XAoC, NOpA0OK, CUHepeemuKd, CKa4oK, OMKpblmas cucmema, 3dMKHYmMas
cucmema, MmMoyKu Ou@yprayuu, CcamoopeaHu3VIowascs Ccucmemd, HeIuHeluHas cucmemad,
ouccunayus, cucmema, 2J1eMeHm CUcmembvl, KOMNOHEHN CUCIEMbL, NOJIOHCUMENbHAS 0OpamHas
CB53b, OMPUYAMENbHAS 0OPAMHAS CEA3b.

PaccmaTpurBaroTCsl KOHLIETIIMY CUHEPTETHKU U CaMOOPTaHU3al|u

2.2.3 Pe3yabTaThbl U BHIBO/bI:

MeToapl CHHEPreTHYecKOl HayKd HCIOJIb3YIOTCSI BO MHOTHUX HaIlPaBICHUSX, B TOM
yuciae W B IOpUcCHpyldeHUUHd. HepaBHOBECHOCTH SIBISETCS HCTOYHHUKOM TMOSIBICHUS HOBOM
OpraHu3aIuy, T.e. MopsIKa.

2.3 [IpakTuyeckoe 3ansaTue Ne 3 ( 2 yaca).

Tema: «Dusuueckue ocHosbl ecmecmeo3HaHUs)

2.3.1 3apanue nist padoThI:

1. [IpocTpaHcTBO M BpeMs B aHTHYHON HaTypduiocoduu.

AGCOIOTHOE MMPOCTPAHCTBO U aOCOIOTHOE BpeMsl B MexaHuke HploToHa.
Konuenmuu ennHoro yetslpéxmepHoro npocrpaicrsa-spemenu B CTO.
dusuka B3auMoOIeHCTBHUS.

CrpykrypHas pusuka. Knaccudukaius 3ieMeHTapHbIX YaCTHII.
BO3HUKHOBEHHE CTATUCTUYECKON TEPMOJIUHAMUKHU.

Oco0eHHOCTH OTMMCAHUS COCTOSTHUHN B CTATUCTUYECKUX TEOPHUSIX.

8. Btopoe Hauano TepMoAMHAMUKY U TUIIOTE3a O «TEIUIOBOM cMepTH» BceeneHHoil.

2.3.2 Kparkoe onucanue NpoBOAUMOIO 3aHITHS:

[IpakTHueckoe 3aHATHE MpeIHA3HAYEHO JMJIs YIJyOJEeHHOrO U3ydeHHUs IMpeaMeTa.
CryneHThl 3aKpeIuifiOT 3HAHMS, MOJIYYCHHbIE Ha JIGKIUAX WM W3 KHHUI, B TIpoOLecce HX
nepeckasa win obOcyxnaeHusa. [loaroroBka K 3aHATHUSAM IO MEPBOMCTOYHHKAM (@ HE TOJIBKO
yueOHUKaM), BBICTYIUICHUE C COOOIIEHUSMHU PACHIMPSIOT 3HAHHUS CTYJEHTOB II0 KYpCY.
JlunakTudeckue LeTU 3aHATUA: -yriyOJIeHHe, CUCTeMaTH3alus W 3aKpelvieHHe 3HaHUil,
npeBpalieHrne WX B YOEKICHHS;- MPOBEpKA 3HAHWW;- TPUBUTHE YMEHUH U HABBIKOB
CaMOCTOSITENIbHOM PadOThl € KHUTOM; -pa3BUTHE KYJIbTYpbl peud, (OPMHUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUs, OTBEYAs! Ha BOIPOCHI CIyIIATENEH; - yMEHUE
CIIyIIaTh JIPYTHX, 3aJ1aBaTh BOIPOCHL. XapaKTep MPOBOAUMOIO 3aHIATHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOI'O CTYACHTAM IUIaHA MPAKTHYECKOTO 3aHATHUA. A TaK K€ HUTOrOM
3aHATHS SBJISAETCS TEKYIIMN KOHTPOJIb 3HAHUH.

B xome paccmoTpeHHs 3TOH TEeMBbI HA 3aHATHUSX PACHIUPSIOTCS U YTIyONSIOTCS TaKue
MOHSTHS KaK: (QU3UKA, MEXAHUKA, KUHEeMAMUKd, OUHAMUKA, CIMAMUKA, Mexanuyeckoe 0guiceHue,
NPOCMPAHCMB0, 6pems, 83aumoolelicmeue, @uauieckoe noje, IHMPONUS 2PASUMAYUOHHOE,
INeKMPOMASHUMHOE, CUTbHOE U C1aD0e 83auMO0elicCmeus, amom, 0po, paouoaKmMueHOCMb.

2.3.3 Pe3yabTaTthbl U BHIBO/bI:

Pesynbrarom u3ydeHus JaHHOU TeMbl siBseTCS popMupoBaHue OU3NUECKONW KapTUHBI

Nownbkwbd

MHpa.
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2.4 IIpakTuyeckoe 3ausaTue Ne 4 ( 2 yaca).

Tema: «lIpobaemsl podicoenuss u 38oar0yuu BeereHHo»
2.4.1 3apanue nist padoThi:

I. [TepBbie KOCMUYECKHE MOJEIN MUPA.

2. Teopust bosbiioro B3peiBa.

3. Teopus nHusImoHHOM Beenennoi. OCHOBHBIE 3MTOXH SBONIONIH BeeneHHOiH.
4. CtpykTypa Beenennoil.

S. AHTpPOIHBIN NPUHIMIT KOCMOJIOTHH.

6. Ponb MUPOBBIX KOHCTaHT B CYIIECTBOBAHUM HAIIEH BCEJICHHOM.

2.4.2 Kparkoe onucanue NpoBOAUMOIO 3aHIITHS:

[IpakTHueckoe 3aHATHE MpeIHA3HAYEHO JMJIs YIIyOJEeHHOrO M3ydeHHUs IMpeaMeTa.
CryneHThl 3aKpeIuifiOT 3HAHMS, MOJIYYCHHBbIE Ha JIGKIUAX WM W3 KHHUI, B TIpoLecce HX
nepeckasa win obOcyxnaeHusa. [loaroroBka kK 3aHATHUSAM IO MEPBOMCTOYHHKAM (a HE TOJIBKO
yueOHUKaM), BBICTYIUICHHE C COOOIIEHUSMHU PACHIUPSIOT 3HAHHUS CTYJEHTOB IO KYpCY.
JlunakTudeckue LeTd 3aHATUA: -yriyOJIeHHe, CUCTeMaTH3alus W 3aKpelvieHHe 3HaHUil,
ImpeBpalieHrne WX B YOEKICHHS;- MPOBEpKA 3HAHWUN;- TPUBUTHE YMEHUH U HABBIKOB
CaMOCTOSITENIbHOM PadOThl € KHHUTOM; -pa3BUTHE KYJIbTYpbl peud, (OPMHUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaUBAaTh CBOIO TOUKY 3pEHUsI, OTBEYAsl HAa BOIPOCHI CIyIIATENEH; - yMEHUE
CIIyIIaTh IPYTHX, 3aJ1aBaTh BOIPOCHL. XapaKTep MPOBOAUMOIO 3aHIATHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOI'O CTYACHTAM IUIaHA MPAKTHYECKOTO 3aHATHUA. A TaK K€ HUTOrOM
3aHATHS SBJISAETCS TEKYIIHN KOHTPOJIb 3HAHUH.

B xome paccMoTpeHHs 3TOH TEeMBbI HA 3aHSATHUSX PACHIUPSIOTCS U YTIyONSIOTCS TaKue
NOHATUSL KaK: Bcenennas, 36e30vl, KOMembl, Memeopumol, 2alaKmMuKy, MemazaiaKxmuxa,
penuxkmosoe usnyuenue, bonvuioil 63puis, benvie kapauku, YépHvle Obipbl, HEUMPOHHbIE 36300l

2.4.3 Pe3yabTarbl M BbIBOABI:

PesynpraTroM wu3ydyeHHs NaHHOW TeMbl sBisieTcs ¢opmupoBanue Kocmomormueckoi
KapTHUHBI MUpA.

2.5 lIpakTuyeckoe 3ansaTue Ne 5 (2 yaca).

Tema: «Xumuueckuii yposensv opeanuzayuu mamepuu

2.5.1 3apanue nist padoThI:

I. OCHOBHbIE TOHATHUSL XUMUU. METO/IbI 1 KOHIIEMIIUU XUMUYECKON HayKH.
I ypoBens xumudeckux 3uanuii. Padboter P. boitns, [1.11.Menneneena.
II ypoBens xumnueckux 3HaHuil. Paboter A. Kekyne, A.H. byrnepoga.
IIT ypoBenb xumudeckux 3HaHui. Pabotsl Jle-marense, Kupxroda.

IV ypoBeHb xummnueckux 3Hanuil. Katanus n aBrokartanus.
Bogsieuenue B NpoM3BOACTBO HOBBIX XUMUYECKUX JIIEMEHTOB.
Camoopranuzaiys B XUMHUH.

CyOcTpaTHbIi TOAXO. YTJIEpO ] KaK YacTHIIA KU3HH.

9. OyuknroHanbHbIN oaxoA. Padoter A.IT1.Pynenko mo D0OKC.

2.5.2 Kparkoe onucanue NpoBOAUMOIO 3aHATHS:

[TpakTudeckoe 3aHATHE TMPEIHA3HAYEHO I YIIYyOJIECHHOrO M3YyYeHHUS TNIpeaMeTa.
CTyneHThl 3aKpeIulsiloT 3HaHUs, MOJyYeHHblE Ha JIEKUUAX WIM M3 KHUT, B TpOIEcce HX
nepeckasa win oOcyxnueHus. [oAroroBka K 3aHATHSM IO MEPBOMCTOYHHKAM (2 HE TOJIBKO
ydeOHHMKaM), BBICTYIUIEHHE C COOOIICHUSMHU paCHIMPSIOT 3HAHHUS CTYACHTOB TIO KYpCY.
JlugakTudeckue IeNu 3aHATUS: -yrayOJIeHHe, CUCTeMaTH3alus W 3aKpelUieHHe 3HaHUi,
InpeBpalleHe UX B YOEXKIeHHs;- IpOBepKa 3HAHWUN;- TPUBUTHE YMEHUH U HAaBBIKOB
CaMOCTOSITENILHOM Pa0OTBl C KHHUTOH; -pa3BUTHE KYJIbTYphl peud, (OPMUPOBAHHE YMEHUS
apryMEeHTUPOBAHO OTCTAWBATh CBOIO TOUKY 3pEHUs, OTBEUasi Ha BOMPOCHI CIylIaTeNnei; - yMeHue
CIIyIIATh JIPYTHX, 33]1aBaTh BOIMPOCHL. XapaKTep MPOBOAMMOIO 3aHITHS - pa3BepHyTas Oecena Ha
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OCHOBE 3apaHe€ BPYUEHHOIO CTYAEHTaM IUIaHAa IPAKTHYECKOIO 3aHATUSA. A Tak K€ MTOroM
3aHATHS SBJISAETCS TEKYIIHI KOHTPOJIb 3HAHUH.

B xone paccMOTpeHHUs 3TOH TeMbl Ha 3aHATUSAX PACIIMPSIOTCS U YIIyOJSIOTCS Takue
MOHSTUS KaK: XUMUS, NpeoMem XUMUU, XUMUYECKAsl peakyus, XUMUyeckui d1emenm, npeomem
XUMUY, NpoOCmMble Beujecmeda, CIOICHbIE BeujeCmed, OpP2aHUYECKAs XUMUSA, HeOpP2aHUYecKas
Xumus, nepuoouyeckuii 3akoH Menoeneesa, u30monvl, Kamaiuzamop, gepmenm, noaumepbul,
MOHOMepbL, 0aNbMOHUObL, 6EPMONNUObL, BATEHMHOCTb, KAMALU3, OUOKAMAnu3, pomocunmes.

2.5.3 Pe3yabTarbl U BbIBOABI:

Pe3ynpTaToM n3ydeHUs JaHHOU TeMBI sBIIseTCsS (popMupoBaHHEe XUMHUUECKOW KAPTHHBI
Mupa.

2.6 IlpakTuyeckoe 3ansaTue Ne 6 (2 yaca).
Tema: «Ocrosnvie buonocuueckue konyenyuu. I enemuxay»
2.6.1 3apanue nous padoThI:

1. Bo3HUKHOBEHHE )KUBOW MaTepUU U OCOOEHHOCTH €€ OpraHU3alliH.
2. CtpyKTypHBIE YPOBHHU KUBOTr0. CBOICTBA KU3HU.

3. JIHK u PHK.

4. benku.

5. YrneBoanl, TUITHIEL.

6. 3aKoHbI HacleqoBaHusI MeHens.

7. MyTtanum.

8. Bupycsl.

2.6.2 Kparkoe onucanue NpoBOAUMOIO 3aHATHS:

[TpakTudeckoe 3aHATHE TMPEIHA3HAYEHO I YIIyOJIECHHOTO M3YyUeHHUs TNIpeaMeTa.
CTyneHThl 3aKpeIulsiloT 3HaHUs, MOJyYeHHblE Ha JIEKUUAX WIM HU3 KHUT, B TpOIEcce HX
nepeckasa win oOcyxnueHus. [oAroroBka K 3aHATHSM IO MEPBOMCTOYHHKAM (2 HE TOJIBKO
ydeOHHMKaM), BBICTYIUIEHHE C COOOIICHUSMHU pPaCHIMPSIOT 3HAHWUS CTYACHTOB TIO KYpCY.
JlugakTudeckue IeNu 3aHATUS: -yrayOJIeHHe, CUCTeMaTH3alus W 3aKpelUieHHe 3HaHUi,
IpeBpalleHe UX B YOEXKIEHHs;- IpOBepKa 3HAHWUN;- TPUBUTHE YMEHUH U HAaBBIKOB
CaMOCTOSITENILHOM PAa0OTBl C KHUTOH; -pa3BUTHE KYJIbTYphl peud, (OPMUPOBAHHE YMEHUS
apryMEHTUPOBAHO OTCTaWBATh CBOIO TOUKY 3pEHUs, OTBEUYasi Ha BOMPOCHI CIylIaTeNnei; - yMeHue
CIIyIIATh JIPYTHX, 33]1aBaTh BOMPOCHL. XapaKTep MPOBOAMMOIO 3aHITHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BpPYUEHHOTO CTYJEHTaM IUIaHa MPAKTHUYECKOTro 3aHATUS. A Tak XK€ HTOroM
3aHATHUS SIBJISIETCS TEKYIIUNA KOHTPOJb 3HAHUM.

B xome paccmoTpeHHst 3TOM TeMbl Ha 3aHATHUSAX PACIIUPSIOTCS U YIIyOJSIOTCS Takue
TOHSTHUSL KaK: Ouono2us, Ouoma, KpeayuoHusm, abuocenes, OuozeHes, meopus NAHCNEPMUlU,
MOJleKyna, KlemKd, Op2anHu3m, NOnyasayus, 6ud, OUO2eoYeHO3, 2eHemuKd, OeiKu, HYKIeUuHOBble
kucromul, JHK, PHK, 2eH, eenom, XpoMOCombl, anienb, 2eHOMUN, eHoOmun, Jcupbl, y2neoobl,
anmumena, TUNUObL, NOTUMEPbI, MOHOMEPDL, BUPYCbL, MYMAYUU

2.6.3 Pe3yabTaThbl U BHIBO/BI:

PesynmbraroM  m3ydeHWsT MaHHOW TeMbl sBIseTCs (opMHpOBaHHUE buonornyeckoin
KapTUHBI MUDA.

2.7 llpakTuyeckoe 3ansaTue Ne 7 (2 yaca).

Tema: «@Penomen uyenogexka: e20 Kocmuueckoe U — NlaHemapHoe  3HAYEHUe.
Bzaumoomnowenue uenosexa u npupoowvi.»

2.7.1 3apanue nous padoThI:

1. Otanbl 3BOJIIOIMH YeI0BEKA.
2. Buonorudeckoe u corpanbHOE B GUIIOTCHE3E YeIOBEKa.
3. Bbuonornyeckoe U colMaibHOE B OHTOTEHESE.
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4. OcoOenHocTH (PU3MOTIOTHH YeIOBEKA.

2.7.2 Kparkoe onucanue NpoBOAUMOI0 3aHATHS:

[TpakTudeckoe 3aHATHE MPEIHA3HAYEHO I YIIyOJIECHHOTO M3YyYeHHUS TNpeaMeTa.
CTyneHThl 3aKpeIulsiloT 3HaHUS, MOJyYeHHblE Ha JIEKUUAX WIM M3 KHUT, B TpOIEcce HX
nepeckasa win oOcyxneHus. [oAroroBka K 3aHATHSM IO MEPBOMCTOYHHKAM (2 HE TOJIBKO
ydeOHHMKaM), BBICTYIUIEHHE C COOOIICHUSMU pPaCIIMPSIOT 3HAHWS CTYACHTOB TIO KYpCY.
JlugakTUdeckue IeNu 3aHATUS: -yrayOJIeHHe, CUCTeMaTH3alus W 3aKpelUieHHe 3HaHUi,
IpeBpalleHe UX B YOEXKIEHHs;- IpOBepKa 3HAHWUN;- TPUBUTHE YMEHUH U HAaBBIKOB
CaMOCTOSITENILHOM PAa0OTHl C KHUTOH; -pa3BUTHE KYIbTYphl peud, (OPMUPOBAHHE YMEHUS
apryMEHTUPOBAHO OTCTAaWBATh CBOIO TOUKY 3pEHUsI, OTBEUYasi Ha BOMPOCHI CIylIaTeNnei; - yMeHue
CIIyIIATh JIPYTHX, 33/1aBaTh BOMPOCHL. XapaKTep MPOBOAMMOIO 3aHITHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BpPYUEHHOTO CTYJEHTaM IUIaHa MPAKTHUYECKOTrO 3aHATUS. A Tak XK€ HTOroM
3aHATUSA SBJISIETCSA TEKYILIMN KOHTPOJIb 3HAHUM.

B xome paccmoTpeHHst 3TOM TeMbl Ha 3aHATHUSX PACIIUPSIOTCS U YIIyOJsIOTCS Takue
NOHATUS KaK: OHmMozeHe3, (huniozenes, ¢husuonozus, awmponocenes, NAIEOHMON02US,
KO380IOYUS, IMUKA, HCUBOE Beuecmeo, buochepa, Hoocgepa, mexHocgepa.

2.7.3 Pe3yabTarhbl U BHIBO/bI:

Pe3ynbraTroM u3yueHUs JaHHOUM TeMBbI SIBJISIETCS pacIIMpeHHe U yriiyOJieHne 3HaHui 00
HBOJTIOIIMH YEIIOBEKA.

2.8 IIpakTuyeckoe 3ansaTue Ne 8 (2 yaca).

Tema: «Penomen wuenosexa: e2o Kocmuueckoe U  NIAHeMApHOe  3HAYEHUe.
Bzaumoomnowenue uenogexa u npupoowl »

2.8.1 3apanue nos padoThI:

1.9Tyeckue nmpobIeMbl COBpEMEHHOM HAYKH.

2. CocraB u QpyHKIIUN OHOChephI.

3. Biusinue nesitenbHOCTH YenoBeka Ha Ouochepy. Texnochepa.

4. Hoocdepa. Yuenue B.U. Bepuaackoro o Hoocdepe.

2.8.2 Kparkoe onucanue NpoBOAUMOIO 3aHATHS:

[TpakTHdeckoe 3aHATHE TMPEIHA3HAYEHO I YIIyOJIECHHOrO M3YyUeHHUs TIpeaMeTa.
CTyneHThl 3aKpeIulsiloT 3HaHUS, MOJyYeHHblE Ha JIEKUUAX WIM HU3 KHUT, B TpOIEcce HX
nepeckasa win oOcyxnaeHus. [loAroroBka K 3aHSATHSAM IO MEPBOMCTOYHHKAM (2 HE TOJIBKO
ydeOHHMKaM), BBICTYIUIEHHE C COOOIICHUSMU paCIIMPSIOT 3HAHWUS CTYACHTOB TIO KYpCY.
JlugakTudeckue IeNu 3aHATUS: -yrayOJIeHHe, CUCTeMaTH3alus W 3aKpelIieHHe 3HaHUi,
IpeBpalleHe WX B YOEXKIEHHs;- IpOBepKa 3HAHWUN;- TPUBUTHE YMEHUH U HAaBBIKOB
CaMOCTOSITENILHOM PAa0OTHl C KHUTOH; -pa3BUTHE KYJIbTYphl peud, (OPMUPOBAHHE YMEHUS
apryMEeHTUPOBAHO OTCTaWBATh CBOIO TOUKY 3pEHUsI, OTBEUYasi Ha BOMPOCHI CIylIaTeNnei; - yMeHue
CIIyIIATh JIPYTHX, 33J1aBaTh BOMPOCHL. XapaKTep MPOBOAMMOIO 3aHITHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BpPYUEHHOTO CTYJEHTaM IUIaHa MPAKTHUYECKOTro 3aHATUS. A Tak XK€ HTOroM
3aHATHUS SIBJISICTCS TEKYIIUNA KOHTPOJb 3HAHUM.

PaccmarpuBaroTcst mpobeMbl caMOOpPTaHU3alluy U KOABOJIONUK Teocdepsl, ornocdepsl u
Hooc(hepsl. UHTerprupoBaHHOCTh YETIOBEKA B PUPOTHBIC ITUKIIBI.

2.8.3 Pe3yabTarsl M BbIBOABI:

Pesynbprarom u3yueHus JaHHON TEMbI SBISETCS POPMUPOBAHUE IKOJIOTUIECKOTO
MbinuieHud. M oco3nanue toro, uro [Ipupona — 31o xpam, a He MacTepckasi, a YeJIOBEK B HEM
CIIY’)KHTEIIb, & HE COTPYIHUK.

2.9 lIpakTuyeckoe 3ansaTue Ne 9 (2 yaca).
Tema: «ATOroBoe 3aHITHE)
2.9.1 3apanume nust padoThI:
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3ammra pedeparos
2.9.2 Kparkoe onucanue NpoBOJAMMOroO 3aHATHSA:
Ha 3amuTty pedepara orBoautcst 10 — 15 MuHyT, BMECTe ¢ BOIIPOCaMH MPETo1aBaTels.

2.9.3 Pe3yabTaThl U BHIBO/BI:
KoHe4yHBIM pe3ysIbTaTOM UTOTOBOT'O 3aHSTHS SBIISCTCS MOJTYyYCHHUE 3a9ETa.
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