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1. KOHCHEKT JIEKIIUIA

1.1 Jlekuus Nel ( 2 yaca).

Tema: «kECTECTBO3HAHUE B KOHTEKCTE YEJIOBEUECKOW KYJIbTYPbI»

1.1.1 BonpochI jJeKIuM:

1. EcrecTBeHHbIE, TyMaHWTapHbIE M TEXHUYECKHME HAyKHd, HX CTPYKTypa H
npoOJemMaTHKa.

2. AKCHOJIOTHYECKHE U THOCEOJIOTHYECKUE ACIEKThl €CTECTBEHHOHAYYHOTO 3HAHUSI.
OMIIUPUYECKUN U TEOPETUUECKUN YPOBHU B HAYKE.

3. Bo3nukHOBeHHE HAYKW B MIPOLIECCE PaCIiajia LEeTOCTHO-CUHKPETHYECKUX KYJIbTYP.
3apokJieHue HayyHoro MbinuieHuss B JpeBHeid ['penun. Knaccuueckuii, HEKJIACCUYECKUH U
MOCTHEKIJIACCUYECKUN MTEPUO/IbI B €CTECTBO3HAHUH.

4. OCo0eHHOCTH COBPEMEHHOT'O €CTECTBO3HAHHUS.
5. Hcropus ecrecTBO3HaHMs KaK CMEHA HaydHbIX IapaaurM. lloHsTue o HaydHBIX
PEBOJIIOLUSX.

1.1.2 Kpatkoe coaep:xaHie BOIPOCOB:
1. ECI’I’Z€CI716€HHbl€, SYMAHuUmMapHvle U mexHudYecKue HAayKu, ux cmpykKnmypa u

npoobjaemamuxa.

ECTCCTBO?:HaHI/Ie — pa3,uen HayKI/I, KOTOpLIfI 1/13yqaeT MI/Ip KaK OH €CTb, B €I0 €CTCCTBCHHOM COCTOsHHUU,
HC3aBUCHMO OT YCIIOBCKaA ( B OTJIMYHUHU OT FyMaHI/ITapHLIX HayK, OHH I/I3y‘IaIOT I[yXOBHLIe HpOI[yKTBI IICJ'IOBG‘ICCKOI\/’I
JESATETHPHOCTH U TEXHIYECKUX HAayK, KOTOPBIC H3YYalOT MaTePHAIBHYIO KYIbTYPY).

K COBpCMeHHOMy €CTECTBO3HAHNKOD OTHOCATCA KOHUCIINUMHW BO3HUKIIHUE B 20 BCKEC, a TaKXKC Hay‘IHLIC
JaHHBIE Ha KOTOpLIe OHI/IpaeTCﬂ COBpCMeHHaﬂ HayKa, Ha €JUHOC LICJII0C Hay‘lHLIX 3HaHHI>i, CTaBIIUX AOCTOSHHUEM
YCJIIOBCKA B pa3Hoe BpeM;I I/ICTOpI/II/I.

Urak, pacumdpyeM Ha3BaHHE TOITHOCTHIO:

CoBpeMeHHBIN — peub UAET O CErOJHSIIHEM, COOTBETCTBYIONIEM, CYIIECTBYIOIIEM ceifuac MpeICTaBICHHUH,
B3IJIA4€ HA paCCManI/IBaeMI)Ie BOHpOCI)I.

Konnenmun — onpenenéHHplii cmocod MOHWMaHUS, TPAKTOBKH KAaKUX-THOO SIBJICHHM, OCHOBHAs TOYKA
3peHUs], pyKOBOALIAs UEs.

ECTCCTBO?}HEIHI/I@ — COBOKyHHOCTL HayK 0 HpI/IpOZ[e, B3STBIX B UX B3aI/IMOCB$I3PI, KakK 1ejioe.

Hay]ca BBIABIIACT O6'I)eKTI/IBHI>Ie 3aKOHOMepHOCTI/I MI/Ipa, SABJIACTCA JIA YCJIOBCKaA OCHOBOﬁ OCBOCHHUA
MPUPOABI B MPOTHO3UPOBAHUS CBOETO Oymymiero. Hayuusiti Menod TO3HAHUSI — 3TO HCTOPUYECKHU CIIOKHUBIIUICS
npouecc HOHy‘ICHI/Iﬂ 3HaHI/II\/‘I, NCTHUHHOCTH KOTOprX HpOBep?[eTC?[ H JOKa3bIBACTCs IIe.]'IOBC‘ﬂIeCKOI‘/'I HpaKTI/IKOﬁ. I[J'IH
HayKH XapaKTepeH Ouckypcuguvili (pacCyIOYHBIH, OOBSCHHUTENBHBIA) IOIXOA, OCHOBAaHHBI Ha JIOTHYECKOM,
panmoHanbHOM MbIIUIeHHH. OOBEKTHBHOE TpeoOinanaeT Hal cyOBeKTUBHBIM. Hayka sxcmpasepmua (HampaBieHa
HApYXKY), MOHONIO2UYHA. YUIEHBIN, KaK MPABWIO, «3aJa€T BOMPOCKHD), HA KOTOPHIE HIIET OTBETHI, U PE3yIbTaT BO

MHOTOM 3aBHCHT OT HHTEJUIEKTYAJbHBIX M TEXHUYECKHUX BO3MOXHOCTEH «Bompolnaresis». Hayka — cpeacTBo
MOHUMAHHUS W aJalTalii 4YeJIOBeKa B OKpYXKalomied ero cpene, (akTop BBDKUBAHUS W YIPABICHHS CBOMM
Oymyurum.

Kynemypa ecmecmeosnanusi - TOYHbIC HAYKHA M HAYKH O MPHUPOJIE, TEXHUKA, HH(POpPMATHKa) OMUPACTCS Ha
Hay4HbIA METO/,.

Kyremypa eymanumapHasi - BKJIIOYAET HCKYCCTBO, HAyKM O BHYTPEHHEM MHpPE YeJOBEeKa M OOIIecTBe
(TICHXOJIOTHI0, HCTOPHIO, ITPABO, COIHOJIOTHIO, KYJIBTYPOJIOTHIO U JIp.

HckyceTrBo: JT10 cremuduueckas XyJIOXKECTBEHHO-0Opa3Hass QopMa BOCHOPHUATHS U OTPaKCHHUS
JIEHCTBUTENFHOCTH. VICKyCcCTBO 00paIeHo K IepeKUBaHUIO B MEPE XYJ0KECTBEHHBIX 00pa30B. OHO MpeIocTaBisieT
Ka)XIOMY YEJIOBEKY JOIOJHUTEIBHBIN JKU3HEHHBIN OIMBIT — BOOOpakaeMbli, HO CIENUAIFHO OPraHW30BAaHHEIMH,
pa3ABHTAOIIUI PAMKH PeallbHO YKUTEHCKOTO.

Obvexkmom WCKYCCTBA SIBIITIOTCS WCTHHBI, CIPABEJIMBOCTh KOTOPBHIX HE MOXKET OBITh BEIBEIICHA
JIOTHYECKH: TpaBia, J0Xb, KpacoTra, 100p0o, HEHABUCTh, COBECTh. 3aTPYAHUTEIBHO OMPEACIUTh OJHO3HAYHO yeiu
HCKYCCTBA, HO OJHO M3 €ro IpPEIHA3HAYCHHI — MO3HAHUE YEJOBEKOM KpACOTHI, MPaBJbl, J00pa OKPYKAIOIIEro
Mmupa. I'maBHbIN Memod HNCKYCCTBA — HMHTYUILUA, TO €CTh IMPAMOE YCMOTPEHNUE UCTUHBI, CHHTETUYCCKOC CYXKICHUC,
He TpeOyroIIee JIOTHYECKOTO 10Ka3aTeabCTBa. ICKYCCTBO CyOBEKTUBHO: 21A6HbIM KpUmepuem ero SIBIETCS THdHast
YAOBIETBOPEHHOCTh XYyMOXXKHUKA. OHO unmposepmuo (HAIPaBICHO BHYTPh) M pediekcupyer «B ceds», HO MpHU
3TOM OUANOSUUHO.

Penurnst B ku3HHM 0OmIeCTBa BCEr/a 3aHUMAlla 3HAYMTEIBHOE MECTO M COCTAaBIJIa KOMIIOHCHT
oOmreyenoBeyeckoil KympTypbl. OHa oOmMpaeTcss HAa UPPAYUOHATbHOE MbluileHue, CIHOCOOHOE BCTYNAaTh B
npoTuBOpeure ¢ (aktaMu W HOpMaMH ObITHA. Penmurus oTpuiiaer BO3MOXKHOCTH pa3ymMa II03HATh MHUD,
(dhopMynupyeT BHEBpPEMEHHbBIC, «a0CONIOTHBIC» HCTHHBI — Ooembl, TPeOysi HEYKOCHHUTCILHOW BEphl B HHX.
Penuruo3neie TEKCTHI BCErla MMEIOT JIMYHOCTHYIO (opMmy (MOCIAHHS MPOPOKOB, SKUTHUS CBATHIX W T.N.). OHH



KaHOHM3WPOBAHBI W HE JIOMYCKAIOT IIEPEBOJa B COBPEMEHHYIO MOHATHHHYIO CETKY. TaKOBBIMH SIBISAIOTCS TEKCTHI
bubnun, Kopana, EBanremuss ot Jlykm wim Matdes u nap. MHOKECTBEHHOCTh pEIUTHNA OOBICHIETCS
COJIEPKATEIBHON CBA3BIO CO CeNU(UKOI OTACNBHBIX HAIUI, STHHIECKHUX TPYIIII, PETHOHOB.

Pemurmst — Qopma 0OIMIECTBEHHOTO CO3HAHMSA, KOTOpas OMUpPAeTCs Ha IPEACTABICHUS O
CBEPXBECTECTBEHHOM H Ha BEpPY B 3TO CBEPXBECTECTBECHHOE.

Hambornee cnoxHyI0 poib B cuCTeMe OO0IIedeIoBeYecKOi KyIbTyphl 3aHIMaeT puiocodus. @unocodus
UCTIONB3YET UHMYUMUGHOe MbluLieHue, 6a3upyromeecs Ha TIIyOOKUX M YHUBEPCAJIbHBIX 3HAHUSX. DTO MO3BOJISIET €i
MOCTYJIMPOBaTh (PyHIaMEHTANbHBIE MPUHIMIBI OBITUS — OHMONIOZUYECKUe NOCmyaamsl — W O0OOCHOBBIBATH MX
CBSI3b C MBIIIUICHHEM.

OHTOJIOTHSI — Y4eHHE O OBITUHM KaK TAKOBOM; METO/I CBSI3M KaTETOPUI OBITHS M MBIIIJICHUS.

Kak conuoxkynbTypHBIH ()eHOMEH Hayka BCerja ONMpajlach Ha CIOXHMBIIMECS B OOLIECTBE KYJIbTYPHBIE
TPaAXLH, HOPMBI U IeHHOCTH. OTCI0a KyAbTypHask U TEXHOJIOrHYecKas (pyHKINH.

1. IPOU3BOJCTBO HAYYHO-TEOPETHYECKOTO 3HAHUS.

2. KyabTypHas (Hayka siBisiercs pe3yiabTaToM KyJIBTYPHOTO Pa3BUTHS OOLIECTBA, C APYTOH CTOPOHEI
OHa 3aKpeIrIsieT B ce0e onpeAenEHHbI YPOBEHb KyIbTYPHOTO pa3BUTHA 00IIeCTBa)

3. cormanbHOl perymsiumn  (Hayka BoszelicTByeT Ha mOTpeOHOCTH 0OIIECTBa, CTaHOBHUTCH
HEOOXOAUMBIM YCIIOBHEM PALIHOHAIBHOTO YIIPABJICHHSL. )

4. HENIOCPECTBeHHbIE  Mpom3BoAuTenbHble  cuiibl  (H  cmocoOCTByeT — MPHyMHOXKCHUIO
MPOU3BOTUTEIBHBIX PECYPCOB O0IIECTRA)

5. paspelieHue rio0aibHbIX MPooIeM.

6. MHUPOBO33peHUECcKas

7. TyMaHUTapHast

8. HHTErpaIiioHHas.

2. Axcuonozuyeckue U _2HOCCON0CUHYECKUE ACHEKmbl eCmeCmeerHHORAYYHO20 3HAHUA.

QMI’ZMDM'{eCKHIZ u meopemuqecmtﬁ YPO6HU 6 HAVKE.

MeToabl, UCIONb3yeMBbIE B €CTECTBO3HAHUH, MOXKHO pa3feuTh Ha:

1) oOmieHay4HbIe - 9TO TaKue METOABI, KOTOpPblE HAXOJAT MPUMEHEHHE BO BCEX €CTECTBEHHBIX HayKax
(HammpuMmep, TUIIOTE3a, SKCIIEPUMEHT U T.1.):

2) yacTHbIE METOBI - 3TO METOJbl, IIPUMEHSIEMBbIE JIMIIb B Y3KHX O0JIACTSX KOHKPETHBIX €CTECTBEHHBIX
Hayk. Hanpumep, MeTo/1 HHTErpupOBaHUsI [0 YaCTsIM, METO]I YCJIOBHBIX Pe(IIEKCOB H T.1I.

Bce ocHOBHBIE METOIBI MOXHO Pa3JeIUTh HAa HMIIMPHUCCKHE M TEOPETHUECKHE YPOBHM HCCIICIOBAHUSA.
Kotopsle pasnmuarores 1o crioco6aM HayqHOTO IO3HAHUS, CIIOCO0aM JIeSITeIIbHOCTH.

1) B OCHOBE O.Y. IEKUT NPEIMETHO-OPYAMKHAs, HAay4YHO-IIPAKTUYECKas JESITEeIbHOCTb, KOTOpas
obecrieunBaeT HaKoIIeHHe U 00o0IeHne 3Hanuil. B ocHoBe T.VY. nexuT abcTpakTHO-TEOpeTHYEeCKas AeSTEIbHOCTh
MO CO3JaHMIO WIEaIbHBIX MOJENEH U IO CTPOSHHUIO Pa3IMYHbIX 3HAHHM.

2) YpPOBHM HAyYHOTO 3HAHUS Pa3IMUIAIOTCS 110 XapakTepy U (hopMaM 3HaHUSL.
Ha D.V. — c¢akryansHOe sMmmpuYeckoe 3HAHHE, KOTOPOE OTpa’kaeT CBOMCTBA, KadyecTBa OOBEKTOB
peanbHOCTH.

Ha T.V. — orpaxaroTcsi CyIIeCTBEHHbIC XapaKTePUCTHKU SBJICHHUH B JIOTMYECKH OPraHM30BaHHOW (opme
(TIOHSATHSA, 3aKOHBI)

Henb3st 1enmuTh SMIMPUUECKOE U TEOPETHIECKOE 3HAHMS.

OMIUpHUIEcKOe — YyBCTBEHHOE

TeopeTnueckoe — paloOHaIbHOE.

D.Y. 3ax-T n pabora pazyma, kak u T.VY. ucronb3yer cHayana (GakTyalbHBII MaTepHal => B3aHUMOCBSI3b,
B3auMoJieiicTBue!

OMNUpHYECKHUii YPOBEHb:

@DOopMBI 1 METOJBI AIMIUPUYECKOTO TO3HAHUS — T€ NMPUEMBI NMO3HAHUS, KOTOPBIE SIBISIIOTCA COJEPHKAHUEM
MPaKTUKU WU €€ HETIOCPEACTBEHHBIM PE3YIbTaTOM.

1. MeTomp! BEIYIICHEHUS M HCCIIEIOBAHIS YMIIMPHUECKOTO 00BEKTA, K 3TOU TPYIIE OTHOCITCS:

Halaronenme — TIEPBUYHBIA  JIEMEHTAPHBIN  NIPOIECC AMIMPHYECKOTO  TO3HAHMSA, KOTOPBIi
XapaKTepu3yeTcs IeJIeHaIIpaBICHHBIM, OPTraHU30BAHHBIM, CHCTEMAaTHIECKUM BOCIIPHUATHEM IIPEIMETOB U SBICHUH.

HN3mepenne — KOTHUYECTBEHHBIH METOJ|, OCHOBOW KOTOPOTO SIBISETCS KOJMYECTBEHHBIC OTHOIICHHS,
BBIPQ)KEHHBIE YHCIIOM WIM BEeIMYMHON. I103BOJISIET yCTAaHOBHTH YHCIOBOE COOTHOIICHHE MEXIY CBOHCTBAMHU
npeaMera. OnupaeTcs Ha 2 onepanuu: cU€T, epedrciIeHue.

IJKCIepuMEHT — METOJ SMIUPUYECKOrO IO3HAHUSl, KOTOPBIM XapaKTepU3yeTcsl BMEIATEIbCTBOM
MCCIIeI0BaTENs B ITOJIOKEHUE N3y4aeMbIX O0OBEKTOB, aKTUBHBIM BO3JICHCTBHEM Ha IPEMET UCCIICIOBAHMSI.

2. METOJIbl 00pabOTKH U CHCTEMATH3ALMHU MTOJIYYEHHOTO SYMIIMPUYECKOTO 3HAHMS:

AHaIN3 — MBICJICHHOE Pa3JIOXKEHHE H3y4aeMoro 00beKTa, N3y4eHUE LEeJIOro Yepes YyacThb.

CuHTe3 — MBICJICHHOE COCJMHEHNE IEMEHTOB M CBOWCTB 00BEKTA B €IMHOE 1IEJI0E.

Huayxumst — BEIBOJ, ITO3BOJISIIOIIMI IBUTATHCS OT YACTHBIX CIIy4aeB K OOIIMM ITOJIOKEHHSIM.

JeayKumsi — BBIBOJ, MO3BOJISTIOIIUM ABUTAaThCSA OT OOLIETO MOJI0XKEHHSI K YACTHBIM CITydasiM.



CpaBHeHHe — yCTaHABIUBAIOTCS IPU3HAKK CXOJCTBA WIIM PA3IHUUs MO0 KAKUM-THO0 OCHOBAHWSIM.

O0600meHue — COeMHEHNE CXOAHBIX MPEAMETOB TI0 OOIITUM JIJIsl HUX TPU3HAKAM.

Kaaccudukanus — pactpeneeHue mpeaIMeToB KaKoro-Iu00 poja 1o KiraccaMm.

MopeaupoBaHue — METOJ 3aMEIICHUS H3y4aeMOTOo OOBEKTa MOJOOHBIM €My IO DALY HHTEPECYIOIINX
HCCIIeIOBATENl CBOMCTB U XapaKTEPUCTHK.

Teopernueckuii ypoBeHb.

TeopeTnueckoe MO3HAHUE - YPOBECHB MO3HAHKS KOTOPBII OIMpacTCs Ha paboTy CO3HAHUS U pa3yMa.

dopMHpOBaHHE TOHATHH, YMO3aKITIOUCHHA, 3aKOHBI, KATEIOPUH, IPUHITUIIBI | T. JI.

B ocnoge T.I1. j1exut onepanus — MbITIJIEHHE.

MBlIuieHHE TPEACTABISICTCS B BUIE CTPYKTYPBI, KOTOpasi UMEET 2 OCHOBHBIX YPOBHS:

1. paccymok — B paMKax o0Opasiia, abioHa, HOPMBI, Ha YPOBHE PacCyJKa YYMMCS MBICIUTh. Paccymok —
nepBast CTajIuis Pa3BUTHS MBIIIUICHHS.

2. pa3yM — XapaKTepHO TBOPYECKOE ONEPUPOBAHME aOCTPAKIUAMH, caMopediIeKcHs — 3aIyMbIBaeMcs O
TIPUPOAE BEIIeH, SIBICHIA, MOKEM Ha 3TOM YPOBHE ITO3HATH CYTh BEIICH U BEIPA3UThH B JIOTHKE.

MeTonapl TeOPETHIECKOTO TTO3HAHMS:

1. Dopmanuzanus — 0TOOpaXKEHUE COAEPKATEIBHOTO 3HAHHS B 3HAKOBO-CHMBOJIMIECKOM BHJIE.

2. AKCHOMAaTHYECKHH — CIIOCO0 MOCTPOEHHS HAYyYHOH TEOPHH, P KOTOPOM B €€ OCHOBY KIIagyTcCs
HEKOTOPBIE HCXOHBIE MTOJI0KEHHUS — AKCHOMBI (TIOCTYJIaThI).

3. I'mnoreTuko-AeyKTUBHBIH — METOJ] HAY4YHOTO TO3HAHHs, CYIIHOCTh KOTOPOIO 3aK/IIOYaeTcs B

CO3JJaHUM CHUCTEMBI JICJYKTHBHO CBSI3aHHBIX MEXIY CO0OIl THIIOTE3, U3 KOTOPBIX, B KOHEYHOM CYETE, BBHIBOAMTCS
YTBEpIKIEHHE 00 IMITUPUUECKHX (DaKTax.

4. BocxoxaeHue 0T aOCTpPakTHOrO K KOHKPETHOMY — METOJ TEOPETUUECKOTO H3JIOKEHHUS,
COCTOSIILIMIA B IBUKEHUH HAYYHOM MBICIIH OT UCXOJHOU abCTpaKuuy Yepe3 Mocie0BaTeIbHbIC ITalbl yriIyOIeHHs 1
pacIIMpeHHs IIO3HAHHUS K Pe3yJIbTaTy — LEJIOCTHOMY BOCIIPOU3BEICHHIO B TEOPUH HCCICIYSMOr0 00BEKTa.

3 BosnukhnoseHue HayKu 6 npouecce pacnadd UeloCMHO-CUHKDEeMUYeCKux KYabmyp.
3apooicoenue nayuno2o muiienus 6 Jpesweu I peuyuu. Knaccuueckuil, Hekiaccuyeckuu u

NOCMHEKIACCUYECKULL neDanbl 6 ecmecmeo3Haiuu.

Hcropust ecTecTBO3HAHMS U TEXHUKH CBU/ICTEIHCTBYET, UTO PA3BUTHE UX HEPABHOMEPHO 60 6DEMEHU, T. €.
MMEIOT MECTO KaK 260/110yUs, T. €. IOCTENICHHOE HAaKOIUIEHHE U COBEPILICHCTBOBaHNE 3HAHUH, TaK U pegooyul - T.
€. OTHOCHTENIbHO KODOTKHE TIepHOAbI, KOT/A TPOMCXOAWUT KpyTas JIOMKA CIOXKHBIINXCS IPEACTaBICHUH,
KOHIIETIIIM{, CAMOTO CTWJISI HAy9HOTO MBIIUIeHHMs. [locienHee He 03HaYaeT, 4TO0 OObEKTUBHOE 3HAHNE, HAKOIUICHHOE
paHee, Bcerja OINPOBEPTaeTCsl WM CTAHOBHUTCS HEHYXHBIM. PeBONIONMM B NMO3HAHWM, B HAayKe O3HA4aloT, 4TO
MPeXHUE MPEACTABICHUS OKa3bIBAIOTCS HEIOCTATOYHBIMHU JJISI MOHMMAHHUS HOBBIX 3KCIIEPUMEHTAJBHBIX (haKTOB,
TEPSIOT CBOIO YHUBEPCAIHHOCTh. MIX IPUMEHUMOCTD 711 OOBSCHEHNS CIIOKHON AEHCTBUTEIHHOCTH OTPAHUINBACTCS
OTIpe/IeNIEHHBIMU paMKaMH IPUOJIIKEHHSI, TOSIBIIIOTCS HOBBIE 00Jiee aJileKBaTHbIEC 1eHCTBUTENEHOCTH KOHLICIIINY U
TEOpHH, CYIIECTBEHHO PACIIUPSAIONINE TIyOMHY M BO3MOXKHOCTH MO3HAHHUS, T. €. TOSABJIIETCS NPUHIUIHAIBLHO
HOBBIM YPOBEHb IIO3HAHUS M TOHUMAHHUS IPUPOBI.

HcTopus ecTecTBO3HAHUS TO3BOJISET BBIICIUTH 3TH PEBOJIIOLUH, PACKPHITh MX CMBICT U JaK€ YCTaHOBUTh
HEKOTOPYIO 3aKOHOMEPHOCTh Pa3BUTHs €CTECTBO3HAaHWS. MOXKHO Ha3BaTh HECKOJBKO PEBONIIONMH B IO3HAHUH
JIFOJIBMH OKPY’KAIOIIEro MUpa.

EcrecTBO3HaHME BBIAETIET B CBOEM Pa3BUTHH 4 UCTOPHUECKUX THIIA PEBOJIIOIMHI:

Wrak, pa3BUTHE €CTECTBO3HAHMS CKJIaJbIBAJIIOCH CIEAYIOIUM oOpa3oMm. PasButne Hayku Oepér cBoé
HauaJo emeé co BTOPOro Beka A0 H.3.

3aposkaeHue HayYHBIX 3HAHWH MOXKHO O0HapyxuTh B JlpeBHei I'pernn - npeBHerpedeckas (6 - 5 Beka 10
H. 3.) aumuunas wamyppuiocogus, T. €. GuiocoGuss IpUPOILI - YMO3PUTEILHOTO UCTOIKOBAHUS MPHUPOABI. ITO
elle He Hayka, B IIOJHOM €€ CMBICIe, HO BCE JK€ MOIBITKA OOBEKTHBHOTO MO3HAHHUS MAaTEpHAIBHOTO MHpA,
OCHOBAaHHBIE Ha JOTaJKaX M Pa3MbIIUICHUSIX, KOTOPBIE CO3MaBajM HEKOTOPYIO CHCTeMy 3HaHWi. s Hee
XapaKTepHBI: a) MPEJICTABICHUE O €JMHCTBE OECKOHEYHOTO MHOT000pa3us SBICHUI MPHUPOJHI, 0) MOMUCKH €JUHBIX
«Hava» BEmIeH, T. €. HEKUX YHUBEPCAIBHBIX 37IeMeHTOB. JleMokpuT (V Bek 110 H. 3.), pa3MBIIIIS HAJ YCTPOUCTBOM
MHpa, CO37aJ MPEACTABICHUS O HEIEIUMBIX METbYalIlInX dJIeMeHTax (JYacTUIax) MaTepHu — amoMax.

B nanpHeitnem B npeBHel I'perny nmpooimKanoch pa3BUTHE MaTeMaTHKH, MeXaHUKH, Gusuku - EBkmnna,
Onukyp, Apxumen, ITronemeii (11 Bek no H. 3.). [ITonemeii nan maTemarndeckoe 0OOCHOBaHUE I'€OLEHTPHUYECKOM
CHCTEMBI — CHUCTEMBl MHpa B LIEHTPE KOTOPOH HaXxOIUTCsA 3eMis, U €ro TPyIsl B 3TOH 00nacTH, MojJiep KaHHbIE
LEPKOBBIO, OMPEIETNIIN TaKOH B3I Ha MUp Ha uenbix 1375 ner, T. e. BIuioTh 10 KonepHuka.

B cpenHeBekoBbe HayKH pa3BHBAJINCH B OCHOBHOM B [lepcun 1 ApaGckom Mupe, T. €. HHTepeC K MO3HAHUIO
HPUPOJBI HE yracal, HOo B EBporne cymecTBeHHOE MPOTUBOACHCTBUE HAYYHOMY ITO3HAHHIO OKa3bIBajla KaTOJINIECKas
nepkoBb. [losBieHHEe HOBBIX 0Oonce aNCKBATHBIX IPEACTABICHHH 00 OKPYXAalOIEM MHPE OIPOKHIBIBAIIO
PENUrHO3HBIE TOTMBI O CO3AaHUH YeJIOBEKa M IMPHPOIBI BCEMOTYIIECTBEHHBIM OOTOM, 0 3eMiIe KaK O IEHTPE MHPA,
JAHHOTO OOTOM W T. II., YTO BBI3BIBAJIO XKECTOKOE INpECciefoBaHue NepkBH. OZHAKO NMPOAOIDKABIINE Pa3BUBATHCS
HaTyp(uiaocopust, MEANIIHA, aCTPOHOMHSA U AaXKE alIXUMHS YK€ COJECPKaIM MHOTHE 3JIEMEHThI HAyKH, HAYIHOTO
MEeTo/1a IMO3HAHMS ¥ COJICHCTBOBAIIM HAKOIUICHHUIO OOBEKTHBHBIX, HAYYHBIX 3HAHHH O MHpE.




4 Ocobennocmu COBPEMEHHO20 ecmecni6O3HAHUA.

Pa3Burue ectecTBO3HAHMS UMEET YEPThI U 3aKOHOMEPHOCTH, MPUCYIIIHNE BCIKOM HayKe.

K 3aK0HOMEpPHOCTSIM pa3BUTHUS €CTECTBO3HAHMS MOXKHO OTHECTH:!

1) OGyCIIOBIEHHOCTD, B KOHEYHOM: CUETE,, IPAKTHKOH (IIPaKTHKa - KPUTEPHH UCTHHEI).

2) OTHOCHTEJIFHYIO CAMOCTOSITEIBHOCTD.

3) IlpeeMcCTBEHHOCTP B pPa3BUTHM WJCH: M NPUHIMIOB, TEOPHUH W TIOHATHH, METOJIOB W NPHEMOB
HCCIIEZIOBaHMS, HEPa3PhIBHOCTH BCETO MO3HAaHMS [Iprpomsl.

4) TlocTeneHHOCTh Pa3BUTHUS NPH YEPEIOBAHWU IEPHOJOB OTHOCHTENBHO CIOKOWHOTO 3BOJIIOIMOHHOTO
Pa3BUTHS U PEBOIOLHI.

5) BzaumopeiicTBie ¢ APYTUMH HayKaMH, B3aHMOCBSI3b BCEX OTpaciieii eCTeCTBO3HAHMSI.

6) IIpoTHBOPEYNBOCTH PAa3BUTHSI.

7) ToBTopsiemocTs WneH, MpenCcTaBICHUA, ¢ MOCTOSHHBIMU BO3BpaTaMH K IPOWICHHOMY, HO Ha Ooiee
BBICOKOM CTYNEHU NOHUMAHUSA. (IBIKCHHE MO CIIUPAN).

OcoOeHHOCTH pa3BUTHSl €CTECTBO3HAHMS CBS3aHBL, TJIABHBIM 00pa3oM, CO cCrenu(pUKold H3y4aeMoro
npeamera — [pupoast!

S5 Ucmopus ecmecm8o3HaHUs KAK CMEHA HAYYHbIX napadueM. Touamue o HayyHwvix
PEBOIIOYUAX.

1. IlepBas Hay4yHasi peBOJTIONHS B MO3HAHUYU MPHUPOABI IIPOU30ILIA B 310Xy Bospoxaenus (XVI-
XVII BB.) u Havano ee ces3aHo ¢ nMeHamu Hukomas Komepruka (1473-1543rr.), actporoma Tuxo bpare (1546-
1601 rr.), dutocoda u mosta uranesuia Jxopaano bpyno (1548-1600 rr.), actponoma Hemna Moranna Keruiepa
(1571-1630 rr.) ¥ ¢ MEPEBOPOTOM B aCTPOHOMHHM, T. €. C HEPEXOAOM K MOUTHHHO HAYYHBIM IPEACTABICHUIM O
TeJIMOIEHTPUUYECKON CUCTEME MUpPA — CUCTEMaA B IEHTpe KOTopoi HaxonuTcs CouHIe.

Takum oOpazom, MOXHO cumTath, u4to B XVII Beke cdopmupoBanochk MOUIMHHO HAaydyHOE
€CTEeCTBO3HAaHHE W Ha4yaJoCh €ro JajlbHelllee pa3BUTHE KaK KOMIUIEKCa HAayK O Mpupoje. OTo ObUI MEepHO
HBOJIIOIIMOHHOTO Pa3BUTHsL, HAKOIUIEHHUS 3HAHUI.

HWrax, mepBasi peBONIONHS O3HAMEHOBAIA TIEPEX0/1 K KJIACCHIECKOMY €CTECTBO3HAHUIO.

XapakTepucTUku: MexaHuctmdeckas KM  sBmseTcs oOIIeHaydHOW KapTHHOW pealbHOCTH, MHP
paccMaTpuBaeTCs KakK JKECTKO NETePMHUHUpPOBAHHAS CHCTEMa KakK IeJIoe CBOMCTBA, KOTOPOTO OMPEHCIISIOTCS
cBoiicTBamH ero 4acteil. JlugepoM Ha 3TOM 3Tame sBisercs pusuka. CyOBEKT ¢ ero 0COOCHHOCTSMH HUCKITFOYACTCS
U3 TpoIiecca Mo3HAHMUA.

2. Bropass HayuHasi peBosiouusi - KoHely 18 — mepBas mosioBuHa 19 Beka — BbIpa)kaeTcsl B
Mepexo/ie €CTeCTBO3HAHUS B IUCIMIUIMHAPHO OpPraHM30BaHHYI HayKy. Mexanudeckas KM mepectaér OBITH
obrmreHay4yHoit. @opmupyercs crerrduyeckas KM He cBoIUMBIC K MEXaHUYECKOH. (0uoi-s1, xumud, puzud KM).

D710 3Tanm OypHOTO Pa3BUTHUS IKCIIEPUMEHTAIBHBIX UCCIIEOBAHUM, UX CUCTeMAaTH3aIuK U 0000meHus. B
pe3ynpTaTe OBUIO OTKPBITO MOJEKYSIPHOE M AaTOMHOE CTPOEHHE BeIlecTBa, Nepuoaudeckuit 3akon J[.U.
MenpeneeBa, pa3BUTa TEOPUS XUMHUYECKOTO CTPOCHHUS BEIIECTBA, 1 MHOTOE JIp.

K koHiy 19 Beka BO3HMKAaeT CHTyallHs, KOTJa PsJi YCTAHOBJICHHBIX DKCIIEPUMEHTAIbHBIX (PakTOB He
MOJKET OBITh OOBSICHEH TEOPETHUYESCKH C TO3UIUA UMEIOIIUXCs Teopuid. B acTHOCTH — 3T0 3aKoHBI PoTod(ddekTa,
TEIUIOBOTO HW3JIYYCHUS, IMOBEJCHUE CBETa KaK MOTOKA YacTUI[ M OJHOBPEMEHHO BOJH. BO3HWK KpHW3HC B HayKe,
KOTOPBII 00yCIIOBHI HEOOXOAUMOCTE PEBOIIOIMOHHOHN JToMKH, 3aMeHbI cTapbix KITACCUYECKUX koHmenumii.

3. Tperbsi HayyHasi peBoJionmusa - koHen 19 — Havano 20B. [IpeoOpasoBaHue mapaMeTpoB
KJIaCCHMYECKOW HayKH, pa3BHTHE Hekiaccuueckoro ecrectBozHanusi. HKM mpezncraBnsier n3 ce0st OTHOCHUTEIBHO
HCTHHHOE 3HaHME, IPONCXOANT HHTETpanus JacTHeIX KM.

B Havane 20 Beka BOSHUKAIOT HOBBIC HJIEH U MIPEACTABICHHUS:

- 0 IMCKPETHOCTH, KBAHTOBAHHOCTH WM3MEHEHHS XapaKTEPHCTHK [BIXKYIIUXCS MaTepHaJIbHBIX TEl —
SHEPTUH U UMITYIIbCa,

- 0 KBAaHTOBOM XapaKTepe MMOTOKa CBETOBOTO M3ITyUCHHS,

- 0 3aBICHMOCTH IIPOCTPAHCTBA, BPEMEHH U MACCHI TNl OT CKOPOCTH JBIDKEHUS.

Taxum 06pa3om, Ha JaHHOM 3Tale JIUAEPOM MO-TIPEKHEMY OCTaBajach (Gpusnka.

Ha nannom srare nposgomkanocs OypHOe pa3BUTHE 3KCIIEPUMEHTAIBHBIX UCCIIEI0BaHNH:

- OTKPBITHI U U3yUYCHBI SIBIIEHUE PaJUOAKTUBHOCTH, CBEPXIIPOBOAUMOCTH,

- I0OKa3aHa AUCKPETHOCTh 3JIEKTPUUECKOTO 3apsaaa,

- OTKPBITBI MHOTHE JIEMEHTAPHbIE YaCTUIIBI U PA3BUTA UX CUCTEMAaTHKa

4, Yerpépras HaydHasi pesosonusi - xoHen 20B. — Hauano 21B. Ilpoucxonsar paauxanbHbIE
W3MEHEHHs B OCHOBAaHMM HAy4YHOTO 3HAHHUA, POXKIEHHE MocTHekiaccuuecko Haykn. HKM — B3aumoneiictBue
Pa3IUYIHBIX KapTHH PEaTbHOCTH.

Jus sToro sTama XapakTepHBl KpYNHBIE MPOPBIBEI B TEXHHWKE: pa3BUTHE M BHeapeHue OBM,
MHUKPORJICKTPOHUKH, aTOMHOM SHEPTeTHKN, KOCMOHABTHKH, JTa3epHO TEXHUKH.

HocturHyTsl OonbpIIMe JOCTIDKEHHS B TaKMX O0O0MacTAX Kak: KBaHTOBas (M3WKa W XUMHUS
HOJIYIIPOBOJHHKOB, siiepHast hu3uka, bnodusnka, KuOEpHETHKA.




Hayka crana o0si3aTesibHbIM KOMIIOHEHTOM [POHM3BOAMTEIBHBIX CHJI 4YelOBEYeCKOro ooiecTBa, 0e3
KOTOPOrO HEBO3MOXKHO pa3BUTHE TMpOW3BOJACTBA. HaumHaeT cBOE pa3BUTHE TaKOe HAMpaBlICHUE Kak
CHUHEPTETUKA.

Teneph 3Has Kak MPOXOAMJIO CTAHOBICHHE M PAa3BUTHE HAYKH MOXKEM BBIICIUTh 3aKOHOMEPHOCTH
pa3BUTHsI €CTECTBO3HAHUSL.

1.2 Jlexnus Ne2 ( 2 yaca).

Tema: «PU3UMUYECKHME OCHOBLI ECTECTBO3HAHUA. TIOHATHUE IIPOCTPAHCTBA U
BPEMEHIN»

1.2.1 Bomnpocsl JeKuum:

1. WneanusupoBaHHbIE NpPEICTaBICHUS B  KJIAcCMUYeCKOM MexaHuke HproToHa.
OOpaTuMOCTh MEXaHMYECKHUX MPOLIECCOB. 3aKOHBI COXpaHEHUs U (yHIaMEeHTalIbHas
CUMMETpUS IPOCTPAHCTBA U BPEMEHHU.

['paBuTaLMs U COBpEMEHHBIE B3IJIA/IbI HA cTpoeHue BeeneHnnoil.
3. CoBpeMeHHBIE TpeAcTaBiIeHUs O (usmueckoM Bakyyme. KoHuenmws eamHOTO

YEeTBIPEXMEPHOIO MPOCTPAHCTBA—BPEMEHH B CIIELIUATIBHON TEOPUU OTHOCUTEIBHOCTH.

4. WckpuBieHHoe  (HEEBKJIMIOBO)  MPOCTPAHCTBO—BpeMsi B  oOmEed  Teopuu

OTHOCUTEJIbHOCTH. PensSTUBU3M KaK KOHLENTYyalbHBbIH MPHUHIMII HEKJIACCHYECKOIO

€CTECTBO3HAHMSL.

5. Mup rnazamu Hunbca bopa: KBaHTOBOMEXaHHUYECKUIN CITOCOO ONMMCAHUS U OTKAa3 OT

TpeOOBaHUIl KIIaCCUYECKOTO IETEPMUHU3MA.

6. ®oronsl u kBaHTHI. Puocodckre aceKTsl TPOOIEMbI TTO3HABAEMOCTH MHpPA B CBETE

KOPIYCKYJIIPHO-BOJIHOBOI'O JyaJli3Ma U COOTHOILIEHHS HEOTIPEAEICHHOCTH.

7. Teoperuko-moneBo (GopmManu3M B MEXaHHKE CIUIOMIHBIX cpen.  Konnenuu
JaNbHOJCHCTBUSA, OMIM3KOACHCTBUS U MOHATHE MaTepHAIbHOTO MoJisl. YacTHIbl M TOJs — JIBE
(OpMBI CyIIECTBOBAHUS MAaTEpUU B KJIACCUUECKOM €CTECTBO3HAHUU.

no

1.2.2 Kparkoe coaepxxaHne BOIIPOCOB:
1. Hoeanuzuposannvle npeocmasieHus 6 Kiaccuyeckou mexanuke Hvromona.
Obpamumocms  MEXaHUYecKux _NpPoueccos8. 3aKOHbl  COXDAHEeHUS U (DYHOAMEeHmMANbHAs

CUMMEMPUA NPOCMPAHCEA U 6DEMEHU.

du3nuka - 3TO KOMIUIEKC IUCHMIUIMH, H3Y4YalomMX OOIIMe CBOMCTBAa CTPYKTYpHI, B3aMMOJACHCTBHS U
JBIDKeHUS] MaTepun. OU3HMKY YCIOBHO JEJIST Ha TPU 00JacTH: a) GU3UKY IBWKEHHS: 2) (GU3UKY B3aUMOJICHCTBHS: B)
CTpYKTYpHYyIO (usuky. Ocoboe MecTo B COBpPEMEHHOH cucreMe (DU3MUECKMX HAyK 3aHHUMaeT CTaTUCTHUYECKas
(uznka.

®dusnka IBWKEHUS, T.. MEXaHHKa, BKJIIOYAaeT B ceOs KIIACCHYECKYI0 (HBIOTOHOBCKYIO) MEXaHUKY,
PETATUBUCTCKYIO (SMHIITEHHOBCKYIO) MEXaHWMKY, HEPENSTHBUCTCKYIO KBaHTOBYIO MEXaHHKY, PEIATUBHCTCKYIO
KBaHTOBYIO MEXaHHKY.

Mexanuueckum 0gudicenuem Tena Ha3bIBaCTCS M3MEHEHUE €ro IOJ0XKEHHS B IIPOCTPAHCTBE OTHOCUTEIBHO
JIpYTHX Tell ¢ TEYCHHEM BpeMeHH. Pa3jien MeXaHUKH, ONHMCHIBAIOIINII 'eOMETPHUECKHE CBOMCTBA ABHMXEHUs 0e3
yuera Macc TeJ W JEeHCTBYIOIIMX CHJI, Ha3bIBaeTCs Kunemamuxou. Pa3jen MeXaHWKH, W3YYalolIWi 3aKOHbI
B3aMMOJENCTBUS TEJI. HA3bIBAETCS OUHAMUKO.

Knaccrndeckas (HPIOTOHOBCKasl) MEXaHHWKA M3y4yaeT IBHKCHHE MaTepHAIBHBIX OOBEKTOB IPH CKOPOCTSX,
KOTOpbIE 3HAYUTEIHHO MEHBIIIE CKOPOCTH CBETa B BakyyMe. ¥ << C Ee MOXHO cUHTaTh 3aKOHYCHHOH TEOpHei, B
OCHOBE KOTOPOH JIe)KaT TP N3BECTHBIX 3aKOHA ABIKeHM HploToHa.

PenstuBucTckas (SUHIITEHHOBCKAas) MEXaHMKA W3ydaeT [BIKCHHE MAaTEePHAJBHBIX OOBEKTOB IPH
CKOPOCTSIX, CPAaBHUMBIX CO CKOPOCTBIO CBETa B BaKyyMe. V = C B ee ocHOBe jeXxar ABa mocrysara:

1. PaBHOmpaBHe BceX MHEpLMANbHBIX CHCTEM OTcueTa. MHepruanbHas cucreMa OTCUeTa - 3TO CHCTEMa
OTCUETa, B KOTOPOIl crpaBe/UIMB NepBbIi 3akoH HpioToHa (3akoH mHepiuu). HamoMHUM ero cyTb: marepuaibHas
TOUKa, Ha KOTOPYIHO HE JEWCTBYIOT HUKAaKUE€ CHIIbI, HAaXOAUTCS B COCTOSHUHM IIOKOS MM PaBHOMEPHOTO
HIPSAMOJIMHEHHOTO ABIKCHHUS.

PaBHOmpaBue Bcex HMHEPLUANBHBIX CHCTEM OTCUETa O3HAYaeT, YTO BO BCEX TAaKUX CHCTEMax 3aKOHBI
(bU3MKH OJMHAKOBBL. DTO YTBEPIK/ICHHE HAa3bIBACTCS PEJIATUBUCTCKOM MHBAPUAHTHOCTHIO.

2. TTocTOSIHCTBO CKOPOCTH CBeTa B Bakyyme. CKOpOCTh CBETa B BaKyyMe NMPHHATO 0003HA4aTh OYKBOU C.
OTOT MOCTyNAT 03HAYAET, UYTO CKOPOCTH CBETA B BAKYyMeE HE 3aBHCHUT OT JIBH)KEHHSI ICTOYHHKA CBETA.

HepenstuBucTckas KBaHTOBas MEXaHHMKa - 3TO (M3MUYECKas TEOPHs, OIMHCHIBAIOIIAS SIBICHHUS aTOMHOTO
MacmTaba: JBW)KEHHE 3JIEMEHTapHBIX YAaCTHI[ M COCTOSIIUX M3 HUX CHCTEM CO CKOPOCTSMH, MHOTO MEHBIIUMHU




CKOpPOCTH CBETa B BaKyyMe. IIpormeccs! ¢ ydacTHeM PeIsITHBHCTCKUX, T.€. ABIDKYIINXCS CO CKOPOCTSAMHE, OIU3KAMU K
CKOPOCTH CBeTa B BaKyyMe, MHKPOYACTHI[ CONPOBOXTAIOTCS, KaK IPaBHUJIO, W3MEHEHHEM 4YHCIa YacTHI[, UX
POXKIEHUEM U TIOTIIOMICHHEM. DTH MPOIIECCHl aHAMM3UPYIOTCS B KBAHTOBOW TEOPHH TIOJIS.

OcHoOBHbIe NPUHIHUIIBI COBPeMEHHOH (PU3MKHU: TPUHITAIT CHMMETPHUH, IPHHIUI COOTBETCTBHSI, IIPHHIINATI
JIOTIOTHUTEIHHOCTH, IIPHHIIUT HEOTIPEIEICHHOCTH, IPUHITHII CYTIEPIIO3UIIIH.

CumMmeTpus (B IIMPOKOM CMBICIIE) - 3TO OZHOPOIHOCTH, TPOIIOPIHOHAIEHOCTh, TAPMOHNYHOCTh KaKHX-
100 MaTepUabHBIX 00BEKTOB

CumMeTpusi - CBOWCTBO (DM3MYECKMX BEIUYMH OCTaBaThCS HEM3MCHHBIMU TP HMX OINPEICIICHHBIX
npeoOpa3oBaHuUsIX

OcHOBHbIE THUIIBI CHMMETPUM:

- 3epkanbHas

- IToBopoTHas

- PagnansHas

- Tpancsuus

- BunroBas

- CummMmeTpus momoous

- KambGpoBounas

KannOpoBounsle cHMMETPHH CBS3aHbI ¢ M3MEeHeHHeM MaciuTada (OHH HE3aMCTHHI B HAaONIOICHHH,
(PUKCHPYIOTCS JIMIIb B YPaBHEHUSIX, OMUCHIBAIOIINX TPUPOIHBIC MPOIECCH B MATEMAaTHYECKOM OIMCAHUM TOM WU
WHOU CHUCTEMBI).

CumMmeTpust pU3MYECKNX 3aKOHOB (MX MaTeMaTHYeCKOe OIMMCAHHE) TPOSBISETCS MPH TaKUX ONEpalysX,
KOTJ]a BUJ] YpaBHEHHH 0CTaeTCAd HEU3MEHHBIM.

Takum ob6pa3zoM, MaTeMaTH4YecKoe HCCIeJIOBaHHE, OCHOBAaHHOC Ha aHAJIN3€ CHUMMETPHUH, MOXXET CTaTh
HUCTOYHHUKOM OTKPBHITUH (PH3HUKHL.

K mpocrefimmM CcUMMETpUSM OTHOCATCS OIHOPOJHOCTH (OAMHAKOBOE CBOWCTBO BCEX TOYEK) U
HU30TPOITHOCTH (OTMHAKOBOE CBOMCTBO IO BCEM HAIIPABIICHHSM).

[IpocTpaHCcTBO OHOPOTHO M H3OTPOITHO, @ BPEMs OTHOPOIHO U aHU3OTPOITHO.

B 1918 roay nHemenxkuii ¢uzumk Immu Métep chopMmymipoBana TeopeMy, B KOTOPOH YTBep)KIallach
0011I1asT B3aUMOCBSI3b C 3aKOHAMHU COXPaHCHUS.

1) 3akoH coXpaHEeHHsI SHEPTUU SBJSIETCS CIEACTBUEM OJHOPOIHOCTH BPEMEHHU.

2) 3aKOH COXpaHEHUS] MUMITYJIbca (KOJUYECTBO MOCTYIATEIbHBIX JABMKCHHI) — CIIEICTBUE OJHOPOIHOCTH
MIPOCTPAHCTBA.

3) 3aKkoH COXpaHEHHS MOMEHTA UMIYJhca (KOJIMYECTBO BpaIlaTeIbHBIX ABWKCHHUN) SBISETCS CICACTBHEM
H30TPOITHOCTH MTPOCTPAHCTBA.

CB43b BTOPOTO 3aKOHA TEPMOJIUHAMUKH SIBIAETCS CIEICTBHEM H30TPOITHOCTH BPEMEHH.

2 I'pasumayus u cogpemenivie 8321500l HA cmpoernue Beenennoil.

I'paBuTanuonHoe B3aumMoaeicTBue

I'paBuTaniioOHHOE B3aWMOJCHCTBHE - ATO YHHBEPCAIbHOE B3aUMOACWCTBUEC MEXKIY JIOOBIMUA BHIAMHU
MaTepuH. JTO 03HAYAET, YTO OHO OCYIIECTBIIACTCS M MEX/y YACTUIIAMH BEIIECTBA, U MEXKAY (PU3MUSCKUMH MOIISIMH.
I'paBuTaniioHHOE B3aMMOJEHCTBHE - 3TO BCEr/a MPUTSHKEHHE. B HEM y4acTBYIOT BCE KIAcChl 3JEMEHTapHBIX
gactull. U3 BceX yHIaMEHTAIBHBIX B3aMMO/ICHCTBHI OHO SIBIISICTCSI CAMBIM CIa0BIM.

I'paBuTaIOHHOE B3aMMOJIEHCTBHE - NaJbHOJCHCTBYIOMIEE. JTO O3HAUAET, UYTO €r0 paguyc IEHCTBUS
paBeH O€CKOHEYHOCTH.

Hetoron 0000mmi 310 Ha Bee Tena. CorylacCHO 3TOMY 3aKOHY, AB€ MaTepHATbHBIE TOUKH PUTITHBAIOTCS

C CHUJION:

r/ie g - rpaBUTAIIMOHHAS TIOCTOSHHAS,

My, M, — MaccHI TeT;

I - pACCTOSIHAE MEXKIY MaTCPUATEHBIMUA TOYKAMH.

CyiecTByeT Tak Ha3blBaeMasi MOJICIb «ropsiueii» BceaeHHOM Wil «O0IBIIOT0 B3PBIBaY.

CoBpeMeHHBIE KOCMOJIOTHYECKUE MoJieNin BeeneHHoW 0a3upyroTes Ha o0IIei TEOpHH OTHOCHTEIIEHOCTH
OWHIITEiHAa, B COOTBETCTBHH C KOTOPOH METpHKa MPOCTPAHCTBA W BPEMEHH OIPENENACTCS pPacHpeieicHHEM
TPaBUTAIIMOHHBIX Macc BO BceleHHOW, CBOHCTBA KOTOPOW OOYCIOBJICHBI, TPEXAE BCETO, CPEIHEH IUIOTHOCTHIO
MaTepHH.

CoBpeMeHHasT KOCMOJIOTHSI CTPOUT Mojenn BcerneHHOW HMCXOns M3 ypaBHEHHS TATOTCHHS M3 oOmIeil
TEOpUH OTHOCUTENbHOCTH A. OHHmTeliHa. OHO MMeeT MHOTO pemieHHi. [lepByro Mozaens paspaboTan cam
A.DiHmTeiH B 1917 1.

Ora MOJIeIb UMEET CTALIMOHAPHBIA XapaKTep:



- Bcenennas cranrionapHa,

- OecKOHEYHa BO BPEMEHH

- Oe3rpaHMYHA B IPOCTPAHCTBE.

B 1922 r. poccuiickuii MmareMaTuk U reopmuk A.A. OpuaMaH maja CBOE pelICHHE ypaBHEHHS OOmIeiH
TEOPUH OTHOCHUTENIFHOCTH A. DHHINTEHA, IMEIoIIee TPH BapHaHTa:

1. B ciyuae, korma cpenHsisl INIOTHOCTD BEIIECTBA W M3IIyUCHUS paBHA KPUTHUECKOHM BEIMUHHE, TO
MHPOBOE IIPOCTPAHCTBO SBISIETCSI EBKIMIOBBIM U BceneHHass HEOrpaHMYEHHO PacIIUpsieTcsl OT HepBOHAYaIbHOTO
TOYEYHOT'O COCTOSHUSI.

2. Ecnu ske cpeqHsis IIOTHOCTh MEHBIIIE KPUTHYECKOH, TO IPOCTPAHCTBO 00anaet reomerpueiit H.1.
Jlo6aueBCKOro M TakK e HEOrpaHMYEHHO PACIIHPSIETCS.
3. W, B-TpeTbUX, €clnM IJIOTHOCTH OOJbIE KPUTHYECKOH, MpocTpaHCTBO BceeneHHOM oka3biBaeTcs

pUMaHOBBIM, PACHIMPECHUC Bcenennoit na OIMPCACIICHHOM 3Talle CMCHACTCA CXKAaTUEM U IMPOJAOLKACTCA BIUIOTH OO0
TOYE€YHOT' O, CHHTYJISIDHOT'O COCTOSTHUA.

3 CO@D@MGHHble npedcmaeﬂeﬂuﬂ o (buS’ulleCKOM 6axKyyme. I{OHuenuuﬂ e0uH020

UemvlpexmepPHo20 npocmparncmed—6pPemMeru 8 cneuuaﬂbﬂoﬁ meopuu OnHoOCunmetIbHoCcmu.

B knaccuueckoil (u3Mke CUMTANOCh, YTO OCHOBa MHpa - aTOMBI, T.C. MEJIbYalIlKe, HEIACTUMEIC,
OecCTPYKTYpHBIE 4YacTHLBI. ATOMBI TEPEMELIAIOTCS B aOCOMOMHOM npocmpancmee u epemenu. Bpems
paccMmarpuBaeTcsl Kak CaMOCTOSATeNIbHAsl CyOCTaHIIHs, CBOMCTBAa KOTOPOU onpeelsitoTes eto camoit. [IpoctpaHcTBo -
3TO TOKE CaMOCTOSATENbHAsI CYyOCTaHIIHA.

HamomuuM, 4To cyOCTaHIMA - 3TO CYHNIHOCTb, HEYTO, JIeXaliee B ocHoBe. Korma roBopsT, 4Tto Bpems -
cyOCTaHIHs, TO IMEIOT B BHIY, YTO OHO CIIOCOOHO CaAMOCTOSTEIHHO CYIIECTBOBATH.

IIpocTpaHCTBO B KITaccn4eckon (puznke

- aOCOJIOTHO, YTO O3HA4YaeT, YTO OHO HE 3aBUCHT OT MaTepud W BpeMeHH. MoHO yOpaTh u3
MPOCTPAHCTBA BCE MaTEpHAIbHBIE 00BEKTHI, 8 a0COTIOTHOE MPOCTPAHCTBO OCTACTCH.

- OIHOPOJTHO, T.€. BCE €0 TOYKU SKBUBAJICHTHBI.

- U30TPOITHO, T.€. SKBUBAJICHTHBLI BCC €I'0 HAIIPABJICHUA.

BpeMH TOXE OTHOPOAHO, T.€. SKBUBAJICHTHLI BCE €TI0 MOMCHTHI.

IIpocTpancTBO omMchIBaeTCs reoMerpued EBknMzaa, COriaacHO KOTOPOM KpaTdalliMe pacCTOSHUEM
MEXKIY ABYMSA TOUKAMU ABJIACTCA IpAMast.

IIpocTtpaHcTBO U BpeMsi OECKOHEUHBI.

BeckoHEeUHOCTh NPOCTpaHCTBa 03HAYAET, YTO KAKYIO OBl OOJIBIIYIO CHCTEMY MBI HE B3SIJIH, BCETIa MOKHO
yKa3aTh Ha TaKyro, KoTopas ele Oosnblre. beckoHeuHOCTh BpeMEHN 03HAYaeT, YTO KaK OBl JIOAT0 HY JJIHIICS JaHHbIH
npolece, Bcerja B MUpe MOXKHO yKa3aTh Ha TaKOH, KOTOPBIN OyAET JUINTHCS OJIbIIE.

CoBpeMeHHOH Teopuell MPOCTPAHCTBA M BPEMEHHM CUUTAETCSI TEOPUSI OTHOCUTEIBHOCTH - CIELHAIbHAS
(CTO) u o6mas (OTO), cozmanHble DUHIITSHHOM.

4  Hckpusnennoe  (Hee8KIUO080)  NPOCMPAHCMBO—68PEeMs. 6 0buel  meopuu
OMHOCUmMeIbHOCnU. Penamuesusm KdaK KOHueanaJlebllz npuHyun HeKnaccuvecKkozco
ecmecmeo3HarUuA.

Cornacuno CTO, cymecTByeT eIuHOe MPOCTPAHCTBO-BPEMSI, CBOMCTBA KOTOPOTO 3aBUCAT OT (PUBNIECKUX
cpoiictB Mmarepuil. CTO mokasanma, 4TO C POCTOM MEXaHHYECKOH CKOPOCTH O00BEKTa, ero MpOCTPAaHCTBEHHBIC
pasMepbl YKOPaYHBAKOTCS:

rze | -mHa 06bekTa, ABMIKYIIEr0Cs CO CKOPOCTHIO V;
ly - nnuHa o6bekta mpu v = 0:
C - CKOPOCTh CBETa B BaKyyMe.

ORHOBpEMEHHO BpeMs MMPOTEKAHMS MIPOIIECCOB 3aMeUIIeTCs 1o (hopMyIe:




Cneacteuem n3 OTO sBRsieTCsS TO, YTO I OOJBIINX YIacTKOB BceneHHOW reoMeTpuei mpocTpaHCcTBa
cTaHOBUTCA He TeoMmeTpus EBkimuma, a reomerpus Pumana. B Hell kpaTyallimMm paccTOSTHUEM MEXIY ABYMS
TOYKaMHU YK€ SABISETCS HE TpsAMas, a KpHUBas, KPUBH3HA KOTOPOH 3aBHCHUT OT PACHONOKCHUS W BEITHYNHBI
TATOTCIOIINX Macc.

5 Mup enazamu Hunvca bopa: KBAHMOBOMEXAHUYECKUL CROCOD ONUCAHUSA U OMKA3 OM

mpe606aHuL7 KaaccuiecKkoco ()emepmunMa.
Bce monenu atoMma UCXOAMIIN U3 TOTO, YTO aTOM 3JIEKTPOHEUTPAJIEH.
1. Tomcon B 1897 roay co3nain nepByto MoJieib aToma.

@=10" m
2. X. Haraoka B 1903 roay npeacraBui cede pacioioKEeHHUE ICKTPOHOB B aTOME IOI0O0OHO KOJIbIIaM
CarypHa.
3. Peszepdopn B 1911 chopmynupoBan miaHeTapHYIO MOJEIh aroma. Tak B IEHTPE HAaXOIUTCS
MaJICHBKOE, HO TSDKEJIOE PO, a JISTKHUE 3JICKTPOHBI PACIIOJIOKEHBI Ha JOCTATOYHO OOJBIIOM PACCTOSHHM OT HETO.
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A. [pu BpaleH!: 3JIEKTPOH U3JTyYaeT SHEPTUI0 U JOJDKEH YHacTh Ha sApo. BBIBO/A: aToM sBIsieTCs

HEYCTOWYMBEIM, a Ha CAMOM JIeJIe B HACTOSAIICE BPEMs aTOM SIBISIETCS CaMOW YCTOWYMBOW M3 M3BECTHBIX CHCTEM. B
9TOM U €CTh IIEPBOE U TIIABHOE IIPOTUBOPEUNE, ECIIH PACCMATPUBATH aTOM C TOUKH 3PEHHS KIIACCHYECKOH MEXaHUKH.
b. JlomkHa HENpPEephIBHO MEHSThCS YacToTa, TaK KaK BpalleHHe pPaBHOMEPHO, HO Y HEro

HENpPEepBIBHBIA CHEKTP H3Ay4deHMs. Takol CHEKTp
CaMOM JIeJIe aTOM JIaeT CIIEKTP
Hunsc bop B 1913 roxy.
ITocTynarsr:
|.O7eKTpOHBI B aTOME MOTYT JABHTAaThCS TOJBKO IO ONPEJIEIIEHHBIM CTAlMOHAPHBIM OpOMTaM, W MPU ITOM
sHeprus He nznydaercs (bopoBckas opoura).

JAa€T BCUICCTBO B TBEPAOM H KHUIAKOM COCTOSIHUHM, Ha

M, =m_,v.r,
M, — Macca snekmpoHa

Ve — CKOPOCMb 91EKMPOHA
Ih — paouyc opoumoi

nh

2z
MoMeHT UMITyJIbca JIIEKTPOHA Ha OOPOBCKOI OpOHUTE paBeH MPUMEPHO IEIIOMY YHCITY, npudeM, N#Q.
Il.AToM M37MyYaeT WM MOTJIOIIACT KBAHT SHEPTHH IPHU MEPEXOJIe AIICKTPOHA U3 OJHOTO SHEPreTHYECKOTO

COCTOSIHMS B JJpyroe ( ¢ 0JTHOI OpOUTHI Ha PYTYIO).

h V:Ez'El

E; — cmayuonapnoe snepeemuuecxkoe cocmosnue 31eKmpoua

E, — anepeus snexmpona 8 6030y2cOeHHOM COCTMOSHUU.

HanMensblliee sHepreTHUECKOe COCTOSIHHE JJIGKTPOHA B aTOME — Ha ONmkaimed k sapy opOute n=1.
Jannast popmyna oObsICHIIIA JIMHEHYATHIE CTIEKTPHI aTOMa.

B

CHexTphl 3ACKTPOMATHUTHOTO U3JYYCHHS aTOMA.




Paouo I/IH(b Buoumwr Vnempa Penmee v-
11 ceem Guonem H UsNy4eH
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PanuoBosHEI U pagapHOE U3JIyueHHE B TOM ClIydae, KOTJa MPOUCXOAUT U3MEHEHHUE CIIMHA aToMa WM Apa.
WudpaxpacHoe — 3a cuer kosebaHull aTOMOB B MoJiekyie. Buaumoe, ynbrpaduosieroBoe — 3a cueT KBaHTOBBIX
MEepeX0I0B BHELIHUX JJIEKTPOHOB aToMa W3 BO30YXKJIEHHOI'O COCTOSIHUS B OCHOBHOE. PEHTreHOBCKOe — 3a CHeT
mepexoia 3JIEKTPOHOB C BHENIHMX O0O0JIOYEK Ha BHYTPEHHHE. [ aMMa-M3iydyeHHe — CBSI3aHO C SAEPHBIMHU
IpoleccaMy U HUKAK He CBsI3aHa C 3JICKTPOHAMU.

Teopus bopa sBngeTcst IpOMEXyTOUHBIM 3BEHOM MEXy KJIACCUYECKON U KBAaHTOBOI MEXaHUKOM.

6 Domounvt u_Keaumoi. @ZUZOCOC[)CKM@ acneknivl I’ZD06JleMbl nosHaeaemocnmu _mupa 6
ceeme KOpnyCKyJIAPHO-60JIHO6020 Oyaﬂusma U COOMHOULEHUA H€0I’ID€()€JZ€HHOCI’I’ZM.

1. KBaHT — 3T0 mopuus 31€KTpOMAarHUTHOW 3HEPIUH, BEJIMUNHA KOTOPOH paBHA MocTosHHOM [Tnanka.

2. ®otoH — 3TO opMa OpraHM3alMK OOBEIMHEHUS KBAaHTOB B TOT WJIM WHOH BHI 3JIEKTPOMAarHUTHOTO
W3ITy4CHHUS.
I'epu B 1887 romy mokasan, 9To CBET UMEET JaBleHUE — siBIeHUE (H0oT03(deKTa (BEIpBIBAaHNE 3JIEKTPOHOB U3 aTOMOB
MOJ AEHCTBHUEM CBETA).

Makc IMnauk: E=hv - DHeprus kBanTa cBsizaHa ¢ 4acTOTOH (I[BETOM).
h=6,62-10"* Ix-c

mv

E=hv =A+

2
OUHINTEHH Ha3BaI KBaHT CBeTa (JOTOHOM.
E=mc?
E=hv
2 hv

me’=hv—>m = —— - Macca pomona, dsudrcywyezocs co ckopocmelio céema.

c

p=mc — umnyavc homona.

@DOTOH — 3TO M YacTHIla U BOJHA, OH OONagaeT KOPIYCKYJISPHO-BOJIHOBBIM yajI3MOM, HIIH
KOPITYCKYJISIPHO-BOJIHOBOM ABONCTBEHHOCTHI0. DOTOH MPOSIBISET OAHOBPEMEHHO JIBa OCHOBHBIX CBOMCTBA MaTepUu
. [Tozxke ObUIO JOKa3aHO, UTO 3TO CBOMCTBO MPHCYIIE BCEM MUKpPOUYACTUIAM (Ha JaHHBI MOMEHT OTKPBITO Ooee
350).

B 1923 roay Jlyu ne bpoiinp BbICKazan MPeNNoJIOKEHHE, YTO JJIEKTPOH 00JIafaeT KOPIYCKYJSPHO-
BOJIHOBBIM QyaJIM3MOM.

h

Hnst porona: A =
mc

h
Juis anekTpona: A = ——
mv

TOMCOH ONpeIeNTHiI Maccy deKTpona: Me=9,11-10"" kr.

IaBuc u Jxepmep B 1927 roay Aokazand, 4ToO JIEKTPOH 00Ia1aeT BOJHOBBIMHU CBOHCTBAMHU — CBOHCTBAMHU
uHTEepdEepeHINN U TUPPAKIITH.

B 1932 romy UenBuk BBISICHUI, YTO MMPOTOH UMEET TE€ KE CBOMCTBA.
Jliis gactuil, 001aqaroKuX KOPIYCKY/ISIPHO-BOJHOBBIM TyaJH3MOM HEJb3si OJHOBPEMEHHO OIPEACINTh TOYHO U
KOOPJMHATY M UMITYJIbC. UeM TOUHee ompeersieTcss KOOPAUHATA, TEM MEHEE TOYHO MOXKHO OTPEIEIIUTh HMITYJIbC.

h
AX-Ap, = =h
2

T
h
Ay~Apy > —
27
h
Az -Ap, =2 —
2

AX —93T10 HEONPECACTICHHOCTD, WJIN HECTOYHOCTDH, HAXOXJIACHUA KOOPAUHATHI UMITYJIbCA.

Apx — HCONIPEACICHHOCTD, NI HETOYHOCTh HAXOXJICHUA CaMOI'0 UMITyJIbCa.

Ecmu 1o MMPpOU3BEACHUC CPABHUMO C MOCTOSIHHOM HJ'IaHKa, TO NOBCACHHUC YaCTHIblI OIIMCHBIBACTCA KBaHTOBOU
MexaHukou. Eciu aTo MPOU3BCACHUC BCJIIUKO, TO €CTh, MHOT'O 0OJIbIIIE TOCTOSIHHOM HHaHKa, TO NOBCACHHUEC YaCTHIIbI
OIIMCBIBACTCS KJIACCUYECKOM MEXaHHMKOM.



1 Teopemuko-nonesou (hopmaniusm 6 MexaHuke chiownvix  cpeo. Kouyenyuu
oanbHoOelicmeus, OIUZKoOO0eUCmeEus U NOHAMUE MamepuaibHo20 noad. Qacmuusl u noas — oee

d)ODMbl cyuwiecmeosearusl mamepuu 6 KiadCCu4eCKom ecmecmeo3Haruu.

B3aumogeiictBue - 310 (Quitocodckas KaTeropus, OTpakarolias MPOLECCHl BO3ACHCTBHS Pa3IMYHBIX
00BEKTOB JIpYr Ha ApYyra, MX B3aUMHYIO OOYCJIOBJICHHOCTb, U3MEHEHHE COCTOSHHS, B3aHMOIIEPEXOJ, a TaKXkKe
MOPOXKAEHUE OJHUM 00BEKTOM japyroro. CBOHCTBa 00BEKTa MOTYT HPOSBIATHCS M OBITH MO3HAHHBIMHU TOJIBKO BO
B3aUMO/ICHCTBUH C JPYTUMHU OOBEKTAMH.
®uznka B3aMMOJECHCTBUS OCHOBaHA HA NPEJICTABICHUHM O TI0JIE KaK MaTepUajJbHOM HOCHUTENE B3aUMOJCHCTBUSL.
[pumepamn Gu3NYECKUX IOJEH SBISIOTCA DJICKTPOMAarHWTHOE M TPAaBUTALMOHHOE MOJIS, MOJS SACPHBIX CHII,
BOJIHOBBIC KBAHTOBaHHBIE MOJIS QJICMEHTapHbIX YaCTHII.

[onsarue pmsmueckoro mous BBeaeHo B ¢pm3uky M. @apaneem u JIx. Makcsemtom (30-60 rr. XIX Beka)
JUISL OITMICAHUS MEXaHU3Ma NEeHCTBHS 3JEKTPHYESCKUX U MATHUTHBIX CHIL

@duzuka B3aMMOACHCTBHS IENUTCS Ha YETHIpEe OTHeNd, KOTOPBIE COOTBETCTBYIOT H3BECTHBIM BHAAM
B3aMMOZCHCTBHS - CHIIBHOMY, 3JIEKTPOMAarHUTHOMY, CJIa00MY, TPaBUTAllHOHHOMY.

ONeKTpOMarHuTHOE MoJje JIU00 U3Iydaercs, JIU00 MOrIomaeTcs Ipy B3auMOICHCTBUH, TUOO0 MEPEHOCUT
B3aMMOJEICTBHE MEXIy TelaMU. DIEKTPOMAarHUTHOE Iojie — ocodas ¢opma MaTepuu, IOCPEACTBOM KOTOPOii
OCYILIECTBIISIETCS B3aMMOJCHCTBHE MEXIy ODICKTPHUYECKH 3apsHKEHHBIMH YacTUIIAMH, - O3TO COBOKYITHOCTh
QJICKTPHUUICCKUX U MArHUTHBIX OJICH.

TaK, KYJIOHOBCKOC MIPUTIKECHUEC MCEKIAY ABYMsI HCTIOABHUXXHBIMH TCIIaMU, OGHa[[aIOIlII/IMI/I
Pa3HOMMEHHBIMH AJICKTPUYSCKAMH 3apsAaMH, OCYIIECTBIIETCS HOCPEICTBOM SJIESKTPHIECKOTO MOJIS, CO31aBaEMOT0
9TUMH 3apsaamMu. Eciu paccTosiHue MeXIy TellaMi 3HAYMTEIBHO NIPEBBIIACT UX Pa3MEpPhl, TO CHIIA MPUTHKECHUSL

q9,d,

r 2 3akoH Kynona.

F =k

Takasg 3aBUCUMOCTb OT PACCTOSHHUS OTpPa)kaeT AAJBHOACHCTBYIOIIMM XapaKTep 3JIEKTPOMAarHUTHOIO
B3aUMOJEHCTBUSL, €r0 HEOTPAHUYEHHBIN PAIUyC JEHCTBUS.

ONeKTPOMarHUTHOE B3aMMOACHUCTBHE MOXET MPUBOAWUTH KaK K MPUTSKEHUIO, TaK M K OTTAIKHBAHHIO
MEXIy TeIaMH. OTO OTPaKaeT CYLIECTBOBAHHE JBYX PA3HOMMEHHBIX JJIEKTPHUUYECKHX 3apSAA0B: MOJIOKUTEILHOTO U
OTPHLATENLHOTO. Pa3HOMMEHHBIE 3apsi/ibl NPUTATUBAIOTCS, OJHOUMEHHBIE - OTTAJIKUBAIOTCSI.

1.3 Jlekuust Ne3 ( 2 gaca).
Tema: «CYIIHOCTb CUCTEMHOI'O ITOJAXOAA. OCHOBHBIE ITOHSTUS CUHEPTETUKK
1.3.1 Bonpocsl Jekuum:

1. OCOOEeHHOCTH HBOJIIOIUH [0 CPABHEHUIO C AUHAMHUYECKUMH U CTATUCTHYECKUMHU
IPOLIECCaMH.
2. [Tpupoaa HeoOpaTUMBIX IBOIOIUOHHBIX ITPOLECCOB.

3. JlnnaMuueckuii Xxaoc Kak (yH/IaMEHTAIbHOE CBOMCTBO MPUPOJIBI.

4. budypkanuu u karactTpodsl.

5 OTKpBITBIE TUCCUITATUBHBIE CUCTEMBI B (PH3HUKE, XUMUHN, OMOJIOTHH, YKOJIOTHH.
6 Cunepreruka.

1.3.2 KpaTkoe coaep:xanne BONPOCOB:
1. Ocobernocmu 360110UUY NO CPABHEHUIO ¢ OUHAMUYECKUMU U CIMAMUCIIUYECKUMU

npoyeccamu.

JlnHaMHUYeCcKHe U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B TIPUPO/IE

(TeTepMUHHM3M TPOIIECCOB TIPUPO/IBI).

JleTepMHHU3M B COBPEMCHHON HAayKe OIpENeNsieTCs KaK YYeHHE O BCEOOIIel, 3aKOHOMEPHOH CBS3U
SBIICHUI ¥ TPOIIECC OKpYy)Karomero mMupa. Hamnmume Takux CBsi3el SBISCTCS JOKA3aTEILCTBOM MaTCPHAILHOTO
CJIMHCTBAa MHpPA ¥ CYIICCTBOBAHUS MHUpE OOIIUX 3aKOHOMEpHOCTEeH. OYeHb YacTO NETEPMHUHU3M OTOXKICCTBISICTCS C
MPUYHHHOCTBIO, HO TAKOW B3IJISA[] HEJIb3sl CUUTATH MIPABHIBHBIM XOTsI OBl IOTOMY, YTO IPUYMHHOCTh BBICTYIIACT KaK
onHa U3 (hOPM IPOSIBIICHUS JICTEPMHUHU3MA.

3aKoHbI, C KOTOPBIMH MMEET JEJI0 KIACCHUUeCKas MeXaHWKa, UMEIOT YHUBEPCAJIbHBIM XapakTep, T. €. OHU
OTHOCSITCS KO 0€3 HWCKIIOYeHHS H3y9aeMbIM OO0BbeKTaM Tpupojbl. OTauduTensHas OCOOEHHOCTh TaKOro poja
3aKOHOB COCTOMT B TOM, YTO IpEJICKa3aHUs, MOJYYCHHbIE Ha WX OCHOBE, UMEIOT JOCTOBEPHBIM W OJHO3HAYHBIN
xapaktep. Hambomee spKO OHH TPOSBIINCH IOCIE TOTO, KaKk HAa OCHOBE 3aKOHAa BCEMHPHOTO TATOTEHHS,




n3noxkennoro M. Herotonom B 1671 1. B "MaTtemarndeckux Hadajax HaTypalbHOW (uiiocodpun”, m 3aKOHOB
MEXaHNKU BO3HMKIIA HeOecHas MexaHnka. Ha ocHOBe 3akOHOB HEOECHON MEXaHMKU OBLTH BBIYMCIICHBI OTKIOHEHHS
B JIBIDKCHUH YpaHa, BbI3BAHHBIC BO3MYIIAIONINM BIHSHHEM HEM3BECTHOH Toraa ruaHeTel. OTpeNennB BETUUUHY
BO3MYILECHNUS, HE3aBICUMO JAPYT OT APYra MO 3aKOHAM MEXaHHMKH MOJI0KCHNE HEN3BECTHON TTaHeThl paccunuTany 1.
Anamc u VY. JleBepre. Bcero ma yrmoBom paccTosHHE B 1° OoT paccumTaHHOro mMu monoxkenus M. Tamre
obnapyxun mranery Henryn. OTkpeiTne HenTyna Onectsine MOATBEpAMIIO CIPABEIIMBOCTh 3aKOHOB HEOECHOM
MEXaHUKU U HAINYWE B MPHUPOJE OAHO3HAYHBIX NPUUMHHBIX CBsI3ei. DTO MO3BOIWIO (paHIly3ckoMy MexaHuKy 1.
Jlarumacy cka3zath: jaiiTe MHE Ha4yajbHbIC YCJIOBHS U s, C TIOMOIIBIO 3aKOHOB MEXaHUKH, MPEJICKAXKy JalbHenee
pa3BuTHE COOBITHH. DTO BOLUIO B MCTOPHIO KaK JIAMJIACOBBIM, WJIM MEXaHUCTUYECKUH JIETEPMUHHU3M, KOTOPBIN
JIONYCKaeT OJIHO3HAYHBIC IPUYMHHBIC CBSI3U B SIBICHUSX PUPOIBI.

Hapsiny ¢ Humu B Hayke ¢ cepeanHbl XIX B. CTanM Bce MIMPE MPUMEHSTHCS 3aKOHBI Jpyroro tumna. Mx
Npe/ICKa3aHusl HE SIBISIIOTCS OJHO3HAYHBIMH, @ TOJBKO BEPOSTHOCTHBIMH. BEpOSTHOCTHBIMH OHM HAa3bIBAaIOTCS
MOTOMY, YTO 3aKJIFOUEHHs, OCHOBaHHBIC HA HUX, HE CIEAYIOT JOTUYECKH U3 NMEIOIeHCst nHpOpManny, a IoToMy He
ABJISTFOTCSI JOCTOBEPHBIMH M OJHO3HaYHbIMH. MH(DOpManms mpu 3TOM HOCHT CTaTHCTHUECKHH XapakTep, 3aKOHBI,
BBIPAXKAIOIINE 3TH MPOIIECCHI, HA3BIBAIOTCS CTATHCTHUECKUMH 3aKOHAMH, U 3TOT TEPMUH MOJY4MII B HayKe OOJbIIOe
pacmpocTpaHeHHe.

B xiaccuueckoi HayKe CTaTHCTHYECKHE 3aKOHBI HE MPU3HABAIM ITO/UIMHHBIMHU 3aKOHAMH, TaK KakK ydeHbIE
B TIPOIIJIOM TIPEJIIOJIaraii, 9YT0 32 HUMH JIOJDKHBI CTOSITh TaKHE K€ YHUBEPCAIbHBIC 3aKOHBI, KAK 3aKOH BCEMHUPHOTO
TAroTeHus HploToHa, KOTOPBIN cunTancs oOpas3loM JETePMUHUCTHYECKOTO 3aKOHA, MOCKOJIBKY OH oOecrneuynBaeT
TOYHBIC M JOCTOBEPHBIC MPECKa3aHUs [IPUINBOB U OTJIMBOB, COJIHEYHBIX M JIYHHBIX 3aTMEHHU M JPYTUX SIBICHUN
npupojbl. CTaTHCTHYECKHE JK€ 3aKOHBI MPU3HABAJIMCh B KAa4yeCTBE YNOOHBIX BCIIOMOTATENBHBIX CPEJICTB
UCCJIE/IOBaHMSI, JAIONIMX BO3MOXKHOCTH IPEJCTAaBUTh B KOMIIAKTHOW M YJNOOHOW (opMe BCIO HMEIOLIYIOCS
undopmanmio 0 KakoM-TuOO TpenMmere ucciaeqoBaHMsA. [IOJUIMHHBIMM  3aKOHAMHM  CUMTAIMCh HMEHHO
JETEPMUHUCTUYECKUE 3aKOHBI, OOECHEYMBAIOIINE TOYHBIE W JOCTOBEPHBIC MNpEICKa3aHUs. DTa TEPMHHOIOTHUS
COXpaHMJIACh JI0 HACTOSIIIETO BPEMEHHM, KOT/Ia CTaTHCTHUYECKHE, MM BEPOSITHOCTHBIC, 3aKOHBI KBATH()UIMPYIOTCS
KaK MHICTEPMUHUCTHYECKHE, C YEM BPSI/L JIH MOYKHO COTJIACHTHCS.

OTHomIeHNE K CTATHCTHYECKMM 3aKOHaM IIPUHIHUIINAIBHO HW3MEHHIIOCH MOCJIE OTKPHITHS 3aKOHOB
KBAaHTOBOI MEXaHMKH, ITPEACKa3aHNsl KOTOPBIX HMEIOT CYIIIECTBEHHO BEPOSITHOCTHBIN XapakTep.

Taxum 06pa3om, HCTOPHUECKN IETEPMUHNU3M BBICTYIIAET B ABYX CIEIYIOMHNX (hOopMax:

1) nanmacoBBIf, MM MEXaHUCTHUECKHUIL, TETEPMUHN3M, B OCHOBE KOTOPOTO JISKAT YHUBEPCAIbHBIC 3aKOHBI
KJIACCHYECKOM (hU3HKH;

2) BEpOSITHOCTHBIM JETEPMHMHHM3M, OIMPAIOLIMHCS Ha CTATHCTUYECKHE 3aKOHBI M 3aKOHBI KBaHTOBOW
(usmuKu.

B juHaMuuecKMX TEOpHSIX SIBICHHMS TMPHUPOJAbI MOJYMHSIOTCS OJHO3HAYHBIM  (JMHAMHUYECKUM)
3aKOHOMEPHOCTSAM, a CTaTUCTHYECKHE TEOPHUH OCHOBAHbI Ha OOBACHEHWM MPOIECCOB BEPOSTHOCTHBIMU
(craTHCTHYECKUMHM) 3aKOHOMEPHOCTSIMU. K IMHAMUYECKUM TEOPHSIM OTHOCATCS KJIacCHUYecKas MeXaHWKa (co3/1aHa
B XVII-XVIII BB.), MexaHWKa CITIONTHBIX cpex, T. €. runpoauHamuka (XVIII B.), Teopus ynpyroctu (Hawano XIX
B.), Kiaccuueckas TtepmommHammka (XIX B.), smextpommHammka (XIX B.), crmemumampHas W oOIIas Teopus
otHocuTesbHOCTH (Hawano XX B). K craTncTndeckum TEOpHSIM OTHOCSITCS CTAaTHCTHYECKash MeXaHuKa (BTOpas
nonoBrHa XIX B.), MEKPOCKOITUYECKAs dNEKTpOAnHAMUKa (Hadamo XX B.), KBAHTOBAas MeXaHUKa (mepBast TpeTh XX
B.) Takum obOpazom, XIX cronerne TMOTydaeTCsi CTOJNCTHEM AMHAMHYCCKUX Teopuil; XX CTONETHE - CTONETHEM
CTAaTUCTUYECKUX TEOPUH. 3HAUNT, TUHAMHUYECKHUE TEOPUH COOTBETCTBOBAJIM TIEPBOMY 3Taly B MPOIECCEe MO3HAHUS
MIPUPOBI YEIIOBEKOM, TOTJa KaK Ha CIIEAYIOIIEM 3Tale IIaBHYIO POJb CTAIN UIPaTh CTATUCTUYECKHE TEOPUH.

CoBpeMEHHYI0  KOHIENIMIO  JETePMHUHU3MA MOXKHO  C(HOPMYyIHUPOBATh  CIEAYIOUMM  00pa3om:
JUHAMUYECKHEe 3aKOHBI MPEACTABISIOT co00# MepBHIf, HU3MINKM 3Tal B MPOIECCe MO3HAHUA OKPYIKAIOIIETO MUPA;
CTAaTUCTHYECKHE K€ 3aKOHBI 0O0Jiee COBEPIICHHO OTOOPaKalOT OOBEKTHBHBIC CBSA3M B TNPHPOJE: OHH SBISIOTCS
CJIC/IIOLINM, 00JIee BHICOKHM ATAIIOM MO3HAHMSI.

Takum 00pa3oM, COTJIaCHO COBPEMEHHOW HAy4YHOW KOHLENIUH, MOXXHO TOBOPUTH O BCEOOIIHOCTH,
YHHUBEPCAIILHOCTH BEPOSITHOCTHOTO MOJIXO/IA.

2 HDMUO@CI H€O6Damu.7l/lblx I60JIIOUUOHHBIX NPOUECCos.

3aKOH COXPAaHEHMs SHEPTUHM YTBEPXKJAET, YTO KOJMYECTBO JHEPIMU IIPU JIIOOBIX €€ MpPEeBpPaIlCHHIX
ocTaeTcst HeM3MEHHBIM. MeX 1y TeM MHOTHE IPOLECCHI, BIOJHE JOMYCTUMBIE C TOYKH 3PECHUs 3aKOHA COXPaHEHUS
9HEPTUH, HUKOT/IAa HE TIPOTEKAIOT B JICHCTBUTEIILHOCTH.

IpumepsI HeoGpaTUMBIX HponeccoB. HarpeTsie Tena MOCTENEeHHO OCTHIBAIOT, NIepeIaBasi CBOI0 HEPTHUI0
Oosiee XOJIOIHBIM OKpYKaroluM TesaM. OOpaTHBIH IPOLece nepeJayn TeIUIOTH! OT XOJIOJHOIO Tejla K ropsiueMy He
NPOTHBOPEYUT 3aKOHY COXPAHCHHS SHEPIHMH, €CIM KOJMYECTBO TEIIOTHI, OTAAHHOE XOJOIHBIM TEJIOM, PAaBHO
KOJIMYECTBY TEIUIOTH, ITOJyYCHHOMY IOPSYUM, HO TAKOH MPOLECC CaMONIPOU3BOILHO HUKOTAA HE IIPOUCXOAUT.

Bceskas nuHamuka 6a3upyercsi Ha HECKOJIBKUX MCXOMHBIX MOJIOKEHHAX — IIOCTyJIaTaX MIIM Hayanax. Bee

MoCTynaTel — 00o0menne Bcero ooOmieyenoBedeckoro omeita. OHH  copMynupoBaHEI Ha  OCHOBE
9KCIIEPUMEHTANILHBIX TaHHBIX. B TepMoanHamMuKe cymiecTByeT 4 Havaa:
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| BHyTpeHHsIs1 SHEpTHUsl B KAKOM-THOO0 TPoLecce = CyMMe KOJIMYECTBa TETJIOThI MOIY4YeHHOI0/0TIaHHOTO
cucremoir u pabore BHemHuX cuil. AU=Q+A D10 Tak Ha3bpIBacMbIil 3aKOH COXPAaHCHHS DHEPTHH B TEILIOBBIX
nporeccax.

Il yka3biBaeT HampaBieHHE MNPOTEKaHUs TEIUIOBOrO mpolecca: B mpupome HEBO3MOXKEH MPOIECC
CaMOIPOU3BOJIbHOM MEpeaadn Teria OT MeHee HarpeThIX Tell K Oosiee HarpethiM — Kiaysuyc.

111 AGcomoTHEII HOMTB TEMIIEPATYPHl HEJOCTIKUM.

0 Y1Bepxnaer GpakT TEIUIOBOrO PaBHOBECHS M MOHSITHE TEMIIEPATYPHL.

Bropoe Hayano TepMOJMHAMUKMA Ha COBPEMEHHOM YpPOBHE IIPHHSTO OIMCBHIBATH C IIOMOIIBIO
SHTPOIINU.

OHTponus — (GYHKIHMS COCTOSIHUSI CHUCTEMBI, MOJNHBIA JIuddepeHnuan KoTopoil = sjIeMeHTapHOMY
NPUBEIEHHOMY KOJIMYECTBY TETUIOTHL.

_9Q
T

AS >0 - mpuHIMI HEYOBIBAHHS PHTPOIUHM — SHTPOMHUSA BO3PACTACT B JFOOBIX MPOIECCAaX BEAYIIMX K
PaBHOBECHIO.

BonpMaH BEIBEI CBSI3b SHTPOIINH U TEPMOIMHAMHYECKON BEPOSTHOCTH:

S=k InwW rae K — nmocrosinnas bonmbiimana W — T/1 BEpOSITHOCTB COCTOSIHUSI CHCTEMBI T.€.
BEPOSATHOCTH HAXOXKICHUS CHCTEMBI B TOM HJIM HHOM COCTOSIHHH.

Il Hagamo TepMOAWHAMWKH YCTaHABIMBACT CTpPEMIICHHE BCeX Tel K HaubojJee BepOSTHOMY
PaBHOBECHOMY COCTOSIHHIO.

O06006mWB c€ 3TO (PU3NKU BBHABHHYIHU THIIOTE3Y O HEM30E)KHOCTH TaKOTO COCTOSHUS BceneHHoM, Korma
Bce (hOpPMBI SHEPTUU OYIyT MpEeBpalleHbl BO BHYTPEHHIOI U TEMIIEPATyphl BCEX TEJ CPABHAIOTCS. => MPEKpaTsATCs
BCE MAaKpOMPOIECChl — HACTYIUT «TEIUIOBas CMEPTh BceneHHol». B mpupoge octaHercss TOJbKO OfHA (opma
JIBIKEHHSI MATEPUH — OECTIOPSIIOYHOE XaOTHUECKOE JIBUYKEHUE.

DOHresbC: «3TO 03HA4YaeT CYIIECTBOBaHHE TBOpLA — ecii BceneHHas ymMpér => oHa ObUia KEM-TO
co3mana. K ToMy jke HET OCHOBaHHUS NEPCHOCUTh 3HAHWS OTrPAHMYCHHON O0JIACTH Ha HEOTPAHHYCHHYIO
Bcenennyro».

CoBpeMEHHHKH TIOKa3bIBAIOT, YTO MPEBpAlICHUS MPOMCXOMAT TOCTOSHHO, J1a OHH TpeOyIoT
OTIpeNIeNIEHHBIX YCIOBH, HO OHH BO3HUKAIOT HEU30ECIKHO B IIPUPOJIC.

dS

3 Hunamuyeckuii xaoc kax oynoameHmanbHoe c0UCH80 npupoobi.

B mudosoruu myMepoB W erMOTSIH, a 3aTeM W JPEBHHUX TIPEKOB CYIIECTBOBaiM 00pas3sl Xaoca
[Mopsiaka. Hapsny ¢ HUMH, BO3HHMKIIO MPEACTABICHUE O TPETHEM «HEUTO», OCYLIECTBIISIONIEM Iiepexo]] oT Xaoca K
Iopsinky. Xaoc COOTBETCTBOBAN CIYYalHOCTH, CTUXHHHOCTH sBICHWH, a [lopsmok, HaAmpoTuB, oOecredmBal
3aKOHOMEPHOE pa3BHTHE B HpHpoje. Y pPHMISH BO3HHMK aJUIETOPHYECKHii 00pa3 TpeThero ydacTHHKA -
IBOJIFOLIMOHHOTO TIepexoja - Oora Ooros, AByIHKOro SIHyca, XpaHurens kimoueil or rpanuns! [lopsnka m Xaoca,
KOTOPBII BUIMT BCe B Oy/IyIIEeM M NPOIIOM, HEMPEPHIBHO Pa3BEPTHIBAET MUP BO BPEMEHH, CO3/IAET MOPSIIOK Belei
¥ TTOJIBEPTaeT UX YHHUUTOKEHHUIO, [JaBasi HA4yaJIo KOHILy U KOHEIl Havaly.

[IpuHnmn Tpuangs! nmomyumn mupokoe paszutue y Puxre, lllemmunara u ocobenHo ['eremns, a takxe B
XpUCTHAHCKOM yueHuu o Tpouue.

CoBpeMeHHOE H3yueHHEe TpOoOJieMbl COOTHOIIeHMs Xaoca (Oecropsimka) M KocMoca (TOpsiiKa)
OCYILECTBIISIETCS C TO3HIUI HOBBIX HAyK: KHOEPHETHKH, TEOPHH aBTOBOJIHOBHIX SIBJICHHWH M CHHEPTETHKH (TECOPHH
CaMOOPTaHU3aINH).

4 bugyprayuu u kamacmpogwi.

KayecTBeHHOE M3MECHEHHUE TUIIA PEKUMA HEIMHEHHON CHCTEMBI HAa3bIBAIOT Ougypkayuetl (OT JATHHCKOTO
bifurcus, WTo oO3HawaeT pa3BeTBICHHE). 3aMedyaTeIbHOE CBOHCTBO OHPypKamuii — WX YHHUBEPCAIBHOCTH.
OKa3BIBaeTCH, MOXHO YCTaHOBUTH HCKOTOPOC KOJIMYECTBO OCHOBHBIX THUIIOB MNEPECTPOCK M HCCICIA0BATH HX
cBoiictBa. Takum oOpa3om, co3maeTcsi CBOETO poja «rabmuia MenaeneeBa» s Oudypkanuii. B atom ciydae
IMOHUMAHUE TOBEACHUSA KOHKPETHBIX CUCTEM CTAHOBHUTCA PAAUKAJIBHO IMPOMIC — HYKHO COOTHECTH €T0 C }laHHOﬁ
TaOIULIEN.

BriBnennem u m3ydeHmeM Omdypkamuii 3aHAMaeTcCsl CIEUalbHAas TEOpUs — TeopHus OmdypKarfwid,
KOTOpast TIIy0OKO mpopaboTaHa Kak B MATEMAaTHYECKOM aCIEKTe, TaK M C TOUKH 3PCHHS aIalTallid MaTeMaTHYSCKON
TEOPUHM K HCIOJIB30BAHHUIO I aHallM3a KOHKPETHBIX cucTeM. OCHOBHBIC OU(YpKAIMA HEIHHEHHBIX CHCTEM:
ougyprayus Anoponosa-Xonga poxxACHUS MPEACIBHOTO LUK, OudypKrayus y0soenus nepuoda KonedaTeIbHOro
npouecca W apyrue. OmHOW W3 CyIIECTBEHHBIX KIACCU(UKAIMOHHBIX HJICH Teopuu Oudypkanuil sBisercs
NPE/CTABICHUE O Kopasmepuocmuy Ou(ypKauMH, KOTOpas OTBEYACT MHHUMAJIBHOMY YHCIY MapaMeTpoB, s
KOTOpOTO jJaHHas Oudypkanus tunudHa. C Teopuei Oudypramuii oT4acTH MepecekaeTcsl meopus Kamacmpog,
M3y4aroliasi OCHOBHbIC THITbI TIEPECTPOCK (QYHKIMI U CBSI3aHHbIE C HUMH T€OMETPHUYECKHE OCOOCHHOCTH.

5 Omkpoimbie OUCCUNAMUBHBLE CUCIEMbL 8 d)u3ul<e, XUMUU, OUOLO2UU, IKOJIOSUU.




®duznka: TeOpus HEPABHOBECHBIX MPOIECCOB (THAPOIMHAMUKA, TETLIOMPOBOTHOCT, CBEPXIPOBOIUMOCTBD),
MOJTYTIPOBOTHUKH, (ha30BbIC ITEPEXO/IbI, TEPMOSIIEPHBIE peaKInH, padoTa jJa3epa, B3phIBHBIC TIPOIECCHI.

Texnuka: nmedopmanus ¥ paspymieHHE MAaTepHajoB, TEOpUS IPOYHOCTH, YIPABICHHUE CIIOKHBIMHU
ABTOMATH3MPOBAHHBIMH CHCTEMaMH, paboTa COBPEMEHHBIX CPEICTB CBS3HM, CO3IJaHHWE MATEPHAJOB C 3aIaHHBIMU
CBOMCTBAMH.

Xumus:  KojeOaTembHBIE XUMHYECKHE  PEaKIWH, NPOIeCChl TOPEHHUs, aBTOKATalM3, TEOpHs
MPe0NOIOTMYECKON IBOTIOIIMU OPTaHIMYECKOTO BEIICCTRA.

Buonorus: abMOreHHOE TPOUMCXOXKICHHUE KU3HU, aKTHBHOCTh OHOJIOTMYECKHUX CpPel, (PU3HOIIOTUsS KHBOTO
opraHu3Ma, TMHAMUKa YUCIEHHOCTHU MOIYJIALIUN, TEOPHs] YHUBEPCATBLHOTO SBOTIOIIMOHU3MA.

Undopmaruka: apxuTekToHMKa DOBM, camoopraHuzamus NPOMEKYTOYHBIX BBIYUCICHHIA, pa3paboTKa
CTOXAaCTUYCCKUX BEPOSATHOCTHBIX MPOrpamMM, MpoOjeMa HaAE&KHOCTH CHUCTEM U3 HEHAAEGKHBIX DIIEMCHTOB,
npoOJeMbl MCKYCCTBCHHOTO WHTEIUICKTa, MOJICNb AacCOIMATUBHOW MaMsTH, YCTpoiicTBa Mo o00paboTke u
MepEABIDKECHUIO HH(POPMAIIHH.

OKOHOMHKA W COIHUOJOTHA: MPOTHO3 Pa3BUTHA OOIIECTBA, YKOHOMHYECKHE KPHU3WCH W IIyTH BBIXOJA W3
HUX, TUIAHHPOBAaHUE COIMATIBHOTO Pa3BUTHSA, MPOOIEMBbI NeMorpaduu W OyAYIIEro YeIOBEUECTBa, MEXaHH3MBI
yIpaBICHUSI SKOHOMHUKOM.

6 Cunepeemuxa.

Synergetikos - coBMecTHBII.

CuHepreTuka - HampaBlicHHEC MEXKIUCIUILINHAPHBIX MCCICIOBAHNH, OOBEKT KOTOPHIX - IIPOLIECCHI
CaMOOPTaHU3AIlNH B OTKPHITBHIX CHCTEMax (PH3MUECKON, XMMHYICCKOH, OMOIOTHYECKOM, IKOJOTHYECKOW W APYroi
TIPUPOIEL.

CuHepreTnka Kak TIOHATHE O3HA4aeT COBMECTHOE, COTJIACOBAHHOE, KOOIIEPAaTUBHOE JeiCTBHE,
COTPYAHUYECTBO, B3aWMOJICHCTBHE pa3NMYHBIX 3JIEMEHTOB CHCTeMBl. [lo ciioBaMm ee co3marelsi — HEMEIKOTO
¢usuka I'epmana Xakena (pom. B 1927 r.), KOTOpBIA 3aHUMACTCS HM3YYCHHUEM CHUCTEM, COCTOSIIUX M3 MHOTHX
MOJICHCTEM CaMOH Pa3InYHON HPUPOABI—3JICKTPOHOB, aTOMOB, MOJIEKYJ, KICTOK, MEXaHHYECKUX 3JICMCHTOB,
(hOTOHOB, OPraHOB KUBOTHBIX U JaXKe JIFOJCH, 3TO HayKa O CaMOOPTaHU3aIliH, O IPEBPAICHIH Xa0ca B TIOPSIIOK.

OOBEKT W3yUYCHHsI CHUHEPIeTUKHM HE3aBUCHMO OT €ro IPUPOALI 00s3aH YAOBJICTBOPSATH CJICIYIOIIUM
TpeOOBaHUSIM:

1) OTKpBITOCTH—OOMEH BELIECTBOM, dHEpTHel U nHpopMaIHei ¢ OKpyKawIel cpeoi (peanusyeTcs T.H.
IpoIecc MeTaboIH3Ma);

2) HEepaBHOBECHOCTh — TIPU OIPEIECIICHHBIX 3HAYCHHUSAX ITapaMeTpoB, XapaKTEepH3YIOIIMX CHCTEMY, OHa
MIEPEXONUT B KPUTHUECKOE COCTOSIHUE, COITPOBOKIAEMOE OTEPEH YCTOHINBOCTH;

3) BBIXOA W3 KPUTHYECCKOTO COCTOSIHHS, YacTO TOJ| BO3JCHCTBHEM, MAaJbIX (IIYKTyaruu (ciydaiiHoe
OTKIJIOHEHHE BEJIMYUHEI OT €€ CPEIHEr0 3HAYCHHUSI) OCYIIECTBISIETCS Yepe3 CKavyoK, T.€. Pe3KO, U CHCTEMa MEPEXOIUT
B Ka4eCTBEHHO HOBOE COCTOSIHHE C O0Jiee BRICOKHM YPOBHEM YIOPSIOYECHHOCTH.

Cka4yok—-3TO KpailHe HEIMHEHHBIN IMpOoIecC, MPH KOTOPOM Majible M3MEHEHHs MapaMeTPOB CHCTEMbI
(OOBIYHO OHM HA3BIBAIOTCS YIMPABISIONIMMHU) BBI3BIBAIOT OYCHb CHIILHOC HM3MEHEHHUE COCTOSIHHS CHUCTEMBI, €€
nepexoja B HOBOE KauecTBO. Hampumep, MpH CHUXKEHUH TEMIIEPATypPhl BOJABI JO OIMPEACICHHOIO 3HAYCHHUS OHA
CKa4yKOM IMpeBpamaercs B JieA. JIOCTATOYHO HM3MEHUTHh TEMIIEPaTypy BOBI (YIPAaBISIOMIMN MapamMeTp) OKOJIO
KPUTUYECKON TOYKH TIepexoja BCEro JIMIIb Ha JOJM Trpaayca, uyTOOBl BBI3BaTh €€ MPAKTHYSCKH MTHOBEHHOE
MpeBpaIleHe B TBEPIOE TEIO.

Takue KpUTHYECKHE TOYKH, BOJHM3M KOTOPBHIX CHCTEMa BeleT ceOsi HEyCTOWYHBO U OCYIIECTBIIET CMEHY
peXUMa pa3BUTHS WIH JBIKCHHS, HA3bIBAIOT TOUKAMHU OHYPKAINH.

B 3TOM mporecce HEOOXOTUMO BBIICIATH B (Pasbl:

1. IUTABHYIO BOIOIUIO, X0 KOTOPOU JIOCTATOYHO 3aKOHOMEPEH U JKECTKO JICTCPMUHHUPOBAH,

2. CKayKd B TOYKaxX OU(YpKaIMH, MPOTEKAIONIME CIyYailHBIM 00pa3oM W IO03TOMY CIIy4aiHO
OTIPEJICIISIONINE TOCIECAYIOIMNNA 3aKOHOMEPHBIM 3BOJIOIMOHHBIN dTal BILIOTH O CIEAYIONIETO CKayka B HOBOWM
KPUTHYECKOHN TOUKE.

Camoopranusywuieiicsi Ha3bIBaeTCsl TaKkasi cMCTeMa, KoTopast 0e3 crenuuIecKoro BO3eCTBHS U3BHE
o0peTraeT KaKyIo-TO MPOCTPAHCTBEHHYO, BPEMEHHYIO WK (YHKIIMOHATIBHYIO CTPYKTYPY.

Mopesin CHHEPTreTHKH - 3TO MOJIC/TH HEJIMHEHHBIX HEPABHOBECHBIX CHCTEM, MOABEPTAIOIIMXCS ACHCTBUIO
(daykryanuu. B MOMeHT mepexoa yrnopsaovYeHHas U HEyHmopsigoueHHas (pas3bl OTIMYAOTCS APYT OT Apyra CTOJb
MaJIo, YTO IMEHHO (IIyKTYaIllH NepEeBOIAT OAHY (asy B IpyTyio.

OcHoBHAsI wWaesi CHHEPreTHKH — HEPABHOBCCHOCTh SIBIISICTCS HCTOYHHKOM IIOSIBIICHHUS HOBOW
OpraHu3aIiM, T.e. Mopsaka. HepaBHOBECHOE COCTOSHHUE BEI3BIBaCT A(P(PEKTH KOPHOPATUBHOCTH COBMECTHOTO
MOBEICHUS — BOiHA!

OCHOBHBIE CBOHCTBA CAMOOPTaHU3YIOIIUXCS CHCTEM — OTKPBITOCTh, HETMHEHHOCTD, TUCCUITATHBHOCTb.

1.4 Jlexuus Ned ( 2 yaca).
Tema: « XUMUYECKHUI YPOBEHb OPTAHMU3AIIN MATEPU»



1.4.1 Bonpocs! JieKnum:

1. OcHoBHas 3a/1a4a XMMUU. DBOJIOLUS XUMUUYECKOTO 3HAHUSL.
2. Camoopranmzanus xuMmudeckux cucreM. CyOcTpaTHblii W (YHKIMOHAIBHBINA
HOJXO/IBI.

1.4.2 Kpartkoe cojep:kaHue BONPOCOB:

1. Ocnoenas 3adaua xumuu. I80110UUL XUMUYECKO20 3HAHUSL.

XuMus — HayKa O BELIECTBAX, UX CBOMCTBAX, CTPOCHUH M B3AUMHBIX MIPEBPAICHUAX.

Hcropuueckr XUMHS BO3HUKIA JUISI [OJYYEHHs YEJIOBEKOM BEHIECTB, HEOOXOAUMBIX JUI  €ro
KU3HEAEATETBHOCTH. JIIsl pelieHns 3TOW 3aau HEOOXOAUMO ObLUIO HAYYUTHCS MPOU3BOMUTH M3 OJHHUX BEIIECTB
JpyTHe, T.€. IPOU3BOIUTh UX KAYECTBEHHBIC MPEBPAIICHUS. A T.K. KAUECTBO — COBOKYITHOCTh CBOMCTB BEIIECTB, TO
CJIEIOBAJIO Y3HATh, OT Y€r0 3aBUCST 3TH CBOWCTBA. DTO U MOCIYXUJIO MPUIUHON MOSIBICHUS TEOPETHUECKON XUMHH.

IMpeaMeT XUMHH — XHMHYECKHE DJIEMEHTHI M WX COCIAMHEHHUS, a TAK)KE 3aKOHOMEPHOCTH, KOTOPBIM
MOAYMHSIOTCS Pa3IMIHbIC XUMUICCKUE PEAKIHH.

Xumudeckasi peakiusi — 3TO MpoIecc 00pa3oBaHMsl U3 MPOCTHIX IO COCTaBy BEIIECTB 0OJEE CIOXKHBIX,
MepexoJl OJHHUX CIIOKHBIX BELICCTB B JIPYTHE U PA3lIOKECHUE CIIOKHBIX BEHIECTB HAa OoJiee MPOCThIE MO COCTABY
BEILIECTBA.

IMpu mnpoTekaHMM XUMHYECKOW peakiMud Bcerga oO0pa3yloTcsi HOBbIe BemlecTBa. X.p. Bcerna
CONpOBOXKIaeTCs (HU3MUeCKUMU B PEeKTaMu: MOTIOMICHHEM WM BIICICHUEM SHEPTHH, H3MEHEHHEM arperatHoro
COCTOSIHHMS BellecTBa U ap. VIMeHHO 110 9TM Qu3ndeckuM 3G peKTam CyasaT 0 IPOTEKaHUH X.p.

B Xumuu pasnnyaroT NpoCThIE U CI0XKHBIE BENIECTBA.

ITpocThie BEIIECTBA COCTOSAT M3 aTOMOB OJIHOTO 3JIEMEHTA, T.€. OHU OJHO3JIEMEHTHBI.

CoKHBIE BEIIECTBA — BELIECTBA, COCTOSIIIME M3 ATOMOB Pa3HbIX 2JIEMEHTOB, T.€. OHU MHOTO3JIEMEHTHBI.

XUMHUUECKUN 3IEMEHT — BUJ aTOMa C ONPEACIIEHHBIM 3aps/IoM sapa.

Mo npu3HaKy U3y4aeMbIX BEIECTB XUMHUIO TIPHHSATO JCIUTh HA OPraHUYECKYI0 U HEOPraHUYECKYIO.

YPpOBHH XUMHYECKOI0 3HAHMSI.

CoBpeMeHHAs XUMHSI 3aHMMACTCSl MOJYYCHHEM BEIIECTB C 3aJaHHBIMH CBOWMCTBAMH U BBISBICHHEM
CIOCOOO0B yIPaBJICHUS CBOUCTBaMHU BelllecTBa. B 3TOM 3aKiovaeTcs AByeMHAsI 3a7a4a XUMHH.

Cerojust u3BecTHbI 4 criocoba pelieHnus OCHOBHOW 3a/laud XMMHH, T.K. CBOWCTBA BELIECTBA 3aBUCIT OT
4eThIPEX (HaKTOPOB:

1. OT JIEMEHTapHOr0 M MOJIEKYJIIPHOTO COCTaBa BEIECTBA,

2. OT CTPYKTYPBI €r0 MOJEKYIL.

3. OT TCPMOJUHAMHNYCCKUX U KHHETUICCKUX yCHOBI/Iﬁ MPOTCKaHUA pEaKInu,
4. OT BBICOTBI XMMHUECKOIl OpraHU3aliy BEIECTBa.

CoOTBETCTBEHHO BBIJIENAIOT 4 YPOBHSI XUMUYECKOTO 3HAHMSI:
4. DBONIIOIIMOHHAS] XUMUS
3. YyeHue 0 XUuMUYECKUX IpoLeccax
2. CTpyKTypHasi XuMus

1. Yuenue o cocraBe

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

| YPOBEHbD.

MO’KHO OTHECTH DJIEMEHTapHYI0 XUMUIO JIOCTATOYHO MPOCTHIX HEOpraHMYECKHUX BemiecTB. HayuHoii 6a3oi
CITYXHT YY€HHE O CTPOSHUH BEIIECTBA, a CIIOCO0 PEIIEHUS BBIPAKAECTCS CXEMOM:

CocTas -> cBOKCTBa.

Ha ocHOBE 3TOT0O yueHUSs BBIIEIHIUCH TPU TPOOJIEMBI:

1. mpobaeMa XUMHUIECKOTO IEMEHTa,

2. mpobJeMa XHMHUIECKOT0 COCTaBa,

3. npoOjeMa BOBJICYCHUS B IPOU3BOJICTBO HOBEWIIMX MAaTEpPHANIOB, BCE OONBIIETO 4YHCIa
XUMHUYECKHUX IJIEMEHTOB.

Il YPOBEHbD.

CBs3aH CO CTPYKTYpHOM XHWMHEH, 0a3upyercss Ha YYEHHH O CTPYKType BemecTBa. Crioco0 perreHus
OCHOBHO 33/1a41 XUMHUHU MOKHO BBIPa3UTh CXEMOI:

CocTaB -> CTpYKTypa BEILECTBA -> HOBbIE CBOMCTBA M XUMUYECKasi aKTUBHOCTh PEareHTOB.

111 YPOBEHD.

Csi3aH ¢ ydYeHHEM O XUMHUYECKHX Tpoleccax. OITOT ypOBEHb OTJIMYACTCS  TIIYOOKHM
B3aMMOTIPOHUKHOBEHUEM (DU3UKH, XUMHH U ONOJIOTHH.

Pemienrie OCHOBHBIX 3a7]a4 3TOTO YPOBHSI BBIPAXKAETCS CXEMOM:

CoctaB + CTPYKTypa MOJICKYN + OpTaHU3AIWs PEaKIIMOHHON CHCTEMBI -> MPOXYKTHBHOCTh XHMHUYECKOTO
mporiecca.

IIpu 2TOM CJHOXHOCTH COCTOUT B TOM UYTO NPUXOJIUTCS YUUTHIBATH JEUCTBUSL «TPETBUX TEN», TaK
Ha3bIBAEMBIX KaTaJIU3aTOPOB.



1V YPOBEHbD.

IToxpazymeBaet 3BOJIOLHIO + XUMUIO.

Croco0 perreHns: OCHOBHOM 3aJjaud Ha 3TOM JTare MOXHO BBIPA3UTh CXEMOM:

CH0XHOCTP BHYTPEHHEH OpraHW3aIlil CHUCTEMBI -> HOBOEC XHUMHYECKOE IOBEJACHHE -> KaueCTBEHHBIC
M3MEHECHUSI XUMUIECKON CUCTEMBL.

2 Camoopzanusayus xumuyeckux cucmem. Cybcmpamuolil u (QYHKUUOHATBHBIL HOOX0O0bL.

CyOCTpaTHbIi TOAXOA paccCMaTPHBAET CAMOOPraHH3alUI0 KaK pe3y/ibTaT XUMHYECKOTO COCTaBa
cucteMbl. OCHOBHBIC €r0 HJIEH COCTOSIT B CIEAYIOIIEM. XUMUYECKasi KapTHHA MHPa CBUACTEIbCTBYET 00 oTOOpE
XMUMHUYECKHX DJIEMEHTOB, ONMPEACISIIOIIMX KU3Hb. XUMHUYECKOW OCHOBOM JKHMBBIX CHUCTEM CIIy)Kar 6 OpraHOTEeHOB
(xuBeIx Monekyn): C, O, H, S, N, P. B cnoxxHoM opranmsme ouH cocTaBisiioT 97,4% maccel. Emé 12 xumuaecknx
JJIEMEHTOB YYacTBYIOT B MIOCTPOCHUH (HH3HOIOTHISCKAX KOMIOHEHTOB OHOCHCTEM M MPUCYTCTBYIOT B KOJHYESCTBE
meree | ,6%: K, Ca, B, Al, Cl, Co u nmp. Emé oxomo 20 XMMHYECKHX 3JIEMEHTOB HEOOXOAWMBI B
(OYHKIIHOHUPOBAHUY U TIOCTPOCHUH CIEUPUIECKUX TOJACUCTEM KHUBOTO.

OOO0CHOBAaHHO BBICKA3bIBAETCS THUIOTE3a, YTO TJIABHBIM MPABUJIOM OTOOpA CIY)KUJIA BO3MOXKHOCTH
XUMHUYECCKOT'O 3JICMCHTA K CO3JaHUIO BbICOKOMOJ'IeKy.H)IpHI)IX COCI[I/IHCHI/Iﬁ C HpO‘IHI)IMI/I u HaGI/IHbHLIMI/I CBS3sIMU.

C osrux mo3unuid u (GHOPMYyIHPYIOTCS TpeOoBaHus oTOOpa. /IS BO3HHUKHOBEHUS JKHU3HH HYKHBI
XUMHUYECKHE DIIEMEHTHI:

I) criocoOHbIe K MPOYHBIM U SHEPTOEMKUM XUMHYECKUM CBSI3SIM;

2) IeTKO MOABEPTAIOLIHEC XUMUYECKIM H3MEHCHUSIM;

3) obnaaromire NPOTUBOMOIOKHBIMU CBOMCTBAMHU B PA3HBIX YCIOBHSIX.

B kauecTBe Hanboee COOTBETCTBYIOIINX AAHHBIM TPEOOBAHHSIM BHIOPAHBI YIIIEPOIHBIC COCANHECHUSL.

XuUMHUYECKHEe OCHOBaHHS K BBIICICHHIO YIIIEpoJa Kak JIIEMEHTa <(OKU3HU» €CTh. ATOM yriiepoja
criocoOeH OBITh M JOHOPOM H aKIenTopoM, mmpoko MeHseT BaneHTHOCTE (I, I, 111, V). O co3maér pasHbie THITBI
XUMHUYCCKUX CBﬂSeﬁ B COCAUHCHUAX (BaﬂeHTHbIe, KOBAJICHTHBIC, NOHHBIC U [[p)

OYHKIIMOHANBHBIA  TOAXO0J, pPAcCMaTPUBACT CAMOOPIaHH3AIMI0O KaK pe3yibTaT JCSITEIbHOCTH
XUMHYECKON CUCTEMBI.

HcxonHas unes: MeXaHU3MOM, 00ECIIEYMBAIONIUM CAMOOPTaHU3AINIO0 XUMUICCKUX CHCTEM, MOXKET OBITh
KaTajin3, TOYHEE — aBTOKATAJIU3.

1.5 Jlekuust Ne5 ( 2 gaca).
Tema: «bHOJIOTMYECKUI YPOBEHD OPT AHU3ALIMA MATEPHI»
1.5.1 Bonpocs! JieKuum:

1. MakpoMoJIeKyJIbl U UX CBOMCTBA. benKkH, HYKIEHMHOBBIE KHUCIOTHI, YIJIEBOJBI,
munuabl. buonorundeckast popma opranuzanuu Mmatepun. CTpyKTypHbIE YPOBHHU KHBOTO.

2. CBoiicTBa ’KM3HH U €€ HEYHUUTOKUMOCT. [ImaHeTapHble QyHKIIMM KHUBOTO.

3. OBoitonMOHHbIE Teopud. CHHTETHYecKas HBOJIOLMOHHas Teopusi. OCHOBBI

TEeHETUKU. DBOIIOLUS U HHPOpMAITHSI.

1.5.2 Kparkoe coaepxxaHne BOIPOCOB:
1. Maxpomonexynvl u ux ceoticmea. bBenku, HyKieunogbie KUCIOMbL, Y21e600bl, JUNUObL.

Buonocuueckas d)ODMCZ opeaHuzauuu mamepuu. CI’I’ZDVKWIVDHble VPDOBHU IHCUB020

CyIecTByIOIIME TEOPUU BOSHUKHOBCHHUS )KUBOTO CBOJIATCS B ITATh KOHIICTIIIHNA:

1.KpeannonusM-cotBopenre. Mopenb, Tperoiarapmas COTBOPCHHUE OIHOBPEMEHHO BCEX CIUHHIL
MPUPOABL: aTOMOB, MOJIEKYJ, OPTraHU3MOB, IUIAHET W T.J. 3HAYHT, YTO HE MOXKET WATH PEYb O 3BOIIONUOHU3ME, O
MPOUCXOXICHUH OJHUX BHJIOB PACTEHUH W JXHBOTHBIX OT Apyrux. OTBepraercs W CHHEPrETHYCCKHHA MOIXOM K
Pa3BUTHIO CUCTEM: MHUP Pa3pyIIaeTcs, T.e. IEPEXOIUT HE OT Xaoca K MOPSAKY, a HA000pOT.

2.AbuoreHe3 - CaMONPOM3BOJILHOE BO3HMKHOBEHHE >KMBOTO W3 HEXKHUBOTO. OJTa wuaess HUAET OT
ApI/ICTOTeHﬂ, JICMOKpI/ITa, HJ’IaTOHa, mpeanoJaraBmnx aKTUBHOC XU3HCHHOC HA4aJI0 TO B COJHCYHOM CBETE, TO B
use 03Ep, TO B BOJE, TO B 3eMIIE.

3.buoreHes - XH3Hb CYyIISCTBOBAJIA BCEria, Kak W Marepus BooOme. MEHSIOTCS BHIBI, MEHICTCS HX
YHUCICHHOCTD Ha 3eMJie, KHM3Hb [IEPETCKACT MEXKIY HIUMHU.

4.Pa3HOBUIHOCTHIO OMOTCHE3a SBJISIETCS TEOPHs MAHCIIEPMUU - MIEPEHOCA JKU3HU Ha 3eMITI0 M3 KOCcMOca
MOCPENICTBOM OPraHUYECKUX COeAMHEHHMHA. VHTepec K KOHIEHIIUH TOINCPKUBACTCA BCICICTBHE W3 YyUCHUS
BEIIIECTBA KOMET, METEOPUTOB, JIYHHOTO TPYHTA, B KOTOPHIX HAXOMASTCS CICABI BOJBI, (hOpMallbACTHIa, CHHITBHON
KHCJIOTHI M APYTUX NPEANICCTBEHHIUKOB KHBON MaTCpUU.

5. T'eoxummuyeckass KOHIICTIUS - 3apPOXKJICHUE YXU3HH B Pe3yjbTaTe (PU3MKOXHMMUYECCKHX IPOIECCOB
OJTHOBPEMEHHO C 3BOJIIONUCH IIaHETHI.




Beaxkn — o0s3arenbHas COCTaBHAas YacTh BCEX KIETOK. B cocTtaB 3TMX OHONONIMMEPOB BXOISIT
MoHOoMeps!I 20 TunoB. TakuMU MOHOMEPaMHU SIBISIOTCS aMHHOKHCIIOTHI, KOTOPBIC MOIYYHIN CBOE Ha3BaHHUE TIOTOMY,
yto comepxatr u amuHorpymmy (—NH,), m kucnorHyro kapOokcuipHylo rpymmy (—COOH). Kaxmas u3 20
AMHHOKHUCIIOT WMEET OJUHAKOBYIO 4acTh, BKIIouaromryto obe 3t rpymmel ( —CH —COOH), u oTnugaeTcst ot
m000# pyroit ocoboit

NH,
XMMHUYECKOH IpYyIIHUPOBKOM, TaK Ha3bIBaeMOH R-rpymnmoii, wim pagukaioMm.
Crpoenue OenkoB. BbIIEnsioT mepBHYHYI0, BTOPHYHYIO, TPETHYHYIO M YETBEPTUYHYIO CTPYKTYDHI

6enKoB.

Ilepsuunas cmpykmypa onpeaensercs NOpsAKOM YepeOBaHUS aMUHOKHUCIOT B MOJMICHTUIHOMN Ienu.
JBanuaTth pa3sHbIX aMHHOKHCIIOT MOXKHO ynonoouTs 20 OykBaM XMMHUYECKOTO ai(aBUTa, U3 KOTOPHIX COCTaBIICHEI
«cnoBay amuHOW B 300—500 OykB. C momonipto 20 OyKB MOKHO HamucaTh OE3rpaHUYHOE MHOXKECTBO TAaKHX
JUITMHHBIX cI0B. EcM cunTaTth, 4TO 3aMeHa MM MEPECTaHOBKA XOTS OBl OJHOM OyKBBI B CIIOBE NMPHUIACT €My HOBBII
CMBICII, TO YMCII0O KOMOWHAIHIA B citoBe AnHOH B 500 OyKB cOCTaBUT 20%%,

OYHKIIUH OEIIKOB:

1. CrpourenpHasi.

2. benrku — ¢epmentsl. beicTpoe mpoTekaHme peaknmii  00eCHEYMBAIOT  OMOJIOTHYECKHE
KaTaJM3aTOPbl, WM YCKOPHUTEIN peakiuid,— ¢epMeHThl. M3BecTHO Oomee THICSYM pasHBIX (epMeHTOB. Bce oHHM
OenKu.

3. PerynaropHas

4. CpencTBa 3alllUThI.

5. HcTouHuk sHepruu.

HyknennoBble kueaoThl - B Kkierkax UWMeEOTCS  J1BA  TUINA  HYKICHHOBBIX  KHCJIOT:

ne3okcupubonykienHoBas kucnora (JAHK) u pubonykmenHoBas kucnora (PHK). Oti 6momonmmepsl cocToAT w3
MOHOMEPOB, Ha3biBaeMbIXx Hykieotugamu. Monomepsl-uykiaeotuasl JJTHK u PHK cxomHsl B OCHOBHBIX uepTax
cTpoeHHs. Kax 1t HyKJI€OTH ] COCTOUT U3 TPEX KOMIIOHEHTOB, COSANHEHHBIX MPOYHBIMI XHMHUUECKIMH CBA3SIMH.

Kaxxpgprit 3 HyKIIeOTHAOB, BXoIAmux B coctaB PHK, comepXuT mATHYTIepomHBI caxap — puOO03y;
OJTHO M3 YETBIPEX OPraHWYECKUX COEAWHECHHUH, KOTOPhIE HAa3bIBAIOT a30THUCTHIMH OCHOBAaHMAMH — aJICHUH, T'yaHVH,
uto3uH, yparwi (A, T, L, ¥V); u octaTok hocopHO KHCITOTHI.

Hyxneotuasl, Bxomsmue B coctaB JJHK, cogepxat naTuyriepoHsiid caxap — JAe30KCUPUO03Y; OJTHO U3
YeThIpEX a30TUCTHIX OCHOBAHUI: aJIcHHH, I'yaHuH, uuTo3uH, TuMuH (A, I', I, T); u octaTok ¢hochopHOM KUCIOTHI.

B cocraBe HyKI€OTHZIOB K MOJIeKyJie pruO03bl (MM JA€30KCHPUOO03bI) C OJTHON CTOPOHBI MPUCOETUHEHO
a30THCTOC OCHOBaHHE, a C JAPYroid — octaTok (HochopHOi KUCIOTh. HyKICOTHIBI COSTUHSIOTCS MEXIY COOOU B
JutrHHbIE 11erd. OCTOB TaKOM Iey 00pa3yoT PEryJsIpHO YePEaAYIOIIHECs OCTATKU caxapa U GochOpHOH KHCIOTHI, a
OGOKOBBIE TPYIIIBI 3TOW [N — YETHIPE THIIA HEPETYIIAPHO YEPEAYIOIMXCS a30THUCTHIX OCHOBAHHH.

Monexyna JTHK npencrasisier co6oii CTPYyKTYpY, COCTOSIIYIO U3 ABYX HUTEH, KOTOPHIE MO BCEH JIJIIHE
COEIMHEHBI APYT C JPYTOM BOJIOPOAHBIMH CBSI3IMH. Takylo CTPYyKTypy, CBOHCTBEHHYIO TOJbKO Moiyekyiam JIHK,
Ha3bIBAIOT JIBOKHHON crimpaibio. OcobeHHoCThI0 cTpykTyphl JJHK siBisieTcst To, 9TO MPOTHB a30THCTOTO OCHOBAHUS
A B OJIHOH IIENM JISKUT a30THCTOE OCHOBaHWME T B Jpyroi IIemy, a MpOTHUB a30THCTOrO OCHOBaHWs [ Bcernma
pacrosnoxeHo azotucroe ocHoBanue L. CxemMaTHYecKkn CKa3aHHOE MOYKHO BBIPA3HUTh CIEIYIOMINM 00pa3oM:

A (anennH),— T (TUMHUH)

T (tTumuH) — A (afeHuH)

I' (ryanun) — 11 (1tuTo3uH)

0 (muto3un),— I (ryanun)

OTH mapel OCHOBAaHMM HA3BIBAIOT KOMIUIEMEHTapHBIMHA OCHOBAaHHMAMHU (JIOTONHSAIOUIMMH JIPYT IpyTa).
Hutn JIHK, B KOTOpBIX OCHOBaHMS PACIIOIOKEHBI KOMIUIEMEHTAPHO APYT K APYTY, HAa3bIBAIOT KOMITJIEMEHTApHBIMHU
HUTSIMH.

Mopens crpoenust mosiekynsl JHK mpennoxxunu k. Yorcon u ®@. Kpuk u 1953 r. Ona nojsHocTbIO
MOATBEPXKJICHA 3KCIIEPUMEHTAIBHO U CHINpaJla HCKITIOYUTENIFHO BaYKHYIO POJIb B Pa3BUTHUH MOJIEKYJISIpPHON OHoIOruu
U T€HETUKU.

Kaxnas monexkyna PHK B oriauume ot monekynsl JJHK mnpeacraBieHa oIHOW HHUTBIO; BMECTO
JIe30KCUPHO03bI COJIEPIKUT PUO03y M BMECTO THMHUHA — YparyIL.

Wrak, HyKJIEHHOBBIE KHCIIOTHI BBINOJHSIOT B KJIETKE BaxkHeWmme Omomornmdeckne ¢ynknmu. B JTHK
XPaHHUTCSI HACJICJICTBEHHAS WH(POPMAIUSI O BCEX CBOMCTBAX KJICTKHM U OopraHm3ma B riesoM. Pazmuunsie Buas PHK
MPUHUMAIOT yYacTHe B peau3alliy HacleICTBEHHOM HH(pOpMaIUy Yepe3 CHHTe3 Oernka.

YraeBoabl - OpPraHWYECKHE COCAMHEHUS, COCTOSIIME M3 YIJIEpoJa, BOAOpoJa M KHCIopojga. B
GOJIBIIMHCTBE YTIIEBOJOB BOJOPOA M KHCIOPOJ HAaXOIATCA, KaK MPAaBUIIO, B TEX JKE COOTHOMICHHSAX, YTO U B BOAE
(otcrona ux HazBaHue — yrieBojbl). O6mas dopmyna Takux yriaeBonoB Cy(H,O)m. [IpumepoM MOXeET CITyXHTh
OIUH W3 CaMbIX PACIPOCTPAHEHHBIX YIJEBOJOB — 21l0K03d, dMeMeHTHBIH coctaB koTopoi CgH,Og. I'mroxo3a
ABJISIETCA npocmuim caxapom. HeckoIbKO OCTaTKOB MPOCTBIX CAaXapoB COCOMHSIOTCS MEXay co0oil n obpasyroT
CJIOXKHBIE caxapa.



QDyHKIMU YIIeBOfOB. B muImieBapuTeNTbHOM TpPaKTe YEIOBEKa M JKMBOTHBIX IIOJMHCAXapHi Kpaxmal
pacmrerisieTcst 0coosiMu OenkaMu (hpepMeHTaMu) 10 MOHOMEPHBIX 3BEHHEB — TIIFOKO3bI. | JIF0K03a, BCACHIBAsICh M3
KUIICYHNKA B KPOBb, OKHCISETCS B KJIETKaX C OCBOOOXKICHHEM JHEPIMHM XUMHYECKHX CBsA3eH, a HM30BITOK ce
3amacaeTcsl B KJIETKax MEYEHH W MBI B BHJAE TIMKOTEHA. B mepnoasl MHTCHCHBHOW MBIIMIEYHOH pabOTHI WK
HEPBHOTO HamnpspkeHHWs (MO0 NpH TOJNIOJAHWHM) B MBIIIAX M IE€YEHH >XMBOTHBIX pAacUICIUICHWE TIJMKOTEHA
ycunuBaetcs. IIpu 3ToM oOpasyercs Ioko3a, KOTopasi MOTPeOIsIeTCsl HHTCHCUBHO PaOOTAIOMIMME MBIIICYHBIMH H
HEPBHBIMH KJICTKaMU.

Jlumuael. Jlunuael pasHooOpasHbl 1Mo CTPYKType. BeceM uM mpucyine, oJHaKo, 0HO 00Iiee CBOHCTBO:
BCE OHM HEMOJSIpHBL. [103TOMY OHM pacTBOPSIIOTCS B TaKMX HEHOJIPHBIX JKUAKOCTAX, Kak XJ0podopM, adup, HO
MPaKTHYECKH HEPacTBOPHMEI B Bojae. K ImnuaaM OTHOCATCS >KUPBI M KUPOIOAOOHBIE BellecTBa. B kieTke npu
OKHCJICHHHU JKUPOB 00pazyeTcs OOJbIIOE KOJIWYECTBO SHEPTUH, KOTOPas PacxoJyeTcsi Ha pa3iuyHble Mpouecchl. B
9TOM 3aKJIFOYaeTCs SHepreTudeckast QyHKIUs KHUPOB.

Hexortopble mumuabl SBISIOTCA TOPMOHAMH M NPHHUMAIOT y4acTHE B PETyISIIHU (DU3HMOIOTHUECKUX
¢yakuuit opranmsma. Jlumuael, comepxkamue Qocdop (dhochommnuasr), cayxar BaKHEHIIEH COCTABHOM YacThIO
KJIETOYHBIX MEMOpaH, T. €. OHHU BBINOJHSIOT CTPYKTYPHYIO (QYHKIIHIO.

2 Ceoﬁcmea MHCUSHU U €€ HEYHUUYMOMHCUMOCMb. HJlaHemaprle d)VHKuuu HCUB020
CBOMCTBA JKMBBIX CHCTEM:

1. Pazgpaxkumocts. Ha Bcskoe BHeNIHEe BO3ACHCTBHE OPraHM3MBI [AaIOT DPEAKUUI0O B BHUIC
PazapaXKMMOCTH.

2. OOMeH BeleCTB.

3. CriocobHOCTh K pa3MHOXKEHMIO. Pa3MHOXEHHE B JaHHOM ciiydae He IpoOjeHHe Ha 4YacTH, YTo
CBOWCTBEHHO U HEXXUBOU MPHUPOJIE, & BOCIPOU3BOJICTBO OPraHU3MOM ceOe MOAOOHBIX — PEIUIMKAIHS.

4. Cnoco6HocTh K pocty. Kakaplii opraHu3M pa3BHBAeTCs — OHTOI'CHE3 - 3a CUET IUTAHUs, a HE B
CJIE/ICTBUE IPUCOCIUHEHUS MAaTEPUU K HAPYKHOU IIOBEPXHOCTH.

5. [pucnocadnuBaeMocTs K cpenme. Kaxnaplii opranu3sm XpaHHUT B ceGe MpOrpaMMbl, TOTOBBIC

BCTYNIHTh B JEHCTBHE M OOECIe4YeHHWs BBDKMBAEMOCTH JKHMBOTO CyYIIECTBAa.(HalpuMep, B JKapy JHCTHA
cOpachIBAIOTCS U COXPAHCHHUS BIIary).

6. CrnocoOHOCTh K pa3nuyHbIM (opMaMm IBIDKCHHS. [loMHMO MexXaHHYecKHX (OpPM IBHIKECHUS
(yleranue, X0XIeHUE, TUIABaHUE, IOJI3aHbE) JKUBOTHBIX, K APYIMM (opMaM OTHOCAT M Pa3NET CeMSH, U HaKJIOH
TpaBbl BO M30eXaHMUE cloMa CTeOIs 1o eiicTBIEM BeTpa. PocT opraHu3ma - 3To Toke OHOJIOTHYECKOE ABHKEHHE.

7. ITocrostHHas obpatHas cBs3b. Ilpy co3maHMM HOBBIX BHIOB ACHCTBYET MOJIOKUTEIbHAS OOpaTHAs
CBSI3b, IPU CTAOMIM3UPYIOIIEM OTOOPE - OTpUIaTeNIbHAsL 0OpaTHAS CBSI3b.

8. OnTudeckast akTUBHOCTh. OHa MPOSIBISIETCS B CIOCOOHOCTH OPTaHU3MOB PACTUTEIHHOTO 1IapCTBa
OCYyLIECTBIISITh (DOTOCHUHTE3 U B CIOCOOHOCTH OMOMOJIEKYJI K IOBOPOTY TNIOCKOCTH MOJISIPU3ALH CBETOBOTO JIyya.

9. Hacnencreennocts. OpraHusmbl CIIOCOOHBI IiepeiaBaTh HH(OPMALMIO O BHIE, K KOTOPOMY
KaX (bl MPUHAATICKUT U HHYOPMAITHIO O CBOMX OCOOEHHOCTSIX (T€HOTHII).

10. AKTHBHas perysus coctaBa M QyHKIMA. B mpomecce pa3BuTus Buaa — QuUiIoreHes - mpoucXoauT

pasiesieHre TOTHOMOYHNIT MEXXIy OpraHaMu M AaXe MeXy KIeTKaMH (COMaTH4YeCKHUE, TI0JIOBHIE).
XKuzup mpeBocxoauT Apyrue (GOpMBI CYIIECTBOBAHHMS MAaTepHUHM IO MHOrooOpasmio ¢GopM, crnocoboB
MOJTYYCHHS SHEPTUH, IO CII0XKHOCTH CTPYKTYPHBIX YPOBHEH BEIECTBA, 110 CTENEHN YIOPSAI0UECHHOCTH CHCTEM.

3 Ieonroyuonuvie meopuu. Cunmemuyeckas 360a10UuUoHHas meopus. OcHosvl 2eHemuKi.

960]1}0141/!}1 u qu)ODMCluu}Z.

B 50-60-¢ roapr ®@. Kpuk yCTaHOBHII OCHOBHBIE CBOWCTBA FTEHETUYECKOTO KOJa. BhIIO BRISCHEHO, 4TO

2enemuuecKuil K00 TPUILICTHBIN, OH COJEP)KUT MHULMHPYIONINE W TEPMUHHUPYIOIIUE KOJOHBI (KOOOH —
TpOIiKa HYKJICOTHIOB, KOIUPYIOIIAas OJJHY aMHHOKHCIIOTY ).

Paccmotpum moppoOHee cBOWCTBa IeHETHYECKOro Koja. Bceero cymectByer 43=64 pa3IuYHBIX KOJOHA
KOTOpPbIE KOAUpPYyroT Bcero 20 aMuHOKUCIOT. [103TOMYy aMHHOKHCIOTa COOTBETCTBYET AANEKO HE KaXKJOMY KOJOHY,
TaKkye HEe3HAYallue KOJOHBI BBIIONHSAIOT (YHKIIHHA «3HAKOB MPEMHUHAHU» - 0003HAYAIOT HAYAIO M KOHEI[ LIEMd U
HA3BIBAIOTCS UHUYUUPYIOWUM U TMEePMUHUPYIOUWUM KOOOHAMY. BOIBIINHCTBY aMHHOKHCIOT OTBEYAaeT HECKOJIBKO
KOJIOHOB, YTO M O3HAYAeT, YTO KOJ 8bIpodicOeHHblll. TO, 4TO KOJ Henepekpuvlgarouuticss 03Ha4aeT, YTO CUUTHIBAHHE
MPOMCXOIHUT MOCIEOBATEIBHO, yIACTOK 32 YIaCTKOM.

TI'enom Ha3bIBACTCS MIOCTIeIOBATEIHHOCTD HYKIJICOTHIOB KOJNPYIOIIast AMUHOKHCIIOTHYIO
MOCJIEI0BATEIEHOCTh OJJHOTO OenKa.

OTa TOCIeNOBaTENFHOCT, HAYMHACTCS WHUIMHPYIOIMIMM KOJOHOM, a KOHYAeTCS TEPMHHHUPYIOIINM.
IMeHHO TeH sIBIseTCS NUCKPETHOM €IMHULEH HACIEICTBEHHOCTH. MHOXECTBO BCEX I'€HOB OJHOIO OpPraHM3Ma
HasbIBaeTCst 2enomom. 110 criocoOy pacrosiosKeHns B KJIETKaX CBOMX '€HOMOB OPraHWU3MBbl JAENSATCS Ha IPOKApUOTOB
u 3ykapuotroB. K mpokapuomam OTHOCATCS ONHOKJIETOYHBIE OPraHU3MBI, B KIJIETKaX KOTOPBIX pPacHojaraercs
konbleBas Mmoiexkyna JIHK. Beiciive opraHu3Mbl SIBISIOTCS JyKapuomamu Uy HUX TeHbl BXOIAT B COCTaB
XpOMOCOM. Xpomocoma — KIETOYHBIN OpPraHOM[, KOTOpas BMEIIAeT [EHTPAIbHYI0 MOJIEKYIy Oelka Ha KOTOPYIO




Hamotana eauHas mojekyna JIHK. «O6motannas» JJHK GenkoBas Moliekyna B CBOIO odepeab yIakoBaHa, TO €CTh
KOMITaKTHO YJIO’K€Ha, YTOOBI TIOMECTHTHCS B KIICTKE.

[NocnemoBaTenbHOCTh TEHOB B XPOMOCOME HE IIPOM3BOJIbHAsA. XpOMOCOMa IPEACTaBISAET COOOM
MIOCJIEIOBATENEHOCTE JIOKYCO8 WM MECT, 3HaUeHHE JIOKyca — HOMEp - OIpeAessieT «TUI» TreHa. [ KaKaoro reHa
OTIpEeNIeICH0 MHOXXECTBO COCTOSHHW TeHa — auieied. JUJIS HarTMAHOCTH MOKHO TPOBECTH TAaKYyI aHAJIOTHIO:
XpOMOCOMa TI0X0)ka Ha HUTKY OYyC, JIOKyC — 3TO HOMep OYCHHKH HJIM €€ MECTO, a ajlIeNlb — caMa OyCHHKa.

JUHK pacnpenenena no xpomMmocoMaM, KOJTHYECTBO XPOMOCOM OIIPEENICHO AJIS Pa3HBIX BUJOB, HATIPHUMED, Y
gejoBeKka 22 ayTOCOMBI M 2 MOJIOBBIX XpOMOCOMBI X M Y. ¥V KaXXJOro U3 BHJOB JKMBBIX CYIIECTB CTPYKTypa U
KOJINYECTBO XPOMOCOM SIBJII€TCS] BUJJOBBIM IIPU3HAKOM.

[1epBbie 3aK0HBI HaciepoBaHus ObuTH chopmynupoBansl MenzaeneM. OH MPEANONOKII, YTO HACTIEJOBAaHHE
OTJENIBHOIO MpPHU3HAKA MPOUCXOAUT HE3aBUCHMO OT JPYTUX NPHU3HAKOB M UYTO 3a Mepefady Kaxaoro Npu3HakKa
OTBEYAeT AUCKPETHAs eUHMIA HacaeqoBaHus. M310KuM cyTh runore3 Menens.

1. Kaxx b1l mpu3HaKk JaHHOTO OpraHu3Ma KOHTPOJUPYETCS Mapoil amiesnei.

2. Ecnm opraHu3M COJEp)KUT /ABa Pa3UYHBIX AJUICNSA U JAHHOTO TNpH3HAKa, TO ONUH M3 HHUX
(TOMHHAHTHBII) MOXET TPOSIBISTHCS, TOTHOCTHIO MTOIABIIAA MIPOSBICHUE JPYTOTO (PEIECCUBHOTO).

3. [IprHOMD pacuierUIeHUs: NpPH TEHEepalWd IIOJIOBBIX KIETOK (MeHo3) Kakaas mapa ajulesel
paszenseTcst 1 Kakaas IoJIoBask KJIeTKa (TaMeTa) IOydaeT 10 OJHOMY M3 KaXKI0H Mapsl ajuienei.

4. [IprHOIND HE3aBHCHMOTO pacIpeAeieHHs: NMpU O0Opa3oBaHMM MYKCKHX M JKEHCKHX 3HIOT B

KXY U3 HUX MOXKET MONacTh JI000H ajienb U3 OJHOM Mapbl POJMTENBCKUX aJlleell BMecTe ¢ JII0OBIM JPyrHM
U3 Jpyroy napsl.

5. Kaxnprii amiens nepenaercss W3 TOKOJEHUsS B TIOKOJEHUE KaK JWUCKPETHAs HEM3MEHSIOIIAscs
eIMHMLIA.

6. Kaxxnpiii opraHu3M HacjienyeT Mo OJHOMY ajuleNio (U1 KaKJIOoro MpU3HaKa) OT KaXIOH u3
POIUTEIBCKUX OCOOCH.

Baxneiimeld 3amadeil TEHETHKH SBIACeTCS OOBSCHCHHWE MeXaHW3Ma Myrtanuii. IlepBas HCKyccTBeHHas
MyTarus Opiia moirydeHa HancoHom, B 30-e rofpl, KOrma M3ydalnach KHUIICYHAS Iajloyka. bakTepus KUIICIHOH
MAJIOYKA OO0JTydasach paJHOM3ITydeHHEeM M OBIIO OTMEUYEHO, YTO MOTOMCTBO OONYYEHHOH KHUIICYHOW MATIOYKU
MEHsIET CBOE TIOBEACHNUE, U 3TO N3MEHEHHE ObLIO HA3BaHO MyTaIlHeH.

Mytanuu — TOAPA3JENAIOTCS Ha  moueunvle (MIU  TOYKOBBIE), CBSI3aHHBIE C  HM3MEHEHHEM
nocienosarensHoctH HykieotunoB B JIHK (3amensiercs | Hykn. Ha Apyroi) M XpOMOCOMHBIE NEPECTPOUKH:
Oeneyuu (MOTEPU YACTH XPOMOCOMBI); oynauxayuu (yaBoenue yactu JITHK B xpomocome); uneepcuu (n3MeHeHUe
PACTONIOKEHUSI TEHOB B XPOMOCOME); mpancioxayuu (0OOMEH ydacTKaMH JBYX HETOMOJIOTUYHBIX XPOMOCOM U
CIIMSHUS XPOMOCOM); HOIUNIOUOUU - YMHOKEHHE YHCIIa XPOMOCOM.

BUPYCBHI, menbuaiimie Bo30yanTenu WHOEKIHMOHHBIX Oone3Heil. B mepeBoje ¢ jaTHMHCKOTrO virus
O3HaUaeT i, SIOBUTOE Hadamoy. Jlo koHma 19 B. TEpMHH «BUPYC)» UCTIONB30BAJICS B MEAUIIUHE TSI 0003HAYCHUS
M000T0 HH(PEKITMOHHOTO areHTa, BBI3BIBAIOIIETO 3a00IeBaHUE.

1.6 Jlekuust Ne6 ( 2 gaca).

Tema: «I'EOJIOTHA U OCHOBHLIE 3TAIIBI 2BOJIIOLUUA 3EMJIN

1.6.1 Bonpocsl Jekuun:

1. I'mnoTte3sl MPOUCXO0XKAEHHUS 3EMIIM 1 OCHOBHBIE TAIlbl €€ YBOJIOIHH.

2. Crtpoenne 3emMiii ©W €€ OCHOBHbIE (H3MKO-XUMHYECKHE IapaMeTphl.
['eonornyeckast HBOJIONMS 3eMIM Kak IPHUMEP CaMOOPTaHU3aIlMU OTKPBITOH HEPaBHOBECHOM
CHCTEMBI.

3. Ponp Omomormueckoro ¢axkrtopa B SBOMIONMH 3emin. Pa3BuTHE H  pOIb
KOCMOHABTHKH U KOCMHYECKUX TEXHOJIOTHA.

1.6.2 KpaTkoe coaep:kaHue BONPOCOB:

1. T'unomesul I’lDOLlCXODfC()EHZUZ 3emau u 0CHOBHbBIE YManvl ee I60J1I0UUU.

I'eonornyeckue 3pbl pa3BUTHA 3eMJIH.

Best uctopust pazButus 3emild IeNUTCA Ha 3pbl — JUIMTEIbHbIE OTPE3KU BPEMEHH, KaXAbIH U3 KOTOPBIX
MOJIyYUJI CBOE Ha3BaHUE.

Apxelickas — IpeBHEHIIas 3pa B UCTOPUH Pa3BUTHS 3€MIIH, KOT/Ia eIlle He CYIIeCTBOBAJIO XKH3HHU.

IIpoTtepo3oiickas - 3pa BOZHUKHOBEHUS TIEPBUYHON KU3HU (TIPOCTEHIITUX OPTaHU3MOB).

[Taneo3olickas — 3pa JApeBHEH MXW3HW B TEOJOTUYECKOW HCTOPUH 3eMIH, XapaKTepH3YIOmascs
(hopMupOBaHKEM BCEX THUIIOB PACTCHUN M KUBOTHBIX.

Me3o3otickas — 3pa CpeaHel KU3HU B TEOJIOTHUECKON HCTOpHH 3eMITH, XapaKTepHU3YIOIascs Pa3BUTHEM
MIPECMBIKAIOIIUXCSL, MITUL] U MEPBBIX MIEKOMUTAIOIIHX.




KaifHo30¥icKkass — 23pa HOBOHW JKM3HM B T€OJOTHYECKOW HCTOpUM 3eMiiH, dpa (OPMHUPOBAHHUS BCEX
COBpPEMEHHBIX (popM pacTeHHH U KUBOTHBIX. OHA MPOIOIHKAETCS U B HACTOSAIIECE BPEMSL.

Wnorna uctopuio 3eMiy TOAPA3ACIAIOT 110 PA3BUTHIO PACTUTENFHOCTH Ha CIIEAYIOIINE SPHI:

najeopuT (IpeBHSA PaCTUTEIHHOCTD) — 3Pa Pa3BUTHUS OECIIBETKOBBIX, 3aKAHYMBACTCS B KOHIIE ITAaJI€0305;

Me30(puT (CpemHssi pacTHTENBHOCTH) — 3pa paclBeTa TOJOCEMEHHBIX, 3aKaHUYMBACTCS B CEpeinHE
Me303051;

KaifHO(QUT (HOBas PaCTUTEIBHOCTH) — 3Pa MOKPHITOCEMEHHBIX, MPOJIODKACTCS B HAIIIC BPEMsI.

2 CmpoeHue 3emau u_ee ocHosHble d)us'uko-xwwuqecxue napamempul. Teonocuueckas
I601I0YUUA 3emau kax npumep camoopcarusauuu OI’}’lKDbln’ZOﬁ Hel?a6H06€CH017l cucmembl.

®dopma 1 pazMephl.

Juist mydirero moHUMaHUS MPUPOTHBIX SBICHUH HEOOXOANMO UMETH Ipe/ICTaBIeHHE o0 hopMme, pasMepe
1 BHYTPEHHEM CTPOCHHUH IUTAHETH 3eMIIsL, Ha KOTOPOI MBI KHBEM.

Kak mbI 3HaeM. 3eMis SBISIETCS JIMIIH OJHUM W3 MHOTMX MHJUIMOHOB KOCMHYECKHX TN BO BceneHHOM.
BaxneimmM otnmuneM 3eMiIHM OT JAPYIHX IDIAHET SIBIACTCS TO, YTO OHA OJHA W3 HEMHOTHX, a BO3MOXHO H
€JIMHCTBEHHAs, HA KOTOPOU MPHUPOIHBIE YCIOBUS MO3BOJISIIOT CYIIECTBOBAHUE KUBOTHOTO M PACTUTEILHOTO MHpA, a,
cJIeIoBaTeNIbHO, U YeNIOBEKa.

ITo dhopme 3emis mpeacTaBisier cOO00i CxxaThiid chepounsl, CILTIOIICHHBIN Ha motocax. [IpubImkeHHO B
KadyecTBe (OPMBI 3eMITH PUHUMAIOT JUTUIICOU T BpameHus (cdepouns).

Pasmepsl 3emiu:

SKBAaTOpHUAJBHBIN panuyc = 6 378 KkM;

NOJIAPHBIX paguyc = 6 356 kM;

JUITMHA OKpYXKHOCTH 10 3kBatopy 40 000 kM.

XUMHYECKU cocTaB 3eMid U €€ 000T0YKH

XuMHUUECKUH COCTaB 3eMITH CXOK C COCTABOM JPYTUX IUTaHET 3eMHOH rpynmnbl. [Ipeobnanarotr Ha Hamei
TUTAaHETE B [IEJIOM TaKHE BIIEMEHTHI KaK (B IMOPSAIKEe YOBIBAHUS): KeNe30, KHCIOPOI, KPEMHUH, MarHAN, HUKEIh (pHC.
cipasa). ConmepkaHue IETKUX DJIEMEHTOB HeBeluko. CpeaHss IUIOTHOCTh 3emuu 5,5 r/em®. Pasmuuator TpH
0060104k 3eMiu:

° nutocdepa (Kopa U camasi BEpXHsIS 4aCTh MAHTHH )
3 rugpocdepa (Kuakas 000104Ka)
. atMmocdepa (ra3oBast 000J04Ka)
CJIOU 3emnu:

e 3emnasa Kopa. DTO BEPXHUH CIOH, HA KOTOPOM MBI KHUBeM. OH COCTOMT U3 TBEPABIX FOPHBIX Hopoa. Ero
riryonHa BappHupyeT oT 5 no 60 xuimomerpoB. B kadecTBe cpenmHero mokasatens AL BCEH IUIAHETHI
TOJIIMHA 3€MHOW KOPBI IPUHSATA paBHOW 33 KM, a CpefHee 3HauCHHE TUIOTHOCTH cocTaBiseT 2,67(r/cm3).
Ota TONIMHA MOXET IO0Ka3aThCsl 3HAYMTENBHOH, XOTS B CPaBHEHHH CO CPEAHHM paJuycoM 3eMIld Kopa
CKOpee HallOMHHAET CKOPIIYIy sIHIa.

e Manmua. DTOT CIIOH MPOCTUPAETCS OT OCHOBAaHHS 3€MHOM KOpHI Ha riayouny 2 900 kM; MOBEpXHOCTh
pa3zena, OTAENSIONIAS 3E€MHYI0 KOpY OT HIDKECIEAyolmlell MaHTHH, HW3BECTHa KaK TIpaHUIa WIN
noBepxHocTs Moxoposuunda (Moxo). MaHTHS pa3fesieHa Ha JIBa yJacTKa: BEPXHAS MAHTHUS OT OCHOBAHUS
3eMHOM KOpbI 10 TTyOrHbI 700 KM M HYDKHSISI MAaHTHSL OT 9TOH TIyOHMHBI A0 TPAHUIBI SApa.

e  Buewnee aopo, pacnonoxennoe Ha rinyoure mexay 2 900 u 5 000 kumoMeTpoB, BeZeT cedsl KaK KUIKOE
teno. (IIIOTHOCTh MaTepHana BHEIIHEro sypa pasHa npuMepro 10,0 r/em®.)

e  Buympennee aopo, pammycom 1 200 xuimomerpoB, cumraercss TBepAbM. (IlmoTHoCTs Matepuana
BHYTPEHHETO s[pa NpUMEPHO paBHa 12,5 F/CMS.)

3 Ponv buonocuueckozo d)aKmopa 6 asoaoyuu 3emau. Pazsumue u poib KOCMOHABMUKU

U KOCMUYECKUX MEXHOTIO2UIL.

JIro60it MaTepranbHBI O0BEKT CYIIECTBYET JIO T€X IOP, MOKA OT HETO 3aBHCHUT CYIIECTBOBAHUE IPYTOTO
Oonee CcIOXKHOTO OOBEKTa C TOYKH 3PEHHSA DBOJIOMUM MHpA. JTO XOpOIIO BHIHO HA MpUMEpPE Pa3BUTHA
OMOJOTHYecKOro Mupa 3emMiid. 371eCh HET CIy4YalHBIX JKMBBIX OPTaHM3MOB, BCE OHM 3aBHUCUMBI JIpYT OT JIpyra,
HECMOTPSI Ha KECTKUH 3aKOH €CTECTBEHHOTO O0TOOpa, 0 KOTOPOMY BBDKHMBAET CHIIbHeHmmi Bua. [Ipupona co3mgaer
HOBBIC BUJIBI PACTCHUHN W )UBOTHBIX OJarogaps MyTalllid TC€HOB U 3a CYET OBICTPOI CMEHBI TIOKOJICHUH 3aKperuisieT
noJie3Hple npu3Haku. [Ipupona cmocoOHa cO34aBaTh YHUKAIBHBIC aJANTAIMOHHBIE MEXAHU3MBI, MO3BOJISIOIINE
BBEDKHBATh TOMY WM HHOMY BHAY B JKECTKOH KOHKYpeHTHOW OopnOe. [loaTOMy MOKHO YTBEpXkHaTh, YTO
B3aMMOJICHICTBHEC PA3JIMYHBIX KOHKYPHPYIOUIUX BUIOB PACTCHUI M >KUBOTHBIX MOCTENEHHO chopmupoBaio Pazym
UII Tpupoasr 3emin. ITOT OHOJIOTHYCSCKHIA pa3yM BIUICTCH B OOIIYIO pa3yMHYH TKaHb Bcenennoi. UI1 miaHeTsr,
Kak Jr000¢ Co3HaHHME C BBICOTHI CBOETO BBICIIETO MEPAPXUUECKOTO TONO0KEHHUS, MOXKET PYKOBOAWTH Pa3BUTHEM
IIpupons, naBast «3eNeHBIN CBET» Hambolee IePCIeKTHBHEIM BHIaM KUBOTHBIX U pacTeHnil. [Ipupona 3emin - 3To
yacTh pasyMa BcemeHHOH, KOoTopas pa3BHBAETCS CAMOCTOSATENFHO W HE3aBUCHMO, HO TOAYMHEHA 3aKOHY
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HBOJIOIMOHHOTO pa3BuThs Co3HaHus TBOpIa, MO KOTOPOMY TOAACPKHUBAIOTCS HamOoOJee CIIOKHBIC JKHUBBIC
OpraHu3MBI, HanOoJee IPUCTIOCOOIEHHBIE M TAPMOHNYHO BIUIETEHHBIE B CYIIECTBYIOIINE TTHUIIECBHIC IETTOYKH.

Mosr IIpupoas! 3emMin TOCTPOCH IO HePaPXUUECKON JECTHHIIE, TO €CTh COCTOUT U3 PsAAa STYEEK IIOCTOSTHHO
B3aUMOJICHCTBYIOIIUX JPYT ¢ ApyroM. Kaxxb1il OTAeNbHBIA BUJ pACTEHUS U KUBOTHOTO UMeEET CBOIO stueiiky B UII
pupoasr 3emmu. Hanpumep, Kakaplii u3 TMOABHIOB KOIIEK, NMEET CBOIO MH(POPMAIMOHHYIO KJIETOUYKY, TO €CTh
TUTPBL CBOIO, JIBBHI JIPYTYIO, JOMAIlHUE KOIIKHA TPEThIO. B 3aBHCHMOCTH OT cpensl OOWTaHHS, OT WCTOYHHUKOB
KOPMJICHUS, KQXK/IBI U3 BUJIOB XHUIHUKOB COBCPIICHCTBYCT HABBIKH, TIO3BOJISIONINE MY JIYUIIIe IPUCIIOCOOUTHCS K
YCIIOBUSIM CYIIECTBOBaHUS. Tak y TUTPOB pa3BUBAETCS CKOPOCTh U BBIHOCIMBOCTB, V JIbBOB - CHJIA, Y JOMAIIHUX
KOIIIEK OOraTCTBO PAacKpacoK, YTOOBI MX OXOTHEE pa30Hpalii JIFOJU, KOTOPBIE KOPMST M COJEpXKAT HX. 3a CYeT
MyTaI[i¥ TOJIC3HBIC MPU3HAKH OTPa0ATHIBAIOTCS HA Psijie TIOKOJICHUI )KUBOTHBIX, M KOTJ]a HAKOIIUTCS TOCTATOYHAS
KpUTHYECKasi Macca, HOBBIM aJanTallMOHHBIA MEXaHH3M 3aIHCHIBAETCS B COOTBETCTBYIONIYIO S4YeiiKy. Bo3HUKIIMIA
MOJIC3HBIN MPU3HAK MOJIYYaeT MPABO Ha CYIICCTBOBAHUE, M OYJCT MPOSABISATHCA y OOJBINMHCTBA XKHUBOTHBIX STOTO
BUAa. Pa3yMHbIE STICHKH OTJENBHBIX BHIOB KOIIEK TOPH30HTAIEHBIMU CBA3SIMH 00bEAHHEHBI MEXIY CO00I0, HO OHU
MTOTYMHEHBI OOIIeH pasyMHON SYCHKe IMOJ Ha3BaHHUEM - CEMEHCTBO KOIIAYbMX, (Ha3BaHHWE pa3yMeeTcs JIHIIh
JIOCTAaTOYHO YCIIOBHO OTpa)KaeT peajbHYI KapTHHY; Ha3BaHUSA - 3TO BCETO JIMIIb YEJIOBEUECKHE TEPMUHEI,
MO3BOJISIFOIME HAM OTACIHTH YPOBHHU CIOXHOCTH JAPYT OT JIpyra). Bce TouHO Tak ke, Kak MX KBadumpuuupyer
YeIoBeK, KOTOPBIi ropa3mo mozxe, yeM WII mmaneTsl, cTan pa3douparbes B 3aKOHAX Pa3BUTHS KUBOTHOTO MEpa H
KBaTH(QHUIUPOBATH OT/CIEHBIC BUABI JKHBOTHBIX.

1.7 Jlexkuust Ne6 ( 2 gaca).
Tema: «<KOCMOJIOTUSD»
1.7.1 BonpochI j1eKIUM:

1. Oco6eHHOCTH BOJIONMOHHBIX MPOIIECCOB B MPUPOJIE.

2. Knaccuueckue npencrasieHus o6 sBoitonuu Beenennoit. OO1ast Teopus
OTHOCHUTEJILHOCTH M KOCcMoJiorrnueckast Mmojaenb A.A.Opuamana.

3. CoBpemenHnble npezcTabienus 00 sBomtonnu Beenennoit. Konnenuus bosbioro
B3priBa u ee skcniepruMeHTaTbHOE 000CHOBAHHE.

4. Bropoe Hauano TepMOAMHAMUKH U THIOTe3a TOMCOHA O “‘“TeTIoBOl cMepTH”
Bcenennoi.

5. CaMonpou3BOJIbHOE POXKIACHUE 3BE31 U3 ra30-MbUIEBBIX 001akoB. JKU3Hb 3B€3]1

Kak “00pp0a” MeX1y TpaBUTAIMOHHBIM CKATHEM U TEIUJIOBBIM paciiupenneM. Bo3moxxHbie
CIIEHapUU “‘CMepTH’” 3Be3/1: OeNble KapIuKU, HEHTPOHHBIE 3BE3/1bI, YEPHBIE JIBIPHI.

1.7.2 Kpatkoe coaepxaHue BOIPOCOB:

1. Ocobennocmu 3680 II0UUOHHBIX RPOYUECCO8 8 NPUPOOe

OBOIIIOIMOHHOE YYEHHE - KOMIUIEKC 3HAHUH 00 MCTOPUYECKOM Pa3BUTHHU (3BOJIIOIMHU) KUBOH MPUPOIBI.
OBONIOLIMOHHOE YYE€HHE 3aHUMAeTCs aHAJIW30M CTAHOBJICHHS ajanTanuil (TPUCTIOCOONICHUH), 3BOJIIOINU
WHJIMBHYaJIbHOTO Pa3BUTHS OPraHW3MOB (OHTOreHe3a), (aKTOPOB HAIPABIISIOMINX JBOJIIOIHMIO, U KOHKPETHBIX
MyTeil NCTOpPHYECKOTO pa3BUTHS ((HIOTeHe3a) OTAEIBHBIX TPYII OPraHW3MOB W OPTaHMYECKOTO MHpa B IEJIOM.
OCHOBy 3BOJIFOHUOHHOI'O yLIGHI/IH COCTAaBJISIET JBOJOLUOHHAs TeOpI/IH. K 3BOJ'[}OIII/IOHHOMy y‘lCHI/IIO OTHOCSTCA
TaKXXE€ KOHUCIIIUHU HpOI/ICXO)KZ[GHI/IH JKHNU3HU U HpOI/ICXO)K,HCHI/IH YCJIOBCKA.

CBO€06pa3HLIM OTO6pa)K€HI/ICM JUAJICKTUYHOCTHU SIBJ'IGHI/Iﬁ nu HpOHGCCOB HpI/IpO,HI)I SIBJIISICTCA paCKpBITI/IC
JUHAMHUYECKUX U CTATUCTHUYCCKUX SaKOHOMepHOCTCﬁ B HpHpOHC.

HpOHCCCLI, HpOTeKaIOHII/Ie BOprF HaC HE Bcerga noaaaroTcs TO‘IHOMy 06'I)HCHCHI/IIO. HCpCI[ YCJIIOBCKOM
BCEeraa cCTosia np06neMa CO34aHUusI TaKuX MOﬂeﬂeﬁ U MCTOJOB IIO3HAHMA, KOTOpI)IC 6I)I CMOIJIN 06T>$ICHI/ITI)
HCIIO3HAHHOC.

MUKpOMHp - 3TO MHP MEIbYalIINX YacTHIl (MOJEKYN, aTOMOB H T.JA.), @ MAaKpOMHUP - 3TO MHpP KPYIHBIX
TCJ, COCTOAINUX U3 MHOXCCTBA Meanaf/'mmx YJaCTHII.

B peayanaTe I/ISyLIGHI/ISI JOBHKCHUA MI/IKpO' nu MaKpOCI/ICTCM B Hpnpozle 6BIJ'II/I BBISIBJICHBI MHOTHUC
3aKOHOMepHOCTI/I HpOTeKaHI/Iﬂ ITUX HpOHeCCOB. HBy‘IeHI/ICM JIBHWKCHUA MaKpOCI/ICTeM 3aHUMACTCA pa3)1en MCXAaHUKHN
JUHAMHUKAa. KHaCCI/I‘IGCKaﬂ JIUHAMHUKa 6a3preTCH Ha 3'X OCHOBHBIX 3aKOHaX HB}OTOHOBCKOﬁ MCXaHUKHU. I/IC]’[OJ’IB?;YS[
9THU 3aKOHBbI, JTHHaAMHUKa CHOCO6Ha pCIHI/ITI) 3aJa4u I10 onpezleneﬂmo CHJIBI, IOJ HeﬁCTBHCM KOTOpOﬁ HpOI/ICXO,Z[I/IT
JBMIKCHHUEC TCJIa, €CJIN U3BCCTCH 3aKOH ABUXKCHHA JAHHOI'O TCJIa, a TAKXKC OHpCﬂCHI/ITI) 3aKOH JBHXCHUA TCJIa, €CIU
HU3BCCTHHBI CHJIBI, HeﬁCTBylomHG Ha HCTro.

HI/IH&MI/I‘ICCKI/IC 3aKOHBI HpI/IJ'IO)KI/IMLI K HUCCJICAJOBAHUK AOBHXKCHUS BCEX 06T)€KTOB MaKpOMI/IpaZ TBepﬂLIM,
JKUJKUM U ra3000pa3HbIM TeJlaM, YIPYTUM M 1e(OpPMUPYEMBIM, K TeJIaM IIEPEMEHHON Macchl.




B MUKpOMHpE rOCIOJCTBYIOT CTATUCTUYECKHE 3aKOHBI, KOTOPBIE MOXKHO MPUMEHSTh TOJBKO K OOJBIINM
COBOKYIIHOCTSIM, HO HE K OTICIbHbIM HWHIAMBHAyyMaMm. KBaHTOBass MEXaHHKA OTKa3bIBaeTCS OT IIOMCKa
WH/IUBHIYaIbHBIX 3aKOHOB 3JIEMEHTaPHBIX YACTHUI] U YCTAHABIUBACT CTATUCTUUCCKHIE 3aKOHBI.

B jAuHAMUYECKMX TEOpUSX SIBICHHS MPHPOABI MOAYHHSIOTCS OHO3HAYHBIM  (JMHAMUYECKUM)
3aKOHOMEPHOCTSIM, a CTATHCTHYECKHE TEOPHH OCHOBaHBI Ha OOBSICHEHHH MPOLECCOB BEPOSTHOCTHBIMHU
(cTaTHCTHYECKUMU) 3aKOHOMEPHOCTSAMHU.

CBoiicTBEHHBIC Ui 0OBEKTOB MUKPOMHUpPA CTATUCTHYCCKUE 3aKOHOMEPHOCTH, a JJIsi 00BEKTOB MaKpOMHUpa
JTMHAMUYECKHE 3aKOHOMEPHOCTH SIPKO JCMOHCTPHUPYIOT TUAIICKTUYCCKUN XapaKTep Pa3BUTHS MPUPOIHBIX SBICHUN
U mporeccoB. Kpome TOro, pacKkpbhiTHE CTATUCTHYCCKMX M JUHAMHYCCKHX 3aKOHOMEPHOCTEH IEMOHCTPHPYET
JTUATICKTHYECKYIO CBS3b MEXKY CIIyUaiHBIM M HEOOXOTUMBIM.

2 Knaccuueckue npeocmaesnenusi 00 s6omoyuu Beenennou. Obwas meopus
OMHOCUMENbHOCMU U KocMoao2udeckas mooenv A.A. @puomana.
CoBpeMeHHas KOCMOJIOTHSI CTPOUT MOZei BeeleHHOM NCXoAs n3 ypaBHEHHS TATOTEHUS U3 001l Teopun

OTHOCHTENFHOCTH A. DifHmTeiiHa. OHO MMeeT MHOTO pemeHuH. IlepByro Monmens paspaboran cam A.DHHIITEHH B
1917 r..

Ota MozeIb UMeeT CTallMOHAPHBIN XapakTep:

- BcenenHnas crannoHapHa,

- OeckOoHEeYHa BO BPEMEHH

- Oe3rpaHUYHA B IIPOCTPAHCTBE.

B 1922 r. poccuiickuii MmareMaTuk u reopmsuk A.A. @puamaH man cBoe peIIeHHe ypaBHEHHS OOmIeh
TEOPUU OTHOCUTENBLHOCTU A. DUHIITENHHA, UMEIOILEe TP BapUaHTa:

1. B ciyuae, korna cpenHsisl INIOTHOCTh BELIECTBA W M3JIyUCHUS paBHA KPUTHYECKOM BEIHUHMHE, TO
MHPOBOE IIPOCTPAHCTBO SBISIETCSI €BKIUIOBEIM 1 BceneHHas HEOrpaHMYEHHO PACIIUPSACTCS OT NEPBOHAYAIBEHOTO
TOYEYHOTO COCTOSHHSI.

2. Ecmu sxe cpenHss IIOTHOCTE MEHBIIIE KPUTHIECKOH, TO MIPOCTPaHCTBO obnanaeT reomerpueit H.1.
JIoGadyeBCcKOTo U Tak e HEOTPAaHUICHHO PACIIUPSETCS.
3. U, B-TpeThux, eciu IJIOTHOCTH OOJbIlle KPUTHUECKOH, MPOCTPaHCTBO BceneHHO# oka3bIBaeTCst

PUMAaHOBBIM, paciiupeHue BceneHHOI Ha ompeneseHHOM 3Talle CMEHSETCS CXKaTHeM M MPOJOJKAeTCs BIUIOTH J0
TOYCYHOI'0, CUHTYJIAPHOT'O COCTOSTHUA.

Kak moka3bIiBaloT OOBEKTHBHBIE JlaHHBIC, IJIOTHOCTh BCEIeHHOHW MEHbIe KPUTHYECKOH, T.e. Ooee
BEpOsITHA MoAeNb BTOporo tuma co BpemeHeM H.I. JloGaueBckoro u OecKOHEUHBIM pacimupeHueM. Pacummpenue
Bcenennoii cumtaercs ycTaHOBIEHHBIM (DaKTOM B pe3ynbTare oOHapyxeHus sddexra K.Jonmuepa, kKpacHOTo
CMEIEHUs] — CMEIICHUS JIMHUM B CIEKTPE HCTOYHHMKA HU3Iy4YE€HUS B CTOPOHY KPAacHOH 4YacTH CIEKTpa IO
CPaBHEHHIO C JHMHHUSIMH JTaJIOHHBIX CIEKTpoB. KpacHoe cMmeleHne BO3HHMKAeT, KOIZA PpAacCTOSHHE MEXIY
MCTOYHHMKOM HM3JIy4EeHHS U ero IpHeMHHUKOM yBennuanBaercs (3 dexr K.Jonmuepa).

B 1929 r. 3.I1.Xa00:1 00HAapYXWII, 9TO BCE TATAKTUKHA IBIKYTCA OT HAC CO CKOPOCTBIO, BO3pPACTAOMICH
MPONOPLUOHATBHO PACCTOSIHUIO V~I, UTO TOXKE CBUAETENLCTBYET O PACIIUPEHUH BCEIEHHOM.

3 Cospemennvle npedcmasienus 00 seoaouuu Beenennou. Konuenyus boavuio2o

Bspuisa u ee sxcnepumenmanvroe obocrnosamue.

CymecTByeT Tak Ha3bIBaeMasi MOJIEIIb «Tropsiueii» BeeneHHoit nmm «0oabIoro B3peiBay.

B cootBercTBHHM € 3TOH MOJenbl0 BeeneHHas BO3HUKIIA CIIOHTAHHO, B PE3YJIbTaTe B3PbIBA U3 COCTOSHUS C
O4YEeHb OOJIBIION IUIOTHOCTBIO M SHEpruer (COCTOSHMS CHHTYJsipHOCTH). [lo Mepe pacummmpeHust Temmeparypa
BcenenHoii cHIKallach OT OYEHb OOJIBIION /10 HU3KOM, PU KOTOPOW BO3HHUKJIM YCJIOBHSA JUIS 00pa3oBaHus 3Be3]] U
rajakTuk. B Tedenue 1 MiH. jet Temneparypa Oblia OoJIbIIe HECKOIBKUX THICSY TPAIYyCOB, IIPH KOTOPHIX HE MOTYT
00pazoBaTbcs aTOMbI. M KOCMHYECKOE BEIIECTBO UMEJIO BUJ PA30TPETON IIIa3Mbl, COCTOSILIEH U3 HOHM3UPOBAHHOTO
Bojopona u renus. Y ToipKo Korma Temrmeparypa BceneHHOH cHu3MIach 10 TemmepaTypsl moBepxHocTH ColHIa,
BO3HHUKJIM TIEPBBIE aTOMBI. JTa MOJENb Topsdeil BceneHHON SKCIepHMEHTaIbHO MOATBEPAMIACH B pPE3yNIbTaTe
OTKPHITHSA B 1965 T. pEIMKTOBOTO U3Iy4EHHUS] — MHUKPOBOJIHOBOTO (POHOBOTO M3Iy4eHHs ¢ Temnepatypoii 3 K.

CoBpeMeHHBIE KOCMOJIOTHUYECKHE MoJienu BcenenHoi 6a3supyroTcs Ha oOIiel TeopuH OTHOCUTEIBHOCTH
OWHIITElHa, B COOTBETCTBHH C KOTOPOH METpHKa IMPOCTPAHCTBA W BPEMEHHU OIPENENIeTCs pPacHpeieiieHHEM
TPaBUTAllMOHHBIX Macc BO BceleHHOH, cBOWCTBa KOTOpOW 0OYCIIOBIICHBI, MPEXIE BCEro, CpeJHEH IIIOTHOCTBIO
MaTepHH.

4 Bmopoe HA4YAam10 meDMOaMHClMMKU u cunomesa Tomcona o ‘‘mennosoul cmepmu ”
Bcenennoii.

BTopoe Havano TepMOIUHAMHKY Ha COBPEMEHHOM YPOBHE MTPUHSITO OMUCKIBATH ¢ momoisio DHTPOITUN.

OHTponuss — (QYHKIUS COCTOSHUS CHCTEMBI, TONHBIA JuddepeHnran KOTOpO = 3IIeMEHTapHOMY
MPUBEIEHHOMY KOJTHYECTBY TETUIOTHI.
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AS >0 - MPUHIMIT HEeYOBIBaHUS SHTPOIMH — SHTPOIUS BO3pACTAaeT B JIIOOBIX HpoleccaX BEAYIIUX K
PaBHOBECHIO.

BonbiMaH BEIBEN CBSI3b SHTPOIMH M TEPMOANHAMUYECKON BEPOSTHOCTH:

S=k InW rae K — mocrosianast bombiivana W — T/ BEpOSITHOCTH COCTOSTHUSI CHCTEMBI T.€.
BEPOSITHOCTh HAXOXKICHUSI CHCTEMBI B TOM WMJIM HHOM COCTOSIHHH.

[IpoBenéM MbICIEHHBIN SKCIEPUMEHT: COCY, pa3IEIeHbI it Ha 2 9aCcTH IOMECTUM 4 MOJICKYIIBL.

Maxponoaxo/ — BCe MOJIEKYITBI OTHHAKOBEI

MUKpPOIOAX0.T — MOJIEKYIIBI Pa3IMYUMBI H UX MOKHO IIPOHYMEpPOBATb.

MIEpPBOMY COCTOSIHHIO, KOTJIa BCE€ MOJIEKYJBl B OJHOW 4acTH | MakpOCOCTOSIHUE — COOTBETCTBYET OJHO
MUKpococTosiHue. 1,4, 6,4, 1.

[Monyumim, YTO TMATH MaKpPOCOCTOSIHHSIM COOTBETCTBYET 16 MHKpOCOCTOSHHMH. B Tperbem cocTosHMM
pPaBHOBECHOM camasi OOJIbILasi BEPOSITHOCTh B COOTBETCTBUH € (OpMyJIOi BonbliMana B 3TOM COCTOSIHUM W camast
Ooubinast sHTpOnH. S~W

3Ha4ynT S ¥ OECTIOPSIOK JOIDKHBI OBITH CBSA3aHBL

S — Mmepa Gecniopska (deM Oospie Oecropsnka, TeM Oonblie S), Mepa paccenBaHus HHPOpPMAIHU. S Tena
MaKCHUMalbHa KOTAa TEJIO B TOPHU3OHTAIHHOM MOJOXEHWH. [ S Xopomo m OHa MaKCHUMalbHa, KOTZa MYycop
pa3dpocaH 1o KOMHAaTe PaBHOMEPHO.

T.e. sBICHUS CBS3aHHBIC C TEPEMCHICHHEM, C CO3JAaHHEM OCCIOPSAOYHOTO IBIDKCHHS YBEIMUHBACT
BEPOSATHOCTH COCTOSIHUS. => 3TH ABJICHHUS OYAYT OIpEACIATh HAIPABICHUE IPOTEKAHMS MTPOIECCOB.

Il Havya0 TepMOJAMHAMUKHN YCTAaHABIMBACT CTPEMJICHHE BCEX TeJ K HauOojee BEpOsSTHOMY PaBHOBECHOMY
COCTOSIHHIO.

0060061HB c€ 3TO (HU3UKU BBIIABUHYIIU THIIOTE3Y O HEHM30EKHOCTH TAKOTO COCTOsIHMS BeenenHol, kora Bce
(hopmbl dHEprUM OyAyT MpEeBpalieHbl BO BHYTPEHHIOK U TEMIIEPaTypPhl BCEX TEJ CPABHSIOTCA. => MPEKPATATCS BCE
MaKpOIIPOIIECChl — HACTYIHUT «TEIIOBasi cMepTh BeeneHHoi». B npupoae ocraneTcs Toneko oxHa hopma ABHKEHHS
Marepuy — 0eCopsJ0YHOE Xa0THYECKOE ABHIKEHUE.

DHTeJbC: «3TO O3HAYaeT CYIIECTBOBAHME TBOPIA — eci BceneHHast yMpET => oHa ObLIa KEM-TO CO3JaHa.
K TomMy ke HeT OCHOBaHUS IMEPCHOCHTH 3HAHUS OTPaHUYCHHOH 00JIacTH Ha HEOTpaHMYCHHYIO BeeneHHY0%.

CoBpeMEHHUKH MMOKA3BIBAIOT, YTO MPEBPALICHHS POUCXOIAT ITOCTOSTHHO, JIa OHU TPEOYIOT OMpeAeIEHHBIX
YCIIOBHIA, HO OHH BO3HUKAIOT HEU30EKHO B TIPUPOJIC.

5 CamonpoussonvHoe pooicoeHue 36e30 U3 2a30-nvliegvlx obaakos. Kusmuv 36e30 kKax
“Oopvba’” medncoy 2pasumayuoOHHbIM _cocamuem U _menioguiM_pacuiuperuem. Boszmooicnvie

cuenapuu “cmepmu’’ 36e30: Oenvle KAPIUKUY, HEUMPOHHbBLE 36€30bl, YepHble OblDb.

Kocmomorus — 310 Hayka 0 CBOMCTBAX 1 3BOJIIOIMU BCEIEHHOM.

BcesieHHast — 3TO COBOKYITHOCTH BceX (hOpM MaTepUu M HaOJIFOaeMBIX SBICHHUM.

MertaranakTnka — 3To 4acTh BceneHHoi, KoTopas JOCTyITHA HAIIUM HaOJI0ICHUSM.

Kak moxazanu Teopernueckue pacuerbl A. @dpuamana u3 oduiedl teopuu otHocutensHocTH (1922 1)) M
HaOmronenust D. Xab6ua (1929 r.), Meraranaktuka pacuiupsiemcs: (HeCTallMOHapHa) BMECTE CO BCeil marepueil B
HEH M CO34aBaeMBbIM 3TOW MaTepueil MPOCTPAHCTBOM. XapaKTep U CKOPOCTh PACIIUPEHUS ONPENENAIOTCS 3aKOHOM
Xab6na.

3akon Xab0ua (W 3aKkoH «pazdezanusy 2aniakmux): CKOpPOCTb V yIalleHHsl OT Hac JAJEeKOH raJakTHK{
OpsIMO MPOMOPLHOHAIBHA PACCTOSHUIO 10 TanakTuku I (V = Hr), mpu atom koadduuuenr H (nocmosnnas Xabbna)
OJIMHAKOB TI0 BCEM HAIpaBJICHUSM HeOOCBOIa.

Orcioma crnegyer, 4ro MerTarajakTuka HMMEET CBOW 6o3pacm (BpeMsi OT Hayaja pacIIUpeHus)) M
Kocmonocuveckuil eopuszonm (€ro paguyc paBeH IIPOM3BEICHHIO BO3pacTa Ha CKOPOCTh CBETa M OMpEeNseT
MaKCHMaJIbHOE DPACCTOSIHME, Ha KOTOpPOM MBI MOXXeM 0003peBaTth oOKpyxkatomuii mup). Ilo coBpemeHHBIM
HaOJroIeHUsIM Bo3pacT MeTraraiakTuku coctaBisgeT 13 — 15 mipa. et (oH npuMepHO paBeH 0OpaTHOH BETHYMHE OT
nocTosHHOM Xa601a) i paiyc rOPU30HTA PaBeH 110 TOPSKY Bemmduusl 10%° MeTpoB.

Jns moHuMaHusi CBOMCTB Meraranaktuku (v Hameld BceleHHOW) B KOCMOJIOTHM HCIIOJIB3YIOTCS JIBa
NPUHIIUIIA:

Kocmosiornueckuii npuHmmn: IIpocTpaHCTBEHHOE paclpefesieHue Marepud B MeTaranakTuke B
JIOCTaTOYHO OOJIBIINX MaciiTabax OAHOPOIHO U U30TPOIIHO, T. €. Y MeTarajaakTHKH HET KaKoro-imnbo HeHTpa.

AnTponHbni npuHoun: CyliecTBOBaHHE W CBOMCTBA HAOJIOAAEMbIX CTPYKTYP M CHCTEM OKpPY>KaroLIero
MHpa (aTOMOB, MOJIEKYJI, 3B€31 ¥ T. JI.), @ TAK)KE YeJIOBEKa (CaMOM CJI0XXHOW M3 M3BECTHBIX HAaM MAaKpPOCHCTEM) U
JpYTMX JKMBBIX OpPraHM3MOB OOYCIIOBIICHO OIIPEAEICHHBIMH CBOMCTBaMHU Haileil BceneHHOH, B 4acTHOCTH,
KOHKPETHBIMH 3HAUCHUSIMH YHUBEPCANbHBIX (PUULECKUX NOCTNOAHHBIX .

Tonkass HacTpoiika BcejeHHON: W3BECTHBIE YHCICHHBIC 3HAYEHHMsS YHUBEPCAJIBbHBIX (U3MUECKUX
MOCTOSIHHBIX ONPEEISIOT CBOMCTBA BCEX HAOMIOJAEMBIX CTPYKTyp MeTraranakTHKy (aTOMHBIX SiiEep, aTOMOB, 3BE€31




U T. 1) Tak, 4TO Jake HEOOJbIINe W3MEHEHHUs (pa3yMeeTcsi, MBICIICHHBIC) JTHUX IOCTOSHHBIX MPHUBEIH OBl K
HEBO3MOXKHOCTH CYIIIECTBOBAHHSI OTMEUEHHBIX CTPYKTYp; 3TO KOCBEHHO YKa3bIBAa€T HA BO3ZMOXKHOE CYIIECTBOBAHHE,
KpoMme Hauieil BceneHHoM, u Apyrux BCEEHHBIX.

MeraraiakTuKa 3all0JHEHA gelyecnmeoMm B N3BECTHBIX HaM (opMax (3BE3Mbl, FAJIAKTUKH, MEXK3BE3JHBIH ra3
U TIBIJIb, KOCMUYECKHE Ty ), PEIUKMOGLIM USTIYYEHUEM, IMEMHOU Mamepueli», AN «CKPbIMOot Maccoiiy (BEIECTBO
B HEU3BECTHBIX (JOpPMax) M THIOTCTHICCKOW «mMeMHOU dHepaueli», KOTOpas OMPEACIACTCS KOCMOA02UUECKOU
HOCMOSAHHOU.

PesinkToBOe wm3iaydyeHHe — (HOHOBOE M30TPOITHOE HIIEKTPOMArHUTHOE M3JIydYeHHe MeTarajJakTuKu
(pazmmornrym) co cekTpoM abCONIOTHO YEPHOTO Tela M TeMreparypoit 2,725 K; ero cymecTBoBaHHE MTOATBEPIKAAET
Teoputo Boabimore B3peiBa, coriacHo KOTOpOil B MOMEHT poxJieHUs Hama Beenennas (MeraranakTika) uMena He
TOJIBKO OYEHb OOJIBIIYIO IUIOTHOCTH, HO M OYEHb BBICOKYIO TeMmeparypy. Obmiee 4ucio (pOTOHOB PEITMKTOBOTO
W3JTy4eHHUs IPUMEPHO B MIUIIMAP]] pa3 OoJbIIe Ynciia TPOTOHOB, YTO KOCBEHHO YKa3bIBaeT Ha TO, YTO BCKOPE MOCIIE
MOSIBIICHNS B MeTarajgakTHKE BEIIecTBa OOJbIIast YaCTh YACTUL AHHUSUAUPOBAIA CO CBOUMH aHTUYACTUIIAMH.

l'aJakTHKM — THUTaHTCKHE CHCTEMBI 3BE3Jl, WX IUIAHETHBIX CHCTEM, MEX3BE3JAHOW MBI W Trasa,
00BEANHEHHBIC CHIIAMU TATOTECHUS; IO ()OpPME PA3IHIAIOT CRUPAIbHBIE, DIIUNMUYECKUE U HENPABUTbHbLE; PA3MEPBI
or 10° 1o 10% m; oGsenmusiiorcss B ckomenus (pasmepamu 10%° M) u ceepxckonnenus (pasmepst 102 m),
COJIeprKallliié MHOTHE THICSIYM TaJAaKTHK; MpEAIojaraercs, 4To B MerarajakTuke B Ipeiesnax KOCMOJIOTHYECKOTO
TOPHU30HTA UMEIOTCSI MHOTHE MIJIIHAP/BI TANakTHK. CUUTAeTCs], YTO BO3PACT BCEX TaJIaKTHK IIPUMEPHO OJMHAKOB U
cocrasnset 10 — 12 mupa. net.

3Be3abl — TUTaHTCKUE TUIa3MEHHBIE IIaphl, B HEJPaX KOTOPBIX IIPH BBICOKUX TEMIEpaTypax M JaBICHHAX
MPOUCXOJUT MpeBpallleHHe BOJOPOJa B TeNUil M Jpyrue Oosee TsHKeJble XMMUYECKHE 3JIEMEHThI B pe3ysbTare
MepMOsOepHbIX  pedkyuil C BBIICIEHHEM OTPOMHOTO KOJMYECTBA OJHEPIHU (36€30Hblll  HYKICOCUHME3).
MexaHnuueckoe paBHOBECHE 3Be3/Ibl 00eCIIeunBaeTCsl PABEHCTBOM CHJI B3AUMHOTO MPUTSDKEHUST YaCTHI[ BEIIECTBA K
LEHTPY W JaBJICHWEM Tops4ell IUIa3Mbl HApYXy, a TEIUIOBOE PAaBHOBECHE — YCTOWYMBBIM OallaHCOM >HEpIHH,
BBIJICTISIFOLIICHCS B SAEPHBIX PEAKIUAX U HIICKTPOMArHUTHBIM U3ITydCHHEM 3BE3/IbI (BMECTE CO 36€30HbIM GeMPOM) B
OKpYXaIOMHNi KocMoc; okosto 90% cBeTsIIerocs BemecTsa B TaTakTHKax (II0 Macce) COJIep KUTCS B 3BE3/1aX.

CoulHne (CPeHss HOPMANbHAA 3BE3A M MCTOUHHK KH3HH Ha 3emuie) mMeer maccy 2.10%° kr, nmamerp
1,4.10° M (B 109 pa3 Gombime mmamerpa 3emin), Temmeparypy mosepxocTH 5800 K, ceemumocms (mommyio
MOIITHOCTh H3JIyYCHIS) 3,8.10%° Br, uro naer Ha paccrostann 150 miH. kM (cpemHuit pammyc OpOUTHI 3eMIiH)
MOBEPXHOCTHYIO MOIIHOCTb W3IydeHHs nmpuMepHo 1,4 kB1/M® (conneunas nocmosmnas); BO3PACT — NPHUMEPHO 5
MIIPJA. JIET.

Hama TI'anakTuka OTHOCHTCS K paspsily CHHpajbHBIX, UMeeT (OpPMY BpalIAIOUIErocsi OTHOCHTEIBLHO
IIIOCKOTO IHcKa auamerpoM okomo 100 cB. mer (1 cBeroBoii rox = 9,5.10"° m) u Tommuny npuMepHo B 10 pa3
MeHble; cogepxuT 150 — 200 mupa. 3Be37 (OOIBIIMHCTBO M3 HUX MMEIOT Macchl, Onm3kue Kk Macce CoiHIA MIH
MEHbIIIe); UMEET YEThIpe HIMPOKUX 3aKPYUEHHBIX «XBOCTa» (CnupaibHble pykasa); HalOmoJaercs Ha HeOe B BUE
MUPOKOH Tonockl Mreunozo Ilymu; ConHe4Hasi cCHCTEMa PACIOJIOXKEHA MOYTH B HEHTPAIBHON IUIOCKOCTH JNCKA
lanaktuky Ha paccTosHUM 28 THIC. CB. JIET OT €€ LEHTpa, BOJIM3M BHYTPEHHEro Kpasi OJHOTO W3 CIHPAIBHBIX
PYKaBOB, COBepIIIasi OMUH 000pOT BOKpPYT ocH ["amakTuku 3a 220 MIH. JeT.

Kpome nopmanvheix 3Be3n, nogoousix ComnHiy, B IanakTuke OOHApYKEHBI cucanmvl N CEPXSUSAHMbL,
NyJILCUPYIOIINE 3BE3Ibl (yeeuodnt), benvie kapauxu, nyavcapwvl (HelimponHvle 36e30bl), APOBBIC U PACCESHHbBIC
CKOIUTICHHUS 3BE3]1, a TAK)KEe I'MTaHTCKHUE 00J1aka MEK3BE3THOTO Ta3a, B KOTOPBIX M B HAIlle BPEMsI POXKIAIOTCS 3BE3/bI.

Benble kapJMKH — KOHEYHas CTaJqus OSBOJIOIMH 3Be3] C Maccamu, Oim3kumu k macce CounHia, ¢
mrorrocteio Bemectea 108 — 107 r/em® (ams cpaBmennmst cpenmsis miotsocts Comuua 1,4 r/cm®), B KOTOPBIX
rpaBUTAllMOHHOE NPUTSHKEHUE BEIIECTBA K LIEHTPY 3BE3/Ibl YPABHOBEIIMBACTCS KGAHMOBbIM TIPOTHBOJABICHHEM
8bIPOIUCOCHHO20 INEKMPOHHO20 2A3d.

HeiiTpoHHble 3Be3/Ibl — KOHEYHAs CTa ¥sl IBOJIOLMH 3B€3]] C MacCaMH, B HECKOJIbKO pa3 OoJiblie MacChl
Connrta, ¢ mwioTHOCTHIO Bemectsa 10™ — 10™° r/cm® (BBIilIe IIOTHOCTH ATOMHBIX si7€p), B KOTOPBIX IPABHTALIHOHHOE
NPUTSHKEHUE BELIECTBA K IEHTPY YPAaBHOBEIIMBACTCS KGAHMOGLLM TIPOTHBOJABICHHEM BbIPOICOCHHO20 2d3a
HelimpoHos; HaOIIOAAITCS B BHIE MYIbCApO8, WCITYCKAIOMINX ITyJIbCHUPYIOLIEe 3JIEKTPOMarHUTHOE HM3JydeHHE B
Pas3IMYHbIX TUarna3oHax CIEKTpa.

YepHble ABIPHI — CBEPXIUIOTHBIE CTYCTKHM MaTEpUH, 3aMbIKAIOLIME MPOCTPAHCTBO-BPEMsI BOKpPYT ceds n
OTJEJAIONINE €ro OT OCTalIbHOM YacTH BceeneHHol; HUKaKoe Teo M 1aXKe CBET He MOTYT M30eXaTh NaJIeHns B IEHTP
YEPHOH JBIPHI, €CITH MEePECTYIT TPAHUILy chephl ee TMPUTHKEHUS (copusonm cobvimuil). 3BE3HBIE YePHBIC JABIPHI
MOT'YT 00pa30BbIBATHCS HA KOHEYHOW CTa/INH IBOJIOLUH MACCUBHBIX 3BE3]1 OCJIE BCIIBILIKH C8EPXHOBOI.

CBepxHOBBI€ (3BE3/15I) — CBEPXMOIIIHBIEC BCITBIIIKH IPH B3PhIBE MACCUBHBIX 3Be3[ (¢ Maccamu B 10 u Oornee
pa3, uem macca ConHIa) Ha 3aKIIOYNTEIBHONW CTAJMU MX DBOJIOLMUH, B PE3yJIbTaTe 4Yero OHHM MpPEBpaIlalOTCs B
HEHTPOHHBIC 3BE3/IbI WM YEPHBIE AbIPEL. TIpH BCIBIMIKE 33 HECKOMBKO HEeNb BhAeseTcs sueprus 10 3.10* Jix ¢
MOIHOCTBIO m3nmyderns ~10°° Br, a Takke MCIyCKAeTCss MOLIHBIA [HOTOK HEHTpHHO. CUMTACTCS, YTO BCIIBIIKH
CBEPXHOBBIX — OCHOBHON MCTOYHHK 00pa30BaHus B MeTaralakTHKe XUMHIECKUX 3JIEMEHTOB, TSDKEIIEE JKee3a.

JTanbl KOCMHUYeCKOH 3BOJIIOLNH:

1. 20 mupa. eT Ha3aa — OOJBIION B3PHIB;
2. 3 MuH. ciycTs — 00pa30BaHUE BEUICCTBEHHON OCHOBHI BceneHHOM ((OTOHBI, HEHTPHHO,
NPUMECH SJep BOIOPO U I'elusl, HIICKTPOHBI);



3. YCPE3 HECKOJIBKO COTCH THICAY JIET — IOABJICHUC aTOMOB JIETKUX OJICMCHTOB;

4, 19-17 mupa. nieT Ha3ax — 0Opa30BaHUE TAIAKTHK;

5. 15 mmpn. mer Ha3am — TOSBICHHE 3BE3[ NEPBOTO ITOKOJCHHS, O0Opa3oBaHHE aTOMOB
TSDKEIIBIX DJIEMEHTOB;

6. 5 mupa. et Hazan — poxkaeHne CoiHIa;

7. 4,6 mipn. et Ha3ax — oOpa3oBaHUE 3eMIIH.

1.8 Jlexnms Ne8,9 ( 6 yacoB).
Tema: «BUOCOLIMAJIBHA S IIPUPOJA UEJIOBEKA.»
1.8.1 BonpochI jeKkium:

1. AHTpONOreHe3 1 3Ha4YeHHe OMOJIOTUYECKUX U COLUAIBHBIX (DAKTOPOB Ha pa3HbIX
ero sTamax.

2. Ddu3nonornuyeckue OCHOBEI IICUXHUKH, COLHAJIBHOI'O ITIOBCACHHA, 3KOJOIMHU H
3JI0POBbBS YEIIOBEKA.

3. bruocdepa kak 3kocmcTeMa, €€ CTPYKTypa, CBOWCTBa W (DYHKIIMOHHPOBAHHE.

CoBpeMeHHBII YPOBEHb B3aUMOJECHCTBUS UEJIOBEKA U CPEAbl, IPUHIUIBI OXPaHbl IPUPOABI U
palroHaIBLHOTO MpUpoAoIIoNb30Banud. Yuenue B.U.Bepuanckoro o Hoocdepe.

1.8.2 Kparkoe coep:kaHue BONMPOCOB:
1. AHmpOl’l02€H€3 U 3HayeHue OUON02UYeCcKUx U COUUAIbHbIX d)aKI’I’ZODOG HA PA3HbIX €20

amanax.

Buonornydeckoe u conuanbHoe B uiorenese:

Homo Sapiens (uemoBek pa3yMmHBIi) — OuTS TOpUPOIBI W OOLIECTBA, HEPa3phHIBHOE EIHHCTBO
NPUPOJHOTO, OHOJOTHYECKOTO W  COLMAlbHOrO, KOTOpbIE HE TOJBKO TECHO CBSI3aHBI MEXIy COOOi,
B3aUMO/ICHCTBYIOT, HO U B OTIPEACICHHOM OTHOIIICHUH B3aUMOOOYCIIOBICHBI JPYT APYTOM.

UenoBek pa3yMHBIN Kak OMOJIOTHYECKUA BUJ] OTHOCHUTCS K

-THITy XOPJIOBBIX,

-TIOATUIY TO3BOHOYHEIX,

-KJIACCY MJICKOTIHTAIOIINX,

-OTpsAy IPUMATOB,

-CeMEHCTBY TOMHHUI,

-poIly 4eTOBeK.

YenoBeueckuii oOpraHusM — OWoOJIOTMYecKass MaTepuaibHas OCHOBa, Ha KOTOpPOMl B mpolecce
COLMAIM3allMM  CTPOUTCS, BO3/IBUTAETCSl 4YeJIOBEYEeCKas JIMYHOCTh, JIMYHOCTh COLMAIBHOTO  CYIIECTBa,
OpPraHM30BaHHOTO B COOOIIECTBAa, CIIOCOOHOIO CO37aBaTh, CUCTEMATHYECKH MCIIOJIb30BATh M COBEPIIECHCTBOBATH
opyausi Tpylda B Mpolecce MNPeAMETHO-NPAKTHYECKOW JeSTeIbHOCTH, OO0Ja[alollero pedblo, CO3HAHHEM U
camoco3HanueM. [lox BinusHUEM (GakTOPOB OMOJIOTMUECKON IBONIOLMH OPraHM3M UYelloBeKa MPHoOpeN YHUKaIbHbIE
CHUCTEMHO-(YHKIIMOHHUPYIOIINE CBOUCTBA, KAYeCTBA.

Buosornyeckoe U connajbHOE B OHTOTE€HE3E.

[Ipobnema cooTHOUICHUS OWOJIOTMYECKOTO W CONMANBHOTO B WHAWBUAYAIFHOM pa3BUTHH YEIIOBEKA
paccMaTpuBaeTCs B HayKe HEOJHO3HAYHO.

'eHeTHYCCKUI MOTEHIIMAN YEJIOBEKA pealilu3yeTcss BO BpeMeHH. [10ATBEpIKICHHEM 3TOMY CIIyXaT (aKThl,
KOTJIa YeJIOBEYECKHE JICTH, MJIAJICHIIBI, ITOMAalld B JUKYHTIIM M HECKOJIBKO JICT KM cpeu 3Bepei. HeoOparumoe
OTCTaBaHUE UX B MHTCIUICKTYAJIbHOM, COMUOKYJIBTYPHOM PAa3BHUTHUU IMOCJIC UX BO3BPAIICHUSA K JIFOASIM HEBO3MOXKHO
6]:.1.]'[0 KOMIICHCHUPOBATh, BOCCTAHOBUTHh HUKAKMMHU CaAMBIMH YIIOPHBIMHU YCUIIUAMUA Bpaqeif'l, neaaroros, y4CcHbIX. 3T0
IMMOKAa3bIBACT, YTO 4YCJIOBCUCCKOC IOBCIACHUE, A3BIK, KYJIbTypa W PA3JINYHBIC q)OpMI)I COHI/IaHBHOﬁ ACSATCIbHOCTH
MOT'YT OBITh YCBOCHBI HOBBIM MOKOJICHHEM TOJILKO Yepe3 COLMAIbHOE HaciedogaHue, Yepes nepeaady colnaibHOi
MIPOTPaMMEI B X0€ 00y4eHHS U BOCIIUTAHUS B COOTBETCTBYIOIIEE, KECTKO 0003HAUEHHOE BpeMSI.

B oHTOreHese 4esoBeKa Ba)KHYIO POJIb UTPAIOT TEHOTHUN M (EHOTHIL [ eHomun — COBOKYIHOCTh T'€HOB,
JIOKAJTM30BaHHBIX B €ro XPOMOCOMAaX, HACJICICTBEHHAas OCHOBa opraHusma. Dewomun — COBOKYITHOCTH BCEX
CBOWCTB W MPHU3HAKOB OPraHW3Ma, KOTOpbIe (HOPMHUPYIOTCS B XOJ€ €r0 HHIMBHIYaTbHOTO pa3BUTUSA. (DEHOTHIT
3aBHCUT OT T'€HOTHIIA M CpeJbl, (DEHOTUN eCTh pPEe3yNIbTaT B3aUMOJCHCTBUS T'C€HOTHIIA, OPraHW3Ma B IEIOM CO
cpenoii. DeHOTHIT U3MEHSICTCS B TCUCHUE BCCH )KU3HU, TOTJa KAK TCHOTHIT OCTACTCS OYTH HCHM3MECHHBIM.

B3aunMoeiicTBie HACIEICTBEHHOCTH M CpPEAbl B OHTOICHE3¢ YCJIOBEKa OCOOCHHO Ba)KHO B IICPHOJBI
WHTCHCUBHOTO (OpPMHUpPOBaHMS OpraHM3Ma UYEJIOBEKAa, €ro JHUYHOCTH (IMOPHOHAJBHBIA, TPYTHOH, JETCKUH,
MOJPOCTKOBBIN, IOHOIIECKUI). Pa3BuTHe, aganTtanus 4eIoBeKa OCYIIECTBISIOTCS IMOJ BIMSHHEM JABYX HPOTpPaMM
HACIIEICTBEHHOCTH: OMOJIOTHYECKOI U COITMATbHOMN, TeHOTHITA M CPEIBL.

Takum 00pa3oM, Ouosocuteckoe 8 4eIoBeKe — ITO OMOJIOTHYECKHE 3aKOHBI 0OMEHA BEUIECTB M YHEPTHUH,
obycioBiaeHabple  MOP(PODHU3MOIOTHIECKIMH  OCOOCHHOCTAMH  OpraHu3Ma.  buojormyeckoe —  3TO




MopdodyHKITHOHATIEHAS OCHOBA, KOTOpas oOecleynBacT WHAUBUAYAIbHOE MPUCIIOCOOJIEHUE OpraHu3Ma K cpee.
buosoruueckoe B 4egoBeke — HE0OXOIMMOE, HO HelocTaTouHoe ycioBue. ColuanbHOe — CUCTEMa MaTepUalibHbIX
M JYXOBHBIX  (hakTOpOB  OOLIECTBEHHOTO  MHPOUCXOXKACHHS U  COBOKYMHOCTh  MEXKYEIOBEUECKHX,
UHTEPCYOBEKTHBHBIX,  KOMMYHHKATHBHBIX M  IICHXO3MOIMOHAJBHBIX  OTHOIICHWH,  BIWSIONIMX  HA
KH3HEACATEIHBHOCTD YEJIOBEKa, €ro 30POBBE.

Buonorudeckoe U conuanbHOE OTHOCUTEIIFHO FAPMOHUYHO CBSI3aHBI MEXIy cO00ii, 00pa3yst COIMANIbLHOTO

YCJIIOBCKA, THYHOCTD.

2 Dusuonocuyeckue OCHOBbL NCUXUKU, COUUATILHO2O0 ﬂOBéaeHuﬂ, JKoJo2uu U 300D06bﬂ

uenoeeKa.

dusnonorus - Hayka o XKHU3HEIeATeIbHOCTH OpraHu3Ma.

UYenoBek sBISETCSI MHOTOYPOBHEBOI )KUBON CHCTEMOIA.

OTMeUaroT IATh YPOBHEH:

-CTPYKTYPHBIH,

-(pyHKIMOHATBHBIH,

-IICUXWYCCKUH,

-CO3HATEILHBIN,

-II0BEJIEHUYECKO-ICSITEIbHOCTHBIN.

B pamkax cTpyKTypHOI OpraHU3aluu BBIIEISIOTCS CUCTEMBI:

-OIIOPHO-/IBUTaTENIbHAS,

-CEpJIeYHO - COCyUCTas,

-JIpIXaTesbHasl,

-NIUIIEBAPUTEIbHAS,

-110JI0Bas,

-3H/IOKpHHHAS,

-TyMOpaJbHasi,

-HepBHasl.

[Tpu ananuse ocoOeHHOCTEN (PU3HOIOTHN YEIOBEKAa HHTEPEC BHI3BIBACT HEPBHAS CHCTEMA.

HepBHas cucrema CBA3BIBACT BOEAMHO CTPOCHHE YEIIOBEKAa, €r0 COCTOSHHE W ero mosejaeHue. HepBHas
cucreMa BKIO4aeT neHTpaibHyto cucteMy /IITHC/ u nepudepuiinyro. CoBpeMeHHOE €CTECTBO3HAHHE BUIUT
MEPCHEKTHBY B U3YUEHUH YEIOBEUECKOTO MO3Ta B CBSI3H C IICUXHUYECKUMH U (QU3HOIOTHIECKUMHU IPOLIECCAMH.

Mo3sr paccmaTpuBaeTcsi Kak HeHTp ymnpaBieHus. OH COCTOUT u3 15 MIpJI. HEPBHBIX KJIETOK-HEHPOHOB.
ExxenneBHas ux tpara 70 50 ThICSY.

Kaxnaprii yuacTok Mo3ra oOTBeuaeT 3a 00pabOTKy oOmpefen€éHHBIX CHTHAIOB. B COBOKYIMHOCTH C
COOTBETCTBYIOIIMMH PELENTOPaMH U KaHAJaMH CBSI3M OHM 00pasyroT aHanu3atopsl o W.I1.I1aBnoBy: 3puTeNbHBIH,
CIIyXOBOH, BKYCOBOH, 0OOHSHHUS, KOXKHBIH /TaKTHIIBHBIA 1 00JIEBOW/, KHHECTETHYCCKIA.

B r0J10BHOM MO3T'y MOXHO BBIJIEITUTH TPH OCHOBHBIX OJI0Ka:

-0JIOK peryIsLuy TOHyca U OOJPCTBOBAHMUS;

-0JIOK TOJTY4eHUS U XpaHeHUsT HH(OpMAaIiH /3pUTeIbHEIC, CITYXOBBIE H OOIIETYBCTBUTEIHHEIC 00IacTH/;

-0JIOK ITPOTrPaMMHPOBAHUS, PETYIISAILMH H KOHTPOJIS ICUXUYECKOH AesTeIbHOCTH /I00Hast 00macTh/.

W.IL.IIaB7IOB BCIO HEPBHYIO [ESATEIBHOCTh YeJIOBEKa OOBSICHAN (DYHKIMOHHUPOBAHMEM TPEX CHCTEM
TOJIOBHOTO MO3Ta.

ITepBast cucreMa /MOIKOPKOBas/ MPUHWMAET areHTOB M3 BHYTPEHHEW Cpelbl OpraHu3Ma /roiona, 0oJib,
BO30yXIeHHE/ W W3 BHEUIHEW Cpelsl Mepuenius - BocupusaTHe. Bropas cucrema BbIpabaThIBaeT OTHOIICHHE K
BOCTIPHHATOMY B HEIIOCPEICTBEHHON (hopMme. ITO - IepBasi CUTHAJIbHAS CHCTEMA.

Tpetps cuctema 06001IaeT CUTHANIBI M KOAUPYET MX CIOBaMHU. JTO - BTopas CUTHajbHas cucrema. OHa, Kak
M3BECTHO, CBOMCTBEHHA TOJILKO 4eJIOBEKY. Peub, B TOM 4ncie u e€ BHYyTpeHHsIs1 (hopMa, TIO3BOJISIET OTPAXKaTh MUP B
HOHATHUSX, CY>KACHHUAX, YMO3AKIIOUEHHX, YTO U COCTABISIET CYTh MBIILICHUS.

l'onoBHO# MO3r yenoBeka acumMMeTpuueH. [IpaBoe momymiapue (y mpaBliei) yrnpaBisieT JIEBOW CTOPOHON
Tena, JieBoe - mpaBoil. IIpaBoe moisrymapue BpeMsi BOCIPHHAMAET CHHXPOHHO C TEKYLIIMMH COOBITHSIMH, JIEBOE
BBIJIENIAET TOJBKO XPOHOJIOTHYECKYIO IMOCIEN0BAaTENbHOCTh. Hampumep, Mpu OTKIIOYEHUH INPABOTrO MOJyLIApUs
YeNIOBeK HAYMHAET NEePEeHOCUTh COOBITHA Ha TO BpeMs, KOrjaa Moiymapue emié (yHKIHOHHPOBAJIO, OH HE B
COCTOSIHUH OIPEIENUTh BpeMS T0/1a WM CYTOK IO COJHILY M IO HAJWYHIO TPaBbl, HO 3HAET IMOCJIEI0BATEIbHOCTh
MecseB B roay. [Ipu OTKIIFOYEHHOM MPaBOM MONYIIAPUH HApYyIIaloTCs OMOpUTMBI. UeToBEK TepseT CIIOCOOHOCTH
OpHEHTHPOBATBCA B TOPOJE, JECy, HE MOXET OICHHTh PACCTOSHHUE, TepsAeT OIIyIIeHUs "BhIme - HIDKe'", IIOXO
OPHEHTHPYETCSI B CBOEM TEJIC /HH yMBIThCA, HH OJETHCS/. IIpM OTKIIOUCHHOM JIEBOM MOJyIIApUH TEPSAIOTCA
CIOCOOHOCTH K YCTaHOBJICHHUIO JIOTHYECKUX CBA3EH, K aHanmu3y. Hampumep, 4eI0BeK HE MOXKET OPUEHTHPOBATHCS 110
torokapre. [IpaBoe Gopmupyer oOpa3 cOOBITHS /MENOIMIO, KapTHHY/, JIEBOE - MBICIHMTENBHOE, 110 3HAKOBOMY,
CJIOBECHOMY OTOOPa)KCHUIO OHO OCYILECTBIISICT BBIYMCIMTENBHbIE onepanny, BeaéT cuér. Crnennduka nonymapui
oTpakaeTrcad U Ha peud. E€ akTUBHOCTb BBICOKA MPH BBIKIIOYEHHOM IPABOM MOJYLIAPUH, HO YEJIOBEK HE MOXKET
OLICHUTh SYMOIMOHAIBHYIO OKPACKy NPOU3HOCHMEIX (pas.




B memom acumMeTpust MO3ra onpenessieT U THUIl oBeAeHH nHAuBUAA. Kak mpaBuiio, Bcé e, akTHBHOCTh
MONyIIApUi HE TPOSBISICTCS PE3KO M OONBIIMHCTBO JIFOAEH Jaxe HEe 3aMEYaloT MX OCOOCHHOCTEH, OIHAKO
MICHXOJIOTHYECKUMH METOJJaMH BBISIBUTH THIIOJOTHIO TIOBEICHUS HE COCTaBiIseT Tpyda. HamOomee sipkumm
NPU3HAKAMH OTHOIICHWS K AaCHMMETPHH SBISIFOTCS WHTPOBEPCHS M OKCTpaBepcHs. VHTpoBepcust B HOpMeE
XapaKTepu3yeTcss KoJeOromeiics, pedIeKTHBHON, 3aCTeHYNBOM, CTpeMsIIeiics K YeIWHCHHIO HATYpOH, KOTopas
coxpanser ceds ansa caMoif cebst camoil cebst, CKIIOHHA yIaNAThCS OT OOBEKTOB M BCer/ia MpeObIBaTh B HECKOIBKO
OOOpPOHHUTENHHOW IMO3ULMHU. OKCTPaBEpCHUs HOPMAJIBHO XapaKTepU3yeTcs IOJABMIKHOW, YHCTOCEpIEeYHOM,
CrOBOPYMBOM, Y)KMBUMBOW HAaTypoOH, JErko HpHcrocabiMBalomeiicss K JaHHOM CUTyalluH; Takas HaTtypa OBICTpO
o0pa3zyeT CBs3U M NPUBSI3aHHOCTH U OTOPAChIBAET B CTOPOHY BO3MOXKHBIE TypPHBIE OIIACCHUS M PETIYBCTBHUS, YaCTO
B HE3HAKOMOW CHTyallMy IIPUHUMAET PUCKOBAHHBIE HAUMHAHU ¢ 0€33a00THOH yBepeHHoCThI0 / Teopust K.I'.JOnra /.
OKCTpaBepThl - JIIOOMTENHM MyTELIECTBHH, MCKAaTeNH NPHUKIIOYEHHH, OHM BCErAa Cpeau Jpy3ei, B OOLICHHUH.
WHTpOBEpTH KOHCEPBATHUBHBI, MPEANOYHUTAIOT JOMAIIHIOI OOCTaHOBKY. ODKCTPaBEepThl M HHTPOBEPTHI ILIOXO
BOCIPUHHUMAIOT APYT ApYyTa.

W3yuenue BbIcIIEl HEPBHOM NEATENBHOCTH OCYLIECTBIISAETCS C LIETbIO PACKPBITHS MOJHBIX BO3MOKHOCTEH
YeloBeKa M JOCTIDKCHHMS ICHXOJIorudeckoro komgoprta. OcymiecTBiseTcs OHO (U3MUECKUMH, XHMHUYECKUMU,
NICHXOJIOTHYECKUMH W CIICIMANBHBIMH MeTonamu. Hampumep, cosganume o0paza B MOIyHIapHAX Mo3ra
OCYIIECTBIISICTCS MEKTPUYECKUM BO30YXKICHHEM, YTO IO3BOJSET BBI3BIBATH M MBICIH, M MPOSBICHUS SMOLHN H
3pUTENIbHBIC KAPTHUHBL.

3 _Buocgepa kak skocucmema, ee cmpYKmypd, C80Ucmed U _(YHKYUOHUPOBAHUE.
Cospemennbiii yposenb 63aumo0eicmsus _yenoseka U cpeobl, NPUHYUNbl OXpaHvl NpUpoobl u

PAYUOHATbHO2O0 NPUPOOONOoNb30sanus. Yuenue B.U. Bepuadckoeo o Hoocghepe.

COBOKYITHOCTh ~ BCEX OHOreOlEeHO30B  (IKOCHCTEM) 3eMiId  TPEACTaBIIeT CO00H  OOJNBIIYIO
HKOJIOTHYECKYIO CUCTeMY — OHuocepy. BHoOreoeHo3b! SIBISIOTCS 3JIEMEHTAPHOU CTPYKTYpOii Orocdepsl.

KomnonenTsl 0uocdepsl. bruocdhepa cocTonT n3 )XUBOro U HEKMBOTO KOMITOHEHTOB. COBOKYITHOCTB BCEX
JKMBBIX OpPraHU3MOB Halllel M1aHeThl 00pa3yeT *KHBoe BemecTBO onocdepnl. OCHOBHASI Macca XKHUBBIX OPraHU3MOB
COCPEJIOTOYCHa Ha TpaHHUIE TpPEX TIeoJIOTHYECKUX o00oyioyek 3emin: ra3zoobpasHoit (atMmocdepa), KHIKOH
(rumpocdepa) u TBepaoit (iutoctepa). K HOKUBBIM KOMIIOHEHTaM OTHOCHTCS Ta 9acTh aTMoc(hepsl, tutochepsl u
runpocdepsl, KOTOpasi CBs3aHa CIIOKHBIMH TIPOLECCAMH MHTPAIH BEIISCTB M YHEPTUU C JKUBHIM BEIIECTBOM
omocdepsl. ['paHHIBI )XKU3HU Ha TUTAHETE SBISIOTCS OJHOBPEMEHHO W TpaHHMIaMu oOmocdepsl. Taxum oOpazom,
buocghepa — uacmoe 2eonocureckux 060104ex 3emiu, 30CeNeHHAs HCUBLIMU OPSAHUIMAMU.

VYuernue o 6mocdepe OBLTO CO3MaHO BBHIAAOIIUMCS pyccKuM ydeHbIM B. M. Bepranckum. OH mokaszan,
yTo Omocdepa oTimMUaeTcs OT APYrux cdep 3eMiIm TeM, YTO B €€ TpeAerax NpOSBISETCS TeoJIormIecKas
JIeSITENIbHOCTh BCEX JKHMBBIX OpraHU3MOB. JKUBbIE OpraHu3Mbl, IPeoOpasyst COJHEUHYIO SHEPTHIO, SIBIISIFOTCSI MOIIHO#
CUJIOH, BIMSIONICH Ha reosorundeckue nporeccel. Crenudpuueckas yepra ouochepsl kKak 0co00it 000J0UKH 3eMITH
— HEIPEPBIBHO IIPOUCXOASIINN B HEW KPYrOBOPOT BEIIECTB, PErYIUPYEMBIN N€ATEIbHOCTBIO XKHUBBIX OPraHU3MOB.
Tak kak Ouocdepa nosydaer s3Hepruto u3BHe — oT COJIHIIA, €€ HA3BIBAIOT OMKPLIMOU CUCTHEMOT.

HauanbHblii 9Tan MUrpanny BeleCcTB U SHEpTuu B OHocdepe — npeoOpazoBaHHe SHEPTUH COIHEUHOTO
W3Ty4eHUS aBTOTPO(MHBIMH OpraHM3MaMH B mpoliecce ¢orocuHTe3a. I[lostomy, cormacHo yuenmio B. U.
BepHanckoro, JKHWBBIE OpraHHM3MBL, OOHTAaOIIMEe Ha 3eMile, TPEACTABILIIOT COOOH CIOXKHYIO CHCTEMY
npeoOpa30BaHusl SHEPTHH COTHEYHBIX JIYYeH B SHEPTHIO TCOXHMUYIECKHUX TIPOIIECCOB.

JKuBele OpraHM3MEI, PEryIHPYS KPYTrOBOPOT BEIIECTB, CIYKAT MOIIHBIM TEOJIOTHICCKHM (PaKTOPOM,
npeoOpa3yIoInuM TOBEPXHOCTh HAIICH TUIAHETHI.

DyHKIMY KUBOTO BeliecTBa. JKMBOE BEIIECTBO BHINOJIHIET B OMOC(Epe Cleayrone OnoreoXuMHIecKue
(l)yHKI_H/II/II Ta30BYIO — MOTJIOMIACT U BBIACIIACT Ta3bl; OKUCIIUTCIBHO-BOCCTAHOBUTECIIbBHYIO — OKHUCJIACT, HAIPUMED,
YIJIEBOJBI JIO YIVIEKUCIOrO Ta3a M BOCCTAHABIMBAET €ro 0 YIJIEBOJIOB; KOHIIGHTPALIMOHHYIO — OpPraHH3MbI-
KOHIIEHTPATOPhI HAKATUIMBAIOT B CBOUX TeJNlaX M CKelleTax a3oT, hocdop, KpeMHUH, KaabIiid, MarHuii. B pe3ynpTaTe
BBINTOJIHEHHS 3TUX (QYHKIUH KMBOE BEIIECTBO Omoc(hepbl W3 MHUHEPATbHOM OCHOBBI CO3/AeT MPUPOAHBIC BOIBI U
MOYBBI, OHO CO3/1aJI0 B MPOIIUIOM W TOJJICPKUBAET B PABHOBECHOM COCTOSIHMM atMocdepy. [Ipu ydacTuu >kMBOTO
BEHICCTBA UACT IMPOUECC BEIBETPUBAHUA, U TOPHBIC TOPOAbI BKIIFOYAIOTCA B TCOXUMHNYCCKUE IPOILICCCHI.

lazoBast M OKMCINTEIHHO-BOCCTAHOBUTENbHAS (YHKIMHM JKABOIO BEIIECTBA TECHO CBS3aHBI C
npoueccamMu (OTOCHHTE3a M IbIXaHHsA. B pesynpraTre OMOCHHTE3a OPraHMYECKHMX BELIECTB ABTOTPO(HBIMH
OpraHu3MamMM OBUIO M3BJIEYEHO M3 JAPEBHEH aTrMocdepbl OrpOMHOE KOJHMYECTBO yriekuciioro rasza. Ilo mepe
YBEIMYECHUS] OMOMACChI 3eJIEHBIX PAaCTeHUH N3MEHSUICS Ta30BbIli cocTaB aTMOc(epbl — yMEHbBIIANIOCh COAEpKaHNue
YIJIEKUCIIOTO Ta3a, M YBEJIMYMBAIach KOHIEHTpaUus Kuciopona. Beck kucmopox armocdepsl oOpa3oBaH B
pe3yJibTaTe IpOLECCOB KU3HEAEIATEILHOCTH aBTOTPO(QHBIX OpraHu3MOB. B cBOI0 ovepelb, KHCIOPO HCIOIB3YETCs
OpraHu3MaMH JJIs TIpoliecca IbIXaHHs, B Pe3yIbTaTe Yero B aTMOC(epy BHOBD IOCTYIACT YITIEKUCHBIHA Ta3. Takum
00pa3oM, KUBBIE OPTaHU3MBI CO3JAJH B MPOMNUIOM M MOAICPKUBAIOT MIUUIHOHEI JIET atMocdepy HaInel ITaHeTHl.
VYBenudueHrne KOHICHTPAIMK KHCIOpOJa B aTMocdepe IUIaHEeTHl MOBIIUIO HAa CKOPOCTh W HHTEHCHBHOCTH
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEakIiii B tuTochepe.




MHoTHEe MHUKPOOPraHU3MBI HEHNOCPEACTBEHHO YYACTBYIOT B OKHCICHHH XKEJI€3a, YTO HPUBOAUT K
00pa30BaHUIO 0CAJOYHBIX JKEJIE3HBIX Py, MM BOCCTAHABIHMBAIOT CYJIb(aThl, 00pa3ys OMOTeHHBIE MECTOPOKIACHHS
CEpBHL.

Hecmotpst Ha TO, 9TO B COCTaB JKMUBBIX OPIaHU3MOB BXOIST T€ K€ XUMHUYECKHE JIEMEHTHI, COCTNHEHUS
KOTOPBIX 00pa3yroT atMocdepy, Tuapocdepy u JuTrocdepy, OpraHu3MBl HE TMOBTOPAIOT MOTHOCTHI0 XUMHYECKOTO
coctaBa cpenpl. JKHMBOe BEmIECTBO, aKTHBHO BBIMONIHSS KOHLEHTPAMOHHYIO (YHKIMIO, BBIOMpPAECT M3 CpEIbI
OoOHMTaHMS TE€ XMMUYECKHE JIEMEHTHI U B TOM KOJIMYECTBE, KOTOPhIe €My He0OX0MMBL. biaromapst ocyniecTBICHHIO
KOHLIEHTPAIIMOHHOW (DYHKLIMH KUBBIE OPTaHU3MBI CO3/1aJIM MHOTHE OCa/I0YHBIE TIOPOJIBI, HAIIPUMED 3aJIeXKU Mella U
M3BECTHSKA.

Takum o00OpazoMm, >XMBOE BemIECTBO OHOC(EpHI, BBINONHAS TEOXHMMHUYECKHEe (QYHKIHMU (Ta30BYIO,
KOHLEHTPAIIHOHHYIO, OKUCIUTEIFHO-BOCCTAHOBUTENBHYIO), CO3[a€T U MOJAEPKIUBAET KOMIIOHEHTHI OHOC(hEpHI.

B Ouocdepe, kak U B KaKA0H SKOCUCTEME, IOCTOSIHHO OCYLIECTBIISIETCS KPYTOBOPOT yriiepoja, a3ora,
BOJIOpOAa, KHciIopoaa, Gpocdopa, cepsl 1 APYTUX XUMHUYECKHX HIIEMEHTOB.

HenHocTp OMOCheEpbl CHIKEHa IO CPAaBHEHUIO C MEHHOCTAMH TEXHOC(HEephl — arpodus MBI,
TeHETHIECKHE MyTalnuy, 30MOMPOBaHNE, KIOHUPOBaHHE.

Hoocdepa - 310 HOBOE, 3BOIIOIMOHHOE COCTOSIHHE OMOC(EpHI, IPH KOTOPOM Pa3yMHasl IESTEIbHOCTD
YeJIOBeKa CTAHOBUTCS PEIIAIOIINM (DAaKTOPOM €€ PA3BUTHS.

Ouenp BaxHBIM B yueHnun B.M.Bepranckoro o Hoocdepe OBUIO TO, YTO OH BIIEPBBIE OCO3HAI H
MOMBITAJICS OCYIIECTBUTh CHHTE3 €CTEeCTBEHHBIX M OOIIeCTBEHHBIX HAYK TPH U3Y4YEHHH NPOOJEeM TI100anbHOMN
JIeITENIbHOCTH YeJI0BeKa, aKTHBHO IIepeCTpanBalolIero oKpyxkaroiyio cpeny. I1o ero MueHuto, Hoocepa ecThb yixke
KayCCTBCHHO HHAa#A, BbICHIAsA CTaIus 6Hoc¢)epm, CBsA3aHHas C KOPCHHBIM J3TAallOM B JKHW3HU YCJIOBEYECTBA, KOT'da
npeoOpasyrommas AesTeIbHOCTh YeJoBeKa OyJIeT OCHOBBIBATHCS HAa CTPOTO HAyYHOM M JICHCTBHUTENHLHO PasyMHOM
MMOHUMAHWUU BCEX MPOUCXOAAIHNX IMPOLECCOB U 00s13aTeILHO COUYETATHCS C CUHTECPECAMU MPUPOIAbD).

MoxHO cKka3aTh, 4TO HoOcdepa - 3T0 Omoctepa, mpeoOpa3oBaHHAS JIOJbMH COOTBETCTBEHHO
MO3HAaHHBIM M TPAaKTHYECKH OCBOCHHBIM 3aKOHOM €€ CTPOEHMs W pa3BUTHA. [ '7TaBHas ocoOeHHOCTh Omocdepsl,
KOTOpast 00s13aTeIbHO JOIDKHA OBITH BOCHPOM3BEAEHA YEIIOBEKOM B IIpoliecce mpeobpazoBanus B Hoochepy, B.H.
Beprazackuii Buen B onpeneneHHON HANPaBICHHOCTH OOMEHHBIX IPOIIECCOB MEXKAY BCEMH SBICHUAMH Ha 36MHOMH
MOBEPXHOCTH ¢ OKpyskaromuM Kocmocom.

OOBexTHBHAS HEOOXOIUMOCTE (OPMUPOBAHKS HOOC(HEPHI BOSHUKAET M3 TOTO, YTO HACTAJIO BPEMs, KOTa
YeJIOBEUECTBO JIOJDKHO OOpECTH CIOCOOHOCTh K JKOJOIMYECKOMY camooOecredeHH0o. B ornmuue ot Guocdeps
Hooc(epa He MOXET (pOpMHPOBATHCS CTHUXMUHO, @ TOJILKO B PE3yJbTaTe CO3HATENHLHOM JNESATENbHOCTH JIIo/eil Ha
OCHOBE M3Y4eHHsS M NPaKTHYECKOTO MOJIEPKaHHS UMM 3aKOHOB CaMOpPEryisinuu O0uocdepbl W COIJacoBaHHS C
HHUMH CBOEH X034MCKOM U Ipoyel AesITeNbHOCTH.

CrenoBaTeNbHO, MPEEMCTBEHHOCTh Y€JI0BEeKa M0 OTHOLICHUIO K KMBOMY BEIECTBY IUIAHETHl COCTOWT B
TOM, YTO OH cBOEH JACATCIBHOCTHIO JOJKEH MPOAOJIKUTE JIOTUKY Pa3BUTHUA, HO HA KAYECTBEHHO HOBOM YPOBHC.

Hoocdepa xapakrepusyeT BakKHBII acIeKT HAINpPABICHHOCTH LEJIEBOTO pa3BUTHSA. BaxHO Tarke
OTIpEZIeTINTh TPOTHO3BI pa3BUTHA Hoocdepsl. B.M. Bepnanckuii monaran, uto (opmupoBaHue HOOCHEPH - 3TO
JUIITENBHBIN MTPOIIECcC, KOTOPBIH 3aiiMeT BpeMsl )KU3HH HE OJTHOTO MOKOJICHHUS JIIO/IEH.

LlentpansHoi TeMO# yueHHs: 0 Hoocdepe, Kak BUIHO, SBISICTCS €IUHCTBO OHOC(Epsl U YeloBeYecTBa.

Paccmotpennsie npeanoxenus B.M. Bepranckoro nmo3ossor 0osee 000CHOBaHHO OTBETHTH Ha BOIIPOC,
YTO TaKoe «HOOC(epa», IIOCKOIBKY B HUX YKa3aH psiJi KOHKPETHBIX YCIOBHH, HEOOXOJUMBIX /ISl €€ CTAHOBJICHUS U
CYIIECTBOBAHHUSI.

VYcnoBusi, HEOOX0AUMBIE JJIsl CTAHOBIICHUS M CYILIECTBOBAaHUsI HOOC(EPHI.

1. 3acenenue 4eI0BEKOM BCEH INTAHETHI.

2. Pe3koe npeoOpazoBaHne CPEACTB CBA3M U OOMEHA MEXIy CTpaHaMH. B HacTosmee BpeMs CyIIecTByeT
JIOCTaTOYHO MHOTO CPEJICTB CBS3U - PAJIMO, TEJICBH/ICHHUE, JIEKTPOHHAs Mo4Ta, ceTh «VHTepHET», COTOBas CBsI3b U
Ap.

3. Ycunenue cBsizeil, B TOM 4nCIIe TOJTUTHUECKHUX, MEXK/Ly BCEMHU rOCyJapcTBaMH 3EMITH.

3TO yCIIOBHE MOKHO CYMTATh €CIIH HE BHITIOJIHEHHBIM, TO BBITIOJIHSIOIINMCS.

4. TlpeoOmamaHue TIeOJIOTHYECKOM pOJNM dYeJOBeKa Haj JPYTMMH T'€OJIOTMYECKHMMHU MPOLECCaMH,
MPOTEKAIUMHE B brocdepe.

UYenoBeyeckasi JEATENBHOCTh HM3MEHMJIA COCTaB PEYHBIX M MOPCKHX BOJ, BIMSET HAa COXPaHHOCTh
030HOBOTO CJI0S1 3eMJIH, TIO3TOMY YeJIOBEYECTBO MOYKHO CYMTATh MOIIHBIM I'€0JIOrHYECKUM (HaKTOpOM.

5. Pacmmpenue rpanui; GMocdepsl U BHIXOJ] YeJIOBEKa B KOCMOC.

6. OTKpBITHE HOBBIX HCTOYHUKOB DHEPTHH.

B JAHHOC BPEMs HCIOJB3YETCA B MHUPHBIX LEIAX DHEPruA aTOMHOTO paclazaa, a TaKXKEe IMPOBOAATCA
WCCIIEZIOBAaHMS TI0 TOIYyYCHHIO SHEPTUH YIPABIIEMOr0 TEPMOSAECPHOTO CHHTE3a, AJISI YEro NMPUMEHSIOTCS aTOMBI
JIETKUX XMMUYECKUX 3JIEMEHTOB - BOJIOPOAA U TENH.

7. PaBeHCTBO mtofieit BCeX pac U PeaUruil.

8. YBenmueHne poiy HapoAHBIX Macc B PELIEHHH BOIPOCOB BHELITHEH M BHYTPEHHEH HMOIUTHKH.

9. CB0OO/a HAYYHOH MBICIH U HAYYHOT'O IIOMCKA OT JaBJICHUS PEIIUTHO3HBIX, PUIOCOPCKUX U
HOJMTHYECKUX HACTPOCHHH U CO3/IaHNE B OOIIECTBEHHOM M FOCY/IapCTBEHHOM CTPOE YCJIOBHH, OJIArONPUSTHBIX IS
CBOOOHON ¥ HAYYHOH MBICIIH.



10. TTomsem Oarococtostaus Tpyasammxcs. Co3gaHue peaqbHOW BO3MOXKHOCTH HE JTOYCTHTh
HeIOeIaHMsI, TOJI0/1a, HAIIETHI U OCIIabiieHIe BIUSAHUS O0Ne3HeH.

11. PazymHOe npeobpa3zoBaHre IEPBUYHON IPUPOIBI 3EMITH C HENBIO CIeIaTh e CIIOCOOHOH
YIOBJIETBOPHUTH BCE MaTepUAbHBIC, 3CTETHIECKHUE U TyXOBHBIE MOTPEOHOCTH YHCICHHO BO3PACTAIOIIETO
HaCEJICHHS.

12. UckimroueHne BOWH U3 KU3HU OOIIECTBA.

Takum 00pa3oM, MBI BUAKUM, YTO HAIUIO MOYTH BCE TC KOHKPETHBIC MPHU3HAKK, HA KOTOPHIC yKa3bIBaT
B.M. Bephanckuii, MO3BOJSIOIIME OTIHUYUTH HOOC(HEPY OT CYIICCTBOBABIIUX paHEe COCTOSIHUN Ouochepsl.
CoriacHo ero BBICKa3bIBaHUSIM, HOOC(Epa - 3TO KAaUeCTBCHHO HOBasl (hopMa OPraHM30BAaHHOCTH, BO3HUKAIOIIAS IPU
B3aUMOJICHICTBUU TIPUPOJIBI U OOIECTBRA.

4. Ko3BoJwonus Npupoabl U YeJI0BeKa.

[IpyHIMO KO3BONIONMK M TJI00ATHHOTO SBOJIOIMOHU3MA HAMPABJICHUE, YYHUTHIBAIOIICE IHHAMUKY
Pa3BUTHA MUPA B €TO [[EJIOCTHOCTH U COBOKYITHOCTH BCEX €0 KOMITOHCHTOB.

Konnemnus rmobanpaoro spomonuonu3Ma (KI'D) oxBaTeIBaeT 4 THIIA SBOJIOIUH:

1. KOCMHYECKYIO — OTIMPAETCS Ha TEOPHIO BCEIICHHOH, MPOOIEMBI paCIINPSIONICHCS BCEIICHHOM.
2. XMMHYECKYIO — COBOKYITHOCTDh MEKaTOMapHBIX COSANHECHUH.

3. OHMOJIOrMYECKYI0O — BOCCO3/JaHNE €CTeCTBEHHO-HayqHOH K.M. — cuHTeTHYeCKas TeopHsl.

4, COIIMAIBHYIO — BOJIIOLMOHUPYET HAIlle CO3HAHNE TyXOBHBIE CTPYKTYPbI, SKOJIOTHYECKHE.

[ox KOSBOJIIOLIMEN noHMMAIOT COracoBaHHOE COCYIIIECTBOBAHUE MPHPOIBI M destoBeka. OBImecTBo
BHE IPUPOJABLI HE MOXKCT CYIIECTBOBATh U OHU BJIHAIOT APYT HaA Apyra.

Kosposronuss npupoabl U 0oOIIecTBA — 3TO 00JacTh HCCIACIOBAHUS KAaK CCTECTBCHHBIX, TaK U
ryMaHUTapHBIX HAYK, 3TO NOATBCPKAACTCA COBPEMCHHBIMU KOHICTIIUAMU I‘J'IO6aJ'H)HOFO SBOJOIIUOHU3MA.

Y4uTHIBasi COBPEMEHHOE COCTOSIHUE SKOJIOTHH, INI00aIbHBIE DKOJIOTHYECKHE TIPOOIEMbI KOABOJIIOIHS 3TO
OJTMH U3 MyTeil BBIXO/a U3 KPU3KCA.



2. METOAUYECKHUE YKA3ZAHUA
O NPOBEJEHUIO IPAKTUYECKHX 3AHATHIA

2.1 IlpakTuuyeckoe 3ansitue Ne 1 (2 gyaca).
Tema: «Ecmecmeso3nanue 6 KOHmMeKcme 4en08eyecKoll Kyabmypol»
2.1.1 3ananwue nis padoThI:

1. KoMnoHeHTHI KyJIbTYpHI U UX clienuduKa.

2. Posib HayKku B JKM3HU OOIIECTBA.

3. HayuHb1it MeTOI. OMIUPUUYECKUN U TEOPETUUECKUI METO/IbI TTO3HAHUS.

4. EctecTBeHHBIC, TyMaHHWTAapHbIE M TEXHUYECKHE HAYKH, HUX CTPYKTypa U
npoOJeMaTHKa.

S. [TpoGiieMa eMHCTBA HAYYHOT'O 3HAHUS.

2.1.2 KpaTkoe onucanne mpoBOJAMMOro 3aHATHSA:

[IpakTrueckoe 3aHATHE TPEAHA3HAYCHO JJIA YIUIYOJICHHOTO W3Y4YCHHUS IpeaMeTa.
CTyleHThl 3aKpeIvIsIOT 3HAHUS, IOJYYEHHbIC Ha JIEKIUSX WIM W3 KHUT, B IIpOIEcCe HX
nepeckaza wian oOcyxkiaeHus. [loaroroBka kK 3aHATHSAM IO IMEPBOMCTOYHHKAM (@ HE TOJBKO
y4eOHHMKaM), BBICTYIUICHHE C COOOIICHHSAMH PACIIUPSAIOT 3HAHUS CTYJICHTOB II0 KypCYy.
JIunakTHYeCKHe IEIM 3aHSATHSA: -yriyOJieHHe, CHCTeMaTH3alus MW 3aKpeIUICHHE 3HaHHM,
MpeBpalieHue HX B YOCKICHHs;- TNpOBEpKa 3HAHWMW;- IPUBUTHEC YMEHUH U HABBIKOB
CaMOCTOSITCIIbHOM pabOThl ¢ KHHMIOH; -pa3BUTHE KYJIbTYpbl pedH, (OPMHUPOBAHHE YMCHUS
apryMEHTHPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHUSI, OTBEYAsl Ha BOIIPOCHI CIYIIATENICH; - YMEHHUE
CIyIIaTh APYTHX, 3a7aBaTh BOMPOCHL. XapaKTep MPOBOIMMOTO 3aHATHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOrO CTYyJCHTaM IUIaHa MPAKTUYECKOTO 3aHATHS. A TaK XK€ HUTOTOM
3aHATHS SBJISIETCS TEKYIINI KOHTPOJIb 3HAHUH.

B xome paccmoTpeHHs 3TOM TeMbl Ha 3aHATHSAX PACIIUPSIOTCS U YIIyOJSIOTCS Takue
MIOHATUSA KaK: ecmecmseosHauue, KyIbmypd, MAmepuaivbHas Kyibmypd, OYX08HAS KYIbmypd, HAYKA,
UCKyccmeo, penucust, unocoqhus, OHmMoNI02ust, Memoo, HAOI0OeHUe, USMePEHUe, IKCNEPUMEHM, AHAIUS,

cunmes,  UHOYKYus,  OedyKyusi,  CpasHeHue, 0000weHue,  Kiaccupukayus,  MoOeIUposanue,
akcuomamuyeckutl Memoo, opmaruzayus.

CraBsaTcsl JMaJNeKTHUECKHE MpoOJeMbl: Hayka U KyJdbTypa, TyMaHUTapHOE H
€CTEeCTBEHHOHAYYHOE 3HAHUE,

PaccmarpuBaroTcs BOIPOCHI: HAYYHOT'O TIO3HAHUS, CTHIISL MBILUIEHUS, TOTMKH HAyKH.

2.1.3 Pe3yJabTaThl U BHIBO/IbI:

Bce KyapTypel HMMEIOT TMpaBo Ha cymiectBoBaHMe. (OCOOEHHOCTH — pa3BUTHUS
€CTeCTBO3HAHUS CBS3aHBI, TJIABHBIM 00pa3oM, CO CHEHU(PHUKOW H3y4aeMOoro IpeaMera —
[Tpuponst!

2.2 IlpakTuyeckoe 3ansitue Ne 2 (2 yaca).
Tema: «Cunepeemuxa»
2.2.1 3apnanmue nis padoThI:

1. HcTtopuko-punocodckue acnekrsl (GOpMUPOBAHUS SBOIOIMOHHBIX KOHIIETIIMMA
€CTECTBO3HAHMUS.

2. OCHOBHBIE TIOHSTHS ¥ IPUHITUITH CHHEPTETHKH.

3. CucreMHBIN TOAXOI.

4. budypxanuu u katacTpodsl.

5. [Tpumepbl  camMOOpraHu3alMy  MPUPOJHBIX, TEXHUYECKHX,  COLMAIbHBIX,

SKOHOMHYCCKHUX CHCTEM.

2.2.2 Kparkoe onucaHue mMpoOBOMMOTO0 3aHATHS:

[IpakTHdeckoe 3aHATHE TMPEIHA3HAYCHO JUIA YIIyOJCHHOTO M3YyYeHHUs TpeaMeTa.
CTy,Z[eHTI:I 3aKpPCIUIAIOT 3HAHMA, IIOJTYYCHHBIC Ha JICKOUAX HWJIM M3 KHHUI, B IIPOLOECCC HX
nepeckasa win oOcyxiaeHus. [ToAroroBka K 3aHATHSAM IO IEPBOMCTOYHHKAM (2 HE TOJIBKO
yueOHUKaM), BBICTYIUICHUE C COOOIIECHUSMHU PACHIMPSAIOT 3HAHHUS CTYJEHTOB IO KYypCYy.



JlunakTHYecKWe IIEIM 3aHATHS: -yIrIyOJieHWe, CHCTEMaTH3aluds MW 3aKpeIUICHHE 3HaHHMH,
MpeBpallleHue HX B YOCKICHHs;- NPOBEPKA 3HAHWUW;- NPUBUTHE YMEHHH U HABBIKOB
CaMOCTOSITCIIbHOW pa0bOThl ¢ KHHMIOH; -pa3BUTHE KYJIbTYpbl pedH, (OPMHUPOBAHHEC YMCHUS
apryMEHTHPOBAHO OTCTAMBATh CBOIO TOUKY 3PEHUSI, OTBEYAsi Ha BOIPOCHI CIyILIATENCH; - YMEHHUE
CIyLIaTh JPYTUX, 3aaBaTh BOIPOCHL. XapaKTep MPOBOJIUMOI0 3aHATHS - pa3BepHyTas Oecea Ha
OCHOBE 3apaHee BPYUYEHHOrO CTYyJCHTaM IUIaHA MPAKTUYECKOTO 3aHATHS. A TakK K€ HUTOTOM
3aHATUS SIBJISICTCS TEKYIIUM KOHTPOJIb 3HAHUM.

B xonme paccMOTpeHHsI 3TOM TEMbI Ha 3aHATHSAX PACIIUPSIOTCS U YIIYOJSIOTCS TaKue
MOHITHS KaK: XAoC, NOpPsA0OK, CUHepeemUKd, CKA40K, OMKpblmas Ccucmemd, 30aMKHYmMas
cucmema, mouKku Ou@yprayuu, Ccamoopearusyruancs cucmema, HeIuHeuHas cucmema,
ouccunayus, cucmema, dJ1eMeHm CUCmembl, KOMNOHEHN CUCTNeMbl, NOJONCUMETbHASL 00PAMHAs
C8513b, OMpUYaAmMenbHas 00Pamuasl Cés3b.

PaccmarpuBaroTcst KOHLIENIUMKA CHHEPTETUKHA U CaMOOPTaHU3aLHU

2.2.3 Pe3yabTaThl U BHIBO/BI:

MeToibl CMHEPreTUYECKOM HAyKW HCIOJB3YIOTCS BO MHOTMX HaNpaBJICHUSIX, B TOM
yycie W B HOpUcCHpyAcHUMU. HepaBHOBECHOCTh SABIISIETCSI MCTOYHUKOM MOSBJICHHS HOBOMU
OpraHu3aluy, T.€. HOPSIKa.

2.3 [IpakTuueckoe 3ansitue Ne 3 ( 2 yaca).

Tema: «Dusuueckue ocHo8bl ecmecmeo3HaAHU

2.3.1 3ananwue nys padoThI:

[TpocTpaHcTBO U BpeMsi B aHTHYHOI HaTypdumocopuu.

AOCOJIFOTHOE MPOCTPAHCTBO U a0COJIFOTHOE BpeMsi B MexaHnke HproToHa.
KoHuenuuu ennHoro yeTelpéxmepHoro npocrpancrsa-spemenu B CTO.
®du3uKa B3auMOJICUCTBUA.

CrpykrypHas pusuka. Knaccudukaius aneMeHTapHbIX YaCcTHII.
Bo3HMKHOBEHUE CTATHCTUYECKOW TEPMOJIUHAMUKH.

Oco0eHHOCTH OMHICAHUS COCTOSTHUM B CTATUCTUYECKUX TEOPHUSIX.

BTopoe Hauano TepMOAMHAMHUKH U TUIIOTE3a O «TEIUIOBOM cMEPTH» BeeneHHo.

2.3.2 Kparkoe onucaHue MpoBOAMMOI0 3aHATHS

[IpakTrueckoe 3aHsATHE TMpeAHA3HAYEHO [JIs YIUIYOJICHHOTO W3y4YeHHUs TMpeaMeTa.
CTyneHThl 3aKpeIUIalOT 3HAHMS, TOJIyYEHHbIE HA JIEKUUAX WM W3 KHUT, B MPOLECCe HUX
nepeckaza win oOcyxnaenus. [loaroroBka K 3aHATUSIM 1O TIEPBOUCTOYHUKAM (2 HE TOJBKO
yueOHUKaM), BBICTYIJIEHUE C COOOIIEHUSMHU PACHIMPSAIOT 3HAHUS CTYJEHTOB IO KYypCYy.
Junaktuueckue WENM 3aHsATHS: -yIIyOJieHWe, CHUCTeMaTH3alus U 3aKperuieHHe 3HaHWM,
npeBpalieHne WX B YOeXKACHHs;- MpOBepKa 3HAHWUW;- TPUBUTHE YMEHUH U HaBHIKOB
CaMOCTOSITEIbHOW palbOThl C KHHTOH; -pa3BUTHE KYJIbTYpbl pedH, (HOPMUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUsI, OTBEYAsl HA BOIIPOCHI CIyIIATENEeH; - YMEHUE
CIIyIaTh IPYTUX, 3371aBaTh BOMPOCKL. XapaKTep MPOBOIUMOIO 3aHATHS - pa3BEepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOI'O CTYJIECHTaM IUIaHA MPAKTHUYECKOTO 3aHATHUA. A TaK XK€ HUTOrOM
3aHATHS SBJIAETCS TEKYIIUN KOHTPOJIb 3HAHMIA.

B xome paccMoTpeHHs 3TOH TeMbl Ha 3aHATHSIX PACIIUPSIOTCS W YIAYOJSIOTCS Takue
TIOHATHUS KaK: (YuU3UKa, MEXAHUKA, KUHEMAMUKA, OUHAMUKA, CIMAMUKA, MeXaHUu4ecKoe 08udiceHue,
NPOCMPAHCMB0, 6pems, e3aumooelicmeue, @uauieckoe nojie, IHMPONUS 2PASUMAYUOHHOE,
INeKMPOMASHUMHOE, CUTbHOE U C1aD0e 83auMO0eliCmeus, amom, a0po, paouoaKmugHOCHb.

2.3.3 Pe3yabTarhl U BHIBO/BI:

Pesynbrarom u3yuyeHUs naHHOM TeMbl siBiseTcs opMupoBanre OU3NYECKON KapTUHBI

ONoGa~wWdE

MHpa.



2.4 MlpakTuueckoe 3ansitue Ne 4 ( 2 yaca).

Tema: «/Ipobremvl posrcoenus u 26oar0yuu Beenennoii»

2.4.1 3apanmue nJs padoThI:

[lepBble KOCMUYECKHE MOAEIIA MUPA.

Teopus bosboro B3peIBa.

Teopus nadsuonHon Beenennoit. OCHOBHBIE 3MTOXH 3BOJIIOIUN BeeaeHHOi.
Crpykrypa BeenenHoit.

AHTPONHBIN OPUHIIUAIT KOCMOJIOTHH.

Ponp MUPOBBIX KOHCTAHT B CyIIECTBOBAHUM HAIlIEW BCEJIICHHOM.

2.4.2 Kparkoe onucaHue MpoBOAMMOI0 3aHATHSI:

[IpakTHyeckoe 3aHATHE TNPEAHA3HAYCHO Ui YIIYOJEHHOTO HW3YYEHHUS MpeaMera.
CryneHTsl 3aKkpeIUIAIOT 3HAHMS, IOJIYYEHHbIE Ha JIEKUMSX WM W3 KHHUI, B IIpOLECCEe HX
nepeckaza win oOcyxiaeHus. [loaroroBka K 3aHATHAM IO NEPBOMCTOYHUKAM (a2 HE TOJIBKO
yueOHUKaM), BBICTYIUICHHE C COOOIIEHUSMHU PACHIMPAIOT 3HAHUS CTYJEHTOB IO KYpCYy.
JunakTudeckue Ienu 3aHATHS: -yIIyOJeHHWe, CHCTeMaTH3alus W 3aKperuieHHe 3HaHWM,
npeBpalleHue uX B YOeXKACHHs;- IpOBepKAa 3HAHUW;- TNPUBUTHE YMEHUH U HaBHIKOB
CaMOCTOSITENIbHOW pabOThl C KHUTOW; -pa3BUTHE KYJIbTYphl peud, (HOPMUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaUBaTh CBOIO TOUKY 3PEHUsI, OTBEYAsl HA BOIIPOCHI CIyIIATEIEH; - YMEHUE
CIIyIIaTh JPYIHX, 33J1aBaTh BOIPOCHL. XapaKTep IPOBOAUMOIO 3aHATHSA - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOI'O CTYAEHTAM IUIaHa MPAKTHUYECKOro 3aHATHA. A TaK K€ HUTOrOM
3aHATHS SBJISIETCSA TEKYIIMI KOHTPOJIb 3HAHUH.

B xome paccmoTpeHus 3TOM TeMbl Ha 3aHATHSAX PACHIMPSAIOTCS M YIIIYOJNSIOTCS TaKue
NOHSATUSL KakK: Bceneunas, 36e30vl, KOMembl, Memeopumsl, 2alaKmuKu, Mema2aiaKkmukd,
penuxkmosoe usnyyeHue, bonvuioii 3puis, benvie kapauxu, 4épHvle ObIpbl, HEUMPOHHBLE 36€300bl.

2.4.3 Pe3yJabTaThl U BHIBOIbI:

Pesynprarom wu3yueHus naHHON Tembl sBisieTcs (opmupoBanue Kocmomornyeckoit
KapTUHBI MUpA.

oakrwdE

2.5 IlpakTuueckoe 3ansitue Ne 5 (2 gaca).

Tema: «Xumuueckuii yposensv opeanuzayuu mamepuu

25.1 3ananue nys padoTshi:

OcHoBHbIE IOHATHSA XUMHH. METOIbI ¥ KOHIENIMA XUMUYECKON HayKH.
| ypoBeHnb xummnueckux 3Hanuil. Padots P. boitns, JI.M1.Menneneesa.
Il ypoBenb xumnueckux 3HaHuil. Paboter A. Kekyne, A.H. byrnepoga.
Il ypoBens xumnyeckux 3HaHui. Pabotsl Jle-marense, Kupxroda.

IV ypoBeHnb xumuueckux 3HaHui. Katanus u aBrokaramms.
Bogsieuenue B mpon3BOACTBO HOBBIX XUMUYECKUX JIEMEHTOB.
CamMoopranusanus B XUuMHUH.

CyOcTpaTHbIi TOAXOMA. YTJIEpOa KaK YacTUIIA KU3HHU.
OynkumoHanbHbIi noaxoa. Padorsr A.IT.Pynenko no S0OKC.

2.5.2 Kparkoe onucaHue NpoBOMMOI0 3aHATHS:

[IpakTHyeckoe 3aHATHE TPEAHA3HAYEHO IS YIIIYOJCHHOTO W3YYEHHUs IpeIMeTa.
CTyneHThl 3aKpeIunsiioT 3HaHUS, MOJY4YeHHbIE Ha JIEKIUSAX WJIM U3 KHHUI, B Ipoliecce HuX
nepeckaza win oOcyxjaeHus. [loaroroBka K 3aHATHAM IO NEPBOMCTOYHUKAM (a2 HE TOJIBKO
ydeOHHMKaM), BBICTYIUICHHE C COOOIICHHSIMHU PACIIUPSIOT 3HAHUSA CTYJIEHTOB IO KypCy.
JlunakTuyeckue IeNu 3aHATHS: -yIiIyOJeHWe, CHCTeMaTH3allds W 3aKkpelyieHHe 3HaHUi,
IpeBpalleHue uX B YOeXJAeHMs;- IpOBEpKa 3HAHWUN;- TNPUBUTUE YMEHUH U HaBBIKOB
CaMOCTOSITENIbHOW pabOThl C KHUTOM; -pa3BUTHE KYJIbTYphl peud, (HOPMUPOBAHHE YMEHHUS
apryMEeHTHPOBAHO OTCTAaMBaTh CBOIO TOUKY 3PEHUs, OTBEUAsl HA BONPOCHI CIyLIATEIEeH; - YMEHUE
CJIyIIATh IPYTHX, 33/1aBaTh BOIIPOCHL. XapaKTep MPOBOIUMOIO 3aHATHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOIO CTYJCHTaM IUIaHA IPAKTHUYECKOTO 3aHATUSA. A Tak K€ HTOIOM
3aHATUSA ABJIIETCS TEKYIUA KOHTPOJIb 3HAHUN.

CoNoR~WNE



B xone paccMOTpeHHs 3TOM TeMbl Ha 3aHATHSAX PACHIMPSIOTCS M YIIyOJSIOTCS Takue
HOHATHUS KaK: XuUMUs, npeomem XUMuu, XUMUYeCKas peakyus, XUMUYecKuti diemenm, npeomem
Xumuu, npocmole 6ewjecmed, CILOJCHble 6eujecmed, Op2AHUYeCKas XUMUS, HeOP2AHUYECKasl
Xumus, nepuoouueckuu 3axon Menoeneesa, uzomonsvi, Kamaiuzamop, Qepmenm, noaumepbl,
MOHOMEPDL, 0aNbMOHUObL, OEPMONTUObL, BATIEHMHOCHb, KAMAIU3, 6UoKamanus, pomocunmes.

2.5.3 Pe3yabTaThbl U BHIBO/bI:

PesynpTaToM n3ydeHus NaHHOW TeMBbI ABIsieTCS (POPMUPOBaAHHE XMUMHUYECKON KapTUHBI
Mupa.

2.6 IlpakTuuyeckoe 3ansatue Ne 6 (2 yaca).

Tema: «Ocnosnvle buonocuueckue konyenyuu. I enemurxa»
2.6.1 3apanmue nJs padoThI:

Bo3HUKHOBEHHME )KUBOW MaTePUU U OCOOEHHOCTH €€ OpraHU3alIiu.
CrtpyKkTypHbIE YPOBHHU KUBOT0. CBOICTBA KU3HU.
JAHK u PHK.

benku.

YTreBoibl, JIUITHIBL.

3akoHBI HaclIe1oBaHusI MeHaens.

Myranuu.

Bupycsl.

2.6.2 Kparkoe onucaHue NpoBOAMMOI0 3aHATHSI:

[IpakTueckoe 3aHATHE TPEAHA3HAYCHO I YIIIYOJICHHOTO W3YYCHHUS IIpeaMeTa.
CTyneHThl 3aKpeIUIIIOT 3HAHMS, IOJIYYCHHBIC HA JIGKIUAX WM W3 KHUT, B TPOIECCe HX
nepeckaza win oOcyxnaenus. [oAroToBka K 3aHATHSAM IO TEPBOMCTOYHUKAM (a HE TOJBKO
y4eOHHMKaM), BBICTYIUICHHE C COOOIICHHSAMH PACIIUPSIOT 3HAHUS CTYJICHTOB II0 KypCY.
Junaktuueckue WEeNM 3aHsATHS: -yriyOJieHWe, CHUCTeMaTH3alus U 3aKperuieHHe 3HaHWM,
MpeBpalleHHe WX B YOCKICHHS;- TpOBEpKa 3HAHWMW;- TPUBUTHEC YMEHUH U HABBIKOB
CaMOCTOSITEIbHOW palbOThl C KHHUTOH; -pa3BUTHE KYJIbTYpbl pedH, (HOPMHUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaMBATh CBOIO TOUKY 3PEHUSI, OTBEYAsi Ha BOIPOCHI CIyIIaTeNeH; - YMEHHUE
CIIylIaTh IPYTUX, 3371aBaTh BOMPOCHL. XapaKTep MPOBOIUMOIO 3aHATHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUYEHHOI'O CTYIEHTAM IUIaHAa MPAKTHUYECKOrO 3aHATHA. A TaK XK€ HUTOTOM
3aHATHS SBJISIETCS TEKYIIUN KOHTPOJIb 3HAHUH.

B xome paccmoTpeHHs 3TOH TeMbl Ha 3aHATHSIX PACIIUPSIOTCS W YIAYOJSIOTCS Takue
TIOHATUSL KaK: Ouonocus, oduoma, Kpeayuomusm, abuozcenes, OuoceHes, meopus NAHCHEPMUlU,
MOJleKyna, KlemKd, Op2anHu3m, Nonyusayus, 6ud, OU02eoyeHo3, 2eHemuKd, OeiKu, HYKIeUuHO8ble
kucnomst, J{HK, PHK, 2en, eenom, xpomocomwi, aniienv, 2eHOMun, (heHOmun, HCupbl, yeieeoobi,
anmumena, TUNUObL, NOJUMEPbI, MOHOMEPDL, BUPYCHL, MYMAYUU

2.6.3 Pe3yabTaThl U BHIBOIBI:

Pesynprarom  u3ydeHHs MaHHOW TeMbl sBisieTcs ¢opmupoBaHue buonorudeckon
KapTUHBI MUpA.

NGO~ wWNE

2.7 IlpakTuyeckoe 3ansitue Ne 7 (2 yaca).

Tema: «@Penomen uyenoseka: e2o Kocmuueckoe U — NIAHemMapHoe  3HAYeHue.
Bzaumoomnouwienue uenogexa u npupoowl.»

2.7.1 3ananue 1ys padoThI:

1. DTanbl HBOJIIOIUN YEJIOBEKa.

2. buonornueckoe u conuanbHOE B (PHIIOTEHE3E YEITOBEKA.
3. Buonorudeckoe u coruaibHOE B OHTOTEHE3E.

4, OcobeHHOCTH (PU3UOTOTHH YEIIOBEKa.

2.7.2 Kparkoe onucaHue NpoBOJIMMOI0 3aHATHUS:



[IpakTudeckoe 3aHATHE MPEIHA3HAUEHO I YIIyOJNEHHOTO W3YYEHUS NpeaMeTa.
CTyneHTBl 3aKpeIUISIOT 3HAHMS, TOJYYCHHBIC HA JICKIUSAX WM HM3 KHHUT, B TIPOIECCE HX
nepeckasa win oOcyxnueHus. [1oaroroBka K 3aHATHSM IO TMEPBOMCTOYHUKAM (2 HE TOJBKO
y4eOHHMKaM), BBICTYIUICHHE C COOOLICHHSMHU PpACIIUPSIOT 3HAHUS CTYJCHTOB IO KYypCY.
JlupakTdeckue IeNu 3aHATUS: -yrayOJIeHHe, CUCTeMaTH3allis U 3aKpeIUICHHE 3HaHHM,
npeBpameHne MX B YOEKIEHHS;- NpPOBEpKAa 3HAHWIA- NPUBUTHE YMEHHHA ¥ HaBBIKOB
CaMOCTOSITENILHOM Pa0OTBHl C KHHUTOH; -pa3BUTHE KYJIbTYphl peud, (HOPMHUPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHUS, OTBEYAsl HA BOIIPOCHI CIIyIIATEINCH; - YMEHHE
CIIyIIATh JIPYTHX, 33J]aBaTh BOMPOCHL. XapaKTep MPOBOJAUMOIO 3aHATHUS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYYEHHOI'O CTYACHTaM IUIaHA MPAKTHYECKOTO 3aHATHS. A Tak ke UTOroM
3aHATUS SBJISIETCSA TEKYIIUI KOHTPOJIb 3HAHUMU.

B xone paccMOTpeHUs 3TOM TeMbl Ha 3aHATHUSX PACHIMPSIOTCS M YIIyOJSIFOTCS TaKue
NOHATUSL KaK: OHmMoOzeHe3, (hunozenes, ¢husuonozus, aHmponocexes, NAIEOHMON02US,
KO380IOYUS, IMUKA, HCUBOE Beuecmeo, buochepa, Hoocpepa, mexnocgepa.

2.7.3 Pe3yJabTaThl U BHIBOJbI:

PesynbTaTtoM W3ydeHUs NaHHOW TEMBI SBISICTCS PACHIMPEHHUE U YTIyOJIeHUE 3HAHUH 00
ABOJIIOIMH YEJIOBEKA.

2.8 IlpakTuueckoe 3ansitue Ne 8 (2 yaca).

Tema: «®Denomen wuyenogexka: e2o Kocmuueckoe U — NIAHEMApPHOe  3HAYeHue.
Bzaumoomnowenue uenosexa u npupoowiy»

2.8.1 3ananue nys padoThI:

1.91Trueckue npobieMbl COBPEMEHHON HAYKH.

2. CocraB u QpyHKIMH Onochepsl.

3. BnusiHue nesrenbHOCTH yenoBeka Ha onochepy. Texnocdepa.

4. Hoocdepa. Yuenne B.U. Bepnajackoro o Hoocdepe.

2.8.2 Kparkoe onucaHue mMpoBOAMMOTO 3aHATHS:

[IpakTdeckoe 3aHATHE TPEIHA3HAYCHO JUIA YIIyOJCHHOTO W3YyYEHHUs TIpeaMeTa.
CTyneHThl 3aKpeIUIIIOT 3HAHMS, TOJYYCHHBIC Ha JIGKIUAX WM W3 KHHT, B TPOIECCe HX
nepeckasa win oOcyxnaeHus. [ToaroroBka kK 3aHATHSAM 1O NEPBOMCTOYHHUKAM (2 HE TOJBKO
y4eOHHMKaM), BBICTYIUICHHE C COOOIICHUSMU pPaCIIMPSIOT 3HAHHUS CTYACHTOB IO KYpCY.
JlumakTHdeckue IeMu 3aHATHS: -yriayOJIeHWe, CUCTeMaTH3alus W 3aKpeIUICHHE 3HAHWM,
MpeBpalleHue WX B YOCKICHHS;- TNpOBEpKa 3HAHWMW;- TPUBUTHEC YMEHUH U HABBIKOB
CaMOCTOSITCIIEHOM PAa0OTHl C KHHUTOW; -pa3BUTHE KYJIbTYphl pedyd, (HOPMHPOBAHHE YMEHUS
apryMEHTHPOBAHO OTCTaWBaTh CBOIO TOUKY 3PEHUs, OTBEYAs HA BOIIPOCHI CIyIIATeIeH; - YMEHUE
CIIYIIATh JIPYTHX, 33JIaBaTh BOIPOCHL. XapaKTep MPOBOJIUMOTIO 3aHITHS - pa3BepHyTas Oecena Ha
OCHOBE 3apaHee BPYUEHHOTO CTY/ICHTaM IUIaHA MPAKTHUYECKOTO 3aHATHS. A TaK XK€ HTOroM
3aHATHS SBJIAETCS TEKYIIUN KOHTPOJIb 3HAHMIA.

PaccmaTpuBaroTcst mpoOaemMbl caMOOpraHU3aluy U KOIBOIIOIMU reocdepbl, Onocdepsr u
HoOoC(hepsl. UTHTerprupoBaHHOCTH YEJIOBEKA B IPUPOTHBIC ITUKIIBI.

2.8.3 Pe3yabTarhl U BHIBOJBI:

Pesynbprarom m3ydeHus JaHHOH TEMBI ABISACTCS POPMHUPOBAHUE IKOJIOTHIECKOTO
meinuieHus. Y ocozHanue Toro, uro [Ipupoaa — 3To XpaMm, a He MacTepcKasi, a 4eJIOBEeK B HEl
CIIY)KHTEJIb, 2 HE COTPYTHUK.

2.9 IlpakTuyeckoe 3ansitue Ne 9 (2 yaca).

Tema: «Mtorosoe 3anstuey

2.9.1 3ananmue nis padoThI:

3ammra pedepaTon

2.9.2 Kparkoe onucaHue NpoBOJIMMOI0 3aHATHUS:



Ha 3ammury pedepara orBoautrcs 10 — 15 MuHyT, BMECTe C BOIIPOCAMH IIPETIOAaBATETIS.

2.9.3 Pe3yJabTaThl U BHIBOJbI:
KoHe4HBIM pe3yabTaToOM HTOTOBOTO 3aHATHS SIBIISICTCS MOJTyYeHUE 3a4ETa.



