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Mporpammy aucumnnnHbl paspaboTan(a)(n) ctapwuin npenonaeatenns, 6/c OemuH C.A. kadbenpa
BbIYUCNNTENBHON OM3NKN U MOOENMPOBAHNS (PUBNYECKMX MPOLIECCOB HAay4HO-Meaarornieckoe
otaeneHne , Sergej.Djomin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenn ocBOEHUS AUCUUNANHDI:

- oopMMpOBaHMe NPeaCcTaBNEHNn 0 eCTECTBEHHOHAYYHOW KapTuHe Myupa Kak rnobanbHoii Mmooenm
NPMPOabl, OTpaXarowew LLeNnoCTHOCTb 1 MHOr00bpasne eCTECTBEHHOMO MUPa;

- MOHMUMAHWeE CYLWHOCTY MEXANCLMMIMHAPHBIX UOENA N BAXHENINX eCTEeCTBEHHOHAYYHbIX
KOHLENUWIA, onpeaensowmx o61mk COBPEMEHHOro eCTeCTBO3HaHUS;

- oopMMpOBaHMe NPeaCTaBNEHWNI O KNOYEBLIX 0CODEHHOCTSIX CTpaTermin eCTecTBeHHOHAY4YHOro
MblLWEHUS;

- MOHUMaHVe cneuudguKn ryMaHUTapHOro U eCTeCTBEHHOHaY4YHOro KOMMOHEHTOB KYNbTypbl, €€
CBsi3eil ¢ 0COHEHHOCTSIMU MbILWNEHUS;

- OCO3HaHne npo6neM aKonorum n oblecTsa B UX CBS3W C KOHLIENUMSIMUA COBpPEMEHHOr0
eCTeCTBO3HaAHUA.

3afayn 0CBOEHUS ONCUMMNHDI:

- N3y4eHne n noHMMaHme CyuHoOCTn prH,EI,aMeHTaﬂbeIX 3aKOHOB npupoabl, onpenendaroumnx obnuk
COBPEMEHHOIo eCcTeCTBO3HaHuA, K KOTOPbIM CBOOUTCA MHOXECTBO YaCTHbIX 3aKOHOMepHOCTeI7I
CpVI3I/IKI/I, aCTpOHOMUN, XM, reonornu, 6uonorum un 9KONormm, a Takxe o3HakomneHume c
npunHUMnaMmm Hay4Horo MmogenmpoBaHms NprupoaOHbIX SABNEHNN;

- MOHMMaHe 3a4a4 1 BO3MOXHOCTEN paLnoHanbHOro eCcTeCTBEHHOHAY4YHOro MmeToaa, ero
OOMONHUTENBbHOM NPUPOObI MO OTHOLWEHUIO K T'YMaHUTapHbIM METO4AaM OCBOEHUS OENCTBUTENbHOCTN;

- oOpMMpOBaHMe NPeaCTaBNEHWA O CMEHE TUMOB HAY4YHOI PaUMOHANbHOCTI, O PEBONOLINSX B
€CTECTBO3HaHWNN 1 CMEHE Hay4YHbIX NapafmnrM Kak Kito4eBbIX aTanax pasBuUTUS €CTECTBO3HAHUS;

- (POPMUPOBAHME SICHOrO NPELCTABNEHNS O (PU3NYECKOA KAapPTUHE MMpa Kak OCHOBE LIENIOCTHOCTA 1
MHOroo6pasus npMpoabl;

- MOHVMMaHVe CneunguKn ryMaHTapHOro 1 eCTECTBEHHOHAYYHOro KOMMOHEHTOB KYNbTypbl, €€
CBSA3U C 0COBEHHOCTSIMM MbIWNEHUS, MPUPOABI OTHYXAEHNS 1 HEOBXOAMMOCTM NX BOCCOEANHEHUS
Ha OCHOBE LIeNIOCTHOrO B3rNsiAa Ha OKpyXarowmii Mup;

- NOHMMaHVe NPUHLMMOB NPEEMCTBEHHOCTW, COOTBETCTBUS U HENPEPLIBHOCTY B U3Y4YEHUU NPUPOAbI,
a TakXxe HeobX0AMMOCTM CMEHbI a1IeKBATHOMO A3blka ONUCAaHNS MO MEPE YCNOXHEHUS MPUPOLHbIX
CMCTEM: OT KBAHTOBOW 1 CTATUCTUYECKOW COU3NKI K XUMUN 1 MONEKYNSPHOM BMONOTN, OT HEXMBbIX
CUCTEM K KNeTKe, XUBbIM OpraHu3mam, 4enoseky, bruocdepe 1 obwecTsy;

- MOHUMAHWE CYLHOCTU XMN3HW, MPUHLMUMOB OCHOBHbIX XMW3HEHHbIX MPOLIECCOB, OpraHn3auum
6rocdpepebl, Ponu YENOBEYECTBA B €€ 3BOMOLINN;

- OCO3HaHwme npupoabl, 6a30BblIx ﬂOTpeﬁHOCTeVI 1 BO3MOXHOCTEN 4YenoBeka, BO3MOXHbIX cueHapwmes
pa3sntn4a 4enoeedecTtea B CBA3N C KPU3NUCHBbIMU ABNEHUNAMUN B 6moccpepe, ponn
€CTeCTBEeHHOHay4YHOro 3HaHuns B peweHnmn counmanbHbIX np06neM N COXpaHEeHNN XN3HN Ha 3emne;

- popMMpOBaHVe NPeacTaBNeHniA 0 MPUHLMNAX YHUBEPCANbHOrO 3BOMIOLUNOHN3MA 1 CUHEPTeTUKM
KaK OManekTUYeckmx NpuHUMUnax pasButrs, X NPUIoXeHne K HEXBOM 1 XUBOI Npupoae,
4enoseky 1 oblWwecTBy;

- MOHUMaHWe PoNu NCTOPUYECKUNX N COLIMOKYNbTYPHbIX 0akTOPOB N 3aKOHOB caMoopraHm3aumn 1 B
npouecce pa3sntnga eCteCtBo3HaHMA N TEXHUKK, B NMpouecce auasnora Haykm m obuwecTsa.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccuoHanbHoro o6pa3oBaHus

DanHHas yuebHas gucuunnmnHa BkntodeHa B pasaen " b2.5.2 ObwenpogeccuoHanbHblit" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 050100.62 Meparormyeckoe obpaszoBaHne 1 OTHOCKMTCS K 6a30BOWA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 4 Kypce, 8 cemecTp.

YyebHasa oncumnnmHa ocBavBaeTcs Ha BTOPOM Kypce bakanaspuara (4 cemecTp). HanpaeneHue
nogrotosku: 050100.62 MNenarornyeckoe obpasosaHme.
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ObweobpaszoBatenbHas gucumnnmHa "EctecTBeHHOHAy4YHas KapTMHa Mmpa" npegHasHadveHa ons
noAroToBku 6akanaBpoB Mo ryMaHWTapHbIM U 0OWECTBEHHBIM (CouManbHbIM) HanpaeneHusm. Ee
OCHOBHOE HasHa4eHue - cogencTamne nonyyeHnto 6a3oBoro Bbiclero obpasoBaHus,
CNocoObCTBYIOWEr0 AanbHENWEMY Pa3BUTUIO IMYHOCTU. B pamkax ndy4yeHus oucumnianHbl CTyOeHTbI
3HaKoMATCSA C MaHOpPaMon yHMBepcasibHbIX METO00B Y 3aKOHOB COBPEMEHHOIO ECTECTBO3HAHWA,
JEMOHCTPUpPYIOLLEro crneumguKky paumoHanbHbiXx METO40B MO3HAHWUS OKpYyXatoLero Mmpa.

HasHauyeHune gucuunnuHbl "EcTecTBeHHOHay4YHas KapTnHa Mupa" - 03HaKOMNEHNE CTYLEHTOB C
HEeOTbeM/IEMbIM KOMMOHEHTOM €NHON KYNbTypbl - €CTeCTBO3HAHNEM, (POPMUPOBAHME LIENOCTHOIO
B3rns4a Ha oKpyXatowmin Mmp. 3TO CBA3aHO, NPeXAe BCEro, C TEM, YTO paunoHanbHbIf
€CTeCTBEHHOHay4HbI1 MeTOL NPOHUKAET B r'yYMaHUTAPHYIO U COoLManbHyO cdoepbl, y4acTeys B
doopMMpOBaHMM CO3HaHMS 0bWecTBa, 1, BMECTE C 3TUM, NprnobpeTaeT Bce bonee yHMBepCcanbHbIii
A3bIK, afeKBaTHbIA OMNOCOGUN, MCUXONOrNK, COLManbHbIM HayKam 1 gaxe UCKyccTBy.
dopMUpyoLWyOCH TEHAEHUNS FAPMOHUYHOMO CUHTE3a ABYX M3HAYallbHO NPOTUBOCTOSALWMNX
KOMMOHEHTOB Ky/bTypbl CO3BY4YHa NOTPEOHOCTM 06LWecTBa B LIENIOCTHOM MUPOBO33PEHNM, YTO TaKXe
nogYepkmnBaeT akTyanbHOCTb NpennaraeMon ANCLUMANHDI.

OrcumnnnHa sBnseTcs NpoaykToM MeXancUumniMHapHoro cuHtesa. Ee adhdhekTnBHOE
NpenoLHeCEeHNE N N3y4YeHrne BO3MOXHbl Ha OCHOBE MPUMEHEHNS € 4NHOM
9BOJIOLMOHHO-CUHEPreTUYECKO NapaanrMbl, CNOCOOHON 06 beANHNTL ABA KOMMOHEHTA
COBPEMEHHOI KynbTypbl. Takum 06pa3om, B pamkax npenogasaHns 4aHHON AUCLMNINHDI
CyLLeCTBYyeT BO3MOXHOCTb OTPaXeHNs1 06 bEKTUBHON 3aKOHOMEPHOCTW Pa3BUTMS HAYYHOrO 3HAHWS,
Hen3bexHOCTN CMEHbI TUMOB HAY4YHOW PaLMOHANbHOCTU 1 NAPaaUrM eCTECTBO3HAHNS, 0O BSACHEHNS
NOTPeOHOCTM B LLENOCTHOW KyNbType B HALE KPU3MCHOE BPEMSI.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTtate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

LLincpp komnereHumu npwoﬁpepfac;:nlgcﬁ?ﬁgzﬁweuuuu
OK-1 BNafeHne KynbTypoi MbllWeHUsl, CNOCOBHOCTbIO K 0606LeHNIO,
(0bLeKkynbTypHbIE aHanuay, BOCNpuAaTMIO MHGOOpMaLMKW, NOCTaHOBKE Lenn 1
KOMMeTeHuunn) BbIOOPY NyTei ee NOCTUXEHNS.
OK-11 rOTOBHOCTb MUCMONb30BaTb OCHOBHbIE METOAbI 3aWMUTbI OT
(0BLekynbTypHbIE BO3MOXHbIX MOCNeACcTBMI aBapuin, KatacTpodd, CTUXUAHBLIX
KOMMNeTeHL M) 6encTBUIA.
CNocobHOCTb NOHMMATb CYLWHOCTb U 3HAYeHne NHpopMauun B
OK-12 pPa3BMTM COBPEMEHHOIO MHAPOPMALIMOHHOr0 0bLecTBa,
CO3HaBaTb OMAaCHOCTW M Yrpo3bl, BO3HMKAOLWNE B 3TOM
(0bLwekynbTypHbIE 6 5
KOMMETEHLINN) npouecce, cobnoaaTb OCHOBHbIE TpEboBaHMS
MHGPOPMAaLIMOHHON 6e30MacHOCTW, B TOM YMC/e 3alnThl
rocy0apCTBEHHOM TalHbl.
CNOCOBHOCTb MCNONb30BaTb 3HAHMS O COBPEMEHHOA
OK-4 €CTeCTBEHHOHAay4YHOl KapTuHe Mupa B 0bpa3oBaTtenbHOn 1
(0BLekynbTypHbIE npodpeccnoHanbHON AeaTeNnbHOCTU, NPUMEHSATb METOAbI
KOMNeTeHLmm) Matematuyeckorn 06paboTkm NHGOpPMaLMKN, TEOPETUHECKOTO 1
3KCnepuMeHTanbHOro nccnenoBaHus.
OK-8 FOTOBHOCTb MCMONb30BaTb OCHOBHbIE METOAbI, CNOCOObI 1
(0BlLIEKyNbTYPHbIE CPEeLCTBa NONy4YeHNs, XpaHeH s, nepepaboTkm MHpopmaumm,
KOMMETEHLM) roTOBHOCTb paboTtatb C KOMMbIOTEPOM Kak CpeCTBOM
ynpasneHns nHgopmaunen.
MK-10 CNOCOBHOCTb BbISIBNATb M UCNONb30BATh BO3MOXHOCTY
(npocheccunoHanbHble PErMoHanbHoOM KyNnbTypHOM 06pasoBaTenbHo cpeapbl Ans
KOMNeTeHLmm) opraHusauuun KynbTypHO-NPOCBETUTENbCKON OeATENIbHOCTMW.
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PacwudpoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
nK-11 FOTOBHOCTb UCMOMb30BaTh CUCTEMATN3NPOBAHHbIE
(npodbeccuoHanbHble TEopeTNYEeCKMe 1 NPaKTUYECKne 3HaHNS NS onpeneneHms 1
KOMMEeTeHLMW) peleHns nccnenoBaTenbCckux 3aaad B obnactn obpasoBaHus.
MnK-9 crnocobHocTb paspabaTbiBaTh 1 Peann3oBbiBaTh, C y4ETOM
(npodbeccuoHanbHble 0TEYECTBEHHOro 1 3apybexXHOro onbiTa,
KOMMEeTeHLW) KYNbTYPHO-NPOCBETUTENbCKUE NPOrpamMMmbI.

B pesynbtaTte 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- COBPEMEHHbIE NPeaCcTaBNEeHNa 0 3aKOHaxX COBPEMEHHOro eCTeCTBO3HaHUS;

- 32KOHbl MPOCTPAHCTBA N BPEMEHM;

- KYNIbTYPHO-GOMNOCOdICKME OCHOBbLI 61aronosly4Horo CylwecTBOBaHMS 1 Pa3BUTUS XU3HN Ha 3eMmne;
- COOTHOLWEHUS MaTtepuanbHOM N OyXOBHOW KyNbTyp U UX POJib B MO3HAHUN OKPY>Xatolero Mmpa;

- NyTX ONTUMANbHOIrO B3aUMOOENCTBUSA YenoBeka C NpUpoaoHn;

- B3aMMOCBSI31 MexX 1y 6naronpusTHBIMU YCIOBMSIMU OKPYXXatowWwe cpenbl 1 300POBbEM, a Tak Xe
obwum bnarononyyrem 4yenoseka Ha 3emne;

- Nnpasuno: "He npupoaa ong yenoseka", a "4enosek onsa npupoabl”, 0TKyna BbiTEKAET YyCnosue
ajanrtauuu K gaHHom npupoae.

2. OONIXEH yMeTb:
- 06BACHATb ONTUMaNbHOE B3aMOOENCTBME YENOBEKA C MPMPOAOIA;
- OUEeHMBaTb CTeNeHb OTKIOHEHNS YCNOBUIA OKPYyXarowwer cpebl OT ONTUMaNbHOro YPOBHS;

- Pa3bSICHATb POJib U 3HAYEHWNE Hay4HO-060CHOBAHHOIO M FPAMOTHOrO OTHOLWEHMS K OKpY>XatoLler
cpegne u ee npobnemam, nyTeit BOCCTAHOBNEHWSI FAPMOHMMN B MPUPOZE.

3. [ONXeH BnaneTb:

-HaBblKaMy TBOPYECKOro 0606LWeHMS NONYYEHHbIX 3HAHWIA;

- HaBblKaMy KOHKPETHOr0 U 0O BEKTUBHOMO M3NIOXEHNS CBOUX 3HAHWIA B MUCbMEHHOW U YCTHOM
doopmax;

- pauUMOHaNbHO-NOrMYECKUMN METOAAMY PELLEHNS rE0NOrMY4eCcKnx, BocgepHbIX, HOOCHEPHbIX 1

obLleyenoBeyeckmx 3aay B CBETE AOCTUXEHWUIA COBPEMEHHOI €CTECTBEHHOHAYYHON TEOPUN 1
NpaKTUKK;

- MeTo4amMn OManekTM4eckoro MMPOBO33peHns (MHOYKUNS 1 AeOyKuns, CUCTEMHbIE METO bl
MbILWNEHNS);

- BOBMOXHOCTAMU CaMOpa3BnTUA 4enoseka, ero NO3UTUBHOM camopeanmnsaunm n
CaMOCOBEepWEHCTBOBAHUA B YCNTOBUAX NMPUEMIIEMOIo COXpaHeHnsa N pa3BuTuA 0pr>|<a+ou1e|7| cpenbl.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- NPUMEHSITb NMONYYEHHbIE 3HAHMS Ha NPAKTUKE 1 B CBOE NPOdEeCCNOHaNbHON AESTENBHOCTY.

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuUL(bl) 72 yaca(oB).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycka K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);
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71-85 6annos - "xopowo" (xop.);
55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeynoBNeTBOpUTENbHO" (Heya.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yacobl
ayauTopHOM paborThbl,

Paspen
Hepnens UX TPYAOEMKOCTb Tekywume coopmbl
N 'D'"Kn":)':lr;;}r;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
MpakTnueckumelllaboparopHbie
Jlekumm 3aHATUA paboTbi
Tema 1.
EcTecTBO3HaHME Kak
oTpacsnb Hay4yHOro NMCbMEHHas
No3HaHus. paboTa
1 EctecTBo3HaHMe Kak 8 1 1 1 0 pedbepar
‘leamHas Hayka o JomalHee
npupoge. BaxHenwwue 3apaHve
3aKOHOMEPHOCTH
pasBuTUS
€CTECTBO3HaHMS.
Tema 2. Dnsuvka u
€CTeCTBO3HaHue. nMCLMEHHAS
[MpocTpaHCcTBO, BpeMms, 26073
CUMMETPUS. pecpe at
2.|CTpyKTypHbIE YPOBHMA 8 1 2 1 0 EomaLﬁHee
opraHvMsauun maTtepun. sananme
osonounsa BeceneHHonm.
KocMoronms n
€CTeCTBO3HaHue.
Tema 3. Xumuns n nYCHMEHHAS
€CTeCTBO3HaHue. 260712
3aKOoHbI pecpe ar
3.[TepMoamHamMmkn. 3akoH 8 2 2 1 0 EOMaLﬁHee
BO3pacTaHUs SHTPONUMN. sananme
CwuHepreTuka.
Tema 4. buonorusa n ecpepat
ecTecTBO3HaHVe. Peqep
FeHeTVKA U TBOpYeckoe
4.lecTeCTBO3HaAHMe. 8 2 1 1 0 z%ﬂzﬂmae o
konorus n ——,
€CTeCTBO3HaHue.
Bruocdepa n yenosex.
Tema . Itorosas 8 0 0 0 3ayer
" |doopma KOHTpoOns
Ntoro 6 4 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. EcTecTBO3HaHMe KaK OTpac/ib Hay4HOro no3HaHusa. EctectBo3HaHue KaK eauHas
HayKa o npupoge. BaxHenwmne 3akOHOMepHOCTU pa3BUTUA €CTECTBO3HaHUS.

nekumoHHoe 3aHsitTne (1 yaca(os)):
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"'yMaHUTapHOE 1 eCTeCTBEHHOHAY4YHOE 3HaHMS. XapakTepHble YepTbl Hayku. CTpyKTypa 1 coyHKLMUN
Hayku. Kputepum n HopMbl Hayku. MNceBooHayku. CTpykTypa Hay4HOro nosHaHus. HayyHas teopus v
ee cTpykTypa. Knaccudmkaums HaydHbix Teopuid. MeToabl Hay4HOro no3HaHus. 9Tuka Hayku.
O6wwmit 0630p UCTOPUM PaA3BUTUS ECTECTBO3HAHNS.

npaktnyeckoe 3aHsitne (1 4aca(os)):

BosHunkHOBeHME Haykn. Hatypdomnocodockmii atan ecTecTBO3HaHNA. AHTUYHAS Hayka.
EctectBo3HaHune B cpenHme Beka. OCHOBHbIE YepPTbl CpeaHEBEKOBOM Haykn. Knaccuyeckas Hayka.
Cneundponyeckme 4epTbl Knaccuyeckon Haykn. EctectBo3HaHme B XIX n XX Bekax. CoBpemeHHas
Hayka. [locTHeknaccmyeckas Hayka.

Tema 2. du3unka n ectecteo3HaHue. lNNpocTpaHCcTBO, BpeMs, cMuMMeTpusi. CTPYKTYpHble YPOBHU
opraHunsauun matepuu. dsonouus BceneHHon. KocMOroHusi n ecteCtBo3HaHue.

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

CTtpykTypa ounamnyeckmnx saHaHmm. duamyeckas kaptuHa mupa. lNMprHUMnb COBPEMEHHOWN PU3NKU.
Passutne npencraeneHnin 0 matepumn n asuxeHun. Passutne npencraBneHnin 0 B3anMoaencTBUm.
Teopus Bonbworo O6beanHeHns n CynepobbeanHeHns. SBonouns NpeacTaBneHnii o
NPOCTPaHCTBE 1 BpeMeHW. [puHUUNbI CUMMETPUKN 1 3aKOHbl coxpaHeHus. CrneumanbHas Teopus
oTHocuTenbHocTn. Oblwas Teopus OTHOCUTENBHOCTMW.

npaktnyeckoe 3aHsitne (1 4aca(os)):

Mwukpo-, Mmakpo-, Merammpbl OpraHn3saumsa Matepum Ha omsny4eckom yposHe. lNpouecchl Ha
oM3M4eCKOM YPOBHE opraHusauumn matepun. KopnyckynsipHo-BonHoOBOM ayanu3M. COOTHOWEHNS
HeonpegneneHHocTen. Passntue Hay4Hom kocmonorun. CTpyktypa BecenernHon. MponcxoxaeHvne
BcenenHon. Mogenb pacwmpsioweinca BceneHHon. SkcneprMeHTanbHble NoATBEPXAEHNS MOOENN
ropsiyent BceneHHon. KocMoroHus u actpoHomust. [poncxoxaeHune 3se3a. [poncxoxaeHune
ConHeyvHon Cuctembl n 3emnun. CtpoeHne 3emnun. TeKTOHMKA NNTOCHEPHbIX MNT.

Tema 3. Xumus n ectectBoO3HaHUe. 3aKOHbl TEPMOAUHAMUKKU. 3aKOH BO3pacTaHUsi SHTPONUM.
CuHepreTuka.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Xumnyeckas kapTnHa mupa. CTpykTypa XMMmyeckoro 3HaHusl. OpraHusauns Matepum Ha
pU3n4eckom ypoBHe. NpoLecchbl Ha XMMUYECKOM YPOBHE OpraHn3auum Mmatepumn.

npaktnyeckoe 3aHsitne (1 4aca(os)):

9Hepr|/|9|, B Obl SHEPrun. 3akoH COXpaHeHus aHeprmm B MexaHuke. 3akoH COXpaHeHns aHeprmn B
TepMoanHaMumke. 3HTpOﬂI/I$I 1 nHgoopmauus. CI/IHepI'eTVIKa - TepMoanHaMmnKa OTKPbITbIX CUCTEM.
Xaoc, opraHn3auns n caMoopraHm3auus. ,D,eTepMI/IHI/I3M N ANHAMNYEeCKni xaoc. JuHammyeckue v
cTaTncTndeckmne Teopun.

Tema 4. Buonorusa u ectectBo3HaHue. [eHeTUKa U eCTeCTBO3HaHUe. AKONorus n
ecTecTBo3HaHue. buocdepa n yuenosek.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Bronorunyeckunii yposeHb opraHusauunm matepun. MonekynspHble 0CHOBbI X13HU. OCHOBHble
KOHLENUUM NPOVNCXOXAEHNS XN3HWU. IcTopryeckmne atanbl pa3Butust XnsHu. CUHTeTu4eckas
Teopwus aBonounn. bronornyecknii 3BontoUNOHN3M. OCHOBHbIE MOHSATUS 1 NPEACTaBNEHNS
reHetTukun. KoompoBaHue HacneacTBEHHOM UHGOpMaLIMN,

npaktnyeckoe 3aHsitne (1 yaca(os)):

Yrto Takoe akonorna? MNpeameTt n cTpyktypa akonoruun. Llenn n 3agayn akonorun. OCHOBHblE
MOHATMSA 3Konornn. Ikocuctembl. OCHOBHbIE acnekTbl 9KONOrM4eCcKoro kpmnauca. Henosekx,
brocdgepa n kocMmnyeckme UMkbl. Yenosek B buocdepe. TexHocgepa. Hoocdepa. KoHuenumm
npoucxoxaeHuns yenoseka. lNponcxoxaeHme n apontoumns Yenoseka. OCHOBHbIE pe3ynbTathl
coumobuonorunu.

4.3 CTpyKTypa 1 copepxaHume caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNSA)
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Bunel dopMbl KOHTPONSA
Pasnen Cemect Hegnens | camoctositenbHoM [TPyAnOEeMKOCTb) CaMOCTOSITENBHOM
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1
- noaroToeka
EcTecTBO3HaHMe Kak foMalHero 1 aomalHee
oTpacib Hay4YHOro 3a0aHuns 3afaxune
No3HaHMS.
EcTecTBO3HaAHME Kak noaroToBka K
: 1 .
ea1Has Hayka o 8 MUCbMEHHOIA 1 nggg"T"aeHHa"
npupone. BaxHenwwe paborte P
3aKOHOMEPHOCTH
pasBuTns noaroToBka K ) peq)epa_r
€CTEeCTBO3HaHMS. pedpepary
Tema 2. dusuka un
noaroToeka noMAWHEE
€eCTeCTBO3HaHWe. IOoMallHero 2
MpocTpaHCcTBO, Bpems, 3anaHNs 3anaHve
CMMETPUA. noaroToBka K
.|CTPYKTYpHbIE YPOBHM 8 1 I'IVI'ngeHHOVI 5 NMCbMeHHas
opraHM3auumn MmatTepun. 26oTe paboTta
osonouns BceneHHON. P
KocMmoroHms n noAroToBka K
2 edpepar
€CTEeCTBO3HaHMe. pedeparty pecpep
noaroToeka
Tema 3. Xumusa v [OMALLHEro 2 JomaliHee
€CTEeCTBO3HaHue. 3a0aHus 3afaHue
3aKoHbI
[TepMoanHamnkn. 3akoH| 8 2 ES?;EL%BHK:MK 5 NMCbMEHHas
BO3pacTaHUsl SHTPOMUN. a6oTe paboTta
CuHepreTuka. P
noaroToBka K >
T
pecpepary pecpepa
noaroToBka
Tema 4. Buonorus un foMalHero o AomMaluHee
eCTeCTBO3HaHue. 3a0aHns safaHve
"eHeTuka n
NnoaroToBka K
4.|lecTecTBo3HaHue. 8 2 gﬁ)g (e)n a 2 pedoepar
okonorms u P party
NoOroToBkKa K
ecTeCTBO3HaHue. OAroToBKa 5 TBOpYECKOEe
Briocdpepa 1 yenosex. TBOpPHECKOMY 3anaHne
3a0aHnto
Ntoro 22

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
MeToanyeckne pekomeHpauun ons npenogasarens

Ins ycnewHoro npenonasaHns aucumnnvHel "ECTECTBEHHOHay4YHas kapTuHa Mmpa" HeobxoamMmo
MCNONb30BaTb HE TONbKO TPAAULMOHHBIE POPMbI 0BYYEHMS, HO N BO3MOXHOCTM NPUMEHEHUS
NHTEePaKTUBHbIX OOPM (CM. M. 8).

MeToaunyeckne pekoMeHoauum ons cTyaeHToB (TpeboBaHus K HanUcaHuio pegepaTos)
TpeboBaHns K cogepXxaHuto pedpepara:

1) Pedoepat nonxeH BkoYaTb B CEOS TUTYNbHbIA UCT, OrNaBneHne, BBEAEHNE, OCHOBHYHO
colepxaresnbHylo 4acTb, 3aK/IIO4YEHNE U CNUCOK nTepaTypbl.

2) Ha TuTynbHOM nnucTe BBEpXy 0003HAYalOTCA Ha3BaHUe By3a, MHCTUTYTA; B LIEHTPE Nocne Crnos
"PE®EPAT" - HanmMeHoBaHve TeMbl, pamMnnuns, UM 1 OTHECTBO ee aBTopa, HOMep rpynnbl; BHU3Y -
rof HanucaHns paboTol.
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3) Bo BBeneHMM naeTcst aBTOpckoe 06 bSCHEHNE 3HAYMMOCTU BbIOPaHHOW TEMbI, €€ aKTyanbHOCTH, a
TakXxe onpenensitoTcs Lenb 1 3agaqn. BoamMoxHo Hanvyme aBTOPCKOM OLEHKMN MO TEME.

4) OcHOBHas coaepxare/bHas YacTb pedoeparta AenuTca Ha pasfenbl, CoeaAnHeHHble obLwei
NIOrVIKO aBTOPCKMX CyXAeHuin. Kaxaplii pasnen fomKeH MMeTb CBOe HasBaHue 1 0603HavaTbcs 1 B
OrnaBneHunun, 1 B cogepxartenbHoii yacTu. Micnonb3oBaHve B pedpepaTe MbICNei 1 BbIBOAOB Y4EHbIX
LOMKHO COMPOBOXAATbCSA CChIIKAMU Ha UX TPY bl HA TEX CTPaHMLUax, rae oHW NPUBOASTCS.
Bo3MoxHbl 1Ba BapvaHTa CCbinok: B 6ubnmorpadonmyeckom cnmcke B KoHLe pedoepara, B BUae
CHOCKW Ha CTpaHULLe BHU3Y - MOCNE BCEro CTPaHNYHOro TekcTa.

5) 3akntoyeHne npeacTtaensieT cobol BbIBOALI, K KOTOPbIM NPULLEN aBTOp B pedynbtaTte
03HaKOMJIeHNs ¢ n3bpaHHO TEMOIA, MOMbITKY aHann3a NPeacTaBneHNn 0 Hell N OTPaXeHUS
cobcTBeHHOro ee "BmaeHns". aHHbln pasnen paboTbl MOXET MMEHOBATLCS MPOCTO: "BbiBoabl".

6) B cnucok nutepaTtypbl cneayet BHOCUTb NULLb T€ NCCNenoBaHNS, KOTOpble AEACTBUTENBHO
NpoYMTaHbl U UCNONb30BaHbl aBTOPOM, a He BCe Te paboTbl, KOTOPblE 3HAKOMbI aBTOPY NMLWb MO
Ha3BaHMUSM.

7) B conepxaHun pecdpbepara 0653atenbHO AOMKHA NPOCNEXMBATLCA aBTOPCKAs NO3NLMUS.

TpeboBaHuMs K odoopMeHUo pedoepara:
1) PaboTa BbINONHSAETCS HAa (DOPMATHBIX UM BEPTUKANBHO PACMONOXEHHbIX nucTax 6e3 obopoTa.
2) O6bem pedpbeparta - 12-15 nucros.

3) TekcT xenatenbHO LOMXeEH ObiTb BbINOMHEH B PyKOMMCHOM Buae. PaboTta nonxHa 6biTb HanMcaHa
OOHVM NMOYEPKOM.

4) B cnyyae HeobxoaMMoCTh pedpepaT MOXET ObiTb CHAOXEH UNNIOCTPATMBHLIM MaTepPUanom -
cxemamu, Tabnuuamu, guarpaMmmamu.

5) S3bIk pedoepata AonXeH OblTb MPOCTHIM, MOHSATHBIM U FPAMOTHbIM.

6. OLeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNMIMHDBI M yyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. EcTecTBO3HaHMe KaK OTpac/ib Hay4HOro no3HaHusa. EctectBo3HaHue KaK eauHas
HayKa o npupoge. BaxHenwmne 3akOHOMepHOCTU pa3BUTUA €CTECTBO3HaHUS.

JoMallHee 3agaHue , NpuUMepHble BOMPOCHI:

Pabota ¢ nutepatypoii, NnpeacTaBneHHOM B M. 7.

nMcbMeHHas paboTa , NpyMepHble BONPOCHI:

BbinonHeHne nucbMeHHoM paboTbl No Temam, NpeacTaBneHHbIM B none "lMpoyee”.
pedepart , NpMMepPHbIE TEMbI:

lMooroTtoska pedbepara no TemMam, npeacrasneHHbIM B none "lNMpoyee”.

Tema 2. du3uka u ectectBo3HaHue. MpocTpaHCTBO, BpeMsi, CUMMeTpUsi. CTPYKTYpHble YPOBHMU
opraHusauumu matepuu. dsonouns BceneHHon. KocMOroHust u ectectBo3HaHue.

JoMallHee 3afaHune , NpuMepHble BOMpPOCHI:
PaboTa c nuTepatypoii, NpencTaBneHHow B n. 7.

nMcbMeHHas paboTa , NpPYMepHble BONPOCHI:

BbinonHeHne nucbMeHHOM paboTbl Mo Temam, NpeacTaBneHHbIM B none "lMpoyee”.
pedepart , NpMMepPHbIE TEMbI:

lMogrotoeka pedpepara no Temam, NnpeacrtaBneHHbIM B none "lMpoyee”.

Tema 3. Xumusa n ectectBo3HaHue. 3aKOHbl TEPMOAMHAMUKU. 3aKOH BO3pacTaHUsl SHTPOMUM.
CvHepreTuka.

JoMallHee 3apaHne , NpUMepHbie BOMpPOChI:

Pabota ¢ nutepaTypoii, npeacTaBneHHoM B M. 7.

nMcbMeHHas paboTa , NpYMepHble BONPOCHI:

BbinonHeHne nnucbMeHHOM paboTbl MO TeMaM, NpeacTaBneHHbIM B none "Mpoyee”.
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pedoepart , NPUMEpPHbIE TEMbI:
lMooroToeka pedbepara no TemMam, npeacrasneHHbIM B none "lMpoyee”.

Tema 4. Buonorus n ectectBo3HaHue. NleHeTKa U ecTeCTBO3HaHUe. DKONOrmga u
ecTtecTBo3HaHue. buocdoepa n yenosex.

JoMallHee 3agaHue , NpUMepHble BOMPOChHI:
PaboTa c nuTepatypoii, NpencTaBneHHow B n. 7.

pedepart , NPUMEpPHbIE TEMbI:

lMogrotoeka pedpepara no Temam, NnpeacrtaBneHHbIM B none "lMpoyee”.

TBOpYECKOe 3a4aHue , NpUMepHble BOMPOCHI:

[MoaroToBka TBOPYECKOro 3af4aHus No UHTEPECYIOWNX CTYOEHTOB TeMaM OUCLUMNIIVHDI.
Tema . UToroesasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

[MprMepHbI NepeYeHb BOMPOCOB K 3a4eTy

. BeepeHue B kypc "KCE". AkTyanbHOCTb, uenu n 3agaym kypca "KCE".

. Hayka n eé ponb B kynbType.

. Kputepuu otnnymsa ryMaHnTapHoOro n eCTeCTBEHHOHaY4YHOro 3HaHWUn.

. XapakTepHble YepTbl HayKMW.

. CTpyKTYypa 1 QoyHKLMM HayKW.

. Buabl ectecTBeHHbIX Hayk. [1peaMeT eCTeCTBO3HaHWUS.

. Kputepuu 1 HopMbl Haykn (Hay4HOCTW 3HaHUR). [MprHUMNbI Bepudpukaumm n panbcruukaumm.
. CTpykTypa Hay4Horo nosHaHus. CTpykTypa, MeTOLbl Y MPUHLMMbI HAY4HOrO UCCNeLoBaHUS.
. HayyHas Teopus n ee cTpykrtypa.

10. Knaccudpukaums Hay4HbIX TEOPUIA.

11. O6wwme 1 YacTHble MeToabl HayKu.

12. 9TUKa HayKw.

13. CucTeMHbIn Noaxon B U3ydeHun matepuu. MNoHsATne matepun, OPMbI ABUXEHUS MaTepun.
14. Monenvu passutns Hayku.

15. Hay4Hble pesonounn.

16. Bo3HukHOBeHME Hayku. [Mpeanocbinky oopMUPOBAHNS HAYKMW.

17. AHTMYHasa Hayka. Benywme Hay4yHble NporpamMmMbl aHTUHHOW HayKW.

18. CpenHeBekoBas Hayka. OCHOBHbIE YePTbl CPEOHEBEKOBOW HayKMW.

19. HayyHas pesontoums XVI-XVII Be. Pabotbl H. KonepHuka, I'. Manunes, V. HotoToHa.

20. Knaccuyeckas Hayka. Crneundpmnyeckne ocobeHHOCTM KNacCu4eckom Hayku.

21. HoBenwas Hay4Has peBonouns B ecTecTBo3HaHun. Heknaccnyeckas Hayka (M. MNnaHk, A.
OnHwTenH, J1. ge bponnb n op.).

22. CoBpeMeHHas Hayka. OCHOBHble YepTbl MOCTHEKNACCUYECKON HayKMW.

23. CTpyKTypHble YpOBHM opraHmsaumu matepumn. CTpykTypa MMKpoMmpa.

24. OnemMeHTapHble YacTuLbl.

25. dusunyeckas kapTnHa mupa.

26. Obwas n cneuranbHas Teopun OTHOCUTENBHOCTMN.

27. MNpvHUMNbI COBPEMEHHOW COU3NKN.

28. dusnyeckoe B3ammogericteme. Teopusa Bonbworo O6beanHeHns n CynepobbeanHeHns.
29. Tpun 3akOHa TEPMOANHAMUKMN.

30. Pa3suntne Hay4HOM KOCMONOIUN.

31. CtpykTypa BceneHHoi.

32. lNpouncxoxaeHme BeceneHnHoin. Mogenb pacwupstoweincs BceneHHON. OkcnepuMeHTanbHbie
nogTeepXaeHns mooenu ropsyen BceneHHoN.

0O NO Ok~ WN =
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33. MNpowucxoxaeHne CONHEYHON CUCTEMDI.

34. CTpoeHune 1 asonoums 3emMnu.

35. Xumnyeckas kapTnHa mupa.

36. Xnmmnyeckune npoueccol n cuctemol. MpuHumn A. Jle Warenbe.
37. Buonorus kak Hayka o XxXusoM. OTAn4Ymne XmnBoro 0T HEXMBOIO.
38. CTpyKTypHble YPOBHM OpraHmM3aumm Xu3sHu.

39. OcHOBHblE KOHLENLUN NPONCXOXAEHNSA XUSHMW.

40. Vctopuryeckue atanbl pa3BuTns XnU3HM (reonormyeckne sapbl 1 nepunogpl).
41. CoBpeMeHHas nnmn cnHTeTnyeckas (obwas) Teopus aBONOLUN.
42. Knetka. Eé cTpoeHune n goyHKUNOHNPOBaHME.

43. ['eHeTuka n npakTuka. [peamMert reHeTuku.

44. [pouncxoxaeHne 1 3BoNouUns Yenoseka (aHTPONoreHes).

45. buocepa, TexHocgepa, Hoocoepa.

46. OCHOBbI 3KONOrnn.

47. OCHOBHbIe pe3ynbTaTbl coumobuonormu,

TeMbl AN YCTHBIX COOBIWEHNI HA NPAKTUYECKUX 3aHATUAX, NOATBEPXAAEMbIX pedpepaTMBHON
paboToii:

1. 9BONOLMA HAYYHOro MeTofa N eCTeCTBEHHOHaY4YHOW KapTUHbI MMpa
Tema 1.01. Hay4Hbii MeTOL

Hay4HbIi MeTOL NO3HaHNS

YpPOBHW HAay4YHOro NO3HAHUS: 3MNUPUYECKUIA, TEOPETUYECKNIA
'mnoTesa

[MpoBepsaeMOCTb Hay4HbIX TMNOTE3

Hay4Has teopust

Teopema

Kputepun Hay4HOro 3HaHUs: 06 bEKTUBHOCTb, AOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTb
MeTonbl HAy4HOro NO3HAHUSA:

- HabnoaeHne

- 9KCMNEepUMEHT

- MHOYKUMS

- Aenykums

-aHann3

- CUHTE3

- MOLennpoBaHne

- abcTparnpoBaHne

MpyHUKnn Bepudmkaumm

MpuHLUMN ghanbcudmkaumm

DyHKUUM Haykn: 06 BSCHMTENbHAS, OnMcaTeNbHast, NMPOrHoCTMYecKasi, MUPOBO33peHYeckas,
cucTematuanpyrowas, Npon3BoACTBEHHO-MpaKTMYeckas

MpuHUKMN cooTBETCTBUS
ObnacTb NPUMEHMMOCTI TEOPUN
CooTHolweHne abCcontoTHOM U OTHOCUTENBbHOM UCTUH

Tema 1.02. EctecTBO3HaHMe 1 €ro posb B KyNnbType

EcTtecTBO3HaHME
EcTecTBeHHble Hayku: comaunka, XumMus, Bonorns, reonorns, aCTPOHOMMS, 9KONOrns
OndpdepeHumanmsa Hayk
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WHTerpauunsa Hayk

MatemaTunka Kak s3blk eCTECTBO3HaHNS
['ymMaHnTapHble Hayku

VcTopu4HOCTb 3HAHMS
EcTtecTBeHHOHay4YHas KynbTypa
'ymaHuTapHas kynbtypa

JLlBe KynbTypbl 1 B3aMOCBA3b MEXOY HUMUN

Tema 1.03. OTmKka Hay4HbIX uccnenosaHuii. lNcesnoHayka

DTNYECKMNE MPUHLMMbBI HAYYHbIX MCCNEea0BaHWIA:
-CaMOLIEHHOCTb UCTUHBI

- ICXOLHbI KPUTULIM3M

- cBobo1a Hay4yHOro TBOpPYECTBA

- HOBU3HA Hay4YHOro 3HaHMA

- PaBEHCTBO Y4eHbIX Nepen NMLOM NUCTUHbI
- 061Wen0CTYNMHOCTb UCTUHDI

lNcesnoHayka

lNcesnoHayku:

- acTponorns

- napancuxonorus

- ycponorus

- BuoaHepreTnka

- DeBMaHTHas Hayka

OTnnynTenbHble NPU3HAKM NCEBAOHAYKN:
- JoparMeHTapHOCTb

HEKPUTUYECKNIA NOAXOL K MCXOAHbIM AaHHbIM
HEBOCMPUUMYMBOCTb K KPUTUKE
HecooTBeTCTBME (pakTam

OTCYTCTBME 3aKOHOB

HapyleHne 3TUYECKNX HOPM

Buoatuka

Tema 1.04. dopmmpoBaHMe Hay4HbIX MPOrpamMm (MaremMaTnyeckas, atoMmcTnyeckas,
KOHTUHYyanbHas)

Hay4Hasa nccneposatenbckas nporpamma n HayyHas kapTuHa mmpa

Noen Munetckoii wkona (Panec): npobnema nomcka nepeoHavana

Noes 6e30CcTaHOBOYHONM M3MEHYMBOCTU BELLEW

Noen mbicnutenen dnernckoi wkonbl (KceHodaH, MNapMenna, 3eHoH): oyannuam no3HaHus
Anopun 3eHoHa: NOCTaHOBKA BOMPOCa O ABUXEHMM U O NPUPOLEe KOHTUHYYyMa

Wpoewn MNMudparopenckni WKosbl: MUP, FAPMOHUS, YACNO
lMvugparopencko-nnaToHOBCKas nccnegosaTenbckas nporpamma

lMosiBNeHne npuHUUna npUYMHHOCTU

lMycTtota n atombl (Jleskunn, demokpuT)

KoHTnHyanbHas nporpamma Apucrotens

ApucToTenesckas HayyHas nporpamma: eauHas nepBOCTUXNS, OTCYTCTBME NyCTOTbI B NPUPOLIE,
KOHTMHyasnbHas nporpamma

PassuTtne kocmMonornyeckmnx npeactaBneHnin ApuctoTens: pasaeneHme Mmpa Ha noanyHHbln 1
HebeCHbI

"eoueHTpuyeckas cuctema mupa Nronemes ("Anbmarect")
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Pa3BnTue KOHTUHyanbHOM nccnenoBaTenbCKoi NPOrpamMMbl: NPUHLMN BNN3KOOEACTBUS U NOHATME
domaunyeckoro rnonsa (Papanen, Makceenn, ['epu)

Passutne atommnctmyeckom nccnegosarenbckon nporpammbl (boinb, HetoToH, Pesepdopa, bop)
PassuTtue kocmonornyecknx npeacrasneHnin nugoaropenues (Apucrtapx)
"ennoueHTpuyeckas cuctema mmpa KonepHuka

Pasentue matematmnyeckom nporpammsl (HetotoH, Makceenn, SnHwrenH, WpeanHrep) MpuHumn
nanbHOOENCTBUSA U KOpNycKynbl HbloTOHA

dOTOHbI - KBAHTbI CBETA

[MoHATME KBAHTOBOrO NONS

Tema 1.05. EctectBeHHOHay4Hble KapTUHbI MUPa

HayyHas (ecETeCTBeHHOHaquaﬂ) KapTuHa Mmpa kak obpasHo-gomnocodckoe 0b6obeHne
OOCTUXEHWNN eCTeCTBEHHbIX HayK

Hay4yHble KapTUHbI MMpa: MexaHu4eckas, anekTpoMarHnTHas, Heknaccmnyeckas (1-a nonosmHa XX
B.), COBPEMEHHas 3BOMIOLMOHHAS

dopMbl MaTEpPUK: BELECTBO, None, PU3NYeckuin Bakyym
LuckpeTHoCTb

KoHTuHyanbHoCTb

BonHa kak pacnpocTpaHsioweecs BO3myLLeHne nons
BupTtyanbHble YacTuubl

dopMbl OBMXEHMUS

MexaHu4yeckoe nepemelleHne

DBONIOLMSA KakK popMa LBUXEHMUSA

JetepMnHn3m

MexaHuyecknin oeTepMNHN3M

CnyyaHoCTb

BeposTHOCTb

HeonpeneneHHOCTb

KocMonoruyeckas mogens dpuamaHa
OsonounoHunpyowas BeceneHHas

[MoneBon MexaHN3M Nepenadyn B3auMoOencTBnin
KBaHTOBO-NONEBOM MEXaHU3M Nepenayy B3anMoLencTBUi
MpuHUMN NPUYUHHOCTH

Tema 1.06. Pazsntre npencrasneHnin o matepum

Marepus

dopMbl MATEPUK: BELWECTBO, NONe, PU3NYECKUA BaKyyM
JunckpeTHoCTb

lMone domnamyeckoe

KoHTnHyanbHoCTb

BonHa kak pacnpocTpaHsioweecs BO3myLLeHne nons
Du3nyecknin Bakyym

BupTtyanbHble YacTuubl

ONneMeHTapHble YacTuLbl

ATOMHO-MONEKYNSAPHOE y4yeHne

YyeHune o coctaBe

Y4yeHure o CTpoeHum BelecTea

Tema 1.07. Pazsntne npencrasneHnn o ABNXEHUN

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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dopMbl ABMXEHMS MATEPUN: MexaHn4yeckas, pusmyeckas, xummyeckas, bronornyeckas
B3anmocBa3b hopM ABUXEHMS U UX HECBOAMMOCTb APYr K ApYry

[MoHATME cocToSAHUSA
JBuXeHne Kkak N"3MeHeHNe COCTOSHUS

MexaHunyeckoe OBUXEHNE, EF0 OCHOBHbIE XapakTepuUCTuUK: MatepunanbHasa To4ka, TpaekTtopu,
CKOPOCTb, YCKOpEHME, NyTb, MMNynbC T€/1a, MOMEHT UMNYyNbCa

MexaHu4yeckas paboTta

1 1 2 3aKoHbl HbloTOHA

XapakTepuCTUKN BOMH: CKOPOCTb, A/IMHA BOJHbI, YacToTa

CaolcTBa BOMH: Audopakumns, MHTepgepeHumns, nonapmsaumns

XMMUYECKUIM NPOoLLECC Kak XxuMmyeckas oopma OBUXEHUS Matepum

Mpouecchl XN3HeOesTenbHOCTH, 3BOMOLMS XNBOV Npupoabl Kak bruonornyeckas goopma ABMXEHUS
mMartepuu

Tema 1.08. Passuntne npencraBneHnin o B3anMoaencTasnm

dyHpameHTanbHble B3aUMOAENCTBUS: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOE, CUbHOE
XapakTepucTukn pyHOaMeHTabHbIX B3aMOOENCTBUN

3-7 3aKoH HbloToHa

Cuna kak xapaktepucTtuka B3ammogencTamns

HanbHopencreune

bnuskognerictene

[MoneBon MexaHN3m nepenadyv B3auMoOencTBnia

KBaHTOBO-M0ONEBOM MEXaHU3M Nepenayy B3anMoLencTBui

MpuvHUKMN cyneprnosnuum

2. [pocTpaHCcTBO, BPEMS, CUMMETPUS
Tema 2.01. MNMpuHUUNBLI CUMMETPUK, 3aKOHbI COXPaHEHMS

[MoHATME CMMMETPUN B €CTECTBO3HAHUN
M3oTponHoCTb

AHunzoTponus

MHBapnaHTHOCTb

OnHopoaHOCTb

MpocTeiiune cMMMETPUM (aCUMMETPMK) NPOCTPAHCTBA Y BPEMEHUN U CBA3AHHbIE C HMK 3aKOHbI
COXpaHeHus

Teopema Hetep

CuMMeTpurs NpUPOaHbIX 06EKTOB

Buabl cuMMeTpuii: reomeTpryeckue, ouHaMmyeckme, KanmbpoBoyHbIe
OBONIOLMSA KaK Lenoyka HapyLWweHUin cumMmeTpumn

CvMMeTpMs 1 acCMMMETPUS XNBOrO

Tema 2.02. Osonoumnsa NpencTaBneHnin 0 NPOCTPaHCTBE U BPEMEHN
[MpocTpaHcTBO M BpeMs ApucToTtens (MPOCTPaHCTBO Kak KaTteropusi MecTta, Bpems Kak mepa
OBUXEHWNS)

ABCoNtoTHOE N OTHOCUTENIbHOE NPOCTPAHCTBO HbloTOHA
AbconoTHOE 1 0OTHOCUTENBHOE BpeMst HbloToHa

Mwuposoi agomp

OnbIT MankenbcoHa-Mopnu

ViHBapnaHTHOCTb CKOPOCTY CBETa

EOuHCTBO NpocTpaHCcTBa 1 BPEMEHU Kak (DOPMbI CyLLECTBOBAHNS OBUXYLWENCS Matepun B
COBPEMEHHOM Hay4YHOW KapTuHe Mmpa

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Tema 2.03. CneumanbHas Teopus OTHOCUTENIbHOCTH

JnHamunyeckne cuMmMeTpumn NpoCcTpaHCcTBa 1 BpeEMEHN

CneuwnanbHas Teopus oTHocuTtenbHocTn (CTO)

MpuvHUKMN oTHOoCcUTENnbHOCTU ["anunes

MpuHumnbl CTO: NpyHUMMI OTHOCUTENBbHOCTU, NHBAPUAHTHOCTb CKOPOCTU CBETA
Cnencteus CTO:

- OTHOCUTENbHOCTb OAHOBPEMEHHOCTU

- PensATUBMCTCKOE COoKpalleHne OJIVH U NPOMEXYTKOB BPEMEHU

- yBeNin4yeHumne VIHepTHOI7I MaccCbl B ,D,BI/I)KYLI.I.GVICFI cucrteme KkoopaonHat OTHOCUTENIbHO Herno4BMXHOW
CNCTEMbI OTCHETAa

- NPOCTPAHCTBEHHO-BPEMEHHOI UHTEPBAN MeXAy COObITUSAMU, €ro MHBAPUAHTHOCTb
- NMPWYMHHO-CNEACTBEHHbIE CBS3M MEX Y COObITUSIMU, MPUYNHHOCTb

- €IMHCTBO MPOCTPaHCTBA U BPEMEHW, MPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM

- 9KBMBANEHTHOCTb MAcChbl 1 3Hepruun

OrpaHunyeHne NPMMEHUMOCTU NPMHLMNA NOCTOSHCTBA CKOPOCTM CBeTa

Tema 2.04. Obwas Teoprst OTHOCMTENBHOCTH

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENIbHOCTN Ha
HevHepLumanbHble CUCTEMbI OTCHeTa

MprHLUMN 3KBUBANEHTHOCTW rPaBUTALMOHHOIO NONS N CUM UHEPLK

omnumpuyeckne gokasarenscrtea OTO:

- OTKNIOHEeHwue nyya B none taroteHns ConHua

- U3BMEHEHVEe 4YacTOTbl 3NEKTPOMArHUTHOWN BOSMHbI B NOMNE TArOTEeHMS

- CMelLeHve nepurenns opbutsl Mepkypus

[MoHsATUe rpaBUTaLMOHHOrO paguyca

[paBnTaLMOHHbIA KONnanc

YepHble Obipbl

3. CTpyKTypHble YPOBHU N CUCTEMHASA OpraHu3auns matepuu
Tema 3.01. Mukpo-, Makpo-, merammpei

CTpykTypbl Meramupa: 3se3bl, NNaHeTHbIE CUCTEMbI, ranakTukm

Kputepun neneHunsa Ha MUKpOMUpP, MakpoMmnp n Mmerammp

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHo

EOovHMUBI n3MepeHns paccTosHUA B Merammpe: acTpoHoMmyeckas eamHuua, CBETOBOM rof, napcek
BpemeHHble Macwtabbl BceneHHoii

$IBneHns, NO3BONUBLLIME OLIEHUTL BPEMS CyllecTBoBaHMs BeceneHHoi: adodoekT onnepa, 3akoH
Xabbna

XapakTepucTvku 3Be3n, onpenensiemMble N3 HabnaeHni: CBETUMOCTb (MOLHOCTb U3NYYEHNS),
Macca, paauyc, CnekTpasbHbli COCTaB U3NyYeHunst

CnekTp 3NeKTPOMarHUTHbIX N31y4YeHWi (PaanoBOHbI, UHGIPAKPACHbIA, BUANMBIA
yNbTPachuoneToBbIli AnanasoHbl, PEHTTEHOBCKOE 1 raMMa-unsnyyeHme)

Bcenennas, Metaranaktuka
KpynHomacwTabHas ctpyktypa BceneHHoi

OLHOPOAHOCTb M N30TPOMNHOCTL BeeneHHol Ha o4eHb 6onbwmnx MacwTtabax (150 - 200 Mnk)
CKOMNEHUs1 N CBEPXCKOMNIEHMS ranakTuk

Keasapbl
MneyHbin MyTb - Hawa ManakTuka

CoctaB CoMHEYHOW CUCTEMDI: NNAHETHI, CNyTHUKWM NNaHeT, acteponibl, KOMETbI, METEOPOUODI,
MarHuTHbl€ Non4, Nbinesas Matepus, CONMHEYHbIN BETEP N KOCMNHECKNE Ny4Hn
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MnaHeTa 3emHon rpynnbl: Mepkypuin, BeHepa, 3emng, Mapc

MnaHeTbl-ruranTol: KONuTep, CatypH, YpaH, HentyH

Mosic acteponnos

O6nako OpTa

Mosic Kornnepa

Co3Be3ans - y4acTky 3Be30HOro Heba ¢ rpynnamun 3Be3f, BblAENEHHbIE A/19 OPUEHTMPOBKN 3BE3abl
VICTO4HMKM 3Heprun 3Be34: TEPMOSLEPHBIA CUHTE3 N 3HEPTUs rpaBMTaLMOHHOIO CXaTns
[MnaHeTapHble TYMaHHOCTM

[MraHTbl N CBEPXTUraHThl

YepHble Obipbl

lMynbcap - HeMTpoHHas 3Be3na

CepxHoBble 3B€34bl

OeuxeHns ConHua B Manaktuke

ConHue - HopMmanobHas 3se3na

Tema 3.02. BaanMoCBA3b CTPYKTYPHbIX YPOBHEN OpraHu3auun matepum

LlenocTtHoCTb npupoabl

CuncTeMHoCTb NpupoLbl

MHoroobpasaue cuctem

Mepapxnu4HoCTb NpMpoabl N CUCTEM
ApaonTrBHbBIE CBOWCTBA (AAOUTUBHOCTD)
WHTerpatveHble CBOMNCTBA (MHTErpPaTUBHOCTD)
Butanuam

PenykunoHnsm

B3anMocBA3b ypoBHel opraHM3aumnmn Matepun: omsnyeckoro, XMMm4eckoro, 6Monornieckoro
ManakTnkn

YposeHb MeTtaranaktuku

Buonornyecknin ypoBeHb opraHusaunin: KneTouHbIA (opraHensbl KNeToK, XuBble KNeTKn), OpraHHbIn,
TK@HEBbIV, OPraHN3MEHHbI, BULOBOW, NOMYNALMOHHbINA, BMOreoLeHoTUYeCKNiA, BUOCEPHBIN

YpoBeHb reonornyeckmx 06 bLeKToB, NnaHeT

Dr3nYECKnin ypoBeEHb: CyOATOMHbI YPOBEHb (KBAPKW, NEMNTOHbI), SAEPHbIA YPOBEHb (HYK/OHbI, Sapa
aToMOB)

ATOMHbBI YypOBEHb
MonekynsipHbiii ypoBEHb
MakpoMonekynsipHbIi ypOBEHb MOMMMEPOB 1 KOMMIEKCOB MONEKYN

Tema 3.03. OpraHuzauus Matepumn Ha OU3NYECKOM YPOBHE

dyHOaMeHTanbHbIe

OneMeHTapHble YacTuLbl

OCHOBHbIE XapaKTEPUCTUKN aNEMEHTaPHbIX YaCTuL: Macca, 3apag, CruH, BPEMS XU3HN
Knaccudpukaums anemeHTapHbIX 4acTuL:

- N0 Macce Nokos (POTOHbI, NENTOHbI, ME30HbI, 6APVOHbI)

- MO BPEMEHMN XN3HWN: CTabuibHbIe (MPOTOH, 3NEKTPOH, HEATPUHO M UX aHTMYACTULbI) 1
HecTabunbHble (CBOOOAHLIA HEATPOH, PE30HAHCHI)

MepeHocUMKM hyHOAaMeHTanbHbIX B3aMMOAENCTBUIA (POTOHbI, FPABUTOHbI, FMIOOHbI, MPOMEXYTOYHbIE
6030Hbl)

CnocobHOCTb aNeMeHTaPHbIX YacTuL K B3aUMHbIM NPeBpalleHNsM, He HapyLlwatowmnM 3aKOHOB
COoXpaHeHust

dunsunyeckoe none Kak COBOKYMHOCTb BMPTYalibHbIX HaCThL

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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ToxpoecTBeHHOCTb YacTuL,
BakyyM kak cCOCTOSIHME MONS C HaUMEHbLUEN 3HEePrnemn, CoOCTosLEee U3 BUPTYalbHbIX YacTuL

Tema 3.04. lNpouecchl Ha PU3NYECKOM YPOBHE OpraHu3auny MmaTepum

$IBneHne ecTeCTBEHHON pagnoakTUBHOCTHU

3aKOH paanoakTMBHOrO pacnana Kak cTaTuCTUYeCKMin 3aKoH

CocTas n3ny4yeHus npy pagnoakTUBHOCTM

BbloeneHve aHeprum npu pagnoakTMBHOM pacnane

[MpeBpalleHns aNeMeHTOB NPy PaanoakTUBHOM pacnane

SloepHble peak Luun paclenneHns aaep atoMos nofg encTBMEM HENTPOHOB
MeToAabl NoNy4eHne UCKYCCTBEHHbBIX PaAMOaKTUBHbBIX 9N1IEMEHTOB
OTKpbITUE aTOMHOrO S4pa, U3MepeHne ero pasmepos, Macchl 1 3apsaa
OHEPrus CBA3N HYKNOHOB siAep aToMOB (4edyekT Macchl)

Peakuuns uenHoro neneHns ypaHa

Peakumu cnHTE3a nerknx aToMHbIX S4ep U BblAENEHNE SHeprum

Tunbl TepMOsiAEpPHbIX peakLumin B 38e34aX U 3BONIOLNS 3BE3[

Tema 3.05. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE

XUMUYECKUIA SNEeMEHT

ATOM

M3oTonbl

DBONIOLMSA NpeacTaBneHnin 0 CTPOEHNM aToMa
KBaHTOBOMEXaHWYeckas Mofenb CTPOEeHNs aToMa
Monekyna kak KBaHTOBO-XMMU4YecKas cmcrema
BewecTBo

Karannzartopol

Buokaranusartopbl (pepMeHThbI)

Monnmepsl

MoHoMmepbl

lMeprnogunyeckas cucrema

Mepnoaunyeckun 3akoH L. V. MeHgeneesa

Tema 3.06. Npouecchl HA XMMUYECKOM YPOBHE OpraHn3aumnm Matepum

XvMmyeckum npouecc
Tennosble adopekTbl NPOLLECCOB (9K30-, 3HOAOTEPMUYECKME)
[MoHATUE O XMMMYECKOW KMHETUKE

dakTopbl, BNMSAOWME HA peakLMOHHYO CMNOCOOHOCTb BEWECTB: BANSHNE KOHLEHTPaUMK - 3aKOH
OEencTByWMX Macc

dakTopbl, BNMSAOWME HA PeakLMOHHYI0 CNOCOOHOCTb BEWECTB: BANSHNE TeMMepaTypbl -NpaBunio
BaHT-Iodopa

SHeprus akTnBaumm (aHepreTnyeckunin bapbep peakumnn)

dakTopbl, BNMAOWME HA PeakLMOHHY0 CNOCOOHOCTb BEWEeCTB: KaTtanms
MoHsATMe 06 aBTOKaTaANM3e

Karanns goepMeHTaTmBHbIN

OBOMIOLMOHHASA XUMUS

IunHammnyeckoe paBHoBecCKE (XMMNYECKOE 1 (Pa30BOE)

MpwuHumn Jle Watenbe

Tema 3.07. OcobeHHOCTN BMONOrMYECKOro YPOBHS OpraHusauny matepum
CnCTEMHOCTb XUBOro

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Nepapxuyeckasi opraHnsaums X1Boro: knetka - eAMH1Mua Xneoro
Nepapxunyeckasa opraHm3aums X1Boro: nonynaums, sna, bnoueHos, buoreoueHos, brocgepa

XUMUYeCKMiA COCTaB XMBOr0: aTOM Yrinepona - raBHbIA 3NIEMEHT XMBOro, ero YHUKanbHble
0cobeHHOoCTHU

XVMMYECKUIA COCTaB XMBOro: Boaa, ee ponb B XMBbIX OpraHn3mMax

XUMUYECKNA COCTaB XUBOro: 0COOEHHOCTU OpraHn4yecknx 6UONoONMMEPOB - BbICOKAS MONEKYNsipHas
Macca, cnocobHoCcTb 06pa3oBbIBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKYN XNBOMO
OTKpPbITOCTb XMBbIX CUCTEM

OOMeH BELECTB N 3HEPTUU
CamoBocnpounsseneHve

["lomeocTas kak OTHOCUMTENbHOE AMHAMUYECKOE NOCTOSIHCTBO COCTaBa M CBOMCTB BHYTPEHHEN cpeabl
XWBOW CUCTEMDbI

Kartanutnyeckuin xapaktep XvMMnn Xnsoro

LlenoCTHOCTb XMBbIX CUCTEM, KOTOPAas NPOSBNSETCS BO B3aUMOLENCTBMW, COrNacoBaHHOM
OYHKLUNOHNPOBAHMM BCEX YPOBHEW OpraHn3aLmm Xnsoro

Tema 3.08. MonekynspHble OCHOBbI XN3HU

Monunentuapl Kak NPeawecTBEHHUKN 6ENKOB

Benkun kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMNIEKCOM CBOMCTB
AMUHOKMNCNOTbI - MOHOMEpPbI 6efKoB

YpoBHM opraHm3auny 6enkoBoi MONeKynbl (NepBUYHAS, BTOPUYHASA, TPETUYHAS, YETBEPTMYHAS)
dyHKUUM BENKOB: hEPMEHTATMBHAS, PETYNSTOPHASA, TPAHCMOPTHAS, 3alMTHas, ABUraTenbHas
NMunnabl n X OyHKLMN: SHEepreTndeckas, nunuaHbie MeMopaHsbi

Yrneeonbl U nx PyHKUUN: aHepreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBbLIX KMCNOT

HykneunHosble kucnotbl (nonuHykneotngpl) - AHK, PHK

A30TUCTbIE OCHOBaHUSA: aAEHWH, N'YaHWH, LUTO3MH, TUMUH, ypauun

KoMnnemMeHTapHOCTb, KOMMNIEMEHTAPHbIE NapPbl a30TUCTbIX OCHOBAHWIA

KomnnemeHTtapHocTb uenen JHK - ocHOBa BaXHeNwWwmx oyHKLUMIA: XpaHeHs 1 nepenayu
HacnencTBeHHOW nHgopmaumm

DYHKLUNN HYKNENHOBbBIX KACMOT M NPOLEeCChl peaynnnkaumm, TPaHCKpUnumMm, TpaHcnsaumm
"eHeTuyecknin koq

KonoH

CBowicTBa reHeTM4eCcKoro Koga: TPUNAETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHMBEPCANbHOCTb, OTCYTCTBME 3HAKOB MPEnuHaHns Mexay Tpunnetamm (KogoHamn)

4. MNopsapok 1 6ecnopsnok B npupoae

Tema 4.01. MexaHunyeckunin neTepMnHN3M. XaoTnyeckoe noseneHne ouHaMnyecknx CUCTem

LetepMnHn3m

MexaHn(cTn)4eckumin [eTEPMUHN3ZM

JlannacoBa hopMynMpoBKa MEXAHNYECKOrO OeTEPMUHMN3MA
TpaekTopus

CocTosiHME (OM3NYECKON CUCTEMDI)

HayanbHoe cocTosiHme

HuHamnyeckas cucrtema

[MorpewHocTn n3mepeHns nan4ecknx BENNYMH
YCcTOon4YnBoe 1 HeyCTon4MBOE OBUXEHME

JunHammnyeckmnin xaoc

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 18 n3s 29. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mpumepbl CUCTEM C OMHAMUYECKMM Xa0COM: NNaHEeTHblE CUCTEMbI, MOroaa v KnnuMar,
TYpOYyNEeHTHOCTb, CPOHI0BbIE PbIHKM

Otnnuue xaoca ot becnopsioka
Tema 4.02. lnHamnyeckme n ctatucTnyeckme Teopun

BeposTHOCTb

Cny4yalHoCTb

Cratmctmyeckast 3akOHOMEPHOCTb

CpenHee 3HayeHne

MonekynspHo-KMHeTUu4eckas Teopus
PacnpeneneHue (Makceenna) Monekyn no CKOpOCTSM
Cratmctuyeckoe onnucaHmne CoCTosHUS

dnykTyauns

KBaHTOBO(MexaHn4ecko)e cCoCcTosHme

BonHoBas cyHkumMA

Cratmctmyeckmin xapakTep KBaHTOBOr0 onMcaHms Npyvpoabl
OnHamunyeckas Teopus

CraTtuctunyeckas teopus

dyHOameHTanbHas Teopus

MpuMepbl oyHOAMEHTaNbHbIX ANHAMUYECKUX TEOPUIA: MEXaAHWKA, 3NEKTPOANHAMMKA,
TEPMOANHaMKMKa, TEOPUS OTHOCUTENBHOCTU, SBONOLIMOHHAS Teopus Jlamapka, Teopusi XMMU4YEeCKOoro
CTPOEHNS

MpuMepbl oyHOAMEHTaNbHbIX CTAaTUCTUYECKUX TEOPWIA:

- MONEKYNSIPHO-KMHETMYeCcKasi Teopusl, KBaHTOBas MexaHuka v gpyrue

- KBAHTOBblE TEOPWI, 3BONIOLMOHHASA Teopusi [lapBuHa, MonekynspHasi

- reHeTrKa

MPUHLMN COOTBETCTBUSA: CTATUCTUYECKME U ONHAMUYECKME TEOPUN

OrHammyeckme Teopumn kak NpubnmxeHne 1 ynpoueHne 6onee To4HbIX CTaTUCTUYECKNX TEOPUIA

Tema 4.03. KopnyckynsapHo-BonHoBoOW ayanuam. COOTHOWEHUS HeonpeaeneHHOCTeN

BonHoBsble cBoricTBa cBETA: MHTEPdIEepeHLMS, andpakLms, nonapusaums

KopnyckynspHble cBoONCTBa cBeTa: ooToapdekT

KopnyckynsipHO-BONHOBOW Oyann3m kak Bceobliee CBONCTBO Matepun

[e Bpoiinb: obwas noes n popmyna cBa3n Mexay MMMNynbCOM YacTuLbl 1 ee ANVHOW BOJHbI
BonHoBsble ceorcTBa YacTuu,. dudpakumsa anekTpoHOB. SNEKTPOHHbIA MUKPOCKON
MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CooTHowWeHWe HeonpeneneHHOCTeNn KoopamHaTa-umnynbe (CKOpOCTb)

CoOTHOLWWEHWE HeonpeaeneHHOCTeNn aHeprus-Bpems

COoOTHOLWEHMS HeonpeneneHHOCTEN Kak CneacTsme HEBO3MOXHOCTY HEBO3MYLLAIOWMX U3MEPEHNT
COOTHOLWEHWS HeonpeaeneHHOCTen Kak pe3ynbTaT KBAHTOBbIX oyKTyauuia
IKCnepuMeHTanbHble 40Ka3aTeNnbCTBa CNOXHOM CTPYKTYpbl BakyyMa: agpdoekT

Kasumunpa, poxaeHue snekTpoH-NO3UTPOHHbIX Nap B 3N1EKTPUYECKOM rose

Tema 4.04. MNpuHUMN 0ONONMHUTENBHOCTYU

KopnyckynspHO-BONHOBOW Ayanv3m
MpuvHUKMN LONONAHNTENBHOCTU B KBAHTOBOW MEXaHUKe

I3mMepeHne B KBAHTOBOI MEXaHUKe Kak pe3ynbTaT B3aMMOAenCcTBMS MUKPOoObekTa ¢
Makponpubopom

HeBO3MOXHOCTb HEBO3MYLLAIOWMX U3MEPEHWI
HeoTtpoenumocTb Habngatens ot Habnwgaemoro obbekTa

KETPOHHBH
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B03MOXHble 3HAYeHNS OU3NYECKMX BENINYNH: OUCKPETHBIA U HEMPEPbIBHbIA CNEKTP
dusmnyeckne BeNNYMHbI, UMeKoLWNe onpeaeneHHoe 3Ha4yeHe B JaHHOM COCTOSIHUM
dunanyeckne BENNYMHbI, He NMetoLWMe ONPeaENneHHOro 3Ha4eH1s B JaHHOM COCTOSHUN
MpUHLMN BONOAHWUTENBHOCTA B LWUMPOKOM CMbIC/E KaK HEOBX0AMMOCTb HECOBMECTUMBIX, HO
B3aMMOOMOHSAIOWNX TOYEK 3peHUs A5 NONHOro NOHMMaHWs npegmeTa unu npouecca
Tema 4.05. NMprHuUMn BO3pacTaHmsa aHTponun

dopMbl IHEPrUKN: TENNOBAS, XMMMYECKasl, MexaHm4yeckas, anekTpuyeckas

NepBblil 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPIX NPy ee NpeBpalLeHnsx
3aMkHyTas (M301MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepmoonHammyeckoe paBHoBecKe

BTopon 3akoH TepMOAUHAMUKM KaK NPUHLMUN BO3PACTaHUS SHTPOMUM B 3aMKHYTbIX CUCTEMAX
SHTPONUS Kak onM3n4ecknin UHANKAToOp HanpasneHns BpeMeH

ObpaTtumble U HeobpaTUMble NPOLIEeCChHI

SHTpONUS Kak namepsemas ouamdeckas BennymHa (npuseaeHHas Tennota)

N3meHeHue aHTponun Ten npu TennoobMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKI KaK MPUHLAM HAanpaBieHHOCTM TennoobMeHa (0T ropsivero K
XONo4HOMY)

KayecTBo (LEHHOCTb) aHeprum

Bblcokoka4yecTBeHHbIe (DOPMbl SHEPrUN: MEXaHNYecKas, anekTpuyeckas

Hwn3kokayecTBeHHas popma sHepruu: tennorta

[MoHuXeHne ka4yecTBa TEMNNOBON SHEPIUM C MOHUXEHNEM TeMNepaTypsbl

OHTPONNS Kak Mepa HEKa4eCTBEHHOCTUN SHEPrum

Btopoit 3akoH TepMOAMHAMUKIM KaK MPUHLIMN HEN3OEXHOrO NOHMXEHUS Ka4ecTBa SHePrumn
SHTpoONMs Kak Mepa MonekynsipHoro becrnopsiaka

CraTtnctnyeckas npupoga BTOPOro Havana TepMoanHammnkiu

Bropoi 3aKoH TepMoaMHaMMKKM Kak NPUHLMN HapacTaHmusa becnopsaaka n paspyweHms CTPyKTyp
IHTPONUS Kak Mepa OTCYTCTBUS UHpOpMaLLMK

OCHOBHOW NapaioKC 9BOMOLUMNOHHON KapTUHBI MMpa: 3aKOHOMEPHOCTb 3BOIOLUM Ha doOHE
BCeobLlero pocta sHTponun

3HTpOI'IVI9| OTKprTOI7I CNCTEMDbI: MPON3BOLOCTBO SHTPOMMNN B CACTEME, BXOOAWMIA 1 BbIXOASAWNIA
NOTOKWM SHTPONMNN

TepmoanHamuka XusHu: gobbiBaHne ynopsao4eHHOCTM U3 OKpyXatower cpeqpl
TepMoaguHammka 3emMnn Kak OTKPbITON CUCTEMBI

Tema 4.06. 3aKOHOMEPHOCTY CaMoopraHn3auun

CuHepreTumka - Teopus caMoopraHnsaumm
CuHepreTumka - MEXAMCLUMNANHAPHOE HanpaBneHne nccnenoBaHunia
CamoopraHnsauus (B NPUPOLHbLIX 1 CoUManbHbIX CUCTEMAX)

|_|pI/IMepr camMoopraHm3aunmy B NPOCTENWNX CUCTEMAX: Na3epHOe N3nyyeHne, a4enkm EeHapa,
peakuuns 58”0YCOB&->K8.6OTI/IHCKOI'O, crnnpanbHbl€ BOJIHbI

HepaBHoBecHas cucrema

MoTokwn (BewecTBa, aHepruu, 3apsna n T7.4.) B HepaBHOBECHbIX CUCTEMAX
Heobxonmmble yCnoBusi camoopraHn3aunn: HepaBHOBECHOCTb U HENIMHEHOCTb
Ynpasnsoowmi napameTp

[Moporosbii xapakTep (BHE3AMHOCTb) cCaMOopraHn3aumm

Touka budpypkaumm kak MOMEHT Kpuanca, NoTepmn yCTONYNBOCTU

PocT donykTyaumin B6nmsm Toukmn bucpypkaumnm (TeopeTmyeckoe nonoXeHne n npumepsbi)
Crabunuzaums conykTyauuii 3a To4kom brudpypkaumm (nopsaok M3 xaoca)

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 20 n3 29. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY
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CVHXpOHU3aLMs YacTe CUCTEMbI B pe3ynbTate camoopraHm3anmm

HeBO3MOXHOCTb TOYHOrO NPOrHo3a byaywero 3a To4Kon budpypkauunm

[MoHMXEHME BHTPOMUN CUCTEMbI MPU CaMOOPraHmM3aLnn

MoBblWeHME 3HTPONUN OKPYXarowWen cpenbl Npy camoopraHn3aumm

Lduccnnaums (paccesHne) sHeprum B HEPaBHOBECHOW CUCTEME

IduccunaTtneHasa cTpyktypa

KoHKypeHUunsa gmuccmnaTtmBHbIX CTPYKTYP

YHuBepcanbHbIi 93BONOLMOHM3M KakK Hay4yHas MporpamMa COBPEMEHHOCTU, ero uenm
MpuHUKMNBI YHMBEPCANbHOrO 9BONOLMOHMN3MA:

- BCE CYLLeCTBYET B Pa3BUTUN;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLLECCOB CaMoopraHn3aumu;

- 3aKOHbl MPMPOAbI KakK NPUHLMMNbI 0TOopa AO0NYCTUMbIX COCTOSIHUA N3 BCEX MbICIIUMBbIX;
- (pyHOaMeHTanbHas n HeycTpaHuMas posfb CNy4aHOCTU N HEONPEOEeNeHHOCTH;

- pa3BuMTUE KakK YepenoBaHNEe MeONeHHbIX KONMMYECTBEHHbIX U ObICTPbIX Ka4ECTBEHHbIX M3MEHEHWI
(6ucpypkaunin);

- HEMNpencka3dyeMoCTb NyTn BbiXo4a N3 TOYKU 6V|cpyp|<au|/|m (I'IpOLUJ'IOG BNNAEeT Ha 6y11yu1ee, HO HE
onpegendet ero);

- yCTOVI‘-II/IBOCTb N HAOEeXHOCTb NPUPOAHbIX CUCTEM KaK pe3ynbTat NX NOCTOAHHOIo OGHOBJ’IGHVIFI;
- KO3BOMOUUA passmsalou.teVlcg CNCTEMDBI U OKpY)KG.POLI.I,GVI cpenbl

5. OBONOLMOHHOE ecTecTBO3HaAHNE
Tema 5.01.KocMonorus

Kocmonorus - Hayka o0 CTpoeHun n asonounmn BeceneHHom
O[HOPOAHOCTb M M3OTPOMNHOCTb BeceneHHoi B Gonbwmnx macwtabax
XuMunyeckun coctaB BceneHHoM - faHHble CNeKTpanbHOro aHanmsa
Monenun 6eckoHeYHOol B MPOCTPaHCTBE CTauMoHapHon BeceneHHom
SdhdoekThbl 0bLein Teopn OTHOCUTENBHOCTH:

- ICKPVBNEHWE NPOCTPAHCTBA BONN3N TAXENbIX Macc

- CylecTBOBaHMe "4yepHblx Oblp"

- MOHATUE KPMBU3HbI MPOCTPaHCTBA

- FPaBUTALMOHHbIE BOMHbI

["paBnTauMoOHHbIN pannyc (paguyc ciepbl Weapuwmnboa)
HunHamnyeckas mogenb BceneHHon ®prnamaHa

O6Hapy>XeHne KpacHOro CMeLeHns NMHUIA B cnekTpax ganekmx ranakTuk, 4To ¢ NoMoLbio adodpekTa
Lonnepa o3HavaeT "pasberaHune ranakTuk"

Pacwunpenune BceneHHol 1 3akoH Xabbna
Kocmonorunyeckas monenb HectaumoHapHo BeceneHHo SiiHwTenHa-Ppramana

PaanuuHble cueHapun pa3suTrs BceneHHon: oTKpbITas, Nynbcupytowas u 3akpbitas MOGENN
3BOMIOLMM

MNpobnema n3mepeHns cpenHen NNOTHOCTM BeceneHHol
Teopwus Bonbworo B3pbiea (. [[amoB)

MNpenckasaHune TemnepaTypbl (OOHOBOrO MUKPOBOIHOBOrO U3My4eHMS U 0BHapyXeHne PeNNKTOBOro
ooHa n3ny4yeHus

Mpobnema KOCMONOrM4eckol NOCTOSIHHOM 1 oueHKa Bo3pacTa BeeneHHol

N3mepeHne napameTtpa Xabbna n obHapyXeHue yaenbHOro yCKkoOpeHns Halwero Mmpa
HabntogaTtenbHbI TECT TEOPUW - AaHU3OTPOMNNS PENTUKTOBOTO MU3NTy4EHUS

PaznunyHble anoxm Hawein BceneHHon: poxaeHne NpoCcTpaHCTBa-BPEMEHN, CTaaNs UHAPNSLUN,
POX[EHWNe BelecTBa, PoxaeHne n3bbitka 6aproHoB, anekTpocnabblii (a3oBbli nepexom,
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KBAPKW W FMOOHbI - POXAEHME NPOTOHOB U HEWTPOHOB, NEPBUYHbI HYKNEOCUHTE3, AOMUHNPOBaHNE
TEMHOIA MaTepum, pekoMbrHaums Bogopoaa, obpasoBaHune KpynHoMaclwTabHoi CTPYKTYpbI
BceneHHomn

OcHoBHble HabnaatenbHble TeCTbI Teopun: pacrnpocTpaHEeHHOCTb JIErknx aneMeHToB B KOCMOCE,
npo6neMa CUHIYNAPHOro COCTOAHUA, OTKPbITUE N NCCnenoBaHne prnHOMaCLUTa6HOI7I CTPYKTYypbI
BcenenHon, rpaBnTalMOHHbIE NNH3bI

Mpobnema TeMHOI MaTepum

YcTonumsocTb BceneHHoM 1 aHTPOMHbIA MPUHLAN

dyHpoaMeHTanbHble B3aUMOAENCTBNSA N MUPOBbIE KOHCTaHTbI

Tema 5.02. KocmoroHus. ["'eonormnyeckas asonoums

KocMoroHus - pasgen aCTpoHOMUM, N3y4atoWwmin NPONCXOXAEHNE N PA3BUTUE KOCMUYECKUX TEN U UX
cucTem.

3pFO,EI,I/I‘-IeCKaFI rmnoTtes3a, no3sonswasd BOCCTaHOBUTb NCTOPUIO OTOENTbHOIo obbekTa no
Haﬁﬂl-Oﬂ,eHVIIO MHOTInNX 06'beKTOB, Haxo4sWnxXcs Ha pa3HblX 3Tanax sBoounin

PacnpeneneHue 3Be3n no cnekTpam 1 cBETUMOCTSAM (guarpamma [repuwnpyHra - Paccena),
oTpaxarowas MoLenb 3B0NUMM 3Be3bl B 3aBMCUMOCTU OT €€ Macchbl.

CnexTpbl 3B€34, SHEPrns 3Be3,

Stanbl 06pa3oBaHUs 3Be3abl

STanbl 3BONIOLUMM 3BE3 NPU PasHbIX Maccax

ConHue - 38e34a Halemn NNaHeTHON CUCTEMBI

Mogenb BHyTpeHHero cTpoeHns ConHua

Komnnekc conHe4yHom akTMBHOCTH

LInknbl CONHEYHOW aKTUBHOCTM, NMPU3HAKW YCUNEHNSI CONHEYHO aKTUBHOCTU 1 MPUYUHDI
ConHe4yHoe n3ny4yeHne, CONHEYHbIN BETEP, CONHEYHO-3EMHbIE CBA3M

MarHuTHble nons ConHua n nnaHet

OueHka Bosdpacta ConHua, 3emMnu n nnaHet

"mnoTe3bl 0 npoucxoxaeHun ConHua n nnaHet: runotesa KaHta - Jlannaca, runotesa O.1O.
Wmnpora

Hawa nnaHeta 3emns, ee hopma, XMMUYECKUIA COCTaB
MarHutocdpepa 3emnu, CTPYKTypa MarHUTHOrO MOJS, ABUXEHMS MarHUTHbBIX MNOJHOCOB
BHyTpeHHMe 06onouku 3emnu n MetToabl NCCNnenoBaHus ee rnybuH (cerncmopassenka)

AnekTpuyeckoe none 3emMnun, anekTpPoOMarHUTHble BpalleHusi B sape 3eMnm 1 npouecchl Ha
MOBEPXHOCTY

3eMHas Kopa 1 ee 3BoNumns (reonormyeckas UCTopus);

JInTocepHble NNNTLI, NaBarowWwme Ha BEPXHEN MaHTUN - acTeHocoepe,
OkeaHunyeckas n KOHTMHEHTanbHas 3eMHast Kopa, CBA3b €e 3BONOLUUN C 3BOMIOLMEN XNBOrO HA HEN
[Mpouecchl camoopraHn3auum B ropHbIX nopoaax

Mpoueccol B naHawaddTHOM cpepe

N3nyyeHne 3emnu kak HarpeToro Tena

OHTPONUIAHLIA banaHc 3emnu

PannoakTnBHOCTb Kak hakTop Tennosoro 6anaHca 3emnu
BosHuKHOBEHME OKeaHOB 1 atMocepsl

Mpouecchl B okeaHe 1 aTMOcepe Ha rpaHn xaoca v nopsaka
ATMocdbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaeHne CoNHEYHOro ceBeTa Yyepes atmocqgepy

O30HOBbIV CMON U NPUYNHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensemblii npoueccamm TennoobmMeHa, BnaroobmMeHa n LmpKynaumm
aTtMmocagoepbl

Mmaopocdoepa 3emnu, Boaa 1 Xn3Hb
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dpakTanbHas reoMeTpusi Npupoabl
BoaHrkHOBEHME Brocahepbl Kak peaynbTaT reonornyeckor 3BonoLmMmn 3emnu

Tema 5.03. NpoucxoxaeHne XnsHu

[MepBryHas atmocdepa 3emnu

ABUNOreHHbIN CUHTE3

MepBrYHbIN BynboH

Mpenbuonornyeckuin otbop

MoHaTMe 0 Bronornyeckmx MembpaHax

Koauepsartbl

MeTepoTpodbl

ABTOTPOQOLI

AHaspobbl

A3pobbl

[MpokapuoTsbl

JyKapuoThbl

onobnos

eHobuno3

NcTopuyeckue KoHUENUMM NPOVCXOXAEHNS XU3HN: KpeaunoHU3M, runotesa naHcnepmum,
04HOKpAaTHbIA abroreHes, MOCTOSIHHOE CamM03apOXAeHNE, CTaUMOHAPHOe COCTOSIHNE
Tema 5.04. buonornyeckuii 3BOMOLNOHN3M

dsontouuns, ee atpmnbyTbl: CAaMONPON3BONIbHOCTb, HEOOPATMMOCTb, HAaNPaBNEHHOCTb
Buonornyeckas asonoums

OBOMIOLUMOHHAsA KoHuenuns Jlamapka

NapsuHn3m

CanbTaumoHnsm

CurHTEeTMYeCKasa Teopust aBONOLNN

MonekynsipHas apontoumns

"eHoooHL

OneMeHTapHas 3BOMOLNOHHAA CTPYKTypa - Nonynsauns

OneMeHTapHbIi HACNeACTBEHHbIV Matepman - reHooH4 NoNynsaumMm
OneMeHTapHoe SBNEeHNE 3BONKOLNN - NUBMEHEHNE reHOGOOHAA NONyNsALnn

SneMeHTapHbIe 3BOJOLIMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsLUMOHHbIE BOJHbI,
N30N51UNS, eCTECTBEHHbI 0TOOpP

Bopbba 3a cywecTBoBaHmne

dopMbl 0TOOPA: ABMXYLWMIA, CTAOMAN3NPYIOWWIA, AN3PYNTUBHbIN
Mukpoasonouns

Makpoasontouus

OwnsepreHuns

Tema 5.05. |/|CTOpI/I$I XWN3HW Ha 3eMne 1 METObl CCNenoBaHNs 3BONOLMN

VIMeTb NOHATNS O reonorMyecknx apax n nepuoaax

KpunTtosomn, dpaHepo3on

CB#A3b rpaHuL Mexay apamu C reonorm4ecknMm n NaneoHToNnorM4eCKUMmM N3MeHEeHSaIMN
HekoTopble BaxHenwme apoMopdo3bl: POTOCUMHTES, 3yKapUoTbl, MHOMOK/IETOYHbIE, CKeneT
OCHOBHble TakCOHOMMUYECKME rPynMbl PACTEHUA N XMBOTHbIX U NOCNEO0BATENIbHOCTb UX SBOMIOLMM:
- MOJITTIOCKM

- pblbbl
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- 3eMHOBOHble (amdombum)

npecMmblkarowmecs (penTunmm)

ATULbI

Maekonutawwme

FONOCEMEHHbIE

NOKPbITOCEMEHHbIE

LiIBETKOBbIE

[MpokapuroThbl

dunoreHes

OHTOreHes

Apantauns

Apomopco3

MoHATME 0 donope, doayHe

MeTtonbl nccnenoBaHNS 3BONOLMMN: MANEOHTONOMNS (MCKONaeMble NePeEXoaHbIe OOPMBbI,
naneoHToONnornyeckme psaabl, NoCnenoBaTenbHOCTb MCKONAEMbIX OOPM)

MeTonbl UccnenoBaHns aBontounn: buoreorpadomst (conoctaBneHne BULOBOro CocTaBa ¢ UcTopueit
TEepPPUTOPUIA, OCTPOBHbBIE CPOPMbI, PENTUKTbI)

MeToabl uccnenosaHns aBostoLMK: MOpdhonornyeckmne MetTobl (yCTaHOBNEHNE CBA3M MexXdy
CXOLCTBOM CTPOEHUS N POACTBOM CpaBHUBAEMbIX (OOPM, pyAUMEHTAPHbIE OpraHbl, aTaBnU3Mbl)
MeToabl uccnenoBaHMs 9BOMOLMN: SMOPMONOrnYecke MeToabl (3apoableBOE CXOACTBO, MPUHLMM
pekanuTynaumm)

MeTtoabl uccnenoBaHMs 9BOMOLMN: FEHETUYECKE METOAbI, METOAbl OUOXUMUUN 1 MONEKYNSPHON
6vonorun, MeToabl MOAENNPOBAHNS, 9KONOrMYECKME METOAbI

Tema 5.06. (eHeTuKa 1 aBonoUNS

"eHeTnka
["eH
Annenb
XpOMOCOMbI
["eHoM
["feHoTMN
deHoTUN

CBoiicTBa reHeTN4eckoro Matepumana: oUCKPETHOCTb, HEMPEPbLIBHOCTb, MMHENHOCTb, OTHOCUTENbHAS
CcTabunbHOCTb

I3MeH4MBOCTbL: Hacnegyemas (reHotunuyeckas, MyTaumoHHas)

Mi3amMeH4YnBOCTb: HeHacnegyemas (peHoTununyeckas, MoanpukaLmMoHHas)

MyTareHHble pakTopbl

MpryunHbl MyTaUUi

CsowicTBa MyTauui

Ponb MyTaLmin B 3BOMIOLIMOHHOM Npouecce

MonynaunoHHas reHeTuka

["eHeTu4yeckme xapakTepuCTUKMN NONyNsaLUMK: HacNeoCTBEHHAs reTeporeHHoCTb

["eHeTuyeckne xapakTepUCTUKN NONyNSALMK: BHYTPEHHEE reHeTUYeCcKoe eAMHCTBO
["eHeTu4eckme xapakTepuCTUKN NONyNsaLMK: AMHAMUYECKOe paBHOBECUE OTAENbHbIX FEHOTUMOB

6. Buocpepa n yenosek
Tema 6.01 SkocucTembl

[NoHsATNE 3KOCUCTEMDI
OneMeHTbl 3KocncTeM (broTon, buoLeHo3)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BuoTtnyeckas CTpykTypa aKoCUCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI

Buabl npypoaHbIX 9KocKCTeM (03epo, Nec, NyCTbIHA, TYHAPA, .., OkeaH, buocdepa)
[Mywesble (Tpodomyeckre) uenu, nupammnabl

DHepreTnyeckne NOTokM B akocuctemax, npasmno 10%

Skonornyeckme akTopbl: buotuydeckne n abrnoTnyeckme akTopbl, aHTPOMOrEeHHbIE (DAKTOpPbI
DopMbl BMOTUYECKMX OTHOLIEHWI (XIWHUK-XEPTBA, Napas3nTnamM, HEMTPaIn3m)

[Mpenenbl TonepaHTHOCTH

Cpena obuTaHus 1 aKonornyeckas Huwa

Tema 6.02. buocepa

Buocgoepa

BewecTBo: XnBOE, KOCHOE, BMOreHHoe

["eoxmMmnyeckme goyHKLMN XUBOro BeLecTea:

- rasosas

- KOHLUEHTpaunoHHas

- eCTpyKTMBHas

- cpenoobpasyowas

- 9HepreTuyeckas

BuoreHHaa Murpaums aToMoB XMMUYECKUX 3NIEMEHTOB

Buoreoxummnyeckne NpUHUUNBLI MUTPaLNN: CTPEMIIEHME K MAKCUMYMY NPOSBIIEHNS
BroreoxnuMmnyeckne npMHUMNBLI MUrpaummn: 3BONOLMS BUOOB, yBENNYNBAIOWMX OUOrEHHYIO MUTpaLMIo
BnnsiHne kocMuyeckmnx coakTopoB Ha Brocdepy: paanaumnoHHbIi GOOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONTHEYHO-3EMHble CBA3N (renmobronorus)

Tewma 6.03. Yenosek B 6roccpepe

AHTpoOMnoreHes
[MNaneoHTONOrNS
Mpumatbl, AHTpoONon b

Yenosek ymenbii (Homo habilis), Yenosek npsimoxogswmin (Homo erectus), Henosek pasymHblii
(Homo sapiens)

HeaHpoepTtanbupl

AnbTpyunam

Heonutnyeckas pesonouns

IKonornyeckmne nocnencTsms HEONMMTUYECKON PEBONIOLMM

Kossontoums

OKONOrnM4ecknii cTatyc Yyenoseka

Pacbl n pacoreHes, BoamoxHblie nyTu aBontoummn Yenoseka, Ponb coumanbHbiX 1 61MON0ormnieckmnx
9BOSIOLNOHHbIX 0aKTOPOB

Tema 6.04 'nobanbHbIli 9KONOrMYECKNIA KPU3NC

3arpsasHeHve okpyxarouen cpenbl (MHrpeaneHTHoe, omsnyeckoe, OeCTPYKTUBHOE)
NHaukaTtopbl rnobanbHOro aKonornyeckoro kpuauca:

- NAPHUKOBbIN 3PdEKT

- CTOLLEHVE 030HOBOIO Cos

- jerpagauns necHblx, 3eMenbHbIX, BOOHbIX PecypcoB

- CHUXeHne bropasHoobpasms

MoHATMe Hoocdepbl Kak atana pas3snTus Bruocdpepbl NPy Pa3yMHOM PErynnpoBaHMN OTHOLWEHWIA
Yyenoseka v npupoapl

YcToumBoe pa3Butme kak KOMIPOMUCC MeXOy CTPEMIIEHEM YeNoBEYEeCTBa Y A0BNETBOPSATbL CBOM
noTpebHOCTN 1 HeoBXOAMMOCTbLIO COXpaHeHUst Brocdepbl ans 6ynyLmMx NOKONEHWIA

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 25 n3 29. il yLH,lfIP EPCHTET
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7.1. OcHOBHas nuTeparypa:
KoHuenumn coBpeMeHHoro ectectso3HaHus, ropenos, AHaTonnin Anekceesund, 2012r.

1) KoHuenuun coBpeMEHHOr0 eCTECTBO3HAHMS: YyebHoe nocobue/ B.®. TynnHoB.-M.:
W3patenbcko-Toprosas koprnopauuns "Hdawkos un Ko", 2011.-484 c.

http://znanium.com/bookread.php?book=414982

2) KoHuenumn coBpeMeHHOro eCTeCTBO3HAHWS: KOHCNEKT nekuuii: yyeb.nocobue/ C.K. Abaynes.-
PoctoB H/L: deHukc, 2012.- 349, [1] ¢ . : nn.- (Bbicwee obpasoBaHue).
http://www.bibliorossica.com/book.html?currBookld=12256&In=ru&search_query=

3) PysaBuH I". M. KoHuenuumn coBpeMeHHOro ectecTBo3HaHus: YuebHuk / .. Py3aBuH. - 3-e uag.,
ctep. - M.: UHD®PA-M, 2012. - 271 c.

http://znanium.com/bookread.php?book=232296

4) bepoHukosa, B.M. KoHuenuun coBpeMeHHOro ectecTBo3HaHus [TeKCT: aneKTPOHHbIA pecypc] :
KoHcnekT nekumin / B. M. BepaHukosa ; M-Bo obpasoBaHus n Haykn PD, KasaH. (Mpusonx.) doeanep.
YH-T, IH-T dounaukn, Kad. Bbldncn. omamkm n MogennmpoBaHmns oms. NpoLeccos .? SNeKTPOHHbIe

naHHble (1 doann: 1,19 M6) .? (KasaHb : KasaHckuin penepanbHbivi yHuBepcutet, 2014) .? 3arn. ¢
aKkpaHa .? [Insa 3-ro kypca .? Pexum goctyna: Tofbko ANs CTYOEHTOB U COTPYAHMKOB KDY .?

7.2. [lononHutenbHasa nuteparypa:
KoHuenuwnn coBpemMeHHoro ectectBodHanms, KapneHkos, CtenaH XapnaHosud, 2006r.

KoHuenunn coBpeMeHHOro ectecTBo3dHaHnus, JlaspuHeHko, Bnagummnp Hukonaesuny;PaTtHrkos,
BaneHTuH Metposuy;ronybb, Bacunnin deodpaHToBmY, 2004r.

WNctopus actpoHommm B Kasanu, Hedpenbes, tOpuin AHaTonbesuny;CaxnbynnnH, Hanne A6oynnosuy,
2010r.

WNctopus actpoHommm B Kasanu, Hedpenbes, tOpuin AHatonbesuy;CaxmnbynnumH, H.A., 2009r.

5) NNewkeswny T. I'. KoHuenunn coBpeMeHHOro eCTeCTBO3HaHUSA: COLMOryMaHnTapHas
NHTEepnpeTaums cneundgunkm CoOBpeMeHHol Hayku: YyebHoe nocobue / T.IM. Jlewkeswu. - : HALL
WHdopa-M, 2013. - 335 c.

http://znanium.com/bookread.php?book=342109

7.3. UHTepHeT-pecypcCbl:

Kypc nekuum no ancumnnuHe "KoHuenumm COBPEMEHHOIO eCTeCTBO3HaHUA" -
http://www.limm.mgimo.ru/science/

Kypc nekuuin no ancumnnuHe "KoHuenumm COBPEMEHHOIO eCTECTBO3HAHUA" -
http://www.ugatu.ac.ru/ddo/KSE/01/index01.htm

Nexumn no gucumnnnnHe "KoHuenumm COBPEMEHHOIO eCTECTBO3HAHNSA" -
http:/gendocs.ru/v24113/nekunn_- _KOHUENUMN_COBPEMEHHOIO_eCTeCTBO3HaHUA

Jlekummn no ectecTBo3HaHMIO - http://gendocs.ru/v16288/nekunn_-_ectecTso3HaHue

Hegoenbes 10.A., Boposckux B.C., Nanees A.W., BepaHukosa B.M., 1émuH C.A., MNMaHunwes O.1O.
EcTecTBeHHOHay4YHas kapTuHa mmnpa / Hayd. pea. H.A. CaxnbynnuH. ? KasaHb: KasaH. yH-1, 2011. ?
Y. 2. ? 221 c. - http://www.kpfu.ru/main_page?p_sub=8514

Hedenpbes [0.A., Boposckux B.C., Nanees A.U., IémnH C.A., NaHuwes O.10., Kamaneesa A.P.,
BepaHukosa B.M. EctecTBeHHOHay4Has kapTuHa mupa / Hayd. pea. H.A. CaxubynnuH. ? KasaHb:
KasaH. yH-1,2011. ? 4. 1. ? 216 c. - hitp://www.kpfu.ru/main_page?p_sub=8514

8. MarepuanbHo-TexHU4eckoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

KETPOHHBH
B_EPCHTET
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OcBoeHve gncunnnuHbl "ECTeCTBEHHOHay4YHas kapTuHa Mupa" npegnonaraeT NCNonb3oBaHne
cnepyolero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6bonee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboit Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaasaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 650K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens siBNsieTCs KMYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIIOWNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtenb MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 OOCTYMHOW ANSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopus TakXke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbLIA KOMMbLIOTEP,
NMLEH3NOHHOE NPorpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMbioTepHON cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme " bubnuoPoccurka", oocTyn K KOTOpPOI NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npenctaBneHbl KONNEKUMM akTyanbHOW HAayYHOW 1 y4ebHo
nuTepartypbl N0 ryMaHMTapHbIM HaykaMm, BKoYaowme B cebs nybnmkaumm Beoylmx pOCCURCKNX
n3natenbCTB ryMaHUTaPHOW nuTepaTypbl, U34aHMS HA aHTIMACKOM A3blKe BEaYLMX aMEPUKAHCKNX 1
€BPOnencKkmx n3naTenbCTB, a TakkXe pefkue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYN K HEOOX0AUMbIM 4NSt
obpasoBaTesibHOro npoLecca n3gaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOoBaHUSAM (henepanbHbIX rOCyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTaHAAPTOB
BbICLEro npodeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoteyHoi cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMAM hefepanbHbIX roCyAapPCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIETO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

nsa obecneyeHns ycnewHoro y4ebHoro npouecca Ha CEMUHAPCKNX 3aHATUAX MO QUCLUMNIINHE
"EcTecTBEeHHOHay4yHas KapTuHa Mmpa" OOMXEH UCNOMb30BaTbCS KOMMbIOTEPHbBIN Knacc Ans
NpoBeOeHNst TECTOBbIX 3aHATMIA U NnpocMoTpa DVD-guckos no temam, Tpebytowmm bonee rnybokoro
OCBOEHMS NpK NOMOLLUMN BU3yanm3aunmn Ha gucnnee (MpoucxoxaeHne n asonoums BeceneHHonm,
npoueccol B Hegpax ConHua v 3Be3[, BHYTPUKNETOYHbIE NpoLecchl 1 T.4.) Bo3amMoxHO nposeaeHune
HEKOTOPbIX IEKLUNOHHbBIX 3aHATUIA C MPMMEHEHEM MYNIbTUMEANAHOro 06opynoBaHMA
(BnoeonpoekTopa, HoyTbyka) Nnu HarnsaHbIX CPeacTs 00y4eHusl.

TpebytoTcs:
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1) MynbTume oninHas ayautopus.
2) KoMnboTepHbIN Knacc.

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050100.62 "Meparornyeckoe obpasoBaHune" 1 npodounto noarotoskn ObpasoBaHue B
obnacTu pooHOro (TaTapckoro) si3blka 1 NUTepaTypbl .

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 28 n3 29. iis yHlf[
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