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MporpamMma aucumnnuHbl "EcTecTBEHHOHAYYHas kKapTuHa Mupa"; 44.03.05 MNeparornyeckoe obpasoBaHvie (C ABYMS MPOHUNAMA
MoAroTOBKM); cTapwuii npenoaasatens, 6/c OemuH C.A.

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.

3anaym 0CBOEHUS ANCLMNINHDI:

- U3y4eHune N NoOHNMaHNE CYLLHOCTUN (PyHOAMEHTaNbHbIX 3aKOHOB NPUPOabl, ONpenenstoLmx obnuk
COBpPEMEHHOro ecteCTBO3HaHus, K KOTOpbIM CBOOUTCA MHOXECTBO YaCTHbIX SaKOHOMepHOCTeVI
pumankn, aCTPoOHOMUN, XUMUN, TEONOTNN, 6uonorum un aKonormu, a Takxe o3HakomneHume c
npunHUMnammn Hay4Horo MogenmpoBaHms NprUpoOHbIX SBIEHUI;

- NOHWMaHWe 3a0a4 1 BO3MOXHOCTEWN paunoHanbHOro eCteCtBeHHOHay4YHoro Metona, ero
OOMONIHUTENBbHOW npnpoabl MO OTHOWEHNIO K TYMaHUTAPHbIM METOOAM OCBOEHUA OEeNCTBUTENbHOCTMH;

- joopMmpoBaHne I'Ipe,EI,CTaBJ'IeHVII7I O CMEHe TUMNOB Hay4yHoM paunoHanbHOCTU, O PEBOJTIOUNAX B
€CTeCTBO3HAHUN N CMEHE Hay4HbIX NMapagnrMm Kak Ko4eBblX 3Tanax pa3Bnutna eCTeCTBO3HAHUA;

- (POPMMpPOBAHME SICHOrO NPELCTABNEHNS O (PU3NYECKOIA KAPTMHE MMpPa Kak OCHOBE LIENIOCTHOCTA 1
MHOroobpasus npMpoabl;

- NOHMMaHVe CneungunKn ryMaHTapHOro 1 eCTECTBEHHOHAYYHOrO KOMMOHEHTOB KyNbTypbl, €€
CBSA3U C 0COBEHHOCTSIMM MbIWNEHWUS, MPUPOABI OTHYXAEHNS 1 HEOBXOAMMOCTM NX BOCCOEANHEHUS
Ha OCHOBE LIeNIOCTHOrO B3rnsifa Ha oKpyXarowmin Mup;

- MOHMMaHWe NPUHLMMOB NPEEeMCTBEHHOCTM, COOTBETCTBUSI U HEMNPEPLIBHOCTY B U3Y4YEeHWUN NPUPOAHI,
a TakXxe HeobX04AMMOCTM CMEHbl aleKBATHOMO A3blka ONUCaHNS MO MEPE YCNOXHEHWUS MPUPOLHbIX
CMCTEM: OT KBAHTOBOW 1 CTaTUCTUYECKOW COU3MKI K XUMUMN 11 MONEKYNISIPHOM BMONOTN, OT HEXMBbIX
CUCTEM K K/IeTKe, XMBbIM OpraHuamam, 4enoBeky, buocapepe v obLwecTsy;

- MOHUMaHWE CYLWHOCTU XMN3HW, NPUHLMUMOB OCHOBHbIX XXMN3HEHHbIX NPOLIECCOB, OpraHn3auunm
6rocdpepebl, Pony YENOBEYECTBA B €€ BOMOLINN;

- 0CO3HaHwue Npupoabl, 6a30BbiX NOTPEOHOCTEN N BO3MOXHOCTEW YeNOBeKa, BO3MOXHbIX CLIEHapVEB
Pa3BUTUSI YENOBEYECTBA B CBA3W C KPU3NCHBIMU SIBNEHUsIMK B Buocdepe, ponu
€CTEeCTBEHHOHAY4YHOro 3HaHWsl B PELEHMIN CouMnanbHbIX NPOBNEM 1 COXPAHEHUN XU3HU HA 3EMNE;

- popMMpoBaHMe NPeacTaBleHniA 0 MPUHLIMNAX YHUBEPCANbHOrO 3BOMOLMOHN3MA Y CUHEPTeTUKM
KakK OManekTU4eckmx NpuHUMnax passuTms, X NPUIoXeEHNe K HEXMBOM 1 XUBOI Npupoae,
4enoBeky 1 obwWecTBy;

- NOHUMaHne Ponnm NCTOpPNYECKNX N COLUMOKYNbTYPHbIX (paKTOpOB M 3aKOHOB CaMoopraHmn3auumun n B
npouecce pa3Bntnga eCteCTBoO3HaHNA N TEXHUKK, B NMpouecce guanora Haykm m O6LI.I,eCTBa.

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

JaHHas yyebHas oucumnnnHa BkatodeHa B pasgen " b1.6.7 OucunnnunHel (Mogynm)" OCHOBHOW
obpasoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOOMIAMU
MOAroTOBKM) N OTHOCUTCS K 6a3oBol (obwenpodoeccnoHanbHoi) Yyactu. OcBamBaeTcs Ha 2 kypce, 4
ceMecTp.
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MporpamMma aucumnnuHbl "EcTecTBEHHOHAYYHas kKapTuHa Mupa"; 44.03.05 MNeparornyeckoe obpasoBaHvie (C ABYMS MPOHUNAMA
MoAroTOBKM); cTapwuii npenoaasatens, 6/c OemuH C.A.

ObweobpasoBatenbHas aucumnnmHa "EctecTBeHHOHay4YHas KapTMHa Mympa" npegHasHadveHa ons
noaroToBku 6akanaBpoB Mo ryMaHWTapHbIM U 0BWECTBEHHBIM (CoLUManbHbIM) HanpaeneHusim. Ee
OCHOBHO€E HasHayeHue - comencTene nonyyeHno 6a3oBoro Boicwero 0bpasoBaHms,
CnocoObCTBYIOWEro AanbHENWEMy PasBUTUIO IMYHOCTU. B paMkax naydeHust oucUMnanHbl CTyAeHTbI
3HaKOMATCS C NaHOPaMOi yHUBEPCabHbIX METOLOB 1 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHMS,
LEMOHCTPUPYIOLEro crneundrky paumoHanbHbiX METOLO0B MO3HAHMS OKPYXaroWwero Myupa.

HasHaveHune ancumnnmHbl "ECTECTBEHHOHAy4YHAs KapTuHa MMpa" - 03HaKOMJIEHWE CTYOEHTOB C
HEOTbEMNEMbIM KOMMOHEHTOM €ANHOM KyNbTypbl - eCTECTBO3HAHMEM, (DOPMUPOBAHNE LLENOCTHOrO
B3rnsiaa Ha okpyxXatowmin Mmp. 9TO CBA3aHO, MPeXAe BCEro, C TEM, YTO paunoHanbHbIN
€CTeCTBEHHOHAaY4HbI MeTo MPOHUKAEeT B r'yMaHUTaApPHY0 1 couunanbHy0 cdoepbl, y4acTBys B
PopMMpOBaHMM CO3HaHNS 0bWecTBa, U, BMECTE C 3TUM, NpuobpeTaeT Bce Honee yHMBepcanbHbIl
A3bIK, afeKBaTHbIN cpunocodonu, NCUXONOrMn, coumanbHbiM HayKaM 1 gaxe UCKYCCTBY.
dDopMMpyoLWYHOCA TEHAEHUNS rAPMOHNYHOIO CUHTE3a ABYX M3HA4YalbHO NPOTMBOCTOSALWMX
KOMMOHEHTOB Ky/ibTypbl CO3BY4YHa NOTPEBHOCTM 06lWecTBa B LIENIOCTHOM MUPOBO33PEHNM, YTO TaKXe
nooyYyepkMBaeT akTyanbHOCTb npennaraeMon UCLUMMNINHDI.

JducumnnmHa asngeTtca npoaykToM MEXANCUNNINHAPHOro cuHTe3a. Ee adhdbekTnBHoE
NpenoaHeceHne N N3y4yeHne BO3MOXHbI HA OCHOBE MPUMEHEHNS e AUHOW
9BO/MOLIMOHHO-CMHEPreTUYecKon napaaurmbl, CNocobHo 06 beANHNTL OBA KOMMOHEHTA
COBPEMEHHO KynbTypbl. Takum 06pasom, B pamMmkax npenogasaHns GaHHOW OUCLMMNIINHDI
CYLLECTBYET BO3MOXHOCTb OTPaXeHnsi 0O bEKTVBHOW 3aKOHOMEPHOCTW Pa3BUTUS HAYYHOrO 3HAHUS,
HEen36eXXHOCTN CMEHbl TUMOB Hay4YHOW PauVOHaNbHOCTM U NapagurM eCTeCTBO3HAHUSA, 0O bSCHEHNS
NOTPEeBbHOCTM B LIENOCTHOM KYNbType B Halle KPU3UCHOE BPEMS.

3. KomneteHuuu obyuatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNNNHBI (QOPMUPYIOTCS CNeaytoWwme KOMNeTEeHUNN:

Lincpp komnereHuyu npqupeP::::agqnaggszeHum
OK-1 BnageHue KynbTypoil MblWNeHNs, CNoCOOHOCTbIO K 06006wWeHuto,
(0BLeKkynbTypHbIE aHanuay, BOCnpuaTuio MHgpopmaunm, NnoCTaHOBKE LIENN U
KOMNeTeHLmm) BbIBOPY NyTei ee NOCTUXEHNS
OK-11 FOTOBHOCTb UCMOMNb30BaTh OCHOBHbIE METOb! 3aLWNTbI OT
(0blWeKyNbTypHbIE BO3MOXXHbIX NOCNeACTBUIA aBapuid, KatacTpodd, CTUXUAHbIX
KOMMETEHLMN) 6encTui
CNoCOBHOCTb NOHMMATb CYLWHOCTb U 3HAYEHME NHpopMaLun B
OK-12 pasBUTUM COBPEMEHHOIO MHAPOPMALIMOHHOrO 0bLecTBa,
CO3HaBaTb OMacHOCTU 1 Yrpo3bl, BO3HUKAOWWE B 3TOM
(0BLwekynbTypHbIE 6 6
KOMNETEHLIN) npouecce, cobnofatb OCHOBHbIE TpeboBaHNA
MHCPOPMALIMOHHO 6e30MacHOCTW, B TOM YMCNE 3alUNThI
rocy0apCTBEHHOM TalHbl
CNocobHOCTb MCMONb30BaTb 3HAHMS O COBPEMEHHOIA
OK-4 €CTeCTBEHHOHay4HOol KapTuHe Mupa B 0bpa3oBaTtenbHOn 1
(0bLekynbTypHbIE NpodpecCUoHanbHON OeATENbHOCTU, NPUMEHSATb METOAbI
KOMreTeHuun) Matematuyeckor 06paboTkm NHGOPMaLMKN, TEOPETUHECKOTO U
SKCMepMEeHTaNbHOro NccnenoBaHns
OK-8 FOTOBHOCTb MCMONb30BaTh OCHOBHbIE METOAbI, CMOCOOLI 1
(0BUIEKYNbTYPHbIE cpencTBa NonyyYeHns, XxpaHeHns, nepepadboTky MHpopmaumu,
KOMMETEHLINN) rOTOBHOCTb paboTatb ¢ KOMMbIOTEPOM KaK CPeACTBOM
yrpasneHnsa nHgoopmaumen
MK-10 CMOCOOHOCTb BbISIBNATb 1 MCMO/Ib30BaTb BO3MOXHOCTH
(NMpodheccmoHanbHble pervoHanbHoOM KynbTypHOM 0bpa3oBaTtenbHON cpenpbl Ans
KOMMeTeHuunn) opraHuMsauunun KynbTypHO-NPOCBETUTENbCKON OEATENIbHOCTY

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanuua 4 us 32. il yLH,lf[;F EPCHTET
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PacwudpoBka

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

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:

- HaBblkamMn TBOPYECKOro 0606LWEeHNS 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. IONXEH [EeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTD:
NPUMEHSTb NONyYEHHbIE 3HAHMS HA MPAKTUKE WU B CBOE NPOGECCUOHANBHOM AEeSTENbHOCTU.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUMNIUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 4 ceMecTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Crpanuua 6 us 32.

Buabl v yachbl
Pasgen ayauTopHown pa6oThl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl

N .D.VIK’IL(I.DVJIJ‘I'%V;HbI/ Ce"eCTpcemecha (B yacax) KOHTpOns

neKumI'Ipaxmqecmeﬂaﬁoparopuble
3aHATUSA paborbl
Tema 1.
EcTtecTBO3HaHME Kak Y
Hay4Hbiin
oTpacsnb Hay4HOro ,ugznau
NO3HaHWS. Pedpepar

1 EEL?_'(;THB(;;;?;V:)G Kak 4 1 2 2 0 MucbMeHHoe
npupone. BaxHenwne ?ggaa.:”;:e
32KOHOMEPHOCTM
passuTns
€CTeCTBO3HaHUS.

Pedoepar
Tema 2. dusunka n ESZ::EM
€eCTEeCTBO3HaHue.

5 4 2 2 2 [MncbMeHH
MpocTpaHCcTBO, BpeEMS, ° ﬂoﬁamﬁeeoe
CUMMETPUS. 3amaHue

Hay4Hbin
noknan
Tema 3. CTPyKTypHble Pecpepar
[yPOBHY OpraHu3aunm 4 3 2 2 0 lNucbmerHoe
mMarepuu. fioMalliHee
3apaHve
Hay4Hbil
KN
Tema 4. Ssonouns ggq)ggaT
BceneHHo.
‘[KocMoroHus n 4 4 2 . ° ;I;Iomﬁzmi::oe
€eCTEeCTBO3HaHue. 3anaHve
Hayu4Hbi
noknag
Pedpepar
Tema 5. Xumusa un
|Tema 5 4 5 2 2 0 NncbmeHHoe
€eCTeCTBO3HaHue. nomMauiHee
3apaHve
PerncTtpaunoHHbii HoMep inn ;r ;?{II;BTEPPC(I:I:II'{T% ’I;I‘
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
MpakTnyeckmelllaboparopHbie
Jlekumu 3aHATUA pa601b|
Hay4Hbin
Tema 6. 3aKoHbI noknang
TepMOAMHAMMKN. 3aKOH Pedpepar
6.[Bo3pacTtaHusa aHTponuun.| 4 6 2 2 0 lMncbMeHHoe
CuHepreTuka. nomaiiuHee
3apaHve
HayyHbIn
Tema 7. buonorunsa n ggggum
7 |SCTECTBO3HAHNE. 4 7 2 2 0 MnesMerHoe
‘ITeHeTunka n noMawHee
€eCTEeCTBO3HaHue.
€CTBO3HaHue sananme
Hay4Hbin
noknang
Pedpepar
Tema 8. Okonorunsa n
8. egTeacfng%Home 4 8 2 2 0 [MncbMeHHoe
' JomMallHee
3apaHve
Ortyer
YCTHbIN onpoc
Tema 9. bu n
g |TeMa 9 ocgoepa 4 9 5 5 0 lMncbMeHHoe
4yenoBek. noMallHee
3apaHve
Tema . NITorosas 4 0 0 0 3avet
" |doopma KOHTpoOnS
Ntoro 18 18 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. EcTecTBO3HaHMe KaK OTpac/ib Hay4HOro no3HaHus. EctectBo3HaHue KaK eauHas
HayKa o npupoge. BaxHenwmne 3akOHOMepHOCTU pa3BUTUA €CTECTBO3HaAHUS.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

['yMaHuTapHoe 1 eCTeCTBEHHOHAy4HOE 3HaHMs. XapakTepHble 4epTbl Haykn. CTPYKTypa 1 OyHKLMM
Haykn. Kputepuun n Hopmbl Hayku. [cesaoHayku. CTpykTypa Hay4HOro nosHaHus. Hay4Has teopus um
ee CTpykTypa. Knaccugpukaumsa HaydHbix Teopuin. Metoabl Hay4HOro No3HaHMs. ITUKa Hayku.
O6wwuii 0630p NCTOPUM Pa3BUTUS eCTECTBO3HAHNS. Bo3HMKHOBEHME Haykn. HaTypdomnocodockmin
aTan ectecTBo3HaHWA. AHTUYHAs Hayka. EcTecTBo3HaHve B cpeaHue Beka. OCHOBHbIE YepTbl
cpenHeBekoBoW Hayku. Knaccuyeckas Hayka. Cneungpuyeckme 4epTbl KNacCcuy4ecKom Hayku.
EcTtecTtBo3HaHue B XIX n XX Bekax. CoBpeMeHHas Hayka. [locTHeknaccuyeckas Hayka.

npakTudeckoe 3aHsitne (2 yaca(os)):

['yMaHuUTapHoe 1 eCTeCTBEHHOHAy4HOE 3HaHMs. XapakTepHble 4epTbl Haykn. CTPYKTypa 1 OyHKLMM
Haykn. Kputepuun n Hopmbl Hayku. [cesaoHayku. CTpykTypa Hay4HOro no3HaHus. Hay4Has teopus um
ee CTpykTypa. Knaccugoukaumsa HaydHbix Teopuin. Metoabl Hay4HOro No3HaHMs. ITuka Hayku.
O6wwuii 0630p NCTOPUM Pa3BUTUS eCTECTBO3HAHNS. Bo3HMKHOBEHME Haykn. HaTypdomnocodockmin
aTan ectecTBo3HaHWA. AHTUYHAs Hayka. EcTecTBo3HaHve B cpeaHue Beka. OCHOBHbIE YepTbl
cpenHeBekoBoW Hayku. Knaccuyeckas Hayka. Cneungpuyeckme 4epTbl KNacCcuy4eCcKom Hayku.
EcTtecTtBo3HaHume B XIX n XX Bekax. CoBpeMeHHas Hayka. [locTHeknaccuyeckas Hayka.
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Tema 2. dPusunka u ectectso3HaHume. NMpocTpaHCTBO, BpeMsl, CUMMETPUS.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

CTpykTypa ounamnyeckmnx aHaHmin. dumamyeckas kaptuHa mupa. lNMprHUMnbl COBPEMEHHOWN (PU3UKM.
Pas3sutne npeacraBneHnin 0 Mmatepumn n asmnxeHun. Passutne npeacraBneHnin 0 B3anMoaencTBum.
Teopus bonbworo O6beanHeHns n CynepobbeanHeHns. dBonoums NpeacTaBneHuii o
NPOCTPAHCTBE 1 BpeMEHW. [pUHUMNBI CUMMETPUUN 1 3aKOHbI coXxpaHeHus. CneumanbHas Teopus
oTHocuTenbHocTh. Oblwas Teopust OTHOCUTENBHOCTMW.

npaktnyeckoe 3aHsitne (2 4aca(os)):

CTpykTypa unamnyeckmnx aHaHmin. dumamyeckas kaptuHa mupa. lNMprHUMnbl COBPEMEHHOWN (PU3UNKMU.
PassuTtue npencrasneHnin o Matepum n asuxeHunn. Passnutue npencrasneHnin 0 B3aMMoOeNCTBUN.
Teopusa Bonbworo O6beanHeHns n CynepobbeanHeHns. OBonouma NpeacTaBneHunii o
NPOCTPaHCTBE N BpeMeHW. MNMpuHUMNBLI CUMMETPUKN 1 3aKOHbI coxpaHeHmns. CneunanbHas Teopus
oTHocuTenbHocTU. Obwas Teoprst OTHOCUTENTbHOCTMN.

Tema 3. CTpyKTypHble YPOBHU OpraHu3auum Matepuu.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Mwukpo-, Mmakpo-, Merammpbl OpraHn3saumsa Matepum Ha omsnyeckom yposHe.llpouecchl Ha
oM3N4ECKOM YPOBHE OpraHm3aunmn matepumn. KopnyckynsapHo-BONHOBON ayannam. COOTHOWEHMWS
HeonpeLneneHHOCTEN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Mwukpo-, Mmakpo-, Merammpbl OpraHn3aumsa Matepum Ha gom3ny4eckom yposHe. lNpouecchl Ha
OM3N4ECKOM YPOBHE OpraHm3aunmn matepumn. KopnyckynsapHo-BONHOBON gyannam. COOTHOWEHMWS
HeonpeLeneHHOCTEN.

Tewma 4. dsontouus BceneHHon. KOCMOroHusi n ectecCtBo3HaHume.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Passutume Hay4Hol kocmonorun. CTpykTypa BecenenHoi. MNpoucxoxaneHne BeenenHon. Mogenb
pacwupsouerics BceneHHon. OkcnepuMeHTanbHble NOATBEPXAEHMNS MOAENN ropsyer BceneHHON.
KocmoroHus n actpoHomms. MNMpouncxoxaeHve 3se3n. MNMpoucxoxaeHme ConHevHon Cuctemsl um
3emnn. CtpoeHne 3emnn. TeKTOHMKA NMUTOCKEPHbIX MNANT.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Pa3sutne Hay4Hon kocmonorun. CtpykTtypa BcenenHolh. NponcxoxaeHne BeceneHHo. Mogenb
pacwupsouerica BceneHHon. OkcnepmuMeHTanbHble NOATBEPXAEHNS MOAENN ropsyet BceneHHON.
KocmoroHus n actpoHomus. MNMpomncxoxaeHve 3se3n. MNMpoucxoxaeHme ConHevHon Cuctemsl um
3emnn. CtpoeHme 3emnn. TeKTOHMKA NMUTOCKEPHbIX NANT.

Tema 5. Xumunsa n ectectso3HaHue.

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

Xumnyeckas kapTmHa mupa. CTpykTypa XMmMmyeckoro 3HaHus. OpraHusauns Matepum Ha
pun3nyeckom ypoBHe. [pouecchbl Ha XMMUYECKOM YPOBHE OpraHn3auum Mmatepumn.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Xumnyeckas kapTnHa mupa. CTpykTypa XxMmMmyeckoro 3HaHus. OpraHusauns Matepum Ha
pU3nyeckom ypoBHe. Npouecchbl Ha XMMUYECKOM YPOBHE OpraHn3auum Matepuun.

Tema 6. 3aKoHbl TepMOOUHAMUKWN. 3aKOH BO3pacTaHUA aHTponun. CMHepreTuka.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

SHeprvm, B Obl 3HEPTrNN. 3aKkoH COXpaHEeHUAa aHeprmm B MexaHuke. 3akoH COXpaHeHn4a aHeprmn B
TepMmoanHaMuke. SHTpOFII/IFI 1 NHdopmaums. CVIHepI'eTI/lKa - TepMoaAnHaMunka OTKpPbITbIX CUCTEM.
Xaoc, opraHmdaunsa n camoopraHmsauus. ,D,eTepMI/IHI/IBM N ONHAMNYEeCKni xaoc. [uHammyeckue v
cTratucTnHeckmne Teopun.

npakTudeckoe 3aHsitne (2 yaca(os)):

OHeprus, Buabl SHEPrun. 3aKoH COXPaHEHNS SHEPTUN B MeXaHMKe. 3aKOH COXPaHEHNS SHEPTUM B
TepMoAuHaMumKke. QHTpoNUus n nHgpopmaums. CrHepreTrka - TEpMOANHaAMMKA OTKPbITbIX CUCTEM.
Xaoc, opraHunsaums n camoopraHmsauns. etepMmHmam n guHammyeckuii xaoc. JJuHammyeckme v
CTaTUCTUYECKME TEOPUN.

Tema 7. Buonorusi n ectectso3HaHume. leHeTUKa n ectecTBO3HaHMe.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Buonormnyeckunin YpOBEHb OpraHn3aunn Mmatepun. MOﬂeKyﬂﬂprle OCHOBbI XM3HU. OCHOBHblE
KoHUenunnm nponcxoxaeHnms Xmn3Hu. |/|CTOpI/I‘-IeCKI/Ie aTanbl Pa3BUTUA XN3HN. CuHTeTn4eckas
Teopus aBoIroUnn. Buonornyecknin aBontoUMOHN3M. OCHOBHbIE NMOHATUSA U npencrtaBneHns
reHeTukn. KO,D,I/IpOBaHI/Ie HacnencTBeHHOW nHdhopmauum.

npakTudeckoe 3aHsitne (2 yaca(os)):

Bronorunyeckunin yposeHb opraHusauum matepun. MonekynspHble 0CHOBbI X13HU. OCHOBHblEe
KOHLENUUMN NPOVNCXOXAEHNS XN3HU. cTopryeckmne atanbl pa3Butus XmnsHu. CUHTeTu4eckas
Teopus aBonounn. bronoruyecknii 3BontoUnoHN3M. OCHOBHbIE MOHATUSA Y NPEACTaBNEHNS
reHeTukun. KogompoBaHue HacneacTBEHHOM NHGOPMaLIN,

Tema 8. 3konorns n ectecTBO3HaHue.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Yrto Takoe akonorua? MNpeamet u cTpykTypa akonoruu. Llenn n 3agaym akonormm. OCHOBHble
NOHATMSA aKonornn. Ikocuctembl. OCHOBHbIE acnekTbl 9KONOrMYEeCKoro Kpmauca.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Yrto Takoe akonorusa? MNpeamet u cTpykTypa akonoruu. Llenm n 3agaym akonormm. OCHOBHble
NOHATMSA aKonornn. Ikocuctembl. OCHOBHbIE aCnekTbl 9KONOrM4eCcKoro Kpmauca.

Tema 9. Buocdpepa un yenosek.
JNeKuMoHHoe 3aHsiTne (2 4aca(oB)):

Yenosek, brocgepa n kocMmnyeckme Lmknbl. Yenosek B buocdepe. TexHocepa. Hoocgepa.
KoHuenuun nponcxoxaeHns yenoseka. [NponcxoxaeHne n apontoums yenoseka. OCHOBHblE
pes3ynbTatbl counmobronoruu.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Yenosek, briocgepa n kocMmnyeckme Lmknbl. Yenosek B 6buocdepe. TexHocepa. Hoocgepa.
KoHuenuun nponcxoxaeHns yenoseka. lNponcxoxaeHune v apontoums yenoseka. OCHOBHble
pes3ynbTatbl counMobronoruu.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUMMINHBI (MOLYNISA)

Bupbl
N Paspnen CemecT Hepens | camocTosiTenbHon [TpyAo0eMKoCTb g&%ﬁ:;ﬁg:;gggz
AdvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 2607l
CTY[eHTOB P
Tema 1
. noaroToBka
EcTecTBO3HaHMe Kak foMalHero 1 AomalHee
oTpacib Hay4YHOro 3a0aHus 3afiaHune
NO3HaHUA.
1 EcTecTBO3HAHME Kak 4 1 noaroToeka K
‘leonHas Hayka o Hay4YHOMyY 1 Hay4HbIA goknag
npupone. BaxHenwne noknany
3aKOHOMEPHOCTM
pasBuUTUS noaroToBka K ) edepar
eCTeCTBO3HaHMS. pedoepaty pecbep
NoaroToBK
OAroroska noMallHee
JoMallHero 1
3apaHve
Tema 2. ®dusuka u 3afaHus
o [eCTECTBO3HAHME. 4 > noaroToeka K
‘IMpocTpaHcTBO, BpEMS, Hay4YHOM 1 Hay4HbllA Doknag
y y y
CYMMETPUSI. noknagy
noaroToeka K >
T
pechepary pecbepa
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Crpanunua 10 n3 32.

Buabl
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
noaroToBKa
JoMallHero 1 ggz::JmH:e
- 3G 3anaHus
ema 3. CTpyKTypHble
NnoaroTos
-|[YPOBHW OpraHi3aLim 4 3 Heolﬂ-lgo?/lyl(a ‘ 1 Hay4HbI ooknan,
marepuu.
noknagny
noAroToBka K 5
T
pecpepary pecpepa
noaroToBKa
JoMalHero 1 ggzaa:JMHeee
Tema 4. Ssontouns 3afaHua
BceneHHoi. 4 4  |noAroToska Kk
‘IKocMoroHus n Hay4HOMY 1 Hay4HbI goknan
eCcTeCTBO3HaHue. noknany
noaroToeka K
2 T
pedoeparty pecepa
noaroToBKa
JOoMallHero 1 ggg::]vl”:e
3agaHus
Tema 5. Xumusa un 4 5 noaroToeka K
‘lecTecTBO3HaAHMeE. Hay4YHOMY 1 Hay4HbI Ooknasg
noknagny
NoAroToBka K 5
T
pecpepary pecpepa
noAroToBKa
JoMallHero 1 ggg:ﬁmH:e
Tema 6. 3akoHbI 3 3anaHns
TepMoANHAMNKN. 3aKOH
.|Bo3pactaHus aHTponun.| 4 6 :g,u:g;(;BKa K 1 HayuHbIl noKnag
CuHepreTuka. y y y
noknany
noAroToBka K >
T
pecpeparty pecbepa
noaroToBKa
JoMauHero 1 3”;;:::]”“:6
Tema 7. Buonoruns n 3anaHua
eCTeCTBO3HaHue. 4 v noAroToBka K
‘TeHeTnka n Hay4HOMy 1 Hay4HbI goknan
eCTeCTBO3HaHue. noknany
NoAroToBka K
2 T
pedeparty pecpepa
noaAroToBKa
JoMallHero 1 ggg:ﬁ;:e
3apaHus
Tema 8. Skonorus n 4 8 NoAroToBKa K
‘lecTecTBO3HaHWE. Hay4YHOMY 1 Hay4HbIW ooknang,
noknany
NoAroToBka K 5
T
pecpepary pecpepa
PerncrpaumnoHHblii HoMep % 3;?{%}(1‘;‘;}{%%2
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Buabl
N Paspen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh gﬁ%ﬂ:;ﬁ?:;ﬁﬁﬂ?.
ducunnnuHol Plcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
NOAroTOBK
OATOTOBKA AomMmallHee
JomauHero 1 3anaHme
T 9B o 3adaHuns
eMa J. bunocgepa n
- 4 MOAroToBka K
9luenosex. ° OAroToBKaA 5 oTyer
oTyety
MoAroToska K 1 .
THbIA On
yCTHOMY Onpocy ye onpoc
Ntoro 36

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
MeToauyeckune pekoMeHaauum ans npenonasarensi.

[ns ycnewHoro npenogaBaHus ancumninHbl "ECTeCTBEHHOHAy4YHas KapTMHa Mupa" Heobxoanmo
MCNONb30BaThb HE TONBbKO TPAAMLMNOHHBbIE POPMbl 0BYYEHNS, HO M BO3MOXHOCTM NPUMEHEHUS
NHTEPaKTUBHbIX OOPM (CM. . 8).

MeTononyeckne pekoMeHaaumm ans cTyaeHToB (TpeboBaHns K HanucaHuio pedepaTos).

TpeboBaHuWs K copepxaHuio pegpepara:

1) PedpepaT OonXeH Bk/o4YaTh B ce0S TUTYNbHbIA NUCT, OrnaBneHne, BBe4eHNe, OCHOBHYHO
cofepxXaTtesfibHyl0 YacTb, 3aK/IOYEHNE U CMIUCOK MTepaTypbl.

2) Ha TuTynbHOM nnucTe BBEpXy 0003HAYal0TCA Ha3BaHUe By3a, MHCTUTYTA; B LLEHTPE Nnocne Cnos
"PE®EPAT" - HanmMeHoBaHve TeMbl, pamMnnuns, UM 1 OTHECTBO ee aBTopa, HOMep rpynnbl; BHU3Y -
rof HanucaHns paboTol.

3) Bo BBeneHMM faeTcst aBTOPCkoe 06 bACHEHNE 3HAYMMOCTU BbIOPaHHOW TEMbI, €€ aKTyanbHOCTH, a
Takxe onpenensiTcsa uenb 1 3agadn. BoaMoXHO Hannyne aBTOPCKOWM OLIEHKM NO TEME.

4) OcHoBHas cogepxarenbHas 4acTb pedoepara AennTca Ha pasaenbl, CoeanHeHHble o0Len
NOrVKO aBTOPCKMX CyXaeHunit. Kaxaplii pasnen 4onXeH MMeTb CBOe HasBaHue 1 0603HayaThes 1 B
ornasneHun, 1 B cogepxartenbHoii yacTu. Micnonb3osaHve B pedoepaTe MbICNei 1 BbiIBOAOB Y4eHbIX
LOMXHO COMPOBOXAATbCA CChINIKAMU Ha UX TPYIbl HA TEeX CTPaHuLUax, rae oHW NPUBOOSTCS.
Bo3MoxHbl IBa BapvaHTa CCbINoK: B G1bnmMorpacpnuyeckom cnmncke B KoHLe pedpepara, B Buae
CHOCKW Ha CTpaHuULIe BHU3Y - MOCNE BCEro CTPaHNYHOro Tekcra.

5) 3akntoyeHne npeacTtaensieT cobol BbIBOALI, K KOTOPbIM NPULLEN aBTOP B pe3dynbTarte
03HaKOMJIEHMS C n3bpaHHO TEMOIA, MOMbITKY aHann3a NPeacTaBNeHNn 0 Hell N OTPaXeHUs
cobcTBeHHOro ee "BmaeHns". aHHbln pasnen paboTbl MOXET MMEHOBATbLCS MPOCTO: "BbiBoabl".

6) B cnncok nnteparypbl cnengyeTt BHOCUTb Wb T€ UCClief0BaHUA, KOTOPbIe OEeNCTBUTENbHO
Npo4YnTaHbl N NCNOJIb30BaHbI aBTOPOM, a HE BCE TE paGOTbI, KOTOpbl€ 3HAaKOMbl aBTOPY Nnilb Mo
Ha3BaHUAM.

7) B conepxaHumn pecpepata 0b6s13aTeNibHO JOMXHA NPOCNEXMBATbLCS aBTOPCKas No3uumsl.

TpeboBaHus k opopMneHunto pedpepara:
1) PaboTa BbINONHSAETCS HAa (DOPMATHBIX UM BEPTUKANBHO PACMONOXEHHbIX nucTax 6e3 obopoTa.
2) O6beM pedbepata - 12-15 nucTos.

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

4) B cny4ae HeobxoamMmocTu pedpepaT MoxeT BbiTb CHabXeH UNNOCTPaATUBHLIM MaTEpPUanomM -
cxemamu, Tabnuuamu, guarpamMmamu.

5) SA3blk pedoepata AonXeH bblTb MPOCTbIM, MOHSATHBIM U FPAMOTHbIM.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. EcTecTBO3HaHMe KakK oTpacib HAy4YHOro NO3HaHUA. EcTtecTBO3HaHMe KaK eauHasi
HayKa O npupoae. BaxHenwwune 3aKOHOMEpPHOCTH pa3BUTUA eCTeCTBO3HaHUS.

noMalHee 3anaHue , NpUMepHbIe BOMPOCHI:

MoAaroToBka NMCbMEHHOMO OOMalWHero 3afaHusi B BUae 0TBETOB HA BONPOChHI, NPenCTaBNeHHbIE B
nuTepatype (CM. nepeyeHb OCHOBHOW NuTepaTypsbl).

Hay4HbI Ooknang , NpuMepHble BOMpPOCHI:

[MonrotoBka Hay4yHOro goknapna no remartuke, npencrasneHHon B none "lNpoyee”.
pedepart , NpUMEpPHbIE TEMbI:

MooroToska pedhepara no Tematuke, npeacrtasneHHom B none "Mpoyee”.

Tema 2. dPusunka u ectectso3HaHume. NMpocTpaHCTBO, BpeMsi, CUMMETPUS.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

MoarotoBka NMCbMEHHOrO [OMalIHEro 3aAaHusi B BUAe OTBETOB Ha BOMPOChHI, NPenCTaBNeHHbIE B
nuTepartype (CM. nepedyeHb OCHOBHOW NuTeparypsbl).

Hay4HbI Ooknang , npuMepHble BOMpOoCHI:

[MooroToska Hay4yHOro goknaga no rematuke, npencrasneHHom B none "lNpoyee”.
pedepart , NpMMepPHbIe TEMbI:

lMogrotoeka pedpepara no temaTuke, npeacrasneHHon B none "lNpoyee”.

Tema 3. CTpyKTypHble YPOBHU OpraHu3aumv MaTtepuu.

JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

[MoaroToBka NMMCbMEHHOrO AOMAWHEro 3a4aHns B BUAe OTBETOB Ha BONPOCHI!, NpeAcTaB/ieHHbIE B
nuteparype (CM. nepevyeHb OCHOBHOM NUTEpPAaTypbl).

Hay4HbIA OoKnan , NPUMepHble BOMPOCHI:

lMoarotoBka Hay4HOro goknapna no rematuke, npeacrasneHHon B none "lMpoyee”.
pegoepart , NpUMEepHbIE TEMBbI:

MooroTtoeka pedbepara no TemMatuke, npeacTtasneHHom B none "Mpoyee”.

Tewma 4. dBontouus BceneHHon. KOCMOroHusi n ectectBo3HaHue.

JoMallHee 3agaHue , NpUMepHbie BOMPOCHI:

MoAaroToBka NMCbMEHHOMO OOMalWHero 3afaHusi B BUae 0TBETOB HA BONPOChHI, NPenCTaBNeHHbIE B
nuTepatype (CM. nepeyeHb OCHOBHOW NuTepaTypsbl).

Hay4YHbI Ooknag , NpPUMepHbIe BOMPOCHI:

lMooroToBka Hay4yHOro goknaga no remaTtuke, npeacrasneHHom B none "lMpoyee”.
pedoepart , NpUMEpPHbIE TEMbI:

MoaroToeka pedbepara no Tematuke, npeacrtasneHHom B none "Mpoyee”.

Tema 5. Xumunsa n ectectso3HaHume.

JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

MoarotoBka NMCbMEHHOrO [OMalIHEro 3aAaHus B BUae OTBETOB Ha BOMPOChHI, NPenCTaBNeHHbIE B
nuTepartype (CM. nepedyeHb OCHOBHOW NuTeparypsbl).

Hay4HbI Ooknang , npuMepHble BOMpOoCHI:

[MogroTtoeka Hay4yHOro goknaga no remMatvke, npencrasneHHon B none "lNpoyee”.
pedoepart , NpMMepPHbIe TEMbI:

lMogrotoeka pedpepara no temaTuke, npeacrasneHHon B none "lNpoyee”.

Tema 6. 3aKOHbI TepMOOUHAMUKWN. 3aKOH BO3pacTaHUA aHTponun. CuHepreTuka.
JoMallHee 3aJaHune , NpuMepHble BOMpPOCHI:

[MoaroToBka NMMCbMEHHOrO AOMAWHEro 3a4aHns B BUAe OTBETOB Ha BONPOCH!, NpeacTaB/ieHHbIE B
nutepartype (CM. nepevyeHb OCHOBHOM NUTEpPAaTypbl).
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Hay4YHbI Ooknag , NpUMepHbIE BOMPOCHI:

lMooroToeka Hay4yHOro goknaga no remaTuke, npeacrasneHHom B none "lMpoyee”.
pegoepart , NpUMEepHbIE TEMBbI:

MooroToska pedhepara no Tematuke, npeacTtasneHHom B none "Mpoyee”.

Tema 7. Buonoruns n ectrectsosHaHue. FeHeTUKa U ecTeCTBO3HaHue.
JoMallHee 3agaHue , NpuMepHble BOMPOChHI:

MoarotoBka NMCbMEHHOMO AOMALWHEro 3a4aHns B BUAE OTBETOB HA BONPOCHI, NPEACTaBNEHHbIE B
nutepartype (CM. nepeYyeHb OCHOBHOWM nnTeparypbl).

Hay4HbI Joknag , N(pUMepHbIe BOMPOCHI:

[MogroTtoeka Hay4yHOro goknaga no remMatuke, npencrasneHHonm B none "lMpoyee”.
pedoepart , NpMMepPHbIE TEMbI:

lMogrotoeka pedpepara no TemaTuke, npeacrasneHHon B none "lMpoyee”.

Tema 8. 3konormns n ectecTBO3HaHue.

JoMallHee 3agaHue , NpuMepHble BOMPOCHI:

MoAarotoBka NMCbMEHHOrO OOMAaLWHEro 3afaHusi B BUae OTBETOB Ha BOMPOCHI, NPenCcTaBNeHHbIe B
nuTepartype (CM. nepedyeHb OCHOBHOW NuTeparypsbl).

Hay4HbI Ooknan , npuMepHble BOMpPOCHI:

lMooroToska Hay4HOro goknaga no rematuke, npencrasneHHom B none "lNpoyee”.
pedpepart , NpUMepPHbIE TEMbI:

lMogrotoeka pedpepara no tematuke, npeacrasneHHon B none "lNpoyee”.

Tema 9. Buocdpepa un yenosek.

JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

MoAaroToBka NMCbMEHHOMO OOMAaWHEro 3afaHusi B BUAe OTBETOB HA BOMNPOChHI, NPenCcTaBNeHHbIE B
nuTepartype (CM. nepeyeHb OCHOBHOW nuTeparypsbl).

OTYET , NPUMEPHbIE BOMPOCHI:
MoaroTtoBka oT4yeTa no nutoram paboTbl B CEMECTPE.

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

lMpoBeneHne ycTHOro onpoca no teme "buocdepa n yenosex".
Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

[MprMepHbIn NepeYyeHb BOMNPOCOB K 3a4eTy

. BeegeHue B kypc "EHKM". AktyanbHocCTb, uenu n 3agaym kypca "EHKM".

. Hayka v eé ponb B KynbType.

. Kputepuun otnm4ms rymaHUTapHoro 1 eCTeCTBEHHOHAY4YHOro 3HaHUM.

. XapakTepHble YepTbl HayKW.

. CTpyKTYpa 1 QoyHKLMM HayKW.

. Bugpbl ectecTBeHHbIX Hayk. [peaMeT eCcTecTBO3HAHUS.

. Kputepuun v HopMbl Hayku (Hay4HOCTW 3HaHui). MNpuHUMnbl Beprudomkaumm n goanbcudmkaLumm.
. CTpykTypa Hay4yHoro nosHaHus. CTpykTypa, MeToAbl U NPUHLMMNbI HAYYHOrO NCCNEenO0BaHUS.
9. Hay4yHasa Teopus n ee CTpykTypa.

10. Knaccungpukaums Hay4HbIX TEOPUIA.

11. Obwme 1 YyacTHble MeTObl HayKW.

12. DTUKa HayKw.

13. CncTeMHbIn nogxon B n3y4yeHun matepun. NoHATMe matepun, OopMbl ABUXEHUS MaTEPUN.
14. Monoenu passutns Hayku.

15. Hay4Hble pesonouumn.

16. Bo3HukHOBeHMe Hayku. [Mpennocbiiky OopMUPOBaHNS HaYKMW.
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17. AHTUYHas Hayka. Benyuwme Hay4yHble NporpamMmmbl aHTUHHOWN HAYKW.

18. CpenHeBekoBasi Hayka. OCHOBHbIE YePTbl CPEOHEBEKOBOW HAyKMW.

19. HayyHas pesontounst XVI-XVII BB. PaboTbl H. KonepHuka, I". MFanunes, M. HotoToHa.

20. Knaccuyeckast Hayka. Crneundpmyeckne ocobeHHOCTM KNacCU4eckom Hayku.

21. Hosenwas Hay4yHas peBonioLms B eCTecTBO3HaHUW. Heknaccudeckas Hayka (M. MnaHk, A.
OnHwTerH, J1. ne bpownb 1 ap.).

22. CoBpeMeHHas Hayka. OCHOBHble Y4epTbl MOCTHEKNACCUYECKON HayKW.

23. CTpyKTypHble YPOBHM opraHmsaumm matepumn. CTpykTypa MMKpommpa.

24. OneMeHTapHble YacTuLbl.

25. dusnyeckas kapTnHa Mmpa.

26. Obwas n cneumnanbHas TEOPUN OTHOCUTENBHOCTMU.

27. TpUHUMNbI COBPEMEHHON OU3NKMN.

28. dusnyeckoe B3ammopericteme. Teopus bonbworo O6beanHeHns n CynepobbeanHeHns.
29. Tpwu 3akoHa TEPMOONHAMUKN.

30. Pa3Buntmne Hay4HOM KOCMONOrUN.

31. CtpykTypa BceneHHo.

32. lNpoucxoxneHme BeceneHnHon. Mogenb pacwupstoweincs BceneHHON. SKcnepuMeHTanbHbie
nogTeepXaeHns mooenu ropsden BeceneHHonm.

33. MNpoucxoxaeHne CONHEYHON CUCTEMDI.

34. CTtpoeHune 1 aponoums 3emnu.

35. Xvmunyeckas kapTnuHa mupa.

36. Xumnyeckune npoueccol u cuctemol. [NpuHumn A. Jle Watenbe.
37. buonorus kak Hayka o xusoM. OTnnymne XmnBoro OT HEXMBOrO.
38. CTpyKTypHblE YPOBHM OpraHM3aumm Xn3Hu.

39. OCHOBHbIe KOHLLENUUN NPOUCXOXOEHNS XUSHN.

40. Victopuyeckue aTanbl pa3BuTns XN3HU (reonornyeckmne spbl 1 nepurogpl).
41. CoBpeMeHHas nnmn cnHTeTnyeckas (obwas) Teopus aBONKOLUN.
42. Knetka. E€ cTpoeHue n oyHKUNOHNPOBaHKE.

43. NeHeTuka n npakTtuka. lNpegmMeT reHeTuku.

44. TlponcxoxaeHne N aBonumns Yenoseka (aHTPOMNOreHes).

45. brnocepa, TexHocgepa, Hoocdepa.

46. OCHOBbI 3KONOMUN.

47. OCHOBHble pe3ynbTaTbl cOLMObMoNoriu.

TeMbl ONS YCTHBIX COOBIWEHUA HA NPAKTUYECKUX 3aHATUAX, NOATBEPXAaEMbIX pedpepaTMBHON
paboToii:

1. DBONIOLMSA HAYYHOro MeTofa U eCTeCTBEHHOHAaYYHOW KapTUHbI MMpa
Tema 1.01. HayyHbin MeTO

Hay4Hbln MeTo4 NO3HaHUSA

YpPOBHM Hay4YHOro NO3HAHUS: AMNUPUYECKUIA, TEOPETUYECKNIA

['vnoTesa

[MpoBepsaeMOCTb Hay4HbIX TMNOTE3

HayyHas teopus

Teopema

KpuTepunm Hay4HOro 3HaHUs: 06 bEKTUBHOCTb, LOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTb
MeToabl Hay4HOro NO3HAHUSA:

- HabnoaeHne

- 9KCMEePUMEHT

PernctpaunoHHbIn HoMep 3AEK
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- MHOYKUWS
- nenykums

-aHann3

- CUHTE3

- MoZennposaHne

- abcTparnpoBaHne
MpvHLMN BepudomKaLmm
MpuHUMN ghanbcudmkaumm

DyHKUMK HayKu: 0O bSICHUTENbHAS, OnNUcaTeNbHasl, MPOrHOCTUYECKas, MMPOBO33peHYecKas,
cucTemMaTtusnpytowas, NponM3BoACTBEHHO-NpaKThyeckas

MpuHUKMN cooTBETCTBUS
Obnactb NPUMEHNUMOCTN TEOPUN
CooTHolweHne abcontoTHOM U OTHOCUTENBbHOW UCTUH

Tema 1.02. EcTtecTBO3HaHWE 1 €ro posb B KynbType

EcTtectBo3HaHue

EcTecTBeHHble Hayku: comaunka, XuMus, Bonorns, reonorus, aCTPoOHOMMS, 9KONorns
OdudpdepeHumnauns Hayk

WHTerpauus Hayk

MaremaTtuka kak s3blk eCTeCTBO3HaHUS

['yMaHUTapHble Hayku

VicTopu4HOCTb 3HaHMSA

EcTtecTBeHHOHay4Has KynbTypa

'ymaHuTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeX 4y HAMU

Tema 1.03. 9Tuka Hay4HbIX uccnenosaHui. lNcesnoHayka

OTNYECKME MPUHLNMNBI HAYYHbIX UCCNEenoBaHWIA:
-CaMOLEHHOCTb UCTUHbI

- UICXOLHbIA KPUTULIN3M

- cB060a Hay4yHOro TBOpPYECTBA

- HOBM3HA Hay4HOro 3HaHus

- PaBEHCTBO Y4eHbIX nepen oM NCTUHbI
- 061en0CTYNHOCTb UCTUHDI

lMcesnoHayka

lNcesooHayku:

- acTponorus

- napancuxonorus

- ygoonorus

- BUoaHepreTnKa

- JeBnaHTHas Hayka

OTnnynTenbHble NPU3HAKM NCEBLOHAYKMN:
- bparMeHTapHoOCTb

HEKPUTUYECKUA NOAXOL K UCXOOHBIM AaHHbIM
HEBOCMPUNMYNBOCTb K KPUTUKE
HecoOTBeTCTBME pakTam

OTCYTCTBME 3aKOHOB

HapyleHne aTUYECKNX HOPM

Buoatuka
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Tema 1.04. dopmmpoBaHMe Hay4HbIX MPOrpaMm (MaremMaTnyeckas, atToMmcTnyeckas,
KOHTUHYyanbHas)

Hay4Has nccnegosatenbckas nporpamma u Hay4yHas kapTuHa mmpa

Noen Munetckon wkona (Panec): npobnema noncka nepsoHavana

Noes 6e30CTaHOBOYHOW M3MEHYMBOCTU BELLEN

Noen mbicnutenen dnerickoi wkonbl (KceHodaH, MNapmenna, 3eHoH): oyannuam no3HaHms
Anopuun 3eHoHa: NoCcTaHOBKa BOMpOca 0 ABUXEHUM U O NPpUpoLe KOHTUHYYyMa

Woewn MNudparopeinckunii WKONbl: MAP, FAPMOHUS, YACITO
lMugparopencko-nnaToHOBCKas nccnegosaTenbckas nporpamma

[MosiBneHwe npuHUMna NPUYNHHOCTM

[MyctoTta n atomsbl (Jleskmnn, emokpuT)

KoHTuHyanbHasa nporpamma ApuctoTtens

ApucToTenesckas Hay4yHas nporpamMma: emMHas NnepBOCTMXUS, OTCYTCTBME MyCTOTbl B MPMPOIE,
KOHTMHyasnbHas nporpamma

Pa3BunTrE KOCMONOrMYeckux npencTasneHnii Apuctotens: pasaeneHne Mypa Ha noafyHHbI 1
HebeCHbI

'eoueHTpunyeckas cuctema mupa Nronemes ("Anbmarect")

PasBunTre KOHTUHYanbHOM NCCNenoBaTenbCKo NPOrpamMmbl: NPUHLMN 61IM3KOAENCTBUS N MOHATNE
domsunyeckoro nons (Papanein, Makcsenn, ['epu)

PassuTtne atoMmnctTnyeckom nccnenosarenbckonm nporpammbl (boinb, HotoToH, Pesepdoopa, Bop)
Passntre kocmMonormyeckumx npencrasneHnin nugoaropenues (Apuctapx)
"ennoueHTpnyeckas cuctema mupa KonepHuka

Passutne matemartuyeckon nporpammsl (HotoToH, Makceenn, SnHwrternH, WpeauHrep) MNpuHumn
[anbHOO4ENCTBMSA U Kopnyckynbl HbtoTOHA

dOTOHbI - KBAHTbI CBETA

[MoHsATWE KBAHTOBOrO Nons

Tema 1.05. EctecTtBeHHOHay4Hble KapTUHbI MUPa

Hay4Has (e(ETeCTBeHHOHay‘-IHaﬂ) KapTuUHa Mmpa kak obpasHo-gunocodpckoe 0bobuieHne
JOCTUXEHUIN eCTECTBEHHbIX HayK

Hay4yHble KapTUHbl MMpa: MexaHu4eckas, danekTpoMarHnTHas, Heknaccuyeckas (1-a nonosmHa XX
B.), COBPEMEHHAs 9BOMIOLUNOHHAS

dopMbl MaTepUK: BEWECTBO, None, U3NYecknuin Bakyym
HunckpeTHoCTb

KOoHTUHyanbHoCTb

BonHa kak pacnpocTpaHsioweecs Bo3MylleHne nons
BupTyanbHble YacTuupl

dopMbl OBMXKEHMUS

MexaHunyeckoe nepemelieHune

DBONOUMS Kak bopma ABUXEHNS

HetepMnHmam

MexaHuyecknin neTepMNHN3M

CnyyaiHoCTb

BeposTHOCTb

HeonpeneneHHOCTb

Kocmonoruyeckast mogens dpuagmaHa
SsontounoHunpyrowas BeeneHHas

[Moneson MexaHN3M Nepenayn B3aumMoaencTenia
KBaHTOBO-MONEBON MeEXaHU3M rnepenayn B3anMonencTeunii
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MpvHUKMN NPUYNHHOCTK
Tema 1.06. Passntre npencrasneHnin o matepum

Martepus

dopMbl MaTepUK: BELWECTBO, None, PU3NYeckuin Bakyym
HunckpeTHoCTb

MNone comsnyeckoe

KoHTuHyanbHoCTb

BonHa kak pacnpocTpaHsioweecs BO3MyLleHe nons
dur3nyecknin Bakyym

BupTtyanbHble YacTuubl

OneMeHTapHbIe YacTuubl

ATOMHO-MOnNEKynsapHoe y4yeHune

YueHuve o cocTaBse

Y4yeHve o CTpoeHum BelecTea

Tema 1.07. Passntne npencrasneHunin o ABNXeEHUN

dopMbl ABMXEHMS MAaTEPUN: MexaHnyeckas, puamyeckas, xummyeckas, bronornyeckas
B3anmocBsa3b oOpM OBMXEHUS U UX HECBOAUMOCTb APYr K ApYry
[MoHATMe cocToAHUS

JBuxeHne kak n3ameHeHne COCTOSAHNS

MexaHunyeckoe OBUXEHNE, EF0 OCHOBHbIE XapakTepuUCTUK: MatepunanbHasa To4ka, TpaekTtopu4,
CKOPOCTb, YCKOpeHWMe, nyTb, MMNynbC T€/1a, MOMEHT UMNYyNbCa

MexaHunyeckas paboTta

1 1 2 3aKoHbl HbloTOHA

XapakTepuCTUKN BOMH: CKOPOCTb, O/IHA BOJHbI, YacToTa

CsolcTBa BOMH: Audopakumns, MHTepgepeHumns, nonapmsaumns

XMMUYECKUIM NPoLLeCC Kak XxuMmyeckas oopma OBUXEHUS Matepum

Mpouecchl XN3HenesTenbHOCTH, 3BOMOLINS XNBOW NpUpoabl Kak bruonornyeckas goopma ABMXEHNS
mMartepuu

Tema 1.08. Passutne npencraBneHnin o B3anMoaencTasnm

dyHOaMeHTanbHble B3aUMOAENCTBUS: rpaBuTaLMoHHoe, cnaboe, anekTpoMarHUTHOe, CUNbHOe
XapakTepuCTUKN goyHOaMeHTaNlbHbIX B3auMOOENCTBUIA
3-7 3aKoH HbloToHa

Cuna kak xapakTepucTtuka B3aMmMogencTamns
JanbHopoenctemne

brnunskogpencTteme

[MoneBoit MexaHU3M rnepenayn B3anMoLenCTBUIA
KBaHTOBO-MONEBON MEXAHW3M Mepenayn B3anMoaencTeunii
MpuHuMn cynepnoaunuunm

2. [poCcTpaHCTBO, BPEMS, CUMMETPUS

Tema 2.01. MNMpuHUUNBLI CUMMETPUK, 3aKOHbI COXPaHEHMS
[MoHsTUME CMMMETPUN B €CTECTBO3HAHUM

M3oTponHoCcTb

AHunzoTponus

WHBapmaHTHOCTb

OnHopoaHOCTb

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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MpocTeliwne CMMMETPUN (aCMMMETPIUI) NPOCTPAHCTBA U BPEMEHMW U CBSI3aHHbIE C HAMIK 3aKOHbI
COXpaHeHust

Teopema Hetep

CuMMeTpurs NpUPOaHbIX 06HEKTOB

Buabl cuMMeTpuii: reoMeTpryeckue, oMHaMmMYeckme, KanmbpoBoyHbIE

SBO/MOLMSA KaK Lienoyka HapylweHnin CMMMeTpum

CrMMeTpUs N aCUMMETPUS XNBOTO

Tema 2.02. Ssonioumns NpencTasneHnin o NPOCTPaHCTBE U BPEMEHN

MpocTpaHcTBO 1 Bpems ApuctoTtens (MPOCTPaHCTBO Kak KaTteropus Mecta, BpeEMS Kak mepa
OBUXEHUNS)

ABCONOTHOE 1 OTHOCUTENBHOE NPOCTPAHCTBO HbloTOHA

AbConoTHOE N OTHOCUTENBHOE BpeMS HbioToHa

Muposoi agomp

OnbiT MakenbcoHa-Mopnu

MHBaprnaHTHOCTb CKOPOCTK CBeTa

EOVHCTBO NpoCcTpaHCTBa 1 BPEMEHU Kak (DOPMbI CyLECTBOBAHNS OBUXYLWENCS Matepun B
COBPEMEHHOI Hay4HOW KapTuHE Mr1pa

Tema 2.03. CneumanbHas Teopust OTHOCUTENbHOCTH

JunHamunyeckre cuMmeTpumn NpoCcTpaHCcTBa 1 BpeEMEHN

CneuwnanbHas Teopus oTHocuTtenbHocTn (CTO)

MpuHUMN oTHOCUTENbHOCTM ["anunes

MpuHumnbl CTO: NpyHUMI OTHOCUTENBHOCTU, NHBAPUAHTHOCTb CKOPOCTU CBETA
Cnencteunga CTO:

- OTHOCUTENbHOCTb OOHOBPEMEHHOCTU

- PENnsATUBMCTCKOE COoKpalleHne OJIVH U NPOMEXYTKOB BPEMEHU

- YBENn4yeHune VIHepTHOI7I MaccCbl B ,D,BI/I)KyLI.I,eI7ICFI cucrteme KkoopaonHat OTHOCUTENIbHO Heno4BMXHOW
CNCTEMbI OTCHETAa

- NPOCTPaHCTBEHHO-BPEMEHHO NHTEPBAN MEXOY COObITUSMU, €r0 MHBAPUAHTHOCTb
- NPWYMHHO-CNEACTBEHHbIE CBSA3M MEX Y COObITUSMU, NPUYNHHOCTD

- €MHCTBO NPOCTPAaHCTBA N BPEMEHW, MPOCTPAHCTBEHHO-BPEMEHHON KOHTUHYYM

- 9KBMBANEHTHOCTb MACChbl 1 3HEepruun

OrpaHunyeHne NPMMEHUMOCTU NPUHLMNA NOCTOSHCTBA CKOPOCTM CBeTa

Tema 2.04. Obwas Teopms OTHOCUTENIBHOCTU

Obwas Teopus otHocutensHocTn (OTO): pacnpocTpaHeHne NpUHLMNa OTHOCUTENBHOCTUN Ha
HevHepLumasnbHble CUCTEMbI OTCHeTa

[MprHLUMN 3KBUBANEHTHOCTW rPaBUTaALMOHHOIO NONS N CUM MHEPLK

OMnupuyeckne gokasartenbctea OTO:

- OTKNIOHeHue nyya B none taroteHns ConHua

- U3BMEHEHVEe 4YacTOTbl 3NIEKTPOMArHUTHON BOSHbI B NONE TArOTEHMS

- CMelLeHne nepurenns opbutsl Mepkypus

lMoHATMeE rpaBMTaUMOHHOrO paauyca

['paBnTaLMOHHbIA KONnanc

YepHble Obipbl

3. CTpyKTypHble YPOBHW N CUCTEMHASA OpraHu3auns matepuu
Tema 3.01. Mukpo-, Makpo-, merammpei
CTpykTypbl Merammpa: 3se3bl, NNaHEeTHbIE CUCTEMbI, ranakTuku

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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Kputepun geneHus Ha MUKpOMUP, MakpoMup 1 Merammp

MpocTpaHcTBEHHbIE MacwTabbl BceneHHom

EaovHMUbI n3MepeHns paccTosHWIA B Merammpe: acTpoHoOMMYeckas eanH1La, CBETOBOM rofd, napcek
BpemeHHble macwtabbl BceneHHoi

ABNeHns, NO3BONMBLLME OLIEHUTb BPEMS CylLeCcTBOBaHUA BceneHHon: adpdoekT Llonnepa, 3akoH
Xabbna

XapakTepucTrku 3Be3f, onpenensemMbie 3 Habntoa4eHNin: CBETUMOCTb (MOWHOCTb U3NYYeHNS ),
macca, paguyc, CnekTpasbHbIi COCTaB U3Ny4YeHUs

CnekTp aneKTpOMarHUTHbIX U3NYy4EHWUA (paanOBOMHbI, NHPPaKpPaCHbIV, BUOUMbIV
ynbTpacOnoneToBbI AuanasoHbl, PEHTTEHOBCKOE U raMma-unusnyyeHue)

BceneHnas, Metaranaktuka
KpynHomacwTtabHas ctpyktypa BeceneHHoi

OLHOPOAHOCTbL M N30TPONHOCTL BeceneHHol Ha o4eHb 6onbwmnx Macwrtabax (150 - 200 Mnk)
CKonneHns n CBEPXCKOMNNEHNs ranakTuk

KBazapbl
MneuHbin MyTb - Hawa ManakTuka

CoctaB ConHeYHom CUCTEMBI: MNaHeThI, CNYTHUKWK NNaHeT, actepongbl, KOMETbl, METEOPOWN DI,
MarHunTHble nong, nbinesas Mmatepu4, COJIHEYHbIN BETEP N KOCMUNYECKKNE Nny4in

MnaHeTta 3emHon rpynnbl: Mepkypuii, BeHepa, 3emns, Mapc

MnaHeTbl-ruranTbl: KONutep, CatypH, YpaH, HentyH

lMosic acteponnos

O6nako OpTa

Mosic Komnepa

Co3Be3aus - y4acTku 3Be34HOro Heba ¢ rpynnamu 3Be3a, BblAeNeHHble NS OPUEHTUPOBKN 3Be3 bl
VCTOYHMKM BHEeprum 3Be34: TEPMOSAEPHBIA CUHTES N SHEPTNS rPaBMTALMOHHOIO CXaTns
lMnaHeTapHble TyMaHHOCTU

['MraHTbl 1 CBEPXTUraHTbl

YepHble Obipbl

lMynbcap - HenTpoHHas 3Be34a

CsepxHoBble 3B€34bl

IBunxeHna ConHua B Manaktuke

ConHue - HopManbHas 3se3na

Tema 3.02. BaaumocBa3b CTPYKTYPHbIX YPOBHEN OpraHnu3auumn matepum

LlenocTHOCTb npuponbl

CuncTeMHOCTb NpupoLbI

MHoroobpasue cuctem

MepapxnyHoCTb Npupoabl 1 CUCTEM
ApaonTrBHblIE CBOCTBA (A4OUTUBHOCTD)
WHTerpatveHble cBOMNCTBA (MHTErpaTUBHOCTD)
Butanuam

PenykunoHnsm

B3anmmMocBsa3b ypOBHE OpraHn3aumm Matepum: ruanyeckoro, XMMmn4eckoro, 61Monormyeckoro
["anakTunkn

YposeHb MeTtaranaktuku

Buonornyecknin yposeHb opraHmusaunin: KneTo4HbIA (opraHen bl KNeToK, XuBble KNeTKn), OpraHHbIn,
TK@HEBbIV, OPraHN3MEHHbIN, BULOBOW, NOMYNALUMOHHbIA, BMOreoLeHoTUYeCKNiA, BUOCEPHBIN

YPOBeHb reonorn4yeckunx O6'beKTOB, nnaHet

KETPOHHBH
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dur3nyeckmnin ypoBeHb: cybaToMHbI YPOBEHb (KBApPKW, NEMNTOHbI), SAEPHbIA YPOBEHb (HYK/OHbI, sapa
aToMOoB)

ATOMHbI YyPOBEHDb
MonekynspHbii ypOBEHb
MakpoMonekynsipHbIi ypOBEHb MONMMEPOB 1 KOMMIEKCOB MONEKYN

Tema 3.03. OpraHmsaums matepum Ha OU3N4ECKOM YPOBHE

dyHoameHTanbHbIe

OneMeHTapHbIe YacTuLbl

OCHOBHbIE XapaKTEPUCTUKN NEMEHTaPHbIX YaCTWL: Macca, 3apsg, CruH, BPEMS XU3HN
Knaccudpukaums aneMeHTapHbIX 4acTuL:

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

- MO BPEMEHM XN3HWN: cTabuibHbIe (MPOTOH, 3NEKTPOH, HEMTPUHO 1 UX aHTMYACTULbI) 1
HecTabunbHble (CBOOOAHLI HEATPOH, PE30HAaHCHI)

MepeHocHnKM pyHAAMEHTaNbHbIX B3aUMOAENCTBUIA ((POTOHbI, FPaBUTOHBI, FOOHbI, TPOMEXYTOYHbIE
6030HbI)

CnocobHOCTb 3fIEMEHTapHbIX YacTWL K B3aMMHbIM NPEBPAlLEeHNsSIM, He HapyLWatowwyM 3aKOHOB
coXpaHeHus

dun3nyeckoe none kak COBOKYMHOCTb BUPTyabHbIX YacTuL,
ToxOecTBEHHOCTb YacTuLl
BakyyM kak COCTOsIHVME MONsi C HAUMEHbLLE 3HEPrMeid, COCTOSWEE U3 BUPTYalbHbIX YacTuL

Tema 3.04. lNpouecchl HA PU3NYECKOM YPOBHE OpraHn3aumnm Matepum

$IBneHne ecTeCTBEHHOM paanoakTUBHOCTU

3akOoH paanoakTMBHOMO pacnaja Kak CtaTucTUYECKMin 3aKoH

CocTaB M3ny4yeHns Npu panmoakTMBHOCTH

BbloeneHvne aHeprum npu paaMoakTMBHOM pacnane

MpeBpalleHns aNEMEHTOB NPW PaanoakTVBHOM pacrnane

SlnepHble pe akummn pacluenneHms saep aToMoB Noa LEACTBUEM HENTPOHOB
MeToabl Nony4YeHne NCKYCCTBEHHbIX PaAN0aKTMBHbBIX 31IEMEHTOB
OTKpbITUE aTOMHOr0 S4pa, NU3MEPEHME Ero Pa3MepoB, Macchl 1 3apsaa
OHeprus cBA3n HyKNIOHOB SAEP aTOMOB (LedhekT Macchbl)

Peakumns uenHoro neneHns ypaHa

Peakummn cuHTe3a nerkux aToMHbIX S4ep W BblAENEHNE SHEPTK

Twvnbl TepMOSIAEPHbIX peakuuii B 3Be3aax 1 3BOMIOLNS 3BE3L

Tema 3.05. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE

XVIMUYECKUI 3nemMeHT

AToM

M3oTonbl

IBONIOLMA NpeacTaBneHnin 0 CTPOeHU aToma
KBaHTOBOMEXaHMYeCKas MOL4eNb CTPOEHUS aToMa
Monekyna kak KBaHTOBO-XMMMYeckasa cuctema
BeuwecTtBo

KaTtanusatopbl

BuokaTtanusaropsbl (pepMeHTbI)

Monumepsl

MoHomepbl

lNepuoamnyeckas cuctema

Mepuoanyeckuin 3akoH M. N. MeHgeneesa

KETPOHHBH
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Tema 3.06. Npouecchl HA XMMUYECKOM YPOBHE OpraHu3aumnm Matepum

XvMmyeckunm npouecc
Tennosble adhpeKTbl NPOLECCOB (9K30-, 3HAOTEPMUYECKME)
[MoHATME O XMMUYECKOW KMHETUKE

dakTopbl, BNMsAOWME Ha peakLMOHHY0 CNOCOOHOCTb BEWECTB: BANSHNE KOHLEHTPaLUNK - 3aKOH
OEencTByoLWMX Macc

dakTopbl, BIMSAIOWMNE HA PEaKLMOHHYIO CMOCOOHOCTb BEWECTB: BNSHNE TEMMNepaTypbl -NPaBnio
BaHT-Iodopa

OHeprusa akTnBaLum (3HepreTnyeckuin bapbep peakuum)

dakTophbl, BNMSIOWNE HA PEeakLMOHHYIO CMOCOOHOCTb BELWECTB: KaTanna
MoHsiTMe 06 aBTOKATANM3E

Karanna goepMeHTaTmBHbIN

OBOOLUNOHHASA XUMUS

LunHammyeckoe pasHoBecue (Xmmmnmyeckoe n pasosoe)

MpuHuun Jle Wartenbe

Tema 3.07. OcobeHHOCTN BMONOrMYEeCKOro YPOBHS OpraHusauny matepum

CnCTEMHOCTb XUBOro
Nepapxuyeckas opraHnsaums XuBoro: knetka - e4MH1MLa XnBoro
Nepapxunyeckas opraHm3aums X1Boro: nonynaums, sna, buoueHos, buoreoueHos, brocdepa

XUMUYeCKniA COCTaB XMBOro: aTOM Yrinepoaa - raBHblA 3IEMEHT XMBOro, ero YHUKasnbHbIe
0ocobeHHoCTU

XnMnyeckunim coctaB XMBOro: Boaa, ee ponb B XMBbIX OpraHn3max

XvMnYecknii cocTas XMBOro: 0COBEHHOCTU OpraHNYeckux 61ONONIMMEPOB - BbICOKAsS MONEKYNSIpHas
Macca, cnocobHocTb 06pas3oBbiBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKYN XMBOro
OTKpPbITOCTb XMBbIX CUCTEM

OO6MeH BewWeCTB 1 aHEpPrun
CamoBocnpounsseneHme

["lomMeocTas kak OTHOCUTESNIbHOE AMHaMNYeckoe NOCTOSAHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XMBOW CUCTEMbI

Katanutnyecknin xapaktep XmMmm XnBoro

LlenocTHOCTb XMBbIX CUCTEM, KOTOPAasi NPOSABNSETCS BO B3aUMOOENCTBMN, COrnacoBaHHOM
OYHKLUNOHNPOBAHMM BCEX YPOBHEN OpraHn3aLmm Xnsoro

Tema 3.08. MonekynsipHble OCHOBbI XU3HU

Monunentuapl Kak NpeawecTBEHHNKN 6enKoB

Benku kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMIEKCOM CBOMCTB
AMMNHOKMCNOTbI - MOHOMEpPbI 6ENKOB

YpoBHM opraHm3auny 6enkKoBoii MONekynbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS, YETBEPTMNYHAS)
DyHKUUM 6ENKOB: hePMEHTATMBHAS, PErYNATOPHASA, TPAHCMOPTHAS, 3alMTHas, ABUraTenbHas
Nnnnabl 1 X OYHKLMK: SHEepreTndeckas, nunuaHble MeMbpaHsbl

Yrnesonbl U nx PyHKUNN: aHepreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBbLIX KMCNOT

HyknenHoBble kncnotol (nonuHykneotuabl) - AHK, PHK

A30TUCTbIE OCHOBAHUS: afeHWH, N'YaHUH, LNTO3WH, TUMUH, ypauun

KoMnneMeHTapHOCTb, KOMMNIEMEHTapHble Napbl a30TUCTbIX OCHOBaHWM

KomnnemeHtapHocTb uenet JHK - ocHoBa BaXXHENWNX PYHKLMIA: XpaHEHWS 1 Nnepeaayn
HacnencTBeHHOW nHpopmaumm

DYHKUUN HYKNENHOBBIX KUCNOT 1 NPOLECCHI peaynnvkaumm, TPaHCKpUnuum, TpaHCcnaumm

KETPOHHBH
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["'eHeTnyecknin kog

KonoH

CBoicTBa reHeTMYeckoro Koaa: TPUnIeTHOCTb, BbIPOXAEHHOCTb, O4HO3HAYHOCTb,
YHUBEPCANbHOCTb, OTCYTCTBME 3HAKOB NPENMHAHNA Mexay Tpunnetamm (KogoHamm)

4. Mopspok 1 becnopsook B npupoae

Tema 4.01. MexaHunyecknin neTepMnHN3M. XaoTnyeckoe rnosefeHne ouHaMmyecknx cCUcTem

LetepMnHmam

MexaHu(CTn)4ecknin 4eTePMUHN3M

JTannacoBa (popMynnMpoBKa MEXaHNYECKOro OeTEPMUHN3MA
TpaekTopus

CocTosiHMEe (OM3NYEeCKO CUCTEMDI)

HadvanbHoe cocTosiHme

IdunHamuyeckas cuctema

[MorpewHocT n3mepeHns n3n4ecknx BENNYNH
YCTON4YMBOE N HEYCTONYMBOE OBUXEHME

JunHammnyeckuin xaoc

MpuMepbl CUCTEM C AUHAMMYECKUM Xa0OCOM: MIaHETHbIE CMCTEMbI, NOroda 1 Kaumar,
TYpOYNneHTHOCTb, POHA0BbLIE PbIHKY

OTnuyme xaoca ot becnopsiaka
Tema 4.02. [lnHammyeckne n ctatucTu4eckne Teopum

BeposTHOCTb

CnyyaHoCTb

CraTtnctnyeckas 3aKkOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynsapHo-KMHeTn4eckas Teopus
Pacnpenenenne (Makceenna) Monekyn no ckopocTsam
Cratmctmyeckoe onncaHmne CoCTosHUS

dnykTyaumns

KBaHTOBO(MexaHN4ecko)e CoCTosHe

BonHoBas cpyHKUNS

Cratmctmyeckmin xapaktep KBaHTOBOr0 onMcaHms npupoabl
JdvHamunyeckas teopus

CratucTtuyeckas teopus

dyHOameHTanbHas Teopus

Mprmepbl oyHOAMEHTaNbHbIX AMHAMUYECKMX TEOPUIA: MEXaHWKa, SNeKTPOANHAMMKA,
TepMoaMHaMumKa, TeEopUst OTHOCUTENBbHOCTU, 3BOMIOLIMOHHASA Teopus Jlamapka, Teopust XMMMYECKOoro
CTpOeHus

MpuMepbl oyHOAMEHTaNbHbIX CTATUCTUYECKUX TEOPWIA:

- MONEKYNSPHO-KMHETMYECKAS TEOPUS, KBAHTOBAS MEXaHuKa n gpyrue

- KBAHTOBblE TEOPWM, 3BONIOLMOHHASA Teopusi [JapBuHa, MonekynspHas

- reHeTrka

MpPUHLMN COOTBETCTBUS: CTATUCTUYECKNE N ONHAMUYECKME TEOPUN

JunHamnyeckme Teopun kak npubnuxeHne n ynpouieHne 6onee TOYHbIX CTaTUCTUHECKNX TEOPUIA

Tema 4.03. KopnyckynsapHo-BonHoBoW gyannam. COOTHOWEHNS HeonpeaeneHHOCTEN

BonHoBble cBoWCTBa CBETA: UHTEPIEepeHUMs, andpakums, nonapusaumns
KopnyckynsipHble cBoicTBa cBeTa: ooToadoekT
KopnyckynsapHo-BONHOBOI oyanvam Kak Bceobliee CBONCTBO Matepum
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Le Bpoiinb: obwas noes n opmyna cBa3n Mexay MMMynbCOM YacTuLbl 1 ee ANVHOW BOJHbI
BonHoBble ceoricTBa YacTuy,. dudpakums sneKTpoHOB. DNEKTPOHHbIA MUKPOCKONM

MbICNEHHBI 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CooTHoweHne HeonpeaeneHHOCTeNn KoopanHaTa-uMnynbC (CKOPOCTb)

CooTHowWeHVe HeonpeneneHHOCTeNn aHeprns-Bpems

COOTHOLWWEHWS HeornpeaeneHHoCTen Kak cneacTsme HEBO3MOXHOCTU HEBO3MYLLAOLWNX N3MEPEHUI
COOTHOLWWEHNS HeoNnpeaeneHHOCTeN Kak pe3ynbTaT KBAHTOBbIX oyKTyauuia

IKCnepuMeHTanbHble 40Ka3aTenbCTBa CNOXHOM CTPYKTYpbl BakyyMa: agpdoekT

Kasumunpa, poxaeHue anekTpoH-NO3UTPOHHbBIX Nap B 3N1EKTPUYECKOM rnosne

Tema 4.04. IMpuHUMN OOMNONHUTENBHOCTH

KopnyckynsipHo-BONHOBOW Ayannam
MpUHLMN 0ONONHUTENBHOCTI B KBAHTOBOW MeXaHuKe

N3amepeHne B KBAHTOBOW MexaHuKe Kak pe3y/nbTaT B3auMOAENCTBINS MUKPOObbekTa ¢
Makponpnbopom

HeBO3MOXHOCTb HEBO3MYLLAIOWNX N3MEPEHNIA

HeotnenumocTb Habnopatens ot Habntogaemoro obbekTa

B0o3MOXHble 3Ha4YeHUsT PU3NYECKUX BENNYMH: OUCKPETHBIA N HENPEPbIBHbLIN CNEKTP
dusmnyeckne BeNNYMHbI, UMeKoLne onpeaeneHHoe 3Ha4yeHe B JaHHOM COCTOSIHUM
dursnyeckne BeNNYUHbI, HE UMEeIoLWMe OrnpeneneHHoro 3Ha4yeHs B JaHHOM COCTOSIHUM
MpUHLMN BONOAHWUTENBHOCTA B LWMPOKOM CMbIC/E Kak HEOBXOAMMOCTb HECOBMECTUMBIX, HO
B3aVMOLOMOMNHSAOWMX TOYEK 3peHNs s NonHOro NOHMMaHua npeaMeTa unm npowecca
Tema 4.05. NMprHuUMn BO3pacTaHmsa aHTponun

dopMbl SHEPrMK: TENNIOBASA, XMMUMYECKAs, MEXaHM4eckas, anekTpmyeckas

[MepBbli 3aKOH TEPMOANHAMUKY - 32KOH COXPaAHEHUS 3HEPrnn Npu ee NpespaLleHnsx
3aMkHyTas (M30nMpoBaHHas) cuctema 1 HesamkHyTas (OTKpbiTas) cuctema
TepmoonHammyeckoe paBHoBecKe

BTopow 3akoH TepMOONHAMUKN KaK NPUHLMMN BO3PACTaHNS SHTPOMNUN B 3aMKHYTbIX CUCTEMAX
OHTpoONUS Kak On3NYecknii MHONKATOP HaNnpPaBNEeHNs BPEMEHN

ObpaTtumble N HeobpaTUMble NPOLEeCChl

DHTPONUS Kak namepsiemas omanyeckas senmymHa (npueBeneHHas TennoTa)

3meHeHne aHTponuu Ten npu TennoobMeHe Mexay HAMK

BTopoii 3aKOH TepMOANHAMUKI KaK MPUHLAM HAaNpaBeHHOCTM TennoobMeHa (0T ropsivero K
XONOAHOMY)

KayecTBo (LEHHOCTb) aHeprum

BblCOKkOKa4eCTBEHHbIE (DOPMbI SHEPTMW: MEXaHNYECKas, anekTpuyeckas

Hwn3kokayecTBeHHas popma saHeprun: Tennota

[MoHWXeHne KayecTBa TEMNOBOW 3HEPTUN C MOHUXEHMEM TeMnepaTypbl

OHTPONMS Kak Mepa HeEKaYeCTBEHHOCTM SHEPrumn

BTopoii 3aKOH TepMOANHAMUKI KakK NPUHLMM HEN3BEXHOro MOHMXEHWS Ka4ecTBa aHeprumn
SHTpoONMs Kak Mepa MonekynsipHoro becrnopsiaka

Crartuctmnyeckas npypoga BTOporo Ha4yana TepMoanHaMmKim

BTopoii 3aKOH TepMOAMHAMUKI KakK NPUHLMM HapacTaHus becriopsaka v paspyweHnst CTpyKTyp
OHTPONUS Kak Mepa OTCYTCTBUSA UHGhopMaLmnm

OCHOBHOI1 NapaiokC 3BOMOLUNOHHON KaPTUHBI MMpa: 3aKOHOMEPHOCTb 3BOIOLINM Ha GoOHE
BceobLlero pocta aHTPONnm

SHTpOI'IVIﬂ OTKprTOI7I CNCTEMDbI: MPOn3BOOCTBO SHTPOMMN B CACTEME, BXOOAWMIA 1 BbIXOAAWNIA
NOTOKWN SHTPONNN

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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TepMoanHaMuka XusHu: obbiBaHne ynopsiLo4EHHOCTM U3 OKpyXatolwel cpeapl
TepmoanHamuka 3eMnm Kak OTKPbITON CUCTEMBI

Tema 4.06. 3aKOHOMEPHOCTM camoopraHn3auum

CuHepreTumka - Teopus camoopraHusaumm
CuHepreTvka - MeXAMCUMNINHApPHOEe HarnpasneHne nccneaoBaHuii
CamoopraHnsauus (B NPUPOLHbLIX 1 COLMAnbHbIX CUCTEMAX)

MpuMepbl camMoopraHn3aummn B MPOCTEMWNX CUCTEMAX: TA3EPHOE U3NyYeHmne, syelikn benapa,
peakuusi benoycosa-XaboTMHCKOro, cnupanbHble BOMHbI

HepaBHoBecHas cuctema

[MoTokm (BewecTsa, aHepruu, 3apsna v T.4.) B HEPaBHOBECHbIX CUCTEMAX
Heobxonmmble yCnoBmnsi cCamoopraHn3aunn: HEPaBHOBECHOCTb U HENIMHEMHOCTb
Ynpasnsaoowmin napameTp

[Moporosbii xapakTep (BHE3aMHOCTb) cCaMoopraHn3aumnm

Touka brudpypkauum kak MOMEHT Kpuanca, NoTepun yCToN4YMBOCTU

PocT conykTyaumii B6nm3am To4km budpypkaumm (TeopeTnieckoe nonoxXxeHne n npumepbl)
Crabunuzaums conykTyauuia 3a To4kom brudpypkaumm (nopsaok M3 xaoca)
CVHXpOHU3aLMa YacTel CUCTEMbI B pe3ynbTare camoopraHm3anmm

HeBO3MOXHOCTb TOYHOrO NPOrHo3a byaywero 3a To4Kon budpypkauunm

[MoHMXEHME BHTPOMUN CUCTEMbI MPU CaMOOPraHmM3aLnm

MoBblWeHME 3HTPONUN OKPYXatowWwen cpenbl Npy camoopraHn3aumm

Huccunaums (paccesiHne) sHeprum B HepPaBHOBECHOW CUCTEME

IduccunaTtneHasa cTpyktypa

KoHKypeHUunsa amccmnaTtmBHbIX CTPYKTYP

YHuBepcanbHbIi 9BONIOLMOHM3M KakK Hay4yHast nporpamMMa COBPEMEHHOCTH, ero uenm
MpuHUKMNBI yHMBEPCANbHOrO 9BONOLMOHN3MA:

- BCE CyLLeCTBYeT B Pa3BUTUN;

- 0O BEKTUBHOCTb 1 MO3HABAEMOCTb NMNPOLIECCOB CaMOopraHM3aLmnuy;

- 3aKOHbI MPVPOAbI KakK NPUHLMMbI 0TOopa AO0NYCTUMbIX COCTOSIHUIA N3 BCEX MbICIIUMBbIX;
- (pyHOAaMeHTanbHag u HeycTpaHuMas posb Cny4aHOCTU N HeoNpPeaeneHHoCTH;

- pa3BuTUE Kak YepenoBaHNEe MeONeHHbIX KONMMYECTBEHHbIX U ObICTPbIX Ka4ECTBEHHbIX M3MEHEHWIA
(budpypkaumit);

- HENpPeLCcKa3lyeMoCTb MyTW BbiIXxo4a U3 TOYKM budpypkaumm (npownoe BnusieT Ha bynylwee, HO He
onpepnenseT ero);

- yCTOI7I‘-II/IBOCTb M HAOEXHOCTb NPUPOAHbIX CUCTEM KaK pe3ynbTat NX NOCTOAHHOIO OGHOBJ’IGHVIFI;
- KO3BOMOUUA passmealomeVlcg CNCTEMDbI U OprxaromeVl cpenbl

5. OBONOLMOHHOE ecTecTBO3HaAHNE
Tema 5.01.KocMonorus

Kocmonorus - Hayka o cTpoeHuu 1 asontoumm BeceneHHonm
OLnHOPOAHOCTbL M N30TPONHOCTL BeeneHHol B 6onblumx Macwtabax
Xumnyeckuin coctaB BeceneHHom - faHHble CnekTpanbHOro aHannaa
Mogaenn 6eckoHe4Ho B NpOCTPaHCTBE CTaLMOHapHO BceneHHol
AdhdoekThbl 0bLwen Teopn OTHOCUTENBHOCTH:

- UICKPUBNEHME NPOCTPaHCTBA BON3N TSXENbIX MACC

- CyllecTBOBaHMe "4yepHblx Oblp"

- MOHATUE KPVBU3HbI MPOCTPaHCTBA

- FPaBUTaLMOHHbIE BOJHbI

["paBuTauMoHHbI paanyc (paanyc cdeps Weapuwmnnbna)
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IduHamunyeckas mogenb BeceneHHon dpuamaHa

OO6HapyXeHne KpacHOro CMeLEHNS NMHWIA B CNeKTpax Janekmx ranakTuk, 4To C MOMOLLbio adodpekTa
Lonnepa o3HavaeT "pasberaHve ranaktmk"

PacwunpeHune BceneHHol 1 3akoH Xabbna
Kocmonorunyeckast Mogenb HectaumoHapHon BeceneHHon SinHwTenHa-PpuamaHa

PasnnyHble cueHapun pa3sutus BceneHHol: oTkpbiTas, NyfbCcupyowas 1 3akpbitas MOAenm
3BOMIOLMM

MNpobnema n3mepeHns cpenHen NNoTHOCTM BeceneHHo
Teopus Bonbworo B3pbiea (. [amoB)

MNpenckasaHune TemnepaTypbl (OOHOBOrO MUKPOBOIHOBOrO U3MTy4eHMS U 0OHapyXXeHne PENNKTOBOro
gooHa n3ny4yeHus

Mpobnema KOCMONOrMYeCKon NOCTOSIHHOM 1 OLeHKa Bo3pacTta BceneHHoi

N3mepeHune napametpa Xabbna n obHapyxXeHue yaenbHOro yCKOpeHns Halwero Mmpa
HabntopatenbHblii TECT TEOPWM - aHU3OTPOMNNS PENUKTOBOIO N3NTy4EHNS

PasnunyHble anoxu Hawe BceneHHoi: poxaeHne NpocTpaHCTBa-BPEMEHU, CTaans UHANSLMN,
POXIEHNE BEWEeCTBa, POXAeHNe n3bbiTka 6aprnoHOB, anekTpocnabblii (oa3oBbii Nepexon,

KBapKMW U FMIOOHBI - POXAEHWNE MPOTOHOB U HENTPOHOB, MEPBUYHbBIV HYKNIEOCUHTES, LOMUHNPOBAHME
TEMHOW MaTepun, pekombmHaums Bogopoaa, obpasoBaHme KpynHoMacwTabHom CTPYKTypbl
BceneHnHoi

OcCHOBHble HabnaatenbHble TeCTbI Teopun: pacnpocTpaHEeHHOCTb JIerknx aneMeHToB B KOCMOCeE,
r|p06neMa CUHIYNAPHOro COCTOAHUA, OTKPbITUE N NCCnenoBaHne prrIHOMaCU.ITaGHOVI CTPYKTYypblI
BcenenHon, rpaBnTaulOHHbIE NNH3bI

Mpobnema TeMHOI MaTepum

YcrtonumsocTb BceneHHoM 1 aHTPOMHbIA MPUHLAN

dyHOaMeHTanbHble B3auMOOENCTBUS U MUPOBbIE KOHCTaHTI

Tema 5.02. KocMmoroHus. ['eonornyeckas aponouuns

KocmoroHus - pasgen aCTpoHOMMM, U3yHaloLWnii MPOUCXOXOEHNE N Pa3BUTNE KOCMUYECKUX TEN U UX
CUCTeM.

SpFO,EI,I/I‘-IeCKaFI rmnoTtes3a, No3sonswad BOCCTaHOBUTb NCTOPUIO OTOAENTbHOIo obbekTa no
HabntoAEeHNI0 MHOMUX 061:>eKTOB, Haxo4sWnXCcA Ha pa3HblX 3Tanax asonounin

PacnpegneneHune 3Be34 o cnektTpam 1 CBETUMOCTAM (Ouarpamma [epuwnpyHra - Paccena),
oTpaxarowas MoLenb 3B0MoUMM 3Be3/bl B 3aBMCUMOCTU OT €€ MaccChbl.

CnekTpbl 3B€34, 9HEPrns 38e3[

Stanbl 06pa3oBaHUs 38e34bl

STanbl 9BONIOLMM 3BE34 NPU Pa3HbIX Maccax

ConHue - 38e34a Hawel nnaHeTHOM CUCTEMDI

Mopnenb BHyTpeHHero ctpoexmsa ConHua

Komnnekc ConHe4yHom akTUBHOCTH

LIvknbl CONHEYHOI aKTUBHOCTU, MPU3HAKMN YCUNEHWS CONTHEYHO aKTMBHOCTU W MPUYMHBI
ConHeyHoe n3ny4yeHne, CoNHEYHbIN BETEP, CONHEYHO-3EMHbIE CBA3M

MarHuTtHble nons ConHua 1 NnaHeT

OueHka Bo3dpacta ConHua, 3emMnu n nnaHet

"'mnoTesbl 0 npoucxoxaeHun ConHua n nnaHet: runoTtesa KaHTta - Jlannaca, runotesa O.10.
Wmmnaora

Hawa nnaHeta 3emns, ee hopma, XMMUYECKUIA COCTaB
MarHuToccpepa 3emMnu, CTpyKTypa MarHUTHOMO MONs, ABUXEHNSI MarHUTHbIX MOJTFOCOB
BHyTpeHHMe 06onoykn 3emnm n MeToapl NCcnenoBaHus ee rnybuH (ceicmopassenka)

AnekTpuyeckoe none 3eMnn, 3NEKTPOMarHNTHbIE BpawWeHus B sape 3eMnn U NpoLecchl Ha
NOBEPXHOCTM
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3eMHas Kopa 1 ee 3Bonouns (reonormyeckas Mctopus);

JlutocdoepHble NAUThI, NaBalowWwme Ha BEPXHEN MaHTUK - acTeHocdepe,
OkeaHunyeckas u KOHTMHEHTanbHas 3eMHas Kopa, CBA3b €€ 3BOMOLUUN C SBOMIOLMEN XUBOrO HA HEN
Mpouecchl camoopraHnsaunm B ropHbiX nopoaax

lMpouecchbl B naHOwagTHON cdhepe

N3ny4yeHne 3emnu kak HarpeToro tena

OHTpoNUinHbIA BanaHc 3emnun

PaanoakTnBHOCTb Kak hakTop TennoBoro 6anaHca 3emnu
Bo3HnkHOBEHWE okeaHoB 1 aTMOocepbl

[Mpoueccol B okeaHe 1 aTMOchepe Ha rpaHn xaoca v nopsaka
ATtmocdoepa 3emnu, ee CTPyKTypa, XMMUYECKNIA COCTaB

[MpoxoxoeHne CONHEYHOro cBeTa Yepes aTtmocqgepy

O30HOBBI CMON Y MPUYUHBI €0 U3MEHEHMSA

Knumat 3emnu, onpenensiemblii npoueccamMm TennoobmeHa, BnaroobmMeHa n LmMpKynsaumm
aTtMocagoepbl

Mmopocdepa 3emnu, Boga v Xn3Hb
dpakTanbHas reoMeTpusi Npupoabl
BoaHrkHOBEHME BroCcehepbl Kak peaynbTaT reonornyeckor 3BonoLmMmn 3emnu

Tema 5.083. NpoucxoxaeHne XnsHu

MNepBrnyHas atmMocgepa 3emnu

ABUNOreHHbIN CUHTE3

MepBUYHbIA ByNbOH

Mpenbuonornyeckuii otbop

MoHaTMe o Bronornyeckmx MembpaHax

Koauepsartbl

MeTepoTpodbl

ABTOTPOMOLI

AHaspobbl

A3pobbi

[MpokapuroThbl

DyKapuoThbl

onobnos

"eHobuo3

NcTopuyeckune KoHUENLUMM NPOVCXOXAEHNS XU3HN: KpeauMoHN3M, rMnotesa naHcnepmum,
04HOKpAaTHbIA abroreHes, MOCTOSIHHOE CamM03apPOXAEHNE, CTaLMOHAPHOE COCTOSIHNE
Tema 5.04. buonornyeckuii 3BONOLNOHN3M

dsontouns, ee atpnbyTbl: CAaMONPON3BONIbHOCTb, HEOOPATMMOCTb, HAaNPaBNEHHOCTb
Bronornyeckas ssonoums

OBONOUMOHHAsA KoHuenuns Jlamapka

JapsnHn3m

CanbTtaumoHnam

CuHTeTU4Yeckas Teopust aBoniouum

MonekynspHas 3BONIOLMS

"eHoboHA

OneMeHTapHas 3BONMOLMNOHHASA CTPYKTypa - NONynsuns

OneMeHTapHbIi HACNEeACTBEHHbIV Matepman - reHooH4 NoNynaumMm
OneMeHTapHoe SIBNEeHNe 3BONKOLNN - U3MEHEHNE FreHOGOHAA NONyNsLnn
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SneMeHTapHbIe 3BOJOLMOHHBbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NONynsLMOHHbIE BOJHbI,
N30N51UNS, eCTECTBEHHbI 0TOOP

Bopbba 3a cywectsoBaHme

dopmbl 0T6OPA: ABUXYLWMIA, CTABUAN3NPYIOWNIA, ON3PYNTUBHDIN
Mukpoasonouns

Makpossoniouuns

OwueepreHuns

Tema 5.05. Victopusa xusHn Ha 3emne n MeToabl UCCNeaoBaHNs 3BONIOLNN

MIMeTb NOHATUS O reonormyecknx apax nu nepuomax

KpunTtosomn, dhaHepo3on

CB#A3b rpaHuL Mexay apamu C reonorm4ecknMm U NaneoHToNnorM4eCKUMmM N3MEeHEHNSAMIN
HekoTopble BaxHenwme apoMopdo3bl: POTOCUMHTES, 3yKapUOoTbl, MHOMOK/IETOYHbIE, CKeneT
OCHOBHble TakCOHOMMYECKME FPYNMbl PACTEHUA N XMBOTHbIX M NOCNEO0BATENIbHOCTb MX 9BOMIOLMM:
- MOJTIOCKM

- pblbbI

- 3eMHOBOAHblE (aMdonbun)

- pecMblkarowmecs (penTunmm)

- NTUUbI

- MiekonuTarowme

- FONOCEMEHHbIE

- MOKPbITOCEMEHHbIE

- LIBETKOBbIE

[MpokapuoTsbl

dunoreHes

OHToreHes

Apantaums

Apomopdho3s

MoHaTre o onope, hayHe

MeToAabl nccnenoBaHWS 9BOMIOLUK: MANEOHTONOrNSA (MCKonaemble NepexoaHblie PopPMbI,
NaneoHTONnorm4yeckne psaabl, NOCNenoBaTeNbHOCTb UCKONAeMbIX (OOPM)

MeToabl nccnenoBaHns aBonoUMmK: buoreorpadus (ConoctaBneHne BMOOBOro coctaBa C UCTOpUer
TEPPUTOPUIA, OCTPOBHbLIE CPOPMbI, PENUKTI)

MeToabl uccnenoBaHms 9BOMOLMN: MOPGIONOrMYECKME METObI (YCTAHOB/IEHNE CBA3UN MEXIY
CXOACTBOM CTPOEHUS N POLACTBOM CPaBHMBAEMbIX (OOPM, PYAVMEHTAPHbIE OpPraHbl, aTaBU3Mbl)

MeTonbl nccnenoBaHUs aBONOLMN: SMOPUONOrMYecke MeTobl (3apoablWEBOE CXOACTBO, MPUHLMNM
pekanuTynaumm)

MeTonbl nCcnenoBaHUs 3BONIOLNN: FTEHETUYECKME METOAbI, METOObl BMOXUMUN 1 MONEKYNSIPHOWA
6uonorun, MeToobl MOAENNPOBAHUS, 9KONOrMYecKne MeTombl
Tema 5.06. 'eHeTuka 1 saponwoumns

["'eHeTuKa
"eH
Annenb
XpOMOCOMBI
["eHOM
"feHoTMN
deHoTun

CBoiicTBa reHeTN4eckoro Matepumana: OUCKPETHOCTb, HEMPEPbLIBHOCTb, MMHENHOCTb, OTHOCUTENbHAS
cTabunbHOCTb
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I3amMeH4YnBOCTb: Hacnegyemas (reHoTunuyeckas, MytTaunoHHas)

I3MeH4MBOCTb: HeHacnegyemas (gpeHoTunuyeckas, MoanunkaumnoHHas)

MyTtareHHble dpakTopbl

MpyynHbl MyTaUWiA

CeowicTBa MyTauui

Ponb MyTaumin B 9BONMIOLMOHHOM Npouecce

[MonynaunoHHas reHeTrka

["eHeTu4eckne xapakTepuCTUKN NONyNSALMK: HACNeOCTBEHHAs reTeporeHHOCTb

["eHeTMYecKkme xapakTepuCTUKM NONYyNSAUNN: BHYTPEHHEE reHeTUn4eckoe eANHCTBO
["eHeTU4eckre xapakTepuCTUKN NONyNSALMK: AMHAMUYECKOE PaBHOBECUE OTAEMNbHbIX FEHOTUMOB

6. Buocepa n yenosek
Tema 6.01 SkocucTembl

[MoHATME aKocKCTEMDI

dneMeHTbl 3KocucTeM (broTon, bruoLeHo3)

BuoTnyeckas CTpykTypa 9KOCMCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, PeayLIEHTbI

Buaobl npnpoaHbix akocrcTeM (03epo, nec, NyCTbiHA, TyHApPa, .., OKeaH, buocdepa)
[Mywesble (Tpodomyeckne) uenu, nupammngbl

OHepreTnyeckne NOTokM B akocuctemax, npasmno 10%

Akonorunyeckme doakTopbl: BUoTUYECKE 1 abnoTMYecKme PakTopbl, aHTPOMOrEHHblE (DaKTOpPbI
dDopMbl BUOTUHECKMX OTHOWEHWIA (XULWHMK-XEPTBa, Napa3nTnam, HenTpannam)

[Mpenenbl TonepaHTHOCTH

Cpena obuTaHusi n aKkonornyeckas Huwa

Tema 6.02. buocepa

buocgoepa

BewecTBo: XnBOE, KOCHOE, BMOreHHoe

["feoxmMmyeckmne doyHKUMM XNBOro BELECTBA:

- rasosas

- KOHLUEHTpaunoHHas

- eCTpyKTMBHas

- cpepoobpasyowas

- 9HepreTuyeckas

BuoreHHaa Murpaums aToMoB XMMMUYECKNX 3NIEMEHTOB

Buoreoxummnyeckne NpuHUUNBLI MUTPALNN: CTPEMIIEHME K MAKCUMYMY NPOSBIEHNS
Broreoxummnyeckne npuHLMNBLI MUrpaummn: 3BONOLMS BUAOB, yBENNHYNBAIOWMX OUOrEHHYIO MUTpaLmio
BnunsiHne kocMuyeckmnx chakTopoB Ha Brocdepy: paanaumnoHHbI (OOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONTHEYHO-3EMHblE CBSA3U (renmobronorus)

Tema 6.03. Yenosek B Briocepe

AHTpoOroreHes
[MNaneoHTONOrNS
MpumaTtbl, AHTpOrNon bl

Yenosek ymenbiin (Homo habilis), Yenosek npsmoxoaswmin (Homo erectus), Henosek pasyMHblii
(Homo sapiens)

HeaHpoepTtanbupl

AnbTpyunam

Heonutnyeckas pesonouns

IKonornyeckmne nocnencTsms HEONMMTUYECKON PEBONIOLMM
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Koasontouus

OKonornyeckunii cTatyc Yyenoseka

Pachbl n pacoreHes, BoamMoxHble nyTu aBonoLun Yenoseka, Ponb coumanbHbiX 1 BUONOrmYeckux
9BOJTIOLIMOHHBIX (pakTopOoB

Tema 6.04 'nobanbHblii 3KONOrMYECKniA KpU3unc

3arps3HeHne okpyxatowern cpeabl (MHrpeaneHTHoe, PnU3nyeckoe, OeCTPYKTUBHOE)
NHamkaTopbl rnobanbHOro aKoNorM4yeckoro Kpuamea:

- MapPHUKOBbIN 3doPeKT

- UICTOLWEHME 030HOBOr0 Cnos

- jerpagauns necHbix, 3eMesbHbIX, BOAHbIX PecypcoB

- CHUXeHne bropasHoobpasms

MoHATMe Hoocdepbl Kak aTana pa3smTns bruocdpepbl NPy pa3yMHOM PeryanpoBaHMN OTHOLWEHWIA
Yyenoseka v npupoapl

YcToinunBoe pasBmTme Kak KOMNPOMKCC MeX Y CTPEMIEHNEM YENIOBEYECTBA YA0BNETBOPSATb CBOM
noTpebHOCTN 1 HeOBXOAMMOCTbIO COXpaHeHUst briocdepbl Ans 6yoyLWwmMx NOKONEHWIA

7.1. OcHOoBHas nuTeparypa:
KoHuenunn coBpeMeHHOro ectectso3dHaHnus, ['openos, AHaTtonuii Anekceesud, 2012r.

2) KoHuenumm coBpeMEHHOro ecTecTBo3HaHms: YuebHoe nocobue/ B.®D. TynmHoBs.-M.:
M3patenbcko-Toprosas koprnopaums 'dawkos n Ko', 2011.-484 c.

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

3) PysaBuH I". M. KoHuenuun coBpeMeHHOro ectecTBo3HaHus: YuebHuk / .. Py3aBuH. - 3-e uag.,
ctep. - M.: UHDPA-M, 2012. - 271 c.

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

4) Newkesuy T. . KoHUeNuUMM COBPEMEHHOrO €CTECTBO3HAHMUSA: COLUMOryMaHmTapHas

MHTEpnpeTaums cneundmnkn COBPeEMEHHOR Haykn: YuebHoe nocobue / T.I. Newkeswny. - : HAL,
NHdopa-M, 2013. - 335 c.

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

5) bepaHukosa, B.M. KoHuenuun coBpemMeHHOro ectecTtBo3HaHus [TeKCT: anekKTPOHHbIA pecypc] :
KOHCMekT nekumi / B. M. BepaHukosa ; M-Bo obpasoBaHuns n Haykn P®, KasaH. (Mpusonx.) deanep.
YH-T, IH-T domnaukn, Kad. Bblanca. omamkm n MogennmpoBaHmns oms. NpoLeccos .? SNeKTPOHHbIe

naHHble (1 goann: 1,19 M6) .? (KasaHb : KasaHckuin penepanbHbiii yHuBepcutet, 2014) .? 3arn. ¢
aKpaHa .? [1na 3-ro kypca .? Pexum goctyna: Tonbko ONns CTyAeHTOB U COTpyaHUKoB KDY .?

http://libweb.ksu.ru/ebooks/06-1Ph/06_143 AS5kI-000668.pdf

7.2. lononHutenbHasa nuteparypa:

KoHuenumn coBpeMeHHoro ectectsodHanus, KapneHkos, CtenaH XapnaHosud, 2006r.

KoHuenunn coBpeMeHHOro ectectso3dHaHnus, JlaspuHeHko, Bnagummnp Hukonaeswny;PaTtHrkos,
BaneHTuH Metposuy;ronybb, Bacnnnin deodbaHToBmy, 2004r.

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

WNctopusi actpoHommm B Kasanu, Hedpenbes, tOpuin AHaTonbesny;CaxnbynnuH, H.A., 2009r.

7.3. UHTepHeT-pecypcCbl:

Kypc nekummn no gncumnnunHe "KoHuenuum COBPEMEHHOMO eCTECTBO3HAHUS" -
http://www.limm.mgimo.ru/science/
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Kypc nekuuin no gucumnnuHe "KoHuenuum COBPEMEHHOIO eCTECTBO3HAHMS" -
http://www.ugatu.ac.ru/ddo/KSE/01/index01.htm

Nexumn no gucumnnnmnHe "KoHuenumm COBPEMEHHOIO eCTECTBO3HAHNSA" -
http://gendocs.ru/v24113/nekunn_- _KoHUENUNN_COBPEMEHHOIO_eCTeCTBO3HaHUA

Jlekummn no ectecTBo3HaHMIO - http://gendocs.ru/v16288/nekumnn_- ectectso3HaHue

Hedbenbes O.A., Boposckux B.C., Nanees A.U., BepgHukosa B.M., Iémun C.A., MNManunwes O.1O.
EctecTBeHHOHay4yHas kapTuHa mupa / Hayd. pea. H.A. CaxubynnuH. - KasaHb: KasaH. yH-1, 2011. - Y.
2. - 221 c. - http://www.kpfu.ru/main_page?p_sub=8514

Hedenbes [0.A., Boposckux B.C., Nanees A.U., émnH C.A., Nanuwes O.10., Kamaneesa A.P.,
BepaHukosa B.M. EcTecTBeHHOHay4Hast kapTuHa Mupa / Hayd. ped. H.A. CaxubynnuH. - KasaHb:
KasaH. yH-1,2011. - 4. 1. - 216 c. - http://www.kpfu.ru/main_page?p_sub=8514

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHVe ancuMnvHbl "ECTecTBeHHOHay4YHas KapTuHa Mupa" npeanonaraeT UCMob3oBaHne
cneqylollero MatepranbHO-TEXHUYECKOro obecneyeHms:

MynbTMeouniiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMX CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Buaeo n ayamo
NHdpopMauun, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYEeCKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBOaHON MUKPOGOOH, BNOK ynpaBneHnst 0b6opynoBaHNEM, MHTEPAIECHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens SBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. MNpenonasatenb MMeET BO3MOXHOCTb NErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHPEPEHLMN 1 Opyrie BUObl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX hOpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOIb30BaHMEM B NPOLIECCe 00yHeHns BCex
KopnopaTuBHbIX pecypcoB. MynbTumMeoninHas ayautopus Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEpPHET. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He meHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTO, CTYN, NEPCOHANbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNOYEHbI K KOPNOPaTMBHON KOMMboTEPHON ceTn KDY n
Haxo4sTCs B €4MHOM OOMEHe.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnmoTeyHol cnucteme " BnbnnoPoccurka", BocTyn K KOTOPOK NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nMTEpaTypbl N0 rYyMaHUTApHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx pOCCUNCKnX
n30atenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTNIMACKOM A3blKe BeayLMX aMepPUKaHCKNX 1
€BPONencKkmx n3gaTenbCTB, a TakkXe peikue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9BC "BubnunoPoccurka" obecneynBaeT WNPOKNIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A1
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ UCMoib30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

Lnsi obecnevyeHns ycrnewHoro y4ebHoro npouecca Ha CEMUHAPCKUX 3aHATUSX MO AUCLUMNINHE
"EcTecTBEeHHOHay4yHas KapTuHa Mmpa" OOMKEH UCNOb30BaTbCS KOMMbIOTEPHbBIN Knacc Ans
NpoBeoeHNst TECTOBbIX 3aHSATUIA 1 NpocMmoTpa DVD-anckos no temam, Tpebdyowmm bonee rnybokoro
OCBOEHMS NpU NOMOLM BNU3yannu3aunm Ha gucnnee (NponcxoxaeHme 1 asonoumns BeceneHHonm,
npoueccol B Hegpax ConHua v 38e3[, BHYTPUKNETOYHbIE NpoLecchl 1 T.4.) Bo3amMoxHO nposeaeHune
HEKOTOPbIX NEKLUNOHHbIX 3aHSATUIA C MPUMEHEHEM MyNbTUMeaninHOro obopynoBaHms
(BnoeonpoekTopa, HoyTbyka) Mnu HarnsaaHbIX cpeacTs 0byyeHus.

Tpebytotcs:

1) MynbTume oniHasa ayantopus.

2) KoMnbtoTepHblit knacc.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no

HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNAMN NOATOTOBKK)" 1
npocounio NoaroToBkn PoaHom (Tatapckuin) A3blk U nuTepatypa u MHOCTPaHHbIA S3blK (2HMUACKWR) .
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