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Mporpamma amcumnnnmHbl "KoHuenuun coBpeMeHHoro ectectso3HaHmus"; 44.03.02 Mcuxonoro-neparornyeckoe obpasosaHue; npodeccop,
I.H. (moueHT) Hedbenbes 1O.A.

Mporpammy oncuunnuHbl paspaboTan(a)(u) npodeccop, a.H. (ooueHT) Hedenbes KO.A. kadenpa
BbIYUCNINTENBHON OM3NKN U MOOENMPOBAHNS (PUINYECKMX MPOLIECCOB HAay4YHO-Meaarornieckoe
otaeneHne , sky0606@mail.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

-oopMMpoBaHNE ecTeCTBEHHOHAY4YHOro MMPOBO3PEHUS

- 03HaKOMJIEHVE C NCTOPUEN Pa3BUTUNSI ECTECTBO3HAHMWS 1 CTAHOBNIEHNS €CTCTECTBEHHOHAYYHO
KynbTypbl

- MOHUMaHWE creundrkn eCTCTBEHHOHAYYHON 1 r'YMaHUTAPHOW KyNbTyp 1 UX B3aMIMOCBSI3U
- hopMMpOBaHME MOCNeayLWero NHTepeca K COBPEMEHHbIM OOCTVMXEHUSIM €CTECTBEHHbIX HayK

2. MecTO AMCUMNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro obpasosaHus

[aHHas yyebHas oucumnnnHa BktodeHa B pasgen "bB1.6.9 ducunnnunHel (Mogynm)" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 44.03.02 MNcuxonoro-neparornyeckoe obpasoBaHne N OTHOCUTCS K
6a3oBoii (0bwenpodeccrnoHanbHoi) yactn. OcBamBaeTcs Ha 2 Kypce, 4 CEMeCTp.

LaHHas oblweobpasoBaTtenbHas AMCUUNANHA HOCUT MEXANCUMNIVHAPHBIA XapakTep 1 Npu3BaHa B
MepBylo o4epedb BOCMOMHATL Npobenbl B eCTECTECTBEHHOHAYYHOM 3HAHUW CTYEHTOB r'yMaHUTapHbIX
HanpaeneHuih 6e3 Yero HeBO3MOXHO NonyyeHne 6a30B0ro Bbiclero obpasoBaHus.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHUNN:

Pacwun BK
ll.ll/l(*)p KomneTeHuuu npmoﬁpefacemocl“fggmnae'reuuuu
OK-1 CnocobHOCTb MCnonb3oBaTtb OMNOCOGCKNE, COLMOryMaHNTapPHbIE,
(OBILEKYNbTYPHbIE €CTeCTBEHHOHAay4Hble 3HaHWUS 415 (POPMUPOBAHMS HAy4YHOrO
KOMNETEHLIN) MUPOBO33PEHNS N OPUEHTUPOBAHMUS B COBPEMEHHOM
MHPOPMaLIMOHHOM NPOCTPaHCTBE
CnocobHOCTb aHaNM3npoBaTb 3aKOHOMEPHOCTU NCTOPUYECKOrO
OK-3 npoLecca, 0CMbICNATb 1 aHaNM3npoBaTb NPOECCMOHANBHO U
(0bLWeKyNbTypHbIE NINYHOCTHO 3HAYMMbIE COLIMOKYNbTYPHbIE NPobneMbl, 0CO3HaBaTb U
KOMMEeTEHLMN) BblpaxaTb COOCTBEHHYIO MMPOBO33PEHYECKYHO M rpaXkaaHCKYo
no3ununto
OK-7
(OBILIEKyNbTYPHbIE CnocobHOCTbIO K C&MOOﬁp&SOB?HWO 7
KOMMETEHLIN) coumnanbHo-NpPoeccnoHanbHOM MOBUNBLHOCTH

B pesynbtate 0CBOEHUS ONCUMNMIUHBI CTYAEHT:

1. OONXEH 3HATb:

- 06 eCTECTBEHHOW 1 r'yMaHMTapHOM KynbTypax, 0 Hay4HOM MeToae;

- 06 NCTOPUN eCTECTBO3HAHMS; MAHOPaMe COBPEMEHHOI0 eCTECTBO3HAHNS; TEHAEHUNSX Pa3BUTMS
HayKu;

- 0 KOPNYCKYNAPHON N KOHTUHYaNIbHOW KOHLUENUMAX ONUCaHNS Npupoabl;

- 0 nopsake 1 becnopsiake B NPUPOIE; XaoCe;

- O CTPYKTYPHbIX YPOBHSAX OpraHM3aumm Matepum; MMKPO-, Makpo- 1 Mera Mupbl;

- 0 MPOCTPAHCTBE, BPEMEHM; MPUHLMNAX OTHOCUTENBHOCTH;

- 0 MPUHUMNAax CUMMETPUN; 3aKOHAX COXPaHEHWS;
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Mporpamma amcumnnnmHbl "KoHuenuun coBpeMeHHoro ectectso3HaHmus"; 44.03.02 Mcuxonoro-neparornyeckoe obpasosaHue; npodeccop,
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- 0 AMHaMMWYeCKMX 1 CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B NMPUPOLE;
- 0 NPVIHLWMNE BO3pacTaHns aHTPOMNuK;

- 0 XMMMYECKUX NpoLeccax, peakUoHHOM CNOCOOHOCTUN BEWECTB;

- 0 COBPEMEHHOW aCTPOHOMUYECKON KapTUHE MMPa;

- 0 BHYTPEHHEM CTPOEHUM U UCTOPUW FrE0NOTMYECKOro pa3BuTns 3emMn; COBPEMEHHbIX KOHLLENLMSX
pasBUTUS reorpagonyeckmx 0b6onoyek;

- 06 0c0BeHHOCTAX BMONOrMYECKOro YPOBHS OpraHM3auny MmaTepun;

- 0 NPVHLUMNAax 3BONOLMN, BOCMPOM3BOACTBA U PA3BUTUS XUBBIX CUCTEM;

- 0 FeHeTMKe 1 3BONLNN;

- 0 61oaTHKE;

- O PO CUHEPreTUKM N KNOEPHETUKM B MO3HAHMM NMPUHLMMOB YNPaB/eHNs 1 caMoopraHn3aumm
cUCTEM;

- 0 CaMoOpraHn3aLun B XMNBOW N HEXMBOW NPUPOLE; NPUHLMMbBI YHBEPCANbHOMO 9BOJIOLMOHM3MA.
2. DONIXEH yMeTb:

- aHaNM3MpoBaTb, CPaABHMBATb, OO BACHSTb Pa3/INYHbIE HAY4YHbIe (PaKTbl, TMMOTE3bI, TEOPETUYECKME
HanpaBneHnst PasBUTUS HAyKK, a Tak Xe AaBaTb UM OLIEHKY;

- UICMOSb30BAaTh MOJyYEHHbIE 3HAHUS NPV MPUHATUN PELLEeHNIA B NCCNEL0BATENbCKON AeATENbHOCTH.

3. OONMXeH BnaneTb:

OPWEHTNPOBATLCS B LEHHOCTSIX ObITUS, XN3HW, KyNbTypbl;

- CUCTEMHbIM NOAX0A0M, HAMPAaBNEHHbIM HA LENOCTHbI 0XBAT U3y4aeMblX MPOLECCOB U SIBNEHWUIA B
NX B3aMIMOCBSI3U 11 B3aMMOAENCTBMN C APYTMMU SBNEHUSIMU;

- 9BOJIOLIMOHHbBIM MOOX0O0M K SIBIEHMSAM, CODbITMAM M NpoueccaM, No3BONSIOWNM NMOHSTb UX PONb B
oblweM npoLecce pasBUTUS;

- KOHLUenuue caMoopraHn3aumnm, packpbliBatowwein BHyTPEHHNE NPUYMHBI SBOJTHOLMM

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-noniydaeT eCteCtBeHHOHAay4YHble 3HaHNA B obnactu aCTPOHOMUU, PUINKN, XUMUW,
6V|OJ'IOFI/II/I, aKonorunun, CuHepreTukn n gp.

- packpbiBaeT NPpUYnNHbl N B3aMOCBA3UN Pa3JIMYHbIX MPUPOOHbIX SABNEHNIN
-OCO3Haer ponb 1 MECTO YeJioBeKa B npunpone

- NONy4YaeT HaBbIKN OpraHn3aunm caMocTosITeNIbHON PaboTbl MPX NOAFOTOBKE K CEMUHAPCKUM
3aHSATUSIM

- pa3BuBaeT HaBblkKOB ny6n|/|qu|x BbICTyI'IJ'IeHI/IIZ

4. CTpyKkTypa U cogepxaHue OUCLUMNIUHBI MOAYNs
Obuwas Tpya0eMKOCTb AUCLMMNIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBIL: 9K3aMeH B 4 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4nts 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycka K 3ayeTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunivHe/ MOAynto
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TemaTnyeckum nnaH AUCUUMANHBI/MOAYNA

Bupabl n yachbl
ay,aMTOpHOM paboThbl,

Pasnen MX TPYAO0EMKOCTb
N Ducumnnmnubi/ CemecTp c':;‘g‘g:;'al (B Yacax) TeK%’(‘#:::)ﬁsz"'
Moayns MpakTK-|abopa-

Nexkuum | yeckue | TOpHbIE
3aHATUA paﬁoru

Tema 1. EctecTBO3HaHME Kak
elnHasa cuctema Hayk o npupoge v KoHTponbHas
1. |oTpacnb Hay4yHOro No3HaHus. 4 1 1 1 0 |pabota
CTpyKTypa Hay4HOro NO3HaHUS.
MeTonbl Hay4HbIX UCCeaoBaHNIA.

Tema 2. OcoObeHHOCTN Hay4HOro

NO3HaHMA. XapakTepHble 4epThbl KoHTponbHas
2. [Haykn. OTnnyme Haykum oT Apyrmx 4 2 1 1 0 |pabota

oTpacnen kynbTypbl. Hayka un

penurus.

Tema 3. BaxHenwwve
3aKOHOMEPHOCTM Pa3BUTUS
3. |ectecTBo3HaHUS. O6wmit 0630p 4 3 1 1 0
NCTOPWW Pa3BUTUSI ECTECTBO3HAHNS.
AHTUWYHBIV 3Tan eCTeCTBO3HAHNS.

Tema 4. AcTpoHOMUS 1
ectecTBo3HaHne ConHeyHas
4. [cuctema, ee CTpoeHue u 4 4 1 1 0
npoucxoxgeHune. CTpoeHune n
5BONIOLMSA 3BE3[

YCTHbIN onpoc

YCTHbIN onpoc

Tema . NToroeas popma KOHTpoOns 4 0 0 0 SK3ameH

NTtoro 4 4 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. EcTecTBO3HaHMe KaK eguHasi cCucTema Hayk o Npupojae v oTpacib Hay4yHoOro
no3HaHus. CTpyKTypa Hay4yHoro no3sHaHusi. Metoabl Hay4yHbIX UCC/ie A, 0BaHUMA.

JNleKunoHHoe 3aHsitne (1 yaca(os)):

EcTecTBO3HaHME Kak eanHas cuctema Hayk o Npupoae 1 oTpacib Hay4HOro no3HaHus. CTpykTypa
Hay4HOro nNo3HaHusi. MeToabl Hay4HbIX UccneaoBaHuii. Kputepum n oopMbl Hay4HOrO NO3HAHNS
HayuyHble pesontounmn OudpdpepeHumaums n MHTerpaumnst Hay4Horo 3HaHust

npaktnyeckoe 3aHsitne (1 4aca(os)):
BBonHoe 3aHsTHe. [poBepka oCcTaToYHbIX 3HAHU

Tema 2. Oco6eHHOCTM Hay4YHOro No3HaHWUA. XapakTepHble YepTbl Hayku. OTnnumMe Haykum ot
Dpyrux otpacnen KynbTypbl. Hayka n penurus.

NeKLuMoHHoe 3aHsiTue (1 4aca(os)):

Oc06€eHHOCTN Hay4YHOrO NO3HaHWS. XapakTepHble 4epTbl Haykn. OTnnyme Hayku OT Opyrux
oTpacnen kynbTypbl. Hayka n penurng. Hayka n gomnocodus. Hayka n napaHayku. 3HadeHue Hayku
B COBPEMEHHYIO 3MOXY.

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

Oc06€eHHOCTN Hay4YHOrO NO3HaHWS. XapakTepHble 4epTbl Haykn. OTAnyme Hayku OT Apyrux
oTpacnen kynbTypbl. Hayka n penurung. Hayka n gomnocodus. Hayka n napaHayku. 3Ha4eHme Hayku
B COBPEMEHHYIO 3MOXY.
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Tema 3. BaxHenwwme 3akOHOMEPHOCTU Pa3BUTUSA €CTECTBO3HaHUs. O6LLmMin 0630p nctopumn
pa3BUTUA ecTeCTBO3HaHUS. AHTUYHbINA 3Tan eCTeCTBO3HaHUS.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

BaxHeriwumne 3aKkOHOMEPHOCTM Pa3BUTUS eCTeCTBO3HaHNSA. Obwmii 0630p UCTOpPUM Pa3BUTUS
€CTeCTBO3HaHUSA. AHTUYHbIN 3Tan eCTeCTBO3HaHUS. ECTecTBO3HaHMe B cpeaHue Beka.
EctectBo3HaHue B HoBoe Bpems. EctectBo3HaHue B XIX n XX Bekax.

npakTudeckoe 3aHsitne (1 yaca(os)):

1. Pa3BnTre npenctaBneHnii o ABMXeHnn 2. Pa3sutune npeacTasneHunin o B3ammMoneincTemm 3.
MpyHUMNBI cCUMMETPUK. 3aKOHbI COXPaHEHNS

Tema 4. ACTPOHOMMS M ecTecTBO3HaHUe CoNHeYHasi CUCTEMa, ee CTPOEHME U
npoucxoxpaeHue. CTpoeHue u 3BoNOLUSA 3Be3[,

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

AcTpoHoMUSi U ecTecTBO3HaHUe ConHevyHas cuctema, ee CTpoeHune u nponcxoxaeHue. CTpoeHne u
3BONOLMS 3BE3[

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

1. CneunanbHas Teopusi oTHocuTeNbHOCTM 2. Obwas Teopms OTHOCUTENbHOCTU 3. MUKpPO- Makpo-
mMerammpsbl 4. B3anMocBsA3b CTPYKTYPHbIX YPOBHEN opraHn3auun matepum

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITENIbHOM paboTbl AUCUUMINHBI (MOLYNISA)

Hepe- Buabl ) Tpyno- K?)JI-(I)T %‘:::ﬂ
N Paspen Ce- | nsa caMoCTOsiTe/IbHOM eMKOCTb| o
OUCLMMNIVHBI MecTp| ceme pabotbl (B ATENbHOIA
cTpa CTYZEHTOB yacax) paboTl
Tema 1.
EcTtectBO3HaHme
Kak eguHas
cuctema Hayk o
npupoae u NOAroToBKa K KOHTPO/bHON paboTe KoHTponb}
1_|oTpacnb Hay4Horo |, 1 50 |nas
Nno3HaHuA. pabora
CtpykTypa
Hay4Horo
Nno3HaHuA.
MeTonbl Hay4HbIX
nccnenoBaHumn.
Tema 2.
OcobeHHoCTH
Hay4Horo
;OsHaHMH' NOAroToBKa K KOHTPOMbHON paboTe KoHTponby
o (XapakTtepHble 4 5 50 |has
4yepTbl HAyKW. paboTa
OTnunymne Hayku OT
Apyrnx otpacnem
KynbTypbl. Hayka u
penuruns.
PervcTpaumnoHHblii Homep 8012234919 OBAEKTPOHHBIH
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Mporpamma amcumnnnmHbl "KoHuenuun coBpeMeHHoro ectectso3HaHmus"; 44.03.02 Mcuxonoro-neparornyeckoe obpasosaHue; npodeccop,
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dopmbl
KOHTpONns
camocTo-
ATENbHOMN

pabortbl

Hepe- Bunbi Tpyno-

N Paspen Ce- ns caMoCTOSITeNIbHOM eMKOCTb
AVNCLUMN/INHDI mMecTp| ceme paboTbl (B

cTpa CTYAEHTOB yacax)

Tema 3.
BaxHenwwne
3aKOHOMEPHOCTU
pa3BMTUS
€CTEeCTBO3HaHUS.
3. |O6bwwmit 0630p 4
NCTOPUN Pa3BUTUS
€CTEeCTBO3HaHUS.
AHTWYHbINA 3Tan
€CTEeCTBO3HaHUS.

YCTHbIV

3 |[MOAroTOBKa K YCTHOMY OMpoCy
onpoc

20

Tema 4.
ACTpOHOMMS 1
eCTeCTBO3HaHve
ConHeyvHas

4. |cucTteMma, ee 4 4 |noarotoBka K yCTHOMY onpocy
CTPOEHME U
NPONCXOXOEHME.
CTtpoeHne n
3BONIOLMSA 3BE34

NTtoro 91

YCTHbIV
31 onpoc

5. O6pa3oBare/ibHble TEXHONOMUU, BKJIloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

3NEKTPOHHO-0b6pa3oBaTeNbHbIE PECYPChI, 3NIEKTPOHHbIE Y4ebHble nocobus,
NCMNONb30BaHNE YCTPOWCTB MyNibTMMeAMa

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. EcTecTBO3HaHMe KaK eguHasi cCUcTeMa Hayk o Npupojae U oTpacib Hay4yHoro
no3HaHus. CTpyKTypa Hay4yHoro no3sHaHusi. Metoabl Hay4yHbIX UCC/ie A, 0BaHUMA.

KOHTpOJ’IbHaSI pa60Ta , MPUMEpPHbIE BOMPOCHI:

ATrKa Hay4YHbIX MccnenoBaHuii. EcTecTBeHHOHay4Hble KapTuHbl MUpa EcTecTBo3HaHMe Kak eanHas
cucTeMa Hayk o mpupofe v oTpacsib Hay4HOro no3HaHusi. CTpykTypa Hay4yHOro no3HaHus. Metoabl
Hay4YHbIX UCCNeLoBaHWIA.

Tema 2. Oco6eHHOCTM Hay4YHOro No3HaHUA. XapakTepHble YepTbl Hayku. OTnnume Haykum ot
Apyrux otpacneun KynbTypbl. Hayka n penurus.

KoHTponbHas pabota , npuMepHble BONPOCHI:

MeTonbl Hay4HOro no3HaHms OcobEeHHOCTM HayYHOro NO3HaHWUS. XapakTepHble YepTbl HayKW.
OTtnnyme Haykum OT Apyrux oTpacnen KynbTypbl. Hayka n penurus.

Tema 3. BaxHenLwne 3aKkOHOMEPHOCTU pa3BUTUA eCTeCTBO3HaHUs. 06w 0630p ucTtopumn
pa3BUTUSA eCcTeCTBO3HaHUS. AHTUYHbIN 3Tan eCTeCTBO3HaHUS.

YCTHbIA ONpPOC , NPMMEPHbIE BOMPOCHI:

Hatypdomnocodpusa MexaHnctuyeckas kaptuHa mmpa MNpunHumn otHocutensHocTn Mannnes Cuctemol
mupa MNpuHuMn nanbHooencTemsa BaxHelwme 3aKkOHOMEPHOCTM pa3BUTUS eCTecTBO3HaHMs. Obwuin
00630p NUCTOPUN Pa3BUTNS €CTECTBO3HAHUS. AHTUYHbIV 9Tan eCTeCTBO3HAHNS

KETPOHHBH
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Tema 4. ActpoHOMUSA U ecTecTBO3HaHUe CoNHeYHasi cuctema, ee CTpoeHue U NPOUCXOXaeHUe.
CTpoeHue 1 3BONOLMSA 3831,

YCTHbI onpoc , NpyMepHble BOMPOCHI:

Oeontoums ranaktnk KocmonaesTnka O6bekTbl BceneHHom ACTpOHOMI/IFI n ecteCcTtBoO3HaHmne
ConHeyHas cuctema, ee CTPOEHNE N NpouncxoxgeHume. CTpOGHVIe N 3BOMOUNA 3BE3N

Utoroeasa chopma KOHTpoOns
9K3aMeH (B 4 cemecTpe)

MpumepHble BONPOCHI K MTOrOBOM hOpMe KOHTPONS

Bonpochbl kK ak3amMeHy

1. Hay4HbIin MeTOq

Hay4Hblin MeTo NO3HAHUS

YPOBHM HAYy4YHOr0 NO3HAHNS: SMMMPUYECKMIA, TEOPETUYECKUI

'mnoTesa

Hay4Has Teopus

Teopema

Kputepun Hay4HOro 3HaHus: 06 bEKTUBHOCTb, AOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTb

MeToqbl Hay4HOro rno3HaHunA: HabnoaeHve, SKCMNepuMeHT, HAyKunA, nenykuma, aHannms, CUHTES,
MoLoennposaHue, a6CTpar|/|pOBaH|/|e

MpuHUKMn Bepudmkaumnm

MpuHUMN ganbcudmkaumm

[MpuvHUKMN cooTBETCTBUS

DyHKUUM HayKK: 06 BACHUTENbHAS, OnMcaTeNnbHas, NPOrHOCTMYeCKas, MMPOBO33pPeHYECKas,
cuctematmsnpyowas, npou3BoACTBEHHO-MPakTNnyeckas

2. EctecTBO3HaHMeE 1 ero posb B KyNnbType

EcTtecTBo3HaHue

EcTecTBeHHble Hayku: omaunka, XuMus, Bonorns, reonorns, aCTPoOHOMMUS, 9KONOrns
OdudpdepeHumnauns Hayk

WHTerpauuns Hayk

MartemaTunka Kak s3blk eCTeCTBO3HaHNS

['yMaHUTapHble Hayku

EcTtecTtBeHHOHay4YHas KynbTypa

'ymaHuTapHas kynbtypa

JlBe KynbTypbl 1 B3aMOCBA3b MEXOY HUMU

3. OTuka Hay4HbIX nccnepgoBaHuii. NceeaoHayka

oTnyeckme NPUHUWMbI HAYYHbIX nccnenoBaHuin: CaMOUEHHOCTb UCTUHbI, MICXOOHbI KPUTUNLN3M,
CBOéOﬂ,a HaAy4YHOro TBop4ecTtsa, HOBM3HA HAY4YHOIro 3HaHU4A, paBeHCTBO yY4EHbIX nNepen N1MuoMm
NCTUHDI, O6IJ.l,e,EI,OCTyrIHOCTb NCTUHbI

lMcesnoHayka
MceBOoHayKn: acTPONorusl, Napancmuxonorus, ygonorusi, BuosHepreTnka, AeBMaHTHas Hayka

OTtnnymTenbHble NPU3HaKM ncesooHaykn: oparMeHTapHOCTb, HGKpI/ITI/IHGCKI/IVI noaxon K NCXxoOHbIM
OaHHbIM, HEBOCMNPUNMYNBOCTb K KPUTUKE, HECOOTBETCTBME pakTam, OTCYTCTBME 3aKOHOB, HapyLeHne
3TNHECKNX HOPM

Buoatuka

4. ECTeCTBEHHOHAY4YHble KapTUHbI M1pa

Hay4yHas (ectecTBeHHOHay4Hasl) KapTUHa MMpa Kak obpa3Ho-gunocodckoe 0606bueHne
LOCTUXEHMI €CTECTBEHHbIX HayK
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HayyHble KapTUHbI MMpa: MexaHnyeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-9 nonosuHa),
COBpeMeHHas 3BOMUNOHHas (2-a nonosmHa XX B. - Ha4ano XXl BB.)
5. Passutne npencraBneHunin o matepum

Marepuns

dopMbl MaTepun: BEWECTBO, None, onsnyecknin Bakyym
LuckpeTHoCTb

KOHTMHyanbHOCTb

BupTyanbHble YacTuupl

OneMeHTapHble YacTuubl

ATOMHO-MONEKYNSAPHOE y4yeHne

Y4yeHune o cocTase

Y4yeHure o CTpoeHum BelecTea

6. Pa3sutre npeacraBneHnii 0 oBUXeHUN

dopMbl ABMXEHMS MATEPUN: MexaHMYeckas, pusmyeckas, xummyeckas, bnonorunyeckas
B3anmocBs3b hopM OBMXEHUS U X HECBOAMMOCTb OPYr K Apyry

JBuxeHve kak N3MeHeHne COCTOSHNS

MexaHnyeckoe OBUXEHME, ero OCHOBHbIE XapakTePUCTUKU: MatepuanbHas To4dka, Tpaektopus,
CKOPOCTb, YCKOPEHWE, MyTb, UMMYNbC TeNna, MOMEHT UMMynbca

7. PasButne npencrasneHnii 0 B3aMMoaencTsmm

dyHpamMeHTanbHble B3aUMOAENCTBUS: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOe, CUNbHOE
XapakTepucTukn pyHOaMeHTabHbIX B3auMOOENCTBUN

JanbHopencTBne

bnuskognerictene

KBaHTOBO-MoNEBON MEXaHW3M rnepenayn B3anMonencTeunii

MpuHUMN cynepnoaunumm

8. MNpuHUMNbLI CUMMETPUIK, 3aKOHbI COXPaHEHMS
MoHsTUE CMMMETPUKM B €CTECTBO3HAHNN
M3oTponHoCcTb

AHnzoTponus

NHBapuaHTHOCTb

OnHopoaHOCTb

[MpocTenwme cumMmeTpun (aCUMMETPUM) NPOCTPAHCTBA U BPEMEHU U CBA3AHHbIE C HUMW 3aKOHbI
COXpaHeHns (HecoxpaHeHus)

Teopema Hetep

CuMMeTpurs NpUpPOaHbIX 06 EKTOB

Bnobl cuMMeTpuii: reomeTpmnyeckne, oMHaMuYeckme, KanmbpoBoYHble
CrMMeTpUs N aCUMMETPUS XNBOTO

ACVMMETPUYHOCTb (XMPasibHOCTb) MOJIEKYN XMBOrO

9. dBoNOLUMA NPEACTaBNEHNU O MPOCTPAHCTBE U BPEMEHM

MpocTpaHcTBO 1 Bpems ApuctoTtens (MPOCTPaHCTBO Kak KaTteropus Mecta, BpeMs Kak mepa
OBUXEHWNS)

ABCONTHOE 1 OTHOCUTENBHOE NPOCTPAHCTBO HbloTOHA
ABConoTHOE N OTHOCUTENBHOE BpeMS HbioToHa
Muposoi agomp

OnbiT MakenbcoHa-Mopnu

MHBapraHTHOCTb CKOPOCTK CBeTa

KETPOHHBH
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EOuHCTBO NpocTpaHcTBa N BpEMEHW Kak oopMbl CyLLEeCTBOBAHNS OBUXYLWENCs matepun B
COBPEMEHHOW Hay4HOW KapTuHe Mupa

10. CneumanbHas Teopnsi OTHOCUTENbHOCTM

CneuwnanbHas Teopus oTHocuTtenbHocth (CTO)

MHepumanbHble cuctembl OTCHETA

MpuHUMN oTHOCUTENbHOCTM [Tanunes

MpuHumnbl CTO: NpMHUMMN OTHOCUTENBbHOCTU, NHBAPUAHTHOCTb CKOPOCTU CBETA

Cnenctenga CTO: OTHOCUTENBHOCTb OAHOBPEMEHHOCTU, PENATUBMCTCKOE COKpaLLeHNe OJIHbI,
3amefieHne BPEMEHU, yBENNYEHNE NHEPTHON MACChl B ABMXYLLEACS CUCTEME KOOPAUHAT
OTHOCMTENbHO HEMOIBWXHOW CUCTEMBI OTCYETA, MPOCTPAHCTBEHHO-BPEMEHHOWN NHTEPBAN MEXOY
COObITUSIMU, €0 MHBAPWMAHTHOCTb, COXPaHEHNE NPUYMHHO-CEACTBEHHbIX CBSA3€i Mexay cobbiTusMM,
€0OWHCTBO NMPOCTPAHCTBA U BPEMEHW, NMPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM, SKBUBANEHTHOCTb
MacChbl 1 SHEpPruun

11. Obwas Teopnsi OTHOCUTENBHOCTU

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENbHOCTN Ha
HenHepuunanbHble CUCTEMbI OTCYeTa

HevHepuwmanbHble cuctembl OTCYETA

[MprHUMN 3KBUBANEHTHOCTW rPaBUTaLMOHHOIO NONS N CUM MHEPLMK
IMnupuyeckme gokasartensctsa OTO:

- OTKNIOHeHue nyya B none taroteHns ConHua

- UBMEHEHME 4YacTOTbl 9N1EKTPOMArHNUTHOM BOMHbI B MOME TArOTEHMSA
- CMelLeHne nepurenns opbutsl Mepkypus

[MoHATME rpaBuTaLMOHHOro paguyca

["paBuTaUMOHHbBIN KONnanc

YepHble obipbl

12. Mukpo-, Makpo-, Merammpsbl

CTpyKkTypbl Meramupa: 3se3bl, NnaHeTHbIE CUCTEMbI, ranakTuku, Mex3BéanHas cpena

Kputepun geneHuns Ha MUKPOMUP, MakpoMUp 1 Merammp

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHol

EovHMUbI n3MepeHns paccTosHWA B Merammpe: acTpoHoMmMyeckas eanHuua, CBeToBOM rof, napcek
BpemeHHble macwtabbl BceneHHoii

$lBneHns, NO3BONMBLLIME OLIEHUTL BPEMS CyllecTBoBaHMS BeceneHHoi: adodoekT Jonnepa, 3akoH
Xabbna

XapakTepucTvku 3Be3n, onpenensiemMble N3 HabnaeHniA: CBETUMOCTb (MOLHOCTb U3NYYEHNS),
Macca, paauyc, CnekTpasibHblii COCTaB U3NyYeHust

CnekTp 3NeKTPOMarHUTHbIX N3N1y4YeHWin (paanoBOSHbI, HGIPAKPACHbIA, BULNMBINA,
yNbTPachuoneToBbIli AnanasoHbl, PEHTTEHOBCKOE 1 raMMa-unsnyyeHme)

BceneHnHas, Metaranaktuka
CKonneHns n CBEPXCKOMNNEeHNs ranakTuk
KBasapbl

MneuHbin MyTb - Hawa ManakTuka

CoctaB CONHEYHOl CUCTEMbI: NMNaHeTbl, CYTHUKM NaHeT, acTeponbl, KOMETbl, METEOPOUIbI,
MarHUTHbIE NONS, NbleBasi MaTepusl, CONTHEYHbI BETEP 1 KOCMUYECKUE Nydn

lMnaHeTa 3emHon rpynnbl: Mepkypuin, BeHepa, 3emns, Mapc
Mnanetbl-ruranTol: KOnutep, CatypH, YpaH, HentyH

Mosic acteponaos

Ob6nako OpTa

Mosic Konnepa

KETPOHHBH
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Co3Be3aus - y4acTku 3Be34HOro Heba ¢ rpynnamu 3Be3a, BblAeNEeHHble NS OPUEHTUPOBKN 3BE3 bl
VCTOYHMKM BHEeprum 3Be34: TEPMOSLAEPHBIA CUHTES N SHEPTUS rPaBMTaALMOHHOIO CXaTus
[MnaHeTapHble TYyMaHHOCTU

CMraHTbl N CBEPXTUraHThl

lMynbcap - HeTpOHHas 3Be3na

CepxHoBble 3B€34bl

OeuxeHns ConHua B Nanaktuke

ConHue - HopManbHas 3se3na

13. B3anMocCBA3b CTPYKTYPHbBIX YPOBHEN OpraHnsaumm matepum
LlenocTHOCTb npuponbl

CuncTeMHOCTb NpupoLabl

Mepapxnu4HoCTb NpMpoabl 1 CUCTEM

ApOonTMBHbBIE CBOWCTBA (AAOUTUBHOCTD)

WHTerpatveHble CBONCTBA (MHTErpPaTUBHOCTD)

Buranuam

PenykunoHnsm

14. OpraHmsaums matepum Ha OU3N4ECKOM YPOBHE

OneMeHTapHbIe YacTuLbl

OCHOBHbIE XapakKTEPUCTUKIN 3NeMeHTapHbIX YacTuL: Macca, 3apsi, CrnH, BPEMS XU3HN
Knaccundpmkaums anemeHTapHbIX YacTuL;:

- MO y4acTu1io B hyHOAMEHTANbHbIX B3aUMOAENCTBUSIX (2APOHbI, TEMNTOHbI)

- M0 Macce Nokost (POTOHbI, NENTOHbI, ME30HbI, 6aPNOHbI)

- N0 BPEMEHMN XU3HW: cTabunbHble, KBa3ncTabunbHble, HecTabunbHble

MepeHocYMKM doyHAAMEHTANbHbIX B3aUMOLENCTBUIA (POTOHbI, FPAaBUTOHbI, FMHOOHbI, ME30HbI)

CnocobHOCTb aNeMeHTaPHbIX YacTuL K B3aUMHbIM NPeBpaLleHnNsM, He HapyLlwatowmnM 3aKOHOB
coXpaHeHust

dunsunyeckoe none Kak COBOKYMHOCTb BMPTYallbHbIX HaCTuL,

|_|pI/IHLI,I/II'I TOXOECTBEHHOCTU HYacTuy,

BaKyYM KakK COCTOSAHME NOons C HauMeHbLIEN eHepere|7|, cocTosiee n3
BNPTYyanbHbIX YaCTUL

15. Tlpouecchl Ha hrn3nyeckom ypoBHE OpraHusauumn matepum
$IBneHne ecTeCcTBEHHON pagnoakTUBHOCTHU

3aKkoH paamnoakTMBHOrO pacnaja kak CtaTUCTUYEeCKUin 3aKOH

CocTas n3ny4yeHus npy pagnoakTUBHOCTM

BbloeneHve sHeprum npu pagnoakTMBHOM pacnane

[MpeBpalleHns aNeMeHTOB Npy PaanoakTUBHOM pacnane

SloepHble peakummn pacluenneHns aaep aToMoBs nog AenCcTBMEM HEMTPOHOB
MeToAabl Nony4yeHne NCKYCCTBEHHbBIX PaAMOaKTUBHbBIX 3N1IEMEHTOB
OTKpbITE aTOMHOTO S4pa, U3MepeHne ero pasmepos, Macchl 1 3apaaa
OHEPrus CBSA3N HYKNOHOB siAep aToMoB (4edyekT Macchl)

Peakuuns uenHoro neneHns ypaHa

Peakumu cnHTe3a nerknx aToMHbIX S4ep U BblAENEHNE SHeprum

Trnbl TepMoOsiAEepHbIX peakLumin B 38e34aX U 3BONOLNS 3BE3[

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XNMNYECKUA aNneMeHT
AToM

KETPOHHBH
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3oTonsl

DBONIOLMSA NpeacTaBneHnin o CTPOeHU aToMa
KeaHTOBO-MexaHuyeckas Mogesnb CTpoeHMs atoma
Monekyna kak KBaHTOBO-XMMMYeCKasa cuctema
Karanuaaropbl 1 UHrMGUTOPSI

BuokaTtanusaropsbl (pepmeHTbI)

Monvmepsl

MoHomepbl

lNepuoamnyeckas cuctema

Mepuoanyeckuin 3akoH . . MeHoeneesa

17. [pouecchbl Ha XMUYECKOM YPOBHE OpraHusauun matepum
Tennoeble agpdekTbl NPOLECCOB (3K30-, 3HO0TEPMUYECKME peakLnn)
[MToHsATUE O XMMMYECKOW KNHETUKE

dakTopbl, BIMSAOWME HA peakLMOHHY0 CNOCOOHOCTb BEWECTB: BANSHNE KOHLEHTPaUMK - 3aKOH
OEencTByLWmMX Macc

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

SHeprvsa akTnBauum (3HepreTnyeckuin bapbep peakuum)

dakTopsbl, BIMSAIOWMNE HA PEaKLIMOHHYIO CMOCOOHOCTb BEWECTB: Katanms
MoHaTMe 06 aBTOKATANM3e

MpuHuun Jle Wartenbe

18. OcobeHHOCTM BUONOrNYECKOro YPoBHS OpraHn3aumm MaTepum
CnCTEMHOCTb XMBOrO

Nepapxnyeckas opraHnsaums X1Boro: knetka - eauHuLa X1soro, Nonynsuus, sua, 6uoLeHos,
buoreoueHo3, buocdepa

XUMUYECKMiA COCTaB XMBOr0: aTOM Yrineponaa - raBHbIA 3NIEMEHT XNBOro, ero YHUKarnbHble
0ocobeHHoCTN

XVIMMYECKUIA COCTaB XMBOro: Boaa, ee ponb B XUBbIX OpraHn3mMax

XMn4ecknii cocTas XMBOro: 0CO6EHHOCTU OpraHNYeckux B1ONoIMMEPOB - BbICOKAs MONEKYNsSIpHas
Macca, cnocobHoCcTb 06pa3oBbiBaTb HAAMONEKYNSIPHbIE CTPYKTYPbI

OTKPbITOCTb XMBbIX CUCTEM

OO6MeH BELECTB N 3HEPTUK

"loMeocTas kak OTHOCUTENIbHOE AMHAaMNYeckoe NOCTOSAHCTBO COCTaBa M CBONCTB BHYTPEHHEN cpenpbl
XMNBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XU3HU

Monunentuapl Kak NpeawecTBEHHNKN 6ENKOB

Benku kak BbICOKOMONEKYNSIPHbIE COEANHEHMS C 0CODbIM KOMMIEKCOM CBOMCTB

AMUWHOKMCNOTbI - MOHOMEpPbI 6ENKOB

YpoBHM opraHnsaumm 6enkoBoi Monekynbl (NepBMYHas, BTOPUYHASA, TPETMYHAS, YETBEPTUYHAS)
DyHKUUN BENKOB: (hEPMEHTATMBHAS, PETYNATOPHASA, TPAHCMOPTHAS, 3alMTHAs, ABUraTenbHas
Nvnngpl n X PYHKUUW: SHepreTnyeckas, nunuaHbie MembpaHsbl

Yrnesogapbl U nx OYHKUUN: SHEPreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBBLIX KUCNOT

HyknenHoBble kncnotol (nonuHykneotuabl) - AHK, PHK

A30TWCTble OCHOBAHMS: a€HWUH, N'YaHWH, LMTO3WH, TUMWH, ypauun

KoMnneMeHTapHOCTb, KOMMNEMEHTapHble Napbl a30TUCTbIX OCHOBAHWM

KETPOHHBH
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KomnnemeHtapHocTb uenent JHK - ocHOBa BaXXHENWNX (PYHKLMIA: XpaHEHWS U Nepeaayn
HacnencTBeHHOW nHpopmaumm

DYHKUUN HYKTEMHOBbLIX KMCMOT 1 MPOLECChl peaynnnkaumm, TPaHCKPUNUMm, TpaHCNSLMm
"eHeTnyecknin koq,

KonoH

CBoWicTBa reHeTM4EeCKOro Koaa: TPMNAETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb, YHUBEPCANIbHOCTb,
OTCYTCTBUE 3HAKOB NPENNHAHNS MeXay Tpunnetamm (KogoHamm)

20. InHammnyeckme n cTatucTu4eckne 3aKkOHOMEPHOCTU B Npupoae
LetepMnHn3m

MexaHn(cTn)4eckmin [EeTEPMUHU3ZM

JlannacoBa (hopMynmMpoBKa MEXAHNYECKOrO OEeTEPMUHM3MA

JunHammnyeckmnin xaoc

[Mpunmepbl CUCTEM C AMHAMUYECKUM XaOCOM: NNaHEeTHblE CUCTEMbI, MOroaa u
Knumart, TypbyneHTHOCTb, OOHA0BbLIE PbIHKY

OTnuyme xaoca ot becrnopsiaka

BeposTHOCTb

Cny4yanHoCTb

Crartuctnyeckas 3aKOHOMEPHOCTb

CpenHee 3HayeHme

MonekynspHo-KMHETMYEeCKas Teopus

PacnpeneneHue (Makceenna) Monekyn no CKOpOCTSM

CrartmcTnyeckoe onvcaHne CoCToSHUS

dnykTyauns

IdunHamnyeckas teopus

CraTtucTtunyeckas teopus

MprMepbl AMHAMUYECKUX TEOPUIA:

MexaHuka, anekTpoanHamMmka, TepMoanHaMuka, Teopus OTHOCUTENBHOCTH,
9BONOUMNOHHASA Teopus Jlamapka, Teopus XMMMYECKOro CTPOEHNS

anMepr CTaTUCTUYECKUX TGOpI/II7I: MONEKYNAPHO-KUHETUYECKaA Teopus, KBaHTOBaAsd MEXaHuKa un
Apyrmne KBaHTOBble TEOPUIK, 3BONMOLMNOHHAA TEOPUA ,ﬂapBVIHa, MOJiekyndapHasa reHetTnka

[MposiBneHne npmHuMna COOTBETCTBUS: COOTHOLWEHME CTATUCTUYECKUX U ANHAMUYECKUX TEOPUI
(dmHamnyeckme Teopun kak npmbnuxeHne n ynpouieHne 6onee TO4HbIX CTaTUCTUHECKUX TEOPUIA)
21. KoHuenuum KBaHTOBOW MEXaHUKN

KopnyckynsapHo-BONHOBOM Oyann3m ceeta

BonHoBble cBoiCcTBa cBETA: UHTEPIepeHumns, anpakums, nonsgpmusaumns

KopnyckynspHble cBocTBa cBeTa: ooTO3(PdEKT, AaBneHme ceeta, agodekt KomntoHa
KopnyckynspHo-BoNHOBOM Ayannam kak Bceobliee CBOWCTBO Matepmm

Le Bbpoiinb: obwas naoes n oopmyna cea3n Mexay UMMynbCoM YacTuLbl U ee OVHON BOMHbI
BonHoBble cBoncTBa Yactvu: dugopakums anekTpoHoB

MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CoOTHOLEHWE HeonpeaeneHHoCTen KoopanHaTa-nMnynbC (CKOPOCTb)

CoOTHOLWEeHWEe HeonpeaeneHHOCTeNn aHeprua-spems

COOTHOLWWEHNS HeonpeaeneHHOCTeN Kak CneacTsme HEBO3MOXHOCTU

HEeBO3MYLLAOLWNX U3MEPEHUI (M3MEepPEHME B KBAaHTOBOW MexaHMKe Kak pe3ynbTaT B3anMoOencTBus
MUKPOOOBEKTA C Makponpunbopom)

CoOTHOLWEHMSA HeonpeaeneHHOCTEN Kak pe3ynbTaT KBaHTOBbIX CPNyKTyaLmii
SkcneprMeHTanbHbIE A0KA3aTENbCTBA CTIOXHOW CTPYKTYpbl Bakyyma: acpdoekT
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Kasumupa, poxaeHve anekTpoH-NO3UTPOHHbIX Nap B 3N1EKTPUYECKOM none
MPUHLMN 0ONOMHUTENBHOCTI B KBAHTOBOW MeXaHuKe
Bo3MOXHbIe 3HaYEHMS OM3NYECKNX BETMYUH: UCKPETHBIA 1 HENPEPBIBHbLIA CNEKTP

22. [NpyHUMN BO3pacTaHus aHTponuu

dopMbl 3HEPruK: TENIOBas, XMMmM4yeckas, MexaHmyeckas, anekrpmyeckas

NepBblii 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPTX NMpu ee NpeBpalLeHnsx
3aMkKHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepmoaguHammyeckoe paBHOBeCHe

BTopoi 3akoH TepMOANHAMUKN KaK NPUHLNMN BO3PaCTaHNS SHTPOMUN B 3aMKHYTbIX CUCTEMAX
ObpaTnMble 1 HeobpaTMMble NPOLLECCHI

DHTpONUS Kak namepsiemas omsnyeckas senmymHa (npueeneHHas Tennora)

N3meHeHne aHTponun Ten Npu TennoobMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKI KaK NPUHLIMM HanpaBfieHHOCTM TennoobMeHa (0T ropsiyero K
XONOOHOMY)

KayecTtBO (LEHHOCTb) SHEprum

BbiCOKOKa4eCTBEHHbIE (DOPMbI SHEPTMU: MEXaHNYECKas, anekTpuyeckas

Hu3kokayecTBeHHas dpopma sHeprum: Tennota

[MoHmXeHre KayecTBa TEMNIOBOW 3HEPTUN C MOHUXEHMEM TeMnepaTypbl

SHTponus kak mepa becnopsiaka

Bropoit 3akoH TepMoaMHaMMKKM Kak NPUHLMN HapacTaHmsa becnopsaaka n paspyweHns CTPyKTyp
IHTPONUS Kak Mepa OTCYTCTBUS UHpOpMaLLMK

OCHOBHOW NapafoKC 3BOMOLMOHHON KaPTUHBI MMPa: 3aKOHOMEPHOCTb 3BONIOLINM Ha (POoHE
BCeobulero pocta sHTponun

SHTPONUS OTKPbLITO CUCTEMbI: NMPON3BOACTBO SHTPOMUN B CUCTEME, BXOAALWMA 1 BbIXOOSWNIA NOTOKU
SHTPOMUM

TepMO,EI,VIHaMI/IKa XW3HW: 0obbIBaHME YyNnops004EHHOCTU N3 OKpYXalowen cpepbl

23. 3aKOHOMEpPHOCTM camoopraHunaaummn. MprHUMNbl yHMBEPCaNbHOrO 3BOMOLMOHN3MA
CviHepreTuka - Teopusi caMoopraHn3aumm
CamoopraHnsaums (B NPUPOOHbIX U CoLManbHbIX CUCTEMAX)

[Mpunmepbl caMoopraHm3aunmn B NPOCTENILNX CUCTEMAX: Na3epHoe nanydeHune, syenkmn beHapa,
peakuust benoycosa->XaboTMHCKOro, cnupanbHble BOMHbI

HepasHoBecHas cuctema

[MoTokm (BewecTsa, aHepruuv, 3apsna v T.4.) B HEPaBHOBECHbIX CUCTEMaX
Heobxonmmble yCnoBmns camoopraHM3aun: HepaBHOBECHOCTb U HENMHEHOCTb
[Moporosbii xapakTep (BHE3AMHOCTb) CaMOOpraHn3aumnm

Touka budpypkaumm kak MOMEHT Kpuanca, NoTepu yCTONYNBOCTU

PocT donykTyaumin B6nmam Toukmn bucpypkauunm (TeopeTmyeckoe nonoXeHne n npumepsi)
Crabunuzaums conykTyauuia 3a To4kom brudpypkaumm (nopsaok M3 xaoca)
CWHXPOHN3aLMS YacTel CMCTEMbI B pedynbTaTe camoopraHn3aumm

HeB03MOXHOCTb TOYHOro NPOrHo3a by aylwero 3a To4Kon budpypkauum

[MoHWXeHWe 3HTPOMUN CUCTEMbI MPU CaMoOopraHmM3aunm

MNoBblWeHNEe SHTPONUKN OKPYXatolen cpelbl NPy camoopraHn3aunm

Lduccnnaums (paccesHne) sHeprum B HEPaBHOBECHOW CUCTEME

YHunBepcasnbHbl 3BONIOLMOHN3M KakK Hay4yHas nporpamMmma COBPEMEHHOCTH, ero uenmu
[MpyHLMNbI YHMBEPCANbHOro 3BOMIOLIMOHN3MA:

- BCE CyLLeCTBYET B pa3BUTUN;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLLECCOB CaMOopraHn3aumu;
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- 3aKOHbI MPUPOAbI KaK NPUHLMMbI 0TOopa AONYCTUMbIX COCTOSIHUIA N3 BCEX MbICIMMBbIX;

- doyHOaMeHTanbHas 1 HeycTpaHnMas ponb Cy4aliHOCTU U HEOMPEAENEHHOCTH;

- pa3BuMTUE KaK YepenoBaHNE MEONEHHbIX KONMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX M3MEHEHWI
(6ncpypkaumim);

- HeNpeacKasyeMocTb MyTW BbiXxoda U3 TOYKM Budpypkaumm (npownoe BnusieT Ha byayuwee, HO He
onpepnensier ero);

- YCTONYMBOCTb U HAOEXHOCTb NPUPOAHBIX CUCTEM Kak pe3ynbTaT UX MOCTOSAHHOO OOHOBNEHWS;
- KO3BONIOLMSA pa3BMBAIOLENCS CUCTEMbI U OKpYyXalowen cpepl

24. Kocmonorus

Kocmonorus - Hayka o cTpoeHuu 1 asontoumm BeceneHHonm

OLnHOPOAHOCTb M N30TPONHOCTL BeeneHHol B 6onblumx Macwtabax
Xumnyeckuin coctaB BeceneHHom - faHHble CnekTpanbHOro aHannaa

Monenv 6eckoHe4Ho B NPpOCTPAHCTBE CTaLMOHapHO BeceneHHoll
Kocmonorunyeckast Mogenb HectaumoHapHo BeceneHHon SinHwTeHa-PpuamaHa

PaanuyHble cueHapun pa3suTns BceneHHo: oTKpbITas, Nynbcupytowas u 3akpbitas MOAENN
3BONIOLMM

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

SkcneprMeHTanbHbIE MOATBEPXAEHUS Teopun 6ONbWOro B3pbiBa: NpeackasaHne Temneparypbl
(POHOBOr0 MMKPOBOJTHOBOIO U3JTy4EHMS U OBHApyXXeHNe PENNKTOBOro hoHa U3NyYeHns

Mpobnema KocMonornyeckom NOCTosHHOM Xabna n oueHka Bo3pacta BeceneHHol

OcHoBHble HabntoaaTenbHble TECTbl TEOPUM: PACMNPOCTPAHEHHOCTD IETKUX 9NEMEHTOB B KOCMOCE,
npobnema CUHIyNsipHOro COCTOSIHMSA, OTKPbITUE U UCCNeaoBaHNe KpynHoMacwWwTabHOM CTPYKTypbl
BceneHHoi, rpaBMTaLnOHHbIE NMH3bI

Mpobnema TeMHOI MaTepum
YcTon4msocTb BeceneHHOM 1 aHTPOMHbIA NPUHLAN

25. KocMoroHus

KocMoroHus - pasfen aCTPoOHOMUM, N3y4HaroWwnii NPOUCXOXAEHNE N Pa3BUTUE KOCMUYECKUX TeN N KX
CNCTEM.

Spro,umquKaﬂ rmnoTtes3a, Nno3sonsowasd BOCCTaHOBUTb NCTOPUIO OTOENTIbHOIo obbekTa no
HGGHFOD.GHVIIO MHOTInX 06'beKTOB, Haxo4sWnxcy Ha pa3HblX 3Tanax sBonounn

PacnpeneneHve 3Be3pn Mo criekTpam 1 cBeTMMocTsM (anarpamma MepuwnpyHra - Peccena),
oTpaxatolwas Moaenb 3BONIOLNM 3Be3abl B 3aBUCUMOCTM OT €€ Macchl.

CnekTpbl 3B€34, 9HEPrns 3Be3[

Stanbl 06pa3oBaHUs 3Be3abl

STanbl 3BONIOLMM 3BE3 NPW PasHbIX Maccax

Mogenb BHyTpeHHero cTpoerHns ConHua

Komnnekc conHe4YyHom akTUBHOCTH

Linknbl CONHEYHOM aKTUBHOCTW, NPU3HAKN YCUNEHNS COMHEYHOM aKTUBHOCTU U MPUYUHBI

ConHeyHoe n3ny4yeHne, CoNHEYHbIN BETEP, CONHEYHO-3EMHbIE CBA3M

MarHuTHble nong ConHua v nnaHet

OueHka Bodpacta ConHua, 3emMnun n nnaHet

M'mnoTesbl 0 npoucxoxaeHnn ConHua n nnaHet: runoTtesa KaHTta - Jlannaca, runotesa O.10. Wmunara

26. ['eonorunyeckas aponouns

Hawa nnaHeta 3emns, ee hoopmMa, XMMUYECKNIA COCTaB

MarHutocepa 3emnn, CTPyKTypa MarHUTHOrO NOns, ABMXEHUS MarHUTHbIX MOMOCOB
BHyTpeHHne obonoykn 3emnu n Metoabl MCCnenoBaHns ee rybuH (ceicMopasBenKka)
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AnekTpunyeckoe none 3emMnn, 3NeKTPOMarHUTHble BpaleHus B sape 3eMm 1 NpoLecehl Ha
MOBEPXHOCTY

3eMHas Kopa 1 ee aBonouns (reonormyeckas nctopus)

JlutocdpepHble NANTbI, NNaBatowWwme Ha BEPXHEN MaHTUK - acTeHocdoepe,

OkeaHnyeckas n KOHTMHEHTaNbHAs 3eMHas Kopa, CBS3b ee 3BOMIOUMN C 9BOMOLMENR XMUBOro Ha HEl
[Mpouecchl camoopraHn3auum B ropHbIX nopoaax

[Mpoueccol B naHawadgpTHOM cdoepe

M3nyyeHne 3emnu kak HarpeTtoro tena

SHTPONUIAHLIA banaHc 3emnu

PannoakTMBHOCTb Kak pakTop Tennosoro banaHca 3emnu

BoaHuKHOBEHME OKeaHOB 1 aTtMocepsl

ATMocbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaoeHne CONHEYHOro CBeTa Yepes atmocqgepy

O30HO0BbIV CNOM N NPUYMHBI €0 N3MEHEHUS

Knumat 3emnu, onpenensiemMolii npoueccamu TennoobmeHa, BnaroobMeHa 1 umpKynsumum atmocdepsl
M'mopocdoepa 3emnu, Boaa u Xn3Hb

Bo3HukHOBEHME Buocdoepbl kak pe3ynbTaTt reosiormieckon asonounmn 3emnm

27. INponcxoxgeHne XnsHu

MepBryHas atMocdepa 3emnu

ABUNOreHHbIN CUHTE3

MepBrYHbIA BynboH

Mpenbuonornyecknii otbop

MoHaTMe o Bronornyeckmnx MembpaHax

Koauepsartbl

"eTepoTpodbl

ABTOTPObI

AHaspobbl

A3pobbl

[MpokapuoTsbl

JyKapuoThbl

onobnos

"eHobuno3

VcTopuyeckue KOHUENUMM NPOVCXOXAEHNS XU3HN: KpeaunoHU3M, runotesa naHcnepmum,
04HOKpaTHbIA abroreHes, MOCTOSIHHOE CaM03apPOXAEHNE, CTaLMOHAPHOe COCTOSIHNE
28. bruonorn4yeckuin 3BONOLNOHN3M

Ssonouns, ee atpnbyTbl: CAMONPON3BONbHOCTb, HEOOPATMMOCTb, HANPaBNEHHOCTb
OBONIOLMOHHAg KoHUenuns Jlamapka

NapsuHn3m

CanbTaumoHnam

CuHTeTUYeCKas Teopus 9BONIOLUN:

MonekynsipHas asontoums

"eHoooHL

OneMeHTapHas 3BONIOLUMOHHAS CTPYKTYypa - nonynsaums

OneMeHTapHbI HACNEeACTBEHHbBIA Matepuan - reHoqoH4 NoNynaunn
OneMeHTapHOoe SBNEHNe 3BONIOLUN - U3MEHeHMe reHodoHaa nonynsauum

SneMeHTapHbIe 3BOJOLIMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsLUMOHHbIE BOJHbI,
N30N51UMS, eCTECTBEHHbI 0TOOpP
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Bopbba 3a cyuiecTeoBaHne

dopMmbl 0TOOPA: ABMXYLWMIA, CTAOMAN3NPYIOWNIA, AN3PYNTUBHbIN
Mwukpoasontouus

Makpoasoniouuns

NwvsepreHuns

29. Victopus XusHu Ha 3emsne n MeTodbl UCCnenoBaHns 3BONIOLUN

['eonornyeckne apbl n nepnombl

CB#A3b rpaHuL, Mexay apamu C reonorn4ecknMm n NaneoHToNorM4eCKUMmM N3MEeHEHNSAMIN
HekoTopble BaxHenwmne apoMopdo3bl: (POTOCMHTES, 3yKapuOTbl, MHOFOKNETOYHOCTb, CKenet

OCHOBHbIe TaKCOHOMUYECKMNE TPYMMbl PACTEHWIA U XMBOTHbBIX 1 NOCNEN0BaTENbHOCTL UX SBOJOLNN:
MONJIIOCKW, PbiBbl, 3eMHOBOAHbIE (aMdPnbMK), NpecMbikarowWwmecs (PenTunnmn), NTULbI,
MNeKonuTatowwme, ronoCeEMEHHbIE, MOKPbITOCEMEHHbIE, LIBETKOBbLIE

[MpokapuoTsbl

dunoreHes

OHTOreHes

Apnantauns

Apomopdho3s

MoHaTre o onope, hayHe

MeToabl uccnenoBaHMS 9BOMIOLNK: MANEOHTONOrNA (MCKonaemble NepexogHblie POpPMbI,
NaneoHTONorm4yeckne psaabl, NOCNenoBaTenbHOCTb NCKONAeMbIX OOPM)

MeTonbl nccnenoBaHus aBonounn: buoreorpacoust (ConocTasneHne BUOOBOro CoctaBa C UCTopurei
TEpPPUTOPUIA, OCTPOBHbBIE OOPMbI, PENUKTbI)

MeToabl uccnenoBaHms 9BOMOLMN: MOPIONOrNYEeCKMe MeTObl (YCTAHOB/IEHNE CBA3UN MEXAY
CXOACTBOM CTPOEHUS U POLCTBOM CPaBHMBAEMbIX (OOPM, PYAVMEHTAPHbIE OpPraHbl, aTaBU3Mbl)

MeTonbl nccnenoBaHUs 9BONOLMN: SMOPMONOrMYeckne MeToabl (3apoablWeBOE CXOACTBO, MPUHLMNM
pekanuTynaumm)

MeTonbl nccnenoBaHUs 3BONIOLUN: FTEHETUYECKME METOAbI, METOObl BMOXUMUN 1 MONEKYNSIPHOWA
6uonorun, MeToabl MOAENNPOBAHUS, 9KONOrMYecKne MeToabl

30. ['eHeTuka u agonoums

"eHeTnka

[eH

Annenb

XpOMOCOMbI

["eHoM

["feHoTMN

deHoTUN

CBoiicTBa reHeTN4eCcKoro Matepuana: OUCKPETHOCTb, HEMPEPbLIBHOCTb, MMHENHOCTb, OTHOCUTENbHAS
cTabunbHOCTb

I3mMeH4MBOCTbL: Hacnenyemas (reHotTunuyeckas, MytTaumoHHas)

i3amMeH4YnBOCTb: HeHacnegyemas (peHoTununyeckas, MoanukaLmMoHHas)
MyTareHHble pakTopbl

Mpu4nHbl MyTaLMIA

CeowictBa MyTauui

Ponb MyTaumii B 3BONIOLMOHHOM npoLecce

MonynsaunoHHas reHeTuka

"eHeTuyeckne xapakTepuCTUKN NONyNSALMM: HACNEOCTBEHHAsA reTeporeHHOCTb
["eHeTuyeckne xapakTepuCTUKN NONyNSALMN: BHYTPEHHEE reHeTUYeCcKoe eAMHCTBO
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["eHeTuyeckme XapakTepucTtnkmn nonynauun: ouHaMmm4eckoe paBHoBeCune OTAeNIbHbIX TeHOTUNOoB

31. Skocuctembl

[MoHsATME aKkocKCTEMDI

OneMeHTbl 3KocucTeM (broTon, buoLeHo3)

Buotnyeckas CTpykTypa 9KOCMCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLIEHTbI
Buobl nprpoaHbix akocmcTeM (03epo, nec, NycTbiHA, TyHApa, okeaH, bnocdepa)
[Mywesble (Tpodomyeckne) uenu, nupammnabl

DHepreTnyeckne NOTokM B akocuctemax, npasmno 10%

Skonornyeckne gakTopbl: broTnyeckmne n abnotmyeckme PakTopbl, aHTPOMNOreHHbIe PakTopbl
dopMbl BUOTNHECKNX OTHOLIEHNIA

lMpepnensl TonepaHTHOCTH

Cpena obuTaHus 1 aKonornyeckas Huwa

32. brnocepa
buocgoepa
BelwecTBo: XunBOE, KOCHOE, BroreHHoe, OBMoKoCcHoEe

"eoxuMmyeckme OyHKLIMM XMBOro BelllecTBa: ra3oBas, KOHLEHTpaLUNOHHas, 1ecTPYKTUBHaS,
cpenoobpaasyowas, aHepretTuyeckas

BuoreHHas Murpaumns atToMoB XMMUYECKNX SNEMEHTOB

Buoreoxummnyeckne NPUHLUNGLI MUrPaLNN: CTPEMIEHMNE K MAKCUMYMY NPOSIBNIEHNS
Broreoxnmmnyeckune NpUHLMNbLI MArPaLMK: 3BOMOLMS BUOOB, YBENNYUBAIOWMNX BMOrEeHHYI0 MUrpaLuto
BnusiHme kocMmyeckmx gpakTopos Ha brocdepy: paanaumoHHbIi GOOH, MarHUTHOE none, OOHOBOE
N3ny4YyeHne, CONTHEYHO-3EMHbIE CBA3M (renmobronorms)

33. Yenoeek B buocepe

[ManeoHTONOrMSA

AHTponoreHes

OcHoBHbIe aTanbl aHTpPoONoreHesa

Heonutnyeckas pesontouns

OKonornyeckme NocneacTsnsa HEONNTUNYECKOW PEBOIOLIAN

Koassontoums

Pacbl n pacoreHes

Bo3aMOXxHble nyTn 3BONIOLUMN YenoBeka

Pornb coumanbHbiX 1 BUONOrNYECKUX 3BONIOLMOHHBIX (haKTOPOB

34. nobanbHbI 9KONOrNYECKUiA KpU3ne

3arpsasHeHve okpyxarouen cpenbl (MHrpeaneHTHoe, omsnyeckoe, eCTPYKTUBHOE)
NHpukaTtopbl rnobanbHOro 9Konormyeckoro kpuanca:

- NAPHUKOBbIN 3PdEKT

- NCTOLLEHME 030HOBOrO CNos

- jerpajauns necHblx, 3eMenbHbIX, BOOHbIX PECypCcOB

- CHUXeHne bropasHoobpasuns

Hoocdbepa BepHaackoro kak atan passuTns buocopepbl Npy pa3yMHOM PErynnpoBaHUN OTHOLWEHWIA
Yyenoseka v npupoabl

YcToumBoe pa3Butme kak KOMIPOMUCC MeXAy CTPEMIIEHEM YeN0oBEYECTBA Y A0BNETBOPSTL CBOM
NoTPEBHOCTN U HEOHXOAMMOCTBIO COXPaHeHNs Buocdepbl 4N 6y aylWwmx NOKONEHWA

TpeboBaHWs K HanMcaHnio pegepaTos

TpeboBaHMs K coaepXaHuto pedpepara:
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1) PedpepaTt AonxeH BkoYaTh B ce6s TUTYNbHbIA NUCT, ornaeneHne, BBe4eHNe, OCHOBHYHO
colepxXaTeNbHyl YacTb, 3aK/IOYEHNE U CMIUCOK UCNONb30BaHHOM NuTepaTypbl.

2) Ha TuTynbHOM nucTe BBEpXy 0603HaYaloTCs Ha3BaHWe By3a 1 goakynbTeTa; B LLEHTPe NOC/e CloB
"PEDEPAT" - HaumeHOBaHMe TeMbI, fanee crnpasa - oaMunns, MM U 0TY4ECTBO €€ aBTopa, HOMepP
rpynnbl, 0amMunmns, MMs, 0TYECTBO NPOBEPSIOLLEr0 NpenofaBaTens; BHU3Y - rof HanmcaHus paboTol.
3) Bo BBEnEHMM faeTcs aBTOpckoe 06 bACHEHNE 3HAYMMOCTI BbIOPAHHOW TEMBI, €€ aKTyanbHOCTH, a
Takxe onpenensioTca uenb 1 3agadn astopa. Bo3aMoXHO Hannyve aBTopCKON OLEHKN MPOYUTaHHOK
no Teme, T.e. NONbITKM UcTopuorpacmnyeckoro ob3opa.

4) OcHoBHas cofepxaTefbHas YacTb pedoeparta AeNnnMTCs Ha pasaenbl, COeAUHEHHbIe 0bLe
NOTMKOW aBTOPCKUX CyXaeHunin. Kax ablii paznen LoMXeH UMeTb CBOe Ha3BaHme 1 0603Ha4aTbCs 1 B
ornaeneHun, N B cogepxatenbHon yactu. Micnonb3oBaHne B pedoepaTe MbiCnei 1 BbiIBOObl yHEHbIX
JOMKXHO COMPOBOXAATbCS CChIIKaMU Ha UX TPYAbl HA TEX CTPaHMLax, rae OH1 NpuBoaATCS.
Bo3MOXxHbI fiBa BapmaHTa CCbIfIoK: cpasy B TEKCTE Nocne NpuBeOeHHOro CyxXAeHns nccnegoearens -
B CKOOKax MM Ha CTpaHULLE BHW3Y - NOCNE BCEr0 CTPAHUYHOro TEKCTa.

5) 3akntoyeHne npeactaBnseT cobol BbIBOABI, K KOTOPbIM NPULLEN aBTOP B pedynbrarte
03HaKOMIEHMS C N3bpaHHOW TEMOM, MOMbITKY aHann3a NPeLACcTaBNEHNA O HEll U CO30aHUS
cobcTBEHHOrO ee "BmaeHns". JaHHbIN pasnen paboTbl MOXET MMEHOBATLCS NPOCTO: "BbiBoabI".

6) B cnncok nutepatypbl cnefyeT BHOCUTb NLb T€ UCCNefoBaHUS, KOTOPble AeNCTBUTENbHO
NPOYUTaHbI M UCMONb30BaHbl aBTOPOM, a He BCe Te paboTbl, KOTOPbIE 3HAKOMbI aBTOPY NKLb MO
Ha3BaHUSM.

7) B conepxaHun pedbepara 0653atenbHO OOMKHA NPOCNEXMBATLCSA aBTOPCKAs NO3ULMS.
TpeboBaHuMs K 0GopMIEHUIO pedoepaTa

1) PaboTta BbinonHseTcst Ha doopmaTHbix A4 nuctax 6e3 obopora.

2) ObbeM pedbepaTta He MeHee 15 nucToB.

3) TekcT DonxeH ObiTb BbIMONHEH B MAWMHOMMCHOM BUAE, XOPOLWO OTPEeAaKTUPOBAH.

4) B cny4ae HeobxoamMocTn pedpepaT MoxXeT BbiTb CHabXEH UNNOCTPATUBHLIM MaTEpPUanomM -
cxemamu, Tabnuuamu, guarpaMmmamu.

5) SAsbik pedoepaTa foNXeH ObiTb NPOCTHIM, MOHSATHBIM Y FPAMOTHbIM.

7.1. OcHOBHas nuTeparypa:
OcHoBHasi nuTepartypa
1) boHpapes B. IN. KoHuenunn coBpeMeHHOro ectecTBo3HaHus: Y4ebHoe nocobue/ B.IM. boHaapes.

- M.: Anbdpa-M, 2010. - 445 c.: un.; ISBN 978-5-98281-002-1, 1000 ak3. Pexum goctyna:
http://znanium.com/bookread2.php?book=185797

2) Py3aBuH I". M. KoHuenuum coBPpEMEHHOr0 eCTECTBO3HAHWSA: YuebHuk / .. Py3aBuH. - 3-e nag.,
ctep. - M.: UHOPA-M, 2012. - 271 c.: 60x90 1/16. - (Bbicluee obpasoBaHue). (nepennet) ISBN
978-5-16-004924-3, 1000 ak3. Pexum pgoctyna: http:/znanium.com/catalog.php?bookinfo=232296

3) KoHuenunn coBpeMeHHOro ectecTBo3HaHus: Y4ebHoe nocobue / B.A. Pasymos. - M.: HAL|
NH®PA-M, 2015. - 352 ¢.: 60x90 1/16 + ( Lon. mat. znanium.com). - (Bbicwee obpa3oBaHue:
Bakanaspwuart). (nepennet) ISBN 978-5-16-009585-1, 500 ak3. Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=448654

7.2. lononHuTenbHasa nuteparypa:

1) MyceiixaHoB, M. K. KoHuenumm coBpeMeHHOro eCTecTBO3HaHMs [ONekTPOHHbIN pecypc] : Y4ebHuk
/ M. K. T'yceinxaHos, O. P. Pagxa6bos. - 7-e uag., nepepab. n gon. - M. : Uapatenbcko-Toproeas
kopropauus 'Oawkos n K-', 2012. - 540 c. - ISBN 978-5-394-01774
http://znanium.com/catalog.php?bookinfo=415287

2) MbatynnuH, P. Y. KoHuenumm coBpeMeHHOro eCTeCTBO3HAHUS [DNeKTPOHHbIN pecypc] :
cnpaBoyHble Tabnuupl / P. Y. WbatynnuH. - M.: Anbtanp-MIABT, 2013. - 76 c.

http://znanium.com/catalog.php?bookinfo=458806
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7.3. UHTepHeT-pecypcChbl:

BospwmHos b. KoHuenumnn coBpeMeHHOro ectecTtBo3HaHus -
http://www.intuit.ru/studies/courses/2299/599/info

BoHcosckuii C.B. CoBpeMeHHas eCTeCTBEHHOHAy4YHas KapTuHa Mmpa -
http://lit.lib.ru/i/irhin_w_j/vonsovsky.shtml

Hegenbes [0.A., boposckux B.C., Nanees A.W., BepaoHukosa B.M., émun C.A., MNMaHunwes O.1O
EcTtecTBeHHOHay4Has kapTuHa mmpa 4 1. -
http://www.kpfu.ru/docs/F2109597418/%CA%D1%C5_1.pdf

Hedenbes O.A., boposckux B.C., Nanees A.U., bepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTBeHHOHay4YHas kapTnHa Mupa Y 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

Poccuiicckas actpoHomuyeckas ceTb - http://www.astronet.ru/

8. MarepuanbHo-TexHU4eckoe obecrneyeHue QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "KoHLUenumMm COBpEMEHHOro ecTecTBO3HaHua" npeanonaraert
NCMNONb30BaHNE CNeayolWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOMUT U3 UHTErpUPOBAHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBseHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BAeo n ayamno
NHpopMaLuUK, NONy4eHNs 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas koMnnekraums
MyNbTUMELVNAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHanblo He MeHee 22 O0IMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChHI
noakntouerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnseTcs Kno4eBbIM
3NEMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANS HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust TakXxe OCHaleHa WMPOKOMOIOCHbLIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pynOBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPorpaMmMHoe obecneyeHue.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoteyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenoCcTaBeH CTyAeHTaM.
OBC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyoapCTBEHHbIX OPraHoB, NpenogasaTtenen Beywmx By30B CTPaHbl, BbICOKOKBANMNGULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn CPOPMNPOBaH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKHOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbBIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX rocyaapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

TecToBble MaTepuansbl

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpaBneHuto 44.03.02 "MMcuxonoro-nenarornyeckoe obpasoBaHme" n Npogono NOAroToBKN
[Mcuxonorunsa n counanbHas negaroruka .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PernctpaumoHHbii Homep 8012234919
Ctpanunua 21 n3 22.

A



Mporpamma amcumnnnmHbl "KoHuenuun coBpeMeHHoro ectectso3HaHmus"; 44.03.02 Mcuxonoro-neparornyeckoe obpasosaHue; npodeccop,
I.H. (moueHT) Hedbenbes 1O.A.

AsTop(bl):

Hegenbes 1O.A.

" 201 __ .
PeueH3eHT(bl):

MokwwuH A.B.

" 201 __r.

PeructpaumnoHHbii Homep 8012234919 5AE
Ctpanunua 22 ns 22. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



