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Mporpamma omcumnnmHel "EcTecTBeHHOHay4Has kapTuHa Mupa”; 050100.62 Meparoruyeckoe obpasoBaHue; accucTeHT, 6/c bepaHukosa
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Mporpammy oucumnnuHbl paspabotan(a)(n) accucteHt, 6/c bepaHukosa B.M. kadbenpa
BbIYUCAUTENbHOM (OU3NKN 1 MOLENMPOBaHMS (PUINYECKMX MPOLLECCOB HAay4YHO-Neaarornyeckoe
otaeneHue , Venera.Berdnikova@kpfu.ru ; ooueHT, K.H. anees A.W. kadbenpa Bbl4UCNUTENBHON
PM3VKN 1 MOOENMPOBAHUS (PUINYECKNX MPOLLECCOB HAYYHO-NeaarorMyeckoe oTaeneHumne ,
Almaz.Galeev2@Kkpfu.ru

1. LLenn ocBOEHUs1 QUCLUM/INHDI

-0OPMUPOBAHNE ECTECTBEHHOHAYYHOrO MUPOBO3PEHNS;

- 03HAKOMJIEHVE C NCTOPUEN Pa3BUTUS ECTECTBO3HAHMWS M CTAHOBNIEHNS ECTCTECTBEHHOHAYYHOM
KYNbTYypbl;

- MOHUMaHVe Cneundrkn eCTCTBEHHOHAYYHON 1 F'yMaHUTAPHOW KyNbTyp U UX B3aMMOCBA3U;

- (hOpMMpPOBaHME MOCNEayoLWero nHTepeca K COBPEMEHHbBIM LOCTUXEHNSM €CTECTBEHHbIX HAaYK;
- joopMMpOBaHMe NPeaCTaBNEHWUIA O KNOYEBLIX 0CODEHHOCTSIX CTpaTermin eCTecTBeHHOHAY4YHOro
MbILNEHNS;

- MOHUMAHWE CYLWHOCTU TPAHCONCUMMIMHAPHBIX MOEN U BaXHENLWMX eCTECTBEHHOHAYYHbIX
KOHUenuuin, onpeaenstowmx 06nmk COBpeEMEHHOrO0 eCTECTBO3HAHNS.

2. MecTo AUCLMN/NHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenbHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnnHa BkntodeHa B pasaen " b2.5.2 ObwenpogeccnoHanbHblit" OCHOBHOW
obpasoBaTtenbHol Nnporpammbl 050100.62 Meparormyeckoe obpaszoBaHne 1 0THOCKMTCS K 6a30BOWA
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcs Ha 2 Kypce, 4 ceMecTp.

[aHHas obweobpasoBatenbHas ANCUMUNAMHA HOCUT MEXONCUUNIMHAPHBIA XapakTep U Npu3BaHa B

NepByIO 04epenb BOCMONHATL Npobenbl B eCTECTECTBEHHOHAYYHOM 3HAHUW CTYLEHTOB
ryMaHUTapHbIX

HanpasneHuii 6e3 Yero HEBO3MOXHO NonyyeHne 6a30BOro Bbiclero obpasoaHus. ducumnnmHa
"EcTecTBEHHOHay4YHas kapTuHa mmpa" 6asmpyeTcsl Ha CMHTE3e eCTECTBEHHbIX Hayk

(acTpoHomuK, reorpadomm, buonorum, orsmke 1 XMMUKN) 1 COAEPXMT Hanbonee BaxHble pe3ynbTathl
3TUX HayK O MMpPEe 1 MecTe 4erioBeka B HEM.

Mpu 0CBOEHMN ANCUMMAWHBI CTYAEHTY He0bXx0aMMbl 6a30Bble 3HAHUS B 06N1ACTN €CTECTBEHHbIX
HayK, NONyYeHHbIE NPV OCBOEHUN CPELHEN WKONbHOW NPOrpaMMmbl, HaBbIKM PaboTbl C HAYYHOW 1
9HUMKNIONeonyeckom nuTepaTypoun.

3HaHue COBPEMEHHbIX (PyHOAMEHTaNbHbIX HAY4HbIX MONOXEHWUIA eCTECTBO3HAHNS, ero
MUPOBO33PEHYECKNX N METOLONOMMYECKMX BbIBOLOB SBSETCA HEOOXOAMMbIM NEMEHTOM
NOArOTOBKWU CNeunanncToBs B Ntoboi 0bnactv eSTeNbHOCTA U COOTBETCTBYET OCYLLECTBNSEMON
pecopMe BbICLEro 06pasoBaHns, HaNnpaBieHHOW Ha YCUNEHNE ero oyHAaMEeHTaNbHOCTM U
PasHOCTOPOHHOCTU, YMEHMNIO TBOPYECKM afanTmpoBaTh NocnenHne JOCTUXEHMS B CBOE obnacTu K
KOHKPETHbIM YCNOBUSM TpyLaa.

3HaHWS 1 HaBbIKW, NOMTYYEHHbIE NPU N3Y4EeHUN OUCLIMINHBI, 3HAYUTENbHO NOBbLIWAKT

300 PEKTUBHOCTb Y4eOHOro Npouecca B LIeSIOM 1 AT BO3MOXHOCTb CTyleHTaM ocBanBaTb
nocnenytowmne oUCLMNANHBLI y4eBHOro nnaHa Ha KayecTBeHHO 6onee BbICOKOM YPOBHE.

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-1 BNafeeT Ky/bTypoWi MblwneHns, cnocobeH Kk 06oblweHuto,
(0BLeKkynbTypHbIE aHanuay, BOCNPUATUIO MHCpopMaLuUK, NOCTaHOBKE Lenn u
KOMNeTeHLmm) BblIGOpY nyTei eé NoCTUXEHNs
K-11

% FOTOB MCMNONb30BaTb OCHOBHbIE METOObI 3ALWNTbI OT BO3MOXHbIX
(OwekynbTypribie nocneacTBuMin aBapuin, KatacTpow, CTUXMIAHLIX OeaCTBuiA
KOMMNeTeHuunm) pun, PO,

cnocobeH NoHMMATb CYLWHOCTb U 3HAYeHNe MHpopMaunn B
OK-12 pasBUTUM COBPEMEHHOIO MHAPOPMALIMOHHOrO 0bLecTBa,

CO3HaBaTb OMacHOCTM M Yrpo3bl, BO3HUKAIOWME B 3TOM
(0bLeKyNnbTypHbIE

npouecce, cobnoaats OCHOBHblE TPebOBaHNS
KOMMeTeHuunn) o

MHPOPMALIMOHHOI 6e30MacHOCTW, B TOM YMC/E 3alUUTDI

rocy0apCTBEHHOM TalHbl

cnocobeH MCnonb3oBaTh 3HAHUS O COBPEMEHHOIA
OK-4 €CTeCTBEHHOHay4HOol KapTuHe Mupa B 0bpa3oBaTtenbHOn 1
(0bLweKynbTypHbIE NpodeCcCMoHanbHOM OeATENbHOCTU, NPUMEHATL METOAbI
KOMMeTeHL W) MaTemaTunyeckor 06paboTkm MHpopMaLMn, TEOPETNYECKOMO U

9KCNEepUMEHTaNbHOro UCcnenoBaHns
OK-8 rOTOB MCMONb30BaTb OCHOBHbLIE METOAbI, CNOCOObI M CpeacTea
(OBILEKYNIbTYPHBIE NONyYyeHns, XpaHeHns, nepepaboTkn nHpopmMaLum, rotos

ynetyp paboTaTtb C KOMMNbIOTEPOM KaK CPELCTBOM YrNpaBleHNs

KoMMeTeHuunn) ~

NHJpopMaLnen
MK-10 CcnocobeH K UCMONb30BaHUI0 OTEYECTBEHHOMO 1 3apybeXHOoro
(NMpodheccmoHanbHble onblTa OpraHn3auumn KynbTypHO-MPOCBETUTENbCKON
KOMMNeTeHuunm) neaTenbHOCTn
MNnK-11 CNOoCcobeH BbISBNSATL Y MCMONb30BaTb BO3MOXHOCTM
(npocheccunoHanbHble PErMoHanbHOM KynbTypHOM 06pasoBaTenbHo cpeapl Ans
KoMMeTeHuunn) opraHn3auun KynbTypHO-NPOCBETUTENbCKOM AeATENbHOCTM
k-9 cnocobeH NpogpeccrmoHanbHO B3auMOaeicTBoBaTb C
(MPOChecCHoHarNbHbIE 4aCTHUKaMK KYNbTypPHO- NPOCBETUTENBCKON OEATENIbHOCTU
KOMMeTeHuunn) y ynetyp P

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HATb:

- 0 €CTECTBEHHOW N ryMaHUTapHOW KynbTypax, O Hay4HOM MeToae;

- 06 NCTOPUN eCTECTBO3HAHMS; MAaHOPaMe 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 CUMMETPUIN; 3aKOHAX COXPaHEHUS;

- 0 AMHAMMYECKUX U CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B NpUpoae;

- 0 MPVHUMNE BO3paCcTaHNs aHTPONUU;

- 0 XMMMYEeCKUX npoLeccax, peakLMoHHON CrnocoBHOCTU BEWECTB;

- 0 COBPEMEHHOW aCTPOHOMUNYECKOW KapTUHE MUPa;

- O BHYTPEHHEM CTPOEHMM U UCTOPUN FrEONIOMMYECKOro PasBnTnS 3eMnKN; COBPEMEHHbIX KOHLIENUMNAX
pasBUTMS reorpacnyeckmnx obonoyex;

- 0 MPUHUMNax 3BONIOLUMN, BOCMPON3BOACTBA U PA3BUTUS XKMBbIX CUCTEM;

- 0 TeHeTrKe 1 3BoNLUMK; - 0 BUOITUKE;
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Mporpamma omcumnnmHel "EcTecTBeHHOHay4Has kapTuHa Mupa”; 050100.62 Meparoruyeckoe obpasoBaHue; accucTeHT, 6/c bepaHukosa
B.M., noueHT, k.H. anees A.N.

- 0 PONN CUHEPreTUKN 1 KMBepHeTNKM B MO3HAHMMN MPUHLIAMOB YNPaBNeHUsl 1 caMoopraHu3auum
cucTeM;

- 0 CaMoOopPraHM3aumnm B X1NBOIN 1 HEXUBOW NPUPOAE; NPUHLMUMBI YHUBEPCANIbHOMO 9BOMOLIMOHMN3MA;
- 06 0COBEHHOCTSX BUONOrMYECKOro YPOBHS OpraHn3aLmMm MaTepum.

2. DONTXEH yMeTb:

-aHanM3MpoBaTh, CPaBHMBATb, 0O bACHATL Pa3NNYHbIE HAy4YHbIE (PaKTbl, FTMNOTE3bI, TEOPETUYECKME
HanpaeneHNs pPa3BnUTUA HayKW, a Tak Xe OaBaTb UM OLEHKY;

-MCNoNb30BaThb NONyYEeHHbIE 3HAHUA NMPU NPUHATUW PEeLEeHNA B UCCNen0BaTeNbCKON AEATENbHOCTMW.

3. OonXeH BnageTb:

HaBblKaMU MPaKTUYECKOro UCMONb30BaHUS CUCTEMbI Hay4YHbIX 3HAHU 06 OKpyXatoLWeM MUpe,
OPUEHTUPOBATLCS B LEHHOCTSIX ObITUS, XXN3HW, KyNbTypbl;

- CUCTEMHbBIM MOAX0MI0M, HanpPaBNEeHHbIM Ha LENOCTHbIA OXBAT N3y4aeMblX MPOLLECCOB U SIBNEHUIA B
NX B3aUMOCBSI3M U B3aMMOLENCTBIM C APYTUMU SBNEHUSMMU;

- 9BOJIIOLMOHHBIM MOOXOA0M K SIBIEHMSM, COObITUSIM U MPOoLLeccaM, NO3BONSIOWMM MOHSATb UX POSb B
oblweM npouecce pasBUTUS;

- KOHLenume caMoopraHnaaumm, packpbiBatolleli BHyTPEHHNE NPUYMHbl 9BONIOLNN;

BlafeTb HAaBbIKaMy NPaKTUYECKOro NCMONb30BaHNS CUCTEMbI HAaY4YHbIX 3HaHKIA 06 OKpyXatowem
MUPE, OPMEHTUPOBATLCS B LIEHHOCTSAX ObITUSA, XU3HU, KyNbTYpbI.

4. CTpyKTypa u cogepxaHve oUCLUUNAUHBLI Moayns
Ob6was TpyaoeMKOCTb AMCLMMANHBI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMANHBI 3a4€eT B 4 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYecTBO Anst AOMnycKa K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNINHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNIUHbI/MOAYNS

Bugbl n yachbl
Paagen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTuyeckmelllabopatopHbie
3aHATUA paborbl

Tema 1. TecTnpoBaHue

EcTtectBO3HaHME 1 JomMalHee

Hay4HO€e No3HaHune. 3agaHune
1. 4 2- >

[MpocTpaHCcTBO, Bpems, 5 8 8 0 Hay4HbIN

CUMMETPUA. CuctemHas noknan

opraHundauunsa Mmartepuin.
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Bugbl n yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTponsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|

Tema 2. [Nopsaok n JomatuiHee

6ecnopsaoK B Npupoae. 3apjaHve
.|9BontounoHHoe 4 6-8 6 6 0 Hay4HbI

€CTeCTBO3HaHue. noknan

TecTupoBaHue

Tewma 3. lNaHopama Hay4HbI

COBPEMEHHOI0 i noknan
‘lecTecTBO3HAHUS. 4 9-10 4 4 0 JomaliHee

Buocdepa n yenosex. 3agjaHue

Tema . NITorosas 4 0 0 0 3aver
" |doopma KOHTpoOns

Ntoro 18 18 0

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. EcTecTBO3HaHMe 1 Hay4yHoe no3HaHue. [pocTpaHCTBO, BpEMS, CAMMETPUS.
CucteMHas opraHM3auusa matepun.

NeKuMnoHHoe 3aHsiThe (8 yaca(os)):

Nekumsa €1 Victopns passntusa ectectsodHaHns Jlekums €2NpocTtpaHcTso, Bpems. CrieumnanbHas u
obwas Teopun oTHocuTenbHocTn Nekums €3 Meramup Jlekuus €4Mukpomunp

npakTudeckoe 3aHsitne (8 yaca(os)):

CemuHap €1 Tembl: 1. HayyHbIh MeTO4 NO3HaHUA 2. ECTecTBO3HaHWE 1 ero posb B KynbType. dTuka
Hay4HbIX nccnegnosaHuii. lNcesaooHayka 3. EcTecTBeHHOHay4YHble KapTUHbI Mupa 4. Passutne
npencraeneHnii o matepumn BxogHoe TectuposaHne CemnHap €2 Tembl: 5. Passutue
npeacrasneHnii o AsnxeHum 6. Passutne npeacrasneHnin o Baanmogenctesnm 7. MNMpnHumnol
CUMMETPUN, 3aKOHbI COXPaHeHNS 8. DBONOLNSA NPeacTaBNeHnin 0 NPOCTPAHCTBE U BPEMEHM
CemunHap €3 Tewmbl: 9. CneumnanbHas Teopus oTHocutenbHoctn 10. Obwas Teopms
oTHocuTenbHocTh 11. Mukpo-, Makpo-, Merammpbl. B3anMocBsA3b CTPYKTYPHbIX YPOBHEN
opraHunzauumn matepun CemuHap €4 Tembl: 12. OpraHnsaumnsa matepum Ha OU3N4ECKOM YPOBHE.
[Mpouecchl Ha PM3NYEeCKOM YPOBHE opraHudaummn matepumn 13. OpraHnsaums matepum Ha
XMMMYECKOM ypoBHe. [poLecchl Ha XMMMYECKOM YpoBHe opraHusaumm matepumn 14, OcobeHHOCTM
61onNorn4eckoro ypoBHs opraHmnsaumm matepumn. MonekynsipHble OCHOBbI XXU3HWU TecTupoBaHmne no
nepsoMy MOIYNO

Tema 2. NMopsnok n 6ecrnopsnok B npupoae. BONMOLUOHHOE eCTeCTBO3HaHue.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

INekuns €5 CunHepreTuka Jlekuns €6 Kocmonorus Jlekuns €7 KocmoroHus

npaktnyeckoe 3aHsitne (6 4aca(os)):

CeMmuHap €5 Tewmbl: 1. [lnHammnyeckme n ctTatucTMyeckme 3aKkOHOMEPHOCTM B nNpupoae 2.
KoHuenuun kBaHTOBOW MexaHukm 3. MprHuUmMn Bo3pacTtaHms aHTponun CemmHap €6 Tembl: 4.
3aKOHOMEPHOCTN caMoopraHmaaunn.lpuHUnnLl yHMBEpCcanbHOro asonoumoHmama 5. Kocmonorus
CeMmuHap €7 Tewmbl: 6. KocmoroHusa 7. ["'eonornyeckas asontouns 8. NponcxoxaeHne XusHm

Tewma 3. NaHopama coBpeMeHHOro ectectBo3HaHus. buocdepa v yenosexk.
JNIeKLMOHHOoe 3aHsiTue (4 4aca(oB)):

Nekumsa €8 MNMpouncxoxaeHne xu3Hn Ha 3emne Jlekuma €9 AHTponoreHes
npakTundeckoe 3aHsitne (4 yaca(os)):
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CeMuHap €8 Tembl: 1. Buonornyeckuin aBoNOLUNOHN3M 2. ICTOpUS XM3HM Ha 3emMne 1 MeTofbl
nccnenosaHus asonounn 3. N'eHeTrka u aonoums 4. IkocncteMbl CemuHap €9 Tewmbl: 5.
Buocdepa 6. Yenoesek B 6uoccpepe 7. MobanbHblil 9KONOrMYeCKUin Kpuanc TecTUpoBaHue no
BTOPOMY 1 TpeTbeMy MOAOYNIO

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLMNNHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb mﬂﬁbﬁgﬁﬁgﬂ
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
NoAroTOBK
OAroroska JomaliHee
Tema 1. JomallHero 4 3anaHme
EcTtecTBO3HaAHME 1 3aaaHnA
1 |Hay4Hoe nosHaHme. 4 o5 |NOAroToBKa K
‘IFpocTpaHcTBO, Bpems, Hay4HOMy 6 Hay4HbI goknan
cummeTpus. CuctemHas noknany
opraHusauunsa matepuu. NONFOTOBKA K
olroroeka 2 TecTMpoBaHune
TeCTUPOBAHNIO
noaAroToBKa
Tema 2. lNopsook n noﬂamHero 4 nomatuiHee
6ecnopsnoK B Mpupoae. 3agaHue
3agjaHung
2.|9B0ONOUMOHHOE 4 6-8
ecTecTBO3HaHMe. MOATOTOBKA K 5
Hay4HOMy 6 Hay4HbI ooknag
noknagny
NOAroTOBK
OAroToBka JomaliHee
JoMallHero 4
3apaHve
Tema 3. NaHopama 3afaHuns
3 [coBpemeHHoro 4 9-10 |noAroToska K
‘lecTecTBO3HaHUS. Hay4YHOMY 6 Hay4HbIr ooknang,
Buocdepa n yenosex. noknany
noAroToBka K
TECTMPOBAHMIO 4 TecTupoBaHue
Ntoro 36

5. ObpasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
Mporpammoli Kypca npenycMOTPeHbl pasnnyHbie OpMbl MPOBEAEHUS NEKLMIA: UHGOPMALMOHHbIE
nekummn, NpobnemHble NeKUMmn ¢ aneMeHTaMn aBpucTnYeckoin becenibl, NEKLUN C ONOPHbBIM
KOHCMEKTMPOBaHMEM, NeKUMmn-Bm3yanmaaumn. NpoBeneHme ceMMHaPOB B BUOE KOMMbIOTEPHbIX
npeseHTaumin n obcyxaeHve matepvana no Teme B goopme ANCKYCCUiA.

OcBoeHe Kypca CTyAeHTOM npeanonaraeT ero noAroToBKYy Hay4HbIX 4OKNa00B U
TEePMUHONOrMYECKMX CNoBapel Nno TeMam [0KNanos C NocneayounMmn BbICTYNNEHUSAMA Ha
CEeMUHAPCKIMX 3aHSATUSAX, @ TakXXe NMOAroToBKY K MPOMEXYTOYHbIM TECTUPOBAHMSM.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. EcTecTBO3HaHME U Hay4YHO€e No3HaHue. npOCTpaHCTBO, BpeMs, CUMMeTpusi. CucteMHas
opraHnsauus MmaTepum.

LoMalHee 3afaHne , TPUMEpPHbIE BOMPOCHI:
NOAroTOBKA CNOBapsi TEPMUHOB, BKITIOYEHHBIX COrNacHoO Tesaypycy B TeMy Aoknana
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Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

1. Hay4HbIn MeTOL No3HaHuUs 2. EcTecTBO3HaHME 1 ero posib B KynbType. 9TrKa Hay4YHbIX
nccnenosaHuii. MNcespnoHayka 3. ECTeCTBEHHOHaYYHbIe KapTUHBLI MMpa 4. Pa3BuTie npencTtasneHunit
0 mMaTepumn 5. Passutume npeacTasneHnin 0 aopuxeHun 6. Passntrne npenctaBneHuii o
B3aMMoAencTemm 7. MNprHUMNbI CUMMETPWM, 3aKOHbl COXPaHEeHNs 8. DBONOLMUS NPeacTaBleHN o
npocTpaHcTBe U BpeMeHn 9. CneunanbHas Teopust oTHocutenbHocTy 10. Obwas Teopus
oTHocuTenbHoct 11. Mukpo-, Makpo-, Merammpsbl. B3anMocBsa3b CTPYKTYPHbIX YPOBHEN OpraHm3aLmm
matepun 12. OpraHnsaums matepun Ha nsn4eckom yposHe. MNpouecchl Ha OU3NYECKOM YPOBHE
opraHusaummn matepun 13. OpraHnsaums MaTepun Ha XMMMYeCcKoM ypoBHe. lMNpoLuecchl Ha
XUMNYECKOM YPOBHE opraHunsaumm matepun 14. OcobeHHOCT B1ONOrM4YecKoro ypoBHs opraHnsaumm
matepun. MonekynsipHble OCHOBbI XMN3HW

TecTnposaHune , npuMMepHblie BOMpPOCHI:

TecTupoBaHue no mareprany Nnepsoro Moayns, cogepxawmi 10 3agaHnin pasnuyHOM CAOXHOCTA 1
Tmna. Bpems: 15-20 MuHyT.

Tema 2. NMopsaok n 6ecnopsifok B npupoae. dBONIOLMOHHOE eCTeCTBO3HaHMe.
nomatllHee 3aaaHue , NpUMepHbIE BOMPOCHI:

MOAroTOBKa CNOBaps TEPMUHOB, BKMOYEHHBIX COTNIACHO Te3aypycy B TeMy Aoknana
Hay4YHbI AOKNam , NpYMepHble BONPOChHI:

1. JMHaMmnyeckune n ctaTMcTMyeckme 3aKkoHOMEpPHOCTM B Npupoae 2. KoHuenumm KkBaHToOBOM
mexaHukn 3. NpuHUMN Bo3pacTaHns sHTponumn 4. 3aKkOHOMEPHOCTM caMmoopraHnsaunn. MNpuHumnno
yHMBEpCcanbHoro asonoumnoHmnama 5. Kocmonorus 6. KocmoroHns 7. ['eonornyeckas asontouns 8.
[MpoucxoxaeHne Xn3Hu

Tewma 3. NaHopama coBpeMeHHOro ectecTBo3HaHusA. buocdepa v yenosexk.
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

MOAroTOBKa CMOBaps TEPMUHOB, BKIIIOYEHHbBIX COrNacHO Te3aypycy B TeMy noknana
Hay4HbI oKnag, , NpUMepHbIe BOMPOCHI:

1. Buonormnyeckuin 3BonoUnoHN3M 2. IcToprs Xun3Hu Ha 3eMne 1 Metodbl UCCNenoBaHNS SBONIOLMM
3. leHeTnka n aBontoums 4. Skocuctemol 5. bruocoepa 6. Henosek B brocgepe 7. nobanbHbIl
aKonornyeckuni kpusuc 1. buonornyeckuin aBontoUNoHN3M 2. ICTopns Xn3Hu Ha 3eMne 1 MeTofbl
nccnenosaHua asonounn 3. NeHeTrka n asonoumns 4. dkocuctemol 5. buocepa 6. Henosek B
buocdepe 7. MnobanbHbI 3KONOrMYECKUIA KPU3NC

TecTnpoeaHune , npMMepHbIie BOMpOChl:

TecTupoBaHve No MaTepuanam BTOPOro 1 TPeTbero Moayns, Bkaovyaowmin B cebs 20 3anaHui
pasHoM cTerneHn TpyaHocTn n tnna. Bpems: 25-30 MUHYT.

Tema . UToroeasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

. Obwnit 0630p MCTOPUM PaA3BUTUS ECTECTBO3HAHNS.

. CTpyKTypa 1 Metoabl Hay4HOro NO3HaHMs.

. Cneundpmka Hay4HbIX PEBOMIOLNIA.

. Bugbl n ocobeHHOCTN Hayk.

. CtpoeHmne n 06bekTbl CONHEYHOM CUCTEMBI.

. PasBntme B3rnsanoB Ha aCTPOHOMUYECKYHO KapTUHY MMpa.

. CTpoeHmne n 06bekTbl anakTuku.

. 9Bontoums ConHeYyHOM CUCTEMbI 1 3BE3 M.

9. Mogenun nponcxoxaeHns n passntmua BeceneHHoin.

10. MNnaHeTa 3emns, reorpadpuyeckne 060104KN, X B3aNMOOENCTBUS.
11. MNpowncxoxaeHne 3emnu, ee reonormyeckast u bronornyeckas 3BONKOLMS.
12. Mukpo-, Makpo-, Meramupsi.

13. MNMpouncxoxaeHve, passnTne 1 BULbI MaTeEPUN.

0O NO Ok~ WD =
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14. Pa3Butne npenctaBneHnin o ABUXEHUN.

15. 'naBHble pe3ynbTaTbl KBAHTOBOW OU3UKN.

16. DneMeHTapHbIe YacTuLbl 1 OU3nNYeckme B3aMMogencTBms.
17. CoBpeMeHHble NpeacTaBneHnst 0 NPOCTPaHCTBE U BPEMEHM.
18. DneMeHTbl TEOPUN OTHOCUTENBHOCTMW.

19. KopnyckynspHo-BonHosow ayannam. CoOOoTHOWEHWEe HeonpeneneHHOCTH.
20. OHeprus, Buabl SHEPrum, 3aKkOH COXPaHEHUs SHepPruu.

21. CuHepreTuka - Hayka O CNOXHbIX CUCTEMAX.

22. SHTpONMS 1 uHpopmaums. MNMprHUMMNbI CUMMETPUN.

23. [InHamnyeckue n ctatuctTmyeckne Teopun.

24. Xaoc, opraHnsaums 1 caMoopraHmsaumns B X1MBOW N HEXUBOW Npupoae.
25. XMn4yeckme anemMeHTbl, BeWwecTsa, XMMn4eckme CBs3u.

26. XmMmyeckune npoLecchbl, MX 0COBEHHOCTN.

27. XuBble opraHnambl, Q0OPMbI XNBbIX CYLIECTB.

28. OTANYNS XMBOro OT HEXMBOIO.

29. KoHuenuumn nponcxoxXaeHns Xn3Hm Ha 3emne.

30. CuHTeTMYecKas Teopust 3BOSIOLIMN.

31. OcobeHHOCTU 1 3BONOLMNS YENOBEKA Kak BMAA.

32. YpoBHM OpraHn3aumm XunusHu.

33. OCHOBHbIE MOHATMSA N pe3ynbTaTbl FEHETUKMN.

34. MexaHn3m BOCNpPON3BOACTBA XU3HW.

35. MonekynsipHble OCHOBbI XU3HW.

36. Npenmert, cTpyKTypa 1 3a4a4v 3KONOrnu.

37. DKonornyeckune CUCTEMBI, X CTPOEHNE N 0CODBEHHOCTMW.

38. YuyeHue o buocoepe BepHaackoro.

39. KoHuenuus Hoocdepbl 1 ee HayyHbIn cTaTtyc.

40. MprHUMNbI YHUBEPCANbHOr0 3BOMIOLMOHN3MA.

Tezaypyc

1. Hay4HbIin MeTOq

Hay4Hbii MeTOL NO3HaHNS

YPOBHU HAYYHOrO NO3HAHWUS: AMMUPUYECKNIA, TEOPETUYECKUIA

'mnoTesa

HayyHas Teopus

Teopema

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

MeToabl Hay4YHOro No3HaHus: HabnaeHne, SKCNEePUMEHT, MHAYKUWS, Oe0yKUNS, aHanmn3, CUHTE3,
MoaenvpoBaHue, abctparnposaHve

MpuHUKnn Bepudmkaumm

MpuHLUMN ghanbcudmkaumm

[MpuvHUKMN cooTBETCTBUS

DyHKUUN HayKK: 06 BACHUTENbHAS, OnMcaTeNnbHas, NPOrHOCTMYeCKas, MMPOBO33peHYECKas,
cuctematmsnpyowas, npou3BoACTBEHHO-MPaKTNnyeckas

2. EctecTBO3HaHME 1 ero posb B KyNnbType

EcTtecTtBO3HaHVE

EcTecTBeHHble Hayku: omaunka, XuMus, GoNorns, reonorus, aCTPOHOMMUS, 9KONOrns
OdudpdepeHumnauns Hayk

WHTerpauuns Hayk

PernctpaumnoHHbiii Homep 9022100114 5AE
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MaTtemaTtuka Kkak s13blk eCTECTBO3HaAHUS
'yMaHuTapHble HayKu
EcTecTBeHHOHay4Has KynbTypa
'ymaHuTapHas kynbtypa

[lBe KynbTypbl U B3aUMOCBSI3b MEX Y HUMM

3. OTrKa Hay4HbIX uccnegosaHui. lNcesgoHayka

OTnyeckme NPUHUNIMbI HAYYHbIX nccnenoBaHuin: CaMoOUEHHOCTb UCTUHbI, UICXOOHbI KPUTULN3M,
CBO60ﬂ,a HaAy4YHOro TBOp4eCTBa, HOBM3HA HAY4YHOIro 3HaHUA, PpaBeHCTBO Y4EHbIX Nepen NMuoMm
NCTUHDI, 06IJ.l,e,EI,OCTyrIHOCTb NCTUHbI

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

OTAnynTENbHbBIE NPU3HAKM NCEBAOHAYKN: OParMeHTapHOCTb, HEKPUTMYECKUIA NOAX0M K MCXOLHbIM
LaHHbIM, HEBOCMPUNMYNBOCTb K KPUTUKE, HECOOTBETCTBME (pakTaM, OTCYTCTBME 3aKOHOB,
HapyLeHNe 3TUYECKMX HOPM

BuoaTtuka

4. ECTECTBEHHOHAY4YHble KapTUHbI M1pa

Hay4yHas (ectecTBeHHOHay4Hasl) KapTUHa MMpa Kak obpa3Ho-gunocodpckoe 0606ueHne
LOCTUXEHMWI €CTECTBEHHbIX HayK

HayyHble KapTUHbI MMpa: MexaHnyeckas, anekTpoMarHmTHas, Heknaccmuyeckas (1-a nonosuHa),
COBpeMeHHas 3BOMoUNoHHas (2-a nonosmHa XX B. - Ha4ano XXI BB.)
5. Paseutne npepncraeneHunin o matepum

Martepus

dopMbl MATEpPUN: BELWECTBO, None, Pn3nyecknin Bakyym
IunckpeTHoCTb

KoHTMHyanbHOCTb

BupTtyanbHble Yactuubl

OnemMeHTapHble YacTumubl

ATOMHO-MONEKynspHoe y4eHne

YueHve o coctaBse

YyeHne o CTpoeHun BellecTsa

6. Passutne npencraBneHnii 0 ABUXEHUM

dDopMbl ABMXEHNS MATEPUN: MEXAHUYECKAs, ouamnyeckas, xmuMmyeckas, buonornyeckas
B3anmocBA3b oopM OBMXEHUS U UX HECBOOAUMOCTb APYr K ApYry

JBUXeHne kak n3MeHeHne COCTOAHNS

MexaHu4yeckoe OBUXeHMEe, ero OCHOBHbIE XapakTepUCTUKU: MaTepmnanbHas Touka, TpaekTopus,
CKOPOCTb, YCKOPEHWE, MyTb, UMMYNbC TeNa, MOMEHT UMMynbca

7. Passntue npencrasneHnini 0 B3aMMoLenCTBUM

dyHpamMeHTanbHble B3aUMOOENCTBUS: rpaBUTaUMOHHOE, cnaboe, anekTpoMarHuTHOe, CUNbHOE
XapakTepuCcTukn oyHOaMeHTasbHbIX B3auMOOENCTBUIA

HanbHopencrtene

brnnskognericteme

KBaHTOBO-M0ONEBOM MEXaHN3M Nepenayv B3anMoLencTBui

MpuHUKMN cyneprnosnuum

8. MNpuHUMMbI CMMMETPUK, 3aKOHbI COXPaHEHNS

[MoHATME cMMMETPUN B eCTeCTBO3HAHUN

M3oTponHocTb

AHunzoTponus
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ViHBapuaHTHOCTb
OpnHopoaHOCTb

[MpocTeiwme cuMmeTpun (aCUMMETPUM) NPOCTPAHCTBA U BPEMEHUN U CBA3AHHbIE C HUMW 3aKOHbI
COXpaHeHus (HecoxpaHeHuns)

Teopema Hetep

CuMMeTpursa NpuMpoaHbIX 06 BHEKTOB

Buabl cuMMeTpuii: reoMeTpryeckue, oMHaMmM4eckme, KanmbpoBoyHbIe
CvMMeTpuMsa 1 acMMMETPUS XMUBOro

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKYN XNBOMO

9. OBontoumMs NpencTaBneHnii 0 NPOCTPAHCTBE N BPEMEHY

[MpocTpaHcTBO U Bpems ApucToTens (NPOCTPaHCTBO Kak KaTeropus MecTa, Bpems Kak mepa
OBUXEHNS)

ABCONOTHOE N OTHOCUTENBHOE NPOCTPAHCTBO HbloTOHA

AbconoTHOE 1 0OTHOCUTENBbHOE BpeMs HbloToHa

Mwuposoi agomp

OnbiT MankenbcoHa-Mopnu

ViHBapnaHTHOCTb CKOPOCTHY CBeTa

EOuHCTBO NpocTpaHCcTBa N BpEMEHU Kak doOpMbl CyLLEeCTBOBaAHNS OBUXYLWENCS matepun B
COBPEMEHHOW Hay4HOW KapTuHe Mupa

10. CneumnanbHas Teopusi OTHOCUTENIbHOCTH

CneuwnanbHas Teopus oTHocuTenbHoctn (CTO)

MHepumanbHble cuctembl OTCHETA

MpuHUMN oTHOCUTENbHOCTM ["anunes

MpuHumnbl CTO: NpyHUMI OTHOCUTENBHOCTU, NHBAPUAHTHOCTb CKOPOCTU CBETA

Cneanctenga CTO: OTHOCUTENBHOCTb OOHOBPEMEHHOCTU, PENATUBMCTCKOE COKpaLLEHNE OJINHbI,
3amef/ieHne BPEMEHM, yBENNYEHNE NHEPTHON MACChl B ABMXYLEACS CUCTEME KOOPAUHAT
OTHOCMTENBbHO HEMOBWXHOW CUCTEMBI OTCYETA, MPOCTPAHCTBEHHO-BPEMEHHOWN NHTEPBAN MEXOY
CObbITUSIMU, €0 MHBAPMAHTHOCTb, COXPaHEHNE NPUYNHHO-CNEACTBEHHbIX CBS3Ei Mexay
cobbITUSIMU, €ANHCTBO MPOCTPAHCTBA U BPEMEHU, NPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM,
9KBMBANEHTHOCTb MACChl 1 SHEPrun

11. Obwas Teopms OTHOCUTENBHOCTM

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENbHOCTN Ha
HenHepumnanbHble CUCTEMbI OTCcYeTa

HeunHepunanbHble cucTeMbl OTCHETA

MpWHUMN 9KBUBANEHTHOCTW rPaBMTALMOHHOrO NOMS U CU MHEPLUN
AMnumpuryeckne gokasartenbcrtea OTO:

- OTKNOHEHME Nny4ya B none taroteHns ConHua

- UBMEHEHWE YaCTOTbl 9NEKTPOMArHUTHOW BOMHbI B MONE TArOTEHUS
- CMelLeHne nepurenns opbutsl Mepkypus

MoHsATHe rpaBMTaLMOHHOrO pagunyca

"paBnTAUMOHHBIN KONnanc

YepHble Obipbl

12. Mukpo-, Mmakpo-, Meramupbl

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

Kputepun geneHnsa Ha MUKpoOMUpP, MakpoMmnp 1 Mmerammp

MpocTpaHCTBEHHbIE MacwTabbl BceneHHo

EovHMUbl n3MepeHns paccTosHWA B Merammpe: acTpoHoMmMyeckas eanHuua, CBeTOBOM rof, napcek
BpemeHHble Maclwtabbl BceneHHoii
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SABNeHns, NO3BONMBLLNE OLIEHNTb BPEMS CylLeCcTBOBaHUSA BceneHHon: adpdoekT Llonnepa, 3akoH
Xabbna

XapakTepucTuku 3eesf, onpenensieMble U3 HabnoaeHA: CBETUMOCTb (MOLWHOCTb U3NY4YeHNSs),
Macca, paauyc, CnekTpasbHblii COCTaB U3NyYeHust

CnekTp aneKTpoMarHUTHbIX U3NyYeHWUiA (PaanoBOHbI, MHOOPaKPACHbIA, BUAVMBINA,
yNnbTPadoroNeToBbI AnanasoHbl, PEHTFTEHOBCKOE U raMMa-uanyyeHune)

BcenenHas, MetaranakTuka
CkonneHns n CBEpPXCKOMNNEHWs ranakTmk
Keaszapbl

MneyHbin MyTb - Hawa [ManakTrnka

CoctaB CO/THEYHOW CUCTEMbI: NNAHETHI, CNyTHUKK NnaHeT, acteponibl, KOMETbI, METEOPOUODI,
MarHuUTHbl€ Non4, Nbinesas Matepus, CONMHEYHbIN BETEP N KOCMNYECKNE Ny4n

Mnaneta 3emHol rpynnbl: Mepkypuia, BeHepa, 3emnsa, Mapc

MnaHeTbl-ruranTol: KONuTep, CatypH, YpaH, HentyH

Mosic acteponoos

Ob6nako OpTa

Mosic Konnepa

Co3Be3ans - yHacTky 3Be34HOro Heba ¢ rpynnamu 3Be3f, BblAeNEeHHbIE A1 OPUEHTMPOBKN 3Be3abl
VCTOYHMKN 3Heprumn 3s8e3;: TepMOSAEPHbI CUHTE3 U SHEPrns rpPaBnTaLMOHHOIO CXaTus
lMnaHeTapHble TYMaHHOCTM

['MraHTbl N CBEPXTUraHThl

lMynbcap - HeinTpoHHas 3Be34a

CBepxHoBble 3Be3/bl

JBunxeHna ConHua B [anaktuke

ConHue - HopManbHas 3se3na

13. BaanmocBa3b CTPYKTYPHbIX YPOBHEN opraHu3aunumn matepum
LlenocTHoCTb npupoabl

CuncTeMHOCTb NpupoLbl

VepapxnyHoCTb Npupoabl U CUCTEM

AQONTMBHbIE CBONCTBA (AAOUTUBHOCTD)

VHTerpaTtvBHble CBONCTBA (MHTErpaTuBHOCTD)

Butannam

PenykumoHnam

14. OpraHmsaumsa matepum Ha OU3N4ECKOM YPOBHE

OnemMeHTapHble YacTumubl

OCHOBHblE XapakTEPUCTUKN 3NEeMEHTapHbIX YacTuL: Macca, 3apsag, CruH, BPEMS XU3HN
Knaccudomkaumns aneMeHTapHbIX YacTuL:

- 110 y4acTuio B OyHAAMEHTasbHbIX B3aMMOOENCTBUAX (a4 POHbI, NTENTOHbI)

- MO Macce nokos (POTOHbI, NENTOHbI, ME30HbI, 6aPVOHbI)

- MO BPEMEHMN XN3HU: CTabunbHble, KBa3nCcTabunbHble, HeCTabunbHble

[MepeHocuumkn pyHOaMEHTaNbHbIX B3auMOAEACTBUIA (POTOHbI, FPaBUTOHbI, MIOOHbI, ME3OHbI)

Cnoco6HOCTb 3fIEMEHTapHbIX YacTuL K B3aMMHbIM NMPEBPAlLEHNsSIM, He HapyLWatowWyM 3aKOHOB
coXpaHeHus

dur3nyeckoe rnone Kak COBOKYNMHOCTb BUPTYallbHbIX YacTuUL

MprHLUMN TOXOECTBEHHOCTU YacTuL,

BakyyMm kak COCTOSIHME Mons C HauMeHbLUe 3Hepruen, cocrosuee 13
BMPTYaslbHbIX YacTuL

15. NMpouecchl Ha PU3nM4EeCcKoM ypoBHE OpraHusaunm Mmatepum

PernctpaumnoHHbiii Homep 9022100114 5AE
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$IBneHne ecTeCTBEHHOM paanoakTUBHOCTU

3akOoH paanoakTMBHOMO pacnaja Kak CtaTucTUYeCKMin 3aKoH

CocTaB M3ny4yeHns npu panmoakTMBHOCTH

BbloeneHvne aHeprum npu paavMoakTMBHOM pacnane

MpeBpalleHns aNEMEHTOB NPW PaanoakTVBHOM pacrnane

SlnepHble peakumn paclenneHns saep atoMoB Non AeNCTBUEM HEATPOHOB
MeToabl nony4YeHne NCKYCCTBEHHbIX PaAN0aKTUBHbBIX 31IEMEHTOB
OTKpbITUE aTOMHOr0 S4pa, NU3MEPEHME Ero pa3MepoB, Macchl 1 3apsaa
OHeprus cBA3n HyKNIOHOB S4EP aTOMOB (LedhekT Macchbl)

Peakumns uenHoro neneHns ypaHa

Peakummn cuHTe3a nerkux aToMHbIX S4ep Y BblOAENEHNE SHEPTK

Twvnbl TepMOSAEPHbIX Peakuuii B 3Be3aax 1 3BOMIOLNS 3BE3L

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XUMNYeCKnin anemMeHT

ATtom

3oTonsl

DBONIOLMSA NpeacTaBneHnin 0 CTPOEHUM aToMa
KBaHTOBO-MexaHn4yeckas Mogesnb CTPoeHMs atoma
Monekyna kak KBaHTOBO-XMMU4Yeckas cucrema
Karanuaartopbl 1 MHIMGUTOPSI

BuokaTtanusaropsbl (pepMeHTbI)

Monumepsl

MoHomepbl

lMepuonmnyeckas cuctema

Mepuoanyeckuin 3akoH M. N. MeHgeneesa

17. [pouecchbl Ha XMMUYECKOM YPOBHE OpraHusauun matepum
Tennosble adPeKTbl NPOLLECCOB (9K30-, SHOOTEPMUYECKME PeakLmi)
[MoHATME O XMMUYECKOW KNHETUKE

dakTopbl, BIMSAKOWME HA PEAKLMOHHYIO CMIOCOOHOCTL BELWECTB: BIMSHMNE KOHLEHTPALUNN - 3aKOH
JenCcTByolWmMX Macc

dakTopbl, BNMSIOWNE HA PEeaKLUMOHHYO CNOCOOHOCTL BELWECTB: BAUSIHME TEMMNepaTtypbl -NpaBuio
BaHT-INodopa

OHeprusa akTnBaLun (3HepreTnyeckuin bapbep peakuum)

dakTopbl, BIMSAOWME HA PEAKLMOHHYIO CMOCOOHOCTL BELWECTB: Katanus
MNoHsATne 06 aBTOKaTaNN3e

MpwvHumn Jle Watenbe

18. OcobeHHOCTM BUONOrMYECKOro YPOBHS OpraHn3aumm MaTepum
CuncteMHOCTb XUBOro

Nepapxunyeckasi opraHM3aums X1BOro: kKneTka - eanHmua Xueoro, nonynsiums, sua, 6uoueHos,
buoreoueHo3, brocoepa

XUMUYeCKniA COCTaB XMBOr0: aTOM Yrnepona - raBHbIA 3NIEMEHT XNBOro, ero YHUKanbHble
0cobeHHOoCTHU

XMMYECKUIA COCTaB XMBOro: Boaa, ee ponb B XUBbIX OpraHn3mMax

XUMMYEeCKnii CoCTaB XMBOro: 0COBEHHOCTU OpraHNYeckux 61oONoIMMEPOB - BbICOKAs MONEKYNsSIpHas
Macca, cnocobHoCcTb 06pa3oBbiBaTb HAAMONEKYNSIPHbIE CTPYKTYPbI

OTKPbITOCTb XUBbIX CUCTEM
OO6MeH BELWECTB U 3HEPTUK

PernctpaumnoHHbiii Homep 9022100114 5AE
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["omMeocTas kak OTHOCUTENbHOE AMHAMUYECKOe NMOCTOSIHCTBO COCTaBa M CBOMCTB BHYTPEHHEN cpenbl
XWMBOW CUCTEMbI

19. MonekynsipHble OCHOBbI XW3HU

Monunentuapl Kak NpeawecTBEHHNKN 6ENKOB

Benku kak BbICOKOMONEKYNSIPHblE COEANHEHMSI C OCOObLIM KOMMIEKCOM CBOWCTB

AMMHOKMCNOTbI - MOHOMEPBI 6ENKOB

YpoBHM opraHmsaumm 6enkoBoi Monekynbl (NepBMYHas, BTOPUYHASA, TPETMYHAS, YETBEPTUYHAS)
DyHKUUM BENKOB: hEPMEHTATMBHAS, PETYNSATOPHASA, TPAHCMOPTHAS, 3aluMTHAs, ABUraTenbHas
Nvnngpl n X PYHKUUW: sHepreTnyeckas, nunuaHbie MembpaHsbl

Yrneeonbl U nx PyHKUNN: aHepreTnyeckas, CTPyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBbIX KMCNOT

HyknenHoBble kncnotol (nonuHykneotmabl) - HK, PHK

A30TUCTbIEe OCHOBaHUSA: aEHWH, r'YaHWH, LNTO3MH, TUMUH, ypauun

KoMmnnemeHTapHOCTb, KOMMNIEMEHTAPHbIE Napbl a30TUCTbIX OCHOBAHWIA

KomnnemeHTapHocTb Leneit [HK - ocHoBa BaXXHEMWMX goyHKLIMIA: XpaHeHNs 1 nepeaayu
HacneaCTBEHHOW MHopMaLmm

DYHKLUNN HYKNENHOBBIX KACNOT M NPOLECCHI peaynankaumm, TPaHCKpUnumMm, TpaHCcnsaumm
"eHeTnyecknin koq,

KonoH

CBoncTBa reHeTUYeCKOro Koga: TPUnIeTHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHUBEPCANbHOCTb, OTCYTCTBUE 3HAKOB NPEMNNHAHNS MeXay Tpunnetamm (KogoHamm)
20. nHammnyeckme n cTtatucTm4eckne 3aKkOHOMEPHOCTUN B Nppoae
LetepMnHn3m

MexaHn(cTn)4eckmin oEeTEPMUHN3ZM

JlTannacoBa hopMynmpoBKa MEXAHNYECKOrO OEeTEPMUHMN3MA

JunHammnyeckmnin xaoc

[MpymMepbl CUCTEM C AMHAMUYECKUM XaOCOM: MNaHeTHble CUCTEMbI, Moroga v
Knumart, TypbyneHTHOCTb, OOHA0BbLIE PbIHKY

OTnnyne xaoca ot becrnopsioka

BeposTHOCTb

CnyyaHoOCTb

Cratuctnyeckas 3aKOHOMEPHOCTb

CpenHee 3HayeHme

MonekynspHo-KMHETMYeCKas Teopus

PacnpeneneHue (Makceenna) monekyn no CKOpOCTSM

CrartmcTnyeckoe onvcaHne CoCToSHUS

dnykTyauns

IdvHamunyeckas teopus

CraTtuctuyeckas teopus

MpymMepbl AMHaAMUYECKUX TEOPWIA:

MexaHuka, anekTpoanHamMmka, TepMoanHaMuKa, Teopus OTHOCUTENBHOCTH,
9BONOUMNOHHASA Teopms Jlamapka, Teopus XMMMYECKOro CTPOEHNS

anIMepr CTaTUCTUYECKUX Teopvu7|: MONEKYNAPHO-KUHETUYECKaA Teopus, KBaHTOBAsA MEXaHUKa n
Apyrmne KBaHTOBble TEOPUN, SBONMOLMNOHHAA TEOPUA ,D,apBVIHa, MOJiekyndapHasa redetnka

[MposiBneHne npuHUmMna COOTBETCTBUSA: COOTHOWEHNE CTATUCTUYECKNX U ANHAMNYECKMX TEOPUIA
(drHammyeckme Teopun Kak NpubnmnxeHne 1 ynpoueHne 6onee To4HbIX CTaTUCTUYECKUX TEOPUIA)
21. KoHuenumm KBaHTOBON MEeXaHUKU

KopnyckynsapHo-BONHOBOW Oyanu3m cBeTa
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BonHoBble cBoCTBa cBETA: UHTEPIEepeHumns, andpakums, nonsapmusaumns

KopnyckynspHble cBocTBa cBeTa: ooTo3(PdeKT, AaBneHme ceeta, agodekt KomntoHa
KopnyckynspHo-BoONHOBOM Ayannam kak Bceobliee CBOWCTBO Matepmm

[e Bpoiinb: obwas noes n popmyna cBa3n Mexay MMMIynbCOM YacTuLbl 1 ee ANVHOW BOJHbI
BonHoBble ceBoicTBa Yactuu: dudopakumnsa anekTpoHOB

MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CoOTHOLEHWE HeonpeaeneHHoCTen KoopanHaTa-nMnynbC (CKOPOCTb)

CoOTHOLWEHWEe HeornpeaeneHHOCTeNn aHeprus-spems

CooTHowWeHWs HeonpeneneHHOCTen Kak cneacTsme HeBO3MOXHOCTY

HEeBO3MYLLAOLWNX U3MEPEHUI (M3MEepPEHMEe B KBAHTOBOW MexaHMKe Kak pe3ynbTaT B3anMoOencTBus
MUKPOOOBEKTA C Makponpunbopom)

COoOTHOLWEHMS HEONPELENEHHOCTEN KakK pe3ynbTaT KBAHTOBbLIX CPNyKTyaLunii
SkcnepuMeHTasbHble 00oKa3aTebCTBa CNOXHOW CTPYKTYpPbl Bakyyma: ad0deKT
Kasumupa, poxaeHne anekTpoH-No3nTPOHHBIX Nap B aNEKTPUYECKOM Mose
MpUHLMN 0ONONHUTENBHOCTI B KBAHTOBOW MeXaHuKe

Bo3MoXHbIe 3HaYEHMS OU3NYECKNX BEIMYUH: ONCKPETHBIA 1 HENPEPDBIBHbIA CNEKTP

22. [NpyHUMN BO3pacTaHms aHTponuu

dopMbl 3HEPrumn: TeNIOBas, XMMmyeckas, MexaHmyeckas, anekrpmyeckas

NepBblA 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWSI SHEPTX NMPuU ee NpeBpalLeHnsx
3amkHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepMmoguHammyeckoe paBHOBeCUe

BTopoi 3akoH TepMOANHAMUKN KaK NPUHLNMN BO3PaCTaHNS SHTPOMUN B 3aMKHYTbIX CUCTEMAX
ObpaTnMble 1 Heobpa TUMblE NPOLIECChI

DHTPONUS Kak namepsiemas omsnyeckas senmymHa (npreBeneHHas Tennora)

N3meHeHune aHTponun Ten Nnpu TenN00OMeHe Mexay HUMU

BTopoit 3aKOH TEPMOANHAMUKI KaK NMPUHLMUMN HAanpaBneHHOCTH TennoobmMeHa (0T ropsiyero K
XONO4HOMY)

KayecTtBO (LEHHOCTb) SHEpPrum

BbiCOkOKa4YeCTBEHHbIE (DOPMbI SHEPTMU: MEXaHNYECKas, anekTpnyeckas

Hu3kokayecTBeHHas dpopma sHeprum: Tennota

[MoHnXeHre KayecTBa TEMNOBOW 3HEPTUN C MOHUXEHMEM TeMnepaTypbl

SHTponns kak mepa becnopsiaka

Bropoit 3aKoH TepMOAMHAMMKM Kak MPUHLMN HapacTaHmsa becnopsaaka n paspyweHns CTPyKTyp
DHTPONUS Kak Mepa OTCYTCTBUS UHpOpMaLLMK

OCHOBHO NapanoKC SBOMIOLIMOHHOM KapTUHbI MPa: 3aKOHOMEPHOCTb 3BOIOLIMM Ha CPOHE
BCeoOLero pocta aHTPOMNMM

3HTpOI'IVI$I OTKprTOVI CNCTEMbI: MPOn3BOLOCTBO SHTPOMMN B CACTEME, BXOOSALWMIA N BbIXOAAWNIA
NMOTOKWN SHTPONMNN

TepMO,EI,VIHaMI/IKa XW3HW: 0obbIBaHME ynopsaOo4eHHOCTN U3 OKpyXarollen cpeabl

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

[Mpymepbl camoopraHm3aunn B NPOCTENILNX CUCTEMAX: Na3epHoe nanydeHune, syenkmn beHapa,
peakuusi benoycosa->XaboTMHCKOro, cnupanbHble BOMHbI

HepasHoBecHas cuctema

lMoTokm (BewecTsa, aHepruuv, 3apsna v T.4.) B HEPaBHOBECHbIX CMCTEMaX
Heobxonommble ycnoBmns camoopraHM3aunn: HepaBHOBECHOCTb U HENMHEHOCTb
[Moporosbii xapakTep (BHE3AMHOCTb) cCaMOOpraHn3aumnm

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbiii Homep 9022100114 5AE
Crpanunua 15 n3 23. il YHITI

S OEALIK G



Mporpamma omcumnnmHel "EcTecTBeHHOHay4Has kapTuHa Mupa”; 050100.62 Meparoruyeckoe obpasoBaHue; accucTeHT, 6/c bepaHukosa
B.M., noueHT, k.H. anees A.N.

Touka budpypkaumnm kak MOMEHT Kpuanca, NoTepun yCTon4ymBoCTU

PocT conykTyaumin B6n1m3am To4km budpypkaumm (TeopeTnyeckoe nonoxeHne n npumepbl)
Crabununsaums dnyktyauuin 3a To4kom budpypkaumm (nopsiook M3 xaoca)
CWHXpOHN3aLMS YacTen CUCTEMbI B pedynbTaTe camoopraHn3aumm

HeBO3MOXHOCTb TOYHOro NporHo3a dyayuero 3a To4kon budypkaunm

[MoHMXEeHWEe 3HTPOMUN CUCTEMbI MPU CaMOOPraHM3aLnm

[MoBbiwWeHWe 3SHTPONUKN OKPYXaroLwein cpedbl Npy camoopraHn3aumm

dunccnnaums (paccesHne) aHeprum B HepaBHOBECHOW CUCTEME

YHuBepcanbHbIi 3BONIOLMOHM3M Kak Hay4yHast nporpamMa COBPEMEHHOCTH, ero uenmu
MpuHUKUNBI YHMBEPCANBHOIrO 9BONOLMOHN3MA:

- BCE CYyLLeCTBYeT B pa3BuUTUN;

- 0O BEKTUBHOCTb 1 MO3HABAEMOCTb NPOLIECCOB CaMoopraHn3aLmnu;

- 3aKOHbI MPUPOAbI KaK NPUHLMMbI 0TOopa AONYCTUMbIX COCTOSIHUIA N3 BCEX MbICIMMBbIX;
- pyHOaMeHTanbHasa n HeycTpaHMMas ponb CNy4anHOCTU N HEONPeOeNneHHOCTY;

- pa3BuTUE KakK YepenoBaHNE MeONEHHbIX KOMMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX M3MEHEHWI
(bncpypkaumi);

- HeNpeackasyemMocTb MyTW Bbixoda U3 ToYKM Budpypkaumm (npownoe BausieT Ha byaylwee, HO He
onpepenser ero);

- YCTOMYMBOCTb M HAAEXHOCTb MPUPOAHBIX CUCTEM Kak pe3dynbTaT MX NOCTOSIHHOrO OBHOBNEHMS;
- KO9BONIOLUMS Pa3BUBAIOLENCA CUCTEMBI U OKpYyXatowen cpeapl

24. Kocmonorus

Kocmonorusg - Hayka o cTpoeHun 1 asontounn BceneHHom

OLHOPOOHOCTb M M3OTPONHOCTb BeceneHHoi B Gonbwmnx Macwtabax
Xummnyeckuin coctas BceneHHONM - faHHble CNeKTpanbHOro aHannaa

Monenv 6eckoHe4Ho B NpOCTPaHCTBE CTaLMoHapHO BeceneHHoll
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)

SkcneprMeHTanbHbIe MOATBEPXAEHUS Teopun 6ONbWOro B3pbiBa: NpeackasaHne Temneparypbl
(POHOBOr0 MMKPOBOJTHOBOIO U3JTy4EHMS U OOHAPYyXeHNe PENNKTOBOr0 hoHa U3MyYeHNs

Mpobnema kocMonornyeckom NOCTosiHHOM Xabna n oueHka Bo3pacta BeceneHHo

OcHoBHble HabntoaaTenbHble TECTbl TEOPUM: PACMNPOCTPAHEHHOCTD IETKUX 9NEMEHTOB B KOCMOCE,
npobnema CMHryNsipHOro COCTOSIHMSA, OTKPbITUE U UCCNeaoBaHNe KpynHoMacwTabHOM CTPYKTypbl
BceneHHo, rpaBMTaLnOHHbIE NNH3bI

Mpobnema TeMHO MaTepun
YcTonumBocTb BeceneHHom 1 aHTPOMHbIA NPUHLAN

25. KocmoroHus

KocMoroHus - pasnen acTpoHOMUM, N3y4aloWwnii NPOUCXOXAEHNE N Pa3BUTUE KOCMUYECKUX TEN N KX
CNCTEM.

Sprom/lquKaﬂ rmnoTtes3a, Nno3sonswasd BOCCTaHOBUTb NCTOPUIO OTOENbHOIo obbekTa no
HabnoAEeHNI0 MHOTMUX 06'beKTOB, Haxo4sWnxXcs Ha pa3HblX 3Tanax sBonounin

PacnpeneneHve 3Be3p Mo criekTpam 1 cBeTMMocTsM (anarpamma MepuwnpyHra - Peccena),
oTpaxatolwast MoAenb 3BONIOLNM 3Be3abl B 3aBUCUMOCTM OT €€ Macchl.

CnekTpbl 3B€34, 9HEPrNS 3BE3[
Stanbl obpa3oBaHNs 3Be34bl
STanbl 9BONIOLMM 3BE3[, NPY Pa3HbIX Maccax
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Mogenb BHyTpeHHero ctpoeHns ConHua

Komnnekc ConHeYHOM akTMBHOCTM

LInknbl CONHEYHOW akTUBHOCTM, MPU3HAKW YCUNEHNSI CONHEYHO aKTUBHOCTU 1 MPUYUHDI
ConHevyHoEe n3nyyYeHne, CONHEYHbI BETEP, CONMHEYHO-3EMHbIE CBA3N

MarHuTtHble nona ConHua n nnaHet

OueHka Bosdpacta ConHua, 3emMnu n nnaHet

'mnoTe3bl 0 npoucxoxaeHun ConHua n nnaHet: runotesa KaHTa - Jlannaca, runotesa O.1O.
Wmunaota

26. ['eonornyeckas asonoumns

Hawa nnaHeta 3emns, ee oopma, XUMUYECKUIA COCTaB

MarHutoccepa 3emnn, CTPyKTypa MarHUTHOrO NOMs, ABUXEHUS MarHUTHbIX MNOMOCOB
BHyTpeHHue obonoykn 3emnn 1 MeToabl UccnenoBaHus ee rybuH (ceiicMopassenka)

aﬂeKTpI/I'-IeCKOG none 3emnu, 9NeKTpoMarHnTHble BpaleHuns B dape 3emnu un npoueccbl Ha
NOBEpPXHOCTU

3eMHas Kopa 1 ee aBonouns (reonormyeckas nctopus)

JlutocdoepHble NnThI, NaBalowWwme Ha BEPXHENn MaHTUK - acTeHocdepe,
OxkeaHunyeckas n KOHTMHEHTaNbHas 3eMHasl Kopa, CBA3b €e 3BONMOLUUN C SBOMIOLMEN XUBOrO HA HEN
Mpouecchl camoopraHnsaunn B ropHbIX nopoaax

lMpouecchbl B naHawagpTHON cdhepe

M3nyyeHne 3emnu kak HarpeTtoro tena

OHTPONUIHLIA BanaHc 3emnu

PaaonoakTnBHOCTb Kak hakTop TennoBoro 6anaHca 3emnu
Bo3HuKHOBEHME OKeaHOB 1 atMocepsl

ATmocdpepa 3emnu, ee CTPyKTypa, XMMUYECKNIA COCTaB

[MpoxoxaeHne CONHEYHOro ceeTa Yyepes aTMocgepy

O30HOBbIV CMON U NPUYUHBI €r0 N3MEHEHUS

Knumat 3emnu, onpegensiembiii npoueccamm TennoobmeHa, BnaroobmMeHa 1 UnMpKynsumm
aTtMmocagoepbl

M'mopocdpepa 3emnu, BoAa U XU3Hb
Bo3HuKHOBEHME Buocdoepbl kak pesynbTaTt reosiormyeckon asonounmn 3emnm

27. INponcxoxgeHne XnsHu
MepBuyHas atMocdhepa 3emnu
ABVOreHHbIn CMHTE3
MepBrYHbIA BynboH
Mpenbuonornyecknii otbop
MoHATMe 0 Bronornyeckmx MembpaHax
Koauepsartbl

["eTepoTpodbl

ABTOTPOMbI

AHaspobbl

A3pobbl

[MpokapuoTsbl

JyKapuoThbl

ronobnos

eHobuno3

|/|CTOpI/I'-IeCKI/Ie KOoHUenunm nponcxoxageHms Xmn3Hu: KpeaunoHn3m, rmnote3a naHCnepmnn,
OJJ,HOKpaTHbII7I a6|/|oreHes, NOCTOAHHOE CaM0O3apoXaoeHne, CtTaunoHapHoe COCTOosAHNE
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28. bnonornyeckuin aBoNIOLMOHN3M

SBontoumns, ee aTpmbyTbl: CaMONPON3BONbHOCTb, HEOBPATUMOCTb, HANPaBNEHHOCTb
OBONOLUMOHHASA KoHUenuus Jlamapka

JapsnHn3m

CanbTaumoHn3m

CuHTeTMYeCcKaa Teopns aBONIOLMN:

MonekynsipHasa aponoumns

"eHodpoHA,

OnemMeHTapHas 3BOMOLUMOHHAS CTPYKTypa - nonynsauus

OneMeHTapHbIn HAaCNeACTBEHHbIA Matepuan - reHOOHA Nonynsaunm
OnemMeHTapHoe SBNEHNe 3BONIOLNN - UBMEHEHNE reHOOoHAa NonynsAunn

SneMeHTapHbIe 3BOJOLIMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsUMOHHbIE BOJHbI,
N30N5UMS, eCTeCTBEHHbI 0TOOopP

Bopbba 3a cywecTBoBaHmne

dopMbl 0TOOPA: ABMXYLWMIA, CTAOMAN3NPYIOWWIA, AN3PYNTUBHbIN
Mwkpoasonouns

Makpoasontouus

NwueepreHuns

29. Victopus XusHu Ha 3emsne n MeTodbl UCCnenoBaHms aBONIOLUN

['eonornyeckne apbl 1 Nnepuogbl

CB#A3b rpaHuL Mexay apamu C reonorm4ecknMm n NaneoHToNnorM4eCKUMmM N3MeHeHaIMn
HekoTopble BaxHenwmne apoMopdo3bl: (POTOCKMHTES, 3yKapuOoTbl, MHOFOKNETOYHOCTb, CKenet

OCHOBHbIe TaKCOHOMUYECKMNE TPYMMbl PACTEHWIA U XMBOTHbBIX 1 NOCNEN0BaTENbHOCTL UX SBOMOLUN:
MONJIFOCKW, PbiBbl, 3eMHOBOAHbIE (aMdPnbrK), NpecMbikarowmecs (PenTunnm), NTULbI,
MNeKonuTatolme, ronoCEMEHHbIE, MOKPbITOCEMEHHbIE, LIBETKOBLIE

[MpokapunoTsbl

dunoreHes

OHToreHes

Apantaums

Apomopdho3s

MoHaTre o donope, hayHe

MeToAabl nccnenoBaHWS 9BOMIOLMUK: MANEOHTONOrNSA (MCKonaemble NepexogHblie PopPMbI,
NaneoHTONorm4yeckne psaabl, NOCNenoBaTeNbHOCTb UCKOMNAeMbIX OOPM)

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

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

MeTonbl nccnenoBaHUs aBONOLMN: SMOPMONOrMYecke MeTobl (3apoabIWEBOE CXOACTBO, MPUHLMNM
pekanuTynaumm)

MeTonbl nCccnenoBaHUs 3BONIOLNN: FTEHETUYECKME METOAbI, METOObl BMOXUMUN 1 MONEKYNSIPHOWA
6uonorun, MeToobl MOOENNPOBAHMS, 9KONOrMYecKne MeTodb

30. ['eHeTnka u agonoums

"eHeTnka

[eH

Annenb

XpOMOCOMbI

["eHoM

["feHoTMN
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deHoTUN

CBoiicTBa reHeTN4eckoro Matepmana: AMCKPETHOCTb, HEMPEPbLIBHOCTb, MMHENHOCTb, OTHOCUTENbHAS
cTabunbHOCTb

I3aMeH4YnBOCTb: Hacnenyemas (reHoTunuyeckas, MytaunoHHas)

I3MeH4MBOCTb: HeHacnegyemas (gpeHoTunuyeckas, MoanunkaumnoHHas)

MyTtareHHble dpakTopbl

MpnynHbI MyTaUWA

CsowicTBa MyTauui

Ponb MyTauLmin B 9BOMOLMOHHOM Npouecce

MonynaunoHHas reHeTrka

["eHeTu4eckne xapakTepUCTUKN NONyNSALMK: HACNeOCTBEHHAs reTeporeHHOCTb

["eHeTnyeckne xapakTepuCTUKN NONyNsaLMK: BHYTPEHHEE reHeTM4eckoe eMHCTBO
["eHeTU4eckre xapakTepuCTUKN NONyNSALMK: AMHAMUYECKOE PaBHOBECUE OTAEMNbHbIX FEHOTUMOB

31. 9kocucTembl

[MoHATMeE aKkocucTeMbI

AneMeHTbl 3kocucTeM (brnoton, GMoLeHO3)

BuoTtnyeckas cTpykTypa aKoCUCTeM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI
Buabl npypoaHbIX 9KOCUCTEM (03€PO0, Nec, NyCTbIHA, TyHApa, okeaH, buocdepa)
lMvwesble (Tpodoudeckne) uenu, nupammpl

OHepreTnyeckmne NOTokM B akocuctemax, npasmno 10%

Skonornyeckme akTopbl: BuoTudeckne n abnoTnyeckme akTopbl, aHTPOMOrEHHbIE (DAKTOpPbI
dopMbl BUOTNHECKMX OTHOLWEHWIA

[Mpenenbl TonepaHTHOCTH

Cpena obuTaHusi n aKkonornyeckas Huwa

32. buocepa
Buocdepa
BelecTBO: X1BOE, KOCHOE, BOreHHoe, BMoKOCHOe

CeoxuMmyeckme yHKLUM XMBOro BelllecTsa: ra3oBas, KOHLUEHTpaLUUOHHas, 0eCTPYKTMBHAS,
cpenoobpasytolas, aHepretTuyeckas

BuoreHHas murpaumnsa atToMoB XMMUYECKUX SNTEMEHTOB

Buoreoxmmmnyeckme npuHUMNLI MUrpaLnn: CTPEMEHNE K MaKCMyMy NPOSIBAEHUS
Broreoxummnyeckne npmHLMNBLI MUrpaummn: 3BONIOLMS BUAOB, yBENNYNBAIOWMX OUOrEHHYIO MUTpaLmMio
BnnsiHne kocMuyecknx chakTopoB Ha Brocdepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4YeHne, CONHEYHO-3EMHbIE CBA3U (rennobrnonorus)

33. Yenosek B buocgpepe

lManeoHTONOrNS

AHTpoOroreHes

OcHOBHble 3Tanbl aHTponoreHesa

Heonutnyeckas pesonouns

JKonornyeckmne nocnencTsms HEONMMTUYECKON PEBONIOLMM

Kossoniouus

Pacbl n pacoreHes

Bo3MOXHbIe NyTK 9BOMIOLMM YenoBeka

Ponb coumnanbHbIX 1 BMONOrMYeCcKmX 3BOMOLMOHHBLIX (DaKTOPOB

34. 'nobanbHbI 9KONOrNYECKNii KpU3nc
3arpsasHeHve okpyxatouwen cpenbl (MHrpeaneHTHoe, (om3nyeckoe, ECTPYKTUBHOE)
NHamkaTopbl rnobanbHOro 3KoNorm4eckoro Kpuaunea:
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- MAaPHUKOBbIN 3PdeKkT

- UCTOLLEHNE 030HOBOrO CNOS

- Aerpafaumnsi NecHblX, 3eMenbHbIX, BOAHbIX PECYPCOB
- CHUXeHne bropasHoobpasms

Hoocdbepa BepHanckoro kak atan pa3suTus 6uocdpepbl Npy pasyMHOM PErynnpoBaHMmn OTHOLWEHWI
yenoseka v npupoapl

YcTonunBoe pasBmTme Kak KOMNPOMUCC MEXY CTPEMIEHNEM YEOBEYECTBA YA0BNETBOPATL CBOM
noTpebHOCTN 1 HEOBXOAMMOCTBIO COXpaHeHUs brocdepbl Ans 6yoyLWwmMx NOKONEHWIA

7.1. OcHOBHas nuTeparypa:
1. Fopenos, A.A. KoHuenuumn COBpEMEHHOrO eCTECTBO3HAHWS : y4eb. nocobre ans ctyn. By3os / A. A.
lopenos . 5-e n3g., nepepab. n gon. Mockea : Akagemus, 2010 . 512 c. (45 ak3.)

2. KoHuenuumn coBpeMeHHOro ectectBo3HaHus: YuebHoe nocobue ons ctyneHTos By3os / B.IT.
BoHpapes. - M.: Anbha-M, 2009. - 464 c. //http://www.znanium.com/bookread.php?book=1857973.

3. TynuHos B.®. KoHuenunn coBpeMeHHOro ectectsodHanums. - M.: Jawkos n Ko, 2011. - 484 c.
//http://znanium.com/bookread.php?book=414982

4. S0P bepagHukosa B.M. KoHuenumm coBpeMeHHOro eCTecTBO3HaHUS [DNeKTPOHHbIA pecypc] //
Mnowagnka "Tynnap" cucTembl ANCTAHUMOHHOMO 06y4eHns KDY. - URL:
http://tulpar.kfu.ru/course/view.php?id=1745. - NocnenHee obHoBneHne 28.11.2014.

7.2. JlononHuTenbHasa nuteparypa:

1. KoHuenumm coBpeMeHHOro ectectBo3HaHms: YuebHoe nocobue / H.IM. BawekuH, A.H. BawekuH;
Poccuiickas akapemns npasocygus. - M.: UL PUOP v gp. , 2010. - 253 c.
//http://www.znanium.com/bookread.php?book=193697

2. Knarun H.B. CoBpeMeHHas Hay4Has kaptuHa mupa. - M.: Jloroc, 2012. - 132 c.
//http://www.bibliorossica.com/book.html?currBookld=3271

3. KoHuenuun coBpeMeHHOro eCTeCTBO3HaHMNS: COLMOryMaHnTapHasa nHtepnpetaums cneungukm
COBPEMEHHOI Hayku: YyebHoe nocobue / T.I". lewkeswny. - HALL NHdpa-M, 2013. - 335 c.
//http://www.znanium.com/bookread.php?book=342109

7.3. UHTepHeT-pecypcChbl:

BospwnHoe b. KoHuenumn1 cCoBpeMeHHOro ecTeCTBO3HaHUS -
http://www.intuit.ru/studies/courses/2299/599/info

BoHcosckuin C.B. CoBpeMeHHas ecTeCTBEHHOHay4Has kapTvHa Mupa -
http://lit.lib.ru/i/irhin_w_j/vonsovsky.shtml

egoenbes HO.A., boposckux B.C., Nanees A.., bepanukosa B.M., IémnH C.A., Nanunwes O.HO
EcTtecTtBeHHOHay4YHas kapTnHa mmpa y 1. -
http://www.kpfu.ru/docs/F2109597418/%CA%D1%C5_1.pdf

Hegoenbes [0.A., Boposckux B.C., Nanees A.W., BepaHnkosa B.M., 1émun C.A., MaHunwes O.10
EcTtecTBeHHOHay4Has kKapTMHa Mmpa 4 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

OnnariH cnosapu u aHumknonenuu - http://dic.academic.ru/
Poccuitcckas actpoHoMuyeckas ceTb - http://www.astronet.ru/
OneMmeHThI - http://elementy.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "ECTeCTBEHHOHay4YHas kapTuHa Mupa" npegnonaraeT NCNonb3oBaHne
cnepylowero MatepranbHO-TEXHNYECKOro obecneyeHms:

PervncrpauunoHHblii Homep 9022100114 SAEKTPOHHBIH
VHHUBEPCHTET

CTpaHV“-la 20 n3 23 m S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma omcumnnmHel "EcTecTBeHHOHay4Has kapTuHa Mupa”; 050100.62 Meparoruyeckoe obpasoBaHue; accucTeHT, 6/c bepaHukosa
B.M., noueHT, k.H. anees A.N.

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTeYHol cucteme " BrnbnuoPoccurka", 4OCTYN K KOTOPOW NpefoCcTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BeoyLmx pOCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U34aHUS Ha aHTIMACKOM S3blKe BeOyLWMX aMepPUKaHCKNX n
€BPONEeNCcKMX N30atenbCTs, a Takxe peakme U ManoTmpaxHble N3aaHnsa POCCUACKUX PErMOHaNbHbIX
By30B. 9bC "BubnnoPoccurka" obecneunBaeT WMPOKMiA 3aKOHHbIA AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTeibHOro nNpoLecca M3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCeM TpeboBaHMSM heepanbHbIX FroCynapCTBEHHbIX 06pasoBaTebHbIX CTaHLapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HOBOro nokoneHus.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoBs, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANN(ULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapy U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

M3y4eHne ancumnnuHbl "ECTECTBEHHOHAy4YHasa kapTuHa Mypa" BKoYaeT nekumm, ceMnHapckmne
3aHATUS, a TaKXXe CaMOCTOATENbHYKO paboTy CTyNEHTOB.

Nekummn npeacTaBneHbl B TPAAULMOHHON (OOPME YTEHMS C UCMONb30BAHMEM HOBEWILEN MHGDOPMALIMK
N3 Hay4YHOW NUTepaTypbl (NoCneaHee MOXHO OnepaTnBHO NPEeACTaBUTb B MyIbTUMEANAHOM
BapwaHTte). [pyn HeoH6X0AMMOCTY ANS UNKOCTPALMIA TEOPETUHECKOrO NEKLMOHHOMO MaTepuana
LenecoobpasHo NpuMeHeHne 060pyLoBaHNS TEXHUYECKNX CPeacTB 0byyeHns. MNpu npoBeneHnm
CEMMHAPCKMX 3aHATUI NpeayCMOTpeHa AEMOHCTPALMS HArNsAHOMO Matepuana ¢ NoMOLLbIO
MOHMTOPOB KOMMbIOTEPOB U TENEBMU3NOHHbBIX MPUEMHMKOB. VICX0OHbIA MaTtepuan rotoBat
npenogasateny nNo MynbTUMELNAHBIM TEXHONOTMSM UM OH NPUOOPETEH B FOTOBOM BUAE.
CamocTosaTenbHas pabota COOEPXUT BbINONHEHVE 3a4aHNIA, NPEeASIOXEHHbIX NPenoaaBaTenem no
Temam, LOMONHSAOWMIA OCHOBHOM KypC, a TakXe NoAroToBKY peddepaTtoB C Lenbio 06CyXaeHns nx Ha
ceMmHapax. VIHgoopMaLMOHHbIE TEXHONOTMM U aKTUBHbIE METOObI 00y4YEHNS NPeayCMOTPEHO
MCNONb30BaTb NPU CaMOCTOATENBHON paboTe.
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[ns npoBeaeHnst NEKLUMOHHBIX 3aHSATUIA HEOOXO0AUM YHeOHbBIV KNnacc, OCHALEHHbIV MyNbTUMEANAHO
TEXHMKOW, NPOEKTOP C 3KPaHOM, MPUHTEP 1 KONUPOBASbHbIM annapar ons pacnedyatky 3agaHui,
KOMMbIOTEPHbIN KNacCc COBPEMEHHbIX MepCoHanbHbIX KOMMbIOTEPOB ANS NPOBeAEHNS TECTUPOBAHUI

CTyneHTOoB. XenaTtenbHbl KONMMYECTBEHHbIN COCTaB Ha NPakTMYECKOM 3aHATUM HE OOMXEH
npesbiwartb 20 4enoBex.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no

HanpaeneHunto 050100.62 "Meparornyeckoe obpasoBaHune" 1 npocounto noarotoskn ObpasoBaHue B
obnacTn pycckoro si3bika 1 nuteparypsbl .

PernctpaumnoHHbiii Homep 9022100114 5AE
CrpaHnua 22 n3 23. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma omcumnnmHel "EcTecTBeHHOHay4Has kapTuHa Mupa”; 050100.62 Meparoruyeckoe obpasoBaHue; accucTeHT, 6/c bepaHukosa
B.M., noueHT, k.H. anees A.N.

ABTOpP(bI):

"anees A.W.
bepoHukosa B.M.

o 201 __ .
PeueH3eHT(bl):

HemnH C.A.

S 201 __ .

PeructpaumnoHHbii Homep 9022100114 5AE
CrpaHnua 23 n3 23. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



