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

1. LLlenn ocBOEHUs1 BUCLUMNINHbI

Llenv ocBoeHMst AMCUMNAVHBI:

- oopMMpOBaHMe NPeaCcTaBNEHNn 0 eCTECTBEHHOHAYYHOW KapTuHe Myupa Kak rnobanbHoii Mmooenm
NpUpoAabl, OTpaxatolel LenoCTHOCTb 1 MHOroobpasne ecTeCTBEHHOro M1Mpa;

- MOHMMaHMe CYWHOCTN MEXANCUNMNANHAPHDBIX NOEN N BaXHENAWNX eCTeCTBEHHOHAYYHbIX
KOHLEeNuuin, onpeaensitowmx o6mk COBpeMeHHOro eCTeCTBO3HaHUS;

- oopMMpOBaHMe NPeaCTaBNEHWUIA O KNOYEBLIX 0CODEHHOCTSIX CTpaTermin eCTecTBeHHOHAY4YHOro
MbILWEHUS;

- MOHMMaHMe cneungmnkn ryMaHMTapHOro N eCTECTBEHHOHAYYHOro KOMMOHEHTOB KY/bTYpbl, €€
CB5i3eil C 0CODEHHOCTSMU MbIWNEHNS;

- 0CO3HaHMe Npobnem aKonornn 1 obLecTsa B MX CBS3M C KOHLIEMLUMSMN COBPEMEHHOTO
€CTECTBO3HaHWS.

3anayv 0CBOEHUS ONCUMMVHDI

- U3y4YeHUe 1 NOHNMaHUe CYLHOCTY (oyHOaMeHTaNbHbIX 3aKOHOB NPUPOoAdbl, onpenensolmx o6nmk
COBPEMEHHOI0 ECTECTBO3HAHMS, K KOTOPbIM CBOAUTCS MHOXECTBO YaCTHbIX 3aKOHOMEPHOCTE
PU3NKK, aCTPOHOMUM, XMMUK, FTEONOrnn, BUONOrnK 1 SKONOTMK, a TakXe 03HAKOMIIEHNEe C
NPMHUMNAMKN HayYHOrO MOLENMPOBaHUS NPUPOAHBIX SBEHWIA;

- MOHUMaHVe 3a1a4 U BO3MOXHOCTEN pauUnoHaNbHOro0 eCTeCTBEHHOHAYYHOro MeTona, ero
LOMONHUTENbHOW NPUPOAbI MO OTHOLWEHUIO K FyMaHWTapHbIM METO4AM OCBOEHUS OEACTBUTENIbHOCTY;
- popMMpOBaHMEe NPEOCTaBeHN A O CMEHEe TUMOB Hay4YHOW pauUnoHanbHOCTU, O PEBOSIOLNSX B
€CTEeCTBO3HaHNM U CMEHEe Hay4HbIX NapaaurM Kak Kto4eBblX aTanax pasBuTus eCTECTBO3HAHNS

- POPMMPOBAHME SICHOTO NPEACTABNEHNS 0 PU3NYECKOIN KapTHHE MMpa Kak OCHOBE LIeNIOCTHOCTA 1
MHOroobpasus npmpoabl;

- NOHMMaHMe cneundrKn ryMaHMTapHOro N eCTECTBEHHOHAYYHOro KOMMNOHEHTOB KY/bTYpbl, ee
CBS13M C 0COBEHHOCTAMU MbIWEHWS, NPUPOLbI OTYYXAEHUS U HEOOXOOMMOCTU NX BOCCOEONHEHMS]
Ha OCHOBE LIeNIOCTHOrO B3rNsiAa Ha OKpyXatowwuii Myp;

- MOHUMaHVE MPUHLIMMOB NPEEMCTBEHHOCTW, COOTBETCTBUS U HEMPEPLIBHOCTM B U3y4YEeHNM Npupoabl,
a TakXxe Heobxo0OMMOCTN CMEHbl aeKBaTHOro s3blka ONMCaHUS MO Mepe YCNOXHEHNS MPUPOLHbIX
CWCTEM: OT KBAHTOBOW M CTATUCTMYECKOW CPUINKM K XUMUM U MONEKYNSAPHON BMONOrmM, OT HEXMBbIX
CUCTEM K KNeTKe, XMBbIM OpraHnamam, 4enoseky, buocdepe 1 oblecTsy;

- MOHUMAHWE CYLWHOCTU XMN3HW, MPUHLMUMOB OCHOBHbIX XMW3HEHHbIX NPOLIECCOB, OpraHn3auum
6rocdephbl, PO YeNoBEYECTBA B €€ 3BONIOLIMM;

- 0CO3HaHWe Npupoabl, 6a30BbIX NOTPEOHOCTEN U BO3MOXHOCTEN Ye/loBeKa, BO3MOXHbIX CLIeHapueB
pPasBUTUS YHENOBEYECTBA B CBS3UN C KPU3NCHBIMYK SIBNEHMSIMU B Buocdbepe, ponu
€CTeCTBEHHOHAY4YHOro 3HaHNS B PELeHN coumranbHbiX MPobnemM 1 COXpaHEeHUN XU3Hn Ha 3emne;

- popMMpoBaHME NPeAcTaBNeHNi A 0 MPUHLIMNAX YHUBEPCANbHOrO 3BOMOLMOHN3MA Y CUHEPTeTUKM
KaK OManekTU4eckux NpuHUMUnax passutms, X NPUIoXeHNe K HEXBOM 1 XUBOW Npupoae,
4enoBeky 1 oblWecTBy;

- MOHUMAaHWE PONM UCTOPUYECKMX U COLIMOKYbTYPHbIX (0AKTOPOB M 3aKOHOB CaMOOpPraH13aumm u B
npoLecce pas3BUTMSI ECTECTBO3HAHUS U TEXHUKK, B NpoLIecce ananora Hayku u obuiecTsa.

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccruoHanbHoro o6pa3oBaHus
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[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen " b2.5.2 ObwenpogeccnoHanbHblit" 0CHOBHOW
obpasosaTtenbHol nporpammbl 030300.62 lMcuxonorus n oTHocUTCs K 6a3oBoi
(obwenpodpeccroHanbHoi) YacTn. OcBanBaeTcsa Ha 1 Kypce, 2 ceMecTp.

YyebHasa oncumnnmHa ocBavBaeTCs Ha NepBoM Kypce bakanaspuara (2 cemecTp).

ObweobpasoBatenbHas aucumnnnHa "CoBpeMeHHble KOHLENUMM ecTeCTBO3HAHMS" NpeaHa3HaveHa
L5 NOArOTOBKU 6akanaBpoB v CNeLManiCTOB MO ryMaHUTAPHbIM U 0BLWECTBEHHBIM (COLManbHbIM)
HanpaeneHusM. Ee ocHoBHoe Ha3Ha4YeHue - coaeincTeme nony4yeHnio 6a3oBoro BbiCLWEro
obpaszoBaHusi, CNocobCTBYOWErO AanbHENWeMy pa3BUTUIO NTMYHOCTU. B pamkax nayveHus
OVNCUMNNINHBI CTYIEHTbl 3HAKOMATCS C MaHOPaMOoii YHMBEpPCanbHbIX METOA0B M 3aKOHOB
COBPEMEHHOr0 eCTECTBO3HAHMS, AEMOHCTPUPYIOWErO CreunduKy paunmoHanbHbiX METOLOB
NO3HaHMS OKPY>XXaroLWero Mupa.

HasHauyeHune gmucumnnnmHbl "CoBpeMeHHble KOHLUEMNUUN eCTECTBO3HAHUA" - 03HAKOM/IEHNE CTYAEHTOB
C HEOTbeM/IEMbIM KOMMOHEHTOM €UHOM KYNbTypbl - eCTECTBO3HAHUEM, (DOPMMPOBAHME LIENIOCTHOrO
B3rnsiaa Ha okpyXatowmin Mmp. 3To CBA3aHO, NPeXAe BCero, C TEM, YTO paunoHanbHbIN
€CTEeCTBEHHOHay4HbI1 METOL MNPOHUKAET B r'yYMaHUTAPHYIO U COoLManbHyO cdoepbl, y4acTeys B
doopMMpoBaHMM CO3HaHMS obLWwecTBa, 1, BMECTe C 3TUM, NpuobpeTtaeT Bce bonee yHMBepcanbHbIi
A3blK, agekBaTHbIA orunocogum, NCUXONOrnn, counanbHbiM HaykaMm 1 gaxe UCKyCCTBY.
dDopMMpyOLWLYHOCA TEHAEHUNS rAPMOHNYHOIO CUHTE3a ABYX M3HA4YabHO NPOTMBOCTOSALWMX
KOMMOHEHTOB KyNbTypbl CO3BY4Ha NOTPEOHOCTM 06WecTBa B LIENIOCTHOM MMPOBO33PEHNM, YTO TaKXe
NoAYepPKMBAET akTyanbHOCTb NpeanaraemMon ANCUUMNANHDI.

OvcumnnuHa siBnsieTcst NPoAyKTOM MeXAUCcUmMnanHapHoro cnHTesa. Ee adpdpekTeHoe
NnpenogHeceHne 1 n3y4eHrne BO3MOXHbl Ha OCHOBE MPUMEHEHNS e aVNHOM
3BOJIIOLMOHHO-CUHEPreTUYEeCcKoi napaanrmbl, CocobHon 06 beaNHNTL ABA KOMMOHEHTA
COBPEMEHHOI KynbTypbl. Takum 06pa3oMm, B paMkax npernogaBaHns OaHHON OAUCUUMAVHBI
CYLLEeCTBYET BO3MOXHOCTb OTPaXEHNs1 06 bEKTUBHON 3aKOHOMEPHOCTW Pa3BUTMS HAYYHOMO 3HAHMS,
Hen3bexXHOCTN CMEHbI TUMOB HAY4YHOW paLMOHANbHOCTU 1 NapaaurM eCTeCTBO3HaHNS, 0O bSACHEHUS
NOTPeBHOCTM B LENOCTHOW KyNbType B Hale KPU3NCHOE BPEMSI.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

PacwucpoBka
npuobpeTaeMon KoMNeTeHL MU

NOHUMaHWNE CYLHOCTU N 3HaYeHNa MHPopMaL N B pasBuTum

Lndcpp komneteHLUN

OK-10 COBPEMEHHOI0 NHGOPMALIMOHHOrO 06LWEeCTBA, OCO3HAHUIO
(0BLweKkynbTypHbIE ONacHOCTW W Yrpo3bl, BO3HMKAKLWMNX B 3TOM NnpoLecce,
KOMNeTeHLmm) cobnoAeHN0 OCHOBHbIX TPEBOBAHMI MHAPOPMALMOHHON
6e30MacHOCTM, B TOM YMCNE 3alNTbI FOCYAAaPCTBEHHOW TaliHbl
OK-11 oBnageHne OCHOBHbIMM MeToAaMun, cnocobamm 1 cpencTBamm
(O6ILEKyNbTYPHbIE NONyYyeHns, XpaHeHus, nepepaboTkn NHGOPMaLMK, HaBbIKaMu
paboTbl C KOMMbLIOTEPOM Kak CPeACcTBOM yrpaBneHus
KOMreTeHuun) -
NHpopMaLnen
OK-12 NpogbeccrmoHanbHO NPOUINPOBaHHOE NCNOSb30BaHNE
(0BLwekynbTypHbIE COBPEMEHHbIX MHPOPMALMOHHbIX TEXHONOMMIA N CUCTEMDI
KoMMeTeHuunn) NHTepHeT
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PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-2 MOHUMAaHNE COBPEMEHHbIX KOHLUENUMIA KapTWUHbI MMpa Ha
(OBILEKYNIbTYPHBIE OCHOBE CCPOPMMPOBAHHOrO MUPOBO33PEHNS, OBNALEHNS
KOMI'IeT)éHLI,IXI/FI)) LOCTUXEHMSAMUN €CTECTBEHHbIX 1 0OLWECTBEHHbIX HayK,
KynbTyponoruu
OK-3 y
(OBLLEKyNbTYPHBIE BnafeHne KyNbTypoil Hay4HOro MblWwneHns, 060bweHneM,
KOMNETEHLIN) aHann30oM 1 CUHTE30M (PaKTOB U TEOPETUYECKUX MONTOXEHMNI
OK-4 NCNONMb30BaHNE CUCTEMbI KATEropuii 1 METOA0B, HE0OXOANMbIX
(0BLekynbTypHbIE L5 PELEHNS TUMOBbIX 3a4a4 B pas3nnyHbIx 06nacTsax
KOMMEeTEeHLMN) NPOdPECCMOHANBHOW NPaKTUKK
MPVIMEHEHWE TEOPETUYECKOTO 1 SKCNEPUMEHTANbHOMO
OK-5 ncecnenoBaHns, OCHOBHbIX METOA0B MaTeEMaTNYeCcKoro aHannsa
(0bLweKynbTypHbIE N MOOENNPOBAHUSA, CTAHOAPTHBIX CTATUCTUYECKUX MAKETOB NS
KOMMETEHLMN) 006paboTkn OaHHbIX, MONYYEHHbIX NPY PEEHNN Pa3NNYHbIX
npogoeccnoHanbHbIxX 3aaad
npoBeneHne 6nbnmorpacnyeckon n
OK-9 MHCPOPMALIMOHHO-MONCKOBOI paboTbl C NOCneayWwmnm
(0BLwekynbTypHbIE MCNONb30BAHNEM OAHHbIX MPY PeWweHn NPoecCnoHanbHbIX
KOMMEeTeHLMN) 3a4a4 1 0OOPMIEHUN HAY4YHbIX CTaTen, OTYETOB, 3aKNIOYEHWI U
np.
AK-2 0TOOP U MPUMEHEHNE NCUXOANArHOCTUYECKMX METOOVIK,
a[eKBaTHbIX LENsSM, CUTyauun N KOHTUHIEHTY PECMOHOEHTOB C
n NOHasbHbI ~ y y
(K ofﬂ%ff::w?mf © nocnenymwlle MaTeMaTnko-cTaTucTM4eckom obpaboTko
JaHHbIX N UX MHTepnpeTaunn

B pesynbtate 0CBOEHUS AUCUUMNINHBI CTYOEHT:

1. OONXeH 3HaThb:

- COBPEMEHHbIE NPeacTaBieHNs 0 3aKOHax COBPEMEHHOr0 eCTECTBO3HAHNS;

- 3aKOHbI MPOCTPAHCTBA U BPEMEHMU;

- KyNbTYPHO-GOUNOCOdCKMEe OCHOBLI 61aronony4YHoro CyLecTBOBaHUS U Pa3BUTUS XU3HN Ha 3eMne;
COOTHOLEHWS MaTtepranbHOM N OyXOBHOM KYNbTYp N UX POJib B MO3HAHWM OKPYXatoLero Mmpa;
NyTW OMTUMaNbHOro B3aMMOLENCTBMS Yenoseka ¢ NpupoLon;

B3aMMOCBS31 MexXy 6naronpusaTHLIMM YCNIOBUSIMI OKPYXXatoLWen cpelbl U 300POBbEM, a TaK Xe
obwmm bnaronony4nem 4yenoeeka Ha 3eMne;

- Npasuno: "He npupoaa ans Yyenoseka", a "4enosek Ong Nnpupoabl”, OTKyaa BbITEKAET YCOBNE
ajanraumu K gaHHOW npupoae.

2. DONTXEH yMeTb:

- 00 bACHSATL ONTMMaNbHOE B3aMMOAENCTBME YENOBEKA C NPUPOAON;

- OLleHMBaTb CTEMeHb OTKIOHEHNS YCNOBUI OKpYXatoLern cpefbl OT ONTUManbHOro ypPOBHS;

- Pa3bACHATb PO/b U 3HAYEHME HAY4YHO-0OOCHOBAHHOIO Y FPaMOTHOrO OTHOLIEHNS K OKPYXatoLei
cpene v ee npobnemam, nyTeil BOCCTAHOBNEHNS rAPMOHUN B NPUPOLE.

3. OONIXEH BnafeThb:

- HaBblkaMy TBOPYECKOro 0606LWEHNS NONYYEHHbIX 3HAHWIA;

- HaBblKaMy KOHKPETHOr0 U 0O BEKTUBHOMO M3NOXEHNS CBOUX 3HAHWIA B MUCbMEHHOW U YCTHOM
doopmax;

- pauUMOHaNbHO-NOrMYECKUMN METOAAMY PELLEHNS FE0NOrMYECKNX, BOCHEPHDBIX, HOOCHEPHBIX 1
obleyenoBeyeckmx 3aay B CBETE AOCTUXEHWUIA COBPEMEHHOI €CTECTBEHHOHAYYHON TEOPUN 1
npakTUKK;
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- METO4AMN OMANEKTUYECKOrO MUPOBO33PEHNS (MHAYKUMNSA U AedyKumns, CACTEMHbIE METOAbI
MbILWNEHNS);

- BOBMOXHOCTSMM CamMOpasBnTMS YenoBeka, ero Nno3MTUBHOM camopeannaaumm un
CaMOCOBEPLEHCTBOBAHMWS B YCNIOBUSAX NPUEMNEMOrO COXPaHEHUS U Pa3BUTUS OKpYyXatowen cpebl.

4. NONXeH OEeMOHCTPUPOBATb CNOCOOHOCTb Y FOTOBHOCTb:
- MPUMEHATb MOoNyYeHHble 3HaHNS Ha NPakKTUKe 1 B CBOE NpogpeccnoHanbHOM AeAaTenbHOCTH.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMMANHBI 3a4€eT BO 2 CEMECTpeE.

CyMmMapHo no aucumnanHe MoXHoO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYeCTBO ANS AOMNycKa K 3a4eTy
28 bannos.

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

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

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

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgmen ayauTopHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywume copmbl
N 'D'"Kn"g;lr;;:_:;”b'/ Cemecmcemecrpa (B yacax) KOHTpoOns
Nekumu MpakTnueckuelaboparopHbie
3aHATUA pa601b|
Tema 1.
EctecTBO3HaHME Kak
P T
oTpacsb Hay4yHOro Hiﬁiﬂ?ﬂ
NO3HaHMWA.
noknan
1 EctecTBO3HaHME Kak 5 1 5 > 0 MVCBMEHHOE
efnHas Hayka o nomawree
npupone. BaxHenwne sananue
3aKOHOMEpPHOCTU
pasBuTUS
€CTeCTBO3HaHuA.
[MncbMeHHoe
Tema 2. dunsuka u 22;::;“:6
€CTeCcTBO3HaHue. 9
2. 2 2 2 2 Hayu4Hbi
MpocTpaHCTBO, BpeMms, 0 ay
cuMMeTpus floknan
PUA. Petpepar
lMncbMeHHoe
nomatHee
Tema 3. CTpyKTypHbIE 3apaHve
3.|ypoBHU opraHnsaumm 2 3 2 2 0 Hay4yHbIn
marepuu. noknan
Pedpepar
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTponsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATNA pa601b|
[MncbMeHHoEe
Tema 4. Osontouus AomallHee
BceneHHon. safanne
4. KocMoronms v 2 4 2 2 0 Egg:g;'”
€CTEeCTBO3HaHMe.
Pedpepar
lNMncbMeHHoEe
aomalHee
3apmaHue
Tema 5. Xumunsa n 9
. €CTeCTBO3HaHwMe. 2 S 2 2 0 Hay oIl
aoknan,
Pedpepar
[MncbMeHHoEe
Tema 6. 3aKOHbl nomauHee
TepMOAMHAMMKN. 3aKOH 3agaHue
6.|Bo3pacTtaHug aHTponuu.| 2 6 2 2 0 Hay4HbIn
CwuHepreTuka. aoknan,
Pedpepar
[NncbMeHHOE
Tema 7. buonorusa n QSE:FL:JMHeee
- [ecTecTBo3HaHMe. 5 7 5 5 0 HavuHbi
‘(MTeHeTnka n y
€CTEeCTBO3HaHne Aoknan
' Pedpepar
[MncbMeHHoEe
nomalwHee
3agaHue
Tema 8. Okonorus n 2
8. egTeac?BciH%Home 2 8 2 2 0 Hay4Hbin
) aoknan
Pedpepar
[MucbmeHHoe
nomalHee
Tema 9. bu n
g |TeMa 9 ocdoepa 5 9 5 5 0 3agjaHue
YernoBeK. OTtyert
Pedhepar
Tema . Ntoroeas 5 0 0 0 3aver
" |doopma KoOHTpONSA
NToro 18 18 0

4.2 CopepXxaHue ONCLUMIUHDI

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

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PeruncTtpaunoHHbiin Homep 80111518
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"'yMaHUTapHOE 1 eCTECTBEHHOHAYYHOE 3HaHMS. XapakTepHble YepTbl Haykn. CTPyKTypa 1 oyHKLMUN
Haykun. Kpntepun n HopMbl Hayku. MNcesnoHaykun. CTpyKTypa Hay4HOro nosHaHus. HayyHas teopus
ee cTpykTypa. Knaccudmkaums Hay4Hbix Teopuidi. MeToabl Hay4HOro no3HaHusl. 9Tuka Hayku.

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

O6wwnin 0630p NCTOPUM PA3BUTUS €CTECTBO3HAHNS. Bo3HMKHOBEHME Haykn. HaTypdomnocogockmia
aTan ecTecTBO3HaHNA. AHTUYHAS Hayka. EcTecTBo3HaHme B cpeaHue Beka. OCHOBHbIE YepThl
cpenHeBekoBoOW Hayku. Knaccuyeckas Hayka. Cneunguyeckmne 4epTbl KNacCuyYeCcKom Hayku.
EcTtecTtBo3HaHume B XIX n XX Bekax. CoBpeMeHHas Hayka. [ocTHeknaccuyeckas Hayka.

Tema 2. dusuka n ectecteo3HaHue. lNNpocTpaHCTBO, BpeMsi, CAMMETpUS.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

CTpykTypa hmanyeckmx 3HaHui. dusmyeckas kaptuHa Mupa. MpruHUMNBLI COBPEMEHHON (OU3MKMN.
PasBuTre npeacTaBneHunii o Matepum n OBnxeHnn. Passntre npeactaBneHuii o B3aMoLenCcTBUM.
Teopus Bonbworo O6beanHeHnsa n CynepobbeanHeHns.

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

SBonouns NpeacTaBNeEHNn 0 NPOCTPAHCTBE U BPpEMEHW. [1pUHLUMBI CUMMETPUN 1 3aKOHbI
coxpaHeHus. CneunanbHas Teopusi OTHocuTenbHoCcTU. Obwas Teopuns OTHOCUTENBHOCTH.

Tema 3. CTPYKTYpHble YPOBHU OpraH1u3aumm Matepuu.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Mwukpo-, Makpo-, Meramupsl

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

OpraHunsaums MaTepumn Ha on3n4eckom ypoBHe. Mpouecchl Ha PU3NYECKOM YPOBHE OpraHM3auun
maTepun. KopnyckynsipHo-BonHOBOK ayannam. COOTHOWEHNS HeonpeoeneHHOCTeN.

Tema 4. OBontouuns BceneHHon. KocMoroHmst n ectectBo3HaHue.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

PassuTtune Hay4Hol kocmonorun. CTpykTypa BecenenHoi. MNpoucxoxaneHne BeenenHon. Mogenb
pacwupstowenca BceneHHon. OkcnepmMMeHTanbHble NOATBEPXOEHUS MOAENN ropsyeri BceneHHOM.

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

KocmoroHus n actpoHomus. lNpoucxoxaeHue 3se3q. [NpoucxoxaeHne ConHevHon Cuctemol um
3emnn. CTpoeHme 3emnn. TeKTOHMKA NMUTOCKEPHbIX MANT.

Tema 5. Xumua v ectectBo3HaHMe.
NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

XunMmunyeckas kaptuHa mupa. CTpykTypa XMMUYeCcKoro 3HaHuns. OpraHmaaums matepum Ha
XUMUYECKOM YPOBHE.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

[Mpouecchl Ha XMMNYECKOM YPOBHE OpraHn3aumm Mmatepuu.

Tema 6. 3aKOHbI TEpMOAMHAMUKU. 3aKOH BO3pacTaHUA 3HTponun. CuHepreTuka.
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

OHeprus, Buabl 3HEPrumn. 3aKOH COXPAHEHUS SHEPTUN B MEXaHVKe. 3aKOH COXPaHEHWS SHEPTN B
TepMOoOVHaMVKe. SHTPOMUS U MHApOPMALMSI.

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

CvHepreTuka - TepMoAvHaMiKa OTKPbITbIX CUCTEM. Xaoc, OpraHM3aums U caMoopraHua3auus.
LeTepM1MHI3M 1 OMHaMmyYeckuin xaoc. OuHammyeckme u cTaTucTuyeckme TeEopuil.

Tema 7. Buonornsa n ectecteso3HaHue. FeHeTKa n ectecTtBo3HaHue.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

Bronorunyeckunii yposeHb opraHusauunm matepun. MonekynspHble 0CHOBbI X13HU. OCHOBHblEe
KOHLENUUMN NPOVNCXOXAEHUS XN3HW. IcTopryeckue atanbl pa3BuTus Xn3Hu.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

CuHTeTMyeckas Teopus apontoummn. bronornyeckunin aBontoUnoHN3M. OCHOBHbIE MOHATUS
npeancTtaeneHus reHeTnkn. KognposaHve HacnencTBEHHOW MHCbopMaLnn.

Tema 8. Skonorusa n ectecTtso3HaHme.

KTPOHHEBH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

YTo Takoe akonorms? I'Ipe,uMeT N CTPYKTypa sKonornn. Llenn n 3apnaym akonornn. OCHOBHblE
NOHATNSA SKONOrnn.

npakTudeckoe 3aHsitne (2 yaca(os)):

okocucTeMbl. OCHOBHbIE aCcNeKTbl 9KONOrMYeckoro Kpuauca.

Tema 9. Buocdepa u yenosex.

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

Yenoeek, bnocoepa 1 kocMmyeckne umknbl. Yenosek B buocdoepe. TexHocdepa. Hoocdepa.
npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHuenuumn npouncxoxaeHus Yenoseka. MpoucxoxaeHve n aponouust Yyenoseka. OCHOBHble
pe3ynbTaTbl coumobuonormu.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemect Henens | camocrositensHon [TpPymoeMKoCTb g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYOEHTOB P
Tema 1.
noAroToBKa
EcTecTtBO3HaHMe Kak noMalHero 1 AomailHee
0Tpacib Hay4YHOro 3anaHns 3alaHmne
NO3HaHWUA.
1 EcTecTBO3HaHME Kak 5 1 NoAroToBka K
‘lednHas Hayka o Hay4HOMy 1 Hay4HbI Qoknapg,
npupone. BaxHenwune noknany
3aKOHOMEPHOCTH
pasBuTUS NOAroToOBKa K 5 ebenar
eCTEeCTBO3HaHMS. pedepary pecbep
noAroToBKa
JOoMallHero 1 ggz::ll/l”:e
Tema 2. dunsnka un 3anaHnA
» [eCTECTBO3HAHME. 5 5 NOAroTOBKa K
"IFlpocTpaHCcTBO, BpeMs, Hay4YHOMY 1 Hay4HbI ooknan
CUMMETPUS. noknagy
NoAroToBka K
oecbepary 2 pedbepar
noAroToBKa
JoMalHero 1 Aomallee
3anaHNs 3apaHve
Tema 3. CTpyKTypHbIe
3.lypoBHM opraHn3saummu 2 3 [noAroToBkak o
MaTepuin Hay4YHOMY 1 Hay4HbI goknan
) aoknany
NOAroTOBKa K
oecpepary 2 pedoepar
noaroToBKa
JoMallHero 1 ggﬂMaa:JMH:e
Tema 4. Osontouus 3anaHuns
4 BceneHHon. 5 4 noAroToBka K
‘IKocMoroHus n Hay4YHOM 1 Hay4HbIN goknan
y
€CTeCTBO3HaHue. noknany
NOAroToBka K
oedbeparty 2 pedepar
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Buabi
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
noaroToBk
OAroroekd JomalHee
JoMalHero 1 sananue
3afaHus
Tema 5. Xumus n 5 5 noaroToBka K
‘lecTecTBO3HaHWE. Hay4YHOMY 1 Hay4HbI ooknan,
noknany
NoOAroToBKa K 5
pecbepaty pedbepar
noaroToBkK
onroroere | |nowawes
HW
Tema 6. 3aKoHbl 3 3a0aHns 3afiaHue
TepMoANHAMNKN. 3aKOH
.|Bo3pactaHug aHTponun.| 2 6 :gﬂ:ScT)%BKa : 1 Hay4HbIl noknag
CwuHepreTuka. y y y
noknany
noaroToBka K
2 T
pedoeparty pecepa
noaroToBk
ngﬂa%:erc? 1 fioMalliHee
3afaHuve
Tema 7. buonorus n 3afaHn
€CTeCTBO3HaHue. 5 - noaroToBka K
‘ITeHeTuka n Hay4YHOMY 1 Hay4HbI Ooknasg
€CTeCTBO3HaHue. noknany
NoOAroToBKa K 5
pedbepaty pedepar
NnoAaroToBkK
OAroroska JomalHee
JoMalHero 1 sananne
3afaHus
Tema 8. Okonorusa u 5 8 NoAroToBKa K
‘lecTecTBO3HaAHME. Hay4HOMY 1 Hay4HbI ooknan
noknany
NOAroToBKa K >
pedeparty pedepar
noaroToBk
ngﬂa%:erc? 1 AomalliHee
. S 3anaHns 3afaHve
ema 9. buocdepa n 5 9
. NOAroToBKa K
YyesnoBek. otyery 2 ortyert
NOAroToOBKa K
1
pedbepaty pedbepar
Ntoro 36

5. O6pa3oBatenbHble TEXHONMOIMU, BK/IOYasi MHTepPaKTUBHblie (hOpMbl 06yYeHuUs
MeToaunyeckune pekomeHgaunn ons npenonasarens
Ins ycnewHoro npenogasaHns gucunnnmHbl "CoBpeMeHHble KOHLENUNN eCTeCTBO3HAHNS"

HeobXx0aMMO UCNONb30BaThb HE TONbKO TPALAMUMNOHHbIE CDOPMbI 0OYYEHNS, HO 1 BO3MOXHOCTH
NPUMEHEHNS MHTEPAKTUBHbIX POPM (CM. . 8).
MeToaunyeckne pekoMeHaauum ons cTyaeHToB (TpeboBaHUs K HanucaHuio pecepaTos)
TpeboBaHus K conepxaHuto pedepara:
1) Pedoepat nonxeH BkoYaTb B CEOA TUTYNbHbIA UCT, OrNaBneHne, BBEAEHNE, OCHOBHYHO
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cogepXxaTesibHyto 4acTb, 3aK/I0YEHE U CMIUCOK NUTepaTypsbl.

2) Ha TuTynbHOM nucTe BBEpXy 0003HAYal0TCA Ha3BaHUe By3a, MHCTUTYTA; B LIEHTPE Nocne Crnos
"PEDEPAT" - HaumeHoBaHue TeMbl, oaMunns, MM 1 OTHECTBO ee aBTopa, HOMEpP rPyrrbl; BHU3Y -
rof HanucaHuns paboTol.

3) Bo BBEOEHMN DaeTcsi aBTOPCKOE 0O bSICHEHNE 3HAYMMOCTM BbIOPAHHOWM TEMbI, ee akTyanbHOCTH, a
Takxe onpenensiTcsa uenb 1 3agadqn. BoaMoXxHO Hannyne aBTOPCKOM OLIEHKM MO TEME.

4) OcHoBHas cogepXxartefibHas 4acTb pedpeparta OennTcs Ha pasaesbl, CoeanHEHHble obulel
NOTMKOW aBTOPCKUX CyXAeHuin. Kax abiii pa3nen LOMXeH UMETb CBOE Ha3BaHve 1 0603Ha4YaTbCs 1 B
ornasneHun, N B cogepxarenbHon 4acTu. icnonb3oBaHre B pedpepaTe MbICNEN N BbIBOLOB YYEHbIX
JOMXKHO COMPOBOXAATbCA CChINKaMM Ha UX TPYAbl HA TEX CTpaHuuax, rae OHW NPUBOOATCS.
Bo3moXxHbI fBa BapraHTa CCbiNok: B bubnunorpacgmyeckom cnucke B KOHUE pedepara, B Buae
CHOCKM Ha CTpaHuue BHU3Y - NOCne BCero CTPaHM4YHoOro Tekcra.

5) 3aknoyeHne npeactaenseT cobol BbIBOABI, K KOTOPbIM NPULLEN aBTOP B pedynbrarte
03HaKOMJIEHNS C N36paHHO TEMOIA, MOMbITKY aHann3a NPeacTaBNeHN O Hell N OTPaXeHUS
cobcTBEHHOrO ee "BmaeHns". JaHHbI pasnen paboTbl MOXET MMEHOBAaTbLCS NPOCTO: "BuiBoabI".

6) B cnucok nutepatypsbl cnegyet BHOCUTb JIWLb T€ UCCNefoBaHus, KOTOpble OeNCTBUTENbHO
NPOYUTaHbI M UCMONb30BaHbl aBTOPOM, a He BCe Te paboTbl, KOTOPbIE 3HAKOMbI aBTOPY NKLb MO
Ha3BaHMAM.

7) B conepxaHun pedbepara 0653atenbHO OOMXKHA NPOCNEXMBATLCSA aBTOPCKAs NO3ULMS.
TpeboBaHus k ocpopMneHuto pedpepara:

1) PaboTa BbINONHSAETCS Ha (DOPMATHBIX UM BEPTUKANBHO PACMONOXEHHbIX nucTax 6e3 obopoTa.

2) O6beM pedbeparta - 12-15 nucTos.

3) TekcT xenatenbHO LOMXEH ObiTb BLINOMHEH B PyKONMCHOM Buae. PaboTta nonxHa 6biTb HanMcaHa

OOHUM NMOYEPKOM.

4) B cny4ae HeobxoammocTu pedpepaT MoxXeT ObiTb CHabXEH UNNCTPaTUBHLIM MaTepuanom -
cxemamu, Tabnuuamu, guarpamMmamu.

5) SA3blk pedoepata AonxXeH OblTb MPOCTbIM, MOHSATHBIM U FPAMOTHbIM.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOWN paboThbl CTYAEHTOB

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

JoMalllHee 3a4aHune , npnMepHbie BONPOChHI:

lMoarotoBka NUCbMEHHOMO AOMALUHEro 3a4aHus. Tembl: Hay4Hbl MeTod No3HaHNS YPOBHU Hay4YHOro
NO3HaHMA: aMNNPUYECKUin, TeopeTndeckmin 'mnotesa NpoBepsaeMocTb Hay4YHbIX runoTe3 Hay4Has
Teopus Teopema Kputepum Hay4yHOro 3HaHus: 06 bEKTUBHOCTb, LOCTOBEPHOCTb, TOYHOCTD,
cMCTEMHOCTb MeTobl Hay4YHOro NO3HaHWSA: - HAbNAEHNE - SKCNEPUMEHT - NHAYKUNS - AeAyKUNs
-aHanms3 - CMHTE3 - MofenupoBaHue - abetparnposaxme MNpuHunn Bepudovkaumm MpuHumn
hanbcrgpukaummn GyHKUMM HayKn: 06 bSACHUTENBbHAS, OnucaTtenbHas, MPOrHoCTUYecKas,
MMPOBO33peHYecKas, cuctemaTnaupyowas, Npon3BoACTBEHHO-NpakTuyeckas MNpuHumn
cooTtBeTcTBMA ObnacTtb NpuMeHNMocTn Teopumn CooTHOWEHME abCONOTHOM U OTHOCUTENBHON NCTUH
EcTtecTBO3HaHME 1 ero ponb B KynbType EcTecTBO3HaHMe EcTtecTBeHHble Hayku: omsnkKa, XMMns,
6vonorusi, reonorus, acTpoHoMus, akonorusa dunddepeHunauns Hayk MHTerpaums Hayk
MaTtemaTuka Kak s3blk ecTeCcTBO3HaHuUs ['yMaHUTapHble Haykn ICTOPUYHOCTb 3HAHNS
EcTtecTBeHHOHay4Has kynbTypa 'ymaHuTapHas kynbTypa [Bse KynbTypbl U B3aMMOCBA3b MEXAY HUMU

Hay4HbI ooknag , npuMepHbIe BOMPOCHI:

KETPOHHBH
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3awmra noaAroToBAEHHOro Matepuana B BUAe Hay4yHoro goknaga. Tembl: 9Tndeckue npuHUMmbI
Hay4YHbIX MICCNEeLOBAHWIA: -CaMOLLEHHOCTb UCTUHbI - UCXOOHbIA KPUTULM3M - cBOOOAA HAayHHOrO
TBOPYECTBA - HOBM3HA HAY4YHOro 3HaHUS - PaBEHCTBO YYeHbIX nepen NMMUoM NCTUHDI -
obwenocTynHocTb MCTUHBI MceBnoHayka MNceBaoHayKu: - acTpOoorus - napancmxonorus - yonorus
- BriosHepreTyka - AeBnaHTHas Hayka OTnMYmTeNnbHbIe MPU3HAKK NCEBOOHAYKM: - PparMeHTapHOCTb
- HEKPUTNYECKNIA NOAXOL K MCXOAHbIM OAHHBIM - HEBOCMPUMMYMBOCTb K KPUTUKE - HECOOTBETCTBUE
goakTaM - OTCYTCTBME 3aKOHOB - HApYLEeHNe 3Tu4eckux Hopm broatmka dopmmposaHmne HayyHbIx
nporpamm (Matemartmyeckas, aToMmcTmyeckas, KoHTUHyanbHas) Hay4Has nccnepnosatenbckas
nporpamMma v Hay4YHas kaptuHa mupa Voen Munetckoii wkona (Panec): npobnema novcka
nepBoHavana Noes 6e30CTaHOBOYHON N3MEHYNBOCTY Bellel Vaen Mbicnntenei 9neckoi WKonbl
(KceHodbaH, MNMapmenna, 3eHoH): ayannam no3HaHns Anopumn 3eHoHa: NocTaHOBKa BOMpoca o
OBUXEHUM 1 0 npupoae KOHTUHyyMa aew MNudbaropeincknin wkonbl: MUp, rapMOHUS, YMUCO
lMndparopencko-nnartoHOBCKas uccnenoearensckasa nporpamma logsneHne npuHUnna NPUYNHHOCTH
[MycTtota n atomsbl (Jleskunn, Oemokput) KoHTUHYanbHas nporpamma Apuctotens ApuctoTtenesckas
Hay4yHas nporpamMa: eanHas nNepBoCTUXns, OTCYTCTBUE NYCTOTbl B MPUPOAE, KOHTUHYyaNTbHAs
nporpamma PasBuTne KOCMONOrn4yecknx npeacrasneHuii ApuctoTens: pasgeneHme mmpa Ha
NOANYHHBIV N HebecHbI MeoueHTpuYeckas cuctema mupa Nronemes ("Anbmarect") Passutue
KOHTMHyasnbHOI nccneaoBaTenbckoi NPorpamMMbl: NPUHLIMN 61M3KOAEACTBUS U NMOHSATUE
domnaunyeckoro rnonsa (Papanen, Makceenn, ['epu) Passutne atoMnMcTnyeckom nccnenoBartenbCckom
nporpammsbl (boinb, HotoToH, Pe3epdoopa, Bop) Pazsutue kocmonornyeckmx npeacrasneHumn
nugoaropenues (Apuctapx) ['envoueHTpudeckas cuctema mmpa KonepHuka Pazsutune
mMaTemartumyeckon nporpammbl (HbtoToH, Makceenn, SnHwreiH, WpeonHrep) MpuHumn
nanbHoOencTens n Kopnyckynbl HotoToHa POTOHbI - KBaHTbI cBeTa [oHATNE KBAHTOBOrO Nnons

pegoepart , NpUMepHbIe TEMbI:

lMooroTtoska pedoepara. Tembl: ECTecTBEHHOHAY4YHbIE KAPTUHBI MUpa HayyHas
(ecTecTBeHHOHay4YHas) KapTuHa Mmpa Kak obpasHo-crnocodpckoe 0606LWeHne JOCTUXEHWI
€CTEeCTBEHHbIX Hayk Hay4Hble KapTuHbl M1pa: MexaHn4yeckas, aneKTpoMarHnTHas, Heknaccuyeckas
(1-9 nonosmHa XX B.), COBpEMeHHas 3BONIOLMOHHAA POpMbl MATepuin: BeWeCTBO, None, U3nN4ecKuin
BakyyMm IlnckpeTHocTb KOHTUHYyanbHOCTb BonHa kak pacnpocTpaHsioweecs BO3MYyLEHME Mons
BupTtyanbHble Yactuubl PopMmbl ABrxeHns MexaHmyeckoe nepemelleHme 3Bonoumns Kak popma
nsuxeHns letepmmHnam MexaHudeckuii netepmmnHuaM CnydyanHocTb BeposaTHOCTb
HeonpegneneHHocTb Kocmonornyeckas mogens ®puamaHa dsonounoHmpyowas BeceneHHas
[MoneBon MexaH3M nepenayn B3anmonencTenini KsaHTOBO-MONEBON MEXaHM3M rnepenayn
B3avMonencTemi [NprHUMN NPUYNHHOCTH

Tema 2. dusuka n ectecteo3HaHue. NNpocTpaHCTBO, BpeMsi, CAMMETpUS.
foMallHee 3afaHune , NpUMepHbIe BONPOCHI:

[MoaorotoBka NUCbMEHHOrO goMalHero 3anaHus. Tembl: Passntue npencrasneHuin o Matepum
Matepusa PopMbl Matepun: BewWecTBo, none, onamyecknin sakyym IduckpetHocTb None dusmnyeckoe
KoHTuHyanbHoCcTb BonHa kak pacnpocTpaHsioueecs Bo3myleHne nons dusnyeckuin Bakyym
BupTtyanbHble YacTuLbl SneMeHTapHble YacTuubl ATOMHO-MONEKYNSAPHOE y4eHne YyeHume o coctase
YueHune o cTpoeHun BelwecTsa Pa3sutue npencrasneHunin o gsmxeHnn @opmbl OBUXEHUS MaTepun:
MexaHun4eckas, unsnyeckas, Xxummyeckas, buonormyeckas Baammocssasb hopM OBUXEHNS U UX
HecBOAMMOCTb Apyr K apyry lNoHsaTne coctosHmsa [lBuxeHne kak U3MeHeHne COCTOSHNS
MexaHu4yeckoe OBUXeHMe, ero OCHOBHbIE XapakTepUCTUKU: MaTepmnanbHas To4ka, TpaekTopus,
CKOPOCTb, YCKOPEHUNE, NYTb, UMMYNbC TeNa, MOMEHT uMnynbca MexaHnyeckas paborta 1 1 2 3aKOHbl
HbtoTOHa XapakTepucTuky BOMH: CKOPOCTb, ANUHA BOMHbI, YacToTa CBOMNCTBA BOMH: AudpakLums,
NHTepgrepeHUns, Nonapuaanms XmMm4ecknin NpoLecc Kak XxmmMmyeckas popma AsuXeHUs MaTepum
MpoLecchbl XU3HeneATENbHOCTIN, 3BOMOLIMSA XMBOW NPUPOLbI Kak buonormyeckas coopma ABUXEHUS
maTepun Passntue npencrasneHuii 0 B3aMmogenctsmm ®yHaameHTanbHble B3anMoLeNCTBUS:
rpaBMTaLMoOHHOE, cnaboe, aNeKTPOMarHUTHOE, CUIbHOE XapakTepUCTMKN coyHAAMEHTaNbHbIX
B3ammomencTeuin 3-n 3akoH HbtoTtoHa Cuna kak xapaktepuctuka s3ammogenctsnsa JanbHogencteme
Bnuskonericteue Noneson MexaHM3M nepenayy B3anMonencTenii KBaHTOBO-NONEBON MEXAHU3M
nepenayv s3anmonencteni MNpuHuun cynepnosnumnm

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

KTPOHHEBH
B_EPCHTET
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3awmra noaAroToBAEHHOr0 Matepuana B BUae Hay4yHoro goknaga. Tembl: [puHUunbl cummeTpun,
3aKOHbl coxpaHeHus [oHATMe cuMMeTpun B ecTecTBo3HaHuu 30TponHocTb AHM30TpONKUS
MHBapraHTHOCTL OgHOpOoaHOCTL [MpocTenwme cCMMMETpUn (aCMMMETPUK) NPOCTPaHCTBA U BPEMEHN
N CBSI3aHHbIE C HMMUK 3aKOHbl coxpaHeHusi Teopema Hetep CuMmMeTpusi npupoaHbix 06 bekToB Buabl
CYIMMETPWIA: reoMeTpuYeckue, auHamMmmyeckue, KanmbpoBoyHble DBONOLIMSA Kak Lienoyka HapyweHui
cummeTpumn CMMMETpUsa 1 aCUMMETPUS XUBOro IBONIOLMSA NpeacTaBneHnin 0 NPOCTpPaHCTBe U
BpemMeHu [NpocTpaHCTBO 1 BpeMs ApuUcToTens (NpPOCTPaHCTBO Kak KaTeropms MecTa, Bpems Kak mepa
LBUXeHUs1) ABCONIOTHOE U OTHOCMTENbHOE NPOCTPaHCTBO HbtoToHa ABCONOTHOE N OTHOCUTENBHOE
Bpems HbtoToHa Muposoi acomp OnbiT MarikenbcoHa-Mopnu VIHBapnaHTHOCTb CKOPOCTY CcBeTa
EOMHCTBO NpoCTpaHCTBa U BPEMEHU Kak (POPMbI CyLLECTBOBAHUS OBUXYLLENCS MaTepun B
COBPEMEHHOM Hay4yHOW KapTuHe Mmpa

pegoepart , NpUMepHbIe TEMbI:

Moarotoska pedpepara. Tembl: CneumanbHas TeOpUs OTHOCUTENbHOCTN [IMHamMmnyeckue cummeTpum
npocTpaHcTBa 1 BpeMeHn CneumnanbHas Teopus otHocutenbHocTn (CTO) MpuHumn
oTHocutenbHocTu Manunes MpuHumnbl CTO: NPUHUMA OTHOCUTENBHOCTW, MHBAPUAHTHOCTb CKOPOCTM
ceeta Cnenctens CTO: - OTHOCUTENBHOCTb OLHOBPEMEHHOCTU - PENATUBMCTCKOE COKpaLleHne OivH
N MPOMEXYTKOB BPEMEHW - YBENMYEHMNE UHEPTHON MacChl B ABMXYLENCS CUCTEME KoopanHaT
OTHOCUTENIbHO HEMOABUXHON CUCTEMbI OTCHETA - MPOCTPAHCTBEHHO-BPEMEHHOW NHTEPBAN MEXay
CODbITUSIMU, €0 MHBAPMAHTHOCTb - NMPUYNHHO-CNEACTBEHHbIE CBS3M MEX Y CODbITUSIMU,
MNPWYNHHOCTb - €AMHCTBO NPOCTPaHCTBA U BPEMEHW, MPOCTPAHCTBEHHO-BPEMEHHO KOHTUHYYM -
9KBMBANIEHTHOCTb Macchl 1 aHeprun OrpaHmyeHne NPUMEHNMOCTIN NPUHLMNA NOCTOSHCTBA CKOPOCTM
ceeTa Obwas Teopus otHocuTenbHocT (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENBHOCTM Ha
HevHepumanbHble cucTembl otcyeTa lMNpuHLMN 9KBUBANEHTHOCTU rPaBUTALMOHHOIO MOAS U CUN
nHepumn dmnupuyeckune gokasarenoctsa OTO: - oTkNoOHeHUe ny4ya B none TaroteHns ConHua -
N3MEHEHME YacTOTbl 3NIEKTPOMArHNTHOM BOMHbI B NONE TArOTEHUS - CMELLEHNE Nepurenns opbuto
Mepkypus [oHSATME rpaBuTaunMoHHOro paaunyca ' paButaumoHHbIn konnanc YepHble obipbl

Tema 3. CTpyKTypHble YPOBHU OpraHu3aumv Matepuu.
JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

[MonorotoBka NUCbMEHHOrO goMallHero 3agaHus. Tembl: Mukpo-, Makpo-, Merammpbl CTPYKTYypbl
Meramupa: 3Be3fbl, NnaHeTHble CUCTEMbI, ranakTnkn Kputepun geneHns Ha MUKpoMup, MakpoMmp v
meramup lMpocTpaHCcTBEHHblE MacwTabbl BceneHHol EonHMubl namepeHns pacCcTosHUA B Merammpe:
acTpoHOMMYeckas eanHmLa, CBETOBOM roa, napcek BpemeHHble MmacwTabbl BceneHHon SBneHus,
NO3BONUBLUME OLIEHUTb BPEMS CyluecTBoBaHMSA BeceneHHoii: adbdoekT Jonnepa, 3akoH Xabbna
XapakTepucTuku 3Be3n, onpenensemMbie n3 HabnwaeHiA: CBETUMOCTb (MOLHOCTb U3NYYEHNS),
mMacca, paguyc, cnekTpasnbHblii cocTaB U3ny4eHnss CnekTp aneKTpoMarHUTHbIX U3nyYyeHui
(paamoBONHbI, NHPPaKpPaACHbLIN, BUOUMbIV YNbTPAPUONETOBbIA AnanasoHbl, PEHTIEeHOBCKOE U
ramma-usnyyeHue) BeceneHHas, Metaranaktnka KpynHomacwrabHas ctpyktypa BeceneHHoii
OLHOPOOHOCTb M M3OTPOMNHOCTb BceneHHo Ha o4eHb 6onblumx MacwTabax (150 - 200 Mnk)
CkonneHuns n ceepxckonneHuns ranaktnk Keasapbl Mneunbii [yTb - Hawa Manaktuka Coctas
ConHeYyHOM CUCTEMBI: NNAHEeTbl, CNYTHUKW NNaHeT, acTeponbl, KOMETbl, METEOPOUbI, MArHUTHbIE
nons, nbinesas MaTepusl, CONHEYHbIA BETEP U KoCcMmUYeckme nydu [naHeta 3eMHO rpynnbi:
Mepkypuin, Benepa, 3emns, Mapc lNMnaHetbl-ruranTol: KOnutep, CatypH, YpaH, HentyH lNosic
actepoungoB Obnako Oprta lNMosic Koinepa Co3ee3ans - y4actki 38e34HOro Heba ¢ rpynnamm 3se3f,
BblOENEeHHble NS OPUEHTUPOBKM 3Be3abl VICTOYHUKN 3Heprum 3se3a: TEPMOSOEPHbIA CUHTES U
SHepPruns rpaBnUTaLMoHHOro cxartus lnaHetapHble TyMaHHOCTU [TUraHTbl U CBepXruraHTbl HepHble
AObipbl [Mynbcap - HenTpoHHas 3Be3na CeepxHoBble 38e3abl [BnxeHns ConHua B Manaktuke ConHue
- HopManbHas 3se3ga

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

KETPOHHBH
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3awmra NnoaAroToBAEHHOro Matepuana B BUae Hay4yHoro goknaga. Tembl: B3anMocCBSA3b CTPYKTYPHbIX
ypOBHei opraHusauum matepun LienoctHoctb npupoabl CucteMHocTb npupoabl MHoroobpasue
cuctem NepapxnmyHoCcTb NpMpoabl 1 cuctem AgONTUBHbIE CBOMCTBA (aAAMUTUBHOCTL) VIHTErpatmeHble
CBOWCTBA (MHTErpaTuBHOCTb) Butannam PenykumoHnam B3anmMocBa3b YPOBHEN OpraHm3aumm
MaTepumn: prnsn4ecKoro, XuMmyeckoro, buonormyeckoro Manaktukn YposeHb Metaranaktuku
Buonornyecknin ypoeHb opraHM3aunn: KNeTo4YHbln (OpraHensbl KNeTok, XNBbie KNeTKN), OpraHHbIN,
TKaHEBbI, OPraHN3MEHHbII, BULOBOW, NOMYNSALUMOHHbIA, BMOreoLeHoTUYeCKNiA, BUOCEPHBDIN
YpoBeHb reonornyeckmx 06 ekToB, NnaHeT Guanyeckunii ypoBeHb: CybaTOMHBbIA YpOBEHb (KBapKW,
NENTOHbI), AAEPHbIA YPOBEHb (HYKNOHbI, sApa atoMoB) ATOMHbIV YypoBeHb MonekynsipHblil ypoBEHb
MakpomonekynsipHblii ypOBEHb NOMMMEPOB 1 KOMIMNIEKCOB MONEKYN

pegoepar , NpUMepHbIE TEMbI:

MoarotoBka pedpepara. Tembl: OpraHmsaums matepum Ha U3N4eCckom ypoBHe DyHaameHTanbHble U
onemeHTapHble YacTuubl OCHOBHbIE XapakTEPUCTUKIN 3NIEMEHTAPHbIX YacTuL: Macca, 3apsag, CrvH,
Bpems Xu3Hu Knaccudpukaumns sneMeHTapHbIX 4acTuL: - N0 Macce nokos (POTOHbI, NENTOHbI,
ME30Hbl, 6BAPUOHbI) - MO BPEMEHMW XN3HWN: CTabW/bHbIE (MPOTOH, 3NEKTPOH, HEATPUHO 1 UX
aHTU4YacTMUbl) U HecTabunbHble (CBOOOAHBIA HEMTPOH, pe3oHaHchl) MepeHocHnkm
PyHOaMeHTanbHbIX B3aMMOAENCTBUIA ((DOTOHbI, FPABUTOHbI, MIOOHbI, MPOMEXYTO4YHbIe BO30HbI)
CnocobHOCTb 9NEMEHTaPHbIX YACTUL, K B3aVMHbIM MPEBPALLEHNSIM, HE HAPYLWaOWMM 3aKOHOB
coxpaHeHuns dusnyeckoe none Kak COBOKYNHOCTb BUPTYasibHbIX YacTul, TOXAECTBEHHOCTb YacTuL,
BakyyM kak COCTOSiHME MONS C HaMMEHbLEN aHepruen, cocToswee N3 BUPTyanbHbIX YacTuL,
Mpouecchl Ha PU3N4ECKOM YPOBHE OpraHMsaumm matepumn SBneHne ecteCcTBeHHOM
pPagnoakTMBHOCTM 3aKOH paanoakTUBHOrO pacnana Kak ctatuctmyeckuin 3akoH Coctas U3nyYeHns
npv pagnoakTMBHOCTM BbloeneHne aHeprum npy pagnoaktusHom pacnage NpespaweHms
9NEeMEHTOB NpY PaanoakTUBHOM pacnane SaepHbole peakumm paclwenneHns saep aToMoB Nog,
LEeNCTBNEM HEMTPOHOB MeToabl MONyYeHNEe NCKYCCTBEHHbIX PAAMOAKTUBHbBIX 3neMeHTOB OTKpbITUe
aTOMHOro s4pa, U3MepeHre ero pasmepoB, Macchbl 1 3apsaaa SHeprus CBA3W HyKIOHOB S4ep atoMOB
(DedpekT Macchl) Peakuns LenHOro geneHus ypaHa Peakumm cuHTe3a nerkux aToMHbIX saep v
BblOeneHne aHeprum Tunbl TEPMOSOEPHbIX peakunii B 3Be34ax 1 9BONIOLMS 3BE3[

Tema 4. OBonouus BceneHHon. KocMOroHusi n ectectBo3HaHue.
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

[MoaorotoBka NUCbMEHHOrO goMallHero 3agaHus. Tembl: KocMonorus - Hayka 0 CTPOEHUU 1 3BONoLUN
BceneHHoin OpHOPOAHOCTL U N30TPONHOCTL BeeneHHon B Gonblumx MacwTabax XMMmnyeckmin coctas
BceneHHo - paHHble cnekTpanbHoro aHanmaa Moaenn 6eCKOHEYHON B MPOCTPaHCTBE
cTaumoHapHoi BceneHHoin SchdpekThl 06wWwel Teoprn OTHOCUTENBHOCTU: - UCKPUBNEHNE
NPOCTpaHCTBa BOIM3UN TSAXENbIX MACC - CYLECTBOBAHME "4EPHbBIX Ablp" - MOHATME KPUBU3HDI
NPOCTPaHCTBA - rpaBUTaUNOHHbIE BONHbI ["paBuTaunoHHbIn paguyc (paguyc cipepnl Wsapuwunbaa)
OunHamnyeckas momens BeenenHon ®puagmaHa O6HapyXeHMe KPacHOro CMeLeHns NMHWA B
crnekTpax ganekux ranaktuk, 4To ¢ NoMoLbio adpdpekTa [onnepa o3HaqaeT "pasberaHne ranaktuk"
PacwupeHune BceneHHoi 1 3akoH Xabbna Kocmonoruyeckas mogenb HecTaumoHapHoin BceneHHoi
IrHwTenHa-PpuamaHa PasnuyHble cueHapumn pas3sutusg BeceneHHom: oTkpbiTas, nynbcupyowas v
3akpbiTas mogenu apontoummn MNpobnema n3amepeHns cpenHen NnoTHocTM BeeneHHol Teopus
Bonbworo B3apbiea (. MamoB) NpenckasaHne Temnepatypbl OHOBOrO MUKPOBOTHOBOIO U3NyYEHNS
1 obHapyXeHWe PEeNMKTOBOro gooHa nanyyeHuns Mpobnema KOCMONOrMYECKon NOCTOSAHHOWM N OLEeHKa
Bo3pacTa BceneHHoii MiamepeHne napametpa Xabbna n obHapyXeHne yaenbHOro yCKOpeHNs
Hawero Mvpa HabnionatenbHblil TECT TEOPUN - aHU3OTPONUS PENNKTOBOIO NU3ny4yeHus PasnnyHble
anoxu Hawen BceneHHon: poxaeHve NpocTpaHCTBa-BpeMEHN, CTaans MHAPNSLNN, poXaeHne
BELLECTBA, POXAeHNe n3bbiTka 6apnoHOB, aNekTpocnabblii (0a3oBbIi NEPEXOL, KBAPKU U MHOOHbI -
poXAeHne NPOTOHOB M HENTPOHOB, NEPBUYHbIA HYKNEOCUHTES, JOMUHUPOBAHNE TEMHON MaTepuu,
pekoMbrHaumsa Bogopona, obpasoBaHmne KpynHomaclutabHow cTpykTypbl BceneHHoin OCHOBHble
HabntopatenbHble TECTbl TEOPUU: PACNPOCTPAHEHHOCTb NIErKNX 3NIEMEHTOB B KOCMOCE, Npobnema
CVIHTYNSIPHOrO COCTOSIHWSA, OTKPbITUE U MCCNefoBaHne KpynHoMacwTabHom CTpykTypbl BceneHHom,
rpaBMTaLMoOHHble NMH3bI Mpobnema TeMHO MaTepun YCTONYNBOCTL BCceneHHom 1 aHTPOMNHbIN
npyHUMN PyHOaMeHTanbHble B3aUMOOENCTBUS 1 MUPOBbIE KOHCTAHTbI

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:
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B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 80111518 5 AE
CtpaHnua 14 n3 23. 111 VHI:I

S OEMALIGH



Mporpamma omcumnninHel "CoBpeMeHHble KOHLeNumMmn ectectBosHaHus"; 030300.62 Mcuxonorusi; ctapwumii npenoaasatens, 6/c JeMuH

3awuta NoaroToBNEHHOro MaTepmana B BUAE Hay4yHoro noknana. Tembl: KocMOroHuns - pasaen
ACTPOHOMMM, N3yHaOLWNIA MPOUCXOXAEHNE N PA3BUTNE KOCMUYECKUX TEN N NX CUCTEM.
Aproanyeckas runotesa, NO3BONAOWAS BOCCTAHOBUTb UCTOPUIO OTAENbHOrO0 06 bekTa no
HabnoAeHN0 MHOTMX 06 bEKTOB, HAXOAAWMXCS HA PasHbIX aTanax apontoumm PacnpeneneHve 3se3n
MO CMeKkTpam 1 CBeTUMOCTAM (amarpamma ["epuwnpyHra - Paccena), oTpaxatowas Mogens 9BONioLnn
3B€3[bl B 3aBNCUMOCTM OT ee Maccbl. CnekTpbl 3Be3[, sHeprus 3se3n ITanbl 06pasoBaHns 3Be3.bl
Stanbl 9BONIOLMUN 3BE34 NPY pasdHbix Maccax ConHue - 3Be3aa Halel nnaHeTHon cuctembl Mogens
BHYTpPEHHero cTpoeHns ConHua KoMnnekc ConHeYHonm akTMBHOCTU LIMKnbl CONHEYHOM akTUBHOCTY,
NPW3HAKU YCUNTEHNS CONTHEYHOW aKTUBHOCTU 1 MpuymHbl CONHEYHOE U3NyYyeHne, CONHEYHbIN BETEp,
COMHEYHO-3eMHble cBA3u MarHutHble nong ConHua u nnaHeT OueHka Bo3pacTta ConHua, 3emnu un
nnaHeT 'mnoTe3bl 0 nponcxoxaeHun ConHua n nnaHet: runotesa KaHta - Jlannaca, runotesa O.10.
Wmngra

pegoepart , NpUMepHbIe TEMbI:

MoaoroTtoBka pedoepara. Tembl: Hawa nnaHeta 3emns, ee doopma, XMMUYECKNIA COCTaB
MarHuTtocdepa 3emnu, CTPyKTypa MarHMTHOrO NONS, ABUXEHUS MarHUTHbIX NOMOCOB BHyTpeHHMe
0605104kM 3eMnn 1 MeTObl UCCNenOBaHNS ee rybuH (ceiicMopasBenka) SnekTpruyeckoe none
3emnu, anekTpoMarHMTHbIE BpalleHns B sape 3eMnn U NpoLecchl Ha NOBEPXHOCTU 3eMHas kopa u
ee aBonouns (reonorundeckas nctopms); JintocgepHole NNUTLI, NNaBaloWmne Ha BEPXHENn MaHTum -
acteHocqpepe, OkeaHnyeckas  KOHTUHEHTaNbHAsA 3EMHas Kopa, CBA3b €€ 9BOMKOLUMY C 9BONMOLMNEN
XMBOro Ha Hel Npouecchbl caMoopraHmsaunn B ropHbix nopoaax Npouecchl B naHawadTHOM cdpepe
N3nyyeHne 3emnu kak HarpeToro Tena SHTPONUinHbIA banaHc 3emnm PaanoakTMBHOCTb Kak goakTop
Tennosoro 6anaHca 3emnu Bo3HMKHOBEHME okeaHOB 1 aTMocdoepsbl MNpoLecchl B okeaHe 1
aTMocdbepe Ha rpaHu xaoca 1 nopsigka AtMocgepa 3emnu, ee CTPyKTypa, XMMUYeCcKuii CocTan
[MpoxoxaeHne conHeyHoro ceeta Yyepes atMocdpepy O30HOBbLIV CNOW N NPUYMHBI EF0 N3MEHEHUS
Knumat 3emnu, onpenensiemMolii npolieccamu TennoobmeHa, BnaroobMeHa 1 umpKynsuum atmocdepsl
Mmapocdpepa 3emnu, Boaa 1 Xm3Hb PpakTanbHas reometpust npupoabl BosHnkHoBeHme Brocdepsl
Kak pe3ynbTaT reonorm4eckorn aBontoumm 3emnm

Tema 5. Xumua u ectectsBo3HaHume.
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:

[MoaorotoBka NUCbMEHHOrO goMaluHero 3aaaHus. Tembl: OpraHn3aunsa MaTepum Ha XMMUYeCKOM
ypoBHE XUMmYeckun anemeHT ATom M13oTonbl OBonouns NpeacTaBneHnin 0 CTPOeHUn atoma
KBaHTOBOMEXaHWYeckas Momenb cTpoeHns atoma Monekyna kak KBaHTOBO-XMMMUYeckas cuctema
Bewectso Karanusartopbl buokatanusatopsl (qoepmeHTbl) Nonumepbl MoHoMmepbl Neproamnyeckas
cuctema lNepuoaunyecknin 3akoH . . MeHpeneesa

Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

3awmra noaAroToBNEHHOro Matepuana B Buae Hay4yHoro goknaga. Tembl: [lpouecchl Ha XMMUYECKOM
YPOBHE opraHusauun matepum Xvmuyeckuii npouecc Tennosble adodekTbl NpoLeccoB (3K30-,
sHpoTepMmnyeckme) NoHATUE 0 XMMNYECKON KMHeTMKe PakTopbl, BANSIOWNE HA peakKLUNOHHYIO
CNOCOOHOCTb BEWECTB: BINSHNE KOHLEHTPALMN - 3aKOH OENCTBYOWMX Macc PakTopbl, BAXSIOWNE HA
peakLMOoHHYI0 cnocobHOCTb BEWEeCTB: BUsSHUE TeMnepaTypbl -npaeunno BaHT-Iodda SHeprus
aKkTMBaummn (aHepreTudecknii bapbep peakumm) PakTopbl, BINSIOWMNE HA PEaKLMOHHY CMOCOBHOCTb
BewecTs: katanuna NoHaTne 06 aBTokatanmae Karanns goepMeHTaTUBHbIA OBOMIOLMOHHAS XUMUS
OnHamunyeckoe pasHoBecue (xumudeckoe u gpasosoe) MNpuHunn Jle WaTenbe

pedoepart , NpUMEpPHbIE TEMbI:

Moarotoska pegoepara. Tembl: [Mpouecchbl HA XMMUYECKOM YPOBHE OpraHu3auum matepum
XuMuyeckun npouecc Tennosble adpdpekTbl NPOLIECCOB (9K30-, aHOaoTepMmyeckme) MNMoHatue o
XUMUYECKOM KUHETMKe PakTopbl, BIUSIOWME HA PeakUMOHHYI0 CNOCOOHOCTb BELLECTB: BAUSHUE
KOHLEHTpauun - 3aKoH LeiCTByowWwmx Macc PakTopbl, BAMSAIOWNME HA PeaKLMOHHY0 CMOCOBHOCTb
BELWeCTB: BNMSHWE TeMnepartypbl -npasuno BaHT-ododba SHeprus aktmeauum (SHepreTmyeckui
6apbep peakunm) PakTopbl, BINSIOWMNE HA PeaKLMOHHY CNOCOBHOCTb BewecT: kaTanua MoHsaTne
06 aBTokatanuse Karanns goepMeHTaTBHbIA IBOMIOLUMOHHAA XMMmUs [lnHaMnyeckoe paBHOBECKE
(xumnyeckoe n pasosoe) MNMpuHumn e Watenbe

Tema 6. 3aKOHbI TepMOAUHAMUKWN. 3aKOH BO3pacTaHUsi 3HTponuu. CuHepreTuka.
LoMallHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:
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[MogroTtoeka NMMCbMEHHOrO AoMalwHero 3anaHuns. Tembl: MexaHnyeckuin oeTepMnUHNU3M. XaoTnyeckoe
nosefeHne ouHammn4eckumx cuctem LletepMmHnam MexaHu(ctun)yeckuim netepmmHuam Jlannacosa
doopMynnpoBka MexaHn4eckoro getepmmnHnama Tpaektopus CoctosHne (on3N4eCcKon CUCTEMDI)
HavanbHoe cocTtosHune IuHamudeckas cuctema [lorpewHoCcT namepeHns onsmyecknx BENMYnH
YcTonumeoe n HeycTonumeoe apuxeHne unHamuyeckumin xaoc Npumepbl CUCTEM C OUHAMUYECKUM
Xa0COM: MnaHeTHble CUCTEMbI, NOroAa 1 KnuMmart, TYpObyneHTHOCTb, POHA0BbIE pbiHKKM OThnYmne xaoca
oT 6ecnopsioka MHaMmuyeckme n ctatucTnieckmne Teopun BepositHocTb CnyyaiiHOCTb
Crartuctnyeckas 3akoHoMepHocTb CpenHee 3HayeHne MonekynspHoO-KMHeTU4eckas Teopums
Pacnpenenenune (Makceenna) monekyn no ckopoctsMm CtatucTnyeckoe onmcaHne cCoCToSHMS
dnykTyauus KeaHToBo(MexaHM4yecko)e coctosiHne BonHoBas doyHkumsa CTatucTUyeckun xapakrep
KBaHTOBOro onucaHus npupoabl JuHammyeckas teopunsa Ctatnctuyeckas reopms GyHaameHTanbHas
Teopus Npumepbl hyHOAMEHTaNbHbIX AUHAMUYECKNX TEOPUIA: MEXaAHMKA, SNEKTPOAMHAMMKA,
TepMoAnHaMnka, Teopus OTHOCUTENbHOCTU, 3BOMIOLMOHHASA Teopus Jlamapka, Teopus XMMNYECKOro
cTpoeHus lNpumMepbl yHOAMEHTANbHbIX CTATUCTUYECKUX TEOPUIA: - MONIEKYNSPHO-KUHETMUYECKAS
Teopus, KBaHTOBAs MEXaHWKa 1 opyrue - KBaHTOBble TEOPUN, 3BONMIOLIMOHHASA Teopusa [lapBuHa,
MONeKkynsapHas - reHetuka lNpuHumMn coOOTBETCTBUSA: CTATUCTMYECKNE U ONHAMUYECKME TEOPUN
OrHammyeckne Teopun kak NpubnmnxeHmne 1 ynpouleHne 6onee To4HbIX CTaTUCTUYECKNX TEOPUIA

Hayl-le||7| Ooknag , npuMepHbIe BOMPOCHI:

3awmra noaAroToBNEHHOr0 Matepuana B Buae Hay4yHoro goknaga. Tembl: KopnyckynspHO-BONMHOBOW
nyannam. CooTHOWeHNs HeonpeaeneHHocTen BonHoBble CBONCTBA CBETA: UHTEPEPEHUMS,
andppakumns, nonspusaums KopnyckynsipHblie CBOMCTBA CBeTa: POTOIPAEKT
KopnyckynsipHo-BONHOBOI oyanvam kak Bceobuiee cBoicTBo Matepun Lle bpoinb: obwas noes v
doopmyna CBSA3M Mexay UMMynbCOM YacTuubl U ee OJIMHOWN BONHbI BonHOBbIE CBONCTBA YacTuL.
Ounppakumns anekTpoHOB. INEKTPOHHbIA MUKPOCKOMN MbICNEHHbIV 9KCMEPUMEHT - "MUKPOCKON
eli3eHbepra" CooTHOLWEHME HeonpeoeNneHHOCTen KoopamHaTa-umnynbc (ckopoctb) CooTHOWEHME
HeonpeneneHHocTen sHeprus-spems CoOOTHOWEHNS HEONPeaENeHHOCTEN Kak CneacTene
HEBO3MOXHOCTW HEBO3MYLLAKOWMNX n3MepeHuin COOTHOWEHMS HeONpPeaeNeHHOCTeR Kak pe3ynbTaT
KBaAHTOBbIX (PIyKTyaunin SKCnepuMeHTanbHble foKa3aTenbCTBa CNOXHOW CTPYKTypbl Bakyyma:
adpgoekT Kasmmunpa, poxaeHve afeKTPOoH-NMO3UTPOHHbIX Nap B anekTpudeckom rnone MNpuHuun
nononHuTenbHocTn KopnyckynsapHo-BonHOBOW ayanuam [NpnHUMn 4ONOAHUTENbHOCTUN B KBAHTOBOW
MexaHuke lamepeHune B KBaHTOBOW MeXaHUKe Kak pesynbTaTt B3auMOoLeNnCcTBNS MUKPOoObekTa C
Makponprnbopom HeBo3MOXHOCTb HEBO3MYyLLAOWMX N3MepPeHnii HeoTaennmocTb HabnogaTens ot
HabntogaemMoro o6 bekta BoamMoxXHble 3Ha4YEeHNS OM3NYECKNX BEIMYUH: OUCKPETHBIA 1 HENPEPBIBHbIN
cnekTp duanyeckne BenMYnHbl, UMetoLWme onpeteneHHoe 3Ha4eHne B JaHHOM COCTOSIHUN
dursnyeckne BeNMUYNHbI, HE UMetoLWme onpeteneHHOro 3Ha4yeHs B JaHHOM COCTOSAHUM [puHLmM
LOMONHUTENIbHOCTM B WIMPOKOM CMbICNE Kak HE0OX0ANMOCTb HECOBMECTUMBIX, HO
B3aVMOLOMONHSAOWMX TOYEK 3peHNs A5 NONHOro NOHMMaHWs npeameTa unu npouecca lNpnHumn
BO3pacTaHus sHTponuu PopMbl SHEPrun: TENOBAs, XMMMYECKas, MeXaHnyeckas, anekTpmyeckas
MepBbli 3aKOH TEPMOANHAMUKN - 3aKOH COXPaHEHWS SHEPTX NMPU ee NpeBpalleHnsax 3amKHyTas
(n3onmpoBaHHas) cucTeMa n He3aMkHyTas (OTKpbITasi) cuctema TepMmoanHaMmyeckoe paBHoOBecHe
BTopoi 3aKkoH TepMOANHAMUKN KaK NPUHLNMN BO3PaCTaHNS SHTPOMNUN B 3aMKHYTbIX CUCTEMAaX
SHTPONMA Kak On3NYEeCKnin MHOMKaTop HanpasneHns BpemeHn Obpatumble 1 HeobpaTMble
MpOoLEeCChl DHTPOMNMSA Kak namepsemasn uamyeckas BennyinHa (npuseneHHas tennota) VismeHeHve
SHTpONUK TeN Npu TennoobmMeHe Mexay HUMU BTopoii 3aKOH TEPMOAMHAMUKM KaK NPUHLMM
HanpaBneHHOCTN TennoobMeHa (0T ropsiHero K xonoaHoMy) Kayectso (LLEHHOCTb) 3Heprum
BbiCokoka4yeCTBeHHble DOPMbI SHEPrn: MexaHn4eckas, anekrpuyeckas HuskokavyecTseHHas popma
aHeprun: Tennota NoHnXeHne ka4ecTBa TEMNOBOW SHEPIUN C MOHWXEHMEM TeMnepaTypbl SHTPOMNS
Kak Mepa Heka4yeCTBEHHOCTU aHeprumn BTopoit 3akKoH TEpMOANHAMMKI KakK NPUHLMUM HEN36EXHOro
MOHMXEHWS Ka4ecTBa SHEPrumM SHTPOMNMs Kak Mepa MonekynsipHoro 6ecrnopsinka Ctatucrtmyeckas
npupoaa BTOPOro Havyana TepMoanHamMnkn BTopoi 3akoH TepMOANHAMUKKN Kak MPUHLUN HapacTaHus
becrnopsiaka v paspyleHnst CTPYKTyp DHTPONUS Kak Mepa OTCyTCTBMS MHpopmauuy OCHOBHOM
napamnokC 9BOMOLMOHHOM KapTUHBI M1pa: 3aKOHOMEPHOCTb 3BONIOLUM Ha OOHe Bceobuiero pocTa
SHTPONUN SHTPOMNSA OTKPLITON CUCTEMbI: MPOM3BOACTBO SHTPOMNUN B CUCTEME, BXOOSIWMNA 1
BbIXOAAWMIA NOTOKN SHTpoNUM TepMoanHammka Xn3Hu: 0obbiBaHNE ynopsiA04EHHOCTN U3
okpyxatouwen cpeabl TepmognHammka 3emMnm Kak OTKPbITOM CUCTEMbI

pedepart , NpUMEpPHbIE TEMbI:
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MooroTtoBka pedoepara. Tembl: 3akOHOMEPHOCTM camoopraHunaaumm CuHepreTuka - Teopus
camoopraHunsaunm CuHepreTrka - MeXANCUNNNNHAPHOE HanpaBieHne NccnenoBaHunin
CamoopraHnsaums (B NpUpoaHbIX U coumanbHblx cuctemax) MNMprmepsl camoopraHnsaumm B
NPOCTENWMNX CUCTEMAX: NAa3epHOe U3nydeHune, syeliku beHapa, peakums benoycosa-XaboTuHckoro,
cnupanbHble BONHbI HepaBHoBecHas cuctema [1oToku (BelwecTsa, aHeprum, 3apsna v 1.4.) B
HepaBHOBECHbIX cucteMax Heobxoammble yCnoBUS cCaMOOpraHn3aumnn: HEPaBHOBECHOCTb U
HeNnMHenHoCcTb Yrnpaenswowuin napameTtp [Noporoebii xapaktep (BHE3arnHOCTb) caMoopraHn3aumm
Touka budpypkaumm Kak MOMEHT Kpuauca, NotTepu ycTonumsocT PocT donykTyaumini BGAN3N TOUKM
budbypkaumm (TeopeTnyeckoe nonoxeHve n npumepbl) Ctabunusauns nyktTyaumii 3a TO4KOM
6udbypkaumm (nopsaaok m3 xaoca) CMHXPOHN3aLMS YacTel CUCTEMbI B pe3ynbTate caMoopraHnaaumm
HeBO3MOXHOCTb TOYHOrO NPOrHo3a byaylero 3a To4kon budpypkauunn MoHUXeHne aHTPoNUK
CUCTEeMbl Npu camoopraHnsauum MNoBbilWeHne aHTPONUM OKpyXarowern cpefbl Npu camoopraHmsaunm
Huccunaums (paccesiHne) sHeprum B HepaBHOBECHOW cucTteMe [luccunartmeHas CTpykTypa
KoHKypeHuunsa gmuccmnatuBHbIX CTPYKTYP YHMBEPCanbHbIA 9BOMIOLMOHN3M Kak Hay4yHas nporpamma
COBPEMEHHOCTH, ero uenu NpuHuMnbl yHUBEpCanbHOro 3BOMOLUMOHN3MA: - BCE CyLeCcTBYeT B
pPasBUTUM; - 06 BEKTUBHOCTb M MO3HABAEMOCTb MPOLIECCOB CaMOOpraHn3aLmn; - 3akoHbl MPUPOLbI Kak
NPUHUMNbI 0TOopa AONYCTUMbIX COCTOSIHWIA U3 BCEX MBICIUMBIX; - OyHAAMEHTaIbHASA U
HeyCcTpaHuMas ponb Cly4anHOCTU U HEONPeLeneHHOCTH; - pas3BuUTUE Kak YepenoBaHe MensieHHbIX
KONMYECTBEHHbIX M ObICTPbIX KAYECTBEHHbBIX N3MEHEHWI (BUADypKaLMiA); - HENPELACKA3YEMOCTb My Ty
BbIXOZa 13 TOYKM Brdpypkaumm (npownoe BnusieT Ha byaylee, HO He onpenensieT ero); -
YCTOMYMBOCTb 1 HAAEXHOCTb NPUPOAHBIX CUCTEM KakK pe3ynbTaT UX NOCTOSHHOrO 0OHOBNEHNS; -
KO3BOJIOLMS pa3BrBatoLenca CUCTEMbI 1 OKpYXaroLwen cpenbl

Tema 7. Buonorus n ectectBo3HaHue. leHeTMKa U ecTeCTBO3HaHMe.
JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

MoarotoBka NMCbMEHHOrO AoMawHero 3aaaHus. Tembl: OcobeHHOCTV B1ONOrMY4ECKOro ypoBHS
opraHusauumn matepumn CMCTEMHOCTb XMBOro Vepapxuyeckas opraHn3aumns XmnBoro: Knetka -
eanHMLua XuBoro Vepapxuyeckas opraHnsauns XnBoro: nonynauns, sug, buoueHos, buoreoueHos,
brocgepa XMMmNYeckunini COCTaB XM1BOr0: aTOM Yrinepoaa - raeBHbIA 3NEMEHT XMBOro, ero
YHUKanbHble 0COBEHHOCTN XMMUYECKUIA COCTAB XMBOr0: BOAA, €€ PONb B XMBbIX OpPraHn3max
XunMmnyeckunii CocTaB XM1BOro: 0COBEHHOCTU OpraHn4yeckmx 6MONONMMEPOB - BLICOKAS MONEKyNnsipHas
mMacca, cnocobHOCTb 06pa3oBbIBaTb HAAMONEKYNSIPHbIE CTPYKTYPbl ACUMMETPUYHOCTb (X1PanbHOCTb)
Monekyn xunsoro OTKpPbITOCTb XMBbIX cuctem ObMeH BewecTs 1 aHeprum CamoBoCnpou3BeneHne
"lomMeocTas kak OTHOCUTENIbHOE AMHaMNYeckoe NOCTOSAHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XMBOW CUCTEMbI Katanntnyeckuin xapaktep XmMmm Xmeoro LIenocTHOCTb XMBbIX CUCTEM, KOTOpast
NposiIBNSAETCS BO B3aNMOAENCTBMW, COrNacOBaHHOM (PYHKLIMOHMPOBAHUMN BCEX YPOBHEN opraHn3aunm
XMVBOro

Hay4HbI [oKNnag , NPUMEPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET
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3awmra noaAroToBNEHHOro Matepuana B BUae Hay4yHoro goknaga. Tembl: [1poncxoxaeHune XunsHu
MepBryHas atmocgepa 3emnun AbUoreHHbIn cuHTe3 MNepBryHbIn BynboH MNpenbuonornyeckuini ot6op
MoHaTre o Bronornyecknx membpaHax Koauepsatbl MetepoTpodpbl ABTOTPOMLI AHa3pP0obbl A3pobbl
MpokapuoTbl AykapuoTbl Monobroa MeHobrnos Nctoprnyeckne KOHLENUUN NPOUCXOXOEHUS XNSHU:
KpeaunoHn3M, rmnotesa naHcnepMmnn, 0AHOKPaTHbI abroreHes, MOCTOSHHOE CaM03apoXAeHNe,
cTaumMoHapHoe CocTosiHue buonormyeckuii sBonOLMOHN3M DBONOLMS, ee aTpubyThl:
CaMOonpPOU3BONbHOCTb, HEODPATNMOCTb, HaNnpPaBNeHHOCTb buonornyeckas aBontoLUs SBOMOLNOHHASA
KoHuenums Jlamapka dapsuHuam CanbtaumoHnam CruHTeTMYeckas Teopus SBONIOLMM
MonekynapHas asontoums MeHohoHa DneMeHTapHas 9BOMOUMOHHAS CTPYKTYpa - MONynaums
OneMeHTapHbIi HACNEeACTBEHHbIA Matepuan - reHOOHL NoNynauun SNeMeHTapHoe SBNeHne
9BOMIOLMM - UBMEHEHME reHohoHaa NoNynsaumMm SnemMeHTapHble 9BOMOLMOHHBIE GDAaKTOpbI:
MyTaUMOHHbIV NPOLECC, NONYNSILMOHHbIE BONHbI, N30NALNS, eCTECTBEHHBIN 0TOOP Bopbba 3a
cywecTtBoBaHue PopMbl 0TbOpa: ABUXYLWINIA, CTABUNN3NPYIOWWNIA, ON3PYNTUBHBIA MUKpo3BontouUS
Makpoassontouns dusepreHuns Nctopusa XnsHm Ha 3emne n Metoabl UICCNnefoBaHns 3BOMOLUN
VIMeTb NOHATUS O reonormyecknx apax n nepmnogax Kpuntosom, goaHeposon CBA3b rpaHnL, Mexay
3pamu C reoniorm4eCcKUMn 1 NaneoHTONOrMYeCKMMM N3MeHEHNAMU HekoTopble BaXHerwmne
apoMopd03bl: POTOCKMHTES, 3yKapUOTbl, MHOFOKNETO4YHble, ckeneT OCHOBHbIE TaKCOHOMUYECKME
rPynnbl PACTEHWUI N XNBOTHBIX U NOCNEN0BATENBHOCTb MX 3BOMIOLIMM: - MOMIKOCKM - Pbibbl -
3€MHOBOAHblE (aMcdmbum) - MpecMbiKaoWMecs (PENTUANK) - NTULLLI - MIEKONUTAOLWNE -
FONOCEMEHHbIE - MOKPbITOCEMEHHbIE - LBeTKOBbIE MpokapnoTel dunoreHed OHTOreHe3 Agantaums
Apomopdoo3s lNoHaTne o gonope, hayHe MeTtoabl nccnenoBaHs 3BOMIOUMK: NANEOHTONOM S
(nckonaemble NepexogHble POPMbI, MaNEeOHTONOrMYecKue paabl, NoCnefoBaTelbHOCTb NCKOMAeMbIX
oopM) MeToabl uccnenoBaHns aBontoummn: buoreorpadust (ConocTaBneHne BUAOBOro coctaBa C
NCTOPUEN TEPPUTOPUIA, OCTPOBHbBIE DOPMbI, PENUKTLI) MeToabl ncCnenoBaHns 3BONIOLN:
Mopcdponornyeckre MetToapl (yCTaHOBNEHNE CBA3UN MeX Oy CXOOCTBOM CTPOEHMUS U POLCTBOM
CpaBHMBaeMbIX (POPM, pyaAMMEHTapHbIE OpraHbl, atasu3mbl) MeToabl nCcnenoBaHns 3BOTIOLNN:
aMbpuonornyeckme MeTonbl (3apoablleBoe CXOACTBO, MPUHLIMN pekanuTynsuumn) Metoabl
nccnenoBaHUs 3BOMIOLNN: FreHeTUYeckme MeTobl, METOLbl BOXUMUM 1 MONEKYNSIPHOI Bronoruu,
METOLbl MOOENVNPOBAHNS, 9KONOrM4yeckne MeToLbl

pegoepart , NpUMepHbIe TEMbI:

lMooroTtoska pedepara. Tembl: MonekynsipHble OCHOBbI XUM3HW MonunenTtnapl Kak npenwecTBEeHHUKN
6enkoB benkn kak BbICOKOMONEKYNSIPHbIE COeANHEHNSI C 0COObIM KOMMNEKCOM CBOWCTB
AMUHOKMCNOTbI - MOHOMEpPbI 6ENKOB YPOBHW opraHm3auny 6enkoBo Monekynbl (nepBryHas,
BTOPUYHAS, TPETUYHAS, YeTBepTMYHAs) PyHKLUMN BENKOB: oepMeHTaTNBHAS, PErynsiTopHas,
TpaHcnopTHas, 3aWuTHas, gurarenbHas Jiunuapl n ux PyHKUMK: aHepreTnyeckas, nunuaHble
MeMOpaHbl YrneBoabl U UX OYHKLIMW: aHepretTudeckas, CTpykTypHas Hykneotnabl - MOHOMEpbI
HYKNenHOBbIX KUcnoT HyknenHosblie kucnotbl (nonnHykneotuabl) - JHK, PHK A3oTucTtbie ocHoBaHUS:
afleHVIH, TyaHWH, UMTO3WH, TUMWH, ypauun KoMnneMeHTapHOCTb, KOMMIEMEHTapHbIe Napbl a30TUCTbIX
ocHoBaHuin KomnnemeHTtapHocTb uenen JJHK - ocHoBa BaXHeNWNX PYHKUNIA: XpaHEHNS 1 nepenayu
HacnencTBeHHOM NHpopmaunm PyHKUNN HYKNEMHOBBIX KUCOT U NPOLIECChl peaynnnkawumm,
TpaHckpunumm, TpaHcnauum MeHetunyecknin kog KogoH CBoictea reHeTUYeCKoro Kkoaa:
TPUNNETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb, YHNBEPCANIbHOCTb, OTCYTCTBME 3HAKOB
npenuHaHnsa mexay Tpunnetamm (kogoHamn) ['eHeTuka n asonouuns 'eHetuka N'eH Annenb
Xpomocombl ['eHoM [MeHoTn PeHoTmn CBOMCTBA reHETUYECKOro Mateprana: AUCKPETHOCTb,
HenpepbIBHOCTb, IMHENHOCTb, OTHOCUTENbHAsS CTabuNbHOCTb I3MEHYMBOCTL: Hacneoyemas
(reHoTunuyeckas, MytaumoHHas) I3aMeH4YnBOCTb: HeHacnenyemas (peHoTnnmnyeckas,
mMoamdmkaumoHHas) MytareHHble doakTopbl MpuynHbl MyTaumii Ceonctea MyTaumin Ponb Mytaumii B
9BOJIOUNOHHOM ripouecce [onynsaunoHHas reHetuka ['eHeTuyeckue xapakTepucTmky Nonynaunn:
HacnencTBeHHas reteporeHHOCTb ['eHeTuyeckne xapakTepucTuky Nonynaumm: BHyTpeHHee
reHeTn4yeckoe eNHCTBO [ eHeTu4yeckme XxapakTepucTukKn Nonynaumm: ouHaMmyeckoe paBHoBecue
OTAENbHbIX FEHOTUMOB

Tema 8. Skonorna u ectectBo3HaHve.
JoMalwHee 3aaaHune , NpUMepHble BOMpPOCHI:
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lMoarotoBka NUCbMEHHOMO AOMALIHEro 3a4aHus. Tembl: OkocucTeMbl NoHATUE 3KOCMCTEMDI
AnemeHTbl 3kocucTem (buoton, broueHo3) broTnyeckas CTpyKTypa 9KOCUCTEM: MPOOYLIEHTHI,
KOHCYMEHTbI, pefyLeHTbl Buabl npupoaHbIx 3KOCUCTEM (03epo, Nec, NyCTbiHA, TYHAPA, .., OKeaH,
6uocoepa) MNuuwesble (Tpodmyeckne) Lenu, nupamnabl SHepreTmyeckmne noTokn B 9KOCUCTEMAX,
npasuno 10% 3konornyeckme paktopbl: buoTnyeckmne n abnotmyeckme akTopbl, aHTPOMNOreHHbIe
pakTopbl POPMbl BMOTUHECKNX OTHOLIEHWI (XMWHUK-XEPTBA, Napasntnam, Heintpanuam) MNpenens
TonepaHTHOCcTN Cpena obutaHmsa 1 aKonormyeckas Huwa

Hayl-le||7| Ooknan , npuMepHbIe BOMPOCHI:

3awmTa noAroToOBNEHHOr0 Matepuana B Buae Hay4yHoro goknaga. Tembl: Buociepa BeuwecTso:
XWBOE, KOCHOE, BroreHHoe MeoxnmMmnyeckme OyHKLUMM XMBOro BELECTBA: - ra3oBas -
KOHLUEHTPaUNOHHas - AECTPYKTMBHAS - cpenoobpasyrowas - sHepretudeckas bruoreHHas Murpaums
aTOMOB XMMUYECKMX 3NIEMEHTOB bruoreoxmmmnyeckne NpUHLMMNbL MUrpaunn: CTpeMeHe K MakCumMymy
nposieneHns bnoreoxnmmyeckme NPUHUMMNbI MArpPaLMK: 3BONMOUNS BUOOB, YBENNYMBAIOLWUNX
6roreHHyto Murpaunto BnmsiHme kocMmyecknx oakTopoB Ha buocdpepy: paanaLmoHHbIA GOOoH,
MarHuTHoe none, POHOBOE N3NyYeHMe, CONHEYHO-3EMHbIE CBA3M (rennobronorns)

pedepart , NpUMEpPHbIE TEMbI:

MoarotoBka pedbepara. Tembl: MobanbHbIN 9KONOrMYECKUA KpM3NC 3arpsasHeHne oKpyXxarouwen
cpenbl (MHrpeoneHTHoe, donanyeckoe, OecTpykTnBHoe) MiHaonkatopbl rnobanbHOro 3K0NOrm4eckoro
Kpu3uca: - NapHUKOBbIN 3PJOEKT - UCTOLEHNE 030HOBOrO CNoS - Aerpagauns necHbix, 3eMesbHbIX,
BOAHbIX PECYPCOB - CHUXeHMe bropasHoobpasus MNMoHATME Hoocdhepbl Kak aTana pPasBUTUS
6uoccpepbl NpU pa3yMHOM PerynnpoBaHnM OTHOLWEHWNIA YenoBeka 1 NpMpoabl YCTONYMBOE pasBntue
Kak KOMMPOMMCC MeXay CTPEMNEHEM YENOBEYECTBA Y OOBNETBOPATL CBOU NOTPEOHOCTY 1
HeobX04MMOCTbIO COXpaHeHus bruocdoepbl 4ns Oy nywmnx NoKONeHun

Tema 9. Buocdpepa un yenosek.
LoMallHee 3afaHune , NPUMepHbIE BOMPOCHI:

lMoaorotoBka NUCbMEHHOrO goMallHero 3anaHus. Tembl: AHTponoreHes [NaneoHTonorus Npumarsl,
AnTponoungbl Henosek ymensii (Homo habilis), Yenosek npsmoxogsawmin (Homo erectus), HYenosek
pasyMHbln (Homo sapiens) HeaHoeptanbubl AnbTpynam Heonntunyeckas pesonioums 9Konornyeckune
NOCNeLCTBUS HEONUTUYECKOM pesonounn Kossonoumsa IKonornieckumi ctaTyc yenoeeka Pacbl
pacoreHes, BoamoxHble nyTu aBontoLmMmn Yenoseka, Ponb coumanbHbiX 1 GMONorm4eckmnx
9BOJTIOLIMOHHbIX PaKTOPOB

OTYeT , NPUMEPHbIE BOMPOCHI:
MoaroToBka oT4eTa no utoram paboTbl B CEMECTPE.
pedoepart , NpUMEepHbIE TEMBbI:

MoaroTtoBka pedpepaTta. Tembl: Yenosek B buoccpepe AHTponoreHes ManeoHtonorust MNpumartol,
AnTponounabl Henosek ymensii (Homo habilis), Yenosek npsimoxogswmin (Homo erectus), HYenosek
padyMHbln (Homo sapiens) Heanoeptanbubl AnbTpynam Heonntmnyeckas pesonioums 9Konornyeckune
NOCNeLACTBUS HEONUTUYECKOM peBonounn Koasonioumsa 9Konornyeckumin ctaTyc yenoeeka Pachbl
pacoreHes, BoamoxHble nyTu aBontoLmMmn Yenoseka, Ponb coumanbHbix 1 GMONormyeckmnx
9BO/TIOLIMOHHbIX 0aKTOPOB

Tema . UToroeas doopma KOHTpons

[MprMepHble BOMpPOCHI K 3a4eTy:

[MpyMepHbIA NepeyveHb BONPOCOB K 3a4eTy

. BeegeHue B kypc "KCE". AkTyanbHoCTb, uenu n 3agaqu kypca "KCE".

. Hayka v eé ponb B kynbType.

. Kputepuun otnm4ms ryMmaHUTapHoOro 1 eCTeCTBEHHOHAYYHOro 3HaHUM.

. XapaktepHble 4epTbl HayKW.

. CTpyKTYypa 1 QoyHKLMN HayKW.

. Bungpbl ectecTBeHHbIX Hayk. [lpeaMeT eCcTecTBO3HAHUS.

. Kputepuun v HopMbl Hayku (Hay4HOCTW 3HaHui). MNpuHUMnbl Beprudomkaumm n goanbcudmkaumm.
. CTpykTypa Hay4Horo nosHaHuns. CTpykTypa, MeTo4bl M NPUHLMMNBI HAYYHOrO NCCNEen0BaHUS.
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9. HayyHasa Teopus n ee cTpykTypa.

10. Knaccudpmkaumst Hay4HbIX TEOPUIA.

11. ObwMme 1 YacTHble MeTobl HayKMW.

12. 9TUKa HayKw.

13. CnCTEeMHbIN noaxon B 3yyeHun matepun. NoHATMe matepun, OopMbl ABUXEHUS MaTEPUN.
14. Mogenu passuTns Hayku.

15. Hay4Hble pesonounn.

16. Bo3HukHOBeHMe Hayku. [Mpennocbinky OopMUPOBaHNS HaYKMW.

17. AHTUYHag Hayka. Beoywme Hay4Hble MPOorpamMmbl aHTUHHOM HayKW.

18. CpenHeBekoBas Hayka. OCHOBHbIE YepPTbl CPEOHEBEKOBOW HayKMW.

19. HayyHas pesontoumsa XVI-XVII Be. Pabotbl H. KonepHuka, I'. Manunes, V. HetoToHa.
20. Knaccuyeckas Hayka. Cneumcpuyeckre 0COOEHHOCTU KNacCUYeCKom HayKu.

21. Hosenwas Hay4yHas peBonioLms B eCTecTBO3HaHUN. Heknaccudeckas Hayka (M. MnaHk, A.
OnHwTenH, J1. ge Bponnb n op.).

22. CoBpeMeHHas Hayka. OCHOBHbIE YepTbl MOCTHEKNACCUYECKOR HayKW.

23. CTpyKTypHble YPOBHM OpraHmsaumu matepuun. CTpykTypa MUKpomMmpa.

24. OneMeHTapHble YacTuLbl.

25. dusnyeckas kapTnHa mmpa.

26. Obwas n cneumnanbHas TEOPUN OTHOCUTENBHOCTMU.

27. IpuHUMbI COBPEMEHHON PU3NKMN.

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

30. PasButne Hay4yHOM KOCMONOrnn.

31. CtpykTypa BceneHHoi.

32. NpouncxoxneHne BecenenHon. Mogenb pacwupstoweincs BceneHHON. 9kcnepnuMeHTanbHbie
nogTeepXaeHns mooenu ropsden BeceneHHo.

33. MNpowucxoxaeHne CONHEYHON CUCTEMDI.

34. CtpoeHune 1 aBonioumsa 3emnu.

35. XvMunyeckas kapTnuHa mupa.

36. Xvimmnyeckune npoueccol n cuctembl. MNMpuHumn A. Jle Warenbe.

37. Buonorus kak Hayka o xusoM. OTanymne XmnBoro 0T HEXMBOrO.

38. CTpyKTypHblE YPOBHM OpraHM3aumnm Xn3sHMu.

39. OCHOBHbIe KOHLEeNUUN NPOUCXOXOEHNS XUSHW.

40. Vctopuryeckue aTtanbl pa3BuTusl XUsHu (reonormyeckmne spbl 1 nepunogpl).

41. CoBpeMeHHas nunm cnHTeTnyeckas (obwas) Teopusi SBOMOLUN.

42. Knetka. E€é cTpoeHne n doyHKUNOHNpOBaHE.

43. ['eHeTnka n npakTtuka. [lpeomert reHeTuku.

44. [MpouncxoxaeHne 1 3BonouUns Yenoseka (aHTPONoreHes).

45. buocoepa, TexHocgepa, Hoocdepa.

46. OCHOBbI 3KONOrnNNn.

47. OCHOBHble pe3ynbTaTbl counobronornm.

7.1. OcHOBHas nuTteparypa:

1) Py3aBuH I". . KoHuenuumn coBpeMeHHOro ectectBo3HaHms: Yuebnuk / .. Py3aBuH. - 3-e uag.,
ctep. - M.: UH®PA-M, 2012. - 271 c.
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http://znanium.com/bookread.php?book=232296

2) PomaHoB B. IN. KoHuenunm coBpeMeHHOro ectecTBo3HaHusl.: YuebHoe nocobue onsi CTyAeHTOB
By3oB / B.lN. PomaHoB. - 4-e n3a., ucnp. u gon. - M.: Byaosckuii y4uebHuk: MHPPA-M, 2011. - 286 c.
http://znanium.com/bookread.php?book=256937

3) bepaHukosa, B.M. KoHuenuun coBpemMeHHOro ectecTtBo3HaHus [TeKCT: anekKTPOHHbIA pecypc] :
KOHCMekT nekumi / B. M. BepaHukosa ; M-Bo obpasosaHuns n Haykn P®, KasaH. (Mpusonx.) deanep.
YH-T, IH-T domnaukn, Kad. Bbldncn. omsmkm n MogennmpoBaHmns oms. NpoLeccos .? SNeKTPOHHbIe
naHHble (1 doann: 1,19 M6) .? (KasaHb : KasaHckuin penepanbHbiii yHuBepcutet, 2014) .? 3arn. ¢
aKpaHa .? Ons 3-ro kypca .? Pexum gocTtyna: TonbkKo A1 CTyOEeHTOB U COTPYAHNKOB KDY

http://libweb.ksu.ru/ebooks/06-1Ph/06_143_A5kl-000668.pdf

4) HypynnuH, P.A. KoHuenuun coBpeMeHHOro ectectTBo3HaHms [TeKCT: aNeKTPOHHbIA pecypc] :
yuyebHo-meToamyeckmin komnnekc / P. A. HypynnuH ; KasaH. penep. yH-T .? OnekTpoHHble AaHHble (1
carin: 1,06 M6) .? (KasaHb : KasaHckuii coepepanbHbiil yHusepcutet, 2011) .? 3arn. ¢ akpaHa .?
Pexum gocTtyna: OTKpbITbIN .?

http://libweb.ksu.ru/ebooks/16_FF/16_090 2012 _000146.pdf

7.2. JlononHuTenbHasa nuteparypa:

1) Newkesuy T. ['. KoHUeNuMyM COBPEMEHHOro eCTECTBO3HAHMSA: COLMOryMaHmTapHas nHTepnpeTtauns
Cneungukn CoBpeMeHHom Haykm: YuebHoe nocobue / T.I". lewkesuu. - : HALL UHdpa-M, 2013. - 335
c. http://znanium.com/bookread.php?book=342109

2) NyceiixaHos, M. K. KoHuenumnm coBpeMEHHOro ecTeCTBO3HaHMS [DNEKTPOHHbIV pecypc] : YuyebHumk
/ M. K. T'yceixaHos, O. P. Pagxabos. - 7-e uag., nepepab. n gon. - M. : Uiagatenbcko-Toprosas
kopnopaums 'Oawkos n K-, 2012. - 540 c.

http://znanium.com/bookread.php?book=415287

3) Knsirnn, H. B. CoBpeMeHHas Hay4yHast kapTuHa Myupa [9nekTpoHHbI pecypc] : yyeb.nocobue / H.
B. KnaruH. - M.: Iloroc, 2014. - 264 c.

http://znanium.com/bookread.php?book=468939

7.3. UHTepHeT-pecypcChbl:

Kypc nekumm no gncumnnnHe ?KoHuenumm coBpeMeHHOro eCTecTBo3HaHma? -
http://www.limm.mgimo.ru/science/

Kypc nekumin no gucumnnunHe ?KoHuenumMm COBPEMEHHOr0 eCTeCTBO3HaHUA? -
http://www.ugatu.ac.ru/ddo/KSE/01/index01.htm

Nekuun no gucumnnmHe ?KoHuenumm COBPEMEHHOrO eCTECTBO3HAHNSA? -
http://gendocs.ru/v24113/nekunn_-_KoHUEeNuUMM_COBPEMEHHOI0_eCTeCTBO3HaHUA

Hedenpbes [O.A., Boposckux B.C., Nanees A.U., BepaHukosa B.M., Iémun C.A., MNManunwes O.1O.
EctecTBeHHOHay4yHas kapTuHa Mupa / Hayd. ped. H.A. CaxubynnuH. ? KasaHb: KazaH. yH-1, 2011. ?
Y. 2. ? 221 c. - http://www.kpfu.ru/main_page?p_sub=8514

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne ancumnnanHbl "COBpeMeHHbIe KOHUenuun ectecTso3HaHns" npeanonaraeT NCrnoJsib3oBaHNe
cnenytouero matepumalibHO-TEXHNYECKOro obecneveHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Ins obecneyeHns ycnewHoro y4ebHOro npouecca Ha CEMMHAPCKNX 3aHATUAX NO ANCLMNINHE
"CoBpeMeHHbIe KOHLEeNuun eCTeCTBO3HaHMA" OOMXKEH NCMOMb30BaTbCS KOMMbIOTEPHbIA Knacc Ans
NpoBeOEHNS TECTOBbIX 3aHATUIA U NpocmoTpa DVD-anckos no temam, Tpebytowmm bonee rnybokoro
OCBOEHMS NpW MOMOLLM BMU3yanusaunm Ha gucnnee (npoucxoxaeHue n asonouns BeceneHHowm,
npouecchl B Hegpax ConHua v 38e3[, BHYTPUKNETOYHbIE Npouecchl 1 T7.4.) Bo3MOXHO nposeaeHune
HEKOTOPbIX NEKLUMOHHBIX 3aHATUIA C NPUMEHEHUEM MYNbTUMELNAHOrO 060pyn0oBaHMS
(BMOoeonpoekTopa, HoyTbyka) Unun HarnsagHbIX CPeacTB 0byYeHus.

MNporpamma coctaBneHa B cooTBeTcTBUM € TpebosaHnamm ®IFOC BIO un yyebHbiM nnaHom no
HanpasneHnto 030300.62 "lcuxonorna” n npodounno NOAroTOBKN HE NPeayCMOTPEHO .
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