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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

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

1. LLenn ocBoeHnsi AUCLUMUMNIINHDI
Llenn oceoeHusa ancumnnmHbl 'KoHuenumm coBpemMeHHoro eCTeCTBO3HaHNS'":

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

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

- oopMMpOBaHMe NPeaCTaBNEHWNI O KNOYEBLIX 0CODEHHOCTSIX CTpaTermin eCTecTBeHHOHAY4YHOro
MblLWEHUS;

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

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

3anaym ocBoeHus ancumnnnHbl 'KoHuenumm COBpEMEHHOro €CTeCcTBO3HaHNA":

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

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

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

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

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

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

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

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

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

- MOHUMaHWE PONM UCTOPUYECKMX U COLIMOKYbTYPHbIX (DAKTOPOB M 3aKOHOB CaMOOpraHn3aumm u B
npoLecce pasBUTMS €CTECTBO3HAHUSI U TEXHUKK, B NpoLiecce auanora Hayku 1 obuecTsa.

2. MecTo AUCLMMNAMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenbHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumnnnHa BkntodeHa B pasaen " 51.B.0 0.2 OucumnnnHel (Mogynm)" OCHOBHO
obpasosaTtenbHol nporpammbl 44.03.01 MNeparornyeckoe obpasoBaHmne U OTHOCUTCS K
obszatenbHbiM aucuunanHaM. OcsavBaeTcst Ha 3 Kypce, 5 cemecTp.

YyebHasa omncumnimHa ocBanBaeTcst Ha TpeTbeM Kypce bakanaepuara (3 ceMecTp).
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

ObweobpasoBatenbHas aucumnanHa 'KoHUenumm CoBpeMEHHOro eCTECTBO3HaHNS' NpeiHa3Ha4YeHa
L5 NOArOTOBKM 6akanaBpoB v CNeLManicToB No ryMaHUTapHbIM U 06LWeCTBEHHbIM (CoLManbHbIM)
HanpaeneHusM. Ee ocHoBHoe Ha3Ha4YeHue - coAencTeme nony4yeHnio 6a3oBoro BbICLEro
06pa3oBaHusi, cCrnocobCTBYOWEro AanbHenWeMy pasBuTUO NTMYHOCTU. B pamkax nayvyeHus
OVCUMMNNINHBI CTYIEHTbl 3HAKOMSATCSA C MaHOPaMOWi YHMBEpPCanbHbIX METOA0B M 3aKOHOB
COBPEMEHHOro eCTECTBO3HAHMS, AEMOHCTPUPYIOWEro CreUnduKy paunmoHanbHbIX METOLOB
NO3HaHMS OKPYXXaroLWero Mupa.

HasHauyeHne ancumnnmHbl 'KOHUENUUN COBPEMEHHOMO eCTECTBO3HAHNS' - 03HAKOMNEHME CTYAEHTOB
C HEOTBEM/IEMbIM KOMMOHEHTOM €LMHOM KyNbTypbl - ECTECTBO3HAHUEM, (DOPMUPOBAHME LIENTOCTHOMO
B3rNnsaa Ha oKpyXatowuii Mup. STO CBSI3aHO, MPeXAe BCero, C TeM, YTO pauMOHabHbIiA
€CTeCTBEHHOHAyYHbIi METOA MPOHMKAET B FyMaHWUTAPHYO U coumManbHyto cdoepsbl, y4acTBys B
PopMMpoBaHMM CO3HaHNS 0bWecTBa, U, BMECTE C 3TUM, NpuobpeTaeT Bce Honee yHMBepcanbHbIl
A3blIK, aAeKBaTHbIA PUNOCOMMU, MCUXONOTM, COLMANbHBIM HAayKaM U Aaxe UCKYCCTBY.
dopMupytoLLYOCS TEHAEHUUS raPMOHNYHOIO CUHTE3a ABYX M3HAYanbHO NPOTUBOCTOSIUMX
KOMMOHEHTOB KyNbTypbl CO3BY4HA NOTPEOHOCTN 06WeCcTBa B LLENOCTHOM MAPOBO33PEHUN, YTO TaKXe
NoAYepKMBaET aKkTyanbHOCTb NpeanaraeMol ANCLUUMANHDI.

JducumnnmHa aBngeTtcsa NpoaykToM MEXANCUNNANHAPHOro cnHTe3a. Ee adpdbekTnBHoE
NpenoaHeceHne N N3y4yeHne BO3MOXHbI HA OCHOBE MPUMEHEHNS eQNHOW
3BO/MOLIMOHHO-CMHEPreTUYecKon napaaurMbl, CNocobHo 06 beANHNTL OBA KOMMOHEHTA
COBPEMEHHO KynbTypbl. Takum 06pasom, B pamkax npenogasaHns GaHHOW OUCLMNINHBI
CYLLECTBYET BO3MOXHOCTb OTPaXeHnsi 0O bEKTVBHON 3aKOHOMEPHOCTW Pa3BUTUNS HAYYHOrO 3HAHUS,
HEeM36eXXHOCTN CMEHbl TUMOB Hay4YHOW PauVoOHaNbHOCTM U NapagurM eCTeCTBO3HAHUSA, 0O bSCHEHNS
NOTPEeBbHOCTM B LIENOCTHOM KYNbType B Halle KPU3NUCHOE BPEMS.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwucpoBka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 CnocobHOCTb MCNONb30BaTh OCHOBbLI PUNOCOGICKIMX U
(0bLekynbTypHbIE COUMOryMaHNTapHbIX 3HAHWA ons (OOPMUPOBAHNS HAYHHOrO
KOMNeTeHLmm) MUPOBO33PEHNS
OK-3 CnocobHOCTb MCNONb30BaTh ECTECTBEHHOHAYYHbBIE U
(0BLwekynbTypHbIE MaTemaTMyeckue 3HaHus 4ns OPUEHTUPOBAHNS B COBPEMEHHOM
KOMNeTeHLmm) MHCPOPMALIMOHHOM 0bLwwecTBe
OriK-1 COTOBHOCTb CO3HaBaTb COLMabHYK 3HA4YMMOCTb By ayuiei
(npodheccunoHanbHbie npodpeccumn, obnapgatb MOTUBALMEN K OCYLLECTBNEHNIO
KOMNeTeHLmm) NPOdECCMOHANbHON OEATENbHOCTU
k-2 CnocobHOCTb MCNONb30BaTb COBPEMEHHbBIE METOLbI 1
(MpodheccuoHansHele TEXHONOrnM 0by4YeHNs n ,EI,VIaFHOCEVIKVI
KOMMeTeHuunn) y

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:

1. OONXEH 3HAaTb:

- COBPEMEHHbIe NpeaCcTaBNeHns 0 3aKOHaxX COBPEMEHHOIO eCTECTBO3HAHMS;

- 3aKOHbl NPOCTPAHCTBA U BPEMEHM;

- KYNIbTYPHO-GOMNOCOdICKME OCHOBbLI 6Naronosly4Horo CywecTBOBaHMS N PasBUTUS XU3HU Ha 3emne;
- COOTHOLEHNS MaTepuanbHOM N OYXOBHOM KyNbTyp N UX POMb B MO3HAHUM OKPYyXarowero Mnpa;

- NyTN ONTUMaNbHOr0 B3auMOOENCTBMS YenoBeka C NpUpoLon;

- B3aUMOCBS31 Mexay 6naronpusiTHbIMU YCNOBUSIMUA OKPYXXatoLlein cpeabl U 300POBbEM, a TaK Xe
obwum bnaronony4ynem yenoseka Ha 3emne;
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia

npenonasatens, 6/c OemuH C.A.

- Npasuno: 'He Npupoaa Ong Yenoseka', a 'yenosek ong npupodpbl', OTKyaa BbiTeKaeT yCnosume
ajanTtauum K gaHHon npupoae.

2. DONIXEH yMeTb:

- 00 bACHATb ONTMMaNbHOE B3aMMOAENCTBME YENOBEKA C NPUPOLON;

- OLeHMBaTb CTeneHb OTKIOHEHWNS YCNOBUIA OKpYXalowwern cpebl OT ONTUMAaNbHOro YPOBHS;

- Pa3bsICHATbL POJb U 3HAYEHUE HayYHO-0B0CHOBAHHOIO M FPAMOTHOIrO OTHOLWEHNS K OKpYXKatoLel
cpene v ee npobnemam, nyTeli BOCCTAHOBNEHMWSI FAPMOHUM B MPUPOAE.

3. ONXeH BnafeTth:

- HaBblkaMy TBOPHYECKOro 0000LWEHMS NOMYYEHHbIX 3HAHWIA;

- HaBblkaMy KOHKPETHOrO U 06 bEKTUBHOMO U3NOXEHWUS CBOVX 3HAHWI B MMCbMEHHOI 1 YCTHOW
doopmax;

- paunoHanbHO-NOrMYecKUMN MeToAaMN PELIEHMS! FTe0Normyeckinx, BrocgepHbIX, HOOCHEPHDIX 1

00lLeYenoBeYeckmx 3a4a4 B CBeTe OOCTUXEHUN COBPEMEHHON eCTeCTBEHHOHAYYHOW TEOPU U
NPaKTUKK;

- METO4AMN AMANEKTUYECKOr0 MUPOBO33PEHNS (MHOYKUNSA N AedyKumns, CACTEMHbIE METOAbI
MbILWEHNS);

- BO3MOXHOCTSMU CamMopasBUTUS YenoBeka, ero no3UTUBHOM camopeannsaumm un
CaMOCOBEPLUEHCTBOBAHUS B YC/TOBUSX NPUEMIEMOr0 COXPaHEeHUs N pasBUTUA OKpyXarolwern cpeabl.

4. NONXeH OeMOHCTPUPOBAaTb CNOCOOHOCTb 1 FOTOBHOCTb:
- NPUMEHSTb NONYYEHHbIE 3HAHWNS Ha NPaKTVKE N B CBOE NPOCDECCMOHANbHON OeATENbHOCTY.

4. CTpyKTypa U cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBnseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONSA AUCLMMINHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunnmHe/ MOaynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paborThbl,

Pasnen
Henens UX TPy A0EMKOCTb Tekywue copmbl
NI wcuwnnaue/ - (CeMecTPoeyectpa (8 acax) KoHTpon
Nex ““I'IpaKmqecmeHaﬁopaToprle
L 3aHATUSA paborbl

Tema 1.

EcTtecTBO3HaHME Kak

oTpacib Hay4YHOro

noaranu. Mucomertoe

EcTtecTBO3HaHME Kak
1. enMHas Hayka o 5 1-2 2 4 0 3apjaHve

npupone. BaxHenwne YCTHbIr onpoc

3aKOHOMEPHOCTU

pasBUTUS

eCTeCTBO3HaHu4.

PernctpaumoHHbIn Homep
Crpanuua 5 us 21.
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

Buabl n yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTponsi
Nekumu MpakTnyeckmelllaboparopHbie
3aHATNA pa601b|
Tema 2. dunsnka n ?_IlCTHbm ornpoc
€CTEeCTBO3HaHMe. 5 3.4 5 4 0 ﬂgﬁ;mﬁ:goe
‘IFpocTpaHCcTBO, BpeMms, sanaHme
CUMMeETpUS.
YCTHbIN onpoc
Tema 3. CTpyKTypHblE lMncbMeHHoe
.|ypOBHM opraHnsaumm 5 5-6 2 4 0 JomallHee
Martepumu. 3agaHue
Tema 4. Ssonoumns Eomﬁgmﬁggoe
BceneHnHonm.
|KooMoroHns u 5 7-8 2 4 0 3apaHve
€CTEeCTBO3HaHMe. YCTHbI OMpoC
lNMncbMeHHoEe
Tewma 5. Xumus 5 | 910 | 2 4 0 lsananve
‘lectecTBO3HaHME. .
ecTecTsosHanne YCTHbIN onpoc
Tema 6. 3aKOHbI lMucbMeHHoe
TepMOONHAMUKN. 3aKOH nomalwHee
.|Bo3pactaHus aHTponun.| 5 11-12 2 4 0 3apjaHve
CwuHepreTuka. YCTHbIN onpoc
Tema 7. Buonorus n Egﬁzmi::oe
€CTEeCTBO3HaHMe.
‘FeneTvika u 5 13-14 2 4 0 3agaHue
€CTEeCTBO3HaHMe. YCTHII onpoc
MucbmeHHoe
oMauHee
Tema 8. Skonorms un A
lecTecTBO3HANME 5 15-16 2 4 0 3agaHuve
' YCTHbIN onpoc
[MncbmeHHoe
oMauiHee
Tema 9. buocdepa u A
fjoma . tepa 5 | 1718 | 2 4 0 3anaHme
: OTtyert
Tema . Itoroeas 5 0 0 0 OKk3aMeH
" |doopma KoOHTpoOnSA
NToro 18 36 0

4.2 CopepXxaHume ONCLUMIUHDI

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

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

"'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 (4 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 ounamndecknx saHaHmm. duamyeckas kaptuHa mupa. lNMprHUMnb COBPEMEHHOWN PU3NKU.
Passutne npencraeneHnin 0 matepumn n asuxeHun. Passutne npencraBneHnin 0 B3anMoaencTBUm.
Teopus Bonbworo O6beanHeHns n CynepobbeanHeHns. SBonouMs NpeacTaBneHnii o
NPOCTPaHCTBE 1 BpeMeHW. [puHLMNbI CUMMETPUKN N 3aKOHbI COXPaHEHWS.

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

CneunanbHas Teopust oTHocutenoHocTn. Oblwas Teopust OTHOCUTENBHOCTW.
Tema 3. CTPYKTYpHble YPOBHU OpraH1u3aumm Matepuu.

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

Mukpo-, Makpo-, Merammpbl.

npakTnyeckoe 3aHsitne (4 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.

npaktnyeckoe 3aHsitne (4 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)):

XuMunyeckas kapTuHa mmpa. CTpykTypa XMMUYECKOro 3HaHWS.
npaktudeckoe 3aHsitne (4 yaca(os)):

OpraHunsauns Matepun Ha XMMMYECKOM ypoBHe. MNpoLecchl Ha XMMUYECKOM YPOBHE OpraHmn3aumnm
MaTepun.

Tema 6. 3aKOHbl TepMOAUHAMUKWN. 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 (4 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
KOHLENUUM NPOVNCXOXAEHNS XN3HU. cTopuryeckune atanbl pa3Butus XmnsHu. CUHTeTu4eckas
Teopwus aBonounn. brionornyecknii 3BONIOLINOHN3M.

npakTundeckoe 3aHsitne (4 yaca(os)):
OCHOBHblE NOHATUS U NPeacTaBneHns reHeTukn. KogupoBaHue HacneaCTBEHHON MHApopMaLmMK.
Tema 8. Skonorms u ectecTBO3HaHue.
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):
Yrto Takoe akonorna? MNpeameTt n cTpyktypa akonoruun. Llenu n 3agayn akonorun. OCHOBHbIE

NOHATNSA SKONOrnn.

npaktudeckoe 3aHsitne (4 yaca(os)):
9kocuctembl. OCHOBHbIE acnekTbl 3KONOrMY4eCckoro Kpmaunca.
Tema 9. Buocdepa u yenosex.

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

Yenoeek, bnocoepa 1 kocMmyeckne umknbl. Yenosek B buocdoepe. TexHocdepa. Hoocdepa.
KoHuenunn nponcxoxneHns Yyenoeeka.

npaktnyeckoe 3aHsitne (4 4aca(os)):
MpowucxoxneHune n agontouns yenoseka. OCHOBHbIE pe3ynbTaTbl COLMOONONOrN.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

YCTHOMY OMpocy

Buabi
Paspen Cemect Hepensa | camocTosiTensHon [TPyAo0eMKOCTb g%%“g:;';::;gﬁg;
AuncumnnnHbl pcemecha pabortbl (B yacax) 260TbI
CTYyAEHTOB P
Tema 1.
ESTZSTEO::iHH"ger;aK NOLroToBKa MucbMeHHoe
I'IOF;HaJI-I-WISI y [OMaLLHEro 2 [oMmaluHee
: 3a0aHuns 3agaHue
EctectBo3HaHMe kak 5 1-2
‘leonHas Hayka o
npupone. BaxHenwune
3aKOHOMEPHOCTM noAaroToBka K .
pasBUTUNSA YCTHOMY Onpocy 2 YCTHbI 0MpoC
€CTEeCTBO3HAaHMS.
T > rnoaroTtoBka NMncbmeHHOE
ema <. Pnanka n OOMalHero 2 nomalHee
|ecTecTBo3HaHMe. 5 3.4 |3apanus 3agaHne
[MpocTpaHCcTBO, BpeEMS, HOLrOTOBKA K
CUMMETPUS. 2 YCTHbIN on
P YCTHOMY Onpocy c onpoc
rnoaroTtoBka NMncbmeHHOE
Tema 3. CTpyKTypHble JOoMallHero 2 nomatuiHee
.|ypPOBHM opraHusaumm 5 5-6 [3adaHus 3apjaHuve
marepuu. MOAroToBKa K o
2 YCTHbIN on
YCTHOMY onpocy ¢ onpoc
T 49 rnoaroTtoBka NMncbmeHHOE
B‘;Zﬁe%o;o“*o””" OOMalHero 2 nomalHee
) . - 3a0aHuns 3apaHue
Kocmoronums m 5 7-8 I'IOiFOTOBKa ” A
€CTecTBO3HaHMe. 2 YCTHbIV on
YCTHOMY onpocy ¢ onpoc
noaroToska MNucbmeHHoe
JOoMallHero 2 nomauiHee
Tema 5. Xumunga n
) - 3a0aHuns 3apaHue
€CTeCTBO3HaHMe. 5 9-10 I'IO'iI'OTOBKa ” A
2 YCTHbIV on
YCTHOMY Onpocy ¢ onpoc
Tema 6. 3aKOHbI rnoaroToBka NMncbMmeHHOE
TepMOONHAMMKN. 3aKOH JomatHero 2 AoMallHee
.|Bo3pacrtaHuns aHTponun.| 5 11-12 [3afaHu4 3apjaHue
CuHepreTuka. noaroToBka K -
P OAroToekd 2 YCTHbIN onpoc
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Buabli
N Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;gzg;
AduncumnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYLEHTOB P
T 2 B noaroToBka lNMncbmeHHOE
egreaCTéosmHan?/lrgﬂ " OOMalHero 2 nomalHee
) : - 3agaHuns 3agaHue
! reHeTmka u ° 1 HoﬂﬂFOTOBKa K i
€CTecTBO3HaHMe. 2 YCTHbIN on
YCTHOMY Onpocy c onpoc
noaroToBska MNucbMeHHoEe
JoomaluHero 2 nomauiHee
Tema 8. 3konorunsa n
) - 3agaHuns 3agaHue
8 €CTeCcTBO3HaHue. 5 15-16 HOﬂﬂFOTOBKa ” A
2 YCTHbIN on
YCTHOMY Onpocy ¢ onpoc
noaroToska NucbMeHHoEe
JgomaluHero 2 nomauiHee
Tema 9. buocgoepa n
) - 3agaHuns 3agaHue
> Henoeex. ° 178 HOﬂﬂFOTOBKa K -
oTueTy 2 Ortyer
NTtoro 36

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs

MeToanyeckue pekoMeHgauunn onga npenonasartens

Inga ycnewHoro npenonasaHnsa gmcumnanHbl 'KoHuenumm CoBpeMeHHOro ectecTso3HaHuns'
HeobxoaMMO UCNONb30BaTh HE TONbKO TPAAMUMNOHHbBIE CDOPMbI 0OYYEHNS, HO 1 BOBMOXHOCTH
NPUMEHEHNS UHTEPaKTUBHbIX GOOPM (CM. 1. 8).

MeToaunyeckne pekoMeHoauum ons cTyaeHToB (TpeboBaHUs K HanUcaHuio pegepaTos)
TpeboBaHuns K cofepxaHuto pegepara:

1) Pedoepat nonxeH BkoYaTb B CEOS TUTYNbHbIA UCT, OrNaBneHne, BBEAEHNE, OCHOBHYHO
cogepxarenbHyIo 4acTb, 3aK/OHEHME U CMIMCOK NuTepaTypsbl.

2) Ha TuTynbHOM nnucTe BBEpXy 0003HAYal0TCA Ha3BaHUe By3a, MHCTUTYTA; B LIEHTPE Nocne Crnos
'PED®EPAT' - HanMeHoBaHMe TeMbI, pamMnnms, UMs 1 OTYECTBO ee aBTopa, HOMEP rpynnbl; BHA3Y -
rof HanucaHns paboTol.

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

4) OcHOBHasa cofepxartenbHas YacTb pedoepara 4ennTCs Ha pasaenbl, COeAUHEHHbIE obLwei
NOrMKOW aBTOPCKUX CyXaeHuin. Kaxabiii paznen LONXeH UMETb CBOe HadBaHve 1 0603Ha4YaTbCcs 1 B
ornasneHun, N B cogepxatenbHon Yactu. Vicnonb3oBaHue B pedbepare MbIC/en 1N BbIBOOOB YHEHbIX
JOMXHO COMPOBOXAATbCS CCbIIKaMN Ha UX TPYAbl HA TEX CTpaHMLaX, rae OH1 NpuBoaaTCS.
Bo3moXHbI fiBa BapraHTa CCbiNok: B bmbnunorpacmyeckom cnucke B KOHUE pedeparta, B Buae
CHOCKW Ha CTpaHuLe BHM3Y - NOC/e BCEro CTpaHM4YHOro Tekcra.

5) 3akntoyeHne npeacTaensieT cobol BbIBOALI, K KOTOPbIM NPULLEN aBTOP B pe3dynbTarte
03HaKOMJIEHMS C N3bpaHHO TEMOIA, MOMbITKY aHann3a NPeacTaBNeHNn 0 Hell N OTPaXeHUS
cobCcTBEHHOTrO ee 'BuaeHns'. [laHHblil pasnen paboTbl MOXET MMeHoBaTbCs NPocTo: 'BuiBoab!'.

6) B cnncok nutepartypbl cnenyeT BHOCUTb NLb Te UCCNefoBaHUs, KOTopble AeNCTBUTENbHO
NPOYUTaHbI M UCMONb30BaHbl aBTOPOM, a He BCE Te paboTbl, KOTOPbIE 3HAKOMbI aBTOPY NKLWb MO
HasBaHUsM.

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

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

3) TekcT xenatenbHO LOMXEH ObiTb BbINOMHEH B PYKOMMCHOM Buae. PaboTta nonxHa 6biTb HanMcaHa
OOHVM NMOYEPKOM.
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4) B cny4ae HeobxoamMmocTy pedpepaT MoXeT BbiTb CHabXEH UNNOCTPATUBHLIM MaTeEpPUanomM -
cxemamu, Tabnuuamu, guarpaMmmamu.

5) SA3bik pedoepaTa fonXeH ObiTb NPOCTbIM, MOHSATHLIM Y FPAMOTHbIM.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. EcTecTBO3HaHMe KaK OTpacnb Hay4HOro no3HaHus. EctectBo3HaHue Kak eguHas
Hayka o npupopae. BaxHenwune 3akOHOMEPHOCTN pa3BUTUS €CTECTBO3HaHUS.

MNucbMeHHOe aoMallHee 3aaaHue , NPUMEpPHbIE BOMPOCHI:

[MoaroToBka NMMCbMEHHOrO AOMAaLWHEro 3agaHus. HayyHboln MeTod No3HaHUs YPOBHU Hay4HOro
MO3HaHMA: 3AMANPUYECKIMIA, TeopeTndeckmin 'mnotesa NposepsaeMoCcTb Hay4HbIX runoTe3 Hay4Has
Teopust Teopema Kputepmm Hay4HOro 3HaHus: 06 bEKTUBHOCTb, JOCTOBEPHOCTb, TOYHOCTb,
CUCTEMHOCTb MeToabl Hay4YHOro NO3HAHNS: - HABNKAEHME - KCNEPUMEHT - MHOYKUMS - 4eayKLmns
-aHann3 - CMHTEe3 - MoaenmpoBaHue - abetparunposanune MNpuHuun Bepudbukauum MpuHUMM
danbcndomkaumm PyHKUMM Haykn: 06 bSCHUTENbHAS, onucaTenbHas, NMPOrHoCTNYeckas,
MUPOBO33peHYECKas, cucTemaTnanpyroLwas, Npon3soacTBEHHO-NpakTuyeckas MpuHumun
cootBeTcTBMA Obnactb NpumeHnmMocTn Teopmmn CooTHOWEHME abCONOTHOM U OTHOCUTENBHON NCTUH
EctecTBO3HaHME 1 ero ponb B KynbType EcTecTBo3HaHMe EcTeCcTBEHHbIE HAYKN: onU3unKa, XUMUS,
6uonorns, reonorns, actpoHomus, akonorns JuddepeHumauns Hayk NHTerpauns Hayk
MaTtemaTuka Kak s3blk eCTeCTBO3HaHUS ['yMaHUTapHble Haykn ICTOPUYHOCTb 3HAHNS
EcTtectBeHHOHay4YHas KynbTypa ['ymaHutapHas kynotypa LBe KynbTypbl U B3aMMOCBA3b MEXAY HUMMN

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

[MpoBeneHme ycTHOro onpoca. 9Trka HayyHblx nccnegosaHuii. [llceBsooHayka STn4eckne NnpuUHUMnbI
Hay4HbIX UCCNEOOBAHUI: -CaMOLEHHOCTb MCTUHbI - ICXOAHbINA KPUTMLM3M - cBOOOAA HAy4YHOro
TBOPYECTBA - HOBM3HA HAY4YHOro 3HaHUS - PaBEHCTBO YYeHbIX nepen NMMUoM NCTUHBDI -
obwenocTynHoCcTb NCTMHbI [ceBnoHayka NceBaooHayku: - acTponorus - napancmuxonorus - yonorms
- BUosHepreTnkKa - AesnaHTHas Hayka OTanyYnTenbHbie NPU3HaKkM NCEeBAOHAYKMN: - OparMeHTapHOCTb
- HEKPUTNYECKNIA NOAXOL K MCXOOHbIM OAHHBIM - HEBOCMPUMMYMBOCTb K KPUTUKE - HECOOTBETCTBUE
oakTaM - OTCYTCTBME 32KOHOB - HapYLIEeHNe aTu4eckux Hopm broatmka HayyHas
nccneposaTenbckas nporpamMmma n Hay4yHasa kaptuHa mmpa Moen Munetckoin wkona (Panec):
npobnema novicka nepeoHavana Noes 6e30cTaHOBOYHON N3MEHYMBOCTY Belwen Viaen moicnutenei
Onewckon wkonbl (KceHodaH, MNMapmeHna, 3eHoH): ayannam no3HaHnsa Anopumn 3eHoHa: NocTaHOBKa
BONpOCa O ABMXEHUU 1 O nNpupoae KOHTUHyyma oewn MNudparopenckunin WwKonbl: MUp, rapMoHus,
yucno lNugbaropencko-nnatoHoBCKaa uccnegosarenbckas nporpamma losisneHve npyHumMna
npu4mHHOCTY ycToTa u atombl (Jleskunn, Lemokput) KoHTUHYanbHas nporpamma Apuctotens
ApucToTenesckas Hay4yHas nporpamma: eanHas NepBoOCTUXUS, OTCYTCTBME MYCTOThbl B Npupoae,
KOHTUHYyanbHas nporpamma Passutne KOCMONoOrnyecknx NnpenctaBneHnin Apuctotens: pasaeneHue
Mupa Ha NoanyHHbIA 1 HebecHbIn MeoueHTpuyeckas cuctema mupa lNMronemes ("Anbmarect")
PasBnTue KOHTMHyanbHOM NccnenoBaTenbCKOM NPOrpamMMmbl: NPUHLMN GNN3KOAENCTBUS U NOHATME
domnamnyeckoro nonsa (Papanen, Makceenn, ['epu) Passutne atToMMCcTUYECKON MCCnenoBaTenbCkom
nporpammsbl (Boinb, HotoToH, Pe3epdoopa, Bop) Pazsutne kocmonornyeckmx npeacrasneHum
nugoaropenues (Apuctapx) I'ennoueHTpudeckas cuctema mmpa KonepHuka Pazsutne
mMaTemartumyeckon nporpammel (HetoToH, Makceenn, SnHwreiH, WpeanHrep) MpuHumn
nanbHOOeNnCcTBUSA N Kopnyckynbl HbtoToHa POTOHbI - KBaHTbl cBeTa [oHATNE KBAHTOBOrO Nons
Hay4yHas (ectecTBeHHOHay4yHas) kapTUHa Mupa Kak obpasHo-cpunocodockoe 0606weHne
JOCTUXEHWUN eCTeCTBEHHbIX HayK Hay4yHble KapTuHbl MMpa: MexaHn4eckas, anekTpoMarH1THas,
Heknaccuyeckas (1-9 nonosuHa XX B.), COBpeMeHHas 3BOMIOUNOHHAsA POpMbl MaTepUN: BELWECTBO,
none, gomsnyecknin sakyym InckpetHocTb KOHTUHYyanbHOCTb BonHa kak pacnpoctpaHsoweecs
BO3MyLLeHWe nons BupTyanbHble YacTnubl Popmbl ABmnxeHns MexaHunyeckoe nepeMelleHne
9Bonoumna Kak popma asmxeHnsa JetepMmHnam MexaHundeckuii netepmmHmam Cny4anHocTb
BeposaTtHocTb HeonpeneneHHocTb KocMonoruyeckas mogens dprnamaHa 3BoNoLNOHMPYOLWAas
BceneHHas [Nonesoi MexaHn3M nepenayv sB3aMMmonencTsmim KBaHTOBO-NONEBOM MEXAHU3M nepenayu
B3avMomencTemi [NpmuHUMN NPUYNHHOCTH
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Tema 2. dPusunka u ectectso3HaHume. NMpocTpaHCTBO, BpeMsl, CUMMETPUS.
[MucbMeHHOEe gomaluHee 3afaHue , NpUMepHble BOMPOCH!:

[MooroToBka NMMCbMEHHOro foMalwHero 3agaHus. Passntue npencrasnenunin o matepum Matepus
dopMbl MaTepun: BeWeCTBO, None, omnaunyecknin Bakyym IuckpeTtHocTb None dpusmnyeckoe
KoHTuHyanbHoCTb BonHa kak pacrnpocTpaHstouieecs Bo3myuieHne nons dunsnyeckunim Bakyym
BupTtyanbHble YacTuLbl OnemMeHTapHble YacTuubl ATOMHO-MONEKYNSAPHOE yYeHme YyeHume 0 cocTase
Y4yeHune o cTpoeHum BelecTea Passutre npencrasneHnin o osnxeHnn Aopmbl ABUXEHNS MATEPUN:
MexaHu4eckas, uanyeckas, Xummyeckas, buonormyeckas Baammocsssb hopM OBUXEHWS 1 UX
HecBOOUMOCTb Apyr K apyry MNoHaTne coctosiHma [BUXeHMe Kak N3MeHeHe COCTOSHNS
MexaHnyeckoe OBUXeHME, ero OCHOBHbIE XapakTepPUCTUKU: MatepuanbHas To4ka, Tpaektopus,
CKOPOCTb, YCKOPEHUE, NyTb, UMMYNbC TeNna, MOMeHT uMnynbca MexaHuyeckas pabota 1 1 2 3aKOHbl
HbloTOHa XapakTepucTuky BOMH: CKOPOCTb, ANUHA BOMHbI, YacToTa CBOMNCTBA BOMH: AudpakLms,
NHTeppepeHumns, nonapmsaumns XnuMmyeckuii NpoLecc Kak Xxmmmyeckas popma OBMXeEHUS matepum
Mpouecchbl XNU3HenesTENbHOCTIN, 9BOMOLIMS XMBOW NPUPOLbI Kak buonormyeckas oopma ABUXKEHUS
matepuun PassuTune npencraeneHnii 0 B3anmMogenctenm dyHnameHTanbHble B3auMoOenCTBUS:
rpaBMTauUMoHHOE, cnaboe, aNeKTPOMarHMTHOE, CUIbHOE XapakTepucTMKN doyHaaMeHTabHbIX
B3anmMogencTemi 3-i 3akoH HbtoToHa Cuna kak xapaktepucTtika s3ammogenctens JanoHooencteme
bnunakogencTteme Noneson MexaHn3Mm nepenaym s3anmMonencTenini KBaHToBO-NMoONEBON MEXAHU3M
nepegadyv szammogencteuni MNpuHumn cynepnosvumm

YCTHbI 0Npoc , NpYMepHble BOMPOCHI:

[MpoBeneHune ycTHoro onpoca. MNpuHuunbl CUMMETpUK, 3aKOHbl COXpaHeHus [NoHATe CUMMETPUK B
€ecTecTBO3HaHuM N3otponHocTb AHM3oTponusa MiHeapmaHTHocTb OaHopoaHocTb lNpocTenwme
CYMMETPUUN (aCUMMETPUM) MPOCTPAHCTBA U BPEMEHU U CBA3AHHbIE C HUMW 32KOHbI COXPaHEeHNs
Teopema Hetep CnmmeTpus npnpoaHbix 06bekToB Bruabl cMMeTpuii: reomeTpruyeckme,
OVHaMn4Yeckme, KannbpoBoYHble DBOMIOLMS Kak Lenoyka HapyweHuin cummeTpumn CumMmeTpns un
acMMMeTpUs XMBOro SBOMKOLMSA NPeACTaBNeHUn 0 NPOCTPaHCTBE N BpeMeHu [pocTpaHCTBO 1 BpeMs
ApucToTens (NPOCTPaHCTBO Kak KaTeropms MecTa, Bpems Kak Mepa ABMXeHns) ABCONOTHOE U
OTHOCUTENIbHOE NPOCTPaHCTBO HbloToOHa ABCONIOTHOE U OTHOCUTENbHOE BpeMst HbtoToHa MupoBoii
acpup OnbiT MarikenbcoHa-Mopnu MiHBapmaHTHOCTb CKOPOCTY cBeTa EANHCTBO NpocTpaHcTBa U
BPEMEHU Kak ¢oopMbl CyLLEeCTBOBaHNSA ABUXYLLENCA MaTepun B COBPEMEHHOW HayYHOW KapTuHe Mmupa
CneumanbHas Teopns OTHOCUTENbHOCTU [lMHaMmnyeckmue CMMMETPUN NPOCTPaHCTBA U BPEMEHN
CneuwnanbHas Teopusi oTHocutenbHocTh (CTO) MNpuHumn otHocuTensHocTy Tanunes MpuHUMnb
CTO: npuHUMN OTHOCMTENBbHOCTMW, MHBAPUAHTHOCTbL ckopocTn ceeta Cneacteng CTO: -
OTHOCMUTENIbHOCTb OJHOBPEMEHHOCTM - PENATUBUCTCKOE COKpaLleHNe OJIMH N NPOMEXYTKOB BPEMEHN
- YBENNYEHNE NHEPTHOM MAcChbl B ABUXYILEACS CUCTEME KOOPAMHAT OTHOCUTENbHO HEMOOBMXHOW
CVCTEMbI OTCYETa - MPOCTPAHCTBEHHO-BPEMEHHOWN NHTEPBAN MexXay CobbITMAMU, ero
WNHBAPWAHTHOCTb - MPUYNHHO-CNIEACTBEHHbIE CBA3W MEXAY COObITUSAMU, NPUYNHHOCTDL - €AMHCTBO
NPOCTPaHCTBA N BPEMEHU, MPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM - 9KBUBANEHTHOCTb MacChbl U
sHeprun OrpaHnYeHne NPMMEHNMOCTI NPUHLMNA NOCTOSIHCTBA ckopocTu ceeta Obuwas Teopums
oTHocutenbHocTn Obwas Teopus otHocuTenbHocTn (OTO): pacnpocTpaHeHne NnpuHUMna
OTHOCMUTENIbHOCTY Ha HeuHepLmanbHble CUCTEMbI oTcyeTa [NprHLMN 3KBUBANEHTHOCTH
rpaBMTaLMOHHOIO NONS 1 CUN nHepumm dMnupudeckne pgokasarensctea OTO: - OTKNOHeHne nyya B
none taroteHms ConHua - U3MEHEHNe YacTOTbl ANEKTPOMArHUTHOW BOMHbI B MONE TArOTEHUS -
cMelleHve nepurenns opbutsl Mepkypus MoHATME rpaBnTaumMoHHOro paauyca IrpaBUTaunoHHbIN
konnarnc YepHble abipbl

Tema 3. CTpyKTypHble YPOBHM OpraHu3aumv MaTepum.
[MncbMeHHoe nomalwHee 3adaHve , MpPYMepHbIe BOMPOChI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

lMoarotoBka NUCbMEHHOrO goMawHero 3agaHus. Mukpo-, Makpo-, Merammpbl CTPYKTYpbl Merammpa:
3Be34bl, NNaHeTHble CUCTEMbI, ranakTukn Kputepumn geneHns Ha MUKpoMup, MakpoMmp 1 Merammp
MpocTpaHcTBeHHbIe MacwTabbl BceneHHoin EanHNLBI 13MepeHUst paccTosiHWIA B MErammnpe:
acTpoHOoMM4Yeckas eauHuMua, CBETOBOI rof, napcek BpemeHHble Mmacwtabbl BceneHHow SBneHus,
MO3BOMMBLINE OLEHUTb BPEMS CyllecTBOBaHUS BceneHHol: adhdoekT Ldonnepa, 3akoH Xabbna
XapakTepucTvku 3Besf, onpenensiemMble N3 HabnoaeHni: CBETUMOCTb (MOLWHOCTb U3NYYeHNS),
mMacca, paguyc, cnekTpanbHblii cocTaB u3nyd4eHns CnekTp aneKkTpoMarHUTHbIX U3nyYeHui
(pa&nOoBONHbI, MHPPaKpPaCHbIN, BUONMbIV YNbTPaAPUONETOBbIA AnanasoHbl, PEHTFEHOBCKOE U
ramma-unsnyyeHve) BceneHHas, Metaranaktuka KpynHomacwtabHas cTpyktypa BceneHHoii
OLHOPOAHOCTb M N30TPONHOCTL BeeneHHol Ha o4eHb 6onbwmnx MacwTtabax (150 - 200 Mnk)
CkonneHung n ceepxckonneHuns ranaktnk Keasapbl Mneynbiti MNyTb - Hawa Manaktuka Coctas
ConHeYHOM CUCTEMBI: NAAHEeTbl, CNYTHUKN NNaHeT, acTeponabl, KOMETbl, METEOPOUbI, MArHUTHbIE
nons, nbinesas MaTepusl, CONHEYHbIM BETEP U KOCMUYeckme nyyn [NnaHeta 3eMHON rpynnbi:
Mepkypuin, Benepa, 3emng, Mapc MnaHetbl-ruranTol: KOnutep, CatypH, YpaH, HentyH lNosc
actepoungos O6nako Opta lMosic Koinepa Co3ee3ans - y4actkn 38e34HOr0 Heba ¢ rpynnamm 3se3f,
BblOENEHHbIE NS OPUEHTUPOBKM 3Be3abl VICTOYHUKN 3HEpPrum 3Be34: TEPMOSOEPHbIA CUHTES U
SHEpPruns rpaBUTaLMOHHOro cxartus lNnaHeTapHble TYMaHHOCTY [TMraHTbl U CBEePXTUraHTbl HepHble
obipbl [Mynbcap - HenTpoHHas 3Be3na CeepxHoBble 3Be3abl [1BuxeHns ConHua B Manaktuke ConHue
- HopManbHas 3se3ga

YCTHbI ONpoc , NpUMEpPHbIE BOMPOCHI:

[MpoBeneHne ycTHOro ornpoca. BaanMocea3b CTPYKTYPHbIX YPOBHEN OpraHu3auumn matepum
LlenocTHocTb Npupoabl CucteMHocTb Npupoabl MHoroobpasmve cuctem MiepapxmyHoCcTb Npupoabl v
cuctem AgONTBHbIE CBOMCTBA (2OOMTUBHOCTL) VIHTErpatveHble CBOMCTBA (MHTErpaTtuBHOCTD)
Butanusm PenykunoHnam BaanMocBa3b ypoBHEN opraHusaunmn matepum: onsmnyeckoro,
xummyeckoro, 6uonormnyeckoro Manaktmkm YposeHb MeTtaranaktuku buonornyeckuii yposeHb
opraHM3auun: KNeToyHbl (OpraHennbl KNeToK, XuBble KNeTku), OpraHHbIn, TKaHeBbIN,
OpraHU3MeHHbIN, BUOOBOWA, NOMYNALUMOHHbIA, BMoreoLeHoTUYecKnii, BuocgepHblin YpoBeHb
reonornyecknx o6 beKToB, NnaHeT PU3nYecknii ypoBeHb: CybaTOMHBbI YpOBEHb (KBApKW, NENTOHBI),
ANEPHBIA YPOBEHb (HYKOHbI, sapa atoMoB) ATOMHbIN ypoBeHb MonekynsipHblii ypOBEHb
MakpoMonekynsapHbIi ypOBEHb MONMMEPOB 1 KOMNAEKCOB Monekyn OpraHmsaums matepum Ha
om3ny4eckom yposHe PyHaameHTanbHble OnemMeHTapHble YacTuubl OCHOBHbIE XapakTepuUcTuKm
9NIEMEHTapHbIX YacTuL: Macca, 3aps, CrviH, BpeMs XusHn Knaccugmkaumnsa aneMeHTapHbIX YacTuL:
- Mo Macce nokost (POTOHbI, NENTOHbI, ME3OHbI, BAPMOHDI) - MO BPEMEHUN XMN3HN: CTABUNIbHbIE
(NPOTOH, 3NEKTPOH, HEMTPUHO M UX aHTUYACTMLbI) U HecTabunbHble (CBOOOAHBIA HEATPOH,
pe3oHaHchbl) [NepeHocUYnkn oyHaaMeHTabHbIX B3aUMOLENCTBUIA (POTOHbI, FPABUTOHBbI, MTHO0HbI,
NPOMeXyToYHble 6030HbI) CMOCOBHOCTb aNEMEHTAPHbIX YaCTULL K B3aUMHbIM NPEeBpalLeHUsiM, He
HapywarLwmnm 3aKOHOB coxpaHeHns Puamyeckoe none Kak COBOKYMHOCTb BUPTyasibHbIX YacTuL,
ToXxOeCTBEHHOCTb YacTul BakyyM Kak COCTOSIHME MONS C HAUMEHbLLEN SHeprunein, cocrosuee n3
BMPTYyasbHbIX YacTuu [1pouecchbl Ha PU3NYECKOM ypOBHE OpraHnsauum matepun slsneHune
€CTEeCTBEHHOW pPaamnoakTMBHOCTM 3aKOH pagnoakTMBHOrO pacnana kak CTaTucTMYEeCKMin 3aKoH
CocTtas n3ny4yeHus npy pagnoakTMBHOCTM BbioeneHne aHeprum npy pagnoakTMBHOM pacnane
[MpeBpaleHns aneMeHTOB Npu paanoakTUBHOM pacnane SAnepHbie peakunn pacluenneHus aaep
aTOMOB Mo AeNCTBMEM HENTPOHOB MeTobl NoslyYyeHne NCKYCCTBEHHbIX PaaM0aKTMBHbBIX 3/IEMEHTOB
OTKpbITME aTOMHOrO A4pa, U3MEPEHME ero pasMepoB, MacChl U 3apsaaa SHEPrus CBA3U HyKNOHOB
anep aTomMoB (oedekT Macchl) Peakumnsa LenHoro aeneHns ypaHa Peakumm cuHTesa nerknx aToMHbIX
anep v BbloeneHne sHeprum Tunbl TepMOSAEPHbIX peakLumii B 3Be34ax U 9BONOUNS 3Be3

Tema 4. OBonouus BceneHHon. KocMOroHusi n ectectBo3HaHue.
lMncbMeHHoe nooMallHee 3agaHue , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

[MoaroToBka NMCbMEHHOro fomalwHero 3agaHus. Kocmonorus - Hayka 0 CTPOeHUN 1 3BOSTIOLUN
BceneHnHoin OgHOPOAHOCTb M U30TPOMNHOCTb BeceneHHow B 6onblumnx Macwtabax XmMmnyeckuii coctas
BceneHHoit - paHHble cnekTpanbHoro aHanmaa Moaenn 6eCKOHEYHOR B MPOCTPaHCTBE
cTaumnoHapHoii BeceneHHoln 9dhdoekThbl 0buiein Teopu OTHOCUTENBHOCTU: - UCKPUBNEHUNE
NpoCTpaHcTBa BOIM3K TSXENbIX MACC - CYLEeCTBOBAHME "4EPHbIX AbIP" - MOHATME KPUBU3HbI
NPOCTPAaHCTBA - rpaBMTaLMOHHbIE BOMHbI [ paBuTaLMOHHbIA paguyc (paguyc cgeps Weapuwmnbaa)
OvHamnyeckast Mmogenb BeenernHoin @puamaHa ObHapyXeHne KpacHOro CMeLeHns NMHWIA B
crnekTpax ganekux ranaktuk, 4To ¢ noMoLlbio adpdpekTa onnepa o3HaqaeT "pasberaHue ranaktuk"
PacwwmpeHune BceneHHoit 1 3akoH Xabbna Kocmonoruyeckas Mogenb HecTaumoHapHoi BceneHHoii
OrHwWTenHa-PpuamaHa PasnuyHble cueHapumn pa3sutusa BeceneHHom: oTkpbiTas, nynbcupyowas u
3akpbiTas Mmogenu apontoummn MNMpobnema n3mepeHns cpenHen NnoTHocTM BeeneHHol Teopust
bonbworo B3pbiea (. Namos) NpeackazaHne TemnepaTtypbl QOHOBOrO MUKPOBO/THOBOMO U3NyYEHUS
1 obHapyXeHne PennMKToBOro gooHa nanyyeHus NMpobnema KOCMONOrMYeCcKoi NOCTOSAHHOM U OLeHKa
Bo3pacTa BceneHHoii MiamepeHne napametpa Xabbna n obHapyXeHne yaenbHOro yCKOPeHus
Hawero Mvpa HabntionatenbHblil TECT TEOPUN - aHU3OTPONUS PENNKTOBOIO N3nyYeHust PasnnyHble
3MNoxu Hawen BceneHHon: poxaeHe NpocTpaHCTBa-BPEMEHN, CTaANS MHANALUNK, POXOEHNE
BELLECTBA, POXAeHNe n3bbiTka 6aproHOB, anekTpocnabblii (0a3oBbIi NEPexod, KBapKy U MHOOHbI -
POXAEHME NPOTOHOB U HENTPOHOB, NEPBUYHbIV HYKNEOCUHTES, JOMUHUPOBAHNE TEMHON Matepuu,
pekoMbrHaumsa Bogopona, obpaszoBaHne KpynHomaclutabHow cTpykTypbl BceneHHoin OCHOBHble
HabntoaaTenbHble TECTbl TEOPUU: PACNPOCTPAHEHHOCTb IErKNX 3NIEMEHTOB B KOCMOCe, Npobnema
CVIHTYNSIPHOMO COCTOSIHWS, OTKPbITUE U UCCNeaoBaHne KpynHoMacwTabHon CcTpykTypbl BceneHHoum,
rpaBMTaLMOHHble NMMH3bI Mpobnema TeMHo MaTepun YCToMYnBOCTb BCceneHHom 1 aHTPOMHbIN
npuHUMn dyHaaMmeHTanbHble B3auMOLENCTBUS N MUPOBbIE KOHCTaHTbI

YCTHbI ONpoc , MpUMEpPHbIE BOMPOCHI:

lMpoBeneHue ycTHoro onpoca. KocmoroHus. ['eonorundeckas asontouns KocMoroHus - pasgen
aCTPOHOMUU, NIyHaKOWNIA MPONCXOXAEHME N PA3BUTUE KOCMUYECKUX TEN N UX CUCTEM.
Aproaunyeckas runotesa, NO3BONAOWAS BOCCTAHOBUTb UCTOPUIO OTAENbHOIr0 06 bekTa no
HabnooeHno MHOrMX 06 bEKTOB, HAXOAAWMXCS HA PasHbIX aTanax asonoumm PacnpeneneHve 3se3n
no cnekTpam n ceeTuMocTam (auarpamma repuwnpyHra - Paccena), otpaxatowas Mogens 380fLnm
3B€3[bl B 3aBNCUMOCTM OT ee Macchbl. CnekTpbl 3Be3[, saHeprus 3se3n ITanbl 06pasoBaHns 3Be3.bl
DTanbl 3BONIOLMKM 3BE34 Npu pa3Hbix maccax ConHue - 3Be3aa Hawen nnaHeTHon cuctembl Mogens
BHyTpeHHero ctpoeHns ConHua KoMnnekc CONHeYHOM akTMBHOCTM LIMKnbl CONMHEYHON akTUBHOCTWN,
NPU3HAKN YCUNEHUS CONHEYHON aKTUBHOCTY U NpuynHbl CONMHEYHOE N3NyYeHne, CONTHEYHbIN BETEP,
COMHEYHO-3eMHble cBA3n MarHutHble nong ConHua n nnaHet OueHka Bo3pacTta ConHua, 3emnun un
nnaHeT 'mnoTe3bl 0 nponcxoxaeHun ConHua n nnaHet: runotesa KaHta - Jlannaca, runotesa O.10.
Wmuara Hawa nnaHeta 3emns, ee chopma, XuMmnyeckuin coctaBs MarHutocgoepa 3emnu, CTpykTypa
MarHWTHOrO MONSl, ABVMXEHUS MarHUTHbIX NONOCOB BHyTpeHHMe o6onoyku 3emnm n Metonbl
nccnenoBaHusi ee rnybuH (ceicMopassenka) dnekTpudeckoe none 3emnu, anekTpoMarHuTHble
BpaLleHns B sape 3eMnu 1 Npouecchl Ha MOBEPXHOCTU 3eMHas Kopa 1 ee 3BoNouns (reonormyeckas
nctopus); JlntocpepHble NANTbI, NNaBatoWwme Ha BEPXHEN MaHTUK - acTeHocgoepe, OkeaHnyeckas u
KOHTMHEHTaNbHas 3eMHas Kopa, CBsA3b ee 3BOMOLMUN C 3BONIOLMER XNBOro Ha Hel lNMpouecchl
camoopraHusaumm B ropHbix nopogax Npoueccol B naHawagTHon cipepe ManydeHmne 3emnn kak
HarpeToro Tena SHTpPonuiAHbIN 6anaHc 3emnyn PagnoakTMBHOCTb Kak doakTop TennoBoro 6anaHca
3emnn Bo3HKHOBEHME OKeaHOB 1 aTMocpeps! Npouecchl B okeaHe 1 aTMochepe Ha rpaHun xaoca u
nopsaka AtmMocdpepa 3emnu, ee CTPYKTypa, XMMMYeckuin coctas [1poxoxaeHne CONHEYHOro ceeta
yepes3 atmocdepy O30HOBLIN CNON 1 NPUYUHBI ero namMeHeHus Knumat 3emnun, onpenensiembii
npoueccamu TennoobmeHa, BnaroobmMeHa 1 LUMpkynsiumm atmocapepbl Mmapocdepa 3emnu, Boaa u
XW3Hb PpakTanbHas reoMeTpurs Npupoabl Bo3HkHOBEHNE Brocgepbl kak pedynbtat
reonorn4yeckor aBonoumMm 3emnu

Tema 5. Xumua u ectectsBo3HaHume.
lMncbMeHHoe noMallHee 3agaHue , MPUMEPHbIE BOMPOCHI:

[MoarotoBka NUCbMEHHOrO goMallHero 3anaHms. OpraHmsaums MaTepum Ha XMMNYEeCKOM YPOBHE
XuMunyeckunn anemeHT Atom M3oTonbl 9Bonounsa NpeacTaBneHnin 0 CTPOEHUM atoma
KBaHTOBOMEXaHWYeckas Momenb cTpoeHns atoma Monekyna kak KBaHTOBO-XMMMYeckas cuctema
Bewectso Karanusartopbl buokatanusatopsl (qoepmeHTbl) Nonumepbl MoHoMmepbl Neproamnyeckas
cuctema lNepuoamnyecknin 3akoH . . MeHpeneesa

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crtpanunua 13 n3 21. — o

A



Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

[MpoBeneHue ycTHOro onpoca. lNpouecchbl HA XMMUYECKOM YPOBHE OpraHu3aumnm Matepum
XvMunyeckun npouecc Tennosble adpdoekTbl NPOLLECCOB (9K30-, aHOoTepMMYyeckme) MNoHatne o
XUMUYECKOW KMHeTMKe PakTopbl, BIUSIOWME HA peakUMOHHYI0 CNOCOOHOCTb BELLECTB: BAUSHUE
KOHLUEHTpauun - 3aKoH AeicTByowmx Macc dPakTopbl, BAMSAOWME Ha PeakLMOHHY0 CNOCOBHOCTb
BELWECTB: BNMSHME TemnepaTypbl -npasuno BaHT-Noddha SHeprusa akTnsaumm (aHepreTnyecknia
b6apbep peakuun) dakTopsbl, BAMSIOWMNE HA PeakUNOHHYI0 CNOCOBHOCTb BEWeCTB: katanma MoHaTre
06 aBTokatanuse Katanns goepMeHTaTBHbIA DBOMIOLUMOHHASA XMMust [lnHaMn4eckoe paBHOBECKE
(xumunyeckoe n gpasosoe) MNpuHumn Jle WaTtenbe

Tema 6. 3aKoHbl TepMOOUHAMUKWN. 3aKOH BO3pacTaHUA aHTponun. CuHepreTuka.
lMncbMeHHOE gomallHee 3afaHue , MpUMEpPHbIE BOMPOCH!:

[MonrotoBka NUCbMEHHOrO goMalHero 3agaHus. MexaHnyeckuii neTepMmMHM3M. Xaotuyeckoe
noesefeHne anHammyeckmx cuctem etepmmnHnam MexaHun(ctmn)yeckuim netepMmHuam Jlannacosa
doopMynupoBka MexaHn4eckoro getepmmHmama Tpaektopus CocTosiHue (PU3nNYEeCKOn CUCTEMDI)
HayanbHoe cocTtosiHme [nHamnyeckas cuctema lorpewHocTn namepeHns omnsnyeckmx BennyinH
Ycrtonumsoe n HeycTonymeoe asmxeHve uHamnyeckuin xaoc lNpumepbl CUCTEM C ANHAMUYECKUM
Xa0COM: NNaHeTHbIE CUCTEMbI, MOroAa v KnuMar, TypbyneHTHOCTb, (OOHOOBbIE pbiHkM OTAnyme xaoca
oT 6ecnopsioka [JMHamuyeckme n ctatucTnyeckmne Teopun BepositTHocTb CnyyaiiHOCTb
CraTtunctunyeckas sakoHoMepHocTb CpegHee 3Ha4yeHne MonekynsapHo-KMHeTnyeckas teopus
PacnpeneneHue (Makceenna) monekyn no ckopoctsMm CtatucTnyeckoe onvcaHne COCToOSHUS
dnykTyaunsa KeaHToBo(MexaHm4yecko)e coctosiHne BonHoBas doyHkumsa CTatucTuyeckuin xapakrep
KBAHTOBOro onucaxusa npupogpl dnHamunyeckas teopusa Cratnctnyeckas reopus dyHoameHTanbHas
Teopus MpumMepbl yHOaMEHTaNIbHBIX AMHAMUYECKUX TEOPUA: MEXaHWKA, 3EeKTPOoANHaAMMKA,
TepMoaMHaMuKKa, TeOpUst OTHOCUTENIbHOCTN, 3BONOLMOHHASA Teopus Jlamapka, Teopus XMMMU4eckoro
cTpoeHus MNpumepbl hyHOaMeHTaNbHbIX CTATUCTUYECKUX TEOPUIA: - MONEKYNSIPHO-KMHETUYECKas
Teopus, KBAHTOBAas MexaHuka 1 Apyrue - KBaHTOBble Teopun, 3BONOLUMOHHAA Teopusa JapsurHa,
MonekynsipHas - redetuka MNpuHUMN COOTBETCTBUS: CTATUCTUYECKMNE U ONHAMUYECKMEe Teopum
JunHamnyeckme Teopun kak npmbnnxeHne n ynpouieHne 6onee TO4HbIX CTaTUCTUHECKNX TEOPUIA
KopnyckynapHo-sonHosomn ayann3am. CooTHoWeHNs HeonpeaeneHHocTen BonHoBble CBONCTBA cBeTa:
NHTEepgrepeHuns, andpakums, nonspmsaums KopnyckynspHble CBOACTBa cBeTa: poTtoadpekT
KopnyckynspHo-BoNHOBOW oyannam kak Bceobuiee cBoicTBo Matepun Lle bpoiinb: obwas noes v
doopMyna CBS3M Mex gy UMMNynbCOM YacTULbl U ee O/IMHON BONHbI BONHOBbIE CBOMCTBA YaCTULL.
Oundppakumns anekTpoHOB. INEKTPOHHbIA MUKPOCKON MbICNEHHbIV 9KCMEPUMEHT - "MUKPOCKON
eliseHbepra" CooTHOLWEHME HeonpeaeneHHOCTen KoopanHaTa-mmnynbc (Ckopoctb) CooTHOWEHME
HeonpeneneHHocTen sHeprus-spemst CoOOTHOWEHNS HeonpeaeneHHOCTeN Kak cneacTene
HEBO3MOXHOCTWN HEBO3MYLLAKOWMNX n3mepeHnin COOTHOWEHMS HeonpeaeneHHoCTen Kak pesynbtaT
KBAHTOBbIX (PNIyKTyaunin AKkCneprMeHTanbHble foka3aTenbCTBa CNOXHOW CTPYKTypbl Bakyyma:
appekT Kasmmmpa, poxaeHue anekTpoH-NMo3UTPOHHBIX Nap B anekTpuyeckom none MpuHumn
nononHuTenbHocTy KopnyckynsipHO-BONHOBOW Ayanvam [MprHUMn 0ONONAHUTENBHOCTW B KBAHTOBOM
MexaHvke IamepeHmne B KBAaHTOBOW MEXaHUKe Kak pe3dynbTaT B3aMOLENCTBNS MUKPOOObeKTa C
Makponpnbopom HeBO3MOXHOCTb HEBO3MYyLLAOWMX N3MEPeHNI HeoTaennmocTb Habnogatens oT
Habntogaemoro o6bekta Bo3amMoXHbIe 3HAYEHNS OUBNYECKNX BETMYUH: LUCKPETHBIA 1 HENPEPBIBHbIN
cnekTp ®uanyeckne BENUYMHbI, UMeKLNE onpeaeneHHoe 3Ha4yeHe B JaHHOM COCTOSIHUM
dusmnyeckne BeNNYMHbI, He NMeroLwme onpeaeneHHOro 3Ha4yeHns B JaHHOM COCTOSHUM MprHUmMn
LOMONHUTENBHOCTY B WMPOKOM CMbICNE Kak HE0OX0AUMOCTb HECOBMECTUMbIX, HO
B3aMMOOMONHSAIOWNX TOYEK 3peHUs 415 NONHOro NOHMMaHWs npegmeTa unu npouecca

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

[MpoBeneHue yctHoro onpoca. MNMpuHuun Bo3pactaHusa aHTponum ®opMbl 3HEPrnn: Tennosas,
XYMU4yeckas, MexaHumyeckas, anektpuyeckas [epBbii 3aKOH TEPMOANHAMUKN - 3aKOH COXPaHEeHUs
SHEepPrun npu ee nNpespalLeHnsx 3aMmkKHyTas (M3011MpoBaHHas) CUCTEMA N HE3aMKHyTas (OTKpbITas)
cuctema TepmognHammnyeckoe paBHoBecue BTopor 3akoH TepMOONHAMMKN Kak NPUHLAMN
BO3pACTaHNS SHTPOMUKN B 3aMKHYTbIX CUCTEMaX DHTPONUS Kak onanyecknii MHANKaTop
HanpasneHuns BpemeHn ObpaTmble 1 HeobpaTnMble NPOLIECChl DHTPONUS Kak n3mepsiemast
ousnyeckas BenmumHa (npuseneHHas tennota) IaMeHeHne sHTponum Ten npu TennoobMeHe Mexay
HVUMK BTOpOIA 3aKOH TEPMOAMHAMUKI KaK MPUHLMM HanpaBneHHOCTU TennoobMeHa (0T ropsiHero kK
X0NnoaHoMy) KayecTBO (LEHHOCTb) aHeprum BoicokokayecTBeHHbIE DOPMbI SHEPTUN: MEXaHNYecKas,
anekTpuyeckas HuskokayectseHHas goopma aHepruu: Tennota NoHnxeHne kayecTsa TENIOBOM
SHEPrn C NOHMXEHNEM TeMNepaTypbl DHTPOMMS Kak Mepa HeKa4eCTBEHHOCTU aHeprum BTtopoi
3aKOH TePMOANHAMUKN KakK MPUHLMM HEM3DEXHOr0o MOHMXEHMNS KA4eCTBa SHEPTM DHTPONMS Kak
Mepa MonekynsipHoro 6ecnopsaka Ctatuctuieckas npupoa BTOPOro Havyana TepMoanHaMUKm
BTopoit 3aKoH TepMoAMHAMUKM Kak NPUHLMN HapacTaHms becnopsaka u paspyweHmns CTPyKTyp
DHTPONUS Kak Mepa OTCYTCTBUSA MHpopMaLmm OCHOBHOW NapafokC 9BOMOLNOHHON KapTUHbI Mypa:
3aKOHOMEPHOCTb 3BOMOLIMM Ha (POHE BCEOOLLEro pocta SHTPOMUN DHTPONUS OTKPBITOA CUCTEMBI:
NPON3BOACTBO 3HTPOMNUN B CUCTEME, BXOASIWMNA U BbIXOAALWMA NOTOKN SHTPONUK TepMoanHammka
XWU3HW: obblBaHNE YyNOPSAOYEHHOCTM U3 OKpyXatower cpeabl TepMoanHammnka 3emMnm kak
OTKPbITOM CUCTEMbI 3aKOHOMEPHOCTU camoopraHusaunm CuHepreTvka - Teopus camoopraHn3auum
CuHepreTuka - MexaucLumnanHapHoe HanpasneHue uccnenosaHmin CamoopraHmsauns (B
NPUPOLHBIX N coumanbHblX cuctemax) lNpumepbl camoopraHmMsaunmn B MPOCTENWNX CUCTEMAX:
nasepHoe nany4yeHuve, syelikm beHapa, peakums benoycosa->XaboTMHCKOro, cnnpanbHbie BOMHbI
HepasHoBecHas cuctema [oToku (BewecTsa, aHeprum, 3apsna v 17.4.) B HEPaBHOBECHbLIX CUCTEMAX
Heobxonommble yCnoBmnsi cCaMoopraHn3aunn: HEPaBHOBECHOCTb M HENIMHEMHOCTb YNpaBnstowwumii
napameTp NoporoBsbiii xapakTep (BHE3aNHOCTb) caMoopraHusaumm Touka budpypkauum kak MOMEHT
Kpuaunca, noTepun yctondmBocT PocT donykTyauuii B6nm3m Toukmn budpypkaumm (Teopetnyeckoe
nonoxeHue n npumepbl) CTabunmnsaums gnykTyaunii 3a To4Kon brudoypkaumm (nopsaaok M3 xaoca)
CVHXpOHU3aumMs HYacTe CUCTEMbI B pe3ynibTate camoopraHn3aumm HeBo3MOXHOCTb TOYHOrO
nporHosa byaywero 3a To4kor budoypkaumm MNMoHMXeHne SHTPONMKM CUCTEMbI MPU CaMOOpPraHU3aLnm
[MoBbiWeHWe SHTPOMUIN OKPYXaroLwein cpedbl Npy camoopraHnsaumm [uccunaums (paccesHue)
SHeprum B HepaBHOBECHOW cucTteme [lnccunartmeHas cTpyktypa KOHKypeHUMs OMCCuUnaTuBHbIX
CTPYKTYp YHMBeEpCanbHbI 3BOMOLMOHN3M Kak Hay4yHas nporpamMmma COBPEMEHHOCTU, ero Lenmu
MpPUHLMNBI YHUBEPCANBbHOIO 3BOMOLIMOHM3MA: - BCE CyWEeCTBYET B Pa3BUTWU; - 0O EKTUBHOCTb Y
NMO3HABaeMOCTb MPOLIECCOB CaMOOPraHn3aLmnn; - 3aKoHbl NPUPOAbI Kak NpUHLMMLI oTbopa
[OMYCTUMBIX COCTOSIHUIA N3 BCEX MbICIIUMBIX; - (PyHOAMEHTaNbHaA U HeyCcTpaHuMas poJib
CNy4YamHOCTWN 1 HeonpeaeneHHOCTY; - pasBUTUE Kak YyepenoBaHne MeasIeHHbIX KONMMYECTBEHHbIX U
ObICTPbIX KAYECTBEHHbBIX N3MEHEHMI (BUdDypKaLmit); - HENPeacKasyeMoCTb MyTW BbIX04a U3 TOYKU
6udbypkaumm (npowsnoe BINSIET Ha Byaylliee, HO He ONpPeLensieT ero); - yCTOMYMBOCTb U HAAEXHOCTb
NPUPOLOHbIX CUCTEM KakK pe3ynbTaT UX NOCTOSIHHOrO 0OHOBNEHUS; - KOSBOMIOLNS PA3BMBAOLWEACS
CUCTEMbI U OKpyXatolen cpebl

Tema 7. Buonorus n ectectBo3HaHue. FleHeTMKa U ecTeCTBO3HaHMe.
lMncbMeHHoe aomalHee 3adaHne , NpMMepHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

MoAarotoBka NMCbMEHHOrO AoMalwHero 3aaaHus. OcobeHHOCTN BLUONOrMYEeCcKOro YpoBHS
opraHuaauuun matepum CUCTEMHOCTb XMBOro Vepapxmyeckas opraHn3aumns XmnBoro: knetka -
eanHMLua XUBoro Vepapxuyeckas opraHusaunst XnBoro: nonynsauus, sua, buoueHos, broreoueHos,
brocgepa XMMmnYeckunini CocTaB XM1BOro: aTOM Yrinepoaa - raBHbIiA 3NEeMEHT XMBOro, ero
YHUKaNbHble 0COBEHHOCTN XMMUYECKUIA COCTaB XMBOrO: BOAA, €€ PONb B XMBbIX OpraHn3Max
XuUMUYeckunii cocTaB XM1BOro: 0COBEHHOCTU OpraHn4yeckmx 6MONoONMMEPOB - BbICOKAs MONEKynsipHas
Macca, cnocobHoCcTb 06pa3oBbiBaTb HAAMONEKYNSPHbIE CTPYKTYPbl ACUMMETPUYHOCTD (XMPanbHOCTb)
Monekyn xusoro OTKPbITOCTb XMBbIX cuctem ObMeH BewecTs 1 aHeprum CamoBoCnpou3BeneHne
["omMeocTas kak OTHOCUTENbHOE AMHAMUYECKOe NMOCTOSIHCTBO COCTaBa M CBOMCTB BHYTPEHHEN cpenbl
XMBOW cncteMbl Katanntnyecknin xapaktep XmMmm Xnsoro LIenoCTHOCTb XMBbIX CUCTEM, KOTOpas
NposIBNSETCS BO B3aMMOLENCTBUM, COrNacoBaHHOM (PYHKLIMOHMPOBAHUN BCEX YPOBHEN OpraHnsauum
xwuBoro lMpoucxoxaeHne xu3Hu MepeuyHas atMocepa 3emnm ABMOreHHbIn cHTe3 MepBUYHbIN
6ynboH Mpenbuonorndecknii otbop MoHsiTUEe 0 Bronormyecknx membpaHax Koauepearol
FetepoTtpodobl ABTOTPOGbI AHaapobbl Aapobbl MpokapuoTbl AykapunoTsl Monobroa MeHobrnos
VicTopuyeckue KOHLENLMU MPOUCXOXAEHUS XNU3HN: KpeaLnoHU3M, runotesa naHcnepmmu,
04HOKpAaTHbIA abrnoreHes, MOCTOSIHHOE CaMO3apoXAeHNe, CTaUMOHapPHOEe COCTosiHNE Bronornyeckuii
3BOMIOLMOHN3M DBONIOUMS, ee aTpubyTbl: CaMONPON3BONBbHOCTb, HEOOPATUMOCTb, HANPaBNEHHOCTb
Buonoruyeckas asonoumsa IsontounoHHas koHuenuns JNlamapka dapsuHuam CanbTaunoHU3M
CuHTeTnyeckas Teopus aponounm MonekynspHas asontouuns N'eHogooHL SnemMeHTapHas
9BOMIOLMOHHAS CTPYKTypa - NONynauus SneMeHTapHbln HacneACTBEHHbIN MaTepuan - reHOOOoHA,
nonynsaumMm SnemMeHTapHoe SBfeHMe 3BOMIOLUN - UBMEHEHME reHohoHAa NoNynauumn dneMeHTapHbIe
9BOJIOUNOHHbBIE 0aKTOPbI: MyTaLMOHHbIA NPOLECC, NOMNYNALMOHHbIE BOJHbI, N30MSLNS,
ecTecTBeHHbln 0T6op Bopbba 3a cywecTsoBaHne PopMbl 0TOHOPA: ABMXYLWNIA, CTABUININPYIOWNIA,
an3pyntmeHbIi Mukpoasonounsa Makpoasoniouunsa JueepreHums VicTopus XusHu Ha 3emne
MeTOobl CcrenoBaHus asonounm ViMeTb NOHATUSA O reonornyeckmx apax u nepuomax Kpnnroson,
goaHepo3or CBA3b rpaHnL, MEXAY 9pamMu C reosiormyeckmmMmn 1 NaneoHTONoOrM4eCKNMMN NU3MEHEHUSMM
HekoTopble BaxHewme apoMopdo3bl: POTOCUHTES, 3yKapUoTbl, MHOFOK/IETOYHbIE, CKeneT
OCHOBHble TakKCOHOMMYECKME FPYNMbl PACTEHWUIA N XMUBOTHbIX U NOCNEA0BATENbHOCTb UX 9BONIOLMUN: -
MONJIIOCKW - PblBbl - 3eMHOBOAHbIE (aMpnbun) - NpecMbikarowWwmecs (PenTuanm) - NTuubl -
MAeKonuTarowme - rofloCEMEHHbIE - MOKPbITOCEMEHHbIE - LIBETKOBbIE [1pokapuoTbl PunoreHes
OntoreHes3 Apantaunsa Apomopdo3 lNoHsATMEe o0 gonope, dpayHe MeToabl nccnenoBaHUs 9BOMOLNN:
NnaneoHToNnorus (Mckonaemble nepexonHbie PopMbl, NANEOHTONOrnYyeckne psapl,
nocnenoBaTenbHOCTb MCKonaeMbix popm) MeToabl nccnenoBaHust aBontoLMN: broreorpacus
(conocTaBneHne BUOOBOro COCTasa C UCTOPUERn TEPPUTOPUIA, OCTPOBHbIE GPOPMbI, pennkTbl) MeToapl
nccnenoBaHus 3BoIIOLNN: MOpPponornyeckne MeToapl (yCTaHOBNEHUE CBA3U MexX .y CXOOCTBOM
CTPOEHVS 1 POACTBOM CpaBHMBAEMbIX (POPM, pyOUMEHTaAPHbIE OpraHbl, aTaBmamMbl) MeTobl
nccnenoBaHus 3BoNOLMN: aMOpronornyeckme MeToabl (3apoapieBoe CXOACTBO, MPUHLIMN
pekanuTynsumnmn) MeTonbl MCCnenoBaHNS 9BONOLMMN: FEHETUYECKE METOAbI, METOAbLI BUOXMMUK 1~
MONEKYNsipHOM Bronornm, MetToabl MOAENMPOBAHMS, SKONOrMYeckne Metoapl 'eHeTuka 1 aBonoLms
"eHeTuka NeH Annenb XpomocoMmbl 'eHoM [MeHoTun deHotun CBOMCTBA reHETUYEeCKOro Mmatepuana:
LMNCKPETHOCTb, HEMPEPBLIBHOCTb, MMHENHOCTb, OTHOCUTENbHASA CTabWIbHOCTb VI3MEHYMBOCTD:
Hacnenyemas (reHotmnu4yeckas, MytaumoHHas) I3aMeH4nMBOCTb: HeHacnenyemas (peHoTunmyeckas,
mMoamdomkaumoHHas) MytareHHble doakTopbl MpuynHbl MyTaumii CeoncTea MyTaumin Ponb MyTaumii B
9BOJIOUNOHHOM ripouecce [onynsaunoHHas reHetuka ['eHeTnyeckue xapakTepucTuky Nonynauun:
HacnencTBeHHas retTeporeHHOCTb [ eHeTuyeckne xapakTepucTukn Nonynaumm: BHyTpeHHee
reHeTn4yeckoe eANHCTBO [ eHeTuyeckme XxapakTepucTukKn nonynaumm: uHaMMyeckoe paBHoBecue
OTAENbHbIX FEHOTUMOB

YCTHbI ONpoc , NpUMEpPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

[MpoBeneHune ycTHOro onpoca. MonekynspHbie OCHOBbI XW3HU [MonunenTtnapl Kak npeawecTBEHHUKN
6enkoB benkn kak BbICOKOMONEKYNSIPHbIE COeANHEHNSI C 0COObIM KOMMNEKCOM CBOWCTB
AMVHOKMCNOTBI - MOHOMEPbI 6eNKoB YPOBHU opraHusauun 6enKoBoi Monekynbl (MepBuyHas,
BTOPWUYHAS, TPETUYHAS, YeTBePTMYHAs) PyHKLUMN BENKOB: oEPMEHTATBHAS, PErYNsSTOpHas,
TpaHcnopTHas, 3awuTHas, gsurarenbHas Jiunuopl n ux PyHKUMK: aHepreTnyeckas, nunuaHble
MeMOpaHbl YrneBoabl M UX OYHKLIMW: aHepretTudeckas, CTpykTypHas Hykneotnabl - MOHOMEpbI
HYKNenHOBbIX KUCnoT HyknenHosblie kucnotbl (nonnHykneotuabl) - AHK, PHK A3oTucTtbie oCHoBaHUS:
afleHVIH, TyaHWH, UMTO3WH, TUMWH, ypauun KoMnneMeHTapHOCTb, KOMMIEMEHTapHbIe Napbl a30TUCTbIX
ocHoBaHuin KomnnemeHTtapHocTb uenen JHK - ocHoBa BaXHeNWNX PYHKLUNIA: XpaHEHNUS 1 nepenayn
HacnencTBeHHOM NHpopmaunm PyHKUNN HYKNEMHOBbBIX KUCOT U NPOLIECChl peaynnnkawumm,
TpaHckpunumm, TpaHcnauum MeHetunyeckuin kog KoooH CBoicTea reHeTUYeCcKoro koga:
TPUNNETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb, YHNBEPCANIbHOCTb, OTCYTCTBME 3HAKOB
npenuHaHns Mexay Tpunnetamm (KogoHamum)

Tema 8. Skonorna u ectectBo3HaHve.
lMncbMeHHoe aomalHee 3adaHne , NpMMepHbIe BOMPOCHI:

[MonorotoBka NUCbMEHHOMO AOMALIHEro 3a4aHuns. IKOCUCTEMbI [TOHATUE 9KOCUCTEMbBI DNEMEHTbI
akocmucTeMm (brnoton, buoLeHod) buotnyeckas CTpykTypa aKOCUCTEM: MPOAYLEHTbI, KOHCYMEHTbI,
penyueHTbl Buabl nprpoaHbIx 3KOCMCTEM (03€p0, Nec, NyCTbiHA, TYHAPA, .., OkeaH, buocdepa)
Mvwesble (Tpodoudeckne) uenu, nupamMmmabl SHepretTndeckmne NoTokn B akocucTemax, npasmno 10%
Skonornyeckme akTopbl: BUoTUYECKE N aBNOTUYECKME (DAKTOPbI, AHTPOMOrEHHbIE (DAKTOpPbI
dDopMbl BUOTUYECKMX OTHOWEHWIA (XUIWHKK-XEPTBA, NapasnTnam, HeinTpannam) Mpenens
TonepaHTHocT! Cpena obutaHms 1 aKonormyeckas Huwa

YCTHbIA ONpoC , NPYMEpPHbIE BOMPOCHI:

MNpoBeLneHne ycTHOro onpoca. FnobanbHbIfi 3KONOrMYecknii Kpnanc 3arps3HEHNE OKPYXatoLwel
cpenbl (MHrpeaMeHTHOE, OU3NYeckoe, NecTpyKTUBHoe) iHankaTopbl rnobanbHOro aKonornyeckoro
Kpuauca: - NapHUKOBbIA 3G0XEKT - UCTOLEHME 030HOBOIO CMOS - Aerpagauns necHblX, 3eMenbHbIX,
BOJHbIX PECYPCOB - CHUXEHNe bropasHoobpasuns MNoHAaTMe HOOCHepbl Kak aTana pasBuTrs
6rocgepbl NpU Pa3yMHOM PErynMpoBaHnM OTHOLWEHWIA YenoBeka 1 NPUPoabl YCTOMYMBOE pas3BuTme
Kak KOMMPOMUCC MEXAY CTPEMIIEHNEM YENTOBEYECTBA YA0BNETBOPSATL CBOM NOTPEOHOCTN 1
HeobXx0AMMOCTbIO COXpaHeHUs Brocdepbl Ans Oy aylwmMx NOKONEHWIA

Tema 9. Buocdepa u yenosex.

OTt4eT , NpMepHbIE BONPOCHI:

MoaroToBka otyeTa no nutoram paboTbl B CEMECTPE.
lMncbMeHHOE ooMallHee 3afaHue , MpUMEPHbIE BOMPOCHI:

MoaroToBka NMCbMEHHOTO AoMallHero 3aaaHus. brocdepa BelwecTBo: XnBoe, KocHoe, bBrioreHHoe
["eoxnmmyeckme yHKLMM XMBOro BELWECTBA: - ra30Bas - KOHLEHTPaLUMOHHAas - OeCTPYKTMBHAS -
cpenoobpasyiowas - aHepretTuyeckas buoreHHas Murpaumnsi aToMoOB XMMMUYECKMX 3NIEMEHTOB
Buoreoxummnyeckne NpUHLUNBLI MUTPALUN: CTPEMIIEHME K MAKCUMYMY NPOSIBIEHNS
Broreoxnmmnyeckne NpUHLMMNbL MAUrpaLmMmn: 3BOMOLMS BUAOB, YBENNYUBAIOIWMNX OMOrEeHHYI0 MUrpaunto
BnusiHme kocMmyeckmx gpakTopoB Ha brocdepy: paanaumoHHbIi GOOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONHEYHO-3eMHbIe CBS3N (rennobuonorus) Yenosek B bnoctepe AHTponoreHe3
ManeoHTonorua MNMpumartsl, AHTpononabl Yenosek ymensin (Homo habilis), Yenosek npsamoxooswmi
(Homo erectus), Yenoeek pasyMHbIi (Homo sapiens) HeangepTtanbubl AnbTpynam Heonutmnyeckas
PEBONIOLMA DKONOrM4eckme nocnencTsms HeonMTMYeckonm pesontounmn Koasontoums SKonornyeckuii
ctaryc yenoseka Pacbl n pacoreHes, BoamoxHble nyTn agonoummn Yyenoseka, Ponb coumanbHbIX v
61ONOrNYECKNX 9BOMOLMOHHBIX OakTOPOB

Tema . UToroBas coopma KOHTpoOns

[MprMepHble BONPOCHI K 9K3aMeHYy:

[MprMepHbIn NepeveHb BOMPOCOB K 9K3aMeHy no aucuunnuHe "KoHuenumm COBPEMEHHOO
ecTecTBO3HaHNsA"

1. BeeneHue B kypc "KCE". AkTyanbHOCTb, Luenu n 3agadym kypca "KCE".

2. Hayka v eé ponb B KynbType.

3. Kputepuu otnnymsa ryMaHMTapHOro 1 eCTeCTBEHHOHaY4YHOro 3HaHWIA.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHel "KoHuenuumn coBpeMeHHoro ectectesosHaHus"; 44.03.01 Meparornyeckoe obpasoBaHue; cTaplimnia
npenonasatens, 6/c OemuH C.A.

4. XapakTepHble YepTbl HAyKW.

5. CTpykTypa v oyHKUNN HAYKW.

6. Buabl ectecTBeHHbIX Hayk. [1peaMeT eCTeCTBO3HaHWS.

7. Kputepun n HopMbl Haykun (Hay4HOCTW 3HaHWIA). MprHUMnbl Bepudpmrkaumm n panbcudpukaumnin.
8. CTpyKkTypa Hay4Horo nosHaHus. CTpykTypa, MeTobl Y MPUHLMMbLI HAYYHOro UCCNenoBaHus.
9. Hay4Has Teopus n ee CTpykTypa.

10. Knaccungpukaums Hay4yHbIX TEOPUIA.

11. Obwme 1 YyacTHble METObI HayKW.

12. DTKKa HayKw.

13. CnucTeMHbI nogxon B U3y4yeHun matepun. NoHATMe matepun, OopMbl ABUXEHUS MaTEPUN.
14. Monoenu passutns Hayku.

15. Hay4Hble pesonouumn.

16. Bo3HukHOBeHMe Hayku. [pennocbiiky OpMUPOBAHNS HaYKMW.

17. AHTU4Has Hayka. Benyuwme Hay4yHble NporpamMmmbl aHTUHHOW HAYKW.

18. CpenHesekoBas Hayka. OCHOBHbIE YepTbl CPeHEBEKOBOW HayKW.

19. HayyHas pesontoumns XVI-XVII Be. Pabotbl H. KonepHuka, I'. Fanunes, V. HotoToHa.

20. Knaccuyeckas Hayka. Cneumdpunyeckme 0CO6EHHOCTU KNacCUYeCKOn HayKu.

21. Hoseiwas Hay4yHas pesonioums B ecTecTBo3HaHuW. Heknaccudeckas Hayka (M. MnaHk, A.
OnHwTenH, J1. ge Bponnb n op.).

22. CoBpeMeHHas Hayka. OCHOBHble Y4epTbl MOCTHEKNACCUYECKON HayKW.

23. CTpyKTypHble YPOBHU OpraHmsaumu matepumn. CTpykTypa MMKpommpa.

24. OneMeHTapHble 4YacTuLbl.

25. dusnyeckas kapTnHa mmpa.

26. Obwas n cneumnanbHas TEOPUN OTHOCUTENBHOCTMW.

27. IpuHUMMbI COBPEMEHHON (PU3NKMN.

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

30. PasButne Hay4HOM KOCMONOrnn.

31. CtpykTypa BceneHHoN.

32. NpoucxoxneHne BecenenHon. Mogenb pacwupstoweincs BceneHHON. 9kcnepuMeHTanbHbie
noaTeepXxaeHns mogenun ropsyen BeceneHHow.

33. MNpowucxoxaeHne CONHEYHON CUCTEMDI.

34. CtpoeHune 1 aponoums 3emMnu.

35. Xumnyeckas kapTnHa mupa.

36. Xnmunyeckune npoueccol n cuctemol. MpuHumn A. Jle Warenbe.
37. buonorus kak Hayka o XneoM. OTAn4mne XnBoro OT HEXMBOrO.
38. CTpyKTypHblE YPOBHW OpraHmu3aumm Xn3Hu.

39. OCHOBHbIE KOHLENUUN MPOUCXOXAEHNS XNU3HW.

40. Victopuyeckue atanbl pa3BuTns XN3HU (reonornyeckmne apbl 1 nepurogpl).
41. CoBpeMeHHas nnmn cnHTeTnyeckas (obwas) Teopus aBONOLUN.
42. Knetka. E€ cTpoeHue n oyHKUMOHNPOBaHKE.

43. NeHeTuka n npakTtuka. lNpegmeT reHeTuku.

44. TlponcxoxaeHne N aBonumns Yenoseka (aHTPONOreHes).

45. brnocepa, TexHocgepa, Hoocepa.

46. OCHOBbI 3KONOrnN.

47. OCHOBHbIe pe3ynbTaTbl cOLMOOMONOru.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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7.1. OcHoBHas nuTeparypa:

KoHuenuun coBpeMeHHOoro ectecTBo3HaHus, [fopenos, AHaTonunin Anekceesund, 2012r.

2) bepaoHukosa, BeHepa MuHrasosHa. KoHuenumy CoBpeMeHHOro ectecTBo3HaHms [TekcT:
3NEeKTPOHHbIV pecypc] : KoHcnekT nekuwnii / B. M. BepgHukosa ; M-Bo 0bpa3oBaHus 1 Hayku PO,
KasaH. (Mpusonx.) dpenep. yH-T, IH-T omsnkn, Kadp. Bblamncn. onanku n MooennposaHmus ouns.
NPOLLECCOB .? ANeKTPOHHbIE AaHHble (1 dparn: 1,19 M6) .? (KasaHb : KasaHckunii dhenepanbHbiii
yHusepcuteT, 2014) .? 3arn. ¢ akpaHa .? Ina 3-ro Kkypca.

Pexum gocTtyna: TonbkKo Ang CTyAEeHTOB U COTPYAHUKOB KDY .7 .
http://lioweb.ksu.ru/ebooks/06-1Ph/06_143_AS5kI-000668.pdf
3) boHaapes B. . KoHuenumnn coBpeMeHHOro ecTecTBO3HaHuS: Y4ebHoe nocobue ons cTyneHToB

By30B / B.I'. BoHaapes. - M.: Anbcpa-M, 2009. - 464 c.: un.; 60x90 1/16. (nepennet) ISBN
978-5-98281-002-1, 6000 aka.

http://znanium.com/bookread2.php?book=185797
4) PysaBuH I". M. KoHuenuun coBpeMeHHOoro ectecTBo3HaHus: YuebHuk / .. Py3aBuH. - 3-e uag.,

ctep. - M.: UHOPA-M, 2012. - 271 c.: 60x90 1/16. - (Bbiclee obpasosaHue). (nepennet) ISBN
978-5-16-004924-3, 1000 k3.

http://znanium.com/catalog.php?bookinfo=232296

7.2. JlononHutenbHasa nureparypa:

1) HypynnuH, Padbannbe Acratosuy. KoHUenumMm COBPEMEHHOIrO €CTECTBO3HaHUSA [TeKCT:
3NEKTPOHHbIV pecypc] : yuebHo-MeToamndeckuin komnnekc / P. A. HypynnuH ; KasaH. goegep. yH-T .?
OnekTpoHHbIe AaHHble (1 cpain: 1,06 M6) .? (KasaHb : KasaHckuii coenepanbHblilt yHUBEPCUTET,
2011) .? 3arn. c akpaHa.

Pexum goctyna: oTKpbITbIn .7
URL:http:/libweb.ksu.ru/ebooks/16_FF/16_090_2012_000146.pdf

2) KoHuenunm coBpeMEHHOro eCTeCTBO3HaHMSA: YyebHoe nocobue ans ctyneHTos By30s / B.IM.
BoHpapes. - M.: Anbpa-M, 2009. - 464 c.
http://www.znanium.com/bookread.php?book=1857973

3) TynuHos B.®. KoHuenummn coBpeMeHHOro ectectsosHanus. - M.: awkos n Ko, 2011. - 484 c.
http://znanium.com/bookread.php?book=414982

7.3. UHTepHeT-pecypcChbl:
Kypc nekuum no gucumnnuxe - http://www.limm.mgimo.ru/science/
Kypc nekumm no gucumnnunHe - http://www.ugatu.ac.ru/ddo/KSE/01/index01.htm

JNlexumn no gucuunnuHe - http://gendocs.ru/v24113/nexunn_-
_KOHUenuum_CoBPEMEHHOro_eCTeCTBO3HAHNS

Jlexumn no ectecTBO3HaHWMIO - http://gendocs.ru/v16288/nekunmn_-_ectecTtBo3HaHue

Hedenpbes [O.A., Boposckux B.C., Nanees A.U., BepaHukosa B.M., Iémun C.A., MNMaHunwes O.1O.
EcTtecTBeHHOHay4Has kapTuHa Mupa / Hayd. ped. H.A. CaxnbynnuH. - KasaHb: KasaH. yH-1, 2011. - Y.
2. - 221 c. - http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki/monografii

Hedenbes O.A., Boposckux B.C., Nanees A.W., IémnH C.A., Nanuwes O.10., Kamaneesa A.P.,
BepaHvkosa B.M. EctecTBeHHOHay4Has kapTuHa mupa / Hayd. peg. H.A. CaxunbynnuH. - KasaHsb:
KasaH. yH-1,2011.-4. 1. - 216 C. -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki’/monografii

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHve gncunnnuHbl "KoHUenumm CoOBpeMeHHOro ectecTBo3HaHua" npeanonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:
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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
"KoHuenuumn coBpeMeHHOro eCTeCTBO3HaHNS" LOMXEH UCMONb30BaTbCS KOMMbIOTEPHbIN 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.

Tpebytotcs:

1) MynbTmeouinHas aygmtopus.

2) KoMnboTepHbIN Knacc.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO v y4ebHbIM nnaHoM no

HanpasneHuto 44.03.01 "Meparornyeckoe obpasoBaHue" 1 npodomnto noarotoskn Victopums ¢
yrnybneHHblM 3y4eHneM NCnamcKom LMBUAN3aLIIN .
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