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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 , Sergej.Djomin@kpfu.ru

1. LLenn ocBOEHUs QUCLUM/INHDI

-0OPMUPOBAHNE ECTECTBEHHOHAYYHOrO MUPOBO3PEHNS;

- 03HaKOMJIEHME C NCTOPUEN Pa3BUTUS ECTECTBO3HAHMWS U CTAHOBNIEHNS ECTCTECTBEHHOHAYYHOM
KYNbTYypbl;

- MOHUMaHVE Cneundrkn eCTCTBEHHOHAYYHON 1 F'yMaHUTaPHOW KyNbTyp U UX B3aMMOCBA3U;

- (hOpMMpPOBaHME MOCNEeayoLWero nHTepeca K COBPEMEHHbIM LOCTUXEHNSM €CTECTBEHHbIX HAaYK;
- oopMMpOBaHMe NPeaCTaBNEHWUIA O KNOYEBLIX 0CODEHHOCTSIX CTpaTermin eCTecTBeHHOHAY4YHOro
MbILNEHNS;

- MOHUMAHWE CYLWHOCTU TPAHCONCUMMIMHAPHBIX MOEN U BaXHENLWMX eCTECTBEHHOHAYYHbIX
KOHUenuuin, onpeaenstowmx 06nmk COBPEMEHHOTO €CTECTBO3HAHNS.

2. MecTO AMCUMNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " b2.6.2 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe obpas3oBaHne 1 OTHOCKTCS K 6a30BOWA
(obwenpogoeccroHanbHo) Yactu. OcBanBaeTcs Ha 3 Kypce, 6 cemecTp.

HaHHas obweobpasoBatenbHas ANCUUMNAMHA HOCUT MEXANCUUNIMHAPHBIA XxapakTep U Npu3BaHa B

nepByto o4epenb BOCNONHATL NPobenbl B eCTECTECTBEHHOHAYYHOM 3HAHUN CTYAEHTOB
ryMaHMTapHbIX

HanpaBneHunih 6e3 4ero HEBO3MOXHO Nony4yeHne 6a30BOro Buicwero obpasosanus. ducumninHa
"EcTecTBeHHOHay4YHas kapTuHa Mupa" 6asmpyeTcst Ha CUHTE3e eCTECTBEHHbIX Hayk

(acTpoHOMMK, reorpadcoumn, bronorun, PuUnke n XMMnKN) 1 CoaepPXnNT Hanbonee BaxHble peadynbTaThbl
9TMX HayK O MUPE N MECTE YENOBEKA B HEM.

Mpn 0OCBOEHMN OUCLMMNIMHBI CTYAEHTY He0OXx0aMMbl 6a30Bble 3HAHUS B 061ACTU €CTECTBEHHbIX
Hayk, NMony4YeHHble NPX OCBOEHWM CPeaHEl WKONbHO NPOrpaMMbl, HaBblkU PaboTbl C HAYYHOW 1
SHUMKNONEeaN4eckomn nutepaTypon.

3HaHne COBPEMEHHbIX (PyHOAMEHTaNbHbIX HAy4YHbIX MOMOXEHWA €CTECTBO3HAHMS, €ro
MUPOBO33PEHYECKMX N METOLONOMMYECKMX BbIBOLOB SIBNSETCS HEOOXOANUMBIM 3IEMEHTOM
MOArOTOBKW CNeumanmcToB B Ntoboi obnacTt 0esTenbHOCTM U COOTBETCTBYET OCYLECTBNSIEMONA
pedoopme BbICIEro 06pa3oBaHNs, HaNpPaBIeHHOW Ha YCUNeHe ero qoyHaaMeHTanbHOCTU 1
Pa3HOCTOPOHHOCTU, YMEHUIO TBOPYECKMN aAanTUpoBaTh NOCNeaHNe OOCTUXEHMS B CBOE obnacTtu K
KOHKPETHbIM YC/IOBMSAM Tpya.

3HaHUs 1 HaBbIKW, NOMYYEHHbIE MPU U3YHEHUM ONCLUMNAVHDBI, 3HAYUTENIbHO MOBbIWAOT

90 heKTUBHOCTb Y4eOHOro npoLiecca B LIENIoM 1 4alT BO3MOXHOCTb CTyAeHTaM ocBanBaTb
nocnenylmne aMcuUMnanHbl y4ebHoro nnaHa Ha ka4ectTBeHHO Hoee BbICOKOM YPOBHE.

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-1 BNafeTb KynbTypoli MbIWEHNS, CNOCOOHOCTLIO K 0600WeHuIo,
(06WeKyNbTypHbIE aHanunay, BOCMPUATMIO MHAPOPMaLMK, MOCTAHOBKE LIENN 1
KOMMEeTeHLMN) BbIOOPY MyTei ee fJOCTUXEHNS
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Lincpp komnereHuyu npwoGpePE:::ag(ﬁgngTeHum
OK-11 FOTOBHOCTb MCMONb30BaTh OCHOBHbIE METObI 3aLNTbI OT
(0bLweKyNnbTypHbIE BO3MOXHbIX NOCNEeACTBUIA aBapuii, KaTtacTpodd, CTUXMIAHBIX
KOMMeTEHLMN) 6encTeuii
CnocoBHOCTb MNOHMMATb CYLWHOCTb U 3HaYeHne UHopMaLmmn B
OK-12 PasBUTMN COBPEMEHHOI0 NHAPOPMAaLIMOHHOIO 0bLWecTBa,
(OBLIEKYNIbTYPHbIE CO3HaBaTb OMACHOCTW 1 Yrpo3bl, BO3HMUKAOWME B 3TOM
KOMMETEHLIAN) npouecce, COéJ‘HOLEI,aTb OCHOBHble TpeboBaHus
NHGOOPMaLUNOHHOK 6e30MacHOCTI, B TOM Y/CHEe 3alUThbI
rocy0apCTBEHHOM TalHbl
OK-3 CMOCOBHOCTb MOHMMATb 3HAYEHWE KyNbTypbl Kak (oopMbl )
(OBLIEKYNIbTYpHbIE 4eNnoBEYEeCKOro CylWeCcTBOBaHMS 1 PyKOBOACTBOBATLCS B CBOEA
KOMNETEHLIN) LesiITeNIbHOCTN COBPEMEHHbLIMU MPMHLUMUNAMN TONEPaHTHOCTH,
ovanora n coTpyaHU4YecTea
CMocOoBHOCTb MCMONb30BaTb 3HAHUS O COBPEMEHHOIA
OK-4 €CTeCTBEHHOHay4HOol KapTuHe Mupa B obpa3oBaTtenbHOn 1
(0bLwekynbTypHbIE npodheccrnoHanbHom AeSTENbHOCTA, MPUMEHSTb METOAbI
KOMMeTeHLMN) MaTemaTunyeckor 06paboTkm MHpopMaUnmn, TEOPETNYECKOMO U
3KCMEepVMEHTaNbHOro NCCNeaoBaHNS
OK-8 FOTOBHOCTb 1CMONb30BaTh OCHOBHbIE METObI, CNOCOObLI 1
(OBLIEKYNIbTYDHbIE CpPeLcTBa NonyyYeHns, XxpaHeHus, nepepaboTkn MHpopmMaumm,
KOMNETEHLIN) roTOBHOCTb paboTtatb C KOMMbIOTEPOM Kak CPelCTBOM
ynpaeneHns Hpopmaumei

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:

1. OONXEH 3HaTb:

- COBPEMEHHbIe NpeaCcTaBNeHns 0 3aKOHaxX COBPEMEHHOIO eCTECTBO3HAHMS;

- 3aKOHbl NPOCTPAHCTBA U BPEMEHM;

- KYNIbTYPHO-GOMNOCOdICKME OCHOBbLI 6Naronosly4Horo CylwecTBOBaHMS N PasBUTUS XU3HN Ha 3eMmne;
- COOTHOLIEHNS MaTepuanbHOM N OYXOBHOM KyNbTyp N UX POMb B MO3HAHUM OKPYyXarowero Mmpa;

- NyTN ONTUMaNbHOr0 B3auMOOENCTBMS YenoBeka C NpUpoLon;

- B3aUMOCBS31 Mexay 6naronpusiTHbIMU YCNOBUSIMU OKPYXXatoLlein cpedbl U 300POBbEM, a TaK Xe
obwum bnaronony4ynem yenoseka Ha 3emne;

- Npasuno: "He npupoaa ans Yyenoseka", a "4enosek Ong Npupoabl”, OTKyaa BbITEKAET YC/IOBUNE
ajanraumu K gaHHon npupoae

2. DONIXEH yMeTb:
- 00 bACHATL ONTMMaNbHOE B3aMMOAENCTBME YENOBEKA C NPUPOLON;
- OUEeHMBaTb CTeneHb OTKIOHEHWNS YCNOBUIA OKpYyXatoLwwern cpebl OT ONTUMaNbHOro YPOBHS;

- PasbsICHATb POJb U 3HAYEHUE Hay4HO-0B0CHOBAHHOIO M FPAMOTHOIO OTHOLWEHNS K OKpYXKatoLwel
cpene v ee npobnemam, nyTeli BOCCTAHOBNIEHMSI TAPMOHMM B MPUPOAe

3. OONXEeH BrnageTb:

- HaBblkaMmM TBOPYECKOro 0606WEeHNs NONYyHEHHbIX 3HAHWIA;

- HaBblKaMM KOHKPETHOI0 U 06 bEKTMBHOIO N3NOXEHUS CBOUX 3HAHWIA B MUCbMEHHO 1 YCTHOW
hbopmax;

- paunoHanbHO-NOrMYECKUMIM METOAMN PELEHNS re0NOrnmYeckmnx, buocepHbIX, HOOCHEPHbIX 1

obLleyenoBeyeckmx 3aay B CBETE AOCTUXEHWUIA COBPEMEHHOI €CTECTBEHHOHAYYHON TEOPUN 1
NPakTUKW;
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- MeTo4amMn OManekTM4ecKoro MMpPoOBO33peHns (MHOYKUNS N AeOyKUns, CUICTEMHbIE METO b
MbILWNEHNS);

- BOBMOXHOCTAMU CaMOpa3BnTUA 4enoseka, ero NO3UTUBHOM camopeanmnsaunmn n
CaMOCOBEepWEHCTBOBAHUA B YCNTIOBUAX MPUEMITIEMOIO COXpaHeHNA N pa3BUTUA 0pr>|<a+ome|7| cpenbl

-nonyyatb 6a30Bble €CTECTBEHHOHAYYHbIE 3HAHWNS B 06NaCTN aCTPOHOMUW, ON3NKMN, XMW,
6ronorun, aKoNorun, CUHEPreTUkn 1 Op.;

- 3HAKOMUTbCS C COBPEMEHHbIMY NPO6NeMaMn 1 LOCTUXEHNAMN B 06NACTN €CTECTBEHHbIX HAYK;
- packpblBaTb NPUYMHbI 1 B3aMMOCBA3U PasNiMYHbIX NPUPOLHbLIX SBAEHNI;

-0CO3HaBaTb POJib M MECTO YENOBEKA B MPUPOLE;

- Nony4yaTb 9KONOrn4Yeckoe BOCNUTAHNE;

- NonyyaTb HaBbIKW OpraHn3auumn caMoCTOSTENbHOM PaboThl MPU NOArOTOBKE K CEMUHAPCKMM
3aHATMAM, HaBbIKK pedoepaTBHOM paboTbl, paboTbl C MHTEPHET pecypcammny;

- pasBmBaTb HaBblKN Ny6NNYHbIX BbICTYMNEHWIA.

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOCTb ANCLUMANHBI COCTABNSET 3a4eTHbIX(ble) eanmHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMNANHDBI 3a4€eT B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs oMnycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Paspen ayauTopHon paborbl,
UX TPYA.0EMKOCTb
N .D.VII(\:IIL:)VJIJ‘FIVJ"IIIV;I'HI:I/ CemecTp| czz‘;g?:a F()g yacax) TeK\I’("c';'-:Tepgr:Iszbl
n eKu““I'IpaKTuqecKueHaﬁopaToprle
3aHATUA paboTbi
Tema 1. pedoepar
EcTtectBO3HaHME 1 TécTposaHue
1 Hay4Hoe no3HaHue. 6 1-2 5 ’ 0 :gi‘;g;lm
‘INMpocTpaHcTBO, BpEMS,
cummeTpus. CuctemHas gl;l\l/l:l:UMH:e
opraHusauuns matepuu.
Tema 2. MNMopsiook Hay4HbIN
6ecnopsanok B npupoge. noknap,
2.|9B0NOLMOHHOE 6 1-2 2 2 0 ggz::JMH:e
€eCTeCTBO3HaHue.
pedepar
PerncTpaumnoHHblii Homep 902227116 O DAEKTPOHHEBIH
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Buabl 1 yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUSA paboTbi
Hay4HbIi
Kn
Tewma 3. lNaHopama foknan
JomMallHee
3.[COBPEMEHHOTO 6 1-2 2 1 0 3anaHue
‘lecTecTBO3HaHMA. TecTMpoBaHMe
Buocdepa n yenosex.
Cp P peqaepaT
Tema . Itorosas 6 0 0 0 3avet
" |dopma KoHTpoOnNA
Ntoro 6 4 0

4.2 CopepxaHue OUCLUMNIMUHbBI

Tema 1. EcTecTBO3HaHME U Hay4yHO€e No3HaHue. I'Ipoc1pchTBo, BpeMs, CUMMeTpuUs.
CucremHas opraHmn3sauust MaTepum.

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

WNcTopusa passmTns ectectBo3HaHus. [pocTpaHcTBO, BpeMmsi. CneunanbHas un obwas teopum
oTHocuTenbHocTu. Meramup. Mukpomup.

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

HayuyHblin MeTon No3HaHUS. ECTecTBO3HaHME 1 ero ponb B KyNbType. DTuKa Hay4YHbIX MCCNeLoBaHWIA.
MNceBnoHayka. EcTecTBEHHOHAy4HbIe KapTHbI MMpa. Passntue npenctaBneHnin o matepun.
BxopnHoe TecTnpoBaHue Pa3suntue npencrasneHnii 0 ABMXeHUN. Pa3Butue npencrasneHuii o
B3auMoeincTeum. MpUHLMNbI CUMMETPUN, 3aKOHbI COXPaHEHUs. DBONOLNS NPELACTaBNEHWA O
npocTpaHcTBe U BpeMeHu. CneunanbHas Teopusi oTHocuTenbHocTn. Obwas Teopus
OoTHOCUTENBHOCTM. MKKPO-, Makpo-, Merammnpbl. B3anMocBsi3ab CTPYKTYPHbIX YPOBHER OpraHmM3aumm
matepumn. OpraHmsaums Mmatepum Ha n3n4eckomM ypoBHe. Mpouecchl Ha PU3NYECKoM YPOBHE
opraHuzaummn matepum. OpraHmsaums MaTepmm Ha XMMN4eckoM ypoBHe. Npouecchbl Ha XMMUYECKOM
ypoBHe opraHusauun matepun. OcobeHHOCTM BMONOrMYeCcKoro YPOBHS OpraHn3aumnm Mmatepumn.
MoneKkynsipHble OCHOBbI XWU3HW. TeCTUpOBaHME NO NEPBOMY MOAY/IO

Tema 2. Mopsnok n 6ecnopsnok B npupoae. IB0NIOLMOHHOE eCTECTBO3HAHMe.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

CunepreTuka. Kocmonoruns. KocMoroHus.

npakTudeckoe 3aHsitne (2 yaca(os)):

JdunHamnyeckme n ctatnctTnyeckme 3aKkOHOMEPHOCTU B npupoae. KoHuenuum KBaHTOBOW MEXaHUKMW.
MpuHUKMN BO3pacTaHUs aHTPONUK. 3aKOHOMEPHOCTN caMmoopraHn3aunn.lpuHLmMnbl yHUBEpPCanbHOro
asontounoHnama. Kocmonorug. Kocmoronums. "'eonornyeckas agonioums. [1poncxoxaeHne XusHu.

Tewma 3. NaHopama coBpeMeHHOro ectecTBo3HaHusA. buocdoepa v yenosexk.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

MpouncxoxaeHne Xuna3Hu Ha 3emne. AHTPONoreHes.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Buonoruyecknii aBontounoHn3M. VIcToprs XusHum Ha 3emne n Metoabl MCCRnenoBaHns 3BONIOLMN.
"eHeTrka n aBontoums. dkocuctemol. briocdepa. Henosek B brocdepe. MnobanbHbIii
9KONOrn4ecknin kpusnc. TectTmpoBaHme nNo BTOPOMY U TpeTbeMy MOLY/O

4.3 CTpyKTypa u copepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)
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Mporpamma omcumnnnmHel "EcTecTBeHHOHay4Has kapTuHa mupa”; 050100.62 Meparornyeckoe obpasoBaHme; cTapwmnin npenogaearesnb, 6/c
HemuH C.A.

Buabi
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
JducumnnuHbl Pcemectpa pab6orbl (B wacax) a60ThI
CTYLEHTOB P
n
04roToska omawHee
JomatiHero 4
3afaHue
Tema 1. 3afaHns
EcTtecTBO3HaHME 1 NOAroToBKa K
1 Hay4yHoe no3HaHuve. 6 1-2 Hay4HOMY 6 Hay4Hbl OookKnan
"IFlpocTpaHCcTBO, BpeEMS, noknany
cummeTpus. CuctemHas NoAroToBKa K 4
opraHusaums MaTepuu. pedpeparty pecpepar
NOAroToBKa K
TECTVPOBAHMIO 4 TecTupoBaHue
noaroToBK
ﬂgﬂa%:erg 6 AoMallHee
'6I'eMa 2. Mopagok un 3a0aHms] 3afaHue
NopsaoK B Npu :
2 Si%n?opulfooHHoep PoRe 6 1-p |NOAroTOBKA K
lectecTsoaHaHve HayHHoMy 6 Hay4Hbilh noKnaj
' noknagy
NoAroToBKa K
pedbeparty 8 pedoepar
noaroToBK
oaroroska nomaiuHee
JomatHero 8 SanaHne
3afaHus
Tema 3. lNaHopama NnoaroToBka K
3 |coBPEMEHHOrO 6 1.0 [naysnomy 4 Hay4HbI goknag
‘lecTecTBO3HaHWMA. aoknany
Buocdpepa v yenosexk. NOAroTOBKA K
4
pedbepaty pedoepar
NoAroToBKa K
TECTMPOBAHMIO 4 TecTupoBaHue
WNtoro 58

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
Mporpammoli Kypca npenycMOTPeHbl pasnnyHble oOpMbl MPOBEAEHUS NEKLMIA: MHGIOPMALMOHHbIE
Nnekummn, NpobnemHble NeKUMmn ¢ aNeMeHTaMn 3BpUCTUYEcKoin becebl, NEKLUN C ONOPHbBIM
KOHCMEKTMPOBAHMEM, NeKLMmn-BM3yanmaaumn. NpoBeneHne cCeMUHAPOB B BULE KOMMbIOTEPHbIX
npeseHTaumn n obcyxneHve matepuana no Teme B oopme ANCKYCCUiA.

OcBoeHue Kypca npegnonaraeT BbiNOMIHEHVE OOMALLHUX 3a0aHWIA, KOTOPble 3aKNio4arTCcs B
cocTaBl/ieHue cnoBaps TepMMHOB Hay4HbIX O00OK/1anoB v

noarotToeke I'Ipe3eHTaLl,VII7I Nno TeMaM Hay4HbIX 0OKNaOnoB.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToraMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. EcTecTBO3HaHUe M HayyHoe No3HaHue. NMpocTpaHCTBO, BpeMsi, CUMMeTpus. CucteMHas
opraHu3auus matepun.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:
cnoBapb TEPMUHOB K HAy4YHOMY Aoknagy
Hay4HbI JoKnan , NpUMepPHbIe BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 902227116 5AE
CtpaHnua 7 ns 23. 111 VHI:I

S OEMALIGH



Mporpamma omcumnnnmHel "EcTecTBeHHOHay4Has kapTuHa mupa”; 050100.62 Meparornyeckoe obpasoBaHme; cTapwmnin npenogaearesnb, 6/c
HemuH C.A.

1. Hay4HbIn MeTO NO3HaHUA 2. ECTECTBO3HAHME U ero pofb B KyNbType. DTUKA Hay4HbIX
nccnenosaHui. [cesgoHayka 3. ECTeCTBeHHOHay4Hble KapTuHbl Mupa 4. PassuTtue npencrasneHui
0 MaTepuu 5. Pazsutne npencraesneHunin o asmxeHun 6. Passutne npeacrasneHui o
B3ammoZencTeum 7. NpuHUUNBI CUMMETPUN, 3aKOHbI COXpaHeHus 8. IBONOLUNS NPeacTaBNeHNA O
npocTpaHcTee 1 BpeMeHn 9. CrneunanbHas Teopusi oTHocutenbHocT 10. Obwas Teopust
oTHocuTenbHocth 11. Mukpo-, Makpo-, Meramupbl. B3anmMocBs3b CTPYKTYPHbBIX YPOBHEN OpraHn3aumm
maTepun 12. OpraHusauns matepumn Ha omnsany4eckom ypoBHe. Npouecchbl Ha OM3NYECKOM YPOBHE
opraHugdauuun matepun 13. OpraHnsaums MaTepum Ha XMMU4eCcKoM ypoBHe. [Npouecchl Ha
XUMUYECKOM YPOBHE opraHunsauumn matepumn 14. OcobeHHOCTM BNONOrMYeCcKoro ypoBHS opraHn3aumm
matepumn. MonekynspHble OCHOBbI XU3HU

pegoepar , NpUMepHbIE TEMbI:

1. MNceBpoHay4yHoe 3HaHWe 2. bruoaTuka 3. ['eoueHTpryeckas cuctema mupa lfnronemes n
renuoueHTpmnyeckas cuctema mupa KonepHuka 4. Kocmonoruyeckas mogens ®puamaHa 5.
BupTyanbHble YacTuubl 6. MpuHUunbl ganbHoaencTenst u 6nunskonencTens 7. OnbIT
MawkenbcoHa-Mopnu 8. HepHblie gbipbl 9. KBasapbl n Mukpokeasapbl 10. AcTeponibl, KOMETHI,
meTeopbl 1 MeTeoputbl 11. CBepxHOBbIE 3BE3bl U Nynbcapbl 12. Sk3onnaHeTol 13. TéMHasa maTtepus
n aHeprusa 14. Osontouns 38€34 15. OCHOBHbIE 3BE3aHbIE XapakTepucTmky 16. MNepeHocumkn
doyHOameHTanbHbIX B3aumogenctenin 17. Metoabl nony4yeHne NCKYCCTBEHHbBIX PaAN0aKTUBHbIX
anemeHToB 18. CocTas nany4yeHns npu paanoakTmBHoctn 19. LlenHble peakumm geneHns TaxXenbix
aTtoMHbIx siaep 20. Peakuun cnHTe3a nérkmnx atoMHblx saep 21. M3oTonbl, n3obapbl, M30TOHbI 22.
Katanusatopbl 1 6nokatanusatopbl 23. [OHSTUE O XMMUYECKOI KUHETKKE 24. JIunuapl n nx doyHKLNN
25. Yrnesogbl N Nx oyHKLUMN

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

TecTupoBaHue nNo marepuany nepsoro Moayns, cogepxawmi 10 3agaHnin pasnuyHoOm CIOXHOCTU U
Tuna. Bpemsa: 15-20 MUHyT.

Tema 2. Mopsnok n 6ecnopsanok B npupoae. IB0NOLMOHHOE eCTECTBO3HAHME.
noMallHee 3afaHune , NpUMepHbIe BONPOCHI:

cnoesapb TEPMNHOB K HAYy4YHOMY goknany

Hay4HbI Ooknag , NpUMepHbie BOMPOCHI:

1. dnHamnyeckme n ctatucTnyeckme 3aKkOHOMepPHOCTN B npupoge 2. KoHuenumm KBaHTOBOW
mMexaHukn 3. MNpuHUMn Bo3pacTtaHns aHTponuun 4. 3akOHOMEPHOCTM camoopraHnsaunn. MNpuHumnno
YHUBEpPCanbHOro asonoumoHnama 5. Kocmonorus 6. Kocmoronus 7. ['eonornyeckas asonouns 8.
MponcxoxaeHne Xn3Hu

pedoepart , NpUMEepHbIE TEMBbI:

1. leTepMrnHM3M (MexaHn(CTN)4eCKnin geTepMUHN3M, nannacosa qPOPMyIMpPoBKa MEXaHNYECKOro
neTepMrnHU3Ma, TpaekTopus) 2. [NpuMepbl CUCTEM C AUHAMUYECKUM XaoCOM (MNaHEeTHbIE CUCTEMDI,
noroga u Knumart, TypbyneHTHOCTb, (OOHAOBbIE PbIHKM, OTANYME Xaoca OT becnopsaka) 3.
BeposaTHOCTb U cny4anHOCTb (CTatucTMyeckas 3akOHOMEPHOCTb, CpeaHee 3HavyeHne, onykTyauunn)
4. MonekynsapHo-kuHeTndeckas teopus (pacnpeneneHve (Makcsenna) Monekyn no ckopoctsim) 5.
MeToabl perncrpaumm anemMeHTapHbix Yactuy, 6. bonbwon AgpoHHbii Konnangep 7. Ctatuctuyeckune
1 guHammu4yeckune Teopun 8. BonHOBbIE 1 KOPMYCKYNsSipHble CBOMCTBA cBeTa 9. BonHOBbIe CBONCTBA
yacTtuy (oudppakums aneKTPoHOB, SNEKTPOHHbBIA MUKPOCKON, MbICNIEHHbIA SKCMEPUMEHT ?
?mnkpockon Nen3eHbepra?) 10. CooTHowWweHNe HeonpeaeneHHocTel Mein3eHbepra 11.
IKCnepuMeHTanbHble 4oKasaTenbCTBa CNOXHOM CTPYKTYpbl BakyyMa (adpdpekt Kasumumpa, poxaeHue
SNEKTPOH-NO3UTPOHHbIX Nap B dnekTpuyeckom rnone) 12. NpuHumn 4ONONHUTENbHOCTN B KBAHTOBOW
MexaHuke 1 pyrmx obnactsax no3HaHus 13. QHTponms (SHTPONUS OTKPbLITON CUCTEMbI,00paTUMbIE 1
HeobpaTMMble MPOLIECCHI, MOBEAEHNE SHTPOMNWM NpY camoopraHnsauun) 14. MNMpumepsbl
camoopraHMsaumm B NpoCTenWnNX cuctTemax (nasepHoe nsnyyeHve, a4enkn beHapa, peakuus
Benoycosa-XaboTnHcKoro, cnupanbHble BonHbl) 15. Heobxonmmble ycnoBns camoopraHmsaunm n eé
noporoBblil xapakTep 16. MNpocTpaHcTBEHHbIE U BpeMeHHble MacluTabbl BcenernHoit 17. OueHka
BoadpacTta ConHua, 3emnu n nnaHet 18. ICTOYHMKN 3Heprum 3s8e34: TePMOSLEPHbIA CUHTES U
9Heprusa rpasntTaumnmoHHoro cxarmsa 19. Lluknel conHeyHom aktmeHOCTU 20. TMnoTesabl 0
npoucxoxaeHun ConHua v nnaHet: rmnoteda Kanta ? Jlannaca, runotesa O.10. Wmnara 21. WWkana
9NEeKTPOMarHUTHbIX BONH 22. Hawa nnaHeTta 3emns, ee popma, XMMMUYECKUiA cocTas 23.
MarHutocthbepa 3emnn 24. 3emMHas kopa 1 ee 9Bonouuns (reonornyeckast UICTopus)

PerncrpaumnoHHbli Homep 902227116 DAEKTPOHHEH
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Tema 3. NaHopama coBpeMeHHOro ectecTBo3HaHus. buocdpepa u yenosex.
[oMallHee 3aJaHve , NPUMEpPHbIE BONPOCHI:

CnoBapb TEPMMHOB K Hay4YHOMY OOKnagy

Hay4HbI 0OKNa4 , NPUMepPHbIe BOMPOChI:

1. Brionornyeckunii ssontouMoHn3m 2. ictopust XnM3Hu Ha 3emne u MeTofbl UCCnefoBaHNs 3BOMOLIMM
3. M'eHeTturka u apontoums 4. Skocnctembl 5. Buocoepa 6. Henosek B bruocgepe 7. MobanbHbiii
aKonormnyeckuii kpmamc 1. buonornyecknii asontoLmMoHn3m 2. ictopust Xn3Hu Ha 3emne u MetTofbl
nccneposaHus asonounn 3. N'eHeTrka n aBonouma 4. IkocncTtemsl 5. buocgoepa 6. HYenosek B
6rocdoepe 7. MnobanbHbIi 3KONOrMYECKUiA KPU3NC

pedepart , NPUMEpPHbIE TEMbI:

1. PagnoakTnBHOCTb Kak doakTop TennoBoro 6anaHca 3emnu 2. CUHTETUYECKas Teopms 3sonioumnmn 3.
ManeoHTonorus 4. NeHHas nHxeHepus 5. Buabl nameHunsoctn 6. 3akoHbl . MeHgens 7.
Yenoseueckme 60ne3Hn n HacNeaCTBEHHOCTb 8. Skonornyeckue goaktopsl 9. Victopus
opomMauwHmnBaHms xmBoTHbIX 10. Cenekuus 11. AHTponoreHes 12. dopMbl BUOTUHECKMX OTHOLIEHWIA
13. Pacbl 1 pacorenes 14. AHtpononorusa 15. BoaMoxHble nyTn asontounn Yenoseka 16. dnopa n
doayHa 17. Bupychbl 18. Baktepun 19. Penkue Bnabl pacTeHuin n XnuBoTHblx 20. 9konorus Poccun 21.
Myt BbIXO4A M3 COBPEMEHHOIO 9KOMOMMYECKOro Kpuamca 22. 9Konornieckmne katactpodbl B
ncTopumn 3emnu

TecTnpoBaHue , npuMMepHbIe BOMPOCHI:

TecTnpoBaHMe No MaTepuanam BTOPOro 1 TpeTbero Moayns, BKAYarwmin B ceds 20 3anaHuia
pasHoW cTeneHn TpyaHOCTU 1 Tuna. Bpems: 25-30 MUHyT.

Tema . UToroesasi popma KOHTpons

[MprMepHbIe BOMPOCHI K 3a4eTy:

Tesaypyc K 3a4éTHbIM BONPOCaM:

1. Hay4Hbin meTOq

Hay4HbIi MeTOL NO3HaHWUS

YPOBHMN HAaY4YHOr0 NO3HAHWNSA: SMMUPUYECKNIA, TEOPETUYECKUIA

'MnoTesa

HayyHas Teopus

Teopema

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

MeToabl Hay4HOro Nno3HaHus: HabnoaeHe, SKCNePUMEHT, MHAYKUNS, OedyKUUsl, aHaNIn3, CUHTES,
MoaenupoBaHue, abctparnpoBaHue

MpuHUKMN Bepudmkaumm

MpuHuUMN ghanbcudmkaumnm

[MpvHUMN cooTBETCTBUS

DyHKUUM Haykn: 06 BSACHUTENbHAS, OnMcaTeNbHas, NPOrHoCTMYecKas, MUPOBO33peHYecKas,
cuctematmsnpyowas, npou3BoACTBEHHO-MPaKTnyeckas

2. EcTecTBO3HaHME 1 ero pornb B Ky/bType

EctectBO3HaHMe

EcTecTBeHHble Hayku: omaunka, XuMusi, GoNorns, reonorusi, aCTPOHOMMS, SKONOrns
OndpdepeHumanmsa Hayk

WHTerpauuns Hayk

MartemaTunka Kak s13blk eCTECTBO3HaHNS

['ymMmaHnTapHble Hayku

EcTtecTBeHHOHay4Has KynbTypa

['ymaHnTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeX Ay HUMU

KETPOHHBH
B_EPCHTET
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3. OT1uKa Hay4HbIX nccnegosaHuin. lNcesgoHayka

OTnyeckme NPUHUNIMbI HAYYHbIX nccnenoBaHuin: CaMoOUEHHOCTb UCTUHbI, UICXOOHbI KPUTULN3M,
ceobona HAy4YHOro TBOp4eCTBa, HOBM3HA HAY4YHOIro 3HAaHUA, PaBeHCTBO Y4EHbIX Nepen n1MuoMm
NCTUHDbI, 06LI.I,e,D,OCTyI'IHOCTb NCTUHbI

lNcesnoHayka
MceBOoHayKn: acTPONorusl, Napancuxonorus, ygonorusi, buosHepreTnka, AeBMaHTHas Hayka

OTnuynTenbHble NPU3HaKN NCEBLOHAYKN: (PparMeHTapHOCTb, HEKPUTUYECKUIA MOAXO0L K UCXOLHbBIM
OaHHbIM, HEBOCTIPUMMYMBOCTb K KPUTWKE, HECOOTBETCTBME (PaKTaM, OTCYTCTBME 3aKOHOB,
HapyLeHNe 3TUYECKNX HOPM

BuoaTtuka

4. ECTEeCTBEHHOHAY4YHble KapTUHbI M1pa

HayyHas (ectecTBEHHOHay4Has) kKapTuHa Mupa kak obpasHo-gmnocogpckoe obobiweHne
JOCTUXEHWNN eCTECTBEHHbIX HayK

HayyHble KapTUHbI MMpa: MexaHn4yeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-9 nonosuHa),
COBpEeMeHHas 3BONOUMOHHAS (2-9 nonosmHa XX B. - Ha4ano XXl BB.)
5. Pa3sutne npencraBneHnin o matepum

Marepus

dopMbl MATEPUIN: BEWECTBO, None, onsnyeckunin Bakyym
JunckpeTHoCTb

KoHTuHyanbHOCTb

BupTyanbHble YacTuupl

OnemMeHTapHble YacTumubl

ATOMHO-MONEKYNSPHOE yYeHne

Y4yeHuve o cocTase

Y4yeHune o CTpoeHum BelecTea

6. Passntre npencraBneHnn o ABUXeHUN

dopMbl ABMXEHNS MATEPUN: MEXaHNYeckas, gouamndyeckasl, xmummyeckas, bruonornyeckas
B3anMocBsA3b (hopM OBMXEHMS U UX HECBOAMMOCTb APYr K APYry

JBUXeHne Kkak N"3MeHeHNe COCTOSHUS

MexaHnyeckoe OBMXEHME, ero OCHOBHbIE XapakTePUCTUKWU: MatepuanbHas To4dka, Tpaektopus,
CKOPOCTb, YCKOpPEHMe, NyTb, UMNYNbC Tena, MOMEHT UMNynbca

7. PasButne npencraBneHnii 0 B3aMMoaencTasmm

dyHoamMeHTanbHble B3aMMOAENCTBUS: rpaBUTaunoHHoe, cnaboe, anekTpoMarHTHoe, CUNTbHOe
XapakTepuCcTuKn goyHaaMeHTaNnbHbIX B3auMOOEeNCTBUIA

HdanbHopgencrene

bnuskopernictene

KBaHTOBO-MONEBOM MEXAHN3M nepenavv B3anMonencTemm

MpuvHUKMN cynepnosnuum

8. MprHUKMMbI CUMMETPUKX, 32KOHbI COXPaHEHNS
[MoHATME cMMMeTpUN B eCTeCTBO3HAHUN
M3oTponHocTb

AHunzoTponus

VHBapuaHTHOCTb

OpnHopoaHOCTb

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

Teopema Hetep
CrMMeTpMS NpMPOAHbIX 06HEKTOB

KETPOHHBH
B_EPCHTET
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Buabl cuMMeTpuii: reoMeTpryeckue, oMHaMmyeckme, KanmbpoBoyHbIe
CrvMMeTpUsa N aCUMMETPUS XNBOTrO
ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKYN XMBOro

9. dBoNOUMA NPEACTaBNEHNU O MPOCTPAHCTBE U BPEMEHM

MpocTpaHcTBO 1 Bpems ApuctoTtens (NMpPOCTPaHCTBO Kak KaTteropus MecTta, BPeEMS Kak mMepa
OBUXEHUNS)

ABCONOTHOE N OTHOCUMTENBHOE NPOCTPAHCTBO HbloTOHA

ABCONOTHOE N OTHOCUTENBHOE BPEMS HbloToHa

Mwuposow agoup

OnbiT MankenbcoHa-Mopnu

ViHBapnaHTHOCTb CKOPOCTY CBETa

EAMHCTBO NpoCTpaHCTBa U BPEMEHUN KakK (OOPMbI CYLLECTBOBAHNS OBUXYLLENCS MaTepun B
COBPEMEHHOI Hay4YHOW KapTuHe Mmpa

10. CneunanbHasa Teopns OTHOCUTENIbHOCTU

CneumanbHas Teopus oTHocutenoHoctn (CTO)

VHepuwnanbHble cnctembl oTcHéTa

MpuvHUKMN oTHOCUTENbHOCTK ["anunes

MpuHuunel CTO: NPMHUMN OTHOCUTENBHOCTU, MHBAPUAHTHOCTb CKOPOCTW CBETa

Cnencteus CTO: OTHOCUTENBHOCTb OOHOBPEMEHHOCTU, PENSATUBUCTCKOE COKPALLEHNE ONUHDI,
3amennieHne BpeMeHu, yBennmyeHne NHepTHOM MaccChbl B ABUXYLLENCS CUCTEME KoopauHar
OTHOCWUTENIbHO HENOABUXHOM CUCTEMbI OTCYETa, NPOCTPAHCTBEHHO-BPEMEHHOWN NHTEpPBa Mexay
COBbITNSIMA, €0 MHBAPUAHTHOCTb, COXPaHEHWEe NPUYNHHO-CNENCTBEHHbIX CBSI3ei Mexay
CcobbITSIMW, €AUHCTBO NPOCTPAHCTBA U BPEMEHW, NMPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM,
9KBMBANEHTHOCTb MACChl N 3Heprum

11. O6was Teopust OTHOCUTENBHOCTHN

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNa OTHOCUTENbHOCTU Ha
HenHepumanbHble CUCTEMbI OTCYETa

HeunHepumnanbHble cucTeMbl OTCHETA

MpWHUMN 9KBUBANEHTHOCTW rPaBMTALMOHHOrO NOMS U CUN MHEPLUUN
omnupunyeckne nokasarensctea OTO:

- OTKNIOHEHMe ny4ya B none taroteHms ConHua

- UBMEHEHWE YaCTOTbl 9NEKTPOMArHNUTHOW BOMHbI B MONE TArOTEHUS
- CMeleHne nepurenms opbutbl Mepkypus

[MoHsATUe rpaBUTaLMOHHOrO paaguyca

[paBnTaLMOHHbIA KONnanc

YepHble Obipbl

12. Mukpo-, Makpo-, Meramvpbl

CTpyKTypbl Meramvpa: 38e3fbl, NNaHeTHble CUCTEMbI, FanakTUKK, MeX3BE3aHas cpena

Kputepun geneHus Ha MUKpOMUP, MakpoMUp 1 Merammp

MpocTpaHcTBEHHbIE MacwTabbl BceneHHom

EaovHuubl n3amepeHns paccTosiHUA B Merammpe: acTpoHoMMYyeckas eanHmLa, CBETOBOM rofd, napcek
BpemeHHble macwrtabbl BceneHnHow

SABNeHuns, N03BONMBLLNE OLIEHUTb BpeMs CyllecTBoBaHUA BceneHHon: adpdoekT Llonnepa, 3akoH
Xabbna

XapakTepucTrku 3Be3[, onpenensemMbie 3 Habntoa4eHNA: CBETUMOCTb (MOWHOCTb U3NYYEHNS ),
macca, paguyc, cnekTpasnbHbli COCTaB U3NyYeHus

CnekTp aneKTpoMarHUTHbIX U3NyYeHWNiA (PaanoBOHbI, MHOOPaKPACHbIA, BUAVMBINA,
yNbTPadVoNeToBbI AnanasoHbl, PEHTTEHOBCKOE U raMMa-uanyyeHune)

KETPOHHBH
B_EPCHTET
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BceneHnas, Metaranaktuka
CKonneHns 1 CBEPXCKOMNNEeHNs ranakTuk
KBasapbl

MneuHbin MyTb - Hawa ManakTuka

CoctaB COMHEYHON CUCTEMbI: MAHETbI, CMYTHUKM MNAHET, acTeponibl, KOMETbI, METEOPOUbI,
MarHuTHbIE NONS, NbiNeBas MaTepPUs, CONHEYHbIA BETEP 1 KOCMUYECKME NTyHu

MnaHeTa 3emHon rpynnbl: Mepkypuin, BeHepa, 3emns, Mapc

MnaneTbl-ruranTol: KOnuTep, CatypH, YpaH, HentyH

Mosic acteponaos

Ob6nako OpTa

Mosic Korinepa

Co3Be3ans - y4acTkm 3Be34HOro Heba ¢ rpynnamu 3Be3f, BblAENEHHbIE 419 OPUEHTMPOBKN 3Be3abl
VCTOYHMKN BHEeprum 3s8e3a;: TePMOSAEPHbIA CUHTES U SHEPTUS FPaBUTALLMOHHOMO CXaTus
lMnaHeTapHble TYMaHHOCTM

['MraHTbl 1 CBEPXTUraHTbl

lMynbcap - HeMTpoHHas 3Be3na

CepxHoBble 3B€34bl

OeuxeHns ConHua B Manaktuke

ConHue - HopMmanbHas 3se3na

13. B3anMocCBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaum matepum
LlenocTHOCTb npuponbl

CuncTeMHOCTb NpupoLabl

Mepapxu4HoCTb NpMpoabl 1 CUCTEM

ApOonTMBHbBIE CBOWCTBA (AAOUTUBHOCTD)

WHTerpatveHble CBONCTBA (MHTErpPaTUBHOCTD)

Buranuam

PenykunoHnsm

14. OpraHmsaums matepum Ha OU3N4ECKOM YPOBHE

OneMeHTapHbIe YacTuLbl

OCHOBHbIE XapakKTePUCTUKIN 3NeMeHTapHbIX YacTuL: Macca, 3apsg, CrnH, BPEMS XU3H
Knaccundpmkaums anemeHTapHbIX YacTuL:

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

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

- N0 BPEMEHM XU3HW: cTabunbHble, KBa3ncTabunbHble, HecTabunbHble

MepeHocYMKM doyHAAMEHTANbHbIX B3aUMOLENCTBUIA (DOTOHbI, FPABUTOHBI, FHOOHbI, ME30HbI)

CnocobHOCTb aNeMEeHTaPHbIX YacTuL K B3aUMHbIM NPeBpaLleHnNsIM, He HapyLlwatoWmnM 3aKOHOB
coXpaHeHust

dunsunyeckoe none Kak COBOKYMHOCTb BMPTYalibHbIX HaCTuL,

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

BaKyYM KakK COCTOSAHME NOoNns C HauMeHbLIEN eHepere|7|, cocTosee n3
BNPTYyanbHbIX YaCTUL

15. [pouecchl Ha hrn3nyeckom ypoBHE opraHusauumn matepum
$IBneHne ecTeCcTBEHHON pagnoakTUBHOCTHU

3aKkoH paanoakTMBHOrO pacnaja kak CtaTUcTUY4eCKUin 3aKoH
CocTas n3ny4yeHus npy pagnoakTUBHOCTM

BbloeneHve aHeprum npu pagnoakTMBHOM pacnane
[MpeBpalleHns aNeMeHTOB Npy PaanoakTUBHOM pacnane

PerncrpaumnoHHbli Homep 902227116 DAEKTPOHHEH
Ctpanunua 12 n3 23. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcumnnnmHel "EcTecTBeHHOHay4Has kapTuHa mupa”; 050100.62 Meparornyeckoe obpasoBaHme; cTapwmnin npenogaearesnb, 6/c
HemuH C.A.

SoepHble peakumm paclienneHns aaep aToMos nog AeNCTBUEM HENTPOHOB
MeToAabl nony4yeHne NCKYCCTBEHHbIX PaAMOaKTUBHbBIX 3N1IEMEHTOB
OTkpbITME aTOMHOrO a4pa, U3MEpPEHME ero pa3mMepoBs, Macchl 1 3apsaa
OHEPrus CBA3N HYKNOHOB siAep atoMoB (OedyekT Macchl)

Peakuusa uenHoro geneHns ypaHa

Peakumn cnHTe3a nerknx aToMHbIX S4ep U BblAeNeHne aHeprum

Tvnbl TEPMOSIAEPHBIX Peakunii B 3Be34axX 1 9BONOLNS 3BE3[

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XUMNYECKUIA SNEMEHT

AToM

3oTonbl

SBONoUMSA NPEeACTaBNEHUA O CTPOEHMN aToMa
KBaHTOBO-MexaHu4yeckas Mogenb CTPOeHMs atoma
Monekyna kak KBaHTOBO-XMMMYyeckasa cuctema
Karanuaartopbl 1 UHIM6UTOPEI

Buokaranusartopbl (pepMeHThHI)

Monumepsbl

MoHomepbl

lMepuoanyeckas cuctema

MNepuoamnyeckuin 3akoH . V1. MeHnoeneesa

17. [Npouecchbl Ha XMUYECKOM YPOBHE OpraHu3auumn matepum
Tennosble adpdekTbl NPOLIECCOB (9K30-, SHAOTEPMMYECKNE peakLmnm)
[MoHATUE O XMMMNYECKOW KNHETUKE

dakTopsbl, BIMSAIOWME HA PEaKLMOHHYIO CMOCOOHOCTb BEWECTB: BANSHNE KOHLEHTPAUNK - 3aKOH
JencTByowWmx Macc

dakTopbl, BNMSAOWME HA peakLMOHHY0 CNOCOOHOCTb BEWECTB: BNSIHUE TeMMNepaTypbl -NpaBnio
BaHTt-l"odbpa

SHeprvsa akTneBauum (aHepreTnyeckuin bapbep peakuum)

dakTopbl, BIMSAKOWME HA PEAKLMOHHYIO CMOCOOHOCTL BELWECTB: Katanus
MNMoHaTre 06 aBTOKaTaNM3e

MpwuHumn e Watenbe

18. OcobeHHOCTN BMONOrNYECKOro YpoBHS OpraHusauum matepum
CUCTEMHOCTb XMBOro

Nepapxunyeckasi opraHm3aums XuBoro: kneTka - eauHmua Xusoro, nonynsums, sua, 6uoueHos,
buoreoueHo3, brocdepa

XUMUYeckunii cocTaB XMUBOro: aTOM Yriepoaa - raBHblA 3NEeMEHT XMBOro, ero YHUKasnbHble
ocobeHHOoCTU

XnMnyeckunim coctaB XmBOro: Boaa, ee ponb B XMBbIX OpraHn3max

XnMnYecKknidi CoCTaB XMBOro: 0COBEHHOCTU OPraHNYeckux GONONMMEPOB - BbICOKAS MONEKYNSipHas
Macca, cnocobHocTb 06pa3oBbIBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

OTKPbITOCTb XMBbIX CUCTEM

OO6MeH BELWECTB N 3HEPrn

"lomMeocTas kak OTHOCUTENIbHOE AMHaMNYeckoe NOCTOSAHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XMVBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XW3HWU

Monunentuapl Kak NpeawecTBEHHNKN 6ENKOB

Benku kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMIEKCOM CBOMCTB
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AMUHOKMNCNOTbI - MOHOMEpPbI 6efkKoB

YpoBHM opraHm3aunm 6enkoBoi MONekynbl (NepBUYHAS, BTOPUYHASA, TPETUYHAS, YETBEPTMYHAS)
dyHKUMM 6ENKOB: hePMEHTATMBHAS, PErYNSTOPHAs, TPAHCMOPTHAS, 3alMTHas, ABUraTeNnbHas
Nunnapl n NX PYHKUUW: aHepreTnyeckas, nunuaHbie MembpaHol

Yrnesoabl N UX QOYHKLNWN: aHEPreTnyeckas, CTPyKTypHas

HykneoTnabl - MOHOMEPbI HYKNENHOBbLIX KACNOT

HyknenHoBsble kncnotbl (monuHykneotuabl) - AHK, PHK

A30TUCTbIE OCHOBaHUSA: afeHWH, r'YyaHUH, LNTO3WH, TUMUH, ypauun

KoMnnemMeHTapHOCTb, KOMMANIEMEHTAPHbIE NapPbl a30TUCTbIX OCHOBAHWIA

KomnnemeHTapHocTb uenen JHK - ocHOBa BaXHeNwWwmx oyHKUMA: XpaHeHMs 1 nepenayu
HacnencTBeHHOW nHpopmaumm

DYHKUUN HYKSTEMHOBbLIX KUCNOT M MPpOoLEecChl peaynnukaumm, TpaHCKpUnumm, TpaHcnsaumm
"eHeTnyecknin Kog,

KonoH

CBowicTBa reHeTM4eCcKoro Koga: TPUNAETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHUBEPCANbHOCTb, OTCYTCTBME 3HAKOB NMPEnUHaHng Mexay Tpunnetamm (KogoHamn)
20. nHamnyeckune n ctatMcTUyeckme 3aKkOHOMEpPHOCTH B Npupoae
JetepMnHn3am

MexaHun(cTn)4eckunin [eTePMUHN3ZM

Nannacoea thopMynMpoBKa MEXaHMYECKOro AeTepMnHu3Ma

JunHammnyeckunii xaoc

[MprMepbl CUCTEM C AMHAMNYECKMM Xa0COM: MNaHEeTHbIE CUCTEMbI, Noroga v
Knumart, TypbyneHTHOCTb, OOHAOBbIE PbIHKM

OT1nnyne xaoca ot becnopsaka

BeposTHOCTb

CnyyaHoCTb

CraTtnctnyeckas 3aKkOHOMEPHOCTb

CpenHee 3HavyeHme

MonekynspHo-KMHeTn4yeckas Teopus

Pacnpenenenne (Makceenna) Monekyn no ckopocTsam

Cratmctmyeckoe onncaHmne CoCTosHUS

dnykTyauus

IdunHamnyeckas Teopus

CraTtnctunyeckas teopus

[MpvMepbl AMHAMUYECKUX TEOPUIA:

MexaHvKa, aNeKTpoauHaMmka, TepMoamHamMmKa, Teopusi OTHOCUTENbHOCTH,
5BONIOLMOHHAs Teopus Jlamapka, Teopusi XMMUYECKOro CTPOEHUS

MpuUMepbl CTAaTUCTNYECKMX TEOPWIA: MONEKYNSAPHO-KMHETNYECKAS TEOPUS, KBAHTOBAS MexaHuka u
Lpyrue KBaHTOBble TEOPUM, 3BOMIOLMOHHASA Teopust [JapBuHa, MOnekynspHas reHeTunka

[MposiBneHne npmHUMna COOTBETCTBUS: COOTHOWEHME CTATUCTUYECKUX U ANHAMUYECKUX TEOPUI
(dnHammyeckme Teopun kak NpubnmxeHne n ynpoweHne 6onee ToYHbIX CTaTUCTUYECKNX TEOPUIA)
21. KoHuenuun KBaHTOBOM MEXaHWUKM

KopnyckynsapHo-BONHOBOW Oyanvu3m cBeTa

BonHoBble cBOWCTBa cBETA: UHTEPIEepeHUMs, andpakums, nonapmusaumns

KopnyckynsipHble cBoncTBa ceeta: poToadhdoekT, nasneHme ceeta, adodekt KomntoHa
KopnyckynspHo-BONHOBOW fyannam Kak Bceobliee CBONCTBO Matepum

Le bpoiinb: oblwas naoes n hopmyna cea3n Mexay UMMynbCOM YacTuLbl U ee ONVHON BOMHbI
BonHoBble cBoicTBa YacTuu: Judopakumnsa anekTpoHOB
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MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”
CooTHoLWeHWe HeornpeaeneHHoCcTen KoopanHara-nMnynbc (CKOPOCTb)
COOTHOLEHWE HeoNnpeaeneHHOCTEN aHeprua-BpemMs

CoOOTHOLWWEHWS HeonpeaeneHHoCTen Kak cneacTtsme HEBO3MOXHOCTH

HEeBO3MYLLAKOWMX NBMEPEHNIA (M3MEPEHME B KBAHTOBOM MEXaHWKE KakK pe3dynbTaT B3auMOOEeNCTBUS
MMKPOODOBEKTA C Makponpunbopom)

COOTHOLWEHMS HEONpPeOEeNeHHOCTEN Kak pe3ynbTaT KBaHTOBbIX CoNnyKTyaLmii
SKcneprMeHTanbHbIe A0Ka3aTenbCTBa CMOXHOW CTPYKTYpbl Bakyyma: acpdpekT
Kasumupa, poxaeHne anekTpoH-NO3UTPOHHbLIX Nap B 3N1EKTPUYECKOM Mone
MpuHLMN BONOAHWUTENBHOCTA B KBAHTOBOW MEXaHUKe

Bo3MOXHbIe 3HaYEHMS OUBNYECKNX BETMYUH: LUCKPETHBIA U HENPEPBIBHbLIA CNEKTP

22. [NprHUMN BO3pacTaHms aHTponuu

dopMbl 3HEPrUn: TENNoBas, XMMMYeckas, MexaHmyeckas, anekrpuyeckas

MepBbli 3aKOH TEPMOANHAMUKY - 32KOH COXPaHEHNS 3HEPTN NpU ee NpeBpaLleHnsx
3aMkHyTas (M30N1MpoBaHHas) cucTeMa n HesaMkHyTas (OTKpbiTas) cucrema
TepmoonHammyeckoe paBHoBecue

BTopon 3akoH TepMOAUHAMUKM KaK NPUHLMUN BO3PACTaHNS SHTPOMMUM B 3aMKHYTbIX CMCTEMaX
ObpaTtumble U HeobpaTUMble NPOLEeCChl

IHTPONUS Kak nsmepsiemas omsnyeckas senmymHa (npveeneHHas Tennora)

N3meHeHne aHTponuu Ten npu TennoobmMeHe Mexay HUMK

BTopoit 3aKoH TepMOAMHAMMKM KaK MPUHLMMN HAanpaBneHHOCTN TennoobMeHa (0T ropsyero K
XONOOHOMY)

KayecTBo (LEHHOCTb) aHeprum

BblcokokayecTBEHHbIE DOPMbI SHEPTMN: MEXAHNYECKas, anekTpuyeckas

Hun3kokadyecTBeHHas chopma sHeprum: Tennota

lMoHuXeHne kayecTBa TEMNOBON SHEPTM C MOHMXEHNEM TEMMNEPATYPLI

SHTponus kak Mepa becropsiaka

BTopoii 3aKoH TepMOAMHAMUKI KakK NPUHLMN HapacTaHns becnopsaka v paspyweHns CTpyKTyp
OHTPONUS Kak Mepa OTCYTCTBUS UHCpOpMaLLMK

OCHOBHOI1 NapaioKC 3BOMOLUNOHHOM KaPTUHBI MMpa: 3aKOHOMEPHOCTb 3BOJIOLNM Ha GOOHE
BceobLlero pocta aHTPOMNMm

OHTPONUS OTKPbLITOM CUCTEMbI: NPON3BOACTBO SHTPOMNUM B CUCTEME, BXOASAWMA N BbIXOASLWNIA
MOTOKM SHTPOMUM

TepmoanHamuka XusHu: pobbiBaHne ynopsA0HEHHOCTM U3 OKpyXatowwer cpeapl

23. 3aKOHOMEPHOCTN camoopraHmaaumm. MNMpuHLMNbl yHUBEPCANbHOIO 3BONIOLMOHN3MA
CuHepreTuka - Teopus camoopraHnsaumm
CamoopraHnsauus (B NPUPOLHbIX 1 CoLManbHbIX CUCTEMAX)

|_|pI/IMepr camoopraHm3aunmy B NPOCTENWNX CUCTEMAX: Na3epHOe N3nyyeHne, a4enkm BeHapa,
peakuuns BeJ'IOYCOBa->K8.6OTVIHCKOI'O, crnnpanbHbl€ BOJIHbI

HepaBHoBecHas cucrema

[MoTokm (BewecTsa, aHepruu, 3apsna v T.4.) B HEPaBHOBECHbIX CUCTEMAX
Heobxoaumble yCnoBms camoopraHm3aunn: HepPaBHOBECHOCTb U HENIMHENHOCTb
[Moporosbii xapakTep (BHE3AMHOCTb) CaMoopraHmM3aunm

Touka budpypkaumnm kak MOMEHT Kpuanca, NoTepun yCTon4YmMBoCTU

PocT donykTyaumin B61m3m To4KM budpypkaumm (TeopeTnyeckoe nonoxeHne n npumepbl)
Crabununsaums dnykTyauuin 3a To4Kom budpypkaumm (nopsiook M3 xaoca)
CWHXpOHN3aLMS YacTen CUCTEMbI B pedyfbTaTe camoopraHn3aumm

HeB03MOXHOCTb TOYHOro NPOrHo3a byaywero 3a To4Kol Budpypkaumm
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[MoHWXeHre 3HTPOMUN CUCTEMbI MPU CaMoOopraHm3aunm

[MNoBblWeHNe SHTPONUKN OKPYXatolen cpelbl NPy camoopraHn3aunm

Huccunaums (paccesiHne) sHeprum B HepPaBHOBECHOW CUCTEME

YHuBepcasbHblA 3BONIOLMOHN3M KaK Hay4yHas nporpamMmma COBPEMEHHOCTH, ero uenu
MpuvHUKMNBI YHMBEPCANbHOrO 39BOMNIOLMOHM3MA:

- BCE CyLLeCTBYeT B Pa3BUTUN;

- 06 bEKTUBHOCTb M MO3HABAEMOCTb MPOLLECCOB CaMOopraHn3aumu;

- 3aKOHbI NPMPOAbI Kak NPUHUMUMBLI 0TO0Pa AOMYCTUMbBIX COCTOSIHUA N3 BCEX MbICIUMbIX;
- (pyHAaMeHTanbHag u HeycTpaHuMas posb Cny4aHOCTU N HeONPeaeneHHoCTH;

- pa3BUTUE KaK YepeaoBaHNe MeaSIEHHbIX KONMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX U3MEHEHWIA
(6ucpypkauni);

- HenpeackasyeMocTb NyTu Bbixo4a U3 TOYKK budpypkaunm (npownoe BNnsieT Ha byayuee, HO He
onpepnenseT ero);

- yCTOI7I‘-II/IBOCTb M HAOEeXHOCTb NPUPOAHbIX CUCTEM KaK pe3ynbTat NX NOCTOAHHOIo OGHOBJ’IGHVIFI;
- KO3BOMOUUA passmealomeVlcg CNCTEMDBI U OprxaromeVl cpenbl

24. Kocmonorus

Kocmonorus - Hayka o cTpoeHun n ssonounmn BceneHHomn

OLHOPOAHOCTbL U N30TPONHOCTL BeeneHHol B 6onblumx macwtabax
XvMunyeckunm coctas BceneHHowm - gaHHble CnekTpanbHOro aHannaa

Mognenv 6eckoHe4Ho B MPOCTPaHCTBE CTauMoHapHo BeceneHHol
Kocmonornyeckas mogenb HectaumoHapHon BeceneHHon SinHwTenHa-PpuamaHa

PasnuyHble CcUueHapun pa3snTnA BcenenHon: OTKpbITasd, nynbcupytowas n 3akpbitad MOOENN
aBontounn

Mpobnema n3mepeHusi cpenHen NNoTHOCTM BeceneHHol
Teopus Bonbworo B3pbiea (. [amoB)

SKcrnepuMeHTasbHble NOATBEPXAEHUS Teopumn 60MbWOro B3pbiBa: NpeackasaHue TeMnepaTypbl
JPOHOBOIr0 MMKPOBOJTHOBOIO M3/y4eHUsl 1 0OHapyXXeHne PennkToBoro gooHa ManyyYeHust

Mpobnema KoCcMONOrMyeckor NOCTOSIHHOM Xabna n oueHka Bo3pacta BceneHHoi

OcHoBHble HabnogaTenbHble TECTb TEOPUW: PACNPOCTPAHEHHOCTb NIErkMX 3NIEMEHTOB B KOCMOCE,
npobnema CUHIyNSAPHOro COCTOSIHUS, OTKPbITME U NCCRedoBaHNe KpynHoMaclTabHoli CTPYKTYpbI
BceneHHo, rpaBMTaLNOHHbIE NMH3bI

Mpobnema TeMHO MaTepum
YcrtonumsocTb BeceneHHoM 1 aHTPOMHbIA MPUHLMAI

25. KocMoroHus

KocMoroHus - pasnen aCTpoHOMKN, VI3y‘-IaI-OLI.I,I/II7I npouncxoxXxmaneHme n pa3BntTne KoOCMNYECKNX 1en n nx
CNCTEM.

apI'O,D,VI'-IeCKaSI rmnoTes3a, no3sonsowasd BOCCTaHOBUTb UCTOPUIO OTOENbHOIo obbekTa no
HabntAeHNIO MHOrMX 00 bEKTOB, HAXOASIWNXCS Ha Pa3HbIX 3Tanax sBotoUnin

PacnpeneneHue 3Be3f no cnekTpam 1 CBeTUMOCTSM (anarpamma MepuwnpyHra - Peccena),
oTpaxatowas Mmogenb 3B0ONUNA 3BE3bl B 3aBUCYMOCTU OT €€ MaccChbl.

CnekTpbl 3B€34, 3HEPrS 3BE3[

Stanbl 0bpa3oBaHuUs 3Be3bl

STanbl 9BONIOLMM 3BE34 NPU pa3HbIX Maccax

Mopnenb BHyTpeHHero ctpoeHms ConHua

KoMnnekc conHe4yHom akTMBHOCTH

LInknbl CONHEYHOW aKTUBHOCTM, MPU3HAKW YCUNEHWSI CONHEYHO aKTUBHOCTU 1 MPUYUHDI
ConHevyHoE n3nyyYeHne, CONHEYHbIN BETEP, CONMHEYHO-3EMHbIE CBSA3N

MarnuTtHble nons ConHua n NnaHeT
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OueHka Bodpacta ConHua, 3emMnun n nnaHet

M'mnoTesbl 0 npoucxoxaeHun ConHua n nnaHet: rmnoTte3a KauTa - Jlannaca, runotesa O.10.
WmunaoTa

26. 'eonorunyeckas aBontoumns

Hawa nnaHeta 3emns, ee poopma, XMMUYECKNIA COCTaB

MarHutocepa 3emnn, CTPyKTypa MarHUTHOrO Nons, ABMXEHUS MarHUTHbIX MOMOCOB
BHyTpeHHne obonoykn 3emnu n Metoabl MCCnenoBaHns ee rnybuH (ceicMopasBenka)

AnekTpunyeckoe none 3emnn, aNeKTPOMarHUTHble BpalweHus B aape 3eMIn 1 NPOLIECCHI Ha
MOBEPXHOCTM

3eMHast kopa 1 ee 3Bonouns (reonormyeckas ICTopus)

INutocdoepHble NAUTbI, NaBalrowWwme Ha BEPXHEN MaHTUK - acTeHocepe,
OkeaHunyeckas 1 KOHTUHeHTaNnbHas 3eMHas Kopa, CBS3b ee 3BOMOLMUN C SBOMOLMEN XNBOrO Ha Hel
Mpouecchl camoopraHnsaunm B ropHbIX nopoaax

Mpouecchl B naHOwaTHON cdhepe

N3ny4yeHune 3emnum kak HarpeToro tena

OHTPONUIAHLIA banaHc 3emnu

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

ATMocdbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaoeHne CoONHEYHOro ceBeTa Yepes atmocqgepy

O30HOBbIV CMON U NPUYNHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensiemblii npoueccamm TennoobmMeHa, BnaroobmMeHa n LmpKynsaumm
aTtMmocagoepbl

Mmpopocdphepa 3emnu, BO4A U XU3Hb
BosHukHoBEHME Buocdepbl Kak pe3ynbTaT reonornyecko aBonoLMmn 3emnm

27. NpouncxoxoeHme XnsHu

MepBryHas atMocdepa 3emnu

ABVOreHHbIN CUHTES

MepBUYHBbIA ByNbOH

Mpenbuonornyeckuini ot6op

MoHATMe 0 Bronornyecknx MembpaHax

Koauepsartbl

"eTepoTpodbl

ABTOTPOMHI

AHaspobbl

A3pobbl

[MpokapuroThbl

DyKapuoTbl

ronobnos

eHobuno3

VcTopuyeckue KOHUENUMM NPOVCXOXAEHNS XU3HN: KpeaunoHN3M, runotesa naHcnepmun,
OOHOKpAaTHbIA abroreHes, MOCTOSIHHOE CamM03apOXAeHNE, CTaLUMOHAPHOE COCTOSHNE
28. bronornyeckuin 3BoIOLIMOHN3M

dsontouns, ee atpnbyTbl: CAMONPON3BONIbHOCTb, HEOOPATMMOCTb, HAaNPaBNEHHOCTb
OBOMOUMOHHasA KoHuenuns JNlamapka

JapsrHn3m

CanbTaunoHn3m
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CurHTeTMYeckas Teopust 3BONKOLNN:

MonekynapHas ssonioums

["'eHOdpOHA

OneMeHTapHas 3BONOLNOHHASA CTPYKTypa - Nonynauns

ONeMeHTapHbIi HACNeACTBEHHbIA Matepuan - reHoOoHA NoNynaLmm
ONeMeHTapHoe SIBNeHNe 3BOMOLUNN - U3MEHEHWE reHOdoHA4a Nonynsunm

OnemMeHTapHble 3BONIOLMOHHbIE (PAKTOPbI: MyTaUMOHHbIA NPOoLEecc, NONyNSUMOHHbIE BOJHbI,
N30nauusl, eCTECTBEHHbI 0TOOP

Bopbba 3a cyuwecTBoBaHme

dopmbl 0TOOPA: ABUXYLWMIA, CTAOUAN3NPYIOWNIA, ON3PYNTUBHDIN
Mwukpoasonouns

Makpoasonouuns

OueepreHuns

29. VicTopms Xun3HM Ha 3emne 1 METOAbI UCCNEeAOBaHNS 3BONIOLNN

["eonornyeckne apbl 1 Nepuogbl

CBA3b rpaHu1L Mexay apamm ¢ reoorm4eckMMmn n NaneoHToNorM4ecKUMm N3MEHEHNSAMN
HekoTopble BaxHenwme apoMopdo3bl: POTOCUMHTES, 3yKapuoTbl, MHOFOK/IETOYHOCTb, CKeneT

OCHOBHble TakCOHOMMUYECKME FPYNMbl PACTEHWUA N XMBOTHbIX U NOCNEO0BATENIbHOCTb UX 9BOMIOLMM:
MOMJIIOCKW, PbIBbl, 3eMHOBOAHbIE (aMPnburK), NpecMbikarowmecs (PenTuamm), NTUUbI,
MnekonuTarowme, ronoCeMeHHble, MOKPbITOCEMEHHbIE, LIBETKOBbIE

[MpokapuroThbl

dunoreHes

OHToreHes

Apantaums

ApomMopgoo3

MoHATMe o donope, oayHe

MeTtonbl nccnenoBaHUS 3BONOLMMN: MNANEOHTONOMNS (MCKoNaeMble NepPexXoaHble OOPMBbI,
NnaneoHTONorM4yeckne psabl, NocnenoBaTenbHOCTb NCKONaeMbix GOOPM)

MeTonbl uccnenoBaHns aBontounn: buoreorpadms (conoctaBneHne BULOBOro CocTasa ¢ UcTopueit
TEepPPUTOPUIA, OCTPOBHbBIE CDOPMbI, PENTUKTbI)

MeToabl NccneaoBaHUsS 3BOMIOLMN: MOPAIONOrMYECKe METO bl (YCTAHOBNEHME CBA3M MeXay
CXOLCTBOM CTPOEHUSI 1 POLCTBOM CPaBHMBAEMbIX (DOPM, PyAMMEHTAPHbIE OpraHbl, aTaBU3Mbl)

MeToabl uccnenoBaHms 9BOMOLMN: 9MOPMONOrnYecke MeToabl (3apOAblEBOE CXOACTBO, MPUHLNNM
pekanuTynaumm)

MeToAabl ccnenoBaHNs 9BOJIIOLMN: FTEHETUYECKME METOObl, METOAbl BUOXMMUN U MONEKYNSIPHON
6uonormm, MeToabl MOAENNPOBAHUS, 9KONTOrMYECKNe MeTOobl

30. 'eHeTnKa 1 aBonouns

["eHeTnka

["eH

Annenb

XpOMOCOMbI

["'eHOM

"feHoTMN

deHoTun

CBoiicTBa reHeTN4eckoro Matepumana: AMCKPETHOCTb, HEMPEPbLIBHOCTb, MMHENHOCTb, OTHOCUTENbHAS
CcTabunbHOCTb

I3aMeH4YnBOCTb: Hacnegyemas (reHoTunuyeckas, MytaunoHHas)
I3MeH4MBOCTb: HeHacnegyemas (gpeHoTunuyeckas, MoanunkaumnoHHas)
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MyTtareHHble dpakTopbl

MpyynHbI MyTaUMA

CsowicTBa MyTauui

Ponb MyTaLmin B 9BOMOLMOHHOM Npouecce

MonynaunoHHas reHeTuka

["eHeTu4eckne xapakTepuCTUKN NONyNSALMK: HACNeOCTBEHHAs reTeporeHHOCTb

"eHeTuYeckme xapakTepUCTUKN NONYyNSALMN: BHYTPEHHEE rEHETMYECKOe €ANHCTBO
["eHeTu4eckre xapakTepuCTUKN NONyNSALMK: AMHAMUYECKOEe paBHOBECUE OTAENbHbIX FEHOTUMOB

31. OkocuncTembl

[MoHATME aKocUcTEMBI

AneMeHTbl 3kocucTem (brnoTon, 6MoueHo3)

BuoTtnyeckas cTpykTypa aKocucTeM: NPOAyLIEHTbl, KOHCYMEHTbI, peayLeHTbI
Brabl npypoaHbIX 9KOCKUCTEM (03€PO0, Nec, NyCTbIHA, TyHApa, okeaH, buocdepa)
lMvwesble (Tpodudeckne) uenu, nupammpl

OHepreTnyeckmne NOTokM B akocuctemax, npasmno 10%

Skonornyeckme akTopbl: buotTudeckne n abrnoTnyeckme akTopbl, aHTPOMOrEHHbIE (DAKTOPbI
dopMbl BUOTUYECKMX OTHOLWEHWIA

[Mpenenbl TonepaHTHOCTH

Cpena 0buTaHusi n aKkonornyeckas Huwa

32. buocepa
Buocdepa
BeuecTtBo: XuBoOe, KOCHOe, buoreHHoe, BUOKOCHOE

CeoxuMmyeckme oyHKLUM XMBOro BelllecTsa: ra3oBas, KOHLUEHTPaLUWoHHas, AeCTPYKTMBHAS,
cpenoobpasytowas, aHepretTuyeckas

BuoreHHas murpaumnsa atoMoB XMMUYECKUX SNTEMEHTOB

Buoreoxmmmnyeckme NpUHUMNLI MUrpaLnn: CTPEMIEHNE K MaKCMyMy NPOSIBNEHUS
Broreoxnmmnyeckne NpUHLMMNbLI MAUrpaLmMmn: 3BOMKOLMS BUAOB, YBENNYNBAIOWMNX OMOrEeHHYI0 MUrpaunto
BnnsHne kocMuyecknx chakTopoB Ha Brocdepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4YeHne, CONHEYHO-3EMHbIE CBA3U (rennobrnonorus)

33. Yenosek B buocgpepe

[ManeoHTONOrNS

AHTponoreHes

OcHOBHble 3Tanbl aHTpornoreHesa

Heonutnyeckas pesonouns

okonormnyeckme nocneacTsms HEONUTUYECKON PEBONIOLNN

Kossonouus

Pacbl n pacoreHes

Bo3MOXHbIe NyTK 9BOMIOLMM YenoBeka

Ponb coumnanbHbIx 1 GBMONOrMYeCcKmX 3BOMOLMOHHBLIX (DaKTOPOB

34. 'nobanbHbIi 3KONOrMYECKNIA KPU3NC

3arpsizHeHne okpyXxatowein cpenbl (MHrpeaneHTHoe, or3nyeckoe, AECTPYKTUBHOE)
NHpukaTopbl rnobanbHOro aKonormyeckoro kpuauca:

- MAaPHUKOBbIN 3PdeKkT

- UCTOLEHNE 030HOBOr0 CNOS

- ferpanaumns NecHblX, 3eMenbHbIX, BOLHbIX PECYPCOB

- CHUXeHne bropasHoobpasms
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Hoocdpepa BepHackoro kak atan passutusi Grioccpepbl Mpyu pa3yMHOM PeryiMpoBaHny OTHOLWEHWI
Yyenoseka v NpMpPoIbl

YcTonunBoe pasBnTme Kak KOMNPOMUCC MeXy CTPEMIEHNEM YeN0BEYECTBA Y I0BNETBOPATb CBOV
noTpebHOCTN 1 HeoBXOAMMOCTbIO COXPaHeHUst Brocdepbl ans 6yOyLmxX NOKONEHW

TpeboBaHus K HanMcaHnio pedepaTos.

TpeboBaHus K copepXxaHno pedepara:

1) Pedoepat nonxeH BkoYaTb B CEOA TUTYNbHbIA UCT, OrNaBneHne, BBEAEHNE, OCHOBHYHO
COLEpPXaTeNbHYI0 YacTb, 3aK/MOYEHNE U CMMCOK UCMONb30BAHHON NUTEPATYpbI.

2) Ha TuTynbHOM nucTe BBEpXy 0003HaYal0TCs Ha3BaHue By3a 1 doakynbTeTa; B LEHTPe Nocne Cnos
"PE®EPAT" - HanmMeHOBaHMe TeMbI, Aanee crnpasa - oaMmmnuns, UMs 1 0TYECTBO €€ aBTopa, HOMEP
rpynmnbl, 0amMunms, NMsl, 0TYECTBO NPOBEPSIOWEro NpenoaasaTtens; BHU3Y - rof HanncaHvs paboTbi.

3) Bo BBeneHWU fnaeTcs aBTopckoe 06 bsCHEHME 3HAYMMOCTM BbIBPaHHO TEMbI, €€ aKkTyanbHOCTU, a
TakXxe onpenensitoTcs Lenb 1 3aaayn astopa. Bo3aMoxHO Hannyvne aBTOpPCKOM OLEHKU NPOYMTaHHOK
no TeMe, T.e. NOMbITKN UCTOpMOrpagonyeckoro ob3opa.

4) OcHoBHas cogepxxartefibHas 4acTb pedpeparta O4ennTcs Ha pasaesbl, CoeaNHEHHble 0buiel
NOrNKOW aBTOPCKUX CyXaeHuin. Kaxabiii pazgen LONXeH UMETb CBOe Ha3BaHve 1 0603Ha4aTbCcs 1 B
ornasneHun, N B cogepxatenbHon YacTu. icnonb3oBaHne B pedpeparte MbiCneln 1 BbiIBOAbI YHEHbIX
JOMKHO COMPOBOXAATbCS CChIIKaMUn Ha UX TPYAbl HA TEX CTpaHMLax, rae OHN NpuBOAATCS.
Bo3MoXHbI [Ba BapmnaHTa CCbIfIoK: cpasy B TEKCTE rnocne NpuBeneHHOro CyXXaeHns ncecnenosarens
- B CKOOKax nnm Ha CTpaHuue BHU3Y - MOCE BCEro CTPAHMYHOro TekcTa.

5) 3akntoueHne npeacTaBnsieT cobol BbIBOABI, K KOTOPbIM NPULLEN aBTOP B pe3dynbTarte
03HaKOMJIEHMS C N36paHHO TEMOIA, MOMbITKY aHann3a NPeLACTaBNEHWA O Hell U CO30aHUS
cobcTBeHHOro ee "BmaeHns". aHHbln pasdnen paboTbl MOXET MMEHOBATLCS NPOCTO: "BbiBoabI".

6) B cnucok nutepaTtypbl cneayet BHOCUTb NULLb T€ UCCNeooBaHNS, KOTOPble AeACTBUTENBHO
npoYMTaHbl U UICNONb30BaHbl AaBTOPOM, a He Bce Te paboTbl, KOTOPblE 3HAKOMbI aBTOPY NKLb MO
Ha3BaHUsM.

7) B copepxaHun pedoeparta 06s3atefibHO A0/IKHA NPOCNeXMBaTbCA aBTopckas Mo3nuus.
TpeboBaHus K ochopMneHunio pedpepara

1) PaboTa BbinonHseTcs Ha doopmaTHbix A4 nuctax 6e3 obopoTa.

2) ObbeM pedbeparta He MeHee 15 nuCTOB.

3) TekcT nonxeH 6biTb BbIMOMHEH B MALWMHOMUCHOM BUAE, XOPOLO OTPEenakTUPOBaH.

4) B cnyyae HeobxoanMocTy pedoepaT MoXeT BbiTb CHabXeH MNCTPaTUBHLIM MaTEPUANIOM -
cxemamu, Tabnuuamu, guarpammamu.

5) S3blk pedoepata AonXeH OblTb MPOCTbIM, MOHSATHLIM U FPAMOTHbIM.

7.1. OcHOoBHas nuTeparypa:
KoHuenuun coBpeMeHHOoro ectecTso3HaHus, ['openos, AHatonunin Anekceesud, 2012r.
KoHuenummn coBpeMeHHOoro ectectso3HaHuns, Tpogumos, AHatonuin Muxannosud, 2010r.

Kpatkunin kypc no KOHUENUUSIM COBPEMEHHOIO eCTeCTBO3HaHUS, Arypeesa, Onbra BuKTopoBHa,
20009r.

KoHuenumn coBpeMeHHOro ectectsodHaHnus, PysaeuH, 'eoprui NesaHosuy, 2012r.

1.M'openos A.A. KoHLeNLMN COBPEMEHHOIO €CTECTBO3HAHNS: y4eb. nocobue ans ctyn. By3os / A. A.
"openos.?5-e n3g., nepepab. n gon..?Mockea: Akagemus, 2010.?512 ¢. (100 3k3.)

2. KoHuenuumn coBpeMeHHOro ectecTBo3HaHms: YuyebHoe nocobre ans ctyaeHTos By3os / B.I1.
BoHpapes. - M.: Anbpa-M, 2009. - 464 c.

http://www.znanium.com/bookread.php?book=185797

3. TynuHos B.®. KoHuenunn coBpeMeHHOro ectectsodHanus. - M.: Jawkos n Ko, 2011. - 484 c.
http://www.bibliorossica.com/book.html?currBookld=3602
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7.2. lononHutenbHasa nuteparypa:

dunocogoms ectecTBo3HaHus, epwensb, [xoH Ppenepuk Yunbam, 2011r.
AHTpononorus, XacaHosa, ["anusa bynatosHa, 2013r.

1. KoHuenumm coBpeMeHHOro ectectso3HaHus: YuebHoe nocobue / H.IM. BawekuH, A.H. BawekuH;
Poccwuiickas akagemns npasocyaus. - M.: L PUOP v gp. , 2010. - 253 c.
http://www.znanium.com/bookread.php?book=193697

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

3. KoHuenuun coBpeMeHHOro eCTeCTBO3HaHNS: COLMOryMaHnTapHasa nHtepnpetaums crneungounkm
COBPEMEHHOI Hayku: YyebHoe nocobue / T.I". lewkeswny. - HAL NHdppa-M, 2013. - 335 c.

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

7.3. UHTepHeT-pecypcChl:

BospwnHoe b. KoHuenum1 coBpeMeHHOro ecTeCTBO3HaHUS -
http://www.intuit.ru/studies/courses/2299/599/info

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

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

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

OnnariH cnosapu 1 aHumknonenuu - http://dic.academic.ru/
Poccuitcckas actpoHomuydeckas ceTb - http://www.astronet.ru/
oneMmeHThbI - http://elementy.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne oUCLUMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "ECTeCTBEHHOHay4YHas kapTuHa mupa" npeanonaraeT NCNonb3oBaHne
cnepyolero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeuiiHas ayoutopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BuAeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenadmn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMAHOM ay AUTOPUN COCTOUT U3: MyNbTMMELMIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntouerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO MO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0O6HON 1 OOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCE C MCNONb30BaHMEM B NMpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke ocHalleHa WupOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme " brubnuoPoccurka", 4OCTYN K KOTOPOW NpenocTaBneH
ctyneHTam. B 9bC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOM 1 y4ebHOo
nuTepaTtypbl N0 ryMaHMTapHbIM HayKaMm, BKtovatowme B cebst nybnmkaumm BenyLmx POCCURCKNX
N30aTenbCTB ryMaHUTapHOW nuTepaTypbl, U3AaHUS Ha aHTIMACKOM S3blKe BeOyLWmX aMepuKaHCKnx u
€BPONeNCcKMX N30atenbCTs, a TakxXe peakme U ManoTMpaxHble N3naHnsa pOCCUACKUX PerMoHanbHbIX
By30B. 9bC "BbubnnoPoccurka" obecneynBaeT WMPOKMiA 3aKOHHbI AOCTYN K HEO6X0AMMbIM ANst
obpazoBaTe/ibHOro npoLecca N3naHnsM ¢ UCMONb30BAHNEM MHHOBALMOHHBIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TpeboBaHNSAM henepanbHbIX FoCynapCTBEHHbIX 06pasoBaTebHbIX CTaHAapPTOB
Bbiclero npodpeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Lnsi obecnevyeHns ycrnewHoro y4ebHoro npoLecca Ha CEMUHAPCKUX 3aHATUSX MO AUCLUMNINHE
"EcTecTBEeHHOHay4Has KapTuHa Mmpa" OOMXEH UCNOb30BaTbCS KOMMbIOTEPHbBIN Knacc Ans
NpoBeoeHNst TECTOBbIX 3aHSATUIA 1 npocMmoTpa DVD-anckos no temam, Tpebyowmm bonee rnybokoro
OCBOEHMS NpU NOMOLWM BU3yann3aunm Ha gucnnee (NponcxoxaeHme n asonoumns BeceneHHonm,
npoueccol B Hegpax ConHua v 38e3[, BHYTPUKNETOYHbIE NpoLecchl 1 T.4.) Bo3amMoxHO nposeaeHune
HEKOTOPbIX NEKLUNOHHbIX 3aHSTUIA C MPUMEHEHEM MyNbTUMeaninHoro obopynoBaHms
(BnoeonpoekTopa, HoyTbyka) Mnu HarnsaaHbIX cpeacTs 0by4yeHus.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHunto 050100.62 "MNeparornyeckoe obpasoaHve” 1 NPoU0 NOArOTOBKM VMIHOCTPaHHbIN
A3bIK .
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