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Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.
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Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

Mporpammy aucumnnnHbl paspaboTan(a)(n) accucteHT, 6/c bepaHukosa B.M. kadenpa
BbIYUCNNTENBHON OM3NKN U MOOENMPOBAHNS (PUBNYECKMX MPOLIECCOB HAay4HO-Meaarornieckoe
otoeneHue , zvm84@mail.ru

1. Uenn ocBOEHNS AUCLUMINHBI
-joopMUpoOBaHMe ecTeCcTBEHHOHAY4YHOro MMPOBO3pPEHNS

- 03HaKOMJIEHME C NCTOPUEN Pa3BUTUS ECTECTBO3HAHMWS U CTAHOBNIEHNS ECTCTECTBEHHOHAYYHOM
KynbTypbl

- MOHVMaHWe CneunguK eCTCTBEHHOHAYYHOW U F'yMaHUTapHOM KyNbTyp U X B3aMMOCBSI3M
- hopMUpOBaHME NOCNeayoLWero MHTepeca K COBPEMEHHbIM LOCTUXEHUSIM ECTECTBEHHbIX HayK

2. MecTO AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnmHa BktodeHa B pasgen " b1.6.8 OucunnnunHbl (Mogynm)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 44.03.03 CneumansHoe (nedektonormyeckoe) obpasoBaHve u
oTHocuTcs K 6a3oBol (obwenpodoeccunonanbHoi) yactn. OceanBaeTcst Ha 3 Kypce, 6 cemecTp.

LaHHas obweobpasoBatenbHas AUCUMUMNAMHA HOCUT MEXONCUUMNIMHAPHBIA XapakTep U Npu3BaHa B
nepByto o4epedb BOCMONHATL Npobenbl B eCTECTECTBEHHOHAYYHOM 3HAHMU CTYEHTOB NyMaHUTapHbIX
HanpaeneHuii 6e3 4ero HEBO3MOXHO NonyyYeHne 6a30B0oro Bbiclero o6pasoBaHuUs.

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

|.L|qu:lp KomneTeHLun anOﬁpi::ﬂlggl)ﬁgl\Bdl:laeTeHuMM

OK-1 CnocobHOCTb MCNONb30BaTh CHnnocogockme,

(OBILEKYNIbTYPHBIE CouMoryMaHuTapHble, eCTeCTBEHHOHAYYHbIE 3HAHWS NS

KOMMETEHLM) OOpPMNPOBAHNSA HAY4YHOrO MUPOBO33PEHUS U OPUEHTUPOBAHNS
B COBPEMEHHOM MH(POPMaLMOHHOM MPOCTPAHCTBE.
CnocobHOCTb aHanNn3npoBaTb 3aKOHOMEPHOCTN NCTOPUYECKOTO

OK-3 npoLecca, OCMbICNATb N aHaNN3npoBaTb NPOGECCUOHANBHO U

(0bLweKynbTypHbIE NIMYHOCTHO 3HAYUMbIE COLMOKYNbTYpPHbIE NPOBNEMBI,

KoMMeTeHuunn) 0CO3HaBaTb M BblpaxaTb COOCTBEHHY MUPOBO33PEHYECKYIO U
rpaxgaHCckyo no3uumio.

OK-7 CnocobHOCTb kK caMoobpasoBaHuio 1

(0blWeKynbTypHbIE o P 7 MO6

KoMNeTeHLMM) umanbHoO-npogeccruoHanbHO MOOUNBHOCTMW.

B pe3ynbTate 0OCBOEHUS ONCUNMTNHBLI CTYOEHT:

-nojsiydaeT eCteCTtBeHHOHAay4YHble 3HaHNA B obnactu aCTPOHOMUU, PUINKN, XUMUW,
6V|OJ'IOI'I/IVI, aKonorunun, CuHepreTukn n gp.

- packKpbiBaeT NpUYnNHbl N B3aMOCBA3UN Pa3JINYHbIX MPUPOOHbIX SABNEHNIN
-OCO3Haer ponb 1 MECTO YeJioBeKa B npunpone

- NONy4YaeT HaBbIKN OpraHn3aunmM caMocTosITeNIbHON PaboTbl MPX NOAFOTOBKE K CEMUHAPCKUM
3aHATUSIM

- pa3BmnBaeT HaBblKOB ny6n|/|qu|x BbICTyl'IﬂeHI/IVI

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAyNs
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Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

Ob6was TpyaoeMKOoCTb AMCLMMANHBLI COCTaBNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNANHBI 3a4€eT B 6 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepens VX TPy AO0EMKOCTb Tekywume copmbl

N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi

Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
Tema 1. Mogynb 1. HAVYHbI
EcTtectBO3HaHME 1 uoinau
Hay4yHoe No3HaHwue.

1. 6 2-5 8 8 0 edpepart
[MpocTpaHCcTBO, BpeMs, 'IF')eg'?VIBOBaHI/Ie
cummeTpus. CuctemHas
opraHusauus matepuu.

Tema 2. Mogynb 2.
Mopsinok 1 6ecnopsaok quﬁpbﬁl;

2.8 npupose. 6 6-8 6 6 0 ﬂo}:naﬂ
OBOSOUNOHHOE
€eCTEeCTBO3HaHue.

Tema 3. Mogynb 3. pedoepar
MNaHopama TecTuposaHve
3.|coBpemeHHoro 6 9-10 4 4 0 Hay4HbI
€CTeCTBO3HaHUS. noknag
Bruocdepa n yenosex.
_ Tema . Itorosas 6 0 0 0 3ayer
doopma KOHTponsA
Wtoro 18 18 0

4.2 CopepxaHue JUCLUNMUHbBI

Tema 1. Moaynb 1. EctecTBO3HaHUe U Hay4yHoe No3HaHue. NMpocTpaHCTBO, BpeMsi, CUMMETPUS.
CucrtemHasi opraHu3auus MaTepum.

JIeKLMOHHOe 3aHsiTne (8 yaca(oB)):

Nekumsa 1 Nctopusa passutusa ectectBo3HaHus Jlekumsa 2 NpoctpaHcTeo, Bpems. CneunanbHas u
obwas Teopun oTHocutenbHocTy Nlekums 3 Meramup Jlekunsi 4 Mukpommp

npakTnyeckoe 3aHsitne (8 4aca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Ctpanuua 4 us 22. — o

o



Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

CemuHap 1 Tembl: 1. HayyHbii MeToa No3HaHMs 2. ECTeCTBO3HAHME 1 €ro ponb B KynbType. OTuka
Hay4HbIX nccnenosaHwuin. lNcesnoHayka 3. EctecTBeHHOHay4Hble KapTUHbI Mupa 4. Passutne
npeacrtaeneHnii o matepun BxogHoe TectuposaHme CemmnHap 2 Tembl: 5. Pazsntme npencrasneHuia
0 OBUXeHuu 6. Passntne npencraBneHnn o s3anMonencTsmm 7. [NprHUMnbl CAMMETPUN, 3aKOHbI
COxpaHeHus 8. 9BonoLma NnpeacTasneHnin o NpocTpaHcTee n BpemeHn CemnHap 3 Tembl: 9.
CneuvanbHas Teopus oTHocuTenbHocT 10. Obwas Teopust oTHocuTenbHocTn 11. Mukpo-, Makpo-,
Meramupbl. B3aanMocBsa3b CTPYKTYPHbIX YpOBHEN opraHu3auunmn matepum CemuHap 4 Tembl: 12.
OpraHusauns matepumn Ha or3n4eckom ypoBHe. MNpouecchbl Ha OM3NYECKOM YPOBHE OpraHn3aumnm
maTepun 13. OpraHmsaums matepumn Ha XMMM4eCckoM ypoBHe. poLecchbl Ha XUMUYECKOM YPOBHE
opraHuzaummn matepum 14. OcobeHHOCTN BUONOrMYECKOro YPOBHS OpraHM3aumnm MaTepun.
MonekynsipHble OCHOBbI XWU3HU

Tema 2. Moaynb 2. NMopspok u 6ecnopsaaok B npupoae. SBONOLUOHHOE eCTeCTBO3HaHMe.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Nexkunsa 5 CuHepretuka Jlekumna 6 Kocmonorus Jlekuns 7 KocMoroHus

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

CemuHap 5 Tembl: 1. InHamnyeckue n ctatucTmyeckue 3akOHOMEPHOCTU B npupode 2. KoHuenumm
KBaHTOBOW MexaHuku 3. MprnHumn Bo3pacTtaHmsa aHTponun CemuHap 6 Tembl: 4. 3aKOHOMEPHOCTH
camoopraHmsauuu. MNpuHumMnbl yHnBepcanbHoro asontoumnoHnama 5. Kocmonoruna CemuHap 7 Tembl:
6. KocmoroHus 7. ["'eonornyeckas asontoums 8. lNponcxoxaeHme XunsHu

Tema 3. Moaynb 3. NaHopama coBpeMeHHOro ectecTBo3HaHus. buocdpepa n yenosex.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

INekuns 8 MpouncxoxaeHne Xn3Hn Ha 3emne Jlekums 9 AHTponoreHea

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

CemuHap 7 Tembl: 1. Buonoruyeckunii aBonoUMOHN3M 2. cTopms Xn3Hn Ha 3emne n Metoabl
nccnenosaHus asontounn 3. NeHeTrka n asonoumns 4. Okocnctembl CemuHap 8 Tembl: 5. Briocdepa
6. YenoBek B bruocgoepe 7. MobanbHblili 3KONOrMYECKUIA KPU3NC

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTensHon [TPyAo0eMKOCTb g%%%:;:g:;gzg;
AdvcuvnnuHbl pcemecha paboTbl (B yacax) a60TbI
CTYyAEHTOB P
noaroToBkKa K
Tema 1. Mogynb 1. Hay4YHOMY 6 Hay4HbI foknag
EctecTtBo3HaHue u noknagay
Hay4HOe No3HaHue.
1. -
[MpocTpaHCcTBO, BpeMS, 6 25 ng;(:gngiKa 5 4 pedoepar
cummeTpus. CuctemHas P party
opraHusauus MaTepun. noaroToeka K
TECTVPOBAHMIO 2 TecTupoBaHue
Tema 2. Mogynb 2. NnoAroToBka K
Mopsinok 1 6ecnopsaok Hay4YHOMY 6 Hay4HbIA ooknan
2.|B npupose. 6 6-8 (OoKknagy
OBONOLUNOHHOE noaroToBka K
ecTecTBO3HaHMe. pedbepaty 4 pedpepar
NoAroToBKa K
Tema 3. Mogynb 3. Hay4YHOMY 6 Hay4HbIA ooknag
[MaHopama noknany
.|coBpemeHHor -1 NOAroTOBKa K
3.|coBpeMeHHoro 6 9-10 |nogroToBka 4 oecpepar
€CTeCTBO3HaHuS. pedoepary
Buocdepa n yenosex.
rnoaroroska k 4 TecTupoBaHue
TeCTUPOBAHNIO
Ntoro 36

KETPOHHBH
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Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

9NEeKTPOHHO-006pa3oBaTenbHble PECYPChI, ANEKTPOHHbIE Y4ebHbIe nocobus,
NCMNONb30BaHNE YCTPONCTB MyNbTMeaMa

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI U yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. Moaynb 1. EcTecTBO3HaHMe U Hay4yHoe no3HaHue. NpocTpaHCcTBO, BpeMsl, CAMMETPUS.
CucteMHas opraHM3auusa matepun.

Hay4HbIi [oKNnag , NPUMEPHbIE BOMNPOCHI:

1. Hay4HbIn MeToL No3HaHus 2. EcTecTBO3HaHME M ero posb B KynbType. 9TvKa Hay4YHbIX
nccnenosaHuii. MNcespnoHayka 3. ECTeCTBEHHOHaYYHbIe KapTUHBLI MMpa 4. Pa3suTne npencTtasneHunit
0 mMaTepumn 5. Passutune npeacTasneHnin 0 apuxeHun 6. Passntrne npenctaBneHuii o
B3aMMoAencTemm 7. MNpuHUMNbI CUMMETPWM, 3aKOHbI COXPaHeHNs 8. DBONOLUS NPeacTaBNeHNA o
npocTpaHcTBe 1 BpeMeHn 9. CneunanbHas Teopust oTHocutenbHocTy 10. Obwas Teopus
oTHocuTenbHocT 11. Mykpo-, Makpo-, Merammpebl. B3anMocBsa3b CTPYKTYPHbIX YPOBHEN OpraHm3aumm
matepun 12. OpraHnsaums matepun Ha rnsmyeckom yposHe. MNpouecchl Ha OU3NYECKOM YPOBHE
opraHusaummn matepun 13. OpraHnsauns MaTepun Ha XMMMYeCcKoM ypoBHe. lMNpouecchl Ha
XUMNYECKOM YPOBHE opraHusaumm matepun 14. OcobeHHOCT B1ONOrM4YecKoro ypoBHs opraHnsaumm
matepun. MonekynsipHble OCHOBbI XMN3HW

pedoepart , NpUMEpPHbIE TEMbI:

1. lNceBnoHay4Hoe 3HaHue 2. brnoatuka 3. ['eoueHTpuyeckas cuctema mupa lronemes n
renvoueHTpuyeckas cuctema mmpa KonepHuka 4. Kocmonornyeckas mogens dpuamaHa 5.
BupTyanbHble yactuupl 6. MpuHUMNbl fanbHoOencTBnS n bnmskogenctaus 7. OnbiT
MarikenbcoHa-Mopnu 8. YepHble abipbl 9. KBasapbl 1 Mukpoksasapbl 10. Actepongpbl, KOMeETHI,
meTeopbl 1 MeTeopuTbl 11. CBepxHOBbIEe 3BE3bl U Nynbcapbl 12. Ik3onnaHeTol 13. TEMHaa maTepus
n aHeprusa 14. 9sontoumns 38é3a 15. OcHOBHbIE 3BE3aHbIE XapakTepucTmku 16. lNepeHocumkn
doyHOaMeHTasnbHbIX B3aumogencTeuin 17. MeTtoabl nony4eHne NCKyCCTBEHHbIX paanoakTUBHbIX
anemeHTOB 18. CocTas nanyyeHus npu pagnoaktmeHoctn 19. LlenHble peakuumn geneHmns TaxXeEenbix
atoMHbIx aaep 20. Peakuun cnHTe3a nérkmnx atoMHbix saep 21. M3oTonbl, n306apbl, M30TOHbI 22.
Karanusartopbl n 6nokatanusartopbl 23. [TOHATUE O XUMUYECKOW KUHETKKE 24. JTunuapbl n nx oyHKUNK
25. YrneBogpbl 1 UX oyHKUUN

TecTnposaHune , npmMMepHbIe BOMPOCHI:

TecTupoBaHue no marepuany Nepsoro Moayns, cogepxawmi 10 3agaHnin pasnuyHoOM CAOXHOCTA 1
Tmna. Bpems: 15-20 MuHyT.

Tema 2. Moaynb 2. NMopsapok u 6ecnopsaaok B npupoae. dBONOLUOHHOE eCTeCTBO3HaHMe.
Hay4HbI Ooknang , NpUMepHble BOMpPOCHI:

1. JMHaMmnyeckue n ctatTmcTnyeckme 3aKkoHOMepHOCTH B Npupoae 2. KoHuenumm KkBaHTOBOM
mMexaHukn 3. NpuHUMN Bo3pacTaHns aHTponumn 4. 3akOHOMEPHOCTM caMmoopraHnsaunn. MNpuHumnno
yHMBEpCcanbHoro asonoumnoHmnama 5. Kocmonorus 6. KocmoroHns 7. ['eonormnyeckas asontouns 8.
[MpouncxoxaeHne Xn3Hu

pedepart , NPUMEpPHbIE TEMbI:

KETPOHHBH
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Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

1. [leTepMMHM3M (MeXaHU(CTM)4EeCKNn LeTepMUHN3M, annacosa PopMynIMpoBKa MEXaHNYECKOro
neTepMuHu3ma, Tpaektopus) 2. lNpumepbl CUCTEM C ANHAMUYECKMM XaOCOM (MNaHETHbIE CUCTEMBI,
noroaa u Knumart, TypbyneHTHOCTb, OOHOOBbIE PbIHKM, OTANYME Xaoca oT becnopsaka) 3.
BeposATHOCTb 1 CryYaHOCTb (CTaTucTUyeckas 3aKkOHOMEPHOCTb, CpefHee 3HavYeHne, onykTyauun)
4. MonekynspHo-KnHeTnyeckas teopus (pacnpeneneHune (Makcsenna) Monekyn no CKOpocTsiMm) 5.
MeToabl perncrTpaumm anemeHTapHbix Yactuy, 6. Bonbwon AgpoHHbii Konnangep 7. Ctatuctuyeckune
n guHamunydeckue teopun 8. BonHoBble 1 KOpnycKynsipHble cBOMCTBA cBeTa 9. BonHoBble cBoMCTBA
yacTtuy (oudppakums aneKTPOHOB, SNEKTPOHHbBIA MUKPOCKONM, MbICIIEHHbIA SKCMEPUMEHT ?
?mukpockon Nen3eHbepra?) 10. CooTHowWweHNe HeonpeaeneHHocTel Mein3eHbepra 11.
JKCnepuMeHTanbHble JoKasaTenbCTBa CNOXHOM CTPYKTYpbl BakyyMa (adpdpekT Kasummpa, poxaeHue
9N1EKTPOH-MO3UTPOHHbIX Nap B 3nekTpuyeckom rone) 12. NpuHumn 0ONONHUTENBHOCTU B KBAHTOBOWA
MexaHuke 1 Opyrmx obnactsax no3HaHus 13. SHTponMs (SHTPONUS OTKPbLITON CUCTEMbI,0BpaTUMbIE 1
HeobpaTMMble MPOLIECCHI, MOBELEHNE SHTPOMNMM NpPY camooprannsauun) 14. MNMpumepsbl
camoopraHmMsauum B NpoCTenWwmx cucTemax (nasepHoe nanydeHuve, s4enkm bexHapa, peakums
Benoycoa-XaboTnHckoro, cnvpanbHble BofHbl) 15. HeobxoauMble ycnosms camoopraHmsauum n eé
MoporoBblil xapakTtep 16. NpocTpaHcTBEHHbIE U BpeMeHHble MacluTabbl BcenernHoi 17. OueHka
BoadpacTta ConHua, 3emnu n nnaHet 18. ICTOYHMKM SHeprum 3s8e3a: TePMOSLEPHbIA CUHTES U
9Hepruns rpasuTaumMoHHoro cxaTtusa 19. Limknbl conHeyHon aktneHocTn 20. ['MnoTessbl 0
npoucxoxaeHun ConHua v nnaHet: rmnoteda Kanta ? Jlannaca, runotesa O.10. Wmnara 21. WWkana
9NEeKTPOMarHUTHbIX BOMH 22. Hawa nnaHeta 3emns, ee popma, XMMMUYECKUin coctas 23.
MarHutochbepa 3emnn 24. 3emMHas Kopa 1 ee 9Bonouuns (reonornyeckast UICTopus)

Tema 3. Moaynb 3. lNNaHopama coBpeMeHHOro ectectso3HaHus. buocdepa 1 yenosexk.
Hay4HbIA [OKNaA , NPYMEpPHbIE BOMPOCHI:

1. Brionornyecknii aBontoUMoHN3M 2. VicTopust XM3HW Ha 3eMne u MeToabl MCCNenoBaHNS 3BOMOLIAM
3. CeHeTuka 1 aBonoLms 4. Sxocuctembl Cemutap 8 Tembi: 5. Buoctepa 6. Yenosek B 6uocdepe
7. FnobanbHbI aKonorndeckuii kpuamc 1. buonornyeckuii aBonOLNOHN3M 2. VICTOpKMS XN3HW Ha
3emne n Metoabl uccnenosaHms asonounn 3. NeHeTnka n asontouns 4. Ikocuctemol 5. buocepa 6.
Yenosek B briocdpepe 7. MnobanbHbI 3KONOrn4ecknii Kpuamc

pedoepart , NPUMEpPHbIE TEMbI:

1. PagnoakTMBHOCTb Kak dpakTop Tennosoro 6anaHca 3emnu 2. CuHTETNYECKas Teopus asonounn 3.
ManeoHTOnorus 4. N'eHHas nHxeHepus 5. Buabl nsmeHumsocty 6. 3akoHbl . MeHoens 7.
Yenoseyeckme 60ne3HM 1 HACNeACTBEHHOCTb 8. Skonormnyeckune goaktopbl 9. Victopus
ogomawHuBaHms xXuBoTHbix 10. Cenekuns 11. AHTponoreHes 12. @opMbl BMOTUHECKNX OTHOLIEHNIA
13. Pacbl 1 pacorenes 14. AHTpononorusa 15. BoaMoxHble nyTn asontounn Yenoseka 16. dnopa n
goayHa 17. Bupycsl 18. Baktepun 19. Peakue Buabl pacTeHuin n XnBoTHbIx 20. 9konorusa Poccun 21.
Myt BbIXO4A M3 COBPEMEHHOIO 9KOMIOrMYECKOro Kpuamca 22. 9konornyeckme katactpobl B
ncTopun 3emnu

TeCTUpOBaHMe , MPUMEpPHbIE BOMPOCHI:

TecTnpoBaHve No Matepranam BTOPOro U TPETbLEro MOyNS, BKoyawowmii B cebs 20 3apaHuii
pasHom cTeneHn TpyaHocTy 1 Tuna. Bpems: 25-30 MUHyT.

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMpPOCHI K 3a4eTy:

1. Hay4Hbin meTOq

Hay4HbIi MeTOL NO3HaHNS

YPOBHM Hay4YHOro NO3HAHUS: 3MNUPUYECKUIA, TEOPETUYECKNIA

'MnoTesa

HayyHas Teopus

Teopema

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

MeToabl Hay4HOro No3HaHus: HabnaeHe, SKCNePUMEHT, MHAYKUNS, OedyKUUsl, aHaNIn3, CUHTES,
MoJenupoBaHue, abcTparnpoBaHme

MpuHLMN BepudomKaLmm

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MpuvHUKUN ghanbcudomkaunm

[MpuHUMN cooTBETCTBUS

DyHKUMM HaykK: 06 BSCHMTENbHAS, onucaTeNbHasl, NPOrHoCTMYecKasi, MUPOBO33peHYeckas,
cuctemMatmsnpyowas, npon3BoACTBEHHO-NPaKTNyeckas

2. EcTecTBO3HaHME 1 ero posb B KynbType

EcTtecTtBO3HaHME

EcTecTBeHHble Hayku: comaunka, XumMus, Gonorns, reonorns, aCTPoOHOMMS, 9KONOrns
OndpdepeHumanmsa Hayk

WHTerpauunsa Hayk

MaTtemaTuka Kak s13blk eCTECTBO3HAHWNS

['yMaHnTapHble Haykn

EcTtecTBeHHOHay4Has KynbTypa

'ymaHuTapHas kynbtypa

JlBe KynbTypbl 1 B3aMOCBA3b MEXOY HUMU

3. 9T1uKa Hay4HbIX nccnegosaHuin. lNcesgoHayka

OTnyeckme NPUHUUIMbI HAYYHbIX nccnenoBaHuin: CaMOUEHHOCTb UCTUHbI, UICXOOHbI KPUTULN3M,
ceobona HAy4YHOro TBop4ecCTBa, HOBU3HA HAY4YHOIo 3HAaHUA, PaBeHCTBO Y4EHbIX nepen nMuom
NCTUHDbI, OGLI.I.G,U,OCTyI'IHOCTb NCTUHbI

lNcesnoHayka
MceBooHayKn: acTPONorusl, Napancmuxonorus, ygonorus, buosHepreTnka, AeBMaHTHas Hayka

OTnnynTENbHBIE NPU3HAKM NCEBAOHAYKN: (PParMeHTapHOCTb, HEKPUTMYECKUIA NOAXO0L K MCXOLHbIM
LaHHbIM, HEBOCMPUNMYMNBOCTb K KPUTUKE, HECOOTBETCTBME (pakTaM, OTCYTCTBME 3aKOHOB,
HapyLeHNe 3TUYECKMX HOPM

BuoaTtuka

4, ECTeCTBeHHOHay‘-IHbIe KapTuHbl MUpa

Hay4Has (ectecTBeHHOHay4Has!) KapTUHa MMpa Kak obpasHo-cunocodckoe 0bobuieHne
LOOCTUXEHMWIN eCTECTBEHHbIX HayK

Hay4Hble KapTUHbI MMpa: MexaHN4Yeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-9 nonosuHa),
COBpEMeHHas 3BONUMOHHas (2-9 nonosmHa XX B. - Ha4ano XXl BB.)
5. Pa3sutne npencraBneHnin o matepum

Martepus

dopMbl MaTeEpPU: BEWECTBO, None, onsnyeckunin Bakyym
HunckpeTHoCTb

KOoHTUHyanbHoCTb

BupTyanbHble YyacTuupl

OnemMeHTapHble YacTumubl

ATOMHO-MONEKYNspHOE yYeHne

Y4eHune o cocTtaBe

Y4yeHune o CTpoeHum BelecTea

6. PasButme npencTaBneHnin 0 ABUXEHUN

dopMbl ABUXEHUS MATEPUN: MEXaHYeckas, gouanyeckas, xummyeckas, buonornyeckas
B3aunMocBs3b hopM ABUXEHUS U X HECBOAMMOCTb APYr K APYry

[ BMXEHVEe KaK N3MEHEHNE COCTOSIHUS

MexaHnyeckoe BMXEHWE, ero OCHOBHbIE XapakTepPUCTUKN: MaTtepuanbHas Touka, TpaekTopus,
CKOPOCTb, YCKOPEHWe, NyTb, UMMYNbC Tena, MOMEHT UMNy/bca

7. PasButne npeacTaBneHnin o B3aMmMoaencTemm

dyHaameHTanbHble B3aMMOOENCTBMS: rpaBUTalNoOHHOE, cnaboe, aneKTpoMarHUTHOe, CUNbHOE
XapakTepucTukun goyHaaMeHTaNbHbIX B3anUMOLECTBUIA

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbii HoMep AE
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wlninin
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HanbHopencreune

bnuskoperictene

KBaHTOBO-MoONEBON MexaHU3M rnepenayn B3anMonencTeunii
MpuHUKMN cynepnoaunumm

8. MprHUMMNbl CUMMETPUIN, 3aKOHbI COXPaHEHNS
[MoHATME CMMMETPUN B €CTECTBO3HAHUN
M3oTponHoCTb

AHunzoTponus

MHBapnaHTHOCTb

OnHopoaHOCTb

[MpocTenwme cMMMeTpUn (aCMMMETPUKN) NPOCTPAHCTBA U BPEMEHU U CBA3AHHbIE C HUMU 32KOHbI
COXpaHeHus (HecoxpaHeHuns)

Teopema Hetep

CrMMeTpMS NpMPOAHbIX 06HEKTOB

Buobl cuMMeTpuii: reomeTpmnyeckne, oMHaMmyeckme, KannbpoBoYHble
CrMMeTpUs N aCUMMETPUS XNBOTO

ACVMMETPUYHOCTb (XMPaNbHOCTb) MONIEKYN XMBOrO

9. OBontouus ﬂpe,ﬂ,CTaBHeHMVI O NPOCTPaAHCTBE N BPpEMEHN

[MpocTpaHcTBO 1 Bpems ApucToTens (NPOCTPaHCTBO Kak KaTeropus MecTa, Bpems Kak mepa
OBUXEHWNS)

ABCONOTHOE N OTHOCUTENBHOE NPOCTPAHCTBO HbloTOHA

ABcontoTHOE 1 0THOCUTENbHOE BpeMst HbtoToHa

MwupoBow agoup

OnbiT MarikenbcoHa-Mopnu

MHBaprnaHTHOCTb CKOPOCTHK CBeTa

EOMHCTBO NpoCTpaHCTBa U BPEMEHUN Kak (POPMbI CyLLECTBOBAHNS OBUXYLENCS MaTepun B
COBPEMEHHOI HAay4HOW KapTUHE Mmpa

10. CneumanbHas Teopus OTHOCUTENIbHOCTH

CneuwnanbHas Teopus oTHocuTtenbHocth (CTO)

MHepumanbHble cuctembl OTCHETA

MpuHUMN oTHOCUTENbHOCTM [Tanunes

MpuHumnbl CTO: NPUHLMN OTHOCUTENBHOCTU, UHBAPUAHTHOCTb CKOPOCTU CBETa

Cneancteug CTO: OTHOCUTENBHOCTb OOHOBPEMEHHOCTUN, PENATMBUCTCKOE COKPALLEHNE ANUHBDI,
3aMefneHne BpeEMEHN, yBENNYEHNE NHEPTHOM MaCChl B ABUXYLIENCS CUCTEME KoopauHaT
OTHOCMKTENbHO HEMOABUXHOW CUCTEMbI OTCHYETa, MPOCTPAHCTBEHHO-BPEMEHHON UHTEPBAN MEXay
CcObbITUSIMA, Er0 MHBAPUAHTHOCTb, COXPaHEHWEe NPUYNHHO-CNENCTBEHHbIX CBSI3Ei Mexay
cobbITUSIMW, 8AUHCTBO NPOCTPAHCTBA U BPEMEHW, NPOCTPaAHCTBEHHO-BPEMEHHOM KOHTUHYYM,
9KBMBANIEHTHOCTb MacChl 1 SHEPTN

11. O6was Teopust OTHOCUTENBHOCTH

Obwas Teopus otHocuTenbHocTn (OTO): pacnpocTpaHeHne NpUHLMNAa OTHOCUTENBHOCTMN Ha
HeuHepuwmanbHble CUCTEMbI OTCHETA

HevHepuwmanbHble cnctembl OTCHETA

[MprHUMN 3KBMBANEHTHOCTW rpaBUTaLMOHHOIO NONS N CUM MHEPLMK
IMnupuyeckme gokasartenncrsa OTO:

- OTKNIOHeHue nyya B none taroteHns ConHua

- U3BMEHEHME 4acTOTbl 9N1EKTPOMArHUTHON BOMHbI B MONE TArOTEHMS
- CMelLeHne nepurenns opbutsl Mepkypus

[MoHATME rpaBuTauLMOHHOro paguyca

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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[paBmTaLMOHHbIA KONnanc
YepHble Obipbl

12. Mukpo-, Makpo-, Meramupbl

CTpyKTypbl Meramvpa: 3se3fbl, NnaHeTHble CUCTEMbI, FranakTukK, Mex3BéagHas cpena

Kputepumn geneHns Ha MUKPOMUP, MakpoM1p U Merammp

MpocTpaHCTBEHHbIE MacwTabbl BceneHHol

EOvHWLbI M3MepeHnst paccTosiHWIA B Merammpe: acTpoOHOMUYecKast eauHnLLA, CBETOBOW rof, napcek
BpeMeHHble MacwTabbl BceneHHoll

SlBneHns, N03BONUBLLIME OLIEHUTb BPpeMs cyllecTBoBaHus BeceneHHoi: adodoekT [onnepa, 3akoH
Xabbna

XapakTepucTuku 3Besf, onpenensieMble N3 HabnaeHniA: CBETUMOCTb (MOLWHOCTb U3NYYeHNs),
Macca, paauyc, CrekTpasbHblii COCTaB U3NyYeHust

CnekTp aneKTpoMarHUTHbIX U3NyYeHWNiA (PaanOBONHbI, MHPAKPACHbIA, BUAUMBINA,
yNbTPadroNeToBbIA AnanasoHbl, PEHTTEHOBCKOE U raMMa-uanyyeHune)

BcenenHas, MetaranakTuka
CKonneHns 1 CBEPXCKOMNNEHNs ranakTuk
Keaszapbl

MneuyHbin MyTb - Hawa ManakTnka

CoctaB CO/THEYHOW CUCTEMDI: NNAHETHI, CNyTHUKK NNnaHeT, acteponibl, KOMETbI, METEOPOUODI,
MarHuTHbl€ Non4, nbinesas Matepus, CONMHEYHbIN BETEP N KOCMUNHECKNE Nny4un

MnaHeTta 3emHom rpynnbl: Mepkypuin, BeHepa, 3emns, Mapc

MnaHeTbl-ruranTol: KONuTep, CartypH, YpaH, HentyH

[Mosic acteponnos

Ob6nako OpTa

Mosic Komnepa

Co3Be3ans - yHacTky 3Be30HOro Heba ¢ rpynnamun 3Be3n, BblAENEHHbIE A/19 OPUEHTMPOBKN 3BE3abl
VCTOYHMKM SHEprumn 3Be34;: TEPMOSLEPHbIA CUHTE3 U SHEPTUS FPaBUTALLMOHHOMO CXaTus
lMnaHeTapHble TYMaHHOCTM

[MraHTbl N CBEPXTUraHThl

[Mynbcap - HeTpOHHas 3Be3na

CeepxHoBble 3B€31bl

JBunxeHna ConHua B anaktuke

ConHue - HopManbHas 3se3na

13. B3anMocCBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaumm matepum
LlenocTHOCTb npupoAbl

CucteMHOCTb NpYpoabl

Vepapxu4HoCTb NpUpOabl 1 CUCTEM

AnonTuBHbIE CBOMCTBA (a4ONTUBHOCTD)

VHTerpaTtvBHble CBONCTBA (MHTErpaTtuBHOCTD)

Butanuam

PenykunoHnam

14. OpraHmsaums matepum Ha OU3N4ECKOM YPOBHE

ONneMeHTapHble YacTuLbl

OCHOBHbIE XapakTepPUCTUKN dNEMEHTAPHbIX YacTuL: Macca, 3apss, CrvH, BPEMS XN3HN
Knaccudpmkauns anemeHTapHbIX YacTuu;:

- M0 y4acTuio B OyHAAMEHTASbHbIX B3aMMOOENCTBUSAX (A4POHbI, NENTOHbI)

- N0 Macce nokos (POTOHbI, NENTOHbI, ME30HbI, HAPMOHbI)

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 10 n3 22. il yLH,lfIP EPCHTET
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- N0 BPEMEHM XU3HW: cTabunbHble, KBa3ncTabunbHble, HecTabunbHble
MepeHocYMKM doyHAAMEHTANbHbIX B3aUMOLENCTBUIA (DOTOHbI, FPaBUTOHbI, FHOOHbI, ME30HbI)

CnocobHOCTb 9NEMEHTaPHbIX YACTUL, K B3aVMHbIM MPEBPALLEHNSIM, HE HAPYLWaOWMM 3aKOHOB
COoXpaHeHust

dusmnyeckoe rnone Kak COBOKYMHOCTb BUPTYanbHbIX YaCcTuL,

MpuvHUKMN TOXOECTBEHHOCTN YacTuLy

BakyyM kak cOCTOsiHME MoNs C HaMMeHbLEeN aHepruen, cocrosuee n3
BMPTYallbHbIX YacTuL

15. Tpouecchl Ha hrn3nyeckom ypoBHE OpraHusaunumn matepum
$IBneHne ecTeCTBEHHON pagnoakTUBHOCTHU

3aKoH pagmnmoakTMBHOro pacnaga kak ctatucTMyeckuin 3aKoH

CocTtas n3ny4yeHus npy pagnoakTUBHOCTM

BbloeneHve aHepruv npu paavoakTMBHOM pacnane

[MpeBpalleHns aNeMeHTOB Npy PaanoakTUBHOM pacnane

SoepHble peakumm paclienneHns aaep aToMoBs nog AenCcTBMEM HENTPOHOB
MeTonabl Nony4eHne NCKYCCTBEHHbBIX PaAMOaKTUBHbBIX 3N1IEMEHTOB
OTKpbITME aTOMHOro a4pa, U3MepeHne ero pasmMepoBs, Macchl 1 3apsaa
OHeprusa cBA3mn HyKNOHOB S4EP aTOMOB (Oed)ekT Macchbl)

Peakumns uenHoro neneHuns ypaHa

Peakumn cnuHTe3a nerknx aToMHbIX S4ep U BblAENEHNE SHEPrum

Tynbl TepMOsiAEPHbIX peakLumin B 38e34aX U 3BONIOLNS 3BE3[

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XVIMUYECKUI 3NEMEHT

AToM

N3oTonbl

IBONIOLMA NpeacTaBneHnin 0 CTPOeHU aToMa
KBaHTOBO-MexaHn4yeckas Moaenb CTPOEHNs atoma
Monekyna kak KBaHTOBO-XMMMYecKas cuctema
KaTtannsartopbl n MHrMbuTopsl

Buokartannsartopbl (pepMeHThbI)

Monumepbl

MoHoMmepbl

lMeprnogunyeckas cucrema

Mepuoanyeckuin 3akoH . . MeHoeneesa

17. ['lpouecchbl Ha XMMUYECKOM YPOBHE OpraHusauun matepum
Tennosble agpdekTbl NPOLECCOB (3K30-, 3HO0TEPMUYECKME peakLnn)
[MToHATUE 0 XMMMYECKOW KNHETUKE

dakTopbl, BIMSOWME HA peakLMOHHY CMNOCOOHOCTb BEWECTB: BANSHNE KOHLEHTpaUM - 3aKOH
OEencTByWMX Macc

dakTopbl, BNMSAOWME HA PeakLMOHHYI0 CNOCOOHOCTb BEWECTB: BAUSHNE TeMMnepaTypbl -NpaBnio
BaHT-Iodopa

SHeprus akTnBaumm (aHepreTnyeckunin bapbep peaxkumnn)

dakTopbl, BNMAOWME HA PeakLMOHHY0 CNOCOOHOCTb BEWEeCTB: KaTtanms
MoHsATMe 06 aBTOKaTaANM3e

MpuHuun Jle Wartenbe

18. OcobeHHOCTN BMONOrM4eckoro ypoBHS opraHn3aumnm MaTepum
CUCTEMHOCTb XMBOro

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Nepapxunyeckas opraHm3aums XuBOro: kneTka - eauHmua Xusoro, nonynsiums, sua, 6uoLeHos,
buoreoueHo3s, brocdepa

XUMUYECKNA COCTaB XMBOro: aTOM Yrinepona - raBHblA 3NEeMEHT XMBOro, ero YHUKasnbHbIe
0cobeHHOoCTU

XnMnyeckunim coctaB XMBOro: Boaa, ee ponb B XMBbIX OpraHn3max

XvMn4ecknii cocTas XMBOro: 0COBEHHOCTU OpraHNYeckux 61oONoIMMEPOB - BbICOKAsi MONEKYNsSipHas
Macca, cnocobHoCTb 06pa3oBbIBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

OTKPBbITOCTb XMBbIX CUCTEM

OO6MeH BELWECTB N 3HEPTUK

"loMeocTas kak OTHOCUTENIbHOE AMHAMNYeckoe NOCTOSIHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XMVBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XWU3HWU

Monunentuapl Kak NpeawecTBEHHNKN 6eNKoB

Benku kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMIEKCOM CBOMCTB

AMUNHOKMCNOTbI - MOHOMEpPbI 6ENKOB

YpoBHM opraHm3aunm 6enKoBoi Monekynbl (NePBUYHAS, BTOPUYHAS, TPETUYHAS, YETBEPTMYHAS)
DyHKUUM 6ENKOB: hEPMEHTATMBHAS, PErYNATOPHASA, TPAHCMOPTHAS, 3alMTHas, ABUraTenbHas
Nunnabl 1 X OYHKLMK: SHEepreTndeckas, nunuaHble MeMopaHsbl

Yrneeonbl U nx PyHKUNN: aHepreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEPbI HYKNENHOBbLIX KMCNOT

HyknenHoBble kncnotbl (nonuHykneotmabl) - AHK, PHK

A30TUCTbIE OCHOBAHUSA: afEeHWH, N'YaHUH, LMTO3VH, TUMUH, ypauun

KoMnneMeHTapHOCTb, KOMMNIEMEHTapHble Napbl a30TUCTbIX OCHOBaHWM

KomnnemeHtapHocTb uenent HK - ocHoBa BaXXHENWNX PYHKLMIA: XpaHEHWS 1 nepefayn
HacnencTBeHHOW nHopmaumm

DYHKLUNN HYKNEMHOBBIX KACOT M NPOLECChl peaynnnkaumm, TPaHCKpUnumMm, TpaHcnsaumm
["eHeTnyecknin kog

KonoH

CBoicTBa reHeTM4eckoro Koaa: TPUnIeTHOCTb, BbIPOXAEHHOCTb, O4HO3HAYHOCTb,
YHVBEPCaNbHOCTb, OTCYTCTBUE 3HAKOB MPENNHaHNS Mexay Tpunnetamm (KogoHamm)
20. InHamnyeckme n cTtatucTnyeckne 3aKkOHOMEPHOCTU B Npupoae
JetepMnHM3m

MexaHn(cTn)4eckmin [EeTEPMUHN3ZM

JlannacoBa hopMynMpoBKa MEXAHNYECKOro AeTEPMUHM3MA

JdunHamnyecknin xaoc

[MpymMepbl CUCTEM C AMHAMUYECKUM XaOCOM: MNaHEeTHbIE CUCTEMbI, MOroaa u
Knumart, TypbyneHTHOCTb, OOHA0BbLIE PbIHKY

OTtnuyme xaoca ot becnopsiaka

BeposiTHOCTb

CnyyaiHoCTb

CraTtnctnyeckas 3aKkOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynspHoO-KMHEeTMYecKas Teopus

Pacnpenenenue (Makceenna) Monekyn rno CKOPOCTSM

CrartmcTnyeckoe onvcaHne CoOCTOSHUS

dnykTyauns

IdunHamnyeckas teopus

CraTtuctuyeckas teopus

KETPOHHBH
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MpuMepbl AMHAMNYECKMX TEOPWIA:
MExaHvka, aneKTpoanHamMmka, TEpMOANHAMKMKA, TEOPUS OTHOCUTENBHOCTM,
3BOMIIOLUMOHHAs Teopust Jlamapka, Teoprst XMMUYECKOro CTPOEHNS

MpuMepbl CTaTUCTNYECKMX TEOPMIA: MONEKYNAPHO-KMHETNYECKAS TEOPUS, KBAHTOBASA MexaHuka u
Lpyrue KBaHTOBblE TEOPUM, 3BOMIOLMOHHASA Teopus [JapBuHa, MONekynspHas reHeTunka

[MposiBneHne npuHUmMna COOTBETCTBUSA: COOTHOWEHNE CTATUCTUYECKNX U ANHAMUYECKMX TEOPUIA
(dvHammyeckme Teopun Kak NpubnnxeHne 1 ynpoueHne 6onee To4HbIX CTaTUCTUYECKUX TEOPUIA)
21. KoHuenuum KBaHTOBOW MEXaHWUKN

KopnyckynsapHo-BONHOBOW Oyanu3m cBeTa

BonHoBsble cBoricTBa cBETA: MHTEpPdIEepeHLMS, andpakLms, nonapusaums

KopnyckynspHble cBocTBa cBeTa: ooToa(PdoekT, AasneHme ceeta, agodekt KomntoHa
KopnyckynsipHO-BONHOBOW Oyann3m kak Bceobliee CBOMCTBO Matepun

Le bpoiinb: obwas naoes n oopMyna cea3n Mexay UMMynbCOM YacTuLbl U ee ONNHON BOMHbI
BonHoBble cBoicTBa Yactuu: dudopakumnsa anekTpoHOB

MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

COOTHOLLEHWE HEONpPEeAENEeHHOCTEN KOOpANHATa-NMNYbC (CKOPOCTb)

CooTHoweHne HeonpeaeneHHOCTeNn aHEPrns-BpemMs

CooTHOoWeHns HeonpeaeneHHOCTEN Kak cneacTBMe HEBO3MOXHOCTH

HEeBO3MYLLAOLWNX U3MEPEHUI (M3MepEeHMe B KBAaHTOBOW MexaHMKe Kak pe3ynbTaT B3anMoOencTBUS
MUKPOOOBEKTA C Makponpunbopom)

CoOTHOLWEHNS HeonpeaeneHHOCTEe Kak pe3ynbTaTt KBaHTOBbIX CoNyKTyaLuii
OKcnepuMeHTanbHble AoKa3aTeNbCTBa COXHON CTPYKTYpbl Bakyyma: 3docpekT
Kasnmupa, poxaeHune anekTpoH-no3nMTPOHHbIX Nap B aNeKTPUYECKOM Mnore
MpWHUMN AONOMHUTENBHOCTY B KBAHTOBOW MEXaHWKe

Bo3MOXHble 3HaYEHUSI PUBNHECKMX BENIMYUNH: ONCKPETHbIA N HEMPEPBIBHbIA CNEKTP

22. [NprHUMN BO3pacTaHms aHTponun

dopMbl 3HEpPrun: Tennosas, XMMmnyeckas, MexaHmyeckas, anekrpuyeckas

NepBbli 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPTX NMPpu ee NpeBpalLeHnsx
3amMkHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepMmoguHammyeckoe paBHOBeCUE

BTopow 3akoH TepMOANHAMUKN KakK NPUHLNMN BO3PaCTaHNS SHTPOMUN B 3aMKHYTbIX CUCTEMAX
ObpaTtnmble N HeobpaTUMble NPOLEeCChl

SHTpONUS Kak namepsemas ouamndeckas BennynHa (npuseaeHHas Tennora)

N3meHeHue aHTponun Ten npu TenN00OMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKN KaK MPUHLAIM HAaNpaBeHHOCTM TennoobMeHa (0T ropsiyero K
XONO4HOMY)

KayecTBo (LEHHOCTb) aHeprum

BbicokokayecTBeHHblE (DOPMbI SHEPTMUN: MEXAHMYECKas, aneKkTpuyeckas

HunakokayecTBeHHas oopma 3Heprum: TennoTa

MoHnXeHne kavecTsBa TEMNOBOW SHEPTMU C NOHUXEHNEM TeMNepaTypbl

SHTponus Kak mepa becnopsiaka

BTopoit 3aKoH TepMOaMHAMMKM KaK NMPUHLMN HapacTaHms becnopsaka u paspyweHns CTPyKTyp
SHTpONUS Kak Mepa OTCYTCTBUS MHpOpMaLU

OCHOBHOW Napaaokc 3BOMOLVOHHON KAPTVHbI MMPa: 3aKOHOMEPHOCTb 3BOMIOLUM Ha COHE
BCeoObLLero pocta aHTponum

SHTpOI'II/ISI OTKprTOI7I CNCTEeMbI: MPOn3BOOCTBO SHTPOMNAN B CACTEME, BXOOSAWMIA 1 BbIXOOASAWNIA
MOTOKWN SHTPOMNN

TepMoanHaMuka Xun3Hu: fobbiBaHUE YNOPSA0YEHHOCTU N3 OKPYXatolei cpeapl

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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23. 3aKOHOMEPHOCTN camoopraHmaaummn. MNMpuHUMNb yHUBEPCaNIbHOrO 3BONOLMOHN3MA
CuHepreTuka - Teopus camoopraHusaumm
CamoopraHunsauus (B NPUPOLHbLIX 1 CoUManbHbIX CUCTEMAX)

MpuMepbl camoopraHn3aummn B MPOCTENWNX CUCTEMAX: NTA3EPHOE U3NyYeHmne, syelikun beHapa,
peakuns Benoycosa->XXaboTMHCKOro, cnupanbHbie BOMHbI

HepaBHoBecHas cucrema

MoTokwn (BewecTBa, aHepruu, 3apsga n T7.4.) B HepaBHOBECHbIX CUCTEMAX
Heobxonumbie ycnoBms camoopraHm3aunn: HePaBHOBECHOCTb U HENIMHENHOCTb
[MoporosbIi xapakTep (BHE3AMHOCTb) CaMoOpraHM3aunm

Touka brudpypkauum kak MOMEHT Kpu3anca, NoTepun yCTONYMBOCTU

PocTt donykTtyaumin B6nmam Toukmn budpypkaumnm (TeopeTmyeckoe nonoXeHne n npumepsl)
Crabunnsaums nyktyauuin 3a TO4KoM budpypkaumm (mopsaok m3 xaoca)
CVHXpOHU3aLMs YacTe CUCTEMbI B pe3ynbTare camoopraHm3anmm

HeBO3MOXHOCTb TOYHOrO NPorHo3a byaywero 3a To4Kon budpypkauunm

[MOHUXeEeHME SHTPONUKN CUCTEMBI NPU CaMOopraHn3aLmm

MNoBbllWweHNe SHTPONUKN OKPYXarolen cpefbl Mpy camoopraHn3aunm

Huccunaums (paccesiHne) sHeprum B HEPaBHOBECHOW CUCTEME

YHuBepcasbHblA 3BONIOLMOHN3M KaK Hay4yHas nporpamMmma CoBPeMEeHHOCTH, ero uenu
[MprHUMNbI YHMBEPCANbHOrO SBOMIOLMOHN3MA:

- BCE CyLlleCTByeT B pasBuUTuu;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLIECCOB CaMOOpraHn3aumu;

- 3aKOHbI NPMPOAbI Kak NPUHUMUMBLI 0T6opa AOMYCTUMbBIX COCTOSHUIA N3 BCEX MbICIUMbIX;
- (byHOaMeHTanbHas 1 HeycTpaHuMas pofb Cly4arlHOCTU U HEONpPEeLEeNEeHHOCTY;

- pa3BuTUE KakK YepenoBaHNE MeONEHHbIX KONMMYECTBEHHbIX U ObICTPbIX Ka4EeCTBEHHbIX M3MEHEHWI
(6udpypkauni);

- HenpenckasyemocTb NyTW BbixoAa M3 Toukn budpypkauum (Mpownoe BAmMseT Ha byayuee, HO He
onpepenseT ero);

- YCTOMYMBOCTb 1 HAAEXHOCTb MPUPOAHBIX CUCTEM Kak pe3ynbTaT UX NOCTOSIHHOrO OOHOBNEHNS;
- KOSBONIOLMSA pa3BMBAIOLWENCS CUCTEMbI U OKpYyXalowwer cpepl

24. Kocmonorus

Kocmonorus - Hayka o cTpoeHuu 1 asBontoumm BeceneHHonm

OOHOPOOHOCTb 1 N30TPONHOCTL BeceneHHol B 6onblimx MacwTabax
XuMunyeckuin coctas BceneHHoM - faHHbIe CNeKTpanbHOro aHanmsaa

Mognenv 6eckoHe4HO B MPOCTPAHCTBE CTauMoHapHo BeceneHHom
Kocmonorunyeckast Mogenb HectaumoHapHou BeceneHHon SnHwTeHa-PpuamaHa

PasnuyHble CcUueHapun pa3BnTns BcenenHonm: OTKpbITasd, Nnynbcupytowas n 3akpbitasd MOOENN
aBonrounn

Mpobnema n3mepeHust cpenHen NNoTHOCTN BeceneHHo
Teopus Bonbworo B3pbiea (. [amoB)

AkcneprMeHTanbHbIe MOATBEPXAEHUS Teopuy BONbWOro B3pbiBa: NpeackasaHue Temneparypbl
(POHOBOr0 MMKPOBOJTHOBOIO U3JTy4eHMS U 0BHApyXXeHNe PENNKTOBOro hoHa U3MyYeHns

MNMpobnema KocMoNormyeckor NOCTOSHHOM Xabna u oueHka Bo3pacta BceneHHoi

OcHoBHble HabntoaaTenbHble TECTbl TEOPUM: PACMPOCTPAHEHHOCTD IETKNX 9NEMEHTOB B KOCMOCE,
npobnema CUHIyNsiPHOro COCTOSIHMSA, OTKPbITUE U UCCNeaoBaHNe KpynHoMacwTabHoM CTPyKTypbl
BceneHHoi, rpaBMTaLNOHHbIE NNH3bI

MNpobnema TeMHO MaTepum
YcTonymsoctb BceneHHOM n aHTPOMHbIA NPUHLMAT

25. KocMoroHus
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KocMoroHust - pasgen acTpoHOMUN, N3y4atoWmnii MPOVCX0XAEHNE U Pa3BUTME KOCMUYECKMX TN U UX
CUCTEM.

SpFO,EI,I/I‘-IeCKaFI rmnoTtes3a, No3sonswlad BOCCTaHOBUTb NCTOPUIO OTOAENbHOIo obbekTa no
HabntoAEeHNI0 MHOMUX 061:>eKTOB, Haxo4sWnXCcA Ha pa3HblX 3Tanax asonounin

PacnpegneneHune 3Be34 o cnektTpam 1 CBETUMOCTAM (auarpamma [epuwnpyHra - Peccena),
oTpaxarowas MoLenb 3B0MoUMM 3Be3/bl B 3aBMCUMOCTU OT €€ Macchbl.

CnekTpbl 3B€34, SHEPrns 38e3,

Stanbl 06pa3oBaHUs 3Be3abl

DTanbl 3BONIOLMM 3BE34 NPU pasHblX Maccax

Mogenb BHyTpeHHero cTpoeHns ConHua

Komnnekc CoOnHeYHOM akTUBHOCTM

LInknbl CONHEYHOM aKTUBHOCTM, NMPU3HAKW YCUNEHUS CONHEYHOM aKTUBHOCTIN N MPUYNHDI
ConHevyHoe nanyyeHne, CoONHeYHbIN BeTEP, CONHEYHO-3EMHbIE CBSA3N

MarHuTtHble nona ConHua n nnaHet

OueHka Bodpacta ConHua, 3emMnun n nnaHet

M'mnoTesbl 0 nponcxoxaeHnn ConHua n nnaHeT: runotesa KaHTa - Jlannaca, runotesa O.10.
Wmmara

26. ["'eonornyeckas aponoLms

Hawa nnaneta 3emns, ee oopMa, XMMUYECKUIA COCTaB

MarHutocepa 3emnn, CTpPyKTypa MarHUTHOrO Nons, ABUXEHUS MarHUTHbIX MOMOCOB
BHyTpeHHue obonoykn 3emnn 1 MeTodbl UccnenoBaHus ee rnybuH (ceiicMopassenka)

3neKTp|/|L|eC|<oe none 3emnu, ANeKTpoMardnTHble BpaweHnd B a0pe 3emnn n npoueccbl Ha
NOBEPXHOCTU

3eMHas Kopa 1 ee aBonouns (reonormyeckas nctopus)

JlutocdoepHble NAnThI, NaBalowWwme Ha BEPXHEN MaHTUK - acTeHocepe,
OkeaHunyeckas u KOHTMHEHTanbHas 3eMHas Kopa, CBA3b €e 3BOMOLUUN C SBOMIOLMEN XUBOrO HA HEN
Mpouecchl camoopraHnsaunm B ropHbiX nopoaax

Mpouecchbl B naHOwagTHON cdhepe

3ny4yeHne 3emnum kak HarpeToro tena

OHTpoNuinHbIA BanaHc 3emnun

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

ATMocbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaeHne ConHeYHOro ceeta Yyepes atmocqgepy

O30HOBbIV CMON U NPUYUHBI €r0 U3MEHEHUS

Knnmat 3emnu, onpenensiemblii npoueccammn TennoobmMeHa, BnaroobMeHa 1 LnMpKynsumm
arMmocdoepbl

Mmopocphepa 3emnu, Bo4a U XU3Hb
BosHukHOBEHME Buocdepbl Kak pesynbTaT reonornyecko aBonoLmMmn 3emnm

27. NpouncxoxaeHme XnsHu
lMepBuyHas atMocdhepa 3emnm
ABVOreHHbIn CNHTE3

MepBrYHbIA BynboH
Mpenbuonornyeckuini oT6op

MoHaTMe o Bronornyeckmnx MembpaHax
Koauepsartbl

"eTepoTpodbl

ABTOTPObI
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AHaspobbl

A3pobbi

[MpokapunoTsbl

JyKapuoTbl

Fonobunos

"eHobno3

McTopryeckue KOHUENUMM NMPOUCXOXAEHUS XN3HN: KPeauoHN3M, rmnoTe3a naHcnepMmnu,
OLHOKpaTHbI abnoreHes, NOCTOSIHHOE CaMO3apOoXAeHNe, CTaUMOHAPHOE COCTOSIHME
28. bnonornyeckuin 3BoNOLMOHN3M

dBontoumns, ee aTpmbyTbl: CaMONPON3BONbHOCTb, HEOBPATUMOCTb, HANPAaBNEHHOCTb
OBONOLUMNOHHASA KOHUeNuus Jlamapka

NapsuHn3m

CanbTtaumoHnam

CurHTeTMYecKkas Teopust 3BONOLINN:

MonekynsipHas aBonoums

["'eHOdpOHA

OnemeHTapHas aBONOLMOHHAS CTPYKTYpa - Nonynsums

OneMeHTapHbIi HACNeACTBEHHbI MaTtepman - reHooH4 NoNynsaumMmn

OneMeHTapHoe SBNEHNE 3BONKOLMN - NUBMEHEHWNE FEHOGOOHAA NONYNALNN

SneMeHTapHbIe 3BOJOLMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsLUMOHHbIE BOJHbI,
N30N5IUNS, eCTECTBEHHbI 0TOOP

Bopbba 3a cywectsoBaHme

dopmbl 0T6OPA: ABUXYLWMIA, CTAOUAN3NPYIOWNIA, 4M3PYNTUBHDIN
Mukpoasonouns

Makpoasontouus

OwusepreHuns

29. Victopums Xu3Hu Ha 3emne n MeTodbl UCCneaoBaHms 9BONIOLUN

['eonornyeckne spbl 1 Nneproabl

CB#A3b rpaHuL Mexay apamu C reonorm4ecknMm n NaneoHToNorM4eCKUMmM N3MeHEHNSAMIN
HekoTopble BaxHenwme apoMopdo3bl: POTOCKMHTES, 3yKapuoTbl, MHOTOKIETOYHOCTb, CKenet

OCHOBHble TakCOHOMMUYECKME TPYNMbl PACTEHUA N XMBOTHbIX U NOCNEO0BATENIbHOCTb X SBOMIOLMM:
MOMJIIOCKW, PbIObl, 3eMHOBOAHbIE (aMpnburK), NpecMbikarowWwmecs (PenTunnm), NTULbI,
MiekonuTatouwme, ronoCeMeHHbIe, NOKPbITOCEMEHHbIE, LBETKOBbIE

[MpokapuoTsbl

dunoreHes

OHTOreHes

Apantaums

Apomopgoo3

lMoHATMe o donope, oayHe

MeToAabl nccnenoBaHns 9BOMIOLMW: NANEOHTONOrNS (MCKONaeMble NepexoaHble OopMbl,
NaneoHTONornyeckmne psaabl, NocnenoBaTenbHOCTb MCKONAeMbIX OOpM)

MeTonbl uccnenoBaHns aBonounn: buoreorpadms (conoctaBneHne BULOBOro CoCTaBa ¢ UcTopueit
TEepPPUTOPUIA, OCTPOBHbIE CDOPMbI, PENUKTbI)

MeToAbl MCCnenoBaHns 3BOMOUMA: MOPAIOIOrMYeckme MetToabl (yCTaHOBNEHUE CBA3W MEX Y
CXO[ICTBOM CTPOEHWS 1 POLACTBOM CpPaBHMBAEMbIX (OOPM, PyAUMEHTAPHbIE OPraHbl, aTaBN3Mbl)

MeTtoabl uccnenoBaHms 9BOMOLMN: 3MOPMONOrnYeckme MeToabl (3apOAbILEBOE CXOACTBO, MPUHLNNM
pekanuTynaumm)
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MeTonbl nCcCnenoBaHUs 3BONIOLNN: FEHETUYECKME METOAbI, METOObl OBMOXUMUN 1 MONEKYNSIPHOW
6uonorun, MeToabl MOAENNPOBAHUS, 9KONOrMYecKmne MeToabl

30. 'eHeTnka n sgonoums

"eHeTnka

["eH

Annenb

XpoMOCOMblI

["eHoM

"feHoTMN

deHoTUN

CBolicTBa reHeTUYeCcKoro Matepuana: oMCKPEeTHOCTb, HEMPEPbIBHOCTb, NIMHENHOCTb, OTHOCUTENbHAS
cTabunbHOCTb

I3mMeH4MBOCTbL: Hacnegyemas (reHotTunuyeckas, MyTaumoHHas)

I3mMeH4MBOCTbL: HEeHacnegyemas (gpeHoTunuyeckas, MoanukaumnoHHas)

MyTtareHHble dpakTopbl

MpyynHbI MyTaUMA

CsowicTBa MyTauui

Ponb MyTauLmin B 9BONMIOLIMOHHOM Npouecce

MonynaunoHHas reHeTuka

["eHeTu4eckne xapakTepuCTUKN NONyNsaUMK: HacneoCTBEHHAs reTeporeHHOCTb

["eHeTuyeckme xapakTepUCTUKN NONyNSALMN: BHYTPEHHEE reHEeTUYECKOe eAMHCTBO
["eHeTuyeckme xapakTepuCTUKN NONyNsaLMK: AMHAMUYECKOe paBHOBECUE OTAENbHbIX FEHOTUMOB

31. 9kocucTemsl

[MoHATME 3KkocucTeMbl

dneMeHTbl 3kocucTeM (broTon, buoLeHo3)

BuoTtnyeckas CTpykTypa 3KOCUCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI
Buobl nprpoaHbix akocucTeM (03epo, nec, NycTbiHsA, TyHApa, okeaH, bnocdepa)
Mnwesble (Tpodomyeckne) uenun, nupammabl

OHepreTnyeckne NOTokM B akocuctemax, npasmno 10%

Skonornyeckne akTopbl: bBroTnyeckmne n abnotTmyeckme pakTopbl, aHTPOMOreHHbIE PaKTopPbl
dopMbl BUOTUHECKUX OTHOLIEHNIA

[Mpepnensbl TOonepaHTHOCTH

Cpena obuTaHusl 1 aKonornyeckas Huwa

32. buocepa
Buocdepa
BelwecTBo: XunBOE, KOCHOE, BuoreHHoe, OMoOKOCHOEe

CeoxuMmyeckme oyHKLUM XMBOro BellecTsa: ra3oBas, KOHLUEHTpaLUNoHHas, 0eCTPyKTMBHAS,
cpenoobpasytowas, aHepretTuyeckas

BuoreHHaa murpaums aToMoB XMMUYECKUX 3NIEMEHTOB

Buoreoxmmnyeckme NnpuHUMMNLI MUrpaLnn: CTPEMIEHNE K MaKCUMyMy NPOSIBNEHNS
BroreoxuMmnyeckne NpMHUMNbLI MUrpaummn: 3BONOLMS BULOB, yBENNYMBAOWMX BUOreHHYI0 MUTpaLmio
BnnsHne kocMuyeckmnx chakTopoB Ha Brocgepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4YeHne, CONHEYHO-3EMHbIE CBA3U (rennobrnonorus)

33. Yenosek B 6uocpepe

[ManeoHTONOrMA

AHTponoreHes

OcHOBHble 3Tanbl aHTpororeHesa
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HeonuTtnyeckas pesontouns

DKonornyeckme nocneacTsns HEONNTUYECKOM PEBOIOLIAN
Koasontouus

Pacbl n pacoreHes

Bo3MOXHble nyTy 9BONIOLNKN YENOBEKA

Ponb coumanbHbiX 1 BUONOrMYECKUX 3BOMTIOLMOHHBIX (DaKTOPOB

34. 'nobanbHbI 9KONOrNYECKNiA KpU3NC

3arps3HeHne okpyxatower cpeabl (MHrpeaneHTHoe, PnU3nyeckoe, 0eCTPYKTUBHOE)
NHomkaTopbl rnobanbHOro 3KoNorm4eckoro Kpuamea:

- MAPHUKOBbIN 3pdoeKkT

- UICTOLWEHMEe 030HOBOroO Cnos

- jerpagauns necHbix, 3eMesbHbIX, BOAHbIX PeCcypcoB

- CHUXeHne bropasHoobpasms

Hoocchepa BepHaLckoro kak atan pa3sutus Griocapepbl Npyu pa3yMHOM PEryivpoBaHny OTHOLWEHWI
Yyenoseka v NPMpPOLbl

YcTonunBoe pasBnTie Kak KOMNPOMIUCC MeXy CTPEMIEHMEM YeNl0BEeYeCcTBa Y I0BNeTBOPATb CBOV
NOTPeBbHOCTM 1 HEOBXOOMMOCTbIO COXpaHeHus Bruocdoepbl ans 6y aywmnx NoOKONeHniA

TpeboBaHus K HanMcaHWio pedoepaTos

TpeboBaHus K cogepxaHuto pegepara:

1) PedpepaT OonxeH Bk/o4aTh B ce6S TUTYNbHbIA NUCT, OrnaBneHne, BBe4eHNe, OCHOBHYHO
cooepxarefbHyo 4acTb, 3ak/0YEHNE U CAUCOK UCNOMb30BAHHOW NMTEpaTypbl.

2) Ha tutynbHOM nucte BBepxy 0603Ha4aloTCsl Ha3BaHMe By3a 1 doakynbTeTa; B LEHTpe Nocne Cnos
"PEDEPAT" - HaumeHOBaHWe TeMbl, fanee cripaea - oamunns, MM U 0T4ECTBO €€ aBTopa, HOMep
rpynnbl, oamMmnms, NMsl, OTYECTBO NPOBEPSIOWEro NpenoaasaTtens; BHU3Y - rof HanncaHus paboTbi.
3) Bo BBeaeHMM paetcs aBTOPcKoe 06bsCHEHME 3HAYMMOCTM BbIBpaHHO TEMbI, €€ aKkTyanbHOCTH, a
TakXxe onpenensTcsa uenb u 3agadyn astopa. Bo3aMoXHO Hannyne aBTOPCKOM OLEHKU NPOYUTAHHO
no Teme, T.e. NOMbITKN NcTopuorpaduyeckoro ob3opa.

4) OcHoBHas cogepxarenbHas 4acTb pedoepara AennTca Ha pasaenbl, CoeanHeHHble o0Len
NOrVKOM aBTOPCKMX CyXaeHunit. Kaxaplii pasnen 4onXeH MMeTb CBOe HasBaHue 1 0603Hayathes 1 B
ornasneHuun, 1 B cogepxartenbHoi yacTu. Micnonb3osaHve B pedpepate MbIC/eit U BbiBOAbI YHEeHbIX
NOMXHO COMPOBOXAATbCA CChINIKAMU Ha UX TPYbl HA TEX CTPaHWLax, rae OHW NPUBOOSTCA.
Bo3MoXHbl IBa BapvaHTa CCbINOK: cpasy B TEKCTE NOCNe NPUBEASHHOMO CyXAEeHUS Uccnenosartens
- B cKOOKax Unv Ha CTpaHuLe BHU3Y - NOC/e BCero CTPpaHMYHOro TeKcTa.

5) 3akntoueHne npeacTtaensieT cobol BbIBOALI, K KOTOPbIM NPULLEN aBTOp B pe3dynbtarte
03HAKOMNEHNs ¢ 3bpaHHO TEMOW, NOMbITKY aHann3a NpencTaBneHnii 0 Heil 1 co3gaHns
cobcTBeHHOro ee "BmaeHns". aHHbln pasnen paboTbl MOXET MMEHOBATLCS MPOCTO: "BbiBoabl".

6) B cnucok nutepaTtypbl cneayet BHOCUTb NULLb T€ NCCNenoBaHNS, KOTOpble AEACTBUTENBHO
NpoYMTaHbl U UCNONb30BaHbl aBTOPOM, a He Bce Te paboTbl, KOTOPblE 3HAKOMbI aBTOPY NMLWb MO
Ha3BaHMWSM.

7) B conepxaHun pecdpbepara 0653atenbHO AOMKHA NPOCNEXMBATLCA aBTOPCKAs NO3NLMS.
TpeboBaHus K 0GOpPMIEHUIO pedoepaTa

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

2) ObbeM pedbeparta He MeHee 15 nucToB.

3) TekcT nonxeH ObiTb BbIMOMHEH B MALMHOMMCHOM BUAE, XOPOLWO OTPEeaakTUPOBaH.

4) B cny4ae HeobxoamMocTn pedpepaT MoXeT OblTb CHabXEH UNNOCTPaTUBHLIM MaTepuanom -
cxemamu, Tabnuuamu, guarpaMmmamu.

5) S3blk pedoepata AonxeH OblTb MPOCTbIM, MOHSATHLIM N FPAMOTHbIM.

7.1. OcHoBHas nuTeparypa:
OcHoBHas nuteparypa
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openos, A.A. KoHUeNuun COBPEMEHHOrO eCTECTBO3HAHNS : y4ebHoe nocobue ans 6akanaBpos : Mo
amcumnnnHe "KoHuenuum CoBpeMEHHOro eCTeCTBO3HAHNA" NSt CTYAEHTOB BbICIUMX YHEOHbIX
3aBeeHuiA, 0byyatoLwmxcs Mo ryMaHMTapHbIM U COLMaNnbHO-3KOHOMUYECKUM cnieumnanbHocTaM / ALA.
lopenos .? 3-e n3g., nepepab. n gon. ? Mockea : HOpaiit, 2012 .7 346, [1] ¢

KoHuenumm coBpeMeHHOro ectecTBo3HaHus: YuebHoe nocobue/ B.®.TynmHoB.-M.:
M3patenbcko-Toprosas koprnopauuns "Hdawkos un Ko", 2011.-484 c.//
http://znanium.com/bookread.php?book=414982

KoHuenumm coBpeMeHHOro eCTECTBO3HAHUS: KOHCMEKT nekuunii: y4eb.nocobue/ C.K. Abaynes.-
PoctoB H/L: ®eHukc, 2012.- 349, [1] ¢ . : nn.- (Bbicwee obpasoBaHue).
http://www.bibliorossica.com/book.html?currBookld=12256&In=ru&search_query=

PysasuH I". V. KoHuenumm coBpeMeHHOro ectecTBo3HaHus: YuebHuk / .. Py3aBuH. - 3-e nag.,
ctep. - M.: UH®PA-M, 2012. - 271 c. //http://znanium.com/bookread.php?book=232296

Newxkeswny T. I'. KoHuenuun coBpeMeHHOro eCTeCTBO3HaHNA: COLMOryMaHnTapHas nHrepnperawums
crneungukn CoBpeMeHHom Haykm: YuebHoe nocobue / T.IM. Nlewkesuy. - : HAL NHdppa-M, 2013. -
335 c. //http://znanium.com/bookread.php?book=342109

BepaHukosa, B.M. KoHuenuun coBpeMeHHOro eCTeCcTBO3HaHNSA [TEKCT: aNeKTPOHHbIA pecypc] :
KoHcnekT nekumin / B. M. BepaHukosa ; M-Bo o6pasoBaHus n Haykn PD, KasaH. (Mpusonx.) doenep.
YH-T, VIH-T donamku, Ka. BbIYUCA. (OM3NKN 1 MOAENMPOBAHUS (PU3. NPOLLECCOB .7 ONEeKTPOHHbIE
naHHble (1 doain: 1,19 M6) .? (KasaHb : KazaHckuin doepnepanbHblii yHuBepcutet, 2014) .? 3arn. ¢
aKkpaHa .? nga 3-ro kypca .? Pexum goctyna: Tonbko Ans CTYOEHTOB U COTPYAHMKOB KDY .7

7.2. lononHutenbHasa nuteparypa:

Obwas buonorus, Y. 2. OBONOUNOHHOE y4eHwne, , 2010r.

Bonpocbl coBpeMeHHOro ectectso3HaHus, Hedpenbes, KOpuin AHatonbesuy;"anees, Anmaa
Wnbcyposuy;anees, Anmas nbcyposuy;EmMenbsaHoBa, Hatanba AnekcanoposHa, 2006r.

AcTtpoHomus: Bek XXI, batypuH, Bnagummnp Anatonbesuy;l nHgunuc, Jies MupoHosuy;Edppemos,
HOpwin Hnkonaeswny;CypaunH, Bnagumup Meopruesuy, 2007r.

KoHuenumn coBpeMeHHOro ectecTBo3dHaHus, JlaspuHeHko, Bnagummnp Hukonaeswny;PaTtHrkos,
BaneHTuH Metposuy;ronybb, Bacnnnin deodpaHToBmY, 2004r.

KoHuenummn coBpeMeHHOro ectecTBo3HaHus, IN'ycerixaHos, M.K.;Panxabos, O.P., 2004r.

JlocTnXEeHMs eCTECTBEHHBIX Hayk 1 apa Hobenesckux npemuin, CandpynnuH, PeHart
Cansixosny;BogonbsaHoea, CeeTtnaHa ButanbesHa;Candgpynnun, Agens Penatosuy, 2005r.

KapneHkos, C.X.. KoHUenuun coBpeMEHHOro eCTecTBO3HaHMs: y4eb. ans ctyneHTos By3oB / C.X.
Kapnenkos.?W3g. 10-e, ucnp. un gon..?Mocksa: Akaa. NpoekT, 2006.7653, [1] €

lNyceixaHos, M. K. KoHuenumm coBpeMeHHOro ectecTBO3HaHUs [ONekTpoHHbIN pecypc] : YuyebHuk /
M. K. l'ycerixaHos, O. P. Panxabos. - 7-e nag., nepepab. u gon. - M. : Uapatenbcko-Toprosas
kopnopaums "Hawkos n K-", 2012. - 540 c.// http://znanium.com/bookread.php?book=415287
PomaHoB B. IN. KoHuenummn coBpeMeHHOro ectecTBo3HaHus.: YuebHoe nocobre ans CTyaeHToB
By3oB / B.[1. PomaHoB. - 4-e n3a., ucnp. u gon. - M.: Byaosckuii y4uebHuk: MHOPA-M, 2011. - 286 c.
//http://znanium.com/bookread.php?book=256937

7.3. UHTepHeT-pecypcChbl:

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

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

Hedenbes O.A., boposckux B.C., Nanees A.U., bepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTtBeHHOHay4YHas kapTnHa mupa y 1. -
http://www.kpfu.ru/docs/F2109597418/%CA%D1%C5_1.pdf
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Hedenbes [O.A., boposckux B.C., Nanees A.U., bepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTBeHHOHay4YHas kapTnHa Mmpa 4 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

Poccuincckaa actpoHoMuyeckas ceTb - http://www.astronet.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHre gncunnnuHbl "KoHUenumMm CoOBpeMeHHOro ecTecTBo3HaHua" npeanonaraet
NCMNONb30BaHNE CNeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayaNTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsatens,
BK/IOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEpAeriChI
noakntouermns: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBatens SBnseTCs Kno4eBblM
3N1EMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPaAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 BOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NpoLiecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTmeoniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pYnOBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCA B HANMYUN B
9NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeaocTaBfieH CTydeHTaM.
9BC "ZNANIUM.COM" conepXuT Npon3BeneHns KPYNHERLINX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasarteneii Beaylmnx By30B CTPaHbl, BbICOKOKBANNMPULIMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. doHp 6ubnnotekn COOPMMPOBAH C y4ETOM BCEX
N3MeHeHNin 0bpa3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparthbl, AuccepTauun, aHUMKIoNeann, CNoBapu N CIPaBoOYHUKN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie NepUuoanyeckmue N3naHnsa n n3naHms,
BbiNyckaeMmble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSaM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHOM cucteme Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. 9bC MN3patenbcta "flaHb" BKOYAET B cebs 9NEKTPOHHbIE BEPCUMUN KHUI U3[aTENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbcTB y4ebHo nMTepartypbl, @ TakXe 9NeKTPOHHbIE BepCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTea "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nuTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMy KONMMYECTBY NMPOGUIbHbBIX HAnpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX N CMEXHbIX NPaB.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnnoTeyHo cncteme "KoHCynbTaHT cTyaeHTa" , BOCTyn K KOTOPOW NpenocTaBneH
CTyAeHTaM. OnekTpoHHas bnbnuoteyHas cuctema "KoHcynbTaHT CTyaeHTa" npenocTaBnseT
MONHOTEKCTOBbIV [OCTYMN K COBPEMEHHOW Y4ebHO nMTepaType No OCHOBHbIM AUCLMUMANHAM,
N3y4yaeMbiM B MEOMLUNHCKUX By3ax (NpeactaBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
N MO eCTECTBEHHbIM, TOYHbIM 1 00LWEeCTBEHHbIM HaykaM). OBC npenocTtaBnseT By3y Hambonee nonHble
KOMMNEKTbl HEOOX0ANMO NTEepaTypbl B COOTBETCTBMUN C TPEOOBAHMAMM rOCYLAPCTBEHHbIX
obpasoBaTesibHbIX CTaHAAPTOB C COONOOEHMEM aBTOPCKMX U CMEXHbIX MPas.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 20 n3 22. il yLH,lf[;F EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma aucumnnvHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.03 CneunanbHoe (4edeKTonornyeckoe) obpasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

TecTtoBble MaTepuansbl

MNporpamma coctaeneHa B cooTBeTcTBUM C TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no

HanpaeneHnto 44.03.03 "CneunanbHoe (pedektonornyeckoe) obpasosaHme” 1 npodonto
noarotoekyn CneunanbHas NncmMxonorus .
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