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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
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. LLlenn ocBOEHUSI AUCLMNIMNHDI

-hOpPMU1pPOBaHME ECTECTBEHHOHAYYHOIO MUPOBO3PEHNS

- 03HAKOMNIEHME C UCTOPUER Pas3BUTUS eCTECTBO3HAHMS U CTAHOBNIEHUSI ECTCTECTBEHHOHAYYHOIA
KYnbTypbl

- MOHMMaHWe CNeLndUKN eCTCTBEHHOHAYYHON 1 TyMaHUTapPHOW KyNbTyp 1 UX B3aMMOCBA3Y

- hopMUpOBaHME NOCNeayoLWero MHTepeca K COBPEMEHHbIM LOCTUXEHUSIM ECTECTBEHHbIX HayK

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " b2.6.2 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 050700.62 CneunanbHoe (oedbekTonornyeckoe) o0bpasoBaHue v
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:

PacwmdpbpoBka
LLincpp komneteHumu npuobpeTaemMon KOMNeTeHL N
OK-1 (06w BnafeHne KyNnbTypoi MbllWEHUs!, CNOCOBHOCTbIO K 0606 eHNIO,
(06WeKyNbTypHbIE aHanunay, BOCMPUATMIO MHAOOPMaLIMK, MOCTAHOBKE LIENN 1
KOMMETeHLMN) BbIBOPY NyTein ee NOCTUXEHUS

CNOCOBHOCTb MOHUMATDL U aHannm3nposatb MMPOBO33pPEHHECKNE,
counanbHO U NMMYHOCTHO 3Ha4YMMble dounocogpckne I'Ip06f|eMbI,

OK-2 (06w NONMTMYECKME COObITMSA M TEHAEHUUN, NCNONb30BaTb
(0BLeKkynbTypHbIE coumonornyeckoe 3HaHue B NpogPecCnoHanbHom n
KOMNeTeHLmm) 00LWeCTBEHHOW AeATENbHOCTUN; MOHMMATb ABUXYLME CUNbI 1
3aKOHOMEPHOCTM MCTOPUYECKOrO npoLiecca, MecTo Yenoseka B
HeM
CNOCOBHOCTb MCMONb30BaTh 3HAHNS O COBPEMEHHO
OK-4 (06w €CTEeCTBEHHOHAY4YHOW KapTMHe Mypa B 06pa3oBaTenbHol 1
(0bWweKynbTypHbIE NpodecCMoHanbHOM OeATENbHOCTU, NPUMEHATL METOAbI
KOMNeTeHLmm) Matematnyeckor 06paboTkm NHGOPMaLMKN, TEOPETUHECKOTO 1

9KCrnepmMeHTanbHOro nccnenosaHms
CNoCOBHOCTb K MUCbMEHHO 1 yCTHOIZ KOMMYHUKaUnn Ha

OK-5 (06w rocy1apCTBEHHOM S3bIKe; BNafeTb OAHUM U3 NHOCTPAHHbIX

(0bLWeKynbTypHbIE A3bIKOB B paMkax Npo¢ecCcrMoHanbHOro obLWeHns, roTOBHOCTBIO

KOMMEeTEHLMN) K MCMONb30BaHNIO HABbIKOB Ny6NMYHON peyn, BeaeHNS
LNCKYCCUM

OK-6 (061 CNocOoBHOCTb MCMOMb30BaTbh OCHOBHbIE METOAbI 3aLNTLI OT

(0blWeKyNbTypHbIE BO3MOXHbIX NOCNeACTBUIA aBapuin, KatacTpodd, CTUXUAHbIX

KOMMETEHLMN) 6encTBuit

B pesynbTtate 0CBOEHWUS ANCUMMINHBI CTYLEHT:
4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

-Nosly4aeT ecTeCTBEHHOHAy4Hble 3HaHNS B 061acT acTPOHOMUM, CPUIUKN, XMW,
6uonorun, 3KoNorMm, CUHEPreTUKN 1 ap.

- packpbiBaeT NPUYMHbI U B3ANUMOCBSA3M Pa3NNYHbIX MPUPOAHbLIX SBNEHWIA
-0CO3HaéT ponb M MEeCTO YenoBeka B npupoae

- NMony4aeT HaBblKW OpraHn3aLuy caMoCcTosITeNbHOM PaboThbl NPY NOArOTOBKE K CEMUHAPCKUM
3aHATUSM

- pa3BmBaeT HaBblKOB I'Iy6ﬂVI‘-IHbIX BblCTyrIﬂeHVII7I

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHBI 3a4eT 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 KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunimHe/ MOAynto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl v yachbl
Pasgen ayauTopHow paborbl,
Hepnens MX TPyAOEeMKOCTb Tekywiume coopmbl

N p‘"fnl:)"m:_:;"b'/ Ce""echcemecha (B yacax) ¥(OHTp$1ﬂp

ay Nex ““I'Ipaxmqecmenaﬁoparopuble
. 3aHATUSA pabortbl
Tema 1. Mogynb 1. o
EctecTBO3HaHUE U :iﬂ';';”
Hay4HO€e No3HaHue.

1. 6 2-5 8 8 0 edpepar
MNpocTpaHcTBO, Bpewms, EeggmBOBaHme
cummeTpus. CuctemHas
opraHusauuns matepuu.

Tema 2. Moaynb 2. ecpepar
Mopsimok 1 6ecnopsanok Ea ‘-IHprI7I

2.|B npupoge. 6 6-8 6 6 0 ,uoina,u
OBOSOUNOHHOE
eCcTeCTBO3HaHue.
Tema 3. Mogynb 3. pedpepat
[NaHopama TecTupoBaHue

3.|COBpEeMeHHOro 6 9-10 4 4 0 Hay4HbIN
€CTECTBO3HaHMS. noknang
Buocdepa n yenosex.

_ Tema . NTorosas 6 0 0 0 3aver
doopma KOHTpoOns
Ntoro 18 18 0

4.2 CopepxaHume ONCLUMIUHDI

Tema 1. Moaynb 1. EcTecTBO3HaHMe U Hay4yHoe no3HaHue. NpocTpaHCcTBO, BpeMs, CAMMETPUS.
CucrteMHas opraHM3auumsa MaTepun.

JNIeKLMOHHOe 3aHsiTue (8 4aca(os)):

KETPOHHBH
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

Nekuma 1 Nctopusa passutus ectectBo3HaHus Jlekumsa 2 NpoctpaHcTeo, Bpems. CneunanbHas u
obwas Teopun otTHocutenbHocTy Nlekumsa 3 Meramup Jlekuunsi 4 Mukpommp

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

CemuHap 1 Tembl: 1. HayyHbili MeToa no3HaHns 2. ECTeCTBO3HaAHME 1 €ro ponb B KynbType. 9Tuka
Hay4HbIX nccnenosaHuin. lNcesnoHayka 3. EctecTBeHHOHay4YHble KapTUHbI Mupa 4. Passutne
npeacrtaeneHnii o matepumn BxogHoe TectuposaHme CemmnHap 2 Tembl: 5. Pazsntme npeacrasneHuia
0 OBUXeHuun 6. Pasentne npencraBneHnin o sB3anMonencTsmm 7. NpuHUMnbl CAMMETPUN, 3aKOHbI
COXpaHeHus 8. 9BonoLma NpeacTasneHnin o NpocTpaHcTee n BpemeHn CemnHap 3 Tembl: 9.
CneuvanbHas Teopus oTHocuTenbHocT 10. Obwas Teopust oTHocuTenbHocTn 11. Mukpo-, Makpo-,
mMeramupbl. B3aanMocBsa3b CTPYKTYPHbIX YpOBHEN opraHn3auunn matepum CemuHap 4 Tembl: 12.
OpraHusauns matepun Ha on3n4eckom ypoBHe. Mpouecchbl Ha PM3NYECKOM YPOBHE OpraHn3aunm
maTepun 13. OpraHmsaums matepum Ha XMMM4eCckoM ypoBHe. poLecchbl Ha XMMUYECKOM YPOBHE
opraHuzaummn matepum 14. OcobeHHOCTV BUONOrMYECKOro YPOBHS OpraHM3aumnm MaTepun.
MonekynsipHble OCHOBbI XWU3HU

Tema 2. Moaynb 2. NMopsapok u 6ecnopsaok B npupoae. SBONOLUOHHOE eCTeCTBO3HaHMe.
JNIeKLMOHHOoe 3aHsiTue (6 4aca(oB)):

Nekunsa 5 CuHepretuka Jlekumnsa 6 Kocmonorus Jlekuns 7 KocMoroHms

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

CemuHap 5 Tembl: 1. IuHammnyeckue n ctatucTmyeckue 3akOHOMEPHOCTU B Npupode 2. KoHuenumm
KBaHTOBOW MexaHuku 3. MprnHumn Bo3pacTtaHms aHTponun CemuHap 6 Tembl: 4. 3aKOHOMEPHOCTH
camoopraHmsauuu. MNpuHumnebl yHnBepcanbHoro asontoumnoHnama 5. Kocmonorna CemuHap 7 Tembl:
6. KocmoroHus 7. ["'eonornyeckas asontoums 8. lNponcxoxaeHme XunsHu

Tema 3. Moaynb 3. NaHopama coBpeMeHHOro ectecTBo3HaHus. buocdpepa u yenosexk.
JIeKLMOHHOe 3aHsiTne (4 4yaca(oB)):

Nekumsa 8 MNMpoucxoxaeHne xn3Hn Ha 3emne Jlekunsa 9 AHTponoreHea

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

CeMuHap 7 Tembl: 1. Bruonornyeckuin aBontoLMoHnam 2. Victopmst XusHu Ha 3emne 1 MeToabl
nccnepoBaHus agontoumnn 3. M'eHeTuka u apontoums 4. Akocuctembl CemmnHap 8 Tembl: 5. Brocgepa
6. Yenosek B 6uocepe 7. MobanbHblii 9KONOrMYECKUIA KPU3NC

4.3 CTpyKTypa n copepXxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMNINHBI (MOLYNSA)

Buabi
N Pasnen Cemect Henens | camoctositensHon [TpymoeMKOCTb ;%%%:L:?:;Ezga
AucumnnuHel pcemeCTpa pabortbl (B yacax) 260TbI
CTYAOEeHTOB P
noAaroToBka K
Tema 1. Moayns 1. Hay4HOMy 6 HayuHblii foknag
EcTectBo3HaHMe v noknagny
Hay4YHoe rno3HaHue.
1. -
[MpocTpaHCcTBO, BpeEMS, 6 25 ng;(:gngiKa « 4 pedoepar
cummeTpus. CuctemHas P party
opraHvsaumsi MaTepum. noAroToeka K
TECTVPOBAHMIO 2 TeCcTupoBaHue
Tema 2. Mogynb 2. NOAroToBka K
Mopsimok 1 6ecnopsaok Hay4YHOMY 6 Hay4HbI Ooknan
2.|B npupoae. 6 6-8 |OoKnany
OBONOLUNOHHOE noaroToBska K
ecTecTBO3HaHMe. pedbepaty 4 pedpepar

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

Buabi
Paspen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh gﬁ%ﬁ:;ﬁ?:;ﬁﬁgﬁ
AucumnnuHol Plcemectpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
noarotoska K
Tema 3. Mogynb 3. Hay4HOMY 6 Hay4HbI Jooknag
[NaHopama foknany
.|coBpemMeHHoro 6 9-10 |noaroToBka K
P A 4 pedoepar
€CTEeCTBO3HaHuA. pedoeparty
Buocdepa n yenosex. NOLOrOTOBK
OAroToBka K 4 TecTnpoBaHue
TECTUPOBAHUIO
Ntoro 36

5. O6pasoBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

9NEKTPOHHO-0bpa3oBaTeNbHbIE PECYPChI, ANEKTPOHHbIE y4ebHblE MOCobuS,
ncnonb3oBaHme yCTpOI7ICTB MynbTMeona

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. Moaynb 1. EcTecTBO3HaHMe U HayyHoe no3HaHue. MpocTpaHCcTBO, BpeMsi, CUMMETpUS.
CucTteMHasi opraHM3aLus matepun.

Hay4HbI/i [oKnag , NPUMEPHbIE BOMPOCHI:

1. Hay4HbIn MeTOL No3HaHuUs 2. EcTecTBO3HaHME 1 ero posb B KynbType. STrKa Hay4YHbIX
nccnenosaHuii. MNMcespnoHayka 3. ECTeCTBEHHOHAYYHbIE KapPTUHBLI MMpa 4. Pa3sutue npencTtaBneHunit
0 maTepumn 5. Passutume npeacTasneHnin 0 apuxeHun 6. Passntne npenctaBneHuii o
B3amMMoAencTemm 7. MNprHUMNbI CUMMETPIWM, 3aKOHbI COXPaHeHNs 8. DBONOLMUS NPeacTaBneHnin o
npocTpaHcTBe u BpeMeHu 9. CneunanbHas Teopust oTHocutenbHocTn 10. Obwas Teopus
oTHocuTenbHoctn 11. Mrkpo-, Makpo-, Merammpsbl. B3anMocBsA3b CTPYKTYpPHbIX YPOBHEN OpraHm3aumm
matepun 12. OpraHnsaums Mmatepun Ha nsm4eckom ypoBHe. MNpouecchl Ha OU3NYECKOM YPOBHE
opraHusaummn matepun 13. OpraHnsauns MaTtepun Ha XMMMYecKoM ypoBHe. lMNpoLuecchl Ha
XUMNYECKOM YPOBHE opraHunsaumm matepun 14. OcobeHHOCT B1ONOrMYecKoro ypoBHS opraHnsaumm
matepun. MonekynsipHble OCHOBbI XMN3HW

pedoepart , NPUMEpPHbIE TEMbI:

1. lNceBnoHay4Hoe 3HaHve 2. brnoatuka 3. ['eoueHTpuyeckas cuctema mupa lronemes n
renvoueHTpuyeckas cuctema mmpa KonepHuka 4. Kocmonornyeckas mogens dpuamaHa 5.
BupTyanbHble yactuupl 6. MpuHUMNbl ganbHooencTBns n bnmskogenctaus 7. OnbiT
MarikenbcoHa-Mopnu 8. YepHble abipbl 9. KBasapbl 1 Mukpoksasapbl 10. Acteponpbl, KOMeTHI,
mMeTeopbl 1 MeTeopuTbl 11. CBepxHOBbIe 3BE3bl U Nynbcapbl 12. Ik3onnaHeTol 13. TEMHaa maTepus
n aHeprua 14. 9sonoumns 38é34 15. OcHOBHbIE 3BE3aHbIE XapakTepucTmku 16. lNepeHocumkn
doyHOaMeHTasNbHbIX B3ammodencTeuin 17. MeTtoabl nony4yeHne NCKyCCTBEHHbIX paanoakTUBHbIX
anemeHTOB 18. CocTas nanyyeHms npu pagnoaktmeHocty 19. LlenHble peakuun geneHuns Taxenbix
atoMHbix aaep 20. Peakuun cnHTe3a nérknx atoMHbix saep 21. M3oTonbl, n306apbl, N30TOHbI 22.
Karanuaartopbl 1 6nokatanusartopsbl 23. [TOHATNE O XUMUYECKOW KUHETKKE 24. JTunuapbl n nx oyHKUNK
25. YrneBogpbl 1 UX goyHKUMUN

TecTnposaHune , npmMMepHbIe BOMpPOChI:

TecTnposaHve nNo matepwvany nepsoro Mmoayns, cogepxawmi 10 3agaHuin pasnnyHom CNOXHOCTU U
Tmna. Bpems: 15-20 MuHyT.

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

KETPOHHBH
B_EPCHTET
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

1. mHamMmnyeckmne n ctatnctTuyeckme 3aKkOHOMepHoCTU B npupoe 2. KoHuenuun KBaHTOBOM
mMexaHukn 3. NpuHUMn Bo3pacTtaHns aHTponumn 4. 3akOHOMEPHOCTM caMmoopraHusaunn. MNpuHumnno
yHVBepcanbHoro asonoumoHnsma 5. Kocmonorus 6. KocmoroHus 7. ['eonorunyeckas asonouns 8.
[MpoucxoxaeHne Xn3Hu

pegoepart , NpUMepHbIE TEMbI:

1. [leTepMMHM3M (MEXaHU(CTM)4EeCKNN LeTepPMUHN3M, 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 CriyYaHOCTb (CTaTucTUYeckas 3aKkOHOMEPHOCTb, CpeaHee 3HavYeHne, onykTyauun)
4. MonekynspHo-KnHeTndeckas teopus (pacnpeneneHune (Makcsenna) Monekyn no CKOpocTsMm) 5.
MeToAabl perncrTpaumm anemeHTapHbix Yactuy, 6. Bonbwoi AgpoHHbii Konnangep 7. Ctatuctuyeckune
n guHamunydeckue teopun 8. BonHoBble 1 KOpnycKynsipHble cBOMCTBa cBeTa 9. BonHoBble cBoOMCTBA
yacTtuy (oudppakums aneKTPOHOB, SNEKTPOHHbBIA MUKPOCKON, MbICIIEHHbIA SKCMEPUMEHT ?
?mnkpockon Nen3eHbepra?) 10. CooTHowWweHNe HeonpeaeneHHocTe Mein3eHbepra 11.
OKCnepuMeHTanbHble 40Ka3aTenbCTBa CNOXHOM CTPYKTYpbl BakyyMa (adpdpekT Kasummpa, poxaeHue
9N1EKTPOH-MO3UTPOHHbIX Nap B anekTpuyeckom rone) 12. NpuHumn SONONHUTENBHOCTU B KBAHTOBOWA
MexaHuke 1 pyrux obnactsax no3HaHus 13. QHTpoNMs (SHTPOMNUS OTKPbLITON CUCTEMbI,0BpaTUMbIE 1
HeobpaTMMble NPOLIECCHI, MOBEAEHNE SHTPOMNWM NpY camooprannsauun) 14. Mpumepsbl
camoopraHM3auumn B NpoCTenWwmx cuctemax (nasepHoe nanydeHuve, s4enkm bexHapa, peakums
Benoycosa-XaboTnHckoro, cnvpanbHble BofHbl) 15. HeobxoauMble ycnosms camoopraHm3auum n eé
MoporoBblil xapakTtep 16. MNpocTpaHcTBEHHbIE U BpeMeHHble MacluTabbl BcenernHoi 17. OueHka
BoadpacTta ConHua, 3emnu n nnaHet 18. ICTOYHMKM SHeprum 38e34: TEPMOSALEPHbIA CUHTES U
9Heprunsa rpasmTaumoHHoro cxatusa 19. Limknbl conHeyHon aktneHocTn 20. ['MnoTessbl 0
npoucxoxaeHun ConHua v nnaHet: rmnoteada Kanta ? Jlannaca, runotesa O.10. Wmnara 21. lWkana
9NEeKTPOMarHUTHbIX BONH 22. Hawa nnaHeta 3emns, ee popma, XMMUYECKUiA cocTas 23.
MarHutocchbepa 3emnn 24. 3emMHas Kopa 1 ee aBonouuns (reonormyeckas UICTopus)

Tema 3. Moaynb 3. lNNaHopama coBpeMeHHOro ectectso3HaHus. buocdepa 1 yenosexk.
Hay4YHbIA [OKNaA , MPMMEpPHbIE BOMPOCHI:

1. Brionornyecknii aBontoUMOHN3M 2. VicTopust XM3HU Ha 3eMne U MeToabl MCCefoBaHNS 3BOMOLIM
3. CeHeTuka 1 aBontoLns 4. Skocuctemsl Cemutap 8 Tembi: 5. Buocthepa 6. Yenosek B 6uocdepe
7. FnobanbHbI aKonorndecknii Kpuamc 1. bruonornyeckuin aBontOLNMOHN3M 2. VICTOpKMS XN3HM Ha
3emne n Metoabl uccnenosaHmsa asonounn 3. NeHeTrka n asontouns 4. dkocuctemol 5. buocepa 6.
Yenosek B briocdpepe 7. MnobanbHbI 3KONOrn4ecknii Kpuamc

pedoepart , NpUMEpPHbIE TEMbI:

1. PapnoakTMBHOCTb Kak dpakTop Tennosoro 6anaHca 3emnu 2. CuHTETNYECKAs TEOPUS 3BONIOLNN 3.
ManeoHTOnorus 4. N'eHHas nHxeHepus 5. Buabl nsmeHumsocty 6. 3akoHbl I'. MeHoens 7.
Yenoseyeckme 60ne3HM 1 HACNEACTBEHHOCTb 8. Skonormnyeckune goaktopbl 9. Vctopusa
ogomawHuBaHms xuBoTHbix 10. Cenekuns 11. AHTponoreHes 12. @opMbl BMOTUHECKNX OTHOLIEHWIA
13. Pacbl 1 pacoreHes 14. AHTpononorusa 15. BoaMoxHble nyTn asontounn Yenoseka 16. dnopa n
goayHa 17. Bupycsbl 18. Baktepun 19. Peakue Buabl pacTeHuin n XnBoTHbIx 20. 9konorusa Poccun 21.
Myt BbIXO4A M3 COBPEMEHHOIO 3KOIOrMYECKOro Kpuamnca 22. 9konornyeckme katactpobl B
ncTopun 3emnu

TecTMpoBaHue , MPUMepPHbIE BOMPOCHI:

TecTnpoBaHve No Matepranam BTOPOro U TPETbEro MOayNs, BKovawwmii B cebs 20 3apaHuii
pasHom cTeneHn TpyaHocTy 1 Tuna. Bpems: 25-30 MuHyT.

Tema . UToroeas coopma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

1. Hay4Hbin meTOq

Hay4HbIi MeTOL NO3HAHWUS

YPOBHN HAY4YHOr0 NO3HAHWNSA: SMMUPUYECKNIA, TEOPETUYECKUIA
'MnoTesa

HayyHas Teopus

Teopema

KETPOHHBH
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KpI/ITepI/IVI HAYy4YHOro 3HaHuA: 06'beKTI/IBHOCTb, OOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTDb

MeTonbl Hay4HOro no3HaHu4: HabnoaeHve, SKCNEepuMeHT, nHAyKunA, nenykums, aHanns, CUHTES,
MoLoennposaHue, a6CTpar|/|pOBaHv|e

MpyHUKUN Bepudmnkaumm

MpuHUMN ghanbcudmkaumm

MpnHUMN cooTBETCTBMUA

DyHKUUM HayKK: 06 BACHUTENbHAS, ONMcaTeNbHas, NPOrHOCTMYeCKas, MUPOBO33peHYECKas,
cuctematmsnpyowas, npou3BoACTBEHHO-MPaKTnyeckas

2. EctecTBO3HaHMeE 1 ero posnb B KyNnbType

EcTtecTBO3HaHVE

EcTecTBeHHble Hayku: omaunka, XuMusi, BoNorns, reonorns, aCTPOHOMMS, 9KONOrns
OdupdepeHumnauns Hayk

WHTerpauus Hayk

MartemaTunka Kak s3blk eCTECTBO3HaHNS

['ymaHnTapHble Haykun

EcTtecTBeHHOHay4Has KynbTypa

['ymaHnTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeX 4y HUMU

3. OT1uka HaYy4HbIX ncecnenoBaHum. nCGB,ﬂ,OHayKa

OTnyeckme NPUHLNIMbI HAYYHbIX nccnenoBaHuin: CaMOUEHHOCTb UCTUHbI, UICXOOHbI KPUTULN3M,
CBO60,EI,8. HAy4YHOro TBop4ecTtea, HOBM3HA HAY4YHOro 3HaHW4, paBeHCTBO yY4EHbIX nepen N1MLoMm
NCTUHDI, 06IJ.I,€,EI,OCTyI'IHOCTb NCTUHbI

lMcesooHayka
MceBOoHayKn: acTPONorusl, Napancmuxonorusl, ygonorusi, BuosHepreTnka, AesmaHTHas Hayka

OTnnynTenbHble NPU3HaKM ncespoHaykn: oparMeHTapHOCTb, HerVITI/I‘-IeCKVIVI noaxon K NCXxoOHbIM
DaHHbIM, HEBOCMNPUNUMYNBOCTb K KPUTUKE, HECOOTBETCTBME pakTam, OTCYTCTBME 3aKOHOB,
HapyuweHne 3aTn4eCknx HoOpm

Buoatuka

4. EcTecTBEHHOHaAy4Hble KAPTWHbI MMpa

Hay4yHas (ectecTBeHHOHay4Hasl) KapTUHa MMpa Kak obpa3Ho-unocodckoe 0b6obuieHne
LOOCTUXEHMI eCTECTBEHHbIX HayK

HayyHble KapTUHbI MMpa: MexaHN4yeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-1 nonosuHa),
COBpPEMEHHAS 3BOMOUMOHHAS (2-4 nonosuHa XX B. - Ha4ano XXI BB.)
5. Passutne npencraeneHnin o matepum

Martepus

dopMbl MaTEpPUK: BELECTBO, None, PU3NYeckuin Bakyym
LunckpeTHocTb

KoHTnHyanbHoCTb

BupTtyanbHble YacTuubl

OneMeHTapHbIe YacTuubl

ATOMHO-MONEKYNSAPHOE yYeHne

YueHwve o cocTaBe

Y4yeHve o CTpoeHum BelecTea

6. Pa3BuTre npencraBneHnii 0 ABUXEHUN

dopMbl ABMXEHNS MATEPUN: MEXaHUYECKas!, ouamndeckasl, xmummyeckas, bruonornyeckas
B3anmocBs3b oopM OBMXEHUSA U UX HECBOAMMOCTb OPYr K Opyry

LBrXxeHne Kak N3aMeHeHne COCTOSHNS

KETPOHHBH
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MexaHnyeckoe OBUXeEHME, ero OCHOBHbIE XapakTepPUCTUKU: MatepuanbHas To4ka, Tpaektopus,
CKOPOCTb, YCKOpPEHMe, NyTb, UMNYNbC Tena, MOMEHT UMNynbca

7. Passntue npencrasneHnin o B3aMMoLenCTBuMm

dyHpamMeHTanbHble B3aUMOOENCTBUS: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOE, CUNbHOE
XapakTepuCcTukKn oyHOaMeHTaNbHbIX B3auMOOenCTBUIA

HanbHopenctene

Bnuskonerictene

KBaHTOBO-NONEBOM MEXaHU3M Nepenayy B3anMoLencTBUi

MpunHUKMN cyneprnosnuunm

8. MprHUMMbl CUMMETPUIX, 32KOHbI COXPaHEHNS
[MoHATME CMMMETPUKN B €CTECTBO3HAHUN
M3oTponHoCTb

AHnzoTponus

MHBapmaHTHOCTb

OpnHopoaHOCTb

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

Teopema Hetep

CuMMeTpurs NpUpoaHbIX 06 BEKTOB

Buabl cuMMeTpuii: reoMeTpryeckue, oMHaMmyeckme, KanmbpoBoyHbIe
CrMMeTpUsa N aCUMMETPUS XUBOTO

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKY XMBOro

9. 9BontouMs NPeLCcTaBNeHNn O NPOCTPAHCTBE U BPEMEHM

MpocTpaHcTBO 1 Bpems ApuctoTtens (MPOCTPaHCTBO Kak KaTteropus Mecta, BpeEMS Kak mepa
OBUXEHUNS)

ABCONOTHOE N OTHOCMTENBHOE NPOCTPAHCTBO HbloTOHA

ABCOoNOTHOE N OTHOCUTENBHOE BPEMS HbloToHa

Mwuposow agoup

OnbIT MankenbcoHa-Mopnu

VIHBapnaHTHOCTb CKOPOCTY CBETa

EQVHCTBO NpoCTpaHCTBA U BPEMEHM KakK GDOPMbI CyLECTBOBAHNS OBUXYLWENCS Matepun B
COBPEMEHHOI Hay4YHOI KapTUHE Mu1pa

10. CneumanbHas Teopns OTHOCUTENbHOCTY

CneumanbHas Teopus oTHocutenoHoctn (CTO)

WNHepuwmanbHble cuctembl OTCHETA

MpuHUMn oTHOCUTENBbHOCTM [Tanunes

MpuHumnbl CTO: NpMHUMN OTHOCUTENBHOCTU, MHBAPUAHTHOCTb CKOPOCTM CBETA

Cnencteust CTO: OTHOCMTENBHOCTb OOHOBPEMEHHOCTU, PENATUBNCTCKOE COKpalleHne ONHbI,
3amenneHne BpeMeHun, yeennieHne VIHepTHOVI MaccCbl B JJ,BM)KyU.lGVICFI cncrteme KoopgunHar
OTHOCUTENbHO HEMOABUXHOM CUCTEMbI OTCYETA, I'IpOCTpaHCTBeHHO-BpeMeHHOVI nHTEpBan Mexay
C06bITVI$|MI/I, €ro NHBapmnaHTHOCTb, COXpaHeHune NPpUn4nNHHO-CNeaCTBEHHbIX CBA3en Mexay
C06bITVI$|MI/I, €ONHCTBO NPOCTPaHCTBa N BPEMEHMN, I'IpOCTpaHCTBeHHO-BpeMeHHOIZ KOHTUHYYM,
9KBMBANIEHTHOCTb MacCCbl N 3HEPrnn

11. O6was Teopust OTHOCUTENBHOCTHN

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENbHOCTM Ha
HenHepumanbHble CUCTEMbI OTCYETa

HeMHepumaanble CUCTEeMbl OTCYETA
rlpI/IHLI,I/II'I SKBMBANEHTHOCTU rpaBNTalMOHHOIO Nongd n cun nHepunn

KETPOHHBH
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IMnupuyeckme gokasartennctsa OTO:

- OTKNOHEHMe ny4ya B none taroteHns ConHua

- N3MEHEHME YaCTOTbl 9NEKTPOMArHNUTHOW BOMHbI B MONE TArOTEHUS
- CMelLeHne nepurenns opbutsl Mepkypus

[MoHATME rpaBuTauLMOHHOro paguyca

["paBnTaAUMOHHBIN KOonnanc

YepHble obipbl

12. Mukpo-, Makpo-, Merammpsl

CTpykTypbl Meramupa: 3se3bl, NnaHeTHbIe CUCTEMbI, ranakTuku, Mexs3BéanHas cpena

Kputepun neneHuns Ha MUKpOMUP, MakpoMmnp n Mmerammp

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHol

EovHMUBI n3MepeHns paccTosaHUA B Merammpe: acTpoHoMmyeckas eamHuua, CBETOBOM rof, napcek
BpemeHHble macwtabbl BceneHHoii

$lBneHns, NO3BONUBLLIME OLIEHUTL BPEMS CyllecTBoBaHMS BeceneHHoit: adodoekT Jonnepa, 3akoH
Xabbna

XapakTepucTvku 3Be3fn, onpenensiemMble N3 HabnaeHniA: CBETUMOCTb (MOLHOCTb U3NYYEHNS),
Macca, paauyc, CnekTpasbHbliA COCTaB U3NyYeHunst

CnekTp 3NeKTPOMarHUTHbIX N31y4YeHWin (PaLnoBONHbI, HGIPAKPACHbIA, BULNMBINA,
yNbTPachunoneToBbIli AnanasoHbl, PEHTTEHOBCKOE 1 raMMa-nsnyyeHme)

BceneHnHas, Metaranaktuka
CkonneHns n CBEPXCKOMNNEeHNs ranakTuk
KBaszapbl

MneuHbin MyTb - Hawa ManakTuka

Coctae CONMHEYHOW CUCTEMBI: nnaHeTbl, CONYyTHUKK NMiaHeT, acteponnbl, KOMETbl, MeTeoponbl,
MarHuTHble Non4, nbinesas Mmatepu4, CONMHEYHbIN BEeTep N KoOCMMYeCKne ny4vm

lMnaHeTa 3emHoi rpynnbl: Mepkypuin, Benepa, 3emns, Mapc

MnaHeTbl-ruranTbl: KONutep, CatypH, YpaH, HentyH

Mosic acteponaos

Ob6nako OpTa

Mosic Kornepa

Co3Be3aus - y4acTku 3Be34HOro Heba ¢ rpynnamu 3Be3a, BblAENEeHHbIE NS OPUEHTUPOBKN 3BE3 bl
VCTOYHMKN 3Heprumn 38e3a;: TePMOSAEPHbIA CUHTES U SHEPTUS rPaBUTALLMOHHOMO CXaTus
lMnaHeTapHble TyMaHHOCTYK

[MraHTbl N CBEPXTrUraHThl

lMynbcap - HenTpoHHas 3Be3na

CepxHoBble 3B€34bl

OeuxeHns ConHua B Manaktuke

ConHue - HopMmanbHas 3se3na

13. B3anMocBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaumm matepum
LlenocTHOCTb npupoAbl

CuncTeMHOCTb NpUpoLabI

Mepapxnu4HoCTb Npmpoabl N CUCTEM

ApaonTrBHbBIE CBOWCTBA (AAOUTUBHOCTD)

WHTerpatveHble CBONCTBA (MHTErPaTUBHOCTD)

Butanuam

PenykunoHnsm

14. OpraHmsaums matepum Ha OU3N4EeCKOM YPOBHE
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OnemMeHTapHble YacTumubl

OCHOBHbIE XapaKTEPUCTUKWN 3NeMEHTapPHbIX YaCTuL: Macca, 3apsg, CruH, BPEMS XU3HN
Knaccudukaums anemMeHTapHbIX 4acTuL:

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

- N0 Macce Nnokos (POTOHbI, NENTOHbI, ME30HbI, HapPMOHbI)

- MO BPEMEHMN XWN3HW: cTabunbHble, KBa3ncTabunbHble, HecTabunbHble

MepeHocumkn doyHOaMeHTanbHbIX B3aMMOAENCTBUIA (OOTOHbI, FPaBUTOHbI, FKOOHbI, ME30OHDI)

CnocobHOCTb 9NEMEHTAPHbIX YACTUL, K B3AVMHbIM MPEBPALLEHNSM, HE HAPYLWAOWMM 32aKOHOB
COXpaHeHus

dur3nyeckoe none Kak COBOKYNHOCTb BMPTYyasbHbIX YacTuL

|_|pVIHLI,I/II'I TOXO0EeCTBEHHOCTU YacTul,

BakyyM kak COCTOsIHME Mons C HauMeHbLUE SHepruen, cocrosuee 13
BUPTYyanbHbIX YaCTUL

15. [lpouecchl Ha prn3nyeckom ypoBHE opraHusauumn matepum
$IBneHne ecTeCcTBEeHHON pagnoakTUBHOCTHU

3aKoH paamnoakTMBHOrO pacnaja kak ctaTucTU4eCKUin 3aKoH

CocTas n3ny4yeHus npy pagmoakTUBHOCTM

BbloeneHve aHeprum npu pagnoakTMBHOM pacnane

[MpeBpalleHns aneMeHTOB Npy paanoakTUBHOM pacnane

SoepHble peakumn paciluensieHms aaep atoMoB nog AeCTBMEM HENTPOHOB
MeToabl nony4yeHne NCKYCCTBEHHbIX PaAMOaKTUBHbBIX 3N1IEMEHTOB
OTKpbITE aTOMHOrO S4pa, U3MepeHVe ero pasmepos, Macchl 1 3apana
IHEPrus CBSA3N HYKNOHOB siaep aToMoB (4edyekT Macchl)

Peakuunsa uenHoro neneHns ypaHa

Peakumn cnHTe3a nerknx aToMHbIX S4ep U BblAeNeHne aHeprum

Tynbl TEPMOSAEPHbIX PeakLmMii B 3Be34aX U 9BONOLUNS 3BE3[

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XUMNYECKUI SNEeMEHT

AToM

3oTonbl

OBONOUMSA NPEACTaBNEHUA O CTPOEHMN aToMa
KBaHTOBO-MexaHu4eckas Mogenb CTPOeHMs atoma
Monekyna kak KBaHTOBO-XMMMYeckasa cuctema
Karanuaartopbl 1 UHIM6UTOPEI

Buokaranusaropbl (pepMeHThbI)

Monumepbl

MoHomepbl

lMepuoanyeckas cuctema

MNepuonmnyecknin 3akoH . 1. Menneneesa

17. [Npouecchbl Ha XMMUYECKOM YPOBHE OpraHu3auumn matepum
Tennosble adpdekTbl NPOLECCOB (9K30-, SHAOTEPMMYECKNE peakuunm)
[MoHATUE O XMMMYECKOW KNHETUKE

dakTopbl, BIMSOWME HA PEaKLMOHHYIO CMOCOOHOCTD BELWECTB: BAVSHME KOHLEHTPaLUNN - 3aKOH
JencTByowWmX Macc

dakTopbl, BNMAOWME HA peakLMOHHY0 CNOCOOHOCTb BEWECTB: BUSHUE TeMNepaTypbl -NpaBunio
BaHTt-l"odbpa

SHeprvsa akTneBauum (aHepreTnyeckuin bapbep peakuum)
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dakTopbl, BNMAOWMNE HA PeakLMOHHY0 CNOCOOHOCTb BEWEeCTB: KaTanms
MoHaTue 06 aBTOKaTannse
MpuHuun Jle Wartenbe

18. OcobeHHOCTN B1ONOrnM4eckoro ypoBHS opraHn3aumnm MaTepum
CUCTEMHOCTb XMBOro

Nepapxunyeckas opraHm3aums X1BOro: kneTka - eanHmua XuBoro, nonynsiums, sua, 6MoLeHos,
buoreoueHo3, buocdepa

XUMUYeCKMiA COCTaB XMBOro: aToM Yrineponaa - raBHbIA 3IEMEHT XMBOro, ero YHUKanbHble
ocobeHHoCTU

XuMmn4yeckmin coctaB XMBOro: BOAA, €€ PO/ib B XUBbIX OpraHmM3max

XMMn4ecknii cocTas XMBOro: 0COBEHHOCTU OpraHN4Yeckux 61oNoIMMEPOB - BbICOKAs MONEKYNsSIpHas
Macca, cnocobHoCTb 06pa30BbIBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

OTKpPbITOCTb XUBbIX CUCTEM

OO6MeH BELLECTB 1 3HEPTM

["lomeocTas kak OTHOCUMTENbHOE AMHAMUYECKOE MOCTOSHCTBO COCTaBa M CBOMCTB BHYTPEHHEN cpeabl
XNBOW CUCTEMDI

19. MonekynspHble OCHOBbI XU3HU

MonunenTtnapl Kak NpeawecTBeHHNKN 6ENKoB

Benkn kak BbICOKOMONEKYNSIPHbIE COEANHEHNSI C 0CODbIM KOMMIEKCOM CBOWMCTB

AMVHOKNCNOTbI - MOHOMEpPBI 6eNkKoB

YpoBHM opraHnsaumm 6enkoBoit Monekynbl (epBrYHasi, BTOPUYHAas, TPETUYHas, YeTBEPTUYHAS)
DyHKUMM BENKOB: hepMeHTaTUBHAS, PErynsiTopHas, TPaHCNOPTHAS, 3awWwmnTHas, oBuratenbHas
Nunungpl n X PYHKUUN: aHepreTnyeckas, nunuaHbie MembpaHsbi

Yrneeonbl U nx PyHKUNN: aHEpreTnyeckas, CTpyKTypHas

HykneoTnabl - MOHOMEPbI HYKNENHOBbLIX KNCNOT

HykneunHosble kucnotbl (nonuHykneotnpl) - AHK, PHK

A30TUCTbIE OCHOBAHUS: a€HWH, N'YaHWH, LNTO3MH, TUMUWH, ypauun

KoMnneMeHTapHOCTb, KOMMNAIEMEHTAPHbIE Napbl a30TUCTbIX OCHOBAHWIA

KomnnemeHntapHocTtb uenen [JHK - ocHoBa BaXXHENWMX PYHKLUNIA: XpaHEHNS 1 nepenayun
HacnencTBeHHOM NHopmaLnn

DYHKUNN HYKNENHOBbLIX KMCNOT 1 MPOLECChl peaynnnkaumm, TPaHCKpUNUumMm, TpaHCNSLmMm
"eHeTnyecknii ko

KonoH

CBowicTBa reHeTM4eCcKoro Koaa: TPMNAETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHMBEPCANbHOCTb, OTCYTCTBME 3HAKOB NMPENUHAHNS Mexay Tpunnetamm (KogoHamn)
20. JnHammnyeckue n cTtatucTmyeckne 3aKkOHOMEPHOCTM B NpMpoae

LetepMnHn3m

MexaHn(cTn)4eckmin [eTEPMUHN3ZM

JlTannacoBa hopMynMpoBKa MEXAHNYECKOrO OEeTEPMUHMN3MA

JdunHamnyecknin xaoc

[MprMepbl CUCTEM C AMHAMUYECKMM XaOCOM: MNAaHETHbIE CUCTEMBI, MOroaa v

Knumat, TypbyneHTHOCTb, OOHA0BbLIE PbIHKY

OTnuyme xaoca ot becnopsiagka

BeposiTHOCTb

CnyyaiHoCTb

CraTtncTtunyeckas 3aKOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynsapHo-KMHeTn4Yeckas Teopus
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Pacnpenenenne (Makceenna) MOnekyn rno CKOPOCTSM

CraTtnctnyeckoe onncaHme CoCTosHUA

dnykTyauns

OunHamunyeckas Teopus

Cratuctuyeckas teopus

[MprMepbl AMHAMUYECKUX TEOPUIA:

MexaHvka, a/1ieKTpoanHammka, TepMoanHamMmka, Teopmst OTHOCUTENIbHOCTH,
9BONIOLMOHHAs Teopus Jlamapka, Teopnst XUMUYECKOro CTPOEHNS

MprMepbl CTAaTUCTMYECKMX TEOPUIA: MONEKYNSIPHO-KMHETYECKas Teopus, KBAHTOBAs MEXaHVKa 1
OpYyrue KBaHTOBbIE TEOpUI, 3BOMIOLMOHHAS Teopus [lapBuHa, MOnekynsipHas reHeTvka

[MposiBNneHne npuHUMna COOTBETCTBUSA: COOTHOLWEHME CTAaTUCTUHECKMX U AMHAMUYECKUX TEOPUN
(dmHamnyeckme Teopun kak NnpmbnuxeHne n ynpouieHne 6onee TO4YHbIX CTaTUCTUHECKUX TEOPUIA)
21. KoHuenuun KkBaHTOBOM MEXaHWUKM

KopnyckynsapHo-BonHOBOM Oyann3m ceeta

BonHoBble cBoicTBa cBETA: UHTEPdIepeHumns, anpakums, nonsapmusaumns

KopnyckynspHble cBOMCTBa cBeTa: 0OTO3(PdEKT, fAaBneHme ceeta, agodektT KomntoHa
KopnyckynspHo-BONHOBOI Oyanvam Kak Bceobliee CBONCTBO Matepum

[e Bpoinb: obwasa noes n popmyna cBa3n Mexay UMMNynbCOM YacTuLbl 1 ee ANVHOW BOSHbI
BonHoeble ceoicTBa yactuu: dudopakumnsa anekTpoHOB

MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CoOTHOLWEHWE HeornpeaeneHHoCTen KoopanHaTa-nMnynbC (CKOPOCTb)

CooTHOLWEeHWe HeornpeaeneHHOoCTeNn aHeprua-spems

COOTHOLWEHNS HeonpeaeneHHoCTen Kak cneacTsme HEBO3MOXHOCTU

HEeBO3MYLLAOLWNX U3MEPEHUI (M3MEPEHME B KBAHTOBOW MeXaHMKe Kak pe3ynbTaT B3anMoOencTBus
MUKPOOOBEKTA C Makponpunbopom)

COoOTHOLWEHMS HeonpeneneHHoCTeln Kak pe3ynbTaT KBaHTOBbIX ConyKTyaLmii
SKkcneprMeHTanbHbIe 00KA3aTENbCTBA CMIOXHOW CTPYKTYpPbl Bakyyma: acpdpekT
Kasumupa, poxaeHve anekTpoH-NO3UTPOHHbLIX Map B 3N1EKTPUHECKOM none
MpUHLMN BONOAHWUTENBHOCTA B KBAHTOBOW MEXaHUKe

Bo3MoXHbIe 3HaYeHMS OM3NYECKNX BETMYUH: UCKPETHBIA U HENPEPDBIBHbLIA CNEKTP

22. [pnHUMn BO3pacTaHns aHTponun

dopMbl IHEPrUKN: TENNOBAS, XMMMYECKasl, MexaHn4yeckas, anekTpuyeckas

[NepBblii 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPTX NMPpu ee NpeBpalLeHnsix
3aMkKHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cuctema
TepmoanHammyeckoe paBHoBecue

BToporn 3akoH TEpMOAUHAMUKM KaK NPUHLMUN BO3PACTaHUS SHTPOMMM B 3aMKHYTbIX CUCTEMAX
ObpaTnMble 1 HeobpaTuMble NPOLLECCHI

DHTpONUS Kak namepsiemas omsnyeckas senmymHa (npueBegeHHas Tennora)

N3meHeHune aHTponuu Ten npu TennoobMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKI KaK NPUHLMM HAanpaBleHHOCTM TennoobMeHa (0T ropsiyero K
XONOOHOMY)

KayecTtBO (LEHHOCTb) SHEprum

BbiCOKOKa4eCTBEHHbBIE DOPMbI SHEPTMN: MEXAHNYECKAS, aNeKTpuieckas

Hwn3kokayecTBeHHas popma sHeprun: Tennota

[MoHMXeHne KayecTBa TENNOBOW 3HEPTUN C MOHMXEHMNEM TEMMNepaTypbl

SHTponus kak mepa becropsioka

BTopoii 3aKOH TepMOAMHAMUKI KaK NPUHLMM HapacTaHus becriopsaka v paspyweHns CTpyKTyp
OHTPONUS Kak Mepa OTCYTCTBUSA UHGhopMaLnm
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OCHOBHOI1 NapaioKC 3BOMOLUNOHHON KaPTUHBI MMpPa: 3aKOHOMEPHOCTb 3BOIOLINM Ha GoOHE
BCeobLlero pocta aHTPOMNnm

SHTpOI'II/ISI OTKprTOI7I CNCTEMDI: MPON3BOLACTBO SHTPOMMNKN B CACTEME, BXOOAWMIA 1 BbIXOAAWNIA
NOTOKWN SHTPOMNN

TepmoanHamuka XusHu: pobbiBaHne ynopsiLo4EHHOCTM U3 OKpyXatolwel cpeapl

23. 3aKOHOMEPHOCTU caMmoopraHmsaunn. MpuHUKMNLl yHMBEPCanbHOro 3BONIOLMOHM3MA
CuHepreTuka - Teop1si camoopraHmaauum
CamoopraHnzauus (B NPUPOAHbIX U CoUManbHbIX CUCTEMAX)

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

HepaBHoBecHas cucrema

MoTokwm (BewecTBa, aHepruu, 3apsga n T.4.) B HepaBHOBECHbIX CUCTEMAX
Heobxonommble yCnoBmns camoopraHM3auni: HepaBHOBECHOCTb U HENMHEHOCTb
[Moporosbii xapakTep (BHE3AMHOCTb) CaMoOOpraHmM3aunm

Touka budpypkaumm Kkak MOMEHT Kpuanca, NoTepm yCTONYNBOCTU

PocTt donykTyaumin B6nnam Toukmn bucpypkauum (TeopeTmyeckoe nonoXeHne n npumepsbi)
Crabunuzaums conykTyauuii 3a To4kom brudpypkaumm (nopsaok M3 xaoca)
CVHXpOHU3aLMa YacTel CUCTEMbI B pe3ynbTare camoopraHm3anmm

HeBO3MOXHOCTb TOYHOrO NPorHo3a byaywero 3a To4Kon budpypkauunm

[MOHUXEHME SHTPONUKN CUCTEMBI NPU CaMOopraHnM3aLmm

[MNoBblWeHNe SHTPONUKN OKPYXarolen cpefbl NPy camoopraHn3aunm

Huccunaums (paccesiHne) sHeprum B HepPaBHOBECHOW CUCTEME

YHuBepcasbHblA 3BONIOLMOHN3M KaK Hay4yHas nporpamMmma COBPEMEHHOCTH, ero uenmu
MprHUMNbI YHMBEPCANbHOIO 9BOMIOLMOHN3MA:

- BCE CyLlleCTByeT B pasBuUTuu;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLIECCOB CaMOOpraHn3aumuy;

- 3aKOHbI NPMPOAbI Kak NPUHUMUMBLI 0T6opa [OMYCTUMbBIX COCTOSIHUA N3 BCEX MbICIUMbIX;
- oyHOaMeHTanbHas v HeycTpaHuMas ponb Cy4alHOCTU U HeonpeaeneHHoCcTy;

- pa3BUTUE KaK YepeaoBaHNe MEeAJIEHHbIX KONMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX U3MEHEHWIA
(6udpypkaunin);

- HenpeackasyeMoCcTb NyTu Bbixo4a U3 ToYKM budpypkaunm (npownoe BnsieT Ha byayuee, HO He
onpenensiet ero);

- YCTOMYMBOCTb U HAAEXHOCTb NPUPOAHBIX CUCTEM Kak pe3y/bTaT UX MOCTOSAHHOTO OOHOBNEHWS;
- KO3BONIOLIMS pPa3BMBalOLENCA CUCTEMbI U OKpYXatoLlen cpenbl

24. Kocmornorus

Kocmonorusg - Hayka o cTpoeHuu 1 aBontoumm BeceneHHonm

OLHOPOAHOCTL M N30TPONHOCTL BeeneHHol B 6onblumx macwtabax
XvMunyeckum coctas BceneHHom - gaHHble CnekTpanbHOro aHannaa

Moaenn 6eCKOHEYHOI B MPOCTPaAHCTBE CTauMoHapHon BceneHHom
Kocmonornyeckas mogenb HectaumoHapHon BceneHHon SitHwTenHa-PpuamaHa

PasnunyHble CUueHapun pa3BnTnA BcenenHonm: OTKpbITasd, nynbcuvpyowas n 3akpbitad MO4ENN
3BoNnounn

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

SkcrnepuMeHTasbHble NOATBEPXAEHUS Teopmmn 60MbWOro B3pbiBa: NpeackasaHue TeMnepaTypbl
JPOHOBOI0 MMKPOBOJTHOBOIO M3/y4eHUs1 1 0OHapyXeHNe PennkToBOro ooHa M3nydYeHust

Mpobnema KocMONOrMyeckor NOCTOSHHOM Xabna v oueHka Bo3pacta BceneHHoi
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OcHoBHble HabntoaatenbHble TECTbl TEOPUM: PACMPOCTPAHEHHOCTb IETKUX 9NEMEHTOB B KOCMOCE,
npobnema CUHIYNsIPHOro COCTOSIHMSA, OTKPbITUE U UCCNeaoBaHne KpynHoMacwTabHOoM CTPyKTypbl
BceneHHoit, rpaBMTaLMOHHbIE NNH3bI

Mpobnema TeMHO MaTepum
YcTonynsoctb BceneHHOM 1 aHTPOMHbIA NPUHLMI

25. KocMoroHus

KocMoroHus - pasnen aCTpoHOMKN, msyqarouwm nponcxoxXxaneHme n pa3BnTne KOCMNHYECKNX T1en N nx
CNCTEM.

Sproanyeckas rmnoTtesa, No3BonsolAas BOCCTAHOBUTb MCTOPUIO OTAENbHOrO 06bekTa no
HabnAeHNI0 MHOrMX 00 bEKTOB, HAXOASIUMXCS Ha PasHbIX aTanax 3BoNoLUN

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

CnekTpbl 3B€34, 9HEprus 3se3f

Stanbl 0bpa3oBaHUs 3Be34bl

STanbl 3BONIOLUN 3BE34 NPY pasHblX Maccax

Mozenb BHyTpeHHero cTpoeHns ConHua

Komnnekc COnHeYyHoM akTMBHOCTY

LIvknbl CONHEYHOM aKTUBHOCTU, MPU3HAKN YCUNEHWS COTHEYHON aKTUBHOCTU U MPUYMNHBI
ConHeyHoe nanyyeHune, CONHEYHbIN BeTEP, CONHEYHO-3EMHbIE CBSA3U

MarHuTHble nons ConHua n nnaHeT

OueHka Bosdpacta ConHua, 3emMnu n nnaHet

"'mnoTesbl 0 npoucxoxaeHun ConHua n nnaHet: runoTtesa KanTta - Jlannaca, runotesa O.10.
Wmngra

26. ['eonornyeckas asonoLms

Hawa nnaHeta 3emns, ee dhopma, XMMUYECKNIA COCTaB

MarnuToccepa 3emnu, CTpyKTypa MarHUTHOrO Mosis, OBUXEHUS MAarHUTHbBIX MOMOCOB
BHyTpeHHMe 06onouku 3emnu n MetToabl NCCNenoBaHns ee rnybuH (cerncmopassenka)

AnekTpuyeckoe none 3eMnu, 3NeKTPOMarHNTHbIE BpaweHus B sape 3eMnn U NpoLecchl Ha
NOBEPXHOCTY

3eMHas Kopa 1 ee 3Bonumns (reonormyeckas UCTopus)

JInTocdepHble NNNTLI, NNaBarowWwme Ha BEPXHEN MaHTUN - acTeHocoepe,
OkeaHunyeckas n KOHTMHEHTanbHas 3eMHasl Kopa, CBA3b €e 3BONMOLUUN C SBOMIOLMEN XNBOrO HA HEN
[Mpouecchl camoopraHn3auum B ropHbIX nopoaax

Mpoueccol B naHawadgTHOM cdepe

N3nyyeHne 3emnu kak HarpeToro tena

OHTPONUIAHLIA banaHc 3emnu

PanunoakTnBHOCTb Kak hakTop Tennosoro 6anaHca 3emnu
Bo3HuMKHOBEHME OKeaHOB 1 aTMOCepbl

ATmocpepa 3emnu, ee CTPyKTypa, XMMUYECKMIA COCTaB

[MpoxoxaoeHne CONHEeYHOro ceeTa Yyepes atMocagepy

O30HOBbIV CNOM U NPUYNHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensembiii npoueccammu TennoobmeHa, BnaroobmMeHa 1 LMpKynsaumm
aTtMmocagoepbl

Mmopocdepa 3emnu, Boga v XU3Hb
BoaHrkHoBeHME Brocapepbl kak pesynbTaTt reonorn4eckori 3BonioLUmMmn 3emnu

27. IponcxoxaeHne XnsHu
[MepBryHas atmocdepa 3emnu
ABVOreHHbIn CUHTE3
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MepBrYHbIA BynboH

Mpenbuonornyeckuini oT6op

MoHsiTUe o Bronormyeckmx membpaHax

Koauepsartbl

"eTepoTpodbl

ABsTOTPOMHI

AHaspobbl

A3pobbl

[MpokapuroThbl

JyKapuoTbl

ronobnoa

eHobuno3

McTopryeckue KOHLENLMM NPONUCXOXAEHNS XU3HU: KPeaLMoHN3M, rmnoTe3a naHcnepmmm,
OOHOKpaTHbIA abroreHes, MOCTOSIHHOE CamM03apoXaAeHNe, CTaUuMOHApPHOe COCTOSHUE
28. bruonorn4yeckuin 3BONOLNOHN3M

dsontouns, ee atpnbyTbl: CAMONPON3BONbHOCTb, HEOOPATMMOCTb, HANPaBNEHHOCTb
OBONOLMOHHAg KoHUenuns Jlamapka

JapsrHn3m

CanbTtaumoHnam

CuHTEeTMYecKas Teopust 3BONOLINN:

MonekynspHas aBonoLms

["'eHOdpOHA

OneMeHTapHas 3BOMOLNOHHAA CTPYKTypa - NONynsauns

OneMeHTapHbIi HAaCNeACTBEHHbI MaTtepman - reHooH 4 NoNynsaumMm
OneMeHTapHoe SBNEHNE 3BONKOLMN - NUBMEHEHNE FEHOGOOHAA NONYNALNN

OnemMeHTapHble 3BONIOLMOHHbIE (PAKTOPbI: MyTaUMOHHbIA NPOoLEecC, NONyNsSUMOHHbIE BOJHbI,
N30naUusl, eCTECTBEHHbI 0TOOP

Bopbba 3a cywecTBoBaHme

dopmbl 0TOOPA: ABUXYLWMIA, CTAOUAN3NPYIOWNIA, ON3PYNTUBHbIN
Mukpoasonouns

Makpossonouuns

OueepreHuuns

29. Nctopuns Xn3Hn Ha 3emne 1 MeTohbl UCCNenoBaHUs 3BONOLNN

"eonornyeckune apbl 1 Neproabl

CB$13b rpaHu1L, MeXay apamm C reosIorM4eckMmMm U NaneoHTOoNOrMYeCKMN N3MEHEHNSIMI
HekoTtopble BaxHewwmne apoMopdoo3bl: POTOCMHTES, 3YKapMOTbl, MHOrOKNETOYHOCTb, CKeNneT

OCHOBHble TakKCOHOMMUYECKME TPYNMbl PACTEHWUA N XMBOTHbIX U NOCNEO0BATENIbHOCTb UX 9BOMIOLMM:
MOMJIFOCKU, PbIBbl, 3eMHOBOAHbIE (aMPnbunK), NpecMbikarowWwmecs (PenTuanm), NTULbI,
MnekonuTarowme, ronoCeMeHHble, MOKPbITOCEMEHHbIE, LIBETKOBbIE

[MpokapuroThbl

dunoreHes

OHTOreHes

Apantaums

Apomopcho3

MoHATMe o donope, oayHe

MeTtonbl nccnenoBaHUS 3BOMOLMMN: NANEOHTONOMNS (MCKoNaemble NepexoaHble OOPMbI,
NaneoHTONornMyeckne psaabl, NocnenoBaTenbHOCTb MCKONAeMbIX OopMm)
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MeTonbl uccnenoBaHns aBontounn: buoreorpadomst (conoctaBneHne BULOBOro CocTaBa ¢ UCTopueit
TEePPUTOPUIA, OCTPOBHbBIE (POPMbI, PENTUKTbI)

MeToAabl nccnenoBaHUs 3BOMOLMN: Mopdbonorn4yeckue meTonpl (yCTaHOBJ'IeHI/Ie CBA3N MeXxay
CXOACTBOM CTPOEHNSA N POACTBOM CpaBHMBaEMbIX OOPM, pyaNMEHTapPHbIE OpraHbl, aTaBI/I3MbI)

MeToabl uccnenoBaHMsl 9BOMOLMN: SMOPMONOrnYecke MeToabl (3apoableBOe CXOACTBO, MPUHLNM
pekanuTynaumm)

MeTonbl nccnenoBaHUs 3BONIOLMNN: FTEHETUYECKME METOAbI, METOObl BMOXUMUN 1 MONEKYNSIPHOA
6uonorun, MeToabl MOAENNPOBAHUS, 9KONOrMYeckKne MeToabl

30. N'eHeTnkKa n aBonoLUUS

["eHeTnka

["eH

Annensb

XpOMOCOMbI

["eHoM

["feHoTMN

deHoTUn

CBoiicTBa reHeTN4eckoro Matepumana: OUCKPETHOCTb, HEMPEPbIBHOCTb, TMHEMHOCTb, OTHOCUTENbHAS
cTabunbHOCTb

I3mMeH4MBOCTbL: Hacnenyemas (reHotunuyeckas, MytTaumoHHas)

Vi3aMeHunBOCTb: HeHacnenyemas (peHoTunmnyeckas, MoanukaLmoHHas)

MyTareHHble pakTopbl

MpyyurHbl MyTaUUi

CeowicTtBa MyTauui

Ponb MyTaumin B 9BONIOLMOHHOM npoLiecce

MonynsaunoHHas reHeTuka

["eHeTMyeckme xapakTepuCTUKM NOoNynsaunn: HacneocTBeHHas reteporeHHOCTb

["eHeTuyeckne xapakTepuUCTUKN NONyNSALMK: BHYTPEHHEE reHeTU4YecKoe eIMHCTBO
["eHeTMYecKkme xapakTepucTUKM Nonynsaunn: AMHaMm4eckoe paBHoBeCcue OTaesbHbIX FeHOTUMNOB

31. Okocuctemsl

[MoHATHE aKoCUCTEMBI

OneMeHTbl 3KocucTeM (broTon, buoLeHo3)

BuoTtnyeckas cTpykTypa aKoCUCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI
Buabl npypoaHbIX 9KOCUCTEM (03€pPO0, Nec, NyCTbiHA, TyHApa, okeaH, buocdepa)
[Mvwesble (Tpodudeckne) uenwu, nupammnpl

DHepreTnyeckne NoTokn B akocuctTemax, npasmno 10%

Skonorunyeckme akTopbl: BUOTUYECKNE N aBNOTUYECKME (DAKTOPbI, aHTPOMOrEHHbIE (DAKTOpPbI
dopMbl BUOTUYECKMX OTHOLWEHWIA

[Mpepnenbl TonepaHTHOCTH

Cpena obutaHus n akonornyeckas Huwa

32. bruocepa
buocgepa
BewecTBo: XnBOE, KOCHOE, BMOreHHoe, BMOKOCHOE

CeoxuMmyeckme yHKLUM XMBOro BellecTsa: ra3oBas, KOHLEHTPaLUOHHAas, 0eCTPYKTMBHAS,
cpenoobpasytolas, aHepretTuyeckas

BuoreHHas MuUrpaumsa atoMmoB XMMN4YeCKNX aN1EMEHTOB
buoreoxnmnyeckune NPUHUUMNbI MUTPpaUnn: CTpeMneHne K MakCnMmMymy nposiBneHns
Buoreoxnmnyeckune npuHUMNbl MUrpaunn: asonoumns sBnaoos, yseindymearowmx 6I/IOI'eHHyPO Murpauuto
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BnnsiHne kocMuyeckmnx chakTopoB Ha Brocdepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONTHEYHO-3EMHblE CBA3M (renmobronorus)

33. Yenoeek B buocgpepe

ManeoHTONOrMA

AHTpoOnoreHes

OcHoBHbIe aTanbl aHTpPoNoreHesa

Heonutnyeckas pesonouns

JKonornyeckmne nocnencTsms HEONMMTUYECKON PEBONIOLMM
Kossonoums

Pacbl n pacoreHes

Bo3MoXxHble nyTy 3BOMIOLMM YenoBeka

Ponb coumnanbHbIx 1 BMONOrMYECKMX 3BOMIOLMOHHBIX (DaKTOPOB

34. 'nobanbHbI 9KONOrMYECKNiA KpU3NC

3arpssHeHne okpyxarouen cpeapl (MHrpeaneHTHoe, n3nyeckoe, LeCTPyKTUBHOE)
NHpukaTtopbl rnobanbHOro aKonornyeckoro kpuauca:

- NAPHUKOBbIN 3PdeKT

- UCTOLLEHME 030HOBOr0 CNos

- perpagauns necHbix, 3eMesbHbIX, BOAHbIX pecypcoB

- CHUXeHne bropasHoobpasms

Hoocdbepa BepHaackoro kak atan passuTus 6uocapepbl Npy pa3yMHOM PerynMpoBaHMn OTHOWEHWIA
Yyenoseka v npupoapl

YcToumBoe pa3Butme kak KOMIPOMIUCC MeXAay CTPEM/IEHEM YeNoBE4YeCTBa Y O0BNETBOPSTb CBOM
noTpebHOCTN N HeoBXOAMMOCTbIO COXpaHeHUst Brocdepbl Ans 6y ayLwmMx NOKONEHWIA

TpeboBaHus Kk HanMcaHuio pedoepaTos
TpeboBaHWs K cogepXxaHuto pedpepara:

1) Pedbepat oonxeH BkoYaTb B Ce6S TUTYNbHBIA ACT, OrnaeneHne, BBeAeHNe, OCHOBHYHO
copepxaTesNibHylo YacTb, 3aknto4yeHne 1N CInMcoK UCNob30BaHHOW NUTEpaTypbl.

2) Ha tutynbHoM nucTe BBepxy 0603Ha4aloTCsl Ha3BaHMe By3a 1 doakynbTeTa; B LeHTpe Nocne Cnos
"PEDEPAT" - HaumeHOBaHWe TeMbl, fJanee cripasa - oaMunns, MM U 0T4ECTBO €€ aBTopa, HOMep
rpynnbl, doamMmnms, NMsl, OTYECTBO NPOBEPSIOWEro NpenoaasaTtens; BHU3Y - rof HanncaHus paboTbi.

3) Bo BBEOAEHMN DaeTcst aBTOPCKOe 0O bSICHEHNE 3HAYMMOCTM BbIOPAHHOWM TEMbI, ee akTyanbHOCTH, a
TakXxe onpenensoTcsa uenb 1 3agadyn astopa. Bo3MoXHO Hannyne aBTOpPCKOW OLEHKU NPOYUTAHHOO
no Teme, T.e. NOMbITKN NCTopuorpadunyeckoro ob3opa.

4) OcHoBHas coaepxaTtefibHas YacTb pedpepaTa AenvTcs Ha pas3aesibl, CoOeANHEHHble obLiei
NIOTVIKOI aBTOPCKMX CyXaeHui. Kaxablii pasfaen OoMXeH NMeTb CBOe Ha3BaHMe U 0603Ha4YaTbcs 1 B
ornasneHun, N B cogepxarenbHon YacTu. icnonb3oBaHne B pedoepaTe MbICNEN U BbIBOAbI YHEHbIX
JOMXKHO COMPOBOXAATLCS CChINKaMMU Ha UX TPYAbl HA TEX CTpaHuLax, rae OHU NPUBOAATCS.
BoaMOXHbI ABa BapraHTa CCbINOK: cpady B TEKCTE NOCe NpUBELEHHOrO CyXAEHUS nccnenosartens
- B CKOBKax nnn Ha cTpaHuLe BHU3Y - MOCNe BCEro CTPaHNYHOro Tekcra.

5) BakntoueHne npencrtaenseT coboit BbIBOAbI, K KOTOPbLIM MPULIEN aBTOP B pedynbTaTte
03HaKOMNEHNS ¢ N3bpaHHO TEMO, NONbITKY aHann3a NpencTaBNeHUn 0 Held U co3aaHNS
cobcTBeHHOro ee "BuaeHns”. [laHHblin pa3aen paboTbl MOXET MMEHOBATLCS NPOCTO: "BbiBOAbI".

6) B cnucok nutepatypbl cnenyet BHOCUTb fIULb T€ UCCNeaoBaHWs, KOTOpble OENCTBUTENBHO
NpoYMTaHbl U UCNONb30BaHbl aBTOPOM, a He Bce Te paboTbl, KOTOPblE 3HAKOMbI aBTOPY NMLWb MO
Ha3BaHMAM.

7) B copepxaHun pegoeparta 06a3atenbHO A0/TKHA NMPOCNEXUBATLCS aBTOPCKas NO3NLUS.
TpeboBaHus K 0GOpPMIEHUIO pedoepaTa

1) PaboTa BbinonHsieTcst Ha popmaTHbix A4 nuctax 6e3 oboporTa.

2) ObbeM pedbepaTta He MeHee 15 nucToB.

3) TekcT fonxeH ObiTb BbIMOHEH B MALWMHOMUCHOM BUAE, XOPOLO OTPEeaakTUPOBaH.
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4) B cny4ae HeobxoamMmocTy pedpepaT MoXeT BbiTb CHabXEH UNNOCTPATUBHLIM MaTeEpPUanomM -
cxemamu, Tabnuuamu, guarpaMmmamu.

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

7.1. OcHOBHas nuTeparypa:

KoHuenuwnn coBpeMeHHOro ectectBodHanus, KapneHkos, CtenaH XapnaHosud, 2006r.
KoHuenuun coBpeMeHHOoro ectectso3HaHus, [fopenos, AHatonunin Anekceesud, 2007r.
KoHuenummn coBpeMeHHro ectecTBo3HaHms, Y. 2. 3BonOUMOHHOE eCTECTBO3HaHMe, , 2004r.
KoHuenuun coBpeMeHHOoro ectecTso3HaHus, [fopenos, AHatonunin Anekceesund, 2012r.
KoHuenunn coBpeMeHHOro ectectso3dHaHnus, Tpodgpumos, AHatonuin Muxannosmd, 2010r.
KoHuenummn coBpeMeHHOro ectectBodHanus, PysasuH, M'eopruii MBaHosuy, 2012r.
OcHoBHas nutepartypa

openos., A.A. KoHUeNuun COBPEMEHHOrO ECTECTBO3HAHNS : y4ebHoe nocobue ans 6akanaBpos : Mo
amcumnnnHe "KoHUenuum COBPEMEHHOrO eCTECTBO3HAHNA" NS CTYAEHTOB BbICIUMX YHEOHbIX
3aBeneHuiA, 0byyatoLwmxcs No ryMaHMTapHbIM 1 COLManbHO-3KOHOMUYECKUM cneumnanbHoCTaM / ALA.
openos .? 3-e n3g., nepepab. u gon. ? Mockea : HOpaiit, 2012 .7 346, [1] ¢

KoHuenuumn coBpeMeHHOro ectectBo3HaHms: YuebHoe nocobue/ B.d. TynnHos.-M.:
M3patenbcko-Toprosas koprnopauuns "Hdawkos n Ko", 2011.-484 c.//
http://znanium.com/bookread.php?book=414982

KoHuenumm coBpeMeHHOro eCTeCTBO3HAHUSA: 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=

PysaBuH I'. N. KoHuenumm coBpeMeHHOro ectectso3HaHms: YuebHuk / .. Py3aBuH. - 3-e nag.,
ctep. - M.: UH®PA-M, 2012. - 271 c. //http://znanium.com/bookread.php?book=232296

Newkesuy T. . KoHUenummn coBpeMeHHOro eCTeCTBO3HaHNS: COLMOryMaHUTapHas nHTepnpeTaumns
crneungukn coBpeMeHHo Hayku: YuebHoe nocobue / T.IM. Newkesuy. - : HALL NHdppa-M, 2013. -
335 c. //http://znanium.com/bookread.php?book=342109

BepaHukosa, B.M. KoHuenunn coBpeMeHHOro eCtecTBo3HaHus [TeKCT: anekKTpoHHbIN pecypc] :
KoHcnekT nekumin / B. M. BepaHukosa ; M-Bo obpasoBaHus n Haykn PD, KasaH. (Mpusonx.) doenep.
YH-T, VIH-T donamku, Kad. BbIYMUCA. (OM3NKN 1 MOLENMPOBAHUS (PU3. NPOLLECCOB .7 DNEeKTPOHHbIE
naHHble (1 doann: 1,19 M6) .? (KasaHb : KasaHckuin dpenepanbHbiii yHuBepcutet, 2014) .? 3arn. ¢
akpaHa .? nga 3-ro kypca .? Pexum goctyna: Tonbko Ans CTYOEHTOB U COTPYAHMKOB KDY .7

7.2. [lononHutenbHasa nuteparypa:
Ob6uwas buonorus, Y. 2. 3BoNOUMOHHOE yy4eHue, , 2010r.

Bonpocbl coBpeMeHHOro ectectso3HaHus, Hedpenbes, lOpuin AHatonbesuy; anees, Anmas
Wnbcyposuy;anees, Anmas nbcyposuy;EmMenbsaHoBa, Hatanba AnekcanaposHa, 2006r.
ActpoHomus: Bek XXI, batypuH, Bnagumnp Anatonbesud;l nHgunuc, Jlee MupoHosuy;Edppemos,
tOpwuin Hukonaesuy;CypavH, Bnagnmup Meopruesund, 2007r.

KoHuenumn coBpeMeHHOro ectectBo3dHaHus, JlaspuHeHko, Bnagummnp Hukonaeswny;PaTtHrkos,
BaneHTuH MeTtposuy;ronybb, Bacnnnin deodbaHToBmY, 2004r.

KoHuenuun coBpemMeHHoro ectectBo3Hanus, 'ycelixaHos, M.K.;Pagxabos, O.P., 2004r.
JlocTnxeHns ecTecTBeHHbIX HayK 1 apa Hobenescknx npemwnii, CadoynnuH, PeHaTt
Cansixoeny;BogonbsaHoea, CeeTnaHa ButanbesHa;Candoynnun, Agenb Penatosuy, 2005r.
Kapnenkos, C.X.. KoHuenuun coBpEMEHHOro ecTecTBo3HaHums: yuyeb. ona ctyneHTos By3os / C.X.
Kapnenkos.?W3a. 10-e, ucnp. un gon..?Mocksa: Akaa. NpoekT, 2006.7653, [1] ¢

lNyceiixaHos, M. K. KoHuenumm coBpeMeHHOro ecTecTBO3HaHUS [ONekTPOHHbIN pecypc] : YuyebHuk /
M. K. l'yceiixaHos, O. P. Panxabos. - 7-e u3g., nepepab. u gon. - M. : UapaTtenbcko-Toprosas
kopnopaums "Hawkos n K-", 2012. - 540 c.// http://znanium.com/bookread.php?book=415287
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PomaHoB B. IN. KoHuenummn coBpeMeHHOro ectecTBo3HaHus.: YuebHoe nocobre ans CTyaeHTOB
By3oB / B.[1. PomaHoB. - 4-e n3a., ucnp. u gon. - M.: Byaosckuii yquebHuk: MHOPA-M, 2011. - 286 c.
//http://znanium.com/bookread.php?book=256937

7.3. UHTepHeT-pecypcChl:

BospwnHoe b. KoHuenum1 cCoBpeMeHHOro ecTeCcTBO3HaHUS -
http://www.intuit.ru/studies/courses/2299/599/info

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

Hegenbes [0.A., boposckux B.C., Nanees A.W., BepaoHukosa B.M., émun 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
EcTecTBeHHOHay4YHas kapTnHa mupa Y 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

Poccuiicckas actpoHomuyeckas ceTb - http://www.astronet.ru/

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

OcBoeHre gncunnnuHbl "KoHUenumMm COBPEMEHHOro ecTecTBO3HaHUA" npeanonaraeTt
NCMNONb30BaHNE CNeayoLWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHON CUCTEMOWN ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboin BuaAeo n ayamno
NHpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEMIAHOM ayAUTOPUN COCTOUT U3: MyNbTUMEAMNIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, UHTEPAENCHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens BnsieTCcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymM MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMM, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns BCex
KopnopaTusHbIX pecypcoB. MynbTumMegninHaa ayautopus Takxke ocHalleHa WupPOoKOronoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPorpaMmMHoe obecneyeHue.

Y4yebHo-meToanyeckas nutepatypa ans 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUn B
9NEKTPOHHO-bMbnmoTeyHol cucteme " brnbnnoPoccurka", BocTyn K KOTOPOW NpenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccurka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nMTEpaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum BeayLmnx pOCCUNCKNX
N30aTenbCTB ryMaHUTapHOW NuTepaTypbl, U3AaHNS Ha aHTIMACKOM S3blKe BeAyLWMX aMEPUKAHCKUX U
€BPONEeNCKMX N30atenbCTs, a TakxXe peakme N ManoTmpaxHble N3aaHnsa PoCCUACKUX PpermoHanbHbIX
By30B. 9bC "BubnunoPoccurka" obecneynBaeT WNPOKMIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (penepasnbHbIX rOCyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAH4APTOB
BbiClLEero npodoeccuoHanbHoro obpasosarus (ProOC BIMO) HoBOro nokoneHus.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 801230815 5AE
il YHH

Crpanunua 20 n3 22. — o

o



Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

TecToBble MaTepuansbl

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050700.62 "CneunanbHoe (oedgoektonormyeckoe) obpasoBaHne” 1 Npounio
noaroTosku Jloronegus .
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