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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.
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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
otaeneHne , Venera.Berdnikova@kpfu.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 BktodeHa B pasgen " 52.B.3 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 050700.62 CneunanbHoe (oedbekTonornyeckoe) o0bpasoBaHue v
OTHOCUTCS K BapuatmeHoM Yactn. OcBamBaeTcs Ha 2 kypce, 3 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 TpyooemMKOoCTb ANCLUMANHBI COCTABNSET 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 3 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,
Hepens WX TPYyA0EMKOCTb Tekywue copmbl

N p‘"fnl:)'g;,'}:;"b'/ Ce""echcemecha (B yacax) KOHTpoOnsi

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

1. 3 2-5 2 0 0 edpepar
MNpocTpaHcTBO, Bpewms, EeggmBOBaHme
cummeTpus. CuctemHas
opraHusauuns matepuu.

Tema 2. Moaynb 2. HaVYHbI
Mopsimok 1 6ecnopsanok uoﬁnau

2.8 npupoge. 3 6-8 2 2 0 ecpepar
OBOSOUNOHHOE P P
eCcTeCTBO3HaHue.
Tema 3. Moaynb 3. pegoepar
[MaHopama TecTnpoBaHue

3.|COBpEeMeHHOro 3 9-10 0 2 0 Hay4HbIN
€CTECTBO3HaHMS. noknang
Buocdepa n yenosex.

_ Tema . NTorosas 3 0 0 0 3aver
doopma KOHTpoOns
Ntoro 4 4 0

4.2 CopepxaHume ONCLUMIUHDI

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

JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):
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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

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

Nexkunsa 5 CuHepretuka Jlekumnsa 6 Kocmonorus Jlekuns 7 KocMoroHms

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

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

Tema 3. Moaynb 3. lNaHopama coBpeMeHHOro ectecTtBo3HaHusA. buocdepa v yenosexk.
npakTnyeckoe 3aHsitne (2 4aca(os)):

CemuHap 7 Tembl: 1. Buonoruyeckunii aBonoUMOHN3M 2. cTopmsa Xn3Hn Ha 3emne n Metoabl
nccnenosaHus apontounn 3. NeHeTrka n aponoums 4. Okocnctembl CemuHap 8 Tembl: 5. Brocdepa
6. YenoBek B bruocgoepe 7. MobanbHblil 3KONOrMHYECKUA KPU3NC

4.3 CTpyKTypa u copepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Paspnen Cemect Hepensa | camocTosiTensHon [TPyAo0eMKOCTb g;%%“g::):g:;gzg;
AvcuvnnuHbl pcemecha paboTbl (B yacax) 260TbI
CTYEHTOB P
noaroToBka K
Tema 1. Moaynb 1. Hay4HOMy 6 Hay4HbI foknan
EcrtectBo3HaHue un noknagy
Hay4Hoe no3HaHwue.
1. -
[MpocTpaHCcTBO, BpeMS, 3 25 nggng_?Ka « 4 pedoepar
cummeTpus. CuctemHas P party
opraHusauus MaTepun. noaroTtoeka K
TeCTMPOBAHMIO 10 TecTMpoBaHune
Tema 2. Mogynb 2. noaroToBka K
Mopsook 1 6ecnopsnok Hay4YHOMY 10 Hay4YHbIW Jooknang,
2.|B npupoae. 3 6-8 |(Ooknagy
OBONIOLMOHHOE NOAroToBKa K
ecTecTBO3HaHVe. pedpepaty 10 pedpepar
noarotoBska K
Tema 3. Monynb 3. Hay4YHOMY 10 Hay4YHbIW Ooknang,
MNaHopama noknany
.|coBpemeHHor -1 NOAroTOBKa K
3.|COBpEMEHHOr0o 3 9-10 |noarortoska 4 oecpepar
€CTEeCTBO3HaHuA. pedeparty
Brnocdepa n yenosek. NONFOTOBKA K
ofAroroska 6 TecTuposaHue
TECTUPOBAHUIO
Ntoro 60

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

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

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboThl CTYAEHTOB
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
accucTeHT, 6/c bepaHukoea B.M.

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

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

1. HayyHbIn MeTO NO3HaHUA 2. ECTECTBO3HAHME U €ro pofb B KyNbType. DTUKA Hay4HbIX
nccnenosaHui. lcesnoHayka 3. ECTeCTBEeHHOHay4Hble KapTuHbl Mupa 4. PassuTtue npencrasneHui
0 MaTepuu 5. Pazsutune npencraesneHnin o asmxeHun 6. Passutre npeacrasneHui o
B3ammoZencTeum 7. NpuHUUNBI CUMMETPUKN, 3aKOHbI COXpaHeHns 8. DBONOUNS NPeacTaBneHNn O
npocTpaHcTee 1 BpeMeHn 9. CrneunanbHas Teopusi oTHocutenbHocT 10. Obwas Teopust
oTHocuTenbHocTh 11. Mukpo-, Makpo-, Meramupbl. B3anmMocBs3b CTPYKTYPHbIX YPOBHEN OpraHn3aumm
maTepun 12. OpraHusauns matepumn Ha omnsany4eckom ypoBHe. Npouecchbl Ha (OM3NYECKOM YPOBHE
opraHugdauuun matepun 13. OpraHnsaums Matepum Ha XMMU4eCcKoM ypoBHe. [pouecchl Ha
XUMUYECKOM YpOBHE opraHunsauumn matepumn 14. OcobeHHOCTM BNONOrMYecKoro ypoBHS opraHn3aumm
matepuun. MonekynspHble OCHOBbI XU3HU

pedoepart , NpUMEpPHbIE TEMbI:

1. MNceBpoHay4Hoe 3HaHWe 2. bruoaTuka 3. ['eoueHTpryeckasa cuctema mupa lronemes n
renuoueHTpmnyeckas cuctema mupa KonepHuka 4. Kocmonoruyeckas mogens dpuamaHa 5.
BupTyanbHbie yacTuubl 6. MpyHUuunbl ganbHooencTens n 6nnskonencTens 7. OnbiT
MarikenbcoHa-Mopnu 8. YepHble abipbl 9. KBasapbl 1 Mukpoksasdapbl 10. Acteponpbl, KOMETHI,
meTeopbl 1 MeTeopuTbl 11. CBepxHOBbIE 3BE3bI U Nynbcapbl 12. Sk3onnaHeTol 13. TéEMHasa maTtepus
n aHeprusa 14. Osontouns 38€34 15. OCHOBHbIE 3BE3AHbIE XapakTepucTmky 16. MNepeHocumkn
doyHOaMeHTasNbHbIX B3ammoencTeuin 17. MeTtoabl nony4yeHne NCKyCCTBEHHbIX PaanoakTBHbIX
anemeHToB 18. CocTas nany4yeHns npu paanoakTmBHoctn 19. LlenHble peakumm geneHns TaxXenbix
aToMHbIx saep 20. Peakuumn cvHTe3a nérkmx atoMHbix saep 21. M3oTonbl, n3obapbl, M30TOHbI 22.
Katannsartopbl n buokaranuaartopbl 23. [1OHATME O XMMUYECKO KUHETUKE 24. JInnnabl 1 ux oyHKLMKN
25. Yrnesogbl N NX oyHKLUMN

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:

TecTupoBaHue no marepuany nepsoro Moayns, cogepxawmi 10 3agaHnin pasnuyHom CIOXHOCTA U
Trna. Bpems: 15-20 MuHyT. 1. Kak Bbl NOHUMaeTe TepMuH ?Hayka?? 2. Ha3oBuTte rnasHble
0COBEHHOCTM Hay4YHOro MblwneHus. 3. Yto Takoe metogonornsa? 4. Yem otnmyaeTcs MeToaonoruns
oblweHay4yHOro 1 YyacTHoHay4Horo nopsaka? 5. Kak Bbl onpegenute rnaBHoe oTnnydune ?Hayk o
npupone? n ?Hayk o oyxe?? 6. KoMy npnHaonexut npueenéHHas B n. 5 rpagaums Hayk? 7. YTo
NOHMMaEeTCS Nog TEPMUHOM 7KOHUENTyanbHbI aHann3?? 8. KakoBbl rnaBHbIE OHTONOrMYeckme
npobnembl COBPEMEHHOI Haykn? 9. KakoBbl KpUTEPUN UCTUHHOCTM B Hayke? 10. YT1o Takoe
?CUMEHTN3M??

Tema 2. Moaynb 2. NMopsapok u 6ecnopsaaok B npupoae. IBONOLUOHHOE eCTeCTBO3HaHMe.
Hay4HbI Ooknag , NpUMepHbie BOMPOCHI:

1. JnHamnyeckme n ctatucTnyeckme 3aKkOHOMepPHOCTN B npupoe 2. KoHuenumm KBaHTOBOW
mMexaHukn 3. MNpuHUMn Bo3pacTtaHns aHTponuun 4. 3akOHOMEPHOCTM caMmoopraHusaunn. MNpuHumnno
YHUBEpPCanbHOro asontoumoHnama 5. Kocmonorus 6. Kocmoronus 7. ["'eonornyeckas asonouns 8.
MponcxoxaeHne Xn3Hu

pedoepart , NpUMEepHbIE TEMBbI:
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Mporpamma amcumnnmHbl "KoHuenuum coBpeMeHHoro ectectsosHaHus"; 050700.62 CrneunanbHoe (oegekTonornyeckoe) o6pasoBaHue;
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 u Tuna. Bpems: 25-30 muHyT. BapuaHt 1. 1. Kak nepesogutcsa TepMmnH
?cuHepretnka?? 2. KTo Bnepsble NpensioXun NCnonb3oBatb CUHEePreTnyecknin nogxoq K Hayke? 3.
Yrto Takoe ?coumocuHepretnka?? 4. Kakosbl TUMbl CUHEpreTndeckmx cuctem? 5. Yro takoe ?1oyka
6udoypkaummn?? 6. Kak Bbl NOHMMaeTe TEPMUH ?kBasmpaBHoBecue?? 7. 4T1o Takoe
?coumoakocuctema?? 8. Kak nepeoamtcs TepMmH ?6udpypkaumsa?? 9. Kakoe 3HaveHne ons
eCcTecTBO3HaHuUs nmeet mogenuposaHune cuctem? 10. Yto Takoe ?cuHeprusa?? Bapuant 2. 1. Kak
nepeBoanTCS TEPMUH ?napaanrma?? 2. Yto takoe ?KOHBEpreHTHoe B3ammogenctene?? 3. Kak
B3aVMOLENCTBYIOT (omnocoms n ectectBo3HaHne? 4. Yto fgenaet BO3MOXHbIM B3anmMooborateHme
MOHOMapaaunrmanbHblx Hayk? 5. Kakum 06pa3om B3aMMOLENCTBYIOT COLMONOrNS 1 eCTECTBO3HAHNE B
XXI Beke? 6. B 4éM nposiBnseTcs HOBATOPCTBO ?HAyK O npupone?? 7. Kak Bbl onpenensere
nepcnekTyBbl NonunapagurmanbHoro amvanora? 8. KakoBo BNMSHME 3KOHOMUKU HA Npupoay u
yenoseka Hawero BpemeHn? 9. Kak BnunsieT Ha Yyenoseka coBpemeHHas nonutuka? 10. Kakosbl
NpaBoBble acnekThbl 3alWnTbl NPUPOAHbLIX 06HEKTOB?

Tema . UToroBasi oopma KOHTpOns

MpuMepHbIe BONPOCHI K 3a4eTy:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 801277814 5AE
Ctpanunua 7 us 22. il VHI:I

S OEMALIGH



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

1. Hay4Hbin meTOq

Hay4HbIi MeTOL NO3HaHWUS

YpPOBHM Hay4YHOro NO3HaHUS: 3MNUPUYECKUIA, TEOPETUYECKNIA

'MnoTesa

HayyHas Teopus

Teopema

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

MeToabl Hay4HOro NMo3HaHus: HabnoaeHne, SKCNEePUMEHT, UHAYKUWS, OeOyKUNs, aHanun3, CUHTE3,
MoaenvpoBaHue, abctparnposaHve

MpuHLMN BepudomKaLmm

MpvHUMN ganbcudmkaumnm

[MpyvHUKMN cooTBETCTBUS

DyHKUUM Haykn: 06 BSACHUTENbHAS, OnMcaTeNbHas, NPOrHoCTMYeCKas, MUPOBO33peEHYECKas,
cuctematmsnpyowas, npon3BoACTBEHHO-MPaKTNnyeckas

2. EcTecTBO3HaHME 1 ero pornb B Ky/bType

EctectBo3HaHMe

EcTecTBeHHble Hayku: omaunka, XuMusi, GoNorns, reonorusi, aCTPOHOMMS, 9KONOrns
OndpdepeHumanmsa Hayk

WHTerpauunsa Hayk

MatemaTunka Kak s13blk eCTECTBO3HaHWNS

['ymMmaHnTapHble Hayku

EcTtecTBeHHOHay4Has KynbTypa

['ymaHnTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeX Ay HUMU

3. 9T1urKa Hay4HbIX nccnegosaHuin. lNcesnoHayka

STnyeckme NPUHLMMbI HayYHbIX UCCNed0BaHWN: CAMOLEHHOCTb UCTUHBI, UCXOOHbIV KPUTULIN3ZM,
cB0ob01a Hay4yHOro TBOPYECTBA, HOBM3HA HAYYHOr0 3HAHUSI, PABEHCTBO YYEeHbIX Nepe. NULIOM
NCTWHBI, 061EeN0CTYMHOCTb UCTUHBI

lMcesooHayka
MNceBooHaykn: acTponorus, Napancmuxonorus, ygoonorus, buosHepreTnka, AeBMaHTHasA Hayka

OTnnynTenbHble Nnpn3Haky ncesnooHayku: CppaFMeHTapHOCTb, HerVITVI‘-IeCKVIVI noaxon K NCXxoOHbIM
OaHHbIM, HEBOCINPUNMYNBOCTb K KPUTUKE, HECOOTBETCTBUE (*)aKTaM, OTCYyTCTBME 3aKOHOB,
HapyuweHne aTn4eCknx HoOpm

BuoaTtuka

4. EcTeCTBEHHOHay4YHble KapTUHbI M1pa

Hay4yHas (ectecTBeHHOHay4Hasl) KapTUHa MMpa Kak obpa3Ho-cunocodckoe 0b6obuieHne
LOOCTUXEHMWI eCTECTBEHHbIX HayK

Hay4Hble KapTuHbl MUpa: MeExaHM4Yeckas, aneKkTpoMarHuTHas, Heknaccudeckas (1-9 nonosuHa),
COBpPEMEHHAS 3BOMOUMOHHAS (2-4 nonosuHa XX B. - Ha4Yano XXI BB.)
5. Passutne npencraeneHunin o matepum

Martepus

dopMbl MaTepun: BEWECTBO, None, onsnyecknin Bakyym
HunckpeTHoCcTb

KOHTMHyanbHOCTb

BupTyanbHble YacTuupl

OneMeHTapHble YacTuubl

ATOMHO-MONEKYNSAPHOE y4yeHne

Y4yeHune o cocTtase
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Y4yeHure o CTpoeHum BelecTea

6. Pa3Butre npeacraBneHnii 0 oBUXEHUN

dopMbl ABMXEHMS MATEPUN: MexaHMYeckas, pusmyeckas, xummyeckas, bnonorunyeckas
B3anmocBs3b pOpM OBMXEHUS U X HECBOAMMOCTb OPYr K Apyry

JBuxeHve kak N3MeHeHne COCTOSHNS

MexaHnyeckoe OBUXEHME, ero OCHOBHbIE XapakTepPUCTUKU: MatepuanbHas To4dka, Tpaektopus,
CKOPOCTb, YCKOPEHWE, MyTb, UMMYNbC Tena, MOMEHT UMMynbca

7. PasButne npencrasneHnii 0 B3aMMoaencTsmm

dyHpamMeHTanbHble B3aUMOAENCTBUS: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOe, CUNbHOE
XapakTepucTukn pyHaaMeHTabHbIX B3aMOOENCTBIN

JanbHopencTBne

bnuskognerictene

KBaHTOBO-MoNEBON MEXaHW3M rnepenayn B3anMonencTeunii

MpuHUMN cynepnoaunumm

8. MNpuHUMNbI CUMMETPUI, 3aKOHbI COXPaHEHMS
MoHsTUE CMMMETPUM B €CTECTBO3HAHNN
M3oTponHoCcTb

AHnzoTponus

NHBapuaHTHOCTb

OnHopoaHOCTb

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

Teopema Hetep

CuMMeTpurs NpUpPOaHbIX 06 BEKTOB

Bnobl cuMMeTpuii: reomeTpmnyeckne, oMHaMUYeckme, KanmbpoBoYHble
CrMMeTpUs N aCUMMETPUS XNBOTO

ACVMMETPUYHOCTb (XMPasibHOCTb) MOJIEKYN XMBOrO

9. dBoNOLUMA NPEACTaBNEHNU O MPOCTPAHCTBE U BPEMEHM

MpocTpaHcTBO 1 Bpems ApuctoTtens (MPOCTPaHCTBO Kak KaTteropus Mecta, BpeMs Kak mepa
OBUXEHWNS)

ABCOontoTHOE 1 OTHOCUTENBHOE NPOCTPAHCTBO HbloTOHA

ABCcontoTHOE 1 OTHOCUTENbHOE BpeMsi HbloToHa

Mwuposoi agomp

OnbiT MankenbcoHa-Mopnu

VHBapnaHTHOCTb CKOPOCTY CBETAa

EQMHCTBO NpOCTpaHCTBa U BPEMEHUN KakK (OOPMbI CYLLECTBOBAHNS OBUXYLLENCS MaTepun B
COBPEMEHHOI Hay4YHOW KapTUHE Mmpa

10. CneunanbHasa Teopns OTHOCUTENIbHOCTU

CneuwnanbHas Teopus oTHocuTtenbHocTh (CTO)

VHepuwnanbHble cuctembl oTCHETa

MpuvHUKUN oTHOCUTENbHOCTK ["anunes

MpuHuunbl CTO: NPMHUMN OTHOCUTENBHOCTU, MHBAPMAHTHOCTb CKOPOCTW CBETa

Cnepcteus CTO: OTHOCMTENBHOCTb OOHOBPEMEHHOCTU, PENATUBNCTCKOE COKpalleHne ONHbl,
3amenneHne BpeMeHn, ysenmnieHne I/IHepTHOI7I MaccCbl B ,D.BI/I)KYLI.I.GVICH cncrteme KoopagunHar
OTHOCUTENbHO HEMOABUXHOWM CUCTEMbI OTCYETA, I'IpOCTpaHCTBeHHO-BpeMeHHOIZ nHTEpBan Mexay
COﬁbITVIFIMI/I, €ro NHBapmaHTHOCTb, COXpaHeHne NPpUnYnNHHO-CNeaCTBEHHbIX CBA3EN Mexay
COﬁbITVIFIMI/I, €OVNHCTBO NPOCTPaHCTBa N BPEMEHMN, I'IpOCTpaHCTBeHHO-BpeMeHHOIZ KOHTUHYYM,
3KBMBANIEHTHOCTb MacCChbl N 3HEPrnun
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11. O6was Teopusi OTHOCUTENBHOCTH

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENbHOCTN Ha
HenHepuunanbHble CUCTEMbI OTCYeTa

HevHepuwmanbHble cnctembl OTCHETA

[MprHUMN 3KBUBANEHTHOCTW rpaBUTaLMOHHOIO NONS N CUM MHEPLK
AMmnumpunyeckme gokasarenscrtea OTO:

- OTK/IOHeHue nyya B none taroteHns ConHua

- UBMEHEHMWE YacTOTbl 9NIEKTPOMArHUTHON BOMHbI B MOME TArOTEHMSA
- CMelLeHne nepurenns opbutsl Mepkypus

[MoHATME rpaBuTauLMOHHOro paguyca

["paBuTaUMOHHbBIN KONnanc

YepHble obipbl

12. Mukpo-, Makpo-, Merammpsl

CTpykTypbl Meramupa: 3se3bl, NnaHeTHbIE CUCTEMbI, ranakTuku, Mex3BéanHas cpena

Kputepun geneHns Ha MUKPOMUP, MakpoMUp 1 Meramup

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHol

EOovHMUBI n3MepeHns paccTosHUA B Merammpe: acTpoHoMmyeckas eamHmLa, CBETOBOM rof, napcek
BpemeHHble Macwtabbl BceneHHoii

$lBneHns, NO3BONUBLLIME OLIEHUTL BPEMS CyllecTBoBaHMs BeceneHHoi: adodoekT onnepa, 3akoH
Xabbna

XapakTepucTvku 3Be3f, onpenensiemMble N3 HabnaeHi: CBETUMOCTb (MOLWHOCTb U3NYYEHNS),
Macca, paauyc, CnekTpasbHblii COCTaB U3NyYeHust

CnekTp 3NeKTPOMarHUTHbIX N31y4YeHWit (paanoBOsHbI, HGIPAKPACHbIA, BULNMBINA,
yNbTPachuoneToBbIli AnanasoHbl, PEHTTEHOBCKOE 1 raMMa-nsnyyeHme)

BceneHnHas, Metaranaktuka
CKonneHns 1 CBePXCKOMNNEeHNs ranakTuk
Keazapbl

MneuHbin MyTb - Hawa ManakTuka

CoctaB COMHEYHON CUCTEMbI: MNAHETbI, CMYTHUKM MNAHET, acTeponibl, KOMETbI, METEOPOVbI,
MarHuTHbIE NONS, NbiNeBas MaTepPUs, CONHEYHbIA BETEP 1 KOCMUYECKME NTyHK

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

Mnanetbl-ruranTol: KOnutep, CatypH, YpaH, HentyH

Mosic acteponaos

Ob6nako OpTa

Mosic Korinepa

Co3Be3ans - y4acTkm 3Be30HOro Heba ¢ rpynnamu 3Be3f, BblAENEHHbIE 419 OPUEHTMPOBKN 3Be3abl
VCTOYHMKN BHEeprum 3se3a;: TePMOSAEPHbIA CUHTES U SHEPTUS FPaBUTALLMOHHOMO CXaTus
lMnaHeTapHble TYMaHHOCTM

['MraHTbl 1 CBEPXTUraHTbl

[Mynbcap - HeMTpoHHas 3Be3na

CepxHoBble 3B€34bl

IeuxeHns ConHua B Manaktuke

ConHue - HopMmanbHas 3se3na

13. B3anMocBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaum matepum
LlenocTHOCTb npuponbl

CuncTeMHOCTb NpupoLabl

Mepapxn4HoCTb NpMpoabl 1 CUCTEM

ApaonTrBHBIE CBOWCTBA (AAOUTUBHOCTD)
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VHTerpaTtvBHble CBONCTBA (MHTErpaTtuBHOCTD)
Butannam
PenykunoHnam

14. OpraHmsaums matepum Ha OU3N4ECKOM YPOBHE

OneMeHTapHble YacTuLbl

OCHOBHbIe XapaKTEPUCTUKIN SNEMEHTAPHbIX YacTuLL: Macca, 3apsa, CNvH, BPEMS XN3HU
Knaccudpukaums anemeHTapHbIX 4acTuL:

- 110 y4acTuio B OyHOAMEHTasIbHbIX B3aMMOOENCTBUAX (a4 POHbI, NTENTOHbI)

- Mo Macce nokos (POTOHbI, NENTOHbI, ME30HbI, 6APVOHbI)

- N0 BPEMEHMN XN3HU: cTabunbHble, KBa3ncTabunbHble, HeCTabunbHble

MNepeHocumkn oyHOAMEHTANbHbIX B3aUMOLENCTBUIA (POTOHbI, FPABUTOHbI, FHOOHbI, ME30HbI)

CnocobHOCTb aNeMeHTaPHbIX YacTuL, K B3aUMHbIM NpeBpalleHNsM, He HapyLatowWmnM 3aKOHOB
CcoXpaHeHwust

dur3nyeckoe rnone Kak COBOKYNMHOCTb BUPTyallbHbIX YacTuL,

MprHLUMN TOXOECTBEHHOCTU YacTuL,

BakyyM kak COCTOSIHME Mons C HauMeHbLUe 3Hepruen, cocrosuee 13
BMPTYallbHbIX YacTuL,

15. Mpouecchl Ha hU3NYECKOM YPOBHE OpraHM3aunm maTepum
$lBneHne ecTecTBeHHON paanoakTMBHOCTH

3akOH paanoakTMBHOMO pacnaja Kak CTaTMuCTUYECKMiA 3aKOoH

CocTas n3ny4yeHusi Npu paanoakTUBHOCTY

BbloeneHune aHepruv npv pagnmoakTMBHOM pacnane

MpeBpalieHns 3NeMeHTOB NpU PaanoakTVBHOM pacnane

SlnepHble peakummn pacwenneHus saep aToMoB NoA AeACTBUEM HEATPOHOB
MeTombl Nony4YeHMe UCKYCCTBEHHbIX PaAn0akTUBHbIX 9N1EMEHTOB
OTKpbITUE aTOMHOr0 S4pa, N3MEPEHME Ero Pa3MepoB, Macchl 1 3apsaa
OHeprus cBA3n HyKNIOHOB S4EP aTOMOB (LedhekT Macchbl)

Peakuus LenHoro aeneHns ypaHa

Peakuun cMHTE3a Nerkmx aToMHbIX SiAep W BblAeneHne aHeprum

Tunbl TEPMOSIAEPHBIX PeakLmii B 3Be3aax U 9BoNoLNS 3Be3L,

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XUMNYECKUI dNeMeHT

Atom

3oTonsl

DBONIOLMSA NpeacTasneHnin 0 CTPOEHUM aToMa
KBaHTOBO-MexaHn4eckas Mogesnb CTpPoeHMs atoma
Monekyna kak KBaHTOBO-XMMMYeCKasa cuctema
Karanuaartopbl 1 UHrMOUTOPSI

BuokaTanusaropsbl (pepMeHTbI)

Monumepsl

MoHomepbl

lNepuoamnyeckas cuctema

Mepuoanyeckuin 3akoH . . MeHgeneesa

17. [pouecchbl Ha XMMMYECKOM YPOBHE OpraHusauun matepum
Tennosble adhPeKTbl NPOLLECCOB (9K30-, SHOOTEPMUYECKME PeakLmi)
[MoHATME O XMMUYECKOW KMHETUKE
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dakTopbl, BIMSOWME HA PEaKLMOHHYIO CMOCOOHOCTD BEIWECTB: BAVSHWE KOHLEHTPaLUMN - 3aKOH
JencTByolWmX Macc

dakTopbl, BIMSAOWME HA peakLMOHHY0 CNOCOOHOCTb BEWECTB: BUSHNE TeMNepaTypbl -NpaBunio
BaHT-l"odbpa

SHeprusa akTnBauun (aHepreTnyeckuin bapbep peakuum)

dakTopbl, BIMSAKOWME HA PEAKLMOHHYIO CNOCOOHOCTL BELWECTB: Katanus
MNoHsATne 06 aBTOKaTaNN3E

MpwuHumn Jle Watenbe

18. OcobeHHOCTN BMONOrNYECKOro YpoBHS OpraHusauum matepum
Cu1CTEeMHOCTb XM1BOro

Nepapxunyeckasi opraHm3aums X1BOro: kneTka - eauHmua Xusoro, nonynsiums, sua, 6uoueHos,
buoreoueHo3, brocdepa

XUMMYeckmii coctas XMBOro: aToM yriepoaa - rnaBHbIi 9NEMEHT XMUBOr0, ero YHUKanbHbIe
0ocobeHHOoCTHU

XMMYECKUIA COCTaB XMBOro: Boaa, ee ponb B XUBbIX OpraHn3max

XUMUYeCKniA cOCTaB XMUBOro: 0COBEHHOCTN OpraHn4yeckx 6UONONMMEPOB - BbICOKAs MONEKYnsipHas
Macca, cnocobHoCcTb 06pa3oBbiBaTb HAAMONEKYNSIPHbIE CTPYKTYPbI

OTKpPbITOCTb XMBbIX CUCTEM

OO6MeH BELWECTB 1 3HEPrn

["lomMeocTas kak OTHOCUTESNIbHOE AMHaMNYecKoe NMOCTOSAHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XVBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XWU3HWU

Monunentuapl Kak NpeawecTBEHHUKN 6ENKOB

Benkun kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMIEKCOM CBOMCTB

AMUHOKMNCNOTbI - MOHOMEPbI 6efkoB

YpoBHM opraHm3daunm 6enkoBoi MONekynbl (NepBUYHAS, BTOPUYHASA, TPETUYHAS, YETBEPTMYHAS)
dyHKUMM 6ENKOB: hePMEHTaTMBHAS, PErYNSTOPHAs, TPAHCMNOPTHAs, 3alMTHas, ABUraTeNnbHas
Nunnabl 1 nx OyHKLMN: SHEpreTndeckas, nunuaHbie MeMopaHsbl

Yrnesoabl N UX QOYHKLUNN: aHEPreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBbLIX KMCNOT

HyknenHoBsble kncnotbl (monuHykneotmabl) - OHK, PHK

A30TUCTbIE OCHOBaHUSA: afeHWH, r'YyaHUH, LMTO3WH, TUMUH, ypauun

KoMnnemMeHTapHOCTb, KOMMANIEMEHTAPHbIE NapPbl a30TUCTbIX OCHOBAHWIA

KomnnemeHTapHocTb uenen JHK - ocHOBa BaXHeNwWwmx oyHKLUMIA: XpaHeHMs 1 nepenayu
HacnencTBeHHOW nHopmaumm

DYHKLUNN HYKNENHOBbBIX KACOT M NPOLECChl peaynnnkaumm, TPaHCKpUnumMm, TpaHcnsaumm
"eHeTnyecknin Kog,

KonoH

CBowicTBa reHeTM4eCcKoro Koga: TPUNAETHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHUBEPCANbHOCTb, OTCYTCTBME 3HAKOB NPEnMHaHnsa mexay Tpunnetamm (kogoHamum)
20. nHamnyeckune n ctatMcTU4eckKme 3aKkOHOMEpPHOCTH B Npupoae

JHetepMnHn3am

MexaHun(cTn)4yeckumin [EeTEPMUHN3ZM

Nannacoea thopMynMpoBKa MEXaHMYECKOro oeTepMnHu3Ma

JunHammnyeckunii xaoc

[MpymMepbl CUCTEM C AMHAMUYECKUM XaOCOM: MNaHEeTHblE CUCTEMbI, MOroga u

Knumat, TypbyneHTHOCTb, OOHO0BbLIE PbIHKY

OT1nnyne xaoca ot becnopsaka
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BeposTHOCTb

CnyyaHoCTb

CraTtnctnyeckas 3aKkOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynspHo-KMHeTU4eckas Teopusi

Pacnpenenenne (Makceenna) Monekyn no ckopocTsam
Crartuctmnyeckoe onmcaHmne cocTosHMS

dnykTyauuns

HunHamunyeckas Teopus

CraTtncTtunyeckas teopus

Mpumepbl AMHAMUYECKUX TEOPUIA:

MexaHuKa, anekTpoauHaMmka, TepMoamHamMmka, Teopusi OTHOCUTENbHOCTH,
5BONIOLMOHHAs Teopus Jlamapka, Teopusi XUMUYECKOro CTPOEHUS

MpuMepbl CTaTUCTNYECKMX TEOPUIA: MONEKYNAPHO-KMHETNYECKAS TEOPUS, KBAHTOBAS MexaHuka u
Lpyrue KBaHTOBblE TEOPUM, 3BOMIOLMOHHASA Teopus [JapBuHa, MONeKynspHas reHeTunka

[MposiBneHne npmHUMna COOTBETCTBUS: COOTHOWEHME CTATUCTUYECKUX U AMHAMUYECKUX TEOPUI
(dnHammyeckre Teopun kak NpubnmnxeHne n ynpoleHne 6onee ToYHbIX CTaTUCTUYECKUX TEOPUIA)
21. KoHuenuun KBaHTOBOM MEXaHWKM

KopnyckynsapHo-BONHOBOW Oyanvu3m cBeTa

BonHoBble cBOWCTBa cBETA: UHTEPIEepeHUMs, andpakLums, nongapmusaumns

KopnyckynspHble cBoncTBa cBeta: poToadodoekT, nasneHme ceeta, adodekt KomntoHa
KopnyckynspHo-BoONHOBOM Ayannam Kak Bceobliee CBOMCTBO Matepmm

Le Bpoiinb: obwas noes n opmyna cBa3n Mexay MMMynbCOM YacTuubl 1 ee ANVHOW BOJHbI
BonHoBble cBoicTBa YacTuu: dudopakumnsa anekTpoHOB

MbICNEHHBI 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CooTHoweHne HeonpeaeneHHOCTeNn KoopanHaTa-uMnynbC (CKOPOCTb)

CooTHowWeHWe HeonpeneneHHOCTeN aHeprns-Bpems

CoOOTHOLWEHWS HeornpeaeneHHoCTen Kak cneactsme HEBO3MOXHOCTH

HEeBO3MYLLAKOWMX NBMEPEHNIA (N3MEPEHME B KBAHTOBOW MEXaHWKE Kak pe3dynbTaT B3auMOOEeNCTBIS
MMKPOODOBEKTA C MaKponpunbopom)

COOTHOLWEHMS HeONpeaeneHHOCTEN Kak pe3ynbTaT KBaHTOBbIX CoNyKTyaLmii
SKcneprMeHTanbHbIe A0Ka3aTeNbCTBA CMOXHOW CTPYKTYpbl Bakyyma: acpdpekT
Kasumupa, poxaeHne anekTpoH-MO3UTPOHHbIX Nap B 3N1EKTPUYECKOM Mone
MpuHLMN BONOAHWUTENBHOCTA B KBAHTOBOW MEXaHUKe

Bo3MOXHbIe 3HaYEHNS OUBNYECKNX BETMYUH: LUCKPETHBIA U HENPEPBIBHbIA CNEKTP

22. [puHUMN BO3pacTaHus SHTPONun

dopMbl 3HEPrUnN: TENNOBas, XMMMYECKas, MexaHm4yeckas, anekrpuyeckas

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

BToporn 3akoH TepMOANHAMUKM KaK NPUHLUN BO3PACTaHUS SHTPOMUM B 3aMKHYTbIX CMCTEMaX
ObpaTtumble U HeobpaTUMble NPOLIECChI

IHTPONUS Kak nsmepsiemas omsnyeckas senmymHa (npueegeHHas Tennora)

N3meHeHne aHTponun Ten npu TennoobMeHe Mexay HUMK

Btopoit 3aKoH TepMOAMHAMMKM KaK NPUHLMM HAanpaBneHHOCTN TennoobMeHa (0T ropsyero K
XONOOHOMY)

KayecTBo (LEHHOCTb) aHeprum
BblCOKOKa4YeCTBEHHbIE (DOPMbI SHEPTMU: MEXAHNYECKAs, aNeKTpuyeckas
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Huskoka4ecTBeHHasi popMa aHepruu: Tennota

MoHUXeHMe Ka4ecTBa TEMNI0BOWM SHEPTMU C MOHUXEHMEM TEMMEPaTypbI

SHTponns Kak mepa becnopsiaka

BTopoii 3aKoH TepMOAMHAMMKI Kak MPUHLMN HapacTaHust becnopsinka v paspyweHns CTpykTyp
OHTpONUS Kak Mepa OTCYTCTBUS MHCpopMaLM

OCHOBHOI1 NapaoKC 3BOMOLUNOHHON KAPTUHBI MMpa: 3aKOHOMEPHOCTb 3BOMIOLMM Ha GOOHE
BceobLlero pocta aHTpPONMm

OHTPONMSA OTKPbLITOM CUCTEMbI: MPON3BOACTBO SHTPOMNUN B CUCTEME, BXOASAWMNA N BbIXOASLWNIA
MOTOKM SHTPOMUM

TepmoanHamuka XusHu: nobbiBaHne ynopsAo4EHHOCTM U3 OKpYyXatower cpeapl

23. 3aKOHOMEPHOCTN camoopraHmdaummn. MNMpuHLMNbl yHUBEPCANbHOIO 3BONIOLMOHN3MA
CuHepreTuka - Teopus camoopraHusaumm
CamoopraHnsauus (B NPUPOLHbIX 1 COUManbHbIX CUCTEMAX)

Mpumepbl camoopraHnsaLmmn B NPOCTENWNX cUCTEMAx: NasepHoe nanyyeHne, syelikn bexHapa,
peakuust benoycosa-XaboTMHCKOro, cnupanbHble BOMHbI

HepaBHoBecHas cucrema

lMoTtokm (BewecTsa, aHepruu, 3apsna v T.4.) B HEPaBHOBECHbIX CMCTEMAX
Heobxoaumble yCnoBms camoopraHm3aunn: HepaBHOBECHOCTb U HENIMHENHOCTb
[Moporosbii xapakTep (BHE3AMHOCTb) CaMoopraHM3aunm

Touka budpypkaumnm kak MOMEHT Kpuanca, NoTepun yCTon4YMBOCTU

PocT conykTyaumin B61m3am To4km budpypkaumm (TeopeTnyeckoe nonoxeHne n npumepbl)
Crabunnsaums nykTyauuin 3a To4Kom budpypkaumm (nopsiook M3 xaoca)
CWHXpOHN3aLMS YacTen CUCTEMbI B pedyfbTaTe camoopraHn3aumm

HeBO3MOXHOCTb TOYHOro NPOrHo3a byaywero 3a To4Kol Brdpypkaumm

[MoHMXEeHWEe 3HTPOMNN CUCTEMbI MPU CaMOoOpraHM3aLnm

MoBbilWeHME SHTPOMUIN OKPYXatowWwen cpenbl Npy camoopraHn3aumm

Oduccunaums (paccesiHne) aHeprum B HEPaBHOBECHOW CUCTEME

YHuBepcasbHblii 9BONMIOLMOHN3M KaK Hay4yHasi mporpamMma COBPEMEHHOCTN, ero Lenmu
MpuHUKMNBI yHMBEPCANBHOrO 9BONOLMOHN3MA:

- BCE CYLLECTBYET B pa3BUTUN;

- 06 bEKTUMBHOCTb M NMO3HABAEMOCTb MPOLIECCOB CAMOOPraHn3aumu;

- 3aKOHbI NPMPOAbI Kak NPUHUMMbLI 0T6opa AOMYCTUMbIX COCTOSIHUIA N3 BCEX MbICIIUMbIX;
- (byHOaAMeHTanbHas U HeycTpaHMas pofib CNy4yaHOCTU N HEONPEAENEHHOCTH;

- pa3BuTME KakK YepenoBaHNE MeONEHHbIX KONMMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX M3MEHEHWI
(bncpypkaumim);

- HeNpeacKasyeMocTb MyTW Bbixoda U3 To4KM Budpypkaumm (npownoe BnusieT Ha byayuee, HO He
onpenensiet ero);

- YCTONYMBOCTb 1 HAOEXHOCTb NPUPOAHBIX CUCTEM Kak pe3ynbTaT UX MOCTOSAHHOrO OOHOBNEHWS;
- KO3BOMIOLMSA pa3BMBAIOLENCS CUCTEMbI U OKpYyXalolen cpepl

24. Kocmonorus

Kocmonorus - Hayka o cTpoeHuu 1 ssontoumm BeceneHHonm

OLnHOPOAHOCTbL M N30TPONHOCTL BeeneHHol B 6onblumx Macwtabax
Xumnyeckuin coctaB BeceneHHom - faHHble CnekTpanbHOro aHannaa

Monenv 6eckoHe4Ho B NPOCTPAHCTBE CTaLMOHapHO BeceneHHoll
Kocmonorunyeckast Mogenb HectaumoHapHon BeceneHHon SinHwTeHa-PpuaomaHa

PaanuyHble cueHapun pa3suTns BceneHHo: oTKpbiTas, Nynbcupytowas u 3akpbitas MOGENN
3BONIOLMM

Mpobnema namepeHns cpefHei NNoTHoCcTU BeceneHHoi
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Teopwus Bonbworo B3pbiea (. [amoB)

OKkcnepuMeHTanbHble NOATBEPXAEHMS Teopumn 60MbWOro B3pbiBa: NpeackasaHne TeMnepatypbi
(POHOBOrO MMKPOBONTHOBOIO N3Ny4YeHWsl U 0BHaPYXXEeHNE PEeNMKTOBOro ooHa U3Ny4eHUs

Mpobnema KoCMoNorn4eckom NocTosiHHo Xabna n oueHka Bo3pacta BceneHHolk

OcHoBHble HabntoaaTenbHble TECTbl TEOPUM: PACMNPOCTPAHEHHOCTD IEMKNX 9NEMEHTOB B KOCMOCE,
npobnema CMHryNspHOro COCTOSIHMSA, OTKPbITUE U UCCNeAoBaHNe KpynHoMacwWwTabHOoM CTPYKTypbl
BceneHHo, rpaBMTaLnOHHbIE NNH3bI

Mpobnema TeMHoOI MaTepum
YcTonumsocTb BeceneHHoM 1 aHTPOMHbIA MPUHLAN

25. KocMoroHus

KocMoroHus - pasaen acTpoHOMUW, U3y4atowWwmin MPOMCXOXAEHNE U Pa3BUTE KOCMUYECKUX TEN U UX
CUCTEM.

3pFO,EI,I/I‘-IeCKaFI rmnoTtes3a, no3sonswasd BOCCTaHOBUTb NCTOPUIO OTOENTbHOIo obbekTa no
Haﬁﬂl-Oﬂ,eHVIIO MHOTInNX 06'beKTOB, Haxo4sWnxXcs Ha pa3HblX 3Tanax sBoounin

PacnpeneneHue 3Be34 no cnekTpam 1 CBETUMOCTSAM (guarpamma [repuwnpyHra - Peccena),
oTpaxarowas MoLenb 3B0NUMM 3Be3bl B 3aBMCUMOCTU OT €€ Macchbl.

CnexTpbl 3B€34, SHEPrns 3Be3,

Otanbl 0bpa3oBaHns 3Be34bl

STanbl 3BONIOLUMM 3BE3 NPU PasHbIX Maccax

Mognenb BHyTpeHHero cTpoeHms ConHua

KoMnnekc cCoNMHe4YHOoM akTUBHOCTH

Linknbl CONHEYHON aKTUBHOCTW, NPU3HAKN YCUNEHNS COMHEYHOM aKTUBHOCTU U MPUYUHBI
ConHe4yHoe n3ny4yeHne, CONHEYHbIN BETEP, CONMHEYHO-3EMHbIE CBA3M

MarHuTHble nong ConHua v nnaHet

OueHka Bodpacta ConHua, 3emMnun n nnaHet

'mnoTesbl 0 npoucxoxaeHun ConHua v nnaHet: runotesa KaHTa - Jlannaca, runotesa O.1O.
Wmngra

26. ["'eonornyeckas aponoLms

Hawa nnaHeta 3emns, ee oopMa, XMMUYECKUIA COCTaB

MarHuTtocdepa 3emnu, CTPyKTypa MarHMTHOrO Nons, ABMXEHMNS MAarHUTHbLIX NOKOCOB
BHyTpeHHue o0b6onoykn 3emnn n MeToabl uCccnenoBaHus ee rnybuH (ceicMopa3Benka)

AnekTpunyeckoe none 3emMnu, aNeKTPOMarHUTHble BpalweHus B aape 3eMn 1 NPOLIECCHI Ha
MOBEPXHOCTM

3eMHast kopa 1 ee 3Bontouns (reonormyeckas ICTopus)

INlutocdoepHble NAUTbI, NiaBalowme Ha BEPXHEN MaHTUK - acTeHocepe,
OkeaHunyeckas 1 KOHTUHeHTaNnbHas 3eMHas Kopa, CBS3b €€ 3BOMOLMUN C SBOMOLMEN XMNBOrO Ha Hel
Mpouecchl camoopraHnsaunm B ropHbIX nopogax

Mpouecchbl B naHOwaTHON cdepe

N3ny4yeHne 3emnum kak HarpeToro tena

OHTpoNuinHbIN BanaHc 3emnun

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

ATMocdbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaeHne CoNHEYHOro ceBeTa Yyepes atmocqgepy

O30HOBbIV CMON U NPUYNHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensemblii npoueccamm TennoobmMeHa, BnaroobmMeHa n LmpkKynaumm
aTtMmocagoepbl

Mmaopocdoepa 3emnu, Boaa 1 Xn3Hb
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BoaHrkHOBeHME Brocapepbl kak peaynbTaTt reonornyeckor 3BonioLUmMmn 3emnm

27. INponcxoxgeHne XnsHu

MepBryHas atmocdepa 3emnu

ABUNOreHHbIN CUHTE3

MepBrYHbIN BynboH

Mpenbuonornyeckuin otéop

MoHaTMe o Bronornyeckmx MembpaHax

Koauepsartbl

MeTepoTpodbl

ABTOTPOQOLI

AHaspobbl

A3pobbl

[MpokapuoTsbl

SyKkapuorTsbl

ronobnos

eHobuno3

VcTopuyeckue KoOHUENUMM NPOVCXOXAEHNS XU3HN: KpeaunoHU3M, runotesa naHcnepmum,
04HOKpAaTHbIA abroreHes, MOCTOSIHHOE CamM03apPOXAEHNE, CTaLMOHAPHOE COCTOSIHNE
28. bruonorn4yeckuin 3BONOLNOHN3M

Ssonouns, ee atpnbyTbl: CAMONPON3BONbHOCTb, HEOOPATMMOCTb, HANPaBNEHHOCTb
OBONOUMOHHAs KoHuenuns Jlamapka

JapsnHn3m

CanbTaunoHn3m

CuHTeTUYeCKas Teopus 9BONIOLUN:

MonekynsipHas aponioumns

"eHOdpoHA

dnemMeHTapHas 3BOMOLMOHHANA CTPYKTYpa - NOnynsiums

OneMeHTapHbI HACNEeACTBEHHbIA Matepuan - reHogoH4 NoNynaunn
AneMeHTapHOE SIBEeHNE 3BONIOLUUN - U3MEHEHMe reHooHaa Nonynsummn

SneMeHTapHbIe 3BOJOLMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsLMOHHbIE BOJHbI,
N3015UMS, eCTeCTBEHHbI 0TOOop

Bopbba 3a cyuiecTeoBaHne

dopMbl 0TOOPA: ABMXYLWMIA, CTAOMAN3NPYIOWNIA, AN3PYNTUBHbIN
Mwukpoasontouus

Makpoassoniouuns

NwvsepreHuns

29. Nctopns Xn3Hn Ha 3emne 1 MeTobl UCCNenoBaHns 3BONIoLNN

['eonornyeckne apbl n nepnombl

CB#A3b rpaHuL, Mexay apamu C reonorn4ecknMm n NaneoHToNorM4eCKUMmM N3MEeHEHNSAMIN
HekoTopble BaxHenwmne apoMopdo3bl: (POTOCMHTES, 3yKapuOTbl, MHOFOKNETOYHOCTb, CKenet

OCHOBHbIe TaKCOHOMUYECKMNE TPYMMbl PACTEHWIA U XMBOTHbLIX 1 NOCNEN0BaTENbHOCTL UX SBOMOLUN:
MONJIIOCKW, PbIBbl, 3eMHOBOAHbIE (aMdPnbMK), NpecMbikarowmecs (PenTunnm), NTUbI,
MNeKonuTatowwme, ronoCeEMEHHbIE, MOKPbITOCEMEHHbIE, LIBETKOBLIE

[MpokapuoTsbl
dunoreHes
OHTOreHes
Apantaums
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Apomopdoo3

MoHaTre o donope, hayHe

MeTtonbl nccnenoBaHNS 9BONOLMMN: MANEOHTONOMNS (MCKONaeMble NepexonHbie GOOPMbI,
NaneoHTONornyeckmne psaabl, NocnenoBaTenbHOCTb MCKONAEMbIX DOPM)

MeTonbl nccnenoBaHus aBonounn: buoreorpacoust (ConocTaBneHne BUOOBOro coctaBa C UCTopurei
TEpPPUTOPUIA, OCTPOBHbBIE OOPMbI, PENUKTbI)

MeTtoabl uccnenoBaHMs 9BOMOLMN: MOPGIONOrMYeckme MeToabl (YCTAHOB/IEHNE CBA3N MEXIY
CXOACTBOM CTPOEHUS U POLCTBOM CPaBHMBAEMbIX (OOPM, PYAMMEHTAPHbIE OpPraHbl, aTaBU3Mbl)

MeTtoabl uccnenoBaHms 9BOMOLMN: 9MOPMONOrnYeckme MeToabl (3apoabieBoe CXOACTBO, MPUHLNNM
pekanuTynaumm)

MeTonbl ccnenoBaHUs 3BONIOLNN: FTEHETUYECKME METOAbI, METOObl BMOXMMUN 1 MONEKYNSIPHOWA
6uonorun, MeToobl MOAENNPOBAHUS, 9KONOrMYecKne MeToabl

30. N'eHeTumKa n aBonoLUS

eHeTuKa

["eH

Annenb

XpOMOCOMblI

["eHoM

["feHoTMN

deHoTUN

CBoiicTBa reHeTN4eckoro Matepumana: OUCKPETHOCTb, HEMPEPbLIBHOCTb, TMHENHOCTb, OTHOCUTENbHAS
cTabunbHOCTb

I3mMeH4MBOCTbL: Hacnenyemas (reHotunuyeckas, MytTaumoHHas)

I3aMeHuYnBOCTb: HeHacnegyemas (peHoTunmnyeckasl, MoanukaLmMoHHas)

MyTareHHble pakTopbl

MpyyurHbl MyTaUUA

CsowicTtBa MyTauui

Ponb MyTaumin B 9BONIOLMOHHOM npoLiecce

MonynsaunoHHas reHeTuka

["eHeTMYyeckme xapakTepuCTUKM NONynsaunn: HacneocTBeHHas retTeporeHHOCTb

["eHeTuyeckne xapakTepuCTUKN NONyNSALMK: BHYTPEHHEE reHeTU4YeCcKoe eAIMHCTBO
["eHeTMYecKkme xapakTepuCcTUKM NonNynsaunn: AMHaMnm4yeckoe paBHoOBeCUe OTAesNbHbIX FEeHOTUMNOB

31. Okocuctemsl

[MoHsATHE aKoCUCTEMBI

OneMeHTbl 3KocucTeM (broTon, buoLeHo3)

BuoTnyeckas CTpykTypa 9KOCMCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLIEHTbI
Buobl nprpoaHbix akocmcTeM (03epo, nec, NycTbiHA, TyHApa, okeaH, bnocdepa)
[Mvwesble (Tpodomyeckne) uenu, nupammngb

DHepreTnyeckne NoTokn B akocmucTemax, npasnno 10%

dkonornyeckne akTopbl: broTndeckmne n abrnotTmyeckme PakTopbl, aHTPOMNOreHHbIe PakTopbl
dopMbl BUOTNHECKNX OTHOLIEHNIA

[Mpepnenbl TonepaHTHOCTH

Cpena obuTaHus 1 aKonornyeckas Huwa

32. bruocepa
buocgoepa
BewecTBo: XnBOE, KOCHOE, BroreHHoe, BMOKOCHOE

CeoxuMmyeckme yHKLUM XMBOro BellecTsa: ra3oBas, KOHLEHTPaLUOHHAas, 0eCTPYKTMBHAS,
cpenoobpasytollas, aHepretTuyeckas
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BuoreHHaa Murpaums atToMoB XMMUYECKUX 3NIEMEHTOB

Buoreoxmmnyeckme NnpuHUMNLI MUrpaLnn: CTPEMIEHNE K MaKCMyMy NPOSIBNEHUS
BroreoxnuMmnyeckne NpuHUMNbLI MUrpaummn: 3BONOLMS BUOOB, YBENNYMBAIOWMX BUOreHHYI0 MUTpaLmio
BnnsHne kocMuyeckmnx chakTopoB Ha Brocdepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONTHEYHO-3EMHble CBA3M (renmobronorus)

33. Yenosek B buocgpepe

[ManeoHTONOrMA

AHTponoreHes

OcHOBHble 3Tanbl aHTporNoreHesa

HeonuTtuyeckas pesonouns

oKonormyeckme nocneacTsmsa HEONUTUYECKON PEBONIOLNN

Kossontoums

Pacbl n pacoreHes

Bo3MOXHble NyTK 9BONIOLMM YenoBeka

Ponb coumnanbHbIX 1 BMONOrMYECKMX 3BOMIOLMOHHBIX (DaKTOPOB

34. nobanbHbliA 3KONOTMYECKMNIA KPUINC

3arpsisHeHne okpyxatolein cpenbl (MHrpeaneHTHoe, or3n4eckoe, AECTPYKTUBHOE)
NHpukaTtopbl rnobanbHOro aKonornMyeckoro kpuauca:

- NAaPHUKOBbIN 3PdeKkT

- UCTOLEHNE 030HOBOrO CNOS

- ferpanaumnsi NecHblx, 3eMenbHbIX, BOAHbIX PECYPCOB

- CHUXeHne 6ropasHoobpasms

Hoocdpepa BepHaackoro kak atan passutusi Griocapepbl Npyu pa3yMHOM PeryivpoBaHny OTHOLWEHWI
yenoseka v NpMpPoIbl

YcTonunBoe pasBmTme Kak KOMNPOMUCC MEXY CTPEMIEHNEM YENOBEYECTBA YA0BNETBOPATL CBOM
noTpebHOCTN N HEOBXOAMMOCTBIO COXpaHeHUs brocdepbl Ans 6y oyLWwmMx NOKONEHWI

TpeboBaHus K HanMcaHnio pedoepaTos
TpeboBaHus K cogepxaHuto pegepara:

1) PedpepaT oonxeH BkoYaTb B ce0S TUTYNbHbIA NUCT, OrnaBneHne, BBeAeHNe, OCHOBHYHO
cofepxXaTtefibHyl0 YacTb, 3aK/IO4YEHNE U CMIUCOK UCMONb30BaHHOM NUTepaTypbl.

2) Ha TuTynbHOM nucTe BBEpXy 0003HAYal0TCsa Ha3BaHue By3a 1 doakynbTeTa; B LEHTPe Nocne CnoB
"PE®EPAT" - HanmMeHOBaHMe TeMbI, Aanee crnpasa - oammnuns, MMs U 0TYECTBO €€ aBTopa, HOMEP
rpynnbl, 0amMunms, NMsl, 0TYECTBO NPOBEPSIOWEro NpenoaasaTtens; BHU3Y - rof HanncaHus paboTbi.

3) Bo BBeneHWU fnaeTtcs aBTopckoe 06bsICHEHME 3HAYMMOCTM BbIBpaHHO TEMbI, €€ aKkTyaNbHOCTH, a
Takxe onpenensitoTcs Lenb 1 3aaayn astopa. Bo3aMoxHO Hannyvne aBToOpPCKOM OLEHKU NPOYMTaHHOK
no Teme, T.e. NOMbITKN UCTOpMOorpagonyeckoro ob3opa.

4) OcHoBHasa comepXxatefnbHas 4acTb pedoeparta OeNnnTcs Ha pasaernbl, CoeaMHeHHble obLiei
NOTUKOM aBTOPCKMX Cy>XAeHW. Kaxabiii pasnen AonXeH UMeTb CBoe HasBaHue 1 0603Ha4YaTbes 1 B
ornaeneHum, 1 B coepxartenbHoin YacTu. Vicnonb3oBaHne B pedpepaTe MbiCNelt U BbIBOAbI Y4EeHbIX
LOMXHO COMPOBOXAATbCA CChINKaMM Ha UX TPyAbl HA TeX CTpaHMuax, raoe OHU NPUBOASITCS.
Bo3MoXHbI 1Ba BapuaHTa CCblfIOK: cpasy B TEKCTE MOcne NpuBeaeHHOro CyXXAeHNs nccnenosarens
- B cCKOOKax unu Ha CcTpaHuue BHU3Y - Noc/e BCEro CTpaHM4YHOro TekcTa.

5) 3akntoueHne npeacTaBnsieT cobol BbIBOAI, K KOTOPbIM NPULLEN aBTOP B pe3dynbTarte
03HaKOMJIEHNS C N36paHHO TEMOIA, MOMbITKY aHann3a NPeLACcTaBNeHWA O Hel U CO30aHUS
cobcTBeHHOrO ee "BmaeHns". aHHbln pasnen paboTbl MOXET MMEHOBATLCS NPOCTO: "BbiBoab".

6) B cnncok nntTepartypbl cnengyet BHOCUTL b Te NccnengoBaHns, KOTopble NEencTBUTeNbHO
NpPo4YnTaHbl 1 NCNONb30BAHbI AaBTOPOM, a He BCe Te pa60Tb|, KOTOpble 3HakKoOMbl aBTOPY Nnilb No
Ha3BaHUAM.

7) B copepxaHumn pedoeparta 06s3atenibHO A0/IKHA NPOCNEeXMBATLCS aBTopckas Mo3nuus.
TpeboBaHMs K 0GQOPMIEHUNIO pedoepaTa

PerunctpaumnoHHbii Homep 801277814 5AEK
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1) PaboTa BbinonHseTcs Ha doopmaTHbix A4 nuctax 6e3 obopoTa.

2) ObbeM pedbeparta He MeHee 15 nucToB.

3) TekcT nonxeH 6biTb BbIMOMHEH B MALWMHOMUCHOM BUAE, XOPOLWO OTPeaakTUPOBaH.

4) B cny4ae HeobxoammocTn pedpepaT MoxXeT ObiTb CHabXEH UNNCTPaTUBHLIM MaTepuanom -
cxemamu, Tabnuuamu, guarpamMmmamu.

5) A3bik pedoeparta OonXKeH 6biTb MPOCTbIM, MOHSATHBIM Y TPAMOTHbIM.

7.1. OcHoBHas nuTeparypa:

OcHoBHas nuteparypa

openos, A.A. KoHLEeNuun CoBpeMEHHOro eCTeCTBO3HaHUS : yiebHoe nocobre ons 6akanaBpos : No
amcumnnanHe "KoHuenuum COBPEMEHHOr0 eCTECTBO3HAHNA" NS CTYAEHTOB BbICIIMX Y4EOHbIX
3aBeneHuii, 0byyaroWwmxcs No ryMaHMTapHbIM 1 COLManbHO-9KOHOMUYECKNM cneumnanbHocTam / ALA.
lopenos .? 3-e n3g., nepepab. n gon. ? Mocksa : fOpaiit, 2012 .7 346, [1]

KoHuenumm coBpeMeHHOro ectecTBo3HaHus: YuebHoe nocobue/ B.d.TynmHoB.-M.:
M3partenbcko-toproeas kopnopauus "Hawkos n Ko", 2011.-484 c.//

http://znanium.com/bookread.php?book=414982

KoHuenumm coBpeMeHHOro eCTeCTBO3HAHUS: KOHCMEKT nekuunii: y4eb.nocobue/ C.K. Abaynes.-
PoctoB H/[: deHuke, 2012.- 349, [1] ¢ . : un.- (Bbicwee obpazoBaHue).

http://www.bibliorossica.com/book.html?currBookld=12256&In=ru&search_query=

PysasuH I". V. KoHuenumm coBpeMeHHOro ectecTBo3HaHust: YuebHuk / .. Py3aBuH. - 3-e nag.,
ctep. - M.: UHOPA-M, 2012. - 271 c. //http://znanium.com/bookread.php?book=232296

Newkeswny T. . KoHuenumm COBPEMEHHOIO €CTECTBO3HAHMS: COLMOryMaHUTapHas NHTepnpeTaums
crneundukn CoBpeMeHHo Haykn: YuebHoe nocobuve / T.I. Jlewkeswy. - : HALL NHdppa-M, 2013. -
335 c. //http://znanium.com/bookread.php?book=342109

bepaHukosa, B.M. KoHuenumn coBpeMeHHOro eCtecTBo3HaHuns [TeKCT: aNeKTPOHHbIN pecypc] :
KoHcnekT nekuwuii / B. M. bepaHukosa ; M-Bo obpasoBaHus u Hayku P®, KasaH. (Mpueonx.) coenep.
YH-T, VIH-T donamku, Ka. BbIYUCA. (OM3NKN 1 MOAENMPOBAHUS (PU3. NPOLLECCOB .7 ONEeKTPOHHbIE
naHHble (1 doain: 1,19 M6) .? (KasaHb : KasaHckuin dpenepanbHbiii yHuBepcutet, 2014) .? 3arn. ¢
akpaHa .? Inga 3-ro kypca .? Pexum goctyna: Tonbko Ans CTYOEHTOB U COTPYAHMKOB KDY .7

7.2. lononHutenbHasa nuteparypa:

Kapnenkos, C.X.. KoHuenuun coBpEMEHHOr0 eCTECTBO3HAHMSA: y4eb. ans cTyneHTos By3oB / C.X.
Kapnexkos.?W3a. 10-e, ucnp. n gon..?Mocksa: Akaa. NpoekTt, 2006.7653, [1] c

lNycerixaHos, M. K. KoHLenunn COBPEMEHHOrO eCTECTBO3HAHUSA [DNEKTPOHHDBIV pecypc] : YYebHukK /
M. K. lNycelixaHos, O. P. Panxabos. - 7-e n3g., nepepab. u gon. - M. : I3patenbcko-Toprosas
kopropauus "Hawkos n K-", 2012. - 540 c.// http://znanium.com/bookread.php?book=415287
PomaHos B. IN. KoHuenumn coBpeMeHHOro ecTecTBO3HaHNS.: YuebHoe nocobre ansg CTyoeHTOB
By3oB / B.[1. PomaHoB. - 4-e n3ga., ucnp. u gon. - M.: Byaosckuii yauebHuk: MHOPA-M, 2011. - 286 c.
//http://znanium.com/bookread.php?book=256937

7.3. UHTEepHeT-pecypcChl:

BospwnHoe B. KoHuenum1 cCoBpeMeHHOro eCTeCTBO3HaHUS -
http://www.intuit.ru/studies/courses/2299/599/info

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

Hedbenbes [0.A., Boposckux B.C., Nanees A.U., BepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTtBeHHOHay4YHas kapTnHa mmpa 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.

Y4yebHo-MeToanyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHo cucteme " bubnuoPoccurka", oocTyn K KOTOpPO NpeaocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npenctasneHbl KONNEKUMM akTyanbHOW HAayYHOW 1 y4ebHo
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYaowme B cebs nybnmkaumm Beoylwmx pOCCURCKNX
n3natenbCTB ryMaHUTaPHOW nuTepaTypbl, U34aHMS HA aHTIMACKOM A3blKe BEAYLWMX aMEPUKAHCKNX 1
€BPONencKMx n3naTenbCTB, a TakkXe peikue n ManoTupaxHble N30aHns POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYMN K HEOOXOAUMbIM NS
obpasoBaTesibHOro npoLecca n3gaH1saM ¢ UCMoib30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCYyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodpeccroHanbHoro obpasosaHust (ProOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HANIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponssefeHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANNGIULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEann, CAOBapy U CNPaBOYHNKN,
3aKkoHo4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CrieunanbHble Nnepnognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsnatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTBYyET
BceM TpeboBaHMsaM pefepanbHbIX roCyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

TecTtoBble Matepunanbl

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbIM nnaHoM no
HanpasneHunto 050700.62 "CneuunanbHoe (nedekTonormyeckoe) obpasosaHune” n NPogUIo
noaroTtosku Jloronenms .
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