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

1. LLenn ocBOEHUs QUCLUM/INHDI

-0OPMUPOBAHNE ECTECTBEHHOHAYYHOrO MUPOBO3PEHNS;

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

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

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

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

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

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " b2.6.2 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpasoBaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe obpas3oBaHne 1 OTHOCKTCS K 6a30BOWA
(obwenpodpeccroHanbHom) YacTn. OcBanBaeTcs Ha 4 Kypce, 7 ceMecTp.

HaHHas obweobpasoBatenbHas ANCUUMNAMHA HOCUT MEXANCUUNIMHAPHBIA XxapakTep U Npu3BaHa B

nepByto o4epenb BOCNONHATL NPobenbl B eCTECTECTBEHHOHAYYHOM 3HAHUN CTYAEHTOB
ryMaHMTapHbIX

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

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

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

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

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

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

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

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLinchp komneteHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-1 BNafeeT KyNbTypoW MblWwneHus, cnocobeH Kk 060bwweHuto,
(0bLeKkynbTypHbIE aHanuay, BOCAPUATUIO MHCpOpMaLUK, NOCTaHOBKE Lenu 1
KOMreTeHuunn) BblIGOpY NyTei eé NOCTUXEHNS
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PacwudpoBka
Wincpp komnerenuym npuobpeTaeMoi KOMMNEeTEHLMN
OK-11
(06u.LeKyanypr|e rotToB I/lCI'IOﬂIv:3OBaTbVOCHOBHbIe MeToObl 3vaLL|,I/ITI:éI oT BOBIY!O)KHbIX
KOMI'IeTeHLI,I/IVI) nocnencTenn aBapun, KaTaCTpO(p, CTUXNNHbIX 0encTBni
crnocobeH NoHMMaTh CYLWHOCTb U 3HaYeHne nHdopMauum B
OK-12 PasBUTMN COBPEMEHHOIO NHAPOPMAaLIMOHHOIO 0bLWecTBa,
CO3HaBaTb ONMNacHOCTN M yrpo3bl, BO3HMKawWmMe B 3TOM
(o6meKyanyprle npotecce COéJ‘I}O,EI,aTb OCHOBHbIe TpeboBaHMs
KOMreTeHuunn) P ’ P

NHGOOPMaLUNOHHOK 6e30MacHOCTI, B TOM Y/CHEe 3alUThbI
rocy0apCTBEHHOM TalHbl

OK-3 cnocobeH NoHMMATb 3HAYEHUE KYNbTypbl Kak (hOpMbI
4ENOBEYECKOro CyLeCTBOBaHUS U PYKOBOACTBOBATLCS B CBOEN

(K%?nuégiéﬂZTvYﬁ)Hble OeATEeNbHOCTU COBPEMEHHbBIMU NpUHUMNAaMN TONNEPAHTHOCTWN,
aunanora n coTpynoHm4ectea
crnocobeH Ucnonb3oBaTh 3HAHNSI O COBPEMEHHOWA
OK-4 €CTeCTBEHHOHay4HOol KapTuHe Mupa B 0bpa3oBaTtenbHOn 1
(0bWweKynbTypHble npogpeccnoHanbHOM OeATenbHOCTU, MPUMEHATb
KOMMETEHLMN) MeTodbiMateMatmyeckor obpaboTkm nHgopmaumu,
TEOPETUYECKOrO N 9KCNEepPUMEHTaNbHOro NCCeaoBaHns
OK-8 rOTOB UCMOMb30BaTh OCHOBHbIE METOAbI, CNOCO6bI 1 CpencTBa
(0BUIEKYNbTYPHbIE nony4YeHusi, xpaHeHus, nepepaboTkn NHopMaLUun, rotos
KOMNETEHLIN) paboTaTb C KOMMbIOTEPOM KaK CPeACTBOM yrpaBneHus

NHgoopMaLnen

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:

1. OONXEH 3HaTb:

- COBPEMEHHbIe NpeaCcTaBNeHns 0 3aKOHaxX COBPEMEHHOIO eCTECTBO3HAHMS;

- 3aKOHbl NPOCTPAHCTBA U BPEMEHM;

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

- NyTN ONTUMaNbHOr0 B3auMOOENCTBMS YenoBeka C NpUpoLon;

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

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

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

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

3. OONXEeH BrnageTb:

- HaBblkaMmM TBOPYECKOro 0606WEeHNs NONYyHEHHbIX 3HAHWIA;

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

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

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

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

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-nony4atb 6a30Bble eCTECTBEHHOHAYYHblE 3HAHWNS B 06NaCT acTPOHOMUM, COUIUKU, XMW,
6ronorun, aKoNorun, CUHEPreTUkn 1 Op.;

- 3HAKOMUTbCS C COBPEMEHHbIMU NpobnemMamMm 1 4OCTUXEHUSIMU B 0BNaCTN eCTECTBEHHbIX HayK;
- packpblBaTb NPUYMHbI 1 B3aMMOCBA3U PasNiMYHbIX NPUPOLHbLIX SBAEHNI;

-0CO3HaBaTb POJib M MECTO YENOBEKA B MPUPOLE;

- Nony4yaTb 9KONOrn4Yeckoe BOCNUTAHNE;

- NONy4YaTb HaBbIKX OPraHn3auMm caMmoCTOSTENbHON PaboTbl NPU NOArOTOBKE K CEMUHAPCKMM
3aHSATUSM, HaBbIKM pedoepaTnBHO paboTbl, paboTbl C MHTEPHET pecypcamnu;

- pa3BuMBaThb HaBbIKW NMYONMYHbBIX BBICTYMNIEHWIA.

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOCTb OAMCLMMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHDBI 3a4€T B 7 CEMeCTpe.

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

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

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

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

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

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

Buabl v yachbl
Paagmen ayauToOpHOM paborThbl,
Henens UX TPy A0EMKOCTb Tekywue copmbl
N ‘D'"Kn":)':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nexuun MpakTuueckmelllaboparopHbie
L 3aHATUA paboTbi

Tema 1. Eeeggﬁpg;ame

EcTtecTBO3HaHME 1 HaqupbuZ

Hay4Hoe no3HaHue.
1. -

[MpocTpaHCcTBO, BpEMS, / 25 8 8 0 ﬁg;’;ﬁ ce

cummeTpus. CuctemHas sanaHne

opraHumsauusa matepun.

Tema 2. lNopsook n :g{;:';”

6ecrnopsnoK B Mpupoae. noMalHee
2.|9B0NOLMOHHOE 7 6-8 6 6 0 sanaHme

eCcTeCcTBO3HaHuMe.

peq)epaT
PervcTpaumnoHHblii Homep 902271814 @O OAEKTPOHHBIH
BN YHHBEPCHTET
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Buabl 1 yacbl
Pasnen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N 'DMKIIL:)".IIJ.I-;{?;HH/ CemecrpcemeCTpa (B 4acax) KOHTpOnsi
n e|(I_WMI'Ipal('rw-lem(meJ1a60pa1'opH|>|e
3aHATUSA paboTbi
TecTmpoBaHune

Tema 3. lNaHopama :gmg;lw

COBpEMEHHOro
3-lecTecTBOBHAHMS. 7 9-10 | 4 4 0 Egﬂbaeurj)s;e

Brnocdepa n yenosex. ot

Tema . NITorosas 3avet
: 7 0 0 0

goopma KOHTpons

Ntoro 18 18 0

4.2 CopepxaHue OUCLUMNIMUHbBI

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

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

Nekumsa €1 Victopns pa3sntua ectectsodHaHns Jlekums €2MpocTpaHcTBo, Bpems. CrneumnanbHas u
obwas Teopun oTHocuTenbHocTy Nlekuns €3 Meramump Jlekuus @4Mukpomup

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

CeMmuHap €1 Tembl: 1. HayyHblin MeTO NO3HaHUA 2. ECTECTBO3HAHME U €ro pofb B KynbType. dTuka
Hay4HbIX nccnenosaHuin. lNcesnoHayka 3. EctecTBeHHOHay4Hble KapTUHbI Mupa 4. Passutne
npencrtasneHuin o matepun BxogHoe tectnposaHue CemnHap €2 Tembl: 5. Passutne
npencraeneHnii o0 OBmxeHun 6. Passutne npencraeneHnin o saanmogenctenm 7. MNMpnHumnol
CUMMETPUK, 3aKOHbI COXpaHeHNs 8. DBoNoUUS NpeacTaBneHUn 0 MPOCTPaHCTBE U BPEMEHN
CemunHap €3 Tewmbl: 9. CneumnanbHas Teopust oTHocutenbHoctn 10. Obwas Teopms
oTHocuTenbHocTh 11. Mukpo-, Makpo-, Merammpbl. B3anMocBs3b CTPYKTYPHbIX YPOBHE
opraHugdauuun matepun CemmnHap €4 Tembl: 12. OpraHndaumns MaTepum Ha OU3NYECKOM YPOBHE.
Mpouecchl Ha PM3NYECKOM YPOBHE opraHudaumm matepumn 13. OpraHndaums matepum Ha
XUMUYECKOM YpOBHeE. lNpoLiecchbl Ha XMMMYECKOM YpoBHe opraHuaaummn matepum 14. OcobeHHOCTH
61ONOrMYeCcKoro ypoBHs opraHnsaumm matepum. MonekynsipHble OCHOBbI XW3HW TecTpoBaHme no
nepsoMy MoOynto

Tema 2. Mopsnok n 6ecnopsanok B npupoae. I80NIOLMOHHOE eCTECTBO3HAHMe.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

INekunsa €5 CuHepreTuka Jlekuns €6 Kocmonorus Jlekuns €7 KocMoroHus
npaktudeckoe 3aHsitne (6 yaca(os)):

CemuHap €5 Tewmbl: 1. [InHammnyeckme n ctatucTnyeckme 3aKkOHOMEPHOCTN B nNpupoae 2.
KoHuenuun kBaHTOBOM MexaHuku 3. MprHumn Bo3pactaHms aHTponun CemuHap €6 Tembl: 4.
3aKoHOMepPHOCTW camoopraHusauun.lTpnHumMnebl yHMBEpCanbHOro asosnoumoHnama 5. Kocmonorus
CemuHap €7 Tewmbl: 6. KocmoroHusa 7. ['eonornyeckas asonouns 8. lNponcxoxageHne XnsHu

Tewma 3. NaHopama coBpeMeHHOro ectecTBo3HaHusA. buocdoepa v yenosexk.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

INekuns €8 MNMpouncxoxneHne xXn3Hu Ha 3emne Jlekuns €9 AHTponoreHes
npaktnyeckoe 3aHsitne (4 4aca(os)):

CeMmuHap €8 Tembl: 1. Buonornyeckuin aBontounoHN3M 2. VIcTopns XunsHu Ha 3emne 1 Metofbl
nccnenosaHus asonounn 3. N'eHeTrka u aBontoums 4. kocncteMbl CemuHap €9 Tewmbl: 5.
Buocoepa 6. Henosek B buocdepe 7. nobanbHbI 3KONOrn4eckuin kpuamc TectTupoBaHue no
BTOPOMY U TPETbEMY MOLYIHO

4.3 CTpyKTypa u copepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

KETPOHHBH
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Buabl
N Pasnen Cemect Hepens | camoctositensHon [TpymoeMKoCTb g%%“g:'oﬁ:;gzg;
AucumnnuHel pcemeCTpa pabortbl (B yacax) 260ThI
CTYLEHTOB P
NOAroToBK
OAroTOBKA noMallHee
JoMallHero 2
3apaHve
Tema 1. safaHn
EcTtecTBO3HaHME U NoAroToBka K
1 Hay4yHoe no3HaHue. v 0.5 Hay4HOMY 2 Hay4HbI 0OKNan
‘IMpocTpaHCcTBO, BPpEMS, noknany
cummeTpus. CuctemHas NOAroTOBKA K 4
opraHm3aums MaTepuu. pedpepary pecpepar
Nno4roToBka K
TECTUPOBAHMIO 2 TecTMpoBaHune
NOAroTOBK
firoroska noMallHee
JomatuwHero 6 sananmne
'6I'ema 2. MNopspok un 3anaHns
ecnopsaok B npupoae.
noaroToeka K
2./9BONIOLMOHHOE / 6-8 Hgﬂqgo?/l ? 4 Hay4YHbIA Joknam,
ecTeCTBO3HaHe. yHHOMy y
noknany
NoAroToBka K 4
T
pechepary pecbepa
noaroToBKa
uoﬂaumero 2 AomaliHee
H
3agaHus safaxne
Tema 3. NaHopama NoAroToBKa K
3 |coBPEMEHHOrO 7 9-10 Hay4HOMy 2 Hay4HbI goknan
‘lectecTBO3HaAHUS. aoknany
Buocdepa n yenosex. NoaroToBka K
4 T
pedeparty pedpepa
noAroToBka K
TECTMPOBAHMIO 4 TecTupoBaHue
Ntoro 36

5. ObpasoBarenbHble TEXHONOMMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs
Mporpammoli Kypca npenycMOTPeHbl pasnnyHbie OpMbl MPOBEAEHUS NEKLMIA: UHGOPMALMOHHbIE
nekummn, NpobnemHble NeKUMmn ¢ aneMeHTaMn aBpucTnYeckoin becenibl, NEKLUN C ONOPHbBIM
KOHCMEKTMPOBaHMEM, NeKUMmn-Bm3yanmaaumn. NpoBeneHme ceMMHaPOB B BUOE KOMMbIOTEPHbIX
npeseHTaumin n obcyxaeHve matepvana no Teme B goopme ANCKYCCUiA.

OcBoeHune Kypca npegnonaraeT BbiMNOIHEHME OOMALLHMX 3a0aHUR, KOTOPble 3aKNio4aroTCs B
CoCTaBJ/ieHue cnoBaps TepMMHOB Hay4HbIX O00K/1anoB U

noarotoeke I'Ipe3eHTaLl,VII7I Nno TéMaM Hay4HbIX 0OKNaOo0B.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. EcTecTBO3HaHME U Hay4YHO€e No3HaHue. npOCTpaHCTBO, BpeMms, CUMMeTpuUs. CucteMHas
opraHnsauust MmaTepum.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:
cnoBapb TEPMNHOB K HAY4YHOMY goknany

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Hay4HbI [oKnag , NPUMEPHbIE BONPOCHI:

1. Hay4HbIn MeTO NO3HaHUA 2. ECTEeCTBO3HaHME 1 ero ponb B KynbType. ITUKa Hay4YHbIX
nccneposaHuin. lNcesnoHayka 3. EcTecTBeHHOHay4Hble KapTuHbI Mupa 4. Passntue npencrasneHun
o matepun 5. Passntue npencrasneHnin o AsmnxeHuun 6. Passutrne npencraBneHnii o
B3ammoencTeum 7. NpuHUUNB CUMMETPUK, 3aKOHbI COXpaHeHus 8. IBONOLUNS NpeacTaBneHnin o
npocTpaHcTBe 1 BpeMeHn 9. CneumanbHas Teopusa oTHocutenbHocTy 10. Obwas Teopus
oTHocutenbHocTn 11. Mukpo-, Makpo-, Meramumpbl. B3aMoCBS3b CTPYKTYPHbIX YPOBHEW OpraHm3aumm
maTtepun 12. OpraHusaums matepumn Ha mnsnyeckom yposHe. lNpouecchbl Ha (OM3NYeCKoM YPOBHE
opraHusauuun matepun 13. OpraHnsaums Matepum Ha XMMM4eckom ypoBHe. [pouecchl Ha
XUMUYECKOM YPOBHE opraHunsauun matepumn 14. OcobeHHOCTM BNONOrMYECKOro ypoBHS OpraHn3aumm
maTepun. MonekynsipHble OCHOBbI XU3HN

pegoepart , NpUMEepHbIE TEMBbI:

1. lNceBnoHay4Hoe 3HaHue 2. brnoatuka 3. 'eoueHTpuyeckas cuctema mupa lronemes n
renvoueHTpuyeckas cuctema mmpa KonepHuka 4. Kocmonornyeckas mogens dpuamaHa 5.
BupTyanbHble yactuupl 6. MpuHUMNbl ganbHoaencTBns n bnmskogenctaus 7. OnbiT
MarikenbcoHa-Mopnu 8. YepHble abipbl 9. KBasapbl 1 Mukpoksasapbl 10. Acteponipbl, KOMEThI,
mMeTeopbl 1 MeTeopuTbl 11. CBepxHOBbIe 3BE3bl U Nynbcapbl 12. Ik3onnaHeTol 13. TEMHaa maTepus
n aHeprusa 14. 9sontoumns 38é34 15. OcHOBHbIE 3BE3aHbIE XapakTepucTuku 16. MNepeHocumkn
doyHoaMeHTasNbHbIX B3ammogencTeuin 17. MeTtoabl nony4eHne NCKyCCTBEHHbIX paanoakTUBHbIX
anemeHToB 18. CocTas nany4yeHns npu paamoaktmeHoctn 19. LlenHble peakumn oeneHms Taxenbix
atoMHbIx saaep 20. Peakuun cnHTe3a nérkmnx atoMHbix saep 21. M3oTtonbl, n306apbl, M30TOHbI 22.
Karanuaartopbl 1 6nokatanuaartopbl 23. [TOHATNE O XUMUYECKOW KUHETKKE 24. JIunuapbl n nx oyHKLNK
25. YrneBogpl N UX goyHKUMUN

TeCcTMpoBaHue , NPMMepPHbIE BOMPOCHI:

TecTupoBaHue no marepuany Nnepsoro Moayns, cogepxawmi 10 3agaHuin pasnuyHOM CAOXHOCTA 1
Tna. Bpems: 15-20 MuHyT.

Tema 2. Mopspok u 6ecnopsaok B Npupoae. ABONOLMOHHOE eCTeCTBO3HaHMe.
nomatllHee 3aaaHue , NPUMepPHbIE BOMPOCHI:

CoBapb TEPMUHOB K Hay4HOMY JoKfamdy

HayYHbI OOKNam , NpYMepHble BONpPOChI:

1. luHammnyeckmne n ctatnctTmyeckme 3aKkOHOMepHoCTU B npupoge 2. KoHuenuun KBaHTOBOM
mexaHukn 3. NpuHUKMN Bo3pacTaHns sHTponumn 4. 3aKkOHOMEPHOCTM caMmoopraHnsaunn. MNpuHumno
YHVBEpCanbHOro aponoumoHmnama 5. Kocmonorus 6. KocmoroHus 7. ['eonornyeckas asonouns 8.
[MpoucxoxaeHne Xn3Hu

pedepart , NPUMEpPHbIE TEMbI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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)

Tewma 3. NaHopama coBpeMeHHOro ectectBo3HaHus. buocdepa 1 yenosexk.
LoOMallHee 3afaHune , NPUMepPHbIE BONPOCHI:

cnoesapb TEPMNHOB K HAYy4YHOMY goknany

Hay4HbI Ooknag , NpUMepHble BOMPOCHI:

1. Buonornyeckuin asontounoHnsm 2. ictopns XusHum Ha 3emne 1 Metodbl UCCnenoBaHns 3BONIOLMM
3. leHeTnka n aBontoums 4. Skocuctemol 5. bruocoepa 6. Henosek B brocgepe 7. MnobanbHbIl
aKonornyeckun kpusuc 1. buonormnyeckuin aBontounoHn3m 2. Ictopms XunsHm Ha 3emne n Metofbl
nccneposaHus asonounn 3. 'eHeTrka u aBonoums 4. Ikocnuctemnol 5. buocgepa 6. Henosek B
buocopepe 7. MnobanbHbI 9KONOrMYECKNIA KPU3NC

pedoepart , NpUMEpPHbIE TEMbI:

1. PapnoakTMBHOCTb Kak dpakTop Tennosoro 6anaHca 3emnu 2. CuHTETMYECKAs TEOPUS aBoNIOLNA 3.
ManeoHTOnorus 4. N'eHHas nHxeHepns 5. Bugbl nsmeHumsocty 6. 3akoHbl I'. MeHgoens 7.
Yenoseyeckme 60ne3HM 1 HACNEeACTBEHHOCTb 8. Skonormnyeckune goaktopbl 9. Vctopus
ogomawHuaHms XuBoTHbix 10. Cenekuns 11. AHTponoreHes 12. @opMbl BMOTUHECKNX OTHOLIEHNIA
13. Pacbl 1 pacoreHes 14. AHTpononorusa 15. BoaMoxHble nyTn asontounn Yenoseka 16. dnopa n
goayHa 17. Bupycbl 18. Baktepun 19. Penkue Buabl pacTeHuin n XnBoTHbIx 20. 9konorusa Poccun 21.
Myt BbIXO4A M3 COBPEMEHHOIO 9KOIOMMYECKOro Kpuamca 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 . UTorosas doopma KOHTpons

[MprMepHble BOMpPOCHI K 3a4eTy:

Tesaypyc K 3a4€THbIM BOMPOCaM:

1. Hay4HbIn MeTOL

Hay4Hblin MeTo NO3HAHUS

YPOBHUN HAYYHOrO NO3HAHWUS: AMMUPUYECKNIA, TEOPETUHECKUIA

'vnoTesa

Hay4Has Teopust

Teopema

Kputepun Hay4HOro 3HaHUs: 06 bEKTUBHOCTb, AOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTb

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MeToabl Hay4YHOro No3HaHUs: HabnaeHe, SKCNEePUMEHT, MHOYKUNS, OedyKUUsl, aHaNIn3, CUHTES,
MoJenupoBaHue, abcTparnpoBaHune

MpuHLUMN BepudomKkaLumm

MpuvHUKUN ghanbcudomkaumnm

[MpuHUMN cooTBETCTBUS

DyHKUMM Haykn: 06 bSCHMTENbHAS, OnMcaTenbHas, NPOrHOCTMYeCKas, MMPOBO33PEHYECKas,
cuctematmsnpyolas, Npon3BoACTBEHHO-NPaKTNyeckas

2. EcTecTBO3HaHME 1 ero posb B KynbType

EcTtecTtBO3HaHME

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

WHTerpauunsa Hayk

MartemaTuka Kak s3blk eCTECTBO3HAHUS

['ymMaHuTapHble Hayku

EcTtecTtBeHHOHay4yHas KynbTypa

'ymaHuTapHas kynbtypa

JlBe KynbTypbl 1 B3aMOCBA3b MEXOY HUMU

3. 9T1uKa Hay4HbIX nccnegosaHuin. lNcesgoHayka

oTnyeckme NPUHUUIMbI HAYYHbIX nccnenoBaHuin: CaMoOUEHHOCTb UCTUHbI, UICXOOHbI KPUTULN3M,
ceobona HAy4YHOro T1BOp4eCTBa, HOBM3HA HAY4YHOIo 3HAaHUA, PaBeHCTBO Y4EHbIX Nnepen NMuoMm
NCTUHDbI, 06LI.I,e,£I,OCTyI'IHOCTb NCTUNHbI

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

OTAnynTENbHbBIE NPU3HAKM NCEBAOHAYKN: (OParMeHTapHOCTb, HEKPUTMYECKUIA NOAXO0L K MCXOLHbIM
LaHHbIM, HEBOCMPUNMYNBOCTb K KPUTUKE, HECOOTBETCTBME (pakTaM, OTCYTCTBME 3aKOHOB,
HapyLeHNe 3TUYECKMX HOPM

BuoaTtuka

4. ECTECTBEHHOHAy4YHble KapTUHbI M pa

HayyHas (ectecTBeHHOHay4Has) kapTuHa Mupa kak obpasHo-gmnocogpckoe oboblweHne
JOCTUXEHWNN eCTECTBEHHbIX HayK

HayyHble KapTUHbI MMpa: MexaHn4Yeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-9 nonosuHa),
COBpPEMEHHas 3BOMOUMOHHAS (2-9 nonosmHa XX B. - Ha4ano XXl BB.)
5. Pa3sutne npencraBneHnin o matepum

Martepus

dopMbl MaTeEpU: BEWECTBO, None, onsnyeckunin Bakyym
LunckpeTHoCTb

KoHTuHyanbHoCTb

BupTyanbHble YyacTuupl

OnemMeHTapHble YacTumubl

ATOMHO-MONEKYNSPHOE yyYeHne

Y4yeHune o cocTtaBe

Y4yeHune o CTpoeHum BelecTea

6. PasButme npencTtaBneHnin 0 ABUXEHUN

dopMbl ABUXEHUS MATEPUN: MEXaHMYecKas, gouanyeckas, xummyeckas, buonornyeckas
B3anMocBsi3b hopM ABUXEHUS U X HECBOAMMOCTb APYr K ApYry

[BMXeHVEe KaK N3MEHEHNE COCTOSHUS

MexaHunyeckoe OBUXEHNE, EF0 OCHOBHbIE XapakTepuCcTtukn: MmatepunanbHasa To4ka, TpaekTtopu4,
CKOPOCTb, YCKOpeHUe, nyTb, MMNynbC T€/1a, MOMEHT UMNYyNbCa

PervncrpaumnoHHbli Homep 902271814 DAEKTPOHHEH
Crpanunua 10 n3 23. il yLH,lfIP EPCHTET
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7. Passntue npencrasneHnin o B3aMMoLenCTBMm

dyHpamMeHTanbHble B3aUMOOENCTBUS: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOE, CUNbHOE
XapakTepuCcTuKn goyHOaMeHTaNbHbIX B3auMOOeNCTBUIA

HanbHopenctene

Bnuskonerictene

KBaHTOBO-M0ONEBOM MEXaHN3M Nepefayy B3anMoLencTBUi

MpuvHUKUN cyneprnosnuum

8. MprHUMMNbl CUMMETPUIN, 3aKOHbI COXPaHEHUS
[MoHsATUE CMMMETPUN B €CTECTBO3HAHUM
M3oTponHoCTb

AHunsoTponus

MHBapunaHTHOCTb

OpnHopoaHOCTb

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

Teopema Hetep

CuMMeTpursa NpUMpoaHbIX 06 BEKTOB

Buabl cuMMeTpuii: reoMeTpryeckue, oMHaMmyeckme, KanmbpoBoyHbIe
CrvMMeTpusa n aCUMMETPUS XNBOTO

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKY XMBOro

9. 9BontouMs NPeLCcTaBNeHNn O NPOCTPAHCTBE U BPEMEHM

[MpocTpaHcTBO 1 Bpems ApuctoTtens (MPOCTPaHCTBO Kak KaTteropusi Mecta, BpeMS Kak mepa
OBUXEHUNS)

ABCoNtoTHOE 1 OTHOCUTENIbHOE NPOCTPAHCTBO HbloTOHA

AbCconoTHOE 1 OTHOCUTENBHOE BpeMst HbloToHa

Mwuposow agoup

OnbiT MankenbcoHa-Mopnu

ViHBapnaHTHOCTb CKOPOCTY CBeTa

EOuHCTBO NpocTpaHCcTBa 1 BPEMEHU Kak (DOPMbI CyLLECTBOBAHNS OBUXYLWENCS Matepun B
COBPEMEHHOI Hay4HOW KapTuHe Mmpa

10. CneunanbHasa Teopns OTHOCUTENIbHOCTU

CneumanbHas Teopus oTHocutenoHocTn (CTO)

MHepumanbHble cucTtembl OTCHETA

MpuHUMN oTHOCUTENbHOCTW ["anunes

MpuHumnbl CTO: NpyHUMI OTHOCUTENBbHOCTU, MHBAPUAHTHOCTb CKOPOCTU CBETA

Cnepnctenga CTO: OTHOCUTENBHOCTb OAHOBPEMEHHOCTU, PENATUBMCTCKOE COKpALLEHNE OJIMHbI,
3amennieHne BpeMeHu, yBennyeHne NHepTHOM Macchbl B ABUXYLLENCSa CuCTeMe KoopauHar
OTHOCWUTENIbHO HENOABNXHOW CUCTEMbI OTCYETa, NPOCTPAHCTBEHHO-BPEMEHHOWN NHTEpBa Mexay
COBbITUSIMW, Er0 MHBAPUAHTHOCTb, COXPaHEHWEe NPUYNHHO-CNEACTBEHHbIX CBSI3Ei Mexay
CObBbITSIMW, €AUHCTBO NMPOCTPAHCTBA U BPEMEHW, NMPOCTPAHCTBEHHO-BPEMEHHOW KOHTVHYYM,
9KBMBANEHTHOCTb MacCChbl N 3Heprum

11. O6was Teopust OTHOCUTENBHOCTHN

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENBbHOCTMN Ha
HenHepumnanbHble CUCTEMbI OTCYETa

HeunHepunanbHble CUCTEMbI OTCYETA

MprHUMN 5KBMBANEHTHOCTW rPaBUTALMOHHOIO NOMS N CUN NHEPLIN
omnumpuyeckne gokasarenscrtea OTO:

- OTKNOHEHME Nyya B none taroteHns ConHua

KETPOHHBH
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- N3MEHEHME YacCTOTbl 3N1EKTPOMArHUTHOW BOJTHbI B NOSE TATOTEHUS
- CMelLeHne nepurenns opbutsl Mepkypus

[MoHATME rpaBuTaLMOHHOrO paguyca

["paBuTaUMOHHbIN KONnanc

YepHble obipbl

12. Mukpo-, Makpo-, Merammpsl

CTpyKkTypbl Merammpa: 3se3bl, NnaHeTHbIe CUCTEMbI, ranakTuku, Mex3BéanHas cpena

Kputepuun neneHns Ha MUKPOMUP, MakpoMup U Meramup

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHo

EOovHMUbI n3MepeHnsa paccTosaHUA B Merammpe: acTpoHoMmyeckas eamHuua, CBETOBOM rof, napcek
BpemeHHble Macwtabbl BceneHHoii

$lBneHuns, NO3BONMBLILME OLEHUTb BPEMS CyllecTBoBaHMs BeeneHHoin: adbdpekT [onnepa, 3akoH
Xabbna

XapakTepucTuku 3Be3f, onpenensiemMble N3 HabnaeHniA: CBETUMOCTb (MOLWHOCTb U3NYYEHNS),
Macca, paauyc, CnekTpasbHbIA COCTaB U3NyYeHunst

CnekTp 3NeKTPOMarHUTHbIX N31y4YeHWin (PaLnoBONHbI, HGIPAKPACHbIA, BULUMBINA,
yNbTPachunoneToBbIli AnanasoHbl, PEHTTEHOBCKOE 1 raMMa-nanyyeHme)

BceneHnHas, Metaranaktuka
CKonneHns 1 CBePXCKOMNNEeHNs ranakTuk
KBaszapbl

MneuHbin MyTb - Hawa ManakTuka

Coctae CONMHEYHOW CUCTEMDI: nnaHeTbl, CONYyTHUKK NMiaHeT, acteponnbl, KOMETbl, MeTeoponbl,
MarHuTHble Non4, nbinesas Mmatepu4, CONMHEYHbIN BETEep N KOCMMYECKNe ny4ym

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

MnaHeTbl-ruranTbl: KONuTep, CatypH, YpaH, HentyH

Mosc acteponnos

O6nako OpTa

Mosic Korinepa

Co3Be3aus - yyacTku 3Be34HOro Heba ¢ rpynnamu 3Be3a, BblAENEHHblE NS OPUEHTUPOBKN 3BE3abl
VCTOYHMKN 3Heprumn 3se3a;: TePMOSAEPHbI CUHTE3 U SHEPTUS rPaBUTaALLMOHHOMO CXaTus
[MnaHeTapHble TyMAHHOCTYU

['MraHTbl N CBEPXTrUraHThl

[Mynbcap - HenTpoHHas 3Be34a

CsepxHoBble 3B€34bl

NeuxeHns ConHua B ["anakTuke

ConHue - HopMmanbHas 3se3na

13. B3anMocBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaumm matepum
LlenocTHOCTb npupoabl

CuncTeMHOCTb NpupoLbl

Mepapxnu4HoCTb Npmupoabl N CUCTEM

ApaonTrBHbIE CBOCTBA (AAOUTUBHOCTD)

WHTerpatveHble CBONCTBA (MHTErpPaTUBHOCTD)

Butanuam

PenykunoHnsm

14. OpraHmsaums matepum Ha oM3NYECKOM YPOBHE
OnemMeHTapHble YacTumubl
OCHOBHbIE XapakTePUCTUKN SNEMEHTAPHbIX YaCTuL: Macca, 3aps, CrvH, BPEMS XN3HN
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Knaccudukaums anemMeHTapHbIX 4acTuL:

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

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

- N0 BPEMEHM XU3HW: cTabunbHble, KBa3ncTabunbHble, HeCTabunbHble

MepeHocumkn doyHOaMeHTanbHbIX B3aMMOAENCTBUIA (OOTOHbI, FPaBUTOHbI, FOOHbI, ME3OHDI)

CnocobHOCTb 3NEMEHTAPHbIX YACTUL, K B3AVMHbLIM MPEBPALLEHNSM, HE HAPYLWAOWMM 32aKOHOB
COXpaHeHus

dun3unyeckoe none Kak COBOKYMNHOCTb BUPTyasibHbIX YacTuLy

MpuHUKMN TOXAECTBEHHOCTN YacTuLY

BakyyM Kak cOCTOSiHME MONS C HAUMEHbLLEN SHEpPrnen, coctosuee n3
BMPTYalibHbIX YacTuy,

15. NMpouecchl Ha PU3M4YECKOM ypoBHE OpraHu3auny MmaTepum
SIBneHne ecTeCcTBEeHHON paanoakTUBHOCTHU

3aKoH paamnoakTMBHOrO pacnaja kak ctaTUcTUY4eCKnin 3aKoH

CocTas nany4yeHuns npu paamoakTMBHOCTU

BbloeneHve aHeprum npu pagMoakTMBHOM pacnane

[MpeBpalleHns aneMeHTOB Npy paanoakTUBHOM pacnane

SoepHble peakumm paclienneHns aaep aToMos nog 4eNCTBUEM HENTPOHOB
MeToabl nony4yeHne NCKYCCTBEHHbIX PaaMOaKTUBHbBIX 3N1IEMEHTOB
OTKpbITME aTOMHOrO S14pa, U3MepeHVe ero pasmepos, Macchl 1 3apana
OHEepPrus CBsA3N HYKNOHOB siaep aToMoB (OedyekT Macchl)

Peakuusa uenHoro neneHns ypaHa

Peakumu cnHTe3a nerknx aToMHbIX S4ep W BblAeNeHne aHeprum

Tynbl TEPMOSAEPHbIX PeakLmMii B 3B€34aX U 9BONOLUNS 3BE3[

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XUMUYECKUIA SNEeMEHT

ATOM

M3oTonbl

DBoNLUMSA NpeacTaBneHnin 0 CTPOEHN aToMa
KBaHTOBO-MexaHu4yeckast Mogesnb CTPOeHMs atoma
Monekyna kak KBaHTOBO-XMMMYyeckasa cuctema
Karanuaartopbl 1 UHIM6UTOPHI

BuokaTtanusartopsbl (pepMeHTbI)

Monumepsbl

MoHomepbl

lMepuoanyeckas cucrema

lMepuoamnyeckuin 3akoH . 1. MeHnnoeneesa

17. lNpouecchbl Ha XMMUYECKOM YPOBHE OpraHu3auumn matepum
Tennosble adpdpekTbl NPOLIECCOB (9K30-, SHAOTEPMMYECKNE peakumnm)
[MoHATUE 0 XMMMYECKOW KNHETUKE

dakTopbl, BIMSOWME HA PeaKLMOHHYIO CMOCOOHOCTL BEIWECTB: BAVUSHWE KOHLEHTPaLUNN - 3aKOH
JencTByolWmX Macc

dakTopbl, BNMAOWME HA peakLMOHHY0 CNOCOOHOCTb BEWECTB: BUSHNE TeMNepaTypbl -NpaBunio
BaHTt-l"odpha

SHeprvsa akTnBauun (aHepreTnyeckuin bapbep peakuum)
dakTopbl, BIMSAKOWME HA PEAKLMOHHYIO CMIOCOOHOCTL BELWECTB: Katanus
MNMoHsATne 06 aBTOKaTaNN3e
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MpuHuun Jle Wartenbe

18. OcobeHHOCTN BMONOrNYeckoro ypoBHS OpraHusauuy matepum
CnCTEMHOCTb XUBOro

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

XUMUYeCKMiA COCTaB XMBOro: aToM Yrinepona - raBHbIA 3IEMEHT XMBOro, ero YHUKasnbHbIe
ocobeHHoCTN

XuMmnyeckmin coctaB XMBOrO: BOAA, €€ PO/ib B XUBbIX OpraHmM3max

XvMn4ecknii cocTas XMBOro: 0CO6EHHOCTU OpraHNYeckux G1ONOIMMEPOB - BbICOKAs MONEKYNsSipHas
Macca, cnocobHoCTb 06pa3oBbiBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

OTKPbITOCTb XMBbIX CUCTEM

O6MeH BELLECTB 1 3HEPTM

["lomeocTas kak OTHOCMTENbHOE AMHAMUYECKOE NOCTOSHCTBO COCTaBa M CBOMCTB BHYTPEHHEN cpeabl
>XXWBOW CUCTEMBI

19. MonekynspHble OCHOBbI XU3HW

MonunenTtnapl Kak NpeawecTBeHHNKN 6ENKoB

Benkn kak BbICOKOMONEKYNSIPHbIE COEANHEHNSI C 0CODbIM KOMMIEKCOM CBONCTB

AMVHOKNCNOTbI - MOHOMEpPBI 6eNkoB

YpoBHM opraHnsaumm 6enkKoBoit Monekynbl (MepBrMYHasi, BTOPUYHAas, TPETUYHas, YeTBEPTUYHAS)
DyHKUMM BENKOB: hepMeHTaTUBHAs, PErynsiTopHas, TPaHCNOPTHAS, 3aWwmnTHas, oBuratenbHas
Nunuapel U X YHKUUN: aHepreTnyeckas, nunuaHbie MemMbpaHsbi

Yrnesoabl N UX OYHKLUNWN: SHEPreTnyeckas, CTpPyKTypHas

HykneoTnabl - MOHOMEPbI HYKNENHOBbLIX KUCNOT

HykneunHosble kucnotbl (nonuHykneotnpl) - AHK, PHK

A30TUNCTbIE OCHOBAHUSA: aAeHWUH, N'YyaHWH, LMTO3MH, TUMUH, ypaumn

KoMnneMeHTapHOCTb, KOMMNAIEMEHTAPHbIE Napbl a30TUCTbIX OCHOBAHWIA

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

DYHKLUNN HYKNENHOBBIX KACOT M NPOLECCHl peaynnnkaumm, TPaHCKpUnumMm, TpaHcnsaumm
["eHeTMyecknin kon,

KonoH

CBoicTBa reHeTMYeCcKoro Koaa: TPUnIeTHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHVBEPCaNbHOCTb, OTCYTCTBUE 3HAKOB NPENNHAHNS MexXay Tpunnetamm (KogoHamm)
20. InHamnyeckune n cTaTMCTUYECKME 3aKOHOMEPHOCTM B Npupoae

LetepMnHm3am

MexaHn(cTn)4eckmin [EeTEPMUHN3ZM

JlannacoBa hopMynmMpoBKa MEXAHNYECKOrO AEeTEPMUHMN3MA

JdunHamnyecknin xaoc

[MpumMepbl CUCTEM C AMHAMUYECKUM XaOCOM: NNaHEeTHblE CUCTEMbI, MOroaa u

Knumart, TypbyneHTHOCTb, OOHA0BbLIE PbIHKY

OTnuyme xaoca ot becnopsiaka

BeposTHOCTb

CnyyaiHoCTb

Crartuctnyeckas 3aKOHOMEPHOCTb

CpenHee 3HayeHne

MonekynspHo-KMHeTMYeckas Teopus

Pacnpenenenne (Makceenna) MOnekyn rno CKOPOCTSM

CrartucTnyeckoe onvcaHne CoOCTOSHUS

PervncrpaumnoHHbli Homep 902271814 DAEKTPOHHEH
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dnykTyauns

OnHamunyeckas Teopus

CraTtuctunyeckas teopus

[MprMepbl AMHaMUYECKUX TEOPUIA:

MexaHvKa, a/1ieKTpoanHaMmka, TepMoanHamMmka, Teopmst OTHOCUTENIbHOCTH,
9BONIOLMOHHAs Teopus Jlamapka, Teoprusi XUMUYECKOro CTPOEHUS

MprMepbl CTAaTUCTUYECKMX TEOPUIA: MONEKYNSIPHO-KMHETYECKas Teopus, KBAHTOBAs MEXaHVKa 1
OpYrue KBaHTOBbIE TEOPUI, 3BOMIOLIMOHHAS Teopus [lapBrHa, MonekynsipHas reHeTvka

[MposiBneHme npmHUMna COOTBETCTBUS: COOTHOLWEHMNE CTAaTUCTUYECKUX U ANHAMUYECKUX TEOPUIA
(dnHammyeckre Teopun kak NpubnmnxeHne 1 ynpoleHne 6onee ToHHbIX CTaTUCTUYECKNX TEOPUIA)
21. KoHuenuun KkBaHTOBOM MEXaHWUKM

KopnyckynsapHo-BONMHOBOW Oyanu3m cBeTa

BonHoBble cBoCTBa CBETA: UHTEPEepeHUMs, andpakums, nonapmusaumns

KopnyckynsipHble cBoincTBa cBeTa: poToaddoekT, nasneHme ceeta, adodekt KomntoHa
KopnyckynspHo-BONHOBOW Oyanvam Kak Bceobliee CBONCTBO Matepum

Le Bpowinb: obwas naes n oopmyna Cesa3n Mexay MMMNynbCOM YacTuLbl U ee ONVHON BOMHbI
BonHoeble ceoicTea yactuu: dudopakumnsa anekTpoHOB

MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

CoOTHOLWWEeHWEe HeonpeaeneHHoCTen KoopanHata-nMnynbC (CKOPOCTb)

CooTHOLWEeHWEe HeornpeaeneHHoCTen aHeprua-spems

COOTHOLWEHNS HeonpeaeneHHoCTen Kak cneacTsme HEBO3MOXHOCTU

HEeBO3MYLLAOLWNX U3MEPEHUI (M3MEPEHME B KBAHTOBOW MexaHMKe Kak pe3ynbTaT B3anMoOencTBus
MUKPOOOBEKTA C Makponprnbopom)

CoOTHOLWEHMSA HeonpeneneHHOCTel Kak pe3ynbTaT KBaHTOBbIX ConyKTyaLmii
SKkcneprMeHTanbHbIe A0KA3aTENbCTBA CMOXHOW CTPYKTYpPbl Bakyyma: acpdpekT
Kasumupa, poxaeHme anekTpoH-NO3UTPOHHbIX Nap B 3N1EKTPUHECKOM none
MpuHLMN BONOAHWUTENBHOCTA B KBAHTOBOW MEXaHUKe

Bo3MoXHbIe 3Ha4YeHMS OM3NYECKNX BETMYUH: OUCKPETHBIA 1 HENPEPBIBHbIA CNEKTP

22. [pnHUMn BO3pacTaHns aHTponuu

dopMbl IHEPrUKN: TENNOBAS, XMMMYECKasl, MexaHM4yeckas, anekTpuyeckas

NepBblil 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPIX NMpu ee NpeBpalLeHnsx
3aMkHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepmoonHammyeckoe paBHoOBecKe

BTopon 3akoH TEpMOAUHAMUKM KaK NPUHLUMUN BO3PACTaHUS SHTPOMUM B 3aMKHYTbIX CUCTEMaX
ObpaTnMble 1 HeobpaTMMble NPOLLECCHI

DHTpONUS Kak namepsiemas omsnyeckas senmymHa (npueBegeHHas Tennora)

N3meHeHune aHTponun Ten npu Tenn00OMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKI KaK NPUHLMM HAanpaBleHHOCTM TennoobMeHa (0T ropsivero K
XONO4HOMY)

KayecTtBO (LEHHOCTb) SHEeprum

BbiCOKOKa4YeCTBEHHbIE DOPMbI SHEPTMU: MEXAHNYECKas, aNeKTpuyeckas

Hwn3kokayecTBeHHas popma sHeprun: tennota

[MoHMXeHne KayecTBa TENNOBOW 3HEPTUN C MOHMXEHMNEM TEMMNepaTypbl

SHTponus kak mepa becropsioka

BTopoii 3aKOH TepMOAMHAMUKI KakK NPUHLMM HapacTaHus becriopsaka v paspyweHnst CTpyKTyp
OHTPONUS Kak Mepa OTCYTCTBUSA UHChopMaLumnm

OCHOBHOI1 NapaiokC 3BOMOLUNOHHON KaPTUHBI MMpa: 3aKOHOMEPHOCTb 3BOIOLINM Ha GoOHE
BceobLlero pocta aHTPONnm
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SHTpOI'II/ISI OTKprTOI7I CNCTEeMbI: MPOn3BOOCTBO SHTPOMNN B CUCTEME, BXOOSAWMIA 1 BbIXOOSAWNIA
MOTOKWN SHTPOMNN

TepMoanHaMuka Xun3sHu: fobbiBaHUE YNOPSA0YEHHOCTU N3 OKPYXatolein cpeapl

23. 3aKkOHOMepHOCTM camoopraHusaunn. MNpuHUUnBN yHMBepcanbHOro 3BONOLNOHU3MA
CuHepreTuka - Teopusi caMoopraHmsaumm
CamoopraHnzauus (B NPUPOLHbIX U CoUManbHbIX CUCTEMAX)

MpuMepbl camMoopraHn3aummn B MPOCTEMWNX CUCTEMAX: NTA3EPHOE U3NyYeHmne, syelikn benapa,
peakuusi benoycosa-XaboTMHCKOro, cnupanbHble BOMHbI

HepasHoBecHas cuctema

lMoTokwn (BewecTBa, aHepruu, 3apsna v T7.4.) B HepaBHOBECHbIX CUCTEMAX
Heobxonmmble ycnosmnsi cCamoopraHn3aunn: HEPaBHOBECHOCTb U HENIMHEHOCTb
[Moporosbli xapakTep (BHE3AMHOCTb) CaMOOpraHn3aumm

Touka budpypkaumm kak MOMEHT Kpuanca, NoTepu yCTONYNBOCTM

PocTt conykTtyaumin B6nnam Toukmn bucbypkauum (TeopeTmyeckoe nonoXeHne n npumepsbi)
Crabunuzaums conykTyauuia 3a To4ko budpypkaumm (nopsaok M3 xaoca)
CVHXpOHM3auus YyacTen CUCTEMbl B pe3ynbTaTte camoopraHmsanmm

HeB03MOXHOCTb TOYHOro NPOrHo3a byaywero 3a To4Kol Brdpypkaumm

[MoHWXeHre SHTPONUU CUCTEMbI NPY CaMOopPraHn3aLmm

MoBbIWeEHNE SHTPONUKN OKPYXatowWen cpefbl NPy caMoopraHn3aunm

Onccnnaums (paccesHne) aHeprum B HepaBHOBECHOW CUCTEME

YHuBepcasnbHbI 9BOMIOLMOHN3M KakK Hay4yHas nporpaMmma COBPEMEHHOCTU, ero uenu
[MprHLMNbI YHMBEPCANbHOr0 3BOMIOLMOHN3MA:

- BCE CYLLEeCTBYET B pa3BUTUN;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLLECCOB CaMOOpraHn3aumu;

- 3aKOHbI NPMPOAbI Kak NPUHUMMbLI 0T6oPa AOMYCTUMbBIX COCTOSIHUIA N3 BCEX MbICIUMbIX;
- (oyHOaMeHTanbHas 1 HeycTpaHuMas pofb Cy4arlHOCTU U HeonpeaeneHHoCTy;

- pa3BuUTUE KaK YepeaoBaHNe MeasIeHHbIX KONMMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX U3MEHEHWIA
(6udpypkaumit);

- HEeNpeLacKasyemMocTb MyTW Bbixoda U3 ToYKM budpypkaumm (npownoe BnusieT Ha byaylwee, HO He
onpenensert ero);

- YCTONYMBOCTb 1 HAAEXHOCTb NPUPOAHBIX CUCTEM Kak pe3yfbTaT UX MOCTOSAHHOrO OOHOBNEHWS;
- KO3BONIOLMS pa3BnBaloLLENCS CUCTEMbI U OKpYyXalolen cpenpl

24. Kocmonorus

Kocmonorus - Hayka o CTpoeHun n ssonounmn BceneHHom

OLHOPOAHOCTb M N30TPONHOCTL BeceneHHol B 6onblumx Macwtabax
Xumnyeckuin coctaB BceneHHom - faHHble CnekTpanbHOro aHannaa

Mognenv 6eckoHe4Ho B NpOCTPaHCTBE CTaLMoHapHO BeceneHHoll
KocMmonornyeckas mogenb HectaumoHapHoi BeceneHHon SHwTenHa-®puamana

PaanuuHble cueHapun pa3suTns BceneHHoM: oTKpbITas, Nynbcupytowas u 3akpbitas MOGENN
3BOMIOLMM

MNpobnema n3mepeHns cpenHen NNoTHOCTM BeeneHHo
Teopwus Bonbworo B3pbiea (. [[amoB)

OKcnepuMeHTanbHble NOATBEPXAEHMS Teopum 60MbWOro B3pbiBa: NpeackasaHne TeMneparypbi
(POHOBOrO MMKPOBONTHOBOIO N31ly4YeHWsl U 0BHaPYXXeHNe PEeNMKTOBOro ooHa U3My4eHUs

Mpobnema KOCMONOrM4ecKkol NOCTOSIHHOM Xabna v oueHka Bo3pacta BceneHHoi

OcCHoOBHble HabnaatenbHble TeCTbI Teopun: pacrnpocTpaHEeHHOCTb JIErkKnx anemMeHToB B KOCMOCE,
npo6neMa CUHIYNAPHOro COCTOAHUA, OTKPbITUE N NCCnenoBaHne prrIHOMaCLLITaﬁHOVI CTPYKTYypbI
BcenenHon, rpaBntTalOHHbIE NNH3bI
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Mpobnema TeMHOI MaTepum
YcTonumsocTb BceneHHom 1 aHTPOMHbIA MPUHLAN

25. KocMoroHus

KocMoroHus - pasaen acTpoHOMUW, U3y4atowWwmiin MPOMCXOXAEHNE U Pa3BUTE KOCMUYECKUX TEN U UX
CUCTEM.

Spro,u.mquKaﬂ rmnortes3a, no3sonswasd BOCCTaHOBUTb NCTOPUIO OTOENIbHOIo obbekTa no
Haﬁﬂl-Oﬂ,eHVIlO MHOTInNX 061:>eKTOB, Haxo4sWnXcs Ha pa3HblX 3Tanax aBonounin

PacnpeneneHue 3Be34 no cnekTpam 1 cBETUMOCTSAM (auarpamma [epuwnpyHra - Peccena),
oTpaxarowas Mofenb 3B0MIOLUUN 3B€3bl B 32BMCMOCTM OT €€ Macchl.

CnexTpbl 3B€34, SHEPrns 3Be3[,

Stanbl 06pa3oBaHUs 38e3abl

STanbl 3BONIOLUMM 3BE3 NPW PasHbIX Maccax

Mognenb BHyTpeHHero ctpoeHmsa ConHua

KoMnnekc conHe4yHom akTMBHOCTH

Linknbl CONHEYHOM aKTUBHOCTW, NPU3HAKW YCUNEHNS COMHEYHOM aKTUBHOCTU U MPUYUHBI
ConHe4yHoe n3ny4yeHne, CONHEYHbIN BETEP, CONHEYHO-3EMHbIE CBA3M

MarHuTtHble nona ConHua n nnaHet

OueHka Bodpacta ConHua, 3emMnun n nnaHet

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

26. ["'eonornyeckas aponoLms

Hawa nnaHeta 3emns, ee oopma, XMMUYECKUIA COCTaB

MarHuTtocdepa 3emnu, CTPyKTypa MarHMTHOroO Nons, ABMXEHMUS MarHUTHbLIX NOMKOCOB
BHyTpeHHue obonoykn 3emnn 1 MeTodbl UccnenoBaHus ee rnybuH (ceiicMopassenka)

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

3eMHas Kopa 1 ee aBonouns (reonormyeckas nctopus)

JNlutocgoepHble NAUTbI, NaBalowme Ha BEPXHEN MaHTUK - acTeHocepe,
OkeaHunyeckas 1 KOHTUHEHTaNbHasa 3eMHas Kopa, CBS3b ee 3BOMOLMUN C SBOMOLIMEN XMNBOrO Ha Hel
Mpouecchl camoopraHnsaunm B ropHbIX nopoaax

lMpouecchbl B naHOwagTHON cdhepe

N3ny4yeHne 3emnum kak HarpeToro tena

OHTpoNUinHbIN 6anaHc 3emnun

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

ATMocdbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaeHne ConHeYHOro ceeTa Yyepes atmocqgepy

O30HOBbIV CMON U NPUYUHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensiembiii npoueccamm TennoobmMeHa, BnaroobmMeHa n Lmpkynaumm
aTtMmocagoepbl

M'maopocdoepa 3emnu, Boaa un Xn3Hb
BosHumkHOBeEHME Brocdepbl Kak pe3ynbTaT reosiornyeckor 3Bonoumnm 3emnm

27. lNpouncxoxaeHne XnsHu
MepBuyHas atMocdepa 3emnu
ABVOreHHbIN CUHTES

MepBrYHbIA BynboH
Mpenbuonornyeckuini oT6op

MoHaTMe 0 Bronornyeckmnx MembpaHax
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Koauepsartbl

"eTepoTpodbl

ABTOTpPOHI

AHaspobbl

A3pobbi

[MpokapuroThbl

DyKapuoThbl

onobnos

"eHobuo3

McTopuyeckume KOHLENLMU MPONCXOXAEHNS XNU3HN: KpeaunoHN3M, rMnotesda naHcnepMmu,
04HOKpAaTHbIA abroreHes, MOCTOSIHHOE CamM03apPOXAEHNE, CTaLMOHAPHOE COCTOSHNE
28. brnonornyeckuin 3BoONOLNOHN3M

dsonouns, ee atpnbyTbl: CAMONPON3BONbHOCTb, HEOOPATUMOCTb, HANPaBNEHHOCTb
OBONIOLMOHHAg KoHuenuus Jlamapka

JNapsuHn3m

CanbTtaumoHnam

CuHTeTMyeckasa Teopus aBONIOLMN:

MonekynsipHas asonoumns

"eHodpoHA

OneMeHTapHas 3BOMOUNOHHASA CTPYKTypa - Nonynsauns

OneMeHTapHbIi HACNEeACTBEHHbIV Matepman - reHooH4 NONynaLmMmn
ONeMeHTapHoe SBNeHNe 3BONKLUNN - U3MEHEHNE reHOGoHAA NoNynsunm

SﬂeMeHTaprle 9BONIOLMOHHbIE (PaKTOpPbI: MyTaLlI/IOHHbIVI npouecc, nonynaunoHHbIE BO/HbI,
N30nauns, eCTECTBEHHbIN 0T60p

Bopbba 3a cyuwectsoBaHme

dopmbl 0TOOPA: ABUXYLWMIA, CTAOUAN3NPYIOWNIA, 4N3PYNTUBHbIN
Mukpoasonouns

Makpoasonoums

HueepreHuns

29. Victopms Xun3HN Ha 3emne n MeToabl NCCNeaoBaHNS 3BONIOLNN

["eonornyeckne apbl 1 Nnepuogbl

CBA3b rpaHu1L Mexay apamm ¢ reonorm4eckMMm n NaneoHToNormM4ecKuMm N3MEHEHNSAMN
HekoTopble BaxHenwme apoMopdro3bl: POTOCMHTES, 3yKapuoTbl, MHOFOKIETOYHOCTb, CKeneT

OCHOBHbIe TaKCOHOMMYECKUNE TPYMMbl PACTEHWIA U XMBOTHbBIX 1 NOCNENOBATENbHOCTL UX SBOMOLNN:
MONJIFOCKW, PbIBbl, 3eMHOBOAHbIE (aMPnbMK), NpecMbikarowmecs (PenTunnm), NTUlbI,
MNeKonuTatowme, ronoCEMEHHbIE, MOKPbITOCEMEHHbIE, LIBETKOBbIE

[MpokapuoTsbl

dunoreHes

OHTOoreHes

ApanTtaums

Apomopdoo3s

MoHaTue o donope, hayHe

MeTtonbl nccnenoBaHNs 9BONOLMN: MNANEOHTONOrNS (MCKONaeMble NepexoaHble GOOPMbI,
naneoHToNornyeckmne psaabl, NocnenoBaTenbHOCTb MCKONAEMbIX OOPM)

MeTonbl nccnenoBaHns aBontounn: buoreorpadms (conoctaBneHne BULOBOro CocTaBa ¢ UCTopueit
TEepPPUTOPUIA, OCTPOBHbBIE (POPMbI, PENTUKTbI)

MeToAabl uccnenoBaHUs 3BOMOLMN: Mopdbonorn4yeckue meTonpl (yCTaHOBJ'IeHI/Ie CBA3N MeXxay
CXOACTBOM CTPOEHUNSA N POACTBOM CpaBHMBaEMbIX OOPM, pyaANMEHTapHbIE OpraHbl, aTaBI/I3MbI)
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MeToabl uccnenoBaHmsl 9BOMOLMN: SMOPMONOrnYecke MeTobl (3apoableBOe CXOACTBO, MPUHLNM
pekanuTynaumm)

MeTonbl nccnenoBaHUs 9BONIOLNN: FTEHETUYECKME METOAbI, METOOblI BMOXMUN 1 MONEKYNSIPHOA
6uonornn, MeToabl MOAENNPOBAHUS, 9KONOrMYeckKne MeToabl

30. N'eHeTnkKa n aBonoLKNS

["eHeTnka

["eH

Annenb

XpOMOCOMbI

["eHoM

["feHoTMN

deHoTUn

CBoiicTBa reHeTN4ecKoro Matepumana: OUCKPETHOCTb, HEMPEPbLIBHOCTb, MMHEMHOCTb, OTHOCUTENbHAS
cTabunbHOCTb

I3mMeH4MBOCTbL: Hacnenyemas (reHotunuyeckas, MytTaumoHHas)

VI3ameHuYnBOCTb: HeHacnenyemas (peHoTunmnyeckas, MoanukaLmMoHHas)

MyTareHHble pakTopbl

MpyyunHbl MyTaUUA

CsowicTtBa MyTauui

Ponb MyTaumin B 9BONIOLMOHHOM npoLiecce

MonynsaunoHHas reHeTnka

["eHeTMyeckme xapakTepuCTUKM NOoNynsaunn: HacneocTBeHHas reteporeHHoOCTb

["eHeTuyeckne xapakTepuCTUKN NONyNSALMN: BHYTPEHHEE reHeTU4eckKoe eMHCTBO
["leHeTMYecKkme xapakTepuCcTUkKm nonynsaunn: AMHaMm4yeckoe paBHoBecue oTaesNbHbIX FreHOTUMNOoB

31. OkocuncTembl

[MoHsATUE 9KOCUCTEMBI

OneMeHTbl 3KocncTeM (broTon, buoLeHo3)

BuoTtnyeckas cTpykTypa aKoCUCTeM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI
Bnabl npypoaHbIx aKoCcKUcTeM (03epo, nec, NycTbiHA, TyHApa, okeaH, buocdepa)
[Mvwesble (Tpodudeckne) uenu, nupammnapl

DHepreTnyeckne NoTokn B akocuctTemax, npasmno 10%

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

Mpenenbl TonepaHTHOCTH

Cpena obuTtaHus n akonornyeckas Huwa

32. buocepa
buocgoepa
BewecTBo: XnBO€, KOCHOE, BroreHHoe, BMoKOCHOE

CeoxuMmyeckme yHKLUM XMBOro BelllecTsa: ra3oBas, KOHLEHTPaLWOHHas, 0eCTPYKTMBHAS,
cpenoobpasytollas, aHepretTuyeckas

BuoreHHaa murpaums aToMoB XMMUYECKNX 3NIEMEHTOB

Buoreoxummnyeckne NpuHUUNBLI MUTPALNN: CTPEMIIEHME K MAKCUMYMY NPOSBIIEHNS
BroreoxnuMmnyeckne npmMHUMNBLI MUrpaummn: 3BONOLMS BUOOB, yBENNYNBAIOWMX OUOrEHHYIO MUTpaLmMIo
BnnsiHne kocMuyeckmnx coakTopoB Ha Brocdepy: paanaumnoHHbIi GOOH, MarHUTHOE none, OOHOBOE
N3ny4yeHne, CONTHEYHO-3EMHblE CBA3U (renmobronorus)

33. Yenosek B broccepe

[ManeoHTONOrNS
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AHTpOroreHes

OcCHoOBHble aTanbl aHTponoreHesa

Heonutnyeckas pesonouns

IKonornyeckmne nocnencTsms HEONMMTUYECKON PEBONIOLMM
Kossontoums

Pacbl n pacoreHes

Bo3MOXHble nyTK 3BONIOLNKN YENoBEKA

Ponb coumnanbHbIx 1 BMONOrMYECKMX 3BOMIOLMOHHBIX (DaKTOPOB

34. 'nobanbHbI 9KONOrMYECKNiA KPU3NC

3arpssHeHne okpyxaroulen cpeapbl (MHrpeaneHTHoe, n3nyeckoe, LeCTPyKTUBHOE)
NHaukaTtopbl rnobanbHOro aKonornyeckoro kpuauca:

- NAPHUKOBbLIN apdoeKT

- NCTOLLEHME 030HOBOI0 CNos

- Aerpagauns necHolx, 3eMenbHbIX, BOOHbIX PecypcoB

- CHUXeHne bropasHoobpasms

Hoocchepa BepHaackoro kak atan pa3sutusi brioccpepbl Npyu pa3yMHOM PEryivpoBaHny OTHOLWEHWNI
Yyenoseka v NPMpPoLbl

YcToumBoe pasButme kak KOMIPOMIUCC MeXAay CTPEM/IEHEM YeNoBE4YeCTBa Y O0BNETBOPSTb CBOM
noTpebHOCTM N HeOBXOAMMOCTBIO COXpaHeHUst bBriocdepbl Ans 6y nyLWwmMx NOKONEHWIA

TpeboBaHMs K HanMcaHuio pegepaTos.

TpeboBaHuWs K copepxaHuto pegpepara:

1) PedpepaT OonXeH Bk/o4YaTh B ce6S TUTYNbHbIA NUCT, OrnaBneHne, BBe4eHNe, OCHOBHYHO
coaepXaTeNbHyto 4acTb, 3aK/OYEHNE U CMIMCOK UCMONb30BaHHON NUTEpPaTypbI.

2) Ha tutynbHoM nucte BBepxy 0603Ha4aloTCsl Ha3BaHMe By3a 1 oakynbTeTa; B LeHTpe Nocne Cnos
"PEDEPAT" - HaumeHOBaHWe TeMbl, fanee cripasa - oamunns, UM U 0T4ECTBO ee aBTopa, HOMep
rpynnbl, oamMmnms, NMsl, OTYECTBO NPOBEPSIOWEro NpenoaasaTtens; BHU3Y - rof HanncaHus paboTbi.

3) Bo BBeaeHMM gaetcs aBTOpcKoe 06bsCHEHME 3HAYMMOCTM BbIBpaHHO TEMbI, €e aKkTyanbHOCTH, a
TakXxe onpenensaTcs uenb 1 3agadun astopa. Bo3aMoXHO Hanmyme aBToOpPCKON OLIEHKN MPOYMTaHHOK
Mo Teme, T.e. NOMbITKN NcTopuorpaduyeckoro ob3opa.

4) OcHoBHas coaepxaTtefibHas YacTb pedpepata AenvTcs Ha pas3aesibl, CoeANHEHHble obLiei
NIOTVIKOI aBTOPCKMX CyXaeHui. Kaxabli pasfaen OoMXeH NMeTb CBOe Ha3BaHmne U 0603Ha4YaTbcs 1 B
OrnaBneHnn, N B cogepxatenbHon yactu. Micnonb3oBaHne B pedoepaTe MbICNeR 1 BbIBOObI yHEHbIX
JOMMKHO COMPOBOXAATbCS CChINKaMUn Ha UX TPYAbl HA TEX CTpaHMLuax, rae OHN NpuBOAATCS.
Bo3MoXxHbI fBa BapmnaHTa CCbINoK: cpa3y B TEKCTE NOCNe NPUBEAEHHOrO CyXAEHNS nccnenosarens
- B CKOOKax nnn Ha cTpaHuLe BHU3Y - MOCNe BCEero CTPaHNYHOro Tekcra.

5) BakntoueHne npencrtaenseT coboi BbIBOAbI, K KOTOPbLIM NPULIEN aBTOP B pedynbraTe
03HaKOMNEeHNS ¢ N3bpaHHO TEMOI, NONbITKY aHann3a NpencTaBNeHUn 0 Held U Co3aaHNS
cobcTBeHHOro ee "BuaeHns”. laHHbln pa3gen paboTbl MOXET MMEHOBATLCSA NPOCTO: "BbiBOAbI".

6) B cnncok nutepartypbl CneayeT BHOCUTb NNLWb T€ UCCNef0BaHUS, KOTOPbIE AENCTBUTENBHO
NpoYMTaHbl U UCNONb30BaHbl aBTOPOM, a He Bce Te paboTbl, KOTOPblE 3HAKOMbI aBTOPY NMLWb MO
Ha3BaHNSM.

7) B conepxaHun pecdpbepara 0653atenbHO AOMKHA NPOCNEXMBATLCSA aBTOPCKAs NO3ULMUS.
TpeboBaHuMs K 0GpopMIEHUIO pedoepaTa

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

2) ObbeM pedbepaTta He MeHee 15 nucToB.

3) TekcT [onxeH ObiTb BbIMOHEH B MAWMHOMMCHOM BUAE, XOPOLWO OTPEeaakTUPOBaH.

4) B cny4ae HeobxoamMocTu pedpepaT MoXeT OblTb CHabXEH UNNKOCTPATUBHLIM MaTepuanom -
cxemamu, Tabnuuamu, guarpaMmmamu.

5) S3blk pedoepata AonxeH OblTb MPOCTbIM, MOHSTHLIM U FPAMOTHbIM.
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7.1. OcHoBHas nuTeparypa:

1.M'openos A.A. KoHLeNuMn COBpeEMEHHOrO eCTEeCTBO3HaHNS: y4eb. nocobue ans ctyn. By3os / A. A.
lopenos.-5-e n3na., nepepab. n gon..-Mocksa: Akagemns, 2010.-512 c. (395 ak3.)

2. KoHuenuumn coBpeMeHHOro ectectBo3HaHns: YuebHoe nocobre ansa ctyneHTos By3os / B.I1.
Bonpapes. - M.: Anbtha-M, 2009. - 464 c. //http://www.znanium.com/bookread.php?book=1857973.

3. TynuHos B.®. KoHuenuum coBpeMeHHOro ectectso3HaHmg. - M.: Jawkos n Ko, 2011. - 484 c.
//http://znanium.com/bookread.php?book=414982

7.2. lononHuTenbHasa nuteparypa:

AHTpononorus, XacaHosa, ['anns bynatosHa, 2013r.

1. KoHuenummn coBpeMeHHOro ectecTBo3HaHus: YuebHoe nocobue / H.MN. BawekuH, A.H. BawekunH;
Poccuiickas akapemuns npasocyaus. - M.: L PUOP v gp. , 2010. - 253 c.
http://www.znanium.com/bookread.php?book=193697

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

3. KoHuenuun coBpeMeHHOro eCTeCTBO3HaHMNS: COLMOryMaHnTapHasa nHtepnpetaums cneungoukm
COBPEMEHHOI Hayku: YyebHoe nocobue / T.I". Nlewkeswnu. - HALL NHdppa-M, 2013. - 335 c.
http://www.znanium.com/bookread.php?book=342109

7.3. UHTepHeT-pecypcChbl:
BospwwmHos b. KoHuenunn coBpeMeHHOro ectecTBo3HaHus -
http://www.intuit.ru/studies/courses/2299/599/info

BoHcosckuin C.B. CoBpeMeHHas eCTeCTBEHHOHAy4Has KapTuHa Mmpa -
http://lit.lib.ru/i/irhin_w_j/vonsovsky.shtml

Hedgenbes [0.A., boposckux B.C., Nanees A.W., BepaoHukosa B.M., Iémun C.A., MNMaxunwes O.10
EcTtecTBeHHOHay4Has kapTuHa mmpa 4 1. -
http://www.kpfu.ru/docs/F2109597418/%CA%D1%C5_1.pdf

Hedbenbes [0.A., boposckux B.C., Nanees A.U., bepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTBeHHOHay4YHas KapTuHa Mmpa y 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

OnnariH cnosapu n aHumknonenuu - http://dic.academic.ru/
Poccuiicckas actpoHomuydeckas cetb - http://www.astronet.ru/
OneMmeHThbI - http://elementy.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHve gncuunnuHbl "ECTecTBEHHOHay4YHas kapTuHa mupa" npeanonaraeT NCNonb3oBaHne
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro 06ecneyeHmns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-meToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHBI UMEETCS B HANNYun B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnmnoPoccurka", BocTyn K KOTOPOK NPenocTas/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx poOCCUnCKnxX
n3nartenbCTB ryMaHUTapHOW nuTepaTypbl, U30aHUS HA aHTIMACKOM A3biKe BeayLMX aMePUKaHCKNX 1
€BPONenCcKMX N3naTenbCTB, a TakXe peakue n ManoTupaxHble N30aHns POCCUNCKUX pernoHanbHbIX
By30B. 9bC "BbubnunoPoccurka" obecneynBaeT WNPOKKIA 3aKOHHbI JOCTYN K HE0OX0AUMbIM A/1s
obpasoBaTesibHOro npoLecca n3aaHusaM ¢ UCMoib30BaHMEM MHHOBALIMOHHBIX TEXHONOMMIA 1
COOTBETCTBYET BCEM TpeboBaHUSIM dpelepalnbHbIX rOCy1apCTBEHHbIX 0Opa3oBaTenbHbIX CTAHAAPTOB
Bbicluero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CrneunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTenbHbIX CTAHOAPTOB U BKNOYaEeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKkoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Ins obecneyeHns ycnewHoro y4ebHOro npouecca Ha CEMMHAPCKNX 3aHATUAX NO ANCLMMNINHE
"EcTecTBeHHOHay4Has kapTuHa Mmpa" OOMXKEH UCMONb30BaTbCS KOMMbIOTEPHbIA Knacc ans
NpoBeOEHNS TECTOBbIX 3aHATUIA U npocmoTpa DVD-anckos no temam, Tpebytowmm 6onee rnybokoro
OCBOEHMS NpY MOMOLLM BMU3yanusaunm Ha gucnnee (npoucxoxaeHue n asonouns BeceneHHom,
npouecchl B Hegpax ConHua v 38e3[, BHYTPUKNETOYHbIE Npouecchl 1 T7.4.) Bo3MOXHO nposeaeHune
HEKOTOPbIX NEKLUMOHHBIX 3aHATWIA C NPUMEHEHUEM MYNbTUMELNAHOrO 060pyn0oBaHMS
(BMOoeonpoekTopa, HoyTbyka) Unun HarnsagHbIX CPeacTB 0byYeHus.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHunto 050100.62 "MNeparorunyeckoe obpasoBaHme” 1 NPoUI0 NOArOTOBKM VMIHOCTPaHHbIN
A3bIK Y BTOPON NHOCTPAHHbIN 53bIK .
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