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Mporpammy oucumnnuHbl paspabotan(a)(n) accucteHt, 6/c bepaHukosa B.M. kadbenpa
BbIYUCAUTENbHOM (OU3NKN 1 MOLENMPOBaHMS (PUINYECKMX MPOLLECCOB HAay4YHO-Neaarornyeckoe
otoenenue , Venera.Berdnikova@ksu.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 2 Kypce, 4 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
LLincpp komnereHumu npuobpeTaemMon KOMMNEeTeHL MU
OK-1 (obwe BNafeeT KyNbTypoW MblWwneHus, cnocobeH Kk 060bwweHuto,
(0bLeKkynbTypHbIE aHanuay, BOCAPUATUIO MHCpOpMaLUK, NOCTaHOBKE Lenu 1
KOMreTeHuunn) BblIGOpY NyTei eé NOCTUXEHNS
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Mporpamma omcumnnmHel "EcTecTBeHHOHay4Has kapTuHa Mupa”; 050100.62 Meparoruyeckoe obpasoBaHue; accucTeHT, 6/c bepaHukosa

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
K-11
86meK(?1?>LTu HblE rOTOB UCMONb30BaTb OCHOBHbIE METOAbI 3AWMTbI OT BO3MOXHbIX
KOMneTéHulXV?) NOCNeaCTBUA aBapwiA, KaTacTpod, CTUXMIAHBIX 6eCTBUIA
cnocobeH NoHMMaTb CYLWHOCTb U 3HaYeHne MHpopMauun B
OK-12 (06 pPa3BMTNM COBPEMEHHOIO MHAPOPMALIMOHHOr0 0bLecTBa,
(0BUIEKYNbTYPHbIE CO3HaBaTb OMacHOCTU 1 Yrpo3bl, BO3HUKAKOWMWE B 3TOM
KOMneT)(;HuvYM) npouecce, cobntoaate OCHOBHblE TpeboBaHMS
MHGPOPMaLIMOHHOI 6e30MacHOCTW, B TOM YMC/E 3alUUTDI
rocy0apCTBEHHOM TalHbl
OK-3 (o6iue CNOCOBHOCTb NOHMMATbL 3HAYEHUE KYNbTypPbl Kak OOPMbI
(0BlLIEKyNbTYPHbIE 4eI0BEeYeCKoro CylecTBoBaHNA 1 PykKOBOACTBOBATLCS B CBOEW
KOMI'IeT)éHLl,Vlela) NeATeNbHOCTM COBPEMEHHbBIMU MPUHLMNAMK TONEPaHTHOCTH,
aunanora u coTpygHuyecTsa
crnocobeH Ucnonb3oBaTh 3HAHNSI O COBPEMEHHOWA
OK-4 (obwe €CTeCTBEHHOHay4HOol KapTuHe Mupa B 0bpa3oBaTtenbHOn 1
(0bLweKynbTypHbIE npogoeccnoHanbHom OeaTenbHOCTU, MPUMEHSATb METOObI
KOMMeTeHLMN) MaTemaTunyeckor 06paboTkm MHpopMaUnmn, TEOPETNYECKOMO U
9KCMnepuMeHTanbHOro nccnenoBsaHus
OK-8 (o6iue rOTOB MCMONb30BaTb OCHOBHbLIE METOAbI, CNOCOObI M CpeacTea
(0BUEKyNbTYpHbIE NONyYyeHns, XpaHeHus, nepepaboTkn nHpopmMaLum, rotos
KomneTéHuv}(m) paboTaTtb C KOMMNbIOTEPOM KaK CPELCTBOM YrNpaBleHns
NHgoopMaLnen
[MK-10 (npo CNocobeH K UCMONb30BaHNIO OTEYECTBEHHOMO 1 3apybeXXHOoro
(MpodheccmoHanbHble onblTa opraHn3auumn KynbTypHO-NMPOCBETUTENbCKON
KOMMNeTeHuunm) neaTenbHOCTn
MK-11 (npo CNocobeH BbISIBNATb M UCMONb30BATb BO3MOXHOCTM
npogoeccnoHanbHble ermoHasnbHo KynbTypHoI obpa3oBaTenbHO cpenbl Ans
ynety C
KOMNeTeHLmm) opraHuMsauuu KynbTypHO-NPOCBETUTENbCKON OeATENIbHOCTM
MK-9 (n .
(npc?oéegg%Haanbl e cnocobeH npodheccnoHanbHO B3auMO4ENCTBOBATL C
KOMMETEH M) y4aCcTHUKaMM KyNbTypHO- MPOCBETUTENbCKON AEATENBHOCTH

B pe3ynbTarte oCBOEHNA ONCUNMJINHDBI CTYOEHT:

-nony4aet 6a3oBble €CTECTBEHHOHAYYHblE 3HAHUS B 06NacT! aCTPOHOMUM, OUIUKUN, XUMUN,
6VIOHOFVIVI, 3Konornn, CUHepreTukn n ap.;

- 3HAKOMUTbCSA C COBPEMEHHbBIMU npo6nemaM|/| n OOCTNXEHNSAMI B 06nacTn ecTeCcTBEeHHbIX HayK;
- packpbiBaeT NPpUYnNHbl 1 B3aMMOCBA3N Pa3/INYHbIX NPUPOLOHbIX ﬂBneHVII7I;

-OCO3HAET posib 1 MECTO Yenoseka B NpUPoLE;

- nony4aeT 3KOoJIorn4eckoe BOCrnmnTaHmne;

- NONyYaeT HaBbIKN OpraHn3auny caMmoCToATENbHON PaboTbl MPX NOArOTOBKE K CEMUHAPCKMM
3aHSATUSIM, HaBbIKW pedbepaTnBHOl paboTbl, paboTbl C MHTEPHET pecypcamni;

- pa3BMBaET HaBblKK NYONNYHbIX BbICTYMNIEHWIA.

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3a4€eT B 4 CeMeCTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO Asl AOMNycKa K 3a4eTy
28 6annos.
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86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto

TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
ay,oMTOpHOM paboThbl,
Paanen Henens MX TPYAOEeMKOCTb Tekywiume coopmbl
'D'"Kn"(")v"lr;,';vs""b'/ CemecTp emectpa (B yacax) KOHTponsi
Nek ImI1pa|(T|/|--|eC|(|/|eJ1a60paTop|-|b|e
u 3aHATUA pa601b|

Tema 1. Tema 1. Eeetggﬁpg;ame
EcTtectBO3HaHME 1 Haqupbm
Hay4yHoe No3HaHwue.

‘IMpocTpaHCcTBO, BpeMS, 4 2-5 8 8 0 ﬂgzgiﬂee
cummeTpus. CuctemHas sananme
opraHusauuns Mmatepuu.

Tema 2. Tema 2. :gr;‘;:’llm
Mopsook n 6ecnopsiook OMALHEE

.|B npupoae. 4 6-8 6 6 0 3anaHme
OBONIOLMOHHOE ecbepat
ecTeCTBO3HaHNe. pemep

TecTmpoBaHue
Tema 3. Tema 3. pedepat
NaHopama Hay4HbI

.|coBpeMeHHoro 4 9-10 4 4 0 noknan
€CTEeCTBO3HaHUS. nomMauHee
Bruocdepa n yenosex. 3ajaHve
Tema . NITorosas 4 0 0 0 3aver

" |doopma KOHTpoOns
Ntoro 18 18 0

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. Tema 1. EcTecTBO3HaHue n Hay4yHoe no3HaHue. lNpocTpaHCTBO, BpeMsi, CAMMETpUSI.
CucteMHas opraHM3auusa matepun.

neKuMnoHHoe 3aHsiTne (8 yaca(os)):

Nekuma 1 Nctopusa passutusa ectectso3HaHus Jlekums 2lpoctpaHcTeo, Bpems. CneunanbHas n
obwas Teopun oTHocutenbHocTn Nlekumsa 3 Meramup Jlekuns 4 Mukpommp

npaKkTudeckoe 3aHsitne (8 yaca(os)):

KETPOHHBH
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CemuHap 1 Tembl: 1. HayyHbii MeToa No3HaHMs 2. ECTeCTBO3HAHME 1 €ro ponb B KynbType. OTuka
Hay4HbIX nccnenosaHwuin. lNcesnoHayka 3. EctecTBeHHOHay4Hble KapTUHbI Mupa 4. Passutne
npeacrtaeneHnii o matepun BxogHoe TectuposaHme CemmnHap 2 Tembl: 5. Pazsntme npencrasneHuia
0 OBUXeHuu 6. Passntne npencraBneHnn o s3anMonencTsmm 7. [NprHUMnbl CAMMETPUN, 3aKOHbI
COxpaHeHus 8. 9BonoLma NnpeacTasneHnin o NpocTpaHcTee n BpemeHn CemnHap 3 Tembl: 9.
CneuvanbHas Teopus oTHocuTenbHocT 10. Obwas Teopust oTHocuTenbHocTn 11. Mukpo-, Makpo-,
Meramupbl. B3aanMocBsa3b CTPYKTYPHbIX YpOBHEN opraHu3auunmn matepum CemuHap 4 Tembl: 12.
OpraHusauns matepumn Ha or3n4eckom ypoBHe. MNpouecchbl Ha OM3NYECKOM YPOBHE OpraHn3aumnm
maTepun 13. OpraHmsaums matepumn Ha XMMM4eCckoM ypoBHe. poLecchbl Ha XUMUYECKOM YPOBHE
opraHuzaummn matepum 14. OcobeHHOCTN BUONOrMYECKOro YPOBHS OpraHM3aumnm MaTepun.
MonekynsipHble OCHOBbI XW3HWU TecTpoBaHue no nepsomMy MOLYNO

Tema 2. Tema 2. Mopsinok n 6ecnopsifok B npupone. DBOMIOLMOHHOE eCTECTBO3HaHUE.
neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Nexkunsa 5 CuHepretuka Jlekumna 6 Kocmonorus Jlekuns 7 KocMoroHus

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

CemuHap 5 Tembl: 1. InHamnyeckue n ctatucTmyeckue 3akOHOMEPHOCTU B npupode 2. KoHuenumm
KBaHTOBOW MexaHuku 3. MprnHumn Bo3pacTtaHmsa aHTponun CemuHap 6 Tembl: 4. 3aKOHOMEPHOCTH
camoopraHmzauunun.l1puHUmMnbl yHMBepcanbHOro asontounoHnama 5. Kocmonorna Cemunap 7 Tembl:
6. KocmoroHus 7. ["'eonornyeckas asontoums 8. lNponcxoxaeHme XunsHu

Tema 3. Tema 3. NaHoOpama coBpeMeHHOro ectecTBo3HaHus. buocoepa v yenosexk.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

INekuns 8 MpouncxoxaeHne Xn3Hn Ha 3emne Jlekums 9 AHTponoreHea

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

CemuHap 8 Tembl: 1. Buonoruyeckunii aBonoUMOHN3M 2. cTopursa Xn3Hn Ha 3emne n MetToabl
nccnenosaHus apontounn 3. NeHeTrka n asontoumns 4. Okocnctembl CemuHap 9 Tembl: 5. Brocdepa
6. YenoBek B bruocgoepe 7. MobanbHblil 3KONOrMYeckuin Kpnanc TecTUpoBaHUE Mo BTOPOMY U
TpeTbeMy MOLynO

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNUHBI (MOAYNS)

Buabi
N Paznen Cemectn| HeAens | camocrosTenbHoit [TpynoemkocTh ;%%"g:‘o';g:ng;
AucumnnuHbl Plcemectpa pa6orbl (B yacax) 260Thl
CTYZleHTOB P
noaroToBkKa
JOoMallHero 2 AomalHee
3apaHuve
Tema 1. Tema 1. 3aaaHnA
EctectBo3HaHME 1 NoOAroToBKa K
1 Hay4Hoe no3HaHue. 4 0.5 Hay4HOMY 4 Hay4Hbl 0OKNan
‘IMpocTpaHCcTBO, BpEMS, noknany
cummeTpus. CuctemHas NOOroTOBKA K 4 ]
opraHusaums MaTepuu. pecpepaty pecpepa
NnoaroToBka K
TECTMPOBAHMIO 2 TecTupoBaHue
noaroToBkKa
JoMallHero 2 AomauHee
Tema 2. Tema 2. 3a0aHus 3apaHve
Mopsimok 1 6ecnopsaok
2 |8 npupoze. 4 6.8 [noAroToska k )
SBOMOLMOHHOE Hay4YHOMY 4 Hay4HbIA ooknag
ecTecTBO3HaHVe. Aoknany
noaroToeka K
pedeparty 4 pegoepar
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
nonroToeka
A JomalHee
JoMallHero 2 sananue
3afaHus
IIZﬁiSéMTaeMa 8. noaroToBka K
Hay4YHOM 4 Hay4HbIA goknag
3.|COBpEeMEHHOro 4 9-10 y y y
noknany
€CTeCTBO3HaHuS. NOLrOTOBKA K
Buocdepa n yenosex. 4 T
tpep pechepaty pedoepa
NOAroTOBKa K
TECTVPOBAHMIO 4 TecTupoBaHue
Ntoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

MporpamMmoli Kypca npenycMoTPeHbl pasnnyHble opMbl MPOBEAEHUS NEKLNIA: MHGIOPMAaLMOHHbIE
nekumnn, NpobnemMHbIe NEKLMM C dNIEMEHTAMMN 3BPUCTUYECKON Becenbl, NeKLUUN C ONMOPHbBIM
KOHCNEKTUPOBAHNEM, NEKUMM-BU3yanu3aumm. NpoBeneHne CEMNHAPOB B BUAE KOMMbIOTEPHbIX
npeseHTauunin n obcyxaeHve matepmana rno Teme B 0OpMe AMCKYCCUIA.

OcBoeHue Kypca npeanonaraeT BbiNOMHEHVE OOMAWHNX 3a4aHWIA, KOTOPbIE 3aK/HYalTCS B
COCTaBneHNe CNoBaps TEPMMHOB Hay4HbIX AOKNAL0B U

NOAroTOBKE NPE3eHTauuii No TEMaM Hay4HbIX AOKNAL0B.

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Tema 1. EcTecTBO3HaHMe M Hay4yHoe no3HaHue. MpocTpaHCTBO, BpeMsi, CAMMETPHUSI.
CucrtemHasi opraHu3auus MaTepum.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:
cnoBapb TEPMMNHOB K HAY4YHOMY goknany
Hayl-le||7| Ooknag , npuMepHbIe BOMPOCHI:

1. HayyHbIn MeTO NO3HaHUA 2. ECTECTBO3HAHME U €ro pofb B KyNbType. DTUKA Hay4HbIX
nccnenosaHui. lcesnoHayka 3. ECTeCTBeHHOHay4Hble KapTuHbl Mupa 4. PassuTtue npencrasneHum
0 mMaTepuu 5. Pazsutne npencraesneHnin o asmxeHun 6. Passutre npeacrasneHui o
B3ammoZencTeum 7. NpuHUUNBI CUMMETPUN, 3aKOHbI COXpaHeHns 8. DBONOUNS NPeacTaBNeHNn O
npocTpaHcTee 1 BpeMeHn 9. CrneunanbHas Teopusi oTHocutenbHocT 10. Obwas Teopust
oTHocuTenbHocTh 11. Mukpo-, Makpo-, Meramupsl. B3anmMocBs3b CTPYKTYPHbIX YPOBHEN OpraHn3aumm
maTepun 12. OpraHusauns matepumn Ha omnsany4eckom ypoBHe. Npouecchbl Ha OM3NYEeCKOM YPOBHE
opraHuadauuun matepun 13. OpraHnsaums MaTepum Ha XMMU4eCKoM ypoBHe. [pouecchl Ha
XUMNYECKOM YpOBHE opraHunsauumn matepumn 14. OcobeHHOCTM BNONOrMYeCcKoro ypoBHS opraHn3aumm
matepuun. MonekynspHble OCHOBbI XU3HU

pedepart , NpUMEpPHbIE TEMbI:

PerunctpaumnoHHbiii Homep 9022 5AE
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1. MNceBpoHay4Hoe 3HaHWe 2. bruoaTuka 3. ['eoueHTpryeckasa cuctema mupa lronemes n
renuoueHTpmnyeckas cuctema mupa KonepHuka 4. Kocmonoruyeckas mogens ®puamaHa 5.
BupTyanbHble YacTuubl 6. MpuHUuMnbl ganbHoaencTens u 6nunskoaenictTens 7. OnbIT
MaikenbcoHa-Mopnu 8. HepHblie gbipbl 9. KBasapbl n Mukpokeasapbl 10. AcTeponbl, KOMETHI,
meTeopbl 1 MeTeoputbl 11. CBepxHOBbIE 3BE3bl U Nynbcapbl 12. Sk3onnaHeTol 13. TéEMHasa maTepus
n aHeprusa 14. Osontoumns 38€34 15. OCHOBHbIE 3BE3aHbIE XapakTepucTmky 16. MNMepeHocumkn
doyHOaMeHTanbHbIX B3aumogenctenin 17. Metoabl nony4yeHne NCKYCCTBEHHbBIX PaAN0aKTUBHbIX
anemeHToB 18. CocTaB nany4yeHns npu pagnoakTmBHoctn 19. LlenHble peakumm geneHns TaxXenbix
aTtoMHbIx saep 20. Peakuun cnHTe3a nérkmnx atoMHblx saep 21. M3oTonbl, n3o6apbl, M30TOHbI 22.
Katanusatopbl 1 6nokatanusatopbl 23. [OHSTUE O XUMUYECKOI KUHETMKE 24. JIunuapbl 1 nx oyHKLNN
25. Yrnesogbl N NX oyHKLMN

TecTnpoBaHue , npmMMepHbIe BOMpPOChI:

TecTnpoBaHne No matepmany Nnepeoro Moayns, cogepxawmin 10 3agaHuii pasnnuyHoOm CNOXHOCTU U
Tuna. Bpems: 15-20 MuHyT.

Tema 2. Tema 2. Mopsnok n 6ecnopsifok B npupone. DBOMIOLMOHHOE eCTEeCTBO3HaHUe.
LoMmallHee 3afaHune , NpyUMepHbIe BONPOCHI:

cnosapb TEPMUHOB K Hay4HOMY OoKnagy

Hay4HbIA OKNa4 , NPMMEpPHbIE BOMPOCHI:

1. NnHamnyeckme n ctatucTnyeckme 3aKkOHOMepPHOCTN B nNpupoge 2. KoHuenumm KBaHTOBOW
mMexaHukn 3. NpuHUMn Bo3pactaHns aHTponumn 4. 3akOHOMEPHOCTM caMmoopraHnsaunn. MNpuHumnno
YHUBEpCcanbHOro asontoumoHnama 5. Kocmonorus 6. Kocmoronusa 7. ['eonornyeckas asonouns 8.
MponcxoxaeHne Xn3Hu

pedoepart , NpMMEpPHbIE TEMbI:

1. leTepMMHN3M (MexaHu(CTN)4eCKnin oeTepMUHN3M, nannacosa oOPMyIMpPoBKa MEXaHNYECKOro
neTepMrMHU3Ma, TpaekTopus) 2. [NpuMepbl CUCTEM C AUHAMUYECKUM XaoCOM (MNaHEeTHbIE CUCTEMBI,
noroga u Knumart, TypbyneHTHOCTb, (OOHAOBbIE PbIHKM, OTANYME Xaoca OT becnopsaka) 3.
BeposTHOCTb U cny4anHOCTb (CTatucTMyeckas 3akOHOMEPHOCTb, CpeaHee 3HavyeHue, qonykTyauunn)
4. MonekynspHo-kuHeTndeckas teopus (pacnpenenexHve (Makcsenna) Monekyn no cKopoctsim) 5.
MeToabl perncrTpaumm anemMeHTapHbix Yactuy, 6. bonbwon AgpoHHbii Konnangep 7. Ctatuctuyeckune
1 guHammu4yeckune Teopun 8. BonHOBbIE 1 KOPMYCKYNsipHble CBOMCTBA cBeTa 9. BonHoBbIe cBONCTBA
yacTtuy (oudppakums aneKTPoHOB, SNEKTPOHHbBIA MUKPOCKOM, MbICNIEHHbIA SKCMEPUMEHT ?
?mnkpockon Nen3eHbepra?) 10. CooTHoweHNe HeonpeaeneHHocTel [Mein3eHbepra 11.
IKCnepuMeHTanbHble 40Ka3aTeNnbCTBa CNOXHOM CTPYKTYpbl BakyyMa (adpdpekt Kasummpa, poxaeHue
SNEKTPOH-NO3UTPOHHbIX Nap B dnekTpuyeckom rnone) 12. NpuHumn 4ONONHNTENbHOCTN B KBAHTOBOW
MexaHuke 1 pyrux obnactsax no3HaHns 13. QHTponms (SHTPONUS OTKPbLITON CUCTEMbI,00pATUMbIE 1
HeobpaTMMble MPOLIECCHI, MOBELEHNE SHTPONMM NpY camoopraHnsauun) 14. MNMpumepsbl
camoopraHusauny B NpoCTEenWNX CUCTEMax (nasepHoe nuanyyeHve, a4enkn beHapa, peakuus
Benoycosa-XaboTnHckoro, cnupanbHble BonHbl) 15. Heobxonmmblie ycnosns camoopraHmsaunm n eé
noporoBblil xapakTep 16. MNpocTpaHcTBEHHbIE U BpeMeHHble MacluTabbl BcenerHoit 17. OueHka
BoadpacTta ConHua, 3emnu n nnaHet 18. ICTOYHMKN sHeprum 3s8e3a: TePMOSLEPHbIA CUHTES U
9Heprusa rpasntTaumnmoHHoro cxarmsa 19. Llnknel conHeyHom aktmeHOCTKU 20. TMnoTesbl 0
npoucxoxaeHun ConHua n nnaHet: rmnotesda Kanta ? Jlannaca, runotesa O.10. Wmnara 21. WWkana
9NEeKTPOMarHUTHbIX BONH 22. Hawa nnaHeta 3emns, ee popma, XMMMUYECKNiA coctas 23.
MarHutocthepa 3emnn 24. 3emMHas kopa 1 ee 9Bonouuns (reonornyeckast UICTopus)

Tema 3. Tema 3. [NlaHOpama coBpeMeHHOro ectectBo3HaHusa. buocoepa n yenosek.
IOoMallHee 3ajaHne , NPUMEPHbIE BOMPOCHI:

CcnoBapb TEPMMHOB K Hay4YHOMY OOKnagy

Hay4HbI Ooknag , NpUMepHble BOMPOCHI:

1. Brionornyecknii aBontouMoHnam 2. Ictopust XnM3Hu Ha 3emne u MeTofbl MCCnefoBaHNs 3BOMOLMM
3. leHeTnka n aBontoums 4. Skocuctembl 5. Buocoepa 6. Henosek B brocgepe 7. nobanbHbIl
aKonormnyeckuii kpmamc 1. buonornyecknii aBontioLmMoHn3m 2. Ictopus Xn3Hu Ha 3emne u MetTofbl
nccnenosaHus asonounn 3. NeHeTrka n aonoums 4. 9kocuctemol 5. buocepa 6. Henosek B
6uocopepe 7. MnobanbHbI 9KONOrMYECKNiA KPU3NC

pedoepart , NPUMEpPHbIE TEMbI:
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1. PapanoakTMBHOCTb Kak dpakTop Tennosoro 6anaHca 3emnu 2. CuHTETNYECKas TeopuUst 3BonoLnn 3.
ManeoHTonorus 4. N'eHHas nHxeHepns 5. Bugbl nameH4msocty 6. 3akoHbl I. MeHoens 7.
Yenoeeyeckme 6onesHn 1 HacNeaCcTBEHHOCTb 8. dkonornyeckune goaktopbl 9. Vctopus
oaomawHuBaHms XuBoTHblx 10. Cenekunst 11. AHTponoreHes 12. @opMbl BMOTUHECKNX OTHOLIEHWIA
13. Pacbl n pacoreHes 14. AHTpononorus 15. Bo3aMoxHble nyTu aBontouumn yenoseka 16. dnopa u
doayHa 17. Bupycobl 18. Baktepun 19. Penkue Bnabl pacTeHunin n XnuBoTHbix 20. 9konorus Poccun 21.
Myt BbIXO4A M3 COBPEMEHHOIO 9KOMOMMYECKOro Kpuamca 22. 9Konornyeckme katactpobl B
ncTopun 3emnm

TecTnpoeaHue , npmMMepHbIe BOMpPOChI:

TecTupoBaHve no Matepuanam BTOPOro 1 TPeTbero Moayns, Bkaovyaowmn B cebs 20 3anaHui
pasHoNM cTeneHn TpyaHocTn n tnna. Bpems: 25-30 MUHYT.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

Tesaypyc K 3a4éTHbIM BONpPOCaM:

1. Hay4Hbin MeTOq

Hay4HbIi MeTOL NO3HaHWUS

YPOBHU HAYYHOrO MNO3HAHWUSA: SMMUPUYECKNIA, TEOPETUYECKUIA

'mnoTesa

HayyHas Teopus

Teopema

Kputepun Hay4HOro 3HaHusi: 06 bEKTUBHOCTb, AOCTOBEPHOCTb, TOYHOCTb, CUCTEMHOCTb
MeToabl Hay4HOro No3HaHUs: HabnaeHWEe, 9KCNEPUMEHT, MHAYKUNS, OedyKLUUS, aHaNn3, CUHTES,
MoLennpoeaHne, abcTparnpoBaHmne

MpuHUMN BepudomKaLumm

MpvHUMN dranbcudmkaumm

[MpuHLMN cooTBETCTBUS

DyHKUMM Haykn: 06 bSICHUTENbHAS, onMcaTenbHas, NPOrHOCTMYeCKas, MMPOBO33pEHYECKas,
cucTeMaTmsnpyowas, npomM3BoaCcTBEHHO-NPakTnyeckas

2. EctecTBO3HaHMeE 1 ero posb B KyNnbType

EcTtecTBO3HaHME

EcTecTBeHHble Hayku: comaunka, XuMus, Gonorns, reonorus, aCTPoOHOMMS, 9KONOrns
OdudpdepeHunauns Hayk

NHTerpauuns Hayk

MaTtemaTuka Kak s3blk eCTECTBO3HAHNS

['yMaHUTapHble Hayku

EcTtecTBeHHOHay4Has KynbTypa

'ymaHuTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeXAY HAMU

3. 9T1uKa Hay4HbIX nccneposaHuin. lNcesnoHayka

DTNYECKME MPUHLMMBI HAY4YHbIX UCCNEeA0BaHWIA: CaAMOLEHHOCTb UCTUHBI, UICXOOHbIA KPUTULN3M,
cB0ob0a Hay4yHOro TBOPYECTBA, HOBM3HA HAYYHOr0 3HAHUS, PABEHCTBO YYEHbIX NEPeS NNLIOM
NCTWHbI, 06LWEeN0CTYMHOCTb NCTUHDI

lMceBooHayka

MNceBooHaykn: acTponorus, Napancmuxonorus, ygoonorus, buosHepreTnka, AeBMaHTHas Hayka
OTnnynTenbHble NPU3HaKM NCeBAOHAYKU: oparMeHTapHOCTb, HEKPUTUYECKUA NOAX04 K UCXOLHbIM
JNaHHbIM, HEBOCMNPUNMYMBOCTb K KPUTUKE, HECOOTBETCTBME pakTaM, OTCYTCTBUE 3aKOHOB,
HapyleHne 3TUYECKNX HOPM

Buoatuka .
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4. EcTecTBEHHOHAy4YHble KapTUHbI M1pa

Hay4yHas (ecTtecTBeHHOHay4Hasl) KapTUHa MMpa Kak obpa3Ho-unocodckoe 0b60buieHne
JOCTUXEHUN eCTECTBEHHbIX HayK

Hay4Hble KapTUHbI MMpa: MexaHu4eckas, anekTpoMarHnuTHas, Heknaccmuyeckas (1-s nonosmHa),
COBpPEMEHHAsS 3BONMOUNOHHAs (2-4 nonosuHa XX B. - Ha4Yano XXI BB.)

5. PassuTne npencraeneHunin o matepum

Martepus

dopMbl MaTeEpPUK: BELWECTBO, None, oU3NYeCcknin Bakyym

LunckpeTHoCTb

KOoHTUHyanbHoCTb

BupTtyanbHble yactuubl

OnemMeHTapHble YacTumubl

ATOMHO-MONeKynspHoe yyeHve

Y4yeHve o cocTase

YyeHne o CTpoeHun BellecTsa

6. Pa3BuTtre npencraBneHunii 0 oBUXeHUN

dopMbl ABMXEHMS MaTepUN: MexaHmyeckas, pusmyeckas, xummyeckas, bnonorunyeckas
B3anmocBsA3b oopM OBMXEHUS U UX HECBOAUMOCTb APYr K ApYry

JBuXeHve kak n3MeHeHne COCTOSAHNS

MexaHnyeckoe OBUXEHME, ero OCHOBHbIE XapakTepPUCTUKU: MatepuanbHas To4ka, Tpaektopus,
CKOPOCTb, yCKOpPEHUe, NyTb, UMMNYNbC Tena, MOMEHT UMNynbca

7. Passntre npencrasneHnin o B3aMMoLenCcTBuMm

dyHpamMeHTanbHble B3aUMOOENCTBUSA: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOe, CUNbHOE
XapakTepucTukn tpyHaoaMeHTanbHbIX B3aMMO4ENCTBIN

HanbHopencreune

bnuskognerictene

KBaHTOBO-N0ONEBOM MEXaHN3M Nepefayn B3anMoLencTBUi

MpuvHUKMN cyneprnosnuunm

8. MprHUKMMbI CUMMETPUKX, 32KOHbI COXPaHEHNS

[MoHsATWME CMMMETPUN B €CTECTBO3HAHUM

M3oTponHoCcTb

AHunsoTponus

WHBapmaHTHOCTb

OnOHOpOAHOCTb

[MpocTenwmre cMMMeTpUn (aCMMMETPUKN) NPOCTPAHCTBA U BPEMEHN U CBA3AHHbIE C HUMU 32KOHbI
COXpaHeHns (HecoxpaHeHuns)

Teopema Hetep

CuMMeTpurs NpUpoaHbIX 06 BEKTOB

Buabl cuMMeTpuii: reoMeTpryeckue, oMHaMmyeckme, KanmbpoBoyHbIe

CrvMMeTpusa n aCUMMETPUS XNBOTO

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKYN XMBOro

9. 9sonoUNA NpencTaBneHnin 0 NPOCTPaHCTBE U BPEMEHN

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

ABContoTHOE 1 OTHOCUTENIbHOE NPOCTPAHCTBO HbloTOHA

AbCconoTHOE 1 OTHOCUTENBHOE BpeMst HbloToHa

PeructpaunoHHblin Homep 9022 DAEKTPOHHEH
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Mwuposon agomp lNporpamma oucumnnnuHbl "EctecTtBeHHOHay4Hasa kapTnHa mmpa'; 050100.62
Meparornyeckoe obpasoBaHune; accucTeHT, 6/c bepoHnkosa

B.M.

PeructpaunoHHbiin Homep 9022

CtpaHnua 11 n3 22.

OnbiT MaikenbcoHa-Mopnu

MHBapmaHTHOCTb CKOPOCTHK CBEeTa

EOMHCTBO NpoCTpaHCTBa U BPEMEHU Kak (POPMbI CyLLECTBOBAHUS OBUXYLLENCS MaTepun B
COBPEMEHHOW Hay4YHOW KapTuHe Mmpa

10. CneumanbHas Teopus OTHOCUTENbHOCTH

CneuwnanbHas Teopus oTHocuTtenbHoctn (CTO)

VHepuwnanbHble cuctembl oTcHéTa

MpuHuUKMn oTHOCUTENbHOCTM [Tanunes

MpuHumnbl CTO: NPUHLMN OTHOCUTENBHOCTW, UHBAPMAHTHOCTb CKOPOCTU CBETa

Cnenctenga CTO: OTHOCUTENBHOCTb OOHOBPEMEHHOCTU, PENATUBMCTCKOE COKpaLLeHNE OJIHbI,
3amefnsieHne BpeMeHu, yBenmyeHne NHePTHOW Macchl B OBUXYLWENCS CUCTEMe KoopauHat
OTHOCUTENIbHO HEMOLBUXHOM CUCTEMbBI OTCYETA, MPOCTPaHCTBEHHO-BPEMEHHON MHTEPBAaN Mexay
COObITUSAMU, EFO MHBAPMAHTHOCTb, COXPaHEHNE NPUYMHHO-CNEACTBEHHbIX CBA3E MeXay
cobbITUSIMW, €ANHCTBO MPOCTPAHCTBA U BPEMEHW, NPOCTPAHCTBEHHO-BPEMEHHOW KOHTUHYYM,
SKBUWBANIEHTHOCTb Macchbl 1 3Heprum

11. O6was Teopusi OTHOCUTENBHOCTH

Obuwas Teopus otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENbHOCTMU Ha
HevHepLumanbHble CUCTEMbI OTCHEeTa

HeunHepunanbHble cUCTEMbl OTCHETA

MprHLUMN 3KBUBANEHTHOCTW rPaBUTALMOHHOIO NONS 1 CUM MHEPLK

omnupnyeckne nokasarensctea OTO:

- OTKNIOHEHMe ny4ya B none TaroteHms ConHua

- U3BMEHEHVEe 4YacTOTbl 3NEKTPOMarHUTHON BOSMHbI B NOMNE TArOTEHMS

- CMeleHne nepurenms opbutbl Mepkypus

[MoHsATHe rpaBUTaLMOHHOrO paaguyca

[paBnTaLMOHHbIA KONnanc

YepHble Obipbl

12. Mukpo-, Makpo-, Merammpsbl

CTpykTypbl Meramupa: 3se3bl, NnaHeTHbIE CUCTEMbI, ranakTuku, Mex3BéanHas cpena
Kputepun neneHunsa Ha MUKpOMUpP, MakpoMmnp n Mmerammp

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHo

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

SIBneHns, No3BONMBLUVE OLEHUTbL BPEMS CyllecTBoBaHUs BeceneHHol: adpdpekT [donnepa, 3akoH
Xabbna

XapakTtepucTuku 3Be3a, onpenensemMbie n3 HabnaeHniA: CBETUMOCTb (MOLWHOCTb U3NYYEHNS),
mMacca, paguyc, cnekTpasbHblii COCTaB U3Ny4eHNs

CneKkTp aneKTpoOMarHUTHbIX U3y4eHU (paanoBOHbI, MHOPPAKPACHbIA, BUOUMBINA,
yNnbTpagnoneToBblil AManas3oHbl, PEHTTEHOBCKOE U raMMa-u3sny4yeHue)

BceneHHas, MeTtaranakTtuka

CKonneHns 1 CBEPXCKOMNEHNS ranakTuk

Keaszapbl

KETPOHHBH
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MneyHbin MyTb - Hawa ManakTnka

Coctae ConHeYHOM CUCTEMbBI: MNaHeTbl, CIYTHUKM NAaHeT, acTeponibl, KOMETbI, METEOPOUAbI,
MarHUTHble NONs, NbiNeBas MaTepusl, CONHEYHbI BETEP U KOCMUYECKME Y4

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

Mnanetbl-ruranTol: KOnutep, CatypH, YpaH, HentyH

Mosic acteponaos

Ob6nako Opra .

Mosic Konnepa

Co3Be3aus - y4acTku 3Be30HOro Heba ¢ rpynnamu 3Be3a, BblAeNEeHHble NS OPUEHTUPOBKN 3BE3bl
VCTOYHMKN BHeprumn 3s8e3a;: TePMOSAEPHbIA CUHTE3 U SHEPTUS rPaBUTALLMOHHOMO CXaTus
lMnaHeTtapHble TyMaHHOCTM

[MraHTbl N CBEPXTrUraHThl

lMynbcap - HeMTpoHHas 3Be3na

CsepxHoBble 3B€34bl

NeunxeHns ConHua B ["anakTuke

ConHue - HopMmanbHas 3se3na

13. BaanmocBAa3b CTPYKTYPHbIX YPOBHEN opraHu3auumn matepum

LlenocTHoCTb npupoabl

CuncTeMHoCTb NpupoLbl

Mepapxu4HoCTb NpUpoabl U CUCTEM

AQONTMBHbBIE CBONCTBA (AAOUTUBHOCTD)

VHTerpaTtvBHble CBONCTBA (MHTErpaTtuBHOCTD)

Butanuam

PenykunoHnam

14. OpraHmsaums matepumn Ha OU3N4eCKOM YPOBHE

OneMeHTapHbIe YacTuLbl

OCHOBHble XxapakTepuCTUKN dNEMEHTaPHbIX YacTuL: Macca, 3apsf, CrvH, BPEMS XU3HU
Knaccundpmkauns anemeHTapHbIX YacTuu:

- M0 y4acTuio B OyHAAMEHTasbHbIX B3aMMOOENCTBUSAX (AAPOHbI, NENTOHbI)

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

- MO BPEMEHMN XN3HU: CTabuibHble, KBa3ncTabunbHble, HeCTabunbHble

[NepeHocumkn doyHOaMeHTabHbIX B3aMMOOENCTBUIA (POTOHbI, rPaBUTOHbI, MIOOHbI, ME3OHbI)
CnocobHOCTb 9NEMEHTAPHbIX YACTUL, K B3aVMHbIM MPEBPALLEHNSIM, HE HAPYLWAOWMM 32aKOHOB
COXpaHeHuns

duamnyeckoe rnone kak COBOKYMHOCTb BUPTYanbHbIX YaCTuL,

MprHLUMN TOXOECTBEHHOCTU YacTuL,

BakyyM kak COCTOSIHME Mons C HauMeHbLUe 3Hepruen, cocrosuee 13

BUPTYanbHbIX YacTu

15. [lpouecchl Ha prn3nyeckom ypoBHE opraHusauumn matepum

$IBneHne ecTeCcTBEHHON pagnoakTUBHOCTHU

3aKoH paamnoakTMBHOrO pacnaja kak CtaTUcTUY4eCKnin 3aKoH

CocTas n3ny4yeHus npy pagnoakTUBHOCTM

BbloeneHve aHepruv npu pagmoakTMBHOM pacnane

[MpeBpalleHns aneMeHTOB Npy paanoakTUBHOM pacnane

SoepHble peakumm paclienneHns aaep aToMos nog AeNCTBUEM HENTPOHOB

MeToabl nony4yeHne NCKYCCTBEHHbIX PaAMOaKTUBHbBIX 3N1IEMEHTOB

OTkpbITME aTOMHOr0 a4pa, U3MEpPEHME ero pa3amMepoBs, Macchl 1 3apsaa
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OHeprusa cBA3n HyKNOHOB A4Eep aTOMOB (OedyekT Macchbl)

Peakuuns uenHoro neneHns ypaHa

Peakumn cnHTE3a Nnerknx aToMHbIX S4ep U BblAENEHNE SHEPrum

Tunbl TepMOsiAEPHbIX peakLumin B 38e34aX U 3BONOLNS 3BE3[

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE

XUMNYECKNI SNEMEHT

ATom

3oTonsbl

OBoNOLMSA NpeacTaBneHnin 0 CTPOEHUN aToMa

KBaHTOBO-MexaHun4yeckast Mogesnb CTPOeHMs atoma

Monekyna kak KBaHTOBO-XMMMYyeckasa cucrtema

Karanuaartopbl 1 MHrMGUTOPHI

BuokaTtanusartopsbl (pepMeHTbI)

Monumepbl

MoHomepbl

lMepuoanyeckas cuctema

lNepuonmnyeckunin 3akoH . 1. Menneneesa

17. ['pouecchbl Ha XMMUYECKOM YPOBHE OpraHusauun matepum

Tennoeble agpdekTbl NPOLECCOB (3K30-, 3HO0TEPMUYECKME peakLnn)

[MoHATME O XMMUYECKOW KMHETUKE

dakTopbl, BAMSAKOWME HA PEAKLMOHHYIO CMOCOOHOCTL BEIWECTB: BIMSHMNE KOHLEHTPALNN - 3aKOH
JencTByolWmMX Macc

dakTopbl, BAMSAKOWME HA PEAKLMOHHYIO CNOCOOHOCTL BELECTB: BAMSHME TEMMEPATYPbI -NPaBuUIo
BaHT-Iodopa

SHeprusa akTnBaLun (3HepreTnyeckuin bapbep peakuum)

dakTopbl, BIMSAOWMNE HA PeaKLIMOHHYIO CMOCOOHOCTb BEWECTB: Katanms

MoHaTMe 06 aBTOKaTANM3e

MpuHuun Jle Wartenbe

18. OcobeHHOCTN BMONOrNYECKOro YpoBHS OpraHnsauum matepum

CunCTEeMHOCTb XM1BOro

Nepapxunyeckas opraHm3aums X1BOro: kneTka - eanHmua XuBoro, nonynsums, sua, 6MoueHos,
buoreoueHo3, buocdgepa

XUMMYeCKUNI COCTaB XMBOrO: aToOM yriepoa - rnaBHblil 3NIEMEHT XUBOr0, ero yHUKanbHble
0COBEHHOCTM

XUMMYEeCKUI COCTaB XMBOr0: BOAA, €€ POSib B XUBbIX OpraHm3max

XunMmnyeckunini CoCTaB XMBOro: 0OCOBEHHOCTU OpPraHn4yeckmx 6MONONMMEPOB - BLICOKAS MONEKynspHas
Macca, cnocobHoCcTb 06pa3oBbiBaTb HAAMONEKYNSIPHbIE CTPYKTYPbI

OTKPbITOCTb XMBbIX CUCTEM

OO6MeH BELWECTB 1 3HEPTUK

"lomMeocTas kak OTHOCUTESNIbHOE AMHaMNYeckoe NOCTOSAHCTBO COCTaBa M CBOWCTB BHYTPEHHeN cpenpbl
XWNBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XW3HU

Monunentuapl Kak NpeawecTBEHHNKN 6ENKOB

Benkun kak BbICOKOMONEKYNSPHbIE COEANHEHMS C OCOObIM KOMMIEKCOM CBOMCTB

AMUHOKMNCNOTbI - MOHOMEpPbI HefkoB

YpoBHM opraHm3aunm 6enKoBoi MONEKynbl (NePBUYHAS, BTOPUYHASA, TPETUYHAS, YETBEPTMYHAS)
dyHKUUM 6ENKOB: PePMEHTATMBHAS, PErYNATOPHAs, TPAHCMOPTHAS, 3almTHas, ABUraTenbHas
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Nunnabl N NX OYHKLUK: sHEepreTudeckas, nunuaHble MeMbpaHsbl

Yrneeonbl N nx PyHKUNN: aHepreTnyeckas, CTpyKTypHas

HykneoTnabl - MOHOMEPbI HYKNENHOBbLIX KUCOT

HykneunHosble kucnotbl (nonuHykneotngpl) - AHK, PHK

A30TUCTblE OCHOBaHUSA: aA€HWH, FyaHWH, LMTO3MH, TUMWH, ypauun

KoMnnemMeHTapHOCTb, KOMMNIEMeHTapHble Napbl a30TUCTbIX OCHOBaHMWM
KomnnemeHntapHocTtb uenenn [JHK - ocHoBa BaXXHENWMX PYHKLUNA: XpaHEHNS 1 nepenayun
HacnencTBeHHOW nHgopmaumm

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

KonoH

CBowicTBa reHeTM4eCcKoro Koga: TPUNAEeTHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHMBEPCaNbHOCTb, OTCYTCTBME 3HAKOB MPEenuHaHns mexay Tpunnetamm (KogoHamn)

20. nHamnyeckue n ctatMcTMyeckme 3aKkOHOMEpPHOCTH B Npupoae

JHetepmMnHnam

MexaHun(cTn)4eckmin [eTePMUHN3M

Nannacoea thopMynMpoBKa MEXaHMYECKOro eTepMnHu3Ma

JunHammnyeckuin xaoc

[MprMepbl CUCTEM C AMHAMNYECKMM Xa0COM: MNaHeTHbIe CUCTEMbI, noroga v

Knumart, TypbyneHTHOCTb, OOHO0BbIE PbIHKM

OT1nnyne xaoca ot becnopsaka

BeposTHOCTb

CnyyaHoCTb

CraTtnctnyeckas 3aKOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynspHo-KMHeTn4yeckas Teopus

Pacnpenenenne (Makceenna) Monekyn no ckopocTsam

Cratmctmyeckoe onncaHmne CoCToSHUS

dnykTyauuns

HunHamunyeckas Teopus

CraTtncTtunyeckas teopus

[MpvMepbl AMHAMUYECKUX TEOPUIA:

MexaHuka, aneKkTpoanHammka, TepMoanHaMuka, Teopus OTHOCUTENBHOCTH,
SBONIOLMOHHAs Teopus Jlamapka, Teopusi XUMUYECKOro CTPOEHUS

[MpyMepbl CTAaTUCTMYECKMX TEOPUI: MONEKYNSPHO-KNHETMYECKAS TEOPUS, KBAHTOBAS MexaHuKa u
Apyrve KBaHTOBble TEOPUW, 3BOMIOLMOHHAs Teopus [lapBrHa, MonekynspHas reHetuka
[MposiBneHne npmHuUMna COOTBETCTBUS: COOTHOWEHWE CTATUCTUYECKUX U ANHAMUYECKUX TEOPUI
(dmHamnyeckme Teopun Kak NnpmbnnxeHne n ynpouieHne 6onee TOYHbIX CTaTUCTUHECKNX TEOPUIA)
21. KoHuenuum KBaHTOBOW MEXaHWUKN

KopnyckynsapHo-BoOnHOBOM Oyann3m ceeta

BonHoBble cBoiCcTBa cBETA: UHTEPIepeHumns, anpakums, nonsapusaumns
KopnyckynspHble cBocTBa cBeTa: ooTo3(PdekT, AaBneHme ceeta, agodekt KomntoHa
KopnyckynsipHo-BONHOBOM Ayanunam kak Bceobliee CBOWCTBO Matepmm

[e Bpoiinb: obwasa noes n popmyna cBa3mn Mexay MMMNynbCOM YacTuubl 1 ee ANVHOW BOJHbI
BonHoeble cBoicTBa Yactuu: dudopakumnsa anekTpoHOB

MbICNEHHbIA 3KCNEPUMEHT - "Mukpockon ein3eHbepra”

CoOTHOLEHWE HeonpeaeneHHoCTen KoopanHaTa-nMnynbC (CKOPOCTb)
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COOTHOLEHWE HeonpeaeneHHOCTeN aHeprus-BpemMs

CoOTHOLWWEHWS HeornpeaeneHHoCTen Kak cneacTsme HEBO3MOXHOCTH

HEBO3MYLLAKOWNX N3MEPEHUI (M3MEPEHNE B KBAHTOBOW MEXAHWUKE Kak pe3ynbTaT B3auMOOenCTBUS
MUKPOOOBEKTA C Makponprnbopom)

COOTHOLWEHNS HeonpeaeneHHOCTen Kak pe3ynbTaT KBAHTOBbIX oyKTyauuia
IKCnepuMeHTanbHble 40Ka3aTeNnbCTBa CNOXHOM CTPYKTYpbl BakyyMa: agpdoekT

Kasumunpa, poxaeHne snekTpoH-NO3UTPOHHbBIX Nap B 3N1EKTPUYECKOM rose

MpyHLUMN 0ONOMHUTENBHOCTM B KBAHTOBOW MEXaHWUKe

B03MOXHbIEe 3HAYEHNS OU3NYECKMX BENNYNH: ONCKPETHBIA U HEMPEPbIBHbIA CNEKTP

22. [NprHUMN BO3pacTaHms aHTponuu

dopMbl 3HEPrUn: Tennosas, XMMMyeckas, MexaHmyeckas, anekrpuyeckas

[MNepBbli 3aKOH TEPMOANHAMUKN - 3aKOH COXPaHEHWS SHEPTX NMPU ee NpeBpalLeHnsxX
3aMkHyTas (M30N1MpoBaHHas) cucTeMa n He3aMkHyTas (OTKpblTas) cucrema
TepmoonHammyeckoe paBHoBecue

BTopon 3akoH TepMOAUHAMUKM KaK NPUHLUN BO3PACTaHNS SHTPOMUM B 3aMKHYTbIX CMCTEMaX
ObpaTtumble N HeobpaTUMble NPOLEeCChI

IHTPONNS Kak nsmepsiemas omsnyeckas senmymHa (npveeneHHas Tennora)

N3meHeHne aHTponuu Ten npu TennoobMeHe Mexay HUMK

Bropoit 3akoH TepMOAMHAMUKIM KaK MPUHLIMN HAnpaBneHHOCTH TennoobmeHa (0T ropsyero K
XONOOHOMY)

KayecTtBO (LEHHOCTb) SHEpPrum

Bblcokoka4yecTBeHHbIE (DOPMbI SHEPTUN: MEXaHNYecKas, anekTpuyeckas
Hu3kokayecTBeHHas dpopma sHepruu: Tennota

[MoHUXeHne ka4yecTBa TEMNNOBON SHEPTUM C MOHUXEHNEM TEMMNEPaTypbl

SHTponMs kak mepa becnopsiaka

Bropoi 3aKoH TepMoaMHaMMKKM Kak NPUHLMN HapacTaHmusa becnopsaaka n paspyweHms CTPyKTyp
IHTPONUS Kak Mepa OTCYTCTBUS UHpOpMaLLMK

OcHOBHOI NapafoKc 9BOMOLMOHHON KapTUHbI MMpa: 3aKOHOMEPHOCTb 9BONOLNKN HA dOOHE
BceobLlero pocta aHTPoONMm

OHTPONNS OTKPLITON CUCTEMBI: MPOM3BOACTBO SHTPOMNUN B CUCTEME, BXOOSIWMNA N BbIXOASALNIA
MOTOKW SHTpOMNUK

TepmoanHamuka XusHu: gobbiBaHne ynopsLo4EHHOCTM N3 OKpyXatower cpeapl

23. 3aKOHOMepHOCTM caMmoopraHnsaunn. MNpuHUUnGN yHMBepcanbHOro 3BONOLNOHU3MA
CuviHepreTuka - Teopusi caMoopraHnsaumm

CamoopraHusaums (B NPUPOAHbIX U COLManbHbIX CUCTEMAX)

[MprMepbl camoopraHmsaumm B NPOCTENWMX CUCTEMAX: NasepHOe n3ny4eHne, suenkn benapa,
peakuns benoycosa->XaboTMHCKOro, cnupanbHbie BOMHbI

HepasHoBecHas cucrtema

[MoTokm (BewecTBa, aHepruuv, 3apsna v T.4.) B HEPaBHOBECHbIX CUCTEMAaX

Heobxonommble yCnoBmns camoopraHM3aunn: HepaBHOBECHOCTb U HENMHEHOCTb

[Moporosbii xapakTep (BHE3AMHOCTb) CaMOOpraHn3aumm

Touka budpypkaumm Kak MOMEHT Kpuanca, NoTepu yCTONYNBOCTU

PocTt donykTtyaumin B6nmam Toukmn bucpypkaumnm (TeopeTmyeckoe nonoXeHne n npumepsbi)
Crabunuzaums conykTyauuia 3a To4kom brudpypkaumm (nopsaok M3 xaoca)

CVHXpOHU3aLMs HYacTe CUCTEMbI B pe3ynbTate camoopraHm3anmm

HeB03MOXHOCTb TOYHOro NPOrHo3a by aylwero 3a To4Kon brdpypkaumm

[MoHWXeHWe 3HTPOMUN CUCTEMbI MPU CaMOOopraHM3aunm
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[MoBbiwWeHWe 3HTPOMUKN OKPYXaroLwein cpedbl Npy camoopraHn3aumm

dunccnnaums (paccesHne) aHeprum B HepPaBHOBECHOW CUCTEME

YHuBepcarnbHbIi 3BONIOLMOHM3M KaK Hay4yHasi mporpamMma COBPEMEHHOCTU, ero uenu

MprHLMNbI YHMBEPCANbHOr0 3BOMIOLMOHN3MA:

- BCE CyLWeCTBYET B pa3BmTum;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLIECCOB CAMOOpraHn3aumu;

- 3aKOHbI NPMPOAbI Kak NPUHUMUMBLI 0T6opa AOMYCTUMbBIX COCTOSIHUA N3 BCEX MbICIIUMbIX;

- pyHOaMeHTanbHas n HeycTpaHuMas posb Cny4aHOCTU N HEONPEeaeneHHOCTH;

- pa3BuUTUE KaK YepeaoBaHNe MeasIEHHbIX KONMMYECTBEHHbIX U ObICTPbIX KAYECTBEHHbIX U3MEHEHWIA
(6ucpypkauni);

- HenpeackasyemocTb NyTW Bbixo4a M3 To4kM budbypkauun (npownoe BnMseT Ha byayuee, HO He
onpenensiet ero);

- YCTONYMBOCTb U HAOEXHOCTb NPUPOAHBIX CUCTEM Kak pe3ynbTaT UX MOCTOSAHHOrO OOHOBNEHWS;
- KO3BONIOLMSA pa3BMBAIOLENCS CUCTEMbI U OKpYyXalolern cpepl

24. Kocmonorus

Kocmonorus - Hayka o cTpoeHun n asonounmn BceneHHomn

OLHOPOAHOCTL M N30TPONHOCTL BeeneHHol B 6onblumx macwtabax

XvMunyeckum coctae BceneHHowm - gaHHble CnekTpanbHOro aHannaa

Mognenv 6eckoHe4Ho B MPOCTPaHCTBE CTauMoHapHo BeceneHHol

Kocmonornyeckas mogenb HectaumoHapHon BeceneHHon SinHwTenHa-PpuamaHa

PasnuyHble cueHapum pa3sntua BeceneHHoit: otkpbiTas, nynbcupyowas 1 3akpbitas MOgenm
9BOIOLNM

MNpobnema n3mepeHns cpenHen NNOTHOCTM BeeneHHo

Teopwus Bonbworo B3pbiea (. [amoB)

SKkcneprMeHTanbHbIE MOATBEPXAEHUS Teopun BONbWOro B3pbiBa: NpeackasaHne Temneparypbl
(POHOBOr0 MMKPOBOJTHOBOIO M3/y4eHUst 1 0OHapyXeHne PeNMKTOBOro OoHa M3yyYeHuns
Mpobnema KoCMONOrMyeckor NOCTOSHHOM Xabna v oueHka Bo3pacta BceneHHoi

OcHoBHble HabnogatenbHble TECTbl TEOPUM: PACMPOCTPAHEHHOCTb NTEMKNX 9NEMEHTOB B KOCMOCE,
npobnema CMHryNspHOro COCTOSIHMSA, OTKPbITUE U UCCNeAoBaHNe KpynHoMacwWwTabHOM CTPYKTypbl
BceneHHown, rpaBnTaUMOHHbIE NNH3bI

Mpobnema TeMHO MaTepum

YcTonymsoctb BceneHHOM 1 aHTPOMHbIA NPUHLMN

25. KocMoroHus

KocMoroHus - pasnen acTpoHOMUW, U3YYalowWnin NPOUCXOXAEHNE U Pa3BUTME KOCMUYECKUX TEN U UX
cucTem.

Sprogunyeckas runotesa, NO3BONAOWAS BOCCTAHOBUTb UCTOPUIO OTAENBbHOIO 06bekTa no
HabntoAeHN0 MHOTUX 0O bEKTOB, HAXOAAWMXCS HA Pa3HbIX 3Tanax aBoMoLMM

PacnpeneneHne 3Be3n no crnekTpam 1 CBeTUMOCTSM (anarpamma [epuwnpyHdra - Peccena),
oTpaxarowas MoLenb 3B0NoUMM 3Be3/bl B 3aBMCUMOCTN OT €€ MaccChbl.

CnekTpbl 3B€34, S3HEPrns 3se3f,

Stanbl 0bpa3oBaHuUs 38e3/bl

JTanbl 3BONIOLMM 3BE34 NPKN pasHblX Maccax

Mogenb BHyTpeHHero ctpoeHmns ConHua

Komnnekc ConHeYHOM akTUBHOCTM

LInknbl CONHEYHOW aKTUBHOCTM, NPU3HAKW YCUNEHUS CONHEYHON aKTUBHOCTU 1 MPUYUHDI
ConHevyHoe nanyyeHne, CoONHeYHbIN BeTEP, CONHEYHO-3EMHbIE CBSA3N

MarnuTHble nons ConHua n nnaHeTt
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OueHka Bodpacta ConHua, 3emMnun n nnaHet

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

26. ["'eonornyeckas aponoLms

Hawa nnaHeta 3emns, ee poopma, XMMUYECKNIA COCTaB

MarHuTtocdepa 3emnn, CTPyKTypa MarHMTHOrO Nons, ABMXEHMNS MarHUTHbLIX NOKOCOB
BHyTpeHHue o0b6onoykn 3emnn n MeToabl UCccnenoBaHus ee rnybuH (ceicMopa3ssenka)
OnekTpuyeckoe none 3eMnun, aNeKTpPoOMarHMTHbIE BpaweHns B aape 3eMnun 1 NpoLecchl Ha
NMOBEPXHOCTK

3eMHas Kopa 1 ee aBonouns (reonormdyeckas MCTopus)

OkeaHunyeckas 1 KOHTUHeHTaNnbHasa 3eMHas Kopa, CBS3b ee 3BOMOLMUN C SBOMOLMEN XMNBOrO HA Hel
Mpouecchl camoopraHnsaunm B ropHbIX nopoaax

Mpouecchl B naHOwagTHON cdhepe

N3nydyeHune 3emnum kak HarpeToro tena

OHTPONUIAHBIA banaHc 3emnu

PaanoakTnBHOCTb Kak hakTop TennoBoro 6anaHca 3emnm

Bo3HnkHOBEHWE okeaHoB 1 aTMocdepbl

ATMocdbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaoeHne CoONHEYHOro ceBeTa Yepes atmocqgepy

O30HOBbIV CMON U NPUYNHBI €r0 U3MEHEHUS

Knumat 3emnu, onpenensiemblii npoueccamm TennoobmMeHa, BnaroobMeHa 1 LnMpKynsiumm
aTtMmocadoepbl

M'maopocdoepa 3emnu, Boaa U Xn3Hb

BosHukHoBeHME Buocdepbl Kak pesynbTaT reonornyeckoi sBonoLmMmn 3emnm

27. lNpouncxoxoeHne XnsHu

MepBnyHas atMocdepa 3emnu

ABUNOreHHbIN CMHTE3

MepBUYHBbIA ByNbOH

Mpenbuonornyeckuini ot6op

MoHATMe 0 Bronornyecknx MembpaHax

Koauepsartbl

"eTepoTpodbl

ABTOTPOMHI

AHaspobbl

A3pobbl

[MpokapuroThbl

DyKapuoTbl

ronobnos

eHobuno3

VicTopuyeckune KOHLENLMU MPOUCXOXAEHNS XNU3HWN: KpeaunoHN3M, runotesa naHcnepMmmu,
04HOKpAaTHbIA abroreHes, MOCTOSIHHOE CamM03apPOXAeHNe, CTaUMOHAPHOe COCTOSIHNE
28. bruonorn4yeckuin 3BoONOLNOHN3M

dsontouns, ee atpmnbyTbl: CAaMONPON3BONbHOCTb, HEOOPATMMOCTb, HAaNPaBNEHHOCTb
OBOMOLUNOHHASA KOHUenuns Jlamapka

HapsrHn3m

CanbTtaumoHnam

CurHTeTMYecKas Teopust 3BONOLNN:
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MonekynsipHas asoniouns

"eHodboHA

OnemMeHTapHas 9BOMOLUMOHHAS CTPYKTypa - nonynsauus

ONeMeHTapHbIA HACNEACTBEHHbIA MaTepuan - reHOOHA Nonynsaunm

OneMeHTapHoe SIBNEeHNe 3BONKOLUNN - U3MEHEHNE FreHOGOHAA NoNyNsLnn

OneMeHTapHble 3BONIOLMOHHbIE (PAKTOPbI: MyTaUMOHHbIA Npouecc, NONynsaUMOHHbIE BOSHbI,
N30nauusl, eCTECTBEHHbIA 0TOOP

Bopbba 3a cyuwecTBoBaHme

dopmbl 0TOOPA: ABUXYLWMIA, CTAOUAN3NPYIOWNIA, ON3PYNTUBHDIN

Makpoasontouus

HueepreHuns

29. VicTopuns Xun3HN Ha 3emne 1 METOAbl UCCNen0BaHNS 3BONIOLNN
["eonornyeckune apbl 1 Nepnogbl

CBA3b rpaHu1L Mexay apamm ¢ reonorm4eckMMmn n NaneoHToNormM4ecKuMm N3MEHEHNSAMN
HekoTopble BaxHenwme apoMopdo3bl: POTOCUMHTES, 3yKapuoTbl, MHOFOKIETOYHOCTb, CKeneT
OCHOBHblE TaKCOHOMUYECKME TPYNMbl PACTEHUN N XUBOTHbLIX U MOCNEA0BATENbHOCTb MX 9BONMOLMN:
MOJIIKOCKM, PbiObl, 3eMHOBOAHbIE (aMdprnburn), NpecMbikatowmecs (PenTunmm), NTULbI,
MAeKonuTarowme, ronoCEMeHHbIE, MOKPbITOCEMEHHbIE, LIBETKOBbIE

[MpokapuroThbl

dunoreHes

OHToreHes

Apantaums

ApomMopgoo3

MoHATMe o donope, oayHe

MeTtonbl nccnenoBaHUS 3BONOLMMN: NANEOHTONOMNS (MCKoNaeMble NepexoaHble OOPMbI,
naneoHTONorM4yeckne psabl, NocnenoBaTenbHOCTb NCKONaeMbix GOOPM)

MeTonbl nccnenoBaHust aBonoLUnn: buoreorpadoust (ConocTasneHne BUOOBOro coctaBa C UcTopureit
TepPPUTOPUIA, OCTPOBHbBIE OOPMbI, PENUKTDI)

MeTtonbl nccnenoBaHUs 9BONOLUK: MOPAONOrnyeckne MeToabl (YCTaHOBEHME CBA3M MEXOY
CXOACTBOM CTPOEHNS N POACTBOM CPaBHMBAEMbIX (POPM, PYAMMEHTAPHbIE OPraHbl, aTaBn3Mmbl)
MeTonbl nccnenoBaHUs aBONOLMN: aMOpPMONOrnyeckne MeToabl (3apoableBOe CXOACTBO, MPUHLMN
pekanuTynaumm)

MeTonbl ccnenoBaHUs 3BONIOLNN: FTEHETUYECKME METOAbI, METOObl BMOXUMUN 1 MONEKYNSIPHOWA
6uonorun, MeToabl MOLENNPOBAHMS, 9KONOrMYECKNEe METOOb

30. ['eHeTnka 1 aBonouUa

eHeTyKa

leH

Annenb

XpOMOCOMbI

"eHOM

["eHoTUN

deHoTnN

CBolicTBa reHeTM4eCckoro Matepuana: QUCKPETHOCTb, HENPEPbLIBHOCTb, IMHEAHOCTb, OTHOCUTENIbHAS

cTabunbHOCTb
I3aMeH4YnBOCTb: Hacnegyemas (reHoTunuyeckas, MytTaunoHHas)
I3MeH4MBOCTb: HeHacnegyemas (gpeHoTunuyeckas, MoanukaumnoHHas)
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MyTtareHHble dpakTopbl

MpyymnHbl MyTaUKiA

CsowicTBa MyTauui

Ponb MyTaLmin B 9BOMOLMOHHOM Npouecce

MonynaunoHHas reHeTuka

["eHeTu4eckne xapakTepuCTUKN NONyNSALMK: HACNeOCTBEHHAs reTeporeHHOCTb

"eHeTuYeckme xapakTepUCTUKN NONYyNSALMN: BHYTPEHHEE rEHETMYECKOe €ANHCTBO
["eHeTu4eckre xapakTepuCTUKN NONyNSALMK: AMHAMUYECKOEe paBHOBECUE OTAENbHbIX FEHOTUMOB
31. 9kocmcTembl

[MoHsATHE aKoCMCTEMBI

BuoTtnyeckas cTpykTypa aKocucTeM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI

Buabl npypoaHbIX 9KOCUCTEM (03€PO0, Nec, NyCTbIHA, TyHApa, okeaH, buocdepa)

[Mywesble (Tpodomyeckne) uenun, nupammnabl

OHepreTnyeckmne NOTokM B akocuctemax, npasmno 10%

Skonornyeckme akTopbl: buotTudeckne n abnoTnyeckme akTopbl, aHTPOMOrEHHbIE (DAKTOpPbI
dopMbl BUOTNYECKMX OTHOLWEHWIA

[Mpenenbl TonepaHTHOCTH

Cpena 0buTaHusi n aKkonornyeckas Huwa

32. buocepa

buocgoepa

BewecTBo: XnBOE, KOCHOE, BMoreHHoe, BMOKOCHOE

["eoxmMmnyeckme goyHKLMM XUBOro BELWECTBA: ra3oBasl, KOHLEHTpauoHHas, OeCTPYKTUBHAS,
cpenoobpasytolwas, aHepreTmyeckas

BuoreHHaa Murpaums aToMoB XMMUYECKUX 3NIEMEHTOB

Buoreoxmmmnyeckme NpUHUMMNBI MUrpaLnn: CTPEMIEHNE K MaKCUMyMy NPOSIBNEHNS
Broreoxnmmnyeckne NpUHLMMNbLI MArpaLmMmn: 3BOMKOLMS BUAOB, YBENNYNBAIOWMNX OMOrEeHHYI0 MUrpaumto
BnnsHne kocMuyecknx chakTopoB Ha Brocdepy: paanaumnoHHbIi (OOH, MarHUTHOE none, OOHOBOE
N3ny4YeHne, CONHEYHO-3eMHbIe CBA3U (rennobuonorus)

33. Yenosek B buocgpepe

[ManeoHTONOrMA

AHTponoreHes

OcCHOBHble 3Tanbl aHTpPoNoreHe3a

HeonuTtuyeckas pesonoums

okonormnyeckme nocneacTsms HEONUTUYECKON PEBONIOLNN

Kossonoums

Pacbl n pacoreHes

Bo3MOXHbIe NyTK 9BOMIOLMM YenoBeka

Ponb coumnanbHbIX 1 BUONOrMYECKMX 3BOMIOLMOHHBIX (DaKTOPOB

34. 'nobanbHbI 9KONOrNYECKNiA KPU3NC

3arpsasHeHve okpyxarouen cpenbl (MHrpeaneHTHoe, omsnyeckoe, OeCTPYKTUBHOE)
NHaukaTtopbl rnobanbHOro aKonornyeckoro kpuauca:

- NAPHUKOBbIN 3PdEKT

- NCTOLLEHME 0O30HOBOIO CNos

- Jerpagaunst necHblx, 3eMefbHbIX, BOOHbIX PECypCcOB

- CHUXeHne bropasHoobpasms

Hoocdbepa BepHaackoro kak atan pa3sutms buocopepbl Npy pa3yMHOM PErynnpoBaHMN OTHOWEHWIA
yenoseka u npmpoapl
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YcToumBoe pa3BuTie Kak KOMIPOMIUCC MeXAay CTPEM/IEHEM YeNoBE4YeCTBa Y O0BNETBOPSTb CBOM
noTPebHOCTN N HEOHXOAMMOCTBIO COXpaHeHNs Buocdepbl AN 6y nyLWwmx NOKONEHWNA

7.1. OcHOoBHas nuTeparypa:

KoHuenunn coBpeMeHHOro ectectBo3dHaHms, Tpodgpumos, AHaTonuin Muxannosmd, 2010r.

Kpatkuit Kypc no KOHLENUMSM COBPEMEHHOMO €CTECTBO3HaHNSA, Arypeesa, Onbra BuktoposHa,
2009r.

Bonpocbl coBpeMeHHOro ectectso3HaHus, Hedpenbes, KOpuin AHatonbesuy; anees, Anma3s
Wnbcyposuy;anees, Anmas nbcyposuy;EmMenbsaHoBa, Hatanba AnekcanaposHa, 2006r.

KoHuenuwmn coBpeMeHHoro ectectBodHaHus, Cambirun, C.A., 2009r.

KoHuenumn coBpeMeHHoro ectectsodHanus, KapneHkos, CtenaH XapnaHosud, 2006r.
KoHuenuun coBpeMeHHOro ectectsodHaHns, CtpenbHuk, Onbra HukonaesHa, 2010r.
KoHuenuun coBpeMeHHOoro ectectso3HaHus, [fopenos, AHatonunin Anekceesud, 2012r.
KoHuenunn coBpeMeHHOro ectectBodHaHnus, PysasuH, 'eoprui NesaHosuy, 2012r.

7.2. JlononHuTenbHasa nuteparypa:

CamoopraHuzauus B npupoge. CnHepretuka, lNasnosa, A.B.;lBoernasos, b.®.;Casayp,
C.H.;bennun, N.J1., 2008r.

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

okonorus, [Fopenos, AHatonuin Anekceesud, 2007r.

CnoBapb TEPMMHOB MO reHeTUKe 1 MonekynsipHoii 6uonorun, KypbaHos, Pyctem
AnbbepToBuy;raHynnunH, Asat Abaynnosud, 2011r.

Kocwmonorus, PoyaH-PobuHcoH, Maiikn;3ybyenko, H. A.;Cunaes, I1. K., 2008r.

CoBpeMeHHble NpobneMbl ecTeCcTBEHHO-Freorpadnyeckoro obpasoBaHust B 06weobpasoBaTenbHbIX 1
npodpeccroHanbHbIx y4ebHbIx 3aBeaeHusix, @apxynnun, P. L., 2011r.

AHTpononorusi, XomytoB, Anekcanap EereHbeBny;Kynoba, Cepreit Hukonaesmd, 2008r.
Ob6uwas buonorus, Y. 2. 3BoNOUMOHHOE yyYeHue, , 2010r.

JLoCcTnXEeHNS eCTECTBEHHBIX Hayk 1 apa Hobenesckmx npemuia, CancpynnuH, PeHart
Cansixosny;BogonbsaHoea, CeeTnaHa ButanbesHa;Candgpynnun, Agens Penatosuy, 2005r.

BeeneHune B reHeTu4eckyo nHxeHeputo, Abpamosa, 3nHanaa MeaHosHa, 2008r.
AkTyanbHble NpobnemMbl ECTECTBEHHbIX Y F'yMaHUTapHbIX Hayk. Y. 1, , 2012r.

7.3. UHTepHeT-pecypcChl:
BospwnHos 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 [O.A., Boposckux B.C., Nanees A.U., BepaHukosa B.M., 1émun C.A., MaHnwes O.HO
EcTtecTtBeHHOHay4YHas kapTnHa mupa y 1. -
http://www.kpfu.ru/docs/F2109597418/%CA%D1%C5_1.pdf

Hedenbes [0.A., Boposckux B.C., Nanees A.W., BepaHukosa B.M., [lémuH C.A., MNaHunwes O.1O
EcTecTBeHHOHay4YHas kapTuHa mmpa 4 2. -
http://www.kpfu.ru/docs/F570530067/%CA%D1%C5_2.pdf

OnnariH cnosapu n aHumknonenuu - http://dic.academic.ru/
Poccuitcckas actpoHoMuyeckas ceTb - http://www.astronet.ru/
oneMeHThl - http://elementy.ru/
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8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "ECTecTBEHHOHay4YHas kapTuHa mupa" npegnonaraeT NCNonb3oBaHne
CnenylowWwero MmaTepuanbHO-TEXHUYECKOro obecneyeHmns:

MynbTumMeauiiHas ayautopus, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayantopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHON CUCTEMON ynNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum noboi Buaeo n ayamno
NHdpopMauuu, NoyYeHNs 1 nepenayn 3MeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTMMEOMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAENCHI
noakntouermns: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens SBnsieTCcs KNo4eBbIM
3N1EMEHTOM yrpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NIEKLMMW, MPaKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ANSt HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHaa ayautopus Takxke ocHalleHa WupPOoKOrnonoCHbIM
LOCTYIMOM B CETb MHTEpPHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPorpaMmMHoe obecneyeHue.

KomnbloTepHbIl knacc, npeacraensowmii cobon paboyee Mecto npenogasartens n He meHee 15
paboymx MECT CTYAEHTOB, BK/HOYAOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHANbHbBIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMmMHoe obecneyeHne. Kaxabiii KOMNbOTEP MMEET WNPOKOMONOCHbIA OOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTuBHOM KoMMbioTepHon cetn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

S0P no gucumnnmHe
Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no

HanpasneHnto 050100.62 "MNeparornyeckoe obpasoBaHne” 1 NPoguo NOAroToBkN IHOCTpaHHbIN
(HemeLKunin) A3blK U BTOPOW MHOCTPAHHbIN (2HMMUACKKIA) A3bIK .
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" 201 __r.
PeueH3eHT(bl):

"anees A.W.

" 201 __r.
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