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Mporpamma aucumnnmHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS NpocounsimMm
NOAroTOBKM); AOLEHT, K.H. (ZoueHT) KypamuwumH A..

Mporpammy avcumnnuHbl paspabotan(a)(vn) ooueHT, K.H. (noueHT) KypamwnH A.N. Kadeapa
BbICOKOMOJEKYNSAPHbBIX U 3IEMEHTOOPraHNYeCKNX COeANHEHNA XNMUYECKUA NHCTUTYT M. A.M.
Bytneposa , Arcady.Kuramshin@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 " 51.B.00.2 OucumnnuvHel (Mooynmn)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS MPOGUNIAMM
MOArOTOBKM) U OTHOCUTCS K 06513aTenbHbIM ancumninHaM. OcBavBaeTcs Ha 2 Kypce, 3 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 BNafeTb KynbTypoli MbIWEHNS, CNOCOOHOCTLIO K 0600WeHuIo,
(06WeKyNbTypHbIE aHanunay, BOCMPUATMIO MHAPOPMaLMK, MOCTAHOBKE LIENN 1
KOMMEeTeHLMN) BbIOOPY MyTei ee fJOCTUXEHNS
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Mporpamma aucumnnmHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS NpocounsimMm
NOAroTOBKM); AOLEHT, K.H. (ZoueHT) KypamuwumH A..

Pacium
Lincpp komnereHuyu npwoGpeE:emo(ﬁgg;ﬁZTeHuuu
OK-11 FOTOBHOCTb MCMOMb30BaTh OCHOBHbIE METObI 3alNTbI OT
(0BLeKkynbTypHbIE BO3MOXHbIX MOCNEACTBUIA aBapuin, Katactpodd, CTUXNAHbBIX
KOMNeTeHLmm) 6eLncTeui
CNocobHOCTb NOHMMATb CYLWHOCTb U 3HAYeHne NHpopMauun B
OK-12 Pa3BMTNM COBPEMEHHOIO MHAPOPMALIMOHHOr0 06LecTBa,
(OBILEKYNIbTYPHBIE CO3HaBaTb OMacHOCTU 1 Yrpo3bl, BO3HUKAKOWMWE B 3TOM
KOMMETEHLINN) npouecce, COéJ‘HOP,&Tb OCHOBHble TpeboBaHusi
MHGPOPMaLIMOHHOI 6e30MacHOCTW, B TOM YMC/E 3alUUTDI
rocy0apCTBEHHOM TalHbl
OK-3 CNOCOBHOCTb NOHMMATbL 3HAYEHUE KYNbTypPbl Kak OOPMbI }
(OBLLEKYNbTYPHbIE 4eI0BEeYeCKoro CylecTBoBaHNA 1 PykKOBOACTBOBATLCS B CBOEW
KOMMETEHLINN) NeATeNbHOCTM COBPEMEHHbBIMU NMPUHLMNAaMN TONEPaHTHOCTH,
aunanora u coTpygHuyecTsa
CMOCOBHOCTb MCMONb30BaTb 3HAHUS O COBPEMEHHO
OK-4 €CTEeCTBEHHOHAY4YHOW KapTuHe Mypa B 06pa3oBaTenbHol 1
(0bLweKynbTypHbIE NpodpecCnoHanbHON OeATENbHOCTU, NPUMEHSATb METOAbI
KOMMeTeHLMN) MaTemaTunyeckor 06paboTkm MHpopMaUnmn, TEOPETNYECKOMO U
SKCMepMEeHTaNbHOro NccnenoBaHns
OK-8 FOTOBHOCTb MCMONb30BaTb OCHOBHbIE METOAbI, CMOCOOLI 1
(OBLLEKYNIbTYPHBIE cpencTBa NonyyYeHns, XxpaHeHns, nepepadboTky MHpopmaumu,
KOMMETEHLINN) rOTOBHOCTb paboTatb ¢ KOMMbIOTEPOM KaK CPeACTBOM
yrnpasneHnsa nHgoopmaumen
MK-10 CMOCOBHOCTb K UCMOMb30BAHNIO OTEYECTBEHHOMO 1
(npodbeccuoHanbHbie 3apybeXHoro onbiTa opraHm3auum
KOMMNeTeHuunm) KyNbTYPHO-NPOCBETUTENBbCKON OEATENIbHOCTH
MK-11 CNOCOBHOCTb BbISIBNATb M UCMONb30BATh BO3MOXHOCTY
(npocheccunoHanbHble PErMoHanbHOM KynbTypHOM 06pasoBaTenbHol cpeapbl Ans
KOMNeTeHLmm) opraHuMsauuu KynbTypHO-NPOCBETUTENbCKON OeATENIbHOCTM
(rll'lléogcpeCCI/IOHaﬂbele CMOCOBHOCTb NPOCPECCMOHANBHO B3aI/IMO,£I.e\I47ICTBOBaTb c
KOMMETEH M) y4aCTHMKaMN KyNbTYPHO- MPOCBETUTENbCKON AeATEeNbHOCTH (

B pesynbtate 0CBOEHUS ONCUMMNNHBI CTYAEHT:

4. nONXeH OEeMOHCTPNPOBATL CMOCOOHOCTb M FTOTOBHOCTb:

-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. CTpyKTypa U cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooemMKoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 3 CeMecTpe.
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Mporpamma aucumnnmHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS NpocounsimMm
NOAroTOBKM); AOLEHT, K.H. (ZoueHT) KypamuwumH A..

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Bugbl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nexumn MpakTuueckumelllaboparopHbie
3aHATUA paboTbi
Pedpepar
Tema 1. TecTnposaHue
EcTtectBO3HaHME 1 Hay4HbIl
Hay4yHoe No3HaHue. i noknag
1. [MpocTpaHCcTBO, BpEMS, 3 2-5 16 16 0 lMncbMeHHoe
cummeTpus. CuctemHas nomMauHee
opraHvsauus matepuu. 3ajaHve
[MncbMeHHoe
Tema 2. lNopsaok n nomauHee
H6ecrnopsaok B npupoae. 3anaHve
2./9BONIOLMOHHOE 3 6-8 12 12 0 Hay4Hbil
€eCTEeCTBO3HaHue. noknag
Pedpepar
TectupoBaHue
Hay4Hbin
Tema 3. lNaHopama noknagn
COBPEMEHHOr0 i Pedpepar
3. €CTeCTBO3HaHUS. 3 9-10 8 8 0 [MncbMeHHoe
Buocdepa n yenosex. nomMauwHee
3apaHve
Tema . NTorosas 3avet
: 3 0 0 0
doopma KOHTponsA
Ntoro 36 36 0

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. EcTecTBO3HaHME U Hay4yHO€e No3HaHue. I'Ipoc1pchTBo, BpeMms, CUMMeTpuUs.
CucremHas opraHnsauust MaTepumn.

JNeKunoHHoe 3aHsitne (16 4aca(os)):

Nekumsa €1 Victopns pa3sntma ectectsodHaHns Jlekums €2MpocTpaHcTBo, Bpems. CrneumnanbHas u
obwas Teopun oTHocuTenbHocTy Nlekums €3 Meramump Jlekuust @4Mukpomup

npakTnyeckoe 3aHsitne (16 4aca(os)):
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Mporpamma aucumnnmHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS NpocounsimMm
NOAroTOBKM); AOLEHT, K.H. (ZoueHT) KypamuwumH A..

CeMmuHap €1 Tembl: 1. HayyHbli MeTO NO3HaHUA 2. ECTECTBO3HAHME U €ro pofb B KynbType. dTuka
Hay4HbIX nccnenosaHwuin. lNcesnoHayka 3. EctecTBeHHOHay4Hble KapTUHbI Mupa 4. Passutne
npencrasneHuin o matepun BxogHoe tectnposaHne CemnHap €2 Tembl: 5. Passutne
npencraeneHnii 0 OBuxeHum 6. Passutne npencraeneHnin o Baanmogenctemm 7. MNMpnHumnbl
CYMMETPUK, 3aKOHbI COXpaHeHNs 8. DBoNoUUS NpeacTaBneHUn 0 MPOCTPaHCTBE U BPEMEHN
CemuHap €3 Tewmbl: 9. CneumnanbHas Teopust oTHocutenbHoctn 10. Obwas Teopms
oTHocuTenbHocTh 11. Mukpo-, Makpo-, Merammpbl. B3anMocBsA3b CTPYKTYPHbIX YPOBHEN
opraHugdauuun matepun CemmnHap €4 Tembl: 12. OpraHndaumns Matepum Ha OU3NYECKOM YPOBHE.
Mpouecchl Ha PM3NYEeCKOM YPOBHE opraHndaumm matepumn 13. OpraHnsaums matepum Ha
XUMUYECKOM YpOBHeE. lNpoLiecchbl Ha XMMMYECKOM YpOBHE opraHuaaummn matepum 14. OcobeHHOCTH
61ONOrMYECKoro ypoBHs opraHnsaumm matepum. MonekynsipHble OCHOBbI XW3HW TecTupoBaHme no
nepeoMy MoOynto

Tema 2. Mopsnok n 6ecnopsnok B npupoae. IB0NIOLMOHHOE eCTECTBO3HAHME.
neKkumnoHHoe 3aHsiTne (12 yaca(os)):

INekuns €5 CunHepreTuka Jlekuns €6 Kocmonorus Jlekuns €7 KocMoroHus
npaktnyeckoe 3aHsitne (12 4yaca(os)):

CemuHap €5 Tewmbl: 1. [InHammnyeckme n ctatucTnyeckme 3aKkOHOMEPHOCTN B nNpupoae 2.
KoHuenuun kBaHTOBOM MexaHuku 3. INMprHumn Bo3pactaHms aHTponun CemuHap €6 Tembl: 4.
3aKoHOMepPHOCTN camoopraHusauun.lTpnHumneLl yHMBEpCanbHOro asontoumoHnama 5. Kocmonorus
CemuHap €7 Tewmbl: 6. KocmoroHua 7. ['eonornyeckas asonouns 8. NponcxoxgeHne XnsHu

Tewma 3. NaHopama coBpeMeHHOro ectecTBo3HaHusA. buocoepa v yenosexk.
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

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

CeMmuHap €8 Tembl: 1. Buonornyeckuin aBontounoHN3M 2. VIcTopns Xn3Hu Ha 3eMne 1 Metofbl
nccnenosaHus asonounn 3. N'eHeTrka u aBontoums 4. Ikocnctembl CemuHap €9 Tewmbl: 5.
Buocoepa 6. Henosek B buocdepe 7. nobanbHbI 3KONOrn4eckuin kpuamc TectupoBaHue no
BTOPOMY U TPETbEMY MOLYIHO

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

Buabi
N Paznen Cemectn| HeAens | camocrosTenbHoit [TpynoemkocTh ;%%"g:‘o';g:ng;
AucumnnuHol pcemecha pa6otbl (B yacax) a6oThl
CTYyAEHTOB P
noaroToBK
oaroroska JomatuiHee
JoMallHero 2
3ajaHve
Tema 1. 3aaaHnA
EcrtectBO3HaHWE 1 NnoaroToBka K
1 Hay4Hoe no3HaHue. 3 0.5 Hay4HOMY 4 Hay4Hbl 0OKNang
‘IMpocTpaHCcTBO, BpEMS, noknany
cummeTpus. CuctemHas NOOroTOBKA K 4
opraHusaums MaTepuu. pecpepaty pecpepar
NnoaroToska K
TECTMPOBAHMIO 2 TecTupoBaHue
noaroToBK
roaroroesa ) |sowaures
'6I'ema 2. Mopsagok un 3a0aHus 3afaHue
ecrnopsaok B npupoge.
2.|9BOMOLMOHHOE 3 6-8 :gﬂ:%(:nBKa ‘ 4 HayYHbIli OKNag
eCcTecTBO3HaHME. yHHOMY y
noknagy
MoAroToBka K
4
pedpepary pedpepat
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Mporpamma aucumnnmHbl "KoHLENLMU COBPEMEHHOIO ecTecTBO3HaHWS"; 44.03.05 MNenarornyeckoe obpasoBaHue (C ABYMS NpocounsimMm

NOAroTOBKM); AOLEHT, K.H. (ZoueHT) KypamuwumH A..

Buabi
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh gﬁ%ﬂ:;ﬁ?:;ﬁﬁﬂ?.
JducumnnuHbl Pcemectpa pab6orbl (B yacax) 260Tb!
CTYZeHTOB P
noaroToBkK
OAroroska nomatuiHee
JomatiHero 2 sanaHne
3agaHus
Tema 3. NaHopama MOAroTOBKa K
3 COBPEMEHHOI0 3 9-10 Hay4YHOMY 4 Hay4HbIA Ooknan
‘lecTecTBO3HaHMS. noknany
Brnocdepa n yenosek. NOAroTOBKA K
4 T
pedpepaty pecpepa
noaroToska K
TECTUPOBAHMIO 4 TecTnpoBaHune
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 AOKNALO0B U

NOAroTOBKE NPe3eHTauuii N0 TeMam Hay4HbIX AOKNAL0B.

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNMIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboThl CTYAEHTOB

Tema 1. EcTecTBO3HaHMe n Hay4yHoe no3HaHue. lNpocTpaHCcTBO, BpeMs, cumMmeTpus. CuctemHas
opraHusauusi matepum.

LoMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:
CNnoBapb TEPMUHOB K HAy4HOMY foKnagy
Hay4HbI/ [oKnag , NPUMEPHbIE BONPOCHI:

1. Hay4HbIn MeToL No3HaHus 2. EcTecTBO3HaHME M ero posib B KynbType. 9TrKa Hay4YHbIX
nccnenosaHuii. MNcespnoHayka 3. ECTeCTBEHHOHaYYHbIe KapTUHBLI MMpa 4. Pa3suTie npencTtasneHunit
0 mMaTepum 5. Passutume npeacTasneHnii 0 aopuxeHun 6. Passntrne npenctaBneHuii o
B3aMMoAencTBmmM 7. MNpuHUMNbI CUMMETPWM, 3aKOHbl COXPaHEHNs 8. DBONOLUS NPeacTaBieHunin o
npocTpaHcTBe U BpeMeHn 9. CneunanbHas Teopust oTHocutenbHocTh 10. Obwas Teopus
oTHocuTenbHoct 11. Mykpo-, Makpo-, Merammpsbl. B3anMocBsA3b CTPYKTYPHbIX YPOBHEN OpraHm3aumm
matepun 12. OpraHnsaums matepun Ha rnsm4eckom ypoBHe. MNpouecchl Ha OU3NYECKOM YPOBHE
opraHusaummn matepun 13. OpraHnsaums MaTtepun Ha XMMMYeCcKoM ypoBHe. lMNpoLuecchl Ha
XUMNYECKOM YPOBHE opraHusaumm matepun 14. OcobeHHOCT B1ONOrM4YecKoro ypoBHs opraHnsaumm
matepun. MonekynsipHble OCHOBbI XMN3HW

pegoepart , NpUMEpHbIE TEMBbI:

PernctpaumoHHbIn Homep
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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. Mopsnok n 6ecnopsanok B npupoae. IB0NIOLMOHHOE eCTECTBO3HAHMe.
LoMmallHee 3afaHune , NpyUMepHbIe BONPOCHI:

cnoesapb TEPMNHOB K HAy4YHOMY goknany

Hay4HbI Ooknag , NpUMepHbie 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. NaHopama coBpeMeHHOro ectecTBo3HaHus. buocdoepa n yenosex.
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: HabnoaeHe, SKCNePUMEHT, MHAYKUNS, AedyKUUs, aHaNn3, CUHTES,
MogenupoBaHue, abctparnpoBaHue

MpvHUMN BepudomKkaLmm

MpuHLUMN ghanbcudmkaumm

MpuHUMN cooTBETCTBUA

DyHKUUM HayKn: 06 BACHUTENbHAS, OnMcaTeNbHas, NPOrHOCTMYeCKas, MUPOBO33peHYECKas,
cuctematmsnpyowas, npon3BoACTBEHHO-MPaKTNnyeckas

2. EctecTBO3HaHME 1 €ro posnb B KyNnbType

EctectBo3HaHue

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

WHTerpauunsa Hayk

MartemaTunka Kak s3blk eCTECTBO3HAHNS

['ymMmaHunTapHble Hayku

EcTtecTBeHHOHay4Has KynbTypa

['ymaHunTapHas kynbtypa

JlBe KynbTypbl 1 B3aUMOCBSA3b MeX Ay HUMM

3. OT1uKa Hay4HbIX ncecnenoBaHum. nCGB,ﬂ,OHayKa

OTnyeckme NPUHLUIMbI HAYYHbIX nccnenoBaHuin: CaMOUEHHOCTb UCTUHbI, UICXOOHbI KPUTULN3M,
CBO60,EI,8. Hay4YHOro TBop4yectea, HOBM3HA HAY4YHOro 3HaHW4, paBeHCTBO y4EHbIX nepen N1LoMm
NCTUHDI, OGLI.I,G,EI,OCTyI'IHOCTb NCTUHbI

lMcesooHayka
MceBOoHayKn: acTPONorusl, Napancuxonorusl, ygoonorusi, BuosHepreTnka, AesMaHTHas Hayka

OTnnynTenbHble npn3Haky rncesnooHayku: (pparMeHTapHOCTb, HerVITVI‘-IeCKVIVI noaxon K NCxXxoOHbIM
OaHHbIM, HEBOCINPUNMYNBOCTb K KPUTUKE, HECOOTBETCTBUE (*)aKTaM, OTCYyTCTBME 3aKOHOB,
HapyuweHne 3aTn4eCknx HoOpm

BuoaTtuka
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4. EcTeCTBEHHOHay4YHble KapTUHbI M1pa

Hay4yHas (ecTtecTBeHHOHay4Hasl) KapTUHa MMpa Kak obpa3Ho-unocodckoe 0b60buieHne
LOCTUXEHMWI €CTECTBEHHbIX HayK

HayyHble KapTuUHbI MMpa: MexaHn4yeckas, anekTpoMarHmTHas, Heknaccmyeckas (1-s nonosuHa),
COBpPEMEHHAs 3BOMOUMOHHAS (2-4 nonosuHa XX B. - Ha4yano XXI BB.)
5. Passutne npepncraeneHnin o matepum

Martepus

dopMbl MaTepUK: BEWECTBO, None, PU3nyeckunin Bakyym
LunckpeTHoCTb

KoHTuHyanbHoCTb

BupTyanbHble YacTuupl

OnemMeHTapHble YacTuLbl

ATOMHO-MONEKYNAPHOE YHeHne

Y4yeHue o cocTase

Y4yeHve o CTpoeHum BelecTea

6. Pa3BuTtre npencraBneHunii 0 oBUXeHUN

dopMbl ABMXEHMS MaTepUN: MexaHmyeckas, pusmyeckas, xummyeckas, bnonorunyeckas
B3anmocesA3b (hopM OBMXEHMS U UX HECBOAMMOCTb APYr K APYry

JBuXeHve kak n3MeHeHne COCTOSAHNS

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

7. Passntre npencrasneHnin o B3aMMoLenCcTBuMm

dyHpamMeHTanbHble B3aUMOOENCTBUSA: rpaBUTaLMOHHOE, cnaboe, anekTpoMarHMTHOe, CUNbHOE
XapakTepuCcTukKn goyHaaMeHTaNbHbIX B3auMO4enCTBUIA

HanbHopenctene

Bnuskonerictene

KBaHTOBO-N0ONEBOM MEXaHN3M Nepefayn B3anMoLencTBUi

MpuvHUKMN cyneprnosnuunm

8. MpyHUMMNbI CUMMETPUIN, 3aKOHbI COXPaHEeHUS
[MoHsATUE CMMMETPUN B €CTECTBO3HAHUM
M3oTponHoCTb

AHunsoTponus

MHBapunaHTHOCTb

OpnHopoaHOCTb

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

Teopema Hetep

CuMMeTpurs NpUpoaHbIX 06 BEKTOB

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

ACUMMETPUYHOCTb (XMpPanbHOCTb) MONEKYN XMBOro

9. 9BontouMs NPeLCcTaBNeHNA O NPOCTPAHCTBE U BPEMEHM

[MpocTpaHcTBO 1 Bpems ApuctoTtens (MPOCTPaHCTBO Kak KaTteropus MecTta, BpeMS Kak mepa
OBUXEHUNS)

ABCONOTHOE 1 OTHOCUTENbHOE MPOCTPAHCTBO HbloTOHA
AbCconoTHOE 1 OTHOCUTENBHOE BpeMst HbloToHa
Mwuposow agoup

KETPOHHBH
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OnbiT MarnikenbcoHa-Mopnu

MHBapuaHTHOCTb CKOPOCTM CBETA

EnunHCTBO NpocTpaHCcTBa 1 BPEMEHM KaK (POPMbI CyLEeCTBOBAHNS ABMXYLENCS MaTepun B
COBPEMEHHOI Hay4YHOI KapTUHE M1pa

10. CneumanbHas Teopns OTHOCUTENIbHOCTH

CneuwnanbHas Teopus oTHocuTtenbHocTh (CTO)

NHepumanbHble cuctembl OTCHETA

MpuHUMN oTHOCUTENbHOCTM [Tanunes

MpuHumnbl CTO: NnpyHUMN OTHOCUTENBHOCTU, MHBAPUAHTHOCTb CKOPOCTM CBETA

Cnencteus CTO: OTHOCUTENBHOCTb OOHOBPEMEHHOCTU, PENATUBUCTCKOE COKPALLEHNE ONUHBDI,
3amefneHne BpeEMEHN, yBENNYEHNE NHEPTHOM MacChl B ABUXYLIENCS CUCTEME KoopauHaT
OTHOCMKTENbHO HEMOABUXHOW CUCTEMbI OTCHYETa, MPOCTPAHCTBEHHO-BPEMEHHON UHTEPBAN MEX Y
CObBbITUSIMU, €0 MHBAPUAHTHOCTb, COXPaHEHWEe NPUYNHHO-CNENCTBEHHbIX CBSI3ei Mexay
cobbITUSIMW, 8AUHCTBO NPOCTPAHCTBA U BPEMEHW, NPOCTPaHCTBEHHO-BPEMEHHOW KOHTUHYYM,
9KBMBANIEHTHOCTb MacChl 1 SHEPTUN

11. O6was Teopust OTHOCUTENBHOCTH

Obuwas Teopusa otHocutenbHoctn (OTO): pacnpocTpaHeHne NPUHLMNA OTHOCUTENbHOCTY Ha
HeMHepumanbHble CUCTEMbI OTcYeTa

HevHepuwmanbHble cnctembl OTCHETA

MprHUMN 3KBMBANEHTHOCTW rPaBUTaLMOHHOIO NONS N CUM MHEPLMK
IMnupuyeckme gokasartenncrsa OTO:

- OTK/IOHeHue nyya B none taroteHns ConHua

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

[MoHATME rpaBuTaLMOHHOro paguyca

["paBuTaUMOHHbIN KONnanc

YepHble obipbl

12. Mukpo-, Makpo-, Merammpsl

CTpyKkTypbl Merammpa: 3se3fbl, NnaHeTHbIe CUCTEMbI, ranakTuku, Mex3BéanHas cpena

Kputepun neneHunsa Ha MUKpPOMMP, MakpoMnp 1 Mmerammp

MpocTpaHCcTBEHHbIE MacwTabbl BceneHHo

EOovHMUBI n3MepeHnsa paccTosaHUA B Merammpe: acTpoHoMmyeckas eamHmLa, CBETOBOW rof, napcek
BpemeHHble macwtabbl BceneHHoii

SABNeHns, NO3BONMBLLME OLIEHUTb BPEMS CylLeCcTBOBaHUA BceneHHon: adpdoekT Llonnepa, 3akoH
Xabbna

XapakTepucTuku 3Be3n, onpenensemMble N3 HabnaeHiA: CBETUMOCTb (MOLWHOCTb U3NYYEHNS),
Macca, paguyc, CnekTpasbHblA COCTaB U3NyYeHns

CnekTp 3aneKTpoMarHUTHbIX U3Ny4eHUit (paanoBOHbI, MHOOPaKPACHbIA, BUAVMBINA,
yNbTPadoroNeToBbI AnanasoHbl, PEHTFTEHOBCKOE W raMMa-uanyyeHune)

BceneHHas, MetaranakTtuka
CKonneHns 1 CBEPXCKOMNEHNS ranakTuk
Keasapbl

MneyHbin MyTb - Hawa ManakTnka

Coctae CONMHEYHOM CUCTEMDI: NNAHETHI, CNyTHUKK NnaHeT, acteponnbl, KOMETbI, METEOPOUODI,
MarHuTHble Non4, nbinesas Mmatepu4, CONMHEYHbIN BETEep N KOCMMNYECKNE Nny4n

MnaneTta 3emHol rpynnbl: Mepkypuia, BeHepa, 3emnsa, Mapc
MnaHeTbl-ruranTol: KONuTep, CatypH, YpaH, HentyH

MNosic acteponnos

Ob6nako OpTa

KETPOHHBH
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Mosic Komnepa

Co3Be3aus - y4acTku 3Be34HOro Heba ¢ rpynnamu 3se3a, BblAeNeHHble NS OPUEHTUPOBKN 3Be3 bl
NCTOYHMKN SHEprumn 3Be3n; TePMOSIAEPHbI CUHTE3 U SHEPTUS TPaBUTALMOHHOIO CXaTuns
MnaHeTapHble TYMAHHOCTM

["MraHTbl U CBEPXTUraHThl

[Mynbcap - HeTpOHHas 3Be3na

CeepxHoBble 3Be31bl

JBunxeHna ConHua B anaktuke

ConHue - HopManbHas 3se3na

13. B3anMocCBA3b CTPYKTYPHbIX YPOBHEN OpraHnsaumm matepum
LlenocTHOCTb npupoAbl

CucteMHOCTb NpUpoabl

Vepapxu4HoCTb NpUpOabl 1 CUCTEM

AnouTuBHbIE CBOMCTBA (a4ONTUBHOCTD)

VHTerpaTtvBHble CBONCTBA (MHTErpaTtuBHOCTD)

Butanuam

PenykunoHnam

14. OpraHmsaums matepum Ha OU3N4ECKOM YPOBHE

OneMeHTapHble YacTuubl

OCHOBHbIE XapaKTEPUCTUKM SNEMEHTAPHbIX YacTuL: Macca, 3apsa, CivH, BPEMS XN3HN
Knaccudomkaumns aneMeHTapHbIX YacTuu:

- M0 y4acTuio B (pyHAAMEHTaNbHbIX B3aMOLENCTBMAX (aOPOHbI, NENTOHbI)

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

- MO BPEMEHM XU3HW: cTabunbHble, KBa3ncTabunbHble, HecTabunbHble

[MepeHocUMKkM (pyHOAMEHTaNbHbLIX B3aUMOLEACTBMIA (POTOHbI, FPaBUTOHbI, MIOOHbI, ME3OHbI)

CnocoBHOCTb 3NeMeHTapPHbIX YaCTUL, K B3aVMHbIM MPEBPAaLLEHNSM, HE HapyLaloWM 3aKOHOB
COXpaHeHust

dusmnyeckoe rnone kak COBOKYMHOCTb BUPTYanbHbIX YacTuL,

MpuvHUKMN TOXAECTBEHHOCTN YacTuLy

BakyyM kak cOCTOsiHME MONs C HauMeHbLEen aHepruen, cocrosuee 13
BMPTYyallbHbIX YacTuL,

15. Tpouecchbl Ha hrn3nyeckom ypoBHE OpraHusauumn matepum
$iBneHne ecTeCTBEHHON paanoakTUBHOCTU

3aKoH paanoakTMBHOrO pacnaja kak CtaTUCTUYECKUIA 3aKOH

CocTaB 13ny4yeHns npv pagnoakTMBHOCTU

BbloeneHve aHeprum npu pagnoakTMBHOM pacnane

[MpeBpalleHns aNEMEHTOB NPU PaanoakTUBHOM pacnane

SnepHble peakumn pacliensieHms aaep aToMoB nog AeACTBMEM HENTPOHOB
MeTtonbl NonyYeHne NCKYCCTBEHHbIX PaAN0aKTUBHbBIX 9IEMEHTOB
OTKpbITME aTOMHOro a4pa, U3MepeHne ero pasmepoBs, Macchl 1 3apsaa
OHeprusa cBA3n HyKNOHOB S4EP aTOMOB (OedyekT Macchbl)

Peakuusa uenHoro neneHns ypaHa

Peakuuun cnHTesa nerknx atoMHbIX S4ep 1 BblOENeHNe SHepPrum

Tunbl TepMOSOEPHbIX peakunin B 3Be3a4ax 1 9BONOLMSA 3BE3 L

16. OpraHmsaums matepum Ha XMMNYECKOM YPOBHE
XVMUYECKUI SNeMeHT
ATtom
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M3oTonbl

IBONIOLMA NpeacTaBneHnin 0 CTPOeHU aToma
KBaHTOBO-MexaHn4yeckas Mogenb CTPOeHMs atoma
Monekyna kak KBaHTOBO-XMMMYeckas cuctema
KaTtannsartopbl n MHrMbuTopsl

Buokaranusartopbl (pepMeHThI)

Monumepsl

MoHomepbl

lMepuoanyeckas cuctema

Mepnoaunyeckun 3akoH L. V. Menpeneesa

17. lNpouecchl HAa XMMMYECKOM YPOBHE OpraHu3auny Mmatepum
Tennosble adpdekTbl NPOLECCOB (3K30-, 3HO0TEPMUYECKME peakLnn)
[MToHsATUE O XMMMYECKOW KNHETUKE

dakTopbl, BNMSAOWME HA PeakLMOHHYO CMNOCOOHOCTb BEWECTB: BANSHUE KOHLEHTPaLUMK - 3aKOH
OEeNCTBYIOWMX Macc

dakTopbl, BNMSAOWME HA peakLMOHHYI0 CNOCOOHOCTb BEWECTB: BAUSHNE TeMMnepaTypbl -NpaBunio
BaHT-Iodopa

SHeprus akTnBaumm (sHepreTnyeckunin bapbep peaxkumn)

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

MpuHuun Jle Wartenbe

18. OcobeHHOCTN BMONOrNYEecKoro ypoBHS OpraHusauum matepum
CUCTEMHOCTb XMBOro

Nepapxunyeckas opraHm3aums XuBoro: kneTka - eauHmMua Xusoro, nonynsiums, sua, 6uoueHos,
6uoreoueHo3, brocdepa

XUMUYeCKniA COCTaB XMBOro: aTOM Yrinepoaa - raBHbIA 3NIEMEHT XNBOro, ero YHUKanbHbIe
ocobeHHoCTU

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

XvMn4ecknii cocTas XMBOro: 0COBEHHOCTU OpraHNYeckux G1ONoIMMEPOB - BbICOKAs MONEKYNsSIpHas
Macca, cnocobHoCTb 06pa30BbIBaTb HAAMONEKYNSPHbIE CTPYKTYPbI

OTKPbITOCTb XMBbIX CUCTEM

OO6MeH BELLECTB 1 SHEPT M

["lomeocTas kak OTHOCUMTENbHOE AMHAMUYECKOE MOCTOSHCTBO COCTaBa M CBOMCTB BHYTPEHHEN cpeabl
XWNBOW CUCTEMBI

19. MonekynsipHble OCHOBbI XW3HWU

MonunenTnapl Kak NpPeawecTBeHHNKN 6enkos

Benkn kak BbICOKOMONEKYNSIPHbIE COEANHEHNSI C 0CODbIM KOMMIEKCOM CBOMCTB

AMVHOKMNCNOTbI - MOHOMEpPBI 6eNkoB

YpoBHM opraHnsaumm 6enkoBoit Monekynbl (NepBrMYHasi, BTOPUYHAas, TPETUYHAS, YeTBEPTUYHAS)
DyHKUMM BENKOB: hepMeHTaTUBHAS, PEryNSTOpHas, TPAHCNOPTHAS, 3aWwmnTHas, oBuratenbHas
Nununapel 1 NX YHKUUW: aHepreTnyeckas, nunuaHbie MembpaHsbi

Yrneeonbl U nx PyHKUNN: aHepreTnyeckas, CTpyKTypHas

Hykneotuabl - MOHOMEpPbI HYKNENHOBBIX KUCNOT

HykneunHoBble kucnotbl (nonuHykneotngpl) - JHK, PHK

A30TUCTbIE OCHOBAHWUSA: afeHVH, N'YaHUH, LUNTO3VH, TUMWH, ypauun

KoMnneMeHTapHOCTb, KOMNNEMEHTAPHbIE Mapbl a30TUCTbIX OCHOBAHMI

KomnnemeHtapHocTb uenet JHK - ocHoBa BaXXHENWNX PYHKLMIA: XpaHEHWS 1 nepeaayn
HacnencTBeHHOW nHpopmaumm

PernctpaunoHHbIn HoMep 5AE
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DYHKUUUN HYKNENHOBbLIX KMCNOT 1 NPOLEeCcChl peaynnvkaunm, TPaHCKpUnumMm, TpaHCRsaumm
"eHeTuyecknin Koq

KonoH

CBowicTBa reHeTM4eCcKoro Koga: TPUNAEeTHOCTb, BbIPOXAEHHOCTb, OAHO3HAYHOCTb,
YHMBEPCaNbHOCTb, OTCYTCTBME 3HAKOB MPEenuHaHns Mexay tpunnetamm (KogoHamn)
20. lnHammnyeckme n cTtatucTu4eckne 3aKkOHOMEPHOCTU B Npupoae
LetepMmHmam

MexaHu(CTn)4ecknin oeTepPMNHN3M

Nannacosa hopMynMpoBKa MeEXaHNYEeCKOoro AeTepMnHu3Ma

JnHammnyeckmnin xaoc

[MprMepbl CUCTEM C OMHAMNYECKMM Xa0COM: MNaHEeTHbIE CUCTEMbI, Moroaa v
Knumart, TypbyneHTHOCTb, (OOHAOBbLIE PbIHKM

OT1nnyne xaoca ot becnopsaka

BeposTHOCTb

CnyyanHoCTb

CraTtnctnyeckas 3aKOHOMEPHOCTb

CpenHee 3HavyeHne

MonekynsapHo-KMHeTn4eckas teopus

Pacnpenenenne (Makceenna) Monekyn no ckopoctsam

CraTtuctnyeckoe onncaHme CoCToSHUA

dnykTyauus

LduHamunyeckas teopus

CraTtunctunyeckas teopus

[MprMepbl AMHAMUYECKUX TEOPUIA:

MexaHvKa, afeKTpoaguHaMmka, TepMoamHamMmka, Teopmsi OTHOCUTENbHOCTH,
3BOMIOLIMOHHAs Teopus Jlamapka, Teopusi XUMUYECKOro CTPOEHUS

MNpuMepbl CTaTUCTUYECKMX TEOPWIA: MONEKYNAPHO-KMHETNYECKAS TEOPUS, KBAHTOBASA MexaHuka u
Lpyrue KBaHTOBblE TEOPUM, 3BOMIOLMOHHAA Teopus [JapBuHa, MONeKynsapHas reHeTunka

[MposiBneHne npuHUMna COOTBETCTBUSA: COOTHOWEHNE CTATUCTUYECKNX N ANHAMUNYECKMX TEOPUIA
(dmHamnyeckme Teopun kak npmbnuxeHne n ynpouieHne 6onee To4HbIX CTaTUCTUHECKUX TEOPWUIA)
21. KoHuenuun KBaHTOBOM MEXaHWUKM

KopnyckynsapHo-BONHOBOW Oyanu3m cBeTa

BonHoBble cBoCTBa cBETA: UHTEPIepeHumns, andpakums, nongapmusaumns

KopnyckynspHble cBocTBa cBeTa: ooToa(PdoekT, AaBneHme ceeta, agodekt KomntoHa
KopnyckynspHo-BONHOBOW oyanvam Kak Bceobliee CBONCTBO Matepum

Le bpoiinb: obwas naes n hopmyna cesasn Mexay UMMynbCOoM YacTuLbl U ee ONNHON BONHbI
BonHoBble cBoicTBa Yactuu: Judopakumnsa anekTpoHOB

MbICNEHHBIA 9KCNEPUMEHT - "Mukpockon ein3eHbepra”

COOTHOLLEHME HEONpPeaeNeHHOCTEN KOopAnHaTa-nMnynbC (CKOPOCTb)

CooTHoweHne HeonpeaeneHHOCTeNn aHEPrns-BpemMs

CooTHoWweHns HeonpeaeneHHOCTEN Kak cneacTBMe HEBO3MOXHOCTH

HEeBO3MYLLAOLWNX U3MEPEHUIA (M3MepeHMe B KBaHTOBOW MexaHMKe Kak pe3ynbTaT B3anMoOencTBUs
MUKPOOOBbEKTA C Makponpunbopom)

COOTHOLWEHMSA HeoNnpeaeneHHOCTeN Kak pe3ynbTaT KBaHTOBbIX CONyKTyaLmii
IKkcneprMeHTanbHbIe A0Ka3aTeNbCTBA CIOXHOW CTPYKTYpbl Bakyyma: acpdoekT
Kasumunpa, poxaeHne anekTpoH-NO3UTPOHHbLIX Nap B 3N1EKTPUYECKOM none
MpUHLMN 0ONOAHWUTENBHOCT B KBAHTOBOW MeXaHUKe

Bo3MOXHbIe 3HAYEHMS PUBNYECKNX BETMYUH: LUCKPETHBIA U HENPEPLIBHbIA CNEKTP
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22. [NpyHuMN BO3pacTaHms aHTponuu

dopMbl IHEPrUK: TENNOBAS, XMMMYECKAs, MEXaHMYeCcKas, anekTpuydeckas

MNepBbli 3aKOH TEPMOANHAMUKN - 32KOH COXPaHEHWS SHEPTX NMPpu ee NpeBpalLeHnsIx
3amMkHyTas (M30n1MpoBaHHas) cucTeMa 1 He3aMkHyTas (OTKpbiTas) cucrema
TepmoguHammyeckoe paBHOBeCUE

BTopow 3aKkoH TepMOONHAMUKN KakK NPUHLNMN BO3PaCTaHNS SHTPOMUN B 3aMKHYTbIX CUCTEMAX
ObpaTtnmble N HeobpaTUMble NPOLEeCChI

DHTpONUS Kak namepsiemas omanyeckas senmymHa (npueBeneHHas Tennora)

N3meHeHue aHTponun Ten Npu TennoobMeHe Mexay HUMK

BTopoii 3aKOH TepMOANHAMUKN KaK MPUHLAM HANpPaBeHHOCTM TennoobMeHa (0T ropsivero K
XONO4HOMY)

KayecTtBo (LEHHOCTb) aHEeprmm

BbicokokayecTBeHHbIE (DOPMbI SBHEPIMN: MEXaHMNYECKas, ANeKTpuyeckas

HuakokavecTBeHHas doopma aHeprum: Tennota

MoHMXeHne ka4ecTBa TEMNOBON SHEPTMN C MOHUXEHMEM TEMNepaTypsbl

AHTponus Kak mepa becnopsiaka

Bropoit 3aKoH TepMOoaMHAMMKK Kak NMPUHLMN HapacTaHmsa becnopsaaka u paspyweHns CTPyKTyp
SHTpoONMS Kak Mepa OTCYTCTBUS MHGDOPMALIMK

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

SHTpOI'II/IFI OTKprTOI7I CNCTEeMbI: MPOn3BOLOCTBO SHTPOMMNN B CUCTEME, BXOOSALWMIA 1 BbIXOOSAWNIA
MOTOKWN SHTPONMNN

TepMoanHamuka Xun3Hu: obbiBaHUE YNOPSA0OYEHHOCTN N3 OKPYXatollein cpeapl

23. 3aKOHOMEPHOCTU camoopraHmdaunmn. MNMpuHLMNbl yHUBEPCANbHOro 3BONIOLMOHN3MA
CuHepreTurka - Teopusi caMoopraHnsaumm
CamoopraHmnsauus (B NPUPOLHbLIX 1 COUManbHbIX CUCTEMAX)

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

HepasHoBecHas cuctema

MMoTokwn (BewwecTBa, aHepruu, 3apsna v T.4.) B HepaBHOBECHbIX CUCTEMAX
Heobxonmmble ycnoBmns cCamoopraHn3aunn: HEPaBHOBECHOCTb U HENMHEWHOCTb
[MoporoBbii xapakTep (BHE3anHOCTb) CaMoopraHmM3aunm

Touka budpypkaumm Kak MOMEHT Kpuanca, NoTepmn yCTONYNBOCTH

PocTt conykTyaumin B6nmam Toukmn bucbypkauum (TeopeTmyeckoe nonoXeHne n npumepsbi)
Crabunuzaums conykTyauuii 3a To4kom budpypkaumm (nopsaok M3 xaoca)
CUWHXpOHM3auns YacTel CUCTEMbI B pe3ynbTaTe camoopraHnsauunm

HeB0O3MOXHOCTb TOYHOro NPOrHo3a byaywero 3a To4Kol budpypkaumnm

MoHMXeHne aHTPONNM CUCTEMBI MPU CaMOOPraHM3aunm

MoBbIWEHWE SHTPONUK OKPYXatoLen cpebl MPU caMoopraHM3aumm

Ouvcecvnauns (paccesHue) sHeprum B HEPaBHOBECHOW CUCTEME

YHMBEpCanbHbliA 9BOMOLIMOHM3M KaK Hay4Has NporpamMma COBPEMEHHOCTU, Ero Lenu
MpUHLMNbI YHUBEPCANBbHOIO 3BOMOLIMOHM3MA:

- BCE CYLLeCTBYET B pa3BUTUN;

- 06 bEKTUBHOCTb M NMO3HABAEMOCTb MPOLLECCOB CaMOOpraHn3aumu;

- 3aKOHbI NPMPOAbI Kak NPUHUMMbLI 0T6opa AOMYCTUMbBIX COCTOSIHUIA N3 BCEX MbICIIUMbIX;
- (pyHOaMeHTanbHas U HeyCTpaHnMmas posb Cny4aiHOCTM 1 HEONPELENEHHOCTH;

- pa3BUTUE KaK YepeaoBaHNe MeasIeHHbIX KONMYECTBEHHbIX M ObICTPbIX KAYECTBEHHbIX U3MEHEHWIA
(6udpypkaumit);
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- HenpeackasyemocTb MyTW Bbixoda U3 To4kM budpypkaumm (npownoe BnusieT Ha byayuee, HO He
onpepensieT ero);

- YCTOMYMBOCTb M HAAEXHOCTb MPUPOAHBIX CUCTEM Kak pe3ynbTaT UX NOCTOSIHHOrO OBHOBNEHMS;
- KO9BONIOLUMS pa3BUBAIOLWENCA CUCTEMBI U OKpyXatowen cpeapl

24. Kocmornorus

Kocmonorus - Hayka o cTpoeHuu 1 aBontoumm BeceneHHonm

OOHOPOOHOCTb 1 N30TPONHOCTL BeceneHHol B 6onbwmx MacwTabax
XuMuyeckun coctas BceneHHoOM - faHHble CNeKTpanbHOro aHanmsa

Monenun 6eckoHeYHOl B MPOCTPaHCTBE CTauMoHapHom BeceneHHo
Kocmonormnyeckas Mogenb HectaumoHapHov BeceneHHon SnHwTeHa-PpuagmaHa

PaanuyHble cueHapun pa3suTns BceneHHoR: oTKpbITas, Nynbcupytowas 1 3akpbitas MOAENN
3BOMIIOLMN

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

AkcneprMeHTanbHbIe MOATBEPXAEHUS Teopun 6ONbWOro B3pbiBa: NpeackasaHne Temneparypbl
(POHOBOr0 MMKPOBOJIHOBOIO U3JTy4EHMS U OBHAPYyXXeHNe PENNKTOBOr0 hoHa U3MyYeHns

Mpobnema kocMonormyeckor NocTosiHHOW Xabna u oueHka Bo3pacta BeceneHHoi

OcHoBHble HabntoaaTenbHble TECTbl TEOPUM: PACMPOCTPAHEHHOCTD IETKUX 9NEMEHTOB B KOCMOCE,
npobnema CUHIyNsIPHOro COCTOSIHMSA, OTKPbITUE U UCCNeaoBaHNe KpynHoMacwTabHOoM CTPyKTypbl
BceneHHoi, rpaBMTaLNOHHbIE NNH3bI

MNpobnema TeMHON MaTepum
YcTonynsocTb BceneHHoM n aHTPOMHbIA NPUHLMAI

25. KocMoroHus

KocMoroHus - pasaen acTpoHOMUM, N3y4aloWwnii NPOUCXOXOEHVE N Pa3BUTUE KOCMUYECKNX TEeN U UX
CNCTEM.

SpronmquKaﬂ rmnoTtes3a, no3sonsowasd BOCCTaHOBUTb NCTOPUIO OTOENbHOIo obbekTa no
HabntoAEeHNI0 MHOMUX O6'beKTOB, Haxo4sWnxc4 Ha pa3HblX 3Tanax sBotouUnin

Pacnpe,ueneHme 3Be3M MO CrekTpaM n CBETUMOCTAM (umarpaMMa I'epuLurlpyHra - Peccena),
oTpaxawuwas Mmogenb aponounn 3se3nbl B 3aBUCUMOCTU OT €€ MaCChbl.

CnekTpbl 3B€34, 9HEPrns 3Be3[

Stanbl 0bpa3oBaHUs 3Be3abl

STanbl 3BONIOLMM 3BE3, NPU pasHbIX Maccax

Mogenb BHyTpeHHero cTpoeHns ConHua

Komnnekc conHe4yHom akTMBHOCTH

LInknbl CONHEYHOW aKTUBHOCTM, NPU3HAKW YCUNEHNS CONHEYHOM aKTUBHOCTIN 1 MPUYUHDI
ConHe4yHoe n3nyyeHne, CoNHeYHbI BETEP, CONHEYHO-3EMHbIE CBSI3N

MarHuTHble nong ConHua n nnaHet

OueHka Boadpacta ConHua, 3emMnun n nnaHet

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

26. ["'eonorunyeckas aponouns

Hawa nnaHeta 3emns, ee oopma, XMMNYECKMIA COCTaB

MarHuTtocdepa 3emnu, CTpyKTypa MarHMTHOrO Nons, OBMXEHNS MarHUTHbLIX NOKOCOB
BHyTpeHHne obonoykn 3emnn 1 MeToabl UCcCnenoBaHus ee rybuH (ceiicMopa3Benka)

AnekTpuyeckoe none 3eMnn, 3NEKTPOMarHNTHbIE BpaweHus B sape 3eMnn U NpoLecchl Ha
NOBEPXHOCTM

3eMHas Kopa 1 ee 3Bonumns (reonormyeckas UCTopus)
JlutocdpepHble NNnTbl, NaearowWwme Ha BEPXHEN MaHTUK - acTeHocdoepe,
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OkeaHunyeckas u KOHTMHEHTanbHas 3eMHas Kopa, CB3b €e 3BOMOLUUN C SBOMIOLMEN XUBOrO HA HEN
Mpouecchl camoopraHnsaunm B ropHbiX nopoaax

Mpouecchbl B naHOwagTHON cdhepe

N3nydyeHne 3emnum kak HarpeToro tena

OHTpoNuinHbIA BanaHc 3emnun

PaanoakTnBHOCTb Kak hakTop TennoBoro 6anaHca 3emnu

Bo3HunkHOBEHWE okeaHoB 1 aTMOCcepbl

ATMochbepa 3emnu, ee CTPyKTypa, XMMUYECKUIA COCTaB

[MpoxoxaneHne ConHeYHOro ceeTa Yyepes atmocqgepy

O30HOBbIV CMON U NPUYNHBI €r0 U3MEHEHUS

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

Mmopochepa 3emnu, Bo4a U XU3Hb
BosHukHoBeEHME Buocdepbl kak pesynbTaT reonornyeckon 9BonoLMmn 3emnm

27. NpouncxoxaeHme XnsHu

MepBuyHas atMocdhepa 3emnu

ABVOreHHbIn CNHTE3

MepBrYHbIA BynboH

Mpenbuonornyeckuini oT6op

MoHATMe 0 Bronornyeckmnx MembpaHax

Koauepsartbl

"eTepoTpodbl

AsTOTPOMHI

AHaspobbl

A3pobbi

[MpokapuroThbl

JyKapuoTbl

ronobvnos

"eHobro3

cTopryeckue KOHLENLMM NPONUCXOXAEHNS XU3HN: KPeaLMoHN3M, rmnoTe3a naHcnepmmu,
OOHOKpaTHbIA abroreHes, MOCTOSAHHOE CamM03apoXaeHne, CTauMOHapPHOe COCTOSHUE
28. bronoruyeckunii 3BONOLIMOHN3M

Ssontouns, ee atpnbyTbl: CAMONPON3BONbHOCTb, HEOOPATMMOCTb, HANPaBNEHHOCTb
OBOMOLUMOHHAs KoHuenuns Jlamapka

JapsrHn3m

CanbTaunoHn3m

CuvHTeTUYeCKas Teopus 9BONIOLUN:

MonekynsapHas asonoums

["'eHOdpOHA

SneMeHTapHas 9BONIOLUMOHHAS CTPYKTypa - nonynsaums

OneMeHTapHbI HACNEeACTBEHHbBI Matepuan - reHoqoH4 NONynAunn
OneMeHTapHOe SBNEHNE 3BONIOLUUN - U3MEHEHME reHodhoHaa Nonynsaumm

AneMeHTapHbIe 3BOJOLMOHHbIE (DAKTOPbI: MyTALMOHHBIA Npouecc, NonynsLMOHHbIE BOJHbI,
N30N5IUNS, eCTECTBEHHbI 0TOOP

Bopbba 3a cywectBoBaHme
dopmbl 0T6OPA: ABUXYLMIA, CTABUAN3NPYIOWNIA, OM3PYNTUBHDIN
Mukpoasonouns
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Makpoasontouus
OwueepreHuuns

29. Victopums XusHu Ha 3emsne n MeTodbl UCCneaoBaHms 9BONIOLUN

['eonornyeckne spbl 1 Nneproabl

CB#A3b rpaHuL Mexay apamu C reonorm4ecknMm u NaneoHToNnorM4eCKUMmM N3MeHeHSaIMN
HekoTopble BaxHenwme apoMopdo3bl: POTOCKMHTES, 3yKapuoTbl, MHOTOKNIETOYHOCTb, CKenet

OCHOBHble TakKCOHOMMUYECKME rPYNMbl PACTEHUA N XMBOTHbIX M NOCNEO0BATENbHOCTb UX SBOMIOLMM:
MONJIIOCKU, PbIObl, 3eMHOBOAHbIE (aMPnburK), NpecMbikarowWwmecs (PenTunmm), NTULbI,
MiekonuTatouwme, ronocCeMeHHbIe, NOKPbITOCEMEHHbIE, LUBETKOBbIE

lMpokapuroThbl

dunoreHes

OHTOreHes

Apantaums

Apomopdho3s

MoHsATMe o donope, ayHe

MeTtonbl nccnenoBaHS 3BONOLMMN: NANEOHTONOrNS (MCKoNaemble NepexoaHble OOPMbI,
NnaneoHTONornyeckmne psaabl, NocnenoBaTenbHOCTb MCKONAeMbIX OOpM)

MeTonbl uccnenoBaHns aBontoumn: buoreorpadms (conoctaBneHne BULOBOro CocTasa ¢ UcTopueit
TEpPPUTOPUIA, OCTPOBHbBIE CDOPMbI, PENUKTbI)

MeToabl uccnenoBaHms 9BOMOLMN: MOPGIONOrMYEecKMe METObI (YCTAHOB/IEHNE CBA3N MEXOY
CXOACTBOM CTPOEHUSI N POLACTBOM CPaBHMBAEMbIX (OOPM, PYAMMEHTAPHbIE OPraHbl, aTaBU3Mbl)

MeTtoabl uccnenoBaHms 9BOMOLMN: 9MOPMONOrnYecke MeToabl (3apoabiEeBOE CXOACTBO, MPUHLNNM
pekanuTynaumm)

MeTonbl nCCnenoBaHUs 3BONIOLNN: FEHETUYECKME METOAbI, METOObl BMOXUMUN 1 MONEKYNSIPHOWA
6uonorun, MeToobl MOAENNPOBAHUS, 9KONOrMYeckKne MeToabl

30. ['eHeTnka n sgonoums

"eHeTnka

["eH

Annenb

XpOMOCOMbI

["eHoM

["feHoTMN

deHoTUN

CBoilcTBa reHeTN4eckoro Matepuana: OUCKPETHOCTb, HEMPEPbLIBHOCTb, MMHEMNHOCTb, OTHOCUTENbHAS
CcTabunbHOCTb

I3MeH4MBOCTbL: Hacnegyemas (reHotunuyeckas, MyTaumoHHas)

Mi3amMeH4YnBOCTb: HeHacnegyemas (oeHoTunmnyeckasl, MoanpukaLmMoHHas)

MyTareHHble pakTopbl

MpryunHbl MyTaUUi

CsowicTBa MyTauui

Ponb MyTaLmin B 3BONMIOLIMOHHOM Npouecce

MonynaunoHHas reHeTuka

["eHeTuyeckme xapakTepuCTUKN NONyNsAUMK: HAacNeOCTBEHHAs reTeporeHHOCTb

["eHeTuyeckne xapakTepUCTUKN NONyNALMK: BHYTPEHHEE reHeTUYeCcKoe eAMHCTBO
["eHeTuyeckme xapakTepuCTUKN NONyNsaLMK: AMHAMUYECKOe paBHOBECUE OTAENbHbIX FEHOTUMOB

31. Okocucrtemnl
NoHsATHE akocucTeMbI
dneMeHTbl 3KocucTeM (broTon, buoLeHo3)
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BuoTtnyeckas CTpykTypa aKoCUCTEM: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbI

Bnabl npypoaHbIX 9KOCKUCTEM (03€PO0, Nec, NyCTbIHA, TyHApPa, okeaH, buocdepa)

[Mywesble (Tpodomyeckre) uenu, nupammnabl

DHepreTnyeckne NOTokM B akocuctemax, npasmno 10%

Skonornyeckme akTopbl: buotudeckne n abrnoTnyeckme gakTopbl, aHTPOMOrEeHHbIE (PAKTOpPbI
dDopMbl BUOTNYECKMX OTHOLWEHWIA

[Mpepnenbl TonepaHTHOCTH

Cpena obuTaHus 1 aKkonornyeckas Huwa

32. brnocepa
Buocgoepa
BelecTBo: XumBOe, KOCHOe, bBuoreHHoe, OMoOKOCHOEe

eoxmMmyeckme OyHKLMM XMBOro BELeCTBa: ra3oBas, KOHLUEHTPaLWOHHas, OeCTPYKTMBHaS,
cpenoobpasytolas, sHepretTuyeckas

BuoreHHas Murpaumns atoMoB XMMUYECKUX SNEMEHTOB

Buoreoxummnyeckne NpUHUUNBLI MUrPaLNN: CTPEMIEHME K MAKCUMYMY NPOSIBNIEHNS
BroreoxnMmnyeckmne NpUHLMNbLI MArPaLIK;: 3BOMOLMS BUOOB, YBENNYUBAIOWMNX BMOrEeHHYI0 MUrpauuto
BnusiHme kocMmyeckmx gpakTopoB Ha brocdepy: paanaumoHHbIi GOH, MarHUTHOE none, OHOBOE
N3ny4yeHne, CONTHEYHO-3EMHbIE CBA3M (renmobronorms)

33. Yenosek B buocgpepe

[ManeoHTONOrMSA

AHTponoreHes

OcHoBHbIe aTanbl aHTpPoONoreHesa

Heonutnyeckas pesontouns

OKonornyeckme NocneacTBns HEONNTUNYECKOW PEBOIOLINN

Koasonoums

Pacbl n pacoreHes

BoaMoxHble nyTun aBonOUMN YenoBeka

Ponb coumnanbHbIX 1 6BMONOrMYECcKmX 3BOMIOLMOHHBIX (DaKTOPOB

34. 'nobanbHbI 9KONOrMYECKNiA KpU3nC

3arpsisHeHue okpyxatowen cpeabl (MHrpeaneHTHoe, M3nYeckoe, AeCTPYKTUBHOE)
NHavkaTopbl rnobanbHOro aKONorn4eckoro Kpmuamuca:

- NAaPHUKOBbIN 3PdeEKT

- UCTOLLEHNE O30HOBOIO COS

- perpanaumns NecHblX, 3eMenbHbIX, BOLHbIX PECYPCOB

- CHUXeHne bropasHoobpasus

Hoocdbepa BepHaackoro kak atan pa3suTns buocopepbl Npy pa3yMHOM PErynnpoBaHMN OTHOWEHWIA
Yyenoseka v npupoabl

YcToumBoe pa3Butme kak KOMIPOMIUCC MeXAOy CTPEMIIEHEM YeNoBEe4YeCTBa Yy A0BNETBOPSTb CBOM
NoTPebHOCTN N HEOHXOAMMOCTBIO COXpaHeHNs Buocdepbl AN 6y nyLWwmx NOKONEHWNA

TpeboBaHWs K HanncaHuio pegepaTos.

TpeboBaHus K copepxaHuto pedpepara:

1) PeqaepaT LOXEH BKNtoYaTb B cebs TUTYNbHbIW NUCT, OrNaBneHne, BBeaeHNe, OCHOBHYHO
cofep>XaTenbHyto YacTb, 3aK4YEHNE U CMNCOK UCMONMb30BaHHOW nuTEpaTypbl.

2) Ha TuTynbHOM nucTe BBEpXy 0603HaYaloTCs Ha3BaHWe By3a 1 goakynbTeTa; B LLEHTPe Nocne CroB
"PE®EPAT" - HanmMeHOBaHMe TeMbI, anee cripasa - oamununs, MM 1 0TYECTBO €€ aBTopa, HOMeEP
rpynnbl, doammnms, NMsl, OTYECTBO NPOBEPSIOWEro Npenoaasatens; BHU3Y - rof HanncaHus paboTbi.
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3) Bo BBeneHMM naeTcst aBTOpckoe 06 bSCHEHNE 3HAYMMOCTU BbIOPaHHOW TEMbI, €€ aKTyanbHOCTH, a
TakXxe onpenensitoTcs Lenb 1 3anaym astopa. Bo3aMoXHO Hannyve aBTOPCKO OLEHKM NPOYMTaHHO0
no Teme, T.e. MONbITKM UCTopuorpacpunyeckoro obzopa.

4) OcHoBHas cogepxarenbHas 4acTb pedoepara AennTca Ha pasaenbl, CoeanHeHHble o0Len
NOrVKOM aBTOPCKMX CyXaeHunit. Kaxaplii pasnen 4onXeH MMeTb CBOe HasBaHue 1 0603HayaThes 1 B
ornasneHuun, 1 B cogepxartenbHoi yactu. Micnonb3osaHve B pedpepate MbIC/eit U BbiBOAbI YHEeHbIX
NOMXHO COMPOBOXAATbCA CChINIKAMU Ha UX TPY[bl HA TEX CTPaHWLax, rae OHW NPUBOOSTCS.
Bo3MoXHbl IBa BapvaHTa CCbINOK: cpasy B TEKCTE NOCNe NPUBEAESHHOMO CyXAEeHUS Uccnenosartens
- B cKOOKax Unv Ha CTpaHuLe BHWU3Y - NOC/e BCero CTPpaHMYHOro TeKcTa.

5) 3akntoyeHne npeacTaensieT cobol BbIBOALI, K KOTOPbIM NPWLLEN aBTOp B pedynbtarte
03HaKOMNEeHNs ¢ 3bpaHHO TEMOW, NOMbITKY aHann3a NpencTaBneHnii 0 Heil 1 co3gaHns
cobcTBeHHOro ee "BmaeHns". aHHbln pasnen paboTbl MOXET MMEHOBATbLCS MPOCTO: "BbiBoabl".

6) B cnucok nutepaTtypbl cneayet BHOCUTb NULLb T€ NCCNenoBaHNS, KOTOpble AEACTBUTENBHO
NpoYMTaHbl U UICNONb30BaHbl aBTOPOM, a He BCe Te paboTbl, KOTOPblE 3HAKOMbI aBTOPY NMLWb MO
Ha3BaHMWSM.

7) B conepxaHun pedpbepara 0653atenbHO AOMKHA NPOCNEXMBATLCA aBTOPCKAs NO3ULMS.
TpeboBaHus K 0GOpPMIEHUIO pedoepaTa

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

2) ObbeM pedbeparta He MeHee 15 nucToB.

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

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

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

7.1. OcHOBHas nuTteparypa:

1. TynuHos B.®. KoHuenumn coBpemMeHHoro ectectso3HaHuns. - M.: Hawkos n Ko, 2011. - 484 c.
//http://znanium.com/bookread.php?book=414982

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

3.MNopenos, A.A.. KoHUeNumnM COBPEMEHHOIO eCTECTBO3HAHMS : y4ebHOe nocobre ans 6akanaspos :
no gucumnnuHe 'KoHUenuum COBPEMEHHOrO ECTECTBO3HAHNSA' AN CTYAEHTOB BbICWNX Y4EOHbIX
3aBeneHuii, 0byyaroLwmxcs No ryMaHMTapHbIM 1 COLManbHO-3KOHOMUYECKUM cneumnanbHocTaMm / ALA.
lopenos .? 3-e n3a., nepepab. u gon. ? M.a : IOpaiit, 2012 .7 346, [1] c.

7.2. [lononHutenbHasa nuteparypa:

1. KoHuenumm coBpeMeHHOro ectectBo3HaHus: YuebHoe nocobue / H.IM. BawekuH, A.H. BawekuH;
Poccuiickas akanemns npasocygus. - M.: UL PUOP v gp. , 2010. - 253 c.
//http://www.znanium.com/bookread.php?book=193697

2. Py3aBuH I'. . KoHuenummn coBpeMeHHOro ectectBo3HaHus: Yuebnuk / .. Py3aBuH. - 3-e nag,,
ctep. - M.: UH®PA-M, 2012. - 271 c.: 60x90 1/16. - (Bbicwee obpasosaHue). (nepennet) ISBN
978-5-16-004924-3

http://znanium.com/bookread2.php?book=232296

3. KoHuenuun coBpeMeHHOro ectecTtBo3HaHms: YuebHoe nocobre ans ctyneHTos By3oB / B.I1.
BoHpapes. - M.: Anbha-M, 2009. - 464 c. //http://www.znanium.com/bookread.php?book=1857973.

7.3. UHTEepHeT-pecypcChl:

BospwnHos B. KoHuenum1 coBpeMeHHOro ecTeCTBO3HaHUS -
http://www.intuit.ru/studies/courses/2299/599/info
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BoHcosckuii C.B. CoBpeMeHHas eCTECTBEHHOHAy4YHas KapTuHa Mmpa -
http://lit.lib.ru/i/irhin_w_j/vonsovsky.shtml

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

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

OnnariH cnosapu n aHumknoneauu - http://dic.academic.ru/
Poccuincckas actpoHoMuyeckas ceTb - http://www.astronet.ru/
OneMmeHThI - http://elementy.ru/

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "KoHLUenumMm COBpeEMEHHOro ecTecTBo3HaHua" npeanonaraet
NCMNONb30BaHNE CNeayolWero MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaLEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
MHGOPMaLMK, MONYYEHNS N Nepefaymn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEANAHOW ayANTOPUU COCTOUT U3: MyNIbTUMEAMAHOrO NPOEKTOpPa, aBTOMATU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAENChI
noakntoyermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBblM
3N1EMEHTOM yNpaBNeHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO NMO3BONSET MPOBOANTL NEKUMM, MPaAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 DOCTYMHOW ANSt HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/E C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtuBHbIX pecypcoB. MynbTmeoniiHasa ayamTopums TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPorpaMmMHoe obecneyeHue.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbnmoTeyHo cnucteme " BnbnnoPoccurka", BocTyn K KOTOPOW NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npeactaBneHbl KOMNEKLMN akTyanbHON Hay4YHOW 1 y4ebHo
nuTepaTypbl N0 ryMaHUTapHbIM HaykaMm, BKoYatowme B cebs nybnmkauum Beoylmnx pOCCUNCKnX
n30atenbCTB ryMaHUTapPHOW nuTepaTypbl, U30aHUS HA aHTNIMACKOM A3blKe BeayLMX aMepPUKaHCKNX 1
€BPONencKkmx n3gaTenbCTB, a TakkXe peikue n ManoTupaxHble N30aHnsa POCCUNCKUX PernoHanbHbIX
By30B. 9BC "BubnunoPoccurka" obecneynBaeT WNPOKNIA 3aKOHHbIA JOCTYN K HEOOX0AUMbIM A1
obpasoBaTesibHOro npoLecca n3aaH1usaM ¢ UCMoib30BaHMEM MHHOBALMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCyAapCTBEHHbIX 0bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

6yMa)KHbIe BapnaHTbl TECTOBbIX 3a4aHnin

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npodouno NoarotoBkn VMIHOCTpaHHbIN (aHMNACKMIA) A3bIK U BTOPOW MHOCTPAHHbBIN A3bIK .
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ABTOpP(bI):

KypamwuH A.W.

" 201 __r.
PeueH3eHT(bl):

"anees A.W.

" 201 __r.

PeructpaumnoHHbii Homep 5AE
CrpaHnua 23 n3 23. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



