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Pabouyasi nporpamma cocTtaBrneHa B COOTBETCTBUM C doeiepanbHbIM rocygapCTBEHHBLIM
obpasoBaTenbHbIM CTaH4AaPTOM BhICLLErO 0Opa3oBaHust
no HanpasneHuto nogrotoBkn 38.03.01 SkoHOMuMKa

Ha ocHoBaHun yyebHoro nnaxa Ne 1/1/740
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1. BBEOEHMUE K PABOYEN NMPOrPAMME AUCLUMIUHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbli

basoBas ObsnasartenbHas I:l JononHuTensHo

Bnok 1: AaBnseTca hakynbTaTBOM

BapwaTtusHas Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl

Pa3BuTb KomMMneTeHUuMM oby4arowerocs B 00MacTM COBPEMEHHOrO €CTEeCTBO3HAHUA, MokasaTb
HepaspbIBHYI0 CBSI3b Hayk O MPUpPOAE U O YerioBeke, CHOPMUPOBATb HABLIKM HAYYHOrO MbILUNEHNUS U
€CTeCTBEHHOHaY4YHY MHAOPMALMOHHYHO KapTUHY Mupa

1.3. 3apgauv gucuMNNHbLI
o CdopmupoBaTb y obyyalolwmxca npeacraBneHnsi 06 OCHOBHbIX MOAENSX Hay4HbIX KapTVH Mupa u
KOHLEeNUMsaX COBPEMEHHOIO eCTECTBO3HAHNS
e Hayuntb noHuMmMaTb M WCMOMb30BaTb B MNPOdECCUOHANBHON AeATENbHOCTM OCHOBHbLIE 3aKOHbI
COBPEMEHHOI0 ECTECTBO3HaHUS
e CdopmmpoBatb y o00y4alLMXCss Hay4yHOe MWPOBO33pPEHME W OCO3HaHWE BO3pacTallen B
COBPEMEHHOM MVpEe B3aUMOCBSI3 MPUPOAHBIX U aHTPOMOreHHbIX (akTOpoB

1.4. NepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yUYeHUsA NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHMpyemMbIMU pe3yfibTaTaMu OCBOEHUsi obpa3oBaTenbHON NporpaMmmbl

Koa

OTan ¢opmmpoBaHus
KOMMeTeHL MM dopmynupoBka KoMneTeHL MM

MK-10 CnocobHoCTb Mcnonb3oBaTb ANS peLleHns MepBbi
KOMMYHMKaTUBHbIX 3a4a4 COBPEMEHHbIE TEXHNYECKNE
CpeAcTBa M MHOPMALMOHHBIE TEXHOSTOTUM

MnaHupyeMble pe3ynbTaTbl 06yYeHUs

3HaTb:
OCHOBHble 3aKOHbl CTECTBEHHOHaYYHbIX AUCLMMNIVH U NMOHATUIHBLIA annapaTt COBPEMEHHOro
€CTeCTBO3HaHUS, (POPMUPYIOLLNE MUPOBO33PEHYECKYHO NMO3MLMNIO

YmeTb:
IMpUMEHSITb OCHOBHbIE 3aKOHbI U MOHATUSE ECTECTBEHHBIX HAYK ANns aHannsa uHdgopmaumm ob
OKpyXatolLen cpefe

BnapeTb:
HaBblkamy aHanmn3a Hay4YHO-TEXHUYECKOW NUTepaTypbl B paMkax eCTECTBEHHOHAYYHOW MHCpOPMaLOHHON
KapTWHbI MUpa

1.5. AucumnnuHbl (NPakTUKK) o6pa3oBaTenbHON NPorpaMmbl, B KOTOPbIX GbINO Ha4YaTo
chopMupoBaHue KoMneTeHUMN, yKasdaHHbIX B n.1.4:

OvcuunnuHa 6asmpyeTcs Ha KOMNeTeHUMsX, ChOPMUPOBAHHbBIX Ha NPeAblayLLEM YPOBHE 06pa3oBaHus

2. COOEPXAHUE ANCLUUNMNUHDI

Obbem

(4achbl)
HanmeHoBaHue 1 cogepxaHue o | o0
o = =
y4eBHbIX Moaynei, TeM 1 OpM KOHTPOns 8z | 23
- 37
o8 | & &
) T o
[e] o

Y4yebHbIn MoAaynb 1. DopMupoBaHMe HayYHbIX KAPTUH MUpa
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n opm KOHTpons

o4YHOe

oby4eHune
3a04HOE

oby4eHne

KoHuenuun npocTpaHCcTBa U BpeMeEHU
Tema 1. EcTecTBeHHOHay4Has U rymaHuTapHas KynoeTypbl. MeTogonorus

€CTEeCTBO3HaHMs. Hay4yHbln MeToA. YPOBHU HAYy4YHOro NO3HAHKS. 6
CnCTEMHBIV NOAX0 K U3YYEHUI0 SBMEHUN NpUpoabl
Tema 2. KpaTkas uctopus passutns eCTeCTBo3HaHus. HayqHble KapTuHbI Mupa 4
Tema 3.CTpyKTypHble YPOBHM OpraHusauunm martepum. Mukpo-, Makpo- 1 merammpsl 4

Tema 4. KoHuenumn npocTpaHcTBa U BpeMeHu. MNoHaTne o cneumanbHom
1 obLern Teopn OTHOCUMTENBLHOCTUN A. DNHLUITENHA
Tema 5. CummeTpusi B eCTeCTBO3HAHUUN. 3aKOHbI COXpaHEHMS.

CBsI13b 3aKOHOB COXPaHEHMs1 CO CBOMCTBAMW NPOCTPaAHCTBA U BPEMEHU
Tema 6. PasButne npeacraBneHnin o MexaHM3Max B3anMogencTBms.

YeTbipe BMaa hyHOaMeHTanbHbIX B3aNMOAENCTBUIN B Npupoae
Tekywmn koHTposnb 1. Onpoc 1
Y4yeOHbIn moaynb 2. [IMHamMu4eckue 1 CTaTUCTMYECKNE TEOPUN B €CTECTBO3HAHUN.

CoBpemeHHast KocMonorusi
Tema 7.lMoHATHE cocTosAHMUS dmnanyeckol cucteMbl. Cnocobbl ONMcaHUs COCTOSIHWIA
B MUKPO-, Makpo- U merammpe. OCHOBbI KBAHTOBO-MEXaHUYECKOro OonmncaHuns

matepun. [puHUMMLI Cyneprno3nummn, HeonpeaeneHHOCTH, 6
JOMOJSTHUTENbHOCTU

Tema 8. JuHaMn4eckme 1 cTaTUCTUYECKNE TEOPUN B €CTECTBO3HaHNW. QHTPONUS. 4
BTopoii 3aKkoH TepMoanHamukn. CBs3b 3HTPONUK U MHOpMaLMK

Tema 9. XuMunyeckne cuctTeMbl U cnocobbl UX onMcaHusl. XuMudeckasi KMHeTvKa. 4

MpuHumn Jle Watenbe. MNMpeacraBneHme 06 IBOMHOLMOHHON XUMUK
Tema 10. CoBpemeHHas kocmonorus. Teopun agonouun BceneHHoN.
Ctpyktypa BceneHHown. 3Be3abl. [anakTvka n meTaranaktuka. 6
ConHeyHas cuctema
Tema 11. BHyTpeHHee cTpoeHue 3eMnn 1 UCTOpUS ee reosiorMyeckoro passuTus.

Jlntocdepa kak abrnoTnyeckas OCHOBA XXMU3HM. 6
Okonornyeckne yHKLMU nnutocdepsl
Tekywmn koHTponb 2. floknaa 6

Y4yeOHbI Moaynb 3. bruonornyeckme KoHUENLUM eCTeCTBO3HaHUS
PopmupoBaHve 3BOMOLMOHHON KapTuHbI MUpa
Tema 12. CTpyKTypHbI€ YPOBHM OpraHun3aLmnmn xmnson matepun. buocdepa.

dyHaameHTanbHble 3aKOHOMEPHOCTH pa3BuTua Gruocdepbl n ee PyHKLMK 4
Tema 13. OCHOBHbIE 3BOSHOLMOHHBIE TeOpUn B bronormun. [MprHLmMnbl 3BONOLUN,
BOCMPOM3BOACTBA U Pa3BUTUS XKMBbIX CUCTEM. [[€eHETUKa U 3BOMOLMS. 4
CuvHTeTMYeckas Teopusi SBOMOLMM
Tema 14. KoaBontouunsa yenoseka n bruocgepbl. Hoocdepa. MNMoHATHE 06 3konorum 4
Tema 15. CamoopraHu3aums B XXMBOW U HEXNBOW Npupoge. CuHepreTmka 4
Tema 16. IBOMOLUNOHHbIE KOHLENLMM B COBPEMEHHOM €CTECTBO3HAHUM. 4
MprHUMMBLI YHMBEPCANbHOrO 3BOOLMOHU3MA
Tekywmm KoHTponb 3. Pedepar 8
Tekylmin KOHTPOJIb KOHTPOJbHasi paboTa
MpomexyToyHas aTTecTayus: ak3aMeH 54
BCEIO: | 144

3. TEMATUYECKWUIA NMNAH

3.1. Nekuun
Homepa OuHoe oby4eHune 3aoyHoe oby4yeHne
U3y4aembIX TeM Cg';é"';‘;a ((?gzeb:‘;' Cé'lw?e'w;z . %Zzeb:\;l
1 1 2
2 1 1

PNg 51.B.02 KOHLUenuun coBpeMeHHOro eCTeCcTBO3HaHus CtpaHuua 4 u3 13



Homepa OuHoe oByueHue 3aouHoe oby4eHue
U3y4aembIX TeM cg'nfgc‘?%a %Z‘;i:‘;' CSMOQA;F; . %Zzeb:\;l

3 1 1
4 1 1
) 1 1
6 1 1
7 1 1
8 1 1
9 1 1
10 1 1
11 1 1
12 1 1
13 1 1
14 1 1
15 1 1
16 1 1

BCEIO: 17

3.2. MpakTnyeckme U ceMMHapCK1Me 3aHATUA

Homepa HavMeHoBaHue QO4Hoe 06y4eHne 3ao4Hoe obyyeHve
n3y4yaembix . Howmep O6bem Howmep O6bem
Tem 1 opma 3aHATUI cemecTtpa (yachbl) cemecTpa (4achbl)
1 Hay4Hbin meToA. 3nemeHTbl 1 1
Hay4YHOro MeToa No3HaHus.
UcTopusa ectecTBO3HaHMS:
1-2 dopmMUpoBaHMe HayYHbIX 1 1
nporpaMm B 3Moxy
@HTUYHOCTU
CTtaHoBneHne knaccu4eckomn
2 dun3nkn. MexaHndeckas 1 1
KapTuHa mupa.
KoHuenuuns npoctpaHcTBa-
4 BpemMeHu. PenaTuBucTckui 1 1
Mup.
CunMmmeTpusa npocTpaHcTBa U
5 BpeMeHUW. 3aKoHbI 1 1
COXpaHeHus1.
KopnyckynsapHo-BonHOBOM
7 ayanuam. CooTHoLEeHNs 1 1
HeonpeaeneHHOCTEN.
8 OHTponusa. MNpuHumn 1 1
BO3paCTaHus SHTPOMUN.
Mpouecchl Ha XMMUYECKOM
9 YPOBHE OopraHusawmm 1 1
Marepuu.
10-11 KocmoroHus. Meonormnyeckas 1 1
3BONOLMS.
1-11 Hoknag 1 3
Brvonornyeckun yposeHb
1213 opraHusauunM MmaTtepum. 1 1
OBOMOLNOHHbIE Y4EHUS.
Buocdepa n yenosek.
14,16 HekoTopble Bonpochl 1 1
akonoruu.
1-16 3awmra pedepata 1 3
BCEIO: 17
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3.3. JllabopaTtopHble 3aHATUA

Homepa
n3yvaembix
TEM

HanmeHoBaHue
nabopaTopHbIX 3aHATUI

QO4yHoe 06y4yeHne

3ao4Hoe oby4eHune

Howmep
cemecTtpa

O6bem
(vachbl)

Howmep
cemecTpa

Obbem
(4achbl)

BeeneHune B Teoputo
norpewHocTten. Metoapl
006paboTkm pesynbTaToB
N3MepeHnin

JlabopaTopHas paboTa Ne 1
10 «OnpegeneHne paccTosHUM 1 2
40 ranakTuk»
JlabopatopHas pabota Ne 2
«OnpegeneHve NOCTOSHHON
pagnoakTMBHOIO pacnajga
HecTabunbHbIX N30TOMOBY
JlabopatopHas pabota Ne 3
«BHewHnn choTtoadhpekT.
PaboTta Bbixoda anekTpoHa
13 meTanna.
JlabopatopHas pabota Ne 4
«OnpepeneHne onuHbl
BOJSTHbI CBETA NP MOMOLL
AndbpakLMOHHON peLleTKny
JlabopatopHas pabota Ne 6
13 «OnpegeneHne KPOBSIHOTO 1 2
OaBrneHus»
WMTtoroBoe 3aHATHE 1 1

BCErIo: 17

10

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmotpeHo

5. TEKYLLIMA KOHTPOJIb YCNEBAEMOCTU OBYYAKLEIOCSA

Homepa OyHoe 06y4eHne 3ao4Hoe obyyeHve
yqe6HE>|x dopma
M?(g¥gsrl,Mno KOHTpOJ:IFI Howmep Kon-Bo Howep Kon-Bo
npoBoauTCS! 3HaHUN cemecTpa cemecTpa
KOHTPOIb
1 Onpoc 1 1
2 Hoknag 1 1
3 Pedepar 1 1
1-3 KoHTponbHas paboTa

6. CAMOCTOATEJIbHAA PABOTA OBYYAIKLLEIOCAH

Buabl CaMOCTOSTENbHOM paboThi OyHoe 06y4eHne 3ao4Hoe obyyeHne
6 Homep O6bem Homep O6bem
obyvatouierocs cemecTtpa (4achbl) cemecTpa (4achbl)
YCBOEHME TeopeTUYECKOro MaTtepmana 1 29
[MoaroToBKa K NpakTU4eCKUM 1 1 10
nabopaTopHbIM 3aHATUAM
BbinonHeHne gomallHux 3agaHumn
MNMoarotoBka K ak3ameHam 1 54
93

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

POa CtpaHuua 6 13 13
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7.1. XapaKkTep1ucTuUKa BUAOB U UCTONb3YyeMbIX MHHOBALMOHHbLIX (POPM YYE€OHbIX 3aHATUN

O6bem 3aHATUN
B
HauMeHOBaHME WNHHOBALMOHHbIX
6 dopmax (4achbl)
BNOB y4E0OHbIX Mcnonbayemble MHHOBALMOHHbIE (DOPMBbI
3aHATUI o P
= =
o T oI
23T E)
T T
> 9 5
SN T o
o ® 5
Jlekumm Jlekuuna-gmnanor, pa3bop KOHKPETHbIX CUTYaLUi 2
MpakTnyeckue | BbiCcTynneHne CTygeHTOB C 3apaHee NoAroTOBEHHbIMM 4
W ceMuHapckue | goknagamm n nx obecyxaeHune, onpoc, COpeBHOBaHUE
3aHATUSA ManbIx rpynn oby4daroLmxcs, B3aumHoe obyyeHne
JlabopaTopHble | MpoBeaeHne caMocToATENBHOrO y4ebHOro akCnepMmeHTa 7
3aHATUSA Ha nabopaTopHON YCTaHOBKE, CAMOCTOATENbHbIE BbIBOALI O
Nnosly4yMBLUEMCSH 3KCMNEPUMEHTASTIbHOM pesynbTaTe
BCEIO: 13

7.2. BannbHO-peNTUHroBasi cCUCTeMa OLeHMBaHUS YCNeBaeMOCT! U AOCTUXKEHMN obyyvarowmxcs

MNMepeyeHb 1 napameTpbl OLIEHUBaHUA BUAOB AEATENBLHOCTU ObyyaloLlerocs
Becoson
Ne BuA peatensHocty Ko3hpULMEHT Kputepuu (ycnoeust) HauucneHnst 6annos
n/n oby4atoLerocs 3HaYMMOoCTH,
%

1 | AyantopHasa akTUBHOCTb: . 2 6anna 3a nocelleHne Kaxagoro 3aHsaTus (Bcero
noceLleHve nekuun, 25 3aHATMI B cemecTpe), Makcumym 50 6annos;
nabopaTopHbIX U 10 . 10 GannoB 3a KaxAdbl MpaBWUNbHLIA OTBET MNpwU
NPaKTU4ECKUX 3aHATUN. onpoce (He meHee 5 BonpocoB, 1 onpoc B cemecTp),
lNpoBeaexue onpoca makcumym 50 6annos

2 | MoaroToBka u ) 40 Gannos 3a poknag (Bcero 1 pgoknag
npeacrasneHvne aoknaaa, cemecTtpe), makcumym 40 6annos;
nony4yeHve gonycka K ° 10 ©GannoB 3a nonyyeHne  Jgonycka
nabopatopHon paboTte 20 nabopaTtopHol paboTe (NofnHOTa OTBeTa Ha BOMPOCHI,

BNafeHne TeopeTUYeckM MaTepuarnom, 3aTpayeHHoe
Bpems) (Bcero 6 nabopaTopHbIx paboTbl B cEMecTpe),
Makcumym 60 6annos

3 | BbinonHeHwve n 3awpuTa 40 . 10 6annoB 3a Ka4ecTBO BbIMOMHEHUS U 3ALUUTY
nabopatopHou paboTbl u nabopaTtopHou paboTbl (CHATME 3KCNepUMEHTarnbHbIX
pedepaTa OaHHbIX, BEPHble pacyeTbl U3MEPEHUN, MOrPELLHOCTEN,

BbIBOAbI), (BCcero 6 nabopaTopHbix paboTbl B ceMecTpe),
Makcumym 60 6annos

o 40 GannoB 3a Ka4yecTBO BLINOMHEHUS U 3aLUUTY
pedepaTta (BBeAEHUE, OCHOBHasi 4acTb, 3aKIoYeHue,
CMUCOK nuTepaTypbl, BbiBOAbI), (Bcero 1 pedepaT B
cemecTpe), Makcumym 40 6anna

4 | Cpava ak3ameHa 30 o OTtBeT Ha TeopeTuMyeckuin BoOMpoCc (MomHoTa

BNageHus TEPMUHONOINEN, 3aTpavyeHHoe BpeMs) — OO
30 6annoB 3a Bornpoc (Bcero 2 Bonpoca) — MakCUmym
60 6annos;
. PeweHne npaktnyeckoro 3agaHumsa — go 40
OannoB 3a kaxgoe 3ajaHue (Bcero 1 3agaHue),
makcumym 40 6annos.

Utoro (%): 100

MNepeBoa 6annbLHOM WKanbl B TPAAULMOHHYIO CUCTEMY OLleHUBaHUS
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Bannbl OueHKa Mo HOpMaTUBHOW LUKane
86 - 100 5 (oTnm4Ho)
75 -85
61-74 4 (xopouwo) 3ayTteHo
51-60 3
20-50 (yBoBneTBOpPUTENBHO)
17 -39
1-16 2 (Hey#oBNETBOPUTENBHO) He 3auTteHo
0

8. OBECMNEYEHUE ANCLUIMIIUHDbI

8.1. YuebHasa nutepartypa
a) ocHoBHas y4yebHasi nuTepaTypa

1.

lopuH HO.B. KoHuenummn coBpeMEHHOIo eCTeCTBO3HaHMS [QNeKTPOHHLIN pecypc]: y4ebHoe nocobue/
lopuH KO.B., CeuctyHoB B.J1., AnekceeB C./.— 3nekTpoH. TeKCToBble AaHHble.— M.: EBpa3uiickmin
OTKPbITbIN MHCTUTYT, 2010.— 240 c.— Pexum goctyna: http://www.iprbookshop.ru/10758.— 3BC
«IPRbooks»

Kawees C./. KoHuenumm coBpeMeHHOro ecTecTBO3HaHWUsI [ONeKTPOHHbIN pecypc]: y4vebHoe
nocobue/ Kawees C.N.— OnekTpoH. TekcToBble AaHHble.— CapaTtos: A Nu Op Meawna, 2012.—
106 c.— Pexum goctyna: http://www.iprbookshop.ru/727.— 3BC «IPRbooks»

Crapogybues B.A. KoHuenuum cOBpPEMEHHOIO eCTEeCTBO3HAHUSA [OMEKTPOHHbIN pecypc]: y4ebHuk/
CrapoaoybueB B.A.— O3nekTpoH. TeKCToBble JdaHHble.— ToMCK: TOMCKUIM MONMUTEXHUYECKUIA
yHuepcuteT, 2013.— 333 c¢.— Pexum poctyna: http://www.iprbookshop.ru/34669.— 3BC
«IPRbooks»

Crapoaybuee B.A. EctecTBo3HaHue. CoBpeMEHHble KOHLEeNuUMM [OneKTpoHHbIN pecypc] : ydebHoe
nocobne gns CMNO / B.A. CrapoaoybueB. — OneKTpOH. TeKCToBble AaHHble. — CapaToB:
Mpodobpasosanne, 2017. — 332 c¢. — 978-5-4488-0014-6. — Pexum pocTyna:
http://www.iprbookshop.ru/66386.html

TynuHoB B.®. KoHuenuun coBpeMeHHOro ecTecTBO3HaHUS [ONeKTPOHHbINA pecypc] : y4ebHuk / B.O.
TynuHos, K.B. TynMHoB. — 3neKkTpoH. TekcToBble AaHHble. — M. : Jawkos un K, 2016. — 483 ¢c. —
978-5-394-01999-9. — Pexxum goctyna: http://www.iprbookshop.ru/60428.html

6) pononHuTenbHasa y4ebHas nuTepaTypa

1.

BenknH MN.H. KoHuenuun coBpemMeHHOro ectectBo3HaHus. CrnpaBoyHoe nocobue ans noAroToBKM K
KOMMNbIOTEPHOMY TECTUPOBaHWIO [ONEKTPOHHbIM pecypc]: ydebHoe nocobue/ benkud M.H., WagpwH
C.HFO.— 3nekTpoH. TekcToBble AaHHble.— CapatoB: BysoBckoe obpasoaHue, 2013.— 145 c.—
Pexxum goctyna: http://www.iprbookshop.ru/18389.— 3BC «IPRbooks»

Lnapranka no KoHUEeNuun COBPEMEHHOIO eCTECTBO3HaHUA [ONEKTPOHHbIN pecypc] / . — ONEeKTPOH.
TeKkcToBble AaHHble. — HoBocubupck: Cubupckoe yHMBepcUTETCKOe M3gaTenbcTBo, HopmaTuka,
2016. — 184 c. — 978-5-4374-0287-0. — Pexum goctyna: http://www.iprbookshop.ru/65191.html
lMoBepka MECOYHbIX YacoB C MOMOLLLI CeKyHAoMepa. [ONeKTPOHHBIN pecypc]: MeToauyeckue
ykasaHusa / Coct. besHocoBa B. B. , Meanoe [1. K. — CI16.: CIMryTtAa, 2011.— 9 c.— Pexum
gocrtyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=749, no naporsto.
http://publish.sutd.ru/tp_ext_inf_publish.php?id=1385, no naponio.

OnpegeneHne ygenbHOro COMPOTUBIIEHUS MeTannoB [3MEeKTPOHHBIN pecypc]: MeToguyveckune
yka3daHusa / Coct. Manbypos C. I., PymbiHckas U. . — CIMN6.: CMIYTA, 2010.— 6 c.— Pexum
poctyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=668, no naponto.

OnpepneneHne pacCTOSHUM [0 ranaktuk no "KpacHOMYy cCMelleHuo". [ONeKTpoHHbIM pecypc):
mMeToamdeckme ykasaHusi / Coct. Manbypos C. M., PymbiHckas WU. . — CI6.: CAryTH, 2010.— 5
c.— Pexxum poctyna: http://publish.sutd.ru/tp_ext_inf_publish.php?id=667, no naponio.

8.3. NMepeyeHb pecypcoB MHOPMALIMOHHO-TENIeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
Heo6XoAUMbIX 4N OCBOEHUS AUCLUNIIUHBI

1. WHdopmaumoHHas cuctema «EguHoe okHo gocTyna k obpa3oBaTenbHbIM pecypcamy»
[OnekTpoHHbIn pecypc]. URL:http://window.edu.ru/.

2. Y4yebHo-obpa3soBaTenbHasi U3NKo-MaTeMaTu4eckas 6ubnmoTeka [ONeKTpoHHbIN pecypc].
URL:http://eqworld.ipmnet.ru/ru/library.htm./

3. dusmdeckni MHOPMaLNOHHBINM nopTan. [OnekTpoHHbIN pecypc]. URL:http://phys-portal.ru/

4. JnekTpoHHO-bubnmoTeyvHas cuctema IPRbooks. URL:http://iprbookshop.ru/.
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5. OnekTpoHHasa bubnuoteka yuebHbix nsgannn CreryrnTa. URL:http:/publish.sutd.ru/.

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONOIMIA, UCNOSb3YyEeMbIX NPU OCYLLECTBIEHUU
obpasoBaTenbHOro npouecca no AUCUUNIHe, BKNOYan nepevyeHb NporpamMmmHoOro obecnevyeHus m
MH(OPMALMOHHBbIX CNPABOYHbLIX CUCTEM

e Microsoft Windows 10

e Office 2016

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HEOOXOAMMOM ANsA OCYyLLEeCTBIEHUA
obpa3oBaTenbLHOro npouecca no AMcUunimnHe

POON =

JleKuMoHHbIE AeMOHCTpaunn
MynbTUMeaWIHbIA NPOEKTOP
KomnbloTepsl

BupTtyansHble nabopatopHble paboThbl

8.6. MHble cBeaeHus n (Mnu) maTtepuansbl

He npegycmoTpeHbl

9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLLIMUXCA NO OCBOEHUIO

ANCLUNJTTUHDI

Buabl y4ebHbIx
3aHATUN U
camocTosiTenbHas
paboTta
obyyvaromxces

OpFaHVI3aLIMF| OeATEeNIbHOCTU o6yqarou.leroc9|

Jlekuunn

Nekumn obecneuvBaloT TeopeTUYecKkoe W3yYyeHue aucumnnuHel.  Ha nekuun
usnaraeTcsi OCHOBHOE COAepXaHWe Kypca, WICTPUPYEMOE  KOHKPETHbLIMM
npuMepamu, WUCMOSMb3YHTCA OCHOBHbIE MOMOXEHUS COBPEMEHHBLIX E€CTECTBEHHbIX
Hayk: h13nKK, XUMUK, acTpoddn3nKK1, acTpoHOMUK, Buonorum, reonoruu, akonoruu. B
npoLecce OCBOEHUS NEKLMOHHOrO MaTtepuana CTyAeHT YYUTCst KpaTKo, CXeMaTU4HO
1 nocregoBaTefibHO (QUKCUMPOBATb B KOHCMEKTE NEKUUA OCHOBHbIE MOJIOXEHUS
Kypca, BbiBOOAbl U (OPMYNMPOBKM, a Takke HaxoAuTb B PEKOMeHOyeMOoMn
npenogaBatenemM nutepatype OTBETbl Ha MOCTaBMEHHbIE TEOPETUYECKME WU
NnpakTU4ecKMe BOMPOCHI.

MpakTnyeckne
3aHATUSA

Ha npakTuyecknx 3aHATUSIX CTyAeHTaM pasbsiCHAOTCH Havmbonee CrnoXHble
TEOpEeTUYECKME MOMNOXEHMUs1 Kypca, X obydaloT HaBblkaM paboTbl C NEKUMOHHBIMU
KOHCNekTamu 1 yy4ebHon nuTepatypoil. CTyOeHT roTOBWUT AOKNag MO OCHOBHbLIM
pasgenaMm  Kypca, UCMonb3ys NEKUMOHHbIA  MaTepuan W pekoMeHAyeMmyto
nuTepartypy.

JlabopaTopHble
3aHATMSA

JlabopaTtopHble paboTbl CNOCOOGCTBYIOT pPasBUTMIO MPaAKTUYECKMX HAaBbLIKOB Npu
NpoBeAEHUN SKCTIEPUMEHTANbHbIX UCCreaoBaHuin, obyyaloT paboTe ¢ npubopamu u
obopynoBaHvem. CTyOeHT Yy4uuTCcsS NnaHMpoBaTb WM MPOBOAWTL  3KCMEPUMEHT,
oLeHMBaTb pes3ynbTaTbl M MOrPELHOCTU W3MEepeHwuin, aenatb U opMynupoBaTb
BblBOAbI, OPOPMIsTb M NPEeACTaBnsATb  OTYET O npoferaHHol nabopaTopHoM
pabore.

CamocTtosaTenbHas
paboTta

HaHHbIn BUA, paboTbl Nnpegnonaraet pacluMpeHmne U 3akpenieHne 3HaHum, yMeHUn u
HaBbIKOB, MOSIYYEHHbIX Ha ayguUTOPHbIX 3aHATUAX, MyTeM CaMOCTOATENbHOWN
npopaboTtkn y4yebHO-MeTogudeckoro maTepuana. CTygeHT npu nogrotoBke K
3K3aMeHYy [OSMKEH O3HAKOMUTbCA C MepeyHeM BOMPOCOB K Kypcy, TUMNOBbIMU
BapuaHTaMn KOHTPOSbHbIX 3afaHun. EMy npegnaraeTcs MCNOMb30BaTbh KOHCMEKTHI
nekuMrn W NpaKTUYECKUX 3aHATUMK, a Takke peKkoMeHOyemyl nutepatypy,
KOHCYINbTUPYACH NpU 9TOM C npenogasaTtenem

10. ®OHA OLIEHOYHbIX CPEACTB

OnA NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALIUN

10.1. OnucaHue nokasaTteneun U KpUTEPUEB OLIEHMBAHUS KOMMNETEHLMIA Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onucaHme LWKan oLeHUBaHUA

10.1.1. Noka3aTenu oueHUBaHMA KOMMNETEHUMN Ha 3Tanax ux cpopmmpoBaHus
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Koa
KoMneTeHuuu /
aTan ocBoeHus

lMokasaTenun oueHMBaHMSA KOMMNETEHLNI

HanmeHoBaHue
OLIEHOYHOro
cpeacTea

MpencraesneHne
OLIEHOYHOro
cpencTea B ooHAae

MK-10/ nep.bIi
aTan

1. Bocnpoun3BoguT OCHOBHbIE KOHLIENUUA U
npeacTaBnsieT HanpaseHNsi pasBUTUA
COBpPEMEHHBIX: (hU3NKN, XMW, KOCMOOTUN,
Ouonoruu, Hayk o 3emrne

2. BbisBNseT 4eNCTBUSA OCHOBHbIX 3aKOHOB:
bn3MKN, XMMKK, KOCMonoruu, uonoruu,
Hayk 0 3emne B npoueccax 1 ABneHnsaX
nNpupoAabl, apryMeHTUPOBaHO 3aLluLLas CBOO
MMPOBO33PEHYECKYIO MO3ULMI0

3. MpaBunbHO NHTEPNPETUPYET 1
NCNonb3yeT eCTECTBEHHOHAY4YHYI0
WHpopMaLMIo Npu 3almMTe CBOEN
MUPOBO33pEHYECKON NO3MLUK

1. Bonpochbl ans
YCTHOTO
cobecenoBaHus

2. MNpakTnyeckoe
TMMNOBOE 3ajaHne

1. NepeyeHb
BOMPOCOB K
3Kk3ameHy (60
BOMPOCOB)

2. MNpakTnyeckune
TMMNOBbIE 3aaHus
(10 3agaHun)

10.1.2. OnucaHue WKan U KpUuTepmeB oLeHUBaHUA cHOPMUPOBAHHOCTM KOMMETEHUUN

KpuTepumn oueHnBaHnsa chopMMpoBaHHOCTU KOMMETEHLUN

Bannsl

OueHka no
TpagULNOHHON
wkane

Kputepun oueHnBaHns copMMpPOBaHHOCTM KOMMETEHLMN

YcTHoe cobecenoBaHune

86 - 100

5 (oTnn4HO)

Ob6yuvatowuncs nokasbiBaeT BCECTOPOHHEE U rMybokoe 3HaHNE OCHOBHbIX
3aKOHOB €CTeCTBO3HaHUSA, CBOBOAHO OPUEHTUPYETCS B OCHOBHbLIX MOHATUSX,
TepMUHaxX n onpeneneHnax npu oTteeTe,; ycBou OCHOBHYKO 1 3HAKOM C
OONOMHUTENBbHOW NUTEPATYPO; MOXET 00BbACHUTH B3aUMOCBSA3b OCHOBHbIX
3aKOHOB NpMpPOAbl U MX 3HaYeHue Ans nocreayoLen npodeccmoHansHom
OEATENbHOCTM; NPOSIBNSET TBOPYECKME CMNOCOGHOCTM U LUMPOKYIO 3pYAMLNIO B
ncnonb3oBaHMKM y4ebHoro matepuana.

OGyyatoLwuiics 4EMOHCTPUPYET NpaBUSIbHOE NOHVMaHWE YCIOBUS 3adaHus,
BraJieH1e HaBblkaMy ero aHanusa, BblIoopa HyXXHbIX 3aKOHOB NpUpobl ANs ero
00bsAACHEHNS. YMEET NPUMEHSITb, KOrga 3T0 HE06X0AMMO, MaTeMaTUYECKUIA
annapat Ans peanusauuun nnaHa pelleHns npobnembl. Monyymn npaBunbHbIN
OTBET M MOXET ero MHTeprnpeTMpoBaTth.

75 -85

61-74

4 (xopoLuo)

npenogasarens.

OOGyvatowmincs nokasbliBaeT JOCTATOUHbIA YPOBEHb 3HAHMI OCHOBHbIX 3aKOHOB
€CTECTBO3HAHUS, OPUEHTUPYETCSH B OCHOBHbIX MOHATUSX W onpeaeneHusx;
YCBOWIT OCHOBHYIO NUTEpaTypy; OOMNycKaeT He3HauMUTeNbHbIE NOrPELLHOCTM NpK
OTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOIro GuneTa u 4oNofNHUTENbHbIE BOMPOCHI

O6yqa+ow,m7|c;| OEMOHCTpupyeT 4OCTaTO4YHOE NOHMMaHue ycrnoBua 3agaHud,
BnageHne HaBblkaMu ero aHanumaa, Bbl60pa HY>XHbIX 3aKOHOB UIn (bopmyn ana
ero pewieHus. I'Ionqun npanmbenZ OTBEeT U OoNyCKaeT He3HaYnUTEelbHbIE
NOrpeLwxHoCTNn npwu ero nHTtepnpetaunn.

NOHATMAX W onpegerneHndax;

ero nHTepnpeTaumen.

O6yuatoLmiics nokasblBaeT 4OCTaTOYHbIA YPOBEHb 3HAHWI OCHOBHLIX 3aKOHOB
€CTECTBO3HaHUS!, OPUEHTUPYETCA C HEGOMbLUMMM NMOTPELLHOCTSIMUA B OCHOBHbIX
YCBOWI OCHOBHYIO NUTEpaTypy;
HeCYLLeCTBEHHbIE MOrPELUHOCTM MPU OTBETaX Ha BOMPOCH! 3K3aMEHALMOHHOMO
GuneTa 1 JONONHUTENbHbIE BOMPOCH! NpernogasaTerns.
Ob6yuatowmiics AeMOHCTPUPYET JOCTATOYHOE NMOHUMAaHWE YCIOBUSA 3aaHus,

BriafieHVe HaBblkamMy ero aHanm3a, Belbopa HyKHbIX 3aKOHOB Uy hopmy”n ans
ero pelleHus. Monyyun npaBusbHbIA OTBET, HO UCTLITLIBAET 3aTPYAHEHMWS C

nonyckaet

51-60

(yooBneTBo-
puTenbHo)

PYKOBOACTBOM npenogaBaternd.

OOGyvatowuincs nokasbiBaeT 3HaHUSA y4ebHOro MaTepumana B MUHUMaribHOM
o6beme; MOXeT ChopMyNMPoBaTh OCHOBHbIE 3aKOHbI ECTECTBO3HAHWS,
MOHATMSA N ONpeaeneHns, HO Npu 3ToM, Aonyckasi 60nbLIoe KONUYECTBO
HenpuUHLMNnanbHbIX OLIMOOK; 3HAaKOM C OCHOBHOW NUTEpaTypon; AonycKkaeT
CYLLECTBEHHbIE OLLINOKM B OTBETE HA 3K3aMEHE, HO MOXET YCTPaHUTb MX Noj
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40-50

O6yyatoLmiica BHUKAET B CMbICI YCNOBUS 3a4aHUs, NOHUMAaET NiaH ero
peLleHuns, 04HaKo, He MOXeT B MOMHOW Mepe paspeLUnTb Npobremy u
MpoaHanusnpoBaTh NyTu ee peLleHusl.

Ob6yvaowuncs nokasbiBaeT 3HaHWS y4eOHOro maTtepmana B MMHUManbHOM
obbeme; MoXeT chopMynNMpPoOBaTb 3aKOHbI ECTECTBO3HAHWS, MOHATUS U
onpenerneHusl, Ho Npu 3ToM, Aonyckasi 6obLIOE KONMYECTBO
HenpuHUMNuanbHbIX OWNBOK; 3HAaKOM C OCHOBHOW NNTEpaTypou; fonyckaeT
CYLLIECTBEHHbIE OLLNOKM B OTBETE HA 3K3aMeEHe U UCMbITLIBAET 3aTpyAHEHUS
npu UX yCTpaHeHnn, aaxke Nof pPykoBOACTBOM MNpernofaBaTens.
Ob6yyaloLuncsa BHMKaeT B CMbICI NPeanoXeHHOro 3agaHus, NoHMMaeT nnaH
€ro peLleHuns, 0oAHaKo, He MOXET B NOJSTHOM Mepe ero peannsoBaTtb U HE BUAUT
nyTU peLleHns.

17 -39

2
(HeypoBneTBo-
puTENbBHO)

Obyvaowuncas He wnmeeT AOCTAaTOMHOrO YPOBHS 3HAHMA AOWCUUMNIUHBI, He
MOXeT CccopMynMpoBaTb OCHOBHble 3aKOHbl E€CTECTBO3HAHWs;  MIOXO
OPUEHTUPYETCS B OCHOBHbIX MOHATUSIX U OMNPEAENeHUsix; MNIoXo 3HaKoOM C
OCHOBHOW NWUTEpaTypoi; AonyckaeT Mpu OTBETE Ha 3K3aMEHe CYLLEeCTBEHHbIE
OLUMOKN 1 HE MOXET YCTPaHWUTb UX Aaxe Mo PYKOBOACTBOM NpenogaBaTens.
O6yvaroLwuiics He MOXXeT NpoaHanManpoBaTh YCNOBUE 3adaHns, He BUONUT NyTK
€ro peLleHusi, MoX0 OPUEHTUPYETCSA B BbIbOpe MeToAa paspeLLeHuns
npobnemsl.

Ob6yvalowuiics He MMeeT [OCTAaTOYHOrO YPOBHS 3HAHUS OWUCLMMMMWHBI, He
MOXeT COPMYnMPOBaTb OCHOBHbIE 3aKOHbI ECTECTBO3HAHWS; HEe MOHMMaeT
MOCTaBMIEHHbIE BOMPOCbI, HE OPWMEHTUPYETCH B OCHOBHbLIX MOHATUSX W
onpeeneHnsx; MNMOX0 3HAKOM C OCHOBHOW nMTepaTypoii; AonyckaeT npu
OTBETE Ha 3K3aMeHEe CYLLEeCTBEHHbIE OLUMOKM U HE MOXET YCTPaHUTb MX Aaxe
nof pykoBoACTBOM npenogasaTensi.

Ob6yyaowunca 0eMOHCTPMpPYET HEMOHMMAaHWE YCIOBUS 3afaHUs, He MOXeT
npoaHanu3npoBaTh ero ycroBsue, He OpUeHTUPYeTCs B BbIbope MeToaa
paspeLleHnss npobremsl.

MonbiTKa cnUcbIBaHWS, UCMOMb30BaHWS HEpPa3peLLEHHbIX TEXHUYECKNX
YCTPONCTB WUIK NOMb30BaHWe NOACKa3KOoN OPYroro Yernoseka.
MpeacTtasneHve Yyxov paboTbl, 0TKa3 OT BbIMONHEHWUS 3a4aHus

10.2. TnoBble KOHTPONbHLIE 3a4aHUsl UNKM UHble MaTepuarnbl, HeoOxoauMbIe ANsl OLeHKU 3HaHUN,
YMeHU, HaBbIKOB U (UNK) onbITa AeATeNbHOCTU, XapakTepusytowme atanbl oOpMUpPoBaHUA
KOMMNeTeHLUNn

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy (3a4yeTy), pa3paboTaHHbIN B COOTBETCTBUM C
yCTaHOBJEHHbIMU 3TanamMmu hopMUpPOBaHUA KOMMETEHLUUN

Ne Ne
/n dopmynupoBka BONPOCOB TeMb
1 | EcTecTBeHHOHay4Has U rymaHuTapHas KynbTypbl 1
2 | HayyHbin meToa. Kputepum Hay4HOCTU 3HaHUS 1
3 | YpOBHM Hay4YHOro NO3HaHUs 1
4 | KpaTkasa nctopusi pasBmtus eCTECTBO3HAHUSA 2
5 | KopnyckynsgpHas 1 KOHTMHyarnbHas KOHUenummn onMcaHusa npupoabl 2
6 Hay4Hble kKapTuHbI MUpa 2
7 | CTpYKTYpHble YPOBHU OpraHnsaumMm MaTtepuu. 3
8 | KoHuenuum npocTpaHcTBa 1 BpeMeHn B HblOTOHOBCKOM MexaHuke. [NpuHumn 4
OTHOCUTENbHOCTU Manunes
9 lMoHATHME O cneumanbHOM TEOPUN OTHOCUTENBHOCTU QNHLWTENHA. MpnHUKMN 4
OTHOCUTENBLHOCTM JNHLUTENHA
10 | lMoHsaATne 06 obuiern Teopnn OTHOCUTENTbHOCTN QMHLLTENHA 4
11 | Ponb cMMMETPUM B €CTECTBO3HAHNN 5
12 | CuMmeTpusa NpocTpaHCcTBa U BpeMeHU. 3aKOoHbl COXpaHeEHNS 5
13 | Pas3BuTue npeacTaBneHnin 0 MexaHnamax B3ammonencTena. [JanbHogencraune u 6
onuakogencTene
14 | YeTblpe cbyHOaMeEHTaNbHbIX B3aNMOAENCTBUSA 6
15 | lNpepgctaBneHue 06 anemeHTapHbIX YacTtuuax. KBapkosast Mogens sgpa 6
16 | MNoHATHe coCToAHUSA PUNYECKON CUCTEMDI 7
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17 | Cnocobbl onncaHmnsi COCTOsIHU ON3NYECKON CUCTEMBI B MAKpO- U Mera mupe 7
18 | KBaHTOBO-BONIOHOBOW Ayanu3M MUKPOOOHLEKTOB 7
19 | lMpuHUMNbl cynepnosunumm, HeonpeaeneHHOCTU, A0NOMHUTENBHOCTH 7
20 | MNoHsTHe 0 BONMHOBOW (PyHKLMM 7
21 | NoHATME 0 AMHAMUYECKNX U CTAaTUCTUHECKMX TEOPUSAX B €CTECTBO3HAHUN 8
22 | QHTponus 8
23 | Bropoe Ha4yano TepMOANHaMUKM 8
24 | TennoBas cMmepTb BceneHHon 8
25 | OTanbl pasBUTUsS XMMNn 9
26 | Nepuognyeckmin 3akoH MeHgeneesa. [NoHATNE XMMNYECKOTO anemMeHTa 9
27 | MNpegcTaBneHne 0 XMMUYECKMX peakumsax. Bugbl XuMmnyecknx peakumm 9
28 | 3aKkoH OEeNCTBYIOLMX Macc B XMMUYECKOW KUHETUKE 9
29 | MNpuHumn Jle-WaTense 9
30 | NpegcTaBneHune 06 3BONOLUOHHON XUMUN 9
31 | CrauuoHapHas u HecTauunoHapHas BceneHHas. Mogenu BceneHHon 10
32 | 3akoH Xabbna 10
33 | Teopwus bonbluoro B3pbiBa. PennkroBoe nanyvyeHue 10
34 | Ctpyktypa BceneHHon. Nanaktukn n Metaranaktuku 10
35 | 3Bes3gbl. Mogenb cTpoeHus ConHua 10
36 | ConHevHas cuctema. Kpatkas xapakrepucruka niaHet 10
37 | BHyTpeHHee cTpoeHune 3emmu 11
38 | Uctopus reonormyeckoro passmtng 3emnum 11
39 | Jlutocdepa n ee dyHKLUMM 11
40 | CTpyKTypHblE YPOBHW OpraHv3aunm >XuBoru MaTepum 12
41 | OCOBEHHOCTM XKUBbIX CUCTEM 12
42 | MNoHsaTne Guocdepbl 1 ee PyHKUMM 12
43 | dyHoameHTanbHble 3aKOHOMEPHOCTU pa3BnTusa Brocdepsl 12
44 | OcHOBHblEe 3BOMIOUMOHHbIE yYeHus: ydyeHne XK.B.Jlamapka, Y.JapsuHa 13
45 | lMpurHUMNbI 3BOMNKOLNM, BOCMPON3BOACTBA U Pa3BUTMS XUBbIX CUCTEM 13
46 | dakTopbl 3BONOLUN 13
47 | leHeTuka u aBonoums. F'eHeTU4ecKn Kog 13
48 | CuHTETUYECKasi TeOpUs 3BOMOLUK 13
49 | CoBpeMeHHble NpeacTaBneHnst ob aHTponoreHese 14
50 | Kossontoums Yenoseka 1 buocdepbl 14
51 | lNpeacTtaBneHus o Hoocdepe 14
52 | MNoHsTne 06 akonormm 14
53 | Dkonormyeckne CUCTeMbl 1 NPUHLUMMBI X YHKLMOHUPOBaHUSA 14
54 | 3akoHbl BepHaackoro 14
55 | Qkonornyeckmne Kpusucol 14
56 | CamoopraHu3aLms B XXMBOW U HEXNBOW Npupoae 15
57 | MNoHaTne o0 Touke Budypkauum 15
58 | lNpeacTaBneHne 0 CUHepreTuke 15
59 | MNpuHUMNbLI 9BONOLIMM B COBPEMEHHOM ECTECTBO3HAHUM 16
60 | MNMprHUMNLI YHUBEPCANbHOro 3BONOLUNOHN3MA 16

10.2.2. BapmaHT TUNOBLIX 3agaHui (3agay), pa3paboTaHHbIX B COOTBETCTBMU C YCTaHOBJIEHHbLIMU
aTanamu (popMUPOBaHMA KOMNETEHLUN

Ne

/n Ycnosusa TMNoBbIX 3agad Oteet
B TepmosigepHbIX peakuusix, OTBETCTBEHHbIX 3a dHeproBblgeneHve B | Crnaboe sgepHoe
3Be3fax, BaXHyl ponb urpaeT OAMH U3 BUOOB (PyHOAMEHTanbHbIX | B3aumogencrseue.
B3aumogencteun. Kakoe 3To B3auMOAENCTBME M KaKOB paguyc ero .

. Pagnyc gencteunsa —
aencrema?
10w

2 | lNpuBegunte npumMep, KOTOPbIN Obl AeMOHCTpUpoBanu uepapxuto B | [Monynaumsa-sug-6uoueHos
YPOBHAX OpraHu3aumm XWBOW MaTepun: OT HWXKECTOALWEero K
BbILLIECTOALLIEMY YPOBHIO.

3 | Kakoh u3 npu3HaKkoB MOXET CUUTATbCA OTNMYUTENbHBIM  MpU dparmMeHTapHOCTb
paccMOTPEHNN HayKU U NCeBOOHAaYKN: BOCMPUUMYNBOCTL K KPUTUKE,
CUCTEMHbIA XapakTep, dparMeHTapHOCTb, MOSIHOE COOTBETCTBUE
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HabngaemMbiM paktam?

4 | MNMepeuuncnute crnencTeuA n3 npeobpasoBaHuni JlopeHua | OTHOCUTENBLHOCTL
CneumanbHOW TeOpUM OTHOCUTENbHOCTWU, KOTOpble BO3MOXHO | OOHOBPEMEHHOCTH,
NpPOBEPUTL Ha OMbITE. CoKpalleHne pasMepoB Tena

B HanpaBNeHUN OBKEHNS,
3amefneHve xoga BpeMeHU
B ABWXKYLLMXCS Yacax

5 | B XMMW4YEeCKOW KMHETUKE YCTAHOBIEHO, 4YTO CKOpPOCTb peakuun | 3aKoH AeNCTBYHOLLMX MacC.
3aBMCUT OT KOHLIEHTpaUMM pearvpylomx BewecTs. HasoBute 3akoH, | Temnepatypa, AaBreHue,
COrNacHO KOTOPOMY MOXHO BbIYUCINTL CKOPOCTb peakuun. OT Kaknx | Katanua3atopsbl
OONONHUTENbHbBIX (PakTOpOB OHAa 3aBUCUT?

6 | lMepBuyHass  aTmoccepa 3emnu B abuoreHHbln  nepuop | MNMepBuyHas atmocdepa
BO3HMKHOBEHUSI XM3HU OTnMYyanacb OT COBPEMEHHON. YKaxute | coCcTosina M3 BOASAHbIX
OCHOBHbIE OTNIMYUS. napoB, YrreKkncroro rasa u

HebonbLION NpUMECU OpYrux
rasos. B Hen oTcyTcTBOBanN
razoobpasHblvi KNCNOPOA.

7 OnuTtenbHOCTb BO30Y)XOEHHOrO COCTOsIHMS aTomMa Bogopoda 10 Be. 10 _26ﬂ,)K.

Yemy paBHa HeonpedeneHHOCTb B onpeaerieHMn 3HEepreTuyecKkoro
YPOBHS1 atoma?

8 | B atome BOgopoga AMEKTPOH nNepewen ¢ 4YeTBEpToro 2,6 3B.
9HEpPreTM4EeCKoro ypoBHsi Ha BTopon. KakoBa npu 3TOM 3Heprus
MCNyLLEHHOro poToHa?

9 | Monekyna [OHK cogoepXut wuHdpopmaTMBHbIN ydacTtok w3 150 50
HYKNeoTUAoB, KOAMpYKLIME MEpPBUYHYK CTPYKTypy Oenka. Yemy
paBHO YMCIIO aMWHOKWUCIIOT, BXOASLWMX B cocTaB 0Gernka, KoTopblf
LWndpyeTcs TUM y4acTKOM?

10 | CummeTpusa OTHOCUTENbBHO MOBOPOTA TPOWKM OCEW KOOpAMHAT Ha M3oTponHocTb
HEKOTOPbIN yron Ans UHepumanbHbIX CUCTEM OTcdeTa CBsA3aHa C npoCcTpaHCcTBa
onpegeneHHbIM CBOVWCTBOM npocTpaHcTea. C kakum?

10.3. MeToanyeckune matepuansbl,
onpepaensowme npoueaypbl OLEeHUBAaHUA 3HAHUW, YMEHUI, BNageHun (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AEATENbHOCTHU), XapaKTepu3yoLmxX 3tanbl POpMUPOBaAHMA KOMNETEHLUN

10.3.1. YcnoBusa ponycka oby4varoweroca K caade (3k3ameHa, 3adema U / unu 3awjume Kypcogou
pabomei) N NOPAQOK NMKBUAALMN aKafAeMUYeCKOM 3aJ0/MKEHHOCTHU

MonoxeHne O nNpoBedeHWMM TEKYLLEro KOHTPOMsS YCNEBAEeMOCTU M MPOMEXYTOYHOW aTTectauuu
obyyvarowmxcs (NpUHATO Ha 3acedaHun YyeHoro coeta 31.08.2013r., npotokon Ne 1)

10.3.2. dopma npoBeaeHUA NPOMEXKYTOUYHOWN aTTecTauum no gucLMnInHe

*B criy4dae yka3aHusi popmbl «MHas» mpebyemcsi Oamb noGpobHoe rosicHeHue

ycTHas | X

NMCbMeHHasa

10.3.3. Oco6GeHHOCTU NpoBeAeHNA IK3aMeHa

e Bpems Ha nogrotoBky oTBeTa no 6unety 45 MUHYT.

KOMMNbOTEPHOE TECTUPOBAHNE

nHas*

POa

51.B.02 KoHuenuun COBPEMEHHOro eCTeCcTBO3HaHuA

Ctpanuua 13 u3 13
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