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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @I0C: OK.1 ciocoGHOCTH HCIO/IL30BATH 0CHOBBI (pritocodeknx sHanHMi 1151 popMupoBaHASI
MHPOBO33PEeHIECKoil HO3UIAN; ¢ YacHi CLeOVIOUUX PE3VIbIMAMO6 00y YeHuUsn:

y2. yMeTb NPUMEHSTL 06LLIEHAY YHbIE METO/bI UCCEA0BAHUIA, MOHMMATb OT/IMYME HAYYHOTO MOAX0AA OT
HeHay4Horo

Komnemenyun ®@I'OC: OIIK.1 cnocoGHOCTh pelIaTh CTAHAAPTHHIC 3a1aYH NPoQeccHOHATBLHOI 1esI TeTLHOCTH
HA OCHOBe HHpOpMAIIOHHON 1 6néanorpadguaeckoii KyJIbTypbI ¢ HPAMeHEHHEM
AH(GOPMAINOHH0-KOMMYHAKAIMOHHBIX TEXHOJIOTHIl M ¢ YI€TOM OCHOBHBIX Tpe0oBannii HHPopMAHOHHOT
0e30IACHOCTH; ¢ YaACHIU CIeOYIOUIUX Pe3YTbIANI0e 00y UeHun:

y2. YMeTb Bbl6MPaTh NPOCTENLLINE MOZENN (IM3NYECKUX O6BEKTOB U MPOLIECCOB

2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUSI ANCLUMINHbI

Tabnuua 2.1
PesynbTaTbl M3yYeHUA GUCLUUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNaJeTh) 3aHATWIA

CoBpeMeHHbIe KOHLeNLMn eCTeCTBO3HAHUS

OMK.1.y2 ymeTb Bbl6MpaTb NpoCcTeiLLne MoLeNn PrUnYecKmMx 06beKTOB 1 NPOLLECCOB

1.yMeTB BBI6HpaTL HpOCTeI‘/'I]]II/Ie MOOCIN (1)PI3I/PIBCKI/]X 00BEKTOB U IPOIEecCcoOB HEKU,MVI; ﬂpaKque(;Kme 3aHATNS;
CamocTosaTenbHas pabota

OK.1.y2 yMeTb NPUMEHSITb 06LLEHaYYHble METOAbI UCCNEA0BAHNIA, MOHMMATb OT/INUME
Hay4HOro noAxoAa 0T HeHay4YHoro

Z.YMETB IPpUMEHITH 06HI€H3Y‘IHBIC METOAbI HCCHEﬂOBaHIIﬁ, IIOHUMATDL OTIIHYHC ﬂeKU'MM; rlpaKT|/|L|eCK|/|e 3aHATUA,
Hay9IHOI'O IIOAX Ia OT HEHAYTHOI'O CamocToaTeNnbHas paﬁOTa

3. CofiepyXaHvie U CTPYKTypa y4e6HO AUCUMNANHBI

Tabnuua 3.1
CcbINKN Ha
o AKTUBHbIE
Tembl nekuumn Yacbl pe3ynbTaThbl YyebHasa aesTeNlbHOCTb
hopMblI, yac.
0by4yeHus

Cemectp: 1

AvpakTnyeckas eanHMLA: DBOJOLMSA HAyYHOr0 MeToAa M eCTECTBEHHOHAYYHOM KapTUHbI Mupa.

1. BBefeHue. B3anmocBasb U
eVHCTBO ECTECTBEHHbIX U
rymaHUTapHbIX HayK. 3apoXaeHue
HaTypunocopmm, acCTpOHOMUM,
reometpuun. JemoKput, EBKNA, 1 2 1,2
ApPUCTOTENb - KaK
OCHOBOMOOXHNKN Hay4YHOro

3HaKoMUTCA €
eCTeCTBEHHO-Hay4YHbIM METOA0M
M ero 0CHOBOIMO/IOXKHUKaMMU.
CooTHOCUT AiBe KY/bTypbl:
eCTECTBEHHO-HaYUHYI0 1

< r'YMaHUTapHY!o.
MeToAa Mo3HaHus. HayuHbln MeToj,
NnosHaHuA. HayyHas KapTuHa Mupa.
Tabnuua 3.2
CcCblIKM Ha
< | AKTUBHbIE
TeMbl NPaKTUYECKNX 3aHATUN hopMbl, vac Yachbl pe3ynibTaThbl YyebHasa aesaTeNlbHOCTb
' ' 0by4eHus

Cemectp: 1

AvpakTrnyeckas eanHuua: CTPYKTYPHbIE YPOBHU M CUCTEMHAs OpraHm3aums MaTepmm

L,Iy,Ll'l:'H | yl.,l HU VTV TIMCBVIEAHTU
OTBeYaeT Ha BONPOChLI N0 Teme
3aHATMS, peLLaeT 3a4auun,
paboTaeT ¢ TeKCTamu,
BbICTYMaeT C A0K/1agamMu 1

ona2aLITALLIIAAMIA

1. CmeHa napagurm B Hay4Ho
KapTUHE MUpa; MEXaHNUCTUYECKOM 1 2 1,2
Ha NoneByH0.




AvpakTnyeckas eanHuua: Mopsaok 1 6ecnopsiiok B Npupoae.

2. 3aKOHbI TepMOANHAMUKI B
Aencteun. OCHOBHbIE MOMTOXKEHNS
CUHEPreTUKN, MPUHLAN
MpuroxuHa-IrneHcpopda.

1,2

CITYyACHT yUTRU WV TIMUBIVIERHU
0TBEYaeT Ha BOMPOChI N0 TeMe
3aHATUSA, PeLLaeT 3adaum,
paboTaeT ¢ TeKCcTamu,
BbICTYNaeT C AOKNajaMu 1

aona20LITaLlAanua

OnpakTtunyeckan eguHuua: NaHopama coBpem

€HHOro ecteCTBO3HaHUA.

3. 1. CTpyKTYypbl MUKpOMMpA:
YacTuLbl, aTOMbI, A4pa, MOJIEKYIbI.

CTYOEAT yCTHO VNI MMVICEMERHT
OTBEYAET Ha BOMPOCHI MO TeMe
3aHATUA, peLaeT 3ajadn,

2. BonHbl fie bpoiing. Andpakums 2 2 1,2 A60TAET C TeKCTAMU

MUKpoYacTumy,. COOTHOLLEHMS P '

HeopeeNHHOCTeA BbICTYNAeT C AOKNafamu u

AnpakTnyeckas eguHmua: buocgepa n venosek.

4 330ﬂ|'0 sl B )KVlBOI‘/’l " He>KV|BO|7| CITYyAEHAT yUTRU WV TIMCBIVIERHU

nbmpo,qe LLreHeTquCKMVI Kofl OTBEYAET Ha BOMPOCkI No Teme

' : 3aHATUA, peLUaeT 3ajauun,

benku, yrnesofbl, HyKeUHOBbLIE 0 2 1,2 a60TaeTF2: TeKCTaI;a/I'qI/I

K1CNOTbl. MaTpUUHBbIA NPUHLMN P '

cuTesa IHK BbICTYNAEeT C AoKNafamu u
Tabnuua 3.3

TeMbl 418 CaMOCTOATENILHOIO | AKTUBHbIE Cebinku Ha
BVUEHIS hopMbI, uac Yacbl | pe3ynbTathbl YyebHast eATe/IbHOCTb
Yy PMBbI, ' 00y4eHus
Cemectp: 1

Anpaktuyeckada eanHuua: rlpOCTpaHCTBO, BpemMA, CUMMETPUA

1. 1. Pa3BnTuve npeacTaBeHni 0
[BWXEHNN. 3aKOHbI HbIOTOHA.
[JetepmnHnam HeloToHa-/Tannaca.
VHepumanbHbIe CUCTEMBI.
MpUHLMNBI OTHOCUTENILHOCTW.
3aKoHbI CoXpaHeHna UMNynbCa,
3Heprum, MOMeHTa UMMy bCa.

2. CBA3b 3aKOHOB COXPaHeHWs Co
CBOWICTBaMM CUMMETPUN
NPOCTPaHCTBa-BPEMEHM.

3. CneyuanbHasa Teopus
OTHOCUTE/IbHOCTH.

1,2

3HaKOMUTCA C 3aKOHaMK
HepPeNsaTUBMCTCKON MeXaHWKM
HbloTOHa 1 cneluansHoi
TEOPUN OTHOCUTENIbHOCTK
AiHWTElHa.

AnpakTnyeckas egmHnua: CTPyKTYpHbIE YPOBHU U CUCTEMHAs OpraH

naymna matepmn

2. 1. Pa3BnTue NpeacTaBfieHnin 0
B3aVMOeNCTBUN. BO3HMKHOBEHNE
KoHUenumu nons. IpaBUTauMoHHOE
N 3NEKTPUYECKOE B3aMMOAENCTBYE.
MarHuTHOe, 3NeKTprYecKoe 1
3/eKTpoMarHuTHoe nose. MpuHuun
cynepnosnymu.

2. ONeKTPOMarHUTHbIE BOJHBI.
WHTepdepeHLmns, andpakuums,
nonapusauus BonH. CTpyKTypbl
MUKPOMUMPA: YaCTULLbl, aTOMbl,
A4pa, MONEeKy/bl.

1,2

3HaKOMMTCS CO CTPYKTYPHBIMU
YPOBHAMU U CUCTEMHOIA
opraHm3saumei maTepun: 4acTuLy
1 nonei.

AnpakTuueckas eaguHuua: Mopsaok 1 6ecnopsiiok B NpUpoge.




3. 1. BewlectB0. 3aKOHbI pa3BuTHs
TEePMOAUHAMUNYECKNX CUCTEM.

2. OCHOBHbIe MOJIOXEHUS
MONEKYNAPHO-KNHETNYECKOIA 3HaKOMUTCA C 3aKOHaMK PU3NKN
TEopun CTPOEHNUS BELLECTBA. N XUMUUW 019 MaKpPOCUCTEM.
3aKOHbI TEPMOAVHAMUKN.
SHTPOMMSA 3aMKHYTbLIX U OTKPbIThIX
CUCTEM.

Anpaktuyeckada eagnHuua: I‘IaHopalvla COBPEMEHHOI0 eCTeCTBO3HaHUA.

4. BO3HWKHOBEHWE KBAHTOBOWA
mexaHuKu. 'vnoTesa ge bpoiins,
BO/IHOBbIE CBOICTBA BELLLECTBA.
KopnyckynsipHO-BOMTHOBOIA

Lyasiv3mM 419 MUKPOYaCTULL. 3HaKOMUTCA C 3aKOHaMMK
BepoATHOCTHOE onucaHue 0 8 1,2 KBaHTOBOW MeXaHWK/ 1 nx
COCTOSHUA MUKPOYaCTULLbI. NPUMEHEHUAMM.
BosnHoBas yHKuUMA. COOTHOLLEHUS

HeonpeAeneHHOCTEN.

NHTepthepeHLMs 0aNHOUHBIX
(hOTOHOB ¥ YacTWL, BELLLECTBA.

AnpakTnyeckas eamHnua: broctepa n YenoBek.

5. Mpob6nema X1BOro 1 HEXMBOTO B
npupoge. MmnoTesbl
BO3HVKHOBEHUS YXU3HW.

MonekynspHas camoopraHmsaums. M3yuaeT npobnemy

MoneKy bl XXMBOI NPUPOAbI. BO3HWKHOBEHMSA XXN3HU Ha
KneTka Kak anemeHTapHasa yactuua 0 10 1,2 3emne, COOTHOLLIEHME XXMBOI 1
MOJIEKYNAPHON 6roormu. HEXMBOI MaTepumn. 3HaKOMUTCA
"eHeTMYeCKMe OCHOBBI C 3KONOTMYeCKMMU NpobieMamu.

HaCNeACTBEHHOCTM 1
M3MEHYMBOCTU OPraHN13MOB.
Mpo6nembl 3KONOTUN.

4. CamocTosiTe/IbHasA paboTa 06yyatoLLerocst

CcbinkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMOCTOATENbHOW PaboThbl pesynbTarthl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
Cemectp: 1
1 |K0HTpoanble paboThl |1, 2 |3 |2

MoaroToBKa K KOHTPO/bHOM paboTe: KOoHLEeNuumM COBPeMEHHOr0 eCTeCTBO3HaHMA ((r3nyeckue) :
MeToAMYecKoe nocobue / HoBocmb. roc. TexH. yH-T ; [cocT.: B. ®. Kum v ap.]. - HoBocmbmpcek, 2015. - 64,
[2] c. : Tabn.. - Pexxum pocTyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHuenumu
COBPEMEHHOr0 eCTECTBO3HAHMSA ((PU3NYECKME) : METOANYECKIME YKa3aHMst / HOBOCKO. FOC. TEXH. YH-T ;
[cocT. A. B. bapaHos, B. M. JTlobumckuii, A. A. Xapbkos]. - Hoocnbupck, 2008. - 15 c. : Tabn.

2 |I‘Io,qr0TOBKa K 3aHATUAM |1, 2 |26 |O

MoaroToBka peepaToB K NPaKTUYECKUM 3aHATUAM: KOHLeNLUMm COBPEMEHHOIO eCTeCTBO3HAHUSA
(thm3nueckme) : meTogmuyeckoe nocobue / HoBocnb. roc. TexH. yH-T ; [cocT.: B. ®. Kum n gp.]. -
HoBocunbupck, 2015. - 64, [2] ¢. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHuenum1 coBpeMeHHOro eCTeCTBO3HaHUS
(cbmsnyeckme) : MeToaMYeckme ykasaHus / HoBocmb. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
Jlobumckmin, A. A. Xapbkos]. - HoBocmbupck, 2008. - 15 c. : Tabn.

3 |I‘Io,u,r0TOBKa K 3aHATUAM |1, 2 |O 4




: KoHUenumm coBpeMeHHOr0 ecTeCTBO3HaHUA ((hU3NYECKNME) - MeToaMYeckoe nocobue / Hosocmo. roc.
TeXH. yH-T ; [cocT.: B. ®. Kum un gp.]. - HoBocnbupck, 2015. - 64, [2] c. : Tabn.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000216618 KoHLenumMn coBpeMeHHOro ecTeCTBO3HaHNA
(cbmsnyeckme) : MeToaMYecKme yKasaHus / HoBocmb. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
Jobumckuin, A. A. Xapbkos]. - Hosocubupck, 2008. - 15 c. : Tabn.

4 |I‘Io,u,r0TOBKa K aTTecTayum |1, 2 |16 |3

MoAaroToBKa K 3a4eTy: KOHLENUMM COBPEMEHHOIO eCTeCTBO3HAHUA ((hU3NYECKME) : METOAMNYECKOEe Nocobue
/ HoBocwmG. roc. TexH. yH-T ; [cocT.: B. ®. Kum n ap.]. - HoBocnbupck, 2015. - 64, [2] c. : Tabn.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHuenumMm COBPEMEHHOI0 eCTECTBO3HAHNSA
(cnsnyeckme) : meToamMyeckme ykasaHus / HoBocub. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
JTobumckmin, A. A. Xapbkos]. - HoBocmbupck, 2008. - 15 c. : Tabn.

5 CamocToATeNbHOe U3yYeHNe TEOPETUYECKOTO 19 42 0
maTepuasa ’

CTyfeHT nU3y4yaeT TeMbl, NpuBefeHHble B Tabnuue 3.3 : KoHLuenuuy cCOBPeMeHHOr0 ecTeCTBO3HaHMS
(thm3nueckme) : MmeTognyeckoe nocobue / HoBocmb. roc. TexH. yH-T ; [cocT.: B. ®. Kum n gp.]. -
Hosocunbupck, 2015. - 64, [2] ¢. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHLenLmMn COBPEMEHHOI0 eCTECTBO3HAHUS
(thm3nueckme) : MeTogMyeckmne ykasaHus / HoBocm6. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
Jlobumckmin, A. A. Xapbkos]. - HoBocmbupck, 2008. - 15 c. : Tabn.

5. TexHomorns obyyeHuns

[nsi opraHu3aLmy 1 KOHTPO/IS CaMOCTOSTe/NIbHOW PaboThl 06YUaKOLLIMXCS, @ TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TEXHONOrMK (Tabn. 5.1).

Tabnmua 5.1
[enaTenbHOCTb VIH(hopMaLMOHHO-KOMMYHUKALMOHHbIE TEXHOIO K
VHdopmupoBaHme e-mail
Pa3meLLeHmne yuyebHbIX

JINYHbIV TUMOBOWN CcanT

MaTepnasioB

6. MpaBuna aTTecTaunm obyyaroLmMxcsa No y4ebHo gucumnanHe

[na aTTecTaymm obyyaroLmMxcs No AUCUUNINHE UCNO/b3YeTCs 6anbHO-PEMTUHIOBas CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM MO TPaaMLMOHHON LwKane n 15-ypoBHeBor ECTS.

Kpatkas nHgopmauus o BPC npvseeHa B Tabsn. 6.1.

Tabnunua 6.1
MUH. o
OueHMBaeMble BUAbI AeSATENIBHOCTY 00yYatoLLMXCs 621 MakcumManbHbI 6ann
Cemectp: 1
Ipaxkmuuecrue 3anamus; 40 80
Sauem: 10 20

B Tabnuue 6.2 npescTasieHO COOTBETCTBME (DOPM KOHTPONSA 3asB/ISieMbIM TPeboBaHUAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.

Tabnuua 6.2
Kogpl dopmbl
KOMMETeH KOHTpONA
e PesynbTaTbl 00yyeHUs
ummn KoHTp. 3
(DI_OC pa6. ayveT
OK.1 y2. YMEeTb NPUMEHATb 06LLiEHay YHbIe METOAbLI UCCNEA0BAHMI, MOHUMATbL OT/IYME HAYYHOTO + +
' NnoAxoAa OT HEHay4YHOro




OlMK.1 | y2. ymeTb BbIGUpPaTL NPOCTEliLLINE MOAENN (DN3NYECKNX 06BEKTOB M NPOLIECCOB + +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPuIoXeHWn Ne 1 K paboueit
nporpamMmme.

7. lutepatypa

OcHoBHas nMTepaTypa

1. Jy6numesa T. 5. KoHnenimu coBpeMeHHOTO eCTeCTBO3HaHUS : [yueOHoe mocodue asist By30B] /
T. 5. Ayouumena. - M., 2011. - 351, [1] c. : w., Tabm.

2. l'openor A. A. KoHuenium COBpEMEHHOr0 eCTeCTBO3HaHUS | yueOHoe nocobue / A. A. T'openos.
-M.,, 2010. - 334 ¢. : Tabm.

3. Kapnenkos C. X. Konuenmuu coBpemeHHOro ecrectBo3Hanus. [Ipaktukym : yyebHOe mocobue
st By3oB / C. X. Kapnienkos. - M., 2007. - 325, [2] c. : TaOn.

4. JIosoeckmii B. H. KoHueniuu coOBpeMeHHOT0 eCTECTBO3HAHMS | yueOHOe TocoOue 1 By30B 10
COLL.-9KOH. HarpasyieHusm u crerpaabHocTsM / B. H. Jlozosckwii, C. B. JIozosckuii. - CII6. [u
ap.|, 2006. - 224 c. : un.

[lononHnTensHasa iMTepaTypa

1. Konuernmu coBpeMeHHOro ectecTBo3Hanus. M30panubie Temsl : yaeOHoe nocooue / [A. C.
I'punbepr u np.] ; HoBocub. roc. TexH. yH-T. - HoBocubGupck, 2008. - 146, [1] ¢. : uin.. - Pexum
noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000083463

2. PyzaBun I'. W. Konuernuu coBpeMeHHOT0 ecTecTBO3HaHus : yueburnk / I'. . PysaBun. - M.,
2010. - 279, [1] c.

VIHTepHeT-pecypchl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. BBC "Znanium.com" : http://znanium.com/

S.

8. MeToAMuUecKoe 1 NporpaMMHoe obecrieyeHme

8.1 MeToaun4eckoe obecneyeHue

1. Konuernmu coBpeMeHHOT0 ecTecTBO3HAHUS ((pusmnueckue) | metoauueckoe mocodue / Horocuo.
roc. TexH. yH-T ; [coct.: B. @. Kum u np.]. - HoBocubupck, 2015. - 64, [2] c. : Tabmn.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000216618

2. KoHuenmu coBpeMeHHOro eCTeCTBO3HaHHUS ((PU3HUUeCKUe) | METONUYECKHE YKa3aHus /
Hosocub. roc. TexH. yH-T ; [cocT. A. B. bapanos, B. M. JIrobumckuii, A. A. XapekoB]. -
Hosocubupck, 2008. - 15 c. : Tabn.

8.2 Cneupnann3npoBaHHoe NporpamMmmHoe obecrneyeHme
1 Office
2 Windows




9. MaTepunasibHO-TEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HaueHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTUMeaMa-nNPoeKTop, 3KpaH, KOMMbITEP
ANS YNPaBieHNs)

JIeKLMOHHbIe AeMOHCTPALM




®denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEXKICHUE
BBICIIETO OOpa30BaHUS
«HoBocubupckuii rocyiapcTBeHHBIN TEXHUUECKUH YHUBEPCUTET

Kadenpa npuknanHoit 1 TeopeTuyeckont GuU3NKu
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1. OO0o001meHHas CTPYKTYPA (pOHIA OLEHOYHBIX CPeICTB YUeOHOH THCHHMILINHBI

O60061eHHas cTpyKTypa (HOH/Ia OLICHOYHBIX CPEICTB Mo AUcCHUIUINHEe COBpeMeHHbIE KOHLEMIUU
€CTeCTBO3HaHHUs NpuBeeHa B Tabnure.

Tabnumna

IMokazartenu cop-

Jranbl OLeHKH KOMIIeTeHIMii

30BaTh OCHOBBI
¢dunocodernx
3HAHWAK U1
(hopmupoBaHus
MHPOBO33PEH-
YECKOH 103H-
814071

METO/IbI HCCIICIOBA-
HUM, TOHUMATD OT-
JIMYKME HAYYHOTO
MoaXo/a OT HeHa-
YYHOTO

TuHbl Mupa. 1.1 Beenenue. B3aumocssszp u
CJMHCTBO CCTECTBCHHBIX M T'YMaHUTAPHBIX
HayK. 3apoxkIcHHe HaTyppuiIocohuu, acTpo-
HOMUH, TeomeTpuu. Jlemokput, EBxnun, Apu-
CTOTENb - KaK OCHOBOIOJOXHHUKHA HAYIHOTO
MeToja no3Hanus. Haydnslii MeTO/] MO3HAHUSI.
Hayunas xaptuna mupa.

Junaxtuyeckas enumHuna:2 Ilpocrpancrso,
Bpems, cummeTpus 2.1 1. Pasputue npemcras-
JIeHUH o nBrkeHnr. 3akoHbl HetoToHa. Jletep-
muHu3M Helorona-Jlamnaca. MuepuuanbHbie
cucTeMbl. [IpUHIUIIBI OTHOCUTEIHHOCTH. 3a-
KOHBI COXPAHCHUS HMITYJbCa, JYHEPTHUHU, MO-
MeHTa uMnyibca. 2. CBsi3b 3aKOHOB COXpaHe-
HUS CO CBOWCTBAMH CHUMMETPHU IPOCTPaH-
CTBa-BPEMCHHU.

Junakruyeckasi enumHuna:3 CTpyKTypHbIE
YPOBHH ¥ CHCTEMHAs OpTaHU3alNsI MaTePHH 3.
CrienmanbpHasi TeOpwsi OTHOCHTEIBHOCTH. 3.1
CMeHa mapagurM B HAy49HOW KapTHHE MHpa:
MEXaHHCTUYECKOW Ha TojeByto. 3.2 1. Pa3Bu-
THE TPENICTABICHUA O B3aumojiedcTBru. Bo3-
HUKHOBCHHUE KOHIICTIIUK OJs. ['paBuTanuoH-
HOE W 3JICKTPUYECKOE B3amMOJeHcTBHe. Mar-
HUTHOE, JJICKTPUYCCKOE M IJIEKTPOMATHUTHOE
none. [Ipunnun cynepnosunuu. 2. DnekTpo-
MarHuTHbIC BOJIHBL. MHTephepenus, nudpax-
s, Tosgpu3anys BoiaH. CTPyKTYpBl MHKpO-
MHpA: 9aCTHIIbI, aTOMBI, SIpa, MOJICKYJIHI.
Junaxkruyeckas enuHuna:4 IMopsmox u 6ec-
MOpsAOK B Tipupoie. 4.2 3aKOHBI TEPMOIMHA-
MUKH B AeficTBIH. OCHOBHBIC TIOJOKECHUS CH-
Hepretuky, npuHIun [lpuroxuna-I'nenc-
nopda. 4.3 1. BemecTBo. 3aKOHBI pa3BUTHS
TepMOAMHAMHYCCKUX cHucTeM. 2. OCHOBHbIE
MOJIOKCHHUST MOJICKYISIPHO-KAHETHYECKON TEO-
PHYH CTPOCHHUSI BEIICCTBA. 3aKOHBI TEPMOINHA-
MUKHU. DHTPOIHUS 3aMKHYTBIX U OTKPBITHIX CH-
CTEM.

Junakruyeckass eguHuna:S Ilanopama co-
BpeMeHHOro ectectBo3Hanms. 5.3 1. Ctpyk-
TYpBI MEKPOMHPA: YaCTHUIIBI, AaTOMEI, SApa, MO-
nexynbl. 2. Bomabl ge Bpoiura. dudpaxmwst
MuKpodacTir. COOTHOIIEHUS! HEONpEeIeTHHO-
creil. 5.4 BO3HHMKHOBEHHE KBAaHTOBOW MeXa-
Hukd. ['unoresa ne bpoilns, BoIHOBBIE CBOIA-
cTBa BemiecTBa. KoOpmycKyIspHO-BOTHOBO#
JIyaJqu3M IJii MHKPOYacTHLl. BeposTHOCTHOE
OIKCAHKUE COCTOSHUSI MUKPOYACTHIIBL. BoHo-
Bast pyHKuus. COOTHOLICHHS HEOIPECIICHHO-
creit. UHTepdepenims oMMHOYHBIX (OTOHOB U

Meponpusrust
MHMPOBAHHOCTH
dDopmMupyeMble . TEKYIIEro KOH-
pMupy KOMIIeTeHI Ui Tembl Tpoas ITpomexyTou-
KOMIIETEH MU (3].[3].[“;{ MEeHUA o Had aTTeCcTanmusa
Y ’ (1ypcoBoii npo- (3K3aMeH, 3a4eT)
HaBLIKH) ext, PT3(P) u ’
ap.)
OK.1 cioco6- |y2. ymets mpume- |[umaktudeckas  exmnuua:l  Dpomorus | KoHTponmsHas 3ader, BOMPOCHI
HOCTh HCIIOJNIb- |HATH OOIICHAYYHBIC |HAYYHOTO METOIa i €CTECTBCHHOHAYYHOU Kap- | pabora, 1-14.

temsl: JIE1-JIE6.




YaCTHI] BEICCTBA.
JAupakTuyeckas eqrmHuna:6 buocdepa n ye-
JoBeK. 6.4 DBONIONMA B XKUBOW W HEKHBON
npupojie. ['enernueckuit koxa. benku, yrie-
BOJIbI, HYKJICMHOBBIE KHCJIOTbI. MaTpu4HbII
npuanun cuate3a JJHK. 6.5 TIpobiaema xu-
BOT'O U HEXKHBOTO B Mpupoje. | MnoTe3sl BO3-
HUKHOBCHUS KHU3HH. MOJICKYJIsIpHAsT CaMOOp-
raHu3anusi. MOJCKyJIbl KHBOH  MPHPOJIBL.
KrneTka kak 37eMEHTapHAas Y4acTHIA MOJICKY-
JspHOW Ouonioruu. ['eHeTHYeCcKue OCHOBBI

HACIICICTBEHHOCTH u U3MEHYUBOCTH
oprann3MoB. [Ipo06iieMbl SKOJIOTHH.

OIIK.1 croco6- |y2. yMeTh BEIOH- Jdunakruueckass eauHuna:1  DBomrorws | KoHTpoiapHas 3ader, BOPOCHI

HOCTP peIlaTh |paTh MPOCTEUIINE |HAYIHOTO METOJIa M €CTECTBEHHOHAYIHOH Kap-|padora, 15-37.

CTaHIapTHEHIE
3a/1a49u mpodec-
CHOHAJIBbHOMU Jie-
ATEIFHOCTH Ha
OCHOBE HH(}OP-
MalMOHHON U
6ubmumorpadu-
YECKOU KyJIb-
TYpPBI C IPHME-
HeHueM UHpop-
MAaIMOHHO-KOM-
MYHUKAIHOH-
HBIX TEXHOJIO-
TUH U C yYETOM
OCHOBHBIX Tpe-
OoBaHMiT UH-
(hopManoHHO#
0e30macHOCTH

Mozenu Gpusnde-
CKHX O0BEKTOB U
MIPOIICCCOB

TiHBI mupa. 1.1 BBemenuwe. BzamMocBszb u
€IMHCTBO €CTECTBCHHBIX M TYMAaHHTapHBIX
HayK. 3apoxaeHue Harypdumiocodum, acTpo-
HOMUH, reomeTpun. Jlemokpur, EBkinua, Apu-
CTOTENIb - KaK OCHOBOIOJOXXHUKHA HAaYYHOTO
MeToza o3HaHus. Hay4dHbIil MeTo ] Mo3HAHUS.
Hayunast kapTuHa Mupa.

Junakruyeckas enmuuua:2 I[Ipoctpancrtso,
Bpems, cummerpusd 2.1 1. Pa3surue npeacras-
neHuit o nBumxkeHuu. 3akonsl HetotoHa. Jletep-
muan3M Hprotona-Jlannaca. WHepuuanbHbie
cucTeMbl. [IpHHINTIBI OTHOCHTEIHHOCTH. 3a-
KOHBI COXpPAaHCHHS HMIYJIbCa, YHEPTHUH, MO-
MeHTa uMnyibsca. 2. CBs3b 3aKOHOB COXpaHe-
HHUS CO CBOWMCTBAMH CHMMETPHH IIPOCTpPaH-
CTBa-BPEMCHHU.

Junakruyeckass eaumHuna:3 CTpyKTypHbIE
YPOBHH U CUCTEMHAs OpTraHHU3alus MaTCPHH 3.
CrienanbHasi TEOpHsS OTHOCHUTEIBLHOCTH. 3.1
CMeHa mapagurM B HAay4HOUW KapTHHE MHpa:
MeXaHUCTUYeCKoll Ha moseByto. 3.2 1. Pa3zBu-
THE TPENICTABICHUA O B3aumojieicTBru. Bo3-
HUKHOBEHHE KOHIICTIITUH MOJs. ['paBuTanuoH-
HOE U 3JIEKTpUYecKoe B3auMojeiicTeue. Mar-
HHUTHOE, AJIEKTPUIECKOE M IIEKTPOMArHUTHOE
nosie. [IpuHIMTT Cymepno3unun. 2. DIEeKTpo-
MarHMTHBIC BOJHBI. MHTEpdepennns, nudpak-
us, nonspusaiys BoaH. CTPYyKTYpbl MUKpPO-
MUpA: YaCTHIIbI, AaTOMBI, SIPa, MOJICKYJIBI.
Junaxruyeckas equanna:4 [opsgok u Oec-
HOpSiIOK B mpupoje. 4.2 3aKoHbI TEPMOIHUHA-
MUKH B aeicTBrH. OCHOBHBIC TOJOKEHUS CHU-
HepreTuku, npuHImn [Ipuroxuna-I neHc-
nopda. 4.3 1. BemectBo. 3aKoHBI pa3BUTHS
TepMOAWHAMHYECCKHX cHCTeM. 2. OCHOBHBIE
TIOJIOXKEHHUST MOJICKYIIIPHO-KHHETHYECKOH TEO-
PHUH CTPOCHHS BEMIeCcTBA. 3aKOHBI TEPMOIMHA-
MHUKH. DHTPOINS 3aMKHYTHIX W OTKPBITBIX CH-
CTEM.

Junakruyeckass eguHuna:S Ilanopama co-
BpeMeHHoro ecrecrsozHanus. 5.3 1. Crpyk-
TYpBI MUKPOMHPA: YaCTHUIIbI, ATOMEI, SApa, MO-
nekynsl. 2. Bomnbl ne Bpoins. dudpakuus
MukpovacTuil. COOTHOIICHUST HEOMPEICTHHO-
cTeil. 5.4 Bo3HWKHOBEHHE KBAaHTOBOW Mexa-
HukH. ['unore3a ne bpoiins, BogHOBBIE CBOM-
ctBa BemlecTBa. KopryckynsipHO-BOJHOBOM
Iyaqu3M Uil MHKpodacThll. BeposTHocTHOE
OTIMCaHWEe COCTOSHHS MUKpPOUYacTHIBL. BosHo-
Bas (pyHKIUs1. COOTHOIICHUS HEOTIPEACIICHHO-
cteit. MaTepdepeHnus oanHOYHBIX (HOTOHOB U
YaCTHUI] BEICCTBA.

temsl: JE1-JIE6.




Junakruyeckas exmHAna:6 buocdepa u ye-
JoBeK. 6.4 DBONIONMA B XKUBOW W HEXHBON
npupojie. ['enernueckuit koxa. benku, yrie-
BOJIbI, HYKJICMHOBBIE KHCJIOTbI. MaTpu4HbII
npuanun cuate3a JJHK. 6.5 TIpobnema xu-
BOTO M HEXXHWBOTO B IpHpoje. | nmoTe3sl BO3-
HUKHOBCHUS KHU3HH. MOJICKYJIsIpHAst CaMOOp-
ranu3anusi. MOJeKyJIbl KHBOH  MPHPOJIBL.
KrneTka kak 37eMEHTapHAas Y4acTHIA MOJICKY-
JspHOW Ouonoruu. ['eHeTHYeCKHe OCHOBBI
HACIICICTBEHHOCTH u U3MEHYUBOCTH
opranu3mMoB. [IpoOaemsl 3KoOrHu.

2. Meroauka oueHKH 3TanoB GOpMHUPOBAHUA KOMIIETEHIIHI B paMKaX JUCUHUIIJIMHBI.

Cdopmupoannocts komnerenimii OK. 1, OIIK.1 npoBepsieTcst mpu MpoBEACHUN MEPOIIPUITU Te-
KYIIEro KOHTPOJIS U 3a4eTa, yKa3aHHbIX B Tabmuie pasaena 1. CtyneHTsl, HaOpaBiIue 4yucio 0aaioB HE
MeHee MUHUMaNbHOTo (40) 3a Tekymylo paboTy B ceMecTpe, AOMYCKAIOTCA K 3a4eTy, KOTOPBIA TaKxke
HarpaBjieH Ha omeHKy chopmupoBanHocTd komrereHnui OK.1, OIIK.1. 3aueT mpoBOAUTCS B YCTHOM
(muceMeHHoi) popme, 1o TectaM. MakCUMaJIbHOE YUCIIO OAJUIOB, KOTOPBIE CTYIEHT MOXET MOJIYYUTh Ha
3ayete, paBHO 20. [Ipu npoBenennu 3auera B (hopMe MUCbMEHHOT'O TECTUPOBAHNUS, BAPUAHTHI TECTA COCTaB-
JSIFOTCS. U3 BOTIPOCOB, MPUBEICHHBIX B MACIOPTE 3a4eTa, MO3BOJISIOMIMX OLEHUTDH IOKa3aTesu chOpMHUpO-
BaHHOCTH COOTBETCTBYIOIINX KOMIETEHIIUH.

Kpome toro, chopMupoOBaHHOCTh KOMITETCHIIMI MTPOBEPSIETCS MPU POBEICHUH MEPOTIPUSITHI Te-
KYILIEro KOHTPOJISL, yKa3aHHBIX B Tabmuie paznena 1. B 1 cemectpe 00s13aTeIbHBIM 3TAllOM TEKYIIEH aTTe-
CTaIlNH SABJIIETCS KOHTPOJIbHAs paboTa. TpeOoBaHUS K BBIIOJIHEHUIO KOHTPOJIBHON pabOThl, COCTaB U Mpa-
BUJIA OLIEHKU C(OPMYIIMPOBAHBI B TIACTIOPTE KOHTPOJIbHOM pabOTHI.

OO61ue mpaBuIia BHICTABICHUS OLEHKHU 0 AUCLUHUIIIMHE OMpPeIesoTcs 6alIbHO-PEUTHHTOBOM CH-
CTEMOM, IPUBEJCHHOM B paboyeil mporpaMMe AUCHUILUIMHBL. Ha ocHOBaHMM MPUBEACHHBIX Jajiee KpUTe-
pYeB MOKHO cienaTh 001uil BBIBOJ 0 chopmupoBanHocTu komrerennnii OK. 1, OIIK.1, 3a koTopbie oTBe-
YyaeT JUCLUIUIMHA, Ha Pa3HbIX YPOBHSIX.

O0mast XapakTepuCcTUKA YPOBHeH 0CBOCHHUS KOMIIETEHIIMA NMPU UTOTOBOM aTTeCTALMM CTYJEHTA 10
aucnuminie «CoBpeMeHHbIe KOHIENIUH eCTeCTBO3HAHUS.

Hwuke moporosoro. YpoBeHb BhINOJIHEHHS pabOT HE OTBEYaeT OOIBIIMHCTBY OCHOBHBIX TpeOOBaHHUI, T€O-
peThyecKoe cojiepskaHue Kypca OCBOCHO YaCTUYHO, TPOOEIIBl MOTYT HOCUTh CYIIIECTBEHHBIN XapakTep, He-
00X0IMMBbIE MPAKTUYECKHE HABBIKK PAOOTHI C OCBOCHHBIM MaTepuasioM C(OPMHUPOBAHBI HE TOCTATOYHO,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX MPOrpaMMoil 00ydeHHs y4eOHBIX 3aaHUI HE BBITOJIHEHBI WIH BBIION-
HEHBI C CYIIECTBEHHBIMU OLIUOKAMHU.

IloporoBelii. YpoBeHb BBINOJIHEHUSI pabOT OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBAaHHUH, TeOpeTHYE-
CKO€ Co/Iep KaHHe Kypca OCBOEHO YaCTUYHO, HO IPOOEIbl HE HOCAT CYIIECTBEHHOTO XapaKkTepa, He00X0au-
MbI€ MPAKTHYECKHUE HABBIKM pabOThI ¢ OCBOCHHBIM MaTE€pPHajIOM B OCHOBHOM C(OPMHPOBAHBI, OOIBIINH-
CTBO MPETYCMOTPEHHBIX MPOTrpaMMOi 00ydeHHs yueOHbBIX 3aJaHUI BBIMIOJIHEHO, HEKOTOPBIE BUIbI 3aJaHUI
BBITIOJIHEHBI C OIINOKAMH.

Ba3zoBblii. YpoBeHb BBINOIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPeOOBaHUSM, TEOPETUUECKOE COJEp-
KaHHUEe Kypca OCBOCHO IOJHOCTHIO, 6€3 Mpo0OeIoB, HEKOTOPhIE MPAKTUYECKHE HABBIKK PAOOTHI C OCBOCH-
HBIM MaTepHraioM chOpMUPOBAHBI HEJOCTATOYHO, BCE MMPEAYCMOTPEHHBIE POrpaMMOi 00ydeHHsI yueOHbIe
3aJJaHHsI BHITIOJHEHBI, KAYECTBO BBIITOJHEHHS HA OJTHOTO U3 HUX HE OIICHEHO MUHUMAJIbHBIM YHCIIOM 0aj-
JIOB, HEKOTOPHIE U3 BBHIIOJHEHHBIX 33JaHU, BO3MOKHO, CO/IEPKAT OIINOKH.

IIpoaBMHYTHI. YPOBEHb BBINOJIHEHHS pabOT OTBEYAET BCEM TPEOOBAHUIM, TEOPETUUYECKOE COJICPIKAHHE
Kypca OCBOCHO TMOJHOCThIO, 6€3 TIpo0eIoB, HEOOXOUMBbIC MPAKTUICCKHNE HABBIKK PabOThl ¢ OCBOCHHBIM
MaTepraioM c(OpMHPOBAHBI, BCE MPEAYCMOTPEHHBIE TPOTpaMMOil 00yueHus: yuyeOHbIe 3aaHus BbIMOJ-
HEHbI, KaYECTBO UX BBIIIOJHEHUS OLIEHEHO YUCIIOM 0aJUIOB, OJIM3KUM K MaKCUMAJIbHOMY.



denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO OOpa30BaHUS
«HoBocubupckuii rocyiapcTBeHHbIN TEXHUUECKUI YHUBEPCUTET
Kadenpa npukiiagnoit 1 TeOpeTHIECKON HU3HKN

IMacnopr 3a4era
10 JUCHUIIIIMHE «COBpeMeHHI:IG KOHICIIIIUHN €CTCCTBO3HAHUA», 1 CCMCCTP

1. MeToanka oneHKH

3adeT MPOBOIUTCS B MUCbMEHHOHN (opMe, TIO0 TecTaM. TecT COAEPKUT JBEHAIAaTh BOIIPOCOB U3
IPUBENECHHOTO HIKe cnucka u3 39 tecroBblx 3amanuil (1m.4. «Tecmosvie mamepuanvt no
oucyuniune CoepemenHvle KOHYENYuu ecmecmeosHaHus ¢ Umo2o8ol ammecmayuel 6 gopme
3auemay». Bompocel TecTa BBIOMpAlOTCA TaK, YTOOBI MMM TOKPHIBAJINCH BCE OCHOBHBIC
munaktnaeckue eauHuiel (JE1-JIE6) mucnummmasl. B Xome 3adera mpernojaBaTeib BIpaBe
3aJaBaTh CTYJCHTY JIOTOJHMUTENbHBIE BOMPOCHl M3 obmiero mnepeuns (m. 4. Bonpocwi 04
noo2omoexu k 3auemy no oucyuniune " CospemenHvle KOHYenyuu ecmecmeo3Hanus’).

JAunakTuyeckue eIUHUIBI:

JE1. DBoouus HAY4YHOr0 MeTO/a U eCTECTBEHHOHAYYHOH KapTHHbI Mupa. HayuHsiii MmeTon
no3Hanus. EcTecTBeHHOHay4yHass W TyMaHUTapHas  KyJabTypbl. Pa3BuTHe  HayyHBIX
HCCJIEIOBATEIbCKUX MPOTrPaMM U KapTUH MHpa (UCTOPHUS €CTECTBO3HAHUS, TEHACHIIUN Pa3BUTHS).
Passutue mnpexacraBineHuil o0 marepuu. Pa3BuTue mnpencraBieHUNd O JBUKEHUH.. PasButue
MPEJICTaBICHU O B3aUMOJICHCTBUU. BO3HHMKHOBEHHE KOHLEMIUU MOJid (FPaBUTALMOHHOTO,
AJIEKTPOMAarHUTHOTO).

JAE2. IlpocTpancTBO, Bpemsi, cuMMeTpus. [[pUHIUIIBI CUMMETPHUM, 3aKOHBI COXPAHEHUS..
OBoIOLMSA TPEACTABICHUM O IPOCTPAHCTBE U BpeMeHU.. CriennanbHasi TEOPUsl OTHOCUTEIBHOCTH.
OO61mast Teopusi OTHOCUTEIHHOCTH.

JAE3. CtpykTypHBle YPOBHM M CHCTEMHasi OpraHu3anusi mMarepuu.. Mukpo-, Makpo-,
Meramup. CHCTEMHBIE YPOBHM OpraHu3anuu marepuu. CTpyKTypbl MUKpOMHUpPA. XUMHUYECKUE
CUCTEMBI.

JAE4. Ilopsinok u 6ecniopsiiok B pupoje. J[nHaMu4ecKrue U CTaTUCTUYECKHE 3aKOHOMEPHOCTH
B npupoje. Konuenmuu kBaHTOBOM MexaHuUKH. [IpuHUMI —BO3pacTaHus  SHTPOIHH.
3aKOHOMEPHOCTU caMoopraHu3anyy. [[puHINNBI YHUBEPCATIBHOTO SBOIOLMOHA3MA.

JES. Ilanopama coBpeMeHHOro ecrecTBo3HaHusi. Kocmomorus. OOmass KOCMOTOHHS.
[Ipoucxoxnaenne ConHeuHol cucteMbl. ['eonornueckas sBomonus. [IpoucxoxaeHue >KU3HU
(2BOJIIOLIMS M Pa3BUTHUE KUBBIX CUCTEM). DBOJIOLMS KUBBIX cucTeM. MicTopust )ku3HU Ha 3emiie U
METO/IbI UCCIIETOBAHMS IBOJIFOLIUY KUBBIX CUCTEM. | €eHETHKA 1 3BONIOLAS.

JE6. buocdepa u uenoBek. DxocucTeMbl (MHOTOOOpa3ue >KMBBIX OPraHU3MOB - OCHOBA
OpraHu3aIlMy M YCTOMYMBOCTH XKUBBIX cucTeM). buocdepa. Uenosek B 6mocdepe. ['modanpHbIM
HKOJIOTHUECKUH KpU3HC (IKOJIOTHYECKHE (DYHKIIUHU JIUTOCHEPHI, SKOJIOTHUS U 3I0POBbHE).

IIpumep Tecra nJs 3a4era
Bonpoc Ne 1. HayuHoe 3HaHKHe OCHOBaHO Ha
a) CyObEKTUBHBIX OIIYIICHUSIX;
0) cimydaifHBIX HAOJIIOICHHSIX;
B) aKTax M JOKa3aTENbCTBAX;
T') MHCHUU OOJIBIITUHCTBA;
1) MPAaKTUYECKOM 11eJIeCO00Pa3HOCTH.
Bomnpoc Ne 2. B cienmanbHoii Teopun otHocuTenbHocTH (CTO) A. DifHIITeliH 000CHOBAI
a) Ha4Ke >Gupa 1 CBA3aHHON ¢ HUM aOCOJIIOTHOW CUCTEMBI OTCUETA;
0) cyliecTBOBaHHE PaBHOMPABHBIX WHEPIUAIBHBIX CUCTEM OTCUETA;
B) HEOTPaHUYCHHOCTh OTHOCHTEILHOM CKOPOCTH JIBHKEHUS CBS3aHHBIX 0OBEKTOB;



') BO3MOKHOCTb OJJMHAKOBO JIOCTOBEPHBIX, HO B3aMOUCKIIIOYAIOIIUX TOJIKOBAHUI OJHOTO U TOTO
e SIBJICHUS Pa3HbIMH HaOJI01aTeNsIMH;

1) UICKPUBIIEHUE CBETOBBIX JTy4eil BOTU3U MACCUBHBIX OOBEKTOB.

Bonpoc Ne 3: YTBepxkaeHHe 0 TOM, UYTO BCsSKas HOBas HaydHas TEOpHUs MPETECHIyEeT Ha Ooiee
NIUPOKYIO 00JacTh MPUMEHEHHUS W BKIIOYAeT B Ce0s CTapyl TEOPUI0 KaK YAaCTHBIM CITydaid,
OTpakaeT CYLIHOCTb MPUHIIUIIA

a) JIOMOJIHUTEIHHOCTH;

0) COOTBETCTBUS,

B) IPUYMHHOCTH;

T') OTHOCUTEIHHOCTH,

1) SKBUBAJICHTHOCTH.

Bcero nBeHagnaTh BONpocoB

2. Kputepuu oueHkun

. OTBeT Ha TecT JJIsl 3a4€Ta CYUTACTCS HEYJOBIETBOPUTEIBHBIM, €CJIH CTYJEHT MPU OTBETE
Ha BOIIPOCHI HE JAaeT OINpeAesiCeHUII OCHOBHBIX MOHSTHM, HE CIIOCOOEH IMOKa3aTh MPUYUHHO-
CIICICTBEHHBIC CBSI3W SIBIICHWUH, NIPU PEIICHUH 33/1a4d JOMYCKAeT NMPHHIMIHUAIbHBIC OIMIMOKH,
OIlCHKAa cocTaBisieT MmeHee 11 OGaos.

. OTBeT 3acUUTHIBAETCA HA MOPOTOBOM YPOBHE, €CJIM OTBETHI HA TEOPETHUYECKUE BOMPOCHI
MPEJICTABICHB YaCTUYHO, HO MPOOENIbI HE HOCSIT CYIIECTBEHHOTO XapakTepa W HEOOXOIUMBbIC
TEOPETHYECKUE 3HAHHUS B OCHOBHOM C(POPMHUPOBAHBI, OLIEHKA 3a 3a4eT cocTasiseT oT 11 go 14
0asoB.

o OTtBeT 3acuuThIBaeTCs Ha 0A30BOM YPOBHE, €CJIM OTBEThl Ha TEOPETUYECKUE BOMPOCHI
IPEJICTaBJICHBI C HEJ0UeTaMu, HEOOXOAUMbIE TEOPETHUECKHUE 3HAHUS B 1I€JIOM c(HOPMHUPOBAHBHI,
OIICHKA 3a 3a4eT cocTaBisieT oT 15 go 17 6amnos.

o OTBeT 3acUUTHIBAETCS HA IPOABUHYTOM YPOBHE, €CJIM OTBETHI HA TEOPETUUECKHE BOIPOCHI
MPEJICTaBJICHBI MOJTHOCTHIO0, HEOOXOAUMbIE TEOpeTUYecKre 3HaHUs cHOpMHUpPOBaHBI, OIEHKA 3a
3aueT coctanisieT oT 18 mo 20 6amos.

3. llIkajia oueHKHn

3auer cuuTaeTcs CAAHHBLIM, €CJUM CyMMa 0aJIoB 3a padoTy B ceMecTpe M 3a 3a4eT
cocraBJisieT He MeHee 50 0a/1oB (mo 100 6a/IbHOM HIKAJIE).

B oOmwieit oneHke mo AUCUMILIMHE Oaiibl 3a 3a4€T YYUTHIBAIOTCA B COOTBETCTBUU C MpaBUIIaMU
0aJUIbHO-PEUTUHTOBOW CHCTEMBI, IPUBEICHHBIMU B paboueil mporpaMmme TUCIUITIIHHEIL.

4. Bonnpochl k 3aueTy mo aucuumiinHe «CoBpeMeHHbIE KOHIENIIUN €CTECTBOZHAHUS

B manHOM pazzerne pa3paboTYMKOM MPUBOIUTCS MTOTHBIA CIIMCOK U3 37 BOMPOCOB IS TOATOTOBKH
K 9K3aMeHy (3adeTy) UM CHHCOK U3 39 THIOBBIX TECTOBBIX 3aJaHHii, KOTOpbIe MOTYT OBITh
CTPYKTYPUPOBAHBI 10 pa3feinaM, TeMaM, IUIAKTHYCCKUM eIUHUIAM; 6 OAdHHOM Cayuae
npeocmasisaom coool eOUuHbvlL CRUCOK, COOMEEMCMEYIOWULL MemoouKe popmuposarus mecma.

Bomnpocsl 11 MOATOTOBKH K 3a4eTy M0 AMCUMILINHE
" CoBpeMeHHbIe KOHIIENIIUN €CTECTBO3ZHAHUA"'

1. EcTtecTBeHHOHAyuHBIH METOJl TIO3HAHUA: MPUYMHBI BO3HUKHOBEHHUS, BO3MOKHOCTH,
OTpaHUYECHUS.
2. OCHOBHBIE ATaNbl B pa3BUTUU €CTECTBO3HAHUS, CTAHOBIIEHUE €CTECTBEHHOHAYYHOTO METO/1a.
3. 'yMaHuTapHBI U €CTECTBEHHO HAYyYHbIA MOAXObI U UX €IUHCTBO MPHU MOCTPOCHUHN KapTHUHBI
Mupa.
4. Pa3BuTHE IPEACTABICHUI O MATEPUU U JBHXKCHUHU.
5. 3axonbl nuHamMuku Hetotona. /letepmunnim Herotona-Jlamnaca.
6. 3aKOHBI COXpPAaHEHHs MMIYJbCa, MOMEHTa MMIIYJbCa, SHEPTHUH U UX CBS3b CO CBOMCTBAMU
CUMMETPHUU MTPOCTPAHCTBA-BPEMEHU
7. IIpuHIIAIT OTHOCUTEIIBHOCTH B KJIACCHUECKOW MEXaHUKE M COBPEMEHHOMU (DHU3HUKeE.



8. TloHsTHe TPOCTPAaHCTBA-BPEMEHHM B TEOPHUH OTHOCHUTENbHOCTU. [IpeoOpazoBanus
WHEPUHUAIbHBIX CUCTEM OTCUETA.

9. PazButrue mpeacTaBieHHl O B3aUMOAECUCTBUM. BO3HUKHOBEHHME KOHUENIUU TOJIA
(37IEKTPOMArHUTHOTO, TPABUTAIIMOHHOTO).

10. CoBpeMeHHast Hay4Has KapTUHA MUpPa: TpU GOPMbI MaTEepUU — BEILECTBO, (PU3HUECKOE TOJIE,
(GU3UYECKU BaKyyM.

11. DnekTpoMarHuTHas KapTHHA MHpa: 1BE (HOpMBI MaTepuu — BEIIECTBO U HEMPEPHIBHOE
3JIEKTPOMArHUTHOE I0JIE

12. JluHaMu4YecKre U CTATUCTUUECKUE 3aKOHOMEPHOCTHU B MIPUPO/IE.

13. Konuenuus KOHTUHYyMa U TUCKPETHOCTH BeniecTBa. KoHuenTyaabHble OCHOBBI KBAHTOBOM
MEXaHUKH.

14. BosniHOBBIE CBOMCTBa BelecTBa. KOpnycKynsspHO-BOIHOBOM JTyaTnu3M.

15. BeposATHOCTHBIN XapakTep ONMMCAaHUs COCTOSHUS MUKPOUYACTHII.

16. 3aKOHOMEpPHOCTH CaMOOPTraHU3allMUd CJIOXKHBIX CHUCTeM. [IpUHIMIBI YHUBEPCATBLHOIO
ABOJIIOLIMOHU3MA.

17. Bo3HMKHOBEHUE MOHATHS SHTpONUU. [[pUHIIMT BO3pacTaHUs SHTPOIIUH.

18. B3auMoCBs3b SHTPONTUU ¥ UH(DOPMAIIMH B KUBBIX OpraHU3MaXx.

19. CucremHble ypOBHU Oopranu3anuu Mmatepun. CTpyKTypbl MUKPOMHPA: YaCTHIIbI, AaTOMBI, Spa,
MOJIEKYJIBI.

20. DmeMeHTapHbIe YacTUIbl U (YHIAMEHTAIbHBIC B3aUMOICHCTBUS.

21. CuctemHble YpOBHU Opranu3zanuu Matepun. CTpyKTypbl Makpomupa: BeenenHast, ranakTuKH,
3BE3/1bl, [NIAHETHI.

22. Xumuueckue cucteMbl. Oco0eHHOCTH OMOJIOTHYECKOTO YPOBHS OPraHU3allui MaTepUH.

23. Kocmomnorus. bonbmioit B3psiB. [Iporcxoxkaenne u 3Bostonns BeeneHHoil.

24. [IpoucxoxACHUE U SBOJITIOLNS TaJaKTUK.

25. DBOIIONMS 3B€3/bl: OT POXKACHUS 10 CMEPTH.

26. [Ipoucxoxaenue u 3Botouust COIHEUHON CUCTEMBI.

27. CoBpeMeHHbIE TTPOOIEMbI KOCMOJIOTUH: TEMHAsI MaTepHsl K TEMHAs YHEPTHS.

28. IIpoGnema KMBOTO M HEXHMBOTO B Mpupojae. ' Mnmore3bl BOSHUKHOBEHMS XH3HH. VcTopus
JKU3HU Ha 3eMJI€ U METO/IbI MCCIIEIOBAHHUSI SBOJIOLMH U PA3BUTHUS KUBBIX CHCTEM.

29. OCHOBHBIE MOJIOKEHUS 3BOIIOLUOHHON Teopun lapBuHa.

30. BO3BHMKHOBEHHE F€HETUKH.

31. Knerka kak 37eMeHTapHasi YaCTULA MOJIEKYIIsIpHON Ouosoruu. CTpyKTypa KIETKU U
OCHOBHBIE MPOIECCHI B HEM.

32. 3akoHbI reHeTUKU. ['eHeTnYecKkue OCHOBBI HACIEACTBEHHOCTH U H3MEHYHUBOCTH

OpraHU3MOB.

33. BO3HHMKHOBEHHUE SKOJOTUU KaK HayKu. PU3HUeCKUe NPUHIIUIIBI SKOJIOTUH.

34. DxosornuecKkue CUCTEMBI. [ T00aIbHBIN SKOJOTUUECKHN KPU3UC. DKOJIOTHS U 370POBBE.

35. ®usnueckue paxTopsl BiusHUSA KocMoca Ha 3eMHBIE TIPOIIECCHI.

36. buocdepa. Yuenue B. 1. Bepranjackoro o 6uocdepe u ee pa3BUTHH.

37. Yenosek B 6uocdepe. OCHOBHBIE ATAIbI 3BOIIOLUH posia Homo u ero npeamecTBeHHUKOB:
YEJIOBEK YMEJIbIN, YETTOBEK MPSMOXOASIINN, YETOBEK Pa3yMHBIi.

TecToBbIe MaTepHAJIBLI 10 JUCIUTIIHHE
«CoBpeMeHHbIe KOHIENIHH eCTeCTBO3HAHMS»
¢ UTOrOBOM aTrTecTanueii B gopme 3a4yera
B KaXXZIOM U3 IMpUJIaracMbIX HUIKC TCCTAaX HAIAO BBI6paTI> OIWH HJIM HECKOJIbKO ITPAaBUJIBHBIX
OTBETOB.
1. Hayunoe 3nanue ocnosamno na
a) CyOBEKTHBHBIX ONIYIICHUAX; 0) CTydallHbIX HAOMI0ICHUIX; B) (paKkTax M I0Ka3aTeNbCTBAX; T)
MHEHUU OOJIBIIUHCTBA; /1) TPAKTHUECKOH 11e1ecO00pa3sHOCTH.

2. HayllellZ Memoo NO3HAHUSA enepevle npUMERUIl U onucal 6 C60e€M COYUHERHUU



a) Apucrorens - "®usuka; 6) Jlykpemuit - "O mpupoxme Bemeit"; B) H. Komepuuk - "O
renroneHTpuyeckor cucreme mupa'; r) M. Heroton - "Maremarndeckue Havana HaTypaabHOM
dunocopun"; x) A. DitHTelH - "K 31eKTpoAMHAMUKE TBHKYIIUXCS cpen’.

3. Memoo nocuueckux ymo3axuroueruil, npu KoOmopom c80Ucmea 00H020 00beKmMa NepeHoCImcs
Ha Opy2ou Npu HATUYUU CXOHCeCTNU NOBeOeHUsl IMUX 00beKmMo8 8 ONpPedesleHHbIX YCA08USX,
HA3bIBAEMCS

a) UHAYKIWS; 0) AeTyKius; B) 0000IIeHHE; T) MOACTUPOBAHNUE; 1) METO]l aHAJIOTUH.

4.YTBepK/I€HHE O TOM, YTO BCSIKash HOBas Hay4yHas TeOpHUs MpETeHAyeT Ha Ooyiee HMIMPOKYIO
0o0nacTh MPUMEHEHUS M BKIIOYAET B ceOs CTapyr0 TEOpHI0 KaK YAacTHBIM Clydail, oTpaxkaer
CYIIHOCTh TIPUHIIMIIA a) JIOMOJHHUTEIBHOCTH; ©) COOTBETCTBUS, B) MPUYHHHOCTH; T)
OTHOCUTEIILHOCTH; 1) SKBUBAJICHTHOCTH.

5. Uoes o seunocmu, necomsopumocmu u HenpepwvleHoul usmernyusocmu mupa ("Henvszs eovimu 6
O00HY U MYy JHce peKy 08axcovl") npunaonexicum

a) ®anecy Munerckomy; 0) Anakcumanapy; B) ['epakiury; T) Apucrorento; a) JleMmokpury.

6. B cneyuanvuoii meopuu omuocumenvrocmu (CTO) A. Diinwmetin obocrosan

a) HaiMuue 3dupa M CBA3AHHOW C HUM aOCOJIOTHOW CHUCTEMBI OTCYeTa; 0) CYIIeCTBOBAaHHUE
PaBHOMPABHBIX MHEPIIUATBHBIX CUCTEM OTCUYETA; B) HEOTPAHUYEHHOCTh OTHOCUTEILHOM CKOPOCTH
JBUKCHHUS  CBSI3aHHBIX  OOBEKTOB, TI) BO3MOXHOCTh OJUHAKOBO  JOCTOBEPHBIX, HO
B3aMMOMCKITIOYAIOIINX TOJKOBAHHWI OJHOTO M TOTO JK€ SIBIICHUS Pa3HBIMU HAOJIONATEISIMU; 1)
UCKPUBJICHHE CBETOBBIX JIydel BOJIM3U MAaCCHBHBIX OOBEKTOB.

7. B 3axonax coxpanenus umnynibca, MOMeHmMa UMNYIbCA U SHEP2UU NPOABIAIOMCS cledyloujue
CBOUCMBA CUMMEMPUU NPOCMPAHCINEA-BPDEMEHU.

a) TONBKO OJHOPOJHOCTH TPOCTPAHCTBA; ©) TONBKO M3OTPOIHOCTh IPOCTPAHCTBA; B)
OJTHOPOJHOCT M H30TPONMHOCTh IPOCTPAHCTBA; TI) TOJBKO OJHOPOAHOCTb BPEMEHU; 1)
OJTHOPOAHOCTB Y U30TPOIHOCTH IPOCTPAHCTBA, & TAKKE OAHOPOJHOCTH BPEMEHH.

8. K anemenmapHuim uacmuyam omHoCAmcs:
a) IPOTOHBI; 0) HEUTPOHBI; B) JEKTPOHBI; T') (POTOHBL; 1) KBAPKH.

9. Teopemuueckotl 0CHOBOU COBPEMEHHOU KOCMON02UU ABTISICMCS
a) TeTMOLIEHTPUYECKasl CUCTEMa MHpa; 0) 3aKOH BCEMUPHOTO TATOTEHHUSI; B) CIIEIUATbHAS TCOPHS
OTHOCHUTEIILHOCTH; T') 00111ast TEOPHSI OTHOCUTEILHOCTH; /1) KBAHTOBAsI MEXaHUKA.

10. Asnenue "kpacnoco cmewenusn" (Oonnepogckoe cmewenue cnekmpa usiyyeHus 8 ooaacmo
MEHbUUX 4acmom npu YOaieHuu UCMOYHUKA), ycmanosneHnoe 3. Xabbiom, 0oxkasvieaem, 4mo
Bcenennasa

a) CTallMOHapHa; 0) pacUIUPsIETCS; B) CKUMACTCS; T) BPAIIAETCS; /1) MyJIbCUPYET.

11. Kocmonoeuueckoti meopueti 0 poxicoenuu ce2o geujecmsa u snepeuu Bcenrennoii uz oownotl
mouku 14 Mapo 1em momy Ha3a0 HA3b18AEMCS
a) COTBOpEHUE MHpa; 0) KOJUIAIC; B) alIOKATUIICUC; T') QIIyKTyamusl; /1) O0JIBIION B3PHIB.

12. Haumenvuwumu cmpyKmypHoiMu eOUHUYAMU 8eujecmea ATSAI0NCS
a) PJIEeMEHTapHBIC YaCTHUIIbI; 0) aTOMBI; B) MOJIEKYJIBI; T) KIETKH; 1) siueiiku beHapa.

13. bpoyHosckoe d8udicerue MONCHO CUUMAMb NePEbIM IKCNEPUMEHMATbHBIM NOOMEEPIHCOCHUEM
amomucmuyeckou sunomesvl. bpoyn nabarooan 6 onmuyeckuti MUKPOCKON.:

a) JBWXXEHUE aTOMOB; 0) IBMIKEHHWE MOJIEKYN, B) JBWKEHHE MAaKpOUYaCTHUI, T) IBHKCHHE
MUKPOOPTaHU3MOB; 1) ONTHYECKHUE Y (HEKTHI.

14. B 3akpwimoti cucmeme camonpou3gonvbHoe npomeKkanue npoyecco8 CONPO8OICOaemcs
a) yObIBaHUEM SHTPOIUH; 0) BO3pACTaHUEM SHTPOIINH; B) COXPAHEHUEM SHTPOIINH; T') YOBIBAHHEM

SHEPTHH; /1) BO3pACTAHUEM SHEPTHH; €) COXPAaHCHUEM YHEPIHH.



15. Coenacno romyenyuu OnU3KOOCUCMBUSL G3auUMOOeliceue 00beKmo8 HaA PAcCMOSHUU
ocyuecmensiemcs

a) B MyCTOTE MTHOBEHHO; 0) B IIyCTOTE CO CKOPOCTHIO CBETA; B) B YIIPYTO# Cpeie CO CKOPOCTHIO
3BYKa; T') IOCPEJCTBOM ITOJISI ¢ KOHEYHOH CKOPOCTBIO; JT) IOCPEICTBOM TIOJISI MTHOBEHHO.

16. Coenacro ocHo8HbIM NONOIHCEHUAM KEAHMOBOU MEXAHUKU

a) HEBO3MOKHO TTO3HAaBaTh OOBEKTUBHYIO PEaTbHOCTh; 0) HEBO3MOXKHO OJTHOBPEMEHHO M TOYHO
ONpCAC/INTh IOJIOKCHHUC U HMITYJIbC MHUKPOYACTHUIIBI; B) HU3JTYyYCHUC DHCPIrUr IMPOUCXOAUT HC
HETMPEPHIBHO, a MaJBIMU TOPHHUAMHU (KBaHTaMH); T) KBAaHTOBOMY OOBEKTY MPHUCYIIH Kak
KOPITYCKYJISIDHBIE TaK ¥ BOJHOBBIC CBOWMCTBA; 1) MEXKAY JIBYMsS COOBITHSIMH HE CYIIECTBYET
PUYHHHO-CJICICTBCHHBIX CBSI3CH.

17. Pacnonooicume 6 nopsioke 603pacmanuis ux pazmepos ciedyioujue 00beKmol
a) aTOMBbI, MOJIEKYJIbI, KBAPKH, IPOTOHBI, JJIEKTPOHBI, HEUTPOHBI, (POTOHBHI.

18. Ocnosononosicnuxom koHyenyuu nosi Kaxk Gu3u4ecKoll peaibHOCmuy A611emcs
a) Jlemokpur; 0) Hetoton; B) @apaneii; r) MakcBet; 1) DUHIITEHH.

19. Ocnoenvim pakmopom 380a10yUY HCUBIX OP2AHUIMOB AGNAEHICA:
a) MeXBHUI0Bass 60prOa; 0) ECTECTBEHHBIN OTOOpP; B) BIUSHUE BHEITHEH CPEIbl; T) TCHETUICCKUE
MYTaLHH.

20. Ilpuznaku, npuobpemeHnuble Yen108eKOM 8 MeYeHUe €20 HCUZHU
a) HaCJIEOyIOTCS CIEAYIOIUM TOKOJeHHeM; ©O) He HaCIeIyoTCs; T) HACIEAYIOTCS TpHU
OTIPEICTICHHBIX YCIIOBUSIX.

21. Kakue u3 nepeuucieHHbix HUx3ce pakxmopos oKkasvliéaiom enusaHue Ha ouocgepy 3emnu?
a) pacIioyIoKEeHUE TIAaHET COJTHEYHOM CHCTEMBI 0) COJIHEUHBIE BCIBIIIKH; B) PACIIOIO0KEHUE 3BE3]T
Ha HeOOCBOIe; T) KocMuueckue nyuu; a) JIyHa.

22. Kakue u3 nepeuucnenuvix Hudice pakxmopos okazvlearom eusHuUe Ha I80II0YUIO Ye08eKd KAK
8U0a 8 meyeHue NOC1eOHUX HeCKOIbKUX mulcay jem? a) €CTECTBEHHBIH 0TOOp; 0) OKpy»Karomas
cpena; B) TeHeTUYECKUE MYTAIlMH; 1) YeJIOBEUYEeCKas MeATeIbHOCTh; €) MEXKBHUI0Bast O0proa.

23. Cucmemamu3zupoanuvie 3HAHUA 8 UX COBOKYNHOCIU — DO HAYUHAS (-blll):
a). akt; 6) MeTOI; B) TUTIOTE3a; 1) TCOPHUSI.

24. [Ipeomemom uzyuenus Xumuu A6AAI0Mmcs.
a) CBOMCTBAa XUMUYECKHX AJIEMEHTOB M COCTUHEHUI U UX MpeBpalieHus 0) Tena U UX ABMKECHUE;
B) XMMUYECKUU COCTAB KUBBIX OPTAHU3MOB; I') XUMUUYECKHUE SJIEMEHThI U UX COCAMHEHUSI.

25. /lenenue Knemox omHoCumcs K popmam 08UICEHUSL MaAmepuu.:
a) MEXaHUYeCKNM; 0) OMOIIOTHYECKUM; B) GUBHUECKUM; T) XUMHUECKUM.

26. [[suoicenue Jlynuvi 60Kkpye 3emau c6543aHO ¢ nposasieHUeM 83auUMO0etiCMEUs:

a) CUJIbHOTO; 0) TPaBUTAIIMOHHOTO; B) AJIEKTPOMArHUTHOTO; T') cl1aboro.

27. VYcemanosume coomeemcmeue medxHcoy — cummempueri  NPOCMPAHCMBA—BPEMEHU U
BbIMEKAIOWUM U3 Hee 3aKOHOM COXpaHeHus ¢usuueckol eenudunsvl. M3 uzomponnocmu
npocmpancmea ciedyem 3aKOH COXpPAHeHUs.

a) SHepruu; 0) UMIYJIbCa; B) MOMEHTA UMITYJIbca. M3 OTHOPOAHOCTH MPOCTPAHCTBA CIIEAYET 3aKOH
COXpaHEHHUs a) YHEPTUU; 0) UMITYJIbCA; B) MOMEHTA UMITYJIbCA.

28. Coznacno konyenyuu Hvtomona, npocmpancmeo u apems — 3mo.

a) BHEIIHHUE YCJIOBHS OBITHS, B KOTOPBIE MIOMEIIEHA MaTepHUsl U KOTOPbIE COXPAHMINCH Obl, ecliu
OBl Jake mMarepus ucdesna; 0) JHIIb CIIOCOOBI HAIIETO BOCIPUATHSA, HAIIM OLIYIICHUS; B) JABa
pa3HBIX croco0a MUCaHWs OJHOW M TOW K€ pealbHOM CYNTHOCTH, M APyr Oe3 Apyra OHH HeE
CYIIECTBYIOT; I') HE CaMOCTOSATENbHbBIE CYIIHOCTH, a ()OPMBI CYIIECTBOBAHMUS MAaTE€pHAIbHBIX
00BEKTOB.

29. Coznacno npunyuny omuocumenvhocmu I anunes:



a) BCe CHCTEMBI OTCUETa U MHEpLUHUAIbHbIC, U HEMHEepIUAIbHbIE (PU3HMUECKU SKBUBAJICHTHBI; 0) B
MHEPLHUAIBHBIX CUCTEMAX OTCYeTa a0COIIOTHO BCE (PU3UUECKUE MPOLIECCH UAYT OAMHAKOBO; B) B
MHEPLMAJIbHBIX CHCTEMAax OTCYETAa BCE MEXAHMYECKHE IPOLECChl MIYT OAMHAKOBO; I') BCE
MHEpLHAIbHbIE CHCTEMBI OTCUETa (PU3MUECKU SKBUBAJICHTHBI.

30. Dunupuueckum doxkazamenbcmeom oobwel meopuu OMHOCUMENbHOCMU ABULOCH !
a) TOCTOSTHCTBO CKOPOCTH CBeTa; 0) KpacHOE CMEIIEHHE B CIIEKTpaxX YAAJCHHBIX TaIaKTHK; B)
OTKJIOHEHHUE CBETOBBIX JIydeil BOMM3u CoIHIIA; I') yCKOPEHUE BPEMEHH B TPAaBUTALIMOHHOM IIO0JIE.

31. BoNBIIMHCTBO MPUPOIHBIX XUMUUECKHUX JIEMEHTOB TMPEICTABIISIOT COO0M CMECH:
a) aTOMHBIX sifiep; 0) 2IeMEHTapHBIX YaCTHUII, B) U30TOIMOB; IPOTOHOB U 3JIEKTPOHOB.

32. K buononumepam Kiemxu OmMHOCAMCAL.
a) Oenku; 0) BO/A; B) aMUHOKHCIIOTHI; T) HYKJIGMHOBBIC KHCIIOTHI.

33. Cywnocmov npunyuna oonorHumenvHocmu, chopmyruposannozo H. Bopom, ceooumcs k
APUSHAHUIO MO20, YMO.

a) KBaHTOBAas TEOpHUsS HE MOJKET JaTh IOJHOE OIMCAaHWE HU OJHOTO SIBIICHHS MHKPOMHPA,
TpeOYIOTCS JTONONHUTENBHBIE TEOpUu; 0) HCUEPIBIBAIOIICE OMMCAHUE KBAHTOBOTO SIBICHUS
MOYKHO TPOBECTH C MOMOIIBIO OJHOW M3 HECKOJBKHX JONOJHHUTEIBHBIX CHCTEM TOHSTHI; B)
MOJIHOE OMKMCAHWE KBAHTOBOTO SIBIICHUS C TIOMOIIBIO KJIIACCHYECKUX TMOHITHI BO3MOXKHO TOJIBKO
NpY HAJIMYHHU JIBYX JAOMOJHHUTEIBHBIX APYT K IPYTY CHCTEM IMOHSTHIA; T) JABE AOMOJHUTEIHHBIX
IPYT K IPYTY CUCTEMBI IIOHATHUI HE MOTYT OBITh UCITOJI30BAHBI IPU OMKMCAHUU OJJHOTO U TOTO e
o0BeKTa.

34. Coenacno 3aKony coxpanenus dHepaul, IHepaus naoarwe2o Ha 3emiro meia npeoopaszyemcs
6. ) TEIJIOBYIO; 0) XUMHUYECKYIO; B) MEXaHHUECKYIO; T) AJIEKTPHUIECKYIO.

35. Coenacno cospemennbim OaHHbIM, 803pacm Bcenennou npubauzumensro pagem:
a) 1,9 mwmuapaa net; 6) 4,6 muwmuapaa jaet; B) 690 MmuwunoHoB Jsiet; 1) 13,7 Munmapa jer.

36. B cocmase nudicnell uacmu ammocgepsi 3emau 6 Hacmosujee 8pems npeooaadaom:
a) a30T M KUCJI0po; 0) a30T ¥ BOJAOPOT; B) KHCIOPOJ ¥ BOJSIHBIC TTAPHI; T') BOJAOPO]I U TSI,

37. Ycmanosume coomeemcmeue mexncoy KoHmyenyuel 603HUKHOBEHUS JCUSHU U ee
cooepicanuem.

1) kpeariioHu3M 2) TeopHst OMOXUMUYECKOI IBOIIONUH 3) TAHCIIEPMUS. a) KU3Hb €CTh Pe3ysIbTaT
00KECTBEHHOTO TBOpPEHHUS, 0) 3€MHas XU3Hb MMEET KOCMHYECKOE MPOUCXOXKIEHUE; B) KU3Hb
HUKOTJa HE BO3HMKaJa, a CYyLIECTBOBAJa BCErJa; I') KU3Hb Ha 3eMyie BO3HMKJIA B IpoOIEcce
caMOOpraHu3aliy U3 HEOPraHUYECKUX BEIIECTB.

38. K 803HUKHOBEHUIO HAOBUOOBLIX YPOBHEU OP2AHUZAYUU IHCUBO20 BeOeH.
a) MUKPO3BOJIIOIHS; 0) MaKPOIBOJIIONNS; B) aHTPOIIOTEHE3; T') KOCMOT'CHE3.

39. Paszeumue uenoseyecmea, npu KOMOPOM OOCMULAEMCI YOOBIeMEOPEHUE HCUSHEHHBIX
nompebHocmetl HblHeulHe20 NOKOIeHUs He 8 Yujepd 0yOyuux noKoJIeHull, Ha3bl8aemcs.
a) CTAllMOHAPHBIM; 0) CTAHJAPTHBIM; B) YCTOHYHBBIM; T') CTAOMIIEHBIM.



denepanbHOE rocyIapcTBEHHOE 010 KETHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO OOpa30BaHUS
«HoBocubupckuii rocyiapcTBeHHbIN TEXHUUECKUI YHUBEPCUTET
Kadenpa npukiiagnoit 1 TeOpeTHIECKON HU3HKN

ITacopT KOHTPOJILHOI PadoTHI
no aucturuimae «CoBpeMeHHbBIC KOHIICTIIIHNK €CTECTBO3HAHUA», 1 cemecTp

1. MeToauka oneHKH

KonTtponbHas padora npoBoautcs o teme (teMam) _ 1-37, mMOKpBIBAIOLIMM BCE TUAAKTHUECKHUE
€IMHUIIBI TUCIUTIITMHBI «COBpEMEHHBIE KOHIIENIIUNA €CTeCTBO3HAHU», [Ipunoxenns Nel,2,
BKJIIOYaeT 5 3ananuii u3 cnucka: [Ipunoxxenne No3. BrinonHsieTcs MUCbMEHHO.

2. Kpurepun onenkn
Kaxxoe 3amanne KOHTPOJIbHON PabOThI OIEHUBACTCS] B COOTBETCTBHUM C MPUBEICHHBIMUA HIKE
KPUTEPUSIMU.
° KontponbHas pabora cuntaercs HeBBINOJIHEHHOM, €CIM MPaBUIbHBIE OTBETHI Ha BO-
npockl AaHbl aumib 11 40% u meHee 3aganuii. Orenka cocrapinser 10 6amios.

J PaboTa BbINONHEHA HA NMOPOTrOBOM YpPOBHE, €CIU OTBETHl Ha TEOPETUYECKHUE BOIPOCHI
IPEJCTABICHBl YaCTHYHO, HO NMPOOEbl HE HOCAT CYLIECTBEHHOI'O XapakTepa U HeoOXOAUMBbIE
TEOpPETUYECKHE 3HaHUSI B OCHOBHOM C()OPMHUPOBAHBI, OIIeHKa cocTaBisieT oT 11 1o 14 6amos.

° Pabota BeImonHeHa Ha 6a30BOM ypOBHE, €CJIM OTBETHI HA TEOPETUUYECKHUE BOTIPOCHI TIPEI-
CTaBJICHBI C HEIOYETaMHU, HEOOXOJMMbIC TEOPETHUYECKHE 3HAHHS B IEJIOM CPOPMUPOBAHBI,
OLIEHKAa cocTasiisieT oT 15 no 17 6aiuios.

° PaboTa cumTaeTcsi BBIOJHEHHONH HA MPOJABUHYTOM YPOBHE, OTBETHl HAa TEOPETHUYECKHUE
BOIIPOCHI TPEJICTABICHBI TMOJHOCTHIO, HEOOXOAUMBIE TCOPETUUECKUE 3HAHUS CHOPMHPOBAHEI,
oleHkKa cocrasiseT orl8 mo 20 6aiuioB.

3. HIkaJja oneHKH

B o01m1eii orieHKe 1Mo AUCHUIUIMHE 0auTbl 32 KOHTPOJIBHYIO PA0OTy YUUTHIBAIOTCS B COOTBETCTBUU
C mpaBUIaMy OATIbHO-PEHTHHIOBOM CHUCTEMBI, IPUBEIEHHBIMU B pabodeill mporpamme AWCIH-
[UIVHEL.

4. Ilpumep BapuaHTa KOHTPOJILHOH padoThI
Bapuanm Nel. KP no oucyunnune " Coepemennvle KOHYenyuu eCmecmeo3Hanus " .
Bonpoc Ne 1. Ilepgvimvu 6 mupe yueOHo-HaAYUHbIMU YUPEHCOCHUAMU, NPEOUeCEEHHUKAMU CO-
8pEeMEeHHOU BblCULel] UKOIbL ObLIU.
o Akanemus Ilnatona
* JIuneit Anakcaropa
* [ITkona Jlemokpura
* [IIkoma Cokpara
* [ITkona EBxnuna
IIpaBWJIbHBII OTBET:
22. Macca ecTb Mepa 3JHeprum (YKaKuTe aBTopa 3TOro yTBEp KAeHHUs):
* DUHIITENH
* [IIpenunrep
* ®puamaH
* Oepmu



» Xaoon
IIpaBWJIbHBIA OTBET:
Bcero 5 BonpocoB u3 cnucka, NpMBeIeHHOIr0 B PHJI0KeHun Ne2.

IIpniaoxenne 1. IlupakTuyeckne exMHUIBI:

JAE1. DBosouus HAY4YHOr0 MeTO/a U eCTECTBEHHOHAYYHOI KapTHHbI Mupa. HayuHslii MmeTon
no3HaHus. EcrecTBeHHOHay4YHasi ¥ T'yMaHUTapHas KyJabTyphl. Pa3BUTHE HayuHBIX HCCIIE10BATENb-
CKHUX IpOrpaMM U KapTHH MHpa (UCTOpHS €CTECTBO3HAHHWA, TEHACHLUU pa3BuTuUsi). PazBurtue
IIPEACTABJICHUM O Matepuu. Pa3BuTue npeacTaBieHuil O IBUKEHUHU.. Pa3BuTHe IpecTaBIeHN O
B3auMoJieiicTBIH. BO3HUKHOBEHHE KOHIENINH MOJIsI (TPaBUTALMOHHOTO, 3JIEKTPOMAarHUTHOTO).
JE2. IIpocTpancTBo, Bpemsi, cuMMeTpus. [[puHINIIBI CHMMETpUH, 3aKOHBI COXPAHEHHUS.. JBO-
JIOLMS MPEACTaBICHUN O MPOCTPAHCTBE M BpeMeHHU.. CrennanbHas TEOpus OTHOCHUTEIBHOCTH.
OO01m1ast TeOpUst OTHOCUTEIBHOCTH.

JAE3. CTpyKTypHbI€ YPOBHHM U CHCTEMHAsl OPraHu3aunus Marepuu.. Mukpo-, Makpo-, Mera-
mup. CuUcCTEMHBIE YpOBHU OpraHu3anuu Marepud. CTpyKTypbl MHUKPOMHpA. XUMHUYECKHE CH-
CTEMBI.

JEA4. ITopsinok u Oecriopsiok B npupoae. /[MHaMUYECKUE U CTATUCTUUECKNE 3aKOHOMEPHOCTH
B npupoje. KoHuennuu kBaHTOBOM MexaHUKH. [ [pyHIIMI Bo3pacTaHus SHTPONMU. 3aKOHOMEPHO-
CTH camMoopranusanuu. [IpuHIUIBl yHHBEPCAIBHOTO BOJIOLMOHU3MA.

JES. Ilanopama coBpeMeHHOro ecrecrBo3nanusi. Kocmomnorus. O6mas kocmoronus. [Iponc-
xoxaenne ConHeuHol cucteMsl. [ eonornueckas 3Bomtoius. [IporcxoxaeHue Ku3Hu (IBOTIOUS
U Pa3BUTHUE >KUBBIX CHCTEM). DBOJIIOIMS KUBBIX cHCTeM. VcTopusi ®HU3HU Ha 3eMjie U METObI
MCCJIEIOBAHMSI DBOJIFOLIMM JKUBBIX CUCTEM. ['€HEeTHKa U IBOTIOLIMSL.

JE6. buocdepa u yessoBek. IKOCUCTEMbI (MHOTOOOpa3ne KUBBIX OPTaHU3MOB - OCHOBA OpraHu-
3alliU U YCTOWYMBOCTH KUBBIX cucTeM). brocgepa. Uenosek B Ouocdepe. I mobanbHbII SK0I0TH-
YECKUM KPU3UC (IKOTOTHIECKUE (QYHKIIMH JIUTOCHEPHI, SKOJIOTHS U 3I0POBBE).

Hpuiaoxkenne 2. Temwvl 0na KonmpoasHou pavomst no oucyunaune ""Coepemennsvie Konyen-
uuu ecmecmeo3Hanua "',

1. EcrecTBeHHOHAYYHBIM METOJI MO3HAHUS: IPUYMHBI BOSHUKHOBEHHS, BO3MOXHOCTH, OTpaHN4e-
HUSL.

2. OCHOBHBIE ATaNbl B pa3BUTUH €CTECTBO3HAHUS, CTAHOBIIEHHE €CTECTBEHHOHAYYHOI'O METO/1A.
3. 'ymaHuTapHBIA U €CTECTBEHHO HAYYHBIA MOJAXObI U UX €IUHCTBO MPU MOCTPOCHUU KapTUHBI
Mupa.

4. Pa3BuTHE NpeACTaBICHNUN O MaTEPUU U ABUKECHUU.

5. 3akonsl nuHamMuku HerotoHa. [lerepmununsm HrroTona-JIamnaca.

6. 3aKOHBI COXpPaHEHUSI UMITYJIbCA, MOMEHTA UMITYJIbCa, SHEPTUU U UX CBSI3b CO CBOMCTBAMHU CHUM-
METPHUHU IPOCTPAHCTBA-BPEMEHU

7. IIpuHIIAIT OTHOCUTEIIBHOCTH B KJIACCHUECKOW MEXaHUKE M COBPEMEHHOU (DHU3HUKeE.

8. [loHsATHE MPOCTPAHCTBA-BPEMEHU B TEOPHH OTHOCUTENBHOCTH. [IpeoOpa3oBaHus WHEPIIHATb-
HBIX CHCTEM OTCYETA.

9. Pa3zBuTHe npeacTaBIeHUN O B3aUMOICHCTBUN. BOSHUKHOBEHNE KOHIETITUH MOJIS (3JIEKTpOMar-
HUTHOTO, TPABUTAI[MOHHOTO).

10. CoBpeMeHHast Hay4Has KapTUHA MUpPa: TpU GOPMBI MaTEepUU — BEILECTBO, (PU3HUECKOE TOJIE,
(U3HUYECKUI BaKyyM.

11. DnekTpoMarHuTHas KapTUHA MUpA: JBE (POPMBI MaTEpPUU — BELIECTBO M HEMPEPHIBHOE DIICK-
TPOMarHUTHOE I0JIE

12. JluHaMu4ecKre U CTATUCTUYECKUE 3aKOHOMEPHOCTHU B MIPUPO/IE.

13. Konuenuus KOHTUHYyMa U TUCKPETHOCTH BeniecTBa. KoHuenTyaabHble OCHOBBI KBAHTOBOM
MEXaHUKH.

14. BosiHOBBIE CBOMCTBaA BelecTBa. KOpnycKynsspHO-BOJIHOBOM JTyau3M.

15. BeposATHOCTHBIN XapakTep ONMMCAaHUs COCTOSHUS MUKPOUYACTHII.



16. 3aKOHOMEPHOCTH CaMOOPraHU3aLUHU CIOKHBIX CUCTEM. [IpHHIUIIBI YHUBEPCATIBHOTO 3BOJIIO-
LUOHU3MA.

17. Bo3HUKHOBEHUE MOHATUSA SHTpoNUHU. [IpuHLIMIT BO3pacTaHUs SHTPOIUH.

18. B3auMOoCBsI3b SJHTPONIUU U HH()OPMAITUHU B KUBBIX OPTaHU3MaX.

19. Cuctemnsle ypoBHM opranuzanuu Matepuu. CTpyKTypbl MUKPOMUPA: YaCTHIIbI, aTOMBI,
A51pa, MOJIEKYJIBL.

20. DneMeHTapHbIe YacTUIBI U PyHAaMEHTAJIbHbIC B3aUMOICHCTBUSI.

21. CucrtemHble ypOBHM opranu3auuu matepuu. CTpyKTypbl Makpomupa: Beenennasi, ranak-
TUKH, 3BE3/bl, INIAHETHI.

22. Xumuueckne cucteMbl. OCOOCHHOCTH OMOIOTHYECKOTO YPOBHS OpraHU3aIliy MaTEePHH.
23. Kocmomnorus. bonbmioit B3peiB. [Iponcxoxaenue u sBotonns BeeneHHOM.

24. TIpoucxX0X)aEeHHUE U SBOJIIOIUS TAJIAKTHUK.

25. DBOIOLMS 3BE3/Ibl: OT POKJIEHUS 10 CMEPTH.

26. IIpoucxoxaenue u 3BoironUsI COTHEYHON CUCTEMBI.

27. CoBpeMeHHbIE POOIEMbl KOCMOJIOTHH: TEMHAs MaTePHsl U TEMHasl SHEPTUsl.

28. [IpobGaema >kMBOTO M HEKUBOTO B IPUPOIE. | UTTOTE3h BOSHUKHOBEHUS KU3HH. VIcTOpus
YKU3HU Ha 3eMJI€ U METO]Ibl UCCIIEI0BAHMUS 3BOJIOLNN U PAa3BUTHSI JKUBBIX CUCTEM.

29. OCHOBHBIE MTOJ0KEHUS IBOJIIOIMOHHON Teopuu [lapBuHa.

30. BO3BHMKHOBEHUE F€HETUKH.

31. KneTka kak sjeMeHTapHas 9acTUIla MOJIEKYIsIpHOM Onosioruu. CTpyKTypa KIETKH U
OCHOBHBIE ITPOLIECCHI B HEM.

32. 3aK0HBI TeHETUKHU. [ eHeTHUeCKnEe OCHOBBI HACIEACTBEHHOCTH U H3MEHYMBOCTH
OpraHU3MOB.

33. Bo3HUKHOBEHUE PKOJOTHH KaK Hayku. DU3ndecKkrue MpUHIUITBI SKOJIOTHH.

34. Dxonoruyeckue cCUCTeMbl. I T00anbHBIN SKOTOTHUECKUI KpU3UC. DKOJIOTHS U 37I0POBbE.
35. ®uznueckue Gpaktopsl BIusHus KocMoca Ha 3eMHBIE POIIECCHI.

36. buocdepa. Yuenue B. . Bepnanuckoro o Ouochepe u ee pa3BUTHH.

37. Yenosek B 6uochepe. OCHOBHBIE ATaITbI YBOJIIOIUH poja Homo u ero mpeamecTBeHHIKOB:
YEJIOBEK YMEJIbIH, YEIIOBEK MPAMOXOISIINN, YEIOBEK pa3yMHBIN.

Ipuioxkenne 3. Tunoswvie 3a0anusn 01 KOHMPOALHOU padbomost no oucyunaune ""Cospemen-
Hble KOHYEenyuu ecmecmeo3Hanus "' .
1. Ilepsvimu 6 mupe yueoHo-HayuHbiMu yupesrcOeHUsMU, NPpeouecmeeHHUKamu cO8peMeHHOU
gviculel WKOIbl ObLIU!
e Axanemus I[Inmatona
e Jlunei Anakcaropa
e [llkona /JIlemoxkpura
e Illkona Cokpara
e [lIkoma EBxnnna
2. Pooonayanvuuxom epeueckou Hayku ObliL:
e  Qayec Munerckuii
Jemokput
I'epaknut
Apucrorens
[Mugarop
3. [locmpoun nepeyro mooensv 2enuoyeHmpuieckol Cucmembl.
Apucrapx CaMoccKkuii
ApucToTtenb
[Tudarop
OMIIEeI0KII



e AHakcarop.

4. «Huumo He modxcem npouzoumu u3 HU4e2o, U HUKAK He MOdiCem mo, Ymo ecmb, YHUUMO-
acumbcs». C 2mo2o npuHyuna u HayuHaemcs UCMopus 3aKOH08 COXPAHEHUS, USPAIOUUX MAKYIO
@dyHOAMEHMALHYIO POJib 8 CO8PEMEHHOU uzuke. Imom npuHyun Ovli chopmyIuposan.:

* DMIIEIOKJIOM

* AHakcaropom

* Apucrapxom CaMOCCKUM

* Esnoxcom Kauackum

e EBxiniom

5. OcHosamenwv yyeHus amoOMUCHUKU:
* Jlemoxkput

* Cokpar

* Apucrorenb

* Esnoxc Kauackuii

e EBKiIun

6. L{eprosb 00bABUNIA KAHOHUYECKUMU Q02MAMU PAOOMbL!
* Apucrorens

* EBnokca Kuujyckoro

* EBkiina

* [Tucaropa

e DMIea0KIIa

7. Kpecmuvim omyom ghusuyeckoii Hayku (68en mepmun “ghusuxa’) ovin:
* Apucrorenb

* [Tugparop

* Apxumen

e EBKINN

e EBnokc Kunnckuit

8. Kmo nymem skcnepumenma onpogepe yuenue nepunamemuyeckoll (pu3uku 0 nponopyuoHaIb-
HOCMU CKOPOCMU NAOEHUsL Mea CUe MANCECTU:

e Nanuneit

* Apxumen

e EBKINN

* [Tudparop

* DMIIEOKII

9. Kmo co3z0an meoputo 08udiceHusi nianem u C8A3aHHOe C IMUM OMKPbIMUe 3aKOHA 8CEMUPHO20
MA2OMeHUsl, NOJIOHCEHHO20 8 OCHOBY PU3UUECKO20 0OOCHOBAHUS 2eNTUOYEHMPUYECKOU CUCTNeMbl?
* HproToH

* boinp

* [amneit

* Hcaax bappoy

* Jlexapt

10. Cozoamenamu ougghepenyuanvrozo u uHme2parbHOZO UCHUCTEHUS ABTAIOMCA.!

» ['.B. Jleitoaun 1 Heroton

 ['ayuteit u [lexapr

* Jlexapt u Kennep

* K. JIarpanx u Jlamnac

* DiimreitH u Jonmiep

11. IIpomusopeuue 6 kapmune Bcenennou Horomona cghopmynuposano 6 napaookce:
» Onpbepca



* Jlammaca

* XK. Jlarpanxa
* 3ep10BHYA

e ['uH30ypra

12. Jlemepmunuzm Jlannaca Pasym, komopomy Oviau 6bl uzgecmHuvl ce 08UNCYWUe CUbLL NPU-
POObL, U OOCMAMOYHO CUNbHBIU 8 AHATUMUYECKOU 00pabomKke dmux OaHHbIX, Mo Dbl 8bIPA3UMD
OOHUM YPABHEHUeM, KaK 0BUNCEHUEe CAMbIX OONbUUX Mel MUpd, MAaK U 08UNCEHUE MeTbYaAtUUX
amomos. Huumo ne ocmanocs 6vl 015 He20 HeU38eCMHbIM, U eOUHBIM 8321900M OH MO2 Obl 060-
3pems Kax Oyoywee, max u npoutnoe. I1.C.Jlannac. Kak nonaean Ilvep Jlannac, 3nas koopounamul
U CKOpocmu 8cex 4acmuy, MONCHO npedckazamov Oyoywee Bcenennoti. O0OHaxo 3adamov KOOpOu-
Hamvl U CKOPOCMU 8CeX YACMUY HEBOZMONCHO - MO NPOMUBOPEUUN COOMHOUWEHUIO Heonpede-
JleHHOoCmell. Yxadcume agmopa nocieoHe20 YmeepicoeHus

e A Murnan
* Jlannay

* 3eJIbJ0BUY
* ['uH30ypr
* Andepos

13. Knaccuueckas mexanuka cnpagednusa npu onpeoesienHvlx napamempax.
* v/c<<1; Macca u paccTOsIHUE JOCTATOYHO BEIUKHU

* v/c—1; Macca u pacCcTOsIHUE JOCTaTOUYHO BEJIUKH

* v/c<<l; Macca u paccTOsSHHE JOCTATOYHO MaJbl

* v/c—1; Macca Mana, pacCTOSTHUE I0CTATOYHO BEIHKO

* v/c—1; Macca 10CTaTOYHO BEJIMKA, PACCTOSHUE MAJIO

14. Cneyuanvras meopus OMmHOCUMENbHOCMU CHPABEOIUBA NPU ONPEOETIEHHbIX NAPAMEempPax.
* v/c—1; Macca u pacCTOSIHUE TOCTATOYHO BEIIUKH

e v/c<<1; macca u paccTosgHue JOCTAaTOYHO BEIUKHA

* v/c<<l; Macca u paccTOsSHHE JOCTATOYHO MaJbl

* v/c—1; Macca mMaJia, pacCTOSIHUE IOCTAaTOYHO BEITUKO

* v/c—1; Macca 1OCTaTOYHO BEIMKA, PACCTOSIHUE MaJIo

15. Keanmosas nepenamusucmckas meopus cnpaseoiusa npu OnpeoereHHblx napamempax:
* v/c<<l; Macca 1 paccTOsIHUE JOCTATOYHO MaJIbI

* v/c—1; Macca u pacCcTOsIHUE TOCTaTOYHO BEJIUKH

* v/c<<1; Macca u paccTOsIHUE JOCTATOYHO BEIUKH

* v/c—1; Macca Mana, pacCTOSTHUE I0CTATOYHO BEIHKO

* v/c—1; Macca JOCTaTOYHO BEIUKA, PACCTOSIHIE MaJIo

16. @opmyruposka ‘npunyun coomeemcmeuss’ 38yuum mak. (8vloepume 6epHy0 hopmynu-
DOBKY):

* JIro6ast HOBasi TeOpHs, MPETEHAYIOMIAs Ha 0oJiee TITyOOKOE ONMHMCAaHKEe PeaJTbHOCTH U Ha OoJee
IIMPOKYIO 00JIaCTh IPUMEHUMOCTH, YeM CTapasi TeOpHs, TOJHKHA BKIIFOUATH MOCIEIHIOI KaK
MpeaeabHbIN CITyqail.

* JIto6as HOBas TeopHs, IPETEH IyIoNas Ha Ooee TIy00KOoe ONMMCaHNe PeallbHOCTH U Ha boiee
HIMPOKYIO 00JIaCTh IPUMEHUMOCTH, YEM cTapasi TEOpHsl, JOJKHA BKJIIOYATh MOCIEAHIOI0 MTPU
v/c—1.

* JIto6as HOBas TeopHsl, IPETEH IyoNas Ha OoJiee TIy00KOoe ONMMCaHNe pealbHOCTH U Ha Oolee
HIMPOKYIO 00JIaCTh IPUMEHUMOCTH, YEM cTapasi TEOpHsl, JOJKHA BKJIIOYATh MOCIEAHIOI0 MTPU
3HAYEHUAX MACCHl M PACCTOSIHUU JOCTATOUYHO MAJbIX.

* JIro6ast HOBasi TeOpus, MPETEHAYIOMIAs Ha 0oJiee TITyOOKOE ONMMCAaHKE PeaTbHOCTH U Ha OoJee
IIMPOKYIO 00JIACTh IPUMEHUMOCTH, YeM CTapasi TeOpus, TOJKHA BKIIIOYATh TOCIIEIHIO0 PU
3HAYEHUSIX MACChl U PACCTOSTHUH JIOCTATOYHO OOJBIIUX.



* JIto6as HOBas TeopHs, IPETEH IyIoMas Ha Ooee TIy00KOoe ONMMCaHNe pealbHOCTH U Ha boiiee
IIUPOKYIO 00JIaCTh MPUMEHUMOCTH, YeM CTapasi TEOPHsl, JOJDKHA BKIIOYATh TIOCIEIHIO TIPH
3HAYEHUAX MACC OOJBIINX M PACCTOSHUU JIOCTaTOYHO MAJIOM.

17. Mooenv borvuioco B3pvisa bvina npednodicena.
* ['aMmOBBIM

* DUHIITEHHOM

* ®puaMaHOM

* Jlormiepom

* HeroToHOM

18. Mooenv pacwupsrowetics Bcenennou ovina paspabomana:
* @puamMaHOM

* DUHIITEHHOM

» Xab6mom

* Jlonuiepom

* HproToHOM

19. Dxcnepumenmanvroe noomeepoicoerue pacuiupenus Beenennot nomyuun:
* Xab0un

* OpuamaH

* OUHIIITEHH

* Jloruiep

* Heroton

20. Peruxmosoe uznyuenue 66110 OMKPbIMO.
* [Ienznacom n YuiacoHom

* ["'aMMOBBIM

» Xab6mom

* ['yrom

* Jlormiepom

21. Teopemuueckum @yHOAMEHMOM COBPEMEHHOL KocMono2uu aensemcs meopusi Obwetl meo-
puu OMHOCUMENbHOCMU, PA3PAOOMAHHASA:

* DUHIITEHHOM

* ®puaMaHOM

* HeroToHOM

* bose

» Xab6mom

22. Macca ecmb mepa sHepeuu (ykasxcume agmopa 3moco YmeepHCOeHus):
* DUHIITENH

* HIpenunrep

* OpuamaH

* ®epmu

» Xaoomn

23. Amomucmuka cmana oouwenpu3HaHHol 6 HAYYHOM MUpe nocie meopemudeckux u 3KCnepu-
MEHMANbHBIX PAOOM N0 OPOYHOBCKOMY OBUNCECHUIO, COCTIAHHBIX:

* DitnmrerinoM u [leppenom

e OcTBaJIbAOM U MaxoMm

¢ boneiiManoMm u FOHrom

* [IIpenunarepom u Gpuamanom

* HerotoroM u bo3ze

24. Bospacm 3emnu:
* 4,6 Mapa. JeT



* 10-12 mapn. et
* 8 TEBIC. T

* 300 mutH. J€T

* 900 MiIH. JIET

25. Bospacm Bcenennoti:
¢ 13-15 mapna. ner

* 100-200 mapa. ner

* 200-300 mupa. met

* 400-500 mapa. ner

* 600-700 mupa. et

26. Temnepamypa — smo mepa
* KHHETUYECKOUN SHEPTUH

* IOTEHLIMAJILHON YHEPTUn

* TIOJIHOUM HEPTUH

* SHEPrUU MOKOs

* SHEpTUHU BO30OYKICHUS

27. Muxpouacmuysi (Hanpumep, 21eKMpPOHbL) 001a0aA0m 80JHOBBIMU CEOUCMEAMU. DM SUNO-
me3)y 6blOBUHYIL.

* 1e bpoitib

* DUHIITENH

* [IIpeaunrep

* JI»BHCOH

* Jl>xepmep

28. Vkaoicume 63aumooeticmeaue 8 HUMCENnpuBeOeHHoOM CNUcKe, He A8aioueecs hyHOamMeHmaib-
HbIM.

* CunpHOE

* DJIEKTPOMarHuTHOE

» Cnaboe

* ['paBUTaIMOHHOE

* Tpenue

29. Vpasnenue nepenamuucmckou K8AHMOBOU MEXAHUKU 3ANUCATL:
* HIpenunrep

* Jlupax

* ®epmu

* DUHIITEHH

* e bpoitnb

30. Uumepnpemayuto 6onno6oi pyuxyuu — ( |w|? -nromnocme eeposimuocmu) oan:
* Makc bopn

* [IIpenunrep

* Jle Bpoitnb

* Oepmu

* Jlupaxk



HpaBI/IJIa arTeCTaluu CTYACHTOB 11O AUCIIUIIJIIMHE

((COBpCMCHHI)IC KOHICIIINHY €CTCCTBO3HAHUA»
C UTOTOBOH arTectanueil B popme 3auera.

1. PeiiTunr crynenta R no xypcy «CoBpeMeHHbIE KOHIENIIMHA €CTECTBOSHAHUS» CKJIaIbIBAETCS
U3 pEUTHHIOB 3a R, 3a TeKyllylo paboTy B CEMECTPE M UTOTOBOrO peTHHra R, = 3a 3a4eTHyI0

umoe

pabory: R=R, _+R, ..

mex

HpI/I 3TOM MaKCHMAaJIbHOE YHMCIIO 0aJIJI0B COCTABIISICT:

R =80, R =20, R,.=R +R =80+20=100

meK.mMakc umoe.maxkc Makc meK.makc umoe.makc

2. Texymas aTrecTauus CTyJeHTa 110 Kypcy «CoBpeMEeHHbIE KOHIICTIIINY €CTECTBO3ZHAHUSI
3a TeKyIIyo yaeOHYI0 eTeTbHOCTh HAYUCISETCS CIeAYIOIIee YUCIIO 0aioB

VYuebnas aestenpHOCTh | PaboTa B aynuropuun CamocrositenpHas padbora
CTyZACHTa (Ha JIEKIMAX, TPAKTUIECKUX (moxroroska pedepata uinu PI'P)
3aHATHUSX, BBITIOTHCHUE
KOHTPOJIBHBIX PaboT)

MakcuMaTbHOE YHCIIO
40 40
0aJyIoB 3a ceMecTp

MuHHUMaTbHOE YUCITIO 20 20
0aJToB 3a ceMecTp

MunumanbHoe yucio OauioB ompeaenseT Iomyck K 3adeTy. OHO COOTBETCTBYET HOpMam
OCBOGHHUsI AUCHUIUIMHBI 10 [lonmokenuio o OamnbHO-periTuHTOBOM cucreme (BPC) omenku
noctwkennit cryaeHtoB HI'TY, kotopoe ompeaenser ypoBeHb ouneHku F mkaner ECTS
(«HEeYyIOBIETBOPUTENLHO» O€3 mpaBa mnepecaaun) meHee 25% oT monHoro odbema padoT 1o
JUCLHUTIIINHE.

3.JlonoTHUTeIbHOE YHCJI0 0AJVIOB

CtTyneHThl, OMyYUBIINE BbICOKHE pelTHHTU (He HIke 90%) K 13 KOHTpOJIbHON Heaene, MOTyT
IPETEHI0BaTh Ha MOJYYEHUE JOMOIHUTEIBHOTO uucia 6amioB (1o 20), KOTOpbie MO3BOIAT UM
JIOCPOYHO TMOJIYYHUTh aTTECTALMIO 110 AUCLHHUIUIMHE O3 C1auu 3a4eTa.

VYuebnas pabora 1o Hayunas paOora,
JlomonHuTebHAS VHIUBHUTyaIbHOMY 33aHUI0 y4dactue B KOH(epeHInn
yuebHas npenoaaBaTesns
JEATENbHOCTD
CTY/IEHTa
MaxkcumanbHoe

4UCII0 0AJUIOB 20 (cymmapo)

4. Utorosas arrecTanms CTyZCHTa

1. Ecnu ¢ yderom paboT, CBEpX NpPeryCMOTPEHHBIX OCHOBHOW MPOTPaMMOI OCBOCHHS
Kypca, cTyaeHT Habpam 90 - 100 GaymoB, UTOTOBas OILIEHKA IO JUCIUIUIMHE MOXET OBITh
BBICTaBJIEHA JOCPOUYHO 0e3 caauu 3adera. [Ipy 3TOM B BEIOMOCTb U 3aYETHYIO KHUXKKY CTYJCHTa
MTOMHMO 3aIHCH «3aYTEHO» BBICTABIAETCS YpoBeHb «A» mkainsl ECTS

2. Crypentsl, HaOpaBIIME 3a TEKyIIyl0 pabOTy B CEMECTpe 4YMCIO OaJlJIOB HUXKE
muauManibHoro (0 - 39), He pomyckaroTcs K 3adery. OHHM  modydaroT oOmeHky F o -
«HEYJIOBIIETBOPUTEILHO 0O€3 mpaBa MepecAayr» U TEpsioT CBOM Tekymwmii pedTtuHr. Takue
CTYIEHTBl MOTYT H3ydaThb Kypc «COBpeMEHHbIE KOHIENIMM E€CTECTBO3HAHHA» MOBTOPHO Ha
1aTHON ocHoBe. [lociie MOBTOPHOTO M3y4eHMs AUCUMILIMHBI CTYAEHT MOXET MOJYUYUTh 3a4ET C
0001 ortenkoi mkansl ECTS.




3. CrynenTsl, HaOpaBIIUE 3a TEKYIIyI0 pabOTy B CEMECTpe YHCIO OalsioB HE HUKE
MuHuUMasibHOTO (0T 40), momyckaroTcs K 3adeTy. MakcuMaiabHOE YHCIO 0aioB, KOTOPBIC

CTYJEHT MOXET IOJIYYUTh Ha 3a4eTe, paBHO 20.

[To cymme Tekymiero peuituara (yueOHass paboTa B TEUEHHE CEMECTpa) U HUTOTOBOTO
pEeUTHHIa OINpEAENsAeTCs CEMECTPOBBI pEHUTHUHI 10 Kypcy «COBpEMEHHbIE KOHLEHNIUU

€CTCCTBO3HAHUA» U BBICTABJISICTCS OLICHKA B COOTBETCTBUHU C

IHono:xxenuem o 0anabHO-pelTUHIOBOI cucteme (BPC) oumeHkM J0CTHKEHWH CTYIEHTOB

HI'TY:

XapakTepucTHKa padoThl CTyJeHTa

JAunana3zon
0a/10B
peiTHHra

OneHka
ECTS

Tpaguunon
Hasl
(4-
YPOBHeBasi)
IKaJIa
OLICHKH

«OTnyHO» - paboTa BBICOKOTO KayecTBa, YPOBEHb BBIIOJHEHUS
OTBEYAET BCEM TPEOOBAHUSM, TEOPETUYECKOE COJCpKAaHHWE Kypca
OCBOCHO TIOJHOCTBIO, 6€3 MpoOesoB, HEOOXOIUMBIE MPAKTUUCCKHE
HaBBIKH PabOTBHl C OCBOCHHBIM MaTepHaioM C(HOPMHPOBAHEI, BCE
MPEAYCMOTPEHHBIE TPOrpaMMoil  00y4deHHUs ydeOHBbIC 3aJaHus
BBITTOJIHEHBI, KAYECTBO WX BBHIMOJHEHHS OLIEHEHO YHCIOM OalioB,
OJIM3KUM K MAaKCHMAaJIbHOMY

90-100

A+

«OveHp xopomo» - paboTra Xopomas, YpPOBEHb BBIIOJIHEHUS
OTBEYaeT OOJIBIIMHCTBY TPeOOBAaHUH, TEOPETHUYECKOE COJepKaHUE
Kypca OCBOCHO TOJHOCTHIO, 0e3 mpo0enoB, He0OXOIUMbIC HABBIKU
paboThI C OCBOEHHBIM MaTepHaIOM B OCHOBHOM C(hOpMHUPOBaHBI, BCE
MPEIYyCMOTPEHHBIE IMPOrpaMMON OOy4YeHHs 3alaHUsl BBIOJHEHBI,
Ka4yeCTBO BBIMOJHEHUSI OOJIBIIMHCTBA W3 HUX OLEHEHO YHUCIIOM
6aJ10B, OJIM3KMM K MAKCUMAJILHOMY

80-89

OTJINY
HO

3a4YTEHO

xXopoi

«Xopomo» - YypOBEHb BBHINOJIHEHUS pabOTHl OTBEYAET BCEM
TpeOOBaHUSM, TEOPETHUUECKOE COJIEpHKAHUE Kypca  OCBOEHO
MOJTHOCThIO 0€3 MpoOesioB, HEKOTOpbIE NPAKTUYECKUE HABBIKH
paboThI ¢ OCBOGHHBIM MaTepuaioM cHOpMUPOBAHBI HEJOCTATOUHO,
BCE IPEIYCMOTPEHHBIE MPOrpaMMoil oOydeHHs ydeOHbIe 3amaHus
BBITIOJTHEHBI, KAUECTBO BBINTOJHEHUS! HU OHOTO U3 HHUX HE OIICHEHO
MHHAMAJIBHBIM YHCJIOM 0ajuloB, HEKOTOPbIE W3 BBIIOJIHEHHBIX
3a7aHuil, BO3MOYKHO, COJIEPXKAT OMINOKH

70-79

C+

xXopour

«Y IOBJIETBOPUTEIILHO» - YPOBEHb BBIMIOJIHEHUS paOOTHl OTBEYAET
OOJIBIITMHCTBY OCHOBHBIX TPEOOBaHHI, TEOPETHUECKOE COICPIKAHNE
Kypca OCBOCHO YaCTHYHO, HO TPOOENbl He HOCAT CYIIECTBEHHOTO
XapakTepa, HEOOXOIUMBIE MPAKTHYECKHE HAaBBIKU pPadOTHI C
OCBOCHHBIM  MaTepuajioM B  OCHOBHOM  C(OPMHPOBAHBI,
OOJIBIITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMON OOydeHHsT YICOHBIX
3aJlaHui BBITIOJIHEHO, HEKOTOPHIE BHJBI 3aJlaHUN BBIIOJHEHBI C
OITMOKaMHU.

60-69

D+

«ITocpencTBenHo» - paborta cnabas, ypOBEHb BBIIIOJHEHHUS HE
OTBEYaeT OOJIBIIMHCTBY TPEeOOBAaHUH, TEOPETHUYECKOE COJEepKAHUE
Kypca OCBOCHO YaCTUYHO, HEKOTOpble MPAKTHUYECKHE HaBBIKH
pabotbl  He  copMHUpOBaHBI,  MHOTHME  IPEIyCMOTPEHHBIC
nporpaMMmoii oOyueHHsl ydeOHble 3aJaHus HE BBIIOJHEHBI, JHOO
Ka4eCTBO BBIITOJHEHHSI HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM OailioB,
OJM3KUM K MUHUMAJIbHOMY

50-59

3a4YTCHO

YIOBJI

«HeynoBneTBoputenbHO» (C  BO3MOXKHOCTBIO — Iepeciaud) —
TEOPETUYECKOE  COJEp’KaHHe  Kypca  OCBOCHO  YacTUYHO,
HEO0XO/MMBIEC MPAKTHYECKUE HAaBBIKU pabOThl HE CPOPMHUPOBAHBI,
OOJILIITUHCTBO MPETYCMOTPEHHBIX MPOTPaMMO OOyUeHHsT YICOHBIX
3aJJaHuii HE BBIMOJIHEHO, JIM0O KAa4YeCTBO WX BHINOJHEHUS OIICHEHO

25-49

FX

HeE
3a4YTEHO

Heya




qucIoM 0auioB, ONM3KUM K MHUHUMAJIBHOMY; TPU JONOIHUTEIBHOM
CaMOCTOSITENIbHON paboTe HaJx MaTepHajJoM Kypca BO3MOXKHO
MOBBIIIIEHUE KAUeCTBA BBINOJIHEHUS YUEOHbIX 33 JaHHH.

«HeynoBnerBoputenbHo» (0€3 BO3MOXKHOCTH  TEepecaaun) —
TEOPETHYECKOE  COJIEpKAHWE Kypca OCBOCHO, HEOOXOIMMEIC
MPaKTHYECKUE  HaBBIKM  paboThl HE  CHOPMHUPOBAHBI, BCE
BBITIOJTHEHHbIE y4yeOHbIE 3aZaHusl cojepxaT TrpyOble OIIMOKH, 0-24 F
JOTIOJTHUTEIbHASI CAMOCTOSTENIbHAS paboTa Hall MaTepuaioM Kypca
HE TPHUBENET K KAaKOMY-THOO 3HAUYMMOMY TIOBBIIICHUIO KayecTBa
BBINTOJIHEHUS YICOHBIX 33 JaHHH

4. Ilpumeuanus

MaxkcumanbHOe 4nciio 6amioB onpeaenseT ypoBeHb orieHkn A+ o ECTS («otnuuno» 6e3
clayu 3a4eta). MUHUMaNbHOE YUCIIO 0aJIOB ONpeAeseT NOMYyCK K 3a4eTy.

CryaeHThl, TOJYYMBIIHE OIEHKY «HEYIOBJICTBOPUTEIHLHO» C TIPAaBOM MEpecaauu,
COXpaHSIOT CBOM TeKymMil pedTuHr. Ilpum mepecnade Takoil CTyAEHT MOKET MPETEHIIOBATh
TOJIbKO Ha OLIEHKY «YyJIOBJIETBOPUTEIHHOY.

CryneHTsl, HaOpaBIIKME MOCTE JIMKBUIAINH 3a10JDKCHHOCTEH 10 yueOHOM paboTe MeHee 25
OamnoB, He mosydaroT 3ader. OHU MOJNYYalOT OICHKY «HEYAOBIETBOPUTEIBHO» 0O€3 MpaBa
nepecaayu.

CTyneHThI, OYYHBIIUE OLIEHKY «HEYIOBICTBOPUTEILHO» 0€3 MpaBa Mepecaadn, TEPSIOT
CBOM TeKymui pelTuHr. Takue cTygeHThl u3y4daloT Kypc «CoBpeMEHHbIE KOHUECHIIMU
€CTECTBO3HAHMS» IMOBTOPHO Ha IIaTHOM ocHoBe. [lociae MOBTOPHOrO H3ydeHHs] NIpeaMeTa
CTYJEHT MOXET MOJIYYUTb JHO0YIO OIICHKY.




