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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 NPUMEHATb 0OLLiEHAY YHbIE METO/bI UCC/IEA0BAHNS, MOHUMATb OT/IMYME HAYYHOTO MOAX0AA OT
HeHay4Horo

Komnemenyun ®@I'OC: OIIK.7 cnocoGHOCTh pellIaTh CTAHJAAPTHHIE 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:

y6. YMETb MPUMEHATL ECTECTBEHHOHAYYHbIE MOHATUA U KOHLUENLUWN B I'IpO(*JGCCI/IOHBJ'IbHOVI n
1ccnef0BaTeNlbCKOM NapKTUKe, MOHMMATb TEKCTbI ECTECTBEHHOHAYYHOI0 COAEPKaHMS

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUM/INHbI

Tabnmuya 2.1
PESyI'IbTaTbI N3yveHnsa gncUunnInHbI no ypoBHAM OCBOEHUA (I/IMeTb CDOprI opraHumsaunn
npeacTaBfieHNe, 3HaTb, YMeTb, BNageTb) 3aHATUI

KoHuenumn coBpemMeHHOro ecTecTBO3HaHUA

OK.1.y2 ymMeTb NPUMEHSITb 06LLEHAYYHbIe METOAbI UCCNEA0BAHUS, MOHUMATb OT/INYKME
Hay4HOro noAxoAa OT HeHay4HOro

1.YMETB OPpUMEHAITH 06meHaquHe METOJBI UCCTIECTIOBAHUS, IIOHUMATE OTIIAINE HEKU'I/II/I; ﬂpaKqueCKme 3aHATNS;
Hay9IHOI'O IIOAXO/Ja OT HEHAYTIHOI'O CamocToaTenbHas paﬁoTa

OlMK.7.y6 yMeTb MPUMEHSATb eCTECTBEHHOHAYYHbIE MOHATUA U KOHLENUMA B
NpoeccUoHanbHOM 1 UccneaoBaTe/IbCKOM NapKTUKE, MOHMMATb TEKCTbI
eCTECTBEHHOHAYYHOIr0 COAepPXXaHUs

Z.yMeTB TIPUMEHATE OCHOBHBIE METO ABL (bI/ISI/I‘leCI(OFO HCCIIC IOBaHUA SIBJICHUAN 1 HEKU,MVI; ﬂpaKqueCKme 3aHATUS;
CBOMCTB 0OBEKTOB MaTEPUATBHOTO MUPa CamocToaTenbHasa pa60'|'a
3.YMCTI> IPpUMCEHATH €CTECTBEHHOHAYTHDBIC TIOHATHA U KOHIICTIITHWH B HEKU,VII/I; ﬂpaKqueCKme 3aHATUSA;
HpO(l)eCCI/IOHaJILHOﬁ U HCCIIeI0BaTeILCKOM TMApKTUKE, IIOHMMAThL TEKCTHI CamocToaTeNnbHas paﬁoTa
€CTECTBEHHOHAYTHOTO COMECPIKaHUsI

3. CofepxkaHue 1 CTPYKTypa y4ebHOM ANCUUNIINHDI

Tabnuua 3.1
CcbINIKN Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ysibTaThbl YyebHasa aesaTeNlbHOCTb
(hopMblI, yac.
0byyeHus

CemecTtp: 1

AvpakTnyeckas eanHMLA: DBOJOLMSA HAyYHOrO MeToAA M eCTECTBEHHOHAYYHOM KapTUHbI Mupa.

1. BeefeHue. B3anmoceasb 1
eVHCTBO ECTECTBEHHbIX U

ryMaHUTapHbIX HayK. 3apoxaeHue 3HakomuTcs ¢
HaTypdunocogpum, acTpoHOMUK, eCTeCTBEHHO-Hay4YHbIM METOA0M
reometpun. Jemokput, EBKNNA, 0 2 123 N ero OCHOBOMOJIOXXHUKaMMU.
ApuctoTens - Kak T CooTHOCUT B KY/bTYpbl:
OCHOBONMO/OXHWKM Hay4YHOro eCTECTBEHHO-HAYYHYO U
MeToAa No3HaHusa. MeTogosnorus ryMaHUTapHyto.

MO3HaHWA B eCTECTBEHHbIX HayKax.
Hay4yHas kapTuHa mupa.

AnpakTnyeckas egmHnLa: MNpocTpaHCTBO, BPEMS, CUMMETPUS




2. 1. Pa3BnTue NpeacTaB/eHnin o
ABVXeHUN. 3aKoHbl HbHOTOHA.
JetepmnHu3m HbloToHa-Jlannaca.
VHepumanbHble CUCTEMBI.
MpUHLMNBI OTHOCUTENILHOCTW.
3aKOHbI COXpaHeHUs UMNynbCa,
3Heprum, MOMeHTa UMMysbCea.

2. CBA3b 3aKOHOB COXPaHeHWs CO
CBOMCTBaMM CUMMETPUM
NPOCTPaHCTBAa-BPEMEHM.

3. CneumanbHas Teopus
OTHOCUTENbHOCTMU.

1,2,3

3HaKOMMTCA C 3aKOHaMK
HEpPeNATUBMUCTCKON MeXaHVKM
HbloTOHa 1 cneluansHoi
TEOPUN OTHOCUTENIbHOCTK
AiHWTElHa.

AnpakTuueckas eanHuLa: CTPYKTYPHbIE YPOBHM M CUCTEMHAs OpraH

nsaymna matepmn

3. 1. Pa3BnTue NpeacTaBieHnin 0
B3aVMOAeNCTBUN. BO3HMKHOBEHNE
KOHLUenuuu nons. I'paBuTaumMoHHOe
N 3NeKTPUYECKOE B3aMMO/ENCTBIE.
MarHuTHoe, aneKTpruYecKoe u
3N1eKTPOMarH1MTHoe none. MNpuHUMN
Cynepnosnumm.

2. ONeKTpOMarHUTHbIE BOJHbI.
VHTepdepeHUms, audpakums,
nonspusaunsa BonH. CTpyKTypbl
MWKPOMMPA: YacTuULbl, aTOMBI,
A4pa, MOMEKY/bI.

1,2,3

3HaKOMMWTCS CO CTPYKTYPHBIMU
YPOBHSAMU W CUCTEMHOM
opraHm3saumei maTepun: YacTuly
1 nonein.

OnpakTtundeckan eguHuua: MNopsg

OK 1 6ecrop

A0K B Npupose.

4. 1. BewlecTB0. 3aKOHbI pa3BuTnA
TEepPMOAUHAMUYECKUX CUCTEM.

2. OCHOBHbIE MOJIOXKEHWS
MOJIEKYNAPHO-KNHETNYECKOA
TEopun CTPOEHNS BELLECTBA.
3aKOHbI TEPMOAVHAMUKN.
SHTPOMMS 3aMKHYTbIX U OTKPbITbIX
CUCTEM.

1,2,3

3HaKOMMTCS C 3aKOHaMu CbI/I3VIKI/I
N XM gnsg MakpoCUCTEM.

AnpakTtudeckan egnHuua: NaHop

aMa COBpPeEM

€HHOro ecTeCTBO3HaHUA.

5. BO3HVMKHOBEHWE KBAHTOBOM
MexaHuKuW. 'mnoTesa ae bpoiing,
BOJIHOBbIE CBOCTBA BELLECTBA.
KopnyckynsipHO-BOMHOBOWA
Jyanunsm oig MMKPOYacTumL,
BepoATHOCTHOE onucaHue
COCTOSHUA MUKPOYaCTULLbI.
BonHoBas gyHKLMA. COOTHOLLEHWS
HeonpeaeneHHOCTEN.
VHTepdepeHL s 0gUHOUHBIX
(DOTOHOB W YaCTUL, BELLLECTBA.

1,2,3

3HaKOMMTCSA C 3aKOHaMu
KBAHTOBOI MEXaHVKN N X
NPUMEHEHUAMMN.

OnpakTndeckas eguHuua: buocd

epa 1 4enoB

6. Mpobnema X1BOro 1 HEXMBOTO B
npupoge. Mmnotesbl
BO3HUKHOBEHUSA XXN3HW.
MonekynapHas camoopraHum3aums.
MoneKy/ibl XXMBOIN NPUPOLbI.
KneTka Kak afieMeHTapHas yactumua
MONEKYNAPHON 61ONornn.
["eHeTnYecKmne OCHOBbI
HacneaCcTBEHHOCTU U
N3MEHUMBOCTMN OPraHn3MOB.

Mpo6iembl 3KONOTUN.

1,2,3

M3yyaeT npobnemy
BO3HUKHOBEHWSA XXM3HWN Ha
3emne, COOTHOLLEHWE XXNBOT U
HEXMBOI MaTepMM. 3HaKOMUTCA
C 3KONOTMYeCKMMU NpobieMamu.




Tabnuua 3.2

CcbINIKM Ha
. | AKTUBHbIE
TeMbl NPaKTUYECKUX 3aHATUN Yachl pesynbTaThl YyebHas feaTeNIbHOCTb
(popmb, Hac, 0by4yeHus

Cemectp: 1

ﬂII/I,D,aKTI/I'-—IeCKaFI eanHunua: 3BO}'|}OLI|I/IFI Hay4YHOro MeTtofa u eCTeCTBEHHOHayLIHOVI KapTUHbI MUpa.

1. HayuHbIii MeTof, No3HaHuA 2 2

1,2,3

CITyACHT yUTRU WV TIMUBIVIERHU
0TBEYaeT Ha BOMPOCHI N0 TeMe
3aHATWS, peLuaeT 3agauu,
paboTaeT ¢ TeKCTamu,
BbICTYNaeT ¢ AOKNajaMu 1

aona20LITaLAana

AnpakTnyeckas egmHnLa: MNpocTpaHCcTBO, BPEMS, CUMMETPUS

2. CneunanbHasa Teopusa
OTHOCUTENbHOCTK

1,2,3

bly,l.l'l:'H | yl.,l HU VTV TIMCBVMIEAHTU
OTBeYaeT Ha BONPOChbI N0 Teme
3aHATMS, peLLaeT 3a4auun,
paboTaeT ¢ TeKCTamu,
BbICTYMaeT C A0K1agamMu 1

ONnoNLITALLIAGIMIA

AnpakTuueckas eauHuua: CTPYKTYPHbIE YPOBHM M CUCTEMHAs OpraH

nsaymna matepmmn

3. CMeHa napagurm B Hay4Ho
KapTUHE Mu1pa: MeXaHUCTUYECKOM 2 2
Ha NoneByto.

1,2,3

CTYAEAT YCTHO MMM MIMCEMEHRHO
OTBEYaAET Ha BOMPOChHI MO TEME
3aHATUA, PELLaEeT 3aayun,
paboTaeT Cc TeKCcTamu,
BbICTYNaeT C AOKNagamu n

aona20LITALLAana

AvpakTnyeckas eanHuua: Mopsaok 1 6ecnopsiiok B Npupoae.

4, 3aKOHbl TepMOANHAMUKI B
AencTeun. OCHOBHbIE MOTOXKEHNS
CUHEPreTUKN, NPUHLMN
MpuroxuHa-IneHcgopdga.

1,2,3

CITyAeH T yLIRU W TIMUCBbIVIERHU
0TBEYaeT Ha BOMPOChI N0 TeMe
3aHATUSA, peLUaeT 3adaum,
paboTaeT ¢ TeKcTamu,
BbICTYMaeT C A0K1agaMm 1

ONoNLITALLIIAGMIA

AvpakTrnyeckas eagnHuLa: MaHopama COBPEMEHHOI0 eCTECTBO3HAHMSI.

5. 1. CTpyKTYpbl MUKpOMMpA:
YyacTuLbl, aTOMbI, A4pa, MONEKYbI.

CTYAEAT YCTHO VN MIMCBEMEHRHO
OTBEYAET Ha BOMPOCHI MO TeMe
3aHATUA, peLlaeT 3ajaudn,

2. BonHbl fie bpoiins. Andpakums 4 4 1,2,3 A60TAeT C TeKCTAMU
MUKpoyacTuy,. COOTHOLLEHMS P '
HeONpeeNHHOCTEA BbICTYNAeT C AOKNafamu u
AnpakTnyeckas eguHumua: brocgepa u 4enoBek.
6 SBOTHO sl B )KMBOVl " HE)KV]BOIZ CITYyAEHAT yUTRU WV TIMUCBIVIERHU
nbmpo,qe LLreHeTMHeCKMVI Kofl OTBEYAET Ha BOMPOCkI No Teme

' ' 3aHATUA, peLUaeT 3ajauun,
benku, yrnesofbl, HyKNeMHOBbLIE 4 4 1,2,3 A60TaeT C TeKCTaMu
K1CNOTbl. MaTpUUHbIA NPUHLMN P '
cuTesa [IHK BbICTYNAeT C AoKNafamu u

ana20LITaLAana

4. CamocTosTeNlbHaa paboTa oby4atroLerocs

CcblIIKM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOATE/TbHOW paboThbl pesynbTaTtbl
BbIMNOJ/IHEHWE [KOHCY/TbTaLnm
06yu4eHus
Cemectp: 1
1 |PI3 1,2,3 10 2




MoaroToBka PI"3 Ha 3afaHHyto Temy. , 0APO6Has HAopMaLus npueeaeHa B NpuaoxkeHnsax Nel No2 Ne3 :
KoHuenuumn coBpeMeHHOro eCTeCTBO3HaHUSA (pr3nyeckme) : MeToauyeckoe nocobme / HoBocm6. roc. TexH.
YH-T ; [cocT.: B. ®. Kum m ap.]. - HoBocmbmpck, 2015. - 64, [2] c. : Tabs.. - Pexxum focTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHLenLuMn COBPEMEHHOr0 eCTECTBO3HAHUSA
(cbnanyeckme) : meToamnyeckme ykasaHmst / HoBocmo. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
obumckuin, A. A. Xapbkos]. - HoBocnboumpck, 2008. - 15 c. : Tabn. Opnosa H. b. KoHuenuun
COBPEMEHHOI0 eCTECTBO3HAHUS [DNEKTPOHHBIV pecypc] : 3N1eKTPOHHbIN y4e6HO-MeTOANYECKUIA KOMMEKC /
H. b. Opnos.a, B. ®. Kum, A. B. Tonosckuii ; HoBocK6. roc. TexH. yH-T. - HoBocuompck, [2016]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232513. - 3arn. ¢ sKpaHa.

2 |I‘Io,qr0TOBKa K 3aHATUAM |1, 2,3 |14 |O

IMoAroToBKa K NPaKTMYECKUM 3aHATUAM., MOAP06Has nHdopMaLms npreeaeHa B NpunoXxeHnsx Nel Ne2 Ne3
: KoHuenumu coBpemMeHHOro ecTeCTBO3HaHNA ((h13nyeckure) : metoguueckoe nocobue / Hosocub. roc.
TeXH. yH-T ; [cocT.: B. ®. Kum un gp.]. - HoBocunbupck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHLenLMn COBPEMEHHOr0 eCTECTBO3HAHUSA
(cbnsnyeckme) : meToanyeckme ykasaHmst / HoBocmo. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
Tobumckuin, A. A. Xapbkos]. - HoBocnbumpck, 2008. - 15 c. : Tabn. Opnosa H. b. KoHuenuun
COBPEMEHHOI0 eCTECTBO3HAHUS [DNEKTPOHHBIV pecypc] : 3N1eKTPOHHbIN y4e6HO-MeTOANYECKUIA KOMMEKC /
H. b. Opnos.a, B. ®. Kum, A. B. Tonosckuii ; HoBocK6. roc. TexH. yH-T. - HoBocuompck, [2016]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232513. - 3arn. ¢ sKpaHa.

3 |I‘Io,qr0TOBKa K atTectauum |1, 2,3 6 |2

MoaroToBKa K 3a4eTy, NoApo6Has nHhopmauums npueeeHa B npunoxeHmsx Nel Ne2 Ne3 : KoHuenumm
COBPEMEHHOr0 eCTECTBO3HaHUA ((Pr3nyecKkme) : MeToamMYeckoe nocobme / HoBocK6. roc. TexH. yH-T ; [cOCT.:
B. ®. Kum 1 gp.]. - HoBocubupck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHLenLumMn COBPEMEHHOr0 eCTECTBO3HAHUS
(cbnanyeckme) : meToanyeckme ykasaHmst / HoBocmo. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
obumckuin, A. A. Xapbkos]. - HoBocnboumpck, 2008. - 15 c. : Tabn. Opnosa H. b. KoHuenuun
COBPEMEHHOI0 eCTECTBO3HAHUS [DNEKTPOHHBIV pecypc] : 3N1eKTPOHHbIN y4e6HO-MeTOANYECKUIA KOMMEKC /
H. b. Opnos.a, B. ®. Kum, A. B. Tonosckuii ; HoBocKG. roc. TexH. yH-T. - HoBocuompck, [2016]. - Pexkum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000232513. - 3arn. ¢ sKpaHa.

5. TexHonorusi 06yyeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATEbHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
[JedATtenbHoCcTb VHopmaunoHHO-KOMMYHMKALUNOHHbIE TEXHO/I0T U
MHhopmmpoBaHue e-mail; JIn4HbIA TUNOBOIN CalT
KoHcynbT1poBaHue e-mail; JINYHbI TMNOBOWN CalT
KoHTpo/b Cpefia aNneKTpOHHOro 06yyeHns HI'TY
PasmeLleHne y4ebHbIX o ..
JIn4HbIA TUNOBON calT
martepuasion
Tabnuua 5.2
AKTUBHbIE N MHTEPAKTMBHbIE (HOPMbI MPOBEAEHNS 3aHATUI
Ne HanmeHoBaHWe aKTUBHbIX (hopM Kope! (pOpMMpyelV'b'X
KOMNeTeHUnn
1 |[Aunckyccus OK.1; OnkK.7;

®opmupyemMbie yMEHHS: V2. YMETh IPUMEHSATH OOIIeHayYHbIe METOBI UCCIIEAOBAHUS, TIOHUMATh
OTJIMYME HAYYHOTO MOJIX0/1a OT HEHAYYHOr O, y6. yMEeTh MPUMEHSTh €CTeCTBEHHOHAYYHBIE TIOHSI TUS
¥ KOHLISTILINU B MPO(JeCCHOHAIEHON U UCCIIeI0BATENIbCKOM MAPKTHKE, [IOHUMATh TEKCTHI
€CTEeCTBEHHOHAYYHOI'O COAEPIKAHUS

Kpartkoe onucanune npumenenus: [{uckyccus no teme 3aHsTUS.




6. MpaBuna aTTecTalumm o6yyatoLLMxcs no y4eGHoR AucumnivHe

[ns atTecTaymmn obyyarowmxca no AUCUMNINHe Ucnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3BonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LWKane 1 15-yposHeBoi ECTS.

KpaTkasi nHcopmaumsi o BPC npmseseHa B Tabn. 6.1.

Tabnuua 6.1
MuH. .
OueHnBaeMble BUAbI LeATeIbHOCTY 06y4YatoLLmnxcs 6ann MakcumasibHbI 6asn
Cemectp: 1
IIpaxmuueckue 3anamus; 10 40

KoHTponupytowye MaTepuansl NPUBOAATCS B “"KOHLENLMM COBPEMEHHOTO eCTECTBO3HAHUS ((hM3NYecKye) : MeToaMYecKoe nocobue / HoBocmG. roc. TexH. yH-T ; [cocT.:
B. ®. Kum 1 ap.]. - HoBocnbupck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618"

PI'3: | 20 | 40

KoHTponupytoLme MaTepuans! (CNMCOK BOMPOCOB TECTbI) NPUBOAATCS B “KOHLIENLMM COBPEMEHHOTO eCTECTBO3HaHMA ((p13nyeckme) : MeToamnyeckoe nocobue / HoBocuo.
roc. TeXH. yH-T ; [cocT.: B. ®. Kum 1 ap.]. - HoBocmbupck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618"

3auem: | 10 | 20

KoHTponupytowme MaTepuans! (CNMCOK BOMPOCOB TECTbI) NPUBOAATCS B “KOHLIENLMM COBPEMEHHOTO eCTECTBO3HaHMA ((p13nyeckme) : MeToamnyeckoe nocobue / HoBocuo.
roc. TeXH. yH-T ; [cocT.: B. ®. Kum 1 ap.]. - HoBocmbupck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618"

B Tabnuue 6.2 npecTaBeHo COOTBETCTBIE POPM KOHTPO/IS 3asiB/ISIEMbIM TPEGOBAHUAM K
pe3ynbTaTaM OCBOEHUS AUCLUMIINHBI.

Tabnmua 6.2
Kogpl Dopmbl
KOMMETeH KOHTpONA
z PesynbTaTbl 00yyeHUA
L 3awmta 3
Proc Pr3 aueT
OK.1 y2. YMETb NPUMEHATb 06LLEHayYHble METOAbI UCCNEA0BAHNS, MOHUMATL OTIMYME HAYYHOrO + +
' noaxoAa OT HeHay4YHOro
OMK.7 y6. yMeTb NPUMEHSTb ECTECTBEHHOHAYYHbIE MOHATWA U KOHLEMLMMW B MPOgECCMOHANBHOM 1 + +
" |mccnegoBaTenbCKO MApKTUKE, MOHMMATh TEKCTbI CTECTBEHHOHAYYHOIO COAePXKaHMA

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNeH B NpuIoxeHWn Ne 1 K paboyeit
nporpamme.

7. lutepatypa

OcHOBHas IMTepaTypa

1. baGaesa, M. A. Konuenmuu coBpemernHoro ecrectBosHanus. [Ipaktnkym: YaebHoe nocobue
[DnexTponHsIii pecypc] : yued. mocobue — DnektpoH. naH. — Cankr-IlerepOypr : Jlans, 2017. —
296 ¢. — Pexum noctyna: https://e.lanbook.com/book/91311. — 3arun. ¢ sxpana.

2. boperasik JI. A. Konueniuu COBpeMeHHOTO eCTecTBO3HaHus | yueOHoe mocobue / JI. H.
Bopeiasik, I'. @. Cuserx, H. B. Unuepuna ; Horocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 191,
[1]c., [2] n. oB. mn.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib _1d=vtls000208826

3. Ay6numesa T. 5. KoHuenumu cOBpeMeHHOTO ecTeCTBO3HaHU : [yueOHOe mocobue st By30B] /
T. A. Ay6uumesa. - M., 2011. - 351, [1] c. : s, Tabm.

4, Koxesauko, H M. KoHuemninm cOBpeMEHHOTO eCTeCTBO3HAHUS. [ DIEKTPOHHBIN pecypc]| —
OnextpoH. nan. — CII6. : Jlans, 2016. — 384 ¢. — Pexxum nocryna:

http://e. lanbook.com/book/71787 — 3arn. ¢ sxpana.

5. Haiinerm B. M. Konuenmun coBpeMeHHOro eCTeCTBO3HAHUS | yUeOHHK : [ TIO TyMaHUTapHBIM
CHELUATIBHOCTSIM U HanpasyieHusiM nioarotoBku| / B. M. Haiigeim. - M., 2011. - 704 c.




[lononHuTenbHas nuTepaTypa

1. Banmuu K. B. Konneniiu coBpeMeHHOT0 ecTecTBO3HaHus | yuebHoe mocodue / K. B. bammun, B.
H. Txeddans, A. B. Pykocyes. - Mocksa, 2013

2. Konnenmuu coppemenHoro ecrecreo3nanus. M30pannsie Temsr ;| yuebHoe ocodue / [A. C.
I'punbepr u gp.] ; HoBocub. roc. TexH. yH-T. - HoBocubGupck, 2008. - 146, [1] ¢. : ui.. - Pexum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000083463

3. Jleiibosuyu O. JI. 'ymaHuTapHbIe OCHOBAHHS ecTecTBO3HaHMs. Dunocodckre, COLMONIOrnIecKrue
U KyJIbTOPOJIOTHYECKHE acrieKThl Hayku : kKypc jexmuii / O. JI. JletiGosuu, A. Y. Kaszaukos ; [lepwm.
HAaLl. UCCJIe. MOJUTeXH. YH-T. - [lepms, 2011. - 122, [1] c.

NHTepHeT-pecypchl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. 9BC "Znanium.com" : http://znanium.com/

5.

8. MeTofnuyecKoe 1 NPorpaMMHoe obecrneyeHue

8.1 MeToauyeckoe obecrneyeHne

1. Konuenuumu coBpeMeHHOT0 ecTecTBO3HaHUs (pusndeckue) : Metoanueckoe nmocodue / Hoocuo.
roc. TexH. yH-T ; [cocT.: B. ®@. Kum u np.]. - HoBocubupck, 2015. - 64, [2] c. : Tabmn.. - Pexxum
noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000216618

2. KoHuenimu coBpeMeHHOro ecTecTBO3HAHUS ((hHU3HUecKie) | METOIMYECKUE yKa3aHus /
Hosocu®6. roc. TexH. yH-T ; [cocT. A. B. bapanos, B. M. JIrobumckuii, A. A. XapbkoB]. -
Hosocubupck, 2008. - 15 c. : Tabn.

3. Opnosa H. b. KoHiieniiuu coBpeMeHHOT0 eCTeCTBO3HAHMS [ DJIEKTPOHHBIN pecypc] :
3JIeKTPOHHBIN yueOHo-MeTonuueckuii komruiekce / H. b. Opnosa, B. ®. Kum, A. B. Tonosckwii |
Hosocub6. roc. texH. yH-T. - HoBocubupck, [2016]. - Pexum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000232513. - 3ars. ¢ sxpana.

8.2 CneupanmsnpoBaHHoe NporpaMmMHoe obecrneyeHme
1 Office
2 Windows

9. MaTtepunanibHo-TexXHN4YecKoe obecneyeHne

Mpe3eHTaLMOoHHOe 060pyA0BaHME

Ne HanmeHoBaHue Ha3HauyeHne

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME Vcnonb3oBaHMe B NEKLMSIX.
(MynbTUMeMa-NPOEKTOp, 3KpaH, KOMNbIOTEP
18 ynNpaBaeHns)

CnevuanbHoe o6opysoBaHme

| No | HavivmeHoBaHue HasHa4eHwe




MpoekTop Ne5 BenQ Projector MX501 (DLP, |icnonb3oBaHme B NeKUmsX.
2700 nomeH, 4000:1, 1024x768, D-Sub,
RCA, S-Video, USB, NA4Y, 2D/3D)

BugeosHumknoneaus no gusnke (Ha 25DVD) |Moka3 BUAEOCIOXETOB B NIEKLUAX.

KomnbtoTepHbIi kKnacc Ne28 Busyanunsaumst hmanyecknx, XMMm4yeckux,
OMONOrNYECKNX ABNEHWIA.

KomnbtoTepHbIii Knacc Ne29 Busyanuzaumns Quanyecknx, XMMMYECKNX,
OMONOrNYECKNX ABNEHWA.

[MpoekTOp Vicnonb3oBaHMe B neKuusx.

JKpaH HaCTEHHbI Vicnonb3oBaHMe B neKUusX.

JkpaH DPAPEP Vicnonb3oBaHWe B NeKUUSAX.




denepanbHOE rocyaapcTBEHHOE OI0DKETHOE 00pa30BaTEIIbHOE yUp €K ICHUE
BBICILIETO 00pa3oBaHMs
«HoBocubupckuii rocynapcTBEHHbIM TEXHUYECKUIT YHUBEPCUTET»

Kadenpa npuknaaHoit 1 TeopeTnueckoit pu3nku

“VTBEPXJIAIO”

JIEKAH ®B

1.3.H., mpodeccop M.B. Xalipymmna
(13 2 r'

OOH/JI OHEHOYHBIX CPEACTB

YYEBHOW TUCTIATTVHBI

Konnenuuu coBpeMeHHOT0 €CcTeCTBO3HAHUSA
Oo6pasoBarenpHas nmporpamma: 38.03.02 MenemkmenT, mpoduib: [Ipon3BoacTBEHHBII
MEHEDKMEHT B aBUa- ¥ MAlIMHOCTPOCHUU

HoBocubupck 2017



1. O6o01meHHas CTPYKTYpa ¢poHIA OLIEHOYHBIX CPeACTB YUeOHOM AUCHUILIUHBI
OO06o0mmenHast CTpyKTypa (OH/IA OIEHOYHBIX CPEACTB MO AuciuIuivHe KoHIenmu coBpeMeHHOro
€CTeCTBO3HAHMUsI MpHBeieHa B Tabnuiie.

Tabmuna
ITanbl Olle HKH KOM IleTe HI Wi
IToxa3zaTenn
copMHPOBaAHHOCTH Meponpusitus
® opM upyeMble 9
KOM 1€ TeH 1M1 Tembl TEKYILIEr o IIpome:xxyTounas
roMmeTer M (3GHaHus, yMe HU S, KOHTPOJISA arTecTamusi (9K3aMeH,
HABBIKH) (KypcoBOii IpPoeKT, 3a4eT)
PI3(P) uap.)
OK.1 cnocoGHocTs  |y2. ymMeTb npuMeHsTh | IunakTudeckast exununa:1 PacuétHo- 3auer,
UCTIONB30BATh oOlIeHayuHbIE OBoMmonysa Hay4HOTo MeToJa U |rpadudeckoe Bompocsl: 1-20.
OCHOBBI METO bl €CTECTBEHHOHAYYHOM KapTUHBI | 3aJaHue.
dunocopcrux HCCIIeI0OBaH U, Mupa.
3HaAHUH I noHumate orimure | 1.1 Beenenue. Bzaumocssasb u
(opMupoBaHUs HAY4YHOTO MOAX0Ja OT | €AMHCTBO €CTECTBEHHBIX U
MHPOBO33pEHUYECKOIl | HEHAy4YHOTO TyMaHUTapHBIX HaY K.
TIO3HIIUH 3aposxaeHue HaTtypounocopuu,

ACTPOHOMHH, TEOM CTPHUH.
Hemoxput, EBximz,
ApHUCTOTEND - KaK
OCHOBOTIOJIO’KHUKH HAy9IHOTO
METo/Ia TO3HAHNUS .

MeTton010 THSI TO3HAH M B
€CTeCTBEHHBIX HayKaX. Hay4yHas
KapTHHA MUpA.

1.1 HayuHnslii MeTO 1 TO3HAHUS
2.2 1. Pa3zButiie npencTaBICHUN
0 JBrke HUU. 3akoHbsl Hero ToHa.
Herepmunusm HerotoHa-
Jlannaca. MHepuuanib Hele
cucteMbl. [IpuHnumnel
OTHOCHTE IbHOCTH. 3aKOHBI
COXpaHEeHHs UMITYJIbCa,
SHEPTUHU, MOMEHTA UMITYJIbCa.

2. Cpsi3b 3aKOHOB CO XpaHe HUS
CO CBOHCTBaMU CUMMETPHUH
MIPOCTPaHCTBa-BPEMEHHU.

3. CneuuanbHas TeOpus
OTHOCUTEJIbHOCTH.
JInpakTHYecKasa e MHAIA:2
IIpoctpaHcTBO, BpeMS,
CUMMETPHSL
2.2 CreunajbHas TeOpus
OTHOCHTE IBHOCTH
3.3 1. Pa3ButHe npescTaBIeHUN
0 B3aHMOJEHCTBHUH.
Bo3HMKHOBEHUE KOHIICTIIINU
noyst. I'paBuTanimoHHoe u
K TPUIECKOE
B3auMoJciicTBre. MarHUTHOE,
3IEKTPUIECKOE U
3JEKTPOMATHUTHOE TI0JIE.
Ilpunnun cynepno3uuuu.

2. D NeKTpOMAarHUTHBIE BOJIHBI.
HuTepdepenuus, mppakius,
noJsipu3anys BoiH. CTpyKTypEI
MHUKPOMHpPA: YACTULIBI, ATOMBI,
s,Ipa, MOJIEKY JIbl.
JAunakTuyeckasi el MHANA:3

CTpyKTypHBIE YPOBHU U
CHUCTEMHas OpraHU3alus
MaTepuu
3.3 CmeHa nmapaJrM B HAY4YHOU
KapTUHE MHpa:




MEXaHUC THYECKO Ha MOJIEBYIO.
4.4 1. BemectBO. 3aKOHBI
Pa3BUTHS TEPMOJIMHAMHUICCKIX
CUCTEM.

2. OCHOBHBIE TI0 JIO>KEHUS
MOJIEKYJISIPHO-KWHE THYECKO U
TCOPHUU CTPOCHUS BEIIeC TBa.
3aKOHBI TEPMOJAUHAM UKH.
OHTpomnus 3aMKHY ThIX U
OTKPBITBIX CHCTEM.
JAunakTuyeckasi exuHuna:4
Iopsinok u 6eciopsaoK B
TIPUPO/IE.

4.4 3ax0HBI TEPMOJMHAMUKH B
nevic B . OC HOBHBIE
MIOJIO’KEHUS] CHHEPTE TU KH,
npuHuun [Ipuroxuna-
I'nencrmopda.

5.5

1. CTpyKTypBbl MUKpOMHpA:
YaCTULBI, ATOMBIL, A]pa,
MOJIEKYJIBI.

2. Bosmbl ne bpoiins.
Judpakiust MUKPOYaCTHII.
CooTtHOLIEHUS

HEOTIPE/ICTHHOC TeH.
JAupakTHyeckas eq1MHULA:S
[Tanopama COBpEMEHHOTO
€CTEeCTBO3HAHUS.

5.5 Bo3HukHOBEHHE KBaHTOBOM
Mmexannku. ['unoresa ne bpoitm,
BOJIHOBBIE CBOMCTBA BEILECTBA.
KopnyckynipHO-BOJIHOBOM
JyaJu3M JJI1 MUK OYaCTHII .
BepostHocTHOE onucaHue
COCTOSTHHSI MUKPOYaCTHUIIBI.
BosmHoBast ¢yHKIMSL.
CooTtHOLICHHUS
HEOTpeJIeIEHHOCTE .
HuaTtepdepeHuns oMHOTHBIX
(h)OTOHOB M YACTHII BEIIECTBA.
6.6 DBomoiKs B )KUBOH U
HEKUBOU NPUPOJIE.
I'enetnueckuit koa. benku,
YIJIEBOBI, HY KIICHHOBbIE
KHCJIO Thl. MaTpUYHBIN MPUHIU T
cunre3a JJHK.
JlnpakTHYecKasn eqMHUIA:6
Buocdepa u uenosex.

6.6 TIpoGyiema >XUBOTO U
HEXHUBOTO B IpUpoje. [ umo te3n
BO3HUKHOBCHHS JKU3HHU.
MonekynspHas
camMoopraHu3anus. MoJie KyJibl
*KUBOM npupoasl. KieTka xak
JJIeMeHTapHAsT YacTUIIA
MOJIEKYJSIPHOM ONOJIOTHH .
I'enetnueckue OCHOBBI
HaCJeJC TBEHHOCTH 1
M3MEHYHUBOCTHA OPTaHU3MOB.
ITpo6aeMBbl YKOJIOTHH.

OIIK.7 cioco6HOCT
pelIaTh CTaH AP THBIC
3a1aun
npodeccuoHaIbHO I
JeSTCIIbHOC TH Ha
OCHOBE
WHGOPMALMOHHON 1

y6. yMeTb IPUMEHS Th
€CTeCTBEHHOHAYYHBIE
TOHSITHS U
KOHIICTILINHU B
npo¢ecCuoHAILHON ’
Hcclie10BaTe IbCKOU
TapKTUKe, TOHUMAaTh

JdunaxkTuyeckas exununa:1
DBOJIIOLIMSA HAYYHOTO METO JIa U
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa.

1.1 Bee nenue. B3aumocBs3b u
€IMHC TBO €CTECTBEHHBIX U
TyYMaHHUTapHbI X HAY K.

PacuétHo-
rpadudeckoe
3aJ]aHMe.

3auer,
Bompockl: 1-37.




oubmorpaduueckoi
KyJIb Ty PHI C

PUM EHEHHEM
MHPOPMAMOHHO-
KOMM YHHKAI[HOHHBIX
TE XHOJIOTUH U C
YY4ETOM OCHOBHBIX
TpeOoBaHMIA
WHPOPMAIMOHHO U
6e3omacHoCTH

TEKC ThI
€CTCCTBEHHOHAYYHOT
0 coJlepKaHus

3apoxaeHue HaTyppunocodum,
aCTPOHOMHUM, TEOMETPUH.
Hemoxput, EBximz,
ApucroTelns - KaK
OCHOBOITOJIO’KHUKH HAyTHOTO
METO/Ia TO3HAHHUS .

MeTtom010 THSl TO3HAH M B
€CTeCTBEHHBIX HayKaX. HaydyHas
KapTHHA MUpA.

1.1 Hayunslii MeTO A TO3HAHUS
2.2 1. Pa3zButiEe npelcTaBICHUI
0 IBIKE HUH. 3aKoHBI Hpro TOHA.
Herepmunusm HerotoHa-
Jlannaca. MHepuuanib Hble
cuctembl. [IpyHnumnst

OTHOCHTE IbHOCTHU. 3aKOHBI
COXpaHEeHHs UMIYJIbCa,
SHEPTUHU, MOMEHTA UMITYJIbCa.
2. CBs3b 3aKOHOB CO XpaHEHHUS
CO CBOHCTBaMU CUMMETPHUH
IPOCTPAHCTBA-BPEMEHHU.

3. CnenunansHas TeOpus
OTHOCUTEJIbHOCTH.
JInpakTHYecKasa e MHAIA:2
IIpoctpancTBO, BpeMs,
CUMMETpPHSI

2.2 CneunaJibHasi TeOpHs
OTHOCHTE IbHOCTH

3.3 1. Pa3ButHe npescTaBieHUH
0 B3aUMOJICHCTBUHU.
Bo3HMKHOBEHUE KOHIICTIIINU
nojst. ['paBuTanimoHHoOE U
SNIEKTPUIECKOE
B3auMoJciicTBre. MaTHHUTHOE,
SIIEKTPUIECKOE U
3JIEKTPOMArHUTHOE TI0JIE .
IIpunnun cynepno3uuuu.

2. D AeKTPOMArHUTHBIC BOJIHBI.
Huatepdepenuns, mmppakuus,
noJsipu3anys BoiH. CTpyKTypEI
MHUKPOMHpPA: YACTULBI, ATOMBI,
s,Ipa, MOJIEKY JIbl.
JAunakTuyeckasi e1MHuna:3
CTpyKTypHBIE YPOBHU U
CUCTEMHas OpTaHHU3aLus
MaTepuu

3.3 CmeHa nmapairm B HAYYHOU
KapTHHE MuUpa:

MEXaHUC THIECKOH Ha MOJIEBYIO.
JnnakTudec kasi exmHU A4
TMopsnok u 6ecropsaoK B
TIPUPOJIC.

4.4 3ak0oHBI TEPMOJIUHAMUKU B
nevic tBur . OCHOBHbIE
TIOJIO’KESHUST CHHEPTE TU KH,
npuHu [IpuroxxuHa-
I'mencnopda.

4.4 1. Bemec1BO. 3aKOHBI
Pa3BUTHS TEPMOANHAMUIECKIX
CHCTEM.

2. OCHOBHBIE 110 JIO’KEHUS
MOJIEKYJIIPHO-KHHE THYECKOH
TEOPUU CTPOEHUS BElIeCTBa.
3aKOHBI TEPMOAMHAM UKH.
DHTpOMNUs 3aMKHY THI X U
OTKPBITBIX CUCTEM.
JdupakTHyeckas exMHANA:S
IlaHOopaMa cOBpEMEHHOTO




€CTEeCTBO3HAHUSI.
5.5 BO3HUKHOBEHHE KBaHTOBOI
Mmexannku. ['unoresa ne bpoitm,
BOJIHOBBIE CBOMCTBA BEILECTBA.
KopnyckynspHo-BomHOBOM
Jyav3M JJIST MUK OYaCTHI.
BeposiTHOC THOE OnMcaHUe
COCTOSTHHSI MUKPOYACTHIIBI.
BommoBast GpyHKIHSL.
CooTtHOLIEHUS
HEOTpeJIeIEHHOCTE .
HuaTtepdepeHnns oMHOIHBIX
()OTOHOB M YACTHII BEIIEC TBA.
5.5 1. CTpyKTypBl MUKpOMHUDpA:
YaCTULBI, ATOMBIL, A]pa,
MOJICKYJIBI.

2. Bonnbl ne Bpoitns.
Judpakiuss MUKPOYACTHII.
CooTtHOLIEHUS
HEOTNpPEIeTHHOC TEH.
JInpakTHYecKkasa eqfMHAIA:6
Buocdepa u uenosex.

6.6 TIpoOyiemMa XUBOTO U
HEXXHUBOTO B Ipupoje. ['umno res3n
BO3HUKHOBEHUS KU3HHU.
MounexynsipHas
camMoopranu3zanys. MoJie KyJibl
>KUBOM npupoapl. KieTka kak
JJIeMeHTapHAasT YacTUIIA
MOJICKYJSIPHO Y OHOJIOTHH.
I'eHeTHUECKIE OCHOBBI

HaCJIe/IC TBEHHOCTH U
WU3MEHYHUBOCTH OPTaHU3MOB.
IIpo6aeMBbl 3KOJIOTHH.

6.6 DBomo IKs B )KUBOH U
HEXXUBOU NpHUpOJIE.
T'enetnueckuit koa. benku,
YIJIEBOBI,, HY KIIEHHOBBIE

KMCJIO Thl. MaTpUYHBIA IPUHIMII
cunte3a JJHK.

2. MeToauKa olle HKH 3TANoOB () OpPMHUPOBAHMUS KOMIIeTe HI[UH B paMKaX JU CHHUILJIH HBI.

OO0s13aTeIbHBIM 3TAallOM TEKYIIEH aTTeCTallMy SBJSETCS BBIMOJIHEHHE PAacuETHO-TPAa(UUYECKOTO 3aJaHHsl.
TpeOoBaHMsI K BBINOJIHEHUIO pacu€THO-IpaUuUecKoro 3aJaHMs, COCTaB U IpaBUJIA OLIEHKH
copMyYJIMPOBAHbI B [TaCHIOPTE PACUETHO-TPpaUIECKOTO 3a1aHus.

[TpomexxyTo4yHast aTTecTanus MO JUCHUIIMHE MPOBOAUTCS B (opMe 3aueTa, KOTOPBIM HampaBiieH Ha
OLIEHKY C(OpMHUPOBAHHOCTH KOMIleTeHUMU. TpeOoBaHHS K 3a4eTy, COCTaB U IpaBHJIa OICHKU
copMyIIMpPOBaHbI B TACHOPTE 3a4eTa.

OO6ume npaBuia BHICTABJICHHS OLEHKH 110 TUCHUIIIMHE ONPEIENIOTCS 0aUIbHO -PEHTUHTOBOM CHCTEMOH,
MpUBEJIEHHON B pabouell mporpaMme I CLUILINHBI.

Ha ocHOBaHuU NpUBENEHHBIX Jajiee KPUTEPUEB MOXKHO clieslaTh OOIM BBIBOJ O CPOPMUPOBAHHOCTU
KOMIIETEHIIMH, 32 KOTOPBIE OTBEYAET AVCLHUIIINHA, HA Pa3HBIX YPOBHSIX.

3. OO0masi XapakTepUCTHKA yPOBHeil 0CBOeHUS KOMIIeTe HIMIA.

Huzke moporoBoro. YpoBeHb BBIIIOJIHEHHS] pa0OT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TPeOOBAHMUIA,
TEOPETUYECKOE COJIepKaHNE Kypca OCBOCHO YaCTUUHO, TPOOEIIbl MOT'YT HOCUTh CYIIECTBEHHBIN Xapakrep,
HEOOXO/MMbIE MPAKTUYECKUE HAaBbIKM pabOThl C OCBOCHHBIM MaTepuaioM c(QOpMHpPOBAaHBI HeE
JIOCTaTOYHO, OOJIBIIMHCTBO MPETYCMOTPEHHBIX MPOrpaMMoii 00 ydeHHs yUeOHbIX 3a/laHUi He BBINOIHEHBI
WJIM BBITIOJTHEHBI € CYIIECTBEHHBIMH OIIMOKaMH.



IloporoBblii. VYpoBeHb BBIIONHEHHS pPabOT oOTBe4YaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COJIepIKaHUE Kypca OCBOCHO YaCTUUHO, HO MPOOEIbl He HOCAT CYIIECTBEHHOTO Xapakrepa,
HE00X0/IMMbI€ MPAKTUUECKUE HABBIKM pabOThl C OCBOCHHBIM MaTEpHUaioM B OCHOBHOM C(HOPMHPOBAHHBI,
OOJIBILIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoil 00ydyeHus ydeOHBIX 3aJaHUN BBIIOJHEHO, HEKOTOpbIe
BU/IbI 33JJaHUI BBITOJHEHBI C OIMOKaMHU.

Ba3oBblil. YpoBeHb BBINOJIHEHUS pabOT OTBEYA€T BCEM OCHOBHBIM TpPEOOBAHUSAM, TEOPETUUYECKOE
coJiepKaHHe Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOenoB, HEKOTOpbIe MPAKTHYECKHE HaBBIKM PabOTHI C
OCBOEHHBIM MaTepuajoM cHOpMUPOBAHBI HEJJOCTATOUHO, BCE MPEIyCMOTPEHHBIE TPOTPaMMON O0ydeHHS
y4eOHbIE 3a/laHUs BBIMOJIHEHBI, KAUECTBO BBIIOJIHEHUSI HU OJHOTO M3 HUX HE OIEHEHO MUHUMAaJIbHBIM
YU CIIOM 0alyIoB, HEKOTOPBIE U3 BBIIOJHEHHBIX 3a/laHUI, BO3MOXKHO, CO/IEPKaT OIMOKU.

IIpoaBMHYTHI. YPOBEHD BBHINIOJHEHUS pabOT OTBEYAET BCEM TPEOOBAHUSM, TEOPETHUECKOE COJICpKAHHE
Kypca OCBOCHO MOJIHOCTBIO, 0€3 MpoOesioB, HEOOXOIMMbIE MPAKTUUECKUE HABBIKA PabOThl C OCBOCHHBIM
MarepuagoM CQOpMHUpPOBaHBI, BCE INPEAYCMOTPEHHBIE NpOrpaMMoil o0OyueHUs ydeOHble 3aJaHus
BBIITOJIHEHbI, KAYECTBO X BHIIIOJIHEHUS OLIEHEHO YK CIOM 0aJIOB, OJIM3KUM K MaKCUMAJIbHOMY.



DdenepanbHOE rocyaapcTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICILIEr0 00pa3oBaHuUs
«HoBocubupckuii rocynap CTBEHHBIH TEXHUYECKHI YHHBEPCUTET»
Kadenpa npuknaaHoit 1 TeopeTHnueckoi pru3uKu

IHacnopr 3auyera
10 JUCHUIIIINHE «KOHHEIII[I/II/I COBPEMEHHOI'0 €CTCCTBO3HAHUNA )

1. MeTOoaNKa OLICHKH

3aueT MpOBOAMUTCS B MMCbMEHHOI (opMe IO TECTOBBIM 3aJaHHUSIM.
Tect comepxutT 32 3amaHusi, KOTOPbIE BBIOMPAIOTCS TakK, 4TOObI MMM TMOKPHIBAIUCH BCE
OCHOBHBIE JiakTuueckue equuuilsl aucuuninasl KCE.

IIpumep Tecra 1u1d 3a4eTa
Tecr mo nucuuminHe «KoHuenuuu COBpeMEHHOI0 €CTeCTBO3HAHMS»

Buibepume nomep (unu nomepa) npasuibHuix 0 Meemos
K npeonazaemvim HUice MeC MOBbIM 3A0AHUAM

Ne TecToBbIE 3amanus

1 | YcraHoBUTE COOTBETCTBUE MEXKIY OIPENEICHUEM METO/1a HAYYHOTO [TO3HAHUS

Y CAMUM METOJIOM:

1. OnpeneneHne KONMYECTBEHHbIX 3HAYCHHU I CBOMCTB, CTOPOH M3y4aeMOro 00 beKTa Uil
SBJICHUSI C TIOMOIIBIO CIIEIIUAIBbHBIX TEXHUUECKUX YCTPOMCTB.

2. AKTUBHOE, LI€JIeHAINIPaBJIEHHOE, CTPOr0 KOHTPOJIMPYEMOe BO3/IEIICTBIE HCCaeI0BaTENs
Ha U3y4aeMblii OOBEKT.

3. UyBCTBEHHOE OTpakKeHUE IIPEIMETOB U SIBJICHUIM BHEIIHETO MUPA.

Bapuanmovt omeema:
A. MopenupoBaHue.
b. U3mepenue.

B. OxcniepumeHT.

I'. HaGaroneuue.

2 | dusrKa OTHOCUTCA K HAyKaM ...

Bapuanmovt omeema:
1. ConmanbHBIM.

2. EcTecTBEeHHBIM.

3. 'yMaHuTapHBIM.

4. TlomuTUYeCKUM.




Bo BpeMena ApucToTens NpeAnoarajoch, 4YTo «I1€pBUYHAD) MAaTEPUsi COCTOUT U3 YETHIPEX
«CTUXUN ...

Bapuanmuvr omeema:

1. [IpoTOHOB, HEUTPOHOB, SJIEKTPOHOB U (POTOHOB.
2. I'opstuero, X010 IHOTO, CYXOTr0 U MOKpPOTO.

3. 3emiu, BO3yXa, OTHS U BOJIBI.

4. AnpoHOB, JIITOHOB, TJIFOOHOB U 0030HOB.

dopma opraHu3aHl MaTepPUH, KOTOPYIO HEBO3MOXKHO OOHAPYKUTh ITOCPEIACTBOM
pruOOPOB (IECTEKTUPOBATh), Ha3bIBACTCH ...

Bapuanmur omeema:

1. BemectBoM.

2. XKusHuslo.

3. ®U3NYECKUM BaKyyMOM.
4. Tlonem.

[Iponecc nmpeBpaleHNs OJHUX MOJIEKYIN B IPYrU€ OTHOCUTCA K ... (hopMaM JABUKEHUS
MaTEepHH.

Bapuanmot omeema:
1. ®usuyeckuM.

2. MexaHn4ecKuM.

3. buonorndyeckum.
4. XUMHUYECKAM.

B3aHMO,I[eI>’ICTBI/IC, KOTOpPOC NUMECT YHI/IBepcaJ'IBHHﬁ XapakKTep, BBICTYIIACT BCCTAa B BU/IC
CHJI IIPUTSDKCHU A, ABJIACTCA CaMbIM c1a0bIM Ha AACPHBIX PACCTOAHUAX, HA3BIBACTCA ...

Bapuanmuvi omeema:
1. 'paBUTALIIOHHBIM.
2. DJIEKTPOMarHUTHBIM.
3. CrabpiM.

4. CUIIbHBIM.

CuMMeTpusi OTHOCUTEIIBHO CMEHBI 3HaKa BPEMEHU 03HAYaET, YTO COOTBETCTBYIOIIME
MPOILIECCHI B IPUPOJIE ...

Bapuanmuvi omeema:

1. O6paTUMBI BO BpEMEHH.

2. [IpoTekaroT TOTBKO B OJTHOM HAIPaBJICHUU.
3. He u3MeHSIOT CBOEH CKOPOCTH.

4. He U3MEHAIOT CBOETO HAINlpaBJICHHUS.

CucreMol oTcuera Ha3pIBACTCA ...




Bapuanmov omeema:

1. Teno otcuera.

2. JlexapToBa NpsIMOYrojibHasl CUCTEMa KOOP JUHAT.
3. YCTpOKCTBO 1Sl OTCUETAa BPEMEHH.

4. Cucrema KOOpAUHAT U Yachl.

BpeMH HaCTYIIJICHUA COOBITHA B crenuanbHOoN TCOpHUHU OTHOCUTCIIBHOCTH ...

Bapuanmur omeema:

1. Pa3nuyHo B pa3inyHbIX CUCTEMAaX OTCUETA.
2. He 3aBUCHUT OT CHUCTEMEBI OTCYETA.

3. OnMHAKOBO B pa3IMYHbIX CUCTEMAX OTCYETA.
4. Pa3nu4HO B OJITMHAKOBBIX CHCTEMAX OTCYETA.

10

HpI/IHI_[I/IH OKBUBAJICHTHOCTU, HA KOTOPOM CTPOUTCA 061_]_[8.5{ TCOpUA OTHOCUTCIIBHOCTH,
O3Ha4acT 5KBUBAJICHTHOCTS ...

Bapuanmo omeema:

1. Macchl 1 ABUKEHUSL.

2. IlpocTpaHcTBa U IBUKECHHUS.

3. YCKOpEHHOTr0 IBUKEHUSI U TIOKOS B MOJIE TATOTEHUS.
4. YckopeHusi 1 BpEMEHH.

11

K o0bekram Meramupa OTHOCAT ...

Bapuanmot omeema:

1. PuGocomsl, BUpYCHI, OaKTepHH, KIETKH.

2. YUenoBek, OMOLIEHO3EI.

3. DJleMeHTapHbBIE YaCTHIIbI, AaTOMBI, MOJICKYJIBI.
4. IInaHeThl, 3BE3/bl, TAJIAKTHKH.

12

dusnyeckas 3BOIOLU, 110 bonbliMany, i1 U30JIMPOBAHHOM CUCTEMBI B paMKax
PaBHOBECHOM TEPMOJMHAMUKU MPUBOUT K ...

Bapuanmuvt omeema:

1. YMEHBIIEHUIO SHTPOIIHH.

2. YBEIMYECHUIO CHMMETPUU CUCTEMBI.

3. YBEIMYEHUIO SHTPOIHUH.

4. BO3BHUKHOBEHUIO YIOPSTOUYEHHBIX CTPYKTYP.

13

Vkaxxurte YaCTHUILbI, KOTOPBIC B HACTOAIICC BPEMA OTHOCAT K (bYHI[aMeHTaJIBHBIM.

Bapuanmot omeema:
1. Ilporon.

2. KBapk.

3. DJIEKTPOH.

4. Slnpo atoma




14

HpI/I €CTECTBEHHOM PaanOaKTUBHOCTH A/I[pa HCKOTOPLIX aTOMOB MOI'YT CAMOIIPOMU3BOJIBHO ...

Bapuanmer omeema:

1. lenuThbes Ha sapa O6osee Jerku X XUMUYECKU X 3JIEMEHTOB, UCITYCKasi IPU 3TOM
HEUTPOHBI.

2. UcnyckaTh MOCTOSIHHOE PEHTIEHOBCKOE U3yY€HHUE HE3aBUCUMO OT TEMIIEpaTyphl N
JTABJICHHUSI.

3. IlpeBpamarscs B siipa APYrU X XUMUYECKU X FJIEMEHTOB 0e3 0OMeHa SHepruei u
YaCTUIIAMH C OKPYKaKOIIEH CPEeIon.

4. IlpeBpamarbes B siipa IpYruX 3JIEMEHTOB C UCIYCKAHUEM SIZIEp aTOMOB Teus,
AJIEKTPOHOB U 3JIEKTPOMArHUTHOTO U3Iy4ECHHUS.

15

CTpyKTypHOU €IMHHUIIEH, COXPaHSIOIENCS B XUMUYECKU X ITPEBPALLEHUSX, SBJIAETCS ...

Bapuanmot omeema:
1. BemgectBo.

2. MoHowmep.

3. Atom.

4. Mounexkyna.

16

3K30TepMquCKOﬁ peaKLu/Ieﬁ Ha3bIBACTCA pCaK U, B KOTOpOfI

Bapuanmoer omeema:

1. Beigensercs sneprusi.

2. Tlornomaercst SHeprusi.

3. He BbIAENISE€TCS M HE MOTJIOMIAETC S SHEPTHUAL.
4. PeareHTbl HE B3aUMOJICICTBYIOT.

17

depMeHTaTUBHBIN ITPOIIECC, MOCPEACTBOM KoToporo Ha Mosiekyie JJHK o6pasyercs
mosiekyna PHK, kommiiemeHTapHas HE0OIbILIOMY Y4aCTKy OJHOW M3 MOJIMHYKIEOTHAHBIX
uenei JIHK, Ha3pBaercs ...

Bapuanmuvr omeema:
1. Tpanckpunuusi.

2. Tpancnsauus.

3. Penapanus.

4. Penyruvkanusi.

18

BI)ICOKOMOJIGKYJISIPHBIG OPTraHUYCCKUEC COCANHCHU A, TIOCTPOCHHBLIC U3 OCTATKOB
AMHUHOKHNCIOT, — 3TO ...

Bapuanmul omeema:

1. HyknenHoBbIE KUCTOTHI.
2. JIunuapl.

3. benkn.

4. YrieBosl.

19

[loBeneHne UaeaIbHOTO ra3a OMKUCHIBACTCSI TCOPUEH ...




Bapuanmovt omeema:

1. Tosst.

2. MosnekynsipHO-KHUHETUYECKOM.
3. Tarorenus.

4. DnexTpoMarHeTu3Mma.

20

BonHoBBIE CBOICTBA CBETA TOATBEPKIAIOTCS IBJICHUSIMH ...

Bapuanmuvi omeema:

1. UnTep depenniuu cpera.

2. [IpenomieHus cBeTa Ha TPAHUIIE IBYX CPE.

3. IIpAMOIMHEMHOTO pacpocTpaHEHUs CBETA B OJHOPOJHOM cpee.
4. ludpakuuu cBerta.

21

He npuberast kK BBIYUCIEHUAM, YKOKUTE, B KAKU X IPOIIECCAX YHTPOITHS BO3PACTACT:

Bapuanmot omeema:

1. CaCO3(x)—CaO(k) + CO2(T).
2.HO(nen)—>H20(x).

3. H2O(map)—H20 (k).

4. N(1) + 3H2(r)—>2NHas(r).

22

[Iponeccrl camoopraHu3ay B OTKPBITHIX CHCTEMaX U3Y4aerT ...

Bapuanmovr omeema:
1. Nu popmartnka.

2. EBrenuxa.

3. I'eneruxa.

4. Cuneprerrka

23

CornacHo Teopuu pacumpstonercs BeenreHHow ...

Bapuanmuvi omeema:

1. Pagnyc xpuBu3HbI BeeneHHON HE MEHSIETCSI CO BPEMEHEM.

2. BcenenHasi mpoxoIuT OECKOHEYHYIO 1IeTIb PACILIMPEHUI U CKATUM.
3. lNanakTuKu y#aansioTcst ApYT OT Apyra.

4. Pannyc KpuBU3HBI BCelleHHOW yMEHBIIIAETCA.

24

JloctaTouHO TOYHBIE JaHHBIE O BO3pacTe 3eMJIH MOIy4atoT ...

Bapuanmuvr omeema:

1. [Ipu ananu3e paguoaKTUBHBIX MPEBPALICHUN 2IEMEHTOB 3eMJIU U METEOPUTOB.
2. Ha ocHOBE MHTEpHpeTaly JAHHBIX CEHCMUYECKON PA3BEOKH.

3. B pe3ynbrare aHanu3a ByIKaHMYECKH X Ta30B.

4. Ha ocHOBE IJIMTEIBHOCTH BOJIOLMU KUBBIX OPTAHU3MOB.

25

Bo3nukHoBeHMe xu3HM Ha 3emie U ee brocdepbl — 0J1Ha U3 OCHOBHBIX MTPo0sIeM




COBPEMEHHOI0 ectecTBO3HaHUs. CoracHO Teopun Onoxumuyeckon spomonnu A. M.
OmnapuHa ...

Bapuanmor omeema:

1. )Ku3Hb HUKOT]a HE BO3HHMKAJIA, a CYLIECTBOBAIa BEYHO.

2. 3aposkJIeHUE KU3HU Ha 3eMJIe — ITO Pe3yJIbTaT AOMOTCHHOTO CHHTE3a )KUBOW MaTepHu
Y3 HEXKUBOU.

3. )Ku3Hb uMeeT KOCMUYECKOE TPOUCXOKICHHUE.

4. Ku3Hb ecTb pe3ynbTaT 00KECTBEHHOI'O TBOPEHHUS.

26

B pesynbraTe neiicTBHS H30JIAIUN KaK SJIEMEHTApHOTO 3BOJIIOIMOHHOTO (haKTopa
BO3HHUKAIOT ...

Bapuanmuvi omeema:

1. I3MeHeHusl 4acTOThI TEHOB B MOMYJISIIUSIX.

2. VI3MeHeHns B MHTEHCUBHOCTH JAEHCTBHS 0TOOpA.
3. I3MeHeHus B HAPaBIEHHOCTH JEHCTBUS O0TOOpA.
4. HezaBucumbie reHO (POHIBI ABYX TMOMYIISIIHHA.

27

DBOIIOLNMOHHBIC MPEOOPA30BAHMS, ITPOUCXOSAIIME 32 TUTEIBHBIN UCTOPUIECKAN TIEPUOI,
Ha3bIBAIOTCH ...

Bapuanmor omeema:
1. MakpoaBouronuei.
2. MUKpO3BOJTIOIHEH.
3. Myranuei.

4. I3BMeH4YHBOCTBIO.

28

COBOK}/TIHOCTB T'CHOB, COACPIKAIM XCI B OAUHAPHOM Ha6ope XpOMOCOM ’JKHBOTHOMU HJIN
paCTI/ITCJIBHOfI KIICTKH, HOCUT Ha3BaHUC ...

Bapuanmuvt omeema:
1. I'enom.

2. I'enoTui.

3. 'enodon.

4. I'en.

29

Temnepatypa, BIaKHOCTB, pelibe () MECTHOCTH — 3TO ...

Bapuanmut omeema:

1. buoTtnueckue (HaxTopsl Cpebl.
2. CocrasJstrongwie O1oTOIIA.

3. Abuotuyeckue (HaKToOpbl CPEIbI.
4. CocraBiisironpe OHoLeHo03a.

30

OCHOBHBIM HCTOYHUKOM 3HEPruH Onochepsl U peryasTopoM OHOJIOTHYECKU X TPOLIECCOB
SIBIISIETCS ...




Bapuanmot omeema:

1. Connie.

2. DHeprus paauoakTUBHOTO pacmaja.

3. Bynkanuyeckas JA€sITeIbHOCTb.

4. BuyrpeHHUE SHEPreTHYECKUE MPOLIECCHl 3EMIIH.

31| XapakrepHoil 4epToil uenoBeka, OTIMYAIOLICH €T0 OT KUBOTHBIX, SBISETCA ...

Bapuanmovr omeema:

1. Peus.

2. bunokynsipHOE 3peHue.
3. BcessmHOCTD.

4. IlpsiMox0KIeHUE.

32 | Bo3pacranue cozepKaHus YIIEKACIOTO ra3a B BO3AyXe, CIOCOOCTB YIOIIEE POCTY
«TapHUKOBOTO 3 (h(peKTa», MOXKET MPUBECTH K ...

Bapuanmo omeema:

1. HaBoiHeHMsIM.

2. BenplmkaM COJIHEYHON aKTUBHOCTH.
3. I'mo6anbpHOMY MOTETJICHUIO KITUMATa.
4. 3eMIEeTPSICEHUIO.

2. Kpurepuu oueHkn

° MaxkcumanbHoe yrciio 6amios 3a Tect — 20.

. PesynbTaT TecTa mis 3aUera CUUTACTCS HEYOO061emEOPUMENbHbIM, €CITH CTYIACHT NPU OTBETE
HE J]aeT OMpENeJeHN OCHOBHBIX MOHSTHH, HE CIIOCOOEH MOKa3aTh MPUYUHHO-CIEICTBEHHbIC
CBSI3U SIBJICHHH, TOMYCKAeT MPUHIUIHAILHBIC OIIMOKU, OIIEHKA COCTABIISIET MeHee 9 6aioB.

. PesynbTaT Tecra s 3adera 3aCUUTHIBACTCS HA HOPO20BOM YPO6He, €CIU  OTBETHI
MpEICTaBICHBl YACTUYHO, HO MPOOENBI HE HOCAT CYIIECTBEHHOTO XapaKTepa U HeoOXOAUMBbIe
TEOPETHUYECKUE 3HaHUS B OCHOBHOM C()OPMUPOBaHBI, OlleHKa cocTaBisieT oT 10 1o 13 6aos.

. Pesynbrar Tecta /uig 3aueTa 3aCYUTHIBACTCS HA 6A3060M yPOBHe, €CII OTBETHI NMPEACTABIICHBI
C HemodeTaMu, HEOOXOIWMEBIE TEOPETHYSCKHE 3HAHUS B I€JIOM C(OPMHpPOBAHBI, OIICHKA
cocrasisteT oT 14 mo 16 GawioB.

° PesynbraT Tecta s 3auera 3aCUUTHIBACTCS HA HPOOBUHYHIOM YPO6HE, €CIU OTBETHI
MpeACTaBICHBI TOJHOCTHIO, HEOOXOUMBIE TEOPETHYECKUE 3HAHUS C(HOPMUPOBAHBI, OI[EHKA
cocrasisieT ot 17 mo 20 6auIoB.

3. Ikaja oueHKH

3ayer cyMTaeTCs CAaHHBIM, €CIIM CyMMa 0ajltoB 3a paboTy B CEMECTPE U 3a TECT COCTaBJISIET
He mMeHee 50 6amtoB (mo 100 GamipHO# 1mKane). B oO1mei oleHKe 1Mo AMCIUILIMHE OaJlIbl 3a 3a4eT
YUUTHIBAIOTCS B COOTBETCTBUHU C MpaBUJIAMH OaIbHO-PEHTHHTOBON CHCTEMBI, PHUBEACHHBIMU B
paboucii mporpaMme AUCIHILIAHBL.



4. Boripocs! VI IOAT0OTOBKH K 3a4eTy 1o AucuummmHe " Konuenumu
COBPEMEHHOTI0 eCTeCTBO3HAHUSA'

1. EcrecTBEeHHOHAY4YHBI METOJl TO3HAHUS: IPUYNHBI BOSHUKHOBEHM S, BO3MOXHOCTH, OTPAHUYEHUSI.
2. OCHOBHBIE 3Talbl B Pa3BUTUH €CTECTBO3HAHU S, CTAHOBJICHNE €CTECTBEHHOHAYYHOTO METOA.

3. 'yMaHuUTapHBIM U €CTECTBEHHO HAYYHBIH MOAXOAbl U MX €IMHCTBO NPU MOCTPOECHUU KapTHHBI
MUpa.

4. PazBuTHeE NpEACTaBICHUN O MATEPUU U IBUKECHUU.

5. 3axkonsl tuHaMuku Hetotona. Jlerepmunnsm Hetorona-Jlamnmnaca.

6. 3aKOHBI COXpaHEHUs HMMIYJIbCa, MOMEHTA HMIIYJIbCA, SHEPTUM U HUX CBSA3b CO CBOMCTBAMH
CUMMETPHUH NPOCTPAHCTBA-BPEMEHHU

7. IlpyHITUIT OTHOCUTENBFHOCTH B KIIACCHYECKON MEXaHUKE U COBPEMEHHOU (hr3HKe.

8. [lonsiTe mpocTpaHCTBa-BPEMEHH B TEOPUU OTHOCHTENbHOCTHU. [IpeoOpa3oBanmsi HHEPLUHATBHBIX
CHUCTEM OTCYETA.

9. Pa3sBuTHe TIpeACTaBICHUN O B3aUMOJCHCTBMHU. BO3HUKHOBEHHE KOHILIEMIMU  TOJIS
(37IEKTPOMAaTHUTHOTO, TPABUTAIIMOHHOTO).

10. CoBpeMeHHasi HaydHas KapTHHA MUpPA: TpH (OPMBI MaTepUU — BEIIECTBO, (U3UUYECKOE TOJIE,
dU3UYECKUIl BaKyyM.

11. DnexrpomarHuTHash KapTHHA MHUpa: OBe (GOPMbI MaTe€pUM — BEIIECTBO U HEMPEPHIBHOE
AIIEKTPOMAarHUTHOE M0JIe

12. JInHaMH4eCcKrEe U CTATUCTUYECKHE 3aKOHOMEPHOCTH B IIPUPOJIE.

13. KoHuenuuss KOHTMHYyMa U JUCKPETHOCTH BellecTBa. KoHLenTyanbHble OCHOBBI KBAHTOBOM
MEXaHUKH.

14. BonHOBBIE CBOICTBa BemecTBa. KopmycKymsipHO-BOTHOBOM Tyau3M.

15. BepoATHOCTHBIN XapaKTep OMUCAHUS COCTOSHUSI MUKPOYACTHII.

16. 3akoHOMEpPHOCTHM CaMOOPraHM3allUM CIOXKHBIX CHCTeM. IIpMHIMNBI  YHUBEPCAIBHOIO
3BOJIIOLIMOHU3MA.

17. Bo3HuKHOBEHHE NOHATUS SHTpONHH. [I[puHIIMIT BO3pacTaHus SHTPONUH.

18. B3auMocBsi3b SJHTpONHH U UH(POPMALINH B )KUBBIX OPraHU3MaX.

19. CucremHble ypOBHU opraHu3anud Marepu. CTPYKTypbl MM KPOMHpPA: YaCTHUIIbI, aTOMBI, Apa,
MOJIEKYJIBI.

20. DieMeHTapHBIC YaCTHIIBI U (DyHJAMEHTAILHBIC B3aUMO/ICHCTBUSL.

21. CucremHbIe YpOBHU opraHu3anuu martepuu. CTpyKTypbl MakpoMmupa: BceleHHas, rajgakTuKu,
3BE3/1bl, IIIIAHETHI.

22. Xumnueckue cucreMbl. OCOOEHHOCTH OMOJIOTMYECKOTO YPOBHS OpraHU3allui MaTepHU.

23. KocMomnorus. bonbmioit B3peIB. [Iponcxoxkaenue u sBosonus BeeneHHoM.

24. Ilpoucxoxx1€HUE U 3BOJIIOLUS TATAKTUK.

25. DBomrOLMs 3BE3/bI: OT POXKIAECHUS 10 CMEPTH.

26. IIpoucxoxaenue u 3Bojtoiuss COHEYHON CUCTEMBI.

27. CoBpeMeHHbIE TPOOIEMBI KOCMOJIOTHH: TEMHAsl MaTepusi U TEMHAsI SHEPrHsl.

28. IIpobsiema KUBOTO U HEKUBOTO B Ipupojie. [ MmoTe3sl BOZHUKHOBEHUS KU3HU. McTopust Ku3HU
Ha 3eMJI€ U METO/Ibl UCCIEA0BAHMS 3BOJIIOLMH U PAa3BUTHUS )KUBBIX CUCTEM.

29. OCHOBHBIE NOJIOKEHUS IBOJIIOLMOHHON Teopuu JlapBuHa.

30. BO3HUKHOBEHHE I€HETUKU.

31. KneTka Kak 37eMeHTapHas 4acTU1la MOJIEKYIApHOH Ouosnornu. CTpyKTypa KIETKH U

OCHOBHBIE ITPOLIECCHI B HEW.

32. 3aKOHBI T€HETUKH. | eHeTHuYeCKre OCHOBBI HACIEACTBEHHOCT U N3MEHUYMBOCTU OPraHU3MOB.



33. BO3HUKHOBEHUE PKOJIOTUH KaK HayKu. DU3HYECKIE TPUHLHUIBI SKOJIOTHH.

34. Dkonmorn4yeckue CUCTEMbI. [ T0OaTbHBIN YKOTOTHYECKUI KPU3KUC. DKOJIOTHUS U 3I0POBBE.

35. ®usnueckue gakropsl BausHUSA KocMoca Ha 3eMHBIE TTPOIIECCHI.

36. buocdepa. Yuenue B. U. Bepranackoro o 6mocdepe u ee pa3BUTHH.

37. Uenosek B Ouocdepe. OCHOBHBIE 3Talbl 3BONIONUK poaa Homo u ero mpeniiecTBEHHUKOB:
YEJIOBEK YMEJIbIH, YETOBEK PSAMO XOASA MU, YETIOBEK pa3yMHBIN.



denepanbHOE rocyaapcTBEHHOE OI0DKETHOE 00pa30BaTeIbHOE YUpP XK ICHHE
BBICILIETO 00pa3oBaHus
«HoBocubupckuii rocyap CTBEHHbIM TEXHUUECKUIT YHUBEPCUTET»
Kadenpa npukinagHoi 1 TEOPETUUECKON (PMBHKI

IHacnopr pac4éTHO-TpaPUIeCKOro 3aJaHNA

IO JUCHUITIINHEC ((KOHI_IeHLII/II/I COBPCMCHHOI'O €CTCCTBO3HAHU S

1. MeToauka olle HKM

[lepeuenr  koMmmeTeHIMi  OakamaBpa B kypce «KoHmenmmum COBPEMEHHOTO
C€CTCCTBO3HAHU > MPpCAINojaract yMCHHUC O6’I)$ICH$ITI) OCHOBHBIC Ha6JIIOIIaCMbIe OpUPOAHBIC U
TEXHOTEHHBIC sIBIeHUS W d(dexrsl ¢ mo3unuii (yHIaMEHTaJIbHBIX €CTECTBEHHOHAYYHBIX
3akoHOB. CTyJ€HTaM MpeanaraeTcsi pa3oodpaTbcs ¢ OJHOM M3 HUKEMEPEUnCIeHHBIX TeM (11.4) 1
MPEJCTaBUTh CBOE MOHUMAaHHUE TEMBI B pacu€THO-TpaduuecKoM 3aTaHUH.

Pacuérno-rpaduueckoe 3amanue odopmisieTcst B BUJE oTyeTa Ha JiucTtax opmara A4, co
CTaHJApTHBIM THUTYJIBHBIM JIMCTOM, C YyKa3aHUeM (aKynbTeTa, HOMEpa TpYIINbl, (aMUIUU
CTyICHTa, (1)aMI/IJ'II/II/I npenoaaBaTeiisd, AaThbl BBIMOJHCHUA 3aaHUsd U OTMETKU O 3allITC.
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2. Kpurepuu oneHku

e Brimmonmnenue PI'3 cuutaercs HeyooenemeopumenvHvimM, €CId CTYIEHT HE JaeT
OTpeJieNIeHN i OCHOBHBIX MOHSATHIA, HE CIOCOOEH IMOKa3aTh MPUYMHHO-CIIEACTBEHHBIE CBSI3U
SABJICHUH, JOMYyCKaeT MpPUHLMIUAIbHBIE ONMOKM, olleHKa BbmosHeHus PI3 cocrammiser
MeHee 19 Oamos.

e Brinmonuenue PI'3 3acuuTeiBaeTcst Ha nopo2o6om ypoeHe, eciii TeMa PacKpbiTa YaCTUUHO,
HO MpOOEesbl HE HOCAT CYIIECTBEHHOIO Xapakrepa U HeoOX0 JUMble TEOPETUUYECKUE 3HAHUS B
OCHOBHOM c(hopMUPOBaHBI, orieHKa BoinoaHeHus PI'3 coctaiser ot 20 mo 28 6amios.

e Brinonunenue PI'3 3acuuteiBaercs na 6azoeom ypoene, eCiiy TeMa PacKpbiTa C HEJI0YETaMH,
HEOOXOIMMBIC TEOPETHYCCKHE 3HAHUS B I1EJIOM C(QOPMUPOBAHBI, OllcHKA BhIIONHEHHs P13
cocrasJseT oT 29 no 33 0aioB.

e Brimmonnenne PI'3 3acuMThIBaeTCs Ha npooeuHymom ypoeHe, €CIi TeMa PaCKphITa
MOJIHOCTBIO, HEOOXOIMMbIE TEOpEeTUYECKHE 3HaHUS C(OPMHPOBAHBI, OLIEHKA BBIMIOIHEHHUS
PI'3 cocraBaset ot 34 1o 40 6annos.

3. HIxkana oue HKH

B o0mieit orneHke mo MMCIUIUIMHE Oayuibl 32 pacdE€THO-TpaduuecKkoe 3aJaHUe YIUTHIBAIOTCS B
COOTBETCTBUHM C TpaBWJIaMU OaJUIbHO-PEUTHHTOBOW CHCTEMBI, MPHUBEICHHBIMU B paboueit
HporpaMMe QUCLIUTIINHBEL.

4. IlpuMe pHBIii IepeYeHb TeM pac4é THO-rpad maecKoro 3a aHus

. MexaHnka KOCMUUYECKOTO nosieta Ha JIyHy (pacueT TpaeKTopuu MojeTa).

. MexaHnka KOCMHYECKOTO TojieTa Ha Mapc (pacyeT TpaeKTOpHH IO0JIeTa).

. Dddexr omnnepa u usmeputenu ckopocreir aBromooduneit JI1C.

. YcTpoiicTBO U pu3nyeckuil mpuHIMM paboThl YAbTPa3BYKOBOTO TOMOTpada.
. JIazepHas yka3ka. du3nueckue OCHOBbI paboThI Jlazepa.

. Paznuune moHsTHIl T€H, TEHOM; TEHOTHT, (CHOTHII.

. Oxozorust HoBocubupcka. Cuctemsl ounctku Boasl B HoBocubupcke.

. ®u3nKa eHCTBUS aTOMHOM U TEPMOSIEpHON OOMOBI.

. lIpunnun pa6otel boasimoro Aponnoro Komnaitaepa.

. Kak nmosyuqaroT rosiorpammbl? ['ostorpaMMel B Hallel KM3HM.

. @usndeckas NpUpoIa 3apoXKICHUS U ABUKEHUS LIYHAMH.

. KakoBa poib kucinoposa B KIeTOUHOM OOMeHe?

. Mozienb TEKTOHUKHU IIIUT. BO3HUKHOBEHUE U pacnaz CylepKOHTHHEHTOB.
. Ilporieccsl TpaHCKPUIILIMY U PETIMKALINY.

. Kak s noHnMao kopnyckyisipHO-BOJHOBOM Ayanu3m?

. Kak Hbr0TOH OTKpBIIT 3aKOH BCEMUPHOTO TATOTEHHA? Ero BhIUMCIEHUS.

. Uto Takoe anenbHble reHbl? JIOMUHAHTHBIN M pellecCUBHBIN TeHbl. [Ipumepsl.
. 'eonornueckas mxana Bpemenu. OTkyaa 6epyrcsi MUJIJTUOHBI JIET?

. Kak BeIpabaTeiBaeTcst sHEprus B KIeTKax?

. OnprTel anunes, npousseneHusle ¢ In3anckoii Ganmu.

. KakoBa posp kanus 1 Maraus B KIETOUHOM oOMeHe?

. bynymee ConHiia ¥ COTHEYHOM CUCTEMBI.

. DaKThHI NOATBEPKAAIOIME 3BOIIIOLHUOHHYIO Teopuo [lapBuHa.

. @aKThI ONpoBEpraruye BOIOLUOHHYIO TEOpUIO J[apBuHA.

. Kak nmpoucxoaut TpaHCHOpT BELIECTB uepe3 MeMOpaHy KIeTOK?

. YCTpONCTBO COBPEMEHHBIX ATATIOHOB BPEMEHH.
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27.
28.
29.
30.

31

MpeicneHHbIe SKCTIepuMeHThI DiHTelHa- [ logonsckoro-Po3ena.

Kak 51 moHuMaro Teoputo OMOXMMHYECKON BOJIOLIUH ?
buorenernueckuii 3akon Mrosepa u ['exkens. OHTOreHe3 U (UIIOreHes.
3ayem Makc [Inank BBEJI CBOIO KBAaHTOBYIO THITOTE3Y?

. CX0ACTBO M pa3nuune KIETOK paCTEHUH U JKMBOTHBIX.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.

Kak 51 moHuMaro mpuHIuUIe! Bepudukanui u ganseu pukauu? [Ipumepsr.
Kax BO3HMKAIOT LIBETHBIE ITOJIOCHI HA MACIITHBIX IIEHKAX B JIyXe?
IlepBbie MUHYTHI 3apokacHUs BeenenHol 1o reopuu bonsiuoro B3peiBa.
Outponus. [Ipumeps! MpoueccoB, B KOTOPHIX U3MEHSETCSI SHTPOIHUSL.
Crneuunduka 0KUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOL[ECCOB B KIETKE.
MaruutHoe none 3emnu. CoNHEeuHbI BeTep U MarHuTocdepa 3eMin.
I'my6una Bpemen. [Ipobnema natupoBku Typunckoii [Inamanuis.
Merto/1bl U3MEpEHHU S OUEHb MAJIBIX U OYEHb OOJIBIIM X PACCTOSHUM.

Hcnonb30BaHNE 3aKOHOB COXPaHEHHUS UMITYJIbCa U DHEPTUHU B HAILCH KU3HMU.

Monens pocra Hacenenus 3emiu no C.I1. Kanuie.

Yro Takoe KOCMHUYECKUE CKOpOCTI/I? Ha xakoM 0CHOBaHMHU OHH BBIYHCISIOTCS?

3aKoH AEHCTBYIO M X Macc B xuMuu. [Ipumepsl.

UYro yrBepxkaan ApuCTOTENb O ABUKEHUU Y IPUYMHE JIBUKEHHUS?
Opodtois (GOpM JKU3HU Ha 3eMile OT aHa3POOHBIX K a9POOHBIM.

Uro Takoe 0THOBpEeMEHHOCTh cOObITHI? Paccyxaenust DiHIITeiiHA.
buoienos, buoreHoneHo3, OMOKOCHOE M OMOTEHHOE BelecTBa. [Ipumepsl.
®usnueckue onbiTel Kaenauma u Kynona.

Kot Hlpenunrepa. Kakas npobiema ¢pusuku o0cyxmaercs?

BunoBas npo1oKUTENbHOCTD )KU3HH YesloBeKa. MexaHU3Mbl CTapEHUSL.



I[IpaBuiia aTTecTauu CTyACHTOB MO JUCHHUILIAHE
KOHLEIILNM COBPEMEHHOI'O ECTECTBO3HAHUMA
C UTOTOBOH aTTecTanuei B opme 3auera™.

1. Peiitunr crynenra no kypcy KCE cknaapiBaeTcst u3 pedThHTa Riex 32 TEKYIIyIO paboOTy B
CEMEeCTpe U UTOTOBOTO PEUTHHTA Ryror 32 3a4ETHYIO pabOTYy:
R = RTeK + RI/ITOT
[Tpu 3TOM MakCUMaIbHOE YUCIIO OAJIIOB COCTABJISICT:
RTeK.MaKCl: 80! RI/ITOF.MaKC = 201 RMaKC = 100

2. Texymas arrecrauus ctyiaeHTa mo kypcy KCE
3a TeKyIIyo yueOHYIO IeSTeIbHOCT HAUMCIISIETCSl CIEAYIOIIIee YHCIIO OalioB

YueOHas aeITeaIbHOCTh PaGora B ayautopuu CamocrosiTenbHas paborta
CTyJCHTa (Ha ek usIX, (pacuérHo-rpadrueckoe
TIPAKTHIECKU X 3aHATHSX, ) 3aj1aHue)
MakcuMaiabHOe YHCiIo 0aJLIOB
40 40
MuHHMaJIEHOE YMCII0 0aJUIOB
10 20

MunumManpHOe uYMciao OauioB ompeaenseT AOmyck K 3adeTy. OHO COOTBETCTBYET HOpMaM
ocBOeHHUs muciUMIumHbBl 1o IlonmoxkeHuio o OameHO-peliTuaTOBOM cucteme (BPC) omenku
noctukenuid cryneHroB HI'TY, koropoe ompenenser ypoBeHb oueHkd F mkaner ECTS
(«HeyIOBIETBOPUTEIBHO» 0€3 mpaBa mepecaaun) meHee 25% oOT moaHoro odbema paboT mo
TUCIUTLIMHE.

3. JlonoIHUTE IbHOE YHCJI0 0AJLI0B

CryneHTsl, molyuuBIME BhICOKUE peiTunru (He Huxke 90%) k 13 koHTponbHOI Henerne,
MOTYT MPETEHJI0BaTh Ha IOJIydEHHE JOMOJHUTENbHOro uucia OamioB (1o 20), KoTopble
MO3BOJIST UM JJOCPOYHO MOJIYYUTh aTTECTAIMIO 110 AUCHUILUIMHE 0€3 cllauu 3aueTa.

JlononHuTeNbHAs yaeOHas VYuebHas paboTa 1o Hayunas paborta,
NEeATeNIbHOCTh CTYJCHTA WHIBH/IyaIbHOMY y4acTHe B KOH epeHIINU
3a/IaHHIO MTPETIOIaBaATEIIs

MaxkcuManpHO€E Yyuciio 0aaioB

20 (cymmapHO)

4. UtoroBasi aTTecTalMs CTy/AEHTa

1. Eciiu ¢ ygerom pabot, CBEpX MPEAyCMOTPEHHBIX OCHOBHOM MPOrpaMMOi OCBOCHUS
Kypca, cryaeHT Habpan 90 - 100 OaimoB, MTOTOBas OLCHKA IO JAWCIMIIIAHE MOXET OBITh
BBICTaBJIEHA JIOCPOYHO O3 caun 3a4era. [Ipu 3ToM B BEIOMOCTh M 3a4E€THYIO KHUXKKY CTY/IEHTa
MTOMHMO 3aITHCH «3aY4TEHO» BBICTABIISIETCS ypoBeHB «A» mikansl ECTS

2. CryneHTsl, HaOpaBIME 3a TEKYIIyl0 pabOTy B CEMECTpEe YHCIO OallJIOB HHXKE
muHUMabHOTO (0 - 29), He pomyckatotcs Kk 3adery. OHHM momy4aloT oueHky F o -
«HEYIOBJICTBOPUTEIILHO 0€3 MpaBa MEpecladd » U TEPSIOT CBOM TEKymMil pedTHHT. Takue
ctyneHtel Moryr usydarb Kypc KCE moBropHo Ha mmatHoit ocHoBe. [locne moBTOpHOTO
U3y4YEHUS AUCLUUIIMHBI CTYCHT MOXET MOJyYUTh 3a4eT ¢ JitoOoi onenkoil mxanst ECTS.

3. CryneHTtsl, HaOpaBImMe 3a TEKYIIYI0 pabOTy B CEMECTpEe YHCIO OauioB HE HHKE
muHumansHOro (ot 30), momyckatores K 3aueTy. dopma 3adera — MUChbMEHHAs WJIM YCTHAs —
oTpesieNsieTCsl MpernoAaBareieM B Hadale cemecTpa. MakcuMaibHOE Yucio OalioB, KOTOpHIE
CTYACHT MOJKET IIOJIY4UTh Ha 3a4eTe, paBHO 20.

[To cymme Tekymero peiftunra (yueOHass paboTa B Te€UeHHE CeMecTpa) U HUTOrOBOTO
peiiTuHTa (pe3yNnbTaThl dK3aMEHALIMOHHONH pabOTHI) ONMpENeNseTcss CEMECTPOBBIH PEHTHHT IO




kypcy KCE u BpIcTaBisieTcs oneHka B cooTBETCTBUM ¢ [loyioxkeHnem o OauibHO-pEHTUHTOBOM
cucteme (bPC) onenku goctmxenuit crynentos HI'TY :

TpaguuuoHH
as

JInanazon o 4
XapaKTepHCTHKa padoThI CTyJAeHTa BANIOB | e (4-
ECTS | ypoBHeBas)

eTHHTA
p HIKAJIAa

OICHKH

«OTnuvHO» - paboTa BBICOKOTO KAadecTBA, YPOBEHB A+
BBINTOJIHEHUS OTBEYAET BCEM TPEOOBAHMAM, TCOPETHUCCKOE
CoJiep’)KaHHE Kypca OCBOEHO IMOJHOCTHIO, 06e3 MpoOenoB, A
HEOOXOAMMbIE  IPAKTUYECKUE  HaBBIKK  PabOTBl € 90-100
OCBOEHHBIM MaTepruaIoM chOpMUPOBAHBI, BCE
MPEIyCMOTPEHHBIE  TIporpaMmoli  oOydeHus  ydeOHBIC A
3aaHNS BBIIIOJIHEHDI, KAUECTBO MX BEIIIOJHEHUS OLIEHEHO
YU CcI0M 0aioB, OJM3KAM K MAKCUMAJILHOM Y

OTJIMYIHO

«Oyenp xopomio» - paboTa XOpomias, ypPOBEHb B+
BBINIOJIHEHUS ~ OTBeYaeT  OONBIIMHCTBY  TpeOOBaHMIA,
TEOPETUYECKOE COAEpKAaHHE Kypca OCBOCHO ITOJIHOCTHIO, B
06e3 mpobOenoB, HEOOXOAMMBIE HAaBBIKM pabOTBl  C 80-89
OCBOCHHBIM MaTepHajIOM B OCHOBHOM C(OPMHPOBAHBI, BCE
NPEIYCMOTPEHHBIC  TPOTpaMMoOl  OOydYeHHSI  3aJaHusI B-
BBITIOJTHEHBI, KAUECTBO BBIMOJIHEHUs OOJIBIIMHCTBA U3 HUX
OLICHEHO YU CIIOM 0aJlIOB, OJM3KUM K MAKCUMAIIBHOMY

3a4YTEHO

XOpO 110

«X0opo1I0» - YPOBEHb BBHINOJIHEHUS paOOTHI OTBEYAET BCEM C+
TpeOOBAaHMSIM, TEOPETUUECKOE COEPIKaHNEe Kypca OCBOECHO
MOJTHOCThIO 0€3 TpoOenoB, HEKOTOphIE MPAKTHYECKHE C
HaBBIKU paboTHI c OCBOCHHBIM MaTepraIoM
copMUpOBaHBI HEAOCTaTOYHO, Bce THpexycMoTpeHHble | 70-79
nporpaMMoil oOydeHHsI yueOHbIe 3aJlaHUsl BBITIOJHEHBI,
KaueCTBO BBIMIOJIHEHUS HH OJHOTO W3 HHUX HE OIEHEHO C-
MUHUMQJIBHBIM ~ 9YHCJIOM  OajUlOB,  HEKOTOphIEe W3
BBITTOJIHEHHBIX 33JJaHU{, BO3MOYKHO, COJIEP)KaT OMMOKH

XOpO 1110

«YIOBJICTBOPUTEILHO» - YPOBEHb BBHITIOJIHEHUS PAOOTHI
oTBeyaeT  OOJBIIMHCTBY  OCHOBHBIX  TpeOOBaHMIA,
TEOPETUYECKOE COJIepKaHUE Kypca OCBOECHO YaCTHMYHO, HO
npoOensl  HE  HOCAT  CYIIECTBEHHOTO  XapakTepa, D
HEOOXO/JMMBIE  TPAKTUYECKWE  HaBbIKK  padorel ¢ | 60-69
OCBOCHHBIM MAaTepuajJoM B OCHOBHOM C(HOPMHUPOBAHHI,
OONBIIMHCTBO MPEIyCMOTPEHHBIX MPOTPAMMO 00 ydeHUs D-
y4eOHBIX 3a/IaHUi BBITOJTHEHO, HEKOTOPHIE BHUBI 3aJIaHUM
BBITOJIHEHBI C OIMOKaMHU.

D+

3a4YTEHO

YI0BJI

«IlocpencTBenHo» - padboTa ciiadasi, ypOBEHb BBITIOJIHEHUS
HE OTBeYaeT OOJBIIMHCTBY TPeOOBAHUMH, TEOPETHUYECKOE
colilep’)kaHHME Kypca OCBOGHO YaCTUYHO, HEKOTOpbIE
MpaKTUYECKUEe HaBBIKK paboThl HE CcHOPMHUPOBAHEI,
MHOTHE  MPEAYCMOTPEHHBIE  MPOTpaMMOi  OOydeHUS
ydeOHbIE 3a/JlaHUsi HE BBINOJHEHBI, JIMOO KAavyeCTBO
BBITTOJIHEHUSI HEKOTOPBIX U3 HUX OIICHEHO YHCIIOM 0aJlIoB,
OJU3KUM K MUHUMAaJIbHOMY

50-59 E

«HeynoBneTBopuTensHO» (C BOBMOXKHOCTBIO Iepecauu) —
TEOPETUYECKOE COAEPKAHME Kypca OCBOCHO YacTUYHO,
HEOOXOAMMBIE TpPAKTUYECKHE HaBbIKM  pabdoTel He| 25-49 FX Heya
c(opMUPOBaHBI, OOJIBIIIMHCTBO IPEyCMOTPEHHBIX
nporpamMmoil o0ydeHus! yueOHBIX 3aJJaHUI HE BBITOJIHEHO,

He
3a4TECHO




JIN0O KAa4yeCTBO MX BBLIMOJHEHHUS OLIEHEHO YHCJIOM OalJIOB,
OMM3KMM K MHUHUMAJIBHOMY;, TpPH JIONOJTHUTEIHLHON
CaMOCTOATEIPHOM  paboTe Hax MarepuaioM  Kypca
BO3MOXXHO TIOBBINIEHWE KAYECTBA BBIMIOJTHEHUS Y4EOHBIX
3aJaHUU.

«HeynoBnerBoputenbHO» (0€3 BO3MOXXHOCTH IEpeciayun )
—  TEOpEeTHYEeCKOoe  COJepKaHHWE  Kypca  OCBOCHO,
HEOOXOIMMBIE  TPAaKTUYEeCKHEe HaBBIKM  pabOTBl  HE
cOopMHpOBaHbI, BCE BBHIIOJHEHHBIC YUeOHBIC 3aJaHMS
cojepxkar rpyoObie OUmMOKH, JOTIOJIHUTENIbHAS
caMmocTosiTelbHas paboTa Hax  MaTepualoM Kypca He
MNpUBCACT K KaKOMy-JII/IGO 3HAYMMOMY ITOBBIINICHHUIO
Kady€CTBa BBIITOJIHCHHU A y‘Ie6HI)IX SaHaHI/Iﬁ

0-24




