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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @IOC: OK.1 ciocoGHOCTH HCI0/IB30BATH 0CHOBBI (pr10coPCKHX 3HAHMIT, AHATH3HPOBATH
TJIABHbIE YTANBI N 3AKOHOMEPHOCTH HCTOPHUECKOr0 PASBHTHSI /IS 0CO3HAHMSI CONHATBHOM 3HAYMMMOCTH cBoeil
AeSITENILHOCTH; 6 YACHU CTIeOVIOMUX Pe3Yabmamoe 00yueHusn:

yl. YMETb NPUMEHATb o6u.|,eHaqub|e METOoAbl nccneaoBaHnA, NOHUMaTb OT/INYNE HAYHYHOr 0 noaxoaa oT

HeHay4Horo
2. TpeboBaHus HI'TY K pe3ynbTaTaM 0CBOEHUS ANCLUM/INHbI
Tabnuua 2.1
PesynbTaTbl M3yYeHUS GUCLUMIINHBI MO YPOBHAM OCBOEHUSA (MMETb dopmMbI OpraHusaunm
npeacTaBfieHNe, 3HaTb, YMeTb, BNajeTb) 3aHATUN

KoHLenuuy coBpeMeHHOro eCTeCTBO3HAHNS

OK.1.yl ymeTb NPUMEHSITb 06LLIEHayYHble METOAbI UCCIeA0BaHNS, MOHMMAaTb OT/IMUMe
Hay4HOro noaxoaa 0T HeHay4YHoro

I.YMCTB TIPUMEHATH 06I]IeHaquBIe METOABI UCCIICIOBaHUS, IIOHUMATE OTIIUIHC ﬂeKL|||/||/|; npaKTMqECKme 3aHATNS,
HayqIHOI'O IIOAXO/Ia OT HEHAYIHOI'O CamocToarensHasa pa6OTa

3. CofiepyXaHuie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnmuya 3.1
CcCblIKM Ha
o AKTUBHbIE
TeMmbl nekuni Yacbl pe3ynbTaThbl YyebHada aesaTeNlbHOCTb
(popmbl, yac, 06y4eHus

CemecTp: 8

Anpaktudeckan egnHnya: KCE: mecto gucumnianibl B OO 1 opraHmsaumsa npouecca eé nsyyeHus.

CTyAeHTbl NONYYaloT BaXKHYHO
NH(opMaLMIo 0 6 N3yyaemoli

1. KCE: mecTo gncumnivHbl B !
AMCLUNANHE, e MecTe B

OOIT 1 opraHu3auma npouecca eé 0 2 1 < o
OCHOBHOW 06pa3oBaTe/IHOM
N3yYeHws.
nporpamme 1 06 opraHusauuu
npouecca eé n3yyeHus.
CemecTp: 9

AvpakTnyeckas eaqnHMLA: DBOJOLMS HAYYHOIO MeTOAA M eCTECTBEHHOHAYYHOM KapTUHbI Mupa.

2. BeefeHve. B3avmocBAsb
e[VHCTBO ECTECTBEHHbIX U

rymaHUTapHbIX HayK. 3apoXaeHue 3HakomuTCS C
HaTypdunocomm, aCTPOHOMUMK, eCTECTBEHHO-Hay4YHbIM METOA0M
reometpuun. emokput, EBKINA, 0 01 1 1 ero OCHOBOMONOXXHUKaAMWN.
ApUCTOTENb - KaK ' CooTHOCUT AiBe KY/bTypbl:
OCHOBOMOMOXHUKN Hay4YHOr o eCTECTBEHHO-HayUHYI0 1

MeToAa no3HaHus. MeTogosnorus ryMaHUTapHyto.

MO3HaHMS B ECTECTBEHHbIX HayKaXx.
Hay4Hasi KapTuHa Mupa.

AnpakTnyeckas egmHnLa: MpocTpaHCcTBO, BPEMS, CUMMETPUS




3. 1. Pa3BnTue NpeacTaBfeHunin 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.

0,4

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

AnpakTuueckas eanHuLa: CTPYKTYPHbIE YPOBHM M CUCTEMHAs OpraH

nsaymna matepmn

4. 1. Pa3BnTuMe NpeacTaBneHnii o
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.

0,4

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

OnpakTtundeckan eguHuua: MNopsg

OK 1 6ecrop

A0K B Npupose.

5. 1. BeluecTtB0. 3aKOHbI pa3BUTHSA
TEepPMOAUHAMUYECKUX CUCTEM.

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

0,4

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

AnpakTtudeckan egnHuua: NaHop

aMa COBpPeEM

€HHOro ecTeCTBO3HaHUA.

6. BO3HMKHOBEHWE KBAHTOBOM
MexaHuKuW. 'mnoTesa ae bpoiing,
BOJIHOBbIE CBOCTBA BELLECTBA.
KopnyckynsipHO-BOMHOBOWA
Ayann3m /19 MUKPOYacTuL,
BepoATHOCTHOE onucaHue
COCTOSHMA MUKPOYACTULbI.
BonHoBas hyHKUMA. COOTHOLLEHNS
HeonpeaeneHHOCTEN.
VHTepthepeHLMs 04UHOYUHBIX
(DOTOHOB W YaCTUL, BELLLECTBA.

0,4

3HaKOMMTCSA C 3aKOHaMu
KBAHTOBOI MEXaHVKN N X
NPUMEHEHUAMMN.

OnpakTndeckas eguHuua: buocd

epa 1 4enoB

7. 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.

0,3

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: 9

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

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

aona20LITaLAana

1. Hayu4HbIli MeTOZ NO3HaHWS 0 0,1 1

AnpakTnyeckas egmHnLa: MNpocTpaHCcTBO, BPEMS, CUMMETPUS

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

2. CneunanbHasa Teopusa

0,5 0,7 1
OTHOCUTENIbHOCTY

AnpakTuuyeckas eanHnua: CTPYKTYPHbIE YPOBHUN U CUCTEMHAs OpraHu3aLms MaTepum

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

aona20LITALLAana

3. CMeHa napagurm B Hay4Ho
KapTWHe Mupa: MeXaHUCTUYECKOM 0,5 0,7 1
Ha Nnonesylo.

AvpakTnyeckas eanHuua: Mopsaok 1 6ecnopsiiok B Npupoae.

CITyAeH T yLIRU W TIMUCBbIVIERHU

4. 3aKOHbI TEPMOVHAMUKM B OTBEYaeT Ha BOMPOCHI Mo Teme
AeACTBUN. OCHOBHbIE MOJIOXEHNS 1 1 1 3aHATMA, peLLaeT 3aaun,
CUMHEPreTUKU, MPUHLMN paboTaeT C TeKCTaMK,
MpuroxwuHa-Ir neHcaopda. BbICTYNaeT C OKNaAamm 1

ONoNLITALLIIAGMIA

AvpakTrnyeckas eagnHuLa: MaHopama COBPEMEHHOI0 eCTECTBO3HAHMSI.

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

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

2. BonHbl fie bpoiins. Andpakums 1 1 1
paboTaeT ¢ TeKCcTamu,
MUKpoyacTuy,. COOTHOLLEHMS
o BbICTYMaeT C JoK/1ajamu u
HeonpegeHHOCTEN.

ona2QLITALLIIAAIA

AnpakTnyeckas eamHnua: bruoctepa 1 YenoBek.

CITYyAEHAT yUTRU WV TIMUCBIVIERHU
OTBEYAEeT Ha BOMPOCHI MO Teme
3aHATUS, PELLIaeT 3ajaqu,

6. 3BONIOLMS B XKMBOI 1 HEXIMBOIA
npupoge. MeHeTUYEeCKNn Kog.

Benkwn, yrnesopp!, HyK/EMHOBbIE 0 0,5 1

o paboTaeT Cc TekcTamu,
K1CNOTbl. MaTpUUHBIA NPUHLMN BLICTVITAET C JOKNAAAMM
cuHTesa AHK. y AOKNaA

ana20LITaLAana

4. CamocTosTeNlbHaa paboTa oby4atroLerocs

Ccbinkuy Ha
o Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATE/TbHOW paboThbl pe3ynbTaThl
BbIMO/IHEHWE [KOHCY/IbTauuun
06yu4eHus
CemecTp: 9
1 |I‘Io,qr0TOBKa K KOHTPO/bHOI paboTe |1 |6 |3

MofroToBKa K KOHTPO/bHOM paboTe: KoHLenuum COBPeMEHHOr0 eCTECTBO3HAHUS ((PU3NYECKUE) :
MeTomMueckoe nocobme / HoBocuG. roc. TexH. yH-T ; [cocT.: B. ®. Kum n ap.]. - HoBocnbupck, 2015. - 64,
[2] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHuenumu
COBPEMEHHOr0 eCTECTBO3HaHUA ((PU3NYECKME) : METOANYECKIME YKa3aHMs / HOBOCKO. roc. TEXH. YH-T ;
[cocT. A. B. bapaHos, B. M. Jllo6umckuii, A. A. Xapbkog]. - HoBocnbupck, 2008. - 15 ¢. : Tabn.

2 |I‘Io,u,r0TOBKa K 3aHATUAM |1 |18 1




MofroToBKa K NpakTUYeCKUM 3aHATUAM: KOHLENUMM COBPEMEHHOIO eCTECTBO3HAHWS ((IU3NYECKUE)
meToAmYeckoe nocobue / HoBocmo. roc. TexH. yH-T ; [cocT.: B. ®. Kum n gp.]. - HoBocmbmpcek, 2015. - 64,
[2] c. : Ta6n.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHuenumu
COBPEMEHHOI0 eCTeCTBO3HaHUA ((PU3NYECKNME) : METOAMYECKME YKa3aHWs / HOBOCKO. roc. TeXH. YH-T ;
[cocT. A. B. bapaHos, B. M. Mllo6umckuii, A. A. Xapbkog]. - HoBocnbupck, 2008. - 15 c. : Tabn.

3 |,£I,ononH|/|Teanaﬂ yuebHas AesTeNlbHOCTb |1 |55 |O

CamocTosATeNlbHOe U3yYeHne TEOPETUYECKOro MaTepuana.: KoHUEenumMm CoBpeMeHHOro ecTeCTBO3HaHWS
(chn3nueckme) : MmeTognyeckoe nocobue / Hosockb. roc. TexH. yH-T ; [cocT.: B. ®. Kum n gp.]. -
Hosocmnoupck, 2015. - 64, [2] ¢. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHLenumMn cOBPeMeHHOr0 eCTeCTBO3HAHUSA
(cbnsnyeckme) : meToamnUeckme yKasaHus / HoBocmG. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
Jobumckuin, A. A. Xapbkos]. - HoBocnbupck, 2008. - 15 c. : Tabn.

4 | MNMoarotoBka K aTTectaummu | 1 | 12 |3

MoaroToBka K 3a4eTy: KOHLENUMM COBPEMEHHOrO eCTeCTBO3HAHUA ((hU3NYECKME) : METOAMYECKOE Nocobue
/ HoBocwm6. roc. TexH. yH-T ; [cocT.: B. ®. Kum u gp.]. - HoBocubupck, 2015. - 64, [2] c. : Tabn.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618 KoHuenumMn COBPeMEHHOr0 eCTECTBO3HAHUA
(chmanyeckme) : meToamnyeckme ykasaHmst / HoBocmo. roc. TexH. yH-T ; [cocT. A. B. bapaHos, B. M.
Jlobumckmin, A. A. Xapbkos]. - HoBocmbupck, 2008. - 15 c. : Tabn.

5. TexHoNorusi 0byyeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONATeIbHOM PaboThbl 06YYaOLLIMXCS, @ TaKXKe NPOBeAeHUS
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHonorum (taén. 5.1).

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

@®opmMmHpyeMbie yMeHHs: Y. yMeTs NPUMeHATh OOIIEHayYHbIe METOABI UCCIIEIOBAHMUS, IOHUMATh
OTJIMYME HAy4YHOrO NMOAX0AA OT HEHAyuYHOr 0

Kparkoe onucanue npumvenenusn: [Ipumvensiercst mpu 006CykaeHUN BOIIPOCOB TEMBI
MPAaKTUYECKOrO 3aHSITHUSL.

6. MpaBuna aTTecTalummn 06yyatoLLMxcs Nno y4e6GHo AncumnivHe

[ns atTecTaymm obyvaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHOMN LwKane u 15-ypoBHeBol ECTS.

KpaTtkas uHgopmaums o BPC npusegeHa B Tabn. 6.1.
Moapo6bHas nHhopmaums o BPC npusoantcs B MpunoxeHun Ned K paboyeli nporpamme.

Tabnmuya 6.1

MwuH.

MaKcuMasibHbI 6anin
6ann

OugeHunBaeMble BUAbl AeATE/IbHOCTU o6yqarou_|,|/|xcs:|




CemecTp: 9

Hexyus: 5 10

IIpaxmuyeckue 3aHAMUA: 15 30

KoHTponupytoLme MaTepuaibl NpMBOAATCA B ""KOHLENLIMM COBPEMEHHOTO eCTECTBO3HaHUS ((hr3nYeckye) : MeToanyeckoe nocobure / HoBocm6. roc. TexH. yH-T ; [coCT.:
B. ®. Kum u ap.]. - Hosocnbupck, 2015. - 64, [2] c. : Tabn.. - Pexum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618"

Koumponvneie pabome: | 20 | 40

KoHTponupytoLme MaTepuasbl (CAMCOK BOMPOCOB TECTbI) NPUBOAATCA B "KOHLIENLMM COBPEMEHHOIO eCTECTBO3HaHMA ((PU3nUeECKMe) : MeToAnYecKoe nocobue / HoBocuo.
roc. TeXH. YH-T ; [cocT.: B. ®. Kum 1 ap.]. - HoBocnbumpck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618"

Sauem: | 10 | 20

KoHTponupytoLme MaTepuasbl (CAUCOK BOMPOCOB TECTbI) NPUBOAATCA B "KOHLIENL MM COBPEMEHHOIO eCTECTBO3HaHMA ((PU3nUeCKMe) : MeToAnYeckoe nocobue / HoBocuo.
roc. TeXH. YH-T ; [cocT.: B. ®. Kum un ap.]. - HoBocubumpck, 2015. - 64, [2] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000216618"

B Tabnuue 6.2 npencTas/ieHO COOTBETCTBME POPM KOHTPOSIA 3a5B/ISEMbIM TPeOOBaHMAM K
pesynbTaTaM 0CBOEHWS ANCLUMVHBI.

Tabnuua 6.2
Kogbl Dopmbl
KomneTeH KOHTpONA
o PesynbTaTbl 00yyYeHUs P
umn KoHTp. 3
(Droc pa6. ayveT
OK.1 y1. yMeTb NPUMEHSTL O6LLLEHaYYHbIE METOAb! UCCNEL0BAHNS, NOHUMATL OT/INYME HAYYHOTO N +
' MoAxoja OT HeHay4YHOro

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMHE NPeACTaBNeH B NpunoXeH Ne 1 K pa6oyel
nporpamme.

7. lutepatypa

OcHoBHas nTepaTypa
1. Hatigemm B. M. KoHuemnumm coBpeMeHHOro eCTeCTBO3HAHUS | YUeOHHUK : [ 1O ryMaHUTapHBIM
CHEMAILHOCTSM U HampasjieHusiM nioarotosku| / B. M. Hadigeimu. - M., 2011. - 704 c.
2. lyonumesa T. 5. KoHuenuuu COBpeMeHHOTO ecTeCTBO3HAHUS | [yueOHOe mocobue mjist By30B] /
T. 5. AyObuumena. - M., 2011. - 351, [1] c. : m., Tabm.
3. Bopeinsk JI. A. KoHueniuu coBpeMeHHOTO eCTecTBO3HaHMs | yueOHoe mocobue / JI. H.
Bopeiasik, I'. @. Cuseirx, H. B. Unuepuna ; Horocu®. roc. TexH. yH-T. - HoBocubupck, 2014. - 191,
[1] c., [2] m. uB. wn.. - Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000208826
4. I'openoB A. A. KoHnenium coBpeMeHHOT0 eCTecTBO3HaHMUs : yueOHoe nocobue / A. A. T'openos.
-M,, 2010. - 334 c. : Tabmn.

5. Kapnenkos C. X. Konreniuu coBpemeHHoro ecrectsosnanus. [Ipaktukym : yyeOHOe nocodue
st By3oe / C. X. Kaprienkos. - M., 2007. - 325, [2] c. : Tabm.
6. JIozockmii B. H. KoHuenmuu coBpeMeHHOr0 ecTeCTBO3HaHUS | yueOHOe nmocoOue 1uisi By30B MO

COILL.-9KOH. HarpasyieHusm u crietpaabHocTsM / B. H. Jlozosckwii, C. B. Jlozosckuii. - CII6. [u
ap.], 2006. - 224 ¢. : un.

[lononHnTeNbHas nuTepaTypa
1. bannuu K. B. Konuenmun coBpemMeHHOro ectectBo3Hanus | yuebHoe ocodue / K. B. Bannun, B.
H. Txxedpdans, A. B. Pykocyes. - Mockga, 2013
2. Konneniuu coppemMeHHoOro ecrecteo3nanus. M30pannsie Temsi | yuebHoe rocodue / [A. C.
I'punbepr u gp.] ; HoBocub. roc. TexH. yH-T. - HoBocubGupck, 2008. - 146, [1] ¢. : ui.. - Pexum
nocrtyma: http://elibrary.nstu.ru/source?bib_1d=vtls000083463
3. Jleii6osuy O. JI. ['ymanuTapHbie OCHOBaHUSI ecTecTBO3HAHUS. Duocodckre, COLMOIOTHYECKUE
U KyJIbTOPOJIOTHYECKHEe acrekThl Hayku : Kypc jekiuii / O. JI. JletiGosuu, A. Y. Kazaukos ; [1epm.
HALl. UCCNIEM. MOJUTEXH. YH-T. - [lepms, 2011. - 122, [1] c.

4, Pysasun I'. 1. Konternuu coBpemMeHHOro ectectBo3Hanus | yueOnuk / . U. Pyzasun. - M.,
2010. - 279, [1] c.

VIHTepHeT-pecypcbl




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

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

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

S.

8. MeToanyecKoe 1 NPorpammMHoe o6ecredeHue

8.1 MeToauyeckoe obecrneyeHne

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

2. KoHenimu coBpeMeHHOr0 eCTeCTBO3HAHMUS ((PU3HUUECKUe) | METONUYECKHE YKa3aHUs /
Hosocu®. roc. TexH. yH-T ; [cocT. A. B. bapanos, B. M. JIrobumckuii, A. A. XapekoB]. -
Hosocubupck, 2008. - 15 c. : Tabm.

8.2 CneupannsnpoBaHHoe NporpaMmMHoe o6ecrneyeHme
1 Office
2 Windows

9. MaTepuanibHO-TEXHUYECKOe 06ecneyeHme

Mpe3eHTaLMOHHOE 060pYy40BaHME

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME icnonb3oBaHme B NEKLUMAX U CEMUHAPCKUX
(My/NbTUMeMa-NPoeKTop, 3KPaH, KOMNbIOTEP |3aHATUAX.
18 ynpaBaeHus)

CneupnanbHoe 060py0BaHNe

Ne HavmeHoBaHWe HasHaueHwne
1 |MpoekTop Ne5 BenQ Projector MX501 (DLP, | cnonb3oBaHmWe B NEKLMUAX Y CEMUHAPCKMX
2700 nomeH, 4000:1, 1024x768, D-Sub, 3aHATUAX.

RCA, S-Video, USB, MNAY, 2D/3D)

2 |BupgeosHumknoneansa no gusnke (Ha 25DVD) |Moka3 BUAEOCKXETOB B NIEKLMAX U
CEMMHAPCKMX 3aHATUSX.

3 |KomnbtoTepHbI Knacc Ne28 Busyanunsaums hmanyecknx, XMMm4eckKux,
OMONOrNYECKNX ABNEHWIA W BbINOMHEHME
BUPTYaJIbHbIX /1a60PaTOPHbLIX PaboT.

4 |KomMnbloTepHbIin Knacc Ne29 Busyanunsaums hmanyecknx, XMMm4eckKux,
OMONOrNYECKNX ABNEHMWIA W BbINOMHEHWE
BUPTYaJIbHbIX /1a60PaTOPHbLIX PaboT.

5 |lMpoekTop Vicnonb3oBaHWe B NeKLUAX U CEMUHAPCKUX
3aHATUAX.

6 |OKpaH HaCTeHHbIN Vicnonb3oBaHWe B NEKUUAX U CEMUHAPCKUX
3aHATUAX.

7 |9kpaH DPAPEP Vicnonb3oBaHWe B NEKUUAX N CEMUHAPCKNX

3aHATUAX.
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1. OO000meHHas1 CTPYKTYPA (POHIA OLEHOYHBIX CPEICTB YUeOHOM THCUMILINHBI
O6oOmenHass cTpykTtypa ¢GoHAa OICHOYHBIX CPEICTB MO JAUCHUIIHHE
COBPEMEHHOTO €CTeCTBO3HAHUS NpuBeeHa B Tabmnuiie.

Kounemnmumun

Tabmuna

Tanbl OMEHKH KOMIETeHIHH

IMoxa3atean
chopMUpPOBAHHOCTH Meponpusitust
Dopmupyembie KOMIIETEHIIH I Tembl TERYIIEro ITpomexyTounasn
KOMIETEH MU (3HAHUSA, yMeHHs1, KOHTPOJIsI arrecranus (3K3aMeH,
HABBIKH) (kypcoBoii mpoexT, 3a4eT)
PI'3(P) u op.)
OK.1 cnocobHOoCTh  |yl. yMeTh puMeHSTh | Jugakrudyeckasi exuauna:( KouTponbHast 3auert, Bonpocsi:1-37.
WCIOJIB30BaTh 0OIICHAYYHbBIC KCE: mecTo AUCUUTUIHHBI B pabota, (cM. (cm. macrm. 3auera)
OCHOBBI METO/IBI OOII u opranmuzanus npomecca |macmnopT KP)...
¢dunocodcrux HCCIIeI0OBaHMUA, e¢ u3yuenus. 0.1 KCE: mecto
3HAHUH, moHUMaTh oTiuune | aucnuiuinasl B OOIT u
aHAITU3UPOBATh HAYYHOT'O MOAX0/Ia OT | OpraHu3aIus mporecca eé
TJIaBHBIE 3Tallbl U HEHay4yHOTO nzydenus. 1.1 Hayunsiii meton
3aKOHOMEPHOCTH TTO3HAHUS
HACTOPUYECKOTO JAunakruyeckas eqununa:1
pa3BUTHA IJIs DBOIIOIUSA HAYIHOTO METO/Ia 1
OCO3HAHHSA €CTeCTBCHHOHAYYHOW KapTUHBI
COIMAIbHON mupa. 1.1 1.2 Beenenue.
3HAYMMOCTH CBOEH B3aumocBs3b U €IMHCTBO
JCSITeBHOCTH €CTECTBCHHBIX M I'YMaHUTAPHBIX

HayK. 3apox/ieHHe
HatypmIocohum, aCTPOHOMUH,
reomerpuu. Jlemoxkpur, EBknun,
ApHCTOTEND - KaK
OCHOBOIOJIOXKHUKH HAYYHOTO
MeTOJa MO3HAHUS.
MeTtoznonorust No3HaHMs B
€CTECTBEHHBIX Haykax. Hayunas
KapTuHa Mupa. 2.2
CrermanbHas Teopus
OTHOCUTEIIBHOCTH
JupakTuyeckas exMHUIA:2
IIpocrpancTBo, Bpems,
cummetpus 2.2 2.3 1. Pa3Butue
MPEACTABICHUHN O IBUIKEHUH.
3akonsl HeroToHa.
Herepmunusm Hetotona-
Jlannaca. MinepuuanbHble
cucremsl. [IpuHIHIBI
OTHOCUTENILHOCTH. 3aKOHBI
COXpaHEHHMs UMITYJIbCA,
SHEpPIruH, MOMEHTA UMITyJIbCA.
2. CBsI3b 3aKOHOB COXPAaHEHUS
CO CBOMCTBaMU CUMMETPUU
MIPOCTPaHCTBA-BpEMEHH. 3.
CrienpanabHast TEOpHUS
OTHOCUTENILHOCTH.
JnpakTuyeckas exuHuma:3
CTpyKTypHBIE YPOBHH U
CHCTEMHasl OpraHu3aus
matepun 3.3 3.3 CmeHa
napajgurM B HAy4YHO! KapTUHE
MHpa: MEXaHUCTUYECKON Ha
nosieByto. 3.4 1. Pazsutue
NIPEACTABIEHUI O
B3aUMOJICHCTBUMU.
Bo3HUKHOBEHNE KOHIETIIINT
noJist. I'paBuTaliMoHHOE U
JNEKTPUUYECKOE




B3auMo/jieiicTBUe. MarHuTHoe,
AIEKTPHUYECKOE 1
9JIEKTPOMarHUTHOE TIOJIE.
[TpuHIMT cyneprno3uum. 2.
OIeKTpOMAarHUTHHIC BOJTHEL.
WnTepdepenmms, nudpaxims,
noJsipu3anus BoH. CTPYKTYpPBI
MUKpPOMHpA: YaCTUILIbI, AaTOMBI,
sIIpa, MOJICKYJIBL.
Junakrudeckas exuHumna:4
[Mopsinok u GecnopsiIoK B
npupoae. 4.4 4.4 3akoHbl
TePMOAWHAMHUKH B JICHCTBUM.
OCHOBHBIE TTOJNIOKEHUS
CHUHEPTETHKH, TPAHITHII
[puroxwna-I'neacoopda. 4.5 1.
BemectBo. 3aK0HBI pa3BUTHSA
TePMOANHAMHYECKUX CHCTEM. 2.
OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKON
TEOPHH CTPOEHUS BEILIECTBA.
3aKOHBI TEPMOJUHAMUKU.
OHTpONHUs 3aMKHYTHIX U
OTKPBITBIX cucteM. 5.5 1.
CTpyKTYpBl MEKPOMHpA:
YaCTHUIIBI, ATOMEI, Spa,
MOJIEKYJbL. 2. BonHsl ne
Bpoiins. Audpaxims
Mukpodactull. COOTHOIICHHUS
HEOIPEACTHHOCTEN.
JupakTuyeckas eAuHuNna:S
ITaHOpamMa COBpeMEHHOI0
ecrecTBo3HaHud. 5.5 5.6
Bo3HUKHOBEHHE KBaHTOBOM
MexaHuku. ['unoresa ne bpoiins,
BOJTHOBEIC CBOICTBa BEIICCTBA.
KopnyckynsipHo-BoIHOBOM
JIyaTu3M JJI1 MEKPOYACTHII.
BepostHocTHOE OmIicaHue
COCTOSTHUSI MEKPOYaCTHIIBL.
BonHOoBast hyHKIIHSA.
CooTHoIIeHus
HEOIIPEIECICHHOCTEN.
HHuTepdepenins oIMHOUYHBIX
(hOTOHOB ¥ YaCTHI BELIECTBA.
JAupakruyeckasi eiMHULA:6
Buocdepa u genosek. 6.6 6.6
DBOJIOLHUA B )KUBOU U HEXKUBOU
npupoae. ['eneTnueckuil Kox.
Benku, yriaeBoapl, HyKIICHHOBEIC
KHUCJIOTBI. MaTpUUHBIA PUHIIUIT
cunre3a JJHK.

2. MeToauKa OLEHKH 3TANO0B ()OPMHPOBAHUSI KOMIIETEHIMII B PAMKAX AUCHHUIINHBI.

[TpomexxyTouHasi arTecTanus 1Mo AUCHMILIAHE TIpoBoauTcs B 9 cemecTtpe - B (popme 3auera,
KOTOPBII HalpaBJIeH Ha OLEHKY copmupoBaHHOCTH KommneTeHuu OK. 1.
3aueT mpoBOAMTCA B MUCBbMEHHOU (opme, mo Tectam. TecT popmupyeTcs B COOTBETCTBUU CO CITUCKOM
BOIIPOCOB, IPHUBEIEHHBIM B INACIOPTE 3aueTa. BoOmpocel TECTOB MO3BOJISIIOT OLEHUTH IOKA3aTENH
c(OpMHUPOBAHHOCTH COOTBETCTBYIOUINX KOMITETEHITHI.

Kpome Toro, chopMupoBaHHOCTb KOMIETEHLUI NpOBEpsieTCs NpU MPOBEICHUH MEPONPUSATHIHA
TEKYILEro KOHTPOJIS, YKa3aHHBIX B Tabnuile paszzaena 1.

B 9 cemectpe 00s3aTenbHBIM ATAallOM TEKYIIEH AaTTEeCTalluW SBISETCS KOHTPOJbHAs padoTa.
TpeGoBaHMs K BBINOJIHEHUIO KOHTPOJIBHOW pabOThl, COCTaB M NpaBUiIa OLEHKU CHOPMYIUPOBAHBI B
MacropTe KOHTPOJIHHOM PaOOTHI.



OOue npaBuiIa BBICTABJICHUS OLICHKH 1O JTUCHMIUIMHE ONPEACISIOTCS OauIbHO-pEeHTHHIOBOM
CHUCTEMOM, MPUBEICHHON B paboueil mporpamme yaeOHON AUCITUTUTHHBI.

Ha ocHOBaHMM mpHUBENEHHBIX Jajee KpPUTEPUEB MOXKHO cHelaTh OOLIMA BBIBOA O
chopmupoBanHocTH komrnereHiuu OK. 1, 3a KOTOpyIo OTBeYaeT JUCIUILIMHA, Ha PA3HBIX YPOBHSIX.

O0masi xapakTepuCTHKA YPOBHEl 0CBOEHHSI KOMIIeTEHIMIA.

Hu:xe moporoBoro. YpoBeHb BBINOJHEHUS pabOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpPeOOBaHUH,
TEOPETUYECKOE COJEPKAHNE KypCa OCBOEHO YaCTHYHO, IIPOOENbI MOI'YT HOCUTbH CYILLIECTBEHHBIN XapakTep,
HEOOXOMMBIE PAKTUYECKHUE HABBIKH PAOOTHI C OCBOCHHBIM MaTepHajioM c(hopMHUpPOBaHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TMPEAYCMOTPEHHBIX IMPOrpaMMoOil OO0y4deHHs Y4eOHBIX 3aJaHUN HE BBITIOJIHEHBI WIIH
BBINOJIHEHBI C CYIIECTBEHHBIMU OITMOKAMHU.

IloporoBblii. YpoBeHb BBIIOJHEHUS PA0OT OTBeYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHUI,
TEOPETUYECKOE COJEPKAHUE Kypca OCBOEHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYLLIECTBEHHOI'O XapaKTepa,
HEOOXOMMBIEC MPAKTUUECKHE HABBIKA PaOOTHI C OCBOCHHBIM MAaTE€pHalOM B OCHOBHOM C(OPMUPOBAHEI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX IPOrpaMMoi 0OydeHus y4eOHBIX 3a/laHuil BBINOJIHEHO, HEKOTOPHIE
BUJIBI 33/1aHUH BBITIOJTHEHBI C OMIMOKAMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYaE€T BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETHUECKOE
COJIEPKAHUE Kypca OCBOCHO IOJIHOCTBIO, 0€3 MpOoOEnoB, HEKOTOPHIE NMPAKTUYECKUE HAaBBIKU PAOOTHI C
OCBOCHHBIM MaTepHajoM c(OPMHUPOBAHBI HEIOCTATOYHO, BCE MPEIYCMOTPEHHBIE MPOrpaMMOil 0OydeHus
yueOHbIE€ 3aJ]aHUs BBIIIOJIHEHBI, KAYECTBO BBIMOJIHEHHUS] HU OJHOTO M3 HUX HE OLEHEHO MUHUMAJIbHBIM
YKUCJIOM 0ayIoB, HEKOTOPBIE U3 BBINOJIHEHHBIX 33JaHHH, BO3MOXKHO, COJAEPKAT OIIMOKH.

IIpoaBUHYTBI. YPOBEHb BBINOJHEHUS pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHe
Kypca OCBOEHO IOJIHOCTHIO, 0€3 Mpo0esioB, HEOOXOAUMbIE PAKTUYECKUE HABBIKU PabOThl C OCBOEHHBIM
MaTepuaioM CQOPMHUPOBAHBI, BCE MPEIYCMOTPCHHBIE MPOrpaMMON OOy4eHHs YdeOHBIC 3amaHUs
BBIIIOJTHEHBI, KQAUECTBO UX BBITIOJIHEHHUS OLICHCHO YU CIOM 6&J’IJ’IOB, OJIN3KHUM K MaKCUMaJIbHOMY.



denepanbHOE rocyIapCcTBEHHOE 010 KETHOE 00pa30BaTeNIbHOE YUPEKICHUE
BbICILIEr0 00pa3oBaHUs
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUUYECKHIH YHUBEPCUTETY
Kadenpa npukiiagnoit 1 TEOpEeTHIECKON GUBHKH

IMacmopT 3auera
no qucruruimHe «KoHIenum coBpeMeHHOr0 eCTECTBO3HAHUY, 9 ceMecTp.

1. MeToanka OLEHKH
3aveT MpoBOIUTCS B MUCBMEHHOM (hopme, 1o TectaM. TecT opMHUpYeTCst B COOTBETCTBUH CO
CIIMCKOM BOIIPOCOB, KOTOpbI mpuBeneH Hmwxke B 1. 4. Tect comepxut 32 Bompoca, KOTOpPbIE
NEPEKPHIBAIOT  BCE  JUJAKTMYECKUE €AUHUIBI 10 Kypcy «KOHIENnuuu COBPEMEHHOIO
€CTECTBO3HAHUSY.

IIpumep Tecra AJs 3a4era

Bonpoc Ne 1. HauanbHbIM 3J1EMEHTOM SMIIMPUYECKOIO YPOBHS HAYYHOI'O [TO3HAHUS SIBISIETCS ...
Bapuanmuvi omeema:

1. ®opmynupoBKa rUIOTE3.

2. Habmonenue u c6op (hakToB.

3. Axcuomarusanusl.

4. HoBoe 00bsCHEHNE N3BECTHBIX SBJICHUM.

Bonpoc Ne 2. Vuenue, onuchiBaroliee 1 aHaTU3UPYIOLee MPUPOIHBIC SBICHUS, MTOSBUBILICECS B
Hpesneit ['pernn, ctano mpoodpa3omM COBPEMEHHOT0 ecTecTBO3HaHus. [103xke 3TUM TepMHUHOM
CTaJli Ha3bIBaTh pasnen Gunocoduu o NpuUpoje, HA3bIBAEMBIH ...

Bapuanmuvr omeema:

1. dusuka.

2. Kocmoronwus.

3. KocMmomnorus.

4. Harypdunocodus.

Bonpoc Ne 3. C umenem Hukonas KonepHuka cBs3aHO Ha4ajao Hay4YHOU PEBOJIIOLINH, B
pe3ynbTaTe KOTOPOM MPOU30LIEN IEPEXON ...

Bapuanmuvi omeema:

1. OT reaMoLEeHTPUUECKOM K T€OLIEHTPUYECKON CUCTEME.

2. OT KOpIYyCKYJIIPHOW TEOPUHU K BOJIHOBOM.

3. OT BOJIHOBOM TEOPUH K KOPITYCKYJIIPHOM.

4. OT reoueHTPUYECKOM K reTMOLEHTPUYECKON cucTeMe.

Bcero Tpuanars ABa Bonpoca.

2. Kpurepuu oueHku

OTtBeT Ha TeCT JUIsl 3a4€Ta CUMUTAETCSl HEYAOBIETBOPUTENIBHBIM, €CIM CTYAECHT IIPU OTBETE Ha
BOIPOCHl HE JA€T OIpeAeJeHUI OCHOBHBIX IMOHSATHUN W HE CHOCOOEH MOKa3aTh MPHUYHUHHO-

CIIEICTBEHHEBIE CBS3H SBJICHUI OLICHKA COCTABJIIET MEHEE 10 6amnos.

OTBeT 3acuMTBHIBACTCA Ha MNOpOTrOBOM YPOBHC, €CJIU OTBCTBI Ha TCOPCTUUCCKHEC BOIIPOCHI
npeaAcTaBJICHbBl YaCTUYHO, HO HpO6€J’ILI HE HOCAT CYHICCTBCHHOI'O XapakTepa H HCO6XO}II/IMI)IG



TEOPETHYECKUE 3HAHMWSI B OCHOBHOM C()POpPMHUPOBaAHBI, OIIEHKA 3a 3adeT cocTtamiseT ot 10 mo 14
0asoB.

OtBer 3acuMTHIBAacTCS Ha 0a30BOM YpPOBHE, €CIM OTBETHI HAa TEOPETHYECKHUE BOMPOCHI
MPEJICTABJICHBI C HEJI0UYeTaMHt, HEOOXOMMbBIC TCOPETHUSCKHUE 3HAHUS B IIEJIOM C(HOPMHPOBAHBHI,
OLIEHKA 3a 3a4eT cocTaBisAeT oT 15 o 17 6auios.

OTBCT 3aCUUTHIBACTCA HaA HpOI[BI/IHyTOM ypOBHe, €CJIM OTBCTHBI HaA TeOpeTI/I‘IeCKI/Ie BOHpOCBI
IPEJCTaBICHBI MOJHOCTHIO, HEOOXOAMMbIE TEOPETHYECKUE 3HAHUSA CHOPMUPOBAHBI, OIIEHKA 3a
3adeT cocTasisieT oT 18 o 20 0auios.

3. llIxana oueHKH
3aueT cuMTaeTcs CHAHHBIM, €CIIM CyMMa OaioB 3a paboTy B ceMecTpe W 3a 3ader
coctaBisieT He MeHee 50 O6aioB (mo 100 GaypHOM 1miKane). B o0rieit oleHke mo MUCIUILIAHE
OayuIbl 3a 3a4eT YYUTHIBAIOTCS B COOTBETCTBUU C MPaBUIAMH OAJUTBHO-PEUTHUHTOBOW CHCTEMBI,
IPUBEICHHBIMH B pa00Yei MporpaMme JUCIIUILIMHBL.

4. Bonipochl k 3auety no qucuuminie « KoHuenuun coBpeMeHHOr0 ecTeCTBO3HAHMS»

B nanHoM paznene mpuBOAMTCS TMOJIHBIA CIHMCOK M3 37 BONPOCOB Uil MOATOTOBKU K
3a4eTy.
I. EcTecTBEeHHOHayuyHbId METOJ TO3HAHUA: NPUYMHBI BO3HUKHOBEHMS, BO3MOYKHOCTH,
OTpAaHUYECHUS.
2. OCHOBHBIE 3Talbl B pa3BUTUU €CTECTBO3HAHUS, CTAHOBIICHUE €CTECTBEHHOHAYYHOIO METO/1a.
3. 'ymaHuTapHbBIA U €CTECTBEHHO HAYYHBIM MOAXObI U UX €AMHCTBO IIPU MOCTPOCHUU KapTUHBI
Mupa.
4. Pa3BuTHE NpeACTaBIEHUN O MaTEPUU U ABHXKEHUU.
5. 3akonsl nuHamMuku HetotoHa. Jlerepmunnsm HrroTona-Jlammnaca.
6. 3aKOHBI COXpaHEHHUS HUMITYJbCa, MOMEHTA MMITYJIbCA, PHEPTUU U UX CBSI3b CO CBOMCTBAMH
CHMMETPHUU MIPOCTPAHCTBA-BPEMEHU
7. [IpuHIUIT OTHOCUTEILHOCTH B KJIACCUUECKOW MEXaHUKE U COBPEMEHHOH (hU3HUKeE.
8. IloHsTHe mMpPOCTpaHCTBAa-BpeMEHM B TEOPHUH OTHOCHTENbHOCTU. IIpeobpa3oBanHus
MHEPLHAIBHBIX CUCTEM OTCYETA.
9. Pa3BuTue mpencTaBlIeHH O B3aUMOJCHCTBUHM. BO3HUKHOBEHME KOHIIENIUMU MOJs
(37IEKTPOMarHMuTHOT O, TPaBUTALIMOHHOTO).

10. CoBpemeHHass HayyHas KapThHa MHUpa: TpU (GOpPMBI MaTepuM — BEIIECTBO, (pu3HuUecKoe
noJie, pU3NYECKUN BaKyyM.
11. DnexTpoMarHuTHas KapTHMHAa MHpa: JBe (OpMbl MAaTE€pPUU — BEIIECTBO M HENPEPHIBHOE

ANIEKTPOMATHUTHOE T10JIE

12. JlnHaMu4ecKre U CTaTUCTUYECKNE 3aKOHOMEPHOCTH B IIPUPOJIE.

13. KoHuenuus KOHTUHYYMa U AUCKPETHOCTH BenlecTBa. KoHIeNTyanbHbIE OCHOBBI KBAHTOBOM
MEXaHUKH.

14. BorHOBBIE CBOMCTBa BemiecTBa. KopmycKyasipHO-BOJIHOBOM JAyaTn3M.

15. BeposATHOCTHBIN XapakTep ONMMCAHUS COCTOSHUS MUKPOYACTHII.

16. 3aKOHOMEpPHOCTH CaMOOPraHW3alMM CJIOXHBIX CHUCTEM. [IpMHIMIIBI yHUBEPCAIBHOTO
HBOJIFOLMOHU3MA.

17. Bo3HMKHOBEHHE MOHATUA SHTponuH. [IprHIKIT BO3pacTaHus SHTPOIHH.

18. B3auMOoCBs3b SHTPONTUHN U UHPOPMALIUHU B )KUBBIX OPraHU3MaXx.

19. CuctemHble ypoBHM opraHuzanuu matepud. CTpyKTypbl MHKPOMHpPA: YACTHUIbI, ATOMBI,
A11pa, MOJIEKYIIBL.



20. DeMeHTapHbIe YacTUIBl U GYHIAMEHTAIbHBIC B3aUMOICHCTBHSI.

21. CucremHble ypoBHM opranuzauuu marepuu. CTpyKTypbl Makpomupa: Beenennas,
raJIakKTUKH, 3B€3/Ibl, TUIAHETHI.

22. Xumudeckue cucteMbl. OCOOEHHOCTH OMOJIOTHYECKOTO YPOBHS OPraHU3alud MaTePUU.
23. Kocmomnorusi. bonbmioit B3psiB. [Ipoucxoxkaenue u sBostonus BeesneHHoi.

24. [Ipoucx0oxACHUE U SBOJIOLUS TaTaKTHK.

25. DBOIONMS 3BE3/bl: OT POXKACHUS 1O CMEPTH.

26. [Ipoucxoxaenue u 3Bostonust COIHEUYHON CUCTEMBI.

27. CoBpeMeHHbIe PO0IeMbl KOCMOJIOTHU: TEMHAsi MaTEPUs U TEMHAs DHEPTUSL.

28. IIpobnema K1MBOTrO ¥ HEKMUBOTO B IpUpoJie. [ MoTe3sl BOZHMKHOBEHUS XU3HU. McTopus
JKU3HU Ha 3eMJie U METO/Ibl UCCIIEIOBAaHUS 3BOJIIOLUU U PA3BUTHS KUBBIX CHCTEM.

29. OCHOBHBIE NOJIOKEHUS IBOIIOLUOHHON Teopun lapBuHa.

30. BO3HMKHOBEHHE F€HETUKH.

31. Knerka kak 3jieMeHTapHasl 4acTulia MOJIEKyYJIsIpHOi Onosiorun. CTpyKTypa KIETKU U
OCHOBHBIE ITPOLIECCHI B HEH.

32. 3akoHbl reHeTUKU. ['eHeTHYecKrue OCHOBBI HACIIEICTBEHHOCTH U U3MEHYMBOCTH
OpPTaHU3MOB.

33. BO3HHKHOBEHHUE IKOJIOTUU KaK HaykKu. U3nyecKue MPUHIUIIBI IKOJIOTHH.

34. Dxonoruyeckue cUCTeMbl. [ 1006anbHbIN SKOJOTMUYECKU KpU3KUC. DKOJIOTHS U 310POBbE.
35. ®usndeckue hakTopsl BiusiHES KocMoca Ha 3eMHBIE ITPOIIECCHI.

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

37. Yenosek B 6uocdepe. OCHOBHBIE ATAITBI HBOJIOLUH pojga Homo u ero npennecTBeHHHKOB:
YEJIOBEK YMEJIbIii, YETOBEK MPSIMOX OIS, YEIIOBEK Pa3yMHBIi.
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ITacnopT KOHTPOJILHOI PadoThI

IO JUCHHUITIIMHE <<KOHI.[CHI_[I/II/I COBPCMCHHOT'O €CTCCTBO3HAHUA», 9 CCMECTDP.

1. MeToauKa OLIEHKH

[lepeuenr  kommeTeHumii  OakaimaBpa B  Kkypce «KoHUenmmm COBPEMEHHOIO
€CTECTBO3HAHUS» MPENoiaracT yMeHHe OOBSICHITH OCHOBHBIC HAOIIOAaeMbIe TPUPOAHBIE U
TEXHOTCHHBIC sIBIICHUS W A((EKTsl ¢ Mo3ummii (QyHIAMEHTAILHBIX €CTCCTBEHHOHAYYHBIX
3akoHOB. CTyJeHTaM IMpeanaraeTcs pa3oOparbcsi ¢ OJIHOM U3 HIDKENEPEYUCICHHBIX TeM (11.4) u
NPEJCTaBUTh CBOE MIOHMMAaHUE TEMBI B KOHTPOJIBHOH paboTe.

KontponbHast pabora odopmisercs B Buiae ordera Ha jucrax ¢opmata A4, co
CTAaHJAPTHBIM THUTYJIBHBIM JIUCTOM, C YyKa3aHueM ¢akyiabTeTa, HOMEpa TpPynmbl, GaMUiIuu
CTyJeHTa, (haMUJINH MPENoiaBaTesl, JaThl BHIMOIHEHHS 3a/1aHUs U OTMETKHU O 3allUTe.
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2. Kpurepun oneHkn

BrinonHeHre KOHTPOJIBHON PabOTHl CUUTACTCS HEY0081enB0PUMEIbHBIM, €CITU CTYJICHT HE
JAeT OMPEJCIICHUY OCHOBHBIX TOHSATHN, HE CIIOCOOCH IMOKAa3aTh MPHYMHHO-CIICICTBCHHBIE
CBS3M SIBJICHUH, JONMYCKAaeT NPUHIUIHAIBHBIC OIIMOKH, OILEHKA BBIOJHEHUS PaOOTHI
coctaBisgeT meHee 20 O0aios.

BrinonHeHne KOHTPOIBHOW pabOThI 3aCUUTHIBACTCS HA HOPO20BOM YPOGHE, €CIH Tema
pacKphITa YaCTUYHO, HO MPOOEThI HE HOCAT CYHICCTBEHHOI'O XapakTepa W HEO0OXOIUMbIC
TEOPETUYECKHE 3HAHUS B OCHOBHOM C(OpPMHpOBAHBI, OIICHKA BBINIOJHEHUS PaOOTHI
cocrasirzeT ot 20 1o 26 6aiuios.

BeInosiHeHE KOHTPOJBHOW padOThl 3aCUMTHIBACTCS HA 0A3060M YpOGHe, €CIIA TeMma
packpbITa ¢ HEAOYETAMH, HEOOXOAUMBIE TCOPETHUECKHUE 3HAHUS B IIETIOM CPOPMUPOBAHBI,
OIICHKA BBITTOJTHEHHS PabOThI cocTaBisieT oT 27 10 34 6aios.

BeInosiHeHHE KOHTPOJIBHOH pabOThl 3aCUMTBHIBACTCS HA HPOOBUHYHIOM YPOBHE, €CIIH TeMa
pacKpbpiTa MOJIHOCTHIO, HEOOXOJUMBIC TEOPETUYECKUE 3HAHUS CPOPMHUPOBAHBI, OIICHKA
BBITIOJIHEHHS pabOThI coCTaBiIsAeT oT 35 110 40 OGaoB.

3. [IIkaJja oneHKu

O6H_[€I‘/'I OLCHKEC II0 AJUCLMIIINHC Oamiel 3a KOHTPOJIbHYHO pa60Ty YUUTBIBAOTCS B

COOTBETCTBUU C MpaBuUiaMH OaNIbHO-PEHTHUHIOBOM CHCTEMBI, MPHUBEACHHBIMU B pabouei
porpamme JUCLUIUINHBL.

4.
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IIpumepHBbI epeYeHb TeM KOHTPOJILHO padoThl

. Mexanuka KocMU4ecKOro nosiera Ha JIyHy (pacyeT TpaeKTOpHUH TMOJIETA).

. MexaHmka KOCMHUYECKOT0 IoJjieTa Ha Mapc (pacdeT TpaeKTOpHUHU OJIETa).

. Oddext Homnepa u usmepurenu ckopocteit aromooduneit JAI1C.

. YCTpOHCTBO U (U3UUECKUI IPUHLIKT pabOTHl YIbTPa3ByKOBOIO TOMOTpada.
. JlazepHas ykazka. @uznueckre 0CHOBbI pabOTHI Ja3epa.

. Paznuuue noHsTHil reH, reHoM; reHOTHI, (PeHOTHII.

. Oxonorust HoBocubupcka. CucteMbl ouncTk Bobl B HoBocuOupcke.

. @u3uKa 1efCcTBUS aTOMHON U TepMOsAepHON OOMOBI.

. Ipunnun padote! bonbioro Anponnoro Kosnnaiinepa.

. Kak nony4arot rosiorpammsl? I'onorpaMMel B HaleH KA3HHU.

. du3nyeckas MpUpPoOJa 3apOKIACHUS U JBUKECHUS I[IyHAMHU.

. KakoBa poinb kucnopoja B KJIeTOYHOM 0OMeHe?

. Mozenb TEKTOHMKH IUIUT. BO3HUKHOBEHHUE U paciiajl CylIepKOHTHHEHTOB.
. IIponiecchl TpaHCKPUIILUK U PEIUIMKALIUU.

. Kak s1 noHumaro kopmnyckyisspHO-BOIHOBOM Ayasin3m?

. Kax Hp10TOH OTKpBLI 3aKOH BCEMUPHOTO TATOTeHUsA? ET0 BBIUUCIIEHNS.

. Uto Takoe amienbHble TeHbl? JIOMMHAHTHBIA U PELECCUBHBIN T'eHbI. [[pumepsl.
. 'eonmoruueckas mkana Bpemenu. OTkyaa 6epyTcs MUJUTHOHBI JIET?

. Kak BripabatbiBaeTcs 3HEprus B KJIeTKax?

. OnbiTel 'anunest, npousBeaeHnsle ¢ [In3anckoil GamHu.

. KaxoBa posnb kaius 1 Marausi B KJIETOYHOM oOMeHe?

. bynymee ConHIia 1 COJIHEYHON CUCTEMBI.

. @aKThI MOATBEPKIAIOIINE SBOIOLUOHHYIO Teoprio J[apBHHA.

. MaKThI OIIPOBEPrarolre IBOIIOIUOHHYIO TEOpUIO [JapBuHa.

. Kak npoucxoaut Tpancnopt BeliecTB yepe3 MeMOpaHy KIeToK?
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Y CTpolCcTBO COBPEMEHHBIX ATAJJOHOB BPEMEHH.

MpeicnenHble SKcnIepuMeHThI DiiHIITelHa-1logoneckoro-Po3ena.

Kak st monumaro Teoputo 6MOXMMHUYECKOI 3BOTIOIUH?

Buorenernueckuii 3akon Mrosuiepa u I'ekkens. OHTOreHe3 U GUIIOTreHes.
3ayem Makc [1naHk BBes CBOIO KBAHTOBYIO THIIOTE3Y?

CX0ACTBO U pa3inyue KIETOK PACTCHHUI U JKUBOTHBIX.

Kak s nonumaro npunuuisl Bepudukanuu u panbcuduranuun? IIpumepsr.
Kak BO3HMKaIOT IBETHBIE MTOJIOCHI HA MACIISIHBIX TUICHKAX B JIyXKe?
ITepBbie MUHYTHI 3apoxkaeHU Beenennoi nmo Teopuun bosbiioro B3psisa.
Ourponust. [Ipumepsl mpoiieccoB, B KOTOPBIX U3MEHSIETCS SHTPOIIHUS.
Crneunduka OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB B KIIETKE.
MaruautHoe nosie 3emid. CoTHeUHBIN BETEp U MarHurocdepa 3emiu.

MCTOHBI HN3MCPCHUA OYCHb MAJIbIX U OUCHb OOJIBIIIHX paCCTOSIHI/If/'I.

Hcnonp30BaHne 3aKOHOB COXpPaHCHUA UMITYJIbCAa U DOHEPI'UU B HaIleH KU3HH.

Mopnens pocta Hacenenus 3emun no C.I1. Kanune.

YTto Takoe KOCMHUUYECKHE CKOpOCTI/I? Ha xakoM OCHOBaHHM OHU BBEIYHUCIISIOTCA?

3aKoH AeiCTByOIUX Macc B XUMuU. [Iprumepsl.

Uro yTBepkaan ApUCTOTENb O ABMKEHUU U IPUYMHE JBUKCHUS?
OBomonus GOpM KU3HU HA 3eMiIe OT aHA3POOHBIX K adPOOHBIM.

UYrto Takoe 0THOBPEMEHHOCTh COOBITUI? Paccyxnenus DWHIITeHA.
buonenos, 6MoreHoneno3, 0MoKocHoe 1 OMoreHHoe BemecTa. [Ipumepsr.
Ousznyeckue onbiThl KaBenauma u Kynona.

Kot Hlpenunrepa. Kakas npob6iiema ¢pusuku o0cyxmaercs?

BunoBasi mpoaoKUTENBHOCTD )KU3HH YelloBeKa. MeXaHU3Mbl CTapeHusl.



[IpaBuia aTTecTaliuu CTYJEHTOB MO TUCIUIUINHE
«KOHHCHHI/II/I COBPEMCHHOI'0O €CTCCTBO3HAHU A
C UTOTOBOM arTecTanueil B popme 3auera.

1. PeiiTunr cryaentra R mo xkypcy «KoHuenuuu COBpeMeHHOr0 €CTeCTBO3HAHMS CKIIa/IbIBACTCS U3
peiTHHroB 3a R 3a TekyIryro paboTy B ceMecTpe U UTOroBOro peiitunra R, = 3a 3aueTHyo

paGOTy: R = RmeK + RMWOZ

ITpu 3TOM MakcuManbHOE YKCIIO OAJIOB COCTABIISAET:
R =80, R =20, R_.=R +R =80+20=100

meK.MaKkc UMmMoe.Maxkc Mmaxkce mekK.maxkc umoz.maxkc

2. Tekymasi aTTecTalus CTy€HTa 110 Kypcy «KOHIenInu COBpeMEHHOT0 €CTECTBO3HAHUS»
3a TeKylIyo yueOHYI0 1eATeIbHOCTh HAUUCISETCS CIeAYIoIee YUCio 0aaioB

VYyeOHas aedarenpHoCcTh | Pabora B ayauropuu
CTyIEHTa (Ha JEKUMAX, TPAKTUIECKHX
3aHSTHUSX )

KonTponbnas padota

MaxkcumanbpHO€E 4nciIo
40 40
0aJIJIOB 3a ceMecTp

MHUHUMATBHOE YHCIIO
20 20
0aJIoB 3a cCeMecTp

MunumanbHoe yrciio 6amuios (40) ompeaenseT T0MycK K 3a4eTy.

3. UToroBas arrecranus CTy/IeHTa

CryneHtbl, HaOpaBIIME 3a TEKyLIyl0 paboTy B CeMecTpe YuciIO OalyloB HE HHXKe
MUHUMaIBHOTO (0T 40), nOoIycKarTCs K 3a4eTy. 3a4eT CYMTACTCS CIAaHHBIM, €CIIM CTYIEHT Ha 3a4eTe
nosyyust Oosee 9 GayioB. MakcuManbHOE 4HMCIO OaioB, KOTOPbIE CTYJEHT MOXET HOJIY4YUTh Ha
3adere, paBHoO 20.

CryneHTsl, HaOpaBIIMe 3a TEKYIIYI0 pa0oTy B ceMeCTpe YHMCII0 0alIOB HUKE MUHUMAIbHOTO
(0 - 39), He nonyckarotcs k 3auery. OHM MOJy4YarOT OLEHKY F - «HEeymoBIEeTBOPUTENLHO O3 mpaBa
nepeciaun» U TEPSIOT CBOM TEKYLIUI pelTHHI. Taknue CTyAeHTh MOTYT H3y4yaTh Kypc «KoHuenuuun
COBPEMEHHOI0 €CTECTBO3HAHM» IOBTOPHO Ha IUIaTHOW ocHOBe. llocie MOBTOPHOrO H3Yy4eHHUS
JUCLUIUIMHBI CTYACHT MOXKET MOJIY4YHUTh 3a4eT ¢ 000 oneHkoi mkansl ECTS.

ITo cymme Tekymiero peiitunra (yueOHas padoTa B TEUEHUE CEMECTPa) U UTOTOBOTO pEHTHHTA
OIIPEAEIISAETCS, CEMECTPOBBII PEUTHHT 1O Kypcy «KOHLENIuu COBPEMEHHOIO €CTECTBO3ZHAHUSA» U
BBICTABJIIETCS OLIEHKA B COOTBETCTBUU C
Hono:xennem o 6a/1bHO-peTHHIOBOM cucTteme (BPC) onenku nocTuaxennii crynearos HI'TY:




XapakTepucTHKA padoThl CTYIeHTa
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«OTIUYHO» - pa60Ta BBICOKOI'O Ka4CCTBA, YPOBCHD BbIIIOJIHCHHA OTBCHACT
BCEM TpeOOBaHMSAM, TEOPETHYECKOE COAEp)KaHHE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 MpoOesioB, HeOOXOMMbIE TPAKTUUYECKNE HABBIKA PabOThHI
C OCBOCHHBIM MaTepualioM C(HOPMUPOBAHBI, BCE MPEIYCMOTPCHHBIC
HporpaMMoii 0OydeHusl ydueOHbIC 3aJaHusi BBINOJHEHBI, KAa4eCTBO HX
BBIIIOJIHCHUSI OLICHEHO YHCIIOM 0aJUIOB, OJIM3KMM K MAKCUMAIBHOMY

90-100

A+

OTJIUYHO

«OugeHp Xopomio» - paboTa XOpoIlas, YPOBCHb BBIIOJHECHHS OTBEYACT
OOJIBIIMHCTBY TPEOOBAHMI, TEOPETUYECKOE COJACPIKAHHE Kypca OCBOCHO
MOJIHOCTHIO, 0€3 MpoOesioB, HE0OXOAMMbIC HABBIKK Pa0OTHl C OCBOCHHBIM
MaTepUajoM B OCHOBHOM C(OPMHUPOBaHbI, BCE MPEAYCMOTPCHHBIC
nporpaMMoil OOydYeHMsI 3aJaHHs BBINOJHEHBI, Ka4eCTBO BBIMIOJHEHUS
OOJIBIIMHCTBA M3 HUX OIEHEHO YHCJIOM 0OajuioB, OJHM3KUM K
MaKCHMaJbHOMY

80-89

3a4YTEHO

XO0pOoIo

«X0po1110» - YPOBEHb BBIIIOJHEHUS pabOThl OTBEYAET BCEM TPeOOBAHUSM,
TEOPETUYECKOEe COJECpKAHUE Kypca OCBOEHO IOJHOCThIO 0e3 Mpobesos,
HEKOTOpbI€ IMPAKTUYECKHE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepUaloM
c(OpMUpPOBaHbl HEJOCTATOYHO, BCE MPEAYCMOTPEHHBIE IPOrpamMMOi
oOydeHuss y4yeOHbIE 3a/laHusl BBIIIOJIHEHBI, KAY€CTBO BBIIIOJHEHUS HU
OJIHOTO M3 HUX HE OLICHEHO MUHUMAJIbHBIM YHCIIOM 0aJlJIOB, HEKOTOpPbIE
U3 BBINOJIHEHHBIX 33J[aHUH, BO3MOXKHO, COJIEPIKAT OUIHOKH

70-79

XO0pOoIo

«Y 10BJIETBOPUTEIBHO» - YPOBEHb BBINOJIHEHHUS] pabOThl OTBEYAET
OOJIBIIMHCTBY OCHOBHBIX TPEOOBaHUM, TEOPETUUECKOE CO/IEPKAHUE Kypca
OCBOCHO YaCTUYHO, HO IPOOEIBl HE HOCAT CYIIECTBEHHOI'O Xapakrepa,
H€06XOI[I/IMI)I€ MMPAKTUYCCKUC HABBIKU pa6OTI)I C OCBOCHHBIM MaTCprajioM
B OCHOBHOM C(OPMHPOBAHBI, OOJIBIIMHCTBO IPETYCMOTPEHHBIX
nporpamMmMoil 0OydeHusl y4eOHBIX 3aJaHUi BBITIOJHEHO, HEKOTOPHIE BUIBI
Sa]j[aHI/II\/'I BBIMTOJIHEHEI C OIITMOKaMH.

60-69

3aYTECHO

YAOBJI

«IlocpencTBeHHO» - paboTta cnabasi, ypOBEHb BBITIOJIHEHUS HE OTBEUYaET
OOJBIIMHCTBY TpeOOBaHMI, TEOPETUUYECKOE COMAEp)KaHHE Kypca OCBOCHO
YaCTUYHO, HEKOTOPBIEC MPAKTUYECKUE HABBIKU PabOTHI HE C(HOPMUPOBAHBI,
MHOTHE MPEeyCMOTPEHHBIE TPOrpaMMoOil 00yueHusl yueOHbIe 3a/laHusl He
BBITIOJTHEHBI, MO0 KAaueCTBO BBHIMOJIHEHHS] HEKOTOPHIX U3 HHUX OIEHEHO
YHCIOM 0aJIOB, OM3KUM K MUHUMAJIbHOMY

50-59

«HeynoBneTBOpUTENBHON (c BO3MO>KHOCTBIO nepecaadn) —
TEOPETUYECKOE COAEP)KaHHE Kypca OCBOEHO YaCTUYHO, HEOOXOAMMBIE
NPaKTUYeCKHE HaBbIKM pPa0dOThl HE C(OPMUPOBaHBI, OOJIBIIMHCTBO
IOPEIYCMOTPEHHBIX MpPOrpaMMoil 00ydeHHus Yy4yeOHBIX 3aJaHUN He
BBINOJIHEHO, MO0 KauecTBO UX BBIIOJHEHUS OLIEHEHO YHUCIOM Oalos,
OMM3KMUM K MUHMMAaJIbHOMY; IPH JONOJHHUTENBHOM CaMOCTOSTEIbHON
paboTe Hajx MaTepHaJoM Kypca BO3MOXKHO TIOBBIIIEHHE KauecTBa
BBITNIOJIHEHMs] YUeOHBIX 3aJaHH.

25-49

FX

HeyT

«HeynoBneTBOpUTEIBHOY (6e3 BO3MOXKHOCTH  TI€pecaayn) —
TEOPETUYECKOe  COJEepXKaHWe  Kypca  OCBOEHO,  HEOOXOAWMBIe
MPAKTUYECKHE HaBBIKU PaOOThl HE CPOPMHUPOBAHBI, BCE BHINOJHEHHbBIE
ydeOHbIE 3amaHus CcoAepXaT TrpyOble OIMMOKH, JOTOJTHHUTEIIbHAS
camocTosTelbHas padoTa HaJl MaTepraioM Kypca He IPUBEIET K KaKOMY-
100 SHAYMMOMY HOBBINICHUTIO KAYCCTBA BBIMMOJIHCHUA yqe6HBIX 3aJIaHI/II\/'I

0-24

HEe 3a4YTEHO




