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1 Heab u 3a71a4u U3y4eHUs AN CUUIINHBI

ens wu3ydeHUs AUCHUIUIMHBI — (OPMHUPOBAHUE CIICIMAINCTA HMMEIOIIETO IEJIOCTHOE
MPEAICTABICHHUE O MPOLIECCAX U SIBJICHUSAX, IPOUCXOIAIIUX B 5KMBOM M HEKUBOU MPUPO/IE; TOHUMAIOILIETO
BO3MOKHOCTH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHMS; YMEIOIIETO UCIO0JIb30BATh HAYYHbBIE METO bl
MO3HAHMS, KOTOPHIE CTABUT MOCTOSIHHO MEHSIONIUICS MHp; MPEICTABIISIONIEIO OOIIYI0 COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUPA.

3amaun JUCHUILIAHLI:

—(hopmMupoBaHUEe TIPEACTABICHUA O KIIFOYEBBIX OCOOCHHOCTSX CTPAaTETHH €CTECTBEHHOHAYYHOTO
MBIILJICHUS;

—IMOHUMAaHUE CTYAECHTAMH CYIIHOCTU TPAHCIUCIUIIMHAPHBIX U MEXIUCIUIUIMHAPHBIX CBA3CH U
UJIed M BAKHEHMIIMX ECTECTBEHHOHAYYHBIX KOHLENUWWA, JICKAIUX B OCHOBE COBPEMEHHOIO
€CTECTBO3HAHMS,

—(hopMUpOBaHKUE TIPEJCTABICHUN O CMEHE THUIIOB HAYYHOW PAIMOHAIBHOCTH, O PEBOJIOIUAX B
€CTECTBO3HAHUHU U CMEHE HAYYHBIX MapaJurM Kak KJIFOYEBbIX 3TAlOB Pa3BUTHSI €CTECTBO3HAHMS;

—TOHMMAaHUEe CHEIU(PUKNA €CTECTBEHHOHAYYHOTO M TYMaHUTAPHOTO KOMIIOHEHTOB KYJIbTYpHI, €&
CBs13el ¢ 0COOEHHOCTSIMHM MBIIIICHHI;

—CO3/IaHK€ MPEANOCHUIOK Jisi PAa3BUTHS 3aJI0KEHHOTO B KaXKJIOM UYEJIOBEKE MHTEIICKTYaJIbHOTO
MOTEHIIMaNa, CIOCOOCTBYIONIEr0 MPO(heCCHOHATLHOMY M TUYHOCTHOMY POCTY.

2 MecTo AucuMILUIEHBI B cTpyKType OITIOII BO

Hucuunnuna b1.6.15 «EctecTBeHHOHayyHasi KapTUHAa MHpa» OTHOCHTCA K 0a30BOM 4YacTu
y4eOHOro IJIaHa.

JucuumuimHa u3ydaercs Ha 2 Kypce, B 3 ceMecTpe.

JUig n3y4eHust JUCLUIUIMHBI TPpeOyeTCs: U3yuyeHue NUCLUUIUIMH 0a30BOM yacTu yueOHOro IjaHa, a
TaKXe JUCLUIUIMH BapUaTUBHOM YacTHU y4yeOHOrO IJIaHa ¥ TUCLMILIIMH IO BBIOOPY CTYAEHTOB.

OcBoeHME JaHHOW JMCLUMILIMHBI TakXe HEOOXOAMMO Il NPOXOXKJIEHUS Yy4yeOHOH U
IIPOU3BOJCTBEHHON IIPAKTHK, IIOJTOTOBKH CTYAECHTOB K FOCYIapCTBEHHON UTOINOBOM aTTECTALlUU.

WN3ydyennto guctumuinael b1.6.15  «EctecTBeHHOHayuyHass KapTMHAa MHpa» MPEIIECTBYET
OCBOCHHE TUCIMIUIMH (ITPAKTHUK):

b1.5.09 Bo3pactHas anaTomusi, (PU3HOTIOTHS ¥ OCHOBBI BAJICOJIOTHH;

b1.5.10 OcHOBBI MEAUITMHCKUX 3HAHWIM;

b1.B.19 Kynbrypomorus.

OcBoenne nucuuminnsl b1.6.15 «EcTrecTBeHHOHayuHas KapTHHA MUPay SBIISETCS HEOOXOIMMOM
OCHOBOM JIJI51 TOCTIEYIOIIETO U3YUCHUS JUCITUTUIMH (TTPAKTHUK):

b1.5.01 ®unocodus;

b1.b5.12 UndopmanrionHbie TEXHOJIOTUU B 00pa30BaHUY;

b1.5.14 OcHOBBI MaTeMaTH4YeCKON 00pabOTKH MH(OPMAIIIH.

Ob6nacTh npodeccuoHaIbHON AESITENbHOCTH, HA KOTOPYIO OPUEHTHPYET JUCIUIUINHA

«EcTecTBeHHOHAy4YHass KapTHUHA MHUPay, BKIIOYAET: 00pa3oBaHKe, COLMANBHYIO Chepy, KyJIbTYypy.

OcBoeHME AUCUMIUIMHBI TOTOBUT K paboTe cO CIeAYIOUMMH 00bEeKTaMU HpogecCHOHaTbHON
JESATEIIBHOCTH

— oOy4eHue;

— BOCIIUTaHHUE;

— pa3BUTHE.

B nmpouecce wu3yyeHHMs AUCHUILUIMHBI CTYACHT TOTOBUTCA K BUAaM MNpodhecCHOHAIbHOM
NEeSATeNIbHOCTH M peleHuIo MpodeccnoHanbHbIX 3anad, npeaycMoTpeHHbix OI'OC BO u yuebHbIM
IUTAHOM.

3. TpeGoBaHus K pe3yjbTATAM OCBOEHHS TUCHUINIUHBI

[Ipouiecc m3ydyeHusl AUCUMIUIMHBI HAIpaBleH Ha (QOPMHUpPOBAHUE KOMIETEHIMH M TPYIOBBIX
byukuii  (mpodeccuonanpHbll  craHgapT Ilemaror (memaroruueckas JAeATEIbHOCTH B cdepe
JIOIIKOJILHOTO, HAYaJlbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHUs)
(BocmiUTaTENb, YUYUTEIND), YTBEPKICH MPUKA30M MUHHCTEPCTBA TPY/la U COLMATBHOMN 3amuThl NoS44H oT
18.10.2013).

BrinmyckHEK H0KeH 001a1aTh CIeayIIUMA 00eKynbTypHbIME KoMreTeHusaMu (OK):

OK-1. cioco0HOCTHI0 HCII0JIB30BATH OCHOBBI (PHJI0COPCKHUX U CONUOTYMAHUTAPHBIX 3HAHUI
nJisi GopMHUPOBaAHMSI HAYYHOTO MHUPOBO33pEeHMSsI
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OK-1 cmocoOHOCTEIO

M CITIOJIB30BATh OCHOBBI
bunocockux u
COLIMOTYMaHUTAPHBIX 3HAHUM IS
(hopMHUPOBaHHS HAYIHOTO
MHUPOBO33PEHUS

3HATh:
— OCHOBHBIC 3Talbl Pa3BUTHs €CTECTBO3HAHUS U OCOOCHHOCTH|
COBPEMEHHOTO €CTECTBO3HAHMS,
— OCOOGHHOCTH  €CTECTBEHHOHAyYHOH U
COCTABJISAIONICH KYJIBTYPHI,
— CTPYKTYPY, YPOBHH U METOJIbI HAYYHOTO [IO3HAHHS,;
YMETh:
— IPEACTaBISITh 3HAHUS KaK CHUCTEMY JIOTHUECKH CBS3aHHBIX]
OOIINX M CHECIHUATBHBIX TIOJIOKEHUH HaYK;
— IPUMEHSTh T[IOJIyYCHHBIC 3HAHHWS M ONEPUPOBaTh HMH B
[MOBCEAHEBHOM XU3HU,
— 00OCHOBBIBaTh POJIb U MECTO E€CTECTBO3HAHMS B Pa3BUTHUHY]
KYJIbTYPHI;

BJIAJICTh:
— HaBBIKAMU E€CTECTBEHHOHAYYHOI'O MBIIUICHUS U CIIOCOOaMH
HAYYHOTO MO3HAHUS MHpPA M TPUMEHSTH TOJyYCHHBIC 3HAHUS B
podecCHOHATLHOM JIeATEIILHOCTH;
— HaBbIKAMHU [IOMCKa, CcOOpa, CHCTEMAaTHU3allMd W aHaJU34
MHGbOpPMAIIMK 10 HCTOPUH Pa3BUTHSI €CTECTBO3HAHUS.

T'YMAaHUTapHOU

OK-3. crnoco0HOCTBIO HCMO0JIb30BATH €CTECTBEHHOHAYYHbIE U MaTeMaTHYeCKHe 3HAHUSA 1JIA
OpPUEHTHPOBAHUSI B COBPeMEeHHOM HH(GOPMALMOHHOM NPOCTPAHCTBE

OK-3 ciocoOHOCTBIO
MCIIOJIB30BATh
eCTeCTBeHHOHay‘IHI)Ie nu
MaTeMaTUYeCKUe 3HAHUsS IS
0pI/I€HTI/IpOBaHI/I$I B COBpCMCHHOM
MHGOPMALIMOHHOM IIPOCTPAHCTBE

3HATh:
— KOCMOJIOTHYECKHE MOJCIH TPOUCXOXKICHUS W DBOJIIOIUH]
BcenenHoi;
— KOPIYCKYJSIPHYIO U KOHTHUHYaJbHYIO TPAAMIIMIO B ONMHCAHUY
[IPUPOJIBI;
— COBPEMCHHOE TIPEJICTABIICHHME O CTpOEHHWU BceneHHOM,
rajiakTuK, COJIHEYHON CHUCTEMBI, 3BE€3]] U JIPYrUX KOCMHUYECKHX
00BHEKTOB;
— OCHOBHBIE IIOJIO’KEHUS yueHus o buocdepe;
— 0COOEHHOCTH OMOJIOTMYECKOTO YPOBHS OpraHU3alliy MaTepHH,
TUTIOTE3bl TIPOUCXOXKJICHUS KU3HHW, BAKHEHIIHE MPUHITUIIB]
OMOJIOTUYECKON IBOTIOINH;
— MEPapXHUI0 AJIEMEHTOB MAaT€PUU OT MUKPOMHpA JI0 MAKpPO - H|
Meramupa;
— B3aMMOCBSI3b  MEXIYy  (PU3MUYECKUMH,
OMOIOTHYECKUMHU MTPOIIECCAMU;
— TIPUHIUTIBEI CHCTEMATHKH JKUBBIX OPTaHU3MOB, OMOJIOTHIECKOE
pazHoOOpa3ue W €ero poilb B COXPaHEHWU YCTOHYHBOCTH
orocdepsr;

YMETh:
— OPHUEHTHUPOBATHCA B COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MCCIICIOBAHMSIX M KPUTHYECKU OIEHUBATh TMOJYyUYEHHYIO U3
Pa3HBIX HMCTOYHUKOB HMH(POPMAIMIO  €CTECTBEHHOHAYYHOTO
CO/IepXaHusl, €€ COOTBETCTBUE HOPMaM Hay4YHOH JIOCTOBEPHOCTHU
1 00BEKTHBHOCTH;
— TPaMOTHO KOMMEHTHPOBATh OCHOBHOE COJIEpKAHUE
KOHKPETHBIX HAYYHBIX TEOPHH M OCHOBOMOJIATAIONIUX HAyYHBIX
KOHIISTIITHM;
BIIQJICTh:
— HaBBIKAMH €CTECTBEHHOHAYYHOTO MBIIUICHUS M CIIOCO0aMu
HAay9IHOT'O TO3HAHUS MHpA U TMPUMEHSATH MOJYUYCHHBIC 3HAHUS B
MpoecCHOHANBHON  NIeATENbHOCTH;- HaBBIKAMH IIOMCKa U]
aHaTM3a MHPOPMAIIMH O PA3BUTHH €CTECTBEHHOHAYYHOTO 3HAHUS
1 MCIIOJh30BaHKE €ro B 00pa3oBaTeabHON U MpodeccruoHaIbHOMH
eI TeIIbHOCTH.

XUMHNYECKUMU H

4. O0beM IMCHUILIMHBI M BUAbI y4eOHOH padoThl
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Bcero Tperuit

Bun yueGHO# paboThI 4acoB cemecTp
KonrakTHasi pa6ora (Bcero) 36 36
Jlexmun 18 18
[TpakTuyeckue 18 18
CamocrosiTesibHas padoTa (Bcero) 36 36
Bujabl npoMe:XyTOYHOI aTTecTANMU

3auer +
OO0umasi Tpy10€eMKOCTh Yachl 72 72
OO0masi TPy10€eMKOCTh 3a4eTHbIE eIUHUIIbI 2 2

5 Copep:xkanue QU CHUNTHHBI

51.Conep:kanne MoayJaeid TUCHUIIAHBI

Mopyas 1. BBenenue B puiiocopuio HayKu:

[Tonsatne Hayku. Crnenuduka HAy4IHOTO 3HAHHUSA. OMIUPUYCCKUN W TEOPETHYECKUU YpPOBHU
Hayku. EcrecTBeHHOHay4Hasi M TyMaHuUTapHas KyibTypbl. Hayunsiit metoa. Knaccugukanus HayqHbIX
METOJI0B.

Bo3HukHOBeHME Hayky, dTanbl ee pa3BuTus. Crenuduka HayqyHOro MO3HAHUS (Hay4YHOTO 3HAHUS
U METOJIOB €ro IMOJIy4eHHUs) IO CPaBHEHHIO C JAPYIrMMH BHJAaMHM No3HaHus. Knaccuyeckuil uiean
HaYYHOCTH U ero (opmMbel. OOOCHOBAHHOCTH, J0KA3aTENbHOCTh, HHTEPCYOBEKTHBHAS MPOBEPSIEMOCTb,
CHUCTEMHOCTh Hay4yHOro 3HaHus. Juddepenuuanus Hayk. OHTOIOTHYECKOE OCHOBaHME: pa3HOOOpasue
GopM [BHKEHUS M BMJIOB MarepuHu. ['HOCEOJOrMyeckoe OCHOBaHHUE: MNPEAMETHBIN, aO0CTPaKTHBII
xapaktep o00bekToB Hayku. ColManbHOE OCHOBaHME: OOLIECTBEHHOE pas3felieHue TpyJa.
MeTtoponorndeckoe OCHOBAaHHE: CHEHMU(PHUIHOCTH METOA0B. EcCTecTBEHHOHay4YHas W TyMaHUTapHas
KyJIbTypbl. Puinocodust ¥ KOHKpeTHbIE HayKu. Puocoust Kak HEOTheMJIEMbIN KOMIIOHEHT KOHKPETHBIX
Hayk. [Ipo0nema nHTErpanuu u eTMHCTBA HAYKH.

Hayka kak no3HaBaTellbHas [EATENBHOCTh M COLMAIbHBIA MHCTUTYT. CTpyKTypa Hay4dHOU
JIeATEIbHOCTH, €€ LeJIb U CpeAcTBa. Mneansl U HOPMBI HAy4HOW JEATEIBHOCTH, MX HMCTOPUYECKUHI
xapakTep. BHYTpeHHSS CTpyKTypa IMO3HaBaTENIbHBIX H/IEATOB U HOPM HCCIEIOBaHMSA: OOBACHEHHS U
OMMCAHUs, J0KA3aTeIbHOCTH U 00OCHOBAHHOCTH 3HAHMUS, TOCTPOEHUS U OPraHU3alMy 3HAHUS.

@Oynkiun Haykd. [lo3HaBartenbHass (yHKIMS HayKd. YHHUBEpPCAJIbHBIH XapakTep Hay4HOIo
no3HaHus. HayuHble 3HaHUS B CTPYKTYpE YEJIOBEYECKON JESATENbHOCTH.

Pa3BuTre Hayku u Hay4Has peBontonus. Hayunas peBomronus Kak U3MEHEHHE PAallMOHAIbHOCTH.
Wcropuyeckue  Tumbl  palMOHAIBHOCTH:  KJIAacCHYECKas  palMOHAIBHOCTb,  HEKJIacchyecKas
palMOHaIBbHOCTD, TIOCTHEKIACCUYECKAs! PALIMOHAIIBHOCTD.

Hayunblie npo6sieMbl Kak pe3ysbTaT COIHMabHO-UCTOPUYECKOM MPaKTUKN U BHYTPEHHEH JIOTUKU
pa3BUTHS HayKd. THUMOJOTMS HAy4HBIX MpoOseM: NpoOJIeMbl, CBS3aHHbIE C BBIIBIEHHEM HOBBIX
SMIUPHUUECKUX (DAKTOB M 3aKOHOMEPHOCTEW; MpOOJEMBbl, CBSI3aHHBIE C CO3JaHMEM HOBBIX CPEICTB
no3HaHusi  (YCTaHOBOK, NpUOOpPOB, METOJOB); MpoOOJEMBbI, CBA3aHHBIE C  pa3BepPThIBAHHEM
TEOPETUYECKOI0 COACPKAHUSI HCXOAHBIX INPUHIUIOB; MPOOJIEMBbl, CBSI3aHHBIE C B3aUMOJICHCTBUEM
pasIMYHBIX HAy4yHBIX TeOpUi; (QyHIaMeHTaldbHble NPOOJIEMbl, 3aTparvBarolIMe MHUPOBO33PEHUE;
KOMILJIEKCHBIC TTPOOJIEMBI.

OBomronus HayyHoro Meroaa. Merononorusa Apucrorens, [anunes, DUHIITENHHA KaK OTpakeHUE
HaTYpPUI0COPCKOro, MEXaHHUCTUYECKOTO, KBAHTOBO-TIOJIEBOIO ONHCAaHUS HEKHWBOM MpUpoabl. Poib
JOTMKM W MHTYUIIUM B TMO3HAaHUHM. MaremaTuka Kak S3bIK HayKH. OTHOCHTEIBHOCTh M aOCOIIOTHOCTH
€CTECTBEHHOHAY4YHBIX 3HaHUI. CTpyKTypa COBPEMEHHOI0 ectecTBO3HaHus. OCHOBHBIE 3Talbl Pa3BUTHS
¢u3nueckoil KapTUHBI MHUpa: MeXaHWYecKas KapTHHAa MHUpPa; SJCKTPOMAarHuTHas KapTHMHA MUDA;
peBouroniust B pusuke Ha pyoexke XIX—XX BB.; OCHOBHBIE YepPThl COBPEMEHHON (U3NYECKON KapTUHBI
MHpa; He3aBEPIIEHHOCTh €IMHON HAyYHOH KapTUHBI MHupa. HayuHas kapTHHa MUpa Kak crenu(uyeckuii
KOMIIOHEHT HayYHOTO 3HaHUS, KaK HHTETrpaJIbHbIM 00pa3 NeiCTBUTENILHOCTH; €€ CTPYKTypa U QYHKIINH.

YacTHOHAy4YHbIE KapTUHBI MUpa: pU3NUECcKasi, XUMUYECKas, aCTPOHOMHYECKasi U OMoIoruyeckast
u 1p. Ponb ecrecTBo3HaHus B (GOpMUPOBAHUM HAYYHOU KapTHUHBI MUPA.

Moayas 2. YacTHbIe BOPOCHI COBPEMEHHOI0 €CTECTBO3ZHAHMS:

BoznukHoBenue ¢usuku. OcobeHHOCTH (U3MKH Kak (QyHIaMeHTanbHOM Hayku. B3aumocBs3b
(GU3UKU C IPYrUMHU HayKaMH €CTECTBO3HAHMUS.

[TonsTue pusnyeckoit kapTUHBI MUpa. MexaHuCcTHYeCKas KapTHHa MUpPa ee puHIuIbl. Brman I
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lamunes, U. Kemnepa, X. I'toiirenca, M. HpioToHa B co3jaHMe MEXaHUCTUYECKON KapTUHBI MUpA.

OnekrpomarauTHas kaptuHa (OMKM) mupa m ee npunnumnbel. Bxmag M. ®apames u Jx.
Makcsemna B coznanne DMKM.

KsanToBo-nonesas kaptuHa mupa (KITIKM): usmenenne npencraBieHuid 0 MPUIMHHOCTH, POJIHA
HaOJro1aTelNs, MaTepUn, BPEMEHH U TIPOCTPAHCTBE.

XapakTtepuctuka Metona (usnueckoro mno3Hanud. dusmka kak nepsas cHOpMUPOBABIIASLCS
OIbITHAs HayKa.

[IpoGnema nBukeHHs B HaydHOM 3HaHUMU. KoHIENuuu ManbHOACHCTBUA U OJIM3KOAEHCTBUA.
SBnenus gudpakumu U uHTEpdepeHunu cBeToBbIX BOJH. (Co371aHME KBAHTOBOM MEXAHUKH.
KopnyckynspHo-posHoBoit nyanusm Jlym pge bpoitnsg. I[lpuHuun g0onmodMHUTEILHOCTH, TPUHLIMI
HEOIpeaeIeHHOCTEH, (yHIaMEeHTaIbHbIC BU/IbI B3aMMO/ICHCTBHSI, KBAHTOBAS CTATUCTHKA.

®dopmupoBanre xuMuM Kak Hayku. Bkian P. boitis, A. JlaByasse, U. Puxtepa, XK. Ilpycra, JIx.
Janbrona, A. ABoraapo B pa3BUTHE XUMUU

Y4yeHue 0 cocTaBe BEIIECTB, MOHATHE XHMHUYECKOTO 3JIEMEHTa, XUMHUYECKOTO0 COEAMHEHUS,
nonumepa. [lepuonnueckas Tabnuia xumuueckux neMeHToB . 1. Menneneesa.

[loHsTHS O BaJEHTHOCTH, XMMHMYECKON aKTUBHOCTH, XMMHUYECKON CBS3U. XapaKTepUCTUKU
XUMHUUYECKOHN CBsI3U. BUibl XMMHUECKOH CBs3U (BOLOPOAHAs, HOHHAs, KOBAJIEHTHAsI, METAJUIMUECKas) UX
OCOOCHHOCTH.

MmorooOpa3ue mupa ranaktuk. Kocmonorndeckue monenu Bceenennoit. ['opsuas Beenennas.
DneMeHTapHbIe YacTHIBI U TpoucxoxaeHue Bcenennoil. OObscHeHue oOpa3oBaHHs CTPYKTYpP BO
Bcenennoii. «bomnpiioil B3pbIB» IMpoTOMaTepuu. OBOJIOLMS M Tumbl 3BE3N. Kparkue cBeneHus o
CTpoeHUH | 3BoroNMs Hamel ["anaktuku. [IpoucxoxaeHue mianer conmHedHol cucteMbl. OCOOEHHOCTH
oOpa3oBaHMsl Hallled IUIaHEThl. 3€MJIl KaK OTKpbITas, HEPaBHOBECHAs, JUCCHUIIATUBHAs CHUCTEMA.
Oosmrorus utocdepsl, ruapocdepsl u atMmocdepsl 3eminn. JHepreruka 3eminn. Marautocdepa 3emin.

Opranuzanus U 3BOJIOLUS JKUBOM NIPUPOJBI KaK OObEKTa HM3ydEHHs] OMOJIOTMYECKOM HayKH.
[Tonsitue «kuBoro». Crneunduka U CUCTEMHOCTh KUBOTO. JKH3Hb Kak OHOJOTHYECKHI KpYyroBOPOT
(BelecTBa, SHEPruu U MH(GOpPMaLMK) U KaK CUCTEMA YpOBHEH opraHn3zoBaHHOCTU. JKH3HB Kak Mpoliecc
pa3BUTHUSA: OHTOTeHe3 U (punoreHe3. KineTku kak OCHOBa €IMHCTBA KUBBIX OPraHU3MOB.

Passutne sBomonumonHbix uaed. Y. JlappuH u ero sBomounuoHHas Teopus. [lpumHnumn
€CTeCTBEHHOro oTOopa. CHHTETHYeCKasi TeOpUs SBONIONUH. MUKPOIBOIIONUS U MaKPOIBOIIONHMS, UX
0COOEHHOCTH. BonHBI 4YMcleHHOCTH, H30MALMA Kak (akTopbl MHKpolsBoiouuu. HacnenctBeHHas
U3MEHYMBOCTh U ECTECTBEHHBI OTOOp Kak JBUXKYIIHME CHJIBI 3BOJIOUMU BHUA0B. COBpEMEHHBIE
npeJcTaBieHus 00 3BOMOIUH. CBS3b 3BOJIIOIMH KUBOTO C 3BOJIIOIMEN 3eMIIH.

I'enernka Kak Hayka, IOHITHE U €€ CTPYKTYypa. DTalbl CTAHOBJICHHS TEHETUKU U UX JOCTH)KCHHUS.
I'en u reneTnueckuit Koja. 3aKOHBI FTeHETUKU. MoneKysipHas OMoJorus, TeHHas HHXeHepus. buoatuka.

OKoJorus Kak HayKa, INOHATUS U CTPYKTypa. DTallbl pa3BUTUS HAYKH. METOnAbI HCCiIel0BaHUS
9KOJIOTMH. 3aKOHBI DKOJIOTUU. DKOCUCTEMBI. DKOJIOTUYECKasi CUCTEMa. JKoJIorndeckas cpefia v (hakTopbl
CpeJibl, BIUSIOLINE HA 3I0POBbE YEIOBEKA.

buocdepa, e€ crpykrypa u ¢ynkumu. Yuenune B. M. Bepuanckoro. VMcnonb3oBanue sHEpruu
KUBBIMU OpraHuzMamu. buotudeckuit KpyroBopot. Mojienb OTHOIIEHUH XUITHUK — )K€PTBA U CUMOMO3.
MopenupoBanue GUOIIEHO30B C YYETOM BO3CHCTBUS TEXHOCHEPHI.

AnTponorenes. IIpyHIMIMAIBPHOE CXOJICTBO JBOJIOLUM YEJIOBEKA U JPYTMX BHIOB >KMBOU
npupobl. JlelicTBue OCHOBHBIX ()aKTOPOB SBOJIIOIMM B COBPEMEHHBIX YEJIOBEYECKUX MOMYJISALIUAX U
BO3MOXHBIE ITyTH 3BOJIIOIMU YEIOBEKa B OYAYIeM: CHI)KEHHE 3HAU€HUSI MHOTUX (DaKTOPOB ABOJIOIMU
(ecTecTBEHHOT0 O0TOOPA, U3OJSAINH, YUCIEHHOCTH), IEHCTBUE MYTAIlMOHHOI'O IIpoliecca. AHTPOIIOT€HHOE
BO3/ICIICTBUE YEJIOBEKAa Ha NPUPONY. DKOJOTMUECKHMH KpU3HC. 3aKOHBI IKOJIOTMH. B3ammoneictBue
OPTraHU3MOB C OKPYKaIOIIEe Cpe1on.

OcobeHHOCTH ~ CHHEpreTWMKH Kak Hayku. CuHepreTMka — Hayka O  CJOXHBIX
CaMOOPTaHU3YIOIINXCS, JUCCUNATUBHBIX, OTKPBITHIX cucTeMax. CHUCTEMHBIH TMOIXOJ B CHUHEPTETHKE.
[TonsTHE cHCTEMBI, CII0KHON CUCTEMBI.

[Tonsitue camoopranuzanuu. CaMoopranuzanus B pa3iMuHbIX cUcTeMax NpUpOJIbl ((PU3NUECKUX,
XUMHUYECKHX, OHMOJIOTUYECKUX, TEXHHUUECKUX, HKOHOMHYECKUX, COIMAJBHBIX). OHTPONHUA H
caMoopraHmzanusi. BuIsl CcaMOOPraHM3YIOMIMXCS CHUCTEM. OBOJIONMS W TOYKH OudypKaIuu.
JuccunatuBHOCTb. OTKpBITHIE CUCTEMBl U BHEIIHAA cpefa. VICTOUHMKM SHEPruM >KMBBIX CHCTEM.
CamMoopranuzaiys 1 caMoyIpaBlieHUE B )KUBBIX cucTeMax. CaMoopraHu3aiis — UICTOYHUK SBOJIIOIHH.

52. Copep:xanue nucuumianHbl: Jlexouu (18 41.)

Monayasb 1. BBenenue B puitocoduro Hayku (4 4.)

Tema 1. Hayka kak crioco0 no3nanust Mmupa (2 4.)
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[Tonarue Hayku. Crenuduka HAydHOTO 3HAHHMS. DMIHUPUYECKHMH M TEOPETHUECKUH YpPOBHU
HaykH. EcTeCTBEHHOHay4YHas U TyMaHUTapHas KyJIbTypHI.

Hayunsiii meton. Knaccupukanuss HayuyHblx MeTofoB. CTaHOBJIEHHE W DPa3BUTHE HAyKH B
MopaoBuu.

Tema 2. Pa3BuTue Hayku U 3BOJIIOLIMS HAy4YHOUM KapTUHBI Mupa (2 4.)

Hayunble po0ieMbl Kak pe3yabTaT COLMaIbHO-MCTOPUYECKOM MPAKTUKU U BHYTPEHHEH JIOTUKU
pa3BuUTHS HayKd. THIONOTHS Hay4dyHBIX NpoOJeM: MpoOIEeMbl, CBS3aHHbIE C BBIABICHHEM HOBBIX
SMIMPUYECKUX (PAKTOB M 3aKOHOMEPHOCTEH; NpPOOJEeMbl, CBS3aHHBIE C CO3JAaHUEM HOBBIX CpPEICTB
no3HaHus  (YCTaHOBOK, TPUOOPOB, METOJOB); TPOOJIEMBI, CBSI3aHHBIE C  Pa3BEPTHIBAHUEM
TEOPETUYECKOI0 COAEPIKAHUSA HMCXOJHBIX IPUHIUIIOB; HPOOJIEMbI, CBA3aHHBIE C B3aUMOJCHCTBUEM
pa3IM4YHBIX HAy4YHBIX TEOpHUH; (yHAaMEHTalbHBbIE NPOOJIEMbI, 3aTpardBaroIie MHPOBO33PEHUE;
KOMILJICKCHBIE POOJIEMBI.

DBoJIIOLIMS  HaydyHoro Meroga. Meroponorus Apucrorens, [amwnes, ODWHINTEWHAa Kak
oTpakeHHe HaTyphuiaocopckoro, MeXaHHUCTHUECKOrO, KBAHTOBO-IIOJIEBOTO OINUCAHHUS HEXHUBOU
npupobl. Poib JIOrMKM M MHTYMIIMM B NO3HaHUM. MaTemaThKa Kak sI3bIK Hayku. OTHOCUTENIBHOCTD U
abCOJIIOTHOCTh €CTECTBEHHOHAY4YHBIX 3HaHUH. CTpyKTypa COBPEMEHHOro ecTecTBO3HaHUs. OCHOBHBIE
3Tanbl pa3BUTHS (U3NYECKOM KapTUHBI MHUpa: MEXaHWYecKas KapTUHa MHpa; >JIEKTPOMarHUTHas
KapTHHa MHpa; peBoiiouus B Qu3uke Ha pyoexxke X [IX—XX BB.; OCHOBHbIE YEpPThl COBPEMEHHOM
(¢u3nyecKoil KapTUHBI MMpA; HE3aBEPIIEHHOCTh €IMHOM HaydyHOH KapTuHbI mupa. Hayunas xaptuna
MHpa KakK creru(uuecKuii KOMIOHEHT HayYyHOI'O 3HaHUS, KaK MHTErpaJIbHbIA 00pa3 1eHCTBUTEIbHOCTH;
ee CTpYKTypa 1 (yHKIUU.

YacTHOHAy4YHbIE KApTUHBI MHUpa: pU3UUECcKas, XUMUYECKas, aCTPOHOMUYECKas U OMojIoruyeckast
u 1ip. Pons ecrecTBO3HAHUS B JOPMHUPOBAHUYU HAYYHOU KapTUHBI MUPA.

Moayas 2. YacTHbIEe BONIPOCHI COBPEMEHHOT0 ecTecTBO3HAHMS (14 4.)

Tema 1. ®usnueckas kapTuHa Mupa (2 4.)

BosnukHoBenue ¢usuku. OcoOeHHOCTH (PU3MKM Kak (pyHIaMEHTaIbHOM Hayku. B3aumMocBsi3b
¢u3uKkn ¢ OpyrMMH  HayKaMd ~ ecTecTBO3HaHHs. lloHsTHE  (QU3MYECKOW KapTUHBI  MHUpA.
Mexanuctuueckasi kaptuHa Mupa ee npuHuunsl. Bxnang I'. Tanunes, WM. Kennepa, X. [toiirenca, U.
HeroToHa B co31aHMe MEXaHUCTUYECKOM KapTUHBI MUpa. DiaeKkTpoMaruutHas kaptuHa (OMKM) mupa u
ee npuHuunel. Bknag M. @apazaes u [[x. Makcpemia B coznanne DMKM. KBaHnToBo-1o1eBasi KapTuHa
mupa (KIIKM): usmeHenue npeacTaBieHuid 0 NPUYMHHOCTH, POJIM HAOII0JaTeNs, MATepUH, BpEMEHU U
IIPOCTPAHCTBE.

Tema 2. MKM u DMKM (2 4.)

XapakrepucTuka Mmeroaa (usnueckoro nosHaHus. Pusnmka Kak mepBas cOpMHPOBABILIASICS
OMbITHAs Hayka. OMIHUpUYECKoe (U3MUECKOe IO3HAHME KaK ATAJOH SMIIMPUYECKOro IMO3HAHUS.
Hcropuyeckass OrpaHM4YE€HHOCTh 3TUX HpeiAcTaBieHui. Teopermueckoe (u3MyecKoe IMO3HAHHE Kak
000011IeHNEe HAMIUPHUYECKOTO MaTepuajga Ha OCHOBE CO3/IaHMsl MaTeMaTUYeCKH ONUCHhIBAEMOM
UICTM3UPOBAHHON Mojenu (Qu3nuecKkoil peanabHOCTH. TeopeTnueckoe (U3NYECKOe IMO3HAHME Kak
oOpaszel] Hay4yHOro TEOPETHYECKOro MO3HAHMS, WCTOPUYECKash OrpaHUYEHHOCTh TaKOTO MOHUMAaHHUS.
[Tpobnema nBwkeHUs B HaydyHOM 3HaHUM. [loHATHME ABWXKEHHMsS B Tpylrax ApHCTOTENs. YYEeHHE O
yeTbIpex npuuuHax. Bonpoc 06 ucrounuke npukeHus. [IOHATHUS MOMEHTa CHIIBI © MOMEHTA BpAIICHHUS.

Pa3Bute mexanuku ['ammiieeM m ero derbipe akcuoMbl. OmnpeneneHne HproTOHOM Maccsl,
KOJIM4ECTBA ABMXKEHUSA, CUIIbl. PopMysnpoBKa HbI0TOHOM 3aKOHAa BCEMUPHOTO TSATOTEHUS.

Bomnpoc o mycroTe B anTH4HO# Qunocopuu u Hayke. Unes s¢pupa. Konuenmuu nansHoaeicTBus
u OnuskoxaercTBua. HeBO3MOXKHOCTh MEXaHMYECKONW MHTEpHIpEeTalii 3JIEKTPOMATHUTHBIX CBOMCTB
s¢upa. OnbITel DpcTea W BBEACHUE HOBBIX HMOHATHH AMIEPOM: 3JEKTPUYECKUN TOK, HaNpsDHKEHHE.
BBenenue ¢ynnameHntambHOro moHATUS «roie» PapageeM U pa3paboTKa METOIUKH ONBITHOTO
U3Y4EHUS MPOCTPAHCTBA BOKPYI 3apsKEHHOrO Tena. «MakCBEITIOBCKas TEOpHsl JJEKTPOMATHUTHOIO
MoJIsh» M OOHApY)KEHHUE SJIEKTPOMArHUTHBIX BOJH. DHEPTUsl U UMIYIbC MoJis. Tumbl monei. SBneHus
OTpaKeHHsI M TpelioMJIeHHs cBeTa. BomHoBas Teopust cBera lloiireHca. SIBieHus audpakuuu u
UHTEp(EPEHIINHN CBETOBBIX BOJIH.

Tema 3. KBanToBO-nI011€Bast KapTHHA Mupa (2 4.)

Coznanue kBanTOoBOM MexaHuku: [lpenunrep, IeiizenGepr u boph. Ilpunuun Ilaynu wu
JJIEKTpPOHBI B aToMax. HMHrepmperanuu kBaHTOBOM MexaHuku. Cnop bopa ¢  OWHIITEHHOM.
CoBpeMeHHbIE BO3MOXKHOCTH pa3pelieHus mapaaokca JiHmTeHa—Po3ena—Ilomonsckoro. KpanTtoBas
Teopusi Bakyyma. [lonstue cBeroBoro kBaHrta. KopmyckyisspHO-BOIHOBOM ayanusMm Jlyn ne Bpoitns.
[lpyHIMO ~ JONMOJIHUTENBHOCTH,  HPUHLUI  HEONpENeNeHHOCTeH,  (yHIaMEHTalbHbIE  BH[BI
B3aUMOJCUCTBUS, KBAHTOBAasi CTAaTUCTUKA; COBPEMCHHBIC IIPEACTABICHUS O MHpE: TeOpHUs
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3JIEMEHTAPHBIX YaCTHII, Teopus «Benukoro oobveanneHus», Teopust «CBEpXBEIUKOT0 00bETUHEHUS.

Tewma 4. DBoOIIMOHHAS KapTHHA MUpPa B KocMoJiorus (2 4.)

Mmuoroo6pa3zue mupa rajgaktuk. Kocmonorudeckne moaenu Bcenennoit. ['opsiqas Bcenennast.
DJIeMEHTapHbIE YacTUIIBI M TpoucxoxaeHue BcemenHnoi. OObsicHeHHE 0Opa3oBaHHs CTPYKTYpP BO
Bcenennoii. «bonpmioii B3peiB» npotoMarepuu. Mcrtounuku sHeprun ConHua u 3BE34. DBOMIOLMS U
Tunel 38€37. KpaTkue cBeneHus o ctpoeHuu U sBosronus Hamed ['anaktuku. IIponcxoxneHne miaHet
COJTHEYHON CHUCTEMBI. DKCIIEPHUMEHTAJIbHBIC HCCIEIOBAHUS MPOUCXOXKIEHHS Iu1aHeT. OcoOeHHOCTH
o0pa3oBaHus Hallel IUIaHeTbl. XUMHUYECKas HBOJIOLMSA 3eMiId. DJIEMEHThl T'€0XpOHOJIOrHUu. Moaenu
HOSIBJIEHUS F€0JIOTHYECKUX CTPYKTYp Ha IIOBEPXHOCTH 3EMIIH.

Tema 5. CucTeMHBIN aHAIN3 )KUBOTO (2 4.)

Opranu3anyss U 3BOJIONMS KUBOM HPUPOABI KaK O0OBEKTa M3y4eHHs OWMOJIOTHYECKON HayKH.
[Tonstue <«wkuBoro». Cnenuduka U CUCTEMHOCTh KUBOro. JKu3Hp Kak OHMOJOTMYECKUN KpPYroBOPOT
(BewiecTBa, YHEPTUU U MH(OPMAINH) U KaK CUCTEMa YPOBHEH OpraHM30BaHHOCTH. JKH3HB KaK MpOIece
pa3BUTHSL: OHTOIreHe3 U ¢uiIoreHe3. BakHble Ui RKU3HM XUMHUYECKUE 3JIEMEHThl U coeauHeHus. Pomb
BOJIBI B XHMBOW Marepuu. llponecc ¢porocunTe3a. YTiaeBoasl Wi caxapubl. AMHUHOKUCIOTHI U OEIKH.
OneMeHTapHas XUMUS KU3HU. [ UIIoTe3bl 0 Npe1oronornyeckoi craaguu >xuBoro. [Ipoueccsl Ha paHHEH
3emiie U BO3HMKHOBEHHE >XKMBOTo. KIETKM Kak OCHOBa €IUHCTBA XHUBBIX OpraHu3sMoB. OCHOBHBIE
(GYHKLIMU KJIETOUHBIX MEeMOpaH, KJIETOYHOrO f]pa, KOMIIOHEHTOB KJIETKU. MOJeKy/IspHbleé OCHOBBI
BHYTPUKJIETOUHBIX U MEKKJIETOUHBIX CBSI3€H. DJIEMEHThI OMOJIOTMYECKOM Ki1accuuKaiui.

Tema 6. Teopus 3BoNIONMU U FeHETHKA (2 4.)

Pasurtne osBomonmoHHBIX wuaed. Y. JlappuH M ero 5BOMOLMOHHAA Teopus. IlpuHiumn
€CTeCTBEHHOro oTdopa. CHHTETHYEeCKasi TeOpHUsl 3BOJIOLUU. MUKPO3BOIIONMS U MAaKpPOIBOJIOLUS, UX
0coOeHHOCTH. BOJHBI YUCIIEHHOCTH, H30JSAIMA Kak (akTOpsl MHUKpOdIBoOIIonuH. HacnencTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp Kak JBHXKYIIME CHUJIBbI 3BOJIONMM BUAOB. CoOBpeMEHHBbIE
npejcTaBieHuss 00 3Boouud. CBSA3b 3BOJIOLNUM KUMBOTO C 3BOJIOLMEH 3eMiM. DBOMOIUS U €€
MOJIEKYJISIPHBIE OCHOBBI.

Tema 7. CunepreTvka 1 yHUBEpCaIbHbIA IBOJIIOLIMOHU3M (2 4.)

OcobeHHOCTH ~ cUHEpreTKM Kak  Hayku. CuHHepreTMka — Hayka O  CJIOXHBIX
CaMOOPraHU3YIOIIMXCS, JTUCCUIATUBHBIX, OTKPBITBIX cucTeMax. CHUCTEMHBIH MOAXOJ B CHHEPIETHUKE.
[TonsiTve CUCTEMBI, CII0)KHON CUCTEMBI.

53. Coaepxanne gucuuniaunsi: [Ipakrtuueckue (18 4.)

Monyas 1. BBenenne B ¢pusnocopuro Haykn (4 4.)

Tema 1. Hayka kak crioco6 mo3nanust mupa (2 4.)

[Tonarue Hayku. Crenuduka HaydHOTO 3HAHHS. OMIHMPHUUYECKUH M TEOPETUYECKUH YPOBHH
Hayku. EcTecTBeHHOHayuHas U rymMaHuTapHas KyabTypbl. Hayunslii Meron. Knaccudukanus HaydHBIX
MeTo0B. CTaHOBIIEHUE U pa3BUTUE HAyKH B MopaoBHH.

Tema 2. Bo3HukHOBeHHe HayKu (2 4.)

Bo3nukHOBeHHE HayKH, 3Tanbl ee pa3BuTHs. Crienuduka HaydHOro Mo3HaHUs (HAyYHOTO 3HaHMS
U METOJIOB €ro IMOJy4YeHHs) MO CpPaBHEHUIO C JAPYrUMH BHJaMu No3HaHus. Knaccuueckuil uuean
Hay4HOCTH U ero (opmbl. OOOCHOBAaHHOCTh, N0Ka3aTE€IbHOCTb, HHTEPCYObEKTUBHAS MPOBEPSEMOCTD,
CUCTEMHOCTh Hay4yHoro 3HaHus. Juddepennuanus nayk. OHTOIOrHYECKOE OCHOBaHME: pazHOOOpa3ue
dopM ABWXKEHHMS M BHUIOB MaTepuH. ['HOCEOJOrMYecKOe OCHOBAHHE: NpEeAMETHBIH, aOCTpaKTHBIN
xapakrep 00bekToB Hayku. ColualbHOE OCHOBaHUE: OOILIECTBEHHOE pa3JielieHHe Tpyja.
MeTtononoruyeckoe OCHOBAaHHUE: CIEUU(UUYHOCTh METOAOB. EcTeCcTBEHHOHAayuHas W TyMaHUTapHas
KynbTypbl. ®Dunocopus u KoHKpeTHble Hayku. Dunocopuss Kak HEOTHEMIIEMbI KOMIIOHEHT
KOHKpPETHBIX HayK. [Ipobiema nHTerpauu 1 eAMHCTBA HAYKH.

Hayka kak mno3HaBarenbHas JEATEIBHOCTh M COLMAIBHBIA HMHCTUTYT. CTpyKTypa Hay4dHOH
NESATENIBHOCTH, €€ LIeJb M CcpeacTBa. Mneansl M HOpMBI Hay4HOH JEATEIBHOCTH, UX HCTOPUUYECKUI
xapaktep. BHyTpeHHSSI CTpyKTypa MO3HABaTEJIbHBIX HJICATIOB U HOPM HCCIIENOBaHUS: OOBSCHEHUS U
OTIMCaHMsI, JOKA3aTEIbHOCTH K 0O0CHOBAHHOCTH 3HAHUS, TOCTPOSHUS U OPraHU3AIMH 3HAHHSL.

Oyukuuu Haykd. [lo3HaBarenbHas (QyHKUIMS HayKd. YHHBEpPCAIbHBIM XapaKTep Hay4dyHOTrO
no3HaHus. HaydHble 3HaHMS B CTPYKTYpE YEJIOBEYECKON JEATENBHOCTH.

Pa3BuTHe Hayku u HayyHas peBoitonus. HayuHas peBosronus Kak H3MEeHEHHe paliOHAIbHOCTH.
Hcropuyeckne  TUOBI  palMOHAJIBHOCTH:  KJIACCHMYECKAas  palMOHAJIbHOCTb,  HEKJIACCHUYECKas
PalMOHATILHOCTD, TOCTHEKIIACCUYECKasl PallMOHATbHOCTb.

Moayan 2. YacTHbIe BONIPOCHI COBPEMEHHOT0 ecTecTBO3HAHMS (14 4.)

Tema 1. ®usndeckas kapTuHa Mupa (2 4.)

BosnuknoBenue ¢usuku. OcoOeHHOCTH (U3MKM Kak (pyHIaMeHTanbHOH Hayku. B3anMocBs3b
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buzuku ¢ JOpyrUMH  HayKaMu ~ecrecTBo3HaHus. [loHstme (Qusmyeckoil KapTUHBI  MHUpA.
Mexanuctuyeckas kaptuHa mMupa ee npuHiunel. Bknag I'. lamunes, U. Kennepa, X. I'tolirenca, U.
HeroTOHA B cOo31aHNE MEXaHUCTUUYECKOM KapTUHBI MUpa. DJIeKTpoMaruuTHas kaptuHa (OMKM) mupa u
ee npuHuibl. Bkiang M. @apanes u J[x. Makcsemna B cozganue OMKM. KBaHToBO- mojieBasi KapTuHa
mupa (KIIKM): n3MeHnenue npeacraBieHuil 0 IPUYUHHOCTH, POJIM HAOIIOAATENs, MATEPUH, BPEMEHU U
IIPOCTPAHCTBE.

Tema 2. MKM u OMKM (2 u.)

XapakTepucTuka Meroaa ¢usndeckoro mno3Hanusd. dusmka kak mnepsas chHOpMUPOBABIIASCS
ONBbITHAs HayKa. OMIHPHYECKOe (U3NYECKOe TIO3HAHME KaK OSTAJIOH SMIMPUYECKOTO IMO3HAHMUA.
HcTtopuueckasi OorpaHM4YEHHOCTh 3TUX IMpenacTaBieHuil. Teopernueckoe (usnmueckoe MO3HAHHE Kak
0000IIeHNEe HMIUPHYECKOTO MaTepuajia Ha OCHOBE CO3JaHHS MaTeMaTHYECKH OIHCHIBAEMOM
ueaNu3UpPOBaHHON Mojenu (u3nueckoit peanbHOCTH. Teopermyeckoe (U3MUECKOE MO3HAHHME Kak
oOpaszel] Hay4HOI'0 TEOPETHMYECKOI0 IO3HAHMS, WCTOPUYECKAs OrPaHUYEHHOCTh TaKOTO IOHUMAaHUS.
[IpoGnema nBuxkeHHs B HaydyHOM 3HaHUU. [loHATHE NBUXKEHUS B Tpylnax ApUCTOTeNs. YUeHHe O
yeTblpex npuyrHax. Bonpoc 00 ucrounuke apmwxkenus. [IoHATHS MOMEHTa CHUJIBI 1 MOMEHTA BpAIICHUSI.

PasButue mexanuku ['amuneem u ero uerbipe akcuoMmbl. Onpeznenenne HpOTOHOM Macchl,
KOJIMYECTBA JIBU)KEHUS, CHiibl. @opMynupoBka Hbl0TOHOM 3aKOHA BCEMUPHOTI'O TSATOTEHHUS.

Bompoc o myctore B antuuyHoU punocoduu u Hayke. Unes a¢upa. Konueniuu gansHonencTBus
u OnuskoxaercTBua. HeBO3MOXKHOCTh MEXaHMYECKONW MHTEPHIPETAlMH 3JIEKTPOMATHUTHBIX CBOICTB
a¢upa. OnbITel DpcTea U BBEACHHWE HOBBIX MOHATUNH AMIIEPOM: IJIEKTPUUYECKUN TOK, HAMPSIKEHHE.
Benenne ¢dynnamentanpHoro moHsTHS «mone» @apameeM u pa3pabOTKa METOIMKH OIBITHOTO
M3Y4YEHUsl MPOCTPAHCTBA BOKPYT 3apsLKEHHOro Tena. «MakcBeJJIOBCKas TEOpHsl 3IEKTPOMArHUTHOIO
1oJIsI» U OOHApY)KEHUE 3JIEKTPOMArHUTHBIX BOJH. DHEPIus U UMIYJbC nosst. Tumbl nosneil. SBneHus
OTpakeHHUsI W TpenomMieHusi cBera. BomHoBas Tteopust cera [tolirenca. SIBneHus audpakuuu u
UHTEPPEPEHIMH CBETOBBIX BOJH.

Tema 3. KBanToBo-moseBas kaptuHa Mupa (2 4.)

Coznanne kBaHTOBOM MexaHuku: I[lpenunrep, I'eiizenbepr u boph. Ilpunuun Ilaynu wu
3JEKTpOHBI B aroMax. Murepnperaunn kBaHTOBOM Mexanuku. Cnop bopa ¢ OiHmTEHHOM.
CoBpeMeHHbIE BO3MOXKHOCTH pa3pelieHus napajaokca JiHinreina—Posena—Ilomonbsckoro. KpanTtoBas
teopusi Bakyyma. Ilonstue cBeroBoro kBaHTta. KopmyckynspHo-BonHOBOW nyanusMm Jlyu ne Bpoiins.
[IpyHnMn ~ AONMOJHUTENBHOCTH,  HPUHLUMUII ~ HEONpEJeNIeHHOCTeW,  (yHAaMeHTaldbHble  BUIbI
B3aUMOJICHCTBUSI, KBAHTOBAasi CTAaTUCTUKA; COBPEMEHHBIE TMPEACTABICHUS O MHpE: TEOopUs
3JIEeMEHTapHBIX YacTHIl, Teopusi «Bennkoro o0beanHeHus», Teopus «CBEpXBEIUKOro 00bEAUHEHUSD.

Tema 4. Xumundeckas kapTuHa mupa (2 4.)

®dopmupoBanue xumMun kak Hayku. Bxiag P. bowns, A. JlaByasse, . Puxtepa, XK. [Ipycra, JIx.
JanbToHa, A. ABOrasipo B pa3BUTHE XUMUU

Y4eHue 0 cocTaBe BEIIECTB, MOHSATHE XUMHUYECKOIO 3JIEMEHTa, XMMHYECKOTO COEIMHEHUS,
nonumepa. [lepuoanueckas tabnuna xumuyeckux s1aementoB Jl. V. Menneneesa.

[ToHsITUS O BAJNEHTHOCTH, XUMHYECKOM AKTUBHOCTH, XWMHYECKOW CBSA3U. XapaKTEPHUCTUKHU
XUMHUYECKOH CBSA3HU. BUABI XUMHUECKON CBS3U (BOJIOPOIHAS, NOHHAS, KOBAJIIEHTHAS, METAJUTMUECKas) UX
O0COOEHHOCTH.

OOmue npencTaBieHUs] 00 3HEPreTHKe, KMHETHKE, HAlpaBIEHHOCTH XUMHUYECKOTO Ipolecca.
Karanus, ero cymsocTs.

Tema 5. DBomoIMOHHAas KapTUHA MHUpa U COBpPEMEHHHas Mojenb BceneHHoir (2 4.)
Muoroob6pa3ue wmupa ramaktuk. Kocmonormueckue wmoxaenu Bceemennoi. ['opsiaas Bceenennas.
DJeMeHTapHble YacTHULbI W TNpoucxoxjeHue Bcenennoil. OObsicHeHue o0pa3oBaHUs CTPYKTYp BO
Bceenennoii. «bonbpmoi B3peiB» nporoMarepud. Mcrounuku sHeprun ConHua v 3BE31. DBOIIOUUS U
Tunsl 38€371. Kparkue cBefeHus: o cTpoeHuu u 3Bodtouus Hamel ['anaktuku. [Ipoucxoxienue niaHeT
COJTHEYHON CHCTEMBbI. DKCHEpUMEHTAIbHbIE MCCIEAOBAaHUSA MPOUCXOXAEHUS IutaHeT. OcOOeHHOCTH
o0pa3oBaHUs Hallel IUIaHeThl. XUMHUYECKas ABOJIONUS 3eMIIU. DJIEMEHThl reoXpoHooruu. Mojenu
MOSIBJICHUS I'€0JOTMUYECKUX CTPYKTYp Ha MOBEPXHOCTU 3eMIIH.

Tema 6. CuctemHbIl aHAIN3 KUBOTO (2 4.)

Opranuzanys ¥ 3BOJIIOLMS KUBOM MPUPOABI KaKk OObEKTa M3Y4YEHUsS OHOJOTHYECKOW HayKU.
[Tonarue «xkuBoro». Crenuduka U CUCTEMHOCTh KUBOro. JKH3Hb Kak OMOJOTMYECKUIl KPYroBOpPOT
(BemiecTBa, YHEPTrUU U UHPOPMAIIMH) U KaK CUCTEMa YpOBHEHW opraHn3oBaHHOCTH. JKu3Hb Kak mpoiiecc
pa3BUTHSL: OHTOTeHe3 U ¢uiioreHe3. BaxkHble Ui )KU3HU XUMHUYECKUE 3JIEMEHTHI U COeUHEHUs. Poib
BOJIbI B JkMBOM Matepuu. [Iporiecc ¢oTocunTesa. YriaeBoabl Wiu caxapuibl. AMUHOKHCIOTH U OCIIKH.
DNeMeHTapHask XUMUS KU3HHU.
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l'umorte3sl o mpenOuonoruveckor craguu KkuBoro. Ilpomeccel Ha paHHEl 3emie U
BO3HHUKHOBEHHUE )KHBOTO.

Knerku kak OCHOBa €IMHCTBA XKUBBIX OpraHu3MoB. OCHOBHbBIE (PYHKIIMH KJICTOYHBIX MeMOpaH,
KJIETOYHOTO $1/Ipa, KOMIIOHEHTOB KJIETKU. MoJeKyIspHble OCHOBBI BHYTPUKIIETOUHBIX U MEXKKIECTOYHBIX
CBsi3ei. DIIEeMEHTHI OMOJIOrMYECKON KIacCHu(UKAIIH.

Tewma 7. DBomornus miaHeTsl 3emuts (2 4.)

3eMiIsl Kak OTKpBITasi, HEpaBHOBECHAs, AMCCUNATHBHAs cuctema. Monenu (HOpMHpPOBAHUS
mIaHeThl 3emuts. DBOJONUSA JIUTOChepsl, Tuapochepsl M arMochepbl 3eMiau. DHEpreTuka 3eMIIH.
Marnutocgepa 3emin. KocMudeckas 00ycIoBIEHHOCTh 3eMHBIX siBieHUi. [lapHukoBsIit addexr

6. IlepeueHb Yy4eOHO-METOAHYECKOr0 oOecnmeyeHHs] [JIsl CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH Mo JUCHUILIMHE (MOIYJII0)

6.1 Bonnpocel 1 3agaHust VIS CAMOCTOSITeIbHOI padoThl

Tpetnii cemectp (36 4.)

Mopnyas 1. BBegenue B ¢puiiocodpuro nayku (18 4.)

Bun CPC: *I1oaroroska K JeKIIMOHHBIM 3aHSITHIM
Uem oTiIMYAIOTCS SMIMPUIECKUI U TEOPETUUECKUI YPOBHU NTO3HAHUS?

HazoBure ocHoBaHue nuddepeHnuannu Hayk.

B uem BrIpakaeTcs HHTEpPHALMOHAIBHBIN XapakTep HAyYHOIO 3HaHUA?

CKOJIbKO Hay4YHBIX PEBOJIIOLIUI OBLIO B UCTOPUU HAYKU?

KakoBa poibp Hayku B COBpPEMEHHOM KynbType? YKaxuTe (pakTopbl pa3sBUTHS HAYKH.

. YKaxute OCOOEHHOCTHM HAy4YHOM KapTUHBI MUpa Kak ()OpPMBI TEOPETHUECKOro 3HAHMSL.
PaCKpOHTe Ha MMPUMEepax OCHOBHBIC (DYHKIIMH €CTECTBEHHOHAYYHOH KapTUHBI MHpA.

7. Ha3oBuTe u oxapakTepu3ylTe OCHOBHbIE 3Talbl (POPMUPOBAHUS HAYYHOM KapTUHBI MUDA.
Uem oTnuyaeTcst HayKa OT IPYTUX OTPaACieil KyJIbTyphl?

8. Uto o01iero u B yeM pa3inyusi B 'yMaHUTAPHOM U €CTECTBEHHO-HAY4YHOM [TO3HAHUU MHpa?

9. B KakoM cMBICII€ MOKHO TOBOPUTH O COBMECTUMOCTH M HECOBMECTHMOCTH HAYKU U PEJIUTHH?

10. KakoBa BO3MO)KHasi yCTAaHOBKA BEPYIOILEr0 Y4EHOTO

11. MoXHO M OTHAEIUTH TEOPETUUYECKHI YPOBEHb HCCIIEIOBAHHUS OT AMIIMPUUYECKOTO U €CIU
HET, TO noyemy?

12. Yto Takoe «reopeTuyecKasi Harpy>KE€HHOCTH)» HAOIIOICHHS U DKCTIEpUMEHTA?

13. KakoBa ponb Hayku B coBpeMeHHOM wmupe? Ompenenute, Bam oTBeT cOOTBETCTBYET
00JbI1IE TO3UIIMH CLIUEHTU3MA U aHTUCIIUEHTU3MA.

14. Bcerja 11 UCTUHHOE 3HAHUE SIBJISETCS HAYYHBIM?

15. Hayka pasBuBaercs. HaszoBure, Ha Bam B3I, BaKHEWIIHME (AKTOPBI pPa3BUTHS
COBPEMEHHOM HayKu. ApryMEHTHUPYHTE CBO BBIOOD.

16. IMpunmuner Bepupukamuu u (anbcuUKaU HEKOTOpbIE (QHIOCO(PBI PacCMATPUBAIOT B
KaueCTBE KPUTEPUEB HAYYHOCTH 3HaHUsA. Pa3nensere im Bl ux Touky 3peHus?

17. H. bop cdopmynupoBan mnpuHUUI COOTBETCTBHS. Kak mposBisercs 3TOT NPUHLMII B
MpOIEeCCe PA3BUTUS TEOPUI B TOW WIIM MHOW 0OJIaCTH 3HAHHI?

18. Uro Takoe ecTeCTBEHHOHAy4YHast KapTHHA MHpa?

Bun CPC: *BsinonHenne HHAUBUIYATbHBIX 33aJaHUI

TemaTuka

1. OcHOBHBIE METOIOJIOTHUECKUE KOHIENIIMN Pa3BUTUSI COBPEMEHHOT'O €CTECTBO3HAHUSI.

2. CTpyKTypa eCTeCTBEHHOHayYHOT'O TIO3HAHUSI.

3. AHTHUYHBIE HayyHbIE IPOTPAMMBI: MaTeMaTHYECKas, aTOMHU3M, TporpaMma ApUCTOTEIIS.

4. 3HaHus O TpUpPOJE U YeNOBEeKE B AaHTHMYHOM Mupe ( (QU3NYecKue, XUMHUYECKHEe U
OuoornYecKre 3HaHUs).

5. IlosiBneHne HayyHOW paAlMOHAJIBHOCTH B JMOXY AHTHUYHOCTH. BakHeilime OTKPHITHS
CpenHeBeKOBbsI B 007aCTH HAYKH U TEXHUKU.

6. EBpomelickass Hayka smoxu Bospoxmenust (H. Komepuwk, WM. Kemnep, I'. Tammmeit, P.
Hexapt). Ucaak HptoToH — yueHslit, punocod, yenosek. Cranmonapnas Beenennas HproToHa.

7. Muxaun JlomoHocoB u poccuiickas Hayka B XVIII Beka. Knaccuueckass Hayka, ee
XapakTepHble uYepThl M ocoOeHHocTU. [IpuHUIMI BepuU(HKAIMKM HAyYHBIX TEOpUH U Mpobiema
UCTUHHOCTH.

8. danbcuuUUPYeMOCTb KaK KpUTEPU HAYYHOCTH.

9. Pabora T. Kyna «CtpykTypa Hay4HBIX PEBOJIIOIMI» M €€ POJIb B METOJOJIOTMH HAyYHOTO
MO3HAHUS.

cto gk~ wn P
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10. Hayunast Teopust kak opma HayqHOTO TTO3HAHUSL.

Bux CPC: *BrinonsHeHrne KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX 33JIaHUM

1. MecTo ¥ posib HAYKH B OOIECTBEHHOM KU3HU COBPEMEHHOT0 uenoBeka. Hayunas peBomonus
Hayasa XX CTOJETHSI.

2. CoBpemeHHas HayKa O OyayIlIeM 4elI0BeYecTBa.

3. HayuHo-TexHH4YecKasi peBOJIIOLNS U albTepHATUBBI OyAymiero. ['paHuiibl HayKu.

4. EcrecTBeHHOHAaY4Hasi 1 TyMaHUTapHAs KyJIbTYphL: IpoOIeMa Juajora.

Monayasb 2. YUacTHbIe BOPOCHI COBPEMEHHOT0 ecTecTBO3HaHusA (18 4.)

Bug CPC: *IToaroroBka K JIEKIMOHHBIM 3aHATHIM

1. Ha3zoBuTe OCHOBHBIEC TOHATUS MeXaHUKU HbioTOHA.

2. PaccMoTpuTe abCONIOTHOCTh IMPOCTPAHCTBA M BpeMeHM B KoHuenuuu Heiorona. HasoBure
OCHOBHbIE BUJIbI (PU3NUECKON MAaTEPUU U OXaPAKTEPUBYITE UX.

3. Ctporuii JeTepMHHU3M BBIPAXKACTCS B MPU3HAHUH BO3MOXXHOCTH TOYHOTO M OJHO3HAYHOTO
OTIpe/IeNICHUs] COCTOSHUS MEXaHUYECKOM CHUCTEMBbl ee MpelblnyliuM cocTosiHueM. Jlomyckaere nu Bbl
BO3MOXXHOCTh MPUMEHATh OTOT NPHHIMI IS HW3y4eHUs JOObIX (U3MYECKHUX  SIBJICHHUN?
ApryMEHTHPYHTE CBOI OTBET.

4. 3aKkoH — HEOOXO0IMMast, TOBTOPSIOLIASICS, YCTOMUNBAs CBSA3b MEXKY SIBICHUSMH, IPEIMETaMU
win ux cBoiictBamu. Kak Bbl cumtaere, BCKpbIBaeMble (U3UKOM 3aKOHBI MPHUPOABI  HMEIOT
O0OBEKTUBHBIN WM CYObEKTUBHBIN XapakTep?

5. B ¢usuke BbIIENSAIOT AMHAMUYECKHME M CTATUCTHUYECKHE 3aKOHOMEPHOCTH. B yem mux
CXOJICTBO U paziuune?

6. [loaTBep:knaeT i coOBpeMeHHasi HayKa TUII0Te3y TeIUIoBOM cMepTH Beenennoit?

7. BbIpa3ute CyniHOCTh JeTepMUHH3Ma. Peanmusyercss 1M METOAOJOTUs JETEPMUHU3MA B
COBpeMeHHOU (u3uke?

8. B ueM 3HaueHWE M3BECTHBIX 3aKOHOB COXPAHCHHS (dHEPTuH, 3apsaa u Ap.)? Uto ObUIO OBI,
ecyi Obl 3aKOHBI COXPAaHEHUS MepecTaliv Obl BBITOIHATHCS?

9. Kak nposBIIsSIOTCS IPUHIUITEI CHMMETPUH B OKpY>KaroleM Hac Mupe?

10. Mo>XHO JI1 UCTIOJIb30BaTh U3BECTHBIE MPUHIIUIIBI (OTHOCUTEIHHOCTH, HE-OIMPEIeIeHHOCTH,
JIOTIOJTHUTEIIbHOCTH, COOTBETCTBHSI) 3a MIPE/ieJIaMi €CTECTBO3HAHUS?

11. KaxoBo riaBHOE cojepaHue MOHATUS «BONMHOBasA QyHKIuUsA»? UTO Takoe KOPIMYCKYJISpHO-
BOJTHOBOM JTyasin3m?

12. B ¢wusuke cymecTByeT HECKOIBKO Mojeneil crpoeHus atoma. ONMIINTE CTPOEHUE aToMa B
COOTBETCTBHUE C KBAHTOBON MO/JIEIbIO.

13. B yewm 3akiro4ar0TCsi OCHOBHBIE THMIIOTE3b BOSHUKHOBEHUS U 3BOMIONUH 3emiau? UTo Takoe
reoxpoHosiorusi? Kakue reojoruueckue 3pbl Bbl 3HaeTe?

14. B yem BbIpaxaeTcs TeoJOrHMYeckas poyib >kuBoro BemectBa? IlpuBenuTte mnpUMeEps
OMOreHHOI0 BEUIECTBA.

15. Kaxkue cucteMbl Ha3bIBaIOTCS OTKPHITHIMU? [IpuBearTe MPUMEPHI OTKPBITHIX CUCTEM.

16. BeipazuTe CyIIHOCTH CHCTEMHOTO MOJXO/Ja KaK HANpaBICHUS METOAOJIOTHH HAay4IHOTO
no3Hanus. [lpuBenure mpuMepsl caMOOpPTraHU3alMU B (PU3NYECKUX, XUMHUYECKHX, OHOJOTHYECKHX
cucremax. ChopMmynupyiiTe OCHOBHBIE ITOJI0OKEHHUS] COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA.

17. Kakyro ponb urpaet suTpomnus B npupojae? Kakue o0beKThl U3ydaeT TepMoAUHaAMUKa?

18. Kak paccmaTpuBaIvCh TIOHATHS BPEMEHHU M ITPOCTPAHCTBA B KIIACCUYECKON MeXaHUKe?

19. Kak wu3MmeHsieTcs XapakTep BpEMEHH B IBUXKYIICHCS M TOKOSAIIEHCS WHEPIHATbHBIX
cucreMax orcyera’?

20. Yro mpencrasinsieT co00i KpUBU3HA IPOCTPAHCTBA?

21. K kakuM HOBBIM (riI0CO(CKMM BBIBOJIAaM TPUBOIUT TEOPHUsT OTHOcHUTenbHOCTH? Kak
CTaHJapTHasl MOZAEIb MOATBEPKIAET PENUKTOBOE U3IydeHHE?

22. Yto u3ydJaer XMMHSI U KaKHEe METOJIbI OHA UCTIOIh3yeT?

23. HazoBwuTe ceMb 3TaroB TeHETUKH. BBIIeTUTe OCHOBHBIE 3aKOHBI T€HETHKH.

24. Ha3zoBuTte mpo0IeMaTHKy TeHHON HHKCHEPHH.

25. TlokaxxuTe B3aMMOCBSI3b MOJICKYJISIPHON OMOJIOTMH, T€HHON WH)KEHEPHH W TeHEeTUKH. UTO
CIIY’>KMT HauMEHbIIeH eMHUIIeH SKonorun?

26. Kaxkyro sHeprur cuuTaloT KOHIICHTpUpOBaHHOW? Ha30BUTEe OCHOBHBIE CITIOCOOBI MUTAHUSI.

27. Yto Takoe caMOOPTaHMU3AIIMS H CaMOYIIpaBiieHre?

28. Kaxk B3anMOCBsI3aHBI TOHATHS «CAMOOPTaHHU3AIUD) U «cUCTeMay?

29. Kakue cuctemsl sIBISIOTCS PABHOBECHBIMU?

30. JlaTh pa3imuuusi IpOIECCOB, MPOUCXOSANINX KaK B )KUBBIX, TAK U HEXKUBBIX cucTeMax. Kakue
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CTPYKTYpbI Ha3bIBAIOT JUCCUIIATUBHBIMU U MIOYEMY?

Bux CPC: *Beinonnenre WHIUBUIYATbHBIX 3aIaHUN

1. WcTopus OTKpBITHSI OCHOBHBIX JIEMEHTAPHBIX YacTHLl. B3aumoaeicTBue U CBA3b B IPUPO/IE.

2. CummMmetpust. Bunbl cummeTpun B GU3HKE.

3. CoBpeMeHHbIE UCCIEIOBAaHMS B 00JACTH CUMMETPUHU U CYNEPCUMMETPHU. XapaKTepUCTHUKA
OCHOBHBIX (PU3MUECKUX B3aUMO/ICHCTBUM.

4. Tlonarue GpU3NUECKON KAPTUHBI MUPA.

5. B3aumocBsi3p 1 B3auMoOMnpeBpalleHus BEeIecTBa U MoJIs.

6. CoBpeMeHHBIE MTPEICTABICHHS O IPOCTPAHCTBE U BPEMEHH.

7. Knaccuueckuii mpUHLIKIT OTHOCUTEIBHOCTU U €0 Pa3BUTHUE B CHEIHAIBHOM U 001ei Teopuun
OTHOCHUTEJIBHOCTH.

8. OcHOBHBIE TIOJIOKEHUS CIEIHATIbHON TE€OPUN OTHOCUTEIHLHOCTH.

9. B. I'eiizenbepr o cBsi3u pusuku u punocopuu.

10. Hcropus Hay4YHOU KOCMOJIOTHH.

11. Poxnenue Bcenennoii. Poib Bakyyma B 3TOM IpoIiecce.

12. Dramnbl oOpa3oBaHus U pa3BUTHs BeeneHHOM.

13. Crpyxrypa Beenennoii.

14. Pacmupenue BceneHHOM.

15. CoBpemeHHbIE TPOOIEMBI KOCMOJIOTHH.

16. DBONIOLMOHHBIN YT 3BE3/bI.

17. Crpoenue 'anaktuxku. OCOOEHHOCTH €€ BpallleHHsI M CIIHpaibHAs CTPYKTYpa.

18. Ctpoenue 3emun. CoBpeMeHHbIE MPOOIEMBbI T€0O(U3UKH.

19. T'mapocdepa u atmochepa 3emin.

20. Ctpoenue ConHia Kak THIUYHOM 3Be3/1bl. CoTHEeuHasi aKTUBHOCTD.

21. Tlpobnema >XM3HM B KOCMOCE M €€ OTPaXCHHE B HAyYHO-(AHTACTHUECKOH JIMTEparype.
OO0BbeKThl HOBOM acTpOU3UKH: KBA3aphl, MyJIbCApPbI, YEPHBIE JIBIPHI.

22. Bpewms u 4epHbIE JBIPHI.

23. Twumsl 3Be31.

24. A.JI. YmxeBckuii o BiusHuu ColTHIIA Ha IPUPOIHBIC U 00IIeCTBEHHBIE siBieHUs. CTpoeHne
1 poucxoxienne CoJIHEeYHOM CHCTEMBI.

25. TlnaneTsl 3eMHOMW TPYNIIBI U TIAHETHI-TUTAHTHI.

26. Bropoe Hawyano TepMOAMHAMUKM UM  TeOpus TEIJIOBOM cMmepTH  BceneH-HOIL.
MaremaTnueckoe MOJEIUPOBAHHUE U €r0 POJIb B €CTECTBEHHBIX HayKaXx.

27. Xumus kak Hayka. CTpyKTypa XUMHH.

28. OCHOBHBIC JTambl Pa3BUTHUS XUMHUH M WX XapaKTEPUCTHKA. STPOXMMHS KaK CTyNeHb B
pa3BUTUU XUMHHU.

29. HoBble MaTepuanbl B XUMHH U BO3MOKHOCTb UX IPUMEHEHHSI.

30. Xumus XIX Beka: nmepuoguueckuit 3akoH [[.JMI. MenaeneeBa u ero ecrecTBEHHOHAy4HOE
3HauyeHue. Pojib XUMHUU B COXPAHEHNUU OKPYKAFOIIEH CPEbI.

31. Tpu Hauana TEPMOJUHAMUKH.

32. BeuHblil 1BUTATEIb: UCTOPHS CO3TaHUS U TIPOoOIeMbl. OCHOBBI TEOPHH KaTacTpod.

33. OCHOBBI CHHEPreTMKM M HEpaBHOBECHOW TepMoAMHAaMHUKU. buodusuka u Ouonorus:
COBpPEMEHHBIE yCIeXU U NOCTHKeHUs. CTPYKTYpHbIE YPOBHU HEXHUBOU U )KUBOU MPUPOJIBI.

34. OcHOBHBIE 3aKOHbI MHKpOMHpaA. [IpUHIMIIBI JOMOJHUTENBHOCTH U HE-ONpPENeIEHHOCTH.
CoBpeMeHHbIE KOHIIETIIINY TPOUCXOKACHUS U CYITHOCTH KU3HH.

35. IIpobnema CyIHOCTH KUBOTO U €0 OTIMYHUS OT HEXHBOW MaTEepUH.

36. Konnermus A.M. OmapuHa u ee poib B PEIICHNN MPOOIeMbI TPOUCXOKICHHUS KU3HH.

37. Opranuszanuss ¥ CaMOOpraHu3auusi B KHUBOM mpupoje. MHPOPMATUBHOCTE — BaKHOE
CBOMCTBO CaMOOPTIaHU3aLlAH.

38. CoBpemMeHHOE MpeACTaBICHNE O HACIEICTBEHHOCTH U M3MEHUYUBOCTH.

39. Oprannueckne W HEOPTaHWYCCKUE COCIUHEHHUS B JKMBBIX opranusmax. Y. JlapBuH O
IIPOUCXOXKAECHNUN YEIIOBEKA.

40. CoBpeMeHHBIE MPOOJIEMBI IUTOJOTHH M POJIb KIETKH B pPa3BUTHH KHUBOTO. OCHOBHBIE
npo0IeMbl KHOEPHETUKU.

41. Konnenmus Hoocheps [1. Tetispa ae [llapnena.

42. buocdepa 3emiu U €€ IBOIIOLHSL.

43. 3navenune kuuru U. Ilpuroxkuna m W. Crenrepc «llopsimok u3 xaoca» Ijisi COBPEMEHHOM
Hayku. OCHOBBI T€OpUHU KaTacTpod.
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44. Vctopusi OTKPBITHS PEIKUX XUMUYECKUX JIEMEHTOB. AHTPOIHBINA MPUHIIUAII B COBPEMEHHOMN
Hayke u ¢punocoduu. Uneu B.U. BepHaackoro, ero yuenue o Hoochepe.

45. DKOJOru4ecKoe 3HaYeHUE €CTECTBO3HAHMSL.

Bux CPC: *BeinonHeHrne KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 33/IaHUM
Kussb 1 pasym Bo BeenenHoli: mpobieMa BHE3EMHBIX LIUBUIIM3ALIMM.
Ponpb anxuMuu B CTAaHOBIICHUU XUMUHU.
XuMus U ee pojib B 001IecTBe.
HoBsle MaTepuabl B XUMHH U BO3MOKHOCTh UX IPUMEHEHUS.
MonexynsipHasi Onosorust 1 mpodiIemMa KIOHUPOBAHHUS.
Pa3Butre nHOOpPMALMOHHBIX TEXHOJIOTHI.
['eHHas MHXEHEPUsI, €€ BO3MOXXHOCTH U MEPCIICKTUBEI.
CoBpeMeHHOE NPeICTaBICHNE O HACIEICTBEHHOCTH U U3MEHUYHBOCTH.
[TpoGnema HOPMBI U TATOJIOTHU B METUIMHE.
0. ITpo6GyieMbl HCKYCCTBEHHOTO MHTEJUIEKTA U YeJIOBEUEeCKUM MO3T.
1. OcHoBHBIE TPOOIIEMBI YKOJIOTHH U POJIb CPEABI TSl AKU3HHU.
12. CoBpeMeHHBII HKOJIOTHUECKUN KPU3UC U IIYTH €T0 MPEO0I0JICHUS.
13. BaustHue KocMoca Ha OuochepHble MPOLECCHl U YETOBEYECKYIO )KU3Hb.
14. TIpoGnembl COXpaHEHHs] 030HOBOTO CJIOSI.
15. TpaauuuoHHBIE HCTOYHUKH SHEPTHH.

RBRowoo~No~wNE

7. TemaTnka KypcoBbIX padoT(IPOEKTOB)
Kypcosble paboTh! (IIPOEKTHI) MO AUCLUILIMHE HE NIPEyCMOTPEHBI.

8 OueHo4HbIe CpecTBA I NPOMEKYTOUHOM aTTeCTAllUH
81 Kommnerennuu u 3tanbl GopMUpPOBaAHUSA

Konabl komnereHnuuit Oransl GopMHUpPOBAHUS
Kype, dopma Monynu ( pa3aenbl) TUCHUTUTMHBI
CEMECTp | KOHTPOJIS
OK-1 2 Kypc, 3auer Monyis 1:
Brenenue B punocoduro Hayku.
Tpernit
CEMECTP
OK-3 2 Kypc, 3auer Monyib 2:
YacTHbIE BOIIPOCHI COBPEMEHHOI'O €CTECTBO3HAHMS.
Tperuit
CEMECTP

CaeznieHns 00 MHBIX AUCLUIUIMHAX, YYACTBYIOUINX B (POPMUPOBAHUN JAHHBIX KOMIIETEHLUI:

Komnerenmus OK-1 ¢popmupyercs B mporecce U3ydeHus IUCUUTIINH:

Kynberyposnorus, @unocodus.

Komnerenmus OK-3 ¢popmupyercs B mporiecce U3y4eHus AUCHUIIINH:

WNudopmanvoHHble TEXHOJIOTUH B oOpa3zoBaHMM, OCHOBBI MaTeMaTHUeCKOW 00paboTKH
uHpopManuu, TexHuueckue cpeicTBa 00yueHusl.

82. Iloka3aTeju U KPUTEPUH OLEHUBAHUS KOMIIETEHIHI, INKAJIbI OLleHUBAHUS

B pamkax wu3yyaemMoil JAMCHMIUIMHBI CTYIEHT JIEMOHCTPUPYET YPOBHM  OBJIQJECHUS
KOMIIETEHIUSIMU:

[ToBbI1IEHHBIN YPOBEHB:

3HAET U MOHUMAET TEOPETUUECKOE CONEPKaHNE JUCIIUIUINHBL, TBOPUYECKH HCIIONb3YET PECYPCHI
(TexHOJIOTUH, CpelCcTBA) JUIsl pelieHus NpodecCHOHAJIbHBIX 3a/ay; BIIAJICET HABbIKAMHU pEIICHUS
IIPAKTUYECKHX 3aad.

ba30BbIi1 ypoBEHSB:

3HaeT M TOHUMAeT TEOPETUYECKOEe COJepXKaHHe; B JOCTATOYHOH CTerneHH CPOPMHUPOBAHBI
YMEHHMsI IPUMEHSATh Ha MPAKTHKE U EPEHOCUTH U3 OJJHOM HaydHOH 00JacTH B IPYryI0 TEOPETUYECKHE
3HAHUS; YMEHUS U HABBIKM JIEMOHCTPUPYIOTCS B y4eOHOW M MPAKTUYECKOH AEATeNbHOCTH; HMEET
HaBBbIKM OIICHUBAHHUSI COOCTBEHHBIX JIOCTHXKEHUI; yMEET OIpenessaTh MpoOsieMbl U MOTPeOHOCTH B
KOHKPETHON 00J1acTH MpoeCCHOHATLHON AEATEIbHOCTH.

[ToporoBslii ypOBEHb:

MOHMMAET TEOPETUYECKOE COJCpXKAHMWE; MMEET IpelCTaBlieHre o mpobiemax, mporeccax,
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SIBJICHHUAX, 3HAKOM C TepMHHOJ’IOFHCﬁ, CYITHOCTBIO, XapaKTCPUCTUKAMU H3YYACMBIX HBHeHPIﬁ;
JIEMOHCTPUPYET TPAKTHYECKHE yMEHHS IPUMEHEHHUs 3HAHUM B KOHKPETHBIX CHUTYalHUsX
npodecCHOHATBLHOM e TEIbHOCTH.

YpoBeHb HUXKE TOPOTOBOIO:

UMEIOTCS TpoOeNbl B 3HAHUSAX OCHOBHOTO YYEOHO-TIPOrpaMMHOTO MaTepuaia, CTYIEHT
JIONYCKAaeT MPUHIHMIUAIBHBIC OMIMOKM B BBIOJHEHUH IPETyCMOTPEHHBIX MTPOTPaMMON 3aJaHuil, HEe
CIOCOOCH TMPOJOIDKUTh OOYYeHHE WU TPHCTYIUTh K NPO(PECCHOHATIBHOW JIEATENILHOCTH II0
OKOHYAHMU By3a 0€3 JIOTOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCIUIIIHHE.

YpoBeHb [IIxana oneHuBaHUs 1JI MPOMEKYTOUHON [lIxana
Cc(hOpMHPOBAHHOCTH aTTecTaluu onieHuBanus mo bPC
KOMIICTCHITMHI DK3aMeH 3auer
(muddepeHIpOBaHHBIN 3a4eT)
[ToBbIIIEHHBIT 5 (OTIMYHO) Ba4TEeHO 90 — 100%
bazoBbIit 4 (xoporo) Ba4TEHO 76 — 89%
[ToporoBsiii 3 (YIOBJIIETBOPHUTEIHHO) BauTEHO 60 — 75%
Hixe moporoBoro 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TECHO Huxe 60%
Kpurepuu onieHku 3HaHUI CTYJEHTOB MO TUCHIUILINHE
Onenka [Tokazarenu
3auTeHo CryneHT CBOOOMHO BJIAJCET TEPMUHOJIOTHEH W3 Pa3IMYHBIX pPa3fciioB

Kypca, JEMOHCTpUPYET TPEKpacHOEe 3HaHHWE MpeaMeTa, J00aBIsis
KOMMEHTapUH, MOSCHEHHs, OOOCHOBaHHWS, OTBEYass Ha BOIPOC, MOXKET|
OBICTPO M 0€30IMO0YHO TPOUJUTIOCTPUPOBATh OTBET COOCTBEHHBIMH
NprMepaMu,  JE€MOHCTPUPYET  pa3n4Hble  (OPMBI  MBICIHTEIHHOM
MesTeNIbHOCTH: aHajlu3, CUHTE3, CpaBHeHHe, o0oOmeHue u T.4. Branmeer
ApryMEHTaluen, IpaMOTHOM, JIJAKOHWYHOM, TOCTYITHOW U ITOHSATHOM PEYBbI0.
He 3aureno CTyneHT JeMOHCTPHUPYET HE3HAHHUE OCHOBHOTO COJEPYKAHUS TUCIUILINHBI,
OOHapy>KuBasi CyIIeCTBEHHBbIE MpoOeNbl B 3HAHUAX y4eOHOrOo MaTepuana,
TOMYCKaeT MPUHIUIHAIbHBIE OIIMOKA B BBINOJHEHUH IpeajaraeMbix
BalaHMii; 3aTPyIHSAETCS JeaTh BBIBOJABI M OTBEUATh HA JOTIOJHUTEIHHBIC
BOIIPOCHI ITPETo1aBaTesl.

83.Bomnpochl, 3a1aHus TEKYIIEr0 KOHTPOJIS

Monynb 1: BBeaenue B punocoduro Hayku

OK-1 crocoGHOCTBIO MCIIONIB30BaTh OCHOBBI (PMIIOCOPCKUX M COLMOTYMAHUTAPHBIX 3HAHUU IS
(bopMUPOBaHNS HAYYHOTO MUPOBO33PEHHUS

1 OOBsicHUTE KaK COOTHOCSATCS MEKAY COO0M ecTeCTBEHHOHAYYHas! U T'yMaHUTapHAasl KyJIbTyphl?

2 OOBscCHHUTE B YeM 3aKITFOYACTCS OTIMYNE €CTECTBEHHOHAYYHBIX 3HAHUN OT TYMaHUTAPHBIX?

3 JlaiiTe onpezeneHne NOHATHIO «HayKa»? Ha3zoBUTe OTIIMUYUTEIBHBIC YEPThl HAYKH.

4. ApryMEHTHpOBAaHO  MOSICHUTE, €CTb JIM  pa3HuUIAa Mexay  ¢QuiocopckuM U
€CTECTBEHHOHAYYHBIM ITOHITHEM «MaTEpUs».

5. IlpuBenute goka3aTesbCTBA €AMHCTBA MaTEPUATILHOTO MUPA.

6. HasoBure oOmieHay4Hble METO/bI, KOTOpbIE HCHOJB3YIOTCA B ecTecTBo3HaHuu? J[laiite
OIpesieNieHue MOHATHSIM «MBICICHHBIN SKCIIEPUMEHT» U «MOJIEIbHBIA SKCIEPUMEHT» U TPUBEIUTE
IIPUMEPBHI.

Monaynb 2: HacTHbIE BOIPOCH COBPEMEHHOTO €CTECTBO3HAHUS

OK-3 cmocoOHOCTBIO HCIIONIB30BaTh E€CTECTBEHHOHAYYHbIE M MaTeMaTHUECKHE 3HAHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMALIOHHOM IIPOCTPAaHCTBE

1 Ha3oBuTe OCHOBHBIE CTPYKTYpHBIE 00pa30BaHUS B MUKPO-, MAKPO- U METa-MUPaX.

2 Onummre 9to coboii mpeacraBiser ComHevnas cuctema? Kakosa ee crpykrypa?

3. OOBsicHHTE YTO MOHMUMAIOT B €CTECTBO3HAHUM MO TEPMUHOM «OKU3HBb»? YKa)XKUTE OCHOBHBIE
IIPU3HAKY KUBOT0. J[aliTe KpaTKyr XapaKTepUCTUKY CTPYKTYPHBIX YPOBHEW )KUBOW MATEpPUHU.

4. OObsCHUTE, KAaKOBO COOTHOIIEHHE OMOJIOTHYECKOTO U COLHAIBHOIO B HMCTOPUYECKOM
pa3sutuu yenoseka? [Ipogomkaercs nu Guosornyeckas 3BOIIOLMS YEJIOBEKa B HACTOsIIIee BpeMs?

5. MOXHO M TOBOPHUTH O KOJIMYECTBE 3/10pPOBbs, M 4YeM OHO u3Mmepsiercsa? Uto BKIOYaeT B ceOs
MOHSITHUE «30POBBII 00pa3 KU3HU»?

6. HasoBure rio0anbHble 3KOJOrMYECKHe MpoOieMbl coBpeMeHHocTH. [IpuBenute mnpumepsl
BJIMSIHUS DKOJIOTMUECKUX (PaKTOPOB Ha 370POBBE YENIOBEKA.

84.Bonpochl MPOMeKYTOUHOI aTTecTAlUN
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Msareiii pumectp (3auer, OK-1, OK-3)

1. JaiiTe onpeneneHue MOHATHIO «HayKa»? Ha30BuTEe OTIMYNTENBHBIC YEPTH HAYKH.

2. JlaiiTe OHATHE HAYYHOH KapTHHBI MUpPAa M MPUBEIUTE MPUMEPHl KapTUH MHUpPA U3 UCTOPHH
HayKH.

3. Ilepeuncnure KapTHHBI MUpa CYIIECTBOBABIIME B UCTOpHM Hayku? Kakas w3 HuUX sBISeTCS
MepBOM HAYYHOM KapTUHON Mupa?

4. OObscHUTE Ha KaKylo (DU3MYECKYI0 TEOPHIO OMUPAETCS COBpeMeHHas Kocmousorusi? OTBer
MOSICHUTb.

5. IloscHuTe B UeM 3aKJIIOYAETCSl CUCTEMHBIN B3TJIS HA MUP?

6. Haiire ompejeneHue MOHATUIO «HaydHas peBoiitouus»? Kakue Hay4yHbIe PEBOIIONUU W3
VCTOPUU HAYKU BaM U3BECTHBI.

7. HazoBuTEe OCHOBHBIE CTPYKTYpHbIE 00pa30BaHUsl B MUKPO-, MAaKpPO- U MEra-Mupax.

8. TNosicHuTe Kakasi TEOpHs SIBJIIETCS COBPEMEHHOU Teoprell MPOCTPaHCTBA U BPeMEHH?

9. HazoBute 1 naiiTe XapakTepUCTUKY (pyHIaMEHTAIbHBIM B3aUMOJICHCTBUSM B IIPUPOJIE.

10. IMoscHuTe, B 4YeM 3aKIIOYACTCS pazIUuUe MEKIYy TUHAMUYECKMMU U CTaTHCTUYECKUMHU
3aKOHOMEPHOCTSIMH B npupojae?

11. O6bsicHuTE, KAKOBa OCHOBHAS MJIes1 MOJIeNIU paciuupsitomieiicss Beenennoi?

12. OObsicHUTE, B YEM 3aKIIOYAETCS CYIIHOCTh KOHIENIUN bomnbioro B3psiBa?

13. Onwumute cTpykTypy Beenennoit?

14. Kaxoo Bame npezcrasienue o ranaktuke? Kak onu pacnpeneneHsl Bo BeeneHHoN?

15. Ommmute, 9to coboii npencrasiser ComHeunas cuctema? Kakosa ee ctpykrypa?

16. Ykaxure Mectopacnonoxenne 3emiu B CTpyKType COoNHEYHOM CUCTEMBI.

17. Kak Bpl cuuraere, mouyemy cpeaud IUIAHET 3€MHOW TIpYMNIbl TOJBKO 3eMJilsl SIBISIETCS
YKU3HECITOCOOHOM TIaHeTOo?

18. Yto BbI MOkeTe cKa3aTh 0 KpeanroHU3Me U €T0 UACH O Havaje )KU3HU?

19. OOmbscHUTE, B UeM 3aKiII0UaeTcs CyTh TEOPUU Havyasla )xu3HU Ha 3emiie o A. 1. Onapuny?

20. JlafiTe ompenelnieHWE TEPMHHY <OKH3HB» C TOYKH 3PCHHUS CCTECTBO3HAHUS. YKaKUTE
OCHOBHBIE ITPU3HAKU KUBOTO.

21. JaiiTe KpaTKyIO XapaKTepPUCTUKY CTPYKTYPHBIX YPOBHEH )KUBOI MaTepHUH.

22. JlokaxuTte, 4YTO KIIETKa — 3TO CBOET0 poja aroM B OHOJOrMU. B dem 3akirodaercs poib
KJIETKH?

23. OxapakTepu3yiTe OCHOBHbIE CLIOCOOBI MUTAHUS B )KUBOM mpupozae?

24. MOHO JT1 TOBOPUTH O KOJIMYECTBE 3/I0POBbHs, U 4YeM OHO m3Mepsiercs? UTo BKIIOYaeT B ceOst
HOHSATHE «3/10POBBE» U «3I0POBBI 00pa3 KU3HU»?

25. HazoBwure 1106abHbIC IKOJIOTHUSCKHUE TTPOOIEMBI COBPEMEHHOCTH.

85 MeTtoanuyeckue MaTepuHajbl, oONpeleisiiolmMe MNpoueAypbl OLEHUBAHMA 3HAHWIN,
YMeHHi, HABBIKOB M (MJH) ONbITA JAeSATeJbHOCTH, XapaKTePU3YKIIMX 3Tanbl (OPMHPOBAHUSA
KOMIIETeHIH i

[IpomexyTouHas aTTecTanus IPOBOJUTCS B (popMe 3aueTa.

3ayeT Mo3BOJISET OLEHUTh CHOPMUPOBAHHOCTh KOMIETEHIUH, TEOPETHUYECKYIO IMOJTOTOBKY
CTYJI€HTa, €ro CIOCOOHOCTh K TBOPUECKOMY MBIIIJIEHUIO, TOTOBHOCTh K IPAKTHUECKOH JEATEIbHOCTH,
nproOpeTeHHbIE HABBIKM CAMOCTOSITEIBHOM pabOThl, YMEHHE CUHTE3UPOBATh MOJTY4YE€HHbIE 3HAHUS U
HNPUMEHSTh UX MPU PELICHUH MPAKTUYECKUX 3a]1a4.

[Ipu OannpHO-PEUTHHIOBOM KOHTpOJIE 3HAHUN HWTOrOBash OIEHKA BBICTABISAETCS C YYETOM
HaOpaHHOI CyMMBbI OaJUIOB.

CobecenoBanre (yCTHBIN OTBET) HA 3aUeTe

Jlist otieHKu chOPMHUPOBAHHOCTH KOMIIETEHITUN TTOCPEICTBOM cobecenoBanms (YCTHOTO OTBETA)
CTYAEHTY MpEABAapUTEIbHO IIPEUIaracTcsl IEpeYeHb BOINPOCOB WM KOMIUIEKCHBIX —3a/laHuM,
IpeJoJiaraloiuX yMEeHHEe OpUEHTHUPOBATHCS B MpoOiieMe, 3HaHHE TEOPETHUECKOro MaTepraa, yMeHUs
IOPUMEHSATH €ro B MPAKTUYECKON MPO(EeCcCHOHANBHOMN NesITeIbHOCTH, BIaJeHUE HABBIKAMU M IIPUEMaMHU
BBITNIOJTHEHUSI TPAKTUYECKUX 3aJaHUM.

[Ipu ouieHKe JOCTHXKEHUH CTYAEHTOB HEOOXOAUMO oOpamaTh 0co60e BHUMaHUE Ha:

—yCBOEHHE MTPOrPaMMHOT0 MaTepHuaa;

—yMEHHUE U3J1araTh IpOrpaMMHBIA MaTeprall HAyYHbIM SI3bIKOM;

—yYMEHHE CBS3bIBaTh TEOPUIO C MPAKTHKOIM;

—yMEHHE OTBEYaTh Ha BUJOU3MEHEHHOE 3a/JaHME;

— BJIaJICHUE HaBBIKAMU TIOMCKa, CUCTEMATH3allMi HEOOXOIUMBIX HCTOYHHUKOB JIMTEPATYPhl IO
u3y4yaemoii npobieme;

MoarotoeneHo B cucteme 1C:YHusepcutet (000009550)



—yMeHHE 000CHOBBIBATH MIPUHSATHIC PEUICHHUS;

—BJIaJICHUE HaBBIKAMHU U TIPUEMaMH BBIITOJTHCHHS TPAKTUYCCKUX 33 aHHIA,

—yMEHHE MOAKPEIUISATh OTBET WILTIOCTPATHBHBIM MAaTEPUAIIOM.

TecThl

[Ipu ompeneneHun YpOBHS JOCTHUKCHHHA CTYJEHTOB C TIIOMOIIBIO TECTOBOTO KOHTPOJIS
HEe00X0oaMMO 00paiaTh 0co00e BHUMAaHHUE Ha CEAYIOIIee:

—OIIEHUBAETCS MOJTHOCTHIO MIPABIIIBHEIN OTBET;

— TIperoIaBareeM JO/DKHA OBITh ONpEleICHa MaKCHMallbHas OIICHKAa 3a TECT, BKIIFOYAIOIIUI
OTIpeIeIEHHOE KOJMYECTBO BOIIPOCOB;

—MpenoJIaBaTeJIieM MOXKET OBITh OIpejielicHa MAaKCUMalIbHAs OIICHKA 3a OJJMH BOIIPOC TECTA,

—TI0 BOIIPOCaM, MPeTyCMaTPUBAIOIINM MHOXXCECTBCHHBIH BBIOOpP MPABHIILHBIX OTBETOB, OIICHKA
OTPECIIACTCS UCXO/SI U3 MAKCUMAJILHOM OIEHKH 33 OJIMH BOIPOC TECTA.

[TucpbmMeHHast KOHTpOJIbHAS paboTa

Buabl  KOHTPOJBHBIX  pabOT: ayauTOpPHBIC, JOMAIIHUE, TEKYIIHE, HSK3aMCHAIMOHHEIC,
MUChbMEHHBIC, TpadUIeCKue, MPAKTHIEeCKHE, (PPOHTATBHBIC, UHIUBUIYATbHbIC.

Cucrema 3aJaHHI MUCbMEHHBIX KOHTPOJIbHBIX PadOT JOJIKHA:

— BBISIBJISITH 3HAHUS CTYACHTOB T10 ONPECIICHHON TUCIUTUIMHE (pa3ieny TUCIUTLINHEI);

— BBISIBJISATh IIOHMMAHUE CYIIIHOCTH M3y4aeMbIX IIPEAMETOB U SIBJICHUHN, HX 3aKOHOMEPHOCTEH;

—BBISBIISATH YMEHHUE CAMOCTOSITEIILHO JIeIaTh BHIBOIBI  0000IIECHUS;

—TBOPYECKH HCITI0JIb30BaTh 3HAHUS U HABBIKH.

TpeboBaHusI K KOHTPOJIBHOU PabOTE MO TEMATUYCCKOMY COJEPIKAHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxke KOHTPOJBHBIC PA0OTHI MOTYT BKIIFOUATh TIEPEUCHD MPAKTUICCKUX 3a/ITaHUH.

KonTtekctHas yueOHast 3a/1a4a, MpoOIeMHas CUTYallusl, CHTyal[MOHHAs 3a/1a4a, KeHCOBOE 3aJaHHe

[Ipu onpeneneHnn YpOBHS TOCTHIKEHUH CTYJACHTOB IIPH PEIICHUN YUYCOHBIX TMPAKTHYSCKUX 3a71a4
HEo0X0uMo o0Opamarh 0co00e BHUMaHKE Ha CIICIYOIIee:

—CIIOCOOHOCTh OMPEACIATh, U MPUHUMATH EIH YIeOHOW 3a/a4u, CAMOCTOSTEIHLHO U TBOPUYECKU
IUIAHUPOBATh €€ PEIICHUE KaK B THIIMYHOW, TaK U B HECTAH/IAPTHOM CUTYAIUH;

—CHCTEMaTU3UPOBAHHEIE, TTYOOKHE U TIOJHBIC 3HAHUS 110 BCEM pa3zieliaM MPOrpaMMEl;

— TOYHOE HCIIOJB30BAHUE HAYYHOH TEPMHUHOJIOTUH, CTHIMCTUYECKH TIPaMOTHOE, JIOTMYECKH
MIPABIILHOE M3JI0KCHHUE OTBETA HA BOTIPOCHI U 33/ IaHHUS;

—BJIaJICHUE UHCTPYMEHTapueM y4eOHON TUCIUIUINHBI, YMEHUE ero 3(pQeKTUBHO UCIOIB30BATh B
MIOCTAHOBKE U PEUICHUH YUIeOHBIX 3a]1a9;

—TPaMOTHOE UCIOJIb30BaHNE OCHOBHOM U JOTIOJIHUTENBHOMN TUTEPATYPHI,

—yMEHHE HUCIOIh30BaTh COBPEMEHHBIC MH(POPMAITMOHHBIC TEXHOJOTHH JUIS PEIICHUs y4eOHBIX
3a/1a4, UCIMOJIb30BaTh HAYYHBIEC JJOCTUKEHUS IPYTUX JUCIIMILINH;

—TBOpPYECKAsi CAaMOCTOSTENbHAs pa0oTa Ha MPAKTUYECKHUX, JIAOOPATOPHBIX 3aHATHSAX, aKTUBHOE
y4acTue B TPYIIOBBIX 00CYKICHUSIX, BEICOKH YPOBEHB KYJIbTYpPbI HCIIOHEHUS 3aJaHHH.

9. IlepeyeHb OCHOBHOI M JONOJHUTEIbLHON y4eOHOI JIUTEpaTyphl

9.1 Cniucok JMTepaTypsbl

OcHoBHasi InTEepaTypa

1. I'yces, JI.A. EcTecTBeHHOHay4YHasi KapTHHA MHUpa [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue
/ .A. T'yce, E.I'. BonkoBa, A.C. MacnakoB ; MuH. o6p. u Hayku P®, MII'Y. — Mocksa : MIIT'Y,
2016. — 224 c. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=472844

2. TuroB, ®.B. EcrecTBeHHOHay4Hasi KapTHHA MUpa [DnekTpoHHbI pecype | / @.B. Turos. —
KemepoBo : KemepoBckuil rocynapcrBeHHbll yHuBepcuter, 2013. — 220 c. — Pexum npocryna:
http://biblioclub.ru/index.php?page=book&id=232815

JdonmosHuTeIbHAS JIUTEPATYPa

1. Kapnenkos, C. X. Konuenuuu coBpemMeHHOro ecrectBo3Hanus : yueoHuk / C. X. Kapnenkos.
— 12-ew3n., mepepab. m jgon. — MockBa : Jlupekr-Memua, 2014. — 624 c. — Pexum pgocryma:
http://biblioclub.ru/index.php?page=book&id=229405

2. Tynmunos, B. ®. Konnenmuu cOBpeMEHHOTO ecTecTBO3HaHMS : yueOHUK / B. @. Tynunos, K.
B. Tynunos. — 3-e u3n., nepepad. u gon. — Mocksa : M3aarenbcko-Topropasi Kopropanus «/lamkos u
K, 2016. - 483 C. : [DneKTpOHHBIH pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=453499

3. Duitunron, A. 1. KoHnenmuu cCOBpeMEHHOTO €CTeCTBO3HAHUS : yueOHuK / A. V. DUTHHTOH ;
Poccuiickas mexnayHaponHas akaaemus TypusMma. - MockBa : Poccuiickas MexayHapOIHas aKaaeMus
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http://biblioclub.ru/index.php?page=book&id=472844
http://biblioclub.ru/index.php?page=book&id=232815
http://biblioclub.ru/index.php?page=book&id=229405
http://biblioclub.ru/index.php?page=book&id=453499

Typu3Ma, 2010. — 388 c. [DneKTpOHHBIN pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=25816

10. Ilepeyennb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu « UHTEepHET)

1. http:// www.nlr.ru —Karanor Poccuiickoii HalimoHaIbHOW OMOIMOTEKH

2. http://humbio.ru/Humbio/genetics.htm — OcHOBBI FeHETHKH

3. http://www.krugosvet.ru/enc/nauka _i_tehnika/biologiya/BIOSFERA. .html — OcHoBbI ydeHus 0
ouocdep

4. http://www.biology.ru/course/design/index.ntm — Wcropus Ouonoruu, KJIETOYHAS TEOPUS
UTOJIOTUS

11 MeToan4veckue yKa3aHusi 00y4arOUMMCsI 110 OCBOEHUIO U CIUIIJIMHBI (MOTYJIs1)

[Ipu ocBoeHnM MaTepuana AUCIUIIMHBI HEOOXOIUMO:

— CIUIAaHUPOBATh U PACHPECIUTh BpEMs, HEOOXOAUMOE JIJIsl U3yUEHUS JUCIUILTUHBL,

— KOHKPETHU3HMPOBATh JIJIS ce0sl TUIAH U3YYCHUS MaTepraa,

— O3HAKOMUTHCA C OOBEMOM M XapaKTEepOM BHEAyJUTOPHOM CaMOCTOATEIbHOW paboThl IS
MOJIHOLEHHOT'O OCBOCHUS KaXKJ0M U3 TEM JAUCIUILIUHBI.

Cuenapuii u3yueHus Kypca:

— TpopaboTaiTe KXY TEMY IO MpeiaraéMoMy HUXKE alITOPUTMY JIEHCTBHIA;

— H3y4YUB BECh MaTepuall, BHIIIOJIHUTE UTOTOBBIN TECT, KOTOPBINA MPOJIEMOHCTPUPYET TOTOBHOCTD
K cJlaye 3a4eTa.

Aaroput™M paboThI HaJl KaXKIOWU TEMOM:

— U3YYHTE COJACp)KaHWE TEeMbl BHayaje IO JEKIMOHHOMY Marepuaiay, a 3aTeM [0 JPyrum
UCTOYHUKAM;

— TPOYHUTANTE TOMOJHUTEIBHYIO TUTEPATYPy U3 CIIUCKA, MPETI0KEHHOT0 MPETIO1aBaTeIIeM;

— BBINUIIUTE B TETPaJb OCHOBHBIE KATETOPUU U MEPCOHAIUU 110 TEME, UCIIONIb3Ys JIEKIIMOHHBIH
MaTepual WU CIIOBApH, YTO TIOMOXKET OBICTPO TTOBTOPHUTH MaTEPHAJ TPH TIOJITOTOBKE K3a4eTy;

— COCTaBbTE KpATKUU IJIaH OTBETA MO KaXXKJIOMY BOIIPOCY, BEIHOCUMOMY Ha OOCYXICHHE Ha
1a60paTOPHOM 3aHSTHH;

— BBIyYHTE OINpPEAETICHUS TEPMUHOB, OTHOCAIIUXCS K TEME;

— TpOoayMaiTe mMpUMEPHl U WILTIOCTPALIUU K OTBETY IO U3y4aeMOM TeMe;

— moAbepuTe LUTAThl yYYEHBIX, OOIIECTBEHHBIX JEATENEH, MyONUIIMCTOB, YMECTHBIE C TOUYKH
3peHHs 00CYK1aeMOi TTPOOIIEMBI;

— TMPOAYMBIBANTE BHICKA3bIBAHUS 110 TEMaM, MPEATIOKEHHBIM K Ia00paTOPHOMY 3aHSTHIO.

Pexomenpamuu o pabore ¢ uTepaTypoit:

— O3HAaKOMbBTECh C AHHOTAIUSIMU K PEKOMEHJOBAaHHOM JIUTEpaType M OINpPEAEIUTe OCHOBHOM
METO/1 U3JI0’KEHUS MaTepurasa TOro WM HHOTO UCTOYHUKA;

— COCTaBbTE COOCTBEHHBIE AaHHOTAIIUU K IPYT'MM UCTOYHMKAM Ha KapTOUYKax, YTO MOMOKET MPHU
MOATOTOBKE pedepaToB, TEKCTOB peueH, IPH MOJATOTOBKE K 3a4ETY;

— BBIOEpUTE T€ UCTOYHUKH, KOTOPBIE HAanOOoJee MOAXOAAT A U3YUYCHUS KOHKPETHOU TEMBI.

12. IlepeyeHb HHGOPMALMOHHBIX TEXHOJIOT U

Peanuzamust  ydueOHOM mporpamMmbl  oOecrieunBaeTcsl JOCTYIIOM — KaXJOro CTYIAEHTa K
UH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOM OMOIMOTeKe M ceTeBbIM pecypcam HMurtepnet. [ns
ucrnonb3oBanus KT B ydueOHOM mporiecce MCIOb3yeTcss porpaMMHOE 00ECTICUeHHE, TTO3BOJISIONIEE
OCYILECTBIISITh TOMCK, XpaHEHHWE, CUCTEeMAaTH3alMIo, aHAJINW3 U IPe3eHTAlUI0 MHPOPMALUHU, SKCHIOPT
uHpopMalu Ha UEGPOBBIE HOCUTENHU, OPraHU3alMI0 B3aMMOJCHCTBHUS B PEaJbHOM W BUPTYaJbHOMN
o0pa3oBaTeNnbHON cpeie.

WnnuBuayanbHble pe3yabTaThl OCBOEHHUS  JUCHUIUIMHBI  CTYAEHTaMH (QUKCUPYIOTCS B
3JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHON Cpejie YHUBEPCUTETA.

12.1. IlepeyeHb NPOrPaAMMHOI0 o0ecneveHust

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer I[TPOD

12.2. TlepeyeHb HH(OPMAINHOHHBIX CIPABOYHBIX CcHCTeM (00OHOBJIeHHE BBITIOJIHAETCS
esKeHeneJIbHO)

1. Uudopmarmonno-npaBoBast cuctema «I'’APAHT» (http://www.garant.ru)

2. CnipaBouHas npaBoBas cucrema «KoncynsrantlLimocy ( http://www.consultant.ru)
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12.3. IlepeyeHb cOBpeMeHHBIX NPO(ecCHOHATBHBIX 023 JTaHHBIX

1. IIpodeccuonanpHas 6aza qaHHBIX «OTKPBITHIE JaHHBIE MUHHCTEpCTBA 00Opa30BaHMs U HAYKH
P®» (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. llpodeccuonanpuas 0a3a maHHBIX «[lopTay OTKPBITHIX JaHHBIX MUHHCTEPCTBA KYJIBTYPHI
Poccutickoit ®enepanuny» (http://opendata.mkrf.ru/)

3. DnekrponHas oubmuoreuHas cucrema Znanium.com( http://znanium.com/)

4. Enunoe oKHO jocTyma K oOpa3oBarenbHbIM pecypcam (http://window.edu.ru)

13. MarepuajabHO-TeXHHYECKOe ofecrieyeHHe JUCHUIIUHBI (MOIYJIs1)

Jliia npoBeneHrs ayIUTOPHBIX 3aHATHI HEOOXOAUM CTaHAAPTHBIM Ha0Op CHEIUATIU3UPOBAHHON
yueOHOi MeOenmu u y4eOHOro OOOpyIOBaHUS, a TaKKe MYIbTHMEIUWHOE OOOpYyIOBaHHE IS
JNEMOHCTpallMM Tpe3eHTaluii Ha Jjeknusax. s npoBedeHHs] MPaKTUYECKUX 3aHATUN, a TakkKe
OpTraHHU3aIMl CaMOCTOSITEIbHONH PAa0OTHI CTYICHTOB HEOOXOAMM KOMITBIOTEPHBIA Kjacc ¢ pabouyuMu
MecTamH, o0ecriedrBaroIMMH BbIX0]1 B IHTepHeT.

WupuBuayanbHble  pe3yabTaThl OCBOCHHS JAUCHUIUIMHBL  (PUKCUPYIOTCS B 3JIEKTPOHHOM
nH(pOPMallMOHHO-00pa30BaTEIbHOM Cpelie YHUBEPCUTETA.

Peanmzanust yueOHOW TporpaMMbl  0OECIIEUMBAETCS JOCTYIIOM KaXKIOrO CTYIEHTa K
WH(GOPMAILIMOHHBIM pecypcaM — JJIEKTPOHHOW OubiuoTexke u ceTeBbIM pecypcam Hutepuer. lns
ucnonpzoBanuss MKT B yueOHOM mpouecce HEOOXOAMMO HaJIWYME IPOrPaMMHOIO OOecrneueHus,
MO3BOJIAIOIIETO OCYIIECTBIIATh MOMCK WHGpOpManuu B ceTH VHTepHeT, cucTeMaTu3aluio, aHaliu3 U
NPe3CeHTAIMIO HH(POPMAIINH, SKCTIOPT HH(PopMaIiy Ha H(POBBIE HOCUTEIH.

VYyebHas ayuTopus I MPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATUNA CEMUHAPCKOTO THIIA,
TPYNNOBBIX U UHAMBUIYAIbHBIX KOHCYIbTAIMMA, TEKYIIErO0 KOHTPOJSA U MPOMEKYTOUHOM aTTecTalluH,
ayJIUTOPHSL.

Komnbrorepnsiit kiacc, Ne 111.

[TomemieHne yKOMIUIEKTOBAHO CHEIMAIIM3UPOBAHHOM MEOETbI0 U TEXHUYECKUMHU CPEACTBAMU
o0OyueHusl.

OcHoBHOE 000pyTOBaHUE:

HaGopel  neMOHCTpallmOHHOTO  OOOpYIOBaHUS:  aBTOMAaTHU3UPOBaHHOE pabodee  MECTO
MpernojiaBaTesis B COCTaBe (CUCTEMHBIN OJIOK, MOHUTOpP, (UIBTP, MBI, KJIaBUATypa, BeO Kamepa,
TOKYMEHT KaMepa, aKyCTHYecKasi CUCTEMA), TPOEKTOP, MHTEPAKTHUBHAS TOCKA.

ABTOMaTH3UpOBaHHbIE paboune MecTa B cocTaBe (KommbioTepsl — 13 mt.), maruutona JVC RD-
EZ16, MarHUTHO-MapKepHas JOCKa.

YueOHO-HarIsITHBIE TTOCOOUS:

[Ipe3enTanuu, yueOHbIE TIIAKATHI.

[Tomerienue 1t camocTosITeNbHOM paboTsl, Nel13.

[TomenieHne yKOMILJIEKTOBaHO 000PY/I0BaHUEM U TEXHUYECKUMH CPEACTBAMU OOYyUEHUS.

OcHoBHOE 000pyIOBaHUE:!

ABTOMaTH3UPOBAHHOE paboyee MECTO B COCTaBE (CHUCTEMHBIM OJIOK, MOHUTOP, (PUIBTpP, MBIIIb,
KJIaBHaTypa, BeO KaMmepa) ¢ BO3MOXKHOCTBIO MOJKIIOYEeHUs K ceTh «MHTepHeT» M olecrneueHreM
JIOCTYTIa B JIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBepcuTeTa; Tesnesusop LG.

Y4eOHO-HarIAHbIE TTOCOOUS:

[Ipe3enTanuu, yueOHble TU1aKaThl. JIMIIEH3MOHHOE TPOrpaMMHOE 0OecIiedeHHe:

[Tomernienue a1 cCaMOCTOSTEHHON pabOTHI.

Uuransueii 3ai1, Nel01.

[TomenieHne yKOMITJIEKTOBaHO 000pY/I0BaHUEM U TEXHUUYECKUMH CPEACTBAMU O0OyUEHUS.

OcHoBHOE 000py/IOBaHUE:

KomMmmbroTepHast TeXHHKA C BO3MOXKHOCTBIO MOAKIIOUeHUs K ceTu «MHTepHeT» n obecrieueHnem
JocTyna B ANEKTPOHHYIO UH(POPMALIMOHHO-00pa30BaTEIbHYIO cpeny YHHUBEPCUTETA:
aBTOMAaTHU3MpOBaHHBIE paboune MecTa (kommnbrorep — 10 miT.).

ITpoexTop ¢ sKpaHOM, MHOTO()YHKIIMOHAJILHOE YCTPOICTBO, TPUHTED.

VY4eOHo-HarIsIHbIe TOCOOUS:

Y4eOHUKM U y4yeOHO-METOJMYECKHE TIOCOOMs, MEepUOAWYECKHe U3JaHus, CIpaBOYHas
JAUTEpaTypa, CTEH bl C TEMAaTHUYECKUMH BBICTABKAMH.
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[TomernieHue 1151 CaMOCTOSITEIBLHOM pabOTHI.

UuTanpHBIN 321 3JIEKTPOHHBIX pecypcoB, Ne1016.

[TomernieHne yKOMILIEKTOBAHO 000PYIOBAaHHEM U TEXHUYECKHMMHU CPEIACTBAMU OOYUCHUSI.

OcHoBHOE 000pyOBaHUE:!

KomMmnploTepHast TEXHHKA C BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTh «HTepHeT» u obecnieueHneM
JIOCTyIIa B 3JEKTPOHHYIO nH(}OpMalMOHHO-00pa30BaTEIbHYIO cpeny YHUBEPCUTETA!
aBTOMAaTH3UPOBaHHbIE paboune MecTa (Kommbrotep — 12 mrt.).

MynbTUMEIMIHBINA TPOSKTOP, MHOTO(YHKITMOHAILHOE YCTPOMCTBO, IPUHTED.

Y4eOHO-HAarIIAHbIE TTOCOOHS:

[Ipe3enTanuu, 31eKTPOHHbIE AUCKH C YUEOHBIMU U Y4€OHO-METOANUYECKUMHU [TOCOOUSIMHU.
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MopaoBcKHii rocyAapcTBeHHbIN neaarornyeckuii yausepcurer umenu ML.E. EBceBbeBa
Kaprouka gucunmiunasl BPC

QHC!!I/IHJII/IHHZ

EcTecTBeHHOHAay4YHAsl KAPTHHA MHPA

YueOHbIe oAbl H3ydeHus aucumuinasl: 2018 - 2019;

OO011e€e KOINIECTBO YaCOB IUCIIATUIHHBI:
Ipemonasarens (-u):

Brmyckarormas kadenpa:
[Nenaroruyeckoe oOpa3oBaHue;

I'pymma (-b1): ATA-217

Oo0Bem Kypea

72

Honent Ps6osa EBrenns BacuibesHa;

Kadenpa dunocodun

Kypcsr 00yu.: 2; ®opma oOydernss: OgHas
Yucji0 moayJieid JMCUMILINHBI - 2

Bun Harpy3ku, KOHTpOJIs

KomngecTBo yacoB

Tpetuii cemectp

3auer

Jlexn 18,00
[pakTHueckue 18,00
CamocrosTenbHas paboTa 36,00

MoayJid AUCUUTIITHHBI

Ilepuon xouTpoOIS

Bec. k03¢. Hara
Homep moayass |HaumeHoBaHue MoayJist MOIYJIst Jara Hayana HUTOr0BOM
aTTecTaluu
Bun Harpy3ku, KOHTPOJIS OO0BeM B aKajeM. 4acax
Tperuii cemecTp
Monayas 1 BBenenne B puitocodpuio Hayku 0,5 01.09.2018 30.09.2018
Jlexumn 4
CamocrosTenbHas padboTa 18
IMpakTuueckue 4
YacTHbIE BONPOCHI COBPEMEHHOTO
Moayasb 2 €CTeCTBO3HAHUS 0,5 01.10.2018 31.12.2018
Jlekuuun 14
3auer
CamocrosrensHas padbota 18
IMpakTuueckue 14
DakTopbl Ka4eCTBA AMCUMILIMHBI
IMepuon koHTpOIS
Kom.
HaumenoBanue dakropa Bec. k03¢. 3auaTHi | Makc. 6an | Makc. 6amn | [Ipume
Homep moayas
KauecTBa (axTopa (xoHTD. 3aHATHA (akTopa | waHue
Mep.)
Tperuii cemecTp
Moayas 1 Tlocemenue 3aHaTHi 0,2 4 4
OtpaboTKa 3aHATHI 4 4 Bec.
K03¢.
Otpad
OTKHU H
Mocem
CHUSI
3aH-1
paBHBI.
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DaKTOpPHI KAYeCTBA THCHHUILJIHHBI

Ilepuon koHTpOIsS

Ko
H HaumenoBanue ¢paxropa Bec. k03¢. sansatuid | Makce. 6ayun | Make. 6ain | [pume
OMEP MOAYI | auectBa (axTopa (xoHTD. 3aHATHS (akTopa | waHme
Mep.)
KonTtponbHas aTrectaims 0,4 1 5 5
Texymiuii KOHTPOJIH 0,4 1 5 5
Moayas 2 Tlocemenue 3auaTuii 0,2 14 14
OtpaboTka 3aHATHIT 14 14 Bec.
K03¢.
Otpad
OTKH U
ITocemy
SHHUS
3aH-U
PaBHBIL.
KonrponbHas arrecTanus 0,4 5
Texymmii KOHTPOJIH 0,4 5 10
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