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1. IMosicHUTeIBLHAA 3aNMCKA

eabrwo ocBoeHMS IUCHMILUIMHBI «ECTECTBEHHOHAy4Hass KapTUHA MHUpPa» SBISETCA
(dhopMHUpOBaHKE TIPE/ICTABIICHUN O €CTECTBEHHOHAYYHON KapTUHE MUpPA KaK TJI00AIbHOW MOJIETH
MIPUPOJIBI, OTPAXKAIOIIEH ETOCTHOCTh U MHOTOOOpa3ue MHpa; CTAaHOBJICHHWE OOIICKYIbTYPHBIX
KOMITETCHIIMH ITyTeM pa3BUTHs 0A30BBIX €CTECTBCHHOHAYYHBIX 3HAHHM.

3agauud JMCUHMIJIMHBI: O3HAKOMHUTHCS C O0a30BBIMH TOHSATUSMU M KOHIEHITUSIMHU
€CTECTBEHHOHAYYHON KAPTUHBI MUPA; HAYYUTHCS MPUMEHSATh €CTECTBCHHOHAYYHbIC 3HAHUS IS
OPUEHTHPOBAHHS B COBPEMEHHOM HH()OPMAIIMOHHOM IPOCTPAHCTBE;, HAYYHTHCS KPUTUYECKU
OIICHUBATH WH()OPMAITHIO O IPUPOJIE COACPKAIILYIOCS B HHPOPMAIIMOHHOM MTPOCTPAHCTBE.

1.1. Mecro IMCUMILVIMHBI B CTPYKType 00pa3oBaTeIbHOH POrpaMMbl

Hannas jgucuuiuivHa BXoauT B Onok bl Jlucoumiausabl (MOJyJHM), OTHOCHTCS K
mucuuriuHaM 6azoBoit yactu OIl. Jlannast nuciumuinHa 6a3upyeTcsl Ha 3HAHUAX, MOTYYEHHBIX
o0yyaromuMucs B 00I1eo0pa3oBaTeNbHON MIKOJE B XOJA€ H3YYCHMs IUCHMIUIMH «Du3uKay,
«buonorusy, «Xumus» Ha NpeblIyleM ypOBHE 00pa30BaHusl.

1.2. Komnerenuumn o0yuarwuierocs, (popMupyemMbie B pe3yJbTaTe 0CBOCHHUS JAHHOM
o0pa3oBaTe/IbHON NPOrpamMMBbl.

[Tpouecc u3yyeHus: TUCIUILIMHBI HaNpaBiieH Ha (OPMUPOBAHUE PJIEMEHTOB CIETYIOIINX
komneTeHui B coorserctBur ¢ ®I'OC BO n OI1 BO no nanHOMy HanpaBieHHIO OATOTOBKH:

Kon wu nammenoBanue kommnereHIMH (u3 | KomMmoHeHT (3HaHMEBBIH/(QyHKIIMOHAIBHBII)

®r'OC BO)

OK-3. Crocoben HCIIOJL30BaTh | 3HaeT 0a30Bble IOHATHS U KOHIICIIIUH,
CCTCCTBCHHOHAYYHBIE W  MaTEMaTHYECKHE | COCTABJISAIONIME OCHOBY €CTECTBCHHOHAYYHOU
3HAHUA IJIs1 OpI/ICHTHpOBaHI/ISI B COBpeMeHHOM KapTI/IHBI MI/Ipa JJIs OpI/ICHTHpOBaHI/ISI B
HH(POPMAITMOHHOM IIPOCTPAHCTRBE. COBPEMEHHOM UH(POPMAITUOHHOM
Jlannas KoMnemenyust Gopmupyemcs | IPOCTPAHCTBE.

yacmuuno:  CIOCOOHOCTBIO  HWCIOJIB30BaTh | YMEET KPUTHUCCKU OLCHUBATH MH(DOPMAIIHIO O

€CTECTBEHHOHAYYHbIE 3HAHUS JUISL | IPUPOZIE COAEpKAIYIocs B MH(POPMAIIMOHHOM
OpUEHTUPOBAHUSA B COBPEMEHHOM | IIPOCTPAHCTBE (MOXKET pPa3iuyaTh HAay4dHblE U
MH(POPMALIMOHHOM MPOCTPAHCTBE. IICEBJIOHAYYHBIE NPEACTABIEHUS O IIPUPOJIE).

2. CTpyKTYypa H TPYA0EMKOCTh AUCHHUIIIMHBI

Tabmumna 1
Bupg yue6Holi padoThI Bcero uacos Yacos B cemecTpe:
(axamemMHuuecKue Jachl)
6 cemecTp

OO0mmii 00LeM 3a4. e]I. 2 2

yac 72 72
N3 Hux:
Yacel ayTuTOpHOM paboThI (BCEro) 32 32
Jlexnuu 16 16
[IpakTHueckue 3aHATUSA 16 16
JlabopaTopHble 3aHATHS - -
Yacpl BHEAYAUTOPHOM padoTHI, 40 40

BKJIIOYAsl CAMOCTOSATEIbHYI0
padoTy 00y4aouerocsi

Bun npome:xyTo4HON aTTecTanuu 3a4eT 3a4eT
(3ageT, nud. 3aver, FIK3aMeH)




3. Cucrema oueHUBAHHUS

OneHuBaHMEe OCYIIECTBISIETCS B paMKax OaJUIbHOM  cHUCTeMbl, pa3paboTaHHOMH
npernojaBaTesieM M JOBEJCHHOM JI0 CBENEHHs OOydYaloIlMXcsi Ha TIEepBOM 3aHATHUU.
MakcuManabHOE KOJIMYECTBO OaijioB, KOTOpblE MOXET HaOpaTh CTYAEGHT B XOJ€ H3y4eHUs
mucuuriuHbl, coctaBisier 100. Ilo pasHbiM  ¢gopmam  KOHTpOJdsl OajibHBIE OLIEHKU
pacripenienaoTcss cienyromuM o0pa3oM: cobeceqoBaHue mo TtemMam Kkypca 0-16 6Gamios;
BBITIOJIHEHHE Yy4ueOHOro MuHHU-TIpoekTa — 0-34 Oamia; TectupoBaHue mo temam kypca — 0-50
0aJoB.

[Tpu HabGope crynenTom Oosee 60 OaIOB OLIEHKA 32 MPOMEKYTOUHYIO aTTECTALUIO MOXKET
ObITH BBICTAaBJICHA ABTOMATHYECKU COIJIACHO cienyromuM kpurepusam: 0-60 OamnoB — He
3aureHo; 61-100 6amnoB — 3auteHo. CTyaeHTHI, HAOpABIINE O TEKYIIEMY KOHTPOJIIO MeHee 61
0aJuIoB, CHAAIOT 3a4eT B yCTHOU (opMme.

4. Copep:xkanue JUCHUNIHHBI
4.1. TeMaTHyecKN NJIAH JUCHHUILINHBI

Tab6muma 2
Ne | HammenoBanue teM H/HJIH O0beM TUCUMIIIMHBI (MOTYJIs), Yac.
pa3naejioB Bcero | Buanl aynutopHoii padotsl B yac. | lnble
BUJIbI
KOHTaKTH
ot
paboThI
Jlexumu | ITpaktrnueck | JlaGoparop
ue HbIE
3aHSATHS 3aHSATHS
1 2 3 4 5 6 7
Monayns |
1 | Benenne. EctecTBO3HanmE 4 2
KaK ()eHOMEH KYJIbTYPBHIL.
2 | Dranbl pa3BUTHS 4 2
€CTECTBO3HAHMSI
3 | OCHOBBI METOJIOJIOTUH HAYKHU 8 2 2
Monynsb 2
4 | ®usznyeckas KapTUHA MUpa. 10 2 2
5 | CtpyKTypHbIE YPOBHHU U 10 2 2
CUCTEMHasl OpraHu3anus
MaTepuH.
6 | Konuenmuu BO3HUKHOBEHUS 8 2 2
1 pa3BuTHs BeeneHHOM.
Monaynb 3
7 | XuMuueckue 8 2 2
npeoOpa3oBaHus BEIIECTBA.
Kocnoe BemiectBo 3emitn.
8 | deHOMEH XHU3HHU. 10 2 2
[IpoucxoxaeHue u BOJIIOIHUSA
*u3HU. [ eHeTuka.
9 | AHTponoreHes. 10 2 2
B3anmMopeiicTBue npupoasl U
oO1iecTsa.
HToro (uacos) 72 16 16




4.2. Conep:xaHue TUCHHUILIMHBI 10 TeMaM.

4.2.1. Conep:kanue JUCHUILIUHBI.

Monayas 1.

Tema 1. Beenenue. EcrecTBo3HaHUE KaK (peHOMEH KYJIbTYPHI.

EcrecTBO3HaHHME Kak »3JIEMEHT MHUPOBO33peHUs. (OCHOBHBIE MCTOPUKO-KYJIbTYPHbIE
MPENNOChUIKM W 3aKOHOMEPHOCTH Pa3BUTHSl €CTECTBO3HaHMs. EcTecTBEeHHOHay4yHass U
ryMaHuTapHas KyJbTypa. B3auMozaelcTBHEe €CTECTBEHHBIX UM TyMaHMTapHBIX  HayK.
Knaccudpukanus nayk. Jduddepenumanus u uHTerpanuss Hayk. MecTo Haykd B CHUCTEME
KyJbTYpPBI U €€ CTPYKTYpa.

Tema 2. JTanbl pa3BUTHS €CTECTBOZHAHMS.

OOmrast ucTopusi €CTECTBO3HAHUS. AHTHYHOCTh, HaTypdmiocodpus. IlepBrle HaydHbIe
nporpammbl: 1 - Maremartnueckass mporpamma Ilmatona, I[ludaropa; 2 - KopmyckymsipHo-

atoMuctuueckass mnporpamma Jlemokputa; 3 - KoHTuHyanpHas mnporpamma ApHUCTOTEINS.
EcrectBozHanne B CpenHue BEKa, PA3BUTHE YHUBEPCUTETOB. ECTECTBO3HAHME B JIOXY
Bo3spoxaenus. dopmMmupoBaHue MEXaHUCTUYECKOTO €CTECTBO3HAHMUS: co3zaHue

TEITUOIEHTPUYECKOM CUCTEMBl MHPA M YUYEHHS O MHOXECTBE MHPOB, CO3/IaHHE KIIACCUYECKOU
MEXaHUKA M SKCIIEPUMEHTAIBHOIO €CTECTBO3HAHHUS, POXKICHUE MEXAHUCTUYECKOM KapTHUHBI
mupa. EcrectBoznanme B XVII-XVIII Bekax. DBOMIOLMOHHBIE UAEU B €CTeCTBO3HaHWUU 18-19
BekoB. OTkpbITHE (yHIaMEHTAIbHBIX 3aKOHOB U Teopuid. [IpeAmochuiku  KpyLIeHHs
MEXaHUCTUYECKOTO €CTECTBO3HAHHWSA, pPa3BUTHUE HAYyYHO-TEXHMUYECKOro Tporecca. Pa3Burtue
COBpPEMEHHOr0 ectecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO10JIOTHUN HAYKH.

CyuHocth HayuHoro no3HaHusi. Hayka m HayuHoe 3HaHue. [lo3HaHume Kak mpolecc
OTPAKEHUSI JEUCTBUTEIBHOCTH. KpuTepum © HOPMBI OTIPAHMYECHUS HAYYHOIO 3HAHMS:
MPUHIUIE BepuUKanuy, QanbcuGUuKaluu W paluoHaIbHBIA MPUHIMI. BUIBI CpeaCTB U
MeTonoB Hayku. CTpyKTypa W ypOBHHM HaydHOro mo3HaHus. OOIliee TOHSITHE O METO/IE.
XapakTepucTuka OCHOBHBIX METOJIOB Hayku. OOIIeHaydHble METOMABI dMIUPHUYECKOTO YPOBHS
no3Hanus. OOIeHayYHbIe METO/IBI TEOPETUIECKOTO YPOBHS Mo3HaHus. OOIIeHayYHbIE METOIHI,
MIPUMEHSEMbIE HA OMIIUPUYECKOM U TEOPETHUECKOM YPOBHSX IMO3HAHUS.

MoayJs 2.

Tema 4. ®uznueckass KAPTHHA MHPA.

Mexanudeckass KapTHHAa MHpa W €€ OCHOBHBIC TMOHATHSA W ToyokeHus. OoOmue
MpEJICTaBICHUS O MaTepuu. MexaHUCTUUYEeCKas KapTHHA MUpa M €€ 0COOCHHOCTH. J[uckpeTHas
(KoprrycKymsipHasi) MOJENb PEATIbHOCTH, KOHIETIHS aO0COJIOTHOTO MPOCTPAaHCTBA M BPEMEHH,
OPUHIUI ~ JETEPMUHU3MA. 3aKOHbl  ABWkeHUs. [lpunHnun  pganbHOnelctBus. Teopus
3JIEKTPOMATrHUTHOTO TOJISI M KPU3UC MEXAHUYECKOM KapTUHBI MUpa. DJIEKTPOMArHuTHasi KapTUHA
Mupa, (OpMHUPOBAHKE TMOJIEBON (KOHTHHYAIBHOW) MOJETH peanbHOCTH. [IoHSATHE BEpOSTHOCTH,
MPUHIUT  OJM3KOACHCTBUS, pENAIUOHHAS (OTHOCHUTENbHAsI) KOHIEHIUS TPOCTPAaHCTBA U
BpeMeHU. KBaHTOBO-monieBas kapThHa Mupa. Ee OCHOBHbIE MOHSATHS, NOJIOKEeHUs. KBaHTOBO-
MOJIEBbIE  TPEACTaBICHHS O Marepud. [IpUHIMO  HEONMpPEeNeNIeHHOCTH W MPUHIUI
JOTIOJIHUTENBHOCTHU. PelITUBUCTCKAs KapTUHA MUpa.

PazButne mpeacraBieHunii o matepud. Buapl, CBOWCTBA M CHOCOOBI CYIICCTBOBAHUS
Matepun. OCHOBHBIE (POPMBI IBUKEHHUS MaTepuu. Pa3BUTHE MpeacTaBICHUI O TMPOCTPAHCTBE U
BpeMeHU. Pa3BuTue nmnpencraBieHUH O JBWKEHUM H O B3aUMOJCWCTBHUM. IJBOJIOIUSA
MpeJICTaBICHU 0 mpocTpaHcTBe U BpeMeHH. [IpoctpanctBo u Bpems B CTO. Obmas Teopus
OTHOCUTEIBHOCTH O IPOCTPAHCTBE U BPEMEHH.

Tema 5. CTpyKTypHBbIEe YPOBHH M CHCTEMHAsl OPTraHU3AL U MATEPHUM.

Hepapxnunocts MUpPOB. MUKpO-, Makpo-, Meramup. CTpyKTypHbIE YPOBHU OpPTaHHU3aLUU
npupoabl. Mukpomup u QyHIaMEeHTaIbHbIC B3auMOJIeHCTBUS. KBapkoBas mpupoaa MaTepHw.
OCHOBHBIE XapaKTEPUCTUKH DJIEMEHTAPHBIX YacTHUIl. THUMBl (PU3NIECKOTO B3aWMOJCHCTBUS B
MPUPOJAE. 3aKOHBI COXPAaHEHUS U MPUHLUII CHUMMETPUHU B €CTeCTBO3HaHUMW.  [IpuHImn



CUMMETPHUU U 3aKOHBI COXpaHEHUs B Npupojae. OCHOBHBIE 3aKOHBI IPUPOJABI B TEPMOANHAMUKE.
[IepBoe Hauano TepmoguHamMuk. [loraTre sHTpOonIMK. BTOpOe Havano TepMOAMHAMUKH

CuHepretmka Kak Hayka O CaMOOpPraHM3alMd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzanuu. Camoopranumszanus B KUBOW mpupoae. Mues OTKpBITOM CHCTEMBI
O.lpenunrepa. Camooprannzanus B HeXxUBoU npupojae. CuHepreTndeckas KapTHHA MUpA.

Tema 6. Konuenuuu BO3BHUKHOBEHHUs M pa3BuTHs BeesieHHOI.

Obmas xapakrepuctuka Bcenennoil. Kocmuueckue paccTosHHsT M MaclITaobl,
aCTpOHOMHMYECKas €IMHMIA, CBETOBOM roj, mapcek. Kocmonormyeckne monenu BceneHHOM.
Kocmonornyeckue mnocrtynarel. CranvoHapHas Mojaenb Bceenennoit OliHmreliHa.  Error:
Reference source not foundMonens pacmupsitomeiics Bceenennoit  A.A.Ddpuamana.
OOHnapyxeHue siBieHUS pazOeranust rajdaktuk 2.Xa066mom. dopmyna Xab6sa. JlomonHenue
KoHUenuu bomnpiioro B3peiBa Teopued MHGASIUN. AHTPOINHBIM NPUHIMUI B KOCMOJOTHH.
Oo6mas kaptuHa Bcenennoii. Ctpykrypa Bceenennoit. Hama ranaktuka. J[pyrue rajgakTHKH.
CoBpeMeHHbIe MPEJCTABICHUS O POXKJIEHUU U 3BoJtouuu 3Be3a. ConmHeuHasi cuctema. ColHIE.
Crpoenne ConHeuHoil cuctembl. I'umoreza mnpoucxoxieHuss CONHEYHOW  CHCTEMBI.
AcTpoHOMHMYECKHUE YCITOBHS, HEOOXOIMMBIE JIsI CYIIECTBOBAHUS KM3HH HA IJIaHeTe (B Ipesennax
CoyHeYHO! CUCTEMBI)

Mogayas 3.

Tema 7. Xumudeckue npeodpasoBanns Bemecrsa. KocHoe Bemecrso 3emiin.

HcTopuueckue acrieKkTsl cTaHOBIEHUS XUMHUU. Crienndruka XUMUYECKOTo 3HaHUS. XUMUS
KaK HayKa, ee LIeJIM, 3aJ[aui, 00bEKThl UCCIIEJOBAHUH, POJIb B KHU3HH UEIOBEKAa U MECTO B HayKe.
YyeHue 0 cocTaBe BelIeCTBA M YPOBEHb CTPYKTYPHOM XHMHMHM. XHMHYECKHE IIPOLECCHI,
CaMOOpraHu3alUsl XUMHUYECKUX CUCTEM. XHMMHMUYECKHE DJIEMEHThl M B3aUMOACUCTBUS MEKIY
Humu. Co3aHue NepuoIn4eckoro 3akoHa (cucTeMbl). 3aKOH OCTOSIHCTBA cocTaBa. BemectBa u
cmecu. Knaccugukamnus BemectB. CTpyKTypa XUMHUYECKUX COCAMHEHHUH, YUEHHE O XUMHUECKUX
npoueccax. Heopranuyeckue ¥ OpraHudeckue BeIlleCcTBa, HMX OOpa3oBaHHE B Ipolecce
r00aIbHOM HBOJIOIMM, POJb B MpHUpOJE. XUMHYECKHE JIIEMEHTBI, PacIpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOpBIX ocHOBHbIX 3nemeHToB (H, O, C, N, S, P). I'pynnbel xumuyeckux
AJIEMEHTOB. XMUMHUYECKas IBOJIIOLUS 3EMIIN.

Tema 8. ®enomeHn xku3Hu. [Ipoucxoxkaenue u IBOMIOLMSA KU3HH. 'eHeTHKA.

CoBpeMeHHbIE KOHIETILUN MPOUCXOKICHUS, PA3BUTHS U CYIIHOCTH Xu3HU. [Ipobiema
CYIIHOCTM M ONPENEJICHUS JKU3HU. XHUMHUYECKH COCTaB >KUBOW Mmarepuu. KoHueniuu
BO3HMKHOBEHUS KHU3HMU Ha 3emuie. ['mnore3sl 6uoreHesa. I'unoresa abuoreHesa. JBONIIOLMOHHAS
teopusi. OCHOBHBIE ATambl OMOXUMHUYECKOW 3BONMIONUH. CTPYKTypHBIE YpPOBHU OpTraHM3allH
KHUBOM MaTepuu, Gopmbl ku3HU. CBONCTBA KUBOT'O BEIIECTBA.

OBOJIOIMOHHOE ydeHue. TeopHs ecTeCTBEHHOro 0TOOpa, pojib HACIEICTBEHHOCTH U
M3MEHYMBOCTH, OOpHOBI 3a CYIIECTBOBAHHME M E€CTECTBEHHOro oTOOpa B »BOdIONMU. Teopuu
HEOJIaMapKU3Ma M aHTHAapBUHU3MA. OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKON Teopuu. Mukpo- n
MaKpO3BOJIIOIMA. 3aKOHBl 3BOJOLMHU. Pa3zButue opraHmdeckoro mupa. OCHOBHBIE 3Tallbl
UCTOPUM KHU3HU Ha 3emiie. DBOJIOLUS U MHOrooOpasue (opm xu3HM Ha 3emie. OCHOBHBIE
CTPYKTYpHBIE YPOBHU OpPraHU3ALMH KUBOTO.

BosnukHoBenne wu pasButhe TeHeTukd. Crpykrypa Monekynasl JHK.  Xumus
HaciencTtBeHHocTH. KoHuenuusa reHernuyeckoro koxa [.I'amoBa. ['eHHblE MeXaHU3MBIL.
Knerounsie Mexanu3mbl. MyTtanuu 1 ux Bujabl. [IpoOiaemMbl reHeTHYECKON HHKEHEPUH.

Tema 9. AnTpomnorene3. BzaumopgeiictBue npupoasl U odmecrBa. ['100aabHbII
3BOJIOLMOHU3M.

AHTponorene3. MecTo 4enoBeka B CUCTEME KUBOW NpUpoAbl. OTINYUTEIbHBIE TPU3HAKU
YeoBeKa. AOHMOTHYECKHE W OWOJIOTHYECKHE TMPEANOChUIKA aHTpomnoreHe3a. OcoOeHHOCTH
aHTpororeHesa. Pa3BuTHe co3HaHUS M s3bIKa. bHojornyeckoe u couuaibHOe B (pusoreHese
yenoBeka. buonormueckoe M comMalbHOE B OHTOreHE3e ueloBeKa. buocdepHbie U
sKosoruueckue KoHuenuuu. [lonstue Gmocdepsl. I'panunsl 6uocepsl. CocTaB M 3IEMEHTHI
omoceprl.  KuBoe  BemectBo.  DYyHKIIMM  JKMBOTO  BemiecTBa.  buocdepa  kak



camoperynupymoomasics  cucrema.  [Ipobrmembr  mepexoma  O6uocdhepsl B Hoocdepy.
AnTponoconoreHe3 u (GopMUpOBaHHE TJO00ATBHBIX 3KOJOTHYECKHX MporpaMM. OCHOBHBIE
MIOHATHUS M 3aKOHBI HKOJIOTHH. [ 100ambHBIN U JOKAJIbHBIN 9KOJIOTHYEeCKUe KpU3HChl. BBI30BBI 1
YTPO3bI CYIIECTBOBAHUIO JKU3HU Ha 3emIie.

IInanbl ceMUHAPCKHUX (MPAKTHYECKUX) 3AHATHI.
Bonpocel i 00CyXIeHHs Ha CEeMHMHApCKHX 3aHATHSAX COBIAQJAIOT C COAEp)KaHUEM

MPECTAaBICHHBIX MOTYJIEH.

IIpakTH4eckoe 3ansaTHe 1. UcTOpHYeckue ITanbl pa3BUTHS €CTECTBO3HAHHUS.

Ili1an 3angaTus

NoUnhsLD—

EcTtecTBO3HAaHME B 3110XY aHTUYHOCTH.

EcrectBo3nanme B CpegHue Beka.

EcrecTBOo3Hanue B 3noxy Bo3poxaeHusl.

EcrectBo3nanme B XVII-XVIIIBB.

EcrectBo3nanue XIX n XX Beka.

YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAaM).

3amuTa CTPYKTYPHO-JIOTHUECKUX CXEM U TaOJHII 10 TeME 3aHATHS.

IIpakTH4eckoe 3ansAATHE 2. OCHOBBI METON0JIOTHH HAYKH.

Ili1an 3augaTus

1
2.
3.
4
5

~ o

OO1mee NOHATHE O METOJIE.

YpoBHU U (GOPMBI HAYYHOTO TTO3HAHHUS.

OOu1eHayyHbIe METO/IbI SMIUPUUECKOTO YPOBHS MMO3HAHMSL.

OOmieHaydHBIe METO/IBI TEOPETHYECKOTO YPOBHS MTO3HAHUSI.

OOuieHayyHble METOJbI, MPUMEHSEMble Ha SMIUPUYECKOM M TEOPETHYECKOM YPOBHSIX
TIO3HAHUSI.

Kpurepun HayqHOCTH.

YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAaM).

3amnmra CTPYKTYPHO-JIOTHYECKUX CXEeM M TAaOJUIL I10 TeMe 3aHATHS.

IIpakTH4eckoe 3ansaTHE 3. PU3HYECKasi KAPTHHA MHUpA.

Ili1an 3augaTus

1. TloHsATHE €CTECTBEHHOHAYYHON KapTHHBI MUPA.

2. Mexanudeckas KapTHHa MUPA, €€ OCHOBHBIE IOHATHUS, TOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBI.

3. DnexkTponnHamMuyecKkas KapTMHAa MUpa U €€ OCHOBHBIE IOHSTHS, IOJIOKEHHUS, 3aKOHBI U
MIPUHIINIIBL.

4. KBaHTOBO-IIOJIEBBIE  MIpeACTaBICHMs O  Marepuu:  KoHuemuus  KOHTHHYaJIBHOTO
(menpepbIBHOTO) cTpoeHus marepuu J.MakcBema.

5. CoznaHue crnenualbHOW U 00IIe TeOpHUH OTHOCUTENIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U
WHBAPUAHTHOCTH. I IpOoCTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.

6. YcrHBI onpoc (cobecenoBaHue MO BOIIPOCaM).

7. 3amura CTPYKTYPHO-JIOTHUYECKUX CXEM U TAOJIHII 10 TEME 3aHSITHSI.

IIpakTnyeckoe 3ansitue 4. CTPYKTypHble YPOBHH M CHCTEMHasi OpPraHU3aunus

MaTepHu.

ILnan 3ansaTus

1. CrpykTypHBIE YPOBHH OpraHU3allMM MAaTEPUH, HEPAPXHSI HEOPTaHUYECKOIO U OPraHUYECKOTO
MHUpa Ha MUKPO-, MaKpO- U METaypOBHSIX.

2. BemectBo U nosie. @PyH1aMeHTaIbHbIE B3aUMOJICHCTBUS.

3. CtpykTypHbI€ YpOBHU B MUKpOoMHUpE. OCHOBHBIE XapaKTEPUCTUKHU 3JIEMEHTAPHBIX YaCTHUII.

4. dyHoaMeHTaIbHBIE  B3aUMOJICHCTBHS -  CWJIbHOE,  DJIEKTPOMAarHuTHoe,  ciadoe,

rpaBuUTaniioHHoe. KopmycKynsapHO-BOMHOBOM — myanu3M. OTKpBITHE  DJIEKTpPOHA.  3apsif



anektpoHa. Mogens atoma Tomcona (1903r.). Pazmeps! siapa u pasmepsl aToMa, MOJI0KEHUS O.
Pesepdpopna (1911r.). Teopuss aroma H. bopa (1913r.). Crtpoenue aroma - aTOMHBIA U
HYKJIOHHBIH YPOBEHbD.

5. Tlpunnun coorserctBus (H. bop, 1923r.). Ilpunnun nonoanurensHoctu (H. bop, 1927r.).

6. Ilpunuun u cooTHoOIIEHHE HeompeaeneHHocTel B. ['eitzenbepra.

7. llepBoe Hauaio TEPMOJUHAMHKH, 3aKOH COXpaHEHMsS M TpeBpalleHus sHepruu. Bropoe
Hayajio TEPMOJAMHAMUKY, TEIUIOBas SHEPrus U pabora. BeuHslil 1BUraTenb. DHTPONHUS.

8. Camoopranuzanuu Marepu. OTKpBITbIE, pPaBHOBECHbIE U HEPAaBHOBECHBIE CHCTEMBI.
[Toustue ¢uykryanuu. Camoopranuzanus B >kuBoil marepun. Cunepreruka (I'. Xaken, M.P.
[Ipuroxun). 3aKOH COXpaHEHUS BEIIECTBA U YHEPTHH.

9. VYecrHbIif onpoc (cobecenoBaHue MO BOIIPOCaM).

10. 3amura CTpyKTypHO-JIOTHYECKUX CXEM U TaOJIUI[ IO TeME 3aHSATHSI.

IIpakTnyeckoe 3ansitue S. Konuenuuu BO3HHKHOBEHHS U pa3BUTUs BeesieHHOM.
ILnan 3anaTus
1. O6mas xapakrepuctuka Bcenennoit. Monens pacmmumpsitomerics Bceenennoit  ALA.
®punmana. Teopus ropsiueit Beenennoii I'. I'amosa.
2. PenuktoBoe uznydyenue. Cunrymnsipaoe cocrosiuue Beenennoit. Dddext Jomnepa.
3. MacmTaOsl ranakTuk ¥ Meraranaktuku. Hama ranakruka Mineunsiii [1yTs, obmiee crpoenue
1 pa3Mephl B CpaBHEHUU. 3BE3/Ibl, SBOMIONHS 3Be3/l. UepHbIe IbIpHI.
4. Teopun Bo3HUKHOBeHUs ConHeuHoil cuctembl. OOmumi mnan crpoeHus ConHEYHOH
CUCTEMBI.
5. TlnaneTsl UX 00IIME XapaKTEPUCTUKU. ACTEPOHIbI, METEOPHUTHI.
6. 3emns - rutanera ConmHeuHOM cuctembl. OOHIMI TUIAH BHYTPEHHETO CTPOEHHS, pa3Mephl,
obonouku. CtpoeHHe aTMocdepsl: 0cOOEHHOCTH Tpomnocgepsl, cTpaTocdepbl, Me3ochepsl,
HNonocdepst u Tepmocdepsl, s3k30chepa. Marnurocdepa - ocodast 060104uKka 3eMiu.
7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3ammra CTpyKTYpHO-JOTHUYECKHX CXEM U TaOJUI] 10 TEME 3aHITHS.
9. TecrupoBaHue.

IIpakTuyeckoe 3ansaTHe 6. XuMuueckue mnpeodpazoBanus BemecTBa. KocHoe
BellecTBO 3eMJIH.
Ili1an 3aHATHA
Crnenmduka XUMAYECKOTO 3HAHUS. DBOJIONNS XUMUUECKUX 3HAHUH.
CtpoeHue 1 B3aUMOJIEHCTBUE XUMUYECKUX BEILIECTB.
VYueHne 0 cocTaBe BEIIECTBA. Y YEHHE O XUMHUUYECKHUX Tporeccax. Karanus.
DBomronoHHast XuMHust. CBSI3b XUMHUH U OMOJIOTHH.
MecTo 1 posib XUMHUH B CHCTEME «OOIIECTBO — IPUPOIAN.
[Inanera 3emus.
OO01as XxapakTepUCTUKA MJIaHETHI.
['eonoruueckoe BpeMs U reojioruueckasi mKaia BpeMeHH.
CrpoeHne 1 3BOTIOLHS 3eMITH.
10 YcTHBIN onpoc (codeceoBaHue TIO BOIIPOCAM).
11. 3amura CTpYKTYpHO-JIOTHYECKUX CXEM U TAOJIHII 0 TEME 3aHSTHSI.
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IpakTnueckoe 3ansitue 7. [Ipoucxoxaenue v 3BoI0OIUA KU3HU. OCHOBBI
reHeTHKH.
Ilian 3anaTHA
1. OcHOBHbIE KOHUENIUU TPOUCXOKACHUS )KU3HU. Teopuu 3apokJIeHUS KU3HHU.
2. Dtanpl OMOXUMHUYECKOMN IBOMIONNU. [ €OXpOHOIOTHYECKasi UCTOPUSI Pa3BUTHs 3eMITH, OOIas
XapaKTepUCTUKA ITAIIOB.



3. Tlepexoa OT OAHOKJIETOYHBIX K MHOTOKJIETOYHBIM (popmam. CBOICTBa >KMBOTO BEIIECTBA.
CaoiictBa kieTku. [Ipeneinsl xKU3HM.

4. CTpyKTypHBIE YPOBHU OpraHU3AIMU KUBOM MATEPUU: MOJEKYISIPHO-T€HETUUYECKUH,
KJICTOYHBIN, OHTOTCHETHYCCKUI, TTOMYJISIIMOHHO-BUIOBOM, OMOTEOIICHOTHYECKHH.

5. buonormyeckas »sBomouua. Ponb Npokapuor u  AyKapUOT. DBOJIOLMOHHOE YYEHHE.
OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPHH.

6. DneMeHTapHbIe SBICHHS W (PAKTOPBI SBONIONHH (MOMYJISIIHS, U3MEHEHHE T€HOTUITUIECKOTO
coctaBa, TeHO(OHI, (aKTOPbl - MYTAIMOHHBIA TMPOIECC, BOJHBI KU3HHU, W3OJISAIIHS,
€CTECTBEHHBII OTOOP U €r0 BUIBI).

7. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).

8. 3ammra CTPyKTYpHO-TIOTHYECKHX CXEM U TaOIUI] IO TeME 3aHITHS.

IIpakTHyeckoe 3ansaTHe 8. AHTpOnoreHe3. B3ammoneiicTBHe NPUPOABI U 001IECTBA.
Ilian 3aHaTHA
1. MecTo yenoBeka B CUCTEMATHKE KUBOI NPHPOIbl. Teopuu NpoUCXokIeHHUS YeToBeKa.
2. Ilcuxodusmnonornyeckne 0cOOCHHOCTH YenoBeka. Muiuienue. Peus. Co3nanue.
3. AHTpomnocouuoreHnes u GopMUPOBAHHE INIOOATBHBIX IKOJIOTUYECKUX MPOOITEM.
4. buochepa - xuBas ob6omouka 3emum (O. 3rocc, 1875 1.). Yuenme o Omochepe (B. H.
Bepnanckuit). Ctpoenue u rpanutibl onocdepsl. buoreoxumuueckue ¢pyHkunu onocheps.
Pecypchl mpupobl ¥ X BO30OHOBIISIEMOCTb.
Hoocdepa u Texnochepa. Hayuno-rexuudeckuii mporpecc, NepcreKTUBbI pa3BUTHSL.
['moGanbHbIe 3KOIOTHYECKHE MPOOIEMBI, IyTH BbIXO/A U3 KpU3HCA.
YcTHBIH onpoc (codeceoBaHUe TIO BOIIPOCAM).
3ammTa CTPYKTYPHO-JIOTHYECKUX CXEM M TAaOJUIL IT0 TeME 3aHSTHSI.
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Oﬁpasum KOHTPOJIBHBIX 3aJaHUA AJIf IPOBCACHUHA TEKYHIEro KOHTPOJISA YCIIEBACMOCTH
Mo JTMCIMIIJIMHE.

1. O0pa3ubl TECTOBBIX 3aJaHUI 1O KypCY

Monayas 1.

1. EcTecTBO3HAHHEM HA3BIBAIOT:

1) KOMIUIEKC HayK O IPHUPOJIE;

2) CUCTEMY 3HAHUN O €CTECTBEHHOHAYYHBIX OCHOBAX TEXHOJIOTHIA;

3) CUCTEMY 3HaHUU 0 popMax OOIIECTBEHHON KU3HH,

4) METO/1 MOJTYUYEHHUsl 3HAaHU .

2. OCHOBHOI1 KOHIIENIIMeH COBPEMEHHOI0 eCTeCTBO3HAHMS He SIBJISIeTCS uaes:
1) pa3BUTHs 00IIECTBA, UMEIOIIETO 1€ MOMyYeHUsI MAaKCUMATbHON IPUOBLITH;
2) 9KOJIOTHU3AINH TUIAHETHI;

3) €MHCTBA HBOJIIOLIMY YelloBeKa U BeeneHHo;

4) CaMOOPraHU3aLUH JIOOBIX OTKPBITHIX CIIOKHBIX CUCTEM.

3. He oTHOCHTCH K MAKPOMHUPY:

1) MHp, COU3MEPUMBIN C pa3MEpaMHU YEIOBEKA;

2) MHUp, TJIe BO3MOKHO MTO3HAHUE ITyTeM HEMOCPEACTBEHHOTO HaOII01eHUS;
3) MHp 3B€3] KOCMOCA;

4) MU 3JIEMEHTAPHBIX YaCTHUIl, aTOMHBIX siJIep, aTOMOB.

4. CTpyKTypHBI€ YPOBHH OPraHM3alMU PUPOIBI:

1) MHUp Y€JIOBEKAa U MHUP KUBOTHBIX;

2) 3emisa, Comaednas cucteMa, I'amaktuka, MerarajgakTuka;

3) Mera — Makpo — MUKPOMHUPBI;

4) MHP )KMBOTHBIX U MUP PAaCTCHUH.

5. Merammp — 3T0 4aCTh MaTePHAJLHOI0 MHPA, (IIPOJOJIKHUTE):
1) ITO3HAaHHUE B KOTOPOM B MPHUHIIMIIE HEBO3MOXHO;



2) MUp IUIAHET, 3BE€3/l, 3B€3/JHBIX CUCTEM, TAIAKTHK;

3) KOTOpas MOJTYMHAETCS 3aKOHaM KBaHTOBOW MEXaHHKHU;

4) 4acTh MaTEPUAIBLHOTO MUpa HEKUBOM MPUPOIBI.

6. MuKkpoMHp — 3T0 4YaCTh MaTEePHAJIBHOI0 MHUPA, (IPOAOJIKHUTE):

1) OTBEYAIOII[ast 32 BOSHUKHOBEHNE CTUXUUHBIX O€CTBUH;

2) 0 KOTOPOW Y€JI0BEYECTBO 3HAET MEHBIIIE BCETO;

3) IJIe BO3MOXKHO IO3HaHHUE ITyTEM HEMOCPEICTBEHHOTO HA0II0OICHUS;
4) MHUD JIEMEHTApPHBIX YaCTULl, aTOMHBIX SIIIE€P, aTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHbIE BeJIMYHHbI BHIPAKAIOTCS B
MWILJIMMETPaxX, CAHTUMETPAaX U KWIOMETPax, a BpeMsi B CEKYH1aX, MUHYTAaX, 4acax, rogax
—3TO .

8. CoBOKYNHOCTHL NMPHEMOB M ONEpPalUii NMPAKTHYECKOr0 M TEOPETHYECKOr0 OCBOEHMS
AeMCTBUTEJIbHOCTH HA3BIBACTCH .

9. HayuHble MeTObI O3HAHUS JAEJATCHA HA:

1) TEOPETUYECKHE U MATEMaTHUECKHUE;

2) MaTeMaTHYeCKUEe U MOJIEIIbHBIE;

3) SMIIUPUYECKUE U TEOPETUYECKHUE;

4) MOJI€TIbHBIE U AMITUPUYECKHUE.

10. K BceoO1IMM HAy4YHBIM METOAaM MO3HAHUS OTHOCATCS METOAbI:
1) aHaJIU3 U CUHTE3;

2) IUAJeKTUYECKUH U MeTahU3NIECKHIA;

3) SMIUPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOIO YPOBHS MO3HAHMSL.

11. K o01ieHay4YHBbIM METOAAM 3MIIMPHUYECKOT0 YPOBHS MIO3HAHUS OTHOCATCH:
1) HaOJI0IeHUEe, SKCIICPUMEHT U U3MEPEHHUE;

2) dhopmanuzarus, THAYKIUS U IS TyKIIHS;

3) abcTparupoBaHue U UaeaIn3alus;

4) MeTapu3NYeCKUi U TUaTeKTHUECKUH.

12. He siBaisieTcst 001eHAYYHBIM METOIO0OM SMITHPHYECKOT0 YPOBHS NMO3HAHUSA:
1) Ha0JII0IeHuE;

2) 9KCIIEPUMEHT;

3) HAeaTn3amus;

4) U3MEpPEHHE.

13. AOcTparupoBanue, HAEANU3ALMUSA, MbICJICHHbIH JKCIIEPUMEHT, (OPMATU3ALHA,
HHAYKIHS U JeIyKIHs - 3TO 001eHAyYHbIe METOABI YPOBHS NO3HAHMS.

14. K o01ieHay4YHBIM METOAM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCATCH:

1) HaOJI0IeHNE U HKCIIEPUMEHT;

2) aHaJIU3 U CUHTE3;

3) abcTparupoBaHue U uaeaIn3alus;

4) MeTa(pU3NIECKUil.

15. O0menay4ynbie MeTOAbl SMIIMPUYECKOI0 U TEOPETHYECKOI0 YPOBHS NMO3HAHMS:
1) WHAYKIUA U TeOyKINA,

2) abcTparupoBaHue;

3) aHaJIN3 U CUHTE3;

4) HaAOII0IEHUE U U3MEpPEHUE.

16. Uuaykums — 3ro:

1) YMO3aKJIIOUE€HHUE 110 aHAJIOTUH;

2) YMO3aK/II0YeHHE OT YaCTHBIX (PAKTOB K 00IIeH TUIIOTE3E;
3) m000€ YMO3aKIIIOUCHHUE;

4) YMO3aK/II04YeHHUE OT O0IIEro K YaCTHOMY.



17. Metoa, HMCHOJB3YWOIIHMI CHMBOJIHKY, IO03BOJSIIOIIHMI OTBJEYbCS OT H3YYCHHS
PC€aJIbHbIX 00bEKTOB M OnmepupoBaTb HEKOTOPLIM MHOKECTBOM CHMBOJIOB HAa3bIBA€CTCHA

18. udpepeHumnanmst HAYKH — 3TO Mpolecc:

1) CUHTE3a HayK;

2) 00BbeIMHEHUST HAYYHBIX JTUCIUILINH;

3) B3aMMOIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMsI OTJAEIHHBIX 00JACTEH HAYKH.

19. OcHoBaTe1eM aHTUYHOT0 ATOMU3MA SBJISIETCS:
1) I'epaxnur;

2) Apucrorens;

3) AmHakcarop;

4) JleMOKpHT.
20. OcHOBOIOJIO;KHUKOM KJIACCHYECKOH MEeXaHNKH ABJISIETCS:

1) OWHILTENH;
2) Makcsen,
3) Ieiizenbepr;
4) Heroron.
21. B pamkax Mexann4eckoil KApTHHBI MUPA MaTepusi — 3TO:
1) JMCKPETHOE BELIECTBO;
2) ToJIe;
3) BEIIECTBO U IOJIE;
4) COCTOSIHHE ITyCTOTHI.
2. Pazpaborka y4eOHOro MHHHM IIpOEKTa. Yyamumucs 3a  BECb  CEMECTP

pa3pabaTeiBaeTcss OAMH Y4E€OHBIM HCCIENOBAaTENbCKUA MHHU TPOEKT, TEeMa KOTOpOTro
BbIOMpaeTcst OoOydaromMMCs Ha TEpPBOM  IPAKTHMYECKOM  3aHATHH. JIaHHBI  MpoekT
MpeloCcTaBIIsIeTCs B BUAE: pedepaTa ¢ mpe3eHTaluuei; u npu HeoOX0AMMOCTH COOTBETCTBYIOIINX
BUICO(PArMEHTOB.
[IpumepHas cxema NpeanoaraéMoro NCCiae 10BaHmsl.
1. BeiGop Temsl
1.1. AKTyanbHOCTh BEIOpaHHOM TeMbl (4-5 mpeIoxKeHmi);
1.2. CpopmynupoBaTh TeMy U ONPEACTUTD 33a4l UCCIIeIOBAHNUS;
2. Uzyuyenue nutepaTypsl [0 MHTEpeCYIOLIel npobdieme
2.1. Mcropus pa3BUTHS JAHHOTO BOIPOCA B €CTECTBO3HAHUY,
2.2. Ilo3unumy pa3nu4HbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKass OLEHKA €CTECTBEHHOHAYYHOMU
uHbopMalMuu 1O JaHHOW TeMme, conepxaumieiict B CMMU, pecypcax Wurtepnera, B
COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tpancdopmaiusi MaTepuasa, O3BOJISIONIAs CBECTH CIIOKHOE K MPOCTOMY;
3. 3akmoueHue.
[IpumepHas TeMaTHKA 1JIS1 IOATOTOBKYU NPOEKTOB:
1. Oco0eHHOCTH HAyYHO-TEXHUUYECKON PEBOIIIOLINH.
2. Cnenuduka HayYHBIX PEBOIIOIUI U Hay4HbIE pEBOIIOLNU B XX B.
3. ®wusmnueckas kaptuHa mupa (MKM u 3IKM).
4. IlpoucxoxneHue, pa3BUTUE U BBl MATEPUN.
5. Ilpupona mukpomupa.
6. OcHoBHbIe nonoxenuss CTO n OTO u ux posb B COBpEMEHHOM €CTECTBO3HAHUH.
7. Pa3BuTue npencTaBieHUI O MPOCTPAHCTBE U BPEMEHH.
8. SlnepHas sHepreTHuka.
9. XapakTepuCTHKa OCHOBHBIX (PU3UUECKUX CUJI U B3aUMOJICHCTBUI.
10. Konuenuuu camooprann3anuu. CHHEpreTHka.



11. I'mnore3sl npoucxoxaeHus BeeneHHoON.

12. PoxxneHrie v 9BOJIONMS FaJaKkTHK.

13. J)Kusnb 3Be31 Bo BeeneHHOIM.

14. ConHedHas cuctema M €€ POUCXOKICHUE.

15. Ilnanera 3ems.

16. BynkaHbI ¥ 3eMJIETPSICEHUS.

17. Onpenenenue Ku3HHU.

18. I'nnore3sl 0 NPOUCXOKACHUH KU3HH HA 3eMIIe.

19. )KuzHp. DTans! pa3BUTHS )KU3HU HA 3EMJIE.

20. 'eneTrka 1 MEXaHU3M BOCIIPOU3BOJICTBA KU3HMU.

21. MyTaniuu 1 uX BUJIBIL.

22. I'enHas MHXXEHEPHUs], €€ BO3MOKHOCTH U NIEPCIIEKTUBBI.

23. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCX0XKIEHNUHU U 3BOJIIOIUH YEIOBEKA.

24. Yyenue B.U.Bepuanckoro o 6mocdepe.

25. Konnenuus Hoochepsl U ee HAydYHOE 000CHOBaHUE.

26. I'nmobanbHbIe 3KOJOTHYECKHE TPOOIEMBI.

27. Dtrdeckue npoOIeMbl HAyKH.

28. Ponb ecTecTBEHHOHAYYHBIX 3HAHHUM B pa3BUTHUH COBPEMEHHOTO O0IECTBA.

29. CTyA€HT MOXET TMpeUIOKUTh COOCTBEHHYIO TEMYy HCCIEIOBaHHS B paMKax TeM
JTUCLMIUTNHBI, 3apaHee 00CyAUB TEMY C MPENoJaBaTeIEM.

O0pa3ubl BOIPOCOB [Isl co0ece0BAHNS HA MPAKTHYECKUX 3aAHATHAX
Tema 1. «McTopusi pa3sBUTHS €CTECTBO3HAHUS
Kpatkas uctopust pa3BUTHs €CTECTBO3HAHUS
Onpenenenne NOHATUS €CTECTBO3HAHUE.
WcTopus pa3BUTHs €CTECTBO3HAHUS HA COBPEMEHHOM JTalle.
Oco00EHHOCTH COBPEMEHHOTO €CTECTBO3HAHMUS.
XapakTepHble YepThl HAYKH.
OTnnums HayKH OT ApYruX oOjacTel 4emoBeUYeCKON AeSITeTbHOCTU: KyIbTYPbl, PEIUTUH,
bunocodpun.
7. IlpoTuBOpeuHsi COBpEMEHHOW HAYKH.
8. CBs3b HayKU U TEXHUKU B COBPEMEHHOM MHDE.
9. Onpenenenne nousitus HTP.
10. Bo3neiictue HTP Ha >xu3Hb 00111€CTBA.
11. BozneiictBue HTP Ha MupoBo33peHue Jiroei.
12. Orpunatrensusie nocnenctsust HTP.
13. 3nauenue Hayku B 3moxy HTP.
Tema 2. «OcHOBBI MeT010J10THH HAYKH. OCOOEHHOCTH €CTEeCTBEeHHOHAYYHOI0 MO3HAHHUS.
YPpoBHHU eCTeCTBEHHOHAYYHOI'0 MO3HAHUSD)
Yto 3HAUUT, 4YTO MHUp NIO3HABaEM?
AOCom0THA WM OTHOCUTENbHA Hay4YHasl HCTHHA?
Kax cootHOCUTCSI Hayka ¢ OOBIJIEHHBIM 3HAHUEM?
KaxoBa cTpykTypa Hay4yHOTO ITO3HaHUS?
Kak cooTHOCATCS SMNIUPUYECKUI U TEOPETUUECKUN YPOBHU MO3HAHNUSA?
Yem oTnmyaercs HaOIOIEHUE OT IKCIIEpUMEHTa?
KakoBa posp Hay4HBIX MOHATUI U TEPMUHOB?
[TpuBenuTe mpuMepsl BCeoOLTHX, OOIIEHAYYHBIX U KOHKPETHO-HAYYHBIX METOA0B?
9.  Ha3zoBute sMIupHUYECKHUE U TEOPETUUECKUE METO/IBI.
10. Yro Takoe ecTeCTBEHHOHAy4Hasi KapTHHA MUpa?
11. Yro Takoe Hay4YHBIN METOA?
12. KakoBo cTpoeHHe HAy4YHOT'O 3HaHMS?
13.  UYewm MeTONI0JIOTHS OTIIUYAETCS OT METOJIUKU?
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14. Yem npeamer ucciael0BaHUs OTIMYAECTCA OT 00BbeKTa?

15. Yro Ttakoe Hay4HbIN (akT?

16. Kakue cymecTByrOT METOABI IPOBEPKU HAYYHOI'O 3HAHUA?

Tema 3. @usnveckass KapTHHA MHUPA.

Yro Takoe «eCTeCTBEHHOHAYYHAsI KApTUHA MUPa»?

Kaxkast Teopust JIEKUT B OCHOBE MEXAHMYECKOW KapTHHBI MHUpa?

KaxoBbl npuunns!l kpymenuss MKM?

Kaxoi1 HOBBIN BKJIa/l B KAPTUHY MHPA BHOCUT JIEKTPOMAarHUTHask TEOPHs?

KTo 1 Korzma co3aain 3J1IeKTPOMAarHUTHYIO TEOPUIO MoJIsA?

Kaxk paccmatpuBaroTces nonsTus BpeMenu u npocrtpanctsa B MKM? KakoBo conepxanue
KOHIICTIIIUH a0COTIOTHOCTH (PU3NYECKOTO MPOCTPAHCTBA U BPEMEHU?

7.  Iloyemy TeopHsi OTHOCUTEIBLHOCTH TaK HA3bIBACTCS?

8. Ilouemy CTO noctynupyer NOCTOSSHCTBO CKOPOCTH CBETa?

9.  *Kak uzmensieTcst xapakTep BpeMEHH B JIBIXKYILEHCS U MOKOALIeHCs MHEPIIMaTIbHBIX
cucremax orcuera? OObSICHUTE, UCXOJI U3 ITOTO, MAPATOKC OJIM3HEIIOB.

10.  KakoBbl cBOICTBa BpeMeHH, IpocTpaHcTBa? [louemy MBI yTBEpK1aeM, YTO BpEMs
HEoOpaTUMo?

11. KaxkoBo conepxanue rinaBaoro npuniumna OTO.

12.  Oxapakrepusyiite (pyHIaMEHTAIbHbBIE €CTECTBEHHOHAYYHbIE TOHATHUS: MaTepHs,
IIPOCTPAHCTBO, BpEMsl, B3aUMO/ICHCTBHUE.

Tema 4. CTpyKTypHbI€ YPOBHHM M CHCTEMHAs OPraHU3ALHUs MATECPHH.

1. Kak u3MeHsMCh MpeNCTaBiIeHUs O CTPOEHHMHU artoma (Mmozenb TomcoHa, miaHeTapHas
MOJIelb, CYTh ONbITOB Pezepdopra)?

2. MOXHO 7 C TIOMOIIBI0 Teopuu bopa OOBSCHUTH CTPYKTYpPYy aTOMOB BCEX 3JIEMEHTOB
Tabmuibl Menaeneesa?

3. Kak Bbl ceOe mpezcrasnsere MUKpooObekT? Kak MOHMMAaTh KOPIYCKYJISIPHO-BOJHOBOM
nyanusm?

4. Kakue skcreprMeHThI T0Ka3bIBAIOT CYLIECTBOBAHUE BOJIHOBBIX CBOWCTB Y MUKPOUYACTHI]
Matepun?

5. Yro Takoe BONHOBasg (PpyHKIHUA, B 4yeM ee cMbicii? CyIlecTBYIOT JIM BOJHOBBIE CBOMCTBA
YaCTHUL OTJIENBHO OT KOPITYCKYJISIPHBIX ?

6. KakoBo coneprkaHue NMpUHLMIA HEONPEAEICHHOCTH? B dem 3akitodaeTcs pa3ivudue B
ONMMCAaHUU TOBEJCHHUS KJIACCMUECKMX U  KBAHTOBBIX 00bekToB? Ilouemy mnpuHIUI
HEOIpeeNIEHHOCTHU CIIYKHUT (PyHAAMEHTOM KBaHTOBOW MEXaHUKH?

RPN S

7. ChopmynupyiiTe NpUHIMIT JAONOIHUTEIBHOCTH M OOBSCHHUTE, KaKoe 3Hau€HHE HMEeT
STOT NPUHLMUII B ONUCAHUU (U3UYECKON peanbHOCTH MUKpoMupa?

8. KakoBa crpykTypa aromMa c TOYKM 3peHHUs coBpeMeHHOH ¢u3uku? Krto u korma
MIPEAIOKHIII TUIIOTE3Y KBAPKOB?

9. [IpuBenure KIaccupUKAIMIO JIEMEHTaPHBIX YaCTHUILI.

10. Kakune Tumbl ¢usznyeckux B3auMOAEWUCTBUN B INpHpoae BaMm u3BecTHbI? KakxoBa ux
npupona’?

Tema 5. Konnenuun BO3HMKHOBEHHS U pasBuTus BeesreHHon»

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoiierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HY>XHBI TaJaKTUKHU U 3BE3/b17

YeM «uepHbIe ABIPbD) OTINYAIOTCS OT «OENbIX JBIP»?

Kaxue nponeccol unyT B Hegpax ['anaktukn?

KakoBbI OCHOBHBIE KOHUEIIUU TPOUCXO0KICHUS 3BE3AHBIX CUCTEM?
KaxkoBo ctpoenue 3emnu?

KaxkoBa ctpykrypa 'anaktuku?

TeMa 6. Xumunueckue npeodopa3osanus semecrsa. Kocnoe Bemecrso 3emun.
1. UTo n3yyaeT XMMHS U KaKHe OCHOBHBIE METO/Ibl OHA UCTIOIb3YeT?

N QL AW~
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KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

Kakas cBs13b cyliecTByeT Mex /a1y aTOMHBIM BECOM U 3apsJIOM sijipa aroma?

KT0 1 KOra npenoKui Teopro XMMHUUECKOTO CTPOEHMSI BEIecTBa?

Ot xakux (QakTOpOB 3aBUCST CBOWCTBA BEUIECTB?

OT uero 3aBUCUT AMHAMUKA XUMUYECKHUX IIPOLIECCOB?

Kakwue BemiecTBa Ha3pIBalOT KaTajln3aropamu?

Kakyro posib urpaeT kaTajau3 B 3BOJIIOLMH XUMHUYECKUX CUCTEM?

Onuimure OCHOBHbIE XHUMHUYECKHE 3aKOHbl W HUX IPAKTUYECKOE HCIIOJb30BaHUE B

XUMHUYECKON TEXHOJIOTHH.

10.
1.
12.
13.
14.
15.
16.

Bame nonumanue npoOiaeMbl «XUMUS U SKOJIOTHS.

Kakue npoOnemsl n3ydarot Hayku o 3emiie?

KaxkoBa coBpemenHas knaccudukaiuys Hayk o 3emiie?

Kakue rnaBnbie (6a30Bbie) Teocheps! 3emun Bam u3BecTHbI?

Kakue BTropuunsie reocepsl CymecTByOT?

KaxoBbI TeH1€HIIMM COBPEMEHHOM reorpapuieckoil HayKu?

Kakue y4yenble BHECIIM 3HAYUTENbHBIN BKJIA]l B pa3BUTHE HayK o 3emuie?

Tema 7. ®enomen xu3Hu. [Iponcxoxaenue u 3BoJonus ku3Hu. ['eneruka.

e Aol e

9

10.
11.
12.
13.
14.

Kakue HarmpaBieHus pa3inyaioT B COBPEMEHHOW OMOIorun?
KakoBsI 3a1aun Ki1accu4ecKkoil Ounosorun?

Kakue 3agaum cToAT nepes SBOIOIUOHHON OnosIorneit?
Kaxkue npoOiemsl permaeT Gpu3nko-xuMudeckast onosaorus?
Kakwue nposiBiieHus )U3HU U3ydaeT COBpeMeHHas Ouosorus?
B uéM cX0ICTBO M OTJIMYMS DBOJIIOLMH HEKUBBIX M KHUBBIX TEJI?
UeM oTiM4aeTCs :KUBOC OT HEIKHUBOI'O?

KakoBbI KOHIIENITUN TPOUCXOXKICHHS )KU3HU Ha 3emiie?

Uewm otnmuuaercs JJHK or PHK?

Yro Takoe reH?

Uewm 3aHMMaETCS T€HHAs UH)KEHEepus?

Kakoii BkJ1aJ1 B TEOpHIO BOJIIOLMM BHECIA T€HETUKA?
KaxoBa Mmozaens npoucxoxaenus xusHu A.M. Onapuna?
Urto Takoe 0011ast Teopust SBOJTIOIHH?

Tema 8. AnTponorenes. Bzanmoneiicteie npupoabl U 001ecTBa.
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Kakue pasnernsl BkiItoyaeT B ce0si COBpeMEHHasi aHTPOTIOIOTHst?
Kakue 3amaun pemaer coBpeMeHHas aHTPOIOJIOTHs?

UTO MOHUMAIOT O] aHTPOMOTEHE30M?

B 4yem CymHOCTh aHTPOMOJIOTHYECKOTO MTPUHLIAIA?

KaxkoBa nociie1oBaTe1bHOCTh CMEHBI BUJIOB CEMEMCTBA TOMUHU?
Y10 Takoe OMOIOrnYeCKui BUI?

KaxoBbl ocHOBHBIE BBIBOIBI yueHUs BepHaackoro o 6uochepe?

KaxoBa posib )kMBBIX OpraHU3MOB Ha 3emiie?

B uyem nposiBisieTcs reosoruueckast 1eTeIbHOCTD KUBBIX OpraHU3MOB?
W3 kakux 371€eMEHTOB CKJIabIBaeTcs Ouocdepa?

KaxoB BemecTBeHHbIN cocTaB Omocdeps?

Kakue ¢pynkuuu BoimonHsetr 6uocgepa?

YT0 Takoe KOHIIEIIINAI KODBOJIIOIH?

Kakue yueHble BHECIM 3HAUUTENbHBIN BKIIA/ B Pa3BUTHE YUeHUs 0 Onocdepe?
Uto n3yvaeT 3KoJa0rHs?

KakoBa cTpykTypa COBpEMEHHO 3KOJI0TUU?

KaxoBbl OCHOBHBIE 3aKOHOMEPHOCTH, CHOPMYITHUPOBAHHBIE B IKOJIOTUN?
Kakue ocHOBHBIE 9KOJIOTHYECKHE TPOOIEMBI CTOAT Tepe]l YeTI0BEYECTBOM?



5. YueOHo-MeTOAMYeCKOe o0ecnieyeHne M INIAHNPOBaHNE CAMOCTOATE/ILHOH PadoThl
CTYJAEHTOB.

Tabauua 3

Ne
TEeMBI

Tembl

®opmbl CPC, BKIII0OYasi TPeOOBAHUS K MOATOTOBKE K HUM

2

3

Monyis 1

OTalbl pPa3BUTHUA
€CTCCTBO3HaAHUA

1) N3yuyenune martepuana. 2) Beinmonnenue 3agaHuii ceMuHapa. 3)
CocraBnenue cxeMm, TaOJIUI[ MJIs1 CHUCTEMATH3AIMU Y4eOHOTO
marepuaia. 4) IloqroroBka Kk TECTUPOBAHMIO 11O TEME.

1. [MoaroToBuTh rpaduyeckoe H300paKEHUE CTPYKTYpPhl TEKCTa
(cxemy) mo Bompocy: «BHYTpeHHSSI CTPYKTypa M KilacCU(pUKAIHS
COBPEMEHHBIX HayK» (COCTaBHThH cxemy «Kitaccuduranus HayK» H
pPAacKphBITh  XapakTepHble  4YepThl  HAyKd  (CHCTEMHOCTD,
JIOCTOBEPHOCTb, KPUTUIHOCTb, 00IIe3HAYNMOCTb,
PEEMCTBEHHOCTh, MPOTHO3UPOBAHHOCTD, JI€TEPMHUHUPOBAHHOCTD,
(parMeHTapHOCTb, YyBCTBEHHOCTb, HE3aBEePIICHHOCTH,
paLMOHATIBHOCTb, BHEMOPAJILHOCTD, 00€371MYEHHOCTb,
YHUBEPCAIBHOCTD U JIp.).

2. IlogroroBuTth qoKaaj mo Bomnpocy: «Hayka: 6iaro umu 3m0?».

3. BrimummTe, B KakoW MEpPHOA Pa3BUTHS €CTECTBO3HAHUS, U B
KakuX o0nacTsax paboTanu Kakue yuyeHble (OQOpMUTH B BHIE
TaOJIUIIBI).

OCHOBBI
METOO0JIOTHUHU HaYKI/I

1) U3yuenue matepuana. 2) BolnonHenue 3agaHuii cemuHapa. 3)
CocraBnenue cxeMm, TaOJIUI[ i1 CHUCTEMAaTH3alMu Y4eOHOTO
matepuana. 4) [loaroroBka kK TeCTUPOBAHUIO MO TEME.

1. IloarotoButh rpaduyeckoe H300paKEHUE CTPYKTYpPHI TEKCTa
(cxemy) mo Bompocam: A) «CTpyKTypa €CTECTBEHHOHAYyYHOTO
no3HaHusm»; b) «CTpykTypa HayqdHOTO MCCIICTIOBAHUS.

2. IlpuBectn mnpuMep €CTECTBEHHOHAYYHOH  TEOpUHU U
MIPOAHATIM3UPOBATH: KaKue (PaKThl, TUIIOTE3BI JISKAT B OCHOBE ITOM
TEOpUHU; KaKWe  HAy4YHbIE  MOJENH, 3aKOHbI  (YacTHEIE,
(dyHIaMeHTalbHbIE)  HCIOJB3yeT  3Ta  TEOpHUs;  KaKOBbI
M103HABATEJIbHBIE BOBMOXXHOCTH 3TOM TEOPUHU.

Monyas 2
3 Pusnyeckas 1) U3yuenue matepuana. 2) BeinmonHenue 3agaHuii cemuHapa. 3)
KapTHHA MHUpa. CocraBnenue cxeM, Ta0nui [ CHCTEMaTU3allid Y4eOHOro
matepuaina. 4) [loaroroBka Kk TECTUPOBAHUIO TIO TEME.
1. [ToAroTOBUTH COOOIICHUS IO BOTIPOCAM:
A) «IlonsiTHE TPpOCTPaHCTBA U BPEMEHY;
b) «IIpoctpancTtBo u Bpemsi B CTO»;
B) «OTO o0 npocTpaHCTBE U BPEMEHNY.

4 CTpyKTypHBIE 1) U3yuenue matepuana. 2) BeinonHeHue 3agaHuii cemuHapa. 3)
ypoBHU U cucteMHas | CocTtaBieHUe CcXeM, TaOaul Ui CHUCTEMaTH3aluud y4eOHOro
OpraHu3aIus matepuana. 4) [loaroroBka Kk TeCTUPOBAHUIO 110 TEME.

MaTepuu. 1. TlogroroButh Tpaduveckoe H300paKEHHUE CTPYKTYPHI TEKCTa
(cxemy) mo  Bompocam: A)  «CTpyKTypHOE  CTpPOCHHE
MaTepUaJIbHOTO MUPa» U MOKAKUTE B HEH CTPYKTYPHYIO HEPAPXHUIO
oobekToB; b)  CocraBpTe cXeMy, B KOTOPYIO OBl JIOTUYHO
YKJIQIBIBAIHCH Bce (DOPMBI CYIIIECTBOBAHUS MATEPHUH.
5 Konnenmuu 1) Uzyuenue marepuaina. 2) BeimonHenue 3aianuii ceMuHapa. 3)

BO3HUKHOBCHUA U

CocraBieHue cxem, TabJIuIl Ui CHCTEMaTH3aluu y4eOHOTro




pa3BUTHL Mmatepuana. 4) [loaroroBka kK TECTUPOBAHUIO 110 TEME. 5)
Bcenennoi. [ToaroToBKa MUHH-TIPOEKTA IO TeMe (JTOKJIa/1a, MPE3CHTAIINH ).
Monaynib 3

XuMuyeckue 1) U3yuenne matepuana. 2) BreinmonHeHue 3agaHuil cemMuHapa. 3)
npeoOpa3oBaHUs CocraBneHue cxeMm, TaOJIUI[ i1 CHUCTEMaTH3aIMu Y4eOHOTO

Berectsa. KocHoe
BEIIECTBO 3EMIIH.

matepuana. 4) [loaroroBka kK TeCTUPOBAHUIO MO TEME.

1. IlpuBecT KOHKpETHbIE MpPUMEPHI (YpaBHEHHSI XUM. PEaKIIMi)
OTpa)karolllie CyTh: BIMSHUS MPUPOJIbI PEArUPYIOIINX BEIIECTB HA
CKOPOCTh XHMM. pEaKkllMM B 3aKOHE JACHCTBYIOIIMX MAacc; IpaBUia
BanTt-I'obda B xum. kuaetuke; npuHimna Jle-1llatense.

deHoMeH KU3HU.
[Ipoucxoxnenue u

1) U3yuenue matepuana. 2) BeinmonHeHue 3agaHuii ceMuHapa. 3)
CocraBieHue cxeMm, TaOuuL [UId CHCTEMaTHU3allUd y4eOHOTo

ABOJIFOLUS KU3HH. matepuana. 4) IloaroroBka K TECTUPOBAHHIO IO TeMe. 5)

['eneruka. [lonrotoBka MUHH-TIpOEKTa IO BOMNpocaM TeMbl (JOKJaja,
npeseHrauun). 6) Mctopuss pa3BuUTHS JAHHOTO BOIIpoca B
ecrecTBO3HaHUM; 7) Ilo3unuu pasziavyHBIX YYEHBIX MO JaHHOMY
Bonpocy; 8) OLeHuBaHuE TOCTOBEPHOCTH U KPUTHUYECKAs OLCHKA
€CTeCTBEHHOHAy4YHOM  uHpopMamuu 1Mo  JaHHOW  Teme
conepxamieiici B CMU, pecypcax MuTepHeTra, B COBpEMEHHOM
UH(POPMALIMOHHOM IIPOCTPAHCTBE B IIEJIOM.

AHTpOIoreHes. 1) U3yuenue marepuana. 2) BeinonHenue 3agaHuii cemuHapa. 3)

B3aumoneiicTBue CocraBieHue cxeMm, TaOJIuI [UId CHCTEMAaTHU3alUU y4eOHOTO

IIPUPOLBI U matepuana. 4) IloaroroBka K TECTUPOBAHHIO IO TeMe. 5)

o01iecTBa. [TonroroBka MUHH-IIpOEKTA (JOKJIA/1a, TPE3ECHTALIUN):

Boinonnenne pabGoTbl (MUHM IpoeKTa) BKIOYaeT B cels
CJIEAYIOUIME JTalbl: BBHIOOP TEMbI, MOAOOP M CUCTEMATH3ALHIO
MaTepuaioB HAayYHO-UCCIIEI0BATEIbCKON JIUTEPATYpPhl, BbIIEICHNE
BaXHBIX MOMEHTOB MCCJIEJOBaHMH 1O M30paHHOW Teme,
CaMOCTOSITEJIbHOE ~ OCMBICIICHHE CTENEeHW M3YyYEHHOCTH WU
JMCKYCCHOHHOCTH TMpOOJIEMbl HCCIIEOBAHUS, CAMOCTOSTEIbHBIN
aHAJIM3 MarTepualla; CTpyKTYpUpOBaHUE MaTepHualla, COCTaBJICHUE
IUIaHA CaMOCTOSTENILHOTO MCCIIEIOBAHNUS, N3I0KEHNE MaTepualia B
COOTBETCTBUM C IYHKTAaMH IUTAaHA W JIOTMKOH Pa3BUTHUS MBICIH,
odopmiieHHEe PabOTHI.

6. [IpoMe:xxyTOUHASI aTTEeCTAIUSA M0 TUCHUILIMHE (MOIYJIIO)
6.1. OueHoyHble MaTepHaJbl JJs NPOBEJACHHS NPOMEKYTOYHOM AaTTEeCTALMM 10

AUCHHUILIMHE (MOYJIIO)

dopMa MNpoOBEIECHUS NPOMEKYTOYHOM aTTECTAlMU 10 JUCLUUIUIMHE — YCTHBIA OTBET.
Hwuxe nmpuBeeH npyuMeEpHbIN IIEpEUYeHb BOIIPOCOB IS MTOJIyYEHUS 3a4eTa.
Bonpocsl k 3auery

1. [Ipeamer u cTpykTypa ecrecTtBo3HaHusA. ECTeCTBO3HAaHME Kak UepapXUsl HAYK O MIPUPOJIE.
2. Hctopus ecTeCTBO3HAHUS M €€ OCHOBHBIE ATaIIbI.
3. EctecTBeHHOHay4YHas ¥ TyMaHHUTapHas KylbTypbl. Crieruduka eCTeCTBEHHOHAYYHOTO U

TYMaHHUTAapHOI'O 3HAaHUA. Hp06neMa HUHTErpanquu CCTCCTBEHHOHAYYHOI0 W T'yMAaHHTAapHOI'O
3HaHUHA.

4. Hayunble MeTOABI 1 KPUTEPUU HAYYHOCTH.

5. CTpyKTypHbIE YPOBHM OpraHU3alMy IPUPOJIBL.

6. Odusnyeckre KapTHUHBI MHpa: MEXaHHWYecKas KapTHHa MHUpa; AJIEKTpOJWHAMUYecKas
KapTHHA MHUpPA; KBAHTOBO-TI0JIE€Basl KAPTUHA MUPA.

7. Muxkpomup. DBOJIOLUHS MPEICTABICHUNA O CTPOCHHH aTtoMOB. CTpoeHHE aTOMOB U HX

anep. lloctynatel bopa. CrpoeHne aromHoro sapa. KopmycCkyssipHO-BOJIHOBOM Jyanau3Mm



BCIICCTBA B MI/IKpOOﬁ’BCKTaX.

JOIIOJITHUTCIBHOCTHU B KBaHTOBOM MEXaHHKE.
CDYHIIaMeHTaJ'ILHBIC BSaPIMO,Z[efICTBHSI.
3aKOHBI COXPAaHCHUSA U IIPUHIOUII CUMMCTPHU B €CTCCTBO3HAHUMU.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

I[I/IHaMI/I‘-IeCKI/Ie " CTaTUCTUYCCKUC 3aKOHOMCPHOCTH B IIPUPOJC.

Ocuosapie ntosoxxenns CTO, OTO.
[Ipoucxoxnenue Beenennoit. Monens ropsyeit Beenennoii. UndnsmonHas Moienb.
Pacmupenune Beenennoit (kpacHoe cMelieHue).
Crpykrypa Beenennoii. Kpynuomacmrabuast oTHOpOJHOCTh BeerneHHOM.
CoBpeMeHHbIe NpeACcTaBIeHUs 00 IBOJIOLNHN 3BE3I.

YPpOBHU XMMHUYECKOI'0 3HAHHUS, dTAIlbl Pa3BUTHUS, TCOPUH.
[Tpunuun Bo3pactanus SHTponuH. GaKkTOPbl U PeaKIMOHHAs CIIOCOOHOCTh BEIIECTB.

OOmrast xapakrtepucTuka ImiaHeTsl 3emus. ['eonormueckas mkana BpemMeHH. CTpoeHue

3emin.

19.
20.
21.
22.
23.
24.

SBOJ'IIOLII/ISI 3emMin. KOHI_ICHI_[I/I}I TCKTOHHUKHU J'II/ITOC(bepHBIX IIJIUT.

Onpenenenne )XU3HU. [ UMOTE3bI O MPOUCXOXKIACHUU KU3HU.
Teopun 3BONIOIUHN OpraHudeckoro Mupa. MHorooopasue Gopm KU3HH.
I'enHble U KIIETOYHBIE MEXAHU3MEL. 3aKOHBLI MeHaest.
UYenosek — puznonorusi, 310pOBbe, TBOPUYECTBO, IMOLIUH, paOOTOCTIOCOOHOCTD.

Konnenuust  6uochepsl 1 HoOCheEpsI;

poOIEMBI.
Cunepreruka. Camoopranuzanus B KUBOM M HexxuBod mpupojae. Unen W.Ilpuroxuna,
I' Xakena, M.Diirena.

25.

6.2. Kpurepuu onieHMBaHUS KOMIIETEHN A

HpI/IHL[I/IH HCOIMPCACICHHOCTH Fef/i3eH6epra n  TPpUHIHUIT

KOHIEHIINM 5JKOJorun. [ 7o0anbHBIE 3KOJI.

Tabmnura 4

KapTa KpUTCPUCB OLICHUBAHU KOMIIETCHIIUH

Ne | Kox u HaumenoBanue | Kommoneurt OneHoYHbBIE Kputepuu oniennBanus
/1 | KOMIIETEHIINN (3HaHUEBBIH/ MaTepuaibl
(G YHKIIMOHATBHBIH )

1 OK-3. 3HaeT 6a3zoBrle | TecTOBEIC 3Haer 0a30BbIC ITOHSATHS
CnocobeH MOHATHS U | MaTepuabl n KOHIIETIIIH,
HCIOJIb30BaTh KOHIICTIIUH, COCTaBJISIIOIIME OCHOBY
€CTECTBEHHOHAYYHBIE | COCTABJISIONINE EHKM.

U MaTeMaTUYEeCKHE | OCHOBY Ixana oyenusanus:
3HaHUA JUISl | €CTECTBEHHOHAYYHOU 0-60% - He 3a4TeHO;
OPUEHTHPOBAHUS B | KAPTUHBI MHUpa IS 61-100% - 3aureHoO.
COBPEMEHHOM OpPUEHTUPOBAaHUS B | YUeOHBIH VYmeer O0OBSICHUTD
UHPOPMAITMOHHOM COBPEMEHHOM MUHU-TIPOCKT: | IBJICHUSI W TPOIECCHI,
MIPOCTPAHCTBE nH()OPMAITMOHHOM MIPOTEKAIOINe B
IIPOCTPAHCTBE. IpUPOAE C  HAYYHOU
YMeer KpUTHYECKH TOYKH 3pPEHUS; TOYHO
OIICHHUBATh MPEJICTAaBUTh  HAyYHBIC
nHdopmaIio 0 3HAHUS B YCTHOH |
npupoje MUCbMEHHON bopme,
COJIEpKAITYIOCS B dbopmyIupoBaTh
UH(POPMALIMOHHOM pe3ynpTaT;  IMyOIMYHO
MIPOCTPAHCTBE MIPEICTaBUTh
(MOXkeT  paznuyath COOCTBEHHBIE
Hay4HbIC u pe3yIbTaTHI.
MICEBJIOHAYYHbIC IIxana oyenusanus:
MIPEICTABICHHUS 0 «3aumenoy -




PUPOE).

JEMOHCTPHUPYET
MOHUMaHHe
HcCIIeyeEMOM
poOJIEMBI, y4eOHBIN
MPOEKT HOCUT
apryMEHTHUPOBAHHBIN
XapakTep, OQOopMIIeH B
COOTBETCTBUU c
TpeOOBaHUSMHU.

«He 3aumeno» — He

chopMyIHpOBaHBI €N
u 3a1aun y4ueOHOU

IIPOEKTHOM paboTsl,
JEMOHCTPHPYET HE
MMOHUMAaHUE
nccieryeMomn
npoOJIeMbl, IIPOEKT
HOCHUT HE
apryMEHTUPOBAaHHBIN
xapaxrep, UMEIOTCS
HEJOCTaTK! B
0(hOpPMIICHHUH.
CobGecenoBanue | CnocobeH  OOBACHUTH
Ha  CEMHHAapE | MPOIECCHI,
Win clada | MpOTEKaIoIue B
KOJUIOKBHyMa | IPUPOJE C  HAYYHOM

10 MOZYJISIM

TOYKH 3PEHUSL.
LlIxana oyenusanus:
3aumeno -

JEMOHCTPHUPYET
MMOHUMAaHUE
o0cyx)aaemMoit
poOJIeMBl,
BBICKa3bIBACT
COOCTBEHHOE CYXKJICHHE
o BOIIPOCY,
apryMEeHTUPOBAHO
OTBEYaeT Ha BOIPOCHI.
He 3aumeno — He
MIOHUMAET CYTh
paccMaTpuBaeMou
npoOJeMbI, HE MOXET
BBICKA3aTh TUTIOBOE
CYXJICHHE TI0 BOIIPOCY,
HE OTBEYAET Ha
BOIIPOCHI.

7. Y4yeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecneyeHue JUCHUIIIMHBI (MOIYJIs)

7.1 OcHoBHasi JInTEpaTypa:

1. Py3aBumn, I'. 1. KoHuenmuu coBpeMEeHHOTO ecTecTBOo3HaHusA: YueOHuk / .M. Py3aBuH.
- 3-e m3a., crepeorurnt. - Mocksa : HULl UHOPA-M, 2014. - 271 c. (Beiciiee obpa3oBanue:




bakanaspuar). ISBN  978-5-16-004924-3. -  Tekct:  »snekrtponssiii. -  URL:
https://znanium.com/catalog/product/454162. — Pexxum mocTyma: mo MonucKe.

7.2. JlonoiHUTeIbHAS JIUTEpaTypa:

1. Pomanos, B. I1. KoHuenuuu coBpeMeHHOro ecTecTBO3HaHUS.: YueOHoe rmocodue Juist
cryaenToB By3oB / B.II. PomanoB. - 4-e u3a., ucnp. u jgomn. - Mocksa : By3oBckuil yuyeOHUK:
NHOPA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Texkct: snexktponusii. - URL:
https://znanium.com/catalog/product/256937. — Pexxum AocTyma: Mo MOAMKCKeE.

2. Octposckuii, D. B. KoHnenun coBpeMEHHOTO eCTeCTBO3HAHMS : yuel. mocodue / D.B.
OctpoBckuil. — Mocksa : By3ockuit yue6Huk : UHOPA-M, 2019. — 141 c. — (Bricmee
oOpazoBanme: bakamaspuar). - ISBN 978-5-9558-0593-1. - Tekct: anexrponnsiit. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1o moAmucKe.

7.3 UHTepHET pecypchl: HE UCTIOJIb3YIOTCS.

7.4 CoBpemeHnHble mnpodeccHoHAIbHBIE 0a3bl [JAHHBIX H HH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI:
Jlans - https://e.lanbook.com/
3HaHuyM - https://znanium.com/
IPR BOOKS - http://www.iprbookshop.ru/
eLIBRARY.RU - https://www.elibrary.ru/
MexBy30BcKas dnekTpoHHas oudiauoreka (MOB) - https://icdlib.nspu.ru/
HanmonanwsHas snexktponHas 6ubianoreka (HOB) - https://rusneb.ru/
WBuc - https://dlib.eastview.com/
bubnmuoteka Trom['VY - https://library.utmn.ru/

8. [lepeyenb HHGPOPMALIMOHHBIX TEXHOJIOT Ui, HCIOJIb3YEMBbIX NPH OCYLIECTBICHUH
o0pa30BaTeIbLHOIO MpoLecca Mo JUCHHUIINHE (MO1Y.TI0

[Tnatdopma st anmekTponHoro odydenus MicrosoftTeams.

BecrutatHoe mporpamMMmHOe obecrieueHHe, YCTaHOBJIIGHHOE B ayauTopusax: 7-Zip,
AdobeAcrobatReader, MozillaFirefox, OpenOffice.org.

JIMIIleH3MOHHOE TPOrpaMMHOE OOecleYeHne, YCTaHOBJIEHHOE B aynuTopusax: Microsoft
Office 2003, Microsoft Office 2007, Microsoft Office 2010, Windows, Konctpykrop Tectos 2.5
(Keepsoft).

9. TexHu4eckHe CpeACTBA U MATePUATbHO-TEXHUYECKOe o0ecnedeHne JUCHUIIHHBI

— VYyeOHBIC ayAWTOPUH JJIs TPOBEACHHWS JIEKIHH W  MPAKTUYECKUX  3aHITHI
YKOMITJIEKTOBAHbI ~ CHEIUATU3UPOBAHHON MEOENbl0 M TEXHUYECKUMU CpeACTBaAMU
oOy4eHHs, CIyXalllUMH JJIs8  TIpeJICTaBlieHHs Yy4yeOHOW uH(opManuu OOJbIION
ayJTUTOPUH: MYJIbTHMEIUNHBIC ayTUTOPUH, YKOMIUICKTOBAHHBIC TAKUM 00O0PYIOBAaHUEM,
Kak MPOEKTOp, TOKYMEHT KaMepa, MPOSKIIMOHHBIN SKpaH.

— IlomemieHuss A caMOCTOSITENbHOM pabOThl 00y4aromMxcsi (KOMIBIOTEPHBIE KIIACCHI)
OCHAIIEHbl KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBHIO TMOJKIIOYEHUS K CETH
«HTEepHeT» W 00OeCme4eHbl  JOCTYNIOM K  JJIEKTPOHHOW  MH(OPMAIMOHHO-
o0OpasoBartenbHOM Cpenie By3a.

— JlaGopaTopum, OCHAIEHHBIC JIAOOPATOPHBIM OOOPYIOBAHUEM, I peaTu3aluil JaHHOU
JUCUUIUIMHBI HE IPEAYCMOTPEHBI.
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