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1. IMosicHUTeIBLHAA 3aNMCKA

Lenpro ocBOEHMS NUCUMIUIMHBI «ECTECTBEHHOHayuyHass KapTHHA MHUPa» 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

JlanHasi MMCUMIUIMHA BXOAWT B 0a30BYI0 YaCTh JUCIMIUINH ydeOHoro miaHa. JlaHHas
JTUCIUTUTMHA Oa3upyeTcss Ha 3HAHUSAX, TOJYYCHHBIX OOydYalOIIMMHKCS B 00IIe00pa3oBaTeIbHOM
IIKOJIE B XOJIe¢ M3YYEeHUS IUCHUIUIMH: «Dusuka», «buonorusy, «Xumus» Ha MOpeabLayIIeM
ypOBHE 00pa30BaHUs.

1.2. Komnerenuumn o0yuarwuierocs, (popMupyemMbie B pe3yJbTaTe 0CBOCHHUS JAHHOM
o0Opa3oBare/bHON mporpamMmsl. B pesynbrate ocBoeHust OIl BBIMYCKHUK JOJKEH 00J1a1aTh
CJIEIYOIIMMH KOMIIETCHIIUSIMU:

Kon u nammenoBanume xommneTeHIMu (u3 | KoMmmoHeHT (3HaHUEBBIN/ (PYyHKIIMOHATHHBIN)
®I'OC BO)

OK-3. Cnocoben HCIOJIB30BaTh | 3HAaeT 0a30BbIe TMOHATHS M KOHIEMIUH,
€CTECTBEHHOHAYYHbIE W MAaTEMaTUYECKHUE | COCTABJISIIOIIME OCHOBY €CTECTBEHHOHAYYHOU
3HAHMS )11 OPUCHTUPOBAHMS B COBPEMEHHOM | KAPTUHBI MHpa JUIsl OpPUEHTHPOBAHUS B
MH(POPMALIMOHHOM MIPOCTPAHCTBE. COBPEMEHHOM UH(POPMALMOHHOM
Jlannas KoMnemeHyust ¢opmupyemcs | IPOCTPAHCTRE.

yacmuuHo:  CIOCOOHOCTBIO — WCTOJB30BaTh | YMEET KPUTHUECKU OLEHUBATH HH(DOPMAIIHIO O
€CTECTBEHHOHAYYHBIE 3HAHUS JUTSL | TIPUPOJIE COJIEPIKAIIyIOCsT B MH(POPMAIMOHHOM
OPUEHTUPOBAHUS B COBPEMEHHOM | IPOCTPAHCTBE (MOXKET pa3ivyaTh HAy4YHbIE U
UH(})OPMAITMOHHOM TPOCTPAHCTRE. TICEeBJIOHAYYHBIE TIPEICTABIICHUS O TIPUPOJIEL).

2. CTpYKTYypa ¥ TPYA0EMKOCTb JUCHUTIIHHBI

Tabmuma 1
Bua yueOHOii paGoThI Bceero yacos Yacos B cemecTpe
(akageMuUecKre Jachl)
5 cemecTp

O0mmii 00bem 3ad4. ell. 2 2

yac 72 72
N3 Hux:
Yacel ayauTopHO# padoThl (BCero): 12 12
Jlexknuu 4 4
[IpakTUueckue 3aHsATUs 8 8
JlaGopaTopHble 3aHITH - -
Yacel BHeayIMTOPHOM padoThl, 60 60

BKJIIOUASI CAMOCTOSITEJILHYIO
padoTy 00y4anierocsi

Bua npoMexxyTO4HO# aTTecTanu 3a4er 3a4er
(3aueT, nud. 3a4er, SK3aMeH)




3. Cucrema oLleHUBAHUA

OneHuBaHMe OCYIIECTBISETCS B  paMkKax OalsIbHOM  cHCTeMbl, pa3paboTaHHOU
npernojiaBaTesieM U JIOBEACHHOW [0 CBEACHHMA OOYyYaloIMXCS Ha TMEpBOM  3aHATHH.
MaxkcuManbHOE KOJIMYECTBO OalljioB, KOTOpPhIE MOXKET HaOpaTh CTYACHT B XOJ€ M3YUYCHHS
mucturiuHbl, coctaBiusier 100. Ilo passeiM  ¢dopmMamM  KOHTpOJds OalibHBIE OLICHKH
pacrmpeieniIioTCs  CIEeAyIoNMM  00pa3oMm: cobecenoBanue mo Temam kypca 0-16 Oanos;
BBHITIONTHEHHE y4eOHOro MHUHH-TIpoekTta — 0-34 Ganna; TectupoBaHue mo Temam kKypca — 0-50
0aJioB.

ITpu Habope ctynentom Oosee 60 OanIOB OIEHKA 32 MPOMEXKYTOUHYIO aTTECTAIIMIO MOXKET
OBITh BBICTABJICHA ABTOMATHYECKH COTJIACHO clenytonuMm kputepusm: 0-60 OamioB — He
3auTeHo; 61-100 G6amnoB — 3aureHo. CTyAeHTHI, HAOPABIIUE MO TEKYIIEMY KOHTPOJIO MeHee 61
0aJI0B, CAAIOT 3aUeT B YCTHOU (opme.

4. Conep:xkanue JUCHUNIHHBI
4.1. TemaTHyecKknii IJIaH TUCHUILTAHBI
Tab6muma 3

Ne | HaumeHoBaHUe TeM W/WIH O0beM TUCHMIIMHBI (MOTYJIs), Yac.

pa3nesion Bcero | Buabl aynuropHoit pa6orsl B yac. | MHbie
BH/IbI
KOHTaKTH
ol
paboThI

Jlexumu | [paktuyeck | JlaGopaTop
ue HbIC
3aHATUA 3aHATUA

1 2 3 4 5 6 7

Monyib 1

1 | Beenenue. EcrecTBO3HAHNE 8 2 -
KakK (hDeHOMEH KYJIbTYpHI.

2 | Oransl pa3BUTUSA 8 - -
€CTECTBO3HAHUS

3 | OCHOBBI METOJIOJIOTHU HAYKHU

Monaynb 2

4 | ®uznyeckas KapTHHA MUpA.

o0 |00 |00 |00

5 | CTpyKTypHBIE YPOBHU U
CUCTEMHasl OpraHu3aIus
MaTEpHUH.

6 | KoHmenmmy BO3HUKHOBEHHUS 9 - 2
1 pa3BuTHUs BeeneHHoM.

Monayns 3 8

7 | XumMuueckue 8 - -
peoOpa3oBaHus BEIICCTBA.
Kocuoe Bemiectso 3emin.

8 | ®enoMeH KU3HU. 8 - 2
[IpoucxoxaeHue u 3BOIIOLUSA
kn3HU. ['eHeTnka.

9 | AuTpomnoreHes. 8 - 2
B3aumoneictsre npupoabsl U
o01I1ecTBa.

Htoro (4acoB) 72 4 8




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 OPTaHU3ALUNA 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
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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.
IIpakTHyeckoe 3ansaTHE 1. OCHOBBI METON0JIOTHH HAYKH.
ILnan 3ansaTUsS
1. OG1ee noHATHE O METOJIE.
2. YpoBHH U (GOPMBI HAYYHOTO TTO3HAHUS.
3. OO6meHay4Hble METObI SIMIIUPUYECKOTO YPOBHS O3HAHUS.
4. OO1eHayyHble METOIbl TEOPETUUECKOTO YPOBHS MO3HAHMSL.
5. OOmeHay4yHble METO/bl, NPUMEHSEMbIE Ha HSMIMPHUUYECKOM M TEOPETHUYECKOM YPOBHSX
MO3HAHMS.
Kpurepun HayuHOCTH.
YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAM).
8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TaOJUIL [0 TeMe 3aHATHSI.

~ o

IIpakTH4eckoe 3ansaTHe 2. KOHIenuuu BOZBHUKHOBEHHUs U pa3BuTHA BcenenHo.
ILnan 3ansaTUsS
1. O6mas xapaktepuctuka Bcenennoit. Mogens pacmmpsiomeiics Bceenennoit ALA.
®punmana. Teopus ropstueit Beenennoi I'. I'amoga.
2. PenuxToBoe nznyyenue. CHHTYIsIpHOE cocTosiHuEe Beenennoit. Dddexr [orutepa.
3. Macmra0sl ranakTik 1 Mertaranaktuku. Hamia ramaktuka Mneunsrii [1yTe, obmiee ctpoenne
U pa3Mephl B CPaBHEHUU. 3BE€3/Ibl, BOJIIOLMS 3B€3/. UepHbIE IBIPHI.
4. Teopun Bo3HUKHOBeHHs1 ComHeyHOW cuctembl. OOmmit Twuian ctpoeHusi CoJIHEYHOM
CHUCTEMBI.
5. TlnmaneTsl ux 00IIUE XapaKTEPUCTUKU. ACTEPOUIbI, METEOPHUTHI.
6. 3emns - ruiaHera ComHeyHOM cucTeMbl. OOMMK IMJIaH BHYTPEHHETO CTPOEHUS, pa3Mephl,
obonouku. CrtpoeHue aTmocdepsl: ocobeHHOcTH Tponochepsl, cTpaTocheprl, Mezochepsl,
Nonocdepst u Tepmocdepsl, sk30chepa. Maraurocdepa - ocodast 0601049Ka 3eMiu.
7. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).
8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TaOJUIL I10 TeMe 3aHATHSI.
9. TectupoBanue.

IIpakTnueckoe 3ansitue 3. [lpoucxoxaenue, peHoMeH U IBOJTIONUA KU3HU. OCHOBBI
reHeTHKH.
Ilian 3ansTHA
1. OCHOBHBIE KOHLIEIIIIMU TIPOUCXOXKIEHUS )KU3HU. TEOpUM 3ap0oXKIACHUS KU3HU.
2. Dranpl OMOXUMHUYECKOM IBOMIONNU. [ €OXpOHOIOTHYECKAsi UCTOPUSI Pa3BUTHs 3eMITH, OOIIas
XapaKTepUCTUKA ITAIOB.
3. Tlepexon OT OMHOKJIETOYHBIX K MHOTOKJIETOYHBIM (hopmam. CBOWMCTBA KHUBOTO BEIIECTBA.
CaoiicTBa knetku. [Ipenens! Ku3HU.
4. CTpyKTypHBIE YpPOBHH OpraHHM3alMM >KUBOM MATEPHUHU: MOJICKYJISIPHO-T€HETHYECKHIA,
KJICTOYHBIN, OHTOT€HETUUECKUH, MOMyJIALIMOHHO-BUI0BOI, OMOr€0IeHOTUYECKHIA.
5. buonormyeckas »sBomouud. Ponb Npokapuor M AyKapuoOT. OBOJIOLMOHHOE YYEHUE.
OCHOBHBIE TOJIOKEHUS CUHTETUYECKOU TEOPHUH.
6. DneMeHTapHbIe SBJICHUS U (PAKTOPHI SBOIONMH (MOMYJISIMS, U3MEHEHHE F€HOTUITUYECKOTO
coctaBa, TeHOGOHI, (AKTOpbl - MYTAIlMOHHBIA TMPOLECC, BOJIHBI JKU3HU, HW3OJISIIHA,
€CTECTBEHHBII OTOOP U €ro BUJIBI).



7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHUECKHUX CXEM U TaOJIUII TT0 TeME 3aHATHS.

IIpakTHyeckoe 3ansAATHE 4. AHTpPONoreHe3. B3aumoneiicTBue NpupoabI U 001IeCTBA.
ILnan 3anaTus
1. Mecto uenoBeka B CHCTEMATHKE KUBOU NPHUPOABL. Teoprun MpOUCX0KICHHS YETOBEKA.
2. Tlcuxodwuznonoruueckue 0COOEHHOCTH YenaoBeka. Mplnuienue. Peus. Coznanue.
3. AwnTpomnocororenes 1 GopMHUPOBAHUE TIIOOATBHBIX YKOJIOTHIECKUX MPOOIIEM.
4. buocdepa - xuBas obomouka 3emnu (3. 3rocc, 1875 r.). Yuenne o O6mochepe (B. U.
Bepnaackuit). Ctpoenue u rpanuiibl ouocdepsl. buoreoxumuueckue pyHkuun 6mnocheps.
Pecypcbl npupoibl U X BO30OHOBISIEMOCTb.
Hoocdepa u rexnochepa. Hayuno-rexHudeckuii mporpecc, NepPCIeKTUBB Pa3BUTHS.
I'moGanbHbIe SKOJIOTHYECKHE MTPOOJIEMBI, ITyTH BBIX0/1a U3 KPU3HCA.
VYeTHbIi onpoc (cobeceoBaHME IO BOIIPOCAM).
3ammra CTPYKTYPHO-JIOTHYECKUX CXEM M TaOJUIL I10 TeMe 3aHATHS.

AR SRR

OO0pa3upbl KOHTPOJIbHBIX 3aJaHMA AJs NPOBeJeHHs TEeKYLIero KOHTPOJs YCHeBaeMOCTH
o AMCHUIIJIMHE.
1. O0pa3ubl TeCTOBBIX 3aaHUH 110 KYpCy

Monayas 1.

1. EcTecTBO3HAHHEM HA3BIBAIOT:

1) KOMIUIEKC HayK O IPHUPOJIE;

2) CUCTEMY 3HAaHUI O ECTECTBEHHOHAYUYHBIX OCHOBaX TEXHOJIOTH;
3) CUCTEMY 3HaHUU 0 opMax OOIECTBEHHON KU3HH,

4) METO/]I IOJyUEHUS 3HAHUM.

2. OCHOBHOI1 KOHIIeNIMeH COBPEMEHHOI0 eCTeCTBO3HAHMS He SIBJISIeTCS uaes:
1) pa3BUTHA 00IIeCTBA, UMEIOIIETO eI MOTYYEeHUSI MaKCUMaIbHOM MPHOBLIH;
2) 9KOJIOTHU3AINH TUIAHETHI;

3) €MHCTBA HBOJIIOLIMY YelloBeKa U BeeneHHo;

4) CaMOOPraHU3aLUH JIOOBIX OTKPBITBIX CIIOKHBIX CUCTEM.

3. He oTHOCHTCH K MAKPOMMUPY:

1) MHp, COU3MEPUMBIN C pa3MEpaMHU YEIOBEKA;

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

4) MU 2JI€MEHTAPHBIX YaCTHIL], aTOMHBIX sJI€p, AaTOMOB.

4. CTpyKTypHBI€ YPOBHH OPraHM3alMU PUPOIBI:

1) MUD YEJIOBEKA U MUD KUBOTHBIX;

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

3) Mera — MaKpo — MUKpPOMHUPBHI;

4) MHP )KUBOTHBIX U MUP PAaCTCHUH.

5. Merammp — 3T0 4aCTh MaTePHAJBLHOI0 MHPa, (IIPOJOJIKHUTE):

1) [TO3HAaHHUE B KOTOPOM B MPHUHIIMIIE HEBO3MOXKHO;

2) MUD IIJIAHET, 3BE3], 3BE3JHBIX CUCTEM, TaJlaKTHK;

3) KOTOpasi HOJYMHSETCS 3aKOHaM KBaHTOBOI MEXaHUKU;

4) 4acTh MaTEPUAIBHOTO MUpa HEKUBOM MPUPOBI.

6. MuKpoMHp — 3T0 4YaCTh MaTEePHAJIBHOI0 MHPA, (IPOAOJIKHUTE):

1) OTBEYAIOIIast 32 BOSHUKHOBEHNE CTUXUUHBIX O€CTBUH;

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

3) IJIe BO3MOXKHO IO3HaHHUE ITyTEM HEMOCPEICTBEHHOTO HAOII0ICHUS;
4) MU 3J€MEHTapHbIX YaCTHI], aTOMHBIX sIJI€p, AaTOMOB.



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

8. CoBOKYNHOCTHL NMPHUEMOB M ONEpPalUii NMPAKTHYECKOT0 M TEOPETHYECKOr0 OCBOEHMS
ACMCTBUTEJIbHOCTH HA3BIBACTCH .

9. HayuHble MeTObI IO3HAHUS JAEJIATCH HA:

1) TEOPETUYECKHE U MATEMaTHUECKHUE;

2) MaTeMaTHYeCKUEe U MOJIEIbHBIE;

3) SMIIUPUYECKUE U TEOPETUYECKHUE;

4) MOJIeTIbHBIE U AMITUPUYECKHUE.

10. K BceoOmumM HaAy4YHbIM METOJaM IO3HAHUSI OTHOCATCSI METObI:
1) aHaJIU3 U CUHTE3;

2) IUAJEeKTUYECKUI U MeTahU3NIECKHIA;

3) SMIUPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOIO YPOBHS MO3HAHMSL.

11. K o01mieHay4YHBbIM METOAAM 3MIIMPHYECKOT0 YPOBHS MIO3HAHUS OTHOCATCH:
1) HaOJI0IeHUe, SKCIIEPUMEHT U U3MEPEHHUE;

2) dhopmanuzarus, THAYKIUS U IS TyKIIHS;

3) abcTparupoBaHue U uaeaIn3alus;

4) MeTapu3NYeCKUi U TUaTeKTHUECKUM.

12. He siBaisieTcst 001eHAYYHBIM METOIOM IMITHPHYECKOT0 YPOBHS NMO3HAHUSA:
1) Ha0JII0IeHuE;

2) 9KCIIEPUMEHT;

3) HAeaTn3aius;

4) U3MEpPEHHE.

13. AOcTparupoBanue, HAeANU3ALMUA, MbICJICHHbIH JKCIIEPUMEHT, (OPMATU3ALHA,
HHAYKIHS U JeIyKIHs - 3TO 001eHAyYHbIe METOABI YPOBHS NO3HAHMS.

14. K o01ieHay4YHBbIM METOAM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCATCH:

1) HaOJI0IeHNE U HKCIIEPUMEHT;

2) aHaJIN3 U CUHTE3;

3) abcTparupoBaHue U UaeaIn3alus;

4) MeTa(pU3nIECKUil.

15. O0menay4ynbie MeTOAbl SMIIMPUYECKOT0 U TEOPETHYECKOI0 YPOBHS NMO3HAHMS:
1) HHAYKIUA U TeOyKINA,

2) abcTparupoBaHue;

3) aHaJlu3 U CUHTE3;

4) HaOII0IEHUE U U3MEpPEHUE.

16. Uuaykums — 3rto:

1) YMO3aKJIIOUEHHUE 110 aHAJIOTUH;

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

4) YMO3aKII04YEeHHUE OT OOIIEro K YaCTHOMY.

17. Metoa, HMCHOJB3YWOIIMI CHMBOJIHKY, IO03BOJSIIOIIMI OTBJIEYbCS OT H3YYCHHS
PC€aJIbHbIX 00bEKTOB M OnmepupoBaTb HEKOTOPLIM MHOKECTBOM CHMBOJIOB HAa3bIBA€CTCHA

18. ludpepeHumnanmst HAYKH — 3TO Mpolecc:

1) CUHTE3a HayK;

2) 00BbeIMHEHHUST HAYYHBIX JTUCIUILINH;

3) B3aMMOIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMsI OTJAEIHHBIX 00JACTEH HAYKH.

19. OcHoBaTeleM AHTHYHOI0 ATOMH3MA SABJISIETCH:
1) I'epaxnur;



2) Apucrorens;

3) AHakcarop;

4) JleMOKpHT.

20. OCHOBOIOJIOKHUKOM KJIACCHYECKON MEeXaHUKH SABJISIETCH:

1) OWHILTENH;
2) Makcsen,
3) Ieiizenbepr;
4) Heroron.
21. B pamkax Mexanu4eckoil KApTHHBI MHUPA MaTepusi — 3TO:
1) JMCKPETHOE BEUIECTBO;
2) ToJie;
3) BEIIECTBO U I0JIE;
4) COCTOSIHUE ITyCTOTHI.
2. Pazpaborka y4eOHOro MHHHM IIpOEKTa. Yyamumucs 3a  BECb  CEMECTP

pa3pabaTeiBaeTcss OAMH Y4E€OHBIM HCCIENOBAaTENbCKUA MHHU TPOEKT, TEeMa KOTOpPOTro
BbIOMpaeTcst 0oOydaromMMCs Ha TEpBOM  IPAKTHMYECKOM  3aHATHM. JIaHHBI  mpoekT
MpeloCTaBIIsIeTCS B BUAE: pedepaTa ¢ mpe3eHTaluuei; u npu HeoOX0AMMOCTH COOTBETCTBYIOIINX
BUICO(PArMEHTOB.
[IpumepHas cxema NpeanoaraeéMoro NCCiae 10BaHusl.
1. BeiGop Temsl
1.1. AKTyanbHOCTh BEIOpaHHOM TeMbI (4-5 mpeioxKeHmi);
1.2. CpopmynupoBaTh TeMy U ONPEACTUTH 33a4l UCCIIeIOBAHNUS;
2. U3yuyenue nutepaTypsl [0 HHTEpeCYIoLIel npobdieme
2.1. Mcropus pa3BUTUS JAHHOTO BOIPOCA B €CTECTBO3HAHUY,
2.2. Ilo3nnumy pa3nu4HbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKAas OLEHKA €CTECTBEHHOHAYYHOMU
uHbopMaluu 1O JaHHOW TeMme, conepxkamieiict B CMMU, pecypcax Wurtepnera, B
COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tparcdopmaiusi MaTeprasa, O3BOJISIONIAsS CBECTH CIOKHOE K MPOCTOMY;
3. 3akioueHHue.
[IpumepHas TeMaTHKA 1JIS1 IOATOTOBKYU NPOEKTOB:
OCoOEHHOCTH HAYYHO-TEXHUYECKOH PEBOIIOIUH.
Crienn¢rka Hay4HBIX PEBOJIOLUN 1 HAyYHbIE PEBOIONNH B XX B.
®dusnueckas kaptuHa mupa (MKM u D/IKM).
[Ipoucxoxaenue, pa3BUTHE U BUIbI MATEPUU.
IIpupona Mmukpomupa.
OcHoBHble nonoxennss CTO n OTO u ux posb B COBpEMEHHOM €CTECTBO3HAHUU.
Pa3BuTHe npencraBiaeHuil 0 IPOCTPAHCTBE U BPEMEHHU.
SAnepHas sHepreTHka.
XapaKTepuCcTUKA OCHOBHBIX (PU3UYECKUX CUJI U B3aUMOJICHCTBUI.
. Konnenumu camooprannszanuu. CHHEpreTHka.
. I'unore3ssl mpoucxoxaeHus BeeneHHOM.
. Poxnenue v 3BOIONMS raJakTHK.
. Kuznsb 3Be371 Bo Beenennoit.
. ConmHeyHas cuctema u ee IpOUCXO0KICHNUE.
. ITnanera 3emis.
. Bynkansl u 3emieTpscenusl.
. Onpenenenue Xu3HU.
. 'unoressl 0 NPONCXOKACHUN KU3HU HA 3eMII€.
. KuzHb. OrTansl pa3BUTUs )KU3HU HA 3eMIIE.
. 'eHeTnKa 1 MeXxaHU3M BOCIIPOU3BOJICTBA KU3HMU.
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21.
22.
23.
24.
25.
26.
27.
28.
29.

MyTanuu u uxX BUIBL.

['eHHas nHXeHepusi, ee BO3MOXHOCTH U NEPCIEKTUBBL.

CoBpeMeHHbIE NPEACTABIEHUS O IPOUCXOXKACHUN U IBOJIIOLUN YEJIOBEKA.

VYuenue B.U.Bepnanckoro o 6mocdepe.

Konuenus Hoocheps! 1 ee HayuHOEe 000CHOBAaHHUE.

['moGasbHBIE HKOTOTHYECKHE TTPOOIIEMBI.

OTHuecKue npoosieMbl HAyKH.

Posb ecTecTBEeHHOHAYUHBIX 3HAHUH B Pa3BUTHH COBPEMEHHOTO OOIIECTBA.

CTyneHT MOXeT TNpeAJIOKUTh COOCTBEHHYIO TEMY MCCIEOBAaHUS B paMKax
JTUCLMILUINHBI, 3apaHee 00CyAUB TEMY C MPENoJaBaTeNIEM.

OO0pa3ubl BONpocoB 1J1sl co0eceJOBaHUS HA MTPAKTHYECKUX 3aHATUAX
Tema «OcHOBBI MeTO1010TMH HAYKH. OCOOEHHOCTH €CTECTBEHHOHAYYHOI0 MO3HAHMUS.
YPpoBHHU eCTeCTBEHHOHAYYHOI'0 MO3HAHUSD)

e AU

Yo 3HAYNT, YTO MHUp NO3HABAEM?

AOCOIOTHA MITH OTHOCUTEIbHA HAayyHast UCTHHA?

Kax cooTHOCHTCSI Hayka ¢ OOBIJICHHBIM 3HAHUEM?

KakoBa cTpykTypa Hay4YHOr0 MO3HaHUA?

Kak coOoTHOCATCS SMIIUPUYECKUN U TEOPETUYECKUM YPOBHU MO3HAHUSA?

YeMm oTnnyaercss HaOMIOIEHHE OT HKCIIEpUMEHTA?

KaxoBa posip Hay4HBIX IOHATHNA U TEPMUHOB?

[TpuBeauTe mpumMepsl BCEOOIINX, OOIICHAYYHBIX U KOHKPETHO-HAYYHBIX METO/I0B?

9.  HaszoBute >MIUpHYECKUE U TEOPETUIECKNE METO/BI.

10. Yto Takoe ecTecTBEHHOHAy4YHasl KapTUHA MHUpa?

11. Yo Takoe Hay4HbIN MeTOA?

12.  KakoBO CTpO€HHME HAy4YHOT'O 3HAHUA?

13. YeM METOIOJIOTHSA OTIIMIAETCS OT METOUKHU?

14. Yem npeamer ucciae0BaHUs OTIMYACTCA OT 00BbeKTa?

15. Yro Takoe Hay4HbIN (akT?

16. Kakue cymecTByrOT METOABI IPOBEPKU HAYYHOI'O 3HAHUA?
Tema « KoHuenuuu BO3HUKHOBEHHUS U pa3BuTHA Bcenennoin»

N QL AW~

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HYXHBI TaJaKTUKHU U 3BE3/b17

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

Kaxue nponeccol unyT B Heapax ['anaktukn?

KakoBbI OCHOBHBIE KOHUENIUU TPOUCXO0KICHUS 3BE3AHBIX CUCTEM?
KaxkoBo ctpoenue 3emnn?

KaxkoBa ctpyktypa 'anaktuku?

TeMa «@PeHOMEH KU3HH. Hponcxomeﬂne H IBOJIIONNSA KU3HU. [ eHeTHKA»

e Aol e

Kakue HanpaBieHus pa3indyaioT B COBPEMEHHOW OMOIOTun?
KakoBsl 3a1aun Ki1accu4eckoil ounosorun?

Kakue 3a1aum cToAT niepes SBOTOIUOHHON OHoIorneit?
Kaxkue npoOiemsl permaeT Gu3nko-xuMudeckast ounosaorus?
Kakwue nposiBiieHUs )KU3HU U3ydaeT COBpeMeHHas Ouosorus?
B uéM cX0ICTBO M OTJIMYMS DBOJIOLMH HEKUBBIX U JKHUBBIX TEJI?
UeM oTiM4aeTCs :KUBOC OT HEIKHBOI'O?

KakoBbI KOHIIENIIUY TTPOUCXOXKICHHSI )KU3HU Ha 3emiie?

Uewm otnmuuaercs JJHK or PHK?

Yro Takoe reH?

Uewm 3aHMMaETCs T€HHAs UHXKEHEepus?

Kakoii BkJ1aJ1 B TEOpHIO BOJIIOLIMM BHECIA T€HETUKA?
KaxoBa Mmozaens npoucxoxaenus xusHu A.M. Onapuna?

11
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Uro Takoe 0011asi TEOpHsl SBOTFOIUH?

Tema «AHTpOnorenes. Bzanmoaeiicrsue npupoabl 1 001eCTBA»
Kaxkue paznensl BKiro9aeT B ce0si COBpeMEHHAsi aHTPOTIOJIOTHSI?
Kaxkue 3aaum peiiaer coBpeMeHHasi aHTPOIOA0Tus?

YTo NOHMMAIOT IOJT aHTPOIOT€HE30M?

B ueM cymHOCTh aHTPONOJIOTUYECKOTO MPUHLIKIIA?

KakoBa mmocie1oBaTeIbHOCTh CMEHEI BUIOB CeMeicTBAa TOMUHUL?
Uro Takoe 6nonoruveckuii Bua?

KakoBbl 0cHOBHBIE BBIBO/IbI yueHUsI BepHaickoro o 6uochepe?

KaxoBa posb )kUBBIX OpraHu3MOB Ha 3emiie?

B 4em nposiBisieTcst reojoruyeckas 1esTeIbHOCTh JKUBBIX OPraHU3MOB?
N3 xakux 31eMeHTOB CKiIaabIBaeTcs ouochepa?

KakoB BemiecTBeHHbIN cocTaB Ouochepni?

Kaxue @ynkuuu BoinosnHseT ouocgepa?

Yo Takoe KOHIETLHUS KOIBOIIOLUU?

Kaxkue ydenpie BHECTH 3HAYNTEIBHBIN BKJIA]] B pa3BUTHE YUCHHS 0 Onocdepe?
Yro nzydaet 3Konorus’?

KakoBa cTpykTypa COBpeMEHHOH 3KOJI0THn?

KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYIUPOBAHHBIE B SKOJIOTHU?
Kakne ocHOBHBIE SKOJIOTHYECKHE TIPOOIIEMBI CTOAT TIEpE]T YeTI0BEYECTBOM?

5. YuedHO-MeTOINYeCKOE 00ecnieyeHNe U MUIAHNPOBAHNE CAMOCTOSTEIbHOI PaGoThI
CTY/IEHTOB.

Tabmma 3

Tembl

®opmbl CPC, BKiII0O4asi TpeOOBaHUS K NMOATOTOBKE K HUM

2

3

Monyns 1

Oransl pa3BUTUSA
€CTECTBO3HAHUS

1) Uzyuenue martepuana. 2) BrimonHenue 3agaHuii cemuHapa. 3)
CocraBneHue cxeMm, TaOuul [UId CHCTEMaTHU3allMd y4eOHOTo
Mmatepuana. 4) [loaroroBka kK TECTUPOBAHUIO 110 TEME.

1. IlonroroBuTh rpadpuyueckoe H300paxKeHHe CTPYKTYpbl TEKCTa
(cxemy) mo Bompocy: «BHYTpeHHSSI CTPYKTypa M KIacCUpUKAIHS
COBPEMEHHBIX Hayk» (cocTaBUTh cxeMy «Kitaccudukanus Hayk» U
pPacKphITb  XapakTepHble  4YepThl  HAyKH  (CHCTEMHOCTb,
JIOCTOBEPHOCTb, KPUTUYHOCTb, 00I11€3HaYMMOCTb,
PEEMCTBEHHOCTh, MPOTHO3UPOBAHHOCTD, JIETEPMHUHUPOBAHHOCTH,
(parMeHTapHOCTb, YyBCTBEHHOCTb, HE3aBEePIICHHOCTD,
PalOHAIbHOCTD, BHEMOPAJIbHOCTD, 00€3TMYEHHOCTb,
YHHUBEPCAIBHOCTD U JP.).

2. IlogroroButk MoK o Borpocy: «Hayka: 61aro wim 3:107».

3. BeinumuTe, B KakoW NMepHOA pPa3BUTHUS €CTECTBO3HAHUS, U B
Kakux o0nacTsx paboTanu Kakue YydeHble (0QOpMUTH B BHIE
TaOJIHIIBI ).

OCHOBBI
METO0JIOTUN HAYKH

1) U3yuenue matepuana. 2) BeinmonHeHue 3ajaHuii ceMuHapa. 3)
CocraBieHue cxeMm, TaOuuI [UId CHCTEMaTHU3alUU y4eOHOTo
Mmatepuana. 4) [loaroroBka Kk TECTUPOBAHUIO 11O TEME.

1. IlonroToBuTh rpadpuueckoe H300paxKeHHue CTPYKTYpbl TEKCTa
(cxemy) mo Bompocam: A) «CTpyKkTypa €CTECTBEHHOHAy4HOTO
no3Hanus»; b) «CTpykTypa HayqHOTO UCCIIEOBAHUM.

2. IlpuBect mpuUMep €CTECTBEHHOHAyYHOM TEOpUH U
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NPOAHAIM3UPOBATE: Kakue (aKThl, TUIIOTE3bI JIEKAT B OCHOBE 3TOM

TEOpUHU;  KakMe  Hay4yHble  MOJENH, 3aKOHbl  (YacTHBIE,
(yHIaMEHTaNbHBIE)  HCIOJNB3YeT  3Ta  TEOpHUs;  KAKOBBI
N03HaBaTeJIbHbIE BO3MOXKHOCTH 3TOM TEOPHH.

Moynb 2

dusnyeckas 1) NU3yuenue marepuana. 2) BeimonHeHue 3agaHuii cemMuHapa. 3)

KapTHHA MHUpa.

CocraBnenune cxeM, Ta0nui [ CHCTEMaTU3allud Y4eOHOro
matepuana. 4) [loaroroBka kK TeCTUPOBAHUIO MO TEME.

1. IToaroroBUTH COOOIIEHUS 110 BOIIPOCAM:

A) «[ToHsiTHE IPOCTPAHCTBA U BPEMEHI;

b) «IIpoctpancTtBo u Bpems B CTOw;

B) «OTO 0 mpocTpaHCTBE U BPEMEHNY.

CtpyKTypHBIE

YPOBHH U CUCTCMHaAs

1) U3yuenue matepuana. 2) BeinmonHeHue 3agaHuii ceMuHapa. 3)
CocraBieHue cxeMm, TaOuuI [UId CHCTEMaTHU3alUU y4eOHOTo

OpraHu3aNus matepuana. 4) [loaroroBka Kk TECTUPOBAHUIO 110 TEME.

MaTepHH. 1. IonroroBuTh rpaduueckoe H300paxKeHHe CTPYKTYpbl TEKCTa
(cxemy) mo  Bompocam: A)  «CTpyKTypHOE  CTpPOCHHE
MaTepHaJIbHOI0 MUPa» U MOKAXHUTE B HEW CTPYKTYPHYIO HEPApXHIO
o0wvekToB; Bb)  CocraBbTe cxemy, B KOTOPYH OBl JIOTUYHO
YKJIaJIbIBAIMCh BCE (POPMBI CYIIECTBOBAHUSI MATEPUH.

Konnenuuu 1) U3yuyenue matepuana. 2) BrinonHenue 3aqanuii ceMusapa. 3)

BO3HUKHOBEHUS U CocraBienue cxem, TabauIl Ui CUCTEMaTU3aluu y4eOHOro

pa3BuTHUA matepuana. 4) [loaroroBka Kk TECTUPOBAHUIO 10 TEME. 5)

BcenenHoti. [TonroToBka MUHH-IIPOEKTA 110 TeME (JJOKJIa/1a, IPE3ECHTALIUN).

Monayns 3

XUMHUECKHe 1) U3yuenue martepuana. 2) BeinmonHenue 3agaHuii cemuHapa. 3)

npeoOpa3oBaHUs CocraBneHue cxeMm, TaOJIUI[ MJI1 CHUCTEMaTH3aluu Y4eOHOTO

BemiecTsa. KocHoe
BEIIECTBO 3EMIIH.

matepuaina. 4) [loaroroBka Kk TECTUPOBAHUIO TIO TEME.

1. ITpuBecTn KOHKpETHBIE MPUMEPHI (YPABHEHHSI XUM. PEAKIIHi)
OTpaXKarolllie CyTh: BIUSHUS MPUPOJIbI pEarupYIOIIUX BEIIECTB HA
CKOPOCTb XHMM. PEaKIMH B 3aKOHE JAEWCTBYIOIIMX MAacc; IMpaBuiia
Bant-I'odda B xum. kuaeruke; npunimna Jle-Illarense.

denoMeH KU3HH.
[Ipoucxoxnaenue u

1) U3yuenue matepuana. 2) BreinonHeHue 3agaHuii cemuHapa. 3)
CocraBnenue cxeM, Ta0null A CHCTEMaTU3allud Y4eOHOro

HBOJIIOLIUS KU3HU. matepuana. 4) IloaroroBka K TECTUPOBAHHUIO IO TeMe. 5)

I'eneruka. [TogroroBka MUHHU-TIPOEKTa IO BOIIpOcaM TeMbI  (JOKIIAja,
npeseHrauuu). 6) Mctopuss pa3BuUTHS JAHHOTO BOIIpoca B
ectectBo3Hanuu; 7) [lo3UIMM Pa3AMYHBIX YUYEHBIX MO JAHHOMY
Bonpocy; 8) OleHuBaHuEe TOCTOBEPHOCTH U KpPUTHUYECKas OICHKA
€CTECTBEHHOHAYYHOU uHpOpMaLIUU 1o JTAHHOM TEME
coaepxkameiicas B CMU, pecypcax NHTepHeTa, B COBPEMEHHOM
UH(POPMALMOHHOM MTPOCTPAHCTBE B IIEJIOM.

AHTpoOIoreHes. 1) WU3yuenue marepuana. 2) BeimonHeHue 3agaHuii cemMuHapa. 3)

B3aumopeiictBue CocraBneHue cxeMm, TaOJIUI[ i CUCTEMAaTH3alMU Y4eOHOTO

MIPUPOJIBI U matepuana. 4) IloaroroBka K TECTUPOBAHHUIO IO TeMe. 5)

oO1ecTna. [ToaroroBka MuUHH-TIpOEKTa (AOKIIA/IA, TPE3CHTAIUN):

Breimonnenne paboThl (MUHM TIPOEKTa) BKIOYAeT B ceOs
CIICAYIOUINE ATambl: BBHIOOP TEMBI, MOAOOP M CHUCTEMAaTH3AIHIO
MaTepHajJoB HAYYHO-HCCIICIOBATEIBCKOM JTUTEPATyPhI, BHIICICHUC
BaXHBIX MOMCHTOB HCCICJOBaHWN 10 W30paHHOW Teme,
CaMOCTOSITEJIbHOE  OCMBICIICHHE  CTENCHH HM3YYCHHOCTH WM
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JUCKYCCUOHHOCTH TPOOJIEMBI HCCIIECIOBAHMS, CAMOCTOSTEIbHBIN
aHalM3 Marepuaja; CTPYKTYpHPOBaHHE MaTepHasia, COCTaBICHHE
IJIaHa CaMOCTOATCIIbHOTO MCCJIICAOBAHUA, U3JIOKCHHUEC MAaTCpHUajia B
COOTBETCTBHM C IYHKTAMH IUTaHA M JIOTMKOW Pa3BUTHS MBICIH,
odopmiieHHEe PabOTHI.

6. [IpoMe:xkyTOUHASI aTTECTAIUSA M0 TUCHUILIMHE (MOIYJIIO)

6.1. OueHouyHble MaTepuaJbl JJs1 NMPOBEACHUS NMPOMEKYTOYHON aTTecTallUU 0
AUCHHUIIMHE (MOIYJIIO)

®opma mTpoBeNEHHUS MPOMEXKYTOUHOM aTTecTaluu IO AMCHUIUIMHE — 3adeT. Huxe
MIPUBEJICH IPUMEPHBIN MIEPEUCHb BOMPOCOB JJIs MOJYUYEHUS 3a4eTa.

BOl'[pOC]:I K 3a49€Ty

1. [Tpenmert u cTpyKTypa ectecTBO3HaHUs. EcTecTBO3HaHME KaK uepapXus HaAyK O MPUPOJIE.
2. Hcrtopus ectecTBO3HAHUS U €€ OCHOBHBIE JTaIIbI.
3. EctecTBeHHOHay4yHast U TyMaHUTapHas KyibTypbl. Crienuduka eCTeCTBEHHOHAYYHOTO U

yMaHUTapHOI'oO 3HAaHUA. HpoGHeMa HUHTCrpallui CCTCCTBCHHOHAYYHOI'O M TYMAaHUTAPHOI'O
3HaHU.

4. Hayunbie MeTobl U KpUTEPUU HAYUHOCTH.

5. CTpyKTypHbBIE YPOBHH OpraHU3alUU IPUPOIBL.

6. ®dusnueckre KapTUHBI MHUpPA: MEXaHWYECKas KapTUHAa MUpa; SJEKTPOJAMHAMHYECKAs
KapTHUHA MHUpPA; KBAaHTOBO-I10JIEBas KAPTUHA MUPA.

7. MukpomMup. DBOJIIOIUS MPEACTABICHUN O CTpoeHUHU aToMOB. CTpOEHHE aTOMOB M UX

snep. Iloctymatel bopa. Ctpoenne aromHoro sapa. KopmycKysisipHO-BOJHOBOW Tyanu3m
BellecTBAa B MHKpooObekTax. [IpuHumn HeompeneneHHocTH [eiizenbepra ©  NpHHIUI
JOTIOJIHUTENBHOCTHA B KBAHTOBOM MEXaHUKE.

8. dyHIaMEHTAJIbHBIEC B3aUMOICUCTBUS.

0. 3aKOHBI COXpaHEHUS U MPUHIUI CHMMETPUH B €CTECTBO3HAHUU.

10.  /IluHaMuuecKHe U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B IMPUPO/IE.

11. OcHogapie ntojioxkenuss CTO, OTO.

12. [Mpoucxoxnenne Beenennoi. Mopens ropsiaeii Beenennoi. MHsimuonHAs MOJIEINb.

13. Pacmupenue Beenennoit (kpacHoe cMeleHue).

14.  Crpykrypa Bcenennoii. Kpynnomacimrabnas o1HOpOIHOCTh BeeneHHOM.

15. CoBpeMeHHbIE TTPEICTaBIICHUs 00 BOJIIOIIUH 3BE3].

16. YpoBHM XMMHUYECKOTO 3HAHMSI, ITallbl Pa3BUTHS, TEOPUU.

17.  Ilpunuun Bo3pactanus SHTponuu. GaKkTOpbl U PEaKIIMOHHAS CIOCOOHOCTH BEIIECTB.

18.  OOmas xapakTepucTHKa IIaHeThl 3emuid. ['eonmormueckas mkana BpemMeHU. CTpoeHue
3emuIH.

19.  DOomonus 3emnn. KoHuenmust TEKTOHUKY JTUTOCHEPHBIX TUIUT.

20. Onpenenenue Ku3HU. [ UOTE3bI O MPOUCXOXKICHUH KU3HU.

21.  Teopuu 3BOJIOIMH OPraHUYECKOT0 Mupa. MHOrooopasue hopm Ku3HH.

22. I'enHbIe U KIIETOYHBIE MEXAHU3MEBL. 3aKOHBLI MeHaes.

23.  YenoBek — GU3MOIIOTHSA, 3I0POBLE, TBOPUECTBO, SMOIHH, PAOOTOCIIOCOOHOCTD.

24,  Konmenuus Ouochepsl U HOOcepbl; KOHUEHIHUH HKoJoTUW. [1106ampHBIE 3KOI.
IPOOJIEMBI.

25. Cunepretuka. CaMoopranu3anusi B xuBo U HexuBoil npupojae. Unen W.Ilpuroxuna,

I' Xakena, M.Diirena.

6.2. Kpurepuu onieHMBaHUS KOMIIEeTEHIH A
Tabmuma 4
Kapra kpuTepueB olleHUBAHUS KOMIIETEHIIHI
| No | Kon u | KomnoneHt | O1ieHOYHbIE | Kputepuu oneHuBanus |

14




/0 | HauMEHOBaHue | (3HAHWEBBII/ MaTepuabl
KOMITETCHIIMH | QYHKITMOHAIbHBIN)
1 OK-3. 3Haer 0a3oBbie HOHATHS | TecToBBIE 0-60% - He 3auTeHO;
Cnocoben u KOHIlenuuu, | Mmarepuaisl. | 61-100% - 3aureHo.
UCTIONB30BaTh | COCTAaBJAIONIME OCHOBY | Pedepar.
ecrectBenHoHa | EHKM. [Ipe3enTtanu
YUHbIE u s1.
MaTeMaTU4eCcK
We 3HaHUA I | YMeeT 00BsACHUTE | YUeOHBINH YMeeT KpUTHYECKH OLIEHHUBATh
OPHUEHTHUPOBAH | SABJICHHS H MPOIECCHI, | MUHH- HH(pOpPMAILIHIO 0 IpUpoze
ust B | MPOTEKAOIINE B | MPOEKT. COJIepXKAIIyIOCs B
COBPEMEHHOM | mpupoje ¢  HayuHoii | CamocTrosTe | HH(OPMALMOHHOM
MH()OPMALIMOH | TOYKH 3PEHUSL. JbHAS MIPOCTPAHCTBE (Moxer
HOM paborTa. pasnuyath Hay4HbIE u
MIPOCTPAHCTBE TICEB/IOHAYYHBIE TPECTaBICHUS
0 MpHUpPOJIE).
YMeer npeAcTaBuTh pe3ybTaThl
COOCTBEHHBIX HCCIIEIOBAHHUM MO
IJIaHy TPOEKTa B YCTHOW U
MMHUCbMEHHOU (opMe; MyOITMIHO
3alUTUTD MIPE3EHTALIUIO
MIPOEKTA.
3naer 0Oa3oBbic mousTHs | CobecenoBa | Illkana oyenusamnus — 6aiol:
u KOHLEILNH, | HHE Ha | [losviuienHvlli - NEMOHCTPUPYET
COCTABJISIIOIIME  OCHOBY | CEMUHApe. | MOHUMaHHUE o0cyxaaemMoit
EHKM; cniocobeH | Bompockl k | mpobnieMsl, BBICKA3bIBACT
OOBSICHUTh T€ WU HWHBIC | 3a4eTy. COOCTBEHHOE  CYXJACHHE IO
SBICHUS  NPUPOIBI € BOIIPOCY, apryMEHTHUPOBAHO
HAay4YHOU TOYKH 3PEHUSI. OTBEYaET Ha BOIPOCHI
YYaCTHHUKOB, coOmromaer
pEryiaMeHT BBICTYIUICHHS.
bazosviii — TOHMMaeT CyThb
paccMaTtpuBaeMor  MPOOJIEMBI,
MOXET  BBICKa3aThb  THUIIOBOE
CYXXJIeHHE o BOIIPOCY,
OTBEYAET Ha BOIIPOCHI
YYaCTHHUKOB, OJTHAKO

BBICTYIJICHHE HOCHUT 3aTSHYTBIN
WIH HE apryMEeHTHPOBAaHHBIN
XapakxTep.

Ilopozoswiti  —  TpUHUMAET
ydacThe B 00CYXJIEHHUHU, OJHAKO
COOCTBEHHOTO  MHEHMsSI IO
BOIPOCY HE BBICKa3bIBAET, OO
BBICKa3bIBa€T  MHEHHE,  HE
oTIMYaroIeecss OT  MHEHHs
JPYTHUX JOKJIAAYUKOB.

- 3-e u3m., crepeoTHil. - MockBa :

7. YueOHO-MeToAMYeCKOe U HH(OPMALMOHHOE o0ecieyeHue JUCIUNIMHBI (MOIYJIs)
7.1 OcHoBHasi JIMTEpaTypa:
1. Py3aBun, I'. Y. Konuenuuu coBpeMenHoro ecrectBo3Hanusi: YueOuuk / I'.1. Py3aBuH.

HUIL] UHOPA-M, 2014. - 271 c. (Beicuiee obpa3oBanue:
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bakanaspuar). ISBN  978-5-16-004924-3. -  Tekct:  »snekrtponssiii. -  URL:
https://znanium.com/catalog/product/454162. — Pexxum mocTyma: mo MonucKe.

7.2. lonoiHUTEILHAS JIUTEpPaTypa:

1. Pomanos, B. I1. KoHuenuuu coBpeMeHHOro ecTecTBO3HaHUS.: YueOHoe rmocodue Juist
cryaenToB By3oB / B.II. PomanoB. - 4-e u3a., ucnp. u jgomn. - Mocksa : By3oBckuil yuyeOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: smekrponHsii. - 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 UnTepHeT pecypchl: HE HCTIOJIb3YIOTCS.

7.4 CoBpemeHnHble mnpodeccHoHA/bHBIE 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/

. bubnuoreka TromI'Y - https:/library.utmn.ru/

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHIi, UCMOJIb3YEeMBIX NMPH OCYLIECTBICHUH
00pa30BaTeJIbLHOTO MpoLecca Mo THCIHUIIJIHHE

[Tnardopma j1st anekrponHoro o0yuenus MicrosoftTeams.

CrucoK JTUIICH3HOHHOTO MPOTPAaMMHOTO O0ECTICYEeHHs, YCTAaHOBJICHHOTO B ayJUTOPHUSIX:
Autodesk 3ds Max 2018, Autodesk AutoCAD 2018, Embarcadero RAD Studio 2010, MatLab
R2009a, Microsoft Office 2003, Microsoft Office 2007, Microsoft Office 2010, Microsoft Visual
Studio 2012, Microsoft Visual Studio 2012 Expression, Microsoft Visual FoxPro 9.0, Microsoft
SQL Server 2005, Windows, Dr. Web, Konctpykrop TectoB 2.5 (Keepsoft), Adobe Design
Premium CS4, Corel Draw Graphics Suite X5, Introduction to Robotics, LEGO MINDSTORMS
Edu NXT 2.0, Robolab 2.9.

9.TexHu4eckne CpeACTBA W MATEPHAJBHO-TeXHHYeECKOe olecneyeHUe AUCHUNIHHBI
(Mony.Jist)

— YueOHble ayAUTOPUH TSI IPOBEACHUS JIEKIIMNA U MPAKTUYECKUX 3aHATHI YKOMITJIEKTOBaHbI
CHELUAIN3UPOBAHHON MEOENbI0 U TEXHUYECKUMHU CPEJICTBAMU OOY4EHUs, CITyKAIlUMU IS
npeicTaBieHuss y4yeOHOW uHpopMmauuu  OONBIION  ayIUTOpUU: MYJIbTHUMEAUNHHBIE
ayJIUTOPUH, YKOMIUICKTOBaHHBIE TAKMM 000pYI0BaHUEM, KaK IPOEKTOP, JOKYMEHT KaMepa,
IIPOEKLIMOHHBIN IKpaH.

— Ilomenienust uisi caMOCTOSITENIBHOM paboThl 00ydaromuxcsi (KOMIBIOTEPHBIE KIIACCHI)
OCHAIIIEHbl KOMITBIOTEPHOM TEXHUKOM ¢ BO3MOXHOCTBIO MOAKIIOUeHUs K ceTu «HTepHeT»
U obecriedeHbl JOCTYIIOM K JIEKTPOHHON MH(OPMaIIMOHHO-00pa30BaTeIbHON Cpefie By3a.

— JlabopaTopuu, OCHaIIeHHBIE JTA0OPATOPHBIM OOOPYIOBAaHUEM, ISl pealH3alliy JTaHHOU
JAUCHUILIMHBI HE IPEAYCMOTPCHBI.
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