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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, OTPAKAIOIIEH IIEIOCTHOCTh, U MHOTO0Opa3ue MHpa; U3YYCHHE NOCTIKEHUN HAyKH U
WX 3HAYEHUE ISl pa3BUTHUS YEJIOBEUECTBA.

3amaun  TUCIUIUIMHBI: O3HAKOMUTHCS C Oa30BBIMH TMOHSATHSAMH ¥ KOHIEHIUSMU
€CTECTBEHHOHAYYHOM KapTUHBI MHpA; HAYUYUTHCA OCYIIECTBIISITh TOUCK M KPUTUYECKHU
aHAIIM3UPOBATh MH(DOPMAIIMIO O TIPUPOJIE COAEPKAIIYIOCS B UH(OOPMAIIMOHHOM MTPOCTPAHCTBE.

1.1. MecTo IUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHON NPOrpaMMbl

JlanHasi AMCUMIUIMHA BXOAMT B 0a30BYI0 YacTh JUCHMIUIMH ydeOHoro miaHa. JlaHHas
JTMCLUMIUIMHA Oa3upyeTcss Ha 3HAHMAX, MOJYYCHHBIX OOydarolMMHcsS B 001Ie0o0pazoBaTeIbHON
LIKOJIE B XOJ€ WM3yYeHMs] IUCHUIUIMH: «Dusnka», «buonorus», «XuMus» Ha NpeaplIylIeM
ypOBHE 00pa30BaHUsI.

1.2. Komnerenunu odyuawmerocs, ¢popmMmupyemMmbie B pe3yjbTaTe 0CBOCHUS TAHHOM
o0pasoBateqibHOIl  mporpammbl. Ilpomecc u3yueHMss AMCUMIUIMHBI — HANpaBlIeH Ha
(dhopMHUpOBaHKE AIEMEHTOB CIeNyOMuUX KommneTeHui B coorBeTcTBuu ¢ ®I'OC BO u OI1 BO
110 JAHHOMY HanpaBJeHUIO NOArOTOBKHU:

Kox u HamMmeHOBaHue
komnetrernuu (3 PI'OC BO)

[TmaHupyemble pe3yabTaThl 00y4YeHUS:
(3HaHMEeBBIC/PYHKIIMOHAILHBIC)

YK-1. CnocobeH ocymiecTBISITh
IIOMCK, KPUTUYECKUM aHAIU3 U
CHHTE3 nHpopmanuu,
MPUMEHATh CUCTEMHBIA TMOIXO]]
Il PEIICHHUS] TMOCTABJIEHHBIX

3Haer 0a30Bble MOHATHS W KOHILEIIUH, COCTABIISAIONINE
OCHOBY €CTECTBEHHOHAaY4YHON KapTHHbBI MUpA.

YMeeT ocyliecTBIIATh MOUCK HEOOXoIuMOU HH(pOpMaluu B
obnactu €CTECTBEHHBIX HayK coJieprkaniencs B
MH(GOPMALIMOHHOM MPOCTPAHCTBE M YMEET KPUTHUECKU ee

3a1a4 aHaJIM3UPOBATh (Moxer paznuyaTh Hay4HbIC u
TNICEBJIOHAYYHBIE MPEACTABICHUS O IPUPOJIE).
2. CTPpYKTYypa ¥ TPYAOEMKOCTb AUCHUIIIHHBI
Tabmuna 1
Bupn yueonoii padornl Bcero uacos Yacos B cemecTpe:
(akameMIYECKUE Yachl) 180 akaj. yacoB
3 cemecTp
OO0wuii 00bem 3a4. ell. 5 5
yac 180 180
N3 Hux:
Yacel aytuTOpHOM paboThI (BCero) 60 60
Jlexknun 20 20
[TpakTHueckue 3aHsTUS 40 40
JlabopaTopHble 3aHATH - -
Yacpl BHEAYAUTOPHOM padoTHI, 120 120
BKJIKOYAsi CAMOCTOSATEIbHYIO
padoTy 00y4auerocs
Bun npomexyTo4HON aTTecTanuu JK3aMEH JK3aMEH
(3aueT, nud. 3ader, FIK3aMeH)
3. Cucrema oneHNBAHUS
OneHnBaHWEe OCYIIECTBISIETCS B paMKax OaJUIbHOH  CHCTeMBI, pa3paboTaHHOMH
npernojaBaTesieM M JOBEJCHHOW [0 CBeNeHHs OOydYaloIiuxcsi Ha TEepBOM 3aHATHUU.

MaxkcuManbHOE KOJIMYECTBO OalljioB, KOTOpBIE MOXKET HaOpaThb CTYAEHT B XOJ€ H3YUYCHHS
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mucturiiuHbl, coctaBisier 100. Ilo pasHeiM  ¢dopmMamM  KOHTpOJds OaibHBIE OLICHKH
pacrmpeienaioTcs  CIeAyIoNMM 00pa3oMm: cobecenoBaHue mo Temam kypca 0-16 Oanmos;
BBHITIONTHEHHE y4eOHOro MuHH-TIpoekTta — 0-34 Ganna; TectupoBaHue mo Temam kypca — 0-50
0aJioB.

[Tpu Habope crynenTom Oosee 60 OaTIOB OIIEHKA 32 TPOMEKYTOUHYIO aTTECTALIUIO MOXKET
OBITh BBICTABJICHA ABTOMATHYECKH COIJVIACHO CJEAYIOIMUM KpuTepusm: 61-75 OammoB —
yIOBJIETBOPUTENHHO; 76-90 6annoB — xoporio; 91-100 6anoB — OTAHYHO.

CrynenTsl, HaOpaBIIUE MO TEKYIIEMY KOHTPOJ0 MeHee 61 6amioB, a TakKe HE COTJIACHBIE
C UTOTOBOM OIICHKOM, MOJYYEHHOM MO pPe3ysbTaTaM TEKYIIEro KOHTPOJIs, CAAIOT 3K3aMEH B
yCTHOM opme.

4. Conep:kanue JUCHUNIHHBI
4.1. TemaTHyecKknii IJIaH TV CHUILTAHBI

Tabnuia 2
Ne | HaumeHoBaHue TeM /N O0beM AUCHUILIMHBI (MOYJIs), Yac.
pa3nenoB Bcero Buabl ayautopHoii paGoThl B yac. Unee  Brs!
KOHTAaKTHOH
padboThI
Jlexuuu IIpakTuueckue JlaGoparopHbie
3AaHATUA 3aHATHA
1 2 3 4 5 6 7
Monaynsb 1
1 Bgenenue. EcTecTBoO3HaHME Kak 4 2 2
(heHOMEH KYJIbTYPHIL.
2 Oralbl pa3BUTHS €CTECTBO3HAHHS 4 2 2
3 | OCHOBBI METOAONOTUU HAYKU 4 2 2
Monayns 2
4 | CTpyKTypHBIE YPOBHHU H CUCTEMHAs 6 2 4
OpraHu3anusa MaTCpuu.
5 Puznyeckas KapTHHA MUpAa. 6 2 4
6 Konnennuu BO3HUKHOBEHUS U 8 2 6
passutus BeceneHHOM.
Monayns 3
7 | Xumuyeckue mpeoOpa3oBaHUs 8 2 6
BemectBa. KocHoe BelecTBo
3emun.
8 ®enomeH xu3Hu. [Ipoucxoxienue 12 4 8
1 3BOJTIONINS ku3HU. KoHnenuu
TCHETHKHU.
9 | Arrpomnorenes. Bzaumonericteue 8 2 6
TIPUPOJIBI M O0IIECTBa.
HToro (uaco) 60 20 40

4.2. Conep:xaHue TUCHMIIMHBI 10 TeMAaM.

4.2.1. Conepsxkanue IMCHUILIAHBI.

Moayas 1.

Tema 1. BBenenue. EcrecTBo3HaHUE KaK (peHOMEH KYJIbTYPHI.

EcrecTBO3HaHME Kak »3JEMEHT MHPOBO33peHUs. OCHOBHBIE HCTOPHUKO-KYJIbTYPHBIE
NOPEANOChIIKM M 3aKOHOMEPHOCTH PAa3BUTUSl €CTECTBO3HaHUA. EcTecTBeHHOHaydHas U
TyYMaHHWTapHasi KyJbTypa. B3aumMonmeidcTBHE €CTECTBEHHBIX W TyMaHUTApHBIX  HayK.
Knaccupukamus nHayk. [IuddepeHumanuss um uHTErpanus Hayk. MecTo Hayku B CHCTEMeE
KYJIBTYPBI U €€ CTPYKTYpa.

Tema 2. JTanbl pa3sBUTHS €CTECTBO3ZHAHUS.

OOmast ucTopHsi €CTECTBO3HAHUS. AHTHYHOCTh, Harypomiocopus. [lepBrie HaydHbIE
nporpamMbl: 1 - Marematuueckass nporpamma Ilnatona, Iludaropa; 2 - KopmyckynspHo-
aromucTHieckas mnporpamma Jlemokpura; 3 - KoHTmHyanmpHas mnporpamma ApHUCTOTENS.
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EcrectBozHanne B CpenHue BEKa, pa3BUTHE YHHUBEPCUTETOB. ECTECTBO3HAHME B JIOXY
Bo3spoxaenus. dopmupoBaHue MEXaHUCTUYECKOTO €CTECTBO3HAHMUSL: co3JaHue
TeJIMOLEHTPUYECKON CUCTEMBI MUPAa U YYEHHS O MHOXKECTBE MHUPOB, CO3JAaHUE KIIACCUYECKOU
MEXaHUKH M SKCIEPUMEHTAIBHOIO €CTECTBO3HAHUS, POXKIACHUE MEXAHMCTHYECKOW KapTHHBI
mupa. EctectBo3nanne B XVII-XVIII Bekax. DBONIOIMOHHBIE UJEU B €cTecTBO3HaHUU 18-19
BekoB. OTkpbITHE (yHIaMEHTAIbHBIX 3aKOHOB U Teopuid. [lpeamochuiku  KpyLieHHs
MEXaHUCTUYECKOTO €CTECTBO3HAHUSA, pa3BUTHE HAy4YHO-TEXHUYECKOIo Iponecca. Passurue
COBPEMEHHOr0 ecrecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO10JIOTHH HAYKH.

CymHocTh HayyHOro mno3Hanus. Hayka m HaywyHoe 3HaHue. [lo3HaHwe Kak mporiecc
OTpakKeHUs JAeUCTBUTENbHOCTU. KpuTepunm U HOpPMBI OTIPAaHUYEHHS HAYYHOTO 3HAHUSA:
MPUHLUIBI BepuUKauy, QanbcuuKalud U panuoOHalIbHBIA MpUHUMIL. Bunel cpeiacts u
MeTofioB Haykd. CTpyKTypa M YpPOBHHM HayuyHOro mnosHaHus. OOmiee MHOHSATHE O METOJE.
XapakTepucTUKa OCHOBHBIX METOJ0B Hayku. OOlleHayyHble METOJbl SMIUPUUYECKOTO YPOBHS
no3Hanus. OOIIeHayyHbIe METOABI TEOPETUUYECKOT0 YPOBHS Mo3HaHusA. OOIIeHayuYHbIe METO/IbI,
IIPUMEHSEMBIE HA IMIUPUUECKOM U TEOPETHUYECKOM YPOBHSX IO3HAHUS.

Monyas 2.

Tema 4. CTpyKTypHBbI€ YPOBHH M CHCTEMHAsl OPTraHU3aLUA MATEPUH.

Hepapxuunocts MupoB. Mukpo-, Makpo-, Meramup. CTpyKTypHBIE YPOBHU OpraHU3aluu
npuponbl. Mukpomup U QyHIaMeHTadbHbIe B3auMojielcTBUs. KBapkoBas mpupoaa matepHi.
OCHOBHBIE XapaKTEPUCTHUKU 3JIEMEHTApHBIX YacTUIl. THIBl (PU3UUECKOTO B3aMMOJCHCTBHS B
MIPUPOJE. 3aKOHBl COXPAHEHUs W MPUHLUII CHMMETPUM B e€cTecTBO3HaHuuW.  lIpuHimn
CUMMETPHUH U 3aKOHBI COXpaHEHUs B Npupojae. OCHOBHBIE 3aKOHBI IPUPOJABI B TEPMOJANHAMUKE.
[IepBoe Hauano TepmoguHamMuku. [loraTre sHTpOonIMK. BTOpOe Havano TepMOAMHAMUKH

CuHepreTmka Kak Hayka O CaMOOpPraHM3alMd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzanuu. Camoopranumszanus B KUBOW mpupoge. Mues OTKpBITOM CHCTEMBI
O.1penunrepa. Camoopranusanus B HeXxUBoOU npupoae. CuHepreTndeckas KapTHHA MUpA.

Tema 5. ®usuyecKkass KAPTUHA MUPA.

MexaHnnueckass KapTHHa MHpa U €€ OCHOBHBIE MOHATHS M TojdoxeHus. OOuue
MpeJICTaBICHUs O MaTepuH. MexaHUCTUYeCKas KapTUHA MUpa U ee 0COOeHHOCTH. J{uckpeTHast
(KopmycKyJsipHasi) MOJeNb PealbHOCTH, KOHLEMIHMS aOCOIIOTHOrO MPOCTPAHCTBA U BPEMEHH,
NPUHIUI ~ JETEPMUHU3MA. 3aKOHbl JABWkeHusA. [lpuHnun  panpHOnelcTBus.  Teopus
AJIEKTPOMArHUTHOTO IOJI U KPU3UC MEXAHNYECKOW KapTUHBI MUpa. DJIEKTPOMAarHUTHAsI KapTUHA
Mupa, GOpMHPOBAHUE TOJEBON (KOHTHMHYaAJIBHOM) MOJIEIN peadbHOCTH. [loHSITHE BEpPOSATHOCTH,
OPUHIUN  OJMU3KOAEHCTBHS, peNALMOHHAs (OTHOCUTENbHAs!) KOHLENIMS TMPOCTPAHCTBA U
BpeMeHH. KBaHTOBO-moneBass kapTHa Mupa. Ee OCHOBHBIE NOHATHS, NOJIOKEHUS. KBaHTOBO-
IIOJIEBBIE  TIPEACTAaBJIEHUS O Marepuu. lIpuHIMD — HeompeAeneHHOCTH W NPHUHLIMII
JOTIOJTHUTENBHOCTH. PenaTBUCTCKas KapTHHA MHpA.

PaszButue mnpencraBieHuii o mMatepud. BuIbl, CBOHCTBa M CIOCOOBI CYIIECTBOBAHHS
Matepur. OCHOBHbBIE (OPMBI IBUKEHHS MaTepuu. Pa3BuTHe npeacTaBieHU O IPOCTPAHCTBE U
BpeMeHM. Pa3BuTHe TmIpencTaBiICHMH O [JBWKEHMM W O B3aUMOACHCTBUU. OBOJIOLMS
MIPEACTABJICHHH O TTpocTpaHcTBe U BpeMenu. [IpoctpanctBo u Bpemst B CTO. O6miast teopus
OTHOCUTEJIBHOCTH O IIPOCTPAHCTBE U BPEMEHHU.

Tema 6. Konuenuum BO3BHUKHOBEHHUS M pa3BuTHs BeesleHHOI.

Obmas xapakrepuctuka Bcenennoil. Kocmuueckue paccTosHHs M MaclITaObl,
aCTpOHOMHMYECKas €IMHMIA, CBETOBOM roj, mapcek. Kocmonormyeckne monenu BceneHHOMN.
Kocmonornyeckue mnocrtynatel. CranvoHapHas Mojaenb Bceenennoit OliHmrelHa.  Error:
Reference source not foundMonens pacmmupsitomeiics Bceenennoit  A.A.Dpuamana.
OOHapyxeHue siBieHUS pazOeranust rajxakTuk 2.Xa066mom. dopmyna Xab6ia. JlomonHeHue
KoHUenuuu bomnpmioro B3pbiBa Teopued MHOASIUN. AHTPOINHBIM NPUHIMUI B KOCMOJOTHH.
Oo6mas kaptuHa Bcenennoii. Ctpykrypa Bcenennoit. Hama ramaktuka. J[pyrue rajgakTHKH.
CoBpeMeHHbIe MPEJCTABICHUS O POXKJIEHUU U 3BoJtoluu 3Be3a. ConHeuHas cuctema. CoJHIE.
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Crpoenne ConHeuHoil cuctembl. I'umoreza mnpoucxoxieHuss CONHEYHOM  CHCTEMBI.
AcTpoHOMHMYECKHUE YCITOBUS, HEOOXOIMMBIE [Tl CYIIECTBOBAHUS KM3HH HA IJIaHeTe (B Ipesennax
ConHe4YHON CUCTEMBI)

Mogayas 3.

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

HcTopuueckue acrieKkTsl cTaHOBIEHUS XUMHUU. Crienndruka XUMUYECKOro 3HaHUS. XUMUS
KaK HayKa, ee LIeJIM, 3aJ[aui, 00bEKThl UCCIIEJOBAHUH, POJIb B KU3HH UEJIOBEKAa U MECTO B HayKe.
YyeHue 0 cocTaBe BelIeCTBA M YPOBEHb CTPYKTYPHOM XHMHMH. XHMHYECKHE IIPOLECCHI,
CaMOOpraHu3alUsl XUMHUYECKUX CUCTEM. XHMMHMUYECKHE DJIEMEHTHl M B3aUMOJACUCTBUS MEKIY
Humu. Co3aHue NepruoIn4eckoro 3akoHa (cucTeMbl). 3aKOH OCTOSIHCTBA cocTaBa. BemectBa u
cmecu. Knaccugukarnus BemectB. CTpyKTypa XUMHUYECKUX COCAMHEHHUH, YUEHHE O XUMHUECKUX
npoueccax. Heoprannyeckme ¥ OpraHM4eckHe BeIleCcTBa, HMX OOpa3oBaHHE B IpolEcce
r00aJIbHOM HBOJIOIMM, POJb B MpHUpOJE. XUMHYECKHE JIIEMEHTBI, PacIpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOphIX ocHOBHbIX 3nemeHToB (H, O, C, N, S, P). I'pynnbel xumuyeckux
AJIEMEHTOB. XMUMHUYECKas IBOJIIOLUS 3EMJIN.

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

CoBpeMeHHbIE KOHIIECTIUHU MPOUCXOKICHUS, PA3BUTHS U CYIIHOCTH ku3HU. [Ipobiema
CYIIHOCTM M ONPENCNICHUS >KU3HU. XHUMHUYECKHA COCTaB >KUBOW wmarepuu. KoHueniuu
BO3HMKHOBEHUS KHU3HM Ha 3emuie. ['mnore3sl 6uoreHesa. I'unoresa abuoreHesa. JBONIIOLMOHHAS
teopusi. OCHOBHBIE ATambl OMOXUMHUYECKOW 3BOMIONUH. CTPYKTypHBIE YPOBHU OpTraHM3allH
KHUBOHM MaTepuu, Gopmbl ku3HU. CBONCTBA KUBOT'O BEIIECTBA.

OBOJIOIMOHHOE yueHue. TeopHs ecTeCTBEHHOro 0TOOpa, pojib HACIEICTBEHHOCTH U
M3MEHYMBOCTH, OOpHOBI 32 CYIIECTBOBAHHME M ECTECTBEHHOro oTOOpa B »BOIIONMU. Teopuu
HEOJIaMapKU3Ma W aHTHAapBUHHU3MA. OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKON Teopun. Mukpo- n
MaKpO3BOJIIOIMA. 3aKOHBl 3BOJOLMHU. Pa3zBurne opraHmdeckoro mupa. OCHOBHBIE 3Tallbl
UCTOPUM KHU3HU Ha 3emiie. DBOJIOIUS W MHOrooOpasue (opm xu3HM Ha 3emie. OCHOBHBIE
CTPYKTYpHBIE YPOBHU OpPraHU3ALMH KUBOTO.

BosnukHoBenne u pasButhe TeHeTukd. Crpykrypa Monekynasl JHK.  Xumwus
HaciencTtBeHHocTH. Konuenuusa reHernueckoro koxa [.I'amoBa. ['eHHblE MeXaHU3MBIL.
Knerounsie Mexanu3mbl. MyTtanuu v ux Bujabl. [IpoOiaembl reHeTHYECKON HHKEHEPUH.

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

AHTponorene3. MecTo 4enoBeka B CUCTEME KUBOW NMpUpoAbl. OTINYHUTEIbHBIE TIPU3HAKU
YeoBeKa. AOHMOTHYECKHME W OWOJIOTHYECKHE TMPEANOChUIKA aHTpomnoreHe3a. OcoOeHHOCTH
aHTpororeHesa. Pa3BuTHe co3HaHUS M s3bIKa. bHojornyeckoe W couuaibHOe B (pusorenese
yenoBeka. buonormueckoe M coUMalbHOE B OHTOrEHEe3e ueloBeKa. buocdepHbie U
sKosoruueckue KoHuenuuu. [lonstue Guocdepsl. I'panunsl 6uocepsl. CocTaB M IIEMEHTHI
omoceprl.  KuBoe  BemectBo.  DYyHKIIMM  JKMBOTO  BemiecTBa.  buocdepa  kak
camoperynupymoomasics  cucrema. [Ipobrmembr  mepexoma  O6uwocdepsl B Hoocdepy.
AHTpomoconmorene3 u (HOpMUPOBaHHE TI00ATBHBIX JKOJOTHUECKHX mporpaMM. OCHOBHBIC
MIOHSATHUS M 3aKOHBI HKOJIOTHH. [ 100ambHBIN M JOKaJIbHBIN 9KOJIOTHYEeCKUE KpU3HChl. BBI30BBI 1
YIpO3bI CYIIECTBOBAHUIO )KM3HU Ha 3eMiIe.

IInanbl ceMUHAPCKHUX (MPAKTHYECKUX) 3AHATHI.

Bonpocsl s 00CyXJeHHs Ha CEeMHMHApCKHX 3aHATHSAX COBIAJAIOT C COAEp)KaHUEM
MPECTAaBICHHBIX MOTYJIEH.

IIpakTHyeckoe 3ansitue. EcTecTBeHHOHay4YHass M TYMAHMTApHAas KYJbTYpbl (2
yaca).
ILnan 3anaTus
1. XapakTepHble 4epThl HAYKH U €€ OTJINYME OT IPYTUX OTPACIEl KyJIbTYpPBI.
2. EctectBo3HaHue B cucreMe Hayku. Juddepennuanus Hayk.EcTecTBO3HaHME U €ro OTINYUE
€CTECTBO3HAHUS OT JPYrux o0jacTel HayKH.



3. EcrecTBO3HaHUE M HepapXusl HAYK O MPUPOJIE.

4. Crenuduka eCTeCTBEHHOHAYYHOTO U T'YMaHUTApHOTO 3HAHUS.

5. Tlpobnema HHTErpanuu €CTeCTBEHHOHAYYHOTO W TYMaHHTAPHOTO 3HAHUSA (B3aUMOCBS3b,

B3aMMOBIIUSHUE U B3aUMOJIOTIOTHUTEIBHOCTB ).

6. YcrHBI onpoc (cobeceqoBaHKe MO BOIIPOCaM).

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

IIpakTHyeckoe 3ansaTHe. McTOpHyeckue 3Tanbl pa3BUTHS eCTeCTBO3HaHUS (2 yaca).

Iliian 3anaTHA

EctecTBO3HaHUE B 310Xy aHTUYHOCTH.

EctectBo3nanue B CpeaHue Beka.

EctectBo3Hanue B snoxy Bo3poxaenus.

EcrectBo3znanue B XVII-XVIIIBB.

EcrectBo3znanmne XIX n XX Beka.

YcTHbIN onpoc (cobece1oBaHuE TIO BOIIPOCAM).

3amuTa CTPYKTYPHO-JIOTHUECKUX CXEM U TaOJHII [0 TeMe 3aHATHS.
IIpakTnueckoe 3ansitue. OCHOBBI METOM0JIOTUN HAYKHU (2 yaca).

Ili1an 3aHATHA

1. OOwiee mOHATHE O METOJIE.

2. VYpoBHU U (POpPMBI HAYYHOTO MMO3HAHUSI.

3. OOuieHay4HbI€ METObI SMIUPUYECKOTO YPOBHS MTO3HAHMUSI.
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OO11eHayyHbIe METO/IbI TEOPETUYECKOTO YPOBHS MTO3HAHUSI.
OO1ieHayyHble METObl, NMPUMEHSEMblE Ha SMIHMPUYECKOM M TEOPETHYECKOM YPOBHAX
MTO3HAHMS.
Kpurepun nHayuHocTu.
YcTHBIH onpoc (codeceoBaHue IO BOIIPOCaM).
8. 3amura CTpyKTYpHO-JOTHYECKHX CXEM U TaOJUI] 10 TEME 3aHSITHS.
IIpakTuyeckoe 3aHsaTHe. CTPYKTYpHBbIE YPOBHM U CHCTEMHasi OpPraHu3anus
MartepuH (2 4aca).
Ili1an 3aHATHA
1. CtpykTypHbIe YPOBHU OpraHU3AIMH MAaTEPHH, HEPAPXHSI HEOPTaHMYECKOT'O U OPraHUYECKOTO
MHpa Ha MUKPO-, MaKpO- ¥ METaypPOBHSIX.
2. BemectBo 1 nojsie. PyHIaMEHTAIbHBIE B3aUMOJEHCTBUSI.
3. CtpykTypHbIe YpOBHU B MUKpoMUpe. OCHOBHBIE XapaKTEPUCTHKHU dJIEMEHTAPHBIX YaCTHII.
4. dyHmaMmeHTaJdbHbIE  B3aUMOJICUCTBUSA -  CWJIBHOE,  DIIEKTPOMArHUTHOE, cimaboe,
rpaBuTaliuoHHoe. KopmyckynsspHO-BOJHOBOM  nyanu3M. OTKpBITHUE  3JIEKTpOHA.  3apsj
anekTpoHa. Monens atoma Tomcona (1903r.). Pasmeps! siapa u pasMepbl atoMa, TIOJIOXKESHHS O.
Pesepdopna (1911r.). Teopus aroma H. bopa (1913r.). Crpoenue atoma - aTOMHBIA U
HYKJIOHHBIA YPOBEHb.
5. Hpunnun coorserctBus (H. bop, 1923r.). Ilpunuun gononaaurensnoctu (H. bop, 1927r.).
6. Ilpuniun u cooTHoIeHUe HeonpeaeneHnocTei B. ['eitzendepra.
7. llepBoe Havallo TEPMOJMHAMMKH, 3aKOH COXpPAaHEHHUs M NpeBpalleHus 3Hepruu. Bropoe
HavaJio TEPMOJUHAMUKY, TETIJIOBasi SHEprus U padota. BeuHslit ABUraTenb. DHTPOIHS.
8. VYcrHblii onpoc (cobecegoBaHue MO BOIIPOCaM).
9. 3amura CTPYKTYPHO-JIOTHUYECKUX CXEM U TAOJIHII 10 TEME 3aHSTHSI.
IIpakTuyeckoe 3ansitue. CuHepreTHyecKue KoHUenuuu (2 yaca).
[Inan 3ansaTus
OO11ee npecTaBICHUE O CHHEPTEeTHKE KaK HaAyKe O CAMOOPTaHU3AI[MH CUCTEM.
2. VYcinoBuss W MexaHH3Mbl camoopranuzanuu. Camoopranuzanuu wmarepu. OTKpBITHIE,
paBHOBECHBIC M HEPABHOBECHBIE CUCTEMEI. [[oHsATHE QIIyKTyaruu.
[Ipouecchl camoopraHu3aum B ;KMBOM IPUPOJIE.
IIpoueccel caMoOpraHn3anny B HEXXUBOW MTPUPOJIE.
5. Konuenuuu caMoopraHu3alii CUHEPTeTUKH.
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Wnes otkpeiToit cuctemsl . 1peaunrepa.
HepaBHoBecHas repmoaunamuka M.IIpuroxuna.
Cunepreruka I'.XakeHa.
Konnenuust camoopranuzanuu M.Jiirexa.
10 YcTHBIH onpoc (codeceoBaHue IO BOIIPOCAM).
11. 3ammra CTpyKTypHO-JIOTUYECKUX CXEM U TAOJIUI[ IO TeME 3aHSATHSI.
IIpakTH4eckoe 3ansaTHE. PU3NUYecKass KAPTHHA MUpa (4 yaca).
ILnan 3ansaTUsS
1. IloHsATHE €eCTECTBEHHOHAYYHON 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.Maxkcsema.
5. CoznaHue crenualbHOW U 00IIe TEOpHUH OTHOCUTENIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U
WHBAPUAHTHOCTH. I IpOoCTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.
6. YcrHBI onpoc (cobecenoBaHue MO BOIIPOCaM).
7. 3ammMra CTpyKTypHO-JIOTHYECKUX CXEM M TaOJIUI[ IO TeME 3aHSATHSI.
IIpakTuyeckoe 3ansitue. KoHuenunu BO3HUKHOBeHHsI U pa3BuTHsi Bcesiennoi (6
4acoB).
ILnan 3anaTus
1. O6mas xapakrepuctuka Bcenennoit. Monens pacmmumpsitomerics Bceenennoit  ALA.
®punmana. Teopus ropsiueit Beenennoi I'. I'amosa.
2. PenukroBoe uznydyenue. Cunrymnspaoe coctosiuue Beenennoit. Dddext Jomnepa.
3. MacmTaOsl ranakTuk ¥ Metaranaktuku. Hama ranakruka Mineunsiii [1yTs, obmee crpoenue
U pa3Mephl B CpaBHEHUU. 3BE3/Ibl, SBOMIONHS 3Be3/l. UepHbIe IbIpHI.
4. Teopun Bo3HUKHOBeHUs ConHeuHo cuctembl. OOmui mman crpoeHus CoaHEYHOH
CUCTEMBI.
5. TlnaneTsl UX o0IIME XapaKTEPUCTUKU. ACTEPOHIbI, METEOPHUTHI.
6. 3emns - ruiaHera ComHeuHOM cuctembl. OOUIMI TUIAaH BHYTPEHHETO CTPOEHHS, pa3Mephl,
obonouku. CtpoeHue aTMmocdepsl: 0coOOeHHOCTH Tpomnocgepbl, cTpaTocdepbl, Me3ochepsl,
Nonocdeps! u Tepmocdepsl, s3k30chepa. Marnurocdepa - ocodast 06010uKka 3eMiu.
7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3amura CTpyKTYpHO-JOTHYECKHX CXEM U TaOJUI] 10 TEME 3aHSTHS.
9. TecrupoBaHue.
IIpakTHyeckoe 3ansiTue. XUMUYecKHe NMpeodpa3oBaHus BellecTBa (2 yaca).
ILnan 3anaTus
1. Cnenuduka XMMHUYECKOTO 3HAHUS. DBOJIIOLNS XUMHUYECKUX 3HAHUH.
2. CrpoeHue 1 B3aUMOJEHCTBUE XUMUYECKUX BELIECTB.
3. VYdeHwHe 0 coCTaBe BEIIECTBA. YYEHHUE O XUMHUUYECKHUX Tporeccax. Karanmms.
4. DpomronoHHas XUMHUA. CBSA3b XUMUU M OMOJIOTHH.
5. MecTo u poJib XUMHUHU B CUCTEME «OOIIECTBO — MPUPOJIA».
6. Ilepunonnueckuii 3akoH J.Ml.MeHeneeBa u ero 3HaueHUE B HayKe.
7
8
9.
1
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XuMus U ee pojib B 0OIIECTBE.

XUMHUYECKUE NIEMEHTHI U UX paclpe/ie]ieHHe B IPUPOJIC.

YcTHbIN onpoc (cobeceioBaHuE IO BOIIPOCAaM).

0. 3amuTa CTpYKTYpPHO-JIOTHUECKUX CXEM U TaOJHII [10 TeME 3aHATHS.
IIpakTnueckoe 3anstue. I'eosnoruvyeckue konuenunu. Kocnoe Bemecrso 3emiun (4

qaca).
Ilian 3anaTHA
1. Ilnanera 3emisi.
2. OOmas XxapaKTepuCTUKa TUTAHETHI.



['eonoruueckoe BpeMs U reojioruueckasi mKaia BpeMeHH.
Crpoenue 3emin. Puznyeckue 000I0UKH.
OBonronus 3eMiIu.
JIBrxeHre KOHTHHEHTOB. KOHIIemmsi TEKTOHUKH JTUTOC(PEPHBIX TUIHT.
Kocmuueckue putmbl 3emiiu.
Konnernmmu pa3Butus reocepHbIx 00004eK (ucTopus atMochepsl, ruapocdepsl u ap.).
Bynkanbl u 3emieTpsiceHusl.
10 [Ipupoansie pecypcbl 3eMiIu U OXpaHa OKPYKAOIIEH CPEIbI.
11. YerHsiit onpoc (cobecenoBaHue M0 BOIPOCAM).
12. 3amura CTpyKTypHO-JIOTHYECKUX CXEM U TaOJIUI] IO TeME 3aHSATHSI.
IIpakTuyeckoe 3ansitue. [lpoucxoxaenne u 3BOTIONMS KU3HH (4 yaca).
Ilian 3anaTHA
1. OcHOBHbIE KOHUENIUU TPOUCXOKACHUS )KU3HU. Teopuu 3aposkJIeHUs KU3HHU.
2. Dtanpl OMOXUMHUYECKOM IBOMIONNU. [ €OXpOHOIOTHYECKAsT UCTOPUSI Pa3BUTHs 3eMITH, OOIIas
XapaKTEepHUCTHKA HTAIOB.
3. Tlepexon OT OJHOKJIETOYHBIX K MHOTOKJIETOYHBIM (hopmam. CBOWMCTBA KHWBOTO BEIIECTBA.
CaoiicTBa knetku. [Ipenens! Ku3Hu.
4. CTpyKkTypHbIE YpPOBHH OpraHHM3alMH >KUBOM MATEPHUHU: MOJICKYJISIPHO-T€HETHYECKHIA,
KJIETOYHBIN, OHTOT€HETUYECKHA, TTOMYJISIIIHOHHO-BHIOBOM, OMOT€OIEHOTUYECKUH.
5. buonormyeckas »sBomouud. Ponb Npokapuor M AyKapuoOT. OBOJIOLMOHHOE YYEHUE.
OCHOBHBIE TOJIOKEHUS CUHTETUYECKOU TEOPHUH.
6. DneMeHTapHbIe SBJICHUS U (PAKTOPBI SBONIONMH (MOMYJISIMS, U3MEHEHHE T€HOTUITUYECKOTO
coctaBa, TeHOGOHI, (HAKTOpbl - MYTAIMOHHBIA TMPOLECC, BOJIHBI JKU3HU, HW3OJISIINSA,
€CTECTBEHHBII 0TOOP U €ro BUJIBI).
7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3amura CTpyKTYpHO-JOTHYECKHX CXEM U TaOJUI] 10 TEME 3aHSITHS.
IIpakTuyeckoe 3ansiTue. Konuenunu renernku (4 yaca).
Ilian 3ansTHA
1. Bo3HMKHOBEHHE W pa3BUTHE TE€HETUKHU. [ eHEeTMKa — Hayka O HACIEJACTBEHHOCTH U
W3MEHYHUBOCTH.
2. Crpykrypa monekynsl JJHK. Xumuueckne ocHOBBI HacIeACTBEHHOCTH.
3. Konnenmmsa reaetudeckoro koaa I'.I'amoBa.
4. T'eHHble U KJIETOYHbIE MEXAHU3MBI.
5
6

0O N U AW

MyTanuu 1 uX BUJIBI.
I'eHHast WHXXeHepHUsi, €€ BO3MOXXHOCTH U TepCreKTUBBL. [IpobiemMbl TIeHEeTHUecKOM
WH)XCHEPUH.
7. DBOJIOIMOHHAS TEOPHS B CBETE COBPEMEHHBIX JOCTHKEHUN T€HETHKH.
8. T'eneTmueckas mporpamMma 4esloBeKa W MPUPOa HHTEIUIEKTYaIbHBIX CIOCOOHOCTEIA.
9. VYecrHbIii onpoc (cobecenoBaHue MO BOIIPOCaM).
10. 3amura CTpyKTypHO-JIOTHYECKUX CXEM U TaOJIUI] IO TeMe 3aHSATHSI.
IIpakTHYeckoe 3aHAATHE. AHTpPONOreHes (2 yaca).
Ilian 3ansTHA
1. MecTo yenoBeKka B CUCTEMATUKE KUBOI IPUPOIBI.
2. MHcropuueckne acieKThl IPOUCXOKICHUS YEIOBEKa.
3. TlonmoxeHue yeroBeKa B CUCTEME JKUBOTHOTO MUDA.
4. Tlcuxodwuznonornyeckue ocoOOEHHOCTH yenoBeka. Mpinuienue. Peus. Co3Hanue.
5. AHTpomoreHes.
6. buonornyeckoe v ColMaIbHOE B UCTOPUYECKOM Pa3BUTUU YEIOBEKA.
7. buonormyeckoe U COLMAIBHOE B OHTOTEHE3€E YeNIOBEKa.
8. DrexTpuueckas akTHBHOCTh MO3Ta U YYEHHUE O OHUOTIOIISX.
9. EBrenuka — Bo3MOXHOe Oyay1ee yenoBedecTa?
10. YcTHbIit onpoc (cobecemoBaHme MO BOIIPOCAM).
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11. 3ammra CTpyKTypHO-JIOTUYECKUX CXEM H TAOIHI[ IO TeMe 3aHSATHSI.

IIpakTnueckoe 3ansitue. B3aumopaeiicreue npupoabl U odmecTsa (4 yaca).
Ili1an 3aHATHA
1. AHTpomnoconuoreses u (GOpMHUPOBAHHE TIO0ATHEHBIX SKOJIOTHIESCKHUX MTPOOIIEM.
2. buocdepa - xuBas obomouka 3emmu (3. 3rocc, 1875 r.). Yuenne o O6mochepe (B. U.
Bepnaackuit). Ctpoenue u rpanuiibl ouocdepsl. buoreoxumuueckue pyHkuun 6nocheps.
Pecypchl npupoap! 1 ux BO300OHOBISIEMOCTb.
Hoocdepa u rexnochepa. Hayuno-rexHndeckuii mporpecc, NePCIeKTUBB Pa3BUTHS.
I'mobanpHBIE IKOTOTUYECKUE TPOOIEMBI, TyTH BBIXO/A U3 KPU3HCA.
VYeTHbI# onpoc (cobeceoBaHmEe IO BOIIPOCAM).
3amuTa CTPYKTYPHO-JIOTHUECKUX CXEM U TaOJHII 110 TeMe 3aHATHS.

NownkAEwWw

OO0pa3upbl KOHTPOJIbHBIX 3aJaHMA AJs NPOBeJEHHs TEKYLIero KOHTPOJs YCHeBaeMOCTH
o AMCHUIIJIMHE.
1. O0pa3ubl TECTOBBIX 3aaHUH 110 KypCy

Monayas 1.

1. EcTecTBO3HAaHHEM HA3bIBAIOT:

1) KOMIUIEKC HayK O IPHUPOJIE;

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

4) METO/]I IOJyUEHUS 3HAHUM.

2. OCHOBHOI1 KOHIIeNIMeH COBPEMEHHOI0 eCTeCTBO3HAHMS He SIBJISIeTCS uaes:
1) pa3BUTHA 00IIeCTBA, UMEIOIIETO eJIb MOTYYEeHUsI MaKCUMaJIbHOM MPHOBLIH;
2) 9KOJIOTHU3AINH TUIAHETHI;

3) €MHCTBA HBOJIIOLIMY YelloBeKa U BeeneHHo;

4) CaMOOPraHU3aLUH JTIOOBIX OTKPBITHIX CJIOKHBIX 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) 3emis, Comaednas cucteMa, 'amakTuka, MerarajgakTuka;

3) Mera — Makpo — MUKPOMMPBHI;

4) MHP )KMBOTHBIX U MUP PAaCTCHUH.

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

1) ITO3HAaHHUE B KOTOPOM B MPHUHIIMIIE HEBO3MOXHO;

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

3) KOTOpasi HOJUMHSETCS 3aKOHaM KBaHTOBOI MEXaHUKU;

4) 4acTbh MaTEPUAILHOTO MUpa HEKUBOU MPUPOBI.

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

1) OTBEYAIOIIast 32 BOSHUKHOBEHNE CTUXUUHBIX O€CTBUH;

2) 0 KOTOPOW YeJI0BEYECTBO 3HAET MEHBIIIE BCETO;

3) IJIe BO3MOXKHO ITO3HaHHUE IIyTEM HEMOCPEICTBEHHOTO HAOII0ICHUS;
4) MU 3J€MEHTapPHbIX YaCTHI], aTOMHBIX sJI€p, AaTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHBIEC BEJMYUHBI BHIPAKAKOTCSH B

MWINIMMETPAX, CAHTUMETPAax U KWJIOMETPax, a BpeMsl B CEKYH/1aX, MUHYTAaX, JYacax, rogax

—3TO .

8. CoBOKYNHOCTHL NMPHEMOB M ONEpPalUii NMPAKTHYECKOr0 M TEOPETHYECKOr0 OCBOEHMS

NEeHCTBUTEJLHOCTH HA3LIBAETCH .
9. HayuHble MeTObI O3HAHUS JAEJATCH HA:
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1) TCOPCTUUCCKHUEC U MATCMATUYCCKUC,

2) MaTeMaTHYECKHE U MOJIEIbHBIE;
3) SMIIUPUYECKUE U TEOPETUYECKHUE;
4) MOJEJIBHBIE U DMIIUPUYECKUE.

10. K BceoO1iMM HAy4YHBIM METOAaM MO3HAHUS OTHOCATCS METOAbI:
1) aHaJIN3 U CUHTE3;

2) IUAJEeKTUYECKUH U MeTahU3NIECKHIA;

3) SMIUPUYECKOTO YPOBHS MMO3HAHUS;

4) TEOPETUYECKOIO YPOBHS MO3HAHMSL.

11. K o01ieHay4YHBbIM METOAAM 3MIIMPHYECKOT0 YPOBHS MO3HAHUS OTHOCATCH:
1) HaOJI0IeHUEe, SKCIICPUMEHT U U3MEPEHHUE;

2) dhopmanuzarus, THAYKIUS U IS TyKIIHS;

3) abcTparupoBaHue U UaeaIn3alus;

4) MeTapu3NYeCKUH U TUaTeKTHUECKUM.

12. He siBaisieTcst 001eHAYYHBIM METOIOM SMIIHPHYECKOT0 YPOBHS NMO3HAHUSA:
1) Ha0JII0IeHuE;

2) 9KCIIEPUMEHT;

3) HAeaTn3aius;

4) HU3MEpPEHHE.

13. AOcTparupoBanue, HAEANU3ALMUSA, MbICJICHHbIH JKCIIEPUMEHT, (OpPMATU3ALHUA,
HHAYKIHS U JeIyKIHS - 3TO 001eHAyYHbIe METOABI YPOBHS NO3HAHMS.

14. K o01mieHay4YHBIM METOAM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCATCSH:

1) HaOJI0IeHNE U HKCIIEPUMEHT;

2) aHaJIU3 U CUHTE3;

3) abcTparupoBaHue U uaeaIn3alus;

4) MeTa(pU3NIECKUl.

15. O0menay4nbie MeTOAbl SMIIMPUYECKOT0 U TEOPETHYECKOI0 YPOBHS NMO3HAHMS:
1) HHAYKIWUA U TeOyKINA,

2) abcTparupoBaHue;

3) aHaJlu3 U CUHTE3;

4) HaAOIIOIEHUE U U3MEpPEHUE.

16. Uuaykums — 3rto:

1) YMO3aKJIIOUEHHUE 110 aHAJIOTUH;

2) YMO3aKJII0YeHHE OT YaCTHBIX (PAKTOB K 00IIeH TUIIOTE3E;
3) m000€ YMO3aKIIIOUCHHUE;

4) YMO3aKII04YEeHHE OT OOIIETro K YaCTHOMY.

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

18. ludpepeHumnanmst HAYKH — 3TO Mpolecc:

1) CHHTE3a HayK;

2) 00BbeIMHEHUST HAYYHBIX JTUCIUILINH;

3) B3aMMOIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMsI OTJAEIHHBIX 00JACTEH HAYKH.

19. OcHoBaTe1eM aHTUYHOI0 ATOMU3MA SBJISIETCS:
1) I'epaxnur;

2) Apucrorens;

3) AHakcarop;

4) JleMOKpHT.

20. OCHOBOIOJIO)KHMKOM KJIACCHYECKOH MEXaHUKH ABJIAETCSH:
1) OWHILTENH;

2) Makcsen,
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3) [eiizenbepr;

4) Heroron.
21. B pamkax Mexanu4eckoil KApTHHBI MHPA MaTepusi — 3TO:
1) JMCKPETHOE BELIECTBO;
2) ToJie;
3) BEIIECTBO U I0JIE;
4) COCTOSIHUE ITyCTOTHI.
2. Pazpaborka y4eOHOro MHHHM IIPOEKTa. Yyamumucs 3a  BECb  CEMECTP

pa3palaTeiBaeTcss OAMH Y4e€OHBIM HCCIENOBAaTENbCKUA MHHU TPOEKT, TEeMa KOTOpOTro
BbIOMpaeTcst 0oOydaromMMCs Ha TEpPBOM  IPAKTHMYECKOM  3aHATHM. JIaHHBI  MpoekT
MpeloCcTaBIsieTCs B BUJE: pedepara, MPe3eHTAM; U MPU HEOOXOIUMOCTH COOTBETCTBYIOIIUX
BUICO(PArMEHTOB.
[TpumepHas cxeMa ImpeanoaaraéMoro ucciea0BaHusl.
1. BeiGop TeMmsl
1.1. AKTyanbHOCTh BEIOpaHHOM TeMblI (4-5 MpeIoxKeHmi);
1.2. CpopmynupoBaTh TeMy U ONPEACTUTD 33Ja4l UCCIIeIOBAHNUS;
2. U3yuyenue nutepaTypsl [0 MHTEpeCYyIoLIel nmpobdieme
2.1. Mcropus pa3BUTHS JAHHOTO BOIPOCA B €CTECTBO3HAHUY,
2.2. Ilo3nnuy pa3nu4HbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKas OLEHKA €CTECTBEHHOHAYYHOMU
uHopmanuu 1O JaHHOM Teme, coxaepxamieiict B CMMU, pecypcax HWaTepHera, B
COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tpancdopmaiusi MaTeprasa, O3BOJISIONIAs CBECTH CIOKHOE K MPOCTOMY;
3. 3akioueHHe.
[IpumepHas TeMaTHKA 1JIS1 IOATOTOBKYU NPOEKTOB:
OCOOEHHOCTH HAYYHO-TEXHUYECKOH PEBOIIOIUH.
Crienn¢rka Hay4HBIX PEBOJIOLUN 1 HAyYHbIE PEBOMIONNH B XX B.
®dusnueckas kaptuHa mupa (MKM u D/IKM).
[Ipoucxoxaenue, pa3sBUTHE U BUJIbI MATEPUU.
IIpupona Mmukpomupa.
OcHoBHble nonoxennss CTO n OTO u ux posb B COBpEMEHHOM €CTECTBO3HAHUHU.
Pa3BuTHe npencraBiaeHuil 0 IPOCTPAHCTBE U BPEMEHHU.
SAnepHas sHepreTHka.
XapaKTepuCcTUKA OCHOBHBIX (PU3UYECKUX CUJI U B3aUMOJICHCTBUI.
. Konnenumuu camooprannzanuu. CuHepreTuka.
. 'unore3sl npoucxoxaenus BeeneHHOM.
. Poxnenue v 3BOIONMS raJakTHK.
. Kuznsb 3Be371 Bo Beenennoit.
. ConmHeyHas cuctema u ee IpOUCXO0KICHNUE.
. [Inanera 3emus.
. Bynkansl u 3emnerpsicenus.
. Onpenenenue Xu3HU.
. 'nnoTessl 0 MPOUCXOKICHUH KU3HU Ha 3eMJIe.
. ’Ku3Hb. DTanel pa3BUTHUS KU3HU HA 3eMII€.
. 'eHeTnKa n MeXaHU3M BOCIIPOM3BO/ICTBA JKU3HHU.
. MyTanuu u ux BUbl.
. 'eHHas uHXEeHepHs, €€ BOBMOKHOCTH U NMEPCIEKTUBBI.
. CoBpeMEHHBIE NPEACTABIEHUS O IPOUCXOXKACHUN U HBOJIIOLNN YEJIOBEKA.
. Yuenue B.U.Bepnanckoro o 6mocdepe.
. Konuenmust Hoocdeps! 1 ee HayyHOE 00OCHOBAHUE.
. 'moGasibHBIE HKOTOTHYECKHE TTPOOITIEMBI.
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27. Dtrdeckue npoOIeMbl HAyKH.

28. Ponb ecTecTBEHHOHAYYHBIX 3HAHUM B pa3BUTHUH COBPEMEHHOTO O0IECTRA.

29. CTyA€HT MOXET TMpe/UIOKUTh COOCTBEHHYIO TEMYy HCCIEIOBaHUS B paMKax TeM
JIVCLUIUINHBL, 3apaHee 00CyIUB TEMY C IIPENOIaBaTeIeM.

Oo0pa3ubl BOIPOCoB sl co0ece0BAHNS HA MPAKTHYECKUX 3aAHATHAX
Tema: UcTopus pa3BUTHSA €CTECTBO3HAHMS.
Kpatkas uctopust pa3BUTHs €CTECTBO3HAHUS
Onpenenenne NOHATUS €CTECTBO3HAHMUE.
Ucrtopwust pa3BUTHS €CTECTBO3HAHKS HA COBPEMEHHOM dTalle.
Oco00EHHOCTH COBPEMEHHOTO €CTECTBO3HAHMUS.
XapakTepHble YepThl HAYKH.
OTnnyms HayKH OT ApYTrUX oOjacTel 4emoBeUeCKON AeSITeTbHOCTU: KyIbTYpPbl, PEIUTUH,
¢bunocodpun.
7. IlpoTnBOpedHsi COBpEMEHHOW HAYKH.
8. CBs3b HayKU U TEXHUKU B COBPEMEHHOM MHDE.
9. Onpenenenue nonsitus 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: OcHOBBI MeT010J10THH HAYKH. OCOOCHHOCTH €CTEeCTBEHHOHAYYHOI'0 MO3HAHUS.
YPpoBHU eCTeCTBEHHOHAYYHOI'0 O3HAHUS.
YTo 3HAUUT, 4YTO MHUp NIO3HABaEM?
AOComI0THA WIIM OTHOCUTENbHA Hay4YHasl HCTHHA?
Kax cootHOoCuTCSl Hayka ¢ OOBIJICHHBIM 3HAHUEM?
KaxkoBa cTpykTypa Hay4YHOTO ITO3HaHUS?
Kak cooTHOCATCS SMNIUPUYECKUI U TEOPETUUECKUN YPOBHU MO3HAHUSA?
Yem oTnmyaercs HaOIOIEHUE OT IKCIIEpUMEHTa?
KakoBa posp Hay4HBIX MOHATUI U TEPMUHOB?
[TpuBenuTe mpuMepsl BCeoOLTHX, OOIIEHAYYHBIX U KOHKPETHO-HAYYHBIX METOA0B?
9.  HazoBute sMnupuuecKue U TEOPETUUECKHUE METO/BI.
10. Yro Takoe ecTeCTBEHHOHAy4Hasi KapTHHA MUpa?
11. Yro Takoe Hay4YHBIN METOA?
12. KakoBo cTpoeHHEe HAy4YHOT'O 3HaHUS?
13.  UYewm MeTONI0JIOTHS OTIUYAETCS OT METOIUKU?
14. Yem npeameT ucciaenoBaHUS OTIMYAETCS 0T 00beKTa?
15.  Yro Ttakoe Hay4HbIN (akT?
16. Kakue cylecTByrOT METO/IbI TPOBEPKH HAYYHOT'O 3HAHUS?
Tema: CTpyKTypHbI€ YPOBHH U CUCTEMHAsl OPraHU3alUsl MaTePHH.

A

NN RO =

1. Kak u3MeHsIMCh MpENCTaBlIeHUs O CTPOCHUMU artoma (Mmojenb TomcoHa, MiaHeTapHas
MOJIeTTh, CYTh OMBITOB Pezepdopaa)?

2. MoHOo nu ¢ moMomIbl0 Teopuu bopa 0OBACHUTH CTPYKTYpPY aTOMOB BCEX AJIEMEHTOB
Tabinuuel Menaeneesa?

3. Kak BbI cebe mpenacraBisiere MUKPOOOBEeKT? Kak MOHMMATh KOPITYyCKYJISIPHO-BOJTHOBOM
Tyanu3m?

4. Kakue skcreprMeHThl TOKa3bIBAIOT CYIIECTBOBAHUE BOJHOBBIX CBOWMCTB y MUKPOUYACTHI]
Marepuu?

5. Yro Takoe BoiHOBasg (pyHKIHUA, B 4yeM ee cMbicii? CyIecTBYIOT JI BOJHOBBIE CBOMCTBA

YaCTHI] OTJIEIBHO OT KOPIMYCKYJISIPHBIX?
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6. KakoBo COACPIKAaHUC HPpHUHIUIIA HCOHpe)ICJ'ICHHOCTI/I? B dgeMm 3akmrodaercs pas3jimuuc B
OIIMCaHNH HNOBCACHUSA  KIIACCHYECCKHX MW  KBAHTOBBIX 00BEKTOB? HOquy IIPUHIUIT
HCOMPCACIICHHOCTH CIIYKUT (I)YHI[aMeHTOM KBAaHTOBOHW Me€XaHHKH?

7. ChopmynupyiiTe NPUHLMIT JOMOJTHUTEIBHOCTH M OOBSICHUTE, KAaKO€ 3HAUYEHHE UMEET
STOT NPUHLMUI B ONUCAHUU (PU3UUECKON peaTbHOCTH MUKpOMUpa?

8. KakoBa cTpykTypa atoma ¢ TOYKM 3peHHs coBpeMeHHOW ¢u3uku? Krto u korma
IIPE IO TUIIOTE3Y KBApKOB?

0. [TpuBenuTe KIaccuUKAIUIO dTIEMEHTAPHBIX YACTHII.

10. Kakue Tumbl ¢u3nueckux B3aMMOJACHCTBHI B Mpupoje BaM u3BecTHbI? KakoBa ux
npupoxaa?

Tema: Ousuyeckass KapTHHA MHPA.

UYro Takoe «ecTeCTBEHHOHAYYHAasl KapTUHA MUPay»?

Kaxkast Teopust IeXKUT B OCHOBE MEXAHMUECKOM KapTHUHBI MUpa?

KaxoBel nprunnsel kpymenus MKM?

Kaxoi1 HOBBIN BKJIa/ B KAPTUHY MUPA BHOCUT 3JIEKTPOMArHUTHasi TEOpUs?

KT0 1 Korma cozgan 3JeKTpOMarHuTHYIO TEOPHIO TOJISI?

Kaxk paccmatpuBaroTcs noHsTus: BpeMeHu u npoctpanctsa B MKM? KakoBo conep:xanue
KOHIEMNINH a0COMOTHOCTU (PU3HUECKOTO IPOCTPAHCTBA U BpEMEHU?

7.  Iloyemy Teopusi OTHOCUTEIBHOCTH TaK Ha3bIBaeTCA?

8.  ITlouemy CTO nmoctynupyeT NOCTOSTHCTBO CKOPOCTH CBETa?

9.  *Kak u3MeHsieTcs XapakTep BpEMEHH B JIBIDKYIICHCS U TOKOSIICHCS] MHEPIIHATbHBIX
cucremax orcuera? OObSICHUTE, UCXO/I U3 3TOTO, MapaioKC OJIU3HELOB.

10.  KakoBsl cBOICTBa BpeMeHH, TpocTpaHcTBa? [louemy Mbl yTBEpK1aeM, YTO BpeMs
HeoOpaTumMo?

11. KakoBo conepxanue riasHoro npuauuna OTO.

12.  Oxapakrepusyiite (hyHIaMeHTaIbHbIE €CTECTBEHHOHAYYHbIE TIOHATHUS: MaTEpUs,
IIPOCTPAHCTBO, BPEMs1, B3aUMOAECHCTBHE.

Tema: Konuenuuu BO3HUKHOBeHUs1 M pa3BuTus BeeseHHoit

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoiierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HYXHBI TaJaKTUKHU U 3BE37b17

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

Kaxue nponeccol unyT B Heapax ['anaktukn?

KakoBbI OCHOBHBIE KOHUEIIUU TPOUCXO0KICHUS 3BE3AHBIX CUCTEM?

KaxkoBo ctpoenue 3emnn?

KaxkoBa ctpyktypa 'anaktuku?

TeMa' XuMnueckue npeodpa3oBaHus BellecTBAa.

UTo n3yyaeT XMMHS U KaKHe OCHOBHBIE METO/Ibl OHA UCIIOIb3YEeT?

KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

Kaxkas cBs13b cyliecTByeT Mex,ly aTOMHBIM BECOM U 3apsJI0M siAjpa aroma?

KTo0 1 Kora npenoKui Teopro XUMHUUECKOI0 CTPOSHHMSI BelecTBa’?

Ot xakux (GakTOpOB 3aBUCAT CBOMCTBA BEIICCTB?

OT yero 3aBUCUT AMHAMUKA XUMHUYECKHUX IIPOLECCOB?

Kaxkue BemiecTBa Ha3bpIBalOT KaTajin3aTopaMu?

Kaxkyto posb urpaert katajius B 3BOJIIOIUU XUMHUUYECKUX CUCTEM?

OnummTe OCHOBHBIE XMMHUYECKHE 3aKOHBI M HUX NPAKTUYECKOE HCIIOJIb30BAHUE B
XUMHYECKON TEXHOJIOTHH.

Al S
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10. Baiie nonumanue npo0iaeMbl «XUMUS U SKOJIOTHS.

Tema: I'eostornyeckue konuenuuu. Kocnoe Bemecrso 3emin.

1. Kaxkue mpoOaemMbl n3ydaroT HayKu o 3emiie?

2. KakoBa coBpemeHHas kiiaccupukanus HayK o 3emiie?

3. Kaxkwue riaBabIe (6a30BbIe) reocdepsl 3eMaun Bam n3BecTHbI?
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4.
5.
6.

NO VR WL

NO VAW

1
2.
3.
4
5

Kakue BTropuuHnbie reocepsl CymecTByOT?

KaxoBbI TeHIEHIINM COBPEMEHHOM TeorpapuIecKoil HayKu?
Kakue yueHble BHECIM 3HAUUTENbHBINA BKJIa/l B pa3BUTHE HAyK O 3emie?
Tema: ®enomen ;ku3Hu. IIpoucxoxkaenne v 3BOTIOLUMA KUHH.
Kakue HarpaBiieHus pa3inyaroT B COBpEMEHHOM Onosorun?
KakoBsl 3a1aun Kiaccuueckoit 6uonorun?

Kaxkue 3amauu cTosIT mepes IBOIOIMOHHON OHOJIOTHEH?

Kakue npo0riemsl pemaet Gpu3nko-xumuueckast ouonorus?
Kakwue nposiBieHus xU3HU U3y4aeT cOBpeMeHHas Onosorus?

B 4éM cX01CTBO U OTIIMYMS SBOJIFOLMN HEXKHUBBIX U )KUBBIX TEI?
YeM oTiiMyaeTcst )KUBOE OT HEKHBOTO?

TeMa' KoHuenuum reHeTuKH.

KaxoBbl KOHIIENIINY TPOUCXOXKACHUS KU3HU Ha 3emiie?

Uem otnmmuaercs JJHK ot PHK?

Yro Takoe ren?

Uem 3aHMMaETCS T€HHAs UH)KEeHepus?

Kakoli Bki1aJy B TEOpHIO 3BOTIOIMH BHECIA T€HETHKa?

KakoBa mozenb npoucxoxaenus xxu3nu AWM. Onapuna?

UYro Takoe o011asi TeOpHst SBOIIOLUH?

TeMa. AnTponorene3. Kakue pazens! BKIOYaeT B ce0s1 COBpeMEHHasi aHTPOIIOJIOTUs?
Kaxkue 3aiaum pemiaer coBpeMeHHasi aHTPOIOI0Tus?

UT0 MOHUMAIOT O] aHTPOMIOTEHE30M?

B ueM cymHOCTh aHTPONOJIOTUYECKOTO MPUHLKIIA?

KakoBa mociie1oBaTeIbHOCTh CMEHEI BUIOB CeEMeicTBAa TOMUHUL?

Yrto Takoe OMOJIOrNYEeCKUNA BUI?

Tema: B3aumopeiicTBue NpupoabI U 0011eCTBA.

1. KaxoBbl ocHOBHBIE BBIBOJIBI yueHus BepHaackoro o 6uocdepe?
2. KaxoBa poiib )KMBBIX OpraHU3MOB Ha 3emiie?
3. B uem nposiBisieTcs reosoruueckast 1eATeIbHOCTb )KUBBIX OPraHU3MOB?
4. 13 kakux 37€MEHTOB CKIaJbIBaeTcst Ouocgepa’?
5. KaxoB BemecTBeHHbIN cocTaB 6uochepsi?
6. Kakue ¢pynkumu BeimonusieT 6uocdepa?
7. UYro Takoe KOHUEMNIHS KOIBOIIOLUHN?
8. Kakue yueHble BHECIM 3HAUUTENbHBIN BKJIa/ B Pa3BUTHE YUeHUs 0 Orochepe?
0. Urto nuzyuaet 3Koorus?
10. KaxkoBa cTpykTypa COBpEMEHHOM 3KOJIOTHH?
1. KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYITHPOBAHHBIC B IKOJIOTHHN?
12. Kakue ocHOBHBIE 3K0JIOTHYECKHE TPOOIEMbI CTOAT Mepel YeTI0BEYeCTBOM?

5. Y4eOHo-MeTOqMYeCKOE o0ecnieYeHre U IVIAHNPOBaHNE CAMOCTOATE/ILHOH PadoThl
CTY/IEHTOB.

Tabmuua 3
Ne Tembl ®opmbl CPC, BriI0Yast TPeGOBAHMSA K MOATOTOBKE K HUM
TEMbI
1 2 3
Monayns 1

Oransl pa3BUTHS
€CTECTBO3HAHHSA

1) Usyuennue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabmum s cucreMaru3anmuu ydeOHoro marepuana. 4) IloaroroBka x
TECTUPOBAHUIO IO TEME.

1. TloxrotoButh rpaduueckoe H300paKEHHE CTPYKTYPbI TEKCTa (CXeMy) IO
BOMpocy: «BHYTpeHHsSI CTPYKTypa M KiacCH(UKAlMs COBPEMEHHBIX HAYK»
(cocraButs cxemy «Kitaccudpukanusi Hayk» M PacKpbiTh XapaKTepHBIE YEPTHI
HayKd  (CHCTEeMHOCTb,  JOCTOBEPHOCTb, KPHTHYHOCTH,  OOIIE3HAYMMOCTB,
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IIPEEMCTBEHHOCTb, IIPOrHO3UPOBAHHOCTB, JeTepMUHHPOBAHHOCTD,
(parMeHTapHOCTh,  YYyBCTBEHHOCTb,  HE3aBEPIICHHOCTb,  PAIMOHAIBHOCTS,
BHEMOPAJILHOCTb, 00€3IMYCHHOCTh, YHUBEPCATIBHOCTB H JIP.).

2. [MogroroBuTh MOKIAA IO Botmpocy: «Hayka: 6aro mimm 310?».

3. BemmummTe, B KaKol MEpHOJ Pa3BUTUS €CTECTBO3HAHMS, M B KaKMX 00JacTIX
paboTany Kakue yueHble (0pOpMHUTD B BHJE TaOJIUIIbI).

OCHOBBI METOLOIOTHU
HAYKU

1) Usyuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, TabiMI IJis cucTeMaru3anuu ydeOHoro marepuaia. 4) IloaroroBka k
TECTUPOBAHUIO 10 TEME.

1. ToxroroButh Tpaduyeckoe H30OpaKEHHWE CTPYKTYpHI TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypa €CTECTBEHHOHAay4HOro Io3HaHus»; b) «Ctpykrypa
HaY4HOT'O MCCIICIOBAHMS».

2. IlpuBecTn NpUMep €CTECTBEHHOHAYYHOH TEOPUH U MPOaHAIU3UPOBATH: KaKue
(aKThl, THIIOTE3HI JIeKAT B OCHOBE 3TOM TEOPHH; KaKHe HayYHbIE MOJIEIIH, 3aKOHBI
(uactHble, QyHIaMEHTAIBHBIE) UCTIONB3YET 3Ta TEOPHsL; KAKOBBI NO3HABATEIILHbIE
BO3MOYKHOCTH 3TOU TEOPUH.

Monymas 2

CTpyKTypHBIE YPOBHU U
CUCTEMHasl OpraHu3aLus
MaTepHH.

1) Nsyuenne marepuana. 2) Bremmonnenne 3amanuii cemunaapa. 3) CocraBieHue
cxeM, TabiMI I cucTeMarn3anuu ydeOHoro marepuana. 4) IloaroroBka
TECTUPOBAHUIO T10 TEME.

1. IMoaroroButh rpaduueckoe H300paKEHUE CTPYKTYphl TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypHOE CTPOCHHE MAaTepHaJIbHOIO MHpa» M ITOKKHUTE B
Hell CTpyKTypHyI0 mepapxuio o0bekToB; b) CocraBpTe cxeMy, B KOTOpPYIO OBl
JIOTHYHO YKIIQJIBIBAIUCH BCe (DOPMBI CYIIIECTBOBAHUSI MATEPHH.

@duznyeckast KapTUHA
MHpa.

1) U3yuenne marepuana. 2) Breimonnenue 3aganuii cemunapa. 3) CocraBieHue
cxeM, TabnWIl I cucTeMarn3anuu ydeOHoro marepmana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TEME.

1. [ToaAroTOBUTH COOOIICHHS IO BOIIPOCAM:

A) «IloHsTHE IPOCTPAHCTBA U BPEMEHI;

B) «IIpoctpanctBo u BpeMs B CTO»;

B) «OTO o nmpocTpaHCTBE ¥ BpEMEHUY.

Konnenmmn
BO3HUKHOBEHUS U
pasButusa BeeneHHOM.

1) N3yuenne marepuana. 2) BemonHenne 3aganuii cemuaapa. 3) CocraBieHue
cXxeM, TaOJuII 1S cucTeMaTu3anuy yueoHoro Matepuana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TeMe. 5) [TonroroBka MUHU-TIPOEKTA 110 TeMe (OKIaa,
IIPE3CHTAlMN).

Monyinb 3
Xumudeckne 1) N3yuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CocraBieHue
npeoOpa3oBaHus cxeM, Tabmwm s cucreMaru3anuu ydeOHoro martepuana. 4) IloaroroBka x

BelecTsa. KocHoe
BEIIECTBO 3EMIIH.

TECTHPOBAHUIO 110 TEME.
1. IIpuBecTH KOHKpETHBIC NMPHUMEPH! (YpaBHEHHUS XUM. PEakIiii) OTpaskalomine
CyTb: BIUSIHUSI MPUPOBI PEArMPYIOMIUX BEIIECTB Ha CKOPOCTh XUM. PEAKIUH B
3aKOHE JICHCTBYIOIUX Macc; npaBuia Bant-I'opda B XuM. KHHETHKE; IPUHIIHIIA
Jle-Illarenbe.

deHoMEH KHU3HU.
IIpoucxoxnenue u
SBOJTIOLHS KU3HH.
['eneTuxka.

1) Usyuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, Tabmwi s cucreMarh3amuu ydeOHoro marepmana. 4) IloaroroBka k
TeCTHpOBaHUIO MO Teme. 5) IloAroroBka MUHH-IIPOEKTa MO BOMPOCAM TEMBI
(moxmama, mpeseHTanuu). 6) Vcropus pa3BUTHS JAHHOTO BOIpoca B
ecrecTBO3HaHUM; 7) [lo3WIMU pPa3sTUYHBIX YYCHBIX II0 JaHHOMY BOIpOCY; 8)
OreHUBaHUE JIOCTOBEPHOCTH M KPUTHYCCKAs OIICHKA  ECTECTBCHHOHAYYHOM
uHpOpMaNUU N0 JaHHOW TeMe coxaepxkaieiics B8 CMU, pecypcax MHTepHeTa, B
COBPEMEHHOM HMH(GOPMAIIMOHHOM ITPOCTPAHCTBE B IIEJIOM.

AHTpOTIOreHes.
BsaumonerictBue
MIPHUPOABI U 00IIeCTRA.

1) Usyuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, TaOnMI[ Ui cucTeMaru3anuu ydeOHoro marepuaia. 4) IloaroroBka k
TECTHPOBaHUIO 110 TeMe. 5) [ToaroToBka MIUHH-TIPOEKTA (JIOKIIAAa, TPE3CHTALINH ):
BrmonHenne paboThl (MHHH TPOEKTA) BKJIOYACT B CeOs CIICAYIOIIME 3TAIlbL:
BEIOOp  TeMBI, TMMOAOOpP ©  CHCTEMATH3allMI0  MaTepHAOB  HAYYHO-
HCCHCHOBaTeHLCKOﬁ HI/ITepaTypI)I, BBIACJIICHHUC BAXKHBIX MOMCHTOB I/ICCHC}IOBaHI/Iﬁ
Mo M30paHHOW TeMe, CaMOCTOSATEILHOC OCMBICICHHE CTCIICHH WU3YyUYECHHOCTH WM
JMCKYCCHOHHOCTH  TPOOJIEeMbl ~ MCCIIENOBAaHHS, CAMOCTOSITENbHBIM  aHamu3
MaTepuara, CTPYKTYPUPOBAHHE Marepuaa, COCTaBIIEHUE IaHa
CaMOCTOSITENIbHOTO HCCIICAOBAHMUS, HW3JIOKCHHE Marepualia B COOTBETCTBHU C
ITyHKTaMH IJJaHa U JJOTHKOW Pa3BHTHUS MBICIH, 0(OPMICHHE PaOOTEL
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6. IIpome:xxyTouHasi aTTEeCTALUSA MO JUCHUILIUHE (MOIYJIIO)

6.1. OueHoyHnble MaTepHaJbl AJs NPOBEJCHHUS INPOMEKYTOYHOH ATTeCTALMM IO
AMcuUNInHe (MOAYJII0)

®opma IpOBEACHMSI NPOMEXKYTOUYHOW AaTTECTallMM MO JUCHUIUIMHE — YCTHBIM OTBET.
Hwxe nmpuBeneH npuMepHbIN TEpedyeHb BOMPOCOB IS MTOIYUYEHUS SK3aMEHa.
Bonpocsl k 3auery

1. [IpeameT u cTpyKTypa ecTecTBO3HaHUA. ECTeCTBO3HAHNE KaK MepapXus HayK O IPUPOJE.
2. Hcropus ectecTBO3HAHUSA U €€ OCHOBHBIE DTallbI.
3. EctecTBeHHOHay4yHast U TymMaHUTapHas KyabTypbl. Crienuduka eCTeCTBEHHOHAYYHOTO U

TYMaHUTAapHOI'O 3HAHUA. Hp06neMa HUHTCrpallui CCTCCTBCHHOHAYYHOI'O W TYMAHUTAPHOI'O
3HaHH.

4. Hayunble MeTOBI ¥ KPUTEPUU HAYUYHOCTH.

5. CrpyKTypHBIE YPOBHH OpPTraHHU3alUU IPUPOIBL.

6. dusnueckre KapTHHbBl MHUpPA: MEXaHUYECKas KapTHHA MUpPaA; DJIEKTPOAMHAMHUYECKAs
KapTHHA MHUpPA; KBAHTOBO-II0JIEBAsl KAPTUHA MHPA.

7. Mukpomup. DBOMIOLUSA NPEICTABICHUNA O CTpOeHUMH aTOMOB. CTpOE€HHME aTOMOB M HX

anep. lloctynatel bopa. Crtpoenue aromuHoro sjapa. KopmyckynsipHO-BOJTHOBOM Iyaiau3m
BellecTBAa B MHKpooObekTax. [IpuHumn HeompeneneHHocTH IeiizeHOepra ©  NpUHLIUI
JOIIOJTHUTCJIBHOCTHU B KBAaHTOBOHM MEXaHHUKE.

8. @yHIaMEHTAIBHBIE B3aUMOJIEHCTBHYSL.

9. 3aKOHBI COXpaHEHUS U MPUHIUI CHMMETPUH B €CTECTBO3HAHUU.

10.  JI[MHaMu4ecKue U CTaTUCTUUECKNE 3aKOHOMEPHOCTH B IIPUPOJIE.

11. Ocnosarie ntosioxxennss CTO, OTO.

12. [Ipoucxoxnenue Beenennoit. Monens ropsyeit Beenennoii. UudnsmonHas Moienb.

13.  Pacmmpenue Bcenennoit (KpacHOE CMEIIICHHUE).

14.  Crpykrypa Bcenennoil. Kpynnomacirabnas oJHOpOJHOCTh BeeneHHOM.

15. CoBpeMeHHbIE TIPEICTABICHUS 00 IBOJIIOIIH 3BE3].

16.  YpoBHM XMMHUYECKOTO 3HAHMS, ITAlbl PAa3BUTHS, TEOPUU.

17. [Tpunuun Bo3pactanus SHTponuH. GaKkTOPbl U peaKIMOHHAs CITIOCOOHOCTh BEIIECTB.

18. OOmast xapakrtepucTuka IaHeTsl 3emuisi. ['eonormueckas mkana BpeMeHH. CTpoeHue
3eMIIH.

19.  DOomouus 3emnn. KoHuenmust TEKTOHUKU JTUTOCHEPHBIX TUIUT.

20. Onpenenenne )KU3HA. [ UIMOTE3bI O MPOUCXOXKICHUU KU3HU.

21.  Teopuu 3BOJIOLMH OPraHUYECKOro Mupa. MHoroo6pasue ¢hopm KU3HH.

22. I'enHble U KIIETOYHBIE MEXAHU3MEL. 3aKOHBLI MeHaest.

23.  YenoBek — (hu3H0NIOTHS, 310pPOBbE, TBOPUECTBO, IMOIMHU, pAOOTOCIOCOOHOCTH.

24.  Konmenuus Ouocdhepsl U HOocepbl; KOHUEHNIMH HKoyJoruu. [1obampHBIE 3KOI.
poOIEMBI.

25.  Cunepreruka. Camoopranuzanusi B kuBod u Hexxuod mpupozne. Unen W.Ilpuroxuna,

I' Xakena, M.Diirena.

6.2. Kpurepuu onleHMBaHUSI KOMIIETEHMN A
Tabmuma 4
Kapra kpureprneB oueHUBAHUS KOMIIETEHIIHI

Ne | Kon n | Unmukartopst OneHovHbIe Kputepun onennsanus
1/l | HAUMEHOBAHUE AOCTHKCHHA MaTepHabl

KOMIIETEHIIUU KOMIICTCHIIMH,
COOTHECCCHHBIC C

TUIAaHUPYEMbIMHU
pe3ynbTaramMmu
00y4CHHS

1 VK-1. Criocoben | 3Haer 0asoBeie | TecToBEIE 3HaeT 0a30BBIE IMOHATHS W KOHIIEIIMH,
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OCYLIECTBJIATD MIOHSITHSA U | MaTepuasl cocrasistomue ocHoy EHKM.

MTONUCK, KPUTHYCCKUH | KOHIICTIIIUH, LIxana oyenuganus:

aHalIM3 W CHUHTE3 | COCTaBJISAIOIIHC 61-75 % — ymoBnerBopurensHo; 76-90 %

nHpOpMaINH, OCHOBY — XOpOI1IIO;

HIPUMEHATH €CTECTBCHHOHAY4HOU 91-100 % — oTinyHoO.

CUCTEMHBII MOAXOJ] | KapTHHBI MUPA. YueOHbIit YMeeT 0OBSICHUTD SIBICHHS U TPOLIECCHI,

JUIst pemeHus | Ymeer MUHH-TIPOCKT: IPOTEKAOIe B MPHPOJAE C HAyYHOH

MIOCTaBJICHHBIX 33/1a4 | OCYIIECTBJIATH MOUCK TOYKH 3PEHHS; TOYHO NPEACTABUTH
HE00X0AUMOit Hay4yHble 3HaHMA B  YCTHOM H
HH(pOPMAITHT B MUCBMEHHOW  (opMme, (POopMyIHpOBaThH
obusactu pesynbrar;  MyOJMYHO  NIPEACTaBUTh
€CTECTBEHHBIX HAyK COOCTBEHHBIE PE3YIbTATEHI.
coaepxauiencs B kana oyenusanusi:
HHPOPMAIIMOHHOM «3aumeHoy - IEMOHCTPUPYET IOHUMAHHE
MIPOCTPAHCTBE U UCCIIEMyeMOH  MpoOJaeMbl,  y4eOHBIN
yMeeT  KPUTHUECKHU IPOEKT HOCHUT  apryMEHTHPOBAHHBIN
ee OLICHUBATh xapakrep, o(OpMICH B COOTBETCTBHH C
(MOxeT  pasnHyaTh TpeOOBAHUSIMH.
Hay4HbIC u «He 3aumeHoy» - He C(HOPMYINPOBAHBI
TICEBIOHAYYHBIE Lenp M 337a4d  y4yeOHOH TPOeKTHOH
MIPEICTABICHUS 0 paboThl, IEMOHCTPUPYET HE NOHHMaHHE
TIPUpPOJIE). HCCIeyeMOi MpoOIeMBbl, IPOEKT HOCUT

HE  apryMEHTHPOBaHHBIM  Xapakrep,
UMEIOTCS HEJJOCTATKH B 0DOPMIICHUH.

CobecenoBanne | Criocoben 0O0BSICHATH TIPOIIECCHI,
Ha  CeMHHape | MPOTEKalolie B TMPHPOJC C HAYIHOM
WU chaJa | TOYKH 3pCHUS.

KOJUTOKBHYMa LlIxana oyenusarus:

o MOAyJiIM

3aumeno - NEeMOHCTpUpYET HNOHHMMAaHHE
00CyXaeMoil MpoOJIeMbl, BBICKa3bIBAET
COOCTBEHHOE CY)XAEHHE II0 BOIPOCY,
apryMEHTHPOBAHO OTBEYAET Ha BOMPOCHI.
He 3aqumeno — He TOHHMaeT CyTb
paccMaTpuBaeMoil IPoOIEeMBl, HE MOXKET
BbICKa3aTh THUIIOBOE CY)XICHHE  IIO
BOIIPOCY, HE OTBEYAET Ha BOIPOCHIL.

7. Y4yeOHO-MeTOAMYeCKOEe M HH(POPMALMOHHOE o0ecneyeHue JUCIUIIMHBI (MOIYJIs)
7.1 OcHoBHasi JIuTEpaTypa:
1. Py3aBun, I'. U. Konuenmuu coBpeMeHHOro ecrecTBo3Hanus: YueOuuk / .M. Py3aBuH.

- 3-e m3x., crepeorun. - Mockga :
bakanaBpwuar).

ISBN

Texkcrt:

HUILl UHOPA-M, 2014. - 271 c. (Briciiee obpa3oBaHue:
978-5-16-004924-3. -

anekrpoHubid. - URL:

https://znanium.com/catalog/product/454162. — Pexxum moctyma: 1o TOIHCKE.
7.2. JlonoiHUTEIbHAS JIUTEpaTypa:

1. Pomanos, B. I1. KoHuenuuu coBpeMEHHOro ecTecTBO3HaHUS.: YueOHoe mocodue Juist
ctyneHtoB By3oB / B.I1. PomanoB. - 4-e u3n., ucnp. u gomn. - Mocksa : By3oBckuii yuyeOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snexkrpoHHsii. - URL:
https://znanium.com/catalog/product/256937. — Pexxum gocTyma: 1o moAmmcKe.

2. OctpoBckuii, 3. B. KoHnenuu coBpeMeHHOT0 ecTeCTBO3HaHuS : yue0. mocodue / O.B.
OctpoBckuil. — Mocksa : By3ockuit yue6Huk : UHOPA-M, 2019. — 141 c. — (Boicmee
obpaszoBanwme: bakanaBpuar). - ISBN 978-5-9558-0593-1. - Tekcr: anekrponusiid. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1mo momucKe.

7.3 NUHTepHET pecypchl: HE UCTIONB3YIOTCS.

7.4 CoBpemeHHbIe Npo(decCHOHAIbHBbIC 0a3bl
CIIPABOYHbIE CHCTEMBI:

o Jlans - https://e.lanbook.com/

AAHHBIX W WHQOpPMAIMOHHBbIE
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https://e.lanbook.com/
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/256937
https://znanium.com/catalog/product/454162

3HaHuyM - https://znanium.com/
IPR BOOKS - http://www.iprbookshop.ru/

eLIBRARY.RU - https://www.elibrary.ru/

Me:xBy30BcKkas 35ekTpoHHas 6nbanoreka (MOB) - https://icdlib.nspu.ru/
HanmonanwsHas snextponnas oubnuoreka (HOb) - https://rusneb.ru/
WBuc - https://dlib.eastview.com/

bubnuoteka Trom['V - https://library.utmn.ru/

8. IMepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, MCMOJIb3YEeMbIX MPHU OCYIIECTBJICHUH
00pa30BaTeJILHOTO NMpoIecca Mo JTHCIUATINHE

[Tnardopma st anekrponHoro oOyuenus MicrosoftTeams.

CIHCOK JUIICH3UOHHOTO MPOrPAMMHOI0 00ECIICYCHHSI, YCTAaHOBICHHOTO B Ay UTOPHUSX:
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. TexHn4yeckue CpeacTBA U MATEPUATbHO-TeXHHYECKOe o0ecrieyeHne TUCHHIIHHbI

JIist  ucmonb30BaHUsl DJIEKTPOHHBIX W3JaHHWA 0OydJaromuecss oOecTnedeHbl padbodnm
MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B VIHTEpHET B COOTBETCTBHH C OOBEMOM
n3ydyaeMbix aucuuiviH. Jloctynm k cetm MurepHer umeror 100 % KoMIbBIOTEpHBIX pabounx
MECT.

MyabTuMenuiiHas y4yeOHasi ayIuTOPUs 1JIsl TPOBeeHUs] 3aHATHI CEMHUHAPCKOro
Ttana Ne 514 Ha 30 mocagouHBIX MECT OCHAIIIEHA CIEAYIOIUMH TEXHUYECKUMH CpEJICTBaAaMU
oOydeHuss u oOopymoBaHueM: ydeOHas MebOenb, JOCKa ayauTOpHas, MYJIbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PYI0BaHHE, IEPCOHANBHBIN KOMITBIOTEP.

Ha IIK ycranoBneHo cienyroiee mporpaMmMHoe o0ecredeHue:

— Oducnoe T1O: omneparmonnas cuctema MS Windows, oducusii maker MS Office,
miatpopma MS Teams, opucusrii maker LibreOffice, antusupycnoe 110 Dr. Web.

Ob6ecnieueno nposoaHoe noakitoueHue 1K k nokanbHOM cetn u cetu MHTEpHET.

MyabTuMenuiiHas y4eOHasi ayquTOpHUs JJs TPOBeJAeHUs] 3aHATHI JEKIHOHHOIO
THna Ne 316 Ha 100 mocagoyHbIX MECT OCHAIlEHA CIEIYIOIMIMMHU TEXHUYECKUMHU CpEICTBaAaMU
oOydeHuss W oOopymoBaHueM: ydeOHas MebOenb, JOCKa ayauTOpHas, MYJIbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOEe 000PYI0BaHHE, IEPCOHANBHBIN KOMITBIOTEP.

Ha IIK ycranoBneHo cienyroiee mporpaMmMHoe o0ecredeHue:

— Oducnoe T1O: omneparmonnas cuctema MS Windows, oducuslii maker MS Office,
miatpopma MS Teams, opucusrii maker LibreOffice, antusupycnoe 10 Dr. Web.

Ob6ecneueno nposoaHoe noakintoueHue 1K k nokanbHOM ceTn u cetu MIHTEpHET.

19


https://library.utmn.ru/
https://dlib.eastview.com/
https://rusneb.ru/
https://icdlib.nspu.ru/
https://www.elibrary.ru/
http://www.iprbookshop.ru/
https://znanium.com/

