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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

3aj1a4 aHaJIM3UPOBATh (MoxeTr pasnuyarh Hay4HbIC u
TNICEBJIOHAYYHBIE MPEACTABICHUS O IPUPOJIE).
2. CTPpYKTYypa ¥ TPYAOEMKOCTb AUCHUIIIHHBI
Tabmuna 1
Bua yueOHoii paGoThI Bcero yacos Yacos B cemecrtpe:
(akameMUYeCcKue 4achl)
3 MoyJib
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 OK3aMeH
(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 W/WIH O0beM TUCHMIIMHBI (MOTYJIs), Yac.
pa3nesion Bcero | Buabl aynuropHoit pa6orsl B yac. | MHbie
BH/IBI
KOHTaKTH
ol
paboThI
Jlexumu | [paktuyeck | JlaGopatop
ue HBIE
3aHATUS 3aHATHUS
1 2 3 4 5 6 7
Monyib 1
1 | Beenenue. EcrecTBOo3HaHUE 10 2 2
KakK (hDeHOMEH KYJIbTYpHI.
2 | Oransl pa3BUTUSA 10 2 2
€CTECTBO3HAHHUS
3 | OCHOBBI METOJIOJIOTHU HAYKHU 10 2 2
Monaynb 2
4 | CTpyKTypHbIE YPOBHU U 20 2 4
CUCTEMHasl OpraHU3aIus
MaTepuH.
5 | Pusnueckas KapTUHA MUpA. 20 2 4
6 | KoHmenmmy BO3HUKHOBEHHUS 30 2 6
U pa3ButHs BeeneHHoM.
Monayns 3
7 | Xumuueckue 30 2 6
peoOpa3oBaHus BELIECTBA.
KocHnoe BemectBo 3emiin.
8 | deHOMEH KU3HMU. 30 4 8
[IpoucxoxaeHue u 3BOJIIOLUSA
xu3nu. Konuenuuu
TCHETUKH.
9 | AHTponoreHes. 20 2 6
B3anmMopeiictBue npuposl U
oO1iecTsa.
HToro (uacos) 180 20 40




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

TeJIMOLEHTPUYECKON CUCTEMBI MHPAa M YYEHHS] O MHOYKECTBE MHPOB, CO3JaHUE KIIACCUYECKOU
MEXaHUKH M DKCIEPUMEHTAJIBHOIO E€CTECTBO3HAHMSA, DPOXKICHHE MEXAHUCTHYECKOM KapTHHBI
mupa. EcrectBoznanme B XVII-XVIII Bekax. DBOMIOLMOHHBIE UAEU B €CTeCTBO3HaHWUU 18-19
BeKOB. OTKpbiTHE (yHIAMEHTANIbHBIX 3aKOHOB M Teopuil. Ilpeamocbuiku  KpymieHUs
MEXaHUCTUYECKOTO €CTECTBO3HAHUS, PAa3BUTHE HAYYHO-TEXHUYECKOTo Iponecca. Pas3Burtue
COBpPEMEHHOr0 ectecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO10JIOTHUN HAYKH.

CymHocTts HayuHOro mno3HaHus. Hayka m HayuHoe 3HaHue. [lo3HaHue Kkak mporuecc
OTpakeHUs JAecTBUTENbHOCTH. KpuTepun u HOpPMBI OTIpAaHUYEHHS HAYYHOTO 3HAHUSA:
NPUHIUINBL Bepupukauy, (anbcuuKauyl M paluoHaJIbHBIN NpUHIMI. Buabl cpeacts u
MeTo/I0B Hayku. CTpyKTypa U YpPOBHM HayuyHOro mnosHaHus. OOmiee MOHSITHE O METOJE.
XapaKkTepuCcTUKa OCHOBHBIX METO/OB HayKku. OOIIeHay4YHbIE METOAbI 3MIIUPUYECKOTO YPOBHS
no3HaHus. OO1IeHayYHbIe METO/Ibl TEOPETUYECKOTO YPOBHS Mmo3HaHus. OOIeHayuyHble METOBI,
IIPUMEHSEMBIE HA SMIUPUUECKOM U TEOPETUUECKOM YPOBHSX ITO3HAHUS.

MoayJs 2.

Tema 4. CTpyKTYpHBIC YPOBHHM M CHCTEMHAsl OPraHU3aNMsA MAaTEePHH.

Hepapxnunocts MUPOB. MUKpO-, Makpo-, Meramup. CTpyKTypHbIE YPOBHU OpPTaHHU3ALUU
npupoasl. Mukpomup U QyHIaMeHTaJdbHbIE B3auMojeicTBus. KBapkoBas mpupoja mMarepuu.
OcCHOBHbBIE XapaKTEPUCTUKU AJIEMEHTApHbIX YacTHll. Tumbl (U3MYECKOTO B3aWMOJEWUCTBUS B
IIPUPOJIE. 3aKOHBl COXpPAaHEHMs M NPHUHLUI CHUMMETPUM B €CTECTBO3HaHMU.  [IpuHIMI
CUMMETPHUH U 3aKOHBI COXpaHeHUs B npuposie. OCHOBHBIE 3aKOHBI IPUPOABI B TEPMOANHAMUKE.
IlepBoe Hauano TepmoauHamuku. [lonsaTue suTponuu. Bropoe Hayaio TepMOIMHAMUKN

CuHepreTuka Kak HayKa O CAMOOPTraHHM3alMy CHCTEM. YCJIOBUS M MEXaHU3MBI
camoopranuzanuu. CaMoopraHmszanuss B KUBOW mpupoae. Mues OTKpBITOM CHCTEMBI
O.Ulpenunrepa. Camoopranusanys B He:KUBOU npupojie. CuHepreTudeckas KapTHHA MHpA.

Tema S. ®usnyeckas KapTHHA MHPA.

MexaHnnyeckass KapTHHa MHpa M €€ OCHOBHBbIE TIOHATUS M mosiokeHus. OoOuiue
Npe/CTaBIeHUs] 0 MaTepuu. MexaHUCTUYecKas KapTHHA MHUpa U ee 0COOeHHOCTH. JlucKkpeTHas
(xoprmycKyJsipHasi) MOJENb PEaJbHOCTH, KOHLEMIUS aOCOJIOTHOTO MPOCTPAHCTBA M BPEMEHH,
IPUHLKAI ~ JeTepMUHM3MA. 3aKkoHbl JBWkeHMs. [lpuHnmn  nanbHozpeWctBuda.  Teopus
AJIEKTPOMATHUTHOTO IOJISI U KPU3UC MEXaHUYECKOM KapTUHBI MUpa. DJIEKTPOMArHUTHAsI KapTUHA
Mupa, GOopMHUpOBaHHUE MOJIEBON (KOHTUHYAJIbHOM) MoJienu peanbHOCTH. [loHATHE BeposTHOCTH,
MPUHLNIN  OMU3KOJACHCTBUS, peNUUOHHAsE (OTHOCHTENIbHAs) KOHUENIMS TMPOCTpaHCTBA U
BpemeHH. KBaHTOBO-TIOIEBas KapTMHa Mupa. Ee OCHOBHBIE MOHATHS, monoxeHus. KBanToBo-
MOJIEBBIE  NPEJICTaBICHHd O Marepud. [IpuHIMD  HEONpPENEeNeHHOCTH W IPHUHIMI
JIOTIOJIHUTENBHOCTH. PensATUBUCTCKAs KapTUHA MUpa.



PaszButue mnpencraBieHuii o mMatepuu. BuIbl, CBOHCTBa M CIOCOOBI CYIIECTBOBAHHS
Matepun. OCHOBHbIE (OPMBI IBUKEHHS MaTepuu. Pa3BuTHe npeacTaBieHU O IPOCTPAHCTBE U
BpeMeHM. Pa3BuTHe TmIpencTaBiIeHMH O [JBMKEHMM W O B3aUMOACHCTBUU. OBOJIOLMS
npeJicTaBiIeHu o mpocTtpaHcTBe v BpemeHH. [IpoctpanctBo u Bpems B CTO. Obmas Tteopus
OTHOCUTEJIBHOCTH O IIPOCTPAHCTBE U BPEMEHU.

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
ConHe4YHO! 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
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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.
I[IpakTuueckoe 3ansitue. EcTrecTBeHHOHAay4YHAass W TYMAHWTApHasA KyJAbTypbl (2
yaca).
Ili1an 3aHATHA
1. XapakrepHble 4epThl HAYKH U €€ OTJINYUE OT IPYTUX OTPACIE KyJIbTYpBI.
2. EctectBo3Hanue B cucreMe Hayku. Juddepennuanus Hayk.EcTecTBO3HaHHE U €ro OTINYNE
€CTECTBO3HAHUS OT JPYrux o0jacTel HayKH.
3. EcrecTBO3HaHME U NEpAPXHsI HAYK O NPUPOAE.
4. Creuuduka eCTeCTBEHHOHAYYHOTO U T'YMaHUTapHOTO 3HAHUS.
5. TIpobnema wHTErpamuy €CTECTBEHHOHAYYHOIO M T'YMaHHMTapHOTO 3HAHUS (B3aUMOCBS3b,
B3aMMOBIIUSHUE U B3aUMOJIOTIOTHUTEIBHOCTB ).
6. YcrHBI onpoc (cobeceqoBaHKe MO BOIIPOCaM).
7. 3ammra CTpyKTypHO-JIOTHYECKUX CXEM M TaOJIUI[ IO TEME 3aHSATHSI.
IIpakTuyeckoe 3ansitue. Ucropuyeckue 3Tanbl pa3BUTHS €CTECTBO3ZHAHMA (2 yaca).
Ilian 3anaTHA
EcTecTBO3HAaHKE B A1I0XY aHTUYHOCTH.
EctectBo3nanue B CpeaHue Beka.
EctectBo3HaHue B snoxy Bo3poxaenus.
EcrectBo3znanue B XVII-XVIIIBB.
EcrectBo3znanmne XIX n XX Beka.
YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAaM).
3amnmra CTPYKTYPHO-JIOTHYECKUX CXEeM M TAaOJUIL I10 TeMe 3aHATHS.
IIpakTnueckoe 3ansitue. OCHOBBI METOM0JIOTUN HAYKHU (2 yaca).
Ili1an 3aHATHA
1. OOwiee TOHATHE O METOJIE.
2. YpoBHH U (HOPMBI HAYYHOTO ITO3HAHMUS.
3. OOuieHay4YHbI€ METObI SMIUPUUYECKOTO YPOBHS MTO3HAHMUSI.
4
5

NounhsLDdD =

OO01eHayYHbIe METO/IbI TEOPETUIECKOTO YPOBHS MTO3HAHMS.
OOmeHaydyHble METOJBI, NMPUMCHSICMBIC HAa SMITMPUYCCKOM M TCOPETHUECKOM YPOBHSIX
MTO3HAHMSL.
Kpurepun nHayuHocTu.
YcTHBIH onpoc (codeceoBaHUE TIO BOIIPOCAM).
8. 3ammuTa CTPYKTYPHO-JIOTHYECKHUX CXEM U TaOJIHUII IO TeME 3aHATHS.

IIpakTuyeckoe 3aHsaTHe. CTPYKTYpHBIE YPOBHM U CHCTEMHasi OpPraHu3anus
MartepuH (2 4aca).
Ili1an 3aHATHA
1. CtpykTypHBIC YPOBHH OpTaHH3AIMH MATCPHH, HEPAPXHSI HEOPTaHUIECKOT'O W OPTaHUIECKOTO

MHpa Ha MUKPO-, MaKpO- ¥ METaypPOBHSIX.

2. BemectBo 1 nojie. PyHIaMEHTAIbHBIE B3aUMOJCHCTBUSI.
3. CtpykTypHbIe YpOBHU B MUKpoMUpe. OCHOBHBIE XapaKTEPUCTHKU dJIEMEHTAPHBIX YaCTHII.
4. dyHmaMmeHTaJdbHbIE  B3aUMOJICUCTBUSA -  CWJIBHOE,  DIIEKTPOMArHUTHOE, cimaboe,
rpaBuTanuonHoe. KopmyckymnspHO-BOTHOBOM  gyanmu3Mm. OTKpbeITHE  OJEKTpoHA.  3apsif
anekTpoHa. Monens atoma Tomcona (1903r.). Pasmeps! siapa u pasMepbl atoMa, TOJIOXKESHHS D.
Pesepdopna (1911r.). Teopus aroma H. bopa (1913r.). Crpoenue atoma - aTOMHBIA U
HYKJIOHHBIA YPOBEHb.
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5. Tlpunnun coorserctBus (H. bop, 1923r.). [Ipunnun nonomaurensHoctu (H. Bop, 1927r1.).
6. Ilpuniun u cooTHomeHne HeonpeaeneHnoctei B. ['eitzenbepra.
7. llepBoe Hauano TEpMOJMHAMMKHM, 3aKOH COXpPaHEHMs M IpeBpallleHus sHepruu. Bropoe
HavaJio TEPMOJUHAMUKY, TETIJIOBasi SHEprus u padota. BeuHslit ABUraTenb. DHTPOIHS.
8. VYcrHblii onpoc (cobeceqoBaHue MO BOIIPOCaM).
9. 3ammra CTpyKTypHO-JIOTHYECKUX CXEM M TaOJIUI[ IO TEME 3aHSATHSI.
I[IpakTuyeckoe 3ansitue. CuHepreTyecKue KoHUenuuu (2 yaca).
[Inan 3ansaTus
OO11ee npecTaBICHUE O CHHEPTETHKE KaK HaAyKe O CAMOOPTaHU3AI[MH CUCTEM.
VYcnoBus U MexaHu3Mbl camoopranuzanuu. CamoopraHuzanuu MaTepuu. OTKpBITHIE,
paBHOBECHBIE M HEpaBHOBECHbIE cucTeMbl. [loHsTHe (aykTyanun.
[Ipouecchl camoopraHu3auu B ;KMBOM IPUPOJIE.
IIpoueccel caMoOpraHn3anyy B HEXXUBOW MTPUPOJIE.
Konnenmuu camoopranuszany CHHEPreTHKH.
Wnes otkpsiToit cuctemsl J.1peaunrepa.
HepasHoBecnas repmoaunamuka M.IIpuroxuna.
Cunepreruka I'.XakeHa.
Konnenuust camoopranuzanuu M.Jiirexa.
10 YcTHBIH onpoc (codeceoBaHue TIO BOIIPOCAM).
11. 3ammra CTpyKTypHO-JIOTUYECKUX CXEM U TAOJIUI[ IO TeME 3aHSATHSI.
IIpakTH4eckoe 3ansaTHE. PU3NUYecKass KApTHHA MUpa (4 yaca).
Ilian 3anaTHA
1. IloHsATHE €eCTECTBEHHOHAYYHON KapTHHbBI MUPA.
2. MexaHuueckasi KapTHHa MUPA, €€ OCHOBHBIE TOHATHUS, TTOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBL.
3. DnexkTponnHamMuyecKkass KapTHHAa MUpa U €€ OCHOBHBIE IOHSTHS, IOJIO)KEHHUS, 3aKOHBI U
MIPUHIINIIBL.
4. KBaHTOBO-IIOJIEBBIE  MpEACTaBICHMs O  Marepuu:  KoHuemuus  KOHTHHYaJIbHOTO
(menpepbIBHOTO) cTpoeHus marepuu J.Maxkcsema.
5. CoznaHue crenualbHOW U 00IIe TEOpHH OTHOCUTENIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U
WHBAPUAHTHOCTH. [ IpOCTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.
6. YcrHBI onpoc (cobecenoBaHue MO BOIIPOCaM).
7. 3ammMra CTpyKTypHO-JIOTHYECKUX CXEM M TaOJIUI[ IO TeME 3aHSATHSI.
IIpakTuyeckoe 3ansitue. KoHuenunu BO3HUKHOBeHHSI U pa3BuTusi Bcesiennoi (6
4acoB).
ILnan 3anaTus
1. O6mas xapakrepuctuka Bcenennoit. Monens pacmmmpsitomerics Bceenennoit  ALA.
®punmana. Teopus ropsiueit Beenennoi I'. I'amosa.
2. PenuktoBoe uznydenue. Cunryispaoe cocrosiuue Beenennoit. Dddext Jomnepa.
3. MacmTaOsl ranakTuk ¥ Metaranaktuku. Hama ranakruka Mineunsiii [1yTs, o0mee crpoenue
U pa3Mephl B CpaBHEHUU. 3BE3/Ibl, SBOMIONHS 3Be3/1. UepHbIe IbIpHI.
4. Teopun Bo3HUKHOBeHUs ConHeuHo cuctembl. OOmumit mnan crpoeHus CoaHEYHOH
CUCTEMBI.
5. TlnaneTsl UX o0IIKE XapaKTEPUCTUKU. ACTEPOHIbI, METEOPHUTHI.
6. 3emns - rutanera ConmHeuHOM cuctembl. OOUIMIM TUIAaH BHYTPEHHETO CTPOEHHS, pa3Mephl,
obonouku. CtpoeHue aTMocdepsl: 0coOeHHOCTH Tpomnocgepsl, cTpaTocdepbl, Me3ochepsl,
HNonocdepst u Tepmocdepsl, s3k30chepa. Marnurocdepa - ocodast 060104uKka 3eMiu.
7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHYECKHUX CXEM U TaOJIHUII 10 TeME 3aHSATHS.
9. TecrupoBaHue.
IIpakTHyeckoe 3ansiTue. XUMHUYecKHe NMpeodpa3oBaHus BellecTBa (2 yaca).
ILnan 3anaTus
1. Cnenuduka XUMAYECKOTO 3HAHUS. DBOJIONMS XUMHUECKUX 3HAHUH.
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2. CrpoeHue u B3aMMOJICHCTBHE XUMUUYECKUX BEIIECTB.
3. VYdeHwHe 0 coCTaBe BEIIECTBA. Y UYEHHUE O XUMHUYECKHUX Tporeccax. Karanmms.
4. DpomonuoHHas XuMus. CBsi3b XUMUU U OMOJIOTHH.
5. MecTo 1 poJib XUMHUHU B CUCTEME «OOIIECTBO — MPUPOJIA».
6. Ilepunonnueckuii 3akoH J.Ml.MeHeneeBa u ero 3HaueHUE B HayKe.
7. Xumus U ee poJib B 00LIECTBeE.
8. Xumuyeckue 31€MEHThI U UX PACIIPECIICHUE B IPUPOJIE.
9. VYecrHblit onpoc (cobeceoBaHue MO BOIIPOCaM).
10. 3ammra CTpyKTypHO-IOTUYECKUX CXEM M TAOJIHUI[ IO TEME 3aHSATHSI.
IIpakTnueckoe 3anstue. I'eosnoruvyeckue koHuenunu. Kocnoe Bemecrso 3emun (4
qaca).
Ilian 3anaTHA
[1nanera 3emus.
OO6mrast xapaKTepUCTHKA TIAHETHI.
['eonoruueckoe BpeMs U reojioruueckasi mKaia BpeMeHH.
Crpoenue 3eminn. Puznyeckue 000IOUKH.
DBOJTIOLHS 3eMJTH.
JIBrxeHrne KOHTHHEHTOB. KOHIIemMs TEKTOHUKH JTUTOCEPHBIX TUIHT.
Kocmuueckue putmbl 3emiiu.
Konnernmmu pa3Butus reocepHbx 00004eK (uctopus atMochepsl, ruapocdepsl u ap.).
Bynkanbl u 3emieTrpsiceHusl.
10 [Ipupoansie pecypchbl 3eMiIu U OXpaHa OKPYKAOIIEH CPEIbI.
11. YerHsiit onpoc (cobecenoBaHue MO BOIPOCAM).
12. 3amura CTpyKTypHO-JIOTHYECKUX CXEM U TaOJIUI] IO TeMe 3aHSATHSI.
IIpakTuyeckoe 3ansitue. [lpoucxoxaenne u 3BOTIOUMS KU3HH (4 yaca).
Ilian 3anaTHA
1. OcHOBHbIE KOHUENIUHU TPOUCXOKACHUS )KU3HU. Teopuu 3aposkJIeHUS KU3HHU.
2. Dtanpl OMOXUMHUYECKOMN IBOMIONNU. [ €OXpOHOIOTHYECKasi UCTOPUSI Pa3BUTHs 3eMITH, OOIas
XapaKTEepHUCTHKA HTATOB.
3. Tlepexon OT OJHOKJIETOYHBIX K MHOTOKJIETOYHBIM (hopmam. CBOWMCTBA KHWBOTO BEIIECTBA.
CaoiicTBa kinetku. [Ipenens! Ku3HU.
4. CTpyKkTypHbIE YpPOBHHU OpraHM3alMM >KUBOM MATEPHHU: MOJICKYJISIPHO-T€HETHYECKHIA,
KJIETOYHBIN, OHTOT€HETHYECKHA, TTOMYJISIIIHOHHO-BHIOBOM, OMOT€OIEHOTUYECKUH.
5. buonormyeckas »sBomouud. Ponbk Npokapuor M AyKapuoT. OBOJIOLHMOHHOE YYEHUE.
OCHOBHBIE MOJIOKEHHS] CHHTETHUECKON TEOpHUH.
6. DneMeHTapHBIC SIBJICHUS W (DAKTOPHI IBOIIONUHU (TIOMYJISAINS, U3MEHEHUE TEHOTUITHYECKOTO
cocrtaBa, TeHOGOHI, (HAKTOpbl - MYTAIMOHHBIA TMPOLECC, BOJIHBI JKU3HU, HW3OJSIINSA,
€CTECTBEHHBII OTOOP U €ro BUJIBI).
7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHYECKHUX CXEM U TaOJIHUII IO TeME 3aHATHS.
IIpakTuyeckoe 3ansiTue. Konuenuuu renernku (4 yaca).
Ilian 3ansTHA
1. BoO3HMKHOBEHHE W pa3BUTHE TE€HETUKHU. [ eHEeTMKa — HayKa O HACIEJACTBEHHOCTH U
W3MEHYHUBOCTH.
Crpyxrypa monekynsl JIHK. Xumuueckue oCHOBBI HACI€ICTBEHHOCTH.
Konnermms reametnyeckoro koxa I'.I'amoBa.
['enHbIe U KJIETOUHBIE MEXAHU3MBI.
MyTaruu u uX BUJIBI.
I'enHass wHXeHepHs, €€ BO3MOXXHOCTH U TMEPCHEeKTUBBL. [IpoOmemMbl TeHeTH4eCKOn
WH)XEHEPUH.
DBOJIIOLIMOHHAS TEOPHS B CBETE€ COBPEMEHHBIX JTOCTHXKEHHUM IT'€HETHUKH.
8. T'enernueckas mporpamma 4ejaoBeKa U MPUPOAA UHTEIIEKTYalbHBIX CHOCOOHOCTEH.
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9. VYecrHbIif onpoc (cobecenoBaHue MO BOIIPOCaM).
10. 3amura CTpyKTypHO-JIOTHYECKUX CXEM U TaOJIUI] IO TeME 3aHSATHSI.
IIpakTHYeckoe 3aHAATHE. AHTpPONOreHes (2 yaca).
Ilian 3aHaTHA
MecTo yenoBeka B CUCTEMATHKE KUBOW MPUPOIBI.
HcTopuyeckre aclieKThI IIPOUCXOKICHHSI YSITOBEKa.
[TonoxeHue yenoBeka B CHCTEME KUBOTHOT'O MHpA.
[Icuxodusnonoruueckne ocooeHHOCTH yenoBeka. Mpinienue. Peus. Co3Hanue.
AHTpOIOreHes.
Bronorudeckoe u coruanbHOE B ICTOPUIECKOM Pa3BUTHH YEIIOBEKA.
Bbuonorudeckoe 1 colmaibHOE B OHTOTCHE3€E YeNIOBEKa.
DneKTpruecKasi akTHBHOCTh MO3Ta ¥ YICHHE O OUOTIOIISX.
EBrenuka — Bo3MoxHOe Oytyliee yenoBeuecTa?
10 VYeTHbIi onpoc (cobeceoBaHME IO BOIIPOCAM).
11. 3amuTa CTpyKTYpPHO-JIOTHYECKUX CXEM U TaOJIUI] 10 TeMeE 3aHSTHUS.
IIpakTnueckoe 3ansitue. B3aumopaeiicreue npupoabl U odmecTsa (4 yaca).
Ili1an 3aHATHA
1. AHTpomnoconuoreses u (GOpMHUPOBAHHE TIO0ATHEHBIX SKOJIOTUICCKHUX MTPOOIIEM.
2. buocdepa - xuBas obomouka 3emmu (3. 3rocc, 1875 r.). Yuenne o OGmochepe (B. U.
Bepnaackuit). Ctpoenue u rpanuiibl ouocdepsl. buoreoxumuueckue pyHkuun 6mnocheps.
Pecypcbl npupoibl U X BO30OHOBISIEMOCTb.
Hoocdepa u rexnochepa. Hayuno-rexHndeckuii mporpecc, NepPCIeKTUBB Pa3BUTHS.
I'moGanbHbIe SKOJIOTHYECKHE MTPOOJIEMBI, ITyTH BbIX0/1a U3 KPU3HCA.
VYeTHbIi onpoc (cobeceoBaHme O BOIIPOCAM).
3ammra CTPYKTYPHO-JIOTHUECKUX CXEM M TaOJIHII 110 TeMe 3aHATHS.

WX N R WD =

NownkAEwWw

OO0pa3upbl KOHTPOJIbHBIX 3aJaHMA AJs NPOBeJEHHs TEKYLIero KOHTPOJs YCHeBaeMOCTH
o AMCIHUIIJIMHE.
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 popMax OOIIECTBEHHON KU3HH,

4) METO/]I IOJyUEHUS 3HAHUM.

2. OCHOBHOI1 KOHIIENIIMeH COBPEMEHHOI0 eCTeCTBO3HAHMS He SIBJISIeTCS uaes:
1) pa3BUTHA 00IIeCTBA, UMEIOIIETO eJIb MOTYYeHUsI MaKCUMaJIbHOM MPHOBLIH;
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 2JIEMEHTAPHBIX 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 )KMBOTHBIX U MUP PAaCTCHUH.

5. Merammp — 3T0 4aCTh MaTePHAJLHOI0 MHPA, (IIPOJOJIKHUTE):

1) ITO3HAaHHUE B KOTOPOM B MPHUHIIMIIE HEBO3MOXHO;
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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.
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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
MpeloCcTaBiseTCs B BUJE: pedepara, MPe3eHTAMH; U MPU HEOOXOJIMMOCTH COOTBETCTBYIOIIUX
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.
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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: UcTopus pa3BUTHSA €CTECTBO3HAHMS.
Kpatkas uctopust pa3BUTHs €CTECTBO3HAHUS
OrnpezienieHue MOHATUS €CTECTBO3HAHUE.
Ucrtopwust pa3BUTHS €CTECTBO3HAHKS HA COBPEMEHHOM dTarle.
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: OcHOBBI MeT010J10THH HAYKH. OCOOCHHOCTH €CTEeCTBEHHOHAYYHOI'0 MO3HAHUS.
YPpoBHU eCTeCTBEHHOHAYYHOI'0 NO3HAHUS.
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.  HazoBuTe sMnupuuecKue U TEOPETUUECKHUE METO/BI.
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: CTpyKTypHbIe YPOBHU M CHCTEMHAsl OPraHU3alus MaTepuH.

1. Kak u3MeHsAnMCh MpejicTaBieHUs] O CTpOEHHM aroMa (Mojelb ToMCOHa, IUlaHeTapHas
MO/IeJb, CyTh OMBITOB Pesepdopmaa)?

2. MoxHO 1 ¢ momouibio Teopur bopa OOBSICHUTH CTPYKTYpy aTOMOB BCEX 3JIEMEHTOB
Tabiuuel MeHneneesa?

3. Kak BbI cebe mpexacraBisgere MUKpooOBeKT? Kak MOHMMaTh KOPITYCKYJISIpPHO-BOJHOBOM
JTyanu3m?

4. Kaxue skcriepuMeHTHI 10Ka3bIBalOT CYIIECTBOBAHUE BOJHOBBIX CBOMCTB Y MMKPOYACTHUIL
Marepuun?

5. Uro Takoe BOJHOBas (YHKLUS, B ueM ee cMbici? CyIiecTBYIOT JM BOJHOBBIE CBOHCTBA
YaCTHULl OTJIEIBHO OT KOPITYCKYJISIPHBIX ?

6. KakoBo coxmep:kaHue NpUHIMIIA HEONpENEIeHHOCTH? B dueM 3akirodaercs pasinvyue B
ONHUCAaHUU TOBEACHUA KJIACCHUYECKMX UM  KBAHTOBbIX 00bekToB? [loyemy mnpuHIMI
HEOIPEeIEHHOCTH CITYKUT (PYHIAMEHTOM KBaHTOBOI MEXaHUKHU?

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

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

0. [TpuBenuTe KIaccuHUKAIUIO dTIEMEHTAPHBIX YACTHII.

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

Tema: Ousuyeckass KapTHHA MHPA.

UYro Takoe «ecTeCTBEHHOHAYYHAasl KapTUHA MUPay»?

Kaxkast Teopust IeXKUT B OCHOBE MEXAHMUECKOM KapTHUHBI MUpa?

KaxoBel nprunnsel kpymenus MKM?

Kaxoit HOBBIN BKJIa/l B KAPTUHY MUPA BHOCUT 3JIEKTPOMArHUTHasi TEOpHs?

KT0 1 xornma cozpan 3JieKTpOMarHuTHYIO TEOPHIO TOJISI?

Kak paccmatpuBaroTcs noHsTust BpeMenu u npoctpanctsa B MKM? KakoBo conep:xanue
KOHIEMNINH a0COMOTHOCTU (PU3HUECKOTO IPOCTPAHCTBA U BpeMEHHU?

7.  Tloyemy Teopusi OTHOCUTEIBHOCTH TaK Ha3bIBaeTCA?

8.  Ilouemy CTO nmoctynupyeT NOCTOSTHCTBO CKOPOCTH CBETa?

9.  *Kak u3MeHsieTcs XapakTep BpEMEHH B JIBIDKYIIEHCS U TOKOSIICHCS MHEPIIHATbHBIX
cucremax orcuera? OObSICHUTE, UCXO/IS U3 3TOT0, MapaioKC OJIU3HELOB.

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

11. KakoBo conepxanue riagHoro npuauuna OTO.

12. Oxapakrtepusyiite QpyHIaMeHTAIbHBIC €CTECTBEHHOHAYYHBIC TIOHATHS: MaTEPHsI,
MIPOCTPAHCTBO, BPEMsi, B3aUMOJICUCTBHE.

Tema: Konuenuuu BO3HUKHOBeHUs1 M pa3BuTus BeesenHoit

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 XuMnuyeckue npeodpa3oBaHus BellecTBAa.

1. UTo n3yyaeT XMMHS U KaKHe OCHOBHBIE METO/Ibl OHA UCTIOIb3YeT?
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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 TEXHOJIOTUH.

10. Bame nonumanue npoOiaeMbl «XUMUS U SKOJIOTHS.

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

Kaxkue mpoOnembl n3ydaroT Hayku o 3emiie?

KakoBa coBpeMeHHast kiaccudukanus Hayk o 3emie?

Kakwue riaBnslie (0azoBbie) reocteps! 3emiau Bam nzBectHbl?

Kakue BTropuunbie reocepsl CymecTByOT?

KaxoBbl TeHIeHIIUN COBpeMEHHOM reorpaduyeckoil HayKu?

Kakue y4yeHble BHECIIM 3HAYUTENBHBIN BKJIAJ B Pa3BUTHE HAayK O 3emiie?
TeMa. ®enomen xu3Hu. IIponcxokaeHue 1 3BOJIIOLUSA KU3HH.

Kakue HarpaBiieHus pa3inyaroT B COBpEMEHHOM Onosorun?

KakoBrl 3a1aun Kiaccuueckoit 6uonorun?

Kaxkue 3amauu cTosT nmepes IBOIOIMOHHON OHOJIOTHEH?

Kakue npo0iemsl pemaer Gpu3nko-xumuueckast Ononorus?

Kakwue nposiBieHus ®u3HU U3ydaeT cOBpeMeHHas Onosorus?

B uém cx0z1cTBO M OTIINYMSI 3BOJIIOLUHN HEKUBBIX U )KUBBIX TEN?

Yem oTiiMyaeTcs KUBOE OT HEKUBOTO?

TeMa' Konnenuum renernkm.

KaxoBbl KOHIIENIINY TPOUCXOKACHUS KU3HU Ha 3emiie?

Uem otnmmuaercs JJHK ot PHK?

Yro Takoe ren?

UYem 3aHMMaeTCs T€HHAsl NHXKEHEpUs?

Kakoli Bki1aJ B TEOpHIO 3BOTIOIMM BHECIA T€HETHKA?

KakoBa mozenb npoucxoxaenus xxu3znu AWM. Onapuna?

UYro Takoe o011ast TeOpHsl SBOIIOLUH?

TeMa. AnTponorene3. Kakue pazzensl BKIOYaeT B ce0s1 COBpeMEHHasi aHTPOIOJIOTUs?
1 Kakue 3agaun pemaeT coBpeMeHHast aHTPOIIOJIOT U ?

2 YTo NOHMMAIOT NOJT aHTPOIIOT€HE30M?

3. B 4eM cyniHoOCTh aHTPOMOJIOrHYECKOTo NpUHIUIA?

4
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KaxkoBa nocnenoBaTeIbHOCTh CMEHBI BUAOB CEMENCTBA TOMUHU?
Yrto Takoe OMOJIOrNYEeCKUA BUI?

Tema: B3aumopeiicTBue NpupoabI U 0011eCTBA.

KaxoBbl ocHOBHBIE BBIBOJIBI yueHus BepHaackoro o 6uocdepe?

KaxoBa poiib )KMBBIX OpraHU3MOB Ha 3emiie?

B 4eMm nposiBiisieTCs reosornuecKasi e TebHOCTh JKUBBIX OPraHU3MOB?
13 xakux 37€MEHTOB CKiIaJbIBaeTcst Ouocgepa’?

KaxoB BemecTBeHHbIN cocTaB 6mocdepn?

Kakue ¢pynkumu BeimonusieT 6uocdepa?

UYro Takoe KOHUEMNIUS KOIBOIIOLUN?

Kakue yueHble BHECIM 3HAUUTENbHBIN BKJIa/ B Pa3BUTHE YUeHUs 0 Orochepe?
Yro uzyuaet 3xojorus?

KakoBa cTpykTypa cCOBpeMEHHOM 3K0JI0run?

KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH, C(OPMYITHPOBAHHBIC B IKOJIOTHU?
Kakue ocHOBHBIE 3K0JIOTHYECKHE TPOOIEMBI CTOAT MEepel YeI0BEYECTBOM?
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5. YueGHo-MeTOAMYecKOe o0ecrieueHUe M MUIAHNPOBAHUE CAMOCTOSATEIbHOI padoThl
CTyAEHTOB.

Tabmmia 3

Tembl

®opmsbl CPC, BkiIr04asi TpeGOBaHUS K NMOATOTOBKE K HUM

2

3

Monayns 1

Oransl pa3BUTHUS
€CTEeCTBO3HAHUS

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

1. IlonroToBuTh rpadpuueckoe H300paxKeHHe CTPYKTYpbl TEKCTa
(cxemy) 1o Bompocy: «BHYTpeHHSSI CTPYKTypa M KIacCHUpUKAIHS
COBPEMEHHBIX Hayk» (cocTaBUTh cxeMy «Kiaccudukanus Hayk» U
PacKpbITb  XapakTepHble  4YepThl  HAyKH  (CHCTEMHOCTb,
JIOCTOBEPHOCTb, KPUTUYHOCTb, 00I11€3HaYMMOCTb,
PEEMCTBEHHOCTh, MPOTHO3UPOBAHHOCTD, JIETEPMHUHUPOBAHHOCTH,
(parMeHTapHOCTb, YyBCTBEHHOCTb, HE3aBEePIICHHOCTD,
paIroHaIBLHOCTD, BHEMOPAJIBHOCTD, 00€3TMYeHHOCTb,
YHHUBEPCAIBLHOCTD U AP.).

2. IlogroroButh MoKaazd mo Bompocy: «Hayka: 61aro wim 35107».

3. BeinumuTe, B KakoW NMepHOA pPa3BUTHUS €CTECTBO3HAHUS, U B
Kakix o0yacTsx paboTanu Kakue YydeHble (0QOpMHUTH B BHIE
TaOJIHIIBI).

OCHOBBI
METOJIOJIOTUU HAYKHU

1) U3yuenue matepuana. 2) BeinonHeHue 3agaHuii ceMuHapa. 3)
CocraBieHue cxeMm, TaOJuuI [UId CHCTEMAaTHU3alUU y4eOHOTO
matepuana. 4) [loaroroBka Kk TECTUPOBAHMIO IO TEME.

1. IoxroroButh rpaduueckoe H300paxKeHHUe CTPYKTYpbl TEKCTa
(cxemy) mo Bompocam: A) «CTpyKTypa €CTECTBEHHOHAy4HOT'O
no3HaHus»; b) «CTpykTypa Hay4YHOTO UCCIIEI0BAHUN.

2. IlpuBectn nmnpuMep  €CTECTBEHHOHAYYHOM  TEOpUU U
pOaHAIM3UPOBATh: Kakue (aKThl, TUIIOTE3bI JIEXKAT B OCHOBE 3TOM
TEOpUHU;  KaKue  HaydyHble  MOJENH, 3aKOHbl  (YacTHBIE,
(yHIaMEHTaJlbHBIE)  WCHOJB3YyeT  3Ta  TEOpHs;  KaKOBBI
II03HAaBaTEJIbHbIE BO3MOXHOCTH 3TOM TEOPHH.

Moyns 2
3 CtpyKTypHBIE 1) NU3yuenne matepuana. 2) BreimonHenue 3agaHuii cemuHapa. 3)
ypoBHU U cucteMHasi | CocTaBneHre cxeMm, TaONmuI[ I CHUCTEMAaTH3aluu y4eOHOTrO
OpraHu3anus Matepuaia. 4) [loaroroBka Kk TECTUPOBAHHIO IO TEME.
MaTepuH. 1. TlogroroButh Tpaduueckoe H300paKeHHE CTPYKTYPHI TEKCTa
(cxemy) mo  Bompocam: A)  «CTpyKTypHOE  CTpPOCHHE
MaTepUaTbHOTO MUPA» U TIOKAKUTE B HEW CTPYKTYPHYIO HEPAPXUIO
oowekToB; b)  CocraBpTe cXeMy, B KOTOPYIO OBl JIOTUYHO
YKJIaJIBIBAIHCH Bce (DOPMBI CYIIIECTBOBAHUS MATEPHUH.
4 | ®usunueckas kaptuHa | 1) M3yuenune marepuana. 2) BreinmonHeHue 3agaHuii cemMmuHapa. 3)

MHpa.

CocraBnenue cxeM, Ta0null A CHCTEMaTu3allud Y4eOHOro
marepuaia. 4) IloqroroBka Kk TECTUPOBAHMIO 110 TEME.

1. IToaroroBUTH COOOIIEHUS 10 BOIPOCAM:

A) «IlonsTHE IPOCTPaHCTBA U BPEMEHNY;

b) «IIpoctpancTtBo u Bpems B CTOw;

B) «OTO 0 npocTpaHCTBE U BPEMEHNY.
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Konuenmnuu
BO3HUKHOBEHUS U

1) U3yuenue marepuana. 2) BeinonHenue 3aganuii cemuHapa. 3)
CocraBnenue cxeM, TabIuUI] 1715 CHCTeMaTU3aluu yueOHOoro

pa3BUTHL Mmatepuana. 4) [loaroroBka Kk TECTUpOBAHUIO 10 TEME. 5)
Bcenennoi. [ToaroToBKa MUHH-TIPOEKTA IO TeMe (JTOKJIa/1a, MPE3CHTAIINH ).
Monaynib 3

XuMuyeckue 1) 3yuenne matepuana. 2) BreimonHeHue 3agaHuii cemuHapa. 3)
npeoOpa3oBaHUs CocraBneHue cxeMm, TaOJIUI[ I8 CHUCTEMaTU3alMU Y4eOHOTo

BerectBa. KocHoe
BEIIECTBO 3EMIIH.

matepuana. 4) [loaroroBka kK TeCTUPOBAHUIO MO TEME.

1. IlpuBecT KOHKpETHbIE NMpPUMEPHI (YpaBHEHHSI XUM. PEAKIIM)
OTpa)karolllie CyTh: BIMUSHUS MPUPOJIBI PEArUPYIOIINX BEIIECTB HA
CKOPOCTh XHMM. pEaKklMM B 3aKOHE JACHCTBYIOIIMX MAacc; IpaBUia
BanTt-I'odbda B xum. kuaetuke; npuHiuna Jle-I1llatense.

deHomMeH KU3HU.
[Ipoucxoxnenue u

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

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

['eneruka. [lonrotoBka MUHH-TIpOEKTa IO BOMpocaM TeMbl (JOKJaja,
npeseHrauuu). 6) Mctopuss pasBuUTHS JAHHOTO BOIIpoca B
ecrecTBO3HaHUM; 7) Ilo3unuuM pasziavyHBIX YYEHBIX MO JaHHOMY
Bonpocy; 8) OLeHuBaHuE TOCTOBEPHOCTH U KPUTHUYECKAs OLCHKA
€CTeCTBEHHOHAy4YHOM  HMHpopMamuu 1Mo  JaHHOW  Teme
conepxamieiici B CMU, pecypcax HMuTepHera, B COBpEMEHHOM
UH(POPMALIMOHHOM ITPOCTPAHCTBE B IIEJIOM.

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

B3aumoneiicTBue CocraBieHue cxeMm, TaOJuuI [UId CHCTEMAaTHU3alUU y4eOHOTO

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

oOriecTBa. [TonroroBka MUHH-IIpOEKTA (JOKJIA/1a, IPE3ECHTALIUN):

Boinonnenne paboTbl (MUHM 1poeKTa) BKIOYaeT B cels
CJIEAYIOUIME JTalbl: BBHIOOP TEMbI, MOAOOP M CUCTEMATH3ALHIO
MaTepuaioB HAayYHO-UCCIIEI0BAaTEIbCKON JIUTEPATYpPhl, BbIIEICHNE
BaXHBIX MOMEHTOB MCCJIEJOBaHMH 1O M30paHHOW TeMme,
CaMOCTOSITEJIbHOE ~ OCMBICIICHHE CTENEeHW HM3YyYEeHHOCTH WU
JMCKYCCHOHHOCTH TpOOJIEMbl HCCIIEOBAHUS, CAMOCTOSTEIbHBIN
aHAJIM3 MaTepualla; CTPyKTYpUpOBaHUE MaTepHualla, COCTaBJICHUE
IUIaHA CaMOCTOSTENILHOTO MCCIIEIOBAHNUS, N3I0KEHNE MaTepualia B
COOTBETCTBUM C IYHKTAaMH IUTAaHA W JIOTMKON Pa3BUTHUS MBICIH,
odopmiieHHEe PabOTHI.

6. [IpoMe:xxkyTOUHASI aTTECTAUS 10 TUCHUILIMHE (MOIYJIIO)
6.1. OueHoyHble MaTepHaJbl JAJsl NPOBEJACHHS NPOMEKYTOYHOM ATTECTALMM 10

AUCHHUILIMHE (MOYJIIO)

dopmMa MNpoOBEIECHUS NPOMEKYTOYHOM aTTECTAlMU 110 JUCLHUIUIMHE — YCTHBIA OTBET.
Hwuxe mpuBeeH npyuMeEpHbIN IIEpeUYeHb BOIPOCOB IS MTOJIyYEHUS HK3aMeHa.
Bonpocsl k 3k3ameny

1. [Ipeamer u cTpykTypa ecrecTBo3HaHusA. ECTeCTBO3HAaHME Kak UepapXUs HAYK O MIPUPOJIE.
2. Hctopus ecteCTBO3HAHUS M €€ OCHOBHBIE ATalIbI.
3. EctecTBeHHOHay4YHas U TyMaHHUTapHas KynbTypbl. Crieruduka eCTeCTBEHHOHAYYHOTO U

TYMaHHUTAapHOI'O 3HAaHUA. Hp06neMa HUHTErpanuu CCTCCTBECHHOHAYYHOI0 W T'yMAaHHTAapHOI'O
3HaHUHA.

4. Hayunble MeTOABI 1 KPUTEPUU HAYYHOCTH.
S. CTpyKTypHbIE YPOBHM OpraHU3alMy IPUPOJBL.
6. ®usnueckre KapTHHBl MHUpPA: MEXaHWYECKas KapTHHA MUpa; SJEKTPOJAMHAMHYECKAs

KapTuHa MHPA; KBAHTOBO-IIOJICBAsd KapTHHA MHUPA.
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7.

BCIICCTBA B MI/IKpOOﬁ’BCKTaX.

Mukpomup. DBOMIOLUSA NPEICTABICHUNH O CTpOE€HUM aTOMOB. CTpOE€HME aTOMOB M HX
anep. lloctynatel bopa. Crpoenue aromuoro sjapa. KopmyckynspHO-BOJTHOBOM Iyaian3m

JOTIOJTHUTENBHOCTHA B KBAHTOBOM MEXaHUKE.
DyHIaMEHTAIIBHBIE B3aUMOICUCTBHUS.
3aKOHBI COXPAaHEHHUSI ¥ IPUHIIAII CHMMETPUHA B €CTECTBO3HAHUU.
JluHaMu4yecKkHe U CTaTUCTUYECKHUE 3aKOHOMEPHOCTH B IIPUPOJIE.
Ocnosapie nosoxxennss CTO, OTO.
[Ipoucxoxnenue Beenennoit. Monens ropsyeit Beenennoii. UudusuonHas Moienb.
Pacmupenune Beenennoit (kpacHoe cMelieHue).
Crpykrypa Beenennoii. Kpynnomacmrabuast oTHOpOJHOCTh BeeneHHOM.
CoBpeMeHHbIe NpeACcTaBIeHUs 00 IBOJIOLNHN 3BE3I.
YpOBHU XMMHUYECKOI'0 3HAHHUS, dTAIlbl Pa3BUTHUS, TCOPUH.
[Tpunnun Bo3pactanus SHTponuH. GaKkTOPbl U pEaKIMOHHAs CITIOCOOHOCTh BEIIECTB.
OOmast xapakrepucTuka IaHeTsl 3emusi. ['eonormueckas mkana BpeMeHH. CTpoeHue

8.

9.

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

Semin.

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

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

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

OnpeﬂeneHI/Ie JKU3HU. | MII0TE3H!I O IMPOUCXOKACHNU KU3HH.

Teopun 3BONIOIUHN OpraHudeckoro Mupa. MHoOroooOpasue Gopm KU3HH.
I'enHble U KIIETOYHBIE MEXAHU3MEL. 3aKOHBLI MeHes.
UYenosek — pusnonorusi, 310pOBbe, TBOPUECTBO, IMOLIUHU, paOOTOCTIOCOOHOCTD.

Konnenuust 6uochepsl 1 HoOChEpsI;

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

25.

6.2. Kpurepuu onieHMBaHUS KOMIIETEHN A

KOHIEHIINK 5JKOJoruu. [ 7o0anbHBIE 3KOJI.

Tabmuma 4
Kapra kpurepueB olleHUBaHUsI KOMIETEHIIUN
Ne | Kon u | UaaukaTopsl O1neHoYHEIE Kpurtepun oriennBanus
/Tl | HANMEHOBAHHUE | TOCTHIKEHUS Marepuabl
KOMIIETEHIINH KOMIIETEHIINH,
COOTHECEHHBIE c
IJITAHUPYEMBIMU
pe3ysbTaTaMu
0o0yueHus
1 YK-1. 3Haer 6a3oBbie | TecToBbIC 3Haer 0a30BbIC TOHATUS U
Cnocoben HOHATHUSA U | MaTepuasl, KOHLEMLHH, COCTaBIISAIOIINE
OCYILIECTBIIATH KOHIICIIIHH, Bompocst K | ochoBy EHKM.
MIOUCK, COCTABJISIFOLIIUE JK3aMEHy Ulkana oyenusanus:
KPUTHYECKHHA OCHOBY 61-75 % -
aHaJi3 M CUHTE3 | €CTECTBEHHOHAYYHOU YIOBJIETBOPUTEIBHO;  76-90
uHpopManuy, KapTUHBI MUDA. % — xopot1o;
MPUMEHSTh Ymeer 91-100 % — oTanuHoO.
CHUCTEMHBII OCYLIECTBJIATh ITOUCK | YueOHBIN YMeeT 0ObSICHUTH SIBJICHUS U
OAXO0M Ui | HEOOXOIUMOit MUHHU-TIPOEKT: | MPOILECCh, NPOTEKAIOIIUE B
peleHus uHpopMaun B | Bonpocsl K | IpUpOAEC C HAyYHOM TOYKH
MOCTaBJICHHBIX | 00JACTH HK3aMEHy 3pEHHUsI; TOYHO MPEICTABUTh
3a1a4 €CTECTBEHHBIX HAyK Hay4YHbIC 3HAHUS B YCTHOW U
cojepKalencs B MUCbMEHHOMN dopwme,
UH(POPMALIMOHHOM dopMynHpOBaTh pe3yJNbTAT;
IIPOCTPAHCTBE u nyOIMYHO IIPEICTABUTh
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Hay4HbIC
NCCBAOHAYYHBIC
MIPEICTaBICHHS
pupoje).

yMEET  KPUTHUYECKHU
ee OLICHUBATh
(MoxeT  pa3nuyarthb

n

(o)

COOCTBEHHBIE PE3YJIbTATHI.
Llxana oyenusanus:
«3aumeHo» - IEMOHCTPUPYET
IIOHUMAaHUE nccieryeMon
npoOseMbl, yu4eOHBIH MPOEKT
HOCHT apryMEHTHPOBAHHBIN
xapaktep, odopmieH B

COOTBETCTBUH c
TpeOOBaHUSMU.
«He  3aumeHoy» -  He

copMyIMpOBaHBl IENb H
3ala4yil y4eOHOUW MPOCKTHOU
paboTbl, NEMOHCTPUPYET HE
IIOHUMAaHUE uccieryeMon
npoOJIeMbl, IPOEKT HOCUT He

apryMEHTUPOBAHHBIN
xapakrep, UMEIOTCS
HEJOCTATKU B 0(OPMJIICHHUHU.
CobGecenoBanue | Criocoben OOBSICHUTH
HA  CEMMHape | MpoIecChl, MPOTEKAIIUe B
WA claya | mpupojie ¢ HAYYHOUW TOYKH
KOJUIOKBUYMa | 3pEHHSL.
0 MOAYJISIM lkana oyenusanus:
Bomnpocsl K | 3aumeno - JI€MOHCTPUPYET
IK3aMEHY NMOHMMaHUE  OOCYyKIaeMou
po6JieMbl, BBICKA3bIBACT

COOCTBEHHOE CY)KJIEHUE IIO
BOIIPOCY, apryMEHTHPOBAHO
OTBEYAET Ha BOIPOCHI.

He 3aumeno — He moOHHMaeT

CyThb paccMaTrpuBaeMon
pOoOJIEMBI, HE MOXET
BBICKA3aTh TUIIOBOE

CY)KJIeHHE IO BONpPOCY, HE
OTBEYAET HA BOMPOCHL.

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

7.1 OcHoBHasi JInTEpaTypa:

1. Py3aBumn, I'. 1. Konnenmuu coBpeMEeHHOTO ecTecTBOo3HaHusA: YueOHuk / .M. Py3aBuH.
- 3-e m3a., crepeorurt. - Mocksa : HULl UHOPA-M, 2014. - 271 c. (Briciiee obpazoBanue:

bakanaspuar). ISBN  978-5-16-004924-3.

- Texcr:

sanektponnbii. -  URL:

https://znanium.com/catalog/product/454162. — Pexxum octyma: o HOJIHCKE.

7.2. lonoJTHUTEILHAS JIUTEPATypa:

1. Pomanog, B. I1. KoHuemnun coBpeMEHHOTO €CTECTBO3HAHU.: Y4eOHOe TTocoOue s
ctyneHtoB By3oB / B.II. PomanoB. - 4-e u3n., ucnp. u gomn. - Mocksa : By3oBckuii yuyeOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snekrponHsii. - URL:
https://znanium.com/catalog/product/256937. — Pexxum gocTymna: 1o moAmucKe.

2. OctpoBckuii, 3. B. Konnenuu coBpeMeHHOT0 ecTeCTBO3HaHus : yue0. mocodue / O.B.
OcTtpoBckuil. — Mocksa : ByzoBckuii yuebnuk : UHOPA-M, 2019. — 141 c. — (Bsicuee
obpaszoBanme: bakanaBpuar). - ISBN 978-5-9558-0593-1. - Tekcr: anexktponusiid. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1o morcKe.
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https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/256937
https://znanium.com/catalog/product/454162

7.3 UHTepHET pecypchl: HE UCTIOJb3YIOTCS.

7.4 CoBpeMeHHble Tmpo(eccHOHAIBHBIE 0a3bl [JaHHBIX U WHGOPMALMOHHbIE
CIPaBOYHbIE CHCTEMBI:
Jlans - https://e.lanbook.com/
3HaHuyM - https://znanium.com/
IPR BOOKS - http://www.iprbookshop.ru/
eLIBRARY.RU - https://www.elibrary.ru/
MesxBy30BcKast aekTponHas oudmuorexa (MOB) - https:/icdlib.nspu.ru/
HammonanwsHas snextponnas oubnuoreka (HOB) - https://rusneb.ru/
NBuc - https://dlib.eastview.com/
bubnmoreka Trom['Y - https:/library.utmn.ru/

8. Ilepeuyenr WHPOPMANMOHHBIX TEXHOJIOTHH, WCHOJIb3yeMbIX MPH OCYIIECTBJICHUH
00pa30BaTEJILHOIO Mpolecca mo AMCHUIInHe (MOLYJII0):
— Jlnuensnonnoe I1O, B TOM 4ucJie 0Te4eCTBEHHOT0 POU3BOACTBA:

[TnaTdopma nmst anekTpoHHoro odoydueHust Microsoft Teams.

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, KonctpykTop TtectoB 2.5
(Keepsoft), Adobe Design Premium CS4, ABBYY Lingvo x3 MHorosi3eiuHas Bepcusi, ABBYY
FineReader 10, PROMT Standard 7 TUT'AHT

— CBo0Ooano pacnpocrpansiemoe [10, B TOM 4ncje 0Te4eCTBEHHOI0 IPOU3BOACTBA:
7-Zip, AdobeAcrobatReader, GIMP, ModelVisionStudium, GoogleChrome, MozillaFirefox,
OpenOffice.org, UVScreenCamera, UVSoundRecorder, SMathStudioDesktop, Inkscape,
MyTestX, WinVDIG, OracleVirtualBox, AdobeMediaPlayer, Kompozer, SunRav BookOffice

9. TexHumuyeckmne cpeacTBa M MaTepHAJIbHO-TEXHHYECKOe olOecredyeHHe AUCHHUIIMHBI
(Monxy.Jist)

e MynbTuMenuiiHble yyeOHble ayJJUTOPUU JJs NMPOBEJCHUS 3aHATHH JEKIMOHHOIO THIIA
OCHAUIEHbl CIEIYIOIMMMHU TEXHUYECKUMHU CpeICTBaMU OOy4eHHs U 000pYyJOBAHHEM:
yueOHasi MeOelb, 10CKa ayIUTOpHAsA, MyJIbTUMEAUNHOE NPOEKIIMOHHOE U aKyCTHYECKOe
obopyjoBanue, TepcoHANbHBIM KommbioTep. Ha IIK ycraHoBiieHo ciemyroriee
nporpamMmHoe oOecneuenune: Oc¢ucnoe I1O: onepaumonnas cucrema MS Windows,
opucueii maker MS Office, mmarpopma MS Teams, oducheni maker LibreOffice,
antuBupyctoe 10 Dr. Web.

Ob6ecneueno nposoanoe noakiatoueHue [1K k nokanbHoM cetn u cetn MHTEpHET.

e MynbTuMenniiHble y4eOHbIE ayJUTOPUU IJIs IPOBEACHUS 3aHATHI CEMHUHApCKOIo THIA
OCHAILEHB! CIIEAYIOUIMMHA TEXHUYECKUMH CpEACTBAMH OOydeHUs M 000pyIOBaHHEM:
yuebHas Mebenb, J0CKa ayAUTOpHAsl, MyJbTUMEIUIHOE MPOEKIIMOHHOE U aKyCTHYECKOe
obopynoBanue, mnepcoHanbHbI KommbioTep. Ha IIK ycranoBmeHo crienyroiee
nporpammuoe obOecrnieuenue: OducHoe [1O: omepanmonnas cucrema MS Windows,
opucueiii maker MS Office, mmatpopma MS Teams, oducheii maker LibreOffice,
aatuBupyctHoe 10 Dr. Web.

Obecneueno nposoaHoe noakmoueHue [1K k nokanbHoi cet u cetn MHTEpHET

20


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/
https://e.lanbook.com/

