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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
mucturiuHbl, coctaBisier  100. Ilo pa3HbiM  ¢gopmMam  KOHTpOJds OalibHBIE OLIEHKH




pacripenienaioTcss  cienyomuM o0pa3oM: cobecenoBaHue mnmo TtemMam Kkypca 0-16 6Gamios;
BBITIOJIHEHHE Yy4eOHOro MuHHU-TIpoekTa — 0-34 Oama; TectupoBaHue mo temaMm kypca — 0-50
0aoB.
[Tpu HabGope crynenTom Oosee 60 GayIOB OLIEHKA 32 TPOMEKYTOUHYIO aTTECTALIUIO MOXKET
ObITh BBICTABJICHA AaBTOMATUYECKH COIJIACHO CIEAYIOIMIMM Kputepusm: 61-75 OamnoB —
YIOBJIETBOPUTENHHO; 76-90 6amnoB — xoporro; 91-100 6ay10B — OTJIMYHO.
CtyneHTsl, HabpaBIIKe MO TEKyIEeMYy KOHTpPOJII0 MeHee 61 OansioB, a Takke He COTJIAaCHbIE
C UTOTOBOM OIIEHKOHM, MOJIyYEHHOW MO pe3ysibTaTaM TEKYIIEro KOHTPOJS, CHAIOT JK3aMEH B
yCTHOH (opme.

4. Copep:xkanue JUCHUIIHHBI
4.1. TeMaTHyecKN NJIAH JUCHHUILINHBI

Tab6muma 2
Ne | HammenoBanue teM H/HJIM O0beM TUCUMIIMHBI (MOTYJIs), Yac.
pa3naejioB Bcero | Buanl aynutopHoii padotsl B yac. | lnble
BUJIBI
KOHTaKTH
oH
paboThI
Jlexumu | ITpaktrnueck | JlaGoparop
ne HBIC
3aHATHUA 3aHATHUA
1 2 3 4 5 6 7
Monayns |
1 | BBenenne. EctecTBO3HaHME 10 2 2
KakK (h)eHOMEH KYJIbTYPHI.
2 | Dranbl pa3BUTHS 10 2 2
€CTECTBO3HAHUS
3 | OCHOBBI METOJI0JIOTUH HAYKHU 10 2 2
Monynsb 2
4 | CTpyKTypHBIE YPOBHH U 20 2 4
CHUCTEMHas OpraHu3aIus
MaTepHH.
5 | Pusnueckas KapTUHA MUpa. 20 2 4
6 | Konueniuy BO3HUKHOBCHUS 30 2 6
1 pa3BuTHs BeeneHHOM.
Monaynb 3
7 | X¥UMHYECKHE 30 2 6
npeoOpa3oBaHus BEIIECTBA.
Kocnoe BemiectBo 3emMiin.
8 | deHOMEH XU3HH. 30 4 8
[IpoucxoxaeHue u BOJIIOIHUSA
ku3au. Konnenmnuu
TCHETHKH.
9 | AuTpomnoreHes. 20 2 6
B3aumoneictsre npupoabsl U
o011ecTBa.
Hroro (uacos) 180 20 40

4.2. Conep:xaHue TUCHHUIIMHBI 10 TEMaM.
4.2.1. Conepskanue JUCHUIIHHBI.

Moayas 1.




Tema 1. BBenenne. EcrecTBo3HaHue kak ¢peHOMEH KyJIbTYPbI.

EcrtecTBO3HaHMe Kak »3JeMEHT MHUpPOBO33peHUs. OCHOBHBIE HCTOPUKO-KYJIbTYPHbBIE
IIPEANOCBUIKM U 3aKOHOMEPHOCTH DPAa3BUTHS  €CTECTBO3HAHMs. EcCTeCTBEHHOHay4Has U
ryMaHuTapHas KyJnbTypa. BsaumopeiicTBue €CTECTBEHHBIX UM TyMaHMTapHBIX  HayK.
Knaccudpukamus nHayk. [uddepeHumanuss u uHTErpanus Hayk. MecTo HaykKu B CHCTEME
KYJbTYpPBI U €€ CTPYKTYpa.

Tema 2. JTanbl pa3BUTHS eCTECTBO3ZHAHUS.

OOmasi ucTtopusi e€CTeCTBO3HAHMS. AHTUYHOCTh, Harypdumiocodus. [lepBeie HayuHbIE
nporpammMbl: 1 - Marematnyeckass nporpamma Ilmatona, Iludaropa; 2 - KopmyckynspHo-

aTomucTHueckass mporpamma Jlemokputa;, 3 - KouTuHyanbHas mnporpamMmma ApHCTOTENS.
EcrectBoznanne B CpeaHue Beka, pPa3BUTHE YHUBEPCUTETOB. EcCTeCTBO3HAHME B 3IOXY
Bospoxnenus. DopmMupOBaHUE MEXaHUCTUYECKOTO €CTECTBO3HAHMUSL: co3JaHue

TeJIMOLICHTPUYECKON CHUCTEMBI MHpPa M YUEHHS O MHOYKECTBE MHUPOB, CO3/IaHUE KJIACCHUYECKOMN
MEXaHUKH U HKCIEPUMEHTAJIbHOIO E€CTECTBO3HAHUSA, DPOXKICHHE MEXaHUCTHUYECKONW KapTHHBI
mupa. EctectBo3nanne B XVII-XVIII Bekax. DBONIOIMOHHBIE UJEU B €cTecTBO3HaHUU 18-19
BeKoB. OTkpbITHE (yHIaMEHTAIbHBIX 3aKOHOB U Teopuid. Ilpeamochuiku  KpylieHHs
MEXaHUCTUYECKOTO €CTECTBO3HAHMUSA, DPAa3BUTHUE HAYYHO-TEXHHUYECKOro Ipouecca. Pa3surtue
COBPEMEHHOr0 ectecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO0JIOTHH HAYKH.

CymHocTth HayyHOro mno3Hanus. Hayka u HaywyHoe 3HaHue. [lo3HaHwe kak mporiecc
OTpakeHUs JAeWcTBUTENbHOCTH. Kpurepunm U HOpPMBI OTIPAaHUYEHHS HAYYHOTO 3HAHUSA:
MPUHLUIBI BepuUKauy, QanbcuuKalud U panuoHalIbHBIA MpUHUMIL. Bunel cpeiacts u
MeTofioB Haykd. CTpyKTypa M YpPOBHHM HayuyHOro mnosHaHus. OOmiee MHOHSATHE O METOJE.
XapakTepucTUKa OCHOBHBIX METOJ0B Haykd. OOlleHayyHble METOJbl SMIUPUUYECKOTO YPOBHS
no3Hanus. OO1IeHayyHbIe METOABI TEOPETUUYECKOr0 YPOBHS Mo3HaHus. OOIIeHayuYHbIe METO/IbI,
MIPUMEHSEMbIE Ha SMIUPUYECKOM U TEOPETUUYECKOM YPOBHSX IMO3HAHUSI.

Monyas 2.

Tema 4. CTpyKTypHBbI€ YPOBHH M CHCTEMHAsl OPTraHU3ALUA MATEPUH.

Hepapxuunocts MupoB. Mukpo-, Makpo-, Meramup. CTpyKTypHBIE YPOBHU OpraHU3alul
npuponbl. MukpomMup U QyHIaMeHTadbHbIe B3auMojieicTBUs. KBapkoBas mpupoaa maTtepHi.
OCHOBHBIE XapaKTEPUCTHUKU 3JIEMEHTApHBIX YacTUIl. THIBI (PU3UUECKOTO B3aMMOJEHCTBHS B
IpUpOJie. 3aKOHbl COXpPaHEHHWS W NPUHLUI CHUMMETPUU B ecTecTBO3HaHuU.  [IpuHImn
CUMMETPHUU U 3aKOHBI COXpaHEHUs B Npupojae. OCHOBHBIE 3aKOHBI IPUPOJABI B TEPMOANHAMUKE.
[IepBoe Hauano TepmoguHamMuk. [loraTre sHTpOonIMK. BTOpOEe Havano TepMOAMHAMUKH

CuHepretmka Kak Hayka O CaMOOpPraHM3allMd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzanuu. Camoopranumszanus B KUBOW mpupoge. Mues OTKpBITOM CHCTEMBI
O.1penunrepa. Camoopranuzanus B HexuBou npupoae. CuHepreTndeckas KapTHHA MUpa.

Tema 5. ®usuyecKkass KAPTUHA MUPA.

MexaHnnueckass KapTHHa MHpa U €€ OCHOBHBIE TMOHATHS M TojdoxeHus. OOuue
MpeJICTaBICHUs O MaTepuH. MexaHUCTUYeCKas KapTUHA MUpa U ee 0COOeHHOCTH. JuckpeTHast
(KopmycKyJsipHasi) MOJeNb PealbHOCTH, KOHLEMIMS aOCOIIOTHOIO MPOCTPAHCTBA U BPEMEHH,
NPUHIMI ~ J€TepMHUHU3MA. 3aKOHbl  JBWXeHud. [lpuHumn  pgansHOAewcTBus.  Teopus
JIEKTPOMArHUTHOTO TOJI U KPU3UC MEXAHWYECKOW KapTUHBI MUpa. DJIEKTPOMAarHUTHAsI KapTUHA
Mupa, GOpMHPOBAHUE TOJEBON (KOHTHUHYaJIBHOM) MOJIEIN peadbHOCTH. [loHSITHE BEpPOSATHOCTH,
NOPUHIUN  OMU3KONEHCTBHS, peNALMOHHAs (OTHOCUTENbHAs!) KOHLENIMS TMPOCTPAHCTBA U
BpeMeHH. KBaHTOBO-moneBass kapTHa Mupa. Ee OCHOBHBIE NOHATHS, NOJIOKEHUS. KBaHTOBO-
IIOJIEBBIE  TIPEACTaBIEHMS O Marepuu. lIpuHIMD — HeompeAeNeHHOCTH W NPHUHIMII
JOTIOJTHUTENBHOCTH. PenaTBUCTCKAas KapTHHA MHpA.

PaszButue mnpencraBieHuii o mMatepuu. BuIbl, CBOHCTBa M CIOCOOBI CYIIECTBOBAHHS
Matepur. OCHOBHbIE (OPMBI IBUKEHHS MaTepuu. Pa3BuTHe mpeacTaBiIeHU O IPOCTPAHCTBE U
BpeMeHM. Pa3BuTHe TmIpencTaBiIeHMH O [JBMOKEHMM W O B3aUMOACHCTBUU. OBOJIOLMS



npeJcTaBiIeHuit o mpocTpaHcTBe U BpeMeHu. [IpoctpanctBo u Bpems B CTO. OOGmas teopus
OTHOCHUTEIIBHOCTHU O MPOCTPAHCTBE U BPEMEHH.

Tema 6. Konuenuun BO3HMKHOBEHHS U pa3sBUTHsA BcesleHHOM.

O6mas xapakrepuctuka Bcemennoit. Kocmudeckue paccTossHUsS W MaciiTadbl,
aCTpOHOMHUYECKasl €AMHMIA, CBETOBOW roj, mapcek. KocMosornueckue monenu BceneHHOI.
Kocmonornueckne mnoctynarel. CranvoHapHas wMojaenb Bceenennod OitHmrteinHa. Error:
Reference source not foundMogens pacmmpstomeiics Bceenennoir  A.A.®dpuamana.
OO6napyxeHue siBleHUs pa3deranHus rajmaktuk J.Xab0mom. Popmyna Xabbna. JlomomHeHue
KoHUenuu bosibmoro B3peiBa Teopueld MHOIAIMH. AHTPONHBIA NPUHIMII B KOCMOJIOTHH.
O6mas xaptuna Bcenennoi. Ctpykrypa Bcemennoit. Hama ramaktuka. [[pyrue ramakTHKH.
CoBpeMeHHbIE NPEICTABICHUS O POKJIEHUU U 3BotoLuu 3Be3a. ConHeuHas cuctema. CosHIE.
Crpoenne CosHeuHOM cucTeMbl. [mmore3a mnpoucxoxaeHuss COJIHEYHOM  CHCTEMBI.
ACTpPOHOMHYECKHUE YCIOBHS, HEOOXOAUMBIE JJIS CYIIECTBOBAHUS JKU3HU Ha IUIaHeTe (B mpeaeax
ConHeYHO! CUCTEMBI)

Monayas 3.

Tema 7. Xumnueckue npeodpasopanus Beuecrsa. KocHoe Bemecrso 3emiu.

HcTtopuueckue acniekTsl CTaHOBJIEHUS XUMUH. CriennpuKa XUMUYECKOTO 3HAaHUSA. XUMHUS
KaK HayKa, ee 111, 3a7a4u, OOBEKThl HCCIEA0BAHUMN, POJIb B KU3HU YEJIOBEKa U MECTO B HayKe.
VY4eHne o0 cocCTaBe BEIIECTBA M YPOBEHb CTPYKTYpPHOM XUMHH. XHMHUYECKHE IPOLECCHI,
CaMOOpraHu3alUsl XUMHUYECKUX CUCTeM. XHMHUYECKHE SJIEMEHThl M B3aUMOJACUCTBUS MEXKIY
HuMH. Co3JjaHKe MEePUOIMUYEeCKOTo 3aKOHa (CUCTEMBI). 3aKOH MOCTOSHCTBA cocTaBa. BeriecTBa u
cmecu. Knaccuduxanus BemectB. CTpyKTypa XUMUYECKUX COCTUHEHHUM, YUEHHE O XUMUYECKUX
nporeccax. Heopranuueckue W OpraHMyeckue BeIIeCTBA, WX oOpa3oBaHHMEe B Mpoliecce
r7100aJbHOW HBOJIIOLMU, POJIb B MPHPOJAE. XUMHUYECKHE 3JIEMEHTHI, PacnpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOpBIX OCHOBHBIX anemeHToB (H, O, C, N, S, P). I'pynnbel xumuyeckux
3JIEMEHTOB. XUMHUYECKasl IBOIOLUS 3EMIIH.

Tema 8. ®enomen xxu3uu. Ilpoucxoxxaenne u 3BoI0nuA Kku3HU. I'eHeTHKA.

CoBpeMeHHbIE KOHIIETIIUU MPOUCXOKIEHUS, Pa3BUTHSI U CYIIHOCTH >Xu3HHU. [Ipobinema
CYIIHOCTH W ONpEACNEeHUs XKU3HU. XHUMHUECKHH CcOCTaB >KMBOM Martepun. KoHuenmuu
BO3HUKHOBEHUS KM3HU Ha 3emJe. ['unoressl Onorenesa. I'unoreza abuorenesa. DBONIIOLIMOHHAS
Teopust. OCHOBHBIE 3Tanbl OMOXMMUYECKOH 3BoOMIONMU. CTpPYKTypHBIE YPOBHHM OpraHHU3aluU
XKUBOM MaTepuu, GopMbl ku3HU. CBONCTBA )KMBOT'O BELIECTBA.

DOBOIIOLIMOHHOE y4yeHHe. Teopusi ecTecTBEHHOro OoTOOpa, pojib HACIEICTBEHHOCTH M
M3MEHYMBOCTH, OOpPHOBI 3a CYIIECTBOBAHME M €CTECTBEHHOIO OTOOpa B SBONIONMH. Teopuu
HeoJlaMapKu3Ma M aHTHIapBUHU3MA. OCHOBHBIE TIOJIOKEHUSI CHHTETUUECKON Teopunu. MUKpO- U
MaKpO3BOJIONMSA. 3aKOHBI 3BOJIOLMHU. Pa3Butue opranmdeckoro mupa. OCHOBHBIE 3Tarlbl
UCTOPUHU XKHU3HM Ha 3emiie. DBOJIONMSA M MHOrooOpasue ¢opMm xku3HM Ha 3emiie. OCHOBHBIC
CTPYKTYpHBIE YPOBHU OpraHU3aIMU KUBOTO.

Bo3nukHoBeHne u pasButue reHetuku. Ctpykrypa wmonekyiasl JHK. Xumus
HaciaenctBeHHocTd. KoHmenmusa reHetnmueckoro koga I.I'amoBa. I'eHHBle MeXaHU3MBEI.
Knerounsie MexaHu3Mbl. MyTanuu 1 ux BUIbL. [Ipo0ieMbl reHeTHUECKOM HHKEHEPHUH.

Tema 9. Anutrpomnorene3. Bzammoneiicteue npupoabl u odmecrBa. ['100aabHbII
3BOJIIOLIMOHU3M.

AHTponoreHe3. MecTo yenoBeka B CUCTEME KUBOU Mpupoabl. OTINYUTEIbHbIE TPU3HAKU
yenoBeka. AOuoTHYeckHe W OMOJIOTMYECKHE NPEANOChUIKM aHTpornoreneza. OcobeHHOCTH
aHTporioreresa. Pa3BuThe co3HaHUS M s3bIKa. buosorndyeckoe M coluanbHOE B (puiioreHese
yenoBeka. buorormyeckoe M COIMaTbHOE B OHTOTEHe3e 4eJoBeka. buocdepHoie u
skosiornyeckue koHuenuuu. [lonstue Ouocdepsl. ['panunsl Onocdepsl. CocTaB U 37IEMEHTHI
ouocheprl.  JKuBoe  BemiectBo.  DYHKIMM  JKMBOrO  BemecTBa.  buocdepa  kak
camoperyiupyromasics  cuctema.  I[Ipobmembr  mepexoma  Ouwochepsr B HOOchepy.
AHTponoconuorene3 U (OpMHUpPOBaHUE TJIO0ATBHBIX HKOJOTHYECKUX Mporpamm. OCHOBHBIE



MIOHSATHUS U 3aKOHBI HKOJIOTHH. [ 100ambHBIN U JOKaJIbHBIN 9KOJIOTHYEeCKUe KPU3HChl. BBI30BBI 1
YTPO3bI CYIIECTBOBAHUIO KU3HU Ha 3eMIIe.

IInanbl ceMUHAPCKHUX (MPAKTHYECKUX) 3AHATHI.
Bonpocel i 00CyXIeHHs Ha CEeMHMHApCKHX 3aHATHSAX COBIAQJAIOT C COAEp)KaHUEM
MPECTAaBICHHBIX MOTYJIEH.
IIpakTuueckoe 3ansitue. EcTecTBeHHOHay4YHAass W TYMAHUTAPHAs KYJbTypbl (2
yaca).
Ili1an 3aHATHA
1. XapakTepHble 4epThl HAYKH U €€ OTJINYME OT IPYTUX OTPACIE KyJIbTYpPBI.
2. EctectBo3HaHue B cucreMe Hayku. Juddepennuanus Hayk.EcTecTBO3HAHME U €ro OTINYUE
€CTECTBO3HAHUS OT JPYrux o0jacTel HayKH.
3. EcrecTBO3HaHME U HEpAPXHsI HAYK O MPUPOAE.
4. Cnenuduka eCTeCTBEHHOHAYYHOTO U T'YMaHUTapHOIO 3HAHUS.
5. TIpobnema wHTErpanmuy €CTECTBEHHOHAYYHOIO M T'YMaHHMTapHOTO 3HAHUS (B3aUMOCBS3b,
B3aMMOBIIUSHUE U B3aUMOJIOTIOTHUTEIBHOCTB ).
6. YcrHBI onpoc (cobecenoBaHue MO BOIIPOCaM).
7. 3ammMra CTpyKTypHO-JIOTHYECKUX CXEM M TaOJIUI[ IO TeME 3aHSATHSI.
IIpakTuyeckoe 3ansiTue. Ucropuyeckue 3Tanbl pa3BUTHS €CTECTBO3ZHAHMA (2 yaca).
Ilian 3aHsTHA
EcTecTBO3HAaHKE B A1I0XY aHTUYHOCTH.
EctectBo3nanue B CpeaHue Beka.
EctectBo3Hanue B snoxy Bo3poxaenus.
EcrectBo3znanue B XVII-XVIIIBB.
EcrectBo3znanmne XIX n XX Beka.
YcTHbIN onpoc (cobeceioBaHuE IO BOIIPOCAM).
3ammra CTPYKTYPHO-JIOTHYECKUX CXEM M TaOJUIL I10 TeMe 3aHATHS.
IIpakTnueckoe 3ansitue. OCHOBBI METOM0JIOTUN HAYKHU (2 yaca).
Ili1an 3aHATHA
1. OOwiee TOHATHE O METOJIE.
2. YpoBHH U (HOPMBI HAYYHOTO ITO3HAHMUS.
3. OOuieHay4HbI€ METObI SMIUPUYECKOTO YPOBHS MTO3HAHMUSI.
4
5

NoUnhsLD—

OO01eHayyHbIe METO/IbI TEOPETUIECKOTO YPOBHS MO3HAHMS.
OO6meHayyHbie METOMABI, TMPUMEHSIEMBbIE HA SMIHUPUUYECKOM U TEOPETHUYECKOM YPOBHSIX
MO3HAHUS.
Kpurepun nHayuHocTu.
YcTHBIH onpoc (codeceoBaHue IO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHUECKHUX CXEM U TaOJIUII TT0 TeME 3aHATHS.

I[IpakTuyeckoe 3aHsaTHe. CTPYKTYypHble YPOBHM W CHCTEMHasi OpPraHu3alnus
MartepuH (2 4aca).
Ili1an 3aHATHA
1. CrpykTypHBIE yPOBHU OpTaHU3AIMN MAaTEPHH, HUEPAPXUSI HEOPTAHHUECKOTO M OPTaHHIECKOTO

MHpa Ha MUKPO-, MaKpO- ¥ METaypPOBHSIX.

2. BemectBo 1 nojie. PyHIaMEHTAIbHBIE B3aUMOJECHCTBUSI.
3. CrpykTypHbI€ ypOBHU B MUKpOMHpe. OCHOBHBIE XapAaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHII.
4. dyHmaMmeHTaJdbHbIE  B3aUMOJICUCTBUA -  CWJIBHOE,  DIIEKTPOMArHUTHOE, cimaboe,
rpaBuTaliuoHHoe. KopmyckynsspHO-BOJHOBOM  nyanu3M. OTKpBITHUE  3JIEKTpOHA.  3apsj
anekTpoHa. Monens atoma Tomcona (1903r.). Pasmeps! siapa u pasMepbl atoMa, TIOJIOXKESHHS D.
Pesepdopna (1911r.). Teopus aroma H. bopa (1913r.). Crpoenue artoma - aTOMHBIA U
HYKJIOHHBIA YPOBEHb.
5. Hpunnun coorserctBus (H. bop, 1923r.). Ilpunuun gononaaurensnoctu (H. bop, 1927r.).
6. Ilpuniun u cooTHomeHne HeonpeaeneHnoctei B. ['eitzendepra.
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7. llepBoe Hauaio 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. CuHepreTiyecKue KoHUenuuu (2 yaca).
[Inan 3ansaTus
OO11ee npecTaBICHUE O CHHEPTETHKE KaK HaAyKe O CAMOOPTaHU3AIMH CUCTEM.
VYcnoBus U MexaHu3Mbl camoopranuzanuu. CamoopraHuzanuu MaTepuu. OTKpBITHIE,
paBHOBECHBIE M HEpaBHOBECHbIE cucTeMbl. [lonsTHe (aykryanun.
[Ipouecchl camoopraHu3auuy B ;KMBOM IPUPOJIE.
IIpoueccel caMoOpraHn3anyy B HEXXUBOW MTPUPOJIE.
Konnenmuu camoopranuszaiy CHHEPreTHKH.
Wnes otkpeiToit cuctemsl J. 1peaunrepa.
HepasHoBecnas repmoaunamuka M.IIpuroxuna.
Cunepreruka I'.XakeHa.
Konnenuust camoopranuzanuu M.Jiirexa.
10 YcTHBIH onpoc (codeceoBaHue IO BOIIPOCaM).
11. 3amura CTpyKTypHO-JIOTUYECKUX CXEM U TAOJIUI] IO TeMe 3aHSATHSI.
IIpakTH4eckoe 3ansaTHE. DPU3NUYecKass KAPTHHA MUpa (4 yaca).
Ilian 3aHsTHA
1. TloHsATHE €CTECTBEHHOHAYYHON KapTHHBI MUPA.
2. Mexanudeckas KapTHHa MUPA, €€ OCHOBHBIE IOHATHUS, TOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBI.
3. DnexkTponnHamMuyecKkas KapTMHAa MUpa U €€ OCHOBHBIE IOHSTHS, IOJIOKEHHUS, 3aKOHBI U
MIPUHIINIIBL.
4. KBaHTOBO-IIOJIEBBIE  MIpeACTaBICHMs O  Marepuu:  KoHuemuus  KOHTHHYaJIBHOTO
(menpepbIBHOTO) cTpoeHus marepuu J.MakcBema.
5. CoznaHue crnenualbHONW U 00IIe TEOpHUH OTHOCUTENIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U
WHBAPUAHTHOCTH. I IpOoCTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.
6. YcrHBI onpoc (cobeceqoBaHKe MO BOIIPOCaM).
7. 3ammMra CTpyKTypHO-JIOTHYECKUX CXEM M TaOJIUI[ IO TeME 3aHSATHSI.
IIpakTuyeckoe 3ansitue. KoHuenunu BO3HUKHOBeHUSsI U pa3BuTHsi Bcesiennoi (6
4acoB).
ILnan 3anaTus
1. O6mas xapakrepuctuka Bcenennoit. Monens pacmmumpsitomerics Bceenennoit  ALA.
®punmana. Teopus ropsiueit Beenennoii I'. I'amosa.
2. PenuktoBoe uznydenue. Cunrymspaoe coctosiuue Beenennoit. Dddext Jomnepa.
3. MacmTaOsl ranakTuk ¥ Meraranaktuku. Hama ranakruka Mineunsiii [1yTs, obmee crpoenue
U pa3Mephl B CpaBHEHUU. 3BE3/Ibl, SBOMIONHS 3Be3/l. UepHbIe IbIpHI.
4. Teopun Bo3HUKHOBeHUs ConHeuHo cuctembl. OOmuit mnan crpoeHus CoaHEYHOMH
CUCTEMBI.
5. TlnaneTsl UX 00IIME XapaKTEPUCTUKU. ACTEPOHIbI, METEOPHUTHI.
6. 3emns - ruiaHera ComHeuHOM cuctembl. OOUIMI TUIAaH BHYTPEHHETO CTPOEHHS, pa3Mephl,
obonouku. CtpoeHue aTMmocdepsl: 0coOOeHHOCTH Tpomnocgepbl, cTpaTocdepbl, Me3ochepsl,
HNonocdepst u Tepmocdepsl, s3k30chepa. Marnurocdepa - ocodast 060104uKka 3eMiu.
7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHYECKHUX CXEM U TaOJIHUII IO TeME 3aHATHS.
9. TecrupoBaHue.
IIpakTHyeckoe 3ansiTue. XUMUYecKHe NMpeodpa3oBaHus BeliecTBa (2 yaca).
ILnan 3anaTus
1. Cnenuduka XUMAYECKOTO 3HAHUS. DBOJIONMS XUMHUECKUX 3HAHUH.
2. CrpoeHue 1 B3aUMOJEHCTBUE XUMUYECKUX BELIECTB.
3. VYdeHwHe 0 cocTaBe BEIIECTBA. YYEHHUE O XUMHUUYECKHUX Tporeccax. Karanmms.
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4. DpomonuoHHas XuMus. CBsI3b XUMUU U OMOJIOTHH.
5. MecTo u poJib XUMHUU B CUCTEME «OOIIECTBO — MPUPOJIA».
6. Ilepumonnueckuii 3akoH J[.Ml.MeHeneeBa u ero 3HaueHUE B HayKe.
7. Xumus U ee poJib B 00LIECTBeE.
8. Xumuyeckue 371€MEHThI U UX PACIIPECIICHUE B IPUPOJIE.
9. VYecrHblit onpoc (cobeceoBaHue MO BOIIPOCaM).
10. 3ammra CTpyKTypHO-IOTUYECKUX CXEM H TAOJIHUI[ IO TEME 3aHSTHSI.
IIpakTnueckoe 3anstue. I'eosnoruvyeckue konuenunu. Kocnoe Bemecrso 3emun (4
qaca).
Ilian 3anaTHA
[1nanera 3emus.
OO6mrast xapaKTepUCTHKA TIAHETHI.
['eonoruueckoe BpeMs U reojioruueckasi mKaia BpeMeHH.
Crpoenue 3emiun. Puznyeckue 000IOUKH.
OBonronus 3eMiIy.
JIBrxeHne KOHTHHEHTOB. KOHIIeIMs TEKTOHUKH JTUTOCPEPHBIX TUIHT.
Kocmuueckue putmbl 3emiiu.
Konnernmmu pa3sutus reocepHbIx 00004eK (uctopus atMochepsl, ruapocdepsl u ap.).
Bynkanbl u 3emieTpsiceHusl.
10 [Ipupoansie pecypchbl 3eMiIu U OXpaHa OKPYKAOLIEH CPEIbI.
11. YerHbiit onpoc (cobecenoBaHue MO BOIPOCAM).
12. 3amura CTpyKTypHO-JIOTHYECKUX CXEM U TaOJIUI] IO TeME 3aHSATHSI.
IIpakTuyeckoe 3ansitue. [lpoucxoxaenne u 3BOTIONMS KU3HH (4 yaca).
Ilian 3anaTHA
1. OcHOBHbIE KOHUENIUHU TPOUCXOKACHUS )KU3HU. Teopuu 3apokJIeHUS KU3HHU.
2. Dtanpl OMOXUMHUYECKOHN IBOMIONNU. [ €OXpOHOIOTHYECKAsi UCTOPUSI Pa3BUTHs 3eMITH, OOIIas
XapaKTEepHUCTHKA HTAIOB.
3. Tlepexon OT OJHOKJIETOYHBIX K MHOTOKJIETOYHBIM (hopmam. CBOWMCTBA KHWBOTO BEIIECTBA.
CaoiicTBa kinetku. [Ipenens! Ku3HU.
4. CTpyKTypHBIE YpPOBHHM OpraHM3alMM >KUBOM MATEPHUHU: MOJICKYJISIPHO-T€HETHYECKHIA,
KJIETOYHBIN, OHTOT€HETHYECKHA, TOMYJISIIIHOHHO-BHIOBOM, OMOT€OIEHOTUYECKUH.
5. buonormyeckas »sBomouud. Ponb Npokapuor M AyKapuoOT. OBOJIOLMOHHOE YYEHUE.
OCHOBHBIE MOJIOKEHHS] CHHTETHUECKON TEOpHUH.
6. DneMeHTapHbIe SBJICHUS U (PAKTOPBI SBONIONMH (MOMYJISIMS, U3MEHEHHE T€HOTUITUYECKOTO
coctaBa, TeHOGOHI, (HAKTOpbl - MYTAIMOHHBIA TMPOLECC, BOJIHBI JKU3HU, HW3OJISIINSA,
€CTECTBEHHBII OTOOP 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 HACIEICTBEHHOCTH U
W3MEHYHUBOCTH.
2. Crpykrypa monekynsl JJHK. Xumuueckne ocHOBBI HacIeACTBEHHOCTH.
3. Konnemnmmsa reaetudeckoro koaa I'.I'amoBa.
4. T'eHHble U KJIETOYHbIE MEXAHU3MBI.
5
6
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MyTanuu 1 uX BUIBL.
I'enHass wHXeHepHs, €€ BO3MOXXHOCTH U TEPCHEeKTUBBL. [IpoOmemMbl TeHeTH4eCKOn
WHXXCHEPHUH.

7. DBOIIOIMOHHAS TEOPHS B CBETE€ COBPEMEHHBIX JOCTHKCHUN T€HETHUKH.

8. T'eneTmueckas mporpamMma 4esloBeKa W MPUPOa HHTEIUIEKTYaIbHBIX CIOCOOHOCTEIA.

9. VYecrHbIii onpoc (cobecenoBaHue MO BOIIPOCaM).

10. 3amuTa CTpYKTYPHO-JIOTHYECKUX CXEM U TAOJIHII 10 TEME 3aHSTHSI.



IIpakTHYeckoe 3aHAATHE. AHTpPONOreHes (2 yaca).
Ilian 3anaTHA
MecTo yenoBeka B CUCTEMATHKE KUBOW MPUPOIBI.
HcTopryeckre aclieKThI IIPOUCXOKICHHSI YEITOBEKa.
[TonoxeHue yenoBeka B CHCTEME KUBOTHOT'O MHpA.
[Icuxodusnonoruueckne ocooeHHOCTH YenoBeka. Mpiienue. Peus. Co3HaHue.
AHTpOIOreHes.
Bronorudeckoe u coruanbHOE B ICTOPUIECKOM Pa3BUTHH YEIIOBEKA.
buonorudeckoe 1 colpaibHOE B OHTOTEHE3€E YeNIOBEKa.
DNeKTprUuecKasi akTHBHOCTh MO3Ta ¥ YUCHHUE O OUOTIOIISX.
EBrenuka — Bo3MoxHOe Oytylee yenoBeuecTa?
10 VYeTHbIi onpoc (cobece10BaHme 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 (GOpMHUPOBAHUE TIO0ATBHBIX SKOJIOTHIESCKHUX MTPOOIIEM.
2. buocdepa - xuBas obomouka 3emmu (3. 3rocc, 1875 r.). Yuenne o O6mochepe (B. U.
Bepnaackuit). Ctpoenue u rpanuiibl ouocdepsl. buoreoxumuueckue pyHkunn 6nocheps.
Pecypcbl npupoibl U X BO30OHOBISIEMOCTb.
Hoocdepa u rexnochepa. Hayuno-rexHudeckuii mporpecc, NepPCIeKTUBB Pa3BUTHS.
I'moGanbHbIe SKOJIOTHYECKHE MTPOOJIEMBI, ITyTH BBIX0/1a U3 KPU3HCA.
VYeTHbI# onpoc (cobeceoBaHmEe IO BOIIPOCAM).
3ammra CTPYKTYPHO-JIOTHUECKUX CXEM M TaOJIHII 10 TeMe 3aHATHSI.
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NownkAEwWw

OO0pa3upbl KOHTPOJIbHBIX 3aJaHMA AJs NPOBeJeHHs TEKYLIero KOHTPOJs YCHeBaeMOCTH
o JAMCHUIIJIMHE.
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 O opMax OOIIECTBEHHON KU3HH,

4) METO/]I IOJyUEHUS 3HAHUM.

2. OCHOBHOI1 KOHIIeNIIMeH 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) 3emisa, Comaednas cucteMa, I'amaktuka, MerarajgakTuka;

3) Mera — MaKpo — MUKpOMHUPBHI;

4) MHP )KMBOTHBIX U MUP PAaCTCHUH.

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

1) ITO3HAaHHUE B KOTOPOM B MPHUHIIMIIE HEBO3MOXHO;

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

3) KOTOpas MOJYMUHAETCS 3aKOHaM KBaHTOBOW MEXaHHKHU;



4) 4acTbh MaTEPUAILHOTO MUpa HEKUBOM MPUPOBI.
6. MuKpoMHp — 3TO 4YaCTh MaTEePHAJIBHOI0 MHPA, (IPOAOJIKHUTE):

1) OTBeUaroIIas 3a BOBHUKHOBEHUE CTUXUIHBIX OSICTBHIA,

2) 0 KOTOPOUW YEJIOBEYECTBO 3HAET MEHBIIIE BCETO;

3) r7ie BO3MOXKHO TIO3HAHKE MTyTeM HEMOCPEACTBEHHOTO HAOIIOICHHS,
4) MHUD JIEMEHTApPHBIX YaCTULl, aTOMHBIX SIE€P, aTOMOB.

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

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

9. HayuHble MeTObI IO3HAHUS JAEJATCHA HA:

1) TEOPETUYECKHE U MATEMaTHUECKHUE;

2) MaTeMaTHYeCKUEe U MOJIEIIbHbIE;

3) SMIIUPUYECKUE U TEOPETUYECKHUE;

4) MOJIeTIbHBIE U AMITUPUYECKHUE.

10. K BceoO1IiMM HAy4YHBIM METOaM MO3HAHUS OTHOCATCS METOAbI:
1) aHaJIU3 U CUHTE3;

2) IUAJeKTUYECKUH 1 MeTahU3NIECKHIA;

3) SMIUPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOIO YPOBHS MO3HAHMSL.

11. K o01ieHay4YHBbIM METOAAM 3MIIMPHYECKOI0 YPOBHS MO3HAHUS OTHOCATCSH:
1) HaOJI0IeHUEe, SKCIIEPUMEHT U U3MEPEHHUE;

2) dhopmanuzarus, THAYKIUS U IS TyKIIHS;

3) abcTparupoBaHue U uaeaIn3alus;

4) MeTapu3NYeCKUH U THaTeKTHUECKUM.

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

2) 9KCIIEPUMEHT;

3) HAeaTn3aius;

4) HU3MEpPEHHUE.

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. O0menay4ynbie 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) YMO3aK/II0YeHHE OT YaCTHBIX (PAKTOB K 00IIeH TUIIOTE3E;
3) m000€ YMO3aKIIIOUCHHUE;

4) YMO3aKII04YEeHHE OT 00IIEro K YaCTHOMY.

17. Metoa, HMCHOJB3YWOIIHMI CHMBOJIHKY, IO03BOJSIIOIIMI OTBJIEYbCS OT H3YYECHHS
PC€aJIbHbIX 00bEKTOB M OnmepupoBaTb HEKOTOPLIM MHOKECTBOM CHMBOJIOB HAa3bIBA€CTCHA

18. ludpepeHumnanmst HAYKH — 3TO Mpolecc:




1) CHHTE3a HayK;

2) 00BbeIMHEHHUST HAYYHBIX JTUCIUILINH;

3) B3aMMOIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMsI OTAEIHHBIX 00JACTEH HAYKH.

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

2) Apucrorens;

3) AHakcarop;

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

1) OWHILTENH;
2) Makcsen,
3) Ieiizenbepr;
4) Heroron.
21. B pamkax MexaHu4eckoil KApTHHBI MHPA MaTepusi — 3TO:
1) JMCKPETHOE BEUIECTBO;
2) ToJie;
3) BEIIECTBO U IOJIE;
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
MpeloCcTaBIseTCs B BUJE: pedepara, MPe3eHTAH; U MPU HEOOXOJIUMOCTH COOTBETCTBYIOIIUX
BUICO(PArMEHTOB.
[IpumepHas cxema NpeanoaraéMoro NCCiae 0BaHmsl.
1. BeiGop TeMmsl
1.1. AKTyanbHOCTh BEIOpaHHOM TeMbl (4-5 MpeIoxKeH i );
1.2. CpopmynupoBaTh TeMy U ONPEACTUTD 33Ja4l UCCIIeIOBAHNUS;
2. U3yuyenue nutepaTypsl [0 HHTEpeCYyIoLIel mpobdieme
2.1. Mcropus pa3BUTHS JAHHOTO BOIPOCA B €CTECTBO3HAHUY,
2.2. Ilo3nnuy pa3nu4HbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKas OLEHKA €CTECTBEHHOHAYYHOMU
uHbopMaluu 1O JaHHOW TeMme, conepxaumieiict B CMMU, pecypcax Wurtepnera, B
COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tparcdopmanusi MaTeprasa, O3BOJISIONIAs CBECTH CIIOKHOE K MPOCTOMY;
3. 3akioueHHe.
IIpumepHas TemMaTHKA I OATOTOBKH IPOEKTOB:
OCoOEHHOCTH HAYYHO-TEXHUYECKOH PEBOIIOIUH.
Crienn¢rka Hay4HBIX PEBOJIOLUN 1 HAyYHbIE PEBOMIONNH B XX B.
®dusnueckas kaptuHa mupa (MKM u D/IKM).
[Ipoucxoxnenue, pa3BUTUE U BUbI MATEPUN.
IIpupona Mmukpomupa.
OcHoBHble nonoxennss CTO n OTO u ux posb B COBpEMEHHOM €CTECTBO3HAHUU.
PasButue npeacTaBieHnii O IPOCTPAHCTBE U BPEMEHHU.
SAnepHas sHepreTHka.
XapaKTepuCcTUKA OCHOBHBIX (PU3UYECKUX CUJI U B3aUMOJICHCTBUI.
. Konnenumu camooprannsanuu. CHHEpreTuka.
. I'unoressl mpoucxoxaeHus BeeneHHOM.
. Poxnenue v 3BOIONMS raJakTHK.
. Kuznsb 3Be371 Bo Beenennoit.
. ConmHeyHas cuctema U ee IpOUCXO0KICHNUE.
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15. Ilnanera 3ems.

16. BynkaHbI ¥ 3eMJIETPSICEHUS.

17. Onpenenenue Ku3HHU.

18. I'nnoTe3sl 0 NPOUCXOKACHUH KU3HH HA 3eMIIe.

19. )KuzHp. DTans! pa3BUTH )KU3HU HA 3EMJIE.

20. 'eneTrKka 1 MEXaHU3M BOCIIPOU3BOJICTBA KU3HMU.

21. MyTaniuu 1 uX BUJIBIL.

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

23. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCX0XKIEHNUHN U 3BOJIIOIUH YEIOBEKA.

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

25. Konnenuus Hoochepsl U ee HAydYHOE 000CHOBaHUE.

26. I'nmobanbHbIe 3KOJIOTHYECKHE TPOOTIEMBI.

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 MPENoJaBaTeIIEM.

O0pa3ubl BOIPOCoB [isi co0ece0BAHNS HA MPAKTHYECKUX 3aAHATHAX
Tema: UcTopusi pa3BUTHA €CTECTBO3HAHMS.
Kpatkas uctopust pa3BUTHs €CTECTBO3HAHUS
Onpenenenne NOHATUS €CTECTBO3HAHMUE.
Ucrtopwust pa3BUTHS €CTECTBO3HAHKS HA COBPEMEHHOM dTalle.
Oc00EHHOCTH COBPEMEHHOTO €CTECTBO3HAHMUS.
XapakTepHble YepThl HAYKH.
OTnnyms HayKH OT ApYTrUX oOjacTel 4YemoBeUeCKON AeSITeTbHOCTU: KyJIbTYPbl, PEIUTUH,
bunocodpun.
7. IlpoTnBOpeuHsi 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. Orpunarensusie 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?
AOCom0THA 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 3HAaHUS?
13.  Uewm MeTONI0JIOTHS OTINYACTCS OT METOJIUKU?
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 CUCTEMHAsi OPraHU3alUsl MaTePHH.

A
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1. Kak u3MeHsnmuch mpencTaBieHHs O CTpOCHHMU artoma (Mojenb ToMmMcoHa, miaaHeTapHas
MO/IeJb, CyTh OMBITOB Pesepdopmaa)?

2. MosHO 11 ¢ TIOMOIIbI0 Teopur bopa OOBSICHUTH CTPYKTYypy aTOMOB BCEX JJIEMEHTOB
Tabiuuel MeHneneesa?

3. Kak BBl cebe mpencraBisiere MUKpooObekT? Kak MmoHMMAaTh KOPMYCKYJISIPHO-BOTHOBOM
Tyanu3m?

4. Kakue skcrniepuMeHTHI 10Ka3bIBAIOT CYIIECTBOBAHUE BOJHOBBIX CBOMCTB Y MUKPOYACTHI]
Marepun?

5. Uro Takoe BOTHOBasi PYHKIHsS, B ueM ee cMbIca? CyIIeCTBYIOT M BOJIHOBBIE CBOMCTBA
YaCTHI] OTJICTHHO OT KOPIMYCKYJISIPHBIX?

6. KakoBo coxpepxanue npuHIUIIA HeompeaeaeHHOCTU? B dem 3akitodaercss pasnuuue B

OIIMCaHNH IOBECACHUSA KIIaCCHYCCKHX n KBaHTOBBIX 00BEKTOB? HOquy IIPUHIUIT
HCOMPCACIICHHOCTH CIIYKUT (I)YHI[aMeHTOM KBAaHTOBOHW ME€XaHHKH?

7. ChopmynupyiiTe NPUHLMIT JOMOJTHUTEIBHOCTH M OOBSICHUTE, KaKO€ 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 KapTUHA MHPA.

UYro Takoe «ecTeCTBEHHOHAYYHAsl 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 cozgan 3JieKTpOMarHuTHYIO TEOPHUIO TOJISI?

Kaxk paccmatpuBatoTcs noHsTust BpeMenu u npoctpanctsa B MKM? KakoBo conepxanue
KOHIEMNINH a0COMOTHOCTU (PU3HMUECKOTO IPOCTPAHCTBA U BpeMEHHU?

7.  Tloyemy 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/IS U3 3TOT0, MapaioKC OJIU3HELOB.

10.  KakoBbl cBOlicTBa BpeMeHH, IpocTpaHcTBa? [loueMy MbI yTBEpKIaeM, UTO BpEMS
HeoOpaTumMo?

11. KakoBo conepxanue riasHoro npuanuna OTO.

12.  Oxapakrepusyiite (pyHIaMeHTaIbHbIE €CTECTBEHHOHAYYHbIE TIOHATHUS: MaTEpUs,
IIPOCTPAHCTBO, BPEMsI, B3aUMOAECHCTBHE.

Tema: Konuenuuu BO3HUKHOBeHUs1 M pa3BuTus BeesenHoit

1 Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoiierics Beenennoii?

2 Kaxk Bcenennast Moriia 00pa3oBaThCsi U3 HUUETro?

3 3adeM HY>XHBI TaJaKTUKHU U 3BE3/b17

4 YeM «udepHbIe ABIPHD OTINYAIOTCS OT «OENbIX JBIP»?

S. Kaxue nponeccol unyT B Heapax ['anaktukn?
6
7
8

SIS

KakoBbI OCHOBHBIE KOHUEMIMH IPOUCXOKICHHS 3BE€3IHBIX CUCTEM?
KaxoBo ctpoenue 3emnu?
KaxkoBa ctpyktypa 'anaktuku?
Tema: XumMnueckne npeodpa3oBaHusi BelecTBa.
1 UYro u3yyaeT XUMHUSA U KaKHE OCHOBHBIE METO/IbI OHA UCIOIb3yeET?
2 KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?
3. Kakas cBs3b CyIIECTBYET MEXAy aTOMHBIM BECOM U 3apsIOM siipa aroma?
4 KTo0 1 Kora npenoui Teopro XUMHUUECKOT0 CTPOEHHUSI BelecTBa?
5 Ot xakux (GakTOpOB 3aBUCAT CBOWCTBA BEIICCTB?



6 OT uero 3aBUCUT AMHAMUKA XUMUYECKHUX IIPOLECCOB?

7. Kaxkne BemecTsa Ha3pIBalOT KaTan3aTopaMu’?

8 Kakyro poiib urpaeT kaTaaus3 B 3BOJIIOLMA XUMHUYECKUX CUCTEM?
9 Onuimure OCHOBHbIE XHUMHUYECKHE 3aKOHbl W HUX IPAKTUYECKOE HCIOJb30BaHUE B
XUMHUYECKON TEXHOJIOTUH.

10. Bame nonumanue npoOiaeMbl «XUMUS U SKOJIOTHS.

Tema: I'eostornyeckue konuenuuu. Kocuoe Bemecrso 3emin.
Kaxue mpoOaembl n3ydaroT Hayku o 3emiie?

KakoBa coBpeMeHHast kiaccudukanus Hayk o 3emiie?

Kakwue riaBuslie (0azoBbie) reocteps! 3emian Bam nzectHbl?
Kakue BTropuuHnbie reocepsl CymecTByOT?

KaxoBbl TeH/IeHIIUN COBpeMEHHOM reorpaduyeckoil HayKu?
Kakue y4yeHble BHECIIM 3HAYUTENbHBIN BKJIAJ B Pa3BUTHE HAayK O 3emiie?
TeMa' ®enomen xu3Hu. IIponcxokaenue v YBOJIIOLUSA KU3HH.
Kakue HarpaBiieHus pa3inyaroT B COBpEMEHHOM Onosorun?
KakoBsl 3a1aun Kinaccuueckoit 6uonorun?

Kaxkue 3amauu cTosIT mepes IBOIOIMOHHON OHOJIOTHEH?

Kakue npo0riemsl pemaet Gpu3nko-xumuueckast Ouonorus?
Kakwue nposiBieHus ®u3HU U3ydaeT coOBpeMeHHas Onosorus?

B uém cx0z1cTBO M OTIINYMSI 3BOJIIOLUHN HEKUBBIX U )KUBBIX TEJ?
Yem oTiiMyaeTcs KUBOE OT HEKUBOTO?

TeMa' Konnenuum renernkm.

KaxoBbl KOHIIENIINY TPOUCXOXKACHUS KU3HU Ha 3emiie?

Uem otnmmuaercs JJHK ot PHK?

Yro Takoe ren?

UYem 3aHMMaETCs T€HHAsl NHXKEHEpUs?

Kakoli Bki1aJy B TEOpHIO 3BOTIOIMH BHECIA T€HETHKA?

KakoBa Mozenb npoucxoxaenus xxu3nu AWM. Onapuna?

UYro Takoe o011asi TeOpHst SBOITIOLUH?

TeMa. AnTponorene3. Kakue pazzens! BKIOYaeT B ce0s1 COBpeMEHHasi aHTPOIIOJIOTHUs?
1 Kakue 3agaun pemaeT coBpeMeHHast aHTPOIIOJIOT U ?

2 UTOo MOHUMAIOT O] aHTPOMOTEHE30M?

3. B 4eM cymiHOCTh aHTPOMOJIOrHYECKOTo NpUHIUIA?

4

5
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KaxkoBa nocnenoBaTeIbHOCTh CMEHBI BUAOB CEMENCTBA TOMUHU?
Yrto Takoe OMOIOrHYEeCKUN BUI?

Tema: B3aumopeiicTBue NpUPoOabI U 001IeCTBA.

KaxoBbl ocHOBHBIE BBIBOJIBI yueHus BepHaackoro o 6uocdepe?

KaxoBa poiib )KMBBIX OpraHU3MOB Ha 3emiie?

B 4eM nposiBiisieTCs reoJornuecKasi 1esTebHOCTh JKUBBIX OPTaHH3MOB?
M3 xakux 37€MEHTOB CKIaJbIBaeTcst Ouocepa’?

KaxoB BemecTBeHHbIN cocTaB 6nocdepn?

Kakue ¢pynkumu BeimonusieT 6uocdepa?

UYro Takoe KOHUEMNIHS KOIBOIIOLUN?

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

KakoBa cTpykTypa COBpeMEHHOM 3K0JI0run?

KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH, C(OPMYITHPOBAHHBIE B IKOJIOTHU?
Kakue ocHOBHBIE 3K0JIOTHYECKHEe TPOOIEMbI CTOAT MEepel YeTI0BEYECTBOM?
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5. Y4eOHo-MeTOOMYeCKOE o0ecnieYeHNe M IVIAHNPOBAaHNE CAMOCTOATE/ILHOH PadoThl
CTY/IEHTOB.
Tabmuua 3



Tembl

®opmsbl CPC, BkiII0O4asi TpeOOBaHUS K NMOATOTOBKE K HUM

2

3

Monayns 1

Oransl pa3BUTUS
€CTEeCTBO3HAHUS

1) U3yuenue matepuana. 2) BeinmonHeHue 3agaHuii ceMuHapa. 3)
CocraBieHue cxeMm, TaOuuI [UId CHCTEMaTHU3alUU Yy4eOHOTo
matepuana. 4) [loaroroBka Kk TECTUPOBAHUIO 10 TEME.

1. IlonroroBuTh rpaduueckoe H300paxKeHHe CTPYKTYpbl TEKCTa
(cxemy) 1o Bompocy: «BHYTpeHHSSI CTPYKTypa M KIacCHUPUKAIHS
COBPEMEHHBIX Hayk» (cocTaBUTh cxeMy «Kitaccudukanus Hayk» U
PacKphITb  XapakTepHble  4YepThl  HAyKH  (CHCTEMHOCTb,
JIOCTOBEPHOCTb, KPUTUYHOCTb, 00I11€3HaYMMOCTb,
PEEMCTBEHHOCTh, MPOTHO3UPOBAHHOCTD, JIETEPMHUHUPOBAHHOCTH,
(parMeHTapHOCTb, YyBCTBEHHOCTb, HE3aBEePIICHHOCTD,
paroHaIbHOCTD, BHEMOPAJILHOCTD, 00€3TMYEHHOCTb,
YHHUBEPCAIBLHOCTD U AP.).

2. IlogroroButk mokaaf mo Borpocy: «Hayka: 61aro wim 35107.

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

OCHOBBI
METOJIOJIOTUN HAYKHU

1) U3yuenue marepuana. 2) BeinonHeHue 3agaHuii ceMuHapa. 3)
CocraBieHue cxeMm, TaOJIuI [UId CHCTEMAaTHU3alUU y4eOHOTO
matepuaina. 4) [loaroroBka Kk TECTUPOBAHHIO TIO TEME.

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

2. IlpuBectn nmpuMep  €CTECTBEHHOHAYYHOM  TEOpUU U
NpOaHAIM3UPOBATh: Kakue (aKThl, THUIIOTE3bI JIEXKAT B OCHOBE 3TOM
TEOpUHU;  Kakue  HaydyHble  MOJENH, 3aKOHbl  (YacTHBIE,
(yHIaMeHTaJlbHBIE)  WCHOJB3YyeT  3Ta  TEOpHs;  KaKOBBI
[I03HaBaTeJIbHbIE BO3MOXHOCTH 3TOM TEOPHH.

Mogyab 2

CTpyKTypHBIE
YPOBHH U CUCTEMHAst
OpraHu3aIus
MaTepuu.

1) NU3yuenue matepuana. 2) BreimonHenue 3agaHuii cemuHapa. 3)
CocraBieHue cxeMm, TaOJIWI[ [UId CHCTEMAaTHU3alUU Y4eOHOTO
Matepuaia. 4) [loaroroBka Kk TECTUPOBAHHIO IO TEME.

1. TloaroroBuths rpadpuueckoe H300paKeHHE CTPYKTYPHI TEKCTa
(cxemy) mo  Bompocam: A)  «CTpyKTypHOE  CTpPOCHHE
MaTepHaJIbHOrO MUPa» U MOKAXKHUTE B HEW CTPYKTYPHYIO HEPAPXHIO
oobekToB; b)  CocraBpTe cXeMmy, B KOTOPYIO OBl JIOTUYHO
YKJIQJIBIBAIMCH BCE (POPMBI CYIIECTBOBAHUSI MATEPUH.

dusnueckas KapTHHA
MHpa.

1) U3yuenue matepuana. 2) BeinonHeHue 3agaHuii cemuHapa. 3)
CocraBneHue cxeM, Ta0null A CHCTEMaTu3allid Y4eOHOro
matepuana. 4) [loaroroBka Kk TeCTUPOBAHUIO 110 TEME.

1. IToaroroBUTH COOOIIEHUS 10 BOIIPOCAM:

A) «IlonsiTHE TPOCTPAHCTBA U BPEMEHIY;

b) «IIpoctpancTtBo u Bpems B CTOw;

B) «OTO 0 npocTpaHCTBE U BPEMEHNY.

Konnemmumu
BO3HUKHOBEHUS U
pa3BuTHUs
Bcenennoii.

1) U3yuenne matepuana. 2) Beinonnenue 3aganuii ceMuHapa. 3)
CocraBieHue cxem, TabIuIl Ui CUCTeMaTU3aluu y4eOHOTro
Mmatepuana. 4) [loaroroBka Kk TECTUPOBAHUIO IO TEME. 5)
IToaroroBka MUHHU-IPOEKTA MO TeMe (TO0KJIa/1a, IPE3CHTALIH).

Monyns 3




XuMH4ecKkre
npeoOpa3oBaHUs
BemectBa. KocHoe
BEIIECTBO 3EMIIH.

1) Usyuenue martepuana. 2) BrinmonHenue 3agaHuii cemuHapa. 3)
CocraBnenue cxeM, Ta0nuil [ CHCTEMaTU3alldd Y4eOHOro
matepuaina. 4) [loaroroBka Kk TECTUPOBAHUIO TIO TEME.

1. ITpuBecTn KOHKpETHBIE MPUMEPHI (YPABHEHHSI XUM. PEAKIIHi)
OTpaXarolllie CyTh: BIUSHUS MPUPOJIbI PEArUPYIOIIUX BEIIECTB HA
CKOPOCTb XHM. PEaKIMH B 3aKOHE JEWUCTBYIOIIMX MAacc; MpaBHiia
Bant-I'odda B xum. kuaeruke; npuHimna Jle-Illarense.

denoMeH KU3HU.
[Ipoucxoxnaenue u
SBOJIIOLUS KU3HU.

1) U3yuenne matepuana. 2) BeinonHeHue 3agaHuii cemuHapa. 3)
CocraBnenue cxeM, Ta0null A CHCTEMaTu3allud Y4eOHOro
marepuana. 4) IloaroroBka K TECTHPOBAHHUIO TIO TeMe. J)

I'eneruka. [TogroroBka MUHHU-TIPOEKTa IO BOIIpOcaM TeMbI (JIOKIIAJa,
npeseHtauuu). 6) Mctopuss pasBUTHS JAaHHOTO BOIIpoca B
ectectBo3Hanuu; 7) [lo3UIMKM Pa3AMYHBIX YUYEHBIX MO JaHHOMY
Borpocy; 8) OueHnBaHuEe TOCTOBEPHOCTH U KpPUTHUYECKas OILCHKA
€CTECTBEHHOHAYYHOU uHpOpMaLIUU 1o JTAHHOM TEME
coaepxkameiicas B CMU, pecypcax NHTepHeTa, B COBPEMEHHOM
UH(POPMALMOHHOM MTPOCTPAHCTBE B IIEJIOM.

AHTpoOIoreHes. 1) U3yuenne matepuana. 2) BreimonHeHue 3agaHuii cemMuHapa. 3)

BzaumoneiictBue CocraBneHue cxeMm, TaOJIUI[ I8 CUCTEMaTH3aIMU Y4eOHOTro

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

oO1ecTna. [ToaroroBka MUHH-TIpOEKTA (AOKIIA/1A, TPE3CHTAIUN):

Breimonnenne paboThl (MUHM TIPOEKTa) BKIOYAeT B ceOs
CIICAYIOUINE ATalbl: BBHIOOP TEMBI, MOAOOP M CHUCTEMATH3AIHIO
MaTepHaJOB HAYYHO-HCCIICIOBATEIBCKOM JTUTEPATyPhI, BHIICICHUC
BXHBIX MOMCHTOB HCCICIOBaHWN 10 W30paHHOW Teme,
CaMOCTOSITENIbHOE ~ OCMBICIICHHE CTENCHH WM3YYCHHOCTH WM
JTUCKYCCHOHHOCTH TPOOJIEMBI HWCCIICIOBAHMSI, CAMOCTOSTEIHHBIN
aHallM3 Marepuaia; CTPYKTYpUpOBaHUE MaTepHalia, COCTaBIICHHE
IUIaHA CaMOCTOSITENIFHOTO MCCIIEIOBAHMUS, N3JI0KEHNE MaTepualia B
COOTBETCTBUM C TYHKTAaMH IUTAaHA W JIOTMKOH pPa3BUTHUS MBICIH,
odopmiieHHEe PabOTEHI.

6. IIpomexyTouHas aTTecTalMA MO JTUCHUILINHE (MOAYJIIO)
6.1. OueHoyHnble MaTepHaJbl AJS NPOBEJCHHUSA INPOMEKYTOYHOH ATTECTALMM IO

AMCUUIJIMHE (MOAYJII0)

®opma npoBeNCHMsI NPOMEKYTOYHOW AaTTECTAlMM IO JUCLUIUIMHE — YCTHBIM OTBET.
Hwxe nmpuBeneH npuMepHbIN IEpedyeHb BOIPOCOB IS ITOTyYEHUS DK3aMEHa.
Bomnpocs! k 3xk3aMeny

1. [Ipenmer u cTpykTypa ecrecTBO3HaHUA. ECTECTBO3HAaHME KaK HepapXHsl HAYK O IPUPOJE.
2. Hcropus ecTecTBO3HAHUA U €€ OCHOBHBIE ATAIIbI.
3. EcrecTBeHHOHay4YHasi U TyMaHUTapHas KyJabTypbl. Criennuka eCTeCTBEHHOHAYYHOTO H

TYMaHUTAapHOI'O 3HAHUA. Hpo6neMa HHTCIrpallui CCTCCTBCHHOHAYYHOI'O W TYMAHUTAPHOI'O
3HaHH.

4. HayuHble MEeTO/IbI U KPUTEPUU HAYYHOCTH.

5. CTpyKTypHbIE YPOBHH OpraHU3alluy IPUPOIBL.

6. dusnueckue KapTUHbl MHpa: MEXaHM4YecKash KapTMHA MHUPA; 3JIEKTPOJMHAMHUYecKas
KapTHHA MHUpa; KBAaHTOBO-I10JIEBasi KAPTUHA MUPA.

7. Muxkpomup. DBOJIOLUSA NPEACTAaBICHUH O CTpOeHHHM aToMOB. CTpOeHHE aTOMOB M HX

anep. lIloctynatel bopa. Crpoenue aromuoro szapa. KopmyckynispHO-BOJIHOBOM Iyaiau3m
BellecTBa B MHMKpooObekTax. [IpuHumn HeompeneneHHocTH IeiizeHOepra M NpUHLIUI
JOIIOJTHUTCJIBHOCTHU B KBAaHTOBOM MEXaHHUKE.
8. @DyHaaMeHTaIbHbIE B3aUMOACHCTBHSL.



9.

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

3aKOHBI COXPAaHEHUS U MPUHIUI CHMMETPUH B €CTECTBO3HAHUHU.
JluHamuueckre U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B IIPUPO/IE.
OcHosHble nToJiokenuss CTO, OTO.
[Tpoucxoxnenne Beenennoit. Moaens ropsiueit Beenennoit. MudasiimonHas MoaeIb.
Pacmmmpenue BeeneHHoOH (KpacHOE CMELIEHUE).
Crtpykrypa Beenennoii. Kpynnomacmrabnas oqHopoiHOCTh BeeneHHOM.
CoBpeMeHHbIe MPeICTaBICHHS 00 IBOIIOIIMU 3BE3/I.
YPOBHU XUMHUYECKOTO 3HAHUS, 3TAIbl Pa3BUTHUS, TEOPHH.
[puniun Bo3pactanust sHTponuu. MakTopsl U peakIMOHHAs CIOCOOHOCTh BEIIECTB.
OO6mas xapakTepucTUKa IUIaHeThl 3emuisl. ['eonornyeckas mkana BpemeHH. CTpoeHue

3emin.

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

25.

Opoumonust 3emid. KoHIenus TeKTOHUKY JTUTOC()EPHBIX TLUTUT.

OnpeneﬂeHHe JKU3HU. | MII0TE3HI O MMPOUCXOKACHUU KU3HU.

Teopuu 3BOMIONIMN OpraHUYECKOro Mupa. MHOTOOOpa3ne GopM KU3HHU.
['enHble U KJIETOUHBIE MEXaHU3MBL. 3aKOHBI MeHiensl.
YenoBek — (hU3M0IIOTHSI, 370POBHE, TBOPUECTBO, IMOIIMH, PAOOTOCTIOCOOHOCTD.

Konnenmuss Ouocdepsl u Hoocdepbl; KOHLEMIMHM 3KOJOrHU. [J00anmpHBIE HKOII.
POOJIEMBI.
Cunepreruka. Camoopranuzanus B kUBoM M HexxuBod npupoge. Mnen W.Ilpuroxuna,
I".Xakena, M.Jiirena.

6.2. Kpurepumn oueHMBaHUs KOMIIeTEHIM A

Tabmnumna 4

KapTa kpuTepueB olleHUBaHUSI KOMIETEHIINI

Ne | Kox u | MaaukaTopsl O1ieHOYHEIE Kpurepuu onennBanus
I/l | HAUMEHOBaHHUE JOCTHIKEHHUS MaTepHaIbl
KOMIICTCHITUI KOMIICTCHITUI,
COOTHECEHHBIE c
TUTAHUPYEMBIMU
pe3yabTaTamMu
00y4eHUs
1 VK-1. 3HaeT 6a3zoBrle | TecToBEIE 3HaeT 0a30Bbl€ MOHATHSI U
Cnoco0Oen IIOHATHS U | MaTepualbl, KOHIICTIIUH, COCTABJISIOIIHC
OCYIIIECTBIIATh KOHIICIIIINH, Bomnpocsl K | ocHoBy EHKM.
IIOWCK, COCTABJISIOIIHC 9K3aMEHy Ixana oyernusanus:
KPUTUYECKUI OCHOBY 61-75 % -
aHAJIM3 U CUHTE3 | €CTECTBEHHOHAYYHOI YAOBJIETBOPUTENBHO;  76-90
nH(popmanuu, KapTHUHBI MUpA. % — xoporo;
MIPUMEHSITh Ymeer 91-100 % — oTim4HO.
CHCTEMHBIHI OCYIIIECTBJISATh MOUCK | YUEOHBIHN VYMeeT OOBSACHHUTL SBJICHHUS U
IOJIXOJ JUIsL | HEOOXOAUMOI MUHHU-TIPOCKT: | MPOIECChI, MPOTEKAIONIUE B
perieHus uHbopMaIuu B | Bonpocsr K | IpHpoAe ¢ HAyYHOH TOYKH
IIOCTABIICHHEIX o0racTu dK3aMEHy 3peHUsI; TOYHO TMPEJICTaBUTh
3a1a4 €CTECTBEHHBIX HayK Hay4YHbIC 3HAHUS B YCTHOU H
coaepxKaniencs B MCbMEHHOMH bopme,
UH(OOPMAITMOHHOM dbopmyupoBaTh pe3yJbTaT;
MPOCTPAHCTBE u myOIMYHO MPEICTaBUTh
yMEET  KPUTHYECKH COOCTBEHHBIC PE3YIIbTATHI.
ee OLICHUBATh Ixana oyernusanus:
(MokeT  paznMyaTth «3aumeHo» - NTEMOHCTPUPYET
Hay4HbIC u IIOHUMaHUe UCCIeayeMOn
TICEB/IOHAYYHbIE po0JIeMbl, YIEOHBIH TTPOSKT




NIpEACTABICHUS 0 HOCUT apryMEHTUPOBAHHBIN

pUpo/IEL). xapaktep, odopmieH B
COOTBETCTBUHN C
TpeOOBAHUSIMU.
«He  3aumeHOo» -  He

chopMynupoBaHbl IEIb W
3aJaun y4eOHOH MpPOEKTHOMN
paboThl, TEMOHCTPHUPYET HE

MMOHUMAHUE HCCIIeyEMOM
poOJIEMBbI, POEKT HOCUT HE
apryMEHTUPOBAHHBIN
Xapakrep, UMEIOTCS
HEJIOCTaTKU B 0pOpMIICHHUH.
CoOecenoBanue | CriocodeH 00BSACHUTH
HA  CEMHHAape | MPOIECChl, MPOTEKAIINe B
WK claya | Ipupojie C HAyYHOUW TOYKHU
KOJUIOKBUYMa | 3PCHHSIL.
0 MOAYJISIM lkana oyenusanus:
Bormpocsr K | 3aumeno - IIE@MOHCTPUPYET
HK3aMEHy NOHMMaHUE  OOCYyKIaeMoun
poOJIEMBI, BBICKA3bIBAET

COOCTBEHHOE CYXICHHE IIO
BOIIPOCY, apPryMEHTHUPOBAHO
OTBEYAET Ha BOIPOCHI.

He 3aumeno — He TIOHHUMAET

CYTh paccMmaTpuBaeMoit
poOJIEMBI, HE MOJKET
BBICKA3aTh THITIOBOE

CYXKJEHHE IO BOIpPOCY, HE
OTBEYAET Ha BOIIPOCHI.

7. YueOHO-MeTOoAMYeCKOe U HH(POPMALMOHHOE o0ecrneyeHue JUCHUNIMHBI (MOIYJIs)

7.1 OcHoBHas1 TUTEpaTypa:

1. Py3aBun, I'. W. Konnernuu coBpeMeHHOT0 ectecTBo3HaHus: YueOuuk / .M. Py3aBuH.
- 3-¢ m3a., crepeorunt. - Mocksa : HULl UH®PA-M, 2014. - 271 c. (Bricmee obpa3oBaHue:
bakanaBpuar). ISBN  978-5-16-004924-3. -  Tekcr:  anektponHsli. -  URL:
https://znanium.com/catalog/product/454162. — Pexxum mocTymna: mo moimnucke.

7.2. JlonoiHMTEIbHAS JIUTEpaTypa:

1. Pomanos, B. I1. KoHuenuuu coBpeMEHHOTO €CTeCTBO3HAHUS.: YueOHOe mocoOue it
crynentoB By3oB / B.II. PomanoB. - 4-e u3a., ucnp. u gom. - MockBa : By3oBckuii y4yeOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snekrpoHHsid. - URL:
https://znanium.com/catalog/product/256937. — Pexxum noctyma: 1o NOJIHCKE.

2. OctpoBckuii, . B. Konneniuu coBpeMeHHOTo ecTecTBO3HaHus : y4e0. mocodue / O.B.
OctpoBckuii. — Mocka : By3oBckuit yueonuk : UHOPA-M, 2019. — 141 c. — (Bsicuiee
oOpaszoBanue: bakanaBpuar). - ISBN 978-5-9558-0593-1. - Tekcr: anextponusiid. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1mo morcKe.

7.3 UnTepHeT pecypcehbl: HE UCTIOJIb3YIOTCS.

7.4 CoBpemeHHble TnpodeccHOHANIbHbIE 0a3bl JAHHBIX W HH(OPMALMOHHbIE
CIPABOYHbIE CHCTEMBI:

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

o 3HaHuyM - https://znanium.com/



https://znanium.com/
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

IPR BOOKS - http://www.iprbookshop.ru/

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

MesxBy30BcKast aekTponHas oubmuorexa (MOB) - https:/icdlib.nspu.ru/
Hammonanwsuas snextponnas oubnuoreka (HOB) - https://rusneb.ru/
Hguc - https://dlib.eastview.com/

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

8. Ilepeuyenr WHPOPMANMOHHBIX TEXHOJIOTHH, WCMOJIb3yeMbIX MPH OCYIIECTBJICHUH
00pa30BaTEJILHOIO Mpolecca Mo AMCHUIInHe (MOLYJII0):
— Jlunen3snonnoe I1O, B TOM 4uciIe 0Te4eCTBEHHOT0 MPOU3BOACTBA:

[TnaTdopma nmst anekTpoHHoro odoydeHus: 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 TectoB 2.5
(Keepsoft), Adobe Design Premium CS4, ABBYY Lingvo x3 MHorosi3siuHas Bepcusi, ABBYY
FineReader 10, PROMT Standard 7 TUTAHT

— CBo0Ooano pacnpocrpansiemoe [10, B TOM 4ncie 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 MynbTuMeauiiHble yyeOHble ayJJUTOPUU JJIsl MPOBEJCHUS 3aHATHH JEKIMOHHOIO THIIA
OCHAIIEHbl CIEIYIOIMMMHA TEXHUYECKUMHU CpeICTBaMU OOy4eHHS U 000pYyJOBAHHEM:
yueOHasi MeOelb, 10CKa ayIUTOpHAsA, MyJIbTUMEAUNHOE MPOEKIIMOHHOE U aKyCTUYECKOe
obopyjoBaHue, TepcoHANbHBIM KommbioTep. Ha IIK ycraHoBiieHo ciemyroriee
nporpamMmHoe oOecneuenue: Oc¢ucnoe I1O: onepaumonnas cucrema MS Windows,
opucueii maker MS Office, mmarpopma MS Teams, oducheni maker LibreOffice,
antuBupyctHoe 10 Dr. Web.

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

e MynbTuMenniiHble y4eOHbIE ayJUTOPUU IJIs IPOBEACHUS 3aHATHI CEMHUHApCKOIo THIA
OCHAILIEHB! CIEAYIOUIMMHA TEXHUYECKUMH CpEACTBAMH OOydeHHUs M 000pyIOBaHHEM:
yuebHas Mebenb, J0CKa ayAUTOpHAsl, MyJbTUMEIUIHOE MPOEKIIMOHHOE U aKyCTHYECKOe
obopynoBanue, mepcoHanbHbI KommbioTep. Ha IIK ycranoBmeHno 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


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

