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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 aHAJIN3UPOBATh (Moxer paznuyaTh Hay4HbIC u
TNICEBJIOHAYYHBIE MPEACTABICHUS O IPUPOJIE).
2. CTPpYKTYypa ¥ TPYAOEMKOCTb AUCHUIIIHHBI
Tabmuna 1
Bupn yueonoii padornl Bcero uacos Yacos B cemecTpe:
(akageMHYeCKHE YaChl) 180 akan. yacos
3 cemectp

O0mmii 00beM 3a4. ell. 5 5

yac 180 180
N3 nux:
Yacobl ayquTOpHOI padoThl 60 60
(Bcero)
Jlexumu 20 20
[IpakTUueckue 3aHsATUs 40 40
JlaGopaTopHbie 3aHITH - -
Yacel BHeayIMTOPHOM padoThl, 120 120
BKJIIOYasi CAMOCTOATEJIbHYIO
padoTy 00y4arnierocsi
Bua npomexyTouHoii IK3aMeH IK3aMeH
arrecraumu (3auer, qud. 3ayer,
K3aMeH)

3. Cucrema onieHUBaHUSA




OneHnBaHMe OCYIIECTBISETCS B paMKax OalIbHOM  CHCTEMBI, pa3paboTaHHOU
npernojaBaTesieM M JOBEJCHHOM J10 CBENEHHs OOydYaloIlMXcsi Ha TIEepBOM 3aHATHUU.
MaxkcuManbHOE KOJMYECTBO OalljioB, KOTOpPhIE MOXKET HaOpaTh CTYACHT B XOJEe H3YUYCHHS
mucuuriuebl, coctaBisier  100. Ilo pasHbiM  gopmMam  KOHTpOJdsl OaibHBIE OLIEHKH
pacripenienoTcss cienyomuM o0pa3oM: cobeceqoBaHue mnmo TtemMam Kypca 0-16 6Gamios;
BBITIOJIHEHHE Yy4ueOHOro MuHHU-TIpoekTa — 0-34 Gamia; TectupoBaHue mo temaMm kypca — 0-50
0aoB.

[Tpu Habope cryaeHToM 60see 60 GaIOB OIEHKA 332 MPOMEKYTOYHYIO aTTECTAIIUI0 MOYKET
ObITh BBICTABIICHA AaBTOMATHUYECKH COTJACHO CIEAYIOIUM KpuTepusm: 61-75 OaminoB —
YIOBJIETBOPUTENHHO; 76-90 6amnoB — xoportro; 91-100 6ay10B — OTJIMYHO.

CtyneHTsl, HabpaBIIKe MO TEKyIEMYy KOHTPOJII0 MeHee 61 OansioB, a Takke He COTJIaCHbIE
C UTOTOBOM OIIEHKOHM, MOJIyYEHHOW MO pe3ysibTaTaM TEKYIIEro KOHTPOJS, CHAIOT JK3aMEH B
yCTHOH (opme.

4. Copep:xkanue JUCHUNIHHBI
4.1. TeMaTHyecKN NJIAH JUCHHUILINHBI

Tab6muma 2
Ne | HammeHnoBaHue TeM u/Wm O0beM AuCHMILIMHBI (MOIYJIS), Yac.
pasaenoB Bcero Bunne! aynnTopHoii padoThl B 4ac. Unete  Buuwl
KOHTaKTHOHU
padoTh
Jlexuun [IpakTnueckue JlaboparopHsie
3aHATUA 3aHATH
1 2 3 4 5 6 7
Mopnyinsb 1
1 Beenenue. EctecTBO3HaHNE Kak 4 2 2
(eHOMEH KYJBTYPBI.
2 | Dransl pa3BUTHUS €CTECTBO3HAHMUS 4 2 2
3 OCHOBBI METOJIOJIOTHH HAYKH 4 2 2
Moayns 2
4 | CTpyKTypHBIE YPOBHU U CUCTEMHAsI 6 2 4
OpraHu3alusl MaTepUu.
5 Puznueckas KapTUHA MUpa. 6 2 4
6 Konrenmuu BO3HUKHOBEHUS U 8 2 6
pa3zButusi BeeneHHOM.
Monyns 3
7 | Xumuyeckue npeoOpa3zoBaHus 8 2 6
BemiecTBa. KocHoe BemecTBo
3emiu.
8 ®enomeH xu3Hu. [Ipoucxoxaenue 12 4 8
1 3BoJTONHMs Xu3HU. KoHmenmn
TCHETHKH.
9 | Anrtponorenes. Bzaumoneiicteue 8 2 6
TIPUPOJIBI M 00IIECTBA.
HTtoro (yacoB) 60 20 40

4.2. Conep:xaHue TUCHHUILIMHBI 10 TeMAaM.

4.2.1. Conepsxkanme QU CHUILIHHBI.

Monayas 1.

Tema 1. Beenenue. EcrecTBo3HaHUe KaK (peHOMEH KYJIbTYPHI.

EcrecTBO3HaHME Kak »3JEMEHT MHUPOBO33peHUs. (OCHOBHBIE MCTOPUKO-KYJIbTYPHBIE
MPEINOChUIKM W 3aKOHOMEPHOCTH pPa3BUTHSl €CTECTBO3HaHMs. EcTecTBEeHHOHay4Has U
ryMaHUTapHas KyJbTypa. B3auMozpelcTBHE €CTECTBEHHBIX UM TyMAaHMTapHBIX  HayK.
Knaccudpukamms nayk. [uddepeHnmanus w wHTErpanys Hayk. MecTo HayKH B CHCTEME
KyJbTYpBI U €€ CTPYKTYpa.

Tema 2. ITanbl pa3BUTHS eCTECTBO3ZHAHUS.
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OO0masi ucTtopusi €CTEeCTBO3HAHMS. AHTUYHOCTh, Hatypduiocodus. [lepBeie HaydHBIE
nporpammbl: 1 - Maremartuueckass mporpamma Ilmatona, I[ludaropa; 2 - KopmyckymsipHo-

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

TeJIMOLICHTPUYECKON CHUCTEMbl MUpPa M YUYEHHS O MHOXKECTBE MHUPOB, CO3/IaHUE KJIACCHYECKOM
MEXaHUKH M DKCIEPUMEHTAJIBHOIO E€CTECTBO3HAHUSA, DPOXKICHHE MEXAHUCTHYECKOM KapTHHBI
mupa. EcrectBo3nanme B XVII-XVIII Bekax. DBOMIOLMOHHBIE UAEH B €CTeCTBO3HaHWUU 18-19
BeKOB. OTKpbITHE (yHIAMEHTAIbHBIX 3aKOHOB M Teopui. llpeamocbuiku  KpymieHUs
MEXaHHCTUYECKOTO €CTECTBO3HAHHUS, pPa3BUTHE HAYYHO-TEXHUYECKOro Imporecca. Pa3Butue
COBpEMEHHOr0 ectecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO10JIOTHUH HAYKH.

CymHocTts HayuHOro no3HaHus. Hayka m HayuHoe 3HaHMe. [lo3HaHme Kkak mpornecc
OTpakeHUsl JAeicTBUTENbHOCTH. Kputepun u HOpPMBI OTIpaHUYEHHS HAYYHOTO 3HAHUSA:
NPUHIUNBL Bepupukanuy, GanbcuuKauyl M paluoHaJIbHBIN NpUHUMI. Buabl cpeacts u
MeTo/I0B Haykdu. CTpyKkTypa U YpPOBHM HayuyHOro mnosHaHus. OOmiee MOHSITHE O METOJeE.
XapaKkTepuCcTUKAa OCHOBHBIX METO/0B HayKku. OOIIeHay4YHbIE METOAbI 3MIIUPUYECKOIO YPOBHS
no3HaHus. OO1eHayyHble 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 marepuu.
OCHOBHbBIE XapaKTEPUCTUKU AJIEMEHTApHbIX YacTHll. TUmbl (U3MYECKOTO B3aWMOJEUCTBUS B
IIPUPOJIE. 3aKOHBl COXpPAaHEHHMs M NPHUHLUI CHUMMETPUM B €CTECTBO3HaHWU.  [IpuHIMI
CUMMETpPHUU U 3aKOHBI COXpaHeHus B npupojae. OCHOBHbIE 3aKOHBI IPUPOBI B TEPMOJAUHAMUKE.
IlepBoe Hauano TepmoauHamMuku. [lonsaTue suTponnu. Bropoe Hayaio TepMOIMHAMUKN

CuHepretuka Kak HayKa O CaMOOpraHM3alMd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzaiuu. CaMoopraHmszanus 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 TOHATUS M mosioxkeHus. OoOuiue
IpeJCTaBIeHUs] 0 MaTepuu. MexaHUCTHYecKas KapTHHA MHUpa U ee 0COOeHHOCTH. JlucKkpeTHas
(xoprmycKyJsipHasi) MOJENb PEaJbHOCTH, KOHLEMIUS aOCOJIOTHOTO MPOCTPAHCTBA U BPEMEHH,
IPUHLKI ~ JeTepMUHM3MA. 3aKkoHbl JBWkeHMs. [lpuHnmn  nanbHozpeWcTBhda.  Teopus
AJIEKTPOMArHUTHOTO TOJIS U KPU3UC MEXaHUYECKOM KapTUHBI MUpa. DJIEKTPOMarHUTHAsI KapTUHA
Mupa, GOopMHUpOBaHHUE MOJIEBON (KOHTUHYAJIbHOM) MoJienu peanbHOCTH. [loHATHE BeposTHOCTH,
MPUHLNIN  OMU3KOJACHCTBUS, peNAUUOHHAsE (OTHOCHTENIbHAs) KOHUENIMS MPOCTpaHCTBA U
BpemeHH. KBaHTOBO-TION€Bas kapTHHa Mupa. Ee OCHOBHBIE MOHATHS, monoxeHus. KBanToBo-
MOJIEBbIE  TIPEACTaBlIeHUs O MaTtepuu. IIpuHUOMN — HeompeAeNeHHOCTH U NPHUHIIMII
JIOTIOJIHUTENBHOCTH. PensaTUBUCTCKAs KapTUHA MUpa.

PazButne mpeacraBieHunii o matepud. Buapl, CBOWCTBA M CHOCOOBI CYIICCTBOBAHUS
matepun. OCHOBHBIE ()OPMBI JIBHKEHUSI MaTepuu. Pa3BuTHe MpeacTaBIeHUN O MPOCTPAHCTBE U
BpeMeHU. Pa3BuTue nmnpencraBieHUH O JBWKEHUM H O B3aUMOJCWCTBHUM. IJBOJIOIUSA
npeJcTaBiIeHuit o mpocTpaHcTBe U BpeMeHu. [IpoctpanctBo u Bpems B CTO. OOGmas teopus
OTHOCHUTEIBHOCTHU O MPOCTPAHCTBE U BPEMEHH.

Tema 6. Konuenuun BO3HMKHOBEHHS U pa3sBUTHsA BeesleHHOM.

O6mas xapakrepuctuka Bcemennoit. Kocmudeckue paccTossHUS W MaciiTadbl,
aCTpOHOMHUYECKasl €AMHMIA, CBETOBOW roj, mapcek. KocMosornueckue monenu BceneHHOI.
Kocmonornueckne mnoctynarel. CranvoHapHas wmojenb Bceenennod OitHmrteinHa. Error:
Reference source not foundMogens pacmmpstomeiics Bceenennoit  A.A.®dpuamana.
OO6napyxeHue siBleHUs pa3deranHus rajmaktuk J.Xab0nom. Popmyna Xabbna. JlonmomHeHue
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KoHIenuu bospmoro B3peiBa Teopueld MHOIAIMH. AHTPONHBIA HPUHIMI B KOCMOJIOTHH.
O6mras xaptuna Bcenennoi. Ctpykrypa Bcemennoit. Hama ramaktuka. [[pyrue ramakTHKH.
CoBpeMeHHbIE NPEICTABICHUS O POKJIEHUU U 3Botouuu 3Be3a. ConHeuHas cuctema. CosHIE.
Crpoenne ConHeuHOM cucTeMbl. l'mmore3a mnpoucxoxaeHuss COJIHEYHOM  CHCTEMBI.
ACTpPOHOMHYECKHUE YCIOBHS, HEOOXOAUMBIE JJIS CYIIECTBOBAHUS JKU3HU Ha IUIaHeTe (B Ipeaeax
CosHeYHO! CUCTEMBI)

Monayas 3.

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

HcTtopuueckue acniekTsl CTaHOBJIEHUS XUMUH. CriennpuKa XMMUYECKOTO 3HAaHUSA. XUMHUS
KaK HayKa, ee 11eJi1, 3a7a4i, OOBEKThl HCCIEA0BAHUMN, POJIb B KU3HU YEJIOBEKa U MECTO B HayKe.
VY4eHne 0 coOCTaBe BEIIECTBA M YPOBEHb CTPYKTYpHOM XUMHH. XHMHUYECKHE IPOLECCHI,
CaMOOpraHu3alusl XUMHUYECKUX CUCTeM. XHMHMUYECKHE SJIEMEHThl M B3aUMOJCUCTBUS MEXKIY
HumH. Co3JjaHKe MEePUOIMIEeCKOro 3aKOHa (CUCTEMBI). 3aKOH MOCTOSHCTBA cocTaBa. BerecTBa u
cmecu. Knaccuduxanus BemectB. CTpyKTypa XUMUYECKUX COCTUHEHHUM, YUEHHE O XUMUYECKUX
nporeccax. Heopranuueckue W OpraHMyeckue BeIIeCTBA, WX oOpa3oBaHHMEe B Mpoliecce
r7I00aJTbHOW HBOJIIOLMU, POJIb B MPHPOJAE. XUMHUYECKHE 3JIEMEHTHI, PaclpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOpBIX OCHOBHBIX 3nemeHToB (H, O, C, N, S, P). I'pynnbel xumuyeckux
3JIEMEHTOB. XUMHUYECKasl IBOIOLUS 3EMIIH.

Tema 8. ®enomen xxu3uu. Ilpoucxoxxaenne u 3Bo0onusA ;ku3HU. I'eHeTHKA.

CoBpeMeHHbIE KOHIICTIIUU MPOUCXOKIEHUS, PA3BUTHSI U CYIIHOCTH >Xu3HHU. [Ipobinema
CYLIIHOCTH W ONpEACNeHUs XU3HU. XHUMHUYECKHH CcOCTaB >KMBOM Martepun. KoHuenumuu
BO3HUKHOBEHUS KM3HU Ha 3emJe. ['nnoressl Ouorenesa. I'unoreza abuorexnesa. DBONIOIIMOHHAS
Teopust. OCHOBHbBIE 3Tanbl OMOXMMUYECKOH 3BoMIONMU. CTpPYKTypHBIE YPOBHHM OpraHHU3alUU
XKUBOM MaTepuu, GopMbl ku3HU. CBONCTBA )KMBOT'O BELIECTBA.

DOBOJIIOLIMOHHOE y4yeHHe. Teopusi ecTeCTBEHHOro OoTOOpa, pojib HACIEICTBEHHOCTH H
M3MEHYMBOCTH, OOpPHOBI 3a CYIIECTBOBAHME M €CTECTBEHHOIO OTOOpa B SBOMIONMH. Teopuu
HeoJlaMapKu3Ma M aHTHIapBUHU3MAa. OCHOBHBIE TIOJIOKEHUSI CHHTETUUECKON TeOpunu. MUKpO- U
MaKpO3BOJIONMSA. 3aKOHBI 3BOJIOLMHU. Pa3zButue opranmdeckoro mupa. OCHOBHBIE 3Tarlbl
UCTOPUHU KHU3HM Ha 3emiie. DBOJIOLUSA M MHOrooOpasue ¢opMm xku3HM Ha 3emiie. OCHOBHBIC
CTPYKTYpHBIE YPOBHU OpraHU3aIMU KUBOTO.

Bo3nukHoBeHne u pasButue reHetuku. Crpykrypa wmonekyiasl JHK. Xumus
HaciaenctBeHHocTd. KoHmenmusa reHetnmueckoro koga I.I'amoBa. I'eHHBIEe MeXaHU3MBEI.
Knerounsie MexaHu3mMbl. MyTanuu 1 ux BUIbl. [Ipo0GieMbl reHeTHUECKOM HHKEHEPUH.

Tema 9. Autrpomnorene3. Bzammoneiicteue npupoabl u odmecrsa. ['100aabHbII
3BOJIOIHOHU3M.

AHTponoreHe3. MecTo 4yenoBeka B CUCTEME KUBOU Mpupoabl. OTIUYUTEIbHbIE TPU3HAKU
yenoBeka. AOuWoTHYecKHMEe W OMOJIOTMYECKHE NPEANOChUIKM aHTpornoreneza. OcobeHHOCTH
aHTporioreresa. Pa3BuTHe co3HaHHS 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.  [Ipobmembr  mepexoma  Ouwochepsr B HOOchepy.
AHTpomnoconuorene3 U (OpMHUpPOBaHUE TJI00ATBHBIX HKOJOTHYECKUX Mporpamm. OCHOBHBIE
MOHSITHUS U 3aKOHBI SKOJIOTUH. [ 106aNbHBIM U JOKAIbHBIM SKOJIOTHYECKUe KpU3UCHl. BBI3OBHI 1
yIpo3bl CYLIECTBOBAHMIO JKU3HM Ha 3eMIIE.

IInanpl ceMMHAPCKHUX (MPAKTHYECKUX) 3aHATHIA.

Bonpocel a5 oOCyXIeHHsT Ha CEeMHMHApCKUX 3aHSTHUAX COBIAJAIOT C COJEp>KaHUEM
IIPEJICTaBICHHBIX MOYJIEH.

IIpakTnyeckoe 3anHsitue. EcrecTBeHHOHay4YHassh M TyYMAaHMTApHas KyJabTypbl (2
qaca).
ILnan 3ansaTus



1. XapakTepHble UepThl HAYKH U €€ OTJIMYUE OT IPYTUX OTPACIEHl KyJIbTYpBI.
2. EcrectBo3nanme B cucteme Hayku. [{uddepennmanms nayk.EcrecTBo3HaHUE U €r0 OTIWYHE
€CTECTBO3HAHUS OT JIPYTHX 00JacTel HayKu.
3. EctecTBO3HaHME M nepapxus HayK O IPUPOJE.
4. Cneuun¢uka ecTeCTBEHHOHAYYHOTO U TYMaHUTapHOTO 3HAHUSL.
5. TlpobGnema MHTErpanuu €CTECTBEHHOHAYYHOIO W TYMaHHTApHOTO 3HAHUSA (B3aUMOCBS3b,
B3alMOBJIMSHUE U B3aUMOJIOTIOJTHUTEIBHOCTB).
6. YcrHBI onpoc (cobeceoBaHKE MO BOIIPOCaM).
7. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAaOJHIL 110 TeMe 3aHATHS.
IIpakTHyeckoe 3ansitue. Mcropuyeckue 3Tanbl pa3BUTHS €CTECTBO3HAHMA (2 yaca).
Ili1an 3aHATHA
EctecTBO3HAaHKE B A1I0XY aHTUYHOCTH.
EcrectBo3Hanne B CpenHue Beka.
EctectBo3Hanue B snoxy Bospoxaenus.
EcrectBo3znanue B XVII-XVIIIBB.
EcrectBo3nanmne XIX n XX Beka.
YcTHBIH onpoc (codeceoBaHue IO BOIIPOCaM).
3amuTa CTpYKTYPHO-JIOTHUECKHUX CXEM U TaOJIHIL [10 TEME 3aHATHUS.
I[IpakTuyeckoe 3ansitue. OCHOBBI METOA0JI0TUHM HAYKH (2 4yaca).
Ilian 3aHsTHA
1. OG1ee noHATHE O METOJIE.
2. YpoBHH U (GOPMBI HAYYHOTO TTO3HAHUS.
3. OO6meHay4Hble METO bl SIMIIMPUYECKOTO YPOBHS IO3HAHUS.
4
5

Nk W=

OO011eHayyHbIe METO/Ibl TEOPETUUECKOTO YPOBHS MO3HAHMSL.
OOuieHayyHble METOJbI, MPUMEHSEMble Ha SMIUPUYECKOM M TEOPETHYECKOM YPOBHSIX
MO3HAHMUSL.
Kpurepun HayuyHOCTH.
YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAaM).
8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TaOJUIL I10 TeMe 3aHATHS.
IIpakTuyeckoe 3aHsaTHe. CTPYKTYpHble YPOBHM U CHCTEeMHasi OpPraHu3aunus
marepuu (2 4aca).
ILnan 3ansaTus
1. CrpykTypHbIE YPOBHH OpraHM3allMM MAaTEPHH, HEPAPXHSI HEOPTaHUYECKOIO U OPraHUYECKOTO
MHUpa Ha MUKPO-, MaKpO- U METaypPOBHSIX.
2. BemectBo U nosie. @PyH1aMeHTaIbHbIE B3aUMOJICHCTBUS.
3. CtpykTypHbI€ YpOBHU B MUKpOMHUpE. OCHOBHBIE XapaKTEPUCTUKHU 3JIEMEHTAPHBIX YaCTHUII.
4. dyHIaMeHTaIbHBIE  B3aUMOJICHCTBHS -  CWJIBHOE,  DJIEKTPOMAarHuTHoe,  ciaboe,
rpaButanmonHoe.  KopmyckynspHo-BOIHOBOM — Ayanu3M. OTKpeITHE  3J€KTpoHa.  3apsf
anektpoHa. Mogaens atoma Tomcona (1903r.). PazMmeps! siapa u pasmepsl aToMa, MOJI0KEHUS O.
Pesepdpopna (1911r.). Teopus aroma H. bopa (1913r.). Crtpoenue aroma - aTOMHBIA U
HYKJIOHHBIH YPOBEHbD.
5. Tlpunnun coorserctBus (H. bop, 1923r.). Ilpunnun nonoanurensHoctu (H. bop, 1927r.).
6. Ilpuniun u cooTHoOIIEHHE HeompeaeneHHocTel B. ['eitzenbepra.
7. llepBoe Hauaiao TEPMOJUHAMHKH, 3aKOH COXpaHEHMsS M TpeBpallleHus sHepruu. Bropoe
Hayajuo TEPMOJAMHAMUKY, TEIUIOBas SHEPrus U pabora. BeuHslil ABUraTenb. DHTPONHUS.
8. VYcrHblii onpoc (cobecenoBaHue MO BOIIPOCaM).
9. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL I10 TeMe 3aHATHS.
IpakTnueckoe 3ansitue. CuHepreTH4YecKue KOHUenuuu (2 yaca).
IInan 3angTHA
OOb111ee npecTaBlIeHNEe O CHHEPTreTHKE KaK HayKe O CaMOOPTaHU3alluU CUCTEM.
2. VYcinoBus M MeXaHHM3Mbl camoopraHmzanuu. CamoopraHuzanuu matepu. OTKpBITHIE,
paBHOBECHbBIE 1 HEpAaBHOBECHBIE CUCTEMBI. [IoHsATHE QuIyKTyaluu.
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IIpoueccel caMoOpraHu3alny B AKUBOW IPUPOJIE.
[Ipoueccrl caMoopranuzanuy B HEXXUBOU MPUPOJIE.
Konuenmnuu caMmoopraHu3aliii CHHEPIreTHKH.
Wnes otkpsitoii cuctemsl J.11Ipeaunrepa.
HepasHoBecHas repmoannamuka M.IIpuroxuna.
Cunepreruka ['. XakeHa.
Konuenmus camoopranusanuu M.Oirena.
10 VYeTHbIi onpoc (cobeceoBaHme IO BOIIPOCAM).
11. 3amuTa CTpyKTYPHO-JIOTHYECKUX CXEM U TaOJIUIL 10 TEME 3aHSTHS.
IpakTnueckoe 3ansitue. ®usnyeckass KapTuHa mupa (4 yaca).
Ili1an 3aHATHA
1. IloHsATHE €CTECTBEHHOHAYYHON KAPTUHBI MUDA.
2. MexaHuueckas KapTHHA MUPA, €€ OCHOBHBIE IOHATHUS, IIOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBL.
3. DnexkTtponvHamMuyeckass KapTHHa MUpa U €€ OCHOBHBIC IMOHSTHS, IMOJIOXKEHHUS, 3aKOHBI U
MIPUHIUIIBI.
4. KBaHTOBO-TIOJIEBBIE  TpeACTaBlieHHss O  Marepuu:  KoHuenmuss  KOHTUHYaJIbHOTO
(menpepbIBHOTrO) cTpoeHus marepuu J.Makcsemia.
5. Co3paHue cnenuanbHOM U oOlIe TeOpUU OTHOCUTEIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U
MHBapUaHTHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.
6. YcrHbI onpoc (cobeceoBaHME MO BOIIPOCaM).
7. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL 110 TeMe 3aHATHS.
IIpakTnueckoe 3ansitue. KoHuenuum BOZHMKHOBeHUs1 M pa3Butus Bcesiennoii (6
4acoB).
Ilian 3anaTHA
1. O6mas xapaktepuctuka Bcenennoit. Mogens pacmmpsiomeiics Bceenennoit ALA.
®punmana. Teopus ropstueit Beenennoi I'. I'amoga.
2. PenuxToBoe nznyuyenue. CUHTYIsIpHOE cocTosiHuEe Beenennoit. Dddexr [orutepa.
3. Macmra0sl ranakTik 1 Mertaranaktuku. Hama ramaktuka Mneunsrii [1yTe, obmiee ctpoenne
U pa3Mephl B CPaBHEHUU. 3BE€3/Ibl, BOJIIOLMS 3B€3/. UepHBIE IBIPHI.
4. Teopun Bo3HUKHOBeHHs1 ComHeyHOW cuctemMbl. OOmmit Twuian ctpoeHusi CoJIHEYHOM
CHUCTEMBI.
5. TlnaneTsl ux 00IIUE XapaKTEPUCTUKU. ACTEPOUIbI, METEOPHUTHI.
6. 3emns - ruiaHera ComHeyHON cucTeMbl. OOMMK IMJIaH BHYTPEHHETO CTPOEHUS, pa3Mephl,
obonouku. CrtpoeHue aTmocheprl: ocobeHHocTH Tponochepsl, cTpaTochepsl, Mezochepsl,
Nonocdepst u Tepmocdepsl, sk30chepa. Maraurocdepa - ocodast 0601049Ka 3eMiu.
7. YcrHbI onpoc (cobeceoBaHME MO BOIIPOCaM).
8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TaOJUIL I10 TeMe 3aHATHSI.
9. TectupoBanue.
IIpakTuyeckoe 3ansiTue. XuUMU4ecKkne npeodpa3oBanus BemecTsa (2 yaca).
Ilian 3ansTHA
Crnenmduka XMMUYECKOTO 3HaHHUS. JBOJIIOLUS XUMUUECKUX 3HAHUI.
CrpoeHne 1 B3auMOJEHCTBUE XUMUYECKUX BEILIECTB.
VY4eHue o cocTaBe BEIIECTBA. YUEHUE O XMMHUECKUX Nporeccax. Karanus.
OBomonoHHas XuMHust. CBSI3b XUMHUH U OMOJIOTHH.
MecTo 1 posib XUMUH B CUCTEME «OOIIECTBO — MPUPOIA».
[Tepuonnueckuii 3akon [I.M1.MenzaeneeBa u ero 3HaueHUE B HayKe.
XuMus U ee pojib B 00IIeCTBE.
XUMUYeCKHe 3JIEMEHTHI U UX pacipe/ielieHue B IPUPO/IE.
YcTHBI onpoc (cobeceioBaHUE IO BOIIPOCAM).
0. 3ammTa CTPyKTypHO-JTOTHIECKUX CXEM M TaOJIHI] TIO TEME 3aHSITHSI.
IIpakTuueckoe 3ansitue. I'eonornueckne koHuenunu. Kocnoe Bemecrso 3emuu (4
yaca).
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Ili1an 3aHATHA
[Tnanera 3emus.
OO01mas xapaKTepUCTHKA MJIaHETHI.
['eosnornueckoe BpeMs U reojoruyeckas mKaia BpEMEHH.
Crpoenue 3emn. Ouznyeckue 000IOUKH.
DBOJIIOLUS 3€MITH.
JIBi>keHre KOHTHHEHTOB. KOHIIeNIMsS TeKTOHUKH JTUTOCHEPHBIX TUIHT.
Kocmuueckue putMbl 3eMiIn.
Konnenmuu pazputus reochepHbIx 000m04ueK (MCTOpHs aTMOC(EPHI, TUAPOCHEPHI U Ip.).
Bynkansl u 3emieTpsiceHusl.
10 [Ipupoausie pecypcbl 3eMIIM U OXpaHa OKPYKAIOIIEH Cpe/Ibl.
11. YerHbiit onpoc (cobecenoBaHue 1Mo BOIPOCAM).
12. 3ammra CTpyKTypHO-JIOTUYECKUX CXEM H TAOJIHUI[ IO TeME 3aHSATHSI.

IIpakTHyeckoe 3ansitue. [lpoucxoxaenne u IBOTIOLMS KU3HH (4 yaca).
Ili1an 3aHATHA
1. OCHOBHBIE KOHIIENIUU MPOUCXOKACHUSA )KU3HA. TE€OpUU 3apOKICHUS )KU3HH.
2. Dtanbl OMOXUMHUYECKOW IBOTIONUHU. [ '€0XpOHONIOrHUecKast HCTOpUS Pa3BUTHS 3eMiTu, oOIast
XapaKTEPHUCTHKA HTATIOB.
3. Tlepexon OT OJHOKJIETOYHBIX K MHOTOKJIETOYHBIM (popmam. CBOICTBa >KMBOTO BEHIECTBA.
CaoiictBa kieTku. [Ipeaernsl xKU3HN.
4. CTpyKTypHBIE YPOBHU OpraHU3AIMM KUBOM MATEPUU: MOJEKYISIPHO-T€HETUUYECKUH,
KJICTOYHBIN, OHTOTCHETHICCKUI, TTOMYJISIIMOHHO-BU0BOM, OMOTEOIICHOTHYECKHH.
5. buonormyeckas »sBomouua. Ponb Npokapuor u  AyKapUOT. DBOJIOLMOHHOE YYEHHE.
OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPHH.
6. DneMeHTapHbIe SBICHHUS W (PAKTOPBI SBONIONHH (MOMYJISIIHS, U3MEHEHHE T€HOTUITUIECKOTO
coctaBa, TeHO(OHI, (AaKTOPbl - MYTAIMOHHBIA TPOIECC, BOJHBI KU3HHU, W3OJISAIIHS,
€CTECTBEHHBII OTOOP U €r0 BUIBI).
7. YcrHBI onpoc (cobeceoBaHKe MO BOIIPOCaM).
8. 3ammra CTPyKTYpHO-JTOTHYECKHX CXEM U TaOIUI] IO TeME 3aHITHS.

IpakTnueckoe 3ansitue. Konuenuuu reHeruxku (4 gyaca).
Ili1an 3aHATHA
1. Bo3HHMKHOBEHHME W pa3BUTHE TEHETUKH. ['€HEeTMKa — HayKa O HaCIEICTBEHHOCTH H
W3MEHYHUBOCTH.
Crpyxrypa monekyns! JIHK. XuMmudeckue OCHOBBI HACIEICTBEHHOCTH.
Konuenuus renernueckoro konaa I'.I'amoga.
['eHHBIC U KIIETOYHBIC MEXAHU3MBI.
MyTamuu 1 uX BUJIbIL.
'enHas wuHXeHepHs, €€ BO3MOXXHOCTH U TepcHeKTUBBL. [IpoOiembl TreHeTHdecKon
HUHXEHEPUH.
DBOJTIOIIMOHHAS TEOPHS B CBETE COBPEMEHHBIX TOCTHKCHHUHN TeHETHUKH.
I'enetnyeckast mporpamMma 4eiaoBeKa v MPUPO/Ia HHTEIIEKTYallbHBIX CIOCOOHOCTEH.
YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAM).
0 3amuTa CTPYKTYPHO-JIOTHUECKHUX CXEM U TaOJHII 10 TeMe 3aHATHS.

IIpakTnueckoe 3ansitue. AHTpomnorexHes (2 yaca).

Ili1an 3aHATHA
MecTo denoBeka B CHCTEMATHKE KUBOW TIPUPOJIBI.
Hcropuueckue acieKThl IPOUCXOK/ICHUS YET0BEKA.
[Tono>xeHue yeaoBeKka B CUCTEME KUBOTHOTO MHUPA.
[Ncuxodusnonoruueckue 0COOEHHOCTH YenoBeka. Merenue. Peus. Co3Hanue.
AHTponoresnes.
buonoruueckoe u colaibHOE B UCTOPUUECKOM Pa3BUTUU YEJIOBEKA.
buonornyeckoe u colmaibHOE B OHTOI€HE3E YEIIOBEKA.
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8.
9.

DJeKTpuyYecKas akTUBHOCTh MO3Ta M YYCHHE O OUOTIOJISIX.
EBrennka — Bo3MosxkHOe Oyayiiee yenoBeuecTBa?

10. YcrHbIit onpoc (cobecenoBaHue MO BOPOCAM).
11. 3amura CTpYKTYpHO-JIOTHYECKUX CXEM U TAOJIHII 0 TEME 3aHSTHS.

I[IpakTuyeckoe 3ansitue. B3aumoneiicteue npupoasl U oouecTsa (4 yaca).

Ili1an 3angaTus

1.
2.

Nk Ww

Oﬁpasuu KOHTPOJIBHBIX 3aJaHUA AJf IPOBCACHUHA TEKYHIEro KOHTPOJISA YCIIEBACMOCTH

AHTpOHOCOLII/IOF CHC3 U (pOpMI/IpOBaHI/Ie r100alIbHBIX AKOJOTHYECKHUX Hp06J'IeM.

buocdepa - xuBas obomouka 3emum (3. 3rocc, 1875 1.). Yuenue o Omochepe (B.
Bepnanckuit). Ctpoenue u rpanutibl onocdepsl. buoreoxumuueckue ¢pyHkunu onochepsl.

Pecypchl mpupoIbl ¥ X BO30OHOBISIEMOCTb.

Hoocdepa u texnochepa. Hayuno-rexHudeckuii mporpecc, NepcrneKTUBbI pa3BUTHSL.
['moGanbHbIe 3KOIOTHYECKHE MPOOIEMBI, TyTH BbIX0/A U3 KpU3HCA.

YcTHBIH onpoc (codeceoBaHUE TIO BOIIPOCAM).

3ammTa CTPYKTYPHO-JIOTHYECKUX CXEM M TAaOJIHII 110 TeME 3aHSATHSI.

Mo JTMCIMIIJIMHE.

1. O6pa3ubl TECTOBBIX 3aJJaHUI 1O KypCy

Mopnyas 1.

1. EcrecTBO3HAHHEM HA3BIBAIOT:

1) KOMILIIEKC HAyK O IIPUPOE;

2) CHUCTEMY 3HAHHMI O €CTECTBEHHOHAYYHbBIX OCHOBAX TEXHOJIOTHU;
3) crcTeMy 3HaHUH 0 popmax oOILIEeCTBEHHON KHU3HHU;

4) METO/ MOJTy4YEHUs 3HAaHU .

2. OCHOBHOIi KOHIIeNIMEeH COBPEMEHHOI0 eCTeCTBO3HAHMS He AABJIsSIeTCS Ues:

1) pa3BUTHS 00IIECTBA, UMEIOIIETO IEJTh MOTYyUYCHUS MAKCUMaIbHON MPpUObLIH;
2) DKOJIOTH3AIUH INIAHETEI;

3) €IMHCTBA HBOJIIOIINM YeJIOBEKa U BeeneHHoi;

4) CaMOOPTaHU3aIMHU JTFOOBIX OTKPHITHIX CIIOKHBIX CUCTEM.

3. He oTHOCHTCSH K MAKPOMUPY:

1) MUD, COU3MEPUMBII C pa3MepaMH YE€JI0BEKa,

2) MHUD, I'/Ie BO3MOXKHO TIO3HAHHE ITyTEM HEMOCPEACTBEHHOTO HAOI0ICHHS;
3) MHUD 3B€3]1 KOCMOCa;

4) MU 3JI€MEHTapPHbBIX YaCTHII, aTOMHBIX sJI€p, AaTOMOB.

4. CTpyKTypHbI€ YPOBHHM OPIraHHM3alUM IPHPO/BI:

1) MU YeJIOBEKa U MUD KUBOTHBIX;

2) 3emuis1, ConHeuHast cucreMa, [anakTuka, MeraranakTuka;

3) Mera — Makpo — MUKPOMHUPBI;

4) MU KUBOTHBIX U MUDP PaCTEHHH.

5. Meramup — 3T0 4aCTh MATEePHAJIBLHOI0 MHPA, (IPOAOJIKHUTE):

1) [IO3HAaHHUE B KOTOPOU B IIPUHLIUIIE HEBO3MOXKHO;

2) MHp IUIAHET, 3BE€3]1, 3BE3JHBIX CUCTEM, TAUTAKTHK;

3) KOTOpast MOJYMHAETCS 3aKOHAM KBAaHTOBOW MEXaHUKH;
4) 4aCTh MAaTEPUAIBHOIO MUPA HEKUBOU IIPUPOJIBI.

6. MukpoMHp — 3TO YaCTh MATEPHAJIBLHOI0 MHPA, (IIPOJOJIKHUTE):

1) OTBEYAroIIas 3a BOSHUKHOBEHHE CTUXUHHBIX O€ICTBHIA;

2) 0 KOTOPOI YeI0BEUYECTBO 3HAET MEHBIIIE BCETO;

3) 7€ BO3MOKHO TTO3HAHUE MTyTeM HEMOCPEICTBEHHOTO HAOIOICHUS;
4) MU 3JIEMEHTAPHBIX YaCTHUIl, aTOMHBIX sIIep, aTOMOB.

7. Mup 00beKTOB, B KOTOPOM IPOCTPAHCTBEHHbIE BEJIMYHHbI BHIPAKAIOTCH B
MHJUIEMETPaX, CAHTHMETPax U KWJIOMETpax, a BpemMs B CEKYH/1aX, MHHYTAaX, Yacax, rogax
—3T0 .
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8. CoBOKynmHOCTHL NMpHEMOB W ONepanuii NMPAKTHYECKOT0 M TEOPeTHYeCKOro OCBOCHHS

JeMCTBUTEIHLHOCTH HA3LIBAETCH .
9. Haqu,le METOAbI MMO3HAHUSA JCJAATCH HA:

1) TEOPETHYECKUE U MAaTEMAaTHUYECKHUE;
2) MaTeMaTUYECKUE U MOJIEIIbHBIC;

3) SMITUPUYECKUE U TEOPETUYECKHUE;
4) MOJICJIBHBIE U OMIIUPUYECKUE.

10. K BceoOmum HayYHBIM MeTOIaM MO3HAHUS OTHOCATCH METO/bI:
1) aHaJIN3 U CUHTE3;

2) IUaeKTHYeCKUi 1 MeTau3nuecKuii;

3) SMIMPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOTO YPOBHS MTO3HAHMUSL.

11. K o0meHay4HbIM MeTOAaM SMIMPHUYECKOT0 YPOBHSI NO3HAHUS OTHOCATCS:
1) Ha0JI0/IeHUE, SKCTIEPUMEHT U U3MEPEHHE;

2) bopmanu3zaryst, UHAYKIUS U I TyKIHS;

3) a0bCTparupoBaHue U HICATU3AIINS;

4) MeTapU3MIECKUI U AUATEKTUYECKHH.

12. He siBa1sieTcs 001IEHAYYHBIM METOOM SMIIUPUYECKOT0 YPOBHS MO3HAHMS:
1) HaOro1eHue;

2) JKCIIEPHUMEHT;

3) WJeanu3alus;

4) U3MEpEHHUE.

13. AOcTparupoBanme, uWJeaJW3anMs, MBICJCHHbIH JKCIEPUMEHT, dopmanu3anus,
HHAYKIMSA U 1eAyKIHS - 3TO 001eHAyYHbIe MeTOAbI YPOBHSI NO3HAHMS.

14. K o01meHay4YHBbIM MeTOIaM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCSATCH:

1) HaOJII0/IEHUE U SKCTIEPUMEHT;

2) aHaJIN3 U CUHTE3;

3) a0bCTparupoBaHue U HICATU3AIINS;

4) MeTapU3nIECKUil.

15. O0meHay4YHbIe METOABI SMIIMPUYECKOI0 U TEOPETHYECKOI0 YPOBHS IIO3HAHUS:
1) UHAYKIMS U JEAYKLHNS;

2) abcTparupoBaHue;

3) aHaJN3 U CUHTE3;

4) HaOJII0IEHUE U U3MEpPEHUeE.

16. Uupyxuus — 310:

1) YMO3aK/II04YeHHE M0 aHAJIOTHH;

2) YMO3aKJIIOUE€HUE OT YaCTHBIX (PaKTOB K OOIIEH THIoTese;
3) m000€ YMO3aKITIOUEHHUE;

4) YMO3aKJIIOUE€HHUE OT OOIIEro K YaCTHOMY.

17. Meroa, HCHOJb3YIOUIIUIA CUMBOJIUKY, I[O3BOJAKIIMNA OTBJIEYbCS OT HU3YYEHUS
peajJibHbIX 00BEKTOB M ONEPHPOBATH HEKOTOPHIM MHOKECTBOM CHMBOJIOB HAa3bIBaeTCS

18. Iudpepenumanmus HaAyKu — 3TO mpouecc:

1) CUHTE3a HayK;

2) 00bETMHEHNUS HAYUYHBIX JIUCIHILINH;

3) B3aWMOIIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMs OT/IEIBbHBIX 00JIaCTel HAYKH.

19. OcHoBaTejieM AaHTHYHOIO0 ATOMU3MA SIBJISIETCH:
1) I'epaknur;

2) Apucroreins;

3) Amnaxcarop;

4)

JleMOKpHuT.
11



20. OCHOBOMOJIOKHUKOM KJIACCHYECKON MEXAHUKHU ABJIACTCH:

1) OWHIITENH;
2) Makcsen,
3) I'eiizenOepr;
4) HerotoH.
21. B pamkax MexaHM4YecKOil KAPTHHbI MMPAa MATepPHUs — ITO:
1) JUCKPETHOE BEILECTBO;
2) oJIe;
3) BEILIECTBO U TI0JIC;
4) COCTOSIHHE ITyCTOTHI.
2. Paspalborka y4yeOHOI0O MHHH NPOEKTa. Yyammmucss 3a BeEChb CEMECTP

paspabarbiBaeTCs OJMH y4YeOHBIM HCCIEI0BAaTEIbCKUM MUHH IPOEKT, TeMa KOTOPOro
BbIOMpaeTcsi O0yyaroumMMcsi Ha IEepBOM  INPAKTUYECKOM 3aHiATHM. JIaHHBIA  TPOEKT
IpeJocTaBiseTcsl B BUJE: pedepara, Mpe3eHTalu; U Ipyu He0OXOAMMOCTH COOTBETCTBYIOIIUX
BUJICO(PParMEeHTOB.
[IpumepHas cxema IpeaIoaraéMoro UCCIeI0BaHMs.
1. Be16op TeMbl
1.1. AKTyanbHOCTb BEIOpaHHOM TeMbI (4-5 mpeanoxeHuit);
1.2. ChopmynupoBaTh TEMY U ONIPEACIUTD 3aa91 UCCIEIOBAHUS;
2. M3yuenue nurepaTypsl O HHTEpeCylolel npodieme
2.1. Uctopust pa3BUTHSI JAHHOTO BOIIPOCA B €CTECTBO3HAHUMU;
2.2. Ilo3unuu pasnuyHbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTHM M KpPUTHYECKAas OIEHKA €CTECTBEHHOHAYYHOM
uHpOpMaLlMU 1O JaHHOW Teme, cojaepxkameiica B CMMU, pecypcax HMHrepHera, B
COBPEMEHHOM MH(OPMAIIMOHHOM MPOCTPAHCTBE B LIEIOM;
2.4. Tpancdopmanusi MaTepuaia, HOo3BOJISIOIIAs CBECTH CIIOKHOE K IPOCTOMY;
3. 3aximoueHHe.
IIpumepHas TeMaTHKA 1JIsl IOATOTOBKH NPOEKTOB:
Oco0eHHOCTH HAyYHO-TEXHUYECKOM pPEBOIOIHH.
Crnenmduka HaydHBIX PEBOIONMN U HayYHbIE PEBOJIOLUH B XX B.
®usnueckas kaptuaa mupa (MKM u 3IKM).
IIpoucxoxnenue, pa3sBUTHE U BUIbl MATEPUH.
[Ipupona Mmukpomupa.
Ocnosable nonoxenuss CTO u OTO u ux ponb B COBPEMEHHOM €CTECTBO3HAHUU.
PasButre npeacraBieHnii 0 IPOCTPAHCTBE U BPEMEHH.
SnepHas 3HepreTuka.
XapakTepucTUKa OCHOBHBIX (PM3NYECKUX CHJI M B3aUMOICHCTBU.
. Konnenuuu camooprannzannn. CuHepreTuka.
. 'unore3sl nmporcxoxaeHus BeeneHHoM.
. Poxxienue 1 3BONIONMSI TaJIaKTHK.
. Ku3nus 3Be371 Bo BeeenHoit.
. ConHeuHas cucreMa U €€ IPOUCXOKICHHUE.
. IImanera 3emis.
. Bynkansl u 3emnerpscenus.
. Onpenenenue XKU3HU.
. 'noTessl 0 NPOUCXOKAECHUM KU3HU Ha 3eMIIE.
. Kn3Hb. DTanel pa3BUTHS KU3HH HA 3eMIIe.
. 'eHeTHKa 1 MEXaHU3M BOCIIPOM3BO/ICTBA JKU3HH.
. MyTanuu u ux BUIbL.
. 'eHHas nH)XEeHepHs, €€ BO3MOXKHOCTH U NEPCIIEKTUBBL.
. CoBpeMEHHBIE ITPEICTABIICHMS O MTPOUCXO0KICHUH M SBOJIOLNH YEIOBEKA.
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24. Yuenue B.W.Bepnanackoro o 6uocdepe.

25. Konnermmst Hoocepsl B €€ HaydHOe 00OCHOBAHHE.

26. I'moGanbHbIe HKOJIOTHYECKUE TPOOIIEMBI.

27. OTudeckue npoOIeMbl HAyKH.

28. Ponb ecTecTBEHHOHAYYHbIX 3HAHUH B Pa3BUTUU COBPEMEHHOIO OOIIECTBA.

29. CTyleHT MOXET TMpeajoKUTh COOCTBEHHYIO TEMY HCCIEIOBaHUs B paMKax TeM
JTMCLUUIUIMHBL, 3apaHee 00CyIUB TEMY C MIPEIoIaBaTeIeM.

OO0pa3ubl BONpocoB 1J1sl co0eceJ0OBaHUS HA MPAKTHYECKUX 3aHATUAX
Tema: UcTopusi pa3BUTHS €CTECTBO3HAHMS.
Kpatkas uctopust pa3BUTHS €CTECTBO3HAHUS
Omnpenenenre NOHATHS €CTECTBO3HAHMUE.
Wcropust pa3BUTHSL €CTECTBO3HAHUS HA COBPEMEHHOM dTalle.
Oco0eHHOCTH COBPEMEHHOTO €CTECTBO3IHAHMS.
XapakTepHble YepThl HAYKH.
OTnuuust HAYKH OT APYTUX 00JIacTel YeIOBEUECKOU IEATEIbHOCTH: KYJIbTYPhI, PEIUTUH,
dbunocodum.
7. IlpoTtnBOpeursi COBpEMEHHON HAyKH.
8. CBs3b HayKU U TEXHUKU B COBPEMEHHOM MHDE.
9. Onmpenenenue nousitus HTP.
10. Bozneticreue HTP Ha xu3Hb 0011IECTBA.
11. BozneiictBue HTP Ha MupoBO33peHue JIIOAEH.
12. Otpuniatensubie nocieactus HTP.
13. 3nauenue Hayku B anoxy HTP.
Tema: OcHOBBI MeTO1010TUU HAYKH. OCOOEHHOCTH €CTECTBEHHOHAYYHOI'0 MMO3HAHUS.
YPpoBHH eCTeCTBEHHOHAYYHOI'0 NMO3HAHHUS.
UYTo 3HAYUT, YTO MHP TIO3HABaeM?
AOCOIOTHA WJIM OTHOCUTENIbHA Hay4YHasi UCTUHA?
Kak cooTHOCHTCS HayKa ¢ OOBIIEHHBIM 3HaHUEM ?
KaxoBa cTpykTypa Hay4YHOTO MTO3HAHUS?
Kak cooTHOCSTCS SMIUPUYECKUIA U TEOPETHUECKUN YPOBHU MO3HAHNUSA?
Uewm otnuuaercst HabJIOIEHUE OT IKCIIEpUMEHTa?
KakoBa posib Hay4HBIX MOHSITUH U TEPMUHOB?
[TpuBenuTe MpUMEpsI BCEOONTNX, OOIICHAYYHBIX U KOHKPETHO-HAYYHBIX METOIO0B?
9.  Ha3zoBuTe SMIupHUYECKHUE U TEOPETUYECKUE METO/IBI.
10. UYTto Takoe ecTeCTBEHHOHAay4YHasi KapTUHA Mupa?
11. Yrto Takoe Hay4HbI METON?
12.  KakoBO CTpoeHHE Hay4YHOTO 3HAHUS?
13. YeMm METOIOJIOTHA OTJIMUAETCS OT METOIUKU?
14. Yem npenmeT ucciaenoBaHUs OTIMYAETCS OT 00beKTa?
15. Yo Takoe Hay4HbIH (HaKT?
16. Kakue cymecTByrOT METOAbI IPOBEPKU HAYYHOI'O 3HAHUA?
Tema: CTpyKTypHbIe YPOBHU M CHCTEMHAsl OPraHU3aIusl MaTepPUH.

A

PN R

1. Kak u3MeHsucCh MpencTaBiICHUS O CTPOCHHMU aroma (Mojenb ToMmMcoHa, IMiaHeTapHas
MO/IeJb, CYTh OMBITOB Pezepdopmaa)?

2. MoHO 1 ¢ TIOMOIIBIO Teopun bopa OOBSICHUTH CTPYKTYpy aTOMOB BCEX JJIEMEHTOB
Tabnuuel Menaeneera?

3. Kak BBI cebe mpencraBisiere MUKpooObekT? Kak MmoHMMATh KOPIMYCKYISIPHO-BOJTHOBOM
JTyanu3m?

4. Kakue skcriepuMeHTHI JIOKa3bIBAIOT CYMISCTBOBAHME BOJHOBBIX CBOMCTB Y MHKPOYACTHIL
Marepuu?
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S. Uro Takoe BOJHOBas (YHKLUS, B ueM ee cMbIci? CyIIecTBYIOT JHM BOJHOBBIE CBOHCTBA
YaCTHI] OTJEIBHO OT KOPIYCKYJISIPHBIX?

6. KakoBo coxmep:kaHue NpUHLIMIIA HEONpENENeHHOCTH? B ueM 3akirodaercs pasinuyue B
ONHUCAaHUU TOBEACHUA KJIACCHUYECKMX U  KBAHTOBbIX 00bekToB? [loyemy mnpuHIMI
HEOIPEeIEHHOCTH CIIYKUT (PYHIAMEHTOM KBaHTOBOI MEXaHUKHU?

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

8. KakoBa cTpykTypa atoma ¢ TOYKH 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/ B KAPTUHY MUPA BHOCUT AJIEKTPOMArHUTHasi TEOpUs?

KT0 1 Kornma cozpan 3JeKTPOMarHuTHYIO TEOPHIO TOJISI?

Kaxk paccmatpuBaroTcs noHsTus: BpeMeHu 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 u3aMeHsieTcs XapakTep BpEMEHH B JIBIDKYIICHCS U TOKOSIICHCS] MHEPIIHATbHBIX
cucremax orcuera? OObSICHUTE, UCXO/IS U3 3TOT0, MapaioKC OJU3HELOB.

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

11. KakoBo conepxanue riasHoro npuauuna OTO.

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

Tema: Konuenuuu BO3HUKHOBeHUs1 M pa3BuTus BeesenHoit

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HYXHBI TaJaKTUKHU U 3BE3/b17

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

Kaxue nponeccol unyT B Heapax ['anaktukn?

KakoBbI OCHOBHBIE KOHUENIUU TPOUCXO0KICHUS 3BE3AHBIX CUCTEM?

KaxkoBo ctpoenue 3emnn?

KaxkoBa ctpyktypa 'anaktuku?

TeMa' XuMnueckue npeodpa3oBaHus BellecTBAa.

AN

N QL AW~

1. UTo n3yyaeT XUMHS U KaKHe OCHOBHBIE METO/Ibl OHA UCIIOIb3YeT?

2. KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

3. Kaxkas cBs13b cyliecTByeT Mex/ly aTOMHBIM BECOM U 3apsAJI0M sifjpa aroma?
4. KT0 1 xorna npeioxuin TeOpuo XUMUYECKOTO CTPOCHHUSI BEIIeCTBa?

5. Ot xakux (GaKkTOpOB 3aBUCAT CBOWCTBA BEIICCTB?

6. OT 4ero 3aBUCHUT TMHAMHUKA XUMHUYECKUX MPOIECCOB?

7. Kaxkue BemiecTBa Ha3bpIBalOT KaTajn3aTopaMu?

8. Kaxkyto posnb urpaert katajius B 3BOJIOIUN XUMHUUYECKUX CUCTEM?

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

10. Baiie nonumanue npo0iaeMbl «XUMUS U SKOJIOTHS.

Tema: I'eosiornyeckue konuenunu. Kocnoe semecrso 3emin.

1. Kaxkue mpoOaemMbl n3ydaroT HayKu o 3emiie?
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1
2.
3.
4
5

KakoBa coBpeMeHHast kiaccudukanus Hayk o 3emie?

Kakwue riaBuslie (0a3oBbie) reocteps! 3emian Bam nzBectHb1?
Kakue BTopruHbIe reocepsl CyIecTByoT?

KaxoBbl TeH/IeHITUN COBpeMEHHOM reorpaduyeckoil HayKu?
Kakue yueHble BHECIM 3HAUUTENIbHBINA BKJIa/l B pa3BUTHE HAyK O 3emie?
TeMa. ®enomen xu3Hu. IIponcxokaenue 1 3BOJIIOLUSA KU3HH.
Kakue HarpaBiieHus pa3inyaroT B COBpEMEHHOM Onosorun?
KakoBrl 3a1aun Kiaccuueckoit 6uonorun?

Kaxkue 3amauu cTosT nmepes IBOIOIMOHHON OHOJIOTHEH?

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

B 4éM cX0/1CTBO U OTIIMYMSL SBOJIFOLMU HEXHUBBIX U )KUBBIX TEI?
Yem oTiiMyaeTcs KUBOE OT HEKUBOTO?

TeMa' KoHuenuum reHeTUKH.

KaxoBbl KOHIIENIINY TPOUCXOXKACHUS KU3HU Ha 3emiie?

Yem otnmmuaercs JJHK ot PHK?

Yro Takoe ren?

Uem 3aHMMAETCS T€HHAs UH)KEHepus?

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?
Kaxkue 3aiaum pemiaetr coBpeMeHHasi aHTPOIOaA0Tus?

UTO MOHUMAIOT MO aHTPOIIOTEHE30M?

B ueM cymHOCTh aHTPONOJIOTUYECKOTO MPUHLKIIA?

KakoBa mociie1oBaTeIbHOCTh CMEHEI BUIOB CeEMeicTBAa TOMUHUL?

Yrto Takoe OMOJIOrNYEeCKUA BUI?

Tema: B3aumopeiicTBue NpupoabI U 0011eCTBA.

1. KaxoBbl ocHOBHBIE BBIBO/IBI yueHus BepHaackoro o 6uocdepe?
2. KaxoBa poiib )KMBBIX OpraHU3MOB Ha 3emiie?
3. B uem nposiBisieTcs reosoruueckast 1eATeIbHOCTb )KUBBIX OPraHU3MOB?
4. 13 kakux 37€MEHTOB CKIaJbIBaeTcst Ouocepa’?
5. KaxoB BemecTBeHHbIN cocTaB 6uochepsi?
6. Kakue ¢pynkumu BeimonusieT 6uocdepa?
7. UYro Takoe KOHUEMNIUS KOIBOIIOLUN?
8. Kakue yueHble BHECIM 3HAUUTENbHBIN BKJIa/ B Pa3BUTHE YUeHUs 0 Orochepe?
0. Urto nu3zyuaet 3Koorus?
10. KaxkoBa cTpykTypa COBpEMEHHOM 3KOJIOTHH?
1. KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYITHPOBAHHBIC B IKOJIOTHHN?
12. Kakue ocHOBHBIE 3K0JIOTHYECKHEe MPOOIEMbI CTOAT Mepel YeTI0BEYeCTBOM?

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

Tabmuua 3
Ne Tembl ®opmbl CPC, BriII0Yast TPeGOBAHMSA K MOATOTOBKE K HUM
TEMbI
1 2 3
Monayns 1

Oransl pa3BUTHS
€CTECTBO3HAHHSA

1) Usyuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabmum s cucreMaru3anuu ydeOHoro marepuana. 4) IloaroroBka x
TECTUPOBAHUIO IO TEME.

1. TloxrotoButh rpaduueckoe H300paKEHHE CTPYKTYPhI TEKCTa (CXeMy) IO
BOmpocy: «BHYTpeHHsisI CTPYKTypa M KiacCH(HUKAIMs COBPEMEHHBIX HAYK»
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(cocraButh cxemy «Kiaccudukanust Hayk» M PacKpbITh XapaKTEpPHbBIE UEPTHI
HaykKu (CHCTEMHOCTBh, JIOCTOBEPHOCTb, KPHUTHYHOCTH, OOIIE3HAYUMOCTD,
IIPEEMCTBEHHOCTb, TIPOTHO3UPOBAHHOCTB, JIETEPMUHAPOBAHHOCTD,
(parMeHTapHOCTh,  YyBCTBEHHOCTb,  HE3aBEPIICHHOCTb,  PalMOHAIBHOCTB,
BHEMOPAJILHOCTB, 00€3IMYEHHOCTh, YHUBEPCATILHOCTD H JP.).

2. IloaroToBuUTH OKIaN 10 Bompocy: «Hayka: 6maro mimu 31m07».

3. Beinumure, B KaKoW MEpHOJ Pa3BUTUSI €CTECTBO3HAHMS, U B KaKMX 00JacTIX
paboTanu Kakue yueHble (0pOpMHUTD B BHJE TaOJIUIIbI).

OCHOBBI METOLOJIOTHHU
HayKH

1) N3yuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CocrtaBieHue
cxeM, Tabmwm s cucreMaru3anuu ydeOHoro marepuana. 4) IloaroroBka x
TECTUPOBAHUIO I10 TEME.

1. IloxroroButs rpaduueckoe H300pakeHHE CTPYKTYPbl TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypa €CTeCTBEHHOHay4HOro nosHaHus»; b) «Ctpykrypa
HAY4HOT'O MCCIICIOBAHMS».

2. IlpuBecTn NpUMep €CTECTBEHHOHAYYHOH TEOPUH U MPOaHAIU3UPOBATh: KaKue
(baKTI)I, TUMNOTE3HI JIS)KAT B OCHOBE 3TOM TCOPUU; KAKNC€ HAYUYHbIC MOJCIIU, 3AKOHBI
(vactHble, PyHIAMEHTAIBHBIE) UCTIONB3YET 3Ta TEOPHST; KAKOBBI IO3HABATEIILHBIC
BO3MO>XKHOCTH 3TOU TEOPHUHU.

Monyns 2

CTpyKTypHBIE YPOBHU 1
CHCTEMHasl OpraHH3aIUs]
MaTepHH.

1) Nzyuenne marepuana. 2) Breimonnenue 3amannii cemunapa. 3) CocraBneHne
cxeM, TabiMI IJis cucTeMaru3anuu ydeOHoro marepuaia. 4) IloaroroBka k
TECTUPOBAHUIO 110 TEME.

1. ToxroroButh Tpaduyeckoe H30OpaXKEHHWE CTPYKTYpHI TEKCTa (CXeMy) IO
BompocaM: A) «CTpyKTypHOE CTpOEHHE MaTepUATBHOTO MHPA» M TOKAKUTE B
Hell CTpYKTypHYyIO mepapxuio o0bekToB; b) CocraBbTe cxeMy, B KOTOPYIO OBI
JIOTHYHO YKJIAJBIBAIINCH Bce (DOPMBI CYIIECTBOBAHHUS MaTEPHH.

dusnueckas KapTHHA
MHpa.

1) Nzyuenne marepuana. 2) Breimonnenue 3ananuii cemunapa. 3) CocraBieHue
cxeM, TabiMI I cucTeMarn3anuu ydeOHoro marepuaina. 4) IloaroroBka k
TECTUPOBAHUIO I10 TEME.

1. IToAroTOBUTH COOOIIEHUS IO BOIIPOCAM:

A) «IloHsTHE TPOCTPAHCTBA U BPEMEHI;

b) «IIpoctpancTBo u Bpems B CTOw;

B) «OTO o mmpocTpaHCTBE B BPEMEHMNY.

Konunenmmu
BO3HUKHOBEHUS U
pasButus BeceneHHOH.

1) Nzyuenne matepuana. 2) Beimonnenne 3anannii cemunapa. 3) CocrasieHue
cxeM, TaOJuIL 1Sl cucTeMaru3anuy yueoHoro Matepuana. 4) Iloaroroka k
TECTUPOBaHUIO 10 TeMme. 5) [lonroroBka MUHU-TIPOEKTA 110 TeMe (OKIaa,
TIPE3EHTAIIVH).

Monyib 3
XuUMHUYECKHE 1) U3yuenne marepuana. 2) Breimonnenue 3aganuii cemunapa. 3) CocraBieHue
peoOpa3oBaHMs cxeM, TabnWIl I cucTeMarn3anuu ydeOHoro marepmana. 4) IloaroroBka k

BemecTa. Kocnoe
BEIIECTBO 3EMIJIH.

TECTUPOBAHUIO I10 TEME.

1. IIpuBecTH KOHKpETHbIE NMPUMEPHI (ypaBHEHHS XHMM. peakuuii) oTpaxaromune
CYTh: BIMSHHS MIPUPOJIbI PEArHPYIOIIMX BEIIECTB Ha CKOPOCTh XUM. PEaKLUH B
3aKOHE JIEHCTBYIOIMX Macc; npaBuia Baur-I'odda B XuM. KMHETHKE; TPUHIKIIA
Jle-IlTatemnsbe.

DdeHoMEH KU3HU.
IIpoucxoxaenue u
SBOJIIOLHS JKU3HU.
I'enetuka.

1) N3yuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CocraBieHue
cxeM, TabnWIl I cucTeMarn3anuu ydeOHoro marepuaina. 4) IloaroroBka k
TECTHPOBaHUIO MO Teme. 5) [loAroroBka MUHH-IIPOEKTa MO BOMPOCAM TEMBI
(moxmama, mnpeseHTanuu). 6) Vcropus pa3BUTHS JAHHOTO BOIpOca B
ecrectBo3HaHuK; 7) Ilo3uIMM pa3inMYHBIX YYEHBIX IO JaHHOMY BoIpocy; &)
OHCHI/IBaHI/Ie JOCTOBCPHOCTH MW KPUTHUYCCKasA OICHKa eCTeCTBeHHOHay‘-IHOﬁ
uHpoOpMalUK 10 JaHHOW TeMme coaepskaineiics B8 CMU, pecypcax MHTtepHera, B
COBPEMEHHOM HH(OPMAIIMOHHOM ITPOCTPAHCTBE B IIETIOM.

AHTpoTIOTEHE3.
BsaumoneiicTBue
MIPUPOJIBI M OOIIECTBA.

1) Nsyuenne marepuana. 2) Bremmonnenue 3amanuii cemunapa. 3) CocraBieHue
cxeM, TabiMI I cucTeMarn3anuu ydeOHoro marepuaina. 4) IloaroroBka k
TECTUPOBAHUIO 10 TeMme. 5) [TonroroBka MUHU-TIPOEKTA (JJOKJIa/a, IPE3CHTALNH):
Brinonnenune paboTel (MUHHM TPOEKTa) BKJIIOYAET B CEOsl CIIEAYIOLIME JTallbl:
BBIOOp  TeMbl, TMOAOOP M  CHUCTEMATH3alWI0  MarephajoB  HaydHO-
HCCIIEJOBATENbCKON JINTEPATYPHI, BBIIECICHUE BaKHBIX MOMEHTOB HCCIEAOBAHUI
10 M30paHHON TEME, CaMOCTOATEIILHOE OCMBICIEHHE CTEIICHN U3YyYEHHOCTH WU
JUCKYCCHOHHOCTH  TPOOJIEMBI ~ HMCCIECNOBAaHMS, CAMOCTOSATENBHBIA  aHAIH3
MaTepuaa; CTPYKTYPUPOBAHHE MaTepHana, COCTaBJICHHE TTaHa
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CaMOCTOSITEIIPHOTO HCCIEAOBAHUSA, HW3JI0KECHUE MaTepuana B COOTBETCTBUHU
MMyHKTaMHU TJIaHA ¥ JIOTUKOHM pa3BUTHsI MBICIIH, oopmiieHHE paboThI.

6. IlpomexyTouHas aTTecTANMA MO0 JTUCHHUILVINHE (MOAYJIIO)

6.1. OuneHoynble MaTepHaJbl A NPOBEJACHHS NPOMEKYTOYHOM aTTEeCTALMM 10
AUCHHUILIMHE (MOIYJIIO)
dopma NpoMeKyTOUHOM aTTecTaluu - 3aueT. [Iponenypa oneHMBaHMs IPOU3BOIUTCS B hopMme
YCTHOT'O OTBETA Ha BOIIPOCHI 110 AMCLUIIIMHE U 10 PE3YJIbTaTaM BBIIIOJIHEHUS 3aJaHUI TEKYILETO
KOHTPOJIS.

Bonpocs! k 3auery

1. [Ipenmer u cTpykTypa ecrecTBo3HaHUA. ECTECTBO3HAaHME KaK HEpapXHsl HAYK O IPUPOJE.
2. Hcropus ectecTBO3HAHUSA U €€ OCHOBHBIE DTallbI.
3. EctecTBeHHOHay4yHast U TyMaHUTapHas KyabTypbl. Crienuduka ecTeCTBEHHOHAY4YHOTO U

FyMaHUTAapHOI'O 3HAHUA. Hpo6neMa HWHTCIrpallui CCTCCTBCHHOHAYYHOI'O W TYMAHUTAPHOI'O
3HaHH.

4. Hayunble MeTOABI ¥ KPUTEPUU HAYYHOCTH.

5. CTpyKTypHbIE YPOBHH OpraHU3aluU IPUPOIBL.

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

7. Muxkpomup. DBOIIOLUSA NPEICTABICHUNH O CTpO€HUM aTOMOB. CTpOE€HME aTOMOB M HX

anep. lloctynatel bopa. Crpoenue aromuoro sjapa. KopmyckynisipHO-BOJIHOBOM Iyanu3m
BellecTBAa B MHKpooObekTax. [IpuHumn HeompeneneHHocTH IeiizeHOepra M NpUHLIUI
JOIIOJTHUTCJIBHOCTHU B KBAaHTOBOM MEXaHHUKE.

8. @yHIaMEHTAIIbHBIE B3aUMOJEHCTBHYSL.

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

10.  JIuHaMu4ecKue U CTaTUCTUUECKNE 3aKOHOMEPHOCTH B IIPUPOJIE.

11. Ocuosueie nmonoxenus CTO, OTO.

12. [Ipoucxoxnenue Beenennoit. Monens ropsueit Beenennoii. UndusnuonHas Mosienb.

13.  Pacmmpenue Bcenennoi (KpacHOE CMEILICHHE).

14.  Crpykrypa Bcenennoil. Kpynnomacirabnas oHOpoJHOCTh BeeneHHOI.

15. CoBpeMeHHbIE TTPEICTABICHUS 00 IBOJIIOIIUH 3BE3].

16. YpoBHM XMMHUYECKOTO 3HAHMS, dTAlbl Pa3BUTHS, TEOPUU.

17. [punuun Bo3pactanust sHTponuu. GakTopsl U peakMOHHAsI CTIOCOOHOCTD BEILECTB.

18.  OO6mas xapakTepucTuka miuaHeTsl 3emuid. ['eosnormueckas mkana BpemeHH. CTpoeHue
3emin.

19.  DOomouus 3emnu. KoHuenmust TEKTOHUKU JTUTOCHEPHBIX ITUIUT.

20. Ornpenenenne Ku3HU. [ UIOTE3bI O TPOUCXOKICHUH JKU3HU.

21.  Teopuu 3BOJIOLMH OPraHUYECcKoOro Mupa. MHorooGpasue ¢hopM Ku3HU.

22. ['enHble 1 KJIETOUHBIE MEXaHU3MBL. 3aKOHBI MeHiensl.

23.  Yenosek — (hu3n0I0TUs, 310pOBbE, TBOPUECTBO, IMOIMHU, pAOOTOCHOCOOHOCTH.

24.  Konnenuuss Ouocdhepsl U HOOcepbl; KOHUEHNIMH HKoJoTUW. [J100ampHBIE 3KOI.
poOJIEMBI.

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

I' Xakena, M.Diirena.

6.2. Kpurepuu onieHMBaHUS KOMIIeTEeHHN I

Tabmuma 4
KapTa kpuTepueB olleHUBAHHUS KOMIIETEHIIH
Ne Kon u | Maaukarops OueHouHbIE Kpurepun ouennpanus
/I | HANMEHOBAHUE HOCTPDKGHH’IV MaTepHuabl
KOMIIETEHIIUNA KOMICTCHIINH,
COOTHECEHHBIE c
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TUTaHUPYEMBbIMU
pe3ynbTaramMmu
00y4CHHS
VK-1. Crocoben | 3Haer 0asoBeie | TecToBEIE 3HaeT 0a30BBIE IMOHATHS W KOHIIEIIMH,
OCYILIECTBIISATh TIOHATHS U | MaTepuallbl cocrapysitorue ocHoBy EHKM.
MMOWCK, KPUTHYCCKUHA | KOHIICTIIUH, Hlkana oyenusanusi:
aHalM3 W CHHTE3 | COCTABJISIIONINE 61-75 % — ynosaerBoputensHo; 76-90 %
uHpOpMaIUHy, OCHOBY — XOpOIIO;
MIPUMEHSTH €CTECTBEHHOHAY4YHOU 91-100 % — oTnMuHO.
CUCTEMHBIA TOJXOJ | KapTHUHBI MUpA. VueOHbIit Ymeer OOBSCHUTH SIBICHUS H MPOIIECCHI,
VTS pemeHus | Ymeer MUHH-TIPOCKT: MPOTEKAIOIIUE B TPUPOAC C HAYIHOU
ITOCTABJICHHBIX 32/1a9 | OCYIIECTBIATH TIOMCK TOYKHA 3PEHUS; TOYHO TIPEACTaBUTH
HE00X0 MO Hay4yHble 3HAHWS B  YCTHOM W
HHpOPMaLU B MUCbMEHHOH  (opme,  (HOopMyIHpPOBATH
obuiactu pe3yabTar;  MyOJHYHO  MPEACTaBHTH
€CTECTBCHHBIX HAYK COOCTBEHHBIC PE3YJILTATHI.
conepKamniencs B lkana oyenusanus:
HHPOPMALIMOHHOM «3aumeHoy - IEMOHCTPUPYET MOHNMaHHE
MIPOCTPAHCTBE u HCCIIEAYEeMOH  MpOOJIeMBI,  YICOHBIH
yMeeT  KPUTHYCCKHU MPOEKT HOCUT  apryMCHTUPOBAHHEINA
ee OILICHUBATh xapakTep, OQpOpPMICH B COOTBETCTBHH C
(Moxer  pa3nuyaTh TpeOOBaHUSIMH.
Hay4YHbBIC u «He 3aumeHo» - He C(HOPMYIUPOBAHBI
MICCBIOHAYYHBIC Henb W 3ama4d  y4eOHOH MPOEKTHOM
MIPECTABICHAS 0 paboThI, TEMOHCTPUPYET HE MOHMMAaHUE
IPUPOAL). HCCIIeAyeMOl TpoOIeMBl, MTPOEKT HOCHUT
HE  apryMEHTHPOBaHHBIH  Xapakrep,
MMEIOTCSI HEIOCTATKU B O()OPMIICHUH.
CobGecenoBanue | CriocodeH OOBSICHUTH MIPOLIECCHI,
HA  CCMHHApE | MPOTEKAIOIINE B MPHUPOJC C HAyYHOU
WA chada | TOYKH 3pEHUS.
KOJIJIOKBHYMa LIxana oyenuganus:
10 MOIYJISIM 3aumeno - NEMOHCTPUpPYET MOHUMAaHHE
o0CyXmaeMoil TIpoOIEeMBl, BBICKA3bIBACT
COOCTBEHHOE Cy’K/IEHHE 110 BOIIPOCY,
apryMEHTHPOBAaHO OTBEYACT HA BOTIPOCHL.
He 3aumeno — He TOHHMaeT CyTb
paccMaTpuBaeMoi MPOOJIEMBI, HE MOXKET
BBICKa3aTh THIIOBOE CYXXICHHE  IIO
BOIIPOCY, HE OTBEYACT HA BOIIPOCHI.

7. YueOHO-MeTOoAMUYeCKOoe U HH(OPMALMOHHOE o0ecneyeHue JUCIUNIMHBI (MOIYJIs)

7.1 OcHoBHasi JIMTEpaTypa:

1. Py3aBun, I'. Y. Konuenuuu coBpeMeHnHoro ecrectBo3Hanusi: YueOuuk / I'.1. Py3aBuH.
- 3-¢ m3a., crepeorunt. - Mocksa : HULl UH®PA-M, 2014. - 271 c. (Beicmee obpa3oBaHue:
bakanaspuar). ISBN  978-5-16-004924-3. -  Tekctr:  anektponHsii. -  URL:
https://znanium.com/catalog/product/454162. — PexxuMm gocTyma: 1o moAmucKe.

7.2. lonoJTHUTEILHAA JIUTEPATypa:

1. Pomanos, B. I1. KoHnenuun cOBpeMEHHOTO €CTeCTBO3HAHUS.: YueOHOe mocodue st
cryneHtoB By3oB / B.II. Pomanos. - 4-e u3n., ucnp. u gomn. - Mocksa : By3oBckuii yuyeOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snekrponHsiid. - URL:
https://znanium.com/catalog/product/256937. — Pexxum goctymna: 1o noAmucke.

2. OctpoBckuii, 3. B. Konnenuum coBpeMeHHOro ecTecTBO3HaHus : yue0. nocobdue / O.B.
OctpoBckuil. — Mocksa : By3zosckuii yuebnux : UHOPA-M, 2019. — 141 c. — (Bsicuee
obpazoBanue: bakanaspuart). - ISBN 978-5-9558-0593-1. - Tekcr: anexrponssiil. - URL: https://
znanium.com/catalog/product/914011. — Pexxum goctyrma: 1Mo moIImucKe.

7.3 UHTepHET pecypchl: HE UCIIOJIb3YIOTCS.
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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

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

8. IlepeyeHp MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMBbIX IIPH OCYLIECTBJICHHHU
00pa30BaTeIbHOIO NMpolecca Mo JUCIUIIHHE

[TnaTdopma st anexTponHoro ooyuenust MicrosoftTeams.

CHucok JTUIIEH3UOHHOTO MPOTPAMMHOTO 00€CIeYeHHsI, YCTAHOBIEHHOTO B ayJAUTOPHUSX:
Autodesk 3ds Max 2018, Autodesk AutoCAD 2018, Embarcadero RAD Studio 2010, MatLab
R2009a, Microsoft Office 2003, Microsoft Office 2007, Microsoft Office 2010, Microsoft Visual
Studio 2012, Microsoft Visual Studio 2012 Expression, Microsoft Visual FoxPro 9.0, Microsoft
SQL Server 2005, Windows, Dr. Web, Konctpykrop TecroB 2.5 (Keepsoft), Adobe Design
Premium CS4, Corel Draw Graphics Suite X5, Introduction to Robotics, LEGO MINDSTORMS
Edu NXT 2.0, Robolab 2.9.

9. TexHMYeCKHe CPeACTBA U MATePHATBbHO-TeXHHYECKOe o0ecrevyeHne I CIHIIIHHbI

Jns ucnonp30BaHUS DJIEKTPOHHBIX M3JaHMM oOydaromuecss oOecrneueHbl padodynm
MECTOM B KOMIIBIOTEPHOM Kjacce C BBIXOJOM B VIHTEpHET B COOTBETCTBUH C OOBEMOM
n3ydyaeMmbix aucuuiuinH. Jloctyn k cetu MurepHer umeror 100 % KOMOBIOTEpPHBIX paboOuMx
MECT.

MyasTumMeauiiHass y4eOHasi ayauTOpPHUs JIsl NPOBEICHUS] 3AHATHH JIEKIIHOHHOIO
THna Ne 316 Ha 100 mocago4HBIX MECT OCHAIIEHA CIIECIYIOIMMU TEXHUYECKUMHU CPEICTBaMHU
oOydeHuss W 00OpyJOBaHHWEM: YydeOHas MebOenb, I0CKa ayJauTOpHas, MYJIbTUMEIUITHOE
MPOEKIIMOHHOE M aKyCTUYecKoe 000py0BaHUE, IEPCOHATBHBIN KOMIBIOTED.

Ha I1K ycranoBieHO creayroriee mporpaMMHOe 00eCTICUCHHE:

— Oducnoe I10: oneparnmonHas cucrema MS Windows, oducusiii naker MS Office,
wiarpopma MS Teams, oduchsii naker LibreOffice, antuBupycHoe I10 Dr. Web.

Ob6ecneueno nposoHoe noakmoueHue [1K k nokanbHOM cet u cetn MHTEpHET.

MyasTumMeauiiHass y4yeOHAst ayAuTOpHUsS JJsl NPOBEACHHUS 3AHATHI CEMHHAPCKOIO
THna Ne 416 Ha 46 MOCAaOYHBIX MECT OCHAILEHA CIEAYIOUIUMU TEXHUYECKUMH CpPEICTBaMHU
oOydeHuss W 00OpyJOBaHHMEM: ydeOHas MebOenb, T0CKa ayJauTOpHas, MYJIbTUMEIUITHOE
MPOEKIIMOHHOE M aKyCTUYecKoe 000py0BaHUE, IEPCOHATBHBIN KOMIBIOTEP.
Ha IIK ycranoBneHo ciiemyromiee mporpaMMHOe 00eCTICUCHHE:
— Oducnoe IIO: onepaumonnas cucrema MS Windows, oducheiii maker MS Office,
wiarpopma MS Teams, oduchsii naker LibreOffice, antuBupycHoe I10 Dr. Web.

Ob6ecneueno nposoHoe noakmoueHue [1K k nokanbHO cet u cetn HTEpHET.

MyJasTumeauiiHass y4eOHAst ayAuTOpHUs JJsl NPOBEACHHUS 3AHATHI CEMHHAPCKOIO
THna Ne 507 Ha 20 mocaJouyHBIX MECT OCHAILEHA CIEIYIOIIMMH TEXHUYECKHMMH CpPEICTBAMM
oOydeHuss W 00OpyJOBaHHWEM: ydeOHas MeOenb, I0CKa ayJauTOpHas, MYJIbTUMEIUITHOE
ayJIMOBU3yallbHOE 000PY0BaHUE, IEPCOHATBHBIN KOMIBIOTED.

Ha I1K ycranoBieHO cieayromiee mporpaMMHOe 00eCTICUCHHE:

— Oducnoe I10: oneparnmonnas cucrema MS Windows, oducusiii naker MS Office,
wiarpopma MS Teams, opuchsiii naker LibreOffice, antuBupycHoe I10 Dr. Web.

Ob6ecneueno nposoHoe noakmoueHue [1K k nokanbHOM cet u cetn HTEpHET.
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