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1. TTosicHUTEIbLHAA 3AMHCKA

enbto ocBoeHMst aAMcCUMILIMHBI «EcTecTBEHHOHay4yHass KapTMHA MUpPa» SBIAETCA
dbopMupoBaHUe NMPEACTABICHUI O €CTECTBEHHOHAYYHON KapTHHE MUpa KakK Ii00aibHONH MOAETU
IPUPOIBI, OTPAXKAIOIIEH IETOCTHOCTh M1 MHOTOOOpa3ne MUpPa; U3Y4YEeHUE JOCTHIKCHUN HAYKU U
UX 3HaUEHUE JJISl Pa3BUTHSI YEIOBEUYECTBA.

3amaun  TUCHUIUTMHBI: O3HAKOMHTBCS C Oa30BBIMH TIOHATHUSMH U KOHIICTIIHSMH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPA;, HAYYUTHCS OCYIIECTBIATH IOUCK U KPUTUYECKU
aHAJTM3UPOBATh HH(OPMAIIHIO O IPUPOJIE COACPIKAILYIOCS B MH()OPMAITMOHHOM IPOCTPAHCTBE.

1.1. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlaHHas MTUCUMIUIMHA BXOIUT B 0a30BYI0 4YacTh MUCHMIUIMH ydeOHoOro maHa. JlanHas
JTUCIUIUIMHA Oa3upyeTcs Ha 3HAHUAX, MOJYYSHHBIX OOYYarOIIMMHUCS B OOIIE00pa3oBaTeIbHON
HIKOJIE B XOJ€ W3Yy4YeHHs aucuuruinH: «Pusuka», «buonmorus», «XuMus» Ha TPeIbLIyIIEeM
YpOBHE 00pa30BaHMSI.

1.2. Komnerenuuu odyuaiomerocsi, gopmupyembie B pe3yJibTaTe 0CBOCHHS JAHHOI
oOpa3zoBarte/ibHOIi mporpammbl. [lpomecc u3ydeHuss JUCHMIUIMHBI — HalpaBleH Ha
dbopMupOBaHUE AIIEMEHTOB cieayoumx komnereHuit B coorserctsuu ¢ ®I'OC BO u OIT BO
10 IAHHOMY HaIpPaBJICHHUIO MTOATOTOBKHU:

Kon n HaumMeHOBaHue
kommereniuu (13 ®I'OC BO)

[Inanupyemble pe3yabTaThl 00y4eHUs:
(3HaHMEeBbIe/PYHKITMOHAIBHEIC)

YK-1. CriocobeH oCyIIecTBIsATh
MOWCK, KPUTUYCCKUI aHaIN3 U
CHUHTE3 nH(popMaInH,

3HaeT 0a30Bble IIOHATHS M KOHIIEHIMH, COCTABIISAIOIINE
OCHOBY €CT€CTBEHHOHAYYHOU KapTHUHBI MHUPA.
YMeeT oCylecTBIATh MOUCK HEoOXoauMoi uHGpOpMaIUu B

MPUMEHSTh CUCTEMHBIA MOAXOJ | 00JacTu €CTECTBEHHBIX HayK coaepxarieics B
JUISL  pEIIeHUs TOCTABJICHHBIX | HH(POPMAIIMOHHOM TMPOCTPAHCTBE U yMEET KPUTHYECKH €e
3a1a4 aHAJTU3UPOBATh (moxet pa3nu4arth HayJIHBIC "
TICEBJIOHAYYHBIE MPEACTABICHUS O MPUPOJIL).
2. CTpyKTYpa U TPYA0€MKOCTH THCIHHUTLINHBI
Tabmuma 1
Bup y4e0Hoii padoThI Bcero yacos Yacos B cemecTpe:
(axazeMuUeCcKUe Yachl) 180 akaj. yacoB
3 cemecTp
O01mmii 00beM 3a4. efl. 5 5)
yac 180 180
N3 Hux:
Yacel ayTUTOpHOH paboTHI (BCETO) 60 60
Jlexun 20 20
[IpakTHyeckue 3aHsATHS 40 40
JlaboparopHsble 3aHATHS - -
Yacsl BHeayIUTOPHOI padoThl, 120 120
BKJIIOYAS CAMOCTOSITEIbHYIO
padoTy 00y4arouerocsi
Bun mpoMexxyTOuHOM aTTecTaruu IK3aMeH JK3aMeH
(3ageT, mud. 3a4er, HK3aMeH)
3. Cucrema oneHUBaAHUSA
OrneHUBaHUE OCYIIECTBISIETCS B paMKax OaulbHOW  CHUCTEMBI, pa3pabOTaHHOMN
npernojaBaTesieM U JOBEACHHOW /10 CBENEHUS OOyYaloIIMXCS Ha T[EepPBOM  3aHSTHH.

MaxkcumanbHOE KOJMYECTBO OayioB, KOTOPbIE MOXKET HaOpaTh CTYIACHT B XOJ€ H3Y4YCHHUs
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mucuuruiniel, coctaBisier  100. ITo pasHeiM  gopmaM  KOHTposis OalsibHBIE  OIICHKH
pacIpeneNsoTesl CIeayImuM o0pa3oM: coOecenoBanne mo TtemMam Kypca 0-16 Oaiios;
BBHITIOJTHEHNE y4eOHOTro MHUHH-TipoekTa — 0-34 Oamna; TtectupoBanue mo temam kypca — 0-50
0asioB.

[Tpu nHabope cryaentom Oosee 60 OaIOB OIEHKA 32 MPOMEKYTOUHYIO aTTECTAIIMIO MOXKET
OBITh BBICTABJICHA AaBTOMATHYECKH COIJIACHO CIEAYIOUIMM KpuTepusm: 61-75 OamnoB —
YIOBJIETBOPUTENLHO; 76-90 GamtoB — xoportio; 91-100 6amioB — OTAUYHO.

CryneHTbl, HAOpaBIIKE MO TEKYIIEMY KOHTPOJIIO MeHee 61 0aiioB, a Tak:ke HE COTJIaCHBIC
C UTOTrOBOM OLICHKOMW, IOJYYEHHOW MO pe3yJbTaTaM TEKYLIEro KOHTPOJIS, CHAKT JK3aMEH B
YCTHOM (opMme.

4. Conep:kaHue QU CHUTIINHbBI
4.1. TemaTH4ecKU# IJIAH JUCIUILIHHBI

Tabauua 2
Ne | HammeHoBaHue TeM u/nam O0beM aucuMIJIMHBI (MOYJIsA), Yac.
pasaeios Bcero Buasbl aynuropHoii padoTsl B yac. Hnsre BHIIBI
KOHTaKTHOH
paboThI
Jlexun IIpakTuueckue JlaGoparopHble
3AHATUA 3aHATUA
1 2 3 4 5 6 7
Monys |
1 Brenenue. EcTecTBO3HaHHE Kak 20 2 2
(heHOMEH KYJBTYpBI.
2 | Drtanbl pa3BUTHS €CTECTBO3HAHUS 20 2 2
3 | OCHOBBI METOJIONIOTHH HAYKH 20 2 2
Monynsb 2
4 | CTpyKTypHBIE YPOBHU U CHCTEMHAS 20 2 4
OpTaHU3aIMsI MATCPUHL.
5 | ®usnueckas KapTHHA MHpa. 20 2 4
6 KoHnenmmu BO3HUKHOBEHUS 1 20 2 6
pa3Butus BeeneHHo.
Mopyns 3
7 | Xumuyeckue rpeoOpa3zoBaHus 20 2 6
BemecTBa. KocHoe BelecTBo
3emin.
8 | denomen xu3HHU. [IporcxoxaeHue 20 4 8
1 3BOJTIOLNS Ku3HU. KoHIenmu
TEHETHKH.
9 AmnTpororenes3. Bzaumopeticteue 20 2 6
MPUPOABI U OOIIECTBA.
Htoro (uacos) 180 20 40

4.2. Coaepxxanue TUCUMIIMHBI 10 TEMaM.

4.2.1. Conep:kaHue QIUCHUILIUHBI.

Moayas 1.

Tema 1. BBenenue. EcrecTBo3HaHUe KaK (peHOMEH KYJIbTYPHI.

EcrecTBo3HaHME Kak »dJIEMEHT MHPOBO33peHUsA. (OCHOBHBIE HCTOPUKO-KYJIBTYpHBIE
NPEINOChUIKM W 3aKOHOMEPHOCTH pPa3BUTUS ecTecTBO3HaHMS. EcrecTBeHHOHay4yHas U
TyMaHUTapHas KyJnbTypa. Bs3aumopeicTBue €CTECTBEHHBIX W TyMaHUTApHBIX  HayK.
Knaccudukanmst nayk. Juddepennuanus u wuHTErparus Hayk. MecTo Hayku B CHCTEME
KYJIBTYpBI U €€ CTPYKTYpa.

Tema 2. JTanbl pa3BUTHA €CTECTBO3HAHUS.

OOmiast UCTOpPHsST €CTECTBO3HAHUSA. AHTHYHOCTH, Harypdmiocodus. IlepBbie Hay4dHBIE
nporpammbl: 1 - Maremarnueckass mporpamma [lmarona, Iludaropa; 2 - KopmyckymnsipHo-
atoMuctuyeckas mnporpamma [lemokpura; 3 - KoHTHHyanbHas mporpaMMa ApHCTOTENS.
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EcrectBozHanne B CpenHue BEKa, pa3BUTHE YHUBEPCUTETOB. EcTecTBO3HAaHUME B 3IOXY
Boszpoxnenust. dopmupoBaHue MEXaHUCTUYECKOTO €CTECTBO3HAHUSA: CO3aHHE
TEJINOLIEHTPUYECKOW CUCTEMBI MUpPAa M YYEHHUS O MHOYKECTBE MHUPOB, CO3/IaHHE KJIACCHUYECKOMN
MEXAHUKH M DKCIEPUMEHTAJIbHOTO E€CTECTBO3HAHMSA, DPOXKICHHE MEXaHUCTHYECKOW KapTHHbI
mupa. EcrecrBoznanne B XVII-XVIII Bekax. DBOMOLMOHHBIE WACH B ecTeCTBO3HaHWUU 18-19
BeKkOB. OTkpbiTHe (yHIAMEHTaNbHBIX 3akOHOB M Teopuil. Ilpeamocsuiku  KpylieHus
MEXAHUCTUYECKOTO €CTECTBO3HAHMUS, pa3BUTHUE HAyYHO-TEXHMYECKOIo Ipolecca. Paspurue
COBpPEMEHHOTO ecTecTBO3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO10JIOTHH HAYKH.

CymHocTs HayyHoro mnosHaHusa. Hayka um HayuHoe 3HaHue. Ilo3sHanue kak mnpouecc
OTpakeHMsl JeicTBUTENbHOCTU. KpuTepum M HOPMBI OTIPAHUYEHHUS HAyYHOTO 3HAHMS:
OpUHIUNBL Bepuukauy, ¢anbcuPUKauud M palMOHAIbHBIA HpUHIMIL. Buabl cpeacts u
MeTooB Hayku. CTpyKTypa M ypOBHHM HaydyHOro mo3HaHus. OOmiee HOHSATHE O METOJE.
XapakTepuCTUKAa OCHOBHBIX METO/0B HaykH. OOILIeHay4yHble METOAbI SMIUPUYECKOIO YPOBHS
no3HaHus. OOlIeHayYHbIe METO/Ibl TEOPETUUECKOT0 YPOBHS Mo3HaHusA. OOIIeHay4YHbIE METO/BL,
IIPUMEHSEMbIE HA SMIUPUUECKOM U TEOPETUYECKOM YPOBHSX ITO3HAHUS.

Moayas 2.

Tema 4. CTpyKTYpHBIC YPOBHH U CHCTEMHAasi OPraHu3anus MaTepHu.

Wepapxuunoctb MupoB. Mukpo-, Makpo-, meramup. CTpyKTypHbI€ YPOBHHM OpTraHU3aLMU
npuposl. Muxkpomup U QpyHIaMeHTadbHblE B3aumojeicTBusa. KBapkoBas mpupoja MaTepuu.
OCHOBHBIE XapaKTEPUCTUKH DIIEMEHTAPHBIX YacCTHIl. THIBI (U3MYECKOTr0 B3aWMOJICHCTBHS B
IIPUPOJE. 3aKOHBl COXPAaHEHMs M NPHUHLMI CUMMETPUM B ecTecTBO3HaHuu.  IIpuHnmn
CUMMETPUHU U 3aKOHBI COXpaHeHUsl B npupoje. OCHOBHbIE 3aKOHBI MPUPObI B TEPMOJUHAMUKE.
ITepBoe Hauano tepmoauHamuku. Ilonarue suTponnu. Bropoe Havano TepMOINHAMUKH

CuHepretuka Kak Hayka O CaMOOpPraHM3alMM CHUCTEM. YCIOBUS U MEXaHU3MBbI
camoopranuzauuu. CaMoopranuszanuss B KUBOM mnpupone. Mnued OTKppITONl CHCTEMBI
O.lpenunrepa. Camoopranusanus B HeXUBOM npupoae. CuHepreTnyeckas KapTUHA MUpa.

Tema S. ®Pusnyeckas KApTHHA MHPA.

MexaHuueckass KapTMHa MHpa U €€ OCHOBHbIE MOHATHS W mojoxeHus. OOmue
IpeJCTaBiIeHus 0 MaTepuu. MexaHucTUYecKas KapTHHA MUpa U ee ocoOeHHocTH. JluckpeTHas
(xopmycKyJsipHasl) MOJENIb PEaJIbHOCTH, KOHIIENLUS a0COJMIOTHOTO IMPOCTPAHCTBA U BPEMEHH,
IOPUHLMII ~ JETEpMUHU3MA. 3aKkoHbl JBWkeHus. [lpuHnun  nansHOAeicTBus.  Teopus
AJIEKTPOMAarHUTHOTO IOJI U KPU3UC MEXAHUYECKOW KapTUHBI MUpa. DJIeKTPOMarHUTHAsI KapTUHA
Mupa, GopMHUpOBaHUE M0JIEBOH (KOHTUHYAIbHOI) MoJenu peanbHOCTU. [IoHsATHE BEPOSTHOCTH,
OPUHLMI OJMU3KOJACHCTBUS, peNsUuOHHas (OTHOCUTENbHAsi) KOHLEMIUS MpPOCTPAaHCTBA U
BpeMeHHM. KBaHTOBO-TONIEBas KapTMHA MHpa. Ee OCHOBHBIE MOHATHUSA, MOJ0XkeHUs. KBaHTOBO-
MOJIEBbIE  TMpEACTaBlIeHUs O MaTepud. [IpyHIMI  HEONpPENeNeHHOCTH M IPUHLUI
JIOTIOJTHUTEIBHOCTHU. PelATHBHCTCKAs KapTUHA MUpA.

Pa3Butue mpexacraBneHuii o mMarepuu. Buael, cBoWcTBa M CIOCOOBI CYIECTBOBAHMS
matepuu. OCHOBHBIE (OPMBI IBHKEHHUS MaTepuH. Pa3BuTHe mpencTaBieHH O MPOCTPAHCTBE U
BpeMeHU. Pa3BuTue TmpeacTaBieHUd O JBWXKEHUM MW O B3aUMOJACHCTBHHM. DBOJIIOLHUS
npeJcTaBiIeHnut 0 mpocTpaHcTBe U BpeMeHu. [IpoctpanctBo u Bpemss B CTO. OOmias Teopus
OTHOCHUTEJIbHOCTH O MPOCTPAHCTBE U BPEMEHH.

Tema 6. Konnenuuu BO3HMKHOBEeHHS U pa3BuTust BeesieHHoOM.

O6mast xapakrepuctuka Bcenennoit. Kocmudeckue paccTosSHUS W MacIITaobl,
aCTPOHOMHMYECKAsl €AWHMIIA, CBETOBOW ron, napcek. KocMosornueckune monenu BceneHHOM.
Kocmonornueckne mnocrynarel. CranvoHapHas Moaenbs BceemenHol OiHiureiHa. Omumlka!
3aknanka He omnpeneiqeHa.Moxaens  pacmumpsitomieiicas  Bceenennoit  A.A.®punmana.
OO6napyxeHue sBiIeHUs pa3deraHusi rajaktuk J.Xa60ioMm. Popmyna Xabbna. JlomonHeHue
KOHIIeNUK bospmoro B3peiBa Teopueld UHQUIAUMU. AHTPOMHBIA MPUHLIUI B KOCMOJOTHH.
O6mas kaptuna Bcenennoit. Ctpykrypa Bceenennoit. Hamra ramakrtuka. Jlpyrue rajakTHKH.
CoBpeMeHHbIE TIPECTABICHUS O POXKACHUU U 3BoioLMHU 3Be3l. ConHeuHas cucrema. ColHLe.
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Crpoenne ConHeuHod cuctembl. ['unore3a mnpoucxoxzaeHuss COJHEYHOH  CHUCTEMBI.
ACTpOHOMHYECKHUE YCIIOBUS, HEOOXOAUMBIE AJIs CYILIECTBOBAHUS JKU3HU Ha IIJIaHETe (B Ipeaenax
ConHe4yHoM cucTeMbl)

Monayas 3.

Tema 7. Xumudeckue npeodpasosanus Bemecrsa. Kocnoe Bemecrso 3emiu.

Hcropuueckue acekThl CTaHOBJIEHUS XUMuU. Crienn(ruka XMMAYECKOTro 3HaHUsL. XUMUS
KaK HayKa, ee IIeJI1, 3a7a4, 00bEKThI HCCIICJOBAHUH, POJIb B KHU3HH UEIOBEKa M MECTO B HAYKE.
VY4eHHe O C€OCTaBe BEIIECTBA M YPOBEHb CTPYKTYpPHOM XUMHUU. XHMHYECKHE IIPOLECCHI,
CcaMOOpraHu3alus XUMHUYECKMX CHCTEM. XUMHUYECKHE 3JEMEHTbl U B3aUMOJCHCTBUS MEXIY
HuMH. Co3aHKMe IEPUOINYECKOT0 3aKOHa (CUCTEMBI). 3aKOH MOCTOSHCTBA cocTaBa. Bemectsa u
cmecu. Knaccudukanus BemectB. CTpyKTypa XMMUYECKHX COCTUHEHUH, YICHUE O XUMUYECKUX
nporeccax. Heopranuueckue u OpraHMYecKue BElIECTBA, WX 00pa3oBaHHME B IIpolecce
rJ100aTbHOM HBOJIOIMK, POJIb B MPHPOJAE. XUMHUECKHE 3JIEMEHTHI, PaclpOCTPaHEHHOCTD,
CBOIicTBa HEKOTOphIX OcHOBHBIX 3nemeHToB (H, O, C, N, S, P). I'pynnbel Xumuueckux
9JIEMEHTOB. XUMHUYECKas IBOJIIOLINS 3EMIIH.

Tema 8. ®enomen xu3Hu. [Ipoucxoxaenue u 3Boonus xku3Hu. ['eneruka.

CoBpeMeHHbIE KOHLIETILUU MPOUCXOXKIEHUS, PAa3BUTUS U CYIIHOCTH >ku3HM. [IpoGiema
CYyIIHOCTH W ONPEIEIICHUs JKU3HU. XUMHUYECKMH cocTaB kuBOoW Marepuu. KoHuenuuu
BO3HUKHOBEHUS KHM3HHU Ha 3emiie. ' mnoresbl ouoreHesa. I ' unoresa abuorenesa. DBOITIOIMOHHAS
teopust. OCHOBHbIE 3Tanbl OMOXMMHUYECKON 3BOMOLMHU. CTpPYKTypHBIE YPOBHM OpraHU3aluu
KUBOU MaTepu, Gopmbl )Kku3HU. CBOKCTBA KUBOTO BEIIECTBA.

OBOJIIOLIMOHHOE y4yeHHe. Teopusi ecTecTBEHHOro oTOOpa, posib HACIEeICTBEHHOCTH U
M3MEHYMBOCTH, OOpHOBI 32 CYIIECTBOBAHWE M ECTECTBEHHOIO OTOOpa B HBOJIONUH. Teopuu
HeoJlaMapKu3Ma M aHTHAapBUHU3Ma. OCHOBHBIE MOJI0XKEHUS CUHTETUYECKON Teopuu. MuKpo- n
MaKpO3BOIIOIMSA. 3aKOHbI 3BOJIOLMU. Pa3zButue opraHudeckoro mupa. OCHOBHBIE 3Tallbl
UCTOPUHU XHM3HM Ha 3emiie. DBoJOLUS U MHOrooOpasue Gopm >xu3Hu Ha 3emsie. OCHOBHBIE
CTPYKTYpHBIE YPOBHU OpraHU3AIMH KUBOTO.

Bo3nukHoBeHne wu pasButue reHetuku. Crpykrypa Monekynsl JHK. Xumus
HaciencTBeHHOCTH. Konuennusa reHernueckoro koxa [.I'amoBa. ['€eHHblE MeXaHU3MBL.
Knerounsie Mexanu3Mbl. MyTanuu 1 ux BUIsl. [Ipo0ieMbl reHeTHYeCKOi HHKEHEPHH.

Tema 9. AnTpomorene3. B3zammopeiicrBue npupoast u odmectBa. ['1odanbHbIN
IBOJIIOLMOHU3M.

AHTporniorene3. Mecto 4yenoBeka B CUCTEME KUBOW MPUPOIbL. OTINYUTENbHBIC TPU3HAKI
yejgoBeka. AOuWOTHYECKHME U OMOJIOTHYECKHE NPEeANOoChUIKM aHTponoreneza. OcobGeHHoCTH
aHTponoreHe3a. Pa3Butue cozHaHus U s3blka. buonornueckoe u couuasbHOoe B (UIIOreHE3e
yejoBeKka. buonmormyeckoe U COLMAlbHOE B OHTOreHe3e 4eloBeka. buocdepHbie u
sKosiornueckue koHuemnuuu. [lonstue ouocdepsl. 'panunsl Onocdepsl. CocTaB U 3JIEMEHTHI
o6uocheprl. JKuoe  BemectBo.  DyHKIMHM  KMBOrO  BemiectBa.  buocdepa  kak
camoperynupytomasicas  cuctema. [Ipobrmembr  mepexoma  Omochepsr B HOOChepy.
AnTponocouuorese3 U (opMHpPOBaHHE TIO0ATBHBIX HIKOJOTHYECKUX Mporpamm. OCHOBHBIE
MOHSTHS U 3aKOHBI SKOJIOTUU. [ 100aNIbHBIN U JOKabHBIM 3KOJIOrHYecKHe KPU3UCHL. BhI30BBI U
yIpo3bl CYLIECTBOBAHUIO )KM3HHU HA 3EMIIE.

IInanbl ceMUHAPCKUX (MPAKTHYECKUX) 3aHATHIA.

BOHpOCBI I O6CY)KH€HI/I$I Ha CEMHHAPCKHX 3aHATUAX COBINAJAOT C COACPKAHUEM
IPEeJICTaBICHHbBIX MOTYJIEH.

IMpakTuueckoe 3ansitue. EcTecTBeHHOHay4yHass W TyMaHMTapHasi KyJbTypbl (2
yaca).
Ilnan 3aHaTHA
1. XapaxTepHble UepThl HAYKH U €€ OTJIMUUE OT APYTUX OTPaciei KyIbTYpBhl.
2. EctectBo3nanue B cucteme Hayku. Juddepennuanus Hayk.EcTecTBO3HaHNE U €r0 OTINYNE
€CTECTBO3HAHUS OT APYIHX 00JIaCTeH HAYKH.



3. EctectBo3HaHMe U uepapxus HayK O IPUPOJIE.
4. Cnenuduka eCTECTBEHHOHAYYHOTO U TYMaHUTAPHOIO 3HAHUS.
5. IlpobGnema MHTErpanuu €CTECTBEHHOHAYYHOI'O W T'YMaHUTApHOIO 3HaHMs (B3aMMOCBS3b,
B3aMMOBJIUSHUE U B3aUMOJIOTIOTHUTEIBHOCTB ).
6. YcrtHbIii onpoc (cobecemoBaHmEe IO BOIPOCAM).
7. 3ammura CTPYKTYpHO-JIOTUYECKUX CXEM U TaOJIHUIl IO TEME 3aHSATHSI.
IIpakTnyeckoe 3ansaTHe. UcTopuyeckue 3Tanbl pa3BUTHS €CTECTBO3HAHUA (2 Yaca).
ILnan 3ansTHA
EctecTBO3HaHNE B AII0XY aHTUYHOCTH.
EcrectBo3Hanue B CpegHue Beka.
EcrectBo3Hanue B anoxy Bo3poxaenus.
EcrectBoznanne B XVII-XVIIIBB.
EcrecrBo3znanue XIX n XX Beka.
YcTHBIH ornpoc (cobece10BaHme IO BOIIPOCaM).
3amuTa CTPYKTYpPHO-JIOTMUYECKUX CXEM U TaOJIMIL [10 TEME 3aHSATHUS.
IIpakTHyeckoe 3anATHE. OCHOBBI METOA0JI0THM HAYKH (2 yaca).
ILnan 3anaTHsA
OO11ee moHATHE O METOIE.
YpoBHU 1 (HOPMBI HAYYHOTO TTO3HAHHUSL.
OO61eHayyHbIe METO/Ibl SMIIUPHUYECKOTO YPOBHS MO3HAHHUS.
OO0mieHayyHbI€ METOIbI TEOPETUUECKOTO YPOBHS IMO3HAHMUS.
OO1ieHayyHble METOJbI, MPUMEHSEMble Ha SMIUPUYECKOM U TEOPETUYECKOM YPOBHIX
MO3HAHUS.
Kputepuu HayuyHOCTH.
YcTHbI onpoc (cobecemoBaHme MO BOIPOCaM).
8. 3ammra CTpyKTYPHO-JIOTHUECKUX CXEM M TaOJIUI] 110 TeME 3aHSTHUS.
IIpakTnueckoe 3ansaTHe. CTPYKTYpHbIe YPOBHH H CHCTEMHasi OpPraHHM3alus
Matepuu (2 yaca).
ILnan 3ansaTus
1. CrpykTypHble YPOBHHM OpraHM3allii MaTepUu, HepapXusi HEOPraHMUECKOTo U OPraHUYECKOro
MHUpPa Ha MUKPO-, MaKpO- U MEraypOBHSIX.
2. BemectBo 1 nosue. @yHaaMeHTaIbHbIE B3aUMOICHCTBUS.
3. CrtpyKTypHBIE YPOBHU B MHUKpOMHpE. OCHOBHBIE XapaKTEPUCTUKH IIEMEHTAPHBIX YaCTHII.
4. dyHnaMeHTalbHblE  B3aUMOJICHCTBMS -  CHUJIbHOE,  3JIEKTPOMAarHuTHoe,  ciaboe,
rpaButanoHHoe. KopmyckynsgpHo-BoiaHOBOM — nyanusM. OTKpBITHE  3JIEKTpOHA.  3apsij
anekTpoHa. Mozens atoma Tomcona (1903r.). Pasmeps! sigpa u pazMepsl aToMa, MOJIOKEHHs .
Pesepdopna (1911r.). Teopuss aroma H. bopa (1913r.). CrtpoeHue atoma - aTOMHBIH H
HYKJIOHHBIH YPOBEHb.
5. Tlpunnun coorserctBus (H. bop, 1923r.). [lpunnun nononnurensnoctu (H. bop, 1927r.).
6. Ilpuniun u cooTHOIIEHUE HeonpeneneHnocTeit B. ['eiizendepra.
7. TlepBoe Hauano TEPMOJMHAMHKH, 3aKOH COXpaHEHMsI M TpeBpalleHusi sHepruu. Bropoe
Hayao TePMOJAMHAMUKY, TEIUIOBas SHEPTHsl U paboTa. Beunslil nBurarens. SHTponus.
8. YcrHsI onpoc (cobecemoBaHUe IO BOPOCAM).
9. 3ammra CTPYKTYPHO-JIOTHUECKUX CXEM M TaOJIUI] 110 TeME 3aHSTHUS.
IIpakTHyeckoe 3aHATHEe. CHHEpreTHYecKHe KOHLENIUH (2 yaca).
I1nan 3aHaTHA
O6111ee npeacTaBIeHNEe O CHHEPreTHKE KaK HayKe O CaMOOPTraHU3alluU CUCTEM.
2. YcinoBus M MexaHU3Mbl camoopranuszanuu. Camoopranuzanuu wmarepud. OTKpBITHIE,
paBHOBECHBIE M HEpaBHOBECHbIE cucTeMbl. [loHsATHE PryKTyanuu.

NoakowhE
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3. IIpormecchl camoopraHu3anuy B )KUBOH MPHUPOE.
4. Tlporecchl caMOOpraHU3AIMK B HEXXUBOU MPUPOJIC.
5. Konuenuuum camoopraHu3anuy CHHEPI€TUKH.
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Wnest otkpeiToit cuctemsl . 1peaunrepa.
HepaBnoBecnas tepmoannamuka M.I1puroxuna.
Cunepreruka I'.Xakena.
Konnenuus camoopranuzanuu M.Jiirena.
10 YcTHbIi onpoc (cobeceaoBaHUe IO BOIIPOCAM).
11. 3amuTa CTPYKTYpHO-TOTHYECKUX CXEM U TaOJUI] 10 TeME 3aHSTHSI.
IIpakTHyeckoe 3anaTHEe. PU3NUYecKasa KapTUHA MUpa (4 yaca).
ILnan 3ansTHA
1. TlonsTHe ecTeCTBEHHOHAYYHOUM KapTHUHBI MUpA.
2. Mexanunueckasi KapTUHA MHPA, €€ OCHOBHBIC IOHATHUS, MOJOKEHUS, 3aKOHBI ¥ IPUHITUIIBL.
3. DnekTpoAMHAMHYECKash KapTUHA MHUpPAa U €€ OCHOBHBIC IOHSTHSA, MOJOKEHUS, 3aKOHBI U
MPUHIIMIIBL.
4. KBaHTOBO-IIOJIEBbIE  IpeiacTaBiIeHMsT O  Marepuu:  KoHuenuus  KOHTHHYaJIbHOTO
(HempepbIBHOTO) cTpoeHus Mmarepuu J{.Maxkcsea.
5. Coznganue crienuaibHOM M OOIIEH TEOPHH OTHOCHUTEIBHOCTH, MOCTYJIAT OTHOCHTEIBHOCTH U
WHBapHaHTHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM YeThIpEXMEPHBIA KOHTHHYYM.
6. YcrHbII onpoc (cobecemoBaHme IO BOIPOCAM).
7. 3ammMra CTPYKTYpHO-IOTUYECKUX CXeM U TaOJUI] 0 TeME 3aHSITHS.
IMpakTuueckoe 3aHsaTHe. KoHmenuuu BO3HUKHOBeHHsI M pa3BuTtus Bcesennoii (6
4acoB).
ILnan 3anaTHsA
1. O6mas xapakrepuctuka Bcenennoil. Mogens pacmmpsromieiics Bceenennoit A.A.
®puamana. Teopus ropsdeit Becenennoit I'. I'amosa.
2. PenukroBoe uznydenue. CunrymnspHoe coctosiuue Beenennoit. D dext Jomnepa.
3. MacmTabb! ranaktuk 1 Metaranaktuku. Hamra ranmakruka Mueunsrii [1yTe, o6miee ctpoenue
Y pa3Mephl B CPaBHEHUU. 3BE3/1bl, IBOJIIOLMS 3B€3/1. UepHbIE IBIPHI.
4. Teopun Bo3HHKHOBeHHsI ConHeyHoW cucrembl. OOmmit mnaH cTpoeHus ConHeuHoU
CUCTEMBI.
5. IlnmaneTsl ux 001IME XapaKTEPUCTUKU. ACTEPOUIbI, METEOPUTHI.
6. 3emns - rutaHera ConHeuHoW cucteMbl. OOMmMH NMIaH BHYTPEHHETO CTPOEHUS, pa3Mephbl,
o0onouku. CtpoeHue armocdepbl: ocoOeHHOCTH Tponocdeprl, cTpaTtocdepbl, Me3ochepsl,
Honocdepst u Tepmocdepsl, sk3o0chepa. Marautocdepa - ocodast 06om0uka 3emiu.
7. YcrHbI onpoc (cobeceoBaHKe 110 BOIIPOCAM).
8. 3ammra CTPyKTYpHO-IOTUYECKUX CXEM U TaOIUII 0 TEME 3aHATHSI.
9. TectupoBanue.
IIpakTnyeckoe 3anaTHe. XMMHYecKHe IPpeo0pa3oBaHus BemecTsa (2 yaca).
ILnan 3ansaTus
Criermudrika XMMHUYECKOTO 3HAHUS. DBOIONNSA XUMUYECKUX 3HAHUH.
CTpoeHue U B3auMOJICHCTBUE XUMHYECKHX BEIIECTB.
VY4eHue o cocTaBe BEIIECTBA. YUEHUE O XMMUUECKUX Npoleccax. Katanus.
OBoiOIMOHHAA XUMUS. CBSA3b XUMUH U OMOJIOTHH.
MecTo 1 posib XMMHUHU B CUCTEME «OOILECTBO — IPUPOIar.
ITepuoanueckuii 3akon [I.M1.MenneneeBa u ero 3Ha4eHUE B HAyKeE.
XuMmus U ee pojib B 00IIeCTBe.
XUMHYECKHUE IIEMEHTBI U X pacIipe/iesIeHHe B IPUPOJIE.
VYcTHbIi onpoc (cobecegoBaHe MO BOIPOCAM).
lO 3amuTa CTPyKTYPHO-JIOTHYECKUX CXEM U TaOJIHI] IO TeME 3aHSITHS.
IMpakTuueckoe 3ansaTue. ['eosornyeckue konuenuun. Kocunoe Bemecrso 3emum (4
yaca).
Iliian 3aHsTHA
1. IInanera 3emus.
2. OO0mas xapakTepuCTUKA IIAaHETHI.
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['eonoruueckoe BpeMs U reojioruueckas IKaina BpeMeHH.
Crtpoenue 3emiin. Pusznueckue 000JI0UKH.
DBOJIIOIHS 3eMIIU.
JIBukeHre KOHTUHEHTOB. KOHIENIHs TEKTOHUKY JTUTOCHEPHBIX ILJIHT.
Kocmuueckue putmsl 3emiin.
Konnenmuu pazsutus reocepHbix 000s104ek (McTopus arMochepsl, ruapocdepsl u ap.).
Bynkanel 1 3eMueTpsceHusl.
10 [IpupoaHbie pecypcbl 3eMIIM U OXPaHA OKPYKAOLIEH Cpe/bl.
11. Ycrnslii onpoc (cobecemoBaHme MO BOIPOCaM).
12. 3amuTa CTpYKTYypHO-IOTHYECKUX CXEM U TaOJUI] 10 TeME 3aHSTHSI.
IIpakTuyeckoe 3anaTue. [lponcxoxxaenue u 3BoJIOUNs KU3HU (4 yaca).
Ilnan 3ansTHA
1. OcHoBHBIEC KOHIICTIIUU MPOUCXOXKICHUS KU3HU. Teopur 3apOXKICHUS KUZHU.
2. DTanbl OMOXUMUYECKON SBOMIOIUH. ['€0XpOHOIOrHYECKasi UCTOPUS Pa3BUTHSI 3eMJIH, OOIIast
XapaKTEpUCTHKA ITATIOB.
3. Ilepexoa OT OJHOKIJIETOYHBIX K MHOTOKJIETOUHBIM (opmam. CBOHCTBA KHBOTO BEIIECTBA.
CaoticTBa kieTku. [Ipenensl )xu3Hu.
4. CTpyKTypHblE YpPOBHM OpraHU3allUd IKUBOM MaTEpHH: MOJEKYISIPHO-TEHETHUYECKUI,
KJICTOYHBIA, OHTOTCHETUICCKHH, TTOMYJISIITHOHHO-BUIOBOM, OMOTCOIICHOTHYSCKU.
5. buonornyeckass sBomonus. Ponb MpokapuoT W AyKapuOT. DBOJIOIUMOHHOE YYEHHUE.
OcCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOpHUH.
6. DneMeHTapHbIe SBJICHUS M (PAKTOPHI SBOIIONUH (TIOMYJISAIMS, H3MEHEHHE TeHOTUITHYECKOTO
cocraBa, TeHO(POHJ, (aKTOphl - MYTAIHMOHHBIA MPOIECC, BOJHBI JKU3HU, H3OJISIHA,
€CTECTBEHHBIN OTOODP U €ro BUJIBI).
7. YcrtHbI onpoc (cobecemoBaHMEe MO BOIPOCaM).
8. 3ammra CTpyKTYpHO-TIOTUYECKUX CXEM U TaOIUII 0 TEME 3aHATHSI.
IpakTuyeckoe 3anaTne. Konnenuuu reneTtuku (4 yaca).
Iliian 3aHsaTHA
1. Bo3HuMKHOBEHME U pa3BUTHE TE€HETUKH. ['€HeTMKa — Hayka O HAacJIe[ICTBEHHOCTH H
WU3MEHUYUBOCTH.
Crpykrypa monekyisl JIHK. Xumuueckue 0oCHOBbI HAaC/I€CTBEHHOCTH.
Konuenuus renernueckoro kona I'.I'amoga.
['eHHbBIC U KJIIETOYHBIE MEXAHU3MBI.
MyTtanuu 1 uX BUJIBIL.
['eHHas WHXXEHepHs, €€ BO3MOKHOCTM M MepCcHeKTUBBL. I[IpoOiaembl reHeTH4ecKon
WHXEHEPHUH.
7. DBOJIIOLIMOHHAS TEOPHSI B CBETE€ COBPEMEHHBIX JOCTHKEHUN F€HETHUKH.
8. T'enmermueckas mporpaMmMa 4eloBeKa U MPUPOJIa HHTEIUICKTYAIbHBIX CIIOCOOHOCTEH.
9. VYcrHsI onpoc (cobecemoBaHme IO BOIPOCAM).
10. 3amuTa CTPYKTypHO-TTOTHYECKUX CXEM U TaOIUIL 0 TeME 3aHSTHS.
IMpakTuuyeckoe 3aHsitue. AHTponoreHes (2 yaca).
Ilian 3ansTHA
MecTo yenoBeKka B CUCTEMATHKE KUBOM MPUPOJIBL.
HcTopuueckrie aclieKThl IPOMCXO0KIEHHUS YEI0BEKa.
[TonoxeHne yenoBeka B CCTEME KUBOTHOTO MUDA.
[Tcuxodusnonornyeckre ocobeHHOCTH yenoBeka. Mpinuienue. Peus. Co3HaHue.
AHTpOIIOTEHE3.
buonoruueckoe u conuanbHOE B ICTOPUUECKOM Pa3BUTHH YEJIOBEKA.
buonoruueckoe u colMaibHOE B OHTOTE€HE3E YETIOBEKA.
DneKTpudeckast aKTHBHOCTh MO3Ta U YYCHHE O OUOTIONSX.
EBrennka — Bo3aMoxHOe Oymyiee yenoBeuecTna?
10 YcTHbI onpoc (cobeceaoBaHue IO BOMIPOCaM).
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11. 3ammra CTPYKTYpHO-JTOTMYECKUX CXEM M TaOJIHII IO TEME 3aHSATHS.
IIpakTuyeckoe 3ansitue. B3aumopeiicreue npupoasl U odmecrna (4 yaca).

Il1an 3angaTus

1. AntpomnoconuoreHes u GopMUpoBaHUE TIIOOATBHBIX IKOJIOTHUYECKUX MPOOIIEM.

2. buocdepa - xuBas obomouka 3emmm (D. 3rocc, 1875 r.). Yuenue o Omochepe (B.

Bepnanckuii). Ctpoenue u rpanuiibl onocdepsl. buoreoxumuyeckue GyHkiun 6unochepsr.
Pecypchl mpupos 1 1X BO30OHOBIISEMOCTb.

Hoocdepa u Texnochepa. HaydHo-TeXHHUECKHIT TpOTrpece, MEPCIIEKTUBBI PA3BUTHSI.
['mobanpHBIC IKOIOTUYECKUE TPOOIEMBI, TyTH BBIXO/A U3 KPU3HCA.

YcTHBIH onpoc (cobece1oBaHme 1O BOIIPOCAM).

3amuTa CTPYKTYPHO-JTOTMYECKUX CXEM U TaOJIHII 10 TeME 3aHSTHS.

No ko

OO0pa3ubl KOHTPOJILHBIX 32/1aHUS VIS MIPOBeIeHUA TEKYIIero KOHTPOJIsI yCIeBaeMOCTH
JAMCIHUTIIIHHE.
1. O0pa3ubl TeCTOBBIX 3aJaHUI 110 KypCy

Monayas 1.

1. EcTecTBO3HaHHEM HA3bIBAIOT:

1) KOMILJIEKC HayK O IIPUPOJE;

2) CUCTEMY 3HaHUI O €CTECTBEHHOHAYUHbIX OCHOBaX TEXHOJIOTHUM;
3) CUCTeMY 3HaHUH 0 (hopMax OOIIECTBEHHO KU3HH;

4) METO/I MTOJTyYCHHS 3HAHUH.

2. OCHOBHOIi KOHIIeNIIHEl COBPEMEHHOI0 eCTECTBO3ZHAHMS He SIBJISIETCS Haesi:
1) pa3BUTH 00IIECTBA, IMEIOLIETO LEJb MOTYyYCHUS MaKCUMaJIbHON PUObLIH;
2) 9KOJIOTU3ALUH IIIAHETHI;

3) €IMHCTBA HBOJIFOLIMY YeJIOBEKa U BeeneHHnoi;

4) CaMOOPTaHU3AIMH JIFOOBIX OTKPBITHIX CIOXKHBIX CUCTEM.

3. He oTHOCHTCS K MAKPOMHUPY:

1) MUD, COU3MEPUMBIN C pa3MepaMH YEJIOBEKa;

2) MUD, /1€ BO3MOXKHO TIO3HAHHUE ITyTEM HENOCPEACTBEHHOIO HaOI0ICHUS;
3) MUp 3BE3]1 KOCMOCa;

4) MU 3JI€MEHTApPHBIX YaCTHUL], aTOMHBIX SI/I€P, AaTOMOB.

4. CTpyKTYpHbI€ YPOBHH OPTaHU3AaLUH NPUPOABI:

1) MU YEJIOBEKA U MUP KUBOTHBIX;

2) 3emurs, CosHeuHast cucreMa, [anakTuka, MerarajiakTuka;

3) Mera — Makpo — MUKPOMHPBI;

4) MUD KUBOTHBIX 1 MUDP PACTCHH.

5. Meramup — 3T0 4acTh MaTepHAJIBLHOI0 MUPA, (IIPOIOJIKUTE):

1) MIO3HAHUE B KOTOPOH B IMPUHIUIIE HEBO3MOKHO;

2) MUD IJIAHET, 3Be3]l, 3BE3HBIX CUCTEM, TaJaKTHK;

3) KOTOpasi MOJYMHSETCS 3aKOHaM KBaHTOBOI MEXaHUKH;

4) 4acTh MaT€pPHAIbHOTO MHPa HEXKUBOW IIPUPOIBI.

6. MUKpPOMMP — 3TO YaCTh MaTepPHAJIBLHOI0 MUPA, (IIPOAOJIKUTE):

1) OTBeYaroIias 3a BOSHUKHOBEHNE CTUXUHHBIX O€ICTBHUI;

2) 0 KOTOPOH Y€JI0BEYECTBO 3HAET MEHBIIIE BCETO;

3) /1€ BO3MOXHO MTO3HAHKE MyTeM HEMOCPEACTBEHHOI'O HAOIIOIEHUS;
4) MUD 3JIEMEHTAPHBIX YaCTHUL], aTOMHBIX SIIEP, AaTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHbIE BeJIMYUHBI BHIPAXKAKOTCH B

no

MWJIMMETPAX, CAHTUMETPAaX U KUJIOMETPax, a BpEMA B CCKYHAAaX, MUHYTaX, yacax, rogax

—3TO

8. CoBOKYNMHOCTH, MPHEMOB U OMNepanuii MPAKTHYECKOr0 M TEOPEeTHYECKOr0 OCBOEHHS

JeHCTBUTEIbLHOCTH Ha3bIBAETCH .
9. Hayqnble METOAbI INO3HAHUSA JCJIATCH HaA:
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1) TEOPETUYECKHE U MAaTEMaTHUECKUE;

2) MaTeMaTHYECKUE H MOJICIIbHBIC;

3) IMIUPUUYECKUE U TEOPETUUCCKUE;

4) MO/ICIIbHBIC ¥ SMITUPUICCKHE.

10. K BceoOIMM HAYYHBIM METOIAM MO3HAHUS OTHOCSITCS METO/IbI:
1) aHaJlu3 U CHHTE3,;

2) JTUANICKTHYECKUI U MeTahu3nIecKHii;

3) SMIIMPUYECKOTO YPOBHSI MO3HAHHUS;

4) TEOPETUIECKOTO YPOBHS TIO3HAHMS.

11. K o0meHay4YHbIM METO1aM IMIIUPHYECKOT0 YPOBHS MO3HAHUA OTHOCSATCSH:
1) HaOJI0ZICHUE, SKCIIEPUMEHT U U3MEPEHUE;

2) dbopmanuzanus, THAYKIUS U IS TYKIIHS;

3) abcTparupoBaHUe U UCATU3AIHS;

4) MeTaU3NIECKUNA U TUATCKTHUCCKUM.

12. He siBJIsieTcst 00IIEHAYYHBIM METOI0M IMITMPHYECKOT0 YPOBHS MO3HAHMA:
1) HaOIIOAEHUE;

2) IKCIIEPUMEHT;

3) Ueann3alus;

4) U3MEpCHHE.

13. AocTrparupoBanue, WAeau3alusi, MbICJEHHBIH JKCIEPUMEHT, ¢opMaTu3aIusl,
HHAYKIHS U AeAYKIHS - 3TO 00IeHAYYHbIe MeTOAbI YPOBHSI MIO3HAHMSI.

14. K o0menay4yHbIM MeTOAaM TEOPETHYECKOI0 YPOBHS MO3HAHUSA OTHOCSITCS:
1) HaOJIIOJICHUE U DKCIICPUMEHT;

2) aHaAJIN3 M CHHTE3;
3) abcTparupoBaHUe U UCATU3AIHS;
4) MeTapU3NIECKHA.

15. O6menayunbie MeTObI SMIIMPUYECKOT0 U TEOPETHYECKOI0 YPOBHS MO3HAHUS:
1) UHAYKIUS U ACTyKINS;

2) abCTparupoBaHue;

3) aHaJIN3 ¥ CUHTE3,;

4) HaOJI0IeHNE U U3MEPEHHeE.

16. Uuaykuus — 3T0:

1) YMO3aKIJIFOYCHHUE [0 aHAJIOTHH;

2) YMO3aKJIFOYCHHUE OT YaCTHBIX (DAKTOB K OOIIeH TUIoTe3e;
3) 11000€ YMO3aKITIOYCHNE;

4) YMO3aKJIFOYCHHE OT O0IIEro K YaCTHOMY.

17. Metoa, HCHOAB3YHOIIHI CHMBOJHUKY, TO3BOJISIONIMI OTBJIEYLCH OT M3yYeHUA
peajbHbIX 00BEKTOB M ONEPHUPOBATH HEKOTOPHIM MHOKECTBOM CHMBOJIOB HAa3bIBaeTCsl

18. In¢depenuuanusi HAyKM — 3TO Npouecc:

1) CHHTE3a HayYK;

2) 00beAMHEHHSI HAYYHBIX AUCIHUIUINH;

3) B3aWMOIIPOHUKHOBEHUS HAYK;

4) 00pa30BaHUs OT/AEIBHBIX 001aCTeH HAYKH.

19. OcHoBaTesieM AHTHYHOTO ATOMHU3MA SIBJISIETCH:
1) ['epaxiur;

2) ApucroTenb,

3) Amnaxcarop;

4) Jemoxpwr.
20. OcHOBOMOJIOKHHKOM KJIACCHYECKOIl MEXaHHKH SIBJISIETCH:
1) DHHIITEHH,
2) MakcBen;
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3) [eitzendepr;

4) HeroToH.
21. B pamkax MexaHH4eCKOii KAPTHHBI MHPA MaTEPHUsi — 3TO:
1) JIMCKPETHOE BEIIECTBO;
2) 1oJIe;
3) BEIIIECTBO U I0JIE;
4) COCTOSIHHE ITYCTOTHI.
2. Pa3paGorka y4eGHOr0 MHHHU TPOEKTA. VuyammMmucs 3a BeChb CEMECTp

paspabarbiBaeTcs OJMH Yy4YeOHBIM HCCIEI0BAaTEIbCKUH MHUHHU IPOEKT, TeMa KOTOpOro
BbIOMpaeTcss OOydyaromMMcs Ha TEpPBOM  IPAKTHYECKOM  3aHATHHM. JIaHHBIH  MpoeKT
IpefocTaBIseTCsl B BUJE: pedepara, Npe3eHTalud; U NP HEOOXOIUMOCTH COOTBETCTBYIOLIMX
BUICO(PPArMEHTOB.
[IpumepHas cxema NpearosaraeéMoro UCciae 10BaHms.
1. Bo16op Temsl
1.1. AKTyanbHOCTh BEIOpaHHOU TeMbI (4-5 MpeanokeHui);
1.2. ChopmynupoBaTh TEMY U ONPEACIUTD 3aa491 UCCIEIOBAHUS;
2. VI3yuyeHue uTepaTypsl 10 HHTEpECYIoILeH npodieme
2.1. Ucropus pa3BUTHS JAHHOTO BOTIPOCA B €CTECTBO3HAHUH,
2.2. [1o3unuu pa3auyuHbIX YYEHBIX 10 JaHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHUYECKAass OLEHKAa €CTECTBEHHOHAYYHOMU
uHpopMalMu TO JaHHOW Teme, conepxkameiics B CMMU, pecypcax HWuHtepHera, B
COBPEMEHHOM MH(OPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tpancdopmanus MaTepuasa, HO3BOJISAIOIIAs CBECTU CIIOKHOE K IIPOCTOMY;
3. 3akitoueHue.
IIpuMepHasi TeMaTHKA JJIsl NOATOTOBKH NMPOEKTOB:
Oco0eHHOCTH HayYHO-TEXHUUYECKOM PEBOIIOIINH.
Crnenuduka Hay4HBIX PEBOIOLMN U HayYHbIE pEeBOIOLUH B XX B.
®usznyeckas kaptuaa mupa (MKM u 3IKM).
[TpoucxosxaeHue, pa3BUTHE U BUJIbI MATEPHUH.
[Ipupona Mmukpomupa.
Ocnosable nonoxenuss CTO u OTO u ux poab B COBpEMEHHOM ECTECTBO3HAHUH.
PasBurtne npeacraBieHuil 0 MPOCTPAHCTBE U BPEMEHH.
SlnepHasi sHEepreTHkKa.
XapakTepucTrKa OCHOBHBIX (PU3MUECKUX CUJI U B3aHMOJICHCTBHIA.
0. Konnenuuu camoopranuzauuu. CHHEpreTuka.
11. T'unote3sl mpoucxoxaeHus BeeneHHOM.
12. PoxxeHrEe U DBOIIOINS TAJIAKTHK.
13. XKu3Hus 3Be31 Bo BeenreHHOI.
14. Conneynast cucteMa M €€ IPOUCXOXKICHHUE.
15. Ilnanera 3emus.
16. Bynkassl 1 3eMJIeTpsICEHUSI.
17. Onpenenenue XU3HU.
18. I'unoTe3sl 0 MPOMCXOXKACHUH KU3HU Ha 3eMIIe.
19. )KuzHb. DTarel pa3BUTHS KU3HHA Ha 3eMIIe.
20. 'eHeTHKa U MEXaHHU3M BOCIIPOU3BOJICTBA KU3HH.
21. MyTarnuu 1 uX BUJIBL.
22. I'eHHas MH)KEHEPUs, €€ BO3SMOXKHOCTH U MEPCTIEKTUBBI.
23. CoBpeMEHHBIE TIPEICTABICHHS O MTPOUCXOKICHUN M SBOITIOIIUH YEIIOBEKA.
24. Yaenue B.W.Bepnanckoro o 6uocdepe.
25. Konnenmust Hoocephl 1 ee HaydHOEe 000CHOBAHHE.
26. I'mob6anbpHbIe SKOJIOTHYECKHE TPOOIEMBI.
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27. DTrueckue mpodIeMbl HAYKH.

28. Ponb ecTecTBeHHOHAYYHBIX 3HAHUH B Pa3BUTHH COBPEMEHHOTO O0IIIECTBa.

29. CTyAGHT MOXET TPEMJIOKUTh COOCTBEHHYIO TEMY HCCICIOBaHUA B pPaMKax TeM
JMCIUITIMHEL, 3apaHee 00Cy 1B TEMY C IPEroaaBaTeIeM.

OO0pa3ubl BOPOCOB /IJisi co0ece0BAHMS HA PAKTUYECKUX 3aHATHAX
Tema: UcTopusi pa3BUTHSA €CTECTBO3HAHUS.
Kpatkas ucropus pasBuTHs €CTECTBO3HAHUS
OrnpeneneHre MOHATUSA €CTECTBO3HAHUE.
HcTopus pa3BUTHS €CTECTBO3HAHUS HA COBPEMEHHOM JTarle.
Oco0eHHOCTH COBPEMEHHOT0 €CTECTBO3HAHUSI.
XapakTepHbIE YepThl HAYKH.
OTnuurs HaAyKu OT APYTHX 00JIACTEH YeTOBEYECKON JACATEIbHOCTU: KYJIbTYpPbI, PEITUTHH,
bunocodum.
7. IlporuBopeuusi COBpeMEHHOM HayKH.
8. CBs3b HayKH U TEXHUKU B COBPEMEHHOM MUDE.
9. Onpenenenue noustuss HTP.
10. BosneiictBue HTP Ha sxu3HB 001IeCTBA.
11. Bo3zaeiicteue HTP Ha MupoBO33peHHE IO ICH.
12. Orpunarensusie nocnencteus HTP.
13. 3nauenue Hayku B snoxy HTP.
Tema: OcHoBBI MeTO10/10TMH HAYKH. OCOOEHHOCTH eCTeCTBEHHOHAYYHOI'0 ITO3HAHMS.
YPpoBHH eCTeCTBEHHOHAYYHOI'0 TO3HAHHUS.
UYro 3Ha4YUT, YTO MUP [TO3HABAEM?
AGCOII0THA WIIM OTHOCUTENIbHA Hay4YHAast UCTHHA?
Kaxk cooTHOCHTCS HayKka ¢ OOBIZICHHBIM 3HAHUEM?
KakoBa cTpykTypa Hay4HOr0 MO3HaHUS?
Kak cooTHOCATCS SMIUPUYECKUI U TEOPETUUECKUM YPOBHU MO3HAHUS?
YeM oTiMuaercs HaOMIOI€HUE OT SKCIIEpUMEHTa?
KaxoBa ponp HayyHBIX MOHATUN U TEPMUHOB?
[TpuBeauTe mpuMepsl BCeoOIUX, 00IEHAYIHBIX U KOHKPETHO-HAYUYHBIX METOIOB?
HazoBuTe smMnupuyeckue u TeOpeTHIECKUE METOIBI.
0. Uro Takoe ecTeCTBEHHOHAy4YHasi KapTHHA MUpa?
11. Yro Takoe Hay4HbIl MeTOA?
12. KakoBo cTpoeHHe HAy4YHOTO 3HAHUS?
13.  Uem MeTOMOJIOTHS OTIMYACTCSI OT METOIHKH?
14. UYewm mpeamer uccieqoBaHUS OTIMYAETCS OT 00BEeKTa?
15. UYro Takoe HayuHbIH QakT?
16. Kaxkue cymiecTByrOT METO/IbI MPOBEPKH HAYIHOTO 3HAHUS?
Tema: CTpyKTypHbIe YPOBHM M CHCTEMHAsl OPraHM3alUsl MaTepUH.

ouhkwnE

BOoo~NoORWDNE

1. Kak u3MeHsnch npeacTaBieHuss 0 CTpoeHUM aroMa (monaens TomcoHa, miiaHeTapHas
MOJIeJb, CYTh ONBITOB Pesepdopmaa)?

2. MOoXHO JH C TIOMOIIbIO TeOopuH bopa OOBSICHUTH CTPYKTYpY aTOMOB BCEX JJIEMEHTOB
Tabiuusl MeHneneesa?

3. Kak BbI cebe mpencraBisiere MUKpooOBekT? Kak mMOHMMATh KOPMYCKYJISPHO-BOIHOBOM
nyanuszm?

4. Kakue skcneprMeHThI 10Ka3bIBalOT CYIIECTBOBAHHWE BOJHOBBIX CBOMCTB y MHUKPOYACTHUII
Marepuu?

5. Uro Takoe BosHOBas (pyHKIHMs, B 4eM ee cMbIci? CyIlecTBYIOT JH BOJHOBBIE CBOWCTBA

YaCTHUIl OT/I€IBHO OT KOPIMYCKYJISIPHBIX ?
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6. KakoBo copepaHue NpUHLMIIA HEONPEAEICHHOCTH? B ueM 3akiroyaercsl pasinyue B
ONHCAaHUM IIOBEJEHUS KJIACCMUECKUX M  KBAHTOBBIX 00bekToB? [louemy mnpuHLMD
HEOIPEEIEHHOCTH CIYXUT (PyHIAMEHTOM KBaHTOBOH MEXaHUKH?

7. CdopmynupyiiTe DpUHLIUI TONOJIHUTENBHOCTH U 00BSACHUTE, KAKOE 3HAYEHUE UMEET ITOT
NPUHIUI B OIUCAHUH (PU3NYECKON pealbHOCTH MUKpoMHpa?

8. KakoBa cTpykTypa aroma ¢ TOYKM 3peHus coBpeMeHHoW ¢u3uku? Kro u korna
MPEAJIOKIIT TUTIOTE3Y KBAPKOB?

9. [TpuBeauTe KnaccupuKauio 3J€MEHTapHBIX YaCTHULL.

10. Kakue Tumbel (usznyeckux B3aMMOACUCTBUI B mpupoae Bam u3BecTHb? KakoBa ux
npupona?

Tema: @usnyeckass KapTHHA MUpa.

Yto Takoe «eCTeCTBEHHOHAYYHAsl KApTUHA MUPa»?

Kaxkas Teopust JIeKUT B OCHOBE MEXAHUYECKOM KapTHUHBI MUpa?

KaxoBbl npuunnbl kpymenus MKM?

Kaxoii HOBBII BKJIaJ] B KAPTUHY MUPA BHOCUT JIEKTPOMAarHuTHasi TEOPHs?

KT0 1 xorga co3fai aIeKTpOMarHuTHYIO TEOPHIO MOJIs?

Kak paccmaTpuBaroTcst moHsATUS BpeMeHU U npoctpancTBa B MKM? KakoBo conepxanue
KOHIIETIIUHN a0COTIOTHOCTU (PU3NYECKOTO MPOCTPAHCTBA U BpeMEHH?

7. Ilouemy Teopusi OTHOCUTEIBbHOCTH TaK HA3bIBAETCS?

8.  Ilouemy CTO noctynupyeT MOCTOSIHCTBO CKOPOCTH cBeTa?

9.  *Kak u3MeHsieTcst XapakTep BPEMEHHU B ABIKYIICHCS U TIOKOSIIEHCS HHEPIUATBHBIX
cucremax orcyera? OOBSICHUTE, UCXOAS U3 ITOT0, APATOKC OJIM3HEIOB.

10. KaxkoBsl cBOHCTBa BpeMeHH, pocTpancTBa? [louemy MBI yTBEp)KIaeM, UTO BpeMsI
HeoOpaTumo?

11. KaxkoBo coaepxxanue rnaBHoro npunuumna OTO.

12. Oxapaktepu3syiite pyHaaMeHTaIbHbIE €CTECTBEHHOHAYUHbIEC IOHATHUS: MaTEPHUs,
IIPOCTPAHCTBO, BPEMS, B3aUMOJICHCTBHE.

Tema: KoHnenuuu BO3HUKHOBEHUsS M pa3BuTHA BcenenHon

1 Ha uém ocHOBBIBaeTCst MoJieh pacimupsitonieiics: Becenennoit?

2 Kak Bcenennas morna o6pa3oBarbesi U3 HUUEro?

3 3adeM HYXHBI TaJTaKTUKU U 3BE31b17

4. YeM «depHbI€ IbIPbD) OTINYAIOTCS OT «OEIBIX IbIp»?

5

6

7

8

ok wdE

Kakwue npouecchbl uayt B HeApax ['anakTuku?
KakoBbI OCHOBHBIE KOHLENIUY IPOUCXOKAEHHS 3BE€3IHBIX CUCTEM?
KaxoBo ctpoenue 3emin?
KakoBa cTpykrypa ['anaktuku?
Tema: Xumuueckue npeoopa3oBanus BeuiecTsa.
UYrto u3yyaeT XMMHUS U KaKle OCHOBHBIE METO/IbI OHA UCIOJb3yeT?
KaxoB riaBHbIN KpUTEpUIl HAYYHOCTH XMMUYECKOTO 3HAHUS?
Kakas cBs13b CylecTByeT MeX1y aTOMHBIM BECOM M 3apsJIOM sijipa aroma?
KTo 1 xoraa npeuioxxui TEOPHI0 XUMHUECKOTO CTPOCHHUSI BEIleCTBa?
Ot kakux ¢akTOpOB 3aBUCAT CBOWCTBA BELIECTB?
Ot 4ero 3aBUCHUT JUHAMMKA XUMUYECKUX ITPOLIECCOB?
Kakwue BelecTBa Ha3pIBalOT KaTanu3aropamu?
Kakyro ponp urpaer Kkaraiaus B 9BOJIIOLIMA XUMHUUECKUX CUCTEM?
Onumure OCHOBHbIE XHMHUYECKHE 3aKOHbI U HUX MPAKTUYECKOE HCIIONb30BaHHE B
XUMHYECKON TEXHOJIOTHU.

©CoNoR~WNE

10. Bamie nonnmanue npo06iaemMbl «XUMUS U IKOJIOTUS.

Tema: I'eosnornyeckue konuenuuu. Kocnoe semecrso 3emiin.

1. Kaxkue mpoOaemMbl n3ydaroT Hayku o 3emiie?

2. KakoBa coBpeMeHHast kiaccudukanus Hayk o 3emie?

3. Kaxkwue rinaBabie (6a30BbIe) reocdepsl 3emnn Bam n3BecTHbI?
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4. Kakwue Bropuunbie reocepsl CymecTBYIOT?

5. KakoBbI TeHICHIIMH COBPEMEHHOM Teorpapuieckoil HayKu?

6. Kakue yuenble BHECIU 3HAYUTEIbHBIN BKJIAJ B pa3BUTHE HAYK O 3emie?
Tema: @enomen xu3Hu. [Ipoucxoxkaenne u 3BOJTIOUMS KUZHU.

NO oA wN

Kaxkue HampaBieHus: pa3jInvaroT B COBPEMEHHOM Ouoorun?
KakoBEI 3a71a4n KJ1acCUYeCKOl Onojiorun?

Kaxkue 3a1auu cTosIT mepes1 2BOIOIMOHHON OHOJIOTHEH?

Kakue npo0iemsl pemaet Gpu3nko-XxuMudeckas ononorus?
Kaxkue mposiBieHus )KU3HN N3y4aeT COBpEMEHHAas OnoJorus?

B 4éM cX0ICTBO M OTIIMYMS SBOIOLMHU HEXKUBBIX U KUBBIX TEI?
YeM oTiIM4aeTCs >KUBOE OT HEKUBOI'O?

TeMa' Konuenunu reHeTHKH.

NoabkowhE

KakoBbl KOHIIETIIIMY TTPOUCXOKICHUS )KU3HU Ha 3emiie?
Yewm otnmuaercs JJTHK ot PHK?

Yro Takoe reH?

Uewm 3aHMMaeETCs TeHHAst MHXKEHEpUs?

Kakoii BkJ1aJ1 B TEOPHIO SBOJIIOLIMM BHECIA T€HETUKA?
KakoBa Mozens npoucxoxaenus xu3znu A.J. Onapuna?
Yrto Takoe 0011ast TeOpHs SBOJTIOIIH?

TeMa. AnTponoreHne3. Kakue paznensl BKIIOYaeT B ce0sl COBpeMEHHAasi aHTPOTIOIOTHS?

arONE

Kaxkue 3aaum pemiaer coBpeMeHHast aHTPOIIOIOT U ?

YTo MOHMMAIOT MOJT aHTPOTIOTeHE30M?

B uem cyniHoOCTh aHTPOTIOIOTMYECKOTO MPUHIIHAIIA?

KakoBa mocneoBareabHOCTh CMEHBI BUJIOB CEMECTBa TOMUHU/?
Uto Takoe OMoNOrnYecKuii Bua?

Tema: BzaumojeiicTBue npupoabI U 001eCTBA.

1. KaxoBbl 0cHOBHBIE BbIBOJIbI YueHUsI BepHaackoro o 6uocgepe?
2. KakoBa poib )KMBBIX OPraHU3MOB Ha 3emiie?
3. B uem nposiBnsieTcst reosioruueckas AeSITENIbHOCTD KUBBIX OPraHU3MOB?
4. N3 xakux 37€MEHTOB CKJIabIBaeTcs Ouocgepa?
S. KaxoB BemecTBeHHbIN cocTaB brocdepni?
6. Kakue ¢pynkuuu BoinosHser 6uocdepa?
7. Yr0 Takoe KOHIIEIIIHA KOIBOIIOINN?
8. Kakue ydeHble BHECTH 3HAYUTENbHBIN BKJIA]] B pa3BUTHE yUeHHUs 0 Ouocdepe?
9. UYro uzyuaer s3xonorus?
10. KaxkoBa cTpykTypa COBpeMEHHOM 3KOJIOTHH?
11. KakoBbI 0CHOBHBIE 3aKOHOMEPHOCTH, CPOPMYJIUPOBAHHBIE B IKOJIOTUHU?
12. Kakue ocHOBHBIE IKOJIOTHYECKUE MPOOIEMBI CTOAT MIEPE]] YeTIOBEUECTBOM?
5. YueOHo-MeTOANYECKOE o0ecnieyeHre U MUIAaHMPOBaHUE CAMOCTOSATEbHOI padoThl
CTY/J€HTOB.
Tab6muna 3

Ne Tembl ®opmbl CPC, Br10Yasi TpefOBaHNSA K MOATOTOBKE K HUM
TEMBbI

1 2 3

Mopynsb 1
1 Oransl pa3BUTUSL 1) Nzyuenne marepunana. 2) Brimonnenue 3amanuii cemunapa. 3) CocrasieHue

C€CTCCTBO3HAHUA

cxeM, TaOJMIl JUIA CHCTeMaTh3aluu ydeOHoro matepuana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TEME.

1. IloarotoButs rpaduueckoe H300pakeHHE CTPYKTYPHI TeKcTa (CXemy) Mo
BoInpocy: «BHyTpeHHssI CTpyKTypa M Kiaccu(UKanusi COBPEMEHHBIX HayK»
(coctaButs cxemy «Kmaccupukanus HaykK» M PacKphITh XapaKTEpHBIE YEPTHI
HayKd (CHCTEMHOCTb, JOCTOBEPHOCTh, KPUTHYHOCTH, OOIIE3HAYNMOCTb,
MIPEEMCTBEHHOCTH, MIPOTHO3UPOBAHHOCTb, JeTePMHHUPOBAHHOCTb,
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(parMeHTapHOCTh,  YYBCTBEHHOCTb,  HE3aBEPILCHHOCTb,  PALHOHAJIBHOCTD,
BHEMOPAIBHOCTD, 00E3TMICHHOCTD, YHUBEPCAIBHOCTD H JP.).

2. [MogroroBuTth HOKIan 1o Bompocy: «Hayka: Giaro mmu 31m0?».

3. Bemmummre, B Kako# HEPHOA Pa3BUTHSA €CTECTBO3HAHMSA, M B KAKUX 00JIACTAX
pabotanu kakue ydeHsle (0opMUTh B BHUJE TaOIHIIb).

OCHOBBI METOLOJIOTHHI
HAyKH

1) Nsydyenne martepuana. 2) BemmomHenne 3amanuii cemuHapa. 3) CocraBieHne
cxeM, TabiWI [UId cucTeMarn3anmuu ydeOHoro Mmarepmana. 4) IloaroroBka k
TECTUPOBAHHIO IO TEME.

1. IloaroToButs rpaduueckoe H300pakKeHHE CTPYKTYPHI TeKcTa (CXemy) Mo
BorpocaM: A) «CTpyKTypa ecTeCTBEHHOHAy4YHOTro Imo3HaHus»; b) «Ctpykrypa
HaYYHOT'O HCCIIEIOBAaHUSI».

2. [IpuBecTH NpUMep €CTECTBEHHOHAYYHOH TEOPUH U MPOaHATU3UPOBATh: KaKUE
(haKThl, THIIOTE3HI JISKAT B OCHOBE 3TON TEOPHHU; KaKUe Hay4HBIE MOJIEIH, 3aKOHBI
(uactHble, QyHIaMEHTANBHBIE) UCTIONB3YET 3Ta TEOPHs; KAKOBHI II03HABATEIIbHbIE
BO3MOXHOCTH 3TOH TEOPHHU.

Monyns 2

CrpyKTypHBIE yPOBHH U
CHCTEMHas OpTaHU3aLMS
MaTepuH.

1) N3ydyenne martepuana. 2) BemmomHenne 3amanuii cemuHapa. 3) CocraBieHHe
cxeM, Tabiuiy aist cucremarmsanmu ydeOHoro matepuana. 4) IloaroroBka k
TECTUPOBAHHIO 10 TEME.

1. TonrotoButh rpadudaeckoe H300pakKeHUE CTPYKTYPHl TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypHOE CTPOCHHE MaTEpHaIbHOTO MHpPa» M IMOKAXHTE B
Hel CTPYKTYpHYIO uepapxuio o0bekToB; b) CocTaBbTe cXeMmy, B KOTOPYIO ObI
JIOTHYHO YKJIaJIBIBAIUCH BCE (DOPMBI CYNIECTBOBAHHUSI MATEPHU.

®dusnueckas KapTUHA
MHpa.

1) Usydyenue martepuana. 2) BeimonHeHue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, Ta0iaMI JUId cucTeMaTu3aluu ydeOHoro Marepuana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TEME.

1. IToAroTOBUTH COOOLICHUSI ITO BOIIPOCAM:

A) «IloHsATHE IPOCTPAHCTBA U BPEMEHNY;

B) «IIpoctpanctso u Bpems B CTOv;

B) «OTO o mpocTpaHCTBE U BpEeMEHI.

Konnenmmun
BO3HWKHOBEHHS 1
pasButus Beenennoit.

1) U3yuyenne marepuana. 2) BemonaeHnue 3ananmii cemunapa. 3) CocraBieHue
CXeM, TaOJIHUII ATl CcTeMaTH3anuy ydeOHoro marepuaina. 4) [Tonroroska k
TECTUPOBaHMIO 10 TeMme. 5) [ToaroroBka MHHH-TIPOEKTA IO TeMe (JIoKJIaa,
MIPE3CHTAIHNH).

Mopyns 3
XuMuyeckue 1) U3ydyenne matepuana. 2) BemmomHenne 3amanuii cemuHapa. 3) CocraBieHue
npeoOpa3oBaHMs cxeM, Tabiuiy aist cucremarmsanmu ydeOHoro matepuana. 4) IloaroroBka k

Beriecta. KocHoe
BEIIECTBO 3EMIIH.

TECTHPOBAHUIO 110 TEME.
1. IIpuBecTH KOHKpETHBIE NMPHUMEPH! (YpaBHEHHUS XHUM. PEaKIUil) oTpakaroliue
CyTh: BJIMSIHMSI TIPUPOJIBI PEArMPYIOIIUX BEIIECTB HA CKOPOCTh XHM. PEaKIMu B
3aKOHe JIeHCTBYIOINX Macc; npaBuia Baur-I'odda B XuM. KMHETHKE; TPUHIKTIA
Jle-IaTensbe.

deHoMeH KHU3HU.
IIpoucxoxaenue u
3BOJIIOLHS KHU3HU.
'eneruxa.

1) Usydyenne martepuana. 2) BeimonHenue 3amanuii cemunapa. 3) CocraBieHue
cxeM, Tabiuiy aist cucremarmsanmu ydeOHoro matepuana. 4) IloaroroBka k
TecTUpoBaHUIO Mo TeMe. 5) IloAroroBka MUHM-IIPOEKTa MO BOMNPOCAM TEMBI
(moxnmanma, mnpeseHtaumu). 6) Vcropus pa3BUTHS JaHHOTO BOIIpOca B
ecrecTBo3HaHuM; 7) Ilo3nuimy pasziaM4HBIX YYEHBIX HO JaHHOMY Bompocy; 8)
OneHuMBaHUE JOCTOBEPHOCTM U KpPUTHUECKAas OLIEHKA  €CTECTBEHHOHAyYHOMU
nHdopmanuu 1o naHHOM TeMe conepxkaueiics B CMU, pecypcax MHTepHera, B
COBPEMEHHOM MH()OPMAIMOHHOM IIPOCTPAHCTBE B IIEJIOM.

AHTpoOTIOTEHE3.
Bzanmopneiictue
MPHUPOABI U OOIIIECTBA.

1) Nsydyenne martepuana. 2) BemmonHenne 3amanuii cemmuHapa. 3) CocraBieHne
cxeM, Ta0iWI [UId cucTeMaTh3aluu ydeOHoro martepuana. 4) IloaroroBka k
TECTUPOBAHUIO MO TeMe. 5) [ToAroToBKa MUHU-TIPOEKTA (JOKIIaza, MPE3SHTAIIIH):
Brmmonnenue paboThl (MHHHM HPOEKTa) BKIIOYAeT B ceOs CIIEAYIOIIHE 3Tambl:
BEIOOp  TeMBl, TOAOOpP W  CHCTEeMATH3aII0  MaTepHalioB  HAYYHO-
HCCHC}IOBaTeHBCKOﬁ JIATEPATYPBI, BBIICIICHUEC BAXXHBIX MOMEHTOB HCCJ’[C}IOBaHI/Iﬁ
1o M30paHHOHM TeMe, CaMOCTOSATENIbHOE OCMBICIIEHHE CTENCHN M3YYE€HHOCTH HIIH
JIICKYCCUOHHOCTH ~ TPOOJIEMBI ~ MCCIIIOBAHUS, CaMOCTOSATENbHBIH  aHaIH3
Marepuaa; CTPYKTYpHpPOBaHHE Marepuaa, COCTaBJICHHE TuIaHa
CaMOCTOSATENILHOTO HCCIICAOBaHUS, W3JIOKEHHE Marepuana B COOTBETCTBHH C
IIYHKTaMH IUIaHa U JIOTHKOW Pa3BUTHS MbICIH, 0pOpPMIICHHE PabOThI.
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6. [IpomexyTOUHAN aTTeCTAMS MO TUCHUILINHE (MOIYJIIO)

6.1. OueHoyHble MaTepuaJbl JJs1 NMPOBEJEHUS MMPOMEXKYTOYHOH aTTecTAUMH IO
AMCHUILINHE (MOTYJII0)

dopMa mpoBeAEHUS NPOMEKYTOYHOM aTTECTalMU 10 JUCLUUIIMHE — YCTHBIM OTBET.
Hwxe npuBeieH npuMepHbIN IIEpedYeHb BOIPOCOB IS ITOIYYEHUS SK3aMEHa.
Bomnpocs! k 3a4ery

1. [IpenmMer u cTpykTypa ecTecTBO3HaHMs. EcCTecTBO3HaHME Kak Hepapxusi HayK oO
pUpoIe.

2. HcTopus ecTecTBO3HAHUS U €€ OCHOBHBIE 3TallbI.

3. EctecTBenHOHayyHas U rymaHutapHas KynbTypbl. Crenudurka ecTeCTBEHHOHAYYHOTO

U TYMaHWUTApHOI'O 3HAHUA. Hp06ﬂeMa HHTCrpaiiin €CTCCTBCHHOHAYYHOI'O W TI'YMAHUTApHOI'O
3HaHUHA.

4. HayuHble MeTO/1bI U KpUTEPUU HAYYHOCTH.

S. CTpyKTypHBIE YPOBHHM OpraHU3allu IPUPO/IBI.

6. duznyeckue KapTUHbI MHpa: MEXaHW4YecKas KapTUHA MHUPA; 3JIEKTPOAMHAMHUYECKAs
KapTHHA MHpa; KBAHTOBO-II0JIEBasi KAPTHHA MUpA.

7. Muxkpomup. DBONIOLUS MPEICTABICHUN O CTpOeHUU aTOMOB. CTpOEHHME aTOMOB M UX

anep. Iloctynatel bopa. CrpoeHnme aromuHoro szapa. KopIyCKyJsspHO-BOJIHOBOM [Jyaau3M
BellecTBa B MHUKpooObekTax. [lpuHumn HeompeaeneHHocTu [eiizenOepra M IpUHLUI
JIOTIOJIHUTEIIbHOCTH B KBAHTOBOM MEXaHHMKE.

8. OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.

9. 3aKOHBI COXpAaHEHUS U NPUHLIUII CUMMETPUU B €CTECTBO3HAHMU.

10. JluHaMHuYecKHe U CTaTUCTUYECKUE 3aKOHOMEPHOCTHU B IIPUPO/IE.

11. Ocnosabiec nonoxenuss CTO, OTO.

12. [Tpoucxoxaenne Beenennoit. Monens ropstueit Beenennoii. MadusmmonHas Moienb.
13. Pacmmpenue Beenennoil (kpacHoe cMelleHue).

14. Crpykrypa Becenennoii. Kpynuomacutabuast oqHOpogHOCTh BeeneHHOM.

15. CoBpeMeHHbIE MPeJICTaBICHHUs 00 IBOJIOLUH 3BE3/I.

16. YPOBHU XMMHUYECKOTO 3HAHUS, 3TAIlbl Pa3BUTHUS, TEOPUH.

17. [Tpunun Bo3pactanus sHTponuu. GakTOpsl U peaKIMOHHAS CIIOCOOHOCTD BEIIECTB.
18. OOmas xapakTepucTHKa IUTaHeThl 3eMis. ['eonornyeckas mkaina BpeMeHu. CtpoeHue
3emuu.

19. Opomtorus 3emin. KoHuenus TeKTOHUKY JTUTOCHEPHBIX IUTUT.

20. Omnpenenenne xu3HU. [ UNIOTE3BI O IPOUCXOKACHNUN KU3HU.

21. Teopuu 3BoMIOIMHN OpraHudeckoro Mupa. MHorooopasue Gopm KHu3HH.

22. I'eHHbIE U KJIIETOUHBIE MEXaHU3MBbI. 3aKOHBI MeHiens.

23. UYenosek — (puznonorusi, 310poBbE, TBOPUECTBO, IMOIINH, pAOOTOCIIOCOOHOCTS.

24. Konnenuust 6uocdepsl u Hoochephl; KOHIENUIUU SKOJIOTMU. [00ambHBIE 3KOI.
pOOJIEMBI.

25. Cunepreruka. Camoopranuzanus B )KMBOM 1 HexuBoil npupone. Mnen N.Ilpuroxuna,

I'. Xakena, M.Diirena.

6.2. Kputepuu oneHMBaHUsI KOMIETEHIUIA
Tabmuna 4
Kapra kpurepueB onleHUBaHHMS KOMIIETEHIU

Ne Konn WunnkaTopsl O11eHOYHEIE Kpurepuu onieHnBanmst
n/m HaNMEHOBaHUE AOCTHKCHH MaTepHuabl

KOMIIETEHIIUH KOMIICTCHIIHIA,
COOTHECEHHEBIE C

TUIAHUPYEMBIMH
pe3ynbraramu
o0yucHHs
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VK-1. Crocoben | 3naer 6aszoBble | TecroBble 3HaerT 0a30BLIC MOHATHS W KOHICIIIUH,
OCYLIECTBIISATh TIOHSTHS U | Marepuabl cocrasistoue ocHopy EHKM.
MIOMCK, KPUTHUYECKHH | KOHIICTIIIHH, Ulkana oyenusanus:
aHaIW3 W CHHTE3 | COCTABIAIOLINE 61-75 % — ynosnerBoputensHO; 76-90 %
nHpOpMAaLNH, OCHOBY — XOpOT1IIO;
TIPUMEHSTD €CTeCTBCHHOHAYJIHOU 91-100 % — oTymaHO.
CUCTEMHBIH MOAXOJ | KapTHUHBI MHpA. Y4eOHsbIi YmeeT 0OBSICHUTH SIBICHUSI W TIPOIIECCHI,
ULt pemenus | Ymeer MUHHU-TIPOCKT: MIPOTEKAIOIINE B TPHPOAEC C HAYIHOU
MOCTABJICHHBIX 3a/1a4 | OCYLIECTBISTH ITOMCK TOYKH 3pEHHS; TOYHO IIPEICTABUTH
Heo0XxouMon Hay4Hble 3HaHUI B  yCTHOH U
nHdopmanuu B nmickMeHHOH  Qopme,  GopMyIHpOBaTh
obyactu pe3ynbTar;  NyOJMYHO  TIPENCTaBUTh
€CTECTBEHHBIX HAYK COOCTBEHHBIE PE3YIIBTATHI.
cofeprKaniencs B lkana oyenusanus:
nH(pOpManInOHHOM «3a4meHo» - JIEMOHCTPHPYET
MIPOCTPAHCTBE 1 MMOHHMaHUE WCCIIEAyeMOH TPOOIEeMBL,
yMeeT  KPUTHYECKH yueOHbII MPOEKT HOCHT
ee OLICHNBATh apryMeHTHPOBaHHBIH Xapakrep,
(MoxeT  pasnH4aTh oopmien B COOTBETCTBUH c
Hay4HbIE u TpeOOBaHUSIMHU.
TICEBJOHAYYHbIE «He 3aumenoy» - He COHOPMYIUPOBAHBI
NIPEACTaBICHUS 0 Heap M 3aJadd  y4eOHOH MpPOEeKTHOI
TIPUPOJIE). paboThl, EMOHCTPUPYET HE MOHUMAaHHE
UcCIeyeMOoi NpoOJIeMbl, POSKT HOCHUT
HE  apryMEHTHPOBaHHBII  Xapakrep,
MMEIOTCSI HEIOCTATKU B O()OPMIICHHH.
CobecenoBanne | Criocoben OOBSICHUTD TIPOTIECCHI,
Ha  CEMHMHape | MPOTEKaloIMe B TNPHPOAE C HAyIHOU
I chava | TOYKHU 3pEHHS.
KOJUTOKBHYyMa Ulxana oyenusanus:

0 MOJTYJISIM 3aumeno - MEMOHCTPHPYET MOHHUMAaHHE
o0cyxmaeMoll TIpOOJIEMBI, BBICKa3bIBACT
COOCTBEHHOE CYXJEHHE II0 BOIIPOCY,
apryMEHTHPOBAHO OTBEYAET HA BOMPOCHI.
He 3aumeno — He TIOHUMaeT CyTh
paccmaTpuBaeMoi TpoOJIeMBbl, HE MOXKET
BBICKA3aTh  THIIOBOE  CYXIEHHE IO

BOITPOCY, HEC OTBCYACT HAa BOMPOCHI.

7. YueOHO-MeTOANYECKOE U HH(OPMANIMOHHOE o0ecnieyeHne TUCIUIIJIUHBI (MOIYJIs1)

7.1 OcHOoBHasI IUTEpaTypa:

1. Py3aBun, I'. 1. Konuenuuu coBpeMeHHOTO ecTecTBO3HaHus: Yuebnuk / I.W. Py3aBuH.
- 3-¢ m3a., crepeorun. - Mocksa : HUL] UH®PA-M, 2014. - 271 c. (Briciiee oOpa3oBaHue:
bakamaBpuar). ISBN  978-5-16-004924-3. -  Tekctr:  snektponnbii. -  URL:
https://znanium.com/catalog/product/454162. — Pesxum gocTyna: mo mojamnuckKe.

7.2. JlonmoiHUTEIbHAS JIUTEpaTypa:

1. Pomanos, B. I1. KoHnenuuu coBpeMEHHOTO €CTeCTBO3HAHUS.: YUueOHOe mocooue s
crynentoB By30B / B.I1. Pomanos. - 4-e u3a., ucnp. u nom. - MockBa : By3oBckuii yueOHHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekcr: snexkrponnsii. - URL:
https://znanium.com/catalog/product/256937. — Peskum mgocTyma: mo moamucke.

2. OctpoBckui, 3. B. Konnenuu coBpeMeHHOTro ecTecTBO3HaHus : y4el. mocodue / 3.B.
OctpoBckuii. — MockBa : ByzoBckuit yue6nuk : UTHOPA-M, 2019. — 141 c. — (Beicuiee
oOpaszoBanue: bakanaBpuar). - ISBN 978-5-9558-0593-1. - Tekcr: snekrponnsid. - URL:
https://znanium.com/catalog/product/914011. — Pesxum gocTyna: mo MOAMUCKE.

7.3 UHTepHET pecypchl: HE UCIIOJb3YIOTCS.

7.4 CoBpeMeHHbIe TmpodeccHOHATIbHbIE 0a3bl
CIIPAaBOYHbIE CHCTEMBI:

AAHHBIX W HHG(OPMAIUOHHBIE
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https://znanium.com/catalog/product/454162
https://znanium.com/catalog/product/256937
https://znanium.com/catalog/product/914011

° JTaus - https://e.lanbook.com/

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

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

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

o MeskBy30BcKast siiekTponHas oudmuoreka (MOB) - https://icdlib.nspu.ru/
o HanuonanesHast snekrponnas oudmunoreka (HIB) - https://rusneb.ru/

. Wsuc - https://dlib.eastview.com/

° Bbubmmoreka TroMmI'VY - https://library.utmn.ru/

8. Ilepeyenb MH(GOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
06p330BaTeJ'[LHOFO npouecca mo TMCUIIJINHE

[TnaTdopma nist anexkTpoHHOro 00yueHnus MicrosoftTeams.

Crucok JIMIICH3UOHHOI'O IMPOrpaMMHOro OGGCHGHGHI/I?I, YCTAHOBJICHHOI'O B ayJUTOPUAX:
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, Koncrpykrop 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. TexHu4ecKkHe CPeACTBA U MATEPUAJIBLHO-TeXHUYECKOe o0ecneyeHue JUCIHIIMHBI
MyabTuMeauiiHas yyeOHasi ayauTopus JeKunoHHoro tuna Ne 116 va 100 mocagouHbIX MecT
JJIS1 IPOBeIeHUs] JIEKIMOHHBIX 3aHATHI OCHAIIIEHA CJICIYIONUMU TEXHHUYECKUMU CPEICTBAMU
o0ydyeHuss U oOopymoBaHHeM: ydeOHas MeOenb, J0CKa ayauTOpHas, MYJbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOe 000pyI0BaHNE, IEPCOHATBHBIN KOMITBIOTEP.

MK (DELL VOSTRO 3900: Intel Core i5-4460 3,2 I'Tu; DDR3 4 I'b; SSD 128 I'b; DELL
E2214HB: 1920x1080; 21,5 mroiim; MS Windows 10; MS Office 2010), npoexrop (Epson EB-
980W: 1280x800; 3800 nm), axkpan (16:9; 190x330 cm)

Ha TIK ycranoBneno cnemyroiiee nporpammaoe obecriedenue: Oducnoe I10: oneparmonnas
cuctema MS Windows, oduchsiii naker MS Office, miarpopma MS Teams, oducHbIi naker
LibreOffice, antuBupycuoe I10 Dr. Web.

Ob6ecneueno nmposoanoe nojkiatouenue 1K k nokanbHOM ceTn u cetu MHTEpHET.

MyabTuMeauiinas ydyeOHasi ayauTopusi ceMuHapckoro tunma Ne 508 Ha 24 mocagouyHbIX
MecTa VIl NMPOBEACHUs] NMPAKTHYECKUX 3aHATHH OCHAIICHA CIEAYIOIUMHU TEXHUYECKUMU
cpeAcTBaMu  oOydeHuss ©  obopymoBaHueM: ydyeOHas MeOenb, JOCKa ayIuTOpHasd,
MYJbTUMEANMHOE ayJHOBHU3yaIbHOE 000pYAOBaHNE, IEPCOHAIBHBIN KOMITBIOTED.

IK (Intel Core 2 Duo E4700 2,8 I'Tu; DDR2 2 T'b; HHD 500 I'b; LG Flatron L1919S:
1280x1024; 19 nroitmos; MS Windows 10; MS Office 2010)

Ha IIK ycranoBieHo cienymomiee nporpammHoe odecnedenue: Ogucnoe I10: onepaunonHas
cucrema MS Windows, oducusiii naker MS Office, mnarpopma MS Teams, oducHblii maker
LibreOffice, antuBupycnoe I10 Dr. Web.

O6ecneyeno npooanoe noakaoueHue [1K k mokanbHolM cetn u cetn MaTEpHET.

Cnenuaan3upoBanHoe odopyaoBanue: Benospromerp «Putrm B3-05», Bechl ananuTuueckue,
MakeTrsl  JeMOHCTpallMOHHBIE, Mmukpockonsl, Habop mocymbl W J1aGOpaTOPHBIX
IIPUHAIUIC)KHOCTEN
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https://e.lanbook.com/
https://znanium.com/
http://www.iprbookshop.ru/
https://www.elibrary.ru/
https://icdlib.nspu.ru/
https://rusneb.ru/
https://dlib.eastview.com/
https://library.utmn.ru/

MyabTuMeauiinas yuyeOHasi ayauropusi ceMmuHapckoro tuna Ne 311 na 24 pabounx mecra ¢
KOMNBIOTEPHBIM KJIAaccOM Ha 15 paboymx MeCT IJisl MPOBeAeHHs HHAUBHAYAJIBHBIX U
rPYNNOBBIX KOHCYJbTAIUH, /Jsi CAMOCTOSTEJbHOW PadoThl OCHAIICHA CIEAYIOIUMU
TEXHUYECKUMU CPEICTBAMH 00y4eHUs 1 000pyI0OBaHUEM:

15+1 TIK (Dell 3060-7601: Intel Core i5 8500T 2,1 I'Ty; DDR4 8 I'b; SSD 256 I'b; Dell
SE2216H: 1920x1080; 21,5 aroiima; MS Windows 10; MS Office 2010), nmpoekrop (Epson EB-
980W: 1280x800; 3800 M), s3xpan (16:10)

Ha IIK ycranoBiieHo ciienytoiee mporpaMmMHoe o0ecredeHue:

— Oducnoe I10: omepammonnas cucrtema MS Windows, oducubeii maker MS Office,
miatdopma MS Teams, odpucusiii maket LibreOffice, antuBupycnoe I10 Dr. Web.

Ob6ecneueno nposoanoe noakitouenue 11K k nokaneHOM cetu u cetu MHTEepHET.
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