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1. TTosicHUTEIbLHAA 3AMHCKA

Lenbto ocBoeHuss AMCUMILIMHBI «EcTecTBEHHOHayuyHass KapTHHA MHUpPa» SBISETCS
dbopMupoBaHUe NPEACTABICHUI O €CTECTBEHHOHAYYHON KapTHHE MUpa KakK Ii00aibHOH MOAETU
IOPUPOIBI, OTPAKAIOIMIEH LEIOCTHOCTh M MHOr00Opa3he MHpa; CTAHOBJICHHE OOMIEKYIbTYPHBIX
KOMIIETEHIIUH MTyTeM pa3BUTHS 0a30BbIX €CTECTBEHHOHAYYHBIX 3HAHUI.

3agayd AMCUMIUIMHBI: O3HAKOMUTHCS C OA30BBIMH TMOHATHSIMH W KOHIICTIIHSIMH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA; HayUYUThCS MPUMEHATh €CTECTBEHHOHAYYHbIC 3HAHUS AJIs
OpUEHTUPOBAaHUS B COBPEMEHHOM HH(OPMAIIMOHHOM MPOCTPAHCTBE; HAYYUTHCS KPUTHUECKU
OLICHUBATh HH(OPMALIMIO O PUPOJIE COAEPKAILYIOCS B UHPOPMALIMOHHOM IIPOCTPAHCTBE.

1.1. MecTo IMCHUIIHHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

I[aHHaSI AJUCHUIIJIMHA BXOAHWUT B 62130By10 qacTb AUCLHUIIINH y‘IC6HOF0 IJj1aHa. HaHHaSI
TUCIUIUIMHA Oa3upyeTcs Ha 3HAHUSX, MOJYyYEHHBIX OOyYaroImUMHUcA B 00IIe00pa3oBaTeIbHON
MKOJIC B XOJAC HU3YYCHHA IOUCHUILIUH: ((CI)I/I3I/IKa>>, ((BI/IOJIOFI/ISI», «XuMus» Ha npeapIaAymeMm
ypOBHE 00pa30BaHMUs.

1.2. Komnerenuuu odyuaiomerocsi, gopMmupyembie B pe3y/bTaTe 0CBOCHHUS TAHHOM
oOpa3zoBaTeibHOIi mporpammbl. [lpomecc u3ydeHuss JUCHMIUIMHBI — HalpaBieH  Ha
dbopMupoBaHUEe 3NIEMEHTOB cienyromux komnereHuii B coorserctsuu ¢ ®I'OC BO u OIT BO
10 IAHHOMY HaIpPaBJICHUIO MTOATOTOBKHU:

Konx u nammenoBanue kommereHIun (u3 | KomMnoHeHT (3HaHUEBBINH/PYHKIIMOHAIBHBIN)
OI'0C BO)

OK-3. Cnocoben HCIIOJB30BaTh | 3HaeT 0a30Bble MOHSATHS M KOHIIEIIUH,
€CTECTBEHHOHAYYHBIE W MAaTEMAaTHYECKUE | COCTABISIOIINE OCHOBY €CTCCTBEHHOHAYYHOMN
3HAHUA OJI1 OpI/ICHTI/IpOBaHI/Iﬂ B COBpeMeHHOM KapTI/IHI)I MI/Ipa JUJIA OpI/IeHTI/IpOBaHI/IH B
UH(POPMAIIMOHHOM MTPOCTPAHCTBE. COBPEMEHHOM WHPOPMAIIMOHHOM
Jannas KOMnemenyus Gopmupyemcs | NIPOCTPAHCTBE.

YacmuyHo.  CIIOCOOHOCTBIO  WCIOJIB30BaTh | YMEET KPUTHUYECKH OLICHUBATh HH()OPMAITHIO O
€CTECTBEHHOHAYYHbIE 3HAHUS JUISL | IPUPOJIE COZEPIKALLYIOCS B MH(POPMAIIMOHHOM
OPUCHTHUPOBAHHUSI B COBPEMEHHOM | MIPOCTPAHCTBE (MOXET pa3jivyarTh Hay4dHbIE H
MH(OPMaLIOHHOM IIPOCTPAHCTBE. IICEBJIOHAaYYHbIE NPEACTABIECHUS O IPUPOJIE).

2. CTpyKTYypa U TPY10eMKOCTb TUCHHMIJIHHBI

Tadauna 1
Bua yueoHo#i pa6oThl Bceero yacos Yacos B cemecTpe:
(akagemMuIecKne 9achl) 72 akaj. yaca
6 cemecTp

OO0mii 00bem 3a4. ell. 2 2

qac 72 72
N3 Hux:
Yacel ayTUTOpHOI paboTHI (BCETO) 32 32
Jlexun 16 16
[TpakTudeckue 3aHsATHS 16 16
JlaboparopHble 3aHATHS - -
Yacsl BHeayIUTOPHOI padoThl, 40 40

BKJIKOYAasl CAMOCTOSATEIbHYIO
padoTy 00y4arouerocsi

Bua npomexyTo4HON aTTecTaluu 3a4eT 3a4eT
(3aueT, nud. 3a4er, HK3aMeH)




3. CucreMa onleHMBaHUA

OneHMBaHWE OCYIIECTBISCTCS B paMKax OalIbHOW  CHCTEMBI, pa3pabOTaHHOM
npernojaBaTeeM W JIOBEICHHOW 10 CBeleHHs OOyd4aloluxcsi Ha TEpBOM  3aHSTHH.
MakcuManabHOE KOJMYECTBO OalljIoB, KOTOPhIE MOXET HaOpaTh CTYACHT B XOJE€ H3YyYCHUS
mucuuruinael,  coctaBisier  100. ITo pasHeiM  gopmaM  KOHTpOis OalybHBIE  OICHKH
pacIpenesioTesl CIeayImuM o0pa3oM: coOecenoBanne mo TtemMam Kypca 0-16 Oaiios;
BBHITIOJTHEHNE y4eOHOro MHUHH-TipoekTa — 0-34 Oamna; tectupoBanue mo temam kypca — 0-50
0asioB.

[Tpu nHabope cryaentom Oosee 60 OaIOB OIEHKA 32 MPOMEKYTOUHYIO aTTECTAIIUI0 MOXKET
OBITh BBICTABJICHA ABTOMATHYECKH COTJIACHO cienyronmmM kputepusm: 0-60 OamioB — He
3auteHo; 61-100 GamtoB — 3aureHo. CTyACHTHI, HAOpABIIKE IO TEKYIIEMYy KOHTPOJIO MeHee 61
0aJuToOB, CIAIOT 3a4eT B YCTHOM (opMe.

4. Conep:kaHue QU CHUATIINHbBI
4.1. TemaTu4ecKU# MJIaH TUCHMILIAHBI

Taoaunma 2
Ne | HammeHoBaHue TeM u/nam O0beM aucuMIJINHBI (MO1YJIsA), Yac.
pasaeiios Bcero Buasbl ayiuropHoii padoTsl B yac. Hnsre BHIIBI
KOHTaKTHOH
paboThI
Jlexiun IIpakTnueckue JlaGoparopHble
3AHATUA 3aHATUA
1 2 3 4 5 6 7
Monys |
1 Beenenue. EcrecTBO3HaHME Kak 8 2
(heHOMEH KYJBTYpBI.
2 | Dranbl pa3BUTHS €CTECTBO3HAHUS 8 2
3 | OCHOBBI METOJIOJNIOTHH HAYKH 8 2 2
Mopynb 2
4 | ®usnyeckas KapTHHA MUpA. 8 2 2
5 | CrpykTypHBIE YPOBHH U CUCTEMHAs 8 2 2
OpraHu3aIHs MATCPUH.
6 Konreniuu BO3HUKHOBEHUS U 8 2 2
pa3Butus BeeneHHOM.
Monynb 3 8
7 | Xumuueckue mpeodpa3oBaHus 8 2 2
BemecTBa. KocHoe BelecTBo
3emMirn.
8 ®deHoMeH KU3HH. [IporcxoxkieHme 8 2 2
Y DBOJIIOLIMS JKU3HH. [ eHeTHKa.
9 AmnTpororenes. Bzaumopeticteue 8 2 2
MPUPOBI B OOIIECTBA.
HToro (uacoB) 72 16 16

4.2. Coaepxanue TUCUMIIIMHBI 10 TEMaM.

4.2.1. Conep:kaHue JUCHUIIUHBI.

Moayas 1.

Tema 1. BBenenue. EcrectBo3HaHue Kak (peHOMEH KYJIbTYPHI.

EcrecTBo3HaHME Kak »dJIEMEHT MHPOBO33peHUA. (OCHOBHBIE HCTOPUKO-KYJIBTYpPHBIE
NPEINOChUIKM W 3aKOHOMEPHOCTHM pPa3BUTUSA €cTecTBO3HaHUS. EcTecTBeHHOHay4yHas U
ryMaHUTapHas KyjJabTypa. B3auMopelcTBHME €CTECTBEHHBIX M T'yMAaHUTapHBIX  HayK.
Knaccudukanmst nayk. Juddepennuanus u wuHTErparus Hayk. MecTo HaykKu B CHCTEME
KYJIBTYPBI U €€ CTPYKTYpa.

Tema 2. JdTanbl pa3BUTHA €CTECTBO3HAHMS.

OOmiast UCTOpHsl €CTECTBO3HAHUSA. AHTHYHOCTh, Harypdmiocodpus. IlepBbie HaydHBIE
nporpammbl: 1 - Maremarnueckass mporpamma [lmarona, Iludaropa; 2 - KopmyckymnsipHo-
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atoMuctudeckas mnporpamma [lemokpura; 3 - KoHTHHyanbHas mporpaMMa ApHCTOTENS.
EcrectBozHanne B CpenHue Beka, pa3BUTHE YHHBEPCUTETOB. EcTecTBO3HaHHME B 3IOXY
Bo3zpoxaenus. ®opmupoBaHue MEXaHUCTUYECKOTO €CTECTBO3HAHUSA: co37aHue
TeJINOLICHTPUYECKON CUCTEMBI MUPA M yYEHHUS O MHOYKECTBE MHUPOB, CO3/IaHHE KJIACCHYECKON
MEXAHUKH MU HKCIEPUMEHTAJIbHOIO E€CTECTBO3HAHUS, POXKIECHHUE MEXAHUCTUYECKOW KapTHHBI
mupa. EcrecrBo3znanne B XVII-XVIII Bekax. DBoONMOHHBIC WIEH B €CTECTBO3HaHWM 18-19
BeKkOB. OTkpbiTHe (yHIAMEHTANbHBIX 3aKOHOB M Teopuid. [lpeamochuiku  KpymieHus
MEXAHUCTUYECKOTO €CTECTBO3HAHUSA, DPA3BUTHE HAYYHO-TEXHMUYECKOTo Ipouecca. Passurtue
COBpeMEHHOT0 ecTecTBO3HaHus B 20-21 Beke.

Tema 3. OCHOBBI METO10JIOTHN HAYKH.

CymHocTs HayuyHoro mno3HaHusd. Hayka um HayuHoe 3HaHue. Ilo3HaHue kak mporuecc
OTpaKCHHs JCHCTBUTENBHOCTH. KpuTepum M HOPMBI OTIPAaHUYCHHMS HAy4YHOTO 3HAHMS:
OpUHIUNGL Bepupukamy, ¢anbcudukauuu W panvoHANbHBIA NpUHIMIL. Buabl cpeacts u
MeTo0B Haykd. CTpyKTypa M YpPOBHH Hay4yHOro mnosHaHus. OOliee MOHSATHE O METOJE.
XapakTepHuCcTUKa OCHOBHBIX METOJI0B Hayku. OOIleHayyHble METOJbl dMIIMPUYECKOIO YPOBHS
no3Hanus. OOuieHayyHble METOAbI TEOPETUUECKOT0 YPOBHS Mo3HaHusl. OOIlieHay4YHble METO/IBI,
IPUMEHSIEMbIE HA SMIUPUUECKOM U TEOPETUUECKOM YPOBHSX IMO3HAHUS.

Moay.s 2.

Tema 4. ®uznyeckass KAPpTUHA MHPA.

MexaHnueckass KapTMHa MHpa M €€ OCHOBHBbIE IOHATHS M mojoxeHus. OOimue
NpEeCTaBICHUS O MaTepuu. MexaHuCThYecKass KapTUHa MHpa U €€ 0COOCHHOCTH. [lucKpeTHas
(KOpIycKyJsipHasi) MOJENIb PEalbHOCTH, KOHLENIUS abCOMIOTHOIO MPOCTPAHCTBA U BPEMEHH,
OPUHLMII ~ JeTepMUHU3MA. 3akoHbl  JBukeHUs. [lpunHnun  nanbHOzeicTBus. Teopus
3JIEKTPOMArHUTHOTO MOJISI U KPU3HC MEXaHUUYECKON KapTUHBI MUpa. DJIIEKTPOMAarHuTHas KapTUHA
Mupa, (GOpMHUPOBAHUE I0JIEBOM (KOHTUHYAJIBbHOM) Mosienu peanbHOCTH. [loHsATHE BEposTHOCTH,
OPUHIUN  OJIU3KOAEHCTBHS, pENLUOHHAs (OTHOCUTENbHAs) KOHLEMNIMS TMPOCTPAHCTBA U
BpemeHH. KBaHTOBO-monieBasi kapTuHa Mupa. Ee oCHOBHbIE MOHATHUS, MOj0keHus. KBaHTOBO-
IIOJIEBBIE  TPEACTABIECHUA O MaTepud. [IpyHIMI ~ HEONpPENENeHHOCTM M IPUHLUI
JIOTIOTHUTEIBHOCTHU. PenaTuBHUCTCKAs KapTUHA MHpA.

PaszButue mpencraBneHuil o marepud. Buiel, cBOHCTBa M CIOCOOBI CYIECTBOBAHUS
maTtepun. OCHOBHbIE (OPMBI ABUKEHHSI MaTepuu. Pa3BuTHe npeacTaBieHuil 0 IpOCTPaHCTBE U
BpeMeHM. Pa3BuTHe TmpencTaBiIeHMM O [JBWKEHMM M O B3aMMOJCHCTBHM. OBOJIIOLUSA
MIPEACTABICHHH O TTpocTpaHcTBe U BpeMeHu. I[IpoctpanctBo u Bpemsi B CTO. OOmas Teopus
OTHOCHUTEJIBHOCTH O MPOCTPAHCTBE U BPEMEHM.

Tema 5. CTpyKTYypHBIEe YPOBHH U CHCTEMHAsl OPraHU3ALUA MATePHH.

HepapxuuHocts MUpOB. MUKpo-, Makpo-, Meramup. CTpyKTypHbI€ YPOBHHM OpPTaHU3ALMH
npupoabl. MuxkpoMup U QpyHIaMeHTalbHble B3auMoneicTBus. KBapkoBas mpupoja martepuu.
OCHOBHBIE XapaKTEPUCTUKU DIIEMEHTAPHBIX YacTHIl. THIbl (hU3MYECKOTO B3aUMOJECHCTBUS B
IpUpOJE. 3aKOHBl COXpPAaHEHWs] M NPHUHLIUI CHUMMETPUU B ecTecTBO3HaHuU.  [IpuHnummn
CUMMETPUHU U 3aKOHBI COXpaHEeHUsl B npupoje. OCHOBHbBIE 3aKOHBI PUPOBI B TEPMOJUHAMHUKE.
IlepBoe Hauanmo repmoguHaMuku. [lonsTue saTpOonIMK. Bropoe Hayaio TeEpMOANHAMUKHA

CuHepretmka Kak Hayka O CaMOOpPraHM3alluM CUCTEM. YCIOBUS M MEXAHU3MBI
camoopranuzanuu. CamoopraHu3anuss B JKMBOM npupone. HMpues OTKpPBITOM CHCTEMBI
O.Ilpenunrepa. Camoopranusanus B HeXUBOU npupoae. CuHepreTnyeckas KApTUHA MUpa.

Tema 6. Konuenuum Bo3BHUKHOBEHHUS U pasBuTHA BceesieHHOI.

OOmas xapakrepuctuka Bcenennoil. Kocmuueckue paccTossHUsT M MacIITaoBbl,
aCTpOHOMHUYECKasi €IMHUIIA, CBETOBOM roj, napcek. Kocmosormueckue monenu BcenmeHHOI.
Kocmonornyeckue mnocrynartel. CrannonapHas Moaens Bceenennoilt OiHmTeiiHa. OmmoOka!
3aknaaka He omnpeaejgeHa.Mogens  pacmmpstomeiics  Bceenennonn  A.A.@puamana.
OOHapyxeHue sBieHusi pasOeranusi rajgakTuk 3.Xa06mom. Popmyna Xab6ma. JlonmoiHeHue
KOHIIETIIMK bosbimoro B3pbiBa Teopued WHQIAIMH. AHTPOIHBIA MPUHIUI B KOCMOJIOTHH.
Oobmas xaptuHa Bcenennoii. Ctpykrypa Bcenennoif. Hama ramaktuka. /[pyrue ramakTHkH.
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CoBpeMeHHbIE TIPECTABIECHUS O POXKACHUU U 3BoiolMHU 3Be3l. ConHeuHas cucrema. ColHLe.
Crpoenne ConHeuHol cucremsl. l'mnore3a mnpoucxoxacHuss COJIHEYHOM  CHCTEMBI.
AcCTpOHOMHMYECKHE YCIOBUS, HEOOXOAUMBIE JIJIS CYIIECTBOBAaHNUS KHU3HU Ha IJIAaHETE (B Mpeaeaax
CoJTHEYHOM CHCTEMBI)

Moayas 3.

Tema 7. Xumnueckue npeodpazopanus BemecrBa. KocHoe BemecTso 3emiin.

HcTopuueckue aceKThl CTAaHOBJICHUS! XUMUH. Crienn(ruka XMMAYECKOTO 3HAHHS. XUMUS
KaK HayKa, ee LleJH, 3a7auu, 00BEKThl UCCIEAOBAHUM, POJIb B )KU3HU YEJIOBEKA U MECTO B HAYKE.
Y4yeHue o0 cocTaBe BEIIECTBA U YPOBEHb CTPYKTYPHOM XHWMHUU. XHUMHUYECKHE IPOLECCHI,
CaMOOpraHu3alvsg XUMHUYECKHX CHUCTEeM. XUMHYECKHE 3JIEMEHTbl U B3aUMOJICHCTBUS MEXKIY
HuMmu. Co3aHne nepuonYecKoro 3akoHa (CucTeMbl). 3aKOH IOCTOSIHCTBA cocTaBa. Bemectsa u
cmecu. Knaccudukanus BemiectB. CTpyKTypa XUMHUYECKUX COCTMHEHUH, YICHHE O XUMUYECKUX
nporeccax. Heopranuyeckne W OpraHMYecKHe BeIIeCcTBa, WX oOpa3oBaHHME B Hpoliecce
100aNbHOM SBONIOIMH, POJb B MNPUPOJE. XUMUYECKHE SJIEMEHTHI, PacHpOCTPaHEHHOCTb,
CBOWCTBAa HEKOTOPHIX ocHOBHBIX s3nementoB (H, O, C, N, S, P). I'pynmbl XummuuecKkux
3JIeMEHTOB. XUMHUECKask SBOJIOIHS 3EMITH.

Tema 8. ®enomen xku3uu. Ilpoucxoxxkaenue u 3Bosonus ;ku3Hu. 'eneruka.

CoBpeMeHHbIE KOHIICTILUU MPOUCXOXKIIEHUS, PA3BUTHUS U CYIIHOCTH >Ku3HH. [IpoGiema
CYIIHOCTH M ONpPEAENCHUA >KU3HU. XHMHUYECKHMH COCTaB KHUBOM Marepuu. Konuenuuu
BO3HUKHOBEHUS >KM3HU HA 3emiie. [ unoressl Onorenesa. ['unoresza abuorenesa. DBOMOIIMOHHAS
Teopusi. OCHOBHBIE 3Tanbl OMOXUMHUYECKOW 3BOMOLMU. CTPYKTYpHBIE YPOBHU OpraHU3alluu
KUBOM Marepu, popmbl sxu3HH. CBOWCTBA KUBOTO BEIECTBA.

OBONIOIMOHHOE yueHue. Teopus ecTeCTBEHHOro 0TOopa, pojb HACIEICTBEHHOCTH U
M3MEHYUBOCTH, OOpPHOBI 3a CYHIECTBOBAHME U E€CTECTBEHHOTO OTOOpa B IBOJIONHU. Teopuu
HeoJlaMapKu3Ma U aHTuAapBUHU3Ma. OCHOBHBIE MOJIOXKEHUSI CHHTETUUECKON Teopunu. Mukpo- u
MaKpOdBOJIIOIMA. 3aKOHBI 3BOJOLUU. Pa3zBurHe opraHudeckoro Mupa. OCHOBHBIE 3Tallbl
WUCTOPUM KU3HU Ha 3emuie. DBOJIONMS U MHOrooOpasue gopMm xu3Hu Ha 3emiie. OCHOBHBIC
CTPYKTYpPHBIE YPOBHU OpraHU3AINH KHUBOTO.

BosnukHoBenue wu pa3Buthe reHetuku. Crpykrypa Mosekynasl JIHK. Xumus
HaciencTBeHHocT.  KoHnenuust renHetndeckoro koxa [.I'amoBa. ['eHHBIE MEXaHM3MBI.
Knerounsle Mexanu3mbl. MyTanuu v ux Buabl. [I[poOaemMbl reHETHYECKOM HHKEHEPUU.

Tema 9. AnrTpomorene3. B3ammopeiicrBue npupoasl u odmecrBa. I'1odanbHbIN
IBOJIIOLIMOHU3M.

AnTponorenes. Mecto 4enoBeka B CUCTEME KUBOM NpUPObl. OTIIMUYNTENBHBIE IPU3HAKH
yenoBeka. AOHMOTHYECKME U OWOJIOTHYECKHE TMPEANOChUIKM aHTpornoreHe3a. OcoOeHHOCTH
aHTporioreHe3a. Pa3Butue co3HaHus M s3bIka. buonmormueckoe M counuanbHOe B (UIIOTEeHE3e
yenoBeka. buojormueckoe M colMaIbHOE B OHTOreHe3e 4enoBeka. buocdepHsie u
sKosoruueckue KoHuenuu. Ilonstue Omocdepsl. I'panunsl 6uochepsl. CoctaB U IIEMEHTHI
oumocheprl.  Kuoe  BemecTBO. DYHKIIMKM  JKMBOTO  BemecTBa.  buocdepa  kak
camoperynupymomascs  cucrema. [IpoGmembr  mepexonma  Omochepsr B HoOchepy.
AHTpomocouuoreses U (HopMHUpPOBaHHE TJIOOANBHBIX AKOJIOTUYECKUX MporpaMMm. OCHOBHbBIE
MOHATHUS M 3aKOHBI HKOJOTHH. ['T100anbHBIN M JOKAJIBHBIN SKOJIOTHYeCKHe KPU3UCH. BBI30BBI U
yrpo3bl CYIIECTBOBAHUIO )KM3HU Ha 3eMIIe.

IL1anbl ceMUHAPCKUX (MPAKTUYECKUX) 3AHATHI.
Bonpockl s 00CyXIeHHsI Ha CEMMHApPCKUX 3aHATHUSAX COBMAJAIOT C COJEpKAHUEM
MPECTABICHHBIX MOTYJIEH.
IIpakTnueckoe 3ansaTHe 1. McTopnuyeckne 3Tanbl pa3BUTHA €CTECTBO3HAHMS.
ILnan 3ansaTHS
1. EcrecTtBo3HaHME B 31I0XY aHTUYHOCTH.
2. EctectBo3nanue B CpeHHE BEKa.
3. EctectBo3nanue B 3moxy Bospoxaenus.



EcrecrBo3znanue B XVII-XVIIIBB.

EcrectBo3nanne XIX n XX Beka.

YcTHbI onpoc (cobecemoBaHmEe MO BOIPOCAM).

3amuTa CTpYKTYpPHO-JIOTMYECKUX CXEM U TaOJIHIL [10 TEME 3aHSATHUS.
IIpakTnyeckoe 3ansitue 2. OCHOBBI METO010THH HAYKH.

ILnan 3ansaTHA

OO11ee OHATHE O METOJIE.

VYpoBHU U GOPMBI HAYUHOTO TTO3HAHMUSL.

OO0111eHayyHbIE METO bl SMIIMPUYECKOIO YPOBHS MO3HAHHUS.

OO61eHayyHbIe METO/Ibl TEOPETUYECKOTO YPOBHS MTO3HAHUSI.

OOmieHayunbple METOJbI, NPUMEHSEMBbIE Ha SMIHPUYECKOM U TEOPETUYECKOM YPOBHSX

MO3HAHUS.

Kpurepuun HaydHOCTH.

YcTHBIH onpoc (cobeceoBaHKE 1O BOIIPOCaM).

8. 3ammrTa CTPYKTYPHO-JIOTHUECKUX CXEM M TaOJIUI] 110 TeME 3aHSTHUS.

No ok

o~ E

~No

IIpakTnyeckoe 3ansaTHe 3. PU3NYecKas KAPTUHA MUPA.

Ilian 3aHsTHA

1. TlonsTHe eCTeCTBEHHOHAYYHOUW KapTHUHBI MUPA.

2. Mexanundeckasi KapTUHA MHPA, €€ OCHOBHBIC IMOHATHUS, TIOJOKEHUS, 3aKOHBI ¥ IPUHITUIIBL.

3. DnexTpoAMHAMHUYECKash KapTUHA MHpPAa U €€ OCHOBHBIC IOHSTHSA, TOJOKEHUS, 3aKOHBI U
MPUHLUIIBI.

4. KBaHTOBO-TIOJIEBbIE  IpeiacTaBieHMsT O  Marepuu:  KoHuenuus  KOHTUHYaJbHOTO
(HempepbIBHOTO) cTpoeHus Mmarepuu J{.Maxkcsea.

5. Coznanue crienuabHON M OOIIEeH TEOPHH OTHOCUTEILHOCTH, MOCTYJAT OTHOCHUTEIHHOCTH U
WHBapUaHTHOCTH. [IpoCcTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBINT KOHTUHYYM.

6. YcrtHbI onpoc (cobecemoBaHme IO BOIPOCaM).

7. 3ammra CTPyKTYPHO-JIOTHUECKUX CXEM M TaOJIUI] 110 TeME 3aHSTHUS.

IIpakTnyeckoe 3anaTHe 4. CTPyKTypHBICE YPOBHHM M CHCTEMHAas OPraHHM3alus
MaTepHu.
ILnan 3anaTus
1. CrpykTypHbIE YPOBHHU OpraHU3alMd MaTEPUU, HEPAPXUs HEOPTaHUUECKOTO M OPraHuYEeCKOTo

MHUPa Ha MUKPO-, MaKpO- U MEraypOBHSIX.

2. BemectBo 1 nosne. @yHpaMeHTaIbHBIE B3aUMOICHCTBUSI.
3. CTpyKTypHBIE YPOBHU B MUKpOoMHpe. OCHOBHBIE XapaKTEPUCTUKH HIEMEHTAPHBIX YaCTHUII.
4. OyHIaMEHTAJIbHBIE  B3aUMOJICHCTBUS - CWJIBHOE,  DJIEKTPOMATHUTHOE, citaboe,
rpaButaniioHHoe. KopmyckynsapHo-BOIHOBOM  nyanmus3M. OTKpBITHE  3JEKTPOHA.  3apsn
anekTpoHa. Monens atoma Tomcona (1903r.). Pazmeps! siapa u pasmepsl aToMa, TOJIOKEHUS .
Pezepdopna (1911r.). Teopus aroma H. Bbopa (1913r.). CtpoeHue aroma - aTOMHBIH U
HYKJIOHHBIA YPOBEHb.
5. Ipunnun coorserctBus (H. bop, 1923r.). [Ipunuun gononaurtensuoctu (H. bop, 1927r.).
6. TlpuHIMN B cOOTHOIIIEHUE HeonpeneneHHocTel B. I'eiizenOepra.
7. TlepBoe Hayamo TEPMOAMHAMHUKH, 3aKOH COXpAaHEHHUS M IpeBpalleHus »Hepruu. Bropoe
HAYaJio TEPMOJMHAMUKH, TEIIJIOBAs SHEPrus U padorta. BeuHblil n1Buratenb. DHTPOMUS.
8. Camoopranmzanuu wmarepud. OTKpBIThIE, DPABHOBECHbIE M HEPABHOBECHBIE CHCTEMBI.
[Tonstue ¢uykryaunu. Camoopranuzanus B >kxuBod Marepuu. Cunepreruka (I'. Xaken, M.P.
[Tpuroxun). 3aKOH COXpaHEHUS BEIIECTBA U DHEPTHH.
9. VecrHBIH onpoc (codeceqoBaHKE IO BOIIPOCAM).
10. 3ammTa CTpYKTYpHO-JTOTMYECKUX CXEM M TaOJIHII IO TEME 3aHSATHS.

IIpakTnyeckoe 3ansaTHe 5. KoHIenuuyu BO3HUKHOBEHUS U pa3BuTHA BceneHHoi.
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Iliian 3ansTHA

1. Ob6mas xapaktepuctuka Bcenmennoii. Momens pacmupstomerics Bceenennonr ALA.
®puamana. Teopus ropsiueit Beenennoii I'. I'amosa.

2. PemukroBoe mznydenue. CuHryisipHoe cocrossaue Beenennoit. Dddexr Homepa.

3. Macmrabs! ranaktuk 1 Metaranaktuku. Hama ranaktuka Mnednsrtii [1yTs, obmiee ctpoeHue
U pa3Mephl B CpaBHEHUU. 3BE3/Ibl, HBOJIIOLMS 3Be3/l. UepHbIe BIPHI.

4. Teopunm Bo3HuUKHOBeHMs1 ConHeuyHO#l cuctembl. OOmuit maH crpoeHuss CoaHEYHOH
CUCTEMBL.

5. IlnaneTs! ux o0IIKE XapaKTEPUCTUKU. ACTEPOHIbI, METCOPHUTHI.

6. 3emus - mmanera CosHeuHO# cuctembl. OOMUK TUTAH BHYTPEHHETO CTPOEHUS, pa3MeEpHI,
obonouku. Crtpoenue armocgepbl: 0COOCHHOCTH Tporocdepsl, crparochepsl, Me3ochepsl,
HNonocdeps! u Tepmocdepsl, 3x30chepa. Marautocdepa - ocobast 060109ka 3eMiu.

7. YcrtHbI onpoc (cobeceoBaHKE MO BOIPOCAM).

8. 3ammra CTpyKTYpHO-IOTUYECKUX CXEM U TaOIUIl IO TEME 3aHATHS.

9. TecrtupoBaHnue.

IpakTunyeckoe 3ansaTHe 6. XuMHueckue mnpeodpazoBaHusi BemecTtBa. KocHoe
BelecTBO 3eMJIN.
ILlnan 3ansTusa
Crnenudurka XMMHYECKOTO 3HAHUS. DBOJIIONHSA XUMHUCCKUX 3HAHUH.
CtpoeHHe U B3aUMO/ICHCTBUE XHMHUYECKUX BEIIIECTB.
VY4eHue o cocTaBe BellecTBa. YUeHHUE 0 XUMHYECKHX Tporieccax. Karamms.
DBonronnoHHast XUMHUsL. CBsI3b XUMHUU M OMOJIOTHH.
MecTo ¥ poJib XUMHH B CHCTEME «0OIIIECTBO — IPHUPOIAY.
ILranera 3ems.
OO01mmas XxapakTepuCTHKA TIaHETHI.
['eonormueckoe BpeMs U T€OJIOTHYSCKast IITKaia BpeMEHHU.
CrpoeHnue u 3BONTIOIUS 3EMIIH.
10 VYeTHbIN onpoc (cobeceaoBaHKe IO BOIIPOCaM).
11. 3amuTa CTPYKTYpHO-TTOTHYECKUX CXEM U TaOIUIL 0 TeME 3aHSTHSI.

CoNoOA~WNE

IIpakTnyeckoe 3anaTue 7. [Ipoucxoxxaenne u 300U KHU3HH. OCHOBBI
TeHEeTUKH.
Ilnan 3ansTHSA
1. OcHOBHBIEC KOHIICTIIIUU TMPOUCXOKICHHUS KUZHHA. TeOopUun 3apOxKIACHUS KUZHHU.
2. DTtanbl OMOXUMHUYECKOW SBOIOIUH. [ '@0XpOHOIOrHYECKass UCTOPUS Pa3BUTHSI 3eMITH, OOIIIast
XapaKTEPUCTUKA ITAIOB.
3. Tlepexona OT OJHOKIIETOYHBIX K MHOTOKJIETOUHBIM (opmam. CBONCTBA KHBOTO BEIIESCTBA.
CaoiictBa knetku. [Ipenens KU3HHA.
4. CTpyKTypHblE YpPOBHH OpraHU3allUd JKUBOU MaTepUU: MOJICKYISIPHO-TEHETUYECKHHA,
KJIETOYHBINA, OHTOT€HETUICCKUN, TTOMYISIIMOHHO-BUIOBOM, OMOT€OIIEHOTHIECKUH.
5. buonormyeckas »sBomonusa. Ponb TpokKapuoT W DYKApUOT. OBONIOIMOHHOE YyUYEHHE.
OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKOU TEOPHUH.
6. DneMeHTapHbIE SBICHUS W (PAKTOPBI SBOIIONUH (TIOMYJISAINS, H3MEHEHHE T€HOTUITNYECKOTO
coctaBa, TeHO(POHH, (aKTOpHl - MYTAIMOHHBIA TIPOIECC, BOJHBI JKU3HU, HW3OJAIINS,
€CTECTBEHHBIH OTOOp U €TO BH/IBI).
7. YcTHBIH onpoc (cobecenoBaHme 1O BOITPOCAM).
8. 3ammra CTPYKTYpHO-TIOTUYECKUX CXeM U TaOIUI] IO TeME 3aHATHS.

IIpakTnyeckoe 3ansaTHe 8. AHTponorene3. BzammopeiictBue npupoabI U 001IeCTBA.
IInan 3ansaTHd
1. MecTto yenoBeka B CUCTEMATHUKE KUBOM NPpUpPObl. Teopun NpouCXoKACHNS YEIOBEKA.
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2. Tlcuxodusmnonorunyeckne 0cooeHHOCTH YenoBeka. Mpinuienue. Peus. Coznanue.

3. AmHTponoconuoreHes u (GOpMUPOBAHKE TTI00ATBHBIX KOJIOTHYESCKHUX TPOOIIEM.

4. buocdepa - xmBas obosouka 3emmu (3. 3rocc, 1875 1.). Yuenue o Ouocdepe (B. U.
Bepnanckuii). Ctpoenue u rpanuiibl onocdepsl. buoreoxumudeckue Gynkiun 6unochepsr.
Pecypchl mpuposl 1 1X BO30OHOBIISIEMOCTb.

Hoocdepa u Texnochepa. HaydHo-TeXxHHUECKHIT TpOrpece, MePCIeKTHBBI PA3BUTHSI.
['moGanpHBIC IKOIOTUYECKUE TIPOOIEMBI, TyTH BBIXO/A U3 KPU3HCA.

YcTHBIH onpoc (cobece1oBaHme 1O BOIIPOCaM).

3amuTa CTPYKTYPHO-JTOTMYECKUX CXEM U TaOJIHII IT0 TeME 3aHSTHS.

©ooNo O

OO0pa3ubl KOHTPOJILHBIX 3aJaHNS /ISl IPOBEIeHUA TEKYIIero KOHTPOJIsSl yCIIeBAeMOCTH 0
JUCHUILINHE.

1. O0pa3ubl TECTOBBIX 3aJaHUH 10 KypCY

Monyas 1.

1. EcTecTBO3HAHHEM HA3bIBAIOT:

1) KOMIUIEKC HAayK O MPUPOJIC;

2) CUCTEMY 3HaHUN O eCTECTBEHHOHAYUHBIX OCHOBaX TEXHOJOTHUH;
3) cUCTeMy 3HaHUM 0 hopMax 0OIIECTBEHHON KU3HH;

4) METO/]I IOTyYeHUS 3HAHUH.

2. OCHOBHOIi KOHIIeNHEeH COBPEMEHHOI0 eCTeCTBO3ZHAHMSA He SIBJIsIeTCS Uiesi:
1) pa3BUTHA 00IECTBA, UMEIOIIETO IIeJb MOJYUYeHUsI MAaKCUMaTbHON MPUOBLIH;
2) 9KOJIOTU3AIUH IJIAHETHI;

3) €IMHCTBA HBOIIIOIINY YelloBeKa U BceneHHoii;

4) CaMOOPTaHU3AINH JIFOOBIX OTKPBITHIX CJIOXKHBIX CHCTEM.

3. He oTHOCHTCS K MAKPOMHUPY:

1) MUpP, COU3MEPUMBIN C pa3MepaMH YeIIOBEKa;

2) MHUp, T7ie BO3MOKHO MTO3HAHUE ITyTeM HEeTOCPEACTBEHHOI0 HaOII01eHUS;
3) MU 3BE3]1 KOCMOCa;

4) MU 3JI€MEHTAPHBIX YaCTHI], ATOMHBIX sI/IeP, AaTOMOB.

4. CTpyKTYpHbI€ YPOBHH OPTaHU3alUH MPUPOABI:

1) MUD YEJIOBEKa U MUP KUBOTHBIX;

2) 3emits, ContHeuHas cuctema, ["ajmakTrka, MeTarajiakTHKa;

3) Mera — MakpoO — MUKPOMHUPHI;

4) MUD KUBOTHBIX H MUDP PACTCHHIM.

5. MeramMup — 3T0 4acTh MaTepHAJIBLHOT0 MUPA, (IPOJAOJIKHTE):

1) MO3HAHWE B KOTOPOW B TIPUHIIUITE HEBO3MOXKHO;

2) MUD IIJIAHET, 3Be3]1, 3BE3HBIX CHCTEM, TaJIaKTHK;

3) KOTOpAst MOTYMHSETCS 3aKOHAM KBAaHTOBOW MEXaHUKH;

4) 9acTh MaTEPUAILHOTO MUPa HEKUBOM MPUPOJIBL.

6. MHKpPOMHP — 3TO YaCTh MAaTePHAIBLHOT0 MUPA, (MPOAOJIKUTE):

1) OTBEYAIOIIas 32 BOSHUKHOBEHHUE CTUXUMHBIX O€CTBUI;

2) 0 KOTOPOH YEeIOBEYECTBO 3HAET MEHBIIIE BCETO;

3) I7ie BO3MOKHO ITO3HAHHUE ITyTeM HEMOCPEICTBEHHOTO Ha0II0ICHHS,
4) MUp DJIEMEHTAPHBIX YaCTHII, AaTOMHBIX SJIEpP, aTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHbIE BEJIMYUHBI BHIPAKAIOTCH B
MHJLJIMMETPax, CAHTUMETPAaX M KHJIOMeTpax, a BpeMsl B CeKYH/JIaX, MUHYTaX, 4acax, roaax
—3T0 .

8. CoBOKYNMHOCTH MPHEMOB M OMNEpPalHii NMPAKTHYECKOT0 U TEOPEeTHYECKOr0 OCBOEHMS
el CTBUTEJBHOCTH HA3bIBAETCS .

9. HayuHble MeTObI NO3HAHUS ACIATCSH HA:

1) TEOPETUYECKHE U MAaTEMaTHUECKUE;




2) MaTeMaTUYECKUE U MOJEIbHBIC;

3) SMIIUPHUUECKUE U TEOPETUUECKUE;

4) MOJICTIbHBIC U IMITUPUICCKHE.

10. K BceoOmmM HayYHBIM MeTOaM MO3HAHUA OTHOCSTCH METO/IbI:
1) aHAJIU3 W CUHTE3;

2) JUAJICKTUYECKUN U MeTaPpU3NIECKHIA;

3) AMIUPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOI0 YPOBHS MO3HAHMUS.

11. K o6meHay4YHbIM MeTOAaM IMIIMPUYECKOT0 YPOBHS MO3HAHUS OTHOCSITCS:
1) HaOJI0/IeHUE, SKCIIEPUMEHT U U3MEPEHHE;

2) dbopManm3anus, HHIYKIUS U TEAYKIINS,

3) a0OCTparupoBaHue U UACATU3AINS;

4) MeTaU3MIECKUI U TUATEKTUIESCKUM.

12. He siBi1sieTcsl 001eHAYYHBIM METO0M SMIIHPHYECKOT0 YPOBHS MO3HAHUSA:
1) HaOmoIeHNE;

2) 9KCIICPUMEHT;

3) ujican3aIus;

4) U3MEpPEHHeE.

13. AOcTparupoBaHde, HIEAJTM3ANMA, MBICJEHHBIH JIKCIEPUMEHT, (opMau3anus,
HHAYKIAS U JeTYKIHSA - TO 00IIeHAY YHbIE METOIbI YPOBHSI IO3HAHMSA.

14. K o6meHay4YHbIM MeTOAaM TeOPETHYECKOT0 YPOBHS MO3HAHUSA OTHOCSITCS:
1) HaOJIOJICHUE U DKCIICPUMEHT;

2) aHaJM3 ¥ CUHTE3;
3) abCTparupoBaHUe U UICATTH3aLIHSL;
4) MeTahU3NIECKH.

15. O0meHay4yHble MeTObI SMITUPHYECKOr0 H TEOPETHYECKOI0 YPOBHS MO3HAHUS:
1) UHAYKIUS U JeTYyKIUs;

2) abcTparupoBaHue;

3) aHaJIu3 U CUHTE3,;

4) HaOJIF0ICHUE W U3MEPEHUE.

16. Unpykums — 3To:

1) YMO3aKJIIOUEHUE 110 aHAIOTUH;

2) YMO3aKJII0YE€HHE OT YaCTHBIX (PAKTOB K 00ILIEl TUIIOTE3E;
3) 1000€ YMO3aKIIFOUCHHUE;

4) YMO3aKJII04YE€HHE OT OOIIET0 K YaCTHOMY.

17. Mertoa, HCHOJBL3YIOIIMI CHMBOJINKY, NO3BOJISIOMMI OTBJIeYbCSl OT HU3Y4YeHHs
peajbHbIX 00BEKTOB M ONEPHPOBATH HEKOTOPHIM MHOKECTBOM CHMBOJIOB HAa3bIBaercsl

18. MuddepeHunamusi HAYKH — 3TO MPOIIECC:

1) CHHTE3a HayK;

2) 00BeIMHCHNS HAYYHBIX JUCIHILINH;

3) B3aMMOIPOHUKHOBEHUS HaYK;

4) 00pa3zoBaHus OT/IETBHBIX 00JIaCTEeH HAYKH.

19. OcHoBaTe/1eM AHTHYHOTO ATOMU3MA SIBJISIETCS:
1) ['epaxiur;

2) Apucrorenb;

3) Amnakcarop;

4) Jemoxpur.

20. OCHOBOMOJIOKHUKOM KJIACCHYECKOH MeXaHUKH SIBJISIETCS
1) DOWHIITEHH,

2) Makcgenr,

3) [eitzendepr;

10



4) HeroToH.
21. B pamkax MexaHH4YecKOl KAPTHHBI MHPA MaTepusi — ITO:

1) JIMCKPETHOE BEIECTBO;
2) 1oJie;
3) BEIIIECTBO U I0JIC;
4) COCTOSTHUE ITYCTOTHI.
2. Pa3pabdoTrka y4yeOHOro MHHH TPOEKTA. VYyamumucss 3a BECh  CEMECTpP

paspabarbiBaeTCsi OJMH Yy4YEOHBIM HWCCIEIOBAaTENbCKUH MHUHU TPOEKT, TeMa KOTOPOTO
BbIOUpaeTcss OO0ydYaromMMcsi Ha T[EepBOM  MPAKTUYECKOM 3aHATHH. JIaHHBIH  TPOEKT
IpeJOCTaBIIsICTCS B BUAE: pedepaTa ¢ mpe3eHTanuei; ¥ Ipyu He00X0AUMOCTH COOTBETCTBYIOLIHX
BUJICO(PparMeHTOB.
[IpumepHas cxema mpeIoaraeMoro uccie10BaHusl.
1. Bei6op TeMbl
1.1. AkTyanbHOCTh BbIOpaHHOMU TeMbI (4-5 MpeanoKeHuil);
1.2. ChopmynupoBath TEMY U ONPEACTUTH 3a7a4d UCCIICOBAHMUS,
2. VI3y4yeHnune IuTepaTypsl 0 HHTEPECYIOIEH mpodieme
2.1. Ucropus pa3BUTHUS JAHHOTO BOMPOCA B €CTECTBO3HAHUH;
2.2. llo3unuu pa3IuYHbIX YYEHBIX 110 JaHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTH M KpUTHUYECKass OIEHKAa €CTECTBEHHOHAYYHOU
uHpopmanuu 1O JaHHOM TeMme, cozepxkamelca B CMMU, pecypcax Wurepnera, B
COBPEMEHHOM MH(OPMAIIMOHHOM MIPOCTPAHCTBE B LIEJIOM;
2.4. Tpancdopmanust MaTepuaa, MO3BOJISIONIAs CBECTH CIIOKHOE K MPOCTOMY;
3. 3akiroueHue.
IIpumepHas TeMaTHKA I HOATOTOBKH MPOEKTOB:
Oco6eHHOCTH HAYyYHO-TEXHUYECKON PEBOIIOIUH.
Crnenunduka HayqYHBIX PEBOJIIOIUI U HAyYHBIE pEeBOONNH B XX B.
®dusnueckas kaptuHa mupa (MKM u 3/IKM).
[Ipoucxoxaenue, pa3BUTHE U BUJIbI MATEPHH.
IIpupona Mukpomupa.
Ocnosuble nonoxeHuss CTO u OTO u ux posiab B COBpEMEHHOM €CTECTBO3HAHUH.
Pa3BuTHe npencTaBieHuil 0 IPOCTPAHCTBE U BPEMEHHU.
SnepHas sHepreTuka.
XapakTepuCTHUKa OCHOBHBIX (PM3UYECKUX CUJI U B3aUMOJIEHCTBUH.
. Konuenuuu camoopranuzanuu. CuHepreTuka.
. 'unore3s! npoucxoxaenus BeeneHHoi.
. PoxneHue u 3BoJIONUS TalaKTUK.
. ’Ku3ns 3Be311 Bo BeeneHnHoi.
. ConHe4uHas cucTema U ee MpoUCX0KJIEHUE.
. Ilnanera 3emis.
. Bynkansl 1 3emiieTpsiceHus.
. OnpeieneHune Xnu3HH.
. 'unore3b! 0 NpOMCXOXKAEHUH )KU3HU HA 3emJle.
. KuzHb. D1anbl pa3BUTHS )KU3HU Ha 3eMJe.
. 'enetnka u MexaH13M BOCIIPOU3BO/ICTBA KHU3HU.
. MyTtauuu u ux BUIIBIL.
22. I'eHHast MH)KEHEPUS, €€ BO3MOXHOCTH U TIEPCTICKTUBEI.
23. CoBpeMeHHbIE IPEJICTABICHUS O MIPOUCXOKICHUN U IBOJIIOLIUH YEJIOBEKa.
24. Yaenune B.W.Bepnackoro o 6uocdepe.
25. Konueniust Hoocdepsl U ee HaydHOe 00OCHOBaHUE.
26. ['mo6anpHBIC SKOJOTUYECKHE MTPOOIEMBI.
27. DTrueckue mpodIeMbl HAYKH.

CoNoOARWNE

NNRPEPRREPERERRERRERE
POOWO~NOOUDMWNEO
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13.

28. Posib ecTecTBEHHOHAYYHBIX 3HaHUI B pa3BUTHH COBPEMEHHOT'O OOIIECTBA.
29. CTygeHT MOKET NPEeAJIOKUTh COOCTBEHHYIO TEeMy HCCIEOBAaHHS B paMKax TeM
JHCLUIIIMHEL, 3apaHee 00CyIUB TeMY C IPEHoaAaBaTeIeM.

OO0pa3ubl BONPOCoB /1Sl co0eceJOBAHUS HA NPAKTHYECKNX 3aHATHAX
Tema 1. «McTopusi pa3BUTHSA €CTECTBO3HAHUS
Kpartkas ucropust pa3BUTHS €CTECTBO3HAHMS

OrnpezienieHue MOHATHS €CTECTBO3ZHAHUE.

Hcropus pa3BUTHs €CTECTBO3HAHUS HA COBPEMEHHOM 3Tarle.
Oco0eHHOCTH COBPEMEHHOTO €CTECTBO3HAHUSI.

XapakTepHbIE YepThl HAYKH.

OTnnuus HayKu OT IPYruX 00JacTel 4elIoBeUeCKON NesITeIbHOCTH: KYIbTYPbI, pETUTUH,
dumnocopun.

[IpoTuBOpeUnrst COBpEMEHHOW HAyKHU.

CBsi3b HAYKH M TEXHUKU B COBPEMEHHOM MUDE.

Onpenenenue nousitus HTP.

Bosneticreue HTP Ha xu3Hb 00111ECTBA.

Bo3spaelictBue HTP Ha MupoBO33peHHE JIFOIEH.

Ortpunarensasie nociuencteus HTP.

3Hauenue Hayku B snoxy HTP.

Tema 2. «OcHOBBI MeTO10/10THMH HAYKH. OCO0EHHOCTH €CTECTBEHHOHAYYHOI'0 IIO3HAHMA.
YPpoBHM eCTeCTBEHHOHAYYHOT'0 IO3HAHUS

CoNoOARWNE

e ol ol o
arwbdkEOo

16.

Yrto 3HAa4YUT, 4YTO MU [TO3HABAEM?

AOCOIII0THA WJIM OTHOCUTEJIbHA Hay4YHasi UCTHHA?

Kak cooTHOCUTCS HayKa ¢ OOBIACHHBIM 3HaHUEM?

KakoBa cTpykTypa Hay4HOTO MO3HAHUSA?

Kak cooTHOCATCS SMIIMPUUECKUI U TEOPETUUECKUM YPOBHU MIO3HAHUS?
Uewm otnuyaeTcst HAOJIOACHUE OT HKCIIEPUMEHTA?

KaxoBa posip Hay4HBIX MOHATUN U TEPMUHOB?

[IpuBeauTte npuMepsl BCEOOLNX, 00IIEHAYYHBIX U KOHKPETHO-HAayUHbIX METOI0B?
HazoBuTe sMnuprudeckue U TEOpETUIECKUE METOIBI.

UTto Takoe ecTeCTBeHHOHAay4YHasi KapTUHA Mupa?

UTto Takoe Hay4YHbI MeTOA?

KaxoBo cTpoeHne HayqHOro 3HaHusA?

YeM METOI0JIOTHS OTIINYAETCS. OT METOAUKU?

UYem npeMeT UCCIIEOBaHMs OTJIMYAETCS OT 00beKTa?

Yro Takoe HayyHbIN QakT?

Kakne cymecTByroT METOIbI MPOBEPKH HAYYHOTO 3HAHUSA?

Tema 3. ®usnueckasi KApTHHA MUPA.

ook wdE

Uto Takoe «eCTeCTBEHHOHAYYHas KapTUHA MUPay?

Kakas Teopust 1€XKMT B OCHOBE MEXAHUUYECKOM KapTUHBI MUpa?

KaxkoBbl npuunnbl kpymenns MKM?

Kaxoii HOBBIN BKJIaJ B KAPTUHY MUPA BHOCUT IEKTPOMAarHUTHask TEOPHs?

KTo 1 xorga co3nai 3eKTpoMarHuTHYIO TEOPHUIO MOJIs?

Kak paccmaTpuBaroTcs moHsATUS BpeMeHH U npoctpancTBa B MKM? KakoBo coneprxanue

KOHIENINH a0COMOTHOCTU (PU3NUECKOT0 IPOCTPAHCTBA U BpeMEHHU?

7.
8.
9.

IToueMy Teopust OTHOCUTENBHOCTH TaK HAa3bIBAETCS?
[Touemy CTO noctynupyeT NOCTOSHCTBO CKOPOCTH cBeTa?
*Kak nu3MeHseTcs XapakTep BpEMEHHU B JABIKYIIEHCS U MOKOSIIEHCs: HHEPIUATbHbBIX

cucreMax orcueta? OOBSICHUTE, UCXOS U3 ATOTO, MapaIoKC OIM3HEIIOB.

10.

KakoBbl cBOlicTBa BpeMeHH, npocTpaHcTBa? [louemy Mbl yTBEpkKIaeM, UTO BpEMs

HeoOpaTuMo?
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11. KaxkoBo coxepxanue rnasHoro npunuuna OTO.

12. OxapakrepusyiiTe pyHIaMEHTAIbHbIE €CTECTBEHHOHAYUHBIE MIOHSATHUS: MaTepus,
IIPOCTPAHCTBO, BPEMs1, B3aMO/IEHCTBHUE.

Tema 4. CTpyKTYpHbI€ YPOBHH U CHCTEMHAsI OPraHU3ALUs MATEPHUH.

1. Kak u3MeHsunch NpenacTaBieHUs O CTPOEHUHM aroma (Mojenb ToMCOHa, IIaHeTapHas
MOJIeJIb, CYTh ONBITOB Pezepdopaa)?

2. MoxHO 1M ¢ TIOMOIIbIO TeopuH bopa OOBSICHUTH CTPYKTYpPY aTOMOB BCEX 3JIEMEHTOB
Tabymusl MeHaeneesa?

3. Kak BBl cebe mpencraBisiere MUKpooOBekT? Kak MOHMMATh KOPMYCKYJISIPHO-BOJIHOBOM
nyanuszm?

4. Kakue 3kcneprMeHThl TOKa3bIBAIOT CYLECTBOBAHUE BOJIHOBBIX CBOMCTB Y MUKpPOYACTHUI]
Marepuu?

S. Uro Takoe BosHOBasi GyHKIUsS, B yeM ee cMbIci? CylecTBYIOT JM BOJHOBBIE CBOICTBA
YacTUI] OTJEIbHO OT KOPIYCKYJSPHBIX?

6. KakoBo copep:kaHue NpUHLMIIA HEONpeeJeHHOCTH? B uem 3akirodaercs paziuyue B
ONMHMCAHUM TIOBEJCHHS KJIACCHMYECKUX U  KBAaHTOBBIX 00BekToB? Ilouemy mnpuHIUD
HEONPEIETICHHOCTH CIIY>KUT (YHIaMEHTOM KBAaHTOBON MEXaHUKU?

7. CdhopmynupyiiTe DpUHIUN TOTOJIHUTENBHOCTH U O0BSACHUTE, KAKOE 3HAYEHUE UMEET ITOT
IPUHLINI B ONMCAHUHU (PU3UYECKOH peanbHOCTH MUKpoMupa?

8. KakoBa cTpykTypa aroma ¢ TOYKM 3peHusi coBpeMeHHOW ¢u3uku? Kro u korja
NPEUIOKUI THITOTE3y KBAPKOB?

9. [TpuBeauTe K1accupUKaMIO 3J€MEHTapHBIX YaCTULL.

10. Kakume Tumbl (QU3MUECKUX B3aUMOJCHCTBUH B mHpupoje BaM m3BecTHHI? KakoBa unx
npuponaa?

Tema 5. Konuenunu Bo3HMKHOBEeHNS U pa3BuTus BeeneHHoiny

Ha uém ocHOBBIBaeTcs MoJienb paciupsitoneiica Beenennoi?

Kax Bcenennas mMoria 00pa3oBaThCsi U3 HUUETo?

3adeM HYXHbI FTaJaKTUKU U 3BE31b17

Uewm «uepHBI€ TBIPH» OTIUYAIOTCS OT «OENBIX IBIP»?

Kaxkue nmpoueccs! uayt B Henpax ['anaktuku?

KakxoBbI OCHOBHBIE KOHIEMIIUN TPOUCXOKICHHS 3BE3HBIX CUCTEM?
KakoBo ctpoenue 3emin?

KakoBa cTpykrypa ["anaktuku?

Tema 6. Xumnueckue npeodpasosanus Beuiecrsa. Kocnoe Bemecrso 3emuiu.

NN E

1. Yo u3yyaeT XMMHUs U KAKHE€ OCHOBHBIE METO/IbI OHA UCIIOJIb3YET?

2. KakoB riaBHbIN KpUTEpUIl HAYYHOCTH XUMUYECKOTO 3HAHUS?

3. Kakas cBs3b CylecTByeT MEX/1y aTOMHBIM BECOM M 3apsJI0M siipa aroma?
4. KT0 1 Korma npeuiokusi TEOpU0 XMMAYECKOTO CTPOCHHMS BElleCTBa?

5. Ot kakux (aKTOpPOB 3aBUCAT CBOICTBA BEIIECTB?

6. OT 4ero 3aBUCUT JUHAMUKA XUMUYECKUX MPOLIECCOB?

7. Kakwue BelecTBa Ha3pIBalOT KaTalIu3aTopamu?

8. Kakyto ponb urpaer karaau3 B 3BOJIIOIMUA XUMHUUECKUX CUCTEM?

9. Onummure OCHOBHBIE XHMUYECKHE 3aKOHBI M HX IPAKTHUYECKOE HCIIONIb30BAaHUE B
XUMUYECKON TEXHOJIOTHH.

10. Barie nonnmanue npooaeMbl «XUMUS U SKOJIOTUS».

11. Kakue npoOnemsbl n3ydaroT Hayku o 3emiie?

12. KakoBa coBpemeHHast kiaccudukanus Hayk o 3emie?

13. Kakwue riaBusle (0azoBbie) reocdeps! 3emau Bam nzBectHbI?

14. Kakwue Bropuunbie reocepsl CymecTBYIOT?

15. KakoBbI TeHICHIIMHM COBPEMEHHOM TeorpapuiecKkoil HayKu?

16. Kakue yueHble BHECIN 3HAYUTENbHBIN BKJIaJ B pa3BUTHE HayK O 3emiie?

Tema 7. ®enomen xu3Hu. [Ipoucxoxkaenue u 3BoJIONUSA KU3HU. [ eHeTHKA.
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BoOoo~NoR~WNE

0.
11.
12.
13.
14.

Kakwue nanpaBieHus pa3auyaoT B COBpPEeMEHHOM Onosioruu?
KakoBsI 3a1aun Kitaccuueckoil Onosorun?

Kakue 3agaum cToAT nepe1 SBOIIOUOHHON OnoIorueit?

Kaxkue poOiemsl peraeT Gu3nko-xuMuueckas ounoaorus?
Kakwue nposiBieHus KU3HU U3y4aeT COBPEMEHHASI OMOJIOTHs?

B 4éM cx0/1cTBO M OTJIMYHS 3BOJTIOIUN HEKUBBIX U )KUBBIX TEJ?
Uem oTnnyaeTcs 5KMBOE OT HEKUBOTO?

KakoBbl KOHIIETIIIMY TPOUCXOKICHUS )KU3HU Ha 3emiie?

Yewm otnuyaercs JTHK or PHK?

Yrto Takoe req?

Uem 3aHMMaeTCs reHHAst MHXKEHEepUs?

Kaxkoii BKJ1aJ1 B TEOpHIO IBOJIIOLIMM BHECIA T€HETHKA?

KakoBa Mozens npoucxoxaenus xusHu A.M. Onapuna?

Yro Takoe 0011ast TeOpHs SBOTIOIIH?

Tema 8. AnTponorene3. B3aumoaeiicTrBiue npupojabl 4 001ecTBa.

1. Kaxkue paznensl BKiro4aeT B ce0st COBpEMEHHAst aHTPOIOJIOTHS?
2. Kakwue 3amaun perraer coBpeMeHHasi aHTPOMIOJIOTUs?
3. YUTO MOHMMAIOT MOJ aHTPOIIOTEHE30M?
4. B 4yem cymHOCTh aHTPOTOIOTHYECKOT0 IPpUHIIKIIA?
S. KaxoBa nmociie1oBaTe1bHOCTh CMEHBI BUIOB CEMEMCTBA TOMUHKT?
6. Yrto Takoe OMOJIOTHYECKUi BUT?
7. KakoBbl 0cHOBHBIE BBIBOIbI YueHUs BepHaackoro o 6uocdepe?
8. KakoBa poJib )kMBBIX OpraHu3MOB Ha 3emiie?
9. B 4yem nposiBisieTcs reosoruueckast 1 TeIbHOCTh )KUBBIX OPraHU3MOB?
10. M3 kakuX 3JI€MEHTOB CKJIaIbIBacTCst Onocdepa?
11. KakoB BemecTBeHHbIH coctaB duochepni?
12. Kakue @pynkunu BoimosnHser 6uocdepa?
13. UTto Takoe KOHIENINSI KOIBOTIOIUN?
14. Kaxue yueHble BHECTH 3HAUYNTEIBHBIN BKJIA]] B pa3BUTHE YUeHHS 0 Ouocdepe?
15.  Yro uzyuaer 3xonorus’?
16. KakoBa cTpykTypa cOBpeMEHHO 3K0JI0Tuun?
17. KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYIUPOBAHHBIE B IKOJIOTHUN?
18. Kakve ocHOBHBIE SKOJIOTUYECKHE MPOOJIEMBI CTOSIT MEepPe]] YeTOBEYECTBOM?
5. YueOHO-MeTOANYECKOe OOecneuyeHre U MJIAHNPOBAHNE CAMOCTOATEIbHON PadoThl
CTY/IEHTOB.
Ta6auna 3

Ne Tembl ®opmbl CPC, Brioyasi Tpe0oBaHNS K MOATOTOBKE K HUM
TEMbI

1 2 3

Monyns 1
1 Oransl pa3BUTUA 1) Nsydyenne matepuana. 2) BrimmonHenne 3amanmii cemuHapa. 3) CocTaBieHne

€CTCCTBO3HAHUA

cxeM, TaOJMIl JUIA CHCTeMaTh3aluu ydeOHoro Mmatepuana. 4) IloaroroBka k
TECTHPOBAHUIO 110 TEME.

1. MonroToBuTh rpaduueckoe H300paKEHUE CTPYKTYPHI TEKCTa (CXeMy) IO
Bompocy: «BHYTpeHHsSsI CTpPYKTypa W KJIACCH(UKAIMA COBPEMEHHBIX HAYK»
(coctaButh cxemy «Kiaccudpukanus HAyK» U PACKPHITh XapaKTEPHBIC YEPTHI
HaykKd  (CUCTEeMHOCTb, JOCTOBEPHOCTh, KPHTHUYHOCTh, OOIIE3HAYNMOCTD,
HpeeMCTBeHHOCTB, HpOFHOSI/IpOBaHHOCTB, }IeTepMI/IHI/IpOBaHHOCTI),
(parMeHTapHOCTh,  YYBCTBEHHOCTh,  HE3aBEPUIEHHOCTh,  PAIMOHATIHLHOCTb,
BHEMOPAJIBHOCTD, 00E3IMYCHHOCTD, YHUBEPCAILHOCTD H JP.).

2. [ToaroroBuTh HOKIaA 10 Borpocy: «Hayka: 6maro wim 3m0?».

3. Boeinwummre, B KaKO#W MMEPHOA Pa3BUTHS €CTECTBO3HAHMWS, M B KAKMX O0JIACTSIX
pabotanu kakue y4ueHble (0OpMHUTh B BUJIC TaOIHIIb).
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2 OCHOBBI METO0I0THU
HayKH

1) Nzyuenne marepunana. 2) Beimonnenue 3ananuit cemunapa. 3) CocraieHue
cxeM, Tabimm g cucTeMarm3amuu ydeOHoro matepuana. 4) IloaroroBka k
TECTUPOBAHHIO O TEME.

1. HonroroButh rpadudaeckoe H300pakeHUE CTPYKTYPHl TEKCTa (CXeMmy) II0
BompocaMm: A) «CTpyKTypa €CTeCTBEHHOHAayJHOTro mo3HaHms»; b) «Ctpykrypa
HAaYYHOTO HCCIIEIOBAHM».

2. IlpuBecTH puUMep €CTECTBEHHOHAYYHOM TEOpUHU U NMPOAHATIU3UPOBATH: KaKue
(haxThl, THIIOTE3HI JISKAT B OCHOBE 3TOH TEOPHHU; KaKUe HAY4HBIE MOJIEIH, 3aKOHBI
(uactHble, QyHIaMEHTANBHBIEC) UCTIONB3YET 3Ta TEOPHs; KAKOBHI II03HABATEIbHbIE
BO3MO)KHOCTH 3TOW TEOPHH.

Monyns 2

3 dusnueckas KapTHHA
MHpa.

1) Usydyenue martepuana. 2) BeimonHenue 3amanuil cemunapa. 3) CocTaBieHue
cxeM, Tabiui At cucremaru3anmu ydeOHoro matepuana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TEME.

1. I[ToAroTOBUTH COOOIICHHUS 10 BOIIPOCAM:

A) «IloHsTHE IPOCTPAHCTBA H BPEMEHNY;

B) «IIpoctpanctso u Bpems B CTOv;

B) «OTO o mpocTpaHCTBE U BpEeMEHI.

4 CrpyKTypHBIE yPOBHH U
CHCTEMHas OpTaHU3aLMS
MaTepuH.

1) N3ydyenne martepuana. 2) BemmomHenne 3amanuii cemuHapa. 3) CocraBieHHe
cxeM, TabiWI [UIA cHcTeMaTw3anmuu ydeOHoro Matepuana. 4) [lomroroBka k
TECTHPOBAHUIO II0 TEME.

1. IonmrotoBuTh rpaduveckoe H300paKEHUE CTPYKTYPHI TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypHOE CTPOEHHE MATEpHUaIbHOTO MHPa» U MOKaXHUTE B
Hel CTPYKTYpHYI0 uepapxuio o0bekToB; b) CocTaBbTe cXeMmy, B KOTOPYIO ObI
JIOTHYHO YKJIaJIBIBAIUCH BCE (DOPMBI CYNIECTBOBAHHUSI MATEPHU.

5 Konuenmuu
BO3HHUKHOBEHUS U
pa3Butus BeceneHnHou.

1) N3yuyenue matepuana. 2) BeinonHeHue 3ananuii cemunapa. 3) CocraBieHue
cxeM, TaOJIUI Ui cucTeMaTu3anuu yueOHoro marepuana. 4) Iloaroroska x
TECTUPOBaHUIO 1O TeMme. 5) [lonroroBka MHHU-TIPOEKTA IO TeMe (JIoKIIaa,
TIPE3CHTAINH).

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

BeriecTsa. KocHoe
BEIIECTBO 3E€MIIN.

TECTHPOBaHUIO II0 TEME.
1. IIpuBecTH KOHKpETHHIE NMPUMEPHI (YPaBHEHUS XHUM. PEaKIWil) OTpakarollve
CyTh: BIUSHHS TPUPOJBI PEATHPYIONINX BEIIECTB HA CKOPOCTh XUM. PEaKkIiH B
3aKOHE JCWCTBYIOMMX Macc; npasmia Bant-I'odpda B xum. kuHEeTHKE; IpUHIIATIA
Jle-1llaTenbe.

7 DeHOMEH KHU3ZHU.
[Ipoucxoxnenue u
SBOJIIOIUS )KU3HHU.
['eneruka.

1) Usydyenne marepuana. 2) BreimonHenue 3amanuii cemunapa. 3) CocraBieHue
cxeM, Ta0iaMI [UId cucTeMaTu3aluu ydeOHoro Martepuana. 4) IloaroroBka k
TeCTHpOBaHUIO Mo TeMe. 5) IloAroroBka MHHM-TIPOEKTa MO BOIPOCAM TEMBI
(moknmama, mpeseHTanmu). 6) Mceropus pa3BUTHST JAHHOTO BOMpoca B
ectecTBO3HaHNY; 7) Ilo3uumm pasauuHBIX YYEHBIX IO JAHHOMY Bompocy; 8)
OrneHNBaHUE JIOCTOBEPHOCTH W KPHUTHUYECKAs OIEHKAa E€CTECTBEHHOHAYYHOM
HHPOPMALIMHU TI0 JaHHOU TeMe coxaepxkametics B CMU, pecypcax UnTepHera, B
COBPEMEHHOM MH(OPMAIIIOHHOM IPOCTPAHCTBE B IIETIOM.

8 AHTpoOMnoreHes.
Bzaumoneiictere
MPUPOABI B OOIIECTBA.

1) Nzyuenne marepunana. 2) Beimonnenue 3ananuii cemunapa. 3) CocraieHue
cxeM, Tabiui aist cucreMarmsanmu ydeOHoro martepuaina. 4) IloaroroBka k
TECTUPOBaHMIO 1O TeMe. 5) [lonroroBka MHHU-TIPOEKTA (JIOKJIA/a, IPE3CHTALINN):
BrimonHenue paboThl (MMHHM IIPOEKTa) BKIIOYAET B CeOsl CIEAYIOIIUE DTarlbl:
BEIOOp  TeMBl, TOAOOpP W  CHCTEeMATH3aII0  MaTepHalioB  HAYYHO-
HCCIIEIOBATEIBCKON JINTEPaTypPhl, BBIIEIEHHE BaKHBIX MOMEHTOB HCCIIEIOBAHUN
MO U30paHHOH TeMe, CaMOCTOSATEIbHOE OCMBICIICHUE CTETNIEHH M3YYEHHOCTU HIIH
JUCKyCCHOHHOCTH  TPOOJEMBI  HMCCICIOBAHUS, CAMOCTOATECIbHBIM  aHAIM3
MaTepHana,; CTPYKTYPHPOBaHUE Mmarepuana, COCTaBJICHHE IUIaHa
CaMOCTOATENILHOTO HCCIIEAOBAHUS, W3JIOKCHHE MaTepuana B COOTBETCTBHH C
IIYHKTaMH IUIaHa U JIOTHKOHW Pa3BUTHS MBICIH, 0(OpMIIEHHE PaOOTHI.

6. [IpomexyToOUHAS aTTeCTAMS MO TUCHUILINHE (MOIYJIIO)
6.1. OueHouyHble MaTepuaJbl JJs NMPOBEACHUSA MMPOMEKYTOYHOH aTTeCTANMH IO

AUCHHILINHE (MOIYJIIO)
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dopma MpPOBENCHUS NPOMEXKYTOYHOM aTTECTAUHUM 110 IUCLUIUIMHE — YCTHBIA OTBET.
Hwxe npuBeeH npyuMepHbIN IEPEUYEeHb BOIPOCOB IS MTOIYUYEHUS 3a4eTa.
Bomnpocs! k 3a4ery

1. [Ipeamer u cTpykTypa ecrecTBO3HaHuUsA. EcTecTBO3HaHME Kak Hepapxus HayK o
IpPUPOJIE.

2. Hcropus ectecTBO3HAHUS U €€ OCHOBHBIE JTallbI.

3. EcrecTBeHHOHay4Has U TyMaHHUTapHas KyibTypbl. Crenndurka ecTeCTBEHHOHAYYHOTO

W T'YMAaHUTApHOI'O 3HAHHA. Hpo6neMa HHTErpaiiinu €CTECCTBEHHOHAYYHOI'0O W I'YMaHHUTapHOI'O
3HaHUA.

4. HayuHble METOIbI M KPUTEPUU HAYYHOCTH.

S. CrpyKTypHbIE YPOBHH OpraHU3aluU [IPUPOIBL.

6. dusnueckue KapTHHbBI MHUpa: MEXaHHMYecKas KapTHMHAa MUpA; 3JIEKTPOAMHAMHYECKas
KapTHHA MHUpPA; KBAHTOBO-I10JIEBAsl KAPTUHA MUpA.

7. Muxkpomup. DBONIOLUSA NPEICTABICHUN O CTpOeHUU aTOMOB. CTpOEHHME aTOMOB M UX

anep. Iloctynatel bopa. Crpoenne aromuHoro sapa. KopmyckynisipHO-BOJIHOBOM JTyaau3M
BellecTBAa B MHKpooObekTax. [IpuHuun HeompeneneHHoctH I'efizeHOepra u  NpUHLUI
JOITOJIHUTCIIbHOCTHU B KBAaHTOBOM MEXaHHUKE.

8. @dyHaMeHTaIbHbIE B3aUMOACHCTBUS.

9. 3aKOHbI COXPAHEHHUS U PUHLUII CAMMETPUU B €CTECTBO3HAHUMU.

10. JIuHaMU4ecKue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B IIPUPO/IE.

11. Ocuosnble nojoxenuss CTO, OTO.

12. [Tpoucxoxaenue Beenennoit. Moaens ropsiueii Beenennoii. MH(simonHas Moieib.
13. Pacmiupenue Beenennoit (kpacHOE CMEILIEHUE).

14. Crpyxtypa Beenennoii. KpynHomacitabHast oqHOpoAHOCTh BeesneHHOM.

15. CoBpeMeHHbIE NpeACcTaBIeHUs 00 IBOJIIOLUHU 3BE3I.

16. VYpOBHM XMMUYECKOTO 3HAHMSI, ITAIbl PAa3BUTHS, TEOPUH.

17. [Tpunuun Bo3pactanust SHTponuu. MakToOpbl U peaKMOHHAs CIIOCOOHOCTH BEIECTB.
18. OOmiast xapakrepucTuka IutaHeTsl 3emits. ['eonorndeckas mkana BpemeHu. CTpoeHue
3emiu.

19. Opomonus 3emnu. KoHuenuus TeKTOHUKY JIMTOCHEPHBIX TUTUT.

20. Omnpenenenne >XU3HA. [ UTIOTE3BI O MPOUCXOKICHUHN JKU3HU.

21. Teopuu 3BoMIOIMK OpraHUYEcKoOro Mupa. MHoroo6pasue Gopm KU3HU.

22. ['eHHble U KJIETOUHBIE MEXaHU3MBbI. 3aKOHBI MeHiensl.

23. Yenosek — pusznonorus, 310poBbE, TBOPUECTBO, IMOLIMH, PAOOTOCTIOCOOHOCTb.

24, Konuenmus Ouochepsl u Hoocheppl; KOHLENUUU SKonoruu. [odampHBIE 3KOI.
npoOIeMBI.

25. Cunepreruka. Camoopranuzanus B )KuBOi u HexxnBol npupoze. Mnen U.IIpuroxuna,

I'. Xakena, M.Diirena.

6.2. Kputepuu oueHnBaHUsI KOMIeTEeHIHIt

Tadauua 4
Kapra kpurepueB oneHMBAHUSI KOMIICTCHIIHI

Ne | Kon n | Kommonent OneHounble Kpurepun onennBanus

/0 | HaMMEHOBaHHE (3HaHHeBBIi/ MaTepHraIbI
KOMITETEHIUH (yHKIIMOHATIBHEIH)

1 OK-3. 3Haer 6a3oBbeie | TecToBBIC 3HaeT 0a30BbIC TOHATHS W KOHICIIINH,
Cnocoben TIOHATHL U | MaTepuabl cocrasisitonie ocHopy EHKM.
UCIIOJIb30BaTh KOHLIETILINH, Ulxana oyenusanus:
€CTECTBEHHOHAYYHBIE | COCTaBIISIOLIUE 0-60% - He 3a4TeHO;

U MaTeMaTH4YeCKHE | OCHOBY 61-100% - 3auTeHo.

3HAHMS JUISl | €CTECTBCHHOHAYYHOH | YueOHBIN YMeeT 00BSICHUTD SIBIICHUSI M TIPOLIECCHI,
OPUEHTHPOBAaHUA B | KAPTUHbl MHpPA AJIA | MHHH-TIPOEKT: MIPOTEKAIOIME B TPHUPOAE C HAy4YHOU
COBPEMEHHOM OpPHEHTHUPOBAHUS B TOYKM 3pEHHs; TOYHO IIPEJCTABHUTH
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nH(OpMaLMOHHOM
MPOCTPAHCTBE

COBPEMEHHOM
HHPOPMATMOHHOM
IIPOCTPAHCTBE.
YMeer KpUTUYECKH
OLICHUBATh
HHPOPMALIHIO 0
TIPUPOJIE
cojiepkallylocs B
nH(pOpPMaMOHHOM
MIPOCTPAHCTBE
(MoxeT  pasiaMYaTh
Hay4HBIE U
TICEBJJOHAYYHBIE
MIPEACTaBICHUS 0
TIPUPOJIE).

Hay4HblE 3HaHMA B  YCTHOH W
MMUCBMEHHOU ¢opme, (HOpPMYITHPOBATH
pesynpTar;  MyONMYHO  IPEICTaBHUTH

COOCTBEHHBIC PE3YIBTATHI.

Hlxana oyenusanus:

«3aumenoy - JEMOHCTPHUPYET
MIOHUMaHUE HCCIEAYEMOH IPOOIEMEL,
yueOHBII IIPOEKT HOCHT
apryMeHTHPOBaHHbII XapakTep,
odopmien B COOTBETCTBUU c
TpeOOBaHUSIMU.

«He 3aumeno» — He chOpPMYyITUPOBAHBI
Leab M 3aJaud  y4eOHOH INpOeKTHOU
paboTHI, NEMOHCTPHPYET HE MOHHUMAHHE
HCCIEIYyeMOH MPOOIeMBl, TPOEKT HOCHT

HE  apryMCHTHPOBaHHBIA  Xapakrep,
HUMEIOTCSI HETOCTATKU B 0OPMIICHHH.
CobecenoBanne | Criocoben OOBSICHUTD TIPOTIECCHI,
HA  CEMHHApe | MPOTEKAIoIUe B TMPHPOJC C HAYYHOU
TN clava | TOYKHU 3PEHHUS.
KOJJIOKBHYMa Lxana oyenusanus.

110 MOAYJISAIM

3aumeno - AEMOHCTPHPYET MOHHMAHHE
o0cyxmaeMoli TIPOOJIeMbI, BBICKa3bIBACT
COOCTBEHHOE CYXKJICHHE IO BOIMPOCY,
apryMEHTHPOBAHO OTBEYACT Ha BOMPOCHI.
He s3aumeno — He TIOHAMaeT CyTh
paccMaTpuBaeMoi MPOOIEMEBI, HE MOXET
BBICKAa3aTh THIIOBOE CYXICHHE TIO
BOIIPOCY, HE OTBEYAET HA BOIPOCHI.

7. YueOHO-MeTOANYECKOE U HH(OPMANIMOHHOE o0ecnieyeHne TUCIUIIIMHBI (MOIYJIs1)
7.1 OcHoBHas JJUTepaTypa:
1. Py3aBun, I'. 1. Konuenuuu coBpeMeHHOTO ecTecTBO3HaHus: Yuebuuk / [.U. Py3aBuH.

- 3-e u3x., crepeorni. - Mocksa :
978-5-16-004924-3. -

bakanaBpwuar). ISBN

HUIL[ UHO®PA-M, 2014. - 271 c. (Bsicuiee obpazoBanue:
Tekcr:

anekTpoHHeni. -  URL:

https://znanium.com/catalog/product/454162. — Pesxxum mocTyna: mo HOAMUCKE.

7.2. JlonoTHUTeIbHASI JIUTepaTypa:

1. Pomanos, B. I1. KoHuenuun coBpeMeHHOr0 €cTeCTBO3HAHUS.: YueOHOoe mocodue Juist

ctyneHToB By3oB / B.I1. Pomanos. - 4-e u3n., ucnp. u gomn. - Mocksa :

By3oBckuii yueOHUK:

NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekcr: snekrponnsni. - URL:
https://znanium.com/catalog/product/256937. — Pesxxum mocTyma: mo mOAMUCKe.

2. OctpoBckuii, 3. B. Konnenmuu coBpeMeHHOT0 ecTeCTBO3HaHUS : y4el. mocodue / O.B.

OctpoBckuii. — Mocksa :

By3zoBckuit yuebnuk : UHOPA-M, 2019. — 141 c. — (Beicuiee

oOpa3oBanme: bakamaspmar). - ISBN 978-5-9558-0593-1. - Tekct: anekrtponnsii. - URL:
https://znanium.com/catalog/product/914011. — Peskxum gocTyna: mo mojamnuckKe.

7.3 UnTepHeT pecypcehl: HE UCTOJIb3YIOTCS.
7.4 CoBpemenHble npodeccHOHAIbHBbIE 0a3bl

CIIPaBOYHbBIC CUCTEMBI:

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

3HaHuyM - https://znanium.com/

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

eLIBRARY.RU - https://www.elibrary.ru/
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AAHHBIX W HHQOPMALMOHHbIE

MesxBYy30BCKast aeKTpoHHas oudmuoreka (MOB) - https://icdlib.nspu.ru/
HanwuonansHast anekrponnas oudmuoreka (HIB) - https://rusneb.ru/
Ueuc - https://dlib.eastview.com/
bubmorexa TromI'V - https:/library.utmn.ru/



https://znanium.com/catalog/product/454162
https://znanium.com/catalog/product/256937
https://znanium.com/catalog/product/914011
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/

8. llepeyeHbr MHGOPMANMOHHBIX TEXHOJIOTHI, HCIOJIb3yEeMBbIX NPH OCYLIECTBICHHH
00pa30BaTeJbLHOI0 MPoLecca Mo AMCHUIIINHE

[Tnardopma mis snekrponHoro o0yyenus MicrosoftTeams.

Crmcok JIMICH3UOHHOI'O IIPOrpaMMHOTIO 06eCHe‘IeHI/I}I, YCTAHOBJICHHOI'O B ayJIUTOPUAX:
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. TexnnquKne CpeL[CTBa )/ | MaTepI/IaJIbHO-TeXHI/I‘IGCKoe 06ecneqe}me AUCHHUIIJIMHBI

MyabTuMeauiinas yueOHasi ayiuTopus JekuuoHHoro tuma Ne 316 na 100 mocamo4HbIx

MECT [JIi NPOBeleHHUsl JIEKIMOHHBIX 3aHATHIl OCHAIllEHA CIEAYIOIIUMUA TEXHHUYECKUMU
cpeactBamMu  oO0yueHuss ©  oOopyaoBaHueM: yuyeOHas MeOenb, JOCKa ayIuTOpHas,
MYyJIbTUMEANMHOE MPOESKIIMOHHOE U aKyCTHYecKoe 000pyA0BaHUe, IEPCOHATBHBIN KOMITBIOTEP.
MK (Intel Core i3-2120 3,3 I'Tu; DDR2 2 I'b; HDD 500 I'b; Acer v193wv: 1440x900; 19
mroiimoB; MS Windows 10; MS Office 2010), mpoektop (Epson EB-980W: 1280x800; 3800
am), s3xkpan (CACTUS Wallscreen CS -PSW: 16:9; 187x332 cm).
Ha IK YCTaHOBJIEHO clenyoliee IPOrpaMMHOE obecrnieyeHue:
— Oducnoe I10: omepammonnas cuctema MS Windows, oducubeii maker MS Office,
mwiarpopma MS  Teams, oducubiii maker LibreOffice, antuBupycnoe IIO Dr. Web.
Ob6ecneueno nposoanoe nojakitouenue 1K k nokanbHOM cetu u cetu MHTEpHET.

MyabTuMeauiiHasi yyeOHasi ayauTopusi ceMuHapckoro tuma Ne 507 «Jlaboparopus
MOYBOBEJICHHE, MUKPOOUOJIOTUH, arpO3KOJIOTUH M €CTECTBO3HAHMs» Ha 16 MOCagO4HbIX MECT
AJsl  TPOBeJeHUs] NPAKTHYECKHUX 3aHATHH OCHAlICHA CIEAYIOIIMMH TEXHUYECKUMU
cpeAcTBaMH  00ydeHUss U oOopymoBaHMeM: y4yeOHas MeOenb, JOCKa ayIuTOpHasd,
MYJIbTUMEAMHHOE ayTMOBU3YyaJIbHOE 000PYI0BAHKE, IEPCOHANIBHBINA KOMITBIOTED.

IIK (Intel Core 2 Duo E4700 2,8 I'Tu; DDR2 2 I'b; HHD 500 I'b; LG Flatron L1919S:
1280x1024; 19 mroiimos; MS Windows 10; MS Office 2010)

Ha IIK ycranoBneHo cienyromiee nporpammuoe obecredenue: OcgucHoe I1O: onepanmonHas
cuctema MS Windows, oduchsiii naker MS Office, miarpopma MS Teams, oducHbIi naker
LibreOftfice, antuBupycnoe I10 Dr. Web.

Obecneueno nposoHoe noakiarouenue [1K k nokanbHOM cetn u cetn HTEepHeT.

MyabTuMenuiinasi yyeOHasi ayauTopusi cemuHapckoro tuma Ne 311 na 24 paboumx
MecTa ¢ KOMINBITEPHBIM KJIAaccOM Ha 15 pabouynx MecT AJisl MPoBeleHHs] HHIMBUIYAJIbHBIX
U TPYNNOBBIX KOHCYJbTALMii, JJIA CAMOCTOATEJbHOH padoThl OCHAIICHA CIIEAYIOIIUMHU
TEXHUYECKUMH CPEICTBAMH 00y4eHUs 1 000pyI0OBaHUEM:
15+1 TIK (Dell 3060-7601: Intel Core i5 8500T 2,1 I'T;; DDR4 8 I'b; SSD 256 I'b; Dell
SE2216H: 1920x1080; 21,5 aroiima; MS Windows 10; MS Office 2010), npoexrop (Epson EB-
980W: 1280x800; 3800 nm), 3xpan (16:10)

Ha I1K ycranoBieHO cieayroriee mporpaMMHOE 00eCTICUCHHE:

— Oducnoe I10O: omepanmonnas cucrema MS Windows, odwucueiii maker MS Office,
mwiatpopma MS Teams, opucuslii maker LibreOffice, antuBupycnoe I[10 Dr. Web.

O6ecnedeno nporoanoe noakatoueHue [1K k mokanbHoM cetn u cetn MaTEpHET.
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