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1. IMosicHUTeIBLHAA 3aNMCKA

Lenpro ocBOEHMS NUCUMIUIMHBI «ECTECTBEHHOHayuyHass KapTHHA MHUPa» SBISETCA
(dhopMHUpOBaHKE TIPE/ICTABIICHUN O €CTECTBEHHOHAYYHON KapTUHE MUpPA KaK TJI00AIbHOW MOJIETH
IPUPOIBI, OTpaXAOIIEH IeTOCTHOCTh 1 MHOT0OOpa3ue MHUpa; U3yuyeHHe TOCTHXKEHUM HayKu U
VX 3HAYEHUE JJI Pa3BUTHS 4EJIOBEUECTBA.

3amaun  TUCHUIUTUHBL: cHOPMHpPOBATH y CTYACHTOB CHCTEMHOE IMPEACTaBICHUE O
MPUHILIANIAX E€CTECTBEHHOHAYYHOTO TIO3HAHMS, CQOPMHUPOBATH 3HAHHUA O BO3MOXKHOCTAX
UCIIONb30BAaHUSl €CTECTBEHHOHAYYHBIX METOJOB B KOHKPETHBIX HAmpaBlIeHUSIX Oymymiei
npoeccuoHaNbHOM NeSTeIbHOCTH CTYIEHTOB.

1.1. MecTo IUCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHON NPOrpaMMbl

JlanHasi AMCUMIUIMHA BXOAMT B 0a30BYI0 YacTh JUCHMIUIMH ydeOHoro miaHa. JlaHHas
TUCIUILTHHA 0a3upyeTcs Ha 3HAHUAX, MOJYYCHHBIX OOydYarolUMUCS B 001Ie00pa3oBaTeNbHOM
LIKOJIE B XOJ€ WM3yYeHMs] IUCHUIUIMH: «Dusnka», «buonorus», «XuMus» Ha NpeaplIylIeM
ypOBHE 00pa30BaHUsI.

1.2. Komnerenunu odyuawmerocs, ¢popmMmupyemMmbie B pe3yjbTaTe 0CBOCHUS TAHHOM
oOpa3zoBateibHOM mnporpammbl. [lpouiecc u3ydyeHHs  OUCHUIUIMHBI  HAOpaBJIeH Ha
(dhopMHUpOBaHKE AIEMEHTOB CIeNyOMuUX KommneTeHui B coorBeTcTBuu ¢ ®I'OC BO u OI1 BO
10 JAHHOMY HaIIpaBJICHUIO MOJATOTOBKH:

Kox u HamMmeHOBaHue
komnetrernuu (3 PI'OC BO)

[TmaHupyemble pe3yabTaThl 00y4YeHUS:
(3HaHMEeBBIC/PYHKIIMOHAILHBIC)

YK-6. CnocobeH ynpaBisITh
CBOMM BpPEMEHEM, BBICTPAHBAThH
U PpEalli30BbIBATh TPACKTOPHIO

3Haer 0a30Bble MOHATHS W KOHILEIIUH, COCTABIISAIONINE
OCHOBY €CTECTBEHHOHAaY4YHON KapTHHbBI MUpA.
YMeeT ocyliecTBIIATh MOUCK HEOOXoIuMOU HH(pOpMaluu B

oOactu

caMOpa3BUTH  HAa  OCHOBE €CTECTBEHHBIX HayK coJieprkaniencs B
OPUHLUIOB  oOpa3oBaHus B | MHGOPMALIMOHHOM MPOCTPAHCTBE M YMEET KPUTHUECKU ee
TE€YEHUE BCEU KU3HU aHaJIM3UPOBATh (MoxeTr pasnuyarh Hay4HbIE u

NICEBJOHAYYHbIE  MPEJICTaBICHHUS O MPHUPOJAEL); yMEeT

NPUMEHTh €CTECTBEHHOHAYYHBIE METOJBI B CBOCH OymyIueit
Ipo¢eCCUOHATIBHOM 1€ TEIbHOCTH.

2. CTPpYKTYypa M TPYAOEMKOCTb AUCHUIIIHHBI

Tabmuna 1
Bupn yueonoii padornl Bcero uacos Yacos B cemecTpe:
(akameMIYECKUE Yachl) 180 akaj. yacoB
1 cemectp

OO0wuii 00bem 3a4. ell. 5 5

qac 180 180
N3 Hux:
Yacel aytuTOpHOM paboThI (BCero) 18 18
Jlexknun 8 8
[TpakTHueckue 3aHsTUS 10 10
JlaGopaTopHbIe 3aHATHUS - -
Yacpl BHEAYAUTOPHOM padoTHI, 162 162
BKJIIOYAs CAMOCTOSITEIbHY IO
padoTy 00y4auerocs
Bun npomexyTo4HON aTTecTauuu JK3aMEH JK3aMEH
(3aueT, nud. 3aver, FIK3aMeH)

3. Cucrema onieHUBaHUSA




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

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

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

4. Copep:xkanue JUCHUNIHHBI
4.1. TeMaTHyecKN NJIAH JUCHHUILINHBI

Tab6muma 2
Ne | HammeHnoBaHue TeM u/Wm O0beM AuCHMILIMHBI (MOIYJIS), Yac.
pasaenoB Bcero Bunne! aynnTopHoii padoThl B 4ac. Unete  Buuwl
KOHTAaKTHOU
padoTh
Jlexuun [IpakTnueckue JlaboparopHsie
3aHATUSA 3aHATUA
1 2 3 4 5 6 7
Mopnyinsb 1
1 Beenenue. EctecTBO3HaHNE Kak 2
(heHOMEH KYJBTYPBIL
2 DTanbl pa3BUTHSI €CTECTBO3ZHAHUS 2
3 OCHOBBI METOJIOJIOTHH HAYKH 2
Moayns 2

4 | CTpyKTypHbIE YPOBHH U CUCTEMHAsI
OpraHu3aIUsl MATEPUH.

5 Puznueckas KapTUHA MUpa. 2

6 Konrenmuu BO3HUKHOBEHUS U 2
pa3zButusi BeeneHHOM.

Monyns 3

7 | Xumuyeckue npeoOpa3zoBaHus 2
BemecTa. KocHoe BelecTBo
3emiu.

8 | ®enomen xu3HU. [IponcxoxaeHue 2 2
1 9BOIONHS XKH3HU. KoHuenmn
T€HETHKH.

9 | Anrtponorenes. Bzaumoneiicteue 2
TIPUPOJIBI M 00IIECTBA.

HTtoro (yacoB) 18 8 10

4.2. Conep:xaHue TUCHHUILIMHBI 10 TeMAaM.

4.2.1. Conepsxkanme QU CHUILIHHBI.

Monayas 1.

Tema 1. Beenenue. EcrecTBo3HaHUe KaK (peHOMEH KYJIbTYPHI.

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

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

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

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

Tema 3. OcHOBBI METO10JIOTHUH HAYKH.

CymHocTts HayuHOro no3HaHus. Hayka m HayuHoe 3HaHMe. [lo3HaHme Kkak mpornecc
OTpakeHUsl JAeicTBUTENbHOCTH. Kputepun u HOpPMBI OTIpaHUYEHHS HAYYHOTO 3HAHUSA:
NPUHIUNBL Bepupukanuy, GanbcuuKauyl M paluoHaJIbHBIN NpUHUMI. Buabl cpeacts u
MeTo/I0B Haykdu. CTpyKkTypa U YpPOBHM HayuyHOro mnosHaHus. OOmiee MOHSITHE O METOJeE.
XapaKkTepuCcTUKAa OCHOBHBIX METO/0B HayKku. OOIIeHay4YHbIE METOAbI 3MIIUPUYECKOIO YPOBHS
no3HaHus. OO1eHayyHble METO/Ibl TEOPETUYECKOTO YpOBHS Mmo3HaHus. OOIeHayuyHble METOBI,
IIPUMEHSEMBIE Ha SMIUPUUECKOM U TEOPETUUECKOM YPOBHSX ITO3HAHUS.

MoayJs 2.

Tema 4. CTpyKTYpHBIC YPOBHHM M CHCTEMHAsl OPraHU3ANMsA MAaTEePHH.

Hepapxnunocts MUPOB. MUKpO-, Makpo-, Meramup. CTpyKTypHbIE YPOBHU OpPTaHHU3aLUU
npupoasl. Mukpomup U QyHIaMeHTaJdbHbIE B3auMojeicTBus. KBapkoBas mpupoja marepuu.
OCHOBHbBIE XapaKTEPUCTUKU AJIEMEHTApHbIX YacTHll. TUmbl (U3MYECKOTO B3aWMOJEUCTBUS B
IIPUPOJIE. 3aKOHBl COXpPAaHEHHMs M NPHUHLUI CHUMMETPUM B €CTECTBO3HaHWU.  [IpuHIMI
CUMMETpPHUU U 3aKOHBI COXpaHeHus B npupojae. OCHOBHbIE 3aKOHBI IPUPOBI B TEPMOJAUHAMUKE.
IlepBoe Hauano TepmoauHamMuku. [lonsaTue suTponnu. Bropoe Hayaio TepMOIMHAMUKN

CuHepretuka Kak HayKa O CaMOOpraHM3alMd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzaiuu. CaMoopraHmszanus B KUBOW mpupoae. Mues OTKpBITOM CHCTEMBI
O.Ulpenunrepa. Camoopranusanys B He:KUBOU npupojie. CuHepreTudeckas KapTHHA MHpA.

Tema S. ®usnyeckas KapTHHA MHPA.

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

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

Tema 6. Konuenuun BO3HMKHOBEHHS U pa3sBUTHsA BeesleHHOM.

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

Monayas 3.

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

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

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

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

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

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

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

AHTponoreHe3. MecTo 4yenoBeka B CUCTEME KUBOU Mpupoabl. OTIUYUTEIbHbIE TPU3HAKU
yenoBeka. AOuWoTHYecKHMEe W OMOJIOTMYECKHE NPEANOChUIKM aHTpornoreneza. OcobeHHOCTH
aHTporioreresa. Pa3BuTHe co3HaHHS M s3bIKa. buosorndyeckoe M coluanbHOE B (puiioreHese
yenoBeka. buorormyeckoe M COIMaTbHOE B OHTOTEHe3e 4eJoBeka. buocdepHoie u
skosiornyeckue koHuenuuu. [lonstue Ouocdepsl. 'panunsl Onocdepsl. CocTaB U 37IEMEHTHI
ouocheprl.  JKuBoe  BemiectBo.  DYHKIMM  JKMBOro  BemecTBa.  buocdepa  kak
camoperyiupyromasics  cuctema.  [Ipobmembr  mepexoma  Ouwochepsr B HOOchepy.
AHTpomnoconuorene3 U (OpMHUpPOBaHUE TJI00ATBHBIX HKOJOTHYECKUX Mporpamm. OCHOBHBIE
MOHSITHUS U 3aKOHBI SKOJIOTUH. [ 106aNbHBIM U JOKAIbHBIM SKOJIOTHYECKUe KpU3UCHl. BBI3OBHI 1
yIpo3bl CYLIECTBOBAHMIO JKU3HM Ha 3eMIIE.

IInanpl ceMMHAPCKHUX (MPAKTHYECKUX) 3aHATHIA.

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

IIpakTnyeckoe 3ansiTue 1. UcTtopuueckue ITanbl pa3BUTHA €CTECTBO3HAHUS.
ILnan 3anaTus
1. EcTtecTBO3HaHHE B 3110XY aHTUYHOCTH.



EctectBo3nanue B CpeHue Beka.

EctectBo3Hanme B amoxy BospoxkaeHus.

EcrectBo3nanue B XVII-XVIIIBB.

EcrectBo3znanmne XIX n XX Beka.

YcTHBIH onpoc (codeceoBaHue IO BOIIPOCAM).

3amuTa CTPYKTYPHO-JTOTHUSCKHAX CXEM U TaOJIHII IT0 TEeME 3aHSATHS.

Nowvkwd

IIpakTHyeckoe 3ansitue 2. OCHOBbI METO10JIOTMH HAYKH.
Ili1an 3aHATHA
1. OOwiee TOHATHE O METOJIE.
2. YpoBHH U (HOPMBI HAYYHOTO MTO3HAHMUS.
3. OOuieHay4HbI€ METObI SMIUPUYECKOTO YPOBHS MTO3HAHMUSI.
4. OGueHay4YHbIe METO/Ibl TEOPETUUECKOTO YPOBHS MO3HAHMUS.
5. OOuieHay4yHble METO/bI, MPUMEHSEMbIE Ha SMIIMPUYECKOM U TEOPETUYECKOM YPOBHSX
MIO3HAHMSL.
Kpurepun nHayuHocTu.
YcTHBIH onpoc (codeceoBaHue IO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHUECKHUX CXEM U TaOJIUIT 10 TeME 3aHATHS.

~ o

IIpakTnueckoe 3ansaTHe 3. XuMUYecKHe TmpeoOpasoBaHusi BemecTBa. KocHoe
BelecTBO 3eMJIH.
Ilian 3anaTHA
Crenu¢prka XMMHUYECKOTO 3HAHUS. JBOIIOIHUSI XUMUYECKUX 3HAHUH.
CrpoeHne 1 B3auMOJEHCTBUE XUMUYECKUX BEILIECTB.
VYyeHue o cocTaBe BellleCTBA. YUEHUE 0 XUMUUYECKHX Mpolieccax. Karanus.
OBoJronoHHass XuMus. CBs3b XUMHUH ¥ OUOJIOTHH.
MecTo U poJib XUMHH B CUCTEME «OOIIECTBO — MPUPOIAY.
[Tnanera 3emus.
OO01mas XxapaKTepUCTHKA MJIaHETHI.
['eonmornueckoe BpeMs U reoJIorHuecKas mKajga BpeMeHH.
Ctpoenue 1 3BOJIIOLHS 3eMJIH.
10 YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAM).
11. 3ammra CTpyKTypHO-IOTUYECKUX CXEM M TAOJHUI[ IO TEME 3aHSATHSL.

00N U AW

IIpakTuueckoe 3ansaTue 4. IIpoucxoxkaenue u IBoaOHUA KU3HH. OCHOBBI
reHeTHKH.
ILnan 3ansaTHA
1. OcHOBHBIE KOHIENIUU ITPOUCXOKICHUS )KU3HU. Teopuu 3apoKIeHUS KU3HU.
2. Dtanbl OMOXUMHUYECKOW IBOTIONUHU. [ '€0XpOHOIOrHYecKas HCTOpUS Pa3BUTHS 3eMiTu, oOIast
XapaKTepUCTUKA ITAIMOB.
3. Tlepexoa OT OAHOKIETOYHBIX K MHOTOKJIETOYHBIM (popmam. CBOICTBa >KMBOTO BEIIECTBA.
CaoiictBa kieTku. [Ipenernsl xKU3HM.
4. CTpyKTypHBIE YPOBHU OpraHU3alMM KUBOM MATEPUU: MOJEKYISIPHO-T€HETHUYECKHUH,
KJICTOYHBIN, OHTOTCHETHYCCKUI, TTOMYJISIIMOHHO-BUIO0BOM, OMOTEOIICHOTHYECKHH.
5. buonormyeckas »sBomouua. Ponb Npokapuor ©  AyKapUOT. DBOJIOLMOHHOE YYEHHE.
OCHOBHBIE MOJIOKEHUSI CHHTETUYECKON TEOPHH.
6. DneMeHTapHbIe SBICHHS W (PAKTOPBI SBONIONHH (MOMYJISIIHS, U3MEHEHHE T€HOTUITUIECKOTO
coctaBa, TeHO(OHI, (AaKTOPBl - MYTAIMOHHBIA TMPOIECC, BOJHBI KU3HHU, W3OJISAIIHS,
€CTECTBEHHBII OTOOP U €r0 BUIBI).
7. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).
8. 3ammra CTPyKTYpHO-TOTHYECKHX CXEM U TaOIUI] IO TeME 3aHITHS.



IIpakTH4eckoe 3aHsATHE 5. AHTpONoOreHe3. B3aummoneiicTBHe NPUPOABI U 001IECTBA.
Ilian 3anaTHA
1. MecTo yenoBeka B CUCTEMATHKE KUBOI NPUPoIbl. Teopuu MpoUCXokIeHHUS YeToBeKa.
2. Ilcuxodusnonornyeckne 0cCOOCHHOCTH YenoBeka. Meimuienue. Peus. Co3nanue.
3. AHTpomnocouuoreHnes u GopMUPOBAHHE IIOOATBHBIX IKOJIOTUYECKUX MPOOITEM.
4. buochepa - xuBas ob6omouka 3emum (O. 3rocc, 1875 1.). Yuenme o Omochepe (B. H.
Bepnanckuit). Ctpoenue u rpanutibl ouocdepsl. buoreoxumuueckue ¢pyHkunu onochepsl.
Pecypchl mpupoibl ¥ X BO30OHOBISIEMOCTb.
Hoocdepa u Texnochepa. Hayuno-rexHudeckuii mporpecc, NepcrneKTUBbI pa3BUTHSL.
['moGanbHbIe 3KOIOTHYECKHE MPOOIEMBI, TyTH BbIXO/A U3 KpU3HCA.
YcTHBIH onpoc (codeceoBaHUe TIO BOIIPOCAM).
3ammTa CTPYKTYPHO-JIOTHYECKUX CXEM M TAaOJIUIL IT0 TeME 3aHSTHSI.

LR W

OO0pa3ubl KOHTPOJILHBIX 3aJaHMs ISl MPOBEJdeHHs] TEKYIIero KOHTPOJIsl YCIeBaeMOCTH
MO AUCHUILTHHE.
1. O6pa3ubl TECTOBBIX 3aJJaHUI 1O KypCy

Moayas 1.

1. EcrecTBO3HAHHEM HA3BIBAIOT:

1) KOMIUIEKC HAayK O PUPOJE;

2) CHUCTEMY 3HAHHMI O €CTECTBEHHOHAYYHbBIX OCHOBAX TEXHOJIOTH;

3) crcTeMy 3HaHUH 0 popmax oOILEeCTBEHHON KU3HHU;

4) METO/ MMOJTy4YEHUs 3HAaHU .

2. OCHOBHOI1 KOHLIeNIIMell COBPEMEHHOI'0 eCTeCTBO3HAHMS He SIBJISICTCS Mes:
1) pa3BUTHS 00IIECTBA, UMEIOIIETO 1IeJb MOJy4YeHUsI MaKCUMaIbHON IPUOBLIY;
2) HKOJIOTU3ALUH TUIAHETHI;

3) €IMHCTBA HBOJIFOIIMY YeJIoBeKa U BeeneHHoi;

4) CaMOOPTaHU3AIMH JFOOBIX OTKPBITHIX CJIOXKHBIX CUCTEM.

3. He oTHOCHTCSH K MAKPOMUPY:

1) MUD, COU3MEPUMBII C pa3MepaMH YE€JI0BEKa,

2) MHUD, /i€ BO3MOXKHO TIO3HAHUE ITyTEM HEMOCPEACTBEHHOTO HaOI0ICHHS;
3) MHp 3B€3]] KOCMOCa;

4) MU 3J€MEHTapPHbIX YaCTHI], aTOMHBIX sJI€p, AaTOMOB.

4. CTpyKTypHbI€ YPOBHHM OPIraHHM3alUM IPHPO/BI:

1) MUp YeJIOBEKa U MHP KUBOTHBIX;

2) 3emist, ConHeuHas cucrema, ['anakTuka, MeraranakTHka;
3) Mera — Makpo — MUKPOMHUPBI;

4) MUD KMBOTHBIX U MUP PAaCTECHUI.

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

1) [IO3HAaHHUE B KOTOPOU B IPHUHIIMIIE HEBO3MOXKHO;

2) MHp IUIAHET, 3BE3]1, 3BE3JHBIX CUCTEM, TUTAKTHK;

3) KOTOpast MOJYUHAETCS 3aKOHAM KBAaHTOBOW MEXaHUKH;
4) 4aCTh MaTEPUAIIBHOIO MUPA HEKUBOU IIPUPOJIBI.

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

1) OTBEYAroIIas 3a BOSHUKHOBEHUE CTUXUHHBIX O€ICTBHIA;

2) 0 KOTOPOI YeI0BEUYECTBO 3HAET MEHBIIIE BCETO;

3) I7Ie BO3MOKHO TTO3HAHUE MTyTeM HEMOCPEICTBEHHOTO HAOIIOICHNUS;
4) MU 3JIEMEHTAPHBIX YaCTHUIl, aTOMHBIX sIJIep, aTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHbIE BeJMYUHBbI BHIPAKAKOTCH B
MHJLJIMMETPax, CAHTUMETPaX U KHJIOMeTpax, a BpeMs B CEKYH/JIaX, MUHYTaX, 4acax, roaax
—3TO0 .

8. CoBOKynmHOCTHL NMpHEMOB W ONepanuii NMPAKTHYECKOT0 M TEOPeTHYeCKOro0 OCBOCHHS
AelCTBUTEJILHOCTH HA3bIBaeTCs .




9. Haqu,le METOAbI NMMO3HAHUSA JC€JAATCH HA:

1) TEOPETUUECKHE U MaTEMaTHYECKUE;

2) MaTEMaTUYECKHUE U MOJIENIbHBIE;

3) SMIUPUYECKUE U TEOPETUUECKHUE;

4) MOJIETIbHBIE Y AIMIIUPUYECKHUE.

10. K BceoOmum HayYHBIM MeTOAaM MO3HAHUS OTHOCATCH METO/bI:

1) aHaJIN3 U CUHTE3;

2) IUaeKTUYeCKU 1 MeTaU3nUeCcKuil;

3) SMIMPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOTO YPOBHS MO3HAHMUSL.

11. K o0meHay4HbIM MeTOAM SMIMPHYECKOT0 YPOBHSI O3HAHUS OTHOCATCS:
1) HaOJII0ZICHUE, DKCIIEPUMEHT U U3MEpPEHUE;

2) bopmanu3zarys, UHAYKIUS U I TyKIHS;

3) aOCTparupoBaHue U HICATU3AIINS;

4) MeTapU3MYECKUI U AUATEKTUYECKHH.

12. He siBa1sieTcs 001IEHAYYHBIM METOOM SMIIUPUYECKOT0 YPOBHS MO3HAHMS:
1) HaOro/1eHue;

2) JKCIIEPHUMEHT;

3) WJeann3alus;

4) U3MEpEHHUE.

13. AOcTparupoBanmue, HJeaJIW3anMs, MBICJICHHbIH JKCIEPUMEHT, dopmanu3anus,
HHAYKIMS U 1eIyKIHS - 3TO 001eHaAyYHbIe MeTO/AbI YPOBHSI NO3HAHMS.
14. K o01meHay4HbIM MeTOIaM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCSATCH:
1) HaOJI0/IEHUE U SKCTIEPUMEHT;

2) aHaJIN3 U CUHTE3;

3) a0bCTparupoBaHue U HICATU3AIINS;

4) MeTapU3nIECKUil.

15. O0meHay4YHble METOABI SMIIMPUYECKOI0 U TEOPETHYECKOI0 YPOBHS IO3HAHUS:
1) UHAYKIMS U JEAYKLHNS;

2) abcTparupoBaHue;

3) aHaJN3 U CUHTE3;

4) HaOJI0IEHUE U U3MEpPEHUeE.

16. Uupyxuus — 310:

1) YMO3aK/II04YEeHHE TT0 aHAIOTHH;

2) YMO3aKJIIOU€HUE OT YaCTHBIX (PaKTOB K OOIIEH THIoTese;
3) M000€ YMO3aKITIOUEHHUE;

4) YMO3aKJIIOU€HHE OT OOIIEro K YaCTHOMY.

17. Meroa, HCHOJb3YIOUIIUIA CUMBOJIMKY, I[O3BOJAKIIMNA OTBJIEYbCS OT HU3YYEHUS
peajibHbIX 00BEKTOB M ONEPHUPOBATH HEKOTOPHIM MHOKECTBOM CHMBOJIOB HAa3bIBaeTCS

18. Iuddepennmannus HaAyKu — 3TO mpouecc:

1) CUHTE3a HayK;

2) 00bETMHEHNUS HAYUYHBIX JIUCLHILINH;

3) B3aWMOIIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMs OTJICIBbHBIX 00JIaCTel HAYKH.

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

2) Apucroreins;

3) Amnaxcarop;

4) JleMOKpHuT.
20. OCHOBOMOJIOKHUKOM KJIACCHYECKON MEXAHUKHU ABJIACTCH:
1) OWHIITENH;



2) Makcsen,
3) ['eitzentepr;

4) HeroroH.
21. B pamkax MexaHM4YecKOil KAPTHHBI MUPAa MATepPHUsi — ITO:
1) JUCKPETHOE BEILECTBO;
2) oJIe;
3) BEILIECTBO U TI0JIC;
4) COCTOSIHHE ITyCTOTHI.
2. Pa3palborka y4eOHOI0O MHHH IPOEKTa. Yyammmucs 3a  BEChb CEMECTP

paspabarbiBaeTCs OJMH Yy4YeOHBIM HCCIEI0BAaTEIbCKUM MUHH IPOEKT, TeMa KOTOPOro
BbIOMpaeTcsi O0yyaroumMMcsi Ha TEepBOM  MPAKTUYECKOM 3aHSITHM. JIaHHBIA  TPOEKT
npeJocTaBiseTcsl B BUJE: pedepara, Mpe3eHTalu; 1 Ipu He0OXOAMMOCTH COOTBETCTBYIOIIUX
BUJICO(PparMEeHTOB.
[IpumepHas cxema IpeaIoaraeMoro UCCIe0BaHMs.
1. Be16op TeMsl
1.1. AKTyanbHOCTh BRIOpaHHOUN TeMBbI (4-5 TpeIoKeHH);
1.2. ChopmynupoBath TEMY U ONPEACTUTH 3a7a4l UCCIIECIOBAHNS;
2. M3yuenue nurepaTypsl O HHTEpeCytolel npobieme
2.1. Ucropus pa3BUTHS JAaHHOTO BONIPOCA B ECTECTBO3HAHNY,
2.2. Ilo3unuu pasnuyHbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTHM M KpPUTHYECKas OIEHKA €CTECTBEHHOHAYYHOMI
uHpOpMallMU 1O JaHHOW Teme, cojaepxkameiica B CMMU, pecypcax HWMHrepHera, B
COBPEMEHHOM MH(OPMAIIMOHHOM MPOCTPAHCTBE B LIETIOM;
2.4. Tpancdopmanusi MaTepuaia, HO3BOJISIOIIAs CBECTH CIIOKHOE K IPOCTOMY;
3. 3aximoueHHue.
IIpumepHas TeMaTHKA 1JIs1 IOATOTOBKH NPOEKTOB:
Oco0eHHOCTH HAyYHO-TEXHUYECKOM PEBOIOIHH.
Crnenmduka HaydHBIX PEBOIONMN M HayYHbIE PEBOJIOIUH B XX B.
®dusnueckas kaptuaa mupa (MKM u 3IKM).
IIpoucxoxnenue, pa3sBUTHE U BUJIbl MATEPUH.
[Ipupona Mmukpomupa.
Ocnosable nonoxeruss CTO u OTO u ux ponb B COBPEMEHHOM €CTECTBO3HAHUU.
PasButre npeacTaBieHnii 0 IPOCTPAHCTBE U BPEMEHH.
SnepHas 3HEpreTuka.
XapakTepucTUKa OCHOBHBIX (PM3NYECKUX CHJI M B3aUMOICHCTBU.
. Konnenuuu camooprannsanuu. CuHepreTuka.
. 'unore3sl nponcxoxaeHus BeeneHHoM.
. Poxxienue 1 3BOMIONMSI TaJIaKTHK.
. Ku3ns 3Be371 Bo BeeenHoit.
. ConHeuHas cucreMa U €€ IPOUCXOKICHHUE.
. IImanera 3emis.
. Bynkansl u 3emnerpscenus.
. Onpenenenue XKU3HU.
. 'unoTessl 0 NPOUCXOKAECHUM KU3HU Ha 3eMIIE.
. Kn3Hb. DTanel pa3BUTHS KU3HH HA 3eMIIe.
. 'eHeTHKa 1 MEXaHU3M BOCIIPOM3BO/ICTBA JKU3HH.
. MyTanuu u ux BUIbL.
. 'eHHas nH>XEeHepHs, €€ BO3MOXKHOCTH U NEPCIIEKTUBBL.
. CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKACHUN U IBOJIIOLINN YETIOBEKa.
. Yuenue B.U.BepHaackoro o 6uocdepe.
. Konnenust Hooceps! 1 ee HaydHOe 000CHOBaHUE.
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26. I'mobGanbHbIe HKOJIOTHYECKUE TPOOIIEMBI.

27. Otudeckue npoOIeMbl HAyKH.

28. Ponb ecTecTBEHHOHAYYHbIX 3HAHUH B Pa3BUTUU COBPEMEHHOIO OOIIECTBA.

29. CTyneHT MOXKET TMPEeJIOKUTh COOCTBEHHYIO TEMYy HCCIEOBaHUS B paMKax TeM
JTMCUUIUIMHBL, 3apaHee 00Cy/IUB TEMY C MIPEIoIaBaTeeM.

OO0pa3ubl BONpoOCcoB 1Sl co0ece0BaHUS HA 3aAHATUSX
Tema: UcTopusi pa3BUTHS €CTECTBO3HAHMS.
Kpatkas uctopust pa3BUTHS €CTECTBO3HAHUS
Omnpenenenre NOHATHS €CTECTBO3HAHMUE.
Wcropust pa3BUTHSL €CTECTBO3HAHUS HA COBPEMEHHOM dTalle.
Oco0eHHOCTH COBPEMEHHOTO €CTECTBO3IHAHMS.
XapakTepHble YepThl HAYKH.
OTnuuust HAYKH OT APYTrUX 00J1acTel YeI0BEUECKON IeATEIbHOCTH: KYJIbTYPhI, PEIUTUH,
dbunocodum.
7. IIpoTtnBOpeursi COBpEMEHHON HAyKH.
8. CBs3b HayKU U TEXHUKU B COBPEMEHHOM MHDE.
9. Onmpenenenue nousitus HTP.
10. Bozneticreue HTP Ha xu3Hb 0011IECTBA.
11. BozneiictBue HTP Ha MupoBO33peHue JIIOAEH.
12. Otpuniatensubie nocieactus HTP.
13. 3nauenue Hayku B anoxy HTP.
Tema: OcHOBBI MeTO1010TUU HAYKH. OCOOEHHOCTH €CTECTBEHHOHAYYHOI'O MMO3HAHUS.
YPpoBHH eCTeCTBEHHOHAYYHOI0 NO3HAHHUS.
UYTo 3HAYUT, 4TO MHP TIO3HABaeM?
AOCOIOTHA WJIM OTHOCUTENIbHA Hay4YHasi UCTUHA?
Kak cooTHOCHTCS HayKka ¢ OOBIIEHHBIM 3HaHHUEM ?
KaxoBa cTpykTypa Hay4YHOTO MTO3HAHUS?
Kak cooTHOCSTCS SMINUPUYECKUIA U TEOPETHUECKUN YPOBHU MO3HAHNUSA?
Uewm otnuuaercst HabJIOIEHUE OT IKCIIEpUMEHTa?
KakoBa posib Hay4HBIX MOHSITUN U TEPMUHOB?
[TpuBenuTe MpUMEpHI BCEOONTNX, OOIIICHAYYHBIX U KOHKPETHO-HAYYHBIX METOI0B?
9.  Ha3zoBuTe SMIupHUYECKHUE U TEOPETUYECKUE METO/IBI.
10. UYTto Takoe ecTeCTBEHHOHAay4YHasi KapTUHA Mupa?
11. Yrto Takoe Hay4HbI METOM?
12.  KakoBO CTpo€HHE Hay4YHOTO 3HAHUS?
13. YeMm METOIOJIOTHSA OTIMUAETCS OT METOIUKU?
14. Yem npenmeT ucciaenoBaHUs OTIMYAETCS OT 00beKTa?
15. Yo Takoe Hay4HbBIN (HaKT?
16. Kakue cymecTByOT METObI IPOBEPKU HAYYHOI'O 3HAHUA?
Tema: CTpyKTypHbIe YPOBHU M CHCTEMHAsl OPraHU3alusi MaTepuH.

A
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1. Kak m3MmeHsanuce mpencraBieHHMs O CTpoeHHMH artoma (mozaenb ToMmcoHa, miaHeTapHas
MO/IeJb, CYTh ONBITOB Pe3epdopmaa)?

2. MosHo 51 ¢ moMoIbio Teopun bopa OOBSICHUTH CTPYKTYypy aTOMOB BCEX 3JIEMEHTOB
Tabnuuel Menaeneera?

3. Kak BbI cebe mpezacraBisere MUKpoOoOBeKT? Kak MOHMMATh KOPITYyCKYISIpPHO-BOJTHOBOM
JTyanu3m?

4. Kaxue skcriepuMeHTHI 10Ka3bIBalOT CYIIECTBOBAHUE BOJHOBBIX CBOMCTB Yy MMKPOYACTHUIL
Marepuu?

S. Uro Takoe BOJHOBas (YHKIHUS, B ueM ee cMbIci? CyIIeCcTBYIOT JIM BOJHOBBIE CBOHCTBA

YaCTHUIl OTJIETHHO OT KOPITYCKYJISPHBIX?
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6. KakoBo COACPIKAaHUC HPpHUHIUIIA HCOHpe)ICJ'ICHHOCTI/I? B dgeMm 3akmrodaercs pas3jimuuc B
OIIMCaHNH HNOBCACHUSA  KIIACCHYECCKHX MW  KBAHTOBBIX 00BEKTOB? HOquy IIPUHIUIT
HCOMPCACIICHHOCTH CIIYKUT (I)YHI[aMeHTOM KBAaHTOBOHW Me€XaHHKH?

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

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

0. [TpuBenuTe KIaccuUKAIUIO dTIEMEHTAPHBIX YACTHII.

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

Tema: Ousuyeckass KapTHHA MHPA.

UYro Takoe «ecTeCTBEHHOHAYYHAasl KapTUHA MUPay»?

Kaxkast Teopust IeXKUT B OCHOBE MEXAHMUECKOM KapTHUHBI MUpa?

KaxoBel nprunnsel kpymenus MKM?

Kaxoi1 HOBBIN BKJIa/ B KAPTUHY MUPA BHOCUT 3JIEKTPOMArHUTHasi TEOpUs?

KT0 1 Korma cozgan 3JeKTpOMarHuTHYIO TEOPHIO TOJISI?

Kaxk paccmatpuBaroTcs noHsTus: BpeMeHu u npoctpanctsa B MKM? KakoBo conep:xanue
KOHIEMNINH a0COMOTHOCTU (PU3HUECKOTO IPOCTPAHCTBA U BpEMEHU?

7.  Iloyemy Teopusi OTHOCUTEIBHOCTH TaK Ha3bIBaeTCA?

8.  ITlouemy CTO nmoctynupyeT NOCTOSTHCTBO CKOPOCTH CBETa?

9.  *Kak u3MeHsieTcs XapakTep BpEMEHH B JIBIDKYIICHCS U TOKOSIICHCS] MHEPIIHATbHBIX
cucremax orcuera? OObSICHUTE, UCXO/I U3 3TOTO, MapaioKC OJIU3HELOB.

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

11. KakoBo conepxanue riasHoro npuauuna OTO.

12.  Oxapakrepusyiite (hyHIaMeHTaIbHbIE €CTECTBEHHOHAYYHbIE TIOHATHUS: MaTEpUs,
IIPOCTPAHCTBO, BPEMs1, B3aUMOAECHCTBHE.

Tema: Konuenuuu BO3HUKHOBeHUs1 M pa3BuTus BeeseHHoit

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoiierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HYXHBI TaJaKTUKHU U 3BE37b17

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

Kaxue nponeccol unyT B Heapax ['anaktukn?

KakoBbI OCHOBHBIE KOHUEIIUU TPOUCXO0KICHUS 3BE3AHBIX CUCTEM?

KaxkoBo ctpoenue 3emnn?

KaxkoBa ctpyktypa 'anaktuku?

TeMa' XuMnueckue npeodpa3oBaHus BellecTBAa.

UTo n3yyaeT XMMHS U KaKHe OCHOBHBIE METO/Ibl OHA UCIIOIb3YEeT?

KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

Kaxkas cBs13b cyliecTByeT Mex,ly aTOMHBIM BECOM U 3apsJI0M siAjpa aroma?

KTo0 1 Kora npenoKui Teopro XUMHUUECKOI0 CTPOSHHMSI BelecTBa’?

Ot xakux (GakTOpOB 3aBUCAT CBOMCTBA BEIICCTB?

OT yero 3aBUCUT AMHAMUKA XUMHUYECKHUX IIPOLECCOB?

Kaxkue BemiecTBa Ha3bpIBalOT KaTajin3aTopaMu?

Kaxkyto posb urpaert katajius B 3BOJIIOIUU XUMHUUYECKUX CUCTEM?

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

Al S
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10. Baiie nonumanue npo0iaeMbl «XUMUS U SKOJIOTHS.

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

1. Kaxkue mpoOaemMbl n3ydaroT HayKu o 3emiie?

2. KakoBa coBpemeHHas kiiaccupukanus HayK o 3emiie?

3. Kaxkwue riaBabIe (6a30BbIe) reocdepsl 3eMaun Bam n3BecTHbI?
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4.
5.
6.

NO VR WL

NO VAW

1
2.
3.
4
5

Kakue BTropuuHnbie reocepsl CymecTByOT?

KaxoBbI TeHIEHIINM COBPEMEHHOM TeorpapuIecKoil HayKu?
Kakue yueHble BHECIM 3HAUUTENbHBINA BKJIa/l B pa3BUTHE HAyK O 3emie?
Tema: ®enomen ;ku3Hu. IIpoucxoxkaenne v 3BOTIOLUMA KUHH.
Kakue HarpaBiieHus pa3inyaroT B COBpEMEHHOM Onosorun?
KakoBsl 3a1aun Kiaccuueckoit 6uonorun?

Kaxkue 3amauu cTosIT mepes IBOIOIMOHHON OHOJIOTHEH?

Kakue npo0riemsl pemaet Gpu3nko-xumuueckast ouonorus?
Kakwue nposiBieHus xU3HU U3y4aeT cOBpeMeHHas Onosorus?

B 4éM cX01CTBO U OTIIMYMS SBOJIFOLMN HEXKHUBBIX U )KUBBIX TEI?
YeM oTiiMyaeTcst )KUBOE OT HEKHBOTO?

TeMa' KoHuenuum reHeTuKH.

KaxoBbl KOHIIENIINY TPOUCXOXKACHUS KU3HU Ha 3emiie?

Uem otnmmuaercs JJHK ot PHK?

Yro Takoe ren?

Uem 3aHMMaETCS T€HHAs UH)KEeHepus?

Kakoli Bki1aJy B TEOpHIO 3BOTIOIMH BHECIA T€HETHKa?

KakoBa mozenb npoucxoxaenus xxu3nu AWM. Onapuna?

UYro Takoe o011asi TeOpHst SBOIIOLUH?

TeMa. AnTponorene3. Kakue pazens! BKIOYaeT B ce0s1 COBpeMEHHasi aHTPOIIOJIOTUs?
Kaxkue 3aiaum pemiaer coBpeMeHHasi aHTPOIOI0Tus?

UT0 MOHUMAIOT O] aHTPOMIOTEHE30M?

B ueM cymHOCTh aHTPONOJIOTUYECKOTO MPUHLKIIA?

KakoBa mociie1oBaTeIbHOCTh CMEHEI BUIOB CeEMeicTBAa TOMUHUL?

Yrto Takoe OMOJIOrNYEeCKUNA BUI?

Tema: B3aumopeiicTBue NpupoabI U 0011eCTBA.

1. KaxoBbl ocHOBHBIE BBIBOJIBI yueHus BepHaackoro o 6uocdepe?
2. KaxoBa poiib )KMBBIX OpraHU3MOB Ha 3emiie?
3. B uem nposiBisieTcs reosoruueckast 1eATeIbHOCTb )KUBBIX OPraHU3MOB?
4. 13 kakux 37€MEHTOB CKIaJbIBaeTcst Ouocgepa’?
5. KaxoB BemecTBeHHbIN cocTaB 6uochepsi?
6. Kakue ¢pynkumu BeimonusieT 6uocdepa?
7. UYro Takoe KOHUEMNIHS KOIBOIIOLUHN?
8. Kakue yueHble BHECIM 3HAUUTENbHBIN BKJIa/ B Pa3BUTHE YUeHUs 0 Orochepe?
0. Urto nuzyuaet 3Koorus?
10. KaxkoBa cTpykTypa COBpEMEHHOM 3KOJIOTHH?
1. KakoBbI OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYITHPOBAHHBIC B IKOJIOTHHN?
12. Kakue ocHOBHBIE 3K0JIOTHYECKHE TPOOIEMbI CTOAT Mepel YeTI0BEYeCTBOM?

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

Tabmuua 3
Ne Tembl ®opmbl CPC, BriI0Yast TPeGOBAHMSA K MOATOTOBKE K HUM
TEMbI
1 2 3
Monayns 1

Oransl pa3BUTHS
€CTECTBO3HAHHSA

1) Usyuennue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabmum s cucreMaru3anmuu ydeOHoro marepuana. 4) IloaroroBka x
TECTUPOBAHUIO IO TEME.

1. TloxrotoButh rpaduueckoe H300paKEHHE CTPYKTYPbI TEKCTa (CXeMy) IO
BOMpocy: «BHYTpeHHsSI CTPYKTypa M KiacCH(UKAlMs COBPEMEHHBIX HAYK»
(cocraButs cxemy «Kitaccudpukanusi Hayk» M PacKpbiTh XapaKTepHBIE YEPTHI
HayKd  (CHCTEeMHOCTb,  JOCTOBEPHOCTb, KPHTHYHOCTH,  OOIIE3HAYMMOCTB,
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IIPEEMCTBEHHOCTb, IIPOrHO3UPOBAHHOCTB, JeTepMUHHPOBAHHOCTD,
(parMeHTapHOCTh,  YYyBCTBEHHOCTb,  HE3aBEPIICHHOCTb,  PAIMOHAIBHOCTS,
BHEMOPAJILHOCTb, 00€3IMYCHHOCTh, YHUBEPCATIBHOCTB H JIP.).

2. [MogroroBuTh MOKIAA IO Botmpocy: «Hayka: 6aro mimm 310?».

3. BemmummTe, B KaKol MEpHOJ Pa3BUTUS €CTECTBO3HAHMS, M B KaKMX 00JacTIX
paboTany Kakue yueHble (0pOpMHUTD B BHJE TaOJIUIIbI).

OCHOBBI METOLOIOTHU
HAYKU

1) Usyuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, TabiMI IJis cucTeMaru3anuu ydeOHoro marepuaia. 4) IloaroroBka k
TECTUPOBAHUIO 10 TEME.

1. ToxroroButh Tpaduyeckoe H30OpaKEHHWE CTPYKTYpHI TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypa €CTECTBEHHOHAay4HOro Io3HaHus»; b) «Ctpykrypa
HaY4HOT'O MCCIICIOBAHMS».

2. IlpuBecTn NpUMep €CTECTBEHHOHAYYHOH TEOPUH U MPOaHAIU3UPOBATH: KaKue
(aKThl, THIIOTE3HI JIeKAT B OCHOBE 3TOM TEOPHH; KaKHe HayYHbIE MOJIEIIH, 3aKOHBI
(uactHble, QyHIaMEHTAIBHBIE) UCTIONB3YET 3Ta TEOPHsL; KAKOBBI NO3HABATEIILHbIE
BO3MOYKHOCTH 3TOU TEOPUH.

Monymas 2

CTpyKTypHBIE YPOBHU U
CUCTEMHasl OpraHu3aLus
MaTepHH.

1) Nsyuenne marepuana. 2) Bremmonnenne 3amanuii cemunaapa. 3) CocraBieHue
cxeM, TabiMI I cucTeMarn3anuu ydeOHoro marepuana. 4) IloaroroBka
TECTUPOBAHUIO T10 TEME.

1. IMoaroroButh rpaduueckoe H300paKEHUE CTPYKTYphl TEKCTa (CXeMy) IO
BorpocaM: A) «CTpyKTypHOE CTPOCHHE MAaTepHaJIbHOIO MHpa» M ITOKKHUTE B
Hell CTpyKTypHyI0 mepapxuio o0bekToB; b) CocraBpTe cxeMy, B KOTOpPYIO OBl
JIOTHYHO YKIIQJIBIBAIUCH BCe (DOPMBI CYIIIECTBOBAHUSI MATEPHH.

@duznyeckast KapTUHA
MHpa.

1) U3yuenne marepuana. 2) Breimonnenue 3aganuii cemunapa. 3) CocraBieHue
cxeM, TabnWIl I cucTeMarn3anuu ydeOHoro marepmana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TEME.

1. [ToaAroTOBUTH COOOIICHHS IO BOIIPOCAM:

A) «IloHsTHE IPOCTPAHCTBA U BPEMEHI;

B) «IIpoctpanctBo u BpeMs B CTO»;

B) «OTO o nmpocTpaHCTBE ¥ BpEMEHUY.

Konnenmmn
BO3HUKHOBEHUS U
pasButusa BeeneHHOM.

1) N3yuenne marepuana. 2) BemonHenne 3aganuii cemuaapa. 3) CocraBieHue
cXxeM, TaOJuII 1S cucTeMaTu3anuy yueoHoro Matepuana. 4) IloaroroBka k
TECTUPOBAHUIO 110 TeMe. 5) [TonroroBka MUHU-TIPOEKTA 110 TeMe (OKIaa,
IIPE3CHTAlMN).

Monyinb 3
Xumudeckne 1) N3yuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CocraBieHue
npeoOpa3oBaHus cxeM, Tabmwm s cucreMaru3anuu ydeOHoro martepuana. 4) IloaroroBka x

BelecTsa. KocHoe
BEIIECTBO 3EMIIH.

TECTHPOBAHUIO 110 TEME.
1. IIpuBecTH KOHKpETHBIC NMPHUMEPH! (YpaBHEHHUS XUM. PEakIiii) OTpaskalomine
CyTb: BIUSIHUSI MPUPOBI PEArMPYIOMIUX BEIIECTB Ha CKOPOCTh XUM. PEAKIUH B
3aKOHE JICHCTBYIOIUX Macc; npaBuia Bant-I'opda B XuM. KHHETHKE; IPUHIIHIIA
Jle-Illarenbe.

deHoMEH KHU3HU.
IIpoucxoxnenue u
SBOJTIOLHS KU3HH.
['eneTuxka.

1) Usyuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, Tabmwi s cucreMarh3amuu ydeOHoro marepmana. 4) IloaroroBka k
TeCTHpOBaHUIO MO Teme. 5) IloAroroBka MUHH-IIPOEKTa MO BOMPOCAM TEMBI
(moxmama, mpeseHTanuu). 6) Vcropus pa3BUTHS JAHHOTO BOIpoca B
ecrecTBO3HaHUM; 7) [lo3WIMU pPa3sTUYHBIX YYCHBIX II0 JaHHOMY BOIpOCY; 8)
OreHUBaHUE JIOCTOBEPHOCTH M KPUTHYCCKAs OIICHKA  ECTECTBCHHOHAYYHOM
uHpOpMaNUU N0 JaHHOW TeMe coxaepxkaieiics B8 CMU, pecypcax MHTepHeTa, B
COBPEMEHHOM HMH(GOPMAIIMOHHOM ITPOCTPAHCTBE B IIEJIOM.

AHTpOTIOreHes.
BsaumonerictBue
MIPHUPOABI U 00IIeCTRA.

1) Usyuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, TaOnMI[ Ui cucTeMaru3anuu ydeOHoro marepuaia. 4) IloaroroBka k
TECTHPOBaHUIO 110 TeMe. 5) [ToaroToBka MIUHH-TIPOEKTA (JIOKIIAAa, TPE3CHTALINH ):
BrmonHenne paboThl (MHHH TPOEKTA) BKJIOYACT B CeOs CIICAYIOIIME 3TAIlbL:
BEIOOp  TeMBI, TMMOAOOpP ©  CHCTEMATH3allMI0  MaTepHAOB  HAYYHO-
HCCHCHOBaTeHLCKOﬁ HI/ITepaTypI)I, BBIACJIICHHUC BAXKHBIX MOMCHTOB I/ICCHC}IOBaHI/Iﬁ
Mo M30paHHOW TeMe, CaMOCTOSATEILHOC OCMBICICHHE CTCIICHH WU3YyUYECHHOCTH WM
JMCKYCCHOHHOCTH  TPOOJIEeMbl ~ MCCIIENOBAaHHS, CAMOCTOSITENbHBIM  aHamu3
MaTepuara, CTPYKTYPUPOBAHHE Marepuaa, COCTaBIIEHUE IaHa
CaMOCTOSITENIbHOTO HCCIICAOBAHMUS, HW3JIOKCHHE Marepualia B COOTBETCTBHU C
ITyHKTaMH IJJaHa U JJOTHKOW Pa3BHTHUS MBICIH, 0(OPMICHHE PaOOTEL
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6. IIpome:xxyTouHasi aTTEeCTALUSA MO JUCHUILIUHE (MOIYJIIO)

6.1. OueHoyHnble MaTepHaJbl AJs NPOBEJCHHUS INPOMEKYTOYHOH ATTeCTALMM IO
AMcuUNInHe (MOAYJII0)

®opma IpOBEACHMSI NPOMEXKYTOUYHOW AaTTECTallMM MO JUCHUIUIMHE — YCTHBIM OTBET.
Hwxe nmpuBeneH npuMepHbIN TEpedyeHb BOMPOCOB IS MTOIYUYEHUS SK3aMEHa.
Bonpocsl Kk 3k3ameny

1. [IpeameT u cTpyKTypa ecTecTBO3HaHUA. ECTeCTBO3HAHNE KaK MepapXus HayK O IPUPOJE.
2. Hcropus ectecTBO3HAHUSA U €€ OCHOBHBIE DTallbI.
3. EctecTBeHHOHay4yHast U TymMaHUTapHas KyabTypbl. Crienuduka eCTeCTBEHHOHAYYHOTO U

TYMaHUTAapHOI'O 3HAHUA. Hp06neMa HUHTCrpallui CCTCCTBCHHOHAYYHOI'O W TYMAHUTAPHOI'O
3HaHH.

4. Hayunble MeTOBI ¥ KPUTEPUU HAYUYHOCTH.

5. CrpyKTypHBIE YPOBHH OpPTraHHU3alUU IPUPOIBL.

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

7. Mukpomup. DBOMIOLUSA NPEICTABICHUNA O CTpOeHUMH aTOMOB. CTpOE€HHME aTOMOB M HX

anep. lloctynatel bopa. Crtpoenue aromuHoro sjapa. KopmyckynsipHO-BOJTHOBOM Iyaiau3m
BellecTBAa B MHKpooObekTax. [IpuHumn HeompeneneHHocTH IeiizeHOepra ©  NpUHLIUI
JOIIOJTHUTCJIBHOCTHU B KBAaHTOBOHM MEXaHHUKE.

8. @yHIaMEHTAIBHBIE B3aUMOJIEHCTBHYSL.

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

10.  JI[MHaMu4ecKue U CTaTUCTUUECKNE 3aKOHOMEPHOCTH B IIPUPOJIE.

11. Ocnosarie ntosioxxennss CTO, OTO.

12. [Ipoucxoxnenue Beenennoit. Monens ropsyeit Beenennoii. UudnsmonHas Moienb.

13.  Pacmmpenue Bcenennoit (KpacHOE CMEIIICHHUE).

14.  Crpykrypa Bcenennoil. Kpynnomacirabnas oJHOpOJHOCTh BeeneHHOM.

15. CoBpeMeHHbIE TIPEICTABICHUS 00 IBOJIIOIIH 3BE3].

16.  YpoBHM XMMHUYECKOTO 3HAHMS, ITAlbl PAa3BUTHS, TEOPUU.

17. [Tpunuun Bo3pactanus SHTponuH. GaKkTOPbl U peaKIMOHHAs CITIOCOOHOCTh BEIIECTB.

18. OOmast xapakrtepucTuka IaHeTsl 3emuisi. ['eonormueckas mkana BpeMeHH. CTpoeHue
3eMIIH.

19.  DOomouus 3emnn. KoHuenmust TEKTOHUKU JTUTOCHEPHBIX TUIUT.

20. Onpenenenne )KU3HA. [ UIMOTE3bI O MPOUCXOXKICHUU KU3HU.

21.  Teopuu 3BOJIOLMH OPraHUYECKOro Mupa. MHoroo6pasue ¢hopm KU3HH.

22. I'enHble U KIIETOYHBIE MEXAHU3MEL. 3aKOHBLI MeHaest.

23.  YenoBek — (hu3H0NIOTHS, 310pPOBbE, TBOPUECTBO, IMOIMHU, pAOOTOCIOCOOHOCTH.

24.  Konmenuus Ouocdhepsl U HOocepbl; KOHUEHNIMH HKoyJoruu. [1obampHBIE 3KOI.
poOIEMBI.

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

I' Xakena, M.Diirena.

6.2. Kpurepuu onleHMBaHUSI KOMIIETEHMN A
Tabmuma 4
Kapra kpureprneB oueHUBAHUSA KOMIIETEHIIHI

No Kon u | Unaukaropsl O1eHOYHEIE Kpurepuu ouenuBanus
/0 | HAaMMEHOBaHHE AOCTIKEHNA MaTepHalibl

KOMIIETCHIIUU KOMIICTCHIIUH,
COOTHECCHHEBIC C

TUIAaHUPYEMbIMU
pe3ynbTaramMmu
00yJCHHS

1 YK-6. Criocoben | 3Haer 0aszoBeie | TecToBBIE 3Haer 0a30BbI€ NOHATHS M KOHIIEIIMH,
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YIPAaBJIATH CBOUM | IOHSTHS U | MaTepuaibl cocrasisiomue ocHopy EHKM.
BpEMEHEM, KOHIICTIITUH, Ulxana oyenusanus:
BBICTPanBAaTh U | COCTaBJLAIOLIUE 61-75 % — ynosnerBoputensHo; 76-90 %
peann3oBBIBaTh OCHOBY — XOpOIIIO;
TPACKTOPUIO €CTECTBCHHOHAY4YHOU 91-100 % — oTnuyHoO.
caMOpa3BHUTHUS Ha | KapTHHBI MUpA. VYueOHsIit YMeeT 0OBSICHUTD SIBICHUSI M TIPOLIECCHI,
OCHOBE TPHUHIUIOB | YMeeT MUHH-ITPOCKT: MPOTEKAIOIHEe B MPHUPOJE C HAYIHOM
o0pa3oBaHUs B | OCYILECTBIATH MOUCK TOYKH 3PEHHs; TOYHO TIPEICTABUTH
Te4eHHE BCEH KU3HU | HEOOXOANMOM HaydHble 3HAaHMA B  YCTHOM H
HHpOpPMALIHU B MUCBMEHHON  ¢opme, (HOpMyIHPOBaTh
obnactu pe3ynbTar;  HyOJMYHO  TIPEICTaBHUTH
€CTECTBEHHBIX HAyK COOCTBCHHBIE PE3yIIbTATHI.
coaepxalencs B Ilxana oyenusanus:
nH(popMannoHHOM «3aumenoy - JIEMOHCTPHUPYET
MIPOCTPAHCTBE u MOHMUMaHHE HMCCIIEyeMOH MpoOIIeMBbl,
yMeeT KpUTHYECKHU ee yueOHBIN MPOEKT HOCHUT
aHAIM3UPOBATh apryMEHTHPOBaHHBIN XapakTep,
(Moxer  pa3nMyarth odopmIieH B COOTBETCTBUU c
Hay4HBIC u TpeOOBaHUSIMH.
TICEBJIOHAYYHBIC «He 3aumeHno» - HE CHOPMYIHPOBAHEI
HpeJCTaBICHUS 0 nenb M 3ajadd  y4eOHOW NpPOEKTHOM
TIPUPOJIE); yMeeT paboTHI, TEMOHCTPUPYET HE NMOHHMaHHE
MPUMEHSTh HCCleayeMoil mpoOiieMbl, IPOEKT HOCUT
€CTECTBEHHOHAYYHbIE HE  apryMEHTHUPOBAHHBIM  XapakxTep,
METOIBl B  CBOEH MMEIOTCSI HEJIOCTATKH B 0D OpMIICHUH.
Oynymeit CobecenoBanue | Cocoden OOBSICHUTE TIPOIIECCHI,
IpopECCHOHATBHOKN | Ha ceMuUHape IpOTEKAIOIUE B MPHUPOJAE C HAy4IHOH
JEATENFHOCTH. TOYKH 3pEHUSL.
Ulxana oyenusanus:
3aumeno - NEMOHCTPUpYET IMOHHMMaHUE
obcyxnaeMoil MpoOIEeMBbl, BBICKA3bIBAET
COOCTBEHHOE CYXJIEHHE [0 BOIPOCY,
apryMEHTHPOBAHO OTBEYAET Ha BOTIPOCHI.
He 3aumeno — He TIOHMMaeT CyThb
paccMmarpuBaeMoi pOOJIEMBl, HE MOXKET
BBICKA3aTh  THIIOBOE  CYXX/IEHHE IIO
BOIIPOCY, HE OTBEUAET Ha BOIPOCHIL.

7. Y4ueOHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE o0ecreyeHue JUCIUNIMHBI (MOTYJIs)
7.1 OcHoBHas1 TUTEpaTYpA:
1. Py3aBun, I'. . Konuenmuu coBpeMeHHOT0 ectecTBo3HaHus: Yuebnuk / .M. Py3aBuH.

- 3-e u3n., crepeoTull. - Mocksa :
bakanaspuar).

ISBN

Texkcrt:

HUILl UHOPA-M, 2014. - 271 c. (Briciiee obpa3oBaHue:
978-5-16-004924-3. -

anekrponnbid. -  URL:

https://znanium.com/catalog/product/454162. — Pexxum mocTymna: mo Mmoimnucke.
7.2. lono/iHUTEIbLHAS JTUTEpaTypa:

1. Pomanos, B. II. Konmeniun coBpeMEHHOTO €CTECTBO3HAHUSA.: YUeOHOE MOCOOue s
cryaentoB By3oB / B.II. Pomanos. - 4-e u3a., ucnp. u gom. - MockBa : By3oBckuii yuyeOHUK:
NHO®OPA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snektpoHHbiii. - URL:
https://znanium.com/catalog/product/256937. — PexxuMm gocTyma: 1o MmoAMHCKe.

2. Octposckuii, D. B. KoHnenun coBpeMEeHHOTO eCTeCTBO3HAHMS : yuel. mocodue / D.B.
OctpoBckuii. — Mocksa : ByzoBckuii yueOnunk : UHOPA-M, 2019. — 141 c. — (Bsicmee
oOpasoBanue: bakanaspuar). - ISBN 978-5-9558-0593-1. - Tekct: anekrponnsiit. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1mo morcKe.

7.3 UnTepHeT pecypcehbl: HE UCTIOJIb3YIOTCS.

7.4 CoBpemeHHble TnpodeccHOHAIbHbIE 0a3bl
CIIPABOYHbIE CHCTEMBbI:

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

JAHHBIX H HH(bOpMaIII/IOHHLIe
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https://e.lanbook.com/
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/914011
https://znanium.com/catalog/product/256937
https://znanium.com/catalog/product/454162

3HaHuyM - https://znanium.com/
IPR BOOKS - http://www.iprbookshop.ru/

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

Me:xBy30BcKkas 35ekTpoHHas 6nbanoreka (MOB) - https://icdlib.nspu.ru/
HanmonanwsHas snextponnas oubnuoreka (HOb) - https://rusneb.ru/
WBuc - https://dlib.eastview.com/

bubnuoteka Trom['V - https://library.utmn.ru/

8. IMepeyenb MHPOPMALMOHHBIX TEXHOJIOTHIl, MCMOJIb3YEeMbIX MPHU OCYIIECTBJICHUH
00pa30BaTeJILHOTO NMpoIecca Mo JTHCIUATINHE

[Tnardopma st anekrponHoro oOyuenus MicrosoftTeams.

CIHCOK JUIICH3UOHHOTO MPOrPAMMHOI0 00ECIICYCHHSI, YCTAaHOBICHHOTO B Ay UTOPHUSX:
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 TectoB 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. TexHn4yeckue CpeacTBA U MATEPUATbHO-TeXHHYECKOe o0ecrieyeHne TUCHHIIHHbI

JIist  ucmonb30BaHUsl DJIEKTPOHHBIX W3JaHHWA 0OydJaromuecss oOecTnedeHbl padbodnm
MECTOM B KOMIIBIOTEPHOM KJIacce€ C BBIXOJOM B VIHTEpHET B COOTBETCTBHH C OOBEMOM
n3ydyaeMbix aucuuiviH. Jloctynm k cetm MurepHer umeror 100 % KoMIbBIOTEpHBIX pabounx
MECT.

MyabTuMeauiiHass y4eOHasi ayIuTOPUsl 1Jisi MPOBeJEHUs] 3aHATHIH JIEKIMOHHOTO
THna Ne 316 Ha 100 mocagoyHbIX MECT OCHAIEHA CIEIYIOIMIMMHU TEXHUYECKUMHU CpEeJICTBaAaMU
oOydeHuss u oOopymoBaHueM: ydeOHas MebOenb, JOCKa ayauTOpHas, MYJIbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOE 000PYI0BaHHE, IEPCOHANBHBIN KOMITBIOTEP.

Ha I1K ycranoBieHo ciieayroliee IporpaMMHOe 00ecTieueHHe:

— Oducnoe I10: onepanmnonnas cucreMa MS Windows, oducubsii maker MS Office,
miatpopma MS Teams, opucusrii maker LibreOffice, antusupycnoe 110 Dr. Web.

Ob6ecnieueno mposoaHoe noakiatoueHue 1K k nokansHOU ceTn u cetu MHTEpHET.

MyabTuMenuiiHass yuye0Hasi ayquTopus 1Jisi MPOBeIeHUs 3aHATHH CEMHHAPCKOTO
TtHuna Ne 416 Ha 46 mocajoyHBIX MECT OCHAIIEHA CIEAYIOIUMH TEXHUYECKUMH CpEJICTBaAaMU
oOydeHuss W oOopymoBaHueM: ydeOHas MebOenb, JOCKa ayauTOpHas, MYJIbTUMEIUNHOE
MPOEKIIMOHHOE U aKyCTUYECKOEe 000PYI0BaHHE, IEPCOHANBHBIN KOMITBIOTEP.
Ha I1K ycTaHOBJICHO Clieyroliee IporpaMMHOe 00eCIieUeHHE:
— Odwucnoe IIO: omepanmonHass cucreMa MS Windows, odwuchbeiii maker MS Office,
miatpopma MS Teams, opucusrii maker LibreOffice, antusupycnoe 10 Dr. Web.

Ob6ecnieueno mposoaHoe noakiatoueHue 1K k nokanpHOU ceTn u cetu MHTEpHET.

MyabTuMenuiiHas yye0Hasi ayquTopus /Jisi MPOBeIeHUs 3aHATHH CEMHHAPCKOTO
THna Ne 507 Ha 20 mocaJoyHBIX MECT OCHAIlEHAa CIEAYIOIIMMU TEXHHUYECKHMMU CpPEICTBAMHU
oOydeHuss W oOopymoBaHuWeM: ydeOHas MeOenb, JOCKa ayauTOpHas, MYJIbTUMEIUNHOE
ayJIMOBH3yallbHOE 000PY/I0BaHKE, IEPCOHAIBHBIN KOMITBIOTEP.

Ha I1K ycranoBieHo ciieayroliee IporpaMMHoOe 00ecTieueHHe:

— Odmucnoe I10: onepanmonnas cucrema MS Windows, oducubsiii maker MS Office,
miatpopma MS Teams, opucusrii maker LibreOffice, antusupycnoe I10 Dr. Web.

Ob6ecnieueno mposoaHoe noakiatoueHue 1K k nokanpHOU ceTn u cetu MHTEpHET.
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https://library.utmn.ru/
https://dlib.eastview.com/
https://rusneb.ru/
https://icdlib.nspu.ru/
https://www.elibrary.ru/
http://www.iprbookshop.ru/
https://znanium.com/

