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1. IMosicHUTeIBLHAA 3aNMCKA

He.HI)IO 0CBOCHHUA UCHUIIJIMHbI

siBJsieTci  (GOPMUPOBAHUE TMPEJCTaBICHUNA O

CCTGCTBGHHOHayQHOIZ KapTUHC MHpa Kak r100aIbHOM MOZACIIN TPHUPOIBI, OTpa)KaIOH_Ieﬁ
OCJIOCTHOCTh U MHOFOO6paSI/Ie MHpa, HU3YUYCHUC )IOCTI/I)KCHI/Iﬁ HAaYyKM M HX 3HAUCHUC JIA

pa3BUTHS YEIIOBEUECTBA.
3amayy QUCIIAIUINHEL:

- 03HAKOMHUTBLCA C 0a30BLIMM IIOHATHSIMU U KOHIICIIIIUAMHA GCTCCTBCHHOHayLIHOI\/II

KapTUHBI MHpa,

- HAy4YUTbCS OCYUIECTBJIATh MOWUCK U KPUTUYECKH aHAJIU3UPOBAaTh HHPOPMAIHUIO O
HPUPOE COJIEPIKAILYIOCS B HH(POPMALIMOHHOM IIPOCTPAHCTBE.

1.1.

MecTo AMCHHMINVIMHBI B CTPYKTYype 00pa3oBaTeIbHON NMPOIrpPaMMbl

Jucuunnuna «EctectBeHHOHayuyHasi KapTMHa Mupa» BxoauT B 010k b1.b 6a3oBoii yactu

OIlL
Hucuumnimnza

«EcTecTBeHHOHAay4YHasi KapTHHA MHPa»

O0aszupyercs Ha 3HAHUSX,

MOJIYYEHHBIX O0YyYaroLUMMHCSA B 00Ie00pa30BaTeIbHOM LIKOJE B XOA€ M3YYCHUS AUCLUILIUH:
«Duzukay, «buonorusy, «XuMus» Ha NpeAbIIYIIEM YPOBHE 00pa30BaHUsl.

1.2. Komnerenuuun o0yyaruierocs, (popMupyemMbie B pe3yJbTaTe 0CBOCHHUS JAHHOM

o0pa3oBaTe/bHOI

NpOrpaMmbl.

Hpouecc N3YUCHUA JUCLHUITIINHBI HaIrpaBJICH Ha

(dhopMHUpOBaHKE AIEMEHTOB Cienyomux kommneTeHui B coorserctBuu ¢ ®I'OC BO u OI1 BO
110 IAHHOMY HaIpaBJICHUIO MTOATOTOBKHU:

Kox u HamMmenoBaHue
komneternuu (u3 PI'OC BO)

KomnoneHT (3HaHHeBbIe/(PyHKIIMOHAIBHBIE)

YK-1. CniocoGeH ocymecTBISITh
[IOMCK, KPUTUYECKUM aHAIU3 U
CHHTE3 nHpopmanuu,
MPUMEHSATh CUCTEMHBINA TMOIXOT
JUIsL  pEelIeHUs TOCTaBJIEHHBIX

3HaeT 0a30BbIC TIOHSATHS M KOHIICIIIHH,
OCHOBY €CT€CTBEHHOHAaY4YHOW KapTUHBI MUpA.
YMeeT OCyIIeCTBIATh MOUCK HE0OXoauMou WH(pOopManuu B
obnactu €CTECTBEHHBIX HayK coJieprKaniecs B
WHPOPMAIIMOHHOM MPOCTPAHCTBE U YMEET KPUTUYECKH ee

COCTAaBIIAIOLINE

3aj1a4 aHAJIN3UPOBATh (MoxeT paznuyaTh Hay4HbIE u
TNICEBJIOHAYYHbIE MPEACTABICHUS O IPUPOJIE).
2. CTpyKTYypa U TPYA0E€MKOCTh JUCUMILIHHBI
Tabmuna 1
Bup y4eOHo# paboThI Bcero yacos YacoB B cemecTpe
3
OO61uit 00bemM 3a4. efl. 5 5
yac 180 180
N3 Hux:
Yacol ayTuTOpHOIl padoThl 60 60
BCero:
Jlekuuun 20 20
[IpakTHyeckue 3aHsATUs 40 40
JlaGopaTopHsbIe / IpaKTUYECKHe - -
3aHATHS IO MOArpynam
Yacpl BHeayIMTOPHO# padoThl, 120 120
BKJIIOYAsl CAMOCTOATEJIbHYI0
padoTy 00y4arouerocsi
Bua npoMeKyTOYHOM aTTecTaluu JK3aMeH JK3aMeH




3. Cucrema oLleHUBAHUA

OneHuBaHMe OCYIIECTBISETCS B  paMkKax OalsIbHOM  cHCTeMbl, pa3paboTaHHOU
IpernoiaBaTeseM U JOBEACHHON 10 CBeJIeHHs 00yJalOINXCsl Ha IEPBOM 3aHSATHH.

MaxkcuManbHOE KOJIMYECTBO OalioB, KOTOPbIE MOXKET HaOpaTh CTYJIEHT B XOJ€ W3YUYCHHUS
mucuuiuinHbl, coctaBiusier 100, Ilo pasHeIM  opmaM KOHTpoisi OajUlbHbIE OLEHKH
pacrmpeieniIioTCs  CIEeAyIoNMM  00pa3oMm: cobecenoBanue mo Temam kypca 0-16 Oanos;
BBHITIONTHEHHE y4eOHOro MHUHH-TIpoekTta — 0-34 Ganna; TectupoBaHue mo Temam kKypca — 0-50
0aJioB.

[IpomexxyTouHast aTTecTalsi MOXKeT ObITh BHICTABJICHA C YYETOM COBOKYITHOCTH 0aJlIoB,

MOJTy4E€HHBIX 00yYaroIMMCs B paMKaX TEKYIIEro KOHTPOJISL.
[TepeBoj 6amIOB B OIIEHKH (9K3aMEH)

Ne bambl Ouenku

1. 0-60 HeynosierBoputesibHO
2. 61-74 Y 10BJIETBOPUTEIHHO
3. 76-90 Xopo1io

4. 91-100 OTan4HO

CryneHTsl, HaOpaBIIKE MO TEKYyIIEMYy KOHTPOI0 MeHee 61 0asioB, a TakkKe He COTJIACHBIC
C UTOTOBOM OIIEHKOHM, MOJIyYEHHOW MO pe3ysibTaTaM TEKYIIEro KOHTPOJS, CHAIOT JK3aMEH B
yCTHOH (opme.

4. Copep:xkanue TUCHUIIHHBI
4.1. TeMaTuyecKNH NJIAH JUCHHUILINHBI

Tabmuma 2
Ne | HaumeHoBaHue TeM u/nnm O0beM TUCHHIUIHHEL (MOAYJIST), Yac.
paszenos Bcero Buapl aynuropHoii paboThI B yac. Wupre  Bumor
Jextuu Tpaxtnueckne | JlaGopatophpie | KOHTAKTHOM
3aHATHA 3aHATHA pa60TH
1 2 3 4 5 6 7
1 Beenenue. EcTecTBO3HaHNE Kak 20 2 2 - -
(heHOMEH KYJIBTYPBIL
2 | Dransl pa3BUTHUS €CTECTBO3HAHMUSI 20 2 2 - -
3 OCHOBBI METOJIOJIOTHH HAYKH 20 2 2 - -
4 | CTpyKTypHBIE YPOBHHU H CUCTEMHAs 20 2 4 - -
OpraHu3aIUsl MATEPUH.
5 Puznyeckas KapTHHA MUpa. 20 2 4 - -
6 Konmenmuyu BO3HUKHOBEHUS U 20 2 6 - -
pasButus BeceneHHOM.
7 | Xumuyeckue mpeoOpa3oBaHUs 20 2 6 - -
BemecTBa. KocHoe BelecTBo
3emun.
8 ®enomeH xu3Hu. [Ipoucxoxienue 20 4 8 - -
1 sBoJtonus xu3Hu. KoHuenuuu
TE€HETHUKH.
9 | Arrpomnorenes. Bzaumonericteue 20 2 6 - -
MIPUPOIBI B 00IIIeCTRA.
HUToro (uacos) 180 20 40 - -

4.2. Conep:xaHue TUCHHMIIMHBI 10 TeMaM.

Tema 1. BBenenue. EcrecTBo3HaHUe KaK (peHOMEH KYJIbTYPHI.
EcrecTBO3HaHME Kak »3J€MEHT MUPOBO33peHUs. (OCHOBHBIE MCTOPUKO-KYJIbTYPHBIE
MPEINOChUIKA W 3aKOHOMEPHOCTH pPa3BUTHSL €CTECTBO3HaHMs. EcTecTBEeHHOHay4Has U
ryMaHMTapHas KyJbTypa. B3auMonelcTBHe €CTECTBEHHBIX W TyMaHUTApHBIX  HayK.




Knaccudpukamuss nayk. [uddepeHumanus um uHTErpanus Hayk. MecTo HayKu B CHCTEME
KYJbTYpPBI U €€ CTPYKTYpa.

Tema 2. JTanbl pa3BUTHS €CTECTBOZHAHMS.
OOmrast ucTOpUsl €CTECTBO3HAHUS. AHTHYHOCTh, HaTypdmiocodpus. IlepBble HaydHbIe
nporpammbl: 1 - Maremartuueckass mporpamma Ilmatona, I[ludaropa; 2 - KopmyckymsipHo-

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

TEITUOIEHTPUYECKOM CUCTEMBl MHPA M YUYEHHS O MHOXECTBE MHPOB, CO3/IAHHE KIIACCUYECKOU
MEXaHUKA M SKCIEPUMEHTAIBHOIO €CTECTBO3HAHHUS, POXKICHUE MEXAHUCTUYECKOM KapTHUHBI
mupa. EcrectBozHanme B XVII-XVIII Bekax. DBONIOLMOHHBIE UAEH B €CTeCTBO3HaHWUU 18-19
BekoB. OTkpbITHE (yHIaMEHTAIbHBIX 3aKOHOB U Teopuid. [IpeAmoceuiku  KpyLIeHHs
MEXaHUCTUYECKOTO €CTECTBO3HAHHWSA, pPa3BUTHE HAYyYHO-TEXHMUYECKOro Tporecca. Pa3Burtue
COBpEMEHHOro ectecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO0JIOTHH HAYKH.

CymHocTh HayyHOro mno3Hanus. Hayka m HaywyHoe 3HaHue. [lo3HaHwe kak mporiecc
OTpakeHUsl JAeUcTBUTENbHOCTH. Kpurepunm U HOpPMBI OTIPAaHMYEHHS HAYYHOTO 3HAHUSA:
MPUHLIUIBL BepuPUKauK, QanbcuUKaluid U panuoOHalIbHBIA MpUHUMIL. Bunel cpeiacts u
MeTofioB Haykd. CTpyKTypa M YpPOBHHM HayuyHOro mnosHaHus. OOmiee MOHSATHE O METOJE.
XapakTepucTUKa OCHOBHBIX METOJ0B Haykd. OOlleHayyHble METOJbl SMIUPUUYECKOTO YPOBHS
no3Hanus. OOIIeHayyHbIe METOABI TEOPETUUYECKOT0 YPOBHS Mo3HaHusA. OOIIeHayuYHbIe METO/IbI,
MPUMCHACMBIC HA ODMIIUPHICCKOM U TCOPECTUICCKOM YPOBHAX IMTO3HAHU.

Tema 4. CTpyKTYpHbIe YPOBHH U CHCTEMHAsl OPTraHU3ALMs MAaTePHH.
Hepapxuunocts MupoB. Mukpo-, Makpo-, Meramup. CTpyKTypHBIE YPOBHU OpraHU3alu1
npuponbl. Mukpomup U QyHIaMeHTadbHbIe B3auMojieicTBUs. KBapkoBas mpupoaa matepHi.
OCHOBHBIE XapaKTEPUCTHUKU 3JIEMEHTApHBIX YacTUIl. THIBI (PU3NUECKOTO B3aMMOJEHCTBHS B
npupoac. 3aKOHBI COXpPAaHCHUA W TMPUHOUII CUMMETPUHU B CCTCCTBO3HAHHWM. HpI/IHI_[I/IH
CUMMETPHUU U 3aKOHBI COXpaHEHUs B Npupojae. OCHOBHBIE 3aKOHBI IPUPOABI B TEPMOJANHAMUKE.
[IepBoe Hauano TepmoguHamMuku. [loraTre sHTpOonIMK. BTOpOEe Havano TepMOAMHAMUKH
CuHepretmka Kak HayKa O CaMOOpPraHM3alUd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzanuu. Camoopranumszanus B KUBOW mpupoge. Mues OTKpBITOM CHCTEMBI
O.1penunrepa. Camooprannzanus B HeXxUBoU npupoae. CuHepreTndeckas KapTHHA MUpa.

Tema S. ®usnyeckas KapTUHA MHPA.

Mexanudeckass KapTHHA MHpa M €€ OCHOBHBIC TMOHATHSA W TosiokeHUs. OoOmue
MpEJICTaBICHUS O MaTepuu. MexaHUCTUUYEeCKas KapTHHA MUpa M €€ 0COOCHHOCTH. J[uckpeTHas
(KoprycKymsipHasi) MOJENIb PEATIbHOCTH, KOHICTIHS aOCOJMIOTHOTO MPOCTPAaHCTBA M BPEMEHH,
OPUHIUI ~ JETEPMUHU3MA. 3aKOHbl  ABWkeHUs. [lpunHnun  pganbHOnelctBus. Teopus
3JIEKTPOMATrHUTHOTO TOJISI M KPU3UC MEXAHUYECKOM KapTUHBI MUpa. DJIEKTPOMarHuTHasi KapTUHA
Mupa, (OpMHUPOBAHKE TMOJIEBOM (KOHTHHYAIBHOW) MOJETH peanbHOCTH. [IoHSATHE BEpOSTHOCTH,
MPUHIUT  OJM3KOACHCTBUS, pENAIUOHHAS (OTHOCHUTENbHAsI) KOHIEHIUS TPOCTPAaHCTBA U
BpeMeHU. KBaHTOBO-monieBas kapThHa Mupa. Ee OCHOBHbIE MOHSATHS, NOJIOKEeHUs. KBaHTOBO-
MOJIEBbIE  TPEACTaBICHHS O Marepud. [IpUHIMO  HEONMpPEeNeNIeHHOCTH W MPUHIUI
JOTIOJIHUTENBHOCTHU. PelITUBUCTCKAs KapTUHA MUpa.

PazButne mpeacraBieHunii o matepuu. Buapl, CBOWCTBA M CHOCOOBI CYIICCTBOBAHUS
Matepun. OCHOBHBIE (POPMBI IBUKECHHUS MaTepuu. Pa3BUTHE MpeacTaBICHUI O TMPOCTPAHCTBE U
BpeMeHU. Pa3BuTue nmnpencraBieHUH O JBWKEHUM H O B3aUMOJCWCTBHUM. IJBOJIOIUSA
MpeJICTaBICHU 0 mpocTpaHcTBe U BpeMeHH. [IpoctpanctBo u Bpems B CTO. Obmas Teopus
OTHOCUTEIBHOCTH O TPOCTPAHCTBE U BPEMEHH.



Tema 6. Konuenuuu Bo3HUKHOBEHNs M pasBuTHsA BceesieHHOI.

Obmass xapakrepuctuka Bcenennoil. Kocmuueckue paccTosHHsT M MaclITadBbl,
aCTpOHOMHMYECKas €IMHMIA, CBETOBOM roj, mapcek. Kocmonormyeckne monenu BceneHHOMN.
Kocmonornyeckue mnocrtynarel. CranvoHapHas Mojaenb Bceenennoit OliHmrelHa.  Error:
Reference source not foundMonens pacmmupsitomeiics Bceenennoit  A.A.Dpuamana.
OOHnapy>xeHue siBieHUS pazOeranust rajxaktuk 3.Xa066mom. Popmyna Xab6ia. JlomonHenue
KoHUenuu bomnpiioro B3pbiBa Teopued MHOASIUN. AHTPOINHBIM NPUHIMUI B KOCMOJOTHH.
Oo6mas kaptuHa Bcenennoii. Ctpykrypa Bceenennoit. Hama ranaktuka. J[pyrue rajgakTHKH.
CoBpeMeHHbIe MPEJCTABICHUS O POXKJIEHUU U 3BoJtoluu 3Be3a. ConHeuHas cuctema. ColHIE.
Crpoenne ConHeuHoil cuctembl. I'umoreza mnpoucxoxaeHuss CONHEYHOM  CHCTEMBI.
AcTpoHOMMYECKHUE YCITOBHS, HEOOXOIMMBIE JIsI CYIIECTBOBAHUS )KM3HH HA IJIaHeTe (B Ipesennax
CoyHeYHO! CUCTEMBI)

Tema 7. Xumudeckue npeodpasosanns Bemecrsa. KocHoe Bemecrso 3emin.

HcTopuueckue acrieKkTsl cTaHOBIEHUS XUMHUU. Criennduka XUMUYECKOT0 3HaHUS. XUMUS
KaK HayKa, ee LIeJIM, 3aJ[a4i, O0bEKThl UCCIIEJOBAHUH, POJIb B KHU3HH YEIOBEKAa U MECTO B HayKe.
YyeHue 0 cocTaBe BelIeCTBA M YPOBEHb CTPYKTYPHOM XHMHMHM. XHMHYECKHE IIPOLECCHI,
CaMOOpraHu3alUsl XUMHUYECKUX CUCTEM. XHMMHMUYECKHE DJIEMEHThl M B3aUMOACUCTBUS MEKIY
HuMH. Co3jaHKe NePUOINYECKOro 3aKOHa (CUCTEMBI). 3aKOH MOCTOSHCTBA cocTaBa. BemecTBa u
cmecu. Knaccugukarus BemectB. CTpyKTypa XUMHUYECKUX COCAMHEHHUH, YUEeHHE O XUMHUECKUX
nporeccax. Heopranuueckue M OpraHM4YecKHe BeLIECTBA, HX OOpa3oBaHUE B Ipolecce
r00aIbHOM HBOJIOIMM, POJb B MpPHUpOJE. XUMHYECKHE JIIEMEHTBI, PacIpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOpBIX ocHOBHbIX 3nemeHToB (H, O, C, N, S, P). I'pynnbel xumuyeckux
AJIEMEHTOB. XMUMHUYECKas IBOJIIOLUS 3EMIIN.

Tema 8. ®enomen xku3uu. [Iponcxoxxaenue u 300U KU3HHA. ['eHeTHKA.

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

DOBOIIOLIMOHHOE y4yeHHe. Teopusi ecTecTBEHHOro OoTOOpa, pojib HACIEICTBEHHOCTH M
M3MEHYMBOCTH, OOpPHOBI 3a CYIIECTBOBAHME M €CTECTBEHHOIO OTOOpa B SBONIONMH. Teopuu
HeoJlaMapKu3Ma M aHTHIapBUHU3MA. OCHOBHBIE TIOJIOKEHUSI CHHTETUUECKON Teopunu. MUKpO- U
MaKpOd’BOJIIOLMA. 3aKOHBI 3BOMIOLMU. Pa3Butne opranmdeckoro mupa. OCHOBHBIE 3Tallbl
UCTOPUHU XKHU3HM Ha 3emiie. DBOJIONMSA M MHOrooOpasue ¢opMm xku3HM Ha 3emiie. OCHOBHBIC
CTPYKTYPHBIE YPOBHHU OpraHU3aLlUN KUBOTO.

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

Tema 9. AnTponorenes. Bzaumopneiicreue npupoas! u ooumecrsa. ['J100aabHbBIH
IBOJIIOI[HOHU3M.

AmnTpornorene3. MecTo 4yeaoBeka B CUCTEME KUBOU MPUPObl. OTIMYUTEIbHbIE TPU3HAKH
YeoBeKa. AOHMOTHYECKHE W OWOJIOTHYECKHE TMPEANOChUIKA aHTpomnoreHe3a. OcoOeHHOCTH
aHTpororeHesa. Pa3BuTHe co3HaHUS M s3bIKa. bHojornyeckoe W couuaibHOe B (pusorenese
4yenoBeka. buorormdeckoe ¥ COIMaTbHOE B OHTOTEHe3e 4eJoBeka. buocdepHbie U
sKosoruueckue KoHuenuuu. [lonstue Gmocdepsl. I'panunsl 6uocepsl. CocTaB M 3IEMEHTHI
omoceprl.  KuBoe  BemectBo.  DYyHKIIMM  JKMBOTO  BemiecTBa.  buocdepa  kak
camoperynupymoomasics  cucrema. [Ipobrmembr  mepexoma  O6uocdhepsl B Hoocdepy.
AnTponoconoreHe3 u (GopMUpOBaHHE TJO00ATBHBIX 3KOJOTHYECKHX MporpaMM. OCHOBHBIE
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MOHSITUS U 3aKOHBI DKOJIOTUU. [ T0OANBHBIN U JTOKANBHBIN YKOJIOTHUYECKUE KPU3UCHI. BBI3OBHI U
YIPO3bI CYIIECTBOBAHUIO )KM3HU Ha 3eMiIe.

IInaHbl NPAKTHYECKUX 3aHATHH.

Bonpocel i 00CyXIeHHs Ha CEeMHMHApCKHX 3aHATHSAX COBIAQJAIOT C COAEp)KaHUEM

MPECTAaBICHHBIX MOTYJIEH.
[IpakTuueckoe 3anarue 1
Tema: EcrecTBeHHOHay4Has U TyMaHUTapHas KyJIbTypbl
[Lnan:

1. XapakTepHble 4epThl HAYKH U €€ OTJINYME OT IPYTUX OTPACIE KyJIbTYpPBI.
2. EctectBo3HaHue B cucreMe Hayku. Juddepennuanus Hayk.EcTecTBO3HAHME U €ro OTINYUE
€CTECTBO3HAHUS OT JPYrux o0jacTel HayKH.
3. EcrecTBO3HaHME U HEpAPXHsI HAYK O MPUPOAE.
4. Cnenuduka eCTeCTBEHHOHAYYHOTO U T'YMaHUTapHOIO 3HAHUS.
5. TIpobnema wHTErpanmuy €CTECTBEHHOHAYYHOIO M T'YMaHHMTapHOTO 3HAHUS (B3aUMOCBS3b,
B3aMMOBIIUSHUE U B3aUMOJIOTIOTHUTEIBHOCTB ).
6. YcrHBI onpoc (cobecenoBaHue MO BOIIPOCaM).
7. 3amura CTPYKTYPHO-JIOTHUYECKUX CXEM U TAOJIHII 10 TEME 3aHSITHSI.

[IpakTnueckoe 3ansTHE 2
Tewma: Mcropuueckue 3Tansl pa3BUTHs €CTECTBO3HAHUS

[1nan:

1. EcrecTBO3HaHHE B 110Xy aHTUYHOCTH.

2. EcrectBo3Hanue B CpeqHue Beka.

3. EcrectBo3HaHue B 310Xy BozpoxieHus.

4. EcrectBo3Hanue B XVII-XVIIIBB.

5. EcrectBo3znanue XIX n XX Beka.

6. YcrHbI onpoc (cobeceoBaHKE MO BOIIPOCaM).

7. 3ammra CTPYKTypHO-JIOTUYECKUX CXEM M TaOJHUI[ TI0 TEME 3aHSTHSL.

[IpakTuueckoe 3ansarue 3
Tema: OCHOBBI METOIOJIOTUU HAYKH

[Lnan:

1. OO11ee NOHITHE O METOE.

2. YpoBHU U (POpPMBI HAYYHOTO MMO3HAHUSI.

3. OOuieHay4HbI€ METObI SMIUPUYECKOTO YPOBHS MTO3HAHMUSI.

4. OGueHay4YHbIe METO/Ibl TEOPETUUECKOTO YPOBHS MO3HAHMUS.

5. OOmeHay4YHble METONbI, NPHUMEHSEMbIE HA ASMITMPHUYECKOM M TEOPETHUYECKOM YPOBHSX

MTO3HAHMS.
6. Kpurepuu HayqyHOCTH.
7. YcrHbIi onpoc (cobecenoBaHue MO BOIIPOCaM).

8. 3ammuTa CTPYKTYPHO-JIOTHYECKHUX CXEM U TaOJIHUII 10 TeME 3aHSATHS.

[IpakTnueckoe 3ansTue 4
Tema: CTpyKTypHBIE YPOBHU M CUCTEMHAsl OpPraHU3alMsl MaTEPUH
[Tnan:
1. CrpykTypHBIE YPOBHH OpraHU3allMM MAaTEPUH, HEPAPXHSI HEOPTaHUYECKOIO U OPraHUYECKOTO
MHpa Ha MUKPO-, MAaKpO- U METAyPOBHSX.

2. BemectBo U nosie. @PyH1aMeHTaIbHbIE B3aUMOJICHCTBUS.

3. CrpykTypHbIE ypOBHH B MUKpOMHpEe. OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHL.

4. dyHoaMeHTaIbHBIE  B3aUMOJICHCTBHS -  CWJIbHOE,  DJIEKTPOMAarHuTHoe,  ciadoe,
rpaBuTaliioHHOE. KopmycKyisspHO-BOJHOBOM  nyanu3M. OTKpbBITHE  DJIEKTpPOHA.  3apsif
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anektpoHa. Mogens atoma Tomcona (1903r.). Pazmeps! siapa u pasmepsl aToMa, MOJI0KEHUS O.
Pesepdpopna (1911r.). Teopuss aroma H. bopa (1913r.). Crtpoenue aroma - aTOMHBIA U
HYKJIOHHBIH YPOBEHbD.

5. Tlpunnun coorserctBus (H. bop, 1923r.). Ilpunnun nonoanurensHoctu (H. bop, 1927r.).

6. IlpuHiun u cooTHOIIEHUE HeompeneneHHocTei B. ['eiizenOepra.

7. llepBoe Hauaio TEPMOJUHAMHKH, 3aKOH COXpaHEHMsS M TpeBpalleHus sHepruu. Bropoe
Hayajio TEPMOJAMHAMUKY, TEIUIOBas SHEPrus U pabora. BeuHslil 1BUraTenb. DHTPONHUS.

8. VYcrHblii onpoc (cobecenoBaHKe MO BOIIPOCaM).

9. 3ammra CTPYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL 110 TeMe 3aHATHS.

[IpakTnueckoe 3anarue 5
Tema: CuHepreTuueckre KOHUEIINT
[Tnan:
OOb111ee npeCcTaBlIeHNEe O CHHEPTreTHKE KaK HayKe O CaMOOPTaHU3alluU CUCTEM.
VYcnoBus M MexaHu3Mbl caMmoopranuzanuu. CamoopraHuzauuu Matepuu. OTKpBITHIE,
paBHOBECHbBIE M HEpAaBHOBECHBIE CUCTEMBI. [IoHsATHE QuIyKTyaluu.
IIpoueccel caMoOpraHu3alny B AKUBOW IPUPOJIE.
[Ipoueccrl caMoopranuzanuy B HEXXUBOU MPUPOJIE.
Konuenmnuu caMmoopranu3aniii CHHEPIreTHKH.
Wnes otkpsitoii cuctemsl J.11Ipeaunrepa.
HepasHoBecHas repmoannamuka M.IIpuroxuna.
Cunepreruka ['. XakeHa.
Konuenmus camoopranuszanuu M.Oiirexa.
. YcTHBIH omnpoc (coGece1oBaHUE TIO BOIIPOCAM).
. 3a1mra CTpYKTypHO-JIOIMYECKHX CXEM M TaOJHIl IO TeMe 3aHATHS.

N —

= A S
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[IpakTnueckoe 3ansTue 6
Tema:dusnueckas KapTHHA MUpa

[Lnan:
[TonsiTHE €CTECTBEHHOHAYYHOW KapTUHBI MUpA.
2. MexaHuueckas KapTHHA MUPA, €€ OCHOBHBIE IOHATHUS, IIOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBL.
DJeKTpoAUHaMUYeCcKass KapTHHAa MHpa M €€ OCHOBHBIC TOHSTHS, MOJOXKEHHS, 3aKOHBI U
IIPUHIINIIBL.
4. KBaHTOBO-MoOJEBbIE  MpeACTaBiIeHUss O  Marepuu:  KoHUenuus  KOHTHHYalIbHOTO

(menpepbIBHOTrO) cTpoeHus marepuu J.Makcsemia.

5. Co3paHue cnenuanbHOM U 0oOlIe TeOpUH OTHOCUTEIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U
MHBAapUaHTHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.
YcTHbIN onpoc (cobeceioBaHuE IO BOIIPOCAM).
7. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL 110 TeMe 3aHATHS.

—

[98)
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IIpakTueckoe 3anstue 7
Tema: KoHnenuuyu BO3HUKHOBEHMS U pa3BUTUs BeeneHHon

[Inan:
1. OOmas xapakrtepuctuka Bcenennoit. Mogens pacmmmpsmomeiics Bceenennoit A.A.
®punmana. Teopus ropsiueit Beenennoii I'. I'amosa.
2. PenukroBoe mznyuenne. CunrymnsipHoe coctosiaue Beenennoit. Dddexr Hormmepa.
3. MacmTaOsl ranakTuk ¥ Meraranaktuku. Hama ranakruka Mieunsrii [1yTs, o0mee crpoenue
Y pa3Mephl B CPAaBHEHUH. 3BE3bl, IBOIIOLHNSA 3B€3/1. UepHBIE BIPHI.
4. Teopun Bo3HUKHOBeHUs ConHeuHo cuctembl. OOmumi mnan crpoeHus CoaHEYHOMH
CUCTEMBI.
5. TlnaneTsl UX o0IIME XapaKTEPUCTUKU. ACTEPOHIbI, METEOPHUTHI.



6. 3emust - anera ConHe4yHO# cucTeMbl. OOHMI TUIaH BHYTPEHHETO CTPOSHHS, Pa3Mephbl,
obonouku. CrtpoeHue aTmocheprl: ocobeHHOcTH Tponochepsl, cTpaTochepsl, Me3zochepsl,
Nonocdepst u Tepmocdepsl, sx3ochepa. Maraurocdepa - ocodast 0601049Ka 3eMiu.

7. YcrHBI onpoc (cobeceoBaHKe MO BOIIPOCaM).

8. 3amura CTpyKTYPHO-JOTHYECKUX CXEM U TaOIHII IO TEME 3aHSATHS.

9. TectupoBanue

[IpakTnueckoe 3aHsTHE 8
Tema: Xumuueckue mpeodpa3oBaHus BEIIeCTBA

[Tnan:
Crenu¢prka XMMHUYECKOTO 3HAHUS. JBOIIOIHUSI XUMUYECKUX 3HAHUH.
CrpoeHne 1 B3auMOJEHCTBUE XUMUYECKUX BEILIECTB.
Yd4eHue 0 coOCTaBe BEIIECTBA. YUEHUE O XUMHUYECKUX Tporieccax. Karamus.
DBoronMoHHas XUMHEsL. CBSI3b XUMHUH W OMOJIOTHH.
MecTo U poJib XUMHH B CUCTEME «OOIIECTBO — MPUPOIAY.
[Tepuonnueckuii 3akon [I.M1.MenzaeneeBa u ero 3HaueHUE B HAyKe.
XuMus U ee pojib B 00IIeCTBe.
XUMUYECKHE 3JICMEHTHI Ml HX PACIpe/IeIICHHE B TIPHPO/IC.
YcTHBIH onpoc (codeceoBaHue TIO BOIIPOCAM).
0. 3ammTa CTPyKTypHO-JTOTHIECKUX CXEM M TaOJIHI] IO TEME 3aHSITHSI.

e A o e

[IpakTnueckoe 3ansTue 9
Tewma: ['eonornueckue konueniuu. KocHoe BemecTBo 3eMiaun
[1nan:

[1nanera 3emus.
OO6mrast xapaKTepUCTHKA TIAHETHI.
['eonoruueckoe BpeMs U reojioruueckasi mKaia BpeMeHH.
Crpoenue 3emnn. Puznueckre 000JI0UKH.
DBOJTIOLHS 3eMJTH.
JIBrxeHrne KOHTHHEHTOB. KOHIIeIHs TEKTOHUKH TUTOCPEPHBIX TUIHT.
Kocmuueckue putmbl 3emiiu.
Konnermmu pa3Butus reocepHbIx 00004ek (uctopus arMochepsl, ruapocdepsl u ap.).
9. BynkaHbI ¥ 3eMJIETPSICEHHUS.
10. IIpupoaHsie pecypchl 3eMIIM U OXpaHa OKPYIKAKOIIEH Cpe/bl.
11. YcrHbiit onpoc (cobecenoBaHue MO BOIPOCAM).
12. 3amura CTpYKTYPHO-JIOTHYECKUX CXEM U TAOJIHII 10 TEME 3aHSTHSI.

XN R

[IpakTnueckoe 3anstue 10
Tema: [IpoucxoxkaeHre U DBOIIOLHNS )KU3HU
[1nan:
1. OCHOBHBIE KOHLIEIIIIMU TIPOUCXOXKIEHUS )KU3HU. TEOpUM 3ap0oXKIACHUS KU3HU.
2. Dranpl OMOXUMHUYECKOM IBOMIONNU. [ €OXpOHOIOTHYECKAsi UCTOPUSI Pa3BUTHs 3eMITH, OOIIas
XapaKTEepPUCTHUKA HTAIIOB.
3. Tlepexon OT OMHOKJIETOYHBIX K MHOTOKJIETOYHBIM (hopmam. CBOWMCTBA KHUBOTO BEIIECTBA.
CaoiicTBa knetku. [Ipenens! Ku3HU.
4. CTpyKTypHBIE YpPOBHH OpraHHM3alMM >KUBOM MATEPHUHU: MOJICKYJISIPHO-T€HETHYECKHIA,
KJICTOYHBIN, OHTOT€HETUUECKUH, MOMyJIALIMOHHO-BUI0BOI, OMOr€0IeHOTUYECKHIA.
5. buonormyeckas »sBomouud. Ponb Npokapuor M AyKapuoOT. OBOJIOLMOHHOE YYEHUE.
OCHOBHBIE TOJIOKEHUS CUHTETUYECKOU TEOPHUH.
6. DneMeHTapHbIe SBJICHUS U (PAKTOPHI SBOIONMH (MOMYJISIMS, U3MEHEHHE F€HOTUITUYECKOTO
coctaBa, TeHO(POHA, (AKTOPhl - MYTAUOHHBIK TNPOIECC, BOJHBI JKU3HHU, HW3OJIALUS,
€CTECTBEHHBII OTOOP U €ro BUJIBI).



7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).
8. 3ammuTa CTPYKTYPHO-JIOTHUECKHUX CXEM U TaOJIUII TT0 TeME 3aHATHS.
IIpakTnueckoe 3ansarue 11
Tema: Konmennun reHeTUKH

[Lnan:

1. BO3HMKHOBEHHE W pa3BUTHE T'E€HETUKH. [eHeTMKa — Hayka O HACIEICTBEHHOCTH U
U3MEHYHUBOCTH.

2. Crpyxkrypa monekynsl JJHK. Xumudeckne oCHOBBI HacI€ACTBEHHOCTH.

3. Konuenuus renerndeckoro kona I'.I'amoBa.

4. T'eHHbl€ U KJIIETOYHBIE MEXAHU3MBI.

5. Myrauuu ¥ ux BUIBI.

6. T'eHHas wuHXEHepus, €€ BO3MOXHOCTM M THepcrnekTuBbl. [IpoGieMbl reHeTHyeckoit
UHXEHEPUHU.

7. OBOJIOLIMOHHAS TEOPHS B CBETE€ COBPEMEHHBIX JOCTH)KCHHI IT'€HETHUKH.

8. T'eneTnueckas nmporpamma 4yeioBeka U IpUpoaa HHTEIUICKTYaJIbHBIX CIOCOOHOCTE.

9. VYcrHbIi onpoc (cobecemoBaHne MO BOIPOCaM).

10. 3amuTa CTPyKTYPHO-JIOTHYECKUX CXEM U TaOJIUI] 10 TeME 3aHSTHS.

ITpakTueckoe 3ansaTue 12
Tema: AHTponIOTeHE3
[Lnan:

MecTo yenmoBeKka B CHCTEMATHKE JKUBOU TIPUPOIBI.

HcTopuyeckre aclieKThl MPOUCXOXKICHHS YeJIOBeKa.

[TonoxeHnne venoBeka B CHCTEME KUBOTHOTO MHpA.

[Tcuxodusnonorunyeckre 0cooeHHOCTH yenoBeka. Meiuienue. Peus. Co3HaHue.

AHTponoresnes.

Buonoruueckoe u couanbHOE B ICTOPUYECKOM Pa3BUTHH YENIOBEKA.

buonoruueckoe 1 coranbHOE B OHTOTEHE3€ YEJI0BEKa.

DneKTpruecKas akTUBHOCTb MO3Ta U YU€HHE O OUOTIOJISX.

EBrenuka — Bo3MoxHOE Oy ryiee yemoBedecTBa?
. YcTHBIH ompoc (cobeceoBaHue IO BOIPOCaM).
. 3ammmTa CTPYKTYPHO-JIOTHYECKUX CXEM U TAOJIHII 0 TEME 3aHSITHS.

ITpakTnueckoe 3anstue 13
Tewma: BzaumopeiicTBrue mpupo sl U 001IeCTBa
[Lnan:

1. AHTpomnoconuoreses u (GOpMHUPOBAHHE TIO0ATHEHBIX SKOJIOTHIECKHUX MTPOOIIEM.
2. buocdepa - xuBas obomouka 3emmu (3. 3rocc, 1875 r.). Yuenne o O6mochepe (B. U.
Bepnaackuit). Ctpoenue u rpanuiibl 0uocdepsl. buoreoxummueckue GpyHkunu 6uocgepsl.

SIS0k WD =

—_ O

3. Pecypcsl npupoabl 1 UX BO30OHOBIISIEMOCTb.

4. Hoocdepa u Texnochepa. HayuHo-TexHUYECKUI POTPECC, IEPCTICKTUBHI PAa3BUTHS.

5. TI'moGasibHbIE HKOJIOTHYECKUE TPOOJIEMBI, ITyTH BBIX0/1a U3 KPU3HCA.

6. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).

7. 3ammra CTPYKTYPHO-JIOTHUECKUX CXEM M TAaOJUII 110 TeMe 3aHATHSI.

OO0pa3ubl cpeAcTB AJI1 NPOBeAeHUS TEKYIIEero KOHTPOJIs

1. O0pa3ubl TECTOBBIX 3alaHUI 10 KypCy

Mopnyas 1.

1. EcrecTBO3HAHHEM HA3BIBAIOT:

1) KOMIUIEKC HAayK O MPUPOJE;

2) CHUCTEMY 3HAHHMI O €CTECTBEHHOHAYYHbIX OCHOBAX TEXHOJIOTHU;

3) crcTeMy 3HaHUH 0 popmax oOLIECTBEHHON KHU3HH;

4) METO/ MMOJTy4YEHUs 3HAaHUH.
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2. OCHOBHOII KOHIIeNIMEeH COBPEMEHHOI0 eCTeCTBO3HAHMS He AABJISIeTCS Ues:

1) pa3BUTHA 00IIECTBA, UMEIOIIETO 1IeJb MOJy4YEeHUsI MaKCUMaIbHON IPUOBLIY;
2) HKOJIOTU3ALUH TUIAHETHI;

3) €IMHCTBA HBOJIFOIIMY YeJIoBeKa U BeeneHHoi;

4) CaMOOPTaHU3AIMH JFOOBIX OTKPBITHIX CJIOMXKHBIX CUCTEM.

3. He oTHOCHTCSH K MAKPOMUPY:

1) MUD, COU3MEPUMBII C pa3MepaMH YE€JI0BEKa,

2) MHUD, I'/Ie€ BO3MOXKHO TIO3HAHHE ITyTEM HEMOCPEACTBEHHOTO HAaOI0ICHHS;
3) MUD 3B€3]] KOCMOCa;

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

4. CTpyKTypHbI€ YPOBHHM OPIraHHM3AalUHM IPHPOJBI:

1) MU YeJIOBEKa U MUD KUBOTHBIX;

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

3) Mera — Makpo — MUKPOMHUPBI;

4) MU KUBOTHBIX U MUDP PaCTEHHH.

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

1) [I03HaHUE B KOTOPOH B MPUHIUIIE HEBO3MOKHO;

2) MUD IIJIAHET, 3BE371, 3BE3JHbIX CHUCTEM, TaJIaKTHK;

3) KOTOpasi HOJYMHSAETCS 3aKOHaM KBaHTOBOI MEXaHUKU;

4) 4aCTh MaTEPUAIIBHOIO MUPA HEKUBOU IIPUPOJIBI.

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

1) OTBEYAroIIas 3a BOSHUKHOBEHUE CTUXUHHBIX O€ICTBHIA;

2) 0 KOTOpOM YEJI0BEYECTBO 3HAET MEHBILIE BCETO;

3) r7ie BO3MOXKHO TIO3HAHKE MTyTEM HENOCPEJICTBEHHOTO HaOI0ICHHS,;
4) MU 2JIEMEHTAPHBIX YaCTHIL], aTOMHBIX sJI€p, AaTOMOB.

7. Mup 00beKTOB, B KOTOPOM NMPOCTPAHCTBEHHbIE BeJJMYUHBbI BHIPAKAKOTCH B
MHJLJIMMETPax, CAHTUMETPaX U KHJIOMeTpax, a BpeMs B CEKYHJIaX, MUHYTaX, 4acax, roaax
—3T0 .

8. CoBOKynmHOCTHL NpHEMOB W ONepanuii NMPAKTHYECKOI0 M TEOPeTHYeCKOro OCBOCHHS
el CTBUTEJILHOCTH HA3bIBaeTCs .

9. Hay4yHble MeTOABI MIO3HAHUS JAeJIATCS HA:

1) TEOPETUYECKHE U MaTEMaTHYECKUE;

2) MaTEMaTUYECKUE U MOJIENbHBIE;

3) SMIUPUYECKUE U TEOPETUUECKHUE;

4) MOJIETIbHBIE Y AMIIUPUUECKHUE.

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

2) IUaeKTUYeCKU 1 MeTau3nueCcKUii;

3) SMIMPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUUECKOTO YPOBHS MO3HAHMUSL.

11. K o0meHay4HbIM MeTOAM SMIMPHYECKOT0 YPOBHSI O3HAHUS OTHOCATCS:
1) Ha0JI0/IeHUE, SKCTIEPUMEHT U U3MEPEHHE;

2) bopmanu3zays, UHAYKIUS U I TyKIHS;

3) a0bCTparupoBaHue U HICATU3AIINS;

4) MeTapU3MYECKUI U AUATEKTUYECKHH.

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

2) JKCIIEPHUMEHT;
3) WJeanu3alus;
4) U3MEpEHHUE.

13. AOcTparupoBanmue, HJeaJIW3anMs, MBICJICHHbIH JKCIEPUMEHT, dopmanu3anus,
HHAYKIUA U JCAYKIUA - ITO oﬁmeﬂaquﬂe METOAbI YPOBHA IMO3HAHUSA.
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14. K o01meHay4YHBbIM MeTOIaM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCSATCH:

1) HaOJI0JICHUE U DKCIIEPUMEHT;

2) aHaJIN3 U CUHTE3;

3) aOCTparupoBaHue U HICATU3AIINS;
4) MeTapU3nIECKUil.

15. O0meHay4YHbIe METOABI SMIIMPUYECKOI0 U TEOPETHYECKOI0 YPOBHS IIO3HAHUS:
1) UHAYKIUA U JeTyKIUs;

2) abcTparupoBaHue;

3) aHaJN3 U CUHTE3;

4) HaOJI0JICHUE U N3MEpPEHNE.

16. Uupyxuus — 310:

1) YMO3aK/II04YEeHHE TT0 aHAIOTHH;

2) YMO3aKJIFOUE€HUE OT YaCTHBIX (PaKTOB K OOIIEH THIoTe3e;
3) m000€ YMO3aKITIOUEHHUE;

4) YMO3aKJIIOUE€HHE OT OOIIEro K YaCTHOMY.

17. Meroa, HCHOJb3YIOUIIUA CUMBOJIUKY, I[O3BOJAKIIMNA OTBJIEYbCS OT HU3YYEHUS
peajJbHbIX 00BEKTOB M ONEPHUPOBATH HEKOTOPHIM MHOKECTBOM CHMBOJIOB HAa3bIBaeTCS

18. In¢pepennnanmus HAyKu — 3TO mpouecc:

1) CUHTE3a HayK;

2) 00bETMHEHNUS HAYUYHBIX JIUCIHILINH;

3) B3aWMOIIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMs OT/IEIBbHBIX 00JIaCTel HAYKH.

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

2) Apucroreins;

3) Amnaxcarop;

4) JleMOoKpHuT.
20. OCHOBOMOJIOKHUKOM KJIACCHYECKON MEXAHUKHU ABJIACTCH:

1) OWHIITENH;
2) Makcsen,
3) I'eiizenOepr;
4) HerotoH.
21. B pamkxax MexaHu4ecKOH KapTHHBI MUPa MaTepHsl — 3TO:
1) JUCKPETHOE BEILIECTBO;
2) oJe;
3) BEILIECTBO U TI0JIC;
4) COCTOSIHHE ITyCTOTHI.
2. Pa3palborka y4eOHOI0O MHHH NPOEKTa. Yyammmucss 3a  BEChb CEMECTp

paspabarbiBaeTCs OJMH Yy4YeOHBIM HCCIEI0BAaTEIbCKUM MUHH IPOEKT, TeMa KOTOPOro
BbIOMpaeTcsi O0yyaromMMmcsi Ha IEepBOM  IMPAKTUYECKOM 3aHSITHMU. JIaHHBIA  TPOEKT
IpeJocTaBiseTcsl B BUJE: pedepara, Mpe3eHTalu; U Ipyu He0OXOAMMOCTH COOTBETCTBYIOIINX
BUJICO(PParMEeHTOB.
[IpumepHas cxema IpeaIoaraeMoro UCCIe0BaHMs.

1. Be16op TeMsl

1.1. AKTyanbHOCTh BRIOpaHHOU TeMBbI (4-5 TpeIoKeHHH);

1.2. ChopmynupoBath TEMY U ONPEACTUTH 3a7a4l UCCIIECIOBAHNS;

2. M3yuenue nurepaTypsl O HHTEpeCyIolel npodieme

2.1. Ucropus pa3BUTHS JAHHOTO BONPOCA B ECTECTBO3HAHNY,

2.2. Ilo3unuu pasnuyHbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
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2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKass OLEHKA €CTECTBEHHOHAYYHOMU
uHbopMalMuu 1O JaHHOW TeMme, conepxaumieiict B CMMU, pecypcax Wurtepnera, B
COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tpancdopmanusi MaTeprasa, O3BOJISIONIAs CBECTH CIIOKHOE K MPOCTOMY;
3. 3akioueHHe.
[IpumepHas TeMaTHKA 1JIS1 IOATOTOBKYU NPOEKTOB:
OCOoOEHHOCTH HAYYHO-TEXHUYECKOH PEBOIIOIUH.
Crnenmduka HayIHBIX PEBOJIIOIUI M HAYYHBIE peBOTIONNH B XX B.
®dusnueckas kaptuHa mupa (MKM u D/IKM).
[Ipoucxoxaenue, pa3BUTHE U BUJIbI MATEPUU.
IIpupona Mmukpomupa.
OcHoBHble nonoxennss CTO n OTO u ux posb B COBpEMEHHOM €CTECTBO3HAHUH.
Pa3BuTHe npencraBiaeHuil 0 IPOCTPAHCTBE U BPEMEHHU.
SAnepHas sHepreTHka.
9. XapakTepuCTHKa OCHOBHBIX (PU3UYECKUX CUJI U B3aUMOJICHCTBUI.
10. Konuenuuu camoopranuzanuu. CHHEpreTuka.
11. I'mnore3sl npoucxoxaeHus BeeneHHON.
12. PoxxneHrie v 9BOJIONMS TaJaKTHK.
13. J)Kusnb 3Be31 Bo BeeneHHOIM.
14. ConHeuHas cuctema u €€ MPOUCXO0KICHHE.
15. Ilnanera 3emis.
16. BynkaHbI ¥ 3eMJIETPSICEHUS.
17. Onpenenenue >xU3HMU.
18. I'nnoTessl 0 NPOUCXOKACHUH KU3HH HA 3eMIIe.
19. )Kuznb. DTansl pa3BUTH )KU3HU HA 3eMJIE.
20. 'eneTrKka 1 MEXaHU3M BOCIIPOU3BOJICTBA KU3HMU.
21. MyTaiuu 1 uX BUJIBIL.
22. I'enHas MHXXEHEPHUs], €€ BO3MOKHOCTH U NIEPCIIEKTUBBI.
23. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCX0XKIECHNUHU U 3BOJIIOIUH YEIOBEKA.
24. Yyenue B.U.Bepuanckoro o 6mocdepe.
25. Konnenuus Hoochepsl U ee HAydYHOE 000CHOBaHUE.
26. 'mo6asibHBIE HKOTOTUYECKHE TTPOOIIEMBI.
27. Dtrdeckue npoOIeMbl HAyKH.
28. Ponb ecTecTBEHHOHAYYHBIX 3HAHHUM B pa3BUTUH COBPEMEHHOTO O0IIECTBA.
29. CTy€HT MOXET TMpeUIOKUTh COOCTBEHHYIO TEMYy HCCIEIOBaHHS B paMKax TeM
JTUCLMIUINHBI, 3apaHee 00CyAUB TEMY C MPENOoJaBaTEeIIEM.

XN R =

Oo0pa3ubl BOIPOCoB sl co0ece0BAHNS HA MPAKTHYECKUX 3aAHATHAX
Tema: UcTopus pa3BUTHA €CTECTBO3HAHMS.
Kpatkas uctopus pa3BuUTHs €CTECTBO3HAHUS
OrnpezienieHue MOHATUS €CTECTBO3HAHUE.
Ucrtopwust pa3BUTHS €CTECTBO3HAHKS HA COBPEMEHHOM dTarle.
Oc00EHHOCTH COBPEMEHHOTO €CTECTBO3HAHMUS.
XapakTepHble 4YepThl HAYKH.
OTnnums HaAyKH OT ApYTrUX oOjacTel 4YemoBeUeCKON AeSITeTbHOCTU: KyIbTYpPbl, PEIUTUH,
bunocodpun.
[IpoTuBOpeuns: COBpeMEHHON HAYKH.
CBsi3b HAYKH M TEXHUKH B COBPEMEHHOM MHpE.
Onpenenenue nousitust HTP.
10 Bozneiicteue HTP Ha xu3Hb o01iecTBa.
11. BozneiictBue HTP Ha MupoBo33peHue Jiroei.
12. Orpunatenbusie nocnenctsust HTP.

A

0 00
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13. 3nayenue Hayku B snoxy HTP.

Tema: OcHOBBI MeTO0/10THH HAYKH. OCOOCHHOCTH €CTECTBEHHOHAYYHOI'0 N03HAHMS.
YpoOBHM eCTeCTBEHHOHAYYHOI'0 ITO3HAHMS.

Yo 3HAYNT, YTO MHUp NO3HABAEM?

AOCOMIOTHA MITH OTHOCUTEJIbHA HAayyHast UCTHHA?

Kax cooTHOCHTCSI Hayka ¢ OOBIJICHHBIM 3HAHUEM?

KakoBa cTpykTypa Hay4YHOr0 MO3HaHUA?

Kak coOTHOCATCS SMIIUPUYECKUIN U TEOPETUYECKU YPOBHU MO3HAHUSA?

YeMm oTnnyaercss HaOMIOIEHHE OT HKCIIEpUMEHTA?

KaxoBa posip Hay4HBIX IOHATHNA U TEPMUHOB?

[TpuBeauTe mpuMepsl BCEOOINX, OOIICHAYYHBIX U KOHKPETHO-HAYYHBIX METO/I0B?
HazoBuTe sMnupudeckre U TeOpETHUECKUE METOIBI.

10. Yro Takoe ecTecCTBEHHOHAay4Hasl KapTUHA MHUpa’?

11. Yo Takoe Hay4HbIN MeTOA?

12.  KakoBO CTpO€HHME HAy4YHOT'O 3HAHU?

13. YeM METOIOJIOTHSA OTIIMIAETCS OT METOUKHU?

14. Yem npeamer ucciae0BaHUs OTIMYAETCA OT 00BbeKTa?

15. Yro Ttakoe Hay4HbIN (akT?

16. Kakue cymecTByrOT METOABI IPOBEPKU HAYYHOI'O 3HAHUA?

Tema: CTpyKTypHbIe YPOBHU M CHCTEMHAsl OPraHU3alusi MaTepuH.

1. Kak u3MeHsAnMch mpejicTaBieHUs] O CTPOEHHM aroMa (Mojelb ToMCOHa, IUlaHeTapHas
MO/IeJb, CyTh OMBITOB Pesepdopmaa)?

2. MoxHO 1 ¢ momouibio Teopur bopa 0OBSICHUTH CTPYKTYpy aTOMOB BCEX 3JIEMEHTOB
Tabiuel MeHneneesa?

3. Kak BbI cebe mpexacraBisgere MUKpoOoOBeKT? Kak MOHMMAaTh KOPITYCKYJISIpHO-BOJHOBOM
JTyanu3m?

4. Kaxue skcriepuMeHTHI 10Ka3bIBalOT CYIIECTBOBAHUE BOJHOBBIX CBOMCTB Y MMKPOYACTHUIL
Marepun?

5. Uro Takoe BOJHOBas (YHKLUS, B ueM ee cMbici? CyIiecTBYIOT JM BOJHOBBIE CBOHCTBA
YaCTHULl OTJIEIBHO OT KOPITYCKYJISIPHBIX ?

6. KakoBo conmep:kaHue NpUHIMIIA HEONpENEIeHHOCTH? B dueM 3akirodaercs pa3inuyue B
ONHUCAaHUU TOBEACHUA KJIACCHUYECKUX U  KBAHTOBbIX 00bekToB? Iloyemy mnpuHIMI
HEOIPEeIEHHOCTH CITYKUT (PYyHIAMEHTOM KBaHTOBOI MEXaHUKHU?

e AU

A

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

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

0. [TpuBenuTe KIaccuHUKAIUIO dTIEMEHTAPHBIX YACTHII.

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

Tema: Ousuyeckass KapTHHA MHPA.

UTto Takoe «eCcTeCTBEHHOHAYYHAass KapTHHA MUPa»?

Kaxkast Teopust IeXKUT B OCHOBE MEXAHMUECKOM KapTHUHBI MUpa?

KaxoBel nprunnel kpymenus MKM?

Kaxoit HOBBIN BKJIa/ B KAPTUHY MUPA BHOCUT 3JIEKTPOMArHUTHasi TEOpHs?

KT0 1 Korma cozgan 3JeKTpOMarHuTHYIO TEOPHIO TOJISI?

Kaxk paccmatpuBaroTcs noHsTus BpeMenu u npoctpanctsa B MKM? KakoBo conep:xanue
KOHIICTIIINH a0COMIOTHOCTH (PU3MUECKOTO MPOCTPAHCTBA U BPEMEHU?

7.  Tloyemy Teopusi OTHOCUTEIBHOCTH TaK Ha3bIBaeTCA?

8.  ITlouemy CTO moctynupyeT NOCTOSTHCTBO CKOPOCTH CBETa?

9.  *Kak u3MeHsieTcs XapakTep BpEMEHH B JIBIDKYIICHCS U TOKOSIICHCS] MHEPIIHATbHBIX
cuctemax orcuyeta? OOBSICHUTE, HCXOS U3 ATOTO, MAPATIOKC OJIM3HEIIOB.

14

ANl S



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

11. KakoBo conepxanue riagHoro npuauuna OTO.

12. Oxapakrepusyiite QpyHIaMEeHTATBHBIC €CTECTBEHHOHAYYHBIC TIOHATHS: MaTEPHsI,
MIPOCTPAHCTBO, BpEMsi, B3aUMOJICUCTBHE.

Tema: Konuenuuu BO3HUKHOBeHUs1 M pa3BuTus BeesenHoit

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoiierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HYXHBI TaJaKTUKHU U 3BE3/b17

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

Kaxue nponeccol unyT B Heapax ['anaktukn?

KakoBbI OCHOBHBIE KOHUENIUU TPOUCXO0KICHUS 3BE3AHBIX CUCTEM?
KaxkoBo ctpoenue 3emnn?

KaxkoBa ctpyktypa 'anaktuku?

TeMa' Xumuyeckue npeodpasoBaHus BellecTBa.

UTo n3yyaeT XMMHS U KaKHe OCHOBHBIE METO/Ibl OHA UCIIOIb3YeT?
KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

Kaxkas cBs13b cyliecTByeT Mex,ly aTOMHBIM BECOM U 3apsAJI0M sifjpa aroma?
KT0 1 xorma npeioxuin TeOpuo XUMHUYECKOTO CTPOCHHUSI BEIeCTBa?
Ot xakux (GakTOpOB 3aBUCAT CBOWCTBA BEIICCTB?

OT 4ero 3aBUCHUT TMHAMHUKA XUMHUYECKUX MPOIECCOB?

Kaxkue BemiecTBa Ha3bpIBalOT KaTajn3aTopaMu?

Kaxkyto posb urpaert katajius B 3BOJIIOIUN XUMHUYECKUX CUCTEM?
OnuummTe OCHOBHBIE XMMHUYECKHE 3aKOHBI M HUX MPAKTUYECKOE HCIIOJIb30BAHUE
XUMHYECKON TEXHOJOTHH.

10. Baiie nonumanue npo0iaeMbl «XUMUS U SKOJIOTHS.

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

Kaxkue mpo0aemMbl n3ydaroT HayKu o 3emiie?

KakoBa coBpemeHHas kiiaccupukanus HayK o 3emiie?

Kaxkwue riaBabIe (6a30BbIe) reocdepsl 3emiau Bam n3BecTHbI?

Kakue Bropuunbie reocepsl CymecTByOT?

KakoBbI TeHIEHIINM COBPEMEHHOM Teorpapuieckoil HayKu?

Kaxkue ydenbie BHECTH 3HAUNTEIBHBIN BKJIA]] B pa3BUTHE HAyK O 3emiie?
TeMa' ®enomen xu3nu. [IponcxoxkaeHue v IBOTIONUSA JKU3HH.

Kakue HarmpaBieHus pa3inyaoT B COBpeMEHHOM Ononorun?

KakoBsl 3a1aun Ki1accuueckoit ouonorun?

Kaxkue 3aauu cTosIT nmepes dBOIOIMOHHONW OHOJIOTHEH?

Kakue npo6iemsl pemaer Gpu3nko-xumuaeckast Ononorus?

Kakwue nposiBieHus ®U3HU U3ydaeT coOBpeMeHHas Ouosorus?

B uéM cx0/1CTBO U OTJIMYUS SBOIOIMN HEXKUBBIX U KUBBIX TeJ?

Yem oTauyaeTcs )KMBOE OT HEXKUBOTO?

TeMa' KoHuenuuu reHeTuKH.

N L AW~

Wbk W=

SRS SI

NO LR W

1. KakoBbl KOHIETIIIMY TPOUCXOKICHUS )KU3HU Ha 3emiie?

2. Uewm otnmuuaercs JJHK or PHK?

3. Yro Takoe reH?

4. UYem 3aHMMaETCs T€HHAsl HHKEHEpUs?

5. Kakoii BkJ1aJ1 B TEOpHIO BOJIIOLIMM BHECIA T€HETUKA?

6. KaxoBa Mmozaens npoucxoxaenus xusHu A.M. Onapuna?

7. Urto Takoe 0011ast TeopHst SBOJIIOIHH?

Tema: AuTponorene3. Kakue pa3aenbl BKItodaeT B ce0si COBpeMEHHas aHTPOIIOJIOTHs?
1. Kakwue 3amaun pemaer coBpeMEHHasi aHTPOIOJIOTUs ?

2. UTo NOHUMAIOT MO/ AHTPOIOTEHE30M?
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3.
4.
3.

B ueM cymHOCTh aHTPONOJIOTUYECKOTO MPUHLIKIIA?
KakoBa nocienosateibHOCTh CMEHEI BUIOB CEMENCTBA TOMUHU?
Yro Takoe OMOIOTHYECKUIT BUAI?

Tema: B3aumopeiicTBue NpupoabI U 0011eCTBA.

1. KaxoBb1 ocHOBHBIE BBIBOIBI yueHUs BepHaackoro o 6uochepe?
2. KaxoBa posnb UBbIX Opranu3mMoB Ha 3emiie?
3. B dem nposiBasieTcs reosioruueckast 1esITEIbHOCTD JKUBBIX OPTaHU3MOB?
4. W3 kakux 37€eMEHTOB CKJIabIBaeTcs Ouocdepa?
5. KaxoB BemecTBeHHbIN cocTaB 6uochepsi?
6. Kakue ¢pynkumu BeimonHsieT 6uocdepa?
7. Y10 Takoe KOHIIEIINS KODBOJIIOIHI?
8. Kakue y4yeHble BHECIIM 3HAYUTENBHBIN BKJIA]] B pa3BUTHE YUeHUs 0 Ouocdepe?
9. Yo n3yuaer s3xosnorus?
10. KakoBa cTpykTypa COBpEMEHHOM 3KOJIOTUU?
1. KakoBbI 0OCHOBHBIE 3aKOHOMEPHOCTH, CPOPMYITHPOBAHHBIE B SKOJIOTHHU?
12. Kaxne ocHOBHEBIE YKOJIOTHYECKHE HpOGJIeMBI CTOAT MEPCA YeJIOBEUYECTBOM?

5. YueOHo-MeTOAMYeCKOe o0ecnieyeHne M IVIAHNPOBaHNE CAMOCTOATE/ILHOH PadoThl
CTYAECHTOB.

Tabmuma 3
Ne Temsbl ®opmbl CPC, BkirOYast TpeOOBaHMS K HOATOTOBKE K 3ITHATHAM
TEMBI

1 2 3

1 OTansl pa3BUTHL 1) Usyuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
€CTECTBO3HAHUS cxeM, Tabmwi s cucreMarh3amuu ydeOHoro marepmana. 4) IloaroroBka k

TECTHPOBAHUIO TI0 TEME.

1. HoaroroButs rpaduueckoe H300paKCHUE CTPYKTYPhl TEKCTa (CXeMy) IO
Bompocy: «BHYTpeHHssI CTPyKTypa M KiacCH(HKAIMs COBPEMEHHBIX HayK»
(coctaButs cxemy «Knaccudukaius Hayk» W PAcKpbITh XapaKTEpHBIC YCPThI
HayKH (CHCTEMHOCTb, JOCTOBEPHOCTh, KPUTHYHOCTh, OOILIE3HAYHMMOCTb,
MPEEMCTBCHHOCTD, IIPOTrHO3UPOBAHHOCTD, JACTCPMUHUPOBAHHOCTD,
(parMeHTapHOCTh,  YYBCTBCHHOCTb,  HE3aBEPIICHHOCTb,  PAIlMOHAILHOCTD,
BHEMOPAIFHOCTH, 00€3TMICHHOCTD, YHUBEPCAIEHOCTE | JIP.).

2. [MogrotoBuTh HOKIaA 1O Bompocy: «Hayka: 6iaro mim 31m0?».

3. BeimumuTe, B Kakod MEpHOM pa3sBHTHS €CTECTBO3HAHHUS, U B KAKHX O0JIACTSIX
paboTtanu kakue yueHble (0popMuTh B BUE TaOJIHIIED).

2 OCHOBBI METOJIOJIOTHU 1) Usyuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
HayKH cxeM, TabiMI Ui cucTeMarnsanuu ydeOHoro marepuaina. 4) IloaroroBka k

TECTHPOBAHUIO TI0 TEME.

1. ToxmroroButh Tpaduyeckoe H300paKEHHWE CTPYKTYPhI TEKCTa (CXeMy) II0
BompocaM: A) «CTpyKTypa eCTeCTBEHHOHAay4YHOro No3HaHus»; b) «Ctpykrypa
HAyYHOT'O HCCIICIOBAHMSD.

2. IlpuBecTr MpUMeEp €CTECTBEHHOHAYYHO!H TEOPHH M MPOAHATM3UPOBATh: KaKUe
(baKThl, THIOTE3BI JISKAT B OCHOBE 9TOW TEOPUH; KaKie HayYHbIC MOJICIH, 3aKOHBI
(vactHble, QpyHIaMEHTAIBHBIE) UCTIONB3YET 3Ta TEOPHsL; KAKOBBI NO3HABATEIILHbIE
BO3MOXKHOCTH ATOW TEOPHH.

3 CrpykrypHble ypoBHH 1 | 1) M3yuenne marepuana. 2) Bremmonnenue 3amanuii cemunapa. 3) CocTaBieHue
CHCTEMHas OpraHM3alus | cxeM, Tabiwi Uil cucreMaru3amuu ydeOHoro marepuana. 4) IloaroroBka k
MaTepHu. TECTUPOBAHUIO TI0 TEME.

1. ToaroToButh Tpaduyeckoe H300paKEHHE CTPYKTYPBI TEKCTa (CXeMy) IO
BorpocaM: A) «CTpPyKTypHOE CTPOCHHE MATepPUATbHOTO MUPa» M MOKAKHTE B
Hell CTPYKTYpHYyIO Hepapxuto o0bekToB; B) CocraBbTe cxemy, B KOTOPYIO OBl
JIOTUYHO YKJIAABIBAJIHMCH BCC (bOpMI)I CYHIECTBOBAHUA MATCPHU.

4 | Ouznueckas KapTHHA 1) U3yuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CoctaBieHue

MHpA. cxeM, Tabmwi s cucreMarh3anmuu ydeOHoro marepuana. 4) IloaroroBka k
TECTHPOBAHUIO TI0 TEME.
1. IIoAroTOBUTH COOOIICHHS IO BOITPOCAM:
A) «IloHsTHE IPOCTPAHCTBA K BPEMECHUY;
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b) «IIpoctpancTBo u Bpemsi B CTOw;
B) «OTO o npocTpaHCTBE U BpEMEHMY.

Konunenmmu
BO3HUKHOBEHUS H
pasButus BeceneHHOH.

1) Nzyuenne matepuana. 2) Beimonnenne 3anannii cemunapa. 3) CocraBieHue
cXxeM, TabJuII 1S cucTeMaTu3anuy yueoHoro Matepuana. 4) IloaroroBka k
TECTUPOBaHUIO 10 TeMme. 5) [TonroroBka MUHU-TIPOEKTA 110 TeMe (OKJIaa,
MIPE3CHTALNN).

XUMHUYECKHE
peoOpa3oBaHus
BemiectBa. KocHoe
BEIIECTBO 3EMIIH.

1) U3yuenne marepuana. 2) Bemonnenue 3amanuii cemunapa. 3) CoctaBineHue
cxeM, TabiMI il cucTeMarusanuu ydeOHoro marepuaia. 4) IloaroroBka k
TECTUPOBAHUIO IO TEME.

1. TIpuBecTn KOHKpETHBIE MPUMEpHI (YPaBHEHUS XHM. PEaKLIHi) OTpajkKaloIlie
CYTh: BIMSHHS TIPHUPOJBI PEarnpylollnX BEIIECTB HA CKOPOCTh XHM. PEaKIUH B
3aKOHE JIEHCTBYIOIIMX Macc; npasuia Banr-I'opda B XuM. KMHETHKE; TpUHONIA
Jle-IlaTensbe.

DeHOMEH KU3HU.
[Ipoucxoxnenue u
SBOJIIOIHNS KU3HH.
T'eneTuka.

1) Usyuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabmwm s cucreMaru3anmuu ydeOHoro martepuana. 4) IloaroroBka k
TeCTHpOBaHUIO MO Teme. 5) IloAroroBka MUHH-IIPOEKTa MO BOIPOCAM TEMBI
(mokmama, mpesenTtanuu). 6) VIcTopms pasBUTHS JAaHHOTO BOIIpoca B
ecrecTBO3HaHUM; 7) [lo3WIMU pa3sTUYHBIX YYEHBIX II0 JAaHHOMY BOIMpOCY; 8)
OueHnBaHNE JOCTOBEPHOCTH W KPHUTHYECKas OLIEHKAa E€CTECTBCHHOHAYYHOM
nH(oOpMannM 1Mo JaHHOW Teme conepxkameiics B CMU, pecypcax HUurepHera, B
COBPEMEHHOM MH()OPMAIIMIOHHOM NPOCTPAHCTBE B IIETIOM.

AHTpOnoreHes.
BsaumonerictBue
MIPUPOJIBI ¥ OOIIECTRA.

1) Usyuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabmwm s cucreMaru3anuu ydeOHoro marepuana. 4) IloaroroBka k
TECTUPOBAHUIO 10 TeMe. 5) IToaroToBka MUHH-TIPOEKTA (JOKIIaa, MPE3SHTAIIHH ):
Beinonsenue paboThl (MUHM HPOEKTA) BKJIIOYAET B CEOsl CIIEAYIOIIME JTallbl:
BBIOOp  TeMbl, M[OAOOP ¥  CHUCTEMATH3ALMI0  MAaTepHajoB  HAy4YHO-
HCCIICIOBATEIBCKON JINTEPATYPhI, BBICICHUE BAXKHBIX MOMEHTOB HCCIICIOBAHUIMA
Mo M30paHHOW TeMe, CaMOCTOSATENIEHOEC OCMBICICHHE CTCIICHH W3yYCHHOCTH WM
JMCKYCCHOHHOCTH  TPOOJIEMbI  HCCIACIOBAHHUSA, CAMOCTOSATCIbHBIA  aHAIN3
MaTepuaa, CTPYKTYPUPOBaHHE Marepuania, COCTaBJICHUE iaHa
CaMOCTOSITEJIbHOTO HCCIICAOBAHMUS, W3JIOKEHHE Marepualia B COOTBETCTBHU C
MYHKTaMHU IJIaHa U JIOTHMKOH Pa3BUTHS MbICIH, 0hOpPMIICHHE PabOThI.

6. [IpoMe:xxkyTOUHASI aTTECTAUSA 10 TUCHUILIMHE (MOIYJIIO)
6.1. OueHoyHble MaTepHaJbl JAJsl NPOBEJACHHS NPOMEKYTOYHOM aTTEeCTALMM 10

AUCHHUILIMHE (MOYJIIO)
dopma IpOMEKYyTOUHOM aTrTecTanuu — 3k3aMeH. [Iponenypa orieHMBaHNS TPOU3BOAUTCS
B (popMe yCTHOro oTBETa Ha BOMPOCHI MO JUCHUIUIMHE U MO PE3yJIbTaTaM BBIIOJHEHHUS 3a/laHUH
TEKYILEro KOHTPOJISL.
Bonpocsl k 3k3ameny

1. [Ipeamet u cTpyKTypa ecTecTBO3HaHUA. ECTeCTBO3HAaHNE KaK MepapXus HayK O IPUPOJE.
2. Hcropus ectecTBO3HAHUSA U €€ OCHOBHBIE DTallbI.
3. EctecTBeHHOHay4yHast U TyMaHUTapHas KyabTypbl. Crienuduka ecTeCTBEHHOHAY4YHOTO U

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

4. Hayunble MeTOBI ¥ KPUTEPUU HAYUYHOCTH.

5. CrpyKTypHBIE YPOBHHM OpPTraHHU3aLUU IPUPOIBL.

6. ®dusnueckre KapTUHbBl MHUpPA: MEXaHMYECKas KapTHHA MUpPaA; DJIEKTPOAMHAMHUYECKAs
KapTHHA MHUpPA; KBAHTOBO-II0JIEBAasl KAPTUHA MHPA.

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

anep. lloctynatel bopa. Crpoenue aromuHoro sjapa. KopmyckynspHO-BOJIHOBOM Iyaiau3m
BellecTBAa B MHKpooObekTax. [IpuHumn HeompeneneHHocTH [leifizeHOepra ©  NpUHLIUI
JOIIOJTHUTCJIBHOCTHU B KBAaHTOBOHM MEXaHHUKE.

8. dyHIaMEHTAJIbHBIE B3aUMOICUCTBHUS.

9. 3aKOHBI COXPAHECHUSI ¥ TIPUHIIATI CHMMETPUHA B €CTECTBO3HAHUH.
10. JluHaMuyeckue U CTaTUCTUYECKHE 3aKOHOMEPHOCTHU B IMPUPOJIE.
11. Ocuosasie ntosioxxennss CTO, OTO.
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12.
13.
14.
15.
16.
17.
18.

[Ipoucxoxnenue Beenennoit. Monens ropsyeit Beenennoii. UudnsmonHas Moienb.
Pacmupenue Beenennoit (kpacHOe cMeleHue).
Crpykrypa Beenennoii. Kpynuomacmrabuast oTHOpOJHOCTh BeerneHHOM.
CoBpeMeHHbIe NpeACcTaBIeHUs 00 IBOJIOLNHU 3BE3I.
YPpOBHU XMMHUYECKOI'0 3HAHHUS, dTAIlbl Pa3BUTHUS, TCOPUH.

[Tpunuun Bo3pactanus SHTponuH. GaKkTOPbl U peaKIMOHHAs CITIOCOOHOCTh BEIIECTB.
OOmast xapakrtepucTuka IaHeTsl 3emuis. ['eonormueckas mkana BpemMeHH. CTpoeHue

3emin.

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

Oposrorus 3emin. KoHienus TeKTOHUKH TUTOCHEpPHBIX TLTUT.
Onpenenenne )KU3HA. [ UIMOTE3bI O MPOUCXOXKICHUU KU3HU.

Teopun 3BONIOIUN OpraHudeckoro Mupa. MHorooopasue Gopm KU3HH.
I'enHble U KIIETOYHBIE MEXAHU3MEL. 3aKOHBLI MeHaes.
UYenosek — pusnonorusi, 310pOBbe, TBOPUYECTBO, IMOLIUHU, paOOTOCTIOCOOHOCTD.

Konnenuust  6uochepsl 1 HoOOChEpsI;

poOIEMBI.
Cunepreruka. Camoopranuzanus B KUBOM M HexxuBod mpupojae. Unen W.Ilpuroxuna,
I' Xakena, M.Diirena.

25.

6.2. Kpurepumn oueHMBaHUS KOMIIeTEHIM A

KOHIEHIINM 5JKOJoruu. [ 700anbHBIE 3KOJI.

Tabmnumna 4

Kapra kpuTepueB OlleHUBAHMS KOMIIETEHIIUI

No Kon u | Ungukaropsl O11eHOYHEbIE Kpurepuu ouieHuBanus
/Tl | HAUMEHOBaHUE AOCTHKCHHS MaTepuabl
KOMIICTCHIINH KOMIICTEHITHH,
COOTHECEHHBIE c
TUTAaHUPYEMBIMHU
pe3yJbTaTamMu
00yueHHUsI
1 YK-1. Crocoben | 3Haer 6a3oBbie | Bompock! k 3HaeT 0a30BbIC MOHATHS U KOHIICTIIHH,
OCYLIECTBIISATh MOHSTHS U | NPaKTUYECKUM cocrasisitoue ocHoy EHKM.
TIOUCK, KPUTHUYECKUH | KOHLEILNH, 3aHATHAM. lxana oyenusanus:
aHaJlu3 W CHHTE3 | COCTAaBIISIOIINE Bompocs! ans 61-75 % — ynoBuneTBopuTENbHO; 76-90
nHpOpMaIH, OCHOBY cobeceroBaHMs % — xopor1o;
NIPUMEHSTh €CTeCTBEHHOHay4HOH | Ha mpaktuueckoM | 91-100 % — otnuyHo.
CHCTEMHBIH TOAXOJ | KapTHHBI MHpa. 3aHSATHU YMmeer  OOBSCHUTH  SIBICHUS U
Ut peuieHust | Ymeer [MpakTrueckue MPOLIECCHI, MPOTEKAOIIE B MIPUPOJIE C
MOCTABJICHHBIX 33/1a4 | OCYLIECTBIISITh NOUCK | 3aJaHus HAay4YHOHW  TOYKHM  3pEHHs;  TOYHO
HEo0XoanMoi CaMOCTOATENBHON | NPENCTaBUTh  HAay4YHBIC 3HAHUS B
uHpopmanuu B | wactu CPC. yCTHOH ¥ muchbMeHHOHW  opme,
obuactu Bomnpocs! mis (hopMyITMpOBaTH PE3yJbTAT; MyOIHMIHO
€CTECTBEHHBIX HAyK | KOMIIBIOTEPHOIO | TIPEICTaBUThH COOCTBEHHBIE
coaepxaliencs B | WiH PE3yJbTATHI.
nH(pOpManOHHOM MHUCEMEHHOTO Ulxana oyenusanus:
NPOCTPAHCTBE U | TECTUPOBaHHUS. «3aumenoy - JIEMOHCTPHPYET
yMeeT  KpUTHYECKH | Y4eOHbIf MHHH- | NOHUMAHHE HUCCIENYEMON MPOOIIEMBI,
ee OLICHUBATh | IPOEKT. yueOHBIH TIPOEKT HOCHT
(Moxxer  pasnuyaTth | Bompocsr K | apryMEHTHUPOBAHHBIN Xapaxrep,
Hay4HbIE U | 9K3aMeHy opopmiieH B COOTBETCTBHHM  C
TICEBJIOHAYYHbIC TpeOOBaHUSIMH.
Hpe/CTaBICHUS 0 «He 3aumeHo» - HE CHOPMYIHPOBAHBI
MPUPOJIE). Henb W 3ajadd ydyeOHOH INpOEKTHOM

paboTsl, JIEMOHCTPHPYET HE
NOHMMAaHHE HCCIEAYyeMOH NPOOIeMBl,
MIPOEKT HOCUT HE apryMEHTHPOBaHHBIH

XapakTep, MMEIOTCS HEJOCTaTKH B
odopmiieHnn.
CriocobeH  OOBSICHUTH  TIPOIIECCHI,
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MPOTEKAONIMEe B MPUPOAE C HAyYHOH
TOYKH 3PECHHUSL.

lxana oyenusanus:

3aumeno - BEMOHCTPHUPYET TTOHUMaHNE
00Cy>XIaeMoi MpoOJIeMBbl, BHICKAa3bIBACT
COOCTBEHHOE CYXJICHHE IO BOIPOCY,

apryMEHTHPOBaHO OTBeYaer Ha
BOITPOCHI.
He 3aumeno — He TOHHMAaeT CyTb

paccmarpuBaeMoil  mpoOJembl,  He
MOJKET BBICKA3aTh THIIOBOE CYXKICHHE
10 BOIIPOCY, HE OTBEYAET Ha BOIIPOCHL.

7. YueOHO-MeTOoAMYecKOe U MH(POPMAIIMOHHOE o0ecTiedeHne JUCHUIITHHBI (MOIYJIA)

7.1 OcHOoBHas JquTeparTypa:

1. Py3aBumn, I'. 1. Konuenuu coBpeMeHHOTO ecTecTBo3HaHus: YueOHnuk / .M. Py3aBuH.
- 3-e m3a., crepeorurt. - Mocksa : HUL[ UHOPA-M, 2014. - 271 c. (Beiciiee obpazoBanue:
bakanaspuar). ISBN  978-5-16-004924-3. -  Tekct: »snexrtponnsii. -  URL:
https://znanium.com/catalog/product/454162. — PexxuM AOCTyMa: MO MOATHCKE.

7.2. lonoJIHUTeIbHASA JIUTepaTypa:

1. Pomanos, B. II. Konmeniun coBpeMEHHOTO €CTECTBO3HAHUSA.: YUeOHOE MOCOOue s
cryaentoB By3oB / B.II. PomanoB. - 4-e u3a., ucnp. u gomn. - Mocksa : By3oBckuii yuyeOHUK:
NHO®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snektpoHHbiii. - URL:

https://znanium.com/catalog/product/256937. — PexxuMm A0oCTyma: 1Mo MOAMHKCKE.

2. Octposckuii, D. B. KoHnenun coBpeMEeHHOTO eCTECTBO3HAHMS : yuel. mocodue / D.B.
OctpoBckuii. — Mocksa : Byzosckuii yueOnunk : UHOPA-M, 2019. — 141 c. — (Bsicmee
obOpasoBanue: bakanaspuar). - ISBN 978-5-9558-0593-1. - Tekct: anekrponnsiit. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: mo mojmucKe.

7.3 UHTepHET pecypchl:
He npenycmotpeno

7.4 CoBpeMeHHble npodeccuoHaJbHbIE 0a3bl JAHHBIX U MH(POPMALMOHHBbIE CIIPABOYHbIE
CHCTEMBbI:

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

2. 3HaHuyM - https://znanium.com/

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

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

5. MexBy30BcKas dekTponHast oudauoreka (M3B) - https://icdlib.nspu.ru/ (Tonpko B hunmae)
6. HarmonanwHas snexkrponHas oudnuoreka (HOB) - https://rusneb.ru/ (moaHOE UCTIONB30BAHUE
TOJIBKO B (hUTHAIIEC)

7. NBuc - https://dlib.eastview.com/

8.bubmmoreka Trom['Y - https://library.utmn.ru/

8. Ilepeyenr WHQPOPMALMOHHBIX TEXHOJOIHil, MCHOJIb3yeMbIX NPH OCYIIECTBICHUH
o0pa3oBaTe/IbHOIO NMpomecca Mo AMCUHUILINHE

[Mnardopma nmns snexTponHoro ooyyenust MicrosoftTeams.

becrulatHOoe TporpaMMHOe oOecneueHHe, YCTaHOBIEHHOE B ayIauTopusix: 7-Zip,
AdobeAcrobatReader, MozillaFirefox, OpenOffice.org.
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JIMIleH3MOHHOE TPOrpaMMHOE OOecledeHne, YCTaHOBJIEHHOE B aynuTopusax: Microsoft
Office 2003, Microsoft Office 2007, Microsoft Office 2010, Windows, Konctpykrop tectos 2.5
(Keepsoft).

9. TexHn4yecKue cpecTBA M MaTepPHAJIbLHO-TeXHMYECKoe o0ecneyeHue THCIUIIIMHBI

— VY4eOHBIC ayTUTOPHUU JUTS IPOBEACHUS JICKIIMNA U MPAKTUIECKUX 3aHATHH YKOMIUICKTOBAHBI
CHEHUAIN3UPOBAHHON MEOENBI0 U TEXHUYECKUMHU CPEJICTBAMH OOYUEHUS, CITyKAIIUMU ISt
npeicTaBieHuss y4yeOHOW uMHpOpManuu  OOJBIION  ayIUTOpPUH:  MYJIbTHUMEAMNHHBIE
ayJIUTOPUH, YKOMIUIEKTOBAHHBIE TAKMM 000pYy/0BaHHEM, KaK MPOEKTOP, JOKYMEHT KaMepa,
NPOEKIMOHHBIHN 3KpaH.

— Ilomemenus A CaMOCTOSATENBHOW pPabOTHl 00ydYarommxcsi (KOMIBIOTEPHBIE KIAcChl)
OCHAIIIEHbl KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOUEHHs K ceTH «HTepHeT»
U o0ecIieueHbl JOCTYIIOM K AJIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON Cpeie By3a.

— JlabopaTopuu, OCHaIICHHBIE JTA0OPATOPHBIM OOOPYIOBAaHUEM, Uil pealu3alliyd JTaHHON
JTVICIUTUIAHBI HE TIPETyCMOTPEHBI.
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