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1. IMosicHUTeIBLHAA 3aNMCKA

Lenpro ocBOEHMS NUCUMIUIMHBI «ECTECTBEHHOHayuyHass KapTHHA MHUPa» SBISETCA
(dhopMHUpOBaHKE TIPE/ICTABIICHUN O €CTECTBEHHOHAYYHON KapTUHE MUpPA KaK TJI00AIbHOW MOJIETH
MIPUPOJIBI, OTPAXKAIOIIEH ETOCTHOCTh U MHOTOOOpa3ue MHpa; CTAaHOBJICHHWE OOIICKYIbTYPHBIX
KOMITETCHIIMH ITyTeM pa3BUTHs 0A30BBIX €CTECTBCHHOHAYYHBIX 3HAHHM.

3agauud JMCUHMIJIMHBI: O3HAKOMHUTHCS C O0a30BBIMH TOHSATUSMU M KOHIEHITUSIMHU
€CTECTBEHHOHAYYHON KAPTUHBI MUPA; HAYYUTHCS MPUMEHSATh €CTECTBCHHOHAYYHbIC 3HAHUS IS
OPUEHTHPOBAHHS B COBPEMEHHOM HH()OPMAIIMOHHOM IPOCTPAHCTBE;, HAYYHTHCS KPUTUYECKU
OIICHUBATH WH()OPMAITHIO O IPUPOJIE COACPKAIILYIOCS B HHPOPMAIIMOHHOM MTPOCTPAHCTBE.

1.1. Mecro IMCUMILVIMHBI B CTPYKType 00pa3oBaTeIbHOH POrpaMMbl

JlanHasi MMCUMIUIMHA BXOAWT B 0a30BYI0 YaCTh JUCIMIUINH ydeOHoro miaHa. JlaHHas
JTUCIUTUTMHA Oa3upyeTcss Ha 3HAHUSAX, TOJYYCHHBIX OOydYalOIIMMHKCS B 00IIe00pa3oBaTeIbHOM
IIKOJIE B XOJIe¢ M3YYEeHUS IUCHUIUIMH: «Dusuka», «buonorusy, «Xumus» Ha MOpeabLayIIeM
ypOBHE 00pa30BaHUs.

1.2. Komnerenuumn o0yuarwuierocs, (popMupyemMbie B pe3yJbTaTe 0CBOCHHUS JAHHOM
o0pasoBateqbHOIl  mporpammbl. Ilpomecc u3yueHMs  AMCLMIUIMHBI — HAmpaBlieH Ha
(dhopMHUpOBaHKE AIEMEHTOB CIeNyIOMUX KommneTeHui B coorBeTcTBuu ¢ ®I'OC BO u OIT BO
10 IAHHOMY HaIIPaBJICHUIO ITOATOTOBKHU:

Kon u nammenoBanume xommneTeHIMu (u3 | KoMmmoHeHT (3HaHUEBBIN/ (PYyHKIIMOHATHHBIN)
®I'OC BO)

OK-3. Cnocoben HCIOJIB30BaTh | 3HAaeT 0a30BbIe TMOHATHS M KOHIEMIUH,
€CTECTBEHHOHAYYHbIE W MAaTEMaTUYECKHUE | COCTABJISIIOIIME OCHOBY €CTECTBEHHOHAYYHOU
3HAHMS )11 OPUCHTUPOBAHMS B COBPEMEHHOM | KAPTUHBI MHpa JUIsl OpPUEHTHPOBAHUS B
MH(POPMALIMOHHOM MIPOCTPAHCTBE. COBPEMEHHOM UH(POPMALMOHHOM
Jlannas KoMnemeHyust ¢opmupyemcs | IPOCTPAHCTRE.

yacmuuHo:  CIOCOOHOCTBIO — WCTOJB30BaTh | YMEET KPUTHUECKU OLEHUBATH HH(DOPMAIIHIO O
€CTECTBEHHOHAYYHBIE 3HAHUS JUTSL | TIPUPOJIE COJIEPIKAIIyIOCsT B MH(POPMAIMOHHOM
OPUEHTUPOBAHUS B COBPEMEHHOM | IPOCTPAHCTBE (MOXKET pa3ivyaTh HAy4YHbIE U
UH(})OPMAITMOHHOM TPOCTPAHCTRE. TICEeBJIOHAYYHBIE TIPEICTABIICHUS O TIPUPOJIEL).

2. CTpYKTYypa ¥ TPYA0EMKOCTb JUCHUTIIHHBI

Tabmuma 1
Buj yueoHoii padoTbl Bcero yacos YacoB B cemecTpe:
(axageMuUecKre Jachl) 72 akaj. yaca
6 cemectp

O0mmii 00bem 3a4. eA. 2 2

yac 72 72
N3 Hux:
Yacel ayauTOpHOM pabOTHI (BCEro) 32 32
Jlekuun 16 16
[IpakTUueckue 3aHsATUs 16 16
JlaGopaTopHble 3aHITH - -
Yacel BHeayIMTOPHOM padoThl, 40 40

BKJIIOUASI CAMOCTOSITEJILHYIO
padoTy 00y4anierocsi

Bua npoMexxyTO4HO# aTTecTanu 3a4er 3a4er
(3aueT, nud. 3a4er, SK3aMeH)




3. Cucrema oLleHUBAHUA

OneHuBaHMe OCYIIECTBISETCS B  paMkKax OalsIbHOM  cHCTeMbl, pa3paboTaHHOU
npernojiaBaTesieM U JIOBEACHHOW [0 CBEACHHMA OOYyYaloIMXCS Ha TMEpBOM  3aHATHH.
MaxkcuManbHOE KOJIMYECTBO OalljioB, KOTOpPhIE MOXKET HaOpaTh CTYACHT B XOJ€ M3YUYCHHS
mucturiuHbl, coctaBiusier 100. Ilo passeiM  ¢dopmMamM  KOHTpOJds OalibHBIE OLICHKH
pacrmpeieniIioTCs  CIEeAyIoNMM  00pa3oMm: cobecenoBanue mo Temam kypca 0-16 Oanos;
BBHITIONTHEHHE y4eOHOro MHUHH-TIpoekTta — 0-34 Ganna; TectupoBaHue mo Temam kKypca — 0-50
0aJioB.

ITpu Habope ctynentom Oosee 60 OanIOB OIEHKA 32 MPOMEXKYTOUHYIO aTTECTAIIMIO MOXKET
OBITh BBICTABJICHA ABTOMATHYECKH COTJIACHO clenytonuMm kputepusm: 0-60 OamioB — He
3auTeHo; 61-100 G6amnoB — 3aureHo. CTyAeHTHI, HAOPABIIUE MO TEKYIIEMY KOHTPOJIO MeHee 61
0aJI0B, CAAIOT 3aUeT B YCTHOU (opme.

4. Conep:xkanue JUCHUNIHHBI
4.1. TemaTHyecKknii IJIaH TUCHUILTAHBI

Tabnuia 2
Ne | HaumeHoBaHue TeM u/ M O0beM AUCHUILIMHBI (MOTYJIs1), Yac.
pa3nesnoB Bcero Buabl ayauTopHoii paGoThl B yac. Unee  Brmsl
KOHTAaKTHOH
padoThI
Jlexuuu IIpakTuueckue JlaGoparopHbie
3aHATUA 3aHATHA
1 2 3 4 5 6 7
Monaynsb 1
1 BBenenue. EctecTBO3HaHME Kak 6 2
(heHOMEH KYIbTYPHL.
2 Oralbl pa3BUTHS €CTECTBO3HAHHS 6 2
3 | OCHOBBI METOAONOTUU HAYKU 10 2 2
Moayns 2
4 | ®dusnyeckas KapTHHA MUPA. 8 2 2
5 | CTpyKTypHBIE YPOBHH U CHCTEMHAS 8 2 2
OpraHu3aIUsl MATEPUH.
6 Konnenmnuu BO3HUKHOBEHHUS U 10 2 2
pasButus BeceneHHOM.
Monayns 3
7 | Xumuyeckue mpeoOpa3oBaHUs 8 2 2
BemecTBa. KocHoe BelecTBo
3emin.
8 ®enomeH xu3Hu. [Ipoucxoxenue 8 2 2
Y 3BOJIFONUS JKU3HU. [ eHeTHKa.
9 | Aurponorenes. Bzaumoneiictue 8 2 2
TIPUPOJIBI M OOIIECTBA.
HToro (4acoB) 72 16 16

4.2. Conep:xaHue JMCHHUILIMHBI 110 TEMaM.

4.2.1. Conepskanue QJUCHUILIHHBI.

Mopnyas 1.

Tema 1. Beenenue. EcrecTBo3HaHUe KaK (peHOMEH KYJIbTYPHI.

EcrecTBO3HaHHME Kak »3JIEMEHT MHUPOBO33peHUs. (OCHOBHBIE MCTOPUKO-KYJIbTYPHBIE
MPEINOChUIKM W 3aKOHOMEPHOCTH Pa3BUTHS €CTECTBO3HaHMs. EcTecTBEeHHOHay4yHass U
ryMaHUTapHas KyJbTypa. B3auMopelcTBHE €CTECTBEHHBIX UM TyMaHMTapHbIX  HayK.
Knaccudpukanus nayk. duddepenumanus u uHTerpanuss Hayk. MecTo Haykd B CHUCTEMeE
KyJbTYpPBI U €€ CTPYKTYpa.

Tema 2. ITanbl pa3BUTHS eCTECTBO3ZHAHUS.

OOmrast ucTopUsi €CTECTBO3HAHUS. AHTHYHOCTh, HaTypdmiocodpus. IlepBrle HaydHbIe
nporpammbl: 1 - Maremaruueckass mporpamma Ilmatona, I[ludaropa; 2 - KopmyckymsipHo-
atoMuctuueckass mnporpamma Jlemokputa; 3 - KoHTuHyanpHas mnporpamma ApHUCTOTEINS.




EcrectBozHanne B CpenHue BEKa, pa3BUTHE YHHUBEPCUTETOB. ECTECTBO3HAHME B JIOXY
Bo3spoxaenus. dopmupoBaHue MEXaHUCTUYECKOTO €CTECTBO3HAHMUSL: co3JaHue
TeJIMOLEHTPUYECKON CUCTEMBI MUPAa U YYEHHS O MHOXKECTBE MHUPOB, CO3JAaHUE KIIACCUYECKOU
MEXaHUKH M SKCIEPUMEHTAIBHOIO €CTECTBO3HAHUS, POXKIACHUE MEXAHMCTHYECKOW KapTHHBI
mupa. EctectBo3nanne B XVII-XVIII Bekax. DBONIOIMOHHBIE UJEU B €cTecTBO3HaHUU 18-19
BekoB. OTkpbITHE (yHIaMEHTAIbHBIX 3aKOHOB U Teopuid. [lpeamochuiku  KpyLieHHs
MEXaHUCTUYECKOTO €CTECTBO3HAHUSA, pa3BUTHE HAy4YHO-TEXHUYECKOIo Iponecca. Passurue
COBPEMEHHOr0 ecrecTBo3HaHus B 20-21 Beke.

Tema 3. OcHOBBI METO10JIOTHH HAYKH.

CymHocTh HayyHOro mno3Hanus. Hayka m HaywyHoe 3HaHue. [lo3HaHwe Kak mporiecc
OTpakKeHUs JAeUCTBUTENbHOCTU. KpuTepunm U HOpPMBI OTIPAaHUYEHHS HAYYHOTO 3HAHUSA:
MPUHLUIBI BepuUKauy, QanbcuuKalud U panuoOHalIbHBIA MpUHUMIL. Bunel cpeiacts u
MeTofioB Haykd. CTpyKTypa M YpPOBHHM HayuyHOro mnosHaHus. OOmiee MHOHSATHE O METOJE.
XapakTepucTUKa OCHOBHBIX METOJ0B Hayku. OOlleHayyHble METOJbl SMIUPUUYECKOTO YPOBHS
no3Hanus. OOIIeHayyHbIe METOABI TEOPETUUYECKOT0 YPOBHS Mo3HaHusA. OOIIeHayuYHbIe METO/IbI,
IIPUMEHSEMBIE HA IMIUPUUECKOM U TEOPETHUYECKOM YPOBHSX IO3HAHUS.

Monyas 2.

Tema 4. ®usuyecKkass KAPTUHA MUPA.

Mexannueckass KapTHHa MHpa U €€ OCHOBHBIE TMOHATHUS M TojdoxeHus. OOuue
MpEeJICTaBICHUs O MaTepuH. MexaHUCTUYeCKas KapTUHA MUpa U ee 0COOeHHOCTH. JuckpeTHast
(KopmycKyJsipHasi) MOJeNb PealbHOCTH, KOHLEMIHMS aOCOIIOTHOrO MPOCTPAHCTBA U BPEMEHH,
NPUHIMI ~ JETEPMUHM3MA. 3aKOHbl  JABWKeHusA. [lpuHnun  panpHOnelctBus.  Teopus
AJIEKTPOMArHUTHOTO TOJI U KPU3UC MEXAHNYECKOW KapTUHBI MUpa. DJIEKTPOMarHUTHAsI KapTUHA
Mupa, GOpMHPOBAHUE TOJEBON (KOHTHUHYaJIBHOM) MOJIEIN peadbHOCTH. [loHSITHE BEpPOSATHOCTH,
OPUHIUN  OJMU3KONEHCTBHS, peNALMOHHAs (OTHOCUTENbHAs!) KOHLENIMS TMPOCTPAHCTBA U
BpeMeHH. KBaHTOBO-moneBass kapThHa Mupa. Ee OCHOBHBIE NOHATHS, NOJIOKEHUS. KBaHTOBO-
IIOJIEBBIE  TIPEACTAaBJIEHUS O Marepuu. lIpuHIMD — HeompeAeNeHHOCTH W NPHUHLIMII
JOTIOJTHUTENBHOCTH. PenaTBUCTCKAs KapTHHA MHpA.

Pa3zButue mnpencraBneHuii o mMarepud. BuIbI, CBOMCTBa M CIOCOOBI CYIIECTBOBAHHS
matepur. OCHOBHbBIE (OPMBI IBUKEHHS MaTepuu. Pa3BuTHe mpeacTtaBieHU O IPOCTPAHCTBE U
BpeMeHM. Pa3BuTHe TmIpencTaBiICHMH O [JBMKEHMM W O B3aUMOACUCTBUU. OBOJIOLMS
npeJcTaBiIeHu o mpoctpaHcTBe v BpemeHH. [IpoctpanctBo u Bpemss B CTO. O6mas Tteopus
OTHOCUTEJIBHOCTH O IIPOCTPAHCTBE U BPEMEHU.

Tema 5. CTpyKTypHBI€ YPOBHH M CHCTEMHAsl OPTraHU3ALUA MATEPUH.

Hepapxuunocts MupoB. Mukpo-, Makpo-, Meramup. CTpyKTypHBIE YPOBHU OpraHU3alu1
npuposbl. Mukpomup U QyHIaMeHTadbHble B3auMojieicTBUs. KBapkoBas mpupoaa maTtepHi.
OCHOBHBIE XapaKTEPUCTHUKU 3JIEMEHTApHBIX YacTUIl. THIBl (PU3UUECKOTO B3aMMOJCHCTBHS B
MIPUPOJE. 3aKOHBl COXPAHEHUs W MPUHLUII CHMMETPUM B e€cTecTBO3HaHuuW.  lIpuHImn
CUMMETPHUU U 3aKOHBI COXpaHEHUs B Npupojae. OCHOBHBIE 3aKOHBI IPUPOJABI B TEPMOJANHAMUKE.
[IepBoe Hauano TepmoguHamMuk. [loraTre sHTpOonIMK. BTOpOE Havano TepMOAMHAMUKH

CuHepreTmka Kak HaykKa O CaMOOpPraHM3alUd CHUCTEM. YCIOBUS M MEXaHU3MBbI
camoopranuzanuu. Camoopranuszanus B KUBOW mpupoae. Mues OTKpBITOM CHCTEMBI
O.1penunrepa. Camoopranuzanus B HeXxUBoOU npupoae. CuHepreTndeckas KapTHHA MUpa.

Tema 6. Konuenuum BO3BHUKHOBEHHUS M pa3BuTHs BeesleHHOI.

Obmas xapakrepuctuka Bcenennoil. Kocmuueckue paccTosHHs M MaclITaObl,
aCTpOHOMHMYECKas €IMHMIA, CBETOBOM roj, mapcek. Kocmonormyeckne monenu BceneHHOMN.
Kocmonornyeckue mnocrtynatel. CranvoHapHas Mojaenb Bceenennoit OliHmrelHa.  Error:
Reference source not foundMonens pacmmupsitomeiics Bceenennoit  A.A.Dpuamana.
OOHapyxeHue siBieHUS pazOeranust rajxakTuk 2.Xa066mom. dopmyna Xab6ia. JlomonHeHue
KoHUenuuu bomnpmioro B3pbiBa Teopued MHOASIUN. AHTPOINHBIM NPUHIMUI B KOCMOJOTHH.
Oo6mas kaptuHa Bcenennoii. Ctpykrypa Bcenennoit. Hama ramaktuka. J[pyrue rajgakTHKH.
CoBpeMeHHbIe MPEJCTABICHUS O POXKJIEHUU U 3BoJtoluu 3Be3a. ConHeuHas cuctema. CoJHIE.



Crpoenne ConHeuHoil cuctembl. I'umoreza mnpoucxoxieHuss CONHEYHOM  CHCTEMBI.
AcTpoHOMHMYECKHUE YCITOBUS, HEOOXOIMMBIE [Tl CYIIECTBOBAHUS KM3HH HA IJIaHeTe (B Ipesennax
ConHe4YHON CUCTEMBI)

Mogayas 3.

Tema 7. Xumudeckue npeodpasopanns Bemecrsa. KocHoe Bemecrso 3emiin.

HcTopuueckue acrieKkTsl cTaHOBIEHUS XUMHUU. Crienndruka XUMUYECKOro 3HaHUS. XUMUS
KaK HayKa, ee LIeJIM, 3aJ[aui, 00bEKThl UCCIIEJOBAHUH, POJIb B KU3HH UEJIOBEKAa U MECTO B HayKe.
YyeHue 0 cocTaBe BelIeCTBA M YPOBEHb CTPYKTYPHOM XHMHMH. XHMHYECKHE IIPOLECCHI,
CaMOOpraHu3alUsl XUMHUYECKUX CUCTEM. XHMMHMUYECKHE DJIEMEHTHl M B3aUMOJACUCTBUS MEKIY
Humu. Co3aHue NepruoIn4eckoro 3akoHa (cucTeMbl). 3aKOH OCTOSIHCTBA cocTaBa. BemectBa u
cmecu. Knaccugukarnus BemectB. CTpyKTypa XUMHUYECKUX COCAMHEHHUH, YUEHHE O XUMHUECKUX
npoueccax. Heoprannyeckme ¥ OpraHM4eckHe BeIleCcTBa, HMX OOpa3oBaHHE B IpolEcce
r00aJIbHOM HBOJIOIMM, POJb B MpHUpOJE. XUMHYECKHE JIIEMEHTBI, PacIpOCTPaHEHHOCTH,
CBOMCTBa HEKOTOphIX ocHOBHbIX 3nemeHToB (H, O, C, N, S, P). I'pynnbel xumuyeckux
AJIEMEHTOB. XMUMHUYECKas IBOJIIOLUS 3EMJIN.

Tema 8. ®enomeHn xku3Hu. [Ipoucxoxkaenue u IBOMIOLMSA KU3HH. 'eHeTHKA.

CoBpeMeHHbIE KOHIIECTIUHU MPOUCXOKICHUS, PA3BUTHS U CYIIHOCTH ku3HU. [Ipobiema
CYIIHOCTM M ONPENCNICHUS >KU3HU. XHUMHUYECKHA COCTaB >KUBOW wmarepuu. KoHueniuu
BO3HMKHOBEHUS KHU3HM Ha 3emuie. ['mnore3sl 6uoreHesa. I'unoresa abuoreHesa. JBONIIOLMOHHAS
teopusi. OCHOBHBIE ATambl OMOXUMHUYECKOW 3BOMIONUH. CTPYKTypHBIE YPOBHU OpTraHM3allH
KHUBOHM MaTepuu, Gopmbl ku3HU. CBONCTBA KUBOT'O BEIIECTBA.

OBOJIOIMOHHOE yueHue. TeopHs ecTeCTBEHHOro 0TOOpa, pojib HACIEICTBEHHOCTH U
M3MEHYMBOCTH, OOpHOBI 32 CYIIECTBOBAHHME M ECTECTBEHHOro oTOOpa B »BOIIONMU. Teopuu
HEOJIaMapKU3Ma W aHTHAapBUHHU3MA. OCHOBHBIE MTOJIOKEHUSI CUHTETUYECKON Teopun. Mukpo- n
MaKpO3BOJIIOIMA. 3aKOHBl 3BOJOLMHU. Pa3zBurne opraHmdeckoro mupa. OCHOBHBIE 3Tallbl
UCTOPUM KHU3HU Ha 3emiie. DBOJIOIUS W MHOrooOpasue (opm xu3HM Ha 3emie. OCHOBHBIE
CTPYKTYpHBIE YPOBHU OpPraHU3ALMH KUBOTO.

BosnukHoBenne u pasButhe TeHeTukd. Crpykrypa Monekynasl JHK.  Xumwus
HaciencTtBeHHocTH. Konuenuusa reHernueckoro koxa [.I'amoBa. ['eHHblE MeXaHU3MBIL.
Knerounsie Mexanu3mbl. MyTtanuu v ux Bujabl. [IpoOiaembl reHeTHYECKON HHKEHEPUH.

Tema 9. AnTpomnorene3. BzaumopgeiictBue npupoasl U odmecrBa. ['100aabHbII
3BOJIOLMOHU3M.

AHTponorene3. MecTo 4enoBeka B CUCTEME KUBOW NMpUpoAbl. OTINYHUTEIbHBIE TIPU3HAKU
YeoBeKa. AOHMOTHYECKHME W OWOJIOTHYECKHE TMPEANOChUIKA aHTpomnoreHe3a. OcoOeHHOCTH
aHTpororeHesa. Pa3BuTHe co3HaHUS M s3bIKa. bHojornyeckoe W couuaibHOe B (pusorenese
yenoBeka. buonormueckoe M coUMalbHOE B OHTOrEHEe3e ueloBeKa. buocdepHbie U
sKosoruueckue KoHuenuuu. [lonstue Guocdepsl. I'panunsl 6uocepsl. CocTaB M IIEMEHTHI
omoceprl.  KuBoe  BemectBo.  DYyHKIIMM  JKMBOTO  BemiecTBa.  buocdepa  kak
camoperynupymoomasics  cucrema. [Ipobrmembr  mepexoma  O6uwocdepsl B Hoocdepy.
AHTpomoconmorene3 u (HOpMUPOBaHHE TI00ATBHBIX JKOJOTHUECKHX mporpaMM. OCHOBHBIC
MIOHSATHUS M 3aKOHBI HKOJIOTHH. [ 100ambHBIN M JOKaJIbHBIN 9KOJIOTHYEeCKUE KpU3HChl. BBI30BBI 1
YIpO3bI CYIIECTBOBAHUIO )KM3HU Ha 3eMiIe.

IInanbl ceMUHAPCKHUX (MPAKTHYECKUX) 3AHATHI.
Bompocel s o0cykJIeHUS Ha CEeMHHAPCKUX 3aHITHAX COBMATAIOT C COJEp>KaHUEM
MPECTAaBICHHBIX MOTYJIEH.
IIpakTuyeckoe 3ansaTue 1. UcTtopuueckue 3Tanbl pa3BUTHA €CTECTBO3HAHUS.
Ilnan 3ansaTus
1. EctecTBO3HaHHE B 3110XY aHTUYHOCTH.
2. EcrectBo3Hanue B CpeqHue Beka.
3. EctectBo3HaHue B 311oxy Bo3poxaenus.
4. EcrectBo3znanne B XVII-XVIIIBs.



5. EcrectBo3Hanue XIX u XX Beka.

6. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).

7. 3ammra CTpYKTYPHO-JIOTHUECKUX CXEM M TAOJUIL 110 TeMe 3aHATHS.
IIpakTHyeckoe 3ansitue 2. OCHOBbI METO10JIOTMH HAYKH.

ILnan 3anaTus

1. OO11ee NOHITHE O METOE.

2. YpoBHU U (POpPMBI HAYYHOTO MMO3HAHUSI.

3. OOuieHay4HbI€ METObI SMIUPUIYECKOTO YPOBHS MTO3HAHMUSI.

4. OGueHay4YHbIe METO/Ibl TEOPETUUECKOTO YPOBHS MO3HAHMUS.

5. OOmeHay4YHble METONbI, NPHUMEHSEMbIE Ha ASMITMPHUYECKOM M TEOPETHYECKOM YPOBHSX
MTO3HAHMS.

6. Kpurepuu HayqyHOCTH.

7. YcrHbI onpoc (cobecenoBaHue MO BOIIPOCaM).

8. 3ammuTa CTPYKTYPHO-JIOTHYECKHX CXEM U TaOJIHUII 10 TeME 3aHATHS.

IIpakTHyeckoe 3ansitue 3. ®u3nyecKass KAPpTHHA MHUPA.

ILnan 3anaTus

1. IloHsATHE €CTECTBEHHOHAYYHON KAPTUHBI MUDA.

2. MexaHuueckas KapTHHA MUPA, €€ OCHOBHBIE IOHATHUS, IIOJIOKEHNUS, 3aKOHBI U IPUHLIUIIBL.

3. DnekTpoAMHAMHMYECKass KapTHHA MHpPAa U €€ OCHOBHBIE TMOHATHS, IOJOKEHHs, 3aKOHBI U
IIPUHIINIIBL.

4. KBaHTOBO-MoOJEBbIE  MpeACTaBiIeHUss O  Marepuu:  KoHUenuus  KOHTHHYalIbHOTO
(menpepbIBHOTrO) cTpoeHus marepuu J.Makcsemia.

5. Co3paHue cnenuanbHOM U 0oOlIe TeOpUU OTHOCUTEIBHOCTH, MOCTYJIAT OTHOCUTEIBHOCTH U

MHBAapUaHTHOCTH. [IpocTpaHCTBEHHO-BPEMEHHOM YETBIPEXMEPHBIN KOHTHHYYM.

YcTHbIN onpoc (cobeceioBaHuE IO BOIIPOCAM).

7. 3ammra CTpyKTYPHO-JIOTHUECKUX CXEM M TaOJUIL 110 TeMe 3aHATHS.

o

IIpakTHyeckoe 3ansatHe 4. CTpPYKTypHble YPOBHH M CHCTEMHasi OpraHW3anus
MaTepuu.
ILnan 3anaTus
1. CtpykTypHbIE YPOBHU OpraHU3AIMH MATEPHH, HEPAPXHSI HEOPTaHMUYECKOT'O U OPraHUYECKOTO

MHpa Ha MUKPO-, MaKpO- U METaypPOBHSIX.

2. BemectBo 1 nojie. PyHIaMEHTAIbHBIE B3aUMOJEHCTBUSI.
3. CtpykTypHBIE YPOBHU B MUKpOMHUpPE. OCHOBHBIE XapaKTEPUCTUKH 3JIEMEHTAPHBIX YaCTHUL.
4. dyHmaMmeHTaJdbHbIC  B3aUMOJICUCTBUSA -  CWJIBHOE,  DJIEKTPOMArHUTHOE, cimaboe,
rpaBuTaloHHoe.  KopmyckynsapHO-BONHOBOM  Ayanu3M. OTKpeITHE  JJIEKTpOHA.  3apsf
anekTpoHa. Monens atoma Tomcona (1903r.). Pasmeps! siapa u pasMepbl atoMa, TOJIOXKESHHS D.
Pesepdopna (1911r.). Teopus aroma H. bopa (1913r.). Crpoenue atoma - aTOMHBIA U
HYKJIOHHBIA YPOBEHb.
5. Hpunnun coorserctBus (H. bop, 1923r.). Ilpunuun gononaaurensnoctu (H. bop, 1927r.).
6. Ilpuniun u cooTHomeHne HeonpeaeneHnoctei B. ['eitzenbepra.
7. llepBoe Hauano TEpMOJMHAMMKHM, 3aKOH COXpPaHEHMs M IpeBpallleHus sHepruu. Bropoe
HavaJio TEPMOJUHAMUKY, TETIJIOBasi SHEPrus U padota. BeuHslit ABUraTenb. DHTPOIHS.
8. Camoopranuzanuu Marepud. OTKpBITbIE, pPAaBHOBECHBIE U HEPAaBHOBECHBIE CHCTEMBI.
[lonstue ¢uykryauuu. Camoopranuzanusi B >kuBoi Marepuu. Cunepreruka (I'. Xaken, W.P.
[TpuroxwuH). 3aKOH COXpaHEHHS BEUIECTBA M SHEPTHH.
9. VYecrHblit onpoc (cobeceoBaHue MO BOIIPOCaM).
10. 3amuTa CTPyKTYPHO-JIOTHYECKUX CXEM U TaOJIUIL 10 TeME 3aHSTHS.

IIpakTH4eckoe 3ansaTHE 5. KOHUenuuu BO3HUKHOBEHHUs U pa3BuTHA BcenenHol.
ILnan 3ansaTus



1. O6mas xapaktepuctuka Bcenennoit. Mogens pacmmpsiomeiics Bceenennoit ALA.
®punmana. Teopus ropstueit Beenennoi I'. I'amoga.

2. PenuxToBoe nznyuyenue. CUHTYIsIpHOE cocTosiHuEe Beenennoit. Dddexr [orutepa.

3. Macmra0sl ranakTik 1 Mertaranaktuku. Hama ramaktuka Mneunsrii [1yTe, obiiee ctpoenne
U pa3Mephl B CPaBHEHUU. 3BE€3/Ibl, BOJIIOLMS 3B€3/. UepHBIE IBIPHI.

4. Teopun Bo3HUKHOBeHHs1 ComHeyHOW cuctemMbl. OOmmit Twuian ctpoeHusi CoJIHEYHOM
CHUCTEMBI.

5. TlnaneTsl ux 00IIUE XapaKTEPUCTUKU. ACTEPOUIbI, METEOPHUTHI.

6. 3emns - ruiaHera ComHeyHOM cucTeMbl. OOImMK IMJIaH BHYTPEHHETO CTPOEHUS, pa3Mephl,
obonouku. CrtpoeHue aTmocheprl: ocobeHHocTH Tponochepsl, cTpaTochepsl, Mezochepsl,
Nonocdepst u Tepmocdepsl, sk30chepa. Maraurocdepa - ocodast 0601049Ka 3eMiu.

7. YcrHbI onpoc (cobeceoBaHME MO BOIIPOCaM).

8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TaOJUIL [0 TeMe 3aHATHS.

9. TectupoBanue.

IIpakTnueckoe 3ansATHe 6. XuMuYeckue npeodOpasoBaHusi BemecTBa. KocHoe
BelecTBO 3eMJIH.
Ilian 3aHaTHA
Crenn¢prka XMMHUYECKOTO 3HAHUS. DBOIIOIHUS XUMUYECKUX 3HAHUH.
CrpoeHne 1 B3auMOJEHCTBUE XUMUYECKUX BEILIECTB.
VYyeHue o cocTaBe BelleCTBA. YUEHUE 0 XUMUUYECKHX Mpolieccax. Karanus.
OBoJonoHHass XuMus. CBs3b XUMHUH ¥ OUOJIOTHH.
MecTo U poJib XUMHH B CUCTEME «OOIIECTBO — MPUPOIAY.
[Tnanera 3emus.
OO01as XxapaKTepUCTUKA MJIaHETHI.
['eonmornueckoe BpeMs U reoJIorHuecKast IKajga BpeMeHH.
Ctpoenue 1 3BOJIIOLHS 3eMJIH.
10 YcTHbIN onpoc (cobeceioBaHuE TIO BOIIPOCAaM).
11. 3ammra CTpyKTypHO-IOTUYECKUX CXEM M TAOJIHUI[ IO TEME 3aHSATHSI.
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IIpakTH4eckoe 3ansaTHe 7. [Iponcxoxxaenue u 3BOTIONUSA KU3HH. OCHOBBI
reHEeTHKH.
ILnan 3anaTus
1. OcHOBHBIE KOHUENIUU ITPOUCXOKIACHUS )KU3HU. Teopuu 3apoKICHUS KU3HHU.
2. Dramnbl OMOXUMHYECKON 3BOIIOLUH. [ e0XpoHOIOTHUecKas UCTOPHSI Pa3BUTUS 3eMJIH, 001ast
XapaKTEPHUCTHUKA HTAIOB.
3. Tlepexoa OT OJHOKJIETOYHBIX K MHOTOKJIETOYHBIM (opmaM. CBOICTBa >KMBOTO BEIIECTBA.
CaoiictBa kieTku. [Ipenernsl xKu3HM.
4. CTpyKTypHblE YpPOBHM OpraHM3allUd JKUBOM MaTepuu: MOJIEKYJSIPHO-T€HETUUECKUH,
KJICTOYHBIN, OHTOTCHETHYCCKUI, TTOMYJISIIMOHHO-BU0BOM, OMOTEOIICHOTHYECKHH.
5. buonormueckass »sBomonus. Poib NpokapyuoT M DYKapuoT. OBOJIIOIMOHHOE YUYEHHE.
OCHOBHBIE MOJIO)KEHHS] CHHTETHYECKON TEOPHUH.
6. DneMmeHTapHbIe SIBJICHUS U (AKTOPHI SBOMIONMHU (TTOMYJISAIMS, U3MEHEHUE TEHOTUITMUECKOTO
cocrtaBa, TeHOGOHI, (aKTOpbl - MYyTAllMOHHBIM TMPOLIECC, BOJHBI JKU3HU, H3OJISIINA,
€CTECTBEHHBII OTOOP U €r0 BUIBI).
7. YcrHbI onpoc (cobeceoBaHMe MO BOIIPOCaM).
8. 3ammra CTpYKTYpHO-JOTMYECKHX CXEM M TaOJUIL I10 TeMe 3aHATHSI.

IIpakTH4eckoe 3ansiTHe 8. AHTpOnoreHe3. B3ammoneiicTBHe NPUPOABI U 001IECTBA.
ILnan 3ansaTus
1. MecTo yenoBeka B CUCTEMATUKE KUBOI NPHPOIbl. Teopuu NpoUcXoXIeHHUs YeToBeKa.
2. llcuxodwusnonornyeckue ocoOeHHOCTH yenoBeka. Meinuienue. Peus. Co3Hanue.



3. AHTpomnocouuoreHnes u GopMUPOBAHHE TIOOATBHBIX IKOJIOTUYECKUX MPOOITEM.

4. buochepa - xuBas ob6omouka 3emum (O. 3rocc, 1875 1.). Yuenme o Omochepe (B. .
Bepnanckuit). Ctpoenue u rpanutibl onocdepsl. buoreoxumuueckue ¢pyHkunu onocheps.
Pecypchl mpupoibl ¥ X BO30OHOBISIEMOCTb.

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

YcTHBIN onpoc (codeceoBaHue TIO BOIIPOCAM).

3ammTa CTPYKTYPHO-JIOTHYECKUX CXEM M TAaOJHIL IT0 TEME 3aHSTHSI.
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Oﬁpasum KOHTPOJIBHBIX 3aJaHUA AJf IPOBCACHUHA TEKYHIEro KOHTPOJISA YCII€EBACMOCTH
Mo JTMCHHUIIJIMHE.

1. O0pa3ubl TECTOBBIX 3aJaHUH 110 KYpCy
Monayas 1.
1. EcTecTBO3HAHHEM HA3BIBAIOT:

1) KOMIUIEKC HayK O IPHUPOJIE;

2) CUCTEMY 3HAaHUI O ECTECTBEHHOHAYUYHBIX OCHOBaX TEXHOJIOTH;

3) CUCTEMY 3HaHUU 0 opMax OOIIECTBEHHON KU3HH,

4) METO/]I IOJyUEHUS 3HAaHUM.

2. OCHOBHOI1 KOHIIeNIIMeH COBPEMEHHOI0 eCTeCTBO3HAHMS He SIBJISIeTCS uaes:
1) pa3BUTHA 00IIeCTBA, UMEIOIIETO eI OTYYEeHUS! MaKCUMaIbHOM MPHOBLIH;
2) 9KOJIOTHU3AINH TUIAHETHI;

3) €MHCTBA HBOJIIOLIMY YeJIoBEKa U BeeneHHow;

4) CaMOOPraHU3aLUH JIOOBIX OTKPBITHIX CIIOKHBIX CUCTEM.

3. He oTHOCHTCH K MAKPOMMUPY:

1) MHp, COU3MEPUMBIN C pa3MEpaMHU YEIOBEKA;

2) MHUD, TJIe BO3MOKHO MTO3HAHUE ITyTeM HEMOCPEACTBEHHOTO HaOII01eHUS;
3) MHp 3B€3] KOCMOCa;

4) MU 2JIEMEHTAPHBIX YaCTHIL], aTOMHBIX sJI€p, AaTOMOB.

4. CTpyKTypHBI€ YPOBHH OPraHM3alMU PUPOIBI:

1) MUD YEJIOBEKA U MUD KUBOTHBIX;

2) 3emis, Comaednas cucteMa, I'amaktuka, MerarajgakTuka;

3) Mera — Makpo — MUKPOMMPBHI;

4) MHP )KMBOTHBIX U MUP PAaCTCHUH.

5. Merammp — 3T0 4aCTh MaTePHAJBLHOI0 MHPa, (IIPOJOJIKHUTE):

1) ITO3HAaHHUE B KOTOPOM B IMPHUHIIMIIE HEBO3MOXHO;

2) MUD IIJIAHET, 3BE37, 3BE3HBIX CUCTEM, TaJIaKTHK;

3) KOTOpasi HOJYMHSETCS 3aKOHaM KBaHTOBOI MEXaHUKU;

4) 4acTbh MaTEPUAIBHOTO MUpa HEKUBOU MPUPOBI.

6. MuKpoMHp — 3T0 4YaCTh MaTEePHAJIBHOI0 MHPA, (IPOAOJIKHUTE):

1) OTBEYAIOIIast 32 BOSHUKHOBEHNE CTUXUUHBIX O€CTBUH;

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

3) IJIe BO3MOXKHO IMO3HaHKUE ITyTEM HEMOCPEICTBEHHOTO HA0II0ICHUS;

4) MU 3J€MEHTapHbIX YaCTHII, aTOMHBIX sJI€p, AaTOMOB.

7. Mup 00beKTOB, B KOTOPOM NPOCTPAHCTBEHHbIE BeJIMYHHbI BHIPAKAIOTCS B
MWLJIMMETPax, CAHTUMETPAaX U KWIOMETPax, a BpeMsi B CEKYH1aX, MUHYTAaX, 4acax, rogax
—3TO .

8. CoBOKYNHOCTHL NMPHEMOB M ONEpPaldii NMPAKTHYECKOT0 M TEOPETHYECKOr0 OCBOEHMS
ACMCTBUTEJIbHOCTH HA3BIBACTCH .

9. HayuHble MeTObI O3HAHUS JAEJATCHA HA:

1) TEOPETUYECKUE U MATEMATUYECKUE;

2) MaTeMaTUYECKUE U MOJIETbHBIC;




3) OMITUPUYCCKUC U TCOPCTHYCCKUC,

4) MOJIeTIbHBIE U AMITUPUYECKHUE.

10. K BceoO1uMM HAy4YHBIM METOAaM MO3HAHUS OTHOCATCS METOAbI:
1) aHaJIU3 U CUHTE3;

2) IUAJeKTUYECKUI 1 MeTahU3NIECKHIA;

3) SMIUPUYECKOTO YPOBHS MTO3HAHUS;

4) TEOPETUYECKOIO YPOBHS MO3HAHMSL.

11. K o01mieHay4YHBbIM METOAAM 3MIIMPHUYECKOI0 YPOBHS MIO3HAHUS OTHOCATCH:
1) HaOJI0IeHUEe, SKCIEPUMEHT U U3MEPEHHUE;

2) dhopmanuzarus, THAYKIUS U IS TyKIIHS;

3) abcTparupoBaHue U uaeaIn3alus;

4) MeTapu3NYeCKUH U THaTeKTHUECKUH.

12. He siBaisieTcst 001eHAYYHBIM METOIOM SMITHPHUYECKOT0 YPOBHS NMO3HAHUSA:
1) Ha0JII0IeHuE;

2) 9KCIIEPUMEHT;

3) HAeaTn3aius;

4) HU3MEpPEHHE.

13. AOcTparupoBanue, HAeATU3ALMUSA, MbICJICHHbIH JKCIIEPUMEHT, (OPMATU3ALHUA,
HHAYKIHS U JeIyKIHs - 3TO 001eHAyYHbIe METOABI YPOBHS MO3HAHMS.

14. K o01ieHay4YHBIM METOAM TEOPETHYECKOI0 YPOBHS MO3HAHUS OTHOCATCSH:

1) HaOJI0IeHNE U HKCIIEPUMEHT;

2) aHaJIU3 U CUHTE3;

3) abcTparupoBaHue U uaeaIn3alus;

4) MeTa(pU3NIECKUl.

15. O0menay4nbie MeTOAbl SMIIMPUYECKOI0 U TEOPETHYECKOI0 YPOBHS NMO3HAHMS:
1) WHAYKIUA U TeOyKINA,

2) abcTparupoBaHue;

3) aHaJlu3 U CUHTE3;

4) HaOII0IEHUE U U3MEpPEHUE.

16. Uuaykums — 3ro:

1) YMO3aKJIIOUE€HHUE 110 aHAJIOTUH;

2) YMO3aK/II0YeHHE OT YaCTHBIX (PAKTOB K 00IIeH TUIIOTE3E;
3) m000€ YMO3aKIIIOUCHHUE;

4) YMO3aK/II04YEeHHUE OT OOIIEro K YaCTHOMY.

17. Metoa, HMCHOJB3YWOIIHMI CHMBOJIHKY, IO03BOJSIIOIIMI OTBJIEYbCS OT H3YYECHHS
PC€aJIbHbIX 00bEKTOB M OnmepupoBaTb HEKOTOPLIM MHOKECTBOM CHMBOJIOB HAa3bIBACTCHA

18. ludpepeHumnanmst HAYKH — 3TO Mpolecc:

1) CUHTE3a HayK;

2) 00BbeIMHEHUST HAYYHBIX JTUCIUILINH;

3) B3aMMOIPOHUKHOBEHUS HAYK;

4) 00pa3oBaHMsI OTAEIHHBIX 00JACTEH HAYKH.

19. OcHoBaTe1eM aHTUYHOI0 ATOMU3MA SBJISIETCS:
1) I'epaxnur;

2) Apucrorens;

3) AHakcarop;

4) JleMOKpHT.

20. OCHOBOIOJIO)KHMKOM KJIACCHYECKOH MEXaHUKH ABJIAETCH:
1) OWHILTENH;

2) Makcsen,

3) I'eiizenbepr;

4) Heroron.



21. B pamkax Mexanu4eckoil KApTHHBI MUPA MaTepusi — 3TO:

1) JMCKPETHOE BELIECTBO;
2) ToJie;
3) BEIIECTBO U IOJIE;
4) COCTOSIHUE ITyCTOTHI.
2. PazpalGorka y4eOHOro MHHHM IIpOEKTa. Yyamumucss 3a  BECb  CEMECTP

pa3pabaTeiBaeTcss OAMH Y4e€OHBIM HCCIENOBAaTENbCKUA MHHU TPOEKT, TEeMa KOTOpOTro
BbIOMpaeTcst 0oOydaromMMCs Ha TEpPBOM  IPAKTHMYECKOM  3aHATHM. JIaHHBI  MpoekT
MIpeloCTaBIIsIeTCS B BUAE: pedepaTa ¢ mpe3eHTaluuei; u npu HeoOX0AMMOCTH COOTBETCTBYIOIINX
BUICO(PArMEHTOB.
[IpumepHas cxema NpeanoaraéMoro NCCiae 10BaHusl.
1. BeiGop TeMmsl
1.1. AKTyanbHOCTh BEIOpaHHOM TeMblI (4-5 mpeIoxKeHui);
1.2. CpopmynupoBaTh TeMy U ONPEACTUTD 33Ja4l UCCIIeIOBAHNUS;
2. U3yyenue nutepaTypsl [0 MHTEpeCYIoLIel npobdieme
2.1. Mcropus pa3BUTHS JAHHOTO BOIPOCA B €CTECTBO3HAHUY,
2.2. Ilo3nnumy pa3nu4HbIX YYEHBIX 110 JAHHOMY BOIIPOCY;
2.3. OueHuBaHUE JIOCTOBEPHOCTM M KpUTHYECKass OLEHKA €CTECTBEHHOHAYYHOMU
uHbopMaluu 1O JaHHOW TeMe, conepxaumieiict B CMMU, pecypcax Wurtepnera, B
COBPEMEHHOM HMH(pOPMAIIMOHHOM MPOCTPAHCTBE B LIEJIOM;
2.4. Tparcdopmanusi MaTeprasa, O3BOJISIONIAsS CBECTH CIIOKHOE K MPOCTOMY;
3. 3akioueHHe.
[IpumepHas TeMaTHKA 1JIs1 IOATOTOBKYU NPOEKTOB:
OCOoOEHHOCTH HAYYHO-TEXHUYECKOH PEBOIIOIUH.
Crienn¢rka Hay4HBIX PEBOJIOLUN 1 HAyYHbIE PEBOMIONHNH 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 €CTECTBO3HAHUU.
Pa3BuTHe npencraBiaeHuil 0 IPOCTPAHCTBE U BPEMEHHU.
SAnepHas sHepreTuka.
9. XapakTepuCTHKa OCHOBHBIX (PU3UUECKUX CUJI U B3aUMOJICHCTBUI.
10. Konuenuuu camoopranuzanuu. CHHEpreTuka.
11. I'mnore3sl npoucxoxaeHus BeeneHHON.
12. PoxxneHrie v 9BOJIONMS FaJaKTHK.
13. J)Kusns 3Be31 Bo BeeneHHOM.
14. ConHeyHas cuctema u €€ MPOUCXO0KICHHE.
15. Ilnanera 3emis.
16. BynkaHbI ¥ 3eMJIETPSICEHUS.
17. Onpenenenue >xU3HMU.
18. I'nnoressl 0 NPOUCXOKACHUH KU3HU Ha 3eMIIe.
19. )KuzHb. DTans! pa3BUTH )KU3HU Ha 3eMJIE.
20. 'eneTrKka 1 MEXaHU3M BOCIIPOU3BOJICTBA KU3HMU.
21. MyTaniuu 1 uX BUJIBIL.
22. I'enHas MHXXEHEPHUs], €€ BO3MOKHOCTH U NIEPCIIEKTUBBI.
23. CoBpeMEHHBIE NIPEACTABIEHUS O IPOUCX0XKICHNUHN U 3BOJIIOIUH YEIOBEKA.
24. Yyenue B.U.Bepnanckoro o 6mocdepe.
25. Konnenuus Hoochepsl U ee HAydYHOE 000CHOBaHUE.
26. 'mo6asibHBIE HKOTOTUIECKHE TTPOOIIEMBI.
27. Dtrdeckue npoOIeMbl HAyKH.
28. Ponb ecTecTBEHHOHAYYHBIX 3HAHUM B pa3BUTHUH COBPEMEHHOTO O0IECTRA.
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29. CTyleHT MOXET TMPEeAJOKUTh COOCTBEHHYIO TEMY HCCIEIOBaHMs B paMKax TeM
JTUCLMIUINHBI, 3apaHee 00CyAUB TEMY C MPENOoJaBaTeIIEM.

O0pa3ubl BOIPOCoB [Iisl co0ece0BAHNS HA MPAKTHYECKUX 3AHATHAX
Tema 1. «McTopusi pa3sBUTHS €CTECTBO3ZHAHUS
Kpatkas uctopust pa3BUTHs €CTECTBO3HAHUS
Onpenenenne NOHATUS €CTECTBO3HAHMUE.
HcTopus pa3BUTHs €CTECTBO3HAHUS HA COBPEMEHHOM JTalle.
Oco00EHHOCTH COBPEMEHHOTO €CTECTBO3HAHMUS.
XapakTepHble YepThl HAYKH.
OTnnyms HayKH OT ApYrUX oOjacTel 4emoBeUeCKON AeSITeTbHOCTU: KyJIbTYPbl, PEIUTUH,
¢bunocodpun.
7. IlpoTnBOpeuHsi COBpEMEHHOW HAYKH.
8. CBs3b HayKU U TEXHUKU B COBPEMEHHOM MHDE.
9. Onpenenenue nousitus HTP.
10. Bo3zgeiicteue HTP Ha xu3Hb 00111€CTBa.
11. BozneiictBue HTP Ha MupoBo33peHue Jiroaei.
12. Orpunatensusie nocnenctsust HTP.
13. 3nauenue Hayku B 3moxy HTP.
Tema 2. «OcHOBBI MeT010J10THH HAYKH. OCOOCHHOCTH €CTeCTBEHHOHAYYHOI0 MIO3HAHHUS.
YPpoBHHU eCTeCTBEHHOHAYYHOI'0 O3HAHUSD)
Yto 3HAUUT, 4YTO MHUp NIO3HABaEM?
AOComI0THA WIIM OTHOCUTENbHA Hay4YHasl HCTUHA?
Kax cootHOCUTCSI Hayka ¢ OOBIJIEHHBIM 3HAHUEM?
KaxoBa cTpykTypa Hay4YHOTO ITO3HaHHUS?
Kak cooTHOCATCS SMNIUPUYECKUI U TEOPETUUECKUN YPOBHU MO3HAHNUSA?
Yem oTnmyaercs HaOIOIEHUE OT IKCIIEpUMEHTa?
KakoBa posp Hay4HBIX MOHATUI U TEPMUHOB?
[TpuBenuTe mpuMepsl BCeoOLTHX, OOIIEHAYYHBIX U KOHKPETHO-HAYYHBIX METOA0B?
9.  Ha3zoBute sMIupHUYECKHUE U TEOPETUUECKUE METO/IBI.
10. Yro Takoe ecTeCTBEHHOHAy4Hasi KapTHUHA MUpa?
11. Yro Takoe Hay4YHBIN METOA?
12. KakoBo cTpoeHHEe HAy4YHOT'O 3HaHUS?
13.  Yem METOAOJOTUS OTIMYAETCS OT METOUKN?
14. Yem npeameT ucciaenoBaHUS OTIMYAETCS 0T 00beKTa?
15.  Yro Ttakoe Hay4HbIN (aKT?
16. Kakue cylecTByrOT METO/IbI TPOBEPKH HAYYHOT'O 3HAHUS?
Tema 3. ®uznyeckass KApTUHA MUPA.
YTo Takoe «eCTeCTBEHHOHAY4YHas KapTHHA MUPa»?
Kakas Teopus 1€XUT B OCHOBE MEXaHUYECKOM KapTUHBI MUpa?
KakoBsl npuunnbl kpyueanss MKM?
Kakoli HOBBII BKJIaJ B KAPTUHY MHpaA BHOCUT AJIEKTPOMArHUTHAs TeOpUs?
KT0 1 xorna co3nan 351eKTpOMarHuTHYIO TEOPUIO MOJIs?
Kak paccmarpuBarotcs noHsTHs BpeMeHu U npoctpanctBa B MKM? KakoBo coneprxanue
KOHIENINH a0COMOTHOCTU (PU3MUECKOTO MPOCTPAHCTBA U BpeMEHHU?
7.  Iloyemy TeopHsi OTHOCUTEIHHOCTH TaK Ha3bIBAeTCA?
8.  Ilouemy CTO moctyaupyeT MOCTOSTHCTBO CKOPOCTH CBETa?
9.  *Kak u3MeHseTcsl XapaKTep BPEMEHHU B JABIDKYIIEHCS U TIOKOSIIEHCS HHEPIUAIBHBIX
cucremax orcuera? OObSICHUTE, UCXOMS U3 ATOTO, MapaoKC OIU3HEIOB.
10.  KakoBbl cBOlicTBa BpeMeHH, IpocTpaHcTBa? [louemy MbI yTBEpKaaem, 4TO BpeMs
HeoOpaTuMo?
11. KakoBo conepxanue riasHoro npuauuna OTO.
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12.  Oxapakrepusyiite (pyHIaMEHTAIbHBIE €CTECTBEHHOHAYYHbIE TOHATHUS: MaTepHs,
IIPOCTPAHCTBO, BpEMsl, B3aUMO/ICHCTBHUE.

Tema 4. CTpyKTypHbI€ YPOBHHM M CHCTEMHAs OPraHU3ALHUs MATECPHH.

1. Kak u3MeHsMCh MpeNCTaBiIeHUs O CTPOEHHMU aroma (Mmozenb TomcoHa, miaHeTapHas
MOJIelb, CYyTh OnbITOB Pezepdopra)?

2. MOoXHO 7 C TIOMOIIBI0 Teopuu bopa OOBSCHUTH CTPYKTYpPYy aTOMOB BCEX 3JIEMEHTOB
Tabmuibl Menaeneesa?

3. Kak Bbl ceOe mpezcrasisere MUKpooOBbekT? Kak MOHMMATh KOPIYCKYJISIPHO-BOJHOBOM
nyanusm?

4. Kakue skcreprMeHThI T0Ka3bIBAIOT CYLIECTBOBAHUE BOJIHOBBIX CBOWCTB y MUKPOUYACTHI]
Matepun?

5. Yro Takoe BONHOBasA (PyHKIHUA, B 4yeM ee cMbicii? CyllecTBYIOT JIM BOJHOBBIE CBOMCTBA
YaCcTHUL OTJIENBHO OT KOPITYCKYJISIPHBIX ?

6. KakoBo coneprkaHue MpUHLMIA HEONPENEICHHOCTH? B dem 3akitodaeTcs pa3ivudue B
ONMMCAaHUU TOBEJCHMS KIIACCMUECKMX U  KBAHTOBBIX 00bekToB? Ilouemy mnpuHUIMI
HEOIpeeNIEHHOCTHU CIIYKHUT (PyHAAMEHTOM KBAaHTOBOW MEXaHUKH?

7. ChopmynupyiiTe NpUHIMIT JAONOIHUTEIBHOCTH M OOBSCHHUTE, KaKoe 3Hau€HHE HMeEeT
STOT NPUHLMUII B ONMUCAHUU (PU3UYECKON peanbHOCTH MUKpoMupa?

8. KakoBa crpykTypa aromMa c TOYKM 3peHHUs coBpeMeHHON ¢u3uku? Krto u korma
MIPEAJIOKIII TUIIOTE3Y KBAPKOB?

9. [IpuBenure KIaccupUKAIMIO JIEMEHTaPHBIX YaCTHUILI.

10. Kakune Tumbl ¢usznyeckux B3auMOAEWUCTBUN B INpHpoae BaMm u3BecTHbI? KakxoBa ux
npupona’?

Tema 5. Konnenuun BO3HMKHOBEHHS U pasBuTus BeesreHHon»

Ha uém ocHoBBIBaeTCst MoJienb pacuupsitoiierics Beenennoii?

Kak Bcenennas moria o6pazoBaThcsi U3 HU4Ero?

3adeM HY>XHBI TaJaKTUKHU U 3BE3/b17

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

Kaxue npouneccol unyT B Heapax ['anaktukn?

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

KaxkoBa ctpyktypa 'anaktuku?

TeMa 6. Xumunueckue npeodopasosanus semecrBa. Kocnoe semecrso 3emin.

N L AW~

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

2. KaxoB riaBHbIN KpUTEpUI HAYYHOCTH XUMUYECKOTO 3HAHUS?

3. Kaxkas cBs13b cyliecTByeT Mex,ly aTOMHBIM BECOM U 3apsAJI0M siAjpa aroma?
4. KTo0 1 Kora npenoui Teopro XUMHUYECKOTO CTPOSHHMSI BellecTBa?

5. Ot xakux (GakTOpOB 3aBUCAT CBOWCTBA BEIICCTB?

6. OT 4ero 3aBUCHUT IMHAMHUKA XUMHUYECKUX MPOIECCOB?

7. Kaxkue BemiecTBa Ha3bpIBalOT KaTajn3aTopaMu?

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

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

10. Baiie nonumanue npo0iaeMbl «XUMUS U SKOJIOTHS.

1. Kaxue mpoOnembl n3ydaroT Hayku o 3emiie?

12. KakoBa coBpeMeHHast kiaccudukanus Hayk o 3emiie?

13.  Kakue rnaBubie (6a30Bbie) reocepst 3emin Bam n3BectHbl?

14.  Kaxkue BTOpHYHbIe reoc(epbl CyIECTBYIOT?

15. KaxoBbl TeHIeHIIUN COBpeMEHHOM reorpaduyeckoil HayKu?

16. Kaxue yuenble BHECT 3HAYNTEIbHBIN BKJIA]] B pa3BUTHE HAayK O 3emiie?

Tema 7. ®enomen xu3Hu. Ilpoucxoxaenue u 3BoaonuA KU3HH. I'enernxa.
1. Kakue HarpaBiieHus pa3inyaroT B COBpeMEHHOM Onosorun?



KaxoBbI 3a1aun K1accH4ecKkoii Onoaorun?

Kaxkue 3amauu cTosIT mepes IBOTIOIMOHHON OHOJIOTHEH?

Kakue npoGnemsl pemaetr Gpuanuko-xumudeckast ononorus?
Kaxue mposiBieHus )XKM3HN U3y4aeT COBpEeMEHHAas Onosorus?

B 4ém ¢cX0JICTBO M OTJIMYMS 3BOJIFOIIMH HEKUBBIX U JKHUBBIX TEJI?
YeMm oTamgaeTcs )KUBOE OT HEKHUBOTO?

KakoBbI KOHIIENIIMY TPOUCXOKICHUS )KU3HU Ha 3emiie?

0. Yewm otmmuaercs JJHK ot PHK?

10. Yro Takoe reH?

e A ol

1. UeM 3aHUMAETCSl TeHHASI MHKEHEPU !

12. Kakoli BKJIaJ B TEOPHIO 2BOJIIOIUM BHECIA T€HETHKA?
13. KakoBa mozaens npoucxoxaenus xxu3nn A.1. Onapuna?
14. Yo Takoe 00mas Teopus 3BOTIOLUN?

Tema 8. AnTpomnorenes. B3aumoaeiictBue NpupoabI U 001eCTBA.

1. Kaxkue paznensl BKiro9aeT B ce0si COBpeMEHHAsI aHTPOTIOJIOTHSI?

2. Kakwue 3amaun perraer coBpeMeHHast aHTPOTOJIOTHUS?

3. UTO MOHUMAIOT MO aHTPOIIOTEHE30M?

4. B yem cyIHOCTh aHTPOMOIOTHYECKOT0 TPUHIIKIIA?

5. KaxkoBa mmocie1oBaTeIbHOCTh CMEHEI BUIOB CeEMeiCTBAa TOMUHUL?

6. Uro Takoe 6nonoruveckuii Bua?

7. KaxoBbl 0cHOBHBIE BBIBOIBI YueHHs BepHasckoro o 6uocdepe?

8. KaxoBa posib )kUBBIX OpraHU3MOB Ha 3emiie?

0. B uem mposiBisieTcs reojorudeckast 1eITeNbHOCTD JKUBBIX OPTaHU3MOB?
10. N3 xakux 31eMeHTOB CKiIaabIBaeTcs ouochepa?

1. KakoB BemiecTBeHHBIN cocTaB Ouochepsi?

12.  Kaxkue ¢pyHkuuu BoinosHseT ouocgepa?

13. UTo Takoe KOHUEMLUS KO3BOJIIOLNH?

14. Kaxkue ydenpie BHECTH 3HAUYNTEIBHBIN BKJIA]] B pa3BUTHE YUCHHS 0 Onochepe?
15. Yro usyuaer 3xosorus?

16. KaxkoBa cTpykTypa COBpeMEHHOM 3KOJIOTHH?

17. KakoBbl OCHOBHBIE 3aKOHOMEPHOCTH, C(HOPMYITHPOBAHHBIE B IKOJIOTHUN?
18. Kakune ocHOBHBIE SKOJIOTUUECKHE MPOOJIEMBI CTOSIT TIEPE]] YeIIOBEUYECTBOM ?

5. YuedHO-MeTOINYeCKOE 00ecnieyeHNe U MUIAHNPOBAHNE CAMOCTOSTEIbHOI PaGoThI
CTY/IEHTOB.

Tabnuua 3
Ne Tembl ®opmel CPC, Brino4ast Tpe60BaHNsA K NOATOTOBKE K HUM
TeMbI
1 2 3
Monyns 1
| OTansl pa3BUTHAL 1) N3ydyenne matepuana. 2) BeimmomHenue 3amanuii cemmuHapa. 3) CocraBicHue
€CTECTBO3HAHUS cxeM, TabiMI Iuis cucTeMarusanuu ydeOHoro marepuaina. 4) IloaroroBka k

TECTUPOBAHUIO 110 TEME.

1. IMoaroroButh rpaduueckoe H300paXKEHUE CTPYKTYpbl TEKCTa (CXeMy) IO
Borpocy: «BHyTpeHHssI CTpyKTypa ¥ KiacCH(UKalMs COBPEMEHHBIX HayK»
(cocraButs cxemy «Kitaccmdukanust Hayk» M PacKpbITh XapaKTEpPHBIE HEPTHI
HayKd (CHCTEMHOCTb, JOCTOBEPHOCTb, KPUTHYHOCTH, OOIIE3HAYUMOCTb,
IIPEEeMCTBEHHOCTb, IIPOTHO3UPOBAHHOCTB, JIETEPMUHAPOBAHHOCTD,
(parMeHTapHOCTh,  YyBCTBEHHOCTb,  HE3aBEPIICHHOCTb,  PalMOHAILHOCTB,
BHEMOPAJILHOCTB, 00€3IMYeHHOCTh, YHUBEPCAILHOCTD H JP.).

2. IloaroToBuTk foKaan 1o Bonpocy: «Hayka: 6maro wmu 31m07».

3. Beinuiiure, B KaKod MEpHOJ Pa3BUTHUSI €CTECTBO3HAHMUS, U B KaKMX 00JaCTIX
paboTanu Kakue yueHble (0pOpMUTD B BHJE TaOJIUIIbI).

2 OCHOBBI METOJIOJIOTHA 1) Nsyuenne marepuana. 2) Bremmonnenue 3amanuii cemunapa. 3) CocraBieHue
HayKu cxeMm, TaOJuIl JuIsi CHUCTeMaTh3almuu y4deOHoro marepuana. 4) IToaroroBka K




TECTHPOBAHUIO 110 TEME.

1. ToxmroroBuTh Tpaduyeckoe H300paKEHHWE CTPYKTYphl TEKCTa (CXeMy) II0
BonpocaM: A) «CTpyKTypa €CTeCTBEHHOHAaydHOTro No3HaHUM»; b) «CTpykrypa
HAYYHOTO MCCIICIOBAHUS.

2. IlpuBecTy npuMep eCTECTBEHHOHAYYHOH TEOpPUU U MPOAHAIU3UPOBATh: KaKue
(haKTBI, THTIOTE3HI JISKAT B OCHOBE 3TOW TCOPHH; KaKHE HAYIHBIC MOJICITH, 3aKOHBI
(uacTHbIC, (yHIAMEHTATBHBIC) UCIIONB3YET 3Ta TCOPHsI, KAKOBBI MO3HABATCIILHBIC
BO3MOXHOCTH 3TOH TEOPHH.

Monyas 2
3 Ou3nueckas KapTHHA 1) N3yuenne marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CocraBieHne
MHpa. cxeM, TabnWIl I cucTeMarn3anuu ydeOHoro marepuana. 4) IloaroroBka k

TECTUPOBAHUIO I10 TEME.
1. IToAroTOBUTH COOOIIEHUS IO BOIIPOCAM:
A) «IloHsATHE TPOCTPAHCTBA U BPEMEHNY;
B) «IIpoctpanctBo u Bpems B CTO»;

B) «OTO o npocTpaHCTBE U BPEMEHMY.

4 CTpyKTypHBIE YPOBHU U
CHCTEMHAas OpraHU3aIus
MaTepHH.

1) N3ydyenne matepuana. 2) BeimmomHenne 3amanuii cemmuHapa. 3) CocraBicHue
cxeM, Tabnwi s cucreMarh3anmun ydeOHoro marepuana. 4) IloaroroBka k
TECTUPOBAHUIO I10 TEME.

1. INoaroroButh rpaduueckoe H300paKEHHE CTPYKTYpHl TEKCTa (CXeMy) IO
BompocaM: A) «CTpyKTypHOE CTpPOEHHE MAaTepUATbHOTO MHUPA» M TOKAKUTE B
HEeW CTPYKTypHYIO mepapxuio o0bekToB; b) CocraBbTe cXemy, B KOTOpPYIO ObI
JIOTHYHO YKJIAJBIBAIIUCH Bce (DOPMBI CYIIECTBOBAHUS MAaTEPHH.

5 Konuemnmun
BO3HHWKHOBEHHS U
pa3Butusa BeeneHHOM.

1) N3yuenne marepuana. 2) BemmonHenune 3aganuii cemunaapa. 3) CocraBneHue
cxeM, TabJIHIL JJ1sl cucTeMaTu3anuu yueobHoro Matepuaina. 4) Iloarotoska k
TECTUPOBAHUIO MO TeMe. 5) [ToAroToBKa MUHU-TIPOEKTA 110 TeMe (I0KIa/a,
MIPE3EHTALNN).

Monyib 3
6 XuMuueckre 1) Nsyuenne marepuana. 2) Bemonnenue 3amanuii cemunapa. 3) CocraBieHue
mpeoOpa3oBaHUs cxeM, TabiMI[ Uil cucTeMaru3anuu ydeOHoro marepuaia. 4) IloaroroBka k

BelecTsa. KocHoe
BEIIECTBO 3EMIIH.

TECTUPOBAHUIO 10 TEME.
1. TlpuBecTn KOHKpETHBIE HMPUMEpHI (YPaBHEHUS XHM. PEaKIHil) OTpajkaloIlie
CyTb: BJIUSHMS IPUPOABI PEArMPYIOUINX BELIECTB Ha CKOPOCTh XUM. PEAaKLUU B
3aKOHE JICHCTBYIOIMX Macc; npasuia Banr-I'opda B XuM. kuHETHKE; TpUHONTIA
Jle-IlaTensbe.

7 deHoMEH KU3HU.
IIpoucxoxnenue u
SBOJIIOLINS JKU3HH.
I'eneTuxka.

1) U3yuenue marepuana. 2) Bemmonnenue 3aganuii cemunapa. 3) CoctaBieHue
cxeM, Tabmwm s cucreMaru3anuu ydeOHoro marepuana. 4) IloaroroBka k
TeCTUPOBaHUIO 1O Teme. 5) IloAroToBKa MHHHU-TIPOEKTa MO BOIPOCAM TEMBI
(moknmama, mpeseHtanuu). 6) VcTopms pasBUTHS JaHHOTO BOIIpoca B
ecrecTBo3HaHUM; 7) Ilo3uIMM pa3snWYHBIX YYEHBIX MO IaHHOMY BoIIpocy; &)
OleHUBaHUE JIOCTOBEPHOCTH M KPHUTHYECKas OIIEHKAa  eCTECTBEHHOHAYYHOM
nH}opManuM 1Mo JaHHOW Teme conepxkameiics B CMU, pecypcax UurepHera, B
COBPEMEHHOM MH()OPMAIIIOHHOM NPOCTPAHCTBE B IIEJIOM.

8 AHTpOMOreHes.
BsaumonerictBue
MPUPOABI U 00IIeCTRA.

1) Usyuenne marepuana. 2) Bemmonnenue 3amanuii cemunapa. 3) CoctaBieHue
cxeM, Tabmwi s cucreMarh3amuu ydeOHoro marepmana. 4) IloaroroBka k
TECTHPOBaHUIO 10 TeMe. 5) [ToaroToBka MIUHH-TIPOEKTA (JIOKIIAAa, TPE3ECHTALINH ):
BrmonHenne paboThl (MHHH TPOEKTA) BKIIOYACT B CeOs CIICAYIOIIME 3TaIlbl:
BBIOOp  TeMbl, M[OAOOP H  CHUCTEMATH3ALMIO  MATepHajoB  HAy4YHO-
HCCIICIOBATEIBCKON JIUTEPATYPHI, BBIICTICHUE BAXKHBIX MOMCHTOB HCCIICIOBAHUIMA
o M30paHHOW TeMe, CaMOCTOSATEIILHOEC OCMBICICHHE CTCIICHH WU3YyYECHHOCTH WJIH
JUCKYCCHOHHOCTH  TPOOJIEMBbI  HCCIACIOBAHHUSA, CAMOCTOSATCIBHBIA  aHAIN3
MaTepuaa, CTPYKTYPUPOBaHHE Marepuaia, COCTaBIIEHUE aHa
CaMOCTOSITENIbHOTO HUCCIICAOBAHMUS, HW3JIOKCHHE Marepualia B COOTBETCTBHU C
ITyHKTaMH IJIaHA U JJOTHKOW Pa3BHTHS MBICIH, 0(OpPMIICHHE PaOOTHL

6. [IpoMe:xkyTOUHASI ATTECTANUSA M0 TUCHUILIMHE (MOIYJIIO)
6.1. OueHouyHble MaTepuaJbl AJs1 NMPOBEACHUS NMPOMEKYTOYHON aTTecTalluU IO

AUCHHUIIMHE (MOYJIIO)

dopma MOpOBEACHUA MPOMEKYTOUYHOM aTTeCTallMd MO JUCUMIUIMHE — 3a4deT. Huke
IIPUBEJEH IIPUMEPHBIN [IEPEUYECHb BOIPOCOB IS [TOJIyYEHUS 3a4eTa.

Bomnpocsl k 3a4ery




1.
2.
3.

4.
5,
6.

7.

BEIIECTBA B MHKPOOOBEKTaX.

IIpenmer u cTpykTypa ecrecTBO3HaHUsA. ECTECTBO3HAaHKE KaK HepapXHs HAYK O IPUPOLE.
Hcropust ecTecTBO3HAHUS U €€ OCHOBHBIE JTalIbI.
EcrecTBeHHOHay4Hasi U TyMaHUTapHasi KyJabTypbl. Criennpuka ecCTeCTBEHHOHAYYHOTO U
ryMaHuTapHoro 3HaHus. IIpoGiemMa uHTErpalMM €cCTeCTBEHHOHAy4YHOTO W T'yMaHUTapHOTO
3HAHMUSL.
Hayunble MeTOABI 1 KPUTEPUU HAYYHOCTH.

CTpyKTypHbIE YPOBHM OpraHU3alMy IPUPOJBL.
®usnueckre KapTHHBI MHUpPA: MEXaHWYECKas KapTHHA MHUpa; 3JIEKTPOJAMHAMHYECKAs
KapTHHA MHUpa; KBAHTOBO-II0JI€Basl KAPTUHA MUPA.
Mukpomup. DBOIOLMS NPEACTABICHUH O CTPOEHUM aToMOB. CTpOeHME aToOMOB M MX
anep. lloctynatel bopa. CrpoeHne aromHoro szapa. KopmycCkyssipHO-BOJIHOBOM Jyaiau3Mm

JIOTIOJTHUTEIbHOCTH B KBAHTOBOM MEXaHHUKE.

8.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

DyHIaMEHTAIbHBIE B3aUMOJCHCTBUSI.

[Tpunuun HeompeneneHHocT ['eifseHbepra W NPUHIMIT

3aKOHBI COXPAaHEHUS U NPUHIUI CHMMETPUHM B €CTECTBO3HAHUHU.
JluHamuueckre U CTaTUCTUYECKHE 3aKOHOMEPHOCTH B IPUPO/IE.

OcHosHble ntoJjioxkenuss CTO, OTO.
[Tpoucxoxnenne Beenennoit. Moaens ropsiueit Beenennoit. MudasiimonHas MoaeIb.
Pacmmmpenue BeeneHHOM (KpacHOE CMELIEHUE).
Ctpykrypa Beenennoii. Kpynnomacmrabnas oqHopoiHOCTh BeeneHHOM.

CoBpeMeHHbIe MPeICTaBICHHS 00 IBOJIOILMU 3BE3/I.

ypOBHI/I XUMHYECKOT'O 3HAHUsA, OTAIIbl pa3BUTUA, TCOPHUU.
[Tpuniun Bo3pactanust sHTponuu. GakTopsl U peakIMOHHAs CIOCOOHOCTh BEIIECTB.
OO6mmas xapakTepucTuKa MaHeThl 3emuts. ['eonornyeckas mkaiga BpemeHH. CTpoeHue

3emin.

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

25.

Opoumonust 3emid. KoHIenus TeKTOHUKY JTUTOC(HEPHBIX TLUTUT.
Omnpenenenue KU3HU. [ UTIOTE3bI O TPOUCXOKIACHUN KU3HU.
Teopun 3BoOMIOIMHN OpraHudeckoro Mupa. MHoroo6pasue Gopm >KU3HH.

I'eHHBIC ¥ KICTOYHBIC MEXaHU3MbI. 3aKOHEI Mengens.

Yenosek — (pU3HOIOTHSL, 310pOBbE, TBOPUECTBO, IMOIIUH, pAOOTOCIIOCOOHOCTb.

Konnenmuss Ouocdepsl u Hoocepbl; KOHLEMNIMHM 3KOJOrHU. [J00anmpHBIE HKOII.
POOJIEMBI.
Cunepreruka. Camoopranuzanus B kUBoM M HexxuBod npupoge. Unen W.Ilpuroxuna,
I".Xakena, M.Jiirena.

6.2. Kpurepumn oueHMBaHUS KOMIIeTEHIM A

Tabmnumna 4

Kapra kpuTepueB olleHUBAHMS KOMIIETEHIIU

Ne | Kon u | KommoHent OrneHo4HbIE Kpurepuu onenuBanus

I/l | HANMEHOBAaHUE (3HaHUCBDIH/ MaTepHabl
KOMIETEHIUH (hyHKIIMOHATTBHBIH )

1 OK-3. 3Haer 0aszoBeie | TecToBBIE 3HaeT 0a30BbIE IMOHATHS W KOHIEIIMH,
Criocoben TIOHSATHUS U | MaTepHabl cocrapysitorue ocHoBy EHKM.
UCTIONIb30BATh KOHLIETIINH, Hlxana oyenusanus:
€CTECTBEHHOHAYYHBIE | COCTaBJIAIOLINE 0-60% - He 3auTeHo;

U MaTeMaTH4YeCKUE | OCHOBY 61-100% - 3auteHO.
3HaHUS JUISl | €CTECTBEHHOHAYYHOU | YueOHBIN YMeeT 00BSCHUTH SBJICHUS U MPOIIECCHI,
OPHEHTHPOBaHUS B | KAPTHHbl MHUpA I | MHHH-IIPOEKT: IPOTEKAOI[NEe B MPHPOJAE C HAyYHOH
COBPEMEHHOM OPHEHTHPOBAHUS B TOYKH 3PEHHSA; TOYHO MPEACTABUTH
nH()OPMALMOHHOM COBPEMEHHOM Hay4yHble 3HAaHHSI B  YCTHOH W
IIPOCTPAHCTBE HHPOPMAIIMOHHOM MMUCbMEHHOH ~ opme,  (HOopMyITMpPOBaATH
TIPOCTPAHCTBE. pe3ynbrar;  MyOJMYHO  NIPEACTaBUTh
YMeeT KpUTHYECKH COOCTBEHHBIE PE3YJIbTATHI.
OLICHHBATh kana oyenusanus:
HHPOPMALIHIO 0 «3aumenoy - JIEMOHCTPHUPYET




pUpoae MMOHWMAaHUE HCCIEAYeMOH MpPOOIEeMBI,
COJZIEpIKaLTYIOCs B y4eOHBIH MIPOEKT HOCHT
WH(POPMAITIOHHOM apryMeHTHPOBaHHBIN xapaxrep,
MIPOCTPAHCTBE odopmIieH B COOTBETCTBUU c
(MOXeT  pasnuyaTh TpeOOBaHUSIMH.

HayJHBIC u «He 3aumeno» — He cHOPMyINpPOBAHBI
[ICEBIOHAYYHBIC Henb M 3aJaud  y4yeOHOH NpPOEKTHOW
MpeCTaBICHUS 0 paboThI, IEMOHCTPUPYET HE TMOHHMaHHE
IpUpoIe). HCCIIeAyeMOl TpOOIEeMBl, MPOEKT HOCHUT

HE  apryMEHTUPOBaHHBIM  Xapakrep,
MMEIOTCS] HEIOCTaTKU B OOPMIICHHH.

CobecenoBanne
HA  CeMHHape
WIH caaya
KOJIJIOKBHYMa
0 MOJYJISIM

Criocoben 0O0BICHUTH TIPOIIECCHI,
MPOTEKAIIIUE B TMPUPOJAC C HAYYIHOU
TOYKH 3PCHUSL.

Lxana oyenusanus:

3aumeno - NEMOHCTPUPYET MOHHMMAaHHUE

o0Cy»xmaeMoil TIpoOJIEeMbl, BBICKA3bIBAET
COOCTBEHHOE CY)XAEHHE II0 BOIPOCY,
apryMEHTHPOBAHO OTBEYAET HA BOMPOCHL
He 3aumeno — He TOHHMaeT CyTb
paccMmarpuBaeMoi MmpoOieMbl, He MOXKET
BBICKa3aTh  THUIIOBOE CY)KICHHE IO
BOIPOCY, HE OTBEYAET Ha BOIPOCHL

7. Y4yeOHO-MeTOAMYeCKOe M HH(POPMALMOHHOE o0ecneyeHue JUCIUIIMHBI (MOIYJIs)

7.1 OcHoBHasi JINTEpaTypa:

1. Py3aBun, I'. U. Konuenmuu coBpeMeHHoOro ecrectBo3Hanus: YueOuuk / .M. Py3aBuH.
- 3-e m3a., crepeorun. - Mocksa : HULl UHOPA-M, 2014. - 271 c. (Briciiee obpa3oBanue:
bakanaBpuar). ISBN  978-5-16-004924-3. -  Tekct:  snextponHsii. -  URL:
https://znanium.com/catalog/product/454162. — Pexxum mocTtyma: 1o TOIHCKE.

7.2. JlonoiHUTEIbHAS JIUTEpaTypa:

1. Pomanos, B. I1. KoHuenuuu coBpeMEHHOro ecTecTBO3HaHUS.: YueOHoe mocodue Juist
ctyneHTtoB By3oB / B.I1. PomanoB. - 4-e u3n., ucnp. u gomn. - Mocksa : By3oBckuii yuyeOHUK:
NH®PA-M, 2011. - 286 c. ISBN 978-5-9558-0189-6. - Tekct: snexkrpoHHsii. - URL:
https://znanium.com/catalog/product/256937. — Pexxum gocTymna: 1o moArmucKe.

2. OctpoBckuii, 3. B. KoHnenmuu coBpeMeHHOT0 ecTeCTBO3HaHuS : yue0. mocodue / O.B.
OctpoBckuit. — Mocksa : By3oBckuit yue6Huk : UHOPA-M, 2019. — 141 c. — (Boicmee
obpaszoBanme: bakanaBpuar). - ISBN 978-5-9558-0593-1. - Tekcr: anekrponusiid. - URL: https://
znanium.com/catalog/product/914011. — Pexxum gocTyma: 1mo moIIrIcKe.

7.3 UHTepHET pecypchl: HE UCTIONB3YIOTCS.

7.4 CoBpemeHnHble npodeccHOHAJbHBbIC 0a3bl [JAaHHBIX H HHPOPMALHMOHHBbIC
CIpaBOYHbIE CHCTEMBI:

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

3HaHuyM - https://znanium.com/

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

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

MesxBy30Bckas dnekTpoHHas onbnnoreka (MOB) - https://icdlib.nspu.ru/
HarmonanwsHas snmektponHas oubamoreka (HOB) - https://rusneb.ru/
WBuc - https://dlib.eastview.com/

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

8. llepeuens MHGOPMALMOHHBIX TE€XHOJIOTHIi, UCMOJIb3YeMBbIX NMPH OCYLIECTBIECHUH
00pa3oBaTeILHOrO MpoLecca Mo JUCHHUIIHHE

[Mnatdopma nms snexkTponHoro ooyueHust MicrosoftTeams.

CrucoK JTUIIEH3HOHHOTO MPOTPAaMMHOTO O0ECTIEYEeHHs, YCTAaHOBJICHHOTO B ayJUTOPHUSIX:
Autodesk 3ds Max 2018, Autodesk AutoCAD 2018, Embarcadero RAD Studio 2010, MatLab
R2009a, Microsoft Office 2003, Microsoft Office 2007, Microsoft Office 2010, Microsoft Visual



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/
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

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. TexHuuyeckue cpecTBa H MaTePUATIbLHO-TEXHUYECKOE 00ecreyeHue JUCHUIIMHBI

— VYyeOHble ayIUTOPUM JUIsI TPOBENEHHMS JIEKUMH W MPAKTUYECKUX  3aHATHM
YKOMIUICKTOBAHbI ~ CIIEHUAIM3UPOBAHHOM MeOeIbl0 M TEXHHYECKUMH CPEICTBAMH
o0y4yeHHs1, CHyXallUMH JJs TpeACTaBiIeHHs Yy4yeOHOW wuHpopMarmu OOJBIION
ayAUTOPHUU: MYJIbTUMEIUIHBIEC ayAUTOPUH, YKOMIICKTOBAHHBIE TAaKUM O00OPYZIOBaHUEM,
KaK MPOEKTOP, TOKYMEHT KaMepa, MPOSKIIMOHHBIA YKPaH.

— [llomemenus anst caMOCTOSITENbHOH pabOThl OOydarommxcst (KOMIBIOTEPHBIE KIIACChI)
OCHAILEHbl KOMIBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBIO TIOJAKIIOYEHUSI K CETH
«HTepueT» m  obecmedeHbl  JOCTYIOM K  DJEKTPOHHOM  WH(OPMAIMOHHO-
o0pa3oBaTenbHOHN Cpesie By3a.

— JlabGopaTopuu, OCHaIIEHHBIE JIAOOPATOPHBIM 000PYIOBAaHUEM, JJIA pPeaU3alluu JTaHHOU
JTVCUIUIUIMHBI HE MTPETyCMOTPEHBI.



