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I. MeToguueckue peKoMeHIAUM

WN3ydyenne nucrurummael «EcTecTBeHHOHaydHash KapTHHA MHpa» BKJIOYaeT B ceOs JBe
COCTABJISIIONIUE: TEOPETUYECKYIO  (JIGKIIMM) W TPAKTUYECKYIO (MpakTHYECKHe paboThl), U
OCYIIECTBIISIETCS C KCIOJIh30BAHUEM JHCTAHIIMOHHBIX OOpA30BaTENBbHBIX TEXHOJOTHUH — ydeOHOro
Kypca, pasmemenHoro 8 OUOC MAT'Y.

1.1 Meroauyeckue peKOMeHAALMH MO OPraHM3alUM pPadoOThHI CTYJIEHTOB BO BpeMsl NPOBeICHUS
JEeKIUOHHBIX 3aHATHI

Teopernueckoe 00ydeHHE OCYLIECTBISETCS Ha JIGKLIMOHHBIX 3aHATHSAX, IJI€ IMPENoJaBaTelb:
3HAaKOMHUT CTYJEHTOB C XapaKT€PUCTUKOM IUCLMILIMHBI MU OCOOCHHOCTAMHU €€ M3Y4EHHUs; H3Jaraer
OCHOBHBIE€ TEOPETUYECKHUE BOIPOCH! AUCLUIUIMHBL, JACT METOAUYECKHE PEKOMEHIALUU 10 U3YYCHUIO
yueOHOH W y4eOHO-METOIMYECKOH JHMTepaTyphl, MCIONIB3yeMbIX MHTEpHET-pecypcoB; MPHUBOAMT H
HOSICHSET MPUMEPHI 33aHUI MPAKTUYECKUX paldoT, crienn(puKy MpoOBEACHUs 3a4eTa.

B Xozme NEKIMOHHBIX 3aHATHH CTYyIEHTY HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHHE Y4eOHOTO
Mmartepuana. OOpamarb BHMMaHHE Ha KaTeropud, (HOpMYJIHPOBKH, PACKPBIBAIOIIME COJEpKaHHE
M3y4aeMOM JUCLUILIMHBI, HAYYHbIE BBIBOJbI U MPAKTUYECKUE PEKOMEHIALNH, TIOJIOKUTEIIBHBIN OIBIT B
OpaTOPCKOM HCKYCCTBE.

1.2 MeToan4yeckue peKOMEHIAIMHU 110 YYACTHIO B HHTEPAKTUBHBIX (popMax 00ydeHUst

WutepaktuBHOE 00ydeHHE IpeACTaBIseT co00i crocod MO3HaHMSA, OCYIIECTBISIEMbIH B (hopmax
COBMECTHOM JeITENbHOCTH OO0ydYalomuxcs, T.€. BCE YYaCTHHKH 0OOpa30BaTENbHOIO Ipolecca
B3aUMOJCUCTBYIOT JpPyr C JPYyroM, COBMECTHO pEIIAIOT IOCTAaBJICHHBIE MPOOJIEMBI, MOJECIUPYIOT
CUTyaluy, 0OMEHMBAIOTCs MH(pOpMAaIMeH, OLIEHUBAIOT JIEHCTBHE KOJIJIET U CBOE COOCTBEHHOE MOBE/ICHUE,
MOTPYXAIOTCS B PEaIbHYI0 aTMOC(Epy IEI0BOr0 COTPYAHUYECTBA 110 Pa3peIIeHHIO TPOOIeM.

B xone nekmuii peanusyeTcss HHTEpaKTUBHAA (opma B3aUMOACHCTBUSA — 00CYKICHHE BOIIPOCOB
10 TeMe. AKTUBHOCTb CTYJICHTOB IIPU OOCYX/IEHUN MaTEpUANIOB JIEKIUU (PUKCUPYETCS MpEnoaBaTeieM
U OLICHUBAETCS KaK «AKTHBHOCTb Ha TEOPETUYECKUX 3aHATHUSAX». ITO, B CBOIO O4Yepellb, yUUTHIBAETCS B
JabHEUIIIeM MPU BBICTABIICHUH 0aJlsIOB Ha 3a4eTe.

1.3 Meroauueckue peKOMeHIAIUH MO MOATOTOBKE K MPAKTHYECKUM 3aHATHAM

Ha nmpakTuyeckux 3aHATHAX CTYAEHTHI BBIIOJIHSIOT MPaKTUYECKUE pabOThl MO MPEII0KEHHOMY
omucannto. CTymeHTy HEoOXOJUMO O3HAKOMHTBCS C  3aJaHusAMH  (BOMPOCAMH), HW3YYHTH
PEKOMEHIyeMYI0 JIMTepaTypy U BBIIOJHUTH BCE INPEUIOKEHHbIE 3aJaHud. Bcero HeoOXxoaumo
BHITIOTHUTH 7 TMPaKTUYECKUX paboT. B Xoae BBHIMOTHEHHS] MPAKTUYECKUX pPadOT CTYAEHT HMEeT
BO3MOXXHOCTh KOHCYJIbTUPOBAHUS C TIPENoAaBaTeleM C LEeIbl0 YTOUYHEHUS WU pa3bsCHEHUS
MPEITIOKEHHOTO 3a/IaHus, & TAKXKE TI0 TEXHOJOTHYECKUM BOIIPOCAM €T0 BBITTOJHECHUS.

Bo Bpems mpakTHUeCKUX 3aHATUN CTYAEHTHI BBIIOIHAIOT Takue GopMbl paboT, Kak: COBMECTHAs
pa3paboTKa OMOPHON CXEMBI 10 TeMe 3aHATHs ¢ ucnoib3oBanueM Google.nokymentos (I1P1, I1P2-3);
COBMECTHas pa3paboTka MPE3eHTAINH TT0 TeMe 3aHATHs ¢ ucnoiib3oBanueM Google.mokymentos (I1P2-




3); muceMeHHBIe 0TBeTHI Ha Bompockl B DUOC (ITP1, TP 4-5); yuacTre B KOMaHAHOW JAUIAKTUYECKOM
urpe «Cost urpay (ITP7).

1.4 MeToanyeckue peKOMEHIAIUHU M0 OPTaAaHU3AIMU CAMOCTOATEIbHOI Pad0ThHI 00y4aK0IIHUXCH

CamocrosTenbHas padoTa CTyIEHTOB — IJIaHHpyeMmas yueOHas, yueOHO-HCCIe0BaTeNbCKasl,
Hay4YHO-HCCIIeIoBaTeNIbcKasi paboTa CTy/IEHTOB, BHINOIHIEMAasi BO BHEAYAUTOPHOE BPEMS O 3aJaHUIO U
IpU METOAWYECKOM PYKOBOJCTBE MperojaBaTelisi, HO 0€3 €ro HEemoCpeJCTBEHHOro ydyacTus (IpH
YaCTUYHOM HEIOCPEJCTBEHHOM YYacTHH MPENojaBaTesi, OCTAaBIAIONIEM BEIYyIIYIO pOJib 3a paboToit
CTYJICHTOB).

B mnpomecce camocrosiTenbHO pabOThl CTYAEHT MNPUOOpETaeT HaBBIKM CaMOOpPraHU3allWH,
CaMOKOHTPOJIS, CAMOYIIPaBICHHsI, PEICKCUN U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIBHBIM CYOBEKTOM
y4eOHOU JIeATEeTLHOCTH.

dopmMamMH  CaMOCTOSITENIBHOM ~ pabOTBI  CTyIEHTa  MNPU  OCBOCHHHM  JTUCIUTUTHHBI
«EcTecTBeHHOHayuHasi KApTUHA MUPa» SBISIOTCSA:

— H3Y4YEHUE KOHCIIEKTA JIEKIINH;

— HU3Yy4YEHUE PEKOMEHIOBAaHHOM JIMTEpaTyphl U MPEUIOKEHHBIX Ha Kypce BUIEOMATEPHUAIIOB;
— TOJTrOTOBKA JAOKJIAJa B COOTBETCTBUU C MPEIbSIBISIEMBIMI TPEOOBAHUSIMU;

— TIOArOTOBKAa U HANMCAaHWE KOHCIIEKTOB;

— PpENeTUIMOHHOE TECTHPOBAHUE.

1.5 MeToanuyeckue peKOMEHIalUM MO NOATOTOBKeE JI0KJIA/1a

[ToaroToBka mOKIJIaga SBISIETCS CaMOCTOSITENHPHOW BHEAayAMTOPHOM paboroit cryaeHta. Ha
OCHOBC aHaJm3a HUCTOYHUKOB (HOI[OGpaHHBIX CTYI[GHTOM CaMOCTOHTeHBHO) 1 BBIIIOJIHCHHBIX
MpakTHYEeCKMX  paboT  HEOOXOAWMO  MOATOTOBUTH  JIOKJIAL M3  MPEAMETHOH  oOmactu
((ECTGCTBCHHOHay‘-IHaH KapTI/IHa MI/IpaZ BbIAAOIIHUECCA yquHe». B KadyeCTBa BBIJAOIIICTOCS yquoro
MOXHO BBIOpaTh OJIHOTO W3 YYEHBIX B 00JIACTU XUMHH, OHOJOTMH WM (U3UKH, BHECIIETO
3HAYUTENBHBIN BKIAJ B KOHKPETHYIO Hayky. Pabora o0s3aTenbHO [OJDKHA COJEp)KaTh aHAIU3
W3yYEHHBIX HWCTOYHMKOB M JIMYHYIO TOYKY 3pEHHsI aBTopa. PaboTa BBINMOMHAETCS CTYJIEHTAMHU
CaMOCTOSITENTLHO B TEUYEHHE CEMEeCTpa W JOJDKHA OBITh TMPENCTaBICHA Ha MPOBEPKY HE MO3IHEE
MPEATNIOCIETHETO TPAKTUICCKOTO 3aHATH, Ha KOTOPOM OCYIIECTBIISIETCS €T0 MPEACTABICHUE U 3aIlUTa
(ue Gonee 7 MUHYT).

OCHOBHBIE 3Tallbl NOATOTOBKH JIOKJIa/1a:

1. ITogoGpaTh 1 MpoaHATU3UPOBATh PA3INYHbIE HCTOYHUKH B 00JIACTH €CTECTBEHHOHAYYHOT'O 3HAHUS.
2. ChopmynupoBath TeMy JOKJa/aa, COTJIacoBaTh €€ C MpernojaBareieM U 3aQUKCHpOBaTh Ha Kypce B
CYO.

CocTaBUTh ILIAaH JOKJIAAa.

Ocy1iecTBUTH 10100p HEOOXOAMMBIX HICTOUHUKOB 110 COTJIACOBAaHHOH TeMeE.

[ToaroToBUTH CopepIkaHue TOKIJIAAa B COOTBETCTBUH C MPEUIOKEHHBIMU TPEOOBAHUSIMHU.

OdopMHUTB TEKCT JOKJIaa U UICTOYHUKHU B COOTBETCTBUHU C TPEOOBAHUAMU K O()OPMIIEHUIO.
BeicTynuTh Ha 3amure.

NownkEwWw

Oo6mre TpeOoBaHUS K COACPHKAHUIO M OHOPMIICHHUIO JIOKIIAIa:

1. O6wveMm noknama — 5 crpanuil (0€3 TUTYJIBHOTO JIUCTA M CITUCKA HCTOYHUKOB).

2. TuTynabHBIN JUCT JOJKEH OBITH 0OPMIICH O 00pasiy (uMeercs daiin ¢ o0pa3iom).

3. OCHOBHOM TEKCT paboThl OPOPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMH, YKa3aHHBIMU HUXKE.

4. B cimydyae MCHONB30BaHUS B TEKCTE TAONWII W/WIM PUCYHKOB Ha KaXIbIi OOBEKT JOKHA OBITH
CChUIKa B TekcTe paborhl. Hampumep, «... OCHOBHBIE BHJBI MPOTPAMMHBIX CPEICTB NMPEACTABICHBI
ke (cM. Tabmuna 1)» wim «... cxemy nepeaadu HHGOpPMaIU MOXKHO YBUAETh HA puc. 1».

5. KonuuecTBO MCTOYHUKOB JIOJKHO OBITh HE MEHEE TpEeX, Ha BCE JOJDKHBI OBITh CCBHUIKM BHYTPHU
TEKCTa.

6. CrMCOK HCIOJIb3YEeMBbIX MCTOYHUKOB JOJIKEH ObITh O(OpMIIEH B COOTBETCTBUHU C TpeOOBaHUSIMH,
YKa3aHHBIMU HIKE.

TpeboBanust K 0hOPMIIEHUIO OCHOBHOI'O TEKCTA pabOThL:
1. lpudt — TimesNewRoman, pazmep — 14 mr.




2. AG3ai: MeXAYCTpOUYHBIN MHTEpBaI — 1,5; BRIpaBHUBAaHUE — «II0 IIUPUHEY; a03aHbIi oTcTymn — 1,25
CM.

3. Odopmnenne pUCYHKOB (IIpH HEOOXOJUMOCTH): BHIpAaBHUBAHHME PHCYHKA — «II0 LEHTPY», MOAINUCH
pucynka — «Puc. Ne. Ha3Banme pucynkay; mpudt mias noamucu pucyHka — TimesNewRoman,
pazmep — 12 ot.

4. Odopmienue Tabnuil (Mpu HEOOXOJUMOCTH): BBIPABHHUBAHWE TAOIHIIBI — «II0 LEHTPY»; MPUEPT
BHYTpH Tabimmubl — TimesNewRoman, pasmep — 11-12 nt.; BeIpaBHHBaHUE TEKCTa BHYTPU TAOJIUIIBI
— Ha YCMOTpEHME I10JIb30BaTeNs; MOANMCh TaOIMIbI pacroiaraercss Hajx TaOiauLed U COCTOUT W3
nByx uvacrteil: «Tabmuma Ne» — BblpaBHHBaHME IO TpaBoMy Kpaio U «Ha3Banue TaOmuibpl» —
BbIpaBHUBAHME 110 IPABOMY KPAIO WM MO LEHTPY.

TpeboBanus K 0hOpMICHHIO HCTOYHHMKOB (B coorBeTcTBUM ¢ 'OCT 2008):

1. McTouHuku JOMKHBI OBITH PACTIONOKEHBI B aJI()aBUTHOM IMOPSIIKE U IPOHYMEPOBAHBI.

2. B Tekcte AoKIaja CChlIKa Ha MCTOYHUK BbINOJHSAETCS B BUne: [Ne], rme Ne — HOMep HCTOYHMKA B
00I1IEM CIIUCKE.

3. Ecam B TeKcTe MCMOIB3YETCS TOCIOBHAS ITUTaTa, TO OHA JIOJDKHA OBITh B3ATa B KaBBIUKH, a B CCBHUIKE
Ha UCTOYHMK yKa3aHa cTpaHuna: [5, c.15].

1.6 Metoanueckue peKOMEH/IAalUM MO NOJATOTOBKE KOHCIIEKTOB

Jlns TOATrOTOBKHM KOHCIIEKTOB HWCIOJB3YOTCS TOJBKO JIOCTOBEPHBIC HWCTOYHHKH (CM. TIepeueHb
PEKOMEHIOBAHHOM JINTEPATyphI HAa Kypce).

[Ipu moAroTOBKE KOHCIIEKTa BHUMATEIHHO 03HAKOMBTECH C TIEPEYHEM BOIIPOCOB, KOTOPHIH JIOJIKEH OBITH
oTrpaxkeH. O0ObEM KOHCIIEKTa ONPE/CIIETCS CTYIEHTOM CaMOCTOSTENIbHO. B KOHCIIEKTe HE JTOHKHO OBITH HUYETO
JIATITHETO, HO MaTepHuayia JODKHO OBITh JOCTATOYHO, YTOOBI OecemoBaTh IMpH HEOOXOMUMOCTH. JloImycKaeTcs u
MPUBETCTBYETCS MepepaboTka MaTepruana B BUJIE TaOIHII, CXEM, OTIOPHBIX KOHCIIEKTOB.

KoHcnekT momkeH OBITh BBITIOJHEH B PYKOMHCHOM BHJE M MaKCUMAJILHO Pa300puYMBO, YTOOBI MOXKHO
OBLIO POYUTATH U MTPOBEPHUTH. BEITIOIHIETCS KOHCIIEKT TUOO B OTACIBHOM TETPaaH, TH0O0 B TOH XKe TeTpaiH, T
BEJIHCH JICKITUH.

Crnaya KOHCIEKTOB OCYIICCTBISCTCS HA WHIWBUAYalIbHBIX BCTPEUaX B COOTBETCTBHH C TPapUKOM
VHAWBUIyaJbHOW pPabOTHI TmpemoaaBarens. B ciywyae mepexoja Ha JUCTAaHIHMOHHYIO (opMy O0OydeHHUs
MPEOCTaBIICHHE KOHCTICKTOB Ha MPOBEPKY OCYIIECTBISIETCS C UCTIOL30BAHUE AIEKTPOHHOTO Kypca.

1.7 Meroan4eckue peKOMEHIAIUH 10 MOATOTOBKE K 3a4eTy

3aver no aucuuiunHe «EcTecTBeHHOHAay4YHas KapTHHA MHPa» BKJIIOYAET B CEOsl B2 KOMIIOHEHTA: Y4eT
AKTHUBHOCTU Ha TEOPETUICCKUX 3aHATHAX (CM. 1. 1.2) ¥ KOHTPOJIHLHOE TECTUPOBAHHUE.

Utoroserii TecT BkItouaeT B ce0st 30 BOMPOCOB 1O BCeM pasjiesiaM AUCHHUIUIMHEL. Ha nmpoxoxkaenue Tecta
otBoauTcs 50 MHHYT. B TecTHpOBaHHMM HCHOJNB3YIOTCS BOIPOCH 3aKPHITOrO THMHA (C OJAHUM WM HECKOJIBKUMH
MPaBUIBHBIMU OTBETaMH) U BOIPOCHI OTKPBITOTO THITA (KOPOTKHI WITH Pa3BEPHYTHINA OTBET).

Jis TOATOTOBKH K TECTHPOBAHHWIO CTYACHTY HEOOXOAMMO TOBTOPHTH TEOPETHUYCCKHU MaTepHal,
NpPE/ICTaBICHHBIA MPENoJaBaTeIeM Ha JICKIMU, ¥ TEOPETUUSCKHI MaTepuall, MCIOJIb3yeMblil U M3Y4YCHHBIA UM
MpU BBITONHEHUU TMpakTHIecKuX pabor. Tak e Uil MOATOTOBKH K 3a4eTy HCIOJIb3YETCs PENETHIIMOHHOE
TECTHPOBaHKE, HEOTPAHUYECHHOE IT0 BPEMEHHU.

I1. Ilnanbl NPAaKTHYECKUX 3AHATHI U NOATOTOBKA KOHCIIEKTOB

Tema 1. IBoIIOIUA HAYYHOT0 METO1A U €CTECTBEHHOHAYYHAs KAPTHHA MUPa
Koncnexr Ne 1. Hayka u Hay4Hoe 3HAHME
[ToAroToBHTE KOHCIEKT MO CIAEAYIOIIUM BOIIPOCAM:
1. TlonsiTne Hayku W CTaaAWM pa3BUTHUs Hayku. OTIMYMTENbHBIE YepThl Hayku. Buawl Hayk (1Mo
MPEIMETHOMY Pa3HO00pa3uIo, MO TIABHBIM (PYHKITUSIM).
2. OyHKIMM HAyKH KaK HEMOCPEACTBEHHOW TNPOW3BOJAMTEILHON CHJIBI OOIIECTBA W Kak
COLIMAJIBHOTO UHCTUTYTA.
3. DTuka HayKu. ITHKA HAYYHOTO OOIIECTBA. DTHKA HayKa KaK COIMAIbHOTO HHCTUTYTA.
JInteparypa: [1-7]

Koncnekr Ne 2. Kinaccudukanust HaydYHbIX METO10B
IToaroToBbTE KOHCHEKT MO CIEAYIOIUM BOIIPOCaM:
1. Meton, MeTonoyorusi, METOAMKA — UX B3aUMOCBA3b M pasnnuus. Kiaccudukanus HaydHBIX
METOJOB (C MOSICHEHUSIMH ).



2. HabmioneHwe M SKCIEPUMEHT KaK METOJIbl HaydyHOro mo3HaHus. llopsimox opranuzanuu u
IPOBECHUS.
3. CocraBbTe TAaONMUILy IJIi CPaBHEHUS METOIOB «HAOIIOJCHUE» U «IKCIEPHUMEHT». B Tabiuie
oTpazuTe O0IIre YepThl U OTIHunst. Dopma TabIUIIEI MOXKET OBITH MPON3BOJILHOM.
Jlnteparypa: [1-7]

Bonpocs! 1u1s1 006cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— Jlng 4gero HyKHBI €CTECTBEHHOHAy4YHbIE 3HaHMA OyIyIIUM CIELHAINCTaM I'yMaHUTapHOTO U
COILIMANIEHO-9KOHOMHYECKOTO TPOouis?
— B 4eM 3akimovaeTcst mpakTUYecKas 3HAYUMOCTh HAyKu?
— OxapakrepusyiiTe UCTOPHIO MTPeoOpa30BaHUl MPUIIOKEHUS 3HAHUH.
— B 4eM 3akiovaeTcsi HOBasi MUCCHSI HAyKH?
— Kak onpenensiercs J0CTOBEPHOCTh HAYUHBIX 3HAHUM?
— Kak ycranaBnuBaercs HayqdHbIl (akT?
— Uro takoe skcriepuMeHT? YeM oTiIMyaeTcsi SKCIEePUMEHT OT HaOI0IeH s ?
— KaxoBbl 0COOEHHOCTH COBPEMEHHBIX TEXHHUUECKUX CPEICTB HKCIIEpUMEHTA?

Tema 2. IlpocTpaHcTBO, BpeMsi, CHMMeTPHS
ITP 1. MaTtepusi u ee aTpuOyThI
3ananme 1. [IoaroroBsTECh K MPAKTUYECKOMY 3aHATHIO B COOTBETCTBHUU € MIaHOM. [1oAroTOBKAa MOXKET
OBITh BBITIOJHEHA MUCHMEHHO B TETPAJ WIH B JJIEKTPOHHOM BHjae. Bo BTOpoM ciydae nHpopmanus
JOJDKHA OBITh CUCTEMATU3MpPOBaHa B (haiiyi(-bl) B COOTBETCTBUH C BOIIPOCAMHU IIJIaHa, a HE TIPEICTABIIATh
cOOOM CCBUTKM WM OOpBIBOUHBIE CKPUHIIOTHI 3KpaHOB. He 3acuuThiBaeTcst HempopaboTaHHas
MOATOTOBKA B BU/JIE CIUIOIIHOTO TEKCTA.
ILnan:

1. CtpykTypa u cucteMHasi opranuzamus Marepu. CTpyKTypHbIE YPOBHU MaTE€pPHUH.

2. ®opwmbl (BUIbI) CYIIECTBOBAHUS MATEPHUHU.

3. ATpuOyThl MaTepuu: IBIKCHHE.

4. AtpuOyThl MaTepUH: IPOCTPAHCTBO U BPEMSL.
3aganue 2. BricTynute Ha MPaKTUYECKOM 3aHSATHH B 00CYK/IEHUU NIPEII0OKEHHBIX BOITPOCOB.
JInteparypa: [1-7]

KoncnekT Ne 3. IIpocTpaHcTBO 1 BpeMsi B COBPEeMEHHOI HAYYHOI KaDTHHE MHPA
IToAroToBbTE KOHCHIEKT IO CIEAYIOIIUM BOIIPOCAM:
1. Pa3Butue mpencTaBieHUNl O IMPOCTPAHCTBE M BPEMEHHU (KpaTKO): IE€OLIEHTpUYECKas CHUCTEMaA
K. Iltonemess, remuoueHtpuyeckas cucteMa H. KomepHuka, Kocmosioruyeckass Teopus
. bpyHo, npuniun otHocurensHocTH I'. I'aymunes, npoctpanctBo u Bpems H. Herorona,
npocTpaHcTBO U Bpems B XIX B.
2. OcHOBHBIE CBOMCTBA MPOCTPAHCTBA 1 BpEMEHU (00BEKTUBHOCTD, PEAIbHOCTD H T.J1.).
3. Crpena BpeMenu. TepmoanHamMudeckas, ICUXOJIOTNYECKasi, KOCMOJIOTHYECKasl CTpela BPEMEHHU.
4. buosornyeckoe, NCUX0JIOTMUYECKOE U COLMAIBHOE IPOCTPAHCTBO U BPEMSI.
Jluteparypa: [1-7]
Bonpocs! 1u1s1 00cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— Kakue BuibI MaTepuy pa3iandaroT B COBPEMEHHOM NPEACTABICHUN?
— KakoBa uctopus pa3BuTHs KOHLENIINN IPOCTPAHCTBA U BpEMEHN?
— B 4eMm nmposBieTCcs peIATUBUCTCKOE U TPABUTALIMOHHOE 3aMEJICHUE BPEMEHH?
— B u4em 3axirodaercss OTHOCUTENBHOCTb IPOCTPAHCTBA U BPEMEHU?

Tema 3. CTpyKTYpHBIC YPOBHH U CHCTEMbl OPraHU3ALMU MATEPHH
IIP 2-3. CucTeMHbIe YPOBHH OPraHU3AUUM MaTEePUH
3aganue 1. Paznenurech Ha 4 onuMHakoBble Tpymibl. [IoArOTOBbTECH K NMPAKTUYECKOMY 3aHSTHUIO B
COOTBETCTBHH C IIJIAHOM - KaXKJ1asi TPYIINa Mo OAHOMY BOIIPOCY.
ILnan:
1. CucTemMHBIM MOIXOJ: CHCTEMa, CBSI3U (TOPU3OHTAIBHBIC, BEPTHUKAIBHBIE), CBOMCTBA CHUCTEMBI,
BUJIbI CUCTEM.
2. VYpOBHU CTPOECHHS MATEPUH: MAKpPOMUD (IOHATHE, OCHOBHbIE HAyYHbIE BEXU U IEPCOHAIIHIH).



3. YpOBHM CTpOEHUSI MaTE€pUU: MHUKPOMHUpP (TMOHATHE, KBAHTOBO-MEXAaHUYECKAs KOHIEMIHUS,
aTOMHUCTUYECKasi KOHIICTILINS).
4. YpoBHU CTpOeHHUsI MaTepuu: Meramup (MOHSATHE, KOCMOJIOTHYECKHE Mojenu BceneHHoi,
TEOPUHU MIPOUCXOXKICHUS U KOHIIETIIIUU 3BoItolInU BeeneHHo).
3aganue 3. BricTynure Ha MPAaKTUYECKOM 3aHSITHH B 00CYKICHUU TIPEIOKEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekt Ne 4. I'noccapuii mo teme «CTpyKTYpHbI€ YPOBHH MaTEePHHI»
IToaroroBbTe (MHAMBUYaIbHO) TJIOCCAPHIL 11O CIETYIOIINUM HOHITHSIM:

1. cucrema, >IIEMEHT, OTKPBITasi CUCTEMA, 3aKphITasl CUCTEMA, U30JMPOBAHHAS CUCTEMA;

2. MakpoMup, KOpPIIyCKyja, BOJHA, Audpakius, uHTepdepeHuuns, (u3nveckoe Imose, CKOPOCTh
CBETa, YIEKTPOMAarHuTHas UHAYKLIHS,

3. MHMKpPOMHp, KBaHT, COOTHOIIEHHWE HEONPEAECIEHHOCTH, NPHUHLHUII JOMOJIHUTEIBHOCTH, aToM,
JIEKTPOH, MPOTOH, CUJIBHOE B3aUMOJCHCTBHE, DJIEKTPOMArHUTHOE B3aUMOEHCTBUE, ciaboe
B3aMMOJICHCTBHE, TPABUTALIMOHHOE B3aUMOJICHCTBHE, (PU3UUECKUIN BaKyyM;

4. meramup, MeTarajlakTHKa, BCEJICHHas, KOCMOJIOTHS, TaJlaKTUKa, T'PaBUTAL[MOHHBIM Iapagokc,
(boTromMeTpruECKHil MapagoKc, CHHTYJISIPHOCTD, 3BE3/Ibl, COJIHEUHAs! CHCTEMA.

Jlureparypa: [1-7]
Bonpocs! 1u1s1 00cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA (opMma):

— Yewm o0ycnaBIuBaeTCs CTPYKTypHasi opraHu3aius Mmupa?

— KakoBo coBpeMeHHOE peICTaBICHUE KOHLENIUU aTOMU3Ma?

— UYto0 Takoe UHBAPUAHTHOCTH?

— Kakoii 3aKkoH ciiefyeT u3 H30TpOIHOCTU IPOCTPaHCTBA?

Tema 4. Ilopsinok u Oecnopsiiok B mpupoae
IIP 4-5. CraTuctuyeckue U TePMOAUHAMUYECKHE CBOMCTBA MAKPOCUCTEM
3apanue 1. [ToAroToBHTECH K MPAKTUYECKOMY 3aHITHIO B COOTBETCTBUHM C ITu1aHOM. [IoaroroBkKa Moxer
ObITh BBINIOJTHEHA MUCHMEHHO B TETPaJy WIM B AJIEKTpPOHHOM BHae. Bo BTOpoM ciyuae nHpopmanus
JOJDKHA OBITh CUCTeMaTU3UpOBaHa B (aiisi(-bl) B COOTBETCTBUH C BOIPOCAMH IUIaHA, a HE TPEACTaBIATh
co00¥ CCBUTKH HJIH OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Iiaan:
1. Tepmonunamuyeckue 3akoHbI B (u3MKe (TEpMOJMHAMHUKA, TEPMOJMHAMUYECKHE MapaMeTphl,
TCPMOAUHAMHNYCCKAA CUCTEMA U €€ BUbl, OCHOBHBIC 3aKOHbI TepMOI[I/IHaMI/IKI/I).
2. Xumuueckass peakimuss U ee BHAbl. OCHOBHBIE TOHSATHS XUMHUYECKOH peakmuu (CKOPOCTh
XUMHAYECKOHN peakIuy, KOHIICHTPALU, KaTaau3aTop, GepMEHTHI, SHEPIUs aKTUBALIH).
3. HeoOpatumeie n oOpaTumsbie peakiuu. PaBHoBecue. CuHepreTyka.
3anganme 2. BoicTynute Ha NPakTHUECKOM 3aHATHH B 00CYXIEHUH MPEJI0KEHHBIX BOITPOCOB.
Jluteparypa: [1-7]

Koncnekr Ne 5. EcrecTBeHHOHay4YHbI€ 3AKOHBI M TEOPUU
IloAroToBbTE KOHCHEKT MO CIEIYIOIUM BOIIPOCAaM:
1. TlonsiTne 3akoHa C TOYKH 3pEHHMS Haykh. Buapl 3akoHOB (4acTHbele, oOmue). [Ipumepsr
€CTECTBEHHOHAYYHBIX 3aKOHOB C YKa3aHHEM €ro Buja (He MeHee TpeX MO KaKIOMY BUIY).
2. Ilonstue Teopuum W €€ poiab B To3HAHWU. Buapsl Teopuit (dhyHAaMEHTANbHBIC, YACTHBIC).
[Tpumepsl ecTeCTBEHHOHAYYHBIX TEOpU C yKa3aHHeM ee¢ BuAa (He MEHee TpeX MO KaxaoMy
BH]TY).
3. CTpyKTypa eCTECTBEHHOHAYYHOU TEOpUH (C MOSCHEHUSMHU ).
Jlureparypa: [1-7]
Bonpocs! 1151 006cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— Kak pa3zBuBanuch NpeACTaBICHUS O MPUPOJIE TEIIIOBBIX SIBJICHUI?
— KakoBbI OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOU TEOPHUH?
— Yo sBNIAETCS MPEAMETOM U3YUCHUS XUMUU?
— B uyem 3akmouaercs cnenuduKa COBPEMEHHBIX CpPEICTB YINPABICHHUS XUMHUYECKUMHU
npoueccamu?

Tema 5. buocdepa u 4esioBek



ITP 6. Buonornyecknii ypoBeHb OPraHU3aluM MaTepHu
3ananme 1. [IoaroToBsTECh K MPAKTUYECKOMY 3aHATHIO B COOTBETCTBHUU € MIaHOM. [oAroTOBKa MOXKET
OBITh BBITIOJHEHA MUCHMEHHO B TETPAJ WIH B JJIEKTPOHHOM BHjae. Bo BTOpoM ciydae nHpopmanus
JOJDKHA OBITh CUCTEMATU3MPOBaHa B (aiyi(-bl) B COOTBETCTBUHU C BOIIPOCAMHU ITIJIaHa, a HE TIPEICTABIIATh
cO0O0M CCBUTKM MJIM OOPBIBOYHBIE CKPUHIIIOTHI 3KPaHOB.
ILnan:
1. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKICHUU SBOIIOUMUA U KU3HU (MIOHSATHE 3BOJIOLNH,
OCHOBHBIE T'MIIOTE3bl BOSHUKHOBEHUS JKU3HH).
2. Oco0OeHHOCTH OMOJIOTHYECKOTO YPOBHS OpraHu3aluu MaTepud ((PyHKIMH >KUBOTO BELIECTBA,
CTpOEHHE U Pa3HOBUIHOCTH KJIETOK, HOCUTENIM TeHeTHYeCKoi nH(OpMaLInn).
3. PacturenbHblil M )KMBOTHBIA MUD.
4. Dpomorus yenoBeka. dusnonorndyeckue NoTpeOHOCTH | KU3HE00eCIIeueHEe YeJI0OBeKa.
3aganue 2. BricTynuTe Ha MPAaKTUYECKOM 3aHSITHH B 00CYKICHUU TIPEIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]

Koncnekt Ne 6. IBo/1101UA YeJIOBEKA U €ro NOTPeOHOCTH
IToAroToBbTE KOHCHEKT MO CIEAYIOIUM BOIIPOCAM:
1. CuHTeTHueckas Teopus BOJIIOLMHU U €€ MonoxkeHHsl. OCHOBHBIE TAIbl IBOJIOLNUN YEIOBEKA.
2. XKuzHenesaTenbHOCTh W JKM3HEOOECIIEUeHHE  4YellOBeKa.  3J0pOBBIA  00pa3  KU3HH.
duznonornyeckue NoTpedHOCTH YesI0BeKa.
3. Tlonsarue Oumorexnomoruu. «KpacHas», «3eneHas» u «Oenas» OuorexHonoruu. buostuka.
I'eneTnvecku-moauduImpoBaHHbIil opranu3M. Kimonuposanwue. TpaHCIIIIaHTOIOTHS.
Jlnteparypa: [1-7]
Bomnipocsl 1u1st 00Cy:KIeHus HA JIEKIMHU M0 TeMe (MHTepakTuBHas ¢popma):
— KakoBa nepapxuueckas CTpyKTypa KUBOW MaTepuu?
— Ha kakoit cTpyKTypHOI OpraHu3anuy HaxoauTces ouocdepa?
— Kakwue npusHaku 0ObeAUHSIOT )KUBYIO U HEXKUBYIO IPUPOIY?
— Hayem ocHOBaHa reHHas TEXHOJIOTHUSA?

Tema 6. [lanopamMa COBpeMEHHOI0 €CTeCTBO3HAHUSA
IIP 7. EcrecTBeHHOHAY4YHbIE OCHOBbI TEXHOJIOTUH, JHEPIreTHKH U IKOJIOTHHU
3ananme 1. [IoaroToBsTECh K MPAKTUUECKOMY 3aHSATHIO B COOTBETCTBHUU € MIaHOM. [oAroTOBKa MOXKET
OBITh BBITIOJHEHA MUCHMEHHO B TETPAI WIH B JJIEKTPOHHOM BHjae. Bo BTOpoM ciyudae nHpopmanus
JOJDKHA OBITh CUCTEMATHU3UpPOBaHa B (aiiyi(-bl) B COOTBETCTBUHU C BOIIPOCAMHU IIjIaHa, a HE TIPEICTABIIATh
cO0O0M CCBUTKM MJIM OOPBIBOYHBIE CKPUHIIIOTHI 3KPaHOB.
ILnan:
1. Ot ecTecTBO3HAHMS K TEXHOJIOTUSM (pa3BUTHE HWH(POPMAIIMOHHBIX TEXHOJOTUH, PaKeTHO-
KOCMUYECKHE TEXHOJIOTUH, COBPEMEHHBIE T€HHBIE U OMOTEXHOIOTHH).
2. EcrecTBeHHOHay4YHBIE TPOOJIEMBI JHEPreTHKU (MCIONb3yeMas YeJIOBEKOM JHEPreTHKa,
0COOCHHOCTH OTE€YECTBEHHOM 3HEPTEeTUKU, YHEPreTUYEeCcKas CTPaTEerus).
3. EctecTBO3HaHME€ U SKOJOTUS (IKOJOTUS U €€ OCHOBHBIC HaIpaBIEHUS, SKOJIOTUYECKUE
poOJIEeMbI YEJIOBEYECTRA).
4. MupoBo33peHHUE, HPABCTBEHHOCTh U TMpupoja (MHUPOBO33pEHHE, HPABCTBEHHOCTb, pOJIb
MHPOBO33PEHHUS B 3aIIUTE OKPYKAIOLIEH cpebl).
3aganue 2. BricTynuTe Ha MPAaKTUYECKOM 3aHSITHH B 00CYKICHUU MIPEIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]
Bonpocs! 1u1s1 006cyx1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— B 4eMm paznuune ecCTECTBEHHOHAYYHBIX 3HAHUA M TEXHOJOTHI?
— Ha ueM ocHOBaHBI OMOTEXHOJIOTUH?
—  UYrto sBNIAETCS NEPBOMCTOYHUKOM MHOTHX BUJIOB MPOWU3BOJUMON SHEPTUn?
— Kak onpenensercs sHepreTuueckas cTpaTerus?
— B uem nposiBisieTcst rmodanu3anys NpUupOIHBIX MPOIECCOB?
— UeM OTIMYAIOTCS €CTECTBEHHBIE TTI00ATBHBIE MPOIECCH OT aHTPOTIOTEHHBIX ?



