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I. MeToguuyeckue peKoMeHIANMA

N3ydyenne nucturummael «EcTecTBeHHOHaydHass KapTHHA MHpa» BKJIIOYaeT B ceOs JBe
COCTABJISIIONIUE: TEOPETUYECKYI0  (JIGKIMHM) W TPAKTHYECKYIO (MpakTHYeCKHe paboThl), U
OCYIIECTBIISIETCS C HCIOJIh30BAHUEM JHCTAHIIMOHHBIX OOpA30BaTENBbHBIX TEXHOJOTHUH — y4eOHOTro
Kypca, pasmemenHoro 8 OUOC MAT'Y.

1.1 MeTtoanyeckue peKOMeHJALUM N0 OPraHU3alMH PadoThl CTYJEHTOB BO BpeMsi NPOBeJACHUS
JIEKIIUOHHBIX 3aHATHI

Teopernueckoe 00ydeHHE OCYLIECTBISETCA Ha JIEKLMOHHBIX 3aHATHSX, IA€ IPENojaBaTelb:
3HAaKOMHUT CTYJCHTOB C XapaKTEPHUCTUKON IUCHMIUIMHBI M OCOOCHHOCTSMHU €€ M3YYCHHUs; H3Jaraer
OCHOBHBIE TEOPETHUYECKHE BOMPOCH! NUCLHUILUIMHBI; 1a€T METOAMYECKHE PEKOMEHIALMK MO0 HU3Y4YCHHIO
yueOHON W y4eOHO-METOIMYECKON JHMTepaTyphl, MCIONb3yeMbIX MHTEpHET-pecypcoB; MPHUBOAUT H
MOSICHSET MPUMEPBI 33JaHUI MPAKTUUECKUX padoT, crienn(puKy MpoBEACHUs 3a4eTa.

B Xozme NEKIMOHHBIX 3aHATHH CTYIEHTY HEOOXOJMMO BECTH KOHCIIEKTUPOBAaHHE Y4eOHOTO
martepuana. OOpamarh BHMMaHHE Ha KaTeropud, (OpMYyIMPOBKH, PACKPBIBAIOIIME COJEpKaHHE
M3y4aeMOM JUCLUILIMHBI, HAYYHbIE BBIBOJbI U MPAKTUYECKUE PEKOMEHIALNH, TIOJIOKUTEIIBHBIN OIBIT B
OpaTOPCKOM HCKYCCTBE.

1.2 MetoanuyecKkue peKOMeHAAIUN M0 YYACTHIO B MHTEPAKTUBHBIX ()OpMax 00yueHus

WutepaktuBHOE 00ydeHHEe IpeACTaBIseT co00i crocod MO3HaHMSA, OCYIIECTBISIEMbIH B (hopmax
COBMECTHOM J€STENbHOCTH OO0ydYalomuxcs, T.€. BCE YYaCTHHKH 0Opa30BaTENbHOrO Ipolecca
B3aUMOJCUCTBYIOT JpPYyr C JPyroM, COBMECTHO pEIIAOT IOCTAaBJICHHBIE MPOOJIEMBI, MOJCIUPYIOT
CUTyaluy, 0OMEHHMBAIOTCs HH(pOpMaIMeH, OLIEHUBAIOT JISHCTBHE KOJIJIET U CBOE COOCTBEHHOE MOBE/ICHUE,
MOTPYXAIOTCS B PeaIbHYI0 aTMOC(epy JIEI0OBOT0 COTPYAHMUUECTBA 110 pa3peIIeHHI0 polieM.

B xone nekmuii peanusyeTcss HHTEpaKTUBHAS (opma B3aUMOACHCTBUSA — 00CYKICHHE BOIIPOCOB
1o TeMe. AKTUBHOCTB CTYJIEHTOB IIPU OOCYX/IEHUU MaTEPUANIOB JIEKIUU (GUKCUPYETCs MpenoaBaTeieM
U OLICHHUBAETCS KaK «AKTUBHOCTb Ha TEOPETUUYECKUX 3AHATUAX». ITO, B CBOK OYEPE/lb, YUUTHIBAECTCS B
JalbHEUIIeM MPU BBICTABIICHUH 0aJlIOB Ha 3a4eTe.

1.3 MeTtoanuyeckne peKOMEHIAMH MO0 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Ha nmpakTruyeckux 3aHATHAX CTYIEHTHI BBIIOJIHSIOT MPAaKTUYECKUE paObOThI MO MPEII0KEHHOMY
ornucannio. CTyAeHTy HEOOXOOUMO O3HAKOMHUTBCS C  3aJaHUAMU  (BONPOCAMH), H3YYUTh
PEKOMEHIyeMYI0 JIUTEepaTypy M BBIIOJHUTH BCE INPEUIOKEHHbIE 3aJaHusd. Bcero HeoOXxoaumo
BBIIMOJIHUTh 7 TPAKTUYECKUX paboT. B Xonxe BBIMOMHEHHS NPaKTHYECKUX pPaOOT CTYACHT HMEET
BO3MOXXHOCTh KOHCYJIbTUPOBAHUS C TIPENoOAaBaTeeM C LEIbl0 YTOYHEHUS WU pPa3zbsCHEHUS
IIPEIOKEHHOTO 3a/1aHNUs, a TAK)KE 110 TEXHOJOTHYECKUM BOIIPOCAM €T0 BBIITOJIHEHHUS.

Bo Bpems nmpakTHueCKUX 3aHATUN CTYIEHTHI BBIOIHAIOT Takue GopMbl paboT, Kak: COBMECTHAs
pa3paboTKa OIMOPHON CXEMBI 10 TeMe 3aHATHs ¢ ucnoib3oBanueM Google.nokymentos (ITP1, I1P2-3);
COBMECTHas pa3paboTka MPE3CHTAIMH TT0 TeMe 3aHATHs ¢ ucnoiib3oBanueM Google.mokymentos (I1P2-




3); nucbMeHHbIe 0TBeThI Ha Borpocskl B DMOC (ITP1, TIP 4-5); yyacTue B KOMaHIHON NTHUIAKTHUYECKOU
urpe «Cos urpa» (I1P7).

1.4 Metoanyeckue peKOMeHAAIUN 10 OPraHU3ANNU CAMOCTOATEIbHOM PadoThl 00yUYaKOIIUXCSI

CamocrosTenbHas padoTa CTyIEHTOB — IJIaHHpyeMmasl ydeOHas, yueOHO-HCCIeoBaTeNbCKasl,
Hay4YHO-UCCIIEI0BATENbCKask paboTa CTYACHTOB, BBIMIOJHAEMAasi BO BHEAYJUTOPHOE BPEMS I10 3aTaHUIO U
pU METOJMYECKOM PYKOBOJACTBE MpErojaBareliss, HO 0e3 ero HemOCPeICTBEHHOTO ydacTus (Ipu
YaCTUYHOM HETOCPEACTBEHHOM Yy4YaCTHHU TPENOAaBaTelis, OCTABISAIONIEM BEAYIIYIO POJb 32 paboTou
CTYJICHTOB).

B mpomecce camocTosTeNnpbHOM pPabOThI CTYIEHT TPHOOpPETAET HABBIKM CaMOOpPTaHU3AIlUH,
CaMOKOHTPOJISI, CAMOYIIPaBICHHsI, PEICKCUN U CTAHOBUTCSI AaKTUBHBIM CaMOCTOSITEIBHBIM CYOBEKTOM
y4eOHOU JIeATETLHOCTH.

dopmMamMH  CaMOCTOSITENIBHOM ~ pabOTBI  CTyI€HTa  TNPU  OCBOCHHHM  JUCIUTUTHHBI
«EcTecTBeHHOHAy4YHasi KapTUHA MUPA>» SBJISIIOTCS:

— H3YyYCHHUE KOHCIEKTA JICKLIH;

— U3YYCHHUE PEKOMEHJOBAHHOM JUTEPATYyphl U MPEIOKEHHBIX Ha Kypce BUAECOMATEPHUAIIOB;

— TMOATOTOBKA JIOKJIA/Ja B COOTBETCTBUU C MPEABSIBISIEMbIMHI TPEOOBAHUSIMU;

— NOATrOTOBKAa M HallMCaHWE KOHCIIEKTOB;

— PENETHIIMOHHOE TeCTUPOBAHHE.

1.5 Meroanuyeckue peKOMeHAAIUN M0 MOAT0OTOBKE J0KJIaga

[ToaroToBka mOKIIaga SBISIETCS CaMOCTOSITENIHPHOM BHeayAHTOpPHON paboroit cryaeHta. Ha
OCHOBC aHaJnm3a HUCTOYHUKOB (HOI[OGpaHHBIX CTYI[GHTOM CaMOCTOHTGHBHO) 1N BBIIIOJIHCHHBIX
MpakTHYEeCKMX  pabOT  HEOOXOAWMO  TMOATOTOBUTH  JIOKJIAL W3  MPEIMETHOH  oOiactu
«EcrecTBeHHOHay4YHast KapTMHA MHpa: BBIAAIOIIMECS Y4YEeHbIe». B KadecTBa BBIJAIOLIETOCS YYEHOI'O
MOXHO BBIOpaTh OJIHOTO W3 YYEHBIX B 00JIACTU XWUMHH, OHOJOTMM WX (U3UKH, BHECIIETO
3HAYUTENBHBIN BKJIAJ B KOHKPETHYIO Hayky. PaGorta o0s3aTenbHO [OJDKHA COJEp)KaTh aHAIU3
W3yYEHHBIX HCTOYHMKOB M JIMYHYIO TOYKY 3pEHHsI aBTopa. PaboTa BBIMOMHSAETCS CTYJIEHTAMU
CaMOCTOSITENTLHO B TEUYEHHE CEMEeCTpa W JOJDKHA OBITh MPEICTaBICHA HA MPOBEPKY HE MO3JHEE
MIPEATIOCIETHETO TTPAKTUICCKOTO 3aHATHI, HA KOTOPOM OCYIIECTBIISIETCS €T0 MPECTABICHUE U 3aIlUTa
(ue Gomnee 7 MUHYT).

OCHOBHBIE 3Tallbl NOATOTOBKH JIOKJIa/1a:

1. Ilogo6paTh U MpoaHATU3UPOBATh PA3INYHbIE HCTOYHUKH B 00JIACTH €CTECTBEHHOHAYYHOI'O 3HAHUS.
2. ChopmynupoBarh TeMy J0KJIaJa, COTIacoBaTh €€ C MpernoaaBaTesieM u 3a(uKcUpoBaTh Ha Kypce B
CYO.

CocTaBUTh IUIaH JOK/IAIA.

Ocy1iecTBUTH 10100p HEOOXOAMMBIX HICTOUHUKOB 110 COTJIACOBAaHHOH TEMe.

[ToaroToBUTH COAEpIKaHUE TOKIJIAAAa B COOTBETCTBUH C MIPEIOKEHHBIMU TPEOOBAHUSIMHU.

OdopMHUTB TEKCT JOKJIa1a U UICTOYHUKHU B COOTBETCTBUHU C TPEOOBAHUAMU K O()OPMIIEHUIO.
BelcTynuTh Ha 3amure.

Nk w

Oobmre TpeOoBaHUS K COACPHKAHUIO M O(HOPMIICHUIO JIOKIIaIa:

1. O6wveM nokmnama — S crpanull (0€3 TUTYIBHOTO JIUCTA M CIIHCKA HCTOYHHUKOB).

2. TUTynbHBIN JTUCT AOKEH OBITH 0OPMIICH TIO0 00pa3ily (uMeeTcs ¢ait ¢ o0pas3om).

3. OCHOBHOU TEKCT paboThl OPOPMIIEH B COOTBETCTBUH C TPEOOBAHUSIMH, YKa3aHHBIMU HUXKE.

4. B cimydyae MCHONB30BaHUS B TEKCTE TAONWII W/WIM PUCYHKOB Ha KaXIbIi OOBEKT JOKHA OBITH
CChUTKA B TeKCTe paboThl. Hampumep, «... OCHOBHBIC BHJBI MPOTPAMMHBIX CPEJCTB MPEICTABIICHBI
ke (cM. Tabmuna 1)» um «... cxemy nepeaadu MHGOpMaIMi MOKHO YBHJIETh Ha puc. 1».

5. KonnuecTBO MCTOYHUKOB JIOJKHO OBITh HE MEHEE TpPEeX, Ha BCE JOJKHBI OBITh CCBHUIKM BHYTPHU
TeKCTa.

6. CIIMCOK HCIIOJIb3YEMBbIX HCTOYHUKOB JIOJDKEH OBITh O()OPMIIEH B COOTBETCTBHUHU C TPEOOBAHHUSIMHU,
YKa3aHHBIMU HIKE.

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




2. AO03ai: MeXayCTpOYHBIN UHTEpBaI — 1,5; BEIpaBHUBAHHE — «I10 MIMPUHE»; ab3amHbIi orcTyn — 1,25
CM.

3. OdopmieHne pUCYHKOB (TP HEOOXOJMMOCTH): BHIpAaBHUBAHHME PHCYHKA — «II0 LEHTPY», MOANUCH
pucynka — «Puc. Ne. Ha3Banme pucynka»; mpudt mias noxamucu pucyHka — TimesNewRoman,
pa3mep — 12 ot.

4. Odpopmienue Tabnuil (Mpu HEOOXOIUMOCTH): BBIPABHHUBAHWE TAOIMIIBI — «IIO LEHTPY»; MPUEPT
BHYTpH Tabimubl — TimesNewRoman, pasmep — 11-12 nt.; BeIpaBHUBaHUE TEKCTa BHYTPU TaOJIUIIBI
— Ha YCMOTpEHME I10JIb30BaTeNs; MOANMCh TaOIMIbI pacroiaraercss Hajx TaOiauLed U COCTOUT W3
nByx uvacrteil: «Tabmuma Ne» — BelpaBHMBaHME IO TNpaBoMy Kpaio M «HasBaHue TaOmumbl» —
BbIpaBHUBAHME T10 IPABOMY KpPar0 WM IO LEHTPY.

TpeboBanus K 0hOpMIIEHUIO NCTOUYHUKOB (B coorBeTcTBHH ¢ 'OCT 2008):

1. VcTounuku MOMKHBI OBITH PACTIONIOKEHBI B aJI()aBUTHOM MOPSIIKE U TPOHYMEPOBAHBI.

2. B Tekcre moknaza cchUiKa Ha UCTOYHHUK BBITIOTHSAETCS B BUe: [Ne], rme Ne — HOMep MCTOYHMKA B
0011IeM CIIHCKE.

3. Ecnm B TeKCTE MCMIOIB3YETCS TOCIOBHAS ITUTaTa, TO OHA JIOJDKHA OBITH B3ATa B KaBBIUKH, a B CCBUIKE
Ha UCTOYHMK yKa3aHa cTpaHuna: [5, c.15].

1.6 Meroanyeckue peKOMEHAAIUN MO MOAT0TOBKE KOHCIIEKTOB

Jlis TOATrOTOBKHM KOHCIIEGKTOB HWCHOJB3YIOTCS TOJBKO JIOCTOBEPHBIC HWCTOYHHKH (CM. TepeueHb
PEKOMEHJIOBAHHOM JTUTEpaTyphl Ha Kypce).

[Ipn moAroToBKE KOHCIIEKTa BHUMATEIFHO 03HAKOMBTECH C IIEPEYHEM BOTIPOCOB, KOTOPHIN AOIKEH OBITh
otrpaxkeH. O0bEM KOHCIIEKTA ONPE/CIIICTCS CTYIEHTOM CaMOCTOSTENIbHO. B KOHCIIEKTE HE JTOHKHO OBITH HUYETO
JIATITHETO, HO MaTepuaia JODKHO OBITh JOCTAaTOYHO, YTOOBI OecemoBaTh IMpH HEOOXOMUMOCTH. JloImycKaeTcs |
MIPUBETCTBYETCA MepepaboTKa MaTepralia B BUAE TaOJHII, CXEM, OITIOPHBIX KOHCIIEKTOB.

KoHcnekT momkeH OBITh BBITIOJHEH B PYKOIHCHOM BHJE M MaKCUMAJILHO Pa300puYMBO, YTOOBI MOXKHO
OBLIO POYUTATH U MTPOBEPUTH. BEITIOIHIETCS KOHCTIEKT TUOO B OTACIBHOM TETPaaH, TH00 B TOH Ke TeTpaiH, T
BEJINCH JIEKITNH.

Crnaya KOHCIEKTOB OCYIIECTBISCTCS HA WHIWBUAYalIbHBIX BCTpPEUaX B COOTBETCTBHH C TpPapUKOM
WHAWBUIyaJLHOW pPabOTHI TmpemoaaBarens. B ciywyae mepexoja Ha JUCTAaHIHMOHHYIO (opMy O0OydeHHUs
MpeocTaBleHIe KOHCIIEKTOB Ha IPOBEPKY OCYIIECTBIIETCS C HCIIOJIb30BaHUE 3JIEKTPOHHOTO Kypca.

1.7 MeTtonnuyeckne peKOMEHIAIUH M0 OATOTOBKE K 3a4eTy

3aueT mo aucruIuiiHe «ECTecTBEeHHOHAaydYHasi KapTHHA MHpa» BKIIOYACT B ceOS JBa KOMIIOHCHTA: y4eT
AKTHUBHOCTU Ha TEOPETUICCKUX 3aHATHAX (CM. 1. 1.2) ¥ KOHTPOJIHLHOE TECTUPOBAHHUE.

Utoroserii Tect BkItouaeT B ceOst 30 BOMpOCOB 1Mo BceM pasjiesiaM AUCHUIUIMHEL. Ha nmpoxoxkaenue Tecta
orBojuTcsa 50 MuHyT. B TeCTUpOBaHMM HCHONB3YIOTCA BOMPOCHI 3aKPHITOrO TUMA (C OJHUM WM HECKOIBKUMU
MPaBWIHHBIMU OTBETAMHM) U BOIPOCHI OTKPBITOTO THUMA (KOPOTKUM MU Pa3BEPHYTHINA OTBET).

Jns MONTOTOBKM K TECTUPOBAHHUIO CTYACHTY HEOOXOAMMO TOBTOPUTH TEOPETHUECKHHA MaTepual,
MPEIICTABICHHBIN TPEoIaBaTe]IeM Ha JICKIIUW, U TEOPETUYCCKUI MaTepuall, UCIOIb3yeMbI U M3YYCHHBIH UM
MpPH BBITIONTHEHUH MpPaKTHUeCKUX paboT. Tak ke A MOATOTOBKH K 3a4eTy HCIIONB3YETCS PENeTHINOHHOE
TECTUPOBAHME, HEOTPAHUIEHHOE IO BPEMEHH.

I1. IInanbl NPaKTHYECKUX 3AHATHI U MOATOTOBKA KOHCIEKTOB

Tema 1. IBoIIOIIUA HAYYHOT0 METOA U €CTECTBEHHOHAYYHAs KAPTHHA MUPa
Koncnekt Ne 1. Hayka u HayyHoe 3HaHHe
[ToAroToBHTE KOHCIEKT MO CIAEAYIOIIUM BOIIPOCAM:
1. TlonsTMe HaykKM W CTaauH pa3BUTUA HayKu. OTIMYHUTEIbHBIE YEPThl HaykKh. Buabl Hayk (IO
MPEeIMETHOMY pa3HO00pa3uio, 10 IIaBHBIM (DYHKIHSM).
2. OyHKIMA HAyKH KaK HEMOCPEICTBEHHOM TPOU3BOAUTEILHON CHJIBI OOIIeCTBA W Kak
COLIMAJIBHOTO UHCTUTYTA.
3. DTuka HayKu. ITHKA HAyYHOTO OOIIecTBa. DTHKA HayKa KaK COMAIbHOTO HHCTUTYTA.
JInteparypa: [1-7]

Koncnekr Ne 2. Knnaccudukanust HaydYHbIX MeTO10B
IToaroToBbTE KOHCHEKT MO CIEIYIOIUM BOIIPOCaM:
1. Metoa, MeTonoyorusi, METOAMKA — MX B3aUMOCBA3b M pasnnuus. Kiaccudukanus HaydHBIX
METO/IOB (C TTOSICHEHUSMHU ).



2. HabmiogeHue W SKCIEPUMEHT KaK METOJbl HAaydyHOro mo3HaHUs. [lopsok opraHuzauuu U
IIPOBE/ICHUS.
3. CocraBbTe TAaONMUILy IJIi CPaBHEHUS METOIOB «HAOIIOJEHUE» U «IKCIEPHUMEHT». B Tabiuie
oTpa3zuTe O0IIMe YepThl U OTIHUUst. Dopma TaOIUIBI MOXKET OBITh TPOU3BOIIHHOM.
JInteparypa: [1-7]

Bonpocs! 1u1s1 00cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— Jlns 4yero Hy)XHbI €CTECTBEHHOHAy4YHblEe 3HAHUS OYAYUIMM CHEUAINCTaM T'yMaHUTApHOTO M
COIIMANIEHO-9KOHOMHYECKOTO PO uIs?
— B dewm 3akmrouaercs nmpakTuyeckas 3HaYUMMOCTb HayKu ?
- OxapakTepu3syiiTe HCTOpHUIO TPeoOpa30BaHUil NPUIOKEHHS 3HAHUH.
— B 4ewm 3akmrouaercs HOBast MUCCHS HAyKH ?
- Kaxk onpeznensercs 10CTOBEPHOCTh HAyUYHbIX 3HAHUN?
— Kak ycranaBnuBaeTcst HaydHbIH (akT?
- Yro Takoe skcnepuMeHT? YeM OTIINYaeTcsi SKCIIEPUMEHT OT Ha0ItoqeHus?
— KakoBbl 0COOEHHOCTH COBPEMEHHBIX TEXHUYECKUX CPEJICTB IKCIIEpUMEHTa?

Tema 2. [IpocTpancTBO, BpeMsi, CHMMeTPHsI
ITP 1. MaTtepusi u ee aTpuOyThI
3ananme 1. [loaroroBpTech K MPakTUUYECKOMY 3aHATHIO B COOTBETCTBUM C IJIaHOM. [loAroroBka Moxer
OBITH BBIIIOJHEHA NMHUCHMEHHO B TETPAJM WU B AJIEKTPOHHOM BHJE. Bo BTOpoM ciiyuae mHpopmanus
JIOJKHA OBITh CUCTEMATU3UpOBaHa B (paiisi(-bl) B COOTBETCTBUH C BOIPOCAMU IUIaHA, a HE IPEACTaBIATh
cOOOM CCBUTKM WM OOpBIBOUHBIE CKPUHIIOTHI 3KpaHOB. He 3acuuThiBaeTcst HempopaboTaHHas
MOJIFOTOBKA B BUJIE CIUIOIIHOTO TEKCTA.
ILnan:

1. CtpykTypa u cuctemMHasi opranuzaius Marepu. CTpyKTypHbIE YPOBHU MaTE€pUH.

2. ®opwmsbl (BHIBI) CYLLIECTBOBAHUS MaTEPUU.

3. ATpuOyThl MaTepuu: IBIKCHHE.

4. ATpuOyThl MaTEpUH: IPOCTPAHCTBO U BPEMSL.
3ananme 2. BoicTynuTe Ha NPaKTUUECKOM 3aHATHH B 00CYX/I€HUH MPEITI0KEHHBIX BOIIPOCOB.
JInteparypa: [1-7]

KoncnekT Ne 3. IIpocTpaHcTBO 1 BpeMsl B COBPEeMEHHOI HAYYHOI KapTHHE MHPA
IToAroToBbTE KOHCIEKT MO CIEAYIOIINUM BOIIPOCAM:
1. Pa3Butue mpencTaBieHUN O MPOCTPAHCTBE M BPEMEHHU (KpaTKO): NEOLIEHTPUYECKas CHUCTEMaA
K. Iltonemess, remuoueHntpuyeckas cucteMa H. KonepHuka, Kocmosioruyeckass Teopus
. bpyHo, npuniun otHocurensHocTH I. 'aymunes, npocrpanctBo u Bpems H. Herorowna,
MpocTpaHcTBO U Bpems B XIX B.
2. OCHOBHBIE CBOWCTBa MMPOCTPAHCTBA U BPEMEHHU (0OBEKTUBHOCTh, PEATbHOCTD H T.JI.).
3. Crpena BpeMenu. TepmonnHamudeckas, ICUXOJIOTNYECKasi, KOCMOJIOTHYECKasl CTPeJla BPEMEHH.
4. buosornyeckoe, NCUX0JIOTMUYECKOE U COLMAIBHOE IPOCTPAHCTBO U BPEMSL.
Jlureparypa: [1-7]
Bonpocs! 1u1s1 00cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
- Kaxkue Buapl MaTepun pa3nuyaroT B COBPEMEHHOM IIPEICTABICHUH !
- KaxkoBa uctopus pa3BUTHsI KOHLENLUN IPOCTPAHCTBA U BpEMEHU ?
— B u4eM nposBiseTcs peasSITUBUCTCKOE U IPAaBUTALIMOHHOE 3aMEJICHUE BPEMEHH !
— B ueM 3axiro4aeTcsi OTHOCUTEIBHOCTD IPOCTPAHCTBA U BPEMEHU?

Tema 3. CTpyKTypHBbI€ YPOBHM U CHCTEMbI OPraHU3aLMU MAaTEePUHU
IIP 2-3. CucTeMHble YPOBHU OPraHU3aIUM MATEPUH
3aganue 1. Paznenurech Ha 4 onuHakoBble Tpymibl. [IoArOTOBbTECH K NMPAKTUUYECKOMY 3aHSTHUIO B
COOTBETCTBHH C IIJIAHOM - KaXKJ1asi TPYIINa Mo OJHOMY BOIIPOCY.
Ilinan:
1. CuctemHbI MOAXOM: CUCTEMA, CBSI3U (FOPU30HTAIBHBIC, BEPTHUKAJIBbHBIC), CBOMCTBA CHUCTEMBI,
BH/JIBI CUCTEM.
2. YpOBHM CTPOCHHS MATEPUH: MAKPOMUD (TMIOHITHUE, OCHOBHBIC HAYYHBIE BEXU U MIEPCOHAIIHH).



3. YpOBHM CTpOEHUSI MaTE€pUU: MHUKPOMHUpP (TOHATHE, KBAHTOBO-MEXAaHUYECKAs KOHIEMIUS,
ATOMHMCTHYECKAsi KOHLICTILINS).
4. YpoBHU CTpOEHHUsSI MaTepuu: Meramup (MOHATHE, KOCMOJIOTHYEeCKHe Mojenu BceneHHoi,
TEOPUHU MPOUCXOKICHUS U KOHIETINU SBOTIONNN BeeneHnnoit).
3aganue 3. BricTynuTe Ha MPaKTUYECKOM 3aHSITHH B 00CYKICHUU MIPETIOKEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekr Ne 4. I'noccapuii no teme «CTpyKTYpHbIe YPOBHU MaTePHUH»
IToaroroBeTe (MHAMBUYAIbHO) TJIOCCAPHIL 11O CIEAYIOIINUM HOHITHSIM:

1. cucrema, >IEMEHT, OTKPBITasi CUCTEMA, 3aKphITasl CUCTEMA, U30JMPOBAaHHAs CUCTEMA;

2. MakpoMup, KOpITyCKysia, BOJIHA, Audpakius, uHTepdepeHus, (pU3HnIecKkoe Moje, CKOPOCTh
CBETa, YIEKTPOMAarHuTHas UHAYKLIHS;

3. MHMKpPOMHp, KBaHT, COOTHOIIEHHWE HEONPEACIEHHOCTH, NPHUHLMUII JOMOJIHUTEIBHOCTH, aToM,
JIEKTPOH, NPOTOH, CUJIBHOE B3aUMOJCHCTBHE, 3JIEKTPOMATHUTHOE B3aUMOZEHCTBHUE, ciaboe
B3aMMOJICHCTBHE, TPABUTALMOHHOE B3aUMOJICHCTBHE, (PU3UUECKUN BaKyyM;

4. meramup, MeTarajJlakTHKa, BCEJICHHas, KOCMOJIOTHS, TaJlaKTHUKA, T'PaBUTAL[MOHHBIM INapagoKc,
(doTomMeTpHUECKHil MapaJoKC, CHHTYISIPHOCTD, 3B€3/Ibl, COJIHEUHAs! CHCTEMA.

Jluteparypa: [1-7]
Bonpocs! 1u1s1 00cyx1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):

- Yewm 00ycnaBIuBaeTCs CTPYKTYpHAsi OpraHu3aus Mupa?

- KakoBo coBpeMeHHOE NPEACTaBIEHNE KOHIEIIMY aToMU3Ma?

— YTt0 Takoe MHBaPUAHTHOCTH?

— Kakoii 3ak0H cieyeT U3 U30TpOITHOCTU IIPOCTPaHCTBA?

Tema 4. Ilopsinok u Oecnopsiiok B mpupoae
IIP 4-5. CtaTucTHYeCKHE M TEPMOTMHAMUYECKHE CBOIICTBA MAKPOCHCTEM
3apanue 1. [ToAroToBHTECH K MPAKTUYECKOMY 3aHSITHIO B COOTBETCTBUHU C Tu1aHOM. [IoaroToBKa MoXeT
OBITH BBINIOJIHEHA MUCHMEHHO B TETPaJy WIM B AJIEKTPOHHOM BHuae. Bo BTOpoM ciyuae nHdopmanus
J0JDKHA OBITh CUCTeMaTU3UpoBaHa B (aiisi(-bl) B COOTBETCTBUH C BOIPOCAMH IUIaHA, a HE TPEACTaBIATh
co00¥ CCBUTKH HJIM OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilinan:
1. Tepmonunamuyeckue 3akoHbI B (u3MKe (TEpMOJMHAMHUKA, TEPMOJMHAMUYECKHE MapaMeTphl,
TCPMOAUHAMHNYCCKAA CUCTEMA U €€ BUbl, OCHOBHBIC 3aKOHbI TepMOI[I/IHaMI/IKI/I).
2. Xumuyeckas peakuuss U ee BHUAbl. OCHOBHBIC TOHATHS XUMHUYECKOW peakiuu (CKOPOCTh
XUMHAYECKOH peakIuy, KOHIICHTPALH, KaTaau3aTop, PepMeHThI, SHEPTUsl aKTUBALIUN).
3. Heobpatumeie u oOpaTumbie peakiuu. PaBHoBecue. CuHEpreTrka.
3ananmue 2. BoicTynuTe Ha NPaKTHUECKOM 3aHATHH B 00CYX/IEHUH MPEITI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekr Ne 5. EcrecTBeHHOHay4YHbIe 3AKOHBI M TEOPHU
IToAroToBbTE KOHCHEKT MO CIEAYIOIUM BOIIPOCaM:
1. TlonsiTne 3akoHa C TOYKH 3pEHHMS Haykh. Buapl 3akoHOB (WacTHble, oOmue). [Ipumepsr
€CTECTBEHHOHAYYHBIX 3aKOHOB C YKa3aHHUEM €T0 BuJa (HE MEHEE TPEX N0 KAKIOMY BUAY).
2. Tlonstue Teopuu W €€ poib B MO3HaHWU. Buapl Teopuit (dhyHAaMEHTaNIbHBIC, YACTHBIC).
IIpuMepsl ecTECTBEHHOHAYYHBIX TEOPHUM C yKa3aHHMEM €€ BUJa (HE MEHee TpeX IO KaKIOMY
BULY).
3. CrpykTypa €eCTeCTBEHHOHAYYHOU TEOPHH (C MOSCHEHUSIMU).
Jlureparypa: [1-7]
Bonpocs! 1u1s1 00cyx1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— Kak pa3BuBanuch npencTaBieHus O NPUPOAE TEMIOBBIX SIBICHUN?
— KakoBbI OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON Teopuun?
— Uro sBAsieTCS MPEeAMETOM U3YyUYCHUST XUMUM ?
- B dyem 3akmiouaercs crnenuQuKa COBPEMEHHBIX CPEACTB YIPABICHUS XUMUYSCKUMHU
npoueccamu?



Tema 5. Buocdepa n yes0Bek
IIP 6. buosoruyeckuii ypoBeHb OPraHu3anui MaTepuu
3aganue 1. [TonroroBsTeCh K MPAKTUIECKOMY 3aHATHIO B COOTBETCTBHH C IIaHOM. [10ATOTOBKA MOXKET
ObITH BBINIOJHEHA MUCHMEHHO B TETPaJy WM B AJIEKTPOHHOM BHae. Bo BTOpoM ciyuae nHpopmanus
JOJKHA OBITh CHCTEMAaTU3UPOBaHa B (aiiyi(-bl) B COOTBETCTBHH C BOIPOCAMU IIJIaHA, a HE IPEJICTABISTh
co00¥ CCBUTKH HJIM OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
ILnan:
1. CoBpeMeHHbIE MPEICTABICHUS O MPOUCXOXKACHUU SBOJIIONMHM U KU3HH (TMOHSTHE 3BOJIOLHUH,
OCHOBHBIE THUIIOTE3bl BOSHUKHOBEHUS JKU3HH).
2. OcobeHHOCTH OMOJOTMYECKOro YpOBHSI OpraHu3anuu MaTepud ((QYHKIUHU >KMBOTO BEIECTBA,
CTPOCHHE U PA3HOBUIHOCTH KJIETOK, HOCUTEIIM TeHETUYECKOU NH(OPMALINN).
3. PacTuTenbHbIN U JKUBOTHBIN MUP.
4. Dpomronus yenoBeka. @U3NOIOTHUECKUE TOTPEOHOCTH M KU3HEOOECTIeUeHNE YeIOBEKa.
3aganue 2. BricTynute Ha MPaKTUYECKOM 3aHSATHH B 00CYKIEHUU MPETIOKEHHBIX BOIIPOCOB.
JInteparypa: [1-7]

Koncnekt Ne 6. DBo/iiouns 4eJi0BeKa M €ro NOTPeOHOCTH
[ToAroTOBETE KOHCIIEKT MO CIAEAYIOIIHUM BOIIPOCAM:
1. CuHTeTnueckas Teopus IBOJIOLNHU U €€ Mo0kKeHHUs. OCHOBHBIE ATAIlbl 3BOJIIOLUU YEJIOBEKA.
2. XuzHenesaTenbHOCT W KU3HEOOECNEeYeHHE  YeJoBeKa.  3JO0POBBIM  00pa3  KU3HH.
dusnonornyeckre NoTpeOHOCTH YeIOBEKa.
3. Tlonstue OwmorexHomoruu. «KpacHas», «3eleHas» U «0enas» OWOTEXHOJOTHMU. buodTHKA.
I'enernuecku-moaudumpoBanubiil oprann3m. Kinonuposanue. TpaHcmiaaHTomOT U
Jlureparypa: [1-7]
Bonpocs! 1u1s1 00cyxk1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— KakoBa uepapxudeckasi CTpyKTypa >KMBOH MaTepuu’?
- Ha xakoif cTpykTypHOIl opranu3zanuu HaxoauTcst 6uocgepa?
- Kaxkue npusHaku o0beAUHSIOT )KUBYIO U HEKUBYIO IPUPOLY?
— Ha yem ocHOBaHa reHHast TEXHOJIOTHA?

Tema 6. [IanopamMa cOBpPeMEHHOI0 eCTeCTBO3HAHHUSA
IIP 7. EcrecTBeHHOHAYYHbI€ OCHOBbI T€XHOJIOTHH, JHEPTeTUKHN U IKOJIOTHH
3apanue 1. [ToAroToBHTECH K MPAKTUYECKOMY 3aHSITHIO B COOTBETCTBUHU C ITu1aHOM. [IoroToBKa MOXeT
ObITh BBINIOJTHEHA MUCHBMEHHO B TETPaJ WIM B AJIEKTpOHHOM BHae. Bo BTOpoM ciyuae nHpopmanus
JOJKHA OBITh CHCTEMAaTU3UPOBaHa B (aiii(-bl) B COOTBETCTBUH C BOIPOCAMU IIJIaHA, & HE IPEICTABIISTh
co00¥ CCBUTKH HJIM OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilinan:
1. OT ecrtecTBO3HAaHUS K TEXHOJOTHSIM (pa3BUTHE HMH(POPMAIMOHHBIX TEXHOJOTHUH, PAKETHO-
KOCMHUYECKHE TEXHOJIOTUHU, COBPEMEHHBIE TeHHBIC U OMOTEXHOJIOTHH).
2. EcrecTBeHHOHayudHble MPOOJIEMBbI JHEPreTUKH (HCIOJb3yeMasi UeJOBEKOM JSHEpreTHKa,
0COOCHHOCTH OTE€YECTBEHHOUN SHEPTETUKH, YHEPTETHUECKAast CTPATETHS).
3. EcrtecTBO3HaHME M DSKOJOTHsA (IKOJOTHMS W €€ OCHOBHBIE HAIpaBIEHUS, SKOJIOTUYECKUE
MPOOJIEMBI YETIOBEUECTBA).
4. MupoBo33peHuEe, HPABCTBEHHOCTh M IpupoAa (MHUPOBO33pPEHHUE, HPABCTBEHHOCTb, pOJIb
MUPOBO33PEHHUSI B 3aLIUTE OKPYKAIOLIEH CPeibl).
3aganue 2. BricTynure Ha MPaKTUYECKOM 3aHSATHH B 00CYKIEHUU MPEJIOKEHHBIX BOIIPOCOB.
Jlnteparypa: [1-7]
Bonpocsl 1151 00cy:KIeHUs HA JIeKI[UH 110 TeMe (MHTepaKkTuBHasi ¢gopMma):
— B ueM paznuuue ecTeCTBEHHOHAYYHBIX 3HAHUM U TEXHOJIOTHI1?
- Ha yem ocHoBaHbI OMOTEXHONIOTHU?
— Yro sBAsETCS MEPBOMCTOUHUKOM MHOTHUX BUJOB MPOU3BOAUMON SHEPTUH?
- Kak onpenensercs sHepreTuyeckas crparerus?
- B uem nposBnsieTcs riao0anu3aius mprupoIHBIX MPOIECCOB?
- Uem 0TIIMYAIOTCS €CTECTBEHHBIE II100AbHbBIE MPOIIECCH OT aHTPOIOTEHHBIX ?






