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I. MeToauyeckue peKoMeH AU

Wzyuenne muctuiuinHbl «EcTecTBeHHOHay4YHasi KapTWHA MHUpa» BKIOYaeT B ceOs JBe
COCTABJISIONINE: TEOPETUYECCKYI0  (JIGKIIMHM) W  TPAKTHYECKYH0 (MpakTHUeckue paboThl), U
OCYIIECCTBIISICTCS C HCIONH30BAHUEM JUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHHA — Y4eOHOTO
Kypca, pazmenieHoro B OM1OC MAT'Y.

1.1 MeToauyeckne peKOMEHIAIMU MO OPraHU3aNMH pPadoThl CTYJIEHTOB BO BpeMs NpPOBedeHUSs
JIEKIHMOHHBIX 3aHATHH

Teopernueckoe 0OydeHHE OCYLIECTBISETCA Ha JICKIMOHHBIX 3aHATHUAX, TJle MpenojaBareb:
3HAKOMHT CTYJCHTOB C XapaKTEPUCTHKOW IHCHUIUIMHBI U OCOOCHHOCTSIMH €€ HW3yuYeHHs, H3Jlaraet
OCHOBHBIE TEOPETUYECKHE BOIPOCH! JTUCLMILUIMHBI, Ja€T METOJUYECKUE PEKOMEHAALUHU M0 U3yUCHHIO
y4eOHOW M y4eOHO-METOIWYECKOW JHUTEepaTyphl, HMCIOJb3yeMbIX HHTepHET-pecypcoB; NPUBOAUT U
HOSCHSIET MIPUMEPHI 331aHUH NPaKTUYECKUX PaboT, CrieU(HUKY MIPOBEACHUS 3aUeTa.

B Xxone NEeKIMOHHBIX 3aHATHH CTYJEHTY HEOO0XOAMMO BECTH KOHCIIEKTHpPOBAHHE Yy4eOHOIo
matepuana. OOpamate BHHMaHME Ha KaTeropuu, (OPMYIHPOBKH, PACKPBIBAIOLINE COAEpIKaHUE
M3y4aeMOol JUCLMIIMHBI, HAy4YHbIE BBIBOJbI U MPAKTUUECKUE PEKOMEHIAINH, TTOJIO0KHUTEIbHBIN OIBIT B
OpaTOPCKOM HCKYCCTBE.

1.2 Metoanyeckue peKOMEH/IAUH M0 YYACTHIO B HHTEPAKTHUBHBIX (hopMmax o0ydeHust

HHTepakTiBHOE 00yUeHHE TPENCTABISIET CO00M croco0 MO3HAHUS, OCYIIECTBIIEMBIA B (popMax
COBMECTHOM JIEATENBHOCTH OOyYalolMXcs, T.6. BCE YYAaCTHHUKM OOpa3oBaTeNbHOTO Ipolecca
B3aUMOJICHCTBYIOT JpPyr C JAPYrOM, COBMECTHO pEHIAIOT TIOCTABJICHHBIE IPOOJIEMBI, MOACIHPYIOT
CUTyaluH, 0OMEHUBAIOTCs HH(pOpMaIMell, OLIeHUBAIOT AEHCTBHE KOJUIET U CBOE COOCTBEHHOE MOBE/ICHHUE,
HOTPY’KAIOTCS B PeaIbHYyI0 aTMOC(EpPY JIeI0BOT0 COTPYTHUYECTBA 110 PA3PEIICHUIO TPOOIIEM.

B xone nexkumii peanusyercs MHTEpakTUBHAs (hopMma B3auMOJIEHCTBUS — 00CYKI€HHE BOIIPOCOB
10 TeMe. AKTHBHOCTH CTYJICHTOB TPH 00CYKICHHH MaTEPHAJIOB JIEKIIMH (PUKCUPYETCs TIPEroiaBaTeieM
U OLIGHUBAETCs KaK «AKTHBHOCTh Ha TEOPETUUECKUX 3aHATHUAX». DTO, B CBOIO OYEpe/lb, YUUTHIBACTCS B
JTaJIbHENIIIEM NPY BBICTABJIEHUH OaJlJIOB Ha 3a4eTe.

1.3 MeTroanyeckue peKoOMeHAAIUH 110 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Ha npakTudeckux 3aHATUSAX CTYAEHTH! BBIIOJIHSIIOT MPAaKTHUYECKHUEe paboThl M0 NPEesI0KEHHOMY
onucanuto. CTyneHTy HEoOXOAUMO O3HAKOMHUTbCA C  3aJaHusIMU  (BOIIpOCaMH), U3YYUTh
PEKOMEH/IyeMyl0 JIUTepaTypy M BBINOJHUTH BCE MpPEUIOKEHHbIE 3agaHusd. Bcero HeoOxoaumo
BBIIIOJIHUTh 7 MpakTHYEeCKUX paboT. B Xoje BBINONHEHHS MNPaKTUYECKUX pabOT CTYIEHT HMEET
BO3MOXKHOCTb KOHCYJIBTHPOBAHUS C IIPENoJaBaTelieM C LENbl0 YTOYHEHUS WIH pa3bsICHEHUS
MPEJJIOAKEHHOTO 3aJIaHus, a TAK)KE 10 TEXHOJIOTMYECKUM BOIPOCAM €ro BBIITOJIHEHUS.



1.4 MeTroanyeckue peKOMEHAAIUMH 110 OPraHU3alMH CAMOCTOATEJHLHOH PadoThl 00y4aroIMXCst

CamocrosTenbHass padoTa CTyIE€HTOB — IUIaHUpyeMas ydeOHas, ydeOHO-ucciienoBaTebCcKasi,
HAYYHO-MCCIIEIOBATENIbCKasl paboTa CTYJJCHTOB, BBHITIOJIHIEMasi BO BHEAYAUTOPHOE BpeMs 110 3a/IaHUI0 U
IpU METOJUYECKOM DPYKOBOJCTBE IpenojaBareis, HO 0e3 ero HeNoCpeACTBEHHOro ydacTus (Ipu
YaCTUYHOM HETOCPEJCTBEHHOM YYaCTHH HpEnojaBaTelisi, OCTABISAIOIIEM BEAYIIYIO pOJib 3a paboToit
CTYJICHTOB).

B mpouecce camoctosTenbHONH pabOThl CTYAEHT MNpUOOpEeTaeT HaBBIKM CaMOOpraHHM3alluy,
CaMOKOHTPOJIsI, CAMOYTPaBIEHUs, peIEKCUU U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYyOBEKTOM
y4eOHOM NeSTEIIbHOCTH.

dopmMaMu  CaMOCTOSITENIBHOM ~ pabOTBl  CTyJEHTa  HPU  OCBOEHMM  JUCLMIUIMHBI
«EcrecTBeHHOHay4Hasl KapTUHA MUPa» ABIISIOTCA:

— M3yYEHUE KOHCIIEKTA JICKLUH;

— U3yuYEHUE PEKOMEHJOBAHHOM JINTEPATYPhl U MIPEATIOKEHHBIX Ha KYpPCE BHIEOMATEPUAIIOB;

— TOJrOTOBKA JIOKJIa/1a B COOTBETCTBUU C MPEAbSBIIEMbIMU TPEOOBAHUSAMU;

— TIOArOTOBKA U HAalMCaHHE KOHCIEKTOB;

— PENEeTULMOHHOE TECTUPOBAHUE.

1.5 MeTtoanueckue peKOMeHIAIUM MO MOATOTOBKE J0KJIa/1a

[TonroroBka MOKIaga SIBISETCS CAaMOCTOSITENIbHON BHEayIWTOpHOW paboroil cryaenta. Ha
OCHOBE aHaJU3a WCTOYHUKOB (MOJAOOPAHHBIX CTYJEHTOM CaMOCTOSITEIbHO) U  BBITTOJIHEHHBIX
MpakTHUYeCKuX  paboT  HeoOXOAMMO  MOATOTOBUTH  JOKJIAJ W3  MNPEAMETHOM  oOnactu
«EcTecTBeHHOHAy4YHasT KapTWHA MHpPA: BBIJAIONIMECS Y4YeHBIS». B KadecTBa BBIAIOMIETOCS YYCHOTO
MOKHO BBIOpaTh OJHOTO W3 YYEHbIX B O00JacTH XHUMHUH, OWONOTUM WM (U3UKH, BHECIIETO
3HAYUTENbHBIM BKJaJ B KOHKpETHYH Hayky. Pa0Oora o00s3aTenbHO JOKHA COJAEP)KATh aHaIU3
W3YYCHHBIX HMCTOYHMKOB U JIMYHYIO TOYKY 3peHHsl aBTopa. PaboTa BBIMONHSETCS CTyACHTaMU
CaMOCTOSITEIbHO B TEUEHHE CeMecTpa M JOJDKHA OBITh NPENCTaBlieHa Ha MPOBEPKY HE IMO3/IHEE
MPEINOCIeHETr0 MPAKTHUECKOTO 3aHATHUS, HA KOTOPOM OCYIIECTBIISIETCS €ro MpeACTaBlIeHUE U 3aIlUTa
(ue Oomnee 7 MUHYT).

OCHOBHBIE ATanbl MOATOTOBKH JIOKJIaa:

1. I[Tomo6paTh ¥ MPOAHATU3UPOBATH PA3TMYHBIE ICTOYHUKU B 00JIACTH €CTECTBEHHOHAYYHOTO 3HAHUS.
2. ChopmynupoBarh TEMy JTOKJIaaa, COTIACOBATH €€ C MpeIo aBareieM U 3aQUKCUPOBaTh HA Kypce B
CYO.

CocTaBUTH IIaH JIOKJIA/IA.

OcyiecTBUTh MOAO0P HEOOXOTUMBIX UCTOYHHKOB 110 COTJIACOBAHHOU TEME.

[ToAroTOBUTE CONEpIKAHUE JTOKIAIa B COOTBETCTBHUH C MPEITIOKEHHBIMU TPEOOBAHHSIMH.

OdopMUTB TEKCT N0KJIa/1a U ICTOYHUKH B COOTBETCTBUHU C TPEOOBAHUSIMH K O(hOPMIICHHIO.
BricTynuTh Ha 3ammure.

NownkAEw

Oo61mue TpeOoBaHMS K CONCPNKAHUIO M 0(HOPMICHHIO JIOKIIaJIa:

. O6bem noknana — 5 crpanuil (6e3 TUTYJIBHOTO JIUCTA U CIIMCKA UCTOYHUKOB).

. TuTyNBbHBINA TUCT AOJDKEH OBITH 0OPopMIIEH M0 00pasity (umeetcs (aitsn ¢ 06pas3om).

. OcHOBHOI TeKCT paboThl 0OPMIIEH B COOTBETCTBUHU C TPEOOBAHUSAMHU, YKa3aHHBIMH HUXKE.

. B cnmyuae ucmonb3oBaHus B TeKCTe TAONHIl W/WIM PUCYHKOB Ha KaKIBIH OOBEKT MOJIDKHA OBITH
CChUIKa B TeKcTe paboTel. Hampumep, «... OCHOBHBIE BHUIbI MPOTPAMMHBIX CPEJICTB MPEICTABIICHBI
ke (cM. Tabmuma 1)» wnn «... cxemy nepeaays HHGOpMAIA MOKHO YBHJIETh Ha pUC. 1».

5. KonnuecTBO MCTOYHHKOB MOJKHO OBITh HE MEHEe TpeX, Ha BCE JOJKHBI ObITh CCBUIKM BHYTPH

TEKCTa.
6. CMCcOK HCHOIb3yeMbIX MCTOYHHKOB JIOJKEH OBITh O(OPMIIEH B COOTBETCTBUHM C TpPeOOBAHUSAMH,
YKa3aHHBIMU HHKE.

AW =

TpebGoBanust Kk 0)OPMIEHIIO OCHOBHOTO TEKCTAa PAOOTHL:
1. lpudt — TimesNewRoman, pazmep — 14 nr.

2. A03aIr; MeXIyCTPOYHBIA HHTEpBAT — 1,5; BRIpaBHUBAHUE — «TI0 IIUPHHE»; a03aIHbIA oTCTyI — 1,25
CM.



3. Odopmnenne puCyHKOB (IIpu HEOOXOAMMOCTH): BBIPABHUBAHUE PUCYHKA — «II0 ILIEHTPY», MOJIMHUCH
pucynka — «Puc. Ne. Ha3Banue pucynkayn; mpudt mis nmoanucu pucyHka — TimesNewRoman,
pa3mep — 12 nr.

4. Odopmiienne TabauI (IpU HEOOXOIUMOCTH): BBIPABHUBAHHUE TAOIMIIBI — «IIO IEHTPY»; MIPUDT
BHYTpH Tabmuuel — TimesNewRoman, pasmep — 11-12 nt.; BelpaBHUBaHHE TEKCTa BHYTPH TaOIHIIbI
— Ha YCMOTpPEHHUE MOJIb30BaTelNsl; MOAMNCH TaOIMIBI pacrojiaraercs HajJ TaOJIUIed U COCTOUT U3
nByx yacteil: «Tabmuma Ne» — BelpaBHMBaHME IO TpaBoMy Kkpato u «HasBanue TaOmuupny —
BbIPaBHHMBAHUE I10 MPABOMY Kparo WU IO LIEHTPY.

TpebGoBanus k odopmieHNI0 HCTOYHUKOB (B coorBeTcTBUU ¢ [OCT 2008):

1. MicTouyHUKY JOKHBI OBITh PACTIONOKEHBI B aI(paBUTHOM MOPSIKE U IPOHYMEPOBAHEI.

2. B Tekcre nokjaja cChlJIKa Ha MCTOYHUK BBIMONHSETCS B Buae: [Ne], rme Ne — HOMEp MCTOYHMKA B
00I1IeM CITHCKE.

3. Ecam B TeKCTe UCTONB3yeTCs JOCIOBHAS IIMUTATa, TO OHA JOJKHA OBITh B3STa B KABBIUKH, a B CCHUIKE
Ha UCTOYHHMK yKa3aHa cTpaHuua: [5, c.15].

1.6 Metoanueckue peKOMEHIANUH MO MOJATOTOBKE KOHCIIEKTOB

Js TMOATOTOBKM KOHCIIEKTOB HCHONB3YIOTCS TOJNBKO JIOCTOBEPHBIE HCTOYHUKH (CM. TIEpeueHb
PEKOMEHIOBaHHOU JTUTEPaTyphl Ha Kypce).

[Ipu moAroTOBKE KOHCIIEKTAa BHUMATEIHLHO 03HAKOMBTECH C ITIEPETHEM BOIIPOCOB, KOTOPHIN MOJDKEH OBITH
oTpaxkeH. O0BEM KOHCIIEKTa OTIPEICISIETCS CTYICHTOM CaMOCTOATENHHO. B KOHCTIEKTe HEe HOHKHO OBITh HUYETO
JIMIIHETO, HO MaTepuala JOJKHO OBITh JOCTaTOYHO, 4TOOBI OecefoBaTh Mpu HeoOxoaumoctu. Jlomyckaercs u
MPUBETCTBYETCS NIepepaboTKa MaTepraia B BUJE TaOIHUI, CXeM, OTIOPHBIX KOHCIIEKTOB.

KoHcmekT 10mkeH OBITh BBITIONIHEH B PYKOIMUCHOM BHIIC M MAaKCUMAJIBHO Pa300pPUYMBO, YTOOBI MOKHO
OBLIO MPOYNTATH U TIPOBEPUTH. BRITIOTHAETCS KOHCIIEKT JMO0 B OTIEIHHON TETpaan, TM00 B TOH Ke TETpaIu, T
BCJIMCH JICKIIHH.

Crmaya KOHCIIEKTOB OCYILIECTBISIETCS HAa WHIWBHIYAIbHBIX BCTPEYAaX B COOTBETCTBHH C TpapuKOM
WHAMBHUIyaJbHOW paboOThl mpernomaBaTeNids. B cioyuae mnepexola Ha JAUCTAHIMOHHYIO (GopMy 0OydeHus
MPEJOCTaBIEHNE KOHCIIEKTOB Ha MPOBEPKY OCYIIECTBISAETCS C UCHOJb30BAHUE 3JIEKTPOHHOTO Kypca.

1.7 MeTroan4eckne peKOMEHIAUH 110 MOATOTOBKE K 3a4eTy

3aueT o aucuMInHe «EcTecTBeHHOHay4YHas KapTHHA MHpay BKIIOYaeT B ceOs JBa KOMIIOHEHTA: y4eT
AKTUBHOCTH Ha TEOPETHUECKUX 3aHATUAX (CM. M. 1.2) ¥ KOHTPOJIBHOE TECTUPOBAHUE.

Wroroserii TecT BKItogaeT B ce0s 30 BOIIPOCOB 10 BCeM pasfieiaM AUCIHILTHHEL. Ha mpoxoxaenne Tecta
orBonutcs 50 MuHYT. B TecTHpoBaHMH HCIOJNIB3YIOTCS BOIPOCH 3aKPBITOrO THUIA (C OAHUM WM HECKOJIbKHUMHU
MPaBUJIBHBIMH OTBETAaMH), BOMNPOCHI OTKPBITOrO THMA (KOPOTKUH WM pa3BEpPHYTHI OTBET) M BOIPOCHI
MPaKTHYECKOT0 COAepKaHus (TpenoIaraoT BEIIOJHEHUE 3aJaHUs U IPUKPETJICHUE UTOTOBOTO (aiina).

Jng TOArOTOBKM K TECTHPOBAHWIO CTYIAEHTY HEOOXOJUMO TOBTOPUTH TEOPETHUECKHH MaTepual,
IIPEICTABIICHHBIN MIPENOAaBaTEIEM Ha JIEKIUU, U TEOPETUYECKUM MaTepuall, UCIOIb3yEMbIM U M3yUEHHBINM UM
IpU BBINOJHEHUH MPAaKTHUYECKUX pPadoT. Tak >ke JUId MOATOTOBKM K 3a4eTy MCIOJb3YETCS PEleTHLHOHHOE
TECTHPOBaHNE, HEOTPAHUUYEHHOE 110 BPEMEHH U KOJIMYECTBOM HOMBITOK.

I1. Ils1aHbI NpaAKTHYECKUX 3aAHATHI U MOATO0TOBKA KOHCIIEKTOB

Tema 1. DBosIONUs HAYYHOT0 METO/Ia M €CTeCTBEHHOHAYYHAs] KAPTHUHA MUPA
Koncnexr Ne 1. Hayka u HayuHoe 3HaHue
IToAroToBETE KOHCIEKT M0 CIEAYIOIIUM BOIIPOCAM:
1. TloHsATme HayKu M CTaguu pa3BUTHS Hayku. OTIMUMTENbHBIE YEpThl HayKu. Buasl Hayk (10
MIPEAMETHOMY pPa3HO00pa3HIo, MO IIIABHBIM (PYHKITHSIM).
2. OyHKUMM HayKd KakK HENOCPEICTBEHHONW IPOM3BOJUTENBHOM CHJIBI O0IIEeCTBA M Kak
COLIMAJIbHOTO MHCTUTYTA.
3. DTHka HayKu. DTHKA Hay4YHOro O0IIeCcTBAa. JTUKA HAyKa KaK COLIMAIbHOTO MHCTUTYTA.
Jluteparypa: [1-7]

Koncnekr Ne 2. Knnaccugukanus Hay4HbIX MeTO0B
[ToAroToBHTE KOHCIIEKT IO CJIEAYIOIIUM BOIIPOCAM:
1. Merona, METOMOJNIOTHS, METOJUKAa — WX B3aUMOCBs3b M pazinuums. Kiaccudukamus HaydHBIX
METO/I0B (C MOSICHEHUSIMU).
2. HaOmroneHue M SKCIIEPUMEHT KaK METOABbl HAydyHOTO mo3HaHus. [lopsaok opraHu3anuud u
MIPOBEICHMUSI.



3. CocraBbTe TaOmUIly IJii CPAaBHEHUS METOJIOB «HAOIIOJNEHHE» M «IKCIEPUMEHT». B Tabmmie
OTpa3uTe O0IMe YepPThl ¥ OTIIHUnsL. Dopma TaOIUIBI MOXKET OBITH TPOU3BOTHHOM.
Jluteparypa: [1-7]

Bonpocsl 1J1s1 00cyKIeHNs HA JeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— Jlnst 4ero Hy’XHbl €CTECTBEHHOHAyuYHble 3HAHUsA OyIylIIUM CHELHAIUCTaM T'yMaHUTapHOIO M
COLIMAJIEHO-9KOHOMHYECKOTO Mpouiis?
— B yeM 3akiroyaeTcs npakTuyeckasi 3HaYMMOCTh HaAyKu?
— OxapakrepusyiTe HCTOPHIO MTPeoOpa30BaHNI MPUIIOKEHUS 3HAHUH.
— B yeM 3akiroyaeTcs HOBasi MUCCHUSI HAyKH?
— Kak onpenensiercs 10CTOBEPHOCTh HAYUHbBIX 3HAHUN?
— Kak ycranaBnuBaercs Hay4dHbIi (pakT?
— UYro Takoe skcriepuMeHT? YeM oTInYaeTcst SKCIIepUMEHT OT HaOI0JeH s ?
— KaxoBbl 0COOEHHOCTH COBPEMEHHBIX TEXHUUECKUX CPEACTB IKCIIEPUMEHTA?

Tema 2. IIpocTpaHCcTBO, BpeMsi, CHMMETPHS
ITP 1. Matepusi u ee aTpHOYThI
3apanme 1. [ToaroroBbTeCh K MPAKTUYECKOMY 3aHSATHIO B COOTBETCTBUU C IJIaHOM. [loaroroBka Moxer
OBITH BBHITIOJTHEHA MUCHMEHHO B TETPAJM WK B DIEKTPOHHOM Buie. Bo BTopoMm citydae uHpopmamnus
JIOJDKHA OBITh CUCTEMaTH3UpOBaHa B (haiiyi(-bl) B COOTBETCTBHH C BOIIPOCAMH IUJIaHA, & HE MPEACTABISITh
CcOO0OM CCBUIKM WM OOpBIBOUHBIE CKPUHIIOTHI SKpaHOB. He 3acumtbiBaeTrcs HenpopaOoTaHHAs
MOJMOTOBKA B BUJIE CILIOIIHOTO TEKCTA.
ILnan:

1. CrpykTypa u cucteMHasi opranu3anusi Marepur. CTpyKTypHbIE YPOBHU MaTE€pPHUH.

2. ®opwmbl (BUIbI) CYIIECTBOBAHUSI MATEPHUH.

3. ATpuOyThl MaTepuu: TBUKEHUE.

4. AtpuOyThl MaTepuH: MPOCTPAHCTBO U BPEMSL.
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYXKIEHUU MPEIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]

Koncnexr Ne 3. IIpocTpaHcTBO M BpeMsi B COBPEeMEHHOM HAYYHOH KapTHHe MUpa
[ToAroToBETE KOHCIEKT IO CIEAYIOIIUM BOIIPOCAM:
1. Pa3BuTme mnpencTaBieHUNl O NPOCTPAHCTBE M BpPEMEHM (KpPaTKO): I'€OLEHTPUYECKAss CHUCTEMaA
K. Iltonemesi, remuouentpuueckas cucrema H. KomepHuka, Kocmosiorudyeckass Teopust
. bpyno, npunnun otHocurensHocTd I I'anmnes, mpocrpanctBo u Bpems U. Herorona,
MPOCTPaHCTBO U Bpems B XIX B.
2. OcHOBHbIE CBOMCTBA POCTPAHCTBA M BPEMEHHU (0OBEKTUBHOCTD, PEAILHOCTD U T.1.).
3. Crpena BpeMenu. Tepmonunamudeckasi, ICUX0JI0OTHYECKAs], KOCMOJIOTHYECKAs CTPEIa BPEMEHHU.
4. buonornueckoe, NCUX0JIOTMUYECKOE U COLMAIBHOE IIPOCTPAHCTBO U BPEMSI.
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKI1eHns HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— Kakue BubI MaTepuu pa3innyaroT B COBPEMEHHOM NPEACTABICHUU?
— KakoBa ncropus pa3BuTHs KOHLENIUN IPOCTPAHCTBA U BPEMEHNU?
— B 4em nposiBisieTcsl peIATUBACTCKOE U TPABUTALIMOHHOE 3aMEJICHUE BPEMEHU?
— B 4em 3akirodaercs OTHOCUTENBHOCTH POCTPAHCTBA U BPEMEHU?

Tema 3. CTpyKTYpHBIC YPOBHH U CHCTEMbI OPraHU3AIUM MATEPHHU
IIP 2-3. CucTteMHbIe YPOBHHM OPTraHU3ALMUA MATEPUHU
3aganue 1. Paznenureck Ha 4 onuHakoBble rpymnmbl. [1oAroTOBbTECH K MPAaKTUYECKOMY 3aHITHIO B
COOTBETCTBUH C IIJIAHOM - Ka)kJ1asi TPyMIa 1o OJHOMY BOIIPOCY.
ILnan:
1. CuctemMHBIH MOIXOJ: CHUCTEMA, CBS3U (TOPU3OHTAIBHBIC, BEPTUKAIBHBIC), CBOMCTBA CHCTEMBI,
BU/IbI CUCTEM.
2. YpOBHU CTPOCHHUS MaTEpUU: MaKpOMHUP (TIOHSATHE, OCHOBHbIE HAYUHBIE BEXH U MEPCOHAIINN).
3. YpoBHHM CTpOECHHS MaTepuu: MHUKpOMHUpP (TIOHSATHE, KBAaHTOBO-MEXaHUYECKas KOHLEMIINA,
aTOMUCTUYECKas] KOHIICTILINSA).



4. YpoBHM CTpO€HUS MaTepuu: Meramup (MOHSATHE, KOCMOJIOTMYeckue Mojenu BceneHHOH,
TEOPUU MPOUCXOXKJIEHUS U KOHIIECTILUHU 3BOJIIOLNN BeeneHHo).
3aganue 3. BoicTynuTe Ha MPAKTUYECKOM 3aHITHH B 00CYKICHUU NPEIOKESHHBIX BOITPOCOB.
Jluteparypa: [1-7]

Koncnekrt Ne 4. I'moccapuii mo teme «CTpyKTYpHbIe YPOBHU MATEPUUN»
[ToaroToBbTe (MHAWBUAYAIBHO) TTIOCCAPUI TIO CIEAYIOIIUM TOHSATHIM:

1. cucrema, >1€MEHT, OTKPBITasi CUCTEMA, 3aKphITas CUCTEMA, H30JIMPOBAaHHAs CUCTEMA;

2. MakpoMup, KOPIIyCKyJa, BOJIHA, AU(ppakius, uHTeppepeHius, (Qunyeckoe Moie, CKOPOCTbh
CBETa, DJICKTPOMAarHuTHasl NHIYKIIWS,

3. MHMKpOMHDp, KBaHT, COOTHOILEHUE HEOIPEAEIECHHOCTH, MNPUHLUI AONOJHUTEIBHOCTH, aToM,
3JIEKTPOH, NMPOTOH, CWJIBHOE B3aMMOJAEHCTBHE, JJIEKTPOMArHUTHOE B3aMMOJIEHCTBHE, ciaboe
B3aUMO/IEHICTBHE, TPABUTAIIIOHHOE B3aUMO/JIeicTBUE, (PU3MUECKHUI BaKyyM;

4. merammp, MeTarajJlakTHKa, BCEJIEHHas, KOCMOJIOTMs, TaJIaKTHKA, IPABUTALMOHHBIA IapajoKC,
(doTromMeTpruUeCcKHii TapagoKC, CHHTYJIIPHOCTD, 3BE3/1bl, COTHEUHAs CUCTEMA.

Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKkI1eHNs HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):

— UYewm oOyciiaBiuBaeTcCsl CTpYKTypHasi OpraHu3amus Mmupa?

— KakoBo coBpeMeHHOE IpecTaBIeHNE KOHLENIMY aToMu3Ma?

— Yro Takoe UHBAPUAHTHOCTH?

— Kakoii 3aKkoH ciiefyer u3 n30TpOIHOCTU IPOCTpaHCTBA?

Tema 4. Ilopsaok u 6ecniopsiAoOK B MPUpoae
IIP 4-5. CraTucTHYecKue U TEPMOAUHAMHUYECKHE CBOIICTBA MAKPOCHCTEM
3ananme 1. [loaroroBbTeCh K MPAKTUUECKOMY 3aHSATHUIO B COOTBETCTBUU C IJIaHOM. [loaroroBka Moxet
OBbITh BBITIOJHEHA MUCbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae uHdopmanus
JIOJKHA OBITh CUCTEMaTH3UpOBaHa B (aiisi(-bl) B COOTBETCTBHHM C BOIPOCAMHU IJIaHa, @ HE MPEJICTABIISATh
c000¥ CCHUIKH WJIH OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilnan:
1. TepmonuHamuueckue 3aKOHbI B (Qu3uKe (TEPMOAMHAMHKA, TEPMOJAMHAMUYECKUE IapaMeTphl,
TCPMOANHAMUNYCCKAA CUCTCMA U €€ BUIbl, OCHOBHBIC 3aKOHBbI TepMO[[I/IHaMI/IKI/I).
2. Xumuueckas peakuuss W ee BuUIbl. OCHOBHBIE TOHSATHS XHWMHUYECKOW PEaKIUu (CKOPOCTh
XUMHUYECKON peakIuy, KOHIIEHTPAIU, KaTaIu3aTop, GepMEHTbI, SHEPTUsl aKTUBAIIUN).
3. HeoOpatumebie u oOpatumbie peakiun. PaBHoBecne. CuHEpreTHKa.
3ananme 2. BoicTynuTe Ha MPaKTUYECKOM 3aHATHU B 0OCYXKIEHUH MPEIOKEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekr Ne 5. EcrecTBeHHOHAYUHbIe 3aKOHbI M TEOPUH
[ToaroToBHTE KOHCHEKT IO CIETYIOIIUM BOIIPOCAM:
1. TlonsiTue 3akoHAa C TOYKM 3peHUs HayKW. Bumbel 3akoHOB (uacTHbie, oOmmue). [Ipumepsr
€CTECTBEHHOHAYYHBIX 3aKOHOB C YKa3aHHEM ero Buja (He MeHee TpeX MO0 KaKIOMY BUAY).
2. Ilonsitue Teopuu W €€ poJib B TMO3HAHWH. Bumbl Teopuil ((pyHIaMeHTadbHBIC, YaCTHHIE).
[TpuMepsl ecTeCTBEHHOHAYYHBIX TEOPUH C yKa3aHHEM €€ BHJa (He MEHee TpeX MO KaxIoOMy
BUILY).
3. CrpykTypa €eCTeCTBEHHOHAyYHOU T€OPHH (C MOSICHEHUSIMH).
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKI1eHns HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— Kak pa3BuBasivuch IpeACTaBICHUS O MPUPOJIE TEIJIOBBIX SIBIICHHUI?
— KakoBbI OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUYECKON Teoprn?
— Yro sBISETCS NPEAMETOM U3YUEHUS XUMUU?
— B uem 3akmouaercs cnenuduKa COBPEMEHHBIX CPEACTB  YIPABJICHUS XUMUYECKUMHU
npoueccamu?

Tema 5. buocdepa u yestoBek
ITP 6. brnosnornyeckuii ypoBeHb OPraHu3aliii MaTepun



3aganue 1. [loaroroBbTeCh K MPAKTHUECKOMY 3aHATHIO B COOTBETCTBUU C TUTAHOM. [lorOoTOBKA MOKET
OBbITh BBITIOJHEHA MUCbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae uHdopmanus
JOJKHA OBITh CHCTEMaTH3UPOBaHa B (aiisi(-bl) B COOTBETCTBHH C BOIIPOCAMU IUTaHA, 4 HE MPEACTABIISATh
c000¥ CCBUIKH WJIH OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilnan:
1. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKJIECHUHU HBOJIIOLUU U KU3HU (IOHATHE SBOJIIOIMH,
OCHOBHBIE TUTIOTE3bl BOBHUKHOBEHUS )KU3HH).
2. OcobeHHOCTH OMOJOTHYECKOTO YPOBHS OpraHu3anuu MaTepud ((yHKIHUH >KUBOTO BEIIECTRBA,
CTPOCHHE W PA3HOBUIHOCTH KJIETOK, HOCUTENIN TeHETUYECKOW nHpopmanmn).
3. PacTtuTenbHbIN U JKUBOTHBIN MUD.
4. Dpomrornus yenoBeka. Guznonornyeckue NoTpeOHOCTH U KU3HE0OeCreueHne YeI0BeKa.
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYKIEHUU NPEJIOKEHHBIX BOIIPOCOB.
JIuteparypa: [1-7]

Koncnekt Ne 6. DBosouus 4eJiOBeKa M €ro NoTpedHOCTH
IToAroTOBRTE KOHCIIEKT IO CIEAYIOIINUM BOIPOCAM:
1. CunTeTnueckas Teopus 3BOJIOLUU U €€ M0JI0KEeHN. OCHOBHBIE 3TaIlbl BOJIIOIIMH YEIOBEKA.
2. XuzHenesaTenbHOCTh W KU3HEOOECHECYCHHE  YeJOBEKa.  3JO0POBBIM  00pa3  >KHM3HHU.
dusnonornyeckre NoTpeOHOCTH YeIOBeKa.
3. Tlonstue OwmotexHomoruu. «KpacHas», «3enmeHas» H «Oemas» OmorexHosoruu. buosThka.
['eneTnuecku-moanpupoBanHelii oprann3M. Kiionuposanue. TpaHCIUIaHTONIOTHS.
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cy:KI1eHNs HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— KakoBa nepapxuyeckasi CTpyKTypa *KUBOW MaTepUu?
— Ha kakoii cTpykTypHO# opraHu3anuu HaxoauTcst ouocgepa’?
— Kakue npuznaku o0beAMHSIOT )KUBYIO U HEKUBYIO IPUPOTY?
— Ha yeM ocHOBaHa reHHasl TEXHOJIOTHS?

Tema 6. [IanopaMa cOBPEeMEHHOI'0 eCTeCTBO3ZHAHUS
IIP 7. EcrecTBeHHOHAYYHbIE OCHOBbI TEXHOJIOTHMH, JHEPTreTUKU W IKOJOTUH
3aganue 1. [loaroroBsTech K NPaKTUUECKOMY 3aHATHIO B COOTBETCTBUU C IUTaHOM. IloaroroBka Mosxer
OBITh BBINIOJHEHA MUCbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae undopmanus
JIOJKHA OBITh CUCTEMaTH3UpOBaHa B (aiisi(-bl) B COOTBETCTBHHU C BOIPOCAMHU IIaHa, @ HE MPEJICTABIISATh
c000¥ CCBUIKH WJIH OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
ILnan:
1. Ot ecrtecTBO3HAaHUS K TEXHOJOTHSAM (pa3BuUTHE HH(GOPMAIMOHHBIX TEXHOJIOTUH, PaKeTHO-
KOCMHUYECKHE TEXHOJIOTHH, COBPEMEHHBIE T€HHbIE U OMOTEXHOJIOTHH).
2. EcrecTBeHHOHay4Hble MPOOJIEMBbI HHEPreTUKH (UCIHOJb3yeMasi UeJIOBEKOM JHEpreTHka,
0COOEHHOCTH OTEUECTBEHHOM YHEPreTUKH, SHEPreTUYecKast CTpaTerus).
3. EcrecTBO3HaHME U OJKOJOTHS (IKOJOTHUS M €€ OCHOBHBbIE HAMpaBICHUs, SKOJIOTHYECKUE
POOJIEMBI YEIOBEYECTBA).
4. MupoBo33peHre, HPABCTBEHHOCTh W IMpHpoaa (MUPOBO33pEHHE, HPABCTBEHHOCTb, POJb
MHUPOBO33PEHUS B 3aLUTE OKPYIKAIOLIEH cpebl).
3aganue 2. BoicTynuTe Ha MPAKTUYECKOM 3aHITHH B 00CYKIEHUU NPEJIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]
Bomnpocs! 1151 00cykaeHHus1 HA JIEKIIUU 110 TeMe (MHTepaKkTuBHas ¢opma):
— B 4ewm paznuune ecTeCTBEHHOHAYUYHBIX 3HAHUUN U TEXHOJIOTHi1?
— Ha uyeM ocHOBaHBI OMOTEXHOJIOTUU?
— Yo ABNIsAETCSA NEPBOUCTOYHUKOM MHOT'MX BUJIOB IIPOU3BOIUMOM dHEprun?
— Kak onpeaensiercs sHepreTudecKas cTparerus?
— B uem nposBnsercs rnmobanuzanus NpUPOIHBIX MPOLECCOB?
— YeM oTimnyaroTCs €CTECTBEHHBIE TTI00aTbHBIE IPOLECCH OT AaHTPOIOTEHHBIX ?
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