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I. MeToauveckue peKoMeH AU

Wzydyenne muctuiuinHbl «EcTecTBeHHOHay4YHasi KapTWHA MHUpa» BKIIOYaeT B ceOs JBe
COCTABJISIONINE: TEOPETUYECCKYI0  (JIGKIIMHM) W  TPAKTHYECKyH0 (MpakTHUeckue paboThl), U
OCYIIECTBIISICTCS C HCIONB30BAHUEM JUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJIOTHH — Y4eOHOTO
Kypca, pazmenieHHoro B OM1OC MAT'Y.

1.1 MeToauyeckne peKOMEHIALMU MO OPraHU3alMH pPadoThl CTYJIEHTOB BO BpeMs NpPOBedeHUSs
JIEKIMOHHBIX 3aHATHH

Teopernueckoe 0OydeHHE OCYLIECTBISETCA Ha JICKIMOHHBIX 3aHATHUAX, TJle MpenojaBareb:
3HAKOMHT CTYJCHTOB C XapaKTEPUCTHKOW IHCHUIUIMHBI W OCOOCHHOCTSIMH €€ HW3yuYeHHs, H3Jlaraet
OCHOBHBIE TEOPETUYECKHE BOIPOCH! JTUCIMILUIMHBI, JaeT METOJUYECKHE PEKOMEHAALUHU M0 U3yUYCHHIO
y4eOHOW M y4eOHO-METOIWYECKOW JHUTepaTypbl, MCIOJb3yeMbIX HHTepHET-pecypcoB; NPUBOAUT U
HOSICHSET MPUMEPHI 331aHUH NPaKTUYECKUX PaboT, CrieU(pHUKY NIPOBEICHUS 3aUeTa.

B Xxone NEeKIMOHHBIX 3aHATHH CTYJEHTY HEOO0XOAMMO BECTH KOHCIIEKTHpPOBAHHE y4eOHOIO
matepuana. OOpamate BHHMaHHME Ha KaTeropuu, (OPMYIHPOBKH, PACKPBIBAIOLINE COAEpIKaHUE
M3y4aeMOol JUCLMIIMHBI, HAy4YHbIE BBIBOJbI U MPAKTUUECKUE PEKOMEHIAINH, TOJIO0XKHUTEIbHBIN OIBIT B
OpaTOPCKOM HCKYCCTBE.

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

HHTepakTiBHOE 00yUeHHE TPECTABISIET CO00M croco0 MO3HAHUS, OCYIIECTBIIEMBIA B (popMax
COBMECTHOM JIEATENBHOCTH OOyYalolMXcs, T.6. BCE YYAaCTHHUKM OOpa3oBaTeNbHOTO Ipolecca
B3aUMOJICHCTBYIOT JpPyr C JAPYrOM, COBMECTHO pEHIAIOT TIOCTABJICHHBIE IPOOJIEMBI, MOAEIHPYIOT
CUTyaluH, 0OMEHUBAIOTCs HH(pOpMaIMell, OLIeHUBAOT AEHCTBHE KOJUIET U CBOE COOCTBEHHOE MOBEICHHE,
HOTPY’KAIOTCS B PeaIbHYI0 aTMOC(EpPY JIeIOBOI0 COTPYTHUYECTBA 110 PA3PEIICHUIO TTPOOIIEM.

B xone nexuuii peanusyercs UHTEpakTUBHAs (hopma B3auMOJIEHCTBUS — 00CYK€HHE BOIIPOCOB
1o TeMe. AKTHBHOCTH CTYJICHTOB TPH 00CYKICHHH MaTEPHAJIOB JIEKIINH (PUKCUPYETCs TIPEroiaBaTeieM
U OLIGHUBAETCs KaK «AKTHBHOCTh Ha TEOPETUUECKUX 3aHATHUAX». DTO, B CBOIO OYepe/lb, YUUTHIBACTCS B
JTaIbHENIIIEM NPY BbICTABJIEHUH OaJJIOB Ha 3a4eTe.

1.3 MeTtoanueckue peKOMEHIAIUM 0 MOATOTOBKE K MPAKTHYECKUM 3aHATHAM

Ha mpakTudeckux 3aHATUSX CTYJIEHTHI BBIMOJHAIOT MPAKTHUECKUE paOOTHI MO MPEAI0KEHHOMY
onucanuto. CTyaeHTy HEOOXOAUMO O3HAKOMHUTBCS C 3aJaHusMU  (BOIPOCAMH), U3YYHUTh
PEKOMEHIyeMYI0 JIMUTEepaTypy U BBHIIOJHUTH BCE MPEAJIOKEHHBIE 3amaHus. Bcero HeoOXoaummo
BBIIIOJIHUTEL 7 MPAKTHUYICCKUX pa60T. B XOJ€ BBIIIOJHCHUSA IMPAKTUYCCKUX pa60T CTYACHT HMECT
BO3MOXXHOCTh KOHCYJIBTHPOBAaHUSI C TpenojaBareieM C [eNbl0 YTOYHEHHS WIH pPa3bICHEHUS
MIPEIOKEHHOTO 3aJJaHus, @ TAKXKE M0 TEXHOJIOTHUYECKUM BOIIPOCAM €T0 BBITIOJTHEHUSI.

Bo Bpems nmpakTUYecKuX 3aHATHI CTYJCHTHI BBIMOIHIIOT Takue (OpMbI paboT, KaK: COBMECTHAs
pa3paboTKa OMOPHOM CXEMBI 10 TeMe 3aHATUS ¢ ucnoiab3oBanueMm Google.moxkymentos (I1P1, TTP2-3);
COBMECTHas pa3pabOoTKa MPe3eHTALUU 10 TeMe 3aHATHs ¢ ucroib3oBanueM Google.noxkymentoB (I1P2-



3); nucbMmenHble oTBeTHI Ha Bonpockl B DUOC (I1P1, 1P 4-5); yuacTue B KOMaHIHOM TUIAKTUYECKOU
urpe «Cost urpa» (ITP7).

1.4 MeToanuyeckne peKOMEHIAMUM 110 OPraHU3AMUMN CAMOCTOSATEIbHOH Pad0Thl 00y4arOIIUXCS

CamocrosTenbHass paboTa CTyIEHTOB — IUIaHUpyemas ydeOHas, y4deOHO-HcCclieloBaTeIbCcKasl,
HAy4YHO-HCCIIeI0BaTeNbCcKasi paboTa CTy/IEHTOB, BBINOJIIHAEMAas BO BHEAYAUTOPHOE BpeMsl 1O 3a/1aHUI0 U
Ipyd METOJUYECKOM DPYKOBOJCTBE IpenojaBareis, HO 0e3 ero HenOoCpPEeJCTBEHHOTO ydacTHs (Tpu
YaCTMYHOM HETIOCPEJCTBEHHOM Y4YaCTHH MPENoJiaBareisi, OCTABISIONIEM BEIYyIIyI0 PoJib 3a paboToi
CTYJICHTOB).

B mnpomecce camocTrosiTensHOM pabOTHI CTYNEHT MNPUOOpETaeT HaBBIKM CAaMOOpPraHHU3aliH,
CaMOKOHTPOJIsI, CAMOYTIpPaBJICHUs, peIIEKCUU M CTAHOBUTCS aKTUBHBIM CaMOCTOSITENIbHBIM CYyOBEKTOM
y4eOHOH JeATEITHHOCTH.

dopMaMu  CaMOCTOSITENBHOM ~ pabOTBl  CTyJAEHTa  NpPU  OCBOGHHM  JUCIUIUIMHBI
«EcrecTBeHHOHay4Has KapTUHA MUPa» SBIISIOTCA:

— H3YYCHHUE KOHCIECKTA JICKIIHIA;

— U3yuYeHHUE PEKOMEHJOBAHHOI JINTEPATyphl U MPEATI0KEHHBIX Ha KypCce BHIEOMATEpUAIIOB;

— TMOArOTOBKA JIOKJIJA B COOTBETCTBUM C NPEAbABISIEMbBIMU TPEOOBAHUSAMU;

— TMOJATOTOBKA M HANKMCAaHHE KOHCIIEKTOB;

— PpENeTUIIMOHHOE TECTUPOBAHHE.

1.5 MeTtoanyeckue peKOMEHIalUH MO MOATOTOBKeE 0K/

[TonroTroBka JOKITama SIBISETCS CAaMOCTOSITENIEHON BHEAyIUTOpHOW paboroit cryneHtra. Ha
OCHOBE aHallM3a MCTOYHHKOB (MOJOOpPAaHHBIX CTYJACHTOM CaMOCTOSITENIbHO) U  BBIMOJTHEHHBIX
IpaKTHUYECKUX  paboT  HEoOXOoAMMO  MOATOTOBUTH  JOKJIAJ M3  TpeAMETHOM  oOnactu
«EcTtecTBeHHOHay4YHass KapTUHA MHpA: BBIAAIOLIMECS Y4yeHble». B KauecTBa BBIJAIOMIETOCS YUYEHOTO
MOKHO BBIOpaTh OJHOTO W3 YYEHBIX B O00JacTH XHMHH, OWOJIOTMH WiIH (U3WKH, BHECIIETO
3HAYUTENbHBIM BKJIaJ B KOHKPETHYIO Hayky. Pabota o00s3aTenbHO [JOKHA COAEP)KAaTh aHaIu3
W3YYCHHBIX HMCTOYHHKOB W JIMYHYIO TOYKY 3peHHsI aBTopa. PaboTa BBINMONHSETCS CTYACHTAMU
CaMOCTOSITENILHO B TEUYEHHE CEeMeCcTpa W JOJDKHAa OBITh MpEJCTaBlieHAa Ha TMPOBEPKY HE MO3HEE
MPEIIOCIEAHET0 MPAKTHUECKOTr0 3aHATHUS, HA KOTOPOM OCYILECTBIISIETCS €r0 MPEeACTaBIEHUE U 3allIHUTa
(ue 6onee 7 MUHYT).

OCHOBHBIE 3Tanbl IOATOTOBKU JIOKJIaa:
1. IToxoOpaThk ¥ MpOaHATU3UPOBATH PA3TUYHBIC HCTOYHUKHU B 00JIACTH €CTECTBEHHOHAYYHOT'O 3HAHUSI.

2. ChopmynupoBaTh TEMY JOKIJIaJa, COTacoBaTh €€ ¢ MpernojaBareieM H 3aQUKCUPOBaTh Ha Kypce B
CYO.

CocTaBuTh MJ1aH JOKJIA/A.

Ocy1ecTBUTh T0100p HEOOXOAMMBIX UCTOYHUKOB TI0 COTJIACOBAHHOMW TEME.

[ToaroToBUTH coaepKaHUe TOKIala B COOTBETCTBHUH C MPEATI0KEHHBIMU TPEOOBAHHSIMH.

OdopMHUTE TEKCT TOKIa/Ia U ICTOYHUKH B COOTBETCTBHHU C TPEOOBAHHUSIMH K 0(hOPMIICHHIO.
BricTynuTh Ha 3amure.

NonkWw

O6mI/IC T[)e6OBaHI/I${ K COACPIKAHUTIO U Ogl}OI!MJ’IeHI/IIO JOKJIaad.

1. O6vem noxitana — 5 crpanuil (0€3 TUTYJIBHOTO JINCTA U CITUCKA HCTOYHUKOB).

2. TuTyabHBIN JUCT JOJHKEH OBITH 0POpPMIIEH 10 00pasily (uMeercs ¢aiin ¢ oOpas3iom).

3. OCHOBHOM TEKCT pabOThI 0()OPMIICH B COOTBETCTBUHU C TPEOOBAHUSIMH, YKA3aHHBIMH HUXKE.

4. B ciyuae HCIOJB30BAaHHUS B TEKCTE TAOJUIl W/WIM PHUCYHKOB Ha KaXIbIi OOBEKT JOJKHA OBITH
CCBUIKAa B TeKCTe paboTel. Hampumep, «... OCHOBHBIE BBl IMPOTPAMMHBIX CPEJCTB NPEACTABICHBI
Hioke (cM. Tabmuna 1)» uin «... cxeMy nepenadd HHPOPMAIMH MOXHO YBHIETh Ha puc. 1».

5. KonmuecTBO MCTOYHHMKOB JIOJDKHO OBITH HE MEHEe TpeX, Ha BCE JIOJDKHBI OBITh CCBUIKH BHYTPH
TEeKCTa.

6. CicOK MCHONBb3YyeMBIX HMCTOYHHKOB JIOJDKEH OBITH O()OPMIIEH B COOTBETCTBHUH C TPEOOBAHUSIMH,
yKa3aHHBIMHU HUKE.

TpeboBanust kK 0(OPMIIEHUIO OCHOBHOT'O TEKCTa PAOOTHI:
1. Hlpudt — TimesNewRoman, pazmep — 14 mT.



2. AG3ai: MEeXIyCTpOUYHBIN MHTEpBAI — 1,5; BEIpaBHUBaHUE — «I10 MIMPHHEY; ab3auHblid oTctyn — 1,25
CM.

3. Odopmnenne pucyHKOB (IIpH HEOOXOAMMOCTH): BBIPABHUBAHUE PUCYHKA — «II0 ILIEHTPY», MOJIIMHUCH
pucynka — «Puc. Ne. HazBanue pucynkayn; mpudt mis moanucu pucyHka — TimesNewRoman,
pa3mep — 12 nr.

4. Odopmiienne TabnuI (IpU HEOOXOIUMOCTH): BBIPABHUBAHHUE TAOIMIBI — «IIO IEHTPY»; MPUDT
BHYTpH Tabmuuel — TimesNewRoman, pasmep — 11-12 nt.; BelpaBHUBaHHME TEKCTa BHYTPH TaOIHIIbI
— Ha yCMOTpEHHE I0JIb30BaTeNs; MOAMUCh TaOIMIbl pacroyiaraerTcss Haj TaONuLed M COCTOMT U3
nByx dyacreil: «Tabmuma Ne» — BelpaBHMBaHME IO TpaBoMy Kkpato u «HasBanue TaOmuupny —
BbIPaBHUBAHME T10 IPABOMY KPAIO WM MO LEHTPY.

TpebGoBanus kK odopmieHNI0 HCTOYHUKOB (B cootBeTcTBUU ¢ [OCT 2008):

1. MicTouyHUKY JOMKHBI OBITh PACTIONOKEHBI B aI(paBUTHOM TMOPSIKE U TIPOHYMEPOBAHEI.

2. B Tekcte nokjaja cChlJIKa Ha MCTOYHHUK BBIMIONHSETCS B BUae: [Ne], rme Ne — HOMEp MCTOYHMKA B
00I1IeM CITHCKE.

3. Ecam B TeKCTe UCIONB3yeTCs JOCIOBHAS IIMUTATa, TO OHA JOJKHA OBITh B3STa B KABBIUKH, a B CCHUIKE
Ha UCTOYHMK yKa3aHa cTpaHuua: [5, c.15].

1.6 Metoanueckue peKOMEHIANUH MO MOJATOTOBKE KOHCIIEKTOB

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

[Ipu moAroTOBKE KOHCIIEKTAa BHUMATEILHO 03HAKOMBTECH C ITIEPETHEM BOIIPOCOB, KOTOPHIN MOJDKEH OBITH
oTpaxkeH. O0BEM KOHCIIEKTa OTIPEILISIETCS CTYICHTOM CaMOCTOATENHLHO. B KOHCTIIEKTe HEe HOHKHO OBITh HIYETO
JIMIIHETO, HO MaTepualia JOJKHO OBITh JOCTaTOYHO, 4TOOBI OeceroBaTh Mpu HeoOxoaumocTu. Jlomyckaercs u
MIPUBETCTBYETCS NepepaboTKa MaTepraia B BUJE TaOIHUI, CXeM, OTIOPHBIX KOHCIIEKTOB.

KoHcmekT 1omkeH OBITh BBITIONIHEH B PYKOIMUCHOM BHIIC M MAaKCUMAJIBHO Pa30OpPUYMBO, YTOOBI MOKHO
OBLIO MPOYNTATH U TIPOBEPUTH. BHIMOTHAETCS KOHCIIEKT JMO0 B OTIEIBHON TETpaan, TMO0 B TOH Ke TETPaIu, T
BCJIMCH JICKIIHH.

Crnavya KOHCIIEKTOB OCYILIECTBISIETCS HAa WHIWBHIYAIbHBIX BCTPEYAaX B COOTBETCTBHH C TpaduKOM
WHAMBHUIYyaJbHOW paboThl TpernomaBaTeNids. B cioyuae mnepexola Ha JUCTAHIMOHHYIO (GopMy o0OydeHus
MPEJOCTaBIEHNE KOHCIIEKTOB HA MPOBEPKY OCYIIECTBISAETCS C UCHOJb30BAHUE JIEKTPOHHOTO Kypca.

1.7 MeTroan4eckne peKOMEHIAMH 110 MOATOTOBKE K 3a4eTy

3aueT o aucuMmiInHe «EcTecTBeHHOHay4YHas KapTHHA MHpay BKIIIOYaeT B ceOs JBa KOMIIOHEHTA: y4eT
AaKTUBHOCTH Ha TEOPETHUUECKUX 3aHATUAX (CM. M. 1.2) M KOHTPOIBHOE TECTUPOBAHHUE.

Wroroserii TecT BKIIogaeT B ce0s 30 BOIIPOCOB 110 BceM pasfieiaM ATUCIHILTHHEL. Ha mpoxoxaenne Tecta
orBonutcs 50 MuUHYT. B TecTHpoBaHMH HCIOJNIB3YIOTCS BOIPOCH 3aKPBITOrO THUIA (C OAHUM WM HECKOJIbKHUMHU
NPaBUIBHBIMU OTBETAMH) M BOIPOCHI OTKPBITOTO TUTIA (KOPOTKHUII MM Pa3BEPHYTHIA OTBET).

s MOATOTOBKM K TECTUPOBAHMIO CTYIEHTY HEOOXOOUMO IOBTOPUTH TEOPETHUYECKHH MaTepual,
IIPEICTABIICHHBIN MPENOIaBaTEIEM Ha JIEKIUU, U TEOPETUYECKUIM MaTepuall, UCIOIb3yEMbIM U M3yYEHHBIM UM
IIpU BBIMIOJTHEHUN MPAKTHYCCKUX pa60T. Tak xe IJId IOATOTOBKHU K 3a4Y€Ty HMCIIOJB3YCTCA PCICTUIIMOHHOC
TECTHPOBaHHE, HEOTPAHMYCHHOE 110 BPEMEHH.

II. IlnaHbl NPaKTHYECKUX 3aHATHI M MOATOTOBKA KOHCIIEKTOB

Tema 1. JBosIOnMA HAYYHOI'0 METOAA M €CTECTBEHHOHAYYHAs KAPTHHA MUpa
Koncnexr Ne 1. Hayka u HayuHoe 3HaHue
IToAroToBETE KOHCIEKT IO CIEAYIOIIUM BOIPOCAM:
1. TloHsATme HayKM M CTaguu pa3BUTHS Hayku. OTIMYMTENbHBIE YEpThl HayKu. Buasl Hayk (10
HpPEeIMETHOMY pa3HO00pa3uio, MO INIaBHBIM (QDYHKIMSIM).
2. @OyHKIMM HayKd KakK HENOCPEJCTBEHHONW IPOU3BOJUTENBHOM CHIIBI 00IIecTBAa W Kak
COLIMAJIbHOTO MHCTUTYTA.
3. DTHka HayKH. DTHKA Hay4YHOro O0IIeCTBAa. JTUKA HAayKa KaK COIIMAIbHOTO MHCTUTYTA.
Jluteparypa: [1-7]

Koncnexkr Ne 2. Knaccugukanusi Hay4HbIX MeTO0B
[ToAroToBHTE KOHCIIEKT IO CIEAYIOIIUM BOIIPOCAM:
1. Metoa, METOMONOTHS, METOAUKA — WX B3aUMOCBs3b M pasnuums. Kiaccudukanus HaydHBIX
METO/I0B (C TTOSICHEHUSIMU).



2. HabOmioneHue M SKCIEPUMEHT KaK METOJbl HAay4yHOro Mo3HaHHsA. [lopsnok opraHuzaluu H
HPOBECHUS.
3. CocraBbre TabnuIly Al CPaBHEHHUS METO/OB «HAONIOJEHHE» U «IKCIEpUMEHT». B Tabmmie
OTpa3uTe O0IMe YepPThl U OTIIHUnsL. Dopma TaOIUIBI MOXKET OBITH TPOU3BOIIHHOM.
JIuteparypa: [1-7]

Bonpocsl 1J1s1 00cyKI1eHNs HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— Jlns 4ero Hy»XHbI €CTECTBEHHOHAyuYHble 3HAHUsA OyIylIUM CHELMAIUCTaM T'yMaHMTapHOIO M
COLIMAJIEHO-9KOHOMHYECKOTO Mpouiis?
— B yeM 3akirogyaeTcs npakTuyeckas 3HaYMMOCTb HaAyKu?
— OxapakrepusyiTe HCTOPHIO MTPeoOpa30BaHNI MPUIIOKEHUS 3HAHUH.
— B yeM 3akiroyaeTcs HOBasi MUCCHUSI HAyKH?
— Kak onpenensiercs 10CTOBEPHOCTh HAYUHBIX 3HAHUN?
— Kak ycranaBnuBaercs Hay4dHbIN (pakT?
— UYro Takoe skcriepuMeHT? YeM OTInYaeTcst SKCIIepUMEHT OT HaOII0JeHNsA?
— KaxoBbl 0COOEHHOCTH COBPEMEHHBIX TEXHUUECKUX CPEACTB IKCIIEPUMEHTA?

Tema 2. IIpocTpaHCcTBO, BpeMsi, CHMMETPHS
ITP 1. MaTtepusi u ee aTpUOYThI
3ananme 1. [ToaroroBbTeCh K MPAKTUUECKOMY 3aHSATHIO B COOTBETCTBUM C IJIaHOM. [loaroroBka Moxer
OBITH BBHITIOJTHEHA MUCHMEHHO B TETPAJM WX B DIEKTPOHHOM Buie. Bo BTopoMm citydae uHpopmamnus
JIOJDKHA OBITh CUCTEMaTH3UpOBaHa B (haiiyi(-bl) B COOTBETCTBHH C BOIIPOCAMH IIaHA, & HE MIPEACTABISITh
CcOOOM CCBUIKM WM OOpBIBOUHBIE CKPUHIIOTHI SKpaHOB. He 3acumthiBaeTcs 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 BPEMSI.
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYKIEHUU NPEJIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]

Koncnexr Ne 3. IIpocTpaHcTBO M BpeMsi B COBPEeMEHHOM HAYYHOH KapTHHe MUpa
IToAroToBETE KOHCIEKT IO CIEAYIOIINUM BOIIPOCAM:
1. Pa3Butme mnpencTaBieHUNl O NPOCTPAHCTBE M BpPEMEHM (KpPATKO): I'€OLEHTPUYECKAss CUCTEMaA
K. Iltonemesi, remuouentpuueckas cucrema H. KomepHuka, Kocmosiorudyeckass Teopust
. bpyno, npunnun otHocurensHocTd I I'anmnes, npocrpanctso u Bpems U. Herorona,
MpOCTpaHCTBO U Bpems B XIX B.
2. OcHOBHbIE CBOMCTBA POCTPAHCTBA M BPEMEHHU (0OBEKTUBHOCTD, PEAIbHOCTD U T.1.).
3. Crpena BpeMenu. Tepmonunamudeckasi, ICUX0JIOTHYECKAs], KOCMOJIOTHYECKAs CTPEIa BPEMEHHU.
4. buonornueckoe, NCUX0JIOTMUYECKOE U COLUAIBHOE IPOCTPAHCTBO U BPEMSI.
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKI1eHNs HA JeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— Kakue BubI MaTepuy pa3innyaroT B COBPEMEHHOM NPEACTABICHUU?
— KakoBa ncropus pa3BuTHs KOHLENIUN IPOCTPAHCTBA U BPEMEHU?
— B 4em nposiBisieTcs peIATUBACTCKOE U TPABUTALIMOHHOE 3aMEJICHUE BPEMECHU?
— B 4em 3akirodaercs OTHOCUTENBHOCTH POCTPAHCTBA U BPEMEHU?

Tema 3. CTpyKTYpHBIC YPOBHH U CHCTEMbI OPraHU3AIUM MATEPHHU
IIP 2-3. CucTteMHbIe YPOBHM OPTraHU3ALMUA MATEPUHU
3aganue 1. Paznenureck Ha 4 onuHakoBble rpymmbl. [1oAroTOBbTECH K MPAaKTUYECKOMY 3aHITHIO B
COOTBETCTBUH C IIJIAHOM - Ka)kJ1asi TPyMIa 1o OJHOMY BOIIPOCY.
ILnan:
1. CucteMHBIH MOIXOJ: CHUCTEMA, CBS3U (TOPU3OHTAIBHBIC, BEPTUKAIBHBIC), CBOMCTBA CHCTEMBI,
BU/IbI CUCTEM.
2. YpOBHU CTPOCHHUS MaTEpUU: MaKpOMHUP (TIOHSATHE, OCHOBHbIE HAYUHBIE BEXH U MEPCOHAIINN).



3. YpoBHH CTpOEHUS MaTepuu: MHUKpPOMHUpP (TOHATHE, KBAHTOBO-MEXAHMYECKas KOHIICTIIIHS,
ATOMUCTUYECKAs] KOHIICTILINSA).
4. YpoBHM CTpO€HUsS MaTepuu: Meramup (MOHSATHE, KOCMOJIOTMYEecKHue Mojenu BceneHHOH,
TEOPUU MPOUCXOXKIEHUS U KOHIICTILUHU 3BOJIIOLNN BeeneHHo).
3aganue 3. BoicTynuTe Ha MPAKTUYECKOM 3aHITHH B 00CYKICHUU TPEIOKESHHBIX BOITPOCOB.
Jlureparypa: [1-7]

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

1. cucrema, >1€MEHT, OTKPBITasi CUCTEMA, 3aKphITas CUCTEMA, H30JMPOBAaHHAs CUCTEMA;

2. MakpoMup, KOPIIyCKyJa, BOJIHA, Au(ppakius, uHTepdepeHius, (Gunyeckoe Moie, CKOPOCTbh
CBETa, DJICKTPOMAarHuTHasl NHIYKIIWS,

3. MHMKpOMHDp, KBaHT, COOTHOILEHHE HEOIPEAEIECHHOCTH, MNPUHLUI AONOJHUTEIBHOCTH, aTOM,
3JIEKTPOH, NMPOTOH, CWJIBHOE B3aMMOJAEHCTBHE, IJIEKTPOMArHUTHOE B3aMMOJIEHCTBHE, ciaboe
B3aMMO/IEIICTBHE, TPABUTAIIIOHHOE B3auMO/JIeicTBIE, (PU3HMUECKHUI BaKyyM;

4. Merammp, MeTarajJlakTHKa, BCEJIEHHas, KOCMOJIOTHs, TaJIaKTHKA, IPABUTALMOHHBIA IapajoKC,
(doTromMeTpruUeCcKHii MapagoKC, CHHTYJIIPHOCTD, 3BE3/1bl, COTHEUHAs CUCTEMA.

Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKI1eHNs HA JeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):

— UYewm oOyciiaBiuBaeTCsl CTPYKTypHasi OpraHu3amus Mmupa?

— KakoBo coBpemMeHHOE IpeicTaBIeHNE KOHLENIMY aToMu3Ma?

— Yro Takoe UHBAPUAHTHOCTH?

— Kakoii 3aKkoH ciiefyeT u3 n30TpOIHOCTH IPOCTpaHCTBA?

Tema 4. Ilopsaok u 6ecniopsiAoOK B MpPUpoae
IIP 4-5. CraTucTHYecKue U TEPMOAUHAMHUYECKHE CBOIICTBA MAaKPOCHCTEM
3apanme 1. [loaroroBbTeCh K MPAKTUUECKOMY 3aHSATHIO B COOTBETCTBUU C IJIaHOM. [loaroroBka Moxet
OBITh BBINIOJHEHA MUCbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae unpopmanus
JIOJKHA OBITh CUCTEMaTH3UpOBaHa B (paiis(-bl) B COOTBETCTBHHM C BOIPOCAMHU IIaHA, @ HE MPEJICTABIIATh
c000¥ CCBUIKH WJIH OOPHIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilnan:
1. TepmonuHamuueckue 3aKOHbI B (Qu3uKe (TEPMOIAMHAMHKA, TEPMOJAMHAMUYECKUE IMapaMeTphl,
TCPMOANHAMUNYCCKAA CUCTCMA U €€ BHUIbl, OCHOBHBIC 3aKOHbI TepMO[[I/IHaMI/IKI/I).
2. Xumuueckas peakuuss W ee BuUIbl. OCHOBHBIC TOHSATHUS XHMHUYECKOW PpEaKIuu (CKOPOCTh
XUMHUYECKON peakIuy, KOHIIEHTPAIU, KaTaIu3aTop, GepMEHTbI, SHEPIUsl aKTUBAIIUN ).
3. HeoOpatumebie u oOpatumbie peakiun. PaBHoBecne. CuHEpreTHKa.
3ananme 2. BoicTynuTe Ha MPaKTUYECKOM 3aHATHU B OOCYKIEHUH MPEIOKEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekr Ne 5. EcrecTBeHHOHAYUHbIe 3aKOHbI M TEOPUH
[ToaroToBHTE KOHCHEKT IO CIETYIOIIUM BOIIPOCAM:
1. TlonsiTue 3akoHa C TOYKM 3peHUs HayKu. Buael 3akoHOB (uacTHbie, obOmmue). [Ipumepsr
€CTECTBEHHOHAYYHBIX 3aKOHOB C YKa3aHHEM ero Buja (He MeHee TpeX Mo KaKIOMY BUIY).
2. Ilonstue Teopuu W €€ poJib B TMO3HAHWHM. Bumel Teopuii ((pyHIaMeHTadbHBIC, YaCTHHIE).
[TpuMepsl ecTeCTBEHHOHAYYHBIX TEOPUH C yKa3aHHEM €€ BHla (He MEHee TpeX MO KaxIoOMy
BUILY).
3. CrpykTypa eCTeCTBEHHOHAyYHOU TEOPHH (C MOSICHEHUSIMH).
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKI1eHns HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— Kak pa3BuBasiuch IpeACTaBICHUS O MPUPOJIE TEMJIOBBIX SIBIICHHUI?
— KakoBbI OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KHHETUYECKON Teoprn?
— Yro sBISETCS NPEAMETOM U3YUEHUS XUMUU?
— B uem 3akmouaercs cnenuduKa COBPEMEHHBIX CPEACTB  YIPABJICHUS XUMUYECKUMHU
npoueccamu?



Tema S. buocgepa u yesr0BeK
IIP 6. buosoruvyeckuii ypoBeHb OpraHu3aliiu MaTepuu
3aganue 1. [loaroroBbTeCh K MPAKTHUECKOMY 3aHSATHIO B COOTBETCTBUU C TUTAHOM. [1oroTOBKA MOKET
OBITh BBINIOJHEHA MUCbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae undopmanus
JOJKHA OBITH CHCTEMaTU3UPOBaHa B (aiisi(-bl) B COOTBETCTBHH C BOIIPOCAMU IUTaHA, 4 HE MPEACTABIISATh
c000¥ CCBUIKH WJIH OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilnan:
1. CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOXKJIECHUHU HBOJIOLUU U KU3HU (IOHATHE SBOJIIOIHH,
OCHOBHBIE TUTIOTE3bl BOBHUKHOBEHUS )KU3HH).
2. OcobeHHOCTH OMOJIOTHYECKOTO YPOBHS OpraHU3anuu MaTepud ((yHKIHUH >KUBOTO BEIIECTRBA,
CTPOEHHE W PA3HOBUIHOCTH KJIETOK, HOCUTENN TeHETUYeCKOW nHpopmanmn).
3. PacTtuTenbHbIN U JKUBOTHBIM MUD.
4. Dpomorus yenoeka. PU3NOIOTHUECKUE TOTPEOHOCTH M KU3HEOOECTICUEHUE YEIOBEKA.
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYXKIEHUU MPEIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]

Koncnekt Ne 6. DBosiouus 4eJiOBeKa M €ro NoTpedHOCTH
IToAroTOBRTE KOHCIIEKT IO CIEAYIOIIUM BOIPOCAM:
1. CunTeTnueckas Teopus 3BOJIOLUU U €€ M0JI0KeHN. OCHOBHBIE 3TaIlbl BOJIIOI[MH YEIOBEKA.
2. XuzHenesTeNnbHOCTh W KU3HEOOECIECYCHHE  YeJOBEKa.  3JO0POBBIM  00pa3  >KH3HHU.
dusnonornyeckre NoTpeOHOCTH YeIOBeKa.
3. Tlonstue OwmotexHomoruu. «KpacHas», «3enmeHas» H «Oemas» OmorexHosoruu. buosTmka.
['eneTnuecku-moanpupoBanuelii oprann3M. Kiionuposanue. TpaHCIUIaHTONIOTHS.
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKkI1eHns HA JeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— KakoBa uepapxuyeckas CTpyKTypa KUBOW MaTepUu?
— Ha kakoii cTpykTypHO# opranuzanuu HaxoauTcst ouocgepa’?
— Kakue npuznaku 00beAMHSIOT )KUBYIO U HEKUBYIO IPUPOTY?
— Ha yeM ocHOBaHa reHHasl TEXHOJIOTHS?

Tema 6. [IanopaMa cOBPEeMEHHOI'0 eCTeCTBO3ZHAHUS
IIP 7. EcrecTBeHHOHAYYHbIE OCHOBbI TEXHOJIOTMH, FHEPTeTUKH W IKOJOTUH
3aganue 1. [loaroroBsTech K NPAaKTUUECKOMY 3aHATHIO B COOTBETCTBUU C IUTaHOM. IloaroroBka Mosxer
OBITh BBINIOJHEHA MUCHbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae unpopmanus
JIOJKHA OBITh CUCTEMaTH3UpOBaHa B (aiiyi(-bl) B COOTBETCTBHHM C BOIPOCAMHU IJIaHa, @ HE MPEJICTABIATh
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. EcrecTBO3HaHMEe U OJKOJOTHS (IKOJOTHUS M €€ OCHOBHBbIE HAMpaBICHUs, SKOJIOTHYECKUe
POOJIEMBI YEIOBEYECTBA).
4. MupoBo33peHre, HPABCTBEHHOCTh W IMpHpoaa (MUPOBO33pEHHE, HPABCTBEHHOCTb, POJb
MHUPOBO33PEHUS B 3aLIUTE OKPYKAIOLIEH cpebl).
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYXKIEHUU NPEIOKEHHBIX BOIIPOCOB.
JIuteparypa: [1-7]
Bomnpocs! 1i1s1 00cykaeHus1 HA JIEKIIUU 110 TeMe (MHTepakTuBHas ¢opma):
— B 4ewm paznuune eCTeCTBEHHOHAYUYHBIX 3HAaHUN U TEXHOJIOTHil?
— Ha uyeM ocHOBaHbBI OMOTEXHOJIOTUU?
— Yro ABNIsAETCSA NEPBOUCTOYHUKOM MHOT'MX BUJIOB IIPOU3BOIUMOM dHEprun?
— Kak onpeaensiercs sHepreTuuecKas cTparerus?
— B uem nposBnsercs rnobanuzanus NpUPOIHBIX MPOLECCOB?
— UYeM oTimMyaroTCs €CTECTBEHHBIE TTI00aTbHbIE IPOLECCH OT AaHTPOIOTEHHBIX ?
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