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I. MeToguyeckne peKOMeHIAHHU

Wzyuenne muctuiumHbl «EcTecTBeHHOHaydHash KapTHHA MHpa» BKIOYAeT B ceOs  JBE
COCTAaBJISIONIME: TEOPETHUECKYI0 (JIeKIMU) ¢ MpaKTHUeCKyro (MpakTU4Yeckue padoThl), W
OCYIIECTBIISICTCSI C KCIIOIH30BAHUEM JIMCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHA — Y4eOHOTrO
Kypca, pasmemienHoro B SUOC MAT'Y.

1.1 MeTtoanyeckue peKOMeHJALMH N0 OPraHM3alMu padoThl CTY/ICHTOB BO BpeMs NpOBeleHHs
JIEKIMOHHBIX 3aHATHH

Teopernueckoe 00ydyeHHE OCYLIECTBISETCA Ha JICKIMOHHBIX 3aHATUAX, IJI€ MpenojaBareib:
3HAKOMUT CTYJEHTOB C XapaKTEPUCTUKON AMCLUUIIMHBI U OCOOCHHOCTSAMHU €€ H3YyYEHHUs; H3Jlaract
OCHOBHBIE TEOPETUYECKHUE BOIPOCH JUCLMILIMHBI, JaeT METOJMYECKHE PEKOMEHIALUU 110 U3YyYeHUIO
y4eOHOH W y4eOHO-METONWYECKOH JHMTepaTyphl, HCIOIb3yeMbIX MHTEpHET-pecypcoB; MPHUBOAUT H
MOSICHSIET MMPUMEPHI 33JaHNH MPAKTUUECKUX paldoT, crienn UKy MpoBeACHUs 3a4eTa.

B Xxone neKIMOHHBIX 3aHATUH CTYJIEHTY HEOOXOJUMO BECTH KOHCHEKTHPOBAaHUE Y4eOHOTro
Mmatepuana. OOpamarh BHMMaHHE Ha KaTeropuu, (OpMYIMPOBKH, PpACKpbIBAIOIIUE COJEpKaHUE
M3y4aeMOM JUCIHUIUIMHBI, HAYy4YHbIE BBIBOJIbI U MPAKTUUYECKHE PEKOMEHIAINH, TTOJI0KUTENIbHBII OIBIT B
OpaTOPCKOM HCKYCCTBE.

1.2 MeTtoanyecKkue peKOMeHIALMH 10 YYACTHIO B MHTEPAKTHBHBIX (hopMax o0yuyeHHUs1

WuTepakTiBHOE 00y4YeHHE MPECTABISET cO00M crocod Mo3HaHMs, OCYIIECTBISIEMbIH B popmax
COBMECTHOM JEATETBHOCTH OOYYalOUIMXCs, T.e. BCE YUYAaCTHHKM OOpa3oBaTENbHOTrO Ipolecca
B3aMMOJICUCTBYIOT JIPyT C JAPYroM, COBMECTHO pEIIAIOT MOCTABJICHHBIE IPOOIEMBI, MOAEIUPYIOT
CUTYyallH, 0OMEHUBAIOTCS HH(POpMAIMEH, OLIEHUBAIOT JEHCTBHUE KOJUIET U CBOE COOCTBEHHOE MOBE/ICHUE,
HOTPYKAIOTCS B PEasIbHYI0 aTMOC(Epy JeTI0BOT0 COTPYIHUIECTBA 10 PA3PEIICHHIO IIPOOIEM.

B xone nexuuii peanusyercs MHTEpaKTUBHAS (popMa B3aMMOJEHCTBHS — 0OCYX/I€HHUE BOPOCOB
1o TeMe. AKTUBHOCTb CTYJIEHTOB MpU 00CYKJIEHUU MaTEPUAIIOB JIEKIIMH (PUKCHUPYETCs MPerogaBaTeaemM
U OLIGHUBAETCS KaK «AKTHBHOCTb Ha TEOPETHUYECKHX 3aHATUSAX». DTO, B CBOIO OUEpe/lb, YUUTHIBAETCS B
JaTbHEHIIIEM TPU BHICTABIICHUH 0aJlJIOB Ha 3a4eTe.

1.3 MeTtoanyeckue peKOMEHIAMH MO MOATOTOBKE K MPAKTHYECKUM 3aHATUIM

Ha nmpaxkTuueckux 3aHATHUAX CTYACHTHI BBITOJIHAIOT MPAaKTHUECKUE pabOThl MO MPEATIOKECHHOMY
ornucannto. CTyneHTy HEoOXOJUMO O3HAaKOMHUTbCS C  3aJaHusMU  (BONpOCAMHU), HU3YYHUTh
PEKOMEHAYeMYI0 JIUTepaTypy M BBINOJHUTh BCE NpPEUIOKEHHBbIE 3amaHus. Bcero HeoOxoaumo
BBHIIIOJIHUTh / TPAaKTHYECKHX pPa0OT. B Xoxe BBITONHEHHS MPaKTHUYECKUX paboT CTYIEHT HMeeT
BO3MOYKHOCTh KOHCYJIBTUPOBaHMS C TMIpPErojaBaTelieM C LENbl0 YTOYHEHUS WIA pa3bsICHEHUS
MPEUIOKEHHOTO 3aaHus, a TAK)KE TI0 TEXHOJIOTHYECKUM BOIIPOCAM €TO BBHITTOJTHEHUS.

Bo BpeMst mpakTUYeCKUX 3aHATHI CTYJEHTHI BHIIOJIHSIIOT Takue (opMbl paboT, Kak: COBMECTHasI
pa3paboTKa OMOPHOW CXEMBI 0 TeMe 3aHATHS ¢ ucrnonb3oBanuem Google.rokymentos (I1P1, ITP2-3);
COBMeCTHas pa3paboTKa MPE3CHTAIMU [0 TeMe 3aHATUs ¢ ucnoib3oBanueM Google.nokymenrtos (I1P2-




3); mucbMeHHbIe 0TBEeTHI Ha Bonpockl B DUOC (TIP1, TP 4-5); yyactiue B KOMaHIHOW JUAAKTHYCCKON
urpe «Cost urpay (ITP7).

1.4 Meroanyeckue peKOMEHAAIUN 110 OPTaHU3ALMU CAMOCTOATEILHON PadoThl 00y4arommxcst

CamocTtosTenpHas padoTa CTYJIEHTOB — IUIaHHUpyeMas ydeOHas, y4eOHO-HcclieIoBaTenbCcKasl,
Hay4YHO-HCCIIeIoBaTeNIbcKasi paboTa CTy/IEHTOB, BBIIOIHSIEMAas BO BHEAYAUTOPHOE BpeMs 110 3a/1aHUI0 U
Py METOJMYECKOM PYKOBOJICTBE NperoaaBarelisi, HO 0e3 ero HEMmOCPeJICTBEHHOrO y4acTHs (IpH
YaCTUYHOM HEIOCPEJCTBEHHOM YYacCTHH IPENoJIaBaTelis, OCTABIAIONIEM BEIYyIIYI0 POJib 3a paboToif
CTYJICHTOB).

B mnpomecce camocTosiTensHOM padOTHl CTYIEHT MNPUOOpETaeT HaBBIKK CaMOOPraHHU3alUH,
CaMOKOHTPOJIS, CAMOYIIPaBJICHHSI, PEPIICKCHH U CTAHOBUTCS aKTHBHBIM CAMOCTOSITEIIHBIM CYObEKTOM
y4eOHOM NeSTENbHOCTH.

dopmMamMH  CaMOCTOSITEIBHOH ~ pabOThI  CTYyIGHTa  NPU  OCBOCHHHM  JIUCIIUTUTHHBI
«EcTecTBeHHOHayuUHasi KapTHHA MUPa SBISIOTCA:

— H3Y4YEHUE KOHCIIEKTA JIEKLIHA;

— HU3Yy4YEHUE PEKOMEHIOBAaHHOW JIMTEpaTyphl U MPEIOKEHHBIX Ha Kypce BUEOMATEPUAIIOB;

— TMOATOTOBKA JIOKJaJa B COOTBETCTBHH C MPEIbIBISIEMbIMU TPEOOBAHUIMH;

— TOJArOTOBKAa U HANKMCaHUE KOHCIIEKTOB;

— PpENEeTUIMOHHOE TECTUPOBAHUE.

1.5 MeTtoanuyeckne peKOMeHIalUM MO MOAr0OTOBKe J0KJIA/1a

[ToaroroBka JoKJIaAa SBISETCS CaMOCTOATENbHON BHeayIUTOpPHOM paboroil crynenta. Ha
OCHOBE aHaliM3a MCTOYHUKOB (MOJAOOPAHHBIX CTYJEHTOM CaMOCTOSITEIbHO) ¥  BBIMOJHEHHBIX
IPAaKTUYECKHMX  paboT  HEOOXOJUMO  NOATrOTOBUTH  JIOKJIAA M3  TpeIMeTHOHM  obsactu
«EcTtecTBeHHOHAYYHAss KapTUHA MHpA: BBINAIONIMECS YyYeHbIe». B KauecTBa BBIJAIOIIETOCS YYEHOTO
MOKHO BBIOpaTh OJHOTO U3 YYEHbIX B 00JacCTH XUMHUHM, OHUOJIOTMM WIM (U3UKU, BHECILIEro
3HAYUTENIbHBII BKJIAJ B KOHKPETHYIO Hayky. Pabora o0s3aTenbHO [OJDKHA COJEpXKaTh aHalu3
U3YYEHHBIX MCTOYHUKOB M JIMYHYKO TOYKY 3peHus aBTopa. Pa0oTa BBINOJHSETCS CTYIAEHTaMHU
CaMOCTOSITENIbHO B TEUYCHHE CEMeCTpa M JOJDKHAa OBITh NpPEICTaBICHAa Ha IMPOBEPKY HE MO3/HEe
MPENOCIETHETO MPAKTUUYECKOT0 3aHATHS, HA KOTOPOM OCYILECTBIISIETCS €ro MpeCTaBIeHUE U 3alUTa
(1e Oonee 7 MUHYT).

OCHOBHBIE 3Talbl NOJITOTOBKH JOKJIa/Ia:

1. TTopo6paTh 1 MPOAHATU3UPOBATH PA3TNYHBIE HCTOUHUKU B 00JIACTH €CTECTBEHHOHAYYHOT'O 3HAHMUS.
2. ChopmynupoBarh TEMy JOKJIaja, COTIAcCOBATh €€ C MPeroaaBaTesieM U 3apuKCHpoBaTh Ha Kypce B
CYoO.

CocraBuTh IJIaH AOKJIANA.

OcyiecTBUTH 10100P HEOOXOAUMBIX HCTOUHUKOB I10 COTJIACOBAHHOM TeMe.

[TonroToBUTH CoepikaHUe TOKIIAAa B COOTBETCTBUH C NPEATIOKEHHBIMH TPEOOBAHUSMH.

OdopMHUTB TEKCT JOKJIa/1a U UICTOYHUKHU B COOTBETCTBUU C TPEOOBAHUAMH K 0(OPMIICHUIO.
BelcTynuTh Ha 3ammure.

No ok ow

O6uiue TpedoBaHUs K cOAEpHKAHUIO U 0DOPMIIEHUIO I0KJIa1a:

1. O6bem aoknana — 5 ctpanull (63 TUTYIHHOTO JIUCTA U CIIUCKA HICTOUHUKOB).

2. TUTYNBHBIN JIUCT JODKEH OBITH OOPMIICH IO 00pa3iy (uMeeTcs aiiin ¢ o0pa3iom).

3. OcHOBHOH TEeKCT pabOThl OPOPMIIEH B COOTBETCTBUU C TPEOOBAHUSIMH, YKa3aHHBIMH HUXKE.

4. B cnyyae uCHONb30BaHUS B TEKCTE TaONMIl W/WJIM PUCYHKOB Ha KaXKIblii OOBEKT JOJKHA OBITH
CChbUIKAa B TeKcTe paboThl. Hampumep, «... OCHOBHbIE BUJbI MPOrPAaMMHBIX CPEJICTB IMPECTaBICHBI
Huxe (cM. Tabnuna 1)» win «... cxemy nepenads “HGOpMaIi MOKHO YBHUJIETh Ha puc. 1».

5. KomuuecTBO MCTOUYHUKOB JOJDKHO OBITh HE MEHEE TPeX, Ha BCE JOJDKHBI OBITh CCBUIKM BHYTPH
TEKCTa.

6. CuCOK HCHOJB3yEeMBIX MCTOUYHUKOB JOJDKEH OBITh O(OPMIIEH B COOTBETCTBUU C TPEOOBaHHSIMH,
YKa3aHHBIMHU HIKE.

TpeboBanus K 0hOPMIIEHUEO OCHOBHOI'O TEKCTAa PAOOTHL:
1. IIpudt — TimesNewRoman, pazmep — 14 nr.




2. A03ai: MeXIyCTpOYHbII UHTEpBal — 1,5; BbIpaBHUBaHME — «I10 MIMPUHE»; ab3auHblii otctyn — 1,25
CM.

3. Odopmienne pUCYHKOB (IIpH HEOOXOJMMOCTH): BHIPaBHHUBAHUE PUCYHKA — IO LEHTPY», MOANUCH
pucynka — «Puc. No. HasBanue pucyHkay; mpudT s MOoAmucd pucyHka — TimesNewRoman,
pasmep — 12 or.

4. Odopmiienue Tabnuil (MpU HEOOXOJUMOCTH): BBIPABHHBAHUE TAOJMIBI — «IO ILEHTPY»; MPUEPT
BHYTpH Tabmuubl — TimesNewRoman, pasmep — 11-12 nt.; BeIpaBHUBaHUE TEKCTa BHYTPU TAOIUIIBI
— Ha YCMOTpEHME I10JIb30BaTeNsl; MOANUCH TaOIUIBl pacroyiaraeTcsl HajJ TaOiuueil U COCTOUT U3
nByx uvacrteil: «Tabmuia No» — BbIpaBHHBaHHME IO MpaBoMy Kpaio u «HasBanue TaOmumpn» —
BbIpaBHUBAHME 10 IPABOMY KPaIO WM MO LEHTPY.

TpeboBanus K 0hopMIECHUIO UCTOYHHMKOB (B cooTBeTcTBUM ¢ 'OCT 2008):

1. VICTOYHWKY JOKHBI OBITH PACIIONOXKEHBI B aJI(aBUTHOM MOPSIKE U IPOHYMEPOBAHBI.

2. B Tekcre mokiana cchlIKa Ha MCTOYHHK BBINOJHAECTCS B Buie: [Ne], roe Ne — HOMep MCTOYHHMKA B
0011IeEM CITHCKE.

3. Eciii B TEKCTE MCIONIB3YeTCs TOCIOBHAS I[UTAaTa, TO OHA JIOJKHA OBITh B3STa B KABBIUKH, a B CCBLUIKE
Ha UCTOYHMK yKa3zaHa cTpaHuua: [5, ¢.15].

1.6 MeToanyeckue peKOMEHIAIUH MO MOAT0TOBKE KOHCIIEKTOB

I[HSI IMOArOTOBKM KOHCIEKTOB HMCIIOJB3YIOTCA TOJIBKO AOOCTOBCPHBIC HCTOYHUKHN (CM. IEpeUYCHb
PEKOMEH/IOBAaHHOI JIUTEPaTyphl Ha Kypce).

I[Ipy moaroToBKE KOHCIEKTAa BHUIMATEIFHO 03HAKOMBTECH € TIEPEYHEM BOIIPOCOB, KOTOPBIN JOJDKEH OBITH
orpaxxeH. O0bEM KOHCIIEKTa OIpPEeNsieTcsl CTYJJICHTOM CaMOCTOSATENILHO. B KOHCTIEKTe He OJKHO OBITh HUYEro
JUIIHETO, HO MaTepualia JOJDKHO OBITh JOCTATOYHO, YTOOBI OecemoBaTh Ipu HeoOxomumocTH. Jlomyckaercs u
NPUBETCTBYETCS epepaboTKa MaTepuasa B BUJIE TaOJIHUII, CXeM, OTIOPHBIX KOHCIICKTOB.

KoncrekT nomkeH OBITh BBIMOJHEH B PYKONHCHOM BHJIEC U MaKCUMaJbHO Pa300pUYHMBO, YTOOBI MOXKHO
OBLIO IPOYUTATH U MTPOBEPHUTH. BEIMOIHIETCS KOHCIIEKT JTUO0 B OTACIBHON TETPaIH, JIUOO B TOH Ke TeTpau, TIe
BEJIUCH JICKITHH.

Cnaqa KOHCIICKTOB OCYIHICCTBJIACTCA Ha HWHAUBUAYAJIBHBIX BCTpCYaX B COOTBETCTBUH C Fpa(bI/IKOM
WHAWBUAYalbHOH paboTel mpemoaaBaTens. B cinydae mepexoja Ha AMCTAaHIMOHHYIO QopMmy oOydeHHs
IpeIoCTaBlIeHNEe KOHCIIEKTOB Ha TIPOBEPKY OCYLIECTBISIETCS C HCIOJIB30BaHMUE 3JIEKTPOHHOTO Kypca.

1.7 Meroanueckue peKOMeHAAIUH N0 MOAT0TOBKE K 3a4eTy

3aver no aucnuiuinHe «EcTecTBEHHOHAYYHAs! KapTHHA MUPa» BKIIOYAET B ceOs JBa KOMIIOHEHTA: y4eT
AKTHUBHOCTH HA TEOPETHUYECKHX 3aHATUAX (CM. II. 1.2) M KOHTPOJIIbHOE TECTUPOBAHUE.

Hroroslii TecT BKIrOUaeT B ceds 30 BOMPOCOB M0 BceM pasjiesiaM JTUCIHIUIMHBL. Ha mpoxokaeHue Tecta
orBoauTca 50 MuHYT. B TecTHpoBaHMU MCHONB3YIOTCA BOMPOCH 3aKPHITOrO TUMNA (C OJHUM WM HECKOJIBKUMHU
MPaBUIBHBIMU OTBETaMH) U BOIPOCHI OTKPBITOIO THIIA (KOPOTKUI HITH Pa3BEepHYTHIN OTBET).

i1 moAroTOBKM K TECTHPOBAHHMIO CTYAEHTY HEOOXOAWMO NOBTOPHTH TEOPETUYECKUN MaTepual,
MIpE/ICTaBICHHBIN MpernoaBaTesieM Ha JIEKIIMH, U TeOPEeTHYEeCKUI MaTepHall, UCIOIb3yeMbIil U M3Y4YEeHHBIH UM
IpU BBIOJHEHUH MNpakTHYecKux pabor. Tak e Ui MOATOTOBKM K 3a4eTy HCHOJb3YETCs PENeTHIHOHHOE
TECTUPOBaHHNE, HEOTPAHUYEHHOE 110 BPEMEHM.

1. ILnanbl NPAKTHYE€CKHUX 3aHSATHII M NOATOTOBKA KOHCIIEKTOB

Tema 1. IBosIrOIUs HAYYHOI0 METOAA U €CTECTBEHHOHAYYHAsi KAPTHHA MUPa
Koncnexr Ne 1. Hayka u HayuHOe 3HaHHe
[ToaroToBbTE KOHCHEKT IO CIEAYIONIUM BOIPOCaM:
1. TloHATHe HAyKH M CTQAMM pa3BUTHS Hayku. OTIMYUTENbHbIE YepThl HAayKu. Buiel Hayk (1o
MIpeIMETHOMY pa3HO00pa3uio, MO IIIABHBIM (QYHKITUSIM).
2. OyHKIMM HAayKd KaK HeNOCPeACTBEHHOW TMPOM3BOIUTEIBHONM CHJIBI OOIIECTBA U Kak
COLIMAJIbHOTO UHCTUTYTA.
3. DTuka HayKd. DTHKa Hay4yHOro o0IIecTBa. DTHKA HayKa KaK COLMAIIbLHOTO HHCTUTYTA.
Jlureparypa: [1-7]

Koncnexkr Ne 2. Knaccudukanusi HAyYHbIX MeTO10B
[ToaroroBbTE KOHCHEKT IO CIEAYIONIUM BOIPOCAM:
1. Meroa, METOJOJOTHs, METOJUKA — MX B3aUMOCBS3b M pasznuuus. Kiaccupukamus HaydHbBIX
METO/IOB (C TTOSICHEHUSIMH ).



2. HabmiomeHue M SKCIEPUMEHT KaK METOJbl HAayyHOro mno3HaHus. [lopsaok opraHuzanuu H
IIPOBECHNUS.
3. CocraBbTe TAaONMUILy IJIi CPAaBHEHUS METOAOB «HAOIIONEHUE» U <«OKCIepuMeHT». B Tabmuie
oTpazuTe o0IIMe YepThl U OTiIHUns. Dopma TaOIUII MOXKET OBITH MPOU3BOIBHOM.
Jlurepatypa: [1-7]

Bonpocs! 1151 06cyKIeHusI HA JeKIUHU 110 TeMe (MHTepaKkTHUBHas ¢opma):
— Jlng 4yero HyKHBI €CTECTBEHHOHAyuYHbIE 3HAHUA OyIyLIUMM CIELUAINCTaM T'YMAaHUTapHOIO U
COLMANIEHO-?KOHOMHYECKOTO MPOopuis?
— B 4em 3axirodaercs IpakTHYeCKas 3HAYMMOCTb HAyKH?
— OxapaxrepusyiTe UCTOPUIO TPEOOPa30BAHUN MTPUIIOKEHUS 3HAHUI.
— B 4em 3axmrodaercs HOBasi MUCCHs HayKu?
— Kak onpenensiercs J0CTOBEPHOCTh HAYUYHbIX 3HAHUN?
— Kak ycranaBnuBaeTcst HaydHbIH (HakT?
— Yrto Takoe 3kcriepuMeHT? UeMm 0TIMYaeTCs SKCIIEPUMEHT OT HAOIIOACHUS?
— KaxoBbl 0COOEHHOCTH COBPEMEHHBIX TEXHUUECKUX CPEICTB IKCIIEpUMEHTA?

Tema 2. IlpocTpaHcTBO, BpeMs, CHMMeETPHS
IIP 1. Martepusi u ee aTpuOyTHI
3ananme 1. [loaroroBeTech K NPaKTUUECKOMY 3aHSATHIO B COOTBETCTBHH ¢ IUIaHOM. [loroToBka Moxer
OBITH BBINIOJHEHA NMHACHMEHHO B TETPAJM WJIHM B AJIEKTPOHHOM BHje. Bo BTopom cimyuyae mHpOpMaIus
JI0JKHA OBITh CUCTEMaTU3UpoBaHa B (paiisi(-bl) B COOTBETCTBUM C BOIPOCAMU IUIaHA, a HE MPEACTaBIIATh
CcOOOM CCBUTKM WM OOpBIBOYHBIC CKPUHIIOTHI SKpaHoB. He 3acumThiBaeTcs HempopaOoTaHHas
[IOJIFOTOBKA B BUJIE€ CIUIOIIHOIO TEKCTA.
ILnan:

1. Crpykrypa u cucteMHas opranuszanus Mmarepuu. CTpyKTypHbIE YPOBHH MaTEepHH.

2. ®opwmbl (BUIBI) CYIIECTBOBAHUS MATEPHH.

3. AtpuOyThl MaTepUu: IBUKECHHE.

4. AtpuOyThl MaTEpUH: IPOCTPAHCTBO U BPEMSI.
3ananme 2. BoicTynute Ha MPakTUYECKOM 3aHSATHU B 00CYXKJIEHUH MTPEI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnexkt Ne 3. [IpocTtpancTBO 1 BpeMsi B COBPeMeHHOI HAYyYHOH KapTHHe MUpa
IToAroToBbTE KOHCHEKT IO CIEAYIOIUM BOIIPOCAM:
1. Pa3BuTme npexacTaBieHUl O MPOCTPAHCTBE U BPEMEHM (KpPaTKO): T'€OLEHTpHUYECKash CHCTEMa
K. Iltonemes, renmoueHtpuueckas cucreMa H. KonepHuka, KocMoslornueckass Teopus
1. bpyHo, npuHiun otHocurensHocTH [ ['asmmnes, mpoctpanctBo u Bpemsa U. HeroroHna,
npocTpaHcTBO U Bpems B XIX B.
2. OCHOBHBIE CBOWCTBA MPOCTPAHCTBA U BPeMEHH (0OBEKTUBHOCTD, PEATHHOCTD U T.]1.).
3. Crpena Bpemenu. TepMoauHaMuieckas, ICUX0JI0rHYecKasi, KOCMOJIOTHYecKast CTpela BpEMEHHU.
4. buonoruyeckoe, NCUX0JIOrMYECKOE U COLUAIILHOE POCTPAHCTBO U BPEMSI.
Jlurepartypa: [1-7]
Bomnpocsl 1u1st 00Cy:KIeHus HA JIEKIIMU 10 TeMe (MHTepakTuBHas ¢gopma):
— Kakue BuIbl MaTepuu pa3ianydaroT B COBPEMEHHOM MPEACTABICHUN?
— KaxkoBa ucropust pa3BuTHsI KOHLIETIIIUNI IPOCTPAHCTBA U BPEMEHU?
— B ueMm nposBiisieTcsl peISATUBUCTCKOE U IPaBUTALMOHHOE 3aMEJIEHNE BPEMEHU?
— B dem 3akirodaercss OTHOCUTENBbHOCTD MPOCTPAHCTBA U BpEMEHU?

Tema 3. CTpyKTypHBbIC YPOBHHM M CUCTEMBbI OPraHU3aLUM MAaTEePUH
ITP 2-3. CucreMHble ypPOBHH OPTraHU3alUH MATEPHH
3ananme 1. Pasgenurece Ha 4 onuHakoBble Tpynmnbl. [I0ArOoTOBETECH K NMPAKTUUYECKOMY 3aHSATHIO B
COOTBETCTBHH C IIJIAHOM - Ka)KJ1asl TPyIIa 0 OAHOMY BOIIPOCY.
ITnan:
1. CucremHbIi MOAXOJ: CUCTEMA, CBSI3U (FOPU3OHTAJIbHBIEC, BEPTHKAIbHBIE), CBOIICTBA CHCTEMBI,
BH/IbI CUCTEM.
2. YPOBHU CTPOEHHS MaTepUH: MAKpPOMHUD (IIOHATHE, OCHOBHBIC HAYYHBIEC BEXU U MIEPCOHAIIUH).



3. YpoBHH CTpOCHHMS MaTepuu: MHKPOMHp (IIOHATHE, KBAHTOBO-MEXaHHYECKas KOHIICTIIHS,
aTOMHUCTUYECKasi KOHLICTILINS).
4. YpoBHM CTpOEHUsS MaTepuu: Meramup (MOHSATHE, KOCMOJIOTMYeckue Mojaenu BceleHHOH,
TEOPUHU MIPOUCXOXKICHUS U KOHIICTILINHY 3BoJIIoLnK BeeneHHol).
3aganue 3. BricTynure Ha NPaKTUYECKOM 3aHATHH B 00CYKJIEHUU IPEUI0KEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]

Koncnexr Ne 4. I'noccapuii mo reme « CTpyKTYpHbI€ YPOBHH MaTEePHHI
IToaroroBbTe (MHAMBUYATIbHO) TIIOCCAPUIM 110 CIEAYIOLIUM HOHATHSAM:

1. cucrema, 3neMeHT, OTKpBITasi CUCTEMA, 3aKpbITasi CUCTEMA, U30JUPOBAHHAs CUCTEMA,

2. MakpoMup, KOpIIyCKyia, BOJIHA, Audpaxiusi, uHTepdepeHus, (U3HMUECcKoe IoJie, CKOPOCTh
CBETAa, 3JIEKTPOMArHUTHAs UHYKIINS;

3. MHUKpPOMHUD, KBaHT, COOTHOILICHHE HEONPEICNCHHOCTH, HPUHIMII JOMOJHUTEIBHOCTH, aToM,
JIEKTPOH, MPOTOH, CUJIBHOE B3aUMOJEHCTBUE, 3JIEKTPOMAarHUTHOE B3aMMOJEHCTBHE, ci1aboe
B3aMMOJICHCTBHE, TPABUTAIMOHHOE B3aUMOJICIICTBHE, (PU3HMUECKUIT BAKyyM;

4. Meramup, MeTarajJlakThKa, BCEJIEHHAas, KOCMOJIOTHs, TaJaKTHKa, I'PaBUTALMOHHBIA IHapaaokc,
(boToMeTpHUYECKHI TapagoKC, CHHTYISIPHOCTD, 3B€3/Ibl, COJIHEYHAs CHCTEMA.

Jlureparypa: [1-7]
Bonpocs! 1151 006cykIeHusI HA JeKIUHU 110 TeMe (MHTepakTHUBHasA ¢opma):

— UYem oOycnaBnuBaeTcs CTPYKTYpHasi opraHuzanus Mupa?

— KakoBo coBpemMeHHOe peIcTaBlIeHNe KOHIEIIMY aTOMU3Ma?

— UYro Takoe HHBAPUAHTHOCTH?

— Kakoii 3akoH cnegyer u3 H30TPOIMHOCTH MPOCTPaHCTBA?

Tema 4. Ilopsigok u GecnopsiioK B NpUpoje
ITP 4-5. CraTucTHYeCKHE U TEPMOIMHAMHYECKHE CBOIiCTBA MAKPOCUCTEM
33}13HH€ 1. HOIIFOTOBI)TGCB K IMPAKTUYCCKOMY 3aHATHUIO B COOTBETCTBUU C ITJIAHOM. HOIIFOTOBKa MOKET
OBITh BBIIIOJHEHA NMMChMEHHO B TETPAJM WM B AJIEKTPOHHOM BHJe. Bo BTOpom ciyuae mH(pOpMaIus
JOJI’KHaA OBITH CUCTCMATU3UPOBAaHA B (1)8,171.]1(-1:1) B COOTBCTCTBHHU C BOIIPpOCAMHU IlJIaHA, a HC IIPEACTABIIATD
CO00# CCHUTKH UITU OOPHIBOUHBIE CKPUHIIIOTHI SKPAHOB.
Iinan:
1. TepmoamHamuueckue 3aKOHBI B (pu3uKe (TepMOJWHAMHUKA, TEPMOJUHAMHUYECKHUE MapaMeTphI,
TEPMOAUHAMHNYICCKAsA CUCTEMA U €€ BUIbl, OCHOBHBIC 3aKOHBI TepMOJII/IHaMI/IKI/I).
2. Xumuueckas peakuus u ee BuAbl. OCHOBHBIC TOHSATHS XHUMHUYECKOH peakiuu (CKOpOCTh
XUMHUYECKON PEeaKIuu, KOHIIEHTPAIU, KaTaau3aTop, GepMeHTHI, JHEPTUsl aKTUBALINN ).
3. HeoOpatumsie u oOpatumelie peakiiuu. PaBHoBecue. CuHepreTuka.
3aganue 2. BricTynure Ha NPaKTUYECKOM 3aHSITHH B 00CYKJIEHUU MPEI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnexkr Ne 5. EcrecTBeHHOHay4YHBIE 3aKOHBI U TEOPUH
[ToaroToBbTE KOHCHEKT IO CIEAYIONIUM BOIPOCaM:
1. TloHATHe 3aKOHa C TOYKM 3peHHs HayKu. Buasl 3akoHOB (dacTHble, oO0mmue). [Ipumeps
€CTECTBEHHOHAYYHBIX 3aKOHOB C YKa3aHUEM €ro BUAa (He MEHee TPeX MO0 KaKIAOMY BHUY).
2. Tlonatue Teopun W ee poib B NO3HaHWUHU. Bunel teopuil (pyHIameHTanbHbIE, YacTHBIE).
[Ipumepsl ecTecCTBEHHOHAYYHBIX TEOpUN C yKa3zaHHUEM ee BHJa (He MEHee TpeX MO KakKIOMY
BULLY).
3. CrpyKTypa ecTeCTBEHHOHAYYHOU TEOPHH (C MOSICHEHUSIMH).
Jlurepartypa: [1-7]
Bomnpocsl 1u1st 00Cy:KIeHus HA JIEKIIMU 10 TeMe (MHTepakTuBHas ¢gopma):
— Kak pa3BuBanuch npecTaBieHus 0 NpUpPOAe TETIOBBIX SBICHUI?
— KakoBbI OCHOBHBIE TTOJIOKEHUST MOJIEKYIISIPHO-KUHETUYECKON TEOPUH?
— Yo ABNIAETCA NIPEAMETOM U3YUEHUS XUMUU?
— B uyem 3akmouaercss cnenuuKa COBPEMEHHBIX CpEACTB YIPaBICHUS XHWMHUYECKUMHU
npoieccamu?



Tema S. buocgepa u yesi0BeK
IIP 6. buosoruyeckuii ypoBeHb OpPraHu3aiui MaTepuu
3aganue 1. [TonroToBhTECHh K MPAKTUIECKOMY 3aHSATHIO B COOTBETCTBUU C IIaHOM. [ToIroTOBKA MOXKET
OBbITh BBINIOJHEHA MUCBMEHHO B TETPaJM WJIHM B AJIEKTPOHHOM BHje. Bo BTopoMm ciyuyae uHbopmanus
JOJDKHA OBITH CHCTEMAaTU3UPOBaHa B (paiisi(-bl) B COOTBETCTBUH C BOIPOCAMH IIJIaHA, & HE IPEIICTABIISITh
c000i CCHUTKH UM OOPHIBOUHBIE CKPUHIIIOTHI SKPAHOB.
ILnan:
1. CoBpeMmeHHBIE MPEACTABICHUS O MPOMCXOXKICHUU ABOJIOLMU U KU3HU (IIOHSTHUE SBOJIOIMH,
OCHOBHBIC THUTIOTE3bI BOSHUKHOBEHHUS JKU3HH).
2. OcobeHHOCTH OMOJIOTHYECKOTO YPOBHsI OpraHu3aluu MaTepuu (QYHKIHMH JKMBOTO BEIIECTBA,
CTPOEHHUE U PA3HOBUAHOCTHU KJIETOK, HOCHTEIH T'€HETHUECKOW HH(POPMALIUN).
3. PacrurtenbHBII ¥ )KUBOTHBINA MUP.
4. Dpomronus yenoeka. @U3NOIOrHYECKUE MOTPEOHOCTH U KU3HEOOECIICUeHUE YeTIOBEKa.
3aganue 2. BricTynure Ha MPAaKTUYECKOM 3aHSITHH B 00CYK/IEHUU MPEI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekt Ne 6. DBojiiouus 4yeJIOBeKa M €ro NoTpedHOCTH
[ToaroToBbTE KOHCHEKT IO CIEAYIOIIUM BOIPOCAM:
1. CuHrernueckas TEOpHs HBOJIIOIUHU U €€ T0JI0KeHHsI. OCHOBHBIE TaIIbI YBOJIIOIIUN YEJIOBEKA.
2. JKuzHenedaTrenbHOCTh M JKU3HEOOECIEUeHHE  4YeNOBEeKa.  3J0pPOBBI  00pa3  KHU3HU.
DU3n0I0rnYecKue NoTpeOHOCTH YEI0BEKA.
3. lloustue Ouotexnomoruu. «KpacHas», «3eneHas» U «Oemas» OuorexHojoruu. buosTHka.
I'enetnuecku-moaudumpoBannblii oprann3M. Kinonuposanue. TpaHcIuianTonorus.
Jlureparypa: [1-7]
Bonpocsl 1151 00cy:K1eHUs HA JIeKIIUM 110 TeMe (MHTepakTuBHas ¢gopma):
— KakoBa nepapxuueckas CTpykTypa *KUBOM MaTepuu?
— Ha xakoii cTpykTypHO# Opranu3anuu HaxoauTcst onocgepa’?
— Kakue npusnaku 0ObeAUHSIOT )KUBYIO U HEKUBYIO IPUPOIY?
— Ha yem ocHOBaHa reHHast TEXHOIOTHUS?

Tema 6. [lanopama cOBpPeMEeHHOI'0 eCTECTBO3ZHAHUS
ITP 7. EcTecTBeHHOHAYYHbIEe OCHOBBI TEXHOJIOTHH, JHEPTeTUKH M IKOJIOTHH
3aganue 1. [loaroroBpTech K MPaKTUUECKOMY 3aHSATHIO B COOTBETCTBUU € IIaHOM. [TororoBka Moxer
OBbITH BBINIOJHEHA NMHUCBMEHHO B TETPaJM WJIM B AJIEKTPOHHOM BuJe. Bo BTopom ciyuae umH(opmarus
JOJKHA OBITh CHCTEMaTU3UpPOBaHa B (aiisi(-bl) B COOTBETCTBUH C BOIIPOCAMH IJIaHa, a HE IPEJICTaBIATh
cO0O0# CCBUTKM MJIM OOPHIBOYHBIE CKPUHILIOTHI SKPAHOB.
ILnan:
1. Ot ecrecTBO3HAHUS K TEXHOJOTMSM (pa3BUTHE HMH(OPMAIIMOHHBIX TEXHOJOIWH, pPaKEeTHO-
KOCMHUYECKHE TEXHOJIOTUH, COBPEMEHHbIE T€HHbIE U OMOTEXHOJIOTHH).
2. EcrecTBeHHOHay4Hble MpPOOJIEMBI SHEPreTUKHU (MCHOJb3yeMash YEIIOBEKOM HHEpreTHKa,
0COOEHHOCTH OTE€YECTBEHHOM dHEPreTUKU, IHEPreTUYeCKasi CTPaTETus).
3. EcrecTtBo3HaHMe u HKOJOTHS (PKOJOTMSI M €€ OCHOBHBIE HAIPABICHHS, 3KOJOTMYECKHUE
MPOOJIEMBI UETIOBEYECTBA).
4. MupoBo33peHHe, HPaBCTBEHHOCTh M IMpHpoJa (MHUPOBO33PEHUE, HPABCTBEHHOCTb, PpOJb
MHPOBO33PEHHUS B 3aLUTE OKPYXKAIOLIEH cpeibl).
3ananme 2. BoicTynure Ha MPakTUYECKOM 3aHSATHU B 0OCYXKJIEHUH MTPEJI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]
Bonpocs! 1u1s1 006cykIeHusI HA JeKINH 110 TeMe (MHTepaKkTHuBHas ¢opma):
— B yem paznuume ecTeCTBEHHOHAYUYHBIX 3HAHUN U TEXHOJOTHNA?
— Ha gem ocHoBaHbI OMOTEXHOIOTHH?
— Yo ABNsETCS NEPBOMCTOYHUKOM MHOTHX BUOB IIPOU3BOIUMOM SHEPTrUuu?
— Kak onpenensercs sHepreTuyeckas cTparerus?
— B uem nposiBisiercs rinobannzanus NpUPOAHBIX MPOLECCOB?
— UYeM OTIMYAIOTCS €CTECTBEHHBIE TI00aIbHbIE MPOLIECCH OT AHTPOIIOT€HHBIX ?






