Hpuaoxenne 1 x PIIJT
EcrecTBeHHOHay4YHAasl KADTHHA MHpa
44.03.05 Ilenaroruyeckoe oopa3oBaHue
(c nBy™Ms popUJISIMH MOATOTOBKH)
HanpasaenHnocts (npoguim)
Marematunka. HHpopmaTuka

®opma 00yueHHs — OYHASA

I'ox nadopa — 2021

METOJIUYECKUE YKA3AHUS
JIJIS1 OBYUYAIOIUXCS IO OCBOEHUIO JIMCHUTIIMHBI (MOAYJIST)

1. | Kadenpa Matematuku, pu3uKu 1 HHQOPMAIIMOHHBIX TEXHOJOTHUI
2. | Hanpasnenue noroTosKu 44.03.05 Ilegarorudeckoe oopazoBanue (C AByMs MpOoUIIIMA
MOJATOTOBKH)
HanpasnenHocts
3. P Maremaruka. Madopmarnka
(mpodmm)
4. | AucuuruinHa (MOIyIIb) b51.0.01.04 EcrecTBeHHOHay4YHasi KApTUHA MUpa
5. | ®opma oOyueHUs OYHas
6. | 'ox Habopa 2021

I. MeTroauyeckne peKOMeHIANH

N3yuenne nucuuiuiiHbel «EcTecTBEHHOHayuyHass KapTHHAa MHUpa» BKJIOYaeT B cels JBe
COCTABIJIAIONIME: TEOPETHYECKYI0 (JIEKIMH) M  TMPaKTHYECKyl0 (IpakThdeckue paboTbl), U
OCYILECTBIISICTCSI C HCIOJIb30BAaHUEM JUCTAHIMOHHBIX 0O0pa30BATENbHBIX TEXHOJIOIMH — yueOHOro
Kypca, pasmeieHHoro B JUOC MAT'Y.

1.1 Metoanyeckue peKOMeHIANMH MO OPraHU3aUMU PadoThl CTYJI€HTOB BO BpeMsi NMPOBeIeHUs
JEeKIMOHHBIX 3aHATHI

Teopernueckoe 00yueHHE OCYIIECTBIACTCS Ha JICKIIMOHHBIX 3aHATHSAX, TIE IPEINOo/IaBaTelb:
3HAaKOMUT CTYJIEHTOB C XapaKTePUCTUKON AMCUUIUIMHBI U OCOOCHHOCTSIMU €€ W3yYeHHs; H3Jlaraet
OCHOBHBEIC TGOpCTI/ILIeCKI/IC BOHpOCI)I JUCHUINIIMHBI, 1a€T MCTOJUYCCKUC pCKOMCHI[aIII/II/I 110 I/13y‘-ICHI/IIO
y4eOHOM M y4eOHO-METOAWYECKOW JIHUTEepaTyphl, HMCIOJIb3yeMbIX HHTepHEeT-pecypcoB; MPUBOAUT H
MOSICHSIET TIPUMEPHI 33/IaHUH MPAKTHYECKUX Pa0OT, CIEHU(PHUKY MIPOBEJICHUS 3a4eTa.

B Xome NeKIHMOHHBIX 3aHATHA CTYJEHTY HEOOXOAMMO BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO
matepuana. OOpamiate BHHUMAaHHE Ha KaTeropuu, (OPMYIHPOBKH, PACKPHIBAIONINE COJEPIKaHUE
M3y4aeMOl JUCIHILTUHBI, HAyYHbIE BBIBOJBI U MPAKTUUECKHE PEKOMEHIAINH, TIOJ0KUTEIbHBIN OIBIT B
OpaTOPCKOM HCKYCCTBE.

1.2 MeTroanyeckue peKOMEHIAIUH 10 YYACTHIO B MHTEPAKTHBHBIX (hpopmax o0ydyeHHs

WHTepakTBHOE 00yueHHE MPECTaBIsIeT cO00i crnocod Mo3HAHUs, OCYIIECTBIIEMbIN B opMax
COBMECTHOM JEATENIbHOCTH OOYyYarolMXCs, T.6. BCE YYaCTHUKM OOpa30BaTEIbHOIO Ipolecca
B3aUMOJICHCTBYIOT JpPYyr C JAPYrOM, COBMECTHO pELIAlOT IIOCTABJIEHHbIE MPOOJIEMBl, MOAEIUPYIOT
CHUTYyalu, 0OMEHHBAIOTCA NH(OPMAIEH, OLICHNBAIOT AeiiCTBHE KOJUIET M CBOE COOCTBEHHOE ITOBEICHHE,
HOTPYXKAIOTCS B pealbHYI0 aTMOC(epy 1eI0BOro COTPYAHUYECTBA MO Pa3peIIeHHIO TPOOIeM.

B xone nexnwmii peanusyercs MHTEpaKTUBHAS (popMa B3aMMOAEHCTBHS — OOCYKIIEHHE BOIIPOCOB
10 TeMe. AKTUBHOCTb CTYJICHTOB IPH 00CYXICHUH MaTepHaJIoB JEKIMU (PUKCUPYETCs MpernoiaBaTeeM
U OIICHMBAETCA KaK « AKTUBHOCTh Ha TEOPETHUUECKUX 3aHATUAX». DTO, B CBOIO OYEPE/b, YUUTHIBAECTCS B
JabHEHIIeM MpH BHICTABICHUN 0AJUIOB Ha 3a4eTe.

1.3 Meroan4eckune peKOMEHAAIUH 110 MOATOTOBKE K NPAKTHYECCKUM 3aHATHAM

Ha npaktuyeckux 3aHATUSAX CTYAEHTHI BBIMOIHSIIOT MPaKTHUYECKHE pabOThl MO MPEAIOKEHHOMY
onucanuto. CTyIeHTy HEOOXOOUMO O3HAaKOMUTBCS C  3aJaHusAMU  (BONpOCaMH), HU3YYUTh
PEKOMEHAYEMYIO JIUTEpaTypy U BBIINOJHUTH BCE IPEUIOKEHHbIE 3anaHusi. Bcero HeoOxoaumo
BBIMOJIHUTh 7 TPAKTUUYECKUX paboT. B XoJe BBINOIHEHUS NPAKTUYECKUX PpabOT CTYyIEHT HMeeT
BO3MOXXHOCTb KOHCYJIbTUPOBAaHUSl C TMpENoJiaBaTeleM C LeNbl0 YTOYHEHHS WIH pPa3biICHEHUS
IIPEIUI0KEHHOTO 3aJaHus, a TAKXKE 110 TEXHOJIOTMYECKUM BOIIPOCAM €T0 BBIIIOJIHEHUS.



1.4 MeToanuyeckne peKOMEHIANUM 110 OPraHU3AMUMN CAMOCTOSATEIbHOH Pad0Thl 00y4ar0OIIUXCS

CamocrosTenbHas paboTa CTyIEHTOB — IUIaHUpyemas ydeOHas, y4deOHO-HcclieloBaTeIbCcKasl,
HAy4YHO-HCCIIeIoBaTeNbCcKasi paboTa CTy/IEHTOB, BBINOJIHAEMas BO BHEAYAUTOPHOE BpeMsl 1O 3a/1aHUI0 U
Ipd METOJUYECKOM DPYKOBOJCTBE IpenojaBareis, HO 0e3 ero HEnOoCpPEeJCTBEHHOTO ydacTHs (Tpu
YaCTMYHOM HEIOCPEJCTBEHHOM Y4YaCTHH MPENnojiaBareisi, OCTABISIONIEM BEIYyIIyI0 PoJib 3a paboToii
CTYJICHTOB).

B mnpomecce camocTosiTensHOM pPabOTHI CTYNEHT MNPUOOpETaeT HaBBIKM CaMOOpraHHU3aliH,
CaMOKOHTPOJIsI, CAMOYTIpaBJIEeHUs, peIIEKCUU M CTAHOBUTCS aKTUBHBIM CaMOCTOSITENIEHBIM CYyOBEKTOM
y4eOHOH JeATETHHOCTH.

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 COOTBETCTBUH C NPEAbABISIEMbIMU TPEOOBAHUSAMU;

— TIOJATOTOBKA U HANKMCAaHHE KOHCIIEKTOB;

— PENETUIIMOHHOE TECTUPOBAHHE.

1.5 MeTtoanyeckue peKOMEHIAlUH MO MOATOTOBKeE I0KIA/1a

[TonroTroBka JOKITama SIBISETCS CAMOCTOSTENIEHON BHEAyIUTOpPHOW paboroit cryneHtra. Ha
OCHOBE aHallM3a WCTOYHHKOB (MOJOOpPAaHHBIX CTYJAEHTOM CaMOCTOSITENIbHO) U BBIMOJHEHHBIX
IpAaKTHUYECKUX  paboT  HEoOXOAMMO  MOATOTOBUTH  JOKJIAJ M3  TpeAMETHOM  oOnactu
«EcTtecTBeHHOHay4YHass KapTUHA MHpA: BBIAAIOLIMECS Y4yeHble». B KauecTBa BBIJAIOMIETOCS YUYEHOTO
MOKHO BBIOpaTh OJHOTO W3 YYEHBIX B 00JacTH XHMHU, OWOJIOTMH WiIH (U3WKH, BHECIIETO
3HAYUTENbHBIM BKJIaJ B KOHKPETHYIO Hayky. Pabora o00s3aTenbHO JOKHA COAEp)KAaTh aHaIu3
W3YYCHHBIX HMCTOYHHKOB U JIMYHYIO TOYKY 3peHHsI aBTopa. PaboTa BBINMONHSETCS CTYACHTAMHU
CaMOCTOSITENIbHO B TEUYEHHE CEeMeCcTpa U JOJDKHa OBITh MpEJCTaBlieHAa Ha TMPOBEPKY HE MO3IHEE
MPEINOCIEAHET0 MPAKTUUYECKOTO 3aHATHUS, HA KOTOPOM OCYILECTBIISIETCS €r0 MPEeACTaBIEHUE U 3aIlHUTa
(ue 6onee 7 MUHYT).

OCHOBHBIE 3Tanbl IOATOTOBKU JIOKJIaja:
1. IoxoOpaThk ¥ IpOaHATU3UPOBATH PA3TUYHBIC HCTOYHUKHU B 00JIACTH €CTECTBEHHOHAYYHOT'O 3HAHUSI.

2. CopmynupoBaTh TEMY JOKJIaJa, COTacoBaTh €€ ¢ MpernojaBareieM u 3aQUKCUPOBaTh Ha Kypce B
CYO.

CocTaBuTh MJ1aH JOKIJIA/A.

Ocy1ecTBUTH T0100p HEOOXOAMMBIX UCTOYHUKOB TI0 COTJIACOBAHHOMW TEME.

[ToaroToBUTH coaepKaHUe TOKIala B COOTBETCTBHUH C MPEATI0KEHHBIMU TPEOOBAHHSIMH.

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

NonkWw

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

1. O6bem moxitana — 5 crpanuil (0€3 TUTYJIBHOTO JINCTA U CIIMCKA HCTOYHUKOB).

2. TuTynabHBIN JUCT JOMHKEH OBITH 0POpPMIIEH 10 00pasily (umeercs daiii ¢ oOpas3iom).

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

4. B ciyuae HCIOJB30BAaHHUSA B TEKCTE TAOJUIl W/WIM PHUCYHKOB Ha KaXIbIi OOBEKT JOJKHA OBITH
CCBUIKAa B TeKCTe paboTel. Hampumep, «... OCHOBHBIE BBl IPOTPAMMHBIX 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. CuCcOK MCHONB3YyEeMBIX HMCTOYHHKOB JIOJDKEH OBITH O()OPMIIEH B COOTBETCTBHUH C TPEOOBAHUSIMH,
yKa3aHHBIMHU HUKE.

Tpe6oBanust kK 0(OPMIIEHUIO OCHOBHOT'O TEKCTa PaOOTHI:
1. Hlpugt — TimesNewRoman, pazmep — 14 mT.

2. AG3ai: MeXAyCTpOUYHBIN MHTEpBaI — 1,5; BEIpaBHUBAHUE — «T10 IIWPHUHEY; a03auHblid oTcTynm — 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]
Bomnpocs! 1151 00cy:kaeHHus1 HA JIEKIIUU 110 TeMe (MHTepakTuBHas ¢opma):
— Jlnsg 4Yero HyXHBI €CTECTBEHHOHAYYHBIC 3HAHUSA OYIYIIUM CIEIUAINCTAM TyMaHHTAPHOTO M
COLIMAJIbHO-9KOHOMUYECKOTO Mpoduiis?
— B uewm 3akmrouaercs npakTuyeckasi 3HaYUMOCTh HAYKU?
— OxapakTepusyiTe HCTOPUIO IPE0OPa30BaHU TPUIIOKEHUS 3HAHUH.
— B uewm 3akmrouaercst HOBasi MUCCHSI HAYKH?
— Kak onpenensieTcss 10CTOBEpPHOCTh HAYUHbBIX 3HAHUMN?
— Kak ycranaBnuBaercst Hay4HbIi pakT?
— UYro Takoe skcriepuMeHT? Yem oTianmdaeTcst SKCIEPUMEHT OT HAOIIOACHUS ?
— KakoBbI 0COOEHHOCTH COBPEMEHHBIX TEXHHUYECKUX CPEACTB dKCIIEPUMEHTA?

Tema 2. IIpocTpaHcTBO, BpemMsi, CHMMeETPHS
IIP 1. MaTtepusi u ee aTpudyThI
3aganue 1. [loaroroBsTech K NPaKTUUECKOMY 3aHATHIO B COOTBETCTBUU C IUTaHOM. IloaroroBka Mosxer
OBITH BBIIIOJHEHA NMUCHMEHHO B TETpaJu WIM B 3JIEKTPOHHOM Buae. Bo BTOpoM ciydae mHpopmanus
JIOJKHA OBITH CUCTEMaTH3UpOBaHa B (aiisi(-bl) B COOTBETCTBHHM C BOIPOCAMHU IIaHA, & HE MPEJICTABIISATh
co0OM CCBUIKM MM OOpBIBOUHBIE CKPUHIIOTHI SKpaHOB. He 3acuutbiBaeTcs HenpopaOoTaHHas
MIOJrOTOBKA B BUJIE CILIOIIHOIO TEKCTA.
Ilnan:

1. Crpykrypa u cucteMHas opranuszanus marepur. CTpyKTypHbIE YpOBHU MaTEpUH.

2. ®opwmbl (BUIBI) CYIIECTBOBAHUS MAaTEPHUH.

3. ATpuOyThl MaTepHH: JBUKEHUE.

4. ATpuOyTHl MaTEpPHH: IPOCTPAHCTBO U BPEMSI.
3ananme 2. BoicTynuTe Ha MPaKTUYECKOM 3aHATHU B 0OOCYKIEHUH MPEIOKEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnexrt Ne 3. [IpocTpaHcTBO M BpeMsl B COBPEMEHHOI HAYYHOH KAapTHHE MUpa
[ToAroTOoBHTE KOHCIEKT IO CIEAYIOIIUM BOIIPOCAM:
1. Pa3BuTue mpencTaBlieHHA O TPOCTPAHCTBE M BPEMEHHU (KPAaTKO): TeOICHTpHUUYECKas CHUCTeMa
K. IIronemes;, remuouentpuueckas cuctema H. KomepHuka, KocMosorudyeckas Teopus
. bpyHo, mpunHuun otHocutTenbHOocTH [. ['anmmnes, mpoctpanctBo u Bpems WM. HproToHa,
IIPOCTpaHCTBO U Bpems B XIX B.
2. OCHOBHBIE CBOMCTBA MTPOCTPAHCTBA U BpEMEHH (0ObEKTUBHOCTh, PEaIbHOCTh | T.1I.).
3. Crpena Bpemenu. TepMoanHaMu4ecKasi, ICUXOJIOTUUECKAs, KOCMOJIOTHUECKasi CTpesia BPEMEHHU.
4. buonoruyeckoe, NCUX0JIOTMUECKOE U COLMAIBHOE MPOCTPAHCTBO U BPEMSI.
Jluteparypa: [1-7]
Bomnpocs! 1i1s1 00cykaeHHus1 HA JIEKIIUU 110 TeMe (MHTepakTuBHas ¢opma):
— Kakue Buibl MaTepuu pa3inyaroT B COBPEMEHHOM NPEACTABICHUM?
— KakoBa uctopus pa3BUTHs KOHIICTIMKA MPOCTPAHCTBA U BPEMEHU?
— Buem MPOABIACTCA PCIATUBUCTCKOC U T'PABUTALIMOHHOC 3aMCIJICHUC BpeMCHI/I?
— B ueM 3akir04aeTcs OTHOCUTEIBHOCTh TPOCTPAHCTBA U BPEMEHU?

Tema 3. CTPyKTYpHbI€ YPOBHH M CHCTEMbI OPTraHU3alUU MATEePHHU
ITP 2-3. CucreMHbIe YPOBHHM OPraHU3alMM MATEPHHU
3ananue 1. Paznenurech Ha 4 onuHakoBble Tpymibl. [[oAroTOBhTECH K MPAKTHUYECKOMY 3aHATHIO B
COOTBETCTBHUU C TUIAHOM - Ka)KJasi Tpynia no 0JHOMY BOIIPOCY.
Ilnan:
1. CucremHbI MOAXOJ: CUCTEMA, CBS3U (TOPU3OHTAIbHBIC, BEPTUKAIbHBIE), CBOMCTBA CHUCTEMBI,
BU/IbI CUCTEM.
2. YpOBHM CTpOEHUSI MaTEPUU: MAKpPOMUP (TIOHATHE, OCHOBHBIE HAYYHBIE BEXU U MEPCOHAIIUN).
3. YpoBHM CTpOeHHUS MaTepuu: MHUKpPOMHUDP (NOHATHE, KBAHTOBO-MEXaHMYECKas KOHIICMIIHS,
ATOMHUCTUYECKAsT KOHILICTIIIHS).



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]
Koncnexr Ne 4. I'imoccapuii no teMe « CTpyKTypHbIe YPOBHH MaTepHHN»
[ToaroroBsTe (MHAUBUAYATBHO) TIIOCCAPHI 11O CIEAYIOIIUM MOHITUSIM:

1. cucrtema, 3JIeMEHT, OTKPBITasi CUCTEMa, 3aKPhITasi CUCTEMA, H30JIMPOBAHHASL CUCTEMA;

2. MakpoMHup, KOPIYyCKyJa, BOJHA, Audpakuus, uHTepdepeHnus, (GU3nIecKkoe Iojie, CKOPOCTh
CBETa, AIIEKTPOMATHUTHAS UHTyKLIUS;

3. MHKpOMHDp, KBaHT, COOTHOILIEHHE HEOIPEAEICHHOCTH, MPUHIUI JOMOJHUTEIBHOCTH, aTOM,
AJIEKTPOH, MPOTOH, CHJIBHOE B3aMMOJCHCTBHE, SJEKTPOMArHUTHOE B3aMMOJACHCTBHE, claboe
B3aUMOJICCTBHUE, TPABUTALIMOHHOE B3aMMOJICHCTBHE, (PU3NIECKUNA BaKyyM;

4. Meramup, MeTarajJlakTHKa, BCEJIEHHAas, KOCMOJIOTHS, TajakTUKa, TPaBUTALMOHHBIN mHapasiokc,
dboTromeTpruyecKuil mapagoKc, CUHTYJISIPHOCTb, 3B€3/Ibl, COJTHEUHAsl CUCTEMA.

JIuteparypa: [1-7]
Bomnpocs! 1i1s1 00cykaeHHus1 HA JIEKIIUU 110 TeMe (MHTepakTuBHas ¢opma):

— Uem oOycnaBiauBaeTCsi CTPYKTYpHAsi OpraHu3aius Mmupa?

— KakoBo coBpeMeHHO€e NpeACTaBICHUE KOHIEIIIMN aToMu3mMa?

— Yro Takoe MHBApUAHTHOCTH?

— Kakoii 3ak0H ciefyeT u3 U30TPOIMHOCTH IPOCTPaHCTBA?

Tema 4. Ilopsinok u 6ecniopsiIOK B mpupoje
ITP 4-5. CratucTH4YecKHe U TePMOAMHAMHYECKHE CBOHCTBAa MAKPOCHCTEM
3apanme 1. [ToaroroBbTeCh K MPAKTUYECKOMY 3aHSATHIO B COOTBETCTBUM C IJIaHOM. [loaroroBka Moxer
OBITH BBHITIOJTHEHA MUCHMEHHO B TETPAJU WX B IEKTPOHHOM Buie. Bo BTopoMm citydae uHpopmamus
JIOJDKHA OBITh CUCTEMaTH3UpOBaHa B (aiiyi(-bl) B COOTBETCTBHH C BOIIPOCAMH IJIaHA, & HE MPEACTABISITh
cO0OM CCBUIKH WM OOPBIBOYHBIE CKPUHIIIOTHI 3KPAHOB.
Ilnan:
1. TepmomuHamMu4eckue 3aKOHBI B (Qu3uKe (TEPMOIMHAMHKA, TEPMOJAMHAMUYECKUE IMapaMeTphl,
TEPMOJMHAMHYECKas CUCTEMA U €€ BUJIbl, OCHOBHBIEC 3aKOHBI TEPMOJIMHAMUKN ).
2. Xumuueckass peakuuss U ee BUIbl. OCHOBHBIE MOHSATUS XUMHUYECKOW pEAKIUU (CKOPOCTh
XUMHUUYECKON peaKIMy, KOHIEHTpAIH, KaTalnu3aTtop, (hepMeHThI, SHEPTusl aKTUBALIUN).
3. HeoOparumslie u oOpatumbie peakuuu. PaBHoBecue. CHHEpreTHKa.
3aganue 2. BoicTynuTe Ha MPAKTUYECKOM 3aHITHH B 00CYXKICHUU MPEIOKEHHBIX BOIIPOCOB.
JIuteparypa: [1-7]

Koncnexkr Ne 5. EcrecTBeHHOHay4YHbIe 3aKOHBI U TEOPHH
[ToaroToBETE KOHCHEKT IO CIETYIOIIUM BOIIPOCAM:
1. TlonaTne 3akoHa C TOYKM 3peHHsT Hayku. Buasl 3akoHOB (dacTHble, oOmwue). [Ipumeps
€CTeCTBEHHOHAYYHbIX 3aKOHOB C YKa3aHUEM €ro Bua (He MEHee TpeX MO KaXKA0MYy BUAY).
2. Tlonstue Teopun W ee poib B NO3HAHUHM. Bunel Teopwii ((pyHIaMEHTaNbHBIE, YaCTHBIE).
[TpuMepbl ecTeCTBEHHOHAyUYHBIX TEOPHH € yKa3aHHEM €€ BHJa (He MEHee TpeX M0 KaKIOMY
BU]LY).
3. CrpykTypa eCTeCTBEHHOHAYYHOU TEOPHH (C MOSICHEHUSIMH).
Jluteparypa: [1-7]
Bomnpocs! 1151 00cykaeHHus1 HA JIEKIIUU 110 TeMe (MHTepaKkTuBHas ¢opma):
— Kak pa3zBuBanuch npeacTaBiaeHus O MPUPOJIE TEIUIOBBIX SIBICHHA?
— KakoBbl OCHOBHBIE MOJI0KEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOpUH?
— Yro gBNs€TCA NPEIMETOM U3YUEHHSI XUMUU?
— B uem 3akmodaercss crnenu@puKa COBPEMEHHBIX CPEACTB YNPABIEHUS XUMHUYECKUMHU
npoieccamu?

Tema S. buocgepa u yesr0BeK

IIP 6. buosoruvyeckuii ypoBeHb OpraHu3aliiu MaTepuu

3aganue 1. [loaroroBsTech K NPAaKTUUECKOMY 3aHATHIO B COOTBETCTBUU C IUTaHOM. IloaroroBka Mosxer
OBbITh BBINIOJHEHA MHCbMEHHO B TETPaJU WM B JIEKTPOHHOM Buie. Bo BTopom ciiydyae unpopmanus



JOJKHA OBITH CHCTEMAaTU3UPOBaHa B (aiisi(-bl) B COOTBETCTBHH C BOIIPOCAMHU IUTaHA, 4 HE MPEACTABIISATh
c000¥ CCBUIKH WJIH OOPBIBOYHBIC CKPUHIIIOTHI SKPAHOB.
Ilnan:
1. CoBpeMeHHbIE MpEACTABICHUS O MPOUCXOXKJIECHUHU HBOJIOLMU U KU3HU (IOHATHE SBOJIIOIHH,
OCHOBHBIE TUTIOTE3bl BOBHUKHOBEHUS )KH3HH).
2. OcobeHHOCTH OMOJOTHYECKOTO YPOBHS OpraHU3anuu MaTepud ((yHKIHUH >KUBOTO BEIIECTRBA,
CTPOEHHE W PA3HOBUIHOCTH KJIETOK, HOCUTENN TeHETUYeCKOW nHpopmanmn).
3. PacTtuTenbHbIN U JKUBOTHBIN MUD.
4. Dpomrorus yenoBeka. Guznonornueckue NoTpeOHOCTH U KU3HE0OeCreueHne YeI0BeKa.
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYKICHUU NPEJIOKEHHBIX BOIIPOCOB.
JIuteparypa: [1-7]

Koncnekt Ne 6. DBosiouus 4eJiOBeKa M €ro NnoTpedHOCTH
IToAroTOBRTE KOHCIIEKT IO CIEAYIOIINAM BOIPOCAM:
1. CunTernueckas Teopus 3BOJIOLUU U €€ M0JI0KEeHN. OCHOBHBIE 3TaIlbl BOJIIOIMH YEIOBEKA.
2. XuzHenesTenbHOCTh W KU3HEOOECIECYCHHE  YeJOBEKa.  3JO0POBBIM  00pa3  >KHM3HHU.
dusnonornyeckre NoTpeOHOCTH YeIOBeKa.
3. Tlonstue OwmotexHomoruu. «KpacHas», «3eneHas» M «Oemas» OmorexHoNOrMH. buosThka.
['eneTnuecku-moanpupoBanHblii oprann3M. Kiionuposanue. TpaHCIUIaHTOIOTHS.
Jlureparypa: [1-7]
Bonpocsl 1J1s1 00cyKI1eHns HA JTeKIMHU 110 TeMe (MHTepaKkTuBHasi popma):
— KakoBa uepapxuyeckasi CTpyKTypa ,KUBOW MaTepUu?
— Ha kakoii cTpykTypHO# opranuzauu HaxoauTcst ouocgepa’?
— Kakue npusnaku o0beAMHSIOT )KUBYIO U HEKUBYIO IPUPOTY?
— Ha yeM ocHOBaHa reHHasl TEXHOJIOTHS?

Tema 6. [IanopaMa cOBPEeMEHHOI'0 eCTeCTBO3ZHAHUS
IIP 7. EcrecTBeHHOHAYYHbIE OCHOBbI TEXHOJIOTMH, JHEPTreTUKH 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 COOTBETCTBHHM 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. EcrecTBO3HaHMEe U OJKOJOTHS (IKOJOTHUS M €€ OCHOBHBbIE HAMpaBICHUs, SKOJIOTHYECKUE
POOJIEMBI YEIOBEYECTBA).
4. MupoBo33peHHe, HPABCTBEHHOCTh W IMpHpoaa (MUPOBO33pEHHE, HPABCTBEHHOCTb, POJb
MHUPOBO33PEHUS B 3aLIUTE OKPYKAIOLIEH cpebl).
3aganue 2. BoicTynuTe Ha MPAaKTUYECKOM 3aHITHH B 00CYXKIEHUU NPEIOKEHHBIX BOIIPOCOB.
Jluteparypa: [1-7]
Bomnpocs! 1151 00cykaeHHus1 HA JIEKIIUU 110 TeMe (MHTepakTuBHas ¢opma):
— B 4ewm paznuune ecTeCTBEHHOHAYUYHBIX 3HAHUN U TEXHOJIOTHil?
— Ha uyeM ocHOBaHbBI OMOTEXHOJIOTUU?
— Yro ABNIsAETCSA NEPBOMCTOYHUKOM MHOTI'MX BUJIOB IIPOU3BOIUMOM dHEprun?
— Kak onpeaensiercs sHepreTudecKas cTparerus?
— B uem nposBnsercs rnobanuzanus NpUPOIHBIX MPOLECCOB?
— YeM oTimMyaroTCsa €CTECTBEHHBIE TTI00aTbHBIE IPOLECCH OT AHTPOIOTEHHBIX ?
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