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I. Meroanyeckue peKoMeHAALNH

N3yuenne nucuMIUIMHBI «ECTECTBEHHOHaydHass KapTMHAa MHpa» BKIIOYaeT B cedsl JBe
COCTABIISIIOLINE: TEOPETHUECKYI0  (JIeKIMM) M  TMPAKTHYECKyl0 (IpakTHYeckue paboTel), U
OCYIIECTBIISICTCSA C HCIOJB30BaHWEM IHCTAHIMOHHBIX OOpPA30BATENFHBIX TEXHOJIOTHH — y4eOHOTO
Kypca, pasmemenHoro 8 OUOC MAT'Y.

1.1 Meroanuyeckue peKOMeHJAlUM MO OPraHU3anuMu padoThbl CTYAEHTOB BO BpeMs NpPOBeJdeHHS
JEeKIUOHHBIX 3aHATHI

TeOpeTI/I‘IeCKOG 06yquHe OC}’H.IGCTBHHGTCH Ha JCEKOUOHHBIX 3aHATUAX, TOAC HpenonaBaTenL:
3HAKOMHUT CTYACHTOB C XapaKTEPUCTHKOW AWCIUIUIMHBI U OCOOCHHOCTSIMH €€ HW3Yy4YCHHs; H3JIaraet
OCHOBHBIC TGOpeTI/I‘-IGCKI/Ie BOHpOCBI AJUCHUIINIMHBI, Ja€T MECTOIUYCCKUEC peKOMeH,Z[aI_II/II/I 10 I/IBY‘IGHI/IIO
y4eOHOW W Yy4eOHO-METOIUYECKON JIUTepaTyphl, HCIOIb3yeMbIX WHTEpHET-pecypcoB; MPUBOIUT H
MOSICHSICT IPUMEPHI 33aHUN MPAKTUUECKUX padoT, crienn UKy MpoBEACHUS 3a4eTa.

B xoze NEeKIMOHHBIX 3aHATHH CTYICHTY HEOOXOJUMO BECTH KOHCHEKTHUPOBAHUE Yy4eOHOTO
Matepuana. OOpamarh BHUMaHHE Ha KaTeropuu, (OPMYTUPOBKH, PACKPBIBAIOIIME COACpPIKAHUE
M3y4aeMOU TUCIUTUINHBI, HAYYHBIE BBIBOJIBI U MPAKTHYCCKHNE PEKOMEH/IAINH, TIOJIOKUTEIbHBIN OIBIT B
OpaTOPCKOM HCKYCCTBE.

1.2 MeTtoanyeckne peKOMEHIAIUH M0 YYACTHIO B HHTEPAKTHUBHBIX hopmMax o0ydeHHs

HNuTepakTrBHOE 00YYCHHE MPEACTABISAET CO00M croco0 MO3HAHUS, OCYIIECTBISIEMbIH B hopMax
COBMECTHOM JEATEBHOCTH OOYyYaloUIMXCs, T.€. BCE YYAaCTHHKUM 0OOpa30BATENLHOrO Ipolecca
B3aUMOJEUCTBYIOT JpPYyr C JpPyroM, COBMECTHO pELIAIOT IOCTAaBJICHHBIE MPOOJIEMBI, MOJEIUPYIOT
CHUTYaIlH, 0OMEHUBAIOTCS MH(OpMaInell, OLleHNBAIOT ASHCTBHUE KOJUIET U CBOE COOCTBEHHOE MOBE/ICHUE,
HOTPYXAIOTCS B pealbHYI0 aTMOC(epy JIeI0BOr0 COTPYAHUUYECTBA 110 pa3peIieHHI0 IpolieM.

B xone nekuuii peanusyeTcss HHTEpakTHBHAsA (OpMa B3aUMOICHCTBUS — 00CYXK/I€HHE BOIIPOCOB
10 TeMe. AKTUBHOCTb CTYJIEHTOB IIPU OOCYX/IE€HUU MaTEpUaoB JIEKLUU GUKCUPYETCs MpenojaBaTeieM
U OLICHUBAETCS KaK «AKTUBHOCTb Ha TEOPETUYECKUX 3aHATUAX». JTO, B CBOIO OYEPEb, YUUTHIBAETCS B
JanbHEHIIeM ITPY BBICTABICHUHN 0aJJIOB Ha 3a4eTe.

1.3 MeTtoanueckne peKOMeHIAlUH N0 MOAT0TOBKE K NPAKTUHYECKUM 3aHATHAM

Ha npakTtuueckux 3aHITHSIX CTYACHTHI BBITIOIHSIOT PAKTHYECKHUE PAOOTHI MO MPEATI0KEHHOMY
omucanuto. CTyaeHTy HEOOXOJUMO O3HAKOMHUTHCA C  3aJaHUAMH  (BONIPOCAMH), H3Y4YUTh
PEKOMEHIyeMYI0 JIUTEpaTypy M BBIOJHUTH BCE TNPEUIOKCHHBIE 3aJaHus. Bcero HeoOXoaumo
BBITIOJTHUTh 7 MpakTU4YecKuX padboT. B Xoae BBHIMOMHEHHS] MPAKTUYECKUX pabOT CTYIEHT HMeEeT
BO3MOKHOCTh KOHCYJBTUPOBAaHUS C TMPENOAaBaTeieM C IENbl0 YTOYHEHHUS WM Pa3bsCHEHUS
MPEJIOKEHHOTO 33/1aHus, a TAK)KE M0 TEXHOJOTHYECKUM BOIIPOCAM €T0 BBIMOTHEHHUS.

Bo Bpemst mpakTHYeCKHUX 3aHSATHN CTYIEHTHI BBITIOIHSIOT Takue GopMbI paboT, Kak: COBMECTHAs
pa3paboTKa OMOPHOM CXEMBI IO TeMe 3aHATHs ¢ ucnoib3oBanueM Google.moxkymenTtoB (I1P1, TTP2-3);
COBMECTHas pa3paboTKa MPE3CHTAIMU TI0 TeMe 3aHATHUs ¢ ucmonb3oBanueMm Google.mokymenton (ITP2-




3); mucbmeHHbIe 0TBeTHl Ha Borpockl B DMOC (ITP1, TIP 4-5); yyacTre B KOMaHIHON MHUIAKTHYECKOU
urpe «Csost urpa» (IIP7).

1.4 MeTtonnuyeckne peKOMEHIAIUH M0 OPTaHU3AIUHM CAMOCTOATENbHOI padoThl 00y4aOIINXCH

CamocrosiTennbHass paboTa CTYACHTOB — IUIaHUpyeMmasi ydeOHas, y4eOHO-HcCieaoBaTebeKasi,
HAy4YHO-MCCIIeI0BaTeNNbCcKast paboTa CTyIEHTOB, BBIIOJIHAEMAast BO BHEAYJUTOPHOE BpEMs 110 33JJaHUIO U
P METOJIMYECKOM PYKOBOJACTBE MpenojaBarelisi, HO 0e3 ero HemoCpeICTBEHHOro ydacTusi (IpHu
YaCTUYHOM HEMOCPEICTBEHHOM YYaCTHM IPETojaBaTelisi, OCTABISAIONIEM BEAYIIYI0 POJIb 32 PaboTOM
CTYACHTOB).

B mpouecce camoctosTensHONW pabOTHl CTYACHT NPHOOpPETaeT HABBIKM CaMOOPTaHU3aIUH,
CaMOKOHTPOJISl, CAMOYIIpaBiIeHUsI, peIEKCUN U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITENIbHBIM CYObEKTOM
yueOHOH 1esTeNbHOCTH.

dopmamMi  CaMOCTOSITEIbHOM ~ pabOThl  CTyZJE€HTa  MNPU  OCBOCHMHM  JIHUCHUIUIMHBI
«EcTecTBeHHOHAyUYHAs! KAPTUHA MUPa» SBIISIOTCS:

— H3YyYCHHUE KOHCIEKTA JICKLIH;

— H3yYeHHUE PEKOMEHIOBAaHHOH JIMTEpaTyphl U MPEUIOKEHHBIX Ha Kypce BUCOMATEPHAIIOB;

— MOJATrOTOBKA JOKJIaJa B COOTBETCTBUH C NPEIbABISIEMBIMH TPEOOBAHUSIMU;

— TMOATOTOBKA M HaIllMCAaHUE KOHCIIEKTOB;

— PpeneTHIIMOHHOE TeCTUPOBAHUE.

1.5 Meroanuyeckue peKOMeHAAIUN MO MOAT0TOBKE A0KJaga

[MonroroBka noKiIaza SBISETCS CaMOCTOSITEILHOM BHeayAMTOpHOW paboToil crynmeHTta. Ha
OCHOBE aHajJM3a HWCTOYHHUKOB (IIOJOOPAHHBIX CTYIAEHTOM CaMOCTOSITEIbHO) M  BBINOJHEHHBIX
NPAaKTUYECKHX  pabOT  HEOOXOOUMO  TOATOTOBUTH  JIOKJIAJ M3  MPEAMETHOM  o0sacTH
«EcTecTBeHHOHay4YHas KapTUHA MHpa: BBIJAIOLIMECS Yy4eHble». B KauecTBa BBIAAIOLIETOCS YYEHOIO
MOXKHO BBIOpaTh OJHOTO W3 YYEHBIX B 00JacTH XWMHUHM, OHMONOTMH WM (U3MKH, BHECIIETO
3HAUUTENbHBIM BKJIaJ, B KOHKPETHYKO HayKy. Pabora o00s3aTenbHO [OJDKHA COJECpXkKAaTh aHAIU3
M3YYEHHBIX HMCTOYHHUKOB M JIMYHYIO TOUYKY 3peHHMs aBTopa. PaboTa BBINONHSAETCS CTYAEHTaMH
CaMOCTOSITEJIbHO B TEUCHHME CEMeCTpa M [JOJDKHAa ObITh IPEICTABICHA Ha IPOBEPKY HE MO3IHEE
MPEIIOCIETHET0 MPAKTUIECKOr0 3aHATHS, HA KOTOPOM OCYILECTBIISECTCS €ro MpeICTaBlIeHUE U 3alUTa
(ae Oomnee 7 MUHYT).

OCHOBHBIE 3Talbl MOJATOTOBKY JIOKJIA/1a:

1. ITonoGpaTh 1 MpoaHATU3UPOBATh PA3IMYHBIC HCTOYHUKH B 00JaCTH €CTECTBEHHOHAYYHOT'O 3HAHUSI.
2. ChopmynrpoBaTh TEMy IOKJIa/ia, COTJIACOBATh €€ C MpernoaaBaTeieM U 3a(UKCHpOBaTh Ha Kypce B
CVYO.

CocTaBUTh IJIaH JOKJIAIA.

Ocy1iecTBUTH 110100p HEOOXOAMMBIX HICTOUHUKOB 10 COTIIACOBAaHHOH TeMe.

[ToaroroBuTh conmepxKaHue JOKIaaa B COOTBETCTBUH C MPEUIOKEHHBIMU TPEOOBAHHSIMU.

OdopMHTBH TEKCT JOKJIa1a U HICTOYHUKHU B COOTBETCTBUHU C TPEOOBAHUAMU K O()OPMIICHUIO.
BricTynuTh Ha 3amure.
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O6u1ue TpeboBaHUs K COACPHKAHUIO U 0ODOPMIICHUIO IOKIa/1a:

1. O6wem nokiana — 5 crpanul (0€3 TUTYIBHOTO JIUCTA U CIIMCKA HCTOYHHUKOB).

2. TuTyNbHBINA JTUCT AOHKEH OBITH 0OpMIICH IO 00pa3ity (uMeetcs ¢aiia ¢ oopas3iom).

3. OcHOBHOH TEeKCT pabOThl OPOPMIICH B COOTBETCTBUU C TPEOOBAHUSAMH, YKa3aHHBIMU HUXKE.

4. B cimy4ae WCIONB30BaHHMS B TEKCTE TAONHI] W/WIA PUCYHKOB Ha KaXKIbI OOBEKT JODKHA OBITH
CChUIKa B TeKcTe paboThl. Hampumep, «... OCHOBHBIE BHJBI MPOTPAMMHBIX CPEICTB MPEACTABICHBI
Hwke (cMm. Tabmuna 1)» unn «... cxeMy nepenadu nHGopMaIuu MOKHO YBUIETh Ha PHC. 1».

5. KonnuecTBO MCTOYHUKOB JIOJDKHO OBITH HE MEHEE TpPEeX, Ha BCE JOJDKHBI OBITh CCBHUIKHM BHYTPH
TEKCTa.

6. CIHCOK HCIOJIb3YeMBbIX MCTOYHUKOB JOJKEH OBITh O0(OpMIIEH B COOTBETCTBUU C TPEeOOBAHHSIMH,
YKa3aHHBIMH HIDKE.

TpeboBaunsa Kk 0HOPMIEHUIO OCHOBHOI'O TEKCTA PAOOTHI:
1. Hlpudt — TimesNewRoman, pazmep — 14 nt.




2. A03aIl: MeXIyCTpOYHBIA UHTEpBAT — 1,5; BEIpaBHUBAHUE — «I10 MIUPUHE»; a03amHbli oTcTyn — 1,25
CM.

3. OdopmieHne puCyHKOB (ITPH HEOOXOIUMOCTH): BEIPABHUBAHHE PUCYHKA — «I10 LIEHTPY», MMOIIUCH
pucynka — «Puc. Ne. Ha3Banume pucyHka»; mpudt mns mommucu pucyHka — TimesNewRoman,
pasmep — 12 nr.

4. Odopmiienne Tabmuil (Ipu HEOOXOAMMOCTH): BBIPAaBHHUBAHHE TAOJHMIBI — «IIO0 LEHTPY»; MpPUPT
BHYTpH Tabmuiel — TimesNewRoman, pasmep — 11-12 nt.; BelpaBHUBaHHE TEKCTa BHYTPH TAOJIHIIBI
— Ha YCMOTpEHHUE TOJB30BaTeNsl; MOAMUCH TAaOIHUIIBI pacroiaraeTcsl HaJa TaONuleld U COCTOUT W3
nByx dyacteil: «Tabmuma No» — BeIpaBHMBaHHME MO TMpaBoMy Kparo M «Ha3Banue Tabmumpl» —
BBIPaBHUBAHME 10 [TPABOMY KpPar0 WIH MO LEHTPY.

TpeboBanus kK ohopMiIeHHIO UCTOYHUKOB (B cooTBercTBuM ¢ [TOCT 2008):

1. VIcTOYHUKH JTOJDKHBI OBITH PACTIONOKEHBI B aj1(haBUTHOM MOPSAKE U TPOHYMEPOBAHBI.

2. B Tekcre nokiaga cChUIKAa Ha MCTOYHUK BbINoJHsAeTCA B Buie: [Ne], rae Ne — HOMep MCTOYHUKA B
0OIIIEM CITHCKE.

3. Ecnu B TEKCTe MCTOIB3YETCS TOCIOBHAS [IUTATa, TO OHA JIOJDKHA OBITH B35iTa B KaBBIYKH, A B CCHUIKE
Ha UCTOYHHK yKa3aHa cTpaHuna: [5, c.15].

1.6 Meroanyeckue peKOMeHAAIUN MO MOAT0TOBKE KOHCIEKTOB

Jls TOATrOTOBKHM KOHCIIEKTOB HWCHOJB3YIOTCS TOJBKO JIOCTOBEPHBIC HWCTOYHHMKH (CM. TIepeueHb
PEKOMEHJIOBAHHOM JTUTEpaTyphl Ha Kypce).

[Tpu moroTOBKE KOHCIIEKTa BHUMATEIHHO 03HAKOMBTECH C MIEPEYHEM BOIIPOCOB, KOTOPHIH JIOJIKEH OBITH
oTrpaxkeH. O0ObEM KOHCIIEKTa ONPECIIICTCS CTYIEHTOM CaMOCTOSTENIbHO. B KOHCIIEKTE HE JTOHKHO OBITH HUYETO
JIATITHETO, HO MaTepHuaia JODKHO OBITh JOCTAaTOYHO, YTOOBI OecemoBaTh IMpH HEOOXOMUMOCTH. JlommycKaeTcs u
MPUBETCTBYETCS MepepaboTka MaTeprana B BUJIE TaOIHII, CXEM, OTIOPHBIX 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 XKe TeTpaaH, T/
BEJIHChH JICKITUH.

Crnaya KOHCIEKTOB OCYIIECTBISCTCS HAa WHAWBUIYaJIbHBIX BCTpPEUaX B COOTBETCTBHH C TPapUKOM
VHAWBUIyaJbHOW pPa0bOTHI TmpemoaaBarens. B ciywyae mnepexoja Ha JUCTAaHIHMOHHYIO (opMy O0OydeHHUs
MPEOCTaBIICHHE KOHCTICKTOB Ha MPOBEPKY OCYIIECTBISIETCS C UCIIOL30BAHUE AIEKTPOHHOTO Kypca.

1.7 Metoanuyeckue peKOMeHAAIUN 10 MOATr0TOBKE K 3a4eTy

3aueT mo aucruIuiiHe «ECTecTBEeHHOHAayUYHAsi KapTHHA MHpPa» BKIIOYAET B ceOs JBa KOMIIOHCHTA: y4YeT
AKTHUBHOCTU HA TEOPETUICCKUX 3aHATHAX (CM. 1. 1.2) 1 KOHTPOJIHLHOE TECTHPOBAHHUE.

HroroBsiii TecT BKIOUaeT B ceOst 30 BOIIPOCOB MO BCeM pasjieniaM QUCHUILIMHEL. Ha mpoxoxkeHnue Tecra
orBouTcsa 50 MuHyT. B TeCTUpOBaHMM HCHONB3YIOTCA BOMPOCHI 3aKPHITOrO TUMA (C OJHUM WM HECKOIBKUMU
MpaBWIHLHBIMU OTBETAMHM) U BOIPOCHI OTKPBITOTO THUIMA (KOPOTKUM MU Pa3BEPHYTHINA OTBET).

Jns TMONTOTOBKM K TECTUPOBAHHUIO CTYACHTY HEOOXOAMMO TOBTOPUTH TEOPETHUECKHHA MaTepual,
MPEJICTABICHHBIA TPEOIaBaTe]IeM Ha JICKIIUW, U TEOPETUYCCKUI MaTepuall, UCIOIb3yeMbI U M3YYCHHBIH UM
MPH BBITIONTHEHUH MPaKTHUeCKUX paboT. Tak ke A MOATOTOBKH K 3a4eTy HCIIONB3YETCS PENeTHIINOHHOE
TECTUPOBAHHE, HEOTPAHUIEHHOE IO BPEMEHH.

IL. Il1aHbl NPAKTHYECKUX 3AHATHH M MOATOTOBKA KOHCIIEKTOB

Tema 1. DBoJonust HAY4YHOr0 MeTO/1a U €CTECTBEHHOHAYYHAsl KAPTHHA MUPa
Koncnexkr Ne 1. Hayka n Hay4yHoe 3HaHue
IToAroToBbTE KOHCIEKT MO CIEAYIOIIUM BOIIPOCAM:
1. IloHATHe Hayku M CTaauu pa3BUTUs Hayku. OTIWYUTENbHBIE YepThl Hayku. Bunabsl Hayk (1o
MPEAMETHOMY Pa3HO00pa3Hio, MO IIIaBHBIM (QYHKITHSM).
2. OyHKIMM HayKd Kak HEMOCPEJACTBEHHOW MPOM3BOAMTENBPHON CHIIBI OOIIecTBa M Kak
COLIMAJIbHOTO NHCTUTYTA.
3. Dtuka Haykd. DTHKa Hay4yHOTo OOIIecTBa. JTHUKA HayKa KaK COIUAIIEHOTO HHCTUTYTA.
Jluteparypa: [1-7]

Koncnekr Ne 2. Knnaccudukanust HaydYHbIX MeTO10B
IToaroToBbTE KOHCHEKT MO CIEIYIOIUM BOIIPOCAM:
1. Merox, MeTOAONOTHSI, METOJIMKA — MX B3aUMOCBS3b M paznuuus. Kiaccupukanuss HaydHBIX
METOJIOB (C MMOSICHEHHUSIMH ).



2. HaOmrogeHue M SKCIEPUMEHT KaK METOJbl HaydyHOTro mo3HaHwus. [lopsimok opraHuzamuu u
MIPOBEICHUSI.
3. CocraBpTe TAONUITY IJIsi CPAaBHEHHS METOIOB «HAOJIOJCHHE» M «IKCIEPUMEHT». B Tabnuie
oTpaszute olIue 4epThl ¥ oTanuus. Popma TabIUIBI MOXKET OBITh TPOU3BOJILHOM.
Jlureparypa: [1-7]

Bonpocsl 1151 00cy:KIeHUs HA JIeKI[UH 110 TeMe (MHTepaKkTuBHasi ¢gopma):
— Jlns 49ero HyXHBI €CTECTBEHHOHAYYHBIC 3HAHUS OYAYIIUM CHEIUAINCTAM TyMaHHTAPHOTO M
COLIMAJIbHO-9KOHOMUYECKOTO Mpoduis?
- B yem 3akitoyaeTcs NpakTUYECKast 3HAYMMOCTh HAYKH ?
— OxapakTepu3yiTe UCTOPHIO MPeoOpa30BaHUHN TPHIIOKCHUS 3HAHH.
— B yem 3akitoyaeTcst HoBasi MUCCHUSL HayKu?
- Kak onpenensercss JOCTOBEPHOCTh HAYYHBIX 3HAHUI?
- Kak ycranaBnuBaercst HayuyHbIl (akT?
— Yro Takoe 3kcriepuMeHT? UeM oTiIMdaeTcs SKCIEPUMEHT OT HaOIroaeHus?
- KakoBbl 0COOEHHOCTH COBPEMEHHBIX TEXHUYECKUX CPEJICTB IKCIIEPUMEHTa?

Tema 2. IIpocTpancTBO, Bpemsi, CHMMeETPHS
IIP 1. MaTtepus u ee aTpudyThI
3aganue 1. [loaroroBpTech K MPaKTUYECKOMY 3aHATHIO B COOTBETCTBUH € IIaHOM. [loAroToBKa MOXKeT
OBITh BBIIIOJHEHA NMHCbMEHHO B TETPaJM WM B IEKTPOHHOM BHJE. Bo BTOpOoM citydae mHpopmanus
JOJDKHA OBITh CUCTEMaTU3UpoBaHa B (aiisi(-bl) B COOTBETCTBUH C BOIPOCAMH IUIaHA, a HE TPEACTaBIATh
COOOM CCBUIKM WM OOpBIBOUHBIE CKPUHIIOTHI 3KpaHOB. He 3acumThiBaeTcsi HempopaboTaHHas
IIOAArOTOBKA B BUJIE CILIOIIHOTO TEKCTA.
Ilnan:

1. Crpykrypa u cucreMHas opranu3anus marepuu. CTpyKTypHbIE YPOBHU MaTEpUU.

2. ®opMblI (BUIbI) CYILIECTBOBAHUS MATEPUH.

3. ATpuOyThl MaTepHH: JBUKECHUE.

4. ATpuOyTHI MaTEpHH: IPOCTPAHCTBO M BPEMSI.
3anganmue 2. BoicTynuTe Ha NPaKTHUECKOM 3aHATHH B 00CYX/IEHUH MPEITI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekt Ne 3. I[IpocTpaHcTBO ¥ BpeMsi B COBPeMEHHOIi HAYUHOIl KapTHHe MUpa
[ToAroToBHTE KOHCIEKT MO CIAEAYIOIIUM BOIIPOCAM:
1. Pa3BuTue mnpenacTraBieHUd O MPOCTPAHCTBE M BPEMEHM (KpaTKO): TE€OIEHTpPUYECKas CHUCTEMaA
K. IItronemes;, renuouentpuueckass cucremMa H. KomepHuka, KocMojoruyeckas Teopus
. bpyno, mpunuun otHocuTenbHocTH [. ['anmunes, mpoctpanctBo u Bpems WM. HproToHa,
IIPOCTPaHCTBO U BpeMs B XIX B.
2. OcHOBHBIE CBOMCTBA IPOCTPAHCTBA U BpEMEHH (0OBEKTUBHOCTD, PEATBHOCTD U T.JI.).
3. Crpena Bpemenu. TepMoauHaMuyeckasi, ICUXOJIOTHYECKasi, KOCMOJIOTHYECKas CTpesia BpEMEHH.
4. buonornyeckoe, NICUXOJIOTHYECKOE U COLUAIBHOE MMPOCTPAHCTBO U BPEMS.
JInteparypa: [1-7]
Bonpocsl 1151 00cy:KIeHUs HA JIeKI[UH 110 TeMe (MHTepaKkTuBHasi ¢gopma):
- Kaxkue Buapl MaTepuu pa3nuyaroT B COBPEMEHHOM IIPEICTABICHUM ?
— KakoBa ucropus pa3BUTHs KOHLENIUIA NPOCTPAHCTBA U BPEMEHU !
— B ueM nposBiseTcs peasSTUBUCTCKOE U IPaBUTALIMOHHOE 3aMEJIEHNE BPEMEHU !
— B ueM 3aknro4aeTcss OTHOCUTEIBHOCTh IPOCTPAHCTBA U BPEMEHU?

Tema 3. CTpyKTypHbI€ YPOBHHM U CHCTEMbI OPraHU3alMU MaTePUHU
ITP 2-3. CucreMHbIe YPOBHHM OPraHU3ALMN MATEPHHU
3ananue 1. Pazgenurece Ha 4 ommHakoBbIe Tpynmbl. [[0ArOTOBETECh K MPAKTUYECKOMY 3aHATHIO B
COOTBETCTBUH C IUIAHOM - Ka)KIast TPYIIIA 110 OMHOMY BOIIPOCY.
IL1an:
1. CucrtemHblii MOIXOJ: CUCTEMA, CBSI3U (FOPU3OHTAIbHBIC, BEPTHUKAIbHBIE), CBOMCTBA CHUCTEMBI,
BHUJBI CHCTEM.
2. YpOBHM CTPOEHHUS MaTEPUU: MAKpPOMHUP (TIOHATUE, OCHOBHBIE HAYYHBIEC BEXU U IIEPCOHAINH).



3. YpOBHM CTpOEHUSI MaTE€pUU: MHUKPOMHUpP (TOHATHE, KBAaHTOBO-MEXAaHWYECKAs KOHUEHLHUS,
aTOMHUCTUYECKas! KOHLIETILINS).
4. VYpoBHM CTpOEHHsS Marepuu: MeramMup (MOHSITHE, KOCMOJIOTHYECKHE Mojenu BceneHHoMH,
TEOPUHU IIPOUCXOXKAECHUS U KOHLIETIIIUU BOJIIOLIMY BeeneHHoi).
3aganue 3. BricTynute Ha MPaKTUYECKOM 3aHSATHH B 00CYKICHUU MPEIOKEHHBIX BOIIPOCOB.
JInteparypa: [1-7]

Kouncnekr Ne 4. I'noccapuii no teme «CTpyKTypHbIe YPOBHU MaTePHUUM»
[ToaroroBsTe (MHAMBUIYAIBHO) IIIOCCAPUI MO CIAEAYIOIIAM MOHATHSIM:

1. cucrema, 3JIeMEHT, OTKpBITasi CUCTEMa, 3aKpbITasi CUCTEMA, U30JIMPOBAHHAS CUCTEMA,;

2. MakpoMHup, KOpHycKyJja, BOJHA, audpakmus, uHTephepeHius, (pu3ndeckoe Ioie, CKOpPOCTh
CBCTA, BJICKTPOMArHuTHasA WHAYKIIUA,

3. MHKPOMHUp, KBaHT, COOTHOIIECHHE HEONPEAENEHHOCTH, MPHUHLMUII JOMOJIHUTEIHLHOCTH, aToM,
ANEKTPOH, TPOTOH, CHUJIBHOE B3aUMOJICHCTBUE, DIEKTPOMAarHUTHOE B3aUMOJICHCTBHE, claboe
B3aUMO/ICHCTBUE, TPABUTAIIMOHHOE B3aUMOJICUCTBUE, (U3HUECKUI BaKyyM;

4. Meramup, MeTarajakTHKa, BCEJIEHHAas, KOCMOJIOTHUsS, rajakThKa, T'PAaBUTALMOHHBINA MapaaoKc,
(dboToMeTpuuecKuil MapagoKC, CUHTYISIPHOCTD, 3B€3/Ibl, COTHEUHAS CHCTEMA.

JInteparypa: [1-7]
Bonpocsl 1151 00cy:KIeHUs HA JIeKI[UH 110 TeMe (MHTepaKkTuBHasi ¢gopma):

- UYem o0ycnaBiauBaeTcsi CTpyKTypHasi OpraHu3anus Mupa?

— KakoBo coBpemMeHHOE Mpe/ICTaBIeHNE KOHIEIINU aToMu3Ma?

— Yr0 Takoe UHBApUAHTHOCTH?

— Kakoii 3ak0H ciienyeTr U3 u30TPOMHOCTH MPOCTpPaHCTBA?

Tema 4. Ilopsiiok u HGecnopsiioK B Npupoae
ITP 4-5. CratucTHYecKHe U TePMOAMHAMHMYECKHE CBOHCTBA MAKPOCHCTEM
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
JI0JKHA OBITh CUCTEMaTU3UpOBaHa B (paiisi(-bl) B COOTBETCTBUH C BOIPOCAMU IUIaHA, a HE IPEACTaBIATh
cO0O0M CCBUTKM MJIM OOPBIBOYHBIE CKPUHIIIOTHI 3KPaHOB.
ITnan:
1. TepMonuHamMHuyecKue 3aKOHBI B (HU3UKE (TEPMOIMHAMUKA, TEPMOJMHAMHUYECKHE MapameTphl,
TEPMOJIMHAMHYECKasi CHCTEMA U €€ BUJIbl, OCHOBHBIE 3aKOHBI TEPMOIUHAMUKH).
2. XuMmuueckass peakuuss U ee BuIbl. OCHOBHBIE MOHATHS XHUMHYECKOM peakuuu (CKOpOCTh
XMUMHUYECKOHN peakiK, KOHIIEHTPALU, KaTaau3aTop, pepMEeHThI, YHEPTUsl aKTUBALIUN).
3. HeoOGparumslie u oOpatumsele peakunu. PaBHoBecue. CuHepreTuka.
3ananme 2. BoicTynuTe Ha NPaKTUUECKOM 3aHATHH B 00CYXI€HUH MPEITI0KEHHBIX BOIIPOCOB.
JInteparypa: [1-7]

Koncnekr Ne 5. EcrecTBeHHOHAay4YHbIe 3aKOHBI U TEOPHH
[ToAroTOBETE KOHCIIEKT MO CIAEAYIOIIHUM BOIIPOCAM:
1. TlonsaTue 3akoHa ¢ TOYKM 3pEHUs HayKH. Buabl 3akoHOB (uyacTHble, obmue). [Ipumepsr
€CTECTBEHHOHAYYHBIX 3aKOHOB C YKa3aHUEM €T0 BHJIa (HE MEHEE TPEeX MO KaXJIOMY BUIY).
2. Tlonatue Teopun W ee poilb B MO3HAHWU. Bunapl teopuil (pyHIameHTaIbHBIC, YACTHBIE).
[Ipumepsl €CTECTBEHHOHAYYHBIX TEOPUM C yKa3aHUEM €€ BHuAa (HE MEHEE TpeX MO KaKIOMY
BU]TY).
3. CTpyKTypa €CTECTBEHHOHAYYHOU TEOPHH (C MOSICHEHUSIMH ).
JInteparypa: [1-7]
Bonpocsl 1151 00cy:KIeHUs HA JIeKI[UH 110 TeMe (MHTepaKkTuBHasi ¢gopMma):
- Kak pa3BuBanuce npeacTaBieHus 0 NPUPOAE TEIIOBBIX SBJICHUI?
— KakoBbI OCHOBHBIE TTOJIOKEHUSI MOJIEKYIISIPHO-KMHETUYECKON TEOpHUm ?
— Yro sBHsAETCA NPEAMETOM U3YUYEHUS XUMUU?
- B uyem 3akmiouaercs croenuguKa COBPEMEHHBIX CPEACTB YIPABJICHUS XUMUYECKUMHU
npoieccamu ?



Tema 5. buocdepa u yesioBek
IIP 6. Buonornyecknii ypoBeHb OPraHU3aluM MaTepUu
3ananme 1. [loaroroBpTech K MpakTUYECKOMY 3aHATHIO B COOTBETCTBUM C IIaHOM. [loAroroBka Moxer
OBITH BBIIIOJHEHA NMHUCHMEHHO B TETPAJM WM B AJIEKTPOHHOM BHJE. Bo BTOpoM ciyuae mHpopmanus
JI0JKHA OBITh CUCTEMATU3UpOBaHa B (paiisi(-bl) B COOTBETCTBUH C BOIIPOCAMU IUIaHA, a HE IPEACTaBIATh
cO0O0M CCBUTKM MJIM OOPBIBOYHBIE CKPUHIIIOTHI 3KPAaHOB.
ITnan:
1. CoBpeMeHHbIE NPEACTABICHUS O MPOUCXOXACHUU SBOJIIOIMM M JKU3HU (IIOHSATHE 3BOJIOLIUH,
OCHOBHBIE I'MIIOTE3bl BOSHUKHOBEHUS JKU3HH).
2. OcoOeHHOCTH OMOJOTHYECKOTO YPOBHSI OpraHM3alMu MaTepud ((PyHKIMHM >KUBOTO BELIECTBA,
CTPOEHHUE U PA3HOBUAHOCTH KJIIETOK, HOCUTEIN FeHETUYECKO HH(pOpMaIiN).
3. PacturtenbHbli U )KMBOTHBIA MUP.
4. Dpomorus yenoBeka. Gusnonorndeckue NoTpeOHOCTH | KU3HE00eCIIeueHe YeI0OBeKa.
3anganmue 2. BoicTynuTe Ha NPaKTHUECKOM 3aHATHH B 00CYX/IEHUH MPEITI0KEHHBIX BOIIPOCOB.
Jlureparypa: [1-7]

Koncnekt Ne 6. DBojiionnsi 4eJIoBeKa M €ro NOTPeOHOCTH
IToaroToBbTE KOHCHEKT MO CIEIYIOIUM BOIIPOCaM:
1. CunTeTHueckas Teopus IBOJIOLUU U ee MooxkeHus.. OCHOBHBIE ATAllbl SBOJIOLUHU YeJIOBEKa.
2. JKusHemeaTenbHOCTh M JKHU3HEOOECIEYCHHWE  YeNOBeKa.  3JO0POBBIA  00pa3  KU3HU.
duznonornyeckue NoTpedHOCTH YesloBeKa.
3. Tloustue OwotexHomoruu. «KpacHas», «3eneHasi» u «Oenas» OuoTexHoONOTrWU. bHoOdTHKA.
['eneTnvecku-moauduImpoBaHHblii opranu3M. Kimonuposanue. TpaHCIIaHTOIOTHS.
JInteparypa: [1-7]
Bonpocsl 1151 00cy:KIeHUs HA JIeKI[UH 110 TeMe (MHTepakTuBHasi gopMma):
- KakoBa uepapxuueckasi CTpyKTypa >kMBOH MaTepun?
- Ha xakoi cTpyKTypHOU OpraHu3aiuy HaxoauTces ouocdepa?
- Kakue npusHaku 00beIUHSIOT )KUBYIO U HEKUBYIO IPUPOTY?
— Ha dem ocHOBaHa reHHas TEXHOJIOTHS?

Tema 6. [lanopama cOBpPeMEeHHOT'0 €CTECTBO3ZHAHMS
ITP 7. EcrecTBeHHOHAY4YHbI€ OCHOBBI T€XHOJIOTHH, JHEPreTHKH H IKOJIOTHH
3aganue 1. [lonroroBeTech K MPaKTUYECKOMY 3aHATHIO B COOTBETCTBUH € I1aHOM. [loAroToBKa MOXKET
OBITH BBIIIOJHEHA NMHUCHMEHHO B TETPAJAM WM B AJIEKTPOHHOM BHJE. Bo BTOpoM ciiyuae uHpopmanus
JOJKHA OBITh CHCTEMAaTU3WPOBaHa B (ailyi(-bl) B COOTBETCTBUH C BOIIPOCAMU IJIaHa, a HE MPEJICTaBIATh
cO0O0M CCBUTKM MJIM OOPBIBOYHBIE CKPUHIIIOTHI 3KPAaHOB.
Ilnan:
1. Or ecrtecTBO3HAHHMS K TEXHOJOTUSAM (pa3BUTHE WH(POPMAIMOHHBIX TEXHOJIOTUH, PaKETHO-
KOCMUYECKHE TEXHOJIOTUH, COBPEMEHHbIE T€HHbIE U OMOTEXHOJIOTHH).
2. EcrecTBeHHOHAy4YHbIE MpPOOJEMBI SHEPreTUKH (MCIIONb3yeMas YeJIOBEKOM HSHEpreTuka,
0COOCHHOCTH OTE€YECTBEHHOM 3HEPTeTUKH, YHEPTeTHUECKask CTPATET ).
3. EcrecTBOo3HaHME M OJKOJIOTHUS (IKOJIOTHS U €€ OCHOBHBIE HAIPABJICHUSA, 3KOJOTHYECKUE
poOJIEMBI YETIOBEYECTBA).
4. MupoBo33peHHE, HPABCTBEHHOCTb U IMpHUpoAa (MUPOBO33PEHUE, HPABCTBEHHOCTb, pOJIb
MHPOBO33PEHHUS B 3aIUTE OKPYKAIOIIECH Cpeibl).
3anganmue 2. BoicTynuTe Ha NPaKTHUECKOM 3aHATHH B 00CYX/IEHUH MPEITI0KEHHBIX BOITPOCOB.
Jlureparypa: [1-7]
Bonpocs! 1151 006cyx1eHus1 Ha JeKIUH 110 TeMe (MHTepaKTUBHAsA opMma):
— B dewm paznuuue ecTeCTBEHHOHAYYHbBIX 3HAHUW U TEXHOJIOTHII?
- Ha uem ocHOBaHBI OMOTEXHOIOTHH?
— UYro siBAsieTCsl NIEPBOMCTOYHUKOM MHOTUX BUJIOB MPOU3BOAUMOM SHEPTUu?
- Kak onpenensercs sHepreTuyecKkas CTpaTerus?
- B yem nposBisieTcs rimobanu3aius TpupoIHbIX TPOLeccoB?
- YeM oTIIMYAIOTCA €CTECTBEHHBIE III00AIBHBIE MPOLIECCH OT AHTPOIOTEHHBIX ?






