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1 HCJII/I H 3a1a4Y1 OCBOCHHUSA JUCIHHUIIINHBbI

Henb (esm) OCBOCHUS AUCIUIUIMHBI: OCBOCHUS AUCIUIUIMHEL: (POPMHPOBAHUE OCHOBOITOJIATAFOIIUX TIPE]T-
CTaBJIEHUH O I[EJIOCTHOCTH MaTepHUAIBHOTO MHUPA U HBOJIOLMOHHBIX MIPOIEcCcax MPOUCXOSIIINX B HEM.

3agaun:
1) meopemuueckuii komnonenm:
M3y4YeHHE MEeTOCTHOCTH MaTepHUATBHOTO MHUPA M SBOJIIOIIMOHHEIE MTPOIIECCHI, TPOUCXOSIINX B HEM;
(hopMUpOBaHUE MPEACTABICHUN O CIICIU(PUKE I'YMAHUTAPHOTO M €CTECTBEHHOHAYYHOTO KOMITOHCHTOB KYJIBTYPBI, €€
CBsI3el C 0COOEHHOCTSAMU MBIIILICHYS,
(hopMUpOBaHUE MPEACTABICHUN O KIIFOYEBBIX OCOOCHHOCTSX CTPATEIHid €CTECTBEHHOHAYYHOTO MBIIILICHHUS; POpMHPO-
BaHHE MMOHUMAHUS CYIIIHOCTH TPAHCIUCIUIUTMHAPHBIX UACH U BAXKHEUIIIUX €CTECTBEHHOHAYUHBIX KOHIICTIIINM, OTIpe-
JENAIOINX 00K COBPEMEHHOTO €CTECTBO3HAHUS,
pacimrpenne 3HaHui 0 ectecTBeHHOHAy4YHOU KapTrHe Mupa (EHKM) kak rmo6aipHOI MOAenn IprUpoIbl, OTpaXaro-
IIe¥ IEeTOCTHOCTh K MHOT000pa3ne eCTECTBEHHOTO MUPA;
(hopMupoBaHue 3HaUEHUS MPOOIEMBI 3KOJOTHH U OOIIECTBA B MIX CBSI3M C OCHOBHBIMH KOHIIEIIIVSIMHA €CTECTBO3HAHUSI.
2) nO3HABAMENbHBIU KOMNOHEHM.:
BIIAJICTh UH(pOpMaIIEH 00 OCHOBHBIX YUYCHBIX, pA0OTABIINX B 3TOM HAIPABJICHUH HAYKHU;
YMETh MMPUBECTH TPUMEPHI IPUMEHEHHSI KOHIETIIHI COBPEMEHHOTO €CTECTBO3HAHMS B TPO(ECCHOHATHHON IEATENb-

HOCTH;
3) npaxmuueckuii KOMROHEHM.:

3HATh MPOOJIEMBI DKOJIOTUHU M O0IIECTBA, HEOOXOAUMBIC JIS PEIICHUS MPAKTUICSCKUX 3a/1a4;

YMETb MIPUMEHSATh METOIbl €CTECTBEHHBIX HAYK JIJIS PEIICHUS IPAKTHYSCKUX 3a]1a4; MOJYyYUTh 0a30BbIC HABBIKK pe-
IICHUS 33]1a4 COBPEMEHHOT'0 €CTECTBO3HAHUS;
MPUOOPECTH HABBIKHU JIOTUYECKH MPABHIIHO MBICIUTh, TPOBOJANTH aHAJIN3 MOJYyYSHHONH HMHPOPMAIIMH, BECTH JUCKYC-
CHUH 110 OCHOBHBIM IPOOIeMaM KOHIIETIIINH COBPEMEHHOTO €CTECTBOSHAHMS.

2 MecTo IMCHUILUIMHBI B CTPYKTYpe 00pa30oBaTeIbHOil MporpaMMbl

JucuumauHa oTHOcUTCA K 6a30Boit yactu 6soka [l «{ucuurinabl (MOTyIIN )»
[IpepexBU3UTHI TUCUUIUTAHBL: Omcymcmeyom
[ToctpexBu3uThl Aucuuinulbl: b1./1.b.1 Quiocogus

3 TpeOoBaHus K pe3yabTaTaM 00y4YeHHs MO TUCIUTIIHHE

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMPIpOBaHI/Ie CICAYIOIIUX PE3YJIbTATOB 06yquI/151

Koxa u naumenoBanue popmu-
PYEMBIX KOMIETEHIIHI

KOI[ W HAUMCHOBAHUC NMHAUKATOpPA JOCTHUIKEC-
HUs KOMIICTCHIINU

[Imanupyembie pe3ysbTaThl

o0yueHUs IO TUCIUILINHE,

XapaKTEPU3YIOIIHNE 3TAIbI

dbopMUpOBaHUS KOMITETEH-
UM

YK-1 CriocobeH ocymecTBIsITh
MOUCK, KpUTUUECKUN aHATIHN3 U
CUHTE3 UH(POpMAIIH, TPHUMe-
HSTb CUCTEMHBIN MOJAXOM ISl
pelIeHns TOCTaBIEHHBIX 3a7a4

YK-1-B-1 Ilpumenser ¢punocopckre 0CHOBBI
[MO3HAHUS U JIOTUYECKOTO MBIIIJIEHHSI, METO/IbI
HAy4YHOTO ITO3HAHHUS, B TOM YHCII€ METObI CH-
CTEMHOI'0 aHAJIN3a, [yl PEIIECHUS TOCTaBIIEH-
HBIX 33724

VK-1-B-2 OcymiecTBiseT KpUTUIECKUNA aHa-
T3 U CUHTE3 MH(OpMAaLUK, TOTyYeHHOU U3
Pa3HbIX UCTOYHUKOB

YK-1-B-5 ®opmynupyeT u apryMeHTHPYET
BBIBOJIbI M CY)KJIEHUS, B TOM YHCJIE C IPUMeE-
HeHuEeM (UI0COPCKOro MOHATHITHOIO anmna-
pata

YK-1-B-6 ®opmynupyeT COOCTBEHHYIO TPak-

TAHCKYIO U MUPOBO33PEHUYECKYIO

3HATb: OCHOBHBIE UJIEH,
MOJIEH U MOJIOKEHHUS CO-
BPEMEHHOI'O €CTECTBO3HA-
HHWA.

YMeTh: JTOTHYECKU BBICTpa-
MBaTh MPECTABICHUE O Kap-
TUHAX MHPA;

OTIEpUPOBATH A0CTPAKTHBIMHU
MOJEIJISIMU B KOHLIETILIUH CO-
BPEMEHHOI'O €CTECTBO3HA-
HUS; HAXOJUTh 00II1e 3aKO0-
HOMCPHOCTH B Pa3JIMYHBIX

YPOBHSIX




Kon n Hanmenosanue popmu-
PYEMBIX KOMITETEHIIUA

KOI[ W HAUMCHOBAHUC MHAUKATOpPA JOCTHUIKC-
HUs KOMIIETCHIINHU

[Tnanupyemble pe3yabTaThl

0o0ydeHus 10 TUCIUTLINHE,

XapaKTePU3YIOIINE STAIIbI

(dhopMUpOBaHHSI KOMITETEH-
005051

[TO3ULIMIO C OIIOPOM HAa CUCTEMHBIN aHAJIU3
¢unocopckux B3IIAI0B U HCTOPUUYECKHX 3a-
KOHOMEPHOCTEM, IPOLIECCOB, SIBICHUM U CO-
ObITHIT

OpraHMU3ali MaTEepUH.
BuiageTh: HaBbIKAMM TIOCTa-
HOBKH LICJIA, B YCTHOU U
MICEMEHHOM PEYH JIOTHYe-
CKH 0()OPMIIATH PE3YIIbTATHI
MBIIIJICHUS, BRIPAOOTKH MO-
TUBALIMU K BBITOJIHEHUIO
npodecCHOHaIbHOM Jes-
TEIILHOCTH

4 CTpyKTypa M coJep:KaHue JUCIHIJIMHBI

4.1 CrTpyKTypa IUCHMILINHBI

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTaBIsIeT 3 3aueTHble equHUIbI (108 akageMu4ecKx 4acoB)

TpynoemMkocTs,
Bun paboter aKaJIeMUYECKHUX YaCOB
3 cemecTp BCETO

OO0mas Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlexuuu (JI) 18 18
Jlaboparopusie pabots (JIP) 16 16
ITpomesxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTejibHas padoTa: 73,75 73,75

- N0020MOBKA K 1AOOPAMOPHBIM 3AHSIMUSIM,

- H0020MOBKA K PYOEeHCHOM) KOHMPOJIO U M.N.)
Bua nToroBoro KOHTpOJIA (3a4eT, IK3aMeH, (G epeHPOBaHHBIN 3a4er
3a4er)

Pazgensl AUCHUIUINHBI, U3y4aCMBIC B PA3CJIbl JUCHUIIIINHBI, U3Y4aCMbIC B 1 CEMCCTpPC

KonmuecTBo yacos
Ne paznena HaunmenoBanue pasnenos B AynuropHast Breay1.
Ccero
Pa6ora
Pabora
JI | JIP | 113
1 EctecTBeHHas 1 TyMaHUTapHas KyabTyphbl. [lanopama
COBPEMEHHOTO €CTECTBO3HAHUS 12 2 2 8
2 CTpYKTypHBIE YPOBHH OpPraHU3alMl MaTEPUH MUKPO,
MaKpO U Mera MUpBbI 16 2 2 12
3 KopnyckyngpHast 1 KOHTHHyaJIbHasl KOHIETIIIAN OTIH-
CaHUs [IPUPOJIBI 10 2 2 6
4
[IpyHIMIT OTHOCUTENBHOCTH. TEOPUN OTHOCUTENBHOCTH. 10 2 2 6
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5 CHUMMeTpHH TPOCTPAHCTBA-BPEMEHH U 3aKOHBI COXpa-
HeHusl. DyHIaMeHTaJIbHbIE B3aUMOJICHCTBHSI. 10 2 2 6
6 (OCHOBBI XUMUYECKHUX TIPOLIECCOB 12 2 , 8
7 3emitst 1 ee reochepbl 12 2 8
2
8 buonornueckuii ypoBeHb OpraHu3aliui MaTepuu. 14 2 2 8
9 [Ipo6meMb! reneTnku [IpUHITUIIBI SBOTIOITAH, BOCIIPO-
M3BOJICTBA U Pa3BUTHE KHUBBIX CHCTEM 12 2 - 10
Uroro:
108 18 | 16 74
Bcero:
108 18 | 16 74

4.2 Conep:xaHue pa3aesioB U CHUNTIHHBI

Pazgen N1 EcrecTBeHHasi M ryMaHuUTapHasi KyJbTypbl. IlaHopamMa coBpeMEeHHOro ecTeCcTBO3HAHMS
EcTtecTBO3HaHME Kak KOMIDIEKC HayK O mpupope (ecrecTBeHHBIX Hayk).[luddepenmmanus Hayk. MHTErpanus Hayk
I'ymanuTapHsie Hayku. ['ymMaHUTapHO-XYIOKECTBEHHAsI KyJlIbTypa, €€ OCHOBHBIE OTIMYMUS OT HAYYHO-TEXHHUUYECKOM:-
CYOBEKTUBHOCTb 3HAHMS.- HECTPOTHI 00pa3HbIN S3BIK, - BBIICICHUE WHAWBUAYAIbHBIX CBOHCTB M3yYaeMbIX MpeaMe-
TOB, - CIIOKHOCTH (MJIM HEBO3MOXKHOCTH) BepuUKamu U (panbcupukanui. MareMaTHKa Kak SI3bIK €CTECTBO3HAHMUS
[IceBnonayka Kak UMHUTAIMsI HAYYHOU AesTenbHOCTH. OTIUUUTENbHbIE IPU3HAKK TICEBJOHAYKHU: - (hparMeHTapHOCTb
(HGCI/ICTCMHOCTL), - HCKpI/ITI/I‘-ICCKI/Iﬁ moaxXoda K MCXOAHBIM NaHHBIM, - HCBOCIIPUUMYHUBOCTb K KPHUTUKE, - OTCYTCTBUEC
OOIIMX 3aKOHOB, - HEBEPU(UIIUPYEMOCTh W/HIN HepallbCHPUITUPYEMOCTh TICEBIOHAYYHBIX TaHHBIX. MeTomomIorus
Hay4HOro 3HaHus. CBOMCTBAa HAYYHOTO 3HAHUA: DMIIMPUUECKOE U TEOpEeTHYECKOe o3Hanue. Meroasl ['unoresa. Tpe-
0oBaHUS K HaydyHBIM Turore3aMm. Hayunas Teopus. O0nacTe mpuMeHUMOCTH Teopur. [IpuHIm cooTBeTcTBHA. MCcTO-
pust ectectBo3HaHus. [laHOpama cOBpeMEHHOTO €CTeCTBO3HAHMS, TEHACHIIMH PA3BUTHSL.

Pa3znen N2 CTpykTypHbIE YPOBHU OPraHU3aIiH MaTePUU MUKPO, MAKPO H Mera MUPBI.

HenmoctrocTs mpupoabl. CUCTEMHOCTh MPUPOABI. AJTUTUBHBIE CBOMCTBA CHCTEM (aJIUTUBHOCTE). VIHTErpaTuBHBIC
CBOMCTBa cHCTEM (MHTETPATUBHOCTH) . MlepapXudHOCTh MPUPOJHBIX CTPYKTYP KaK OTPaKEHUE CHCTEMHOCTH MPUPO-
JIBI: CTPYKTYPBI JAHHOTO YPOBHS BXOJIAT KaK MOJCUCTEMBI B CTPYKTYpY 00Jiee BEICOKOTO YPOBHS, 00JIa/TAf0IIyI0 HHTE-
TpaTUBHBIMU CBOMcTBamu. Mepapxuyeckue psapl MPUPOIHBIX CHUCTeM. BcereHHas B pa3HBIX MaciuTabax: MHUKpPO-,
Makpo- u Meramup. Kpurepuii ospa3aeneHus: CON3MEPUMOCTD C YEIIOBEKOM (MaKpOMHP) H HECOM3MEPUMOCTh C HUM
(MuKpo- 1 Meramup). OCHOBHBIE CTPYKTYphl MUKPOMHUpA: 3JI€MEHTAPHBIE YaCTHIIbI, aTOMHBIE sIJIpa, aTOMBI, MOJIEKY-
Jibl. OCHOBHBIE CTPYKTYpPbl ME€raMupa: IUIAHEThI, 3BE3/bl, TATAKTUKU. EQUHUIBI U3MEPEHUs PACCTOSIHUM B MeraMupe:
acTpoHoMu4ieckas equHuna (B CollHEYHOH crcTeMe), CBETOBOM IO, Mapcek (MeX3BE3IHBIE U MEKTAIAKTUYECKHE pac-
CTOsIHUA). 3BE3/1a KaKk HeOEeCHOEe TeJIo, B KOTOPOM €CTECTBEHHBIM 00pa30oM MPOUCXOJIUIIM, IPOUCXOJAT UIH ¢ HE00X0-
JUMOCTBIO OYJIyT MPOUCXOAMTH PEAKI[UH TEPMOSJICPHOTO CHHTE3a. ATPUOYTHI IUIAHETHI. ['alaKTUKK — CHUCTEMbI M3
MHJUTHAPJIOB 3BE3MI, CBS3aHHBIX B3aUMHBIM TATOTCHHEM M OOIMM TpoucxokaeHueM. Hama ["anakTuka, e€ 0oCHOBHBIC
xapakrepuctuku. [IpoctpancTBenHbie MacmiTabbl BeenenHoi. Beenennas, MeraraakTuka, pa3sHALA MEXKAY 3TUMHU
NOHATUAMU..CTPYKTYpPhl MUKpPOMHpA. DJIeMEHTapHble YacTuilbl. DyHIaMeHTadbHble YacTULbl. YacTUIBl U aHTHUYa-
ctunbl. Kimaccumkanus sneMeHTapHbIX YacTHIl:.- 10 YYaCTHIO BO B3aMMOJICHCTBUSAX , IO BPEMEHH XKWU3HU. B3anmo-
MPEeBpaIICHHS 3JIEMEHTAPHBIX YacTHll (pacnaibl, POKIeHNUE HOBBIX YaCTHUI] IIPH CTOJIKHOBEHUSX, aHHUTHIIAIMS ). Bo3-
MOXHOCTD JIFOOBIX PEaKITNi dJIeMEHTAPHBIX YaCTHII, HE HAPYIIAIONINX 3aKOHOB COXPAaHEHMsI (JHEPTHH, 3apsAaa  T.1I.).
BemnrecTBo Kak COBOKYITHOCTh KOPITYCKYJIIPHBIX CTPYKTYp. Pa3meps! u Macca sapa B cpaBHEHUH ¢ atoMoM. Konren-
MM KBAaHTOBOM MEXaHWKH.

Pazaen N3 KopnyckyasipHasi 1 KOHTHHYaIbHasi KOHIENIUH ONMCAHUS PUPOIBI.
KopnyckynsipHas 1 KOHTHHyalbHasi KOHLENIUN ONUCAHHSA NPUPOJBI. JMHAMHUYECKHE M CTaTUCTHUYECKUE 3aKOHOMEp-
HOCTH B nipupoae. JleTepMUHU3M Kak Hjest OJTHON MpeaonpeaeaéHHOCTH BeceX OYAyIInNX COOBITHMA
Kputnka xoHUenuuu neTepMUHU3MA OTNHUKYpOM. MexaHu(CTH)UECKHH AeTepMUHM3M. JeTepMHUHUCTCKOE OMHCAaHHE
Mupa: AuHamuueckas teopus. [lpumepsl quHamudeckux teopuid. Onucanue CUCTEM € XaoCOM U OeCIOPSIKOM: CTaTu-

ctrueckas teopusi. OCHOBHBIE MOHATHS cTaTUCTHUYeCKOW Teopuu. [Ipumeps! cTarnctnaeckux teopuil. CoOOTBETCTBHE
5



TUHAMHYECKUX W cTatucThdeckux teopuil. [lopsmok u OGecriopsiiok B mpupone. [lepBolii 3aK0OH TEPMOAMHAMUKH .
[lepBrIit 3aKOH TEPMOAMHAMUKN KaK yTBEP)KIEHHE O HEBO3MOXKHOCTH BEYHOTO ABHUTaTeNs mepBoro pojna. M3ommpo-
BaHHBIE W OTKPBITBIC CHUCTEMBI. BTOpO#l 3aK0H TepMOAMHAMUKH. DHTPOIHWA.. BTOpOH 3aKOH TEpMOAMHAMHKU Kak
TIPUHITUI HApaCTaHUs OCCTIOPSAAKA M pa3pyImICHUS CTPYKTYpP. 3aKOHOMEPHOCTH 3BOJIONNK Ha GoHE BceoOIero pocra
SHTPONHH. DHTPOTHS OTKPHITON CHCTEMBI. TepMOAMHAMUKA KU3HU: JOOBIBAHHUE YIOPSAAOUSHHOCTH M3 OKpYKaromei
cpenbl. Xaoc. Cunepreruka. 3aKOHOMEPHOCTH camoopranu3auu. [I[puHIUIE YHUBEPCATBHOTO SBOTIOLMOHI3MA

Pazngen N4 [Ipunuun oTHOCHTEIbHOCTH. TeOpHN OTHOCHTETLHOCTH.

[Mpunnun otHocutenbHOoCcTH ["amuies. [IpuHIMI oTHOCHTENBHOCTH (NIEPBBIN MOCTYNAT DHHINTEHHA): 3aKOHBI IPUPO-
Il MHBapUAHTHBI OTHOCHUTENFHO CMEHBI CHCTEMBI OTCYETA. VMIHBApMAHTHOCTH CKOPOCTH CBeTa (BTOPOW MOCTYJAT
OnnHmTeiina). [Toctynarel DiHIITEHA KaK MPOSBICHUE CUMMETPUN MPOCTPaHCTBA M BpeMeHH. OCHOBHBIC PEIsTH-
BHUCTCKHE A(PPEKTH (CIEACTBHUS U3 TOCTYIATOB DWHINTEWHA): - OTHOCUTEIEHOCTh OJJHOBPEMEHHOCTH, - OTHOCHUTEIb-
HOCTH PacCTOSHUH (PEISITHBUCTCKOE COKpAIIEHNE IHH), OTHOCHTEIHHOCTh MTPOMEKYTKOB BPEMEHH (PETSTHBHCTCKOE
3aMe/JICHHE BPEMEHH), - HHBAPHAaHTHOCTH MPOCTPAHCTBEHHO-BPEMEHHOTO MHTEPBAJIa MEKAY COOBITUSMH, - HHBApH-
AHTHOCTH MPUYHHHO-CIIEICTBEHHBIX CBSI3€H, - €IMHCTBO MPOCTPAHCTBA-BPEMEHH, - IKBUBAJICHTHOCTh MacChl U DHEP-
run. CootBercTBre CTO M Ki1accuueckol MEXaHUKH: HX MPEACKa3aHus COBIAJAIOT MPH MaJbIX CKOPOCTSAX JBHKEHHS
(ropaszmo mMeHsbIIe ckopocTH cBeTa).O01Iast Teoprs OTHOCUTEIBHOCTH: pacpOCTpaHEHNE IPUHIIUTIA OTHOCUTEILHOCTH
Ha HEWHEPIHAIbHBIE CUCTEMBI OTcUeTa. | [pUHINT 3KBUBaJICHTHOCTH: YCKOPEHHOE JBIDKEHUE HEOTIMIYNMO HHUKAKUMHU
HU3MCPCHUAMU OT IOKOS B I'paBUTAlIMOHHOM II0JIC. Bz3aumocBs3b MaTepru U NPOCTPAHCTBA-BPECMCHU: MAaTCPHUAJILHBIC
TeJa U3MEHSIOT T€OMETPHUIO MTPOCTPAHCTBA-BPEMEHH, KOTOPAs OMpPEIeNsIeT XapakTep JBIKEHHS MaTepHAIbHBIX Tl
CootBerctBe OTO u KiaccMyeckol MEXaHMKH: UX IMPEACKa3aHHWs COBHANAIOT B CIaOBIX TPaBUTAIMOHHBIX TMOJISIX.
OMmupuueckue aokazareiabctBa OTO: - OTKIOHEHHE CBETOBBIX Jiyuel BOiu3u ColHIa, - 3aMeIJICHHE BpEMEHH B Tpa-
BHUTAIIMOHHOM IIOJIE, - CMEIIEHUE MTePUTeINeB TUTAHETHBIX OpPOUT.

Pa3znen N5 CuMMeTpun npocTpaHCTBa-BpeMEHHU U 3aKOHBI cOXpaHeHHusl. @yHIaMeHTaJIbHbIEe B3aMO-
nelcTBUA

ITonsiTue CUMMCETPHUU B €CTCCTBO3HAHHNU: MHBAPHUAHTHOCTL OTHOCHUTCJIIBHO TCX WMJIM HMHBIX HpGO6p330BaHHI>'I.
Hapymensbie (HemomHbIe CHMMETPHH). DBOIONHS KaK [EM0YKa HapyImieHn cuMMeTpun. [Ipocrefimme cumMmMeTpun:-
OJTHOPOJHOCTD, - U30TPONMHOCTh . CHMMETPHUH NMPOCTPAHCTBA U BPEMEHM:- OJHOPOJHOCTh MPOCTPAHCTBA:- OJHOPOJ-
HOCTb BPEMEHH, - U30TPOIHOCTH MPOCTPAHCTBA. AHU30TPONHOCTh BpeMeHU. Ctpena BpemeHu. Teopema Hétep kax
o011ee yTBEp)KACHHE O B3aUMOCBSI3M CHMMETPHI C 3aKOHAMH COXPAaHEHHUs. 3aKOH COXPaHEHUs SHEPTUHU KaK CJIEICTBHE
OJTHOPOJIHOCTH BPEMEHM. 3aKOH COXPaHEHHUS HMITyJbca (KOJMYEeCTBAa MOCTYMNATEIbHOTO ABI)KEHHS) KaK CIEJICTBHE
OJTHOPOJIHOCTH MPOCTPAHCTBA. 3aKOH COXpaHEHHsS MOMEHTa MMITyJbca (KOJIMYECTBa BPAIATEbHOTO JIBUKEHHSA) KaK
CJIEJICTBUE U30TPOIHOCTU MpOCTpaHCcTBa. B3aumoseiicteue. bnuskoaeiicteue. JansHonencreue. [IpuHnun Bo3pacra-
HUS SHTponuHU. Pa3BuTre MpencTaBiIeHnit 0 B3aUMOJICHCTBUH: TIPEACTaBIeHISI APUCTOTENS O B3aUMOJEHCTBUH, MeXa-
HUYECKasi KapTUHA MHpPa -- BOZHUKHOBEHHE KOHLENLNH B3aUMOAEHCTBHS, OTKPHITHE (PYyHAAMEHTAIBHOTO B3aUMO/ICH-
CTBHS, IPUHATHE KOHLENINN JAIbHOJEHCTBUS, ICKTPOMAarHUTHAs KapTHHA MHpa - - OTKPbITHE BTOPOro ¢pyHaaMeH-
TaJBHOTO B3aUMOJICHCTBUS, BO3BPAT K KOHUENLUH OJIM3KOJAEHCTBUSL. MTOJICBOM MEXaHU3M IepeJadn B3auMOACHCTBUH .
CoBpemeHHas HayyHast KapTUHA MUPA: - YeThIpe (hyHIaMEHTaIbHBIX B3aUMOACHCTBHS.

Pa3znen N6 OcHOBBI XMMHYECKUX MPOIECCOB
Atom. Uzotomnbl. HeBO3MOXKHOCTh KIaCCHYECKOIO OIMCAHMUS ITOBEACHHUS JJIEKTPOHOB B aroMme. [IMCKPETHOCTD 3JIeK-
TPOHHBIX COCTOSIHMI B arome. OpraHu3aiius 3JIEKTPOHHBIX COCTOSIHMH aTOMa B 3JIEKTPOHHBIE 000j104Ku. [lepexombl
3JIEKTPOHOB MEXy 3JIEKTPOHHBIMH COCTOSIHUSIMU KaK OCHOBHBIC aTOMHBIC MPOLECCHI (BO30YXKIACHUE U MOHU3ALIHS)
Xumuyeckuit 3nemenT. Monekyna. Bemecta: mpocTeie U clnoxHbie (coenauHeHus). [IoHsATHE 0 Ka4eCTBEHHOM U KO-
JIMYECTBEHHOM COCTaBE BellecTBa. XMMHUYECKUE Mpolecchl. PeakmnmnoHHas crnocoOHOCTh BemiecTB. Karamm3aTopsl.
buokaranuzarops! (pepments). [lomumepsr. .MoHoMepbl CTpyKTypHask XUMHUSL.

Paznen N7 3emist u ee reocdepsnl
BHyTpeHHee cTpoeHHe U MCTOPHS Te0JIOTHYECKOTro pa3BuTHs 3eMin. COBpeMEeHHbIe KOHIICTIIIUM Pa3BUTHS reocdep-
HBIX obonouek. Jlurocdepa kak abmoTHUecKas OCHOBA YKU3HU. DKOJOrMYecKHe (QYHKIUH JUTOChEphl: pecypcHas,
reoJuHaMHuecKas, reousrka-reoxumuueckas. ['eorpaduueckas 00oa0uka 3eMIH.



Pa3nen N8 Buosiornyeckuii ypoBeHb Opranu3aniu MaTepHuu.
OcobeHHOCTH OUOIOTHYECKOr0 YPOBHS OpraHU3aIii MaTeprd. MHOrooOpasue )HUBBIX OPraHU3MOB - OCHOBa OpTaHU-
3ai U yCTOWYMBOCTH Omocdeprl.. UenoBek: (u3nosorus, 370pOBEE, SMOIHH, TBOPUYECTBO, pabOTOCIIOCOOHOCTD.
buosTtnka, genosek, onocdepa u KOCMUIECKUAE TTAKITEL.

Paznen N9 IIpo6iiembl reHeTuku. IIpMHIMIBI YBOIIONHHA, BOCIIPOU3BOACTBA H Pa3BUTHE KUBBIX CHCTEM
[IpoGsemb! reneTrku ['eHeTrka U 3BoMIONUS [IpHHIUIIBI 3BOIOIMK, BOCIIPOU3BOJICTBA U Pa3BUTHE JKUBBIX CHUCTEM.
HeoOparumocts BpeMenu. CamoopraHu3aiys B )KUBOH 1 HexuBoi ripupoae. Hoocdepa. [IpuHIunsl yHUBEpCaILHOTO
SBOJIIOIMOHU3MA; TTyTh K €IMHON KYJIbTYpE.

4.3 JlaGopaTopHbIe 3aHATHUSA

No zanstust | Ne pazgena Tema Kox-Bo
4acoB
1 1 EctecTBeHHas 1 rymMaHuTapHas KylasTypbl. [lanHopama coBpeMeHHOTO ecTe- 2
CTBO3HAHMS
2 2 CTpyKTYypHBIE YPOBHH OPraHU3ALIMH MaTEPUH MUKPO, MaKpO U Mera MUpEI 2
3 3 KopryckynsipHasi 1 KOHTHHYaIbHAs! KOHIETIIWY ONHCAHNS PUPOJIBI
4 4 [IpyHIKI OTHOCUTENHHOCTH. TEOPHH OTHOCUTEIHHOCTH.
5 5.
CuMMeTpur IPOCTPAHCTBA-BPEMEHHU U 3aKOHBI COXpaHeHUs. DyHIaMeH- 2
TanbHbIC B3aUMOACHCTBHSI
6 6 OCHOBBI XUMHUECKHUX MPOLIECCOB 4
7 7. 3emitst u ee reocdepsl 4
8 8 buonornyeckuit ypoBeHb OpraHn3allii MaTepHH. 6
9 9 -
[IpoOnemsl reneTrku [IprHIMITEL HBOTIONNH, BOCIIPOU3BOJICTBA U PA3BUTHE
PKUBBIX CHCTEM
roro: 24

5 Y4eOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCHATIINHBI

5.1 OcHoBHas UTEpaTypa

1. Kupun, U. I'. Konnenuun coBpeMEeHHOTO €CTeCTBO3HAHUS [DeKTpoHHbIN pecype] : Kypce nekuuii / U. I'. Kupus;
M-Bo oOpa3oBanus u Hayku Poc. @eneparun, @eaep. roc. 0r0pkeT. 00pa3oBar. yUpexJAeHUE BhICII. Tpod. oOpa3oBa-
uust "OpeHOypr. Toc. HH-T MeHePKMEHTA" .- 3-€ U371., UCIIP. U JIOTL. - DIEKTPOH. TekcToBbie aaH. (1 ¢aitn: 17684 Kb). -
Openodypr : OTMM, 2015. - 3ar. ¢ tut. 5kpana. -Adobe Acrobat Reader 5.0

5.2 JlonoJHUTEIbHAS JIUTEPATYpPa

1. Kupun, U. I'. OcHoBBI KOHIEMNIMI coBpeMeHHOro ectectBo3Hanus / M. I'. Kupun, H. A. Manakos, A. I'. Uer-
BepHuKoBa; M-Bo oOpa3oBanus u Hayku Poc. ®enepaunn, Oenep. roc. OropxeT. 00pa3oBaT. yupeKaeHUe BbICII. 00pa-
3oBarms "OpenOypr. roc. yH-T". - Operbypr : OI'Y, 2017. - 135 c. - DnekTpoHHEIH pecypc. - Pexxum moctyma:
http://artlib.osu.ru/web/books/metod_all/35392_20170310.pdf

2. TDyceiixanoB M. K. Konnenmuu coppemenHoro ectectBo3Hanus : yueOHuk / M. K. I'ycetixanos, O. I1. Pamxa6os. -
M. : lammkoB, 2012 - 540 c.

5.3 Ilepuoauyeckue u3IaHus
1. XKypnan [Ipupona



http://artlib.osu.ru/web/books/metod_all/35392_20170310.pdf

5.4 UnTepHeT-pecypchbl

KOHLIGHI_II/II/I COBpPCMCHHOTI'O €CTCCTBO3HAHUA - 00-

1 www.fpt.com/va .
a30BATCJIbHBIN MMOPTAJI ByBLI Poccun

2 www.allbest Co103 00pa30BaTENbHBIX CAUTOB
«Poccuiickoe oOpa3oBanue» DeaepanbHbIil Mop-
3 www.edu A

A KOHHGHHI/II/I COBPEMCHHOI'O €CTCCTBO3HAHM.
4 |http://teachpro.ru/course2d.aspx&idc=15040 MyJIbTHMeIHiiHbIE HHTEPAKTHBHbIE 00YHAIOLIHe
IpOrpaMMbl

5.5 IlporpammHoe obOecnedeHue, npodeccuoHajbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIPaBOYHbIE CHCTEMbI COBPEMEHHbIX MH(OPMAIMOHHBIX TEXHOJIOTHIi

1. Onepaunonnas cucrema PEJ[ OC.

2. INaker oducHbIx npunoxenuii «MoitOdpuc ObpazoBanue»

3. Jlost pabothl ¢ pecypcamu MuTepHeT - BeO-Opaysep SAumexc https://yandex.rul.

4. TAPAHT Ilnardopma F1 [DnexTpoHHBIH pecypc]: cipaBouHO-TIpaBoBas cucrteMa. / PazpaboTunk
OOO HIIIT «I"APAHT-Cepsuc», 119992, Mocksa, BopobseBbl ropsl, MI'Y, [1990-2026]. — Pexum mocty-
na B cetu OI'Y - http://garant.net.osu.ru.

5. ABTOMaTH3MpOBaHHAs MHTEpaKTUBHas cucrema cereBoro tectupoBanus - AUCCT (3aperucrpu-
poana B POCIIATEHT, CBuuerenbcTBO 0 TIOCYJAapCTBEHHOM perucTpanuu nporpammel mis OBM
Ne2011610456, npaBoobnanarens — OpeHOYPrckuid TOCYIapCTBEHHBIN YHHBEPCUTET), PEXKHM JOCTyMa -

http://aist.osu.ru.

6 MaTtepuajJIbHO-TEXHHYECKOE O0ecnevyeHue THCIHIIINHbI

VY4eOHble ayAUTOpUU JUIsl IPOBEACHUS 3aHATHH JIEKLIMOHHOIO TUIA, CEMHUHAPCKOIro TUNA, JUIs Ipo-
BEJICHUS TPYIIOBBIX U MHJIMBUIYaJIbHBIX KOHCYJIbTALMNA, TEKYILIErO0 KOHTPOJIS U MPOMEKYTOUHOM arTecTa-
U,

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH YYEHUYECKON MeOenn, TEXHUYECKUMHU CPeJCTBaMH 00y4deHus,
CIIy>KalllUMU /17151 IPEJCTaBJIeHNs yueOHO! nHpopMauu O0JIbIION ayAUTOPHH.

[Tomemenue i caMOCTOATENHLHON PaOOThI O0YUYAIOIMIUXCS OCHAIICHBI KOMIBIOTEPHON TEXHHKOM,
noakiIoueHHo Kk certu "VHTepHer", M obecrneueHHWEM JOCTyNna B AJIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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