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1 Heanb 1 321244 U3yUYeHU S TUCHUILIMHBI

ens wu3ydeHUs OUCHUILIMHBI — (QOPMHUPOBAHUE CIEIUATUCTA HWMEIOIIETO IIEJIOCTHOE
MPEACTABIICHUE O TMPOLECCaX M SBICHUAX, MPOUCXOMSAIIMX B JKUBOM M HEXKUBOW NPUPOJIE;
MMOHUMAIOIIETO BO3MOKHOCTH COBPEMEHHBIX HAyYHBIX METOJIOB MO3HAHHUS; YMEIOIIETO HUCMOJb30BaTh
Hay4YHbIE METOJbl MO3HAHMS, KOTOPHIE CTABUT IOCTOSSHHO MEHSIOLIMKCS MHpP; MPEACTABIISIIOLIECTO
00IIyI0 COBPEMEHHYIO €CTECTBEHHOHAYYHYIO KapTHHY MHUpa.

3amauy JUCLUILIMHEI:

- dbopMHpOBaHHE  MPEJACTaBICHUH O  KIIOYEBBIX  OCOOCHHOCTSAX  CTpaTerui
€CTECTBEHHOHAYYHOI'O MBIIICHUS;

- MMOHUMaHUE CTYJECHTAMH CYIIHOCTH TPAHCIAMCUUIUIMHAPHBIX U MEXKAUCHUTUIMHAPHBIX
CBSI3€M M HJIEW M BAXXHEHIIMX €CTECTBEHHOHAYYHBIX KOHILIEINIHNM, JISKANX B OCHOBE COBPEMEHHOIO
€CTECTBO3HAHMS,

- dbopMUpOBaHHE TIPEJACTABICHUA O CMEHE THUIIOB HAy4YHOU paIlMOHAIBHOCTH, O
PEBOJIIOIUAX B €CTECTBO3HAHMM M CMEHE HAay4YHBIX MapaJurM KakK KIIOYEBBIX ATAllOB Pa3BUTHUS
€CTEeCTBO3HAHMSI,

- MOHUMAaHWE CIEeUU(PUKA €CTECTBEHHOHAYYHOTO M TYMaHHTApHOTO KOMIIOHCHTOB
KYJIBTYpBI, €€ CBSI3el C 0COOCHHOCTSIMU MBIIIJICHUN;

- CO3/IaHME MPEANOCHUIOK JUIi Pa3BUTHS  3aJIOKEHHOIO B KaXJIOM  YEJOBEKE
WHTEIICKTYaTbHOTO IMOTCHIINAJIA, CIIOCOOCTBYIOIIETO MPO(ecCHOHATEHOMY U IMYHOCTHOMY POCTY.

2 MecTo aucuumianHel B crpykrype OITIOITBO

Jucuumnmuna b1.6.13 «EcTtecTBeHHOHayyHas KapTHHa MHMpa» OTHOCUTCA K 0a30BOH yacTu
y4eOHOro IJIaHa.

JucuuiuinHa u3ydaercs Ha 2 Kypcee, B 3 cemecTpe.

Jns u3ydeHus AUCLHUIUIMHBI TpeOyercs: U3ydyeHHe AMCUUIUIMH 0a30BOH 4YacTH y4yeOHOTro
IUlaHA, a TaKXe JAUCUUIUIMH BapHMAaTUBHOW YacTH y4eOHOro IUlaHa M JUCHMIUIMH IO BBIOOpPY
CTY/ICHTOB.

OcBoeHMe JaHHOW JAUCUUIUIMHBI TaKXKe HEOO0XOAUMO JJs MPOXOXKICHHs Yy4yeOHOW W
IPOU3BOJCTBEHHON IPAKTUK, TOATOTOBKH CTYIE€HTOB K TOCYJapCTBEHHON UTOrOBOM aTTeCTal|H.

Nzyuennto nucuummabl b1.6.13 «EcTecTBeHHOHayuHass KapTUHA MHUPa» MPEIIECTBYET
OCBOEHUE NUCUUIUINH (MTPAKTHK):

b1.5.10 Bo3pactHas anaToMusi, pU3HOIOTHUs U OCHOBBI BaJICOJIOTUH;

b1.b.11 OcHOBBI MEINIIMHCKUX 3HAHUM.

OcBoenne guciumuinHel bl.b.13  «EcrecTBeHHOHay4yHass KapTUHAa MHUpPa»  SBISETCA
HE00XO0AUMOW OCHOBOM JIJIs1 TOCIIEAYIOIIEr0 U3yYeHHs! JUCIUIUIMH (ITPAKTHUK):

b1.b.1 ®unocodus.

Ob6nacte npodeccnoHaIbHOM 1eATEIHOCTH, HA KOTOPYIO OPUEHTUPYET TUCIMITIIMHA
«EcTecTBeHHOHay4YHass KapTHHA MHpay, BKIIOUAET: 00pa3oBaHue, COLMAIBbHYIO chepy, KyabTypy.

OcBoeHME  JIUCHUIUIMHBI ~TOTOBUT K  paboTre CcO  CIHEAYIOUMMH  OObEKTaMH
npodeccnoHaNIbHOM e TEIbHOCTH:

- o0y4eHwue;

BOCIIUTAHHC,

pa3BHTHE;

MIPOCBEIIICHHE;
- 00pa3oBaTelIbHBIC CHCTEMBI.

B npomecce u3ydyeHus NUCHUILIMHBI CTYJEHT TOTOBUTCS K BUIaM HpoQecCHOoHaTbHOM
JeSITeTbHOCTH U pelleHuto npodeccuoHanbHbIX 3a1a4, npeaycMorpeHHbx @I'OC BO u yueOHbIM
IUTAHOM.

3 TpeGoBaHus K pe3yjbTATaM OCBOEHHSI U CHUMIUHBI

[Ipouiecc m3ydeHHs NUCUUIUIMHBI HampaBlieH Ha (OPMUPOBAHHME KOMIIETEHUIUH U TPYAOBBIX
dbyHkuii  (mpodeccuonanbHbt  cTanmapT llemaror (memarormdeckas AeSITEIBHOCTH B cdepe
JIOIIKOJILHOTO, HA4daJhbHOTO OOINEero, OCHOBHOTO OOIIEro, CpemaHero oomero oOpa3oBaHMS)
(BocmiuTaTeNb, YUUTENh), YTBEPKACH MPUKa3oM MUHHCTEPCTBA TpyJa U COLUANbHON 3ammThl Ne544H
ot 18.10.2013).
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BrinyckHuK g0MKeH 001a1aTh CISAYIONIMMEU 00IeKyIbTypHbIMU KoMmiieTeHusiMu (OK):

OK-1. criocoOHOCTHIO HCOJIB30BATH OCHOBbI (PUI0CO(PCKUX U COUOTYMAHNUTAPHBIX 3HAHUM
nJis1 GopMHUPOBAHNSI HAYYHOT0 MUPOBO33PEHUSA

OK-1 crioco6HOCThIO
HCIOJIb30BaTh OCHOBBI
dbunocodckux u
COLIMOTYMaHUTAPHBIX 3HAHUHT IS
(bopMHpOBaHUS HAYIHOTO
MHUPOBO33PEHUS

3HATH:
- OCHOBHBI€ 3Tallbl Pa3BUTHS €CTECTBO3HAHUS U OCOOEHHOCTH
COBPEMEHHOI'0 €CTECTBO3HAHU;

- 0COOCHHOCTH €CTECTBEHHOHAYYHOI U r'yMaHUTapHON
COCTABJISIOIIEN KYJIbTYpHI;

- CTPYKTYpPY, YPOBHHU M METO/bI HAYYHOI'O I03HAHUS;

YMETh:

- IPEJCTABJIATH 3HAHUS KaK CUCTEMY JIOTUYECKH CBSA3AHHBIX
OOIIMX U CHEelHaIbHbIX MOJI0KEHUH HayK;

- IPUMCHATDH IMOJTYYCHHBIC 3HAHUA U OICPUPOBATHL UMU B
IIOBCEIHEBHOM JKU3HH;

- 00OCHOBBIBAaTh POJIb U MECTO €CTECTBO3HAHUS B pa3BUTUU
KYJIBTYDBI;

BJIAJIETh:

- HaBbIKAMHM €CTECTBEHHOHAYYHOI'O0 MBIIIJICHUS M CIIOCO0aMu
HAay4YHOI'O IO3HAHUA MHUpA U IPUMCHATH IIOJIYUYCHHBIC 3HAHUA B
npodeCCHOHATILHOM /1eATEIbHOCTH;- HaBbIKAMH ITOMCKa, coopa,
CHCTEMaTH3alllY U aHaIu3a WH(OPMAIMK IO UCTOPUU PA3BUTHUS
€CTECTBO3HAHUS.

OK-3. cnnoco0HOCTBIO HCII0JIb30BATh €CTECTBEHHOHAYYHbIEe 1 MaTeMaTH4YeCKHe 3HAHUSA 1JIA
OPUEHTHPOBAHMS B COBPEMEHHOM HH(OPMALMOHHOM MPOCTPAHCTBE

OK-3 crmocoOHOCTEIO
HCIIOJIB30BAaTh
CCTeCTBCHHOHayLIHLIC nu
MaTeMaTHYeCKUEe 3HAHUS IS
OpI/IeHTI/IpOBaHI/Iﬂ B COBpeMeHHOM
MH(OPMALIMOHHOM IIPOCTPAHCTBE

3HATh:
- KOCMOJIOTHYECKHE  MOJENH  MPOUCXOXKACHUS U
IBOJIIONMHU BeceneHHo;

- KOPIYCKYJISIPHYIO ¥ KOHTHHYAIBHYIO TPAJAHWIHIO B
OTIMCaHUH TIPUPOJIBL;

- COBPEMEHHOE TMPEJCTAaBICHUE O CTPOCHUHM BceraeHHoM,
ranaktuk, CONHEYHOW CHCTeMBbI, 3Be€3[ U JAPYrux
KOCMHMYECKUX O0BHEKTOB;

- OCHOBHBIE MOJIOKEHMSI yueHHst o Ouocdepe;

- 0OCOOCHHOCTH  OHMOJOTHYECKOTO  YPOBHA  OpraHU3aluU
MaTepHUH, THUIIOTE3bl MPOUCXONKIACHUS KU3HU, BaKHEHIIIHEC
MIPUHIIUITB OUOJIOTHYECKOM IBOJIOIUY;

- UepapXHI0 AJIEMEHTOB MaTepUU OT MUKPOMHPA IO MAKPO

- U MErammpa;

- B3aUMOCBSI3b MEXKIY buznyecKkumH,
XUMHUYECKMMHU U OMOJIOTMYECKUMHU IPOLIecCaMH;
- IIPUHIUIIBI CHUCTEMAaTHUKH YKHUBBIX OpraHU3MOB,

Ouosiornyeckoe pasHooOpa3ve M ero pojib B COXPaHEHHU
yCTOHYMBOCTH OHOChEpPDI;

YMETb:

- OPHEHTUPOBATHCS B COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX HCCIEAOBAHUAX U KPUTHUYECKU
OLIEHUBATh TOJYYEHHYIO M3 pa3HbIX HCTOYHUKOB
MH(OPMALIMIO €CTECTBEHHOHAYYHOTO COJEp)KaHUs, ee
COOTBETCTBHE HOpPMAaM HAay4YHOH JOCTOBEPHOCTH U
00BEKTUBHOCTH;

- TPaMOTHO  KOMMEHTHpPOBaTb  OCHOBHOE  COJEp)KaHUE
KOHKPETHBIX HAy4yHBIX TEOPUH U  OCHOBOIIOJIATAIOIINX
HAy4YHBIX KOHIIETILUH;

BIIA/IETh:

- HaBBIKAaMH €CTECTBEHHOHAYYHOTO MBIIUICHUST |
crocobaMy HayyHOTrO TIO3HaHMSI MHpa M TMPUMEHATh
MIOJTyYCHHbIEC 3HAHUS B MPO()ECCHOHAIBHONW JIEATEIIbHOCTH;-

n
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HaBBIKAMHU TIOMCKA M aHAIN3a UHPOPMALIUU O Pa3BUTUHU
CCTCCTBCHHOHAYYHOT'O 3HAHHWA U UCIIOJIb30BAHHUC €TI0 B
o0OpasoBarenbHON U TPO(HECCHOHATLHOM JACSITEIIBHOCTH.

4. O0beM TMCHMILINHBI M BUABI yUeOHOI padoThI

Bcero Tperuit

Bun yaeOHOM paboThI JacoB ceMecTp
KonTakTHas padora (Bcero) 36 36
Jlexuun 18 18
[IpakTuueckue 18 18
CamocrosiTesibHas padoTa (Bcero) 36 36
Buabl npoMeKyTOYHOM aTTecTaunu
3auer +
OO0masi Tpy10€eMKOCTb Yachl 72 72
OO0masi Tpy10€eMKOCTh 3a4eTHbIE eIUHUIIbI 2 2

o) Conep:xaHue TMCUMILTHHBI

51 Coaep:xxanue moayJiel IMCHUILINHBI

Coaepsxanue MoayJieii 1M CUMIIJIMHBI

Moayas 1. Beenenue B pustocopuio HayKu:

[lonarue Hayku. Crneunduka HaydHOro 3HAHHUS. DOMIOUPUYECKUH M TEOPETUYECKUN YPOBHH
Hayku. EcrecTBeHHOHay4Hasi 1 TyMaHuUTapHas KyabTypbl. Hayunsnii meron. Kimaccudukamnmst HaydHBIX
METOJIOB.

Bo3nukHOBEeHHE HAyKH, ATarbl ee pa3BuTus. Crnenndurka HaAyYHOTO MO3HAHUA (HAYYHOTO 3HAHMS
U METOJIOB €ro IOJYy4eHHs) IO CPaBHEHHIO C JPYyrdMHU BuJaMu mo3HaHus. Kiaccuueckuit upean
HayqHOCTH U ero (Gopmbl. OGOCHOBAHHOCTD, JJOKA3aTEIbHOCTh, HHTEPCYOBEKTUBHAS MPOBEPSIEMOCTH,
CHUCTEMHOCTh Hay4yHoro 3Hanus. Juddepenumanus Hayk. OHTOIOrHYECKOE OCHOBaHUE: pa3HOOOpasue
GopM JBIXKEHUS U BHJIOB MaTepuu. ['HOCEOJIOrMYECKOE OCHOBAHME: MpPEIMETHBIH, abCTpakTHBIN
xapaktep o00bekToB Hayku. ColualbHOE€ OCHOBaHHE: OOIIECTBEHHOE pas3jelieHHe Tpyaa.
MeTtoiooruyeckoe OCHOBaHUE: CleUu(PUUHOCT, METOAOB. EcTecTBEHHOHaydyHas M TI'yMaHUTapHas
KyJabTypbl. Punocodus u KoHKpeTHbIE HayKH. PUiIocopus Kak HEOThEMIEMbIH KOMIOHEHT KOHKPETHBIX
Hayk. [Ipo0nema nHTErpanuu U eIUHCTBA HAYKH.

Hayka kak no3HaBaTelbHas [EATEIBHOCTh M COLMAIbHBIA HMHCTUTYT. CTpyKTypa Hay4qHOU
JIEATEIbHOCTH, €€ LeJIb U CpeACTBA. Mneansl M HOPMBI HayYHOM NAEATEIBHOCTH, UX HCTOPUYECKUU
xapakTep. BHYTpeHHSS CTpyKTypa INO3HABaTEJIbHBIX HAEAJIOB U HOPM HCCIIEAOBaHHS: OOBSICHEHUS U
OINMCAHUS, JOKA3aTeIbHOCTH U 00OCHOBAHHOCTH 3HAHMUS, TOCTPOEHHUS U OPraHU3alMK 3HAHHUSL.

Oynkiun Haykd. [lozHaBaTenbHass (YHKIMS HayKHM. YHUBEpCalIbHBIM XapakTep HAay4yHOTO
no3HaHus. HaydHsle 3HaHUS B CTPYKTYpE 4EIIOBEUECKON AEATEIbHOCTH.

Pa3BuTre Hayku u Hay4Has peBoitonusa. Hayunas peBoonns Kak U3MEHEHHE PAllMOHAIBHOCTH.
Hcropuueckue  TUIBI  pAallMOHAIBHOCTH:  KJIACCHUYECKas  PAlMOHAIBHOCTb,  HEKJIACCHYECKas
PalMOHAIBHOCTD, TIOCTHEKIIACCUYECKAs PALlMOHAIIBHOCTD.

Hayunbie mpo6iieMbl Kak pe3ysbTaT COUAIbHO-UCTOPUUECKON MPAKTUKU U BHYTPEHHEW JIOTMKHU
pa3BUTHS HayKd. THUIOJOrMS HAYYHBIX NpoOieM: NpoOJIeMbl, CBSI3aHHBIE C BBISIBJICHHEM HOBBIX
SMIUPHUUYECKUX (PAKTOB M 3aKOHOMEPHOCTEH; MpOOJIeMbl, CBA3aHHBIE C CO3/IaHUEM HOBBIX CPEJICTB
no3HaHusi  (YCTAaHOBOK, MNpHUOOPOB, METOJOB); MpOOJIEMBI, CBA3aHHbIE C  pPa3BepTHIBAHUEM
TEOPETUYECKOI0 COAEpPM AHUS HCXOAHBIX IPUHLHUIIOB; MPOOJIEMbI, CBS3aHHBIE C B3aMMOJEICTBHEM
pa3IMYHBIX HAyYHBIX TEOpHUH; (QyHAaMEHTaJbHBbIE MPOOJIEMBl, 3aTparuBalollie€ MHUPOBO33PEHUE;
KOMILJIEKCHBIE TIPOOJIEMBI.

DBOJTIONHS HAYYHOTO MeTo/1a. Merononorus Apucrotens, [ anumes, DWHIITeHAa KaK OTpaKeHUE
HaTyp(duIocopckoro, MeXaHUCTHUYECKOTO, KBAHTOBO-IIOJIEBOTO OIMCAaHMA HEXUBOW mnpupoabl. Poinb
JIOTUKUA M WHTYMLIMM B TMO3HaHMM. MaTemaTuka Kak s3bIK Hayku. OTHOCUTENIBHOCTh U a0COJIIOTHOCTD
€CTECTBEHHOHAYUYHBIX 3HaHUI. CTpyKTypa COBPEMEHHOI'O €CTECTBO3HAHUA. OCHOBHBIE dTallbl Pa3BUTHUS
¢busznyecKkol KapTHUHBI MHpa: MeXaHMuYecKas KapTHMHAa MHpa; DSJIEKTPOMarHUTHas KapTHHA MHpa;
pesomonus B ¢usnke Ha pydexe XIX—XX BB.; OCHOBHBIE YEPTHl COBPEMEHHON (hU3NYECKON KapTHUHBI
MHpa; HE3aBEPIIEHHOCTh €MHON HAYIHOW KapTHHBI MUpa. HayuHas kapTuHA MHpa Kak crienuduaeckuit
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KOMIIOHEHT HAyYHOTO 3HaHMSI, KaK MHTETPaJIbHBIA 00pa3 AeMCTBUTEIHLHOCTH; €€ CTPYKTYpa U (PYHKIIHH.

YacTHOHay4YHbIE KApTUHBI MUpa: PU3NYECKas, XUMHUECKas, aCTPOHOMHYECKasi U OMoJiornyeckas
u 1p. Ponb ecrecTBo3HaHUs B GOPMUPOBAHUH HAYYHOU KAPTUHBI MUPA.

Monayab 2. YUacTHbIe BONPOCHI COBPEMEHHOT0 €CTECTBO3HAHUSA:

BosnuknoBenne ¢uszuku. OcobeHHOCTH (pu3uku Kak (QyHIaMEHTAIhHOW Hayku. B3anMocBssb
(GU3UKU C IPYruMHU HayKaMH €CTECTBO3HAHMUS.

[TonsTue gusnveckoir KapTUHBI MUpa. MexaHucTuyeckass KapTUHa MUpa ee npuHIunbl. Bruazg I
lamunes, U. Kennepa, X. I'tolirenca, Y. HeroTOHa B CO31aHNE MEXaHUCTUYECKOM KapTUHBI MUPA.

OnexkrpomarauTHas kaptuHa (OMKM) mupa u ee npuniunsl. Bkinag M. @apanes u Jx.
Makcgenna B coznanue OMKM.

KBanToBo-nonesas kaptuHa mupa (KIIKM): usmeHeHue npeacTaBieHuil 0 MPUUYMHHOCTH, POJIH
HaOJro1aTess, MaTepun, BpEMEHH U IPOCTPAHCTBE.

XapakTepuctuka Metona (usmueckoro mno3Hanug. dusmka Kak mnepBas chHOpMHUPOBABILASCS
OIbITHAs HayKa.

[IpoGnema nBuxkeHHs B HaydyHOM 3HaHMM. KoHUENuuu AambHOIEHCTBUS U OJIM3KOJEHCTBUS.
SBnenuss gudpakumu W uHTEpdepeHurn cBeToBbIX BoONMH. (Co34aHHME KBAaHTOBOW MEXaHHMKH.
Kopnyckynspao-posHoBoit nayanusm Jlyn ne bpoing. [lpuHmun JomoJHUTEIBHOCTH, TPUHIIUIL
HEOIpeaeIeHHOCTE!, (PyHIaMEeHTaIbHbIE BU/IbI B3aMMO/ICHCTBHSI, KBAHTOBAsI CTATUCTHKA.

®opMupoBaHue XxuMuu Kak Hayku. Bkian P. boins, A. JlaByasse, U. Puxtepa, K. IIpycra, [{x.
JManbrona, A. ABoraapo B pa3BUTHE XUMHHU

YyeHue o cocraBe BEIIECTB, MOHATHE XHMMHUUYECKOIO 3JIEMEHTa, XMMHYECKOTO COEIWHEHHS,
nonumepa. [lepuoanueckas tadbnuua xumuueckux 3iaemenToB 1. . Menneneesa.

[loHsATHS O BaJIEHTHOCTH, XMMHUYECKOW AKTUBHOCTHU, XMMHYECKOW CBSI3U. XapaKTEPUCTUKHU
XUMHUUYECKOHN CBsI3U. Busibl XuMHueckoil cBs3U (BOJOPOAHAs, HOHHAsA, KOBAJIEHTHAs!, METAJIIMYECKAsl) UX
OCOOCHHOCTH.

Mmuoroo6pa3ue mupa ramaktuk. Kocmonorndeckue monenu Bceenennoit. ['opsiuas Beenennast.
DneMeHTapHbIe YacTHIBl U TpoucxoxaeHue Bceenennoil. OObsicHeHHe 00pa3oBaHUS CTPYKTYP BO
Bcenennoii. «bonpiioll B3pbIB» MpoTOMaTepuu. OBodtonus U TUObl 3BE3A. Kparkue cBeneHus o
CTpOeHHUH | 3BOJrOIMs Hamiel ["anaktuku. [IpoucxoxaeHue miaHeT colHedHor cuctemMbl. OCOOEHHOCTH
oOpa3oBaHMsl Halllel IUTAHEThl. 3eMJlsl Kak OTKpbITasi, HEpaBHOBECHAas, JMCCUIIATUBHAs CHUCTEMA.
Oosronus autocdepsl, ruapocdepsl u atmocdepsl 3emin. JHepreruka 3eminn. Maruutocdepa 3emin.

Opranuzanys ¥ 5BOJIOLUS KMBOW HPHUPOJBI KaKk OOBEKTa M3y4yeHHUs OMOJIOrMYecKOd HayKH.
[Tonsitue «kuBoro». Crnenuduika ¥ CUCTEMHOCTh KHBOTO. JKU3Hb Kak OHMOIOTHYECKHH KpPYroBOPOT
(BelecTBa, SHEPruu U MH(OPMALIMK) U KaK CHCTEMa YpOBHEH OpraHm30BaHHOCTH. JKM3Hb KakK MpPOLECC
pa3BUTHUSA: OHTOTeHe3 U (punoreHe3. KieTku kak OCHOBa €IMHCTBA KUBBIX OPTaHU3MOB.

Pasutne »sBomonmonHbIx wHuaed. Y. JlapBuH M ero 53BOMIONMOHHAs Teopws. [IpumHuumn
€CTeCTBEHHOro oroopa. CHHTeTHYecKas TEOpHs 3BONIOLMU. MHKpPOIBOJIOLUSA U MAaKpO3BOIIOLHUSA, MX
0COOCHHOCTH. BOJHBI YHCIIEHHOCTH, W3OJAIMS Kak (akTopsl MHKpo3Boitonuu. HacneacrBeHHas
U3MEHYMBOCTh U €CTECTBEHHBIH OTOOp Kak MABIXKYIIME CHJIBI 3BOJIOIUH BHJIOB. COBpeMEHHBIE
npeJcTaBieHus 00 3BOMOIUH. CBS3b SBOJIIOIMH KUBOTO C IBOJIIOIMEN 3emiin.

I'eneTnka kak Hayka, IOHSATUE U €€ CTPYKTYypa. DTallbl CTAHOBIICHUS T€HETUKHU U UX TOCTHKEHUS.
I'en u reneTnueckuii Koja. 3aKOHBI FTeHETUKU. MoeKysipHas OMoJorus, TeHHas MH)XXeHepus. buoatuka.

DKOJIOTHS KaK HayKa, MOHATHS M CTPYKTypa. DTambl pa3BUTHS HayKu. MeTOIbl MCCIEI0BAHUS
9KOJIOTHH. 3aKOHBI IKOJIOTUU. DKOCUCTEMBI. DKOJIOTMUECcKas CUucTeMa. DKOJIOTUYECKas cpesia U paKkTOphbI
CpeJibl, BIUSIOUINE HA 3I0POBbE YEIOBEKA.

buocdepa, e€ crpykrypa u ynkmuu. Yuenue B. U. Bepnaackoro. Ucnons3oBanue >HEpruu
JKUBBIMH OpraHu3MaMu. buotuueckuii KpyroBopoT. MoJiesnb OTHOIIEHUH XUIIHUK — )KEPTBa U CUMOUO3.
MogenupoBanue OUOIIEHO30B C YIETOM BO3CHCTBUS TEXHOCHEPHI.

AnTponorenes. [IpuHIMNMAIBEHOE CXOACTBO HBOJIIOLMM YEIOBEKA M JPYTUX BUAOB JKHUBOH
npupobl. JlelicTBre OCHOBHBIX (DaKTOPOB 3BOJIOIMH B COBPEMEHHBIX UYEJIOBEUECKUX MOMYISIIUIX U
BO3MOXHBIE ITyTH 3BOJIOIMU YeJIOBEKa B OyaylIeM: CHH)KEHUE 3HAYCHUS MHOTHX (DAKTOPOB 3BOJIIOLIUHU
(ecTecTBEHHOT0 O0TOOPA, U3OJSLUH, YUCICHHOCTH), J€MCTBHE MYTAI[MOHHOTO Mpoliecca. AHTPOIIOTEHHOE
BO3/ICIICTBUE YEJIOBEKAa HA MPHUPOAY. OJKOJIOIMYECKMH KpHU3UC. 3aKOHBI 3Kojoruu. BsaumopeiictBue
OPTraHU3MOB C OKPYKAIOIIEeH CPe/Iou.

OcoOeHHOCTH  CHUHEpreTHMKM Kak  Haykd. CuHepreTuka — Hayka O  CJIOXHBIX
CaMOOPraHU3YIOIINXCS, JAUCCUIMIATUBHBIX, OTKPBITHIX cucTeMax. CHCTEMHBIM MOAXO0Jl B CHHEPIETHKE.
[lonsTHE CHCTEMBI, CII0)KHON CUCTEMBI.

[TonsTre camooprann3amnuu. CaMOOpraHU3aNKsI B Pa3IMYHBIX CUCTEMaX MPUPOJIBI ((DU3HUECKUX,
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XUMHYECKHX, OHMOJIOTMYECKUX, TEXHUYECKUX, OSKOHOMHYECKHMX, COLHUAIbHBIX). OHTpomus H
camoopranuzanus. Buasl caMOOpraHu3yrooLMXCs CHCTEM. OBOJNIOLMS M TOYKH Oudypkanuu.
JuccunatuBHOCTb. OTKpBITBIE CUCTEMBI M BHEIIHAA cpena. VICTOYHMKM PHEPrUMM JKUBBIX CHUCTEM.
CamMoopranusanys 1 caMOyIIPaBJICHUE B )KUBBIX cucTeMax. CaMoopraHu3anus — UICTOYHUK BOJIOLHH.

52. Conepxxanune mucunianHabl: Jlexkun (18 4.)

Mopnyas 1. BBenenue B pusocoduro Hayku (4 4.)

Tema 1. Hayka kak crioco0 rmo3Hanust mupa (2 4.)

[Tonsatne Hayku. Cnenuduka HAydYHOTO 3HAHUSA. ODMIUPUYCCKUNM M TEOPETHUYCCKUN YPOBHH
Hayku. EcTecTBeHHOHayuyHas U TyMaHUTapHasi KyJbTYypBl.

Hayunbiii Meton. Knaccugukanus HayuHblX MeToAo0B. CTAaHOBIIEHHME W pa3BUTHE HAyKHU B
Mopunosuu.

Tema 2. Pa3BuTue Hayky U 3BOJIIOLMS HAYYHOUM KapTUHBI Mupa (2 4.)

Hayunble po0seMbl Kak pe3ysbTaT COLUaIbHO-UCTOPUYECKON IPAKTUKHU U BHYTPEHHEH JIOTUKU
pa3BuUTHS Haykd. THUMONOrHA HAaydHBIX MNpoOieM: NpoOJeMbl, CBSI3aHHBIE C BBISIBICHHEM HOBBIX
SMIMPUYECKUX (PAKTOB M 3aKOHOMEPHOCTEH; IpPOOJEMbl, CBSI3aHHBIE C CO3JaHMEM HOBBIX CPEICTB
no3HaHusi (YCTaHOBOK, TNPHOOPOB, METOJOB); MPOOJIEMBI, CBS3aHHBIE C Pa3BEPTHIBAHHEM
TEOPETUYECKOI0 COAEPIKAHUSA HMCXOJHBIX IMPHHLUIOB; IPOOJEMBbI, CBS3aHHbIE C B3aUMOJCHCTBHEM
pa3IMyYHBIX HAay4yHBIX TeOopuH; (yHIAMEHTAJIbHBIE MPOOJEMBI, 3aTPAaruBaIOLIMEe MHUPOBO33PEHHUE;
KOMILJIEKCHBIE POOJIEMBI.

Opomronusi HaydyHoro Meroza. Merononoruss Apucrorens, [amunes, OWHIITEHHaA Kak
oTpakeHHe HATypPHUIOCOPCKOro, MEXaHHCTHYECKOTO, KBAaHTOBO-TIOJIEBOTO ONHMCAHUS HEKUBOU
npupoabl. Poib JIOrMKM ¥ MHTYMIIMM B NIO3HaHMM. MaTemaThka Kak s3bIK Hayku. OTHOCUTENBHOCTh U
a0COIIOTHOCTh €CTECTBEHHOHAYYHbIX 3HaHMU. CTpyKTypa COBPEMEHHOro ecTrecTBO3HaHUS. OCHOBHbBIE
9Tanbl pa3BUTUSA (PU3MUYECKONW KapTHHBI MHpa: MEXaHWYecKas KapTHHA MHpa; 3JIEKTpOMarHUTHas
KapThHa MHpa; peBomonus B ¢(usnke Ha pybdexe X IX—XX BB.; OCHOBHBIE YepPTHl COBPEMEHHOMU
¢u3nUecKoil KapTUHBI MMpa; HE3aBEpIIEHHOCTh €IMHOW Hay4yHOH KapTuHbI Mupa. HayuHas kapTuHa
MUpa Kak crequpuyeckuil KOMIOHEHT HayYHOr0 3HaHMs, KaK MHTErpabHbIi 00pa3 AeMCTBUTEIbHOCTH;
ee CTPYKTypa U (pyHKIUH.

YacTHOHAYYHBIE KApTHUHBI MHUpa: GU3NUECKasi, XUMUYECKasi, aCTPOHOMUYECKast U OMOJIornyecKast
u Jip. Ponb ecrecTBO3HaHUS B OPMUPOBAHUM HAyYHON KapTUHBI MHpa.

Moayanb 2. YacTHbIe BONPOCHI COBPEMEHHOT0 ecTecTBO3HAHMS (14 4.)

Tema 1. ®usnueckas kapTuHa Mupa (2 4.)

BoznukHoBenue ¢usuku. OcobeHHOCTH (DU3MKM Kak (QyHIaMEHTaJbHOW Hayku. B3zanMocBs3b
¢u3uKu C JIpyrMMU HaykaMu ~ecTecTBo3HaHus. IloHsTHe (u3nyeckol KapTUHBI MUpa.
Mexanuctuyueckass kaptuHa mupa ee npuHuunsl. Bxman I'. Tamunes, WM. Kennepa, X. I'oiirenca, U.
HeloToHa B co3/1aHMEe MEXAHUCTUYECKOH KapTHHBI MUpa. DieKTpoMaruuTHas kaptuHa (OMKM) mupa u
ee npuHuMnbl. Bkinag M. ®@apanes u Jlx. Makcsenia B coznanue OMKM. KBantoBo-noneBas kapTuHa
mupa (KIIKM): n3menenue npeacraBieHuil 0 IpUYMHHOCTH, POJIM HaOMIoaTeNs, MaTepHH, BpEMEHH U
IPOCTPAHCTBE.

Tema 2. MKM u OMKM (2 u.)

XapakTepucTuka Meroaa ¢usnyeckoro mno3HaHus. dusmka kak mnepsas chopMHUpOBaBIIAsCS
ONBbITHAs HaykKa. OMIMpUYEcKoe (u3nueckoe MO3HAHME KaK ATaJOH H3MIIMPUYECKOrO MO3HAHUS.
Hcropuyeckas orpaHWYeHHOCTh 3THUX MpezacTaBieHuil. Teopermyeckoe (u3MUYECKOe MO3HAHHE Kak
0000mIeHne HMIHUPHUUECKOr0 MaTepuansa Ha OCHOBE CO3JaHUS MaTeMAaTU4YEeCKU OMHCHIBAeMOM
UJeanu3upOBaHHON Mojenu (usudeckold peanbHOCTU. TeopeTHueckoe (PU3NYECKOE IMO3HAHUE Kak
oOpasel; Hay4yHOTO TEOPETHUECKOro IMO3HAHMSA, MCTOPUYECKas OrPaHHYEHHOCTh TAKOTO MOHHWMAaHHSL.
[IpoGiema nBUXkEeHUS B HaydHOM 3HaHMU. [loHSATHE ABMXKEHHS B TpyAax ApPHUCTOTENs. YUYEHHE O
yeTelpex npudnHax. Bonpoc 06 ucrounuke npuxenus. [IOHATHS MOMEHTa CHUJIBI © MOMEHTA BpaIllEHUS.

Pa3Butne mexanuku ['ammneem u ero uerslpe akcuombl. OmnpeneneHue HpoTOHOM Macchl,
KOJIMYECTBA JIBWKEHUs, CHiibl. @opMmynupoBka Hbr0TOHOM 3aKk0Ha BCEMUPHOTO TATOTEHUS.

Bormpoc o mycroTe B antruHo# rsiocoduu u Hayke. Unes apupa. Korneniuu nanpHoeHCTBHS
u OnuskozaercTBus. HeBO3ZMOXXHOCTh MEXaHWYECKOH HWHTEpHpeTaluy 3JIeKTPOMAarHUTHBIX CBOWCTB
a¢upa. OnbITel DpcTea U BBEICHHWE HOBBIX MOHITUNA AMIIEPOM: 3JEKTPUUYECKUN TOK, HampsKEHHE.
BBenenne QyHnameHTanbHOro mHOHATUS «aoie» PapageeM U pa3pabOTKa METOAMKH OIBITHOTO
U3YYEHHUS TPOCTPAHCTBA BOKPYT 3apsDKEHHOTo Tena. «MakcBelUIOBCKas T€Oopusl 3JIEKTPOMAarHUTHOTO
HOJIS» U OOHAPYKEHHE DJEKTPOMATHUTHBIX BOJH. DHEPrus U UMIyJbC mojs. Tumbl mosei. SBnenus
OTpakeHMsI M TMperoMyeHusl cBeTa. BomHoBast Teopusi cBeta [toiireHca. SBienuss audpakuuu u
UHTEPPEPEHIIMH CBETOBBIX BOJIH.

MogrotoeneHo B cucteme 1C:YHusepcutet (000009572)



Tewma 3. KBanToBo-mosneBas kaptuHa mupa (2 4.)

Co3nmanne kBaHTOBOM Mmexanuku: Illpemnunrep, ['eiizenbepr m bopH. Ilpunmun Ilaymu wu
NIEKTPOHBI B aroMax. VHrepnperanuu kBaHTOBOWM MexaHuku. Cnop bopa ¢  OHWHIITEHHOM.
CoBpeMEeHHbIE BO3MOXKHOCTH pa3penieHus mnapajaokca DiHmTeiHa—Po3ena—Ilogonbckoro. KBantoBas
Teopusi Bakyyma. [lonstue cBeroBoro kBaHTa. KopmyckynspHo-BoiaHOBOW nyanusm Jlym ae Bpoiins.
[lpyHIMO ~ JOMOJHUTENBHOCTH,  INPUHLUUI  HEONpEeAETIeHHOCTEH,  (yHIAAMEHTalbHblE  BUbI
B3aMMOJEMCTBYS, KBAaHTOBAas CTAaTUCTHKA; COBPEMEHHBbIE IIPEJICTaBICHUS O MHUpPE: Teopus
3JIEMEHTAPHBIX YacTull, Teopust «Benukoro oobequHEHUA», Teopus «CBEpXBETUKOr0 00bEANHEHU.

Tewma 4. DBoOIIMOHHAS KapTHHA MUPa M KOCMOJIOTHS (2 4.)

MHoroo6pa3ue mupa ranaktuk. Kocmonornueckue monenu Bceenennoit. I'opsiuas Bceenennasi.
DneMeHTapHbIe YacTHIBI U TpoucxoxaeHue Bceenennoil. OObsicHeHHe 00pa30BaHUS CTPYKTYpP BO
Bcenennoit. «bonbuioit B3peiB» nporoMatepuu. Mcrounuku sHeprun CoJiHIAa ¥ 3BE3/. DBOJIONUSA U
Tunsl 38€371. Kparkue cBenenus o crpoeHuu u 3Bosronus Hamen ['amaktuku. [IpoucxoxaeHue miaHer
COJIHEYHON CHCTeMBbl. DKCIEPUMEHTAJIbHbIE HCCIEIOBaHMs IPOUCXOXKACHHs Iu1aHeT. OcoOeHHOCTH
o0Opa3oBaHMs Hallel IJIAaHEThl. XMMHMUYECKas SBOJIIONMS 3€MJIU. DJIEMEHThl IeoXpoHosoruu. Mojenu
HOSIBJICHUS T€0JIOTMYECKUX CTPYKTYP Ha IIOBEPXHOCTH 3EMIIU.

Tewma 5. CuctemMHbIN aHaJINU3 KUBOTO (2 4.)

Opranu3anus U 3BOJIOLMS >KMBOH NMPUPOJBI KaK OOBEKTa M3y4eHHUs OMOJIOrMYecKOW HayKH.
[lonsarue «xkuBoro». Crnenupuka U CHCTEMHOCTHh XHBOTO. JKU3Hb KaK OHOJIOTMYECKH KPYrOBOPOT
(BewiecTBa, SHEPrUU U UHPOPMALIMHU) M KaK CHCTEMa YPOBHEH OpraHu30BaHHOCTH. JKHM3HB Kak mporecc
pa3BUTHS: OHTOTeHe3 M (usorenes. BaxxHple M7 )KU3HU XMMUYECKHE JIEMEHTHI M coennHeHus. Poib
BOJIbI B xMBON Marepuu. Ilponecc ¢porocunTesa. YriaeBoasl WK caxapubl. AMUHOKHUCIOTHI U OEJIKH.
DnemMeHTapHas XUMUS KU3HU. ['MroTessl o npeaduosornyeckoit craauu xusoro. [Iponeccsl Ha paHHel
3emiie U BO3HMKHOBEHME JXKMBOro. KIleTKM Kak OCHOBa €IMHCTBA JKHUBBIX OpPraHu3MoB. OCHOBHBIE
(YHKIMM KJIETOYHBIX MEMOpaH, KJIETOYHOIO siipa, KOMIIOHEHTOB KJIETKU. MoJeKyispHble OCHOBBI
BHYTPUKJIETOYHBIX U MEKKJIETOUHBIX CBsI3€i. DIeMEHThI OMOJIOTNYECKOH KilacCU(pUKALIHH.

Tema 6. Teopus 3BoNIONMU U FeHETHKA (2 4.)

Paseutne osBomonmoHHbIX uaed. Y. [lapBuH m ero »3BoMONMOHHAs Teopus. lIpuHImMn
€CTeCTBEHHOIro oTdopa. CHUHTETHUYEeCKass TeOpHs 3BOJIOLMU. MUKPOIBOIIONMS U MAaKPOIBOJIIOLUS, UX
0coOeHHOCTH. BOJHBI YMCIIEHHOCTH, W3OJSIUS Kak (haKTOpsl MHUKpPOABOJIONMH. HacnencTBenHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp Kak JBUXKYIIME CHJIbl 3BOJIOLUM BHUIOB. COBpEMEHHbIE
npejcTaBieHuss 00 »Bomonud. CBsA3b SBONIONUHM KUBOTO C HBOJOLMEH 3eMiu. DBOJOLUA U €€
MOJIEKYJISIPHBIE OCHOBBI.

Tema 7. CunepreTka 1 yHUBEpCaIbHBIN IBOJIOLUOHU3M (2 4.)

OcoOeHHOCTH ~ CHHEpreTUKM Kak  Hayku. CuHepreTuka — Hayka O  CIIOKHBIX
CaMOOPraHU3YIOIINXCS, TUCCUIATUBHBIX, OTKPBITHIX cucTeMax. CHCTEMHBIM MOJIXOJ B CHHEPIETHKE.
[TonsiTHE CUCTEMBI, CII0)KHON CUCTEMBI.

53. Conep:xanue pucuumuinebl: [paktuyeckue (18 4.)

Monyas 1. BBenenne B puitocopuro Hayku (4 4.)

Tema 1. Hayka kak crioco6 mo3nanust mupa (2 4.)

ITonarue Hayku. Crenuduka Hay4HOTO 3HAHMS. OMIMPHUUYECKUI M TEOPETHYECKUH YpPOBHHU
Hayku. EcTecTBeHHOHayuHas U rymMaHuTapHas KyabTypbl. Hayunsiii Meroa. Knaccudukanus HaydyHbIX
MeTo0B. CTaHOBIIEHHUE U Pa3BUTUE HAYKH B MopaoBHH.

Tewma 2. Bo3HukHOBeHNE HayKH (2 4.)

Bo3nukHOBEeHHE HayKH, 3Tanbl ee pa3BuTus. Crennpuka HayqHOro MO3HAHUS (HAyYHOTO 3HAHHS
U METOJIOB €ro TMOJy4YeHHUs) MO CPaBHEHHIO C APYTMMHU BHAaMU mo3HaHud. Kiaccuueckuit umpiean
HAY4YHOCTH U ero (Gopmbl. OGOCHOBAHHOCTD, J0Ka3aTeNbHOCTh, UHTEPCYOBEKTHBHAS MPOBEPSIEMOCTD,
CUCTEMHOCTh HayyHoro 3HaHus. Jlupdepenuunanus Hayk. OHTOIOrHYECKOE OCHOBaHUE: pazHOOOpasue
¢opM ABWKEHHS M BUAOB MaTepuu. ['HOCEOIOTMYECKOEe OCHOBAHHUE: MPEIMETHBIM, aOCTpaKTHBIN
xapaktep 00bekToB Hayku. CouuanbHOE€ OCHOBaHME: OOIIECTBEHHOE pas3felieHHe Tpyaa.
Metozponoruyeckoe OCHOBaHHE: CHEUU(PUUHOCTH MeToJO0B. EcTecTBEeHHOHay4yHas W TyMaHMTapHas
KynbTypbl. ®Dunocopus U KOHKpeTHble Haykd. @Duiocouss Kak HEOTbEMJIEMbIH KOMIIOHEHT
KOHKpPETHBIX HayK. [Ipobrema nHTerpaluu u eAMHCTBA HAYKH.

Hayka kak mo3HaBareibHas NEATENbHOCTh M COLUAIbHBIM HMHCTUTYT. CTpyKTypa Hay4dHOMU
NESATENIBHOCTH, €€ LIeJb M CpelacTBa. Mneansl M HOpMBI HAYy4HOM JAEATEIBHOCTH, MX HCTOPUUYECKUN
xapaktep. BHyTpeHHSSI CTpyKTypa MO3HABaTENbHBIX HJI€AaJ]OB U HOPM MCCIEIOBaHUSA: OOBICHEHUS U
OTIMCaHMsI, JOKA3aTEIbHOCTH 1 000OCHOBAaHHOCTH 3HAHUS, IOCTPOEHUS U OpraHU3alliH 3HAHUSI.

@Oynkiun Hayku. [lo3HaBaTenbHas QyHKIUS HAYKU. Y HUBEPCAIBHBINA XapaKTep HAy4YHOTO
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no3HaHus. Hay4uHble 3HaHUS B CTPYKTYpE YEIIOBEUECKON AEATEIbHOCTH.

PasButne Hayku u HaydHas peomouus. HaydHas peBomonys Kak M3MEHEHUE PALIMOHAIBHOCTH.
Hcropuyeckne  TUOBI  palMOHAIBHOCTU:  KJIacCHMYeCKass  PallMOHAIbHOCTb,  HEKJIAcCHUYECKas
PalOHATBHOCTb, IOCTHEKIJIACCUYECKAS] PALIHOHATIbHOCT.

Moayas 2. YacTHbIe BONPOCHI COBPEMEHHOT0 ecTecTBO3HAHMS (14 4.)

Tema 1. ®usnueckas kapTuHa Mupa (2 4.)

BoznukHoBenue ¢usuku. OcobeHHOCTH (DM3MKM Kak (QyHIaMEHTaJIbHOW Hayku. B3zanMocBsi3b
¢u3uKkn Cc OpyrMMH HaykaMu ecTecTBO3HaHus. lloHsTHe (U3MYECKOH KapTHUHBI Mupa.
Mexanuctuyeckas kaptuHa mMupa ee npuHuunsl. Bxian I'. Tamnes, M. Kennepa, X. I'rolirenca, U.
HeroTOHA B co31aHMEe MEXaHUCTUUECKON KapTHUHBI MUpa. DieKTpoMarHuTHas kaptuHa (OMKM) mupa u
ee npuHiuibl. Bkiang M. @apazges u k. Makcenna B coznanne 9MKM. KBantoBo- nosieBast kapTrHa
mupa (KIIKM): usmeHenue npenctaBieHuil 0 MPUUMHHOCTH, pOJIM HAOII0AaTeNsl, MAaTEpUU, BPEMEHU U
IIPOCTPAHCTBE.

Tema 2. MKM u OMKM (2 u.)

XapakTepucTuka Meroaa ¢uanyeckoro mno3HaHus. duszmka kak mnepBas chHopMHUpPOBABIIASCS
ONbITHAsT HayKa. OMMHMpUYEcKoe (u3nuecKkoe MNO3HAHME KaK ATaJOH HSMIIMPHYECKOTO MO3HAHUS.
HcTtopuueckas OrpaHUYEHHOCTh 3TUX IMpeacTaBieHuil. TeopeTuueckoe ¢u3MYECKOE IMO3HAHUE Kak
0000IIeHNEe HMIHMPHUYECKOTO0 MaTepuansa Ha OCHOBE CO3JAaHUS MaTEeMAaTUYEeCKU OMHCHIBAEMOM
Ueanu3upOBaHHON Mojenu (u3udeckor peanbHOCTU. TeopeTHueckoe (PU3NYECKOE IMO3HAHUE Kak
oOpaszel] HayyHOro TEOPETUYECKOro IO3HAHUS, MUCTOPUYECKas OrPAaHMYEHHOCTb TAKOI'O IMOHUMAaHMSL.
[IpoGnema nBHXKEeHUS B HaydHOM 3HaHMU. [loHSATHE ABMXKEHUS B Tpyldax ApHCTOTeNsd. YYEeHHE O
yeTblpex npuuuHax. Bonpoc 06 ucrounuke nukeHus. [IoHATHS MOMEHTA CHJIBI U MOMEHTA BpAIICHHUS.

PasButue mexanuku ['amuneem u ero uerbipe akcuombl. Omnpenenenue HbproToHOM Macchl,
KOJIMYECTBA JIBUKEHUS, cuiibl. @opMmynupoBka HbI0TOHOM 3aK0Ha BCEMUPHOTO TATOTEHUS.

Bonpoc o myctote B antuuyHoi unocoduu u Hayke. Unes supa. Konuenuuu nanbHoaecTBus
u OmmskozpericTBus. HeBO3MOXKHOCTD MEXaHMYECKOHW WHTEPIpPETAlMH SJIEKTPOMAarHUTHBIX CBOWCTB
a¢upa. OnbITel DpcTea U BBEICHHWE HOBBIX MOHATUNA AMIIEPOM: SJCKTPUUECKUN TOK, HAMpsKEHHE.
BBenenue ¢ynanamentanpHOro mnoHATus «moje» dapaneeM U pa3pabOTKa METOAMKHU OIBITHOIO
M3Y4YEHUsl IPOCTPAHCTBA BOKPYT 3apsKEHHOTo Tena. «MaKCBEIOBCKasi TEOpHUsl 3JIEKTPOMAarHUTHOTO
1oJIsi» U OOHApPY)KEHUE DJEKTPOMArHUTHBIX BOJIH. DHEPIrUsl U UMIYJIbC NoJs. Tumnel nomneil. fBieHus
OTpaXeHHUsST M TperoMJeHHs cBeTa. BomHoBas Teopusi cBeta [loiireHca. SBienus audpakuuu u
UHTEp(EpPEHIINN CBETOBBIX BOJIH.

Tema 3. KBanToBO-I071€Basi KapTHHA Mupa (2 4.)

Coznanue kBaHTOoBOM MexaHuku: Illpemunrep, I'eiizenbepr m bopa. Ilpununun Ilaynu u
JJIEKTPOHBI B aromax. [Hrepnperanuu KBaHTOBOM MexaHuku. Crnop bopa ¢ OHHmITEHHOM.
CoBpeMeHHbIE BO3MOXKHOCTH pa3pelieHus napaaokca DuHimTena—Po3zena—Ilogonsckoro. KBanroas
Teopusi Bakyyma. [lonstue cBeroBoro kBaHTa. KopmyckymnsipHo-BonHOBOW nyanusm Jlym ne Bpoiins.
[IpyHIMn ~ JONOJHUTENBHOCTH,  NPUHIUI  HeolpeaeleHHocTeH,  (yHIaMEHTalbHbIE  BH[BI
B3aMMOJCHCTBYS, KBAaHTOBAas CTAaTUCTHKA; COBPEMEHHBIE IMIPEJICTaBICHUS O MHpPE: TEOPHUs
3JIEMEHTApHBIX YacTHIl, Teopus «Benukoro o0beanHeHus», reopus «CBEpXBETUKOr0 00bETMHEHUSD).

Tema 4. Xumundeckast kapTuHa mupa (2 4.)

dopmupoBanue XuMuu kak Hayku. Bkian P. boins, A. JlaByasse, U. Puxtepa, XK. IIpycra, JIx.
HanbToHa, A. ABOrasipo B pa3BUTHE XUMUU

Y4eHne 0 cocTaBe BEIIECTB, MOHATHE XUMUYECKOTO 3JIEMEHTA, XUMHYECKOIO COEAUHEHMS,
nonumepa. [lepuonnueckas Tabnuia xumudeckux nemeHToB J[. Y. Meneneesa.

[ToHsITUS O BAJIEHTHOCTH, XMMHYECKOM AKTHBHOCTH, XMMHUYECKOW CBS3H. XapaKTEPUCTUKHU
XUMHUYECKON CBs3U. BUIbl XMMHUYECKOH CBSA3M (BOOPOIHAS, HOHHASI, KOBAJIEHTHAsI, METAIITMUECKAs) UX
O0COOEHHOCTH.

OO6ume mpeacrapiaeHus 00 YHEPreTHKe, KUHETHKE, HAPaBIEHHOCTH XUMHUECKOTO Mpoliecca.
Karanus, ero cymHocTb.

Tema 5. DOBomouMOHHAas KapTMHa MHpa U COBpPEMEHHHass Mojenb Bcenennoit (2 4.)
Muoroo6pa3ue wmupa ranaktuk. Kocmomormueckwe wojaenu Bceenennoit. [opsiuas Bcenennas.
OneMeHTapHble YacTHLIbI U TpoucxoxaeHue Bcenennoil. OObsicHeHHe 00pa3oBaHHsA CTPYKTYp BO
Bcenennoii. «bonbmoi B3peIB» mporomatepuu. Mcrounuku saeprun ConHIa ¥ 3BE37. DBONIONUS U
Tunel 38€31. KpaTkue cBeaeHust 0 cTpoeHUU U 3Bomtonus Hawel [anaktuku. [IponcxoxxaeHue niaHer
COJTHEYHON CHCTE€MbI. ODKCINEpUMEHTaJIbHbIE HCCIEAOBAHUS MPOUCXOXAEeHUs IaHeT. OcoOeHHOCTH
o0pa3oBaHUs Hallel IMIaHeThl. XUMHUYecKas 3BOJIOLUSA 3eMiIM. DJIEMEHThl TeoXpoHojoruu. Mojenu
MOSIBJIEHUS T€OJIOTHUECKUX CTPYKTYP Ha TOBEPXHOCTH 3EMIIU.
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Tema 6. CuCTeMHBIN aHAINU3 )KUBOTO (2 4.)

Opranuzanys ¥ SBOJIIOLMS KUBOM MPHUPOABI KaK OObEKTa WM3Y4YEHUS OHOJOTHYECKOW HayKH.
[Monstne «kuBoro». Crenuduka U CHCTEMHOCTh XHUBOTO. JKU3Hb Kak OMOJIOTHYECKHA KPYroBOPOT
(BelecTBa, SHEPTUU U UHPOPMAIMH) U KaK CUCTEMa YpOBHEH opraHn3oBaHHOCTHU. JKU3Hb Kak mpolecc
pa3BHUTHS: OHTOreHe3 U (punoreHe3. BaxkHbie ISl )KU3HU XUMUYECKUE DIIEMEHTH U coenuHeHus. Poib
BOJBI B kuBOW Matepuu. [Iponecc gorocunresa. YrieBoabl win caxapubl. AMUHOKHCIOTHI U OEJIKH.
DnemMeHTapHas XUMHUSI )KU3HU.

['umore3sl 0 mpenOuoNIoruveckol craguu  KuBoro. Ilpomeccel Ha paHHe 3emie u
BO3HUKHOBEHUE >KUBOTO.

KreTku kak ocHOBa €IMHCTBA KHUBBIX OpraHu3MoB. OCHOBHBIE (DYHKIIMU KJIETOYHBIX MeMOpaH,
KJIETOYHOTO S/Ipa, KOMIIOHEHTOB KJIETKU. MOJIEKYIISIpPHBIE OCHOBBI BHYTPUKJICTOYHBIX M MEKKJIETOUHBIX
CBs3el. DIeMeHThl OMOIOTHYECKON KiIacCu(UKaIUH.

Tewma 7. OBomtonus naaHeTs! 3emis (2 4.)

3emiii Kak OTKpbITasi, HEpaBHOBECHAas, AMCCHUIIATUBHAs cuctema. Monenu QopmupoBaHus
IUTaHeTHl 3emiisd. DBoionus JauTocepsl, ruapochepsl U arMocdepbl 3eMid. DHEpPreTuka 3eMITH.
Marnutocdepa 3emau. Kocmudeckas 00ycIoBICHHOCTh 3¢MHBIX siBiIeHHH. [lapHUKOBBIN 3 dekT

6. IlepeyeHb y4eOHO-METOAMYECKOTO OOeceYeHUs Il CAMOCTOSATEIbHOM PadoThI
00y4YaroIuXCcsl M0 JUCHUILIMHE (MO1YJIIO)

6.1 Bonipochl 1 3a1aHus 1JIS CAMOCTOSITEILHOM padoThI

Tpernii cemectp (108 4.)

Moayas 1. Beenenue B puitocopuro nayku (54 4.)

Bun CPC: *Iloaroroska K J€KIIHOHHBIM 3aHSITHIM

1. UeM oTiIMYAIOTCS SMIUPUIYECKUI U TEOPETUUECKUM YPOBHU NO3HAHUS?

2. HazoBute ocHoBanue nuddepeHmanum Hayk.

3. B uem BrIpakaeTcss MHTEpPHALMOHAJIBHBIN XapaKTep HAYYHOI'O 3HaHUsA?

4. CKOJIbKO Hay4HBIX PEBOJIIOLUI OBLIO B UCTOPUU HAYKU?

S. KakoBa posnbp Hayku B COBpEMEHHOM KynbType? YKaxute (pakTopbl pa3sBUTHS HAYKH.

6. VYKaxxure 0COOEHHOCTH Hay4HOM KapTHHbBI MUPa Kak (hOPMbI TEOPETUUECKOTO 3HAHMUS.
PackpoiiTe Ha mpumMepax OCHOBHBIE (PYHKIIMU €CTECTBEHHOHAYYHOU KapTUHBI MUPA.

7. HazoBure u oxapakrepusyiiTe OCHOBHbIE 3Tallbl (POPMHUPOBAHUS HAYYHON KapTUHbI
Mupa. YeM oTiauvaercs HayKa OT IPYTuX OTpacieil KyabTypsl?

8. Yro obuiero ¥ B 4eM pa3iinyMs B F'YMAaHHUTAPHOM M €CTECTBEHHO-HAYYHOM IO3HAaHUH
mupa?

9. B kakoM cMBbICiIE MOYKHO TOBOPUTH O COBMECTHUMOCTH U HECOBMECTUMOCTH HayKU H
penurun?

10. KakoBa BO3MOXHasi yCTaHOBKa BEPYIOLIETO YYEHOTO

11. MOHO 11 OTAEUTH TEOPETUYECKUNM YPOBEHb UCCIIEIOBAHNS OT IMIMPUUECKOTO U €CIIN
HET, TO Mo4YeMy?

12. Uro Takoe «reopeTuyecKas Harpy>KeHHOCTb) HaOIIOEHUs U SKCIIepUMeHTa?

13. KakoBa ponp Hayku B coBpeMeHHOM mupe? Onpenenure, Bain oTBET COOTBETCTBYET
00JbI1IEe TO3UIUH CLIUEHTU3MA U aHTUCIIMEHTU3MA.

14. Bcerna nu ucTHHHOE 3HaHME SBIIAETCS HAYYHBIM?

15. Hayxka pa3suBaercsi. HazoBuTe, Ha Baul B3I, BaKHEHIINE (GaKTOPbl pa3BUTHUS
COBPEMEHHOM HayKHu. ApryMeHTHpYITe CBOI BBIOOD.

16. [Tpunummne! Bepudukanmu u dpaibcuPUKauu HEKOTOpbie Gpriiocodbl paccCMaTPUBAIOT B
KaueCTBE KPUTEPUEB HAYYHOCTH 3HaHUs. Paznensere i Bol ux Touky 3peHus?

17. H. Bop chopmynupoBan npuHLUI cOOTBETCTBU. Kak mposBiIseTcst 3TOT NPUHIIMII B
npoliecce pa3BUTHUS TEOPUH B TOM WIIM UHON 00JIaCTH 3HAHUI?

18. UTo Takoe ecTeCTBEHHOHAay4YHas KapTUHA Mupa?

Bun CPC: *BrinonHenue WHIUBUIYaTbHBIX 3aaHui TeMaTHka

1. OCHOBHBIE METOIOJIOTHYECKNE KOHLIECTIIIMK PAa3BUTHSI COBPEMEHHOI'O €CTECTBO3HAHUSI.

2. CTpyKTypa €eCTECTBEHHOHAY4YHOT'O IIO3HAHMUSL.

3. AHTUYHbBIE HAyYHbIE IPOTPAMMBbI: MaTeMaTH4eCKasi, aTOMH3M, Iporpamma ApHUCTOTES.

4. 3HaHUs O IPUPOJIE U YEIOBEKE B aHTUUHOM MUpe ( (pu3nyeckre, XUMUYECKUe 1
OHMOJIOTHYECKHE 3HAHMUS).

5. ITosiBneHne Hay4YHO! PalMOHAIIBHOCTH B SIIOXY aHTUYHOCTH. BaykHeWIIne OTKPBITHS

CpenHeBEKOBbsI B 007aCTH HAYKH M TEXHUKH.
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6. EBponeiickas nayka smoxu Bospoxaenus (H. Konepauk, U. Kemnep, I'. [Nanuneit, P.
Hexapr). Mcaak HeroToH — yueHsll, punocod, yenosek. CrannonapHas Beenennas HeroToHa.

7. Muxaun JlomoHocoB u poccuiickas Hayka B XVIII Beka. Knaccuueckass Hayka, ee
XapaKkTepHble 4YepThl U ocoOeHHOCTH. [IpuHIMI BepupUKaUMU HAY4YHBIX TEOpUH U Mpoliema
UCTUHHOCTH.

8. DanbcuPUIUPYEMOCTh KaK KPUTEPUN HAYYHOCTH.

0. Pa6ota T. Kyna «CtpykTypa Hay4HBIX PEBOIIOIUN» U €€ POJIb B METOA0JOTUHA HAYYHOTO
MO3HAHMUS.

10. Hay4unas Teopus kak popma HAyqYHOTO ITO3HAHUSI.

Bux CPC: *BrinonHenne KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX 3 IaHUM

1 MecTo 1 posib HayKu B OOLIECTBEHHOM )KM3HU COBPEMEHHOTI0 4enoBeka. Hayunas
peBonronus Havana XX CTOJETHSI.

2. CoBpeMeHHAs HayKa O OyIyIeM 4eJI0BeUeCTRa.

3. HayuHo-TexHHuYecKas peBOJIOLUS U allbTePHATUBBI OyayIiero. [ paHuIbl HAYKH.

4. EctecTBeHHOHaYy4YHAsI M TyMaHUTapHAS KYJIbTYPBI: IPoOJIeMa quaora.

MonayJsb 2. YacTHbIe BONIPOCHI COBPEMEHHOT0 ecTecTBO3HAHUSA (54 4.)
Bupg CPC: *IToaroroBka K JIEKIMOHHBIM 3aHATHIM

1. HazoBute 0cHOBHBIEC NOHATHS MeXxaHUKU HproTOHA.

2. PaccmoTpuTe abConOTHOCTP NIPOCTpPaHCTBA W BpeMEHM B KoHuenuuu HproToHa.
Ha3zoBute ocHOBHBIE BUJIbI (PU3UYECKON MATEPUU U OXAPAKTEPUIYHUTE UX.

3. Crporuii JeTepMUHU3M BBIpaXaeTcs B IPU3HAHUUM BO3MOXKHOCTH TOYHOIO H

OJIHO3HAYHOI'O OIPEJEICHUS COCTOSIHUS MEXaHWYECKOM CHCTEMBI €€ IPEIbIAYLIUM COCTOSHUEM.
Jlonyckaere 1M Bbl BO3MOXXHOCTH NMPUMEHATh 3TOT HPUHLMUN S U3y4eHHs JIIOOBIX (DU3MYECKUX
ABJIEHUN? ApPryMEeHTUPYHTE CBOM OTBET.

4. 3akoH — HeoOXxoauMmas, IMOBTOPSIOIIASACSA, YCTOHYMBAas CBS3b MEXAY SIBICHUSIMH,
npeaMeTamMu Wi ux cBoiictBamu. Kak Brl cunrtaere, BCkpbpiBaeMble (PU3UMKOI 3aKOHBI IPUPOIBI UMEIOT
00BEKTUBHBIN WM CyObEKTUBHBIN XapakTep?

5. B ¢wusuke BBLACTSAIOT AMHAMUYECKHWE W CTATHCTUYECKHE 3aKOHOMEPHOCTH. B deM mx
CXOJICTBO U paznuuue?

6. [TonTBep:k1aeT 1M COBpeMEHHasl HayKa FMIoTe3y TeIoBoi cMepTu Beenennoit?

7. Beipazute cymHocTh nerepmMuHM3Ma. Peanusyercs JIn METOJ0JO0THs JeTepMUHM3MA B
COBpeMEHHOU pu3suke?

8. B yem 3HaueHNe M3BECTHBIX 3aKOHOB COXpaHEHUs (dHEpru, 3apsaa u ap.)? Uro Obu10
Obl, ecii ObI 3aKOHBI COXPaHEHMSI IEPECTAIN ObI BHITOJIHATHCA?

9. Kak mposBisitoTcs NpUHIUIBI CHMMETPUH B OKpY>KaroleM Hac Mupe?

10. MO’KHO JIH HCTIONIb30BATh N3BECTHBIE TPUHIUIIBI (OTHOCHUTEIILHOCTH, HE-OIPEICIIEHHOCTH,
JIOTIOJTHUTEIBHOCTH, COOTBETCTBHS) 32 IpeeIaMHi €CTECTBO3HAHUA?

11. KakoBo r/aBHOE cojepikaHue TIOHSATHS  «BOJHOBas  (QyHkmus»? UYto  Takoe
KOPIYCKYJIIPHO-BOJIHOBOU Ayanu3m?

12. B ¢usuke cymecTByeT HeCKOIBKO MOl cTpoeHus aToMa. ONUIIIUTE CTPOSHUE aToMa
B COOTBETCTBHE C KBAHTOBOM MOJICIIBIO.

13. B yewm 3akir04aroTcss OCHOBHBIE THIIOTE3EI BOSHUKHOBEHMS U 3BOIoNuH 3emian? Uro
Takoe reoxpoHojorusa? Kakue reosorndeckue 3pbl Bbl 3HaeTe?

14. B ueM BeIpaxkaeTcs reosioruyeckas poJib AKuBoro Beulectsa? [Ipuseanre npumepsl
OMOTr€HHOTI'O BEIIIECTBA.

15. Kaxkue cucteMbl Ha3bIBaIOTCS OTKPBITHIME? [IprBenTe MPUMEPHI OTKPBITHIX CUCTEM.

16. Bripazute CymHOCTh CUCTEMHOTO MOAXOJA KAaK HaIpaBJIEHUsS METOJOJIOTMH Hay4yHOTO

ITO3HAHUs. HpI/IBe)II/ITe INpUMEPLI CaMOOPraHu3aluu B (1)I/ISI/ILI€CKI/IX, XUMHYCCKHX, OMOJIOTHYECKUX
CUCTCMaAX. C(I)OpMYHHPYﬁTC OCHOBHBIC ITOJIOXKCHUA COBpCMeHHOﬁ CCTeCTBCHHOHay‘lHOf/'I KapTUHbIMHDA.

17. Kakyto ponb urpaert sutponus B npupojie? Kakue 00beKThl H3yyaeT TEpMOJMHAMUKA?

18. Kak paccmaTpuBanuch NOHATUSA BPEMEHH U IIPOCTPAHCTBA B KJIACCUYECKON MEXaHUKE?

19. Kak u3MeHsieTcsi xapakTep BPEMEHH B JBIXKYLIEHCS M IMOKOAIIEHCS HHEPHHAIBHBIX
CUCTEMax oTcyeTa?

20. Yro npexacrasisger co0oil KpUBU3HA MPOCTPAHCTBA?

21. K xakuM HOBbIM (uinocockuM BBIBOAAM NPUBOIUT TeOpHUsi OTHOcUTendbHOCTH? Kak
CTaHJApTHAasi MOJIENb MOJTBEPHKIAET PEIIMKTOBOE U3TydeHUe?

22. UYto u3yyaeT XUuMHUs U KaKhe METO/bl OHA UCIIOJIb3YeT?

23. HazoBute ceMb 3TanoB reHETHKU. BpIienuTe OCHOBHBIE 3aKOHBI TE€HETHKH.
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24, HazoBuTte npo6iieMaTrKy reHHON NHXCHEPHH.

25. [Toxaxute B3aUMOCBS3b MOJICKYJIIPHON OMOJIOTHH, TCHHOW WH)KEHEPUHU U TeHETUKHU. UTO
CILY’>KMT HauMEHBIIEH €UHULIEH SKOIOTHH?

26. Kakyro »Hepruro CcUMTAlOT KOHIICHTpUpPOBaHHOW? Ha30BUTE OCHOBHBIE CHOCOOBI
MUTaHUS.

217. Uto Takoe caMoopraHu3als U caMmoyIpaBicHue?

28. Kak B3auMoCBsI3aHbI IOHATHUS «CAMOOPTaHU3ALUA» U «CHCTEMay?

29. Kakue cucremsl BISAIOTCS PABHOBECHBIMU?

30. JlaTb paznuuus npoueccoB, MPOUCXOIAIINX KaK B )KUBBIX, TAK M HEKUBBIX CUCTEMAX.

Kakue cTpyKTyphl Ha3bIBaIOT JUCCUTIATUBHBIMH U TTOYEMY?
Bun CPC: *BrinoiiHeHNe HHAUBUYATbHBIX 33JaHHUH

1. Hcropus OTKpBITUS OCHOBHBIX 3JIEMEHTapHBIX YacTULl. B3aumoeiicTBue u cBs3b B
IpUPOJIE.

2. Cummetpus. Buasl cummerpuu B Gpusuke.

3. CoBpeMeHHBIE  HCCleNOBaHMA B 00JacTH CUMMETPHM M CYNEpCHMMETpPUH.
XapaKkTepUCTUKA OCHOBHBIX (PU3NYECKUX B3aUMOACHUCTBUIA.

4. [TonsiTne pusnueckor KapTUHBI MHUPA.

5. B3anMocBsI3b M B3aMMONPEBPALLCHUs BEIIECTBA U MOJIS.

6. CoBpeMeHHbIE NPECTABIEHUS O IPOCTPAHCTBE U BPEMEHHU.

7. Knaccuueckuit IpUHIMII OTHOCUTEIBHOCTHU M €TI0 Pa3BUTHE B CIIEIMATIBLHON U 001IeiH
TEOPUU OTHOCUTEILHOCTH.

8. OcHOBHBIE TIOJIOKEHUS CHELMATIBHON TEOPUU OTHOCUTEIBbHOCTH.

9. B. I'eiizenOepr o cBs3u ¢puszuku u prtocopun.

10. HcTopus HayqHON KOCMOJIOTHH.

11. Poxnenue Beenennoii. Posib BakyymMa B 3TOM mporecce.

12. Oranbl 00pazoBaHus U pa3BUTHs BeeneHHOM.

13. Crpykrypa BeeneHHOM.

14. Pacmmpenne BeeneHHON.

15. CoBpeMeHHbIe MPOOIEMbI KOCMOJIOTHH.

16. DBOJIIOIIMOHHBIN MTYTh 3BE3/IbI.

17. Crpoenue ['anaktuku. OCOOEHHOCTHU €€ BpallleHHs U CIUpalibHas CTPYKTYpa.

18. Crpoenue 3emnu. CoBpeMeHHBbIE TPOOIEMbI T€OPUINKH.

19. I'mapocdepa u armocdepa 3emiu.

20. Crpoenue ConHila Kak TUTHYHOMU 3Be3/1bl. COTHEUHAss aKTUBHOCTD.

21. [TpoGnema ’KM3HH B KOCMOCE U €€ OTpaKEeHUE B HaAyYHO-(DaHTACTUUECKOI TuTeparype.
OO0beKTsl HOBOM acTpPOPU3UKH: KBA3aphl, MyIbCapbl, YEPHBIE JIBIPHI.

22. Bpems u uepHble IbIPHL.

23. Tunsl 3Be3.

24. A. JI. UnkeBckuii o BiusHuM CONHIIA HA TPUPOIHBIE U OOIIECTBEHHbIE SBJICHHS.
Crtpoenue u npoucxoxjaeHue CoTHEUHON CUCTEMBI.

25. [TnaneTs! 3¢eMHOM IPyNIbI U MJIAHETHI-TUTaHTBHI.

26. Bropoe Hawaso TEpMOAMHAMHUKM M TEOpUs TEIUIOBOM cMepTH BceneH-HOM.
MareMaTHuecKoe MOJICIMPOBAHUE U €0 POJIb B €CTECTBEHHBIX HayKaX.

217. XnMmus kak Hayka. CTpyKTypa XUMUH.

28. OCHOBHBIE TaIlbl PA3BUTHUA XUMUHU U UX XapaKTEpUCTHKA. S TPOXUMUS KaK CTYIEHb B
pa3BUTHH XHMUHU.

29. Hosble MaTepuanbl B XUMUH U BO3MOXHOCTb UX TPUMEHEHHUS.

30. Xumus XIX Beka: mepuoandeckuit 3axkon J[.. MenzaeneeBa u ero eCTeCTBEHHOHAYYHOE
3Ha4YeHue. Posib XMMUN B COXpaHEHUHU OKPYXKAOIIEei cpeibl.

31. Tpu Havana TepMOIMHAMUKH.

32. Beunslit 1Burarens: uCTopus co3iaHus U mpoodiaembl. OCHOBBI TEOPUH KaTacTpod.

33. OCHOBBI CHHEPTeTHKHU ¥ HEPAaBHOBECHOM TepMOAUHaMUKH. bruodusuka u Ouosorus:
COBpPEMEHHBIE yCIeXH U ToCcTHkKeHUs. CTPYKTYpHbIE YPOBHU HEKUBOM U )KUBOM MTPUPOIBI.

34. OcHoBHbIE 3aKOHBI MUKpOMHUpA. [[pUHINIIBI JOTTIOTHUTEILHOCTH U HE-OIPEIEIIEHHOCTH.
CoBpeMeHHbIE KOHIEMIIUN TPOUCXOKACHUS U CYLITHOCTH KU3HH.

35. [Ipobnema CyImHOCTH KUBOTO U €r0 OTJIMYHUS OT HEXKMUBOW MAaTEPHUU.

36. Konnenmus A.M. OnapuHa u ee pojib B pelIeHUH MPo0IeMbl IPOUCX0XKIECHUS KU3HU.

37. Opranu3anys U caMoopraHu3aIus B )KuUBoi npupoae. MHpopMaTHBHOCTh — BaKHOE
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CBOMCTBO CaMOOPTaHU3AIUH.

38. CoBpeMEHHOE MPEACTABIECHUE O HACIEACTBEHHOCTH U N3MEHYUBOCTH.

39. Oprannueckue U HEOpraHMYEeCKUe COeTMHEHUS B )KUBbIX opranu3max. Y. /lapsuH o
MIPOUCXO0KICHUH YETIOBEKA.

40. CoBpemeHHbIe MPOOIEMbI IUTOJIOTUU U POJIb KJIETKU B Pa3BUTUH KUBOTr0. OCHOBHBIE

po0IeMbl KHOSPHETHKH.
41, Konnermmms vHoocdepsr 1. Tewisapa ae Lllapaena.

42. Buocdepa 3emnu u ee 3Bomonus.

43. 3nauenue kauru U. [Mpuroxuna u Y. Crenrepc «llopsiaok u3 xaoca» st COBpEMEHHOM
Hayku. OCHOBBI TEOPUU KaTacTpod.

44, HcTopusi OTKpBITUS PENKMX XUMHYECKMX JJIEMEHTOB. AHTPOIHBIM NPUHIUI B
coBpeMeHHOI Hayke u punocoduu. Unen B.U. Bepnanckoro, ero yuenue o Hoochepe.

45. DKOJIOTUYECKOE 3HAYEHUE €CTECTBO3ZHAHMSL.

Bux CPC: *BrinonHenne KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIX 3aJIaHUN

WooNoOR~WDNEF

e N N ol e
akrwbdPEFo

Ku3sb 1 pasym Bo BeenenHol: mpobieMa BHE3EMHBIX LIUBUIIM3ALIMM.
Ponp anxuMun B CTAaHOBIICHUU XUMUHU.

XuMus U ee poJib B OOLIECTBE.
HoBsle MaTepraisl B XMMUH U BO3MOKHOCTb MX IIPUMEHEHUS.
MounekynsipHas 61oa0rus ¥ npodaemMa KIOHUPOBaHUSL.

Pa3Burtue nH(HOpMaIIMOHHBIX TEXHOJIOTHH.

I'eHHas nHXeHepus, €€ BO3MOXHOCTHU U IEPCIIEKTUBBI.

CoBpeMeHHOE NPEICTaBICHUE O HACIEICTBEHHOCTH U U3MEHYUBOCTH.
[TpoGnema HOPMBI ¥ TATOJIOTMU B METULIMHE.

[TpoGsieMbl HCKYCCTBEHHOTO MHTEJUIEKTA U YEJIOBEUECKUM MO3T.
OcHoBHBIE NPOOIEMBI 3KOJIOTUHU U POJIb CPEbI AJIS )KU3ZHU.
CoBpeMeHHBIN KOJOTNYECKUI KPU3HUC U ITYTH €ro MPEOJOJIEHUS.
Bausinue kocMoca Ha GuocepHble MPOLECChl U YET0BEYECKYIO JKU3Hb.
[TpoOnembl coxpaHEeHUsI 030HOBOT'O CIIOA.

TpaguuuoHHbBIE HCTOYHUKH SHEPTUU.

7. TemaTnka KypcoBbIX padoT(IIPOEKTOB)
KypcoBbie paboThI (IPOEKTHI) MO IUCHUIUTMHE HE MPEIYyCMOTPEHBI.

8. DoHJ OLIEHOYHBIX CpeacTB 1Jisd l'[pOMe)KyTO‘-lHOﬁ aTTeCTallun

81 KomnereHuuu u 3Tansl GOPMUPOBAHUS

Konsr Otansl OpMHUPOBAHUS
KOMIIETEHINH Kype, ®opmMma Monynu ( pa3zenbl) TUCHUIUIAHBI
cemMecTp KOHTPOJIS
OK-1 2 Kypc, 3auer Monyns 1:
Beenenue B puiiocoputo HayKku.
Tpernii
cemMecTp
OK-3 2 kypc, 3auer Monyns 2:
YacTHble BOIIPOCHI COBPEMEHHOI'O €CTECTBO3HAHUS.
Tpernii
CEMeCTp

CaeneHust 00 MHBIX TUCHUIUIMHAX, YYaCTBYIOMIMX B ((OPMUPOBAHUM JAHHBIX KOMITETEHIIUH:

Komnerenmus OK-1 popmupyercs B mporiecce U3ydeHus TUCUUTIINH:
Boinycknast kBanudukanuoHHas paboTa,

kapTuHa mupa, Kyneryponorus, @unocodus.

l'ocynmapctBeHHbIld  3K3aMeH, EcTtecTBeHHOHaydHas

Komnerenmus OK-3 ¢hopmupyercs B mporiecce U3y4eHus TUCUUTIINH:
Boinycknast kBanudukanuoHHas paboTa,
KaptuHa Mupa, WHopmannoHHble TexHONOTMM B oOpa3oBaHuHM, OCHOBBI MaTeMaTHYECKOU
00paboTku nHpopmaruu, TexHnuecKue cpecTBa 00yIeHUsI.
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82 Iloka3aTe/u U KPUTEPHHU OLIEHUBAHUS KOMIIETEHIN, IKAJIbI OLlEHMBAHUSA

B pamkax wu3ydyaeMoill JOUCHMIUIMHBI CTYAEHT JEMOHCTPUPYET YPOBHM OBJIAJICHUS
KOMITIETCHIIUSIMMU:

I1oBBIIIEHHBIN YPOBEHB:
3HACT M NOHMMAET TEOPETHYECKOE COAEP)KAHWE NHMCLHUIUIMHBI, TBOPYECKH HCIOJB3YET PECYPCHI
(TeXHOJIOTUH, CPENCTBA) Ul PElICHHUS MPO(EeCCHOHAIBHBIX 3a/1a4; BJIAJCET HABBIKAMH PEIICHUS
IIPaKTUYECKUX 3a7ad.

ba30BbIi1 ypOBEHbB:
3HaeT U NMOHUMAET TEOPETHUYECKOE COJEepkKaHUE; B JOCTATOUHOW CTENEHU CPOPMHUPOBAHBI YMEHHUS
MPUMEHATh Ha TPAKTHUKE U NEPEHOCUTh M3 OJHOW HAayyHOW 00JacTH B JIPYTYIO TEOPETUYECKHE
3HAHUS; YMEHUS M HABBIKU JEMOHCTPHUPYIOTCS B YU€OHOH M MPAKTUYECKOH IeATENIbHOCTH; UMEEeT
HaBBIKH OIICHUBAaHUSI COOCTBEHHBIX TOCTH)KEHHUI; YMEET ONpeneisTh MpoOIeMbl U MOTPEOHOCTH B
KOHKPETHOH 001acTH po(heCCUOHAIBHON AEATEIbHOCTH.

IToporoselii ypoBEHb:
IIOHMMAeT TEOPETUYECKOE COJAEp)KaHUEe; HMEeT IpeACTaBiIeHue O Mpodiemax, mpoleccax,
SBJICHUSAX; 3HAKOM C TEPMUHOJIOTMEH, CYIIHOCTBIO, XapAaKTEPUCTUKAMHU H3Yy4aeMbIX SIBICHU;
JEMOHCTPUPYET IPAKTUYECKHE YMEHMsS IIPUMEHEHHMS 3HAaHUM B KOHKDETHBIX CHUTYyalMsX
poheCCHOHATTLHON IEATEIIEHOCTH.

YPOBEHb HUXKE MOPOrOBOTO:
UMEIOTCS MPpo0ebl B 3HAHUSIX OCHOBHOI'O Y4€OHO-IIPOrPaMMHOI0 MaTepuaia, CTyAEHT JOIyCKaeT
IPUHLIUIHNAIBHBIE OIUMOKH B BBIMOJIHEHUH IPEIYCMOTPEHHBIX IPOrpaMMOil 3ajjaHuii, He criocoOeH
MPOJOIDKUTH 00y4eHHE WIIM MPHUCTYIUTH K MPO(ECCHOHANBHON AEATEIBHOCTH 110 OKOHYAHHH By3a
0€e3 I0TOJIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOILEH JUCIUITIIMHE.

YpoBeHb [IIxana oneHnBaHUsA AJI1 IPOMEKYTOUHON [IIxana oueHUBaHUA
c(OPMUPOBAHHOCTH aTTecTaluu no bPC
KOMIICTCHIINH DK3amMeH 3auer
(muddepeHmpoBaHHbII
3a4er)
[ToBbITIeHHBIN 5 (oTIIMYHO) 3a4TEHO 90 - 100%
bazoBbiii 4 (xoportio) 3a4TEHO 76 — 89%
[ToporoBerii 3 (YAOBIETBOPUTEIHLHO) 3a4TEHO 60 — 75%
Huxe noporosoro 2 (HeyOBJIETBOPUTEIBHO) |HE3aYTEHO Huxe 60%

KpI/ITepI/II/I OIICHKHN 3HaHI/II>'I CTYJIGHTOB 10 JUCHUITJINHE
Ormenka ITokazarenu

3auTeHo CrtyneHT cBOOOHO BiIa/Ie€T TEPMUHOJIOTHEH U3 PA3IMUHBIX Pa3/IeiioB
Kypca, IeMOHCTPUPYET MpeKpacHOe 3HaHKE MpeaMeTa, 100aBsis
KOMMEHTApUH, TTOSICHEHUS,

000CHOBaHHU, OTBeUasi Ha BOIIPOC, MOXKET ObICTPO U 6€30MHUO0YHO
MPOWJLTIOCTPUPOBATH OTBET COOCTBEHHBIMH MPUMEPAMHU, TEMOHCTPUPYET
paziuuHble GopMbI

MBICJIUTEIILHON JESTENHPHOCTU: aHaJIN3, CHHTE3, CPaBHEHHE, 0000IIIEHUE U
T.1. Bnaneer apryMeHranuei, rpaMOTHOM, JIJAKOHUYHOU, JOCTYITHOM U
MTOHATHOM PEYbIo.

Hezauteno CTyneHT AeMOHCTpUPYET He3HaHWE OCHOBHOTO CO/IEP KAHUSI TUCIUIUINHBI,
0oOHapy’KUBas CyIIECTBEHHBIE MPOOEIBl B 3HAHUAX y4eOHOr0 MaTepHara,
JOTTYCKaeT MPUHUHUITHAIbHbBIE OIIMOKH B BHIITOJHEHUH MpeJiaraeMbIX
3aJlaHU; 3aTPYAHSIETCS JeNIaTh BBIBOJIBI U OTBEUATh HA JIOTOJHUTEIbHBIC
BOIPOCHI ITpernoaBaTes.

83. Bonpocskl, 3aaHust TEKylero KOHTPOJIs

Monyns 1: Benenue B punocoduro Hayku

OK-1 criocoGHOCTBIO UCITIOJIB30BATh OCHOBBI (PMIIOCO(PCKUX U COLIMOTYMaHUTAPHBIX 3HAHUUN IS
(dbopMHpOBaHUS HAYYHOTO MUPOBO33PECHUS
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1 OOBsICHUTE KaK COOTHOCSTCS MEXIy COOOM eCTeCTBEHHOHAy4yHas ¥ TyMaHHTapHas
KYJIbTYpbI?

2 OOBsicHUTE B YeM 3aKJIIOYaeTCs OTJIMYME ECTECTBEHHOHAyYHBIX 3HaHUM  OT
T'yYMaHUTapHBIX ?

3 JlaiiTe onpeneneHre NOHATUIO «HayKa»? Ha30BUTE OTIMYUTENbHBIC YEPTHI HAYKH.

4 ApPryMEHTHPOBaHO TOSICHUTE, €CTh JIM pa3sHULIA MEXAy QHIOCOPCKUM H

€CTECTBEHHOHAYYHBIM ITIOHATHEM «MATEPUSI».
o) [IpuBeauTe nOKa3aTeNbCTBA EAMHCTBA MATEPUAIILHOTO MUPA.

6. Ha3zoBure oOuieHayuHble METO[bl, KOTOPbIE HCIIOJIB3YIOTCS B ecTecTBo3HaHuM? [laiite
ONpECIICHUE TOHATHAM «MBICICHHBIA JKCIIEPUMEHT» M «MOZCIBHBIM JKCIEPUMEHT» U IPUBEIUTE
IIPUMEDPBL.

Monynb 2: YacTHbIE BOIIPOCH COBPEMEHHOT'O €CTECTBO3HAHUS

OK-3 cnocoOGHOCThIO MCIOJIB30BaTh €CTECTBEHHOHAYYHbIE W MaTEMaTUYECKUE 3HAHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMALIMOHHOM IIPOCTPAHCTBE

1 HazoBute 0CHOBHBIE CTPYKTYpPHBIC 00pa30BaHUsI B MUKPO-, MAKPO- ¥ METa-MHpax.

2 Onumute uto coboit mpeacrasisier ConHeunas cucrema? Kakosa ee ctpykrypa?

3 OOBbsiCHUTE YTO IOHUMAIOT B €CTECTBO3HAHUHU I10J] TEPMUHOM <OKU3Hb»? YKaKuTe
OCHOBHBIE ITPU3HAKH KUBOTO. J{aliTe KpaTKyIo XapaKTEepUCTHKY CTPYKTYPHBIX YPOBHEH KUBOW MaTEpUH.
4. OO0BsicHUTE, KAKOBO COOTHOIIIEHNE OMOJIOTMYECKOTO M COLUATLHOTO B HCTOPUUECKOM

pazButun yenoBeka? [Ipomomkaercs 11 OHMOIOrnYecKast HBOJIIONMS YEIOBEKa B HACTOSIIEE BpeMsi?

5 MOXHO 1 TOBOPHUTH O KOJMUYECTBE 3/10POBbsS, H 4YeM OHO u3MepsieTcsi? UTo BKIIIOYAET B
ce0st IOHATHE «30POBBIA 00pa3 KUZHUN?

6.  HasoBuTte rmoGanbHbIE YKOJIOTHYECKUE MTPOoOIeMbl cOBpeMeHHOCTH. [IpuBennTe npumepsl
BIIMSTHUSL DKOJIOTHUECKUX (PaKTOPOB HA 370POBBE YEIIOBEKA.

84, Bonpocbl npoMeKyTOYHOMATTECTAIINI

Iareiii Tpumectp (3auer, OK-1, OK-3)

1. [aiite onpenenenne NOHATHIO «Hayka»? Ha30BuTe OTIMUYUTENbHBIE YEPTHI HAYKH.

2. JlaiiTe NOHATHE HAYYHOM KapTUHBI MUPA U IPUBEAUTE IPUMEPHI KAPTUH MUPA U3
HCTOPUH HAYKHU.

3. [lepeuncinure KapTUHBI MUpa CYLIECTBOBABIINE B McTOpuU Hayku? Kakas u3 HuX
ABJIIETCS TIEPBOM HAYYHOW KapTUHOU Mupa?

4. OOBscHUTE Ha KaKylo (PU3NYECKYIO TEOPUIO ONUPAETCS] COBPEMEHHAst KOCMOJIOTHs?
OTBET MOSICHUTB.

5. [TosicHuTe B YeM 3aKIH04AETCss CUCTEMHBIN B3IV HA MUP?

6. [aiiTe onpeneneHne MOHITHIO «Hay4YHast peBooIus»? Kakue HaydyHbIe pEBOTIONNH U3
VCTOPUU HAYKU BaM U3BECTHBI.

7. HazoBure ocHOBHBIE CTPYKTYpHBIE 00pa30BaHUsl B MUKPO-, MAaKpO- U METa-MHpax.

8. [TosicHuTe Kakas TEOpHsl ABIIETCS COBPEMEHHOM T€OpUEN IPOCTPAHCTBA U BPEMEHU ?

9. HazoBure u naiite XapakTepucTuKy QpyHIaMEHTaTIbHBIM B3aUMOICHCTBUSM B IIPUPOJIE.

10. [TosicuuTe, B 4eM 3aKJIFOUAETCS pa3InyUe MEXKAY JUHAMUYECKHUMHU U CTATUCTUYECKUMU
3aKOHOMEPHOCTSIMU B Ipupoje?

11. OO0BbscHHUTE, KaKOBa OCHOBHASI Uesl MOJIENHN paciiupstomeiicss Beenennoi?

12. OOBscHUTE, B UEM 3aKJIIOYaeTCs CYLITHOCTh KOHIENIUU bosbIioro B3peisa?

13. Onummre cTpykTypy Beenennoii?

14. KakoBo Bame npeacrasienue o ramaktuke? Kak onu pacrnipeneneHsl Bo BeeneHHoin?

15. Onummmre, uto coboit mpeactasnser Conneunas cucrema? Kakosa ee ctpykrypa?

16. Vkaxute MeCTOpacoIoKEeHHE 3eMIIH B CTPYKType COJTHEUHOU CUCTEMBI.

17. Kak BplI cunraere, mouemy cpeau IIaHET 3€MHOM IPYIIIBI TOJBKO 3€MJIS SIBIISETCS
KU3HECITOCOOHOM TIaHeToM?

18. Yro Bel MokeTe cKa3aTh 0 KpeallMOHU3ME U €T0 UJEU O Hayase )KU3HU?

19. OObsicHUTE, B UEM 3aKJIIOUAETCs CYTh TEOPHH Hayana *HU3HU Ha 3emuie o A. U.
Onapuny?

20. JaiiTe onpenenenne TEpPMUHY «KHU3HB» C TOUKU 3pEHUS] €CTECTBO3HAHUSA. Y KaXKHUTE
OCHOBHBIE ITPU3HAKU KHUBOTO.

21. JlaiTe KpaTKyrO XapaKTEpUCTUKY CTPYKTYPHBIX YPOBHEU KUBOW MaTEPHH.

22. JlokaxxuTe, 9TO KJIE€TKAa — 3TO CBOETO poJia aToM B Onosiornn. B ueM 3akitouaeTcst posb
KJIETKH?
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23. OxapakTepu3yiTe OCHOBHBIE CIIOCOOBI MUTAHUS B )KHBOU MpUpoie?

24. MOXHO 11 TOBOPUTH O KOJIMYECTBE 3I0POBBSI, 1 UEM OHO U3MepseTcs? UTo BKIIOYAET B
ceOst MOHSTHE «3JIOPOBBEN» U «3IOPOBBIN 00pa3 KU3HI»?

25. HazoBuTe rinobanbHbIe 9KOJIOTHYECKHE TTPOOIEMbI COBPEMEHHOCTH.

85. MeTtoauyeckue MaTepuajbl, onpele/siioliie NMpouelypbl OLEHUBAHUS 3HAHMIA,

YMEHHii, HABBIKOB H (MJIH) ONBITA JAEATEJbHOCTH, XapaKTepU3YIOUHUX 3Tanbl (pOPpMUPOBAHUS
KOMIIeTeHIHI

[TpomerxyTouHas aTTecTanus NpOBOIUTCA B GopMe 3ayeTa.

3auer ciayxur GOpMOH TPOBEPKHM YCBOCHUS Y4YyeOHOro MaTepuala IMPAKTUYECKUX U
CEMUHApPCKMX 3aHATHM, TOTOBHOCTU K IIPAKTHUYECKOW JEATENbHOCTH, YCIEIIHOIO BBITOJIHECHUS
CTYAE€HTaMM Ja0OpaTOPHBIX M KYypPCOBBIX pPa0OT, NPOU3BOACTBEHHOW U Y4eOHOH NPAaKTUK U
BBITNIOJIHEHMSI B MIPOLIECCE ATUX MPAKTUK BCEX YUYE€OHBIX MOPYUYEHHM B COOTBETCTBUHU C YTBEP)KJIECHHOM
MPOTPaMMOil.

IIpn OGannbHO-PEUTHHIOBOM KOHTPOJIE 3HAHWN MTOTrOBas OLIEHKA BBICTABISIETCS C Y4ETOM
HaOpaHHOW CyMMBbI 0aJlIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jnst oneHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMH TOCPEICTBOM cobecenoBanus (YCTHOTO
OTBETa) CTYJACHTY NpPEABAPUTEIHLHO MpEiaracTcsi MepeyeHb BOIPOCOB WJIM KOMILJICKCHBIX 3a/IaHUM,
IPENONaraloIuX yMEHHE OPHEHTHUPOBAThCS B MpoOiieMe, 3HAHHE TEOPETHYECKOro MarepHana,
YMEHUSI IPUMEHSTh €r0 B MPAKTUYECKOW MPodecCHOHaTbHOM NeATEIbHOCTH, BJIAJICHUE HAaBBIKAMU U
IpYEMaMH BBITIOJIHEHUS IPAKTHYECKUX 3aaHUH.

[Tpu onieHKe AOCTHKEHHI CTYCHTOB HEOOXOAMMO OOpamaTh 0c000e BHUMaHUE Ha:

—yCBOCHHE MPOTPaMMHOT0 MaTepHaa;

—yMEHHE U3JIaraTh MPOrPAMMHBII MaTepUall HAYYHBIM SI3BIKOM;

—yMEHHE CBS3BIBATh TEOPHIO C MIPAKTUKOMH;

—yMEHHE OTBEYaTh HA BUJIOM3MECHEHHOE 3a/1aHUE;

— BIIQJICHUE HABBIKAMH MTOMCKA, CHCTEMATH3aIUN HEOOXOIUMBIX HCTOYHHUKOB JINTEPATYPHI 110
u3ydaeMoi npooieme;

—yMeHHe 000CHOBBIBATh MIPUHSTHIC PEIICHHUS;

—BJIaJICHHE HABBIKAMU W ITPHEMaMH BBITIOJTHEHUS PAKTUIECKHUX 3a/IaHU;

—yMeHHeE MOJIKPEIIATh OTBET MILTIOCTPATUBHBIM MAaTEPUAIIOM.

TecTnl

[Ipu onpeneneHnu ypoBHS JOCTHKEHHUM CTYJCHTOB C IIOMOIIBIO TECTOBOTO KOHTPOJIS
Heo0XoIuMo 0OpaIiate 0coboe BHUMaHuE Ha cleayloliee:

—OIICHUBAETCS MOJTHOCTHIO TIPABUIIHHBINA OTBET;

— TpernoiaBaresieM J0JKHa ObITh ONpeeieHa MaKCUMalbHasl OIEHKa 3a TECT, BKIIFOUAOIIUI
OTIpEeJIETICHHOE KOJIMUECTBO BOIIPOCOB;

—TIperoaBaTeNeM MOXKET ObITh ONpe/ieieHa MaKCUMalbHasl OllEHKa 332 OJIUH BOMPOC TECTa;

— TI0 BOTIPOCaM, MpeTyCMaTPUBAIOIIMM MHOXECTBEHHBIN BHIOOP MPAaBMIHHBIX OTBETOB, OLIEHKA
ONpEeNIENAETC UCXO0/I1 U3 MAaKCUMAJIbHOM OLIEHKH 33 OJWH BOIPOC TECTA.

[TucbMeHHast KOHTpOJIbHAs paboTa

Bunel KOHTpONBHBIX paboT: ayAMTOpHbIE, JOMAllHHE, TEKyIIHe, HK3aMEHAIMOHHBIE,
NUCbMEHHBIE, rpaduyeckue, NpakTHYecKue, ppoHTaIbHbIEe, MHIUBUYaJIbHBIC.

Cucrema 3ajaHHi MMCbMEHHBIX KOHTPOJIBHBIX PadOT JOJIKHA:

— BBISIBJIATH 3HAHUS CTYAEHTOB 10 ONIPEIEICHHON NUCHUIUIMHE (pa3ieny JUCIUILINHEI);

— BBISIBJISITH IOHWMaHHE CYITHOCTH U3y4aeMbIX IPEIMETOB U SBJICHUH, NX3aKOHOMEPHOCTEH;

—BBISBIISITH YMEHHUE CAMOCTOSITENILHO JeTIaTh BHIBOJIBI M 0000IIECHMS;

—TBOPYECKH HCIOIb30BaTh 3HAHUS U HABBIKU.

TpeboBaHus K KOHTPOJIBHON PabOTE MO TEMATHYECKOMY COJIEP>KAaHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxoxe KOHTpOJIbHBIE PA0OTHI MOTYT BKIIIOYATh MIEpeUYEHb MPAKTUUECKUX 3aJaHHMH.

KonTtekctHas yueOHast 3a1a4a, mpoOJieMHas CUTYaIusl, CUTyal[HOHHAsl 3a/1a4a, KeHCOBOE
3aJaHue
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[Ipu onpenieNieHHH YpOBHS JOCTHKCHHUN CTYJCHTOB P PEIICHUH YUCOHBIX MPAKTHYCCKUX
3a/1a4 Heo0X0aAMMO OOpamaTh 0c000e BHUMaHNE Ha CIIEAYIOIIEe:

—CHOCOGHOCTB OHpeI[CJISITB nu HpI/IHI/IMaTB neiaun y‘ICGHOI\/'I 3aga4du, CaMOCTOATCIBbHO U TBOp‘-IeCKI/I
IUTAHUPOBATh €€ PEIICHUE KaK B THITMYHOM, TaKk U B HECTAHJIAPTHON CUTYaI[UH;

—CUCTEMAaTHU3UPOBaHHBIC, TJTyOOKHUE M ITOJTHBIC 3HAHKS 110 BCEM pa3jieiaM MPOrpaMMEl;

— TOYHOC UCIIOJIB30BAHUC Haquoﬁ TepMI/IHOHOFI/II/I, CTUJINCTHUYCCKHA I‘paMOTHOC, JIOTUYECCKU
IIPABHJILHOC M3JIOKEHHE OTBETA HA BOMPOCHI U 3aJIaHUS;

—BJIaJICHUE MHCTPYMEHTApUEM YUeOHOM TUCIUTUINHEI, YMEHHE ero 3(()EKTUBHO UCTIOIB30BATh
B IIOCTAHOBKE M PEUICHUM YYCOHBIX 3aj1a4;

—TIpaMOTHOE MCIIOJIb30BAaHKE OCHOBHOM M JIOTIOJTHUTEIBLHOU JTUTEPATYPhI;

— YMCHI/IC HUCIIOJIB30BAThH COBpCMCHHbIC I/IH(I)OpMaI_II/IOHHbIe TCXHOJIOTUU OJIA peH.IeHI/IH yLIe6HbIX
3aJ1a4, UCI0JIb30BaTh HAYYHBIC JOCTH)KCHUS PYTUX JUCHIHUILIHH,

— TBOpYECKAasi CAMOCTOSATEIbHAS padoTa Ha MPAKTUICCKUX, Ta00PATOPHBIX 3aHITHSIX, aKTUBHOE
y4acTHe B IPYIIIOBBIX OOCYKICHHIX, BEICOKHI YPOBEHB KYJIbTYPbI HCITOJIHCHUS 3aJaHUM.

9. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM y4eOHOM JIUTEPaTypPhI

OcHoBHas JInTeparypa

1 I'yces, JI.A. EcrecTBeHHOHay4YHasi KapTUHA MHUpa [ DIEKTPOHHBIN pecypc] : yueOHoe
noco6ue / [I.A. I'yces, E.I'. BonkoBa, A.C. MacnakoB ; Mus. o0p. u nayku PO, MIII'Y. - Mocksa :
MIIT'Y, 2016. - 224 c. — Pexxum pocryna: http://biblioclub.ru/index.php?page=book&id=472844

2. Tutos, ®@.B. EcrecTBeHHOHayuHas KapTHHa Mupa [ DIeKTpoHHbIH pecypce | / ©.B.
Tutos. - Kemeposo : Kemeposckuii rocynapctBeHHbslit yHusepcurert, 2013. - 220 c. - Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=232815

JlonoJiHUTe/IbHAA JTUTEpPATYypa

1 Kapnienkos, C.X. Konueniuu coBpeMeHHOT0 ectecTBo3HaHus : yueOnuk / C.X.
Kapnenkos. — 12-eu3n., nepepad. u non. — Mocksa : {upekr-Menua, 2014. — 624 c. — Pexxum nocrtyma::
http://biblioclub.ru/index.php?page=book&id=229405

2. Tynunos, B.®. Konuenuuu coBpeMeHHOTo ectecTBO3HaHus : yueOHuk / B.®. Tynunos,
K.B. TynunoB. - 3-e u31., nepepad. u goi. - Mocksa : M3naTenbcko-ToproBast Kopriopamust «J{anmkoB u
K°», 2016. - 483 c. : [DnexTponHslii pecypc]. - URL:_
http://biblioclub.ru/index.php?page=book&id=453499

10. ITepeyens pecypcoB nHGOPMAITMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTu «AHTEpHET»

1. http:// www.nlr.ru —Karamor Poccuiickoii HalmOHaIbHON OHOIHOTEKH

2. http://humbio.ru/Humbio/genetics.htm — OcHoBBI reHETHKH

3. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/BIOSFERA .html — OcHoBEI
yueHus o 6uochep

4. http://www.biology.ru/course/design/index.htm — Mctopust 6uonoruu, KieTouHast TCOPHsI
IIUTOJIOTHSI

11 MeTtoan4yeckue yKa3aHus 00y4a0UMCS 110 OCBOCHHMIO TUCHUIIIAHBI (MOILYJIA)

[Ipu ocBoeHMM MaTepuana IUCHUTUITMHBI HEOOXO0AUMO:

- CIUTAHUPOBATh U PACTIPEACTUTH BpeMsi, HEOOXOIMMOE JJIs U3YUYCHUS TUCIIUTUIHHEI;

- KOHKPETH3UPOBATh AJIs ceOs MIaH U3yYeHHs MaTepraa;

- 03HAKOMUTHCS ¢ 00BEMOM U XapaKTePOM BHEAYJAUTOPHON CAMOCTOSTEIHHOM paboTh
JUIST TOJTHOITEHHOT'O OCBOEHUS KAXKI0M M3 TEM HUCIIUILINHEL.

Cuenapuii u3yueHus Kypca:

- MpopadoTaiTe KXYy TEMY 10 MpeiaraeMoMy HUXKE allTOPUTMY ICHUCTBU;

- M3Yy4lB BECh MaTEpHUall, BBIITOJIHUTE UTOTOBBIM TECT, KOTOPBIN IPOJAEMOHCTPUPYET
TOTOBHOCTB K C/Iayue 3a4eTa.

Anroput™M pabOTHI HaJl KaXKIAOW TEMOM:

- HU3YUUTE COACPKAHUEC TCMbI BHAYAJIC 110 JICKIIMOHHOMY MaTepuaily, a 3aTe€M I10 IPyruM
HUCTOYHUKAM;

- MPOYUTANTE NOMOJHUTEIBHYIO TUTEPATYPY U3 CIIUCKA, TPEJI0KEHHOTO MPENOoIaBaTeIeM;

— BBIITMIIUTE B TETPAAb OCHOBHBIC KATCTOPHUH U ICPCOHAINHU I10 TEME, NUCITOJIb3Ys
HGKHHOHHLIﬁ MaTepural Uin CJI0Bapu, 4YTO IMOMOKCT 6LICTp0 MOBTOPUTH MaTCpurall Ipu MOATOTOBKEC K
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3a4ery;

— COCTaBbTE KPATKHI IJIaH OTBETA IO KAKIOMY BOIIPOCY, BEIHOCKMOMY Ha 00CYXIICHHE
Ha 1a00paTOPHOM 3aHATHUH;

- BBIYYUTE ONPEACIICHHUS TEPMUHOB, OTHOCSIINXCS K TEME;

- NpOJyMaiiTe MPUMEPHI U HIUTFOCTPAIIAN K OTBETY TI0 U3y4aeMoil Teme;

— noa0epHUTe IUTATH YYCHBIX, OOIIECTBEHHBIX JEATENCH, MyOIMIIUCTOB, YMECTHBIE C
TOYKH 3pEHUS 00CYXIaeMOM TTPOOIIEMBI;

— NPOYMBIBAiiTEe BHICKAa3bIBAHUS 110 TEMaM, MIPEIOKEHHBIM K JIA00OPaTOPHOMY 3aHSATHIO.

Pexomennammu o pabote ¢ IUTEpaTypou:

- 03HAKOMBTECh C aHHOTALIUSIMHU K PEKOMEHIOBaHHOM JINTEPATYPE U OMPEICITUTE
OCHOBHOHM METO]I M3JI0KEHHUSI MaTepuaia TOro WM HHOTO HCTOYHHKA,

- COCTaBbTE COOCTBEHHBIC aHHOTAIMH K JPYTUM UCTOYHHKAM Ha KapTOYKaX, 4TO
MIOMOJKET MPH MOATOTOBKE pedepaToB, TEKCTOB peyeH, MPH MOATOTOBKE K 3a4eTy;

- BBIOEPUTE T€ UCTOYHUKHU, KOTOPBIE HAMOOJIEE OIXOIST ISl H3yUCHUsT KOHKPETHOU TEMBI.

12 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHH

Peanu3anus yaeOHOI mporpaMmbl 00eCieUnBaCTCS JOCTYIIOM KaXKIO0TO CTYIEHTA K
nH(}OPMaILIMOHHBIM pecypcaM — 3IEKTPOHHOM OubmuoTeke u ceteBbIM pecypcam Uurepuer. s
ucnonb3zoBanusg UKT B yueOHOM mpoliecce UCIoIb3yeTcsl MPOrpaMMHOE 00eCTICUeHHE, TTO3BOJIAIOIICE
OCYIIECTBIISITh TIOUCK, XpaHEHUE, CUCTEMATH3alMI0, aHAIIU3 U MTPE3EHTALNI0 MHPOPMAIIMH, SKCIIOPT
UHPOpPMALIUU HAa U(PPOBBIC HOCUTEH, OPTaHU3AIMIO B3aNMOACHUCTBUS B PEaIbHON M BUPTYaJIbHOU
o0pa3oBaTenpHOI cpeje.

I/IH[[I/IBI/IZIyaJIBHI)Ie PE3YIbTAaThl OCBOCHUA JUCHUIIIMHBI CTYACHTAMU (1)I/IKCI/Ipy10TC$I B
ANEKTPOHHOU MH(POPMALIMOHHO-00Pa30BaTENBLHOM Cpelie YHUBEPCUTETA.

12.1. llepeyeHs MPOrpaMMHOro odecreyeHus
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [IPOD

12.2. IlepevyeHb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM (00HOBJIEHHE BBITIOJIHSIETCS
esKeHe/leJIbHO)
1. UudopmarmonHo-npaBoas cucrema «CAPAHT» (http://www.garant.ru)
2. CnipaBouHas npaBoBas cuctema «Koncynprantl Loy (http://www.consultant.ru)

12.3. llepeyensb coBpeMeHHBbIX MPOecCHOHAIBHBIX 023 TaHHBIX

1. IIpodeccuonanpHas 6a3a faHHBIX «OTKpBITHIE TaHHBIE MUHUCTEPCTBA 00OPAa30BaHUsI U HAYKH
P®» (http://xn ---8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Tlpodeccnonanpuas 6a3a qaHHbIX «[lopTanm OTKPBITHIX TaHHBIX MHUHHACTEPCTBA KYJIBTYPHI
Poccuiickoit ®eneparun» (http://opendata.mkrf.ru/)

3. DnekTpoHHas 6ubnmoreuHas cucrema Znanium.com( http://znanium.com/)

4. EnuHoe OKHO JocTymna K odpa3oBarenbHbIM pecypcam (http://window.edu.ru)

13. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)

Jlnst mpoBeieHUsT ayJUTOPHBIX 3aHATHH HEOOXOAMM CTaHIAPTHBIM HAOOp CHeHaTu3upPOBAHHON
yaeOHOM Mebenu u  ydeOHOro OOOpYyIOBaHHSA, a TakKe MYJIbTUMEIUWHOE OO0OpYyIOBaHHUE IS
JEMOHCTpAllMM Tpe3eHTaluuil Ha Jekuusax. i 1poBeNeHHs MNpPaKTUYECKUX 3aHATHH, a TaKxke
OpTaHU3aIMN CaMOCTOSATEIHLHON PAOOTHI CTYICHTOB HEOOXOIWM KOMITBIOTEPHBIM KJIace ¢ pabodumu
MecTaMu, 00eCreunBaloIMMU BBIX0 B MIHTEpHET.

WnnuBuayanbHble pe3ylbTaThl OCBOEHUS JUCHUIUIMHBI  (PUKCUPYIOTCS B 3JIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTEeNbHOM cpejle YHUBEpCUTETA.

Peamuzarust  yueOHOM mporpaMmbl  OOECIIEYMBAETCS  JIOCTYINOM  KaXJIOTO CTYACHTa K
UHPOPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOH Oubinmoreke U cereBbIM pecypcam WutepHer. s
ucnonszoBanuss KT B yuyeOHOM mporecce HEOOXOIMMO HadM4Me MPOrpaMMHOr0 obOecreyeHus,
MO3BOJISIOIIETO OCYLIECTBIISATh MOUCK MHGpOpPMaLMU B ceTH VHTEpHEeT, CUCTeMaTH3alfio, aHaIu3 U
Ipe3eHTalNI0 HHpOpMaLUU, SIKCIOPT HHPOpMAIK Ha U(POBBIE HOCUTEIH.

1 Yyebuvie ayoumopuu 011 npogedeHus 3aHAMUL CEMUHAPCKO20 MUNA, 2PYRNOBbLIX U
UHOUBUOYATILHBIX KOHCYIbMAYUll, MeKyuwe20 KOHMPOs U NPOMENCYMOUHOU ammecmayuu (ayoumopus
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MNe 116).

Mynemumeouiinas nabopamopus TechniLab.

[TomenieHne yKOMITJIEKTOBAHO CHEMATU3UPOBAHHON MeOEIIbI0 U TEXHUYECKHUMHU CPEICTBAMU
o0OyueHusl.

OcHOBHOE 000pYIOBaHUE:

HabGops! nemMoHCcTpaninoHHOro 000pyA0BaHus: MpoekTop BenQ; nHTepakTHBHAS TOCKa Smart
Board, xoJ10HKH.

JIaboparopHoe 000pyI0BaHKE: aBTOMATU3UPOBAHHBIE pabodre MecTa (KOMITBIOTEPHI - 14 1miT.).

Y4eOHo-HaIAIHbIE TOCOOUS:

[Ipeszenranuu.

2 Tomewenue ons camocmosmenvrol pabomsi (nomewerue Ne

101) YuranbHblii 3aJ1.

[TomenieHne yKOMIUIEKTOBAHO CHEIHATU3UPOBAHHONW MeOeIbl0 M TEXHUYECKHMMH CpeICTBaMU
00y4eHwusl.

OcHoBHOE 000py/IOBaHUE:

KomMmrbroTepHas TeXHUKA C BO3MOXKHOCTBIO MOAKITIOUCHUS K ceT «MHTepHeT» U oOecrneueHueM
JOCTyNa B AJIEKTPOHHYIO MH(DOPMAIMOHHO-00pa30BaTENbHYIO Cpelly yHUBepcutera (kommbrorep — 10
MIT., IPOEKTOP C IKPAHOM, MHOTO()YHKITMOHATILHOE YCTPOUCTBO, IIPUHTED).

Y4eOHo-HaIAIHBIE TOCOOUS:

Vyebuukun #  yueOHO-METOIWYECKHE TOCOOMs, TMEPUOJUYECKHUE W3JaHUs, CIpaBOYHAs
JUTepaTypa; CTEHIbI C TEMAaTHUECKUMHU BBHICTABKAMHU.

3 Tlomewenue ons camocmosmenvroll pabomvi (nomewerue Ne 101

0) UnTanbHBIN 3aJ1 SJICKTPOHHBIX PECYPCOB.

[TomemnieHne yKOMIIJIEKTOBAHO CHEIHATU3UPOBAHHON MEOETbI0 U TEXHUYECKHUMH CPEICTBAMU
00y4eHwusl.

OcHoBHOE 000pY/IOBaHUE:

KomMmreroTepHas TeXHUKA C BO3MOXKHOCTBIO MOAKITIOUYCHHS K ceTu «MHTepHEeT» U oOecreueHueM
JOCTyNa B AJMEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpely YHHBEpcuTeTa (KoMmibrotep — 12
IIT., MyJbTUMEIUIHBIN TPOEKTOP, MHOTO(PYHKITHOHAIBHOE YCTPOHCTBO, IPUHTED).

Y4eOHOo-HaIAIHbIE TOCOOUS:

[Ipe3enTanmm; 7IEKTPOHHBIC JUCKU C YICOHBIMH U y4EOHO-METOIUICCKIMHE ITOCOOUSIMHU.
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