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1 Heab u 3a71a4u U3y4eHUs AN CUUIINHBI

ens wu3ydeHUs AUCHUIUIMHBI — (OPMHUPOBAHUE CIICIMAINCTA HMMEIOIIETO IEJIOCTHOE
MPEAICTABICHHUE O MPOLIECCAX U SIBJICHUSAX, IPOUCXOIAIIUX B 5KMBOM M HEKUBOU MPUPO/IE; TOHUMAIOILIETO
BO3MOKHOCTH COBPEMEHHBIX HAYYHBIX METOJ0B MO3HAHMS; YMEIOIIETO UCIOJIb30BaTh HAYYHbIE METObI
MO3HAHMS, KOTOPHIE CTABUT MOCTOSIHHO MEHSIONIUICS MHp; MPEICTABIISIONIEIO OOIIYI0 COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KapTUHY MUPA.

3amaun JUCHUILIAHLI:

—(hopmupoBaHuEe TIPEACTABICHUH O KIIFOYEBBIX OCOOCHHOCTSX CTPAaTEeTHH €CTECTBEHHOHAYYHOTO
MBIILJICHUS;

—IMOHUMaHUE CTYAEHTAMH CYIIHOCTU TPAHCIUCIUIIIMHAPHBIX U MEXIUCIUIUIMHAPHBIX CBS3EU U
UJIed M BAKHEHMIIMX ECTECTBEHHOHAYYHBIX KOHLENUWWA, JICKAIUX B OCHOBE COBPEMEHHOIO
€CTECTBO3HAHMS,

—(hopMupOBaHKE TPEICTABICHUIA O CMEHE THUIIOB HAyYHOW PAIIMOHATBHOCTH, O PEBOJIIONHSIX B
€CTECTBO3HAHUU U CMEHE HAYYHBIX MMApaJUTrM KaK KIFOUYEBbIX 3TAllOB Pa3BUTHS €CTECTBO3HAHMUS;

—TOHMMAaHUEe CHEIU(PUKNA €CTECTBEHHOHAYYHOTO M TYMaHUTAPHOTO KOMIIOHEHTOB KYJIbTYpHI, €&
CBs13el ¢ 0COOEHHOCTSIMHM MBIIIICHHI;

—CO3/IaHK€ MPEANOCHUIOK JIsl PAa3BUTHS 3aJI0)KEHHOTO B KAXKJIOM YEJIOBEKE MHTEIJIEKTYaIbHOTO
MOTEHIIMaNa, CIOCOOCTBYIONIEr0 MPO(heCCHOHATLHOMY M TUYHOCTHOMY POCTY.

2 MecTo AucuMILUIEHBI B cTpyKType OITIOII BO

Hucuunnuna b1.6.15 «EctecTBeHHOHayyHasi KapTUHAa MHpa» OTHOCHTCA K 0a30BOM 4YacTu
y4eOHOro IJIaHa.

Jucuunnuza uzydaercs Ha 2 Kypce, B 3 ceMecTpe.

JUig n3y4eHust JUCHUILIMHBI TpeOyeTcs: U3ydyeHue TUCHUIUIMH 0a30BOM YyacTu yueOHOro IU1aHa, a
TaK)Ke JUCLUUILIIMH BapUATUBHOM YacTH y4eOHOTo MIaHa U JUCIHUIUIMH 10 BEIOOPY CTYACHTOB.

OcBoeHME JaHHOW JMCLUMIUIMHBI TakXe HEOOXOAMMO s MPOXOXKACHUS Yy4yeOHOM U
MIPOU3BOJCTBEHHOMN MPAKTUK, TOATOTOBKU CTYIE€HTOB K TOCYIapCTBEHHOW UTOTOBOM aTTECTAIlUU.

WN3ydyennto guctumuinael b1.6.15  «EctecTBeHHOHayuyHass KapTMHAa MHpa» MPEIIECTBYET
OCBOCHHE TUCIMIUIMH (ITPAKTHUK):

b1.5.09 Bo3pactrHas anaTomusi, (PU3HOTIOTHS ¥ OCHOBBI BAJICOJIOTHH;

b1.5.10 OcHOBBI MEAUITMHCKUX 3HAHWM;

b1.B.19 Kynbrypomorus.

OcBoenne nucuuminnsl b1.6.15 «EcTrecTBeHHOHayuHas KapTHHA MUPay SBIISETCS HEOOXOIMMOM
OCHOBOM JIJI51 TOCTIEYIOIIETO U3YUCHUS JUCITUTUIMH (TTPAKTHUK):

b1.5.01 ®unocodus;

b1.b5.12 NndopmanrionHpie TEXHOJIOTUH B 00pa30BaHUY;

b1.b.14 OcHoBBI MaTeMaTUueCKOil 00paboTKH HH(DOPMALIUH.

Ob6nacTh npodeccuoHaIbHON AESITENbHOCTH, HA KOTOPYIO OPUEHTHPYET JUCIUIUINHA

«EcTtecTBeHHOHay4YHass KapTMHAa MHpay», BKIIOYAeT: oOpa3oBaHUE, CcoOLHUaNbHYIO cdepy,
KYJIBTYpPY..

OcBoeHHe AMCLUUIUIMHBI TOTOBUT K paboTe CcO CIenyroIUMH 00BeKTaMH MNpodecCHOHANbHOM
NeSITENIbHOCTH :

— o0yueHue;

— BOCIIUTaHHUE;

— Ppa3BUTHE.

B npomecce wu3ydeHHs AMCUMIUIMHBI CTYAEHT TOTOBUTCA K BHAaM MNPOQpecCHOHATbHON
NEeSITeIbHOCTH U pelIeHHI0 Mpo(ecCHOHANbHbIX 3ajad, npeaycMoTpeHHbIx @I'OC BO u yueOHBIM
IUTAHOM.

3. TpeGoBaHus K pe3yJjbTaTaM OCBOECHUS TUCHHUIIIHHBI

[Iponiecc M3ydeHus AMCUUIUIMHBI HampaBieH Ha (HOPMUPOBAHHE KOMIIETEHLUH U TPYJOBBIX
¢byuknuit  (npodeccuonanbHbll  crangapT Ilemaror (memaroruueckas JeATEIbHOCTH B cdepe
JIOUIKOJIBHOTO, HAayaJlbHOTO  OOIIero, OCHOBHOrO 0OImIero, cpeaHero oOmero o0pa3oBaHus)
(BocTiMITaTeINb, YUUTEIb), YTBEPK/ICH MPUKa30M MUHUCTEPCTBA TPYa U COMMANTbHON 3ammThl NeS44H ot
18.10.2013).

BrinyckHuK q0MKeH 001a1aTh CISAYIONIMMEU 00meKyIbTypHbIMU KoMmiieTeHmsiMu (OK):
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OK-1. crioco0OHOCTBI0 HCIOJIB30BATH OCHOBbI PHUI0COPCKUX U COIMOTYMAHUTAPHBIX 3HAHU I
st (POPMHUPOBAHUS HAYYHOT0 MUPOBO33PEHUA

OK-1 criocoGHOCThIO
MCTIOJTb30BaTh OCHOBBI
bunocopckux u
COIMOTYMaHUTAPHBIX 3HAHUUN JISI
(bopMHpOBaHUS HAYIHOTO
MHUPOBO33PEHUS

3HATh:
— OCHOBHBIC 3Tallbl Pa3BUTHS €CTECTBO3HAHUS M OCOOCHHOCTH
COBPEMEHHOT'0 €CTECTBO3HAHUS;
— OCOOGHHOCTH  €CTECTBCHHOHAYYHOH |
COCTaBIISIIOLIEH KYIbTYpHI;
— CTPYKTYPY, YPOBHHU U METObI HAYYHOTO TO3HAHMUS,;

YMETh:
— TMIPENICTaBISITh 3HAHWS KAaK CHCTEMY JIOTHYECKH CBSI3aHHBIX
00IINX U CHEHAbHBIX MOJ0KEHUHN HAYK;
— OIPUMEHSTh TOJy4YEHHbIE 3HAHHS M OINEpUPOBAaTh HMHU B
[MOBCEAHEBHOM XU3HU,
— 000CHOBBIBATh POJIb U MECTO €CTECTBO3HAHHUS B Pa3BUTUU
KYJIBTYDBI;

BJIQJICTh:
— HaBBIKAMH E€CTECTBEHHOHAYYHOTO MBILIUICHUS U CHOCO0aMH
HAYYHOTO MO3HAHHUS MUpa U MPUMEHSTH MOJNyuYEeHHBbIC 3HAHUS B
PO eCCUOHAIIBHON JIeATEIHHOCTH;
— HABbIKAMHU TIOMCKa, CcOOpa, CcUCTEeMaTH3allil ¢ aHaju3a
WHG(OPMAIIUY IO UCTOPUU PA3BUTHUS €CTECTBO3HAHNS.

TYMaHHUTApHOMH|

OK-3. crnoco0HOCTBIO HCMO0JIb30BATH €CTECTBEHHOHAYYHbIE U MaTeMaTHYeCKHe 3HAHUSA 1JIA
OpPUEHTHPOBAHUSI B COBPeMEeHHOM HHGOPMALMOHHOM NPOCTPAHCTBE

OK-3 ciocoOHOCTBIO
MCIIOJIB30BATh
eCTeCTBeHHOHay‘IHI)Ie nu
MaTeMaTUYeCKUe 3HAHUsS IS
0pI/I€HTI/IpOBaHI/I$I B COBpCMCHHOM
MHGOPMALIMOHHOM IIPOCTPAHCTBE

3HATh:
— KOCMOJIOTMYECKHE MOJENIN IPOUCXOXKJIEHUS M 3BOJIIOLUY]
BcenenHoi;
— KOPITYCKYJISIPHYIO U KOHTHHYaJbHYIO TPAJAMLIUIO B ONHCAHUY]
[IPUPOIBI;
— COBpPEMEHHOE IpEeACTaBI€HHE O CTpOoeHUU BceneHHOH,
ranakTHK, COJHEYHOH CHCTEMBI, 3B€3]] M JPYTUX KOCMHUYECKHUX|
0O0BEKTOB;
— OCHOBHBIE IIOJIO’KEHUS yueHus o onocdepe;
— OCOOEHHOCTH OMOJIOTMYECKOI0 YPOBHS OpraHM3allii MaTepuu,
TUIOTE3bl TPOMCXOXKACHUS JKU3HU, BaXXHEWIIHE TPUHIHIIG]
O1OJIOTNYECKOI SBOIIOLNH;
— HMEpapXHI0 JEMEHTOB MAaTEPUU OT MHUKPOMHpA 0 Makpo - U
Meramupa;
— B3aMIMOCBSI3b  MEXKIy  (PH3UUECKUMH,
OMOJIOTMYECKUMU MPOLIECCAMU;
— TPUHIUIBI CHCTEMATHUKH JKUBBIX OPraHU3MOB, OHOJIOTHYECKOE
pasHOOOpa3Me M €ro pojlb B COXPaHEHWH YCTOWYMBOCTH
orocdepsr;

YMETh!
— OpHUEHTHpOBATHCS B COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MICCIICIOBAaHUSIX M KPUTHYECKU OILIEHUBATh IOJNyYEHHYIO W3
pa3sHBIX HWCTOYHWUKOB HWH(POPMAIMIO  E€CTECTBEHHOHAYYHOTO
COJIepKaHHUs, e COOTBETCTBHE HOpMaM Hay4YHOI JOCTOBEPHOCTU
1 00BEKTHBHOCTH;
— IPaMOTHO  KOMMEHTHUPOBaTb  OCHOBHOE  COJIep)KaHUE
KOHKPETHBIX HAyYHBIX TEOPH M OCHOBOIIOJIATAIONINX HAYYHBIX|
KOHIISTIITHM;

BJIAJICTh:
— HaBbIKAMM €CTECTBEHHOHAYYHOTO MBIIUIEHUS M CHOCO0aMH
HAYYHOTO MO3HAHUS MHpPA M TPUMEHSTH TOJyYeHHBIC 3HAHUS B
NpoeCCUOHATBLHON  JIeATEIbHOCTH;- HaBbIKAMHM TOHUCKA M|
AHaTM3a HHPOPMAIIUU O PA3BUTHU €CTECTBEHHOHAYYHOTO 3HAHHS
1 MCIIOJIb30BaHKE €0 B 00pa3oBaTeIbHON U MPo(ecCHOHANBHOM

XUMHNYECKUMU Hj

MECATCIIBHOCTH.
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4. O0beM IMCHUIIMHBI M BBl YU4eOHOH padoThl

Bcero Tperuit

Bun yueGHO# paboThI 4acoB cemMecTp
KonrakTHasi pabora (Bcero) 36 36
Jlexun 18 18
[IpakTuueckue 18 18
CamocTosiTe1bHasi padoTa (Bcero) 36 36
Buabl npoMeKyTOYHOM aTTecTaluu

3auer +
OO0masi Tpy10€eMKOCTh Yachl 72 72
OO01ast TPy10€eMKOCTh 3aUeTHbIE eIUHUIIbI 2 2

5. Copep:xaHue AU CHUILIHHBI

51 Conep:xxkanue Moy el AUCHUIIIMHBI

Moayas 1. Beenenue B ¢pusiocopuio HayKu:

[lonstue Hayku. Cneunduka HaydyHOro 3HaAHMS. OMIMPUYECKMH U TEOPETUYECKU YpOBHU
Hayku. EcrecTBeHHOHay4Hast M ryMaHuTapHas KyiabTypbl. Hayunsiit metoa. Knaccugukanus HaydHbIX
METOJIOB.

Bo3nukHOBeHHE HayKu, 3TaIrlbl ee pa3BUTH. Crenupuka HayqHOTo MO3HaHUS (HAy4HOTO 3HAHMS
U METOJIOB €ro IOJIyY€HHs) 10 CPaBHEHUIO C APYrMMHU BUAaMU No3HaHus. Knaccuueckuil mpaean
Hay4YHOCTH U ero (opmbl. OGOCHOBAHHOCTh, J0Ka3aTENbHOCTh, UHTEPCYOBEKTHUBHASI NPOBEPSIEMOCTb,
CHCTEMHOCTh Hay4HOTO 3HaHUs. Juddepennmanus Hayk. OHTOIOTHYECKOE OCHOBaHME: pazHOOOpasue
dopM JBIKEHHS W BMJOB MaTepuM. ['HOCEOJOrMUecKOe OCHOBAHHUE: IpPEIMETHbIM, aOCTpaKTHBIN
xapakrep O00bekTOB Hayku. CoIManbHOE OCHOBAaHHE: OOIIECTBEHHOE pa3JelieHHe TpyJa.
Metoponoruyeckoe OCHOBaHME: CHEHU(PUUHOCTH METOA0B. EcTecTBeHHOHaydHass M TI'yMaHUTapHas
KyJIbTypbl. @uinocodust 1 KOHKpeTHbIE Hayku. Ouimocodust Kak HEOThEMIIEMBIH KOMITOHEHT KOHKPETHBIX
Hayk. [Ipo0neMa uHTErpanuy u eIMHCTBa HAYKH.

Hayka kak mno3HaBaTelbHas JEATENBHOCTh U COLMAIbHBIA HMHCTUTYT. CTpyKTypa Hay4dHOMU
NEATENIBHOCTH, €€ LeJIb U CpelcTBa. Mneansl M HOpMBI HaydyHOM IEATENBHOCTH, MX HCTOPHUUYECKUN
xapaktep. BHyTpeHHss CTpyKTypa MO3HaBaTENbHBIX WJEAJIOB U HOPM HCCIEIAOBAHUSA: OOBSICHEHUS U
OTMCaHMsl, JOKA3aTeJIbHOCTH U 0OOCHOBAHHOCTH 3HAHUS, TOCTPOEHUS U OpraHU3aIMH 3HAHMSL.

Oynkuuu Hayku. [lo3HaBaTenbHas (YyHKIMS HayKH. YHUBEPCAJIbHBIM XapakTep Hay4dHOTO
no3HaHus. HaydHble 3HaHNS B CTPYKTYpPE YEJIOBEYECKON JEATEIBHOCTH.

Paseutre Hayku m Hay4Has peBosonusa. HayuHas peBOIONMs KaK N3MEHEHUE PallMOHAIBHOCTH.
Hctopuueckre  TUIBI  PALMOHAIBHOCTH:  KJIACCHMYECKas  PAallMOHAIBHOCTb,  HEKJIACCHYECKas
PalMOHAIBHOCTb, IOCTHEKJIACCUYECKAs] PALIHOHAJIbHOCT.

Hayunble npo6aemMbl Kak pe3yibTaT COLMaIbHO-UCTOPUUECKON MPAKTUKKU U BHYTPEHHEH JOrMKH
pa3BUTHUsS HayKd. THUIONOTMS HAy4YHBIX MpoOJieM: MpoOJEeMbl, CBSI3aHHbIE C BBISBIEHHEM HOBBIX
SMIMPHUYECKUX (AKTOB M 3aKOHOMEpPHOCTEH; MpoOJeMbl, CBSI3aHHBIE C CO3/[aHUEM HOBBIX CPEJCTB
no3HaHus  (yCTaHOBOK, MpPHOOPOB, METOAOB); NPOOJEMBI, CBS3aHHBIE C  PpPa3BEPThIBAHUEM
TEOPETUYECKOTO COJIEPKAHUS HCXOAHBIX MPUHIMIIOB; MpPOOJEMbI, CBS3aHHBIE C B3aMMOJEHCTBHEM
pa3IUYHBIX HAy4YHBIX TEOpUH; (QyHIaMEHTalbHbIE NPOOJIEMBI, 3aTPAardBaIOLINE MHUPOBO33PEHUE;
KOMILJIEKCHBIE TIPOOJIEMBI.

OBoJronMs HaydHOro Meroga. Merononorus Apucrorens, [anues, DHIITEHA KaK OTpaXXKeHUE
HaTyp(huaocopckoro, MeXaHUCTHUYECKOT'O, KBAHTOBO-IIOJEBOI'O OMHUCAHUS HEXHBOW NpHUponbl. Poib
JIOTUKMA M MHTYHMIIMM B NO3HaHMM. MaTemaTrka Kak si3bIK HayKd. OTHOCUTENBHOCTh M aOCOJIOTHOCTH
€CTECTBEHHOHAYUYHBIX 3HaHUI. CTpyKTypa COBPEMEHHOIO €cTecTBO3HaHUsA. OCHOBHBIE ATalbl Pa3BUTHS
¢buznyeckoil KapTHHBI MHpa: MeEXaHM4YecKas KapTHHAa MHpa; JJIEKTPOMAarHWTHas KapTUHA MUDA;
pesomonus B pusnke Ha pyodeske XIX—XX BB.; OCHOBHBIE YEPThl COBPEMEHHON (PM3UUECKON KapTHHBI
MUpa; HE3aBEPLUIEHHOCTh €AMHON Hay4yHOU KapTUHBI MUpa. HayuHas kapTuHa Mupa Kak criennduyueckuit
KOMITOHEHT Hay4YHOTO 3HaHMsI, KaK HHTETPaJIbHbII 00pa3 1eHCTBUTENBHOCTH; €€ CTPYKTYpa U (PYHKIIUH.

YacTHOHay4YHbIE KApTUHBI MHpa: (pu3udeckas, XUMHUYecKasi, aCTpOHOMUYECKasi U Ouosiornyeckas
u 1ip. Ponb ecrecTBO3HAaHUS B JOPMUPOBAHUYU HAyYHOU KapTUHBI MUpA.

Monayasb 2. YUacTHbIe BONPOCHI COBPEMEHHOT0 €CTECTBO3HAHUSA:

BosnuknoBenue ¢usnku. OcobeHHocTH (M3MKKM Kak (yHIAaMEHTaIbHON Hayku. B3aumocBs3b
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(GU3UKU C IPYrUMHU HayKaMH €CTECTBO3HAHMUS.

[TonsTue pusnyeckoit kapTuHBI MUpa. MexaHucTHYeCKas KapTHHa MUpa ee MpuHIuIbl. Brman I
lanunes, U. Kemnepa, X. I'toitrenca, M. HploToHa B co3/1aHHEe MEXaHUCTUYECKON KAPTUHBI MUDPA.

OnekrpomarauTHas kaptuHa (OMKM) mupa u ee npunnunbel. Bxmag M. ®Dapanmes u k.
Makcgemnna B coznanue OMKM.

KBanToBo-nonesas kaptuHa mupa (KIIKM): usmenenune npencraBieHuid 0 MPUIMHHOCTH, POJIH
HaOJro1aTeNs, MaTepUn, BPEMEHH U TIPOCTPAHCTBE.

XapakTepuctuka merofa ¢usnueckoro mo3HaHus. duszmka kak mnepBas cPOpMUPOBABIIASCS
OIbITHAs HayKa.

[IpoGnema nBukeHHs B Hay4YHOM 3HaHUU. KOHIENIMH NanbHOACHCTBUS U OJIM3KOAEHUCTBUA.
SBnenuss gudpakumu U uHTEpdepeHurn cBeToBbIX BoiH. (Co3gaHME KBAaHTOBOW MEXAaHHUKH.
KopnyckynsgpHo-posHoBoit nyanusm Jlym ge bpoitnsg. [IpuHOMO 1ONMOJHUTENBHOCTH, TNPUHIIUIT
HEOIpeaeIeHHOCTeH, (yHIaMEeHTaIbHBIC BU/IbI B3aMMO/ICHCTBHSI, KBAHTOBASI CTATUCTHKA.

®dopmupoBanre xuMuM Kak Hayku. Bknan P. boitis, A. JlaByasse, U. Puxtepa, XK. Ilpycra, JIx.
Janbrona, A. ABoraapo B pa3BUTHE XUMHHU

YyeHue 0 cocTaBe BEIIECTB, MOHATHE XUMHUYECKOIO 3JIEMEHTa, XMUMHUYECKOTO COEIUHEHUS,
nonumepa. [lepuonnueckas Tabnuia xumuaeckux neMeHToB . 1. Menneneesa.

[loHsATHS O BaJIEHTHOCTH, XMMHUYECKOW AKTUBHOCTHU, XMMHYECKOM CBSI3U. XapaKTEPUCTHKU
XUMHUYECKOHN CBsI3U. Buibl XMMHuecKoil cBA3M (BOIOPOHAs, HMOHHAS, KOBAJIEHTHAs!, METAJIIMYECKAsl) UX
OCOOCHHOCTH.

MHorooOpa3ue mupa ranaktuk. Kocmonorndeckue monenu Beenennoit. 'opsuas Beenennas.
DneMeHTapHbIe YacTHIBI U TpoucxoxaeHue Bcenennoil. OObscHeHue oOpa3oBaHHs CTPYKTYp BO
Bcenennoii. «bonpiioil B3pbIB» IMpoTOMaTepuu. ODBOMIONUS M TUlbl 3BE31. KpaTkue ceaeHust o
CTpoeHHUH | 3BoroNMs Hamel ["anaktuku. [Ipoucxoxaenue mianer conHeyHol cucteMbl. OCOOEHHOCTH
oOpa3oBaHMsl Hallled IUIaHEThl. 3€MJIl KaK OTKpbITas, HEPaBHOBECHAs, JUCCHUIIATUBHAsl CHUCTEMA.
Oosronus utocdepsl, ruapocdepsl u atMmocdepsl 3eminn. DHepretuka 3emind. Maruutocdepa 3emin.

Opranuzanys U 3BOJIOLUS >KUBOM NIPUPOJBI KaK OO0bEKTa HM3ydeHHs] OMOJIOTMYECKOM HayKH.
[Tonsitue «kuBoro». Crneunduka U CUCTEMHOCTh KUBOTO. JKH3Hb KaKk OHMOJOTHYECKHI KpPYyroBOPOT
(BeliecTBa, SHEPruu U MH(GOPMaLIMK) U KaK CHUCTEMa YpPOBHEH OpraHm3oBaHHOCTU. JKH3HB Kak Ipolecc
pa3BUTHUSA: OHTOTeHe3 U (punoreHe3. KineTku kak OCHOBa €IMHCTBA KUBBIX OPraHU3MOB.

Pasutne sBomonmonHblx uaed. Y. JlappuH u  ero »BomounuoHHas Teopus. [IpuHnmn
€CTeCTBEHHOTro oTo0opa. CuHTEeTHYECKas TeOpHs HBOJOLUH. MUKPOIBOIIONUS U MaKpPOIBOJIIOIMS, UX
0COOCHHOCTH. BonHBI 4yMcleHHOCTH, H30JALMA Kak (akTopbl MHKposBoiouuu. HacnencrBeHHas
U3MEHYMBOCTh U ECTECTBEHHBI OTOOp Kak JBHXKYIIHME CHJIBI 3BOJIOLMU BHUA0B. COBpEMEHHBIE
npeacTaBiIeHus 00 ABOMIOIUHU. CBsI3b SBOJIOLUU KUBOTO C HBOJIFOIIUCH 3eMITH.

I'enernka Kak Hayka, IOHITHE U €€ CTPYKTypa. DTalbl CTAHOBJICHHSI TEHETUKU U UX JOCTH)KCHHUS.
I'en u reneTnyeckuit Koja. 3aKOHBI FTeHETUKU. MoneKysipHas OMoJorusi, TeHHas HHXXeHepus. buoatuka.

OKoJorus Kak HayKa, IIOHATUS U CTPYKTypa. DTallbl pa3BUTUSA HAyKu. MeToasl MCCIEN0BaHUs
9KOJIOTMH. 3aKOHBI DKOJIOTUU. DKOCUCTEMBI. DKOJIOTUYECKasi CUCTEMa. DKoJlorndeckas cpefia v (hakTopbl
CpeJibl, BIUSIOLINE HA 3I0POBbE YEIOBEKA.

buocdepa, e€¢ crpykrypa u ¢ynkuun. Yuenue B. W. Bepuanckoro. Mcnonb3oBanue sHepruu
KUBBIMU OpraHuzMamu. buotudeckuii KpyroBopoT. Moienb OTHOLIEHUH XUITHUK — )KePTBA U CUMOMO3.
MopenupoBanue GUOIIEHO30B C YYETOM BO3CHCTBUS TEXHOCHEPHI.

AnTponorenes. I[IpyHIMIMAIBEHOE CXOJCTBO JBOJIOLUM 4YEJIOBEKA U JPYTMX BHUJOB >KUBOU
npupobl. JlelicTBUe OCHOBHBIX (PaKTOPOB 3BOJIIOIIMU B COBPEMEHHBIX UEIOBEUYECKUX MOMYNALUIX U
BO3MOXHBIE ITyTH BOJIIOIIMU YEJIOBEKa B OYAYIIeM: CHH)KEHHE 3HAU€HUSI MHOTUX (DaKTOPOB ABOJIOIMU
(ecTecTBEHHOT0 0TOOPA, U3OJSAINH, YUCIEHHOCTH), IEHCTBUE MYTAIlMOHHOT'O IIpoliecca. AHTPOIIOT€HHOE
BO3/ICIICTBUE YEJIOBEKAa Ha NPUPOIY. DKOJOTMYECKUMH KpHU3HC. 3aKOHBI SKOJIOrMH. B3ammoneiictBue
OPTraHU3MOB C OKPYKaIOIIE CpeIon.

OcobeHHOCTH ~ CHHEpreTWMKH Kak  Hayku. CuHepreTMka — Hayka O  CJOXHBIX
CaMOOPTaHU3YIOIIMXCS, JUCCUNATUBHBIX, OTKPHITHIX cucTeMax. CHUCTEMHBIH TMOJIXOJ B CHUHEPTETHKE.
[TonsTHE cUCTEMBI, CII0KHON CUCTEMBI.

[TonsiTue camoopranuzanuu. CaMoopranuzanus B pa3iMuHbIX cUcTeMax MpUpOJIbl ((PU3NUECKUX,
XUMHUYECKHX, OHMOJIOTHYECKUX, TEXHHUUECKUX, HKOHOMHYECKUX, COLMAJBHBIX). OHTPONHUA H
caMoopraHuzanus. BuIbl CcaMOOPTaHM3YIOMIMXCS CHUCTEM. OBOJIONHMS W TOYKH OWQypKaruu.
JuccunatuBHOCTb. OTKpBITBIE CHUCTEMBI M BHEWIHAA cpelda. VICTOUHMKM DHEPIUM JKUBBIX CHCTEM.
Camoopranusanus 1 caMOYIIpaBJICHUE B )KUBBIX cucTeMax. CaMOOpraHu3anrs — UCTOYHHUK YBOJIFOLUU.

52. Copep:xxanue nucuumianHbl: Jlexnuu (18 41.)
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Monyab 1. BBenenne B ¢pusocoduro Hayku (4 4.)

Tema 1. Hayka kak crioco6 nmo3uanust mupa (2 4.)

[Tonarue Hayku. Crenuduka HaydHOTO 3HAHMS. DMIMPUYECKHMH M TEOPETHUECKUH ypOBHU
HaykH. EcTeCTBEHHOHay4YHast U TyMaHUTapHas KyJIbTypBIL.

Hayunsiii meton. Knaccupukanuss Hayunslx MeTofoB. CTaHOBIEHHE W pa3BUTHE HAyKH B
MopaoBuu.

Tema 2. Pa3BuTue Hayku 1 3BOJIIOLIMS HAyYHOUM KapTUHBI Mupa (2 4.)

Hayunble po0ieMbl Kak pe3yabTaT COLMaIbHO-MCTOPUYECKOM MPAKTUKU U BHYTPEHHEH JIOTUKU
pa3BuUTHS Haykd. THIONOTHS HAay4dyHBIX NpoOJeM: MpOOIEeMbl, CBS3aHHBIE C BBIABICHHEM HOBBIX
SMIMPUYECKUX (PAKTOB M 3aKOHOMEPHOCTEH; HpOOJEMbl, CBSI3aHHBIC C CO3JaHMEM HOBBIX CPEICTB
no3HaHus  (yCTaHOBOK, TpHUOOPOB, METOJOB); MPOOJIEMBI, CBSI3aHHBIE C  Pa3BEPTHIBAHUEM
TEOPETUYECKOI0 COAEPIKAHUSA HMCXOTHBIX IPUHIUIIOB; HPOOJIEMbI, CBA3aHHBIE C B3aUMOJICHCTBUEM
pa3IMYHBIX HAy4YHBIX TEOpHH; (yHAaMEHTaIbHBIE NPOOJIEMbI, 3aTparvBalolINe MHUPOBO33PEHUE;
KOMILJICKCHBIE POOJIEMBI.

DBOJIIOLIMS  Hay4yHoro Meroga. Merononorus Apucrorens, [amwnes, ODWHINTEWHAa Kak
oTpakeHHe HaTyp(huiaocopckoro, MeXaHHUCTHUECKOrO, KBAHTOBO-IIOJIEBOTO OIMCAHMS HEXHUBOU
npupobl. Poib JIOTMKM M MHTYMIIMM B NIO3HAHMU. MaTemMaTHKa Kak S3bIK Hayku. OTHOCUTENBHOCTh U
abCOJIIOTHOCTh €CTECTBEHHOHAY4YHBIX 3HaHUH. CTPyKTypa COBPEMEHHOr0 ecTecTBO3HaHUs. OCHOBHBIE
9Tanbl pa3BUTUS (U3NYECKON KapTUHBI MHpa: MEXaHWYecKas KapTUHA MHpa; DJIEKTPOMarHUTHas
KapTHHa MHpa; peBoiiolus B (u3uke Ha pydexxke X IX—XX BB.; OCHOBHBIE YEpPThl COBPEMEHHOM
(¢u3nyecKoil KapTHHBI MMpA; HE3aBEPIIEHHOCTb €IMHOM HaydyHOH KapTuHbl Mupa. HayuHas xapTuHa
MHpa KakK creru(uueckuii KOMIOHEHT Hay4yHOI'O 3HaHUS, KaK MHTErpaJIbHbIA 00pa3 1eHCTBUTEIbHOCTH;
ee CTpYKTypa U (PyHKIUU.

YacTHOHAy4YHbIE KapTUHBI MUpa: GU3NYECKas, XUMUYECKas, aCTPOHOMUYECKast U OHoIoruyeckast
u 1ip. Ponb ecrecTBO3HAHUS B JOPMHUPOBAHUYU HAYYHOU KapTUHBI MUPA.

Moayas 2. YacTHbIe BONIPOCHI COBPEMEHHOT0 ecTecTBO3HAHMSA (14 4.)

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

BosnuknoBeHue ¢usuku. OcoOeHHOCTH (PU3MKM Kak (pyHIaMeHTalIbHON Hayku. B3aumocBs3b
¢u3ukn ¢ OpyrMMH  HayKaMd ~ ecTecTBO3HaHHs. lloHsTHE  (QU3MYECKOW KapTUHBI  MHUDpA.
Mexanuctuueckasi kaptuHa mupa ee npuHuunsl. Bxnang I'. Tanunes, U. Kennepa, X. [toiirenca, U.
HeroToHa B co31aHMe MEXaHUCTUYECKON KapTHHBI MUpa. DiIeKTpoMarHuTHas kaptuHa (OMKM) mupa u
ee npuHUMnbl. Bxiag M. @apanes n [x. Makcsemia B cosganne DMKM. KBanToBo-1nosieBast kapTuHa
mupa (KIIKM): usmeHeHue npeacTaBieHuid 0 NPUYMHHOCTH, POJIM HAOII0JaTeNs, MATEpUH, BpEMEHH U
IIPOCTPAHCTBE.

Tema 2. MKM u DMKM (2 4.)

XapakTepucTuka Meroaa (usnueckoro nosHaHusd. Pusuka Kak nepsas chopMupoBaBIIasCcs
OMbITHAs Hayka. OMIHUpUYECKoe (U3MUECKOe IO3HAHME KaK ATAJOH SMIIMPHUYECKOro IO3HAHUS.
Hcropuyeckass OrpaHMYEHHOCTh 3TUX INpeacTaBieHuil. Teopermueckoe (u3MyYecKoe IMO3HAHME Kak
00001IeHNEe HSMIOUPUYECKOT0 MaTepuajga Ha OCHOBE CO3/IaHHs MAaTeMaTH4eCKH ONHMCHIBaEMOM
UIeTM3UPOBAHHON Mojienu (QU3NUecKoil peanabHOCTH. TeopeTnueckoe (U3NYECKOe IMO3HAHHME Kak
oOpaszel] Hay4yHOr0 TEOPETHYECKOro MO3HAHMS, WCTOpUYECKash OrpaHUYEHHOCTh TaKOTO MOHUMAaHHUS.
[Tpobnema nBu>keHus B HaydyHOM 3HaHUM. [loHATHE ABWXKEHHS B Tpyaax ApHCTOTeNs. YYeHue o
yeTbIpex npuuuHax. Bonpoc 06 ucrounuke npukeHus. [IOHATHS MOMEHTa CHJIBI © MOMEHTA BpAIICHHUS.

Pa3Bute mexanuku ['ammiieeM u ero 4derbipe akcuoMbl. OmnpeneneHune HproTOHOM Maccsl,
KOJIMYECTBA ABUKEHUS, CUIbl. @opMynnpoBka HeI0TOHOM 3aKOHA BCEMUPHOIO TATOTEHUSI.

Bomnpoc o mycroTe B anTH4HO# punocopun u Hayke. Unes spupa. Konuenmuu nansHoaecTBus
u OnuskoxaercTBUA. HeBO3MOXKHOCTh MEXaHMYECKONW MHTEpHIpEeTalii 3JIEKTPOMATHUTHBIX CBOMCTB
s¢upa. OnbITel DpcTeaa U BBEACHHWE HOBBIX HMOHATHI AMIIEPOM: 3JEKTPUUYECKUN TOK, HaNpsKEHHE.
BBenenue ¢QynnameHntambHOro moHsATUS «rmoie» PapageeM U pa3paboTKa METOJUKH ONBITHOTO
U3Y4YEHUsS MPOCTPAHCTBA BOKPYI 3apsKEHHOrO Tena. «MakCBEITIOBCKas TEOpHs JJIEKTPOMATHUTHOIO
MoJIsh» M OOHApYKEHHUE DJICKTPOMAarHUTHBIX BOJIH. DHEPTHS U UMIYJbC ToJisA. Tumel mosiel. SIBneHus
OTpaKeHHsI M TpeloMjieHHs cBeTa. BomHoBas Teopusi cBeta [loiirenca. SIBiaeHus audpakuuu u
UHTEp(EPEHIINHN CBETOBBIX BOJIH.

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

Coznanue kBaHTOoBOM MexaHuku: I[lpeaunrep, I'eiizenOepr u bopu. [lpunnun Ilaynu u
JJEKTpOHBI B aToMax. MHrepmperanuu kBaHTOBOM MexaHuku. Cnop bopa ¢  OHHIITEHOM.
CoBpeMEeHHbIE BO3MOXKHOCTU pa3pelieHus napanokca JiiHmTeiiHa—Po3ena—Ilononsckoro. KBantosas
Teopusi Bakyyma. [loHsitue cBeroBoro kBaHrta. KopmnyckynspHo-BoiaHOBOM ayanusMm Jlyn ne Bpoitns.
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[IpyHIMD ~ [OMONHUTENBPHOCTH, TNPHHLUMI  HEONpEAEJICHHOCTEH,  (yHIaMeHTaIbHBIE  BHJIBI
B3aMMOJCHCTBYs, KBaHTOBas CTaTHCTHKA; COBPEMCHHBIC IPEACTABICHHUA O MHpE. TEOpHs
3JIEMEHTAPHBIX YaCTHII, Teopus «Benukoro oobeanneHus», Teopusi «CBEpXBETUKOTr0 00BEINHEHUSY.

Tewma 4. DBoMOIIMOHHAS KapTHHA MUPa U KOCMOJIOTHS (2 1.)

MmuorooOpa3ue mupa raizaktuk. Kocmonornueckue monenu Bceenennoit. 'opsiuas Bcenennast.
OjeMeHTapHble 4YacTULbl U NpoucxoxaeHue Bcenennoil. OObsicHeHHMe 00pa3oBaHUs CTPYKTYp BO
Bcenennoii. «bonpmioii B3peiB» npotoMarepuu. Mctounuku sHeprun ConHia U 3BE371. DBOJIOLUS U
Tunel 38€37. KpaTkue cBeneHus o ctpoeHuu U sBosronus Hamed ['anaktuku. IIponcxoxneHne miaHet
COJTHEYHON CHUCTEMBI. DKCIIEPHUMEHTAJIbHBIC HCCIEIOBAHUS MPOUCXOXKIEHH Iu1aHeT. OcoOeHHOCTH
o0pa3oBaHus Hallel IUIaHeTbl. XMMHUYECKas HBOJIOLMSA 3eMIIM. DJIEMEHThl reoXpoHosioruu. Monenu
HOSIBJIEHUS F€0JIOTUYECKUX CTPYKTYp Ha IIOBEPXHOCTH 3EMIIH.

Tema 5. CucTeMHBIN aHAIN3 )KUBOTO (2 4.)

Opranu3anust U 3BOJIONMS JKUBOM HPUPOABI KaK O0OBEKTa M3y4eHHs OMOJIOTHYECKON HayKH.
[Tonstue <«wkuBoro». Cnenuduka ¥ CUCTEMHOCTh XHUBOro. JKu3Hp Kak OMOIOIMYECKHH KPyroBOpOT
(BewiecTBa, YHEPTUU U MH(OPMAINH) U KaK CUCTEMa YPOBHEH OpraHM30BaHHOCTH. JKH3Hb KaK MpOILece
pa3BUTHSL: OHTOIre€He3 U ¢uiIoreHe3. BakHble Ui RKU3HM XUMHUYECKUE JIEMEHThl U coeuHeHus. Ponb
BOJIBI B xHMBOW Marepuu. IIpouecc ¢orocuHTe3a. YTiaeBoasl WK caxapuibl. AMUHOKHCIOTHI U O€JKH.
OneMeHTapHas XUMUS KU3HU. [ UIIOTE3BI O MPe1OMONIornyeckoi cTaauu >kuBoro. [Iporeccsl Ha paHHeH
3emiie U BO3HMKHOBEHHE >XMBOTo. KJETKM Kak OCHOBa €JUHCTBAa >KHMBBIX OpraHu3mMoB. OCHOBHbIE
(GYHKLIMU KJIETOYHBIX MeMOpaH, KJIETOYHOrO f]pa, KOMIIOHEHTOB KJIETKH. MOJEKYIIpHbIE OCHOBBI
BHYTPUKJIETOUHBIX U MEKKJIETOUHBIX CBSI3€H. DJIEMEHThI OMOJIOTMYECKOM Ki1accuuKaiui.

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

Passutne osBomonmoHHBIX wuaed. Y. JlapBuH M ero 53BOJIONMOHHAs Teopud. [IpuHnmn
€CTeCTBEHHOro otdopa. CHHTeTHUYEeCKasi TEOPHs IBOJIOLUN. MHKpPO3BOMIOLUS U MaKpOIBOJIOLMS, UX
0coOeHHOCTH. BOJHBI YUCIEHHOCTH, H30JSAIMA Kak (akToOpsl MHUKpodBoitonuHu. HacnerncTBeHHas
U3MEHYMBOCTh M €CTECTBEHHBIH OTOOp Kak JBMXKYILME CHUJIbl 3BOMIONMU BHUIOB. COBpEMEHHbIE
npejcTaBieHuss 00 3Bojouud. CBsA3b SBONIIOLMM KUBOTO € 3BOJdIOLMEN 3emud. DBoyoLMs U €€
MOJIEKYJIIPHBIE OCHOBBI.

Tema 7. CunepreTrka 1 yHUBEPCaIbHbIA IBOJIIOLIMOHU3M (2 4.)

OcobeHHOCTH ~ cUHEpreTKM Kak Hayku. CHHepreTMka — Hayka O  CJIOXHBIX
CaMOOPraHU3YIOUINXCS, TUCCUIATUBHBIX, OTKPBITBIX cucTeMax. CHUCTEMHBIH MOAXOJ] B CHHEPreTHKE.
[TonsiTHE CUCTEMBI, CII0)KHON CUCTEMBI.

53. Coaepxanme gucuuniaunsi: [Ipakrtuueckue (18 4.)

Monyas 1. BBenenne B ¢pusnocopuro Hayku (4 4.)

Tema 1. Hayka kak crioco6 rno3nanust mupa (2 4.)

ITonarue Hayku. Crenuduka Hay4HOTO 3HAHH. OMIHUPHUYECKUI M TEOPETHYECKUH YpPOBHU
Hayku. EcTecTBeHHOHayuHas U rymMaHuTapHas KyabTypbl. Hayunsiii Meron. Knaccudukanus HaydHBIX
MeTo0B. CTaHOBIIEHUE U Pa3BUTUE HAyKu B MopaoBHH.

Tema 2. Bo3HukHOBeHHe HayKu (2 4.)

Bo3nukHOBeHHE HayKH, 3Tanbl ee pa3BuTHs. Crennpuka HayqHOro no3HaHus (Hay4HOTo 3HaHHUS
U METOJIOB €ro IMOJy4YeHHs) 1O CpPaBHEHUIO C JAPYrUMH BHUJaMu MNo3HaHus. Knaccuueckuil uuean
Hay4HOCTH U ero (opmbl. OOOCHOBAHHOCTh, N0Ka3aTE€IbHOCTb, HHTEPCYObEKTUBHAS MPOBEPSEMOCTD,
CUCTEMHOCTh HayuyHoro 3HaHus. Juddepennuanus Hayk. OHTOIOTHYECKOE OCHOBaHME: pa3HOoOpa3ue
dopM ABWXKEHHMS M BHUIOB MaTepuH. ['HOCEOJIOrMYECKOe OCHOBAHHE: NpEAMETHBIN, aOCTpaKTHBIN
xapaktep 0O0bekTOB Hayku. ColManbHOE OCHOBaHME: OOIIECTBEHHOE pa3JieIeHue  TpyJa.
Metoponoruyeckoe OCHOBaHHE: CHEUU(UYHOCTh METOAOB. EcTeCTBEHHOHayuHass M TyMaHUTapHas
KynbTypbl. ®Dunocodus u KoHkpeTHble Hayku. Dunocopus Kak HEOTHEMIIEMBbI KOMIIOHEHT
KOHKpPETHBIX HayK. [Ipobiema nHTerpauu 1 eAMHCTBA HAYKH.

Hayka kak mno3HaBaTenbpHas JEATEIBHOCTh M COLMAIBHBIA HMHCTUTYT. CTpyKTypa Hay4HOU
NESATENIBHOCTH, €€ ILIeJb M CpelacTBa. Mneansl M HOpPMBI HAy4HOH JEATENBHOCTH, UX HCTOPUYECKHUI
xapaktep. BHyTpeHHSSl CTpyKTypa MO3HABaTEJIbHBIX HJI€ATIOB U HOPM HCCIIENOBaHUS: OOBSCHEHUS U
OTMCaHMsI, JOKA3aTEIbHOCTH K 0O0CHOBAHHOCTH 3HAHUS, TOCTPOSHUS U OPTaHU3aLuH 3HAHUSL.

Oyukuuu Haykd. [lo3HaBarenbHas (yHKUMS HayKd. YHUBEpPCAIbHBIM XapakTep Hay4dyHOTrO
no3HaHus. HaydHble 3HaHMS B CTPYKTYpE YEJIOBEYECKON JEATENBHOCTH.

Pa3BuTHe Hayku u HayyHas peBoitonus. HayuHas peBosronust Kak H3MEHEHHe paliOHAIbHOCTH.
Hcropuyeckne  TUOBI  pallMOHAJIBHOCTU:  KJIACCHMYECKAas  PallMOHAIBHOCTb,  HEKJIacCUYecKas
PalMOHATIBHOCTD, IIOCTHEKIIACCUYECKAsl PALIMOHAIBHOCTD.

Moayas 2. YacTHbIe BOPOCHI COBPEMEHHOT0 ecTecTBO3ZHAHMS (14 4.)
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Tema 1. ®usnueckas kapTuHa Mupa (2 4.)

BosnuknoBenne ¢usznku. OcobeHHOCcTH (PU3MKK Kak (yHIaMEHTAJIbHOW HayKd. B3anMocBs3b
buzuku ¢ JOpyrUMH  HayKaMu ecrecTBOo3HaHus. [lomstue (Qusmyeckoil KapTUHBI — MHUpA.
Mexanuctuyeckas kaptuHa mMupa ee npuHiunel. Bknag I'. lamunes, M. Kennepa, X. I'tolirenca, U.
HeroTOHA B co31aHME MEXaHUCTUUYECKON KapTUHBI MUpa. DieKTpoMarHuTHas kaptuHa (OMKM) mupa u
ee npuHiuIibl. Bkinag M. @apanes u J[x. Makcsesia B cozganue OMKM. KBanToBO- mojieBasi KapTuHa
mupa (KIIKM): n3MeHnenue npeactaBieHuil 0 IPUYUHHOCTH, POJIM HAOIIOAATENs, MATEPUU, BPEMEHU U
IIPOCTPAHCTBE.

Tema 2. MKM u OMKM (2 u.)

XapakTepuctuka meroaa ¢usnyeckoro mno3Hanus. dusmka kak mnepsas chOpMUPOBABIIASCS
ONBbITHAs HayKa. OMIHPHYECKOe (U3NYECKOe TIO3HAHME KaK OSTAJIOH ASMIIMPUYECKOTO IMO3HAHMUA.
HcTtopuueckasi OrpaHMYEHHOCTh 3TUX IMpenacTaBieHuil. Teopernueckoe (usmueckoe MO3HAHHE Kak
00001IeHne HMIUPHUECKOTO0 MaTepualia Ha OCHOBE CO3JAHHMs MaTeMaTH4YeCKH OIUCHIBAEMON
UeaNu3upPOBaHHON Mojenu (u3nueckoil peanbHOCTH. Teopermyeckoe (U3MUECKOE MO3HAHHE Kak
oOpaszel] Hay4yHOI'0 TEOPETHMYECKOr0 IMO3HAHMS, WCTOPUYECKAs OrPaHUYEHHOCTh TaKOTrO IOHUMAaHMUS.
[IpoGiema nBuxkeHHs B HaydyHOM 3HaHUU. [loHsTHe nBWXKEHUS B Tpydax ApucToTens. YUeHue o
yeTblpex npuurHax. Bonpoc 00 ucrounuke apmwxkenus. [IoHATHS MOMEHTa CHUJIBI 1 MOMEHTA BpAIICHUSI.

Pa3Butue mexanuku ['amuneem u ero uerbipe akcuoMmbl. Onpeznenenne HprOTOHOM Macchl,
KOJIMYECTBA JIBUKEHUs, CHiibl. @opMynupoBka HbI0TOHOM 3aKOHA BCEMHPHOTO TSTOTEHHUS.

Bompoc o myctore B antuyHoU punocoduu u Hayke. Unes a¢upa. Konuenuu gansHonencTBus
u OnuskoxaercTBua. HeBO3MOXKHOCTP MEXaHMYECKOM MHTEPHIPETAlMM 3JIEKTPOMATHUTHBIX CBOICTB
a¢upa. OnbITel DpcTea U BBEACHHWE HOBBIX MOHATUNA AMIIEPOM: IIEKTPUUYECKUN TOK, HAMPSIKEHHE.
Benenne ¢dynnamentaapHoro moHsTHS «mone» @apameeM u pa3pabOTKa METOIMKH OIBITHOTO
M3Y4YEHUsl MPOCTPAHCTBA BOKPYT 3apsLKEHHOro Tena. «MakcBeJIOBCKas TEOpHsl 3JEKTPOMArHUTHOIO
1oJIsI» U OOHApYy)KEHUE 3JIEKTPOMArHUTHBIX BOJIH. DHEPrUsl U UMITYJIbC MOJs. Tumnsl mosjei. SBneHus
OTpakeHHsI W TpenoMieHusi cBera. BomHoBas Tteopust cera [toiireHca. SIBneHus audpakuuu u
UHTEPPEPEHIH CBETOBBIX BOJH.

Tema 3. KBanToBo-moseBas kaptuHa Mupa (2 4.)

Co3nanne kBantoBoW Mexanuku: lpemunrep, I'eitzendepr u bopu. Ilpunmun Ilaynu u
3JEKTpOHBI B aroMax. MuHrepnperaunu kBaHTOBOM Mexanuku. Cnop bopa ¢ OiHmTeiHOM.
CoBpeMeHHbIE BO3MOXKHOCTH pa3pelieHus napajaokca JiHmTeina—Pozena—Ilomonsckoro. KpanTtoBas
teopusi Bakyyma. Ilonsitue cBeroBoro kBaHta. KopnyckynsapHo-BonHOBOW nyanusMm Jlyn ne Bpoiins.
[IpyHIMn ~ AONOJHUTENBHOCTH,  NPUHIUI  HEONpeAelaeHHOCTeH,  (yHIaMEHTalbHbIE  BU[BI
B3aUMOJICHCTBUSI, KBAHTOBAas CTAaTUCTUKA; COBPEMEHHBIE TMPEACTABICHUS O MHpE: TEOopus
3JIEMEHTapHBIX YacTHIl, Teopusi «Bennkoro o0beanHeHUs», Teopust «CBEpXBEINKOT0 00bETUHEHUSD.

Tema 4. Xumundeckas kKapTuHa Mupa (2 4.)

dopmupoBanue xumMun kKak Hayku. Bxiag P. bouns, A. JlaByasse, . Puxtepa, XK. [Ipycra, JIx.
HanbToHa, A. ABOrasipo B pa3BUTHE XUMUU

Y4eHue 0 cocTaBe BEIIECTB, MOHSATHE XUMHUYECKOIO 3JIEMEHTa, XMMHYECKOTO COEIWHEHUS,
nonumepa. [lepuoanueckas tabnuna xumuueckux s1emenToB Jl. V. Menneneesa.

[ToHsITUS O BAJNEHTHOCTH, XUMHYECKOM AKTUBHOCTH, XWMHYECKOW CBA3U. XapaKTEPHUCTUKHU
XUMHUYECKOH CBSA3HU. BUABI XUMUUECKON CBS3U (BOJIOPOIHAS, NOHHAS, KOBAJIIEHTHAS, METAJUTMUECKas) UX
O0COOEHHOCTH.

OOmme npencTaBieHust 00 PHEPreTHKe, KMHETHKE, HANPaBICHHOCTH XUMHMYECKOIO Ipolecca.
Karanus, ero cymHocTb.

Tema 5. DBomOIMOHHAs KapTUHA MHUpa U COBpPEMEHHHas Mojenb BceneHHoir (2 4.)
Muoroob6pa3ue wmupa ramaktuk. Kocmomormueckue w™ozaenmu Bceenennoit. [opsiqas Bceenennas.
DJeMeHTapHble YacTHILIbI W TpoucxoxaeHue Bcenennoil. OObsicHeHHMe 00pa3oBaHUs CTPYKTYp BO
Bceenennoii. «bonpmoi B3peiB» nporoMarepud. Mcrounuku sneprun ConHua v 3BE31. DBOIOUUS U
tunsl 3B€371. Kparkue cBefeHuss o cTpoeHuu U 3Bodtouus Hamel ['anaktuku. [IpoucxoxaeHue miaHer
COJIHEYHOM CHCTEMBbl. DKCHEpHUMEHTAIbHbIE MCCIEA0BaHUS NPOUCXOXkAeHUs IutaHeT. OcoOeHHOCTH
o0Opa3oBaHUs Halled TUTAHEThl. XUMHUYECKas IBOJIOLUUS 3eMIIA. DIEMEHTHI T€OXpPOHONOTHH. Moaenun
MOSIBJICHUS I'€0JOTMUYECKUX CTPYKTYp Ha MOBEPXHOCTU 3eMIIH.

Tema 6. CucTeMHBIN aHAIN3 )KUBOTO (2 4.)

Opranuzanys ¥ 3BOJIIOLMS KUBOW MPUPOJBI KaK OOBEKTa U3ydeHUsT OMOJIOrMYEcKON HayKu.
[Tonstne «kuBoro». Crenuduka U CUCTEMHOCTh XKUBOTO. JKH3Hb Kak OMOIOTUYECKUN KPYrOBOPOT
(BemrecTBa, SHEPTrUU U UHPOPMAIIMH) U KaK CUCTEMa YPOBHEH opraHu3oBaHHOCTH. JKU3Hb Kak Mmpolecc
pa3BHUTHS: OHTOTeHe3 U (hunoreHe3. BaxxHbie /ISl )KU3HH XUMUYECKHE dJIEMEHTHl U coequHeHus. Poib
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BOJIBI B xHMBOW Marepuu. Ilpouecc ¢orocunTe3a. YriaeBoasl Win caxapuibl. AMUHOKHCIOTHI U O€JKH.
DnemMeHTapHasi XUMHUSI )KU3HU.

l'umorte3sl 0 mpenbOuonoruveckord craguu KuBoro. Ilpomeccel Ha paHHE 3emie u
BO3HHUKHOBEHUE >KUBOTO.

Krnerkun kak OCHOBa €IMHCTBA XKUBBIX OpraHu3MoB. OCHOBHbBIE (PYHKIIMH KJICTOYHBIX MeMOpaH,
KJIETOYHOTO $1/Ipa, KOMIIOHEHTOB KJIETKU. MOJIeKyIIpHbIe OCHOBBI BHYTPUKIIETOUHBIX U MEKKIECTOYHBIX
CBsi3eil. DIIeMEeHTHI OMOJIOrMYECKON KIacCu(uKaIum.

Tewma 7. DBomornus miaHeTs! 3emuts (2 4.)

3eMisl Kak OTKpBITasi, HEpaBHOBECHAs, AMCCUIATHBHAs cuctema. Monenu (HOpMHpPOBAHUS
mIaHeThl 3emurst. DBOJONUSA JUTOChepsl, Tuapocdhepsl U arMochepbl 3eMiau. DHEpreTuka 3eMIIH.
Marnutocgepa 3emin. Kocmudeckas 00ycIoBI€HHOCTh 36MHBIX siBJICHUH. [1apHUKOBBINA A deKT

6. IlepeueHb Yy4eOHO-METOAMYECKOr0 oOecnmeyeHHs] [JIsl CaAMOCTOSATEIbHOH padoThl
00y4aroIUXCcH M0 JUCHUILIMHE (MOIYJIIO0)

6.1 Bonrpocel 1 3agaHust VIS CAMOCTOSITeIbHON padoThI

Tpetnii cemectp (36 4.)

Monayab 1. BBenenune B pusiocopuro nayku (18 u.)

Bug CPC: *IToaroroBka K JIEKIMOHHBIM 3aHITHUIM
UeM oTiIMYAIOTCS AIMIUPUYECKUI U TEOPETUUECKUI YPOBHU NO3HAHUS?

HazoBure ocHoBaHue nuddepeHnuaniy Hayk.

B uem BrIpakaeTcs HHTEpPHALMOHAIBHBIN XapakTep HAYYHOIO 3HaHUA?

CKOJIbKO Hay4HBIX PEBOJIIOLUI OBLIO B UCTOPUU HAYKU?

KakoBa posp Hayku B COBpPEMEHHOM KynbType? YKaxute (pakTopbl pa3sBUTHS HAYKU.

. YKaxure OCOOEHHOCTHM HAy4YHOM KapTUHBI MUpa Kak ()OpPMbI TEOPETHUECKOro 3HAHMSL.
Pacxpome Ha MMPUMEepax OCHOBHBIC (DYHKIIMH €CTECTBEHHOHAYYHOH KapTUHBI MHpA.

7. Ha3oBuTe U OXapakTepu3yHTe OCHOBHBIE 3Tallbl (POPMHUPOBAHUS HAYUHON KapTHHBI MHpa.
Uem otnuyaeTcst HayKa OT IPYTUX OTPaACieil KyJIbTyphl?

8. Uto o011ero u B yeM pa3inyusi B 'yMaHUTAPHOM U €CTECTBEHHO-HAY4YHOM [TO3HAHUU MHpa?

9. B KakoM cMBICII€ MOKHO TOBOPUTH O COBMECTUMOCTH M HECOBMECTHMOCTH HAYKU U PEIIUTHH?

10. KakoBa BO3MO)KHasi yCTAHOBKA BEPYIOILEr0 Y4EHOTO

11. MoXHO 1M OTHEIUTH TEOPETUYECKHI YPOBEHb HCCIIEIOBAHUS OT AMIMPUYECKOTO U €CIH
HET, TO Mo4Yemy?

12. Yto Takoe «reopeTuyecKasi HarpyKE€HHOCTh) HAOIIOICHHS U DKCTIEpUMEHTA?

13. KakoBa ponp Hayku B coBpeMeHHOM wmupe? Ompenenute, Bam oTBeT COOTBETCTBYET
00JbI1IE TO3UIUH CLIUEHTU3MA U aHTUCLIIUEHTU3MA.

14. Bcerja 11 UCTUHHOE 3HAHUE SIBJISETCS HAYYHBIM?

15. Hayka pas3BuBaercs. HasoBute, Ha Bam B3IJIsAJ, BakHEWIIHEe (AaKTOpPbl pPa3BUTHUS
COBPEMEHHOM HayKu. ApryMEHTUPYHTE CBOM BBIOOD.

16. IMpunmuner Bepudpukamun u (anbcuuUKanuu HEKOTOpble (HIOCO(B paccMaTpUBAIOT B
KaueCcTBE KPUTEPUEB HAYYHOCTH 3HaHUsA. Pa3nensere in Bl ux Touky 3peHus?

17. H. bop cdopmynupoBan mnpuHUUI COOTBETCTBHS. Kak mposBiseTrcs 3TOT NPHUHLMII B
MpOIEeCCe PA3BUTHUS TEOPUI B TOW WIIM WHOW 0OJIACTH 3HAHHI?

18. Uro Takoe ecTeCTBEHHOHAy4YHas KapTHHA MHpa?

Bun CPC: *BrinonHenne WHANBUIYaTbHBIX 3aJaHHHA

TemaTuka

1. OcHOBHBIE METOIOJIOTHUECKUE KOHIEMIIMY Pa3BUTUS COBPEMEHHOT'O €CTECTBO3HAHUSI.

2. CTpyKTypa eCTeCTBEHHOHAayYHOTO TIO3HAHUSI.

3. AHTHUYHBIE HayYyHbIE IPOTPAMMBL: MaTeMaTHYeCKas, aTOMH3M, ITporpamMmma ApHCTOTEIS.

4. 3HaHus O TpUpPOJE M YeNOBEeKE B AaHTHUYHOM Mupe ( (QU3NYECKue, XUMHUYECKHE U
OuoornyecKre 3HaHUs).

5. llosiBneHne HayyHOW paAlMOHAIBHOCTH B JMOXY AHTHUYHOCTH. BakHeilime OTKpPHITHS
CpenHeBeKOBbsI B 007aCTH HAYKH U TEXHUKU.

6. EBpometickass Hayka smoxu Bospoxnenwst (H. Konmepuuk, WM. Kermep, I'. Tammneii, P.
Hexapt). Ucaak HetoToH — yuensiit, punocod, yenosek. Cranmonapras Beenennas HproToHa.

7. Muxaun JlomoHocoB u poccuiickas Hayka B XVIII Beka. Knaccuueckass Hayka, ee
XapakTepHble uepThl M ocoOeHHocTW. [IpuHUIMI Bepu(HKaIMKM HAay4yHBIX TEOPHUM U Mpobiema
VCTUHHOCTH.

8. danbcuuuUpyeMOCTh KaK KpUTEPUN HAYYHOCTH.

cto gk~ wn P
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9. Pabora T. Kyna «CTpyKkTypa Hay4HBIX PEBOJIIOLUI» M €€ pOJib B METOJOJOTHH HAYyYHOTO
MIO3HAHUS.

10. Hayunast Teopust kak popma Hay4HOTO TTO3HAHUSL.

Bux CPC: *BeinosHeHrne KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJIaHUM

1. Mecto u posib HayKu B 00I1IECTBEHHOM KU3HU COBPEMEHHOI0 uejoBeka. Hayunas peBosornus
Hayasa XX CTOJETHS.

2. CoBpemeHHas Hayka O OyayIlIeM 4eI0BEYecTBa.

3. HayuHo-TexHHYeCcKasi pEeBOJIOLMS U allbTEepHATUBbI Oy ymiero. I'paHuLbl HAyKH.

4. EcrecTBeHHOHAaY4Hasi 1 TyMaHUTApHAs KyJIbTyphL: IpoOiIeMa Juajora.

Monayasb 2. YUacTHbIe BOPOCHI COBPEMEHHOT0 ecTecTBO3HaHusA (18 4.)

Bupg CPC: *IToaroroBka K JIEKIMOHHBIM 3aHATHIM

1. Ha3zoBuTe 0CHOBHBIE OHATHS MeXaHUKU HbroToHAa.

2. PaccMoTpuTe abCONIOTHOCTh NMPOCTPAHCTBAa M BpeMeHH B KoHIenuuu HproTona. HazoBute
OCHOBHBIE BH/JIbI (PU3NYECKON MATEPUU U OXAPAKTEPU3YHUTE UX.

3. Ctporuii JeTepMHHU3M BBIPAXKAETCS B MPU3HAHUH BO3MOXKHOCTH TOYHOTO M OJHO3HAYHOT'O
OINPECIICHUSI COCTOSHUSA MEXAHMYECKOM CHUCTEMBI €€ IPEIbINyIUUM cocTosiHueM. Jlomyckaere i Bbl
BO3MOXXHOCTh ~HPUMEHSTh JTOT NPUHIMI IS U3y4eHHUs JHOObIX  (PU3MUYECKUX  SIBICHUI?
ApryMeHTHpYITE CBOI OTBET.

4. 3aKkoH — HEOOXO0IMMast, TOBTOPSIOMIASICS, YCTOHUNBAs CBSA3b MEXKY SIBICHUSMH, PEIMETaMU
win ux cBoictBamu. Kak Bbl cumraere, BckpbiBaeMble (GHU3MKOM 3aKOHBI IMPUPOJALI  MUMEIOT
O0OBEKTUBHBIN WM CYObEKTUBHBIN XapakTep?

5. B ¢usuke BBLAEHAIOT JUHAMHUYECKME M CTaTHUCTUYECKUE 3aKOHOMEPHOCTH. B uem mux
CXOJICTBO U paznuuue?

6. IloaTBep:kaer 1M COBpeMEHHasl HayKa TUIoTe3y TeI1oBoi cmepTi Beenennoit?

7. BbIpa3ute CyniHOCTh JeTepMHUHH3Ma. PeanusyeTcss 1M METONOJIOTHSA JE€TEpMHHHM3MA B
COBpEeMEHHOM (huzuke?

8. B 4yem 3HaueHHe M3BECTHBIX 3aKOHOB COXpaHEHUs (dHepruu, 3apsaa u jap.)? Yro Obuio OBbI,
eciiu Obl 3aKOHBI COXPaHEHMsI ITepecTaiu Obl BBINOIHATHCS?

9. Kak nposBIIsSIOTCS IPUHIUITEI CHMMETPUH B OKpY>KaroleM Hac Mupe?

10. MOXHO JI1 HCII0JIb30BaTh U3BECTHBIE IPUHIMIIBI (OTHOCUTEIILHOCTH, HE-ONpPeIeIeHHOCTH,
JIOTIOJTHUTEIIbHOCTH, COOTBETCTBHSI) 3a Mpe/ieJIaMi €CTECTBO3HAHUS?

11. KakoBo rinaBHOE cojiepKaHue MOHATHS «BOJHOBas QyHKIUA»? YTO Takoe KOPIYCKYISIpHO-
BOJTHOBOM JTyasin3m?

12. B ¢wusuke cymecTByeT HECKOIBKO Mojenel crpoeHus aroma. ONUIIUTE CTpOSHHE aToMa B
COOTBETCTBHUE C KBAHTOBON MO/JIEINbIO.

13. B uem 3aximoyaroTcsi OCHOBHBIE 'MIIOTE3bl BO3HUKHOBEHMS M 3Botoruu 3emin? YTo Takoe
reoxpoHosiorusi? Kakue reojorudeckue 3pbl Bbl 3HaeTe?

14. B uyem BbIpakaeTcs TeoJIOTHUECKas poiib JKUBOro BemecTBa? IlpuBeaute mpumMepsl
OMOreHHOI0 BEUIECTBA.

15. Kakue cucrembl Ha3bIBalOTCS OTKPBITBIMU? [IpuBeIuTe MpUMEPHI OTKPBITHIX CUCTEM.

16. BeipazuTe CyIIHOCTH CHCTEMHOTO TOJXO/Ja KaK HANpaBICHUS METOAOJOTHH HAyYIHOTO
no3Hanus. llpuBeaurte mpumepsl caMOOpraHM3alud B (U3NYECKHUX, XUMHYECKHX, OHMOJIIOTHYECKUX
cucremax. ChopMmynupyiTe OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA.

17. Kakyro ponb urpaet suTponus B npupoje? Kakue o0beKThl H3ydaeT TepMOJUHAMUKA?

18. Kak paccmaTpuBaIMCh TIOHSATHSI BPDEMEHHU M TPOCTPAHCTBA B KIIACCUYECKO MEeXaHUKe?

19. Kak wu3MeHsieTcsl XapakTep BpPEMEHHM B JBIDKYLIEHCS M MOKOALIEHCS WHEpLUUATbHBIX
cucreMax orcyera’?

20. Yro mpencrasinsieT co00i KpUBU3HA IPOCTPAHCTBA?

21. K xakuM HOBBIM (uocopckuM BBIBOJAM MPHUBOJUT TEOpUsi OTHOCHTeTbHOCTH? Kak
CTaHJapTHasl MOZEIb MOATBEPKIAET PENUKTOBOE U3IydeHHE?

22. Yro n3ydaeT XUMHU U KaKue METOJIbI OHA UCTIOIh3yeT?

23. Ha3zoBuTe ceMb 3TarnoB reHeTUKH. BbiiennTe OCHOBHBIE 3aKOHBI T€HETHKH.

24. HazoBute mpo0aeMaTuKy reHHON HHKCHEPHH.

25. TlokaxxuTe B3aMMOCBSI3b MOJEKYISIPHOW OMOJIOTWMH, TEHHON HMHXEHEepUH M TeHeTUKU. UTo
CIIY’>KMT HauMEHbIIIeH eMHUIIEH SKOIOTHH?

26. Kakyo sHepruio CuuTaroT KOHIIeHTpUpoBaHHOW? Ha30BUTE OCHOBHBIE CIIOCOOBI TUTAHUSI.

27. Yrto Takoe caMOOpPTaHU3alUsI U CaMOYIPaBJICHHE?

28. Kak B3aMOCBSI3aHbI IOHATHS «CAMOOPTaHU3ALMSY H «CUCTEMAa»?
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29. Kakwue cucTeMsl SBISIOTCS PABHOBECHBIMH?

30. Jatp pa3nnyus MpoLEeccoB, MPOUCXOIAIIMX KAK B )KUBBIX, TaK U HEXKUBBIX cucreMax. Kakue
CTPYKTYPbI Ha3bIBAIOT JUCCUIIATUBHBIMHU U TOYEMY?

Bux CPC: *Brinonnenne WHIUBUIYATbHBIX 3aJaHUN

1. WcTopus OTKpBITHSI OCHOBHBIX JIEMEHTAPHbBIX YacTHll. B3aumoaeicTBUE U CBA3b B IIPUPO/IE.

2. CummMmetpust. Bunbl cummeTpun B GU3HKE.

3. CoBpeMeHHbIE UCCIEIOBAaHM B 00JACTH CHMMETPUU U CYMEPCHMMETPHUU. XapaKTepHUCTUKA
OCHOBHBIX (PU3NYECKUX B3aUMOACHCTBUI.

4. Tlonarue GpU3NUECKON KAPTUHBI MUPA.

5. B3anMocBs3b U B3aUMOIIPEBPAILIEHUS BEILECTBA U TOJIS.

6. CoBpeMeHHbIE MTPEICTABICHHS O IPOCTPAHCTBE U BPEMEHH.

7. Knaccudeckuii MpUHLMI OTHOCUTEIBHOCTU U €r0 pa3BUTHE B CHELMAIBHON U 001Iel Teopun
OTHOCHUTEJIBHOCTH.

8. OCHOBHBIE MOJOXKEHUS CIIELUATBHON TEOPHUH OTHOCUTEIIBHOCTH.

9. B. I'eiizenbepr o cBsi3u Gpusuku u punocopuu.

10. Hcropus HaydYHOU KOCMOJIOTHH.

11. Poxnenue Beenennoit. Posb Bakyyma B 3TOM IpoIiecce.

12. Drtanbl o6pa3oBanus U pa3BuTUsl BeeneHHOM.

13. Crpyxrypa BeeneHHoid.

14. Pacmupenue BceneHHOM.

15. CoBpemeHHbIE€ TPOOIEMBI KOCMOJIOTHH.

16. DBOMOLMOHHBIN MYTh 3BE3/bI.

17. Crpoenue 'anaktuku. OCOOEHHOCTH €€ BpallleHUsI ¥ CIIHpalibHAs CTPYKTYpa.

18. Ctpoenue 3emunu. CoBpeMeHHbIE MPOOIEMBbI TeO(DU3UKH.

19. T'mapocdepa u atmochepa 3emin.

20. Crpoenue ConHua Kak TUIIMYHOH 3Be3/1bl. COJHEYHAst aKTUBHOCTb.

21. Tlpobnema >XM3HM B KOCMOCE M €€ OTPAaXCHHE B HAyYHO-(AHTACTHUECKOH JIMTEparype.
OOBeKThl HOBOM acTpO(hU3UKHU: KBA3apbl, yJbCapbl, YEPHBIC IbIPHI.

22. Bpewms u 4epHbIE JBIPHI.

23. Twumsl 3Be31.

24. A.JI. YmxeBckwuii o BiussHuu COITHIIA HA IPUPOTHBIE M OOIIEeCTBeHHBIE siBiieHU. CTpoeHne
1 nipoucxoxeHne CoJIHEYHON CUCTEMBI.

25. TlnaneTsl 3eMHOMW TPYNIIBI U TIAHETHI-TUTAHTHI.

26. Bropoe Hawyamo TepMOAMHAMUKM UM  TeOpus TEIUIOBOM cMmepTH  BceneH-HOIL.
MaremaTnueckoe MOJEINPOBAHKUE U €r0 POJIb B €CTECTBEHHBIX HayKax.

27. Xumus kak Hayka. CTpyKTypa XUMHH.

28. OCHOBHBIC JTambl Pa3BUTHUS XUMHUH M WX XapaKTEPUCTHKA. SITPOXMMHS KaK CTyNeHb B
pPa3sBUTHU XUMUHU.

29. HoBple MaTepuaibl B XUMHH U BO3MOKHOCTD UX IPUMEHEHHSI.

30. Xumus XIX Beka: nmepuoguueckuil 3akoH J[.J1. MeHneneeBa u ero eCTeCTBEHHOHAy4HOE
3HauyeHue. Pojib XUMHUU B COXPAHEHUN OKPYXKAFOIIEH CPEbI.

31. Tpu Hauana TEPMOJUHAMUKH.

32. BeuHblil 1BUTATEIb: UCTOPHS CO3MaHUS U TIPOoOIeMbl. OCHOBBI TEOPHH KaTacTpod.

33. OCHOBBI CHHEPreTMKH W HEPaBHOBECHOW TepMOAMHAMUKU. buodusuka u Ouonorus:
COBpPEMEHHBIE yCIIEXH U TOCTHKEHUsI. CTPYKTYpHBIE YPOBHH HEKHUBOU U )KUBOM MTPHPO/IBL.

34. OcHOBHBIE 3aKOHbI MHKpOMHpa. [IpUHIMIIBI JOMOJIHUTENBHOCTH W HE-ONpPENeIEHHOCTH.
CoBpeMeHHbIE KOHIIETIIIUY TPOUCXOKACHUS U CYITHOCTH KU3HH.

35. IIpobnema CyInHOCTH KUBOTO U €0 OTINYHUS OT HEXKUBOW MaTepPHH.

36. Konnermus A.M. OmapuHa u ee poJib B peIICHUH MPOOIEMBI TPOUCXOKICHUS )KU3HU.

37. Opranuszanuss ¥ CcaMOOpraHu3auusi B KHUBOM mpupoje. MHPOPMATUBHOCTE — BaKHOE
CBOMCTBO CaMOOPTraHU3aLlAH.

38. CoBpemMeHHOE MpeACTaBICHNE O HACTIEICTBEHHOCTH U U3MEHUYUBOCTH.

39. OpraHmueckue W HEOPraHWYECKHE COENWHEHWsS B JKMBBIX opranm3max. Y. JlapBuH o
IIPOUCXOXKAECHNUN YEIIOBEKA.

40. CoBpeMeHHBIE MPOOJIEMBI IHUTOJOTHH M POJIb KIETKH B pPa3BUTHH KHUBOTO. OCHOBHBIE
npo0IeMbl KHOEPHETUKU.

41. Konnenmus Hoocheps [1. Tetispa ae [llapnena.

42. buocdepa 3emiu U ee IBOIIOLHS.
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43. 3nauenue xkuuru U. I[Npuroxuna u U. Crenrepc «[lopsaok u3 xaoca» i COBpEeMEHHOU
Hayku. OCHOBBI TEOPUU KaTacTpod.

44. Vctopusi OTKPBITHS PEIKUX XUMUYIECKUX JIEMEHTOB. AHTPOIHBINA MPUHIIAII B COBPEMEHHOMN
Hayke u ¢punocoduu. Uneu B.U. BepHaackoro, ero yuenue o Hoochepe.

45. DKOJ0rm4ecKkoe 3Ha4eHHE ECTECTBO3HAHMSL.

Bux CPC: *BrinonHeHne KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJIaHUMA
Ku3sb 1 pasym Bo BeenenHoli: mpobieMa BHE3EMHBIX LIUBUIIM3ALIMM.
Ponpb anxumuu B CTAaHOBIIEHUU XUMUHU.
XuMHs U ee pojib B 00IIeCTBe.
HoBsle maTepuansl B XMMUH U BO3MOXKHOCTh UX IPUMEHEHUSI.
MonexynsipHasi Onosorust 1 mpodjaemMa KIOHUPOBAHHMS.
Pa3Butre nHOOpPMALMOHHBIX TEXHOJIOTHI.
['ennast uHxKEHEPHs, €€ BO3SMOKHOCTU U MEPCIIEKTUBBHI.
CoBpeMeHHOE NPEeICTaBICHNE O HACIEICTBEHHOCTH U U3MEHYHBOCTH.
[IpobGnema HOpMBI U TATOJIOTHH B MEAHIIMHE.
0. IIpoGiieMbl HCKYCCTBEHHOTO MHTEIUIEKTa U YEJIOBEUECKHI MO3T.
1. OcHoBHBIE MPOOIEMBI PIKOJIOTHH U POJIb CPEBI IS JKU3HH.
12. CoBpeMeHHBII HKOJIOTHUECKUN KPU3UC U IYTH €T0 MPEOI0JICHUS.
13. BumsHue kKocMoca Ha OMOC(EpHBIC MPOIECCHl U YEIIOBEYCCKYIO KU3HD.
14. TIpoGnembl COXpaHEHHsI 030HOBOTO CJIOSI.
15. TpaauuuoHHBIE HCTOYHUKH SHEPTHH.

RPRowoo~NoR~wNE

7. TemaTnka KypcoBbIX padoT(IPOEKTOB)
Kypcosble paboTh! (IIPOEKTHI) MO AUCLUILIMHE HE IPEyCMOTPEHBI.

8 OueHo4HbIe CpeCcTBA JJI NPOMEKYTOYHOM aTTeCTAllUH
81 Kommnerennuu u 3tanbl GopMUpPOBaAHUSA

Konbl komnerenuuit Oransl HopMHUpPOBAHUS
Kype, dopma Monynu ( pa3aenbl) TUCHUTUTMHBI
CEMECTp | KOHTPOJIS
OK-1 2 Kypc, 3auer Monyis 1:
Brenenue B punocoduro Hayku.
Tpernit
CEMECTP
OK-3 2 Kypc, 3auer Monyib 2:
YacTHbIE BOIIPOCHI COBPEMEHHOI'O €CTECTBO3HAHMS.
Tperuit
CEMECTP

CaezneHrs 00 MHBIX AUCHUIUIMHAX, YYACTBYIOUIMX B ((OPMUPOBAHUU JAHHBIX KOMIETECHLUI:

Komnerenmus OK-1 ¢popmupyercs B mporecce U3ydeHus: AUCUUTIINH:

Kynberyponorus, @unocodus.

Komnerenmus OK-3 ¢popmupyercs B mporecce U3y4yeHus AUCHUIIINH:

WNudopmanvoHHble TEXHOJIOTUH B 00pa3zoBaHuM, OCHOBBI MaTeMaTH4ecKoil 00paboTKu
uHpopManuu, TexHuueckue cpercTa 00yueHus.

82. Iloka3aTeju U KPUTEPUH OLeHUBAHUS KOMIIETEHIHI, INKAJIbI OLleHUBAHUS

B pamkax wu3yyaemMoil JAMCHMIUIMHBI CTYIEHT JIEMOHCTPUPYET YPOBHM  OBJIQJICHUS
KOMIIETEHIUSIMHU:

[ToBbI1IEHHBIN YPOBEHB:

3HAET U MOHUMAET TEOPETUUYECKOE CO/IEP)KaHNE JUCIUIUINHBL, TBOPUYECKH MCIIONIB3YET PECYPCHI
(TexHOJIOTUH, CpeNCcTBA) JUIsl pelleHus NpodecCHOHATIbHBIX 3a/ay; BIIAJICET HABbIKAMHU pEIICHUS
IIPAKTUYECKHX 3aau.

ba30BbIi1 ypoBeHB:

3HaeT M TOHUMAeT TEOPETUYECKOE COJepKaHWe; B JOCTAaTOYHOM CTENeHU CHOPMHPOBAHBI
YMEHHMSI IPUMEHSATh Ha MPAKTHKE U TIEPEHOCUTH U3 OJJHOW Hay4yHOI 001acTH B IPYT'yIO0 TEOPETUUECKUE
3HAHUS; YMEHUS U HABBIKM JIEMOHCTPUPYIOTCS B y4eOHOW M MPAKTUYECKOH AEATeNbHOCTH; HMEeT
HaBBIKM OLICHMBAHUS COOCTBEHHBIX JOCTMD)KEHUIl; YMEET OIpelesiTh MpoOJeMbl U MOTPEOHOCTH B
KOHKPETHOU 00J1acTH MpoeCCHOHATIBHON AEATEIILHOCTH.
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IToporoselii ypoBEHb:

MOHUMAET TEOPETHYECKOe COAEp)KaHWe; MMEeT IpEACTaBIeHHE O MpobieMax, IMpoleccax,
SBIICHUSIX; 3HAKOM C TEPMHHOJOTHEH, CYIIHOCTBIO, XapaKTEPUCTUKAMH W3Y4aeMBIX SIBICHUII,
JIEMOHCTPUPYET NPAKTHUECKHE yMEHHS IPUMCEHEHUS 3HAaHMH B KOHKPETHBIX  CHUTYalHsX
npodeCcCHOHATBLHOM e TEIbHOCTH.

YpoBeHb HUXKE TOPOTOBOTO:

UMEIOTCS Tpo0enbl B 3HAHMAX OCHOBHOIO YYeOHO-IPOTPAMMHOTO MaTepHalia, CTYACHT
JIONYCKaeT MPHUHIHUINAIBHBIC OMIMOKH B BBHIOJHEHUH MPEITyCMOTPEHHBIX MPOrpaMMON 3aJaHui, HE
CHOCOOEH MPOJODKUTH OOYYeHHE WJIM MPUCTYIUTh K HPOPECCHOHATBHON NEATENFHOCTH T10
OKOHYAHMU By3a 0€3 JOTOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOIICH JUCIUIIIHHE.

'YpoBeHb [IIxana oueHUBaHUs AJI IPOMEKYTOUHON [Ixana
c(hOpMHPOBAHHOCTH aTTecTaiuu onieHuBanus mo bPC
KOMIICTCHIIMH OKk3amMeH 3auer
(muddepeHIpPOBaHHBIN 3a4eT)
[ToBbIIICHHBIT 5 (OTIMYHO) Ba4TEHO 90 — 100%
bazoBbIit 4 (xoporo) Ba4TEeHO 76 — 89%
[ToporoBsiii 3 (yIOBJIETBOPHUTEIHHO) BauTEHO 60 — 75%
Hixe moporoBoro 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO Huxe 60%
Kpurepun o1ieHKM 3HAHWIA CTYICHTOB 110 JUCIIUATIINHE
Onenka [Tokazarenu
3auTeHo CryneHt cBOOOIHO BJaJEeT TEPMUHOJOTHEH W3 PA3JIMYHBIX DPa3JEIoB

Kypca, JEMOHCTpUPYET TPEKpacHOEe 3HaHHWE MpeaMeTa, J00aBisist
KOMMEHTapUH, MOSCHEHHs, OOOCHOBAaHHWS, OTBEYass Ha BOIMPOC, MOXKET|
OBICTPO M 0€30IKMO0YHO TPOUJUTFOCTPUPOBATH OTBET COOCTBEHHBIMHU
NprMepaMu,  JE€MOHCTPUPYET  pa3lu4Hble  (OPMBI  MBICIHTEIBHOM
MesTeNIbHOCTH: aHajlu3, CUHTE3, CpaBHeHHe, o0oOmeHue u T.4. Branmeer
ApryMEHTaluen, IPaMOTHOM, JIJAKOHUYHOM, TOCTYITHOW U ITOHSATHOM PEYBbI0.
He 3aureno CTyneHT JeMOHCTPUPYET HE3HAHUE OCHOBHOTO COJEP>KAHUS JUCIUILTNHBL,
O0OHapy>KuBasi CyIIECTBEHHBbIE MPoOeNbl B 3HAHUAX y4eOHOrO MaTepuana,
NIONTyCKAaeT MPUHLUIUAIbHBIE OIIMOKM B BBIIOJIHEHUH MPEUIaraeMblx
BalaHMii; 3aTPyIHSAETCS JeaTh BBIBOJABI M OTBEYaTh HA JOTIOJHUTEIHHBIE
BOIIPOCHI ITPETo1aBaTesl.

83.Bomnpochl, 3a1aHus TEKYIIEr0 KOHTPOJIS

Monynsb 1: BBeaenue B punocoduro Hayku

OK-1 crocoGHOCTBIO MCIIOIB30BaTh OCHOBBI (PMIIOCOPCKUX M COLMOTYMAHUTAPHBIX 3HAHUN IS
(GbopMUPOBaHNS HAYYHOTO MUPOBO33PEHHUS

1 OOBsicHUTE KaK COOTHOCSATCS MEKAY COO0M ecTeCTBEHHOHAY4Hasi M TyMaHUTapHAast KyJIbTypbl?

2 OOBscCHHUTE B YeM 3aKITFOYAETCS OTIMYNE €CTECTBEHHOHAYYHBIX 3HAHUN OT TYMAaHUTAPHBIX?

3 JaiiTe onpezeneHne NOHATHIO «HayKa»? Ha3zoBUTe OTIIMUYUTEIBHBIC YEPThl HAYKH.

4. ApryMEHTHpOBAaHO  MOSICHUTE, €CTb JIM  pa3HuUIAa Mexay  ¢QuiocopckuM U
€CTECTBEHHOHAYUYHBIM [TOHATHEM «MaTEpUS».

5. IlpuBenurte goka3aTesbCTBa €AMHCTBA MAaTEPUATILHOTO MUPA.

6. HasoBure oOmieHay4Hble METO/bI, KOTOpbIE HCHOJB3YIOTCA B ectecTBo3HaHuu? J[laiite
orpeziefieHUue MOHSATHSIM «MBICICHHBIN SKCIEPUMEHT» U «MOJIEIbHBIA 3KCIEPUMEHT» U TPUBEIUTE
IIPUMEPBHI.

Monaynb 2: HacTHbIE BOIPOCH COBPEMEHHOTO €CTECTBO3HAHUS

OK-3 crocoOHOCTBIO HCIIONIb30BaTh E€CTECTBEHHOHAYYHbIE M MaTeMaTHUECKHE 3HAHUS s
OpPUEHTUPOBAHUS B COBPEMEHHOM MH(OPMAaLIMOHHOM IIPOCTPAaHCTBE

1 Ha3oBuTe OCHOBHBIE CTPYKTYpHBIE 00pPa30BaHUS B MUKPO-, MAKPO- U METa-MUPaX.

2 Onummre 9to coboii mpeacraBiseT ComHevnas cuctema? Kakosa ee crpykrypa?

3. OOBsicHUTE YTO MOHMUMAIOT B €CTECTBO3HAHUM MO TEPMUHOM «OKHU3HBb»? YKa)XKUTE OCHOBHBIE
IIPU3HAKY KUBOT0. J[aliTe KpaTKyr XapaKTepUCTUKY CTPYKTYPHBIX YPOBHEW )KHBOW MATEPHUHU.

4. OObsCHUTE, KAKOBO COOTHOIIEHHE OMOJIOTMYECKOTO U COIHAIBHOIO B HCTOPHYECKOM
pa3sutuu yenoneka? [Ipogomkaercs nu Guosornyeckas 3BOIIOLUS YeJIOBEKa B HACTOsIIee BpeMs?

5. MOXHO M TOBOPHUTH O KOJIMYECTBE 3/10pPOBbs, M 4YeM OHO u3Mmepsiercsa? Uto BKIOYaeT B ceOs
MOHSTHUE <«3JI0POBBIA 00pa3 KUZHU»?

6. HazoBure rio0anbHble 3KOJOTHMYECKHE NpoOieMbl coBpeMeHHocTu. IlpuBenure mnpumeps
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BIIMSIHUSL DKOJIOTHUECKUX (PaKTOPOB HA 370POBBE YETIOBEKA.

84.Bonpochbl NpoMe:KYTOUHOM ATTeCTAIIMI

Msareiii pumectp (3auer, OK-1, OK-3)

1. JaiiTe onpeneneHue MOHATHIO «Hayka»? Ha30BuTE OTIMYUTENBHBIC YEPTHI HAYKH.

2. JlaiiTe OHATHE HAYYHOH KapTHHBI MUpPA M MPUBEAUTE MPUMEPHl KAPTHH MHUPA U3 UCTOPUHU
HAYyKH.

3. Ilepeuncnure KapTHUHBI MUpa CYIIECTBOBABIIME B MCTOpHM Hayku? Kakas w3 HuUX SBISETCS
MepBOM HAYYHOM KapTUHON Mupa?

4. OObscHUTE Ha KaKylo (DU3MYECKYIO TEOPHIO OMUPAETCS COBpeMEHHas Kocmonorus? OTBeT
MOSICHUTb.

5. IloscHuTe B UeM 3aKJIIOYAETCSI CUCTEMHBIHN B3I HA MUP?

6. Hdaiire ompejeneHue MOHATUIO «HaydHas peBoiiouus»? Kakue Hay4yHbIe PEBOIIOIUHU W3
MCTOPUU HAYKU BaM U3BECTHBI.

7. HazoBuTe OCHOBHBIE CTPYKTYpHBbIE 00pa30BaHUsl B MUKPO-, MAaKpPO- U MEra-Mupax.

8. INosicHuTe Kakasi TEOPHs SIBJISIETCS COBPEMEHHOU Teoprei MPOCTPaHCTBA U BPEMECHH?

9. HazoBute 1 aiiTe XapakTepUCTUKY PyHIaMEHTATIbHBIM B3aUMOJICHCTBUSM B IIPUPOJIE.

10. IMoscHuTe, B 4YeM 3aKIIOYACTCS pazIUuue MEKIYy TUHAMUYECKMMU U CTaTHCTUYECKUMHU
3aKOHOMEPHOCTSIMU B IpUpoje?

11. O6bsicHuTE, KAKOBa OCHOBHAS MJIes1 MOJICNIM paciuupsronieiicss Bcenennoi?

12. OObsicHUTE, B YEM 3aKJIIOYAETCS CYIIHOCTh KOHIENIUN bomnbIioro B3psiBa?

13. Onwumute cTpykTypy Beenennoii?

14. Kaxoo Bame npezncrasienue o ranaktuke? Kak onu pacnpeneneHs Bo BeeneHHoN?

15. Ommmute, 9to coboit npeacrapnsier Comnevnas cucrema? Kakosa ee ctpykrypa?

16. Ykaxure MecTtopacnonoxenne 3emiu B CTpyKType COoNHEYHOM CUCTEMBI.

17. Kak Bpl cuuraere, mouyemy cpeaud IUIAHET 3€MHOW TIpYMNIbl TOJBKO 3eMilsl SIBISIETCS
YKU3HECITOCOOHOM TIaHeTOo?

18. Yto BbI MOkeTe cKka3aTh 0 KpeanroHU3Me U €0 HCH O Havajie )KU3HU?

19. OOmscHUTE, B UeM 3aK/II0YaeTCs CyTh TEOPUHU Havyalsla )ku3HU Ha 3emie 1o A. 1. Onapuny?

20. JlafiTe ompenelieHWE TEPMHHY <(OKH3HB» C TOYKH 3PCHHS CCTECTBO3HAHUS. YKaKUTE
OCHOBHBIE ITPU3HAKU KUBOTO.

21. MaiiTe KpaTKyIO XapaKTEPUCTUKY CTPYKTYPHBIX YPOBHEH )KUBOH MaTepHUH.

22. JlokaxuTe, 4TO KJIETKAa — 3TO CBOErO pojAa aToM B Ouonoruu. B yeMm 3akitodaercst poib
KJIETKH?

23. OxapaxTepu3yiTe OCHOBHbIE CLIOCOOBI MUTAHUS B )KUBOM mpupozae?

24. MOHO JI TOBOPUTH O KOJIMYECTBE 3/I0POBbHs, U 4YeM OHO m3Mepsiercs’? UTo BKItOYaeT B ceOst
HOHSATHE «3/10POBBE» U «3/I0POBBII 00pa3 KU3HU»?

25. HazoBwure 11o6ambHbIC IKOJIOTHUSCKHAE TTPOOIEMBI COBPEMEHHOCTH.

85 MeTtoanuyeckue MaTepuaibl, oNpeleisiiolMe MNPoueAypbl OLEHUBAHMA 3HAHWIN,
YMeHHi, HABBIKOB M (MJH) ONbITA JAeATeJbHOCTH, XapaKTePU3YKIIMX 3Tanbl (OPMHPOBAHUSA
KOMITeTEeH I

[IpomexyTouHas aTTecTanus MPOBOJUTCS B (popMe 3auerTa.

3ayeT Mo3BOJIAET OLEHUTHh CHOPMUPOBAHHOCTh KOMIETEHLUH, TEOPETHUECKYIO MOATOTOBKY
CTYJIEHTa, €r0 CIOCOOHOCTh K TBOPUECKOMY MBIIIJIEHUIO, TOTOBHOCTh K IPAKTHUECKOH JEATEIbHOCTH,
nproOpeTeHHbIE HABBIKM CAMOCTOSITEILHON paboThl, YMEHHE CUHTE3UPOBAThH MOJTYYEHHBIE 3HAHUS U
MPUMEHSTh UX MPU PEUICHUH MPAKTUYECKUX 3a]1a4.

[Ipu OannpHO-PEUTHHIOBOM KOHTpOJIE 3HAHUN HWTOrOBas OIEHKA BBICTABISETCS C YYETOM
HaOpaHHOI CyMMBbI OaJUIOB.

CobecenoBanue (yCTHBIM OTBET) Ha 3a4eTe

Jlst otieHKu chOPMHUPOBAHHOCTH KOMITETEHIIUU TTOCPEICTBOM cobecenoBanus (YCTHOTO OTBETA)
CTYNEHTY MpEABAapUTEIbHO IIPEUIaracTcsi IEpeYeHb BOINPOCOB WM KOMIUIEKCHBIX —3a/laHui,
IpeJoJiaraloiuX yMEHHE OpUEHTHUPOBATHCS B MpoOiieMe, 3HaHHE TEOPETHUECKOro MaTepraia, yMeHUs
IPUMEHSATH €ro B MPAKTUYECKON MPOo(ecCHOHANBHOM JesTeIbHOCTH, BIIJICHUE HaBbIKAMH U NPHEMaMHU
BBITNIOJTHEHUS] TPAKTUYECKUX 3aJaHUi.

[Ipu ouleHKe JOCTHXKEHUH CTYAEHTOB HEOOXOAUMO oOpaaTh 0co60e BHUMaHHUE Ha:

—YCBOEHHE MTPOrPaMMHOT0 MaTepHuaa;

—yMEHHUE U3J1araTh IpOrpaMMHBIA MaTepral HayYHbIM S3bIKOM;

—yMEHHE CBS3bIBaTh TEOPUIO C MTPAKTHKOIM;

—yMEHHE OTBEYaTh Ha BUJOU3MEHEHHOE 3a/JaHME;
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— BIIAJICHHE HABBIKAMH TIOMCKA, CHCTEMAaTH3allMl HEOOXOAMMBIX MCTOYHHKOB JHTEPATYpPhI IO
H3y4aeMoi nmpooiieme;

—yMeHHe 00OCHOBBIBATh MIPUHSATHIC PEIICHUS;

—BJIaJICHUE HaBBIKAMH U TIPUEMAMU BBITTOJIHEHHSI TPAKTHUYECKHUX 3a/IaHUH;

—yYMEHHUE MOAKPEIUIATh OTBET MIUTIOCTPATUBHBIM MaTEPHAJIOM.

TecTsl

[Ipu ompeneneHUH YpOBHS JOCTHKEHHUH CTYJEHTOB C TIIOMOIIBIO TECTOBOIO KOHTPOJIA
HeoOXxoauMo o0Opamark 0co0oe BHUMaHKE Ha CIIEIyoIIee:

—OIICHUBACTCS MTOJTHOCTHIO MPABUWIIBHBINA OTBET;

— mpernojaBareieM JI0JDKHA ObITh OmpeselieHa MaKCHMajbHas OLEHKA 3a TECT, BKIFOYAFOIIHIA
OTIpeIeIIEHHOE KOJIMYECTBO BOIIPOCOB;

—IIPETo/IaBaTeNIeM MOXKET OBITh OTpe/ielicHa MaKCHMallbHAasl OIICHKA 33 OJIMH BOTIPOC TECTA;

—II0 BOTIPOCaM, IMPeIlyCMaTPUBAIOIINM MHOXECTBEHHBIH BBIOOP NMPABMIIBHBIX OTBETOB, OILEHKA
OTIPENIENSICTCS] HCXO/Is1 M3 MAaKCUMAIIbHOM OIICHKH 3a OJIMH BOIIPOC TECTa.

[TucbmMeHHast KOHTpOJIbHAS paboTa

Buasl  KOHTpOJNBHBIX  pabOT: ayIUTOpHBIC, JOMAIlHUE, TEKYyIIHe, HK3aMEHAlMOHHBIC,
NUCbMEHHBIE, rpaduyeckue, MpakTUIecKre, ppoHTaIbHbIC, HHINBHyaIbHBIC.

Cucrema 3a71aHUi TMCbMEHHBIX KOHTPOJIBHBIX PA0OT JIOJIXKHA:

— BBISIBIISITh 3HAHUS CTYACHTOB I10 ONPEACIICHHON TUCIUIUIHHE (pa3aeny TUCIHILIIHHEI);

— BBISIBIISATh IIOHMMAHUE CYIIIHOCTH M3y4aeMbIX IIPEJAMETOB U SBJICHUMN, HX 3aKOHOMEPHOCTEH;

—BBISIBJIATH YMEHHE CAMOCTOSATENBHO JIENIaTh BBIBOJIBI U 0000IICHHUS;

—TBOPYECKH UCIOJIh30BATh 3HAHKSI U HABBIKU.

TpeGoBanust K KOHTPOJIBHOU PAa0OTE MO TEMATHYECKOMY COJIEPKAHHIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxxe KOHTpOIBbHBIE PA0OTHI MOTYT BKITIOYATh IIEPEUYEHb MPAKTUICCKUX 3aJaHHA.

KonTtekcTHas yueOHast 3a/1a4a, MpoOJIeMHasi CUTYyallus, CHTyalldOHHAs 3a/1a4a, KeHCOBOE 3a/laHKe

[Ipu onpeneneHny ypoBHS AOCTHXKEHHH CTYJICHTOB MPHU PEHICHUU YIEOHBIX MPAKTHUECKUX 33124
HEo0X0uMo o0pamarh 0co00¢ BHUMaHKE Ha CIICIYyOIIee:

—CTIIOCOOHOCTH OIPENENATh M MPUHUMATH [N YIeOHOH 3a7a4ul, CaMOCTOATEIBHO H TBOPUYECKHU
IUIAHUPOBATh €€ PEIICHUE KaK B THIIMYHOMW, TaK U B HECTAHIAPTHOM CUTYAIlUH;

—CHUCTEeMaTH3UPOBAHHbIE, TITyOOKHE U TIOTHBIE 3HAHUS 110 BCEM Pa3JieiaM IPOrpaMMEl;

— TOYHOE HCHOJB30BAaHHE HAYYHOH TEPMHUHOJOTUH, CTHIMCTUYECKH T'PAaMOTHOE, JOTHYECKU
NPaBUIBHOE M3JI0’KEHHE OTBETA HA BOTIPOCHI U 3a/IaHUS;

—BIIa/ICHUE HHCTPYMEHTapUeM Y4eOHOH JTUCIUIUIMHBI, YMEHHE ero 3(h(EeKTHBHO MCIIOIb30BATh B
MIOCTAaHOBKE U PEIICHUH yU4eOHBIX 3aj1ad;

—TIPaMOTHOE UCIIOJIb30BaHUE OCHOBHOMW M JIONMOJIHUTEIBHOM JINTEPATypPHI;

—yMEHHE HUCTOI30BaTh COBPEMEHHBIE MH()OPMAIIOHHBIE TEXHOJIOTHU JIJISI PEIICHHUS y4eOHBIX
3aj1a4, UCIIOJIb30BATh HAyYHbIE JOCTHKEHUS PYTHX TUCIUILINH;

—TBOpYECKasi CaMOCTOSITeTIbHAs padOTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHUSIX, AKTHBHOE
y4acTue B TPYIIIOBBIX 00CYXICHHUSX, BBICOKHI YPOBEHB KYJIbTYPBl HCIIOJTHEHUS 3aaHHH.

9. IlepeueHb OCHOBHOI M JONOJHUTEIbHOI y4eOHOM JIUTEPaTypPhbl

9.1 Cniucok JMTepaTypsbl

OcHoBHasi InTepaTypa

1. I'yces, JI.A. EcTecTBeHHOHay4YHasi KapTHHA MHUpa [ DIEKTPOHHBIN pecypc] : yueOHOoe mocooue
/ .A. T'yce, E.I'. BonkoBa, A.C. MacnakoB ; MuH. o6p. u Hayku P®, MIIT'Y. — Mocksa : MIIT'Y,
2016. — 224 c. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=472844

2. TuroB, ®.B. EcrecTBeHHOHay4Hasi KapTHHA MUpa [DnekTpoHHbI pecype | / @.B. Turos. —
KemepoBo : KemepoBckmii rocymapctBeHHbIN yHUBepcuteT, 2013. — 220 c¢. — Pexxum pocryna:
http://biblioclub.ru/index.php?page=book&id=232815

JdonmosiHuTEIbHAS JIUTEPATYPa

1. Kapnenkos, C. X. Konuenuuu coBpemMeHHOro ecrectBo3Hanus : yueOHuk / C. X. Kapnenkos.
— 12-ew3n., mepepab. u jgon. — MockBa : Jlupekr-Memua, 2014. — 624 c. — Pexum pgocryma:
http://biblioclub.ru/index.php?page=book&id=229405

2. Tymunos, B. @. KoHnenmum coBpeMEHHOTO ecTecTBO3HaHMs : yueOHUK / B. @. Tynunos, K.
B. Tynunos. — 3-e u3n., nepepad. u gon. — Mocksa : M3aarenbcko-Topropasi kKopropanus «/lamkos u
K®y, 2016. - 483 C. : [D1eKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=453499
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http://biblioclub.ru/index.php?page=book&id=472844
http://biblioclub.ru/index.php?page=book&id=232815
http://biblioclub.ru/index.php?page=book&id=229405
http://biblioclub.ru/index.php?page=book&id=453499

3. DO#itunron, A. Y. KoHuenmuyu cOBpeMEHHOT0 eCTecTBO3HAHUsA : yueOHuK / A. V. DUTHUHTOH ;
Poccuiickas mexayHapoHas akajgeMus Typusma. - MockBa : Poccuiickas MexXayHapoaHas akageMust
TypU3Ma, 2010. — 388 c. [D5eKTpOHHBII pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=25816

10. Ilepeyennb pecypcoB HHPOPMAIMOHHO-TEJTEKOMMYHUKAIMOHHOM ceTu « UHTEepHET)

1. http:// www.nlr.ru —Karanor Poccuiickoii HallmoHaIbHOW OMOIMOTEKH

2. http://humbio.ru/Humbio/genetics.htm — OcHOBBI FTeHETUKH

3. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/BIOSFERA .html — OcHoBbI yueHuUs 0
ouocdep

4. http://www.biology.ru/course/design/index.ntm — Wcropus Ouonoruu, KIETOYHAS TEOPUS
UTOJIOTUS

11 MeToan4veckue yKa3aHusi 00y4aroUIMMCs 110 OCBOEHUIO JUCIHUIIJIMHBI (MOTYJIs1)

[Ipu ocBoeHnMn MaTepuana AUCIHUIIMHBI HEOOXOIUMO:

— CIUIAaHUPOBATH U PACHpPEEIUTh BpEMs, HEOOXOAUMOE JIJIsl U3yUEHUS JUCIUILTUHBL,

— KOHKPETHU3MPOBATh JIJIS ce0sl TUIAH U3YYCHUS MaTepuaa,

— O3HAKOMUTHCA C OOBEMOM M XapakTepOM BHEAYJUTOPHOM CaMOCTOATEIbHOW pabOThI s
MTOJIHOIIEHHOT'O OCBOCHUS KaXKJ0M U3 TEM JAUCIUIUIUHBI.

Cuenapuii u3yueHus Kypca:

— TpopaboTaiTe KXY TEMY IO MpeIaraéMoMy HUXKE allTOPUTMY JICHCTBHIA;

— H3y4YUB BECh MaTepuall, BHIITOJIHUTE UTOTOBBIN TECT, KOTOPBINA MPOJEMOHCTPUPYET TOTOBHOCTh
K cllaye 3a4eTa.

Anroput™M paboThl HaJl KaXKIAOW TEMOM:

— U3YYHTE COJACp)KaHWE TEMbl BHayaje IO JEKIMOHHOMY Marepuaiay, a 3aTeM [0 JPyrum
UCTOYHUKAM;

— TPOYUTANTE TOMOJHUTEIBHYIO TUTEPATYPy U3 CIUCKA, MPEITI0KEHHOT0 MPETIO1aBaTeIIeM;

— BBINUUIUTE B TETPaJb OCHOBHBIE KATETOPUH U MEPCOHAIUU 1O TEME, UCIIONb3Ys JEKIIMOHHBII
MaTepual WU CIIOBapH, YTO TIOMOKET OBICTPO TIOBTOPHUTH MaTEPHAJ TPH TIOJITOTOBKE K3a4eTy;

— COCTaBbTE KpATKUU IJIaH OTBETA MO KaXXKJIOMY BOIIPOCY, BEIHOCUMOMY Ha OOCYXICHHE Ha
1a60paTOPHOM 3aHSTHH;

— BBIYYUTE ONPEEICHUS TEPMUHOB, OTHOCAILIUXCS K TEME;

— TpOoayMaiTe MpUMEPHl U WILTIOCTPALIUU K OTBETY MO0 U3y4aeMOM TeME;

— moAbepuTe LUTAThl yYYEHBIX, OOIIECTBEHHBIX JEATENEH, MyONUIIMCTOB, YMECTHBIE C TOUYKH
3peHHs 00CYK1aeMOi TTPOOIIEMBI;

— TMPOAYMBIBATE BHICKA3bIBAHUS TI0 TEMaM, MPEAT0KEHHBIM K TAO0OPATOPHOMY 3aHSTHIO.

Pexomenpamiu mo pabore ¢ uTepaTypoit:

— O3HAaKOMbBTECh C AHHOTAIUSIMU K PEKOMEHJOBAHHOM JIUTEpaType M OINpPEAEIUTe OCHOBHOM
METO/1 U3JI0’KEHUS MaTepuraja TOro WM HHOTO UCTOYHUKA;

— COCTaBbTE COOCTBEHHBIE AHHOTALIMU K IPYTMM HUCTOYHHKAM Ha KapTOYKaX, YTO MOMOXKET MpH
MOATOTOBKE pedepaToB, TEKCTOB peueH, IPH MOJATOTOBKE K 3a4ETY;

— BBIOEpUTE T€ UCTOYHUKH, KOTOPBIE HAaNOOJee MOAXOAAT A U3YUYCHUS KOHKPETHOU TEMBI.

12. TlepeyeHb HHGOPMALMOHHBIX TEXHOJIOT M

Peanmuzamust  ydgeOHON mporpamMmbl  00€cCleUMBAaeTCsl JOCTYIOM  KaXKIOTO CTYAEHTa K
WH(POPMAIIMOHHBIM pecypcaM — JJIEKTPOHHOW OuOinoTeke U ceTeBbIM pecypcam Mutepuer. [lns
ucrnonp3oBanus KT B ydueOHOM mporiecce MCIOb3yeTcss MporpaMMHOE 00ECTICUeHHE, TTO3BOJISIONIEE
OCYIIECTBIISITh TIOUCK, XpaHEHUE, CUCTEMATH3aIUIo, aHAllM3 W MPE3eHTAlUI0 WH(GOPMAILUU, DKCIOPT
uHpopmanuu Ha MUGPOBBIE HOCUTENHM, OPTaHU3AIMIO B3aMMOJCUCTBUS B pEaJbHON M BUPTYATHHOU
o0pa3oBaTeNnbHON Cpeie.

NunuBuayanpHbIe pe3yslbTaThl OCBOCHHS JUCHMIUIMHBI  CTyACHTaAaMU (UKCHUPYIOTCS B
ANEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTENLHON Cpelie YHUBEPCUTETA.

12.1. IlepeyeHb NPOrPaAMMHOI0 o0ecevYeHu st

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer I[TPOD

12.2. Tlepeyenb HH(POPMAIMOHHBLIX CHPABOYHBLIX cHCTeM (00OHOBJIEHHE BbITIOJHSIETCS
esKeHeleJIbHO)
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http://biblioclub.ru/index.php?page=book&id=25816
http://www.nlr.ru/
http://humbio.ru/Humbio/genetics.htm
http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/BIOSFERA.html
http://www.biology.ru/course/design/index.htm

1. Uadpopmanuonno-npasosas cucrema «[TAPAHT» (http://www.garant.ru)

2. CripaBounas npaBoBas cucreMa «KoncymprantILmoc» ( http://www.consultant.ru)

12.3. IlepeyeHnb coBpeMeHHBIX NPO(ecCHOHATBHBIX 043 JaHHBIX

1. IIpodeccuonanpHas 6a3a qaHHBIX «OTKPBITHIE TaHHBIE MUHUCTEPCTBA 00pa30BaHUS U HAYKH
P®» (http://xn----8sblcdzzacvucOjbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. TlpodeccuonanpHast 06a3a maHHbIX «[lopTan OTKPBITBIX TaHHBIX MHHHCTEPCTBA KYJIbTYPBI
Poccutickoit ®enepanuny» (http://opendata.mkrf.ru/)

3. DnekrponHas oubmuoreuHas cucrema Znanium.com( http://znanium.com/)

4. Enunoe oKHO jocTyrma K o0pa3oBarenbHbiM pecypcam (http://window.edu.ru)

13. MarepuajabHO-TeXHHYECKOe ofecnieyeHHe JUCHUIIUHBI (MOIYJIs1)

Jliia npoBeneHus ayIUTOPHBIX 3aHATHI HEOOXOAUM CTaHAAPTHBIM HA0Op CHEIMATN3UPOBAHHON
yueOHOii Mebenmu u y4eOHOrO OOOpyIOBaHUS, a TaKKe MYIbTHMEIUWHOE OOOpYyIOBaHHUE IS
JNEMOHCTpallMKM Tpe3eHTaluil Ha Jjeknusax. Jns npoBedeHHs] MPaKTUYECKUX 3aHATUN, a Takke
OpraHu3alMi CaMOCTOSATEIBHOW PabOThI CTYAEHTOB HEOOXOAWM KOMITBIOTEPHBIH Kiacc ¢ paboyruMu
MecTaMH, 00ecriedrBaloIMMH BbIX01 B IHTepHeT.

WupuBuayanbHble  pe3yabTaThl OCBOCHHS JAUCHUIUIMHBI  (PUKCUPYIOTCS B 3JIEKTPOHHOM
nH(}OPMaIMOHHO-00Pa30BaTEIbLHON Cpelie YHUBEPCUTETA.

Peanuzamust  ydueOHOM mporpamMmbl  o0OecreuMBaeTCsi JOCTYNOM  KaXJIOTO CTyAEHTa K
WH(GOPMAILIMOHHBIM pecypcaM — JJIEKTPOHHOW OubiuoTeke u ceTeBbIM pecypcam Mutepuer. Jlns
ucnonpzoBanuss MKT B yueOHOM mpouecce HEOOXOAMMO HaJMYME IPOrPAMMHOIO OOecleueHus,
MO3BOJIAIOIIETO OCYHIECTBIIATh MOUCK WMH(pOpManuu B ceTd MHTepHeT, cucTeMaTu3alvio, aHalu3 U
NPE3CeHTAIHIO0 HH(POPMAIIHNH, SKCTIOPT HHPOPMAITUH Ha IIU(PPOBBIE HOCUTEIH.

VYyebHas ayuTopHs I MPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATUNA CEMUHAPCKOTO THIIA,
TPYNIOBBIX U UHAMBUAYAIbHBIX KOHCYIbTAIMMA, TEKYIIErO0 KOHTPOJISA U MPOMEKYTOYHOW aTTECTallUH,
ayJIUTOPHSI.

Komnbrorepnsiit kiacc, Ne 111.

[TomereHne yKOMIUIEKTOBAHO CHEIUATM3UPOBAHHOM MEOEThI0 U TEXHUYECKMMHU CPEACTBAMU
o0OyueHusl.

OcHoBHOE 000py0BaHUE:!

HaGopel  neMOHCTpallmOHHOTO  OOOpYIOBaHUS:  aBTOMAaTHU3UPOBaHHOE pabodee  MECTO
MpernojiaBaresis B COCTaBe (CUCTEMHBINM OJIOK, MOHUTOpP, (QWIBTP, MBIIIb, KJIaBUATypa, BeO Kamepa,
JTOKYMEHT KaMepa, aKyCTHYecKasi CUCTEMA), TPOEKTOP, MHTEPAKTHUBHAS TOCKA.

ABTOMaTH3UpOBaHHbIE pabouue MecTa B cocTaBe (KommnbioTepsl — 13 mt.), maruutona JVC RD-
EZ16, MarHUTHO-MapKepHas AOCKA.

YueOHO-HarIsITHBIE TTOCOOUS:

[Ipe3enTanuu, yueOHbIE TIIAKATHI.

[Tomerienue 1t camocTosITenbHOM paboTsl, Nel13.

[TomenieHne yKOMITJIEKTOBAaHO 000PY/I0BaHUEM U TEXHUYECKUMHU CPEACTBAMU O0YyUEHUS.

OcHoBHOE 000py/JJOBaHUE:

ABTOMaTH3UPOBAHHOE paboyee MECTO B COCTaBE (CUCTEMHBIM OJIOK, MOHUTOP, (QPUIBTpP, MbIIIb,
KJIaBHaTypa, BeO KaMmepa) ¢ BO3MOXKHOCTBIO MOJKIIOYEeHUs K ceTH «lHTepHeT» M olecrneyeHneM
JIOCTYTIa B 3JIEKTPOHHYIO MHPOPMAIIMOHHO-00pa30BaTeNbHYIO Cpelly YHUBepcHuTeTa; TesneBuzop LG.

Y4eOHO-HarIAHbIE TTOCOOUS:

[Ipe3enTanuu, yueOHbIe TUIaKaThl. JIMIIEH3MOHHOE TPOrpaMMHOE 0OecriedeHHe:

[Tomernienue a1 cCaMOCTOSATENHHON pabOTHI.

Uuransueii 3ai1, Nel01.

[TomenieHne yKOMITJIEKTOBaHO 000pPY/I0BaHUEM U TEXHUYECKUMH CPEACTBAMU O0yUEHUS.

OcHoBHOE 000py/IOBaHUE:

KomMmmbroTepHast TeXHUKa C BO3MOYKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» n obecrieueHnem
Joctyna B AEKTPOHHYIO UH(POPMALIMOHHO-00pa30BaTEIbHYIO cpeny YHHUBEPCUTETA:
aBTOMAaTHU3MpOBaHHBIE paboune MecTa (komnbrorep — 10 miT.).

ITpoexTop ¢ 3KpaHOM, MHOTO()YHKIIMOHAJILHOE YCTPOICTBO, IPUHTED.

YyeOHO-HarISIIHbBIE ITOCOON:

Y4eOHUKHM U y4yeOHO-METOJMYECKHE TIOCOOMs, TMEepUOAWYECKHe U3JaHus, CIpaBOYHas
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http://www.garant.ru/
http://www.consultant.ru/
http://открытые-данные.минобрнауки.рф/opendata/
http://opendata.mkrf.ru/
http://znanium.com/
http://window.edu.ru/

JUTCpaTrypa, CTCHALI C TCMAaTHUYCCKUMU BbICTABKAMMU.

[TomernieHue 17151 CaMOCTOSITEIBLHOM pabOTHI.

UuTanpHBIN 31 3JEKTPOHHBIX pecypcoB, Nel016.

[TomenieHne yKOMILIEKTOBAHO 000PYIOBAaHHEM U TEXHUYECKHUMHU CPEACTBAMU OO0YUCHUSI.

OcHoBHOE 000py/I0BaHUE:

KomMmnploTepHast TeEXHHKA C BO3MOYXKHOCTBIO MOAKIIOUEHUs K ceTh «HTepHeT» u obecnieueHrneM
JIOCTYyIIa B 3JEKTPOHHYIO nH(pOpMaLMOHHO-00pa30BaTEIbHYIO cpeny YHUBEPCUTETA!
aBTOMAaTH3UpPOBaHHbIE paboune MecTa (Kommbrotep — 12 mt.).

MynbTUMEAUIHBINA TPOSKTOP, MHOTO(YHKIITMOHAILHOE YCTPOMCTBO, PUHTED.

Y4eOHO-HAarIAHbIE TTOCOOHS:

[Ipe3enTanuu, 31eKTPOHHbIE TUCKH C YUEOHBIMU U Y4€OHO-METOANUYECKUMHU [TOCOOUSIMHU.
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MopaoBcKHii rocyAapcTBeHHbIN neaarornyeckuii yausepcurer umenu ML.E. EBceBbeBa
Kaprouka gucunmiunasl BPC

QHC!!I/IHJII/IHZIZ

EcTecTBeHHOHAay4YHAsl KAPTHHA MHPA

YueOHbIe oAbl H3ydeHus aucumuinasl: 2018 - 2019;

OO011e€e KOINIECTBO YaCOB IUCIIATUIHHBI:
Ipemonasarens (-u):

Brmyckarormas kadenpa:
[Nenaroruyeckoe oOpa3oBaHue;

I'pymma (-b1): ATA-217

Oo0Bem Kypea

72

Honent Ps6osa EBrenns BacuibesHa;

Kadenpa dunocodun

Kypcsr 00yu.: 2; ®opma oOydernss: OgHas
Yucji0 moayJieid JMCUMILINHBI - 2

Bun Harpy3ku, KOHTpOJIs

KomngecTBo yacoB

Tpetuii cemectp

3auer

Jlexn 18,00
[pakTHueckue 18,00
CamocrosTenbHas paboTa 36,00

MoayJid AUCUUTIITHHBI

Ilepuox xoHTpOISK

Bec. k03¢. Hara
Homep moayass |HaumeHoBaHue MoayJist MOIYJIst Jara Hayana HUTOr0BOM
aTTecTaluu
Bun Harpy3ku, KOHTPOJIS OO0BeM B aKajeM. 4acax
Tperuii cemecTp
Monayas 1 BBenenne B puitocodpuio Hayku 0,5 01.09.2018 30.09.2018
Jlexumn 4
CamocrosTenbHas padboTa 18
IMpakTuueckue 4
YacTHbIE BONPOCHI COBPEMEHHOTO
Moayasb 2 €CTeCTBO3HAHUS 0,5 01.10.2018 31.12.2018
Jlekuuun 14
3auer
CamocrosrensHas padbota 18
IMpakTuueckue 14
DakTopbl Ka4eCTBA AMCUMILIMHBI
IMepuon koHTpOIS
Kom.
HaumenoBanue dakropa Bec. k03¢. 3auaTHi | Makc. 6an | Makc. 6amn | [Ipume
Homep moayas
KauecTBa (axTopa (xoHTD. 3aHATHA (akTopa | waHue
Mep.)
Tperuii cemecTp
Moayas 1 Tlocemenue 3aHaTHi 0,2 4 4
OtpaboTKa 3aHATHI 4 4 Bec.
K03¢.
Otpad
OTKHU H
Mocem
CHUS
3aH-1
paBHBI.
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DaKTOpPHI KAYeCTBA THCHHUILJIHHBI

Ilepuon koHTpOIsS

Ko
H HaumenoBanue ¢paxropa Bec. k03¢. sansatuid | Makce. 6ayun | Make. 6ain | [pume
OMEP MOAYI | auectBa (axTopa (xoHTD. 3aHATHS (akTopa | waHme
Mep.)
KonTtponbHas aTrectaims 0,4 1 5 5
Texymiwii KOHTPOJIH 0,4 1 5 5
Moayas 2 Tlocemenue 3auaTuii 0,2 14 14
OtpaboTka 3aHATHIT 14 14 Bec.
K03¢.
Otpad
OTKH U
ITocemy
SHHUS
3aH-U
PaBHBIL.
KonrponbHas arrecTanus 0,4 5
Texymmii KOHTPOJIH 0,4 5 10
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