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BBICLLIET'O OBPA3OBAHUS «MOPJIOBCKUII TOCYIAPCTBEHHBIN ITEJATOTMUYECK U
YHUBEPCUTET UMEHU M. E. EBCEBLEBA»

dakyapTeT PU3NUECKON KyIbTYpPbI
Kadenpa dunocodun

PABOYAA IIPOI'PAMMA JUCLHHIUTUHBI (MOAYJIA)

HaumenoBanue quctuminael (Moayiisi): EctecTBeHHOHayYHAas! KapTHHA MUPa
VYposens OIIOII: bakanaBpuat

Hanpasnenue noarorosku: 44.03.05 [lenarornueckoe oOpazoBanue (¢ AByMs
npOQHISIMH TOJTOTOBKH )

[Tpoduns noaroroBku: dusnueckas KyiabTypa. be3onacHoCTh )KU3HEAEATEINBHOCTH
®opma oOyuenus: Ounas

[Iporpamma coctaBieHa B coOTBETCTBUU ¢ TpeboBanusimu PI'OC BO mno
HampaBieHuto mnoarotoBku 44.03.05 Ilegaroruueckoe oOpa3oBaHue (C JByMs
npodumismu noarotoBku) (mpuxkaz Ne 91 ot 09.02.2016 r.) u ydeOHOro maHa,
yTBepkIeHHOro YdyeHbsiM coBetoM MITIY (ot 15.05.2017 r., mpotokon Nel0)

Pa3zpaboTunku:
Psi6oBa E. B., kann. ¢puioc. HayK, JOIIEHT

[Iporpamma paccMoTpeHa U yTBEpkKAeHa Ha 3aceaHuu Kadenpsl, mpoTokoia Ne 9
ot 26.05.2017 rona /,

ALty

— /4

3aB. kadeapoit / MaprtsiHoBa E. A.

[TporpamMmMa ¢ OOHOBIICHUSIMU pacCMOTPEHA M YTBEPIKCHA HA 3aceJaHUH Kadeaphl,
nporokoa Ne 9 or 25.05.2018 rona
ALtS;
— /o 8

J

3aB. kadeapoii ’ MapteinoBa E. A.

[Iporpamma ¢ OOHOBJICHUSIMU PACCMOTPEHA U YTBEPIKJEHA Ha 3aceaHuu Kadenpsl,
npotokoi Ne 1 ot 04.09.2020 rona
ALt
1 //,/‘__,

3aB. kadeapoii d MapteinoBa E. A.
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1 Lenv u 3a0auu uzyuenus OucCyunIUHbL

ens wu3ydeHUs ITUCHUIUIMHBI — (OPMUPOBAHHE CHEIUAINCTAa HMMEIOIIETO I€JI0CTHOE
MPEJCTABICHUE O TMpOLEccaX M SBJICHUAX, MPOUCXOASANIMX B JKMBOM M HEXKHUBOW MPHUPOJIE;
MOHUMAIOILIETO BO3MOXXHOCTH COBPEMEHHBIX HAYYHBIX METOJOB MO3HAHMS; YMEIOUIETO MCIOJIb30BaTh
Hay4HbIE METOJbl MO3HAHUS, KOTOPHIE CTAaBUT IMOCTOSHHO MEHSIOIIMIICS MHUp; MPEICTaBISIOIIETO
00IIyI0 COBPEMEHHYIO €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpAa.

3amauu JUCIUTUIHBI:

- dbopMHpOBaHHE  TMPEACTAaBICHUH O  KIIOYEBBIX  OCOOEHHOCTSX  CTpaTerHi
€CTECTBEHHOHAYYHOT'O MBIIIUICHHUS;

- MMOHUMaHUE CTYJAEHTAMH CYIIHOCTH TPAHCIUCIUIUIMHAPHBIX M MEXKIUCIMUIUTMHAPHBIX
CBSI3€M M UiV M BOXKHEHIINX €CTECTBEHHOHAYYHBIX KOHIICHIMM, JISKAIIUX B OCHOBE COBPEMEHHOIO
€CTECTBO3HAHMS,

- dbopMUpOBaHUE TPEJCTABICHUH O CMEHE THIIOB HAyYHOW pallMOHATBHOCTH, O
PEBOJIOLUSIX B E€CTECTBO3HAHMM M CMEHE HAyYHBIX MAapaJUrM KaK KIIOYEBBIX ASTANoOB pPa3BUTHUA
€CTECTBO3HAHMS;

- MOHMMAHHUE CHEIU(PUKA ECTECTBEHHOHAYYHOTO W TYMAHUTAPHOTO KOMIIOHEHTOB
KYJIBTYPBI, €€ CBsI3el C 0COOCHHOCTSIMU MBIIIJICHUN;

- CO3JJaHUE TPEANOCHUIOK JUIi  Pa3BUTHS  3&JI0KEHHOTO B  KaXKIOM  YEJIOBEKE
WHTEIICKTYaTbHOTO IOTSHIINAJIA, CIIOCOOCTBYIOIIETO MPO(eCcCHOHAIEHOMY U JIMTYHOCTHOMY POCTY.

2 Mecmo oucyunaunvt 6 cmpyxkmype OIIOII BO

Jucuumnuza b1.b.13 «EcTtecTBeHHOHayyHas KapTHHa MHMpa» OTHOCUTCS K 0a30BOM yacTu
yueOHOro IJIaHa.

JucuunnnHa u3ydaercs Ha 2 Kypce, B 3 cemecTpe.

Jlns u3ydeHus AUCHUIUIMHBI TpeOyercsi: M3ydeHHe AWCHUILUIMH 0a30BOM 4acTh y4eOHOTO
IUIaHA, a TaKXe JAUCUUIUIMH BapHMAaTUBHOW YacTM y4eOHOro IUlaHa M JUCHMIUIMH 10 BBIOOpY
CTY/ICHTOB.

OcBoeHME MJAHHOM JUCUUIUIMHBI TaK)K€ HEOOXOAMMO JUIsl MPOXOXKICHHS Yy4eOHOW U
IPOU3BOJICTBEHHON MPAKTHK, MOJATOTOBKH CTY/AEHTOB K TOCYIapCTBEHHON UTOIOBOM aTTECTallUH.

WN3yuyennto aucummiaunbsl b1.b.13  «EcTtecTBeHHOHayyHass KapTHHA MHUpa» MPeaUIECTBYET
OCBOEHUE JUCLHUIIINH (ITPAKTHK):

b1.5.10 Bo3pactHas aHaTtomusi, (pU3MOJIOTHUSI U OCHOBBI BaJI€OJIOTHUHU;

Bb1.b.11 OcHOBBI MEAULIMHCKHUX 3HAHUIA,

b1.B.O/1.6 MadopmarimonHas 0€301acHOCTb.

OcBoenune qucuummHel b1.b.13 «EcTecTBeHHOHay4YHass KapTHHA MUPay ABIAETCA
HE00X0IMMON OCHOBOMH /ISl TOCEAYIOIIEro U3y4eHHsl JUCUUIUINH (IPAKTHK):

b1.B.JZIB.18.2 ®u3noa0ru4ecKre 1 ICUX0JIOrHYeCKue 0COOCHHOCTH adanTallluy K
9KCTPEMAJIbHBIM CUTYALHsM;

b1.b.1 ®unocodus;

b1.B./IB.18.3 MHH(opmMallnoHHBIE TEXHOJOTMH B OOYYEHHH OCHOBaM 0€30MacCHOCTU
KU3HENEATEIBHOCTH;

b1.5.15 OcHoBBI MaTeMaTHueckoil 00paboTKu HH(POpPMAITUH.

Ob6nacte npodeccnoHaIbHOMN e TeNFHOCTH, HA KOTOPYIO OPUEHTUPYET JUCIUITIINHA
«EcTecTBeHHOHAy4YHAs KapTHHA MHPay, BKIIOYAET: 00pa3oBaHue, COLMATIBHYIO chepy, KyIbTypy.

OcBoeHMe JUCIUILIMHBI TOTOBUT K paboTe Co CAeAYIOIMMH 00beKTaMU MPOdhecCHOHATBEHOM
JESATEIILHOCTH

- oOyueHue;

- pa3BUTHE;

- MpOCBEUICHHE.

B nmpouecce wu3ydeHHs TUCHMIUIMHBI CTYIEHT TOTOBUTCS K BHJaM NPo(ecCHOHATBHOM
JEeSTeNIbHOCTH M peleHuio npodeccnoHanbHbiX 3a1ad, npeaycMorpeHHbIx ®I'OC BO u y4yeOHbIM
IUTAHOM.
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3 Tpebosanusa K pezyibmamam 0ce0eHUA OUCYUNTUHDBL

[Ipouiecc m3ydeHHsT NUCHUIUIMHBI HampaBlieH Ha (GOPMUPOBAHHE KOMIICTECHIIMH M TPYIOBBIX
byakumii  (mpodeccuoHanbHbIl  ctaHmapt llemaror (memarormueckas JeATEIBLHOCTH B cdepe
JOIIKOJBHOTO, HA4YaJbHOrO OOINEro, OCHOBHOTO OOIIEro, CpeaHero oO0IIero o0pa3oBaHUS)
(BocmiuTaTelNb, YUYUTENh), YTBEPXKIEH MPUKA30M MUHUCTEPCTBA TPYJla U COLMaIbHOM 3amuThl NoS44H
ot 18.10.2013).

BoinyckHUK 10KeH 001a/1aTh CIeIyIOMUMU 00eKyIbTypHbIME KoMiieTeHusaMu (OK):

OK-1. cnocobnocms ucnonb3oeams 0CHOGbL PUIOCOPCKUX U COUUOZYMAHUMAPHBIX 3HAHUTL
015 (hopmuposanus HaAy4HO20 MUPOBO33PEHUS

OK-1 croco6HOCTH 3HATH:
UCTIOJIB30BaTh OCHOBBI - OCHOBHBIC ITAITbl Pa3BUTHS €CTECTBO3HAHUS M OCOOEHHOCTH
bunocodpckux u COBPEMEHHOTO €CTECTBO3HAHMS;
COLIMOTYMaHUTAPHBIX 3HAHUH JIJIsI |- OCOOCHHOCTH €CTECTBEHHOHAYYHOUH M TyMaHUTapHOU
(dbopMUPOBaHUS HAYIHOTO COCTABJISIOLICH KYJIBTYPHI,
MHUPOBO33PEHUS - CTPYKTYpPY, YPOBHU ¥ METOJIbI HAYYHOTO TO3HAHHUS;

YMETh:

- IIPEJICTABIIATh 3HAHUS KaK CUCTEMY JIOTUYECKHU CBSA3aHHBIX
00LIMX U CHEIHUANIbHBIX TOJ0KEHUHN HAYK;

- IPUMEHATD [TOJIYYCHHBIC 3HAHUS U ONIEPUPOBATH UMM B
[IOBCEHEBHOM KU3HH;

- 000CHOBBIBATh POJIb U MECTO €CTECTBO3HAHMS B Pa3BUTUHU
KYJIbTYpBI;

BIIAJICTh:

- HaBbIKAMM €CTECTBEHHOHAYYHOT'O MBIIUICHUS U CIIOCOOaMHU
Hay4HOI'O ITIO3HAHHSI MHPA U NIPUMEHATH IIOJIYYCHHbIE 3HAHUS B
npodecCHOHATILHOM J1eATeIbHOCTH;- HaBbIKaMU MOUCKa, cOopa,
cucTeMaTH3alluy U aHaiIu3a HH(GOpMaLUY IO UCTOPUU Pa3BUTHS
€CTECTBO3HAHUS.

OK-3. cnocobnocms ucnonv3oeamsp €CMmEeCmMEEHHOHAYYHblE U MamemMamuiecCKue 3Hanua o1
opueHmupoeanus 6 CO6PEeMeHHoOMm uuqbopmauuormom npocmpancmee

OK-3 ¢c1mocoOHOCTh HCII0IL30BATh
€CTEeCTBEHHOHAYYHBIE H
MaTeMaTHYECKUE 3HAHUS IS
OPUEHTUPOBAHUS B COBPEMEHHOM
WH(GOPMAITMOHHOM ITPOCTPAHCTBE

3HATh:
- KOCMOJIOTHYECKHE  MOJENU  MPOUCXOKACHUS U
3poonuy BeeneHHoi;

- KOPIYCKYJISIPHYIO ¥ KOHTHHYQJIBHYIO TPaJUIHAI0 B
OTIFICAHHUHU TIPHPOJIBI;

- COBpEMEHHOE TIPEJCTaBICHUE O CTpoeHHH BceneHHOH,
ranaktuk, CoNHEYHOW CHCTeMbI, 3Be3 U JIPYrUX
KOCMHYECKHX 00BEKTOB;

- OCHOBHBIE NIOJIO’KEHUS yueHus o buocdepe;

- OCOOCHHOCTH  OMOJIOTHYECKOTO  YpOBHS  OpraHu3alvu
MaTepUu, THUIOTE3bl TPOUCXOXKICHUS >KU3HHU, BaKHEHIIUe
MIPUHITUTIE OMOJIOTHYECKOM DBOJIOIHH;

- MePapXHUI0 JIEMEHTOB MAaTEPHH OT MUKPOMHpPA JIO MaKpO
-1 METaMHupa;

- B3aUMOCB3b MCKOY (I)I/ISI/I‘-IGCKI/IMI/I,
XUMHYECKUMH i OMOJIOTMYECKUMHU poneccamMu;,
- IPUHIHUIIBL CHUCTEMATHUKHU JKHBBIX OpraHnu3mMoB,

Ouonoruyeckoe pazHooOpasue U €ro pojib B COXPAHEHUU
ycToH4YMBOCTH OHOChEpHI;

YMETb:

- OPHEHTHPOBATHCS B COBPEMEHHBIX
€CTECTBCHHOHAYYHBIX WCCICOBAHUAX W KPUTUYCCKU
OLICHMBATh TMOJYYEHHYI0 M3 pa3HbIX HCTOYHUKOB
MHPOPMALIMIO ECTECTBEHHOHAYYHOTO COJIEpKAHHS, ee
COOTBETCTBHE HOpMaMm HAay4yHOH JIOCTOBEPHOCTH H
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00BEKTUBHOCTH;

- TPAMOTHO  KOMMEHTHUPOBaTb  OCHOBHOE  COJEp:KaHUE
KOHKPETHBIX HAy4YHbIX TEOPUM H OCHOBOIIOJATArOLIUX
HAaYYHbIX KOHLETIIIUN;

BJIQJIETh:

- HaBBIKAMH €CTECTBEHHOHAYYHOTO MBIILICHUS u
croco0aMl HAy4YHOTO TIO3HAHWUS MHpPAa U MPUMEHATH
MOJTy4YEHHBIC 3HAHUS B MPOPECCUOHATBLHON JIeATEIHbHOCTH;-
HABBIKAMU TIOMCKA W aHaiIM3a HMHQOpPMAIMH O Pa3BUTHH
€CTECTBEHHOHAYYHOTO 3HAHUA U UCIIOJIb30BAaHUE €TO B
00pazoBaTenpHON B MPOPECCHOHATBEHON NeITeILHOCTH.

4. O6vem OoucyuniuHbvl U 6UObL YUEeOHOU padombl

Bcero Tperuit
Bun yae6HO# paboThI 4acoB ceMecTp
Konmaxmmnas paboma (8cezo) 36 36
Jlekuun 18 18
[IpakTuyeckue 18 18
Camocmosmenvnas paboma (6cezo) 36 36
Buowt npomesrcymounoit ammecmavyuu
3auer +
Obwan mpyooemkocmsp uacol 72 72
Obwan mpyooemkocms 3auenmmvle eOUHUbL 2 2

5} Cooeporcanue oucyuniunl

51 Cooepiwcanue mooyneii OucyuniIuHbl

Cooepotcanue mooyneil OucyunIuHsl

Mooyns 1. Beedenue 6 hunocoguro nayku:

[Tonstne Hayku. Cneunduka HaydyHOro 3HAHMS. OMIMPHUYECKUA U TEOPETUYECKUH YPOBHU
Hayku. EcTecTBeHHOHay4Has M ryMaHuTapHas KyiabTypbl. Hayunsiit metoa. Knaccugukanus HaydHbIX
METO/JIOB.

Bo3nukHOBEeHHE HayKH, 3Tamlbl ee pa3BUTHs. Crenupuka HayqYHOTO TO3HaHUs (Hay4YHOTO 3HAHUS
U METOJIOB €ro MOJIyYeHHs) 10 CpPaBHEHHUIO C JAPYrUMHU BHAaMM nNo3HaHus. Kimaccuueckuilt mpean
HaY4YHOCTH U ero (opmbl. OGOCHOBAHHOCTh, J0Ka3aTeNbHOCTh, UHTEPCYOBEKTHUBHAS MPOBEPSIEMOCTb,
CUCTEMHOCTh HayuyHOro 3HaHud. [{uddepennuanus Hayk. OHTOIOrHYECKOE OCHOBAaHUE: pa3HOoOpa3ue
dopM IBMKEHHS W BHMJOB MaTepHM. ['HOCEOJOrMUecKOoe OCHOBAaHME: TNpEeAMETHBIN, aOCTPaKTHBIN
xapakrep 00bekTOoB Hayku. ColualbHOE OCHOBaHME: OOIIECTBEHHOE pas3JelieHue TpyJa.
Metozponoruyeckoe OCHOBaHME: CHELU(PUYHOCT METOAOB. EcTecTBeHHOHayyHas W TyMaHHUTapHas
KyJIbTypbl. ®unocodus U KOHKpeTHbIe HayKu. Punocodusa kak HEOTHEMIIEMbII KOMITOHEHT KOHKPETHBIX
HaykK. [Ipo0iema uHTErpay u eIMHCTBa HAYKH.

Hayka kak no3HaBarelbHas AESATENBHOCTh M COLMAIBHBIA HMHCTUTYT. CTpyKTypa Hay4HOH
NESATENIBHOCTH, €€ 1IeJIb U CpeAcTBa. Mneansl M HOpMBI HayyHOW JESATENBHOCTH, UX HCTOPUYECKUI
xapaktep. BHyTpeHHs CTpyKTypa MO3HaBaTENbHBIX WJEAJIOB U HOPM HCCIEAOBAHUSA: OOBSICHEHUS U
OTMCaHMsI, JOKA3aTEIbHOCTH U 0O0OCHOBAHHOCTH 3HAHUS, TOCTPOSHHS U OPraHU3AIMH 3HAHMS.

Oyukuuu Hayku. [lo3naBaTenbHas (yHKIUS HaykKd. YHHUBEpCaIbHBIM XapakTep Hay4qyHOTO
no3HaHus. HaydHble 3HaHUS B CTPYKTYpE UEIOBEYECKOU JEATEIBHOCTH.

Pa3BuTne Hayku u Hay4Hasi peBoitonus. HayuHas peBosionns Kak U3MEHEHHE palliOHAIbHOCTH.
Hcropuyeckne  TUIbBl  palMOHAIBHOCTH:  KJIACCHMYECKas  palMOHAJIbHOCTh,  HEKJIacCHYeCcKas
PalMOHATILHOCTD, TOCTHEKIACCUYECKasl PallMOHATbHOCTb.

Hayunble mpo06aemMbl Kak pe3yibTaT COIMaIbHO-UCTOPUYECKON MPAKTUKU M BHYTPEHHEH JOTHKH
pa3BUTHUS HayKH. TUIONOTMS HAy4YHBIX MpoOieM: MpoOJeMbl, CBSI3aHHbIE C BBISBICHHUEM HOBBIX
SMIMPUYECKUX (PAKTOB M 3aKOHOMEPHOCTEH; MpoOJeMbl, CBSI3aHHBIE C CO3/JaHMEM HOBBIX CpPE/CTB
no3HaHusl (yCTaHOBOK, MpPHOOPOB, METOAOB); MpPOOJEMBbl, CBSI3aHHbIE C  pa3BepThIBAHUEM
TEOPETUYECKOTO COJIPKAHUS HCXOAHBIX NPUHIUIIOB; MPOOJEMBbI, CBS3aHHBIE C B3aHMMOJACHCTBUEM
pa3MUHBIX HAYYHBIX TEOPHUH; (yHAaMEHTAIbHBIE MPOOJIEMBI, 3aTPAaruBAIOLIME MHPOBO33PEHHUE;
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KOMILJICKCHBIE TIPOOJIEMBI.

DBOJIIOLHS HAYYHOTO MeTo/1a. MeTononorust Apucrorens, ['anunes, DUHIITEHA KaK OTPaXKEHUE
HATYpPUIOCOPCKOT0, MEXAaHHUCTUYECKOTO, KBAHTOBO-TIOJIEBOTO OIMHCAHUS HEKUBOW MpUpoasl. Pomb
JIOTUKA ¥ MHTYMIIMM B TO3HaHMU. MaTemaTuka Kak si3bIK Hayku. OTHOCUTENIBHOCTh U a0COIIOTHOCTD
€CTECTBEHHOHAYUYHBIX 3HaHUI. CTpyKTypa COBPEMEHHOI'O €cTeCTBO3HaHUSA. OCHOBHBIE ATalbl Pa3BUTHS
dusznyeckoil KapTHHBI MHUpa: MEXaHMYecKas KapTHHAa MHpa; JJIEKTPOMAarHWTHAs KapTUHA MUDA;
peBomronus B pusuke Ha pydeke XIX—XX BB.; OCHOBHBIC Y€PTHI COBPEMEHHOW (DU3NYECKON KapTHHBI
MUpa; He3aBEPUIEHHOCTh €AMHON HAy4yHOU KapTUHBI Mupa. HayuHas kapTuHa Mupa Kak crienuduyeckuit
KOMIIOHCHT HAyYHOTO 3HAHUS, KaK HHTETPATbHBIN 00pa3 NeHCTBUTEILHOCTH; €€ CTPYKTypa U (DYHKIIUH.

YacTHOHay4YHbIE KAPTUHBI MHUpa: (pU3ndecKas, XUMUYECKasi, aCTPOHOMHYECKast U1 OHOJorudecKast
u 1p. Ponb ecrecTBo3HaHus B (QOPMUPOBAHUH HAYYHOU KAPTUHBI MUPA.

Mooyns 2. Yacmnwle 60npocol cOBPEMEHHO20 eCMECHE03HAHUA:

BosuukHoBenue (usuku. Ocobennoctu Gu3uku Kak (GyHAaMEHTaIbHOW HayKu. B3amMoCBs3b
(bu3MKY ¢ IPYTMMU HayKaMH €CTeCTBO3HAHUS.

[Tonatue GpusnuecKoil KAPTUHBI MUPA. MeXaHUCTUYECKasi KapTHHA MUpa ee mpuHImbl. Briag I
lNanunes, 1. Kennepa, X. I'toitrenca, M. HproToHa B co3jaHne MEXaHUCTUYECKOW KapTUHBI MUPA.

OnexrpoMaruutHas kaptuHa (OMKM) mupa u ee npunuunel. Bximag M. @apanes u JIx.
Makcsemna B cozmanne OMKM.

KBanroBo-nonesas kapruna mupa (KIIKM): nuzmMeHnenue npeacraBieHuil 0 NPUYMHHOCTH, POJIU
HaO01aTeNs, MaTepUr, BPEMEHHU U POCTPAHCTBE.

XapakTtepuctuka merofa (usnueckoro nos3HaHusa. dusnka kak nepBas cPOpMUpPOBaBIIASCS
ONBITHAS HAYKA.

[IpoGiema nBWKCHHS B HAYYHOM 3HAaHWW. KOHIENIMHM TAIBHOACHCTBHS WU OJIM3KOICHCTBUS.
SABnenust gudpakuun U uHTepdepeHIUH cBeTOoBbIX BoOJMH. Co3l1aHME KBAHTOBOM MEXaHUKH.
KopnyckynspHo-osniHoBOM nyanusm Jlyn ne bpoinsa. IIpuHOMI [IONMOJHUTENBHOCTH, TNPUHIIUIT
HeonpeaeNneHHOCTeH!, (yHIaMeHTalIbHbIE BH/IbI B3aUMOJICHCTBUS, KBAHTOBAs CTaTUCTHUKA.

®opmMmupoBaHre XUMHUM Kak Hayku. Bkmanx P. bouis, A. JlaByasee, . Puxrepa, XK. IIpycra, JIx.
HanbToHa, A. ABOrasipo B pa3BUTHE XUMUU

Y4eHue 0 cocTaBe BEIECTB, MOHATUE XHUMUYECKOTO 3JIEMEHTA, XHMUYECKOTO COEIMHEHMS,
nonumepa. [lepuoanueckas tabnuna xumuueckux s1aementoB Jl. . Menneneesa.

[ToHsITUS O BAJEHTHOCTH, XUMHUYECKOM AKTHUBHOCTH, XUMHUYECKON CBS3U. XapaKTEPUCTUKHU
XUMHUYECKOHN CBsI3U. BUIIbI XMMHUECKOI CBSA3M (BOJIOPOAHAS, HOHHAS, KOBAJICHTHAS, METAJUIMYECKAs) UX
O0COOEHHOCTH.

Mmuoroo6pasue mupa ranaktuk. Kocmonorunueckue moznenu Bceenennoii. ['opsiuas Bceenennas.
DOneMeHTapHble YacTHLbI U TpoucxoxaeHue Bcenennoil. OObscHeHue oOpa3oBaHMsI CTPYKTYp BO
Bcenennoii. «bonbIlioi B3pbIB» MPOTOMATEPUU. DBOJIONMUS W TUIBI 3BE31. KpaTkue cBeneHUs o
CTpOeHMH | 3BoJto1us Hamel ["anaktuku. [Iponcxoxaenue miaHeT coTHeuHOM cucTemMbl. OCOOEHHOCTH
o0Opa3oBaHMs Halled IUTaHEThl. 3eMIisd KaK OTKpbITas, HEpPaBHOBECHAas, IUCCHIIATUBHAs CHUCTEMA.
OBotonus IuTocdepsl, ruapocdepsl U atMmochepsl 3emin. JHeprerTuka 3emian. Marautocdepa 3emiu.

Opranuzaiids U 3BOJIONUS >KUBOW MPUPOJBI KaK OOBEKTa M3y4eHHs] OMOIOTHYECKOW HayKH.
[Tonsarue «kuBoro». Crnemuduka ¥ CUCTEMHOCTh XKHUBOTO. JKHU3HB Kak OHMOJOTHYECKHH KPYrOBOPOT
(BemrecTBa, SHEPruu U MHGOPMAIIMK) U KaK CUCTeMa ypOBHEH opraHM3oBaHHOCTHU. JKH3HB Kak Mpoliecc
pa3BUTHS: OHTOreHe3 U puitoreHe3. KineTku kak 0CHOBa €IMHCTBA KUBBIX OPIraHU3MOB.

PazButue sBomonmonHbIX wuaed. Y. JlapBuH W ero 3BOMIOUMOHHAS Teopud. [lpuHumn
ecTecTBEHHOro otOopa. CHHTeTHYecKasi TeOpus SBONIONUH. MUKpPOIBOIIONUS U MaKpPOIBOIIOIUS, UX
0COOCHHOCTH. BONHBI YHCIEHHOCTH, HU3OJSAIMA Kak (DaKTOpbl MHKpOdBoNMonmu. HacrnencTBeHHas
W3MEHYMBOCTh M ©CTECTBEHHBIH OTOOp Kak JBIMDKYIIUE CHJIBI JBOJIONUU BHIOB. COBpEeMEHHBIC
npezcTaBieHus 00 3BOMIONMU. CBSA3b HBOJIOIUH KHBOTO C 3BOJIFOLIUEH 3eMITH.

I'eneTnka kak Hayka, TOHSATHE U €€ CTPYKTypa. ITallbl CTAHOBJICHUSI TEHETUKHU M X JTOCTHOKCHHUS.
I'en u reHeTHyecKuit KoJ. 3aKOHBI TeHETHKU. MoOeKysipHast OMONOTHsI, TeHHAas: MHXXeHepus. bruostuka.

DKOJIOTHS KaK HayKa, MOHATHUS U CTPYKTypa. DTambl pa3BUTUS HAYKH. METOIbI MCCIEAOBAHUS
9KOJIOTHH. 3aKOHBI IKOJIOTHU. DKOCUCTEMBI. JKOJIOTHUECKask CUCTEMAa. DKOJIOTUYECKas cpeia v (PaKTopsl
Cpelibl, BIUSIONIME HA 3/I0POBbE YEIOBEKA.

buocdepa, e€¢ crpykrypa u dynkumn. Yuenue B. W. Bepuanckoro. Mcnonb3oBaHue sHepruu
JKUBBIMH OpTaHU3MaMu. buotnueckuit KpyroBopot. Mozens OTHOLIEHUH XUIITHUK — KePTBA U CUMOMO3.
MopenupoBanue OHOIIEHO30B C YIETOM BO3CHCTBUS TEXHOCHEPHI.

Antponorenes. [IpuHIuUNuaibHOE CXOJCTBO SBOJIOLMK YEJIOBEKa M JAPYTHX BHUAOB KHBOM
npupobl. JelicTBUe OCHOBHBIX (PaKTOPOB HBOJIIOLIMA B COBPEMEHHBIX YEJIOBEUYECKHX MOMYJSIUAX U
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BO3MOXKHBIE ITyTH BOJIIOIIMU YEIOBEKa B OyIylIeM: CHI)KEHHE 3HAYCHUsI MHOTUX (DaKTOPOB IBOIIOIIUH
(ecTecTBEHHOTO O0TOOPA, U3OJISAIMH, YUCIEHHOCTH), IEHCTBUE MYTAIlMOHHOT'O IIpoIiecca. AHTPOIIOTEHHOE
BO3JICCTBUE YEJIOBEKAa Ha MPUPOJY. JKOJOTUYECKHM KpHU3HC. 3aKOHBI 3KOJOTruu. BzaumopeictBue
OPTraHU3MOB C OKPY>KaroIIeH cpe1on.

OcobeHHOCTH ~ CHHEpreTWKH Kak Hayku. CuHHepreTMka — Hayka O  CJOXHBIX
CaMOOPraHU3YIOIINXCS, JUCCUIATUBHBIX, OTKPBITBIX cucTeMax. CHUCTEMHBIM MOJIXOJ B CHUHEPIETHUKE.
IIoHsTHE CUCTEMEL, CIIOKHOM CHCTEMEI.

[Tonsitue camoopranuzanuu. CaMmoopranuzanus B pa3indHbIX CUCTEMax MPUPOAbI ((HU3HYECKUX,
XUMHYECKHX, OHOJIOTUYECKUX, TEXHUYECKMX, DSKOHOMHYECKHMX, COLHUAIbHBIX). OHTPONUS U
camoopraHuzaius. Buapl caMOOPraHU3YIOIIMXCA CHUCTEM. OBOJIOLUUS U TOYKH Oudypranuu.
JuccunatuBHocTh. OTKpBITHIE CHUCTEMbl M BHEWIHAA cpelda. VICTOUHMKM SHEPruu KUBBIX CHUCTEM.
Camoopranusanus 1 caMOYIIPaBJIEHUE B )KUBbIX cucTeMax. CaMoOpraHu3anusi — ICTOYHUK SBOIIOLUU.

52, Cooeporcarue oucyunaunsl: JIexyuu (18 u.)

Mooynw 1. Beeoenue ¢ punocogpuro nayxu (4 u.)

Tema 1. Hayka kak crioco6 nmo3nanust Mupa (2 4.)

[Tonsatne nayku. Crnenuduka HAy4HOTO 3HAHHUSA. DOMIUPHYCCKUNH M TCOPETUUYECKUA YpPOBHU
Hayku. EcTecTBEeHHOHayuyHas U TyMaHUTapHasi KyJbTYypBl.

Hayunsiii meron. Knaccudukamums naydynbix MeTonoB. CTaHOBIEHHE U DPAa3BUTHE HAyKU B
Mopnosun.

Tewma 2. PazBuTue Hayku U 3BOJIOLMS HAYYHOU KapTUHBI Mupa (2 4.)

Hayunplie mpo0iaeMbl Kak pe3yabTaT COIMMATbHO-UCTOPUIECKON MPAKTUKU U BHYTPEHHEH JIOTUKH
pa3BUTUs HAayKd. THUIIONOTHA HAYYHBIX MpoOJeM: MpoOJIeMBbl, CBSI3aHHBIE C BBIIBJICHHEM HOBBIX
IMIUPHUECKUX (PAKTOB M 3aKOHOMEPHOCTEH; MpPOOIEeMbI, CBS3aHHBIE C CO3/JaHUEM HOBBIX CpPEICTB
no3HaHus  (yCTaHOBOK, NpUOOpPOB, METOJOB); MPOOJIEMBI, CBSI3aHHBIE C  pPa3BEPThIBAHUEM
TEOPETUYECKOI0 COJIEPKAHUS HCXOJHBIX MPUHLUIIOB; MPOOJEMBbI, CBA3aHHBIE C B3aUMOJICHCTBUEM
pa3’MYHBIX HAy4YHBIX TeOpui; (QyHAaMeHTanbHBIE MPOOJIEMbI, 3aTParuBaIOLINE MHPOBO33PEHHUE;
KOMILJIEKCHBIE TTPOOJIEMBI.

OBoJrolMsl  Hay4yHoro Meroga. Merononorusa Apucrtorens, [amunes, OWHIUTEHHAa Kak
oTpakeHHe HaTyp(duiIocopckoro, MEXaHHCTHUECKOTO, KBAHTOBO-TIOJIEBOTO OIMCAHHS HEXKHUBOU
npupoael. Posib JOTMKM M MHTYMLIMM B MO3HAHMM. MartemaTthka Kak si3bIKk HayKd. OTHOCUTEIBHOCTh U
a0COJIIOTHOCTh €CTECTBEHHOHAYYHbIX 3HaHMHU. CTpyKTypa COBPEMEHHOTO ecTecTBO3HAaHMs. OCHOBHBIE
9Tambl pa3BUTUA (U3NYECKOW KapTHHBI MHUpa: MEXaHWYeCKas KapTHHA MHUpA; DIIEKTPOMAarHUTHAas
KapTHHa MuUpa; peBoiiouus B ¢usuke Ha pydexe X IX—XX BB.; OCHOBHbIE YEpThl COBPEMEHHOMN
¢u3nuecKoil KapTUHBI MHpa; HE3aBEPIIEHHOCTh €JUHOM HayuyHOW KapTWHBI Mupa. HaydHas kapTuHa
MUpa Kak crenupuiyeckruii KOMIOHEHT HayYHOT'O 3HaHUS, KaK UHTETPaJIbHBIM 00pa3 1eHCTBUTEIBHOCTH;
ee CTpyKTypa 1 (yHKIUH.

YacTHOHay4YHbIE KAPTUHBI MUpa: QU3NYecKas, XUMUYeCcKasi, aCTPOHOMUYECKas U OMoJorudecKas
u Jip. Ponb ecrecTBO3HAaHUS B OPMUPOBAHUU HAyYHOU KapTUHBI MUpA.

Mooyns 2. Yacmuwle 6onpocsl cospemennozo ecmecmeosnanus (14 u.)

Tema 1. dusnueckas kapTuHa Mupa (2 4.)

BoznukHoBenue ¢usuku. Oco6eHHOCTH (U3MKHU Kak (yHIaMEHTalbHOM Hayku. B3aumocss3b
¢u3uKkn ¢ JIpyrMMH  HaykaMu — ecTecTBO3HaHMs. IloHsTHe  (Qu3MUECKOM  KapTUHBI  MUpA.
Mexannctuueckas kaptuHa mupa ee npuHuunel. Bximan I'. Iammnes, WM. Kemnepa, X. ['toiirenca, U.
HeloToHa B cO3/1aHNEe MEXaHUCTHUECKOW KapTHHBI MUpa. DiekTpoMarHuTHas kaptuHa (OMKM) mupa u
ee npuHounsl. Bknag M. ®@apanes n [[x. Makcsemna B cozganue O9MKM. KBanTtoBo-1oneBast kapTuHa
mupa (KIIKM): nu3mMenenue npeacraBieHuil 0 IPUYUHHOCTH, POJIM HAOMIOAATENs, MaTEpPUU, BPEMEHU U
MIPOCTPAHCTBE.

Tema 2. MKM u OMKM (2 4.)

XapakTepucTuka Meroaa Qusnmdeckoro mno3HaHus. dusmka kak mnepsas cHOpMUPOBABIIASCS
ONBbITHAs HayKa. OMIHUpHYEcKoe (U3NYECKOe TIO3HAHME KaK JSTaJlOH ASMIMPUYECKOrO IMO3HAHMUA.
HcTtopuueckas OrpaHUYEHHOCTh 3TUX IMpenacTaBieHuil. Teopernueckoe (u3mueckoe MO3HAHHE Kak
0000IIeHne HMIUPHYECKOrO0 MaTepualia Ha OCHOBE CO3JIaHUS MaTeMaTHYeCKH OIHCBhIBAEMOU
UICTM3UPOBAHHON MoJenu (QU3NUecKoil peanabHOCTH. TeopeTnueckoe (U3NYECKOe IMO3HAHME Kak
oOpaszel] Hay4yHOr0 TEOPETHYECKOro MO3HAHUS, MCTOPUYECKAash OrPAaHUYEHHOCTh TAaKOTO IMOHHWMAaHUS.
[Ipobnema nBuKEeHUsT B HayyHOM 3HaHUU. [loHATHE ABMKEHUS B TpyAax ApHUCTOTens. YUYeHHE O
yeTbipex npuuuHax. Bonpoc 06 ucrounuke npukeHus. [IOHATHS MOMEHTa CHIIbI © MOMEHTA BpAIICHHUS.

Pa3Butne mexanuku [amuneem u ero uerslpe akcuoMbl. OmnpezneneHue HpIOTOHOM Macchl,
KOJIMYECTBA JABWXKEHUS, CHIIbl. DopMynnpoBka HpI0TOHOM 3aKOHA BCEMUPHOTO TATOTEHUS.
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Bomnpoc o mycroTe B anTH4HO# Qunocodpuu u Hayke. Unes apupa. Konuenmuu nansHoaecTBus
u OmuskoxaeicTBusi. HeBO3MOXXHOCTh MEXaHMYECKOW HWHTEPHPETAIMH AJICKTPOMATHUTHBIX CBOWCTB
s¢upa. OnbITel JpcTesa U BBEJCHHE HOBBIX MOHATHH AMIIEPOM: DSJCKTPHUYECKUI TOK, HamNpsOKEHUE.
BBenenue ¢dyHnaMeHTanbHOro mMOHATHS «mone» PapajgeeM M pa3paboTka METOIUKU OMBITHOTO
W3YYEHHUS MPOCTPAHCTBA BOKPYT 3apsyKEHHOro Teya. «MakcCBEIOBCKas TEOPHs AJIEKTPOMAarHUTHOTO
HoJis» U OOHApYy>KEHUE SJEKTPOMArHUTHBIX BOJH. DHEPrus M UMIYJIbC NOJsA. Tumbl mojeil. SBneHus
OTpaKEHHsI M TpeloMJieHHs cBeTa. BomHoBas Teopusi cBera lloiirenca. SIBieHus audpakuuu u
uHTEp(EepEHIINHN CBETOBBIX BOJIH.

Tema 3. KBanToBO-I07€Bast KapTHHA Mupa (2 4.)

Co3nmanne kBaHTOBOM Mexanwku: Ilpemunrep, I'eitzenGepr m bopn. Ilpunmun Ilaymu u
AJIEKTPOHBI B aromax. MHTepnperanuu kBaHTOBOM wmexanuku. Cnop bopa ¢  DiHmTeitHOM.
CoBpeMeHHbIE BO3MOXKHOCTU pa3zpelieHus napajaokca DiHmTeiiHa—Po3ena—Ilononsckoro. KBantosas
teopusa BakyyMa. [lonsitue ceroBoro kBaHTa. KopmyckynspHo-BonHOBOM nyanusm Jlyn ne bponns.
[IpyHuMn ~ JOMOJHUTENBHOCTH,  MPHUHIMII  HEONPENCICHHOCTeH,  (QyHIaMEHTaIbHBIE  BHJbI
B3aMMOJICMCTBYS, KBAHTOBas CTaTHUCTHKA; COBPEMEHHBIE IIPEJCTABIECHHUS O MHpE: TEOpHs
3JIEeMEHTapHBIX YacTHIl, Teopus «Benukoro o0beaAnHeHUs», Teopus «CBEpXBEIUKOro 00bEAUHEHUSD).

Tewma 4. DBoJIIOIIMOHHAS KapTUHA MUpPa U KOCcMoJiorust (2 4.)

Mmuoroo6pasue mupa rajgaktuk. Kocmonoruueckue moaenu Bceenennoit. ['opsiuas Bcenennas.
DneMeHTapHble YacTUlbl U mpoucxoxacHue BcenenHoil. OObsicHeHue 00pa3oBaHUs CTPYKTYp BO
Bcenennoii. «boinbmoi B3peIB» nporomarepun. Mcrounuku sHeprun ConHua v 3BE34. DBOJIOLUS U
Tunsl 38€371. Kparkue cBefeHus o CTpoeHUM M 3BONOLMs Hamel ['anaktuku. IIponcxoxaenne miaHer
COJTHEYHON CHCTEMbI. JKCHEPUMEHTANbHBIE MCCIENOBAHUS MPOUCXOXkAeHUs IuiaHeT. OcoOEHHOCTH
o0Opa3oBaHMs Halllel IUTaHEThl. XMMHUYECKas 3BOJIOLHUS 3eMJIM. DJIEMEHTbl T'€0XpOHOJIoruu. Moaenu
MOSIBJICHUS FE€OJIOTUUECKUX CTPYKTYP Ha IOBEPXHOCTH 3EMIIU.

Tema 5. CuctemHbIl aHaIU3 )KUBOTO (2 4.)

Opranuzaiiys ¥ SBOJIIOLMS KUBOW MPUPOJBI KaK OOBEKTa M3ydeHUs: OMOJOTHMYECKON HayKu.
[lonsarue «xkuBoro». Crenuduka U CUCTEMHOCTh KUBOTO. JKHM3Hb Kak OMOJIOTMYECKUN KPYrOBOPOT
(BemrecTBa, YHEPrUU U UHPOPMAIINH) U KaK CUCTEMa YPOBHEH opraHu30BaHHOCTH. JKU3Hb Kak mpoiiecc
pa3BUTHS: OHTOTeHE3 U (uinorene3. BakHble IS )KU3HU XUMHUYECKUE DJIEMEHTHI U COCIUHEHUs. Pomb
BOJBI B kuBOU Matepuu. [Iporecc GorocuHTe3a. YrieBoasl Wi caxapuabl. AMUHOKHCIOTH U OETKU.
DneMeHTapHas XUMHUS KU3HU. [ unoressl 0 mpeadroaornueckoi ctaauu kuBoro. Ilponeccs Ha paHHei
3emiie U BO3HHMKHOBEHHE JXKMBOTO. KIETKM Kak OCHOBa €IUHCTBA XMBBIX OpraHu3MoB. OCHOBHBIE
(GYHKIIMM KJIETOYHBIX MeMOpaH, KJIETOYHOIO sJipa, KOMIIOHEHTOB KJIETKH. MOJEKYJISpPHbIE OCHOBBI
BHYTPUKIIETOYHBIX M MEKKIJIETOYHBIX CBSI3€U. DJIEMEHTHI OMOIIOTUYECKOM Ki1accu(DUKAIIIH.

Tema 6. Teopus 3BONIIOLMY U TeHETUKA (2 4.)

PazButne sBomonnoHHsix wunae. Y. JlapBuH M ero 3BomouMOHHas Teopusd. [IpuHumn
€CTeCTBEHHOIro oTOopa. CHUHTETHYECKash TEOPHs BOMIONUH. MUKPOIBOIIONUS U MaKpPOIBOIIOLUS, UX
0cOOeHHOCTH. BOJHBI UYUCIEHHOCTH, H30JAIMA Kak (akTopbl MUKposBotonuu. HacnenctBeHHas
M3MEHYMBOCTh U €CTECTBEHHBIM OTOOp Kak JBHXKYILIME CHUJIbI 3BOMIONUHM BHAOB. COBpEeMEHHBIE
npezcTaBieHus 00 sBotonuK. CBs3b HBOJIONMU JKMBOTO C 3BoOJOLMEH 3emiu. DBomtonus u eé
MOJIEKYJISIPHBIE OCHOBBI.

Tema 7. CuHepreTuka 1 yHUBEPCAIbHBIN 3BOIIOLMOHU3M (2 4.)

OcoOeHHOCTH  CHHEpPreTWUKM Kak Hayku. CuHepreTMka — Hayka O  CJIOXHBIX
CaMOOPraHU3YIOLIMXCS, JUCCUMATUBHBIX, OTKPBITBIX cucTeMax. CHCTEMHBIM MOJAXOJA B CHUHEPreTHKE.
IToHsTHE CHCTEMBI, CIIOKHOM CUCTEMBI.

53. Cooeporcanue oucyunaunwt: Ilpakmuueckue (18 u.)

Mooynw 1. Beeoenue 6 ¢punocogpuio nayxu (4 u.)

Tema 1. Hayka kak cioco6 mo3Hanus mupa (2 4.)

[Tonstne Hayku. Crnenuduka HaydHOTO 3HAHMS. OMIUPUYECKUH M TEOPETHYECKUN YPOBHU
Hayku. EcTecTBeHHOHayuHas U TyMaHWTapHas KyabTyphl. Hayunsnii Meton. Knaccudukarus HayqHBIX
meTo10B. CTaHOBJIEHHE U pa3BUTUE HayKu B MopaoBHH.

Tewma 2. Bo3HukHOBeHNE HayKH (2 4.)

BosHukHOBEeHHE HayKH, 3Tambl ee pa3BuTus. Crenudurka HayqYHOTO MO3HAHUS (HAYIHOTO 3HAHUS
U METOJIOB €ro TOJy4eHHs) MO CpPaBHEHUIO C JAPYrUMHU BHJaMu Mo3HaHus. Knaccuueckuil upean
Hay4YHOCTH U ero (opmbl. OOOCHOBAaHHOCTh, J0Ka3aTE€IbHOCTh, HHTEPCYObEKTUBHAS MPOBEPSEMOCTD,
CUCTEMHOCTh Hay4yHoro 3HaHus. Juddepenuuanus nHayk. OHTOIOTHYECKOE OCHOBaHME: pazHOOOpa3ue
dbopM IBIKEHUS U BUAOB MaTepuH. | HOCEOIOTMYEeCKOe OCHOBAaHME: TPEIMETHBIN, aOCTPAKTHBIHA
xapaktep 00bekToB Hayku. ColpalbHOE OCHOBaHUE: OOIIECTBEHHOE paslielieHHe Tpyna.
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MeToaonoruyeckoe OCHOBAaHHWE: CIEUU(UYHOCTh METOAOB. EcTecTBeHHOHay4Has M TyMaHUTapHas
KyapTypbl. ®Punocodus U KOHKpeTHble Hayku. Duimocopuss Kak HEOTbEMIIEMBbIH KOMIIOHEHT
KOHKpPETHBIX HayK. [Ipobiema nHTerpaluu 1 eAMHCTBA HAYKH.

Hayka kak mno3HaBaTeiabHasl AEATEIbHOCTh M COLUAIbHBIM WHCTUTYT. CTpyKTypa Hay4dyHOU
JeATEIbHOCTH, €€ Lelb U cpelacTsa. Mneansl U HOpPMBI Hay4yHOM HEATEIBHOCTH, UX HMCTOPHYECKUI
xapakTep. BHYTpeHHss CTpyKTypa MO3HAaBaTEIbHbIX HAEATOB U HOPM HCCIICAOBAaHUS: OOBSICHEHUS U
OTMCaHMsI, JOKA3aTEIbHOCTH K 0O0CHOBAHHOCTH 3HAHUS, TOCTPOCHHS ¥ OPTaHU3AIMH 3HAHMS.

Oynkuun Hayku. Ilo3HaBarenbHas (yHKIMS HAayKd. YHHMBEPCAIbHBIA XapakTep Hay4HOI'O
no3Hanus. Hay4yHsle 3HaHUS B CTPYKTYpe 4EJIOBEUECKOU AEATEIbHOCTH.

Pa3BuTre Hayku n Hay4yHas peBoironusa. Hayunas peBoaronus Kak M3MEHEHUE PalMOHAIBLHOCTH.
Hcropuueckue  TUNBI  palMOHAJIBHOCTH:  KJIIACCHYECKAash  PallMOHAIBHOCTb,  HEKJIACCHYECKas
PalMOHAIBHOCTD, IOCTHEKIACCUYECKAs PALIMOHAIBHOCTD.

Mooyns 2. Yacmnwle 6onpocsl cospemennozo ecmecmeosnanus (14 u.)

Tema 1. ®usndeckas kapTuHa Mupa (2 49.)

BosuukHoBenne ¢usuku. OcoOCHHOCTH (U3MKH Kak (yHIAaMEHTAILHON Hayku. B3ammocBsi3b
Gu3ukn ¢ JOpyrMMU  HaykaMu — ecTecTBo3HaHMs. IloHsTne  (Qu3MuUecKodl  KapTUHBI  MUpA.
Mexanucrtuyeckas kaptuHa mupa ee npuHuunsl. Brian I'. Ianmmnes, WM. Kemnepa, X. ['toiirenca, U.
HeioToHa B cO3/1aHMEe MEXaHUCTHUECKOM KapTHHBI MUpa. DiaekTpoMarHuTHas kaptuHa (OMKM) mupa u
ee npuHuuiel. Bknag M. ®@apanes u Jx. Makcsemna B co3nanne OMKM. KBanToBo- nonesast kapTuHa
mupa (KIIKM): n3MeHenue npeacraBjieHUil 0 NPUYMHHOCTH, POJIM HAOIIOAATENs, MaTepPUU, BpEMEHU U
IIPOCTPAHCTBE.

Tema 2. MKM u OMKM (2 u.)

Xapakrepuctuka merona (usmueckoro moszHaHus. Pusmka Kak mepBas cPOpMHUpOBaBIIASCS
ONBbITHAs HayKa. OMIHUpHYECKoe (U3NYECKOe IO3HAHME KAaK 3TaJOH SMIMPUYECKOro IO3HAHMUS.
Hcropuyeckass OrpaHMYeHHOCTh 3TUX MpeacTaBieHUil. TeopeTnueckoe (QU3MYECKOE NO3HAHHE Kak
00001IeHHe HMIUPHYECKOrO0 MaTepuajla Ha OCHOBE CO3JIaHUsl MaTeMaTH4YeCKH OIMCBhIBAEMON
U/ICATM3UPOBAHHON MOJIENN (PU3UYECKON peasbHOCTH. TeopeTnueckoe (U3NYEecKoe IMO3HAHHE Kak
oOpasel] Hay4HOTO TEOPETHYECKOI'0 IO3HAaHUS, UCTOPUYECKas OrpaHUYEHHOCTb TaKOrO0 MOHUMAaHMAL.
[Ipobnema nBukeHUS B HaydHOM 3HaHUU. [loHSATHE ABMXKEHUS B Tpydax ApHUCTOTENsd. YUEHHE O
yeTblpex npuurHax. Bonpoc 00 ucrounuke apuxkeHus. IIoHATHS MOMEHTa CHUJIbl © MOMEHTA BpalllEHUS.

Pa3Butne mexanuku ['anmiieemM u ero derbipe akcuoMbl. Omnpenenenune HproTOHOM Macchl,
KOJIMYECTBA JIBUKEHUS, CHIIbl. PopMynupoBka Her0TOHOM 3aKOHA BCEMUPHOTO TSTOTEHMS.

Bormpoc o mycrote B antuuHoil punocodun u Hayke. Maes adupa. Konnenuun nansHOAeHCTBUS
u OnuskoaencTBUs. HEBO3MOXKHOCTH MEXaHWYECKOM HMHTEpHIpeTalud 3JIEeKTPOMArHUTHBIX CBOMCTB
a¢upa. OnbITel OpcTena U BBEACHUE HOBBIX MOHATUNH AMIIEPOM: 3JIEKTPUUYECKHI TOK, HANpSKEHHE.
Beenenne ¢ynnamenranabHoro mnoHsATHS «mone» @apaneeM u pa3paboTKa METOJMKH OINBITHOTO
W3Y4EHUs] MPOCTPAHCTBA BOKPYI 3apsDKEHHOro Tena. «MakcBeIIOBCKass TEOPHsl JIEKTPOMATHUTHOIO
HOJIs» U OOHAPYXKEHHE SJIEKTPOMArHUTHBIX BOJIH. DHEPrust M UMMyNbC nojs. Tumel nonel. SBneHus
OTpakeHMsI M TMpelnoMieHusl cBera. BomHoBas Tteopust cera ['toiireHca. fIBnenus audpakuuu u
UHTEPPEPEHIIMH CBETOBBIX BOJIH.

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

Co3nanne kBaHTOBoM MexaHuku: Upenunrep, I'eitsenOepr u bopH. Ilpunmun Ilaymu u
SJIEKTPOHBI B aroMax. HMutepnperanuu kBaHTOBOM wmexanuku. Cmop bopa ¢ DiHmTeitHOM.
CoBpeMeHHbIE BO3MOKHOCTH paspelieHus napagokca OWHmTeiiHa—Po3ena—Ilononsckoro. KBanroBas
teopusa BakyyMa. [lonsitue cBeroBoro kBaHTa. KopmyckynsipHo-BoHOBOM nyanusm Jlyn ne bporns.
[IpyHUMD ~ JOMONHUTENBHOCTH,  NPUHLUMO  HEONpeAETIeHHOCTeH,  (QyHAaMEHTalbHbIE  BUJbI
B3aUMOJICUCTBUS, KBAHTOBAas CTAaTUCTUKA; COBPEMEHHBIC IMPEACTABICHUS O MHUpPE: Teopus
JJIEMEHTAPHBIX YacTHUl], TeopHs «Bennkoro oobeanHeHus», Teopust «CBEpXBETUKOT0 00BETUHEHUSY.

Tema 4. Xumuueckast kapTuHa mupa (2 49.)

dopmupoBaHue XUMHH Kak Hayku. Bkian P. boiins, A. JlaByasee, . Puxtepa, XK. Ilpycra, [[x.
JansToHa, A. ABOrasipo B pa3BUTHE XUMUU

YyeHue 0 cocraBe BEIIECTB, IMOHATHE XMUMHUYECKOTO DJIEMEHTA, XMMHYECKOIO COEHUHEHUS,
nonumepa. [lepuonnueckas Tabnuna xumudeckux snemenToB Jl. 1. Menneneesa.

[loHsATHA O BaJEHTHOCTH, XWMHYECKOW AKTUBHOCTH, XUMHUYECKOH CBS3HU. XapaKTEPHUCTUKHU
XUMHUYECKOH CBsI3U. Bupl XuMudeckoi cBsizu (BOJOpOIHAS, HOHHAS, KOBAJICHTHAs, METAJUINYECKast) UX
0COOEHHOCTH.

OOmme npencTaBieHUs] 00 PHEPreTHKE, KMHETUKE, HANPaBICHHOCTH XHMHUYECKOTO IpOoIecca.
Karanus, ero cymHocTb.
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Tema 5. DOBomronuoHHas KapTMHA MHUpa U COBpPEMEHHHas Mozenb BceenenHoir (2 4.)
Mmuoroob6pazue wmupa ramaktuk. Kocmomormdyeckue wmoxaenu Bcemennoit. ['opsiuas Bceenennas.
DJneMeHTapHbIe YacTHLbI W TmpoucxoxaeHue Bcenennoil. OObsicHeHuMe 00pa3oBaHUS CTPYKTYpP BO
Bcenennoit. «bonpuioit B3psiB» nporoMarepur. Mcrtounuku sHeprun ConHua v 3BE31. DBOJIOLUS U
Tunsl 38€371. Kparkue cBefeHus o CTpoeHUM U 3BOMoLMs Hamel ['anaktuku. IIponcxoxaenue niaHer
COJTHEYHOM CHCTE€Mbl. DKCHEpUMEHTaJIbHbIE HCCIEAOBAHUSA MPOUCXOXACHUA IuiaHeT. OcoOeHHOCTH
o0Opa3oBaHMs Halllel IUTaHEThl. XMMUYECKas 3BOJIOLUA 3eMIIM. DJIEMEHTHI T'€0XpPOHONOruH. Monenu
MOSIBJICHUS T€OJIOTHUECKUX CTPYKTYP Ha IOBEPXHOCTH 3EMIIU.

Tema 6. CuctemMHBIN aHAJINU3 KUBOTO (2 4.)

Opranuzanys ¥ 3BOJIIOIMS KUBOM MPHUPOJABI KaK OObEKTa M3Yy4eHHsS OHOJIOTHYECKONW HAyKH.
[Tonstue «kuBoro». Crenuduka U CUCTEMHOCTh XKHUBOTO. JKH3HB Kak OHMOJIOTUYECKUN KPYrOBOPOT
(BemiecTBa, YHEPruu U UHPOPMAIIMH) U KaK CUCTEMa YPOBHEH opraHn3oBaHHOCTH. JKU3Hb Kak mpoiiecc
pa3BUTHS: OHTOTeHE3 M (husorenes. BaxHble JUIs )KM3HU XMMUYECKHUE BIIEMEHTHI U coenuHeHus. Ponb
BOJBI B kuBOU Matepuu. [Iponecc gorocunresa. YrieBoabl win caxapuibl. AMUHOKHCIOTHI U O€KH.
DnemMeHTapHas XUMHUSI )KU3HU.

['mnote3s 0 mpendOuooTHUecKOW cTaauu >kuBoro. Ilpomecchl Ha paHHelW 3emiie U
BO3HHUKHOBEHUE 5KUBOTO.

KrneTku kak ocHOBa €IMHCTBA KMBBIX OpraHn3MoOB. OCHOBHbIE (PYHKIIMH KJIETOUYHBIX MEMOpaH,
KJIETOYHOTO $1/1pa, KOMIIOHEHTOB KJIETKU. MoJeKyIspHble OCHOBBI BHYTPUKIIETOUHBIX U MEXKKIECTOYHBIX
CBs3ei. DNeMEeHTH OMOIOTHYeCKON KiIaccu(PUKaIiu.

Tema 7. OBomtouus niaaHeTs! 3emis (2 4.)

3eMisi Kak OTKpBITas, HEpaBHOBECHAs, MUCCHUMNAaTHBHas cuctemMa. Monenu dopmupoBaHus
IUTAHETHl 3eMiis. DBOJONHS JIUTOC(Ephl, Tuapochepsl u aTtMochepsl 3eMiau. DHEpreThka 3eMITu.
Maruutocdepa 3emnu. Kocmuueckas 00ycinoBiIeHHOCTb 3eMHBIX siBlieHHH. [1apHukoBbii ekt

6. Ilepeuens yueono-memoouueckozo obecneyenus 01 cCamocmoAmenbHol padoomaol
odyuarouwuxca no oucyunaune (Mooynio)

6.1 Bonpocwt u 3a0anus 0na camocmoamenvHoi padoomol

Tpemuit cemecmp (108 u.)

Mooynas 1. Beeoenue ¢ ¢punocogpuro nayxku (54 u.)

Bun CPC: *Iloaroroska K JEKIIMOHHBIM 3aHATHIM
YeM OTIan4aroTCsl SMIUPUIYECKUN U TEOPETUYECKUIM YPOBHU MO3HAHUSA?
HazoBute ocHoBanue nuddepeHimanum Hayk.
B ueM BbIpakaeTcst MHTEpHALIMOHAIBHBIN XapaKTep HAy4YHOTO 3HAHUS?
CKOJIbKO HaYYHBIX PEBOJIIOLMN OBIJIO B HCTOPUU HAYKU?
KakoBa ponbs Hayku B COBPEMEHHOI KynbType? YKaxuTe (HakTopbl pa3BUTHS HAYKU.
YkaxuTe 0COOCHHOCTH HAyYHOW KapTHHBI MHUpa Kak (OPMBI TEOPETUUYECKOTO 3HAHUSI.
PaCKpOHTe Ha MpUMepax OCHOBHBIC (DYHKIIMU €CTECTBEHHOHAYYHON KapTHHBI MUDA.

ok 0N PE

1. HazoBure u oxapakTtepusyiiTe OCHOBHbIE 3Tanbl (OPMUPOBAHUS HAYYHOH KapTUHBI
Mupa. YeM oTandaercs HayKa OT IPYTUuX OTpaciey KylabTypbl?

8. Uro oOmiero u B 4eM pasziuyusi B TYMaHUTAPHOM M €CTECTBEHHO-HAYYHOM IO3HAHUH
Mupa?

9. B kakoMm cmbIcie MOXXHO TOBOPUTH O COBMECTUMOCTH M HECOBMECTHMOCTH HAyKu U
penurun?

10. KakoBa BO3MOHasi yCTaHOBKA BEPYIOLIETO YYEHOTO

11. MO’KHO 11 OTAENNUTH TEOPETUYECKUI YPOBEHb UCCIIEIOBAHMS OT SMIIMPUUECKOIO U €CIIN
HET, TO TOYeEMY?

12. Yro Takoe «TeopeTHyecKasi Harpy>KeHHOCTh» HaOII0I€HUS U SKCIIepuMeHTa?

13. KakoBa posb Hayku B coBpemMeHHOM Mmupe? Onpenenure, Bam OoTBET COOTBETCTBYET
O0JIbIIIE TO3UIMH CIIUEHTU3MA M aHTHCLIUEHTU3MA.

14. Bcerna nmu ucTMHHOE 3HAHUE ABJISETCA HAYYHBIM?

15. Hayka pasBuBaerca. HazoBure, Ha Bam B3risiA, BaxkHeWIHne (aKTOpbl pPa3BUTHUA
COBPEMEHHOM HayKu. ApryMEHTHUPYHTE CBOM BBIOOD.

16. [Tpunumne! Bepudukanuu 1 Qanbcudukanu HEKOTopble Guiiocodbl paccMaTpUBalOT B
KaueCTBE KPUTEPUEB HAYUHOCTH 3HaHUsA. Pa3nensere nmu Bl ux Touky 3penus?

17. H. bop chopmynupoBan npuHuun cootBercTBUs. Kak mposBisieTcss 3TOT NPUHLMI B
npoliecce pa3BUTHUS TEOPUH B TOM WIIM UHOM 00JIaCTH 3HAHUI?

18. UYrto Takoe ecTeCTBEHHOHAYYHAasl KapTHHA MUpa?
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Bun CPC: *BrinonHenue WHINBUIYaTbHBIX 3aaHii TeMaThka

1. OcCHOBHBIE METOZOJIOTUYECKUE KOHLIECTIIIUU Pa3BUTHSI COBPEMEHHOIO €CTECTBO3HAHUS.

2. CrtpyKTypa €CTECTBEHHOHAY4YHOT'O [IO3HAHMSI.

3. AHTHYHBIC HAYYHBIE IPOTPAMMBbI: MaTEMATUYECKAsl, aTOMHU3M, IIPOrpaMMa APUCTOTEINS.

4. 3HaHUS O TPUPOJAE M 4YelOBeKe B AaHTHMYHOM Mupe ( (QHU3UYECKHe, XUMHYECKHE U
OMOJIOTHYECKHUE 3HAHUSA).

o. [losiBneHne Hay4HON PaUMOHAIBHOCTH B 30Xy AHTHUYHOCTH. BakHelIue OTKPBITHSA
CpenHeBeKOBbsI B 001aCTH HAYKU U TEXHUKHU.

6. EBpomnelickas Hayka snoxu Bospoxnenus (H. Konepnuk, U. Kemuep, I'. T'anuneit, P.
Hexapr). Mcaak HeroToH — yueHsll, punocod, yenosek. CrannonapHas Beenennas HeroTona.

1. Muxaun JlomoHocoB u poccuiickas Hayka B XVIII Beka. Knaccuueckass Hayka, ee

XapakTepHble 4epThl U ocoOeHHocTU. [lpuHumn BepudukaMy Hay4yHBIX TEOpPHUM U mpobdiema
HMCTUHHOCTH.

8. danbcuPUIUPYEMOCTh KaK KPUTEPUN HAYYHOCTH.

9. Pabora T. Kyna «CTpyKkTypa Hay4HbIX PEBOJIIOLUN» U €€ POJIb B METOA0JIOTUN HAYYHOI'O
NIO3HAHMS.

10. Hayunast Teopust kak opma HayqHOTO TTO3HAHUSL.

Bun CPC: *BbinonaHeHne KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJJaHUN

1. Mecto u posib Hayku B OOILIECTBEHHOW >XM3HU COBPEMEHHOro uesnoBeka. Hayunas
peBosronus Hadyasa XX CTOJIETUS.

2. CoBpemeHHas HayKa 0 Oy/ylleM 4eI0BeYecTBa.

3. Hay4Ho-TexHMUecKasi peBOJIIOLMS U allbTepHATUBbI Oyayiiero. I'paHUIbl HAYKH.

4. EcrecTBeHHOHay4Has! M TyMaHUTApPHAS KyJIbTYpBL: IpoOIeMa Tuaiora.

Mooyns 2. Yacmnwie 6onpocel cospemennozo ecmecmeosnanus (54 u.)
Bun CPC: *Iloaroroska K J€KIIHOHHBIM 3aHSITHIM

1. Ha3oBute 0cHOBHBIE IOHATHA MeXxaHUKU HbroToHa.

2. PaccmoTpuTe aOCONIIOTHOCT NIPOCTPAHCTBA M BpeMEHM B KoHuenuuu HproToHa.
Ha3zoBute ocHOBHbIE BUJIbI (PU3UYECKON MAaTEPUU U OXapaKTepU3yHTE HUX.

3. Crporuii JeTepMUHU3M BBIpAXKAeTCd B IPU3HAHUM BO3MOXHOCTM TOYHOTO U

OJIHO3HAYHOT'O OINPEICIICHUs COCTOSHUS MEXaHWYECKOM CHCTEMBl €€ NPEIbIIyIIUM COCTOSHUEM.
Jomnyckaere a1 Bbl BO3MOXXHOCTH NMPUMEHSTh ATOT NPUHIMN I M3YYEHHUS JHOOBIX (DU3NYECKUX
ABJIEHUI? ApPryMEHTUPYHTE CBON OTBET.

4. 3akoH — Heo0XoAuMas, MOBTOPSIOUIAsICs, YCTOWYMBAs CBSI3b MEXKAY SBJICHUSIMH,
npeaMeTaMu Hii ux cBoiictBamu. Kak Bbl cunraere, BckpbiBaeMble (PM3UKOM 3aKOHBI PUPOABI UMEIOT
00BEKTUBHBIN WM CYObEKTUBHBIN XapakTep?

5. B ¢wusuke BbIAENSAIOT AMHAMUYECKHME U CTATUCTUYECKHE 3aKOHOMEPHOCTH. B uem ux
CXOJICTBO U paznuune?

6. [TonTBeprkIaeT MM COBpeMeHHas Hayka THIOTEe3y TEeIoBoi cMepTu BeeneHHON?

7. Bripaszute cymHoCTh neTepMuHH3Ma. Peanm3yeTcst M METOJOJIOTHS JEeTepMUHH3MA B
COBpEeMEHHOM (uznke?

8. B yem 3HaueHHMe M3BECTHBIX 3aKOHOB COXpaHEHMs (PHEpPruu, 3apsna u ap.)? Uro Owbuio
Obl, eciii ObI 3aKOHBI COXPAHEHHUSI IEPECTANU ObI BHITOJIHATHCA?

9. Kak mposBIIsIFOTCS PUHITUTIEI CHMMETPHU B OKPYXKAIOIIEM HAc MHpe?

10. MOKHO 1M UCITOIb30BaTh U3BECTHBIC MIPUHIUIIBI (OTHOCI/ITCHBHOCTI/I, HEC-OIIPCACIICHHOCTH,
JOITIOJITHUTCIIbHOCTH, COOTBGTCTBI/ISI) 3a nmpeaciamMu €CTECTBO3HAHMUSA?

11. KakoBo ryaBHOE cojepXaHHe TIOHATHS  «BoiMHOBas ¢GyHkuus»? UYro Takoe
KOPITYCKYJISPHO-BOJIHOBOM J1yanu3m?

12. B ¢usuke cymecTByeT HECKOIBKO MOAENeH cTpoeHus aroma. ONUIINTE CTPOEHUE aToMa
B COOTBETCTBHE C KBAHTOBOU MOJIENBIO.

13. B 4eMm 3akiro4yaroTCsi OCHOBHBIE THUIIOTE3bl BO3HMKHOBEHMs M 3Bosrouuu 3emun? Yro
Takoe reoxpoHojorua? Kakue reosiorndaeckue 3pbl Bbl 3HaeTe?

14. B 4em BbIpakaeTcs reosornyeckas poiib >kMBoro BemniectBa? IlpuBeaure mnpumepsl
OMOTeHHOT0 BEIleCTBa.

15. Kakwue cucrembl Ha3bIBalOTCS OTKPBITHIMU? [IprBennTe mpUMephl OTKPBITHIX CUCTEM.

16. BoIpasuTte CynHOCTB CUCTEMHOIO IMOJAXO0Ja KaK HAlpaBiIEHHs METOIOJOTMH HAyYHOI'O

no3Hanus. [lpuBeauTe mpUMEpH CaMOOpraHU3aIMu B (U3HYECKUX, XUMHUYECKHX, OWOIOTHYECKUX
cucremax. ChopMmynupyiiTe OCHOBHBIE MTOJIOKESHHUSI COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUPA.
17. Kaxkyro pons urpaer saTponus B npupojae? Kakue o0beKThI H3ydaeT TepMOAMHAMHUKA?
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18. Kak paccmaTpuBanuch NOHATUSA BPEMEHU U IIPOCTPAHCTBA B KIACCUYECKON MEXaHUKE?

19. Kak wm3MeHsieTcss XapakTep BPEMEHHM B JBIDKYIIECWUCS M TMOKOSIIEHCS WHEPIMAIbHBIX
cucreMax orcuera’?

20. Uto mpeacTaBisieT co00i KpUBHU3HA MPOCTPAHCTBA?

21. K xakuM HOBBIM (MIOCO(CKUM BBIBOJAM TMPHUBOJHUT TeOpHs OTHocuTenbHOCTH? Kak
CTaHJapTHasi MOJEIb MOJITBEPKIAET PEIUKTOBOE U3TydeHHe?

22. UYro u3yyaer XUMHUS U KaKHE METO/Ibl OHA UCIOIb3YeT?

23. HazoBuTe cemb 3TanoB reHeTUKHU. Boiennre 0OCHOBHBIE 3aKOHBI T€HETHKHU.

24, Ha3zoBute npobiemMaTuky reHHOM HHKESHEPHH.

25. [TokakuTe B3aUMOCBSI3b MOJIEKYJISIPHOI OMOJIOTHH, TEHHOW WHXEHEPUHU U TeHEeTUKH. UTo
CIIYKUT HaUMEHbIIIEH eUHUIIECH IKOIOTUU?

26. Kakyio »sHepruto cyHMTalOT KOHILEHTpUpoBaHHOW? Ha3oBUTE OCHOBHBIE CIIOCOOBI
UTAHUS.

217. Yro Takoe caMoOpraHu3alus U caMoyrpaBiecHue?

28. Kak B3anMOCBsI3aHbI TOHATHS «CaMOOPTaHU3ALU» U «CUCTEMa»?

29. Kakwue cucremsl SBISIOTCS PAaBHOBECHBIMU?

30. Jlatp paznuuus MpoLeccoB, MPOUCXOAIINX KaK B JKUBBIX, TaK M HEXHBBIX CHCTEMaXx.

Kakue cTpyKTypbl Ha3bIBaIOT AUCCUTIATUBHBIMU U TIOYEMY?
Bux CPC: *Beinonnenne nHIUBUIYAIbHBIX 3aJaHUN

1. Hcropuss OTKpBITHS OCHOBHBIX 3JIEMEHTapHbIX yacTull. B3aumopeilicTBue U CBs3b B
IpUpOJIE.

2. Cummerpus. Buasl cummerpun B pU3UKe.

3. CoBpeMeHHbIE  HCCIENOBaHUS B 00JIACTU  CHUMMETPUM U CYNEPCUMMETPHH.
XapaKkTepUCTUKA OCHOBHBIX (PM3UUYECKUX B3aUMOJICHCTBUH.

4. [TonsTue pusmueckol KapTUHBI MUPA.

S. B3anMocBsI3b M B3aMMOINpPEBPAILIEHUS BEILECTBA U HOJI.

6. CoBpeMeHHbIE NPECTABIEHUS O IPOCTPAHCTBE U BPEMEHH.

7. Knaccuueckuif mpUHIMI OTHOCUTEIBHOCTH M €r0 Pa3BUTHE B CIELHUAIbHONH U 0oOIIei
TEOPUU OTHOCUTEIHHOCTH.

8. OCHOBHBIE TOJI0XKEHHUS CIELUATBHON TEOPHUH OTHOCUTEIIBHOCTH.

9. B. I'eiizenbepr o cBsi3u pusuku u Gritocopumu.

10. HcTopus HayqHON KOCMOJIOTHH.

11. Poxnenune Beenennoit. Posib BakyymMa B 3TOM IpoI1iecce.

12. Oransl 00pa3oBaHMs U pa3BUTUS BeeneHHOM.

13. Crtpykrypa BeceneHHoid.

14. Pacmmpenue BeenenHoil.

15. CoBpemeHHbIe TPOoOIEMbI KOCMOJIOTHH.

16. OBOJIOLMOHHBIN ITYTh 3BE3/IBI.

17. Crpoenne [Nanaktuku. OcoOOEHHOCTH €€ BpaIleHUs U CIUPaAJIbHASI CTPYKTYpA.

18. Crpoenue 3emin. CoBpeMeHHbIE TPOOJIEMbI T€OPUUKH.

19. I'uapocdepa u armochepa 3emu.

20. Crpoenne ConHua Kak TUIHYHOM 3Be37bl. COTHEUHAss aKTUBHOCTD.

21. [IpobGnema >XHU3HU B KOCMOCE U €€ OTPaKEHHE B HAyYHO-(haHTACTUUYECKOM JIUTEpaType.
OOBeKThl HOBOH acTpO(U3UKU: KBA3apPhl, TyJIbCaphl, YEPHBIE TBIPHI.

22. Bpewms 1 uepHble ABIPHI.

23. Tumnsl 3Be31.

24, A. JI. YUmxkeBckuii o BinusHuu CoiHIA HAa TPUPOJHBIE U OOIECTBEHHBIEC SBJICHMS.
Crpoenue u npoucxoxaeHue CoJTHEUHON CUCTEMBI.

25. [1naHeThl 3¢eMHOMU IPYNIBI U MJIAHEThI-TUTAHTHI.

26. Bropoe Hayano TEepMOAMHAMHUKM M TEOpUs TEIUIOBOM cMmepTH  BceneH-HOM.
MaremaTrueckoe MOJEIUPOBAHKE U €r0 POJIb B €CTECTBEHHBIX HayKax.

27. XuMmus kak Hayka. CTpyKTypa XUMHUH.

28. OcHOBHBIE 3Tanbl Pa3BUTHS XMMHUU M UX XapaKTEPUCTHKA. SITPOXMMHUS KaK CTYNEHb B
Pa3BUTHH XHMHHU.

29. HoBele MaTepuansl B XUMUHM U BO3MOXXHOCTb MX IPUMEHEHUS.

30. Xumus XIX Beka: mepuoamueckuit 3akon /.M. MenzaeneeBa u ero eCTeCTBEHHOHAYYHOE
3Ha4yeHue. Poib XMMHUU B COXpaHEHUN OKPYKAIOILEH Cpelbl.

31. Tpu Havama TEPMOTUHAMHUKH.
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32. Beunsrii qeurarens: uCTopus coznanus u npobiaempl. OCHOBBI T€OpUU KaTacTpod.

33. OCHOBBI CHHEPIeTHKH M HEPAaBHOBECHOW TepMoauWHaMUKH. buodusuka m Ouomorus:
COBPEMEHHBIE yCIIEXU U NOCTHKEHUA. CTPYKTYpHBIE YPOBHU HEXHUBOU U )KMBOW IPUPOJIBI.

34. OCHOBHBIE 3aKOHBI MUKpOMHUpA. [IpHHIUIIBI JOMOJHUTEIBHOCTH U HE-ONPEAEICHHOCTH.
CoBpeMeHHbIE KOHLIETIIIUY TPOUCXOXKACHUS U CYIITHOCTH SKU3HHU.

35. [TpobGnema CyIHOCTH KHUBOI'O M €r0 OTIIMYMS OT HEXKUBOIM MaTepuu.

36. Konnennus A.M1. OnapuHa u ee poiib B peLIEHUH MPOOIEMBbI IPOUCXOKACHUS KU3HU.

37. Opranu3anus ¥ camMoopraHu3anus B >kuBoil mpupoge. MHpopMaTuBHOCTE — BayKHOE
CBOMCTBO CaMOOPIaHU3aLAH.

38. CoBpeMeHHOe NpeICTaBIEHUE O HACIEICTBEHHOCTU U U3MEHYMBOCTH.

39. Opranuyeckyue U HEOPraHMYECKUE COEJUHEHMS B JKUBbIX opraHuzMax. Y. JlapBuH o
IIPOMCXOXKAECHUH YEJIOBEKa.

40. CoBpeMeHHBIE MPOOJIEMBI ITUTOJIOTUN M POJIb KIETKH B Pa3BUTHH XKUBOro. OCHOBHBIE

po0JIeMbl KHOECPHETHKH.
41. Konnenmus moocdepsr I1. Teitsapa e [llapaena.

42. buocdepa 3emnu u ee sBoIOIHS.

43. 3nauenue kuuru W. [lpuroxuna u U. Crenrepc «llopsinok u3 xaoca» Al COBpEMEHHOU
Hayku. OCHOBBI TEOPUU KaTacTpod.

44, Hcropust OTKPBITHSI PEAKUX XUMUYECKUX OJIEMEHTOB. AHTPONHBIA TMPHUHIMI B
coBpeMeHHOM Hayke u Quiocodpuu. Uaen B.M. BepHanckoro, ero yuenue o Hoocdepe.

45. DKOJIOTUYECKOE 3HAYCHUE €CTECTBO3HAHMUS.

Bun CPC: *BbinonaHeHne KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJJaHUN
Kusnb 1 pasym Bo BeenenHoli: mpobiema BHE3EMHBIX LIUBUIIU3ALIMM.
Posb anxyuMuu B CTaHOBJICHUM XMMUU.

Xumus 1 ee pojib B 00IIeCTBE.

HoBble MaTepualbl B XUMUU U BO3MOXKHOCTb UX IPUMEHEHHUS.
MonexymnsipHasi Onoorust 1 mpoodIeMa KIIOHUPOBAHHMSL.

Pa3BuTtue nH(pOpMaIMOHHBIX TEXHOJIOTHH.

['eHHast HHKEHEPHsI, €€ BOZMOKHOCTH M MEPCIEKTHBHI.

CoBpeMeHHOe Npe/ICTaBIEHUE O HACIEICTBEHHOCTU U U3MEHYMBOCTH.
[TpoGiieMa HOPMBI U TATOJIOTUU B MEJIULIMHE.

0. [TpoGaemMbl HCKYCCTBEHHOT'O MHTEIIEKTA U YEJIOBEUYECKUI MO3T.

1. OcHOBHBIE TTPOOJIEMBI SKOJIOTUU U POJIb CPEIbI IS KU3HH.

12. CoBpeMEHHBIN KOJIOTUYECKUI KPU3UC U ITYTH €r0 MIPEOJOIEHUS.

13. BnusiHue kocmoca Ha OnocgepHble MPOoLEeCChl U YEIOBEYECKYIO KU3HbD.
14. [TpoOnembl coxpaHeHUs! 030HOBOTO CIIOS.

15. TpaguunOHHBIE HCTOYHUKH SHEPTUH.

RBoOoo~NoOwNE

7.  Temamuka Kypcoevix pabom(npoexkmos)
KypcoBbie paboThI (IPOEKTHI) MO IUCHUIUTMHE HE MPETYyCMOTPEHBI.

8.  ®@omno ouenouHnvix cCpeOcme 011 NPOMEIHCYMOUHOU Ammecmayuu
8.1. Komnemenyuu u smanwvt popmuposanus
Kopbt Otanbl GopMUpPOBaHUS
KOMIICTCHIMH Kype, ®opma Monynu ( pa3aensl) TUCIUILTMHBI
CEMECTp KOHTPOJIS
OK-1 2 Kypc, 3auer Monys 1:
Beenenue B ¢puinocopuio HayKu.
Tperuit
ceMecTp
OK-3 2 Kypc, 3auer Monyib 2:
YacTHblE BOIIPOCHI COBPEMEHHOI'O €CTECTBO3HAHMS.
Tperuit
ceMecTp

Caenenus 00 MHBIX AUCIUILIMHAX, YIACTBYIOUINX B (POPMUPOBAHUY JTAHHBIX KOMITETCHLIUH:
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Komnerenmus OK-1 popmupyercs B mporiecce u3ydeHus AUCUUIUIMH: EcTecTBeHHOHay4Has! KapTUHA
mupa, Gunocodusi.

Komnerenmus ~ OK-3 dopmupyercss B IpoLecce  W3YYEHUS  JUCIHIUIMH:
EcrecTBenHOHayyHast KapTuHa Mupa, VHHOBaMoHHBIE (OpPMBI pabOTHl CO IIKOJIbHUKAMU Ha
ypokax (uszmueckoit KynbTypsl, MHpOopManmonHas 6e3onacHocTs, MH(DOpMaIMOHHBIE TEXHOJIOTUN
B oOpazoBanuu, HH(popMalmoOHHBIE TEXHOJIOMM B OOyYE€HHUM OCHOBaM 0€30MacHOCTH
XKU3HeHesaTenpHoCcTH, HayuHo-uccnenoBatenbekas pabora, OCHOBBI MaTeMaTUYeCKOW 00pabOTKU
uHpopmanuu, [Ipenauniomuas MPaKTHKA, [Ipuknanueie OCHOBBI 0e30MacHOCTH
KHU3HEEATSIFHOCTH B LIKOJIE.

8.2.  Ilokaszamenu u Kpumepuu o4eHUGAHUA KOMHEMEHYUIL, WKAIbl OUEHUBAHUS

B paMkax wu3ydaeMol JUCLMIUIMHBI CTYACHT JEMOHCTPUPYET YPOBHU OBJIAJCHUS
KOMIIETEHIUSIMMU:

[ToBbIlIEHHBIN YPOBEHBD:
3HAeT U IOHMMAET TEOPETUUYECKOE COJIEpP’KaHUE IMCLUUIUIMHBI; TBOPUYECKH HCIOJIb3YET PECYpPCHI
(TeXHOJIOIUH, CpelCcTBa) Ul pelleHHus MPOo(QecCUOHANIbHBIX 3a/1ay; BIa/JeeT HAaBbIKAMM PELICHMS
IIPaKTUYECKUX 3ajau.

ba30BbIi1 ypOBEHSB:
3HAeT U MOHMMAET TEOPETUYECKOEe COAEP)KaHUE; B IOCTATOYHOM CTENEHU CPOPMUPOBAHBI YMEHUS
MPUMEHTh Ha NPAKTUKE U MEPEHOCUTh U3 OJHOW HAy4yHOH 00JacTH B JPYIYI0 TEOPETUUYECKUE
3HaHUS; YMEHUS M HABBIKM JEMOHCTPHUPYIOTCS B y4EOHOH M MPaKTHUUECKOW NEeSTEIbHOCTH; UMEeT
HAaBbIKU OLICHWBAHUS COOCTBEHHBIX JOCTHKEHUI; YMEET ONpelesTh NpoOIeMbl U MOTPEOHOCTH B
KOHKPETHOH 001acTH MpOo(heCCUOHAIbHON AEATEIbHOCTH.

IToporoselii ypoBeHb:
IIOHMMAET TEOPETHUECKOE COJAEp)KaHUe, HUMeeT IMpeJCTaBleHue O MpolieMax, MpoLeccax,
SIBJICHUSIX; 3HAKOM C TEPMMHOJIOIMEH, CYIIHOCTbIO, XapaKTEPUCTUKAMHM H3y4aeMbIX SIBICHUII;
JEMOHCTPUPYET NPAKTUYECKHE YMEHMs IPUMEHEHHMs 3HAHMM B KOHKPETHBIX CHUTYyalUsAX
poheCCHOHATTLHON IEATEIIHOCTH.

YPOBEHb HUXKE TOPOrOBOTO:
HUMEIOTCS MPOOeIbl B 3HAHUAX OCHOBHOTO Y4EOHO-IIPOIpaMMHOI0 MaTepualia, CTYJEHT J0IyCKaeT
MPUHIUIHATIBHBIE OIIMOKH B BBIIOJIHEHUH MPEAYCMOTPEHHBIX IPOrpaMMOii 3a1aHui, He CIIOCOOeH
MPOJOJKUTh 00y4YEeHUE WM IPUCTYNUTh K IPOo(eCCHOHAIbHON AESITEIbHOCTH TI0 OKOHYaHUH BYy3a
0€e3 IOMOJIHUTENbHBIX 3aHATHH 110 COOTBETCTBYIOILEH TUCIUITIINHE.

YpoBeHb [IIxana oneHnBaHMUs I MPOMEKYTOUHON [Ixana oueHnBaHusA
c(OpMHUPOBAHHOCTH aTTecTaluu no bPC
KOMIICTCHIINH OK3aMeH 3auer
(muddepeHrpoBaHHBIHI
3a4er)
[ToBbIIEHHBIH 5 (oTIMYHO) 3a4TEHO 90 - 100%
bazoBsrit 4 (xoportio) 3a4TE€HO 76 — 89%
[Toporoserii 3 (YAOBIETBOPUTEIHLHO) 3a4TEHO 60 — 75%
Hwuxe noporosoro 2 (Hey/1OBJIETBOPUTENILHO) |HE3aYTEHO Huxe 60%

Kpurepuu onieHku 3HaHMI CTYJI€HTOB MO TUCHUILIINHE
OneHka Ilokasarenu

3auTeHo CryneHT cBOOOAHO BIaZeeT TEPMHUHOJIOTMENH U3 PA3JIMYHBIX DPa3/eloB
Kypca, JEMOHCTPUPYET MpPEKpacHOE 3HAaHWE TMpeaAMeTa, J00aBiss
KOMMEHTapUH, MOSCHEHUS,

000CHOBaHHUsI, OTBEYass Ha BOMPOC, MOXET OBICTPO H OE301MHMO0YHO
IPOMJLUTIOCTPUPOBATh OTBET COOCTBEHHBIMH NpPUMEpPaMH, JIEMOHCTPUPYET
pa3iauyHble  (OpPMBI  MBICIMTEIBHOM JI€ATEIbHOCTH: aHaIMW3, CHHTE3,
cpaBHeHHMe, o0oOIieHue W T.1. Brianmeer aprymeHTanueid, rpaMOTHOM,
JJAKOHUYHOM, TOCTYITHON U MOHATHOM PEYbIO.
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He3aureno CTYI[CHT ACMOHCTPHUPYCT HC3HAHUEC OCHOBHOT'O COACPKAHUA NUCIIUIIIINHBI,
0OHapy)XHBasi CyIIECTBEHHBIC MPOOETbl B 3HAHUAX y4eOHOTO MaTepHala,
JOMMYCKACT MPUHIUIIHAIIBHBIC OH_II/I6KI/I B BBIIIOJHCHUU MNPCAJIaraCMbIX
3aJJaHWI; 3aTPYIHSIETCS JeNaTh BEIBOJBI M OTBEYATh HA JOMOJHHUTEIBHEIC
BOTIPOCHI ITPETIOIaBaTesl.

8.3.  Bonpocul, 3a0anus mexkyujezo KOHmMpoJis

Monyns 1: Benenue B punocoduro Hayku

OK-1 crocoGHOCTh UCIOIB30BaTh OCHOBBI (DHIOCO(PCKUX M COLMOTYMAaHHTAPHBIX 3HAHHN LIS
(dbopMHpOBaHUS HAYYHOTO MUPOBO33PECHUS

1 OOBsICHUTE KaK COOTHOCATCA MEXAY CO0OH eCTeCTBEHHOHAy4Hass M T'yMaHUTapHas
KYJIBTYpbI?

2 OOBsicHUTE B 4YeM 3aKJIIOYaeTcs OTIMYME eCTECTBCHHOHAYYHBIX 3HAHMH  OT
T'YMaHUTapHbIX?

3. MaiiTe ompezeneHue MOHATHIO «HayKa»? Ha30BUTe OTIMYHUTEIBHBIC YEPTHI HAYKH.

4 ApPryMEHTHPOBAaHO TOSICHUTE, €CTh JIM pa3HHLIAa MeXAy QHIOCOPCKUM H

€CTECTBEHHOHAYYHBIM MTOHSATHEM «MaTEPUs».

5} [IpuBenuTe AOKa3aTENBCTBA €AUHCTBA MATEPUATILHOTO MUpA.

6. HazoBute oOmieHay4Hble METOMBI, KOTOpbIE HCIONB3YIOTCS B ecTecTBOo3HaHMM? Jlaiite
OTpEIeTICHUE TOHATUSIM «MBICIICHHBIA JKCIEPUMEHT» U «MOJCJIbHBIA IKCIIEPUMEHT» M TPUBEIUTE
PUMEPBHI.

Mopyns 2: YacTHbIE BOIIPOCHI COBPEMEHHOTO €CTECTBO3HAHMS

OK-3 cmocoOGHOCTh HCHOJIb30BaTh €CTECTBEHHOHAYYHbIE W MaTeMaTHYeCKue 3HaHUs s
OPUEHTHPOBAHUS B COBPEMEHHOM MH(OPMAIIMOHHOM MPOCTPAHCTBE

1  Ha3zoBuTe OCHOBHBIE CTPYKTYpHBIE 00pa30BaHMs B MUKPO-, MAKPO- U MEra-MHUpax.

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

3 OOpsicHHTE UYTO MOHUMAIOT B €CTECTBO3HAHMM IIOJ] TEPMUHOM <OKM3Hb»? VYKaxurte
OCHOBHBIE ITPU3HAKH KUBOTO. J[aliTe KPATKYIO XapaKTEPUCTUKY CTPYKTYPHBIX YPOBHEH )KMBOM MaTEPHUH.
4 OOBscHUTE, KaKOBO COOTHOILIEHHE OHOJIOTMYECKOr0 U COLMAJIBHOIO B HCTOPHUUYECKOM

pasButuy yenoBeka? [Ipomomkaercs im OMOIOTHYEcKas BOJIONNS YeIOBEeKa B HACTOSAIIEE BpeMs?

5 MOXHO 71 TOBOPUTH O KOJMYECTBE 3/10POBbs, M YeM OHO u3Mepsiercss? UTo BKIIOYAECT B
ceOst MOHATHUE «3IOPOBBINA 00pa3 KUIHUN?

6.  HazoBute rnmoGasbHble 3KONIOrHYeckre MpolieMbl coBpeMeHHocTu. [IpuBeaure npumeps
BIIMSTHUS DKOJIOTUYECKUX (DAaKTOPOB Ha 3/I0POBBE UEIOBEKA.

8.4. Bonpocwet npomescymounoii ammecmayuu

ITamotit mpumecmp (3auem, OK-1, OK-3)

1. [aiiTe onpeneneHne NOHIATHIO «Hayka»? HazoBuTe OTIMYUTEIBHBIC YEPTH HAYKH.

2. JaiiTe MOHATHME HAYyYHOM KapTUHBI MUpa WU MPUBEAUTE MNPHUMEPHI KAPTUH MHUpPA U3
UCTOPUU HAYKHU.

3. [lepeuncnure KapTHMHBI MHpa CYIIECTBOBaBIIME B HMCTOpuuM Hayku? Kakas u3 HHX
ABJISIETCS TIEPBOM HAYYHOW KapTHUHOU Mupa?

4. OOBsicHUTE HAa Kakyl (PU3MUYECKYI0O TEOPHUIO OINUPAETCS COBPEMEHHAas KOCMOJIOTHS?
OTBET NOSICHUTS.

S. [TosicHuTe B 4eM 3aK/IH04aeTCsl CUCTEMHBIN B3IJISL HA MUP?

6. [aiite onpeneneHre NOHATUIO «Hay4Hasi peBoionusa»? Kakue HaydHble peBOIIOLNU U3
VCTOPUH HAYKU BaM U3BECTHBI.

7. HazoBuTe 0CHOBHBIE CTPYKTYpHBbIE 00pa30BaHus B MUKPO-, MAaKpO- U Mera-Mupax.

8. [TosicuuTe Kakas TEOpHsI ABJISAETCS COBPEMEHHOM TEOpUEH IPOCTPAHCTBA U BPEMEHU?

9. HazoBuTe 1 naiite XapakTepucTUKy pyHIaMEHTAIbHBIM B3aUMOJIEHCTBUSAM B IPUPOJIE.

10. [TosicuuTe, B 4eM 3aKiIrO4aeTcs pa3audyue MEXKIy IAMHAMUYECKUMHU U CTaTHCTHYECKUMH
3aKOHOMEPHOCTSIMU B IpUpoje?

11. OOBbscHHUTE, KaKOBa OCHOBHASI Ul MOJIENHN paciiupstomieiicss Beenennoi?

12. OO0BsicHUTE, B YeM 3aKIII0YAETCS CYITHOCTh KOHIENIMU bonbioro B3peiBa?

13. Onumure cTpykTypy Beenennoii?

14. KaxoBo Barme npencraBnenue o ranakruke? Kak onn pacnpenenensl Bo BeenenHoi?

15. Onummre, uro coboit mpeacrasisier Conneunast cuctema? Kakosa ee crpykrypa?

16. YkaxkuTe MecTopacosiokeHne 3eMiiu B CTpyKType COoTHEUHON CUCTEMBI.
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17. Kak Bpl cumtaere, moueMy cpeau IIAHET 3€MHOW TIPYNIBI TOJBKO 3€MJIsl SIBIISAETCS
AKHU3HECTIOCOOHOH MIaHeTon?

18. UYro Bel MOkeTe CKa3aTh 0 KpealnoHNU3Me U €0 UJIEH O Havase )KU3HU?

19. OOBsicHUTe, B 4Ye€M 3aKJIFOYAeTCs CyTh TEOPHUU Hadaja >XU3HUM Ha 3emse mo A. M.
Onapuny?

20. Jaiite ompeneieHre TEPMUHY <OKU3HB» C TOUKH 3pPEHHUS €CTECTBO3HAHMS. YKaKUTE
OCHOBHBIC ITPU3HAKH KUBOTO.

21. JlaliTe KpaTKyl0 XapakKTepUCTUKY CTPYKTYPHBIX YPOBHEU KMBOM MaTEpPHUU.

22. Jlokaxkute, 94TO KJIETKa — 3TO CBOETO pojia aToM B OuoJioruu. B deM 3akirouaeTcs: poiib
KJIETKH?

23. OxapakTepu3yiTe OCHOBHBIE CIIOCOOBI TUTAHUS B )KUBOW Ipupoe?

24, MO>KHO 71 TOBOPUTH O KOJIMYECTBE 3/I0POBBS, U UeM OHO u3Mepsiercs? UTo BKIOYaeT B
ceOst MOHSTHE «3IOPOBBEN U «30POBEIN 00pa3 KU3HU»?

25. HazoBuTe riao0anbHble 3KOIOTHYECKUE MPoOIeMbl COBPEMEHHOCTH.

8.5. Memoouueckue mamepuainsl, onpeoensaoujue NpPoueoypbl OUEHUGAHUA 3HAHUIL,

YMeHUil, Ha6bIKOG U (U) Onblma O0eAmenbHOCHU, XAPAKMEPUIYIOWUX IMAnbl Hopmuposanus
KomnemeHnyuil

[IpomexyTouHas aTTecTanus MpoBOJUTCS B popMe 3aueTa.

3ager cCiyXuT (OpMOIl MPOBEPKU YCBOEHHUS Y4eOHOro Marepuana MpaKTHUYECKUX MU
CEMUHApPCKMX 3aHATHH, TOTOBHOCTH K IPAKTUYECKOW JECATENBHOCTH, YCIEIIHOIO BBIITOJIHEHUS
CTyAE€HTaMHM Ja0OpaTOPHBIX M KYypPCOBBIX pPa0OT, NPOMU3BOJACTBEHHOW U Y4eOHOM NPAKTUK U
BBITTOJIHEHHS B MIPOIECCE 3TUX MPAKTUK BCEX YYEOHBIX MOPYYEHUI B COOTBETCTBUU C yTBEP)KICHHOM
MpOrpaMMoi.

[Ipn OGanminbHO-PEUTHHIOBOM KOHTPOJIE 3HAHWNW MTOIrOBas OLEHKA BBICTABISETCS C Y4ETOM
HaOpaHHOM CyMMBbI 06aJUIOB.

CobecenoBanue (yCTHBII OTBET) Ha 3a4eTe

st OmeHKH CQOPMHUPOBAHHOCTH KOMIIETEHIIMM TIOCPEACTBOM cobecenoBaHus (YCTHOTO
OTBETa) CTYACHTY NPEABAPUTEIBHO MPEIaracTcs MepeueHb BOINPOCOB MU KOMIUICKCHBIX 3aJIaHHIA,
NPENONIaraloIIuX yMEHHE OPHEHTHUPOBAThCS B IMpoOJieMe, 3HAaHHE TEOPETHYECKOTo MarepHala,
YMEHHsI IPUMEHSATh €r0 B MPaKTHUYECKOM MpoecCHOHaTbHON NESTENbHOCTH, BIaJCHHE HaBBIKAMH H
MIPUEMaMH BBITIOJTHEHUS MPAKTUICCKUX 3aIaHUH.

IIpu ouleHKe JOCTHXKEHUH CTYAEHTOB HEOOXO0AUMO oOpalaTh 0co60e BHUMaHUE Ha:

—yCBOEHHE MTPOrPaMMHOTO MaTepraa;

—yMEHHE U3J1araTh MPOTPAMMHBIN MaTepuall HAyYHBIM S3BIKOM;

—yYMEHHE CBS3BIBATH TEOPHUIO C TIPAKTHKOM;

—yMEHHE OTBEYaTh Ha BUJOU3MEHEHHOE 3aJ]aHHE;

— BJIaJICHHE HABBIKAMH MTOKMCKA, CHCTEMATH3aINN HEOOXOIUMBIX HCTOYHHUKOB JINTEPATYPHI TI0
u3yuyaemoii npobieme;

—yMeHHE 000CHOBBIBATH MMPUHSATHIC PEIICHHUS;

—BJIaJIcHIEe HaBbIKAMU U TIPYE€MaMU BBITIOJTHEHUS IPAKTUYECKHUX 3aaHHIA;

—yYMEHHE TMOAKPEIUIATh OTBET HIUTIOCTPATUBHBIM MaTEPHAJIOM.

TecTbl

[Ipu onpeneneHUU ypoBHS JOCTHKEHHUI CTYACHTOB C MIOMOIIBI0 TECTOBOTO KOHTPOJIS
HeoOXoauMo 00pamaTk 0co00e BHUMAaHKE Ha CIEAYIOIIee:

—OIIEHUBAETCS MOJTHOCTHIO MTPABUIILHBIN OTBET;

— TIperoIaBaresieM J0DKHA OBITh OmpejielieHa MaKCHMajIbHas OICHKA 33 TECT, BKITFOYAFOIINN
OTpeieIeHHOE KOJMYECTBO BOIIPOCOB;

—MpenoJIaBaTeIeM MOXKET OBITh OIpejieliecHa MaKCUMalTbHAs OIICHKA 3a OJIMH BOIIPOC TECTA,

—TI0 BOIPOCaM, MpeIycMaTPUBAIOIUM MHOXECTBEHHBIN BHIOOD MPaBUIBHBIX OTBETOB, OI[EHKA
OTIpeeIIAETCS NCXO/AsI U3 MAKCHMAIIbHOM OIEHKH 3a OJIMH BOTIPOC TECTA.

ITucbmMeHHast KOHTpOJIbHAs paboTa

Bunel KOHTpONBHBIX paboT: ayAUTOpHBIE, JOMAIIHME, TEKYIIHe, HK3aMEHAI[MOHHBIE,
NUCbMEHHBIE, rpaduyeckue, MpakTuiecKrue, PpoHTaNIbHbIC, UHINBHIyaIbHbIC.

Cucrema 3aaHUi MMCbMEHHBIX KOHTPOJIBHBIX PA0OT AOJKHA:
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— BBISBJIATH 3HAHUS CTYACHTOB 110 ONPEEIEHHON TUCIUIUINHE (pa3ieny JUCIUIUINHEI);

— BBIABJIATH IOHUMAaHUE CYIIHOCTH U3y4aeMBIX IIPEAMETOB U SIBJICHUH, UX 3aKOHOMEPHOCTEN;

—BBISIBJIATH YMEHHUE CAMOCTOSATENBHO JIENIaTh BHIBOJIBI M 0000IICHUS;

—TBOPYECKH HCITIOJIB30BATh 3HAHUS U HaBBIKH.

TpeboBanust K KOHTPOJIBHON PabOTE MO TEMATUYECKOMY COJCPKAHHUIO COOTBETCTBYIOT YCTHOMY
OTBETY.

Taxoke KOHTPOJIbHBIE Pa0OTHI MOTYT BKIIIOYATh MIEPEUEHb MPAKTHUECKUX 3aIaHHM.

Konrekctnas yueOHas 3amava, mpoOiieMHasi CUTyallMs, CUTyallMOHHAs 3a/ada, KelcoBoe
3aJjaHue

[Ipu ompeneneHun ypoBHs JOCTHXKEHUH CTYICHTOB NP PEIICHUH yYEOHBIX MPAKTHUECKUX
3a71a4 He0OX0 MO o0paIaTe 0co00e BHUMaHKE Ha CleyolIee:

—CIOCOOHOCTH ONPEEIATh U MPUHUMATH IIeTN Y4eOHO! 3aaui, CAMOCTOSATEIBHO B TBOPYECKH
IUIAHUPOBATh €€ PEIIEHUE KaK B TUIIMYHOM, TaK U B HECTAHJAPTHOMN CUTYyalluu;

—CHCTEMaTU3UPOBAHHBIE, [NTYOOKHE U TIOJHBIE 3HaHUS 110 BCEM pa3zeliaM IIPOrpaMMbl;

— TOYHOE€ MCIIOJIb30BAaHUE HAYYHOW TEPMHHOJIOTMH, CTHIMCTHUYECKH I'DAMOTHOE, JIOTUYECKU
IIPABUJIBHOE U3JI0KEHHE OTBETA HA BONPOCHI U 33/1aHNUS;

—BJIaJICHUE UHCTPYMEHTapueM y4eOHOM TUCIMIIIIMHBI, YMEHHE ero 3(p(GEeKTUBHO UCIOIb30BATh
B TIOCTAaHOBKE U PEIICHUH YU4eOHBIX 3a/ay;

—I'PaMOTHOE UCIOJIb30BAHNE OCHOBHOW U JOIOJIHUTEIIBHOM JINTEPATYPHI;

—yMEHHE HCII0JIb30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIE TEXHOJIOTHH JIJISl PELICHUsT YIeOHBIX
3a/1a4, UCII0JIb30BATh HAYyYHBIE JOCTUKECHUS IPYIUX JUCLIMILINH;

—TBOPYECKAsi CAMOCTOSATENbHAsL paboTa Ha MPAKTHYECKHX, JTA0OPATOPHBIX 3aHATHUSIX, AaKTUBHOE
y4acTHe B TPYIIIOBBIX OOCYX/IEHUSIX, BBICOKUI YPOBEHb KYJIbTYphl HCIIOJTHEHUS 3aJaHUM.

9. Ilepeuens ocno6HOIl U OONOJTHUMENbHOU YUEOHOU TUmMEPamypovl

Ocnognaa numepamypa

1. I'yces, JI.A. EcrecTBeHHOHAay4HAass KapTHHA MEpa [ DJIEKTPOHHBIN pecypc] : yaeOHoe
noco6ue / [I.A. I'yces, E.I'. BonkoBa, A.C. Macnakos ; MuH. o06p. u Hayku P, MIIT'Y. - Mockaa :
MIIT'Y, 2016. - 224 c. — Pexxum pocrtyna: http://biblioclub.ru/index.php?page=book&id=472844

2. Turos, @.B. EctecTBeHHOHay4YHas KapTHHA MHpa [ DIeKTpoHHBIH pecype | / O.B.
Tutos. - Kemeposo : KemepoBckuii rocynapctBeHHbslit yHusepcuret, 2013. - 220 c. - Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=232815

Jonoanumensvnasn numepamypa

1. Kapnenkos, C.X. KoHuenuu coBpeMeHHOro ectecTBo3HaHus : yueoHuk / C.X.
Kapnenkos. — 12-eu3n., nepepab. u gon. — Mocksa : upexr-Meaua, 2014. — 624 c. — Pexxum nocrymna::
http://biblioclub.ru/index.php?page=book&id=229405

2. Tynunos, B.®. KoHnenuuu coBpeMeHHOTro ecTecTBO3HaHuUs : yueOHUK / B.®. TynnHOB,
K.B. TynuHoB. - 3-¢ u31., nepepad. u joi. - Mocksa : M3naTenbcko-Toprosast Kopriopamust «J{anmkos u
K°», 2016. - 483 c. : [DnexTponHsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=453499

3. Outunaron, A.M. KoHuenmuu coBpeMeHHOro ecTecTBO3HaHUA : yueOHUK / AWM. DUTHHTOH
; Poccuiickas MexxayHapoaHas akajaeMus TypusMa. - Mocksa : Poccuiickas MexayHapoaHas aKaaeMus
Typusma, 2010. - 388 c. [Dnekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=25816

10. Ilepeuens pecypcos unghopmayuonHo-meaeKoOMMyHUKAyuonnou cemu « Mnmepnemy

1. http:// www.nlr.ru —Karamor Poccuiickoi HallnOHaIbHOM OHOIUOTEKH

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

3. http://www.krugosvet.ru/enc/nauka_i_tehnika/biologiya/BIOSFERA .html — OcHoBBI
yueHus o ouocdepe

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

11 MemoouuecKkue yKazanus 00yuaouiumcsa no 0C60eHUI0 OUCYUNIUHBL (MOOY/Is)

[Ipu ocBoeHMM MaTepuaa AUCIUTIIMHBI HEOOXOIMMO:
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— CIUIAaHUPOBATh U PACHPEACTUTH BpeMs, HEOOX0IUMOE JUIsl U3YUEHUS JUCIUTUIUHBL,

— KOHKPETU3UPOBATh [UIs ce0sl IIaH U3y4EeHUs MaTepUana;

— 03HAKOMUTHCS ¢ 00BEMOM U XapaKTEPOM BHEAYAUTOPHON CAMOCTOSITETLHON pabOTHI
JUIS TIOJTHOLICHHOTO OCBOCHUS KAKIOU U3 TEM IUCLUIUIAHBIL.

CueHnapuil u3ydeHnus Kypca:

— npopaboTaiiTe Kax1yto TeMy IO IpelaraeMoOMYy HUXKE aJrOpUTMY JEHCTBUM;

— M3Y4MB BECh MaTEpHal, BBIIIOJIHUTE UTOIOBBIN TECT, KOTOPBIN IIPOAEMOHCTPUPYET
TOTOBHOCTB K CJJaue 3a4eTa.

Anroput™M paboThl Hajl KaXKA0H TEMOM:

— W3YYNTE COJEPKaHUE TEMbI BHAYAJIE 110 JIEKIUOHHOMY MaTEpHay, a 3aTeM 110 APYyTUM
UCTOYHUKAM;

— IIPOYUTANTE TOMOTHUTEIBHYIO JINTEPATYPY U3 CIIUCKA, IPEITIOKEHHOTO IIPENIOAABATEIIEM;

— BBIIUILINTE B TETPAJb OCHOBHbBIE KATETOPUU U IEPCOHAIIUU T10 TEME, UCIIOJIb3Ys
JIEKIIMOHHBIN MaTepua WK CI0BapH, YTO IOMOKET OBICTPO MOBTOPUTH MaTepHa IPH MOATOTOBKE K
3auery;

— COCTaBbTE KPATKHH IJIaH OTBETA 10 Ka)KAOMY BOIIPOCY, BRIHOCUMOMY Ha 00CyKIeHHe
Ha JIa0OpaTOPHOM 3aHSATHUU;

— BBIYYHMTE ONPEIECICHNS TEPMUHOB, OTHOCSIIUXCS K TEME;

— IpoAyMaiiTe MpUMEphl U WILTIOCTPALIMY K OTBETY IO U3y4aeMOM TeMe;

— noa0epuTe HUTAThl yYEHbIX, OOIIECTBEHHBIX JAeATelNeH, yOIMIUCTOB, YMECTHBIE C
TOYKH 3PEHUS 00CYX)IaeMOM TTPOOIEMBI;

— IPOAYyMbIBAiiTe BBICKAa3bIBAHUS 110 TEMaM, MIPETIOKEHHBIM K JIA0OPATOPHOMY 3aHATHIO.

PexoMeHnnanuu 1o padore ¢ IUTEpaTypoil:

— 03HAaKOMBTECH C AaHHOTALUSAMHU K PEKOMEHI0BaHHOM JINTEPATYPE U ONPEACINTE
OCHOBHOI METO/ U3JI0’KEHUS MaTepuasa TOro WM HHOTO UCTOYHHUKA;

— COCTaBbTE COOCTBEHHbIE aHHOTAIMU K JPYTUM HUCTOYHHMKAM Ha KapTOYKax, 4To
IIOMOXET P MOATOTOBKE pedepaToB, TEKCTOB peueil, IpU MOATOTOBKE K 3a4eTy;

— BbIOEpUTE T€ UICTOUHUKHU, KOTOpbIE HAUOOJIee MOIXOAIT AJIs U3YyUEeHUsI KOHKPETHON TEMBI.

12 Ilepeuens unghopmayuonnbvix mexHo102uil

Peanuzarust yueGHOM nmporpaMMbl 00€CTIeYnBAETCS TIOCTYIIOM KaXKJI0TO CTYACHTA K
UH(GOPMAIIMOHHBIM pecypcaM — SIEKTPOHHOM OubIuoTeke u ceTeBbIM pecypcam Mutepner. s
ucnonb3zoBanusg KT B yueOHOM mpoliecce UCIoIb3yeTcsl MPOrpaMMHOE 00eCTICUeHHE, TTO3BOJISAIOIIEE
OCYIIECTBIISITh TIOUCK, XpaHEHUE, CUCTEMATH3aIMIO, aHAIIN3 U TIPE3EHTALNI0 HH(POPMAIIMH, SKCIIOPT
nH(opmaluu Ha 1U(POBBIE HOCUTETHN, OPTAHU3AIIMNIO B3aUMOJICHCTBHS B peabHON U BUPTYaIbHOM
o0pa3oBaTeNnbHOI cpejie.

NunuBuayanbHbIe pe3yabTaThl OCBOSHUS JUCIUTUIMHBI CTYICHTaMU (PUKCHPYIOTCS B
ANEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTENBHOM Cpelie YHUBEPCUTETA.

12.1 Ilepeuens npozpammmnozo obecneyenus

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Ilepeuensv ungpopmayuonnvix cnpagounvix cucmem (00H061€HUE 6bINOTIHACMCA
edxceHeoesIbHo)

1. Undopmanmonno-npaBoBas cucrema «I’APAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBas cuctema «KouncynprantlLroc» ( http://www.consultant.ru)

12.3 Ilepeuens coepemennvlx npogheccuonanbHvIX 6a3 OAGHHBIX

1. IlpodeccuonanpHas 6a3za naHHbIX «OTKPBITHIE JaHHbIE MUHUCTEpCTBA 00pa30BaHus U HAYKH
P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Ilpodeccnonanpuas 6a3a maHHBIX «[lopTaym OTKPBITHIX JaHHBIX MUHHCTEPCTBA KYJIBTYPHI
Poccutiickoit ®enepanuny» (http://opendata.mkrf.ru/)

3. DnekrpoHHas OubmMoTeuHas cucrema Znanium.com( http://znanium.com/)

4. Enunoe oKHO J0cTyma K odpasoBarenbHbIM pecypcam (http://window.edu.ru)

13. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOY/1:)
Jlnist mpoBeIeHUsT ayAUTOPHBIX 3aHATHHA HEOOXOAUM CTaHAAPTHBIA HAOOp CHEenHaTM3UpPOBAHHOM
yaeOHOM MeOenu W ydeOHOro oOOpyIOBaHUS, a TaKXKe MYJIbTUMEIUHHOE O0O0OpyIOBaHUE IS
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http://www.garant.ru/
http://www.consultant.ru/
http://открытые-данные.минобрнауки.рф/opendata/
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http://znanium.com/
http://window.edu.ru/

JEMOHCTpALIMM TMpEe3eHTauu Ha Jekuusax. Jlnsg mnpoBedeHHs NPAKTUYECKHX 3aHSATHH, a TaKxke
OpraHMU3all CaMOCTOSITEIbHONH pabOThl CTYIEHTOB HEOOXOAUM KOMIIBIOTEPHBIH Kjacc ¢ pabouyuMu
MecTamu, 00ecIeYnBarOIIMMU BhIX0 B IHTEpHET.

WnauBuayanbHble pe3ylbTaThl OCBOEHUS JUCHUIUIMHBI  (DUKCUPYIOTCS B AJIEKTPOHHOMN
UH(OPMALIMOHHO-00pa30BaTENbHOM cpelie YHUBEPCUTETA.

Peanuzanmust yueOHOM mporpaMMbl  OOECIEUMBAETCS JOCTYIIOM KaXIOrOo CTyIEHTa K
UH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOW OMOIMOTeKe M ceTeBbIM pecypcam Murepuer. [lns
ucnonszoBanuss MKT B ydyeOHOM mpolecce HEOOXOAMMO HalMYME MPOrPaMMHOTO oOOecreueHus,
MO3BOJISIFOIIETO OCYIIECTBIATh MOUCK MH(OpManuu B ceTH VHTepHeT, CuCTeMaTH3alfio, aHAIu3 U
pe3eHTalNI0 UHPOpPMALUH, SKCIOPT HHPOpMAIUU Ha HU(POBBIE HOCUTEIH.

1. Vuebnas ayoumopus ona npogeoenus 3ansamuil 1eKYUOHHO20 MUNA, 3AHAMUL CEMUHAPCKO20
Muna, 2pynnogvix U UHOUBUOYATbHBIX KOHCYIbMAYULl, MeKyujeco KOHMpOs U NPOMENCYMOUHOU
ammecmayuu, Kypcog8o2o npoeKmupo8anus (6bInoIneHUs Kypcosuix pabom), ayoumopusi Ne 202.

[TomenieHne yKOMIUIEKTOBAHO CHEHATU3UPOBAHHON MeOeIbl0 M TEXHHUYECKUMU CPelICTBaMU
00y4eHwusl.

OcHoBHOE 000py/IOBaHUE:

HaGopbl 1eMOHCTpalMOHHOTO OOOpPYIOBAaHUS: aBTOMAaTU3MPOBAHHOE pabodyee MECTO B COCTaBE
(KOMIIbIOTEp, JOKYMEHT-Kamepa, TapHUTypa, MPOEKTOp, MHTEPAKTUBHBIM HSKpaH, JlazepHas YKas3Ka);
aBTOMAaTU3UPOBAHHOE pabouee mecTo (12 mT.) B cocTaBe (KOMIBIOTEP, TAPHUTYpPA), MapKepHas J0CKa.

Y4eOHOo-HaIAIHbIE TOCOOUS:

[Ipeszentanuu.

JIMIIeH3MOHHOE MPOrpaMMHOE o0ecreueHue:

— Microsoft Windows 7 Pro — JIunensus Ne 60712595 ot 26.07.2012 r.

— Microsoft Office Professional Plus 2010 — JIunensus Ne 60712595 ot 26.07.2012 .

— 1C: Yuusepcurter [IPO® — JIunensznonnoe cornamenue Ne 10920137 or 23.03.2016 1.

2. Tomewenue ons camocmosmenvhoi pabomst (nomewerue Ne 101)

YUuranbHbIN 3a1.

[TomemnieHne yKOMIUIEKTOBAHO CHEIMATM3UPOBAHHONW MeOENIbl0 M TEXHHYECKHMMH CpeICTBaMU
0o0y4eHus

OcHoBHOE 000pY/IOBaHUE:

KomMmnprorepHas TeXHUKa ¢ BO3MOKHOCTBIO MOAKIIOUeHUs: K cetu "MHTepHer" u obecnieueHneM
JOCTyMa B AJIEKTPOHHYI0 WH(MOPMAaIMOHHO-00pa30oBaTeNbHYIO cpeAy yHuBepcuTeTa (kKommbiotep — 10
HIT., IPOEKTOP C 3KPaHOM, MHOTO(YHKIIMOHAJILHOE YCTPOUCTBO, PUHTED).

Y4eOHOo-HaIIAIHBIE TOCOOUS:

YyeOHUKM ©  y4eOHO-METOJWYECKUE TOCOOUs, TMEePUOJAMYECKUE W3JaHMs, CIpPaBOYHAS
JAUTepaTypa; CTEHIbI C TEMAaTHUYECKUMHU BBICTaBKaMHU.

JIMIeH3MOHHOE MporpaMMHOE o0ecreueHue:

- Microsoft Windows 7 Pro — JTuuen3sus Ne 60948555 or 30.08.2012 r.

- Microsoft Office Professional Plus 2010 — Akt Ha nepenauy mpas Ne 51 ot 12.07.2012 1.

- 1C: Yuusepcurer [IPO® — JIunenznonnoe cornamenne Ne 10920137 ot 23.03.2016 r.

3. Tomewenue ons camocmoamenvuou pabomel (nomewgerue Ne 101 6)

UuTanbHbIN 3a11 3JIEKTPOHHBIX PECYPCOB.

[TomemnieHne yKOMIUIEKTOBAHO CHEIMATM3UPOBAHHONW MeOeNnbl0 M TEXHHYECKHMMH CpeICTBaMU
oOy4deHus

OcHOBHOE 000pY/JI0BaHUE:

KomMmmproTepHas TeXHUKa ¢ BO3MOKHOCTBIO MOJKIIOUeHus: K cetu "MHTepHeTr" U obecnieueHneM
JOCTyMa B AJIEKTPOHHYI0 WH(OPMAIMOHHO-00pa30BaTeNbHYIO CpeAy yYHHUBepcuTeTa (KommbioTep — 12
HIT., MYJIbTUMEIUUHBII IPOEKTOP, MHOTO(QYHKIIMOHATILHOE YCTPOUCTBO, IPUHTED).

Y4eOHO-HAMISHBIE TTOCOOUS:

[Ipe3enTanuu; 371€KTPOHHBIE JUCKU C YU€OHBIMU U y4EOHO-METOUYECKIUMHU ITOCOOUSIMHU.

JIM1leH3MOHHOE MTpOorpaMMHOe obecreueHue:

- Microsoft Windows 7 Pro — JInnensus Ne 60948555 ot 30.08.2012 .

- Microsoft Office Professional Plus 2010 — Akt na nepenauy npas Ne 51 ot 12.07.2012 r.

- 1C: Yuausepcutet [TPOD — Jlunenzuonnoe cornamenue Ne 10920137 ot 23.03.2016 .
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Mopooeckuii zocyoapcmeennutii nedazozuueckuii ynugepcumem umenu M.E. Eecesvesa
Kapmouka oucyunaunwvt bPC

gucyummna:

Ecmecmeennonayunas kapmunamupa

Yueonwie 20061 uzyuenus oucyunaunve: 2018 - 2019;

OO611ee KOMMYECTBO YaCOB AUCLUILIHHEL:
Ipemonasarens (-u):

Brmyckarormas kadenpa:

72

Honent Ps6osa EBrenns BacunbesHa,

Kadenpa unocodun

[lemarormueckoe o6pazoBanue (¢ ABYMS MPO(UISIMH IIOATOTOBKH);

I'pymma (-s1): KAB-117, KAB-217 Kypcer 00yu.: 2; ®opma oOyuernss: OuHas
Obvem Kypca Yucno mooyneii Oucyuniunsl - 2

Bug HarpyskKu, KOHTPOJId KonunuectBo yacoB

Tpetuii cemectp

3ager

Jlexunn 18,00
[paxTrdeckue 18,00
CamocrosrensHas padboTa 36,00

Mooynu oucuyunaunul

Ilepuoo xonmponsa
JMama
Homep mooyna Haumenoganue mooyns B/e‘f('”’;o;g)' Jama navana Umo2060ii
Y ammecmayuu
Bun Harpysku, KOHTpOJIs OO6BeM B akageM. Jacax
Tpemuii cemecmp
Mooyns 1 Beeoenue 6 punocoguro nayku 0,5 01.09.2018 30.09.2018
[IpakTuueckue
Jlekuuun
CamocrosrensHas padboTa 18
Yacmmusle 60npocsl cO8PEMeHHO20
Mooyns 2 ecmecmeo3Hanus 0,5 01.10.2018 31.12.2018
[pakTraeckue 14
3ayer
Jlexun 14
CamocrosTenbHas padboTa 18
@ak’m0pbl Kauyecmea Oucuunﬂuubl
Ilepuoo konmponsn
Koum.
HammenoBanune daxropa Bec. x03¢. sausatiil | Make. 6amn | Makc. 6amn | [Ipume
Homep mooynsn
KadyecTBa ¢axTopa (xoHTp. 3aHATHS ¢daxTopa | yaHue
Mep.)
Tpemuit cemecmp
Mooyns 1 INocemenue 3anaruit 0,2 1
OtpaboTKa 3aHATHI 1 4 Bec.
K03 Q.
Otpabd
OTKHU H
ITocemny
eHHs
3aH-#
PaBHBIL.
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Daxkmopvl Kauecmea OUCUUNTTUHDBL

Ilepuoo konmpons

Ko
HaumenoBanue dakropa Bec. x03¢. 3aHITHH Makc. 6amn | Makc. 6ann | [Ipume
Homep mooynsa
KadecTBa (axTopa (xoHTD. 3aHATHS (akropa | waHme
Mep.)
KoHnTponbHast artecTanms 0,4 1
Texymiwii KOHTPOJIH 0,4 1
Mooyne 2 Ilocemienue 3ansaTHi 0,2 14 1 14
OtpaboTKa 3aHATHI 14 1 14 Bec.
K02(.
Otpab
OTKHU U
TTocem
eHus
3aH-’
PaBHBL
KonTtponbHas aTTecTanus 0,4 1 5
Texymmii KOHTPOJIH 0,4 2 10
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