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1.NACNOPT NPOrPAMMDI.
0yn.14 «buwonorua»
1.1. O6nacTb NpMMEHEHUA NPorpamMmmbl
Pabouas nporpamma y4yebHoM AncumMnanHbl «bronorua» ABAAETCA YaCTblo OCHOBHOM
npodeccnoHanbHoM obpasoBaTenbHOM Nporpammbl B cootBeTcTBumn ¢ PrOC no cneunanbHoOCTH
54.02.04 «BokanbHOe UCKYCCTBO»

1.2. MecTto aucuunauHbl B cTpyKType MNMNCC3

MpegmeT aBNAeTCA YacTbio 0b6LeobpasoBaTeibHOro yyebHoro umnkna (OYLL.00)

1.3 Llenun n 3agaum yuebHoit gucumnamHbl— TpeboBaHUA K pe3yibTaTaMm 0CBOeHUA yuebHoi
dopmupyembie KOMNETeHLUU

Llenb: bopmupoBaHue y CTyAeHTOB NPeACTaBAEHNA O CTPYKTYPHO-GYHKLMOHAIbHOM OpraHM3aumm
YKMBbIX CUCTEM PA3HOTrO PaHra Kak OCHOBbI MPUHATUA PeLEeHN B OTHOWEHUN 06BEKTOB KNBOM
npUpPoAbl U B MPOU3BOACTBEHHbIX CUTYALUAX.

3apaum:

1.CoopmmnpoBaTb NOHMMAHNE CTPOEHWUS, MHOrO06Pa3nA U 0COBEHHOCTEN KUBbIX OPFAaHN3MOB PA3HOro
YPOBHSI OpraHuMsauuu, 3aKOHOMEPHOCTEW MPOTEKAHMA OWMONOrMYECcKUX MPOLLECCOB M ABNEHUW B
OKpYy)Katowen cpeae, UENOCTHOM HAYYHOM KapTWHbI MMpPa, B3aMMOCBA3SM M B3aMMO3aBUCUMMOCTU
€CTECTBEHHbIX HayK.

2. Pa3BMBaTb YMeHWEe oOnpeaensATb KMBble O06BEKTbI B Npupoae, NpPoBOAUTb HabaaeHve 3a
3KOCMCTEMaMM ONA BbIABNEHUA €CTECTBEHHbIX M aHTPOMOreHHbIX M3MEHEHWUI, MHTepnpeTMpoBaTb
pe3ynbTaTbl HabAtO4EHMN.

3.CdopmumpoBaTb  HaBblKM  MPOBEAEHMA  MPOCTEAWNX  OBUMONOTMYECKMX  3IKCMEepeMeHTasIbHbIX
nccnenoBaHui ¢ cobnoaeHnem npasua 6esonacHoro obpatleHna ¢ o6bekTamm n 06opyg0BaHUEM.
4.Pa3BMBaTb YMEHMA WCMNONbL30BaTb MHPOPMAUMIO OUONOTMYECKOTO XapaKTepa M3  PasIMYHbIX
NCTOYHMKOB

5. CdopmunpoBaTb ymeHMA NPOrHO3IMPOBATb MNOCNEACTBUA CBOEM AeATe/bHOCTU MO OTHOLEHMUIO K
OKpy»Katowein cpeae, cobcTtBeHHOMY 340p0BbIO, 060CHOBbLIBaTb M COBMOAATL Mepbl NPOPUNAKTUKM MO
OTHOLLEHMIO K COBCTBEHHOMY 34,0POBbIO.

6. ChopmmpoBaTb MOHMMaHME 3HAYMMOCTU OMONOTMYECKON HAYKM U TEXHONOTMN B MPaKTUYECKOMU
OEeATeNbHOCTM YeNoBeKa, Pa3BUTUN COBPEMEHHbIX TEXHOIOTMI N arpoBbMOTEXHONOTUIA.

JIMMHOCTHDIE PE3Y/IbTATDI

B CTpyKType NNYHOCTHbIX pPe3ynbTaTOB OCBOEHMA npeameTa «buonorma» sblaeneHsl cneayrowme
COCTaBANAOLMNE: OCO3HAHNE 0DOYYarOWMMMNCA POCCUIACKOM FpaXKAaHCKON MAEHTUYHOCTM — FOTOBHOCTM K
CamMOopa3sBUTUIO, CAMOCTOATE/IbHOCTU U CaMOOoNpeaeNeHNto, Haanynme MOTMBaLLMK K 0bydyeHUo bronoruu,
LueneHanpasleHHOEe pPa3BUTUE BHYTPEHHUX YyOeXKAEHUN NUYHOCTM Ha OCHOBE K/IOYEBbIX LLEHHOCTEN U
NCTOPUYECKMX TPaAAMLUNIA pa3BUTMA BMONOTMYECKOro 3HaHMA, FOTOBHOCTb M CNOCOBHOCTb 0byYatowmxca
PYKOBOACTBOBATbLCA B CBOEW [AeATeNbHOCTUM LEHHOCTHO-CMbIC/IOBbIMW YCTaHOBKAMK, MPUCYLLMMM
cucteme bGuonormyeckoro o6pasoBaHMA, HaMUYME 3IKONOMMYECKOro MpPaBOCO3HaHMA, CNOCOBHOCTM
CTaBUTb LLEIM U CTPOUTb XKU3HEHHbIE MNaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeameTa «buonornsa» AOCTUraloTca B eANHCTBE y4ebHON n
BOCNUTATENbHOW AEATENIbHOCTU B COOTBETCTBUM C TPAAULUMOHHBIMU POCCUMCKMMU COLMOKYIbTYPHbIMU,
NUCTOPUYECKMMMU U OYXOBHO-HPABCTBEHHbLIMWU LLEHHOCTAMM, MPUHATBIMM B obLLECTBE MpaBuaaMu W
HOpPMamM NOBeAEHUA U CNOCOBCTBYIOT NpoLLecCam CaMOnO3HaHMA, CAMOBOCNMUTAHNA U CaMOpPa3BUTUA,
pPa3BUTUA BHYTPEHHEN MNO3ULMW JIMYHOCTM, MNATPUOTM3MA, YBAXKEHMA K 3aKOHY WM MNPaBONOPALKY,
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YeNIoBEKY TPYAa U CTapLUEMY NOKOJEHUIO, B3aMMHOTO YBaXKeHUs, 6epeXHOro OTHOLWEHUSA K KY/IbTYPHOMY
Hacnegulo M TpaauuMAM MHOTOHaUMOHanbHOro Hapoga Poccuitickon Pepepaumun, npupoae wu
OKpyrKatoLen cpeae.

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHWMA yyebHoro npegmeta «buonornsa» [OMKHbI OTpaXKaTb
rOTOBHOCTb M CNOCOBHOCTb 0B6Yy4atoLWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN NO3ULNEN
JINYHOCTWU,  CUCTEMOM  LLEHHOCTHbIX  OpPUEHTaUWi, MNO3UTMBHbLIX  BHYTPEHHUX  yOeaeHWui,
COOTBETCTBYIOLWMX TPALUUMOHHBIM LLEHHOCTAM POCCUMMUCKOro 06WecTBa, pPaclMPEHUE MKUSHEHHOTO
onbiTa W OMblTa AEATEeNbHOCTM B MPOLLECCE peann3auMm OCHOBHbLIX HaMnpas/iEHWIA BOCMUTATE/IbHOM
AeATeNbHOCTU, B TOM YMUC/Ee B YACTU:

1) rpa)kAaHCKOro BOCMUTAHUA:

chOPMUPOBAHHOCTb FPAXKAAHCKOM MO3NLMK 0OY4YaroLWEeroca Kak akTUBHOIMO M OTBETCTBEHHOrO
YysieHa POCCUIMCKOro obLecTBa;

OCO3HAHWE CBOMX KOHCTUTYLIMOHHbIX NPaB 1 06a3aHHOCTEN, yBaXKeHWe 3aKOHa M NPaBOMNOPAAKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOMN AeATENbHOCTM NP CO34aHMN YYeOHbIX NMPOEKTOB, pPeLleHnn
y4€eOHbIX 1 MO3HABATE/IbHbIX 33/1a4, BbIMNOJIHEHNUM BUONOTNYECKUX SKCMEPUMEHTOB;

CNocobHOCTb onpeaensiTb COOCTBEHHYHO MO3ULMIO MO OTHOLIEHUIO K ABMEHUAM COBPEMEHHOM
KU3HU U 0OBACHATDL e€;

YMEHME YYMTbIBATb B CBOUX AENCTBUSAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO B3aUMOAENCTBUSA NI0AeN
C Pa3HbIMK YOEKOAEHNAMM, KYIbTYPHBIMU LLEHHOCTAMMU U COLMANbHbIM MONOXKEHUEM;

rOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOMO BbIMOJIHEHWUA Y4E€OHbIX, NO3HABATE/IbHbIX
N nuccnenoBaTeNbCKUX 3aAad, YBaXKUTE/NIbHOINO OTHOWEHUA K MHEHWIO OMNMOHEHTOB Mpu obcyaeHun
CNOPHbIX BONPOCOB BMONOrMYECKOro CoaepKaHUs;

rOTOBHOCTb K T'YMaHMUTaPHOM 1 BOJIOHTEPCKOMN AEATE/IbHOCTY;

2) NaTPUOTMUECKOro BOCNUTAHUA:

chOPMUPOBAHHOCTb POCCUNCKON rParKAaHCKON UAEHTUYHOCTHM, NAaTPUOTU3IMA, YBAXKEHUA K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTU Nepen, PogmnHon, ropaocTn 3a cBOM Kpali, cBoto PoauHy, cBOM A3bIK U
Ky/bTYpY, NPOLU/AIOE U HACTOsLEee MHOrOHaLMOHaNbHOTO Hapoaa Poccuu;

LEeHHOCTHOE OTHOLWIEHWE K MPUPOAHOMY HacNeaMio M NaMATHUMKAM NpUpoabl, AOCTUMKEHUAM
Poccum B HayKe, UCKYCCTBE, CNOPTE, TEXHONOMUAX, TPYAE;

CNOCOBOHOCTb OLEHMBATL BKNAA POCCUMCKMX YYEHbIX B CTAaHOBJEHME UM pasBuTMe buonorum,
NOHMMaHWA 3HauYeHusa 6UOIOTMM B NO3HAHMM 3aKOHOB NPUPOAbI, B }KU3HU YENOBEKA U COBPEMEHHOTO
obuecTBa;

naenHasa ybexaEHHOCTb, TOTOBHOCTb K CAYyXeHUIo M 3awmuTte OTeyecTBa, OTBETCTBEHHOCTb 33 €ro
cyaboy;

3) AYXOBHO-HPABCTBEHHOro BOCNUTAHUA:

0CO3HaHMe AYXOBHbIX LLEHHOCTEN POCCUIACKOro Hapoaa;

chOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWUA, STUYECKOrO NOBEAEHUS;

CNOCOOHOCTb OUEHMBATb CUTYaLUUIO M MPUHMMATb OCO3HAHHblE pPeLIeHMA, OPUEHTUPYACb Ha
MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

OCO3HAHWE IMYHOTOo BKAAAa B NOCTPOEHME YCTONYMBOIO byayLLero;

OTBETCTBEHHOE OTHOLLUEHME K CBOMM pOAMTENAM, CO34aHUIO CEMbM HAa OCHOBE OCO3HAHHOIO
NPUHATUA LEHHOCTEN CEMENHOM }KU3HM B COOTBETCTBUM C TPAAULMAMM Hapoaos Poccuu;

4) 3cTeTUYECKOro BOCNUTaHUA:

3CTEeTUYECKOE OTHOLIEHWE K MUPY, BKKOYAA 3CTETUKY ObiTa, HAYYHOTO M TEXHUYECKOro TBOPYECTBa,
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cnopTa, TpyAaa, obLecTBEHHbIX OTHOLEHUN;

NOHMMAHWE IMOLLMOHAIbHOTO BO34ENCTBUA XMBOW NPUPOAbI U €€ LEHHOCTH;

FTOTOBHOCTb K CAaMOBbIPA)KEHMIO B PaA3HbIX BMAAX MCKYCCTBA, CTPEMIEHME MPOABAATL KayecTBa
TBOPYECKOM IMYHOCTH;

5) ¢usnueckoro BocnuTaHuA, GOPMUPOBAHUA KyAbTypbl 340pPOBbA U 3IMOLMOHANIbHOrO
6narononyuusn:

NOHMMaHWE W peanusaums 340poBoro M 6HesonacHoro obpasa KM3HWM (340poBOE MUTaHME,
cobnogeHne TrUrMeHMYecKMx npasua U HOPM, COANAHCUMPOBAHHBLIA PEXMM 3aHATUIA W OTAbIXA,
perynapHas ¢u3MyecKas aKTUBHOCTb), BepeXKHOro, OTBETCTBEHHOIO M KOMMNETEHTHOro OTHOWEHUA K
cobcTBeHHOMY GU3NYECKOMY M MCUXNMYECKOMY 340POBbIO;

NMOHMMAHWE LLEeHHOCTU MPaBUA MHAUBUAYANLHOTO U KOMJEKTMBHOrO 6e3onacHoro nosegeHuA B
CUTYaLMAX, YTPOXKAIOLLMX 340POBbIO U XKU3HU Nt0AeN;

OCO3HaHWe NOCNeACTBUI U HENPUATUA BpeaHbIX NpUBbIYeK (ynoTpebieHna afkorons, HapKOTUKOB,
KypeHus);

6) TpyA0BOro BOCNUTAHUA:

rOTOBHOCTb K TPYAY, OCO3HAHWE LLEeHHOCTM MacTepcTBa, TPYA0N06MeE;

FrOTOBHOCTb K QaKTUBHOM [AeATe/IbHOCTU TEXHOJIOTMYEeCKOM W COUMANbHOM HanpaBieHHOCTY,
CNOCOBHOCTb MHULIMMPOBATb, NIAHUPOBATb M CAMOCTOATE/IbHO BbINOAHATL TaKyto AEATEIbHOCTb;

MHTEpeC K pasiMyHbiMm chepam npodeccuoHanbHOM AEeATEeNbHOCTM, YMeHMe coBepluaTb
OCO3HaHHbIN BblbOp Byaywel npodeccnun n peannsosbiBaTb COOCTBEHHbIE KM3HEHHbIE NAaHbI;

rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMI0 M CaMO0bpPa30BaHMIO Ha NPOTANKEHUN BCEN KU3HU;

7) a3Konornyeckoro BOCNUTaHUA:

3KoN0rn4eckn uenecoobpasHoe OTHOLEHME K NPUPOAE KaK UCTOYHUKY KU3HU Ha 3emne, OCHoBe
€€ CyL,ecTBOBaHuUA;

NoBbILLIEHWNE YPOBHS 3KONOTMYECKOMN KyNbTypbl: TpMobpeTeHne onbiTa NJ1aHMPOBAHMSA NOCTYMKOB U
OLLEHKM UX BO3MOMKHbIX NOCNEACTBUI ANA OKPYrKalOLLEN cpeabl;

0CO3HaHMe rnobanbHOro XapakTepa 3K0JIOrMYECcKUX NPobaem 1 NyTen UX pelleHus;

CNOCOBHOCTb MCNONb30BaTb NpuobpeTaembie NPU MU3YYEHUM BMONOTUM 3HAHUA U YMEHUA MNpU
peweHnn npobaem, CBA3AHHbLIX C pPauMOHaNbHbIM MPUPOAOMNO/Sb30BaHNEM (cobnoaeHUe npaBua
noseseHWa B NpUpoae, HanpaBAEHHbIX Ha COXpPaHEHWe PaBHOBECUA B 3KOCMCTEMAX, OXPaHy BMAOB,
aKkocucTem, buocodepsl);

aKTMBHOE HenpuATMe AEeNCTBMN, NPUHOCALWMX Bpen OKpy)Kalowen NpupoaHou cpene, ymeHue
NPOrHo3MpoBaTb He6MAronpUATHbIE 3KONOTMMYECKME MNOCNEeACTBUS MPeAnpUHUMAEMbIX AEUCTBUA WU
npeaoTBpaLLaTh UX;

Ha/InyMe Pa3BUTOro 3KOJIOTMYECKOTO MbILLNEHUA, SKONOTUYECKOM KyNbTypbl, ONbiTa A€ATENbHOCTH
3KO/IOTMYECKOW  HaMpaBNEHHOCTW, YMEHMA  PYKOBOACTBOBATbCA MMW B MO3HaBaTe/IbHOM,
KOMMYHMKATUBHON M COLMANbHOM MpPaKTUKe, TOTOBHOCTU K Y4aCTUIO B MPAKTUYECKOW AeATe/lbHOCTU
3K0/IOTMYECKOM HanpaBAeHHOCTH;

8) LeHHOCTU Hay4YHOro NO3HaHUA:

ChOPMMPOBAHHOCTb MMPOBO33PEHUA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO pPa3BUTUA
HayKM M 0b6LLEeCTBEHHOW MPAKTMKK, OCHOBAHHOIO Ha AuManore Ky/abTyp, CNOCOOCTBYIOWEro 0CO3HaHUIO
CBOEro MecTa B NOMKYAbTYPHOM MUPE;

COBEpPLUEHCTBOBAHUE A3bIKOBOM M YNTATENIbCKOM KyNbTypbl KaK CpeACcTBa B3aMMOAENCTBMA MEXAY
NOAbMU M NO3HAHUA MUPA;
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NoHMMaHue cneundukm 6MONOTMM  KAK HAYKKW, OCO3HaAHMA €€ poan B GOPMMPOBAHUM
PaLMOHANbHOIrO HAY4YHOTO MbILIEHMA, CO34AHUM LLEeNOCTHOrO NpeacTaBaeHna 06 oKpyKatowem mupe
KaK 0 e4AMHCTBE NPUPOAbI, YeN0BEKA M 06LLeCTBa, B NO3HAHUM NPUPOLHbIX 3aKOHOMEPHOCTEN U peLleHnmn
npobaem coxpaHeHWs NPUPOAHOro PaBHOBECUS;

y6eXXAEHHOCTb B 3HAYMMOCTN BUONOIMM ANA COBPEMEHHOW LMBUAM3aLMU: obecneyeHmna HOBOro
YPOBHA pPa3BUTMA MeAUUMHbI, CO34aHME MNepCneKTUBHbIX OMOTeXHONOorMin, CnocobHbIX pewaTb
pecypcHble Npobnembl pa3BUTUSA YenoBeYecTBa, MOMCKA NyTen BbIXoAa M3 rN06aNbHbIX 3KONOTMYECKUX
npobnem n obecneyeHmsa nepexoaa K YCTOMYMBOMY PasBUTUIO, PaLMOHAIbHOMY MCMO/b30BaAHUIO
NPUPOAHbLIX PECYPCOB U GOPMMUPOBAHNIO HOBbIX CTAHAAPTOB KU3HW;

3aMHTEepPECOBAaHHOCTb B MOAYYEHNM BUOIOTMYECKUX 3HAHWNI B LLeNSIX MOBbIWEHMA 0bLLLEN KYNbTYpbI,
€CTEeCTBEHHO-HAay4yHOM rpamMOTHOCTM, KaK COCTaBHOM 4acTM  (PYHKUMOHA/NbHON  rPaMOTHOCTHU
obyuyatrowmxca, GopmMmnpyemon npu nyvyeHmmn buonorum;

NMOHMMAHME CYLLHOCTM MeTOA0B NMO3HAHMA, UCMNOb3YEMbIX B €CTECTBEHHbIX HayKax, CNocobHOCTH
MCNoNb30BaTb MOJIyYaeMble 3HaAHMA ANA aHanM3a M OObACHEHMA SABNEHWUI OKpyXKatlolWero mupa u
NPOUCXOAALLUNX B HEM M3MEHEHWUIM, yMeHMe aenaTb 06OCHOBAHHbIE 3aKAOYEHUA Ha OCHOBE HayYHbIX
$aKTOB M UMEIOLLMXCA JAHHDIX C LEeNblo NOAYyYeHWUs A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CAMOCTOATENIBHO MCMO/Ib30BaTb BMONOrMYEecKMe 3HaHUA ansa peweHns npobaem B
peanbHbIX }KU3HEHHbIX CUTYAUMAX;

OCO3HaHWE ULEHHOCTM HaAy4yHOW AOeATeNbHOCTW, TOTOBHOCTb OCYLLECTBAATb MPOEKTHYID W
nccnenoBaTeNbCKYHO AeATENbHOCTb UHAMBMAYANBHO U B rpynne;

rOTOBHOCTb M CNOCOBHOCTb K HenpepbIBHOMY 06pa30BaHUIO M CaMOOOPA30BaHUIO, K aKTUBHOMY
NOIy4EHMIO HOBbIX 3HAHMIN MO BMOIOTMKN B COOTBETCTBUM C *KU3HEHHbBIMM NOTPEBHOCTAMM.

METANPEOMETHDIE PE3Y/IbTATbI

MeTanpeameTHble pe3y/ibTaTbl 0OCBOEHUA y4ebHOro npeameTa «brMoNOrna» BKAKOYAOT: 3HAaYMMble
Ana  GOpMUPOBAHUA MUPOBO33PEHUS OOYYAOLINXCA MEXAUCLUMNIMHAPHbIE (MeXnpeameTHble)
ob6lleHay4YHble MOHATMA, OTPaXKalolmMe LEeNOCTHOCTb HAay4YHOW KapTUHbI MMUpa M cneunduky mMeTonos
NMO3HaHWA, UCNO/b3yeMbIX B €CTECTBEHHbIX HayKax (BEL,eCTBO, 3Heprusa, fABJAeHne, NpoLecc, CUCTEMA,
Hay4HbIM GaKT, NPUHLUMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUSA, UccnenoBaHWe, HabawaeHue,
M3MEpPEHME, 3SKCMEPUMEHT U APYrux), YHMBepcanbHble YyyebHble AencTBus (No3HaBaTesbHbIE,
KOMMYHUKaTUBHbIE, PEryansaTuUBHbIe), obecrneunsatolimne popmmpoBaHmne GYyHKLMOHAIbHOM FPaMOTHOCTH
N couManbHOM KomneTeHuMM obyyatowmxcs, cnocobHOCTb 0by4atoWMXCA UCNONb30BaTb OCBOEHHblEe
MEXANCLMNINHAPHbIE, MWPOBO33PEHYECKME 3HaAHMA U YHUBEpPCasibHble Yy4yebHble AencTeus B
No3HaBaTeNIbHOM M COLMaNbHOM MPaKTUKE.

MeTanpeameTHble pe3ynbTaTbl OCBOEHWUS NPOrpaMmbl cpegHero obuero o6pasoBaHUsA AOMKHbI
oTpaxKaTb:

OsnageHue yHUBEPCaNbHbIMU y4ebHbIMKU NO3HABaTEIbHbIMU AEUCTBUAMM:

1) 6a3oBble forMueckue geiicteus:

camocTonaTeNbHO  GOPMYyNMPOBaTb W aKTyanusMpoBaTb npobnemy, paccmatpmBatb eé
BCECTOPOHHE;

MCNONb30BaTb MPWU OCBOEHUM 3HAHWI MPUEMBI JIOTMYECKOTO MbIWNEHUA (aHanuW3a, CUHTEe3a,
CpaBHeHUA, Knaccudpukaumm, 0b6obuLieHmn), packpbiBaTb CMbICT BUONOTMYECKUX MOHATUIN (BbIAENATb UX
XapaKTepHble NPU3HaKK, YCTaHABIMBATb CBA3U C APYTMMM NOHATUAMM);
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onpeaenAaTb Lenn AeatTeNbHOCTW, 3a43aBas NapaMeTpbl U KPUTEPUN UX AOCTUKEHUA, COOTHOCUTD
pe3ynbTaTbl 4EeATENbHOCTM C MOCTABNEHHbIMWU LENAMK;

Mcnoab3oBaTb BUONOrMyeckne NOHATUA ANA 06 bACHEHUA GAKTOB M ABNEHWUI X KMBOW NPUPOAbI;

CTPOUTb NOTMYECKME PACCYKAEeHUA (MHAYKTUBHbIE, AEAYKTMBHbIE, MO aHaNorvMu), BbISBAATb
3aKOHOMEPHOCTM U MPOTUBOPEYMA B PACCMATPUBAEMbIX ABNEHUAX, GOPMYAMPOBATb BbIBOAbI W
3aK/oYeHusn;

NPUMEHATb CXEMHO-MOJAE/NbHblE CPeAcTBa ANA NPEeACTaBNEHMA CYLWLECTBEHHbIX CBA3EN MU
OTHOLLEHUIM B N3y4aembix 6Monornyeckmx obbekTax, a TakkKe NPOTUBOPEYMA PA3HOTO POAA, BbIABAEHHbIX
B PA3/INYHbIX MHPOPMALMOHHBIX MCTOYHUKAX;

pa3pabaTtbiBaTb NAaH peweHusa npobnembl C y4ETOM aHa/M3a MMEHOLMXCA MATEPUAIbHBIX U
HemaTepmanbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLEHNBATL COOTBETCTBUE PE3yNbTaTOB LLEIAIM, OLEHNBATD
PUCKKN NOCNEACTBUN AEeATENbHOCTY;

KOOPAMHMPOBATb M BbINONHATL PaboTy B  YCNOBUAX pPeanbHOro, BUPTYaNbHOTO U
KOMOBMHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BMBaTb KPeaTUBHOE MbllEHNE MPU PELUEHUN KUBHEHHbIX NPoBaEM.

2) 6a30Bble uccnepoBatenbCKUe AeUCTBUA:

B/IafleTb HaBblKaMM Yy4ebHO-UCCNeAoBaTENbCKOM W  MPOEKTHON AeATe/NIbHOCTM, HaBblKamMMu
paspelweHua npobaem, CNOCOBHOCTbIO M FOTOBHOCTbIO K CAMOCTOATE/IbHOMY NOUCKY METOA0B PeLUeHUA
NPaKTUYECKNX 33434, NPUMEHEHUIO PA3/INYHbIX METOL0B NO3HAHUA;

MCNONb30BaTb Pa3/IMyHble BUAbl OEATE/IbHOCTM MO MOMYYEHWUIO HOBOFO 3HAHWUA, €ro
WHTepnpeTaumm, NpeobpasoBaHUO U MPUMEHEHMIO B YYEOHBIX CUTyaLMAX, B TOM YUC/IEe MPU CO34aHUM
Y4€OHbIX M COLMANbHbIX MPOEKTOB;

bopMMpPOBATb HAy4YHbIA TUM MbIWNEHUA, BAAAETb HAYYHOM TEPMUHONOTMEN, KAOYEBbIMU
NOHATUAMMU U METOAAMM;

cTaBUTb M GOpMyNMpPoBaTb COBCTBEHHDIE 334a4M B 06pa3oBaTeIbHON AeATENBHOCTU U }KU3HEHHbIX
CUTYaUMAX;

BbIABMATb MPUYMHHO-CNEACTBEHHbIE CBA3M U aKTya/IM3MPOBATb 3a4avy, BblABUraTb rMnoTtesy eé
peleHnna, HAXOAUTb apryMeHTbl A1 AO0KA3aTeNbCTBA CBOMX YTBEPXKAEHWM, 33a4aBaTb NapaMeTpbl U
KpUTEPUU pelleHuns;

aHaNM3MpPoOBaTb MOJIYYEHHbIE B XOA4E PeLlleHMA 33a[a4M pe3ynbTaTbl, KPUTUUYECKN OLEHUBATb MUX
[0CTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHME B HOBbIX YCNOBUSAX;

[aBaTb OLLEHKY HOBbIM CUTYaUMAM, OLLEHMBATb NPUOBPETEHHbIN OMbIT;

OCYLLEeCTBNATb LefieHanpaBneHHblId MNOWUCK MepeHoca cpeacTB W cnocoboB AencTsma B
npodeccnoHanbHyo cpeay;

YMeTb NePEHOCUTb 3HAHWA B MO3HABATE/IbHYIO M MPAKTUYECKYO 061aCTU KU3HEAEATEIbHOCTMH;

YMETb MHTErpuUpPOBaTb 3HAHMA U3 pPa3HbIX NpeaMeTHbIX obnactei;

Bbl4BUraTb HOBblE NAEeN, NpeasaraTb OPUTMHAMbHbIE NOAXOAbI U PELUeHUsA, CTaBUTb Npobaembl 1
3a/ia4um, AONyCKatoLme anbTePHATUBHbIE PeLleHUs.

3) pabota ¢ uHpopmauuei:

OPUEHTMPOBATLCA B PA3/IMYHbIX UCTOYHUKAX MHPOpMaLMK (TekcTe yyebHOro nocobusa, HayyYHo-
nonynsapHoOn nnutepaTtype, BUONOrMYECKMX CNOBAPAX M CMPABOYHMKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX, B
NHTepHeTe), aHann3mMpoBaTb MHGOPMALMIO PA3NNYHBIX BMAOB U GOPM NpeacTaBieHUs, KPUTUYECKU
OLEHNBATb €€ fOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;
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dbopMynmMpoBaTb 3anNpochl U NPUMEHATb Pa3/INYHble METOAbI NPU MOUCKE N 0TOOpe BUOOrnYecKom
nHpopmaummn, HeobxoAMMON ANA BbINONHEHNS YYeOHbIX 3a4aY;

npuobpeTtaTb  ONbIT  UCMNOAb30BaHMA  UHOOPMALMOHHO-KOMMYHUKATUBHbBIX  TEXHONOTUN,
COBEPLUEHCTBOBATb KY/IbTYPY aKTUBHOIO MCMO/Ib30BAaHMA Pa3/IMYHbIX MOMCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIOMPaATb ONTUMabHYO popMy NpeacTaBaeHUA buonornyeckon MHGopmauum
(cxembl, rpadukn, anarpammel, Tabaumubl, PUCYHKK U gpyroe);

MCNO/Ib30BaTb HAYYHbIM A3bIK B KAYeCTBE CPeACTBaA Npu paboTte ¢ Buonornyeckon MHpopmawumei:
NPUMEHATb XMMMYECKNE, PU3nYecKne n maTtemaTmyeckne 3Hakm u cumsonbl, Gopmynbl, abbpesuaTtypy,
HOMEHKNATYpPY, MCNONb30BaTb M NPe0HPa30BbIBATb 3HAKOBO-CMMBOIMYECKME CPEACTBA HArNAAHOCTY;

B/IafleTb HaBblkaMW pPacno3HaBaHUA M 3aWmMTbl MHGOPMaUUK, MHPOPMALMOHHON Be3onacHOCTH
JINYHOCTMW.

OBnageHue yHuBepcaibHbIMU KOMMYHUKATUBHbIMU AEAUCTBUAMM:

1) obweHue:

OCYLLECTBAATb KOMMYHUKaLMM BO BCEX chepax XKM3HW, aKTMBHO y4acCTBOBATb B AManore Uau
OMCKYCcCMM No cywecTBy obcy)Kaaemor Tembl (ymeHMe 33[aBaTb BOMPOCHI, BbICKA3blBaTb CYXKAEHUA
OTHOCUTENbHO BbINONHEHUA NpeaaaraeMon 3aa4n, y4nTbliBaTb MHTEPECHI M COMTACOBAHHOCTb NO3ULUNA
APYrMX Y4aCTHUKOB AManora Uam guckyccum);

pacno3HaBaTb HeepbasibHble cpeacTBa OOLWEHWMA, NMOHMMATb 3HAYeHWe COLMabHbIX 3HAKOB,
NPeAnoCbIIOK BO3HWMKHOBEHUA KOHOAMKTHBIX CUTyaLMW, YMEeTb CMAr4YaTb KOHPAWMKTbI U BECTU
neperosBopbl;

BNAAETb PA3/IMYHBIMK Ccrocobamm Ob6LLEHMA U B3aMMOAENCTBMA, MOHUMATb HAMEPEHUA OPYIUX
ntofen, NPoABAATb YBAaXKUTE/IbHOE OTHOLWLEHME K cobecegHUKY U B KOPPEKTHOM dopme bopmyanpoBaThb
CBOW BO3ParKeHUs;

pa3BEPHYTO M NOTMYHO M3/1araTb CBOK TOYKY 3PEHMA C UCNONb30BAHNEM A3bIKOBbIX CPEACTB.

2) coBMecTHaA AeATeNbHOCTb:

MOHMMATb M UCMONb30BaTb NPENMYLLECTBA KOMAHAHOW U UHAMBUAYANbHON PaboTbl NPU peLleHnK
6uonornyeckon npobnembl, 0OOCHOBbLIBATb HEOOXOAMMOCTb MNPUMEHEHMA TPYNMNOBbIX (opm
B3aMMOAENCTBUA NPU peleHnn yuebHol 3agaum;

BbIOMpaTb TemMaTWUKy M MeToAbl COBMECTHbIX AEUCTBUA C Y4YETOM OOLWKMX WHTEPECcoB W
BO3MOXHOCTEMN KaXKA0ro YneHa KONNEKTUBA;

NPUHMMATb LLe/IM COBMECTHOW AeATeNIbHOCTU, OPraHN30BbIBaTb U KOOPAMHUPOBATL AENCTBMA MO
€€ [OOCTUMIKEHMIO: COCTaBAATb NNAH AeNCTBUM, pacnpeaenatb Poan C Y4ETOM MHEHUM YYaCTHMKOB,
obcyxaaTb pe3ynbTaTbl COBMECTHOM paboThbl;

OLEHMBATb KAauyeCTBO CBOErO BK/A3AA WM KAXKAOrO YY4aCTHMKA KOMaHAbl B obwmii pesynbTaT Mo
pa3paboTaHHbIM KPpUTEPUAM;

npeanaraTb HOBble MPOEKTbl, OLEeHMBaTb WAEW C MO3MUMU HOBU3HbI, OPUIMHANIBHOCTMH,
NPaKTUYECKON 3HAYMMOCTH;

OCYLLECTBAATb MO3UTUBHOE CTpaTerMyeckoe NOBeAEeHME B PA3/IMYHbIX CUTyauMAX, NPOABAATb
TBOPYECTBO M BOOGparkeHne, 6bITb MHULMATUBHBIM.

OBnageHue yHUBepCaZbHbIMU PEryAATUBHbIMU AEACTBUAMMU:

1) camoopraHusaums:

Mcnosib3oBaTb BMOIOrMYECKME 3HAHUA N5 BbISBAEHUA NPOBAEM U UX PELLEHUA B MKU3HEHHbIX U
y4ebHbIX CUTyaumsax;

BbIbBUpaTb Ha OCHOBE OWMONOrMYECKUX 3HAHWN LEeNeBble U CMbICNIOBble YCTAaHOBKU B CBOMX
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AENCTBMAX M MOCTYMNKaxX N0 OTHOLLUEHMIO K }KMBOM NPUpPOAE, CBOEMY 340POBbHO M 34,0P0BbIO OKPYKAOLLMX;

CaMOCTOAITE/IbHO OCYLLECTBATL NO3HABATE/IbHYIO AEATE/IbHOCTb, BbIABAATL NPO6AEMbI, CTaBUTL U
dopmyniMpoBaTb COBCTBEHHbIE 33434 B 0O6pa3oBaTeIbHOM AeATENbHOCTU U XKU3HEHHbIX CUTYaUMAX;

CaMOCTOAITE/IbHO COCTaB/AATb MJIAH peleHus npobnembl C Y4ETOM MMEOLMXCA PECYpCos,
COOCTBEHHbIX BO3MOMKHOCTEM U NpeanoYTeHN;

[aBaTb OLLEHKY HOBbIM CUTyaUUAaM;

pacWMpATb PAMKKU y4ebHOro npegmeTta Ha OCHOBE /IMYHbIX NPeAnoYTeHN;

[enaTb OCO3HaHHbIM BbI6OP, aprymeHTUPOBaTb ero, bpaTb OTBETCTBEHHOCTb 33 PeLUeHuUE;

OLEeHMBaTb NPMOBPETEHHDIN OMbIT;

cnocobcTBoBaTb GOPMUPOBAHMUIO N NMPOABJIEHNIO LMPOKOM 3pYyANLMN B pasHbIX 061acTaX 3HaHUI,
NOCTOAHHO MOBbILWATbL CBOM 06Pa30BaTE/IbHbIN U KYNbTYPHbI YPOBEHD.

2) CAaMOKOHTpONb:

0aBaTb OLEHKY HOBbIM CUTyauMAM, BHOCUTb KOPPEKTMBbI B [AeATe/lbHOCTb, OLEHMBATb
COOTBETCTBME PE3Y/IbTAaTOB LLENIAM;

BNAAETb HaBblKaMW MO3HaBaTE/NbHON pedrieKCMM KaK 0CO3HaHMA COoBepllaeMbiX AeNCTBUN U
MbIC/IUTE/IbHbIX NPOLECCOB, UX PE3y/bTaTOB M OCHOBAHWW, MCNO/b30BaTb MPUEMDBI pedrekcum ans
OLEHKM CUTyaLnn, BbiIbOpa BEPHOTO peLIeHUS;

YMeTb OL,eHMBATb PUCKM U CBOEBPEMEHHO MPUHMMATb PELLEHMA MO UX CHUXKEHWUIO;

NPUHMMATb MOTUBbI U apryMeHTbl APYrUX NPU aHaNM3e pe3ybTaToB AeATE/IbHOCTY;

3) npuHATHe ceba n gpyrux:

NPUHMMATbL cebs, NOHMMAn CBOM HeAOCTaTKM M AOCTOUHCTBA;

NPUHMMATb MOTUBbI U aPryMEHTbI APYIUX MPU aHaNM3e Pe3y/bTaToB AEATE/IbHOCTY;

NpwW3HaBaTb CBOE NPaBO M NPABO APYrnX Ha OWNOKM;

pa3BMBaTb CMOCOBHOCTb NOHMMATb MUP C NO3ULUKN APYTrOoro YeNoBeKa.

NPEAMETHbDIE PE3Y/IbTATbI

MpeameTHble pe3yabTaTbl 0cBOeHMA Nporpammbl COO no 6uonormm Ha 6asoBOM ypoOBHE BKAOYAOT
cneumduyeckme ana ydebHoro npegmeTa «brnonorma» Hay4dyHble 3HAHUA, YMEHUS U cnocobbl AencTBui
MO OCBOEHUIO, UHTEPNPETaLMM U NPpeobpa3oBaHMIO 3HAHUM, BUAbI AEATENBHOCTM MO NONYYEHMUIO HOBOFO
3HAHMA U NPUMEHEHUIO 3HAHUW B PA3/INYHbBIX YY4EDHbIX CUTyaLMAX, @ TaKKe B PeasibHbIX YKU3HEHHbIX
CUTyaLMAX, CBA3AHHbIX C buonornen. B nporpamme npeameTHble pe3ynbTaTbl NpeAcTaB/eHbl MO rogam
obyueHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA y4ebHOro npeameTa «brnonorua» A0MKHbI OTPaXKaTb:

chpOpMMPOBAHHOCTb 3HAHMI O MecTe U Poan BUONOTMM B CUCTEME HAYYHOTO 3HAHMA €CTECTBEHHbIX
HayK, B GOPMUPOBAHNUM COBPEMEHHON €eCTeCTBEHHO-HAYy4YHOM KapTMHblI MWpPa W  Hay4yHOro
MMWPOBO33PEHNA, O BKAALE POCCUMCKMX M 3apyberkHbIX Y4EHbIX-bMonoros B pas3BuTUE OMOAOIUM,
bYHKUMOHANbHOM rPamMOTHOCTU YENNOBEKA A/1A PELLEHUS KU3HEHHbIX 334aY;

YMEHWE pacKpbiBaTb coAepKaHWe OMONOrMyeckMx TEPMWMHOB M MOHATUM: XWU3Hb, KNETKA,
opraHusm, metabonmsm (obmeH BellecTB U NpeBpalleHne 3Hepruu), romeoctas (camoperynsaums),
YPOBHEBAA OPraHM3auMA XMUBbIX CUCTEM, CaMOBOCNpOM3BeAeHMe (penpoayKLmaA), HacneaCTBEHHOCTb,
N3MEHYMBOCTb, POCT U Pa3BUTUE;

yMeHUe nsnaraTb 6UoN0rMYeckne Teopmum (KNeTouHas, XxpOMOCOMHanA, MyTaLMOHHasA, LLeHTpaibHasnA
AOTMa MonekynsipHon 6uonorum), 3akoHbl (I. MeHgena, T. MopraHa, H. . BaBunosa) un ydyeHus (o
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LEHTPax MHOroobpasma M MNPOUCXOXKAEHWUSA KyNbTYpHbIX pacTeHui H. W. BaBunosa), onpeaensatb
rPaHULbl UX MTPUMEHMMOCTMU K KMBbIM CUCTEMAM;

yMeHWe BNafAeTb METOAAaMM HAYYHOro Mo3HaHMA B buonornun: HabaaeHne M onMcaHue XKUBbIX
cUCTeM, MPOLECCOB M ABNEHWUM, OPraHusaumsa U nposegeHne OMONOrMYecKoro 3KCNEePUMEHTA,
BbIABUMKEHME TMNOTE3bI, BblABJAEHME 3aBUCUMOCTU MEXAY UccnenyeMbiMn BeANYMHAMK, obbACHEHME
NOJlyYEHHbIX PEe3y/NbTaToOB, MCMOJ/Ib30BAHHbBIX HAY4YHbIX MOHATUIA, TEOPUIA U 3aKOHOB, YMEHWe AenaTtb
BbIBOZbl HA OCHOBAHMM NONYYEHHbIX Pe3yNbTaToB;

YMeHVe BblAeNATb CyWeCTBEHHble MNPU3HAKM BUPYCOB, KAETOK MNPOKAPMOT W 3YKAPMOT,
OLHOKNETOYHbIX M MHOFOKNETOYHbIX OPraHM3MoB, OCOBEHHOCTM npoueccoB: ObMeHa BewecTs U
npeBpalLeHMA 3SHeprMn B KneTke, (GOTOCMHTE3a, MIACTUYECKOTO W 3HepreTMyeckoro obmeHa,
XeMOCUHTe3a, MMUTO3a, MelN03a, OMNJ0AOTBOPEHUA, PA3MHOMKEHUA, WHOMBUAYANIbHOTO Pa3BUTUA
opraHu3ama (oHToreHes);

YMEHWE NPUMEHATb NOJyYEHHbIE 3HAHWUA ANA 06 BACHEHNA BUONOTMYECKMX NPOLLECCOB U ABNEHUN,
ANA NPUHATUA NPaKTUYECKUX PELLUEHUI B NOBCEAHEBHOM XU3HU C Lenbto obecneyeHna 6esonacHOCTM
CBOEro 340p0BbA M 340P0OBbA OKPYMXKAKOWMX Ntoaen, cobnogeHna HOPM rPamoTHOro NoBegeHuA B
OKpy)Katowen npupogHOM cpepe, MNOHMMAHME HeobxoAMMOCTM UCNONb30BAHWUA  OOCTUNKEHUN
COBpPEMEHHOMN BUOSIOrMK U BUOTEXHONOTUI AN PALMOHANBHOIO NPUPOAONO/Ib30BaAHMS;

YMeHMe peLlaTb 3/1eMeHTAapPHble reHeTUYeCKne 3a4adn Ha MOHO- U AUTMBpPUAHOE CKpelmBaHue,
CUENNEHHOEe HacnefoBaHWE, COCTABAATb CXEMbl MOHOFMOPUAHOIO CKpEeWwMBaHMA ANA NpefcKasaHuA
HacneA0BaHMA NPU3HAKOB Y OPraHNM3MOB;

YMEHWE KPUTUYECKM OLEHMBATL W  WHTEPNpeTUpoBaTb MHOOPMALMIO  BUONOTrMYECKOro
COAEPKAHUA, BKAIOYAOLWYO NCEBAOHAYYHbIE 3HAHWUA U3 PA3/IMYHbBIX MCTOYHWUKOB (CpeacTBAa MAcCOBOM
MHGOPMALMM, HAYYHO-NONYNAPHbIE MaTepuanbl), STUYECKME acneKTbl COBPEMEHHbIX UCCAea0BaHUA B
6uonornn, megmumnHe, bnotexHonorum;

CcPOPMMPOBAHHOCTb 3HAHWUIM O MecTe U Poan BUONOrMK B CUCTEME HAYYHOTO 3HAHMA eCTEeCTBEHHbIX
HayK, B (OPMMPOBAHMM COBPEMEHHOMN ECTECTBEHHO-HAYYHOM KapTMHbI MMpPA M Hay4yHOro
MWPOBO33PEHMUA, O BKNAAE POCCUNCKUX U 3apybeXkHbiX Y4YEHbIX-OMOM0roB B pasBuTUE BMoNOrUM,
bYHKUMOHANbHOM rPamMOTHOCTU YENNOBEKA A/1A PELLEHUSA KU3HEHHbIX 334aY;

YMEHMWE pPacKpbiBaTb COAEP!KaHME OMONOrMYECKUX TEPMMHOB W MOHATUW: BUA, MONynaumA,
reHopoHZ, 3BOAOUMA, ABMXKYWME cunbl (dakTopbl) 3BOAOLMK, MPUCNOCOBNEHHOCTb OpPraHM3MOB,
BMA006pa3oBaHMe, sKoornyeckme GpakTopbl, IKOCUCTEMA, MPOAYLLEHTbI, KOHCYMEHTbI, PeayLLeHTbl, LLenu
NUTaHKUA, 3KONOTMYECKasa NMpamuaa, bmoreoueHos, buocdepa;

yMeHWe u3naratb 6uonornyeckne Teopun (3BoatOUMOHHAA Teopua Y. [JapBUHA, CUHTETMYECKan
TEeopuA 3BOJIOLMK), 3aKOHbI M 3aKOHOMEPHOCTU (3apogbiwesoro cxoactsa K. M. Bapa, yepenoBaHua
rnaBHbIX HanpaBneHui u nytei sasonoumm A. H. CeBepuoBa, yueHusa o buocdepe B. N. BepHaackoro),
onpeaenATb rpaHuLbl UX NPUMEHUMOCTM K }KUBbIM CUCTEMAM;

YMEHWe BbIAENATb CYLWECTBEHHbIEe MPU3HAKU CTpOoeHusa 6uonornyecknx o6bEKTOB: BUAOB,
nonynAuui, NPoAyLEHTOB, KOHCYMEHTOB, peayueHToB, HuoreoueHo30B M 3KOCUCTEM, OCOBEHHOCTM
NPOLLEeCCOB:  HAcNeACTBEHHOM  M3MEHYMBOCTM,  eCcTecTBEHHOro  oTtbopa, BMA006pPa30BaHUSA,
NPUCNOCOBNEHHOCTU OPraHM3MOB, AEUCTBUA 3KONOrMYECKUX (PaKTOPOB Ha OpraHM3mMbl, NepeHoca
BELLECTB W MNOTOKA 3HEPrMM B 3IKOCUCTEMAX, AHTPOMOreHHbIX WM3MEHEHUM B 3IKOCUCTEMAX CBOEM
MECTHOCTH, KPYroBOpOTa BELLECTB U HUOreoXmmmyeckmx LMKNOB B brnocoepe;

YMeHMEe NPUMEHATb NOyYeHHble 3HaHMA AN 06bACHEHNA BUONOrMYECKMX NPOLECCOB U ABNEHUN,
ANA NPUHATUA NPaKTUYECKUX PELUEeHUI B NOBCEAHEBHOM XU3HU C Lenblo obecnevyeHna 6esonacHOCTH
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CBOEro 340pOBbs W 340POBbA OKPYMKaOLWMX Ntoaei, cobniogeHUs HOPM FPaMOTHOrO MOBeAEeHMA B
OKpY)Kalolwen npupoaHoi cpede, MOHUMaHWE HeobXOAMMOCTM MCMNONb30BaHUA  AOCTUNKEHUI
COBPEMEHHOM BUoNorMn ANs paumoHaabHOro NPUPOLONOAb30BaHUS;

yMeHMWe peLaTb 31eMeHTapHble BMoNOrMYecKme 3aaum, COCTaBAATb CXEMbI NEPEHOCA BELLECTB U
3Heprumn B akocuctemax (Lenu nutaHus);

yMeHWe co3aaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobueHnn, 060bwan 6uonormyeckyto
MHPOPMaALMIO U3 HECKONIbKUX UCTOYHUKOB, IPAaMOTHO MCMO/b30BaTb MOHATUIHBIN annapaT 6uosioruu.

dopmupyemble KomnetTeHLUU

OK 10. Wcnonb3oBaTb B NpodeccMoHaNbHOW AeATeNbHOCTM YMEHMA W 3HAHWA, MNOJyYeHHble
obyyaroLwmmmca B Xxoge 0CBOeHUA y4ebHbIX NpegMeToB B COOTBETCTBUM C

1.4. PekomeHAayemMmoe KOIMYECTBO YacoB HA OCBOEHUE NPOrpaMmMbl AUCLUNAUHDBI BK/IOYAET Yacbl:
O6bem pabouyein nporpammbl — 72 Yyaca

B TOom umncne:

NeKumMn U ypoku -36 yacos

camocToaTenbHasA paboTa -36 Yacos.

2.CTPYKTYPA U COOAEPXAHUE YYEBHOIO NPEAMETA

2.1 O6bem yuebHOro npeamera u Buabl yueb6Hoi pabotbl

Buga, yuebHolt paboTbl O6bem yacos
06bem paboueit nporpammbl 72
B TOM YMC/ie Yachbl:

- 06a3aTenbHOM YacTn 06pa3oBaTeNbHON NPOrPaMMbl 72

- BApMaTMBHOM YacT o6pasoBaTeibHOM NPOrpammbl 0

YuebHasa HarpysKka obyualoweroca B pabote ¢ npenogasatenem | 36
(Bcero)

B TOM YUcne:

- TeOpeTMYeCKMe 1 NPaKTUYECKMe 3aHATUA (NeKLMn, yPoKK) 31

- Npo¢deccMoHaNbHO OPUEHTUPOBAHHbIE 3aHATUA 3

- KOHTPOJIbHblE PaboThbI 2
CamocroaTtenbHasa paboTta obyuatoweroca (Bcero) 36
B TOM uncne:

- camocToATeNbHan paboTa Hag KypcoBol paboToli (NpoekTom) -
- BbINOZIHEHWE UHAMBUAYANBHOIO MPOEKTa -
- UHble BMAbl CAMOCTOATEIbHOM PaboTbl 36

WtoroBas atrectauuna B popme andppepeHuMpoBaHHOro 3aueta BO 2 cemecTpe
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2.2. CopeprkaHue yyebHoro npegmera

Tema 1. buonorua Kak Hayka.

Buonorma Kak Hayka. CBA3b 6Ouonormm ¢ oOOWECTBEHHbIMW, TEXHUYECKUMU W  OPYrMMU
€CTeCTBEeHHbIMM HayKamu, dunocodueit, STUKON, 3CTETUKOMN M NpaBoM. Posb 6uonornmn B popmmposaHmum
COBPEMEHHOM HayYHOW KapTuHbI MMpa. CucTema BUONOTMYECKUX HAYK.

MeToabl MO3HAHWA KMBOM Npupoabl (HabnogeHWe, 3KCNEPUMEHT, OMUCAHWE, WU3MEpPEeEHWe,
KnaccuduKkaums, MoLennmpoBaHue, CTaTUCTUYecKan obpaboTKa AaHHbIX).

NabopaTtopHble u NnpakTU4eckue paborbi:

MpaKTnyeckaa pabota «Mcnonb3oBaHWe Pa3/IMYHbIX METOLOB MPU U3y4YeHUU BUMONOrMYecKux
06BEKTOBY.

Tema 2. }uBble cuctembl U1 UX OpraHu3aLmA.

Husble cuctembl (Buocuctembl) Kak npeameT mlydyeHua Guonornn. OTANYME KUBbIX CUCTEM OT
HeopraHMYecKom Npmpoapl.

CsorictBa Buocuctem M ux pasHoobpasue. YpOBHM OpraHM3aumMm BUOCUCTEM: MONEKYAAPHDIN,
KNEeTOYHbIN, TKaHeBbIN, OpraHU3MEHHbIN, nonyasaunMoOHHO-BUA0BOMN, 3KOCUCTEMHbIN
(bnoreoueHoTHMYECKNIM), BUOCPHEPHBIN.

Tema 3. XumunuecKknii coctaB U CTPOEHUE KNETKM.

XMMUYECKUIM COCTAB KNETKU. XMMUYECKME INEMEHTbI: MAaKPO3/1IeMEHTbI, MUKpPO3nemeHTbl. Boga n
MWHepasibHble BeLLecTsa.

®yHKUMM BOAbI M MMHEpPA/bHbIX BELLECTB B KneTke. MNoaaepxaHne ocmoTnyeckoro banaHca.

benkn. CoctaB M cTpoeHne 6enkoB. AMUHOKMCAOTbI — MoOHOMepbl 6enkoB. HesameHumble
3aMeHMMble AaMWHOKUCAOTbl. AMWMHOKUCIOTHbIN COCTaB. YPOBHU CTPYKTYpbl OENKOBOW MONEKy/bI
(nepBuYHan, BTOPUYHAA, TPETUYHAA M YeTBEpPTMYHaA CTPYKTypa). Xmmuyeckme csolictBa benkos.
Buonornyeckne ¢pyHkLMn 6enkos.

depmeHTbl — Bronormyeckme Katanmsatopbl. CTpoeHMe depmMeHTa: akTUBHbIN LLEHTpP, cybcTpaTHan
cneundunyHocTb. KopepmeHTbl. BUTamuHbl. OTAMYNA GepMeHTOB OT HEOPraHMYECKUX KaTaIn3aTopoB..

Yrnesoabl: MoOHOcaxapuabl (riokosa, pubosa u pesokcmpmbosa), Aucaxapuabl (caxaposa,
NAKTO3a) M Noancaxapuapl (Kpaxman, rNKOreH, Lenntonosa). buonormyeckme GyHKUMM yrneBoaos.

Nnnunabl: Tpurnnuepuasl, ¢ocdonmnuabl, crepouapl. MmapodunbHo-rMapodPobHble CBOKMCTBA.
Buonornyeckune pyHKunm nunnpos. CpasHeHMe yrneBogos, 6€1K0B M INNUAO0B KaK UCTOYHUKOB SHEPTUN.

HykneunHosble kucnotbl: JHK n PHK. HykneoTnabl — MOHOMEpPbI HYK/1IEMHOBBIX KUCAOT. CTpoeHue U
$yHKUMM AHK. CtpoeHue un ¢pyHKkumm PHK. Buapl PHK. AT®: ctpoeHne n pyHKUUN.

UuTonorna — Hayka o KneTtke. KneToyHas Teopua — npumMmep B3aMmoaencTBuns naei n Gaktos B
Hay4YHOM NO3HaHMWN. MeToAbl N3yYEeHUA KNETKMU.

Knetka Kak UenocTHaa XuBaAa cuctema. Obwme npu3HaAKM KAETOK: 3aMKHYTas HapyKHas
membpaHa, monekynbl HK Kak reHeTUYeCKnin annapat, cuctema cuHTesa beska.

Tunbl KNETOK: 3yKapMoTUYecKaa u NpokapmoTuyeckan. OcobeHHOCTU CTPOEHMA NPOKAPUOTUYECKOMN
KneTkn. KnetouHaa cTeHka 6akTepuit. CTpoeHWe 3yKapuOTUYECKOW KaeTKU. OCHOBHble OTANYMA
PacTUTENbHOM, }KMBOTHOM U TPUBHOMN KNETKM.

MoBEPXHOCTHbIE CTPYKTYpPbl KNETOK — KNETOYHAA CTEeHKa, [/IMKOKA/NIMKC, WX GYHKUMW.
MnasmaTuyeckan membpaHa, eé ceolictea N GyHKUKMK. LiuTonnasma u eé€ opraHomgbl. OagHoMeMbpaHHble
opraHounabl kneTtku: IMC, annapat [onbaXn, nuMs3ocombl. [1oNyaBTOHOMHbIE OpraHoOuAbl KAETKU:
MWTOXOHAPWK, NAAcTUAbI. [poncxoKageHme MUTOXOHAPUIM 1 naactua. Buabl nnactng. HemembpaHHblie
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opraHouabl KNeTKU: puBOCOMBI, KNETOYHLIN LEHTP, LEHTPUONU, PECHUYKK, XKIYTUKKU. PyHKUMMK
OpPraHOUZOB K/ETKW. BKAtoueHus.

AOpo — perynaTopHbln UeHTP KaeTku. CTpoeHue agpa: agepHaa ob6oso04Ka, Kapuonnasma,
XPOMaTUH, A4PbILKO. XPOMOCOMbI.

TpaHcnopT BeLecTB B KAeTKe.

NabopaTtopHbie U NpakTUYeckue paborbi:

NabopaTopHasa pabota «M3yyeHWe CTPOEHMA KNETOK PACTEHWUN, XMBOTHbIX M BaKkTepui nop
MMKPOCKOMOM Ha rOTOBbIX MUKpOMNpenapaTax U UX ONncaHue».

Tema 4. XnsHepeateNnbHOCTb KNETKM.

O6bmeH Belects, nan metabonmsm. Accummnauuma (naactMyeckuii obmeH) n aMccummnauma
(3HepreTnyeckunit obmeH) — gBe CTOPOHbI €4MHOIO Npouecca MeTaboansama. Ponb 3aKOHOB COXPaHEHUSA
BELLECTB M SHEPTUM B NOHMMaHMM MeTabonunsma.

Tunbl obmeHa BelecTB: aBTOTPODHbIN U reTepoTpodHbIN. Ponb pepmeHTOB B 06MEHE BeLLECTB U
npespaLLeHnn SIHEPTUUN B KNETKe.

doTtocmHTes. CBeToBasa 1 TemHoBas ¢asbl GpoTocMHTe3a. Peakummn dpotocuHTesa. IdPEKTUBHOCTD
¢doTocnHTE3a. 3HaYeHMe GOTOCUHTE3A AN XKM3HM Ha 3emne. BanaHue ycnosuit cpebl Ha GOTOCUHTES U
CNocobbl NOBbIWEHUA ero NPOAYKTUBHOCTU Y KyNbTYPHbIX PacTEHUN.

XemocuHTe3. XeMocHHTe3npytowme 6aktepmm. 3HaueHne XeMOCUHTE3a A1 }KU3HU Ha 3emne.

dHepreTnyeckmi obmeH B KneTke. PacwenneHve BewecTs, BblgeNE€HUE U AKKYMY/IMPOBAHUE
3Heprum B KNeTKe. ITanbl aHepreTuyeckoro obmeHa. Munkonms. bpoxkeHne u ero sugbl. KucnopogHoe
OKWUCNIEHMEe, WAW  KneTouyHoe AbixaHue. OkucautenoHoe dochopunmposaHune. 3IbEKTUBHOCTb
aHepreTnyeckoro obmeHa.

PeakumMn maTpuyHOro cuHtesa. MeHeTMyeckaa MHpopmaumsa n OJHK. Peanvsauma reHeTnyecko
MHbOPMaUMKM B KneTKke. NeHeTUYECKMI Kog, U ero CBOMCTBA. TPAHCKPUNLMA — MATPUYHbIN cuHTe3 PHK.
TpaHcnauma — 6uocmHTes 6enka. dTanbl TpaHcaauuun. KoagmposaHme amMMHOKUCAOT. Ponb pubocom B
6uocuHTese 6enka.

HeknetouHble ¢opmMbl KM3HU — BUpYCbl. NcTopua oTKpbiTua Bupycos (A. W. MBaHOBCKWi).
OcobeHHOCTM CTPOEHMA U KU3HEHHOTO LIMKNA BUPYCOB. bakTepmnodarn. bonesHn pacTeHUn, }KMBOTHbIX U
YyesioBeKa, Bbi3blBaemble BUpycamu. Bupyc ummyHoaedumumnta yenoseka (BUY) — so3byautens CMNUAda.
ObpaTHaa TpaHCKpUNuMA, peBepTasa M WHTerpasa. [MpodunaktUKa pacnpocTpaHeHUA BUPYCHbIX
3aboneBaHui.

Tema 5. PasmHoXKeHue n uHansuayanbHoe passuTne OpraHM3ImMosB.

KNeTouHbI LMKA, NN }KUSHEHHDBIN LKA KneTku. MHTepdasza n mmntos. Mpouecchl, NpoTeKaoLme B
nHTepdase. Pennmkauma — peakuma matpuyHoro cuHtesa [AHK. CTpoeHne Xxpomocom. XpOMOCOMHbIN
Habop — KapuoTun. AnnaonaHbIn 1 ranJonaHbIN XPOMOCOMHble Habopbl. XpomaTtuapl. Llutonornyeckme
OCHOBbI PAa3MHOXEHUA U UHOMBUAYA/ILHOIO PA3BUTMUA OPraHU3MOB.

OdeneHune kneTkm —mnTo3. Ctagmm mutosa. lNpoueccol, nponcxoaaLime Ha pasHbIX CTaANAX MUTO3A.
Buonormnyeckunin cmbich mmTosa.

Mporpammupyemas rubenb KNeTkn — anonTos.

®opMbl pasMHOXKeHUA opraHusmoB: Hecnonoe u nonosoe. Buabl 6ecnonoro pasmHoOXKeHMA:
AeneHve HaaBoe, MOYKOBAaHWE OOHO- W  MHOTOKNETOYHbIX, crnopoobpa3oBaHuWe, BereTaTMBHOE
pasmHoxeHue. MIcKycCTBEHHOE KNOHUPOBAHME OPraHM3MOB, €ro 3HaYeHue Aaa cenekumu.

Monosoe pa3mMHOXKeHMe, ero oTnyma ot becnonoro.

Meltio3. Ctagmmn menosa. lMpoueccol, nponucxogdAilme Ha CTaamax menosa. NosegeHne XxpOMOCOM B
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menose. KpoccmHrosep. BMonormyecknin CMbica 1 3HaYeHMe merosa.

fameToreHes — npouecc 06pa3oBaHUA MONOBbLIX KAETOK Yy XMBOTHbIX. [losioBble Kenesbl:
CEMEHHUKU U ANYHUKN. OBpa3oBaHMe 1 pa3BUTHE MOJIOBbIX KIETOK — FaMeT (cnepmaTto3oua, AlLEeKNeTKa)
— cnepmatoreHes u oBoreHe3. 0Ocob6eHHOCTM CTPoeHMA ANWLEKNEeTOK W CcnepmaTto3ouaos.
OnnopoteBopeHue. MNapTeHoreHes.

NHamBuayanbHoe passBuTue (oHTOoreHes). ImOpuMoHanbHoe passBuTUE (3mbpuoreHes). ITanbl
3MBpPMOHANbHOIO Pa3BUTUA Y MO3BOHOYHbLIX MBOTHbIX: APOONEHMe, racTpynauMa, opraHoreHes.
MocTambpuoHanbHoe pasBuTMe. Tunbl MNOCTIMOPUOHANIBHOIO  PasBUTMA: MNpPAMOE, Henpamoe
(nMunHouHOE). BnnaHme cpeabl Ha pa3BUTUE OPraHNM3MoB, GaKTopbl, CNOCOOHbIE Bbi3biBaTb BPOXKAEHHbIE
ypoacTsa.

Poct u passButMe pacTteHMin. OHTOreHe3 LBETKOBOrO PacCTeHMA: CTPOEHWE CEeMEeHU, CTaauu
pasBuTHA.

NabopartopHble u NnpakTUYecKkue paboTbi:

NabopatopHaa pabota No 4. «M3yyeHMe CTPOEHMSA MOMOBbIX KAETOK Ha rOTOBbIX
MUWKpOMpenapaTax».

Tema 6. HacnheacTBeHHOCTb U USMEHUYMBOCTb OPraHU3MOB.

MNpeameT 1 3aZa4n reHeTUKU. icTopusa pasBuUTUA reHeTUKU. Ponb umtonornm n ambpuonorum s
CTaHOBJIEHUN TEHETUKU. BKNagd pOCCUMCKUX U 3apybeXkHbiX YYEHbIX B pa3sBUTUE reHeTUKU. MeToabl
reHeTUKN  (rMbpuaonornyeckmii, UMTOTEHETUYECKUN, MONEKYNspHO-reHeTudeckuin). OCHOBHble
reHeTUYeCcKne NoHATMA. FeHeTUYEeCKaa CMMBOIMKA, NCNOb3yeMAn B CXEMAX CKPeLLLMBaHWUIA.

3aKOHOMEpPHOCTU HacnefoBaHWA MPU3HAKOB, yCcTaHoBAeHHble . MeHgenem. MoHormbpuaHoe
CKpelwmBaHue. 3aKoH egnmHo-06pasuna rmbpumaoBs NnepBoro nokoneHusa. Npasmnao 4OMMHUPOBAHMA. 3aKOH
pacllen/ieHnsa NpusHakoB. M'mnoTtesa YncToTbl ramet. MosHOEe M HEeNnoJIHoe AOMUHUPOBAHME.

AnrnbpunaHoe CKpeLlMBaHMe. 3aKoH He3aBMCUMOTO Hac/sea0BaHUsA NPWU3HAKOB.
LMToreHeTMYeCkMe OCHOBbI  AUTMOPUAHOIO  CKPEWMBaHMA. AHanusMpyloulee CKpeliMBaHue.
Ncnonb3oBaHWe aHaNM3NPYIOLWLErO CKpPeLLMBaHNA Ans onpeaeneHua reHoTmna ocobu.

CuenseHHoe HacnegoBaHMe npusHakoB. PaboTta T. MopraHa no cuenieHHOMYy Hac/nenoBaHUIO
reHoB. HapylueHue cuenseHuna reHoB B pe3y/ibTaTe KPOCCUHIoBepa.

XpomMmocomHas Teopma HacNeaCcTBEHHOCTU. [eHeTUYecKue KapTbl.

leHeTMKa nona. XpPOMOCOMHOE onpeaeseHne nosa. AyTocomMbl UM MO/0OBblE XPOMOCOMbI.
foMmorameTHble U reTeporameTHble OpraHn3mbl. HacneaoBaHMe NPU3HAKOB, CLEMN/IEHHBIX C MO/IOM.

M3meHUnBOCTb. Buabl M3MEHYMBOCTU: HeHacneACTBEHHAnA M HacneacTBeHHas. Posb cpeapl B
HeHacneaCTBEHHOM N3MEHUYNBOCTU. XapaKTepucTuKa moandUKaLMOHHOM N3MEHUYNBOCTU.
BapuauMoHHbIA pag U BapuauuMoOHHasa KpuBaa. Hopma peakuuu npusHaka. KosanuyecTBeHHble W
KayeCTBEHHbIE MPU3HAKM U X HOpPMA peaKkuunmn. CeolicTBa MOANDUKALMOHHON N3MEHUYMBOCTY.

HacnepacreeHHas, MM reHOTUNMYECKan, U3SMEHYNBOCTb. KomBnHaTUBHaA n3meH4YMBOCTb. Melios n
No/s0BOM Mpouecc — OCHOBA KOMOWHATMBHOM WM3MEHYMBOCTU. MyTauMOHHAA W3MEHYMBOCTb.
Knaccndumkauma myTaumn: reHHble, XPOMOCOMHbIE, TFE€HOMHble. YacToTa M NPUYMHBI  MyTaLMi.
MyTareHHble ¢paKTOpbl. 3aKOH FOMONIOFMYECKUX PALOB B HacnenCTBEHHOM nameH4ymsoctu H. U. Basmnoga.

BHespepHaa HacneacTBEHHOCTb M USMEHYMBOCTD.

leHeTMKa 4yenoseKa. HKapumotmn 4enoseka. OCHOBHble MeToAbl TEHEeTUKM 4YesioBeKa:
reHeasiorMyeckmin, 61M3HELOBbLIN, LUUTOrEHETUYECKUIM, BUOXMMUYECKUN, MOJSIEKYNAPHO-TEHETUYECKUIA.
CoBpemeHHoOe onpeaeneHue reHoTuna: NoSIHOreHOMHOE CEKBEHWPOBAHWE, FEHOTUNMPOBAHUE, B TOM
yncne ¢ nomolubto MUP-aHanm3sa. HacneacteseHHble 3a60neBaHMA YenoBEKa: reHHble 601e3HM, 60ne3HU
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C Hac/NeACTBEHHOW NPeapacnoNoKeHHOCTbIO, XPOMOCOMHble 6one3Hn. ComaTnyeckne n reHepaTMBHbIE
MyTaumn. CTBONIOBbIE KNeTKKU. MpUHUMNbI 340p0BOro 06pasa KU3HWU, ANATHOCTUKKU, NPOPUNAKTUKKN U
NeyeHnA reHeTUYecknx bonesHen. MeauKo-reHeTM4ECKOe KOHCYIbTUPOBaHMeE. 3HaYeHMe MeANLMHCKOM
reHeTUKM B NpeAoTBPALLEHUM U NEYEHUM TeHETUYECKNX 3aboneBaHNIM YenoBekKa.

NabopartopHble u NnpakTUYeckue paboTbi:

NabopatopHaa paboTta  «M3yyeHne  MoAUPUKALMOHHOM  U3MEHUYMBOCTM, MOCTPOEHME
BapMaLMOHHOIo pAga 1 BapUaLMOHHON KPUBOM Y.

NabopaTtopHan paboTa «AHanAn3 MmyTauuit y 4po3odunbl Ha rOTOBbIX MUKpONpenapaTax».

MpakTnyeckan pabota Ne 2. «CocTaB/ieHNe 1 aHaAM3 POAOC/IOBHbIX YE/IOBEKa».

Tema 7. CeneKuusa opraHnamos. OCHOBbl 6UOTEXHONOTUN.

CeneKkuma Kak HayKa 1 npouecc. 3aporKaeHme cenekumm n gomectmkauma. Yuenue H. L. Basunosa
O UEHTpax MNPOMUCXOXKAEHUS W MHOroobpasma Ky/nbTypHbIX pacTeHui. LeHTpbl npoucxoxaeHua
AOMaLLHUX XMBOTHbIX. COpT, Nopoaa, WTamm.

CoBpemeHHble MeToAbl cenekunun. MaccoBbl U MHANBUAYAbHbIM OTOOPbI B CENEKUMU PaCTEHUN
M KMBOTHbIX. OLEeHKa 3KcTepbepa. bAN3KOpoACTBEHHOE CKpelinBaHMe — MHBpUAMHE. Yuctaa AnHuA.
CKpewuBaHMe YUCTbIX NUHWUIA. TeTepo3nc, unm rmbpuaHaa cuna. HepoacTtBeHHOe CKpewmBaHue —
ayTépmpgmHr. OTaanéHHas rmbpuamsauma M eé ycnexu. MCKYcCTBEHHbIM MyTareHe3 M MoJyYyeHue
NoANNAONAOB. [JOCTUMKEHNA CENEKLNN PACTEHWNI, }KMBOTHbIX U MUKPOOPraHU3MOB.

buoTtexHonorMa Kak oTpacab npou3sBoacTsa. [eHHaa MHXeHepuAa. ITanbl  CO34aHMA
pekombuHaHTHON AHK 1 TpaHcreHHbIx opraHnamoB. KnetouyHas WHXKeHepus. KneTouHblie KyabTypbl.
MWKpPOKNOHaNbHOE pPa3MHOXeHne pacTeHun. KnoHuposaHue BbICOKONPOAYKTUBHbIX
Ce/IbCKOX03ANCTBEHHbIX OPraHM3MoOB. DKOJIOTMYECKME U 3TUYecKue npobnaembl. TMO — reHeTMYecKu
MoaAndULMPOBaHHbIE OPraHU3MbI.

NabopaTopHbie U NpakTUueckue paborbl:

IKcKypcmAa «OCHOBHble MeTOoAbl W [AOCTUMKEHMA CeNeKUMU PacTeHUA M KUBOTHbIX (Ha
CeNEKUMOHHYIO CTaHUMIO, NIEMEHHYIO hepMy, COPTOUCNbITAaTE/IbHbIN YY4acTOK, B TEMIMYHOE XO3AMCTBO,
nabopaTopuio arpoyHUBEPCUTETA UAN HAYYHOTO LeHTPa)».

Tema 1. dBonOLMOHHAA Buonorua.

MpeanocbiNKM BO3HUKHOBEHWA 3BONIOLMOHHOM TEOPUU. IBONIOLMOHHAA Teopma U eé mMecTo B
6uonorun. BamaHme sBontOUMOHHOM TEOPUN Ha pasBUTUE BUONOTMK U APYTUX HAYK.

CeBupetenbctsa 3sostounK. laneoHToNOrMYECKMe: NOCNeA0BaTENbHOCTb MOABNEHWUA BUAOB B
Na/sIeOHTONI0TMYECKOM NeTonucK, nepexogHble popmbl. Buoreorpadpuyeckune: cxoacTso 1 pasnmume payH
n G1op MaTepMKOB U OCTPOBOB.

dmbpuonornyeckne: CxoACTBa W  pPasAnuMA  3MOPUOHOB pPasHbIX BUAOB MO3BOHOYHbIX.
CpaBHUTENIbHO-aHAaTOMUYECKME: TOMOIOTUYHbIE, aHANOTMYHble, PYAMMEHTApPHbIE OpraHbl, aTaBu3mbl.
MonekynapHo-bMoxmmmyeckme:  CXOACTBO ~ MEXaHW3MOB  HACNeACTBEHHOCTM M OCHOBHbIX
MeTabonnyecknx nyTen y BCeEX OPraHnM3mosB.

JBontounoHHaa Teopua Y. JapsuHa. NpegnocbiiKM BO3SHUKHOBEHMA AapBuMHM3MA. [dsuiKylime
CuAbl 3BOMOLMKM BMAOB MO [dapBWHY (M3ObITOYHOE Pa3sMHOMKEHME MPWU OrPAHUYEHHOCTM PECYpCoB,
HeonpeaenéHHasa N3MeHYMBOCTb, Hopbba 3a cylecTBOBaHMeE, eCTeCTBEHHbIN O0THOP).

CuHTeTuYeckas Teopusa asooumn (CTI) 1 e€ OCHOBHbIE MONOXKEHMUA.
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MuKpoasontouua. lNMonynAauma Kak eauHULA BUAA U 3BONOLUN.

Osuxkywme cunbl (pakTopbl) 3BOAOUMKM BUAOB B npupose. MyTauMOHHbIM npouecc W
KOMOBMHATUBHAA M3MEHYMBOCTb. MONYNALMOHHbIE BONHbI U Apeid reHoB. M3onauma n murpaums.

EcTecTBeHHbI 0TOOP — HanpasaaWMn pakTop asoaLUUK. Popmbl ecTecTBEHHOTO oTHbopa.

MpUcnocobneHHOCTb OPraHM3MOB KaK pe3ynbTaT 3sontoumun. Mpumepbl npucnocobneHnn y
opraHuamos. Apomopdosbl U MANO-aganTaumu.

Buag wn BupgoobpasosaHume. Kputepun Buga. OcHOBHble $opmbl  BMAO0OPA30BAHUA:
reorpaduyeckoe, 3Ko0rM4ecKoe.

Makpoasontounsa. Popmbl  3BonoumK:  dUNETUYECKAs, AMBEPreHTHas, KOHBEpPreHTHas,
napannenbHan. HeobpaTMmocTb 3BOAOLMMN.

MpoucxoxaeHne OT HecneuvannsnpoBaHHbIX MNpeaKoB. [porpeccupyrowan crneumanmsaums.
AganTuBHas paguaums.

NabopaTtopHasa paboTa Ne 1. «CpaBHeHWE BMAOB NO MOPPONOrMYECKOMY KPUTEPUION.

NabopaTtopHasa pabota N2 2. «OnucaHne NpmucnocobAeHHOCTM OpraHM3ma U e€é OTHOCUTENbHOro
XapaKrepan.

Tema 2. Bo3HUKHOBEHME U pa3BUTUE XKU3HU Ha 3emne.

[oHay4YHble NpeACcTaBAEHNSA O 3aPOXKAEHUM KU3HU. HayyHble rMnoTe3bl BOSHMKHOBEHWUA KMU3HM HA
3emne: abrnoreHes n NnaHcnepMua. Xummn4yeckas 3soaouma. ABMOreHHbIM CMHTE3 OPraHMYeCKUX BeLLecTB
N3 HeopPraHUYeCKMX. IKCNepmMmMeHTaIbHOe NOATBEPKAEHME XMMUYECKON 3BONOLMN. HavanbHble 3Tanbl
buonornyeckoit 3ssontoumn. Iunotesa PHK-mupa. PopmupoBaHne MemMBpaHHbIX CTPYKTYp MU
BO3HMKHOBEHME NPOTOKNETKN. [lepBble KNeTKU U nx 3BonoLmA. POPMUPOBAHME OCHOBHbIX FPYMNM KUBbIX
OpPraHMU3MoB.

Pa3BuTME }KM3HKU Ha 3emne no spam u nepmnogam. Katapxen. Apxeiickaa U NpoTepo30iCKas 3pbl.
Maneosoickaa 3pa U €€ nepuoabl: KEMOPUNCKUN, OPAOBUKCKUN, CUYPUNCKUIA, OEBOHCKWUM,
KaMeHHOYrOJ/1bHbIM, NEPMCKUNA.

Me3o30/icKada spa 1 eé nepnoapl: TPMACOBbIM, FOPCKUIA, MENOBOIA.

KanHo30McKan apa 1 e€ nepmnosbl: NaneoreHoBbIN, HEOreHOBbIA, AHTPOMNOreHOBbIN.

XapaKTepucTMKa KAMmaTa W reosiormyeckux npoueccoB. OCHOBHble 3Tanbl  3BOOLUM
PacTUTENbHOTO W KMBOTHOrO mMMpa. Apomopdo3sbl y PaCcTEHUIN U XKMBOTHbIX. [loABNeHMe, pacuBeT u
BbIMMpPAHME FPyNn KMBbIX OPraHM3MOB.

Cuctema opraHMYecKoro MMpa Kak oTparkeHue 3Bostoumm. OCHOBHblE CMCTEMATUYECKME TPYNMbl
OPraHMU3MoB.

dBo/oUMA YenoBeKa. AHTPOMOAOIMA KaK HayKa. PasBuTue npeactaBAeHUMn O MPOUCXOXKAEHUM
yenoseka. MeToabl M3y4eHUA aHTponoreHesa. CxoACTBa WM Pas3/IMUMA  YENOBEKA U XUBOTHbIX.
CucTemaTMUEeCcKoe MOoJIOXKEHMeE YeoBeKa.

Asuywme cunbl (Ppaktopbl) aHTponoreHesa. HacneacTBeHHaa M3MEHYMBOCTb M €CTECTBEHHbIN
oT6op. O6LecTBEHHbI 06pa3 KMU3HW, U3FOTOBAEHME OPYANI TPYAA, MbllIEHWNE, peYb.

OcCHOBHblE CTaAnW W BETBM 3BOJIIOLMWN YesIOBEKA: aBCTPAsIoNUTEKN, Yenosek ymenoiin, Yenosek
NPAMOXOAALNIM, YenoBeK HeaHAepTaNbCKU, YenoseKk pasymHbiA. HaxogKM MCKonNaemblX OCTaTKOB,
BPeMSs CyLLecTBOBaHWUSA, 061acTb pacnpocTpaHeHns, 06bEM ronoBHOro mo3ra, 0b6pas *K1sHu, opyams.

Yenoseyeckne pacbl. OCHOBHble OonblMe pacbl: eBponeonaHas (eBpasuiickan), Herpo-
aBCTpanouaHasn (3kBaTOpManbHasn), MOHro/IonaHasn (asmaTtcko-amepurKaHcKas). YepTbl
NpPUCNocobaeHHOCTN npeacTaBUTeNel YesloBeYeCKMX pac K YCNOBMAM CyuwlecTBoBaHMA. EAWMHCTBO
yenioBeyeckmx pac. Kputuka pacmsma.
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NabopaTtopHble u NnpakTU4eckue paborbi:

MpakTnyeckaa pabota No 1. «M3yyeHMe UCKONaembiX OCTATKOB PaCTEHWUIM U MKUBOTHbIX B
KONNEKLMAXY.

JKCKypcuA «DBONOLMA OPraHMYECcKoro mupa Ha 3emne» (B eCTeCTBEHHO-HayyHbl WAK
KpaeBegyecKkunin mysen).

Tema 3. OpraHusmbl U OKpy:KatoL,an cpega.

JKoNOrMAa KakK HayKa. 3agaum u pasgenbl skonorum. MeTtoabl 3KONOFMYECKUX UCCNenoBaHUMN.
JKoNornyeckoe MMpPoBO33peHME COBPEMEHHOTO YeI0BEKA.

Cpegapbl obuTaHua OpPraHNU3MoB: BOAHaA, Ha3eMHO-BO34yLUHas, NnoYBeHHas,
BHYTPMOpPraHM3MeHHas.

dkonornyeckne  dakTopbl. Knaccudumkauma  sKonormyeckmx  pakTopoB:  abuoTuyeckue,
6MOoTUYECKNE N aHTPONOreHHble. [leMcTBME IKONOrNYECKNX PAaKTOPOB HAa OPraHU3MbI.

AbunoTtuyeckne ¢akTopbl: CBET, TemnepaTypa, BAaKHOCTb. PoTonepuoamsam. MpucnocobneHus
OpPraHM3MOoB K AencTemio abnoTnyecknx ¢paktopos. bMonormyeckme puTmel.

Buotnyeckme ¢akTopbl. Buabl OMOTUYECKUX B3aMMOAENCTBUMN: KOHKYPEHLUMA, XULLHUYECTBO,
cumbunos un ero ¢opmbl. Mapasmtuam, Koonepauus, MyTyanusm, KOMMEHCAAN3M (KBAapTMPAHCTBO,
HaxnebHmuyecTBo). AMeHcanusm, HenTpanusm. 3HavyeHne OMOTUYECKMX B3aMMOAEWNCTBUI  ANs
CYLLLECTBOBAHMA OPraHM3MOB B NPUPOAHbIX cO0bLecTBax.

JKoNOrnYyeckne xapakTepuUCTUKM nonynaumm. OCHOBHble MOKasaTenn NonyaAauMn: YUCNEHHOCTb,
NAOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaumna. AnHaMuKa YNCAEHHOCTU NONYAALUN N eé
perynayms.

NabopartopHble u NnpakTUYecKkue paboTbi:

NabopatopHana paborta No 3. «Mopdonormyeckme 0cobeHHOCTU pPacTEHUIM M3 pPasHbIX MecT
obutaHua».

Tema 4. CoobLiecTBa 1 3KONIOrMYecKue cuMcTtembl.

CoobuiectBo opraHnamoB — 6uoueHo3. CTpyKTypbl buoueHo3a: BMA0BaA, NPOCTPAHCTBEHHaA,
Tpodunyeckan (nuuwesan). Buabl-aommnHaHTbl. CBA3M B BMoueHose.

JKonoruyeckme cuctembl (akocuctembl). [MoHATME 06 3Kocucteme UM HuoreoueHose.
®PyYHKUMOHANbHbIE KOMMOHEHTbI 3KOCMUCTEMBI: MPOAYLIEHTbI, KOHCYMEHTbl, peayueHTbl. Kpyrosopot
BELLLeCTB M NOTOK 3HEPrum B aKocucteme. Tpodpuryeckne (nuwesble) ypoBHM sKocUcTeMbI. [nLLeBble Lenu
n cetn. OCHOBHble MNOKa3aTeNn 3KOCUCTEMbl: BMOMacca, NPOAYKUMA. IKONOrMYecKMe nuMpamuabl:
NPoAYKLUMN, YACNEHHOCTHN, Buomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb, CAMOPErynaALmMA, pasBuTHe.
CyKueccua.

MpupoaHble 3KOCUCTEMbBI. IJKOCUCTEMbI 03P M peKk. IKoCMcTeEMa XBOWMHOMO UM
LUMPOKOZIMCTBEHHOTO Neca.

AHTpoOMoreHHble  3KocucTeMbl.  Arpoakocuctembl. Ypboskocuctembl. buonormyeckoe m
X03ANCTBEHHOE 3HAYeHUe arposkocucTem n ypboakocmctem.

BuopasHoobpasme Kak ¢akTop YycToMuMBOCTM 3KocucTem. CoxpaHeHue 6uMonorMyeckoro
pa3Hoobpasua Ha 3emne.

YueHne B. WU. BepHaackoro o buocdepe. MpaHWLbl, cOCTaB U CTPyKTypa 6uocdepbl. Musoe
Bewectso M ero ¢pyHKumMn. OcobeHHoOCcTUM buocdepbl Kak rnobanbHON aKocuctembl. AuHamuyeckoe
paBHoBecue n obpaTHas cBa3b B buochepe.

KpyroBopoTbl BELLECTB M BMOreoXMMMUYECKNE LUMKAbI 31eMeHTOB (yrnepoaa, a3oTa). 30HaNbHOCTb
6unocoepbl. OCHOBHbIE BUOMbI CYLLIN.

11



YenoseyectBo B 6uocdepe 3eman. AHTponoreHHble M3MeHeHua B buocdepe. nobanbHble
3Kosornyeckme npobaemoi.

CocyuwiectBoBaHMe npupoapl M yenoseyectBa. CoxpaHeHMe 6MoOpa3HOOOpasMA Kak OCHOBA
yctonumsoctn buocdepbl. OCHOBa paLMOHANBHOIO YMPaB/AEHMA MNPUPOAHBIMU pecypcamm M Uux
ncnonb3oBaHue. [loctukeHna 6MONOrMM M OXpaHa NPUPOAbI.
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2.3 TemaTuueckoe naaHupoBaHue

364+ 36 c.p
Ne nn HanmeHoBaHWe pa3genos M TemM NPoOrpammbl Konunuyectso SneKkTpoHHble (umMdpoBble) obpasoBaTeNibHble
4yacos pecypcbl
Bcero
1 Brnonorua Kak Hayka 1 [[BubnanoTeka LOK
https: m.edsoo.ru 7f41c292]]
CamocTosaTenbHan paboTa: 3anonHeHne mabauybl cpasHeHuUe 3
MHUB020 U HEH(UBOZO.
) KnBble cMCTEMbI M UX OpraHM3aumsa 1 [[BubnunoTteka LOK
https: m.edsoo.ru 7f41c292]]
3 XMMUYECKUIA COCTaB M CTPOEHME KNETKM 1 [[BubnunoTteka LOK
https: m.edsoo.ru 7f41c292]]
CamocToATenbHan paboTta: cocmassneHue MeHmManbHoU Kapmeol 3
0p2aHO8 Knemku
4 *Kn3HeJeATeIbHOCTb KNEeTKK 6 [[BubnunoTteka LOK
https: m.edsoo.ru 7f41c292]]
CamocToATenbHas paboTa: 8binosHeHUe u 3auuma "
nnabopamopHeix pabom
5 PasmHoOXKeHMe 1 MHAMBUAYaIbHOE Pa3BUTUE OPraHM3MOB 1 [[BubnunoTeka LOK
https: m.edsoo.ru 7f41¢292]]
CamocTtoATenbHas paboTa: 8binosHeHUe u 3auuma 4
nnabopamopHeix pabom
6 HacneactBeHHOCTb M U3MEHUYMBOCTb OPraHM3MOB s [[Bubnnoteka LLOK
https: m.edsoo.ru 7f41c292]]
CamocTonaTenbHan paboTta: peweHue 3a0a4 o suéam s
CKpeuw,usaHus.
7 CeneKkuma opraHmamoB. OcHoBblI BUOTEXHONOMMK 1 [[Bubnnoteka LLOK
https: m.edsoo.ru 7f41c292]]
8 SBONOUMOHHaA buonoruns 5

[[Bubnnoteka LLOK
https: m.edsoo.ni 7f41cc74]]
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CamocTtoATenbHas paboTa: paspabomka 2noccapus mepmuHos |4
9 BO3HMKHOBEHWE M Pa3BUTME }KU3HU Ha 3emie 5 [[BubnanoTeka LOK
https: m.edsoo.ni 7f41cc74]]
CamocTosATenbHan paboTta: pa3paboTka /IeHTbl BpemMeHu 4
BO3HMKHOBEHUSA U Pa3BUTUSA }KU3HU Ha 3em/ie
10 OpraHn3mbl 1 OKpYXKatoLlana cpeaa 3 [[BubnanoTeka LOK
https: m.edsoo.ni 7f41cc74]]
11 CoobLecTBa M 3KONOTMYECKNE CUCTEMDbI 5 [[BubnanoTeka LOK
https: m.edsoo.ni 7f41cc74]]
CamocToATeibHas paboTa: cocTaBNeHNE CXeM KPYroBopoTa 4
BELLECTB.
12 KoHTponbHan pabota/3aueT 1/1
CamocTonATeibHas paboTa: NoBTOpeHUE NPONAEHHOIO 5
MaTepunana, NoAroToBKa K 3a4ety
OBLLEE KOJTMHECTBO YACOB MO NPOIrPAMME 36

2.4 NoypouHoe nnaHupoBaHue

1
nn Tema ypoka KonnuecTso yacos SNeKTPOHHbIE LndpoBble
Bcero obpa3oBaTesibHble pecypcbl
1 Buonorua B cucteme HayK. MeToabl NO3HAHMA XMBOW Npupoasbl. |1

MNpaKTnyeckasn pa60Ta «Mcrnonb3oBaHUe pasANYHbIX MEeTO40B

npum ny4yeHmu H6ronornyecknx o6beKkToB»

Ok 10
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2 Buonormnyeckme cuctembl, NpoLECChl U UX U3ydeHne 1 Ok 10
XMMUYECKMI COCTaB KNeTkU. Boga n mmHepanbHble conu.

3 Bbenku. Coctas u ctpoeHune b6enkos. PepmeHTbl — 1 Ok 10
Gruonornyeckne KatanmsaTopsi. 1
Yrnesoapl. /innnabl. HyKnenHoBblie KUCNOTbI.

4 UcTtopma n metoabl N3y4yeHUa KNeTKU. KneTouHaa Teopus. 1 Ok 10
KneTka KaK uenocTHas XMBAA cuctema.

5 CTpoeHMne 3yKapnoTuyeckol Knetku. JlabopaTtopHasa paboTa 1 Ok 10
«M3yyeHne CTPOEHMNA KNEeTOK pacTeHUM, XKUBOTHbIX, rPUOOB 1
GaKTePUN MO MUKPOCKONMOM Ha FrOTOBbIX MUKpPOMpPenapaTax U ux
onucaHue»

6 O6meH BelecTs nan metabonnsm. PotocnHTes. XemocuHtes. |1 Ok 10
DHepreTuyeckuii obmeH.

7 BuocnHTes 6enka. Peakuma maTpmMyHOro cuHTesa. TpaHcaauyma —|(1 Ok 10
6uocuHTes benka.

8 HekneTouyHble GOpPMbl }KU3HU — BUPYChI. 1

Ok 10

9 dopMbl pa3MHOXKeHUA opraHnamos. Meios. 1 Ok 10

10 O6pa3oBaHKe K Pa3BUTME NOJIOBLIX KNeToK. OnnoagotsopeHune. |1 Ok 10
/TabopaTopHana paboTa «M3yyeHne CTPOEeHUA NONOBbIX KNETOK
Ha roTOBbIX MUKpOMpenapaTax»

11 UHaomBmnayanbHoe pas3BuUTUE OpPraHM3mMoB. [eHeTMKa — HayKa o |1 Ok 10

HacnegCcTtBeHHOCTU U USMEHYNBOCTMU.
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12 3aKOHOMEPHOCTW Hac/eA0BaHUA NPU3HaKoB. MoHornbpHaHoe |1 Ok 10
CKpelmBaHue. OurnbpuaHoe ckpewmBaHme. 3aKoH
HEe3aBUCMMOTrO Hacen0BaHUA NPU3HAKOB.

13 CuenneHHoOe HacnenoBaHMe NPU3HAKOB. [eHeTMKa nona. 1 Ok 10
HacnepoBaHue NpU3HaKOB, CUENIeHHbIX C NOJ0M.

14 M3meHuYmBoCTb. HeHacneacTBeHHAA U3MEHUYMBOCTD. 1 Ok 10
TabopaTopHana paboTta M3yveHne moandUKaLuMOHHOM
N3MEHYMBOCTU, NOCTPOEHME BAPMALMOHHOIO pAaa U
BapMaLMOHHON KPUBOMN»

15 HacnencrtBeHHaA U3MEHUYMBOCTL. [eHeTUKa YeoBeKa 1 Ok 10

16 KoHTponbHas paboTa 3a 1 nonyroaue. 1 Ok 10

17 CeneKkuma KaKk Hayka u npouecc. MeTtoabl U AOCTUXKEHMA MNpodeccnoHanbHo-opmeHTUpoBaHHoe [OK 10
CeNeKuMmM PacTEHUI U XKUBOTHbIX. BUOTEXHOIOrMA KaK OTpac/ib  [coaepiKaHue:
npo13BOACTBa. 1

18 DBoMOUMA N MeToabl €€ n3ydeHna. Uctopma pa3sutma 1 Ok 10
npeacrasneHmm ob ssonoummn.

19 MHKposBontouua. lNMonynauna Kak snemeHTapHaa eguHuua snaall Ok 10
n aBonounKn. JlabopaTopHas pabota No 1 «CpaBHeHme BUAOB NO
MOPPONOrNYECKOMY KPUTEPUIOY.

20 ABUKYLLME CUNbI (3neMeHTapHble GpaKTopbl) 3BONOLMN. 1 Ok 10
EcTtecTBeHHbI 0T60OpP M ero Gopmbl.

21 Pe3ynbTaTbl 3BOAKOLUK: NPUCNOCOBNIEHHOCTb OPraHM3MOB U 1 Ok 10

BnaoobpasoBaHue. JlabopatopHana pabota «OnucaHue
NPUCNoco61eHHOCTN OPraHN3mMa U e€ OTHOCUTE/IbHOTO

XapakTepa»
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22 HanpasneHus 1 nytM makpossoaoumnn. HeobpatumocTb 1 Ok 10
9BOIHOLMN,

23 McTopuna KMU3HM Ha 3emne n meTogbl €€ nsyyeHua. flmnortessol 1 Ok 10
NPOUCXOXKAEHUA KMU3HU HA 3emie.

24 PasBunTune XM3HM Ha 3emsie No spam m nepuogam. 1 Ok 10

25 OCHOBHble 3Tanbl 3BONOLLUN PACTUTEIBHOINO U }XUBOTHOro mmpa. |1 Ok 10
MpakTnyeckaa paboTa Ne «M3yyeHne nckonaemblix
OCTAaTKOB PACTEHUI U KMUBOTHbIX B KONNEKLUAX»

26 DBO/IIOUMSA YesioBeKa (aHTponoreHes).[ABuKyLme CUbl 1

AKTOpPbI) aHTpPOMOreHesa.

(dbakTOpbI) AHTP Ok 10

27 OCHOBHble CTaauM 3BONOLMN YeNoBeKa. Yenoseyeckune pacbl n |1 Ok 10
NpUpoAHbIe aganTaLmMmn YenoBeKa.

28 DKoN10rMA Kak Hayka. Cpegbl 06MTaHUA N SKOSIOTUYECKUNE 1 Ok 10
dbaKTopbI.

29 MNpodeccmoHanbHO-opmneHTMpoBaHHoe [OK 10
AbuoTnyeckne dakTopbl. JlabopatopHas paboTta N cop,u,j)pmaHme' P P
«Mopdonormyeckme ocobeHHOCTU pacTEHUIN U3 PasHbIX MeCT 1 '

obUTaHUAY.
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30 BuoTuyeckmne gpakTopbl. IKONOrNYECKME XapPaKTEPUCTUKMU 1 Ok 10
nonynauum.

31 CoobLiecTBa opraHM3mMoB — 6MOLEHO3. IKON0ornYecKkne 1 Ok 10
CUCTEMbI (3KOCUCTEMBI).

32 CoobuiecTBa opraHnM3aMoB — 6MOLEHO3. IKoNornYecKkme 1 Ok 10
cucTeMbl (3KocucTembl).

33 MpupogHble sKocncTembl. AHTPOMNOreHHble SKOCUCTEMDbI. 1 Ok 10

34 Buocdepa — rnobanbHasa akocuctema 3eman. 3akoHomepHocTu |1 Ok 10
CyLLecTBOBaHUA buocdepbl.

35 YenoseyectBo B 6Mochepe 3emnun. CocyliectBoBaHue npmpoabl |(lNpodeccnoHanbHo-opmueHTUpoBaHHoe [OK 10
M YyenoseyecTsa. coaeprKaHue:

1
36 [nddepeHUMpoBaHHbIN 3a4eT. 1 Ok 10
OBLLLEE KOTMYECTBO YACOB MO NPOrPAMME 36
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3.YC/10BUA PEAZIU3ALUM YYEBHOW AUCLUUNIUHDI.

3.1. TpeboBaHUA K MaTepnaNbHO-TEXHUYECKOMY obecneueHuto

ObopyaoBaHue y4yebHbIX KaOMHETOB:

- NOCag0YHble MeCTa Mo KOINMYeCTBY 0byYaloLWmnxcs;

- paboyee mecTo npenogasartens;

- AEMOHCTPALUMOHHbIN CTON

- yuebHo-HarnsaHble nocobua no buonoruu;

TexHu4yeckne cpeacTsa obyyeHus:

- UHTEPAKTUBHAA A0CKa C IMLEH3MOHHbIM NPOrpaMMHbIM obecneyeHnem u

MynbTUMEOMA MPOEKTOP.

JTabopaTtopus, ocHalLleHHas obopyaoBaHMEM NPO NPOBeAEeHUA 3aHATUIN: MUKPOCKOMbI, CEKYHAOMED,
TOHOMeTp, nabopaTopHaa nocyaa rMnepTOHMYECKUA pacTBOP X/Jopuaa HaTpus, PacTBop MepeKkucu
BOAOPOAA, PacTBOP Moaa, FMMULEPUH, KNYyOHM KapTodena, NUcT anoaen, naoabl pAbuHbl.

B uenax peanusaumMm KOMMETEHTHOCTHOrO MNOAXO0Aa, MNPeAyCMOTPEHO  MCMO/b30BaHWE B
06pa3oBaTe/IbHOM NPOLLECCE aKTUBHbIX U UHTEPAKTUBHBIX POPM NPOBEAEHMUA 3aHATUN (KOMMbBIOTEPHbIX
CUMYNALMIA, AeNO0BbIX U PONEBbIX UrP, pa3bopa KOHKPETHbIX CUTYaLUii, NCUXONOTUYECKUX U UHDbIX
TPEHUHIoB, rPYNNOBbIX AMUCKYCCUIA) B COYETAHUWN C BHEAYAUTOPHOM paboTon s GOpMUPOBaAHUA U
pPa3BUTMA 06LWMX M NPOPECCUOHANBbHbIX KOMMETEHLMI 06YyYaloLWMXCA.

B npouecce BbINOAHEHMA oObyYarOWMMNUCA NABOPATOPHbLIX W MPAKTUYECKUX 3aHATUN,
BK/IOYAIOTCA 334aHMA C UCNO/Ib30BaHMEM NEPCOHA/IbHBIX KOMMbIOTEPOB.

3.2. UHpopmaumnoHHOe obecneyeHne obyuyeHun

OCHOBHbIE UCTOYHUKMN:

Buonorua. Naceurunk B.B., KameHcknin A.A., Pybuos A.M. n apyrue/Mogp pea. MNaceyHunka B.B.
AKumoHepHoe obulectBo "U3patensbctso "MpocseuleHme"10-11

3.3 OpraHm3auma ob6pasoBaTe/IbHOro NpoLecca Ha 3aHATUAX Mo yyebHOM aucuMnanHe
Peanu3zayusa socnumamesbHbIX acnekmoe 8 npouecce y4ebHbix 3aHamuii
Ha 3aHATUAX MCNONb3YOTCA BOCNUTATEIbHbIE BO3MOXKHOCTM COAEPKaHNA y4ebHOM AMUCLMNANHDI

yepes co3gaHue 6naronpUATHbIX YCN0BUIN Ana npuobpeTeHns obyyatowmmMmmncs onbiTa OCyL,EecTBAeHNA
COUMANbHO 3HAYMMbIX e/, OnblT MNPUPOLOOXPAHHbIX A€N; ONbIT paspelweHns BO3HMKAOLWMX
KOHOIMKTHBIX CUTYaUUit B LUKO/AE, AOMa OMbIT CAaMOCTOATE/IbHOTO NpuMoBpeTeHMA HOBbIX 3HAHWUN,
NpoBeAEeHNA HAy4YHbIX UCCNEAOBAHUM, ONbIT NPOEKTHOM AeATeNbHOCTWU; ONbIT BeAeHMA 340POBOro
06pa3a XM13HU 1 3a60Tbl 0 340POBbE APYIUX NOAEN;
Ucnonb3zoeaHue aKmMu8HbIX U UHMEPAKMUBHbIX hopM nNposedeHus 3aHaAMuii
B uenax peanusaumm KOMMETEHTHOCTHOrO NOAXO043d, NPeayCMOTPEHO WUCMo/b30BaHME B
06pa3oBaTesIbHOM NPOLECCe aKTUBHbIX M MHTEPAKTMBHbIX GOPM NpoBeAEHMA 3aHATUI (KOMNbIOTEPHbIX
CUMYNALNKN, OENOBbIX U PONEBbIX Urp, pasbopa KOHKPETHbIX CUTyauui, NMCUXONOTMYECKUX U UHbIX
TPEHWHIOB, TPYMMOBbIX AMUCKYcCUI) Ana GOPMUPOBAHUA U Pa3BUTUA OOLWIKMX M NPOGECCUOHAbHbIX
KOMMETeHLNN obyyarowmxcs.
3.4. OcobeHHOCTM peanusauum nporpammol ¢ npumeHeHnem AO0T n 30

B ocobbix cnyyaax (KapaHTWMH, aKTUPOBaHHblE AHW W Ap.), BO3MOXHA OpraHusaumusa yyebHoro
npouecca B ¢opme AUCTAHUMOHHOTO O0by4YeHUs (3N1eKTpoHHOoe obyyeHMe U  AUCTAHUMOHHbIEe
obpasoBaTenbHble TexHosnormu). [oa  3NEeKTPOHHbIM  OBy4eHMEM MNOHMMAETCA OpraHu3auuma
obpa3oBaTesibHOM AeATEeNbHOCTU C NPUMEHEHNEM codeprKallenca B 6a3ax AaHHbIX U UCNO/Ib3yeMoi
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npu peanusaunmn obpaszoBaTenibHbIX Nporpamm MHGopmaumm u obecneumsatowmx ee o06paboTky
MHOOPMALUMOHHBIX ~ TEXHONOTUM,  TEXHUYECKMX  CPeacTs, a  TaKxe MHGOPMALMOHHO-
TENEKOMMYHUKALUMOHHBIX ceTel, obecneymBarowmx nepegavyy no JMHUAM CBA3SU  YKa3aHHOM
nHpopmaumm, B3aumoaencrame obyyaroLmxca n negarormiyeckmx paboTHMKoB. MNoa ANCTaHUMOHHbIMU
06pa3oBaTeNbHbIMMU TEXHONOTMAMW MOHUMALOTCA 0bBpasoBaTesibHble TEXHOJIOTUKM, peannsyemble B
OCHOBHOM C NPUMeHeHNneM MHPOPMALNOHHO-TENEKOMMYHMKALMOHHbIX CETEN MPU ONOCPeA0BaAHHOM
(Ha paccToaHUM) B3anmogencTBMM 0byUatoLWmMXCa 1 Neaarormiyeckmx paboTHMKOB.

OucTaHUMOHHOE 0bOyyeHue, B 3aBMCMMOCTU OT TEXHUYECKUX BO3MOMKHOCTEN oOby4yatowmxcs,
NPOBOAMTCA C MCNONb30BaHMEM TakMX GopmM nNpoBefeHUA 3aHATUI KaK OHIAMH-YPOKW, OHAAMH-
KOHpEepeHUnM, OHNAMH-NEKUUN, WCMNONb30BaHME BMAEO YPOKOB, MPE3EeHTALMN, BO3MOXKHOCTEMN
3NEeKTPOHHbIX obpasoBaTenbHbix naatpopm Yum PY, pewy O3, A.knacc, PO m ap, a Tak ke B
anbTepHaTMBHbLIX dopMax, NpeaycmaTpmsBaroWmx paboTy obyyatowmxcs N0 OCBOEHMIO NPOrPaMMHOro
MmaTepunan ¢ y4ebHbIMU N OUOAKTUYECKMMUM NOCOBMAMM, MApPLIPYTHbIMKU AUCTaMU. OUCTaHLMOHHOE
obyyeHMe COMPOBOXKAAETCA KOHCY/bTUPOBAaHMEM ObyYaloWmMXca W WX poauTenei  (3aKOHHbIX
npeacrasutenein) B Nt060M 4OCTYNHOM ANCTAHLMOHHON dpopme.

Obyyatowmmesa obecneyeH [OCTYyN K pecypcam 3/1eKTPOHHO-6MBAMOTEYHON cUCTEMb
(anekTpoHHOM 6UbAMOTEKE) KOpPalT 1 JlaHb.

4. KOHTPO/J1b U OLIEHKA PE3Y/IbTATOB OCBOEHUA NPEAMETA

KoHTponb u oueHKa pe3ynbTaToB OCBOEHWUA y4ebHOro npegmeTa OCyLLECTBAAETCA NpPenoaaBaTesiem B
npouecce nNpPoOBeAEHUA MNPAKTUYECKMX 3aHATUMN W nabopatopHbix paboT, TECTMPOBAHWMA, a TaKXKe
BbINONHEHMA 0OyYaOLWMMNCA UHANBUAYANbHBIX 334aHUIA, NPOEKTOB, UCCAEA0BaAHUN.

TeKyLWMIA KOHTPO/Ib U MPOMENKYTOYHAA aTTeCcTaLmA NpesyCMaTPUBAIOT BbiNOAHEHME paboT (Ux YacTn) B
TectoBoi popme, cOCTaBNEHHbIX Ha OCHOBe 3agaHuu M3 6HaHka PUOKO (BMP B CMNO) n oTKpbITOro
6aHKa 3aganui PUMN no noarotoske K EM.

OcBOeHHble ymeHus, dopma KoHTpoNA
MokasaTtenu oueHKMU pesynbrata
YCBOEHHbIe 3HaHUA M OL,eHUBaHUA

1) cdopmMpPOBaAHHOCTb 3HAHMI 0 mecTe | ONUCbIBaTb METOAbI

1 ponu BUONOTUM B CUCTEME HAY4YHOro | MCCIeA0BaHWUA Ha MOJIEKYNIAPHOM 3anonHehue

3HaHMA ecTeCTBEHHbIX HayK, B 1 KNIETOYHOM YpPOBHE Tabamupl c

$OPMUPOBAHUMN COBPEMEHHOM onucaHuem

€CTeCTBEHHO-HAYYHOM KapTUHbI MMPa MeToA08

M Hay4yHOro MMPOBO33PEHMA, O BKIaae MUKpPOCKONMpoBa

POCCUICKMUX U 3apyBEsKHbIX YYEHbIX- HUA.

6ronoros B passuTtme 6rnonorum, 3anonHeHue

dYHKUMOHAIbHOM FPamMOTHOCTH Tabnmnubl «Bknag

YeNOBEKa A1 PeLLIEHMA SKUBHEHHbIX yHeHbIX B

sapau; passutue
6uonornn»

2)ymeHne pacKpbiBaTb coaeprkaHue | PopmynmpoBaHume Buonormyeckmnx | PpoHTaNbHbIN
6MONOrMYECKMX TEPMUHOB U NOHATUN: | TEPMUHOB onpoc
YKWU3Hb, KNETKA, OpraHn3m, metabonmsm Pa3spaboTka
(obmeH BewecTB W npeBpaleHUe

PAY)



sHepruu), romeocTas (camoperynaums),

ypOBHeBas opraHu3aums YUBbIX
cucTem, camoBOCnpounsBegeHne
(penpoagyKkumsa),  HacneacTBEHHOCTb,

M3MEHYNBOCTb, POCT U PA3BUTUE,;

rnoccapua

3)ymeTb BNageTb MeToA4amMm Hay4yHOro
NMo3HaHuMA B 6uonormn: HabawaeHue u
OnMMCcaHne *UBbIX CUCTEM, MPOLLECCOB U
ABJIEHWNIA, OpraHM3aumna 1 nposeaeHme
61ONOrMYECcKoro aKCNePUMEHTa,
BblABUXKEHWE rMNoTe3bl, BbiABNEHUE
3aBMCMMOCTU MeXAay nccnegyembiMm
BE/IMYNMHAMM, OO BACHEHNE
NONIYYEHHbIX Pe3yNbTaToB,
NCNO/1b30BaHHbIX HAaY4YHbIX MOHATUM,
TEOPUI M 3aKOHOB, YMEHUe aenaTb
BbIBOAbl Ha OCHOBAHUM NONYYEHHbIX
pe3ynbTaTos;

PackpbiBaTb coaeprKkaHue
TEPMUHOB M MNOHATUI: HaAYYHbIN
MeTo4, MeToAbl WCCNefO0BaAHUA.
XapaKktepun3oBaTb OCHOBHble
meToabl No3HaHuA KUBOM
npupoabl: HabnoaeHue,
3KCMEepPUMEHT, onucaHue,
n3mepeHue, Knaccudukaums,

MOAEeNNPOBaHMe, CTaTUCTUYEeCKas
0bpaboTka AaHHbIX

4)yMeHWe NPUMEHATb MNOJTYYEHHbIE
3HaHUA ana obbAcCHeHUA
H61MONOrMYEeCcKMX NPOLECCOB U ABNEHUN,
ONA MPUHATUA NPAKTUYECKUX peLleHni
B NOBCEZHEBHOM ¥M3HU C LeNbio
obecneyeHmna 6e30nNacHOCTU CBOErO
3[,0pOBbA N 340POBbA OKPYKAOLWMX
nogen, cobnogeHna Hopm
rPamMoTHOro noseAeHun B
OKpy»KatoLer NnpupoaHon cpeae,
NOHMMaHWe HeobxoanuMmocCTH
MCNO/Ib30BaHMA JOCTUNKEHNI
coBpemeHHoM bruonorum ans
paLMOHaNIbHOIo
NPUPOAON0/b30BaHMSA;

BocnpousBeaeHne  NoayYeHHbIX
YMEHN ans 06bACHeHUA
6MONOrNYECKMX  NpPOLLeccoB U
ABNEHUN, ans NPUHATUA
NPaKTUYECKNX peLeHni B
NOBCEAHEBHOM WU3HWU C LENbIO
obecneyeHun 6e3onacHocTH

CBOEro 340pOBbA MU
OKpY»KatoLmx noaen

340pOoBbA

BbinonHeHne
NPaKTUYECKUX

3aJ.aHuN,

TeCTbl

Ha «4yTeHume»

rpa¢puKos

5) ymeHuMe KpUTUYECKM OLEeHNBATb U
MHTEePNPeTUPOBaTb UHGOPMALMIO
H6MoNOrMYecKoro cogepaHus,
BK/IHOYAIOLLLYO NCEBAOHAYYHblE 3HAHUA
M3 Pa3NIMYHbIX UICTOYHUKOB (cpeacTBa
MaccoBoi MHPopmaLumn, Hay4yHo-
nonynapHble matepuanbi),
paccmaTtpuBaTtb rnobanbHble

BocnpousseaeHne  Noay4yeHHbIX
3HaHMN U YMeHWUM npu paboTte ¢
NCTOYHMKaMMU 6uronornyeckoi
MHPOpMaLMK

BbinonHeHne
NPaKTUYECKMX

3a4aHuM,

TECTbI

Ha «4YTeHune»

rpadpuKos
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3KoJsiornyeckme npobaemol
coBpemeHHocTH, opMUpPOBaTh MO
OTHOLLEHMUIO K HUM COBCTBEHHYIO
no3numio;

6)ymeHune BbINOHATb 1abopaTopHbIe U
npakTMyeckne pabotbl, cobaogaTtb
npasuna npu pabote c yvyebHbIM U
nabopaTtopHbIM 060pyaoBaHNEM;

Bocnpou3BeseHMe  NoyYEHHbIX
3HAHUM N ymeHuM npu paboTe c
nabopatopHbiM 060pyaOBaHNEM

BbinonHeHne
NPaKTUYECKUX
3a/aHun

7)ymeHne co3paBaTb  COBCTBEHHblE
MUCbMEHHbIE U YCTHble CoobLeHus,
0606wasn B6uonornyeckyro
MHPopMaumto n3 HECKONbKUX
MCTOYHMKOB, FPAaMOTHO MCMO/b30BaTb
NOHATUIHbBIM annapaTt Guonormu.

Bocnpou3BeseHne  MoAyYeHHbIX
3HAHUI N ymeHul npu paboTe c
NCTOYHMKaMM 3HAHWUN

Ob6cyxaeHue no
BOMpPOCam
neKkumn.

YCTHblE
NUCbMEHHble
coobueHus.
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Kpmepvm oueHunBaHUA YCTHbIX OTBETOB

- OLLeHKa «5» BbICTaBNAETCA, €C/IN YYEHUK:

- MONIHO PAaCKpbI coAepaHwe maTtepuana B obbeme, npeayCMOTPEHHOM MNPOrPaMmoin U
yyebHUKoMm;

- U3NI0XKNN MaTepMan rPamoTHbIM A3bIKOM B onpeaeneHHON 10rM4eckon NociefoBaTeNbHOCTH,
TOYHO MCMOJIb3ys MAaTEMATUYECKYHO M CNELMANN3NPOBAHHYIO TEPMUHONOTUIO U CUMBOJINKY;

- NPaBW/bHO BbINONHUA rpadmyeckoe N3obparkeHne anropuTMa 1 UHble YepTeXN U TPaduUKHM,
CONYTCTBYHOLLME OTBETY;

- MOKa3an yMmeHue UANCTPUPOBATb TEOPETUYECKME MOJIOKEHUA KOHKPETHbIMU NPUMeEpPamM,
NMPUMEHATb UX B HOBOW CUTyaLMu NPU BbINOJIHEHUM NPAKTUYECKOTO 3a4aHuA;

- NPOAEMOHCTPMPOBAZ  YCBOEHWE pPaHEEe  M3YYEeHHbIX  COMYTCTBYHOLWMX BOMPOCOB,
cPOPMMPOBAHHOCTL U YCTOMUYMBOCTb MCMONb3YEMbIX MPU OTBETE YMEHUI U HABbIKOB;

- 0TBEYAN CaMoCToATe/IbHO 6e3 HaBOAALLMX BONPOCOB NpenoaaBaTens.

- OLLeHKa «4» BbICTaBAAETCA, €CNU:

- OTBET YA0B/NIETBOPAET B OCHOBHOM TPEBOBAHMAM Ha OLLEHKY «5%», HO MPW 3TOM UMEET OANH U3
HeO0CTaTKOB:

- B M3/IOKEHUMM JonyuwieHbl Hebonbwwue npobenbl, He WCKAa3MBLIME JIOTUYECKOFO U
MHPOPMALMOHHOIO COAEPKAHNA OTBETA;

- [JOnyweHbl OAMH-ABA HeAo4yeTa MNpM OCBELEHMM OCHOBHOIMO COAEpP)KaHMA OTBETa,
MCMNpPaBAEHHbIE MO 3aMeYaHu o NpenoaaBaTens;

- ponyuieHbl owmnbKa nnm 6onee AByx HEA0YETOB NPWU OCBELLEHWM BTOPOCTEMNEHHbIX BOMPOCOB
WAW B BbIKNAAKAX, IETKO UCMPaB/IEHHbIE MO 3aMeYaHuIo NpenogasaTens.

- OLLeHKA «3» BbiCTaBAAETCA, €CNMN:

- HEMOJIHO UM HEMOCNEAO0BATENIbHO PACKPbLITO COAEPKAHME MaTePUana, HO NOKasaHO obliee
NMOHMMaHWEe BONPOCAa M NPOAEMOHCTPUPOBAHbI YMEHMA, AOCTAaTOUHbIE ANA Aa/IbHENLEro yCBOEHMA
NPOrpammHOro matepuana, MMenncb 3aTpygHEeHMA UAK AONYLLEHDbI OWMOKKN B onpeaeneHnmn NoHATUM,
MCMONb30BaHUM TEPMUHONIOTUN, YepTerKax W BbIKNAAKAX, MWCNPaB/iEHHble MNOCAEe HEeCKOJIbKUX
HaBOAALLMX BOMPOCOB NpenoaaBaTens;

- CTYAEHT He CnpasBuaCA C NPUMEHEHMEeM TeopuMM B HOBOW CUTyaLMU MNpPU BbINOJHEHWUU
NPaKTUYECKOro 3aZ,aHUA, HO BbINOJIHUA 3a4aHNA 06A3aTeNbHOr0 YPOBHA CI0XKHOCTU MO AAHHOW TeMe,

- NPX 3HAHUM TEOPETMYECKOro MmaTepuana BbIABNIEHA He[OoCTaTovyHas CPOPMMPOBAHHOCTb
OCHOBHbIX YMEHUIM 1 HAaBbIKOB.

- OLLeHKA «2» BbICTaBNAETCA, €CNU:

- HE PACKPbITO OCHOBHOE coAepKaHune yuebHoro matepuana;

- 06HApYKEHO He3HaHME AN HEMOHUMaHKe CTyaeHTOM bonbliel uan Hanbosee BaXKHOM YacTu
y4yebHOro matepuana,

- gonyleHbl owWKMbKM B onpegeneHun MNOHATUMA, MPU WUCNOb30BAaHUM TEPMMUHONOTUMU, B
yepTexax, 6I0K-CXeM U MHbIX BbIK/afKaxX, KOTOPble He UCMPaB/eHbl NOC/E HECKONbKUX HAaBOAALLMX
BOMNPOCOB NpenogasaTtens.

- OLleHKa «1» BbICTaBNAETCA, €cnu:

- CTYAEHT 0OHapyXMN NONHOE HE3HAHME U HEMOHMMAHWE N3y4aeMoro y4ebHOro matepuana nnm
He CMOr OTBETUTb HW Ha OAMH M3 NOCTAB/IEHHbIX BOMPOCOB MO U3y4YaeMoMy MaTepuany.

Ana nUCbMeHHbIX pa601‘ onpepenarTca caeayrowme Kputepmm oueHoOK:

- oueHKa «5» crasurca, ecnum:
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- paboTa BbINONHEHA NONHOCTbIO;

- B TEOPETUYECKUX BbIKNAAKaAX peleHna HeT npobenos 1 owmnbok;

- OLLleHKa «4» CTaBUTCA, ecnu:

- paboTa BbINO/SIHEHA MONHOCTbIO, HO OOOCHOBAHWSA LWArOB PELIEHUs HeAO0CTAaTOYHbl (ecnu
yMmeHne 060CHOBbIBATb PACCYKAEHUA HE ABAANIOCH CNeUnasbHbiM 06 EKTOM NPOBEPKK);

- AonyuieHa ogHa owmnbka unm aBa-Tpu HegoyeTa.

- OLLeHKa «3» CTaBUTCA, ecnu:

- gonylieHbl 6onee oAHOM OWMOKM UM ABYX-TPEX, HO CTyAEeHT Bnageet 06sa3aTenbHbIMU
YMEHUSIMM MO NPOBEpPSEeMON TEME.

- OLLeHKa «2» CTaBUTCA, ecnu:

- JONYLWEHbl CyLeCcTBEHHble OWMOKKN, NOKa3aBLUMe, YTO CTYAEHT He BnageeT ob6sa3atesibHbIMU
3HaHMAMM MO AAHHOM TeMe B NOJIHOM Mepe.

- OLLeHKa «1» cTaBuTCA, ecau:

- paboTa nokasana MNOJIHOE OTCYTCTBME Yy CTyAeHTa 06A3aTefibHbIX 3HAHWM WU YMEHUA no
nposepaemoi Teme.

Ona TectoBbiX paboT onpeaenaoTca cneayrwme KpUTePUmn OLEHOK:

CNOMOLW b KOSPDONLUMEHTA YCBOEHNA K

K=A/P, TAEA-KO/INYECTBO HABPAHHbIX BA/I/TIOB, P- MAKCMMAJIbHOE KOJTMYECTBO

BA/1I10B
KO3®ODULIUEHT K OLIEHKA
0,9-1 5
0,7-0,8 4
0,45-0,6 3
MEHBLLUE 0,45 2
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