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1.MACNOPT NPOrPAMMDI.
04 01.12 «<bnonorna»

1.1. O6nacTb NnpuMmeHeHUA Nporpammbl

Paboyaa nporpamma y4yebHOM AucumnavHbl  «BuMosorms»  ABNSIETCA  4YacTbld  OCHOBHOW
npodeccnoHanbHoi obpasoBaTenbHOM nporpammbl B cootBeTcTBMM ¢ PFOC no cneumanbHOCTU
54.02.02 «AMW» (no oTtpacnam)

1.2. MecTo gucumnamHbl B cTpyKType MMCC3
MpegmeT aBNAETCA YacTbio 0bLLeobpa3oBaTeibHOro yyebHoro umnkna (OYLL.00)

1.3 Llenan n 3agaum yuebHoit gucumnamnHbl— TpeboBaHUA K pe3yibTaTaM 0CBOeHUA y4yebHom
dopmupyemblie KOMNeTeHLUN

Llenb: dopmunpoBaHue y CTy4eHTOB NpeacTaBAEHUA O CTPYKTYPHO-PYHKLMOHANbHON OpraHu3aLmm
YKMBbIX CUCTEM PA3HOrO PaHra Kak OCHOBbI MPUHATUA PeLEHN B OTHOWEHUN 06BEKTOB KMBOW
nNpUpPoAbl U B NPOU3BOACTBEHHbIX CUTYaLUAX.

3apaum:

1.CdopmmnpoBaTb MOHMMAHME CTPOEHMUA, MHOrO006pa3nA N 0COBEHHOCTENM KMBbIX OPraHN3MOB Pa3HOTO
YPOBHA OpraHM3aumn, 3aKOHOMEPHOCTEN MNPOTEKAHMA OMONOTMYECKMX MPOLLECCOB W ABAEHUU B
OKpy’Katowen cpeae, LENOCTHOM HAyYHOM KapTUHbI MWMpPa, B3aMMOCBA3SM U B3aMMO33aBMCMMOCTU
€CTECTBEHHbIX HayK.

2. Pa3BuMBaTb yMeHWe oOnNpefensaTb XUBble 0OBLEKTbI B MNpupoae, NpoBoguTb HabatogeHwe 3a
9KOCMCTEMaMWU A/1A BblAB/EHUA €CTECTBEHHbIX M aHTPOMOreHHbIX U3MEHEHWUIN, WMHTEPNPETUPOBATL
pe3ynbTaTbl HAbAOAEHWN.

3.CdopmmpoBaTb HaBbIKM MPOBEAEHMA  NPOCTEMWIMX OMONOrMYECKUX  IKCMEPEMEHTANbHbIX
nccnenoBaHui ¢ cobntogeHnem npasma bezonacHoro obpaleHna c o6bekTamm n 06opya0BaHUEM.
4.Pa3BMBaTb YMEHWs WCMONb30BaTb WHPOPMaLMIO OUMONOTMYECKOTO XapakTepa W3 PasUYHbIX
NCTOYHWUKOB

5. CoopmmpoBaTb yMEHUA NPOrHO3MpPOBaATb MOCNEACTBUA CBOEM AeATeNIbHOCTM MO OTHOLIEHUIO K
OKpyKatole cpeae, cobcTBEHHOMY 34,0P0Bb0, 060CHOBbLIBATL M COBM0AATb Mepbl NPOPUNAKTUKN NO
OTHOLLEHUIO K COBCTBEHHOMY 34,0PO0BbIO.

6. CbopmupoBaTb NMOHMMAHNE 3HAYMMOCTU OMOJIOTMYECKOM HAyKM U TEXHONOTUM B MPAKTUYECKOM
AeATeNbHOCTU YEI0BEKA, PAa3BUTUN COBPEMEHHbIX TEXHONOTUIA U arpOBUOTEXHONOTUNA.

JIMNMHOCTHDbIE PE3Y/IbTATbI

B CTpPYKTYpe NMUYHOCTHbIX pe3y/ibTaTOB OCBOEHMA NpeaMeTa «brnonorma» BblgeneHbl cneayowme
cocCTaBAAlLWME: 0CO3HaHNE 0OYYaOLLMMUCA POCCUMCKON rpaXKaaHCKOM MAEHTUYHOCTU — FOTOBHOCTMU K
CaMOpa3sBUTMIO, CaMOCTOATE/IbHOCTU M CaMOONPEAENEHNIO, HA/NYME MOTMBALUM K OBOy4YeHUIo
6ronornn, LueneHanpaBieHHOEe Pa3BUTUE BHYTPEHHUX YyOeXKAEeHUN IMYHOCTM Ha OCHOBE K/HOYEBbIX
LEHHOCTeM U UCTOPUYECKMX TPAANLMIA Pa3BUTMA BUONOTMYECKOro 3HaHMA, FOTOBHOCTb M CNOCOBHOCTL
obyyatoLWmMxca PyKoBOACTBOBATLCA B CBOEM AeATeNbHOCTU LLeHHOCTHO-CMbIC/I0BbIMM YCTAHOBKaMM,
NPUCYLLMMKN cucTeMe bBuonormyeckoro obpasoBaHUA, HaMYME IKOJIOTMYECKOro NPaBOCO3HAHMSA,
CNOCOBHOCTUN CTaBUTb LN U CTPOUTb *KU3HEHHbIE NAaHbI.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMA NpeameTa «brnonorma» gocturatorca B eAUHCTBE y4ebHOM 1
BOCMUTATENbHON  OeATeNbHOCTM B COOTBETCTBMU  C  TPAAMUMOHHBIMWU  POCCUUCKMMMU
COLMOKYNbTYPHbIMKU, UCTOPUYECKMMW W AYXOBHO-HPABCTBEHHbIMWU LIEHHOCTAMM, MPUHATbBIMU B
obwecTtBe npaBuMiIaMM M HOPMamMKM MoBeAEeHMA W CNocobOCTBYHOT Mpoueccam CamMono3HaHuA,
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CaMOBOCMUTAHUA WU CaMOpPa3BUTUA, Pa3BUTUA BHYTPEHHEN MO3MUMM JIMYHOCTM, NATPUOTU3IMA,
YyBaXKeHMA K 3aKOHY W NPaBonopsAKy, YeN0BEKY TPYAa M CTapLLUEMY NOKOIEHUIO, B3aMMHOIO YBaXKeHus,
H6eperKHOro OTHOLWEHMA K Ky/JbTYPHOMY Hacieamvio U TPaguMuMAamM MHOFOHALMOHA/IbHOTO Hapoaa
Poccuiickoit Degepaumm, Npupoae 1 oKpyKatoLlen cpeae.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHWs y4yebHOro npegmeTta «buonorma» [ONXKHbI OTpaXKaTb
rOTOBHOCTb WM CMOCOOHOCTb OOy4YatoWMXCA pPYKOBOACTBOBATLCA CHOPMUPOBAHHOM BHYTPEHHEWN
no3nuMer NMYHOCTU, CUCTEMOM LLEHHOCTHbIX OPWEHTaLMW, MO3UTMBHbLIX BHYTPEHHUX ybexaeHun,
COOTBETCTBYIOLWMX TPAAULMOHHBIM LLEHHOCTAM POCCUICKOro 0b6LecTBa, pacliMpPeHME KUSHEHHOIO
onbiTa U ONbITa AEATENbHOCTU B MPOLECCe peann3aunm OCHOBHbIX HanpasB/ieHUM BOCNUTATE/IbHOM
OeATeNbHOCTU, B TOM YNUC/IE B YACTU:

1) rpa*KAaHCKOro BOCNUTAHUA:

chOPMMPOBAHHOCTb MPaXKAAHCKON NO3MLUMK 0bOyYatoLLeroca Kak akTMBHOrO M OTBETCTBEHHOIO
Y/ieHa POCCUMCKOro obLLecCTBa;

0CO3HaHWE CBOMX KOHCTUTYLIMOHHbIX NpaB U 06a3aHHOCTEN, yBaXKeHWe 3aKOHa W NPaBONOPALKA;

rOTOBHOCTb K COBMECTHOM TBOPYECKOM AeATeNbHOCTU Npu CO34aHUM y4ebHbIX MNPOEKTOoB,
peweHnmn yyebHbIX M NO3HaBaTeIbHbIX 33434, BbINOJIHEHNUM BMONOrMYECKMX SIKCNEPUMEHTOB;

CNocobHOCTb onpeaenAtTb cO6CTBEHHYIO NO3ULMIO MO OTHOLIEHWUIO K ABNIEHUAM COBPEMEHHOM
U3HU U 0OBACHATDL €E;

YMEHME Yy4uUTbiBaTb B CBOUX AEUCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOIO B3aMMOAENCTBUSA
Noaen ¢ pasHbiMK yoexkaeHUAMM, KyNbTYPHbIMU LEHHOCTAMM U COLMAJIbHBIM NONOXKEHUEM;

FrOTOBHOCTb K COTPYAHWYECTBY B MpoLecce COBMECTHOrO  BbIMOJIHEHMA  Y4Y4eOHbIX,
NMO3HaBaTe/IbHbIX U MCCNea0BaTENbCKMX 3a4a4, YBAaXKUTE/IbHOrO OTHOLWIEHUS K MHEHWUIO OMMOHEHTOB
npu o6cyKaeHMM CNOPHbIX BOMPOCOB BUONOrMYECKOro CoAepKaHus;

FOTOBHOCTb K 'YyMaHUTAapPHOW N BONOHTEPCKON AeATENbHOCTY;

2) NaTPUOTMYECKOro BOCNUTAHUA:

chOPMMPOBAHHOCTb POCCUMCKOM FpPaXKAaHCKOM WMAEHTUYHOCTM, NATPMOTM3IMA, YBAXKEHMA K
CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTM nepes PoauHOW, ropaocTv 3a CBOM Kpald, cBoto PoauHy,
CBOW A3bIK U Ky/AbTypy, NPOLLIOE N HacToALLEEe MHOTOHALUMOHAIbHOIo Hapoaa Poccuu;

LEHHOCTHOE OTHOLLEeHME K MPUPOAHOMY Hacneguio U NamATHUKAM NMPUPOAbl, AOCTUMHKEHUAM
Poccun B HayKe, UCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

CNOCOBHOCTb OLEHMBATb BKNAA, POCCUMCKUX YYEHbIX B CTaHOBAEHME M pa3BuTMe Buonoruu,
NOHWUMAHMSA 3HAYEeHNA BMONOIrMM B NO3HAHMM 3aKOHOB NPUPOAbI, B XKM3HM Ye/I0BEKA U COBPEMEHHOIO
obuecTBa;

naeriHas ybexxaeHHOCTb, FOTOBHOCTb K C/YXKEHWUI0 1 3awmTe OTeyecTBa, OTBETCTBEHHOCTb 3a €ro
cyabby;

3) AYXOBHO-HPABCTBEHHOr0 BOCNUTAHUA:

0CO3HaHWE AYyXOBHbIX LLEHHOCTEN POCCUMCKOro HapoAa;

chOpPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHMA, 3STUYECKOrO NOBEAEHUS;

CNOCOBGHOCTb OLEHMBATL CUTYaUMIO M NPUHMMATb OCO3HAHHble peLlleHMA, OPUEHTUPYAChb Ha
MOPaNIbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HaHWe IMYHOro BKNaAa B NOCTPOEHME YCTOMUYMBOro byayuiero;

OTBETCTBEHHOE OTHOLLUEHME K CBOMM POAUTENAM, CO3[4aHUI0 CEMbWM Ha OCHOBE OCO3HAHHOMO
NPUHATUA LLEHHOCTEN CEMENHOM }KU3HU B COOTBETCTBUW C TPAAULMAMM HapoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCNUTAHMUA:

11



3CTEeTUYECKOEe OTHOLWEHME K MUPY, BKAKOYAA ICTETUKY OblTa, HAay4yHOro M TEXHUYECKOro
TBOPYECTBA, CNOPTA, TPYAA, OOLLECTBEHHbIX OTHOLLEHW;

NOHMMAHWME 3MOLLMOHAIbHOTO BO34ENCTBUSA XKUBOW NPUPOAbI N €€ LLEHHOCTH;

FOTOBHOCTb K CaMOBbIPaX¥EHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIEHME NPOABAATL KavyecTsa
TBOPYECKOM IMYHOCTH;

5) ¢u3smuyeckoro BocnUTaHUA, GOPMMUPOBAHUA KyAbTypbl 340POBbA U 3MOLMOHANILHOIO
6narononyuusa:

NOHMMaAHWE U peanm3aums 340pOoBOro M H6esonacHoro obpasa KM3HWU (340pOBOE NUTAHME,
cobntoaeHne rMrMeHMYecknx npaBua U HOpM, COANAHCMPOBAHHbIA PEXMM 3aHATUN U OTAbIXA,
perynapHas ¢usmnyeckana aKTMBHOCTb), HepekHOro, OTBETCTBEHHOIO M KOMMNETEHTHOrO OTHOLWIEHMA K
CcO6CTBEHHOMY PM3MYECKOMY M MCUXMYECKOMY 340P0BbIO;

NOHWUMAHWE LLEHHOCTM NPaBUA UHAUBUAYANIbHOTO U KONJIEKTMBHOFO 6€30MacHOro noseaeHuA B
CUTYaLMAX, YTPOXKAIOLLMX 300POBbIO U KU3HU Nt0AEN;

OCO3HaHMEe MNOCNeACTBUI M HENPUATUA BPEAHbIX NpuBbIYEK (ynoTpebneHusa ankorons,
HapPKOTUKOB, KYpeHusa);

6) TpyA0BOro BOCNUTAHUA:

FOTOBHOCTb K TPYAY, OCO3HAHWE LLeHHOCTM MacTepcTBa, TPyAoNtobue;

FOTOBHOCTb K QKTMBHOW AEATENbHOCTM TEXHONOTMYECKOM WM COLMaANbHOW HanpaBieHHOCTY,
CNOCOBHOCTb MHNUMNPOBATb, NJ1AHUPOBATb M CAMOCTOATE/IbHO BbINOIHATL TaKytO AEeATENbHOCTD;

MHTEPEC K pasinyHbiM chepam npodeccMoHanbHOM AeATENbHOCTM, YMEHME COBEpLIATb
0OCO3HaHHbIN BbIbOp byayLei npodpeccnn U peanns3osbiBaTb COOCTBEHHbIE XMU3HEHHbIE MJaHbI;

FOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMO U caMo0bPa30BaAHUIO HA MPOTAXKEHUN BCEW KU3HY;

7) 3KONOrMYEeCcKoro BOCNUTaHUA:

3KOJIOrMYEeCKM LenecoobpasHoe OTHOLWEHUE K NPUPOAE KaK MCTOYHMKY XKU3HM Ha 3emne, OCHoBe
€€ CyLW,ecTBoBaHuA;

NOBbIWEHME YPOBHA 3KONOTMYECKOMN KybTypbl: NpMobpeTeHme onbiTa N1aHMPOBaHMA NOCTYNKOB
M OLLEHKM MX BO3SMOMKHbIX NOCNEACTBUI ANA OKPYKAtoLWen cpeabl;

OCO3HaHMe rNobaNbHOrO XapaKTepa 3KONOTMYECKUX MPObaeM U NYTEN UX PeLLEHUS;

CNOcoBbHOCTb UCMO/Ib30BaTb NpMobpeTaemble NPU U3yYEHUU BUONOTUN 3HAHUA U YMEHUA NPU
peweHnn npobnem, CBA3aHHbLIX C PALMOHANbHbIM MPUPOAONO/b30BaHMEM (cobntogeHne npasun
noBeAeHNA B NPUPOAE, HaNpPaB/ieHHbIX HA COXPAaHEHME PaBHOBECUA B SKOCUCTEMAX, OXPaHy BUAOB,
aKkocuctem, buocdepsl);

aKTUBHOE HenpuaTue AeCTBUM, NPUHOCALWMX Bped OKPYrKatolWen NPUpPoAHOM cpeae, YMeHue
NPOrHo3MpoBaTb HEBMAronpuATHbIE 3KONOTMYECKME MOCNEACTBUA NPeANpPUHMMAEMbIX OENCTBUA U
npeAoTBpaLLaTh UX;

HaAnyMe pPasBMTOrO  3KOJIOFMYECKOrO  MbILWAEHUA, 3SKONOTMYECKOM  Ky/AbTypbl, OMbITa
AeATEeNbHOCTU 3KO/I0rMYECKOM HanpaBEHHOCTU, YMEHUA PYKOBOACTBOBATLCA MMM B NO3HABATE/IbHOW,
KOMMYHMKaTUBHOMN W COLMANbHOM MPAKTUKE, TOTOBHOCTU K Y4aCTUIO B NPAKTUYECKON AeATeNbHOCTU
9KONOTMYECKON HanpaBJEHHOCTH;

8) ueHHOCTN HayYHOro NO3HAHUA:

CHOPMMPOBAHHOCTb MMPOBO33PEHUA, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKM M 06w eCcTBEHHOM NPaKTUKM, OCHOBAaHHOIO Ha AManore Ky/bTyp, CNOCOOCTBYIOWErO OCO3HAHMIO
CBOEro MecTa B NO/IMKYAbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOM WM YMTATENbCKOM Ky/AbTypbl KaK CpeacTBa B3aMMOAENCTBUA
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MeXAY N0AbMU 1 MO3HAHUA MUPa;

NOHMMaHWe cneundukn 6uonorMm Kak HayKM, OCO3HAHMA eé poan B GOPMMPOBAHMUMU
PaLMOHANIbHOTO HAY4YHOrO MbIL/IEHUA, CO34aHUN LLeIOCTHOTO NPeACTaBAEHNA 06 OKpyrKaloLem Mupe
KaKk O eAMHCTBE NpuMpoabl, YenoBeka M obwectsa, B NO3HAHWUM MNPUPOAHbLIX 3aKOHOMEPHOCTEN U
peweHnn npobaem coxpaHeHMA NPUPOAHOrO paBHOBECHUSA;

yb6exaEHHOCTb B 3HAYMMOCTN BUONOTUN AN COBPEMEHHOW LMBUAMU3ALMKN: 0becneyeHnAa HOBOTrO
YPOBHA pPa3BUTMA MeLMULMHbI, CO34aHWEe MepCneKkTUBHbIX OMOTEXHONOMMIM, CNOCOOHbLIX peLaTb
pecypcHbie Npobaembl pa3BUTUA YENOBEYECTBA, MOMCKA NyTel BbIXOAa U3 rN06aIbHbIX IKOIOTMYECKMX
npobsem n obecnevyeHmMs nepexoda K YCTOMYMBOMY Pa3BUTUIO, PALMOHANIbHOMY MCMNO/Ib30BAHMUIO
NPUPOAHbIX pecypcos M GpOPMMPOBAHMIO HOBbIX CTAHLAPTOB KU3HW;

3aMHTEPECOBAHHOCTb B MOMYYEHUM OUOIOTMYECKUX 3HAHWI B LENSX MOBblWEeHUs oblien
KY/ZIbTYpbl, ECTECTBEHHO-HAY4YHOM rPAMOTHOCTU, KaK COCTAaBHOM YacTu PpYHKLMOHANbHON rPamoTHOCTH
obyvatowmxca, popmupyemoit npu nsyvyeHmnmn buonoruu;

NOHMMAHWE CYLLHOCTM METOAO0B MO3HAHMA, WCMNONb3YyEMbIX B ECTECTBEHHbIX HayKax,
CNOCOBHOCTUN UCMO/Ib30BATb NOIy4aeMble 3HAHMA 414 aHA/IM3a U 0OBACHEHUSA ABNIEHUI OKPYKatoLWw,ero
MUPa 1 NPOUCXOAALLNX B HEM U3MEHEHUI, ymeHue agenatb 060CHOBaHHbIE 3aKNOYEHWUS HA OCHOBE
Hay4YHbIX GAKTOB M MMEIOLLMXCA AAHHbIX C LEe/blo NONYYeHUs A0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CAMOCTOATE/IbHO UCNOb30BaTb BMONOrMYECKMe 3HaHMA ANA peweHns npobaem B
PeanbHbIX }KU3HEHHbIX CUTYaLMAX;

OCO3HaHME LEHHOCTM HAYYHOW [eATEeNbHOCTM, FOTOBHOCTb OCYLLECTBAATb MPOEKTHYID W
nccnenoBaTesIbCKyo AEeATENbHOCTb MHANBMAYANBHO U B FPYNME;

FOTOBHOCTb M CNOCOBHOCTb K HENPEPLIBHOMY 06pa30BaHUIO M CaMo0bpa3oBaHMIO, K aKTUBHOMY
NONly4EeHMIO HOBbIX 3HAHUIM NO BMONOrMKN B COOTBETCTBUM C KMU3HEHHBIMU NOTPEBHOCTAMM.

METANPEAMETHbBIE PE3YJ/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWsA y4vyebHOro npeametra «buonornsa» BKAKOYAIOT:
3HauUMMble  ans  GOPMMPOBAHUA  MMPOBO33PEHUA  OOyYalOWMXCA  MEXAUCUUNANHAPHbIE
(mexnpegmeTHble) obLieHayYHble MOHATUA, OTPaKatolWme LeNOCTHOCTb HAay4HOM KapTWUHbI MUpa M
cneundmKy MeToa0B NO3HaHMA, UCNO/Ib3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, SHEPrus, ABNeHue,
npouecc, CUCTEMA, Hay4yHbld (aKT, NpPUMHUMN, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, Teopwus,
nccnefoBaHue, HabngeHWe, U3IMepeHue, 3KCNEePUMEHT U APYrux), YHWBEpCasbHble y4yebHble
AencTBus (No3HaBaTeNbHble, KOMMYHUKaTUBHbIE, perynaTusHble), obecneympatowme popmmposaHme
OYHKLMOHANbHOM  FPaMOTHOCTM M COUMANbHOM KOMMETeHUMM oby4yarowmxca, CnocobHOCTb
obyyatoWmMxca MCNosb30BaTb OCBOEHHbIE MEXAUCUMNAMHAPHbIE, MWUPOBO33PEHYECKME 3HAHMA U
YHUBepCanbHble yyebHble AelNCTBUSA B MO3HABATE/IbHOM M COLMANbHOMN NPaKTUKE.

MeTanpeameTHble pe3y/1bTaTbl OCBOEHMS NPOrpPaMMbl cpeaHero obuiero ob6pasoBaHMA A0MKHbI
OTpaXKaTb:

OBnageHue yHuBepcaibHbIMMU y4ebHbIMU NO3HABATE/IbHbIMU AEUCTBUAMM:

1) 6a3oBble forMuecKkue aencTemus:

camocTosTeNbHO GopmMynnpoBaTb M aKTyanamsmposaTb npobnemy, paccmatpueatb eé
BCECTOPOHHE;

MCNONb30BaTb NPW OCBOEHWW 3HAHWUW MPUEMbBI IOTMYECKOrO MbIWAEHMA (aHann3a, CUHTE3a,
CpaBHeHMA, KnaccudpuKkaumm, 0606LeHns), packpbiBaTb CMbICT BMONOTMYECKMX MOHATUM (BbIAENATb MUX
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XapaKTepHble NPU3HAKK, YCTaHaB/IMBaTb CBA3U C APYIMMU NOHATUAMM);

onpeaenAaTb Lenun AeaTeNbHOCTH, 3a4aBasA NapameTpbl U KPUTEPUU UX JOCTUNKEHWNSA, COOTHOCUTD
pe3ynbTaTbl A4EATENIbHOCTM C NOCTABAEHHbIMU LLENAMU;

ncnoab3oBaTb BUonorMyeckne NOHATUA oA 06bACHEHUA GAKTOB M ABNEHWUI XUBOW NPUPOAbI;

CTPOUTb /IOTUYECKME PACCYKAEHUA (MHAYKTUBHbIE, AeAYKTMBHbIE, MO aHaNOorMu), BblABAATb
3aKOHOMEPHOCTM W MPOTUBOPEYMA B PACCMATPUBAEMbIX ABAEHUAX, GOPMYINPOBATb BbIBOAbLI U
3aK/Il04eHuns;

NPUMEHATb CXEMHO-MOZe/NbHble CpeacTBa ANA NPeACTaBAeHUsA CyL,eCTBEHHbIX CBA3EN W
OTHOLWEHUA B M3yd4aeMblx Oumonornmyecknx obObBEKTaX, a TaKKe MNPOTUBOPEYUI PA3HOro pPoaa,
BbIIB/IEHHbIX B PA3/INYHbIX NHOOPMALMOHHbIX MCTOYHMKAX;

pa3pabaTtbiBaTb NAaH peweHna nNpobaembl C y4ETOM aHaANM3a MMEOLWMXCA MATEPUAbHBIX U
HemaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbI B AEATE/IbHOCTb, OLLEHMBAaTb COOTBETCTBUE PE3Y/IbTATOB LLENAM, OLEHNBATD
PUCKN NOCNEACTBUN AeATENBHOCTY;

KOOPAMHMPOBATb W  BbINOAHATL PaboTy B YCNOBUAX pPeasbHOro, BUPTYa/lIbHOrO W
KOMOBMHMPOBAHHOIO B3aMMOLENCTBUSA;

pa3BMBaTb KPeaTUBHOE MblLWEHNE MPU PELUEHUN KU3HEHHbIX NPO6aEM.

2) 6a308Bble UccneaoBaTeNbCKUe AENCTBUA:

BNafeTb HaBblKaMW Yy4ebHO-MUCCNef0BaTENbCKOM M MPOEKTHOW [AeATeNbHOCTU, HaBblKamMu
paspeweHna npobaem, CNocOBHOCTbIO WM TOTOBHOCTbKD K CAaMOCTOATE/NIBHOMY MOWCKY MEeTO40B
PEeLIEeHMA NPAKTUYECKMX 33434, MPUMEHEHMIO PA3/IMYHbBIX METOAOB NO3HAHWUSA;

MCNONb30BaTb pPas/InyHble BUAbl AEATE/IbHOCTM NO MNOJIYYEHUIO HOBOFO 3HAHWA, €ero
NHTepnpeTaunn, NpeobpasoBaHMIO U NPUMEHEHUIO B y4eBHbIX CUTYaLMAX, B TOM YMCae NPU CO34aHUMU
y4ebHbIX M COLMANbHbIX MPOEKTOB;

$GOpMMpPOBATb HaAyYHbIM TUM MbIWAEHWUA, BNAAETb HAYYHOW TEPMWHONOTMEN, KAOYEBbIMM
NOHATUAMM U METOAAMM;

CTaBuTb M GOPMY/NPOBATb COBCTBEHHblE 33434YM B 06pa3oBaTeNbHOW AEATENbHOCTU U
YKU3HEHHbIX CUTYyaLMAX;

BbIABNATb MPUUYNHHO-CNEACTBEHHbIE CBA3WN W aKTYaIM3MpPOBaTb 3a4ayy, BblABUraTb rMnoTesy eé
peleHna, Haxo4uUTb AapryMeHTbl ANA A0KA3aTeNbCTBA CBOMX YTBEPXKAEHWW, 334aBaTb MapamMeTpbl U
KpUTEpUU peLleHuns;

aHa/ZIN3MPOBATb MOJIYYEHHbIE B XO4€ PeLeHnA 3a4a4m pe3ybTaTbl, KOUTUYECKM OLEHMBATL UX
AOCTOBEPHOCTb, MPOrHO3MPOBaTb U3IMEHEHME B HOBbIX YC/IOBUSAX;

[aBaTb OLLEHKY HOBbIM CUTYaLMAM, OLLEHMBATb NPUOBPETEHHbIN OMbIT;

OCYLLECTB/ATb LE/IeHanpaB/eHHbIA MOWUCK MepeHoca CpeactB M crnocoboB AelcTBuA B
npodeccMoHanbHyo cpeay;

YyMeTb NEPEHOCUTb 3HAHWA B MO3HABATE/IbHYIO M MPAKTUYECKYHO 061aCTU KU3HeAeATEeNIbHOCTH;

YMeTb MHTErpMpoBaTb 3HAHMA U3 Pa3HbIX NpegMeTHbIX obnacten;

BblABMIaTb HOBblE MAEW, NpeaiaraTb OPUrMHaNAbHbIe NOAXOAbl U PELIEHUA, CTaBUTb Npobiembl
M 334341, AONYCKaloLWMe anbTePHATUBHbIE PeLUeHUS.

3) pabota c uHpopmauumeii:

OPMEHTMPOBATLCA B PA3/IMYHbBIX MCTOYHUKAX MHPOPMaLMKM (TeKCTe yyebHOro nocobus, HayyHo-
nonynsapHoOM antepaTtype, BUONOTNMYECKMX CNOBAPAX U CNPABOYHUKAX, KOMMNbIOTEPHbIX 6a3ax AaHHbIX,
B MHTepHeTe), aHanM3MpoBaTb MHPOPMALMIO Pa3INYHBIX BUA0B U GOPM NpeacTaBAeHNA, KPUTUYECKM
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OLLeHMBATb €€ A0CTOBEPHOCTb M HEMPOTUBOPEYUNBOCTD;

dbopmynnpoBaTb 3anpocbl U MPUMEHATb pPaA3/IMYHble MeToAbl MNpPW Moucke U oTtbope
b6uonormyeckon nHbopmaumnm, HeobxoaAMMoM ANna BbINOAHEHMA y4ebHbIX 3a4ay;

npuobpetatb OMNbIT  MCMNOAb30BAHUA  WMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOMOTUM,
COBEPLUEHCTBOBATb KY/bTYPYy aKTUBHOTO MCNO/Ib30BAHMA PA3/IMYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO  BbIGMpPATb  onTUManbHyto  ¢Gopmy  npeAacTaBneHna  Buonornyeckom
MHPopMauunm (cxembl, rpaduKn, Anarpammsl, Tabauubl, PUCYHKN U gpyroe);

MCNO/b30BaTb HAy4YHbIM A3bIK B KaYecTBe cpeacTsa npu paboTe c buonormyeckon nHpopmaumen:
NPUMEHATb XMMUYECKUe, OU3NYecKMe U MaTeMaTUYeCKMe 3HAaKM U CUMBOJIbI, GOpMybl,
abbpeBunaTypy, HOMEHKAATypy, WCNO/Ab30BaTb W Npeobpas3oBbIBaTb 3HAKOBO-CMMBOJINYECKNE
cpeacTBa HarnA4HoOCTH;

BNaZETb HaBblIKaMW PACMO3HABaHMA U 3aWMTbl MHGOPMaL MK, MHGOPMALMOHHOW Be3onacHOCTH
JIMYHOCTW.

OBnageHue yHuBepcasibHbiMM KOMMYHUKATUBHbIMU AeUCTBUAMM:

1) obweHune:

OCYLLECTB/IATD KOMMYHMKALUMM BO BCex chepax KM3HWU, aKTMBHO y4yacCTBOBaTb B AManore Uau
AMCKYCCUMM No cylectsy obcygaemon Tembl (yMeHWe 3a4aBaTb BOMPOCHI, BbICKA3blBaTb CyXKAEHMA
OTHOCUTENbHO BbINO/NHEHMA NpeasaraeMon 3aZayn, Y4YuTbIBAaTb WMHTEpPEecbl M COracoBaHHOCTb
NO3MLUMIA APYIUX Y4aCTHUKOB AMAN0rA UK SUCKYCCUK);

pacno3HaBaTb HeBepbasibHble cpencTBa 06LWEHMA, MOHMMATb 3HAYEHME COLMAJbHbBIX 3HAKOB,
NPeAnoCbIIOK BO3HWKHOBEHUA KOHGMNMKTHbIX CUTYyauuid, YMeTb CMAr4aTb KOHQAMKTbI U BECTU
neperosopbl;

BNAAETb Pa3IMYHbIMK cnocobamm obLEeHNA N B3aMMOAENCTBMA, NOHUMATb HAMEPEHUA APYTUX
nogen, npoaBnATb YBa)KUTENbHOE OTHOWeHMe K cobecegHMKY UM B KOPPEKTHOW ¢dopme
$opMyNMpoBaTb CBOU BO3PAXKEHUS;

Pa3BEPHYTO M IOFMYHO M3NaraTb CBO TOYKY 3PEHUSA C UCNOIb30BAHNEM A3bIKOBbIX CPEACTB.

2) coBMecCTHaA AeATeNbHOCTb:

NMOHMMATb M MCNONb30BaTb MPEMMYLLECTBA KOMAaHAHOW M WMHAMBMAYANbHOW pPaboTbl npu
peweHnn bruonornyeckoi npobaembl, 060CHOBbIBAaTb HEOHXOAMMOCTb NPMMEHEHUA TPYNNOBbIX Gopm
B3aMMOZENCTBUA NPU pelleHnn yuebHomn 3aaauum;

BbIOMpaTb TEMATMKY M MeTOAbl COBMECTHbIX AEWCTBUI C YYETOM OOLMX MHTEpPEeCcoB U
BO3MOMHOCTEM KaXKA0ro Y1eHa KONEKTUBA;

NPUHUMATb L,EeIM COBMECTHOM AeATE/IbHOCTM, OPraHM30BbIBaTb M KOOPAMHMPOBATb AENCTBUA NO
€€ [NOCTUMKEHMIO: COCTaBAATb NAaH AeNCTBUN, pacnpeaensaTb Po/iv C YY4ETOM MHEHUWA YYaCTHUKOB,
obcyxaaTb pesysibTaTbl COBMECTHOMN paboThl;

OL,eHMBATb KA4YeCTBO CBOEro BK/AaZa M KaKAoro y4acTHMKA KOMaHZbl B 0OLWMIA pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeanaratb HOBble MPOEKTbl, OLEHMBATb MAEN C MO3ULUM HOBMU3HbI, OPUTMHANBHOCTY,
NPaKTUYECKOWN 3HAYMMOCTH;

OCYLLECTB/ATb MO3UTUBHOE CTPaTerMyeckoe NoBeAEeHWE B PA3/IMYHbIX CUTYaLMAX, NPOABAATb
TBOPYECTBO U BOOOpaXKeHue, 6bITb UHULMATUBHbBIM.

OBnageHue yHUBepCcaZibHbIMU PeryiaTUBHbIMU AeCTBUAMMU:

1) camoopraHusauuma:

Mcnonb3oBaTb BMoNOrMyYeckme 3HaHUA ANA BbIABAEHUA NPOBAEM U UX PELUEHUA B }KU3HEHHbIX U
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y4ebHbIX CUTyaumnXx;

BblOMPaATb Ha OCHOBE OMOJIOTMYECKUX 3HAHWUIM LLeSIEBble U CMbIC/IOBbIE YCTAHOBKM B CBOMX
OeNCTBUAX M MOCTYNKax Mo OTHOLIEHWUIO K KUBOM npupode, CBOEMY 340POBbl0 M 340POBbO
OKpY*KaloLWMmx;

CaMOCTOATE/IbHO OCYLLECTBAATb NO3HABATENbHYIO AEATE/IbHOCTb, BbIABAATL NP06AEMbI, CTaBUTb
n dopmynnposaTb cobCcTBEHHbIE 3a4a4M B 06pa3oBaTeNbHON AEATENIbHOCTM U M KU3HEHHbIX CUTYaLMAX;

CaMOCTOATE/IbHO COCTaBAATb MAAH peleHua npobiembl C Y4ETOM MMEIOLLMXCA PECYpCoB,
COBCTBEHHbIX BO3MOXKHOCTEN M NPeaNoYTEHWNN;

[1aBaTb OLEHKY HOBbIM CUTYyaLUAM;

PacWMPATb PaMKKU y4ebHOro npegmeTa Ha OCHOBE /INYHbIX NPeAnoYTEHN;

[eNaTb OCO3HaHHbIM BbIOOP, apryMeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTb 33 PeLleHUE;

OLLeHMBATb NPUOBPETEHHDLIN ONbIT;

cnocobcTBoBaTb POPMUPOBAHUIO M MPOSIBAEHWUIO LUMPOKOW 3pyAMUMM B pasHbiXx obnacTax
3HAHWI, NOCTOAHHO NOBbILWATb CBOM 06pa3oBaTe/NbHbIM U KY/IbTYPHbIA YPOBEHb.

2) CAaMOKOHTPOb:

[aBaTb OLEHKY HOBbIM CUTyaUMsM, BHOCUTb KOPPEKTUBbI B [AEATE/NIbHOCTb, OLLEHMBATb
COOTBETCTBME PE3Y/NbTATOB LENAM;

BNaAeTb HaBblkaMM NMO3HaBaTe/NbHOW pedsieKCUM KaK OCO3HaHMA COBeplUaemMbiX AeNCTBUIA U
MbIC/IUTE/IbHbIX MPOLECCOB, UX pPe3y/nbTaToB U OCHOBAHWI, MCNOAb30BaTb NPUEMBI pednekcun ana
OLLEHKM cUTyaumm, Bbibopa BEPHOro pelleHus;

YMEeTb OLEeHMBaTb PUCKM U CBOEBPEMEHHO NPUHUMATb PELLEHUA MO UX CHUMKEHWIO;

NPUHMMATb MOTUBbI U aPTYMEHTbI APYIUX MPU aHaNM3e pPe3y/ibTaToB AeATe/IbHOCTY;

3) npuHATHe ceba n pgpyrux:

NPUHMMaTbL cebs, NOHMMan CBOM HeAO0CTaTKM U AOCTOUHCTBA;

NPUHMMATb MOTUBbI U apPrYMEHTbI APYrUX MPU aHanM3e pesy/bTaToB AeATe/IbHOCTY;

NPW3HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLNOKM;

pa3BMBaTb CNOCOBHOCTb NOHMMaTb MUP C NO3ULMUK APYroro YesoBekKa.

NMPEAMETHbBIE PE3YJIbTATDI

MpeameTHble pe3ynbTaTbl ocBoeHWa nporpammbl COO no 6uonormm Ha 6a30BOM YPOBHE
BK/IOYAIOT cneunduyeckmne ans yuebHoro npeamerta «brMonornsa» HayyHble 3HaHWA, YMEHMA U CNoCcobbl
[EUCTBUIA MO OCBOEHWIO, MHTepnpeTaunnm M npeobpa3oBaHUIO 3HAHUMK, BUAblI AEATENbHOCTU MO
NOJlYyYEHUIO HOBOTO 3HAHMA U NPUMEHEHUIO 3HAHMUI B Pa3/IMYHbIX Y4ebHbIX CUTyaLMAX, a TaKKe B
peanbHbIX }KU3HEHHbIX CUTYaUMAX, CBA3aHHbIX ¢ 6uonorvenn. B nporpamme npegmeTHble pe3ynbTaThbl
npeAcTaB/ieHbl No rogam obyyeHus.

MpepmeTHble pe3ynbTaTbl OCBOEHUA yuebHOro npeameTa «brnonorva» AOMKHbI OTPAXKaTb:

cbOPMUPOBAHHOCTb 3HAHMM O MecTe U pPosM OMONOTMU B CUCTEME HAYYHOro 3HaAHUA
€CTECTBEHHbIX HayK, B POpMMPOBaHUM COBPEMEHHON eCTeCTBEHHO-HAYYHOW KapTUHbI MUpa U
Hay4YHOrO MMPOBO33PEHUA, O BKIALE POCCUNCKMX M 3apybexHbix Y4EHbIX-6MONOros B passuTUE
6uonornmn, GyHKLMOHANbHOM rPaMOTHOCTU YeNOBEKA AN1A PELLUEHNA KU3HEHHbIX 3a4ayY;

YMEHWe pacKpbiBaTb cCoAep’kaHMe OWMONOrMYecKUXx TEPMWMHOB W MOHATUM: XU3Hb, KIETKa,
opraHusm, metabonmsm (0bmeH BeLEeCTB M MNpeBpalleHMe 3Hepruu), romeoctas (camoperynaums),
YPOBHEBasA OpraHmnsaLma X1BbIX CUCTEM, CAMOBOCNPOM3BeAeHMeE (penpoayKLma), HacNeACTBEHHOCTb,
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N3MEHYNBOCTb, POCT U PA3BUTHUE;

yMeHMe u3naratb 6Ouonormyeckne Teopun (KNeTouyHaa, XPOMOCOMHasA, MyTaLMOHHas,
LEeHTpasibHas AorMa MOJIEKYNApPHOM buonorum), 3akoHsl (. MeHgens, T. MopraHa, H. U. BasunoBsa) u
yyeHusa (0 ueHTpax MHOroobpasus U NPOMCXOXKAEHWUSA KyNbTypHbIX pacteHuin H. WU. Basunosa),
onpenenATb rpaHnLbl UX NPUMEHUMOCTU K XKMBbIM CUCTEMAM;

yMeHue BlafeTb METOAaMM HAayYHOro NO3HAHUA B BMONOrMK: HabatoAeHWe N ONUCaHME KUBbIX
CUCTEM, MPOLECCOB W ABNEHWUM, OpraHM3auMa U npoBeaeHUe OUMONOrMYEeCKOro 3KCNepUMEHTa,
BblABUXXEHME TMMNOTE3bI, BbIABNEHNE 3aBUCUMOCTU MEXKAY UccaeayembiMmm BeandnHamm, obbsacHeHne
NMONYYEHHbIX Pe3y/IbTaTOB, UCMO/Ib30BaHHbIX Hay4YHbIX MOHATUN, TEOPUIA N 3aKOHOB, YMEHWE AenaTtb
BbIBO/bl HA OCHOBAHWUM MOJIy4YEHHbIX PE3Y/bTATOB;

YMEHME BbIAENATb CYLIECTBEHHbIE MNPU3HAKM BUPYCOB, KAETOK MPOKApPMOT WU 3yKapuoT,
OAHOKNETOYHbIX U MHOrOK/NETOYHbIX OpPraHM3MoB, OCOHOEHHOCTM npoueccoB: obmeHa BeLWEecTs U
npesBpaLleHna 3HepPrMn B KneTke, (GOTOCMHTE3a, NAACTUYECKOrOo U 3HEepreTMYyeckoro obmeHa,
XEMOCWUHTE3a, MUTO3a, Mel03a, ONJOAOTBOPEHMA, PA3SMHOMEHMA, MHOMBMAYANbHOIO pPa3BUTUA
opraHusma (oHToreHes);

YMEHME MPUMEHATb MNONYYEHHble 3HaHMUA ANA 0O0BACHEHUS OUONOrMYECKUX MPOLECCOB U
AB/IEHUN, AN NPUHATUA MPAKTUYECKUX PELIEHMA B NMOBCEAHEBHOM XM3HWU C LE/bio obecneyeHus
6e30MacHOCTU CBOEro 340PpOBbs U 340POBbA OKPY)KAOLWNX Ntogei, cobaoaeHna HOPM rPamoTHOrO
NoBeAEeHMA B OKpYy)Kalolwen npupoaHon cpede, MNOHMMaHME HeobXxogMMOCTU MCNOAb30BaHMUA
OOCTUXKEHNIN COBPEMEHHOM Bronornn n 6UOTEXHONOIUI AN PALMOHANBHOIO NPUPOAON0/b30BaAHMS;

YMEHME peLlaTh 3/IEMEHTAPHbIE reHETUYECKME 334341 HA MOHO- U AUTMBPUAHOE CKpELLMBaAHUE,
cuenieHHoe Hac/nea0BaHUE, COCTaBAATb CXEMbl MOHOTMOPUAHOIO CKpeLWMBaHMA ANA NpeackasaHus
Hac/se40BaHUA MPU3HAKOB Y OPraHM3MOB;

YMEHME KPUTUYECKN OLEHMBATb U UHTEPNpPeTMpoBaTtb WHopmauuio 6uosiornyeckoro
coAepKaHuA, BKAKOYAIOLLLYIO NCEBAOHAY4YHbIE 3HAaHMA U3 Pa3/IMYHbIX UCTOYHMKOB (CpeacTBa MaccoBOM
MHbOPMALMM, HAYYHO-MONYAAPHbIE MaTepuasbl), STUMECKME acNeKTbl COBPEMEHHbIX UCC/IeA0BaHNI B
6uonorun, megnumnHe, BUOTEXHONOTUU;

cbOPMUPOBAHHOCTb 3HAHMM O MeCcTe U pPoAM OBMOAOTMU B CUCTEME HAYYHOro 3HaHUA
€CTeCTBEHHbIX HayK, B (GOPMMPOBaAHMU COBPEMEHHOIN €ECTEeCTBEHHO-HAY4YHOM KapTUHbI MUpa U
Hay4YHOro MMPOBO33PEHUA, O BKIALE POCCUMCKUX WU 3apyberkHbiX Y4Y€HbIXx-bMonoros B pasBuTUe
6ronormn, GyHKLMOHANbHOM rPAMOTHOCTM YeI0BEKA A1A PELUEHUA KU3HEHHbIX 3343Y;

YMEHME PacKpbIBaTb COAEpPrKaHMEe OMONOrMYECKMX TEPMUHOB W MOHATUIA: BUA, NONYyNAUMSA,
reHopoHA, 3BOMIOUMA, ABUXKYLWME CUabl (baKTOpbl) 3BONOLMU, NPUCNOCOBNEHHOCTb OPraHM3MOB,
BMA006pasoBaHNe, 3KONOrNYeckne GakTopbl, IKOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, pPeayLEeHTbI,
Lenu NMTaHuA, 3Ko/Iornyeckan nupamuaa, buoreoueHos, bnocoepa;

YMeHue nsnaratb bnonornyeckne Teopum (3BoNoUMoHHaA Teopua Y. apBMHa, CUHTETMYECKAA
TeopuA 3BOIOLMM), 3aKOHbI M 3aKOHOMeEpPHOCTU (3apoabiwesoro cxoactea K. M. bapa, yepenoBaHus
rnaBHbIX HanpasaeHui n nyten ssonwounm A. H. CeBepuoBa, y4eHus o buocoepe B. N. BepHaackoro),
onpenenAaTb rpaHNLbl UX MPUMEHUMOCTU K XKMUBbIM CUCTEMAM;

YMeHMEe BblAEeNATb CYLEeCTBEHHble MNPU3HAKM CTPOeHUA buonornyecknx o6BHEKTOB: BWMAOB,
nonyaaunin, NpoayueHTOB, KOHCYMEHTOB, peayLeHToB, bMoreoueHo30B MU 3KOCMCTEM, OCOBEHHOCTH
NnpoLeccoB: HacneACTBEHHOM  M3MEHYMBOCTM, ecTecTBeHHoro oTbopa, BuMAoobpasoBaHus,
NpPMUCNocobaeHHOCTM OPraHU3mMoB, AEWUCTBUA 3KONOrMYEeCKMX (aKTOPOB Ha OpPraHM3mbl, nepeHoca
BELWECTB M MOTOKA 3HEPrMM B 3SKOCUCTEMAX, aHTPOMOrEHHbIX M3MEHEHUM B 3KOCUCTEMAX CBOEM
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MECTHOCTW, KPYroBopoTa BeLLEeCTB U BUoreoxmmmnyeckmx Lmknos B buocdepe;

YMEHME MPUMEHATb MOJlyYEeHHble 3HaHMA ANA O0O6BACHEHMA OMONOTrMYECKUX MNPOLECCOB U
ABNEHUN, ONA MPUHATUA MPAKTUYECKUX PeLleHU B NOBCEAHEBHOM KU3HWU C Lenbto obecneyeHus
6e30nacHOCTN CBOEro 340P0BbA M 340P0BbA OKPYXKAOWMX ftogen, cobntoaeHns HOpM rpPaMoTHOrO
NOBEAEHWNA B OKPYXKalOLWEN NPUPOLHOM cpeae, MOHMMAHWE HeobxoAMMOCTM WCMONb30BaHUA
AOCTUNKEHUI COBPEMEHHOM BMONOTNKN ANA PALMOHANBHOTO NPUPOLAONO/b30BAHUSA;

yMeHMe peLlaTb 31eMeHTapHble BMonorMyeckme 3a43a4m, COCTaBAATb CXEMbl NEPEHOCA BELLECTB
M 3HEePrumn B sKOCUCTEMAX (LLeNU NUTAHUA);

yMeHMe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHble coobuleHns, 0606uan bnonormyeckyo
NHPOPMALMIO U3 HECKONIbKMX MCTOYHUKOB, FPAaMOTHO MCMO/Ib30BaTb MOHATUNHbLIN annapaT 6uonoruu.

dopmupyembie KOMNETEHLUN

OK 10. HUcnonb3oBath B NpoPecCUOHAIBHON NEATEIbHOCTH YMEHHUS U 3HAHUS, IOJIyYECHHBIE
OOy4aroIUMHUCSI B XOJE OCBOCHHMS Y4YEOHBIX TPEJAMETOB B COOTBETCTBHH C (QelepaabHbIM
rocyJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEro 0011Iero 00pa3oBaHus.

1.4. PeKomeHayemoe KOIMYEeCTBO YacoB HA OCBOEHUE NPOrpaMmMbl AUCLUNIMHDBI BK/IIOYAET Yachl:
O6bem pabouelt nporpammbl — 54 yaca

B Tom uncne:

NeKuMn K ypoku -36 yacos

camocTosTelbHaA paboTa -18 yacos.

2.CTPYKTYPA U COOEPXAHUE YYEBHOIO NMPEAMETA

2.1 O6bem yyebHOro npeamerta u Buabl yuebHoit paboTbl

Bug yyebHom paboTbl O6bem yacos
O6bem pabouent nporpammbl 54
B TOM YMC/e Yacbl:

- 06a3aTenbHOM YacTn 06pa3oBaTebHON NPOrpPamMmmbl 54

- BapMaTUBHOM YacTh 0b6pa3oBaTebHOM NPOorpammbl 0
YyebHasa Harpyska obyuatowerocs B pabote ¢ npenogasatenem | 36
(Bcero)
B TOM YnUcC/e:

- TeOpeTUYeCcKMe N NPAKTUYECKME 3aHATUA (TEeKLLUN, YPOKK) 31

- NnpodeccMoHaIbHO OPUEHTUPOBAHHbBIE 3aHATUA 3

- KOHTPO/IbHbIE PaboThbI 2
CamocroaTtenbHasa pabora obyuatoweroca (Bcero) 18
B TOM YnUce:
- camocToATelbHas paboTa Hag KypcoBol paboToi (NpoeKkTom) -
- BbIMO/IHEHWE MHAMBUAYA/IbHOIO NPOEKTa -
- UHble BMAbl CAMOCTOATENbHOM paboTbl 18

UtoroBas atrectauusa B popme gudpdpepeHuMpoBaHHOro 3aueta BO 2 cemectpe
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2.2. CogepxkaHue yuebHoro npegmerta

Tema 1. buonorua Kak Hayka.

Buonorva Kak Hayka. CBA3b 6uonorMM ¢ 0OOWECTBEHHbLIMWU, TEXHUYECKMMW U  OPYrMMU
€CTEeCTBEHHbIMW HayKamu, dunocodpuent, 3TUKOW, 3CTETUKOM M npasom. Ponb 6uonorum B
boOpMMPOBAHNN COBPEMEHHOW HAYYHOM KapTUHbI MUpa. CucTema 6MONOTMYECKUX HayK.

MeToabl NO3HaHMA KMBOM NpupoAabl (HabaoaeHWe, 3KCNEPUMEHT, ONUCAHWE, U3MEpPEeHMUe,
KnaccuduKaums, MoaennmpoBaHue, CTaTUCTMYeCcKan 0b6paboTKa AaHHbIX).

NabopaTtopHblie un npakTUyeckme paborbl:

MpakTnyeckaa paboTta «Mcnonb3oBaHWE pPas3IMYHbIX METOAOB NPU M3y4eHUU BUONOTrMYecKnx
06bEKTOBY.

Tema 2. X{uBble cuctembl U UX opraHu3aums.

KuBble cuctembl (Brocuctembl) Kak npegMmeT usydyeHusa buonornn. OTANUME KUBbIX CUCTEM OT
HeopraHW4YecKom NpmMpoapl.

CsovictBa brMocmctem M Ux pazHoobpasme. YPOBHU opraHM3aumMm BUOCUCTEM: MONEKYNAPHDIN,
K/IEeTOYHbIN, TKaHeBbIH, OpPraHU3MEHHbIN, nonyasaunMoOHHO-BUA0BOMN, 3KOCUCTEMHbIN
(bmnoreoueHoTMYECKKI), BUOCHEPHDIN.

Tema 3. XumnuyeCKunii CoCTaB U CTPOEHUE KNETKU.

XMMMYECKUI COCTAB KNETKU. XMMUYECKNE 3N1EMEHTbI: MaKPO3NEMEHTbI, MMKPO31eMeHTbl. Boga
N MUHepanbHble BeLLeCcTBa.

®PyHKUMM BOAbI U MUHEpPA/IbHBIX BELLECTB B KneTke. MogaepxaHne ocmoTnyeckoro banaHca.

benkn. CoctaB n ctpoeHne 6e1KOB. AMUHOKUCAOTbI — MOHOMEPbI 6enKkoB. HesameHUmMble M
3aMeHMMble aMUHOKMUCNOTbl. AMMHOKMCNOTHBIA COCTaB. YPOBHWU CTPYKTYpbl 6enKoBoOi Monekynbl
(nepBuyHan, BTOPWUYHAA, TPETMYHAA M YETBEPTUYHAA CTPYKTypa). XMmuyeckme cBoncTBa 6enKkos.
Buonorunyeckune PpyHKLMN BenKoB.

®PepmeHTbl — 6uonornyeckme KaTtanusatopbl. CTpoeHMe ¢epMeHTa: aKTUBHbIN LEHTP,
cybcTpaTHaa cneundunyHocTb. KodepmeHTbl. ButamuHbl. OTanuma GepmeHTOB OT HeopraHUYecKux
KaTa/n3aTopoB..

Yrnesoabl: MoHocaxapuapl (rntoKkosa, pubosa M Ae3okcupubosa), gucaxapuabl (caxaposa,
NAKTO3a) M Noancaxapuabl (Kpaxman, rnKoreH, Lenntonosa). buonormyeckme GyHKUMM yrnesoaos.

Nunnapi: Tpuranuepuabl, docdonmnuabl, ctepomapl. fmapodunbHo-rnapodobHble CBOMCTBA.
Buonornyeckne oyHkummn nunupos. CpaBHeHue yrnesoaos, 6eNKOB M NMNUAOB KaK MCTOYHWUKOB
aHepruu.

HykneunHosble Kncnotol: HK 1 PHK. Hykneotnabl — MOHOMepPbI HYKNeNHOBbIX KUcnoT. CTpoeHune
n ¢yHrumn OHK. CtpoeHune n oyHKunm PHK. Buapl PHK. AT®: ctpoeHne n dyHKUUK.

LuTonorna — Hayka o KneTke. KnetoyHas Teopuma — npumep B3anMoaencTeua naen n ¢baktos B
Hay4YHOM NO3HaHMWU. MeToabl U3yYEeHUA KNETKMU.

KneTka Kak uenocTHaA XuBaa cuctema. Obwme npu3HAKM KNETOK: 3aMKHYyTas HapyKHas
membpaHa, monekynbl HK Kak reHeTUYeCKUI annapaTt, cuctema cuHTesa besnka.

Tunbl  KNETOK:  3yKapuoTMYecKaa W Npokapuotuyeckaa. OcobeHHOCTM  CTpoeHwuA
NPOKAPUOTUYECKOM KNeTKU. KneTouyHaa cTeHKa OaKktepuiti. CTpoeHMe 3yKapMOTUYECKOM KAEeTKW.
OCHOBHbI€ OTAMYUNA PACTUTENIbHOM, }KUBOTHOM U TPUBHOM KNETKMW.

MoBEPXHOCTHbIE CTPYKTYPbl KAETOK — K/AETOYHAA CTeHKa, [/IMKOKA/IMKC, WX OYHKLMN.
MnasmaTuyeckan membpaHa, e€ cBolcTBa M  ¢yHKUMKM. Lutonnasma wn eé opraHouabl.
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OpgHomemMbpaHHble opraHouabl KaeTtku: IMC, annapat lonbaxu, Ansocombl. [MonyaBTOHOMHbIE
OpraHoMabl KNEeTKU: MUTOXOHAPUW, nnactuabl. MNpoucxoxaeHne MUTOXOHAPWUM W naactua. Buabl
nnactmg,. HemembpaHHble opraHOMAbl KNeTKU: pUHBOCOMBI, KNETOYHbIM LLEHTP, LEHTPUOIN, PECHUYKM,
KIYTUKU. PYHKLNM OPraHOMAO0B KETKU. BKatoueHus.

AQpo — perynatopHbiA LEeHTP KneTkn. CTpoeHue agpa: agepHas 060/104Ka, Kapuonnasma,
XPOMATUH, AAPbILIKO. XPOMOCOMbI.

TpaHCNopT BELW,ECTB B KNETKE.

NabopaTtopHblie un npakTUyeckme paborbl:

NabopaTtopHan paboTta «M3yyeHMe CTPOEHUA KIETOK PacTeHUM, XKMBOTHbIX M BakTepuit nog
MMKPOCKOMNOM Ha FOTOBbIX MUKpOMNpenapaTax u nx onucaHme».

Tema 4. }{nsHepeAaTeNbHOCTb KNETKMU.

ObmeH BelecTB, UanM metabonnsm. Accumunaumna (NnacTMYeckuin obmeH) U anccummnnauma
(sHepreTnyeckmin obmeH) — ABe CTOPOHbI €ANMHOTO NpoLecca meTabonmama. Posib 3aKOHOB COXpaHeHMUA
BELLECTB WU SHEPrUM B NOHMMAHUK MeTaboansma.

Tunbl obmeHa BewecTs: aBTOTPODHbIN U reTepoTpodHbIN. Ponb pepmeHTOB B 0O6MEHE BELLLECTB
W NpeBpaLLeHNN SHEPTUN B KNETKE.

doTtocuHTes. CBeToBas U TemHoBas ¢asbl doTocnHTe3sa. Peakumm dotocnHTesa. IGPeKTUBHOCTb
doTocnHTe3a. 3HayeHne GOTOCMHTE3a ANA KU3HU Ha 3emne. BanaHue ycnosuin cpeabl Ha GoTOCUHTES
1 cnocobbl NOBbILWEHWA €ro NPOAYKTUBHOCTM Y KY/IbTYPHbIX PAaCTEHWIA.

XeMocuHTe3. XeMocuHTesnpytowme 6aktepmmn. 3HayeHne XeMOCUHTE3a A9 }KU3HWU Ha 3emie.

JHepreTnyecknii obmeH B KneTke. PacwenneHne BewWECTB, BblAENIEHNE N aKKYMY/ANpPOBAHME
3HEeprum B KNeTke. ITanbl aHepreTMyeckoro obmeHa. [nmkonms. bpoxeHue u ero suapl. KucnopogHoe
OKUCNEHME, WM KNeTOYHOoe pAbixaHue. OkrucautenobHoe d¢ochopunmposaHme. IPPeKTUBHOCTb
saHepreTnyeckoro obmeHa.

Peakunn matpuyHoro cMHTesa. leHeTnyeckaa nHdopmauma n JHK. Peanunsaums reHeTnyeckom
nHdopmaumn B KNeTke. FleHeTUYECKUIA KoA 1 ero CBOMCTBA. TPAHCKPUNUMA — MaTPUYHbIN cuHTe3 PHK.
TpaHcaaums — 6uocmHTe3 H6enka. ITtanbl TpaHcnAumMn. KoanpoBaHme aMmMHOKUCAOT. Ponb pubocom B
b6uocuHTese benka.

HeknetouHble ¢opMbl KM3HU — BUPYCbl. McTopua oTKpbiTua Bupycos (4. WN. MNBaHOBCKMIA).
Ocob6eHHOCTM CTPOEHMA U M KU3HEHHOTO LIMKNA BUPYCOB. bakTepnodarn. bonesHun pacTteHnn, }UBOTHbIX
M YenoBeKa, Bbi3blBaemble BUpycamu. Bupyc mmmyHomeduumta yenoseka (BUY) — Bo3bygutens
CNOa. Ob6paTHaa TpaHCKpUNUMA, peBepTa3a M WHTerpasa. [podunakTnka pacnpocTpaHeHun
BUPYCHbIX 3aboneBaHuiA.

Tema 5. PazamHoOXKeHue u uHausuayanbHoe passuTme opraHM3mos.

KNneTouHbI UMKA, UAWN XKU3HEHHbIN LUK KneTkn. MHTepdasa n muTo3. Mpouecckl, npoTeKatowme
B UHTepdase. Pennnkaumna — peakums matpmyHoro cuHTtesa JHK. CtpoeHmne xpomocom. XpOMOCOMHbIi
Habop — KapuotTun. [unNaougHbIA W FanaoOMAHbIN  XPOMOCOMHbIe Habopbl. XpomaTugbl.
Lutonornyeckme OCHOBbI PAa3MHOXKEHNA N UHOMBUAYANLHOIO Pa3BUTUA OPraHU3MOB.

JeneHune knetkn — mutos. Ctagmm mutosa. lpouecchbl, NPOUCXoJAWME HA Pa3HbIX CTagMAX
MMnTO3a. buonornyeckuit cmbicn mmnTo3a.

Mporpammupyemas rubenb KNeTkn — anonTos.

®dopmbl pasMHOXKeHUA opraHmMamoBs: becnonoe n nonosoe. Buabl 6ecnonoro pasmHoOMXKeHuA:
AeneHve HaaBoe, MOYKOBaHME OJHO- W MHOFOKNETOYHbIX, CnopoobpasoBaHMe, BereTaTUBHOE
pasmHoXKeHue. CKyccTBEHHOE KNOHMPOBAHME OPraHM3MOB, ero 3Ha4YeHue Ana ceneKkLmnm.
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MonoBoe pa3amHOXKeHMe, ero oTan4yma ot becnosoro.

Meios. Ctaguu meinosa. MNpouecchl, npomcxogaline Ha ctagmax meinosa. NosegeHne XxpoMmocom
B Melo3e. KpoccuHrosep. BMONOrMYECKMIA CMbIC/T M 3HAYEHWE Meno3a.

FameToreHes — npouecc obpa3oBaHMA MOMOBbIX KNETOK Yy MBOTHbIX. [lonoBble Kenesbl:
CEMEHHUKM U SAMYHUMKKN. O6pas3oBaHMe W pa3BUTME MO/IOBbIX KNETOK — rameT (cnepmaTtosong,
ANLEKNeTKa) — cnepmaTtoreHes u oBoreHes. OCo6eHHOCTUN CTPOEHUA ANLLEKNETOK M CNepMaTo30Ma0B.
OnnopoTBOpeHuUe. MNapTeHoreHes.

NHamBmnayanbHoe pasButue (OHTOreHes). IM6puOHanbHOE pa3BuTMe (ambpuoreHes). dTanbl
3MOPMOHANBHOTO PA3BUTUA Yy MO3BOHOYHbLIX YKMBOTHbIX: APOOAEHWe, racTpynaunsa, opraHoreHes.
MocTambpuoHanbHoe passBuTUe. Tunbl NOCTIMOPUMOHANIBHOTO pPa3BUTMA: NPAMOE, Henpamoe
(nMMunHO4YHOE). BnuvAHMe cpeabl HA pas3BUTME OpPraHnM3mos, ¢aKTopbl, CNocobHble Bbi3blBATb
BPOXXAEHHbIE YPOACTBA.

Poct u pa3sutne pacTeHuit. OHTOreHes UBETKOBOIO pPacTeHUA: CTPOEHME CEeMEHW, CTaguu
pa3BuTHA.

NabopartopHbie 1 NpaKkTuyeckmne paborbl:

NabopatopHaa pabota No 4. «M3yyeHMe CTPOEHMA MNOJIOBbIX KJAETOK Ha TOTOBbIX
MUKponpenapaTax».

Tema 6. HacheacTBEHHOCTb U USMEHUYMBOCTb OPraHU3MOB.

MpegmeT 1 3a4a4M reHeTUKK. Mctopuma pasBUTUA FreHEeTUKK. Ponb uuToNnornm u ambpuonorum B
CTAaHOB/NIEHUWN TeHeTUKU. BKnaa pocCUUCKMX M 3apyberkHbIX YY4EHbIX B pPa3BUTUE FeHeTUKU. MeTtoabl
reHeTUKU (rmbpuaonornyeckmini, UUTOTEHETUUYECKUIN, MONEKYNAPHO-reHeTu4yecknin). OCHOBHble
reHeTUYeCcKne NoHATMA. [eHeTUYECKaA CMMBOJIMKA, NCNONb3yeMan B CXeMaXx CKpeLLMBaHUN.

3aKOHOMEpPHOCTM HacneL0BaHUA NPU3HAKOB, YCTaHOBAEHHble . MeHaenem. MoHornbpuaHoe
CKpelmBaHme. 3aKOH eanHo-obpasma rmbpuaos nepBoro nokoseHua. MpaBuao AOMWHUPOBAHMUA.
3aKOH pacLenneHunsa npmM3HaKkos. M'MnoTesa YncToTbl ramet. NonHoe U HenoIHoe AOMUHUPOBaHME.

OurnbpmnagHoe  cKpelwmBaHuMe.  3aKOH  HE3aBMCMMOFO  Hac/nefoBaHWS  MPU3HAKOB.
LlMToreHeTM4eCcKMe OCHOBbI AUIMOPUAHOIO CKpeluBaHUA. AHaNU3MpPYlOWEe CKpeLMBaHUe.
Mcnonb3oBaHWe aHAaNM3UPYIOLLETO CKPELLMBAHUA ANA ONpeaeneHma reHoTuna ocoobu.

CuenneHHoe HacnegoBaHWe nNpusHakos. PaboTa T. MopraHa no cuenaeHHOMY HacneLoBaHMIO
reHoB. HapyLueHue cuenneHma reHoB B pe3y/ibTaTe KPOCCMHIoBepa.

XpOMOCOMHaA TeopuA HACIeaCTBEHHOCTU. [eHeTUYeCKMeE KapTbl.

feHeTMKa noJsia. XpoOMOCOMHOe onpeaeneHne nosaa. AyTOCOMbl M MONAOBble XPOMOCOMbI.
FomorameTHble U reTeporameTHble opraHn3mMbl. HacnegoBaHMe NPU3HAKOB, CLUENAEHHbIX C MOA0M.

M3meHYnBoCcTb. Buabl M3MeEHUYMBOCTU: HEHacneaCcTBeHHAsA U HacnencTBeHHaA. Ponb cpeabl B
HeHacneACTBEHHOM  M3MEHYMBOCTU.  XapaKTepUCTMKa  MOAMPUKAUMOHHOM  M3MEHUYMBOCTM.
BapuauMoHHbIA pag M BapuMaUMOHHaA KpuBasa. Hopma peakumu npusHaka. KoaunyecTBeHHble WU
KaQyecTBEHHbIE NPU3HAKM U UX HOPMA peakuumn. CeolicTBa MOANDUKALMOHHON N3MEHUYNBOCTU.

HacnepnctBeHHas, UavM reHOTUNMYECKan, U3MEeHYNBOCTb. KOMBMHATUBHAA M3MeHYMBOCTb. Menos
M NONOBOM MNpouecc — OCHOBA KOMOWHATUMBHOM WM3MEHYMBOCTM. MyTauMOHHAA W3MEHYMBOCTb.
Knaccudumkauma myTaumii: reHHble, XPOMOCOMHbIE, FeHOMHble. YacToTa M NPUYMHBI MyTauuMi.
MyTareHHble ¢$aKTOpbl. 3aKOH TOMOJIOTMYECKMX PAAOB B HAC/NEACTBEHHOW M3meHumBocTM H. WU.
Basunosa.

BHeasepHaA HacneaCTBEHHOCTb M USMEHYMBOCTD.

feHeTMKa 4YenoBeka. KapumoTtun yenoseKka. OCHOBHble METOAbl TFEHETUKM YeNOoBEKa:
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reHeasiormyeckuii, 6IM3HeLoBbIN, UMTOrEHETUYECKUIA, BUOXMMNYECKNIA, MONEKYNSPHO-TEHETUYECKUNA.
CoBpemeHHoOe onpeaeneHne reHoTMna: NoJIHOreHOMHOEe CeKBEHMPOBaHWUE, FTEHOTUNMPOBAHNE, B TOM
yucne c¢ nomouwbto MLUP-aHanusa. HacnepctseHHble 3aboneBaHUs 4YesioBeKa: reHHble 6o0ne3Hu,
60/1€3HN C HacneACTBEHHOM MpPeapacno/OKEHHOCTbIO, XPOMOCOMHbIe 6one3Hn. ComaTuyeckme U
reHepaTMBHble myTauuun. CTBoNOBble KNeTKWU. MpuHLUMNbI 340p0BOro 06pasa KM3HWU, ANATHOCTUKM,
NPOGUNAKTUKM U NIeYEHUA TEeHETUYECKUX ObonesHen. MeauKo-reHeTUYeCcKoe KOHCY/NbTUPOBAHME.
3HayeHne MeOMUMHCKOMW TeHEeTMKU B NpPeaoTBPaLLEHUMM U NeYeHUU reHeTUYecKux 3abosieBaHMi
yesioBEKa.

NabopartopHble U NpaKkTuyeckmne paborbl:

NabopatopHaa pabota «M3yyeHne MOAMPUKAUMOHHON  U3MEHYMBOCTH, MOCTPOEHUE
BapMaLMOHHOIo psAaa v BapMaLMOHHON KPpUBOMN Y.

NabopaTtopHan paboTa «AHaAN3 MyTauuii y 4po3odusbl Ha rOTOBLIX MUKpONpenapaTax».

MpakTnyeckan pabota Ne 2. «CocTaBfeHNEe M aHANM3 POAOC/OBHbIX YE/IOBEKAY.

Tema 7. CeneKkuyma opraHuamoB. OCHOBbl 6MOTEXHONOIUK.

CeneKkuma Kak Hayka M npouecc. 3apoxaeHue cenekumm mn gomectukauyma. Yuenue H. W.
BaBnnoBa 0 UEHTpPax MNPOUCXOXKAEHUA M MHOroobpasms KyAbTypHbIX pacTeHuin. LeHTpbl
NPOUCXOXKAEHNA AOMALLHUX }KUBOTHbIX. COPT, Nopoaa, LWTamMm.

CoBpemeHHble MeToAbl cenekumn. MaccoBbli U WHAWMBUAYANbHbLIA OTOOPbI B CeNeKuUn
pacTeHUM U }KMBOTHbIX. OUEeHKa aKcTepbepa. BaAn3KopoAcTBEHHOE CKpelLnBaHNe — MHOPUANHT. YncTtan
NnHUA. CKpelmnBaHne YNCTbIX TMHMIA. [eTepo3nc, nam rubpugHas cuna. HepoacreseHHoOe CKpeLumBaHue
— aytopmamnHr. OTaanéHHaa rmbpmamsaumna n eé ycnexm. VICKYCCTBEHHbI MyTareHes M Nojay4yeHue
nonmMnaonaos. JoCTUKEHUA CENEKUMN PACTEHUN, }KUBOTHbIX U MUKPOOPraHU3MOB.

BuoTexHosMorMA Kak oOTpac/ib nNpousBoAcTBa. [eHHas MHMKeHepuAa. ITanbl  CO34aHUSA
pekombuHaHTHOM JHK 1 TpaHcreHHbix opraHnamoB. KnetouHasa nHxeHepusa. KneTtouHble KyabTypbl.
MWKpPOK/IOHa/IbHOE pasMHOXeHue pacTeHun. KnoHunposaHue BbICOKOMPOAYKTUBHbIX
CeNbCKOX03ANCTBEHHbIX OPraHNM3MOB. JKONOrMYECKMe U 3Tudeckme npobnembl. MO — reHeTUYECKHM
MoanPULNPOBAHHbIE OPraHN3MblI.

Na6opaTopHble U NpakTUYecKue paboTbi:

IKcKkypcua «OCHOBHble MEeToAbl M OOCTUMEHWUA CeNEeKUMW PacTEHUA U KMBOTHLIX (Ha
CeNeKLMOHHYIO CTaHLMIO, NIEMEHHYI0 epMy, COPTOUCMbITAaTE/IbHbIN Y4ACTOK, B TENINYHOE XO3AUCTBO,
nabopatopuio arpoyHUBEPCUTETA UAN HAYYHOTO LEHTPA)».

Tema 1. 3BonounoHHan 6uonorus.

MpeAnocblIKM BO3HUKHOBEHWSI 3BOIIOLUMOHHOM TEOPUKN. IBONIOLMOHHAA TEOPUA N €€ MeCTo B
6uonormn. BanaHme sBoNOLMOHHON TEOPUM Ha pPa3BUTME BMONOTMN U APYTUX HaYK.

CemaetenbcrTea asoawoUMK. ManeoHToNOrnMYeCcKme: NoCaAen0BaTeIbHOCTL NOABAEHUA BUAOB B
NasIeoOHTONOrMYECKOM netonmcn, nepexogHole ¢opmol. buoreorpadpuueckmne: cxoacTso M pasnmuune
dayH 1 d1op MmaTepPMKOB U OCTPOBOB.

dmbpuonoruyeckme: CxoAcTBa W pasnnuMa 3MOPUOHOB pPasHbIX BUAOB MNO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKUE: TOMONOTUYHbIE, aHAN0TMYHbIE, PYAMMEHTAPHbIE OpraHbl, aTaBU3MbI.
MonekynapHo-6MOXMMHNYECKME:  CXOACTBO  MEXaHM3MOB  HACNeACTBEHHOCTM M OCHOBHbIX
MeTabonnyecknx nyTen y Bcex OpraHM3moB.
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SBoNOUMOHHAA Teopua Y. JapsuHa. NpeanocbiIKM BOSHUMKHOBEHUA AapBUHM3MA. [BMKyLine
CW/bl 3BOMIOLMN BMAOB MO [apBUHY (M36bITOYHOE PAa3MHOMKEHME MPU OrPaHMYEHHOCTU PECypCos,
HeonpeaenéHHaa U3MeHYMBOCTb, Hopbba 3a cylLLecTBoBaHME, ECTECTBEHHbIN 0THOP).

CuHTeTnyeckas Teopua asostounn (CTI) n eé 0CHOBHbIE NONONKEHMA.

MuKpossontoumsa. Monynauma Kak egmHULLAa BUAA U 3BOAOLMUN.

Osvxywme cunbl (dbakTopbl) 3BonouMM BMAOB B npupoge. MyTauMOHHbIM npouecc u
KOMOMHATUBHAA M3MEHUYMBOCTb. [oNyAALMOHHbIE BOMHbI U gpelid reHoB. M30nauma n murpaums.

EcTecTBeHHbI 0TOOP — Hanpasaatowmin pakTop asoaoUnn. Popmbl ecTtecTBEHHOro oTbopa.

MpncnocobneHHOCTb OPraHM3MOB KaK pes3yabTaT 3soatoumun. Mpumepbl npucnocobneHnn y
opraHnamoBs. Apomopdo3sbl M MANO-aZanTaLmu.

Bua un BupoobpasosaHue. Kputepunm Buaa. OcHoBHble Gopmbl  BUAO0OPaA30BaAHUA:
reorpadmyecKoe, sKONA0rMYECKOE.

Makpoasontouma. Popmbl  3BOAOUMKU:  dUAETMYECKAs, AMBEPreHTHan, KOHBEPreHTHas,
napannenbHan. HeobpaTMMOCTb 3BOAOLUN.

MpouncxoxaeHne OT HecneunanmM3aMpoBaHHbIX NpeakoB. lporpeccupytowan cneumanmsauma.
ApanTueHana pagmaums.

NabopaTopHana paboTa Ne 1. «CpaBHEHWE BMAOB NO MOPPONOTMYECKOMY KPUTEPUION.

NabopaTtopHan paboTa Ne 2. «OnucaHne NnpnucnocobaeHHOCTU opraHM3ma U e€ OTHOCUTE/IbHOTO
XapaKTepanr.

Tema 2. BOSHMKHOBEHME U pa3BUTUE XKU3HU Ha 3emae.

[oHay4Hble NpeacTaBAeHNA O 3apPOXKAEHUN XKU3HW. HayuyHble rMnoTe3bl BOSHUKHOBEHWUA *KU3HU
Ha 3emne: abuoreHes u NaHcnepmua. XMMUYeckaa 3BOAOLNA. ABMOreHHbIA CMHTE3 OPraHMYEcKMX
BELLEeCTB M3 HEeOpraHMYeCcKUX. IKCMepuMMeHTa/bHOe NoATBEpPXKAEHME XMMMUYECKOM 3SBONIOLUMN.
HayanbHble 3Tanbl 6uonornyeckort ssoawoumn. f'mnotesa PHK-mmnpa. ®opmuposaHme membpaHHbIX
CTPYKTYP Y BOSHUKHOBEHME NPOTOKAETKU. MepBble KNeTKn 1 nx asoaouma. PopmmpoBaHMe OCHOBHbIX
rPYNN XMBbIX OPraHM3MOB.

Pa3BuTME }KN3HM Ha 3eM/e No apam u nepmogam. Katapxei. Apxeickas U NpoTepo30iicKan 3pbl.
Maneos3oickaa 3pa M €€ nepuoabl: KEMOPUNCKUN, OPAOBUKCKUIA, CUNYPUACKUIA, AEBOHCKUNA,
KaMeHHOYTIObHbIN, NEPMCKUN.

Me3o30iicKkas spa 1 e€ nepnoabl: TPMACOBbLIN, OPCKUN, MENOBOMN.

KaltHo30MCKan apa 1 eé nepmnoapbl: NnaneoreHoBbIN, HEOTeHOBbIN, aHTPOMNOreHOBbIN.

XapaKTepucTMKa KAMMaTa W reonornvyeckmx npoueccos. OCHOBHble 3Tanbl  3BOJOLUM
PacTUTENbHOIO U }UBOTHOIO MMpa. Apomopdo3bl Y PacTEHUA U KUBOTHbIX. [TosiBNeHME, pacLBET U
BbIMMPAHWE Py XMBbIX OPraHM3MOB.

Cuctema opraHMYeCcKoro Mmpa Kak oTpaskeHue 3gostoummn. OCHOBHbIE CUCTEMATUYECKUE TPynMbl
OpraHM3MoB.

JBoIOLMA YesioBEKA. AHTPOMNOAOMMA KaK HayKa. Pa3Butne npepcraBieHMn O NPOUCXOKAEHUN
yesnoBeka. MeTogbl M3yyeHMA aHTponoreHesa. Cxo4CTBa M Pas3/IMUMA YeNOBEKA M KUBOTHbIX.
CncTtemaTmnyeckoe NosIoXKeHUe YenoBeKa.

Osvkywme cunol (GakTopbl) aHTponoreHesa. HacneacTBeHHAA M3MEHUYMBOCTb M €CTeCTBEHHbIN
oT60p. ObLwecTBeHHbIM 06pa3 }KU3HKU, N3TOTOBAEHWE OPYAUIA TPYAQ, MblUNEHUE, PeYb.

OCHOBHble CTagun 1 BETBM 3BOIIOLMM YENOBEKA: aBCTPaANoONUTEKK, YenoBeK ymenbiii, YHenoBek
NPAMOXOAALLNIM, YenoBeK HeaHAEepPTaNbCKMN, YenoBeK pasymMHbii. Haxo4KM MCKOMaeMbIX OCTATKOB,
Bpems cyLuecTBoBaHMs, 061acTb pacnpocTpaHeHma, 06bEm ronoBHOro mosra, 06pas *KusHu, opyaus.
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Yenoseyeckne pacbl. OCHOBHble 6osbliMe pacbl: eBponeovaHas (espasmiickas), Herpo-
aBCTpasonaHas (skBaTOpManbHas), MOHrosionaHas (asnaTtcko-amepuKaHcKas). YepTbl
NPUCNOCOHBNEHHOCTM NpPeACcTaBUTENEN YEeNOBEYECKMX Pac K YCNOBWMAM CyLLeCcTBOBAHWMA. EQMHCTBO
yenoseyeckunx pac. Kputuka pacmsma.

NabopaTtopHblie un npakTUYeckme paboTbl:

MpakTnyeckaa pabota No 1. «M3yyeHMe WMCKONaemblX OCTAaTKOB PACTEHUMA U KUBOTHbIX B
KONNEKUMAXY.

JKCKypcua «DBONIOLMA OPraHMYeckoro mupa Ha 3emne» (B €CTeCTBEHHO-Hay4yHbIM WK
KpaeBeayeCcKuit Mmysen).

Tema 3. OpraHusambl U OKpy»KatoLana cpeaa.

JKoNOrMA Kak Hayka. 3agaum 1 pasgesnbl 3konormm. Metoabl 3KONOTMYECKUX UCCNen0BaHNM.
DKONIOrMYecKoe MMPOBO33PEHME COBPEMEHHOIO YE0BEKA.

Cpegapl obuTaHuA OpraHM3MOB: BOAHas, Ha3eMHO-BO34YLUHasA, noyYysBeHHas,
BHYTPUOpPraHU3MeEHHas.

Jkonornyeckne dakTopbl. Knaccndpukauma sKonormyeckux ¢GakTopoB: abuoTuyeckue,
H6MoTUYECKME M aHTPONOreHHble. [lecTBME IKONOrMYEeCKMX GaKTOPOB HA OPraHM3Mbl.

AbunoTtunyeckne dakTopbl: CBET, TEMMepaTypa, BiaxHocTb. PoTonepmogmsm. Mpucnocobnenmn
OPraHM3MOB K AeNCTBMIO abMOoTUYECKNX GaKTOpOoB. bronoruyeckme puTmol.

bruotnyeckme ¢aKktopbl. Buabl BMOTUYECKMX B3aMMOLEMNCTBUN: KOHKYPEHUMA, XMULHUYECTBO,
cumburos n ero ¢opmsbl. MapasnuTnam, Koonepauma, MyTyanmsm, KOMMEHCANIN3M (KBAapTUPAHCTBO,
HaxnebHMyecTBo). AMEHCanu3m, HeWuTpanmsm. 3HayeHue OMOTUYECKUX B3aMMOAENCTBUIM ANA
CyLL,ecTBOBaAHMA OPraHM3MOB B NPUPOAHbIX COOBLLECTBAX.

JKoN0rMYyeckne xapakTepucTmku nonynsaummn. OCHOBHbIe NOKasaTe v NONyAALMU: YNCNEHHOCTD,
NAOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, NPUPOCT, MUTPaLLMA. IMHAMMKA YUCNEHHOCTN NONYAALUMMU N eé
perynaums.

NabopaTtopHble U NnpakTUYeckue paboTbl:

NabopatopHaa paboTta Ne 3. «Mopdonormyeckme ocobeHHOCTU PaACTEHMN M3 pPasHbiX MecCT
obutaHus».

Tema 4. CoobuiecTBa U IKONOrMYECKUE CUCTEMDI.

CoobuwectBo opraHMamoB — 6uoueHo3. CTpyKTypbl 6uoLeHO3a: BUAOBAA, NPOCTPAHCTBEHHASA,
Tpoduyeckan (nuwesas). Bugbl-gomumHaHTbl. CBA3M B BUoLeHose.

JKonornyeckne cuctembl (akocuctembl). [MoHATME 06 3Kocucteme U BuoreougeHose.
@DyYHKUMOHANbHblIE KOMMOHEHTbl 3KOCUCTEMbI: MPOAYLLEHTbI, KOHCYMEHTbI, peayueHTbl. KpyrosopoT
BELLECTB M NOTOK 3HEpPrum B skocucteme. Tpoduyeckue (nuuiesble) YpoOBHU 3KOocUCTEMBI. uLeBble
uenu u cetu. OCHOBHble NOKa3aTe/I 3KOCUCTEMbI: Bomacca, NPoAYKLUMA. IKONOTMYECKNE NMPaMNAbI:
NPOAYKUMW, YUCAEHHOCTH, 6uomaccbl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTb, Camoperynaums,
pa3suTtue. Cykueccuma.

MpupoaHble 3KOCUCTEMBI. DKOCUCTEMbI 03P W  peK. IKOCUCTEMA XBOMHOIO  UAU
LUMPOKOSIMCTBEHHOIO /leca.

AHTpOMNoOreHHble 3KocucTeMbl. Arposkocuctemol. Ypboakocuctembl. Buonorumyeckoe u
XO3ANCTBEHHOE 3HAYeHMeEe arpoaKocucTem n ypboakocmcTem.

BuopasHoobpasmne Kak aKkTop ycTonumBocTn 3sKocuctem. CoxpaHeHwe 6uonormyeckoro
pa3sHoobpa3unsa Ha 3emne.

Yyenne B. WN. BepHaackoro o 6uocdepe. MpaHULbl, cOCTaB U CTPYKTypa buocdepsbl. HKunsoe
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BewecTBo M ero ¢yHKumMn. OcobeHHocTM brnocdepbl Kak rnobanbHOM 3KocucTembl. [nMHaMuyeckoe
paBHoBecue 1 obpaTHas cBaA3b B buocdepe.

KpyroBopoTbl BeWeEecTs W OUOreoxMmMYeckme UMKAbl 31eMeHTOB (yrnepoga, asoTa).
3oHanbHocTb 6BUochepbl. OCHOBHbIE BUOMBI CyLLN.

YenosevectBo B 6uocdepe 3emnun. AHTponoreHHble nameHeHua B 6uocdepe. MnobanbHble

3Konorn4yeckme I'IpO6J'IeMbI.
COCVU.LeCTBOBaHMG npupogbl N 4enoseyectsa. CoxpaHeHme 6M0pa3HOO6pa3Mﬂ KaK OCHOBa

yctonumsoctn 6uochepbl. OCHOBA pPaLMOHANBLHOIO YNpPaBAEHWUA MNPUPOAHLIMW pPecypcaMmm n Ux
ncnonb3oBaHue. [locTUKeHMA BMONOTMM U OXpaHa NPUPOAbI.
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2.3 TemaTuueckoe naaHupoBaHue

36u+ 18 c.p
Ne nn HanmeHoBaHWe pa3genos M TemM NPoOrpammbl Konunuyectso SneKkTpoHHble (umMdpoBble) obpasoBaTeNibHble
4acos pecypcbl
Bcero
1 Brnonorua Kak Hayka 1 [[BubnnoTeka LLOK
https: m.edsoo.ru 7f41c292]]
CamocTosATenbHan paboTta: 3anonHeHne mabauybl cpasHeHUe 3
MHUB020 U HEH(UBOZO.
5 KnBble cMCTEMbI M UX OpraHM3aumsa 1 [[Bubnunoteka LLOK
https: m.edsoo.ru 7f41c292]]
3 XMMUYECKUIA COCTaB M CTPOEHME KNETKM 1 [[Bubnunoteka LLOK
https: m.edsoo.ru 7f41c292]]
CamocToATenbHan paboTta: cocmassneHue MeHmManbHoU Kapmeol 3
0p2aHO8 Knemku
4 Mu3HeaeATeNbHOCTb KNEeTKU 6 [[Bubnnoteka LLOK
https: m.edsoo.ru 7f41c292]]
CamocToATenbHas paboTa: 8binosHeHUe u 3auuma 3
nnabopamopHeix pabom
5 PasmHoOXKeHMe 1 MHAMBUAYaIbHOE Pa3BUTUE OPraHM3MOB 1 [[BubnnoTeka LLOK
https: m.edsoo.ru 7f41c292]]
CamocTtoATenbHas paboTa: 8binosHeHUe u 3auuma 3
nnabopamopHeix pabom
6 HacnenctBeHHOCTb M MU3MEHUYMBOCTb OPraHM3MOB 5 [[Bnbnnoteka LLOK
https: m.edsoo.ru 7f41c292]]
CamocTonaTenbHan paboTta: peweHue 3a0a4 o suéam 3
CKpeuw,usaHus.
7 CeneKkuma opraHmamoB. OcHoBblI BUOTEXHONOMMK 1 [[Bnbnnoteka LLOK
https: m.edsoo.ru 7f41c292]]
9 SBONOUMOHHaA buonoruns 5 [[BubnnoTeka LLOK

https: m.edsoo.ni 7f41cc74]]
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CamocTtoATenbHas paboTa: paspabomka 2noccapus mepmuHo8 3

10 BO3HMKHOBEHWE M pa3BUTME }KU3HU HA 3eme 5 [[BubnnoTeka LLOK
https: m.edsoo.ni 7f41cc74]]

11 OpraHM3mbl U OKpy»KatoLana cpesa 3 [[BubnmnoTeka LLOK
https: m.edsoo.ni 7f41cc74]]

12 CoobuiecTsa 1 3KONOrMYecKkme CUCTEMbI 5 [[Bubnnoteka LLOK
https: m.edsoo.ni 7f41cc74]]

13 KoHTponbHana paborta/3auet 1/1

OBLLEE KO/IMYECTBO YACOB MO NPOrPAMME

36

2.4 Noypo4yHoe nnaHupoBaHue

o
Nen/n  Tema ypoka KonnuecTso yacos dopmupyemMble KOMNETEeHL MM
Bcero

1 buonorua B cucteme Hayk. MeToapbl NO3HAHUA *KUBOW NPMPOAbI. 1
MpakTuyeckan paboTta «Mcnonb3oBaHWE Pas3ANYHbBIX METOLOB Ok 10
npu U3y4eHnn 6Monormyeckmx o6 bLeKTOBY

2 buonornyeckne cnctemol, NPOLECCHI N UX U3yveHUe 1 Ok 10
XMMUYECKMI COCTaB KNeTkU. Boga n mmHepanbHble conu.

3 benkun. Coctas n ctpoeHne 6enkoB. PepmMeHTbl — 1 Ok 10
buonornyeckune KatanmsaTopsbl. 1
Yrnesogpbl. /iunnabl. HyKNenMHoBbIE KNCNOTbI.

4 UcTtopuna n metoabl N3ydyeHua KneTkn. KnetouHana Teopums. 1 Ok 10
KneTKa Kak LenocTHas XMBAA cuctema.
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5 CTpoeHMne 3yKapnoTnyeckol KnetTku. JlabopaTtopHana paboTa Ok 10
«M3yyeHne CTPOEHMN KNEeTOK PacTeHUMN, }KMUBOTHbIX, FPUOOB 1
GaKkTepuit Noa MMKPOCKONOM Ha roTOBbIX MMKpoNpenapaTtax u ux
onncaHme»

6 ObmeH BellecTs UIn meTabonnsm. PoTocMHTES. XEMOCHHTES. Ok 10
DHepreTn4ecknin obmeH.

7 BuocnHTes 6enka. Peakuma MaTpMyHOro cuHTe3a. TpaHcnauma — Ok 10
b6uocmHTes benka.

8 HekneTouHble GpopMbl KMU3HU — BUPYChI.

Ok 10

9 dopMbl pasMHOKeHUA opraHnamos. Meios. Ok 10

10 O6pa3oBaHKe U Pas3BUTHE NOJIOBbIX KNeToK. OnaoaoTBopeHune. Ok 10
NMabopaTopHan paboTta «M3yyeHue cTpoeHUA NON0BbIX KNETOK
Ha roTOBbIX MUKpOMpenapaTax»

11 UHavsmnayanbHoe pasBuTMe OpraHM3mMoB. [eHeTMKa — HayKa o Ok 10
HacNeACTBEHHOCTM M MU3MEHUYMBOCTW.

12 3aKOHOMEpPHOCTM Hacnea0BaHUA NPU3HAKoB. MoHornbpHaHoe Ok 10
CKpelwmBaHue. AnrmbpuaHoe cKkpewmBaHme. 3aKoH
HEe3aBUCMMOTO Hacaen0BaHUA NPMU3HAKOB.

13 CuenneHHOe HacnepoBaHMeE NPU3HAKOB. FeHeTMKa nona. Ok 10
HacnepoBaHuMe NpU3HAKOB, CLUENAEHHbIX C NOJIOM.

14 M3meHumBoCTb. HeHacneacTBeHHaA U3MEHUYMBOCTD. Ok 10

MabopaTopHan paboTta UN3yyeHne moanduKauMoHHOM
N3MEHYMBOCTU, MOCTPOEHNE BapMALMOHHOTO PALA U
BAPWALMOHHOW KPUBOM»
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15 HacnepctBeHHaA U3MEHUYMBOCTL. [eHeTUKa YesloBeKa 1 Ok 10

16 KoHTposibHas paborta 3a 1 nonyroaue. 1 Ok 10

17 CeneKkuma KaKk Hayka u npouecc. MeTtoabl U AOCTUXKEHMA MpodeccnoHanbHo-opreHTUpoBaHHoe|OK 10
CeNeKkumm PpacTeEHUM M XKUBOTHbIX. BUOTeXHOIOrMA KAk oTpacab cofeprKaHue:
npou3BoACTBa. 1

18 DBosOUMA U MeToabl €€ n3ydeHna. Uctopma passutma 1 Ok 10
npeacrasneHmm o6 ssonoLmun.

19 MHKpoasontouua. NMonynauna Kak anemeHTapHasa eguHuMLa Bnaa 1 Ok 10
n agontounn. JlabopatopHaa pabota Ne 1 «CpaBHeHWe BUAOB No
MOPPONOrNYECKOMY KPUTEPUIOY.

20 ABUKYLLME CUNbI (3nemMeHTapHble paKTopbl) 3BOAOLMN. 1 Ok 10
EcTecTBeHHbI 0T6OP M ero popmbl.

21 Pe3ynbTaTbl 3BOAKOLUK: NPUCNOCOBAEHHOCTb OPraHM3MOB U 1 Ok 10
BnpoobpasoBaHue. JlabopatopHana pabota «OnucaHne
NPMUCNOCcCoBNEeHHOCTM OpraHn3mMa U eé OTHOCUTENBHOIO
XapaKkTepa»

22 HanpasneHua n nytM makpoasoatounm. HeobpatumocTb 1 Ok 10
9BOIIOLMN.

23 UcTopua K13HU Ha 3emae n metoabl €€ nsydyeHua. f’mnortesbl 1 Ok 10
NPOUCXOXKAEHMUA XKM3HU Ha 3emne.

24 PasBuTme XKn3HU Ha 3emsie No 3pam U nepmoaam. 1 Ok 10
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25 OCHOBHbIEe 3Tanbl 3BONOLUN PACTUTENBHOIO U }XUBOTHOIO MMpa. 1 Ok 10
MpakTuyeckaa pabota N2 «M3yyeHne nckonaembix
OCTAaTKOB PACTEHUIM U KMUBOTHbIX B KOJNEKLUAX»

26 SBONOLMA YeNnoBeKa (aHTponoreHes).BuKyLLne Cubl 1

AKTOpbI) aHTpOMoOreHesa.
(dbakTopei) aHTp O 10

27 OCHOBHble CTaanmn 3BOMIIOLMKN YeNnoBeKa. Yenoseyeckume pacbl 1 1 Ok 10
npuMpogHble aganTalnm YenoBeka.

28 DKonorna Kak Hayka. Cpeabl 06UTaHWUA U SKONOTMYECKUNe 1 Ok 10
dbaKTopbI.

29 MNpodeccmoHanbHoO-opmeHTUpoBaHHoe OK 10
AburoTnyeckne dakTopbl. JlabopatopHas paboTta Ne pod cop,epmaﬁ:me' P
«Mopdonormyeckme ocobeHHOCTU pacTEHUI U3 Pa3HbIX MeCT 1 '
obutaHms».

30 BrnoTuyeckmne pakTopbl. IKONOrNYECKME XapPaKTEPUCTUKM 1 Ok 10
nonynauuu.

31 CoobLiecTBa opraHM3mMoB — 6MoLEHO3. IKONOrNYECKNEe 1 Ok 10
cucTeMbl (3KocucTembl).

32 CoobliecTBa opraHnM3moB — 6MoLEHO3. IKo0rnYecKkne 1 Ok 10

cucTeMbl (3KocucTembl).
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33 MpupogHble sKocncTeMbl. AHTPOMOreHHbIE SKOCUCTEMBbI. 1 Ok 10
34 Bruocdepa — rnobanbHasa skocuctema 3eman. 3aKOHOMEPHOCTH 1 Ok 10
CyLLecTBOBaHUA 6uocdepbl.
35 YenoseyectBo B 6uochepe 3emnn. CocyuiectsoBaHme npupoabl |[podeccnmoHanbHo-opueHTMposaHHoe|OK 10
N YenoBeyecTsa. coaepaHue:
1
36 JnddepeHUNpoBaHHbIN 3a4eT. 1 Ok 10

OBLLLEE KOJIMYECTBO YACOB MO NPOrPAMME

36
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3.YC/10BUA PEANIU3ALIUM YYEBHOW OUCLUMMNIUHDI.

3.1. TpeboBaHUA K MaTepnaNbHO-TEXHUYECKOMY obecneueHuto

ObopyaoBaHMe y4ebHbIX KaOMHETOB:

- MOCag0YHble MeCTa Mo KOIMYeCTBY 0byYatoLmnxcs;

- paboyee mecTo npenogasartens;

- AEMOHCTPALUMOHHbIN CTON

- yuebHo-HarnsaHble nocobua no buonoruu;

TexHuyeckne cpeacTsa obyyeHusa:

- UHTEPAKTUBHAA A0CKa C IMLEH3MOHHbIM NPOrpaMMHbIM obecneyeHnem u

MyNbTUMELMA NMPOEKTOP.

JNTabopaTtopus, ocHalleHHas 0bopyaoBaHMEM NPO NPOBeAEeHUA 3aHATUIN: MUKPOCKOMbI, CEKYHAOMED,
TOHOMeTp, nabopaTopHaa nocyaa rMnepTOHMYECKUA pacTBOP X/Jopuaa HaTpus, PacTBoOp 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 oObyYarOWMMMUCA NABOPATOPHbIX W MPAKTUYECKUX 3aAHATUN,
BK/IOYAIOTCA 334aHMA C UCNO/Ib30BaHMEM NEPCOHA/IbHbIX KOMMbIOTEPOB.

3.2. UHpopmaumnoHHOe obecneyeHne obyuyeHun
OCHOBHbIE UCTOYHUKW:

MaceuHuk B. B. Buonorua. 10 knacc: yuebHuK. - 5 - e. u3a. - M .: MpocseuweHne, 2023. - 223 c. (15-
2023)

MaceyHuk B. B. Buonorusa. 11 kKnacc: y4ebHuK. - 5 - e. u3a. - M .: MpoceeweHune, 2023. - 272 c. (15-
2023)

3.3 OpraHm3auma ob6pasoBaTe/IbHOro NpoLecca Ha 3aHATUAX Mo yyebHOM aucuMnanHe
Peanusayus socnumamesnbHbiX acnekmos 8 npouyecce y4ebHbix 3aHAMul
Ha 3aHATMAX MCNONb3YIOTCA BOCNUTATENIbHbIE BO3MOXHOCTU COAEPHKAHUA y4eOHOM AUCLUNANHDI

yepes co3gaHne 6aaronpuUATHbIX YCI0BMIN ans npuobpeteHmns obyyatoWmMmmMca onbiTa OCYLLECTBAEHUA
COUMANbHO 3HAYMMbIX e, OnblT MNPUPOLOOXPAHHbIX A€N; ONbIT paspeweHns BO3HMKAOLWMX
KOHQAMKTHBIX CUTyauuii B LWKOJE, AOMA OMbIT CaMOCTOATE/IbHOrO NPUOBPEeTEHMA HOBbIX 3HAHWNA,
NpPoOBeAEHUA HAY4YHbIX UCCNEAOBAHUM, OMNbIT NPOEKTHOM AeATEeNbHOCTWU; OMbIT BEAEHMA 34,0POBOrO
obpa3sa *K13HM 1 3ab60Tbl 0 340POBbE APYIUX NOAEN;
Ucnonb3oeaHue aKmMugHbIX U UHMEePAKMUBHbIX hopm nposedeHus 3aHamuii
B uenax peanusaumm KOMMNETEHTHOCTHOrO NOAX0AAd, NPeAyCMOTPEHO  WCMOJIb30BaHME B
06pa3oBaTe/IbHOM NPOLECCE AaKTUBHbIX M MHTEPAKTUBHbLIX POPM NPOBEAEHMA 3aHATUI (KOMNbIOTEPHbIX
CUMYANALNKN, OENOBbIX U PONEeBbiX Urp, pasbopa KOHKPETHbIX CUTyauui, NMCUXONOTMYECKUX U UHbIX
TPEHWHIOB, TPYNMOBbIX AUCKYCCUI) ana GOPMMPOBAHMUA U PasBUTUA O6LLMX M NPOdECCMOHANbHbIX
KomneTeHLMn obyyaroLmxcs.
3.4. OcobeHHOCTU peanunsaymm nporpammol ¢ npumeHeHunem 0T u 30

B ocobbix cnyyaax (KapaHTWMH, aKTUPOBaAHHblE AHW W Ap.), BO3MOXHA OpraHusauusa yyebHoro
npouecca B ¢dopme AUCTAaHUMOHHOrO 0b6yyeHuA (31eKTpOHHOe obyvyeHMe W  AUCTaHLUMOHHblE
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obpasoBaTenbHble TexHonoruu). [log 3N1EeKTPOHHbIM ObydYeHMemM MOHMMAEeTCA OpraHM3auua
obpa3oBaTesibHOM AeATeNbHOCTU C NMPUMEHEHNEM codeprKallelica B 6a3ax gaHHbIX U UCNO/Ib3yemoi
npu peanusauum obpasoBaTesibHbIX nporpamm uHPopmaumum n obecneymBatowymx ee 06paboTky
MHPOPMALMOHHBLIX  TEXHOJIOTUMN, TEXHUYECKUX cpencTs, a TaKXKe MHPOPMaALMOHHO-
TENEKOMMYHUKALUMOHHBIX ceTel, obecneuymBalowmx nepedady nNoO JIMHUAM CBA3M  YKa3aHHOM
nHpopmaumm, B3aumoaencTame obydarLmxca n negarormiyeckmx paboTHMKoB. MNoa ANCTaHUMOHHbIMU
06pa3oBaTeNbHbIMU TEXHONOTMAMW MOHUMALOTCA 0bBpa3oBaTesibHble TEXHOJIOTUK, peannsyemble B
OCHOBHOM C NPUMeHeHNneM MHPOPMALNOHHO-TENEKOMMYHMKALMOHHBIX CETEN MPWU ONOCPeA0BAHHOM
(Ha paccToaHUM) B3anmogencTBMM 0byYatoLWMXCA 1 NeJarormiyeckmux paboTHMKOB.

OucTaHUMOHHOE 0bOyyeHue, B 3aBMCUMMOCTU OT TEXHUYECKUX BO3MOXKHOCTEM obyyatolmxcs,
NPOBOAMTCA C WMCNONb30BaHMEM TaKMX GOpM NpoBefeHUA 3aHATUI KaK OHJIAMH-YPOKW, OHNAMH-
KOHpEepeHUnM, OHNAMH-NEKUUN, WCMNONb30BaHME BMAEO YPOKOB, MPE3EeHTALMN, BO3MOXKHOCTEMN
3/IEKTPOHHbIX 0bpa3oBaTenbHbix nnatdopm Yum PY, pewy O3, A.knacc, PIW mn gp, a Tak Xe B
anbTepHaTMBHbIX popmax, npeaycMmaTpuBarowmx paboTy obyyatowmMxca No 0OCBOEHMUIO NPOrPamMMHOro
MmaTepmnan ¢ y4yebHbIMU U OUOAKTUYECKMMUM NOCOBMAMM, MApPLIPYTHbIMKU AUCTaMU. OUCTaHLMOHHOE
obyyeHMe COMPOBOXKAAETCA KOHCY/bTMPOBAHMEM OOyYalOWMXCA U WX poauTenei (3aKOHHbIX
npeacrasutenein) B Nt060M 4OCTYNHOM ANCTAHLMOHHON dpopme.

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

4. KOHTPO/J1b 1 OLIEHKA PE3Y/IbTATOB OCBOEHUA NPEAMETA

KOHTpOoAb U OueHKa pe3y/bTaTOB 0CBOEHMSA y4ebHOro npegmeTta OCYyLLECTBAAETCA NpenogaBaTenem B
npouecce npoBeAeHUA MNPAKTUYECKUX 3aHATUIA M NabopPaToOpHbIX PaboT, TECTUPOBAHUA, a TaKkKe
BbIMO/IHEHMA 0OYYaAOLWNMMCA UHANBUAYANbHbIX 3343aHWUN, MPOEKTOB, UCC/IEA0BAHUIA.

TeKyLnIA KOHTPO/Ib U NPOMEXKYTOUYHAs aTTecTauma NpeaycMmaTpmUBatoT BbiNoAHEHME paboT (1x YacTtn) B
TecToBon ¢$OpPMe, COCTaBNEHHbIX Ha OCHOBE 3adaHum mn3 6aHka PUOKO (BMP B CMO) u oTKpbITOro
6aHKa 3aganui PUMN no noarotoske K EM.

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

1) copmmnpoBaHHOCTb 3HAHMI 0 mecTe | OnNUCbIBaTb METOAb! 3

anonHeHue
n ponn Bonorum B cUCTemMe Hay4yHoro | UCCNef0BaHNA Ha MONEKYNAPDHOM 6

Tabnmupbl ¢
3HaHMA ecTeCcTBEHHbIX HayK, B U KNETOYHOM YPOBHE 4
o onucaHvem

bopMUpoBaHNM COBPEMEHHOW
€CTeCTBEHHO-Hay4YHOM KapTUHbI MMPa METo/A08
1 HayYHOrO MUPOBO33PEHMA, O BKNaAe MWKpOCKONMpoBa
POCCUICKMUX U 3apyBEXKHbIX YUEHbIX- HUA.
6uonoros B pa3BuTne 6uonoruu, 3anonHeHune
PYHKLMOHaNbHOM rPaMOTHOCTM Tabmupl «Brnas

YeHbIX B
YyenoBeKa ANA PeLeHNn *KU3HEHHbIX Y
sagau; passuTUe

’ 6uronormm»

2)ymeHne pacKpbiBaTb coaeprkaHue | PopmynmposaHue Buonornyeckmnx | PpoHTanbHbIN
6ronornyecknx TEPMMHOB M NOHATUI: | TEPMUHOB onpoc




¥WU3Hb, KNEeTKa, opraHnam, metabonmnsm
(obmeH npespalleHme
3Heprumn), romeocTas (camoperynaums),
ypoBHEBaA  opraHu3auumsa
cuctem, camoBocCnpounsseaeHue
(penpoaykums),
M3MEHYMBOCTb, POCT U Pa3BUTHE;

BElecTs MU

KUBbIX

HacnegCcrtBeHHOCTDb,

Pa3paboTKa
rnoccapms

3)ymeTb BNageTb MeToAaMu Hay4HOro
Nno3HaHuMA B 6uonormn: HabaaeHme u
OMMCaHUE }KMUBbIX CUCTEM, NPOLLECCOB U
ABNEHWUI, OpraHn3auma u nposeaeHme
61ON0rMYECcKOro aKCNePUMEHTa,
BblABUXKEHME rMNOoTEe3bl, BbIABNEHUE
3aBUCUMOCTU MEXKAY UCC/IeayEMbIMU
Be/MYMHamu, obbacHeHUe
NMONYYEHHbIX PE3Y/1bTaToB,
MCMNO/Ib30BAHHbIX HAaY4YHbIX MOHATUN,
TEOpPUI U 3aKOHOB, YMeHUe aenaTb
BbIBOAbl Ha OCHOBAHUM NONYYEHHbIX
pe3ynbTaTos;

PackpbiBaTb copepxaHue
TEPMUHOB M MNOHATUI: HaYYHbIN
MeTo4, MeToAbl WCCNefO0BaAHUA.
XapaKrepusosaTtb OCHOBHblE
MeToAbl No3HaHuA YKMBOM
npupoAabl: HabnoaeHue,
3KCMEepPUMEHT, onucaHue,
n3mepeHue, Knaccupukaums,

MOZeNnpoBaHue, CTaTUCTUYECKan
06paboTKa AaHHbIX

4)ymeHune NPUMeHATb NoJlyYeHHble
3HaHMA 419 0ObACHEHMUS
61M0N0rMYECKMX MPOLLECCOB U ABNEHUN,
ANA NPUHATUA NPAKTUYECKUX PeLLIEHUN
B NOBCEAHEBHOM ¥M3HU C LEeNbio
obecneyeHmna 6e30nNacHOCTN CBOErO
3/10pOBbA U 30POBbSA OKPYrKaOLLMX
nogen, cobnogeHma Hopm
rPamoTHOro noseAeHun B
OKpyKatlLen NnpnpoaHon cpeae,
NOHMMaHWe HeobxoANMOCTH
NCMO/Ib30BaHUA AOCTUXKEHWNN
CcoBpemeHHoM bruonorum ans
paLMOHANbHOIO
NPUPOAON0Ab30BaHMA;

BocnpousseseHne  Nony4YeHHbIX
YMEHNM ana 0bbsACHEHUA
6MONOrNYECKMX  NpPOLLeccoB U
ABNEHUN, ans NPUHATUA
NPaKTUYECKNX peLeHni B
NOBCEAHEBHOM XMW3HU C LENbIO
obecneyeHun 6e3onacHocTH

CBOEro 340pOBbA MU
OKpY)KatoLWwmx nogen

340pOoBbA

BbinonHeHnue
NPaKTUYECKNX

3aJ.aHuN,
Ha
rpadpuKos

TeCTbl

«4yTeHume»

5) ymeHne KpUTUYECKM OLEeHMBaTb U
MHTEPNpPEeTUPOBaTb NMHOPMaLUNLO
6MON0rMYECcKOro cogepKaHus,
BK/1HOYAIOLLLYIO NCEeBAOHaY4YHble 3HAHUA
M3 pa3/IYHbIX NCTOYHUMKOB (cpeAacTBa
MaccoBOW MHPOPMALMKN, HAYYHO-

BocnpousseaeHne  NoayYyeHHbIX
3HaHMN N YMEHWI npu paboTe ¢
NCTOYHMKaMMU 6uonornyeckoi
nHbopmaumm

BbinonHeHne
NPaKTUYECKMX

3afaHun,
Ha
rpadmkos

TECTbI

«4yTeHune»
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nonynapHble maTepuanbl),
paccmaTpuBaTh rnobasnbHble
3KoJIornyeckme npobaemol
coBpemeHHOoCTH, popmmnpoBsaTthb Mo
OTHOLLEHMIO K HUM COBCTBEHHYIO
no3nymIo;

6)ymeHue BbINONHATb labopaTopHble U
npakTuyeckne pabotbl, cobnwaatb
npasmMna npu paborte c y4yebHbIM U
nabopatopHbiM 060pyAOBaHNEM;

BocnpounsseneHne  noayvyeHHbIX
3HAHMN U YyMeHWUI npu paboTte ¢
nabopatopHbiM 060pyA0BaHNEM

BbinonHeHune
NPaKTUYECKUX
33J,aHuUM

7)ymeHne co3paBatb  COOCTBEHHblE
NMUCbMEHHbIE U YCTHble COo0bLEeHUs,
0606wasn b6uonormnyeckyto
NHbOPMaUMIO u3 HECKOJIbKNX
MCTOYHMKOB, FPaMOTHO MCMO/b30BaTb
NOHATUIMHbBIM annapaTt 6Guonormu.

BocnpouvsBeseHMe  MoOAyYEHHbIX
3HAHMN M yMeHWUI npu paboTte ¢
NCTOYHMKAMM 3HAHWUN

Ob6cyxaeHue no
BOMpOCam
NeKLMMN.

YCcTHblE
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,
NPUMEHATb UX B HOBOW CUTyaLMW 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;

- [OOnyweHbl OAMH-ABA HeAo4yeTa MNpUM  OCBELEHMM OCHOBHOIMO COAEpP)KaHMA OTBETa,
MCMpaBAEHHbIE MO 3aMeYaHUIo NpenoaaBaTens;

- ponyuleHbl owmnbKa nnm 6onee AByX HEAO0YETOB NPWU OCBELLEHWUM 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,

- NPY 3HAHUM TEOPETMYECKOro MaTepuana BbIABNEHA He[OoCTaToO4YHas CPOPMMPOBAHHOCTb
OCHOBHbIX YMEHWI 1 HABbIKOB.

- 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:

- CTYAEeHT 0OHAPYXUN NONHOE HE3HAHWE U HEMOHUMaHMe U3y4aemoro y4ebHoro matepmana nnm
He CMOT OTBETUTb HU Ha OAMH M3 NOCTAB/IEHHbIX BOMPOCOB MO M3y4aemMoMy MaTepuany.

Ana nUCbMeHHbIX pa60'r onpeapenarTca caeayrowme Kputepmm oueHoOK:

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

- B TEOPETUYECKUX BbIKNAZKaxX pelleHma HeT npobesios 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);

- fonyueHa ogHa oWwmnbKa unu ABa-Tpu Hegouera.

- OLLeHKa «3» CTaBUTCA, ecnu:

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

- OLLeHKa «2» CTaBUTCA, ecnu:

- OONYLLEHbl CyLEeCcTBEHHbIe OWMOKM, NOKa3aBLIMe, YTO CTYAEHT He BnageeT obasaTeslbHbIMU
3HaHMAMM MO AAHHOM TeMe B NOJIHOM Mepe.

- OLeHKa «1» cTaBuTCA, ecau:

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

Ona TectoBbiX paboT onpeaenaoTca cneayrwme KpUTePUmn OLEHOK:

C NOMOLbKO KO3PDPUNUMEHTA YCBOEHUA K

K=A/P, TAEA-KO/INYECTBO HABPAHHbIX BA/1I/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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