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1.NACNOPT MNMPOrPAMMDBI.
bMN 06 «bnonorua»

1.1. O6nacTb NnpuMmeHeHUA NPOrpamMmmbil

Pabouas nporpamma y4ebHOM AUCUUNANHBI «BUonornsa» ABAAETCA YacTbio OCHOBHOM
npodeccnoHanbHOM 06pasoBaTenbHOM Nporpammel B cooteeTctemmn ¢ PrOC no cneunanbHOCTH
54.02.01 «Au3aiiH» (no otpocnam)

1.2. MecTo gucumnamHbl B cTpykType MMCC3
MNpeamet aBnsieTcs YacTblo obuieobpasosaTenbHoro yyebHoro umkna (OYL.00)

1.3 Llenun n 3agaum yuebHoii gucumnamnHbl— TpeboBaHUA K pe3ynbTaTaM 0CBOeHUA yuyebHo
dopmupyemble KOMNeTeHLUN

Lienb: dopmmMpoBaHUE Y CTYAEHTOB NPEACTaBAEHUA O CTPYKTYPHO-OYHKLMOHANbHOM OpraHM3aumnm
YKMBbIX CUCTEM PA3HOrO PaHra Kak OCHOBbI NPUHATUA PeLLEHUI B OTHOLIEHUM OOBEKTOB KMBOW
NpUpPoabl U B NPOM3BOACTBEHHbIX CUTYyaLUAX.

3apgauu:

1.CdopmmnpoBaTb MNOHMMAHME CTPOEHWUS, MHOroobpasma U 0COBEHHOCTEN KMBbIX OPraHWM3MOB
Pa3HOro YPOBHA OPraHM3auMKM, 3aKOHOMEPHOCTEM NPOTEKAHWA OWONOTMYECKMX MPOLLECCOB WU
ABNEHUA B OKpy)Kalowen cpene, LENOCTHOM HAyyHOM KApTUHbI MWpPa, B3aMMOCBA3SU U
B3aMMO3aBUCUMOCTM €CTECTBEHHbIX HAYK.

2. Pa3BuMBaTb yMeHMe onpeaenaTb KMBble OOBEKTbI B Npupoge, NpoBOAUTb HabawaeHue 3a
9KOCUCTEMAMW A/1A BbIABNEHUA €CTECTBEHHbIX M aHTPOMOFEHHbIX U3MEHEHWUIM, NHTEPNPETUPOBATL
pe3ynbTaTbl HAbGAOAEHWN.

3.CdopmmpoBaTb HaBblKM MPOBEAEHUA NPOCTEMWMX OUMONOrMYECKMX 3SKCMEepeMeHTabHbIX
nccnenoBaHui ¢ cobnogeHnem npasmn besonacHoro obpalleHusa c obbekTamm n 06opya0BaHUEM.
4.Pa3BMBaTb YMEHWS WCMONb30BaTb MHOOPMALUIO OGUMONOTMYECKOro XapaKTepa W3 pPas/IMYHbIX
MCTOYHMKOB

5. CbopmmnpoBaTb yMeHMA NPOrHO3MPOBATb NOC/NEACTBUA CBOEN AeATe/bHOCTM MO OTHOLWEHUIO K
OKpYy»KatoLen cpeae, cobCTBEHHOMY 340P0BblO, 060CHOBBIBATL M COB0AATE MEPbI NPOPUNAKTUKM
MO OTHOLEHUIO K COBCTBEHHOMY 340POBbIHO.

6. CdopmunpoBaTb NMOHMMAHNE 3HAYMMOCTU BUONOrMYECKOM HAyKMU U TEXHONOTMIA B MPAKTUYECKOM
AeATeNbHOCTU Ye0BEKa, PAa3BUTUN COBPEMEHHbBIX TEXHONOTUIA U arpOBUOTEXHONOTUNA.

JIMNMHOCTHDbIE PE3Y/IbTATbI

B CTpPyKType /MYHOCTHbIX pPe3ynbTaToB OCBOEHWs npeameta «buonorua» BbliaeneHbl
cnegyrouimMe cocTaBnAoWME: 0CO3HaHMe 00yYaoWMMNCA POCCUNCKON ParKAaHCKON MAEHTUYHOCTH
— rOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOATE/IbHOCTM M CaMOOMNpPeaeNeH1Io, Halnyme MoTmBaumm K
obyyeHUto 6uonormm, LeneHanpaBieHHOe Pa3BUTUE BHYTPEHHUX YOeXKAEHNI NMYHOCTU Ha OCHOBE
KNHOYEBbIX LLEHHOCTEN U UCTOPUYECKUX TPAAULMA PA3BUTUA BMONOrMYECKOro 3HaHUA, TOTOBHOCTb U
CNOCOBHOCTb 0OyYatoWMXCA PYKOBOACTBOBATLCA B CBOEN AEATE/NbHOCTU LLeHHOCTHO-CMbICN0BbIMM
YCTaHOBKaMM, MNPUCYLLMMKU cucTeme OBuonormyeckoro obpasoBaHMA, HanMuMe 3SKONOTMYEeCKoro
NpPaBOCO3HAHWUA, CMOCOOHOCTM CTaBUTb LLE/IN U CTPOUTb *KU3HEHHbIE NAaHblI.

JInyHOCTHbIE pe3ynbTaTbhl OCBOEHUA NpeameTa «buonorma» gocrturatroTca B egmMHCTBE y4ebHOM
M BOCNUTaTENbHOM  AeATeNbHOCTM B  COOTBETCTBMM C  TPAAUUMOHHBIMU  POCCUNCKUMM
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COLMOKYNbTYPHbIMU, WUCTOPUYECKMMM W AYXOBHO-HPABCTBEHHbIMU LEHHOCTAMM, MPUHATbIMU B
obuwecTtse npasuiaMM U HOPMAMM MOBEAEHMA M CNOCOOCTBYIOT MpoOLEeccaM CaMOMO3HAHWUS,
CaMOBOCMUTAHMA W CAMOPa3BUTUA, Pa3BUTUA BHYTPEHHEN MO3UUMU JIMYHOCTM, NATPMOTU3IMA,
YBa)KEHMA K 3aKOHY W MNPaBOMNOPAAKY, YE€NOBEKYy TpyAada M CTapliemy MOKONEHUO, B3aMMHOro
yBakeHUs, 6eperKHOro OTHOLEHUA K KYIbTYPHOMY Hacneguto v TpaguumMaM MHOFOHALMOHAbHOTO
Hapoga Poccuiickon ®esepaunn, NpMpoae N OKpyrKatoLwen cpeae.

JIn4HOCTHbIEe pe3ynbTaTbl OCBOEHWUA yyebHOro npegmeta «bMONOrMA» AOMKHbI OTPAXKaTb
FOTOBHOCTb WM CNOCOBHOCTb 0b6yYatoWmMXCcA PYKOBOACTBOBATLCA CHOPMMPOBAHHOM BHYTPEHHEMN
no3nuMer AMYHOCTU, CUCTEMOM LLEHHOCTHbIX OPUEHTALMMN, MO3UTUBHbLIX BHYTPEHHUX ybexaeHun,
COOTBETCTBYIOLMX TPAAMUNOHHBIM LLEHHOCTAM POCCUMCKOro obLwecTBa, pacliMpeHne KU3HEHHOTO
onbiTa M OMbiTa AeATEe/IbHOCTU B MPOLLECCE peasiM3almm OCHOBHbIX HanpaBAeHUI BOCNUTATEIbHOM
AeATENbHOCTU, B TOM YMC/IE B YACTU:

1) rpa*KAaHCKOro BOCNUTAHUA:

cPOPMMPOBAHHOCTL MPAXKAAHCKON NMO3ULNN 0OYYAIOLLErOCsA KaK aKTUBHOMO M OTBETCTBEHHOTO
Yy/sieHa PoCCUMCKoro obulecTea;

OCO3HAHME CBOMX KOHCTUTYLMOHHbIX MpaB W 06A3aHHOCTEN, YBaXEHMEe 3aKOHa U
NpaBoONoOpPAAKA;

rOTOBHOCTb K COBMECTHON TBOPYECKOW AeATEeNbHOCTU MPU CO34aHUM y4ebHbIX MPOEKTOB,
peLeHnmn y4ebHbIX U NO3HABATE/IbHbIX 33434, BbIMONHEHUN BUONOTMYECKUX SKCNEPUMEHTOB;

CNocobHOCTb oNpeaenATb COBCTBEHHYIO NMO3ULMUIO MO OTHOLEHMIO K ABNEHUAM COBPEMEHHOM
YKU3HU N OOBACHATDL €E;

YMEHUWE y4nTbiBaTb B CBOMX LENCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOMO B3aMMOZENCTBUA
NoAen ¢ pasHbiMK ybexxaeHnAMM, KyNbTYyPHbIMU LEHHOCTAMM U COLLMANIbHBIM NONOXKEHUEM;

FrOTOBHOCTb K COTPYAHWMYECTBY B Mpouecce COBMECTHOTO BbIMO/SIHEHMA  y4ebHbIX,
No3HaBaTe/IbHbIX U UCCNeA0BATENbCKMX 33434, YBAXKUTE/IbHOTO OTHOLIEHMA K MHEHWIO OMMOHEHTOB
npu 06CyXKAEHNN CNOPHbIX BONPOCOB BMONOrMYECKOro coaepKaHus;

FOTOBHOCTb K 'YMaHUTAapPHOM U BONOHTEPCKON AeATENbHOCTH;

2) NaTPMOTUYECKOro BOCNUTAHMUA:

cPOPMMUPOBAHHOCTb POCCUMIACKOM TParKAAHCKON WOEHTUYHOCTU, MATPUOTU3MA, YBAXKEHUA K
CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTU nepes PoauHOM, ropAocTu 3a CBOW KpaW, cBoto PoauHy,
CBOM A3bIK U KYNbTypy, MPOLUIOE U HACTOALLEE MHOTOHALMOHAIbHOIo Hapoaa Poccuu;

LLEHHOCTHOE OTHOLIEHME K NPUPOAHOMY HacNeAuio U NAMATHUKAM NPUPOAbI, AOCTUNKEHUAM
Poccum B HayKe, UCKYCCTBE, CNOPTE, TEXHONOTMUAX, TPYAE;

CnocobHOCTb OLLEHWBATb BKAA4 POCCUMCKUX YYEHbIX B CTaHOBJIEHWE U pa3BUTUE Buonoruuy,
NMOHWMAHMSA 3HAYEHNA BMONOTMM B MO3HAHUM 3aKOHOB NPUPOAbI, B }KU3HU YEI0BEKA U COBPEMEHHOTO
obuecTBa;

naenHana ybexaEéHHOCTb, TOTOBHOCTb K CAyXeHM0 1 3awmte OTeyecTBa, OTBETCTBEHHOCTb 33
ero cyapby;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTAHUA:

OCO3HaHMWe AYXOBHbIX LLeHHOCTEN POCCUIACKOro HapoAaa;

CchOPMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHUA, STUYECKOrO NOBEAEHUSA;

CNOCOB6HOCTb OUEHUBATb CUTYALMIO U NPUHMMATb OCO3HAHHbIE pPeLleHUA, OPUEHTUPYACb HA
MOPa/NIbHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HaHMWe IMYHOTO BK/AaZa B MOCTPOEHMeE YCTOMYMBOro byayLiero;
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OTBETCTBEHHOE OTHOLIEHME K CBOMM POAUTENAM, CO34AHUI0 CEMbM HA OCHOBE OCO3HAHHOIO
NPUHATUA LLEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUM C TPaAULUMAMM Hapoaos Poccuu;

4) 3cTeTUYEeCKOro BOCNUTAHUA:

3CTEeTUYECKOEe OTHOLIEHME K MMUPY, BKIKOYAA 3CTETUKY ObiTa, HAy4YHOro M TEXHWUYECKOro
TBOPYECTBa, CNOPTa, TPyAa, 06LEeCTBEHHbIX OTHOLEHUN;

NOHMMAHWME 3MOLLMOHAIbHOIO BO3AENCTBUSA KUBOW NPUPOAbI U €€ LEHHOCTH;

FOTOBHOCTb K CAaMOBbIPA*KEHMIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEMIEHNE NPOABAATL KayecTsa
TBOPYECKOM JINYHOCTH;

5) ¢u3snuyeckoro BocnutTaHMa, GOpPMMPOBAHUA KyAbTypbl 340POBbA M 3MOLMOHANIbHOIO
6narononyuusn:

NoHMMaHWe W peanmnsaumua 340poBOro U 6e3onacHOro obpasa KM3HM (340pOBOE MUTAHUE,
cobnoaeHne rMrMeHMYecknx npasua M HOPM, COANAHCUMPOBAHHBLIA PEXMM 3aHATUM U OTAbIXA,
perynapHas dusnyeckan akTMBHOCTb), 6epeKHOro, OTBETCTBEHHOINO U KOMMNETEHTHOrO OTHOLWEHUSA K
CcO6CTBEHHOMY PU3MYECKOMY U MCUXUYECKOMY 340PO0BbIO;

NOHMMAHWE LEHHOCTWU NPABUA UHAMBUAYANbHOTO U KONNEKTUBHOrO He3onacHoro nosegeHun
B CUTYaLMAX, YTPOXKAOLWMX 340P0OBbIO U KU3HU NtoaeN;

OCO3HaHWE nocneacTBUA M HENnpUATUA BPeAHbIX NpuBbIYeK (ynoTpebneHuAa ankorons,
HapPKOTUKOB, KypeHusa);

6) TpyA0BOro BOCNUTAHUA:

rOTOBHOCTb K TPYAY, 0CO3HaHWE LLEeHHOCTM MacTepcTBa, TpyAoNtobme;

rOTOBHOCTb K aKTMBHOW AEATE/NbHOCTU TEXHONOMMYECKOM WM COUMaNbHON HanpaB/ieHHOCTY,
CNOCOBHOCTb MHULIMNPOBATb, NAHUPOBATb M CAMOCTOATE/IbHO BbINONHATb TaKYO AEATENbHOCTD;

MHTEpPeC K pas3nnyHbiM cdepam npodeccrMoHaNbHOM AeATeNbHOCTU, YMeHWe coBepllaTb
OCO3HaHHbIN BblbOp ByayLeln npodeccnum n peannsoBbiBaTb COOCTBEHHbIE KMU3HEHHbIE NAHbI;

FOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHMIO M camoobpa3oBaHMIO Ha NPOTAXKEHUM BCEM KU3HY;

7) 3KONOrMYecKoro BOCNUTaHUA:

3KOJIOrMYeCcKM uenecoobpasHoe OTHOLWIEHWE K MPUPOAE KaK MCTOYHMKY XKMU3HWU Ha 3emne,
OCHOBE €€ CyL,ecTBOBaHUS;

MOBbILWEHME YPOBHS 3KO/NOTMYECKOM KyNbTypbl: NpuobpeTeHMe onbiTa NAaHUPOBAHMUA
MOCTYMKOB W OLEHKM UX BO3MOMKHbIX NOCAeACTBUIM ANA OKPYKAtOLLEN cpeapbl;

0CO3HaHMe rnNobanbHOro xapakTepa 3KONOrMYeckMx Nnpobiem u nyTen Ux peleHuns;

CNOCO6HOCTb MCMO/b30BaTb NpUobpeTaembie NPU U3y4eHUM BUONOTUM 3HAHMA U YMEHMUA NpU
peweHnn npobnem, CBA3aHHbIX C paUMOHaNAbHbIM MPUPOAONO/b30BaHMEM (cobntogeHne npaBun
noBeAeHMA B NPUPOAE, HaNpaB/lE€HHbIX Ha COXPAaHEHME PAaBHOBECKA B SKOCUCTEMAX, OXPaHy BUAOB,
aKocuctem, buocdepsbl);

aKTUBHOE HENpUsTUE AEUCTBUI, MPUHOCALLUX BPeS, OKPYXKatoLWen NpUPoaAHONM cpeae, yMeHue
NPOrHO3MpoBaTb HEb6NAronpPUATHbIE 3KONOTMYECKME NOCNEeACTBUA NpeanpUHUMAEMbIX AEeNCTBUIA U
npeaoTBpaLLaTh UX;

HanMynMe pPasBUTOrO 3KOJIOTMYECKOTO  MbIWNEHUA, 3KONOTMYECKOM KynbTypbl, OMbITa
AEeATEeNbHOCTM  SKONOMMYECKOM  HanpaBAeHHOCTW, YMEeHMA  PYKOBOACTBOBATbCA WMMW B
Nno3HaBaTe/IbHON, KOMMYHMKATUBHOM WM COUMaNbHOMW MNPAKTUKe, FOTOBHOCTM K Yy4yacTuio B
NPaKTUYECKOM AeATeIbHOCTU 3KON0rMYECKOMN HanpaBAeHHOCTH;

8) LeHHOCTN HayYHOro NO3HAHMUA:

CchOPMMPOBAHHOCTbD MUPOBO33PEHMSA, COOTBETCTBYIOLLEFO COBPEMEHHOMY YPOBHIO Pa3BUTUA

11



HayKu 1 06LLeCTBEHHOM NPAKTUKN, OCHOBAHHOTO HA AManore KyibTyp, CNOCcob6CTBYOLLErO OCO3HAHMUIO
CBOEro MecTa B NOJIMKYAbTYPHOM MUPE;

COBEpPLIEHCTBOBAHME A3bIKOBOM W UMTATE/IbCKOM KyNbTypbl KaK CpeAcTBa B3aMMOAENCTBUA
MeXAY N0AbMU 1 MO3HAHUA MUPa;

NoHMMaHWe cneunduKkM OMONOrMM KaK HAYKW, OCO3HaHMA eé poan B GopmMMpoBaHUM
PaLMOHANbHOIO HAay4YHOro MbIWAEHUS, CO34aHUN LLEeIOCTHOro npeacTtaBneHna ob oKpyKatowem
MUpe KaK 0 egMHCTBE NPMUPOAbl, YeN0BeKa U 06LLecTBa, B NO3HAHUM NPUPOAHbIX 3aKOHOMEPHOCTEM
N peweHnn npobaem coxpaHeHUa NPUPOAHOro PaBHOBECUSA;

yb6eXXAEHHOCTb B 3HAYMMOCTM OMONOrMM ANA COBPEMEHHOM UMBUAM3ALMKU: obecnedyeHus
HOBOrO YpPOBHA pPa3BUTUA MeLMUUMHbI, CO3L4aHME NepCneKkTUBHbIX OMOTEXHONOrMIM, CNOCOBHbIX
pelwaTtb pecypcHble NpPobnaembl Pa3BUTUA YenoBevyecTBa, MOWMCKA NyTel BbIXoga M3 rN06aNbHbIX
3KOJIOrMYecKMx npobaem n obecneyeHUa nepexoaa K YCTOMYMBOMY PasBUTUIO, PaLLMOHAIbHOMY
MCNOb30BaHMIO MPUPOAHbIX PECYPCOB U GOPMMUPOBAHMIO HOBbIX CTAHAAPTOB KU3HU;

3aMHTEPEeCcCOoBaHHOCTb B MOJYYEHUM OMONOTMYECKUX 3HAHWIM B LLeNAX NoBbleHWs obuien
KY/IbTYPbl, ECTECTBEHHO-HAYYHOM rPaMOTHOCTM, KaK COCTaBHOM YacTu PYHKLUMOHAIbHON PamMOTHOCTH
obyuatowmxcs, bopMUpPyeEMON Npu U3yyeHnn 61Uosiornu;

NOHMMAHWE CYWHOCTM METOAOB MO3HAHWMA, WCNONb3YEeMblX B €CTECTBEHHbIX HayKax,
CNOCOBHOCTM  MCMOMb30BaTb MNOJyYaeMble 3HaAHMA ANA aHa/iM3a W OOBACHEHWA ABAEHWUM
OKpY’KaloWwero mMumpa M NPOUCXOAALWMX B HEM WM3MEHEHUN, YyMeHWe paenaTb 0OOCHOBaHHbIEe
3aK/1II0YEHMA Ha OCHOBE Hay4HbIX GAKTOB M UMEIOLLMXCA AAHHbIX C LEe/bio MNOoy4eHUA A4OCTOBEPHbIX
BbIBOAOB;

CNOCOB6HOCTb CAMOCTOATE/IbHO MCNONb30BaTb BMONOrMYECKNE 3HAHMA ANA pelweHns npobaem
B PeanbHbIX XM3HEHHbIX CUTYaUMAX;

OCO3HAaHWE LEHHOCTM HAy4yHOW [eATeNbHOCTU, FOTOBHOCTb OCYLLECTBNATb MPOEKTHY U
NCcCNefoBaTENbCKYIO AeATENIbHOCTb MHAMBUAYANbHO U B TPyNne;

rOTOBHOCTb WM CMOCOBHOCTb K HenpepbiBHOMY 06pa3oBaHMIO M camoobpa3oBaHUio, K
aKTUBHOMY MOJIYYEHUIO HOBbLIX 3HAaHUM NO 6MONOrMM B COOTBETCTBMU C  KMU3HEHHbIMM
noTpebHoCcTAMM.

METAMPEAMETHbIE PE3Y/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOEHWs yyebHoro npeameTta «buosnorva» BKAKOYALOT:
3HauMmble s GOPMUPOBAHUA  MMPOBO33PEHUS  OByYaloWMXCA  MEXAUCUUNAUHAPHbIE
(merknpegmeTHble) 06LLEHAYUYHbIE NOHATUA, OTPaXKalowWwme LEeNOCTHOCTb HayYHOM KapTUHbI MUPa U
cneunduKky MeToaoB MNO3HAHMA, MCMNONb3yEMbIX B €CTECTBEHHbIX HayKax (BELLeCTBO, 3Heprus,
ABNEHME, MPOLLECC, CUCTEMA, HaYUHbIA GaKT, NPUHLUMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnepoBaHue, HabnwaeHWe, U3MepeHWe, IKCMEePUMEHT U APYrux), yHUBepcanbHble ydyebHble
AencTBus (nosHaBaTenbHbIE, KOMMYHUKaTUBHbIE, pPerynaTuBHbIe), obecneumBatowpe
dopmupoBaHne GYHKLMOHANbHON FPAaMOTHOCTM U COLMANIbHOM KOMMNETEHUUM O0by4yalolmxcs,
CNocobHOCTb 06YyYalOWMXCA UCMO/Ib30BaTb OCBOEHHbIE MEXANCUUNIMHAPHbIE, MUPOBO33pPEHYECKNE
3HaHMA U YHMBEpPCa/bHble y4ebHble AeMCTBMA B NO3HABaTEbHOM N COLMaNbHON NPaKTUKE.

MeTanpeameTHble pe3ynbTaTbl OCBOEHWS MpPOrpammbl cpeagHero obuiero ob6bpasoBaHusA
[O/IKHbI OTpaXKaTb:

OBnageHue yHuBepcaibHbIMM y4ebHbIMU NO3HABaTE/IbHbIMU AEUCTBUAMM:
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1) 6a30Bble NorMyeckue AencTeuA:

camocTosaTeNlbHO GOPMY/IMPOBATb W aKTyanuM3MpoBaTb npobaemy, paccmaTpusBatb eé
BCECTOPOHHE;

MCMONb30BaTb NPU OCBOEHMM 3HAHWI MPUEMBI IOTMYECKOTO MbILWAEHUA (aHanM3a, cMHTe3a,
CpaBHeHMA, KnaccuduKkaumm, 0606LeHNs), PacKpbiBaTb CMbIC/T BUONOrMYECKMX NOHATUN (BblAENATb
NX XapaKTepHble NPU3HaKK, YCTaHAaBAMBATb CBA3M C APYIMMU NOHATUAMM);

onpefenAtTb LUeNM AeATeNbHOCTW, 3aJaBaA MNapameTpbl U KPUTEPUM UX LOCTUNKEHUSA,
COOTHOCUTb Pe3y/ibTaTbl AEATE/IbHOCTM C MOCTABAEHHbIMU LLeNAMK;

Mcnosab3oBaTb BUonormyeckne NOHATUA gNA 06BACHEHUA GAKTOB M ABJEHWUIN XKUBOW NPUPOAbI;

CTPOUTb JIOTUYECKME PaACCYXKAEHUA (MHAYKTUBHbIE, AeAYKTUBHbIE, NO aHA/NorMu), BbISBAATbL
3aKOHOMEPHOCTM W MNPOTMBOPEYMUA B pPacCMaTPUBAEMbIX ABNEHUAX, GOpPMyAnpoBaTb BbIBOAbI W
3aK/0YeHUsn;

NPUMEHATb CXEMHO-MOAENbHbIe CPeacTBa ANA NPeACcTaBNeHUA CYLWEeCTBEHHbIX CBA3EN WU
OTHOLWEHUA B WM3y4aemblX OMONOrMYecKMX OObEeKTaX, a TaK¥Ke NPOTUBOPEYUI pPasHOro poAaa,
BbIIB/IEHHbIX B PA3/INYHbIX NHOOPMALMOHHbIX UCTOYHUMKAX;

pa3pabatbiBaTb NAaH peweHns npobiembl C Y4ETOM aHa/IM3a MMEIOLMXCA MATEePUANbHbIX U
HemaTepuanbHbIX PECYpPCOB;

BHOCUTb KOPPEKTMBbI B [AEATE/NIbHOCTb, OLLEHMBATb COOTBETCTBME PEe3y/nbTaTOB LENAM,
OLLeHMBATb PUCKMN NOCNEACTBUN AEATENIbHOCTY;

KOOPAMHMPOBATb W BbINOAHATL PaboTy B YCNOBUSAX pPeanbHOro, BUPTYasbHOrO M
KOMBWHMPOBAHHOIO B3aMMOAENCTBUS;

pa3BUBaTb KPEAaTUBHOE MblLIIEHNE MPU PELUEHUN KUBHEHHbIX NPo6aeM.

2) 6a308Bble UccneaoBaTeNbCKUe AENCTBUA:

BNAAETb HaBblkamu y4ebHO-MccnenoBaTeNIbCKOM M MPOEKTHOW AeATeNbHOCTM, HaBblKaMM
pa3spelweHma npobaem, CNOCOOHOCTbIO M TOTOBHOCTbIO K CaMOCTOATE/bHOMY MOWCKY MeTo40B
peleHnsa NPaKTUYECKMX 3aa4, MPUMEHEHUIO Pa3INYHbIX METOA0B MO3HaHMUS;

MCNONb30BaTb pPa3/IMYHble BUAbI AEATENbHOCTM MO MNONYYEHUIO HOBOrO 3HaHWA, ero
WHTepnpeTaumnn, npeobpasoBaHUI0O M MPUMEHEHUIO B YYEOHbIX CUTyauusax, B TOM 4ucne npu
C034aHMM Y4eOHbIX M CoUManbHbIX NPOEKTOB;

$bopMMpPOBaATb HaAyYHbIN TUM MbIWAEHWA, BAAAETb HAy4YHON TEPMUHONOTMEN, KAOYEBbIMM
NOHATUAMM U METOAAMM;

CTaBUTb M opmynmpoBaTb cobCTBEHHble 3agayM B 0Opa3oBaTeNbHOM LeATeNbHOCTU U
YKU3HEHHbIX CUTYyauMAX;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3WN M aKTyaM3NpPOoBaTb 3a4a4y, BblABUraTb rMnoTesy eé
pPeLleHns, HaxoAuTb aprymeHTbl ANA A0Ka3aTeNbCTBa CBOMX YTBEPKAEHWUM, 3a4aBaTb NapameTpbl U
KPUTEPUUN PELUEHUS;

aHaNM3MpPOBaTb MOJIy4EHHbIE B XOA4€ PELUeHMA 3a4a4n pe3ynbTaTbl, KOUTUYECKM OLLEeHMBATD MX
AOCTOBEPHOCTb, MPOrHO3MPOBaTb M3MEHEHME B HOBbIX YC/10BUAX;

[aBaTb OLEHKY HOBbIM CUTyaLMAM, OLLEHNBATb NPUOOPETEHHbINM ONbIT;

OCYLLECTBAATb LEeNeHanpaBAeHHbI MOUCK NepeHoca cpeacts M crnocobos aenctsma B
npodeccMoHanbHyo cpeay;

YMeTb NepeHOCUTb 3HAHWA B MO3HABATE/IbHYIO M NMPAKTUYECKYHO 061aCTU KU3HEAeATeIbHOCTH;

YMETb MHTErPUPOBATb 3HAHMS U3 Pa3HbIX NPeaMETHbIX obnacTei;

BblABWraTb HOBbIE MAEN, NpeanaraTb OPUrMHANbHblE NOAXOAbI U PeLeHUA, CTaBUTb NPobaembl
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M 334a4M, AONYCKAtoLWMe aIbTEPHATUBHbIE PELLEeHMA.

3) pabota c uHpopmauumeii:

OPUEHTMPOBATLCA B Pa3/IMYHbIX UCTOYHUKAX MHPOPMaLUM (TeKcTe y4ebHOro nocobms, HayyHo-
nonynspHoOM anTepaType, BUONOrMYeCcKUX CNOBAPAX U CMPABOYHMKAX, KOMMNbIOTEPHbIX 6a3ax AaHHbIX,
B HTepHeTe), aHann3npoBaTb MHGOPMALMIO Pa3INYHbIX BUAOB U GOPM NPeaCTaBNEHNUA, KPUTUYECKN
OL,eHNBATb €€ A0CTOBEPHOCTb M HEMPOTUBOPEYMNBOCTD;

dbopmynnpoBaTtb 3anpocbl U NPUMEHATb Pa3/IMYHble MeToabl Npu noucke u oTbope
buonormyeckon MHbopmaLunm, HeobxoANMOM ANs BbINOJAHEHMA y4ebHbIX 3a4ay;

npuobpetatb OMbIT UCNONAb30BaHUA WHPOPMALMOHHO-KOMMYHUKATUBHbLIX TEXHONIOTUMA,
COBEpPLUEHCTBOBATb KY/bTyPy aKTUBHOIO MCNOb30BaHMA Pa3/IMYHbIX MOMCKOBbIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpPATb  onNTMManbHyto GopmMy NpeacTaBAeHUAs  HGuonornyeckom
MHPopMauum (cxembl, rpaduKn, Anarpammsl, Tabaumubl, pUCYHKK U gpyroe);

MCNONb30BaTb HAy4YHbIM A3bIK B KayecTBe cpeactea npu pabote ¢ Buonornyeckom
MHPOPMaUMENn: NPUMEHATb XMMWUYECKUE, U3MYECKME U MaTeMaTUYECKME 3HAKM U CUMBObI,
dopmynbl, abbpeBmatypy, HOMEHKNATYpy, MWCNONb30BaTb M npeobpa3oBbiBaTb 3HAKOBO-
CUMBOJINYECKME CPeacTBa HArNALHOCTY;

BNAAETb HABblKAMW  pacno3HaBaHMA W 3aWwuTbl  UMHbOPMAUMK, WHOOPMALMOHHOMN
6e30nacHOCTN INYHOCTW.

OBnageHue yHuBepcasibHbiMM KOMMYHUKATUBHbIMU AeUCTBUAMM:

1) obweHmne:

OCYLLECTBAATb KOMMYHUKAUMK BO BCeX chepax *KU3HWU, aKTUBHO y4acTBOBATb B AWanore uUau
AMCKYCCUMM NO CyLLEeCTBY 06CyKaaemol TeMbl (yMeHMe 3a4aBaTb BOMPOCHI, BbICKA3blBaTb CYXKAEHMUA
OTHOCUTENbHO BbINO/NHEHUA NpeanaraeMon 3afayvn, Yy4YMTbiBaTb WMHTEpPEeCbl M COrNacoBaHHOCTb
NO3NLUMI APYrnUX YY4aCTHUKOB ANAN0Ora NN AUCKYCCUN);

pacno3HaBaTb HeBepbanbHble cpeacTBa 06LWEHUA, NMOHMMATb 3HAaYEeHWE COLMabHbIX 3HAKOB,
NPeAnoCbI/IOK BO3HUKHOBEHUA KOHQAMKTHBIX CUTYaUWM, YMETb CMArYaTb KOHPAWMKTbI U BECTU
neperosopbl;

BNAAETb PA3IMYHbIMKU CNOCO6aMM 06LLEHMA U B3AUMOAENCTBUA, MOHUMATb HAMEPEHUSA APYTUX
nogen, npoAsBAATb YBa)KUTeNbHOE OTHOWeEHWe K cobecegHMKy M B KOppPeKTHon dopme
bopMynnpoBaTb CBOM BO3PaXKEHMS;

Pa3BEPHYTO M IOFTMYHO M3N1araTb CBOK TOYKY 3PEHUA C UCNOb30BAHNEM A3bIKOBbLIX CPEACTB.

2) coBMeCTHaA AeATe/NIbHOCTb:

NMOHMMATb U WMCMONb30BaTb MPEUMMYLLECTBA KOMAHAHOM W MHAMBMAYaNnbHOM paboTbl npu
peweHnn 6Guonoruyeckoir npobsembl, 06O0CHOBbIBaTb HEOOXOAMMOCTb MPUMEHEHMA TFPYNMNOBbIX
dopMm B3aMMOAENCTBMA NPU peLlEHNM Yy4ebHON 3a4auu;

BbIOMPaATb TEMATUKY M METOAbl COBMECTHbIX AEUCTBUIA C YY4ETOM OOWMX WMHTEPECOB W
BO3MOMHOCTEI KaXKA0ro Y1eHa KONEKTUBA;

NPUHUMATb LENN COBMECTHOM AeATeNbHOCTU, OPraHM30BbIBATb U KOOPAMHUPOBATL AEUCTBUA
no eé AOCTUKEHUIO: COCTaBAATb NaH AENCTBUI, pacnpeaenaTb PON C YY4ETOM MHEHUW YYaCTHUKOB,
06CyaaTb pe3ynbTaTbl COBMECTHOM paboTbl;

OLLeHMBATb KayeCTBO CBOEro BK/aZa M KaXKAOro y4acTHMKA KOMaHAbl B 06WMI pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npegnaratb HOBble MNPOEKTbl, OUEHMBATb WMAEM C MNO3ULUN HOBMU3HbI, OPUTMHANBHOCTY,
NPaKTUYECKOWN 3HAYMMOCTH;
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OCYLLECTB/ATb MO3UTUBHOE CTPaTerMyeckoe noBeAeHne B PasIMYHbIX CUTyaUUAX, NPOABAATb
TBOPYECTBO N BOOOpaXKeHue, 6bITb UHULMATUBHbBIM.

OBnageHue yHUBepcaibHbIMU PErynaTMBHbIMU AeUCTBUAMM:

1) camoopraHusauuma:

MCNo/ab30BaTb BMONOrMYECKME 3HAHMA ANA BbIBAEHUSA NPOb6aeM U UX pelleHUsA B X KU3HEHHbIX
N y4ebHbIX CUTyaumAXx;

BbIOMpPATb Ha OCHOBE OWMONOTNMYECKUX 3HAHWIN LieNeBble M CMbIC/IOBblE YCTAHOBKM B CBOWUX
OENCTBMAX M MOCTYMKax Mo OTHOLWEHWUIO K }KUBOM Npupoae, CBOemy 340POBbl0 U 340POBbHO
OKpY)KatoLwmx;

CaMOCTOATE/IbBHO OCYLWECTBAATL MO3HABATE/IbHYI [AeATe/NIbHOCTb, BbIABAATL MNpobiemsl,
CTaBUTb U GOPMYNMPOBaTb COOCTBEHHbIE 334a4M B 06pa3oBaTeNIbHON AEATENbHOCTU U }KU3HEHHbIX
CUTYyaUMsAX;

CaMOCTOATE/IbHO COCTaBAATb NAAH peweHus Npobnembl C YY4ETOM MMEIOLMXCA PEecypcos,
COBCTBEHHbIX BO3MOXKHOCTEM M NPeanoYTeHUN’;

[aBaTb OLLEHKY HOBbIM CUTYaLUUAM;

PacLIMpPATb PaMKKM y4ebHOro npegmMmeTa Ha OCHOBE JINYHBIX NPeanoYTEHUN;

[eNaTb OCO3HAHHbIM BbIOOP, apryMeHTUpPOBaTh ero, 6paTb OTBETCTBEHHOCTb 3@ PELIEHME;

OLLeHMBATb NPUOOPETEHHbIN ONbIT;

cnocobcTBoBaTb POPMUPOBAHUIO U NPOABAEHUIO LWMPOKOM 3pyANLMU B pasHbIX obnacTtax
3HAHWI, NOCTOAHHO MNOBbILWATbL CBOM 06pa30BaTe/IbHbIM U KY/IbTYPHbIA YPOBEHb.

2) CAMOKOHTPONb:

[aBaTb OLEHKY HOBbIM CUTyaUMAM, BHOCUTb KOPPEKTUBbI B [AEATE/NbHOCTb, OLLEHWMBATb
COOTBETCTBME PE3Y/bTAaTOB LENAM;

BNafeTb HaBblKaMW MO3HABaTe/NIbHOW pedNeKCUN KaK 0CO3HaHMA COBepLUaeMbIX AeNCTBUN U
MbIC/IUTE/IbHbIX MPOLECCOB, UX Pe3y/NbTaTOB U OCHOBAHWI, UCMONb30BaTb NPUEMBI pediekcun gns
OLLEHKM CcUTyauuMm, Bbibopa BEPHOro pelleHus;

YMETb OLEeHUBAaTb PUCKM U CBOEBPEMEHHO NPUHUMATb PELLEHUSA MO UX CHUKEHUIO;

NPUHMMATb MOTUBbI U aPrYMEHTbI APYIUX NPU aHaNM3e pPe3ybTaToB AEATE/NbHOCTY;

3) npuHAaTHe ceba n ppyrux:

NPUHMMATb cebs, NOHMMAA CBOM HeA0CTaTKM U JOCTOUHCTBA;

NPUHMMATb MOTUBbI U APTYMEHTbI APYIUX MPU aHaNM3e pe3y/ibTaToB AeATe/IbHOCTY;

NPW3HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLINOKK;

pa3BMBaTb CMOCOBHOCTb NOHMMaTb MUP C NO3ULMU APYroro Ye0BeKa.

MPEAMETHbBIE PE3YJ/IbTATDI

MpeameTHble pe3ynbTaTbl 0cBoeHMA nporpammbl COO no 6uonorm Ha 6a3oBom ypoBHe
BKAOYaOT cneunduyeckne ans ydyebHoro npegmera «buonorma» HayyHble 3HAHUA, YMEHUS U
cnocobbl AeMCTBUIA MO OCBOEHUIO, MHTEPNPETaLumn 1 npeobpasoBaHUIO 3HAHWUN, BUAbI AEATENbHOCTU
MO NONYYEHUIO HOBOFO 3HAHMA N MPUMEHEHMIO 3HAHUIM B PA3/IMYHbIX Y4EeOHbIX CUTYaUMAX, a TaKXKe B
peanbHbIX XM3HEHHbIX CUTyaLMAX, CBA3AHHbIX C Bronormeid. B nporpamme npegmeTHble pe3ynbTaTbl
npeAcTaB/ieHbl No rogam obyyeHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA yuebHOro npegmeta «bnonorna» foMKHbLI OTParkaTh:

COOPMMPOBAHHOCTb 3HAHUIMA O MecTe W poauM O6MONOTMM B CUCTEME HAYYHOro 3HaHMA
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€CTeCTBEHHbIX HayK, B GOPMMPOBAHMM COBPEMEHHOM €CTeCTBEHHO-HAy4YHOW KapTMHbI MWUPA U
Hay4YHOro MMPOBO33PEHMUA, O BKNALE POCCUMUACKUX U 3apyberkHbiX Y4EHbIX-6MoNoros B passuTHe
6ronormn, GyHKLMOHANbHOM rPAMOTHOCTM Ye/I0BEKA A/1A PeLleHNs KU3HEHHbIX 3343Y;

YMEHME pPacKpbiBaTb coAep’kaHne OMONOrMYecKUX TEPMWUHOB M MOHATUM: XKMU3Hb, KNETKa,
opraHusm, metabonmsm (0bmeH BewecTB M NpeBpaLLeHne 3Heprum), romeocTas (camoperynaums),
ypoBHeBas opraHusaums YKMBbIX cucTem, camoBocnpousseseHne (penpoaykums),
HacnenCcTBEHHOCTb, U3MEHUYMBOCTb, POCT U Pa3BUTUE;

yMeHWe u3naratb buonormyeckme Teopunm (KNETOYHAA, XPOMOCOMHAs, MyTaLMOHHas,
LEeHTPanbHan AOorma MosieKynapHon 6uonorum), 3akoHbl (I. MeHaens, T. MopraHa, H. U. Basunosa)
M y4eHMAa (O LEeHTPax MHOroobpasusa U NPOUCXOXKAEHUA KYNbTypHbIX pacTeHui H. U. Basunosa),
onpeaenATb rpaHuULbl UX MPUMEHUMOCTU K }KUBbIM CUCTEMAM;

yMeHMe BNaaeTb MeTo4aMm Hay4HOro No3HaHMA B Buonorun: HabaogeHe 1 onnucaHme *KUBbIX
CUCTEM, MPOLECCOB W ABMEHMI, OpraHM3auua U npoBedeHue OMONOrMYECKOro 3KCNEePUMEHT],
BblABUXEHME TUNOoTe3bl, BbIABAEHWE 33aBUCMMOCTU MEXAY WCCAeaAyeMbiMU  BeIMYMHAMM,
06BbACHEHWE NONYYEHHbIX PE3YyNbTATOB, MCMOJ/Ib30BAHHbIX HAYYHbIX MOHATUWA, TEOPUA U 33aKOHOB,
YMeHM1e Aenatb BbIBOAbl HA OCHOBAHMM NOTYYEHHbIX PE3Yy1bTATOB;

YMeHME BbIAENATb CYLLeCTBEHHble MPU3HAKM BUPYCOB, KAETOK MPOKAPMOT W 3YKAPMOT,
OLHOKNETOYHbIX M MHOFOK/JETOYHbIX OpPraHM3moB, 0cobeHHOCTM npoueccoB: obmeHa BewecTs U
npeBpalleHMa 3HeprMm B KaeTke, GOTOCMHTE3a, NAACTMYECKOro W 3HepreTuyeckoro obmeHa,
XeMOCUHHTEe3a, MUTO3a, Mel03a, ON0AOTBOPEHUA, PA3MHOMKEHUA, WUHAMBMAYANbHOrO Pa3BUTUA
opraHusma (oHToreHes);

YMEHME MPUMEHATb MONYyYEHHbIe 3HAHUA ANA 0O0bACHEHWS BMONOrMYECKUX MNPOLEeccoB U
ABNEHUN, JNA NPUHATUA MPAKTUYECKUX PeLleHM B NMOBCEAHEBHOM KU3HU C Lenbio obecneyeHumn
6e30MacHOCTN CBOEro 340Pp0BbA U 340P0BbS OKPYKAOLWMX Ntoaeln, cobatoaeHna HOPM rPaMOTHOrO
noBeLEeHMA B OKpy)Kaloweln npupoaHon cpeae, MOHMMaHME HeobXoaMMOCTU MCMNO/Ib30BAHUA
JOCTUKEHUM COBPEMEHHOM 6uonorum n bunoTtexHonorui ana paunoHanbHOro
NPUPOAON0Ab30BaHMS;

YMEHME pelaTb 3/1eMeHTapHble TreHeTUYeckMe 3aJayMm Ha MOHO- W AurmbpugHoe
CKpelunBaHmMe, cueneHHoe HacneAoBaHMe, COCTaBAATb CXeEMbl MOHOTMBPUAHOIO CKpeLLnBaHuA ann
npeacKasaHuA Hacne[0BaHMA NPU3HAKOB Y OPraHM3MOB;

YMEHME KPUTUYECKM OLEeHMBATb W WHTepnpeTupoBaTtb MHPopmaumto 6uonornyeckoro
COAEpPrKaHMA, BKNOYAIOLLYIO MCEeBAOHAYYHble 3HAHMA W3 pPas3/IMYHbIX MCTOYHMKOB (CpeacTBa
MaccoBoi MHPOPMaLUKN, HayYHO-MOMNYNSAPHbIE MaTepuasibl), STUYECKME aCMEKTbl COBPEMEHHbIX
nccnenoBaHui B buonornmn, meauumHe, 6UOTEXHONOTNK;

cbOPMUPOBAHHOCTb 3HAHUI O MecTe W Poau BMONOTMM B CUCTEME HAYYHOro 3HaHUA
€CTeCTBEHHbIX HayK, B $OPMUPOBAHUM COBPEMEHHOM eCcTeCTBEHHO-HAy4yHOM KapTWMHbI mMuUpa U
Hay4YHOro MMPOBO33PEHMA, O BKNALE POCCUMCKUX U 3apyberkHbiXx YYEHbIX-6MON0roB B pasBuTUE
6ronormn, GyHKLMOHANbHOM rPAMOTHOCTM Ye/I0BEKA A/1A PeLleHUs KU3HEHHbIX 3a4aY;

YMEHME pPacKpbiBaTb coep’kaHne BMONOrMYecKUX TEPMUHOB M MOHATUI: BUA, NONyAAuuMA,
reHopoHA, 3BOMOUMA, ABUNKYLME CUAbl (PaKTOpbl) 3BOAOLMK, NPUCNOCOBNEHHOCTb OPraHU3MOB,
BMA006pa3oBaHMe, 3KoNornyeckme GakTopbl, IKOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, PeAyLEeHTbI,
Lenu NMTaHuA, 3Ko/Iornyeckan nupamuaa, buoreoueHos, buocoepa;

ymeHue usnaraTb buonornyeckune Teopun (3BontoLMoHHan Teopuma Y. lapBuHa, CUHTETUYECKAn
TEeopuA 3BO/IOLMM), 3aKOHbI M 3aKOHOMEPHOCTH (3apoabiweBoro cxoactsa K. M. bapa, yepesoBaHUsA
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rNaBHbIX HanpaB/eHU 1 NyTel asontounn A. H. CeBepuoBa, yueHusa o buocdepe B. U. BepHaackoro),
onpenensaTb rpaHnLbl UX NPUMEHUMOCTU K XKUBbIM CUCTEMAM;

YMEHME BblAeNATb CYLWECTBEHHbIE MPU3HAKM CTPOeHMA Buonormyecknx obbeKkToB: BUAOB,
nonynsaunMin, NPoAYyLEHTOB, KOHCYMEHTOB, peayLeHToB, BroreoueHo30B8 U 3KoCUcTeEM, 0COBEHHOCTH
NpoueccoB: HacneaCTBEHHOM  M3MEHYMBOCTWM, eCcTecTBEHHOro oTbopa, BMA006pa3oBaHuA,
NPUCNOCOBNEHHOCTM OPraHM3MOB, AEWCTBUA IKOIOrMYEecKMX GaKTOpPOB Ha OpraHW3Mmbl, NepeHoca
BELLECTB M MOTOKA 3HEpPrMm B IKOCMCTEMAX, AHTPOMOreHHbIX U3MEHEHWN B 3KOCUCTEMAX CBOEW
MECTHOCTMW, KPYroBopoTa BeLECTB M bBoreoxmmmnyeckmx LmMKknos B bmuocoepe;

YMEHME MPUMEHATb MNOJyYeHHble 3HAHUA ANA 0O6bACHEHMA BMONOrMYEecKMX NPOLECCOB WU
ABNEHUN, ONA NPUHATUA NPAKTUYECKUX PEeLleHM B NMOBCEAHEBHOM KU3HU C Lenbio obecneveHumn
6e30nacHOCTN CBOEro 340Pp0BbA U 340P0BbA OKPYXKAOLWMX Ntoaen, cobatoaeHna HOPM rPamMoTHOrO
noBeAeHMA B OKpy)Kalolel npupoaHon cpeae, MOHMMaHME HeobXo4MMOCTU WCMO/Ib30BaHUA
AOCTUMKEHUIN COBPEMEHHON BUoNorMm Ana paumMoHanbHOro NPUPoAoNo0b30BaHuUS;

YMeHMe pelaTb 31eMeHTapHble OMONorMYyeckme 3aAayu, COCTaBAATb CXeMbl MepeHoca
BELLLECTB M SHEPTUM B IKOCMCTEMAX (Lenu NuTaHuA);

YyMeHMe C0343BaTb COOCTBEHHble MUCbMEHHble W  YCTHble coobuweHna, obobuan
6ronornyeckyto MHGOPMaALUMIO N3 HECKOSIbKMX UCTOYHMKOB, FPAaMOTHO MCMNO/1b30BaTb MOHATUNHbLIN
annapar buonorun.

dopmupyemble KomneTeHLUU

OK 10. Mcnonb3oBaTh B NpOPECCHOHAIBHON NIEATENbHOCTH YMEHUS M 3HAHMs, MOJIyYE€HHBIE
o0yJaroIMMHUCs B XOJ€ OCBOCHHS YUYEOHBIX MPEIMETOB B COOTBETCTBUU C (elepaibHbIM
rocyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHEr0 0011Iero 00pa3oBaHus.

1.4. PekomeHayemoe KONNYECTBO YacoB HA OCBOEHUE NPOrpamMmmbl AUCLLUMNAUHDI BKAIOYAET Yacbl:
O6bem paboyeit nporpammol — 39 yacos

B Tom uncne:

NeKuMn U ypokun -39 yacos

camocTosaTenbHaa paboTa - HeT

2.CTPYKTYPA U COOAEPHAHUE YYEBHOIO NPEAMETA

2.1 O6bem yuebHoro npegmeta u BuAbl yue6HoU paboTbl

Bupa, yuebHol paboTbl O6bem yacos
O6bem paboueit nporpammbl 39
B TOM YMC/I€ Yachbl:
- obsA3aTeNIbHOM YacTn 0bpa3oBaTe/IbHOM NPOrpaMmMbl 39
- BAapMaTUBHOM YacTn ob6pa3oBaTe/IbHON NPOrpammbl 0
YuyebHaa Harpy3ka obyualoweroca B paborte ¢ npenogasarenem | 39
(scero)
B TOM 4ucne:
- TEOPETUYECKME M NPAKTUYECKME 3aHATUA (NEKLUU, YPOKHN) 34
- npodeccMoHanbHO OPUEHTUPOBAHHbIE 3aHATUA 3
- KOHTPO/IbHble PaboTbl 2
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CamocroATenbHan pabota obyuatoweroca (Bcero) -
B TOM uncne:
- camocToATeNbHan paboTa Hag KypcoBol paboTolt (npoekTom) -
- BbINO/IHEHWE UHANBUAYANbHOIO MNPOEKTa -
- MHble BUAbI CAaMOCTOATEIbHOM PaboTbl -

MUtorosas atrectauma B popme audpdpepeHUnMpoBaHHOro 3a4yeTa Bo 2 cemecTpe

2.2. CopgepxaHue yuebHoro npegmerta

Tema 1. Buonoruna Kak Hayka.

Buonorva Kak Hayka. CBfdb 6MOMOrMKM C OOLLECTBEHHBIMM, TEXHUYECKMMWU U APYTUMMU
€CTeCTBEHHbIMM HayKamun, ¢unocopueir, 3TUKOM, 3CTETUKOM W npasom. Ponb 6uonornn s
boOpMMPOBAHNMN COBPEMEHHOW HAYYHOM KapTUHbI MMpPa. CucTeMa BMONOrMYECKMX HayK.

MeToabl NO3HAHMA KMBOK NpUpoAbl (HabatogeHWe, SKCNEPUMEHT, ONUCAHWUE, U3MEPEHMUE,
Knaccudukauma, moaeiMpoBaHue, ctaTtucTmyeckas obpaboTka AaHHbIX).

NabopartopHbie U NpaKkTuyeckmne paborbl:

MpakTnyeckaa paboTa «Mcnonb3oBaHWE Pas3NNYHbIX METOAOB NPU U3y4eHUU BUONOTMYECKUX
06bEeKTOBY.

Tema 2. X{uBble cuctembl U UX OpraHM3aums.

*KuBble cuctembl (BrMocucTeMbI) Kak NpeameT usydeHna 6uonornmn. OTAnYMeE KMBbIX CUCTEM OT
HeopraHW4YecKor NpmMpoapl.

CeolicTBa buocmctem 1 nx pasHoobpasme. YPOBHU OpraHn3aumm 6MOCUCTEM: MONEKYNAPHDIN,
KNETOYHbIN, TKAHEBbIN, OpraHU3MeHHbIN, nonynsLuNOHHO-BUA0BOM, 3KOCUCTEMHbIN
(bnoreoueHoTUYECKUIA), BUOCPHEPHDIA.

Tema 3. XumMUYECKUNiA COCTAB U CTPOEHUE KNETKU.

XMMUYECKUIA COCTAB KNETKU. XMMMUYECKME 3NEMEHTbI: MAKPO3/IEMEHTbI, MUKPOI/EMEHTDI.
Boga v mmHepanbHble BelecTBa.

®PyHKUMM BOAbI U MUHEPA/IbHbIX BELLECTB B KneTke. MoaaepxaHne ocmoTnyeckoro banaHca.

benkn. CoctaB M cTpoeHne 6enKoB. AMMHOKUCAOTbI — MOHOMEPbI 6enkoB. HesameHumble n
3aMEHMMblE aMWHOKMUCNOTbl. AMMHOKUC/IOTHBIA COCTaB. YPOBHU CTPYKTYpbl 6enKOBON MoOneKy/bl
(nepBnYHan, BTOpMYHAA, TPETUYHAA U YETBEPTMYHAA CTPYKTypa). XMmuyeckue cBoiCTBa 6enkos.
Buonornyeckne dpyHKLMm 6enKos.

dPepmeHTbl — OuonorMdyeckme Katanmsatopbl. CTpoeHue ¢depmeHTa: aKTUBHbLIN LEHTP,
cybetpaTtHan cneundmyHoctb. KopepmeHTbl. ButamuHbl. OTanuma pepmeHTOB OT HEOPraHUYEeCKUX
KaTa/In3aTopos.

Yrnesogbl: MoHOocaxapuabl (rnokosa, pnbosa u gesokcmpubosa), Ancaxapuabl (caxaposa,
NAKTO3a) M Noancaxapuabl (Kpaxman, rnKoreH, Lenntonosa). buonormyeckne GyHKUMM yrnesoaos.

Nunnap: Tpurnnuepuabl, dochonnnuapl, cteponapl. N'mapodpunbHo-rnapodobHbIEe CBOMCTBA.
Buonornyeckne ¢yHkunmn aunugos. CpaBHeHMe yrnesonos, 6e/1KOB M AMNUMAOB KaK MCTOYHMKOB
aHepruw.

HykneunHoBble kucnotbl: AHK n PHK. HykneoTuabl — MOHOMEpbl HYKNEUHOBbIX KUCAOT.
CtpoeHue n ¢pyHKrumn OHK. CtpoeHne un ¢yHkumm PHK. Buapl PHK. AT®: ctpoeHne n GyHKLMN.

UunTonorna — Hayka o knetke. KnetouyHaa Teopusa — npumep B3aMMoLencTemA naei n ¢pakTos B

Hay4YHOM No3HaHMU. MeToabl N3yYeHUA KNeTKN. 11



KneTka Kak uUenocTHas xuBaa cuctema. Obuwme NpuU3HaAKM KNETOK: 3aMKHYTas Hapy)KHas
membpaHa, monekynbl JHK Kak reHeTMYEeCKUI annapat, cMcTema CMHTe3a beka.

Tunbl  KNETOK:  3yKapMoTM4Yeckaas W npokapuoTmyeckasa. OcobeHHOCTM  CTpoeHuA
NPOKAPUOTUYECKOM KNeTKU. KneToyHaa cTeHKa 6aktepui. CTpoeHMe 3YKApPUOTUYECKOM KNETKM.
OCHOBHbI€ OTAMYUNA PACTUTENIbHOM, }KUBOTHOM M TPUBHOM KNETKM.

[MOBEPXHOCTHbIE CTPYKTYPbl KAETOK — K/AETOYHAA CTEHKA, TIMKOKAZUKC, WX OYHKUUK.
Mnasmatnyeckas membpaHa, e€ cBoicTBa M ¢yHKuMKM. Lutonnasma wn e€ opraHougpl.
OagHomemMbpaHHble opraHouabl Knetku: 3MC, annapat Fonbaxu, Ansocombl. [oayaBTOHOMHbIE
OpraHouabl KAEeTKU: MUTOXOHAPUW, NaacTuapl. [poOUCXOXKAEHNE MUTOXOHAPUMA U naacTua. Buapbl
nnactmg,. HemembpaHHble opraHonabl KNEeTKU: puBOCOMbI, KNETOUHbIN LLEHTP, LEHTPUON, PECHUYKN,
KIYTUKK. PYHKUMM OPraHOMA0B KNEeTKU. BKatoueHus.

AOopo — perynaTopHbI LeHTP KneTku. CTpoeHue agpa: agepHas o60n04Ka, KapuMonaasma,
XPOMaATUH, A4PbIWKO. XpPOMOCOMbI.

TpaHCNOPT BELLECTB B KNETKE.

NabopartopHbie U NpaKkTuyeckmne paborbl:

NabopaTtopHan pabota «M3yyeHne CTPOEHUA KIETOK PACTEHUM, }KUBOTHbLIX U BakTepuii noa
MWKPOCKOMNOM Ha roTOBbIX MMKPOMPENapaTax U X onnucaHue».

Tema 4. }nsHepeAaTeNnbHOCTb KNETKM.

Ob6meH BellecTs, UM meTabonmsam. Accumunauma (nnactmdeckuin obmeH) 1 anccummnaums
(sHepreTnyeckmn obmeH) — pOBe CTOPOHblI eAMHOro npouecca metabonusma. Ponb 3aKoOHOB
COXPaHEHWA BELLECTB U SHEPTUM B MOHMMAHMN meTabonmsma.

Tunbl 0bmeHa BelecTB: aBTOTPODHbIN U reTepoTPOodHbIi. Ponb pepmeHTOB B 06MEHE BELLECTB
M NpeBpaLLEeHUM SHEPTUM B KNETKe.

doTtocnHTes. CeeTtoBas W TemHoBas ¢a3bl ¢oTocMHTe3a. Peakumm doTocmHTesa.
3ddekTnBHOCTL doTOCKMHTE3A. 3HavyeHMe POTOCMHTE3a ANA XKM3HM Ha 3emne. BavaHue ycnosuii
cpeapbl Ha GOTOCMHTE3 U CNOCOObI NOBLIWEHUA €ro NPOAYKTUBHOCTU Y KYNbTYPHbIX PAaCTEHUN.

XemocunHTe3. XeMocnHTe3mpytowme 6akTepmn. 3HaYeHNe XeMOCUHTE3a 419 }KU3HM Ha 3emie.

DHepreTnyecknii obmeH B KneTKke. PacliensieHne BeLWECTB, BblAeNEHME U aKKYMY/IMPOBaHUE
3HEpPrum B KNeTKe. ITanbl 3HepreTnyeckoro obmeHa. Fnmkonms. bporkeHune n ero suapl. KucnopogHoe
OKUCNEHME, WAM KNeTOo4YHOe AbixaHue. OkucamtenobHoe d¢ochopunmpoBaHme. IOPeKTUBHOCTL
sHepreTnyeckoro obmeHa.

Peakuuun maTpuyHoro cuHTe3a. leHeTuyeckaa nHdopmauua n AHK. Peannsaums reHeTMyeckom
nHdopmaummn B KneTke. FeHeTUYECKMIM Ko, 1 ero CBOMCTBA. TPaHCKPMNLMA — MaTPUUHbIN cMHTe3 PHK.
TpaHcnauma — 6uocuHTes 6enka. ITanbl TPaHcAsUMK. KoagnposaHue aMmMHOKUCNOT. Ponb pubocom B
buocuHTese besnkKa.

HeknetouHble GOpMbl KU3HU — BUpYCbl. UcTopua oTKpbiTua Bupycos (4. WU. MBaHOBCKUIA).
Ocob6eHHOCTM CTPOEHUA M KM3HEHHOTO UMKNa BUpycoB. baktepuodaru. BonesHu pacteHui,
KMBOTHbIX W YeNoBeKa, Bbi3blBaemble BMpycamu. Bupyc mmmyHopeduumta 4yenoseka (BUY) —
Bo3byautens ClMWNOa. O6paTHaa TpaHCKpUNuMA, peBepTasa W MWHTerpasa. [podunakTmka
pacnpocTpaHeHMa BUPYCHbIX 3aboneBaHni.

Tema 5. PasamHoOXKXeHue U MHAuBNAYyanbHoe pasBUTUE OPraHU3MOB.

KNeTouHbl UMKA, WAN KU3HEHHbIN UWKN KneTkn. WHTepdasa u muto3. [lpoueccol,
npoTtekawuwme B WHTepdase. PennanKaums — peakuua maTtpuyHoro cuHTesa [HK. CrpoeHue
XPOMOCOM. XpPOMOCOMHbI Habop — KapmoTtun. AunaonaHbln U raniongHbli XpOMOCOMHble Habopbl.

11



Xpomatunapl. Llutonornyeckme 0CHOBbI PA3MHOXKEHUA U UHOMBUAYANbHOTO PA3BUTUA OPraHU3MOB.

Jenenve knetkm — mutos. Ctagmm mutosa. lNpoueccobl, Nponcxoaalime Ha pasHbiX CTaAUAX
MUTO3a. bBuonormyeckuit cmbicn mmTo3a.

Mporpammupyemas rubenb KNeTKn — anonTos.

dopmbl pasMHOXKEHUA OpraHM3moB: H6ecrnosioe U nonosoe. Buabl 6ecnonoro pasmHoOMXKeHUs:
AeNeHne HaaBoe, MOYKOBaHME OAHO- M MHOFOKNETOYHbIX, cnopoobpasoBaHMe, BeretTaTMBHOE
pa3smHoXKeHue. NCKyccTBEHHOE KNOHMPOBAHME OPraHM3MOB, ero 3Ha4YeHue Ana cenekumm.

MonoBoe pa3amHOXKeHMe, ero oTan4yma ot becnosoro.

Me#nos. Cragum meiosa. [llpoueccbl, npoucxogdwime Ha cragusax menosa. [losegeHue
XpoOmocom B Meno3e. KpoccrmHrosep. BUonornyeckmnin cmbicn 1 3HaYeHne meriosa.

FameToreHe3s — npouecc 06pa3oBaHMA MOMOBbIX KNETOK Y MBOTHbIX. [lonoBble enesbl:
CEMEHHUKM U ANYHUKKM. Obpas3oBaHWe U pPa3BUTME MOJIOBbIX KAETOK — rameT (cnepmartosoua,
ANLUEKNeTKa) — cnepmaToreHes n oBoreHes. Ocob6eHHOCTU CTPOEHUA ANLEKNETOK M CNepMaTo30MAa0B.
OnnopgoTteopeHue. NapTeHoreHes.

NHamBmayanbHoe pasButue (OHTOreHes). IM6puMoHanbHoe passuTue (ambpuoreHes). ITanbl
3MOPMOHANbHOTO PA3BUTMA Y MO3BOHOYHbLIX MBOTHbIX: ApobneHMe, racTpynAaumaA, opraHoreHes.
MocTambpuoHanbHoe pa3suTne. Tunbl MNOCTIMOPMOHANLHOFO Pa3BUTUA: NPAMOE, Henpsamoe
("MuYnHOYHOE). BnnaHue cpeabl Ha pasBuUTUE OPraHnM3mos, ¢aKTopbl, CNOCOOHble BbI3biBaTb
BPOXAEHHbIE ypoacTBa.

PocTt 1 passutne pacteHMin. OHTOreHe3 LUBETKOBOIO PAaCcTEHMA: CTPOEHWE CEMEHWU, CTaguu
pa3BUTUA.

NabopaTtopHble U NnpakTUYeckue paboTbl:

NabopaTtopHaa pabota No 4. «M3yyeHMe CTPOEHMA TMNONOBbIX KNETOK Ha TOTOBbIX
MUKponpenapaTax».

Tema 6. HacheacTBEHHOCTb M USMEHUYMBOCTb OPraHU3MOB.

MpeameT 1 3agaun reHeTUKKU. Nictopma pa3BuUTUA reHeTUKNU. Pob UMTONOMMN N 3MbBpUoaorum B
CTaHOBJIEHUU TeHETUKN. BKNag poCcCUMCKNX N 3apybeHbIX YYEHbBIX B pa3BUTUE reHEeTUKN. MeToabl
reHeTUKU (rmbpuaoNorMYecknin, UUTOTEHETUYECKUN, MONEKYNAPHO-TeHeTUYecknin). OCHOBHbIe
reHeTUYeCKne NoHATUA. [eHeTUYECKaA CMMBOJIMKA, NCNONb3yeMan B CXeEMaXx CKpeLLMBaHUN.

3aKOHOMEpPHOCTU Hacnea0BaHNA NPU3HAKOB, yCTaHOBEeHHble . MeHaenem. MoHornbpuaHoe
CKpelnBaHme. 3aKoH eanHo-obpasma rmbpuaos nepBoro NokoneHus. MNpaBuno 4OMUHUPOBAHMS.
3aKOoH paclienneHna Nnpu3Hakos. MnoTesa YMCToTbl ramert. [onHoe U HeNnosIHOe 4OMUHUPOBAHMeE.

OurnbpunagHoe  ckpewmBaHue. 3aKOH  HE3aBUCUMMOFO  Hac/leAoBaHWA  MPU3HAKOB.
LMToreHeTM4eCKMe OCHOBbl AUTMOPUAHOrO CKpelmnBaHUA. AHaAMsupylolee CKpelmBaHuKe.
Mcnonb3oBaHWe aHaNM3UPYIOLWLETO CKPELLMBAHUA AN ONpeaeneHma reHoTuna ocoobm.

CuenneHHoe HacnenoBaHWe NpM3HakoB. PaboTta T. MopraHa no cuensieHHOMY Hacen0BaHUIO
reHoB. HapyleHue cuenneHna reHoB B pe3yabTaTe KPOCCUMHrosepa.

XpomocomHaa Teopma HaCNeaCcTBEHHOCTU. [eHeTUYeCKmne KapTol.

feHeTMKa nona. XpomocomHoe onpegeneHne nosna. AyToCOMbl U MONOBbIE XPOMOCOMBI.
fomorameTHble 1 reTeporameTHble opraHnambl. HacnegosaHme NPU3HAKOB, CLLENEHHbIX C MON0M.

M3meHYnBOCTb. BUabl MU3MEHUYMBOCTU: HEHACNeACTBEHHAA M HacaeaACcTBeHHaA. Ponb cpegbl B
HEeHacneaCTBEHHOM  M3MEHYMBOCTM.  XapaKTepUCTUKa  MOAUPUKAUMOHHOM  U3MEHYMBOCTW.
BapuauMOHHbIN pAaa u BapuaumoHHaA Kpueaa. Hopma peakuumn npusHaka. KonnuyectBeHHble u
KayecTBEHHbIe NPU3HAKM M UX HOPMA peakunmn. CBoiicTBa MOANDUKALMOHHON N3MEHUNBOCTY.
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HacneacrtseHHada, WMAM FEeHOTUMNMYECKAs, M3MEHYMBOCTb. KOMOMHATMBHAA W3MEHYMUBOCTb.
Me#o3 1 nos10BOM NPoLEcc — 0OCHOBa KOMBOUHATUBHON M3MEHUYMBOCTU. MyTaLMOHHAA MU3MEHUYMBOCTb.
Knaccnoumkauma myTtaumii: reHHble, XPOMOCOMHbIE, FeHOMHble. YacToTa M NpUUYMHbLI MyTaLUi.
MyTareHHble ¢aKTOpbl. 3aKOH FOMOJIOTMYECKMX PAAOB B HACNenCTBEHHOM M3meHumBocTM H. W.
Basunosa.

BHeAaaepHaa HAacneACTBEHHOCTb U U3MEHYMBOCTD.

FeHeTMKa 4YenoBeka. Kapuotun 4yenoseka. OCHOBHble MeTOAbl TFEHETUKM 4YenoBeKa:
reHeanornyecKui, 6/113Heu0BbIN, LUTOreHeTUYECKUI, BUOXUMUYECKNIA, MOJIEKY/IAPHO-
reHeTnyecknin. CoBpemeHHoe onpegesieHne reHoTuna: MOJIHOFeHOMHOE CEKBEHWPOBAHUE,
reHoTUNMpoBaHMe, B TOM uucne ¢ nomoulbto [MLP-aHanm3a. HacneactseHHble 3aboneBaHus
YyenoBeKa: reHHole 6one3Hn, 601e3HN C HacNeACTBEHHON NPeApPacnoNOKEeHHOCTbI, XPOMOCOMHbIE
6onesHn. ComaTnyeckme W reHepatMBHble MyTauuu. CTBONOBblE KNeTKWU. MpUHLMMbI 340POBOrO
obpasa M3HM, AMATHOCTUKU, NPOPUNAKTUKU WU NeYyeHUa reHeTuyeckux 6bonesHein. MeauKo-
reHeTUYEeCKoe KOHCYNbTMPOBaHME. 3HaAuYeHUe MEeAULMHCKON TeHETUKU B NpefoTBpPaALLEHUM WU
NleYeHnn reHeTnYeckmx 3aboneBaHnin Yenoseka.

NabopartopHbie U NpaKkTuyeckmne paborbl:

NabopatopHasa pabota «M3yyeHne mMoOAMPUKALMOHHOM WN3IMEHYMBOCTU, MOCTPOEHUE
BapMaLMOHHOIo psaa v BapMaLMOHHON KPUBON Y.

NabopaTtopHan paboTa «AHaAN3 MyTaunii y Apo3odusbl Ha rOTOBLIX MUKpONpenapaTax».

MpakTnyeckan pabota N2 2. «CocTaBNeHNE M aHANM3 POAOC/NOBHbIX YE/IOBEKAY.

Tema 7. CeneKkuyma opraHuamoB. OCHOBbl 6MOTEXHONOIUK.

CeneKkuma KaKk Hayka M npouecc. 3apoxKaeHue cenekumm mn gomectmkauua. YueHue H. U.
BaBnnoBa O LUEHTPax MPOUCXOKAEHUS W  MHOroobpasua Ky/AbTypHbIX pacTeHuid. LeHTpbl
NPOUCXOXKAEHMA AOMALLUHUX *KUBOTHbIX. COpT, Nopoaa, WTaMM.

CoBpemeHHble MeToabl cenekumu. MaccoBblii U MHAMBMAYA/IbHLIM OTOOPbLI B CENeKuUn
pacTeHMn K XKMBOTHbIX. OuUeHKa 3KcTepbepa. BANM3KOPOACTBEHHOE CKpelmnBaHWE — UHOPUAWHT.
Yncraa AnHma. CKpelmBaHue YUCTbiXx ANMHUA. TeTeposunc, mam rmbpuaHaa cuna. HepoactseHHoe
CKpelwmBaHue — ayTbpuanHr. OToanéHHan rmbpuansauma n eé ycnexm. ICKycCTBEHHbI MyTareHes u
nony4yeHMe NOAMNAOMA0B. [LOCTUNKEHMA CENEKLMN PACTEHMN, ) KUBOTHbIX M MUKPOOPraHNM3MOB.

buoTexHoNOrMA Kak OTpacib nNpou3BoAacTBa. [eHHaA WHXeHepuA. 3Tanbl  CO34aHMA
pekoMbuHaHTHOM [HK 1 TpaHCreHHbIX opraHnM3MoB. KneTouHas nHKeHepua. KneTouHble KynbTypbl.
MMUKpOKNOHaNbHOE pPa3sMHOXeHune pacTeHun. KnoHuposaHue BbICOKONPOAYKTUBHbIX
CeNbCKOX03ANCTBEHHbIX OPraHNM3MOB. IKONOrMYECKMNE U ITUYEeCKUe npobnembl. TMO — reHeTUYeCKn
MoandULNPOBAHHbIE OPraHNU3Mbl.

Nab6opaTopHble U NpakTUYecKue paboTbli:

IKcKkypcua «OCHOBHblE METOAbl W OOCTUMEHWUA CENEKUUM PaCTEHUIM W XKMBOTHbIX (Ha
CENEeKLUMOHHYI0 CTaHUMIO, MNEMEHHYI0 ¢Gepmy, COPTOMUCNbLITAaTEe/IbHbIM YYacTOK, B TeNJIMYHOE
X0354CTBO, N1abopaToOpPMIO arpOyHUBEPCUTETA UM HAYYHOTO LEHTPaA)».

Tema 1. 3BoNOULMOHHAA Buonorua.
MpeAnocblIKM BO3HUKHOBEHWSA 3BOJIIOLMOHHON TEOPUMN. DBONIOLMOHHAA TEOPUA N e€ MeCTo B
6uonorun. BanaHve 3BoNOLMOHHON TEOPUM Ha Pa3BUTME BUONOTMN U APYTUX HaYK.
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CeuaeTenbcTBa 3B0O/IOUMU. [TaneoHTONOrMYECKME: NOC/IeA0BATEIbHOCTL NOABAEHUA BUAOB B
NaneoHTONIOTMYECKOM NeTonucK, nepexoaHolie popmbl. Broreorpadumyeckne: cxonCTso U pasnmuune
dayH 1 p1op maTeprKoB 1 OCTPOBOB.

dmbpuonoruyeckme: CxoAacTBa W pasnnuma 3SMOPUOHOB pPasHbiX BMAOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKME:  TOMOJIOTUYHbIE, aHA/IOfTUYHble, pPYyAMMEHTapHble  OpraHbl,
aTaBM3mbl. MoneKkynapHoO-b6MOXMMMYECKME: CXOACTBO MEXaHU3MOB HaCcNeACTBEHHOCTU U OCHOBHbIX
MeTaboIMYeCcKnx NyTen y BCex OpraHM3mMoB.

SBonoUMOHHAA Teopua Y. JapsuHa. MNpeanocbisIKM BO3HUKHOBEHUA AapBUHM3MA. [BUKyLmne
CW/bl 3BOMIOUMKN BMAOB NO [JapBuHY (M3ObITOYHOE PAa3MHOMKEHWE MPU OrPaHUYEHHOCTU PECYPCOB,
HeonpeaenéHHasa U3MeHYMBOCTb, bopbba 3a cylLecTBoBaHME, ECTECTBEHHbIN 0THOP).

CuHTeTMyeckas Teopusa asosoummn (CTI) 1 e€ OCHOBHbIE MONOXKEHMA.

Mukpoasontoums. Monynaumns Kak eaMHMLa BUAA U SBONOLUN.

Osvxkywme cunbl (bakTopbl) 3BonwOUMM BUMAOB B npupoge. MyTauMoHHbIA npouecc u
KOMBUHATUBHAA M3MEHUYMBOCTb. [ToNyNALMOHHbIE BOMHbI M gpelid reHoB. M3o0nauma n murpaums.

EcTecTBeHHbI 0TOOP — Hanpasaatowmin pakTop asoaoLUnn. Popmbl ecTecTBEHHOro oTbopa.

MpucnocobneHHOCTb OPraHM3MOB KaK pesyabTaT 3asoatounun. MNpumepsl npucnocobneHnn y
opraHnamoBs. Apomopdo3bl M MANO-aZanTaLMu.

Bua u BuaoobpasosaHue. Kputepum Buaa. OcHoBHble ¢opmbl  BUA00OPaA30BaAHUA:
reorpaduyeckoe, 3KoN0rnyecKoe.

MakKpoasontoumnsa. Popmbl  3BONOUMK:  PUNETUYECKARA, AOMBEPreHTHas, KOHBEPreHTHas,
napannenbHaa. HeobpaTMMocTb 3BONOLMN.

MpouncxoxaeHne oT HecneumannmsnmpoBaHHbIX NpeakoBs. Mporpeccupylowan cneunanmsayms.
ApanTuBHas paguaums.

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

NabopatopHasa pabota Ne 2. «OnucaHue npucnocobNeHHOCTU opraHnsama wu eé
OTHOCUTE/NIbHOIO XapaKTepan.

Tema 2. BOSHMKHOBEHME U pa3BUTUE XKU3HU Ha 3emne.

[JoHayyHble NpeacTaBNeHUA O 3aPOXKAEHUM KU3HM. HayuyHble rMnotesbl BO3HUMKHOBEHMA
XM3HM Ha 3emne: abuoreHes WM MaHCNepMuA. XMmMMYecKkaa 3BonOUMA. ABMOreHHbIM CUHTe3
OpraHMYeCcKMX BELLECTB M3 HEOPraHUYeCKMX. IKCNEepMMEHTa/IbHOe MOATBEPMKAEHUE XMMUYECKOM
sBo/touMnN. HayanbHble 3Tanbl Guonormyeckon ssonwoumn. fmnotesa PHK-mupa. PopmuposaHume
MeMBpaHHbIX CTPYKTYP M BO3HWMKHOBEHWE MPOTOKAETKU. [lepBble KAETKM W UX 3IBONHOLMUA.
dopmuMpoBaHME OCHOBHbIX FPYMM }KMUBbIX OPraHM3MOB.

Pa3BuTME KM3HM Ha 3emne Mo apam U nepuogam. Katapxen. ApxeicKkaa U npoTepo3omncKas
apbl. MNaneosolickan 3pa M eé nepmoabl: KEMOPUNCKUIN, OPAOBUKCKUIN, CUNYPUNCKUIM, LEBOHCKUIA,
KaMeHHOYTrO/1bHbIN, NEPMCKUN.

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

KaltHo30MCKan apa 1 eé nepmnoapbl: NaneoreHoBbIN, HEOTeHOBbIN, aHTPOMOreHOBbIN.

XapaKTepucTUKa KAMmata W reosornyecknx npoueccoB. OCHOBHble 3Tanbl 3BOAOLMM
PacTUTENbHOTO U }KMBOTHOTO MMUpPa. Apomopd0o3bl Y PaCTEHUIN U KUBOTHbIX. [ToABNeHMe, pacLuBeT U
BbIMMPaAHWE FPynmn MBbIX OPraHM3MOB.

Cuctema OpraHMYecKoro Mupa KaKk oTpakeHue 3Boatoumu. OCHOBHble cUCTeMaTU4ecKue
rpynnbl OPraHU3MoB.

3BontouMA YenoBeKa. AHTPOMNOOrMA Kak HayKa. PasBuTue npeacTtaBneHU O NPOUCXOKAEHUN
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yenoseka. MeTtoapbl M3yyeHWA aHTponoreHesa. CxoacTBa WM pPasNMUMA YeNOBEKA M YKMUBOTHDIX.
CuctemaTmyeckoe NoIoXKeHMe YenoBekKa.

Avxkywme cunbl (bakTopbl) aHTponoreHesa. HacneacTBeHHas MU3MEHYMBOCTb M €CTECTBEHHDbI
oT60p. ObwecTBEHHbIM 06pa3 }KU3HWU, N3TOTOBAEHME OPYAUIA TPYAA, MblUAEHUE, PeYb.

OcHoOBHble CTaAnKM U BETBU 3BONIOLLMM YeN0BEKa: aBCTpanonuTekun, Yenosek ymenbiii, YHenosek
npPAMoXoaaLLnii, YenoBek HeaHAEPTaNbCKMIA, YenoBeK pa3ymMHblii. Haxo4KM MCKONaeMbIX OCTATKOB,
BpeMs cyLLecTBoBaHMA, 061acTb pacnpocTpaHeHns, 06bEM ronoBHOro Mo3sra, 06pas *KUsHu, opyaus.

Yenoseyeckne pacbl. OcHOBHble 6O/blUME pacbl: eBponeouaHas (espasuiickan), Herpo-
aBCTpasonaHas (3kBaTOpManbHas), MOHro/IonaHan (asnaTtcko-amepuKaHcKas). YepThbl
NPUCNOCOHBNEHHOCTM NpeacTaBUTENEN YENOBEYECKMX pac K YCI0BMAM CyLLeCTBOBAHWUA. EQMHCTBO
yenoseyeckux pac. Kputuka pacmsma.

NabopaTtopHblie U NnpakTUYeckue paboTbl:

MpakTnyeckaa pabota N2 1. «M3yyeHMe MCKOMaeMbIX OCTAaTKOB PaCTEHUM U KUBOTHbLIX B
KONNEKLMAX».

DKCKypCcUA «IBOJIIOLUMA OPraHMYeckoro Mupa Ha 3emne» (B eCTeCTBEHHO-Hay4YHbIM WK
KpaeBea4vyeckuii mysen).

Tema 3. OpraHM3mbl U OKpYXKaloLan cpeaa.

JKoN0rMA KaKk HayKa. 3a4auun 1 pasgensl akonormn. MeTtogbl 3KONOTMYECKUX UCCef0BaAHUNA.
3KoN0rM4yeckoe MMpPOBO33pEHME COBPEMEHHOIO YeN0BEKa.

Cpeapbl obuTaHuA OPraHNU3MoB: BOAHaA, Ha3eMHO-BO34yLLHas, NOYBEHHaA,
BHYTPMOpPraHM3MeHHas.

JKkonornyeckne daktopbl. Knaccudurkauma askonormyeckux ¢GakTopos: abuoTuyeckue,
H6MOTUYECKME M aHTPONOreHHble. [lecTBME IKONOrMYeCcKMX GaKTOPOB HA OPraHM3Mbl.

AburoTtunyeckmne paKTopbl: CBET, TeMMNepaTypa, BAAKHOCTb. PoTonepmoamnsm. NMpucnocobneHuns
OpPraHM3MOB K AeNCTBMI0 abMoTUYEeCKNX GaKTopoB. bronornyeckme puTmbl.

BuoTtnyeckme ¢aktopbl. Buabl 6MOTUYECKMX B3aMMOAENCTBUN: KOHKYPEHUMA, XULLHUYECTBO,
cumburos u ero ¢dopmbl. MapasnTmsam, Koonepaums, MyTyanmsm, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxnebHMyecTBO). AMEHCanu3M, HeuTpanmM3am. 3HayeHue OMOTMYECKMX B3aMMOAENCTBUI Ans
CYLLECTBOBAHWUA OPraHM3MOB B NPUPOAHbIX COObLLEeCcTBaXx.

JKoNOrMYeckne  XapaKTepuCTMKM  nonynsumu. OCHOBHble  MOKasaTenu  NonynAauuu:
YUCNIEHHOCTb, NNOTHOCTb, POMKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTPaLMA. [IMHAMMKA YNCIEHHOCTH
nonynsunmn n eé perynaums.

NabopaTopHble U NpaKTUYecKue paborbi:

NabopaTtopHan pabota Ne 3. «Mopdonormyeckme ocobeHHOCTU pacTEHUI M3 pPasHbIX MecT
obutaHus».

Tema 4. CoobuiecTBa U IKONOrMYECKUE CUCTEMDI.

CoobuecTtBo opraHM3amoB — 6uoueHo3. CTpyKTypbl B1oLeHo3a: BUA0Ban, NPOCTPAHCTBEHHaSA,
Tpoduyeckan (nuwesas). Bugbl-gomuHaHTbl. CBA3M B BUoLeHose.

JKonornyeckne cuctembl (akocuctembl). [MoHATME 06 3Kocucteme UM bBuoreougeHose.
®PyHKUMOHaNbHbIE KOMMNOHEHTbI 3KOCUCTEMbI: NPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyrosopoT
BELLECTB U MOTOK SHEPTUMN B 3KocucTeme. Tpoduyeckune (NULLEBbIE) YPOBHMU IKOCUCTEMDI. MNULLEBblE
uenn n cetn. OCHOBHble MOKasaTeNn 3KocucTeMbl: buomacca, nNpoayKuMA. DKONOrMyeckue
nMpammabl: NPOAYKUMM, UYUCNEHHOCTM, 6buomaccebl. CBOWMCTBA 3KOCUCTEM: YCTOMYMBOCTD,
camoperynauusa, passutue. Cykueccus.
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MpupoaHble 3KOCUCTEMbI. JKOCUCTEMbI 03Ep M peK. IKoCUCTEMA XBOWMHOIO WM
LWMPOKOZIMCTBEHHOTO /leca.

AHTpOMNOreHHble 3KocucTeMbl. ArpoakocucTembl. Ypboskocuctembl. buonormuyeckoe w
XO3ANCTBEHHOE 3HAYeHMe arpoaKocucTem n ypboakocmcTem.

BuopasHoobpasmne Kak ¢akTop ycTOMYMBOCTM 3KocucTem. CoxpaHeHue 6MONorMyeckoro
pa3Hoobpasua Ha 3emne.

YyeHune B. U. BepHagckoro o 6uocoepe. MpaHULbl, cOCTaB U CTPyKTypa 6uocdepbl. HKusoe
BewecTBo 1 ero ¢pyHKumn. OcobeHHocTn brnocdepbl Kak rnobanbHOM aKocuctembl. AMHamuyeckoe
paBHoBecue 1 obpaTHas cBa3b B buocdepe.

KpyroBopoTbl BewecTB M OMOreoxMMMYeckne LUUKAbI 31eMeHTOB (yrnepoga, asoTa).
3oHanbHoOCcTb 6BUocdepbl. OCHOBHbIE BUOMbI CyLLN.

YenoseyectBo B 6uochepe 3emnn. AHTponoreHHble M3meHeHua B buocdepe. MobanbHble
3KoN0rnyeckne npobaemol.

CocyuwiectBoBaHMe npupoapl M 4yenoseyectBa. CoxpaHeHne bmopasHoOoObOpasmnsa Kak OCHOBA
yctonumBoctn b6uocdepbl. OCHOBa pauUMOHANbHOTO YMNPaBAEHMA MPUPOAHBIMU PECcYypcamm U KX
ncnosb3oBaHue. JOoCTUKeHUA BMONOrMKN N OXpaHa NPUPOAbI.
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2.3 TemaTunueckoe nnaHuposaHue 39 yacos

Ne nn HanmeHoBaHWe pa3aenos M TeM NPoOrpammbl Konunuyectso SneKkTpoHHble (umMdposble) obpasoBaTeNibHble
4acos pecypcbl
Bcero
1 Brnonorua Kak Hayka 1 [[BubnnoTeka LOK
https: m.edsoo.ru 7f41c292]]
5 "u1Bble CUCTEMbBI U X OpraHM3auma 1 [[BubnnoTeka LLOK
https: m.edsoo.ru 7f41c292]]
3 XMMUYECKUI COCTaB U CTPOEHMUE KNIETKMU 1 [[BubnnoTeka LLOK
https: m.edsoo.ru 7f41c292]]
4 *Kn3HeJeATeIbHOCTb KNEeTKK 6 [[Bubnnoteka LLOK
https: m.edsoo.ru 7f41c292]]
5 PasmHoXKeHne n nHamneuayaabHoe pa3BuTMe OpraHM3ImMoB 1 [[Bubnunoteka LLOK
https: m.edsoo.ru 7f41c292]]
6 HacnencrBeHHOCTb M U3MEHUYMBOCTb OPraHM3MOB 5 [[Bubnunoteka LLOK
https: m.edsoo.ru 7f41c292]]
7 Cenekuua opraHmamoB. OcHOBbI BMOTEXHOOTUN 1 [[BubnnoTeka LLOK
https: m.edsoo.ru 7f41c292]]
9 2BOJIIOUMOHHaA buonorus 5 [[BubnnoTeka LOK
https: m.edsoo.ni 7f41cc74]]
10 Bo3HMKHOBEHME U pa3BUTUE }KU3HU Ha 3emsie 5 [[BubnnoTeka LOK
https: m.edsoo.ni 7f41cc74]]
11 OpraHM3mbl M OKpYyXKatowas cpeaa 3 [[Bubnnoteka LLOK
https: m.edsoo.ni 7f41cc74]]
12 CoobLecTsa 1 3KONOrMYEeCcKMe CUCTEMbI 7 [[Bubnnoteka LLOK
https: m.edsoo.ni 7f41cc74]]
13 KoHTponbHan paboTta/3ayeTt/nostopeHue 1/1/1
OBLLUEE KO/TMYECTBO YACOB MO NPOrPAMME 39
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2.4 MoypouHoe nnaHupoBaHue

Tema ypoka KonnuecTso yacos dopmupyemMble KOMNETEHLMH
Ne n/n
Bcero
1 buonorua B cucteme Hayk. MeToabl MO3HAHUA *KUBOW NPUPOLbI. 1
MpaKkTnyeckasa pabota «Mcnonb3oBaHMe pa3INYHbIX METOL0B Ok 10
npw U3y4yeHUn 6MONOTrNYECKNX 06 BEKTOBY
2 brnonornyeckne cnctemol, NPoLECChl N UX N3yveHue 1 Ok 10
XMMUYECKUI cOCTaB KNeTKN. Boga n mmHepanbHble Conu.
3 benku. Coctas u ctpoeHue 6enkos. PepmeHTbl — 1 Ok 10
Guonornyeckme KatanmsaTopsi.
Yrnesogpbl. /iunnabl. HyKNenHoBble KUCNOTbI.
4 UcTtopna n metoabl N3yvyeHMa KNeTKU. KneToyHaa TeopuA. 1 Ok 10
KneTka Kak uenocTHas MBAA cuctema.
5 CTpoeHMe 3yKapMoTUYECKON KNeTKK. JlabopaTopHas paboTa 1 Ok 10
«M3yyeHne CTPOEHMNA KNETOK pacTeHUM, XKUBOTHbIX, TPUOOB 1
HGaKkTepuii Noa MMKPOCKONOM Ha roTOBbIX MMKpONpenapaTtax u ux
onucaHue»
6 ObmeH BellecTs Uan metTabonnsm. PoTocuHTE3. XEMOCUHTES. 1 Ok 10
DHepreTMYecKknin obmeH.
7 BruocuHTes benka. Peakumsa maTpUYHOro cuHTesa. TpaHcauua — 1 Ok 10
buocnHTes benka.
8 HekneTtouHble GOpMbl }KU3HU — BUPYChHI. 1
Ok 10
9 dopMbl pa3MHOXKeHUA opraHnamos. Meios. 1 Ok 10
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10 O6pa3oBaHKe U Pa3BUTME NOJIOBLIX KNeToK. OnnoaoTsopeHune. 1 Ok 10
TabopaTopHana paboTa «M3yyeHue CTpOeHMA NOIOBbIX KNETOK
Ha roTOBbIX MUKpOMpenapaTax»

11 NHanBuayanbHoe pa3BuTUeE OpraHM3moB. [eHeTMKa — HayKa o 1 Ok 10
HacneACTBEHHOCTU U U3MEHUYMBOCTW.

12 3aKOHOMEpPHOCTM Hac/ef0BaHUA NpM3HaKoB. MoHormMbpHAHOE 1 Ok 10
cKpelwmBaHue. OurnbpuaHoe ckpewmBaHme. 3aKoH
HEe3aBUCMMOTrO Hacnen0BaHUA NPU3HAKOB.

13 CuenneHHoOe HacnefoBaHMe NPU3HAKOB. NeHeTMKa nona. 1 Ok 10
HacnepoBaHuMe NpU3HAKOB, CLUEMEHHbIX C NOJ0OM.

14 M3meHumBOCTb. HeHacneacTBeHHasAs U3MEHYMBOCTD. 1 Ok 10
NMabopaTtopHasn paboTta UN3yueHne moanduKauMoHHOM
N3MEHYMBOCTU, NOCTPOEHME BAPMALLMOHHOIO paaa U
BAapPWALMOHHOWM KPUBOMN»

15 HacneacrBeHHasaA U3SMEHYMBOCTL. [eHeTMKa YesioBeKa 1 Ok 10

16 KoHTposibHas paborta 3a 1 nonyroaue. 1 Ok 10

17 CeneKkuma KaKk HayKa u npouecc. MeTtoabl U AOCTUXKEHMA MNpodeccnoHanbHO-opUEHTUPOBAHHOE Ok 10
CeneKkUnmn pacTeHn 1 XMBOTHbIX. BMOTEXHONOIMA Kak oTpac/b cogeprkaHue:
npou3BoacCTBa. 1

18 SBOAOUMA N MeToabl eé usydeHna. Uctopma pasButma 1 Ok 10
npeacTas/ieHNN 06 3BONOLUMN.

19 MHKpoasoatouua. lNMonynauna Kak snemeHTapHasa eguHuMLa Bmaa 1 Ok 10

n aBontounn. JlabopaTtopHasn pabota Ne 1 «CpaBHeHMe BUA0B NO

MOPPONOrMYECKOMY KPUTEPUION.
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20 [BuXKYLLME cUbl (3neMeHTapHble GaKTopbl) 3BO/OLMUN. Ok 10
EcTectBeHHbI 0T6OP 1 ero popmbl.
21 Pe3ynbTaTbl 3BONOLUKU: NPUCNOCOBNEHHOCTb OPraHU3MOB U Ok 10
BnaoobpasoBaHue. JlabopatopHana pabota «OnucaHue
NPUCNOCOHBNEHHOCTM OPraHM3Ma U €€ OTHOCUTENIbHOTO
XapakTepa»
22 HanpasneHua n nytM makpoasoatounm. HeobpatumocTb Ok 10
9BOIIOLMN.
23 UcTopuaA KMU3HM Ha 3emne n meTogbl €€ nsyyeHua. f'mnortessol Ok 10
NPOUCXOXKAEHMA XKM3HM Ha 3emne.
24 PasBuTMe XKnM3HU Ha 3emsie No apam U Nepmoaam. Ok 10
25 OCHOBHbIE 3Tanbl 3BOOLUN PACTUTENBHOIO U }XUBOTHOIO MMpa. Ok 10
MpakTuyeckas pabota No «M3yyeHne nckonaembix
OCTAaTKOB PACTEHWUM U KMBOTHbIX B KONNEKLMAXY
26 9BoNtOLMA YenoBeKa (aHTponoreHes).BuKyLune cubl
AKTOpbI) aHTpONoreHesa.
(dbakTOpbI) aHTP Ok 10
27 OCHOBHble CTaanmn 3BOMIOLMKN YeNnoBeKa. Yenoseyeckume pacbl 1 Ok 10
npuMpogHble aganTalnm YenoBeKa.
28 DKonorna Kak Hayka. Cpeabl 06UTaHWUA M IKONOTMYECKUue Ok 10

baKTopbI.
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29 MpodeccmoHanbHO-OpMEHTUPOBAHHOE Ok 10
AbunoTtunyeckune paktopbl. JlTabopatopHan pabota Ne pod co,u,epmaime' P
«Mopdonormyeckme ocobeHHOCTU PacTEHUIN U3 PasHbIX MeCT 1 '
obuTaHUsY.
30 BroTnueckmne pakTopbl. IKONOTNMYECKNE XaPaAKTEPUCTUKK 1 Ok 10
nonynauuu.
31 CoobuiecTBa opraHnM3aMoB — 6MOLEHO3. IKoNornYecKkme 1 Ok 10
cucTeMbl (3KocucTembl).
32 CoobuiecTBa opraHnM3aMoB — 6MOLEHO3. IKoNornYecKkme 1 Ok 10
cucTeMbl (3KocucTembl).
33 MpupogHble sKocncTembl. AHTPOMNOreHHbIE SKOCUCTEMDbI. 1 Ok 10
34 bruocdepa — rnobanbHada skocuctema 3emnu. 1 Ok 10
35 3aKOHOMEPHOCTM cyLLLecTBOBaHUA bruocdepbl. 1 Ok 10
36 YenoseyectBo B 6uochepe 3emnun. MpodeccmoHanbHO-OpPUEHTUPOBAHHOE Ok 10

cofepaHue:
1
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37 CocyLwiecTBoBaHWe NpMpoabl U YenoBeYvecTBa. Ok 10
38 MNoBTOpeHMe NponageHHOro matepuana. [oaroToBKa K 3a4eTy. Ok 10
39 NnddepeHunpoBaHHbI 3a4eT. Ok 10

OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME

39
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3.YC/10BUA PEAZIU3ALIUM YYEBHOW OUCLUNIUHBI.

3.1. TpeboBaHUA K MaTepuaNbHO-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.

JTabopaTtopus, ocHalleHHas 06opyaoBaHMEM NPO NPOBeAEeHUA 3aHATUIN: MUKPOCKOMbI, CEKYHAOMED,
TOHOMeTp, nabopaTopHaa nocyda rMNepTOHMYECKUI PacTBOp X/iopuaa HaTpuA, PacTBOp MNepeKkucu
BOAOPOAA, PacTBOP Moaa, FMMULEPUH, KNYyOHM KapTodena, NUcT anoaen, naoabl pAbuHbl.

B uenax peanusaumMm KOMMETEHTHOCTHOrO MNOAX0Aa, MNPeAyCMOTPEHO  MCMO/Ab30BaHWE B
06pa3oBaTe/IbHOM NPOLLECCE aKTUBHbIX U UHTEPAKTUBHBIX POPM NPOBEAEHMUA 3aHATUN (KOMMbBIOTEPHbIX
CUMYNALMIA, AeNOBbIX U PONEBbIX UrP, pa3bopa KOHKPETHbIX CUTYaLUii, NCUXONOTUYECKUX U UHbIX
TPEHUHIOB, rPYNMNOBbIX AUCKYCCUIi) B COYETAHMM C BHEAYAUTOPHOM paboTol ana GopMMPOBaAHUA U
pPa3BUTMA 06LWMX M NPOPECCUOHANBbHbIX KOMMETEHLMI 06YyYaloLWMXCA.

B npouecce BbINOAHEHMA oObyYarOWMMUCA NAabBOPATOPHbLIX W MPAKTUYECKUX 3AHATUN,
BK/IOYAIOTCA 334aHMA C UCNO/Ib30BaHMEM NEPCOHA/IbHbIX KOMMbIOTEPOB.

3.2. UHpopmaumnoHHOe obecneyeHne obyuyeHun

OCHOBHbIE UCTOYHMUKMN:
MaceuHuk B. B. Buonorua. 10 knacc: yyebHuK. - 5 - e. u3a. - M .: MpocseuieHne, 2023. - 223
c. (15-2023)
MaceuHuk B. B. Buonorua. 11 knacc: yuebHuk. - 5 - e. u3a. - M .: MpocseuwieHne, 2023. - 272
c. (15-2023)

3.3 OpraHm3auma o6pa3oBaTeNIbHOro NpPoLecca Ha 3aHATUAX No yyebHOI agucumnanHe
Peanusayus socnumamesnbHbiX acnekmos 8 npouyecce y4ebHbix 3aHAMul
Ha 3aHATMAX MCNONb3YIOTCA BOCNUTATENIbHbIE BO3MOXHOCTU COAEPHKAHUA y4eOHOM AUCLUNANHDI

yepes co3gaHne 6AaronpuUATHbIX YCI0BUIN Ans npuobpeteHns obydaowmmmca onbiTa OCyLLEeCcTBAEHMA
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 AeATEeNbHOCTU; ONbIT BeAEHMA 34,0POBOrO
o0bpa3sa *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 MHTEPAKTUBHbIX POPM NpoBEAEHMA 3aHATUM (KOMNBIOTEPHbIX
CUMYNALNKN, OENOBbIX U PONEBbIX Urp, pasbopa KOHKPETHbIX CUTyauuid, NMCUXONOTUYECKUX U UHbIX
TPEHWHIOB, TPYNMOBbIX AUCKYCCUI) ana GOPMMPOBAHMUA U PasBUTUA O6LLMX M NPOdECCMOHANbHbIX
KomneTeHLMn obyyaroLmxcs.
3.4. OcobeHHOCTM peanunsaumm nporpammol ¢ npumeHeHmem 0T u 30

B ocobbix cnyyaax (KapaHTWMH, aKTUPOBaHHblE AHW W Ap.), BO3MOXHA OpraHusaumsa yy4ebHoro
npouecca B ¢dopme AUCTAaHUMOHHOrO 0b6yyeHuA (31eKTpOHHOe obyvyeHMe W  AUCTaHLUMOHHblE
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obpasoBaTenbHble TexHonoruu). [log 3NEKTPOHHbIM OOyYeHMEM MOHMMaEeTCcA OpraHusaums
obpa3oBaTesibHOM AeATeNbHOCTU C NPUMEHEHNEM codeprKallenca B 6a3ax AaHHbIX U UCNOJib3yeMoi
npu peanusauum obpasoBaTesibHbIX nporpamm uHPopmaumum n obecneymBatowymx ee 06paboTky
MHPOPMALMOHHBLIX  TEXHOJIOTUMN, TEXHUYECKUX cpencTs, a TaKXKe MHPOPMALMOHHO-
TENEKOMMYHUKALUMOHHBIX ceTel, obecneymBarowmx nepegavyy no JUHUAM CBA3SU YKa3aHHOM
nHpopmaumm, B3aumoaencTame obydarLmxca n negarormiyeckmx paboTHMKoB. MNoa ANCTaHUMOHHbIMU
06pasoBaTeNbHbIMM TEXHONOTMAMMW MOHUMAIOTCA 0Opa3oBaTe/NbHble TEXHONOTUM, peanv3yemble B
OCHOBHOM C NPUMeHeHNneM MHPOPMALNOHHO-TENEKOMMYHMKALMOHHbIX CETEN MPU ONOCPeA0BaAHHOM
(Ha paccToaHUM) B3anmogencTBMM 0byYatoLWMXCA 1 NeJarormiyeckmux paboTHMKOB.

OucTaHUMOHHOE 0bOyyeHue, B 3aBMCUMMOCTU OT TEXHUYECKUX BO3MOXKHOCTEM obyyatolmxcs,
NPOBOAMTCA C WMCNONb30BaHWEM TaKMX GOPM MNpPoBeAeHMA 3aHATUI KaK OHJIANH-YPOKW, OHAAMH-
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 obyyatoWwmMxca No0 OCBOEHMIO NPOrPaMMHOro
MmaTepmnan ¢ y4yebHbIMU U OUOAKTUYECKMMUM NOCOBMAMM, MApPLIPYTHbIMKU AUCTaMU. OUCTaHLMOHHOE
obyyeHMe COMPOBOXKAAETCA KOHCY/bTMPOBAHMEM OOyYalOWMXCA U WX poauTenei (3aKOHHbIX
npeacrasutenen) B 10601 AOCTYNHON ANCTAaHLMOHHOM dopme.

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 NPOMEXKYTOUYHAA aTTecTaums NpeaycMmaTpmuBatloT BbiNosiHeHMe paboT (ux yactu) B
TectoBon GOpPME, 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 pesynbraTta
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 coaepKaHue
TEPMUHOB M MNOHATUI: HaYYHbIN
MeTo4, MeToAbl WCCNefO0BaAHUA.
XapaKrepusosaTtb OCHOBHblE
MeToAbl No3HaHuA YKMBOM
npupoAabl: HabnoaeHue,
3KCMEepPUMEHT, onucaHue,
n3mepeHue, Knaccupukaums,

MOZeNnpoBaHue, CTaTUCTUYECKan
06paboTKa AaHHbIX

4)ymeHune NPUMEHSATb MOoJIy4YeHHbIe
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
OKpyKatwLen NnpupoaHon 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 XW3HU 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/IHOYAIOLLLYIO NCEeBAOHaY4YHble 3HAHMA
M3 pa3/IYHbIX NCTOYHUMKOB (cpeAacTBa
MaccoBOW MHPOPMALMKN, HAYYHO-

BocnpousseaeHne  NoayYyeHHbIX
3HaHUN U YMEHWI npu paboTe C
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;

BocnpousseneHne  noayyeHHbIX
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, FPAaMOTHO MCNO/1b30BaTb
NOHATUIMHbBIM annapaTt 6Guonoruu.

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 UCMOJIb3ys MAaTEMATUYECKYHO U CNELNANNINPOBAHHYIO TEPMUHOOTUIO U CUMBOJIUKY;

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

- MOKa3an yMmeHue UANCTPUPOBATb TEOPETUYECKME MOJIOKEHUA KOHKPETHbIMU NPUMeEpPamM,
NPUMEHATb UX B HOBOW CUTYaLMM NPU BbINONHEHUN NPAKTUYECKOTO 3a4aHUSA;

- 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, €CNMU:

- 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;

- [OOnylweHbl OAMH-ABA HeAOYeTa MpM  OCBELLEHMM OCHOBHOFO COAEpPXKAHMA 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» BbiCTaBAsETCA, €CNU:

- HEMOJIHO UM HEMOCNEAO0BATE/IbHO PACKPLITO COAEPKAHME MaTepnana, HO NOKasaHO obliee
NMOHMMaHWEe BONPOCAa M NPOAEMOHCTPUPOBAHbI YMEHMA, AOCTAaTOUHbIE ANA Aa/IbHENLEro yCBOEHMA
NPOrpammHOro matepuana, MMeancb 3aTpyaHEeHMA UAK AONYLLEHDbI OWMOKKN B onpeaeneHnmn NoHATUN,
MCMONb30BaHUM TEPMUHOIOTUKN, YepTerKax W BbIKNAAKAX, WCNpPaBAEHHble MNOCAEe HECKOJIbKUX
HaBOAALLMX BOMPOCOB NpenoaaBaTens;

- CTYAEHT He CnpasBuaCA C NPUMEHEHMEeM TeopuMM B HOBOW CUTyaLMU MNpPU BbINOJHEHWUU
NPaKTUYECKOro 3aZ,aHUA, HO BbINOJIHUA 3a4aHNA 06A3aTeNbHOr0 YPOBHA C/I0XKHOCTU NO AAaHHOW 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 HEMOHUMaHKWe CTyAeHTOM bonbluel nan Hanbonee 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 oueHOK:

- 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 PACCYKAEHWNA HE ABAANOCH CNeLNanbHbIM 0O BEKTOM NPOBEPKU);

- 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:

- JONYLEHbl CyLWeCcTBEHHble OWMOKKM, NOKa3aBLIMe, YTO CTYAEHT He BnaseeT ob6sa3aTeNbHbIMU
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 caeayrwme KpUTePUn 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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