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1.NACNOPT NPOrPAMMDI.
0A 01.07 «<bnonorna»
1.1. O6nacTb NpuMmeHeHUA NPOrpamMmmbil
Pabouas nporpamma yyebHOM AnCUNNANHBI «BUonornsa» ABAAETCA YacTbio OCHOBHOM
npodeccnoHanbHOM 06pasoBaTeNbHOM Nporpammel B cooteeTctemmn ¢ PrOC no cneunanbHOCTH
51.02.01 «HapogHoe xyaoxecTBeHHOe TBOPYECTBO»

1.2. MecTo gucumnamHbl B cTpykType MMCC3
MpegmeT aBAAeTCA YacTbio 0buieobpasoBaTeibHOro yyebHoro umkna (04.00)

1.3 Llean n 3aaaum yuebHoit gucumnamnHbl— TpeboBaHUA K pe3yibTaTaM 0CBOeHUA yuyebHowm
dopmupyembie KOMNeTeHLUH

LUenb: popmmpoBaHue y CTYAEHTOB NPeACTABNEHUA O CTPYKTYPHO-PYHKUMOHANIbHOM OpraHM3aumm
YKMBbIX CUCTEM PA3HOrO PaHra Kak OCHOBbI NPUHATUA peLleHn B OTHOWEHUM OBBEKTOB KUBOM
NpUpPoabl U B NPOU3BOACTBEHHbIX CUTYyaLUAX.

3apgauu:

1.CoopmunpoBaTb NOHWMAHWE CTPOEHMA, MHOroobpasma u 0cobeHHOCTEN KMBbIX OPraHU3MOB
Pa3HOro ypPOBHA OPraHU3aLMm, 3aKOHOMEPHOCTEN NPOTEKAHMA BUONOTMYECKUX MPOLLECCOB U ABNEHUM
B OKpY’Kalollel cpege, LeNOCTHON HAYYHOM KapTMHbI MMPA, B3aMMOCBA3M M B3aMMO3aBUCUMMOCTHU
€CTECTBEHHbIX HayK.

2. Pa3BuMBaTb YMeHWe ONpPeaenATb XuBble OOBLEKTbI B Npupoge, NPoBOAUTb HabaoaeHWe 3a
9KOCUCTEMAMWU O/1A BbISIBIEHUA €CTECTBEHHbIX M QHTPOMOrEHHbIX U3MEHEHWUWN, MHTEPNPETUPOBaATb
pe3ynbTaTbl HAbAOAEHWN.

3.CdopmmpoBaTb HaABbIKM MPOBEAEHMA NPOCTENWMX OUONOrMYECKUX  IKCMEPEMEHTANbHbIX
nccnenoBaHui ¢ cobnogeHnem npasma bezonacHoro obpalleHna c o6bekTamm n 0b6opyao0BaHUEM.
4.Pa3BMBaTb YMEHMUA MUCMOAb30BaTb WMHPOPMaUMIO OMONOTMYECKOrO XapakTepa W3 pPas/IMYHbIX
MCTOYHMKOB

5. ChopmmnpoBaTb yMeHUA NPOrHO3MpPOBaTb NOCNEACTBUA CBOEWN AEATE/NIbHOCTM MO OTHOLIEHMUIO K
OKpy»Katowen cpeae, cobcTBeHHOMY 340p0BbI0, 060CHOBbLIBaTb M COBNOAATL Mepbl MPOPUNAKTUKN
MO OTHOLEHMIO K COBCTBEHHOMY 340POBbIHO.

6. CpopmmpoBaTb NOHMMaHME 3HAYMMOCTN BUOSTIOTMYECKOM HAYKU U TEXHONOTUIN B MPAKTUYECKOM
AeATEeNbHOCTU Ye/I0BEKA, PAa3BUTUN COBPEMEHHbBIX TEXHONOTMIA U arpOBUOTEXHONOMUNA.

JIMNMHOCTHDIE PE3Y/IbTATbI

B CTpyKType AMYHOCTHbIX pe3ynbTaToB OCBOeHWA npeameta «buonorua» BblaeneHbl
cnegyroume CoCTaBAsIOLULME: OCO3HAHME 00YYaOLMMMCA POCCUIMCKOM rpaXKAaHCKOM MAEHTUYHOCTN —
FOTOBHOCTM K CaMOPa3BUTUIO, CAMOCTOSATENbLHOCTM M CaMOOMNpPeAesIeHUIO, Hanume MOTUBALMMK K
obyyeHuto bronornn, ueneHanpasieHHOe Pa3BUTUE BHYTPEHHUX YOEXAEHUA IMYHOCTU Ha OCHOBE
KNtOYEBbIX LLEHHOCTEN U UCTOPUYECKMX TPAAMLMIA pa3BUTUA BUONOTMYECKOrO 3HAHMA, TOTOBHOCTb U
CnocobHOCTb 0byyatoWMXCA PYKOBOACTBOBATLCA B CBOEW AEATE/IbHOCTU LLeHHOCTHO-CMbIC/IOBbIMU
YCTaHOBKaMM, MPUCYLLMMKU cucTeme 6Guonornyeckoro o6pasoBaHMA, HaMuMe 3SKOI0rMYecKoro
NPaBOCO3HaHMA, CNOCOBHOCTU CTaBUTb LLeIN U CTPOUTb KU3HEHHbIE MJIaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMA NpegmeTa «bnonorua» AocTMratoTca B eANHCTBE y4ebHoM
M BOCMWUTATE/IbHOW  [EeATENbHOCTM B COOTBETCTBUM C  TPAAULMOHHBIMU  POCCUNCKUMMU
COLMOKYNbTYPHbIMW, WUCTOPUYECKUMMU U [AYXOBHO-HPABCTBEHHLIMU LEHHOCTAMM, MNPUHATBIMU B

obliecTse npaBuMnamMmuM U HOpPMaMu MOBeAEHUA W CNoCcOBCTBYHOT MpoLeccam CamMomno3HaHuA,
11



CaMOBOCMNUTAaHMA W CaMOpPa3BUTUA, PA3BUTMA BHYTPEHHEN MNO3ULMKU INYHOCTU, NaTPUOTU3MA,
YBA)KEHMA K 3aKOHY M MpPaBOMOPAAKY, YENOBEKY Tpyda M CTapwemy MOKOJEHWUIO, B3aUMHOIo
yBaXKeHusA, 6eperKHOro OTHOLWEHMA K KyJIbTYPHOMY HAac/leamio U TPAAULMAM MHOTOHALMOHANbHOIO
Hapogaa Poccuiickon deaepaumm, Npupoae 1 OKpy»Katowen cpeae.

JInyHOCTHbIE pe3ynbTaTbl OCBOEHMA yyebHoro npeameTta «buonorva» AOMKHbI OTpaXKaTb
FrOTOBHOCTb M CNOCOOGHOCTb O06YyYalOLWMXCA PYKOBOACTBOBATLCA CHOPMUPOBAHHON BHYTPEHHEN
nosnumen NMYHOCTU, CUCTEMOM LLEHHOCTHbIX OPWEHTaUMN, NO3UTUBHbLIX BHYTPEHHUX YOEeXOeHUN,
COOTBETCTBYIOLMX TPAANLMOHHBIM LEHHOCTAM POCCUMCKOro obLLecTBa, pacluMpeHne *HKU3HEHHOTO
onbiTa M ONbiTa AEATENIbHOCTM B MPOLECCE Peann3aLmm OCHOBHbIX HAaNpPaBAEHUN BOCMUTATE/IbHON
AEeATeNbHOCTH, B TOM YMCE B HACTU:

1) rpa*KAaHCKOro BOCNUTAHUA:

chOPMMPOBAHHOCTb FParkAaHCKOM No3nUmMKM obyyatowerocs Kak akTUBHONO M OTBETCTBEHHOIO
Y/ieHa POCCUMCKOro obLLEeCTBa;

OCO3HaHME CBOWUX KOHCTUTYUMOHHbIX MpaB W 06A3aHHOCTEN, YyBa*KeHMEe 3aKoHa MU
NpaBoMNoOpAAKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM AeATeNbHOCTM MPU CO34aHMM y4ebHbIX NMPOEKTOB,
pelweHnmn yyebHbIX U NO3HaBaTeIbHbIX 33434, BbINOJIHEHWUM BMONOrMYECKMX IKCNEPUMEHTOB;

CNoCo6HOCTb onpeaenaTb COBCTBEHHYIO MO3MUUIO MO OTHOLIEHMIO K ABNEHUMAM COBPEMEHHOM
XU3HU U 0OBACHATDL €E;

YMEHME yuynTbiBaTb B CBOUX AEUCTBUAX HEOOXOAMMOCTb KOHCTPYKTMBHOrO B3aMMOZENCTBUA
NoAen ¢ pasHbIMU YOexaAeHUAMM, KYyNbTYPHbIMU LEHHOCTAMW U COLMA/IbHBIM NONOXKEHUEM;

rOTOBHOCTb K COTPYAHMYECTBY B MpoOLEcce COBMECTHOIO BbIMONHEHMA  Y4ebHbIX,
NO3HaBaTe/IbHbIX M UCCNeA0BaATENbCKUX 33434, YBAXKUTENIbHOTO OTHOLLIEHMA K MHEHWUIO OMNMOHEHTOB
npu obcyKaeHMM CNOPHbIX BOMPOCOB BUONOrMYECKOro CoAepKaHuUs;

FOTOBHOCTb K 'YyMaHUTAapPHOW U BONOHTEPCKON AeATeNbHOCTY;

2) NaTPMOTUYECKOro BOCNUTAHUA:

chOPMMPOBAHHOCTb POCCUIMNCKOMN TParKAAHCKON MAEHTUYHOCTM, NAaTPUOTU3MA, YBaXKEHUA K
CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTU nepes PoanHoM, ropaocTu 3a cBOM Kpai, cBoto PoguHy,
CBOWM A3bIK U KyNbTypy, NPOLLNOE N HacToALLEEe MHOTOHALMOHA/IbHOIo Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHWE K NPUPOAHOMY HACNeAMIo U MaMATHUKAM NPUPOAbl, AOCTUKEHUAM
Poccun B HayKe, UCKYCCTBE, CNOPTE, TEXHONOTUAX, TPYAE;

CNOCOBHOCTb OLEHMBATb BKAAA POCCUMCKMX YYEHbIX B CTaHOBAEHWE M pa3BuTUe Buonoruuy,
NOHWUMaHMSA 3Ha4YeHMA BMONOTMM B MO3HAHMM 3aKOHOB NPUPOAbI, B *KU3HW Ye0BEKA M COBPEMEHHOTO
obuecTBa;

naeriHasa ybexXAEHHOCTb, FOTOBHOCTb K C/IYMKEHUIO U 3awuTe OTeyecTBa, OTBETCTBEHHOCTb 3a
ero cyapby;

3) AYXOBHO-HPABCTBEHHOIO BOCNUTaHUA:

0CO3HaHWE AYXOBHbIX LLEHHOCTEN POCCUMCKOro HapoAa;

chOpPMMPOBAHHOCTb HPABCTBEHHOTO CO3HAHMA, 3TUYECKOTO NOBEAEHMS;

CNOCOBHOCTb OLEHMBATb CUTYaUMIO U NPUHMMATb OCO3HaHHblE PELUeHWUs, OPUEHTUPYACL Ha
MOpPa/ibHO-HPaBCTBEHHbIE HOPMbI U LLEHHOCTU;

OCO3HaHWe IMYHOro BKNaAa B NOCTPOEHME YCTOMYMBOro byayuiero;

OTBETCTBEHHOE OTHOLUEHME K CBOMM POAMUTENAM, CO34aHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO
NPUHATUA LLEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUW C TPAANLMAMM HapoaoB Poccuu;

4) 3cTeTUYECKOro BOCNUTAHUA:
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3CTEeTUYECKOe OTHOLWIEHME K MUPY, BKAOYAA 3CTETUKY ObITa, HAay4yHOro WM TEeXHUYECKOro
TBOPYECTBA, CNOPTA, TPYAA, 00LEeCTBEHHbIX OTHOLLEHUN;

NOHMMAHWME 3MOLMOHAIbHOTO BO34AENCTBUSA XKMBOW NPUPOAbI N €€ LLEHHOCTH;

FOTOBHOCTb K CAMOBbIPAXKEHUIO B Pa3HbIX BUAAX MCKYCCTBA, CTPEM/IEHME MPOABMATb KayecTBa
TBOPYECKOM NNYHOCTH;

5) ¢usmueckoro BocnuTaHuMA, GOPMUPOBAHUA KynbTypbl 340POBbA U 3MOLMUOHANIbHOIO
6narononyumsa:

NOHMMaHWE U peanus3aumsa 340pPOBOro U H6esonacHoro obpasa KM3HWU (340pOBOE MUTAHME,
cobnoaeHne TUrMeHUYeckux MpaBua M HOPM, COANAHCMPOBAHHBLIA PEXMM 3aHATUN U OTAbIXA,
perynspHas ¢u3mMyecKas aKTMBHOCTb), bepeXKHOro, OTBETCTBEHHOIO M KOMMNETEHTHOrO OTHOLIEHUSA K
cobcTBeHHOMY GU3NYECKOMY M MCUXMYECKOMY 340PO0BbIO;

NOHMUMAHWE LEeHHOCTU NPaBUA UHANBUAYANIbHOTO U KONNEKTUBHOIO 6e3onacHoro noseAeHmn B
CUTYaUMSAX, YTPOXKAIOLLNX 340POBbIO U ¥KU3HU NHOAEN;

OCO3HaHWEe MOCNeACTBUM W HENnpuATUA BPEAHbIX NpuBbIYEK (ynoTpebneHus ankorons,
HapPKOTMKOB, KYpeHus);

6) TpyA0BOro BOCNUTAHUA:

FOTOBHOCTb K TPYAY, OCO3HAHWE LLeHHOCTM MacTepcTBa, TPyAoNtobue;

FOTOBHOCTb K aKTMBHOM AeATEe/IbHOCTU TEXHONOTMYECKOM U COUMANbHOM HamnpaBAEHHOCTH,
CNOCOBHOCTb UHULMMPOBATb, N1AHUPOBATb M CAMOCTOATE/IbHO BbINO/IHATL TAKYIO AEeATENbHOCTb;

MHTEpeC K pasnnyHbiMm chepam npodeccMoHanbHOM AeATeNbHOCTU, YMeHMe CcoBepLuaTb
0CO3HaHHbIN Bblbop byayLen npodpeccnn U peannsosbiBaTb COOCTBEHHbIE KU3HEHHbIE MJaHbI;

rOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHMIO M CamMo0bpa3oBaHMIO Ha NPOTAXKEHUN BCEN KU3HU;

7) 3KONOrMYEeCcKoro BOCNUTaHUA:

3KOJIOrMYeckn LenecoobpasHoe OTHOLWEHME K NPUPOLEe KaK MCTOYHMKY KU3HWU Ha 3emne,
OCHOBE €€ CyLLecTBOBAHUSA;

NOBbILWEHME YPOBHA 3KOMOTMYECKOM KynbTypbl: npuobpeTteHne onbiTa MNAaHUPOBAHUA
MOCTYMKOB W OLEHKM UX BO3MOXHbIX MOCNEACTBUIN AN OKPYKaloLLen cpeapbl;

0CO3HaHMe rnobanbHOro XxapakTepa 3KO0rMYECKMX NPobiem 1 NyTen Ux peLleHns;

CNocobHOCTb UCNOb30BaTh NpMobpeTaemble NPU U3y4eHUM BUONOTUN 3HAHUA U YMEHUA NPU
peweHnn npobniem, CBA3AHHbIX C PAUMOHANbHBIM NPUPOAONOAb30BaHMEM (cobatogeHne npasua
noBeZeHMA B NpMpoae, HanpaB/eHHbIX Ha COXpPaHEHME PaBHOBECUA B SKOCUCTEMAX, OXPaHy BMAOB,
aKkocucTem, buocdepsl);

aKTUBHOE HenpuATME AEUCTBUN, NMPUHOCALLMX BPes, OKpYKatowwer NnpuMpoaHoi cpeae, ymeHue
NPOrHO3MpoBaTb HEBMAronpUATHbIE 3KOJIOFMYECKMEe MOCNeACTBMA NpeAnpUHUMAEMbIX AEUCTBUN U
npeaoTBpaLlaTh UX;

HanMuMe pPasBUTOrO IKOJIOTUYECKOrO  MbIWIEHUS, 3KOIOTMYECKOM  Ky/IbTypbl, OMbITa
AEATENbHOCTM  3KOJIOTMYECKOM  HanpaBNEHHOCTM, YMEHMA  PyKOBOACTBOBATbCA MMM B
No3HaBaTe/IbHOM, KOMMYHWKATUBHOM W COLMANbHOM MNpPaKTUKe, TOTOBHOCTM K y4yacTMiO B
NPaKTUYECKON AeATeNIbHOCTM 3KO/IOTMYECKOM HanpaBAeHHOCTH;

8) LeHHOCTU Hay4YHOro NO3HAHUA:

CcHOPMMPOBAHHOCTb MMUPOBO33PEHUA, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA
HayKM M 06LEeCcTBEHHOM NPAKTUKM, OCHOBAHHOIO Ha AManore Ky/bTyp, CNOCOOCTBYIOWLErO OCO3HAHUIO
CBOEro MecTa B NO/IMKYAbTYPHOM MUPE;

COBEpPLIEHCTBOBAHME A3bIKOBOM WM YMTATENbCKOW Ky/AbTypbl KaK CpencTBa B3aMMOAENCTBUA

MEXAY NoAbMU U NO3HAHUA MUPA;
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NoHMMaHWe crneundukm 6MONOrMM KaK HayKM, OCO3HaHMA eé poan B GOPMMPOBAHUMU
PaLMOHAIbHOTO HAYYHOrO MbIWNEHUA, CO34aHMWN LLEe/IOCTHOTO NpeacTaBneHua o6 okpyrKawolem
MMpPE KaK 0 eAMHCTBE NPUPOAbl, YeNOBEKA M 0OLLECTBa, B NO3HAaHUN NPUPOAHbBIX 3aKOHOMEPHOCTEN
N peweHnun npobaem coxpaHeHUs NPUPOAHOro paBHOBECUS;

ybeXKAEHHOCTb B 3HAYMMOCTM OBMONOrMM ANA COBPEMEHHOW UuMBMAM3aUMKU: obecnedyeHus
HOBOFO YPOBHSA Pa3BUTMA MeAULMHbI, CO34aHME NepCnekTUBHbIX BUOTEXHONOIMI, CNOCOBHbIX pelaTb
pecypcHble npobnembl pPa3BUTMA YesloBevyecTBa, MOWMCKA NyTeil BbIxoga W3  rn1ob6anbHbIX
3KOJIOrMYecKMx npobnem u obecneyeHuns nepexofa K YCTOMUYMBOMY Pa3BUTUIO, PaLMOHaNbHOMY
NCNO/Ib30BaHUIO NPUPOAHbLIX PECYPCOB N GOPMMUPOBAHMNIO HOBbIX CTaHAAPTOB XKU3HW;

3aMHTEPECOBAHHOCTb B MOJIYYEHUN OMONOINMYECKMX 3HAHMA B LENAX MOBbleHUA obuien
KY/IbTYpPbl, €CTECTBEHHO-HAYYHOM rPaMOTHOCTM, KaK COCTaBHOM YacTh GYHKLMOHANbHOM rpaMoTHOCTH
obyyatowmxca, popmupyemoint npu nsyyeHnn buonoruu;

NMOHMMAHME CYLWHOCTM MEeTOAOB MO3HAHMA, WUCNONb3YEMbIX B €CTECTBEHHbIX HayKax,
CNOCOBHOCTM WUCNONb30BaTb MOJlydaemble 3HAHMA ANA aHaAM3a W obbACHEHMA ABNEHUM
OKpYy)KaloWwero mupa M MpoUCXogawmMx B HEM U3MEHEHWI, ymeHue aenatb 0H6OCHOBaHHbIEe
3aK/II04YEHMA Ha OCHOBE Hay4YHbIX GAKTOB M MMEIOLLMXCA AAHHDBIX C LLe/Iblo MOJlyYeHUA A0CTOBEPHbIX
BbIBOAOB;

CNOCOB6HOCTb CAaMOCTOATENIbHO MCMNOb30BaTb BMoNOrMYecKkMe 3HaHMA ANA peleHma npobiem
B peasibHbIX XXM3HEHHbIX CUTYyaUUAX;

OCO3HaHME UEHHOCTU Hay4YHOM [eATeNbHOCTM, TFOTOBHOCTb OCYLLECTBAATb MPOEKTHYIO U
NCcCNefoBaTEeNbCKYIO AeATENIbHOCTb UHAMBUAYAIbHO U B rpynne;

rOTOBHOCTb M CMNOCOBHOCTb K HENPepbIBHOMY 06pa3oBaHMI0 U CamMo0bpa3oBaHMIO, K aKTUBHOMY
NMONYYEHUIO HOBbIX 3HAHMI NO 6MOIOTMM B COOTBETCTBUM C }KU3HEHHbBIMU MOTPEOHOCTAMM.

METANPEAMETHbBIE PE3Y/IbTATbI

MeTanpeameTHble pe3ynbTaTbl OCBOeHMA YyyebHoro npeameTta «buonorma» BKAKOYAIOT:
3HaUMMble  ana  GOPMMPOBAHUA  MUPOBO33PEHUS  OOYYAKOWMXCA  MEXAUCLMNINHAPHbIE
(mexxnpegmeTHble) 0bLeHayyYHble MOHATUA, OTParKaloLne LeNOCTHOCTb Hay4HOM KapTUHbI MUpa U
cneundrKy MeToaoB MO3HAHMA, UCNONb3YEMbIX B €CTEeCTBEHHbIX HayKax (Bel.ecTBo, 3Heprus,
ABNEHME, MPOLECC, CUCTEMA, HAay4HbI GaKT, NPUHLMM, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefoBaHue, HabnwaeHue, M3MepeHue, IKCNEePUMEHT U APYrUX), YHUBEpPCasbHble Yy4yebHble
AencTBus (No3HaBaTeibHble, KOMMYHUKaTUBHbIE, peryaaTusHble), obecneymsatowme popmmnposaHme
OYHKLUMOHANbHOM  FPamMOTHOCTM M COUMANbHOM KOMMNeTeHUuMM obyyarowmxcs, CnocobHOCTb
obyyatoWmMxca UCNosb30BaTb OCBOEHHbIE MEKAUCUMMNMHAPHbIE, MUPOBO33PEHYECKME 3HAHUA U
YHUBepCanbHble yyebHble AeNCTBUS B NO3HABATE/IbHOM M COLMANbHON NPaKTUKE.

MeTanpeameTHble pe3y/bTaTbl OCBOEHMA MporpaMmbl cpegHero obuiero obpasoBaHUsA
[O/IKHbI OTParKaThb:

OBnageHue yHuBepcaibHbiMU Yy4e6HbIMM NO3HABATENbHbIMU AeUCTBUAMM:

1) 6a3oBble I0rMyecKue AencTeuA:

camocTosTeNbHO (opMyanpoBaTb W  aKTyanuM3MpoBaTb Npobnemy, paccmaTpuBatb eé
BCECTOPOHHE;

MCMONb30BaTb NPU OCBOEHWUWU 3HAHWUW NPUEMbI TOTMYECKOro MbIlWIEHMA (aHaM3a, CUHTE3a,
CpaBHeHMA, KnaccndpuKkaumm, 0b6obLieHmn), packpbiBaTb CMbIC BMOIOTMYECKMX NOHATUI (BblAENATb
NX XapaKTepHble NPU3HAKK, YCTaHaBAMBATb CBA3M C APYTMMU NOHATUAMM);
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onpeaenAtTb LUeAn [eATeNbHOCTM, 3afaBas MNapameTpbl U KPUTEPUM WX  AOCTUNKEHWUA,
COOTHOCUTb Pe3y/ibTaTbl AEATE/NIbHOCTM C MOCTABAEHHbIMU LLeNAMK;

Mcnosab3oBaTb BUoNOrMyeckne NOHATUA JNA 06BACHEHUA GAKTOB M ABAEHUIN XKUBOW NPUPOLbI;

CTPOUTb NOTMYECKME PaCCYKAEHUA (MHAYKTUBHbIE, AEAYKTUBHbIE, MO aHANOrMK), BbIABAATb
3aKOHOMEPHOCTU M MPOTUBOPEYMA B PaCCMATPMBAEMbIX ABAEHUAX, GOPMYNMPOBATb BbIBOAbI W
3aK/Il04eHuUs;

NPUMEHATb CXEMHO-MOAE/IbHble CPeAacTBa ANA MNPeACTaBNEHUA CYLLEeCTBEHHbIX CBA3EN U
OTHOWEHUA B WM3y4aeMblx OMONOTMYECKMX OOBEKTaX, a TaKKe NPOTMBOPEYUI PA3HOro posa,
BbIAB/IEHHbIX B Pa3/INYHbIX MHOOPMALMOHHbIX MCTOYHMKAX;

pa3pabatbiBaTb NJ1aH pewweHna Npobaembl ¢ Y4ETOM aHa/IM3a MMEIOLMXCA MaTepUanbHbIX U
HemaTepuanbHbIX PeCypCcos;

BHOCUTb KOPPEKTUBbI B LAEATENbHOCTb, OLLEHMBATb COOTBETCTBME pPE3Y/NbTATOB LENAM,
OLEHMBATb PUCKM NOCNEACTBUIN AEATENBHOCTH;

KOOPAMHMPOBATb M  BbIMONHATL pPaboTy B  YCNOBMAX PEaANbHOro, BUPTYa/SIbHOTO U
KOMBWHWPOBAHHOFO B3aMMOAENCTBUSA;

pa3BMBaTb KPEaTUBHOE MblLIIEHNE MPU PELLUEHUN KMU3HEHHbIX NPOo6aEM.

2) 6a308Bble UccneaoBaTeNbCKUe AENCTBUA:

B/IaZleTb HaBblKamMu Yy4yebHO-UCCNeaoBaTe/IbCKON U MPOEKTHON AEeATeNbHOCTU, HaBblKamu
pa3speleHma npobnaem, CNOCOBHOCTbD WM FOTOBHOCTbIO K CaMOCTOATENbHOMY MOWMCKY MEeTOA0B
peLeHMA NPAKTUYECKMX 33434, MPUMEHEHMUIO PA3/IMYHbBIX METOLOB NMO3HAHWUS;

MCNONb30BaTb Pa3/IMYHble BWUAbl LEATENbHOCTM MO MOJSIYYEHUIO HOBOFO 3HAaHMUA, €ero
WHTepnpeTaLmm, NpeobpasoBaHUIO U NPUMEHEHMIO B y4EOHbIX CUTYyaLLMAX, B TOM YMC/IEe NPU CO34aHUMU
y4ebHbIX U COLMaNbHbIX MPOEKTOB;

$OpMMpPOBATb HAYYHbIM TUM MbIWAEHWA, BNALETb HAy4YHON TEPMMHONOTUEN, KAto4YeBbIMU
NOHATUAMM U METOAAMM;

CTaBUTb M GOpPMyIMpPoBaTb COBCTBEHHble 33434M B 06pa3oBaTeNbHOW AEATENbHOCTU U
YKU3HEHHbIX CUTYyaLMAX;

BbIABNATb NMPUYMHHO-C/IACTBEHHbIE CBA3W M aKTyaNM3MpPOBaTb 3a4a4y, BblABUraTb rMNoTesy eé
PELIEeHMA, HAXOANTb APrYMEHTbI A/1A A0KA3aTeNbCTBA CBOUX YTBEPKAEHWUN, 3a4aBaTb NapaMeTpbl U
KPUTEPUM peLlleHuns;

aHa/IN3MPOBATb NOJIYYEHHbIE B XO4E PeLleHUA 33434Mn pe3ynbTaTbl, KOUTUYECKM OLLEHMBATb UX
[LOCTOBEPHOCTb, MPOrHO3MpPOBaTb U3MEHEHMWE B HOBbIX YC/I0BUAX;

[1aBaTb OLLEHKY HOBbIM CUTYaUMAM, OLLEeHMBaTb NPUOBPETEHHDBIN ONbIT;

OCYLLECTB/ATb LEe/ieHanpaBieHHblA MOMCK nepeHoca cpeactB M cnocobos aencTeua B
npodeccMoHanbHyo cpeay;

YMETb NEPEHOCUTb 3HAHMA B MO3HABATE/IbHYIO M MPAKTUYECKYHO 061aCTU KU3HEAEATENIbHOCTH;

YMETb MHTErpMpoBaTb 3HAHMA U3 Pa3HbIX NPeAMETHbIX obaacTei;

BblABMIaTb HOBblE MAEM, MPeANaraTb OPUTMHA/bHbBIE NOAXOAbI U peLleHns, CTaBUTb Npobiembl
M 33434, AONYCKaloLWMe anbTePHATUBHbIE PeLLeHUs.

3) pabota c uHdopmauueir:

OPMEHTMPOBATLCA B PA3/IMYHbBIX UCTOYHMKaX MHPOpMaUum (TekcTe yuebHOro nocobus, HayyHo-
nonynapHOM anTepaTtype, BUONOrMYECKUX CIOBAPAX U CNPAaBOYHUKAX, KOMMbIOTEPHbIX 6a3ax AaHHbIX,
B MIHTepHeTe), aHaM3MpoBaTb MHGOPMALMIO PA3INYHbBIX BUAOB U GOPM NPeacTaBAEHUA, KPUTUYECKMU
OL,eHNBATb €€ A0CTOBEPHOCTb U HEMPOTUBOPEYMNBOCTD;

dopmMmynnpoBaTb 3anpocbl U MNPUMEHATb pPasNnyHble MeTodbl NpuM noucke M oTbope
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6uonornyeckon nHPopmaunmn, Heobxo4MMON ANA BbINONHEHUA y4ebHbIX 3a4aY;

npuobpetatb OMNbIT WUCNOAb30BaHMA UHGOPMALMOHHO-KOMMYHUKATUBHbBIX TEXHOJIOTUN,
COBEpPLUEHCTBOBATb KY/bTyPy aKTUBHOIO MCNOIb30BAHMA Pa3/IMYHbIX MOMCKOBbIX CUCTEM;

CaMocCTosTe/NIbHO  BbIOMpaATb  onTUManbHyto opmy npeacTaBAeHMA  BMONOrMYecKom
MHPopMauum (cxembl, rpaduKn, Anarpammsl, Tabauubl, PUCYHKK U gpyroe);

MCNONb30BaTb HAy4YHbI A3bIK B KayecTBe cpeactBa npu pabote ¢ 6Guonormyeckon
MHPOPMaLMEN: NPUMEHATb XMMUYECKME, GU3MYEeCKMEe W MaTeMaTUYeCKMe 3HaKM WM CUMBOJIbI,
dopmynbl, abbpesBnaTypy, HOMEHKNATypy, MWCNONb30BaTb M nNpeobpa3oBbiBaTb 3HAKOBO-
CMMBOJINYECKME CPeacTBa HArNALHOCTY;

BNAAETb HAaBbIKAMM PAaCNO3HABAHWUA U 3aLWMUTbl MHGOPMALUUMK, MHPOPMALMOHHOM Be3onacHoCTH
JINHHOCTMW.

OBnageHue yHuBepcasiibHbiIMU KOMMYHUKATUBHbIMU AeUCTBUAMM:

1) obweHmne:

OCYLLECTBAATb KOMMYHMKAUMK BO BCeX Chepax *KM3HM, aKTUBHO y4acTBOBATb B AManore uam
ANCKYCCUMM No cyliecTBy obcyXKaaemoln TeMbl (yMeHMe 3343aBaTb BOMPOCHI, BbICKA3bIBATb CYKAEHUA
OTHOCUTENbHO BbIMNOMIHEHMA NpeAsiaraeMoi 3343y, Y4YMTbIBaTb MHTEpPecbl M COr/IaCOBAHHOCTb
NO3NLUMI APYTrUX YYaCTHUKOB ANaNora MAn ANCKYCCUm);

pacno3HaBaTb HeBepbanbHble cpeacTBa O6LWEHNA, MOHMMATb 3HAYEHNE COLMAbHbIX 3HAKOB,
NpPeanocblIOK BO3HUKHOBEHUA KOHGMMKTHbIX CUTyauui, YMeTb CMArYaTb KOHGAMKTbI M BECTU
neperosopbl;

BNAAETb PA3/IMYHbIMKU cocobamm 06LLLEHMA U B3aUMOAENCTBUA, MOHUMATb HAMEPEHUA APYIUX
nogen, npoasAATb YBaXUTeNbHOe OTHOWEHME K cobeceAHUKY M B KOPPEKTHOM dopme
bopmyNnpoBaTb CBOU BO3PAXKEHUS;

pPa3BEPHYTO M JIOTMYHO M3/1araTb CBOKO TOYKY 3PEHMA C UCNONb30BaHNEM A3bIKOBbIX CPEACTB.

2) coBMecCTHaA AeATe/IbHOCTb:

NMOHMMaTb U WCMNO/Ib30BaTb MPEMMYLLECTBA KOMAHAHOM W WHAUBMAYANbHON pPaboTbl Npu
peweHnn bBuonormyeckon npobnemol, 060CHOBbLIBAaTb HEOBXOAMMOCTb MPUMEHEHUS TPYNNOBbIX
dopM B3aMMOAENCTBMA NPU peLLEHUM Yy4ebHON 3a4auK;

BblOMpPaTb TEMATUKY W MEeToAbl COBMECTHbIX AENCTBUIM C YY4ETOM OOLMX WHTEpPECcoB WU
BO3MOXHOCTEM KaXKA0ro YieHa KONNEeKTUBa;

NPUHUMATb LeI COBMECTHON AeATeNIbHOCTU, OPraHN30BbIBAaTb U KOOPANHUPOBATL AENCTBUA
Nno eé AOCTUMKEHUIO: COCTABAATb NNAH AEUCTBUI, pacnpesensaTb PON C yY4ETOM MHEHUI YYaCTHUKOB,
06CyKaaTb pe3ynbTaTbl COBMECTHOM paboTbi;

OL,eHMBATb KayecTBO CBOEro BKAAAA M KaXKAOrO y4aCTHMKA KOMaHAbl B 06WMI pe3ynbTaTt no
pa3paboTaHHbIM KPUTEPUAM;

npeanaratb HOBble MPOEKTbl, OLLEHMBATb MAEUM C MNO3ULMU HOBM3HbI, OPUIMHANBHOCTH,
NPaKTUYECKOMN 3HAYMMOCTY;

OCYLLECTB/ATb MO3UTUBHOE CTPATErMYECcKoe MOBeAEeHME B Pa3/IMYHbIX CUTYaUUAX, NPOABAATb
TBOPYECTBO M BOOBpaXkeHne, 6bITb MHULMATUBHbBIM.

OBnageHue yHUBepcaibHbIMU PErynaTUBHbIMU AeUCTBUAMM:

1) camoopraHusauuma:

Mcnoab3oBaTb BMONOrMYECKME 3HAHUA ANA BbiABNEHMA NPO6IEeM U UX PELLEHUA B X KU3HEHHbIX
N y4ebHbIX CUTyaumax;

BbIOMpPATb Ha OCHOBE OMONOrMYECKMX 3HAHWUW LieNeBble U CMbICN0Bble YCTAaHOBKU B CBOWUX

AENUCTBUAX M MNOCTYNKax MO OTHOLWIEHMIO K XUBOW MNpPMpOAE, CBOEMY 340POBbi0 WM 340POBbHO
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OKpY»KatoLwmx;

CaMOCTOATE/IbHO OCYLLEeCTBAATb MO3HABATE/NbHYIO [AEeATeNbHOCTb, BbIABAATL MNPO6AEMBI,
CTaBUTb U OpPMY/INPOBaTb COOCTBEHHbIE 3a4auM B 06pa3oBaTeIbHON AEATENbHOCTU U KU3HEHHbIX
CUTYyaumsax;

CaMOCTOATE/IbHO COCTaBAATb MAaH peweHuA Npobnembl C YY4ETOM MMEIOLLMXCA Pecypcos,
COHCTBEHHbIX BO3MOXHOCTEN U NPEANOYTEHWN;

[1aBaTb OLLEHKY HOBbIM CUTYaUUAM;

pacWMpATb PaMKK y4ebHOro npegmeTa Ha OCHOBE IMYHBIX NPesnoYTeEHUN;

AenaTb 0CO3HaHHbIM BbIOOP, apryMeHTUPOBATb €ro, 6paTb OTBETCTBEHHOCTb 3a PELUEHUE;

OLLeHMBATb NPUOBPETEHHDLIN ONbIT;

cnoco6cTBoBaTb GOPMMPOBAHUIO U MPOSABAEHUIO LIMPOKOM 3pyAMLUMM B pasHbix obnacTax
3HaHMN, NOCTOAHHO NOBbILWATL CBOM 06pPa3oBaTeNbHbINA U KYNbTYPHbIN YPOBEHb.

2) CAMOKOHTPONb:

[aBaTb OLLEHKY HOBbIM CUTyauUWMsAM, BHOCWUTb KOPPEKTUBbI B AEATENbHOCTb, OLLEHMBaTb
COOTBETCTBME PE3y/NbTaTOB LENAM;

BNAAETb HAaBbIKAMW MO3HABaTENbHOM pedaeKCUN KaK OCO3HAHMA COBEpPLUAEMbIX AENCTBUI U
MbIC/IUTE/IbHbIX NMPOLECCOB, UX PEe3yNbTaTOB M OCHOBAHWI, MCNONb30BaTb NPUEMDBI pedaekcnn gna
OLLeHKM cUTyaumm, Bbibopa BEPHOro peLleHuns;

YMEeTb OLEeHNBaTb PUCKM U CBOEBPEMEHHO NPUHMMATb PELLEHUA MO UX CHUKEHUIO;

NPUHUMATb MOTMBbI U aPIFYMEHTbI APYTUX NPU aHaNMU3e pe3ynbTaToB AeATENbHOCTY;

3) npuHAaTHe ceba n ppyrux:

NPUHUMaTbL cebAa, NOHMManA CBOM HEAOCTATKMU U AOCTOMHCTBA;

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

NPW3HaBaTb CBOE NPABO M NPaBO APYrMX HA OLNOKK;

pa3BMBaTb CNOCOBHOCTb NOHMMATb MUP C NMO3ULMU APYrOoro YesoBeKa.

NMPEAMETHbBIE PE3YJ/IbTATDI

MpeameTHble pe3ynbTaTbl ocBoeHUs nporpammbl COO no 6uonormn Ha 6a30BOM ypoOBHEe
BK/IOYAOT cneunduryeckne ana ydyebHoro npeametra «buvonorns» HayyHble 3HaAHWA, YMEHUA U
cnocobbl AeNCTBUIN NO OCBOEHWUID, MHTEPNPETALMN M NPeobpa3oBaHUIO 3HAHUI, BUAbI AeATE/IbHOCTH
MO MNONYYEHUIO HOBOMO 3HAHWUA U NPUMEHEHMUIO 3HAHWUW B PA3/IMYHbIX Y4E€OHbIX CUTYaLMAX, @ TAKKe B
peanbHbIX XU3HEHHbIX CUTYaLMUAX, CBA3AHHbIX C Buonormeit. B nporpamme npeameTHble pe3ynbTaThbl
npeAcTaB/ieHbl No rogam obyyeHus.

MpeameTHble pe3ynbTaTbl OCBOEHUA yuebHOro npegmeta «bronorna» [OMKHbBI OTPAXKATb:

cbOPMUPOBAHHOCTb 3HAHWIA O MecTe U Poau BMONOrMM B CUCTEME HAYYHOrO 3HAHMA
€CTeCTBEHHbIX HayK, B GOPMMPOBAHMN COBPEMEHHOW ECTECTBEHHO-HAy4YHOM KapTMHbI MUpa U
Hay4YHOro MWPOBO33PEHUSA, O BKNAAAE POCCUUACKUX U 3apyberxKHbiX YYEHbIX-OMOMOroB B pa3BUTUE
6nonornmn, GyHKUMOHANbHOM rPAaMOTHOCTUN YE/IOBEKA A/1A PELUEHUSA KU3HEHHbIX 334aY;

YMEHWe pacKpbiBaTb cCoAepraHne OMONOrMyeckUx TEPMUHOB WM MOHATUIA: XKU3Hb, KNETKa,
opraHu3am, metabonnsm (0bmeH BellecTB U NpeBpalleHne 3Heprumn), romeocrtas (camoperynaums),
YypOBHeBasA opraHu3aums UBbIX cUcTem, CaMOBOCMNpPOU3BEAEHNE (penpoaykums),
HacnenCcTBEHHOCTb, U3MEHUYNBOCTb, POCT U Pa3BUTUE;

yMmeHue wu3naratb 6Ouonornyeckne Teopun (KNeTovyHasa, XPOMOCOMHasA, MyTaLMOHHas,
LeHTpasbHasa AOrMa MONeKynapHoi buonorum), 3akoHsbl (I. MeHngens, T. MopraHa, H. U. Basunosa)

11



N yyeHua (0 UeHTpax MHOroobpasma U NPOUCXOXKAEHUA KyNbTypHbIX pacTeHui H. WU. Basunosa),
onpeAenATb rpaHULbl UX MPUMEHUMOCTU K XKUBbIM CUCTEMAM;

yMeHMe BNageTb MeTogaMmn Hay4HOro No3HaHUA B Bronormm: HabaogeHne n onucaHne XuBbix
CUCTEM, MPOLECCOB M ABNEHWIM, OPraHU3auMsa M nposegeHue OMONOrMYEeCKOro 3KCMEePUMEHTA,
BblABUMKEHMWE TMNOTE3bI, BbIABNEHNE 3aBUCMMOCTU MEXAY UCCAeAYEMbIMU BEIMYNMHAMMU, OO BACHEHUE
NONlYYEHHbIX PE3Y/IbTAaTOB, MCMONb30BAHHbIX HAaYYHbIX MOHATUIN, TEOPUIM N 3aKOHOB, YMeEHWE Aenatb
BbIBOZAbl HQ OCHOBAHMM NOlYYEHHbIX Pe3ynbTaToB.;

yMeHWe BbIAENATb CYLLECTBEHHble MPU3HAKM BUPYCOB, KAETOK MPOKApUMOT M 3YKApPWUOT,
OAHOKNETOYHbIX MU MHOTOKNETOYHbIX OPraHM3MOB, OCOBEHHOCTM MpoLEeccoB: 0bMeHa BeLLecTB U
npeBpalLeHMA 3HeprMn B KneTke, GOTOCUHTE3a, NNACTUYECKOTO W 3HepreTMyeckoro obmeHa,
XeMOCUHTEe3a, MWUTO3a, Meio3a, ONJOAOTBOPEHUA, PA3SMHOMKEHWUA, MHAVMBUAYANbHOTO pPa3BUTUA
opraHu3ama (oHToreHes);

YMEHWEe MNPUMEHATb MONYYEHHble 3HAHWUA ANA O0O6BACHEHMA OMONOTMYECKMX NPOLECCOB WM
ABNEHUN, ONA NPUHATUA MPAKTUYECKUX PELUEHMI B MOBCEAHEBHOM KM3HM C Lenbio obecneyeHua
6e30nNacHOCTM CBOEro 340POBbA U 34,0P0BbA OKPYKAIOLWMX Ntogen, cobNtogeHNA HOPM FPAaMOTHOTO
noBeAEeHMA B OKPY)KalOLWeEN NpUPOAHOMN cpeae, NOHMMaHWE HeobxoAMMOCTM MCMO/Ib30BAHUA
OOCTUXKEHNIN COBPEMEHHON bBronornmn n 6UOTEXHOIOTUI AN1A PALMOHANAbHOTO NPUPOAONO/1b30BaAHUS;

YMeHMEe pelaTb 3/IeMeHTapHble TreHeTMYeckne 3agayM Ha MOHO- UM AurnbpuaHoe
CKpelLuBaHme, cuenieHHoe Hacnen0BaHne, COCTaBAATb CXeMbl MOHOTMOPUAHOIO CKpeLLmMBaHUA ann
npeAcKasaHMA Hacnef0BaHUA NPU3HAKOB Y OPraHU3MOB;

YMEHUE KPUTUYECKM OLLEeHMBATb WM MHTEPNpPeTMpoBaTb MHOOPMALUIO OBUMONOTMYECKOTO
COAEePKaHUA, BKAOYAOLLYIO NCEBAOHAYYHbIE 3HAHUA U3 PA3/IUYHbBIX UICTOYHUKOB (CpeAcTBA MacCcOBOWM
MHPOPMALMM, HAYYHO-NONYNSAPHbIE MaTepuasbl), STUYECKME acNeKTbl COBPEMEHHbIX UCCef0BaHUM
B Buonorum, megmunHe, 6UOTEXHONOTUM;

COOPMMPOBAHHOCTb 3HAHMW O MecTe U poan buonormm B CUCTEME HAYYHOrO 3HaAHWA
€CTEeCTBEHHbIX HayK, B (GOPMMPOBAHUM COBPEMEHHOM eCTeCTBEHHO-HAy4YHOW KapTMHbI MUpa W
Hay4YHOro MWPOBO33PEHUA, O BKAAAE POCCUMCKMX U 3apybeXkHbiX YYEHbIX-OMOMOroB B pa3BUTUE
6nonornmn, GyHKULNMOHANbHOM FPAaMOTHOCTU YE/IOBEKA A/1A PELUEHUSA KU3HEHHbIX 334aY;

YMEHWE pacKpbiBaTb COAEP!KAHME BUONOrMYECKUX TEPMUHOB WM MOHATUW: BMA, NONyNAUMA,
reHopoHA, 3BONOLMA, ABUKYLWME CUNbI (PaKTOPbI) 3BONOLMKN, NPUCNOCOBNEHHOCTb OPraHM3MOB,
BMA006pa3oBaHue, sKoNornyeckne GakTopbl, SKOCUCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, PEAYLEHTDI,
Lenu NUTaHUA, SKoNornYeckasa nupamuaa, buoreoueHos, buocdepa;

ymeHue nsnaratb buonormyeckme Teopmun (3BoNOLMOHHAA Teopma Y. [lapBUHA, CUHTETMYECKAnA
TEOPUA 3BONIOLMM), 3aKOHbI U 3aKOHOMEPHOCTH (3apoablwesoro cxoactea K. M. bapa, yuepeaoBaHus
rNaBHbIX HanpaBaeHUn u nyTen asonoumm A. H. CeBepuoBa, yuyeHua o buocdepe B. UN. BepHaackoro),
onpeaenATb rpaHuLbl UX NPUMEHUMOCTHU K }KUBbIM CUCTEMAM;

YMEHWe BblAeNATb CYLLECTBEHHbIE MPU3HAKM CTPOEHUA BMONOrMyecKkMx OOBEKTOB: BMAOB,
nonynAunin, NPOAYLLEHTOB, KOHCYMEHTOB, peAyueHToB, bMOreoLeHO30B U 3KOCUCTEM, OCOBEHHOCTH
NPOLLeCCoB: HAC/NeACTBEHHOW  WM3MEHYMBOCTM, E€CTEeCTBEHHOro oTbopa, BMA006pPa30BaHMA,
NPMCNoco61eHHOCTN OPraHU3MOB, AEWUCTBUA 3KONOrMYECcKUX GAKTOPOB Ha OpraHM3Mbl, NMepeHoca
BELLECTB M MOTOKA 3HEPrMM B IKOCUCTEMAX, AHTPOMOTreHHbIX M3MEHEHWI B 3KOCUCTEMAX CBOEM
MECTHOCTW, KPyroBopoTa BeLLECTB M bBroreoxmmmnyeckmx LMknos B buocoepe;

yMeHMEe NPUMEHATb MOJIyY4eHHble 3HaHWA ana obbACHeHMA BUONOTrMYECKUX NPOLLECCOB W
ABNEHUN, ANA NPUHATUA NPAKTUYECKMX PeLIeHUt B NOBCEAHEBHOM XM3HM C Lenblo obecneveHun

6e30nacHOCTM CBOEro 340P0BbA U 340PO0BbA OKPYKAKOLWMX Ntoaen, cobnogeHNs HOPM FPaMOTHOTO
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NOBEAEHNA B OKpY)Kalollel NpupoaHON cpede, NOHMMaHME HeobXxogMMOCTM WMCNO/b30BaHMUA
AOCTUKEHMI cOBpeMeHHOW Buonorum ana paumMoHanbHOro NpMpPoAono/ib30BaHUSA;

yMeHMe peLaTb a1eMeHTapHble bronormyeckme 3aadm, COCTaBAATb CXEMbI MEPEHOCA BELLEeCTB
M SHEePrumn B sKOCUCTEMAX (LLenu NUTaHus);

yMeHWe co3gaBaTb COOGCTBEHHblE MUCbMEHHbIE W YCTHble coobuweHus, obobuwasn
H6uonornyeckyro MHGOPMALMIO U3 HECKOIbKUX MCTOYHMKOB, FPAMOTHO MCMONb30BaTb NOHATUNHbIN
annapat 6uonoruu.

dopmupyemble KomnetTeHLUM

OK 02. Mcmons30BaTh COBPEMEHHBIE CPEICTBA MTOKMCKA, aHATIM3a U HHTEPIIpeTalii HHPOPMALUN
¥ MH(POPMAIIMOHHBIC TEXHOJIOTUH IS BHITIOJIHEHHUS 33/1a4 TPO(eCCHOHANTBHON AeATebHOCTH;

OK 04. DddexTnBHO B3aMOACHCTBOBATH M pab0TaTh B KOJUIEKTUBE M KOMAH/IE;

OK 05. OcymiecTBiATh YCTHYIO U NUCBMEHHYIO KOMMYHHUKAIIMIO Ha FOCYJApPCTBEHHOM S3bIKE
Poccuiickoit deneparuu ¢ yaeToM 0COOCHHOCTEM COIMAIBLHOTO U KYJIBTYPHOTO KOHTEKCTA;

OK 07. CopnelicTBOBaTh COXpaHEHHIO OKPYKAIOIICH Cpebl, pecypcocOepexeHHI0, TPUMEHATh
3HaHUS 00 U3MEHEHUH KIIMMaTa, TPUHIIAITEI OEPEKITHBOTO TPOU3BOICTBA, 3P (HEKTHBHO ICHCTBOBATH B
YpE3BbIYANHBIX CUTYALUSX;

1.4. PekomeHayemoe KONNYECTBO YacoB HA OCBOEHUE NPOrpammbl AUCLLUMIMHDI BKAIOYAET Yacbl:
O6bem paboyeit nporpammel — 54 yaca

B Tom uncne:

NeKumMn un ypoku -54 yaca

camocToaTenbHaa pabora -

2.CTPYKTYPA U COOEPAHUE YYEBHOIO NPEAMETA
2.1 O6bem yuyebHOro npeamerta v BuAbl yuebHoit paboTbl

Bupa, yuebHol paboTbl O6bem yacos
O6bem paboueit nporpammbl 54
B TOM YMC/Ie Yachbl:
- ob6sA3aTeNIbHOM YacTn 0b6pa3oBaTe/IbHOM NPOrpamMmbl 54
- BAapMaTUBHOM YacTn ob6pa3oBaTe/IbHON NPOrpammbl 0
YuyebHaa Harpy3ka obyualoweroca B pabote ¢ npenogasatenem | 54
(Bcero)
B TOM Yucne:
- TEOPETUYECKME M NPAKTUYECKME 3AHATUSA (NEeKLUK, YPOKK) 49
- npodeccMoHanbHO OPUEHTUPOBAHHbIE 3aHATUA 3
- KOHTPOJIbHble PaboThbI 2
CamocTtoAaTenbHanA pabota obyuyatoweroca (Bcero)
B TOM Yncne:
- camocToATeNbHan paboTa Hag KypcoBol paboTolt (npoekTom) -
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- BbIMO/HEHWE MHANBUAYA/bHOIO NPOEKTA -
- UHble BMAbl CAMOCTOATE/IbHOM PaboTbl -
Urtorosasa atrectauua 8 popme andpdpepeHUMpOBaAHHOrO 3a4eTa B 4 cemecTpe

2.2. CogepkaHue yuebHoro npegmerta

Tema 1. Buonoruna Kak Hayka.

Buonorma Kak Hayka. CBsA3b O6MONOMMM C OOLWECTBEHHbIMWU, TEXHWUYECKUMWU U APYrMMU
€CTEeCTBEHHbIMWU Haykamu, dunocodpuen, 3TUKOM, I3CTETUKOM W npaBom. Ponb 6Guonorun B
boOpMMPOBAHNMN COBPEMEHHOW HAYYHOM KapTUHbI MMpPa. CucTema BMONOrMYECKMX HayK.

MeToabl NO3HAHMA XUBOW Npupoabl (HabaoaeHWe, SKCNEPUMEHT, ONUCAHUE, U3MEPEHWE,
Knaccndukauma, moaeiMpoBaHue, cTaTtucTmyeckas obpaboTka AaHHbIX).

NabopartopHbie U NpaKkTuyeckmne paborbl:

MpakTnyeckaa pabota «Mcnonb3oBaHMe Pa3INYHbIX METOLOB NPU U3YyYeHUU BMONOTUYECKUX
06bEeKTOBY.

Tema 2. }uBble cuctembl U UX opraHusayms.

KuBble cuctembl (Brocmnctembl) Kak npegmeT nsydeHna 6nuonornn. OTANYME KUBbIX CUCTEM OT
HeopraHW4YecKor NpmMpoapl.

CsoiicTBa 6uocuctem m nx pasHoobpasme. YpoBHM opraHM3aLmMm BMOCUCTEM: MOIEKYNAPHDIN,
KNETOYHbIN, TKaHEBbIN, OpPraHU3MEHHDbIN, nonyasaUMOHHO-BMA0BOM, 3KOCUCTEMHbIN
(bnoreoueHoTUYECKUIA), BUOCPHEPHDIA.

Tema 3. XumnuyeCKnii COCTaB U CTPOEHUE KNETKU.

XMMUYECKUIA COCTaB KNETKU. XMMUYECKME 3/1EMEHTbI: MAKPO3NEMEHTbl, MUKPO3NEMEHTLI.
Boga 1 mmHepanbHble Belw,ecTsa.

®PyHKUMM BOAbI U MUHEpPA/IbHbIX BELLECTB B KNeTKe. MoaaepkaHne ocMmoTuyeckoro 6anaHca.

Benkn. CoctaB u ctpoeHne 6enkoB. AMMHOKMCAOTbI — MOHOMepPbI 6enkoB. HesameHnmble 1
3aMEHMMblE aMWUHOKMCNIOTbl. AMWUHOKUCNOTHBIN COCTaB. YPOBHU CTPYKTYpbl GE/MKOBOIM MO/IEKY/bI
(nepBnYHan, BTOpMYHaA, TPETUYHAA W YETBEPTUYHAA CTPYKTypa). XMmMUYeckue cBOWCTBA OeNKoB.
Buonornyeckune GpyHKLMN BenKos.

depmeHTbl — OMonornyeckne KatanmsaTtopbl. CTpoeHue epmMeHTa: aKTUBHbIM  LEHTp,
cybetpaTtHan cneundunyHoctb. KobepmeHTbl. ButamuHbl. OTanuma pepmMeHTOB OT HEOpPraHUYEeCKUX
KaTa/In3aTopos.

Yrnesoabl: MoHOcaxapugbl (rnokosa, pnbosa n aesokcmpubosa), aucaxapuapl (caxaposa,
NAKTO3a) M Noancaxapuabl (Kpaxman, rnKoreH, Lenntonosa). buonormyeckne GyHKUMKM yrnesoaos.

Nunnapr: Tpuranuepuasl, docdonmnuabl, creponapl. MmapodunbHo-rnapodobHble cBOMUCTBA.
Buonornyeckne ¢yHkumm nunmuaos. CpaBHEHWe yrieBoAoB, 6EMKOB M NMNUAOB KaK MCTOYHUKOB
aHepruu.

HykneuHoBble kucnotbl: AHK u PHK. Hykneotnapl — MOHOMeEPbl HYKJAEUHOBbIX KUCAOT.
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CtpoeHune n pyHKummn OHK. CtpoeHune n ¢pyHKumm PHK. Bugbl PHK. AT®: ctpoeHune u dpyHKUmM.

UuTonorna — Hayka o KneTke. KnetoyHasa Teopusa — npumep B3aMmMoaencTens naen n Gaktos B
Hay4YHOM NO3HaHMWN. MeToabl U3YYHEeHUA KNETKMU.

KneTka Kak LenocCTHaA KuBaa cuctema. Ob6wme NPM3HAKM KNETOK: 3aMKHyTas HapyrKHasA
membpaHa, monekynbl JHK Kak reHeTUYEeCKUit annapart, cMcTema CUHTe3a beska.

Tunbl  KNEeTOK: 3yKapuMoTMyecKaa W npokapuoTuyeckas. OcobeHHOCTM  CTpoeHus
NPOKapPNOTUYECKOM KNneTKn. KnetoyHas cTeHKa 6aktTepuit. CTpoeHWEe 3YKapMOTMUYECKOM KETKW.
OCHOBHbI€ OTAMYUNA PACTUTENIbHOM, }KUBOTHOM U TPUBHOM KNETKM.

MoBEPXHOCTHbIE CTPYKTYpPbl KNETOK — KNETOYHAA CTEeHKa, [/IMKOKANIMKC, MX GYHKUMW.
MnasmaTuyeckan membpaHa, eé cBonctBa W ¢GyHKUMKM. LUuTtonnasma wn  eé opraHouabl.
OaHomembpaHHble opraHouabl knetku: 3MC, annapat lonbaxu, nmMsocombl. [MosyaBTOHOMHbIE
opraHoOMAbl KNETKM: MUTOXOHAPUM, nnactuapl. NMponcxoxRaeHne MUTOXOHAPWUIA M nnactna. Buapl
nnactmg,. HemembpaHHble opraHoOMAbl KNETKN: pUBOCOMbI, KNETOUHbIM LLEHTP, LLEHTPUOU, PECHUYKY,
KIYTUKU. PYHKLNM OpraHONAO0B KNETKU. BKAtoueHuA.

Aopo — perynatopHbiA LeHTP KneTku. CTpoeHue agpa: agepHaa obosoyka, Kapuonnasma,
XPOMATUH, A4PbILKO. XpOMOCOMbI.

TpaHCNopT BewWecTB B KAeTKe.

NabopartopHbie U NpaKkTuyeckmne paborbl:

NabopaTtopHas paboTa «M3yyeHMe CTPOEHMA KNETOK PacTEHUM, *KUBOTHbIX U BaKTepuin nopg,
MMKPOCKOMNOM Ha FOTOBbIX MUKpOMpenapaTax U Ux onnucaHme».

Tema 4. }nusHepeATeNbHOCTb KNETKMU.

ObmeH BewecTs, An metabonmsm. Accummunauma (nnactmyeckuin obmen) n guccumunauma
(sHepreTnyeckmn obmeH) — paBe CTOPOHbI e€AMHOro npouecca meTabonusma. Ponb 3akoHOB
COXPaHEHMs BELLECTB M SHEPTUM B NOHMMaHMM MmeTaboansma.

Tunbl obMmeHa BelwecTB: aBTOTPOPHbIN U reTepoTpodHbIA. Ponb pepmeHTOB B 06MEHE BeLLecTB
M NpeBpaLLEeHUM SHEPTUM B KNETKe.

dotocnHTes. CeeToBad W TemHoBaA ¢asbl ¢oTocuHTe3a. Peakuum ¢oTocuHTE3a.
ddodeKTMBHOCTb OTOCMHTE3A. 3HaYeHMe GOTOCMHTE3a A5 KU3HWU Ha 3emne. BaunsHue ycnosuit
cpeapbl Ha GOTOCMHTE3 U CNOCODObI NOBLIWEHUA €ro NPOAYKTUBHOCTU Y KYNbTYPHbIX PAaCTEHUN.

XemocuHTe3. XeMoCHHTe3upytowme 6aktepmm. 3HaueHne XeMOCUHTE3a A4 }KU3HKU Ha 3eme.

JHepreTuyeckmMin obmeH B KneTke. PaclienneHne BewecTs, BblAeNeHNE U aKKYMYIMPOBaHUE
3Heprum B KNeTKe. dTanbl SHepreTMyeckoro obmeHa. Nmkonus. bpoxxeHue u ero suabl. KucnopogHoe
OKUCNEHME, WIN KNeTO4YHOe AbixaHue. OkucautenoHoe docdopmunanposaHune. IPPeKTUBHOCTb
3HepreTMyeckoro obmeHa.

Peakumn maTpuyHoro cMHTesa. leHeTuyeckana nHpopmauyma n JHK. Peanmsaums reHeTU4eCcKom
nHbopmaumm B KneTke. [eHETUYECKNI KOA M ero CBOMCTBA. TpaHCKpMMLUMA — MaTPUUHbIA cuHTe3 PHK.
TpaHcnauma — bnocmHTes 6enKka. Itanbl TpaHcaaumu. KognposaHne aMMHOKUCNOT. Ponb pubocom B
buocuHTese 6enka.

HekneTtouHble ¢opmbl KU3HM — BUpycbl. NcTopua oTkpbiTuA Bupycos (. U. UBaHOBCKUA).
Ocob6eHHOCTM CTPOEHMA W HKM3HEHHOro UuMKna BupycoB. BbakTepuodarn. BonesHn pacteHuin,
YKMBOTHbIX W YeN0BEKa, Bbi3blBaeMble BMpycamu. Bupyc mmmyHoaedmumta 4yenoseka (BUY) —
Bo3byautens ClMWAa. O6patHaa TpaHCKpuNuuA, peBepTasa W UHTerpasa. [lpodunaktuka
pacnpocTpaHeHnsa BUPYCHbIX 3aboneBaHuUM.

Tema 5. PasamHoOKXeHue U MHauBNAYyanbHoe pasBuTUe OPraHU3MOB.

KNeToUHbIN UMKA, WAN KU3SHEHHbIA UWUKA KneTku. WHTepdasa u muTo3. [lpoueccsl,
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npoTekawwme B UHTepdase. Penamkauma — peakuua matpuyHoro cuHTesa [HK. CrtpoeHune
XPOMOCOM. XpOMOCOMHbIM Habop — KaproTtun. AunnonaHbln 1 raniongHbli XpOMOCOMHbIe Habopbl.
Xpomatuapl. LiuTtonornyeckne 0CHOBbI Pa3MHOMEHWUA U UHANBUAYANIbHOMO PA3BUTUA OPraHM3MOB.

JdeneHve knetknm — muto3s. Ctagum mutosa. lMNpoueccbl, NPOUCXOoAALLME HA Pa3HbIX CTaAMAX
MuTO3a. bruonornyeckuii cmoicn MnTo3a.

Mporpammupyemas rnbenb KNeTkn — anonTos.

dopmbl pasmHOXKeHMA opraHnamoB: 6ecnonoe 1M nonosoe. Buabl 6ecnonoro pasmHoMXKeHuA:
AeNeHne HagBoe, MOYKOBAHME OAHO- M MHOFOKNETOYHbIX, CNOpPoobpa3oBaHWe, BereTaTMBHOE
pa3sMHoXKeHue. IcKycCTBEeHHOe KNOHMPOBAHWE OPraHM3MOB, €ro 3Ha4YeHue 4N1A CeNeKkunu.

MonoBoe pa3amHOXKeHMe, ero oTan4yma ot becnosoro.

Me#nos. Cragum melosa. [lpoueccbl, npoucxogdaulMe Ha cTaguax merosa. [loBegeHue
XpOMOCOM B Mmelio3e. KpoccuHrosep. bronormyeckmin cMbici M 3Ha4YeHNE MeNo3a.

FameToreHes — npouecc o6pa3oBaHUA MOJIOBbIX KNETOK Y KMBOTHbIX. [M0os0Bble Kenesbl:
CEMEHHUKM U AMYHUKKU. Ob6pasoBaHMe W pasBUTME MOJOBbIX KAETOK — rameT (cnepmaTosous,
ANLUEKNeTKa) — cnepmatoreHes u oBoreHes. OCO6eHHOCTU CTPOEHUA ANLEKNETOK U CnepMaTo30na0B.
OnnopgoTBopeHue. MNapTeHoreHes.

NHamBmayanbHoe pas3sutne (oHTOreHes). IMOpMOHaNbHOE pasBuTUe (ambpuoreHes). ITanbl
3MOPMOHANbHOTO Pa3BUTMA Yy MO3BOHOYHbLIX XMBOTHbIX: ApobneHue, racTpynauuma, opraHoreHes.
MocTambproHanbHoe passuTME. Tunbl MNOCTIMOPUOHANBHOrO PA3BUTUA: NPAMOE, HenpAmoe
(nMunHoYHOE). BamsHMe cpedbl Ha pasBUTME OpPraHM3moB, ¢aKTopbl, CNOCO6Hble BbI3blBaTbh
BPOXKAEHHbIE YPOACTBA.

PocT n passutne pacteHuit. OHTOreHe3 LBETKOBOrO PACTEHUA: CTPOEHME CEMEHM, CTaAuM
pa3BUTKA.

NabopartopHbie U NpaKkTuyeckmne paborbl:

NabopatopHaa pabota Ne 4. «M3yyeHMe CTPOEHMA TMONOBbIX KAETOK Ha rOTOBbIX
MUWKponpenapaTax».

Tema 6. HacneacTtBeHHOCTb U UISMEHUYMBOCTb OPraHU3MOB.

MpeameT 1 3a4a4mM reHeTUKK. MicTopusa pa3BUTUA reHETUKN. Poab LMTONOrMK U aMbpronorumn B
CTaHOBJIEHUWU FTEHETUKN. BKNag poCCUCKUX M 3apybeXKHbIX YYEHDBIX B pa3BUTUE FeHeTUKU. MeToapbl
reHeTUKM (rMbpunaonormMyecknii, LUTOreHETUYECKUIA, MONIEKYNAPHO-TeHeTUYecKknin). OCHOBHble
reHeTU4YecKmne NoHATUA. [eHeTMYeCKaa CMMBOJIMKA, NCNOAb3yeMan B CXeMax CKpeLLMBaHUN.

3aKOHOMEpPHOCTM Hac/eL0BaHUA NPU3HAKOB, YCTaHOBAEHHble . MeHaenem. MoHornbpugHoe
CKpelnBaHme. 3aKoH eanHo-06pasua rmbpmnaos nepBoro nokoseHus. MNpasuno A4OMUHUPOBAHUA.
3aKOH paclenieHma NpmM3Hakos. [nnoTesa YNCToTbl rameT. [MoIHOE N HENO/IHOEe AOMUHUPOBAHME.

OurmbpmnaHoe  cKpewmBaHMe. 3aKOH  HE3aBUCMMOrO  HacnegoBaHMA  MPU3HAKOB.
LluToreHeTMYeCKMEe OCHOBblI AUIMOPUAHOIO CKpelWuBaHUA. AHanM3Mpylolwee CKpelmMBaHKe.
Mcnonb3oBaHWe aHaNM3UPYIOLWLETO CKPELLMBAHUA AN ONpeaeneHma reHoTuna ocoobu.

CuenneHHoe HacneaoBaHWe NpusHakos. Pabota T. MopraHa no cuenneHHOMY Hacnen0BaHUIo
reHoB. HapyLweHune cuenneHna reHoB B pe3y/ibTaTe KPOCCUHIoBepa.

XpOMOCOMHaA TeopmA HACeACTBEHHOCTU. [eHeTUYECKME KapTbl.

feHeTUKa nosa. XpomocomHoe onpegeneHne nona. AyToCOMbl U MOJIOBble XPOMOCOMbI.
FomorameTHble 1 reTeporameTHble OpraHn3mMbl. HacnegoBaHWe NPU3HAKOB, CLENIEHHBIX C MOIOM.

M3meHYnBoCTb. Buabl MISMEHYMBOCTU: HEHAcNeACTBEHHAA M HacaeAcTBeHHaAa. Ponb cpeabl B
HEeHacneaCTBEHHOM  M3MEHYMBOCTU.  XapaKTepucTMka  MOAUPUKALMOHHOM  M3MEHYMBOCTM.

BapuaumnoHHbIA pag M BapuauMoHHaA Kpueasa. Hopma peakuuu npusHaka. KonanuyecTBeHHble U
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KayecTBEHHbIe NPU3HAKM M UX HOPMA peakumnmn. CBoicTBa MOANPUKALMOHHON N3MEHUNBOCTMY.

HacnegcrtseHHada, WMAM reHOTMNKMYECKan, M3MeEHYMBOCTb. KomOWHATMBHAA M3MEHUYMBOCTb.
Me#o3 1 N0/10BOM NPOLLECC — OCHOBA KOMOWHATUBHON M3MEHYNBOCTU. MyTauMOHHAnA N3MEHYNBOCTb.
Knaccndumkauma myTtaumin: reHHble, XPOMOCOMHbIE, FeHOMHble. YactoTa M MNPUYUHBI MyTaLUi.
MyTareHHble @akTopbl. 3aKOH FOMOJIOTMYECKUX PALOB B HACNEeACTBEHHOMW M3MeHumBocTM H. WU.
Basunosa.

BHeaaepHaa HAacneACTBEHHOCTb U U3MEHYMBOCTD.

FeHeTMKa 4enoseka. Kapuotmn denoseKa. OCHOBHble METOAbl TEHETUKM YenoBeKa:
reHeasiorMyeckui, 6/1M3HeLoBbIN, LMTOreHeTUYECKUN, BMoXMMUYECKNA, MOIEKYNSAPHO-
reHeTnyecknin. CoBpemMeHHoe onpeaeseHne TreHoTuna: MOJIHOFEHOMHOE CEeKBEHUPOBaHue,
reHoTUNMpoBaHMe, B TOM u4ucie ¢ nomoulbto [MUP-aHanmnsa. HacneactBeHHble 3aboneBaHuA
YyenoBeKa: reHHble 601e3HM, 6ONE3HU C HacNeACTBEHHOM NpeapPacnoNOXEeHHOCTbIO, XPOMOCOMHbIE
6onesHn. ComaTnyeckme U reHepatuBHble MyTauuu. CTBONOBble KAeTKWU. MpuHUMNbI 340p0OBOro
obpasa M3HW, AMATHOCTMKKW, NPODUNAKTUKM U NleYeHUsa TeHeTMdecknx 6onesHeh. Meamko-
reHeTUYEeCKoe KOHCYIbTUPOBaHMe. 3HaYeHNE MeAULMHCKOM FreHETUKM B NPeA0TBPALLEHNN U eHEHUN
reHeTu4eckmx 3aboneBaHnin YenosekKa.

NabopartopHbie U NpaKkTuyeckmne paborbl:

NabopatopHasa pabota «M3yyeHne MOAUPUKALMOHHOM M3MEHUYMBOCTH, MOCTPOEHMUE
BapMaLMOHHOIo psaa v BapMaLMOHHON KPUBOMN Y.

NabopaTtopHan paboTa «AHaAN3 MyTaunii y 4po3odusbl Ha rOTOBbIX MMKpONpenapaTax».

MpakTuyeckan pabota Ne 2. «CocTaBieHNEe M aHANM3 POAOC/IOBHbIX YE/IOBEKAY.

Tema 7. CeneKkuyma opraHuamoB. OCHOBbl 6UOTEXHONOIUK.

CeneKkuma Kak HayKa M npouecc. 3apoxaeHue cenekuum n aomecTuKauuma. YueHue H. U.
BaBnnoBa 0O UEHTPax MNPOUCXOXKAEHMA W MHOroobpasmsa Ky/abTypHbIX pacTeHuid. LleHTpbl
NPOUCXOXKAEHMA AOMALLUHUX *KMUBOTHbIX. COpT, Nopoaa, WTaMMm.

CoBpemeHHble MeToAbl cefiekumMn. MaccoBbii U UHAMBUAYA/IbHbLIM OTOOPbLI B CeNeKkuMn
pacTeHMn M KMBOTHbIX. OUEHKa 3KcTepbepa. bAnM3KopoacTBEHHOE CKpeluBaHWe — UHOPUAMWHY.
Yncraa nuHma. CKpewmBaHMe YUCTbIX NHUN. [eTepo3uc, nan rmbpugHaa cuna. HepoactBeHHoe
CKpewmBaHue — ayTbpuamHr. OTaanéHHaa rmbpmnamnsaumna n eé ycnexm. MCKycCTBeHHbIN MyTareHes u
noayyeHue nonmnaonaos. JocTUREHUA ceNekumMmn PpacTeHNMN, })KUBOTHbIX M MUKPOOPraHU3MOB.

BMoTexHONOrMA KaK oOTpacab Npou3BoAacTBa. [eHHaA MHXeHepuAa. DTanbl  CO34aHMA
pekoMbuHaHTHOM [HK 1 TpaHcreHHbIx opraHnamoB. KnetoyHasa uHxeHepus. KnetouHble KyabTypbl.
MMUKpOKNOHaNbHOE pa3sMHOXeHune pacTeHun. KnoHuposaHue BbICOKONPOAYKTUBHbIX
CeNbCKOX03ANCTBEHHbIX OPraHM3MOB. JKONOTMYECKME U 3TUYECKMEe npobnembl. MO — reHeTMYecKu
MoanPULNPOBaHHbIE OPraHNU3Mbl.

Na6opaTopHble U NpakTUYecKue paboTbli:

IKcKkypcua «OCHOBHblE METOAbl M AOCTUMKEHUA CENeKUMM PacTeHMA M KUBOTHbIX (Ha
CENEeKUMOHHYI0 CTaHUMIO, NJEMEHHYIO ¢epmy, COPTOUCMbITAaTE/NIbHbIM Y4YacTOK, B Ten/JMYHOe
X0354CTBO, NabopaTopmIO arpOyHNBEPCUTETA UAN HAYYHOTO LEHTPa)».

Tema 1. 3BonOUMOHHAA Buonorua.
MpeAnocbIIKM BOSHUKHOBEHUA 3BOIIOLMOHHOM TEOPUKN. DBOJIIOLMOHHAA TEOPUA U €€ MecTo B

6uonornn. BamaHme sBoNOLMOHHON TEOPUM HA Pa3BUTME BUONOTUN U APYTUX HAYK.
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Ceupetenbctsa 3sooumn. ManeoHToNOrMYECKMe: NOCNeA0BaTENbHOCTL NOABAEHUA BUAOB B
NaneoHTONIOTMYECKOM IeTonncK, nepexogHole dopmbl. broreorpapmyeckune: cxoncTso U pasanyme
dayH 1 p1op maTeprKoB 1 OCTPOBOB.

dmbpuonoruyeckme: CxoAcTBa M pPasanuMa 3SMOPUMOHOB pPasHbIX BUAOB MO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJIOTUYHbIE, aHANIOTUYHbIE, PYAMMEHTAPHbIe OPraHbl, aTaBU3MbI.
MonekynapHo-bMOXMMMYECKME:  CXOACTBO  MEXaHM3MOB  HAC/NeACTBEHHOCTM M OCHOBHbIX
MeTabonnyeckmx nyTen y BCeX OpraHM3moB.

3BontouMoHHan Teopuma Y. AapsuHa. MNpeanocbiiku BOSHUKHOBEHUA JAapBUHU3MA. [BUXKYyLIMe
CUAbl 3BOOUMM BUAOB Mo [apBUHY (M3ObITOYHOE PAa3MHOXKEHWE MPU OFPAHUYEHHOCTU PEeCcypcos,
HeonpeaenéHHasa U3MeHYMBOCTb, bopbba 3a cylecTBoBaHMe, eCTECTBEHHbIN 0TOOP).

CuHTeTnYeckas Teopusa asoatoumn (CTI) n e€ 0CHOBHbIE NOJIOXKEHMA.

Mukpoasontouma. Monynauna Kak eamHMLa BUAA U 3BONOLUN.

Odsvxkywme cunbl (dbakTopbl) 3BontouMM BUAOB B npupoge. MyTauMOHHbIM npouecc U
KOMBWHaTUBHAA M3MEHUYMBOCTb. MONYNALNOHHbBIE BONHbI U Apeild reHoB. M3oaaumsa n murpaums.

EcTecTBeHHbIN 0TOOP — HanpasaaLWM GakTop sBoatoLMKU. PopMbl ecTecTBEHHOrO 0THOPA.

MpncnocobneHHOCTb OPraHM3MOB KaK pe3y/bTaT 3BoAOUMKU. [prumepbl NpucnocobaeHnin y
opraHnamoBs. Apomopdo3bl M MANO-aZanTaLMu.

Bua wn BupoobpasosaHue. Kputepuum Buaa. OcHoBHble ¢opmbl  BMAO0OOpasoBaHus:
reorpadumyeckoe, 3KoN0rn4ecKoe.

Makpoasontouusa. Popmbl  3BonOUMKU:  PUNETMYECKaAA, AMBEPreHTHasd, KOHBEpreHTHas,
napannenbHada. HeobpaTMmocTb 3BONOLMN.

MpouncxoxaeHne OoT HecneunanmsnpoBaHHbIX NpeakoB. MNporpeccupytowas cneumanmsayms.
ApanTuBHas paguauma.

NabopaTopHana paboTa Ne 1. «CpaBHeHMEe BUAOB NO MOPPONOrMYECKOMY KPUTEPULION.

NabopaTtopHana pabota Ne 2. «OnucaHne npncnocobaeHHOCTM OpraHM3ma U eé OTHOCUTE/IbHOro
XapaKkTepanr.

Tema 2. BO3HMKHOBEHME U pa3BUTUE XKU3HU Ha 3emae.

[JoHay4yHble npeacTaBNeHMA O 3aPOKAEHUN X KU3HU. HayuHble runoTesbl BO3HUKHOBEHWA KU3HN
Ha 3emne: abuoreHes n naHcnepmuaA. Xmmunyeckana ssoaouma. ABMOreHHbIN CUHTe3 OpraHUYecKux
BELLeCTB M3 HeopraHMYecKux. IKCNepMMEHTAsibHoe MNOATBEPKAEHNE XMMWUYECKOW 3BOIOLMUM.
HauanbHble aTanbl 6Guonornyeckon asontoumun. M'mnotesa PHK-mupa. PopmmposaHme membpaHHbIX
CTPYKTYP W BOSHUKHOBEHME NPOTOKNETKW. [epBble KNeTKn 1 nx agonouma. PopmmpoBaHmMe OCHOBHbIX
rPynn *MBbIX OPraHM3MOB.

Pa3BuTME KM3HM HA 3emne no apam U nepuogam. Katapxeil. Apxeiickaa M NpoTepo30MNCcKas
apbl. [Maneo3olickan apa N e€ nepuoabl: KEMOPUNCKUIM, OPAOBUKCKUN, CUNYPUNCKUN, OEBOHCKUMNA,
KaMeHHOYTrO/1bHbIN, NEPMCKUN.

Me3so30licKkan apa 1 eé nepuoabl: TPUACOBbIN, FOPCKUIA, MENOBOMN.

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

XapaKTepucTUKa KaMmata M reosiormyeckmx npoueccos. OCHOBHble 3Tanbl 3BOAOLMMK
PacTUTENbHOTO U XUBOTHOrO Mupa. Apomopdo3bl Y PaCTEHNIN N KMBOTHbIX. [loABNEHUe, pacyBeT 1
BbIMMPAHWE TPyNn XKMBbIX OPraHN3MOB.

CucTtema OpraHMYecKOro mupa Kak oTpaxkeHue 3Boaoumn. OCHOBHble CUCTEMATUYECKME
rpynnbl OPraHM3MoB.

3BontouMa YenoBeka. AHTPONONOMMA Kak HayKa. Pa3Bntre npeacTaBAeHU O NPOUCXOKAEHUM

yenoseKka. MeTtoabl M3yyeHUA aHTpoOMOreHesa. CXO,EI,CTBa M pas3anymAa 4enoBeKa U KUBOTHDIX.
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CucTemaTUUECKOE NONIOXKEHNE YeNoBEKa.

Asvxywme cunbl (GakTopbl) aHTponoreHesa. HacneacTBeHHas MUSMEHUYMBOCTb M €CTECTBEHHbIN
oT60p. ObwecTBeHHbIM 06pa3 }KU3HKU, N3TOTOBAEHWE OPYAUIA TPYAA, MblNEHUE, PeYb.

OCHOBHble CTaauM M BETBM 3BO/IIOLMM YeI0BEKA: aBCTPANONUTEKM, YenoBeK ymenoin, Yenosek
NPAMOXOAALLNNA, YeNnoBeK HeaHAEPTANbCKUIM, YenoBeK pa3yMHbIii. Haxo4KM MCKOMAeMbIX OCTATKOB,
BPEMA CyLLECTBOBAHMA, 061acTb pacnpocTpaHeHus, 06 bEM roIOBHOrO Mo3ra, 06pas *KU3HU, opyauA.

Yenoseyeckne pacbl. OcHoBHble 6osbliMe pacbl: eBponeongHasa (espasuiickan), Herpo-
aBCcTpasonaHasa (skBaTOpManbHas), MOHFO/IoMAHanA (a3maTcKo-amepmKaHCKasn). YepTbl
NPUCNOCcoHBNEeHHOCTM NpeacTaBUTENIEN YeNOBEYECKUX Pac K YCNOBUAM CyL,ecTBOBaHMA. EAMHCTBO
yenoseyeckux pac. Kputuka pacmsma.

NabopaTtopHblie un npakTUyeckme paborbl:

MpakTnyeckaa pabota No 1. «M3yyeHMe WMCKOMAEMbIX OCTAaTKOB PACTEHUMA W KUBOTHbIX B
KONIEKLUAXY.

JKCKypcuA «IBONOLMA OPraHUYECKOro Mupa Ha 3emne» (B eCcTeCTBEHHO-HAYYHbIA WK
KpaeBea4yecknin mysei).

Tema 3. OpraHM3ambl U OKpYXKaloLan cpeaa.

JKoNornA Kak HayKka. 3agaum u pasaenbl 3Konormn. MeTtoabl 3KONOTMYECKMX MCCnen0BaHNiM.
3KoN0rMyeckoe MMpPOBO33pEHME COBPEMEHHOTO Ye/10BEKA.

Cpegapbl obuTaHuA OpPraHNU3MoB: BOZHaA, Ha3eMHO-BO34yLLUHas, NoYBEHHasA,
BHYTPMOPraHM3MeHHas.

JKonornyeckme ¢akTopbl. Knaccudpukaums 3KoNorMyeckux ¢akTopoB: abuoTuyecKue,
BUOTMYECKME N aHTPOMNOTreHHbIE. [leCTBUE SIKONOTMYECKMX PaKTOPOB Ha OPraHU3MbI.

AburoTnyeckmne GakTopbl: CBET, TeMnepaTypa, BAaxHocTb. Potonepunoamsm. MpucnocobneHms
OpPraHM3MOB K AEeNCTBMI0 abMOoTUYECKNX GaKTOpOoB. bronornyeckme puTmbl.

BuoTtnyeckme ¢aktTopbl. Buabl GMOTUYECKUX B3aMMOAENCTBUIN: KOHKYPEHUMA, XULLHMUYECTBO,
cMMb61o3 1 ero ¢popmebl. MapasntTuam, Koonepauus, MyTyanmsam, KOMMEHCANMU3M (KBAapTUPaAHCTBO,
HaxnebHMyecTBO). AMEHCanM3M, HenTpanusm. 3HayeHue OMOTUYECKMX B3aMMOAEWUCTBUM AnA
CYLLLECTBOBAHMA OPraHM3MOB B MPUPOAHbIX COOBLLECTBAX.

JKONIOrMYECKME  XapaKTEPUCTUKM  nonyaauuu.  OCHOBHble  MOKasaTe/ M  MONyNAuUM:
YUCNEHHOCTb, MNIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTPaUMA. IMHAMMKA YNCNEHHOCTH
NonNynALUKN 1 eé perynaums.

NabopaTtopHbie U NpaKkTUYeckmne paborbl:

NabopatopHaa pabota Ne 3. «Mopdonornyeckme ocobeHHOCTU pPacTeHUI M3 PasHbIX MecT
obutaHus».

Tema 4. CoobLyecTBa U 3KONOrUYECKUE CUCTEMDI.

CoobluecTBo opraHnamoB — 6uoueHo3. CTpyKTypbl bMoLLEeHO3a: BUA0BAA, NPOCTPAHCTBEHHAA,
Tpoduyeckan (nuwesas). Bugbl-gomuHaHTbl. CBA3M B BUoLeHose.

JKonorunyeckme cuctembl (aKkocuctembl). [loHATME 06 3Kocucteme U HGuoreougeHose.
®PyHKLMOHAIbHbIE KOMMOHEHTbl SKOCUCTEMbI: NPOAYLIEHTbI, KOHCYMEHTbI, peayLeHTbl. Kpyrosopot
BELLECTB U NMOTOK 3HEPrMmM B sKocucTeMe. Tpopuyeckune (nuuieBble) ypoBHU 3KocUcTeMbI. Mnesble
uenn un cetn. OCHOBHble MOKa3aTenuM 3KocucTeMbl: Buomacca, NPOAYKUMA. IKOMOrMYecKue
nMpammapl: NPOAYKUMU, YUCNEHHOCTM, Ouomaccbl. CBOMCTBA 3KOCUCTEM:  YCTOMYMBOCTD,
camoperynauusa, passutune. Cykueccus.

MpupoaHble 3KOCUCTEMBI. IJKOCUCTEMbI 03Ep M peK. IJKocUcTeMa XBOWMHOIMo UM

LWNPOKONIUCTBEHHOTO NieCa.
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AHTpoOnoOreHHble 3KocUcTeMbl. Arposkocuctembl. Ypboakocuctembl. Buonorvyeckoe w
XO3ANCTBEHHOE 3HAYEHME arpoaKoOCUCTEM U ypHoaKocUCTEM.

BuopasHoobpasmne Kak ¢akTop ycTonumBocTM 3KocucteM. CoxpaHeHue 6uMonornvyeckoro
pa3sHoobpa3unsa Ha 3emne.

YyeHue B. U. BepHaackoro o 6uocdepe. MpaHULbl, COCTaB U CTPYKTypa Buocdepsl. HKusoe
BewecTBo M ero GpyHKumn. OcobeHHOCTM Bruochepbl Kak rnobanbHOM akocucTembl. AnHamuyeckoe
paBHOBecue 1 0bpaTHanA cBA3b B buocoepe.

KpyroBopoTbl Bel,eCTB U OMOreoXMmMuYeckMe LMKAbl 371eMeHTOoB (yrnepoga, asoTa).
3oHanbHoOCTb 6Uocdepbl. OCHOBHbIE BUOMbI CyLLN.

YenoseuyectBo B 6uochepe 3emnn. AHTponoreHHble M3meHeHus B buocdepe. FnobanbHble
3KoJIornyeckme npobaemol.

CocyuwiecTBoBaHWe npupoabl M YenoseyectBa. CoxpaHeHMe 6MOpasHOO6pPasmMAa KakK OCHOBA
ycTonumsoctn 6uocdepbl. OCHOBA PALMOHANBLHOIO YNpaBieHWUA MNPUPOAHbIMM pPecypcamm n Mux
ncnonb3oBaHue. [locTUKeHUA BMONOrMM M OXpaHa NPUPOAbI.
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2.3 TemaTuueckoe naaHupoBaHue 54 yaca

Ne nn HanmeHoBaHWe pa3aenos M TeM NPoOrpammbl Konunuyectso SneKkTpoHHble (umMdposble) obpasoBaTeNibHble
4acos pecypcbl
Bcero

1 Brnonorua Kak Hayka 1 [[BubnanoTeka LOK

https: m.edsoo.ru 7f41¢292]]
) "u1Bble CUCTEMbBI U X OpraHM3auma 1 [[BubnaunoTeka LOK

https: m.edsoo.ru 7f41¢292]]
3 XMMUYECKUI COCTaB U CTPOEHMUE KNIETKMU 3 [[BubnunoTeka LOK

https: m.edsoo.ru 7f41c292]]
4 *Kn3HeJeATeIbHOCTb KNEeTKK 6 [[BubnunoTteka LOK

https: m.edsoo.ru 7f41c292]]
5 PasmHoXKeHne n nHamneugyanbHoe pa3BuTme opraHM3moB 4 [[BubnunoTteka LOK

https: m.edsoo.ru 7f41c292]]
6 HacnencrBeHHOCTb M U3MEHUYMBOCTb OPraHM3MOB 9 [[BubnunoTteka LOK

https: m.edsoo.ru 7f41c292]]
7 Cenekuma opraHmamoB. OCHOBbI BUOTEXHONOTMK 3 [[BubnunoTeka LOK

https: m.edsoo.ru 7f41¢292]]
9 2BOJIIOUMOHHaA buonorus 6 [[BubnunoTeka LOK

https: m.edsoo.ni 7f41cc74]]
10 Bo3HMKHOBEHME U pa3BUTUE }KU3HU Ha 3emsie 5 [[BubnunoTeka LOK

https: m.edsoo.ni 7f41cc74]]
11 OpraHM3mbl M OKpYKatowas cpeaa 5 [[Bubnnoteka LLOK

https: m.edsoo.ni 7f41cc74]]
12 CoobLecTsa 1 3KONOrMYEeCcKMe CUCTEMbI 7 [[Bubnnoteka LLOK

https: m.edsoo.ni 7f41cc74]]
13 MosTopeHne/KoHTponbHasA paboTa/3aveT 2/1/1
OBLLUEE KO/TMYECTBO YACOB MO NPOrPAMME 54

19



2.4 MNoypo4Hoe nnaHUpoBaHUue

1
nn Tema ypoka KonnuecTso yacos
dopmmpyembie KOMNETEHLNMU
Bcero
1 brnonoruna B cucteme Hayk. 1
OK 5
2 MeToabl NO3HaHMA }KNBOW Npupoabl. MpakTuyeckas paboTa 1
«/cnonb3oBaHMeE Pa3NMYHbIX METOL0B NPU U3YHEHUMU Ok 4
OGMONOrMYECKMX OOBEKTOBY
3 brnonornyeckne cnctemol, NPoOLECChI N UX N3yveHue 1 Ok 2
XMMKUYECKUIA cOCTaB KNeTKK. Boga n mnmHepanbHble conu.
4 Benkun. Coctas n ctpoeHue 6enkoB. PepMeHTbl — 1 Ok 2
Gronornyeckme KatanmsaTopsi.
5 Yrnesoapl. innnabl. HyKnenHoBble KUCNOTbI. 1 Ok 12
6 UcTtopna n metoabl N3yvyeHMa KNeTKU. KneToyHaa TeopuA. 1 OK 6
KneTKa KaKk UuenocTHas MBAA cuctema.
7 CTpoeHue 3yKapuoTUYeCKon KneTku. JlabopaTopHas paboTa 1 Ok 4
«M3yyeHne CTPOEHMA KNETOK pacTeHUM, }KMUBOTHbIX, FPUOOB 1
GaKkTepuit Noa MMKPOCKONOM Ha roTOBbIX MMKpoONpenapaTax u ux
onucaHme»
8 ObmeH BeLecTs Uan meTabonnsm. 1 OK 2
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9 doTOCUHTE3. XeMOCHMHTE3. JHEpPreTUYecKMin obmeH. 1 Ok 2
10 BuocnHTes 6enka. Peakuma maTpmyHOro cuHTesa. TpaHcaauyma —|(1 Ok 2
buocnHTes benka.
11 HekneTouHble GpopMbl KMU3HU — BUPYChI. 1
Ok 2,5
12 dopmbl pasMHOXKeHUA opraHnsmos. Meios. 1 Ok 2
13 O6pasoBaHMe 1 pa3BMTUE NOIOBbLIX KNeTok. OnnogotBoperne. |1 Ok 2
14 TabopaTopHana paboTa «M3yyeHue CTPpoeHUA NoMIOBbIX KNeTok (1 Ok 2,4
Ha roTOBbIX MUKpONpenapaTax»
15 UHavBmnayanbHoe passuTMe OpraHM3moB. 1 Ok 2
16 [eHeTMKa — HayKa 0 HacneaCTBEHHOCTU U USMEHUYMNBOCTHU. 1 Ok 2
17 3aKOHOMEPHOCTW Hacnea0BaHUA NPU3HaKoB. MoHornbpHaHoe |1 Ok 2
CKpelLmBaHue.
18 AnrnbpmnaHoe ckpewmnBaHmne. 3aKoH HE3aBUCUMOTO 1 OK 2
Hacsea0BaHUA MPU3HAKOB.
19 CuenneHHoOe Hacnego0BaHME NPU3HAKOB. 1 Ok 2
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20 FeHeTnKa nona. HachepgoBaHue NPM3HAKOB, CLEMNIEHHbIX C 1 Ok 2
nosiom.
21 M3meHumnBocTb. HeHacneacTBeHHAA N3MEHUYMBOCTD. 1 Ok 2
22 MabopaTopHan paboTta U3yueHne moanduKauMoHHOM 1 Ok 2
N3MEHYNBOCTM, MOCTPOEHNE BAPMALLMOHHOIO pAaa u
BAPWALNOHHOWN KPUBOM»
23 HacnepcrBeHHaA U3MEHUYMBOCTD. 1 OK 2
24 [eHeTUKa YenoBeKa 1 OK 2,5
25 CeneKkuma KaKk HayKa u npouecc. MeToabl U AOCTUXKEHMA MpodeccnoHanbHO-opMeHTUPOBaHHOE [OK 2
CeNneKkUnmn pacTeHNM U XKUBOTHbIX. cogepKaHue:
1
26 brnoTtexHonornA Kak oTpacib NpPomM3BoACTBa. 1 Ok 2
27 DBOMOUMA N MeToabl eé nsydeHna. Uctopma passutma 1 Ok 2
npeacTaBieHNN 06 3BONOLUMN.
28 MHKpo3ssoatouuA. 1 Ok 2
29 MonynAaumA Kak snemeHTapHasa eanHULLA BUAA U 3BOJTIOLLUN. 1 Ok 5
NMabopaTtopHan paboTa Ne 1 «CpaBHeHMe BUAOB NO
MOPPONOrNYECKOMY KPUTEPUIO Y.
30 [BUKYLLME cUNbl (3neMeHTapHble GaKTopbl) 3BO/OLMN. 1 Ok 2
EcTecTBeHHbI 0T60OP 1 ero Gopmbl.
31 MNoBTOpPEHME NpoaeHHOro matepmana 3a 1 cemectp. 1 OK 5
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32

KOHTpOANbHbIN ypOK no utoram 1 cemectpa

33 Pe3ynbTaTbl 3BOAKOLMMK: NPUCNOCOBNIEHHOCTb OPraHU3MOB U OK 5
BnaoobpasoBaHue. JlabopatopHana pabota «OnucaHue
NPUCNOCOHBNEHHOCTM OPraHM3Ma U €€ OTHOCUTENIbHOTO
XapakTepa»
34 HanpasneHus 1 nyt1 makpoasoatounn. HeobpatumocTb Ok 2
SBOJIOLMMN.
35 UcTopunA KMU3HM Ha 3emne n meTogbl e€ nsyyeHua. flmnorteseol Ok 2
NPOUCXOXKAEHMA XKM3HM Ha 3emne.
36 PasBuTMe XKnM3HU Ha 3emsie No apam U Nepmoaam. Ok 2
37 OCHOBHbIe 3Tanbl 3BOJIOLMN PACTUTENBHOIO U }KUBOTHOIO MUpPaA. Ok 5
MpakTuyeckas pabota No «M3yyeHne nckonaembix
OCTAaTKOB PACTEHWUM U XKMBOTHbIX B KONNEKLMAXY
38 DBOJIIOLMSA YesIoBEKa (aHTponoreHes).
Ok 2
39 ABuKyLLMe cunbl (bakTopbl) aHTponoreHesa.
Ok 2
40 OCHOBHbIE CTaanmM 3BOMIIOLMKN YEeNOBEKA. YenoBeyeckume pacbl 1 Ok 2

npupogHblie agantaunnm 4yenoBekKa.
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41 DKo/10rMA Kak Hayka. Cpebl 06MTaHUA N 3KO/IOTNMYECKUNe 1 Ok 2
daKTopbI.

42 MNpodeccmoHanbHO-opmeHTUpoBaHHoe OK 5
AburoTnyeckne dakTopbl. JlabopatopHas paboTta Ne c:p,j)pmaHme' P P
«Mopdonormyeckne ocobeHHOCTU PacTEHUIN N3 Pa3HbIX MeCT 1 |
06UTaHUAY.

43 Brnotnueckne dpakTopsbl 1 Ok 2

44 JKONOrMyecKkme XxapakTepmucTMKu NonynaLmnm. 1 Ok 2

45 CoobLiecTBa opraHnM3moB — 6MOLEHO3. IKOI0TNYEecKne 1 OK 2
cucTeMbl (3KocucTeMbl).

46 CoobliecTBa opraHM3MoB — H6MOLLEHO3. 1 Ok 5

a7 DKo/0rnMYeckne cnucTembl (3KocucTemsi). 1 Ok 2,7

48 MpupoaHble sKocUcTEMBbI. AHTPOMOreHHbIe SKOCUCTEMBI. 1 Ok 2,7
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49 Bruocdepa — rnobanbHasa akocuctema 3eman 1 Ok 7
50 3aKOHOMEpPHOCTH cyLecTBOBaHUA Buocoepbl. 1 Ok 2,7
51 YenoseyectBo B 6uochepe 3emnun. MpodeccnoHanbHO-oprMeHTUPoOBaHHOE |OK 7
cogepKaHue:
1
52 CocyuwiecTBoBaHWe nNpmMpoabl N YenoseyecTsa. 1 Ok 7
53 MNoBTOpeHMe NponaeHHOro matepuana. [oAroToBKa K 3a4eTy. 1 Ok 5
54 NnddepeHUnpPoBaHHbIN 3a4eT. 1 Ok 5
OBLEE KOTMYECTBO YACOB MO NMPOTPAMME 54
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3.YC/10BUA PEANIU3ALIUM YYEBHOW OUCLUMMNIUHDI.

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.

JNTabopaTtopus, ocHalleHHas 0bopyaoBaHMEM 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 peanusaumMmM  KOMMETEHTHOCTHOrO MnoAxoAa, NpeaycMOTPEHO  WMCMONb30BaHME B
06pa3oBaTe/IbHOM NPOLLECCE AKTUBHbIX M MHTEPAKTUBHbIX GOPM NPOBEAEHUSA 3aHATUIN (KOMNbIOTEPHbIX
CUMYNAUNIA, AEeNOBbIX U PONEBbIX Urp, Pa36opa KOHKPETHbIX CUTyaL Ui, NCUXONOrUYECKUX U UHbIX
TPEHUHIOB, rPyNNoBbIX AUCKYCCUIA) B COYETAHMM C BHeayaUTOpHOM paboToi ana popmupoBaHUA u
pa3BUTMA 06LWMX M NPOGECCMOHANbHBIX KOMMETEHLMIN 0byYatowmxcs.

B npouecce BbINOAHEHMA ObyYalOWMMMUCA NABOPATOPHLIX M MPAKTUYECKMX 3aHATUN,
BK/IIOYAIOTCA 334aHMA C UCMNOb30BaHMEM MEPCOHA/bHbIX KOMMbIOTEPOB.

3.2. UHpopmaumnoHHOe obecneyeHne obyuyeHun

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

3.3 OpraHmsauma ob6pas3oBaTeNIbHOro Npouecca Ha 3aHATUAX No yyebHOI gucumnanHe
Peanusayus socnumamesnbHbiX acnekmos 8 npouyecce y4ebHbix 3aHAMul
Ha 3aHATMAX MCNONb3YIOTCA BOCNUTATENIbHbIE BO3MOXHOCTU COAEPHKAHUA y4eOHOM AUCLUNANHDI

yepes co3gaHune 6aaronpUATHLIX YCI0BMA Ana npuobpeteHma obyvatoWmMMmNCA OnbiTa OCYLLLECTBAEHUA
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
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 3aHATUN (KOMMbIOTEPHbIX
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. OcobeHHOCTU peanunsaummu nporpammoi ¢ npumeHeHmem 0T n 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 TexHonorun). [log 3NEKTPOHHbIM OOy4YeHMEM MOHMMAEeTCA OpraHM3aums
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 MHPOPMaALMOHHO-
TENEKOMMYHUKALUMOHHBIX ceTel, obecneymBalowmx nepegadyy nNo JMHUAM CBA3U  YKa3aHHOM
nHpopmaumm, B3aumoaencTame obydarLmxca n negarormiyeckmx paboTHMKoB. MNoa ANCTaHUMOHHbIMU
06pa3oBaTeNbHbIMU TEXHONOTMAMW MOHUMALOTCA 0bBpa3oBaTesibHble TEXHOJIOTUK, peannsyemble B
OCHOBHOM C NPUMeHeHNneM MHPOPMALNOHHO-TENEKOMMYHMKALMOHHbIX CETEN MPU ONOCPeA0BAHHOM
(Ha paccToaHUM) B3anmogencTBMM 0byYatoLWMXCA 1 NeJarormiyeckmux paboTHMKOB.

OucTaHUMOHHOE 0bOyyeHue, B 3aBMCUMMOCTU OT TEXHUYECKUX BO3MOXKHOCTEM obyyatolmxcs,
NPOBOAMTCA C WMCNONb30BaHMEM TakMX GOpM NpoBeAeHMA 3aHATUIMA KaK OHMAMH-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 obyyatoWmMxca Mo OCBOEHWUIO 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 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.

29



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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