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1. HACIIOPT PABOYEM MPOI'PAMMBI YYEBHOHN JTUCLHUILIMHBI

«buoJorus»
1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl
PaGouas  nporpamma  y4yeOHOW  aucuuiuiuHbl  «buosorus»  ABISETCd  YacCThIO
001eo0pa3oBaTeNIbHOTO  IIMKJIA ~ OCHOBHOW  00pa3oBaTelbHON  HpOrpaMMbl  HOATOTOBKU
cnenuaaucToB cpeanero 3BeHa (mpanee — [MIICC3) nmo cnennansuoctu CITO
35.02.08 DneKTpoTeXHUUECKUE CUCTEMBI B arponpoMbinuieHHoM Komiuiekce (AITK)

1.2. Mecto y4yeOHoi1 nucuuniaunbl B crpykrype IHIICC3

YueOHast JUCLIUIUINHA «buosorus» SABIACTCS yueOHOi JUCLUIIIIMHON
00111€00pa30BaTEILHOTO y4€OHOr0 IMKJIA B COOTBETCTBUM C TEXHOJOTHYECKUM HpoduiIeM
MOJIy4aeMOTro MPOPECCHOHATHHOTO 00pa30BaHUS.

VYuebHasg NTUCHMIIIMHA M3Yy4aeTcss Ha 0a30BOM YpPOBHE, OTHOCHUTCS K MpEeIMETHON 00iacTu
«EcrectBenno - nayunsie auciummabny OI'OC cpemnero odmiero oo6pa3oBaHwsl.

Peanuzanus conepxkaHus y4eOHOM IUCHMIUIMHBI NPEAIoiaraeT coOJIIOJICHHE MPUHLIKIIA
CTpOTOll NMPEEMCTBEHHOCTH B U3y4eHUHU Yy4eOHOH nucuuiuinHbl «buonorusy», 6narogaps 4emy B
Hell mpocMaTpuBaeTcsi HANpPaBJIEHHOCTb HA PA3BUTHE 3HAHUHM, CBA3aHHBIX C (OPMHUPOBAHUEM
€CTECTBEHHO - HAy4YHOI'O MHUPOBO33PEHHUS, LIEHHOCTHBIX OpUEHTALMN JIMYHOCTH, SKOJIOIMUECKOIO
MBILUIEHUS], IPEJICTABICHHS O 3J0POBOM 00pa3e *KHU3HU U OepeKHBIM OTHOLIEHUEM K OKpY’KaroIien
npupoHoil cpene. B To xe Bpemsi yueOHas nucuuiuiiHa «buonorus» s mpoQecCHOHAIBHBIX
00pa3oBaTeNbHBIX OpraHu3alui 00J1a1aeT CaMOCTOSTEIbHOCTBIO U LIEJIbHOCTBIO.

MexnpeameTHble CBSA3M  yuyeOHOM  jaucuuIuiMHbL  «buosorus» ¢ TakUMH
00111€00pa30BaTEIbHBIMU YU€OHBIMU AMCLUUIUIMHAMM, Kak «XuUMHs», «PU3KKa», CHOCOOCTBYIOT
(OpPMHPOBAHUIO IIEIOCTHOTO TIPEACTABICHUS 00 HM3ydaeMOM OOBEKTe, SIBICHUH, COJCHCTBYIOT
Jy4lIeMy YCBOEHHUIO COJEpKaHHMs TNpeAMeTa, YCTaHOBJEHHIO Oojiee MPOYHBIX  CBs3eH
0o0Oyyaroluxcsi ¢ MOBCEIHEBHOM JKU3HBIO U OKPYKAIOIIMM MHPOM, YCHJIEHHMIO pa3BHUBAIOIIEd U
KYJIBTYPHOH COCTaBJISIOLIEH POrpaMMBbl

N3yueHnue yueOHOW TUCHUILIMHBI «buoorusy 3aBepiuaercs IpoMeXyTOUHOM aTrTecTanuen
B popme ougpgepenyuposannozo 3auema B pamkax ocsoeHus IIIICC3 Ha 6a3e 0CHOBHOTO 00IIET0
oOpa3oBaHusl.

1.3 IInanupyemble pe3yJibTaTbl OCBOCHHS y4eOHOMH TUCHHUIINHBI Pe3yJIbTaThl

OcBoeHue coaepkaHusi yueOHOW NUCHUIUIMHBI «buosorus» o0OecrnednBaeT AOCTHXKEHUE
CTYIEHTAMH CJIEIYIOIIMNX PE3YyIbTaTOB:

Lenb

- OBJaJieHue OOYYAIONIMMHCA 3HAHWSIMH O CTPYKTYPHO-(PYHKIMOHAJIBLHOW OPraHU3aIlUN KHUBBIX
CUCTCM pPA3HOI'0 paHra u HpI/IO6p€T€HI/I€ YMGHI/Iﬁ HCIIOJIB30BAaTh 3TU 3HAHUA IJIA T'PAMOTHBIX HCﬁCTBHﬁ B
OTHOIIIEHUU OOBEKTOB JKUBOU IMpUPOAbI U PCHICHUA PA3JIMIHBIX KU3HCHHBIX HpO6J’ICM.

3anauun

- OCBOEHHE OOYYaIOIIMMHUCS CHCTEMbl 3HAaHUH O OHMOJOTMYECKHX TEOPHSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, THUMOTe3aX, IMpaBHiaX, CIYXallMX OCHOBOH Juid (OpMHpPOBAHUS
MPEJICTAaBJICHU O €CTeCTBEHHO - HAay4YHOM KapTMHE MHpa, O METOJaX Hay4YHOro I1O3HAHUS,
CTPO€HUH, MHOTOO0Opa3uu U OCOOEHHOCTSX >KUBBIX CHCTEM pPAa3HOTO YpPOBHsS OpraHU3alHH,
BBI/IAIOIINXCS OTKPBITHUAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTH;

- hopmupoBaHue y o0yyaromuxcst ~ IMO3HABaTEIbHBIX, WHTEJUIEKTYaJbHBIX U
TBOPUYECKUX CHOCOOHOCTEH B Ipoliecce aHalM3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJIOTMM Hay4HBIX
B3TJIS0B, UAEH U IOJIXOJ0B K U3YUYEHUIO )KUBBIX CUCTEM PAa3HOI'O YPOBHS OpraHMU3alNY;

- CTaHOBJIEHHE Yy oOOywaroumxcs oOmed KyJabTypbl, (YHKIHOHAIbHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIETO MHUpPA >KUBOM MPUPOIBI Ha
OCHOBAHUU 3HAHWH U OIBITA, IOJYYEHHBIX IIPU U3yYEHUN OUOJIOTHH;

- ¢dopMupOBaHHE Yy OOYYAIOMIMXCS YMEHUH WJUTFOCTPUPOBATH 3HAUYCHUE OMOIIOTHMUYECKUX
3HAHUHW B MPAKTUYECKON JEATENbHOCTH 4YEIIOBEKA, Pa3BUTUHM COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;



- BOCIIUTAHUC yGG)K,Z[éHHOCTI/I B BO3BMOXHOCTHU ITO3HAHUS YCJIOBEKOM )KPIBOﬁ HpI/IpO,[[LI,
HEOOXOAUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOIOCHHS STHYCCKUX HOPM IIPH IIPOBEACHUH
OHOJIOTNYECKUX HUCCIACAOBAHMIA;

- 0CO3HAHKE [[EHHOCTH OMOJIOTMYECKHMX 3HAHUI JIJIS [IOBBIIIEHUS YPOBHS 3KOJOTHUECKOM
KYJIBTYpPHI, sl POPMUPOBAHHS HAYYHOT'O MUPOBO33PEHUS;

- MPUMEHEHHE NPUOOPETEHHBIX 3HAHMHW M YMEHHU B IOBCEIHEBHOM JKHU3HU JUIS OLECHKH
MOCJICICTBUM CBOCH JEATEIBHOCTH [0 OTHOIICHHIO K OKPYKAIOIICH cpene, COOCTBEHHOMY
3I0pOBBIO, 000CHOBaHKE U COOIOEHNE MeP MPO(UIAKTUKH 3a00JI€BaHUI.

OcBoenue CONIEpKaHUsl JTUCHHUILTUHBI  «buoyorus» o0ecnednBaeT JOCTHIKECHUE
CTYICHTaMHU CJICYIOIIMX TUIAHUPYEMBIX PE3yJIbTaTOB:
JIMYHOCTHBIX:

1) rpaxknanckoe BOCIIUTaHUE:

- cOPMUPOBAHHOCTh TPAXKMTAHCKOW TIO3UIMH OOYYAIOMIErocss KaK AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUHUCKOrO OOIIEeCTBa;

- OCO3HAaHME CBOUX KOHCTUTYIIMOHHBIX TpaB U OO0S3aHHOCTEW, YBa)KEHHE 3aKOHA W
MIPaBONOPSJIKA;

- TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIE€ATEILHOCTH MPU CO3/IaHUU YUYE€OHBIX MPOCKTOB,
pelIeHnr yuyeOHbIX U MTO3HABATENbHBIX 33/1a4, BBIMOJIHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

- CIOCOOHOCTBH OMPEACIATh COOCTBEHHYIO ITO3UIMIO [0 OTHONICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

- yYMEHHE YYHUTBHIBaTh B CBOMX JCHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOACH C pasHbIMU YOEKICHHUSIMH, KYyJIbTYPHBIMH IIEHHOCTSMH U COLHUAIBHBIM
MOJIO)KEHUEM;

- TOTOBHOCTh K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOTO BBHIMOJHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX U UCCIEA0BATEIbCKUX 3a/1a4, YBAXKUTEIbHOE OTHOIIEHUE K MHEHHUIO ONIOHEHTOB
P 00CYXJIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

- TOTOBHOCTh K TYMAQHUTAPHOU W BOJIOHTEPCKOM NEATEIbHOCTH;

2) maTpuOTHYECKOE BOCIIUTAHUE!

- c(OpMHPOBAHHOCTh POCCUICKON IPaskIaHCKOW MJICHTHUYHOCTH, TATPHUOTHU3MA, YBAKCHUS K
CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH Itepell PoauHOM, ropnocTu 3a ¢cBOU Kpal, cBoro Poauny,
CBOU S3BbIK M KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOIOHAIIMOHAJILHOTO Hapoia Poccuuy;

- 1IEHHOCTHO€ OTHOILIEHWE K MPUPOJHOMY HACIEOUI0O M MaAMITHUKAM TPUPOJIBI,
TocTHXKeHnsM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSX, TPYIE;

- CcrmocOOHOCTh OIIGHHWBAaTh BKJAJ POCCUNWCKHX YYEHBIX B CTAaHOBIEHHE U pPa3BUTHE
OMoJIOTUM, TIOHMMAHKUE 3HAYEHUsI OMOJIOTHU B MO3HAHUU 3aKOHOB MPHUPOJbBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

- wuaeWHas yOeXIEHHOCTh, TOTOBHOCTh K CcHykeHHi0 OTeuecTBY W €ro 3amfure,
OTBETCTBEHHOCTH 32 €r0 CyIL0Y;

3) 1yXOBHO-HPABCTBEHHOE BOCITUTAHHE:

- OCO3HAaHHME MJYXOBHBIX IIEHHOCTEH pOCCHIICKOrO0 Hapoaa; CcHOpMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, DJTHYECKOTO TIIOBEJICHUS, CIIOCOOHOCTH OIEHWBATh CUTYAIMI0 U
MPUHUMATh OCO3HAHHBIE pEUICHUs, OPHUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- OCO3HaHME JJMYHOTO BKJI/Ia B MOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;

- OTBETCTBEHHOE OTHOIICHWE K CBOUM POJMUTENSAM, CO3JIaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEW CEMEWHOW XMU3HU B COOTBETCTBUU C TPALULUSIMU HAPOIOB
Poccuu;

4) 5cTeTUYECKOE BOCITUTAHUE:!

- 3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUas 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

- IOHMMAHKNE SMOLMOHAIBHOIO BO3JEHCTBUS JKUBOM IPUPOBI U €€ HEHHOCTH;

- TOTOBHOCTh K CaMOBBIPQKEHHIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE MPOSBIIATH



KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢pu3nUUeCKOro BOCIIMTAHHS:

- MOHMMaHHUE U pealn3anus 370pOBOro U 6€30macHOro 0Opa3a >KU3HHU (310pOBOE MHUTAHUE,
COOJIOJICHHE TMIMEHWYECKUX IpaBWJI M HOPM, COAJaHCUPOBAHHBIM PEXHMM 3aHATHH M OTABIXA,
perynspHast pusnueckas akTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOILICHHS
K COOCTBEHHOMY (PM3UYECKOMY M IICUXUUYECKOMY 3/10POBbIO;

- [OHMMAaHUE IIEHHOCTH IPaBUJ HUHAMBUAYAJIBHOIO U KOJUIEKTUBHOTO O€3011aCHOTO
IIOBEJICHUA B CUTYallUsAX, YTPOKAIOIIUX 310POBBIO U KU3HU JIIOIEH;

- OCO3HAHHME MOCJIEACTBHA W HENPHUATHUE BPEAHBIX NPUBBIUCK (YIOTPEOJICHHS aIKOTrOJIs,
HapKOTHKOB, KypEHHUs);

6) TpyZ10BOE BOCIIUTAHUE:

- TOTOBHOCTb K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYI0I00HE;

- TOTOBHOCTb K aKTUBHOMH J€ATEIbHOCTU TEXHOJIOTMUYECKOM U COLMaIbHOM HalpaBJIECHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH, INIAHUPOBATH U CAMOCTOSTEIBHO BBIIOIHATH TaKyIO JAESIT€IbHOCTD;

- MHTEpeC K Pa3iM4HbIM chepaM MpodecCHOHATBFHOU IESTEeIbHOCTH, YMEHHE COBEpIIAThH
OCO3HaHHBIHM BbIOOP OyayiIeil npodeccuu U peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBL;

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUM BCel
KHU3HU;

7) PKOJIOTUYECKOE BOCTTUTAHUE:!

- HKOJIOTUYECKHU 11eJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHMKY >KU3HU Ha 3emJe,
OCHOBE €€ CYIIIECTBOBaHMS,

- TOBBILIEHHE YPOBHS SKOJIOTMYECKOM KYyJIbTYphl: MPUOOPETEHUE OIbITA IUIAaHHUPOBAHUS
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH JJIsl OKPYKAIOILEN Cpeibl;

- OCO3HaHHE IJIOOATBHOIO XapakTepa HKOJOTHMUECKUX MpoOIeM M MyTed MX pEeLIeHHUS;
CIOCOOHOCTh HCHOJB30BaTh NpUOOpeTaeMble NMPU H3yYEHUU OMOJIOTMM 3HAHUS M YMEHUS MpHU
peleHny MpoodJieM, CBSI3aHHBIX C PALMOHAIBHBIM MPHPOJIONOJIB30BaHIEM (COOI0/IEHHE MpaBUil
MOBE/ICHUS B MIPUPO/IE, HAIIPABICHHBIX HA COXpPaHEHUE PaBHOBECHS B SKOCUCTEMAaX, OXpaHy BHJIOB,
HKOCUCTEM, OHOChEpHI);

- aKTHUBHOE HEINpUSITHE JEHCTBUM, MPUHOCSIIUX BpEl OKpYXarolled MNPUPOAHON cpene,
YMEHHE MPOrHO3UPOBaTh HEOJAroNpHUSATHBIE HKOJOTHYECKUE IOCIEACTBUS IpeIlpUHUMAEMbIX
JNENUCTBUN U NTPEAOTBPALIATh UX;

- HaJIWYME Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHHS, JKOJOTMYECKOH KYIbTYpPBI, OIBITA
NEeSITeIbHOCTH ~ DKOJIOTUYECKOW  HalpaBlICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS HMHU B
MIO3HABATEIbHOM, KOMMYHUKAaTUBHOM M COLMAJIbHONM NPAKTHKE, TOTOBHOCTM K YYacTHIO B
MIPAKTHYECKON IEATEIbHOCTH SKOJIOTHYECKON HAIIPABIECHHOCTH;

8) IEHHOCTh HAyYHOTO MTO3HAHMS:

- Cc(OPMHUPOBAHHOCTb MHMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKd U  OOLIECTBEHHOW MpaKTHKH, OCHOBAHHOTO Ha JUajlore KyJbTyp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

- COBEPILEHCTBOBAHUE S3bIKOBOM M YMTATENBCKOW KYJIBTYPBI KaK CpPEICTBA B3aUMOJIEHCTBUSA
MEX1y JIFOJIbMU U TIO3HAHUSI MUPA;

- NOHHMMaHHe crneuudukr OMOJIOTMM KaK HayKH, OCO3HaHue e€ poiu B (POpMHUPOBaHUH
paIMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IIEJIOCTHOIO TNPEACTaBIEHUS 00 OKpYy)KaroleM
MHUpE KaK O €IMHCTBE MPUPObI, UEIOBEKa U 00IIECTBa, B ITO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH
U peleHuH Mpo0IeM COXpaHEHHs PUPOJHOTO PAaBHOBECHS;

- YOeXXIEHHOCTh B 3HAYMMOCTH OMOJIOTHM JJISi COBPEMEHHOH IUBWIM3ALUKN: 00eCreueHHs
HOBOTO YpPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3JAaHUS IMEPCHEKTUBHBIX OWOTEXHOJIOTUM, CIIOCOOHBIX
pemarh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUYECTBA, MOMCKA MyTeH BhIXOJA U3 II0OATBHBIX
HKOJIOTHYECKUX Ipo0sieM M obOecreueHus nepexoja K YCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY
MCTOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

- 3aMHTEPECOBAHHOCTb B MOJyYCHUH OMOJOIMUYECKUX 3HAHUH B IEJAX MOBBILICHUS OOIIeH
KyJIbTYpbl, €CTECTBEHHO-HAYyYHOM TIpPaMOTHOCTH KaK COCTAaBHOW 4YacTu (DyHKIIMOHAJIBHOU



IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHuu OUoJIOTHH;

- TMOHMMaHHE CYIIHOCTH METOJIOB IIO3HAHMSA, HCIOJIB3YEMBIX B ECTECTBCHHBIX HayKax,
CIOCOOHOCTh HMCIIOJIB30BaTh IIOJIydaeMble 3HAHUS s aHajdu3a M OOBACHEHHS SIBICHHUM
OKPYKAIOIIET0 MHPAa M HPOHUCXOAAIIMX B HEM H3MEHEHHWH, yMEHHE JenaTb OOOCHOBAHHBIC
3aKJIIOYCHHST HA OCHOBE HAyYHBIX (DAKTOB M HUMEIOIIUXCA JaHHBIX C LEJIbI0 TOJYYeHHS
JTOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIBb30BaTh OHMOJIOTMYECKHE 3HAHHUSA ISl PELICHHS
npo0JIeM B peabHBIX KU3HEHHBIX CHUTYAIUX;

- OCO3HAHME IIEHHOCTH HAYYHOH NESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBISATH IMPOCKTHYIO U
MCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUIYAIHHO U B TPYIIIIE;

- TOTOBHOCTh M CHOCOOHOCTh K HEMpPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO, K
aKTMBHOMY TIOJIYYCHHMIO HOBBIX 3HaHMH 110 OHOJIOTUM B COOTBETCTBHM C >KU3HCHHBIMHU
noTpeOHOCTAMHU.

MeTanpeaMeTHbIX:

MeTalpeIMETHbIE PE3YNbTaThl OCHOBHOW 00pa3oBaTENIbHONW MNPOTrpPaMMbl NPEICTaBICHEI

TpeMmsl IpyIIlaMu YHUBEpCAJIbHBIX yueOHbIX nercTBuil (Y'Y ).

YHuBepcaiabHble yueOHbIe O3HABATE/IbHbBIE 1eiiCTBUS:

1) Ga30BbIC JIOTHUECKUE ICHCTBHS:

- CaMOCTOATEIbHO (GOPMYIMPOBATH U AKTyalM3HpPOBaTh MHpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

- HCIIOJIb30BaTh MPH OCBOCHUHM 3HAHUI NPUEMBI JIOTUYECKOTO MBIILICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukamnmu, 0000IIeHNs ), PaCKPBIBATh CMBICT OMOJOTHYECKUX TOHSITHN
(BBLOENATH WX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMHU MOHSATHUSIMU);

- WUCIOJB30BaTh OWOJIOTMYECKUE TOHATHUS U1l OOBSCHEHUS (PAKTOB W SIBICHUU J>KUBOU
TIPUPOJIBI;

- CTPOWUTH JIOTUYECKHE PpACCYKICHHS (MHIyKTHUBHBIC, JICIYKTUBHBIC, 110 aHAJIOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHHSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHS,

- TMIPUMEHSTh CXEMHO-MOJIeIbHBIE CPEACTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHWH B HU3Y4YaeMbIX OHOJIOTMUYECKHUX OOBEKTaX, a TakKe MPOTUBOPEYHIl pa3sHOro poja,
BBISIBJICHHBIX B PA3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

- pa3pabaTbIBaTh IJIAH PEHICHUSI MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCSl MaTepUaTbHbIX
1 HEMaTepUAIbHBIX PECYPCOB;

- BHOCUTh KOPPEKTHBHI B JCSITEIHHOCTH, OIICHHBATH COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

- KOOPJAMHHPOBATh M BBHIMOJIHATH PabOTy B YCIOBHSAX PeaIbHOr0, BHPTYaTBLHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

- pa3BUBATh KPEATUBHOE MBIIIJICHHE ITPU PEIICHUH XU3HEHHBIX MPOOJIEM;

2) 6a30BBIC HCCIICIOBATEIIBCKUE ICHCTBUS:

- BIIQJICTh HABBIKAMHU y4eOHO-HCCIICIOBATEIHLCKON M MPOCKTHOM NEATeTbHOCTH, HaBBIKAMHU
pasperieHust mpobieM, o0siagaTh CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITENILHOMY TOMCKY
METOJIOB PEIICHHSI MPAKTUICCKUX 3aJ1a4, TPUMCHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

- WCIIONIb30BaTh PAa3JHYHBIC BHUJBI JEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIH, MPEOOPA30BAHUIO W NMPUMEHCHHIO B YYEOHBIX CHUTYallHsX, B TOM 4YHCIIC IPHU
CO3/IaHUU YYEOHBIX U COIMAIBHBIX TPOEKTOB;

- (hopMHpOBATH HAYYHBIN THI MBINUICHUS, BIaJIETh HAYYHOH TEPMUHOJIOTHEH, KITFOUEBBIMHU
MOHATHSIMA U METOJIaMU;

- CTaBUTHh W (POPMYJIHPOBaTH COOCTBEHHBIC 3aa4d B 00pa30BATEIbHOW MNESATEIBHOCTH H
KU3HEHHBIX CUTYaIIHIX;

- BBIABJIATH TNPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalU3UpPOBaTh 3aJady, BbIIBHIaTh
TUNOTE3y €€ pelleHus, HaXOAUTh apTyMEHTHI IS JI0Ka3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,



- QHAJIM3MPOBAThH MOJIyYECHHBIE B XO/I€ PEIICHU 3a/1a41 PE3yIbTaThl, KPUTUUYECKU OLIEHUBATD
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

- JlaBaTh OLIGHKY HOBBIM CHTYyallUsIM, OLCHHMBATH MPUOOPETEHHBIN OMBIT; OCYIIECTBIATH
LieJIEHANPaBJIEHHBIN IIOUCK MEpeHoca CPEeICTB U ClIOcO00B JeHCTBUA B IPO(ECCHOHANBHYIO Cpey;

- yMeTh TEPEHOCHTb 3HAaHUS B I[IO3HABATENBHYID W TPAKTUYECKYI0 00JacTu
KHU3HEJEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEAMETHBIX 00JaCTel; BBIIBUTaTh HOBBIC HJIEH,
Ipe/ularaTb OpUI'MHANbHBIE MOJAXOJbl U PELICHUs, CTABUTh IPOOJEMBI M 33JayM, JONYCKaroIue
aJIbTepHATHBHBIC PEILICHHS;

3) pabora ¢ uaHpOpMAaLUEii:

- OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(GOpMAIMH (TEKCTe y4eOHOTO MOCOOUs,
HAy4YHO-TIONYJISIPHON JMTEpaType, OMOJIOTMYECKUX CIIOBApsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHaIM3UpPOBaTh HHPOPMALMUIO PA3TUYHBIX BHIOB U (HOpM
IPEJCTABICHUS, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUUBOCTb;

- (GopMynIHpOBaTh 3ampPOCHl W TPUMEHSTH DPA3IUYHBIE METOAbI MpPHU TIOMCKE M O0TOOpe
Ouosiornyeckoil nHpopmanu, HeOOXOIMMOH /ISl BBIIIOJIHEHUS YUeOHbIX 3a1a4;

- TpuoOpeTaTh OMBIT HCIIOJNB30BaHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILLIEHCTBOBATh KYJIbTYpy aKTUBHOT'O MCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CUCTEM;

- CAMOCTOSATEIbHO BBIOMpPATh ONTUMAJIbHYIO (OpPMYy MPEACTABICHUS OMOJIOTHYECKON
uHpopmanuu (cxemsl, rpaduKy, JUarpamMmbl, TAOIHUIIbI, PUCYHKH U IPYToe);

- HCIIOJIb30BaTh HAy4YHBIA SI3bIK B KAauyecTBE CpEACTBa Mpu padore ¢ OHOIOrH4ecKon
uHpopMalMell: NMPUMEHATh XUMHUUYECKHe, (PU3MYeCKHe M MaTeMaTU4eCKHe 3HAKU M CUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYypy, HCIHOJb30BaTh M IPEOOpPa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HAIJISIIHOCTH;

- BJAJNeTh HaBBIKAMHM DPACMO3HABaHWUSA W 3aUTHl HHQOpMAIMK, WHPOPMALUOHHOM
0€30MaCHOCTH JIMYHOCTH.

YHuBepcaibHble KOMMYHMKATUBHBbIE 1elCTBUSA

1) obmienue:

- OCYIIECTBJIATh KOMMYHHUKAIIUH BO BCeX cepax KU3HU, aKTUBHO Y4acTBOBATH B THAIIOTE
WIA JUCKYCCHM IO CYIIECTBY OOCYyKAaeMoil TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKAa3bIBATh
CYXKIIEHUS OTHOCHUTENIFHO BBHIMIOJHEHUS TIpeAjlaraeMod 3aJadd, YYHTHIBAaTb WHTEPECHl U
COIJIACOBAaHHOCTH MO3ULUI IPYTUX YUaCTHUKOB AMAIOra WK AUCKYCCHUN);

- pacmo3HaBaTh HeBepOaJbHBIE CpeAcTBa OOIICHHWS, NMOHUMATh 3HAYCHHE COIHMAIbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYyallUd, YMETh CMSATr4aTb KOH(IUKTHI U
BECTH MIEPETOBOPHI,

- BJIQJIETh Pa3IMYHBIMU CHOCOOaMM OOIEHHUS U B3aWMOJICHCTBHS, NMOHMMATh HaMEpPEHMS
APYTUX JIOJCH, TPOSBISITh YBAKUTEIBHOE OTHOIICHHWE K COOECETHHWKY UM B KOpPpEKTHOH (opme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

- pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3pPEHHSI C HCIOJIB30BAHHEM SI3BIKOBBIX
CpPEACTB;

2) COBMECTHas JIeSITeIbHOCTh:

- MIOHUMATh U HCIOJB30BATH NMPEUMYIIECTBA KOMAaHAHON M MHIMBUAYaJIbHOW pabOTHI IpU
pelieHnn OuoJoruyeckor MpoOieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYNIOBBIX
(dbopM B3aMMOAEUCTBUS MPH peIICHUH YyueOHOH 3a1aun;

- BBIOMpATh TEMATHKY W METOJbl COBMECTHBIX JIEHCTBUH C Y4ETOM OOIIUX HWHTEPECOB U
BO3MOKHOCTEH Ka)K0T0 WIeHa KOJUIEKTHUBA;

- TMPUHUMATh I COBMECTHOW JESATEIHHOCTH, OpPTaHW30BHIBATH W KOOPIWHHPOBATH
JNEUCTBUA 10 €€ TOCTHXKCHHUIO: COCTAaBJIATh IUIAH JEHCTBUM, PaCIpeNeaTh POIU ¢ y4ETOM MHEHUN
YYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PabOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaKJOI0 YYaCTHHUKA KOMaH/bI B OOIIMI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

- mpeanaraTb HOBbIE NMPOEKTHI, OLEHUBATh HMJIEH C MO3MIUU HOBH3HBI, OPUTHHAIBHOCTH,



IIPAaKTUYECKOU 3HAYMMOCTH;

- OCYHICCTBJIATH ITO3UTHUBHOE CTPATErMYECKOE IIOBEIECHUE B Ppa3JIMYHBIX CHUTYaLMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

YHuBepcaibHble peryjsiTUBHbIE JeiiCTBHS:

1) camoopraHu3anus:

- HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MAJS BBIIBIECHUS NPOOJEM M HMX pELIeHHUs B
KU3HEHHBIX M YUYEOHBIX CUTYalLlUsX;

- BBIOMpaTh Ha OCHOBE OMOJOIMYECKUX 3HAHUM 1I€JE€BbIE U CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBHUAX M IIOCTYNKAax II0 OTHOILIEHUIO K >KMBOM IPUPOJE, CBOEMY 3J0pPOBBIO U 3I0POBBIO
OKPYKAIOILHX;

- CaMOCTOSITEJIbHO OCYIIECTBIISITh ITO3HABATEIIbHYIO JI€ATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIE 3314l B 00pa30BaTENbHOMN JESATENbHOCTH U )KU3HEHHBIX
CUTYyalUsX;

- CaMOCTOSITEJIbHO COCTABIIATH IUIaH PELICHUs MPOOJIEMBbl ¢ Y4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH; 1aBaTh OIICHKY HOBBIM CHUTYaIlHsIM;

- paclMpsATh paMKU Yy4yeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IPEANOYTEHUH; JenaTb
OCO3HAaHHBIN BBIOOP, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

- OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

- CIIOCOOCTBOBATh (DOPMHUPOBAHHIO M MIPOSIBICHUIO ITUPOKOW SPYAUIIMU B Pa3HBIX 00JacTAX
3HaHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb;

2) CaMOKOHTPOJIb!

- JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JACSTEIbHOCTb, OLIEHUBATh
COOTBETCTBUE PE3yJIbTATOB LEIAM;

- BJIaJICTh HAaBbIKAMHU TO3HABATENbHON pe(IeKCUM KaK OCO3HAHUS COBEPIIAEMBbIX JEHCTBHMA
U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YNbTATOB M OCHOBAHUMU, MCIONB30BATh MPUEMBI pediIeKcuu
JUIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

- OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

- IPUHUMATh MOTHUBBI U APIYMEHTBI APYTUX MPU aHAJIN3€ PE3YJIbTATOB JEATEIBHOCTH;

3) npuHATHS ceOs U APYrHX:

- IPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

- IPUHAMATh MOTHBBI U apTYMEHTHI IPYTUX IPH aHAIU3E PE3YIbTaTOB IE€ATEIBHOCTH;

- IPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIUOKY;

- pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJI0BeKa.

IpeamerHbIX:

- c¢(hopMHpPOBAHHOCTh 3HAHUH O MECTE U POJU OMOJOTMH B CHCTEME HAYYHOI'O 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYUYHOM KapTHUHBI MHUpa U
Hay4YHOTO MUPOBO33PEHHUS, O BKJIAJ€ POCCUHUCKHUX U 3apYOEKHBIX YUEHBIX- OHMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YelIOBEKa Ul PEeLIeHNs KU3HEHHBIX 3a/1a4;

- YMEHHUE PacKpbIBaTh COJIep:KaHUE OMOJOTUYECKMX TEPMHHOB U MOHSATUH: XKHU3Hb, KIIETKA,
OopraHusM, Metadbonu3M (0OMEH BELIECTB U MpEBpallleHHe SHEPTHH), TOMEOCTa3 (CaMOperyJsms),
YpPOBHEBasi  OpraHu3alus  JKUBBIX  CHCTEM, CaMOBOCITpOU3BEICHUE  (pEenpOAYKIIHS),
HACJIEACTBEHHOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHUE;

- YMEHHE u3jaraTb OHOJOrMYecKHe Teopuu (KIETOYHasl, XPOMOCOMHAas, MyTallMOHHas,
LEHTpaJIbHas J0rMa MOJEKyJIspHoil Ouonorun), 3akoHsl (I'. Mengens, T. Moprana, H.U.
BaBusnioBa) u ydeHus (0 LeHTpax MHOrooOpasusi U MPOUCXOKIACHUS KylbTypHbIX pacteHuit H.U.
BasuioBa), onpenensaTs rpaHulbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

- YMEHHE BJa/IeTh METOJaMH HAy4YHOIO MO3HAHHSA B OMOJOTMM: HAOJIIOJIEHHWE M OMHCAHUE
KHUBBIX CHUCTEM, TIPOLIECCOB W SBJICHUH, OpraHM3alus U TPOBEACHHE OHOJIOTUYECKOTO
JKCIIEPUMEHTA, BBIIBW)KCHHE THUIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXIY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOTYYCHHBIX PE3Y/IbTaTOB, UCIIOIb30BAHHBIX HAYYHBIX MOHATHIA, TEOPUI
Y 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI HA OCHOBAHUU IOJIy4YE€HHBIX PE3Y/IbTATOB;

- YMEHME BBIICIATH CYLIECTBEHHBIC IPU3HAKU BHUPYCOB, KJIETOK IIPOKAPUOT U HYKAPHUOT,



OJTHOKJICTOYHBIX M MHOTOKJIETOUHBIX OPraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
IIPEBpAIllEHUs] SHEPrMM B KJETKe, (OTOCHHTE3a, IJACTUYECKOI0 M HIHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHUTO3a, MEWO03a, OIUIOJOTBOPEHUS, PA3MHOKEHUS, WHAWBHUIYAJIbHOTO DPAa3BUTHUS
opraHusma (OHTOTEHE3);

- YMEHHE IPUMEHSTH MOJy4YeHHbIC 3HAHUS U1 OOBSICHEHHS OMOJIOTHYECKUX MPOLIECCOB M
SBJICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B MOBCEJIHEBHOM XM3HU C LIEbI0 OOecredeHus
0€30IaCHOCTH CBOETO 3[I0POBbS U 370POBBSI OKPYKAIOIIHMX JIOACH, COOIIOCHUS HOPM I'PAMOTHOTO
IIOBEJICHUSI B OKpYXarollled NPUPOJHONW cpesie, NMOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS
JOCTHKEHUU COBPEMEHHOMN Ounoaoruu u OMOTEXHOIOTUI s paLMOHAIBHOTO
IIPUPOAOINOJIB30BaHNUS;

- YMEHHE pelIaTh »JJIEMEHTAPHBIE TEHETHYECKHE 3aJjadyd Ha MOHO- M JAUTHOPHIHOE
CKpELIMBaHUE, CLIEIUIEHHOE HAaclIeI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUAHOIO CKPEIIMBAHUS IS
IIpe/IcKa3aHus Hacle10BaHus IPU3HAKOB Y OPraHU3MOB;

- YMEHHE BBINOJIHAThH J1a0OpaTOpHble U MPAaKTUYECKHE paldoThl, cOOII0AATh IpaBUiIa IMPH
pabote ¢ y4eOHBIM U J1a00paTOpHBIM 000pYyI0BaHUEM;

- YMEHHME KpPUTHYECKU OLICHHMBAaTh W MHTEPHPETUPOBaTh HH(OpMAIUIO OHOIOTHYECKOro
COJIep’KaHus, BKJIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAHUS W3 pa3JIMYHbIX HCTOYHUKOB (CpeicTBa
MaccoBO MH(OpMaK, HayyHO-IOIYJSPHbIE MaTepuaibl), STUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

- yYMEHHE CO3/1aBaThb COOCTBEHHbIC€ IHCbMEHHBIE W YCTHbIE COOOLIeHHs, 00001as
OMOJIOTHYECKYIO HH(POPMALIUIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO MCIOIb30BATh MOHATUIHBIHN
anmapar 6MOJIOTUH.

- c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJU OWOJOTHMH B CHCTEME HAyYHOTO 3HAHUS

€CTECTBEHHbIX HayK, B ()OPMUPOBAHUM COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
Hay4YHOTO MHPOBO33pPEHUS, O BKJIaJIE POCCUICKUX U 3apyOexHBIX y4EHBIX - OMOJIOrOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHONW IPaMOTHOCTH YelIOBeKa Ul PeLIeHUs KU3HEHHBIX 3a/1a4;
YMEHHE pacKpblBaTh COJEpXKaHUE OMOJIOTMYECKUX TEPMHUHOB W TOHATHUN: BHJ, MOITYJSLINS,
reHO(OH/I, HBOJIOLMS, ABMKYIIUE CUIIbI ((DaKTOPBI) 3BOMIOLMH, MPUCTIOCOOIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHuE, FIKOJIOTHUECKHE (PAKTOPBI, SKOCUCTEMA, MPOIYLIEHTbI, KOHCYMEHTBI, PEAYLIEHTHI,
LeNH MUTaHus, SKOJIOrnYecKas nupaMuia, obuoreoeHos, onocdepa;

- yMEHME Wu3Jarate Ouonoruueckue Teopuu (dBomtouuoHHass Teopuss Y. lapBuHa,
CHUHTETHYECKasi TEOpHUsl IBOJIOIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoaplmieBoro cxoacrtsa K.M.
bapa, uepenoBanus riaBHBIX HampasieHudl u myrteidl sBomtonuu A.H. CeseproBa, ydeHus o
6uocdepe B.U. BepHaackoro), onpeaeisTh rpaHULIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

- YMEHME BIaJIeThb METOJIaMU HAY4YHOIO MO3HAHMsS B OMOJIOTMU: HAOJIIOJEHHE U ONHCAaHUE
KHMBBIX CHCTEM, TIIPOLIECCOB W SBJIECHUH, OpraHu3alus U TPOBEACHHE OHOJIOTMYECKOTrO
SKCIIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl, BBIABIEHHUE 3aBHUCHUMOCTH MEXKIY HCCIETyeMbIMU
BEJIMYMHAMH, O0BSICHEHHE MTOJYYSHHBIX PE3Y/IbTAaTOB, UCTIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOPUI
1 3aKOHOB, YMEHHE JIeJIaTh BHIBO/IbI HA OCHOBAHUU MOJyYE€HHBIX Pe3y/IbTaTOB;

- YMEHHUE BBIJENATh CYILECTBEHHbIE NMPU3HAKU CTPOEHUSI OMOJOTHYECKUX OOBEKTOB: BUIIOB,
MOMYJISILIUM, POJIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe€O1I€HO30B U IKOCUCTEM, OCOOEHHOCTH
MIPOIIECCOB:  HACJIEACTBEHHOW HW3MEHUMBOCTH, €CTECTBEHHOro O0TOOpa, BHI000pa3oBaHus,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB, AEHCTBHS HKOJIOTHUYECKUX (DAKTOPOB HA OpraHU3MBI, MEepeHoca
BELIECTB M IOTOKA DHEPrMM B DKOCHCTEMAX, AHTPOIIOI€HHBIX M3MEHEHHH B JKOCHUCTEMAaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUYECKUX IIUKIIOB B Onocdepe;

- YMEHHE NPUMEHSTh NOJTY4YEeHHBbIC 3HaHMA A OOBSCHEHUs OMOJOTMYECKUX MPOIECCOB U
SIBJIIGHUH, Ul MPUHATHS NPAKTUUYECKUX PEIIEHUH B MOBCEIHEBHOW JKHU3HU C II€JIbI0 OOecreueHus
0€30MaCHOCTH CBOETO 3[I0POBbS U 370POBBS OKPYKAIOIINX JIOAEH, COONIOICHUS HOPM I'PAMOTHOTO
MOBEJCHUSI B OKpYXaloIlleld NPUPOJHONH cpene, MOHMMAaHHE HEOOXOIMMOCTH HCIOIb30BAHUS
JTOCTHKEHUHM COBPEMEHHOM OMOJIOTHH ISl palliOHAIEHOTO MPUPOIONIONB30BAHHUS;

- YMEHHE pellaTh 3JIEMEHTApHbIE OMOJIOTMYECKUE 3a7ayH, COCTABIATh CXEMbI IepeHoca
BEILIECTB U SHEPTHUH B SKOCHCTEMax (LIE€MU MUTAHUS );



- YMEHHE BBINOJHATH JIA0OpPaTOpHBIE M TMpaKTHUYECKUe pabdoThl, COONMIONATh MpaBUiIa NPHU
pabote ¢ y4eOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHEM;

- yYMEHHE KPHUTUYECKH OIICHMBATh M HMHTEPIPETUPOBATh HH(OPMAIMIO OHOIOTHYECKOTO
COZIepKaHMs, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHMSA M3 pPa3JIMYHBIX HCTOYHHMKOB (CpeacTBa
MaccoBOi HMH(OpPMAIMK, HAYYHO-TIOMYJISAPHBIE MaTepHalibl), paccMaTpuBaTh TIJI0OAIBHBIC
9KOJIOTMYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMHPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3HIIUIO;

- yMEHHE CO37aBaTh COOCTBEHHBIC IMCbMEHHBIE U YCTHBIE COOOIICHHMs, 00001mas
OMOJIOTHYECKYI0 HH(POPMALIUIO U3 HECKOIBKUX UCTOYHUKOB, IPAMOTHO MCIIOIB30BaTh MOHITUHHBIN
ammapaT OMOJIOTHH.

1.4. KoiuuecTBO 4acoB HA OCBOEHHE NPOrpaMMbl Y4eOHOM AUCHMIIIUHBI:
MaKCHMaJIbHOHM yueOHOW Harpy3ku oOydaromierocsi 68 yacos, B TOM 4uce:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3ku odydatomierocs 68 4acos;
CaMOCTOATENILHON paboThl 00YYaIOUIErocsi He MPeIyCMOTPEHO;
KOHCYJIbTAIlMH - HE TPEAYCMOTPEHO.




2. COJIEP)KAHUE YYEBHOU JUCHUILJINHBI U
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/IbI Y4eOHO# padoThl

Buna yueOHoi# padoThl

O0BeM B yacax

CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMO/IeliCTBHH C

npenoaaBarTejiemM 68
CamocrosiTesbHasi padora He npenycmoTpeno
O0beM 00pa3oBaTeIbHON MPOrpaMMBbl 68

B TOM YHUCJIE:

TEOPETHYECKOE 00yUeHNe 68

nabopaTtopHbIe padOThI

He npenycmorpeno

MPAKTUYICCKUC 3aHATHA

He npenycmorpeno

KypcoBas paboTa

He npenycmotpeno

KOHTpOJIbHas paboTa

2

caMocCTosITeNIbHast paboTta

He npenycmorpeno

MIPOMEXYTOUHas aTTectanus B hopme Juggepenyuposanno2o 3auema

OcBoenune COACPIKaHU A yqe6H0171 JUCHUIIIIMHBI «bromaorusy» obecrneynBaer (bOpMI/IpOBaHI/Ie

" Ppa3BUTHC O6pa3OBaTCJ'IBHBIX PE3YyJIbTATOB B KOHTCKCTC INPEECMCTBCHHOCTHU (bOpMHpOBaHHH O6H.[I/IX

KOMIIETEHIINH.

Bup IJIAHUPYEMBIX PE€3yJbTaTOB

OO0uue KoMneTeHMHU
(B coorBercTBUM ¢ PI'OC CIIO 1o cnenuaJbHOCTH)

JIu4HOCTHBIE

(orpaxator TOTOBHOCTH u
CIIOCOOHOCTh oOyuaromuxcst
PYKOBOJICTBOBAThCS
chopMupOBaHHOU BHYTpEHHEH
MO3ULMEN  JIMYHOCTH, CHUCTEMOU
IIEHHOCTHBIX OpUEHTAIIHH,
MO3UTHUBHBIX BHYTPEHHHUX
yOexaeHui, COOTBETCTBYIOILIUX
TPaAUIMOHHBIM LEHHOCTSIM
POCCHIICKOTO oOmecTBa,

paCIupCHUC KU3HCHHOI'O OIIbITa U
OmbITa ACATCIIBHOCTH B IIPONHECCE

OK 01. BeiObupats criocoObl pemieHus 3a1au
npoeCcCHOHATILHOMN 1eATeIbHOCTH MPUMEHUTENBHO K
Pa3IMYHbIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA IOUCKA,
aHaJM3a W UHTepHnpeTanuu  uHbOpMauu U
MH(GOPMAIMOHHbIE TEXHOJIOTUH JUIsl BBIIOJIHEHUS 337134
npo¢eCcCuOHANTBHON JIeATEeTbHOCTH;

OK 04. DddexTnBHO B3auMoaelcTBOBaTh U paboTaTh B
KOJUJIEKTUBE U KOMaHJIE.

MpaKTUKE YHHUBEpcajibHbIe y4ueOHBIE

JNEUCTBUSI, COCTABJISIONIME YMEHHUE
OBJIAJICBATh:

IMO3HABATEIILHBIMU
YHUBEPCATbHBIMHU y4eOHBIMU
JIEeHCTBUSMU,

peanu3anuu OCHOBHBIX

HallpaBJICHUN BOCITUTaTEIbHOU

NESITeTIbHOCTH)

MertanpeamerHsbie OK 01. BeiOupare cmocoObl — pemieHus  3ajaad
(orpaxkaror CIOCOOHOCTH | MPOGECCHOHATBHOM JIEATETLHOCTH TPUMEHHUTEIBHO K
0o0y4aromuxcst HCHOJb30BaTh  HA | pa3jIMYHBIM KOHTEKCTaM;

OK 02. Vcnonb30BaTh COBPEMEHHBIE CPEACTBA IOMCKA,
aHaimusa 51 MHTEPIIPETALUN UHPOpPMALUU 5
MH(OPMALIMOHHBIE TEXHOJIOTUU ISl BBIITOJIHEHUS 3a]ad
npodeccrnoHabHOMN e TENbHOCTH;

OK 04. DddexkTnBHO B3aMMOICUCTBOBATh U pabOTaTh B
KOJUICGKTHBE U KOMaH/IC,




KOMMYHUKATUBHBIMHU
YHUBEpCATbHBIMU y4eOHBIMU
JIECTBUSAMU,

PETrYJISTUBHBIMU  YHUBEPCAJIbHBIMHU
y4eOHBIMH JCHCTBUIMU)

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKpY)KaroIeH
Cpeabl, pecypcocOepeKeHUI0, NPUMEHITh 3HaHUA 00
W3MEHEHUH  KJIMMaTa,  [PUHIUIOBL  OepekKINBOro
MIPOU3BO/ICTBA, 3¢ hekTUBHO JIeHCTBOBATH B
Ype3BbIYAIHBIX CUTYAIIHSIX.




2.2. Coaep:xxaHue y4eOHOH TUCHHMILTUHBI «BHoIOTHS»

HaumeHnoBanue pasae/ioB u O0bem
Tem Copaepxxanue yuyeOHOIro MaTepuaJa, 1a00paTopHbie padoThl U NPaKTHYECKHe 4ACOB
3aHATHS, CAMOCTOSITe/IbHAS padoTa 00y4aoImuXxcs
1 2 3
Pasznea 1. Buogorus Kak 5
Hayka. MeToabl HAy4YHOI0
TO3HAHMSA
Coaep:xanue yueOHOTro MaTepHaJia 2
buonoruss kxak Hayka. CBsi3b OHOJIOTMM C OOLIECTBEHHBIMH, TEXHMYECKUMH U JPYTUMHU
Tema 1.1. €CTeCTBEHHBIMH HayKamu, ¢uiocopueii, 3TUKOH, 3CTEeTHKOH W mpaBoM. Ponbs Ouonoruu B
buonorus xak Hayka (GbopMHpPOBaHUU COBPEMEHHON HayuyHOW KapTuHbI Mupa. CucTemMa OMOJIOTMYECKUX HayK. MeToibl 2
MO3HAHUS KUBOU MPHUPOJIEI (HAOIIOACHNE, SKCIIEPUMEHT, ONMCAaHUe, H3MEPEHHE, Kilaccu(uKanus,
MOJIEJIUPOBaHKE, CTaTUCTUYECKast 00pabOTKa JaHHBIX).
Pasznea 2. Kierku kak 16
O0MoJIorMYecKas CHCTeMa
T 21 Coaep:xanue yueOHOro MaTepHaJia 2
KUBBIC il\:llee.lv[ﬁ - Kusble CHCTEMBI (OuocucTemsr) KaK MPEeIMET H3y4eHus ouosioruu. OTIMYUE JKUBBIX CUCTEM OT
J— HEOPraHMIECKOH MPHPOIBL. CsaoiicTBa ?I/IOCHCTGMVI/I 150.¢ pa3Hoo6pa§He. YpoBHU OpraHM3alA )
OuocHucTeM: MOJIEKYJISIPHBIN, KJIETOYHBIH, TKaHEBbIM, OpraHU3MEHHBIH, MONMYISIIMOHHO-BUI0BOM,
HKOCHCTEMHBII (OMOreo1eHOTHYECK i), OrochepHbIil.
Conep:xanue yueOHOTo MaTepHaJia 6
XVMMHUYECKUH COCTaB KJIETKH. XMMHUYECKUE IEMEHTBI: MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI. Bona n
MUHEpajbHble BenlecTBa. DYHKIMM BOJBl M MHHEpAlbHBIX BellecTB B kieTke. [loanepikanue
Tema 2.2. ocMotuyeckoro Oamanca. benku. CoctaB M crpoeHHe O€NKOB. AMHHOKUCIOTHI — MOHOMEpPHI
o O6enkoB. HezameHunMble M 3aMEHUMBbIE AMHUHOKUCIOTHI. AMMHOKHUCIOTHBIM cOCTaB. YPOBHU
XHWMHYECKUH COCTaB U .
CTPYKTYpbI O€JIKOBOM MOJIEKYIbI (TIEpBUYHAS, BTOPUYHAS, TPETHYHAS U YETBEPTHYHAS CTPYKTYpa). 2

CTPOCHHE KJICTKH.

XuMuyeckue cBoiicTBa OenkoB. buonornueckue Qpynkuuu 0enkoB. DepMeHTH — OMOIOTHYECKHE
katanuzatopel. CTpoeHue QepMeHTa: akTHUBHBIM ILIEHTp, CyOcTpaTHas CHeHUu(pUUIHOCTb.
Kodepmentsl. Butamunbl. OTianunst GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpPOB. YTIIEBOADI:
MOHOcaxapuabl (IJI0Ko3a, pubo3a W jAe30kcupubo3a), aucaxapuisl (caxapos3a, JaKTo3a) H
noJucaxapuabl (KpaxMal, IIIMKOreH, HeJUIr103a). buonornueckue GpyHkuu yrineBogos. Junuast:




TPUTIIULICPUIBI, dbochomunuapl,  CTEPOHJBI. IMuapodunsHo-THAPOPOOHEIE  CBOMCTBA.
Buonornveckue ¢pynkuun munuaoB. CpaBHEHHE YIIIeBOAOB, OCIKOB U JIMMUAOB KaK MCTOYHUKOB
sHepruu. Hyknennosbie kuciaotsl: JJHK u PHK. HykneoTusl — MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢pynkuuu JJHK. Ctpoenune u pynkunun PHK. Buast PHK.AT®: ctpoenne u pyHKIuM.

[Mutonorus — Hayka o kierke. Kiierounas Teopusi — mpuMep B3aUMOJCHCTBUS UaeH U QakToB B
HAYYHOM IO3HAHUU. MeTobl u3yueHus kieTku. KieTka kak meinocTHas kuBas cucrema. O0mue
MpU3HAKU KJIETOK: 3aMKHYyTas HapykHas MemOpaHna, moinekyinbl JIHK kak reneTudeckuii ammapar,
cucreMa cuHTe3a Oenka. THIBI KJIETOK: dyKapuOTHUYeCcKas M mpokapuotudeckas. OcobeHHoCTH
CTPOCHHUsI TpOKaproOTHUYECKON KiIeTKU. Kinerounas crenka 6akrepuii. CTpoeHHe 3YKapuOTHISCKOM
kJ1eTKW. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKa, IJUKOKAIMKC, UX (QYHKIHH.
[Tna3maTudeckass MemOpaHa, e€¢ cBoiictBa u ¢yHKiuu. llurommasma w €€ OpraHoOWIBL
OpnnomemOpannble opraHouasl kiaetku: JIIC, annapat [Nonbmxu, muzocomsl. [lomyaBTroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, IIacTusl. IIporcxoxaenne MUTOXOHAPUI U miacTua. Buabl
wiactua. HememOpaHHble oOpraHoubl KJIETKH: PHUOOCOMBI, KJIETOUHBIH LEHTp, LEHTPUOIIH,
peCHUYKH, KTyTUKA. DYHKIIMU OpPraHOMAOB KJIETKH. BriroueHus. Sapo — perynsaTopHbIA LEHTP
kieTku. CTpoeHue sapa: sjiepHas 000JI04Ka, KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

Tema 2.3.
>KI/I3H€IIC$[TCJ'H:HOCTI) KIICTKH.

Conep:xanue yueOHOro MaTepuaJia

OOMeH BeleCcTB, WIM MeTa0oIM3M. AcCUMUIANMS (TIAaCTUYECKHH OOMEH) M AMCCUMMIIALUS
(oHepreTuyeckuii oOMEH) — JBE CTOPOHBI €IMHOrO Ipolecca Meradonuzma. Ponb 3akoHOB
COXpaHEHMsI BEUIECTB M SHEPruM B IOHMMAaHMM MeTaboiau3Ma. Tumbl OOMEHa BEeIEeCTB:
aBTOTPO(HBIN U reTepoTpodHbI. Posib pepMEHTOB B 0OMEHE BEIIECTB M MPEBPALLEHUN SHEPTUU
B KJIETKE.

®orocunre3. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peakuu porocunTesa. IphHeKTUBHOCTH
¢orocunTe3a. 3HaueHue (OTOCHHTE3a A JKM3HM Ha 3emie. BrnusHue ycnoBuii cpeisl Ha
doTocMHTE3 M CHOCOOBI TMOBBIIIEHUS €ro MPOJYKTUBHOCTH Yy KYJIBTYPHBIX PpacTEHH.
XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepun. 3HaYeHHe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

DHepreTHyeckuii 0OMEH B KJIeTKe. PacmierieHue BEMmIECTB, BBIJCIICHHE ¢ aKKyMYJIHpPOBaHHE
SHEPruM B KIETKE. JTambl JHEPreTudeckoro ooOmena. [nmukomus. bpokeHue u ero BUIBL
KucnoponHoe okwuciaeHne, Wi KiIeTO4HOe apixaHue. OxucnutensHoe (ocdoprimpoBaHue.
O} PeKTUBHOCTH SHEPTETHIECKOT0 OOMEHA.




Peakiun matpuunoro cunte3a. ['enernyeckas undopmarusa u JJHK. Peanuzanms renerndeckoit
uHpOpMaLKKU B KJIEeTKE. [ eHeTHUECKil KOl U ero cBOiCTBA. TpaHCKpHUIILIUSA — MaTPUYHBIN CHHTE3
PHK. Tpancnsmus — 6uocunTe3 Oenka. Dtanbl TpaHchasauuu. KogupoBaHue aMHMHOKHUCIOT. Poib
prbocom B OMOCHHTE3€E OerKa.

Hexknerounsie (opmbl Ku3HH — BHpYychl. Mcropusi otkpeitusi BupycoB (/.M. MBaHoBCKwuii).
OCOOEHHOCTH CTPOCHHMS M JKU3HEHHBIH LUK BHPYcoB. bakrepuodaru. bonesnu pacteHmi,
KUBOTHBIX M YeJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc mmmyHonedpuuura yenoBeka (BUY) —
Bo30yautens CIIWMJla. OOpaTHast TpaHCKpuIusi, peBepTaza W wuHTerpasza. llpodumaktuka
pacrpoCTpaHEHHs BUPYCHBIX 3a00J1€BaHUH.

Pazjnen 3. Opranusm kak
oHoJiornyeckasi cCHcreMa
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Tema 3.1.
PasmHoxenne n
WHJIMBHU1yaJIbHOE Pa3BUTHE
OpraHU3MOB

Coaep:xanue yueOHOTro MaTepHaJia

KneTouHslii UK, WK KU3HEHHBIN UK kieTku. MaTepdasza u mutos. [Iporiecchl, mpoTekaroriue
B uHTepdaze. Permkamus — peakuuss marpuyHoro cunre3a JIHK. Crpoenune xpomocowm.
XpoMocoMHbIIT Habop — kapuoTum. JIUMIOMAHBIA M TalJIOUTHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. LlUTOIOrMYECKHE OCHOBBI Pa3MHOMKEHUS U UHAUBUAYAJIBHOTO pa3BUTHUSA
opranu3moB. Jlenenue kiaetku — muto3. Craguu murtosa. lIpouecchl, mpoucxoasiue Ha pa3HbIX
cTagusx MuTo3a. buonorudeckuit cmpic Mutosa. [Iporpammupyemast rTubesnb KJIETKH — aronTo3.

®opMBI pa3MHOXKEHHSI OpPTaHWU3MOB: OECroioe W TOoJOBOe. Buapl 0ecnojoro pa3MHOXKEHUS:
JICTICHUE HAaJBOE, MOYKOBAHWE OJHO M MHOTOKJICTOYHBIX, CIIOPOOOpa3OBaHHE, BETETATHBHOEC
pasMHOXKeHHe. VICKycCTBEHHOE KIOHMPOBAaHHE OPTraHU3MOB, €ro 3HAUEHHWE IS CEJICKIIHU.
[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHUS OT OECIOIIOT0.

Meiioz. Ctaguu meiio3za. [Iponeccel, mpoucxoasdiue Ha cTaausax meiosa. [loBegenne xpomocom B
Mmenose. Kpoccunrosep. buosornueckuil cMbICa M 3Ha4€HHE Meno3a. l'ameroreHes — mporiecc
0o0pa3oBaHMUs TOJIOBBIX KJIETOK Yy JKUBOTHBIX. [lOJOBBIE JKene3bl: CEMEHHUKH W SUYHUKH.
O0Opa3oBanrne U pa3BUTHE TOJOBBIX KJIETOK — TaMeT (CIepMaro30uf, SIMIEKIeTKa) —
cnepmaroreHe3 © ooreHe3. (OCOOCHHOCTH CTPOCHHUS SIMIIEKIETOK U  CIEPMATO30UIOB.
OmnonorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHaIbHOE pa3BUTHE (3MOpHOreHe3). ITarbl
SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TacTPYJISIMs, OpPraHOTeHes.
[ToctamOpuoHanbHOE pa3BuTHE. THUIBI MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS: NpPsSIMOE, HENpIMoe
(fmunHOYHOE). BnusHMe cpeabpl Ha pa3BUTHE OPraHU3MOB, (DAKTOpPBI, CHOCOOHBIE BBHI3HIBATH
BpOXIEHHBIE yposcTBa. PocT u pa3BuTHe pacreHnii. OHTOT€HE3 IIBETKOBOTO PACTEHHS: CTPOCHUE
CEeMEHH, CTAIUU PA3BUTHSI.




Tema 3.2.
HacnenctBeHHOCTD U
M3MEHYMBOCTH OPTaHU3MOB.

Conep:kanue y4eOHOTo MaTepHuaJia

10

[Tpenmet u 3amaun reHeTHKU. McTopus pa3BUTHUSI T€HETUKU. Polb IUTONOTHH W SMOPHOJIOTHH B
CTaHOBJICHUM TE€HETUKU. Bkian poccHiCKMX W 3apyOeXHBIX Y4YEHBIX B Pa3BUTHE TE€HETHKH.
Metonbl TEHETHKH (THOPUIOIOTUYCCKUH, ITMTOTEHETUYECCKHH, MOJCKYISIPHO-TEHETHICCKUI).
OCHOBHBIE TEHETHMYECKHE TNOHATUA. ['eHeTndeckass CUMBOJIMKA, HCIOJIb3yeMas B CXEMax
CKpEILMBAaHUIA.

3aKOHOMEPHOCTH HAaclleZIOBaHUs IPHU3HAKOB, ycraHoBIeHHble ['. Menaenem. MoHoruOpuaHoe
CKpelIrBaHue. 3aKOH €IUHO-00pa3us ruOpHIOB MEPBOro MoKoyeHus. [IpaBuio JOMUHUPOBAHHMSL.
3aKOH paclleIuieHus Npu3HaKoB. ['unoresza ynctorsl raMeT. [loHOE M HEMOJIHOE TOMUHHUPOBAHUE.
Jurubpunxoe CKpEILMBAHHUE. 3aKkoH HE3aBUCHMOTI'0 HacJIeI0BaHMs IIPU3HAKOB.
[luToreHeTyecKue OCHOBBI JAUTMOPUIHOIO CKpPEIIMBAHUA. AHAIM3UPYIOLIEe CKpelUBaHUE.
Vcnonb30BaHue aHAIM3UPYIOLIETO CKPEILMBAHMS ISl ONIPEIEICHUs TEHOTUIIA OCOOH.

CuennieHHOe HacliefioBaHue mnpu3HakoB. Pabora T. Moprana mo CHEIJICHHOMY HAaciIeIOBAaHHIO
reHoB. Hapymienue cremsieHuss T'€HOB B pe3yiabTaTe KPOCCHHIOBEpa. XPOMOCOMHAS TEOPHUS
HacJeACTBEHHOCTH. ['eHeTnueckue kapThl. ['eHeTnka monma. XpoOMOCOMHOE OIpeJeNieHHue MoJa.
AYTOCOMI)I u ITIOJIOBBIC  XPOMOCOMBI. I'omorameTHsle u rereporaMcTHbIC  OpTraHHU3MBbI.
HacnenoBanue Npu3HAKOB, CIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTH: HEHACJEACTBEHHAss W HAcIeACTBEHHas. Posb cpensl B
HEHACJEJCTBEHHOM M3MEHYMBOCTH. XapaKTEepUCTHKAa MOAM(DUKALMOHHON H3MEHYHMBOCTH.
Bapuanvonsslii psn m BapuannoHHas kpuasd. Hopma peaknmm npusHaka. KosmuecTBeHHbIE H
Ka4deCTBEHHbIE MMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.
HacnencrBennas, wiy reHOTUINYECKast, U3MEHUNBOCTh. KoMOMHaTHBHAS N3MEHYMBOCTh. Meiio3 u
MOJIOBOI mpoliecC — OCHOBa KOMOWMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHAs W3MEHUUBOCTb.
Knaccudukanus myranuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHbIE. YacToTa M NMPUYMHBI MYyTaLUH.
Myrarennsle (akTopbl. 3aKOH TOMOJOTMYECKHX PSAJOB B HACJIEACTBEHHOW H3MEHUMBOCTH
H.W. BaBunosa. BHesiepHas HacneICTBEHHOCTh U H3MEHYUBOCTD.

I'enetuka wuyenoBeka. Kapuotun uenoBexka. (OCHOBHbIE METOAbl TE€HETUKH  YEJIOBEKa:
T€HEATOTUYCCKUM,  OJIM3HEIOBBIM, [UTOTCHETHYECKUH, OWOXUMHYECKHH,  MOJIEKYJSpPHO-
reHeTudyeckuid. COBpPEMEHHOE OIpEAEICHHEe TEeHOTHUIA: IOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUpPOBaHKWE, B ToM uyucie ¢ mnomomipio [II[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeNoBeKa: TeHHbIe 0ONIE3HU, OONIE3HU C HACIEICTBEHHOU MPepacioioKeHHOCThIO, XPOMOCOMHBIE
oose3nn. CoMaTnyeckne M reHepaTuBHbIE MyTanuu. CTBOJOBBIC KJIETKH. [I[pUHIMIIBI 370pOBOTO
o0Opa3a JXKW3HH, JAMATHOCTUKH, MPODUIAKTUKKA W JIEUEHUS TeHEeTHYeCKnX Oose3Heil. Memuko-
TEHETUYECKOE KOHCYJIBTHPOBAHHME. 3HAYEHHWE MEIWIMHCKOW TEHETHKH B TMPEJOTBPAIICHUU H




JICUEHUHN I'eHETUYECKHUX 3a00JI€BaHMI YEI0BEKA.

Pa3nen 4. Cucrema u
pa3HooOpa3ue
OPraHU4YecKoro Mupa

Tema 4.1.
Cenexuusi OpraHu3MOB.
OCHOBBI OMOTEXHOJIOTHH.

Conep:kanue y4eOHOT0 MaTepuaJia

Cenexuuss Kak Hayka M IIpOLIECC. 3apoXkIECHHUE CEJEKIMM U JIOMECTHKAIUs. YYeHHe
H.W. BaBmiioBa 0 IeHTpax MPOMCXOXACHUS M MHOTO0OOpa3usi KyJbTYPHBIX pacTeHuld. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. CopT, mopoaa, mramM. COBpeMEHHBIE METO/AbI CEICKIIUH.
MaccoBblii 1 UHAUBHIYAJIbHBIN OTOOPBI B CENEKLUU PACTEHUHN U KUBOTHBIX. OlleHKa SKCTEpbepa.
bnuskopoacTBeHHOE ckpelnuBanue — UHOpUAUHT. Ynctas nuaus. CKpelMBaHUE YUCTHIX JIMHUM.
['eteposuc, wnu rubpuaHas cuna. HepoiacTBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
rubpuam3anuss u  e€ ycrmexu. VICKyCCTBEHHBIM MyTareHe3 H TIOJIYYCHHE TOJUILIONIOB.
JlocTrxkeHus CeNeKIMU PacTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kkak oOTpacib IPOM3BOACTBA. ['€HHas MH)KEHepusl. OTambl CO3/aHUs
pexkomOuHanTHOM JIHK u TtpaHcrenHbix opranusmoB. Kierounas umxenepus. Kierounsle
KyJIbTYypbl. MUKpOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuid. KiloHMpoBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYeCKMe U 3Tudeckue mnpobiemel. MO —
TeHETUYECKU MOJIM(UIIMPOBAHHBIE OPTaHU3MBI.

Pa3zpgen 5. JBoJronus JKuBOi

NPUPObI
Coaep:xanue yue0HOro MaTepHaJia
[TpennochbuIKu BO3HUKHOBEHHS BOJIOIMOHHON TEOpUU. DBONIOIMOHHAS TEOpHs U €€ MeCTO B
Ouonorun. BinsHME »HBOJNIOLMOHHOW TEOPUM HA pa3BUTHE OHOJIOTMM M JIPYIMX Hayk.
Tema 5.1. CBuzerenbcTBa 3BOJNIONUHU. [laneoHTONOrHYECKHE: TMOCIEN0BATEILHOCT IMOSBICHUS BUIOB B

DBOJIOLMOHHAA OUOIOTHS.

NaJICOHTOJOTUYECKONW JIETONHCH, NepexojaHble ¢opMmbl. buoreorpaduueckue: cxoncTtso u
paznuuue ¢ayH 1 GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHEe: CXOACTBA M pPa3IMyMsi HMOPHUOHOB pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, PYJUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOACTBO MEXAHHW3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.




OpomouronHass teopust Y. lapBuna. IIpennochuiku BO3ZHUMKHOBEHHUS JapBHHU3MA. J[BHxKylne
CHWJIBI 3BOJIOLIMU BUOB 110 J[apBuHY (M30BITOYHOE PAa3MHOKEHUE IPU OTPAHHUUYEHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckass teopust sBomonuu (CTD) m e€ ocHOBHbIE NOJNIOKEHUSA. MHKPOIBOIIOLHUS.
[Tomynsiiust kak eAMHMLIA BUAA W 3BOJIOUMU. J[BroKymine cuiibl ((hakTOpbl) SBONIOIUU BUIOB B
npupojae. MyTallMOHHBIN MPOIECC U KOMOMHATHBHASI M3MEHYMBOCTh. [1OMYIISIIIMOHHBIC BOJIHBI U
npeiid rero. M3omsmus u MUTpaIusi.

EctectBeHHbIi 0TOOp — HanpaBisomui ¢hakTop 3Bosonund. @opMbl €CTECTBEHHOTO 0TOOpA.
[Tprcnoco0IeHHOCTh OpPraHU3MOB KakK pe3ynbTaT sBoionuu. Ilpumepsl npucnocobieHuit y
opranu3MoB. ApoMopho3sl W UAMO-amanTauud. Bua u BugooOpasoBanue. Kpurtepum Buza.
OcHoBHble (HOpMBI BUI000pa30BaHUs: reorpaguueckoe, SKOJIOTHIECKOe.

MakposBomrorusi.  PopMbl  IBOMIOLMU:  (QuieTHYEecKas, JAWBEPreHTHAs, KOHBEPTrEeHTHAs,
napayuiensHasi. HeoOpatumocts »Bomonuu. IlpoucxoxkneHue oOT HeclenuaIn3upOBaHHBIX
npenkoB. [Iporpeccupyronias cnennanu3anus. AjanTUBHAs pauanusl.

Pa3zgen 6. DxkocucTeMbI U
npucyue uM
3aKOHOMEPHOCTH

18

Tema 6.1.
Bo3HUKHOBEHUE U pa3BUTHE
JKA3HU Ha 3eMII€.

Coaep:xanue yueOHOro MaTepHaJia

10

JloHayuyHble pEACTaBICHU O 3apOKICHNUN KU3HU. HayduHble rUIIOTE3bl BOSHUKHOBEHUS KU3HU Ha
3emie: aOuoreHe3 W MmaHcrnepMmus. XUMHUYECKas 3BOMIONMSA. AOMOT€HHBIH CHHTE3 OPraHUYEeCKUX
BEIIECTB W3 HEOPraHMYECKUX. ODKCIEPUMEHTAIIbHOE IOATBEP)KICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble sTansl 6uonorndeckoil s3pomonuu. I'unoreza PHK-mupa. @opmupoBanne MedpaHHbIX
CTPYKTYp M BO3HUKHOBEHHE MNPOTOKJIETKU. IlepBble kieTkn M uX 3Boaronus. dopMupoBaHue
OCHOBHBIX I'PYIII KMBBIX OPraHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuogaM. Karapxeit. Apxeiickas U MpOTEpPO30MCKas dPHI.
[Taneozoiickas spa u e€ mMepuoOIbl: KEMOPUNCKUN, OPAOBUKCKUM, CUITYPHICKUH, ITEBOHCKUH,
KaMEHHOYTOJIbHBIM, NEpMCKUI. Me30301cKas 3pa U €€ Nepuo/Ibl: TPUACOBBIN, IOPCKH, METTOBOM.
KaiiHo30iicKas 3pa U €€ NeproJibl: aJI€0r€HOBbII, HEOT€HOBBIM, AaHTPOIIOTEHOBBIN.

XapaKTepI/ICTI/IKa KiyMata MW TCOJIOTMYECKUX ITPOLECCOB. OCHOBHBIE  DTaITbl 9BOJJIIOIINH
PaCTUTCIILHOT'O U JKUBOTHOT'O MHUpPA. ApOMOp(I)O3BI y paCTeHI/Iﬁ " )KUBOTHBIX. HOSIBJ'IGHI/IG, PpacuBeT
U BBIMUPAHUC TPYIIIl XUBBIX OPraHU3MOB. Cucrema OpTraHU4Y€CKOro Mupa KaK OTpaXCHHUEC
9BOJIIOIIMH. OCHOBHBIC CUCTEMATHUYSCKHE I'pYIIIbLI OPraHU3MOB.




OBoronus yenoBeKka. AHTPOIOJIOrUs Kak Hayka. Pa3BuTue npeacTtaBieHUl O MPOUCXO0KIECHUU
yeloBeka. Metoabl u3ydeHus aHTpororeHe3a. CXOACTBa W pa3/iMyMs YEJIOBEKA U >KMBOTHBIX.
CucremMaTuieckoe MmoyioykeHue yenoBeka. J(Brkyiue cuibl ((hakTopbl) aHTPOIIOTeHE3A.

HacnencTBeHHass WM3MEHUMBOCTh M €CTECTBEHHBIM OTOOp. OOIIECTBEHHBIH 00pa3 KU3HH,
W3TOTOBJICHHE OPYIUN TPY/Ja, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTpajionuTeku, YenoBek ymenbiid, YemoBek
npsAMoxXoisamui, YenoBek HeaHAEpTalIbCKUM, YenoBek pa3zyMHbld. Haxoaku uckomaeMbix
OCTaTKOB, BpeMsl CYIIIECTBOBaHHS, 00JIACTh PACIPOCTPAHEHHsS, 00BbEM TOJOBHOTO MO3ra, 00pa3
Ku3HU, opynus. YenoBedeckre packl. OCHOBHBIC OOJBIINE Pachl: €BPOMCOUIHAS (€BpazHUiicKas),
HErpo-aBCTpaJIonHass (PKBAaTOpHAJIbHAsI), MOHTOJIOMIHAS (a3MaTCKO-aMEpHKaHCKas). YepTsl
MPUCTIOCOOICHHOCTH TIPEICTaBUTENICH YEIOBEUECKHUX Pac K YCIOBHUSAM CylecTBoBaHus. EquHcTBO
yesoBedyeckux pac. Kputuka pacusma.

Tema 6.2.
Opranu3Mel 1 OKpYXKaroIast
cpena.

Conep:xanue yueOHOro MaTepuaJia

OKOJIOTHSl KaK Hayka. 3ajaud U pa3zeibl KOJIOTMU. MeToabl 3KOJIOrMYEeCKUX HCCIETOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOI0 uenoBeka. Cpeipl 00MTaHNs OpraHU3MOB: BOJIHAS,
HA3€MHO-BO3/YyIlIHAsA,  TIOYBEHHAs,  BHYTPHUOPraHW3MEHHAas.  JKOJOTMYecKHe  (DaKTOpBHL.
Krnaccudukanus SKoIOrmueckux (akTopoB: aOMOTHYECKUE, OMOTHYECKHME W aHTPOIIOTCHHBIC.
JlelicTBue HKOJOTMUYECKUX (PAKTOPOB Ha oOpraHu3Mbl. AOuoTHYecKue (HaKTOpBIL: CBET,
TeMIiepatypa, BIaXHOCTb. DotonepuoausMm. [lpucmocobienuss oOpraHu3sMoB K JICHCTBUIO
abuoTnueckux ¢axTopoB. buonornyeckue putmbl. buoruueckue daxtopsl. Buasl Onornyeckux
B3aMMOJICHCTBUIM: KOHKYPEHIMs, XHUIIHMYECTBO, cuUMOMO3 u ero Qopmbel. [lapazutusm,
KOOIepalusi, MyTyaliu3M, KOMMEHCATu3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HadeHHEe OMOTUYECKUX B3aUMOJIEHCTBUM JJsi CYIIECTBOBAHHS OpPraHU3MOB B
OPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKHU TTONy siiiuu. OCHOBHBIC TTOKA3aTENH MOMYJISIIUN: YUCICHHOCTb,
IJIOTHOCTB, POKAAEMOCTDh, CMEPTHOCTB, IPUPOCT, MUTpaLUs. [uHaMUKa YMCIIEHHOCTH MOIYJISALNAN
1 €€ peryJIsusl.

Tema 6.3.
Coo0111ecTBa U DKOJIOTUUECKHAE
CUCTEMBI

Conep:xanue yueOHOro MaTepuaJia

Coo0rmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOILIEHO3a: BHJIOBas, MPOCTPAHCTBEHHA,
Tpodudeckas (mumieBas). Bunbl-nomuHantel. CBsi3u B OWOIEHO3€. DKOJOTHYECKHUE CHCTEMBI
(oxocuctemsl). [lonatue 00 »skocucteme u OuoreomneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOAYIEHTHI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BemecTB U MOTOK SHEPTHH B
skocucteme. Tpodudeckue (MUIIEBbIE) YPOBHU dKOcHCcTeMbl. [luieBsie 1enu u cetu. OCHOBHBIE
MOKAa3aTeIM JKOCHUCTEMBI: OMomacca, MNPOAYKIUSA. OJKOJOTUUYECKHE THPAMHUIBI: TPOIYKIINH,




YHUCIIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHCTEM: YCTOMYHMBOCTH, CaMOPETYIISILHS, pa3BUTHE.
Cykneccusi. [IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. DKOCHCTeMa XBOWHOTO —HIIU
HIMPOKOJIUCTBEHHOTO Jieca. AHTPONOTE€HHbIE KOCUCTEMBIL. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
Buonornyeckoe u X034WCTBEHHOE 3HAYEHUE arpoOIKOCHCTEM U ypboskocucTeM. bruopasHooOpasue
KaK QakTop ycroiunBocTH 3kocucteM. CoxpaHeHue OHOJIOrHuecKoro pasHooOpas3us Ha 3emie.

Yuenue B.U. Bepnanckoro o Ouocdepe. I'panuipl, cocraB u crpykrypa Oumocdepst. JKupoe
BemectBO W ero ¢ynkmuu. OcoOeHHOCTH Omocdepbl Kak riI00adbHONM  IKOCHUCTEMBI.
JunamMuyeckoe paBHOBecue M oOpaTHas CBsi3b B Ouocdepe. KpyroBoporbl BemecTB u
OMOTreOXMMHUYECKHE IHKIBI 3JIEMEHTOB (yriiepojaa, a3oTa). 30HaIbHOCTh OMocdepbl. OCHOBHBIC

OMOMBI CYIIIH. 2
YenoseuecTBO B Ouocdepe 3emiu. AHTpOIOTreHHble U3MeHeHuss B Ouocdepe. ['mobanbHbIE
skojoruyeckue Tmpodnembl. CocyiiecTBOBaHME MpUpOAbl U 4yenoBeuyecTBa. CoxpaHeHue
O0Mopa3HOOOpa3usi KaKk OCHOBa YCTOWYHMBOCTH Onochepsl. OCHOBa PalMOHAIBHOTO YIIPABJICHUS
MIPUPOTHBIMY PECYpPCaMH M WX MCIIOJIb30BaHKe. JlOCTH)KEHUS OMOJIOTUU M OXpaHa MPUPOJIBL.

Kontpoabnas padora 2

IIpome:xxyrounas arrecranud B opme guddepeHINPOBAHHOIO 3a4€TAa

Bcero:

68




2.3. TemaTH4ecKkoe NIUIAHMPOBAaHHUE, B T.Y. C YU4eTOM padoueil MporpaMMsbl BOCHUTAHUSA
€ YKa3aHHeM KOJIH4YecTBA YacoB, 0TBOJAMMBbIX HA OCBOCHUE KAK/10i TeMbl

[Tpu peanuzanuu coaepkanus 001eo0pa3oBaTebHON YUeOHOH TUCIUILIHHBI «BHOIOTHSI» B
npenenax ocsoenus IIIICC3 na 0aze OCHOBHOro 0O0IIEr0 OOpa30BaHMs C IMOJYYCHHEM CPEIHEro
obmiero oOpa3oBaHusi 00beM 00pa30BATENBHON TMPOTPAMMBI COCTaBJISIET IO CIEHUATBHOCTH
TEeXHOJOoru4eckoro mnpoduis mpodeccuoHansHOro 00pa3oBaHus — 68 dacoB, U3 HUX: ydeOHas
Harpyska oOy4Jaronuxcsi BO B3aUMOJICHCTBHH C TIPETOaBaTesieM, BCEro - 68 4acoB; BHEAyTUTOPHAs
CaMOCTOsITeNIbHAsE PadoTa CTYACHTOB — HE mpenycMoTpeHa. [IpoMexyrodHas arrecranusi - B
dhopme nuddepeHITMpoBaHHOTO 3a4eTa.

TemaTuyeckuii JIaH
O0beM | YueOHas Harpy3ka 00yJaroIIuxcs C

00pa3oB IperoaBaresieM, 4ac
aTeIbHO B TOM YHCJIE Camocr.
i pabora
Conepxanue 00ydeHUs
nporpaM | cyderom Jla6. | Ilpak. |cryneH-
MBI, paboueli | paboThl|3aHATHSA| Ta
yac. IPOTrpaMMBbI
BOCITMTAHHUS
1 2 3 4 5 6 7
Pa3nen 1. Buonorus kak Hayka. 2 - - -
MeToabl HAYYHOT0 MO3HAHHS
Tema 1.1. buonorus kak Hayka 2
Pa3znen 2. Kiierkn kak 16 16
OHoJI0THYeCcKasl CHCTeMa
Tema 2.1.)KuBble cuCTEMBI 1 HX 2 2
OpraHHu3aIus
Tema 2.2. XUMHYECKAHA COCTaB U 6 6

CTPOEHHE KJIETKH
Tema 2.3. XKusHenesarenbHOCTD KIIETKH 8 8
Pa3nen 3. Opranusm Kaxk 18 18
OHOJIOrHYecKasi CHCTEMA

Tema 3.1. PazMHOXeHHE U
WHAVBUAYAILHOE PAa3BUTHE OPraHU3MOB
Tema 3.2. HacneCTBEHHOCTD U 10 10 1
W3MEHYHBOCTH OPTaHU3MOB

Pa3nen 4. Cucrema u pazHoodpasue

OPraHU4YecKoro Mupa 4 4
Tema 4.1.Cenexuus opraHu3MOB 4 4
OCHOBBI OMOTEXHOJIOTHH

Pazgen 5. JBosronus xuBoi 8 8
NPUPOIBI

Tema 5.1. DBONFOIIMOHHAS OHOJIOTHS 8 8
Pa3nes 6. JxkocucTeMbl M MpUCyIIHe 18 18
UM 32aKOHOMEPHOCTH

Tema 6.1. Bo3HUKHOBEHUE U pa3BUTHE 10 10
JKU3HU Ha 3emJie

Tema 6.2. Opranu3msl 1 OKpYy>KaroIias 4 4
cpena.

Tema 6.3. CoobmiectBa u 4 4 1

9KOJOTHYCCKHUE CUCTCMBI




| Beero | 68 | 68 | | | |

2.4. Conep:xanue npopuiIbHOM cocTaBJIAIONIIEH

[IpopunpHOe wM3ydeHue oOmEe0Opa3oBaTebHOW yUeOHOW JIUCHUIUIMHBI  «buomorusy
OCYIIIECTBIISIETCSI YACTHYHBIM TIepepaclpeieieHueM y4eOHBIX 9acoB M OTOOPOM JHIAKTHUECKUX
€JIMHHUI] B 3aBUCUMOCTH OT BaKHOCTH TeM JyIsl crieruaibHocTh 35.02.08 DinekTpuueckue CUCTEMBI B
arponpomsbinuieHHOM Komiuiekce (ATIK).

3. YCJIOBMS PEAJIM3ALIMU PABOYE# TPOTPAMMBI YUEBHOM
JTUCHMUIJIAHBI

3.1 O0pa3oBaTeibHbIE TEXHOJIOTHH
3.1.1 [Ipu peanu3zanuu pa3IMYHBIX BUJOB YICOHBIX 3aHATHIA 10 Y4eOHOUW aucnuruinae «buomorus»
HCIOJIL3YIOTCSL ClIeytolre o0pa3oBaTelibHble TEXHOJIOTHH:

Bup 3anstus Hcnonb3yemble 00pa3oBaTelIbHbIE TEXHOJIOTUU
Teopetnueckoe Nudopmannonno-kommynukauonnsie (UKT)
obyuenue (TO)

3.1.2 Ilpu npenonaBaHuu Yy4eOHOM JUCHUIUIMHBI «BHOJOrUS» HCIONB3YIOTCS CIEAYIOLUE
aKTHBHbBIE (JOPMBI IPOBEJICHUS 3aHATHH 10 BUJAM ayJJUTOPHBIX 3aHSATHMI:

Bupy 3ansitus Vcrionb3yemble akTUBHBIE (POPMBI IPOBEACHUSI 3aHATHI
TO Pa300p KOHKPETHBIX CUTYallui, JICKITUH — BU3yaTH3aIHH.
3.2. TpeGoBanusi K MUHUMAJIBHOMY MATEPHATBHO-TEXHUYECKOMY 00eciedeHnI0

Peanuzanus yueOHOM nUCHUIUIMHBI TpeOyeT Hamnyus ydyeOHoro kabunera «buonorun»
O6opynoBanue y4eOHOTO KaOUHETa:
- IOCKa,
- pabouee MecTo MpenogaBaTes,
- KOJIM4ECTBO MocaoyHbIx MecT — 30.
TexHuueckue cpeacTBa 00ydeHUs:
- IEPEHOCHOM MYJIBbTUMEIUNHBIN IIPOEKTOP,
- MEPEHOCHOM 3KpaH,
- iepeHocHoi HoyTOyk ASUS.

3.3. NudopmanuoHHoe obecnieyeHne 00y4eHust
Ilepeyenr pexoMeHayeMbIX Y4yeOHbIX wu3aaHuil, HHTepHeT-pecypcoB, HAONOJHHUTEIbHOM

JIUTEPATYPbI
Jlutreparypa

Jus o0yuaommxcst

OCHOBHbIE HICTOYHUKH:

1. buonorus. 10 knacc : yue6. s o0meodpasosar. Opranuzanuii : 6a30BbIit ypoBeHs / B.B.
[Taceunuk [u np.] ; mox pen. B.B. Ilaceunuxka..- 4-e u3zm., crep. — Mocksa : [Ipocsemenne, 2022. -
223 c. : wi. — (JIunus sxu3nn). - https://znanium.com/read?id=432653

2. buonorus. 11 kmacc : 6a30BbIid ypoBeHb : yueOHuK / B.B. Ilaceunuk, A.A. KaMeHCKUH,
A.M. Py6uos[u np.] ; mox pen. B.B. [laceunuxka..- 4-e uza., crep. — Mocksa : [Ipocsemienne, 2022.
—272 c. :wn. — (Jlunus sxu3an). - https://znanium.com/read?id=432655

JlonoTHUTeIbHbIe HCTOYHUKHU

1. HanunoB C.b. bwuomorums: yueOnuk pmius 10 kmaccos 0011e00pa3oBaTebHBIX
opranuzanuii. bazosenii yposens / C.b. Jlanmnos, A.W. Bnagumupckas, H.M. PomanoBa; mox
obmei pen. B.b. 3axaposa. — 3-e u3a. — M.: OOO «Pycckoe cnoBo — yueOHuk», 2021. — 208c.: ni.
— (®I'OC. MnHoBanmoHHas 1mkoja). - https://znanium.com/read?id=429218



https://znanium.com/read?id=432653
https://znanium.com/read?id=432655
https://znanium.com/read?id=429218

2. 3axapoB B.b. buonorms: ywueOnuk mis 10-11  kmaccoB  00meoOpa3oBaTeIbHBIX
opranuzanuii: 6azoBbiii ypoBeHb / B.b. 3axapos, H.U. Pomanora, E.T. 3axapoBa; nox pen. E.A.
Kpukcynosa. - M.: OOO «Pycckoe cioBo — yueOHUK», 2021. — 352 ¢. — (PI'OC. MHHOBanMoHHAs
mkosna). - https://znanium.com/read?id=426863

3. buonorus : yaebnoe nocodue / T.A. AunpeeBa. — MockBa PUOP : UHOPA-M,2021. — 241 c. -
https://znanium.com/read?id=398355

Jas npenogaBaresei

OcCHOBHBIE HCTOYHUKH

1. buonorus. 10 knacc : yue0. ans obmieoopazoBar. Opranuzaiuii : 6a3oBsii ypoBeHb / B.B.
[Taceunuk [u np.] ; mox pen. B.B. ITaceunuka..- 4-e u3zm., crep. — Mockga : [Ipocsemenne, 2022. -
223 c. : un. — (JIunwms sxu3nm). - https://znanium.com/read?id=432653

2. buonorus. 11 kmacc : 6a30BbIii ypoBeHb : yueOHuk / B.B. Ilaceunuk, A.A. KaMEHCKUH,
A.M. Py6uos[u ap.] ; mox pea. B.B. Ilaceunuxka..- 4-e uza., crep. — Mockasa : [Ipocsemenne, 2022.
—272 ¢. : nn. — (JIunus sxusHu). - https://znanium.com/read?id=432655

JlonoIHUTeIbHbIEe HCTOYHUKH

1. HanunoB C.b. bwuomorus: yueOnuk pns 10 kimaccos 00111e00pa3oBaTeIbHBIX
opranmuzanuii. ba3oswiii ypoens / C.b. [lanmnos, A.M. Bnagumupckas, H.M. Pomanosa; mon
obmieit pen. B.b. 3axaposa. — 3-¢ m31. — M.: OO0 «Pycckoe cioBo — yaeOHuK», 2021. — 208c.: ni.
— (®I'OC. uHoBaimoHHas 1mkoia). - https://znanium.com/read?id=429218

2. 3axapoB B.b. buonorums: yueOnuk mma 10-11  kimaccoB  001ieoOpa3oBaTeIbHBIX
opranuzanuii: 6a3oBsiii ypoenb / B.b. 3axapos, H.. PomanoBa, E.T. 3axaposa; non pexa. E.A.
Kpuxkcynosa. - M.: OOO «Pycckoe cioBo — yueOHUK», 2021. — 352 ¢. — (PI'OC. MHHOBanMoOHHAS
mKona). - https://znanium.com/read?id=426863

3. buonorus : yaeonoe nocodue / T.A. AunpeeBa. — Mocksa PUOP : UHOPA-M,2021. — 241 c. -
https://znanium.com/read?id=398355

HNuTepHeT-pecypceshl AJisi 00y4alOIMXCH M NpenoaaBaresie
1. Best Guornorust: HayaHO-00pa3zoBatenbHbIi moptan http://www.shio.info
2. TocynapctBennsiii JlapBrHOBCKUiA My3eii http://www.darwin.museum.ru
3.ITpo6aemsr 3Bosroninu http://www.macroevolution.narod.ru
4 ITpoext Ecocom: Bcé 006 sxomoruu http://www.ecocommunity.ru
5.9konoruyeckuii eHTp «IKocucrema» http://www.ecosystema.ru
6.DneKTpoHHBIN yueOHHK 1o Ouonoruu http://www.ebio.ru
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4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUAA YYEBHOU

TUCHMUILTAHBI

KoHTponb M oneHKa pe3yabTaTOB OCBOEHHUS Y4YEOHOI'O JAUCLHUIUIMHBI OCYLIECTBIISIETCA
IIPEIoIaBaTesIeM B MPOLECCEe POBEIEHUS YCTHBIX OMPOCOB, TECTUPOBAHUS, KOHTPOJIbHON PabOTHI.
K pesynmpraraM BHYTpEHHEH OIIEHKH OTHOCSTCS INPEIMETHBIE Pe3yNbTaThl, 3a()UKCHPOBAHHBIC B
CHCTEME HAaKOIUIEHHOMN OLIEHKH, U PE3YJIbTaThl BHIIIOJHEHNUS UTOIOBOW PabOTHI IO TUCLUILIMHE.

PesyabTaThl 00yyeHus (nmpeaMeTHbIe)

®opmMbI U METOAbI KOHTPOJISA
U OLIeHKH pe3yJIbTaToB

(GhOopMHUPOBaHUHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI
MHpa M HAy4YHOTO MHMPOBO33PEHMS, O BKIIAJI€ POCCUUCKUX U
3apyOeKHBIX Y4EHBIX- OHOJIOTOB B Pa3BUTHUE OWOJIOTHH,
(GyHKIIMOHAIBHOW TPaMOTHOCTH 4YeJOBEKAa [UIs  pPEelIeHUS
JKU3HEHHBIX 3a]1a4

YMEHHUE PaCKpPbIBaTh COJIEPYKAHUE OMOJIOTHYECKUX TEPMHUHOB M
MOHSATUN: KU3Hb, KJIETKA, OpraHu3M, Merabonu3Mm (oOMeH
BEIIIECTB u MIpeBpaleHIe DHEPTHH), romMeocras
(caMoperynsius), ypOBHEBas OPTraHMU3AIMS JKUBBIX CHCTEM,
CaMOBOCITpOU3BeIeHHEe (PENpOayKIUs), HACIEACTBEHHOCTD,
W3MEHYUBOCTD, POCT M Pa3BUTHE

yMEHuEe u3jaraTb OHOJOTHMYECKHME Teopuu  (KJIeTouHas,
XPOMOCOMHaA, MyTalMOHHas, LIEHTpaJIbHAs JIoTMa
MOJIEKYISIpHOM Ouonorun), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBumoBa) u yueHus (0 ILEHTpaXx MHOrooopasus Hu
NPOMCXOXKAEHUS KylIbTypHBIX pacteHuii H.M. Basuiosa),
ONpPEENATh IPAHUIIBI UX IPUMEHUMOCTH K KHBBIM CHCTEMaM

YMCHHUEC BJIAACTh METOJaMH HAYYHOT'O IMO3HAHHUA B OMOJIOTHU:
Ha6J'IIOI[CHI/I€ n  OIIMCAHUC JKUBBIX CHCTEM, IIPOLCCCOB U
HBHCHHﬁ, opranuzanuss W IMIPOBCIACHUC OHOJIOTHYECKOTO
SKCIICPUMCHTA, BBIIBUKCHHUEC THUIIOTE3bI, BBIABJICHUC
3aBUCHUMOCTH MCKAY HCCIICYyCMbIMU BCIMYHUHAMMU,
00BsACHEHHE IMOJIYYCHHBIX PE3YJIIbTATOB, HCIIOJIB30BAHHBIX
HAayYHBIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB, YMCHUC [CJIATh BBIBOABI
Ha OCHOBAHWU IOJYUCHHBIX PE3YJILTATOB

YMEHHUE BBIIENATh CYIIECTBEHHBIE NMPHU3HAKH BHUPYCOB, KIIETOK
IMPOKApHUOT U OYKAPHUOT, OJHOKJICTOUYHBIX W MHOT'OKJICTOYHBIX
OpPraHU3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHa BELIECTB U
NIPEBpAICHHS SHEPTHH B KJI€TKe, (POTOCHHTE3a, TNIACTHYECKOTO
U DHEpPreTH4ecKoro oOMeHa, XeMOCHHTEe3a, MHUTO3a, Meilo3a,
OIUTOIOTBOPEHHS, PAa3MHOXKEHHS, MHIUBHIYAIFHOTO Pa3BUTHS
opraHu3Ma (OHTOT'€HE3)

YMEHUE TPUMEHATh MOJYYCHHbIE 3HaHUS JJs OOBSCHEHHA
OMOJIOTMYECKUX MPOLECCOB M SABICHUH, U1 TNPHUHATHA
IIPAKTUYECKUX PELICHUN B ITOBCEJHEBHOU JKHU3HU C LEIBIO

o0yueHust
1 2
c(OpMUPOBAHHOCTh 3HAHUH O MecTe W poiau Ouonoruu B | Tekyliui KOHTPOJb B YCTHON
CUCTEME HAay4YHOr0 3HaHMA  €CTECTBEHHBIX HayK, B | M IHCbMEHHOH (opme B BUE:

- TECTOB;
- YCTHOT'O OTIpOCa;

IIpomexyTouHast arrecTanus:
HE MPeSyCMOTpEHa.

HtoroBas arrecTamus:
OIICHKA BBITTOJHEHHS 33 JaHUN
Ha U PepeHIMPOBaHHOM
3a4eTe B BUJI€ KOHTPOJIBHOU
paboThI




obecrieueHnust OE30MAaCHOCTH CBOETO 3J0POBBS M 3JI0POBBS
OKPY)KaIOIIMX  JIIOACH, COONIOACHUST HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYKAIOIICH MNPUPOIHON cpene, MOHHMMaHUE
HEOOXOJUMOCTH UCHOJIb30BAaHUS JIOCTHIKEHUN COBPEMEHHOMU
OHoJIOrun n OMOTEXHOJIOTUH TS paIrMoHAIBHOTO
MIPUPOIOTIOTB30BAHMS

YMCHHUEC pC€HIaTh 3JIEMCHTAPHbBIC TCHCTUYCCKUE 3aJa4l HAa MOHO-
u I[I/IFI/I6pI/II[HOC CKpCIIMBaHUEC, CHCIINICHHOC HACJIICA0BAaHUC,
COCTaBJIATb CXCMbI MOHOFI/I6pI/I,I[HOFO CKp€UIMBAaHUA  1JId
MPCACKA3aHUs HACJICAOBAHW A ITPU3HAKOB Y OpraHNu3MOB

yYMEHHE BBIIOJHATH Ja0OPAaTOPHBIE U MPAKTUYECKUE PadOTHI,
coOuro1aTh MpaBuiia Mpu padoTe ¢ yueOHBIM U JIAOOPATOPHBIM
000pyI0BaHUEM

YyMEHUE KPUTHUYECKH OIEHUBaTh W  HMHTEPIPETUPOBATH
uH(pOpMaIMI0 OHOJOTUYECKOTO COJEpKaHus, BKIIOYAIOMIYIO
MICEB/IOHAYYHBIE 3HAHMS U3 PA3IMYHBIX UCTOYHHKOB (CpelcTBa
MaccoBoi HMHGpOpPMAIUU, HAYYHO-TIONYJSPHBIE MaTepUalbl),
ATUYECKHE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUM B OMOJIOTHH,
MEAMIMHE, OMOTEXHOJIOTHH

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIMCHbMCHHBICE W YCTHBIC
cooOmieHusi, o00o00m@as OWONOTHYECKYI0 HMHPOpPMAIUIO U3
HECKOJIbKHX HUCTOYHUKOB, rPaMOTHO HCIIOJIE30BAaTh
MOHSATUHHBIN anmapat OUOJIOTHI

cOpPMUPOBAHHOCTh 3HAHWUH O MeCcTe W PONM OWOJIOTHH B
CUCTEME HAy4YHOro 3HAHUS  E©CTEeCTBEHHBIX  HAayK, B
(bOpMHUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI
MHpa U HAy4YHOTO MHPOBO33PEHHMs, O BKIA/E€ POCCHUICKUX U
3apyOCKHBIX YYEHBIX - OHOJOrOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATBHOW TPAMOTHOCTH 4eJIOBEKa [UJIS  peIleHus
JKU3HEHHBIX 337124

YMEHHE PacKpbIBaTh COJIEpKaHNWE OMOTOTHUYECKUX TEPMUHOB H
MOHSITHIA: BUJ, TOMYJISAIMSA, TeHO(OH, YBOJONHUS, JBIKYIINC
cuibl ((haKkToOpbl) BOIOIUHU, TPUCTIOCOOTICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHME, DJKOJOTHMUECKHE (DAKTOPBI, IKOCUCTEMA,
MOPOIYIEHThl, KOHCYMEHTBI, PENYIEeHThl, LeNd MUTaHuUs,
HKOJIOTHYECKas MIpaMuia, OnoreoreHos, onochepa

yYMEHHUE H3JIarath OWOJOTHYECKHE TEOpUH (IBOIIOIMOHHAS
teopuss Y. JlapBuHa, CHUHTeTHYECKas TEOpUsI DSBOJIOLUN),
3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxojacrsa K.M.
bapa, yepenoBaHus IrIaBHBIX HAINPABICHUN U IMYTEHW BOJIIOIUA
A.H. CesepuoBa, yuenuss o 6uocdepe B.M. Bepnazackoro),
OTIPEEIIATh I'PAHUIBl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM

yMEHUE BIAJETh METOJIaMH HAYYHOTO TO3HAHUSA B OWMOJIOTHH:
HAOMIO/ICHUE W OMNHCAHHWE >KUBBIX CHCTEM, TPOIECCOB H
SBJICHWM, OpraHu3alusi ¢ MPOBEACHUE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJIBUKEHUE TUIIOTE3HI, BBHISIBJICHHE
3aBUCUMOCTH MEXITY HCCIIeTyeMbIMU BETTUYMHAMH,
OOBSICHEHUE TMONYYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAHHBIX
HAyYHBIX MOHITHUH, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BbIBOIbI
Ha OCHOBAHWU MOJYYECHHBIX PE3yJIbTaTOB




YMEHHE BBIACTATH CYIICCTBEHHBIC IPU3HAKH  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BUIOB, MOMYISIUNA, TPOIYLIEHTOB,
KOHCYMEHTOB, pPEIyLEHTOB, OHOr€OIEHO30B M 3KOCHCTEM,
0COOEHHOCTH TPOLIECCOB: HACIEICTBEHHON H3MEHYHMBOCTH,
€CTECTBEHHOTO orbopa, BU1000pa30BaHMs,
NPUCIOCOOJICHHOCTH OPraHU3MOB, JIEGHCTBHS 3KOJIOTMYECKHX
(GaKTopoB Ha OpraHU3MbI, IIEpEeHOCa BEUIECTB M IIOTOKA
HEPTUHM B OSKOCHUCTEMaX, aHTPONOTECHHBIX HM3MEHEHUH B
HKOCHUCTEMAaxX CBOCH MECTHOCTH, KpPYroBOpOTa BEUIECTB H
OMOreOXMMHUYECKHX IIMKIOB B Onocdepe

YMEHHUE IPUMEHATh IOJYYEHHblE 3HaHUSA IS OOBACHEHMS
OMOJOTMYECKUX MPOLECCOB M  SBJIEHUH, [UId IPUHATUA
IIPAKTUYECKUX PEIICHUH B IIOBCEAHEBHOW JKU3HU C LEJBIO
oOecnieueHHs O€30MaCHOCTH CBOErO 370pPOBbSi U 3/10pPOBbS
OKPYXKAaIOIIMX  JII0JeH, COOMIOACHHUS HOPM  I'PAaMOTHOTO
IIOBEJCHUS B OKPYKAIOUIEHM IHPUPOJHOM cpene, NOHMMaHUe
HEOOXO/MMOCTH MHCIOJb30BaHUSA JOCTHKEHUH COBPEMEHHON
OMOJIOTUM JIJIs1 PAllMOHAIILHOTO MPUPOAOINOJIL30BAHUS

YMEHHE pelarh 3JCMEHTapHble OWOJOTHMYECKUE 3ajauM,
COCTaBIISITh CXEMBI IEPEHOCA BEIIECTB M DJHEPrUU B
9KocHUcTeMax (IIeNH TUTaHUs)

YMCHHE BBIMONHITH JTA00PAaTOPHBIC M MPAKTHYCCKHE PadOTHI,
coOnroaaTh mpaBuia Mpu paboTe ¢ yueOHbIM U J1a00paTOPHBIM
000py1I0BaHEM

yMEHHUE cO03/aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE
cool1eHusi, o0oOm@as OWOJIOTHYECKYI0 HMHPOpMAIUI0 U3
HECKOJIBKUX HCTOYHHKOB, IrpaMOTHO HCIIOJIb30BATh
NOHSITUHHBIN anmnapar 6MOJ0TUU

YMEHUE KPUTUYECKH OLIEHMBAaThb M  HHTEPHPETHPOBATH
UHPOPMALMIO OMOJIOTMYECKOT0 COJEPKaHMs, BKIHOYAIOLIYIO
NICEB/IOHAYYHbIE 3HAHUS U3 PA3IMYHBIX UCTOYHHMKOB (CpeicTBa
MaccoBOM HMH(pOpPMAIUU, HAyYHO-TIONYJSPHBIE MaTepualbl),
paccmMaTpuBaTh  VIOOAJbHBIE  HKOJIOTHYECKHE  MPOOIIEMBI
COBPEMEHHOCTH, ()OPMHUpPOBATH 10 OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3UIHIO




