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1. MACTIOPT PABOYE MPOTPAMMBI JUCIMILTAHBI

«buoJorus»
1.1. Ob6aacTs npuMeHeHus padoyeil NPOrpaMMmsl
PaGouas nporpamma aucuuIuIMHbl «brHoorus» sBiIeTCsl 4acThio 001Ie00pa30BaTEIbHOIO
IIUKJIa OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl TIOJTOTOBKU CIEIMAINCTOB CPEAHEr0 3BeHa (Janee
— IIICC3) no cnenunansaoctu CITO
35.02.08 DneKTpoTeXHUUECKUE CUCTEMBI B arponpoMbinuieHHoM Komiuiekce (AITK)

1.2. Mecto aucunminnsbl B crpykrype IHIICC3

Huctumimaa «buosiorus» SBIASETCS JUCIHUIUIMHON 0011e00pa3oBaTeIbHOTO  Y4eOHOTO
LMKJIA B COOTBETCTBUU C TEXHOJOTHYECKUM MPOPUIEM IMOIYy4aeMoro mnpodhecCHOHaIbLHOTO
oOpa3oBaHwUs.

Jucnunnuua wusy4yaeTcss Ha 0a30BOM YpPOBHE, OTHOCHTCS K NpeIMEeTHOW o0xactu
«EcrectBenno - nayunsie aucuumaey @I'OC cpennero obmero oopa3oBaHus.

Peanuzamust comepaHusl TUCHUIUIMHBI TMPEAINONaraeT coOM0JeHNe MPUHIMIA CTPOron
MIPEEMCTBEHHOCTH B M3y4yeHUU JucUUIUIUHBI «buonorus», Omaromaps dyemy B Hell
MPOCMATPUBAETCA HAMPaBICHHOCTh HAa pAa3BUTHUE 3HAHUHM, CBSA3aHHBIX C (QOPMHUPOBAHUEM
€CTECTBEHHO - HAy4YHOI'O MHUPOBO33PEHHUS, LIEHHOCTHBIX OPUEHTALMNA JIMYHOCTH, SKOJIOIMUECKOIO
MBIIICHHUS], PEACTABICHUS O 3A0POBOM 00pa3e KHU3HU U OepEeKHBIM OTHOIICHUEM K OKpY’Karolen
npupogHoit cpeme. B 1o ke Bpems gucturuimHa «buonorus» i mpoQeCCHOHATBHBIX
00pa30BaTeNbHBIX OPraHU3aIMi 00J1aaeT CAMOCTOSTEILHOCTBIO U LIETbHOCTHIO.

MexmpeAMETHBIE CBS3U TUCHUIUIMHBI «buonorus» ¢ takumu oO01eo0pa3oBaTeIbHBIMU
JTUCIUILINHA, Kak «Xumusy, «Duzukay, CHOCOOCTBYIOT (POPMHUPOBAHUIO  IIEIOCTHOTO
MPEJCTaBICHUS 00 U3y4aeMOM OOBEKTE, SIBJICHUH, COACUCTBYIOT JIy4YIlIeMy YCBOCHHUIO COACPIKAHUS
npelMeTa, YCTaHOBIEHUIO OoJiee MPOYHBIX CBS3€d OOy4arommxcs ¢ MOBCEIHEBHON >KM3HBIO U
OKPY’KarOIIUM MUPOM, YCUIICHHIO Pa3BUBAIOLIEH U KYJIbTYPHOU COCTABIAIOIIECH TPOTPaMMBbI

W3ydenne aucuumiuHel «buonorusy 3aBepiiaeTcss MPOMEKYTOYHOU aTTecTanuel B hopme
ougppepenyuposannoco 3auema B pamkax ocBoenust [I[ICC3 nHa 0a3e OCHOBHOro 00IIETO
o0Opa3oBaHHUsI.

1.3 Il.nanupyembie pe3yJibTAThI OCBOEHUSA TMCUMILUIUHBI Pe3YJbTAThl

OcBoenune coaepxaHus AucuumiinHa «buonorus» obecneunBaeT JOCTHKEHHE CTYACHTaMU
CIIEYIOIIUX PE3YyIbTAaTOB:

Iens

- OBIIQJICHUE OOYYAIONIMMHUCS 3HAHUSMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHM3allii >KUBBIX
CHUCTEM Pa3HOI'0 PaHra U NPUOOPETCHHE YMEHUH MCIIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JCHCTBUN B
OTHOIIIEHUH 00BEKTOB JKUBOI MPUPOIBI M PEIIEHHUS PA3THYHBIX )KU3HEHHBIX TPOOIeM.

3amaun

- OCBOCHHE OOYYAIOIIUMHUCS CHCTEMbl 3HAaHUH O OWOJOTMYECKUX TEOpHUAX, YUCHHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, IpaBHJaX, CIY)XAllUX OCHOBOM s (QOpMHUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO - HAyyHOM KapTHUHE MHpa, O METOAaX HAyYHOrO I103HaHMS,
CTPOEHHH, MHOI000pa3uh M OCOOEHHOCTSIX J>KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHu3alluy,
BBIIAIOIINXCS OTKPBITUAX ¥ COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

- popmupoBanue y 00ydJaromuxcsi  MO3HABaTEIbHBIX, HWHTEIJIEKTYATbHBIX |
TBOPUYECKUX CHOCOOHOCTEH B MpoIlecce aHaIM3a JaHHBIX O MYTSX Pa3BUTHS B OMOJOTUM HAYYHBIX
B3TJISAJIOB, UJCH M MOIX0I0B K U3yYEHHUIO JKUBBIX CUCTEM PAa3HOTO YPOBHS OpPTraHU3aIUH;

- CTaHOBJIEHHE Yy OOydarommxcs OOIIed KyIbTyphl, (PYHKIIHMOHATHHONH T'PaMOTHOCTH,
pa3BUTHE YMEHUH OOBSCHITh W OLIEHUBAThH SIBICHUS OKPYXKAIOUIETO MHpa >KUBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U OMbBITA, IOTYYCHHBIX MIPU H3yYCHUH OUOJIOTHU;

- (opmupoBaHHEe y OOYYaIOMUXCA yYMEHUH WIJUTIOCTPUPOBATh 3HAUYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTHUUYECKOW JESATEIBHOCTH YEJIOBEKAa, Pa3BUTHUM COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

- BOCIIUTaHue YOSIKIEHHOCTH B BO3MOXKHOCTH MTO3HAHUS YEJIOBEKOM KHBOU MPUPOJIBI,



HE00X0AUMOCTH OEpeXHOr0 OTHOUICHHUS K HeH, COOMIOICHUS STUYECKIX HOPM IIPU IPOBEICHUH
OMOJIOTMYECKUX UCCIIEOBAHUM;

- OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUMN JJIs OBBILIEHUS YPOBHS 9KOJIOIMUECKON
KYJIBTYpPBI, 1151 POPMUPOBAHUS HAYUHOIO MUPOBO33PEHUS;

- IPUMEHEHUE NMPUOOPETEHHBIX 3HAHMM M YMEHHUH B INOBCEJAHEBHOM JKU3HU AJI OLEHKU
IOCJIE/ICTBUM CBOEH JAEATENbHOCTH 110 OTHOLIEHHMIO K OKpY)Karouled cpene, COOCTBEHHOMY
3J10pOBBI0, 000CHOBaHME U COOIOACHNE Mep NMPODUITAKTUKH 3a00ICBaHUH.

OcBoenue colepkaHusl IUCHUILIMHBI  «buosorusi» oOecrneynBaeT JOCTHKEHUE
CTYJICHTaMHU CIEAYIOIIMX IIAHUPYEMBIX PE3yJIbTaTOB:
JINYHOCTHLIX:

1) rpaxnaHckoe BOCIIUTaHUE:

- chOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH OOydarolerocss Kak AakTUBHOTO U
OTBETCTBEHHOI'0 YJI€HA POCCUNCKOI0 OOIIECTBA;

- OCO3HaHME CBOUX KOHCTHTYI[MOHHBIX IpaB U OOSA3aHHOCTEH, YyBa)K€HHE 3aKOHAa U
IIPaBOIIOPSIIIKA;

- TOTOBHOCTh K COBMECTHOW TBOPYECKOW ACSITENLHOCTU MPU CO3AaHUU YYEOHBIX MPOEKTOB,
pelieHnH y4eOHBIX U MMO3HABATEIBHBIX 3a71a4, BEITIOTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

- CHOCOOHOCTH OMpEAENsATh COOCTBEHHYIO IMO3UIHUI0 10 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

- yYMEHHE VYUYUTHIBaTh B CBOMX JICHCTBUSAX HEOOXOIUMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUS JIOAEH C pa3sHbIMU YOEKICHHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMHU U COLUAIbHBIM
MIOJIOKEHUEM;

- TOTOBHOCTb K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS Y4EOHBIX,
[T03HABATEJIbHBIX U UCCIIEA0BATENbCKUX 3a/1a4, YBAKUTEIbHOE OTHOIIEHHUE K MHEHHUIO ONIIOHEHTOB
IIpH 00CYKJIEHNUHU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJEPKaHUS;

- TOTOBHOCTb K TYMaHHUTapHO! U BOJIOHTEPCKOM EATENBHOCTH;

2) naTpUOTHYECKOE BOCIIUTAHUE!

- ¢(hOpMUPOBAHHOCTH POCCUNCKON IPpaX1aHCKOW MJEHTUYHOCTH, NATPUOTU3MA, YBAKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH repen PonHoM, ropaocTu 3a cBoi Kpaid, cBoro Ponuny,
CBOM A3BIK U KYJIbTYpY, IPOIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuy;

- 1IEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUI0 U TaMITHUKAM TMPUPOIBI,
JNOCTHXKEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPY/IE;

- CrIocOOHOCTh OIIEHHWBAaTh BKJaJ POCCUHWCKMX YYEHBIX B CTaHOBJIEHHE U pa3BUTHE
OuoJsIorny, MOHMMaHUE 3HauUeHHsI OMOJIOTHH B MO3HAHUM 3aKOHOB NMPHUPOJIBI, B KHU3HHU UYEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

- uaeWHas yOeXAEHHOCTb, TOTOBHOCTh K CilyXeHuto OTeyecTBY M €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

3) lyXOBHO-HPaBCTBEHHOE BOCITUTAHUE:

- OCO3HAaHME JYXOBHBIX IIEHHOCTEH pOCCHHMCKOro Hapoaa; c(HOpMHUPOBAHHOCTh
HPAaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IIOBEJICHMs; CHOCOOHOCTh OIICHHWBAaTh CHUTYAalMIO U
MPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;

- OCO3HaHME JJMYHOTO BKJIa/la B TOCTPOECHUE YCTONUHUBOIO OYAYyIIETro;

- OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOJIUTENSM, CO3JaHHUIO CEMbUM HAa OCHOBE
OCO3HAHHOTO TNPHUHATHS LIEHHOCTEW CEeMEMHON JKHM3HM B COOTBETCTBHM C TPAAMIMIMU HapOIOB
Poccuu;

4) 5cTeTUYECKOE BOCTTUTAHUE:!

- 3CTETMYECKOE OTHOIIEHUE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUI;

- HOHUMAaHHUE IMOLMOHAIBHOIO BO3ACUCTBUS JKUBOU IPUPOJIBI U €€ IEHHOCTH;

- TOTOBHOCTb K CaMOBBIP@KEHHUIO B pa3HbIX BHMJAX HCKYCCTBA, CTPEMJICHHE NPOSBIATH
KauyecTBa TBOPYECKON JIMUHOCTH;



5) ¢u3nuuecKoro BOCIUTAHUS:

- IOHMMaHKUE U pealn3anus 3J0pOBOro U 6e30macHOro odpasa >kKHU3HHU (340pOBOE IHUTAHUE,
COOJIIOJICHNE TUTHEHUYECKUX TPaBHJI M HOpPM, COATaHCHUPOBAHHBIA PEXHUM 3aHSATHH W OTABIXA,
peryisipHas (usnueckasi akTUBHOCTB), O€pPEKHOI0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOLIEHHUS
K COOCTBEHHOMY (PM3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

- IOHMMaHHE LEHHOCTH IpaBWJ HWHIMBUAYAJBHOTO W KOJUIEKTMBHOIO 0€3011acHOIro
MOBEJICHHSI B CUTYAIHMSIX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HH JIO/ICH;

- OCO3HaHHE MOCJIEICTBUM W HENpPUATUE BPEAHBIX NPUBBIYEK (YNOTPEOJEHHs alIKoroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyJ0BOE BOCIIMTAHUE:

- TOTOBHOCTH K TPYZly, OCO3HaHHE IEHHOCTH MacTEePCTBa, TPYIOIIO0HE;

- TOTOBHOCTb K aKTMBHOMH J1€ATEIbHOCTH TEXHOJIOIMYECKON U COLMAIbHON HAlpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMHPOBATH, IJIAHUPOBATH  CAMOCTOSTENIBHO BBITOIHATH TAKYIO JI€ATEIbHOCTD;

- MHTEpeC K pa3IM4HbIM chepaM MpodecCUOHATBHON IesITeNbHOCTH, YMEHUE COBEpLIATh
OCO3HAHHBIN BEIOOpP Oymytel mpodeccuu U peanr30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHbL;

- TOTOBHOCTb U CIIOCOOHOCTb K OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSKEHUU BCEH
KHU3HH;

7) 3KOJIOrHYecKoe BOCIIUTAHHUE:

- DKOJIOTMYECKHU 11e1ec000pa3HOe OTHOLIEHHE K MPUPO/IE KaK UCTOUYHUKY >KM3HHU Ha 3emie,
OCHOBE €€ CYIIIeCTBOBAHUS;

- TIOBBIIICHWE YPOBHS SKOJOTMYECKOH KYIbTYPHI: MPHOOPETEHHE OIbITA TUIAHUPOBAHHS
MIOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCJIEACTBUI JUIsl OKpY>KaIOLIeH cpelibl;

- OCO3HaHHE TIJI00AJIBHOTO XapaKTepa SKOJOTMYECKUX IMpoOJeM U IMyTeH HX pelIeHUS;
CIIOCOOHOCTh MCIIOJIb30BaTh IMPHOOpeTaeMble NMpPHU HU3Y4YEHUM OUOJIOTHMM 3HAHUSA U YMEHMS IpH
pemieHnn npoOseM, CBS3aHHBIX C PalMOHAIBHBIM IPUPOJIONOIb30BAaHUEM (COOIIOIEHUE TTPaBUII
MOBEJICHUSI B IPUPOJIE, HAIIPABJICHHBIX HA COXPAHEHHE PaBHOBECHUS B SKOCHUCTEMAX, OXpaHy BUOB,
IKOCUCTEM, OoCheEphI);

- aKTUBHOE HENpusATHE NEHCTBUH, MPUHOCAIIMX BpEI OKpYXalolled NpUpoaHON cpene,
YMEHHE TPOTHO3UPOBATh HEOJIATONPHUSATHBIE HKOJOTHYECKHE ITOCIEACTBUS TPEANPHHUMACMbIX
JNEUCTBUN U NIPEAOTBPALIATh UX;

- HaJW4YUe PA3BUTOTO HSKOJOTMYECKOTO MBINUICHUS, KOJOTMYECKOW KYIBTYpHI, OIBITA
NESITEeIbHOCTH  SKOJIOTUYECKON  HalpaBIEHHOCTH, YMEHHS  PYKOBOJCTBOBATHCS UMM B
MO3HABATENBHON, KOMMYHHKATHBHOM W COLMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAIIPAaBICHHOCTH;

8) IEeHHOCTh HAYYHOTO MO3HAHMS:

- c(hopMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKH U  OOIIECTBEHHOW TMPAaKTHKH, OCHOBAaHHOTO HAa JHAJOre  KYJIBTYD,
CMOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

- COBEPIIICHCTBOBAHNE SI3BIKOBOM M YNTATEIHCKON KYIBTYPHI KaK CPEICTBA B3aMMOACHCTBHS
MEXY JIIOIbMU U [TO3HAHUS MHPA;

- MOHMMaHHe crenu(puKu OUOJIOTMM KaK HayKd, Oco3HaHue e€ poiu B (popMHpOBaHUU
palMoOHAIBHOTO HAayYHOI'O MBIIUIEHHUS, CO3JIaHUM IIEJIOCTHOTO MPEACTABICHHUS 00 OKpY’KarolleM
MHUpE KaK O €JMHCTBE MPUPO/Ibl, YEIOBEKA U O0IIECTBA, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
U peIIeHUH NMPo0JIeM COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

- yOex/IEHHOCTh B 3HAYMMOCTH OMOJIOTUU Il COBPEMEHHOMN LIMBUJIM3ALUU: OOecrieueHus
HOBOTO YpPOBHSI DPa3BUTHsS MEIUIUHBI, CO3/aHUS MEPCHEKTUBHBIX OMOTEXHOJOTHMH, CITOCOOHBIX
pelars pecypcHble MpoOjemMbl pa3BUTHS UYEIOBEUYECTBA, MOMCKAa MyTeH BBIXOJA U3 TI00ANbHBIX
HKOJIOTUYECKUX IMPOo0JieM M oOecreueHus Mmepexoja K YCTOHYMBOMY DPa3BUTHIO, PALMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB >KNU3HU;

- 3aMHTEPECOBAHHOCThH B IMOJIyYCHHH OMOJIOTHYECKUX 3HAHWUN B LENAX TMOBBIIICHUS OOLIEH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH KaK COCTaBHOM 4YacTH (PyHKIHOHAIHHOU
IPaMOTHOCTH 00y4arouuxcs, GopMupyemMoi npu U3y4eHuu OUOJIOTUH;



- TOHMMAHHE CYITHOCTH METOJOB IO3HAHUS, HCIIOJIB3YeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh  HICTIOJIB30BaTh IOJIyd4aeMble 3HAHUS JIJIsS aHaiu3a M OOBSCHEHWsS SIBICHHUM
OKPY)XKAIOIIEr0o MHpa M MPOUCXOIAIMX B HEM H3MEHEHWH, yMEHHE [enarb 00OOCHOBAHHBIE
3aKIIOYCHUST HA OCHOBE HAYYHBIX (AKTOB M HUMCIOIIUXCS JaHHBIX C IEJIbI0 ITOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTh CaMOCTOSITEJILHO HCIIOJIb30BaTh OHOJIOTMYECKHE 3HAHHS JUUIS PEIICHHS
po0JIeM B peallbHBIX KU3HEHHBIX CHTYAIIHSIX;

- OCO3HAHME IIEHHOCTU HAy4YHOH NESATEIHLHOCTH, TOTOBHOCTh OCYIIECTBIISTh NMPOCKTHYIO U
HCCIIeIOBATENBCKYIO ACSITEIIbHOCTh HHIUBUIYATHHO U B TPYIIIIE;

- TOTOBHOCTh W CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW 1O OHOJIOTMM B COOTBETCTBUU C JKU3HCHHBIMU
MOTPEOHOCTSMH.

MeranpeaMeTHbIX:

METaNpeMETHBIE PE3YJIbTaThl OCHOBHON 00pa30BaTEIbHON IMPOTrpPaMMEBI IPEICTABICHBI

TpeMmsi TpyIaMu YHUBEPCAIbHBIX yueOHbIX neictBuil (Y'Y ).

YHuBepcajibHble yueOHbIe TO3HABATEIbHBIE 1€l CTBUS:

1) 6Ga30BbIE JIOTHYECKUE ACHCTBUSA:

- CaMOCTOATEIHHO (POPMYIHPOBATh W AKTyaIM3WPOBATh MPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

- HCIIOJIB30BAaTh IMPH OCBOCHUHM 3HAHUN TPUEMBI JIOTUYECKOTO MEBIILIICHUS (aHAIN3a,
CHHTE3a, CPAaBHCHUS, KIIaCCU(PUKAIIMH, 000OIIEHUS ), PACKPBIBATH CMBICT OMOJIOTHYECKUX MOHSATHI
(BBIIENIATH WX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMU );

- WCIIOJIb30BaTh OHMOJIOTMYECKHE TOHATHS s OObsICHEHUS (DAaKTOB W SIBICHHW >KUBOM
TIPUPOJIBI;

- CTPOUTH JIOTUYECKHE paCCYKICHHsS (MHIYyKTHUBHBIC, ICIYKTUBHBIC, IO aHAJIOTUH),
BBISBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEUUS B PACCMATPUBAEMBIX SBICHHSX, (OPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYEHHS,

- TIPUMEHSTh CXEMHO-MOJICIbHBIC CPEACTBA YISl MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOIICHUH B M3y4aeMBIX OHOJIIOTMYECKUX OOBEKTax, a TaKKe MPOTUBOPEUYHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

- pa3pabaThIBaTh MJIaH PEIICHUS MPOOJIEMBI C YIETOM aHaIN3a UMEIOIINXCS MaTepUaTbHBIX
1 HEMaTepUAITBHBIX PECYPCOB;

- BHOCUTh KOPPEKTHUBHI B JACSITENHHOCTb, OIICHMBATH COOTBETCTBHUE PE3YIHTATOB ILIETSM,
OIICHUBATh PUCKU TOCIICICTBUN ACSITEITLHOCTH;

- KOOPAMHHUPOBATh M BBHIMOJHATH pPabOTy B YCIOBHUSX peajbHOr0, BHUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- pa3BUBATh KPEATUBHOE MBIIIJICHHE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM;

2) 6a30BBIE MCCIIEI0BATEIBCKHE JCHCTBHUA:

- BJIAJIETh HABBIKAMH y4EOHO-UCCIIEIOBATEILCKON U MPOEKTHOW AESITeTbHOCTH, HaBBIKAMU
paspemieHusi mpoOeM, 001aaaTh CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIBHOMY TOHWCKY
METOJIOB PEeIICHHsI MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB TIO3HAHHS,

- WCIIOJIb30BAaTh pPA3IMYHBIC BHJBI JCATCILHOCTH I10 TIOJYYCHHWIO HOBOTO 3HAHUS, €ro
WHTEpIpETANH, MPEoOPa30BAHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYyalHMsX, B TOM YHCIE MPH
CO3/IaHUU YYEOHBIX U COIMAIILHBIX TPOCKTOR;

- (hopMHpOBATH HAYUHBIM TUI MBIIUICHHUS, BIAJIeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
TOHATHSIMH B METOJIaMU;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B OOpA30BATEIBHON NESTEIBHOCTH U
KU3HCHHBIX CHTYyaIUsX;

- BBIBIIATH TNPUYNHHO-CICACTBEHHBIC CBS3M W aKTyaIM3UPOBATh 3aJady, BBHIIBHTaTh
THIIOTE3y €€ pelIeHus, HAXOIUTh apTyMEHTHI JUIs JOKa3aTelbCTBa CBOMX YTBEPIXKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHATM3UPOBATH MOJYYECHHBIC B XOJI€ PEIICHUS 3a/1a4M PE3YNIbTaThl, KPUTUIECKH OI[CHUBAThH



UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

- JlaBaTh OLIEHKY HOBBIM CHUTYyallUsM, OLEHHMBATh MPUOOPETEHHBIN ONBIT; OCYIIECTBISTH
IeJICHANPABICHHBINA TTOUCK TIEPEHOCa CPEJCTB U CLIOCOOOB AEHCTBUS B TPO(PECCHOHANBHYIO CpPEy;

- yMeThb [EpPEHOCUTh 3HAaHUS B I[I03HABATEIbHYHD M IPAKTUYECKYI0 O0JIACTH
KHU3HEEATEIbHOCTH;

- YMETb UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00JacTell; BBIIBUIaTh HOBBIE UJIEH,
npeJylaraTh OPUTHHAIBHBIE MOIXOBl U PELICHUS, CTaBUTh MPOOJIEMBI M 33Ja4H, JOIMYCKAIOIINE
aJIbTepPHATUBHbIC PEILICHMS;

3) pabota ¢ uHpopmanueii:

- OpUEHTHPOBATHCS B PA3JIUYHBIX MCTOYHUKAX MH(pOpMALMM (TEKCTe y4eOHOro mocoowus,
HAy4YHO-TIONYJISIPHOM JMTEpaType, OMOJIOIMYECKHUX CJIOBAPAX M CIPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTre), aHaIM3UpOBaTh HHPOPMALMIO PA3IUYHBIX BHUAOB U (OpM
IIPEJICTaBICHMS], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYNBOCTD;

- (GopMyIMpOBaTh 3alpPOCHl U NPUMEHATH Pa3IMYHbIE METOJbl IpPU IOUCKE U OTOOpE
OmoIornYecKoi HHGOpMaIUU, HEOOXOIMMOM JIJIS BBIITOJIHEHUS yUeOHBIX 3a/1a4;

- npuoOpeTaTh ONBIT HCIOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH,
COBEpPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX IOMCKOBBIX CUCTEM;

- CaMOCTOATEIbHO BBIOMpATh ONTUMAIBHYIO (OpPMY MpencTaBieHUs] OMOJOTrHYECKON
nHpopManuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYroe);

- HUCNOJb30BaTh HAy4yHBIH $3bIK B KauyeCTBE CPEJCTBAa NpU paboTe ¢ OMOJOTrHYecKOM
uHpOpMalKel: MPUMEHATh XUMHYECKHE, (PU3NYECKHe M MaTeMaTHYeCKHe 3HAKW M CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKJIATypy, HCIHOJb30BaThb U IPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAIJISIHOCTH;

- BJaJeThb HaBbIKAMM pAClO3HaBaHMUA U 3allUThl HMH(OpPMaIUKM, HHPOPMALMOHHOM
0€30I1aCHOCTH JIMYHOCTH.

YHuBepcaibHble KOMMYHMKATHBHbIE 1eliCTBHSA

1) oOuienue:

- OCYIIECTBJIATh KOMMYHHUKAIIUK BO BceX cdepax >KU3HU, aKTHBHO Y4acTBOBATH B JTHAJIOTe
WIM JIUCKYCCHUHM IO CYIIECTBY OOCYXJIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUSI OTHOCUTENIBHO BBIMOJHEHUS TpeAjaraeMod 3ajaud, Y4MThIBaTb WHTEpECHl U
COTJIACOBAHHOCTD MO3UIUI IPYrUX YUaCTHUKOB AMAJTIOTA W AUCKYCCUN);

- pacmo3HaBaThb HeBepOaJbHBIE CpEACTBAa OOLICHHS, MOHMMAaTh 3HAUYEHUE COLUAIBHBIX
3HAKOB, MPEINOCHUIOK BO3ZHUKHOBEHHS KOH(IMKTHBIX CUTyallMi, yMEThb CMArdaTh KOHQIMKTHI U
BECTU IIEPErOBOPHI;

- BJAJIETh Pa3IMYHbIMM crocobamMu OOIIEHMSI U B3aUMOJCHCTBHUS, NOHMMATh HAMEpPEHUS
APYTUX JIIOJeH, MPOSBIATh YBR)KUTEIBHOE OTHOIIEHHWE K COOECeIHUKY U B KOPPEKTHOW (opme
(bopMyIHUpOBaTh CBOM BO3PAKEHUS;

- pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHHSI C MCIOIb30BAHUEM S3BIKOBBIX
CpPEICTB;

2) COBMECTHas JIeSITeIbHOCTB!

- TIOHMMAaTh U HMCIMOJb30BaTh MPEUMYILECTBA KOMAHIHOM M MHAMBHUAYaAJIbHON pabOTHI MpHU
pemeHn OMOJIOrHYeckoi mpoOaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHHUS TPYIIOBBIX
(dbopM B3aMMOJEHCTBYS IPU pELIEHUH yueOHOU 3aauu;

- BBIOMpaTh TEMAaTUKY U METO/bl COBMECTHBIX JEMCTBUH C Y4ETOM OOLIUMX HHTEPECOB U
BO3MOXKHOCTEH KakJI0TO YJieHa KOJUIEKTHBA;

- NPUHUMATh 1T COBMECTHOM J€STETBbHOCTH, OpPraHHU30BBIBATH W KOOPIMHHPOBATH
JEUCTBHS MO €€ TOCTHKEHUIO: COCTABJIATh IUIAH JEHCTBHM, pacIpenesiTh POIu C Y4ETOM MHEHMM
YYaCTHHUKOB, O0CYKJIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

- OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKJOT0 yYaCTHUKA KOMAaH[bl B OOLIMH pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

- npeanaraTb HOBBIE NMPOEKTHI, OLEHUBATh WJIEHM C MO3MLIMU HOBHM3HBI, OPUTHHAIBHOCTH,
IIPAaKTUYECKOU 3HAaYMMOCTH;



- OCYUIECTBJIATH IIO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B Ppa3INYHBIX CHUTYyalMsIX,
IPOSIBJISITH TBOPYECTBO U BOOOPaKEHHE, ObITh HHUIIMATHBHBIM.

YHuBepcanbHble peryJiTHBHbIE el CTBHUS:

1) camoopranu3zanus:

- HCIIOJIb30BaTh OWOJIOTMYECKWE 3HAHUS IS BBIABICHHS NPOOJIEeM M HX pEUICHUS B
KU3HEHHBIX M y4EOHBIX CUTYyalLlUsX;

- BBIOMpATh HA OCHOBE OMOJOTMYECKMX 3HAHUU LIE€TIEBBIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUAX M IOCTYNKax I10 OTHOLIEHHWIO K >KMBOH IPUPOAE, CBOEMY 3I0POBBIO U 3/10POBBIO
OKpYKAIOIIIHX;

- CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATENIBHYIO AEATENbHOCTb, BBIABIATH IPOOJIEMBI,
CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIEC 337a4ll B 00Pa30BaTEIbHOM JESITEIBHOCTH U KU3HEHHBIX
CUTYyaLUsX;

- CaMOCTOSITENIFHO COCTABIISTh IUIaH PELICHHUS MPOOJIEMBI C YIETOM MMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEIIIOYTEHUH; 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

- pacmMpsATh PaMKU Yy4yeOHOIro IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM; JesaTh
OCO3HaHHBII BEIOOP, ApIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHUE;

- OLICHUBATh NPUOOPETEHHBIH OIBIT;

- C110cOOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIMPOKON 3PYAULIMU B pa3HbIX 001acTAX
3HaHWi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBECHbD;

2) CAMOKOHTPOJIb:

- JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JAESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHE PE3Y/IbTATOB LIEIISAM;

- BJIAJICTh HABBIKAMHU TTO3HABATEIHFHOU pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHMA
U MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHUMU, UCIOJIb30BaTh NPUEMBI pediekcun
JUI OLICHKHU CUTYAalllH, BHIOOpa BEPHOTO PEIICHNUS;

- OLICHMBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

- IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JeATEIbHOCTH;

3) mpuHsTHS CeOsl U IPYTHX:

- IPUHUMATh ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U JIOCTOUHCTBA;

- IPUHUMATh MOTHBBI U apTyMEHTHI IPYTHX [P aHAIN3€E PE3YJIbTaTOB AEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIIMOKY;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMU APYroro 4eaoBeKa.

IMpeameTHbIX:

- c(OpMHPOBAHHOCTb 3HAHUM O MeCTe U pOJU OUOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUs, O BKJIAJE POCCHMCKHUX U 3apyOEKHBIX yUEHBIX- OHOJIOTOB B pa3BUTHE
ouooruu, GyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl PEeIEeHUs )KU3HEHHbIX 3a/1a4;

- YMEHHE PACKpBIBATh COJECpKAHWE OMOJIOTMYECKHX TEPMHHOB M MOHSATHM: JKU3HB, KJIETKA,
opranusm, MetrabonusM (0OMeH BEUIeCTB M MpeBpallleHne YHEPTUH), TOMEOCTa3 (CaMoperyssuus),
YpOBHEBass ~ OpraHM3alus  JKUBBIX  CHCTE€M,  CaMOBOCIPOM3BEACHHE  (PENpOIyKLus),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BUTHE;

- YMEHHE H3jararb OHOJIOTHYECKHE TEOpHM (KJIETOYHas, XPOMOCOMHAas, MYyTallMOHHas,
LEHTpaJbHas JorMa MoJeKyisipHoil Ouonorun), 3akonbl (I. Mengens, T. Moprana, H.N.
BaBuioBa) u yueHus (0 EHTpax MHOrooOpasusi ¥ MPOUCXOXKACHUS KyIbTypHBIX pacteHuit H.U.
BasuioBa), onpeensath rpaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

- YMEHHUE BIaJleTh METOJaMHM HAy4YHOTO MO3HAaHUs B OMOJOrMU: HAONIOJIEHHE U OMHMCaHUEe
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHWM, OpraHu3alnus U TpOBeIEeHHE OHOJIOTHYECKOrO
OKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEIMYMHAMU, OOBSICHEHHE MTOJYYCHHBIX PE3Y/IbTAaTOB, UCIIOIb30BAHHBIX HAYUHBIX MIOHATHH, TEOPUI
1 3aKOHOB, YMEHHE JIE1aTh BHIBO/IbI HA OCHOBAHUH IOJIyUYE€HHBIX PE3YyJIbTaTOB;

- YMEHHE BBIJCNATh CYIIECTBEHHbIC NPU3HAKU BUPYCOB, KJIETOK NPOKAPUOT U 3YKApHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB M



NpEeBpalleHs] SHEPruM B KJEeTKe, (OTOCHHTE3a, IUIACTUYECKOr0 M SHEpreTHYeckoro oOMeHa,
XEMOCUHTE3a, MHUTO03a, MEHO03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHAWBHUIYAbHOTO DPa3BUTHUS
opraHusma (OHTOTEHE3);

- YMEHHE MPUMEHSATH MOJIYYCHHbIC 3HAHUS AJI1 OOBSICHEHUS] OMOJIOTMYECKUX IMPOLIECCOB U
SBIICHHM, JUIS MPUHATUS MPAKTUYECKUX PEHICHUI B MOBCEJHEBHOM JKMU3HU C ILIETBbI0 00ECIICYCHHUs
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIIOJEH, COOII0IEHUs HOPM TPAaMOTHOTO
MOBEJCHUSI B OKPYXaloIllel NPUPOTHOW cpene, MOHMMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS
JOCTUKEHUM  COBpEMEHHOM  Ouojmormuu U OMOTEXHOJNOTMM Ui PalMOHAIBHOTO
IIPUPOIOIOIB30BAHUS;

- YMEHHE peniaTh »JIEMEHTapHblE TeHETUYECKHE 3a/ladyd Ha MOHO- U JUTHOpHIIHOE
CKpEUIMBaHUE, CLIETUICHHOE HACIIeI0BaHUE, COCTABIISATH CXEMbl MOHOTHOPUIHOTO CKPEIMBAHUS JUIS
MpeJicKa3aHus Hacle0BaHus IPU3HAKOB Y OPraHU3MOB;

- YMEHHE BBINOJHATH J1a0OpPaTOpHBIE W MpaKTHYECKHe paboThl, cCOOMIOAATh MpaBHUia MPHU
paboTte ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

- YMEHHE KPUTHYECKH OIICHWBAaTh W HWHTEPHPETHPOBATH HH(GOPMAIHIO OHWOIOTHYECKOTO
COJZIep>KaHus, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3 pPa3JIMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOW HMH(OpMAIK, HAYYHO-IIOMYJISIPHbIE MaTepuabl), 3TUYECKUE AaACIEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHUH, MEIULIMHE, OMOTEXHOIOTUH;

- yYMEHHE CO3/1aBaTh COOCTBEHHBIC NHCBHMEHHBIE W YCTHBIE COOOHIeHHs, 0000mas
OHMOJIOTMYeCKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIOJB30BATh MOHATUHHBIN
anmapat OUOJIOTHH.

- c¢(hopMHpPOBAHHOCTh 3HAHUH O MECTE M POJU OUOJOTHH B CHCTEME HAYYHOT'O 3HAHUSA

€CTeCTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa MU
HAyYHOTO MHPOBO33PEHUS, O BKJIAJIE POCCHICKUX U 3apyOe HBIX y4EHBIX - OMOJIOrOB B Pa3BUTHE
Oouooruu, PyHKIMOHATIBHON rPaMOTHOCTH YeJIOBEKA JIJIsl peLIeHMs] )KU3HEHHBIX 33]1aY;
YMEHHUE pacKpbIBaTh COJAEp)KaHHE OHOJOrMYECKHMX TEPMHUHOB W TOHSATHH: BHJ, MOMYJISALUS,
reHO(OHI, IBOJIOIHSA, ABMKYIIUE CUIIBI ((PAaKTOpPHI) SBOJOIMH, MPUCTIOCOOIEHHOCTh OPTraHU3MOB,
BUI000pa30BaHuE, SKOJIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOTYLIEHThl, KOHCYMEHTBI, PeIyLIEHTHI,
LTI TTUTAHUS, SKOJIOTUYECKast MUpaMujia, OuoreorieHo3, onocdepa;

- yMeHHMe wu3jiararb Ouojorudyeckue Teopuu (dBosounoHHas Teopus Y. JlapBuHa,
CUHTETHUYECKass TEOPHUsSl SBOJIOIMU), 3aKOHBI M 3aKOHOMEPHOCTH (3apojsimieBoro cxoacta K.M.
bapa, uepenoBaHus TnaBHBIX HampaBieHudt u myted somonuu A.H. CesepuoBa, yueHHs O
ouocdepe B.W. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CUCTEMaM;

- YMEHHUE BJaJIeTh METOJaMH HAy4YHOTO MO3HAHMs B OMOJIOTMU: HAONIOJIEHHE U ONMMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIEHWM, OpraHu3alus W MPOBEJEHHE OHOJIOrHYECKOro
HKCIEPUMEHTa, BBIIBM)KCHHUE TUIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMU, O0BSICHEHHE MOYYeHHBIX PE3yJIbTaTOB, UCIIOIb30BAaHHBIX HAYUYHBIX MMOHATUN, TEOPHIL
Y 3aKOHOB, YMEHHE JIeaTh BBIBOABI HA OCHOBAHUH TOJTYYEHHBIX PE3yIbTaTOB;

- YMEHHE BBIJENATH CYIIECTBEHHbIE NMPU3HAKU CTPOEHUSI OMOJOTHYECKHX OOBEKTOB: BUIOB,
MOy, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTeO1I€HO30B U IKOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJEACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BHUI000pa30BaHUA,
MPUCIIOCOOJIEHHOCTH OPTraHU3MOB, JEUCTBUS SKOJIOTHYECKUX (PAaKTOPOB HA OpraHU3MbI, EpeHoca
BELIECTB M MOTOKA HHEPrHMH B HKOCHCTEMAaX, aHTPOIIOI€HHBIX M3MEHEHHUH B JKOCHUCTEMax CBOEi
MECTHOCTH, KPyTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX LIUKIOB B buocdepe;

- YMEHHME NPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBSACHEHUS OMOJIOTMYECKUX IMPOLECCOB U
SBJICHUM, JUIS MPUHATUS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM KM3HU C LIENbIO OOecredeHus
0€301acCHOCTH CBOETO 3/I0POBbS U 3JI0POBbsI OKPYKAIOIIUX JIIOJIEH, COOII0IEHNsI HOPM TPaMOTHOTO
MOBEJCHUST B OKpYXalollled NPUPOTHOW cpene, MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS
JOCTUKEHHUIM COBPEMEHHOM OMOJIOrUHU ISl palliOHAIBHOTO IPUPOIONOIL30BaHUS;

- YMEHHE pellaTh 3JIEeMEHTapHble OMOJIOTMYECKHE 3a7ayd, COCTABIATH CXEMBbl NEpeHoca
BEIIIECTB U SHEPTHH B DKOCHCTEMax (I1eTIH MMUTAHHUS );

- YMEHHE BBINOJHATH JIa0OpaTOpHBIE M TPAKTHUECKUE paboThl, COOMIOAATh MpaBHiA IPH



pabote ¢ yueOHBIM U 1a00paTOpHBIM 000pPYIOBAHUEM;

- yYMCHHE KPHUTHYECKH OIICHMBAaTh M HMHTEPIPETUPOBATh HH(OPMAIUIO OHOJIOTUYECKOTO
COJICp)KaHMUs, BKIIOYAIONIYIO IICEBIOHAYYHbIC 3HAHMUS M3 Pa3JIMYHBIX MCTOYHHKOB (CpeAcTBa
MaccoBOi HMH(OPMAIMK, HAYYHO-TIOMYJIIPHBIE MaTepHallbl), pacCMaTpUBaTh TJI0OAIBHBIC
IKOJIOTMYECKUE MPOOJIEMbl COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
MIO3HIINIO;

- yYMEHHE CO3JaBaThb COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOWIeHHs, 00001mas
OMOJIOTUYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKHX UCTOYHUKOB, TPAMOTHO MCIOJIb30BATh MOHATUIHHBIHN
anmapat OMOJIOTHH.

1.4. Kosim4ecTBO 4aCOB HA OCBOEHNE NMPOTPAMMBI JUCUHUIIJIMHBI:
MaKCHUMaJIbHON y4eOHOU Harpy3ku oOyuaromierocsi 68 yacos, B TOM yHcCIe:
00s13aTeIbHON ayTUTOPHOM yueOHOM Harpy3ku oOydaromierocst 68 4acos;
CaMOCTOSITENIbHON PaboThl 00yUaIOMIerocss He NPEIYyCMOTPEHO;
KOHCYJIbTAIIMH - HE IPEIYCMOTPEHO.




2. COAEP KAHME JUCHUIIJIMHBI 1
TEMATHUYECKOE IINTAHUPOBAHUE

2.1. O0beM IMCHUILIMHBI U BUbI Y4eOHO# padoThI

Buna yueOHoii padboThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl 68
CamocrosiTesbHasi paboTa He npengycmorpeno
CymmapHasi yueOHasi HAarpy3Ka BO B3aUMO/eiiCTBHH € 68
npenojgaBarejiemM

B TOM YHCIIE!

TEOPETHYECKOE 00yUeHne 68

nabopaTopHbBIe pabOTHI

He npenycmorpeno

MPAKTUICCKUC 3aHATHUA

He npenycmotpeno

KypcoBas paboTa

He npenycmotpeno

KOHTpOJIbHas paboTa

2

camoCTosITeNIbHas paboTa

He npenycmorpeno

MPOMEXYTOUHAs aTTectanus B hopme ouggepenyuposarnno2o 3auema

OcBoenune COACPIKAHUA OUCIHUIIIINHBI

«buonorusi» obecrieunBaer (HopMHpOBaHHE U

Pa3BUTHC 06p330BaTeJ'IBHbIX pPE3YyJIbTAaTOB B KOHTCKCTC IPCEMCTBCHHOCTHU (1)OpMI/IpOBaHI/I$I 06I_HI/IX

KOMIIETEHIINH.

Bup IJIAHUPYEMBIX PE€3yJbTaTOB

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

JIn4HOCTHBIE

(oTpaxator TOTOBHOCTH u
CIIOCOOHOCTh oOyyarommxcst
PYKOBOJICTBOBAThCS
chopMupoOBaHHOM BHYTpEHHEMN
MO3ULMEN  JIMYHOCTH, CHUCTEMOU
[IEHHOCTHBIX OpUEHTAIIHH,
MO3UTHUBHBIX BHYTPEHHHUX
yOexaeHui, COOTBETCTBYIOLIUX
TPaAUIMOHHBIM LEHHOCTSM
POCCHICKOTO oOmecTBa,

paCIupCHUC KU3HCHHOI'O OIIbITa U
OmnbITa ACATCIBHOCTH B IIPOLECCE

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

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPEACTBA IOUCKA,
aHaJM3a W UHTepHnpeTanuu  uHbOpMauu U
MH(GOpPMAIMOHHbIE TEXHOJIOTUHU ISl BBHIOJIHEHUS 3ajay
npo¢eCcCuOHANTBHON JIeATEeTbHOCTH;

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

MPaKTHUKE YHHBEpCcajibHbIE Y4eOHBIC

JNEUCTBUSI, COCTABJISIONIME YMEHHUE
OBJIJICBATh:

MO3HABATEILHBIMU
YHHUBEPCATbHBIMU y4eOHBIMU

JIEUCTBUSIMU;

peanu3anuu OCHOBHBIX
HallpaBJICHUN BOCITUTATEIbHON

JeSITETIbHOCTH)

MertanpeamerHsble OK 01. BeiOupare cmocoObl — pemieHus  3aaad
(orpaxkaror CIOCOOHOCTH | MPOGECCUOHATBHOM JIEATETLHOCTH TPUMEHHUTEIBHO K
0o0y4aroImuxcsi MCHOJBb30BAaTh HA | pa3jIMYHBIM KOHTEKCTaM;

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

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




KOMMYHHUKATHBHBIMHU
YHUBEPCATbHBIMU y4eOHBIMU
JIEHCTBUSAMU,

pPEeryJsTUBHBIMU  YHUBEPCAIbHBIMU
y4eOHBIMH JCHCTBUIMH)

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




2.2. Coaep:xaHue THCHUIIHHBI « BHoTOTH

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
TO3HAHHUSA
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).
Paznea 2. Kinerkn kak 16
OmoJIorHYecKasi CHCTeMa
Tema 2.1, Coaep:xanue yue0HOro MaTepHaJia 2
JKuBble cucTeMbl 1 UX JXKusele cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3yueHus Ouonoruu. CBoHcTBa OMOCHCTEM U MX
OpraHu3anus. pazHooOpa3ue. YpOBHM OpraHu3aluy OWOCHCTEM: MOJIEKYJISIPHBIM, KIIETOUHBIM, TKaHEBBIH, 2
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH (OMOT€01eHOTUYECKHI), OMOC(hEepHBIi.
Conep:xanue yueOHOTo MaTepHaJia 6
XVMMHUYECKUH COCTaB KJIETKH. XMMHUYECKUE IEMEHTBI: MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHI. Bona n
MUHEpaJbHbIe BemlecTBa. OYHKIMM BOJbl M MHHEpANbHBIX BelIeCTB B kieTke. [loxnepkanue
Tema 2.2. ocMotuyeckoro OanaHca. benku. CoctaB M crpoeHHe OenKOB. AMHHOKUCIOTHI — MOHOMEpPHI
o OenkoB. He3zameHnMble M 3aMEHUMBbIE AMHUHOKUCIOTHI. AMMHOKHCIOTHBIM cOCTaB. YpPOBHHU
XUMUYECKUH COCTaB U .
CTPYKTYpbI O€JIKOBOM MOJIEKyJIbl (IEpBUYHAs, BTOPUYHAS, TPETUUHAS U YETBEPTUYHAS CTPYKTYpa). 2

CTPOCHHE KJICTKH.

XuMuyeckue cBoiicTBa OenkoB. buonornueckue GyHkiuu 6eakoB. PepMeHTH — OMOIOTHUYECKUE
katanuzatopel. CTpoeHue QepMeHTa: akTHUBHBIM ILIEHTp, CyOcTpaTHas CHeHUu(pUUIHOCTb.
Kodepmentsl. Butamunbl. OTianunst GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOpPOB. YTIIEBOAbIL:
MOHOcaxapuabl (IVIt0Ko3a, pubo3a W JAe30kcupuOo3a), Aucaxapuabl (caxaposa, JIakTo3a) M
noJucaxapuabl (KpaxMal, IIIMKOreH, HeJUIr103a). buonornueckue GpyHkuu yrineBogos. Junuast:




TPUTIIULICPUIBI, dbochomunuapl,  CTEPOHJBI. IM'uapodunsHo-THAPOPOOHEIE  CBOMCTBA.
Buonornveckue ¢pynkuun nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB U JIMMUAOB KaK HCTOYHHKOB
sHepruu. Hyknennosbie kuciaotsl: JJHK u PHK. HykneoTusl — MOHOMEPBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u pynkuuu JJHK. Crpoenue u pynkunn PHK. Bugst PHK.AT®: ctpoenne u pyHKIUH.

[MuTtonorus — Hayka o kierke. Kiierounas teopusi — mpumep B3aUMOJCHCTBUS uaei u ¢GakToB B
HAYYHOM IO3HAHUU. MeTobl u3yueHus kieTku. KieTka kak meinocTHas kuBas cucrema. O0mue
MpU3HAKU KJIETOK: 3aMKHYTas HapykHas MemOpaHna, moinekynbl JIHK kak reneruueckuii anmnapar,
cucreMa cuHTe3a Oenka. THIBI KJIETOK: dyKapHOTHUYECKas M mpokapuorudeckas. OcobeHHOCTH
CTPOCHHUsI TpOKaproOTHUYECKON KiIeTKU. Kinerounas crenka 6akrepuii. CTpoeHHe 3YKapuOTHISCKOM
kJ1eTKU. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHON M TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA, TIJIMKOKAJIUKC, UX (YHKIMH.
[Tna3maTudeckass MemOpaHa, e€¢ cBoiictBa u ¢yHKiuu. llurommasma w €€ OpraHoOWIBL
OpnnomemOpannble opraHouasl kiaetku: JIIC, annapat [Nonbmxu, muzocomsl. [lomyaBTroHOMHBIE
OpraHoubl KJIETKH: MUTOXOHAPUH, Iu1acTubl. [IporcxoxaeHrne MUTOXOHIpUM U mactua. Buabt
wiactua. HemeMOpaHHble OpraHoufibl KJIETKH: PHUOOCOMBI, KJIETOUHBIH LEHTp, LEHTPUOIIH,
peCHUYKH, KTyTUKA. DYHKIIMU OpPraHOMAOB KJIETKH. BriroueHus. Sapo — perynsaTopHbIA LEHTP
kieTku. CTpoeHue spa: siepHas 000J04Ka, KapUoIlUIa3mMa, XpOMaTHH, SIAPBHIIIKO. XPOMOCOMBI.

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

Coaep:xxanue yueOHOro MaTepuaJia

OOMeH BemecTB, WM METa0o0au3M. ACCUMWIAIUSA (TUIACTHYECKU OOMEH) U JMCCHUMUIISIUS
(oHepreTuueckuii oOMEH) — JBE CTOPOHBI €AMHOrO Ipolecca Meradbonu3zMa. Poib 3akoHOB
COXpaHEHMsI BEUIECTB M DSHEPrud B IOHMMaHUM MeTabonu3Ma. Tumbl OOMEHa BeEIeCTB:
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. XEeMOCHUHTE3UpYIole OakTepun. 3HadeHHe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMle.

DHepreTHyeckuii OOMEH B KiIeTKe. PacmierieHue BEMIeCTB, BBIACICHHE H 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.

Hexnerounsie (opmbl Ku3HH — BHpYychl. Mcropusi otkpeitusi BupycoB (/.M. MBaHoBCKwHii).
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
OmMoJIorHYecKasi CHCTEMA
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Tema 3.1.
PasmHoxenne n
WHJIMBHU1yaJIbHOE Pa3BUTHE
OpraHU3MOB

Coaep:xanue yueOHOTro MaTepHaJia

Knerounslii LUK, UM )KU3HEHHbIN UK KieTku. MHTepdaza u mutos. [lpoueccsl, nporekaromue
B uHTepdaze. Permkamus — peakuuss marpuyHoro cunre3a JIHK. Crpoenune xpomocowm.
XpoMOCOMHBIM Habop — KapuoTHM. JIMIUIOMAHBIM W TaIUIOWAHBIM XPOMOCOMHBIE HaOOpBI.
XpOMaTI/IZIBI. I_II/ITOJIOFI/I‘-ICCKI/IG OCHOBBI PA3MHOXCHUA U HWHIAUBUAYAJIBHOI'O pPa3BUTUA
opranusMmoB. Jlenenue knetku — muto3. Cranuu mutosa. IIponeccsl, npoucxoasimuye Ha pa3HbIX
CTaausIX MUTO3a. bronormueckuii cmpica muto3a. [IporpamMmmupyemMast ruOesb KISTKH — arornTo3.

®opMBbI  pa3MHOXKCHHSI OpPraHWU3MOB: Oecrosoe W MoJoBOe. 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.
O0Opa3oBanre U pa3BUTHE TIOJOBBIX KJIETOK — TaMeT (CIepMaTo30u, SIMIEKIeTKa) —
cnepmaroreHe3 © ooreHe3. (OCOOCHHOCTH CTPOCHHS SIMIIEKIETOK U CIIEPMAaTO30UIOB.
OmnonorBopenue. [lapreHorexes.

WnauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHaIbHOE pa3BUTHE (3MOpHOreHe3). OTallbl
SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TacTPYJISIMs, OpPraHOTeHes.
[ToctomOproHampHOE pa3BUTHE. THITBI MOCTAIMOPHOHAILHOTO pPa3BUTHS: TPSMOE, HEMPsIMOe
(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
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[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 (TUOPUIOIOTUYCCKUH, ITMTOTEHETUYECKHUA, MOJICKYIISIPHO-TEHETUICCKUI).
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.
Jurubpunnoe CKpEILMBAHHUE. 3aKoH HE3aBUCHMOTI'0 HacCJIeI0BaHMs 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: HEHACJIEACTBEHHAss W HAcCIeACTBEHHas. Posb cpensl B
HEHACJIEICTBEHHOM M3MEHYMBOCTH. XapaKTEepUCTHKAa MOAM(DUKALMOHHOM  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'enetnka wuyenoBeka. Kapuotun uenoBeka. (OCHOBHBIE METOJbl TE€HETUKM  4YEJIOBEKa:
TE€HEATOTUYCCKUN,  OJIM3HEIOBBIM, [UTOTCHETHUYECKUH, OWOXUMHUYECKHUH,  MOJIEKYJSPHO-
reHeTudeckuid. COBpPEMEHHOE OIpEAEICHHEe TE€HOTHUIA: IOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TEHOTHIUpPOBaHKWE, B ToM uyucie ¢ momormipio [II[P-anamm3a. HacnencrBenHsie 3a0oseBaHus
YeNoBeKa: TeHHbIE OOJIE3HU, OONIE3HU C HACIIEICTBEHHOM MPeApacnoioKeHHOCThIO, XPOMOCOMHBIE
oose3nn. CoMaTnyeckne M reHepaTuBHbIE MyTanuu. CTBOJOBBIC KJIETKH. [I[pUHIMIIBI 370pOBOTO
o0Opa3a JXKW3HH, JAMATHOCTUKH, MPODUIAKTUKKA M JI€YeHUs TEeHeTH4Yeckux Oone3Heil. Meauko-
T€HETUYECKOE KOHCYJIBTHPOBAHME. 3HAYCHUE MEIUIIMHCKOW TEeHETHKH B TPEAOTBPAICHUU U




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, mopoza, mraMM. COBpeMEHHBIE METO/bI CEIEKIIUH.
MaccoBblii 1 UHAUBHUIYAJIbHBIH OTOOPHI B CEIEKIUU PACTEHUN U KUBOTHBIX. OIIEHKa IKCTEpbepa.
bruskoponacTBeHHOE ckpenuBaHue — MHOpUAUHT. Yuncras nuHusg. CKpelMBaHUE YHUCTBIX JIMHUM.
['eteposuc, wnu rubpuaHas cuna. HepoiacTBeHHoe ckpemmBaHue — ayTOpuauHr. OtnanéHHas
rubpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIH MyTareHe3 H TIOJIYYCHHE TOJUILUIONIOB.
JlocTrxkeHus CeNeKIMU PacTeHU, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust Kkak oOTpacib IPOM3BOACTBA. ['€HHas MH)KEHepusl. OTambl CO3/aHUs
pexomOuHanTHOM JIHK u TtpaHcreHHsix opranusmoB. Kierounas wumxeHepus. Kierounsle
KyJIbTYypbl. MUKpOKIIOHAJIbHOE pa3MHOKeHUE pacTeHuid. KiloHMpoBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYeCKMe U 3Tudeckue mnpobiemel. MO —
T€HETUYECKU MOJIM(ULIPOBAHHBIE OPTaHU3MBI.

Pasznea 5. DBoaronus :KNBOI

NPUPObI
Coaep:xanue yue0HOro MaTepHaJia
[TpennochbuIKu BO3HUKHOBEHHS BOJIOIMOHHON TEOpUU. DBONIOIMOHHAS TEOpHs U €€ MeCTO B
Ouonorun. BiusHUE »SBOJMIOLMOHHOW TEOPUM Ha pa3BUTHE OHOJOTMM 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.

OMOpHOJIOTMYECKHE: CXOACTBA M pa3IMyMsl HSMOpPUOHOB pa3HbIX BHUAOB I10O3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIE, PYJUMEHTapHbIE OpraHsbl,
aTaBU3Mbl. MOJIEKYISIpHO-OMOXUMHUYECKHE: CXOACTBO MEXAHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.




OpomouronHass teopusi Y. JlapBuna. Ilpennochbliku BO3ZHMKHOBEHHUS JapBUHU3MA. J[BHKyine
CHWJIBI 3BOJIOLIMU BUOB 110 J[apBuHY (M30BITOYHOE PAa3MHOKEHUE IPU OTPAHHUUYEHHOCTH PECYPCOB,
HeonpeaenéHHas U3MEHYUBOCTh, 00pb0a 3a CyIIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).
Cunrernueckass teopust sBomonuu (CTD) um 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 OpraHU3MOB Kak pe3yinbTaT sBoionuu. Ilpumepsl npucnocobieHuit y
opranuzMoB. Apomop¢ho3bl U uAHO-aganTauud. Bua u BugooOpasoBanue. Kpurtepum Buza.
OcHoBHbIe (HOpMBI BHI000pa30BaHus: reorpapuieckoe, IKOJIOTHIECKoe.

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 yue0HOro MaTepHaJia

10

JlonayuHble peACTaBICHU O 3apOKICHNUN KU3HU. HaydHble runoTe3bl 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, IEpMCKUI. Me3030HcKas 3pa U €€ NepuoIbl: TPUACOBBIN, IOPCKHM, METTOBOM.
KaliHo30iicKas 3pa U €€ NepHObl: NAJIEOr€HOBBIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIH.

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 OpTraHN4Y€CKOro Mupa KakK OTpPaXCHHUC
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-aBCTpaJIONHAs (9KBATOpHAJIbHASI), MOHTOJIOMAHAS (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.
JleiicTBre 3KOJIOTUYECKUX (HAaKTOPOB HAa OpraHu3Mbl. AOuoTHyeckue (aKTOphI: CBET,
TeMmIeparypa, BIaXHOCTb. DotonepuoansMm. Ilpucnocobiienuss opraHu3sMoB K JACUCTBUIO
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
U €€ peryJIsnusl.

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 CYILIH. 2
YenoseuecTBO B Ouocdepe 3emiu. AHTpOIOTreHHble U3MeHeHuss B Ouocdepe. ['mobanbHbIE
skojoruyeckue Tmpodnembl. CocyiiecTBOBaHME MpUpOAbl U 4yenoBeuyecTBa. CoxpaHeHue
O0Mopa3HOOOpa3usi KaKk OCHOBAa YCTOWYMBOCTH Ouocdepsl. 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 NUIAHMPOBAaHHUE, B T.Y. C YU4eTOM padoueil MporpaMmMsbl BOCIUTAHUSA
€ YKa3aHHeM KOJIH4YecTBA YacoB, 0TBOJAMMBbIX HA OCBOCHUE KAK/10i TeMbl

[lpu peanusanuu copepkaHusi 00ME00pa30BATEIBLHON JUCHUILIUHBL «buonorus» 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 oOydJaronuxcsi BO B3aMMOJICHCTBHH C TPETOAaBaTesieM, BCEro - 68 4acoB; BHEAyTUTOPHAs
CaMOCTOsITeNIbHAsE PadoTa CTYACHTOB — HE mpenycMoTpeHa. [IpoMexyrodHas arrecranusi - B
dhopme nuddepeHITMpoBaHHOTO 3a4eTa.

TemaTuueckuii JIaH
O0beM | YueOHas Harpy3ka 00yJaroIIuXcs C

00pazoB Mperno/iaBaTesieM, 4ac
aTeIbHO B TOM YHCJIE Camocr.
i pabora
Conepxanue 00ydeHUs
nporpam | cyderom Jla6. | Ilpak. |crynen-
MBI, paboueli | paboThI|3aHATHSA| Ta
yac. MIPOrPaMMBbI
BOCIIUTAHUS
1 2 3 4 5 6 7
Pa3nen 1. Buonorus kak Hayka. 2 - - -
MeToabl HAYYHOI0 MO3HAHUS
Tema 1.1. buonorus kak Hayka 2
Pasznen 2. Kiierkn kak 16 16
OHoJI0oTHYeCcKasl CHCTEMA
Tema 2.1.KuBble cUCTEMBI U HX 2 2
OpraHHu3aIus
Tema 2.2. XUMHYECKAHA COCTaB U 6 6

CTPOEHHE KJIETKH
Tema 2.3. XKusnenearensHOCTh KIETKA 8 8
Pa3nes 3. Opranusm Kak 18 18
OHOJIOrHYecKasi CHCTEMA

Tema 3.1. PazmHOXeHHE U
WHAVBHUIYAIbHOE PAa3BUTHE OPraHU3MOB
Tema 3.2. HacneacTBEHHOCTD U 10 10 1
M3MEHYNBOCTh OPTaHN3MOB

Pa3nen 4. Cucrema u pazHoodpasue

OpPraHu4yecKoro Mupa 4 4
Tema 4.1.Cenexuus opraHu3MOB 4 4
OCHOBBI OMOTEXHOJIOTHH

Pazgean S. JBosronus xKxKuBoi 8 8
NPUPOJBI

Tema 5.1. DBONFOIIMOHHAST OMOJIOTHS 8 8
Pa3nesn 6. JxkocucTreMbl M MpUCYIIHe 18 18
MM 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

9KOJOTHUYCCKHUE CUCTCMBI




| Beero | 68 | 68 | | |

2.4. Conep:xanue npopuiIbHOM cocTaBJIAIONIIEH

[TpodunpHOE M3yUYeHHE 00111€00Pa30BATEIHHON JUCITUTUTMHBI «BHOIOTHS» OCYIIECTBISETCS
YaCTUYHBIM TIepepaclpe/ieiCHHeM Y4eOHbIX YacoB M OTOOPOM JIUIAKTUYECKUX CIUHUI] B
3aBUCUMOCTH OT BaXHOCTU TeM [ crnenuaibHocTH 35.02.08 DIeKTpuyYecKue CHCTEMBI B
arponpomsbinuieHHOM Komiuiekce (ATIK).

3. YCJIOBUSA PEAJIUZALIUA PABOYEN ITPOI'PAMMBI JUCHUITIMHBI
3.1 O0pa3oBaTe/ibHbIE TEXHOJIOTHH
3.1.1 Tlpu peanuzauuu pa3IUYHBIX BHJIOB YYE€OHBIX 3aHATUA MO JucuuIUuHE «buosorus»
HCIOJIL3YIOTCSL ClIeytolne o0pa3oBaTelibHble TEXHOJIOTHH:

Bun 3anstus Hcnonb3zyembie 00pa3zoBaTeIbHbIE TEXHOJIOTHI
Teopetnueckoe Nudopmannonno-kommynukanuonnsie (UKT)
obyuenue (TO)

3.1.2 IIpu nmpenogaBaHuy TUCIUILIMHE «BHOJIOTHS) UCIIOMB3YIOTCS CIEAYIOIINE aKTUBHBIE (POPMBI
IIPOBEACHUS 3aHATHUM 110 BUJIaM ayJAUTOPHBIX 3aHATUM:

Bupy 3ansitus Vcrionb3yemble akTUBHBIE (POPMBI TIPOBEACHUS 3aHATHI
TO Pa300p KOHKPETHBIX CUTYalluid, JICKIIUH — BU3yaITH3aIHH.
3.2. TpeGoBanusi K MUHUMAJIBHOMY MATEPHATBHO-TEXHUYECKOMY 00ecnedeHnI0

Peanuzanus aucuurinHbl TpeOyeT Hanmu4us yueOHoro kabunera «buonorum»
O6opynoBanue yaeOHOro KabUHeTA!
- 7I0CKa,
- pabouee MecTO IpernoaBaTers,
- KOJIM4ECTBO MocagoyHbIx MecT — 30.
TexHU4eCKHe cpeicTBa O0YUCHUS:
- IEPEHOCHOM MYJIBbTUMEIUNHBIN IIPOEKTOP,
- MEPEHOCHOM 3KpaH,
- iepeHocHoit HoyTOyk ASUS.

3.3. NudopmanuonHoe odecrieyeHue 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHBbIX wu3AaHuil, MWHTepHeT-pecypcoB, JONOJHHUTEIbHOM
JINTepaTypbl

Jluteparypa

Jus o0yuarommxcest

OCHOBHbIE HCTOYHUKH:

1. buonorus. 10 xnacc : yue6. s obmeodpazosar. Opranuzanuii : 6a30Bblil ypoBeHs / B.B.
[Taceunuk [u np.] ; mox pea. B.B. ITaceunuxka..- 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 nap.] ; 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: yue6nuk mmsa 10 kmaccoB 00111600pa30BaTEIBHBIX
opranuzanuii. bazoseni 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 1mkoJja). - https://znanium.com/read?id=429218

2. 3axapoB B.b. buonorums: yueOnuk mma 10-11  kmaccoB  00mieoOpa3oBaTeIbHBIX
opranu3zanuii: 6a3oBelii ypoBens / B.b. 3axapos, H.W. PomanoBa, E.T. 3axaposa; non pen. E.A.



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

Kpuxkcynosa. - M.: OOO «Pycckoe cioBo — yueOHUK», 2021. — 352 ¢. — (PI'OC. MHHOBanMoOHHAs
mikosna). - 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 : 6a3oBbii ypoBeHb / B.B.
[Taceunuk [u np.] ; mox pea. B.B. Ilaceunuka..- 4-e u3zm., crep. — Mockga : [IpocBemenne, 2022. -
223 c. : wn. — (JIunwms sxu3nm). - https://znanium.com/read?id=432653

2. buonorus. 11 kmacc : 6a30BbIi ypoBeHb : yueOHuk / B.B. Ilaceunuk, A.A. KaMEHCKHUH,
A.M. Py6uoB[u np.] ; mox pen. B.B. [laceunuka..- 4-e uzn., crep. — Mocksa : [Ipocsemienne, 2022.
—272 ¢. : nn. — (JIunus sxusHu). - https://znanium.com/read?id=432655

JlonoIHUTeIbHbIEe HCTOYHUKH

1. HanmnoB C.b. bwuomorus: yueOnuk pns 10 xkimaccos 00111e00pa3oBaTeIbHBIX
opranmuzanuii. bazoswiii ypoens / C.b. Jlanmnos, AWM. Bnagumupckas, H.M. Pomanosa; moj
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.. Pomanosa, E.T. 3axaposa; non pen. E.A.
Kpuxkcynosa. - M.: OOO «Pycckoe cioBo — yueOHUK», 2021. — 352 ¢. — (PI'OC. MHHOBanMoOHHAs
mKosna). - https://znanium.com/read?id=426863

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

HNuTepHeT-pecypceshl AJis1 00y4alOIMXCH M NpenoaaBarese
1. Best Guornorust: HayaHO-00pa3zoBatenbHbIi moptan http://www.shio.info
2. l'ocynapctBennsiit JlappuHoBckuid My3eit http://www.darwin.museum.ru
3.ITpo6aemsr 3Bosroninu http://www.macroevolution.narod.ru
4 ITpoext Ecocom: Bcé 00 sxomoruu http://www.ecocommunity.ru
5.9konoruyeckuii eHTp «IKocucrema» http://www.ecosystema.ru
6.DneKTpoHHBIN yueOHHK 1o Ouonoruu http://www.ebio.ru



https://znanium.com/read?id=426863
https://znanium.com/read?id=398355
https://znanium.com/read?id=432653
https://znanium.com/read?id=432655
https://znanium.com/read?id=429218
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA IUCHUITJIUHbI

KOHTpOJIB u OLCHKa PE3YJIbTATOB OCBOCHU

JUCHUITIIMHBI OCYHICCTBIIACTCA

MPEeroIaBaTeNieM B MPOLECCEe MPOBEIECHUS YCTHBIX OMPOCOB, TECTUPOBAHUS, KOHTPOJIBHON PabOTHI.
K pesynbTaram BHYTpEHHEHl OLIEHKHM OTHOCSITCSI MpEIMETHBIE pe3yibTaThbl, 3a(pUKCUPOBAHHBIE B
CHCTEME HAaKOIUICHHOMN OLIEHKH, U PE3yJIbTaThl BHITIOJHEHUSI UTOTOBOW PabOTHI MO TUCIHUILIHHE.

Pe3ysabTarsl 00yyeHus (mpeaMeTHbIE)

@®opMbI U MeTO/IbI KOHTPOJIS
U OLIEHKH Pe3yJIbTATOB
o0yueHust

(GOpMHPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYUYHOM KapTHHbI
MHUpa U HAy4YHOI'O MHMPOBO33pPEHUS, O BKJIAJ€ POCCHUMCKUX U
3apyOeKHBIX Y4EHBIX- OHOJOrOB B pa3BUTUE OHOJIOIHH,
(YHKIIMOHAJIBHOW TI'PaMOTHOCTH 4YeJIOBEKa [UIsl PpELICHUS
JKU3HEHHBIX 3aJa4

1 2
c(OpMUPOBAHHOCTh 3HAHUNH O MecTe M poiu Ouonoruu B | TeKymUid KOHTPOJIb B YCTHOU
CUCTEME HAyyHOTO 3HAaHUS  E€CTECTBEHHBIX HAyK, B | M MUCbMEHHOU (opMe B BUJE:

- TECTOB;
- YCTHOTO OIIpOcCa;

HpOMe)KYTO‘{HaH aTTcCTaluAd:

YMEHHUE PaCKpPbIBaTh COJIEPKAHUE OMOJIIOTUYECKUX TEPMUHOB U
MOHSATUN: >KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMeH
BEII[ECTB u IIPEeBPAICHHE SHEPTHUH), roMeocTas
(caMoperynsius), YpOBHEBas OpTraHHW3AIUsl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEJICHHE  (PENPOMYKIHS), HACICICTBEHHOCTD,
W3MECHYUBOCTD, POCT M PA3BUTHE

HE NIPEelyCMOTpEHA.

Wrorosas arrecranus:
OLIEHKA BBIITOJIHEHUS 3aJaHUN
Ha U depeHITMPOBAaHHOM
3a4yeTe B BUJIE KOHTPOJIbHOM

yMEHUE u3jaraTb OHOJOTHMYECKHME Teopuu (KJIeTouHas,
XPOMOCOMHas, MyTalMOHHas, LIEHTpaJIbHAs JIoTMa
MOJIEKYJsSIpHOU Omomnorun), 3akousl (I'. Mennens, T. Moprana,
H.W. BaBunmoBa) u yueHuss (0 LEHTpaXx MHOrooopasus Hu
INPOMCXOXAEHUS KylIbTypHBIX pacteHuit H.M. Basuiosa),
ONPEJENATh I'PAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM

paboThI

YMCHHUEC BJIAACTh METOJAMH HAYUYHOT'O ITO3HAHUA B OMOJIOTHH:
Ha6JHOI[CHI/IC U OIIMCAHUC JKUBBIX CHCTEM, IIPOLECCOB U
HBHGHHﬁ, opraHu3anusa MW  M[MPOBCACHUC OMOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBUKCHHUEC THUITIOTE3bI, BBISABJICHUC
3aBUCHUMOCTH MCKAY HCCIICAyEMbIMU BCIMYHMHAMMU,
00BsACHEHHE IMOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIB30BAHHBIX
HAayYHBIX HOHHTHfI, TCOpI/Iﬁ H 3aKOHOB, YMCHUC ICJIATh BBIBOAbI
Ha OCHOBAHWH IOJYUCHHBIX PE3YJILTATOB

YMEHUE BBIIENATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KIETOK
IMPOKApHUOT U OYKAPHUOT, OJHOKJICTOUYHBIX W MHOTI'OKJIECTOYHBIX
OpPraHu3MOB, OCOOEHHOCTHM IIPOLECCOB: OOMEHa BELIECTB U
NpEBpaICHHs SHEPTHH B KJIeTKe, (POTOCHHTE3a, TNIACTHIECKOTO
U DHEPreTH4YecKoro oOMeHa, XeMOCHHTEe3a, MHUTO3a, Meilo3a,
OIINIOAOTBOPCHUSA, PAa3MHOXCHUA, WHAWBUAYAJIBHOI'O Pa3BUTHUA
opraHus3Ma (OHTOT€HE3)

YMEHHE TPUMEHSATh MOJyYeHHbIE 3HAHWUS ISl OOBSICHEHHS
OMOJIOTHYECKUX TPOIECCOB M SBJICHUH, U1 TNPUHATHSA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM >KU3HHU C IIEJIBIO
oOecrieyeHnss 0OE€30MACHOCTH CBOETO 3JI0POBBbSI M 3I0POBbS
OKpYXaIoIIUX  JIIOJeH, COOMIoAeHHs HOPM  TPaMOTHOIO
MIOBEJCHUS B OKPYKAIOLICH MPUPOJHON cpene, MOHMMaHUe
HEOOXOIMMOCTH HWCIIOJIb30BAHMS JOCTHIKEHUH COBPEMEHHOM




onoJsoruu u OMOTEXHOJIOTHIA TUTS paIrroHaIBHOTO
MPUPOIOTIONB30BAHUS

YMCHHUEC pC€HIaTh 3JIEMCHTAPHbBIC TCHETUYCCKUE 3ala4 HA MOHO-
)51 I[HFI/IGPI/II[HOG CKpCIIUBAaHUEC, CLCIINICHHOC HACJIICA0BAaHUC,
COCTaBJIAATb  CXCMbI MOHOFI/I6pI/I,I[HOFO CKp€lIIMBaHUA  IJId
MPCACKAa3aHus HACJICAOBAHWA ITPU3HAKOB Y OpraHNu3MOB

yYMEHHE BBIIOJIHATH Ja0OpaTOpHBIE U NPAaKTUYEeCKUEe PadOTHI,
coOuro1aTh MpaBuia Mpu padoTe ¢ y4eOHBIM U JIAOOPaTOPHBIM
000pyI0BaHEM

YyMEHUE KPUTHUYECKH OLEHHUBaTh W  HMHTEPIPETUPOBATH
uH(pOpMalMI0 OHOJOTHYECKOTO COJEPKaHUs, BKIIOYAIOIIYIO
MICEB/IOHAYYHBIE 3HAHUS U3 PA3IMYHBIX HUCTOYHHKOB (CpelicTBa
MaccoBOM HMHGpOpPMAIUK, HAYyYHO-TIONYJISPHBIE MaTepUalbl),
ITHYECKHE aCTICKThI COBPEMEHHBIX MCCIICJIOBAHUI B OMOJIOTHH,
MEAMIMHE, OMOTEXHOJIOTHH

YMEHHE CO3/1aBaThb COOCTBEHHBIC THCHbMCHHBICE W YCTHBIC
cooOmieHusi, o00oOm@as OWOJIOTUYECKYI0 HMHPOpPMAIUIO U3
HECKOJIbKHX HCTOYHHUKOB, IPaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHI

cOpPMUPOBAHHOCTh 3HAHUI O MeCTe U pPOJU OHOJIOTUU B
CUCTEME HAy4yHOI0 3HAHMUS  E€CTECTBEHHBIX HAayK, B
(dbopMUPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYUHON KapTUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHMS, O BKJIAJ€ POCCUICKUX U
3apyOeXKHBIX Yy4Y€HBIX - OMOJIOTOB B pa3BUTHE OWOJIOTHUH,
(YHKIIMOHAJIBHOW TIpPaMOTHOCTH YEJIOBEKa JUISl pelleHus
JKU3HEHHBIX 3a]1a4

YMEHHUE PaCKpPhIBATh COJIEPKAHUE OMOIIOTUIECKUX TEPMHUHOB U
NOHATHUI: BUJ, NOMYJALMS, T€HOPOH, 3BOIIONMSA, JBUXKYIINE
cuibl (pakTOpPHl) IBOIIOLUHU, IPUCTIOCOOIEHHOCTh OPTaHU3MOB,
BUJ000pa30BaHUE, HKOJOTHMUECKHE (PAKTOPHI, HKOCHUCTEMA,
NPOJAYIEHTHl, KOHCYMEHTBI, PEIYLIEHTHl, [ENMU IHTaHHUSI,
9KOJIOTHYECKasl MUpamuia, OMoreoleHos3, buocdepa

YMEHHME u3JlaraTb OHOJOTUYECKUE TEOpPUM (IBOJIOLIMOHHAS
teopust Y. JlapBuHa, CHHTETHYECKas TEOPHs 3BOJIOLNN),
3aKOHBI M 3aKOHOMEPHOCTH (3apojsiiieBoro cxojacrsa K.M.
Bapa, uepenoBanus riaBHBIX HANPaBICHUNA M MYyTEH BOIOLUU
A.H. CesepuoBa, yuenuss o Ouocdepe B.M. Bepnanckoro),
OTIpeNIeNATh T'PaHMIIbl UX MPUMEHUMOCTH K KUBBIM CHCTEMaM

yMEHHUE BIAJETh METOJIaMH HAYYHOTO TO3HAHUS B OHOJIOTHH:
HAOMIO/ICHUE W ONHCAHHWE JKHUBBIX CHCTEM, IMPOIIECCOB U
SBJICHHM, OpraHu3ausi © MPOBEACHHUE OHOJIOTHYECKOTO
JKCIIEPUMEHTA, BBIJIBIDKCHUEC THIIOTE3HI, BBISIBIICHHE
3aBUCHMOCTH MEXKITY HCCIIETyEMBIMU BEIIMYMHAMH,
OOBSICHEHHE TMONYYCHHBIX PE3YJIbTAaTOB, HCIOJIb30BAHHBIX
Hay4YHBIX TOHSATHM, TEOPUI U 3aKOHOB, YMEHUE JI€JIaTh BHIBOJIBI
Ha OCHOBAHUU IOJYYEHHBIX PE3YIIBTATOB

YMEHHUE BBIJCHATh CYIISCTBCHHBIC MPHU3HAKH  CTPOCHHS
OMOJIOTUYECKUX OOBEKTOB: BUIOB, MOMYISLIUN, TPOIYLIEHTOB,
KOHCYMCHTOB, PEIYIICHTOB, OHMOTEOIICHO30B M 3KOCHCTEM,
0COOEHHOCTH TIPOLECCOB: HACIEICTBEHHON W3MEHUYMBOCTH,
€CTECTBEHHOTO otbopa, BHJ1000pa30BaHuUs,




NPUCTIOCOOJICHHOCTH OPTaHWU3MOB, JCHCTBHSI 3KOJOTHUYECKHX
(GakTOpOB HAa OpPraHM3MbI, IEPEHOCAa BEIIECTB H IOTOKA
SHEPrMH B JKOCHUCTEMaX, aHTPOIIOICHHBIX W3MCHCHUH B
IKOCHUCTEMAax CBOEH MECTHOCTH, KpPyroBOpOTa BELIECTB U
OMOreOXMMHYECKUX IIMKJIOB B Onochepe

YMEHHME MPUMEHATh IOJYYEHHBbIE 3HAHUA M OOBSCHEHUS
OMOJIOTMYECKUX MPOLECCOB M SBICHUH, U1 TNPUHATUA
IIPAaKTUYECKUX PELICHUN B IIOBCEJHEBHOM JKHU3HU C LEIBIO
obecrieyeHuss 0O€30MACHOCTU CBOErO 3/I0pOBbsl M 3I0POBbs
OKPYKAalOIIUX  JIIOJAEH, COOMIOJAECHHS HOPM  I'PaMOTHOIO
IIOBEICHUS B OKPY)KAIOIIEH INPUPOJHON cpene, NMOHMMAHHE
HEOOXO/MMOCTH HCIOJb30BAHUS JOCTHKCHUHA COBPEMEHHOU
OMOJIOrMH JIIsl pallMOHAJIbHOT'O IPUPOIOIO0Ib30BAHUS

YMEHHE pemaTh JJICMCHTAapHBIC OHOJIOTUYCCKUE 3a/adH,
COCTaBIISITh CXEMbl TIEpEeHOCa BEIIeCTB M HOHEPruu B
HKOCHCTEMAax (IIeTH MUTaHHS)

YMEHHUE BBINOJIHATh Ja00OpaTOpHblEe M IpaKTU4YecKue paloTsl,
coOuro1aTh MpaBmiIa Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM
00opysoBaHEM

YMEHHE CO37aBaTh COOCTBCHHBIC NHUCHMCHHBIC U YCTHBIC
cooOmieHusi, o00o00m@as OWOJOTUYECKYI0 HMHPOpPMAIUIO U3
HECKOJIbKHX HCTOYHUKOB, IrPaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHHI

YMCHHC KPUTHYCCKHU OLICHUBATh u HHTCPIIPETUPOBATH
UHPOPMALIMIO OHUOJIOTUYECKOTO COJIEPXKaHMs, BKJIIOYAOLIYIO
IMCEBAOHAYYHBIC 3HAHUA U3 PA3JIUYHBIX UCTOYHUKOB (CpC]ICTBa
MaccoBOW HMH(OpPMAaLMU, HAYYHO-TIONYJISIPHBIE MaTepuabl),
paccMaTpuBaTh  IJO0ATbHBIE  DKOJIOTHUECKHE  IPOOJIEMbI
COBPEMEHHOCTH, (OPMHUPOBATh IO OTHOIIEHUIO K HHUM
COOCTBEHHYIO MO3UIINIO
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