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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MHU
HA BA30BOM YPOBHE CPEJJHETI'O OBILIEI'O OBPA3OBAHUA

Cormacao ®I'OC COO, ycraHaBaMBalOTCS TpPeOOBaHUS K pe3yibTaTaM OCBOCHUS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX PE3YJIBTATOB OCBOEHHUs MHpeaMera «buonorus» BbLIEICHBI
CIICAYIOIIME  COCTAaBIIAIOIINE: OCO3HAaHWE OOY4YaAIOMIMMHUCS  POCCUHCKOW  TpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPEIEICHUIO,
HaJIMYMEe MOTHUBALMU K OOyYeHHUIO OHOIOTWH, IIeJICHANpaBIEHHOE pPAa3BUTHE BHYTPECHHHUX
yOeXAeHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
0o0pa3oBaHMs, HAJIMYME KOJOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
JKU3HEHHBIE TLJIAHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOCHUA IpeaMera «bHOJOTHs» JOCTUTAKOTCS B E€AUHCTBE
yueOHOM M BOCIUTATEIbHON IEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHHCKUMU
COUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlEcCcCaM CaMOIO3HAHUS,
CaMOBOCHMTAaHHUS U CaMOPAa3BUTHS, PA3BUTHS BHYTPEHHEN MO3ULMH JUYHOCTH, MATPHUOTHU3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSJIKY, YEIOBEKY TpyAa U CTaplieMy IOKOJEHHUIO, B3aUMHOIO
yBaXXEHUsA, OEpeKHOr0  OTHOMICHMS K  KYJbTYpHOMY  HACJIE€IUI0 W  TPATUIHUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JInaHOCTHBIE PE3y/NbTAThl OCBOEHUS ydeOHOro mpeamera «buonorus» NOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,
paclIMpeHue >KM3HEHHOIO OIBbITa W OIBITA ACATEIbHOCTH B IPOLECCE peaU3allid OCHOBHBIX
HaIlpaBJICHUH BOCIIUTATEIBHON IEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3MIMH  OOyYaromierocss Kak aKTHUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBakKeHHWE 3aKOHa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH AEATEIbHOCTH MPHU CO3AAHUU YUYEOHBIX MPOEKTOB,
peleHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH ONPEAEIATh COOCTBEHHYIO IMO3UIUIO [0 OTHOUICHHUIO K SBJICHUSM COBPEMEHHOMN
>KH3HU U O0BACHATH €€,

YMEHHE YYUTHIBATh B CBOMX JACHCTBHIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOICHCTBUS
JOJIeN € Pa3HBIMU YOEXKICHUSIMU, KYIbTYPHBIMH IIEHHOCTSIMU ¥ COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHUS YUEOHBIX,
MTO3HABATENIBHBIX W HCCIEIOBATEIbCKUX 33J1a4, YBAXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKIAHCKOW MIEHTUYHOCTH, MATPHOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
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LIEHHOCTHOE OTHOLIEHUE K MIPUPOJHOMY HACIIEIUIO U MaMIATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJ] POCCUHUCKUX YUEHBIX B CTAHOBIICHUE U PA3BUTHE OUOJIOTHH,
MOHMMAHUS 3HAueHUss OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPONBI, B JKM3HMU 4YEJIOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHas yoexxJ1EHHOCTb, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 32
€ro cynn0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSAM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAJILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP2KEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢pusuveckoro BocnuTanus, GOPMUPOBAHUSA KYJIbTYPbI 310POBbS U IMOLHOHAJIBLHOIO
Os1aronosyqusi:

MOHMMAaHUE U pealu3alus 3J0pOBOT0 M 0e30MacHOro odpasza >KU3HH (30pOBOE MHUTAHHE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynspHas (Qu3nyeckas aKTHBHOCTh), OEpEKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHNE [IEHHOCTH MPaBWJI UHAUBHUIYATFHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO TTOBEICHUS
B CUTYAIUsX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JTIOJICH;

OCO3HAaHHE TMOCIEACTBUI M HENpPUATHS BPEAHBIX MNPUBBIYEK (YMOTpEOJIICHUS aTKOTOoJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K aKTUBHOM JI€ATEIHOCTH TEXHOJOTUYECKOW U COLMAIbHON HAIpPaBIEHHOCTH,
CIOCOOHOCTh UHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO IEATETbHOCTH;

UHTEpEC K pa3iuuHbIM cdepaM MNpodeCcCHOHATBHONW NeATeIbHOCTH, YMEHHE COBEpIIAaTh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3OBaHHI0O M CaMOOOPA30BAaHHMIO HA TPOTSHDKEHUU BCEH
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTIUTAHUSA:

9KOJIOTUYECKH I1eJIeCO00pa3Hoe OTHOIICHUE K MPUPOJEC KaK MCTOYHUKY KU3HM Ha 3emiie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS AKOJOTHYECKOW KYJIBTYphl: MPHOOPETECHUE OMbITa TJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0AIBHOTO XapaKkTepa YKOJIOTHIYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCIIOJIB30BATh IPUOOpETaeMble MPU U3YICHUH OMOJIOTHH 3HAHUS  YMEHUS TIPU
pEeIIeHUH MpoOJIeM, CBI3aHHBIX C PAIMOHAIBHBIM MPHUPOIONOIB30BaHIEM (COOI0IEHNE TTPABUIT
MOBEJICHUSI B NPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX, OXpPaHy
BUJIOB, IKOCUCTEM, Orochepsl);
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AKTUBHOE HEMPUATHUE JEUCTBUM, IPUHOCIUIUX BPEl OKPYKAIOLIEN IPUPOJHOM Cpelie, YMEHUE
MIPOrHO3UPOBATh HEOIATONMPUITHBIE SKOJIOTMUYECKUE MTOCIEACTBUS MPEANPUHIMAEMbIX AeHCTBUN
Y IIPEJOTBpAIATh UX;

HaJU4YME PA3BUTOIO HSKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTMYECKON KyJIbTYphl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHONW, KOMMYHHMKAaTUBHOW M COLMAJIBHOM IPAKTHKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOHN AESITEIbHOCTU IKOJIOTMUECKOM HAIlIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOM MpPaKTHUKH, OCHOBAHHOTO Ha JMaliore KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YUTATENIBCKON KYJIBTYPBl KaK CPEICTBA B3aMMOJIECHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

MOHMMAaHUE CHelU(pUKA OHOJOTHMM KaK HayKH, OCOo3HaHus e€ poilu B (OPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MUpEe Kak O €IWHCTBE IMPHUPOAbI, 4YelOBeKa M OOIIeCTBa, B MO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OHMOJIOTHUHU [JS COBPEMEHHOW IMBHIIM3AIMH: O0ECIeUCHHUS
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOAA U3 II100AbHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoa K yCTOWYMBOMY pa3BUTHIO, PallMOHAILHOMY
MCIIOJIb30BAaHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTb B IMOJYYEHUU OHMOJOTMYECKHX 3HAHWW B II€JIAX IOBBIIICHUS O0IIen
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIbHOU
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOAOB II03HAHUSA, HCIOJB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpY’KAaIOIIer0 MHpa M HPOMCXOJAMIMX B HEM H3MEHEHHMH, yMEHHue jaenaTb OOOCHOBAaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCThH CAMOCTOSITENIBHO UCII0JIb30BATh OMOJIOTMYECKUE 3HAHUS JJ1s1 pelIeHUs IpooieM
B PEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

OCO3HaHUE ILEHHOCTH HAy4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYHIECTBIATH IMPOECKTHYIO M
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMNpPEpPhIBHOMY O0Opa3oBaHUI0 M €aMOOOpPa30BAHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHUHM C >KHU3HECHHBIMH
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATDHI

MertanpeameTHble pe3yibTaThl OCBOEHHUS y4deOHoro mnpenmera «buosorus» BKIIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MMPOBO33PEHHS] OOYYAIOIIMXCS  MEKIUCHUIUITMHAPHBIE
(MexXnpenMeTHbIE) O0IIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE LEIOCTHOCTh HAyYHOU KapTUHBI MHpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJIEHUE, TPOLECC, CHUCTEMa, HAy4YHbIM (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaONIo/eHNe, U3MEpeHHe, HKCIEPUMEHT M JPYTrHux), YHUBEpCalIbHbIE
yueOHble JeicTBUS (TM03HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIE), 00ECIEUNBaOIINE
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CIIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHble y4deOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 145 ot 06.06.2024. UcnonHuTensb: KpevetoBa E.M. 0 AIEKTPOHHbINA
CtpaHuua 4 n3 20. CtpaHnua cosgaHa: 06.06.2024 16:39 =¥ TATAPCTAH



MeranpeaMeTHbIe pPe3yNbTaThl OCBOCHHSI IMPOTPAMMEI CPEAHETO O0O0IIero o0pa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMH €l CTBUSIMU:

1) 6a30Bble JJOrMYecKHUe AeCTBHS:

CaMOCTOSITENIbHO (pOPMYITUPOBATh W aKTyallU3UpPOBaTh MpoOIeMy, paccMaTpuBarh &
BCECTOPOHHE;

MCIIOJIb30BATh MPU OCBOCHHUH 3HAHUW MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHAIn3a, CHHTE3a,
CpaBHEHHUS, KiIacCHU(PUKAIMKM, OOOOIICHHUS), PACKPHIBATh CMBICT OHOJOTHUYECKHX TOHSTHA
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);

ONpeNeNaTh WENU JCATEIbHOCTH, 3a/aBas NapaMeTpbl W KPHUTEPHH WX JTOCTH)KCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHYECKUE TOHATUS JJIsi OOBsSCHEHHS (AKTOB W SIBICHUH IKHUBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXICHUS (MHIYKTHBHBIC, ICAYKTUBHBIC, TI0 AHAJIOTHHU), BBISBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIOYCHUS;

MPUMCHSTh CXEMHO-MOJICITbHBIC CPEJCTBA JJISi NPEICTABJICHUS CYIISCTBEHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IJIAH PEIICHUS IPOOJIEMBI ¢ YYETOM aHAN3a UMCIOIINXCS MaTEPUATBbHBIX U
HEMaTepUaIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHBBI B JIESATEIBHOCTh, OICHHBATH COOTBETCTBUE PE3YJIBTATOB IICIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOODJMHUPOBATh W BBINOJHATE pPabOTy B YCIOBUSX pEAIBHOTO, BUPTYaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIIEHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a3oBbIe HCCAEA0BaTEIbCKHE IeliCTBHS:

BJIQJIETh HABBIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM U MPOEKTHOM NeATeNbHOCTH, HaBBIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHrs MPAKTUIECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIC BHUJBI JCSITEILHOCTH [0 TOJIYYCHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YUCOHBIX M COI[HATBHBIX TPOSKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMHUHOIOTHEH, KITIOUYEBHIMHU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATENBbHON JEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITh IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyalU3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y
e€ pemeHus, HAXOAWTh apryMEHTHI JUIS JOKa3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATH MMOJTYYCHHBIC B X0JIC PEIICHHS 3aJIa4M PEe3yJbTaThl, KPUTHUECKN OIICHUBAThH
WX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISITh IIEJICHAIIPABICHHBIN TMOUCK MEpeHoca CPeACTB M CIIOCOOOB NEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEPEHOCHTh 3HAaHUS B  TIO3HABATENBHYID W  MPAKTUYECKYI0  0o01acTu
KHU3HECITCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIC HJCH, Ipe/JiaraTh OPWUTHHAIBHBIC ITOAXOJBI M PEIICHHS, CTaBUTh
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:
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OpPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHMKAX HHQPOpMALUU (TEKCTe y4eOHOTro mocoous,
HAY4YHO-TIOMYJISIPHON JIUTEpaType, OMOJOrMUECKUX CIOBapsX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALUIO PA3TUYHBIX BHIOB U (OpM
IPEJCTaBIECHUs, KpPUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEIPOTUBOPEYUBOCTb;

dopMynHupoBaTh 3ampOCHl M MPUMEHATH pPa3JIMYHbIE METOABl TPU IOHCKE U O0TOOpe
6uosnornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a/1a4;

nproOpeTaTh OMNBIT HCHOJIB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3JIUUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMAIbHYIO (OpPMY MpPEACTABICHHUS OHMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIM S3IK B KadecTBE CpPEACTBA MpH paboTe C OHUOIIOTHYECKOM
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATJISAHOCTH;

BJIAJCTh HAaBBIKAMH pACIO3HABaHWS W 3amUThl  HMH(OpManuu, WHPOPMALUOHHON
0€3011aCHOCTH JTMYHOCTH.

OBsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) oOmienue:

OCYIECTBIISITh KOMMYHUKAIIUHU BO BCEX c(hepax KU3HU, aKTUBHO YIaCTBOBATD B TUAIIOTE UITH
JUCKYCCHM IO CYLIECTBY OOCYKAaeMoil TeMbl (yMEHHME 3aJlaBaTb BOIIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeIUIaraéMoi 3a/Jadyd, YYHUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULUH IPYTUX YYaCTHUKOB JJMAJIOra WM JUCKYCCHH);

pacro3HaBaTh HeBepOAIbHBIE CPECTBA OOLICHNUS, TOHUMATh 3HAYCHNE COIMAIbHBIX 3HAKOB,
HPEANOCHIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTYallMi, yMETh CMArdaTb KOH(IMKTBI U BECTH
HIEPErOBOPHI;

BJIAJICTh PA3JIMYHBIMM CIIOCOOAMM OOIIEHUS M B3aUMOIEWCTBUS, MOHMMAaThb HaMEpPEHHs
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C NCTIOIH30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eITeJIbHOCTD:

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYAIbHOH PabOTHI MpH
peleHnH OMONIOTNYEeCKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH YueOHO! 3a/1auH;

BBIOMpPATh TEMAaTHUKy M METOAbl COBMECTHBIX IEHCTBUH C ydéTOM OOLIMX HHTEPECOB H
BO3MOXXHOCTEH Ka)K/I0TO WIeHA KOJUIEKTHBA;

INPUHUMATD 1eJTH COBMECTHOM JEATEbHOCTH, OPTraHU30BbIBATH U KOOPAUHUPOBAThH AEHCTBUS
o €€ JOCTHKEHHIO: COCTaBJIATH IIAH JCHCTBUM, pacHpeneisiTh poJId C YYETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PaOOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAKIOTO yYacTHUKA KOMaH/Ibl B OOIINH pe3ysbTat 1o
pa3paboTaHHBIM KPUTEPHUSIM;

npeJularaTh HOBBIE TPOEKTHI, OICHWBATh WJEH C TO3WIIMA HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITH MO3UTHBHOE CTPATETHIECKOE TIOBEICHHUE B PA3JIMYHBIX CHTYAIUSIX, TIPOSIBIISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITUATHBHBIM.

OgJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH el CTBHSIMU:

1) camoopranusanus:

UCTIOJIF30BaTh OMOJIOTHYECKHE 3HAHUS TSI BBISIBIICHHS TIPOOJIEM U MX PEIICHUS B )KHU3HEHHBIX
U YUeOHBIX CUTYAIHIX;

BHIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWU IIEJIEBBIE M CMBICIOBBIE YCTAaHOBKH B CBOWX
NEHCTBUSAX M IMOCTYNKAaX MO OTHOIIEHHIO K XKMBOH MPHUPOJE, CBOEMY 3I0POBBIO M 30POBBIO
OKPY’KaIOIIHX;
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CaMOCTOSITENIFHO OCYIIECTBIIATh IO3HABATENIbHYIO JIE€ATEIHOCTh, BBIABIATH IPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJa4ll B OOpa30BATEIHHOM JEATCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUIEHUs MPOOJIEMbl C y4ETOM HMMEIOLIUXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELLICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO MIMPOKOH 3pyIUIMM B Pa3HbIX 00JacTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIAJICTh HABBIKAMU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHHA U
MBICIIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHMMH, UCIOJIb30BATh MPUEMBI peduieKCuu
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOTO PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsiTHe ce0st U APYrux:

IPUHUMATH ceOsl, TIOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U IPABO APYTUX HA OIINUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULMU APYrOro 4eI0BEKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs mporpamMmbel COO no Guosnoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT CHeIUpHUUecKue isl y9eOHOro npenmera «buonorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITETHHOCTH TI0 TOJTyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTYallMsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX ¢ Onosorueil. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[TpenmeTrHble pe3yabTaThl OCBOCHUS yueOHOTo npeamera «buonorus» ¢ 10 knacce 1OTKHbBI
OTpaXxarTh:

c(OPMHPOBAHHOCTh 3HAaHUH O MECTE W POJU OHOJOrMH B CHUCTEME HAyYHOIO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHAITEHOM TPAMOTHOCTH YEJIOBEKa TS PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbhIBaTh COJEp)KaHHE OMOJIOrMYECKMX TEPMHHOB M IMOHSTUH: JKHU3Hb, KJIETKA,
opranusM, MeTabom3M (0OMeH BELeCTB U MpeBpalleHre SJHEPTUH ), TOMEO0CTa3 (CaMOoperysuus),
YpOBHEBas ~ OpraHU3alUsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOayKIHs),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BHUTHE;

yYMEHHUE u3JaraTh OHOJIOTHYECKHE TeOpuu (KJIETOYHas, XPOMOCOMHAs, MYTallMOHHas,
LEeHTpajbHas JorMa MOJeKylspHoW Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. W.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTYpHBIX pacteHuit H. U.
BasuiioBa), onpenensTb TpaHHUIIBI UX TPAMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BJaJeTh METOJAAMU HAyYHOTO TMO3HAaHHUS B OMOJOTMU: HAONIOJEHHE M ONMHUCAHUE
KUBBIX CHCTEM, TIPOIIECCOB W SBJICHUH, OpraHW3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXIY MCCIETyeMbIMU
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BEJIMYMHAMH, OOBSCHEHHE TOJYYCHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX ITOHSITHI,
TEOPHH U 3aKOHOB, YMEHHE JI€IaTh BbIBObI HA OCHOBAaHUHM IIOJIY4YEHHBIX PE3yJIbTaTOB;

YMEHME BBIJIEISATh CYLIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK IPOKApUOT U 3IYKapuoT,
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: OOMEHa BEILECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAILHOIO PAa3BUTHSA
opranusma (OHTOT€HE3);

YMEHHUE NPUMEHSTh MOJIyYeHHbIE 3HaHUS JJI1 OOBSCHEHUs OMOJOIMYECKHX IPOLECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECTIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKPYXAIOWIEH NPUPONHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIbHOIO
[PUPOIONOIB30BAHUS;

yYMEHHUE pellaTh 3JIE€MEHTapHble TIeHETUYEeCKHe 33Jayd Ha MOHO- M JAUTHOpHIIHOE
CKpEeIlMBaHUE, CLEIUVIEHHOE HACJEI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPELMBAaHUS
JUIs IpeJICKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJHATH JIAOOpAaTOPHBIE M TPAKTHYECKHUE PadOThI, COONIOMATh TMpaBHIIA IPU
paboTte ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KpPUTHYECKH OLEHHBATh W HHTEPIPETUPOBATh HH(GOPMAIMIO OHOIOTUYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHaIIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCIICIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3JaBaTh COOCTBEHHBIE IMCHBMEHHBIE W YCTHBIE COOOIIEHUs, 00001mas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OUOJIOTHH.

[TpeameTrHbIe pe3yabTaThl OCBOCHUS yueOHOTo npeamera «buonorus» ¢ 11 knacce 1OTKHbBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE W POJU OHOJOrMH B CUCTEME HAYyYHOIO 3HAHMS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HaYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILEHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Ep)KaHUE OMOJOIMYECKUX TEPMUHOB U MOHATHM: BUJ, MOMYJIALNA,
reHooHA, SBONIONMS, JBWXKYIIME CHIBl ((aKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTUYECKHE (AKTOPbI, HKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEIYLIeHTHI, LIeTIH MMUTaHUs, SKOJIOrHYecKas nupamuia, OuoreoneHos, ouocdepa;

yMEHUE Wu3jiararb OHOJOrMyeckue Teopuu (dBomrouuoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ibiiieBoro cxoacTra K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMd M nyted 3Bomonuu A. H. CeBepuosa, ydyeHus o
ouocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl UX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHUE BJaJeTh METOJAAMU HAayYHOTO IMO3HAHHS B OHOJOTMU: HAOJIIOJCHHE M OIMCaHHe
KHUBBIX CHCTEM, IIPOLECCOB U SBJICHUN, OpraHU3aluss U TMPOBEACHHE OHOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBLIEIATh CYIIECTBEHHbIE NMPU3HAKH CTPOEHUSI OMOJOrMYeCKUX OOBEKTOB: BHUJIOB,
HOMYJSAIUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
OCOOEHHOCTH  NPOIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBl, IIEPEHOCA BEUIECTB U MOTOKA 3HEPTUU B 3KOCHCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH B
HKOCHUCTEMAax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOTCOXMMHMYECKHX LHUKIOB B
ouocdepe;
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yYMEHHUE NPUMEHATH MOIyYeHHBIC 3HAHUS A OOBSCHEHUS OMOJIOrMYECKHX MPOIECCOB U
SBJICHUH, 7151 IPUHATUS MPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0POBBSl OKPYXKAIOIIUX JIOJACH, COONIOACHUS HOPM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Uit panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTApHbIE OWOJOTHYECKUE 33a/Ja4yH, COCTaBJIATh CXEMbI IEepeHoca
BEIIECTB U SHEPTUH B KOcUcTeMaxX (I[eMH MUTaHUs);

YMEHHUE BBIMOJIHATH JIAOOpAaTOpPHBIE M TPAKTHYECKUE padOThl, COONIOAATh MpaBWia IPU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KpPUTHYECKH OLEHHBATh W HHTEPIPETUPOBATh WHGOPMAIHIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO IICEBJAOHAYUYHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW WH(pOpPMANKK, HAYYHO-IOMYJSPHbIE MaTepUallbl), pPacCMaTpUBaTh TIJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOUICHHs, 0000mIas
Ouonornyeckyro HMHGPOPMANMI0O W3 HECKOJIBKHX HWCTOYHHMKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBs3p OMOJOTMM C OOIIECTBEHHBIMH, TEXHHYECKUMH H JPYTUMH
€CTeCTBEHHBIMH HaykaMu, (uiocodueit, 3THKOH, 3CTeTUKOM W mpaBoMm. Ponb Ouonoruu B
(GbopMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTHUHBI Mupa. CucreMa OMOJI0rH4ecKUX HayK.

Mertonbl Mo3HaHUS >KUBOM MpPUPOIB! (HAOIOJEHNUE, SKCIIEPUMEHT, OMMCAaHUEe, U3MEPEHHE,
KJ1accuukanus, MOJEITMPOBAHNUE, CTATUCTUYECKAss 00padOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABD».

JlabopaTopHble 1 NpakTHYeCKHEe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IUYHBIX METOJOB TNPU H3YYEHUH
OHOJIOTNYECKIX OOBEKTOB.

Tema 2. /KuBble cuCTEeMBbI M HX OPraHU3aIHA.

JKusble cucteMbl (OMOCUCTEMBI) KaK IpeaMeT u3yueHust ononoruu. OTiInyme KUBbIX CUCTEM
OT HEOPraHUYECKON IPUPOIBI.

CgoiicTBa OwocucteM W HWX pa3HooOpa3we. YPOBHH OpraHu3alluid  OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  ONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI), OMOCEPHBII.

JleMoHCTpanum:

Tabmupl u cxembl: «OCHOBHBbIE NPHU3HAKU IKU3HW», «YPOBHU OpraHU3alUU KUBOU
IIPUPOBI».

O6opynoBanue: moaens Mosekynbl JJTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKU. XUMUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI.
Bona u MuHepasbHbIE BEILIECTBA.

OyHKIMY BOABI 1 MUHEPAJIbHBIX BellecTB B KieTke. [loanep:kanne ocMoTrueckoro OanaHca.

Benxu. CocraB u ctpoeHue 6enkoB. AMHUHOKUCIIOTH — MOHOMEpHI OenkoB. Hesamenumbie u
3aMEHUMbIC aMUHOKUCIIOTHI. AMHUHOKHCJIOTHBIN COCTaB. Y POBHH CTPYKTYPBI O€TTKOBOW MOJIEKYITBI
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(mepBUYHasL, BTOPHYHAs, TPETHYHAS U YeTBEPTHYHAS CTPYKTYpa). XUMHUECKUE CBOMCTBA OEIIKOB.
buonornueckne GpyHKIMN OCIKOB.

@epmeHThl — Ouojormueckue kartanuzaTopbl. CTpoeHue ¢(epmeHTa: aKTUBHBIA LEHTP,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunpl. Otinuusi  (QepMEeHTOB  OT
HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MOHOCaxapubl (TIHOKO3a, pubo3a U Ae30Kkcuprubo3a), Aucaxapusl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlumuael:  TpuraMuepuasl, Qochonunuael, crepouasl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEJIKOB U JTUIHAOB KaK
VCTOYHUKOB YHEPIHH.

Hyxneunoseie kucinotel: JJHK 1 PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
GbyHKIHH.

[luTonorus — Hayka o kieTke. Knerounas reopust — mpumep B3aUMOACHCTBUS UeH U (PaKTOB
B Hay4YHOM I[NO3HAHUHU. METO/bl U3yUEHUs KIIETKHU.

Knertka xak nenocrtHas xuBasg cuctema. OO1iue NpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
MemOpaHa, mosekynsl JJHK kak reneruueckuii anmapar, cuCTemMa CUHTe3a Oelika.

Tumbl  KJIETOK: DJyKapuoTHYecKass H  INpokapuoTHueckas. (OcoOEHHOCTH  CTPOSHHS
npokapuoTuyeckoit kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TIMKOKAIUKC, MX (QYHKIUH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (yHkiuu. LlurorazMa u e€ OpraHOMIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onpmku, mu3zocoMmsl. [lomyaBToHOMHBIE
OpraHoubl KJIETKH: MUTOXOHIPUH, ITacTU/bl. [IporcxoxaeHrne MUTOXOHAPUH U m1acTua. Buast
wiactua. HemeMOpaHHbIE OpraHOuAbl KJIETKH: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHOMA0B KIIETKU. BKitoueHus.

SAnpo — perynasaTopHblii neHTp kieTku. CTpoeHue sjipa: siiepHas 000souKa, KapuoIia3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIIOpT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBann, M. lllneligen, P. Bupxos, /Ix. Yorcon, @. Kpuxk,
M. Vunkunce, P. ®@panknun, K. M. bap.

Juarpammsl:  «PacnpenencHue XMMHYECKHMX  DJIEMEHTOB B HEKUBOM  IIPUPOIE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubl u cxembl: «llepuoguueckas TabiaMIa XUMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpPOCHHE pPACTHTENbHOW KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOIBDY, «JIUmuasD.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHWE JUISI MPOBEICHUS HAOIIOECHUH,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl pPacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopatopuast pabora Ne 1. «l3ydeHme KaTaTUTUYECKON aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTtopHnas pabota Ne 2. «3yueHnne cTpoeHHsI KJIETOK PaCTCHHM, )KUBOTHBIX U OaKTepuid
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OIMMCAHUEN.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.
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OOMeH BeIecTB, WIIM METa00IM3M. ACCUMIUIAIMS (TUTACTHYCCKUH OOMEH) M JTMCCHMIISIINS
(oHepreTH4ecKuii OOMEH) — JBE CTOPOHBI €IMHOTO Tpolecca Mmeradboiu3ma. Ponb 3akoHOB
COXpaHEHHUs BELLIECTB U SHEPIrUU B IOHUMAaHUU MeTadosIn3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPO(HBIM M TerepoTpodHbIii. Ponbs depmeHTOB B oOMeHe
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

®orocunre3. CperoBas u TeMmHOBasg (a3pl ¢orocuHTe3a. Peakuuu QorocuHresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHHTE3UpYIoIIne OakTepuu. 3HAYCHHE XEMOCHUHTE3a IS KU3HM Ha
3emuie.

DHepreTuyeckuii 0OMeH B KJeTke. Pacienienue BemecTB, BbIICICHNE U aKKYMYJIHPOBaHUE
SHEPruu B KJIETKE. JTambl 3HEprerudeckoro obmena. ['nukonu3. BpoxeHwe U ero BUIBL
Kucnoponnoe okucienue, WM KiIeToyHOe abixaHue. OkuciaurenbHoe (pochopuimpoBaHue.
O} PeKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

Peaknmu wmarpuunoro cuHTe3a. ['enermueckas wunHopmamus u JHK. Peamuzamus
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuuecKuit KoA U ero CBOMCTBa. TpaHCKpUIILIUS —
matpuuHblii cuHTe3 PHK. Tpancnsnus — Onocunres Oenka. Dtansl Tpancasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oelnka.

Hexnerounsie Gpopmsbl sxu3Hn — Bupychl. VcTopust oTkpeiTust BupycoB (/1. V. VIBaHoBCKHiA).
Oco0eHHOCTH CTPOEHMSI U KU3HEHHOTO LuKIa BUpPYycoB. baktepuodaru. bonesnu pacreHuid,
KUBOTHBIX M UYEJIOBEKA, BBI3BIBAaEMbIe BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OO6parHasi TpaHCKpUNIMs, peBepraza M uHTerpasa. llpodumakTrka
pacrpocTpaHeHHsI BUPDYCHBIX 3a00JICBaHHA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konsnos, /. . Banosckui, K. A. Tumupsszes.

Tabmuubl u cxemsl: «TUnbl TUTaHUSAY, «MeTadbonnu3mM», «KMUTOXOHIPUIY», « DHEPTeTHUECKUI
o0Men», «Xmopormtact», «Dotocuntes», «Ctpoenue JHK», «Ctpoenne n GpyHKnOHMpOBaHUE
reHa», «Cunre3 Oenkay», «l'eHetmueckuil kon», «Bupyce», «bakrepuodaru», «CtpoeHue u
skn3HeHHbIH ki Bupyca CITM/a, 6akrepuodaray, «Pemmukamms JJHK».

Ob6opynoBanue: Moxaenu-anmuimkaun «Yasoenne JIHK u Tpanckpunums», «buocunHTtes
oenka», «CTpoeHue KIeTKn», Mojiens cTpykTypsl JJHK.

Tema S. PasmMHOKeHHe M HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Knetounslii 1K, WIM KU3HEHHBIM LMKI KiaeTku. WHrepdaza m murto3. Ilpoueccsl,
npoTekaromue B uHTepdaze. Permmukanus — peakuuss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuOTHUIl. JMIIOMIHBIMA W TarIOUAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTtonoruueckne OCHOBBI Pa3MHOXKEHHMSI M MHIAMBUAYAJILHOTO Pa3BUTHUSA
OpraHU3MOB.

Jenenne knerkn — muto3. Cragun Muto3a. IIpoueccsl, Ipoucxoasiuiue Ha pa3HbIX CTaJusuX
MHUTO3a. BHOJTOrHYeCKHii CMBICT MUTO3A.

[Tporpammupyemasi ruO€sb KJIETKH — aronTo3.

@DopMBbI pa3MHOXKEHHSI OpraHU3MOB: 0€CIoioe U MoJjioBoe. Buabl Gecrosoro pa3sMHOKEHUSI:
JiefieHre Ha/iBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BEreTaTHBHOE
pa3MHOkeHue. VIcKkyccTBEeHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYeHHE IS CEIEeKIUH.

[TonoBoe pa3MHOMXKeEHHE, €ro OTIAUYHUS OT OECIoI0ro.

Meiio3. Cragum wmeio3a. IIpoueccel, mpoucxonsdmue Ha craausx Meio3a. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa3oBaHUsl MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE *Kene3bl:
CEeMEHHUKU M sSU4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AllIeKNIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOECHHS SIMIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.
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WNunuBuayansHoe pa3BuTHe (OHTOreHe3). IMOpHOHANBHOE pa3BUTHE (AMOPHOTeHe3). DTarlbl
SMOPHUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: IPOOJIEHUE, TaCTPYIISAIUs, OPIaHOT€HE3.
[ToctamOproHanbHOE pa3BUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BUTHSA: NPSMOE, HEMPSIMOe
(imunHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC BBHI3BIBATH
BpPOKJIEHHBIE YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 IIBETKOBOI'O PACTEHMS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPraHU3MOBY», «/IBOiHOE OIIOJOTBOpEHUE Y
[[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «Jlenenne KIeTku OakTepuii»,
«CTpoeHHne TNOJOBBIX KIETOK», «CTpoeHue XpomMocoMmbl», «KieTouHslii nukiy», «Pernmukanus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIEKOTTUTAIOIIUX
U 4eoBeKay, «OCHOBHBIE CTaJAMM OHTOICHE3a.

O6opynoBaHue: MHKPOCKOI, MuUKpornpenaparsl «CrepMaTo30UIbl MIIEKOMUTAIOLIETOY,
«Slitexnerka MieKonuTaromero», «Kapnokuses B KJeTkax Kopellka JyKa», MarHUTHasi MOJEJb-
anmuukanus «Jlenenue kinetku», moaens JJHK, monens meradasHolt XpoOMOCOMBL.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas paborta Ne 3. «HaOmroneHne MuTO3a B KIETKaX KOHUMKA KOpEIIKa JIyKa Ha
FOTOBBIX MUKpOIIpenapaTax».

Jlaboparopuas pabota No 4. «V3ydyeHHe CTPOEHHS IIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKH. VIcTOpHst pa3BUTHS TeHETHKH. POb U TOIOTHH ¥ SMOPHUOIIOTUH
B CTaHOBJICHUU T€HETHKU. BKiag poccUiiCKMX U 3apyOCKHBIX YUEHBIX B Pa3BUTHUE T€HETHKU.
Metoapl reHEeTUKH (TUOPHUIOIOTUYECKUNM, HIUTOTCHETHYECKUN, MOJIEKYJISIPHO-TCHETHUYECKU).
OcHOBHBIE TIeHETHYECKHE MOHATHA. ['eHeTnyeckas CHMBOJIMKA, MCIONb3yeMas B CXEMax
CKpEILMBaHUIM.

3aKOHOMEPHOCTH  HacJIJOBaHMWs  IPU3HAKOB,  ycTaHOBIeHHble I.  MeHaenem.
MonoruOpuaHO€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasuino
JOMMHHMPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpunHoe  cKpeliuBaHMe. 3aKOH  HE3aBUCHMMOIO  HAcJeJOBaHMA  IMPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIN3UPYIOLIEE CKpEIlMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IeTIeHNs] TEHOTUIIA OCOOH.

CuenneHHoe HacieqoBaHue mpu3HakoB. Pabora T. Moprana mno CHEIVIEHHOMY
HacJIeJOBaHMIO r'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpA.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'eneruka mona. XpoOMOCOMHOE OIpENEIEHUE M0Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3Mmbl. HaciiemoBaHue IpU3HAKOB, CUEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUMBOCTH: HEHACIIEACTBEHHAs U HACJIEICTBEHHAs1. Posib cpenbl B
HEHACJIEJCTBEHHOM M3MEHYMBOCTH. XAapaKTEepPUCTHKA MOAM(PUKALMOHHOM HM3MEHYHBOCTH.
BaprannonHbli psg u BapuanvoHHas kpuas. Hopma peakiuum npusnaka. KonuyecTBeHHbIE 1
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON HU3MEHYHBOCTH.

HacnenctBenHasi, Uiy reHOTHNHMYECKas, U3MEHYMBOCTh. KoMOMHAaTHBHAs W3MEHYHBOCTb.
Meiio3 u moJNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTalMoHHAs
u3MeHYnBOCTh. Kitaccupukanuss myranuil: reHHble, XpOMOCOMHBbIE, T'€HOMHBIe. YacTtoTa U
OPUYMHBI MyTauuid. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTMYECKHX PsJIOB B HACIIEICTBEHHOMN
m3menunBocty H. . BaBumoga.

BuesinepHast HacI€1CTBEHHOCTh U N3MEHYUBOCTb.
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I'enetuka uyenoBeka. Kapuotun uyenoBeka. (OCHOBHbIE METOAbl TE€HETUKH YEJIOBEKa:
T€HEATOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXMMHUYECKHUN, MOJICKYJISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpe/e/ieHUe TEeHOTHUIIA: TOJIHOTCHOMHOE CEKBEHUPOBAHME,
TEeHOTUIIMPOBaHUE, B ToM uucie ¢ nomomibto I1IIP-ananusa. HacnenctBenHsie 3a0osieBaHus
YeJIOBEeKa: TeHHble OoJie3HH, OOJE3HM C  HACJIEACTBEHHOW MpPepacloiIOkKEeHHOCTHIO,
XxpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITBI 310pOBOTO 00pa3a >KU3HHU, TUATHOCTUKH, MPO(DUIAKTUKHA U JICYCHUS TeHETHYCCKUX
Oone3nel. MeauKO-reHeTUUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUCHHE MEAMUIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YETIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBmiios.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKE M €r0 IUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurnbpunnoe ckpemmBanue», «lluTomornyeckre OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUI,
«Meito3», «B3aumoneicTBue aliebHbIX T€HOBY, «I eHeTHYeCKue KapThl pACTEHU, ’)KUBOTHBIX U
yenoBekay, «l'eHermka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CILEIJICHHOTO C TOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Buubl wu3MeHunBocTu», «MoauduxanmonHas
U3MEeHYHBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymni KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

OGopynoBanue: Mojaenu-aniuimkanuu «MoHorubpuaHoe ckpemmBanuey», «Hemnonnoe
JOMHUHHUpOBaHHE», «urubpuanoe ckpermmBanue», «llepekpécT XpomMocom», MHKPOCKOI H
MuKpornpenapar «{po3oduna» (Hopma, myrauuu GopMmbl KpbUILEB U OKpacKu Teia), repdapuit
«I"opox mOCEeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO W AUTHOPUIHOTO
CKpEIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlaboparopHas pabota Ne 6. «/3yuenne MoaupUKAIMOHHOW HW3MEHUHMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHanu3 MyTauuid y JApo30QuIBI Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas pabota Ne 2. «CocTaBineHue 1 aHaIN3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekiusi Kak HayKa U IpolLecc. 3apoKJIEHUE CeNeKIMU U aoMectukanus. Yuenue H. WM.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS W MHOTOoOpas3usi KyIbTYpHBIX pacTeHuid. lleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOABI CeNeKIMU. MaccoBbId U HHAMBUAYAJTbHBIN OTOOPHI B CEJIEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
UYucrtas muanst. CkpenuBanue YUCThIX JTuHAH. ['eTeposuc, unu rubpuanas cuna. Hepoacteennoe
CKpemuBaHue — ayTtopuauHr. OtmanéHHas ruOpugusanus U e€ ycnexu. VICKycCTBeHHBIN
MyTareHe3 W TONyYCHUE TMOJHUILUIONAOB. JIOCTHKEHUSI CEeNeKIIUM PACTEHWUW, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHosoruss Kak oOTpaciib NPOU3BOACTBA. ['€HHAas WHXKEHEpHs. OTalbl CO3JdaHUA
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumkenepus. Knetounsie
KylIbTypbl. MUKPOKJIOHATLHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHW3MOB. OKOJOTHYECKHME M JTH4eckue mpobremsl. MO -
TEHETUYECKU MOAU(DUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. lIBaHOB.

Tabmuiel w1 cxeMmbl: KapTa «LIeHTpBI MPOWCXOXKIEHUS W MHOTO00pasusi KyJIbTYypPHBIX
pactenuit», «llopoabl TOMalIHUX KUBOTHBIX», «COpTa KyJbTYpPHBIX pacTeHui», «OTaanéHHas
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rubpuam3amus», «Paborel akagemmuka M. @. HWeanoBay, «llomumnongusy, «OOBEKTHI
ouorexHonorun», «Knerounole KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpoBaHHE U TMEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: My KU IUIOJOB UM KOPHEIUIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repdapuii «CeabCKOX035ICTBEHHBIEC PACTEHUS».

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Oxckypcusi «OCHOBHBIE METOIbl M JOCTHXKCHHUS CENEKIMM PAacTeHUN W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SIUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[TpennochuIKu BOSHUKHOBEHHUS SBOJIIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onosoruu. BivsHue 3BOIIOLMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUU U IPYTUX HayK.

CuzerenscrBa 3BoOLNN. [[aneoHTOIOrMYECKNE: TOCIIEI0BATEIBHOCTD MOSIBJICHNS BUIOB B
MAJICOHTOJIOTHYECKOW JIeTomHCH, Tmepexoaubie (opmbl. buoreorpaduueckue: cXoAcTBO H
pasznuuue ¢ayH 1 Gpaop MaTepUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M PA3MU4Msi SMOPHOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIC, PYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJUYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Teopust Y. JlapBuna. Ilpeanochbulku BO3HMKHOBEHHS JapBUHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMU BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeompenenéHHas W3MEHYMBOCTb, OOppOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpoaontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxyme cuibl (QakTopbl) 3BOJMIONUU BHUIOB B IMpHUpoAe. MyTallMOHHBIM mporecc u
KOMOWHATHBHAs: U3MEHYMBOCTb. [lomynsaioHHbIe BOJIHBI U Apeiid reHoB. M3omsamus u Murparus.

EctectBeHHbII 0TOOp — Hanpapistouuil pakTop 3Boonuu. opmbl ecTeCTBEHHOTO 0TOOpa.

[Tprcnoco01eHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boitonuu. [Ipumepsl npucnocobnenuit y
OpraHu3MoB. ApoMOp(O3bl U UANO-aJaNTaIUH.

Bun u BupmooOpazoBanue. Kpurepum Buzma. OcHOBHblE (OpMBI BUA00OPAa30BaHUS:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBomonus. Popmbl  IBOJIOLUM: (UIETHYECKas,, JAWBEPreHTHas, KOHBEpreHTHas,
napasuienpHasi. HeoOpaTuMocCTh 3BOMIOIHH.

[TpoucxoxkaeHne oT HeCIEMATN3UPOBAHHBIX IPEeAKOB. [Iporpeccupyromas cnenuann3anus.
AnanTuBHAs paguaIus.

JdemoHcTpaumuu:

IToprpetsr: K. Jlunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanescknii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBepiios.

Tabmue! 1 cxembl: «Pa3BuTre opraHMuecKoOro Mupa Ha 3emiie», «3apOoAbIIi TO3BOHOYHBIX
KHUBOTHBIX», «ApXxeontepukc», «Popmbl 60pHOBI 3a cyliecTBOBaHUE», «EcTecTBeHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «llomymsumy,
«MyTanuoHHasi U3MEHUUBOCTEY», «ApoMopho3bl», «anoanantanuny, «O0mas 1erenepanus»,
«/IBmwxymue cuibl sBoTIONMNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprda
3a CYILLIECTBOBAHHEY, «[IpucnocobaeHHOCTD OpPraHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHuey, « IKOJIOrHUECKOe BUA000pa30BaHUE.
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Ob6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3MUYHBIMUA THIIAMU OKPACKH, HAOOp IUIOAOB U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTICHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaINpaBJICHUS 3BOIIONUNY, 00bEMHAs MOAeTb «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX.

buoreorpaduyeckas kapra wmwupa, Kosuiekuus «DOpMBI COXPAaHHOCTH HCKOMAE€MbIX
JKUBOTHBIX U PACTCHMI», MoJenb anrumkanusa «llepekpéct XxpoMocom», BiIaXKHbIE IIpenapaThbl
«Pa3Butne Hacexkomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTal# (HOPMBI KPBIIILEB U OKPACKHU TENa).

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTopnass pabora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U PA3BUTHE KU3HU HA 3emuie.

JloHayuHbIE TIpEICTaBICHUS O 3apOKICHUM *XU3HU. HaydHble runore3bl BOSHHUKHOBEHMS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas 3BONIONUS. AOWOTEHHBIM CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUUECKON
sBosronnu. HavanbHble 3Tamnbl Onosiorudeckoit sosroruu. ['unoresza PHK-mupa. ®opmupoBanme
MEMOpaHHBIX CTPYKTYp M BO3HHMKHOBEHHE IPOTOKJIETKU. IlepBble KIETKM M HX 3BOJIOLHA.
DopMHUPOBAHUE OCHOBHBIX I'PYIIII KUBbIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuojam. Karapxeii. Apxeickas U mpoTepo30oicKas
apsl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUNCKUIA, OPJJOBUKCKUMN, CHUTypPUNCKUIA, IEBOHCKHIA,
KAMEHHOYTOJIbHBIH, IEPMCKHUH.

Me3so3olickas 3pa 1 €€ nepruojibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara U TIeoJIorM4ecKux ImpoieccoB. OCHOBHBIE 3Talbl 3BOJIOLUN
PacTUTENIBHOTO M )KUBOTHOTO MUPa. ApoMop( 036l Y pacTeHH U KUBOTHBIX. [losiBIeHNE, paciBeT
Y BBIMUpaHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHHe 3BOJOLUU. OCHOBHBIE CHCTEMAaTHUYECKUE
TPYIIIIBI OPraHU3MOB.

OBojdrOIMsl  4YejoBeKa. AHTpONOJIOTHS Kak Hayka. Pa3BuThe NpeaCcTaBI€HUH O
IIPOUCXOXKIECHNUN YesloBeKa. MeToIbl U3ydeHus: aHTpornorenes3a. CxoAcTBa U pa3indusl 4eJI0BeKa
Y )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxymme cuibl  (dakTopel) aHTponoreHesa. HacnencTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHUE,
peusb.

OcHOBHBIE CTagUU M BETBU HBOJIOLMU YEJIOBEKAa: aBCTPAIONUTEKH, YUenoBeK yMembli,
Yenosek npsaMmoxondmui, YenoBexk Heanaepranbckui, Yenosek pasymHbii. Haxonxu
MCKOIIaeMbIX OCTAaTKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Yenoseueckne packl. OCHOBHBIE OOJBIIHE pachl: €BpONEowaHas (€BpaswiicKas), HErpo-
aBcTpajioujiHasg  (dKBaTopualibHasg), MOHTOJOUJHAs  (a3uaTcKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOTIEHHOCTH IIPEJICTaBUTENIEN YEIIOBEYECKUX PAC K YCIOBUSAM CylllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHcTpaumnu:

IToptpersr: @. Peau, JI. [lactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmumpl 1 cxembl: «Bo3HukHOBeHHEe CONHEYHON CHUCTEeMBI», «Pa3BUTHE OpraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIeTKa»,
«CoBpeMeHHasl CHCTeMa OpPraHUYeCKOro MHpay», «CpaBHEHHME aHATOMUYECKHX YE€PT CTPOECHUS
YeJ0BEKa U YeIOoBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJleOHTOJIOIMYECKHX HaXOO0K
MPEJKOB COBPEMEHHOIO0 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».
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Ob6opynoBanue: Mmymsku — «lIpoucxoxnenue yenoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblia, KPOMaHbOHIIA), CJICNKU WIM M300pakeHHs KaMEHHBIX OpyIuil
MEepPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIEPHI, pyOuia, ckpebdia), TeoXpoHOJIOrHIecKasi TaduIa,
KoJuteKuus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTCHHID.

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

ITpaktuueckas padora Ne 1. «M3yueHne MCKOIMAeMbIX OCTAaTKOB PAcTECHUW M JKUBOTHBIX B
KOJUIEKLIASAX .

OKCKypcusi «IBOJIONUS OPraHu4Yeckoro Mupa Ha 3emie» (B eCTeCTBEHHO-HAayYHBIM WM
KpaeBeAueCKUil My3eil).

Tema 3. Opranusmbl H OKPY:KaloIas cpeaa.

DKoJorus Kak Hayka. 3a/laqi U pa3Aeiibl 9KOJIOTUU. MeToabl 3KOJIOTUYECKUX UCCIIEJOBAHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpeapl ~ oOWTaHMSIT ~ OpPraHMU3MOB: BOJHAsA,  HA3€MHO-BO3]yIlIHAas,  IIOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Oxkonorudeckue Qakropel. Kiaccupukanus 5SKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBre IKOIOTHYECKUX (aKTOPOB HA OPraHU3MBI.

AlOuotnueckue  (aKTOpBI:  CBET,  TEMIIEpPAaTypa,  BIAXHOCTh.  DoTonmepuoamsMm.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOoTHYECKUX (akTOpoB. bruojgoruueckre puTMbl.

buotnyeckue paxkropbl. Busl OMOTHYECKHUX B3aUMOJICHCTBUI: KOHKYPEHIIUS, XUITHUYECTBO,
cum6u03 u ero ¢popmel. [Tapazutusm, Koomepaus, MyTyaanu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HAXJICOHMYECTBO). AMEHCAITN3M, HEHUTpanu3M. 3HAYCHHE OMOTHYCCKUX B3aUMOJCHCTBUHN s
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKU monyiasuuu. OCHOBHBIE IOKAa3aTed IOIMYJIALHU:
YHCIEHHOCTh, IUJIOTHOCTh, POXKAa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. [luHammuka
YUCJIEHHOCTH MOMYJISILIUK U €€ peryJssaiusl.

JleMoHCTpanum:

[Toptpetsr: A. I'ym6onpaT, K. @. Pynbe, O. 'ekkens.

Tabmuupl u cxemsl: kapta «[Ipuponnslie 30HbI 3eman», «Cpenbl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
UHOY30pUn-TYhenbkn», «[Inuiessie nemnm».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «Mopdosoruueckue 0COOEHHOCTH PacTeHUH W3 pa3HbIX MECT
oOUTaHUNY.

JlaGopatopHas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[TpakTrueckas padota Ne 2. «Iloacuér IIOTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo00611ecTBO OpraHnu3MoB — 0uorieH03. CTPYKTYphI OMOIIEHO3a: BUI0Bas, POCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3M B OHOIIEHO3E.

Okosnoruyeckue cuctembl (3kocucteMbl). [loHsiTne 00 5sKocucTeMe U OUOTEOIeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopot BemiecTB U MOTOK 3HEPrUM B IKocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKAa3aTeNd 3KOCHUCTEMBL: OHoMmacca,
OPOAYKIHMS. OKOJOTMYECKHE MUpaMUAbL: TMPOAYKIUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
IKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIsALNsA, pa3BuTue. CyKIeccus.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHCTEMBI 03€p M PEK. OKOCUCTEMA XBOWHOIO HWIU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE IKOCHCTEMBI. ATpO3KOCHUCTEMBL. YpOoskocuctemsl. buonormueckoe u
X03s5ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak ¢akTop ycTOHYHMBOCTH 3KOocHcTeM. CoXpaHEHHE OHOJIOTHYECKOTO
pasHooOpa3us Ha 3emiie.
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VYuenue B. U. Bepnanckoro o 6uocdepe. I'panurisi, coctaB u cTpykTypa 6uocdepsl. XKusoe
BemectBO W ero ¢Gynknouu. OcoOeHHOCTH Ouochepbl Kak rI00adbHON  IKOCHCTEMBI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OHMOTeOXMMHUYECKHE LHUKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIC OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTCHHBIE U3MeHeHus1 B Ouochepe. ['modanbHbIe
HKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHH€E IpUPOIbI U yenoBedecTBa. CoxpaHeHHe OHOpa3zHOOOpaszusi Kak OCHOBA
ycroitunBocTd Onochepsl. OcHOBA PallMOHATIBHOTO YIPABICHUS NPUPOIHBIMH PECYpPCaAaMH U MX
ucnoiib30Banue. JJocTuxkeHus: OMONIOruK U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «llumessle nenn», «bUOLEHO3: COCTaB U CTPYKTypa», «lIpupoansie
coobmectBay, «llenu mnutanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«9KocucTeMa MMPOKOIUCTBEHHOTO JIecay, « IKOCHCTEMA XBOMHOTO Jiecay, «broiieHo3 Bogoémay,
«ArpoueHo3», «l[IpumepHble aHTPONMOreHHbIE BO3ICHCTBHS Ha MNPUPOAY», «Baxnelinme
WMCTOYHHMKHU 3arps3HEHUs BO3JyXa W TPYHTOBBIX BO», «[louBa — BakHEHIIas COCTaBIISIONIAs
ouocthepnr», «DakTopel gerpamauumu  nouB», «llapHukoBbl  3ddexT», «DaKTOpPBI
pPaznoaKTHBHOTO 3arps3HeHus ouocheps», «O0mas crpykrypa ouocdepsn», «Pacipocrpanenue
*Ku3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opynoBanue: Moenb-anuIuKanus « Tunuyasle OMoLeH03bl», Tepbapuit «PacturenabHbie
cooOmiecTBa», KoJuiekuuu «buoreHo3», «BpeauTenu BaKHEUIINX CEIbCKOXO03UCTBEHHBIX
KYyJIbTYp», TepOapuil M KOJUIEKIIMM PACTeHHH M JKUBOTHBIX, MPHHAJICKAIINE K pPa3HbIM
HKOJIOTUYECKUM TpynmnaMm ogHoro Buaa, Kpacnas kuura Poccuiickoit deneparuu, nzodpaxeHus
OXpaHsIEeMbIX BUIOB PACTEHUN U KUBOTHBIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM uudposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
MPOrpamMMmbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 1 .
HOTIOTI Kak Hayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbI€ CHCTEMBI U MX OpraHu3alys 1 bubmorexa [JOK
p H https://m.edsoo.ru/7f41¢292
3 XUMUYECKUN COCTAaB U CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHUE U MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 2 15 bubmuorexa [JOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnmnoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7141c292
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4

[okymeHT co3aaH B anekTpoHHon chopme. Ne 145 ot 06.06.2024. McnonHuTens: KpevetoBa E.M.
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnmoreka [IOK
1 1 1
IBOIOIHOHA GHONOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opra"uu3Mbl U OK arolas cpenia 5 1 bubnmorexa [IOK
p PYHAIOM et https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo011ecTBa 1 DKOIOTHYECKHE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bubnuoreka [{OK
5 P 2 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 5 25
ITPOI'PAMME '
[okymeHT co3aaH B anekTpoHHon chopme. Ne 145 ot 06.06.2024. McnonHuTens: KpevetoBa E.M. 0 INEKTPOHHbIA
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Jluct cornacoBaHus k gokymeHTy Ne 145 ot 06.06.2024
MHununaTop cornacoBanus: Kpevetosa E.M. Qupektop
CornacoBaHune nHnyumnposaHo: 06.06.2024 16:39

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Kpeuetosa E-M. 06.06.2024 - 16:39

[okymeHT co3aaH B anekTpoHHon copme. Ne 145 ot 06.06.2024. McnonHuTens: Kpevetosa E.M. N IIEKTPOHHbIA
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