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PaGouass mporpamma cpemHero ooOmiero ooOpazoBaHus 1Mo Ouosioruu (yriayOJE€HHBIN YpOBEHB)
cocTaBiieHa Ha ocHOBe DenepaibHOT0 3akoHa OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Qenepamuny, DenepadbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTENLHOTO CTaHAApTa CpEIHEro O0OIIero
oOpa3oBanusi, KoHuenuuu npenoaaBanus yuyeOHoro mnpeamera «bHOJOTHS» U OCHOBHBIX IOJOXKEHHM
[IpuMepHOi porpaMMbl BOCIIUTAHHUS.

PaGouas mporpamma npeaHa3zHaueHa A U3ydeHusa Kypca «OOmias Ouosiorus» B NpoUIbHBIX
10-11 xmaccax cpemHei o00meo0Opa3oBaTeNBLHOM MIKOJIBI W COCTaBJIeHa Ha OcHOBe DenepalbHOTO
['ocynapctBenHoro cranjpaprta, IlpumepHoil mporpammbl cpenHero (MoOJgHOro) oOmiero oOpazoBaHUs
(mpouIBbHBIN YPOBEHB) U MPOTPaMMbI CpeAHETo (IOJIHOT0) 001ero oopa3zoBanus nmo ouonoruu st 10 —
11 xnaccoB (mpodunbHbIi ypoBeHs) aBTopoB O.B. Cabmunoii, I'.B. J{pmMiuna.

PaGouass mporpamma BKJIIOYAeT pa3Aeibl: IUJIAHUPYEMble pe3ylbTaThl OCBOCHHS Yy4eOHOTO
npeamera Ouonorust (TpeOOBaHUS K YPOBHIO TOJATOTOBKM BBITYCKHHMKOB), COJEp)KaHHE Yy4eOHOTO
npeaMera (TeM y4yeOHOro Kypca € yKa3aHHEM YacoB, OTBOJAMMBIX Ha HU3YyYEHHE KaxJoro O0Jioka);
TEMaTUYEeCKOe MJIAHUPOBAHUE C YKa3aHUEM KOJMYECTBA YacOB, OTBOJMMBIX Ha OCBOCHHE K10 TEMBI,
nepeyHeM J1abOpPaTOPHBIX U MPAKTUYECKUX PadoT; KalleHAapHO-TEeMaTH4EeCKOe TUIaHUPOBAHHUE.

1. IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA HIPOI'PAMMBI 110
BUOJIOI'MU HA YPOBHE CPEITHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K PE3yJibTaTaM OCBOCHUS OOYYAIONIMMUCS IMPOrpamMm
cpeaHero odmiero 06pa3oBaHus: TMYHOCTHBIE, METAMIPEIMETHBIC U TIPEIMETHBIC.

B cTpykType NUYHOCTHBIX pE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl IO OHOJOTHUU BbIACICHBI
CJICYIOIIME COCTABIISIONINE: OCO3HAHHE OOYYAIOUIUMHUCA POCCUUCKON TPaKTAaHCKOW HJACHTHYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOONPENCIICHUIO, Haluyue MOmusayuu K
0o0y4eHUI0 OHOJNIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KITFOYEBBIX IIEHHOCTEH M HCTOPUUYECKUX TPAIUIMKA pa3BUTHS OUMOIOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms O0Y4aIOLIUXCSl PYKOBOJCTBOBATHCSI B CBOEH JIEATEIBHOCTU I€HHOCTHO-CMBICIIOBBIMU
YCTAaHOBKAMM, TPUCYUIUMHU CUCTEME OHOJIOrMYecKOro oOpa3oBaHUs, Haaiuuyue NpasoCoO3HAHUsL
9KOJIOTHUECKOHN KYIBTYPBI, CHOCOOHOCU CMABUmMb e U CTPOUTD KU3HEHHBIE TUIaHBI.

JIMuyHOCTHBIE PE3yabTATHl OCBOEHHSI ITPOrpaMMBbI 110 OMOJIOTHH JOCTUTalOTCs B €IMHCTBE Y4eOHOI
U BOCIHUTATEJIbHOM  JEATEJIbHOCTH B COOTBETCTBUM  C  TPAJUIMOHHBIMH  POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMH, IPUHITHIMU B O0IIECTBE
OpaBWIaMd M HOPMaMHU IOBEAEHUS U CIIOCOOCTBYIOT IPOLECCAM CAMOIO3HAHUS, CaMOBOCIIUTaHMS M
CaMOpAa3BUTHSI, PA3BUTUS BHYTPEHHEW MO3MIMU JIMYHOCTH, MAaTPUOTU3MA M YBAXKEHUS K 3aKOHY M
MIPABOIOPAJIKY, YETOBEKY TPYJa U CTapllieMy MOKOJIEHHIO, B3AUMHOTO YBaXXEHHsI, 0EpEeKHOT0 OTHOILIEHUS
K KyJbTYpHOMY HaCJEAUI0 W TpaJulMsIM MHOTOHAallMOHAJILHOrO Hapoja Poccuiickori ®enepanuu,
MIPUPOJE U OKPYKAIOLIEN Cpele.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUS ydeOHoro mpenmera «buomorus» HOMKHBI OTpaxarh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLINXCS PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEN
JUYHOCTH, CHCTEMOH  IIEHHOCTHBIX  OpHUEHTAllMH, TO3UTUBHBIX  BHYTPEHHHX  YOEXIEHU,
COOTBETCTBYIOIIMX TPAJAULIMOHHBIM IIEHHOCTSM POCCHHCKOro OOIIecTBa, paclIMpeHHe KU3HEHHOTO
ONbITa W ONBITA JIEATEIBHOCTH B IMPOILIECCE peaTu3allMi OCHOBHBIX HAMPAaBIEHUM BOCIHUTATEIbHON
NESITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH O0YyYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOTO 00IIeCTBa;

0CO3HAHHME CBOMX KOHCTHTYLIMOHHBIX MIPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U NIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTU MPHU CO3JaHUH YUeOHBIX TPOEKTOB, PELICHUH
yueOHBIX M MO3HABATEIbHBIX 3a/1a4, BHITOJHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;



CIIOCOOHOCTh OMPENENATh COOCTBEHHYIO IMO3HIIMIO TI0 OTHOIIEHUIO K SIBJICHHSIM COBPEMEHHOM
JKM3HHU U OOBIACHATH €6;

YMEHHE YYUTHIBATh B CBOUX JACHCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMHU, KYJIbTYPHBIMHU LICHHOCTSIMU U COIIMAJIbHBIM MOJIOKEHUEM;

TOTOBHOCTH K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJIHEHHUSI YICOHBIX, TO3HABATEIHHBIX
U HCCIIEIOBATENbCKUX 337a4, YBAKUTEIHHOTO OTHOIICHHS K MHEHHUIO OIMOHEHTOB MPU OOCYXICHHUH
CHOPHBIX BOIPOCOB OMOJOTUYECKOT0 COJIEPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKOHN IPAKTAHCKOW MICHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K CBOEMY
HapoAdy, YyBCTBA OTBETCTBEHHOCTHU mepea PoauHoM, ropaocTu 3a CBOM Kpai, cBOK PoauHy, CBOU S3bIK U
KYJIbTYpPY, IPOILIOE U HACTOAILEE MHOIOHALIMOHAIBLHOTO Hapoia Poccuu;

LEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIEIHUI0 U MAMITHUKAM HPHUPOABL, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUUCKMX YYE€HBIX B CTAHOBJICHHE W pPa3BUTHE OWOJIOTHH,
MOHMMAHUS 3HAYeHUs OUOJIOTMH B MO3HAHUM 3aKOHOB IMPHUPOJBI, B KU3HU YEIIOBEKA U COBPEMEHHOTO
00I111eCTBA;

ujciHas yOexIEHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTD 32 €ro
Ccynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HapOAa;

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUHUYECKOTO TTOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0O W TMPUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTHUPYICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH,;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POJUTENSIM, CO3J]aHUI0O CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KU3HH B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas OSCTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHKE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMIIEHHE MPOSBIATH KadyecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHHUS KYJbTYPbl 310POBbSi M 3MOIMOHAJIbLHOIO
O/1aronosy4us:

MOHMMAaHUE W pealu3anus 370poBoro u 0Oe3omacHoro oOpasza JKHU3HM (3A0pPOBOE MHUTAHHE,
COONIOZICHHE THTMEHWYECKHX TPaBHJI M HOPM, COaTaHCHPOBAHHBIM pEXUM 3aHSATUH H  OTHbBIXA,
perynsipHasi (u3UYecKas aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHUS K
coOCTBEHHOMY (U3UYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHHUE IIEHHOCTH MPaBWJI WHAWBUYATFHOTO W KOJUICKTUBHOTO OE30MACHOTO IMOBEACHHS B
CUTYaIUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCJIEICTBUI M HEMPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJISI, HAPKOTUKOB,
KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/Y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYA0I00ueE;

FOTOBHOCTh K AKTHMBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOW MW COLMAIBHOM HalpaBICHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATh, IUTAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TAKyIO I€ATEIbHOCTD;

UHTEpEeC K pa3muuHbiM chepamM MpoPecCHOHATBHON AESITeNTbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHEII BBIOOp Oyaymieli mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;



TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO i CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUS:

9KOJIOTHYECKHU 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE
€€ CYIIECTBOBAHMUS,

MOBBIIICHUE YPOBHS SKOJIOTHYECKON KYJIBTYpPhI: IPHOOPETEHHUE OIBITA IJIAHUPOBAHUS TTOCTYIKOB H
OIICHKHU MX BO3MOJKHBIX TIOCIIEACTBHIA JIsl OKPYKAIOIICH Cpebl;

OCO3HaHUE I1100aJIBLHOr0 XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTel X peleHus;

CIIOCOOHOCTh HUCMOJIBb30BaTh MpUOOpETaeMble MpPU HU3YYCHUHU OUOJIOTUU 3HAHUS U YMEHUS IpH
pelieHuu mpoOsieM, CBA3aHHBIX C PAlMOHAIBHBIM IPUPOAOIOJIB30BAHUEM (COONIOICHUE MPaBUII
MOBEJICHUS B TMPUPOJC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHS B JKOCUCTEMAax, OXPaHY BHUJIOB,
IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUATHE JCHCTBUI, MPUHOCSIIUX BPEI OKPYXAloIled NpUPOJHONW cpene, yMEeHHE
MPOTHO3UPOBATh HEOIATONPUSTHBIE JKOJIOTUYECKUE MOCIEACTBHUS NPEINPUHUMAEMbIX JEHCTBUHA H
PEeIOTBpAIIATh UX;

HAJIMYUE PA3BUTOTO KOJIOTUYCCKOTO MBIIUICHHUS, SKOJIOTHISCKON KYIbTYPBI, OTBITA JEATCIEHOCTH
9KOJIOTMYECKON  HAMpaBJIEHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCI HMMH B  IO3HABAaTENbHOM,
KOMMYHHUKATHBHOW M COIUAIBHON MPAaKTHUKE, TOTOBHOCTU K yYacCTHIO B MPAKTUYECKOW NEATEIbHOCTH
9KOJIOTHYECKOM HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOLIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA TUAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MECTa B IMOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YMTATEIILCKOW KYJIBTYpPhI KaK CPEICTBA B3aMMOJICHCTBHS MEXKITY
JIOJIbMU U TTO3HAHUS MUPA;

MOHMMaHUE chneuupuky OHOJOTHM KaK HayKH, OCO3HaHus €€ pold B (HOPMHUPOBAHHUH
PaAIMOHATILHOTO HAYYHOTO MBINUICHHS, CO3JaHUM IIEJIOCTHOTO IMPEACTaBICHUS 00 OKPYKAIOIIEeM MHpPE
KaK O €IMHCTBE TPUPOIBI, YSIIOBEKA U OOIIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUH I COBPEMEHHOM NMBHUIM3ALUU: 00eCreYeHUss HOBOTO
YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHHE TICPCIEKTUBHBIX OWOTEXHOJOTUM, CIOCOOHBIX peIiaTh
pecypcHBIE MPOOIEMBl Pa3BUTHS YEIOBEUYECTBA, MOUCKA ITYTEH BBIXOJa M3 TJIOOATBHBIX IKOJIOTHYECKUX
npobiieM U obOecreueHus Tmepexoja K YCTOWYHUBOMY pAa3BUTHIO, PAIMOHAIBLHOMY HCIIOIH30BAHHIO
MPUPOJIHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTaHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TIONYyYCHUM OHOJIOTMYSCKAX 3HAHUH B I1EISIX MOBBIIICHUS OOMICH
KYJIBTYpPBI, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHAIBHOW TPaAaMOTHOCTH
oOyuaromuxcsi, GopMupyeMoi Ipu U3y4eHUHu OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJO0B MO3HAHMS, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIIOJIb30BATh ITOJIydaeMble 3HAHUS IS aHaIu3a W OOBSICHEHHWS SBIICHUH OKPYKAIOIIETO0 MHpa W
MPOUCXOJANINX B HEM M3MEHEHWH, YMEHHE JIeaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS HAa OCHOBE HAYYHBIX
(aKTOB ¥ IMEIOIIUXCS NaHHBIX C IENBIO MOJYUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui pelIeHHs] mpoOiieM B
PEATBbHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOH JEATCIIbHOCTH, TOTOBHOCTH OCYIIECTBJISATH IPOCKTHYIO H
HCCJIEIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPAa30BaHHIO, K AKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUI M0 OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANPEIMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3ynbTaThl OCBOCHHsS yueOHOTo npeamera «bHogorus» BKIIOYAIOT: 3HAUUMBbIE

s (GOPMHUPOBAHHUS  MHUPOBO33PEHHUS  OOYYAIOIIUXCA  MEKAMCUUIUIMHApHBIE  (MEXIpPEAMETHBIE)
oOIIeHayYHbIE TIOHATHS, OTPAXAIOIIUE IETOCTHOCTh HAYYHOH KapTUHBI MUpAa M CIEHU(PHUKY METOJIOB
MIO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJIEHUE, MPOLECC, CUCTEMA,
Hay4HbIM (DaKT, DPUHLMI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCleloBaHHe, HaOIroAeHue,
U3MEpEHue, OSKCIEPUMEHT M Jpyrue); YyHHUBEpcalbHble YyueOHble JeicTBUs (IIO3HABaTeNbHBIE,
KOMMYHHKATHBHBIE, PETYJISITUBHBIE), oOecneunBatoniie GopMupoBanue HyHKIMOHAILHONH TPAMOTHOCTH
U COIMAIBbHONW KOMIIETEHIIMU OOy4aroIuXcs; CHOoCOOHOCTh OOy4aroIUXCs HCIOJIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUS W YHUBEpCaJbHblE Y4eOHble JAEUCTBUS B
II03HABATEJIBHOM U COLMAIbHON IPAKTHUKE.

B pesynbprare usydeHus OMOJOTMM Ha ypOBHE CpelHEro oOIiero oopa3zoBaHus y oOydarouierocs
Oyayr chopMupoBaHbl TO3HABATEIbHBIE YHUBEPCAJIbHBIC Y4eOHBIE JEHCTBHS, KOMMYHHKATHBHBIC
YHHMBEpCalIbHbIE Y4eOHbIE IEHCTBUS, PETYJIATUBHbIE YHHUBEpCAIbHbIE YUEOHBIE IEHCTBHS, COBMECTHAs
NeSITeIbHOCTbD.

MertanpeameTHble pe3ysibTaTbl OCBOEGHHUS IPOrpaMMbl CpeIHEro oOIIero o0pa3oBaHMs JOJKHBI
OTpaXkaTh:

Osgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHalu3a, CHHTE3a,
CpaBHEHWMsI, Kiaccuukanuu, 0000IIeH ), PACKPBIBATh CMBICI OMOJIOTMYECKUX MOHSATHH (BBIIENATH UX
XapaKTepHble IPU3HAKU, YCTAaHABIMBATb CBA3U C IPYTUMU MOHATHIMH);

OIpeNeNATh 1eNu JIesTeIbHOCTH, 3ajjaBas napaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS, COOTHOCHUTH
Pe3yNbTaThl JEATEIBHOCTH C ITOCTABIEHHBIMH LIETISIMU;

MCIIOJIb30BaTh OMOJIOTHUECKHUE MOHITHS sl 00bsCHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPO/IBI;

CTPOUTBH JIOTUYECKHE pACCYXJEHUS (MHAYKTHBHBIC, IETyKTUBHbIE, IO AaHAJOTMM), BBIABIATH
3aKOHOMEPHOCTM W NPOTUBOPEUYMsS] B pAcCMaTPUBAEMBIX SBJIEHUSAX, (OPMYIMPOBATH BBIBOABI U
3aKJIF0UYEHHUS;

NPUMEHSTh CXEMHO-MOJENbHbIE CpEACTBA Ui TNPEJCTABICHUS CYIIECTBEHHBIX CBSI3eH H
OTHOIIEHUH B HU3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a Takke MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHKAX;

pa3zpabarbiBaTh IJIaH pEHICHHUs MpoOJIeMbl ¢ Y4€TOM aHaliM3a MMEIOIIMXCS MaTepHalIbHbIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB LIESAM, OLICHUBAThH
PHUCKH NOCTIEACTBUN JEATENBHOCTH;

KOOPJAMHUPOBAaTh M  BBIIOJHATH pabOTy B  YCIOBUSIX PEAIbHOTO, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIQ/IeTh HAaBbIKAMU y4eOHO-MCCIIEOBATENIbCKOM U MPOEKTHOM NeATeIbHOCTH, HaBbIKAMH
paspenieHus npoodsieM, CoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TMOUCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JINYHBIX METOI0B [TO3HAHUS;

UCIIOJIb30BaTh  PA3IMUHBIE BHJbBl JEATEIBHOCTH IO TOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEPIIPETAINU, TPEOOPa30BAHNUI0 U MPUMEHEHHUIO B YYEOHBIX CUTYyallUsIX, B TOM YHCJIE MPHU CO3/1aHUU
YUEOHBIX U COLMATIbHBIX IPOEKTOB;

¢opMHupoBaTh HAy4YHBI THUI MBIIUICHUS, BJIAJACTh HAYYHOH TEPMHUHOJOTHEH, KIFOUYEBBIMU
HNOHSTUSMH U METOJIaMU;



CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOM ACATEIBHOCTH U KU3HEHHBIX
CUTYaIUsX;

BBISIBJISITH IIPUYUHHO-CIIEICTBEHHBIE CBSI3M U aKTyalIM3UpPOBaTh 3aJady, BBIIBUraTh TMIIOTE3y €€
pellieHus], HaXxOJIUTh apryMEHThl JUIsl JOKa3aTeNbCTBA CBOMX YTBEPKICHHM, 3ajaBaTh MapaMmeTpbl U
KPUTEPHU PELICHUS;

aHAJM3UPOBATh TOJYYEHHBIE B XOJE pEIICHUsS 3aJaud pe3yibTaThl, KPUTHUECKU OIICHUBATH UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

OCYIIECTBIISITh  IICJICHAIIPABIICHHBIM IOMCK TIepeHOca CpPeICcTB U CHocoOOB JAEWCTBUS B
po(hecCHOHATLHYIO CPey;

YMETb [IEPEHOCUTD 3HAaHUS B IO3HABATENIbHYIO U MIPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE WJIEH, Mpe/laraTb OPUTMHAIBHBIE MMOAXO/AbI U PELICHUs, CTABUTh MPOOJIEMbI U
3a/1a4M, JOMYCKaIOIUe allbTepPHATUBHbBIE PEIICHMUS.

3) padora ¢ unopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHUKAX MHGPOpMAIUU (TEKCTe y4eOHOro MocoOHs, HaydyHO-
MOMYJISIPHOM JUTepaType, OMOIOTHYECKUX CIOBapsIX M CIIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B
WnTepnere), aHanu3upoBaTth MHPOPMALHUIO PA3TUYHBIX BUAOB M (OPM MPEICTABICHHS, KPUTHYCCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMynTUpOBaTh 3aMPOCHl U IPUMEHSTH PA3IUYHBIE METO/IbI IIPU MOUCKE U 0TOOpE OMOIOTUYECKOM
uH(pOopMaIuu, HeOOXOAUMOI JIJIs BBIIIOJIHEHUS y4eOHbBIX 3a/1a4;

npuoOpeTraTh  OMBIT  HCIOJIB30BaHUSA  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHUS PA3IIUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY MpeACTaBICHUs OMOJIOTHYECKON MH(popManuu
(cxeMmsl, rpaduKy, TUarpaMMsl, TaOJIHIbI, PUCYHKH U APYToe);

WCIIOJIH30BaTh HAYYHBIN SI3BIK B KaU€CTBE CPEACTBA MPHU paboTe ¢ OMOJIOTHYECKON MH(pOpMAIIUEit:
NPUMEHATh XUMHUYECKHe, GU3NIECKHe U MaTeMaTHudecKue 3HaKH U CHMBOJIBI, (popMyiiel, abOpeBuaTypy,
HOMEHKJIaTypy, UCIIOJIb30BaTh U MIPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH;

BJIaJ€Th HABBIKAMU DACMO3HABaHUS M 3alIUTHl MH(pOpMaMK, MHGOpPMAIMOHHONW Oe30macHOCTH
JUYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOenmue:

OCYILECTBIIATh KOMMYHUKALIMU BO BCeX c(epax >KM3HU, aKTUBHO y4yacTBOBaTh B JAMAJOre WU
JUCKYCCUM IO CYIIECTBY OOCyKJaeMoi TeMbl (yMEHME 3a/laBaTh BOIPOCHI, BBICKA3bIBaTh CYXIACHUS
OTHOCHUTEIIbHO BBINOJIHEHUS MpeAaraéMoil 3ajjaun, yYuThIBaTh UHTEPECHl U COTJIACOBAHHOCTH MO3HUIIMM
JPYTUX YYaCTHUKOB JAMAIOra WIN AUCKYCCHUN);

pacrio3HaBaTh HeBepOanbHbIE CpeacTBa OOIICHHs, MOHMMAaTh 3HAYEHUE COIHAJIBHBIX 3HAKOB,
NPEINOChIIOK BO3HUKHOBEHUSI KOH(JIMKTHBIX CHUTYaIlMii, YMETh CMST4aThb KOHQUIMKTBI M BECTH
MEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMH CIIOCO0aMM OOIIEHUS U B3aUMOJCHCTBUS, IMOHMMATh HaMEpPEHHs JPYTrux
Jro/ie, IPOSABIATh YBOKUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPpEKTHOU (opme (popMynupoBaTh
CBOM BO3PaXECHMUS;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHUMATh U UCHOJB30BATH MPEUMYILECTBA KOMAHIHOW ¥ MHAWBUAYAbHOW paOOThI MPH PEeLICHUN
OMOJIOTHYECKOW  TPOoOIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPUMEHEHHUS TPYMNNOBBIX  (hopm
B3aMMOJICHCTBUS TIPH PEUICHNN yueOHOM 3a1a4H;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMHA ¢ y4€ToM OOIIMX MHTEPECOB H
BO3MOXHOCTEH Ka)/10T0 YeHa KOJUIEKTUBA,;



IIPUHUMATBH LIEJI1 COBMECTHOMU JI€ATEIIBHOCTH, OPraHU30BbIBATH U KOOPAUHUPOBATh JEHUCTBUS 110 €€
JOCTHKCHMIO: COCTaBIIAThH IUIAH JACUCTBUM, pacHpeleisaTbh pOJM € YYETOM MHEHUN YYaCTHUKOB,
00CyXJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJIOr0 YYaCTHMKAa KOMAaHJIbl B OOLIMI pe3ynbTar IO
pa3paboTaHHBIM KPUTEPUSIM;

[IpejjlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh MWJAECH C TO3UMLUUU HOBU3HBI, OPHUIHMHAJIBHOCTH,
MPaKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJISATh IMO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CUTYyaUUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.

OgiaieHHe YHMBEPCAJIbHBIMHU PeryISTHBHBIMH JeHCTBUSIMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBICHUS MPOOJIEM U MX PEIICHUS B JKU3HEHHBIX U
yu4eOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJIOIMYECKMX 3HAHWM II€JIEBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOHMX
JEUCTBUAX M TMOCTYNKAax II0 OTHOLICHUIO K JWUBOW MPHUPOJE, CBOEMY 3J0POBBIO H 3J0POBBIO
OKPY’KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIIAThH MMO3HABATEIbHYIO JEATEIBHOCTD, BBISBISATH MPOOIEMBI, CTABUTH U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN AESITEIbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IUIAH pEUIEHHs] NpoOJIeMbl € YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTEHUII;

J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacIIUpATh paMKH Y4€OHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUI;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €10, OpaTh OTBETCTBEHHOCTh 3@ PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHMIO U MPOSIBICHUIO HIMPOKON IPYIUIIUHN B pa3HbIX 00JIACTSIX 3HAHUM,
MOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaThb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTHBBl B [JE€ATEIBbHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQ/IETh HAaBBIKAMU I103HABATEIBHOM pedrexkcuyn Kak OCO3HaHHWS COBEpUIaeMbIX JACUCTBUUA H
MBICITUTENBHBIX MPOIECCOB, WX PE3yJbTaTOB M OCHOBAHMW, MCIIONB30BATHh NPUEMBI pediekcun ams
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PEILEHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YNIbTATOB JE€ATEIBHOCTH;

3) npuHATHE CeOs1 U APYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP € O3UIMH IPYTOro YeIoBeKa.

MNPEJIMETHBIE PE3VJIBTATHI

[IpenmerHble pe3ysibTaThl OCBOEHHUS cojepkaHus yueOHoro mnpeamera «buosorus» Ha
yrIyONEéHHOM YpOBHE OpPUEHTHPOBaHBI Ha obecneueHre MNpopMIbHOr0 oO0yueHHs O0O0ydarouuxcs
O6uonorun. OHM BKJIIOYAIOT: CcHelU(pHUUecKHe A OWOJIOTMM HAay4Hble 3HAHUS, YMEHHUS M CHOCOOBI
JNEHCTBUII 1O OCBOGHMIO, WHTEpIpeTali W MpeoOpa3oBaHUIO 3HAHUM, BHJIBI JESATENBHOCTH IO
MOJYYECHHUIO HOBBIX 3HAHUN U UX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B PEATbHBIX JKU3HEHHBIX
cutyauusx. [IpeameTHble pe3ysbTaThl IPEACTABIEHBI IO F0JIaM U3yUEHUSI.



[IpenMeTHBIC pe3ynabTaThl OCBOEHHUS ydeOHOro mpeamera «buonorus» B 10 knacce NOTKHBI
OTpaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MeCTe M pPOJM OWUOJOTMH B CHUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUN E€CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, B MO3HAHMU 3aKOHOB MPHUPOABI U PELICHUU
npobJeM parroHaTbHOTO HPUPOAONOIB30BAHUSA, O BKIAAE POCCHICKHX M 3apyOeXHBIX Y4YEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CHUCTEMOW OMOJOTMYECKUX 3HAHMUN, KOTOpas BKJIKOYAET: OCHOBOIIOJAraroIiye
OMOJIOTHYECKHEe TEPMUHbI U TOHATUS (KHU3Hb, KIETKAa, OpraHu3M, MeTa0oJIu3M, TOMEOCTas,
CaMOpEeryJsilivsi, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, WM3MEHYHMBOCTb, POCT U Pa3BUTHE),
ouosornueckue teopuu (kierounass teopus T. IlIBanna, M. Illneitnena, P. BupxoBa, xpomocomHas
Teopusi HacnenctBeHHoctn T. Moprana), yuenus (H. M. BaBwioBa — o 1eHTpax MHOrooOpasusi u
MPOUCXOXKACHUSA KYIbTYPHBIX pPAcTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IE€PBOTO IOKOJICHUS,
pacIleIUIeHHs], YUCTOThl TaMeT, He3aBUCUMOTo HacienoBanusi I'. MeHpens, TOMOJIOTUYECKUX DPSJIOB B
HacJyiecTBeHHOU n3MeHunBocty H. V. BaBuiiosa), mpuHIMIIBI (KOMITJIEMEHTAPHOCTH );

BIIQJICHUE OCHOBHBIMU METOJAaMU HAyYHOTO IIO3HAHMS, WCIOJIb3YEMbIX B OHOJIOTHYECKUX
HCCJICTOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHUE, U3MEPEHNE, HAOII0IeHIE, SKCIIEPUMEHT);

YMEHHE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KIETOK MPOKAPHOT U IYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOUHBIX OPTraHU3MOB, B TOM YKCIIe OakTepuil, rpuOOB, pacTeHUMN, KHUBOTHBIX
U YeJIOBEKa, CTPOEHMsSI OpraHOB M CHUCTEM OPraHOB pAcCTEHMH, >KUBOTHBIX, YEJIOBEKa, IPOLIECCOB
KU3HEJEATENIbHOCTH, MPOTEKAIONINX B OPraHM3Max PACTCHHM, )KMBOTHBIX M YENOBEKa, OMOIOTHYECKUX
mporeccoB: OOMeHa BemecTB (METaO0OaW3M), TPEBPAIICHHUS SHEPTHHM, OpPOXKEHHUS, aBTOTPOPHOrO U
reTepoTpoHOr0 THIOB MUTaHUSA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MeHo03a, raMeTOreHesa,
AMOpHoOreHe3a, NoCTAIMOPUOHATILHOTO Pa3BUTHUS, Pa3MHOKEHUS, HHANBUAYAIILHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T€HOB, T€TEPO3HCca, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEX]y OPraHOMAaMHU KIETKH U X (QYHKIHUSMHU, CTPOCHHEM
KJIIETOK pa3HbIX TKaHEH M HX (QYHKIUAMH, MEXIy OpraHaMM W CHUCTEMaMH OPraHOB Y PAaCTECHH,
JKUBOTHBIX M YEJIOBEKA U UX (PYHKIIUIMH, MEXK]IYy CUCTEMAaMU OPTaHOB U X (PYHKIIUSIMH, MKy dTarlaMu
oOMeHa BeNIeCTB, JTalMaMHM KIETOYHOTO I[MKJIA U JKU3HEHHBIX LHUKIOB OPTraHW3MOB, OJTalaMu
SMOPUOHAIBHOTO Pa3BUTHSI, TEHOTUTIOM U ()EHOTHUIIOM, PEHOTUTIOM U (haKTOpaMHU Cpellbl OOMTAHNUS;

YMEHUE BBIABIISTh OTINYUTEIHHBIC MPU3HAKU KUBBIX CUCTEM, B TOM YHUCJIE PACTCHHM, )KUBOTHBIX U
YeJI0BEeKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE AapTyMEHTHI, OHOJIOTUYECKYID TEPMHUHOIOTHUIO H
CHUMBOJIMKY JJIs OKa3aTeJIbCTBA POACTBA OPTaHU3MOB Pa3HbIX CUCTEMAaTUUYECKHUX TPYIIL;

yMEHUE pemniaTh OMOJIOTHUYECKUE 3a/lay, BBISBIATH NPHUUYMHHO-CICJACTBEHHBIE CBS3H MEXKIY
HCCIIeTyEMbIMU OMOJIOTHUYECKUMU TIPOIIECCAMU | SIBICHUSIMH, JIeJIaTh BEIBOJBI U POTHO3bI HA OCHOBAaHUH
MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpaKTUYEeCKHe padOoThI, COONMIOAATh MpaBuiia MpH padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIIBUTATh THIOTE3bI, MPOBEPITh UX SKCHEPUMEHTAIBHBIMH CpEACTBaAMHU, (opMyIHpys
1eJIb UCCIIEIOBAHUS, AaHATTM3UPOBATH MOTYYEHHBIE PE3YJIbTaThl U JI€JaTh BHIBOJbI;

YMEHHE y4acTBOBaTh B YUeOHO-HCCIIEIOBATENBCKONW paboTe Mo OMOJIOTHH, SKOJIOTHHA U MEIUIIMHE,
MPOBOJIMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W TMYOJUYHO TIPEICTABIATh TOTyYEHHBIE
pe3yabTaThl HA YICHUYECKUX KOH(PEPEHITUSX;

YMEHHE OIEHUBATh ITHUYECKHUE ACHEKThI COBPEMEHHBIX HCCIEIOBAHHMA B 00JacTH OHOJIOTHUU U
MEIWIMHBI (KIOHUPOBAaHUE, HWCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAIMPABICHHOE H3MEHEHHE TeHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodecCHOHATbHONW MESITEIIbHOCTH B
obnmactTu OMONOTUHU, MEIUIMHBI, OMOTEXHOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SCTBa, MUIIEBOU
MPOMBINIICHHOCTH, YTIyONsTh MO3HABATENIBHBI WHTEpEC, HANpaBICHHBIH Ha OCO3HAHHBIN BBIOOD



COOTBETCTBYIOIIEH TPO(ECCUU U MPOI0JDKEHUE OMOIOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSIX CPEIHETO
po(hecCHOHANBLHOTO | BBICIIET0 00pa3oBaHUsI.

[IpenmeTHble pe3yabTaThl OCBOeHHUS ydeOHoro mpeamera «buonorus» B 11 knacce NOIKHBI
OTpaXkaTh:

c()OPMUPOBAHHOCTh 3HAHWH O MECTe M pPOJM OWOJOTMH B CUCTEME CCTECTBEHHBIX HAyK, B
(GhOpMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU KApTUHBI MHPA, B TIO3HAHUH 3aKOHOB MPHUPOABI U
pEIIEHUU JKOJIOTUYECKUX MpOOJIeM 4YeIOBEYEeCTBa, a TAaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBLHOTO
IPUPOIONOIL30BaHUS, U B (DOPMUPOBAHUU LIEHHOCTHOT'O OTHOIICHUSI K IPUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJIe POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJIAJETh CHCTEMOW OWOJOTMYECKHX 3HAHHM, KOTOpas BKIIOYACT OMPEICIICHUS W
MOHMMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMIMX OMOJOTUYECKUX TEPMHUHOB WM MOHSATUH (BHI, SKOCHCTEMA,
ouocdepa), Ouonornueckre Teopuu (dBomronMOHHAs Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHS
sBomtonun), yaenus (A. H. CeBeprioBa — o myTsAx W HampaieHusx sBoitounu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbI (TeHeTHUYECKOro paBHOBecus JIk. Xapau u B. BaiinOepra, 3apo/IbIlieBOro cX0/ICTBa
K. M. bopa), mpaBuna (mMunumyma lO. Jlubuxa, 3KOJIOrHYECKOW TUpaMUAbl DHEPTUU), TUMOTE3bI
(runotesa «mupa PHK» V. I'mnGepra);

YMEHHE BJIaJIeTh OCHOBHBIMH METOJAMU HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIMU B OMOIOTUYECKUX
MCCJICIOBAHMSIX KUBBIX OOBEKTOB M JKOCHCTEM (OMHCaHUE, W3MEPEHHE, HAOJIOJCHHUE, HYKCIIEPUMEHT),
Croco0aMH BBISIBJICHHS M OIICHKH aHTPOTIOTCHHBIX H3MEHEHHI B MPUPOJIC;

YMEHHE BBIIEIATh CYIIECTBEHHBbIE NMPU3HAKU: BUAOB, OMOTEOIIEHO30B, SKOCUCTEM U Ouocdepsl,
CTaOUITM3UPYIOIIET0, JABIKYIIETO W Pa3pbIBAOIIErO E€CTECTBEHHOIO OTOOpa, aIoNnaTpu4eckoro u
CUMIATPUYCCKOTO BHUI000PA30BAHUS, BJIUSHUS JBWKYIIUX CHJI DBOJIIOIMH Ha TEHO(OH] IMOMYIISINH,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpelie OOWTaHHs, 4YepeOBaHUS HaIpPaBJICHUW HBOJIOIUH,
KpPYroBOpOTa BEUIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3U MEXy TMPOIECCaMU HBOIIOLUU, ABIKYIIMMU CHUJIAMH
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU Pa3TUYHBIX IKOCUCTEM U TIPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBISITh OTIMIUTEIHHBIC TIPU3HAKH KUBBIX CHCTEM, IMPUCTIOCOOJICHHOCTh BUJIOB K CpEIe
oOuTaHusi, aOMOTHYECKHMX W OUMOTUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3€H OpPraHW3MOB B
CO00IIeCTBaX, AaHTPOMIOTEHHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTUYECKYI0 TEPMHHOJOTUIO U
CUMBOJIUKY JJIS JIOKa3aTeIhCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHUCTEMATHUYECKUX TPYII, B3aUMOCBS3HU
OpraHM3MOB U Cpelbl OOWTaHHs, EAMHCTBA YENOBEYECKHX pac, HEOOXOAMMOCTH COXPaHEHHUS
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS IPUPOJIBI U YETIOBEUECTBA;

YMEHHE peliaTh OWOJIOTWYECKUE 3a7aud, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXITY
UCCIIeTyeMbIMU OHOJIOTHUECKUMH MTPOIIECCaMH | SIBJICHUSIMH, JISIaTh BHIBOBI M TIPOTHO3HI HA OCHOBAHHH
MOJTyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIMOTHATH J1a00paTOpHBIE M MPAKTHYECKHE paboThl, COOMIOAATh MpaBuia Mpu padoTe C
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3BI, MPOBEPATh MX JKCIICPUMEHTAIBHBIMH CPEICTBAMH, (GOpMyTHpys
1eJIb UCCIIeIOBAHUS, aHATTM3UPOBATh MOJyYEHHBIE PE3yIbTaThl U IeTIaTh BHIBOIBL;

YMEHHE y4acTBOBATh B YU€OHO-HCCIIEIOBATENIBCKONW paboTe Mo OMOJIOTHH, SKOJIOTHHA U MEIUIIMHE,
MPOBOJIMMOM Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W TMYOJUYHO TIPEICTABIATh TOTyYEHHBIE
pe3yJIbTaThl HA YUEHUIECKUX KOH(DEPCHIIHSIX;

YMEHHE OLIEHUBATh TUTIOTE3bl U TEOPUU O MPOUCXOKACHUH JKU3HH, YEIOBEKa M YeIIOBEUECKHUX pac,
0 MPUYHHAX, MTOCIEJCTBUSAX U CIOCO0AX MPEOTBPAIICHUS INI00aTBHBIX U3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATH OCO3HAHHBIM BBIOOp Oyaymiel mnpodecCHOHANIBbHON JACSITEIBPHOCTH B
obOnactu OWOJNIOTMH, SKOJOTHH, HPUPOJONONb30BAHUS, MEIUIUHBL, OHOTEXHOJOTUHU, ICUXOJIOTHH,
BETEPUHAPUH, CEITLCKOTO X035HCTBA, MUIIEBON MPOMBIIIEHHOCTH, YTAYOIISITh TO3HABATEILHBIA HHTEPEC,



HalpaBJICHHBIA Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOLIEH MPOQEcCuu U MPOJOHKEHUE OHOIOTHYECKOTO
00pa30BaHMs B OpPraHU3aLUsAX CPETHEr0 MPO(PECCHOHATBFHOIO U BBICILIETO 00pa30BaHMUS.



2. COAEP/)KAHUE YYEBHOI'O IIPEJIMETA

COJAEPKAHUE ITPOI'PAMMBI (npohmiibHbIA YpOBEHBD)
Astopsi-coctaButeny: I'. M. Ipmvmuir, O. B. CabnuHa
10 xknace (105 4, 3 4 B HeAemnto; 5 U - pe3epBHOE BpeEMSI)

BBenenue (2 1)

buonoruss kax Hayka. buonornueckue AUCIUIUIMHBI, MUX CBSI3M C JIPYTMMHU HaykaMu. EJIHWHCTBO
KUBOro. OCHOBHBIE CBOMCTBAa JKHMBBIX OPIaHM3MOB. YPOBHM OpPraHU3alMM KUBOW MaTepuu. Meroabl
IIO3HAHHUSL JKUBOU IIPUPOJBL.
Hemoncmpayuu

CxeMbl U TaOIUIBI, WUTIOCTPUPYIOIINE: TMMOHSATHE OMOJIOTMYECKUX CHCTEM; YPOBHU OpTraHU3AINH
JKUBOW MIPUPOJIbI; METO/IbI IO3HAHUS KUBOU IPUPOJIBI.
Pazpen I
BUOJJIOTUYECKHUE CUCTEMBI:
KJIETKA, OPTAHU3M(52 4)
Tema 1. Monexynsl u kieTku (12 1)

uromorus - Hayka o kietke. cropus u3ydenus kietku. Kierounas teopus. MHoroobpasue Gpopm
U pa3MepoB KJIETOK B 3aBUCUMOCTH OT uX (yHkiuil. Kinetka kak menoctHas cucrema. [IpokaproTsl u
9YKapHOThl. METOIbI U3yUEHUS KIETKH.

XUMHUYECKUH COCTAaB KJIETKU. MaKkpo- U MUKPO3JIEMEHTHI. PoJib HOHOB B KJIETKE U OpranusMe. Pousb
BOJIBL. ['mapoduinbHbie 1 THAPOGOOHBIE MOIEKYIIBI.

buononumepsl. PerynspHeie 1 HEperysspHble MOJIUMEPHI.

Crtpoenue 6enkoB. AMUHOKHUCIOTHI. [lenTuHast cBsi3b. Y pOBHU OpraHU3aluy OEJIIKOBON MOJIEKYJIBI.
buonornueckue GpyHKIMN OETKOB.

VYrneBoasl. MoHocaxapuasl: pubo03a, 1e30Kcupubo03a, riokosa. Jlucaxapuapl: caxaposa, JIaKTo3a.
[Tonucaxapuapl: KpaxMai, IIIUKOrEH, LEeJUI0103a, XUTUH. DYHKIUH YTIIE€BOJOB.

Jlunuael. XuMudecKkoe CTpOoCHHE UMK I0B. HackileHHbIe M HEHACKIIIEHHBIE YKUPHBIE KUCIOTHI.
Kupsl, Bocku, pochomunuapl. OYHKIIUN JTUTHIOB.

HyxnennoBbie kucnotsl. CTpoeHUE HYKJICMHOBBIX KHCIOT. THIIBI HYKJIEHMHOBBIX KUCIOT. DyHKIUU
HYKJIEMHOBBIX KHCIIOT.

AT®, MakpodprudecKkue CBs3u.
Hemoncmpayuu

CxeMbl U TaOJIMLBI, WIUTIOCTPUPYIOLINE: 3JIEMEHTHBIH COCTAaB KIIETKH, CTPOEHHME MOJIEKYJ BOJBI;
MOJIEKYJ YTeBOIOB, nTunuaoB, 6enkos, monekyn JIHK, PHK u AT®; crpoenue KIeTOK >KUBOTHBIX U
pacTeHui, MPOKAPUOTUYECKON U DyKapuoTHUYeCKou KieTok. [IpoctpancTBennas moaens monekynsl JJHK.
Tema 2. Kinerounbie cTpyKkTypbl 1 uxX Gpynkiuu (6 q)

buonornueckue memOpansl. CTpoeHre U QyHKIMH MJ1a3MaTHYECKOH MEMOpaHBI.
MembpanHnbie opraHeiisl. Sapo. Bakyonspras cucrema kinetku. Mutoxonapun. [Imactunsr.
OnopHO-aBUTATENBHAS CUCTEMA KIIeTKH. Prubocomel. KitleTrounble BKITFOYSHUSI.
Hemoncmpayuu

CxeMbl ¥ TaOIMIIBI, WILTIOCTPUPYIOIINE: CTPOCHHE TIA3MAaTUYECKOW MeMOpaHbl, CTPOEHUE KIETOK
JKUBOTHBIX M PACTEHHM, MPOKApUOTHYECKONM U JYKApUOTUYECKOM KieTok. [luHamuueckoe mnocobue
«CTpOoeHHE KIETKIY.
Tema 3. Obecneuenne KJeToK Hepruei (8 u)

OOMeH BelIeCTB M TMpeBpallleHUus dJHepruu B KieTke. [loHsaTus wmerabonu3ma, aHabonm3Mma,
KaTtaboau3Ma.
Wcrounnku SHEPTUU A7 )KUBBIX OPTaHU3MOB. ABTOTPO(MEI U TETEPOTPOPHI.
dukcarys SHEPTUU COTHEYHOTO cBeTa pacTeHusMu. Xuopodmul. Ctpoenue xyoporiacta. DoTocHHTES.
CeeroBast ¢aza ¢orocunte3a. Potonmu3 Boasl. TemHoBas ¢aza ¢orocuHTe3a. XeMocuHTe3. Poib
XEMOCHHTE3UpYIoIUX OakTepuil Ha 3emie.
Pacmienienue monucaxapuioB - Kpaxmalia U TITUKOTeHa. AHa pOOHOE PACIIEIICHHE TIIFOKO3BI.
[uxn Kpebea. Oxkuciurensaoe dochopunupoanue. Poib kucimopona. A>poOsl 1 aHadpoOHI.
Hemoncmpayuu

Cxembpl ¥ TaOJMUIIBI, WUTIOCTPUPYIOIIME: OOMEH BEUIECTB U MPEBPALICHUS SHEPrUM B KIIETKE;



CTPOCHHE XJIOpOILJIacTa; IMpouecc (GOTOCHHTE3a; CTPOCHUE MHUTOXOHJAPHM; IPOLECC XEMOCHHTE3a.
Beinenenue kucinopoa BOAOPOCIIAMU (B aKBaApHMYME) Ha CBETY.
Tema 4. HaciencrBenHast H”H(opManusi U peajusanus ee B Kierke (14 u)

benku - ocHOBa cnieM(UYHOCTH KJIETOK M OpraHu3MoB. ['eHeTtmueckas uH(opmarus. MaTpuuHbli
npuHLMI cuHTe3a Oenka. Tpanckpunuus. ['enernueckuit kox u ero cpoiictBa. TpancrnoptHeie PHK.
buocunres 6enka. Perynsmus tpanckpuniuu v tpancisuun. Y asoenue JTHK. TTpuHIune! perukamnum.
OcoOennoctu pernukauuu JHK sykapuot. Tenomepaza. CoBpeMEHHbIE NMPEACTABIECHUS O CTPOEHHUU
redoB. ['enoMm. Ctpoenue xpomocoM. ['ennas mmxenepus. CtpoeHne BUpycoB. Pa3MHOXEHME BUPYCOB.
Bupyc nmmynonedunuta yenoseka. O0paTHas TpaHCKPUIILUS.

Jemoncmpayuu

CxeMmbl ¥ TaOJIUILbl, WUTFOCTPUPYIOLIHUE: MPOLIECC PEIUIMKALMU; TeHETUYECKHH KoJl; OMOCHHTE3 OenKa;
PEryJSIIMIO TPAHCKPUIILMU Yy IPOKApUOT; CTPOEHHE BUpPYCa; CTPOEHUE XPOMOCOMBI. J[nHammueckas
MoJieIb CUHTEe3a Oeska Ha pubocoMe.

Tema 5. UnauBuayaabHOe pa3BUTHE U PA3MHOKeHHe OPraHu3MoB (12 u)
JleneHue KIETOK Mpo- M 3yKapuoT. JKU3HEHHbIM LUK KieTku (MHTepdaza u MuTo3). Pa3pl MUTO3A.
['omosiornuHble 1 HETOMOJIOTUYHBIE XPOMOCOMBI. AMHTO3.

[lepuonel oHToreHesa. Pazpurue 3apojnpima *UBOTHBIX. JuddepeHurnpoBka kieTok. IMOpUOreHes
pacTeHuM.

[TocTamMOpHOHANBHOE PAa3BUTHE KUBOTHBIX U PacTeHHH. AnonTo3. MHOIOKJIETOUYHbIH OpraHusM Kak
enuHas cucrema. CTBoJjioBble KiIeTKH. Perenepanus. B3aumoneiictBue kietok B opranusme. Konrpois
LIEJIOCTHOCTU Opranusma. IMMyHHTET.

Meiio3. Omnpenenenue moja y >KUBOTHBIX. [looBoe u Oecrnonoe pazmHoxeHue. ComMaTHUECKUE U
II0JIOBBIE KJIETKU. YeperoBaHue ralulonHON U JUIIJIONIHON CTaAui B )KU3HEHHOM LMKIIe. [lapreHorenes.

O06pa3oBaHue NOJOBBIX KJIETOK Y JKUBOTHBIX M pacTeHHM. OII0J0TBOPEHUE Y )KUBOTHBIX U PACTEHUH.
Hemoncmpayuu

Cxembl W TaONMIbI, WUIIOCTPUPYIOIIME: CTPOEHHE TKaHEH pacTeHWil M S>KUBOTHBIX; CIOCOOBI
0ecrosioro pasMHOXEHHUS; OIJIOJJOTBOPEHHE y PACTeHUH M JKUBOTHBIX; CTAIMM Pa3BUTHs 3apojbllia
MO3BOHOYHOTO KUBOTHOI'0; IOCTAMOpHOHANIbHOE pa3BuTHE. JMHaMHuueckue nocodust «JleneHue KIeTku.
Muro3 u Melo3», «I'aMeTOreHes y JKUBOTHBIX).

Paznemn 11

OCHOBHBIE 3AKOHOMEPHOCTH

HACJIEACTBEHHOCTHU U UBMEHUYUBOCTU (46 4)

Tema 6. OcHOBHBIE 3aKOHOMEPHOCTH SIBJIEHU I HacJieAcCTBeHHOCTH (14 1)

HacnencTtBeHHOCTh - CBOMCTBO ~ JKMBBIX ~ OopraHu3mMoB. ['eneruka. PaGotrer  I'. Mennens.
['nbpuaonoruyeckuii METoA U3y4eHUs! HaCIeCTBEHHOCTH.

Amnnenn. 'enotun u ¢eHotun. JIoMHHAaHTHBIE U pELECCUBHBIE NMpU3HAaKU. EnuHooOpaszue rudpuaos
NIEPBOIO MTOKOJIEHUS. 3aKOH pacUIeIUIEHUs. | OMO3UIOTHI U T€TEPO3UTOTHI.

JuruGpunHoe v noaIuruOpUIHOE CKpelIBaHus. 3aKOH HE3aBUCUMOTO HACJIEIOBaHMUSI.
AHanu3upymruiee CKpeluBaHue.

B3anmopeiicteue — amnensHbIX  reHoB.  Hemomnoe — nomuHupoBanue.  KogomMuHUpOBaHHME.
B3aumoneiictBue HeaenbHbIX reHoB. [lonurennsie npusHaku. CTaTucTUdeckas Mpupoja reHeTUUECKUX
3aKOHOMEPHOCTEN.

Cuennennoe HacnenoBanue. Kpoccunrosep. Kaprtel  xpomocom. CoBpeMEHHBIE  METOJBI
KapTHUPOBAHUS XPOMOCOM.

Hacnenosanue, cremieHHoe ¢ nojgoMm. MuHaktuBamus X-xpomocombl Yy caMmok. IlpusHaku,
OTpaHUYEHHBIE TTOJIOM.

Hemoncmpayuu

Cxempl M TaONMIBI, WUTIOCTPUPYIOIIME: MOHOTHOPHUIIHOE M AUTMOPUIHOE CKpEUIMBaHUS U UX
LIUTOJIOTUYECKHE  OCHOBBI; IIEPEKPECT XPOMOCOM;  HEIOJHOE JOMUHUPOBAaHUE;  CLEIJICHHOE
HacJieIoBaHKe; B3aUMO/IeiCcTBHE reHOB. CeMeHa ropoxa ¢ pasHbIM (EHOTHIIOM (IJIaJKue, MOPIIMHUCTBIE,
XKenTele, 3eneHble). JluHamuueckue mocoOus «MOHOTrHOpHIHOE CKpelBaHue», «/lurnbpumanoe
CKPEILUBAHUEY.



Tema 7. OCHOBHbIE 3AaKOHOMEPHOCTH SIBJICHM I M3MEeHYUBOCTH (12 u)

M3MeHYMBOCTH - CBOMCTBO >KMBBIX OpraHu3MoB. HaciencTBeHHas M HEHacleICTBEHHAas N3MEHUYUBOCTD.
KomOunaTiBHAsS HM3MEHYMBOCTb. MyTallMOHHAs WM3MEHYMBOCTH. | €HOMHBIE, XPOMOCOMHBIC, TE€HHBIE
MyTaluu. ['eHepaTUBHbBIE 1 COMATUYECKUE MYyTallUK. 3aKOH romosornyeckux psaos H. M. Basunosa.

BuesinepHast Haciae1CTBEHHOCTh. MUTOXOHIPHATIBHBIE U XJIOPOIUIACTHBIE T'€HBI.

[IpyyriHBI BO3HMKHOBEHUsS MyTanui. MyTareHHbie (akToOpbl Ccpeabl. IKCIEPUMEHTAIbHBIN
MyTareHes.

B3aumopeiicTBue renorumna u cpeapl. KauecTBeHHbIE M KOJMYECTBEHHBIE NTpu3Haku. HopMma peaknuun
npusHaka. MoanpukauoHHass U3MEHYUBOCTbD.

Jemoncmpayuu

Cxembl, Tabnuipl, ¢ororpadhun U KOMHATHBIE PACTEHMSI, WUIIOCTPUPYIOIINE: Pa3TUYHbIE MYTalluu
(pa3Hble MOpoabI co0aK, YaCTUYHBINA aTbOMHU3M M HEOObIYHAs (hopMa JTUCThEB y KOMHATHBIX PacTEHUi,
€CJIM €CTh BO3MOXKHOCTb - KYJIBTYpbl MYTAHTHBIX JIMHUM ApO30QHIIbI); MEXaHU3M XPOMOCOMHBIX
MyTalui; MOIU(DUKAIMOHHYIO MU3MEHUYMBOCTh; IICHTPHI MHOTOOOPA3Usi M MPOUCXOKACHUS KYJIBTYPHBIX
pactenuid. ['epOapHbIii MaTepuall 3J1aKOB C TOMOJOTMYECKOW H3MEHUMBOCTHIO (OCTUCTBIE, OE30CThIC,
BBICOKHE, KAPJIIMKOBBIC PACTEHUS U T. 11.).

Tema 8. I'eHeTH4eckHe OCHOBBI MHAUBUAYAJBHOT0 pa3putus (10 1)

OyHKIMOHUPOBAHUE TE€HOB B  XOJE€ WHIMBUAYyaJIbHOTO  pa3BuTusa. JlerepmuHauus U
mubdepennmpoBka. [uddepennuansbias akTUBHOCT, TeHOB. JlelicTBHe TE€HOB B 3SMOpUOTEHEs3e.
[lepectpoiiku reHomMa B oOHTOreHese. MMMyHOrnoOynMHOBBIE T€Hbl MIIEKONUTAIOMX. MOOWIbHBIE
TE€HETUYECKUE IIEMEHTBI.

MHOKECTBEHHOE JICMCTBUE I'€HOB. JIeTaIbHbIE MYTAIIUH.

HacnenoBanue nuddepeHImpoBaHHOT0 COCTOSHUS KIIETOK. XUMEPHbIE U TPAHCTCHHbBIE OPTaHU3MBI.
KnonupoBanue.

['eHeTnyeckue OCHOBBI TOBEIEHHUS. | E€HEeTHMYeCKHEe OCHOBBI CIIOCOOHOCTH K  OOYYEHHIO.
Hemoncmpayuu

CxeMblI 1 TabIUIBI, WILTIOCTPUPYIOIINE B3aUMOJICHCTBIE T€HOB U MEXaHH3M XPOMOCOMHBIX MYTAaIlHi.
Tema 9. I'eneruka yesnoseka (10 1)

Mertoab! U3yyeHHs reHeTUKH 4enoBeka. bnusnensl. Kapuortun denoBeka U XpOMOCOMHBIE OOJIE3HH.
KaprupoBanue xpomocom uenoBeka. Bo3MOXXHOCTH Jie4eHHs M TNPEAyNpeKIACHHs] HacleJACTBEHHBIX
3a0oneBaHuN. MeqUKO-TeHeTHUECKOe KOHCYJIbTUPOBaHHUE.

Hemoncmpayuu

CxeMbl U TaOIUIIBI, WITIOCTPUPYIOIINE HCCIEAOBAHUS B 00JMACTH OMOTEXHONOTWH. J[MHaAMUYecKue

nocobus «I'eHeruka rpynn kposny», «Hacnenoanue pesyc-(axtopay.



11 knacc
(105 4, 3 4 B HEAEIMIO; 3 U - pe3epBHOE BpEMs)
Paznen 111
IBOJIIOIUA OPTAHUYECKOI'O MUPA
(66 1)
Tema 10. Bo3HUKHOBeHHE W Pa3BUTHE IBOJIOIHOHHOH Ouooruu (10 1)

Bo3HuKHOBEHME U pa3BUTHE IBOIOLMOHHBIX Hiel. DBomononHas Teopus XK. b. Jlamapka. J)Kusnp u
tpyasl Y. Jlapuna. OCHOBHBIE TPUHIMIBI 3BOJIOUUOHHOW Teopuu JlapBuHa. DopmupoBaHue
cuHTeTnyeckod  Teopun  dBomtonmu.  Paborer  C. C.YerBepukoBa u  U. W. llImanpraysena.
[Taneonronoruueckue, Ouoreorpaduyeckue, CpaBHUTEIHHO-aHATOMUYECKHE, AMOPHOIOTHYECKHE U
MOJIEKYJIIPHBIE CBHIETEIIBCTBA IBOJIIOLIMH.

Jemoncmpayuu

Cxewmbl, Tabau1bl U GoTorpaduu, HLTIOCTPUPYIOLIME: (POPMBI COXPAHHOCTH MCKOIIAEMbIX PACTEHUH 1
JKUBOTHBIX; aTaBU3Mbl M PYAMMEHTBI, aHAJOTMYHBIE M TOMOJIOTMYHBIE OpraHbl; JOKa3aTelIbCTBA
9BOJIIOLIMM OpraHudeckoro mupa. IlaneonTonornyeckue KOIeKLIUH.

Tema 11. MexaHu3Mbl 3BoIronnH (28 u)

[Tomymsiuyst - 2n€eMeHTapHas €QUHMIIA 3BOJIIOLMU. BHyTpuBHIOBas W3MEHUYUBOCTH. [ eHeTHueckas
CTPYKTypa HOMyJIALMHA. YpaBHEHHE U 3aKOoH Xapau-BaiinOGepra. Myrauuu Kak UCTOYHMK T'€HETUYECKOU
u3MeHunBocTH nomynauui. CiydaiiHple mpoueccsl B monmyisuusx. Jpeitd renos. IlomymsuuoHHbIE
BOJHBL. bopr0a 3a cymecrBoBanme. EcrecTBeHHBIN 0TOOD - HampaBIsitoyid (pakTop 3BoonnuU. DPOpMbI
ecrecTBeHHOro orbopa. IlosoBoit 0TO0p. AnanTanus - pe3yynbTaT €CTeCTBEHHOro oroopa. Murpanuu kak
(dhakTOp IBOIIIOIUH.

[Tonstue Bupa. Kpurepun Bupa. Ilytu BuaooOpa3oBaHus. AJUIONATPUYECKOE M CUMIIATPUUYECKOE
BUJI000pa3oBaHue.

Mukpo- 1 Makpo3BOJIIOLMs. [ eHeTUYeCKHe U OHTOT€HETHYECKHE OCHOBBI dBoMtonuu. Hanpasnenus
sBosolMU. Apomop¢o3, uaumoanantauus M oOmas aereHepanus. JuBepreHuusi, KOHBEpPreHUUs MU
napauienusM. buonornueckuii nporpecc. EquHoe ApeBo KU3HU - pE3yabTaT dBOIIOLUH.

Hemoncmpayuu

Cxembl, Tabmuipl U ¢Gororpaduu, WUTIOCTPUPYIOLIUE: JBUXKYIINE CHIIBI 3BOJIIOLUU; ABWKYUIMH U
CTaOUIM3UPYIOLIUI 0TOOp; BOSHUKHOBEHHE U MHOT0OOpa3ue MpUCcrnocoOIeHU y OpraHu3MoB (KaKTyCOB,
OpXHJeH, MOPCKUX MIJIEKOMMTAIOUIMX U T. J1.); 00pa3oBaHHe HOBBIX BUOB B MPUPOAE; reorpadpuieckoe 1
9KOJIOTHYECKOEe BMJI000pa3oBaHue; (OPMbI IBOJIIOLMHM - JHUBEPIEeHIINI0, KOHBEPTEHIUIO, Mapajljiesiu3M;
IYTH SBOJIOLUH - apoMop(o3, MUAN0ATANTALUIO, JAeTeHEepaluio; OCHOBHbIE apoMOpP(O3bl B 3BOJIIOLUU
pacTeHM U KUBOTHBIX; IBOJIIOLIUIO PACTUTEIBLHOTO U dKUBOTHOTO MHpA.

Tema 12. Bo3dHuKkHOBeHHe U pa3BuTHe kU3HU Ha 3emJe (10 1)

CymHocTs *ku3HU. OmnpezneneHust kuBoro. ['mmore3bl BO3HUKHOBEHUs >KHU3HHU. OnbiTel @. Penu u
JI. ITacTepa. CoBpeMEHHBIE NPEACTABIECHUS O BOSHUKHOBEHUHN KU3HU.

ATMocdepa npeBHell 3emin. AOHOreHHBIH CHHTE3 oOpraHuueckux BemiecTB. OOpa3oBaHHE U
sBomtorus 6uononumepoB. Pons IHK 1 PHK B o6pa3oBanuu cucteM ¢ o0patHoii cBsi3bto. OOpa3oBaHue
1 3BOJIIOLMS OHoornueckux Mmemopan. OOpa3oBaHue EPBUUYHBIX FETEPOTPOPOB.

N3yyenne ucropumn 3emuu. [laneoHTtosmorusa. Meroasl reoxpoHosiornu. M3meHeHue kiaumara Ha
3emne. Jlpelid xoHTHHEHTOB. Pa3BuTHe XU3HU B Kpunto3oe. CUMOMOTHUYECKas TeOpHs 0Opa3oBaHUS
9yKapHoT. Bemblika pazHooOpa3ust )KUBOTHBIX B KOHIIE MPOTepo30s. Pa3BuTHe opraHnueckoro mmupa B
naneosoe. Pazpurue xxn3HU B Me3030€. Pa3BuTHE )KU3HN B KalTHO30€.

Hemoncmpayuu
CxeMbl U TaOIUIBI, WILTIOCTpUpYIOIHE Giopy U (ayHy MO3THEr0 MPOTEPO30s, MAIe0305, ME30304,
KaiiHO3051 (JIeIHUKOBBIM Tmepuofa). lckomaemble OCTaHKM KHBOTO - OKAaMEHEJIOCTH, OTIEeYaTKH

(masyieoHTOJIOTMYECKast KOJUICKITHS).
Tema 13. Bo3HUKHOBeHHE U Pa3BUTHE YeI0BeKa - anTponorexes (10 u)

Mecto dYenoBeka B cucTeMe >XHBOTO Mupa. CpaBHUTEIHLHO-MOP(OIOTHUECKHE, ITOJOTUYECKHE,
[MUTOTEHETHYECKUEe W  MOJEKYJISIPHO-OMOJIOTUYECKUE  JIOKA3aTeNbCTBA  POACTBA  YEIOBEKa W
YEJIIOBEKOOOPa3HBIX 00E3bsH.



[TaneonTONOrMUECKNE JAaHHBIE O MPOUCXOKICHUU U FBOIOLUHU MPEIKOB YEIOBEKa. ABCTPATONUTEKH.
IlepBbie npencraButenu poga Homo. Heannepranbckuil yenoBek. MecTo HeaHAEPTAIbIIEB B 3BOJIIOIUN
yenoBeka. KpoMaHbOHIBI.

buonoruueckue ¢daktopsl sBomonMK yenoBeka. CouuanbHble (DaKTOPhl HBOJIOLUU YEJIOBEKa -
MBILJICHHE, Pedb, OPYAHIHASA ACATEIbHOCTb. POJb conmanbHOM cpenbl B (POPMHUPOBAHUN YEIOBEUYECKUX
uHAUBUAYYMOB. COOTHOILIEHHE OHOJOTHYECKMX M COIHMAJbHBIX (AKTOPOB B JBOJIOLUU YEJIOBEKA.

Yenoseuyeckne pacwkl. Pomb um3omsimmu u japeiida reHoB B (POPMHUPOBAHHHM PACOBBIX IPU3HAKOB.
Kputnka pacucTcKkux T€Opui.

Hemoncmpayuu

Cxembl ® TaOMUIBl, WUIIOCTPUPYIOUIME: IPEIINIECTBEHHUKOB YeJOBEeKa (aBCTPAJIONHTEK,
HeaHjepTajiell, KpOMaHbOHEL); OpYIHUs TpyJa 4YelOBEeKa YyMENoro, HeaHaepTaliblia, KpOMaHbOHIIA
(9KCIO3MLIMM  MECTHOTO KpaeBequeckoro wmyses). IlameonmuTuueckoe HMCKycCTBO —(penpopyKLIUU
MIPOU3BEICHUI TIEPBOOBITHBIX XYI0)KHUKOB).

Tewma 14. Cenexuus u 0uorextosaorus (8 1)

Ceneknusi Kak mnpouecc M Kak Hayka. OgomalllHMBaHUE KaK MEpBbIA 3Tal cejeKiuuu. LIeHTpbl
MPOUCXOKACHHUS KYJIBTYPHBIX pacTeHuil. lIpoucxoskieHrne IOMallHMX JKUBOTHBIX W LEHTPBl HX
0JIOMAallIHUBAHMUSI.

HckyccTBenHsIit 0TO0p. MaccoBbIil 1 MHAWBHIYAIBHBIH OTOOP.

SIBneHue rerepo3uca MW €ro INPUMEHEHHE B CceleKIUU. Vcrnonb3oBaHHWE LUTOILIA3MAaTHUYECKOU
MYKCKOM cTepuibHOcTU. llonmumuionaust u  oTnajeHHass TUOpUAM3alUsl B CEJIEKIMM PACTCHMM.
DKCIEPUMEHTAIbHBIM MyTareHe3 U €ro 3Ha4eHHUE B CEJIEKIUU.

Kneroynas uHkeHepus M KJIETOYHAs celeKknus. XpoOMOCOMHas uHkKeHepus. [IpruMeHeHune reHHou
WHKEHEPUH B CEJICKIUU.

KpynnomacmirabHas cenexuus )KUBOTHbIX.

VYcenexu cenekuuu.

Hemoncmpayuu
CxeMbl M TaOMUIBI, WUTFOCTPUPYIOIIUE: METOMABI CENEKIMH; CENEKIUI0 PACTeHHH M KUBOTHBIX;
YCIIEXU CEJIEKIIMH; UCCIIeI0OBaHUS B 00J1aCTH OMOTEXHOIOTHH.
Pazgen IV
OPT'AHU3MBbI B OKOJIOTUYECKUX CUCTEMAX(36 4)
Tema 15. Opranusmsl u okpyzkaromas cpeaa (14 u)

B3aumooTHomIeHNsT opraHu3Ma M cpenbl. OKoJormdeckue (akTopbl. 3aKOH TOJIEPAHTHOCTH.
[Tpucnioco6nennocts. llomynanus kak mnpupoanas cucrtema. CrTpykTypa mnomymsmnuil. JuHamuka
nonyssiuuid. XKu3HeHHsie cTpareruu. Bun kak cucrema momyssiiuii. Dkojgorudeckas Humia. JKu3HeHHbIe
bopMmBI.

Hemoncmpayuu
CxeMblI 1 TabIUIIBI, WIITIOCTPUPYIOIINE IKOJIOTUYECKUE (GAaKTOPhI U UX BIUSHUE HA OPTaHU3MBI.

Tema 16. CoobmiecTBa u 3kocucTeMbl (12 u)

Coo0miecTBO, dKOocHCTeMa, OHOIEeHO3. KOMIOHEHTBI HKOCHCTEMBI. OHEPreTHYEeCKHe CBS3H.
Tpoduyeckue ceru. IIpaBuUno HKOIOTHUYECKON mMHUpaMUABL. MEXBUIOBBIE M MEXKIOMYJIAIHMOHHBIC
B3aUMOJICHCTBHS B dKOcUCTeMaX. KOHKypeHIIns, CHMOHO3, alTbTPYH3M.

[IpocTpancTBeHHas cTpykrypa cooOmiectB. {uHamuka skocucteM. CTaauyl pa3BUTUS SKOCHUCTEMBI.
Cykueccusi. Y CTOHYUBOCTh YKOCUCTEM. 3€MIIEICIIbYECKUE SKOCUCTEMBI.

Hemoncmpayuu

CxeMbl ¥ TaOJUIIBI, HIUTIOCTPUPYIOIINE: PA3INIHBIC YKOCHCTEMBI; TPOPHUECKUE YPOBHH dKOCHCTEMBI;
MUIIEBBIE [IETIM U CETH; IKOJIOTUYECKUE MUPAMHJIBI; MEKBUIOBBIE OTHOIICHHS, KPYTOBOPOT BEIECTB U
NpeBpaIIeHNs] YHEPTUN B SKOCHCTEME; CyKieccuu. [mHamudeckne mocodust « THmudHbIe OMOIICHO3BI»,
«ATpOLIEHO3».

Tema 17. Buocdepa (6 1)

buocdepa. Yuenne B. U. Bepnaackoro o 6nochepe. buomsl. )KuBoe BemecTBo 1 OMOTeOXUMUYECKUE
KpyroBopoThl B Ouocdepe. buocdepa u yenosek. ['modanpHbIe aHTPONIOTEHHBIC U3MEHEHUS B Orocdepe.
[Ipobnema ycToituuBOro pasBuUTHs OHOC(HEPHI.



Hemoncmpayuu

CxeMbl W TaONHIBI, WLIIOCTPUPYIOIIME: CTpOeHHE Ouochepsl; KpyroBOPOTH yriepoja, a3oTa,
docdopa u kucmopoa.
Tema 18. buosoruyeckue 0CHOBbI OXPaHbl PUPOABI (4 1)

Coxpanenue M TMOAJEpXKaHUE OHOIOrMYECKOro pasHooOpasus. [IpuuyMHBI BBIMHUpaHUS BUIOB U

nonysnuid. Coxpanenue reHodoHaa W peuHTpoaykums. CoxpaHEHHE HSKOCHUCTEeM. buosiormueckuit
MOHHUTOPHHT ¥ OMOWHTUKAIIUS.

Hemoncmpayuu
CxeMbl U TaOJIUIBI, WILTIOCTPUPYIOIINE: OMOpPa3HOOOpa3ue; MOCIECTBHS ACATEIHPHOCTH YEJIOBEKa B

OKpY’Karolle cpeze; peakue u ucyesaromue Buabl. Kapra «3anoBegHuku u 3aka3Huku Poccumy».
Junamuueckoe nocodue «buochepa u yenoBex».



3. TEMATUYECKOE IINIAHUPOBAHUE C YKA3AHUEM KOJIMYECTBA
YACOB, OTBOJUMBbIX HA OCBOEHME KAXKJIOM TEMbI

Bcero yacos B Tom uncne Ha
No HanmeHnoBanue tem puMepHas pabouas Teopis naboparop- | obobmaromue
nporpaMMa | mporpamma HbIC PabOTHI YpOKHU
BHUOJIOI'Us. 10 KJIIACC
1 | Beenenue 2 2 2 | |
Paznen |. buonoruueckue
CHCTEMBI: KJIETKA, 52 60
OpTraHu3M
2 | MonexyJibl ¥ KJIETKH 12 13 10 2 1
3 Kiterounsle CTpYKTYpBI U 6 8 4 3 1
X QyHKIIUU
4 O6ecneqveHHe KJIETOK 8 8 6 5
SHepruei
HacnenctBenHnas
5 | undopmanus u ee 14 13 12 1
peaym3aIys B KICTKE
NunuBuyanbHOE pa3BUTHE
6 | ¥ pa3MHOXEHHUE 12 18 12 5 1
OpPTaHHU3MOB
Paspgen Il. OcHoBHbIE
3aKOHOMEPHOCTH 46 40
HACJIEICTBEHHOCTH U
W3MCHUYUBOCTH
OcHOBHbIE
7 | 3aKOHOMEPHOCTH SIBJICHUM 14 14 8 ) 1
HACJICICTBEHHOCTH
OcHOBHBIE
8 | 3aKOHOMEPHOCTH SBJICHUN 12 11 7 3 1
W3MEHUYUBOCTH
['eHeTHYEeCKUE OCHOBBI
9 | UHAUBHIYATHLHOTO 10 7 6 1
pa3BUTHUSA
10 | I'enernka yenoBeka 10 8 6 1 1
Pe3epBHOE BpeMms 5
UTOI'O 105 102 73 21 8
BUOJIOT'US. 11 KJIACC
Pasgen I1. OBomronus 66 65
OpPTaHMYECKOTO MHUPA
1 BOSHI/IKHOBCHI/\I'C U pa3BUTHE 10 9 3 1
HBOJTFOITMOHHOW OMOJIOTHH.
2 | MexaHn3MBbl DBOITIOINH 28 27 18 8 1
3 Bo3HUKHOBEHME U pa3BUTHE 10 11 9 1 1
JKU3HU Ha 3emJie
4 Bo3HuKHOBEHHE U pa3BUTHE 10 10 5 1 1
YeJIOBEKA - AaHTPOIIOTCHE3
5 Ceneknus u 5 8 5 5 1
OMOTEXHOJIOTHS
Paznen IV. Opranusmsl B 36 34
9KOJIOTMYECKHX CHCTEMax
6 | Opranusmsl u 14 11 9 | 1 | 1




OKpY’Karollas cpeja

Coo00111eCcTBa M 3KOCUCTEMBI 12 14 7 6
buocdepa 6 5 3 1
buonorndeckue OCHOBEBI 4 4 2 1
OXPaHbI MPUPOIBI
PesepBHOE Bpems 3

NTOT'O 105 99 69 21




PEAJIM3AILIMS YYEBHOM TPOT'PAMMBI BOCIIUTAHUSA ITPU OCBOEHUU

TEM KYPCA BUOJIOTUHN
No HanmeHoBaHue Tem \ CoJiepxkaHre NporpaMMbl BOCITUTAHUS
BUOJIOI'UA 10 KVTACC
BBenenue @opMHUpOBaHUE I[I03HABATEIIBHOTO HWHTEpECa B
npeaMeTHor obsactu "buonorus" ¢ yderom
COOCTBEHHEBIX CITOCOOHOCTEH, TOCTHKCHHIA.
[IpeacraBinenre O HAy4yHOM KapTHHE MHpa C
Y4E€TOM COBPEMEHHBIX JOCTWKEHUH HAYKH U
TEXHUKH, JOCTOBEPHON HAy4YHOW HH(pOpMAINH,
OTKPBITUSAX MUPOBOM U OTEUECTBEHHON HAYKH.
@opMHUpOBaHME HABBIKA APTyYMEHTHPOBAHHOU
KPUTHKWA AaHTUHAYYHBIX MPEACTABICHUHN, WIEH,
1 KOHILIEIMI, HABbIKA KPUTUYECKOTO MBIIUICHUS
[loHnmanue  3HA4YeHUsT  HAYKH,  HAYYHBIX
JOCTUKEHHUM B )KU3HU POCCUIMCKOTO OOIIECTBA, B
o0ecrieueHnun ero Oe3omacHoCTU B
TYMaHUTapHOM, COLIMAJIBHO-D)KOHOMHUYECKOM
pa3BuTu Poccun B COBpEMEHHOM MUPE.
[Ipumenenue HaBBLIKOB HaOII0ICHHH,
HaKOIUIEHUsI M  CHUCTEeMaTu3aluh  (PaKTOB,
OCMBICIIEHUSI ONbITA B E€CTECTBEHHOHAYyYHOMH
oOnacTu MO3HAHUA, UCCJIEeI0BATENbCKON
NeSTEIbHOCTH
Pasnen |. buomornueckue
CUCTEMBI: KJIETKA, OpraHU3M
2 Monekyibl ¥ KJIETKH
3 KiieTouHble CTPYKTYpHI U UX
byHKIIMHN
4 ObecnieueHne KIeToK
SHEpruen
HacaencrBennas
3) uH(popmanus u ee
peanu3anus B KIETKE
6 NHnuBuayanbHOE pa3BUTHE
Y Pa3MHOKEHHE OPTaHU3MOB
Paznen 1. OcHoBHBIE
3aKOHOMEPHOCTH
HACJIEICTBEHHOCTHU U
WU3MEHYHUBOCTHU
7 OCHOBHBIE 3aKOHOMEPHOCTH
SIBJICHUM HACJIEJCTBEHHOCTH
8 OCHOBHBIE 3aKOHOMEPHOCTHU
SIBJICHUW U3MEHYUBOCTH
9 ['eHeTHYECKE OCHOBBI dopMUpOBaHUE:




HMHIAWBUYAJIBHOI'O Pa3BUTUA

['eneTuka uenoseka

- TIOHUMaHUsl IEHHOCTH >HU3HH, 3/10POBbS U
0€e30MacHOCTH, 3HAYEHUS JUYHBIX YCWIHA B
COXpAaHEHUU W YKPEIUICHUH CBOETO 3/0POBbS,
3JI0POBbsI IPYTUX JIIOACH

- YCTAaHOBKM Ha 3JIOPOBBIA 00pa3 KHU3HW,

CTpEMJICHUS K bu3IIeCKOMY
10 CaMOCOBEPIICHCTBOBAHUIO, COOJIIOICHUIO
0€30macHOT0 ¥ 3J0POBOTO 00pa3a KU3HHU.
[IposiBieHNE CO3HATETHLHOTO W O0OOCHOBAHHOTO
HETIPUATHUS BpPEIHBIX MIPUBBIYCK,
JNECTPYKTUBHOTO TIOBEJECHUS B OOIIECTBE U
mudpoBoil cpene, MOHMMaHUE WX Bpeaa s
(U3UYIECKOT0 M IICUXUIECKOTO 370POBbSI.
BHUOJIOTI'USI 11 KJIACC
Pazpgen I11. DBomromnus
OpraHUYeCcKOro MUpa
1 BO3HUKHOBEHHE U pa3BUTHE
ABOJIIOIIMOHHON OMOJIOTHH.
2 MexaHH3MBI DBOJIIOIAN
3 Bo3HukHOBEHUE U pa3BUTHE
JKU3HU Ha 3eMIe
4 Bo3HukHOBEHUE U pa3BUTHE
YEeJI0BEKA - AaHTPOIIOTCHE3
5 Cenexknus 1 OMOTEXHOJIOTHS
Paznen IV. Opranusmel B
9KOJIOTHYECKHUX CHCTEMaX
5 Opranusmsl 1 okpyxatomasi | DopmMupoBaHUE:
cpena - JKOJIOTUYECKOM  KyJIbTyphl Ha  OCHOBE
7 Coo0111ecTBa U DKOCUCTEMBI | TIOHUMaHMS BIIUSIHUS COLIMAJILHO-
8 buocdepa SKOHOMHYECKHUX MPOIIECCOB Ha OKPYKAIOIIYIO
buonornueckne 0CHOBEI IIPUPOIHYIO Cpeay,

OXpaHbI IIPUPOLI - JeATENBbHOIO  HENPUHATUA  JCUCTBUH,
NPUHOCSIIMX Bpell MPUPOJAE, OKpYKarolleu
cpene;

- YMEHHS TPUMCHATH 3HAHUS €CTCCTBCHHBIX
HAayK I pelieHus 3aja4 10  OXpaHe
9 OKPYKarOIIEU CPEbIL;

- 3HAHUW U YMEHUW NPUMEHEHUs pPa3yMHOTIO,
OEepeXKJIMBOTO  NPHUPOAOIIONB30BaHUS B OBITY,
0OIIIECTBEHHOM MIPOCTPAHCTBE;

- OmbITa  DKOJOTMYECKHM  HAIPaBICHHOM,
MIPUPOIOOXPAHHOM, pecypcocbeperarorieit
JESTENIbHOCTH, Y4YacTHE€ B €ro MNpuoOpeTeHHH
JOPYTUMH JIFOABMU




INEPEYEHDB JABOPATOPHBIX U IPAKTUYECKHUX PABOT

Tema | JlaGopaTopHbie pabOTHI

BHNOJIOT'HUA. 10 KJIACC

=

®depMeHTaTHBHOE PACIIEIUICHUE TEPOKCHIa BOJOPOJAa B PACTHTEIBHBIX U
Monekynbl H KJIeTKH JKUBOTHBIX KJIETKaX.
O6HapyxeHHe ONOTOINMEPOB B OMOIOTHYECKHUX 00BEKTaX.

[IpuroToBnenue n oNMcaHUe MUKPOIIPENAPaTOB KJIETOK PACTCHU.
DU3NOIOrNIeCcKre CBOMCTBA KICTOYHONH MEMOPAHEI.

Habmrogenme KIIETOK pacTeHWH H SKHUBOTHBIX ITOJ MHKPOCKOIIOM Ha
TOTOBBIX MpeTnapaTax U UX ONKUCaHUE.

CpaBHEHHE CTPOSHUS KJIICTOK PACTCHUM, )KUBOTHBIX, TPUOOB U OaKTEPHIA.

Krnerounsie cTpyKTyphl U UX
hyHKIUH

ok win

Ob6ecneueHmne KJICTOK CpaBHeHme porieccoB POTOCHMHTE3a M XEMOCHHTE3A.

6
7
SHEpTHEH 8. CpaBHeHHE MPOLIECCOB OPOKEHUS U IbIXaHUS.
9. CpaBHuUTeNbHAas XapaKTEPUCTHKA MUTO3a M Mel03a.
10. CpaBHeHHE IPOLIECCOB MOJIOBOTO U OECIIOIOT0 Pa3MHOKEHHUSI.
11. CpaBHeHHE TPOIECCOB OIUIOJAOTBOPEHUS y IIBETKOBBIX PACTCHUU U

WUnpuBuayansHOE pa3BUTHE MO3BOHOYHBIX )KHBOTHBIX.
U pa3MHOKeHue opranu3MoB | 12. CpaBHeHHE TPOIECCOB pa3BUTHS TIOJIOBBIX KJIETOK Y pacTeHUd U
JKUBOTHBIX.
13. CpaBHuTEeNbHAs XapaKTEPUCTHKA MPOLIECCOB BHEIIHETO W BHYTPEHHEIO
OTJIOIOTBOPEHHSL.

14. CocraBiieHHE TPOCTCHMIIMX CXEM CKpelluBaHus. PemeHue 3amad Ha
MOHOTHOPHTHOE CKPEIIUBaHHE.

OcHoBHble 3akoHOMepHOCTH | 15. Permenwne 3amad Ha TUTHOPUIHOE CKpEIIUBAHHE.

SIBJICHUM HaCJIEJICTBEHHOCTHU 16. Pemnrenue 3amay Ha B3aUMOIEUCTBHE T€HOB.

17. Pemrenwue 3a1a4 Ha CIEINIEHHOE HACJIEIOBAHME.

18. Penrenue 3agay Ha HacjeA0BaHUE, CLEIVIEHHOE C IIOJIOM.

19. BrisgBieHHE UCTOYHHKOB MYTareéHOB B OKpYyXaromied cpeae (KOCBEHHO) W
OII€HKA BO3MOXKHBIX HOCJ’IGILCTBI/Iﬁ HX BJIIMAHUA HA OPraHU3M.

20. Uzyuenue MO (DUKAITMOHHOM MU3MEHYUBOCTH. [MocTpoenne
BapUalMOHHOTO Psiia ¥ BApUALMOHHOW KPUBOH.

21. BelsBiaeHHE H3MEHYMBOCTH Y 0CO0EH OJTHOTO BUJIA.

OcHOBHBIE 3aKOHOMCPHOCTHU
SIBIICHUI N3MEHUMBOCTHU

['eneTnka yemoBeka 22. CocraBlIeHHE U aHAJIN3 POJIOCIOBHBIX YEJIOBEKA.




BHUOJIOT'HUA. 11 KJIACC.

MexaHu3MBI 3BOJTIOIUH 1. CpaBuuTenpHas XapaKTEPUCTHKAa MCKYCCTBEHHOIO M E€CTECTBEHHOTO
oTbopa, PopM eCTECTBEHHOI'0 0TOOpA.
2. BrisBieHue npucnocoOIeHUi OPraHu3MOB K Cpeie OOMTaHUs.
3. Omnucanue ocobeit Buaa no MOpQOIOrnIecKkoMy KpUTEPHIO.
4. CpaBHHTEeNbHasg XapaKTEPHCTHKAa pa3HBIX BHAOB OJHOTO poja IO
MOP(OJIOrHIECKOMY KPUTEPHIO.
5. H3ydyeHue KpuTepueB BuAa (Ha NpuUMepe LBETKOBBIX pACTCHUH U
HaCEKOMBIX).
6. CpaBHUTEIIbHASA XapaKTEPUCTHKA CIIOCOOOB BUI000pa30BaHMS.
7. BreisaBnenue apoMopdo30B U HAMOANANTALUN y OpraHUu3MOB. ApoMopdo3bI
Y UIN0AIaTITAllH y PACTEHUH U KUBOTHBIX.
8. CpaBHUTENbHAS XapaKTEPUCTUKA MHUKPO- U MAaKpOIBOIIONWH, NyTeH W
HanpaBJICHUH BOIONNH.
BozHukHOBEHME U pa3BUTHE
9. AHanu3 ¥ OLCHKA Pa3IMYHBIX THIOTE3 BOSHUKHOBEHHMS )KU3HHU Ha 3eMIIe.
JKU3HU Ha 3emiie
BosnukaoBenue u pazsutie | 10. AHanm3 ©W OIEHKAa pa3UYHBIX THIOTE3 MPOUCXOKICHHS 4YeNOBeKa U
4eJI0BEKa - aHTPOIIOTeHE3 (hopMHpOBaHHsI YETIOBEYECKUX pac.
Cenekuus u 6notexnonorust | 11. CpaBHUTENnbHAS XapaKTEPHCTHKA MOPO (COPTOB).
12. AnHamm3 W OIEHKAa OJTHYECKHX ACHEKTOB  Pa3BUTHS  HEKOTOPHIX
WCCIIEIOBAHNN B OMOTEXHOJIOTHH.
Opranusmsel 1 okpyxatomas | 13. HaOmroneHue W BBISABICHHE MNPHUCIOCOOJICHUH OPraHu3MOB K BIIUSHUIO
cpena. OqHOBUAOBBIC Pa3IMYHBIX 3KOJOTHYECKHUX (PAKTOPOB, AOMOTHYECKUX H OHOTHYECKHX
CHUCTEMBI KOMITOHEHTOB SKOCHCTEM (Ha OTJIENBbHBIX IPUMEPAX).
CoobOmectBa u 3kocuctembl | 14. CocTaBieHHe CXeM TMepeHOca BEIIeCTB M JHEPrMH B 3KOCHUCTEMax
(MIIEBHIX TIETeH U ceTei).
15. Omnwucanme 5KOCWCTEM CBOEW MECTHOCTH (BHIOBas W IMPOCTPAHCTBEHHAS
CTPYKTypa, Ce30HHBIE U3MEHEHHSI, HATMYKE aHTPOTIOTeHHBIX U3MEHEHHH.
16. PemieHne 5K0JIOTHYECKUX 3a/1a4.
17. HWccnenoBaHne W3MEHEHHWH B DKOCHCTEMaxX Ha OWOJOTHMYECKHX MOJEISX
(axBapuym).
18. CpaBHuTeNbHAS XapaKTEPUCTHKA IKOCUCTEM H arPOIKOCUCTEM.
19. HaGmiozieHne W BBISBICHHWE AHTPOIOTEHHBIX M3MEHEHHH B JKOCHCTEMax
CBOEY MECTHOCTH.
buocdepa 20. CocraBieHre CXeM KPyroBOPOTOB yIiIepoJia, KUCIOPOia, a30Ta.
brnonornyeckme OCHOBBI 21. AHaliM3 ¥ OLIEHKA IIOCJIEACTBUII COOCTBEHHOM JE€ATEILHOCTH B

OXpaHbl PUPOLBI

OKpY’Kalolllel cpeze, TIo0aTbHBIX JKOJOTHYECKUX MpoOJIeM M MmyTed ux
pelIeHusl.




