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AHHOTaN U K paboueil nporpamme.

PaGouass mporpamma ydeOHOTO Tpenmera «buonorus» o00s3aTeIbHON MPEAMETHON
obmactu «EcTecTBEHHO-HAydHBIE MPEIMETHI», ABISACH cocTaBHOM dacThio OOII COO MAOY
«JIuueir Ne 176», coctaBnena B cootBeTcTBUM ¢ MyHKTOM 18.2.2 ®I'OC OOO, [lonoxenuem o
paboueit mporpamme MAOY «Jluneir Ne 176». OOII COO MAOY «Jlumeir Ne 176»
paspaborana B cootBercTBUH ¢ PI'OC COO u ¢ yuetom ®OOIT COO (www.fgosreestr.ru) (ua
ocHoBaHuu NyHKTOB 7 u 10 crarbu 12 ®denepanpHoro 3axona ot 29.12.2012 273-®3 «O0
obpa3oBanun B Poccuiickoit denepanuny).

Paboyas mporpamma SIBISIETCS HOPMATHBHBIM JOKYMEHTOM, OTIPEACIISIFOIINM COAEpIKaHNe
M3YYCHUS y4EeOHOTO TPeaMETa, TUTAHUPYEMBIX (JTUIHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX)
pe3yabTaTOB, OCHOBHBIC BHJBI y4eOHOW ESTEIHHOCTH, KOTOPHIE OIPENeNIeHbl Ha YpPOBEHb
oOyueHus1, 1 KOJMYECTBO YaCOB.

Pabouas mporpamma mo Ouosioruu 0a30BOTO ypPOBHS H3YUEHHs ITpEIMETa COCTaBIICHA
yuuteneM Ouonoruu [TankoBoit A.B. Ha 2 rona ypoBHs cpenHero oOiero oopazosanus (¢ 10 mo
11 xmacc), oOCykIeHa W MpUHITA Ha 3aceqanuu metoanudeckon kadenpst MAOY «Jlumeinn Ne
176», coriacoBaHa ¢ 3aMeCTUTENIEM IUPEKTOpa Mo ydyeOHO-BOCHUTaTeIbHON pabore MAOY
«JInmen No 176».

Pabovas mporpamma opmupyercs ¢ yaeToM padoueil mporpaMMbl BOCIIUTAHUS, COACPKUT 4
MTYHKTA:

IIOSICHUTCIIbHAA 3aIlliCKa,

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHUS YIeOHOTO TipeiMeTa « BHonorusy»;

coziepkanne yaeOHoro npeamera «buomorusy;,

TEMAaTUYECKOE IUIAHMPOBAHUE C YKa3aHHUEM KOJIMYECTBA AaKaJeMHUYECKHX YacoB,
OTBOJIMMBIX Ha OCBOCHHE KaXJOW TEMbl M BO3MOXKHOCTH HWCIIOJB30BAaHUS O ITOU
TEeMe€ AJICKTPOHHBIX (IU(PPOBHIX) 00pa30BaATEIHHBIX PECYPCOB.

el e

1. IlosicHUTE/IbHAA 3aTIMCKA

I[Ipu paszpaboTke mnporpaMMbl 1O OHOJIOTUHM  TEOPETHYECKYI0  OCHOBY
JUIS OTIpEeJIeNIeHUs MTOAX010B K (POPMUPOBAHUIO COJIEPKaHUs y4eOHOTO MpeaMeTa

«buonorus» COCTaBWJIH: KOHIIENTyaJIbHbIE MOJIOKEHUS orocC
COO o B3auMOOOYCIIOBIIGHHOCTH II€J€H, COJCp)KaHUs, pPe3ylIbTaTOB OOyYeHHs |
TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIMIYCKHUKOB, IMOJIOKEHHUS OO0 OOLIMX LENsiX U
MPUHIIMIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpPEJIHEro OOIIero
obpazoBanus B Poccuiickoit @eneparuu, a Takke MOJIOKEHHUs O crienupuke OHOIOTHH,
e€ 3HAYEHMH B TIO3HAHWU SKUBOW MPHUPOABI U O0OECIEYEHHH CYILECTBOBAHUS
yenoBedeckoro obmiectBa. CornacHO Ha3BaHHBIM IOJIOKEHUSAM OTPEAETICHbl OCHOBHBIC
(GYHKIMH POrpamMMBbl 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu MaéT MpeACTaBlIeHHWE O LesaX, 00 oOuel cTpareruu
oOyueHus, BOCIIUTAHUS U PA3BUTHUS 00YJAIOIIUXCS CPEACTBAMU y4eOHOTO IpeaMeTa

«buonorus», omnpenenser o6sg3aTeNbHOE TMPEIMETHOE  COAEpXkKaHHE, €ro
CTPYKTYpY,  pacmpeieieHue IO  pasfaenaM M TemMaM,  PEKOMEHIYEMYIO
MOCJIEIOBATETFHOCTh M3YUEHHUs y4eOHOro Marepuaia ¢ Y46TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM 0Opa3oBaTeNbHOTO TMpoIlecca, BO3PACTHBIX
0coOeHHOCTeH 00yyaromuxcs.

B mporpamme mo OHONOTHU TaKKe yYUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METampeIMeTHbIM W  TpeIMETHbIM  pesyiapTaTam  oOydeHHs B
(OpMHUpOBAaHHHM OCHOBHBIX BHJIOB YU€OHO-IIO3HABATENBHON JEATEIBHOCTH/YIeOHBIX
JEVCTBHUI 00YJarOIUXCs IO OCBOCHUIO COACPIKAHUS OMOJIOTUYECKOTO 00pa30BaHUsI.


http://www.fgosreestr.ru/

B mporpamme mo Oumosiorun (10-11 kmaccel, 0a30BBI YPOBEHB) pealr30BaH
NPUHLIMI TPEEeMCTBEHHOCTH B UW3y4eHMHM Owoioruu, Onaromaps dYemy B HeEl
MIPOCMATPHUBACTCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3AHHBIX C (POPMHPOBAHUEM
€CTeCTBEHHO-HAYYHOTO  MHPOBO33PEHHS, I[IEHHOCTHBIX  OpHEHTAIMid  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, PEACTABICHUN O 3I0pOBOM 00pa3e >KMU3HU U OepexHBIM
OTHOILIEHWEM K OKpYyXawlled npupoaHod cpene. llostomy Hapsmy ¢ H3ydeHueM
001Ie0MOIOTHYECKIX TEOPUH, a TaKKe 3HAHUH O CTPOCHHM JKHMBBIX CHCTEM DPa3HOTO
paHra u CyIIHOCTH OCHOBHBIX TPOTEKAIOMIMX B HHUX IPOIECCOB B IPOrpamMMe I0
OMOJIOTUN YJeNICHO BHUMAaHHE HCIOJIB30BAHUIO TMOJYYCHHBIX 3HAHUN B IMOBCEIHEBHOU
KU3HU JIUISL PEUICHUs IPUKIIAIHBIX 3a/1a9, B TOM YMCIIe: MPO(UIAKTUKHA HACIEICTBEHHBIX
3a00JIeBaHMI YEJIOBEKA, MEANKO-TEHETHYECKOTO KOHCYJIbTHPOBAHHSA, OOOCHOBAHHUS
9KOJIOTMYECKHU 11eJIeCO00pa3HOTO MOBEACHUS B OKPYKAIOILEeH PUPOTHON cpesie, aHaau3a
BIMSIHASL XO3SHCTBEHHOH JESTEIBHOCTH YeEJOBEKa Ha COCTOSHHE TPHPOTHBIX U
WCKYCCTBEHHBIX HKOCHCTEM. YCHJCHHE BHUMAaHHS K MPUKIAJHOW HAIPaBICHHOCTH
ydueOHoro mpeamera «bHOJOTHS» MPOJAUKTOBAHO HEOOXOJAMMOCTHIO OOeCTedeHUs
YCIIOBHH JUIsI pEIIeHUs] OJHOM W3 aKTyalbHBIX 3a/ad IIKOJBHOTO OHOJOTHYECKOTO
o0pa3zoBaHus, KOTOpas MpezamnojaracT (GopMupoBaHUE Yy OOYy4aAIOMIUXCS CIOCOOHOCTH
aIanTHPOBATHCS K U3MEHEHUSIM JIMHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHpA.

[Mporpamma 1o OHOJIOTHUHM SIBIISIETCSI OPUEHTHPOM JIJISl COCTaBICHHS PabOUYMX
porpamMM, aBTOPHI KOTOPBIX MOTYT TPEJIOKUTH CBOM BapHaHT MOCIEIOBATEIHHOCTH
W3yUYEHHs] M CTPYKTYpHl y4eOHOTO Marepuana, CBOE BUACHHUE IyTed (OPMHUPOBAHHS Y
oOyuarontuxcs 10—11 kmaccoB mpeaMeTHBIX 3HAHUN, YMEHHH M crocoOoB y4eOHOI
NEITETbHOCTH, a TaKKe€ METOJUYECKUX PEIMICHWH 3a/1a4 BOCHHUTAHUS W Pa3BHTHUS
cpeacTBamu ydeOHoro mpenmera «buonorusy».

buonorus Ha ypoBHe cpeqHero o0iiero o0pa3oBaHUs 3aHUMAET BaKHOE MECTO.
OHn obecrieunBaeT GopMUpPOBAHUE Y OOYJAIONTUXCS MPECTABICHUN O HAYYHOU KapTHUHE
MUpa, paciupsieT u 0000LIaeT 3HaHUS O KUBOM MpUPOJIE, €€ OTIMUYNTENbHBIX IPU3HAKAX
— YpOBHEBOH OpraHu3alil M SBOJIIOLMHU, CO34aET YCIOBUS MJIsi: TO3HAHUS 3aKOHOB
XKUBOI Mpupobl, GopMupoBaHus GyHKIIMOHAILHONW IPaMOTHOCTH, HABBIKOB 3/J0POBOTO U
6e3omacHoro o0Opasza >KU3HH, SKOJIOTMYECKOTO MBIIUICHUS, EHHOCTHOTO OTHOILIEHUS K
YKUBOU MPUPOJE U YETIOBEKY.

Bbonbiioe 3HaueHue OMONOTHSA MMEET TaKXkKe Uil PeUICHUS BOCHUTATENBHBIX U
pa3BHUBAIOIIMX 3a/lad CpPeAHEero ooOiero oOpa3zoBaHUs, COLMAIM3ALUU OOYYAIOLIUXCA.
N3yuenue Ouonoruu obecredyrBaeT YCIOBHS Uil (OPMUPOBAHUS HHTEIUICKTYaJbHBIX,
KOMMYHHMKAIIUOHHBIX M  WHGOPMAIMOHHBIX HABBIKOB, ACTETUYECKOM KYJIBTYpHI,
CHOCOOCTBYET MHTErpallid OHOJNOTHYECKHX 3HAHUN C TPEJCTABICHUSMU U3 JPYTUX
y4eOHBIX TPEIMETOB, B 4YaCTHOCTH, (GU3MKH, XuMuu U reorpaduu. HazBaHHbIe
MOJIOKEHUS O MpeAHa3HAYeHUU yueOHOro npeamera «buoiaorusy) cocTaBuiIn OCHOBY JUTS
OTpeJieNieHus TMOJXO0JA0B K OTOOpY M CTPYKTYpPUPOBAHHUIO €ro  COJEp:KaHUf,
MIPEJICTAaBICHHOIO B IIpOrpaMMe o OHOJIOTUH.

Ot6op conepxkanusi ydebHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH € MO3ULUI KyJIbTypOoCOOOpPa3HOTO MOJX0Ja, B COOTBETCTBUU C KOTOPHIM
oOyyaronuecst JTOJUKHbI OCBOWUTH 3HAHMS M YMEHMs, 3HAUMMble U1 (OPMUPOBAHUS
oOmiel KyiabTyphl, ONpEAeSIONNe aJeKBaTHOE IMOBEJICHHE 4YEJIOBEKAa B OKPYKAIOLICH
NPUPOJHOM cpefe, BOCTpeOOBaHHbIE B IOBCEJHEBHONW JKM3HM U MNPAKTUYECKOH
nearenbHocTH. Oco0oe MecTo B 3TOH cHCTEMe 3HAaHMM 3aHMMAOT  AJIEMEHTHI
COJIepKaHUs, KOTOpbIE CIIyXKaT OCHOBOM i (OPMHUpPOBAHUSA TPEJCTABICHHM O
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHE MHpa U IIEHHOCTHBIX OPHEHTAIMIX
JMYHOCTH, CIIOCOOCTBYIOLINX TYMAaHNU3alUU OUOJIOTMYECKOT0 00pa30BaHusl.

CTpykTypupoBaHHE coOJiepXaHMsg  Y4eOHOro MaTepuaja B  Iporpamme
no OHMOJIOTUM OCYLIECTBIIEHO C Yy4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUH 00



OTJIMYUTEIBHBIX OCOOEHHOCTSIX JKHMBOM IPHUPOJbI, O €€ YPOBHEBOH OpraHU3aluu u
HBOJIIOLIMU. B COOTBETCTBUMH C 3TUM B CTPYKType ydeOHOro mpeamera «buosorus»
BBIJICJTICHBI CIIEAYIOUINE CcoJiepXKaTeibHble JTUHUU: «buosorus kxak Hayka. MeTozbl
Hay4yHOTrOo Tmo3HaHu», «KieTka kak Owuonorndeckas cucrema», «OpraHusM Kax
Ouosornyeckas cucrema», «Cucrtema 1 MHOrooOpasue OpraHu4eckoro Mupay,

«OBOJIONMST  KUBOW  TPUPOABI»,  «IKOCHCTEMBI W  NPUCYIIHE UM
3aKOHOMEPHOCTHY.

Lenp w3ydenumst ydeOHOTO mTpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaZICHUE OOYYaIOUIMMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHH3aluu
KHUBBIX CHCTEM pPa3HOTO paHra ¥ MPHOOpPETeHHWE YMEHUH HCIOJIb30BaTh OTH
3HAHUS JUISI TPAMOTHBIX JICWCTBUI B OTHOLICHHH OOBEKTOB KUBOW MPUPOIBI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JocTwkenne  1nenu U3Y4YECHHUS y4ebHOro npeaMera «buonorus»
Ha 6a30BOM ypOBHE 00€CIeUnBaETCs PELICHUEM CIEeIYIOIIMX 3a1ay:

OCBOEHHE 00YJAFOIIUMUCS CUCTEMBI 3HAHUW O OMOJIOTUYECKUX TEOPHUSX, YICHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTe3aX, IpaBWIaX, CIYKalluX  OCHOBOH IS
(dbopMUpOBaHHS TPEACTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O MeEToJax
HAyYHOTO TO3HAHMUS, CTPOCHUH, MHOTOOOPA3HH 1 OCOOCHHOCTSX JKUBBIX CHCTEM Pa3HOTO
YPOBHSI OpPraHM3alliH, BBINAIOMIUXCS OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAHUAX B
OMOJIOruH;

dopmupoBanre y O0OydaromuWXcs IO3HABAaTENbHBIX, HWHTEIUICKTYaIbHBIX
Y TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe aHAIN3a JaHHBIX O MyTSAX Pa3BUTHS B OHOJIOTHH
HAyYHBIX B3IUISAJOB, WJEH W TMOAXOJ0B K HM3YYCHHUIO JKUBBIX CHCTEM PAa3HOTO YPOBHS
OpraHu3aIui;

CTAaHOBJIEHWE y  oOOyyaromuxcsi oOmeil  KyabTypbl, (DYHKIIHMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH M OLEHUBATH SIBJICHUS OKPYXKAIOIIET0 MHpa
YKUBOU MPUPOJIbI HA OCHOBAHUH 3HAHUN U OTIBITA, OJYYEHHBIX NPU U3y4EeHUH OHUOJIOTHH;

dbopmupoBaHnre |y OOydalOIIUXCS yYMEHUW  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTMYECKUX 3HAaHUM B MPAKTHUECKON JESITETbHOCTH 4YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOT Hil;

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH TIIO3HAHUS 4YEJIIOBEKOM >KHBOMU
MIPUPO/IbI, HEOOXOAUMOCTH OEPEXKHOTO OTHOLIECHUS K HEH, COOMIOICHUS STUYECKUX HOPM
P MPOBEIEHUU OMOJIOTHYECKUX UCCIIeI0BaHUT;

OCO3HAHME IIEHHOCTH OWOJIOTUYECKUX 3HAHUM JJI TOBBILICHUS YPOBHS
9KOJIOTMYECKOM KYJIbTYpPHL, Ui (POPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U1 yMEHUH B TOBCEIHEBHON KU3HU AJIS
OIICHKH TMOCJEJICTBUI CBOEH JAeATEIbHOCTH IO OTHOIICHUIO K OKpYXKarolleWl cpene,
cOOCTBEHHOMY 370pOBBIO, OOOCHOBaHHWE M COONMIOJEHHME Mep MNPODUIAKTUKH
3a00JIeBaHUIA.

B cucreme cpemnero oOmero oOpazoBanus —«buonorus», u3zydaemas
Ha 0a30BOM YpOBHE, ABISIETCS 00s3aTeIbHBIM YU€OHBIM MPEAMETOM, BXOSIIUM B COCTaB
npeaMeTHoi o6aactu «EcTecTBEeHHO-HayYHbIE TIPEAMETBI».

OO11ee yMca0 4acoB, PEKOMEHA0BAHHBIX JJIS U3ydeHUs Ouosioruu — 68 yacos: B
10 xacce — 34 yaca (1 gac B Hezento), B 11 kiacce — 34 gaca (1 yac B Henento).

Pabouas mporpamma ydeOHOro mpeamera «bHOJOrHs» coOCTaBleHa C Y4eTOM
paboyeil mporpaMMbl BocnuTaHus. BocnuraTe/bHBINH MOTEHIHAJ] y4eOHOr0 3aHATHSA
peam3yercs yepes:

— MaKCHUMAaJIbHOE HCIIOJIb30BaHUE BOCIMTATENIBHBIX BO3MOXKHOCTEH COJIEpKAHUS
y4eOHBIX TMpeaMeToB Ui (OPMHUPOBAHUS Yy OOYYaIOIIMXCS POCCHUHCKHX
TPAIUIIMOHHBIX JIYXOBHO-HPABCTBEHHBIX U  COIIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCUICKOTO HCTOPUUYECKOTO CO3HAHUS HA OCHOBE MCTOPUYECKOTO MPOCBEUICHHUS;



MoI00p COOTBETCTBYIOLIETO COACP)KAHUS YPOKOB, 3aJaHHid, BCIIOMOTaTEIbHBIX
MaTepHaJIOB, TPOOJIEMHBIX CUTYalUi A5l 0OCYKICHUIA;

— BKJIIOYCHHE YUUTEISIMHU B paboyre MporpaMmbl 10 y4eOHBIM MTpeaMeTaM, Kypcam,
MOJYJIIM LEJEBBIX OPUEHTUPOB pE3yJbTAaTOB BOCHMTAHMS, MX YUYET B
OTIPE/IENIEHUU BOCIIUTATENIbHBIX 3a/1a4 YPOKOB, 3aHATUMH;

— BKJIIOYEHHME YUUTENSIMU B pabodue IporpaMMbl y4eOHBIX HpPEIMETOB, KYpCOB,
MoOJyJiell TeMaTUKH B COOTBETCTBHM C KaJCHJAPHBIM IUIAHOM BOCIHTATEIbHOMN
paboThl;

— BBIOOpP METOJOB, METOJUK, TEXHOJOTUI, OKa3bIBAIOIIMX BOCHUTATEIBHOE
BO3/ICIICTBUE HA TUYHOCTh B COOTBETCTBUU C BOCIIMTATEIbHBIM UACATIOM, LIEIbIO U
3a/ladyaMM BOCIIUTAHUS, LI€JIEBBIMA OPUEHTUPAMHU PE3y/IbTaTOB BOCIIUTAHMS;

— pealu3anuio NPUOPUTETA BOCIIUTAHUS B yUEOHOM 1€ATENbHOCTH;

— TpPUBJIEYEHUE BHUMAHUS 00YYaIOIIMXCsl K IIEHHOCTHOMY aCIeKTy M3y4aeMbIX Ha
ypoKax TpPEeaMETOB, SBJICHHM U COOBITHH, WHUIIMUPOBAHUE OOCYXICHHIA,
BBICKa3bIBAHUN CBOETO MHEHMSI, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOILLIEHUS K
M3Y4aeMbIM COOBITUSM, SBJICHUSM, JIULAM;

— NpUMEHEHUE HWHTEPAaKTUBHBIX (POpM yd4eOHON pPabOTHI — HHTEIIEKTYaJbHBIX,
CTUMYJIMPYIOIIHUX MO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX METOJHK, AUCKYCCH,
JAIOIIMX BO3MOKHOCTh MPUOOPECTHU OMBIT BEACHUS KOHCTPYKTUBHOTO 1MAJOra;

— TpYyNNoBOMl paboThl, KOTOpas Y4YUT CTPOUTh OTHOIIEHHUS U JeHCTBOBAaTH B
KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBILIUICHUS;

— noOyxaeHue o0yJaromuxcsi coOaoaTh HOPMbI MOBEIEHUS, IpaBHiia OOIIEHHS
CO CBEPCTHHKAMHM M MEAArorMuyecKMMH pabOTHUKAMH, COOTBETCTBYIOUINE YKIIaay
oOmieoOpa3oBaTenbHOl  OpraHu3allMM,  YCTAaHOBIEHME U MOJAEPXKKY
no00posKenaTeTbHON aTMOC(EpHI;

— OpraHM3allii0  HACTaBHUYECTBA  MOTHUBUPOBAaHHBIX M 3PYAMPOBAHHBIX
oOyyaronuxcs HaJ HeyCIeBaoIUMHU OJTHOKJIACCHUKAaMU, B TOM YHUCJIE C 0COOBIMU
00pa3oBaTeIbHBIMA  TIOTPEOHOCTSIMH, JAIOMIETO OOyJaromUMCSl  COITMAIBHO
3HaYMMBbIH ONBIT COTPYAHUYECTBA U B3aUMHOM ITOMOLIH;

— HMHULUHUPOBAHUE u HOJIEPKKY HCCIIEI0BATENIbCKOM JeSATeIbHOCTH
oOyyaromuxcs, MJIaHUPOBAHUE W BHIINOJHEHWE WHIUBUAYAJIbHBIX M TPYIIOBBIX
IIPOEKTOB BOCIUTATEIbHON HAIIPABIEHHOCTH.

2. Ilnanupyembie pe3yJbTaThl OCBOEHHS Y4eOHOIr0 npeaMera «buosorus»
(BA30OBbBIH YPOBEHD)

Cornacio ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
oOyyaromuMHUCs  MporpaMM  cpeiaHero  oOmiero  oOpa3oBaHMs:  JIMUHOCTHBIM,

MCTAIIPCAMCTHBIM U IPECAMCETHBIM.

JIMYHOCTHBIC PE3VIHTATHI

B CTPYKTYpPC JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUA TIPCAMETA «buonorus»
BBIJCJICHBI  CICAYIOIIUC COCTAaBJIAKOIINUC: OCO3HAHHUC O6y‘{aIOH_II/IMI/IC5I pOCCHfICKOﬁ
Fpa)KﬂaHCKOﬁ HACHTUYHOCTHU — TOTOBHOCTU K CaMOPA3BUTHIO, CaMOCTOATCIBHOCTH U
CaMOOIIPCACIICHUIO, HAJIMYMEC MOTHBAIHUU K O6y‘IeHI/IIO 6I/IOJ'IOFI/II/I, HEJICHAIIPABJICHHOC
Pa3sBUTUC BHYTPCHHHUX Y6G)KI[€HI/II7I JMYHOCTA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH H
HCTOPHUYCCKUX TpaI[I/II_II/Iﬁ Pa3sBUTHA OHOJIOrHYECKOTO 3HaHUHA, TOTOBHOCTH U
CIIOCOOHOCTH O6yanOHlHXCH PYKOBOACTBOBATLCA B CBOCM OEATEIbHOCTH II€HHOCTHO-
CMBICJIOBBIMHU YCTAHOBKaMH, HNPUCYIIUMU CUCTEMC OMOJIOTHYECKOTO 06pa30BaHI/I}I,



HAJIMYHE HKOJIOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH CTaBUTh IEIU WU CTPOUTH
YKU3HEHHBIC TLJIAHBI.

JIn4HOCTHBIE pe3yiabTaThl OCBOEHHUs mpeaMmera «buosorus»  JOCTUTrarTCs
B €IMHCTBE Y4YeOHONM M  BOCHUTATENbHOW  JESITEIBHOCTM B  COOTBETCTBHUHM C
TPaAMIIMOHHBIMU POCCUUCKHUMHU COIMOKYAbTYPHBIMH, HCTOPUYECKUMH M JTYyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MpaBWJIAaMH W HOPMAMH
MOBEACHUS U  CIOCOOCTBYIOT —IIpolleccaM  CaMOIIO3HAHUS, CAMOBOCIHUTAaHUA U
CaMOpPa3BUTHS, PA3BUTHSA BHYTPEHHEW MO3UIMU JUYHOCTU, MATPUOTHU3MA, YBAXKEHUSA K
3aKOHY M MPaBONOPSAAKY, 4YEJIOBEKY Tpylda M CTapuieMy IOKOJEHHUIO, B3aUMHOTO
yBaOKEHHsI, OEpeXHOro OTHOWICHHWS K KyJIbTYPHOMY HACIEAWI0O W  TPaIULHIM
MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit @enepauun, NpUpoOIE U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS yueOHOro mnpeamera «buosorus» IOHKHBI
OoTpaxaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOY4YaloIIMXCS  PYKOBOJICTBOBATHCS
chopMUPOBAaHHOM  BHYTPEHHEW  MO3WIMEH  JTUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OPHMEHTAIINH, MMO3UTUBHBIX BHYTPEHHHUX YOEXKJIEHUM, COOTBETCTBYIOIINX TPAJUIIHOHHBIM
LIEHHOCTSM POCCUHCKOTO OOIIeCTBa, pacIIMpeHHE >KU3HEHHOIO OIbITa U OIbITa
JEATEIbHOCTH B IIPOLIECCE pealu3ali OCHOBHBIX HANPABICHUHW BOCIHUTATEIBHON
JESATENBbHOCTH, B TOM YUCJIE B YACTHU:

1. rpaxnaHckoro BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAAHCKOW TO3MIMHM OO0YyYaromerocss Kak AaKTUBHOTO
1 OTBETCTBEHHOTO YJIeHa POCCUKCKOTO OOIIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLHOHHBIX MpaB U 00s3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM AEATEIHbHOCTU IMPHU CO3AAHUU YUEOHBIX
MIPOEKTOB, PEHICHUH y4eOHBIX M MO3HABATEIbHBIX 3a]ay, BHIMOJIHEHUH OHOJIOTMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpPEAENATh COOCTBEHHYIO MO3UIUIO MO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHME YYUTHIBATb B CBOUX JCHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aUMOJICHCTBUSL JIIOIEH C pa3HBIMU YOKICHUSMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIbHBIM I10JIOKEHUEM,;

TOTOBHOCTh K COTPYIHHUYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHUS y4YEOHBIX,
[I03HABATENBHBIX M HUCCIEAOBATEIbCKUX 337a4, YBAKUTEIBHOTO OTHOUIEHUS K MHEHHIO
OTIOHEHTOB MPHU 00CYK/IEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOT0 COJIEP>KaHUS;

FOTOBHOCTh K T'YMAHUTApPHOU U BOJOHTEPCKON IEATEIbHOCTH;

2. NMAaTPUOTHYECKOr0 BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh POCCUICKON TPaKIAHCKONW HWICHTUYHOCTH, MaTPUOTH3MA,
YBaXXEHUSI K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH mepes PoauHOMN, ropaoctu 3a
CBOM Kpail, cBow PoauHy, CBOM S3bIK U KyJIbTYypY, HpPOLLJIOE M HACTOsIIEe
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K IPUPOJHOMY HACIEIUI0O W MaMITHUKAM MPHUPOBbI,
JTOCTH>XEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKIIAJ POCCUNMCKHMX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTHH, TIOHUMAaHUSI 3HAYEHUS OMOJOTUU B MO3HAHUHU 3aKOHOB TMPHUPOJIBI, B JKU3HH
YeJl0BeKa U COBPEMEHHOTO 0OIIeCTBa;

uaeiHass yOeKIEHHOCTh, TOTOBHOCTh K CiHyXeHH0 u 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3. JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoaa; c(popMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHNUS;

CIIOCOOHOCTh OLIEHMBATh CHTyallUI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,



OPHUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJI/Ia B TOCTPOCHHUE YCTOMYMBOTO OYAYIIET0; OTBETCTBEHHOE
OTHOIIEHUE K CBOMM POJAMTEIISAM, CO3/IaHUIO0 CEMbU HA OCHOBE

OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusAMu HapooB Poccuu;

4. 3CTeTMYeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAHHE HMOIIMOHAIBLHOTO BO3JCHCTBUSA KHBOW MPUPOJBI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE MPOSBIISITH
KauecTBa TBOPUYECKON JIMYHOCTH;

5. (u3uyeckoro BOCNUTAHUS, (POPMHUPOBAHUS  KYJBTYPbl 3/I0POBbSI U
IMOIMOHAJIBHOIO 0JIAr OOy YHsl:

MMOHMMAaHHWE W peaju3alis 370pOBOTO M 0e301MacHOro olpasza KU3HU (370pOBOE
MUTaHUE, COOJIOJIEHNE TUTMEHUYECKHX TMPaBWJI W HOPM, COATaHCHPOBAHHBIM PEXUM
3aHATUN U OTAbIXa, PETyJsipHas (pu3nyeckas aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (U3UYECKOMY U TCUXHYECKOMY
3JI0POBBIO;

MMOHMMAaHHE IEHHOCTH TPABWJI WHIWBUIYAJILHOTO W KOJUIEKTHBHOTO 0O€30TIaCHOTO
TIOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3I0POBHIO M KU3HU JIFOJICH;

OCO3HAaHWE TOCIEACTBUHA W HENMPHUATHS BPEIHBIX NPHUBBIYEK (YIOTpPEOICHUS
QJIKOT0JIsl, HAPKOTUKOB, KypeHHS);

6. TPYI0BOro BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOIIO0HE;

FOTOBHOCTh K AaKTUBHOW JIEATEIIBHOCTH TEXHOJOTMYECKOM W  COLMAIBHOMN
HaIMpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHPOBATh, IUIAHUPOBATb U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JESTEIbHOCTB;

UHTEpEC K pa3iuyHbiM cdepam mnpodecCHOHATbHOW JIeATENbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIA BHIOOP Oymyled mpodeccuu W pean30BBIBATh COOCTBEHHBIC
YKU3HEHHBIC [JIaHbI;

TOTOBHOCTb U CHOCOOHOCTH K 00pa3oBaHUIO U caMOOOpa30BaHUIO Ha MPOTHKEHUU
BCEH JKU3HU,

7. 3K0JOrM4ecKOro BOCIIUTAHUS:

9KOJIOTHYECKU 11eJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MUCTOUYHUKY >KM3HU Ha
3emJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  OKOJOTHMYECKOW  KyIbTypbl: MPUOOpETEHHE  OIbITa
TUTAHUPOBAHUS TIOCTYIKOB M OLIEHKH MX BO3MOXKHBIX MOCTEACTBUN JUISI OKpYXKarolien
CpeIbl;

OCO3HAaHME TJO00ANIBbHOTO XapakKTepa »SKOJOTHYEeCKUX IMpolieM U MyTed ux
pelIeHus;

CIOCOOHOCTh MCHOJB30BaTh MPUOOpETaeMble MPU U3YYEHUU OHOJOTUU 3HAHUS U
YMEHHUsSI TIPU PEIICHUH MPOOJIeM, CBA3AHHBIX C PallMOHAIBHBIM MPHUPOAONOIHE30BaHUEM
(coOmroienre mpaBwIl IOBEICHUS B IPUPOJIE, HAMIPABIEHHBIX HA COXpPAaHEHUE PAaBHOBECHS
B 9KOCHCTEMaX, OXpaHy BHUJIOB, IKOCHUCTEM, Ouochepsl);

AKTUBHOE HENpPUITHE ACUCTBUM, NPUHOCAIIMX BPEd OKPYKAIOMIEH NPUPOIHOU
cpele, yMEHHE TPOTHO3UPOBATh HEOIATOMPHUATHBIE HKOJOTMYECKUE TOCIEICTBUS
MpeANPUHIMAEMBIX IEHCTBUHN U MPEAOTBPAILATh UX;

HaJU4YMe PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHUECKOW KYJIbTYpHI,
OTIBITA JIEATEIBbHOCTH SKOJOTUUECKOU HANPABIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA UMU
B MO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBbHOM MPAKTUKE, TOTOBHOCTH K yYacCTHIO
B MPAKTUYECKOU IEATEIbHOCTH IKOJIOTMYECKOI HAPaBIEHHOCTH;



8. IeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKM M OOILIECTBEHHOW IPAKTHKH, OCHOBAHHOTO Ha JUAJIOTIE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KyJIbTYpHl KaK CpeicTBa
B3aUMO/JICHCTBUS MEXTy JIOAbMU U ITO3HAHUS MUDA;

MOHMMaHHE CcrneuupuKkun OHOJIOTMM KaK HayKd, OCO3HaHuiA €€ pojiu B
(OpMUpPOBAaHUM PAIMOHAIFHOTO HAYYHOTO  MBIIUICHUS,  CO3JaHUHM  LEJIOCTHOTO
MPECTAaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MTPHUPO/IbI, YEIOBEKA M OOIIECTBA,
B TIO3HAHUHM TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelmeHHuH TpoOiIeM COXpaHEHUs
MIPUPOJIHOTO PABHOBECHS;

yOEeKIEHHOCTh B 3HAUYUMOCTH OHOJIOTMM JJIS COBPEMEHHOM IMBWJIM3ALUU:
ofOecriedeHHss HOBOTO YpPOBHS pPa3BUTUS MEIUIMHBI, CO3JAHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX peniaTh pecypcHbIe MPOOJIeMbl Pa3BUTHS YEIIOBEYECTBA,
MOMCKa NyTed BbIXOJA M3 TIJIOOAIbHBIX JKOJOTUYECKHX MpoOjaeM M obecrneueHus
nepexosia K YCTOMYMBOMY pPa3BUTHIO, PAlMOHAIBHOMY MCIOJB30BAaHUIO TNPUPOIHBIX
pecypcoB U (popMHPOBAHUIO HOBBIX CTAHAAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B MOJIyYEHUH OMOJIOTUYECKUX 3HAHUU B LIENSAX MOBBIIICHUS
o0mield KyJnbTyphl, €CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIIMOHATBHOM  I'paMOTHOCTH  oOywarommxcs, (opMHUpyeMOH TIpH  H3Y4E€HUU
OMOJIOrUH;

MOHMMAaHHE CYHNIHOCTH METOJIOB TIO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIOJb30BaTh MOJy4aeMble 3HAHUS Ui aHAIM3a U OOBSICHEHUs
SBJIICHUM OKpPYKArOLIEro MHpa U MNPOUCXOJANIMX B HEM H3MEHEHUH, YMEHHE JeaTh
000CHOBAaHHbIE 3aKIIIOYEHUS HAa OCHOBE HAy4YHBIX ()AaKTOB M HUMEIOMIMXCS JaHHBIX C
LETIBIO MOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTBH CAaMOCTOSITENILHO UCIIOJIB30BATh OMOJIOTHUECKHE 3HAHUS ISl PELIeHHS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLlUsX;

OCO3HAaHUE IIEHHOCTM HAy4dyHOM [JEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIISATH
MIPOEKTHYIO U UCCIIEI0BATENIBCKYIO IEATEIbHOCTh NHIMBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CHOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY IOJIYY€HHIO HOBBIX 3HaHUU MO OMOJIOTHUU B COOTBETCTBHUU C KHU3HEHHBIMU
MOTPEOHOCTSAMH.

MeranpeaMeTHbBIE Pe3YIIbTaThI

MeranpeaqMeTHble  pe3ylbTaTbl OCBOEHHUS ydeOHOro mnpeamera «buosorus»
BKJIIOYAIOT:  3HaYMMble Ui (OPMHUPOBAHHUSA  MHPOBO33PEHHMS  OOyyaroIUXcs
MEXJIUCHMIIMHAPHBIE  (MEXIIpeIMETHbIe) OOIeHay4YHble IOHATHUSA, OTpaXkarolue
LIEJIOCTHOCTh HAYYHOW KapTUHBI MMpa U ClIEU(PUKY METOAOB IMO3HAHUS, HCIIOJIb3YEMbIX
B €CTECTBEHHbIX HayKaX (BEILECTBO, SHEPIHs, sBJIEHUE, IPOLIECC, CUCTEMA, HAY4HBIH
GdakT, MNPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BAHNUE,
HaOJro/IeHNe, U3MEpPEHHE, SKCIIEPUMEHT U JPYruX), YHUBEpCAJIbHbIE YUeOHbIE EHCTBUS

(mo3HaBaTenbHBIE, KOMMYHHUKAaTUBHbIE, PETYISTUBHBIE), obecrnieunBaroIue
¢dbopmupoBanre (GYHKIMOHATHHOW TPAMOTHOCTH M COLMAIbHOW  KOMIIETEHIIUU
oOyuarommxcs, CHOCOOHOCTh obyuaromuxcs UCII0JIb30BATh OCBOEHHbBIE

MEeXAUCUUIIITMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS U YHHUBEpCAIbHBIE y4eOHBIE
JICMCTBUS B IO3HABATEIBHON U COLMAIBHOMN MPAKTHUKE.

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruyeckue qeMcTBUA:

YMeTh HHTErPUPOBATH 3HAHMS U3 PA3HBIX Y4eOHBIX IPEAMETOB



CaMOCTOSATENIHO (DOPMYIHPOBATh M aKTyaIH3UpPOBATh MPOOIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

HCII0JIb30BATh [P OCBOEHUM 3HAHUI NMPUEMBI JJOTMYECKOIO MBIIIJIEHUS (aHAIU3a,
CUHTE3a, CpaBHEHMSI, Kinaccudukanmu, 0000IIeHHs), PACKPBIBATH CMBICIT OHOJIOTHYECKUX
MOHATUM (BBLACNATh WX XapaKTepHbIE IPU3HAKM, YCTAHABIMBATH CBSI3U C APYTUMU
MOHATHUSIMHU);

OTPEENATh LU ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThl ACATEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATHS [T OOBSICHEHUS (PAaKTOB U SIBICHUH KUBOU
MIPUPOJIbI;

CTPOUTH JIOTUYECKHE PacCYXJEHUs (MHAYKTUBHBIC, AETyKTUBHBIE, [0 aHAJIOTHUH),
BBISIBIISITh  3aKOHOMEPHOCTH M NPOTHBOpPEUMsS B PacCMAaTPUBAEMBIX  SIBJICHUSX,
(hopMyITupOoBaTh BHIBOJBI U 3aKIIOUECHHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBA JUIsl TPEACTABICHHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIECHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTUBOPEUHI
Pa3HOT0 POJa, BHISIBICHHBIX B Pa3IMUHBIX HHPOPMAILIMOHHBIX UCTOYHUKAX;

paszpabaTeiBaTh IUIaH pelIeHUs MpoOsieMbl C Yy4ETOM aHaidu3a HUMEIOIINXCS
MaTepHaJIbHBIX 1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OILIEHHBAaTh COOTBETCTBHUE pE3YJIbTATOB
LeJIsIM, OLIEHUBATh PUCKU MOCIEACTBHM JIeATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSIX PealbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEILIEHUH )KMU3HEHHBIX NTPOOIIeM.

Ba3oBble ucciaenoBarebCcKHe NeliCTBUA:

BIQ/IeTh HABBIKAMU Y4eOHO-HCCIENOBATEIbCKOW M IPOEKTHOW JIEATENbHOCTH,
HaBbIKAMM pa3pelieHus: npo0seM, CIoCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
IIOMCKY METOJOB DPEUICHWS NPAKTHUYECKHUX 3a]a4, NPUMEHEHHWIO pPa3JIM4YHBIX METOJOB
MIO3HAHUS;

HCII0JIb30BATh PA3JIUYHbIE BUIBI IEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSA, €r0
UHTEpHpEeTaly, NpeoOpa30BaHUIO U IPUMEHEHUIO B YUeOHBIX CUTYalUsIX, B TOM 4YHUCIIe
IIPU CO3/IaHUM YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

(dopMupoBaTh Hay4yHbI THUIl MBIIUICHUS, BJIAJAETh HAyYHOH TEPMUHOJIOIMEH,
KIIFOYEBBIMM ITOHATUSAMHU U METOIaMU;

CTaBUTb M  (GOpPMYIHUPOBATH COOCTBEHHbIE 3aJaud B  0Opa3oBaTeNbHOU
JESTEIIbHOCTH U KU3HEHHBIX CUTYALUAX;

BBISBIIATh IIPUYMHHO-CIICCTBEHHBIE CBSI3U U aKTYaJIM3UPOBAaTh 3aady, BbIABUIaTh
TUIIOTE3Y €€ pEIIeHUs], HAXOOUTh apryMEHTHI Ul JOKAa3aTeIbCTBA CBOUX YTBEPXKACHUN,
3a/1aBaTh IapaMeTpbl U KPUTEPUU PELICHMS;

aHAJIM3MPOBATh IOJIyYEHHBIE B XOJAE PELICHMS 3aJaud pe3yNbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsM, OLICHMBAaThb IPHOOPETEHHBIM  OIBIT;
OCYIIECTBIIATH LI€JICHANPABICHHBII MOMCK MEPEHOCca CPEACTB U CIIOCOO0B JeHCTBUS

B IIPO(ECCHOHATIBHYIO CPENY;

YMETb IEPEHOCHUTh 3HAHUSB MIO3HABATENIbHYIO " IIPAKTHYECKYIO

00J1aCTH KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE MJIEU, IPEJIaraTh OPUTMHAJIBHBIE TIOJIXO0/bl U PELICHHUS], CTABUTH
po0OIeMBbl M 3a/1auu, IOIYCKAIOIIUe aJlbTepPHATUBHBIEC PEILICHHUS.

Padora ¢ undopmanueii:

OpUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HH(POpMaMM (TEKCTe YueOHOTO



nocoOus, HAyYHO-TIOMYJSIPHOM JIUTEpaType, OMOIOTUYECKUX CIOBAPSIX M CIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBATh MHPOPMALIUIO PA3TUIHBIX
BUJIOB U (opM MpeacTaBiIeHHsS, KPUTUYECKH OICHMBATh €€ JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTD;

(bopMynHpOBaTh 3aPOCHl U MPUMEHSAThH Pa3InYHbIE METOMABI IIPU TOUCKE U 0TOOpe
OuroJIoTMUecKo HHPpOpMaLUU, HEOOXOAMMOM JIJIsl BBITIOJIHEHUSI YI€OHBIX 3a7a4;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHUS  MH(POPMAIUMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY AKTHUBHOTO HCIIOJIB30BAHMS PA3IUYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BHIOMPATh ONTHMAJIBHYIO (POpPMY MpencTaBlIeHUs] OMOJIOTHYECKOM
nHpopmanuu (cxeMbl, rpaduKu, TMarpaMMbl, TaOJIHIIbI, PUCYHKU U IPYTOe);

HCII0JIb30BaTh HAay4YHBIN A3BIK B KQUECTBE CPEACTBA MPHU padoTe ¢ OMOJIOrMYecKOn
nHpopmanuend: NPUMEHATh XUMUYECKUe, (U3MUEeCKne M MaTeMaTH4YeCKHe 3HAKU U
CUMBOJIBI, (popMyIbI, a00peBUATYpPY, HOMEHKJIATYPY, UCIOJIb30BaTh U MPeoOpa30BhIBAThH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIJISIIHOCTH;

BJIaJIETh HABbIKAMHU pACHO3HaBaHUS M 3alIUTHl MHQOpMAaIH, UHPOPMAIMOHHON
0€30MacCHOCTH JIUYHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHBIEC Y4eOHbIE 1eiiCTBUSA

OO0uenne:

OCYILIECTBIISITh KOMMYHHKAIIMM BO BCeX cdepax >KM3HU, aKTUBHO Yy4acTBOBAaTh B
Jasiore WM AUCKYCCHH IO CYIIECTBY 00CYX/1aeMoil TeMbl (yMEHHUE 3a/1aBaTh BOIPOCHI,
BBICKa3bIBATh CYXJEHUS OTHOCHUTEIHHO BBIMOJIHEHUS INpeajaraeMoi 3ajayu, YUUThIBaTh
MHTEPECHI ¥ COTJIACOBAHHOCTD MO3ULIUN APYrUX YUaCTHUKOB AUAJIOTA UM TUCKYCCUH);

pacmo3HaBaThb HeBepOadbHBIE CpeAcTBa  OOLIEHHWS, MOHMMATh 3HAYECHUE
COLIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHUTYyalUil, yMETh
cMsrdaTh KOHQIMKTBI U BECTH [IEPETOBOPHI;

BIIAJICTh PAa3IMYHBIMU CHocoOaMu OOIIEHHs] W B3aMMOJEUCTBUS, TMOHUMATh
HaMEpeHUs JPYTUX JIOZCH, MPOSBIATh YBaXUTEIbHOE OTHOILIEHHE K COOECeIHUKY U B
KOppeKTHOH (hopme GopMyIHpOBaTh CBOM BO3PAKEHNS,

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAHIHOM ¥ MHIMBUIYaTbHOU PabOThI
MIpHU pelIeHUH OMOJIOTHUYECKOM MpoO1eMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOICHCTBUS IPU pellieHnH yueOHOH 3a1aun;

BBIOMPATh TEMATHKY U METOJIbl COBMECTHBIX JEHCTBHI C yu€TOM OOIINX HHTEPECOB
Y BO3MOKHOCTEH KaXKJIOTO YIeHa KOJIEKTHUBA,

MIPUHUMATD eI COBMECTHOM JIESTEIbHOCTH, OPraHU30BbIBaTh M KOOPIAUHUPOBATH
JeUCTBUS 1O €€ MOCTUKEHHIO: COCTABIIATh TUIaH JEHCTBU, pacpeeNiaTh POJu ¢ y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAayeCTBO CBOETO BKJIaJa U Ka)XJOTO YYaCTHUKAa KOMaHAbI B OOLIMil
pe3yiabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

mpeniaraTb  HOBBIE IPOEKTHI, OLIEHMBATh HJEHM C TO3UIUM  HOBM3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBEACHUE B Pa3IMYHbIX CUTYaLMsIX,
MPOSIBIATH TBOPUYECTBO U BOOOpakeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIe AeiiCTBUSA

Camoopranmn3anus:

UCIOJb30BaTh OMONOTUYECKHE 3HAHUS ISl BBISBICHHS MPOOJIEM M UX pelIeHHUs B
KU3HEHHBIX M YYEOHBIX CUTYaIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBbIE YCTAHOBKH B



CBOUX JIEUCTBUAX M NOCTYIKaX 10 OTHOLIECHUIO K KMBOW IPUPOJE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOIIHKX;

CaMOCTOSITEJIBHO ~ OCYILECTBJIATh  [TO3HABATEIIBHYIO  JICATEIIBHOCTb,  BBISBIIATH
npoOieMbl, CTaBUTh U (HOPMYIUpOBATh COOCTBEHHBIC 3aJadyd B 0Opa30BATEILHOM
NESITEIbHOCTH U KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIBHO COCTaBJISATh IUIAH pEIICHUs MpOoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPENNOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO IMIMPOKOW 3PYIUIUU B PA3HBIX
o0nacTsX 3HAHUM, NOCTOSHHO TOBBIIIATH CBOM OOpa30BaTENbHBIA M KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OILIEHKY HOBBIM CHUTYalUsiIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;

BJIaZIETh HAaBBIKAMH II03HABATENBHOW pe(dIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUM M MBICIUTEIBHBIX IMPOILECCOB, UX PE3YJbTaTOB U OCHOBAHWH, MCIOJIb30BaTh
npuéMbI peiekcuu A OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATh PEIICHUS M0 UX CHUYKEHUIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEITEIbHOCTH.

IIpunsiTue cedst M APyrux:

IIPUHUMATh ce0s, IOHUMas CBOM HEAOCTATKH U IOCTOMHCTBA;

IIPUHMMAaTh MOTHUBBI W apryMEHTBl JPYIMX TIIPH AaHAIU3€ pe3yJbTaToB
NeATeNbHOCTH; IPU3HABATH CBOE MPABO U MPABO JPYrUX Ha OIINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJIOBEKa.

IIpeaMeTHEIC PE3YIbTATHI

[IpenmetHbie pe3ynbTaThl 0cBoeHUs nporpaMMel COO no Ouonoruu Ha 6a3oBoM
YPOBHE BKJIIOYAIOT creuududeckue st ydyeOHoro mnpenmera «buonorus» HaydHble
3HaHUS, YMEHHUA U  CIOCOObl  JAEHCTBHM 110  OCBOGHHIO, HHTEPHIPETALUU U
peoOpa3oBaHUI0 3HAHMM, BUABI JEATEIBHOCTH II0 IOJYYEHUIO HOBOIO 3HAHMUS U
NPUMEHEHUIO 3HAaHWM B Pa3IMYHBIX Y4YeOHBIX CHTyallUsX, a TaKKe B pealIbHbIX
KU3HEHHBIX CHUTyallUsX, CBs3aHHBIX ¢ Ouojorueidl. B mnporpamme mnpeamMeTrHble
pe3yiabTaThl PEICTABICHBI 10 T0/1aM 00y4eHUs.

[IpenmetHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buosorus» B 10
KJIacce JIOJDKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUH O MECTe W pPOJIM OUOJIOTUM B CUCTEME HAy4yHOTO
3HAaHUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOH €CTECTBEHHO-HAayYHOU
KapTUHbl MHpa W HAy4HOT'O MHPOBO33pEHHUS, O BKJIAJE POCCUHCKUX M 3apyOeKHBIX
y4€HbIX- OMOJIOTOB B  pa3BUTHE OHOJOTMM,  (QYHKIMOHAJIBHOW  I'PaMOTHOCTH
YeJI0BEKa Ul PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OMOJIOTMYECKHX TEPMHHOB M MOHSTUM: JKU3HB,
KJIeTKa, OpraHu3M, Merabosn3M (0OMEH BELIECTB M MpEeBpalleHne YHEPIun), FTOMeocTas
(camoperynsnus), ypoBHEBas OpraHU3alUsl >KUBBIX CHCTEM, CaMOBOCIPOM3BE/ICHHE
(penpoaykuus), HaCIAEICTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;



yMEHUE H3Jlarath  OWOJIOTMYECKHME Teopuu  (KIETOYHAas, XPOMOCOMHas,
MYTallMOHHAs, LIEHTpaJIbHas 10rMa MOJIEKYJISIpHOUM Ouosiorun), 3akonsl (I'. Mennens, T.
Moprana, H.M. BaBmioBa) u ydeHus (0 IEHTpax MHOTOOOpa3Hs W MPOHCXONKICHUS
KynbTypHbIX pacteHuid H.M.  BaBwmiioBa), onpenensite TpaHUllbl UX MPUMEHUMOCTU K
YKUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAy4YHOI'O II03HAaHUS B OMOJIOrvM: HaOIIOAECHUE
U OIMCAaHUE MUBBIX CHUCTEM, IPOLIECCOB M SBJICHHUM, OpraHu3alMs U IPOBEACHUE
OMOJIOTHYECKOIO D3KCIIEPUMEHTA, BBIJIBUKEHHE TUIIOTE3bl, BBIIBICHUE 3aBUCUMOCTHU
MEXAY HCCIEIyeMbIMHU BEIMYMHAMHU, OOBSCHEHUE IIOJYYEHHBIX PpE3YJbTAaTOB,
WCII0JIb30BAHHBIX HAaYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JEJaThb BBIBOJABI Ha
OCHOBAHUU MOJY4YEHHbBIX PE3YJIbTATOB;

YMEHHE BBIJICNIATh CYIIECTBEHHbIE NPU3HAKKM BHUPYCOB, KJIETOK MPOKApUOT U
9yKapuoT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHM3MOB, OCOOEHHOCTH IMPOIIECCOB:
oOMeEHa BEeIeCTB U MPEBPALIEHHS SHEPTUU B KIIeTKe, (POTOCHHTE3a, TNIACTUYECKOTO U
SHEPreTHYECKOTo oOMeHa, XEMOCHHTE3a, MHUTO3a, ME03a, OTUI0OTBOPEHUS,
Pa3MHOKEHHMSI, UHAUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

YMEHHME MPUMEHSTh NOJy4eHHbIE 3HaHUS M OOBACHEHUS OHOJIOTUYECKUX
MIPOLIECCOB U SIBJICHUM, JIJIs1 IPUHATUS MIPAKTUUYECKUX PEIIEHUH B MOBCEAHEBHON KHU3HU C
1enblo o0ecrieueHus: 6e30MacHOCTH CBOETr0 3JI0POBbS U 310POBbsI OKPYKAIOIIUX JIIOJIEH,
coONIOIGHUS HOPM TPaMOTHOTO TIOBEINEHHS B OKpY)KaloIleld NpUPOTHON cpene,
MMOHMMaHHe HEOOXOIUMOCTH HCIOJIb30BaHUS JOCTH)KEHHH COBPEMEHHOH OHOoIoTHM U
OMOTEXHOJOT U I pallHOHAIBHOTO MPUPOI0TIONH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHble FeHEeTUUECKUe 3a/laud Ha MOHO- M JUTHOpUAHOE
CKpEIllMBaHME, CIIETVIEHHOE HAaclleJOBaHHe, COCTaBISATh CXEMbl MOHOTHOPUIHOIO
CKpELIMBAaHUS ISl IPEICKa3aHUsl HACIIEJOBAHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIOJHATH 1a00PaTOPHBIC M MPAKTHYECKUE PabOThI, COOIIOAATH MpaBUIa
pu paboTe ¢ y4eOHBIM H JTaO0paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKHM  OLEHUBAaTh W  HUHTEPIPETHPOBaTh  MHGOPMAIIHIO
OMOJIOTMYECKOTO COJIEp)KaHusl, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HMCTOYHUKOB (CpelicTBa MacCcOBOM HMHGpOpMAIUK, HAY4YHO-MOMYJISIpHBIE MaTepuabl),
THUYECKHUE  AaCMEKThl COBPEMEHHBIX HCCIENOBaHMM B  OMOJOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHHUs, 0000mIas
OMOJIOTHYECKYI0 HMH(OPMALIUIO U3 HECKOJBKUX HMCTOYHHUKOB, I'PaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapar OHOJIOTHH.

[TpeameTHbIC PE3yJIbTaThI OCBOCHUS y4eOHOTO npeaMeTa
«buonorusi» B 11 Kiaacce T0KHBI OTPAXKATh:

YMeTh HHTErpUPOBATH 3HAHHUS U3 PA3HBIX YUEOHBIX MPEIMETOB

cOPMUPOBAHHOCTh 3HAHHH O MECTE W POJIM OWOJOTMH B CHUCTEME HAy4HOI'O
3HAHWS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTHHBI MHUpa W HAyYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHHCKHX W 3apyOEKHBIX
y4€HBIX - OMOJIOTOB B  pa3BUTHE OWOJOTMH,  (DYHKIMOHAIBLHOW  TI'PaMOTHOCTH
YeNIoBeKa IS PEIICHUS )KU3HCHHBIX 3a]1a4;

YMEHHUE PacCKphIBaTh COJCpKaHUE OHOJOTMYECKMX TEPMHUHOB W TIOHSITHW: BHJI,
MOMyJAUS, TeHO(QOHI, OSBOJIIONMUS, JBWKYyIUE CuUibl  ((akTopel)  3BOJOINH,
MPHUCIIOCOOJICHHOCTh ~ OPraHW3MOB, BUJI000pa30BaHHME, AKOJOTHYECKHE  (aKTOPHI,
AKOCHUCTEMA, TMPOIYICHThI, KOHCYMEHTBI, PEIYIICHTBI, ICH MUTAHUS, DKOJOTHUYECKAsI
nupamuia, ouoreoreHos, onocdepa;

yMEHHUE M3Jlarath OWOJOTHYECKHe Teopuu (dBoroiMoHHas teopust Y. JlapBuHa,
CHUHTETUYECKAs TEOpHUs DSBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOIbIIIIEBOTO



cxoactea K.M. bapa, uepenoBaHus IIaBHBIX HamlpaBiieHUN M myrteil sBomronuu A.H.
CeBeprioBa, yuenuss o Owochepe B.M. BepHaackoro), ompenensrth TpaHUIBI HX
MIPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHUE BJIaJIeTh METOJaMH HAy4YHOTO TIO3HAaHHs B OMOJIOTHH: HaONIOIEHHE
U OINHCAaHUE >XUBBIX CHCTEM, IPOIECCOB M SBICHHM, OpraHW3alusi W IPOBEIACHUC
OMOJIOTUYECKOTO 3KCIICPUMEHTA, BBIIBIKCHHE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTHU
MEXIy HCCICIyeMBbIMH BEIUYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PpE3YyJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MMOHSATHH, TEOPUH M 3aKOHOB, YMEHHE JENaTh BBIBOJBI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBIJCIISATH CYNISCTBEHHBIC TPU3HAKU CTPOCHHS OMOJIOTUYECKUX 0OBEKTOB:
BUJIOB, TOMYJSIMHA, TPOIYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTrCOICHO30B U
HKOCHUCTEM, OCOOCHHOCTH IPOIECCOB: HACIEJACTBEHHONH W3MEHUYMBOCTH, €CTECTBEHHOTO
0oTOOpa, BUI000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JEUCTBUS IKOJIOTHIECKUX
(GakTOpOB Ha OpraHU3MBbI, MEPEHOCa BEUIECTB M IOTOKA JHEPTrHM B HKOCHCTEMAX,
AHTPOTIOTEHHBIX W3MEHEHHI B YKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U
OMOTEOXMMHUYECKUX IIUKIOB B Orocdepe;

YMECHHE TPUMCHSITH TOJNYJYCHHBIC 3HAHUS JUISI OOBSCHEHUS OHOJOTHYCCKHX
MIPOIIECCOB U SABJICHUM, JIUIS IPUHATHS MTPAKTUICCKUX PEIICHUH B IIOBCEHEBHOMW KU3HU C
1eNbI0 00ecTieueHnst 0€30MMacCHOCTH CBOETO 3/I0POBbSI U 37I0POBbsSI OKPYXKAFOIIUX JTFO/IEH,
COONIIOJICHHST HOPM TPAMOTHOTO TIOBEACHUS B OKPYXKAWOIIEH MPHUPOTHON cpene,
MOHUMaHUe HeOOXOJAMMOCTH WCIOJIB30BAHUS JTOCTIKEHU COBPEMEHHON OMOJIOTHU ISt
PaMoOHATFHOTO IPUPOOTIOIB30BAHNS;

YMEHHUE pelIaTh 3JeMEHTapHbIe OWOJIOTUYECKHE 33aJadyH, COCTABIATH CXEMBI
MepeHoca BEIIeCTB U SHEPTHH B SKOCUCTEMaXx (1IeTIH MUTaHMUs);

YMEHUE BBIOJHATH J1a00PaTOPHBIC U MPAKTHYECKUE PabOThI, COOIOAATh MpaBUIa
pu paboTe ¢ y4eOHBIM B Ta00paTOPHBIM 000PYIOBAHUEM;

YyMEHHME KPUTHYECKM OLEHUBATh W  HMHTEPIPETHUPOBATH  HUH(YOPMAIIHIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HWCTOYHUKOB (CpeICTBa MacCOBOM WH(OpMAIMK, HAYYHO-TIONMYJISAPHBIE MAaTepUaIbl),
paccMmarpuBath TiI00adbHbIE SKOJOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HULIUIO;

YMEHHE CO3/[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS, 0000IIast
OMOJIOTMYECKYI0 HMH(OPMALIUIO U3 HECKOJBKUX HMCTOYHHUKOB, I'PaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapar OUOJIOTHH.

3. Conep:xanue yuebnoro npeamera «buoaorns» (FA30BbI YPOBEHbD)

10 kamace

Tema 1. Buosiorusi kKak Hayka

buonorus xak Hayka. CBsi3b OHOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU Haykamu, puiocodueid, 3TUKOH, SCTEeTUKONW U mpaBoM. Poib
Oouonoru B (GOPMUPOBAHWU COBPEMEHHON HayyHOW KapTuHbl Mmwupa. Cucrema
OMOJIOTUYECKHUX HAYK.

MeTtonpl MO3HAHUS >KUBOW MpUPOABl (HAOMIONEHUE, JKCIEPUMEHT, OIHCAaHUE,
H3MepeHue, KiaccuuKkanus, MoAeTUPOBAHUE, CTATUCTHYECKas 00pab0TKa TaHHbBIX).

Hemoncmpayuu:

Ilopmpemui: Y. lapsun, I'. Mennens, H.K. Konbnos, [x. Yorcon n @. Kpuk.

Tabauyst u cxemwvl: «MeTOIbI TO3HAHUS JKUBOW TPUPOIBD».

Jlabopamopusie u npakmuueckue padomol:

[TpakTuueckas padorta Ne 1. «Vcnonb30BaHue Pa3TUYHBIX METOJIOB MPU U3yUYECHUH
OMOJIOTHYECKHX 0OBEKTOBY.



Tema 2. 7KuBble cucTeMbl U X OPraHU3aNus

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. Oraudme
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.

CpoiicTBa OuocHcTeM M UX pa3HOOOpa3we. YPOBHU OpraHu3alld OHOCHCTEM:
MOJIEKYJISIPHBINA, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MOIMYJSIHUOHHO-BUIOBOM,
HKOCHCTEMHBIH (OMOTe0IEeHOTUYECKHIA), OMOCHEPHBIA.

Jemoncmpayuu:

Tabauywt u cxemvl: «OCHOBHBIE TIPU3HAKHU KU3HW», «YPOBHH OpPTaHHU3AINH KHUBOU
MIPUPOJIBI».

Obopyoosanue: moaenb momnekyibl JTHK.

Tema 3. XuMn4yeckuii coCTaB U CTPOEHHE KJIETKH

XUMUYECKUN COCTaB  KIETKM. XUMHYECKHME DJIEMEHTBI: MaKpOXJIEMEHTHI,
MHKpPO3JIeMeHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

DYHKIIMU BOJIbI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lognepkaHue 0oCMOTHYECKOTO
OanaHca.

benku. CocraB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zamenuMble W 3aMEHHMbIE AMUHOKHCIOTBI. AMHUHOKHCIOTHBI COCTaB. YPOBHHU
CTPYKTYpBI OETKOBOM MOJIEKYNbI (II€pBUYHAS, BTOPUYHAS, TPETHUYHAS M YCTBEPTHUHAS
CTpYKTypa). XUMHUYECKUE CBOMCTBa OenkoB. buonornueckue ¢pyHKuuu OENKoB.

®epMeHThl — OuoJorudeckue kartanuzatopbl. CTpoeHue ¢GepMeHTa: aKTHBHBIN
LeHTp, cyOcTpatHas cnenudpuuHocts. Kopepmentsl. Buramunbl. OTianuus ¢pepMeHTOB
OT HEOPTaHMYECKUX KaTaJIn3aTOPOB.

VYrneBoapl: MOHOcaxapubl (TJIIOKO3a, pub03a U J1e30KcHpuO03a), Aucaxapuabl
(caxapo3a, 1aKT03a) U Mojaucaxapuapl (Kpaxmal, TIUKOTeH, IeUi0NI03a). bruonornueckue
(YHKIIUA YTIIEBOJIOB.

Jlunuer: Tpurauepuabl, Gochomumuabl, cTepouibl. I uapodgribHO-TUAPOHOOHBIE
cBoiicTBa. buonornueckue ¢ynkumm nunumoB. CpaBHEHHE YIIEBOJOB, OCIKOB H
JIMITAJIOB KAK UCTOYHUKOB SHEPIUH.

Hyxkneunossie kucnotsl: [JHK u PHK. Hykneotunbsr — MOHOMEPBI HYKJIEMHOBBIX
kuciotT. Crpoenne u Gynkuuu JJHK. Crpoenne n ¢pynkuumun PHK. Buasr PHK. ATO:
CTpOoeHHUE U (PYHKIUH.

[uronorus — Hayka o kierke. Knerounas Teopust — mpuMep B3auMOACUCTBUS UIEH
1 (hakTOB B HAYYHOM IMO3HAHUU. MeTO/Ibl U3yUEeHHUSI KIETKH.

Krnerka kak nemnoctHas skuBas cucrema. OOmIuMe MpU3HAKW KIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekynbl JIHK kak renernueckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KJIETOK: SykapuoTHUecKas W mpokapuoTuueckas. OcoOEHHOCTH CTPOCHHS
npokapuoTHueckoi kineTku. Knetounas crenka Oakrtepuil. CTpoeHHE 3yKapUOTHYECKOU
kieTkd. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, JKUBOTHOU U TPUOHON KIIETKHU.

[loBepxXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKa, TJIMKOKAIUKC,
ux pynkuuu. [lnasmaruueckas memOpaHna, e€ cBoiicTBa U QpyHKuuu. LluTtonnaszma u eé
opranounpl. OnHomemOpannble opraHougsl kiuetku: OIIC, ammapar [onbmkw,
nu3ocoMbl.  [lomyaBTOHOMHBIE — OpPraHoOMAbl  KIETKH: MHUTOXOHJPHH,  IJIACTUIBI.
[IpoucxoxxaeHre MUTOXOHIpUA U TuiacTuA. Buasl mnactua. HemeMOpaHHbIe OpraHOU bl
KJIETKU: PHUOOCOMBI, KJIETOUHBIM LEHTpP, HEHTPUOJNIM, PECHUYKH, XIyTHKH. DyHKIUU
OpraHouOB KJIETKU. BKitoueHus.

SAnpo — perynasTopHblii 1eHTp kieTku. CTpoeHue sapa: saepHas 000JOuKa,
KapuoIlJa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BELIECTB B KIETKE.

Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [[x.



Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Juacpammor: «PacnpeneneHne XMuMUYECKUX IEMEHTOB B HEXKUBOW ITPUPOJIEN,

«PacripeieneHne XUMHUYECKUX 3JIEMEHTOB B JKMBOUW IIPUPOJIEN.

Tabnuyel u cxemvr: «llepuonnyeckas rabnumna XUMHUYECKUX 3JIEMEHTOBY,
«CtpoeHue MoJeKynbl BOJbD», «buocmnres Oenka», «CTpoeHHE MOJIEKYJBbl OenKa,
«Crtpoenne pepmentay, «Hyknennobie kuciothl. JJHK», «Ctpoenue monekynsr ATDy,
«CTpoeHHe SYKapUOTHYECKON KIeTKW», «CTpoeHue >KMBOTHOM KiIeTKu», «CTpoeHue
pacTuTenbHON KIETKH», «CTpPOCHHE MNPOKAPUOTHYECKON KiIeTKu», «CTpoeHue siapa
KJICTKHNY, « YTICBOABDY, «JIUIMHIRD.

ObopyoosaHue:  CBETOBOM  MHUKPOCKON, OOOpYAOBaHUE Ui  HPOBEACHUS
HaOIIO/ICHUH, N3MEPECHHM, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIILHBIX, KUBOTHBIX
1 GaKTepuanbHBIX KIETOK.

Jlabopamopnvie u npakmuyeckue padomol:

JlabopaTtopnast padota Ne 1. «M3yueHne KaTaIUTUUECKOW aKTUBHOCTH (DEPMEHTOB
(Ha MpUMepe aMHIIa3bl UITH KaTajasbl)y.

JlabopaTtopnast pabota Ne 2. «M3ydyeHue cTpoeHus KJIETOK PaCTEHUH, )KUBOTHBIX U
OakTepuil o1 MUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax u uX OMUCAHHUE.

Tema 4. /KuzHeaesiTeJIbHOCTb KJIETKH

OOMeH BelecTB, WM MeTaboaM3M. AcCCUMWISLIMS (TUIacTHYECKUd OOMeH) u
TUCCUMMIIALMSA  (PHEpreTuuyeckuidi oOMEeH) — JBE CTOPOHBI €IUHOrOo IMpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BELIECTB W DSHEPTUM B TOHHMMAaHUU
MeTaboan3ma.

Tumnber oOMena BemiecTB: aBTOTPOodHBIN U TeTepoTpodHbi. Pons depMeHTOB B
oOMeHe BEIIeCTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dotocunre3. CetoBasi U TeMHOBas (a3wl doTtocuHTe3a. Peaknuu doTocuHTE3A.
DddextuBHOCTL (hoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a JUIS )KU3HU Ha 3emie. Brnusaue
yCcIOBUM cpelbl Ha (OTOCHHTE3 U CHOCOOBI TMOBBIIMIEHHUS €ro MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PACTCHUN.

XeMOCHHTEe3. XEeMOCHHTE3UPYIONINEe OaKTeprH. 3HAUCHHE XEMOCHUHTE3a IS )KU3HU
Ha 3emJe.

DHepretudyeckuii oOMeH B KieTke. PacmiernieHue BelIECTB, BbIJCICHUE U
aKKyMyJIUPOBaHHE SHEPrUM B KJETKe. OTallbl JHEpreTuueckoro obOmeHa. [mmkomus.
bpoxenune wu ero Buabsl. KucimopogHoe OKUCIEHHE, WM KIETOYHOE JbIXaHHE.
OxucnurensHoe hochoprrpoBanue. IHPEKTUBHOCTD IHEPTETUUSCKOTO 0OMEHa.

Peakun matpuunoro cunrtesa. I'eHermueckas mHpopmarms u JJHK. Peanuzarus
reHeTuYecKoi wuHpopManuu B KieTke. [ eHeTHYecKuid KOJ U €ero CBOICTBa.
Tpanckpunuuss — marpuunbiii cuate3 PHK. Tpancnsmus — OuocunTte3 Oenka. DTambl
Tpancnsauuu. Konuposanue amuHokucinot. Ponb pubocoM B GMocuHTE3e Oenka.

Heknetounsie ¢opmbl xu3Hu — BUpychl. Hctopus oTkpsitusi BupycoB ([.U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U KM3HEHHOTO IMKJIa BUpycoB. bakrepuodaru.
bone3nn pacreHuii, JKMBOTHBIX W 4YEJIIOBEKAa, BbI3bIBa€Mble BHUpycamu. Bupyc
ummyHoiepunurta yenoseka (BUY) — Bo3Oynutens CIIMa. OGpaTHas TpaHCKpUIILIMSL,
peBeprasa u unTerpasa. [Ipodunaktiuka pacrnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

Hemoncmpayuu:

Ilopmpemuwi: H.K. Konsnos, /I.11. UBanosckuii, K.A. Tumnpsses.

Tabnuywl u cxemol: «Tunbsl muTaHus, «MeTab0oIU3IMY, «MUTOXOHIPUSY,
«OHepreTuueckuit  obMen», «Xmoporuacty, «®DoTtocunted», «Ctpoenue JIHK»,
«Ctpoenne u (GYHKIHOHHpPOBaHHE TeHa», «CuHTe3 Oenka», «[eHeTHUeCcKUd KOOy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xku3HeHHbIM wnuka Bupyca CIIW/a,
6akrepuodaray, «Permmkanus JTHK».

Obopydosanue: monenu-ammukanuu «Y asoeane JIHK  wu  Tpanckpumnusy,



«buocunTes 6enka», «CTpoeHHe KIETKW», MOAeTh cTpykTypsl JTHK.

Tema 5. Pa3MHOeHNe U MHAMBUIYAJIbHOE PAa3BUTHE OPraHU3MOB

Knerounslil MK, WK )KU3HEHHBIA LUK KieTkd. MHTepdasza u muro3. Ilpoueccsl,
nportekaromue B uHTepdasze. Permnmkamms — peakuuss marpuuHoro cuHreza JIHK.
Crpoenne xpoMocoM. XpOMOCOMHBIM HA0Op — KapUOTHM. JIUTUTOMAHBIN U TarIouHBINA
XpOMOCOMHBIE Ha0Opbl. XpoMarunbl. [luToorMueckre OCHOBBI PA3MHOXKEHHUS U
WHIMBUIYyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne xietku — muto3. Ctaguu muto3a. [Iporieccsl, mpoucxXoasdiine Ha pa3HbIX
cTagusIX MUTO3a. Brosorudyeckuii CMBICI MATO3A.

[Iporpammupyemasi THOEIH KIETKH — aromnTo3.

@opMbl pa3sMHOKEHHUSI OpPraHU3MOB: Oecrojioe U mojioBoe. Buasl Oecrosoro
Pa3MHOXKEHHS:  JIeJIeHHE  HaJBO€, TIOYKOBAaHHE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHUPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHHUE [T CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €T0 OTIIMYHUS OT OECTOI0rO0.

Meito3. Cramuum wmeiio3za. Ilpomeccsl, npoucxondiue Ha CTaaAuiax Meiosa.
[ToBenenne xpomocoM B menose. KpoccuHrosep. buomorndyeckuii cMbICI UM 3HAYEHUE
Meno3a.

l'ameTorene3 — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Yy JKMBOTHBIX. [loyoBBIE
JKeJe3bl: CEMEHHHKU W sudHuKH. OOpa3oBaHWE M Pa3BUTHE TOJOBBIX KIETOK — TraMeT
(cmepmato3ona, SHMIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOCHHOCTH CTPOCHHS
AUIEKIIETOK U criepMaro3onaoB. OmnoaorBopenue. [lapTreHorenes.

NHnuBunyanbHOE  pas3BUTHE (oHTOTEHE3). OMOpHOHaANbHOE  pa3BUTHE
(ambOpuorene3). Ortambl SMOPHOHAIIBHOTO PA3BUTHUS Y TIO3BOHOYHBIX IKHUBOTHBIX:
npobneHue, racTpyisinus, opraHorenes. IloctamOpuoHanbHOEe paszButhe. THIBI
MMOCTAMOPHOHATILHOTO Pa3BHUTHS: MPSAMOE, HEMpsMoe (TMYMHOYHOE). BiausiHue cpenpl Ha
pa3BHUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOACTBA.

Poct u pazButue pactenuii. OHTOreHE3 IIBETKOBOT'O PACTEHHS: CTPOECHUE CEMEHH,
CTaJNH Pa3BUTHSL.

Jemoncmpayuu:

Tabauyvr  u  cxemwvr: «DOpPMBI  Pa3MHOXKEHHUS  OPraHM3MOBY»,  «JIBoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTE€HUI», «BereraTuBHOE pa3MHOXEHUE PaCTECHUI»,
«[lenenune knetku OGaxkTepuit»y, «CTpoeHue MOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBIY,
«Knerounsrii mukin», «Pemmukanua JJHK», «Muto3», «Mehos», «lIpsiMoe u Henpsmoe
pazBuTue», «l'ameroreHe3 y MIICEKONMUTAKOUIMX U 4YeloBeKa», «OCHOBHBIE CTaIuU
OHTOTEHE3a».

Obopyodosanue: MHUKPOCKOIL, MHKpOIIpenaparsl «CnepmaTo30uabl
MJICKONIUTAIOIIETO», <« SlileKneTka MiekonuTaronero», «KapuokmHes B KJIETKax
KOpEeUIKa JIyKa», MarHuTHas MoJeib-aniuinkauus «Jlenenune knetkw», moznens JIHK,
MoJenb MeTa(azHO XPOMOCOMBI.

Jlabopamopusie u npaxmuueckue padomol:

JlaboparopHas pabota Ne 3. «Habmronenne MuTo3a B KIETKaX KOHYMKA KOPEIIKA
JlyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHas paboTta Ne 4. «/3yueHue CTpOEHHs MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPraHNU3MOB

[Ipeamer m 3amgaum reHetuku. Mctopus pa3BuTusi reHeTUKH. Poib mMTONOTMU U
SMOpHUOJIOTUH B CTAaHOBJICHUU T€HETUKU. BKian poccuilckux U 3apyOekHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToapl TEeHETUKH (THOPUIOIOTUYECKUH, HUTOTeHEeTHYECKHUH,
MOJIEKYJISIpHO-TeHeTH4Yeckrii). (OCHOBHBIE T'€HETUYECKHEe TOHATHUS. | eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpelMBaHU.



3aKOHOMEPHOCTU HACJENOBaHUS IPU3HAKOB, YCTaHOBIEHHble [. MeHnaenem.
MoHoruOpuaHoe CKpeluuBaHue. 3aKOH eIUHO-00pa3usi TMOPUIOB MEPBOTO MOKOJICHHSL.
[IpaBuno nomMuHHpOBaHMsI. 3aKOH pacIlEIUIEHHs PU3HAKOB. ['Mnore3a 4uCTOTHI ramer.
[TonHOE M HENMOIHOE JOMUHUPOBAHMUE.

JuruOpunHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHMUSA TPH3HAKOB.
[uToreHernueckue  OCHOBBI  JUTMOPUIHOTO  CKpeUIMBaHUSA.  AHaIU3UpYIOLIEee
ckpeuiuBanue. lcnonp30BaHWE AHAIM3UPYIOLIErO CKPEIIMBAHUS Ul OINPEICIICHUS
TeHOTHITa 0COOH.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HacJeA0BaHuIo reHoB. HapyllleHne cleruieHns TeHOB B pe3ysbTaTe KPOCCHHIOBEpA.

XPpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTnYeCKne KapThl.

I'eneruka mnosa. XpoOMOCOMHOE ONpPEACIICHHE I0jJa. AYTOCOMBI M TIOJIOBBIE
XpoMOCOMBI. ['oMOramMeTHbIE€ U rereporaMeTHble oprann3msel. HacnenoBanue mpu3HaKos,
CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHibl N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HacjeACcTBeHHas. Poib
Cpelbl B HEHACJIEJICTBEHHOM M3MEHUYMBOCTU. XapaKTEPUCTHKA MOIAUPUKATUOHHON
W3MEHYMBOCTH. BapuanuoHHBIA psii W BapuanuoHHas Kpuas. Hopma peakuumn
npu3Haka. KonruecTBeHHbIE U KaUeCTBEHHBIE MMPU3HAKU U MX HOpMa peakuuu. CBoicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnenctBennasi, wuiaum  reHoTUNUYecKas, U3MeHYMBOCTh. KomOuHaTHUBHas
M3MEHUYMBOCTb. Mei03 U MOJIOBOM MpOLEecC — OCHOBa KOMOMHATUBHON HM3MEHYMBOCTH.
MyranuonHass u3MeH4YuBOCTh. Kilaccudukanus MyTauuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbele. Yacrota u mpuuumHbl MyTanuil. MytarenHnsle  ¢akTopbl.  3aKOH
FOMOJIOTUYECKHUX PAIOB B HacliencTBeHHOM n3menunBocty H.W. BaBunosa.

BresaepHas HacIE€ICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka yenoBeka. Kapnorun yenoBeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA!
TeHEaJIOTHYECKUN, OJU3HEIOBBIN, MUTOTCHETHYCCKI, OMOXUMHYECKHI, MOJICKYJISIPHO-
TE€HETUYECKHU . CoBpeMeHHOE omnpeneaeHue TEeHOTHIA: MTOJTHOT€HOMHO€E
CEKBCHHpPOBAHHE, TEHOTUIIUPOBAHME, B TOM uucie ¢ mnomombto [II[P-ananu3a.
HacnenctBennsie 3a00sieBaHNs YeOBEKa: TeHHbIE 00JIe3HU, O0JIE3HU C HACIIECTBEHHOU
MIPEIPacIoOKEHHOCThIO, XpOMOCOMHbIe Oojne3Hu. ComaTHuecKue W T'eHepaTUBHBIC
myrauuu. CTBOJIOBbIe KIeTKU. [IpuHIunbl 310poBOoro obpas3a >KWM3HH, AMATHOCTUKH,
NpoQUIAKTUKM M JICYEHHUS  TEHEeTHYeCKux  Ooje3Hed. MenuKo-reHeTHUYEeCcKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIULMHCKON N€HETUKU B MPEAOTBPALICHUU U JICYCHUHU
reHeTUYECKUX 3a00JIeBaHH YelloBeKa.

Hemoncmpauuu:

Ilopmpemur: I'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepukos, H.B.
Tumodees-Pecosckuii, H.I. BaBuios.

Tabnuysr u cxemvl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €r0 IUTOrCHETHYECKas
OCHOBa», «3aKOH pACIIEIJICHUS U €ro LUTOTCHETHYECKas: OCHOBA», «3aKOH YHCTOTHI
ramer», «/lurubpuanoe ckpemmBaHue», «LlUTororMUYeckue OCHOBBI JAUTHOPUIHOTO
CKpEIUBAaHUD, «Meio3y, «B3anMoaeiicTBUE aJuIeIbHBIX TEHOBY, «I '€HeTnYecKre KapThl
pacTeHMi, )KUBOTHBIX U YeJIOBEKay, «I'€HeTHKa 1nosua», «3akOHOMEPHOCTH HAaCJIEJ0BaHMs,
CLIETUIEHHOTO ¢ MOoJIoM», «KapnoTHIbl 4eloBeKa U KUBOTHBIX», «BUAbl H3MEHUUBOCTHY,
«MoudukanoHHas U3MEeHYMBOCTHY, «HacnenoBanue pesyc- dakropa», «['eHernka
IpymnI KpoBn», «MyTalluOHHAss U3MEHYUBOCTH).

Obopyoosanue: ~ Mojenu-amuinkauud  «MOHOTMOpPUIHOE  CKpEIIMBaHUEY,
«HenonHoe nomunupoBanuey, «urudpuanoe ckpemuBanuey, «llepekpéct xpomocom»,
MHUKPOCKON W MHKpomnpenapar «/lpo3zoduna» (Hopma, MyTanmuu (OpMBI KPBUIBEB U
OKpacku Tena), repbapuit «I'opoX moCceBHON.

Jlabopamopuvie u npakmuyueckue padomol:



Jlaboparopuas pabotaNe 5. «/3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO H
JUTUOPUIHOTO CKPEIIUBAHUS Y JPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopnas pabora Ne 6. «M3ydeHue Moau(UKANMOHHOW W3MEHUYUBOCTH,
MIOCTPOCHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHOW KPUBOW».

JlaGopatopnass pabota Ne 7. «AHamu3 MyTauuidi y Jpo30(QMIbI Ha TOTOBBIX
MUKpOIMpernaparax».

[Ipaktudeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U MpoIecC. 3apOoXkKACHUE CEIEKIIMN U JOMECTUKALUS. YUEHHUE
H.M. BaBwioBa 0 1eHTpax MpPOUCXOXKJIEHUS U MHOTOOOpa3usi KyJIbTYPHBIX PacTCHHM.
LleHTpbl IPOUCXO0KIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoja, TaMM.

CoBpemMeHHbIE METO/bI CceNeKIu. MaccoBblii M MHIMBUAYaJIbHBIH OTOOPHI B
CeJIEKIIMM pacTeHHH U KUBOTHbIX. OIeHka 3Kcrepbepa. biaM3kopoicTBEHHOE
CKpelrBaHue — HHOpuauHr. Yucras nuaus. CKpelmrBaHue YUCTBIX JUHUHN. ['eTeposuc,
nin rubpugHas cwia. HepoactBeHHoe ckpemmBaHue — ayrOpuauHr. OtnanéHHas
rubpuanszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes M IOJIydeHHE MOJUILUIOUIOB.
JlocTrKeHMs CeNeKIUU pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTexHosnorusa kak oTpaciab Npou3BOJICTBA. ['eHHAs MHKEHEepHs. DTallbl CO3AaHus
pexom6unanTHoi JIHK u Tpancrennsix oprannszmos. Kierounas uHxeHepus.

Knerounsie KYJIBTYPBI. MUuUKpOKIOHATBEHOE pa3MHOXKEHHNE pacTeHuil.
Knonuposanue BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO035HCTBEHHBIX OpraHU3MOB.
Dkonorudeckre M stuyeckue mpodiembl. MO — renermuecku MOIUGUIIUPOBAHHBIE
OpraHU3MBl.

JleMoHCTpanuu:

[Toptpetsr: H.M. BaBwios, 11.B. Muuypumn, I'./[. Kapneuenko, M.®. MBaHOB.

Tabmuis! u cxembl: KapTa «L{eHTpBI MPOUCXOKACHUS U MHOTO00Opa3Hsl KyIbTYPHBIX
pactenuit», «llopoapifoMaliHUX ~ KUBOTHBIX», «CopTa  KYJIbTYPHBIX  pPAaCTECHUIY,
«Otnanénnas rubpuausanus», «Padotel akagemuka M.®. BaHoBay, «[lomummmonaus,
«O0bekTel  OmoTexHoyorum»,  «Kierounele  KyabTyphl U KIOHHpPOBaHHEY,
«KoHCTpynpoBaHue U NEPEHOC F€HOB, XPOMOCOM.

O6opynoBaHue: MYISDKH IUIOAOB U KOPHEIUIOAOB ITUKUX (OPM U KYIbTYPHBIX
COpPTOB pacTeHul, repoapuii «CenbCKOX03IMCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MPaKTUYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUKEHHUSI CEJIEKIIMM PACTEHUU M KMBOTHBIX
(Ha CENEeKUMOHHYIO CTAaHIIMIO, IJIEMEHHYI0 (hepMy, COPTOUCHBITATENbHBIN Y4acTOK, B
TEIUIMYHOE XO3SHUCTBO, J1a00PaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 kaace

Tema 1. DBoTIOIUOHHAA OMOJIOTHSA

[Ipennochliku BOBHUKHOBEHUS SBOJIIOIIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOPUS U
e€ Mecto B Ouonoruu. BrusHue 5BONIONMOHHON TEOPUU HA pa3BUTHE OUOJOTHUU U
JIPYTUX HAYK.

CBuzerenbCcTBa SBOJIIOIHH. ITaneoHTOIOrMUECKHE: MMOCJIEI0BATEILHOCTh
MOSIBJICHWS] BHJIOB B  TAJICOHTOJIOTMYECKON  JIETONMHUCH, TepexoAHble  (OPMBL.
buoreorpaduueckue: cxoacTBo u paznuyne payH u Gpaop MaTEpPUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOJACTBA M pa3Nuyusl SMOPHUOHOB  pa3HBIX  BHJIOB
NO3BOHOYHEIX. CpaBHUTENIbHO-aHATOMUYECKUE: TOMOJIOTHYHEIE, aHaJOTHUYHbIC,
pyOIUMEHTapHbIE  OpraHbl, AaTaBU3MbL. MOIEKYISIPHO-OMOXUMUYECKHE:  CXOJICTBO
MEXaHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKHX TMyTed Yy Bcex
OpraHU3MOB.



OpomonmonHas teopust Y. JlapBuHa. Ilpennockuiky BO3HUKHOBEHUS JapBUHHU3MA.
JIBIDKYIIIME CHUJIBI SBOJIIOUMHU BUAOB TO JlapBuHy (M30BITOYHOE DPAa3MHOKEHHUE IIPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeaAeaE¢HHAas H3MEHYMBOCTh, OOpHOa 3a CyIIECTBOBAHUE,
€CTECTBEHHBII 0TOOD).

Cunrernueckass Tteopuss dBomouuu (CT3) u  e€ OCHOBHbIE IIOJIOKEHUS.
Muxkposotorus. [lomynsius kak equHuIa BUAA U 3BOJIIOLUU.

JBuoxkymue cuibl ((pakTophl) SBOJIIOLMY BUJIOB B IIpUpOJie. MyTallMOHHBIN ITpoLecc
Y KOMOMHATUBHAsE N3MEHUYUBOCTD. [lomynsronHbie BOJIHBI U Apeiid renoB. M3omsmus u
MUTPALIKSL.

EcrectBennsiii  oTt60p — HampaBisitommid - ¢aktop  aBomronud.  DopMel
€CTECTBEHHOI0 0TOOpa.

[IpucnocoOneHHOCT,  OpPraHW3MO  KakK  pe3ylnbTaT  3Bojiouuu. [Ipumepst
MpUCTIOCOOIEHUH Y Oprann3MoB. ApoMop(ho3bl U UAMO-aAANITALIUH.

Bun u Bunoo6pazosanue. Kpurepun Buga. OcHoBHbIE (GOpMBI BUO0OpA30BaHUSA:
reorpauueckoe, 3K0JI0rHUECcKOe.

MakposBomtonusi.  PopMbl  3BoMIOIMM:  (UIETUYECKas,  JMBEpPIreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpatumocTs 3BOJIOLUY.

[IpoucxoxxaeHne OT HecHmeUUalIM3UpOBaHHBIX MpeakoB. [Iporpeccupyromias
crienuanu3anus. AJanTuBHas pagualus.

Jemoncmpayuu:

Ilopmpemur: K. JIunnei, JXK.b. Jlamapk, Y. dapsun, B.O. KoBanesckuii, K.M. bap,
2. I'ekkenpb, @. Mromnep, A.H. Ceepuos.

Tabnuywr u cxemsvi: «Pa3BUTHE OpPraHUYECKOro MHpa Ha 3emie», «3apojbIlIH
MIO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObI 3a CYIECTBOBAHUEY,
«EctecTtBeHHBI 0TOOp», «MHOTOOOpa3ue COpTOB pacTeHui», «MHoroodpasue mopoj
KUBOTHBIX», «llonmymsamuu», «MyTanMoHHasE H3MEHYHMBOCTB», «ApOMOP(O3bI»,
«Mmmoanantanuny», «O0mmas aereHepamnus», «JBWKymue cuibl 3Bojonun», «Kapra-
cxema Mapmpyra myremectBus Y. JlapsuHa», «boppba 3a cymiecTBoBaHHE»,
«IIpucroco6IeHHOCTh OpPTraHUu3MOBY, «I"eorpaduueckoe BHJI000pa30BaHKE,
«DKOJIOTHUECKO€E BUII000pa30BaHUEY.

Obopyooeanue: KOJIEKUUS HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpAacKu, Habop
IUIOZIOB U CeMsH, KoJuleKuus «lIpumepbl 3alMTHBIX NPUCHOCOONEHUN y >KUBOTHBIXY,
Moienb «OCHOBHBIE HAIIPABIICHUSI IBOJIIOLMMI», 00bEMHAsE Moienb «CTpOeHne roJIOBHOTO
MO3I'a IO3BOHOYHBIXY.

buoreorpaduueckas kapra Mupa, KoJuiekuus «DopMbl COXpaHHOCTH MCKOIAEMBbIX
KUBOTHBIX M pacTeHuil», Mojenb anmiukanus «llepekpéct xpomocom», BIaKHbIE
npemnapatsl «Pa3BuTHe HacekoMoroy, «Pa3BuTHe JATYILIKW», MUKpOIIpenapar

«pozoduna» (Hopma, myranuu GopMbl KPBLIILEB U OKPACKH Tella).

Jlabopamopuwle u npakmuueckue paoomut:

JlaGopatopHass pabGora Ne 1. «CpaBHeHHE BMJOB 10 MOP(OIOrHYECKOMY
KPUTEPHION.

JlaGopatopHass pabora Ne 2. «OnucaHue NPUCHOCOOIIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHME M pa3BUTHE )KM3HU Ha 3emJie

JloHayuHBlEe TpPEACTaBICHMS O 3apOXACHUM >KU3HU. HayuHbple runoressl
BO3HUKHOBEHUS JKM3HU Ha 3emJe: abMOoreHe3 U MaHCHepMus. XUMUYecKas HBOJIIOLMSL.
AOGUOTEeHHBI CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOJITBEPXKICHUE XUMHUUECKOH 3Bomonny. HauanbHble 3Tansl OMOIOTHYECKOH HBOJIOIHH.
l'unoreza PHK-mupa. ®@opmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
MPOTOKJIETKH. IIepBble KIETKN U UX 3BoJIIOLHS. POPMUPOBAHNE OCHOBHBIX I'PYIII JKHUBBIX
OpraHU3MOB.



Pa3Butne xu3HuM Ha 3emiie mo spam u nepuonam. Karapxeil. Apxelickas u
npoTteposoiickas pel. [laneosolickas spa u e€ mepuoabl: KEMOPUNUCKUN, OPTOBUKCKUMA,
CUIIypUMCKHM, IEBOHCKUH, KAMEHHO YT OJIbHBIN, IEPMCKHUH.

Me3o30iicKkas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuo/ipl: NaJeOreHOBbIM, HEOr€HOBbINA, AHTPOIIOT€HOBBIN.
XapakTepucTuKa KJIMMara U reoJIOTUYECKUX IpoleccoB. OCHOBHbBIE ATalbl 3BOJIIOLUU
PacTUTENLHOTO U JKUBOTHOTO MUpPa. ApoMOpP(O3bl y paCTEHUH U KUBOTHBIX.

[losiBneHue, pacuBeT U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro MHUpa Kak oOTpakeHue sBoitouuu. OCHOBHbIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

OBOJIIOLMS 4YeJIOoBeKa. AHTPONOJIOrHMs Kak Hayka. Pa3Butue npeicTaBiieHUd o
MIPOUCXOXKICHUN 4esoBeKka. MeTonbl u3ydeHusi aHTponoreHesa. CxoicTBa M pa3auyuus
YeJI0BEKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBuxymue cuibl ((akropbl) aHTpomnoreHesa. HacnencTBeHHass M3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHBIM 00pa3 >KU3HU, M3TOTOBICHHUE OPYAHM Tpyaa,
MBIIIIJIEHUE, PEYb.

OcHOBHBIE CTagUM W BETBU D3BOJIOIUU YEJIOBEKa: aBCTPAJONMMUTEKH, YernoBek
ymenslid, UenoBek npsmoxonsamui, YenoBek HeaHIepTaIbCKUU, YUenoBeK pa3yMHBIN.
Haxonku mckomaembIX OCTaTKOB, BpeMs CYIIECTBOBAHHS, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME PACHl: €BpONEoU]Has (eBpazuiickas),
Herpo-aBCcTpajiouaHasl (dKBaTOpHabHAs), MOHTOJIOMIHAs (A3MAaTCKO-aMEepHKaHCKas).
UepTel NpUCHOCOONIEHHOCTH MPEACTAaBUTENEH YENOBEYECKMX pac K  YCIOBUSAM
cymectBoBanus. EnuHCTBO yenoBeyeckux pac. Kputuka pacusma.

Jemoncmpayuu:

Ilopmpemur: ®@. Penu, JI. Ilactep, A.U. Onapun, C. Munnep, I'. FOpu, Y. [lapBuH.

Tabnuyoer u cxemvi: «Bo3aukHOBeHHEe COJNIHEUHOW CHCTEMBI», «Pa3Burne
OPraHUYeCKOro MUpay, «PactutenbHas KJIETKAY, «KuBoTHas KJIETKA,
«IIpokapuoTnueckas kietka», «CoBpeMEHHass CHCTEMa OpPraHU4YEeCKOTO MHpay,
«CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHHUS YEIOBEKA M YeJIOBEKOOOPa3HbIX 00e3bsHY,
«OCHOBHBIE MECTa NAJIEOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBPEMEHHOIO YEJIOBEKa»,
«/lpeBHenmuentoany, «Jpesuue moan», «IlepBbie COBpeMEHHbIE IO,
«YenoBeyeckue pacb».

Obopydosanue: mynsku «lIpoucxoxkaenue uderaoBeka» (OIOCTHI aBCTPaTOMHUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblla, KPOMAHbOHIIA), CIENKUA WIM M300paKeHHUs KaMEHHBIX
opyauil  MepBOOBITHOTO YyeloBeka  (KaMHH-YOTIIEPHI, pyouna, ckpebia),
reoXpoHoJIoTHYecKass Tabnuna, KoJuleKius «DopMbl  COXpAaHHOCTH HMCKOMAEMBbIX
YKUBOTHBIX U PACTEHUI».

Jlabopamopusie u npaxmuueckue padomul:

[Ipaktnueckas pabdota Ne 1. «M3ydyeHue HMCKOMAEMBIX OCTATKOB PpACTECHHH U
YKUBOTHBIX B KOJUJICKLIMSIX).

DKcKypeus «IBOJIOIUS OPraHUYecKoro Myupa Ha 3emiie» (B €CTeCTBEHHO-HayUHBIN
WIN KpaeBeI4ecKuil My3eil).

Tema 3. OpranusmMsl H OKpYyXKalolas cpeaa

OKoJorusl Kak Hayka. 3aJayd W paslenbl KOJOTMU. MeTonbl 5KOJIOrMYECKHX
HCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT0 YEI0BEKA.

Cpensl oOMTaHUS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3AYILIHAs, IOYBEHHAs,
BHYTPHUOPTraHU3MEHHASI.

Okonornyeckue  Qakrtopsl.  Krmaccudukanuss — skosorndeckux — (hakTOpoB:
abuoTnueckue, OMOTUUECKUE U aHTPOTIOTeHHbIE. J[efiCTBHE SKOJIOrHYecKuX (PaKTOpOB Ha
OpraHu3MBl.



AbuoTtnueckue (aKTOpbl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[Ipucnocobnenns opraHu3MOB K JEHCTBHIO aOMOTHYECKUX (akTopoB. buonormueckue
PUTMBL.

buotnyeckne QakTopel. Bumsl OMOTHUECKHMX B3aWMOJCHCTBUN: KOHKYpPEHITHS,
XUIOTHAYECTBO, cuMOMO3 u ero Qopmel. Ilapasutusm, Koomepauus, MyTyalu3M,
KOMMeHCaIu3M  (KBapTUPAHCTBO, HAXJCOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HayeHne OWOTHYECKMX B3aUMOJCHCTBUN JUIA CYIIECTBOBAaHHMS OpPraHM3MOB B
MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XaPAKTEPUCTUKU MOMyIsuu. OCHOBHBIE NOKA3aTENIN MOMYJISALUN:
YHUCIIEHHOCTb, IJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalus. JnHamuka
YUCJIEHHOCTH MOMYJISILIUU U €€ PeryIsiiusl.

Jemoncmpayuu:

Ilopmpemui: A. I'ymbonsar, K.®. Pynbe, O. ['exkkens.

Tabauyvr u cxemwr. xaptra «llpupoansie 30HBI 3emiuny, «Cpenbl OOWUTaHUS
opranusmMoB»,  «@otonepuoguzm»,  «llomymauum»,  «3aKOHOMEPHOCTH  pocTa
YHCJIEHHOCTH MOMYNSAIMU UH(DY30pun-Tyenbkn», «Ilumesslie nemm».

Jlabopamopnvie u npakmuyeckue padomol:

Jlabopatopnast padotaNe 3. «Mopdosmornueckne OCOOEHHOCTH PACTCHUH W3
Pa3HbIX MECT OOUTAHUSD.

JlaboparopHas pabora No 4. «BnusiHMe cBeTa Ha pPOCT M PAa3BUTHE YEPEHKOB
KoJieycay.

[Ipaktuueckass padora Ne 2. «IloacuéT TUIOTHOCTH TOMYJSAIMA pPa3HBIX BHJIOB

pacTeHuin».
Tema 4. Coo0miecTBa U 3K0JI0IHYECKHE CHCTEMBbI
Coo0mecTBO opraHu3mMoB — OwuonieHo3. CTpyKTypbl OHOIICHO3a: BHIOBAs,

MPOCTpaHCTBeHHAs, Tpoduueckas (mumeBas). Buapl-momuHanThl. CBs3M B OMOIIEHO3E.

DKOJIOTHYECKHE CHCTeMbl  (3KocucTembl). [loHsTHE 00 »dKOCHCTEeME |
ouoreoricHo3e.  DyHKIMOHATBHBIE  KOMIIOHEHTBI ~ DKOCHUCTEMBI:  IIPOJYIICHTHI,
KOHCYMEHTHI, pPeAyIeHThl. KpyroBopoT BemeCTB M TOTOK JHEPTUHM B IKOCHUCTEME.
Tpoduueckue (mumieBbie) ypoBHH 3KOcHCTeMbl. [lumeBbie nenu u cetd. OCHOBHBIC
MOKa3aTeNd  3KOCUCTEMBI: OMOMacca, NPOAYKIHS. DKOJOTHYECKHE IMUPAMUIbL:
NPOIYKIIMH, YUCIECHHOCTH, Onomacchl. CBOWMCTBA DKOCHUCTEM:  YCTOWYMBOCTH,
camoperyisnus, pazpurue. Cykieccusl.

[TpupotHBIE 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHCTEMa XBOWHOTO WIIH
IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIIOTEHHBIC IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.

buostornyeckoe u X03HCTBEHHOE 3HAYCHHUE arpPO’KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (dakrtop ycToWumBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpasus Ha 3emIie.

Yuenue B.U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uochepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcobenHoctu Ouochepsl Kak TI0OATBHOU
sKOCHUCTEMBI. JJluHaMuyeckoe paBHOBecHe 1 oOpaTHasi cBs3b B OnMocepe.

KpyroBopoTsl BemiecTB W OHOT€OXMMHUYECKHE IIMKJIBI 3JIEMEHTOB (yriepoja,
azora).

3oHasbHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Ouochepe 3emiid. AHTPOTIOTeHHBIE U3MEHEHUs B buocdepe.

I'mo6anpHBIE HKONTOTHYECKUE TTPOOIEMBL.

CocymiecTBoBaHue Mpupojsl U yenoeuecTBa. CoxpaHeHHe OMopa3HOOOpa3us Kak
OCHOBa ycToWymBOoCTH Ouochepbl. OCHOBa PAMOHAIBHOTO YIPABICHHUS MPUPOIHBIMU
pecypcaMu M UX HCTOIb30BaHue. JIOCTIKEeHNS OMOJIOTHU B OXpaHa MPUPOJIBL.

Hemoncmpayuu:



Hopmpemuor: A.JIx. Tenciu, B.H. Cykaués, B.W. Bepnaackuii.

Tabnuy u cxemwvr: «llumeBble 1enn», «bUOLIEHO3: COCTAaB W CTPYKTYpay,
«[Ipupousie coobuiectBay, «Llenu nuranusy, «dKoJoruueckas nmupamuaay, «buocdepa
U YEJIOBEK», «IKOCHCTEMA IIMPOKOJIMCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOIO JIECa»,
«buoneno3 BonoéMan, «ArpoueHo3», «lIpumepHble aHTPONOI€HHBIE BO3JCHCTBUS Ha
pUpPOY», «BaxkHENIIME MICTOYHNKY 3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX BO», «IlouBa —
BayKHEHIIasi cocTaBisitoiias onocgepo», «DakTopel aerpaganuu nouBy, «llapHukKoBbIN
apdexT», «DPaKkTOpel PaTUOaKTUBHOTO 3arps3HeHus Omocdepwr», «OOmas cTpykTypa
ouocdepr», «PacrpocTpanenue xku3Hu B Onocdepe», «O30HOBBIA dKpaH OHOCGHEphD»,
«KpyroBopot yriepoja B 6uocgepe», «KpyroBopot azota B Ipupoe».

O6opynoBanue: Mojenb-anmiaukanus «TunuyHsle OHOLIEHO3bI», TepOapuil
«PactutenbHble cooOmecTBa», Koyekuuu «buonenos», «Bpeautrenn BakHEHIINX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», T'epOapuu M KOJUIEKIUH PACTEeHUH U KUBOTHBIX,
MpUHAUIEKALIUE K Pa3HbIM HKOJIOTMYECKUM TIpylnaM OJHOro BuAa, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUsI OXpPaHIEMbIX BUJIOB paCTEHUI U dKUBOTHBIX.

MMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOMH OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kon IIpoBepsiemble mMpeAMeTHBIE Pe3yJbTAaThl 0CBOECHUS

MPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero o0uIero

pe3yJbTara o0pa3oBaHus

CpopMHpPOBAaHHOCTh 3HAHUM O MECTE€ W POJIM OHWOJIOTHH B
CHCTEME HAayJyHOTO 3HAaHUS CCTECTBCHHBIX HAayK, B (OPMHUPOBAHUH
COBPEMECHHOW €CTECTBEHHO-HAYYHON KAapTHHBI MHpa W HAYYHOTO
MHUPOBO33PEHUS; O BKIAQJE POCCHUHCKHMX M 3apyOSIKHBIX YUEHBIX-
OMOJIOTOB B pPa3BUTHE OHOJIOTHUH; (PYHKIMOHAIHHONH T'PAMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aJ1ad

YMeHue packpbiBaTh coJiepskaHrue OMOJIOTUYECKUX TEPMHUHOB U
MOHSTHI: )KU3Hb, KJIETKA, OpraHu3M; MeTabom3M (0OMEH BEIECTB U
2 IpeBpalleHle JHEPruu), ToMeocTa3 (camoperyisius), ypOBHEBas
OpraHu3aIus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE (PETPOTYKIIHS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U PA3BUTUC

YMmenue wu3naraTb OHOJNOTMYECKHE TEOpHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I'. Mennens, T. Moprana,
3 HU. BasunoBa) u yueHus (0 IIEHTpax MHOTooOpaszus U
IPOMCXOXAECHUS KyIbTypHbIX pactenuid H.W. BaBunosa), onpenensts

T'paHUILbl UX IPUMCHUMOCTH K )KUBBIM CUCTCMaM

4 YMeHue BiaaeTh METOJdaMU HAay4YHOI'0 TIO3HAHUA B OHoJIOrun




(HabitoieHNe W ONMHUCAHUE KHUBBIX CHUCTEM, IPOLIECCOB U SIBJICHHIA;
OpraHM3anusi U  I[pOBEJIEHUE OMOJIOIMYECKOIO  SKCIEPUMEHTA,
BBIIBJKCHHE  THUIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXKAY
UCCIIEyEMbIMU BEJIMYMHAMHU, OOBSICHEHUE MOIYYEHHBIX PE3YyJbTaTOB,
WCIIOJIb30BAHHBIX HAy4YHBIX ITOHATHM, TEOPUH M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUHU IOJYUCHHBIX pe3y.HI)TaTOB)

YMeHHE BBIACIATH CYLIECTBEHHBIC IIPU3HAKH BUPYCOB, KIETOK
IIPOKapuoT HU OYKAPHUOT, OJHOKJICTOYHBIX U MHOTOKIJICTOYHBIX
OpraHM3MOB; OCOOEHHOCTH  TPOIIECCOB OOMEHa BEIIeCTB U
MPEBPAIIEHUST JHEPrUU B KIETKE, (OTOCHHTE3a, IUTACTHYECCKOTO |
SHEPreTUYEeCKOTO  OOMEHa,  XEMOCHWHTEe3a, MHUTO3a,  Meiio3a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHIWBUAYAJTIbHOT'O PasBUTHA

opraHu3Ma (OHTOI'€HE3)

VYMmenne NPUMCHATH IIOJIYYCHHBIC 3HAHUA JIA 00BsACHEHUS
OMOJIOTHYECKUX IMpoueCcCoB U SIBJIeHI/Iﬁ, JJId TIPUHATUSA TPAKTHYCCKUX
perieHnii B TOBCETHEBHOM JKM3HU B IEJISIX 00ECTICUeHHS O€30MTaCHOCTH
CBOETO 3/I0POBBS U 3I0POBBSI OKPYKAIOIIHNX JIFOJIEH, COOIIOICHHS] HOPM
rpaMOTHOTO TOBEJEHUS B  OKPY)KAIOIIEH TPUPOJHOM  Cpele;
MMOHUMAaHHe HE00X0IUMOCTH UCIIOJIb30BaHUs JOCTHKEHUI
COBPEMEHHOM OHOJIOTMM U OHOTEXHOJOTHI [UIi palloOHAIbHOIO

MIPUPOIOTIOIBE30BAHUS

Ymenune peuiatb JJIEMCHTApPHBIC TCHCTHYCCKHUEC 3aaadd Ha
MOHO- H ,Z[I/II‘I/I6pI/II[HOC CKpCIIMBAHUE, CLHCIIJICHHOC HAaCJICAOBAaHUC,
COCTaBJIATh CXEMBI MOHOFI/I6pI/II[HOFO CKp€HIMBaHUs JJI MPEACKa3aHUsA

HacJICAOBaHMs IIPU3HAKOB Y OPraHu3MoOB

YMeHHe BBITIONHSTE J1a00OpaTOpPHBIE W MPAKTHYECKHE pPabOTHI,
coOnrofaTh mpaBwia Opu paboTe ¢ y4eOHBIM U J1abOpPaTOPHBIM

00opyI0BaHUEM

YMeHue KPUTHYCCKU OLCHHUBATb u HHTCPIIPETUPOBATDH
I/IH(bOpMaI_[I/IIO OHOJIOTHYECKOTO COACPIKAHUA, BKJIFOYAOIIYHO
IICEBAOHAYYHbBIC 3HAHUS W3 PA3JINYHBIX UCTOYHUKOB (CMI/I, HAay4YHO-
IOIMYJIAPHBIC MaTepI/IaJ'IBI); OTHYCCKHE ACIICKTEI COBPCMCHHBIX

HCCJIEIOBAHUI B 6I/IOJ'IOFPIPI, MCIHUIINHC, OMOTEXHOJIOTUU

10

YMeHue co3maBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIC
cooOueHns, 06001ast 6MOIOrHYeCKyl0 MH(POPMAIUIO U3 HECKOJIbKUX

HCTOYHHUKOB, 'PaMOTHO HCIIOJIE30BATh MOHSATUUHBIN arrapar OnoJsoruu




11 KJIACC

Kox
MPOBEPAEMOro

pe3yJabTaTa

IIposepsiemble MpeIMeTHBIE Pe3YJIbLTATHI 0CBOCHHS
OCHOBHO¥i 00pa30BaTe/ILHOI MPOrPaMMBbI CPeHEro ooIIero

o0pa3zoBaHus

ChopMUpOBaHHOCTh 3HAHMKA O MECTE€ W pPOJIM OHOJOTHH B
CHCTEME HAaydyHOTO 3HAaHHUS ECTECTBEHHBIX HAyK, B (DOpPMUPOBaHHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAPTUHBI MHUPa M HAy4HOTO
MHPOBO33PEHHUS; O BKIAJE POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
O0MOJIOrOB B pa3BUTHE OHOJOTUM; (YHKIMOHAIBHOW TI'PaMOTHOCTHU

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh cojiepskaHrue OMOJIOTUYECKUX TEPMHUHOB U
MOHATHI: BHI, TOMYJSIIHS, TEHO(POH, IBOJIONHS, IBUKYIIAE CHIBI
(dbakTopsI) ABOJIIOINH, MPUCTIOCOOICHHOCTD OPraHU3MOB,
BH1000pa3oBaHue, IKOJIOTHYECKUE (bakTophI, 9KOCHUCTEMA,
MIPOYIICHTHI, KOHCYMEHTHI, PEIyIeHTHI, Ienyd  TUTaHUS,

9KOJIOTHYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMeHne wu3naraTh OHOJOTHYECKHE TEOpHH (SBOJIOIMOHHAS
teopus Y. JlapBuHa, CHHTeTHYECKas TEOPHs SBOJIOIMH), 3aKOHBI U
3aKOHOMEPHOCTH (3apoapimeBoro cxoactBa K.M. bapa, depenoBanus
IJIaBHBIX HampasiieHu u nmyten sBosonun A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnaackoro), omnpeneiasTh  TpaHHUIBI  UX

IMPUMEHUMOCTH K )KUBBIM CUCTEMaM

Ymenune BJIaJICTE METOAAMKU HAYYHOI'O IIO3HAHHUSA B ouoaorun
(Ha6J'IIOI[eHI/Ie U ONHCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBJ’ICHHﬁ;
OpraHu3anusa u IMPOBCACHUC OHOJIOTUYECKOI O OKCIICpUMCHTA,
BBIABHKCHHC TUIIOTE3bI, BBIAABJICHHC 3aBUCHUMOCTHU MCK Y
HCCICAYCMBIMH BCIIMUMHAMU, 00BsICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX peBynBTaTOB)

YMeHue BBIIENATH CYLIECTBEHHBIE IPU3HAKU  CTPOCHUS
OMOJIOTUYECKUX  OOBEKTOB: BHJIOB, MOMYJSIIMHA, MPOAYLIEHTOB,
KOHCYMEHTOB,  pPEIyLEHTOB,  OHUOTEOLEHO30B U JKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEICTBEHHON MU3MEHUYUBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH
OpPraHu3MOB, JIEHCTBHUSA HKOJIOTUYECKUX (DAaKTOpPOB Ha OpPraHU3MBI,

NEpCHOCA BCUICCTB U MOTOKA SHCPIrvU B OKOCUCTEMAX, AHTPOIIOTCHHBIX




HM3MEHEHHUH B SKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOpPOTAa BEILECTB U

OMOTeOXMMHUYECKHX IIUKIIOB B Onocdepe

YMenue NPUMCHATH IIOJIYYCHHBIC 3HAHUA JIA O6’b$ICHeHI/ISI
OMOJIOTHYECKHUX mpouecCoB U SIBJ'IGHI/II;'I, AJI TIPUHATHA TPAKTUUCCKUX
pelIeHNiT B TIOBCETHEBHOM KHU3HH B LIEJsIX oOecTiedyeHns 0e301macHOCTH
CBOETO 3/I0POBBS M 3/I0POBbsl OKPY)KAIOIIUX JFOJICH, COOIIOACHNSI HOPM
rpaMOTHOTIO TMOBEJAEHUS B  OKPYKAIOWIEH NPUPOIHOU  CpEIE;
ITIOHUMaHUue HCO6XOIII/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ

COBpeMCHHOI\/JI ouojoruu IJId pafHOHAJIBHOTO IMPUPOAO0IIOJIB30BaHUA

YMeHue pemath dJIEMEHTapHble OMOJOrMYECKHEe 3a/ayH,
COCTaBJISITh CXEMBI MTEPEHOCA BEIIECTB U SHEPTUU B dIKOCHCTEMaxX (1enu

MIUTaHUS)

YMeHue BBIIOJHATH J1a0OpaTOpHBIE U MPAKTUYECKHE DPaOOTHI,
coOnroAaTh mpaBwia Opu paboTe ¢ y4eOHBIM U JabOpPaTOPHBIM

000pyI0BaHHEM

VYMmenne KPUTHYCCKHU OLICHUBATH n HHTCPIPETUPOBATH
nHpopmannio  OHUOJIOTUYECKOTO  COJEp)KaHUS,  BKIIOYAIONIYIO
TICeB/IOHAYYHbIE 3HAHWUS U3 pa3UYHbIX UCTOYHMKOB (CMMU, HaydHO-
MOMYJISIPHbIE MaTepuabl); paccMaTpuBaTh rno0anbHbIe
9KOJIOTUYECKHE MPOOJIEMBl  COBPEMEHHOCTH, (opmMupoBaTh TIO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HUIINIO
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YMenue co3gaBaTh COOCTBEHHBIC ITHCBMCHHBIC MW YCTHBIC
cooOrieHus, 0000mas OGHOJIOTHYECKYI0 MH(POPMAIUIO M3 HECKOJIBKHUX

HCTOYHHUKOB, I'PAMOTHO HUCIIOJIb30BATh MMOHATHHHBIN alrapar ouoaoruu




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
Kox

buonorus kak Hayka

buonorus — Hayka o xuBoit npupoje. Poiab Guonoruu B popMupoBaHuu

1 COBPEMEHHOM HayuyHOU KapTuHbI MUpa. CucTeMa OMOJOrHYeCKUX HaYK

Metonpl MO3HAaHUSA KUBOM Hpupoabl (HaOdMOAEHHE, HKCHEPUMEHT,
ONMCaHWEe, W3MepeHue, KiaccupukKalus, MOJCIUPOBAHNUE, CTATUCTHYECKAs

00paboTKa JaHHBIX)

JKuBrIle cucTeMBl 1 UX opraHusanunsa

XKusble cuctembl (OMOcCHCTEMBI) KaK MpeAMET H3Y4YEeHHUsS OHOJIOTHH.

A CaoiicTBa 6HOCHCTEM U UX pa3HOOOpa3ue

YpoBHM  opraHuzanuu ~ OHMOCHCTEM:  MOJIEKYJIIPHO-T€HETUYECKH,
KJIETOYHBIM,  OPraHU3MEHHBbIH,  MNOMYISIMOHHO-BUIOBOW,  AKOCHCTEMHBIH,

orochepHbIi

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

XUMUYECKUN COCTaB KIIETKH. XUMHYECKHUE BJIEMEHTBI: MaKpOIJIEMEHTHI,
MUKpOdJeMeHThl. Boma u MuHepanpHble BemecTBa. DOyHKIMM BOJIBI |

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. Hoz[z[epncaHHe OCMOTHYECKOI0 OanaHca

Bbenku. CocraB um crpoeHue OCIKOB. AMHUHOKHCIOTBI — MOHOMEPBI
OenkoB. He3amMeHMMBIE W 3aMEHHMBIE AMHUHOKHCIOTBL. AMWHOKHCIOTHBIH
COCTaB. YPOBHH CTPYKTYpbI OCIKOBOW MOJICKYJIbI (IIEpBHYHAS, BTOPHYHAS,
TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE CBOMCTBAa OEJKOB.
.2 buonoruueckue GpyHKIM O6EIKOB.

®depmenTel — Ouosormdeckue KaTtanm3atopbl. CTpoeHue ¢depmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crenuduuHocts. KodepmeHTsl. ButaMuHsI.

OTnnums q)epMeHTOB OT HCOPTraHUYCCKHUX KAaTAJIN3aTOPOB

VYraeBojpl: MOHOcaxapuasl (TJIrOKO3a, pubo3a u  Ae30Kcupr0o3a),
aucaxapuibl  (caxaposa, JIaKTO3a) W IMoJucaxapuabl (Kpaxmai, TJIMKOTeH,
1eJUTI0N103a). bruonoruueckue GpyHKIMK yrieBo0B.

3 Jiunuasl: TpUrIMUepuabl, crepouipbl, ¢ochonunuael. ['uapodunbHo-

rupodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMIIUIOB KaK UCTOYHHUKOB SHCPIUU




Hykneunosbie kucnotsl: [JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKIeMHOBBIX kucaoT. Ctpoenne u pynkmuu JJHK. Crpoenne u ¢pynkunn PHK.
AT®: ctpoenue u pyHKIMM

[uronorua — nHayka o kierke. Kierounas teopus. Metonpl n3ydeHus

KJICTOK

Knerka xak mnemoctHasi skuBas cuctema. OOmue TNPU3HAKU KIIETOK:
3aMKHyTasi HapykHas memOpana, mosiekynbl JIHK kak renermdeckuii anmapar,

cHcTeEMa CUHTE3a OeKa

Tunel KIeToK: syKapuoTHYecKas M Mpokapuothyeckas. OcoOeHHocTH
CTpOEeHUs MpoKkapuoTHueckoi kietku. Kierounas crenka Oaxtepuil. CTpoeHue
JyKapruoTH4eCKOW KJeTKh. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KUBOTHOU H

rpuOHOM KIIETKH

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsI CTEHKA, INIMKOKAIUKC, UX
¢byukmu. [lnazmatrnueckas memOpaHa, e€ cBoiicTBa U pyHkimu. Lluronnazma u eé
opranouipl. OHOMEMOpaHHbIE OpPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHJIPUH, TUTaCTUIBL. [IpOMCXOKIIEHHEe MHUTOXOHAPHHA M IIIACTHI. Buis
wiactug. HememOpaHHbIE OpraHoubl KIETKH: pHOOCOMBI, KJIETOYHBIA LEHTD,

PECHMUKH, KIyTUKU. OYHKIUU OpraHoUA0B KIETKU. BKitoueHus

Snpo — perynsTopHbli UeHTp KiIeTku. CTpoeHuwe sapa: saepHas

000J104Ka, KapUOTUIa3Ma, XPOMAaTHH, SAPBIILIKO. XPOMOCOMBI
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TpchnopT BCIIIECTB B KIICTKE

}KI/I3H6I[65[TCJ'IBHOCTI) KIICTKHU

OOMeH BemiecTB, WJIM MeETa00IM3M. AcCCUMWISAIUS  (TUTACTHYCCKUI
0OMEH) M JIUCCUMIJIALMS (SHEPreTHYECKUH OOMEH) — JIB€ CTOPOHBI E€IMHOTO
nporecca Merabonuama. Tumbl  OOMEHa  BelIeCTB:  aBTOTPO(HBIA U
rerepoTpodHbiii. Posib pepMEeHTOB B 0OMEHE BEUIECTB U MPEBPAIICHUN SHEPTHU

B KJICTKC

®ortocunre3. CBeroBas u TemHOBasg (a3pl (orocunreza. Peakiuu
¢doTtocunTeza. DPPexkTUBHOCTh (OTOCUHTE3a. 3HadeHHe (HOTOCHHTE3a I
KU3HU Ha 3emuie. BnusHue ycinoBuil cpenpl Ha (OTOCHHTE3 M CHOCOOBI
MOBBIIIEHHS €T0 MPOJIYKTUBHOCTU y KYIBTYPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3Upyue OakTepuu. 3HaYeHHE XEMOCHHTE3a

IUTSL JKA3HU Ha 3eMIIe

3HepreTquc1<1/H71 0OMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACICHUC U

AKKYMYJIIMPOBAHUEC OSHCPruu B KIICTKC. OTarbl OHEPICTUYCCKOTO oOMeHa.




I'nmukonus. BpomeHHe n €ro BHUIEBI. KI/IC.HOpOI[HOG OKHCJICHHUC, WX KJIICTOYHOC

npixanue. DPPeKTUBHOCTh FHEPTETUIECKOTO OOMEHa

Peakium marpuuHoro cuHTe3a. ['enermueckas wHpopmamus u JJHK.
Peanuzanus renermueckoil MH@OpManMu B KieTKe. ['€HeTHYecKuil Ko U ero
cBoiictBa. Tpanckpunuus — marpuunblii cuate3 PHK. Tpancnsauus — 6uocunTes

6enka. KogupoBanue amuHOKHCIOT. Posib prbocoM B OrocuHTe3e Oenka

Heknerounsie Gopmbl XKu3HH — BHPYCHl. VICTOpUS OTKPBITHS BHPYCOB
(.M. 1BanoBckuit). OCOOCHHOCTH CTPOCHHUS U KU3HEIACATEIHLHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHuii, KUBOTHBIX U UYEJIIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc ummyHonepunurta yenoseka (BUY) — Bo3doyaurens CIIN/a.

[IpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUI

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Kierounsrii 1iuki1, win KU3HEHHBIN MUK KieTkd. MHTepdaza u MuTos.
[Ipouecchl, nmpoTekatomue B uHTEpdaze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crpoenune xpomocom. XpoMOCOMHBIH HabOp — KapUOTHIIL.
JluniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{utonmornyeckne OCHOBBI PA3MHOXEHUS W HWHAWBUIYAJTLHOTO Pa3BUTHS
OpPraHu3MOB.

Henenue xnetkn — muto3. Craaum murto3sa. [Iporeccel, mpoucxoasime

Ha pasHbIX CTaAHUAX MHUTO3aA. buromorndyeckuii CMBICT MHUTO3a

®dopMbl pa3MHOXKEHHUS OPTraHU3MOB: Oecroyioe W TMosioBoe. Buabl
0ecrosoro  pa3MHOXKEHHUS:  JeJIeHHE  HaJBOe, IOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, cropooOpazoBaHue, BEreTaTuBHOE pa3MHOXKEHHUE.

I/ICKYCCTBCHHOG KIIOHUPOBAaHUEC OPraHU3MOB, €I'0 3HAYCHUEC NJIA CCIICKIINHU

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO0.
Meiio3. Cranuu meio3a. [Iponecchl, mpoucxoasume Ha CTaausax Menosa.
[ToBenenne xpomocom B Mero3e. Kpoccunrosep. buosormdeckuii cMmbici u

3HaAUCHHUE Meiio3a

['amerorenes — mporecc 0Opa3oBaHHs MOJOBBIX KIETOK Y KHBOTHBIX.
[TonoBele kemne3bl: CEMEHHUKU U sMYHUKH. OOpa3oBaHME M Pa3BUTHE MOJOBBIX
KIETOK — TaMmeT (CIepMaTo30MJ, SHIIEKIeTKa) — CIIEPMaTOreHe3 U OOreHe3.
OcoOeHHOCTH CTpOEHUS SHLEKIETOK U ClepMaTo3ouaoB. OIUIOJOTBOPEHHE.

[Taprenorenes

NnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpPHOHANBLHOE pa3BHUTHE
(amOpuorenes). Itamnbl SMOPUOHATLHOTO PAa3BUTHSA Y MO3BOHOUHBIX KHUBOTHBIX:
npoOneHue, racTpynsanus, opraHoreHes. IloctaomOpuonansHoe pazButue. THITbI
MOCTAIMOPHOHATBHOTO PAa3BUTHUS: MPSMOE, HEMpsiMoe (JTMYMHOYHOE). BrusHue

CpCAbl HA Pa3BUTHEC OPraHU3MOB, (I)aKTOpBI, CIIOCOOHBIC BBI3BIBATH BpO)KI[éHHBIC




YPOACTBA.
Poct u pa3Butue pacrenuil. OHTOreHe3 IBETKOBOIO PAaCTEHMs: CTPOCHUE

CCMCHHU, CTAIUN PASBUTHUA

HaCJIeI[CTBeHHOCTI) 1 USMCHYMBOCTb OPraHMU3MOB

IIpeqmer m 3amaum reneruku. Mcropus pas3BuThs TIeHeTUKH. Brian
pOCCUMCKUX M 3apyOeXHBIX YUYEHBIX B Pa3BUTUE N'EHETHUKU. METo/bl M€HEeTHKHU
(THOPHUIOIOTHYECKUH, IUTOr€HETHYECKHU, MOJICKYJISIPHO -T€HETUYECKUT ).
OcHoBHbIE TeHeTUYECKUE NOHTUS. ['eHeTnyeckas CUMBOJIMKA, UCIIOJIb3yeMasi B

CXeMaxX CKpeUIMBAHUI

3aKOHOMEPHOCTH  HACJEIOBAaHUS MPU3HAKOB, YCTaHOBJEHHBIE [
Mennenem. MoHoruOpugHoe CcKpelmuBaHHe. 3aKOH eAMHOo0O0pasus THOpHIIOB
nepBoro mokosieHusi. [IpaBuUino  JOMHHHpPOBaHUSA. 3aKOH  paCHICTUICHHS
npu3HakoB. ['unore3a yuctoTel ramer. [loaHOE M HEMOJTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpemuBaHWe. 3aKOH HE3aBHCHUMOTO HAacleIOBaHUS
npu3HakoB. lluToreHernueckne OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUSI.
AHanusupyroiiee CKpEIlMBaHHUE. Hcnonp3oBanne AHAITM3UPYIOIIETO

CKpEILMBAHUS JUTsl OIIPEIeNIEHNs] TeHOTUIIa 0coOu

CuerieHHOE HacienoBaHwe mnpu3HakoB. Pabdora T. Moprana mo
CIETUICHHOMY HAaclieJIOBaHUIO TeHOB. HapyiieHue curemieHuss TeHOB B
pe3ynbTaTe  KpPOCCHHroBepa. XpPOMOCOMHAas TEOpUs  HACJIEICTBEHHOCTH.
I'eneTnueckue KapThl.

I'eneruka mnona. XpoMOCOMHOE ONpeAeeHUuE IMoja. AyTOCOMBI H
IIOJIOBBIE  XPOMOCOMBI. ['OMOrameTHble U TeTeporaMeTHble OpPTraHU3MBI.

HaCJ'Ie,Z[OBaHI/Ie IIPHU3HAKOB, CHCIIJICHHBIX C IIOJIOM

N3menunBocTh.  Buabl  HM3MEHYMBOCTH:  HEHACHEACTBEHHAas U
HacieACcTBeHHas. Poiib  cpeabl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOIUGUKAIMOHHOW HM3MEHUYMBOCTH. BapualMoHHBIA psag u
BapHalMoHHass kpuBas. Hopma peaknum npusHaka. KonnuecTBeHHBbIE W
KayeCTBEHHbIE MPHU3HAKKM U MX HopMa peaknuu. CBoiicTBa MOAU(DUKAIIMOHHOM

HN3MCHYNBOCTH

HacnencTtBenHas, Wik TeHOTHIIMYECKAsd, H3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHUYUBOCTh. Melo3 U TONOBOW TMpollecC — OCHOBA KOMOWMHATHUBHOM
U3MEHYUBOCTA. MyTanmoHHass M3MEHYMBOCTh. Krnaccudukamuss MyTanui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NMpUYMHBI MyTaluuid. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTMYECKUX PSAOB B HacIeACTBEHHON u3MeHn4ynBoctu H.W.

BasuinoBa

I'eneTtnka denaoBeka. KapI/IOTI/Il'I yenoBeka. OCHOBHBIC METOAbI TCHETUKH

YCJI0BCKaA: FeHeaHOFHqCCKHﬁ, 6J1H3HCI_[0BBII>'I, HHTOFCHCTHHCCKHﬁ,




OMOXMMUYECKUH, MOJEKYyIsIpHO-TeHeTnYeckuid. CoOBpeMeHHOe OmpeaeeHre
IEHOTHUIIA: TIOJHOT€HOMHOE CEKBEHHPOBAHNE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomompio III[P-ananu3a. HacnencrBenHble 3a00JieBaHUS YEIOBEKA: I'€HHBIC
00s1e3HH, OOJIE3HM C HACIEACTBEHHOHN IMPENPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3znu. ComaTHueckue M TIeHepaTWBHblE MyTauuu. [IpuHIMIBI 3710pOBOrO
o0Opa3a JKM3HH, JAMArHOCTUKH, MPOQWIAKTUKA W JICUYCHUS TEHETHYECKHX
Oone3Hel. MeauKo-reHeTHUYecKOe KOHCYJIbTUPOBAaHUE. 3HAYEHNUE MEIULIUHCKOMN

TCHCTUKHU B MPCAOTBPAICHUHN U JICUCHUHN I'CHCTUYICCKUX 3a00JIEBaHHI YeJIOBEKA

Cenexuust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTHH

Cenexkusi Kak Hayka MW TpOIECC. 3apOXKJIEHUE CENEeKIUU U
nomectukanus. Yduenne H.M. BaBwioBa 0 NeHTpax HNPOUCXOXKIECHUS H
MHOT000pa3usi KyJIbTYpHbIX pacTeHUW. LIeHTpbl MPOUCXOXKIAEHUS TOMAIIHUX

#KUBOTHBIX. COpT, MOpOJ1a, LITAMM

CoBpeMeHHbIE METOAbl CEJNICKIUH. MaccoBbId M WHIWBHAYAIbHbBIN
OoTOOpBI B  CEJNEKIMH pacTeHU u KUBOTHBIX. OleHKa JKCTepbepa.
bnuskopoacTBeHHOE cKpelnBanne — HHOpuAUHT. Yucras nuHus. CkpeluBaHue
YUCTHIX JIMHUU. ['eTeposuc, nunu rubpunnas cuna. HeponcTBeHHOe ckpenuBaHue
— ayropuauar. OtnanéHHas THOpuau3amuss W e€ ycnexu. VICKycCTBEHHBIN
MYTareHe3 M MOJy4YeHUE MOIUIUIONJIOB. JIOCTHIKEHHs CeeKIUU pacTeHUul,

KUBOTHBIX U MUKPOOPTaHN3MOB

buoTexHosorusl Kak OTpacib MPOU3BOACTBA. [ €HHAs MHXKEHEpUs. DTarbl
coszmanusa pexomOuHanTHOW JIHK wm Tpancrennpix opranmm3moB. Kierounas
umkeHepus.  Kierounele  KyabTyphl. MUKPOKJIOHAJIbHOE  Pa3MHOXKEHHUE
pactenuii. KiioHMpoBaHUE BBICOKOMPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHE W 3THuyeckue npoodsiemMbl. MO — reHeTHuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl

11 KJIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS




DBOJIIOIIMOHHAS OUOJIOT U

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerenbcTBa 3BONIONMU. [laneoHTONIOTHYECKHE: MOCIEI0BATEILHOCTh
IIOABJICHUS BHIOB B MMaJICOHTOJIOTHUYSCKOM JICTOIIUCH, TICPCXOAHBIC (1)OpMI)I.
buoreorpaduueckne: cxoactBo W paszamuue ¢ayH u (IOp MaTepUKOB H
OCTPOBOB. DMOPHOJIOTMUYECKHUE: CXOJCTBA U PA3INIHs SMOPUOHOB pa3HBIX BUIOB
ITIO3BOHOYHBIX. CpaBHI/ITCJII)HO-aHaTOMI/ILIGCKI/IeI T'OMOJIOTHYHBIC, aHaJIOTUYHBIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HAaACJIICACTBEHHOCTH N OCHOBHBLIX MeTa00INUECKUX HYTGI\/JI Y BCEX

OPraHu3MoOB

OpomoronHas teopust Y. JlapBuna. IIpennochliku BO3HUKHOBEHUS
JTapBUHU3MA. [[BIDKyIIME CHIIBI SBOIONMUA BUIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEONPENEIEHHAS U3MEHUYUBOCTD,

O6opb0a 3a cymecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

Cunrernueckast Teopusi 3Boitonuu (CTD) u OcHOBHBIE €€ MOJIOMKEHUS.

MuxkposBomtonus. [lonmynamus kak eIMHUIA BUAA U YBOJIOLHI

JBwxkymue cuiabl  (PakToOphl)  IBOJIOIUH  BHIOB B MPHUPOJE.
MyTanoHHBIM TIpollecC W KOMOWHATUBHAs W3MEHYMBOCTH. [lomymsimoHHBIC
BOJHBI W jpeid reHoB. Mzomsuus w mwurpamus. EcrecTBeHHBI O0TOOp —
HarpaBJsiromi GaxkTop 3Bororui. GopMbI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTaT 3BONIOIMU. [IpuMepsl
npucrnocoOIeHud y opranuzMoB. ApoMopdo3bl U HANO0AAANITALIUH.

Bun wu BumooOpazoBanue. Kpurepuu Buzma. OcHOBHBIE (POPMBI

BI/I,Z[OO6pa3OBaHI/I5[Z reorpa(bﬂqecxoe, 9KOJIOTHYECKOC

MaKpOBBOHIOHI/ISI. (DOprI OBOJIFOLINH q)HHeTH‘leCKaH, JAUBCPIrCHTHAA,

KOHBCPIrCHTHAA, IIapajljiCjibHasid. H606paTI/IMOCTB 3BOJIIOIIHUH

Bo3uukHoBenue u Pa3BUTHC JKU3HU HA 3emie

JlonayuyHble MpeACTaBICHUS O 3apOXKICHUM KU3HU. HayuHble runoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emJje: a0uoreHe3 M MaHCIepMUA. XUMHYECKas
3BOJIIOLHMS. DKCIIEPUMEHTAIbHOE TMOATBEPXKICHUE XUMHUYECKON SBOJIIOLIMHU.
Havanpnbie stansl 6uonorumdeckoit spomronuu. ['unoteza PHK-mupa. [lepsbie

KJICTKHN U UX 3BOJIIOLHA. cDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT ’)KUBBIX OPraHU3MOB

Pa3BuTue xu3Hu Ha 3emiie no spaM u nepuojam. Karapxeil. Apxelickas u
nportepo3oiickast dpel. [laneosoiickas spa u €€ mnepuoabl: KeMOpPHUICKHIA,

OPJAOBUKCKUM, CHIIyPUMCKHUM, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IEPMCKHUM.




Me3so30iickas 3pa U €€ NepPUOIbl: TPUACOBBIN, FOPCKUIA, METOBOM.

KaiiHo3oiickas »spa W €€ Imepuoapl: IAJCOTCHOBBIM, HEOTCHOBBIM,
AQHTPOTNOTICHOBBIM. XapaKTepUCTUKA KIUMara U TE€OJIOTUYECKUX MPOIIECCOB.
OCHOBHBIE ATAITbI 3BOJIIOLUN PACTHTEIBHOTO M dKUBOTHOTO MUpPa. ApoMop]o3bl y
pacTeHuid W >KUBOTHBIX. IlosIBIIeHHME, pacuBET W BBIMHPAHUE TIPYII KHUBBIX

OPraHu3MoOB

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3Botoluu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHN3MOB

OBoJOLMs  4YeroBeKa.  AHTpoOIoJIoTHS  Kak  Hayka.  Pa3Butue
MIPEICTaBICHUM O IPOUCXOXKIECHNUHN YeJoBeKa. MeTo1bl N3ydeHusl aHTPOIIOTreHe3a.
CxoncTBa M pasznuuMsl 4esloBeKa M KUBOTHBIX. CHcTeMaTHUecKoe MOJIOXKEHUE
YeJ0BeKa.

JBuwxymue  cuibl  (paxTopel)  aHTpomoreHe3a.  HacnencrBennas
W3MEHYUBOCTh M €CTECTBEHHBIM o0TOOp. OOIIECTBEHHBI 00pa3 IKHU3HH,

W3TOTOBJIEHUE OPYIUM TPYJa, MBIIIJIEHUE, PEYb

OCHOBHEIE CTauki W BCTBU DOBOJJIOLNUK 4YCJIOBCKA: aBCTPAJIOINMUTCKH,
Yenosek ymenblid, YenoBek mnpsmMoxondmuii, YenoBek HeaHIECPTAIbCKUH,
YenoBek pasyMHblii. Haxogku MCKOmaeMbIX OCTAHKOB, BpPEMs CYILIECTBOBAHMS,

00JyacTh pacpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHS

UYenoBeueckne packl. OCHOBHbIE OONBIIME pachkl: €BPOTCOMIHAS
(eBpa3miickasi), Herpo-aBCTpajoujHasi  (9KBaTOpHAJIbHAs),  MOHTOJOUHAS
(a3maTcko-amMepuKkaHckas). UepTbl  IPUCIOCOOJIIEHHOCTH  MpEeICTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBMSIM CYIIECTBOBaHHUA. ENMHCTBO 4enoBe4eCKHUX pac.

Kputuka pacusma

OpranusMebl ¥ OKpyXaroIias cpea

ODKOJIOTHS  Kak HayKa. ?)aI[a‘II/I H  pas3aciibl  9KOJIOTHUH. Meto bl
SKOJOTHUYECKUX  MCCICIOBAHUM. OKOJIOTHYECKOE MHUPOBO33PCHHUC. Cpe,[[LI
oOuTaHus OPraHnu3MoOB: BOJHasdA, HA3€MHO-BO3ylIHas, IIOYBCHHAs,

BHYTPUOPraHU3MCHHAA

Okonornyeckue Qaxropsl. Knaccupukanuss 3K0J0rn4eckux (akToOpoB:
abuoTHueckre, OMOTHYECKME M aHTpONOreHHble. JleificTBHE HSKOIOrHYEeCKUX

(akTOpOB Ha OPraHU3MBbI

AbuoTtnueckue (baxTOophI: CBET, TEMIEPATYpa, BJIQ)KHOCT.
®otonepuoausM. [lpucrnocobieHns OpraHu3MoB K JACHCTBUIO aOMOTHUYECKHX

¢axTopoB. buonoruueckue puTMbI




buotnyeckne  Qaktopel. Buapl  OMOTHYECKHX  B3aWMOJICHCTBUIA:
KOHKYPCHIIUS, XUIIHAYECTBO, IMAPA3UTHU3M, MYTyaldu3M, KOMMEHCAIN3M
(HaxyIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEHUTpamu3M. 3HaueHUE
OMOTHYECKUX B3aMMOJCHCTBHM I CYINICCTBOBAHHS OPraHU3MOB B TPUPOIHBIX

coo0IecTrax

OKOJIOTUYECKHE XapaKTCPUCTUKU TTOIYJISAIWH. OcHOBHBIE TIOKa3aTeIH
NnomyJiauuu: YUCICHHOCTb, IIJNIOTHOCTb, POXKIAAEMOCTb, CMCEPTHOCTL, IPUPOCT,

Murpanus. J[MHaM1Ka YMCICHHOCTH MOMYJISINUU U €€ peryisinus

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

CooOuiecTBo opranu3smMoB — 6uoreHo3. CTpyKTypbl OHMOIIEHO3a: BUI0BaS,
MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buasl-momunantel. CBs3U B

ouoIeHo3€e

Dkojoruyeckre cuctembl (d9kocuctembl). Ilonstue o0 skocucreme u
onoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTHI, peAYIIeHThI. KpyroBopoT BemecTB ¥ OTOK YHEPTUH B DKOCHUCTEME.
Tpoduueckue (TUIEBBIE) YPOBHU OKOCHCTEMBI. [luieBbie IIeMM M CETH.
OcHOBHBIE TIOKAa3aTENM 3KOCUCTEMBI: OHOMacca, MPOAYKIHUSA. ODKOJOTHYECKHE
MUpaMHUIbl: TMPOAYKIHMH, YHCICHHOCTH, OuomMacchl. CBOHCTBAa 3SKOCUCTEM:

YCTOWYUBOCTB, CAMOPETYIALUs, pazBuTue. CyKieccus

[Ipupoausie »KOCHCTEMBbI. JKOCHCTEMBI O03Ep U peK. DKocucrema
XBOMHOTO WJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCHUCTEMBI. ATPOIKOCHUCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruueckoe u X03HCTBEHHOE 3HAYCHHE arpO’IKOCUCTEM U YPOOIKOCHCTEM.

buopaznoobpasue kak ¢akrop ycrtoiuuBocTu 3KocucteM. CoxpaHeHue

OMOJIOTMYECKOro pazHooOpasus Ha 3emiie

VYuenue B.U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
o6uoctepsl. Kupoe BemectBo U ero ¢GyHkuuu. OcoOGeHHOCTH Ouochepbl Kak
r00anpHOM AdKOCHCTeMbl. JlMHaMHueckoe paBHOBeCHE W OOpaTHas CBSI3b B
ouochepe. KpyroBopoTsl BemiecTB M OHOTEOXMMUYECKUE IHUKIBI DIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepsl. OCHOBHBIE OUOMBI CYIITH

UenoBeuectBo B Ouochepe 3emin. AHTPONOTEHHbIE H3MEHEHUS B
ouocoepe. ['obanpHBIE HIKOTOTHYECKUE TTPOOIEMBI.
OcHOBa palMOHATBHOTO YIpPABIEHUS TMPUPOJHBIMH pECypcaMu H UX

HUCIIOJIb30BAHUC. I[OCTI/I)KGHI/IH OHOJIOrUHU U OXpaHa MpHUPOAbI




4. TemaTu4yeckoe NVIAHUPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCOB,
OTBOAMMBbIX HA OCBOCHHE KAK/0i TeMbl, B TOM YHCJIe ¢ Y4eTOM padoueil

nporpamMmbl BocnutTanuss HA YPOBHE COO:

10 xaacce (1 gac * 34 megenu = 34 yaca)

No | NeB | Tema ypoka K-Bo u.
/T | Teme
1. BuoJiorns kak Hayka 2
1. 1.1. buonoruss B cucreme Hayk. Ilpaktuyeckas pabora No 1 |1
«Mcnonp30BaHMe  pazIMYHBIX  METOJOB TPH  HM3YYCHUH
OMOJOTHYECKUX O0OBEKTOBY
2. |12 MeTo bl TIO3HAHMS KUBOU TPUPOJIBL. 1
2. 7KuBble cHCTEMBI M HX OPraHU3aIUsA 1
3. | 2.1. | buonornyeckue CUCTEMBI, IPOIIECCH U UX U3YUYECHUE 1
3. XHMMHYECKHUI COCTAB U CTPOEHME KJIETKH 8
4. |3.1. | Xumudeckuii coOCTaB KJICTKH. Boja 1 MUHEpalIbHBIC COJIN 1
5. | 3.2. | Benku. CocraB u CTpocHHE OCITKOB 1
6. | 3.3. | ®epmenTsl — OMoONOTHUYECKHE KaTanu3aTtopel. JlaboparopHas 1
pabota Ne 1 «M3yueHune KaTaauTHIECKON aKTUBHOCTH
(hepMeHTOB (Ha MpuMepe aMuIa3bl WK KaTajaa3bl)»
7. 3.4. | YrueBonsl. Jlumuasl 1
8. | 3.5. | Hykneunossie kuciotel. ATD 1
9. |3.6. | Ucropus u meroas! nu3ydeHus kietku. Kierounas teopus 1
10. | 3.7. | Kierka kak 1ieocTHas KuBas cCucTeMa 1
11. | 3.8. | Crpoenue sykapuoTHUYeCKON KiIeTkH. JJaboparopHast pabota Ne | 1
2 «/3yuenue cTpoeHUs KIETOK PacTeHUM, )KUBOTHBIX, TPUOOB
U 6aKkTepuil o] MUKPOCKOIIOM Ha TOTOBBIX MUKpOTMpernaparax
U UX OTHCAaHUE»
4, KusHeaeATeIbHOCTh KJIECTKH 6
12. | 4.1. | O6meH BelecTB WK METaboIU3M 1
13. | 4.2. | ®orocunTe3. XeMOCUHTE3 1
14. | 4.3. | DHeprerudeckuii oOMeH 1
15. | 4.4, | J)KusHeHHBIH UK KICTKH. [leeHne kiaeTku. MuTos. 1
Jlaboparopnas pabota Ne 3 «Habmronenne MuTo3a B KJIeTKax
KOHYHKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOTIperapaTax»
16. | 4.5. | buocunre3 6enka. Peakius marpuyHoro cuHTe3a. Tpancmsanus | 1
— OuocuHTe3 Oenka
17. | 4.6. | KonrpoabHas pabota «KieTka u ee U3HeIEATETbHOCTh 1
5. Pa3mHo:KkeHMe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB 5
18. | 5.1. | HexsetouHble )OPMBI )KU3HU — BUPYCHI 1
19. | 5.2. | ®opmMbl pa3MHOXKEHHUS OPTaHU3MOB 1
20. | 5.3. | Meiio3 1
21. | 5.4. | O6pa3oBaHue U pa3BUTHUE MOJIOBBIX KJIeTOK. OmnogoTBopenue. | 1
JlaGopatopHnas pabota Ne 4 «V3yueHune cTpoeHHsI OJOBBIX




KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

22. | 5.,5. | UnauBuayanbHOE pa3BUTHE OPraHU3MOB 1

6. HacencTrBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB 8

23 | 6.1. | I'eHeTnka — HayKa O HACJEICTBEHHOCTH U U3MEHYHBOCTHU 1

24 | 6.2. | 3aKkOHOMEpPHOCTH HACJICJIOBAHMSI MPU3HAKOB. MoHoTHOpUIHOE | 1
CKpEelLIBaHHE

25 | 6.3. | JuruOpumHoe ckpenuBaHue. 3aKOH HE3aBUCUMOTO 1

HacCJICJOBaHUA IPU3HAKOB

26 | 6.4. | CuemenHoe HacienoBaHue npusHakoB. JlaboparopHas padora | 1
Ne 5 «M3yyenue pe3yabTaToB MOHOTUOPUIHOTO U
JUTUOPUIHOTO CKPELMBaHUs y Ap030(UiIbl Ha TOTOBBIX

MHUKpOITpenaparax»

27 | 6.5. | I'enernka momna. HacnemoBanue Mpu3HAKOB, CIETUICHHBIX C 1
T0JIOM

28 | 6.6. | UsmenuuBocTh. HeHacnencTseHHas N3MEHYNBOCTD. 1

JlabopaTtopnast pabota Ne 6. M3yuenne MoauuKarmOHHON
W3MEHUYMBOCTH, TOCTPOCHHUE BapHAIIIOHHOTO psija 1
BAPUALIMOHHON KPUBO»

29 | 6.7. | HacnencrBeHHas m3MeHUHNBOCTb. Jlaboparopras pabora Ne 7. 1
«AHanmu3 MyTanui y Apo30Qribl Ha TOTOBBIX
MUKpOTpernaparax»
30 | 6.8. | I'eneruka uenoBeka 1
7. Cenexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH 3
31. | 7.1. | Cenexmus Kak HayKa U MPOIIECC 1
32. | 7.2. | MeToapl B TOCTH>KCHUS CEJICKITUN PACTCHHUM M )KUBOTHBIX 1
33. | 7.3. | buoTexHonorKs Kak oTpacib MPOU3BOJCTBA 1
8. Pe3epBHOE Bpemsi 1
34. | 8.1. | O6o06meHne U cucTeMaTU3alKsl 3HAHUK U YMEHUM 110 KypCy 1
6uonorun 10 kiacca
11 kaace (1 gac * 34 nenenu = 34 yaca)
Ne | NeB | Tema ypoxka K-Bo u.
/m | Teme
1. JBOJIOLMOHHAS OMOJI0T Ul 9
1. |11 DBOJTIOIHS U METO/IbI €€ U3YUCHUS 1
2. |12 HcTopus pasBUTHSA NPENCTABICHHA 00 3BOJIOIUH. 1
3. | 13. MHUKpPO3BOITIOLHS 1
4. | 1.4. [Tomymsiius kak 2JIeMEHTapHas €AMHULA BUA U BOJIIOLUN. 1
Jlaboparopnas pabota Ne 1 «CpaBHEeHHE BUIOB 11O
MOP(OTIOTHIECKOMY KPUTEPHIO»
S. | 15. JIBKyIIMEe CUIIbI (d1eMEHTApHBIE (HAKTOPHI) IBOJKOLMH 1




6. |1.6. EcrectBenHblit 0T60p U €ro GopMbI 1
7. | 1.7. Pe3ynbTarhl 3BOIIOLMHU: IPUCIIOCOOIEHHOCTh OPTaHU3MOB 1 1
BHI000pazoBanue. JlabopatopHas padora Ne 2 «Onucanue
MPUCTIOCOOICHHOCTH OPraHu3Ma 1 €€ OTHOCUTEILHOTO
XapaxkTepa
8. |18 HanpasiieHus u yTd MakpOIBOJIIOIUH 1
9. |19. | HeobGpatumMoCTh 3BOJIOLHH 1
2. Bo3HuKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie 9
10. | 2.1. | Wcropus )Xu3HH Ha 3eMIie © METOBI €€ N3yUCHHS 1
11. | 2.2. | I'unoTe3bl MPOUCXOKICHHUS KU3HH HA 3emiie 1
12. | 2.3. | Pa3BuTHe )U3HU Ha 3eMJIC 10 3paM | IeproiaMm 1
13. | 2.4. | OCHOBHBIE ATAITBI YBOJIOIMH PACTUTEIHFHOTO M dKUBOTHOTO 1
mupa. [Ipaktuyeckas padora Ne 1 «M3ydyeHne uckonaembix
OCTaTKOB PAaCTEHUH U )KUBOTHBIX B KOJIICKITHSIX)
14. | 2.5. | CoBpemMeHHas cHCTEMa OPraHUIECKOro MHUpa 1
15. | 2.6. | DBoJrOIHUs YeIoBeKa (aHTPOIIOTECHE3) 1
16. | 2.7. | JiBmwxkymue cuitbl ((haKTOphI) aHTPOTIOTeHE3a 1
17. | 2.8. | OcHOBHBIE CTa/INU IBOJIONUHN YETIOBEKA 1
18. | 2.9. | YenoBeueckue packl ¥ MPUPOIHBIC aTaNITAIIH YeJTOBEKa 1
3. Opranu3msl 4 OKpPY:Ka0IIAas cpeaa 5
19. | 3.1. | KonrtposbHas paboTa «IBororus. BosHUKHOBEHWE KU3HM HA | 1
3emiie»
20. | 3.2. | Dkonorus Kak HayKa 1
21. | 3.3. | Cpenbl oOUTaHHS B SKOJOTUUYECKHUE (PAKTOPHI 1
22. | 3.4. | Abuotnueckue daxropsl. JlaboparopHas padota Ne 3. 1
«Mopdomnoruyeckre 0COOEHHOCTU PACTEHUHN U3 Pa3HBIX MECT
obutanusy. JlabopatopHas padora Ne 4. «BiausiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23. | 3.5. | buotuyeckue hakTopbl 1
4, Coo01ecTBa 1 YKOJIOrHYecKHe CHCTEMbI 9
24. | 4.1. | Dxonoruyeckue XapakTepucTuku nomymsiuun. [IpakTudeckas 1
pabota Ne 2 «[lojcuér MI0THOCTH MOMYISALUUN Pa3HBIX BUAOB
pacTeHMIN
25. | 4.2. | CooOmiecTBa OpraHu3MOB — OHOIICHO3 1
26. | 4.3. | DKOJIOTUYECKUE CHCTEMBI (3KOCUCTEMBI) 1
27. | 4.4. | OcHOBHBIE MTOKA3aTEIN IKOCUCTEMBI. DKOJIOTUUECKHE 1
nupamubl. CoiicTBa skocucteM. Cykueccus
28. | 4.5. | [IpupoaHbIe SKOCUCTEMBI 1
29. | 4.6. | AHTPONIOTE€HHBIE YKOCUCTEMBI 1
30. | 4.7. | buocdepa — rnobdanbHas FKOCUCTEMA 3eMIH 1
31. | 4.8. | 3akOHOMEpHOCTH CylIecTBOBaHUS Onochepbl 1
32. | 4.9. | YenoseuecTBo B Onochepe 3eminn 1
S. Pe3epBHOe Bpemsi 2




33.

5.1.

CocyltiecTBoBaHUE MIPUPOBI U YEIIOBEUECTBA

34.

5.2.

O060061uIeHre U cucTeMaTU3alus 3HAHUN U YMEHHH 110 Kypey
6uonoruu 11 kmacca
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	1. Пояснительная записка
	2. Планируемые результаты освоения учебного предмета «Биология» (БАЗОВЫЙ УРОВЕНЬ)
	Уметь интегрировать знания из разных учебных предметов

	Предметные результаты
	Предметные результаты освоения программы СОО по биологии на базовом уровне включают специфические для учебного предмета «Биология» научные знания,     умения     и     способы     действий     по     освоению,     интерпретации и преобразованию знаний...
	Предметные результаты освоения учебного предмета «Биология» в 10 классе  должны отражать:
	сформированность знаний о месте и роли биологии в системе научного знания естественных наук, в формировании современной естественно-научной картины мира и научного мировоззрения, о вкладе российских и зарубежных учёных- биологов   в   развитие   биоло...
	умение раскрывать содержание биологических терминов и понятий: жизнь, клетка, организм, метаболизм (обмен веществ и превращение энергии), гомеостаз (саморегуляция), уровневая организация живых систем, самовоспроизведение (репродукция), наследственност...
	умение излагать биологические теории (клеточная, хромосомная, мутационная, центральная догма молекулярной биологии), законы (Г. Менделя, Т. Моргана, Н.И. Вавилова) и учения (о центрах многообразия и происхождения культурных растений Н.И.   Вавилова), ...
	умение владеть   методами   научного   познания   в   биологии: наблюдение и описание живых систем, процессов и явлений, организация и проведение биологического эксперимента, выдвижение гипотезы, выявление зависимости между исследуемыми величинами, об...
	умение выделять   существенные   признаки   вирусов,   клеток   прокариот и эукариот, одноклеточных и многоклеточных организмов, особенности процессов: обмена веществ и превращения энергии в клетке, фотосинтеза, пластического     и     энергетического...
	умение применять полученные знания для объяснения биологических процессов и явлений, для принятия практических решений в повседневной жизни с целью обеспечения безопасности своего здоровья и здоровья окружающих людей, соблюдения норм грамотного поведе...
	умение решать элементарные генетические задачи на моно- и дигибридное скрещивание, сцепленное наследование, составлять схемы моногибридного скрещивания для предсказания наследования признаков у организмов;
	умение выполнять лабораторные и практические работы, соблюдать правила при работе с учебным и лабораторным оборудованием;
	умение критически оценивать и интерпретировать информацию биологического содержания, включающую псевдонаучные знания из различных источников (средства массовой информации, научно-популярные материалы), этические аспекты современных исследований в биол...
	умение создавать собственные письменные и устные сообщения, обобщая биологическую информацию из нескольких источников, грамотно использовать понятийный аппарат биологии.
	Предметные     результаты     освоения     учебного     предмета     «Биология» в 11 классе должны отражать:
	Уметь интегрировать знания из разных учебных предметов

	сформированность знаний о месте и роли биологии в системе научного знания естественных наук, в формировании современной естественно-научной картины мира и научного мировоззрения, о вкладе российских и зарубежных учёных - биологов   в   развитие   биол...
	умение раскрывать содержание биологических терминов и понятий: вид, популяция, генофонд, эволюция, движущие силы (факторы) эволюции, приспособленность организмов, видообразование, экологические факторы, экосистема, продуценты, консументы, редуценты, ц...
	умение излагать биологические теории (эволюционная теория Ч. Дарвина, синтетическая теория эволюции), законы и закономерности (зародышевого сходства К.М. Бэра, чередования главных направлений и путей эволюции А.Н. Северцова, учения о биосфере В.И. Вер...
	умение владеть   методами   научного   познания   в   биологии: наблюдение и описание живых систем, процессов и явлений, организация и проведение биологического эксперимента, выдвижение гипотезы, выявление зависимости между исследуемыми величинами, об... (1)
	умение выделять существенные признаки строения биологических объектов: видов, популяций, продуцентов, консументов, редуцентов, биогеоценозов и экосистем, особенности процессов: наследственной изменчивости, естественного отбора, видообразования, приспо...
	умение применять полученные знания для объяснения биологических процессов и явлений, для принятия практических решений в повседневной жизни с целью обеспечения безопасности своего здоровья и здоровья окружающих людей, соблюдения норм грамотного поведе... (1)
	умение решать элементарные биологические задачи, составлять схемы переноса веществ и энергии в экосистемах (цепи питания);
	умение выполнять лабораторные и практические работы, соблюдать правила при работе с учебным и лабораторным оборудованием; (1)
	умение критически оценивать и интерпретировать информацию биологического содержания, включающую псевдонаучные знания из различных источников (средства массовой информации, научно-популярные материалы), рассматривать глобальные экологические проблемы с...
	умение создавать собственные письменные и устные сообщения, обобщая биологическую информацию из нескольких источников, грамотно использовать понятийный аппарат биологии. (1)
	3. Содержание учебного предмета «Биология» (БАЗОВЫЙ УРОВЕНЬ)


