


AHHOTaN U K paboueil nporpamme.

PaGouass mporpamma ydeOHOTO TmpenMera «buosorus» 00s3aTeNbHON TPEIMETHON
obmactu «EcTtecTBeHHO-HaydHBIEC MPEIMETHI», ABISACH cocTaBHON yacTteio OOII COO MAOY
«Jlumeit Ne 176y, cocraBneHa B cootBeTcTBUU ¢ MyHKTOM 18.2.2 ®I'OC 00O, IlonoxeHuem o
paboueit mporpamme MAOQOY «Jlumeir 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
obpa3oBanuu B Poccuiickoit denepanuny).

Paboyas mporpamma sIBIsIETCS HOPMAaTHUBHBIM JIOKYMEHTOM, OTIPEACIISIIOIINM COACpIKaHue
M3YYCHUS y4eOHOTO TPeaMETa, TUTAHUPYEMBIX (JTUMIHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX)
pe3ybTaTOB, OCHOBHBIC BHJBI y4eOHOW ESITEIHHOCTH, KOTOPHIE OIPENENIeHbl Ha YpPOBEHb
o0OyueHus1, 1 KOJIMYECTBO YaCOB.

Pabowas mporpamma mo Owosioruu 0a30BOTO ypPOBHS H3YUEHHs TpEIMETa COCTaBIICHA
yuurteneMm Ouosnoruu [lankoBoit A.B. Ha 2 roga ypoBHs cpeaHero oomiero oopazosanus (¢ 10 no
11 xnacc), obcyx/ieHa U MpUHATA Ha 3aceqaHuu metoaudeckor kadenpst MAOY «Jluneir Ne
176», cormacoBaHa ¢ 3aMECTHTENIEM TUPEKTOpa MO ydeOHO-BOCHUTATEIbHON pabore MAOY
«JInmen No 176».

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

IIOSICHUTCIIbHAA 3aIllMCKa,

TUTAHUPYEMBIE pe3yIbTaThl OCBOCHUS y4eOHOTO peaMeTa «bromorns»;

coJiepkaHne yaeOHoro npeamera «bromorns»;

TEMAaTUYEeCKOe IUIAHMPOBAHUE C YKa3aHHEM KOJIMYECTBA AaKaJEeMHUYECKHX YacoB,
OTBOJIMMBIX Ha OCBOCHHE KaXJOW TEMbl M BO3MOXKHOCTH HWCIIOJB30BAaHUS O 3TOU
TEeMeE AJICKTPOHHBIX (IU(PPOBHIX) 00pa30BaATEIHHBIX PECYPCOB.

el N

1. losicHuTeILHAS 3aNIMCKA

I[Ipn paszpaboTke mnporpamMmbl 1O OHOJOTUM  TEOPETUYECKYID  OCHOBY
JUIS OTIpEeJIeNIeHUs MOAX010B K (POPMUPOBAHUIO COJIEPKaHUs Y4eOHOTO MpeaMeTa

«buonorus» COCTaBWJIH: KOHIIENTyaJIbHbIE MOJIOKEHUS OIrocC
COO o B3auMOOOYCIIOBJIICHHOCTH ILIeJIeH, COJIEpP)KaHMs, pe3ylbTaTOB OOyYeHHs |
TpeOOBaHUN K YPOBHIO MOJTOTOBKHM BBIMYCKHUKOB, IMOJIO)KEHHUS OO0 OOLIMX LENsiX U
MPUHIIUIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHHUE CHCTEMBbI CpPEIHEro O0OIIero
obpazoBanus B Poccuiickoit deneparuu, a Takke MOJTOKEHHUS O crienupuke OHOIOTHH,
e€ 3HAUEHWHU B T[IO3HAHUU JKUBOM TPHUPOJBI U OOECHEYEeHUU CYIIECTBOBAHUS
yenoBedeckoro obmiectBa. CornacHO Ha3BaHHBIM IOJIOKEHUSAM OTPEAETICHbl OCHOBHBIC
(GYHKIMH POrpamMMBbl 10 OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu Ha€T MpeACTaBICHUE O LIENsAX, 00 oOIiel cTpaTeruu
oOyueHus, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIKUXCS CPECTBAMHU Y4eOHOTO MpeaMeTa

«buonorus», omnpenenser o6sg3aTeNbHOE TMPEIMETHOE  COAEpXKaHHE, €ro
CTPYKTYpY,  pacmpeieieHue [0  pasfaenaM U TemMaM,  PEKOMEHIYEMYIO
MOCJIEIOBATENFHOCTh M3YUEHHUs Y4eOHOro Mmarepualia ¢ Y4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKKM 0Opa3oBaTeNpHOTO TMpoIlecca, BO3PACTHBIX
0coOeHHOCTeH 00yyaromuxcs.

B mporpamMme mo OHONOTHU TaKKe yYYUTHIBAIOTCS TPeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METampeIMeTHbIM W  MPEAMETHBIM  pe3ylbTaTaM  OOy4YeHHs B
(OpMHpOBAaHHH OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENBHON JEATEIBHOCTH/YIeOHBIX
JEVCTBHUI 00YJarOIUXCs IO OCBOCHUIO COACPIKAHUS OMOJIOTUYECKOTO 00pa30BaHUsI.


http://www.fgosreestr.ru/

B mporpamme mo Oumosiorun (10-11 kmaccel, 0a30BBI YPOBEHB) pealr30BaH
OPUHLMI TPEEeMCTBEHHOCTH B HW3y4eHHUH OHOJOTMH, Onarojaps ueMmMy B HeEH
MIPOCMATPHUBACTCS HAMIPABICHHOCTh HA Pa3BUTHE 3HAHWM, CBSI3AHHBIX C (POPMHPOBAHUEM
€CTeCTBEHHO-HAYYHOTO  MHPOBO33PEHHS, I[IEHHOCTHBIX  OpHEHTAIMid  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIUICHUS, PEACTABICHUN O 3I0pOBOM 00pa3e >KMU3HU U OepexHBIM
OTHOILIEHHEM K OKpyXarwlled npupoaHou cpexne. Ilostomy Hapsaxy ¢ u3ydeHUEM
001Ie0MOIOTHYECKIX TEOPUH, a TaKKe 3HAHUH O CTPOCHHM JKHMBBIX CHCTEM DPa3HOTO
paHra u CyIIHOCTH OCHOBHBIX TPOTEKAIOMIMX B HHUX IPOIECCOB B IPOrpamMMe I0
OMOJIOTUN YJENICHO BHHMAaHHE HCIOJIb30BAaHHUIO TOJTYYEHHBIX 3HAHUW B MOBCEIHEBHOMN
KU3HU JIUISL PEUICHUs IPUKIIAIHBIX 3a/1a9, B TOM YMCIIe: MPO(UIAKTUKHA HACIEICTBEHHBIX
3a00JIeBaHMI YEJIOBEKA, MEANKO-TEHETHYECKOTO KOHCYJIbTHPOBAHHSA, OOOCHOBAHHUS
9KOJIOTMYECKHU 11eJ1IeCO00pa3HOTo MOBEACHUS B OKpY)KaloIlled MpUPOIHON cpesie, aHanu3a
BIMSIHHUSL XO3SHCTBEHHOW JEATENBHOCTH 4YEJIOBEKAa Ha COCTOSHUE TMPHUPOIHBIX |
WCKYCCTBEHHBIX HKOCHCTEM. YCHJCHHE BHUMAaHHS K MPUKIAJHOW HAIPaBICHHOCTH
ydueOHoro mpeamera «bHOJOTHS» MPOJAUKTOBAHO HEOOXOJAMMOCTHIO OOeCTedeHUs
YCIIOBHH ISl pElIeHUs] OJHOW W3 aKTyalbHBIX 337ad IIKOJIBHOTO OWOJIOTHYECKOTO
o0pa3zoBaHus, KOTOpas MpezamnojaracT (GopMupoBaHUE Yy OOYy4aAIOMIUXCS CIOCOOHOCTH
aIanTHPOBATHCS K U3MEHEHUSIM JIMHAMHYHO Pa3BUBAOIIETOCS COBPEMEHHOTO MHpA.

[Mporpamma 1o OHOJIOTHUHM SIBIISIETCSI OPUEHTHPOM JIJISl COCTaBICHHS PabOUYMX
porpamMmM, aBTOPHI KOTOPBIX MOTYT NPEJIOKUTH CBOW BapHaHT MOCIEIOBATEIHHOCTH
W3yUYEHHs] M CTPYKTYpHl y4eOHOTO Marepuana, CBOE BUACHHUE IyTed (OPMHUPOBAHHS Y
oOyuarontuxcs 10—11 kmaccoB mpeaMeTHBIX 3HAHUN, YMEHHH M crocoOoB y4eOHOI
JESTeTbHOCTH, a TaKKe METOJMYECKUX PEHICHWH 3alad BOCHUTAHUS 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, pactupsieT ¥ 0000IaeT 3HaHMUs O JKUBOM NpUpPOJie, €€ OTINUUTEIbHBIX MPU3HAKAX
— 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
YKUBOI MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHue OMONIOTHSA MMEET TaKXkKe Uil PeUIeHUS BOCHUTATENbHBIX U
pa3BHUBAIOIIMX 3a/lad CpPeAHEero ooOiero oOpa3zoBaHUs, COLMAIM3ALUU OOYYAIOLIUXCA.
N3yuenue Ouonoruu obecredyrBaeT YCIOBHS Uil (OPMUPOBAHUS HHTEIUICKTYaJbHBIX,
KOMMYHHMKAIIUOHHBIX ¥  WH(GOPMAlMOHHBIX HABBIKOB, JCTETUYECKOM KYIBTYPHI,
CHOCOOCTBYET MHTErpallid OHOJNOTHYECKHX 3HAHUN C TPEJCTABICHUSMU U3 JPYTUX
y4eOHBIX TPEIMETOB, B 4YaCTHOCTH, (GU3MKH, XuMuu U reorpaduu. HazBaHHbIe
TIOJIOKEHUSI O TMPeAHa3HAYeHUU yueOHOro npeamera «broaorusy cocTaBuin OCHOBY JUIS
ompeJieNieHus MOAX0J0B K OTOOpY H  CTPYKTYpPUPOBAHHIO €ro  COJIEp>KaHus,
MIPEJICTAaBICHHOIO B IIpOrpaMMe o OHOJIOTUH.

Ot6op conepxkanusi ydebHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH € MO3MLMH KyJIbTypOoCOOOPa3HOTO IMOAX0Ja, B COOTBETCTBHU C KOTOPBIM
oOyyaronuecst TOJUKHbI OCBOWUTH 3HaHWUS M YMEHHs, 3HauuMble A (POpMUpPOBaHUS
oOmiel KyiabTyphl, ONpEAeSIONNe aJeKBaTHOE IMOBEJICHHE 4YEJIOBEKAa B OKPYKAIOLICH
NPUPOJHOM cpefe, BOCTpeOOBaHHbIE B IOBCEJHEBHONW JKM3HM U MNPAKTUYECKOH
nearenbHocTH. (Ocofoe MecTo B 3TOM CHCTeMe 3HaHUM 3aHUMAlOT 3JEMEHTHI
COJIepKaHUs, KOTOpbIE CIy)KaT OCHOBOM i (OPMUpPOBAHUSA TPEJCTABICHHM O
COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTHHE MHpa U IIEHHOCTHBIX OPHEHTAIMIX
JMYHOCTH, CIIOCOOCTBYIOLINX TYMAaHNU3alUU OUOJIOTMYECKOT0 00pa30BaHusl.

CTpykTypupoBaHME cOJEpKaHHs  y4eOHOro MaTepuajla B  Iporpamme
no OHMOJIOTUM OCYLIECTBIIEHO C Yy4YETOM MPUOPUTETHOTO 3HAYEHUS 3HAHUH 00



OTJIMYUTEIBHBIX OCOOEHHOCTSIX JKHMBOM IPHUPOJbI, O €€ YPOBHEBOH OpraHU3aluu u
HBOJIIOLMU. B COOTBETCTBUH C 3THM B CTPYKType ydeOHOro mpenmera «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  JKUBOW  TPUPOAB»,  «IKOCHUCTEMBI W  TPUCYIIHE UM
3aKOHOMEPHOCTHY.

Lenp w3ydenumst ydeOHOTO mTpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaZICHUE OOYYaIOUIMMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHH3aluu
KHUBBIX CHCTEM DPAa3HOTO paHra ¥ MPHOOpETeHHWEe yMEHHWH HCHOJb30BaTh ATH
3HAHUS JUTSI TPAMOTHBIX JCWCTBUI B OTHOLICHUH OOBEKTOB KUBOW MPUPOIBI U PEIICHUS
Pa3IMYHBIX KU3HEHHBIX POOIIEM.

JocTwkenne  1nenu U3Y4YECHHUS y4ebHOro npeaMera «buonorus»
Ha 6a30BOM ypOBHE 00ECIIEUNBAETCS PELICHUEM CIEAYIOUINX 3a/1au:

OCBOEHHE 00yJarOIUMHUCS CUCTEMBI 3HAHUN O OMOJIIOTHYECKUX TEOPHUSX, YICHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSAX, THUIOTe3aX, IpaBWIaX, CIYKalluX  OCHOBOH IS
(dbopMUpOBaHHS TPEACTABICHUH O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O MeEToJax
HAyYHOTO TO3HAHMUS, CTPOCHUHU, MHOTOOOpPa3uu U 0COOEHHOCTSIX KUBBIX CHCTEM PAa3HOTO
YPOBHSI OpPraHM3alliH, BBINAIOMIUXCS OTKPBITUSX U COBPEMEHHBIX MCCIIEIOBAHUAX B
OMOJIOruH;

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

CTAaHOBJIEHWE y  oOOyyaromuxcsi oOmeil  KyabTypbl, (DYHKIIHMOHAIBHOU
IPaMOTHOCTH, pPa3BUTHE YMEHUN OOBACHATH U OLEHUBATH SBJICHHUS OKPYXKAIOLIEr0 MUpa
YKUBOU MPUPObI HA OCHOBAHUM 3HAHUU U OTIBITA, OJYYEHHBIX NPU U3y4EeHUHN OUOJIOTHH;

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

BOCIUTaHHE YOEXKAEHHOCTH B BO3MOXKHOCTH II03HAHHS YEJIIOBEKOM >KHBOU
MIPUPO/IbI, HEOOXOAUMOCTH OEPEXKHOTO OTHOLIECHUS K HEH, COOMIOICHUS STUYECKUX HOPM
P MPOBEIEHUU OMOJIOTHYECKUX UCCIIeI0BaHUT;

OCO3HAHME IIEHHOCTH OWOJIOTMYECKUX 3HAHUM U1 TIOBBIIICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYpPHI, Ui (POpMHUPOBAHKS HAYUHOTO MUPOBO33PEHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U1 yMEHUH B TOBCEIHEBHON KU3HU AJIS
OIICHKH TMOCJEJICTBUI CBOEH JAeATEIbHOCTH IO OTHOIICHUIO K OKpYXKarolleWl cpene,
cOOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE U COONIOJIEHHE Mep MNPOodUIAKTUKU
3a00JIeBaHUIA.

B cucreme cpemnero oOmero oOpazoBanus —«buonorus», u3zydaemas
Ha 0a30BOM YpOBHE, ABISIETCS 00s3aTeIbHBIM YU€OHBIM MPEAMETOM, BXOSIIUM B COCTaB
npeaMeTHoit o61actu «EcTecTBEHHO-HAYUHBIE IPEAMETHD.

OO11ee yMca0 4acoB, PEKOMEHI0BAHHbIX sl U3y4YeHUs1 Onosioruu — 68 yacos: B
10 xacce — 34 yaca (1 gac B Hezento), B 11 kiacce — 34 gaca (1 yac B Henento).

Pabouas mporpamma ydyeGHOro mpeamera «buonorus» cocraBieHa ¢ yuyeToM
paboyeil mporpaMMbl BocnuTaHus. BocnuTaTe/ibHBIH MOTEHUHAJT Y4eOHOT0 3aHATHS
peajm3yercs depes:

— MaKCHUMAaJIbHOE HCIIOJIb30BaHHE BOCIMTATENIBHBIX BO3MOXKHOCTEH COJIEpKAHUA
y4eOHBIX TMpeaMeToB Ui (OPMHUPOBAHUS Yy OOYYaIOIIMXCS POCCHUHCKHX
TPAIUIIMOHHBIX JIYXOBHO-HPABCTBEHHBIX U  COIIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCUICKOTO HCTOPUUYECKOTO CO3HAHUS HA OCHOBE UCTOPUYECKOTO MPOCBELICHUS;



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/IENIEHUHU BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHATHUM;

— 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 BOCIMTATEIbHBIM UAEAJIOM, LIEIbIO U
3a/ladyaMM BOCIIUTAHUS, LI€JIEBBIMA OPUEHTUPAMHU PE3y/IbTaTOB BOCIIUTAHMS;

— pealu3anuio NPUOPUTETA BOCIIUTAHUS B yUEOHOM 1€ATENbHOCTH;

— TpUBJICYEHHE BHUMAHUS OOYYaIOIMXCS K [IEHHOCTHOMY aclEeKTYy 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,
CTUMYJIMPYIOIIMUX MO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX METOIUK, AUCKYCCH,
JAIOIIMX BO3MOKHOCTh MPUOOPECTHU OMBIT BEACHUS KOHCTPYKTUBHOTO 1MAJOra;

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

— noOyxaeHne o0yJaromuxcsi coOaoaaTh HOPMbI MOBEIEHUS, MpaBUiia OOIICHUS
CO CBEPCTHHKAMHM M MEAArorMuyecKMMH pabOTHUKAMH, COOTBETCTBYIOUINE YKIIaay
oOmieoOpa3oBaTenbHOl  OpraHu3allMM,  YCTAaHOBIEHME U MOJAEPXKKY
no00posKenaTeTbHON aTMOC(EpHI;

— OpraHM3allii0  HACTaBHUYECTBA  MOTHUBUPOBAHHBIX M 3PYAUPOBAHHBIX
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 U BBHINOJIHEHUE WHIUBUAYAIbHBIX U TPYIIOBBIX
IIPOEKTOB BOCIUTATEIbHON HAIIPABIEHHOCTH.

2. Ilnanupyemble pe3yJbTaThl 0CBOEHHUsI Yy4eOHOro npeamera «buosorus»
(BA30OBbBIH YPOBEHD)

Cornacio ®I'OC COO ycraHaBIMBaIOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
oOyyaroImuMHUCs  MporpaMM  cpeaHero  oOmero  oOpa3oBaHMs:  JIMYHOCTHBIM,

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, LCJICHAIIPAaBJICHHOC
Pa3sBUTUC BHYTPCHHHUX Y6G)KI[€HI/II7I JMYHOCTA HA OCHOBE KJIIOYEBBIX IIEHHOCTEH H
HCTOPHUYCCKUX TpaI[I/II_II/Iﬁ Pa3sBUTHA OHOJIOrHYECKOTO 3HaHMHA, TOTOBHOCTH U
CIIOCOOHOCTH O6yanOHlHXCH PYKOBOACTBOBATLCA B CBOCM OEATEIbHOCTH II€HHOCTHO-
CMBICJIOBBIMHU YCTAHOBKaMH, HNPUCYIIUMU CUCTEMC OMOJIOTHYECKOTO 06pa30BaHI/I}I,



HaJIM4YMe 3KOJIOTUYECKOTO IPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh I U CTPOHTH
YKU3HEHHBIC TLJIAHBI.

JInyHOCTHBIE pE3yJabTaThl OCBOCHUSI Tmpeamera «bHOJNOTHS»  TOCTUTAOTCS
B €IMHCTBE Y4YeOHOH ¥  BOCHUTATENILHOW  JEATCIILHOCTH B  COOTBETCTBHUH C
TPaAMIIMOHHBIMU POCCUUCKHUMHU COIMOKYAbTYPHBIMH, HCTOPUYECKUMH M JTYyXOBHO-
HPAaBCTBEHHBIMHM I[EHHOCTSIMU, TPUHATHIMA B OOIECTBE IMpaBUJIaMHU M HOPMaMH
MOBEJIEHNUS M CIOCOOCTBYIOT IIpoIleccaM CaMOIO3HAHHUSA, CaMOBOCHHUTAHHUS U
CaMOpPa3BUTHS, PA3BUTHSA BHYTPEHHEW MO3UIMU JUYHOCTU, MATPUOTHU3MA, YBAXKEHUSA K
3aKOHY M TNPaBONOPSAKY, YEJIOBEKY TpyJa W CTapIIeMy HOKOJEHHIO, B3aUMHOIO
YBOKCHHS, OEPSI)KHOTO OTHONICHWS K KYyJIbTypHOMY HACJICIUI0O H  TPATUIUSAM
MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickort denepannu, NpuUpoIe U OKPYKaroIEH cpee.

JIugHOCTHBIE pe3yibTaThl OCBOCHUSI Yy4eOHOro mpeamera «bHUOJOTHS TOTKHBI
OTpaXkaTb  TOTOBHOCTh W  CIIOCOOHOCTh  OOyYalOIIMXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHOM  BHYTPEHHEW  MO3WIMEH  JTUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OPHMEHTAIINH, MMO3UTHUBHBIX BHYTPEHHUX YOEXKJIEHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pACIIMPEHUE >KU3HEHHOTO OMbITa M OIbITa
JIEATEIBHOCTH B TPOLIECCE peaau3alid OCHOBHBIX HAMpPaBJICHUA BOCHUTATEIIBHOU
JIEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

1. rpaxIaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIUA OOYYAIOIMIETOCs KaK aKTUBHOTO
1 OTBETCTBEHHOTO YJI€Ha POCCUHUCKOTO OOIIECTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TMPAaB M OO0SI3aHHOCTEH, YBAKCHHE 3aKOHA M
MPaBOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHN AEATEIbHOCTH TNPU CO3JAaHUM Y4eOHBIX
MIPOEKTOB, PEHICHUH y4eOHBIX M MO3HABATEIbHBIX 3a]ay, BHIMOJIHEHUH OHOJIOTMYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpEAENATh COOCTBEHHYIO MO3WIHUIO MO OTHOLIEHUIO K SBJICHHUSIM
COBPEMEHHOM KU3HU U OOBIICHITH €€;

YMEHHME Y4YUTHIBATb B CBOUX JCHCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUSL JIIOIEH C pa3HBIMU YOKICHUSMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COLIMAJIbHBIM I10JIOKEHUEM,;

TFOTOBHOCTh K COTPYIHUYECTBY B IPOIECCE COBMECTHOIO BBITIOJHEHUS Y4E€OHBIX,
[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 Hapojay, 4yBCTBa OTBETCTBEHHOCTH mepen PoauHoil, ropmoctu 3a
CBOM Kpail, cBow PoauHy, CBOM S3bIK U KyJIbTYypY, HpPOLLJIOE M HACTOsIIEe
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIECIUI0O U MaMITHUKaM MPUPOJBI,
JOCTH>KEeHHsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKIIAJ POCCUNMCKHMX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJNIOTHH, TIOHUMaHUS 3HAYeHHUS OMOJIOTHHM B TMO3HAHUHM 3aKOHOB MPUPOJBI, B KU3HU
YeloBeKa U COBPEMEHHOTO 00IeCTBa;

uaeiHass yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHio u 3amure OTtedecTsa,
OTBETCTBEHHOCTH 3a €ro cyab0y;

3. JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHE [JIyXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapoda; CPOPMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHTyallUI0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,



OPHUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH;

OCO3HAHHWE JIMYHOTO BKJI/Ia B TOCTPOCHHUE YCTOMYMBOTO OYAYIIET0; OTBETCTBEHHOE
OTHOIIEHUE K CBOMM POJMUTEIISAM, CO3/IAHUIO CEMbH Ha OCHOBE

OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccny;

4. 3CTeTMYeCKOro BOCIMTAHMS:

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

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 0JIArONoJIyYHs:

MMOHMMAaHHWE W peaju3alis 370pOBOTO M 0e301MacHOro olpasza KU3HU (370pOBOE
MUTaHUE, COOJIOJIEHNE TUTHMEHMYECKHX TMPaBWJI W HOPM, COaTaHCHPOBAHHBIM PEXUM
3aHATUN U OTAbIXa, PETyJsipHas (pu3nyeckas aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3HUYECKOMY M TICHXHYECKOMY
3JI0POBBIO;

MMOHMMAaHHE IEHHOCTU TPABWJI WHIWBUYATBHOTO W KOJUIEKTUBHOTO O€3011acCHOTO
TIOBEJICHUS B CUTYAITUAX, YIPOXKAIOIINX 3I0POBHIO M KU3HU JIFOJICH;

OCO3HAaHWE TOCIEACTBUHA W HENMPHUATHS BPEIHBIX NPHUBBIYEK (YIOTpPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHUsI);

6. TPYI0BOro BOCIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

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

UHTEpEC K pa3iuyHbiM cdepam mnpodecCHOHATbHOW JIeATENbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIA BHIOOP Oymymiel mpodeccun M peain30BBIBATH COOCTBEHHBIE
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 €€ CyLIECTBOBAHUS;

MOBBIIIEHUE  YPOBHS  OKOJOTHMYECKOW  KyIbTypbl: MPUOOpETEHHE  OIbITa
IUIAHUPOBAHUS TIOCTYNKOB U OIICHKH MX BO3MOXKHBIX MOCIEACTBHUMA ISl OKpYKaromei
CpeIbl;

OCO3HAaHME TJO00ANIBbHOTO XapakKTepa »SKOJOTHYEeCKUX IMpolieM U MyTed ux
pelIeHus;

CIOCOOHOCTh MCHOJNB30BaTh MpUOOpeTaeMble MPU W3YYEHUU OMOJIOTUU 3HAHUS U
YMEHHUsSI TIPU PEIICHUH MPOOJIeM, CBA3AHHBIX C PallMOHAIBHBIM MPHUPOAONOIHE30BaHUEM
(coOmroienre mpaBwIl IOBEICHUS B IPUPO/Ie, HANIPABIEHHBIX HA COXpaHEHHE PaBHOBECHS
B 9KOCHCTEMaX, OXpaHy BHJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HENpPUITHE ACUCTBUM, NPUHOCAIIMX BPEd OKPYKAIOMIEH NPUPOIHOU
cpele, yMEHHE TPOTHO3UPOBATh HEOIATOMPHUATHBIE HKOJOTMYECKUE TOCIEICTBUS
MpeANpPUHIMAEMbIX JEHCTBUI U MTPeIOTBPAIATh UX;

HaJU4YMe PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, 3KOJIOTHUECKOW KYJIbTYpHI,
OTIBITA JIEATEIbHOCTH SKOJIOTUUECKOM HANPABIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCA UMU
B MO3HABATEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBbHOM MPAKTUKE, TOTOBHOCTH K yYacCTHIO
B MPAKTUYECKOU I€ATEIbHOCTH KOJIOTMYECKON HAPaBIEHHOCTH;



8. IeHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAayKM M OOILIECTBEHHOW IPAKTHKH, OCHOBAHHOTO Ha JUAJIOTIE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYIHTYPHOM MHUPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOM KyJIbTYpHl KaK CpeicTBa
B3aUMOJICHCTBUS MEX/Ty JHOAbMU U IMO3HAHUS MUDA;

MOHMMaHHE CcrneuupuKkun OHOJIOTMM KaK HayKd, OCO3HaHuiA €€ pojiu B
(OpMUPOBAaHUM PAIMOHAIFHOTO HAYYHOTO  MBIIUICHUS,  CO3JaHUU  IEJIIOCTHOTO
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:
oOecriedeHHss HOBOTO YpPOBHS pa3BUTUS MEIUIMHBI, CO3JAHHUE TEPCHEKTHUBHBIX
OMOTEXHOJOTHM, CIOCOOHBIX pelIaTh pecypcHble NMPOOJIEMbl Pa3BUTHS YEIOBEYECTBA,
MOMCKa NyTed BbIXOJA M3 TIJIOOAIbHBIX JKOJOTUYECKHX MpoOjaeM M obecrneueHus
nepexosia K YCTOMYMBOMY pPa3BUTHIO, PAlMOHAIbHOMY HCIIOJIb30BAHUIO IMPUPOIHBIX
pecypcoB U (popMHPOBAHUIO HOBBIX CTAHAAPTOB XKHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OWOJIOTMYECKUX 3HAHUW B IENIAX MOBBIIICHUS
o0mield KyJnbTyphl, €CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH, KaK COCTaBHOW 4YacTH
(YHKIIMOHATBHOM  IpaMOTHOCTH  oOyyarommxcs, (opMupyeMOll MpuU  U3y4YEeHUU
OMOJIOrUH;

MOHMMAaHHE CYHNIHOCTH METOJIOB TIO3HAHUS, HCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCHOJb30BaTh MOJy4aeMble 3HAHUS Ui aHalIu3a U OOBACHEHUs
SBJIICHUM OKpPYKArOLIEro MHpa U MNPOUCXOJANIMX B HEM H3MEHEHUH, YMEHHE JeaTh
000CHOBAaHHbIE 3aKJIOYEHHUS Ha OCHOBE Hay4YHbIX (DaKTOB M HMMEIOIIMXCS TaHHBIX C
LETIBIO MOJYYEHUSI JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BATh OMOJIOTHUECKHE 3HAHUS JIJIS1 pEeLIeHUS
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYaLlUsX;

OCO3HAaHME IEHHOCTM HAy4yHOH JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
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.

MeranpeaMeTHBIE Pe3YIIbTaThI

MeranpeaqMeTHble  pe3ylbTaTbl OCBOEHHUS ydeOHOro mnpeamera «buosorus»
BKJIIOYAIOT:  3HaYMMble Uil (OPMHUpPOBaHMS  MHUPOBO33PEHHUS  OOydarOIIMXCS
MEXJIUCHMIIMHAPHBIE  (MEXIIpeIMETHbIe) OOIeHay4YHble IOHATHUSA, OTpaXkarolue
LIEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U ClelM(UKY METOJIOB MO3HAHUS, UCIOIb3YEeMbIX
B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPIus, SIBIEHUE, IPOILECC, CUCTEMa, Hay4HBIH
GdakT, MNPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEI0BAHNUE,
HaOJro/IeHNe, U3MEpPEHHE, SKCIIEPUMEHT U JPYruX), YHUBEpCAJIbHbIE YUeOHbIE EHCTBUS

(mo3HaBaTenpHbBIE, KOMMYHHUKATHUBHbIE, PEryIsATUBHEIE), obecrnieunBaroIne
¢bopmupoBanre (GYHKIMOHAIBHOW TpPaMOTHOCTH W COIMAIBHOM  KOMIETEHIMU
oOyuarommxcs, CHOCOOHOCTh obyuaromuxcs UCII0JIb30BATh OCBOEHHbBIE

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

IHo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Joruyeckue qeMcTBUA:

CaMOCTOSITENIbHO (POPMYIHPOBATh U AKTYaIM3UPOBATH MPOOIEMy, paccMaTpUBaTh



€€ BCECTOPOHHE;

HCII0JIb30BATh [P OCBOEHUM 3HAHUI NMPUEMBI JJOTMYECKOTO MBIIIJIEHUS (aHaIu3a,
CUHTE3a, CpaBHEHMSI, Kiaccuurammu, 0000IIEeHH s ), PACKPBIBATH CMBICT OMOJOTMYECKUX
MOHATUM (BBLACHATh HX XapaKTepHbIE IPU3HAKM, YCTAHABIMBATH CBSI3U C APYTUMU
MOHATHUSIMMU);

OTIPEENATh eI ACATEIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThl AEATEIbHOCTHU C OCTABICHHBIMU LIENISMU;

WCIIOJIb30BATh OMOJIOTUYECKHE TOHATHS ISl 00BsICHEHNS (DAaKTOB M SBJICHUMN JKUBOM
IIPUPOJIbI;

CTPOUTH JIOTUYECKHE PacCYKJEHUsl (MHIYyKTUBHBIC, JE€IyKTUBHbIE, TI0 aHAJIOTUN),
BBISBIISAITh 3aKOHOMEPHOCTHM M IPOTHUBOpPEUMS B PacCMAaTPUBAEMBIX  SIBJICHUSX,
(hopMyIupoBaTh BHIBOJBI U 3aKIIOUCHHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CpEICTBA JUISl TNPEACTABIEHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIIEHUU B M3y4aeMbIX OMOJIOTMUYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOT0 POJa, BBISIBICHHBIX B Pa3IMUHBIX HHPOPMAILIMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUIaH peIIeHUs MpoOsiieMbl C Y4ETOM aHaidu3a HUMEIOLINXCS
MaTepHUaTIbHBIX 1 HEMAaTEepPHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OILIEHHBAaTh COOTBETCTBHUE pE3YJIbTATOB
LeJIsIM, OLIEHUBATh PUCKU MOCIEACTBHUM JIEATEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBHUSIX PEalbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJIEHUE MPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ucciieoBare/ibCKue 1eHCTBUA:

BIIA/IeTh HABBIKAMU Y4EOHO-HCCIENOBATEIbCKOW M IPOEKTHOW JEATENbHOCTH,
HaBbIKAMH pa3pelIieHus: nNpo0seM, CIoCOOHOCThI0 U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY
MIOMCKY METOJOB DPEUICHUS NPAKTHYECKHX 3a1ad, MPHUMEHEHHUIO Pa3Iu4HBIX METOIOB
MIO3HAHUS;

HCIIOJIb30BATh PA3JINYHbIE BUIBI IEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUSA, €r0
UHTEpIpETalNY, NPeoOpa30BaHUIO U IPUMEHEHUIO B YU€OHBIX CUTYalUsX, B TOM 4YHUCIIe
IIPU CO3/IaHUH YYEOHBIX U COLIMATIBHBIX IIPOEKTOB;

(dopMupoBaTh Hay4yHbId THI MBIIIJIEHNUS, BJIAJeTh HAyYHOW TEPMUHOJIOTHEH,
KIIFOYEBBIMH MTOHATUSAMHU U METOIaMU;

CTaBUTb M  (OPMYJIHUPOBAaTH COOCTBEHHbIE 3a7ayd B  00pa3oBaTeIbHOMN
JESITEIIbHOCTH U KU3HEHHBIX CUTYaLUAX;

BBISBIIATh IIPUYMHHO-CIICICTBECHHBIC CBSI3M U AKTYaJIM3UPOBAThH 3aJady, BbIIBUTATh
TUIIOTE3Y €€ pEIIeHUs], HAXOQUTh apryMEHTHI Ul JOKa3aTeIbCTBA CBOMX YTBEPXKACHUN,
3a/1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;

aHAJIM3MPOBATh IOJIyYEHHBIE B XOJAE PELICHMS 3aJaud pe3yNbTaTbl, KPUTUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTyallUsM, OLCHMBAaTh IPUOOPETEHHBIM  OIBIT;
OCYILECTBIIATH LI€JICHAINIPABIICHHBII TOMCK NEPEHOCa CPEACTB U CIIOCOO0B JeHCTBUS

B IIPO(ECCHOHATIBHYIO CPEY;

YMETb IEPEHOCHUTh 3HAHUSB MIO3HABATENIbHYIO " IIPAKTHYECKYIO

00J1aCTH KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTb OPUTMHAIBHBIE TIOJXObI U PEIIECHUS, CTABUTh
npo0OseMsl U 3a/1auu, IOIyCKAIOIUe albTepHATUBHBIE PEILICHHUS.

Padora ¢ undopmanueii:

OpUEHTUPOBATHCSI B PA3IUYHBIX HCTOYHMKAX HHGpOpMaAIMU (TEKcTe Y4eOHOro
nocoOus, HayYHO-TIOMYJISIPHOM JaUTEpaType, OMOIOTUYECKUX CIOBAPSIX M CIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaTM3UPOBaTh HHPOPMALIUIO PA3TUYHBIX



BUJOB U (opM MpeacTaBiIeHHsS, KPUTUYECKH OIICHMBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(bopMynHpOBaTh 3aPOCHl U MPUMEHSATH Pa3InYHbIE METOMABI IIPU TOUCKE U 0TOOpe
Ounonorndeckoil HHGopMaIul, HeOOXOIUMOM sl BBITIOJIHEHUST yIeOHBIX 33/1a4;

npuoOpeTraTh  OMBIT  HCIOJB30BaHHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPYy AKTHBHOTO HCIOJIB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHMAIBHYIO (DOpPMY MpenCcCTaBIeHHsT OHOIOTHYECKOH
nHpopmanuu (cxeMbl, rpaduKu, TMarpaMMbl, TaOJIHIbI, PUCYHKU U IPYTOe);

WCIIOJIb30BaTh HAYYHBIN SI3BIK B Ka4ECTBE CPEACTBA NPU paboOTe C OMOJIOTHYECKOMH
nHbOpMalMell: NPUMEHATh XUMHYECKHE, (U3UUECKHe W MaTeMaTH4YeCKHe 3HAKUd U
CUMBOJIBI, (pOopMyIbI, a00peBUATYpy, HOMEHKIATYPY, UCIIOJIB30BaTh U MPEOOPa30BHIBATH
3HaKOBO-CUMBOJIMYECKUE CPENICTBA HATIISTHOCTH,

BJIAJIETh HaBBIKAMH PACIO3HABAHUS M 3aIUTHl MH(OpMauy, WHPOPMAITHOHHON
0€30MacCHOCTH JIUYHOCTH.

KoMMyHuKaTHBHBIE YHUBePCAJIbHbIE YUeOHbIe 1eiicTBUA

Oo0menmne:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BCEeX cdepax >KW3HU, aKTHBHO y4acTBOBATh B
JIMAJIOTe WA JAUCKYCCUH TIO CYIIECTBY 00CYXaaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI,
BBICKA3bIBATh CY)XJCHHS OTHOCUTEIHHO BBIOJHEHHS IpeIIaraeMoil 3a/1aud, YIUThIBATh
WHTEPECHI M COTIIACOBAaHHOCTD MO3HIINH JIPYTUX YUaCTHHKOB JIHAJIOTa WITH JJUCKYCCHH);

pacrio3HaBaTh  HeBepOaJbHBIE CpeACTBa  OOIICHWS, TOHWMAaTh 3HAYCHUE
COIMANBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHMS KOH(M)IMKTHBIX CHTyallld, yMETh
cMsrdaTh KOH(GIMKTBI U BECTH I1EPETOBOPHI;

BIIAJICTh pPAa3IMYHBIMH CHOcoOaMHu OOIIEHHsT U B3aMMOJEWUCTBUSA, TMOHHUMATh
HaMEpeHUsl JPYTUX JIOZCH, MPOSBIATh YBaXUTEIbHOE OTHOILIEHHE K COOECeIHUKY U B
KOppeKTHOH (hopme GopMyIHpOBaTh CBOM BO3PAKEHNS,

Pa3BEPHYTO U JIOTUYHO M3JIAaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCIIOJIb30BATh MIPEUMYILIECTBa KOMAHTHOW U MHIUBUAYAIbHON PabOThI
MIpH pelIeHUH OMOJIOTUYECKOM MpoOaeMbl, 000CHOBBIBATH HEOOXOAUMOCTh TPUMEHEHUS
IPYNIOBBIX (POPM B3aUMOICHCTBUS IPU PELICHUN Y4eOHOM 3a1auu;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBHH C yu€TOM OOIINX HHTEPECOB
Y BO3MO>KHOCTEH Ka)KJIOTO 4JIeHa KOJIEKTHBA;

MIPUHUMATD eI COBMECTHOM JIESTEIbHOCTH, OPraHU30BbIBATH M KOOPJAUHUPOBATH
JeUCTBUS N0 €€ JOCTUKEHHIO: COCTABIATh IUIaH JEUCTBUM, paclipeleNsiTh pOJid ¢ Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAayeCTBO CBOETO BKJaJa U Ka)XJOTO YYaCTHHKAa KOMaHAbI B OOLIUI
pe3ynbTaT o pa3paboTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE TMPOEKTHl, OIEHUBATh WJEU C TO3UIMH  HOBH3HBHI,
OpUTHHAIILHOCTHU, IPAKTUYECKOHN 3HAYUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATErMUECKOE MOBEIECHHE B PAa3IMYHbIX CUTYaIMsX,
MIPOSIBIIATH TBOPUYECTBO U BOOOpaxkeHHe, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIE yUeOHbIe JAeiicTBUS

Camoopranm3anus:

UCIOJb30BaTh OMOJIOTUYECKHE 3HAHUS JUIS BBISBJICHUS MPOOJEM M UX pEIIeHUs B
KU3HEHHBIX U Y4eOHBIX CUTYAIIHSIX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH IeJIeBbIe M CMBICIIOBbIE YCTAaHOBKH B
CBOMX JICMCTBUAX W MOCTYNKaX MO OTHOLIECHHUIO K HBOM MPHUPOJIE, CBOEMY 310POBBIO U
3JI0POBBIO OKPY)KAIOIIHX;



CaMOCTOSITEJIBHO ~ OCYILECTBJISATh IIO3HABATEJIbHYIO JAEATEIbHOCTb, BBIABIATH
npoOieMbl, CTaBUTh U (HOPMYIHUpPOBaTh COOCTBEHHBIC 3aJa4yd B 00pa3oBaTeIbHOU
NESITEIbHOCTH U KU3HEHHBIX CUTYALUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHUS MPOOJeMbl C YYETOM HMMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATNIOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO NPEeAMETa Ha OCHOBE JIMYHBIX MTPEAINIOUYTEHUH;

JeTaTh OCO3HAHHBIA BBIOOp, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
peuienue;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (DOPMUPOBAHHUIO M TPOSIBICHUIO IIMPOKON SPYIUIMH B Pa3HBIX
o0nacTsX 3HAHUM, NOCTOSHHO TOBBINIATH CBOW OOpa30BaTENbHBIA M KYJIbTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIb:

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

BJIaJIETh HABBIKAMM TO3HABATEJIbHOM pediaeKkcuu Kak OCO3HaHHS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTEIBHBIX IMPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMM, MCIOJb30BaTh
npuéMbI pedaekcuu A OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHHBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEICHUS 10 UX CHUKEHHUIO;
MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB ACITEIbHOCTH.

IIpunsiTHe ceds1 U APyrux:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTAaTKU U IOCTOMHCTBA;

IIPUHUMAaTh MOTHUBBI W apryMEHTBl JPYIMX TIIPH AaHAIU3€ pe3yJbTaToB
NeATeIbHOCTH; IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMH APYrOro 4eJI0BEKa.

IIpeaMeTHEIC PE3YIbTATHI

[IpenmetHbie pe3ynbTaThl 0cBoeHUs nporpaMMel COO no Ouosnoruu Ha 6a30BoM
YPOBHE BKJIIOYAIOT creuuduyeckue Uit ydyeOHoro mnpenmera «buonorus» HaydHble
3HaHUS, YMEHHUA U  CIOCOObl  JAEHCTBMM 10  OCBOGHHIO, HHTEPHIPETALUU U
IpeoOpa30BaHUIO 3HAHWM, BHUABI JEATEIBHOCTH II0 IOJYYEHUIO HOBOIO 3HAHMUA U
IPUMEHEHUIO 3HAaHUM B Pa3IMYHBIX Y4YeOHBIX CHUTyallUsX, a TaKKe B PpeaJIbHbIX
KU3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C Ouosormeil. B mnporpamme npeaMmerHsle
pe3yibTaThl IPEICTABICHBI 10 T0/1aM 00y4eHHUsL.

[IpenmetHble pe3ynbTaThl OCBOeHHUs ydeOHoro mnpeamera «buonorus» B 10
KJIacce JIOJDKHBI OTPAXKaTh:

Cc(OPMHUPOBAHHOCTh 3HAHUM O MECTe U POJIM OUOJIOTUM B CUCTEME HAy4yHOIO
3HAaHUS €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHbl MHpa W HAy4yHOTO MHPOBO33PEHHUs, O BKJIAJE POCCHUMCKUX U 3apyOeiHBIX
y4€HbIX- OMOJIOTOB B  pa3BUTHE OHOJOrMM,  (QYHKIMOHAJIBHOW  I'PaMOTHOCTH
YeJI0BEKa JUIs PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OMOJIOTMUYECKHX TEPMHUHOB M MOHITUMN: JKU3HB,
KJIeTKa, OpraHu3M, MeTabosin3M (0OMeH BELIeCTB U MpEBpallleHUue SHEPruH), ToMeocTas
(camoperynsnus), ypOBHEBash OpraHu3alUsl >KUBBIX CHCTEM, CaMOBOCIPOM3BE/IECHHE
(penpoaykuus), HaCIAEICTBEHHOCTh, N3MEHUHUBOCTb, POCT U Pa3BUTHE;

yMEHUE H3Jlaratb  OWOJIOTMYECKHE Teopuu  (KJIETOYHas, XpOMOCOMHas,
MYyTallMOHHAs, EHTpaJIbHAs JorMa MOJEKyIsipHOi O6uosiorun), 3akousl (I'. Mennens, T.
Moprana, H.M. BaBmioBa) u ydeHus (0 ILEHTpax MHOT0OOpa3us W MPOMCXONKIACHUS



KynbTypHbIX pacteHuid H.M.  BaBwiioBa), onpenensaTs I'paHUlbl UX NPUMEHUMOCTH K
KUBBIM CHCTEMaM;

YMEHUE BJIaJIeTh METOJAaMH HAy4YHOTO TIO3HAaHHMs B OHOJIOTHUHU: HaOIrO/IEHHUE
U OIMCAaHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBICHUM, OpraHus3alMs U IPOBEACHUE
OMOJIOTUYECKOTO AKCIIEPUMEHTA, BBIABM)KCHHE THUIIOTE3bI, BBIABICHHE 3aBHCUMOCTH
MEXAY HCCIEeIyeMbIMHU BEIMYMHAMHU, OOBSCHEHUE IIOJIYYEHHBIX pE3YyJbTAaTOB,
HCIIOJIb30BAHHBIX HAaYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JEJaThb BBIBOJABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNATh CYIIECTBEHHbIE IPHU3HAKUH BHPYCOB, KIETOK IPOKAPHOT U
9YKapHOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH IMPOIECCOB:
oOMeHa BEIIECTB U MPEBPAIICHUS SHEPTHH B KIIETKe, (POTOCHHTE3a, IUIACTHYECKOTO |
SHEPreTHYECKOTo oOMeHa, XEMOCHHTE3a, MHUTO3a, ME03a, OTUI0A0 TBOPEHMUSI,
Pa3MHOKEHHMSI, UHAUBUAYAJILHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHME NPUMEHSTh IOJyYeHHbIE 3HAHUS JUIsI OOBSCHEHUS OHOJOTMYECKHX
MIPOLIECCOB U SIBJICHUM, /ISl IPUHATUS MPAKTUUYECKUX PELIEHUI B MMOBCEAHEBHON KHU3HU C
Leblo o0ecrieueHus: 6e30MacHOCTH CBOETO 3/I0POBBS U 37J0POBbSI OKPYXKAIOUIUX JIOAEH,
coONIOICHUS HOPM TPAaMOTHOTO TMOBEICHHUS B OKpYXKawIlel MIpUpPOIHON cpene,
MMOHMMaHHe HEeOOXOJUMOCTH HCHOJIb30BaHUS JOCTH)KEHHH COBPEMEHHOH OWOJIOTHM U
OMOTEXHOJOTHH I pallHOHATIBHOTO MPUPOI0TIOIH30BAHUS;

YMEHHE peliaTh 3JeMEHTapHble FeHeTHYECKHUEe 3a/ladl Ha MOHO- M JUTHOpUAHOE
CKpeIllMBaHME, CIETUVIEHHOE HAaclleJOBaHHe, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEeILMBaHUs JUIsl IPeICKa3aHus HacleA0BaHUsI IPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOJIHATH Ja0OpaTOPHBIE U MTPaKTUUYECKHE paboThl, COOIIOAATH MpaBuiIa
pu paboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHUYECKM OLEHHUBATh W  HMHTEPIPETHPOBaTH  MHEOOPMALHUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HWCTOYHUKOB (CpeICTBa MacCOBOM WH(OpMAIMK, HAYYHO-TIONMYJISAPHBIE MAaTepUaIb),
THUYECKHE  AaCMEKThl COBPEMEHHBIX HCCIENOBAaHUM B  OHMOJOTMM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIast
OMOJIOTMYECKYI0 HMH(OPMALIUIO U3 HECKOJBKUX HMCTOYHHUKOB, I'PaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapar OHOJIOTHH.

[IpeameTHbIE pe3yNbTaThl OCBOEHUSA y4eOHOT0 npeamera
«buonorus» B 11 K1acce 101KHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTe M POJU OUOJOTMH B CHCTEME HAy4YHOTO
3HAHMUSI €CTECTBEHHBIX HAayK, B (OPMHpPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYyYHOM
KapTUHBl MHUpPAa M HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCUMCKHX U 3apyOEKHBIX
yu€HBIX - OMOJOrOB B  pa3BuUTHE Ouonoruu,  (GYHKIUOHATBHOW  IPpaMOTHOCTH
YeJI0BEKa JUIsl pEeLICHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJEp)KAHHE OMOJOTHYECKHMX TEPMUHOB M TOHSATHUNA: BUI,
NOMyNALUS, TeHO(QOH[, SBOJIIOLMUS, JBWXKYyIME CuUibl ((akTopsl) 3BONIOLHNH,
IIPUCIIOCOOJICHHOCTh ~ OPraHU3MOB, BUA000pa30BaHME, HKOJOTMUECKHEe  (aKTOpBHI,
9KOCHCTEMA, MPOAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTBI, LIENU IMUTAaHUS, DKOJOTUYECKAs
nupamuaa, ouoreoreHos, onocdepa;

yMEHHUE H3Narath OMOJOrMyeckue Teopuu (3BosmonnoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOpHUs DBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoactea K.M. bopa, uepenoBaHus IVIaBHBIX HamlpaBlieHUH M myTeil sBomronuu A.H.
CeseprioBa, yueHuss o Owochepe B.M. Bepnaackoro), ompenensrtb TpaHUIBI HX
MIPUMEHHUMOCTH K KUBBIM CUCTEMAM;



YMEHHE BJIAJICTh METOJaMU HAYYHOTO IIO3HAHUS B OWOJIOTHH: HAOIIOACHUE
U OINHCAaHUE MUBBIX CHCTEM, IPOIECCOB M SBICHHM, OpraHW3alysi W IPOBEIACHUE
OMOJIOTUYECKOTO 3KCIIEPUMEHTA, BBIIBIKEHHE THIIOTE3bl, BBISIBICHUE 3aBUCHUMOCTHU
MEXAY HCCICIyeMBbIMA BEIMYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHUH TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIJICIISATH CYIISCTBEHHBIC TPU3HAKU CTPOCHHS OMOJIOTUYECKUX 0OBEKTOB:
BHJIOB, TOIMYJSALUNA, TPOJYIICHTOB, KOHCYMEHTOB, pPEAYIICHTOB, OWOTEOIICHO30B H
IKOCUCTEM, OCOOCHHOCTH IPOIICCCOB: HACJICICTBEHHOW M3MEHYHBOCTH, €CTECTBCHHOTO
otbopa, BII000pa30BaHUs, IPUCIIOCOOTICHHOCTH OPTraHU3MOB, JIEHCTBUS SKOJIOTHICCKHX
(akTOpOB Ha OpraHW3MBI, TEPEHOCA BEIIECTB M IOTOKAa JHEPTUM B DKOCHCTEMAX,
AQHTPOTIOTEHHBIX M3MEHEHUH B 3KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTa BEIIECTB U
OMOTeOXMMHUYECKUX IIUKIIOB B Orocdepe;

YMECHHE TPUMCHSITH TOJNYJYCHHBIC 3HAHUS JUISI OOBSCHEHUS OHOJOTHYCCKHX
MIPOIIECCOB U SBIICHUM, JIJISI IPUHATHS MMPAKTUICCKUX PEIICHUN B TIOBCETHEBHOM JKU3HHU C
1eNnblo o0ecriedyeHnst 0€30MacHOCTH CBOETO 3/I0POBBS U 370POBBS OKPYKAIOIIUX JIFOJIEH,
COONIOZICHUST HOPM TPAMOTHOTO TOBEICHHUS B OKPYKAMOIIEH TPHUPOJIHON cpele,
MMOHMMAaHNEe HEOOXOIUMOCTH HCIIOJIB30BaHUS JOCTHKCHHI COBPEMEHHON OMOJIOTHH ISt
PaIMOHATILHOTO MPUPOIOIIOJIE30BAHNS;

YMEHHE pelIaTh JJIEMEHTAapHbIC OWOJIOTHYECKHE 3a7add, COCTABJISATH CXEMBI
MepeHoca BEIIeCTB U SHEPTHH B SKOCUCTEMaX (1IeTIH MUTaHMUs);

YMEHHE BBIOJIHATH Ja00PAaTOPHBIC M MTPAKTHYECCKHE paOOTHI, COOTIONATH MpaBuia
npu paboTe ¢ ydeOHBIM U TaOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKM OLEHUBATh W  HMHTEPIPETHPOBaTH  MHEOOPMALHUIO
OMOJIOTMYECKOTO COJIEp>KaHusl, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3IUYHBIX
HWCTOYHUKOB (CpeICTBa MacCOBOM WH(OpMAIMK, HAYYHO-TIONMYJISAPHBIE MAaTepUaIb),
paccMaTpuBaTh Tr100aTbHBIE YKOJOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (hOPMHUPOBATH
10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIeHUs, 00001mast
OMOJIOTMYECKYI0 HMH(OPMALIUIO U3 HECKOJBKUX HMCTOYHHUKOB, I'PaMOTHO HCHOJIb30BaTh
MMOHSATUWHBIN anmapar OUOJIOTHH.

3. Conep:xanue yueGHoro npeamera «buosorus» (BA30BbI YPOBEHb)

10 xaacc

Tema 1. Buosiorusi kKak Hayka

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMHU €CTECTBEHHBIMU Haykamu, puinocodueid, 3TUKOHN, SCTeTUKONW U mpaBoM. Poib
Oouonoru B (GOPMUPOBAHUU COBPEMEHHOM HaydyHOWl KapTuHbl Mmwupa. Cucrema
OMOJIOTUYECKHUX HAYK.

Metoapl TMO3HAHHMS JKUBOW MPHUPOILI (HAOIIOACHHE, SKCIICPUMEHT, OIHCAHUE,
M3MepeHue, KiaccuuKkanus, MoAeTUPOBAHUE, CTATUCTHYECKas 00pab0TKa TaHHBIX).

Hemoncmpayuu:

Ilopmpemuwi: Y. [lapsun, I'. Mennens, H.K. Konsuos, /[x. Yorcon u ®@. Kpuk.

Tabauyst u cxemwvl: «MeTObI TO3HAHUS JKUBOW TPUPOIBD».

Jlabopamopusie u npaxmuueckue padomol:

[Ipaktuueckas padota Ne 1. «Vcnonb30BaHue Pa3TUYHBIX METOJIOB MPU HU3yYCHHUH
OHOJIOTHYECKUX 00OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aNus

XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT Hu3ydeHus Ouosiorud. OTimuume
YKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBI.



CaoiicTBa OmocHcTeM M UX pa3HOOOpa3we. YPOBHU OpraHU3alld OHOCHCTEM:
MOJIEKYJISIPHBINA, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIM, MOIMYJISIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIHN (OHOTe01IeHOTUYECKHIA), OMOC(HEPHBIA.

Jemoncmpayuu:

Tabauywr u cxemol: «OCHOBHBIC TIPU3HAKH KU3HW», «YPOBHHU OPTaHU3AINH KUBOM
MIPUPOJIBI».

Obopyoosanue: moaenb monekyinbl JTHK.

Tema 3. XuMn4eckuii cOCTaB U CTPOEHHE KJIETKH

XUMUYECKUH COCTaB  KIETKM. XUMHUYECKUE DJIIEMEHTBI:  MAKPOJJIEMEHTHI,
MHUKpO3JIeMeHThl. Boia u MuHepaibHbIe BEIIECTBA.

OYHKIIMU BOJIbI 1 MUHEPAIbHBIX BEIIECTB B KieTke. [lognepxkanue ocCMOTUUECKOTO
OanaHca.

benku. CocraB u crpoeHue O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEJKOB.
He3zamenuMble W 3aMEHHMbIE AMUHOKHUCIOTBHL. AMHMHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpBI OETKOBOM MOJIEKYJNbI (TIepBUYHAS, BTOPUYHAS, TPETHYHAS M YETBEPTHYHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue pyHkuuu OEnKoB.

®epMeHThl — Ouojormueckue kartanuzaropbl. CTpoeHue (¢GepMeHTa: aKTHBHBIN
LeHTp, cyOcTpatHas cnenupuyHocts. Kodepmentel. Buramunbl. Otanuus gepmMeHTOB
OT HEOPTraHUUYECKUX KaTaJlu3aTOPOB.

VYrneBoapl: MOHOcaxapubl (TJIIOKO3a, pub03a U Je30KcHpub03a), Aucaxapuabl
(caxapo3a, 1aKT03a) U MoJaucaxapuapl (Kpaxmal, TIUKOTeH, IeUTi0i03a). bruonornueckue
(GYHKIMH YTIIEBOJOB.

Jlunuael: Tpurnuuepuabl, pochomunuasl, crepouasl. ['napodunbHO-ruAPOPOOHEIE
cBoiictBa. buonornueckue ¢ynkumm nunumoB. CpaBHEHHE YIIEBOJOB, OEIKOB H
JIMITAJIOB KAK UCTOYHUKOB SHEPIUH.

Hykneunossie kucnorsl: [JHK u PHK. Hykneotunbsr — MOHOMEpBI HYKJIEMHOBBIX
kuciotT. Crpoenne u pyakuuu JIHK. Crpoenne n ¢pynknuun PHK. Bugsr PHK. AT®:
CTPOCHHE U (PYHKIIHH.

[uTonorusa — Hayka o kietke. Kinerounas Teopusi — mpuMep B3aUMOACHCTBUS UIEH
1 (hakTOB B HAYYHOM IMO3HAHUU. MeTO/Ibl U3yUEeHHUSI KIETKH.

Krnerka kak nemoctHas skuBas cucrema. OOmue MpHU3HAKK KIETOK: 3aMKHYTas
HapyxHass MeMOpana, monekynbl JJHK kak renermyeckuii ammapar, cucremMa CHHTE3a
Oenka.

Tunel KJIeTOK: SykapuoTHUecKas W mpokapuoTuueckas. OcoOEHHOCTH CTPOCHHS
MpoKapuoTH4ecKoi kieTku. Knerounas crenka OGakrepuii. CTpoeHHE 3YKapUOTHYCCKOM
kieTkd. OCHOBHBIE OTIMYUS PACTUTEIBHOM, )KUBOTHOW U TPUOHON KIETKH.

[loBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHas CTEHKa, TJIMKOKAIUKC,
ux pynkuuu. [lnasmaruueckas memOpaHna, e€ cBoiicTBa U QpyHKuuu. LluTtonnaszma u eé
opranoupl. OnHomemOpannbie opraHouasl kiuetku: OIIC, ammapat [onbkwy,
nu3ocoMbl.  [lomyaBTOHOMHBIE — OpraHOWABl  KJIETKHA: MUTOXOHAPUH,  IUIACTHUBIL.
[IpoucxoxxaeHre MUTOXOHIpUA U TuiacTud. Buasl mnactua. HemeMOpaHHbIe OpraHoubl
KJIETKU: PUOOCOMBI, KJIETOUHBIM LEHTpP, HEHTPUOJIM, PECHUYKH, KIyTHKH. DyHKIUU
OpraHouOB KJIETKU. BKitoueHus.

SAnpo — peryasTopHbii UeHTp kieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

Hemoncmpayuu:

Ilopmpemui: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, K.M. bap.

Juaepammul: «Pactipenenenrie XuMUYECKUX AJIEMEHTOB B HEXUBON IPUPOIELY,

«Pacnpeenenne XUMUYECKUX 3JIEMEHTOB B KMBOW MPUPOJIEN.



Tabnuyel u cxemvr: «llepuonnveckas rabnumna XUMUYECKUX AJIIEMEHTOBY,
«Ctpoenue MoJeKynsl BOAbD», «buocuHres Oenmkay, «CTpoeHHE MOJEKYNbl Oenkay,
«Ctpoenne pepmentay, «Hyknennosbie kuciotel. JJHK», «Ctpoenne monexynsr ATDy,
«CTpoeHHe SYKapUOTHYECKOU KIeTKW», «CTpoeHue >KMBOTHOM KieTku», «CTpoeHue
pacTuTenbHON KIeTKn», «CTpOEHHE MNPOKAPUOTHUECKON KieTku», «CTpoeHue sjpa
KJICTKHNY, « YTIEBOABD, «JINITHIBIY.

ObopyoosaHue:  CBETOBOM  MHUKPOCKON, OOOpYyAOBaHUE Ui  HPOBEACHUS
HaOIIO/ICHUH, N3MEPEHHM, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIILHBIX, KUBOTHBIX
1 0aKTepHaIbHBIX KIETOK.

Jlabopamopnvie u npakmuyueckue padomol:

JlaboparopHas pabota Ne 1. «/3ydeHHe KaTATMTUYECKON aKTUBHOCTU (DEPMECHTOB
(Ha MpUMepe aMUIIa3bl WM KaTajaasbl)y.

Jlabopatopnast pabota Ne 2. «M3ydeHue cTpoeHuUs KJIETOK PAaCTEHUH, )KUBOTHBIX U
OakTepuil o1 MUKPOCKOTIOM Ha TOTOBBIX MUKpPOTIpENapaTax u uX OMUCAHHUE.

Tema 4. /KuzHeneATeJIbHOCTDb KJIETKH

OOMeH BelecTB, WM MeTaboau3M. AcCCUMWIANMS (IIacTUYECKUH OOMeH) u
TUCCUMMIIALMSA  (PHEpreTuuyeckuidi oOMEeH) — JBE CTOpPOHBI €IUHOTrO Ipoliecca
Metabonm3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIMIECTB W HOHEPrUM B TOHUMAHHUH
MeTaboan3ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIN U TeTepoTpodHbii. Pomb depmeHTOB B
0oOMeHe BEIIECTB U MPEBPAIICHUN SHEPTUH B KIICTKE.

®dotocunrte3. CetoBas U TeMHOBas (a3wbl dortocuHTe3a. Peaknmum doTocuHTE3A.
DddextuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a IS )KU3HU Ha 3emie. Brnusaue
yCcIoBUM cpeapl Ha (OTOCHHTE3 M CHOCOObI TMOBBIMICHHUS €ro MPOAYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUH.

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

DHepreTUyeckuii OoOMEH B KIIeTKe. PacmieruieHne BemecTB, BbIJCICHUE U
aKKyMyJUPOBaHHE SHEPruM B KIETKE. OTallbl SHEPreTHUeckoro odOmeHa. [nmkomus.
bpoxenune wu ero Buapel. KuciopogHoe OKUCIEHHME, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe dhochoprrpoBanue. IHPEKTUBHOCTD IHEPTETUUESCKOTO 0OMEHa.

Peakun matpuuHoro cunrtesa. I'eHernmueckas mHpopmarms u JJHK. Peanuzarus
reHeTuYecKoi uHpopManuu B KJIEeTKe. [ eHeTHMueckWii KOJ M €ro CBOICTBa.
Tpanckpunius — marpuddbii cuaTe3 PHK. Tpancnsmus — OumocunHTe3 Oenka. DTtaribl
tpancnsuuu. Konuposanue amuHokucinoT. Posb pubocoM B GMocuHTE3€e Oenka.

Heknetounsie ¢opmbl xu3Hu — BHUpYychl. Hctopus oTkpsiTusi BupycoB (/I.U.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U KH3HEHHOTO IMKIa BUpYcoB. bakTepuodaru.
bone3nn pacreHuii, JKMBOTHBIX W 4YEJIIOBEKAa, BbI3bIBa€Mble BHUpycamu. Bupyc
ummyHoeduiuta yenaoeka (BUY) — BozOyautens CIIN/la. OOpaTtHas TpaHCKPHUIIIIHS,
peBeprasa u unterpasa. [Ipodunaktuka pacnpocTpaHeHHss BUPYCHBIX 3a00JIeBaHUM.

Hemoncmpauuu:

Ilopmpemuwi: H.K. Konsuos, [I.11. UBanosckuii, K.A. Tumnpsses.

Tabnuywl u cxemol: «Tunbsl muTaHus», «KMeTab0oIU3IMY, «MuUTOXOHIPUA,
«OHepretuueckuii  obMen», «Xmoporuact», «®DoTtocunTe3d», «Ctpoenue JIHK»,
«Ctpoenne u (GYHKIMOHHpPOBaHHE TeHa», «CuHTe3 Oenmka», «[ eHeTHUecKUd KOy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM wnukn Bupyca CIIN/a,
6akrepuodaray, «Permmkanus JJTHK».

Obopydosanue: monenu-ammukauu «Yasoeane JIHK wu  Tpanckpunmmsy,
«buocunres 6enka», «CTpoeHne KIETKU», MoJelb CTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB

KrneTounsrit 1uKIt, Wiy )KU3HEHHBIA UK KieTku. MaTepdasza u muto3. [Iporeccsl,



nportekaromue B uHTepdasze. Permnmkamms — peakuuss marpuuHoro cuHreza JIHK.
Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapuUOTHM. JIUTUTOMAHBIN U TarIouIHBINA
XpOMOCOMHBIE HaOOpbl. Xpomaruiel. [[uTONOrMYEeCcKHEe OCHOBBI pPa3sMHOKCHHS U
WHJIMBUIYyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Jenenue xietku — Muto3. Craguu murtosa. [Iponecchl, mponcxoasaiiye Ha pa3HbIX
cTagusiX MUTO3a. brosoruyeckuii CMBICII MUTO3a.

[Iporpammupyemasi THOEIH KIETKH — aromnTo3.

@opMBl pa3sMHOKEHHUS OpPraHHU3MOB: Oecrojioe W MmojioBoe. Buapl Oecnosoro
Pa3MHOXKEHHMS:  JIeJICHHE  HaJBO€, TIOYKOBAHHE OJHO- W  MHOTOKJIETOYHBIX,
ciopooOpa3oBaHue, BETETATUBHOE pa3MHOXEHHE. VICKycCTBEHHOE KIIOHHPOBAaHUE
OpraHU3MOB, €r0 3HAYEHHUE JIJIS CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.

Meito3. Cramum wmeiio3za. Ilpomeccsl, npoucxojdiue Ha CTaaAuiIx Meiosa.
[ToBenenune xpomocoM B menose. KpoccuHroBep. buomorndyeckunii cMbICI M 3HAYEHHUE
Meno3a.

I'amerorenes — mpouecc oOpa3oBaHHs MOJIOBBIX KJIETOK Yy KUBOTHBIX. llojoBbie
JKeJe3bl: CEMEHHHMKU W sAudHUKH. OOpa3oBaHWE M PA3BUTUE TOJIOBBIX KIETOK — raMeT
(cmepmato3ona, SHMIEKIETKa) — crepMaroreHe3 u ooreHe3d. OCOOCHHOCTH CTPOCHHS
AUIEKIIETOK U criepMaro3onaoB. OmnoaoTBopenue. [lapreHorenes.

NHnuBunyansHOe  pa3sBUTHE (oHTOTEHE3). OMOpHOHaNbHOE  pa3BUTHE
(ambOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX IKUBOTHBIX:
npobneHue, TracTpyisiuus, opraHorenes. IlocTamMOpuoHanbHOE pa3BUTHE. THUIBI
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MPsIMOE, HEeNpsiMoe (JTMYMHOYHOE). BiusHue cpenbl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOACTBA.

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

Jemoncmpayuu:

Tabauyvt  u  cxemwr: «DOpPMBI  Pa3MHOXKEHHUS OPraHM3MOBY»,  «JIBoitHOE
OIUIOJJOTBOPEHHE Yy IIBETKOBBIX pacTEHUI», «BereraTMBHOE pa3MHOXKEHHE PACTECHUIN»,
«[lenenue knetku OGaxkTepuit»y, «CTpoeHue MOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBIY,
«Knerounsrii mukin», «Pemmukanua JJHK», «Muto3», «Mehos», «lIpsiMoe u Henpsmoe
pazBuTue», «l'ameroreHe3 y MIIEKONUTAIOUIMX U 4YeloBeKa», «OCHOBHBIE CTaIuU
OHTOT'EHE3a».

Obopyodosanue: MHUKPOCKOIL, MHKpOIIpenaparsl «CnepmaTo30uabl
MJIEKOIIUTAIOIIETO», «SliIeKneTka MieKkonuTaronero», «KapuokmHes B KJIETKax
KOpeUIKa JIyKa», MarHuTHas MoJeib-aniuinkauus «Jlenenne knetkw», moznens JIHK,
Moenb MeTadazHO XPOMOCOMBI.

Jlabopamopusie u npaxmuueckue padomul:

JlaboparopHas pabota Ne 3. «Habmronenue Muto3a B KIETKaX KOHYMKA KOPEIIKA
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaboparopHas padota Ne 4. «3yyeHue CTpOEHHs MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYNBOCTH OPTaHNU3MOB

[Ipeamer m 3amaum reHetuku. Mctopus pa3BuTusi reHeTUKH. Ponb muronoruu u
SMOpHOJIOTUH B CTAaHOBJICHWU T€HETUKU. Bkman poccuilickux u 3apyOekHBIX YUEHBIX B
pa3BUTHE TEHETUKH. MeToapl TEeHETUKHU (THOPUIOIIOTUYECKUH, HHUTOTeHETHYECKUH,
MOJIEKYISIpHO-TeHeTH4Yeckuii). (OCHOBHBIE TeHeTHYeCKHEe TOHATHUS. [ eHeThueckas
CUMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpEelMBaHU.

3aKOHOMEPHOCTH HAacCJeIOBaHMUs TPU3HAKOB, YycTaHOBIeHHble [. Mennenem.
MonorubpuaHoe ckpeuuBaHue. 3aKOH eIUHO-00pa3usi TMOPUIOB MEPBOTO MOKOJICHHSL.
[IpaBuno nomuHUpoBaHMs. 3aKOH pacUICIUIEHHUs] MPU3HAKOB. ['MmoTe3a YMCTOTHI raMer.



[TonHOE M HENMOIHOE JOMUHUPOBAHMUE.

JuruOpunHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAHMSA TPHU3HAKOB.
[uToreHeTnueckue  OCHOBBI ~ JUTMOPUIHOTO  CKpEUIMBaHUSA.  AHaIU3HUpYIOLIEe
ckpeuiuBanue. lcnonp30BaHME AHAIM3UPYIOLIETO CKPEIUMBAHUS Ul OINPEICIICHUS
TeHOTHIIa 0COOu.

CuerieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo cuenjieHHOMY
HaceA0BaHuIo reHoB. HapyllleHne cleruieHns TeHOB B pe3ysbTaTe KPOCCHHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKrEe KapThl.

I'eneruka mnosna. XpoMOCOMHOE OIpeaeracHue IMona. AyTOCOMBI U IIOJIOBBIE
XpoMOcOMBI. ['oMOoramMeTHsIe U rereporaMeTHble oprain3msel. HacnenoBanue npu3HaKos,
CLEIUJICHHBIX C IIOJIOM.

N3meHunBOCTh. BBl N3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HacieACcTBeHHas. Poib
Cpelpl B HEHACJIEJICTBEHHOM M3MEHUYMBOCTU. XapaKTEPUCTHKA MOIAUPUKAITUOHHON
W3MEHYMBOCTH. BapuanuoHHBIA psii W BapuanuoHHas Kpuas. Hopma peakuun
npu3Haka. KonruecTBeHHbIE U KaUeCTBEHHBIE MPU3HAKU U UX HOpMa peakuuu. CBolicTBa
MOAU(PHUKAITUOHHON U3MEHUYHUBOCTH.

HacnencrBennasi, wuiaum  reHOTUNMYECKas, U3MEHYMBOCTh. KomOuHaTHBHas
M3MEHUYMBOCTb. Mei03 U MOJIOBOM MpOLEecC — OCHOBa KOMOMHATUBHON HM3MEHYMBOCTH.
MyranuonHass u3MeHuuBOCTh. Kilaccudukanus MyTauuii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrota W mpuuumHbBl MyTanuil. MyrtareHHele  ¢GakTopbl.  3aKOH
TOMOJIOTHYECKHX PSII0B B HacyeAcTBeHHOU n3menunBoctr H.M. BaBuiosga.

BresaepHas HacIE€ICTBEHHOCTh U N3MEHYMBOCTb.

I'enetuka yenoBeka. Kapnorun yenoBeka. OCHOBHBIE METO/IbI T€HETUKH YEJIOBEKA!
TeHEaJOTHYECKUN, OJU3HEIOBBIN, IUTOTCHETUYCCKIH, OMOXUMHYECKHI, MOJIEK YISIPHO-
TE€HETUYECKU . CoBpeMeHHOE omnpenesaeHue TEeHOTHIA: [TOJTHOT€HOMHO€E
CEKBCHHpPOBAHHE, TEHOTHUIIUPOBAHWE, B TOM uucie ¢ nomombto [II[P-ananu3a.
HacnenctBeHHble 3a00/1eBaHNs YeIOBEKa: TeHHbIEC 00JIC3HH, OOJIE3HH ¢ HACICACTBECHHOMN
MIPeIPacloOKEHHOCThIO, XpOMOCOMHbIe Ooje3Hu. ComMaTHuecKue W T'eHepaTHUBHBIC
myrauud. CTBoJIOBble KIeTKU. [IpuHuuMOBl 310poBOro obpa3a >KWM3HMU, AMATHOCTUKH,
NpoQUIAKTUKM M JICYEHHUS  TEHETHYeCKUx  Ooje3Hed. MenuKo-reHeTHYEeCcKoe
KOHCYJIbTUPOBaHUE. 3HAYEHUE MEIULMHCKON N€HETHUKU B MPEAOTBPALICHUU U JICYCHUHU
reHeTUYECKUX 3a00JIeBaHH YelloBeKa.

Jemoncmpayuu:

Ilopmpemer: I'. Mengens, T. Mopran, I'. ne ®pusz, C.C. YerBepukon, H.B.
Tumodees-Pecosckuii, H.M. BaBuios.

Tabnuysr u cxemvl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €r0 IUTOrCHETHYECKas
OCHOBa», «3aKOH PpACIIEIJICHUS W €ro LUTOTCHETHYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «/urubpuanoe ckpemmBaHue», «LlUTorornueckue OCHOBBI JAUTHOPUIHOTO
CKpeuiuBaHus», «Meio3», «B3zauMoeicTBUEe ajleNbHBIX T€HOBY, «I eHeTHYeCcKne KapThbl
pacTeHui, )KUBOTHBIX U YEJIOBEKa», «I eHeTrkKa noJia», «3aKOHOMEPHOCTH HACJIeJOBaHU,
CUEIUICHHOTO € MO0JIOM», «KapHOTHIIbI YeIOBEKa U JKUBOTHBIX», «BUIbI H3MEHYUBOCTHY,
«MomdukanoHHas HM3MEHUYMBOCTH», «HacnenoBanue pesyc- dakropa», «['eHernka
IpymI KpoBn», «MyTalluOHHAss U3MEHYUBOCTD).

Obopyoosanue: ~ Mojenu-amuinKauud  «MOHOTUOPUAHOE  CKPELIMBAHUE,
«HenonHoe noMuHupoBanuey, «JIurubpuanoe ckpeumBanuey, «Ilepekpéct xpomocom»,
MHUKPOCKONI W MHKpomnpenapar «/lpo3zoduna» (Hopma, MyTanuu (POpMbI KpBUIbEB M
OKpacku Tena), repbapuit «I"opoX MOCeBHON.

Jlabopamopnvie u npakmuyueckue padomol:

JlaGopatopHast pabotaNe 5. «l3ydeHue pe3yabTaToB MOHOTHMOPUIHOTO U
JUTUOPUIHOTO CKPEIMBAHUS Y Jp030(HIIbI HAa TOTOBBIX MUKPOIIPENapaTaxy.

JlaGopatopHast pabota Ne 6. «M3yueHne MOIUPHUKAIMOHHON W3MEHYMBOCTH,



IIOCTPOEHUE BAPUALIMOHHOIO Psiia U BApUALIMOHHOW KPUBOW».

JlaGopatopHass pabota Ne 7. «AHanmu3 MyTrauumid y JIpo30o(uibl Ha TOTOBBIX
MUKpOIpenaparax».

[Ipaktuyeckas padora Ne 2. «CocTaBiieHHE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesnexkuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH

Cenexuus Kak HayKa U MpoIecC. 3apOoXkKACHUE CEIEKIIMN U JOMECTUKALUS. YUEHHE
H.N. BaBwioBa 0 1eHTpax MpPOUCXOXKIEHUS M MHOTO0Opa3usi KyJIbTYPHBIX PACTCHHI.
LleHTpbl IPOUCXOKIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpoja, TaMM.

CoBpemeHHbIE METO/BI ceNeKIuu. MaccoBblii M MHIAUBUAYAJIbHBIA OTOOpHI B
CeJIGKIMM pacTeHUd U KUBOTHbIX. OIeHKa 3Kcrepbepa. bIM3KOpoJCTBEHHOE
CKpelruBaHue — nHOpuauHr. Yucras nuaust. CKpelrBaHue YUCTBIX JIMHUHN. ['ereposuc,
nin rubpungHas cwia. HepoactBeHHoe ckpemmBaHue — ayrOpuauHr. OtnanéHHas
rudpuanszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes M IOJIydeHHE MOJUIUIOUIOB.
JlocTrKeHMs CeNeKIUU pacTeHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus kak orpaciib Npou3BoAcTBa. ['eHHas MHKeHepHs. DTanbl CO3aHUs
pexom6OunanTHoi JIHK u Tpancrennsix opranuszmos. Kierounas uHxeHepus.

Knerounsie KYJIBTYPBI. MUuUKpOKIOHAIBbHOE pa3MHOXKEHHUE pacTeHuil.
Knonuposanue BBICOKOIIPOTYKTUBHBIX CEJIbCKOXO034MCTBEHHBIX OpraHU3MOB.
Okonoruyeckre M stuyeckue mpodiembl. MO — renermuecku MOIUGUIUPOBAHHBIE
OpraHU3MBl.

JleMoHCTpanuu:

[Toptpetsr: H.W. BaBuiios, .B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHOB.

Tabmuis! u cxembl: kapTa «L{eHTpbl MPOUCXO0XKAEHUS U MHOTOOOPa3us KyJIbTYypPHBIX
pactenuit», «[lopoapiioMaliHUX ~ KUBOTHBIX», «CopTa  KYJIbTYPHBIX  pPACTCHUIY,
«Otnanénnas rubpuausanus», «Padotel akagemuka M.D. MBanoBay, «l[lomummonausy,
«O0bekTel  OmoTexHoyorum»,  «Kierounele  KyabTyphl U KIOHHpPOBaHHE,
«KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISDKA IUIOJOB U KOPHEIUIOAOB TUKUX (GOPM U KYJIbTYPHBIX
COpPTOB pacTeHuH, repoapuii «CenbCKOX03IMCTBEHHBIC PACTEHUS.

JlaGopaTopHble U MPaKTUUYECKHE PAOOTHI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUKEHHUSI CEJIEKIIMM PACTEHUU M JKMBOTHBIX
(Ha CENEeKUMOHHYIO CTAaHIIMIO, IJIEMEHHYI0 (epMy, COPTOMCHBITATENLHBIN Y4acTOK, B
TEIUIMYHOE XO35HUCTBO, J1a00PaTOPHIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 kaacc

Tema 1. DBoIIOIUOHHAA OMOJIOTHSA

[Ipennochliku BOBHUKHOBEHUS 3BOJIIOIIMOHHOW TEOPUU. DBOJIOIMOHHAS TEOPHUS U
e€ MecTo B Owosoruu. BimsHuEe 3BOJIIONMOHHONW TEOPUH HA DPA3BHUTHE OHMOJOTUH H
JIPYTrUx HayK.

CBHOETEILCTBA SBOJIIOLIUH. [TaneoHTOIOTHUECKHE: [OCJIEAOBATENLHOCTD
MOSIBJICHWs] BHJIOB B  TMAJCOHTOJIOTMYECKON  JIETOMUCH, TepexoAHble  (OPMBI.
buoreorpaduueckue: cxoacTBo u paznuyue payH u Gpaop MaTEpUKOB U OCTPOBOB.

DOMOpHONIOTHYECKHEe: CXOJACTBA M pa3iuyusl SMOPHUOHOB  pa3HBIX  BHJIOB
MO3BOHOYHEIX. CpaBHHTENIBHO-aHATOMUYECKUE: TOMOJIOTHYHEIE, aHaJOTHUYHbIC,
pyOIUMEHTapHbIE  OpraHbl, aTaBU3MBL. MOIEKYISIPHO-OMOXUMUYECKHE:  CXOJICTBO
MEXaHHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METa0OJIMYEeCKHX TMyTed Yy Bcex
OpraHU3MOB.

OpomononHas teopust Y. [JapBuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHU3MA.
JIBUKyIIMe CHIIBI HBOJIONMU BHUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TMpU
OTPaHHYEHHOCTU PECYPCOB, HEOTpEAeNEHHAs U3MEHUYUBOCTh, O0ph0a 3a CyIIeCTBOBAHHE,



€CTECTBEHHBII 0TOOD).

Cunrernueckass Tteopuss dBomouuu (CT3) u  e€ OCHOBHbIE IOJIOKEHUS.
Muxkposomtorus. [lomynsanus kak equHuIa BUAA U 3BOJIIOLUN.

JBuxkymue cuibl ((haKTOpPhI) SBOJIIOIMH BHIOB B TIPUPOJIe. MyTallMOHHBIN MTPOIIECC
1 KOMOMHATUBHAst N3MEHUUBOCTD. [lomynsiuonHbie BOJIHBI U Apeiid renos. M3omsuus u
MUTPALIKSL.

EcrectBennsiii  ot60p — HampaBisitommid - ¢aktop  aBomronud.  DopMel
€CTECTBEHHOI0 0TOOpa.

[IpucnocoONeHHOCTh ~ OpPraHU3MO  KaK  pe3yiabTaT  dBOJIONUH.  llpumepsr
MPUCTIOCOONICHUH Y OPraHu3MOB. ApOMOP(O3bI M UANO-aJATAIIUH.

Bun u BunooOpazoBanue. Kputepun Buna. OcHOBHBIE (POPMBI BHI00OpA30BAHHUS:
reorpauueckoe, 3K0JI0rHUECcKOe.

MakposBomtonusi.  @opMbl  dBosOLMM:  (QUIIETHYECKas,  JAUBEpPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpatumMocTs 3BOJIOLUY.

[IpoucxoxxneHre OT HecHmeUaIM3UpOBaHHBIX MpenkoB. [Iporpeccupyromias
crenuanu3anus. AfantTuBHas paaualus.

Jemoncmpayuu:

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

Tabnuywr u cxemsvi: «Pa3BUTHE OpPraHMYECKOro MHpa Ha 3emie», «3apojbIlIH
MMO3BOHOYHBIX >KMBOTHBIX», «ApXeonTepukcy, «PopMbl OOpbOBI 3a CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOp», «MHOrooOpa3ue COpToB pacTeHwil», «MHOTrooOpaszue Mmopos
KUBOTHBIX», «llomymsmum», «MyTanuoHHass H3MEHYHBOCTB», «ApoMOpP(O3bI»,
«Mmmoanmantanun», «O0mas aereHepamnus», «JIBWKymnue CHIIBI 3BoJIOIUNY, «Kaprta-
cxema Mapmpyra myremectBus Y. JlapBuaa», «boprba 3a CyIIeCTBOBaHHEY,
«IIpucrnoco6IeHHOCTD OPTraHU3MOBY, «["eorpadpuueckoe BUI000pa30BaHUE,
«DKOJIOTUYECKOE BI1000pa30BaHUE.

ObopydosaHue: KONIEKUNS HACEKOMBIX C pa3IMYHBIMH THIIAMH OKpacku, Habop
IUIOJIOB U CceMsH, KoJuleKIus «IIpumepsl 3alIMTHBIX MPUCHOCOOIEHUN Y SKMBOTHBIX»,
Mozenb «OCHOBHBIE HAITPABJICHUS IBOJIIOLUNY, 00bEMHAs Moieb «CTpoeHHE TOJIOBHOTO
MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra mupa, KoJuiekus «DopMbl COXpaHHOCTH HCKOMAEMBIX
KUBOTHBIX W pacTeHui», Mozenb amminkanus «llepekpéct Xxpomocom», BIaKHbIE
npenaparsl «Pa3BuTue HaCEKOMOTO», «Pa3BUTHE JATYILIKN», MUKPOPENapaT

«/po3oduna» (Hopma, MmyTaruu GOpPMBI KPBUIIBLEB U OKPACKH Tea).

Jlabopamopusie u npaxmuueckue padomul:

Jlaboparopuas pabora Ne 1. «CpaBHeHue BHIOB MO MOPGOIOTUYECKOMY
KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «Onucanue NpUCHOCOONIEHHOCTH OpraHu3Ma H eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HnKHOBeHMe U Pa3BUTHE KU3HU Ha 3emuie

JloHayuHBlE TPEACTaBICHMS O 3apOXACHUM KU3HU. HayuHbple runoressl
BO3HUKHOBEHUS JKM3HU Ha 3emJe: abMoreHe3 W MaHcnepMus. XUMHYecKas HBOJIOLMSL
AOGUOTEeHHBI CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE
MOJITBEPXKACHUE XUMUYECKOH 3Bomonny. HauanbHele 3Tansl OMOIOTHYECKON HBOJIOIHH.
I'unoresa PHK-mupa. @opmupoBaHune MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
POTOKJIETKU. IlepBhie KIETKH U uX 3BoIOLHA. POPMUPOBAHNE OCHOBHBIX I'PYII KUBBIX
OpraHU3MOB.

PasButne xu3HuM Ha 3emisie mo spam u nepuonam. Kartapxeil. Apxelickas u
npoTepo3oickas 3pbl. [laneo3olickas spa u e€ nepuobl: KeMOpUICKUN, OpAOBUKCKUH,
CUJIypUICKHM, 1E€BOHCKUH, KAMEHHOYT' OJIbHBIN, [IEPMCKHUH.



Me3o30iickas 3pa 1 €€ Iepruoabl: TPUACOBBIN, FOPCKHI, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuo/ipl: NajJeOoreHOBbI, HEON€HOBBIN, aHTPOIIOTE€HOBBIN.
XapakTepucTUKa KJIMMara U IeoJIOTHYECKUX IpolueccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
PacTUTENLHOTO U )KUBOTHOTO MUpa. ApoMOp(]O3bl y pacCTeHUH U KUBOTHBIX.

[losiBneHue, pacuBeT U BEBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro MHpa Kak oOTpakeHue sBoiouuu. OCHOBHbIE
CUCTEMATUYECKHUE TPYIIIbl OPraHu3MOB.

OBOJIIOLMS 4YeJOoBeKa. AHTpOMOJOrHs Kak Hayka. Pa3Butue mnpejacraBieHHl o
MIPOUCXOXKICHUN 4esoBeka. MeTosbl u3ydeHusi aHTponoreHesa. CxoicTBa U pa3ianyuus
YeJI0BEKA U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.

JBuxymue cuibl ((akropbl) aHTponoreHesa. HacnencrBeHHass M3MEHUMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBIH 00pa3 >KU3HU, H3TOTOBJIECHHUE OpPYAMM Tpyna,
MBIIIIJIEHUE, PEYb.

OcHOBHBIE CTagUM WU BETBU D3BOJIOLUU YEJIOBEKa: aBCTPAJONMMUTEKH, YernoBek
ymenslid, HenoBek npsmoxoasamui, YenoBek HeaHIepTalIbCKuM, YUenoBeK pa3yMHBIN.
Haxonku mckomaembIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JIACTh PacHpOCTPaHEHUs,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME PACHl: €BpONEoU]Has (eBpazuiickas),
Herpo-aBCcTpajiouaHas (9KBaTOpHaJbHAs), MOHTOJIOMAHAs (A3MAaTCKO-aMEepHKaHCKas).
UepTel NpUCHOCOONEHHOCTH MPEACTAaBUTENEH YENOBEYECKMX pac K  YCIOBUSAM
cymiectBoBaHus. EnquHcTBO yenoBeueckux pac. Kputuka pacuzma.

Jemoncmpayuu:

Ilopmpemur: ®@. Penn, JI. I1actep, A.U. Onapun, C. Muinep, I'. FOpu, Y. [lapBuH.

Tabnuyoer u cxemvi: «Bo3aukHOBeHHEe COJNIHEUHOW CHCTEMBI», «Pa3BurHe
OPraHUYeCKOro MUpay, «PactutenbHas KJIETKA», «KuBoTHas KJIETKA,
«IIpokapuoTnueckas kieTka», «CoBpeMEHHass CHUCTEMa OpraHU4EeCKOTO MHpay,
«CpaBHEHHE aHAaTOMHYECKUX YepPT CTPOCHHMSI UEIOBEKA U YEJIOBEKOOOPA3HBIX 00€3bSHY,
«OCHOBHBIE MECTa MAJIECOHTOJIOTMYECKUX HAXOJOK IPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/IpeBHenmuentoany, «Jpesnue moan», «llepBbie COBpEeMEHHbIE IO,
«YenoBeyeckue pacb».

Obopydosanue: mynsxu «lIpoucxoxaenue uderaoBeka» (OIOCTHI aBCTPANOMHUTEKA,
MUTEKaHTPOIla, HeaHJepTaiblla, KPOMAHbOHIIA), CIENKUA WIM M300paKeHHUs KaMEHHBIX
OpyIuidi  TEepPBOOBITHOTO YyeloBeka — (KaMHHU-YOTIIEPHI, pyouna, ckpebia),
reoXpoHoJioruyeckass Tabnuna, KoJulekius «DopMbl COXpaHHOCTH HCKOIAEMbIX
YKUBOTHBIX U PACTEHUI».

Jlabopamopusie u npaxmuueckue padomul:

[Ipaktueckas pabdota Ne 1. «M3ydyeHue HMCKOMAeMBIX OCTATKOB pPACTEHUU U
YKUBOTHBIX B KOJUJICKLIMSIX).

DKCKypcus «IBOJIIONHS OPTaHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-HaYYHbIN
WJIM KpaeBeI4ecKuil Mmy3eit).

Tema 3. Oprann3msl U OKPY:KAKOIIAA cpeaa

OKoJorusl Kak Hayka. 3aJayd W paslenbl 3KOJOTMU. MeTonbl 5KOJIOrMYECKHX
UCCIIEI0OBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpensl oOMTaHUS OpPraHM3MOB: BOJHAs, Ha3eMHO-BO3AYILIHAs, IOYBEHHAs,
BHYTPHOpPraHU3MEHHasI.

Okonorndyeckue  Qakrtopsl.  Krmaccudukanuss — skosorndeckux — (hakToOpoB:
abuoTtnueckue, OMOTUYECKUE U aHTPOTIOTeHHbIE. J[efiCTBHE 3KOJIOrHYeCKHX (PaKTOPOB Ha
OpraHu3MBl.

AbuoTtnueckue (akTOpbl: CBET, TEMIIEpPaTypa, BIAKHOCTb. DOTOMEPHOIU3M.
[Ipucnocobnenus opraHu3MOB K JeHCTBHIO aOMOTHYECKUX (akTopoB. buonormueckue
PUTMBI.



buotndeckne Qaktopel. Bumgsl OMOTHUYECKHMX B3aWMOJCHCTBUN: KOHKYpPEHITHS,
XAITHAYECTBO, cuMOMO3 ® ero Qopmbl. I[lapazutusm, Koomepamusi, MyTyaau3M,
KOMMEHCAIM3M  (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIHM3M, HEUTPAIU3M.
3HayeHHe OWOTHYECKMX B3aUMOJICHCTBUH IS  CYIIECTBOBAaHHS OPraHU3MOB B
MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU MOMyIsuu. OCHOBHBIE NOKA3aTENIN MOMYJISALUU:
YHUCJIEHHOCTb, IJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JnHamuka
YUCJIEHHOCTH MOMYJISILIUU U €€ peryIsiiusl.

Jemoncmpayuu:

Iopmpemuwi: A. T'ym6oasar, K.®. Pynse, O. ['exkens.

Tabnuywt u cxemwvr: xapra «lIpupomubie 30HBI 3emuu», «Cpeabl OOUTAHHS
opranusmMoB»,  «@otonepuogusm»,  «llonmymsnum»,  «3aKOHOMEPHOCTH  pocTa
YHCJIEHHOCTH MOMYNSAIMU UHPY30pun-Tyenbkn», «[lumesslie nemm».

Jlabopamopnvie u npakmuyeckue padomol:

Jlabopatopuast pabotaNe 3. «Mopdonoruueckne 0COOEHHOCTH pPACTCHUM U3
Pa3HbIX MECT OOUTAHUSD.

JlaboparopHas pabora Ne 4. «BnusiHMe cBeTa Ha pPOCT M PA3BUTHE YEPEHKOB

KOJIeycay.
[Ipaktuueckas padora Ne 2. «IloacuéT TUIOTHOCTH TOMYJSAIMA Pa3HBIX BHUJIOB
pacTeHuin».
Tema 4. Coo01iecTBa M 3K0J0rHYeCKHE CHCTEMbI
CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OuOlLleHO3a: BHAOBas,

MIPOCTPaHCTBEHHAd, Tpodudeckas (rnumieBas). Bunpi-nomunanTsl. CB3U B OMOLIEHO3E.

DKOJIOTHYECKHE  CHCTeMbl  (3KocucTembl). [loHstHe 00 dKOcHcTeMEe |
ouoreoneHo3e.  DYHKUHMOHANbHbIE  KOMIIOHEHTHI ~ 3KOCHCTEMBI:  HPOAYLICHTHI,
KOHCYMEHTHI, penyleHTbl. KpyroBopoT BeIIECTB M MOTOK SHEPrUU B HSKOCUCTEME.
Tpoduueckue (mumieBbie) YpOBHU JKOCHCTeMBI. [lumieBbie 1enu u ceTu. OCHOBHBIE
MOKa3aTea JKOCHCTEMBbI: Ouomacca, MPOAYKIUSA. OKOJOTHYECKHE MHPaMUbI:
MPOAYKIIMHA, YHUCICHHOCTH, Onomacchl. (CBOWCTBa  DKOCHUCTEM:  YCTOWYUBOCTD,
camoperynanus, pazputue. Cykieccus.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCHUCTEMa XBOMHOTO WM
LIIMPOKOJIMCTBEHHOTO Jieca.

AHTPOIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.

buonoruueckoe u X03HCTBEHHOE 3HAYCHHE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpazue kak Qakrop ycroitumBoctH sKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HooOpasus Ha 3emiie.

Yuenue B.U. Bepnaackoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uochepsl.
XKusoe BemectBo u ero ¢yHkuud. OcobenHoctu Ouocdepsl Kak TI0OATBHOU
9KOCUCTEeMBI. J[nHaMu4eckoe paBHOBECHE U 00paTHas CBsI3b B OMocdepe.

KpyroBopoTsl BemiecTB M OHOT€OXMMHMYECKHE LMKl 3JIEMEHTOB (yriepoja,
azora).

3oHasbHOCTH Ouochepsl. OCHOBHBIE GMOMBI CYIIIH.

YenoseuecTBo B OHocepe 3eMian. AHTPOIIOTeHHbIE U3MEHEHHs B Onocdepe.

I'mo6anpHBIE HKOTOTHYECKUE TTPOOIEMBI.

CocymecTBoBaHHE TpUPOAbI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3Hs Kak
OCHOBa YCTOWYMBOCTH Ouochepbl. OCHOBA PaIMOHATBHOTO YIPABIEHUS MPUPOIHBIMU
pecypcamMu M UX HCTOIb30BaHue. JIoCTIKEeHNs OMOJIOTHU U OXpaHa MPUPOJIbL.

JHemoncmpayuu:

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

Tabnuy u cxemwvr: «IlumeBble 1enun», «buOLIEHO3: cOCTaB U CTPYKTYpay,
«[Ipupoansie coobmecTBay, «Llenu nmuranusy, «komorndeckas nupamuaay, «buochepa



U YEJIOBEK», «IKOCUCTEMA LIMPOKOJIMCTBEHHOIO JIECa», «IKOCUCTEMA XBOMHOIO JIECA»,
«buoneno3 BonoéMax», «ArpoueHo3», «lIpuMepHble aHTpPONOreHHBIE BO3JCHCTBUS Ha
IpUpoLy», «BaxkHEeNIIne UCTOYHHUKY 3arpsI3HEHUS BO34yXa U TPYHTOBBIX BO», «IlouBa —
Ba)KHeWIasi cocTaBistomas onocgepbn», «PakTopsl Aerpaganuu 1nousy, «llapHUKOBBIH
apdexTy», «DPakTopel PaIUOaKTUBHOTO 3arps3HeHus Omocdepwr», «OOmas cTpykTypa
ouocdeprr», «Pacrpoctpanenue xu3Hu B Onocdepe», «O30HOBBIN 3KkpaH Omocheps,
«KpyroBopot yriepoja B 6uocgepe», «KpyroBopot azota B Ipupoe».

O6opynoBanue: Mojenb-anmiaukanus «TunuyHsle  OHOLIEHO3bI», TepOapuil
«PactutenbHbie cooOmiecTBa», Koyuiekiuu «buoneno3», «Bpeautenu BaKHEUITUX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», I'epOdapuu W KOJUIEKUHUU DPACTEHUH M KUBOTHBIX,
MpUHAUIEKALIME K Pa3HbIM HKOJIOTMYECKUM TIpyIlnaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®enepanuu, n300pa’keHUsI OXpPaHIEMbIX BUJIOB pPaCTEHUIN U dKUBOTHBIX.

MNPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM OBPA3OBATEJBHOM ITPOTPAMMBI

10 KJIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS

NpoBepPseMOro OCHOBHOMH 00pa30BaTe/IbHOM NIPOrpaMMbl CPEIHEr0 00111ero

pe3yJbTara o0pa3oBaHus

CpopMHpOBAaHHOCTh 3HAHWUKW O MECT€ W pOJIM OHUOJOTHU B
CHUCTEeME HayyHOTO 3HaHHUS ECTECTBEHHBIX HayK, B (OPMHpPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa W HAyYHOIO
MHPOBO33PEHHUS; O BKIAJE POCCUUCKUX U 3apyOEKHBIX YUYEHBIX-
O0uosoroB B pa3BuTHE OHOJOTHH; (YHKIHOHAJIBLHOW TIPaMOTHOCTU

YCJIOBCKA I PCIICHMA ) KU3HCHHBIX 3aJad

YMeHue packpbiBaTh cojiep:KaHue OUOJIOTHUECKUX TEPMUHOB U
HNOHSTHUI: )KU3Hb, KJIETKA, OpraHu3M; MeTadom3M (0OMEH BEIECTB U
2 IpeBpalleHle JHEPruu), TOMeocTa3 (camoperyisius), ypOBHEBas
OpraHu3aIus >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PEHpOAYKIHUs),

HaCJICACTBCHHOCTb, UBMCHYHUBOCTb, POCT K PA3BUTHUC

YMmenue wu3naraTb OMOJOrMYecKHMe TeopuM  (KiIeTouHas,
XpOMOCOMHasi, MyTanuoHHas), 3akoHbl (I'. Mennens, T. Moprana,
3 HU. BasunoBa) u yueHus (0 IIEHTpax MHOTooOpaszus U
NPOMCXOXKAECHUS KylIbTypHbIX pacteHuil H.M. BaBunosa), onpenensts

T'paHUILbl UX IPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BiaaeTh METOJIaMHU HAay4YHOI'O IIO3HAHUA B OnoJiorun
(Ha6J'IIO,Z[CHI/IC U ONHCAHUC KXKUBBIX CHUCTCM, MNPOLCCCOB H HBJ'ICHI/II\/'I;
opraHu3anusa n MMPOBCACHUC OHOJIOTHYECKOrO OKCIICPUMCHTA,

BBIIBUXKCHUC TUIIOTE3hI; BBISIBJICHUC 3aBUCUMOCTH MCKIAY




HCCIIEyEMbIMU BEJIIMYMHAMM, OOBSICHEHUE MOJIYyYEHHBIX PE3YJbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHATHH, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOABI HA OCHOBAHUWHU IMOJTYUCHHBIX pe3y.HBTaTOB)

YMeHHe BBLACIATH CYIIECTBEHHbBIE MPU3HAKHA BUPYCOB, KIIETOK
OPOKAapUOT W DJYKapuOT, OJHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOCHHOCTH  TIpOIIECCOB OOMEHa  BEIIECTB |
IpeBpamieHusi dHEPrui B KJIETKe, (POTOCHHTE3a, IUIACTUYECKOTO U
SHEPreTUYeCKOT0  OOMEHa,  XEMOCHHTEe3a, MHUTO3a,  Meiio3a,
OTUTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHIYAILHOTO  Pa3BHUTHUSA

opraHu3Ma (OHTOI'€He3)

YMeHue NpPUMEHSATh TOJNYYCHHBIC 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKHUX IMPOIIECCOB M SBJICHUM, JUISI MPUHATHS MPAKTUICCKHX
pelieHuii B TOBCETHEBHOM JKU3HU B IEJISIX 00ECTICUeHHs O€30MTaCHOCTH
CBOETO 37I0POBBS U 37I0POBBSI OKPYKAIOIIHX JIFOJIEH, COOIIOICHUS] HOPM
rpaMOTHOTO MOBEJAEHUS B  OKPYXKAIOIIEW NPUPOJHOU  Cpele;
IMOHMMaHHE HEOOXOIMMOCTH HCIIOJIb30BaHUS JIOCTHKEHHUH
COBPEMEHHOW OHMOJOTMM W OWOTEXHOJIOTHH Il PAIMOHAILHOTO

MIPUPOIOTIOIE30BAHUS

Ymenune peliatb JJIEMCHTApPHBIC TCHCTHUYCCKHUEC 3aJadud Ha
MOHO- H ,Z[I/II‘I/I6pI/I,£[HOC CKpCIIMBAHUC, CLCIIJICHHOC HACJICAOBAHUC,
COCTaBJIATh CXEMBI MOHOFI/I6pI/I,Z[HOl"O CKpCUIUBaHUA IJId NPEACKa3aHUA

HacJIeOBaHUS MPU3HAKOB Y OPTaHNU3MOB

YMeHHe BBITIOJHSTE J1a00OpaTOpPHBIC W MPAKTHYECKHE pPabOTHI,
coOmomaTe TmpaBWiia TpH padoTe ¢ y4eOHBIM H  J1TAOOPATOPHBIM

000pyI0BaHUEM

Ymenune KPUTHYCCKU OLCHHUBATb u HHTCPIIPETUPOBATDH
I/IH(bOpMaI_II/IIO OHOJIOTHYECKOTO COACPIKaHMA, BKJIFOYAOIIYHO
IICEBAOHAYYHbBIC 3HAHUS W3 PA3JINYHBIX UCTOYHUKOB (CMI/I, HAay4YHO-
INOIYJIAPHBIC MaTepI/IaJ'IbI); OTHUYCCKHUC ACIICKThI COBPCMCHHBIX

HCCIICIOBAHUI B 6I/IOJ'IOFI/II/I, MCAULINHE, OHMOTEXHOJIOT U

10

VMeHHe co3/1aBaTh COOCTBEHHBIC IHUCBMEHHBIE U YCTHBIC
cooOueHns, 06001ast 6MOIOrHYECKyl0 MH(POPMAIUIO U3 HECKOJIbKUX

HCTOYHHUKOB, 'PaMOTHO HCIIOJIB30BATh MOHSATUUHBIN arrapar OnoJIorun

11 KVIIACC




Kox
MPOBEPAEMOro

pe3yJabTara

I[IpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero

o0pa3zoBaHus

ChopMUpoOBaHHOCTh 3HAHMK O MECTE€ W pPOJIM OHOJOTHH B
CHCTEME HaydyHOTO 3HAaHHUS ECTECTBEHHBIX HAyK, B (DOpPMUPOBaHHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOM KApTHHBI MHpPa M HAy4yHOTO
MHUPOBO33PEHUS; O BKIAJ€ POCCHUHCKMX M 3apyOSKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTHH; (YHKIMOHATHHONH T'PaMOTHOCTH

YCJIOBCKA I PCIICHHUA ) KU3HCHHBIX 3aJia4d

YMeHue packpbiBaTh coJiepsKaHue OMOJIOTUYECKUX TEPMHUHOB U
TOHATHI: BHJ, MMOMYJISIHS, TeHO(DOH, IBOJIONMUS, IBIKYIIUE CHIIBI
(dakTopsr) 9BOJIIOIIUH, MPUCTIOCOOJICHHOCTD OPraHU3MOB,
BH1000pa3oBaHue, DKOJIOTHYECKUE (bakTopwI, JKOCHCTEMA,
PO TYIIEHTHI, KOHCYMEHTBHI, PEIYIICHTHI, Iend  TUTaHUS,

9KOJIOTUYECKasi MUpaMuaa, OuoreoreHo3, onocdepa

YMenue wu3naratb OHOJOTHYECKHE TEOpPHH (IBOJIOLMOHHAS
teopus Y. JlapBuHA, CHHTETHYECKas TEOPHs SBOJIOIMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoapimieBoro cxoactBa K.M. Bapa, yepenoBanus
IJIaBHBIX HampasiieHu u nmyren sBomonun A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnanckoro), ompenensTh  TPaHUIBI  HX

IPUMECHUMOCTH K )KUBBIM CUCTEMaM

Ymenune BJIQJICTE METOAAMKU HAYYHOI'O IIO3HAHHUSA B ouoaoTuu
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHUCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anusa u IMPOBEACHUE OHOJIOTUYECKOI O OKCIICPUMCHTA,
BBIJABHKCHHUC TUIIOTE3BI, BbISIBJICHUC 3aBUCUMOCTHU MCKOY
HCCICAYEMBIMH BCIIMYUMHAMMU, 00BsICHEHHE INOJIYYCHHBIX PE3YJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

YMeHue BBIIENATh  CYLIECTBEHHbIE IMPU3HAKU  CTPOCHMS
OMOIOTUYECKUX  OOBEKTOB: BHJOB, MONYIALMHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLEHTOB,  OHUOTCOLEHO30B U  JKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEICTBEHHON WU3MEHUYUBOCTH,
€CTeCTBEHHOro  0TOOpa, BHJI000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHu3MOB, JI€HCTBHUSA HKOJIOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI,
IIEPEHOCA BEUIECTB U NIOTOKA DHEPIUU B SKOCUCTEMAX, aHTPOIIOTEHHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIHKIIOB B Onocdepe




YMeHue NPUMCHATH IIOJIYYCHHBIC 3HAHUA JIA O6’b$ICHeHI/ISI
6HOHOFI/I“ICCKI/IX mpouecCoB U ﬂBHeHHﬁ, IJI TIPUHATHUA TPAKTUUCCKUX
pelIeHNi B TOBCETHEBHOM KHU3HM B LIEJsIX oOecrieyeHns 0e30macHOCTH
CBOETO 3/I0POBbS ¥ 3/I0POBbsI OKPYKAIOLIMX JIFO/ICH, COOIIOICHUST HOPM
rpaMOTHOTO TMOBEJAEHUS B  OKPYXKAIOWIEH NPUPOJHOU  CpEIE;
ITIOHUMaHUue HCO6XOIII/IMOCTI/I HCIIOJIB30BaHUA I[OCTI/DKGHI/Iﬁ

COBPEMEHHOU OMOJIOTHH /ISl pAIlHOHAILHOTO IPUPOAOTIOIH30BAHUS

Ymenue pemiatb SJICMCHTApPHBIC OHOJIOTHYECKHE 3aaa4u,
COCTaBJIATh CXEMBbI IICPEHOCA BCIICCTB U SQHCPTHUU B OKOCUCTEMAX (HGHI/I

MIUTaHUS)

YMeHue BBIIOJHATH J1a0OpaTOpHBIE U MPAKTUYECKHE PAOOTHI,
coOnroAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOPaTOPHBIM

000py1I0BaHHEM

YMeHue KpUTHUECKH OILIEHMBaTb U  HHTEPIPETHPOBATH
nHpopmanno  OUOJIOTUYECKOTO  COJIEp’KaHUs,  BKIIOYAIONIYIO
MICEBJIOHAYYHbIE 3HAHUS M3 Pa3nUyHbIX MCTOYHHKOB (CMMU, HayuyHO-
MOMYJISIPHBIE MaTepHuabl); paccMaTpuBaTh r00anbHBIC
9KOJIOTUYECKHE MPOOJIEMBl  COBPEMEHHOCTH, (HOpPMHUPOBATH  TIO

OTHOIICHHWIO K HUM CO6CTBCHHYIO ITO3HIINIO

10

YMenue co3gaBaTh COOCTBEHHBIC THMCBMECHHBIC U YCTHBIC
cooOrieHus, 0000mas OGHOIOTHYECKYI0 HH(POPMAIIUIO M3 HECKOIBKHUX

HUCTOYHUKOB, 'PaMOTHO HCITIOJIB30BAaTh MMOHSATHHHBIN arrmapar ouoaoruu




IMPOBEPAEMBIE 2JIEMEHTBI 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 KUBOW TNpHUPOAbl (HAOMIONEHUE, HKCIEPUMEHT,
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,  OPraHU3MEHHBIH,  MOMYIALMOHHO-BUIOBOW,  AKOCHCTEMHBIH,

orochepHbIi

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

XUMUYECKUN COCTaB KIIETKH. XUMHYECKHUE BJIEMEHTBI: MaKpOIJIEMEHTHI,
MHUKpOdJeMeHThl. Boma u MuHepanbHble BemiecTBa. DyHKIMH BOJIBI |

MHHEPAJIBbHBIX BEMICCTB B KIICTKE. Hozmep;xaHHe OCMOTHYECKOI0 OajaHca

Bbenku. CocraB um crpoeHue OCIKOB. AMHUHOKHCIOTBI — MOHOMEPBI
OenkoB. He3amMeHMMBIE W 3aMEHHMBIE AMHUHOKHCIOTBL. AMWHOKHCIOTHBIH
COCTaB. YPOBHH CTPYKTYpPbI OCIIKOBOW MOJICKYJIbI (IIEPBUYHAS, BTOPUYHAS,
TPETUYHAsT M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE CBOMCTBAa OEJKOB.
.2 buonoruueckue QpyHKIu 6EIKOB.

®depmenTel — Ouosormdeckue KaTtanm3atopbl. CTpoeHue ¢depmeHTa:
aKTHBHBIA IIGHTp, cyOcTpaTHas crenuduuHocts. KodepmeHTh. ButamuHbl.

OTnnums q)epMeHTOB OT HCOPTraHUYCCKHUX KAaTAJIN3aTOPOB

VYraeBonpl: MOHOcaxapuIbl (TrOKo3a, pubo3a U Je30Kcupuodo3a),
aucaxapuibl  (caxaposa, JIaKTO3a) W IMoJucaxapuabl (Kpaxmai, TJIMKOTeH,
1eJUTI0N103a). bruonoruueckue GpyHKIMK yrieBo0B.

3 Jiunuasl: TpUIIMUEpUAbI, cTepouabl, ¢ochomunuasl. ['mapoduisHO-

rupodoOHble cBoicTBa. buonoruueckue ¢yHkuuu sunuaoB. CpaBHEHHE

YrijieBo0B, OCJIKOB M JIMTIUI0B KaK HCTOYHHUKOB SHEPTHUU




Hykneunosbie kucnotsl: [JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKJIeMHOBBIX kucaoT. Crpoenne u Gpynkmuu JJHK. Crpoenne u ¢pynkiun 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 OelKa

Tunel KIeToK: syKapuoTHYecKas M Mpokapuothyeckas. OcoOeHHocTH
CTpoeHus MpokapuoTuueckoi kierku. Kierounas crenka Oaxtepuil. CTpoeHue
JyKapruoTH4eCKOW KJeTKh. OCHOBHBIC OTJIMYMS PACTUTEIHHOM, >KUBOTHOU H

rpuOHOM KIIETKH

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIUKC, UX
¢bynakimu. [lnazmatrueckas memOpaHa, e€ cBoiicTBa U (pyHkuuu. [{uronnazma u eé
opranouipl. OHOMEMOpaHHbIE OpPraHOWbl KJIETKU: JHJOIIa3MaThyecKas CeTh
(OIIC), ammapar T'ombmku, mm3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KIICTKH:
MUTOXOHJIPUH, TUTaCTUIBL. [IpOMCXOXKIIEHHE MHTOXOHAPHHA M TIIIACTHI. Buis
mwiactug. HememOpaHHbIE OpraHoubl KJIETKH: pHOOCOMBI, KJIETOYHBIA LIEHTP,

PECHMUKH, KIyTUKU. OYHKIUU OpraHoUA0B KIETKU. BKitoueHus

Snpo — perynsTopHbli UeHTp KiIeTku. CTpoeHuwe sapa: saepHas

000J104Ka, KapUOTIa3Ma, XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
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TpchnopT BCIIIECTB B KIICTKE

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

OOMeH BemiecTB, WJIM MeTa0oIM3M. AcCUMWIAIUS  (TUTACTUYCCKUH
0OMEH) M JIUCCUMIJIALMS (SHEPreTHYECKUH OOMEH) — JIB€ CTOPOHBI E€IMHOTO
nporecca Merabonmuama. Tumbl  OOMEHa  BEIIECTB:  aBTOTPOGHBIA 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. Brusxue yciaoBuil cpenpl Ha (QOTOCHHTE3 M CHOCOOBI
MOBBIIIEHHS €T0 MPOJIYKTUBHOCTU y KYIBTYPHBIX PACTCHHIA.

XeMocHuHTe3. XEeMOCHHTE3UpyIne OakTepuu. 3HaUYeHHE XEMOCHHTE3a

IUTSL JKA3HU Ha 3eMIIe

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

AKKYMYJIIMPOBAHUEC OSHCPruu B KIICTKC. OTarbl OHEPICTUYCCKOTO oOMeHa.




I'mukonus. bpoxenue u ero Buabl. KuciaopogHoe OKHCIEHUE, MM KIETOYHOE

npixanue. DPPeKTUBHOCTh FHEPTETUIECKOTO OOMEHa

Peakium martpuuHoro cuHTe3a. ['enermueckas umHopmanus u JHK.
Peanuzanus renermueckoil MH@OpManMu B KieTKe. ['€HeTHYecKuil Ko U ero
cBoiictBa. Tpanckpunuus — marpuunblii cunte3 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.
bakrepunodaru. boiiesHu pacTeHHii, *KUBOTHBIX U YEJIOBEKAa, BHI3BIBAEMBIC
Bupycamu. Bupyc ummyHnoznedunura yenoseka (BUY) — Bo3oyaurens CIIM/a.

[IpodunakTrka pacnpoCTpaHEHHs] BUPYCHBIX 3a00JI€BaHUI

PasMHOkeHNE 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Kierounsrii 1iuki1, win KU3HEHHBIN MUK KieTkd. MHTepdaza u MuTos.
[Ipouecchl, mpoTekatoniye B uHTEpdaze. Permmukanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenune xpomocom. XpomMOcOMHBIH HabOp — KapHOTHIL.
JluniouHBIH W TAlUIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XPOMATHJIBI.
[{utonmornyeckne OCHOBBI PA3MHOXEHUS W HWHAWBUIYAJTLHOTO Pa3BUTHS
OpPraHu3MOB.

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

Ha pasHbIX CTaAHUAX MHUTO3A4. buroormdyecknii CMBICT MHUTO3a

®dopMbl pa3MHOXKEHHUS OPTraHU3MOB: Oecroyioe W TMosioBoe. Buabl
0ecrosoro  pa3MHOXKEHHUS:  JeJIeHHE  HaJBOe, IOYKOBAaHHE OJHO- U
MHOTOKJIETOYHBIX, criopoobpa3zoBaHue, BEreTaTuBHOE pa3MHOXKEHHUE.

I/ICKYCCTBCHHOG KIIOHUPOBAHUEC OPraHU3MOB, €10 3HAYCHUC JJI1 CCIICKIIUU

[TonoBoe pa3MHOMXKEHHUE, €ro OTIIMYUS OT OECII0JI0TO0.
Meiio3. Cranuu meio3a. [Iponecchl, mpoucxoasume Ha CTaausax Menosa.
[ToBenenne xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMmbicn U

3HaAUCHHUE Meiio3a

I'amerorenes — mpouecc 06p330BaHI/IH IMOJIOBBIX KIICTOK Y JXHBOTHBIX.
ITonoBeie xene3bl: CEMEHHUKUA U STUYHHUKU. O6paSOBaHI/Ie " Pa3BUTHUC ITOJTOBBIX
KICTOK — TIaMCT (CHepMaTOSOI/II[, HﬁHeKHeTKa) — CHCPMATOI'CHE3 M OOI'CHEC3.
OcoOeHHOCTH CTPOCHUA SIALIEKIETOK M CIICpMaTO30UJI0B. OHJ'IOI[OTBOpeHI/Ie.

[Taprenorenes

NnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHANBHOE pa3BHUTHE
(amOpuorenes). Itamnbl SMOPUOHATLHOTO PAa3BUTHSA Y MO3BOHOUHBIX KHUBOTHBIX:
npoOneHue, racTpynsanus, opraHoreHes. IloctaomOpuonansHoe pazButue. THITbI
MOCTIMOPHOHATBHOTO PAa3BUTHS: MPSAMOE, HENpsMoe (JMYMHOYHOE). BrnusHue

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 renHeruku. Mcropus pas3BuThs TIeHEeTMKH. Bxian
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  HAcleJOBAaHMUS IPU3HAKOB, YCTaHOBJIEHHblE [
Mennenem. MoHoruOpugHoe CcKpelmuBaHHe. 3aKOH eAMHOo0O0pasus THOpHIIOB
nepBoro mokojeHus. IlpaBuno nomMuHUpoBaHMS. 3aKOH — pacIlENICHHS
npu3HakoB. ['unore3a yuctoTel ramer. [loaHOE M HEMOJTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpelmuBaHWe. 3aKOH HE3aBHCHUMOTO HAacleOBaHUS
npu3HakoB. lluToreHernueckne OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUSI.
Ananusupyroriee CKpEIIMBaHHUE. Hcnonb3oBanue AHAIM3HUPYIOIIETO

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 M TeTeporaMeTHble OpPraHU3MBI.

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

N3menunBocTh.  Buabl  HM3MEHYMBOCTH:  HEHACHEACTBEHHAas U
HacieACcTBeHHas. Poiib  cpeabl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOIUGUKAIMOHHOW HM3MEHUYMBOCTH. BapualvOHHBIA psaag U
BapHalMoHHas kpuBas. Hopma peaknuu mnpusHaka. KoiudecTBeHHbIE U
KayeCTBEHHbIE MPHU3HAKKM U MX HopMa peaknuu. CBoiicTBa MOAU(DUKAIIMOHHOM

HN3MCHYNBOCTH

HacnencTtBenHas, Wik TeHOTHIIMYECKAsd, H3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHUYUBOCTh. Meio3 U TONOBOM TMpoOllecC — OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTA. MyTanmoHHass M3MEHYMBOCTh. Krnaccudukamuss MyTanui:
T€HHbIE XPOMOCOMHBIE, T€HOMHBIE. HacToTa U NMpUYMHBI MyTaluuid. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTMYECKUX PSAOB B HacIeACTBEHHON u3MeHn4ynBoctu H.W.

BasuioBa

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

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




OMOXMMUYECKUH, MOJEKYyIsIpHO-TeHeTnYeckuid. CoOBpeMeHHOe OmpeaeeHre
IFEHOTHUIIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE 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 JICUYCHHS TE€HETUYECKHX
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. Ydenne H.M. BaBwioBa 0 INEHTpax NPOUCXOXKICHHUS U
MHOT000pa3usi KyJIbTYpHbIX pacTeHUW. LIeHTpbl MPOUCXOXKIAEHUS TOMAIIHUX

#KUBOTHBIX. COpT, MOpOJ1a, LITAMM

CoBpeMeHHbIE METOAbl CEJNICKIUH. MaccoBbId M WHIWBHAYAIbHbBIN
OoTOOpBI B  CeNEKIMH pacTeHU u KUBOTHBIX. OIleHKa 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 CEIEeKUUU pacTeHUM,

KUBOTHBIX U MUKPOOPTaHN3MOB

buoTexHosorusl Kak OTpacib MPOU3BOACTBA. [ €HHAs MHXKEHEpUs. DTarbl
coszmanusa pexomOuHanTHOW JIHK wm Tpancrennpix opranmm3moB. Kierounas
umkeHepus.  Kierounele  KyabTyphl. MUKPOKJIOHAJIbHOE  Pa3MHOXKEHHUE
pactenmii. KiioHMpoBaHuE BBICOKOIMPOAYKTUBHBIX  CEIbCKOXO3WCTBEHHBIX
OpraHu3MOB. DKOJIOTHUECKHE W 3THuyeckue npoodsiemMbl. MO — reHeTHuecku

MOI[I/I(bI/II_[I/IpOBaHHI)Ie OpraHnu3Mbl
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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. Kpurepun 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 €€ MepHoIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

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. [losiBIIeHHME, pacuBET M BBIMHUPAHUE IPYII KHUBBIX

OPraHu3MoOB

Cucrema opraHM4ecKOro Mupa Kak OTpakeHue 3Botoluu. OCHOBHbIE

CUCTCMATUYCCKUC I'PYIIIIBI OPraHN3MOB

OBoJOLMs  4YeroBeKa.  AHTpoOIoJIoTHS  Kak  Hayka.  Pa3Butue
MIPE/ICTaBICHUM O IPOUCXOXKIECHUHN YelloBeKa. MeTo bl H3yueHus: aHTPOIOreHe3a.
CxoncTBa M pasznuuMsl 4esloBeKa M KUBOTHBIX. CHcTeMaTHUecKoe MOJIOXKEHUE
YeJ0BeKa.

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

W3TOTOBJIEHUE OPYIUI TPY/la, MBIIUICHHUE, 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 MO3Ta, 00pa3 )KU3HU, OPYAHS

UYenoBeueckne packl. OCHOBHbIE OONBIIME pachkl: €BPOTCOMIHAS
(eBpa3miickasi), Herpo-aBCTpajoujHasi  (9KBaTOpHAJIbHAs),  MOHTOJOUHAS
(a3maTcko-amMepuKkaHckas). UepTbl  IPUCIOCOOJIIEHHOCTH  MpEeICTaBUTENEH
YeJI0BEYECKUX Pac K YCJIOBMSIM CYyIIEeCTBOBaHUs. EAMHCTBO 4enoBedecKHUX 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,

BHYTPpUOPraHU3MCHHAA

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

(akTOpOB Ha OPraHU3MBbI

AbuoTtnueckue (baxTOophI: CBET, TEMIEPATYpa, BJIQ)KHOCT.
®otonepuoausM. IlpucrnocobneHuss OpraHu3sMOB K JEHCTBHIO aOMOTHYECKHX

¢axTopoB. buonoruueckue puTMbI




buotnyeckne  Qaktopel. Buapl  OMOTHYECKHX  B3aWMOJICHCTBUIA:
KOHKYPCHIIUS, XUIIHAYECTBO, IMAPA3UTHU3M, MYTyaldu3M, KOMMEHCAIN3M
(HaxyIeOHUYECTBO, KBAPTUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HaueHUE
OMOTHYECKUX B3aMMOJCHCTBHU I CYIICCTBOBAHHS OPraHU3MOB B IPUPOIHBIX

coo0IecTrax

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

Murpanus. J[MHaMuKa YUCICHHOCTHU MOMYJISUUU U €€ PeryJIsanusl

Coo01recTBa 1 DKOJIOTHYECKUE CUCTEMBI

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

ouoIeHo3€e

Dkojoruyeckre cuctembl (d9kocuctemsl). I[lonstue o0 skocucreme u
onoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTHI, peAYIIeHThI. KpyroBopoT BemecTB ¥ OTOK YHEPTUH B DKOCHUCTEME.
Tpoduueckue (TUIEBbIE) YPOBHU OKOCHUCTEMBI. [luieBbie I1emu ©  CETH.
OcHOBHBIE TIOKAa3aTeNM 3KOCUCTEMBI: Oumomacca, MPOAYKLHSA. DKOJIOTUYECKHE
MUpaMHUIbl: TMPOAYKIHMH, YHCICHHOCTH, OuomMacchl. CBOHCTBAa 3SKOCUCTEM:

YCTOWYUBOCTB, CAMOPETYIALUs, pazBuTue. CyKieccus

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

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

buopaznoobpasue kak ¢akrop ycrtoiuuBocTu 3KocucteM. CoxpaHeHue

OMOJIOTMYECKOro pazHooOpasus Ha 3emiie

Yuenue B.U. Bepuaackoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
o6uoctepsl. Kupoe BemectBo U ero ¢GyHkuuu. OcoOGeHHOCTH Ouochepbl Kak
r00anpHOM AdKOCHCTeMbl. JlMHaMHueckoe paBHOBeCHE W OOpaTHas CBSI3b B
ouochepe. KpyroBopoTel BemiecTB M OHOTEOXMMHYECKHE LHUKIBI 3JIEMEHTOB

(yraepona, azora). 3oHabHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIN

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

HUCIIOJIb30BAHUC. I[OCTI/I)KCHI/IH OHOJIOTHHU U OXpaHa IMpUupo bl




4, TemaTnuyeckoe IVIAHUPOBAaHME ¢ YKA3aHUEM KOJIMYECTBA YaCOB,
OTBOAMMBbIX HA OCBOCHME KAK/A0M TeMbl, B TOM YHUCJE C Y4eTOM padouei

nporpamMmbl BocnutTanuss HA YPOBHE COO:

10 xaacc (1 gac * 34 nenenu = 34 vaca)

Ne | NeB | Tema ypoka K-Bo u.
/T | Teme
1. Buonorus 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. | buonornyeckune CUCTEMBI, TPOIIECCH U X H3yUCHHE 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 — OMoNOrMUECKHe Katanu3aTtopel. JlabopatopHas 1
pabota Ne 1 «M3yueHune KaTaIuTHIECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpuMepe aMuIa3bl WK KaTajaa3bl)»
7. 3.4. | YrueBonsl. Jlumuasl 1
8. | 3.5. | Hykneunossie kuciotel. ATD 1
9. |3.6. | Uctopus u meroapl u3ydeHus kieTku. Kiaetounas teopus 1
10. | 3.7. | Kierka kak 1ieocTHas KuBas cucTeMa 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, | )KuzHeHHbIH UK KICTKH. JeeHne kieTku. Murtos. 1
Jlaboparopnas pabota Ne 3 «Habmronenne MuTo3a B KJIeTKax
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»
16. | 4.5. | buocunre3 6enka. Peaknus matpuyHoro cuHTe3a. TpaHcmsamus | 1
— OuocuHTe3 Oenka
17. | 4.6. | KonrpoabHas pabota «KieTka u ee U3HeIEATETbHOCTh 1
5. Pa3mHo:KkeHMe U HHIMBUAYAJIbHOE PA3BUTHE OPraHU3MOB 5
18. | 5.1. | HexseTouHsle OPMBI )KU3HU — BUPYCHI 1
19. | 5.2. | ®opmMbl pa3MHOXKEHHS OPraHU3MOB 1
20. | 5.3. | Meiio3 1
21. | 5.4. | O6pa3oBaHue U pa3BUTHUE MOJIOBBIX KIeTOK. OmiogoTsopenue. | 1
JlaGopatopHnas pabota Ne 4 «V3yueHune cTpoeHHsI OJOBBIX




KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

22. | 5.5. | UnguBuyanbHOE pa3BUTHE OPraHU3MOB 1

6. HacaencTrBeHHOCTh M M3MEHYHBOCTH 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 ckpeniuBaHue. 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

MUKpOTIpenapaTax»

27 | 6.5. | I'eneruka nona. HacinemoBanue Mpu3HAKOB, CHEIUICHHBIX C 1
MOJIOM

28 | 6.6. | UsmenuuBocTh. HeHacnencTseHHas N3MEHYNBOCTD. 1

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

29 | 6.7. | HacnencrBeHnHast u3BMeHUYHUBOCTh. JlaboparopHast pabota Ne 7. 1
«AHanmm3 MyTanuil y Apo30QuiIbl 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. | buoTexHonorNs Kak oTpacib MPOU3BOJICTBA 1
8. Pe3epBHOE Bpemsi 1
34. | 8.1. | O6o06meHne u cucTeMaTU3alKsl 3HAHUA U YMEHHUH TI0 KypCy 1
6uonoruu 10 xnacca
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 METOIbI €€ M3yUeHHUs 1
2. |12 HcTopus pa3BUTHS NPEICTABIEHHH 00 SBOJIIOIHUH. 1
3. | 13. MHUKpPO3BOITIOLHS 1
4. | 1.4. [Tomymsiius kak 2JIeMEHTapHas €AMHULA BUA U BOJIIOLUN. 1
Jlaboparopnas pabota Ne 1 «CpaBHEeHHE BUIOB 110
MOP(OTIOTHIECKOMY KPUTEPHIO»
S. | 15. JIBOKyIIME CUIIBI (31EMEHTAPHbIE (PAKTOPHI) IBOJIFOLMN 1




6. |1.6. EcrectBenHblit 0T60p U €ro GopMbI 1
7. | 1.7. Pe3ynbTarhl 3BOIIOLMHU: IPUCIIOCOOIEHHOCTh OPTaHU3MOB 1 1
BHI000pazoBanue. JlabopatopHas padora Ne 2 «Omnucanue
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 3eMJIe [0 3paM | IepHoIaMm 1
13. | 2.4. | OCHOBHBIE ATAITBI YBOJIOIMH PACTUTEIHFHOTO M dKUBOTHOTO 1
mupa. [Ipaktuyeckas padora Ne 1 «M3ydyeHne uckonaembix
OCTaTKOB PacTEHUI 1 )KUBOTHBIX B KOJUTCKIIHIX)
14. | 2.5. | CoBpemMeHHas cHCTEMa OPraHUIECKOro MHUpa 1
15. | 2.6. | DBoJronus YenoBeka (aHTPOIIOTEHE3) 1
16. | 2.7. | JiBmwxkymue cuitbl ((haKTOphI) aHTPOTIOTeHE3a 1
17. | 2.8. | OcHOBHBIE CTa/INU IBOJIONUHN YETIOBEKA 1
18. | 2.9. | YenoBeueckre packl ¥ MPUPOIHBIC aIalITAI[IH YeIOBEeKa 1
3. Opranu3msl 4 OKpPY:Ka0IIAas cpeaa 5
19. | 3.1. | KonrtposbHas padoTa «IBomonus. BosHuKkHOBeHNE ®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. JJabopaTtopHas padora Ne 4. «BnusiHue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
23. | 3.5. | buotuyeckue hakTopbl 1
4, Coo01ecTBa 1 YKOJIOrHYecKHe CHCTEMbI 9
24. | 4.1. | Dxonoruyeckue XapakTepucTuku nomymsiun. [Ipaktudeckas 1
pabota No 2 «[locuér MIOTHOCTH MOMYISALUUNA Pa3HBIX BUOB
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.

O06006mu1eHre U cucTeMaTU3alus 3HAHUKA 1 YMEHUH 110 KypCy
6uonoruu 11 xmacca







	1. Пояснительная записка
	2. Планируемые результаты освоения учебного предмета «Биология» (БАЗОВЫЙ УРОВЕНЬ)
	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:
	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)

