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PA3JIEJI 1. HOACHUTEJIBHASA 3AIIMCKA

Pa6ouas nmporpamma o 6uosioruu(06a3oBelii ypoBeHb) 1 oOyyaromuxcs 10—-11-X kiraccoB
pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

— @epepanbHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Denepaunun»;

— mpukaza MunoO6pHayku oT 17.05.2012 Ne 413 «O06 yrBepkaeHnn (eaepaibHOTO
rocy1apcTBEHHOro 00pa3oBaTelIbHOTO CTaHapTa CPpeAHEro 001Iero oopazoBanus» (c
W3MEHEHUSMHU, BHECEHHBIMU TIPHKa3oM MuHIpocBenieHus ot 12.08.2022 Ne 732);

— mnpukaza Munnpocsenieans oT 18.05.2023 Ne 371 «O06 yTBepxkaeHu# (enepanbHOi
00pa30BaTeNbHOI IPOrpaMMBbI CPEHETO 00LIEro 0Opa3oBaHuUsY;

— Konnenuunu npenogaBanus yue6HOro npeamera « bHoIorus»;

— KoHuenuuu sK010ru4eckoro oopazoBanus B cucTeMe 00111ero oopasoBaHus;

— CII 2.4.3648-20 «CaHUTapHO-3UAEMHUOJIOIMUECKHE TPEOOBaHMSI K OpraHU3aIusaM
BOCIIUTAHUS U OOYUYECHHs, OT/IbIXA U 03JJOPOBIICHUS IETEH U MOJIOICHKIY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM TJIABHOI'O CAHUTAPHOTO Bpauda ot 28.09.2020 Ne 28;

— CanlluH 1.2.3685-21 «'urnennyeckue HOPMATUBBI U TPeOOBaHMS K 00€CIIEUEHUIO
6e3omacHOCTH U (i) 0e3BpeTHOCTH [T YeI0BeKa (aKkTOPOB CpeIibl OOUTaHUSY,
YTBEP>KICHHBIX [IOCTAHOBJIEHUEM TJIABHOI'O CAHUTAPHOTrO Bpada oT 28.01.2021 Ne 2;

— y4eOHOTO TUIaHa CPeAHEro 00IIero oOpa3oBaHus;

— (QenepanbHOil paboyeil mporpaMMel 1o yuedGHoMy npeamery «buonorus» 6a30Boro
YPOBHS.

[Tpu pa3zpaboTke MPOrpaMMbI 1O OWOJOTHH TEOPETUYCCKYIO OCHOBY IS ONPEICIICHUS
MOAXO0J0B K (opMHpoBaHUIO cofepxkaHus ydeOHoro mnpeamera «buomorus» cocTaBuiIu:
koHuentyanbHbie nonoxenus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpKAHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAaHUW K YPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJIOKEHHUS 00
0o0IMX TEMSIX M MPUHITUIAX, XapaKTEPU3YIOMUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmrero odbpazoBanusi B Poccuiickoit @enepanuu, a Takxke MOJIOXKEHUS O crienuduke OUOIoTuH,
eé 3HaueHWH B INO3HAHHUU >KUBOU nopupoasl H o0ecrieueHnun CYHICCTBOBAHUA YCJIIOBCUCCKOI'O
obmrectBa. CoriacHO Ha3BaHHBIM MOJOKEHUSIM OMPEIEICHb OCHOBHBIE ()YHKITH TPOTPAMMBI 110
Ouosioruu u €€ CTPyKTypa.

[IporpamMma o 6uonoruu 1aéT MpeacTaBIeHUe O IeNIxX, 00 o0IIei ctpaTerun o0ydeHus,
BOCIIUTAaHUS ¥ Pa3BUTUSA OOYYAIOIIMXCS CpeJCTBAaMH Yy4eOHOro rmpeamera «buomorusy,
ompezenseT o0s3aTeNbHOE TMPEAMETHOE COJIepKaHUEe, €ro CTPYKTYpPY, pachpeleieHHe o
pazzienaM W TeMaM, PEKOMEHIYeMYIO TOCIeIOBATEIbHOCTh M3YYEHHUS y4eOHOTo Marepuana c
y4€TOM MEXIPEAMETHBIX H BHYTPUIIPEIMETHBIX CBSI3€H, TOTUKH 00pa30BaTEIBHOIO IMpoIlecca,
BO3PACTHBIX 0OCOOCHHOCTEH 00YyJaroIuXCsl.

B mporpamMe 1o OHONOTMU TaKkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMBIM
JUYHOCTHBIM, METAllpeIMETHBIM U MpPEeIMETHBIM pe3ylbTaTaM 00y4eHHs B (OpPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON IEATETHbHOCTH/y4eOHBIX AEUCTBUN O0YYArOIINXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO OOpa30BaHUS.

1.1.0BIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA



B nporpamme no 6uonoruu (10—11 kmaccbl, 6a30BbIi ypOBEHb) pealin30BaH MPHHIIUI
MIPEEeMCTBEHHOCTH B HW3Y4YeHHHM Ouosiorud, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMi  JIMYHOCTHU, HSKOJOTUYECKOTO  MBIIUICHUS,
OpEICTaBICHUNH O 370pOBOM OO0pa3e KU3HM U OCpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoii cpene. [loaTomy Hapsay ¢ U3ydyeHHEM 001IeOMOIOTHYECKIX TEOPHi, a TaKKe 3HaHUI
O CTPOGHHUM KMBBIX CHCTEM pPa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX
IIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YI€JI€HO BHUMAHUE UCIIOJIb30BAHUIO MTOJIYYEHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM MJISi PEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJICICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 1I€JIECO00Pa3HOro MOBEAEHUS B OKpYXKarolled NpUpPOIHOM cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATEIbHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOTHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMPAaBICHHOCTH Y4€OHOTO
npeaMera «bruoNOTHsS» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00eCreYeHUs YCIOBHM Ui pelieHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa3oBaHusl, KOTOpask MPEeAoiaraet
dbopMupoBaHre y OOYyYarOIIMUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUPA.

[IporpamMmMa 1o OMOJIOTUU SIBISETCS OPUEHTHPOM JUJISI COCTABJICHUS pabOYMX MPOrpaMM,
ABTOPBI KOTOPBIX MOT'YT MIPEJUIOKUTH CBOM BapUAHT TOCIIE0BATEIIbHOCTH NU3YUEHUS U CTPYKTYPBI
yueOHOro marepuana, cBo€ BuieHue nyreil popmupoBanus y obyuarommxcs 10-11 kmaccos
NPEIMETHBIX 3HAHWH, YMEHUH W CIOCOOOB Y4eOHOW NEATENBPHOCTH, a TaKXXe METOIUYECKHX
pelieHni 3aja4 BOCIUTAHUS U Pa3BUTHUS CpeJCTBaMH yueOHOro npeamera «buomorusy.

Buonorusi Ha ypoBHEe cpemHero oOmiero oOpa3oBaHUS 3aHMMaeT BakHoe mecto. OH
obOecrieunBaeT (GoOpMHUpPOBaHUE y OOYYAIOIIMXCS MPEICTABICHUNM O HAy4yHOM KapTHHE MHpa,
pacmmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOJIE, €€ OTIMIUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3AAaET YCIOBMS Ui TO3HAHUS 3aKOHOB KHMBOW TNPHUPOJIBL,
dbopmupoBanus (PYHKIIMOHAIEHOW TPAaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe30macHOro oobpasa
KHU3HH, SKOJIOTUYECKOT0 MBIIUICHHUS, [IEHHOCTHOIO OTHOLIEHHS K KUBOW MPUPOJAE U YEIOBEKY.
Bonbioe 3HaueHne OMOJOTHS MMEET TAKXKe JUIsl PEIICHHs] BOCIHUTATENBHBIX M Pa3BHUBAIOIINX
3a1a4 cpejHero oOImero oOpa3oBaHus, coLUaNM3aluu oOyyaromuxcs. M3yueHue Ouoioruu
obecrieunBaeT yciaoBHs il (OPMHUPOBAHHUS HWHTEIUIEKTYaJ bHBIX, KOMMYHHKAIIMOHHBIX U
WH(OOPMAIIMOHHBIX ~ HABBIKOB,  JCTETHUECKOH  KyIbTYphl, CHOCOOCTBYET  HWHTErpanuu
OMOJIOTMYECKUX 3HAHUHU C MPEJICTABICHUSAMHM M3 IPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MONOXKEHUS O MpeAHAa3HAaYeHUH Y4eOHOro mpeaMera
«buonorus» cocTaBuIM OCHOBY JUTSI OTIPEICTICHUS TIOJIX0/I0B K OTOOPY ¥ CTPYKTYPHPOBAHHIO €r0
CoJiepKaHus, MPEICTABIEHHOTO B IPOTrpaMMe o OHOJIOTHH.

OT60p conmepxanust yueOHOTO TpenmeTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
HO3ULUN KYJIBTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUU C KOTOPBIM OOYYarOIIUECs JTOJIKHbI
OCBOWTH 3HAHHS M YMEHWHs, 3HAUUMbIe 11 (popMUpOBaHUS OOMICH KYIBTYpHI, OTPEACISIOIINe
a/IeKBaTHOE TIIOBEJCHUE YEJIOBEKa B OKpYXKAIOLIeH NpPUPOAHON cpene, BOCTpeOOBaHHBIE B
MMOBCETHEBHOMN KM3HU W MPAKTHUECKOU JAesTebHOCTH. Oco00€ MECTO B ATOHM cHUCTEeMe 3HAHWUU
3aHMMAIOT D3JIEMEHTBhl COJCpXaHUsA, KOTOpble CIyXaT OCHOBOW i (HOPMHUPOBAHUS
NPEJCTAaBICHU O COBPEMEHHON €CTeCTBEHHO-HAYYHOW KapTHHE MHpa W IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX IT'yMaHU3aIMK OMOJIOrMYECKOT0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJEpXaHHUA YYEOHOTO Marepuaja B TpOrpaMMe IO OWOJIOTHH
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHHS 3HAHUNA 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
’KUBOU MPUPOJIBL, 0 €€ YPOBHEBON OpraHU3alliy U HBOJIIOLMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yueOHoro npeamMera «bruoOTus BBIIEIEHBI CIeIYIOIUE CoAepKaTeNbHble TUHUN: «buonorus
KaK Hayka. MeToJibl Hay4yHOTro Mo3HaHusm», «Kierka kak Ouonornyeckas cucremay, «Opranusm
Kak Omonornyeckas cucremay, «CucteMa 1 MHOrooOpazue OpraHMyecKoro MUpay, « IBOJIIOLUS
KUBOU MPUPOABIY, «IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.



1.2. HEJIX U3YYHEHUSA YYEBHOI'O ITIPEJIMETA

Ienp m3yuenus ydyeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00yJaromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpPraHM3alluU >KUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHHUH MCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JeHCTBUI B
OTHOIIECHUH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS Pa3IMYHBIX KHU3HEHHBIX MPOOIEM.

1.3. 3AJAYHN U3YUYEHUSA YYEBHOI'O IPEIMETA

JlocTrxkenne e w3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecreunBaeTCs peleHueM CASAYIOIMMNX 3a/1a4:

° OCBOCHHE O0YYAIOIIMMUCS CUCTEMbI 3HAHUN O OMOJIOTHYECKUX TEOPUSIX, YICHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHJIaX, CIYXaIIUX OCHOBOU s (opmMHupoBaHUS
MPEJCTABICHUNA O €CTECTBEHHO-HAYYHOM KApTHHE MHUpa, O METOAAaX HAYYHOI'O ITO3HAHWS,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3alluu,
BBIJIAFOIINXCS] OTKPBITUSX ¥ COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

° dopMupoBaHue y OOYYaIOIIMUXCS TO3HABATEIbHBIX, WHTEUIEKTYAIbHBIX H
TBOPUYECKUX CIIOCOOHOCTEN B MPOIECCE aHAIN3a TAHHBIX O MYTSAX PAa3BUTHUS B OMOJIOTHMH HayUYHBIX
B3IJISII0OB, UAEH U MTOAXO0I0B K U3YUEHHUIO KUBBIX CUCTEM PA3HOI0 YPOBHS OpraHU3alNH;

° CTaHOBIIEHUE Y 00yyaroumxcs oomeil KyabTypbl, GyHKIIMOHATIBLHONW TPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KUBOW MPHUPOABI Ha
OCHOBAHUU 3HAHWM U ONBITA, TOJYYCHHBIX MTPU U3YYCHUH OUOJIOTHH;

° dbopMupoBaHue 'y OOyYalOIIUXCS YMEHMH  HWIUIIOCTPUPOBATh  3HAUYCHUE
OMOJOTUYECKNX 3HAHUM B MPAKTUYECKOW MEATEIHHOCTH YeNOBEKa, Pa3BUTHH COBPEMEHHBIX
MEJUIIMHCKUX TEXHOJIOTHI B arpoOMOTEXHOJIOTHH;

° BOCMUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIOBEKOM KUBOM
MPUPOJIBI, HEOOXOTUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOMIO/IEHUS] STUYECKUX HOPM IPHU
MIPOBEJCHUN OMOJIOTUYECKUX UCCIICTOBAHMI;

° OCO3HAHHWE IIEHHOCTH OWOJOTMYECKUX 3HAHWUW JUIsi TIOBBIIICHUS YPOBHSA
HKOJIOTMUYECKOM KYIbTYPHI, A ((OPMUPOBAHUSI HAYUHOTO MHUPOBO33PEHUS;
° MpUMEHEHNUE TPUOOPETEHHBIX 3HAHUM W YMEHUH B TOBCEIHEBHOW >KWU3HU IS

OLIEHKH ITOCIIEICTBUI CBOEH JESITEIBHOCTH 110 OTHOLLIEHHIO K OKPYKAIOILIEeH cpesie, COOCTBEHHOMY
3/10pOBbI0, 00OCHOBAHME U COOIIOZICHHE Mep NMPOPUIAKTUKH 3a00JI€BaHUM.

1.4. MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIVTAHE

B cucreme cpennero obmiero odpazoBanusi «buonorusy», uzydaemasi Ha 6a30BOM YpPOBHE,
SIBIIIETCSL O0S3aTEIPHBIM YYE€OHBIM TIPEIMETOM, BXOISIIAM B COCTaB MPEIMETHOW 001acTh
«EcTecTBeHHO-HAYUYHBIE MTPEIMETHI.

O6miee 9nciio 4acoB, PEKOMEHI0BAHHBIX ISl U3y4deHus onosorun — 68 wacos: B 10 kmacce
— 34 4aca (1 gac B Hepento), B 11 kimacce — 34 yaca (1 yac B Heneno).

1.5. ®°OPMBbI YUETA PABOYEHN ITPOT'PAMMBI BOCIIUTAHUSA B PABOUEH
ITPOI'PAMME 11O BUOJIOT'UHN



Pabouas nporpamma Bocniutanust MOY CII Nel03 peanusyercs B TOM YHUCIIE U yepes
MCIIOJIb30BaHUE BOCIIUTATEILHOTO MOTEHIIMANIA YPOKOB OMOIOTHH. JTa paboTa OCYIIECTBISIETCS B
CenyrImux popmMax:

. [ToOyxaeHne oOydJarommMxcs coOMoaaTh Ha YPOKE OOIICHPHUHSATHIE HOPMBI
MIOBEJICHUS, TIPAaBUJIAa OOLIEHHS CO CTAPIIUMHU (TIEJarorn4eCKUMU pabOTHUKAMHU) U CBEPCTHUKAMU
(oOy4aromMMHCs ), MPUHIKAIBI Y4eOHON TUCIMIUIMHBI U CAMOOPTaHU3aIIUH.

J [TpuBneueHre BHUMaHU OOYUYAIOMIMXCS K LIEGHHOCTHOMY aCIHeKTy M3y4aeMbIX Ha
YpOKax MpeAMETOB, SIBJICHUM, COOBITUI Yepes:

- IEMOHCTpPALUIO 00YYalOIIUMCS IPUMEPOB OTBETCTBEHHOTO, MPAaXAAHCKOIO MOBEACHUS,
NPOSIBJIICHUST YENIOBEKOIIOOUs U T0OpOocepAeyHOCTH OOpalieHne BHUMAaHHS Ha HPAaBCTBEHHBIC
ACMeKThl HAyYHBIX OTKPBITUH, KOTOpPbIE H3Y4alOTCsl B JAHHBII MOMEHT Ha YpOKe; Ha SPKUX
nesiTeNeld KyJabTyphl, YY€HBIX, CBA3aHHBIX C M3Y4acMbIMU B JAHHBII MOMEHT T€MaMH, Ha TOT
BKJIaJl, KOTOPBIA OHU BHECJIH B Pa3BUTHUE HAIEH CTpaHbl U MUpPA, Ha JOCTOWHBIC MOJpaskaHuUs
NPUMEPHI UX KU3HU, HA MOTHBBI X TIOCTYITKOB;

- HUCIONB30BaHHME Ha Yypokax HHGOpMAIUH, 3aTpParvBarollell Ba)KHbIE COIMANIBHBIC,
HPaBCTBEHHBIE, STHYECKHE BOIPOCHI.

o Hcnonp30BaHWe BOCHHUTATENbHBIX BO3MOXKHOCTEH COJEpKaHus  y4eOHOro
npenMera Ui (GOPMUPOBAHUA Yy OOYyYalOMIMXCA POCCHUCKUX TPAJUIIMOHHBIX TyXOBHO-
HPaBCTBEHHBIX U COIMOKYJIBTYPHBIX LIEHHOCTEH depe3 MOoJA00p COOTBETCTBYIOIIMX TEKCTOB IS
YTEHUS, 33]a4 JUIsS PEIICHHUs, TPOOIEMHBIX CUTYaIUi JIJ1s1 00OCYX ISHUS B KJlacce.

. WNuunuupoBanue o0CyK1€HUH, BbICKa3bIBAHUI CBOETO MHEHM S, BBIPAOOTKU CBOETO
JMYHOCTHOTO OTHOIICHHS K W3y4aeMbIM COOBITHSIM, SIBICHHSAM, JIUIIAM, TIPOU3BEICHHSIM
XYyJI0’KECTBEHHOM JTUTEPaTyphl U UCKYCCTBA.

J BrxitoueHne B ypOK WTPOBBIX MPOIENyp, KOTOpPHIE IOMOTAIOT MOJIEPKATh
MOTHBAIMIO O0YJAIOMINXCS K TTOTYYCHUIO 3HAHUH, HAIAXKMBAHUIO TTO3UTUBHBIX MEXIINYHOCTHBIX
OTHOILLIEHUH B Kjacce, MOMOralT YCTAaHOBJIEHUIO JOOpOKeNaTes]bHOM aTMocdepbl BO BpeMs

ypoKa.

o [IpumeHeHHe Ha ypOKe HMHTEPAKTHBHBIX (OpM paboThl, CTUMYIUPYIOIIHUX
MIO3HABATEJIbHYIO MOTHBALIUIO O0YYarOIIUXCS.

. [TpumeHeHue rpynnoBoil paboThl UM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT

J Pa3BUTHUIO HABBIKOB KOMaHJHOW palbOThl U B3aUMOACHUCTBUIO C JIPYTUMH
o0y4arouMucs.

J Boibop u wucnosnp3oBaHME Ha YpoKax METOJOB, METOAMK, TEXHOJOTHH,

OKa3bIBAIOLIUX BOCIIUTATEIBHOE BO3JECHCTBHE HA JIMYHOCTh B COOTBETCTBUHU C BOCHUTATEIBHBIM
UJEAIIOM, LIENbI0 U 3aa4aMH BOCIIUTaHUS.

. MHnnmunpoBanre U MOAAECPKKA UCCIIET0BATENBCKON JEATEIbHOCTH IIKOJIBHUKOB B
dbopMe opraHuzany TPYNIOBBIX M HHAWBHUIYaJbHBIX HCCIEAOBAHUNA (MUHHU-UCCIIEIOBAHUN),
BKJIIOYCHUE B YPOK PA3JIMUHBIX MCCIIENOBATEIBCKUX 3aJaHUN U 3a1a4, 4TO JAET BO3MOKHOCTh
oOy4aromuMcsi TPUOOPECTH HABBIKM CaMOCTOSITENIBHOTO PEIICHUs TEOPETUYECKOW MpoOIeMBbl,
TeHEepUPOBAaHUSA M OPOPMIICHHUSI COOCTBEHHBIX TMIOTE3, YBRKUTEIBHOTO OTHOIIEHHS K UY)KUM
uzesiM, MyOJIMYHOTO BBICTYIIEHHUS, apTyMEHTUPOBAHUS U OTCTAauBaHUs CBOEH TOUKH 3PEHHUS.

. VYcTaHOBIEHUE YBaKUTENBHBIX, JOBEPUTENBHBIX, HEPOPMAJIbHBIX OTHOLICHUN
MEXy YYUTEJIeM U yYeHUKaMHU, CO3JJaHHe Ha YPOKaX AMOIHOHAIBHO-KOM(pOPTHOMN Cpesibl.



PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITPE/IMETA

2.1. KPATKASA XAPAKTEPUCTHUKA COJAEPKAHUSA TPEIMETA 110 KAXKIOMY
TEMATHYECKOMY PA3JIEJTY

10 KJIACC

Tema 1. Buosiorusi kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OMOIIOTUM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JIPYTUMU
€CTECTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3cTeTHKOM u mpaBoM. Ponbp Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYEeCKUX HayK.

MeToapl TO3HAHUS KUBOW MPUPOABI (HAOII0IeHNE, SKCIIEPUMEHT, OMMCaHNe, N3MEpPEHHUE,
KJIacCU(UKaIMs, MOJISTUPOBAHKE, CTATHCTUYECKAs: 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Hoprpetsr: Y. lapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @. Kpuxk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TIPUPOIBI.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[Tpaktueckast pabota Ne 1. «lcmonp3oBaHuE pa3iIMYHBIX METOJOB NpPHU HU3YYEHUU
OMONOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucteMbl 1 uX opranusamnus (1 gac)

Xusble cucreMmbl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonornu. OTIuuue >KHUBBIX
CHCTEM OT HEOPTraHUYECKOM MPUPOIBI.



CpoiicTBa OmocucTeM H HUX pazHooOpazue. YPOBHH OpraHM3alUU OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MOMYJISIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOChHEPHBIA.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «OCHOBHBIE NPU3HAKH JKU3HU», «YPOBHH OpraHU3aldd KUBON
IIPUPOIBI».

O6opynoBanue: moaens Mosekyibl JTHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOeHUE KJIETKHU (8 yacoB)

XUMHUYECKUI COCTAB KIETKUA. XUMUYECKHUE 3JIEMEHTBI: MAKPOIJIEMEHThI, MUKPO3JIEMEHTHI.
Bona n MuHepanbpHBIEC BELIECTBA.

@yHKIMM BOJABl MU MUHEPAJIBHBIX BeulecTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u ctpoeHue 0enKkoB. AMMUHOKHUCIOTEI — MOHOMEpHI OenkoB. HezameHnumele
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHUHOKMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epmeHTHl — OHOJOrHYecKre Karaiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM IIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuuss  (epMEeHTOB  OT
HEOPraHUYECKUX KaTaJlu3aTOpPOB.

VYrieBoabl: MOHOCaXapH bl (TII0K03a, pubo3a U J1e30Kcupub03a), Aucaxapuibl (caxaposa,
JIAKTO3a) W TMOJIMCaxapuinl (KpaxMay, TJIMKOTeH, MEeJUT003a). buomornyeckue QyHKIUN
YIJIIEBOJOB.

Jlumuael:  TpuraMuepunasl, Qochomunuael, crepouasl. [uapodmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu naunuaoB. CpaBHEHUE YIieBOJOB, OENKOB M JIMIHMIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykieotunsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne n ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKIMN.

[{uronoruss — Hayka o kierke. Kiierounas Tteopus — npUMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHsI KIICTKH.

Knetka kak nenoctHas »xuBast cuctema. OOmiye nNpu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
memOpaHna, mosiekynbl JIHK kak reneTnueckuii anmapart, cucTemMa CUHTe3a OeJka.

Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTuyeckoit kinetku. Kierounas crenka 6akrepuii. CTpoeHHne 3yKapuOTHYECKON KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIHH.
[TnasmaTtuueckas MeMmOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ opraHOWIBL
OnnomemOpanuble opranonasl kietku: IIIC, anmapar ['onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHOoubl KJIETKH: MUTOXOHAPUH, TTacTUbL. [Iporcx ok 1eHne MUTOXOHIPUH U IacTHA. Buast
wiactua. HemeMOpaHHbIE OpraHOMABI KJIETKU: PUOOCOMBI, KJIETOYHBIH IIEHTP, LEHTPHOIH,
PECHUUKH, KTYyTUKU. DyHKINN OpraHOUA0B KJIETKU. BKitoueHus.

SAnpo — perynasTopHblil HeHTp kiaeTku. CTpoeHue aapa: sjuepHas 000y104Ka, Kapuora3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnipenenenne XUMAYECKUX JIEMEHTOB B )KMBOU ITPUPOLEY.

Tabmuubl u cxemsl: «llepuoanueckas TabnMUa XMUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOBI», «bruocunTes Genka», «CtpoeHue Mojekyisl Oenka», «CtpoeHue pepmeHTay,



«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKkapuOTHUECKON
KJIeTkn», «CTpoeHue MKUBOTHOU KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE siipa KIETKU», «Y TIeBOABDY, «JIMIuabD».

O6opynoBaHue: CBETOBOW MHKPOCKOI, O0OpYAOBaHME HJisi MPOBEACHHUS HAOIIOICHHUIA,
U3MEPEHU, SKCIEPUMEHTOB, MUKPOIIPENApaThl PACTUTEIBHBIX, KUBOTHBIX U OaKTEepPHAILHBIX
KJIETOK.

JlabopaTopHble 1 IpaKkTHYeCKHE PAdOThI:

JlaGopatopnass pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MIpUMEpe aMIJIa3bl UK KaTaasbl)».

JlaGopaTopnass padota Ne 2. «M3ydeHue CTpOEHHUs KJICTOK DPACTCHHH, >XHBOTHBIX H
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax U UxX OIMHCaHHUE.

Tema 4. ’KuzHeaesiTeJIbHOCTb KJIETKH (6 4acoB)

OOmeH BemiecTB, WiIM MeTaboau3M. AccuMwisanus (TUIACTUYECKUE OOMEH) |
JTUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BEIIECTB U SHEPTUH B TOHUMAHUHU METabOIU3MA.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEIIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunre3. CBetoBas U TeMHOBas ¢a3bl (oTocuHTe3a. Peakiuu QoTocunresa.
OddextuBHOCTD hoTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A IS )KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYEHHE XEMOCHHTE3a /I KU3HM Ha
3emuie.

DHepreTuyeckuidi oOMEH B  KJeTke. PacmieruieHne  BEIIECTB,  BBbIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 2HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WId KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbocdopunupoBanue. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunHte3a. ['enermueckass unopmamus u JHK. Peanuzanums
TeHeTUYEeCKON HH(popMaIu B KieTke. ['eHeTuYecKuid KOA U ero CBOMCTBa. TpaHCKpHUMIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jransl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexknerounsie ¢popMmbl xku3Hu — Bupychel. Mcropus otkpsitus Bupycos (/. 1. IBanoBCKuit).
Oco0eHHOCTH CTPOEHMSI M KU3HEHHOTO IWKIa BUpPYcoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedpunura yenoreka (BUY) —
Bo30ymutens CIIM[la. OOparHas TpaHCKpUNIMs, peBepTaza M uHTerpasa. l[lpodumakTrka
pacrpocTpaHeHUsI BAPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumuu:

IToprpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupsizes.

Tabmumet  u cxembl:  «Tunmel  muTaHus», «Metabomusm»,  «MUTOXOHAPHUSIY,
«OHepreTnueckuit oomMen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
dbyHKIIMOHUpOBaHue TeHa», «CuHre3 Oenka», «[eHermueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenne u xu3HeHHBI 1wk Bupyca CIIM/la, Oakrepuodaray,
«Pemmukanmsa JJHK».

O6GopynoBanue: moaenu-anmmukauu «Yasoenune [IHK u tpanckpumnmusy», «buocunres
Oenka», «CTpoeHne KIeTKn», Mojiensb cTpykTypsl JJTHK.

Tema 5. PazMHoKeHNe M HHAUBUIYAJbHOE Pa3BUTHE OPraHu3MoB (5 yac)

KneTouHslii 1UKI, WM JKU3HEHHBIM 1ukN kinetku. MuTepdaza u mutos. Ilporeccsr,
nporekatomue B uHTepdaze. Permmukanms — peaknus marpudadoro cuHrte3a HK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuoTuIl. JIUMIOMIHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHUS U MHAWBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.



Jenenune knerku — muro3. Ctaauu muto3a. [Ipoueccsl, npoucxoasiye Ha pa3HbIX CTaUsIX
MHUTO3a. BHOIOrnYecKkuii CMbICI MUTO3A.

[Tporpammupyemasi ruOeb KIETKH — aronTo3.

@DopMBbI pa3MHOKEHHUS OPraHU3MOB: OecIoioe 1 1ojioBoe. Bubl 0ecrionioro pa3MHOKEHHUS:
JiefieHHe HaJlBOe, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BETE€TaTHBHOE
pa3MHO)KeHue. MIcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JJIsl CEIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Craguu meito3a. Ilpoueccel, mpoucxoisdiiue Ha craausx menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI U 3HAYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4yHHKH. OOpa3zoBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AiilleKsIeTka) — crepmatoreHe3 U oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. OmionorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Otansl AMOPHOHAIFHOTO PAa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: APOOJIEHUE, TacTPYIISIHA,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: HPSIMOE,
HerpsiMoe (JTMYMHOYHOE). BriusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuil. OHTOT€HE3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHU, CTaAuU
pa3BUTHSL.

JdemoHcTpaumMu:

Tabmuie! u cxeMbl: «DopMbl pa3MHOKEHHSI OPraHU3MOBY, «/|BOITHOE OIIOIOTBOPEHHUE Y
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «/leneHne KIeTku OakTepuii»,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHe XpOMOCOMbD», «KieTouHslii LUK, «Pemmnkanus
JHK», «Muto3», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3a.

OOGopynoBaHue: MHKPOCKOM, MUKpomnpenaparbl «CriepMaTo30uIbl MIIEKOMUTAIOIIETOY,
«Sliiueknerka miekonuTaromero», «Kapuoknes B kjieTkax KOpelika JIyka», MarHUTHasi MOJIeNb-
anmukanus «Jlenenne kinetkny», moaens JJHK, monens Meradaznoit XpoMoCOMBI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast padbora Ne 3. «HaOmroienne MuTo3a B KJIETKaX KOHUMKA KOPEIIKA JIyKa Ha
TOTOBBIX MUKPOIpENnapaTax.

JlaGopatopuast pabota Ne 4. «/3ydeHuwe CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciieicTBeHHOCTh M U3MEHYHMBOCTH OPraHu3MoB (9 4yacoB)

IIpenmer u 3amaun reHeTuku. Mceropus pasBuTus reHeTuku. Ponb muTosornn
HMOpHOJIOTHN B CTAHOBJICHUU FeHETHKHU. BKi1ag pocCHiiCKuX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeToabl TEeHeTHKH (TMOPUAOIOTMYECKUH, LUTOTeHETHUYECKUH, MOJIEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MoHorubpuaHoe ckpelmuBaHie. 3aKoH eIMHO-00pa3us THOpUI0B nepBoro nokonaeHus. [Ipasuio
JTOMUHUPOBaHUA. 3aKOH pacUIeIuIeHUs Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcCJelIOBaHUS  MPU3HAKOB.
LluToreHeTHUeCKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIU3UpPYIOIIEe CKpElIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIUBAHMS ISl ONIPEIEIeHHs TEHOTUIIA OCOOU.

CueruienHoe HacienoBaHue mpusHakoB. PaGora T. Moprama 1o CLEIJICHHOMY
HacJe10BaHMI0 TeHOB. HapylleHue cuenyieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUEeCKrEe KapThl.



I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3mbl. HacinenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
HIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIECTBEHHAS U HAcleACTBeHHas. Posb cpebl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTUKAa MOIU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuannonHssiil psg u BapuanvoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
Ka4eCTBEHHbBIE MMPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBenHasi, wiu reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYMBOCTb.
Meiio3 u mOJIOBOM TpoIecCc — OCHOBA KOMOMHATUBHOW HW3MEHYMBOCTU. MyTalMoHHAas
u3MeHYuBOCTh. Kiaccudukanus myranuil: reHHbIE, XpOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
OPUYMHBI MyTauuid. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHUUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YeEJIOBEKa:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpeAeNICeHUEe TEeHOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUpPOBaHKHE, B TOM uucie ¢ nomoibto I[1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW C HACIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHble ©Oone3Hu. ComaTuueckue M TreHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKH, MPOPUIAKTUKHI U JICYCHHUS] TeHETHYECKUX
Oone3Hel. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemMoHcTpaumMu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuupl u cxembl: «MOHOIrMOPUHOE CKPELIMBAHUE U €r0 IUTOr€HeTHYECKasi OCHOBAY,
«3aKkoH paclIelJIeHUs] M €ero IMTOIeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TrameT»,
«urnbpunHoe ckpeuBanuey», «LluTonornueckue OCHOBBI JIUTHMOPUIHOTO CKPEILIMBAHUSY,
«Meito3», «B3aumonecTBue aJlIebHBIX T€HOBY, «I eHeTHYeCKne KapThl pACTEHHM, )KUBOTHBIX U
qyenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIENOBaHUS, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M JKMBOTHBIX», «Buael wusmenunBoctu», «MoaudukannoHHas
U3MEHYNBOCThY», «HacnenoBanue pesyc-akropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: MojAeTU-aNMIUIMKauu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBaHue», «llepekpé€cT XpomMocom», MHKPOCKON U
MUKponpenapat «Jpo3oduna» (Hopma, myTauuu (GopMbl KPBIIIEB U OKPAcKH Tena), repoapuit
«I"opox mOCEeBHOW».

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlaGopaTtopnast pabota Ne 5. «3ydeHue pe3yabTaToB MOHOTHOPUAHOTO U TUTHOPUTHOTO
CKpEeILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3ydeHne mMoauduKkanmOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHallMOHHOTO psiZia U BapUallMOHHOW KPUBOI.

Jlaboparoprnas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MUKpOIIpenaparax,.

[TpaxTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OcHOBBI OMoTexHO10rUM (3 yaca)

Cenexkuusi Kak HayKa U MPOIECC. 3apOoxIEHUE CeNeKIMU U qomectukanus. Yuenune H. U.
BaBunoBa o meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
MIPOUCXO0KICHMS TOMAITHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMeHHBIE METOJIbI CeNEeKIHUU. MacCOBBI M MHAMBUIYAIbHBIH OTOOPHI B CENEKLIUU
pacteHuil u kUBOTHBIX. OlleHKa 3KcTephepa. bIM3KopoaCcTBEHHOE CKpelUBaHUe — MHOPUAMHT.



Yucras nuaug. CKpenBaHie YUCThIX JUHUHN. ['ereposuc, ninu rudpuaHas cuna. HepoacrBennoe
ckpemuBanue — ayrOpuaunr. OtaanénHHas ruOpuauzanus U e€ ycnexu. McKyccTBeHHbIN
MyTareHe3 M IMOJYYeHUE MOJUIUIONAOB. JIOCTHMKEHUSI CEeNeKUUM PACTEHUM, >XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoi JIHK wu Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsle
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M JTudeckue mnpobiaemsl. MO -
TEHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbI MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoasl JoOMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpuanzamus», «Paborel akagemuka M. @. HBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHUX (OPM U KYJbTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX035IICTBEHHBIE PACTCHUSI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUSI CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATEIHHBIM y4acTOK, B TEIUIMYHOE
X035ICTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYUYHOTO ILIEHTPA)».

11 KUIIACC

Tema 1. IBosnrounonHasi ouosiorus (9 yacos)

[IpeanochuUIKM BOSHUKHOBEHHS YBOTIOIIMOHHON TEOPUHU. DBOIIOITMOHHAS TEOPUSI U €€ MECTO
B Ouosioruu. BrnusiHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CauzerenbcTBa 3BoJOLNHU. [[aneoHTOIOrNYECKHE: TOCIEI0BATENLHOCTD MOSIBICHNS BUI0B
B TaJICOHTOJIOTHUECKON JIeTONUCH, nepexofHble (opmbl. buoreorpaduyeckue: cxoacTtBo u
paznuuue dhayH u GIop MAaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyUsl 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHbIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYJIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHu3MOB.

OpomtonmonHasg Tteopus Y. J[lapBuna. Ilpeamnocbulku BO3HMKHOBEHMS JapBHHH3MA.
JBukyiye Ccuwibl ABOMIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTh, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

Muxkpososmtonus. [Tonmynsiius Kak eTuHUIA BU1a U 3BOJIIOLUH.

JBmwxynme cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM mpolecc U
KOMOMHATUBHAs U3MEHUYMBOCTB. [lomynsironHbIe BOJIHBL U Apeiid reHoB. M3omsanus u Murpanusl.

EcrectBenHbli 0TOOp — Hampapistomuil ¢axTop sBostonnd. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOneHuit
y OpraHu3mMoB. ApoMop(}03bl U UANO0-aAAI TALUH.



Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpa)u4ecKoe, IKOJIOTHIECKOe.

MaxposBosrorus. PopMbl 3BOJIOLMH: (PuieTUYEeCKas, AWBEPreHTHAs, KOHBEPIreHTHAs,
napasuiensHas. HeoOpatumMocTs 3BoIOnny.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paadaiysl.
JdemoHcTpaumuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuis! u cxembl: «Pa3BUTHE OPraHnYeckoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXxeonTepurcy, «@opmbl 00pbOBI 3a cyliecTBOBaHUEY», «ECTECTBEHHBINH 0TOOPY,
«MHorooOpa3ue copToB pacTeHuit», «MHorooOpa3ue MoOpoa >XKHUBOTHBIX», «llomymsmumy,
«MyTanyoHHass U3MEHUYUBOCTHY, «ApomMopdo3sly, «Mnuoanantanumny, «O0mas aereHepamms»,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmipyrta nyremectsus Y. Jlapsunay, «bopbda
3a CYLLIECTBOBAHHEY, «IIpucnoco0iaeHHOCTH OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BAHUE.

OO6opynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJAO0B U
ceMsiH, Kosuekuus «[Ipumepbl 3alUTHRIX MPUCTOCOOTIEHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIlpaBJICHUS IBOJTIOIUNY, 00bEMHAsE MOIeNIb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduyeckas kapra wmupa, Koiekuus «@DopMbl COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W PACTCHHI», Mojenb anuiukanus «llepekpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe nArymku», MukKpornpenapat «Jpozoduia» (HOpMa,
MyTali# (GOPMBI KPBIIILEB U OKPACKHU TETa).

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

Jlaboparophnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUIO».

Jlaboparopuas pabora Ne 2. «OmucaHue NPUCTIOCOOJIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEJIBHOT'O XapaKTeEPay.

Tema 2. Bo3nukHoBeHHe ¥ pa3BuTHe xku3HU Ha 3emuie (10 yacos)

JoHayuyHble TIPEACTABICHUS O 3apOXIACHUU >KW3HU. HaydHble rUmoTe3bl BOSHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPTraHWYECKUX BEUIECTB U3 HEOPTAHUUECKUX. DKCIIEPUMEHTAIBLHOE IMOATBEPKICHUE XUMUYECKON
sBomtonny. HauanbHele sTansl 6uonorudeckoii sponronuu. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIUSL.
DopMHPOBAHUE OCHOBHBIX IPYII KUBBIX OPTaHU3MOB.

PazButue xu3nu Ha 3emiie 1o spam u nepuogam. Katapxeii. Apxeiickas U mpoTepo3oucKas
apel. [Taneo3olickast apa u €€ mepuoIbl: KeMOPUICKUH, OPOBUKCKUM, CUITYPUICKUH, TE€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajJeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara M TreoJIOTMYecKuX mporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
PaCTUTENHHOTO U YKHBOTHOTO MUpa. ApoMop(}o3bl y pacTeHMit 1 )KMBOTHBIX. [losiBeHne, paciBer
Y BBIMUpaHUE TPYI KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak oTpa)keHue 3BoJifolud. OCHOBHBIE CHCTEMAaTUYECKHE
TPYIIIIBI OPraHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBiIeHHH O
MPOUCXOKICHUH YeNloBeKa. MeTo1bl u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3nuMs YelloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YETIOBEKa.

JBuwxymme cunbl  (pakTopel) aHTpomorenesa. HacnencTBeHHass W3MEHUYHMBOCTh U
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBEHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/a, MBIIIJICHHUE,
peub.



OCHOBHbBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJOMUTEKHU, YENOBEK yMENbIi,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaiabckuid, YenoBek pasymubiid. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIECTBOBaHUS, 00JacTh pacnpocTpaHeHHs, 00bEM TOJOBHOTO
Mo3ra, o0pa3 >KM3HH, OPYAHUSL.

UYenoseueckre packl. OCHOBHBIE OOJbBINKME pachl: €BporeouHas (eBpa3uiickas), HeTrpo-
aBcTpajioujiHas  (9KBaTOpUAJbHAsA), MOHTOJOWJHAs  (a3MaTCcKo-aMepukaHckas).  YepTsl
IpUCIOCOOICHHOCTH MPEACTABUTENEH YETTOBEUECKUX pac K YCIOBHSAM CYIIECTBOBaHUS. EMMHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Muinnep, I'. FOpu, Y. lapBuH.

Tabmunel u cxembl: «Bo3nukHoBeHNe COHEYHOU CHCTeMbI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PacturtenbHas kinerka», <«COKuBoTHas kieTtka», «lIpokapuoruueckas KieTkan,
«CoBpeMeHHasl cucTeMa OpPraHu4ecKoro Mupay», «CpaBHEHHUE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «Hell0oBeuecKHne pach».

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenue uyenoBeka» (OIOCTBI  aBCTPAJIONMHUTEKA,
MUTEKAaHTPOIa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKUA WIK M300pakeHHUs KaMEHHBIX OpyIuil
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIEPhI, pyOniIa, ckpedia), TeoXpoHOJIOrHIecKasi TadJuIa,
KoJuteKus «®OopMbl COXPAaHHOCTHU UCKOMAEMBIX )KMBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHrne MCKOMAEMBbIX OCTATKOB PACTCHHUM U )KMBOTHBIX B
KOJUICKITUSX ).

DKcKypcusi «IBOJNIONUS OPraHuYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIM WM
KpaeBeIUeCKUl My3eil).

Tema 3. OpranusmMsl U OKpYyxkawIas cpeaa (S 4acoB)

Okojyorusi Kak Hayka. 3ajgadyd M pas3fenbl AKOJOTMH. MeToAbl SKOJIOTHYEeCKHX
MCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomoruyeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOMOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoausMm.
[TpucnocoOneHust OpraHu3MoB K JeHCTBHIO a0NOTHUECKUX (aKTOpOB. buomorndeckue puTMsl.

buotnueckue ¢daktopel. Bumabl OMOTHYECKHMX  B3aUMOJCHCTBUMN:  KOHKYpPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomeparus, MyTyaliu3M, KOMMEHCATI3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHCAIU3M, HEUTpaau3M. 3HaueHue OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monynsanud. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJa€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJICHHOCTH TOMYJISAINH U €€ PETyIsaIuns.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ombpaT, K. @. Pynbe, O. ['ekkens.

Tabmuiel u cxeMbl: kaprta «[Ipupogasie 30HbI 3emiu», «Cpenbl 0OUTaHUsS OPTAaHU3MOBY,
«Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TONYJISIUU
uHpy30pun-Tyhenbkuny», «llumeBbie memm.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTEHUI U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktrueckas padota Ne 2. «[Toacuér MIOTHOCTH MOMYJISAIIUNA Pa3HBIX BUOB PACTCHHIN.



Tema 4. Coo0mecTBa u 3ko0JI0ornyeckue cucrembl (10 yacos)

CooOmiectBo  opranu3MoB  —  OuoneHo3. CTpykrypsl — OuolLeHO3a:  BHJOBas,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe U OHMOreOlEHO3E.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLIEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE IIOKA3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMS. ODKOJOTHYECKHE MUPAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomacchl. CBoMcCTBa
HKOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALUs, pa3BuTue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03Ep M peK. ODKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO0351ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpasue kak (akTop ycTOMUMBOCTH dKocucTeM. CoxpaHeHHe OHOJIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa ouocdepst. XKuoe
BemecTBO M ero ¢Qynkmun. OcobenHoct Ouocepbl Kak TIOOAIBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecUe 1 0OpaTHas cBsi3b B Ouocdepe.

KpyroBopotbl BemiecTB M OHOr€OXMMHYECKHE LMKIBI AJIEMEHTOB (Yrjepojaa, as3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONIOreHHBIE U3MeHEHUs B Onocdepe. ['mobdanbHbIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBOBaHHE MPUPOIBI B YeiaoBeuecTBa. CoxpaHeHue OMopa3HooOpas3msi Kak OCHOBA
ycroitunBocTu 6uochepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUS PUPOIHBIMU PEeCypcaMu U UX
UCIOJIb30BaHue. JlocTukeHust OMONIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

[Toptpetsr: A. JIx. Tercnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesie nenu», «buoneHos: coctaB U CTpykTypa», «IlpuponHsie
coobmectBay, «llenn mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«9QKOCHCTEMA IINPOKOJIUCTBEHHOTIO JIeCay, « IKOCHCTEMA XBOMHOT O Jiecay, «bno1eHo3 Bonoéma,
«ArpoueHos3», «l[IpumepHble aHTPONOreHHbIE BO3ICHCTBHS Ha MNpUPOAYy», «Baxnelmue
VCTOYHUKHN 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOa», «llouBa — BakHEWIAs COCTABIIAIOILAS
ouocthepnr», «DakTopel gerpamauumu  nouB», «llapHukoBbIT  3dPexT», «DPaKTOpPbI
PalMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa Ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «Kpyrosopor yriepoma B Ouocheper,
«KpyroBopot a3ora B Ipupoze».

OO6opynoBanue: MoJeNb-anTuIKanus « Tumuaapie OUOIIeHO3b», TepOapuil «PacTuTenbHbIe
coobmiecTBa», Kosuiekuuu «buonenos», «BpeauTenn BaKHEMIIMX CEIbCKOXO3HCTBEHHBIX
KyJIbTyp», repOapuil M KOJUIEKIIMM PAaCTEHUH M JKUBOTHBIX, MPUHAIJIEKALIME K pPa3HbIM
HKOJIOTHUECKUM TpyIam ojgHoro Buaa, Kpacuas kuura Poccuiickoit denepanyu, n3odpaxeHus
OXpaHsIEeMbIX BUJIOB PACTEHUI U KUBOTHBIX.

2.2. METAIIPE/IMETHBIE CBA3HU YYEBHOI'O ITPEJIMETA

buonorus kak yaeOHas TUCIUILINHA, TTO CBOEH IPUPO/IE SIBJISSICH OCHOBHBIM HalpaBIeHUEM
€CTECTBO3HAHMS, 3aHMMaeT 0co00e MOJIOKEHHWE B MaTepuaibHO-T'yMaHUTapHOH cdepe. ITo
MOKHO TPOCTEAUTh HAa TEOPUH IBOJIOIUOHHOTO YYEHHsS, KOTOpas MPHU IMOMOIIU OWUOJIOTUU
pacnpocTpaHsieTcsl B aCTPOHOMHH, XUMUU, GU3MKe, reorpaduu, 00111ecTBO3HAHUY, JINHIBUCTHKE,
sTHOrpauu W APYrux HaykKaxX. ODKCIEpPUMEHTalnbHas 0a3a W KOHIIENTYyalbHBIE TOIXOJIbI
OHMOJIOTUH CBSI3BIBAIOT €€ C OCHOBaMHU (DM3HMKH, XMMHUU, MAaTEMaTUKH, Teorpaduu U reojJoruu u



MHOTHMH JJPYTUMH €CTECTBEHHBIMU HayKaMHU. Y HUKaJIbHbIE 0COOCHHOCTH Ka)KI0T0 OpraHu3Ma,
Ka)XJOTO YPOBHS OpraHM3allMM JXHBOM MaTepHM, OpPTraHM3alus cpelnbl OOMTAaHUS YeIOBEKa
POAHAT OWOJIOTHUIO C TyMaHUTapHBIMH U OOLIECTBEHHBIMHM Haykamu: ¢unocopueii u
JMAJIEKTUKOW, UCTOpPHEH M OOIIEeCTBOSHAHUEM, COIMOJIOTHEH M ATHOTpadueil m HaykaMu 00
yIpaBJICHUH.



PA3JIEJI 3. INTIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

Cornmacho @®I'OC COO, ycraHaBiuBalTCs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00y4JaroIMMUCS TPOrpaMM CPEIHEro OOIIero OOpa30BaHUS: JIMYHOCTHBIM, METANPEIMETHBIM |
NpCAMCTHBIM.

3.1. JUYHOCTHBIE PE3YJIbTATBI

B cTpyKType IMYHOCTHBIX pe3ylIbTaTOB OCBOCHUS NpeaMeTa «bHOoIOTHs» BBIIAEIEHBI CIEAYOIINE
COCTABJISAIOLIME: OCO3HAHUE 00YUAIOLUMHUCS POCCUHCKOM IpakJaHCKON MJIEHTUYHOCTH — FTOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITEJIHBHOCTH W CaMOONPEACICHHUI0, HaTM4Me MOTHBALMUA K OOY4EHHUIO
OuoJsioruy, LeJICHaNPaBICHHOE Pa3BUTUE BHYTPEHHHMX YOEKIEHHUN JMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEW U MCTOPUYECKUX TPATUIHMNA PA3BUTUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIOCOOHOCTH
o0yyJaroIuxcs pyKOBOJCTBOBATHCS B CBOCH JEATENBHOCTU LEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMU,
MPUCYIIMMU CHCTEME OHOJIOTMYECKOro 00pa3oBaHUs, HaJIMYME SKOJOTMYECKOIO IPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTb LIEJIN U CTPOUTH KU3HEHHBIE IUIaHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS NpeaMeTa «bHoaorus» JoCTUraroTcs B €IMHCTBE y4eOHOH U
BOCIIMTATEIBHOW  JIEATENBHOCTH B COOTBETCTBUM €  TPAJAULUOHHBIMH  POCCUHCKHMU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH, HPUHATHIMU B
o0llecTBe NpaBWIaMU M HOPMaMH IIOBEJEHHMS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CAMOPA3BUTHUS, Pa3BUTHS BHYTPEHHEU 03U JINYHOCTH, IATPUOTU3MA, YBAKECHUS
K 3aKOHYy M IIPaBOIOPAIKY, 4YEJIOBEKY TpyZAa M CTapUIeMy IIOKOJICHHIO, B3aHMHOIO YBa)KCHHS,
OepeKHOTO OTHOWICHHWS K KyJbTYPHOMY HACIEAWI0 M TPATUIMsIM MHOTOHAIIMOHAIBFHOTO Hapoja
Poccuiickoit denepanuu, Npupoe U OKpyKarolieil cpee.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS YydeOHoro mnpeamera «buonorus» MOIKHBI OTpaxarb
TOTOBHOCTb M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUH,
COOTBETCTBYIOLINX TPAJAULUOHHBIM IIEHHOCTSIM POCCUICKOrO OOIIECTBA, PACIIMPEHUE XU3HEHHOTO
ONBITa M ONBITA ACSATEIBHOCTH B IPOLECCE peaJu3ali OCHOBHBIX HANPABJICHHWM BOCIHTATEIBHON
JEeATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCT I'PAXKJIAHCKON MO3UIMK OOYUYaroMIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00sI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH [EATENbHOCTH NPU CO3AAHUU Y4UEOHBIX IMPOEKTOB,
peleHnH yuyeOHBIX U 03HABaTENbHbIX 3371a4, BHITOJIHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpPENENSITh COOCTBEHHYIO MO3UIIMI0 MO OTHOUIEHHIO K SBJIEHUSM COBPEMEHHOU
KHU3HHU U OOBACHATH €€;

YMEHHE YUYUTHIBaTh B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJECHCTBUS
Jro/iel ¢ pa3HbIMHU YOEKACHUSMH, KYJIbTYPHBIMHU IIEGHHOCTSIMU U COLIMAIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOIECCE COBMECTHOTO  BBIMIOJHEHUS  Yy4eOHBIX,
[IO3HABATENbHBIX U HUCCIIEN0BATENIbCKUX 3a7jad, YBaXXUTEJIBHOIO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

c(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MAaTPHOTH3Ma, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonnHoi, TopocTH 3a CBOM Kpaii, cBOl0 Poauny,
CBOH S13BIK U KYJIBTYPY, IIPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLICHHE K NPUPOJHOMY HACJIEIUIO M INAaMATHHUKAM IPHPOJIBI, NOCTHKCHHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUCKHUX YYEHBIX B CTAHOBIICHHWE U Pa3BUTHE OHMOJIOTHH,
MMOHUMAaHUS 3HaYEHUs] OMOJIOTUU B IMO3HAHUU 3aKOHOB MPUPOJIbI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOIO
o0111eCTBA;

uzeitHas yoex1€HHOCTh, TOTOBHOCTD K CITY»KEHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTD 33 €r0
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CHUTYAIMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTUPYACH Ha
MOpPJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAYIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJHUTENSAM, CO3JAHMI0 CEMbU HA OCHOBE OCO3HAHHOI'O
MPUHATUS LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccun;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BHJIaX UCKYCCTBA, CTPEMJICHUE IMPOSIBIATh KauecTBa
TBOPUYECKOMN JIMYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOPpMHUPOBAHUSA KYJIbTYPbI 310POBbS U 3MOLHOHAJIBHOIO
os1aromostyums:

MOHMMAaHWE W peanus3alus 370poBoro u Oe3omacHoro obpasa >XKM3HH (3I0pOBOE MUTAHUE,
COOJTFO/ICHHE TUTHCHHYECKUX TPABWJI M HOPM, COATaHCHPOBAHHBIA PEXKHM 3aHATUH W OTABIXA,
perynspHas (pu3HuUecKas aKTHBHOCTB), OEPEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILCHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3710POBbIO;

MOHUMAaHKE [[EHHOCTU MPaBHJ WHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€301MacCHOTO MOBEACHHUS B
CUTYAIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCTEACTBUA U HEMNPUATUS BPEIHBIX TNPUBBIYEK (YIMOTPEOJICHHsS aIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTU MAaCcTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K AKTHBHOM J€ATEIbHOCTH TEXHOJOIMYECKOM M COLMAIbHOM HaIpaBIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJIHATH TaKYyIO 1€ TEIIbHOCTB;

UHTEpEC K pas3Iu4HbIM cdepaM mpodeccHoHaNbHON NeATelbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOpP Oyayiei mpodeccun U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:

AKOJIOTHUYECKH IEIeCO00pa3HOe OTHOIICHHE K TPUPO/Ie KaK UCTOUYHUKY JKU3HH Ha 3emiie, OCHOBE
€€ CyIlleCTBOBaHMS,

MOBBILIIEHUE YPOBHS IKOJIOTHUECKOHN KYIbTYPBhI: MPUOOPETEHHE OIBITA TUIAHUPOBAHUS TIOCTYIIKOB
Y OIICHKH WX BO3MOXKHBIX TTOCJIC/ICTBUM JIJIST OKPYXKAIOIIEH CPEJIbI;

OCO3HaHUe TTI00aTBHOT0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTeil X pPelIeHUs;

CIIOCOOHOCTh HCTIONB30BaTh MPUOOpETaeMbIe NMPHU M3YYCHUH OMOJIOTHH 3HAHUS W YMEHUS TpU
pelieHnr MpoOieM, CBSI3aHHBIX C PAIMOHATBHBIM MPHPOAONOIB30BaHUEM (COONIOICHNE TPaBUII
MOBEJICHUSI B TIPUPOJIC, HAMPABICHHBIX HAa COXpPAaHEHWE PABHOBECHS B DKOCHUCTEMAX, OXPaHY BHUJIOB,
sKocHucTeM, Orochepsl);

AKTUBHOE HEMPUSTUE JCHCTBHUM, MPUHOCIUIUX BPEI OKPYXKAIOIICH MPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUN U
MPEeAOTBpAILATh UX;

HaJU4YUe Pa3BUTOrO0 HKOJOTMYECKOTO MBILIUICHHUS, HKOJOTUYECKOM KYyJIbTypbl, OIBITa
NEeATEIbHOCTH YKOJIOTMYECKON HAIIPaBIECHHOCTH, YMEHHUS PYKOBOJCTBOBAaTHCSI MU B TIO3HABATEIBHOM,



KOMMYHHUKAaTHBHON M COLMAIBHONW MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON IEATEILHOCTH
9KOJIOTUYECKOM HAaIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

Cc(OPMHUPOBAHHOCTE MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM MHpE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATENILCKOW KYJIbTYpbl KaK CpPEICTBA B3aMMOJCHCTBHS
MEX]y JIF0JIbMU U [TO3HAHUS MHPA;

MOHMMaHue crneuu(uku OUOJIOTMM Kak HayKd, OCO3HaHHs e€ poinu B (opMupoBaHUH
palMOHAIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LIEJIOCTHOTO MPEICTaBIEHU 00 OKpYXKaloIeM MUpe
KaK O €IUHCTBE NPUPOIBI, YEIOBEKAa M OOLIECTBa, B MO3HAHUHM NPUPOIHBIX 3aKOHOMEPHOCTEH W
peleHny IpoodIeM COXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHU U1 COBPEMEHHOM IMBHUIIM3AIMU: 00eCIIeueHIs] HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JaHME TIE€PCIEKTUBHBIX OHOTEXHONOIUH, CHOCOOHBIX peIIaTh
pecypcHbIe TPpoOIeMbl pa3BUTHSI YEJIOBEUECTBA, TIOMCKA ITYTEeH BBIX0/1A U3 TII00ATBHBIX IKOJIOTHYECKUX
npobieM M obecnedyeHusl mepexosna K YCTOMUMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIIOJIb30BAaHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IOJIyY€HUM OWOJOTMYECKUX 3HAHUM B IENAX IOBBILIEHHUS OOIei
KYJIBTYpBI, €CTECTBEHHO-HAyYHON TPAMOTHOCTH, KaK COCTaBHOM YacTh (yHKIIMOHAIBHON IPaMOTHOCTH
oOyuatomuxcsi, GopMUpyeMoit pu N3y4eHUU OHOJIOTHH;

MOHWMAaHWE CYIIHOCTH METOJOB IIO3HAHMSA, MWCIOIB3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJIy4aeMble 3HAHU U1 aHaIu3a U 0ObACHEHUS SIBICHUH OKPY>KaIOLIEero
MHUpa M MPOUCXOIANIMX B HEM M3MEHEHHMH, YMEHHE JIeNaTh 0OOCHOBAHHBIC 3aKIIOUEHHS] HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIBIO OJIYYEHHUs JOCTOBEPHBIX BbIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSATEIBHO HCIOIB30BATh OMOJIOTHYECKUE 3HAHUS /ISl PeIIeHHsI TPoOieM B
peabHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IIEHHOCTH HAYYHOW JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh MHUBHUIYaIbHO U B IPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AaKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOrHH B COOTBETCTBHUH C KU3HEHHBIMHU ITOTPEOHOCTSAMHU.

3.2. METANIPEJIMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yiabTaThl OCBOEHUS y4deOHOro mpenMera «bHoOJOTHS» BKIIOYAIOT:
3HaUMMbIe  JI1  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYUYAIOIMMXCA  MEXKIUCIHUIUIMHAPHBIE
(MexmpenMeTHbIe) OOIIeHaAyYHbIC MOHSATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
cnenu UKy METOI0B TTO3HAHMUSI, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPT U, SIBICHHUE,
MpOLIeCC, CHUCTeMa, Hay4dHbIi (aKT, NPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WccreI0BaHNe, HAOMIOACHUE, U3MEPEHHE, DKCTIEPUMEHT U JPYTHX ), YHUBEpPCATbHbIC YIeOHbIE TEHCTBH
(mo3HaBaTenbHBIC, KOMMYHHKATHBHBIC, PETyIsATUBHBIE), oOecredynBatoniye  ¢GOpMUPOBAHUE
(GYHKIIMOHATFHONM TPaMOTHOCTH MW COIMAJIBHONW KOMIETEHIIMHW OOYYaroIIMXCs, CIHOCOOHOCTh
00y4aromuXCcsl MCIOJNBb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIE, MHUPOBO33PCHUECKUE 3HAHUA U
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEIFHON M COITMATLHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3ynbTaThl OCBOSHHS MPOTPAMMBI CPEIHEro 00IIero oopa3oBaHus AOKHBI
OTpaXkaTh:

OBJajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMHU 1eHCTBUAMM:

1) 6a3oBbIe JJOrHYECKHeE TeHCTBHUS:

CaMOCTOSITENILHO  (OPMYITUPOBATH U  aKTyallMu3WpoBaTh MpobieMy, paccMaTpuBath €
BCECTOPOHHE;



WCIOJIb30BaTh MPH OCBOCHUM 3HAHWUN TPHUEMBI JIOTMUECKOTO MBIIUICHUS (aHAmu3a, CHHTE3a,
CpaBHEHU, KJIacCU(pUKAIUU, 0000IIEHNUS ), PACKPBIBATH CMBICT OMOJIOTHYSCKUX TOHITHH (BBIACIATH UX
XapaKTepHbIC IPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTHMH MTOHATHSIMH ),

OTIpECIATH LIEIHN ACSITeIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUH UX JTOCTHXKEHHUS, COOTHOCHUTD
PE3YNIBTAThI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEJISIMH,

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS JUIsl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, [0 aHAJIOTHUH), BBISABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUHS B pACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJTFOUCHUS,

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA ISl MPEACTaBICHHUS CYILIECTBEHHBIX CBSI3eH H
OTHOIICHUH B H3y4aeMbIX OHMOJOTMYECKHX OOBEKTaX, a TakKe IPOTUBOPEUUI pPAa3HOrO poJa,
BBISIBJICHHBIX B PA3JIMYHbBIX HH(OPMALMOHHBIX HCTOUHUKAX;

pa3pabarhiBaTh IUIAH PEHICHHS TMPOOJIEMBbI ¢ Y4ETOM aHaIM3a MMEIOIIUXCS MaTepUalbHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTH KOPPEKTHBBI B ICITEILHOCTh, OLICHUBATH COOTBETCTBHE PE3yJIHTATOB LIEJISM, OI[CHHBATh
PUCKU MOCIEACTBHI NEATENbHOCTH;

KOOPJIMHUPOBATh W  BBHIMOJHATH pPabOTy B  YCIOBUSX pPealbHOrO, BHPTYaJbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE ITPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE A€ CTBHA:

BIIQJICTh HABBIKAMHU y4eOHO-UCCIICJIOBATEIILCKON ¥ TMPOCKTHOW JCSATCILHOCTH, HABBIKAMU
paspeieHus mpodaeM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOMCKY METO/I0B PEIICHUS
MPAKTUYECKHX 3aa9, IPUMEHCHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIOJIb30BaTh Pa3NUYHbIE BUJIBl JACSITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IIPUMEHEHHIO B YUCOHBIX CUTYAIIHSIX, B TOM YHCJIC TIPH CO3TaHUN
y4eOHBIX U COITMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIAJCTh HAYYHOH TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHATHSIMH U METOJIaMU;

CTaBUTb U (POPMYIHUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIbHOM JEATEIBHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISBJISTH MPUYUHHO-CIICJICTBEHHBIC CBS3M U aKTyaJTM3WPOBATh 3aj1ady, BBIIBUTATh TUIIOTE3Y €
pellleHrs, HaXOAUTh apryMEHTHI JJIs JOKa3aTeNbCTBA CBOMX YTBEP)KICHH, 3a/1aBaTh MapameTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJI€ PELICHUS 3a7aud pe3yabTaThl, KpUTHUECKHU OIEHUBATh MX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHTYAI[UsM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH IIEJICHANPABICHHBI TIOMCK TIEpEeHOCa CPEACTB M CIOCOOOB JCHCTBUS B
npodeccHoHaNBbHYIO Cpeny;

YMETh IMEPESHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KHU3HEACITSITLHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeill;

BBIIBUTATh HOBBIC HJICH, IIPeIaraTh OPUTHHAILHBIC TIOJIXOJIbI U PEIICHHS, CTABUTH TPOOJIEMBI H
3a/1a4u, JOMYCKAIOIUE allbTEePHATUBHBIE PEIICHHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX WH(MOpMAIUU (TEKCTe y4eOHOTo MoCcoOus, HayqHO-
MOMYJISIPHOM JINTEpaType, OMOJOTHISCKUX CIOBAPSAX M CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
B lHTEpHETE), aHaTM3UPOBaTh HHPOPMAIIMIO PA3IMYHBIX BUIOB U (GOPM IMPEICTABICHHS, KPUTHUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W TPUMEHATH pPAa3IMYHBIE METOJbI MPU TIOUCKE U O0TOOpe
Oounosornueckoil nHpopMaluu, HeoOXOAMMOM JIJIs1 BBITIOJHEHUS YIeOHBIX 3a7a4;

MpUOOPETaTh  OMBIT  KCIIOJIB30BAHUS  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIb30BAHMS PA3TUUYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POpPMY MpecTaBIeHHs OMOJI0rHYecKoi HH(pOopMaIiu
(cxemsl, TpaduKH, AHArpaMMBbl, TaOJIUIIbI, PUCYHKH U JPYTOeE);

WCIOJIb30BaTh HAYYHBIH A3BIK B KAUYECTBE CPEICTBA MPH PabOTe ¢ OMOJIOTHUECKOM HHPOPMAIUEH:
IPUMEHATh XUMUYECKHE, (PU3NYECKHE U MaTEMaTHYECKUE 3HAKU U CUMBOJIBL, (JOPMYJIbl, aO0peBuaTypy,
HOMEHKJIATYpY, UCIIOIb30BaTh U MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEACTBA HATIISATHOCTH;

BJIaJIeTh HABbIKAMM PAacClO3HABaHMs U 3alUThl UH(OpMALMU, UHPOPMALMOHHONW 0€3011aCHOCTH
JMYHOCTH.

OnJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menmne:

OCYILLIECTBIATh KOMMYHHUKAIMM BO BCEX c(epax >KM3HM, aKTUBHO Y4acTBOBATh B JUAJIOTe WM
TMCKYCCHH TIO CYIIECTBY OOCYKAaeMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYXKICHUS
OTHOCHUTEJIBHO BBIIIOJHEHUS MpeAIaracMom 3a1au, yYuTbIBaTh HHTEPECHI U COTIACOBAaHHOCTD MO3ULIUI
JPYTUX YYaCTHUKOB JMAJIOTA WU JIUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBbIE CPEJICTBA OOIIEHUS, NOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTyallMd, yMETh CMST4YaTh KOH(DIUKTHI M BECTH
[IEPEroBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMU OOIICHUSI U B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHHS IPYTUX
JO/IEH, IPOSBIIATH YBAXKUTEIHHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOU opme (HhopMyIHpoBaTh
CBOY BO3PaXKCHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

IIOHUMATbh 1 UCII0JIb30BaTh IPEUMYILECTBA KOMaH/IHOM U MHIUBUAYaJIbHON pabOThI P PELIEHUN
Onosornyeckoil mpoOsieMbl, OOOCHOBBIBAaTh HEOOXOAMMOCTh NPHUMEHEHHs TPYNIOBBIX (opM
B3aUMOJICHCTBUS IIPU peLIeHUH yueOHO! 3a1aui;

BBIOMPATh TEMaTHKy W METOJbI COBMECTHBIX JEHCTBUH C y4ETOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH Ka)K0T0 WieHa KOJUIEKTHUBA;

MIPUHUMATH [IEJH COBMECTHOM JIESTEFHOCTH, OPTAaHU30BBIBATh U KOOPAUHUPOBATH JICHCTBHS 110
e€ OCTH)KEHUIO: COCTaBJIATH IUIaH ACWCTBUI, pacrpelesaTh poJid ¢ y4ETOM MHEHUH YYacTHUKOB,
00CyXXIaTh pe3ylbTaThl COBMECTHON pabOThI;

OLIEHUBAaTh KaueCTBO CBOEr0 BKJIAJa W KaKJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3yibTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE NPOEKTHI, OLIEHWBAaTh WJEH C TO3ULHMHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYNMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATErMUecKOoe MOBEACHUE B PA3IUYHBIX CUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiaieHne YHUBEPCAIbHBIMH PeryJssTHBHBIMH el CTBUAMU:

1) camoopranu3samnus:

UCIOJIb30BaTh OMOJIOTMYECKUEe 3HAHUS ISl BBISIBICHUS IPOOJIEM M MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHIX;

BbIOMpPAaTh Ha OCHOBE OHMOJIOIMYECKMX 3HAHHMI 1IeJeBble M CMBICIOBbIE YCTAHOBKHM B CBOMX
JNEUCTBUAX W TOCTYNKAaX II0 OTHOIICHWIO K JKMBOM MPHUPOJIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKpY>KaloIIuX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MIO3HABATEIBHYIO JESITEITHHOCTD, BBISIBISITH MMPOOJIEMBI, CTABUTH
1 GOpMYIHPOBaTh COOCTBEHHBIE 3a/1a4M B 00Pa30BaTEIbHON AEATEIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTABJIATh IUIAH PEIICHUS MPOOJIIEeMBbl C YY4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacuMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMUHBIX MPEANOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



CIOCOOCTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO IIHPOKOM APYIUIMM B pa3HBIX 001acTsaX
3HAHMH, TOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIGHKY HOBBIM CHUTYallMsIM, BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBHE PE3YyIHTATOB LIEISIM;

BJIAJICTh HAaBBIKAMH IO3HABATEIbHOW peQIIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUU U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB U OCHOBAHHM, MCIOJIb30BaTh MPUEMBI pedieKCUn s
OLICHKH CHTYalliH, BEIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATH PEHICHUS 110 UX CHIKCHHUIO;

NPUHUMATh MOTUBBI M APTYMEHTHI IPYTUX IPU aHAIN3E PE3yIIbTaTOB JICSTEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

NPUHUMATH ce0s1, TOHNMast CBOU HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI U AQPTYMEHTHI IPYTUX NP aHAIN3E PE3YNIbTAaTOB ACATEIbHOCTH;

NpU3HABaTh CBOE MIPABO U MPABO JAPYTUX Ha OMIMOKY;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C MO3UIHH APYroro 4eJI0BEKa.

3.3. MIPEJMETHBIE PE3YJIbTATBI

[IpenmerHble pe3ynbTaThl ocBoeHus mnporpaMmmbl COO mo Ouonoruu Ha ©0a30BOM YpPOBHE
BKJIIOYAIOT crieuuueckue i yaeOHoro rnpeamera «bruonorusy HayuHble 3HAHUS, yMEHUS U CIIOCOObI
JNEUCTBUIM 1O OCBOEHMIO, MHTEPIPETALUMU U MPEeoOpa3OBaHUIO 3HAHUM, BUABI JESITEIBHOCTH I10
MIOJyYEHHIO HOBOT'O 3HAHUS U NPUMEHEHUIO 3HAHWH B pa3IMYHbIX y4eOHBIX CHUTYalUsX, a TAKKe B
peaJIbHbIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX ¢ Ouosiorued. B nporpamme npeaMeTHble pe3yabTaThl
IIPEJCTaBJIEHBI 110 roJlaM 00y4eHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUs ydueOHoro mpenmMera «buonorus» ¢ 10 knacce ROMKHBI
OTpaXkaTb:

c(OPMUPOBAHHOCTh 3HAHUW O MecT€ M pPOJIM OHOJOTMM B CHUCTEME HAy4YHOrO 3HAHUS
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJ€ POCCHUICKUX M 3apyOeXHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATIBLHON IPAMOTHOCTH YEJIOBEKA JJISl PEIICHUS )KU3HEHHBIX 33/]1a4;

YMEHHE pacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKMX TEPMHMHOB U TOHSTHM: >KHM3Hb, KJETKa,
opranusM, Metabonu3M (0OOMEH BelIecTB U IpeBpallleHHue SHEPruu), roMeocTas (CaMOperyJsius),
YpOBHEBasi OpraHu3alus *KUBBIX CUCTEM, CAaMOBOCIIPOM3BEICHHE (PENPOAYKIUS), HACIEACTBEHHOCTD,
U3MEHUYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE Uu3Jaratb OHMOJOTMYEeCKHe Teopuu (KJIETOYHas, XpOMOCOMHAas, MyTallMOHHa,
[EHTpaJIbHAas I0TMa MOJIEKYISIpHOM Ouonorun), 3akousl (I'. Mennens, T. Moprana, H. . BaBunosa) u
ydeHus (0 IeHTpaXx MHOroooOpasus M NPOMCXOXKIEHHUS KylIbTypHbIX pactenuit H. WM. Basuiiosa),
OIIPEAEIATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIa/IeTh METOJaMHU HAay4YHOTO MO3HAHUS B OMOJIOTUU: HAOIIOJEHNE U ONUCAHUE KUBBIX
CHCTEM, TMpOLIECCOB W SIBJICHUH, OpraHu3alys M MPOBEACHHE OMOJIOTMYECKOTO HSKCIEPHMEHTA,
BBIIBIDKEHUE THIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH MEX]y HCCIEAYEMbIMH BEJIUYUHAMH, OOBSICHEHHE
IIOJIYYEHHBIX PE3YJbTAaTOB, MCIIOIb30BAaHHBIX HAYUYHBIX MOHSTHUN, TEOPUH U 3aKOHOB, YMEHHUE JEJIaTh
BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YyIbTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKU BHUPYCOB, KJIETOK NPOKAPUOT M DYKapHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHW3MOB, OCOOEHHOCTH MpPOIECCOB: OOMEHa BEIIECTB U
NpeBpallleHus] PHEPTUU B KJETKe, (POTOCHMHTE3a, IUIACTUYECKOIO M DHEPreTMYecKoro oOMeHa,
XEMOCUHTE3a, MHTO3a, MEH03a, OIUIONOTBOPCHMS, Pa3MHOXECHHS, HWHAMBUIYAJIBHOTO PA3BUTHUSA
opranusma (OHTOT'€HE3);

YMEHHUE IPUMEHSATh MOTy4YE€HHbIE 3HAHU 17151 00bSICHEHHS OMOJIOTMYECKUX ITPOLIECCOB U SIBIICHUH,
ISl IPUHATHUS IPAKTUYECKUX PEIICHUH B TOBCEAHEBHOM )XU3HHU C LIETIbI0 o0ecrieyeHns 0e30MacHOCTH
CBOETO 3JI0POBbsSI M 370POBbSl OKPYKAIOIIMX JIIOJEH, COOMIOAECHUS HOPM TPaMOTHOIO INOBEJICHMS B



OKpY)XalIled NPUPOTHOW cpelne, MMOHUMAHUE HEOOXOIUMOCTH UCIOJIb30BAaHUS JIOCTHIKCHHUN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTUH JISl palliOHAILHOTO MPUPOIOIIOJIb30BAHMUS;

YMEHHUE pelaTh 3JIeMEHTapHbIe TeHETUYECKHE 331a4l HA MOHO- U TUTUOPUAHOE CKPEUIMBAHHUE,
CIICTJIEHHOE HACJIEJI0BaHUE, COCTABJIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS Ul MpEeICKa3aHus
HACJIEIOBaHUsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATD JJaOOpaTOpHbIE U MpaKTHUecKue paboThl, COOMIOAATH MpaBuia Mpu padoTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTUYECKH OLIGHHBAThb W HUHTEPIPETUpPOBaTh HH(OpMaMI0 OHUOIOTHYECKOTO
COJIEpKaHusl, BKIIIOUYAIOLIYIO TICEBJIOHAYUHbIE 3HAHUS U3 PA3JIMYHbIX HCTOUHUKOB (CPEICTBA MAacCCOBOM
nH(pOpMalLUY, HAyYHO-TIONYJSPHBIE MaTepPHalIbl), STUYECKUE aCTIEKThl COBPEMEHHBIX UCCIIEJIOBAaHU B
OMOJIOTHH, MEIUIHE, OMOTEXHOIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COO0IIEeHUs, 0000111asi OMOJIOTUYECKYIO
nH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHITHBIN anmapaTt OHOIOTHH.

[IpenMeTHbie pe3ynbTaThl OCBOEHHUs yueOHOro mpenmera «buonorus» ¢ 11 Knacce HOMKHBI
OTpaXkaTh:

cOpPMUPOBAHHOCTh 3HAHM O MECT€ M POJU OHOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B JOPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIaJleé POCCHUICKUX M 3apyOex HBIX Y4EHBIX-OMOJIOrOoB B pa3BUTHE OHOJIOTHH,
(YHKIIMOHATFHOW TPaMOTHOCTH Y€JIOBEKA JUIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PACKPBIBATh COJEp)KaHUE OHOJOTHYECKHX TEPMHHOB M TOHATHUN: BHII, MOITYJISIIHS,
TeHO(OH/I, IBOJIOIHS, ABIKYIIHNE CHIIBI ((PaKTOPBI) IBOJIOIHUH, HNPUCHOCOOICHHOCTh OPraHU3MOB,
BUJI000pa30BaHUe, JKOJOrHYecKre (aKTOpbI, HIKOCHCTEMa, MPOJYIEHTHI, KOHCYMEHTBI, PEIyLEeHTHI,
LTI MTUTAHUS, SKOJIOTUYECKasl MUpaMuia, OuoreoreHo3, ouocdepa;

yMEHHE U3Jarath OHonoruyeckue Teopun (dBosroruonnas Teopus Y. JlapBuHa, CHHTETHYECKAS
TEOPHS IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactBa K. M. bapa, uepenoBanus
TTIaBHBIX HampaBieHuit u myrei spomronuu A. H. CeBepiioBa, yuenus o 6uocepe B. U. Bepnaackoro),
OTIPEICIISATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAyYHOTO TO3HAHUS B OMOJIOTHU: HAOIOICHNE U ONHMCAaHUE JKUBBIX
CUCTEM, IIPOLIECCOB W SBJICHUM, OpraHu3alus M MpPOBEJEHHE OHOJIOrMYECKOTO HKCIIEPUMEHTA,
BBIIBIDKEHHE THIOTE3bI, BBISABICHUE 3aBHCUMOCTH MEX]Y HCCIEAYEMbIMH BEIMYUHAMH, OOBSICHEHUE
MOJTYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYUYHBIX TOHSTHI, TECOPUH U 3aKOHOB, YMEHUE JIelaTh
BBIBOJIbI HA OCHOBAHUH TOyYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICTATh CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJOTHUYECKHX OOBEKTOB: BHU/IOB,
MOy, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U YKOCHCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJICTBEHHOM  W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,  BHI000pa3oBaHMs,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCUCTBUS IKOJIOTUYECKUX (AKTOPOB Ha OPraHU3MEBI, IEepeHoca
BEIIECTB M TOTOKAa DHEPTrUHM B DKOCHCTEMaX, AHTPOMOTCHHBIX W3MEHEHUH B JKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUECKUX ITUKIOB B Onocdepe;

yMEHHUE PUMEHSTH TTOJTYYCHHBIC 3HAHUS JIJ1s1 00BSICHEHUSI OMOJIOTHYECKUX MTPOIIECCOB U SIBICHUH,
JUTS. TIPUHATHUS IPAKTUYECKUX PEUICHUI B MOBCEAHEBHOW JKU3HHU C IENIbI0 00ecreueHns 6e30macHoCTH
CBOETO 3JI0POBBSl U 3/I0pPOBbS OKPYXKAIOLIUX JIFOJIEH, COONMIOACHUSI HOPM TI'PaMOTHOIO IMOBEACHUS B
OKpy)XamlIled NPUPOTHON cpele, MOHUMAHUE HEOOXOIUMOCTH UCIHOJIB30BaHUS JOCTHIKCHUN
COBPEMEHHOM OMOJIOTHH JIJISl pPallMOHAIBHOTO MPUPOOIIOIb30BaHMUS;

YMEHHE peIlaTh dJIeMEHTapHbIe OMOIOTUYECKUE 3a7auH, COCTABIIATh CXEMBI IIEPEHOCA BEIIECTB
Y DHEPTUH B SKOCUCTEMaXx (LIeTH MUTaHMUs);

YMEHHE BBITIONHATH Ja00paTOPHbIE U MpaKTUUECKUue paboThl, COOMI0AATh MpaBuia mpu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KpPUTHYECKH OIEHUBATh W HMHTEPIPETUPOBATH HWHGOPMALUIO OHOJIOTUYECKOTO
coJiepKaHusl, BKIIIOYAIOLIYIO TICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeICTBa MacCOBOM
uH(pOpMalUK, HAyYHO-TIONMYJSPHBIE MAaTepuaibl), paccMaTpUBaTh TIOOATbHBIE HSKOJIOTHYECKUE
po0JIeMbI COBPEMEHHOCTH, (HOPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3HITHIO;



YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHs, 000011ast OMOJIOTHYECKYIO
UH(OPMAIHIO U3 HECKOJIBKMX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHIHBIN armapar OMOJIOTHH.



PA3JIEJ 4. TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
bu6mmoreka [IOK
. brooris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 J’KuBbie cucTeMbI M X OpraHu3aIus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
. bu6mmoreka [IOK
3 XHWMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.eds0o.ru/7f41c292
bubmuorexa [JOK
4 AKHSHCJEATENBHOCTS KICTKH 6 https://m.edsoo.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUAYAIBHOE 5 1 bubnmnorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M1 UBMEHYMBOCTD 9 1 15 bubnuotexa [JOK
OpraHHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 5 4

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
bubmuoreka [JOK
1 SBomHoNHOHKAs OHONOrH 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 10 1 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opra"nu3Mbl U OKpYsKaroIas cpeaa 5 1 Bronmozexa LIOK
p Py s cpent https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
4 Coo0111ecTBa ¥ HKOIIOTHYECKUE CUCTEMBI 10 1 hitps://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 5 25

[TPOT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

PA3JIEJI 5. YHEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

5.1. OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHALIUXCSA

N.b. Aradonoa, B.1. Cuornazos buonorust 10, 11 knaccel 6a30BbIi 1
yrIIyONeHHBIN ypoBHH U3aaTenscTBo "poda”

5.2. METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

buonorus. 10, 11 xmacc. Meroguyeckoe mocoOue Juisi ydyuTened aBTOpbl: MulakoBa
Banentuna Huxonaesna, K.i.H., JoueHT kadenpsl AUITaKTUKY U 9acTHBIX MeToauk MITKulllTPO
OI'TIY (r. Open0Oypr), AradonoBa Muua bopucoHa, CuBornazoB BmamucnaB MBaHoBuY,
Kanmunar megarorndeckux Hayk, MOYETHBIM paboOTHHK obmiero obpaszoBanusi PD, maypear
npemun npesugenta PO B obnactu obpazoBanus, aBrop YMK mo Ouonoruu Usnarenbcta
«IIpocBemenune»

5.3. HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HMHTEPHET

1. «Emunas xomekius Ludposeix O6pasoBarensHbix Pecypcos» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - Dnexrponusiii yueOHUK «bruomorusy.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaeTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Groxumus
6. http://evolution2.narod.ru/index.htm - sosortust

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUPa
8. http://planete-zemlya.ru/ - ITnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxomorus

10. http://bio-nica.narod.ru/index.html - 6ronnka
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