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NOACHUTE/NIbHAA 3ANMNCKA

Mpw pa3paboTKe nporpammsl No GUONOTMN TEOPETUYECKYIO OCHOBY A5 onpeaeneHns nogxonos K
dopMUnpOBaHUIO coaepKaHUA y4ebHoro npegmeTta «bruonorna» coctaBuAM: KoHUeNTyanbHble nonoxeHuna ®roc
COO o B3anMoobycNoBAEHHOCTH Lenei, coaepKaHns, pesybTaToB 0byyeHns u TpeboBaHMI K YPOBHIO
NOArOTOBKW BbIMYCKHUKOB, MNOJIOXKEHUSA 06 06LLMX LLENSX U NPUHLMMNAX, XapaKTepPU3yoLMX COBpeEMEHHOE
COCTOSIHME CUCTEMbI cpedHero obuero obpasoBaHma B Poccuinckon @eaepaumnm, a TakKe NosIoXKeHUs o
cneundmrke 6Monormm, eé sHa4eHNM B NO3HAHUN }KUBOM NPUPOAbLI U obecrneyeHmm CyLLecTBOBaHuMA
yenoBeyeckoro obuwecrsa. CornacHoO Ha3BaHHbIM MOJIOXKEHMAM, onpeaeneHbl OCHOBHbIE GYHKLMK NPOrpammbl
no 6uonornun n eé cTpykTypa.

Mporpamma no buonorum AaéT npeacTaBaeHue o Lenax, 0o obuien ctpaternn obyyeHms, BOCNUTAHMA U
pa3BUTUA obydyaroLMXCA cpeacTBaMm yuebHoro npeameTa «buonorna», onpegenset obssarensHoe
npegmeTHoe coeprKaHue, ero CTPYKTypy, pacnpegeneHue no pasgenam v Temam, peKoMeHayemyro
nocneAoBaTe/IbHOCTb U3yYeHUA y4ebHOro maTepmasa c Y4ETOM MeXNPeaAMETHbIX U BHYTPUNPeaMETHbIX CBA3EMN,
JNIOTMKKM 06pa3oBaTeIbHOro NPOLLECCa, BO3PaCTHbIX 0cobeHHOCTeN o0byyatoLmxcs.

B nporpamme no 6M0N0rMM TaKKe yUUTbIBaIOTCA TpeboBaHMA K NAaHUPYEMbIM IMYHOCTHBIM, MeTanpeameTHbIM
M NpeAMETHbIM pe3yibTaTam 0byyeHna B GOpMUPOBAHNM OCHOBHbIX BUAOB y4ebHO-N03HaBaTe/IbHOM
AeATeNIbHOCTU/y4ebHbIX AeNCTBUIA 0BYYatoLLMXCA MO OCBOEHUIO coaep>KaHna Bruonormyeckoro o6pasoBaHms.

B nporpamme no 6mnonorun (10-11 knaccbl, 6a30BbI YPOBEHb) pPeann3oBaH NPUHLUMN NPEeMCTBEHHOCTA B
n3yyeHuun bruonorum, bnarogaps Yemy B Heli NPOCMATPMBAETCA HANPaABAEHHOCTb Ha Pa3BUTME 3HAHUN,
CBA3aHHbIX C GOPMMPOBAHNEM ECTECTBEHHO-HAY4YHOTO MMUPOBO33PEHMSA, LLEHHOCTHbLIX OPUEHTALMUMN IMYHOCTH,
9KONIOTMYECKOTO MbILUNEHWA, NPeaCcTaBAeHUI 0 340P0BOM 06pa3e KU3HU U BepekHbIM OTHOLWEHMEM K
OKpY:KatoLwei npupogHoi cpege. MNoatomy Hapaay € M3ydyeHrem obLebnonormMyeckux TEOPUN, a TakKe 3HaHui
O CTPOEHMUM }KMBbIX CUCTEM PA3HOIO PaHra U CYLLHOCTY OCHOBHbIX NPOTEKAIOLWMX B HUX MPOLLECCOB B Nporpamme
no 6mMonornumn yaeneHo BHUMaHMUE NUCMOb30BAHMIO NOYYEHHbIX 3HAHWIA B NOBCEAHEBHOM KU3HU AN pelleHns
NPUKNAAHbIX 33434, B TOM Yncne: NPoGUNAKTUKM HacneaCTBEHHbIX 3a601eBaHUiA YeloBEeKa, MeANKO-
reHeTMYECKOro KOHCY/IbTUPOBaHMA, 060CHOBaHMSA SKONOTMUYECKN LienecoobpasHoro NnoBeaeHms B OKpy»KatoLwei
NnpupoaHON cpeae, aHaM3a BIMAHNA XO3AUCTBEHHOW AeATe/IbHOCTM Ye/T0BEKA HA COCTOSIHME MPUPOLHbIX U
WCKYCCTBEHHbIX 3KOCUCTEM. YCUAEHME BHUMAHMA K NPUKNAAHOM HanpaB/ieHHOCTM y4ebHoro npeamera
«Buonorma» NnpoAnKTOBaHO HEOBXOANMMOCTbIO 0becneyeHuns yCcaoBuin ANa peleHna O4HOM U3 aKTyalbHbIX
33434 WKonbHOro 6brosnormyeckoro obpasoBaHmMA, KOTopasa npeanoaaraet GopmmpoBaHMe y obyyatomxcs
CNoCcoBHOCTM a4anTMPOBATLCA K USMEHEHUAM AMHAMUYHO Pa3BMBAtOLLETOCA COBPEMEHHOIO MMpa.

Buonorua Ha ypoBHe cpeaHero obuero o6pasoBaHua 3aHMMaeT BaxkHoe mecTo. OHa obecneunsaeT
dbopmurpoBaHMe y 0byYatoLLMXCa NPeaCcTaBAEHNI O HayYHON KapTUHE MUpa, pacmpsaeT n 06obwaeT 3HaHUA O
KUBOM NpUPOAE, e€ OTINYUTENbHbBIX MPU3HAKaX — YPOBHEBOW OPraHM3aLLMM U 3BOOLMN, CO3LAET YCA0BUA AN1A:
NO3HAHMA 3aKOHOB XMBOW NPUPOAbI, POPMUPOBAHNA GYHKLMOHANBHOW rPAaMOTHOCTU, HAaBbIKOB 340P0OBOrO U
6e3onacHoro obpasa *KM3HU, IKOJIOTMYECKOTO MbILLIEHWSA, LLEHHOCTHOTO OTHOLLIEHMSA K }KUBOW NpUposae U
YesI0BEKY.

Bonblioe 3HaYeHMe 6MOI0TUA MMEET TaKXKe 414 PelleHnn BOCNUTaTe IbHbIX M Pa3BUBAIOLLMX 33434 CPpeaHero
obuiero obpasosaHms, coumanunsaumm obydatowmxca. MsyveHme 6uonormmn obecneymsaeT ycioBmua Ans
bGOPMUPOBAHUS MHTENNEKTYAIbHbIX, KOMMYHMUKALMOHHbLIX U MUHPOPMALMOHHBIX HAaBbIKOB, 3CTETUYECKOW
KY/AbTypbl, CNOCOBCTBYET MHTErPaLMM BUONOTMUYECKMX 3HAHWUI C NPEACTaBAEHUAMU U3 APYTUX y4ebHbIX
NpeaMeToB, B YaCTHOCTH, GU3NKKN, XMMUU U reorpadun. HasBaHHbIe NONOXKEHUA O NpeaHa3HAYeHNN yyebHoro



npegmeta «bronorua» coctaBuaM OCHOBY A1 oNpeAeneHus NoAX040B K 0TOoPY U CTPYKTYPUPOBAHUIO ero
codepyKaHua, NpeacTaBieHHOro B nporpamme no 6uonoruu.

OT16op copepkaHma yuebHoro npegmeta «brnonorna» Ha 6a30BOM ypOBHE OCYLLECTBAEH C MO3ULMUI
Ky/IbTypocoobpasHoro noaxoaa, B COOTBETCTBUM C KOTOPbIM 0byyatowmecs 401KHbl OCBOUTb 3HAHUA U YMEHMUS,
3HauYMMble ana GopmMMpoBaHMA 0bLLEN Ky/IbTypbl, ONpeaenstolme afleKBaTHOE NoBeaeHNe Yel0BeKa B
OKpYyrKatoLei NnpMpoaHon cpeae, BOCTpeboBaHHbIE B MOBCEAHEBHOM }KU3HM U NPAKTUYECKOM AeATe/IbHOCTH.
Ocoboe mecTo B 3TOM CUCTEME 3HAHWUN 3aHUMAIOT 3/IEMEHTbI COAEPKAHUSA, KOTOPbIE C/Y*KaT OCHOBOW ANA
dbopMMpPOBaHMA NPeacTaBAEHNI O COBPEMEHHOMW eCTeCTBEHHO-HAYYHOM KapTUHE MMPA U LEHHOCTHbIX
OPMEHTALUAX TMYHOCTU, CNOCOBCTBYIOLNX N'YMaHU3aLUMnN BUoormyeckoro obpasosaHums.

CTpYyKTypMpoOBaHUe coaepkaHna yuebHOro matepmuana B nporpamme no 6MoA0rMmM OCYLLECTBAEHO C YHETOM
NPUOPUTETHOrO 3HAYEHUSA 3HAHMI 06 OTINUYNTENBHBIX 0COBEHHOCTAX KMBOW NPUPOAbI, O €€ YPOBHEBOW
OpraH13aumM 1 3BONOUMN. B COOTBETCTBMM C 3TUM B CTPYKTYpe yuebHoro npeameTa «brMonorus» BoigeneHnol
cneaylolme coaepkateibHble IMHUK: «BUOoNornA Kak HayKka. MeToabl Hay4HOro no3HaHuA», «KneTka Kak
b6uonornmyeckas cuctema», «OpraHmnsm Kak buosnornyeckas cuctema», «Cuctema n mHoroobpasme
OPraHMYeCcKoro Mnpa», «BONOLMA XKUBON NPUPOALI», « IKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTUY,

Lenb nsyyenus yuyebHoro npeameta «brnonorna» Ha 6asoBom ypoBHe — 0BNaAeHNe 0byYatoWMMMCA 3HAHUAMM
O CTPYKTYPHO-PYHKLMOHAIbHOM OpraHn3aLmm XKMBbIX CUCTEM PAa3HOMo pPaHra U npuobperTeHne ymeHui
MCNONb30BaTb 3TU 3HAHMA A5 TPAMOTHbIX AeMNCTBUIA B OTHOLWEHNN OO BEKTOB }KNBOW NPUPOAbI U PELLEHUA
Pa3/NYHbIX }KU3HEHHbIX NpPobsiem.

JocTuskeHne uenn nsydyeHuns yuebHoro npeameta «bruosnorua» Ha 6a3oBom ypoBHe obecneunBaeTcs pelleHnem
cnepyowmx 3agay:

0CBOEHME 06YYaOLMMUCA CUCTEMbI 3HAHWIT O BUOIOTMYECKUX TEOPUSAX, YUEHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX,
rmnoTesax, NpaBuaax, CAy»alwmx 0CHOBOM AN GOPMUPOBaHNA NPeacTaBAeHUIA O eCcTeCTBEHHO-Hay4YHOM’
KapTMHE M1Pa, 0 MeTOax Hay4YHOro No3HaHMA, CTPOEHUN, MHOTO06Pa3nKN N 0COBEHHOCTAX KUBbIX CUCTEM
pa3HOro YpOBHA OPraHmM3aLmnm, BblAatoLWMXCA OTKPbITUAX U COBPEMEHHbIX UCC/Ief0BaHUAX B Buonoruuy;

dopmupoBaHUe y 0byYaloLMXCA MO3HABATENbHbIX, MHTENNEKTYabHbIX M TBOPYECKMX CNOCOBHOCTEN B Npouecce
aHa/M3a AaHHbIX O NyTAX Pa3BUTMA B 6MON0TMM HayUYHbIX B3FNAA0B, UAEN M NOAXOA0B K U3YUYEHUIO KMUBbIX
CUCTEM PA3HOro YPOBHA OpraHu3aLmu;

CTaHOB/IeHMeE Yy obyyarolmxca obueit KynbTypbl, GYHKLMOHANLHOM FPAaMOTHOCTM, Pa3BUTUE YMEHWUI 0ODBACHATD
W OLLEHMBATb AAB/IEHUS OKPYXKAIOLLErO MMpPa XKUBOW NPUPOAbI Ha OCHOBAHMM 3HAaHWUI U OMbITa, NOYYEHHbIX MPK
n3yyeHuun bruonormu;

dbopmmMpoBaHMe Y 0ByYatOLMXCA YMEHWUIN UNIOCTPUPOBATL 3HaUYeHMe BUONOIrMYECKMUX 3HAHWUI B NPaKTUYECKOMN
[EeATeNbHOCTM Ye/l0BeKa, PAa3BUTUM COBPEMEHHbIX MeANLMHCKUX TEXHOIOTUIA U arpobunoTexHoNornii;

BOCNUTaHWE yHEKAEHHOCTU B BOSMOXHOCTU MO3HAHMA Ye/I0BEKOM XUBOM NPUpPoabl, HE06X04MMOCTH
6epeXKHOro OTHOLEHMUA K Hell, cobNtoaeHMA STUYECKMX HOPM MPU NPoBeaeHNN BUOIOTMYECKMX UCCAeA0BaAHN;

OCO3HaHMWE LLeHHOCTN BMOOrMYECKUX 3HAHWI 1A NOBbLILEHWNSA YPOBHS 3KOJIOTMYECKOMN KybTypbl, A5
bOpMMPOBAHMA HAYYHOTO MMPOBO33PEHUS;

npUMeHeHNe NPUOBPETEHHDLIX 3HAHUI 1 YMEHUIA B NOBCEAHEBHOM KU3HW A/1A OLLEHKM NOCNeACTBUIA CBOEW
[eATeNbHOCTU MO OTHOLLEHWMIO K OKpPYyKatoLLel cpese, CobCcTBEHHOMY 340p0Bbto, 060CHOBaHMe 1 cobatoaeHme
mep npodunakTnKkM 3abonesaHui.



B cucteme cpeaHero obuiero obpasosaHus «bruonorua», usydaemasn Ha 6asoBom ypoBHe, ABNSETCA
06s3aTe/IbHbIM y4e6HbIM NPeaAMETOM, BXOAALLMM B COCTaB NpeameTHoM 061acTm « ECTeCcTBEHHO-Hay4YHble
npegmeTbI».

[na nsyyeHma 6uonornn Ha 6a3oBom ypoBHe cpeaHero obuiero ob6pasoBaHmsa oTBoanTCA 68 Yacos: B 10 Knacce
— 34 yaca (1 yac B Hegento), B 11 Knacce — 34 yaca (1 4ac B Hegento).

COAEPHKAHUE OBYYEHUA

10 KNACC

Tema 1. buonorua Kak Hayka.

Buonorua Kak Hayka. CBA3b 6M0N0rMK € 0BLLECTBEHHBIMU, TEXHUYECKMMU U APYTUMU €CTECTBEHHBIMU HAaYKaMK,
dunocodueir, sTUKOM, acTeTUKON M Npasom. Posb Bnonornmn B GopmmpoBaHmMmM COBPEMEHHOM HAYYHOM KapTHHbI
Mmupa. Cnuctema 6MONOrMYECKMX HayK.

MeToabl NO3HaHMA KnBom npupoabl (Ha6mop,eHme, IKCNEPMMEHT, onncaHne, namepeHume, I-(J'IaCCMd)MKaLI,VIH,
moaennpoBaHume, CTatTuCTU4eCKan o6pa60TKa ,CI,aHHbIX).

AemoHcTpauum:

MopTtpeTbl: Y. OapsuH, . MeHaenb, H. K. Konbuos, XK. YoTcoH n ®. Kpuk.

Tabanubl 1 cxembl: « MeToabl NO3HAHWUSA KUBOW NPUPOAbLIY».

NabopaTopHble U NpaKkTUUYecKue paboTbl:

MpaKkTnyeckas pabota Ne 1. «Mcnonb3oBaHMe pasnnYHbIX METOA0B NPU U3ydYeHUU BUONOrMYECKMX OOBEKTOBY.
Tema 2. }usble cuctembl U UX OpraHu3saLusa.

*uBble cuctembl (BUOCKCTEMDI) Kak NpeaMeT usydeHus 6uonorum. OTANYME XKUBbBIX CUCTEM OT HEOPraHUYECKOW
npupoAsbl.

CsoiicTBa bMocmcTem M nx pasHoobpasme. YpoBHM opraHmnsaLmm brocmctem: MOAEKYAAPHbBIN, KNETOYHbIMN,
TKaHeBbIi, OpraHM3MeHHbIN, NONYALNOHHO-BUA0BOW, 3KOCUCTEMHbIN (BUOreoL,eHOTUYECKN), BUOChEpPHbIN.

AdemoHcTpauum:

Tabnunubl 1 cxembl: « OCHOBHbIE NPU3HAKW KU3HUY, «YPOBHU OPraHU3aLMm 3KUBOW NPUPOabI».
O6opyaoBaHue: moaenb monekynbl JHK.

Tema 3. XuMHUUueCKMA COCTaB U CTPOEHUE KNETKMU.

XMMUYECKUI COCTaB KNETKN. XMMUYECKME 3/IEMEHTbI: MaKpO3/ieMeHTbl, MMKPO3/ieMeHTbl. Boga n mmHepanbHble
BeulecrBa.

CDYHKLI,I/II/I BO4bl U MMHEPAJIbHbBIX BELWECTB B K/IETKE. I'Iop,p,ep>+<aHme ocMoTHYecKoro banaHca.



Benku. CocTas u cTpoeHne 6e1KoB. AMUHOKUCIOTbI — MOHOMEpPbLI 6e/koB. HesameHVMble U 3aMeHMMble
aMWHOKMUCAOTbl. AMMHOKUCAOTHbIM COCTaB. YPOBHM CTPYKTYypbl 6€/1K0BO MOAEKY bl (NepBMYHAnA, BTOPUYHAS,
TPETUYHAA U YeTBEePTUYHAA CTPYKTYPA). XMMMYecKme cBoicTBa 6enkos. Buonormyeckme GpyHKLMM 6eKoB.

depmeHTbl — BUoNorMyeckme KataamsaTtopbl. CTpoeHne pepmeHTa: akKTUBHbIN LeHTp, cybcTpaTHan
cneundunyHocTb. KopepmeHTobl. BUTamuHbl. OTAnYMS GepMeHTOB OT HEOPraHNYECKMX KaTaIM3aTopoB.

Yrnesogbl: MOHOCaxapuapl (r1oKo3a, pubosa 1 gesokcnpmbosa), gucaxapuapl (caxaposa, nakrtosa) u
nonuncaxapuabl (Kpaxman, FMKOreH, Lennonosa). buonormyeckne GpyHKLMM yrnesoaos.

Nunnapl: Tpurnnuepuabl, pochonnnunapl, cteponast. F’mapodmnnbHo-rmapodobHbie cBOMCTBA. Bronormyeckme
bYHKUMK nnnnaos. CpaBHEHUe yrieBoaoB, 6e/1KOB U INNUAOB Kak MCTOYHMKOB SHEPTUM.

HyknenHosble kKncnotbl: AHK n PHK. HykneoTnabl — MOHOMEPbI HYKIEMHOBBIX KNCAOT. CTpoeHMe U GYHKLNK
OHK. CtpoeHue n ¢pyHKkumm PHK. Buapl PHK. AT®: ctpoeHue n pyHKumn.

Untonorma — HayKa O K/1eTKe. KneTto4yHas TEOPUA — NpUMeEpP B3aMMOAEﬁCTBMﬂ M,Cl,eﬁ n d)aKTOB B HAy4YHOM
no3HaHuUn. MeToabl N3y4YeHUA KNETKN.

KneTka KaK Le/iocTHas XuBaa cuctema. Obuime npmusHaKuM KETOK: 3aMKHYTan Hapy»XHas membpaHa, MOJIEKY bl
OHK Kak reHeTUYecKuMit annapat, cMcTema cMHTe3a benka.

TUNbl KNETOK: 3yKapMoTUYecKan 1 npokapmoTnyeckasn. OcobeHHOCTU CTPOEHMA NPOKAPUOTUUYECKON KNETKMU.
KnetouyHas cteHKa bakTepuii. CTpoeHMe 3yKapuoTUYecKor KieTKkU. OCHOBHbIE OT/IMYMA PAaCTUTESIbHON,
*KMBOTHOM U TPUBOHON KNETKMU.

MoBEPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOUYHAA CTEHKA, FIMKOKAANKC, UX GYHKUMK. MhasmaTtuyecKasn
MembpaHa, eé ceoictea M GyHKLMK. LiuTonnasma u eé opraHonabl. OgHOMeMOpPaHHble OpraHOUAbl KNETKU:
9MNC, annapat lonbaXu, nM3ocombl. [l0yaBTOHOMHbIE OPraHOUAbI KNeTKU: MUTOXOHAPUMK, NAACTUAbI.
MpoucxoxaeHne MUTOXOHAPUIA U NaacTuA. Buapl nnactng. HemembpaHHble opraHoMAbl KNeTKN: pubocombl,
KNETOYHbIN LLEHTP, LLEHTPUOIN, PECHUYKM, KIYTUKN. PYHKLMM OpraHONAOB KNAETKU. BKatoyeHums.

Anpo — perynaTopHbIv LEHTP KneTku. CTpoeHue Aapa: aaepHas 060104Ka, Kapuoniasma, XpoOMaTuH, AAPLILLKO.
Xpomocombil.

TpaHCNoOpPT BelecTB B KNeTKe.
JemoHcTpauum:

MopTpetbl: A. JleBeHryk, P. Tyk, T. LUsaHH, M. LUneiigeH, P. Bupxos, . YoTcoH, ®. Kpuk, M. YunkuHc, P.
®paHknuH, K. M. bap.

Onarpammel: «PacnpegeneHme XMMUYECKUX 3/IEMEHTOB B HEXKUBOM Npupoae», «PacnpeseneHne XMMmnyeckux
3/1IEMEHTOB B KMBOI Npupoae».

Tabnauubl 1 cxembl: «Mepuogmueckan Tabanua XMMUYECKMX 31eMEHTOBY, « CTpOeHME MOIEKY/bl BOAbI»,
«BbnocuHTes 6enka», «CtpoeHne monekynbl 6enkar», «CTpoeHne pepmeHTa», « HyknenHosble KMcnoTbl. AHK»,
«CtpoeHue monekynbl ATO», «CTpoeHUe 3yKapuOTUYECKOM KNeTKM», «CTPOEHUE KUBOTHOW KNETKUY,
«CTpoeHuMe pacTUTeNbHOM KNeTkn», «CTpoeHne NPoKapnoTUYecKoin KneTkmn», «CTpoeHme aapa KAeTKn»,
«Yrnesoabl», «J/Innnapi».

O6opynoBaHuWe: CBETOBOM MUKPOCKOMN, 060pyaoBaHKe aaa npoBeaeHua HabntoaeHUn, U3SMepeHni,
3KCNEPUMEHTOB, MUKPONpenapaTbl PaCTUTE/bHbIX, }KUBOTHbIX U 6aKTEPMaNbHbIX KNETOK.



NabopartopHble U NpaKTUyeckue paborbl:

NabopaTopHan pabota Ne 1. «M3yyeHne KaTaAMTUUECKON aKTUBHOCTU GepMEHTOB (Ha MpMmepe aMuaasbl UK
KaTanasbl)».

NabopatopHas paboTta N2 2. «M3yyeHne CTPOEHUA KNETOK PACTEHWNI, }KUBOTHbIX U BaKTepUiA NOL MUKPOCKOMOM
Ha roToBbIX MUKPOMPENApaTax U X onncaHue».

Tema 4. X{nsHepeATeNbHOCTb K/IETKU.

O6meH BewecTs, UAK metabonusm. Accummnnauma (NNacTMYecknii obmeH) n auccummnnauma (sHepreTUYeckni
0bmeH) — aBe CTOPOHbI eaAMHOro npouecca metabonnsma. Ponb 3aKOHOB COXPaHEHMA BELLECTB U SHEPTUMU B
NOHMMaHNK meTabonmsma.

Tunbl o6MeHa BelecTB: aBTOTPODHbLIN U reTepoTpodHbI. Ponb pepmeHTOB B 06MeHe BeLLLECTB M NpeBpaLLeHn
SHEeprun B KNeTKe.

doTocuHTe3. CBeTOBaA M TeMHOBaA pa3bl poToCHMHTE3a. Peakummn poTocnHTesa. IGPeKTUBHOCTb POTOCMHTESA.
3HaueHne GOTOCUHTESA ANA XKU3HU Ha 3emne. BanaHue ycnosuin cpespl Ha GOTOCUHTES U CNOCOObI NOBbLILWEHUSA
€ro NPoAyKTUBHOCTU Y KYNbTYPHbIX PAcTEHUA.

XemMocuHTe3. XeMoCUHTe3MpytoLwme HakTepumn. 3Ha4YeHNne XeMOCUHTE3a 414 KMU3HW Ha 3emJie.

JHepreTnyecknini obmeH B KneTke. PaclenneHne BewwecTs, BbiAe/IEHUE U aKKYMY/IMPOBaHMUE SHEPTUM B K/IETKeE.
STanbl sHepreTMyeckoro obmeHa. MmMKonns. bposkeHune 1 ero Buabl. KucnopoaHoe okUCIeHUe, AN KNeTouyHoe
AbixaHue. OkucautensHoe pochopuanpoBaHmne. IPPEKTUBHOCTb SHEPTETUYECKOro obmeHa.

Peakumn matpuyHoro cMHTesa. leHeTnyeckaa nipopmauma n AHK. Peannsauma reHeTnyeckon MHoopmaumm B
KneTKke. FTeHeTMYEeCcKMin Ko M ero CBOMCTBa. TPaHCKpUNUMA — MaTpUYHbIA cnHTe3 PHK. TpaHcaaums — buocmHTes
6enkKa. 3tanbl TpaHcAAUMKU. KoanpoBaHue amMHOKMUCAOT. Ponb pubocom B bMocrHTe3e b6enkKa.

HeknetouHble Gpopmbl KM3HU — BUpPYCbI. UcTopus oTKpbliTUA Bupycos (. N. MBaHoBcKMin). OcobeHHOCTH
CTPOEHMA U }KU3HEHHOTO LMKAa BUPYcOB. baktepnodarn. bonesHn pacteHui, }KUBOTHbIX 1 YENOBEKa,
BbI3blBaeMble BUpPycamu. Bupyc nmmyHogedpuumnta yenoseka (BUY) — Bo3byautens CMNOa. ObpatHasn
TPAHCKPMNLUMA, peBepTasa U MHTerpasa. MNpodunakTMKa pacnpocTpaHeHUsa BUPYCHbIX 3abo1eBaHuiA.

AemoHcTpauum:
MopTtpeTbi: H. K. Konbyos, A. N. UBaHoBCKKUA, K. A. Tummnpsazes.

Tabauubl 1 cxembl: «TUNbl NUTaHUA», «MeTabonsm», « MUTOXOHAPUAY», KIHEPTETUYECKUIA OOMEH»,
«Xnoponnact», «®otocnHTed», «CtpoeHune AHK», «CTpoeHne 1 pyHKUMOHMpPOBaAHME reHa», «CuHTe3 benkay,
«leHeTUYecKkmnii Kog», «Bupycbl», «baktepnodarm», «CTpoeHme n *KU3HeHHbIN uukn Bupyca CMnAa,
b6akTepuodaray, «Pennmkauma OHK».

O6opynoBaHue: mogenu-annavkaumm «Yasoenue AHK n TpaHckpunuma», «bruocrHTes 6enka», «CTtpoeHue
KNeTKn», mogenb cTpyKTypbl AHK.

Tema 5. PasamHoXKXeHue n uHaMBMAyabHoOe pa3BuTve OPraHM3moB.

KNeTouHbI UUKA, UK KU3HEHHDBIM UUKA KNeTkn. UHTepdasa n muTo3. MpoLuecckl, npoTekatowue B MHTepdase.
Pennukauma — peakuns matpuyHoro cuHtesa AHK. CtpoeHne xpomocom. XpOMOCOMHbI Habop — KapnoTumn.
AnnnonaHoii U ranfiouaHbli XPOMOCOMHble Habopbl. XpomaTugbl. LiuTonornyeckme ocCHoBbl Pa3MHOMKEHUSA U
WHANBWAYAIbHOTO Pa3BUTUA OPraHU3MOB.



JdeneHune Knetkn — mmutos. Ctagmum mumTosa. npOLI,ECCbI, npouncxogAawme Ha pasHbiX CTagnAax MUTO3a.
Buonornyeckuiti cmbicn muTosa.

Mporpammupyemasn rubenb KAeTKM — anonTos.

dopmbl pasMHOKeHUA OpraHn3moB: 6ecnosioe 1 noaosoe. Buabl 6ecnosoro pasmHoMKeHUa: aeseHune Haasoe,
NOYKOBaHWE OAHO- U MHOTOK/IETOUHBIX, CNOPO06pa3oBaHMe, BereTaTMBHOE pa3mMHOXKeHue. UCKyccTBeHHoe
KNOHMPOBaHWE OPraHNM3MOB, €ro 3HaYeHUe A Cenekumu.

MNonosoe Pa3MHOXeHHUe, ero oTn4unAa oT 6ecnonoro.

Meios. Ctaguu meiosa. Mpouecchl, NponucxoasaLme Ha CTaguax meiosa. lMoBefeHMe XpOMOCOM B Melio3e.
KpoccuHrosep. buonormyecknin cmbicn 1 3HayeHMe Melio3a.

FameToreHes — npouecc O6p330BaHVIFI NONIOBbIX KNETOK Y *XUBOTHbIX. [10/10Bble Kenesbl: CEMEHHUKN U AUYHUKMN.
O6pa3OBaHme 1 pa3BuUTUE NMNOJTOBbIX KZIETOK — raMeT (cnepmaTo30Mp,, ﬂl\/'ILl,eKIIETKa) — cnepmartoreHes n oBoreHes.
OcobeHHoCTH CTpoeHunA HﬁMEKﬂeTOK n cnepmartosonaos. OI'IﬂO,CI,OTBOpEHME. I'IapTeHoreHes.

NHanBuayanbHoe pasBuTue (OHTOreHes). IM6proHanbHoe pasBuThe (aMbpuoreHes). ITanbl IMO6PUOHANBHOTO
Pa3BUTUA Y NO3BOHOYHbIX }KMBOTHbBIX: Ap06EeHMe, racTpyaauns, opraHoreHes. NocTambpruoHanbHoe passutue.
Tunbl NOCTIMBPUOHANBHOIO PA3BUTUA: NPAMOE, HENPAMOEe (NNYMHOYHOE). BansHue cpenpbl Ha passuTHe
OpPraHn3moB, ¢paKTopbl, CNOCObHbIe Bbi3biBaTb BPOXKAEHHbIE YPOACTBA.

PocT u pasBuTUe pacTeHnit. OHTOreHes LBETKOBOrO PACTEHUSA: CTPOEHME CEMEHM, CTaANN PA3BUTHUA.
JemoHcTpauuum:

Tabanubl n cxembl: « POPMbl Pa3MHOMKEHNA OPraHN3MOBY, «[lBOMHOE ON0A0TBOPEHME Y LBETKOBbIX
pacTeHnin», «BereTaTtMBHOE pa3sMHOXKEHME pacTeHnn», «leneHune Knetkn baktepuin», «CTpoeHue noaosbIx
KNeTok», «CTpoeHMe XpoMocombl», « KneTouHblit umkn», «Penankauma HK», «Mutos», «Meiios», «pamoe n
Henpsamoe passutne», «fametoreHes y MaeKonuTaroLwmx n yenoseka», « OCHOBHble CTagMN OHTOreHe3a».

O6opynoBaHMe: MUKPOCKOMN, MUKponpenapaTbl «CnepmaTo3omabl MAeKoNUTaloLWero», « AnuexkneTka
mnekonutatowwero», «KapnoKkMHes B K/IeTKax KopeLlKa AyKa», MarHMTHaa moaenb-annankauma «JeneHune
KneTkm», mogenb JHK, moaenb metadasHoM XpOMOCOMbI.

JNlabopaTopHble 1 NpaKTUYeckne paboTbi:

Na6opaTtopHana pabota Ne 3. «HabatogeHne MMTO3a B KIETKAX KOHYMKA KOpELLKa JIyKa Ha roTOBbIX
MMKponpenaparax».

NabopaTtopHas paboTta Ne 4. «M3yyeHne cTpoeHUA NONOBbLIX KNETOK HA FOTOBbIX MUKpOMpenapaTax».
Tema 6. HacnheacTBeHHOCTb U UBMEHUYMBOCTb OPraHU3MOB.

MNpeameT 1 3a434n reHeTUKK. Uctopma pa3BUTUA reHeTUKKU. POSib LUTONOTUM U SMOPUONOTUN B CTAHOBAEHUM
reHeTUKW. BKiag poCCUMCKMX U 3apyberkHbIX YY4EHbIX B Pa3BUTME reHeTUKU. MeToabl reHeTUKU
(rmbpunaonorMyeckmnin, ULMTOreHeTUYECKNIM, MONIEKYNAPHO-reHeTUYeckmnii). OCHOBHbIE FreHeTUUYECKUE NOHATKUA.
leHeTUYecKan CMMBOJINKA, UCMOJIb3YeMas B CXEMAX CKPeLLMBAHUA.

33KOHOMepHOCTM HacnengoBaHUA NPU3HAKOB, YCTAaHOB/IEHHDbIE . MeHgenem. MOHOFM6pVILI,HO€ CKpewunBaHue.
3aKoH e,CI,I/IH006pa3VIFi I'VI6pVIAOB nepBoro NOKoeHnA. I'IpaBl/mo AOMUHUNPOBAHNUA. 3aKoH pacwenneHna
npu3HaKos. 'MnoTes3a YncToTbl rameT. [10IHOe N HENO/IHOE JOMUHMPOBAHME.



AnrnbpupHoe ckpelwmBaHve. 3aKOH HE3aBMCUMMOTO Hac/ef0BaHMA NPU3HAKOB. LiuToreHeTnyeckme ocHOBbI
ANrMBpPMAHOro CKpelLMBaHna. AHaM3npyloLLee cKkpelmsaHme. Mcnoib3oBaHme aHaM3NPYIOLLEro
CKpeLLMBaHUA AN onpegeneHus reHoTMna ocoobm.

CuenneHHoe HacnegoBaHme NMPU3HAKOB. PabotaT. MopraHa no cuenaneHHomy HacnegoBaHUKO reHoB.
Hapyu.leHme cuenneHunAa reHoB B pe3y/ibTaTe KPOCCUHIoBepa.

XpOMOCOMHaH TEOPUA HACNIeACTBEHHOCTU. FeHeTnyecKkne KapTbl.

FeHeTUKa nona. XpoMoCOMHOE onpeaeneHne nona. AyTocombl U NOJIOBblE XPOMOCOMbI. FOMOrameTHble U
reteporameTHble opraHM3mbl. HacieaoBaHMe NPU3HAKOB, CLLEMJIEHHbIX C NOJIOM.

N3meHUnBOCTb. BUabl MI3MEHUYMBOCTU: HEHAC/IeACTBEHHAA U HAac/eACTBeHHas. Posb cpeabl B HEHAC/1eACTBEHHOM
M3MEHUYMBOCTU. XapaKTepUCTUKa MoamduUKaLuMOHHOM U3MEHUMBOCTU. BapmaLMoHHbIN psg, v BapuaLMOHHas
KpuBan. Hopma peakumu npusHaka. KonmyecTtBeHHble U KaYeCcTBEHHbIE MPU3HAKM U X HOPMa peaKkLuuu.
CeolicTBa MOANDUKALNOHHOM N3MEHUNBOCTU.

HacnepcrBeHHas, UM reHOTUNMYECKas, U3MeHUYMBOCTb. KombuHaTUBHaA N3mMeH4YMBOCTb. Meio3 1 nonosomn
npoLecc — 0CHOBa KOMBUHATUBHOM M3MeEHUYMBOCTM. MyTaunoHHas n3aMmeHUYnBOCTb. Knaccudbukauma mytauni:
reHHble, XPOMOCOMHbIE, FEHOMHble. YacToTa M NPUUYNHbI MyTaumn. MyTareHHble paKkTopbl. 3aKOH
rOMOJIOFMYECKUX PAA0B B HAaC/1eACTBEHHOM M3meHUnBocTn H. U. BaBuiosa.

BHesaepHan HacneACTBEHHOCTb M USMEHUYMBOCTD.

leHeTuKa YenoseKa. Kapmotun yenoseka. OCHOBHblE METOLbI FTEHETUKM YENOBEKA: FEHEaI0TMYeCcKuniA,
6/1M3HEL0BbIN, LUTOrEHETUYECKUN, BUOXMMUYECKUI, MOSIEKYNAPHO-TeHETUYecKuiA. CoBpeMeHHOoe onpeaeneHue
reHoTMna: N0JIHOreHOMHOEe CEKBEHUPOBAHME, rEHOTUNNMPOBAHME, B TOM Yncae ¢ nomoubto MNMUP-aHanmsa.
HacneacreeHHble 3ab0/1eBaHNA YeNOBEKa: reHHble 601e3HU, 601e3HMN C HacneACTBEHHOM
npeapacnosioXKeHHOCTbIO, XPOMOCOMHble 6one3HU. ComaTUUYecKue U reHepaTUBHble MyTauumn. CTBONOBbIE
KNneTku. MpuHUMNbl 340p0oBOro 06pasa KM3HW, ANArHOCTUKM, MPOPUNAKTUKN U NEYEHUA FTeHETUYECKNX
bonesHen. MeanKo-reHeTUYECKoe KOHCY/IbTUPOBaHMeE. 3Ha4YeHne MeANLUMHCKOM reHEeTUKN B NpeaoTBpaLleHnn
W NeYEHUN FreHeTUYECKUX 3aboneBaHN YenoBeKa.

AemoHcTpauum:
MopTpetbl: . MeHgens, T. MopraH, I'. ge ®pus, C. C. YeTBepukos, H. B. Tumodees-Pecosckumin, H. . Basnnos.

Tabnunubl 1 cxembl: « MOHOTMBPUAHOE CKpELLMBAHNE M €ro LLUTOreHeTUYecKasa OCHOBa», «3aKOH pacLuenieHns u
€ro UUToreHeTMYecKas 0OCHOBa», «3aKOH YMCTOTbI rameT», «AurnbpuaHoe ckpewmsaHme», «Llutonornyeckne
OCHOBbI ANrMBPUAHOrO CKpelmBaHma», «Meios», «Bsanmogeincreme annenbHbix reHos», «feHeTuyeckue
KapTbl pacTeHUM, }KMBOTHbIX U YeNoBeKa», «[eHeTMKa nona», «3aKOHOMEPHOCTU Hac/el0BaHUS, CLLENJIEHHOIO C
nonom», «KaprMoTunbl YENOBEKA U }KUBOTHbIX», «BUAbI N3MEHUMBOCTM», « MoaUDUKALNOHHAA USMEHUYMBOCTLY,
«HacnegoBaHue pesyc-pakTopar, «[eHeTuKa rpynn Kposu», « MyTauMoHHaA U3MEHYNBOCTbY.

Ob6opyfoBaHue: mogenv-annamkaumm « MoHormbpuaHoe ckpewmeaHmne», «HenosHoe LOMUHUPOBAHMEY,
«AnrmbpuaHoe ckpelmsaHmne», «NlepeKkpéct Xpomocom», MUKPOCKON 1 MuKponpenapaT «po3odpuna» (Hopma,
MyTaLummn GopMbl KPbISIbEB M OKPACKW Tena), repbapuit «fopox NOCeBHON».

NabopaTtopHble U NpaKTUYecKne paborbl:

NabopatopHasa paboTta Ne 5. «M3yyeHne pe3ybTaToB MOHOTMBPUAHOTO U ANTMBPUAHOIO CKPEeLLMBaHNA Y
Ap030dUbl Ha FOTOBbLIX MUKpONpPenapaTax».



NabopatopHasa pabota Ne 6. «M3yyeHne moandUKALMOHHON U3MEHUYMBOCTU, NMOCTPOEHME BapMaLMOHHOIO PAaa
1 BapnaLMOHHOMN KPUBOIA».

NabopaTtopHan pabota Ne 7. «AHanms myTtaumii y Apo3odunsbl Ha FOTOBbIX MUKpONpenapaTax».
MpakTnyeckana pabota Ne 2. «CocTaBaeHUe 1 aHaAMU3 POAOCOBHbIX YE/IOBEKAY.
Tema 7. Cenekuua opraHuamoB. OCHOBbI 6MOTEeXHOOrUN.

CeneKkuma Kak HayKa 1 npouecc. 3apoxaeHue cenekumn n gomectmkauma. Yuedune H. U. Basnnosa o yeHTpax
NPOUCXOXKAEHMA U MHOTO06Pa3nA KyNbTYPHbIX pacTeHU. LleHTpbl NPONCXOXKAEHUSA AOMALLIHUX ¥KUBOTHbIX.
CopT, nopoaa, Wramm.

CoBpemeHHble MeToAbl cenekumm. MaccoBbiit U MHOMBUAYANbHBIV OTOOPBI B CENEKLMMU PACTEHUI U KUBOTHBIX.
OueHKa aKcTepbepa. banMskopoacTeeHHoe cKpewmBaHme — MHBPUANHT. Ynctan AMHKUA. CKpelmBaHme YUCTbIX
NMHUIA. TeTeposuc, Uan rmbpuaHan cuna. HepoAcTBEHHOE CKpelnBaHue — ayTopuamHr. OTganéHHas
rmbpuamsaums n eé ycnexu. MICKycCTBEHHbIN MyTareHes 1 nosyyYyeHue noamnaonaos. JOCTUKEHUA CeNeKLMM
pacTeHWI, }XMBOTHbIX N MUKPOOPraHM3MOB.

BuoTexHoN0rMA Kak oTpac/ib NPon3BoacTBa. FeHHas UHXeHepwus. ITanbl CO34aHUA peKoMbuHaHTHON AHK m
TPaHCreHHbIX OpraHM3mMoB. KneTouHas nHxeHepua. KneTtouHble KynbTypbl. MUKPOKNOHaNbHOE pasmHOXeHue
pacteHunin. KNOHMPOBaHMeE BbICOKONPOAYKTUBHbBIX CE/IbCKOXO3AMCTBEHHbIX OPraHM3MOB. IKOJIOrMYecKue u
aTu4yeckme npobaembl. FMO — reHeTU4EeCKM MOANDULMPOBAHHbIE OPraHU3MbI.

JemoHcTpaumn:
MopTtpetbl: H. U. Basnnos, U. B. Muuypun, I'. 1. KapneueHko, M. ®. NBaHoB.

Tabanubl 1 cxembl: KapTa «LLeHTpbl NPOUCXOXKAEHUA U MHOTO06Pa3nA KyNAbTYPHbIX pacTeHnin», «Mopoapl
[OMALLHUX }KUBOTHbIX», «COpTa KyNbTYpPHbIX pacTeHnin», «OTaanéHHan rubpunamsaumay, «PaboTbl akagemmKa
M. ®. MiBaHoBa», «[Monmnnonauna», « O6beKTbl BUOTEXHONOTUNY, KKNETOUYHbIE KYNbTYPbl U KNOHUPOBAHMEY,
«KOHCTpynpoBaHMe N nepeHoc reHoB, XPOMOCOMY.

O6opyaoBaHUE: MyNAXKN NNOLOB U KOPHENIOAOB AVKUX GOPM U Ky/IbTYPHbIX COPTOB PacTeHUM, repbapmit
«CeNnbCKOXO3ANCTBEHHbIE PACTEHUAY.

JNlabopaTopHble 1 NpaKTUYeckne paboTbi:

3KcKypersa «OCHOBHbIE METOAbI U AOCTUKEHUA CENEKLMMN PACTEHUI U HKUBOTHbIX (HA CENEKLMOHHYIO CTaHLMIO,
niaemeHHyto ¢epmy, COPTOUCNbITATENbHbLIN Y4aCTOK, B TENNYHOE X03ANCTBO, N1abopaTopuio arpoyHUBepcuTeTa
WAN Hay4YHOTO LeHTpa)».

11 KNACC

Tema 1. dBon0UMOHHAA 6uonorua.

MpeanocblIKM BO3HUKHOBEHMWA 3BO/IIOLMOHHON TEOPUN. DBOIOLLMOHHASA TEOPUS N €€ MecTo B B1oormu.
BAvAHMeE 3BONOLMOHHOMN TEOPUM Ha Pa3BUTUE BUONOTUM N APYTUX HAYK.



CBMAeTeNbCTBa 3BONOLUN. [aNleoHTOI0TMYECKMe: NOCNeA0BaTe/IbHOCTb NOSAB/IEHNA BUAOB B
NasieoHTO/IOrMYECKOM NeTonmcK, nepexoaHble dopmbl. Buoreorpadpuyeckme: cxoactso u pasnmume dayH n daop
MaTepMKOB U OCTPOBOB.

3M6pmonormqecme: cXoacTtBa U pasnnyuAa 3M6pVIOHOB Pa3HbIX BUOOB MNO3BOHO4YHDbIX. CpaBHMTeanO-
dHAaTOMUYECKUE: TOMOJI0OTUYHbIE, aHAa/I0TN4YHblIE, PyAUMEHTAPHbIE OPraHbl, aTaBU3Mbl. MOI’IEKyﬂﬂpHO-
bnoxmmmnyeckme: CXoACTBO MeXaHNU3MOB HacneaACTBEHHOCTU M OCHOBHbIX MeTabosIMyecKmx I'IyTeVI Yy BCexX
OpraHn3mos.

3BoJIlOUMOHHan Teopua Y. [JapsuHa. MpeanocbiIKM BO3HUKHOBEHMA AapBUHU3MA. [BUNKYLLME CUAbI 3BONOLUN
BMA0B Nno JapBuHy (M36bITOUHOE Pa3MHOXEHWNE NPU OrPaHMYEHHOCTU PecypcoB, HeonpeaenéHHasn
M3MeHUYMBOCTb, bopbba 3a cyllecTBOBaHWE, eCTECTBEHHbIN 0T6OP).

CuHTeTUYecKan Teopusa asostoumm (CTI) U eé 0CHOBHbIE NOJIOXKEHWS.
MuKpoasoatouma. NMonynauma Kak eanHuLA BUAA M 3BOAKOLMMN.

Osvkyuime cunol (pakTopbl) 3BoAOLUK BUAOB B Npupoae. MyTaunoHHbIN Npouecc U KoMBUHaTUBHan
M3MEHUYMBOCTb. MNonynsLMOHHbIE BOSHbI U Apend reHoB. M3onauma u murpaums.

EcTecTBeHHbIM 0T6OP — HanpasaAoWM GakTop aBooLmMK. Popmbl ecTecTBEHHOTO 0T6opa.

Mprcnocob1eHHOCTb OPraHM3MOB KaK pe3yibTaT 3BotoLmu. Mpumepsl npucnocobaeHmii y opraHn3moB.
Apomopdo3sbl M nanoaganTaLmu.

Bua v BngoobpasosaHue. Kputepun suaa. OcHoBHble popmbl BUA006pa3oBaHUs: reorpadpmyeckoe,
9KOJIOrMYecKoe.

Makpossotouma. dopmbl 3B0AIOLUMK: DUAETUYECKAA, AUBEPTrEHTHAA, KOHBEPreHTHas, napanie/bHas.
HeobpatumocTb 3B0IIOLNN.

MponcxoxaeHne oT Hecrneunannm3npoBaHHbIX Npeakos. Mporpeccmpytolan cneupanmsauma. AgantTmsHas
paguaums.

JemoHcTpauum:

MNoptpetbl: K. NInHHen, K. b. Nlamapk, Y. [apsuH, B. O. Kosanesckuin, K. M. Bap, 3. l'ekkenb, . Mionnep, A. H.
Cesepuos.

Tabnuubl 1 cxembl: «Pa3BUTME OPraHMYecKoro Mmpa Ha 3emne», «3apoabllLm MO3BOHOUYHbIX }KUBOTHbIXY,
«ApxeonTepuKe», «®opmbl 60pbObI 3a cylecTBOBaHUEY, ECTeCTBEHHbIN 0TOOP», « MHOroobpasune coptos
pacteHunin», «MHoroobpasue Nopos HKMBOTHbIX», «[lonynaunn», « MyTaLMOHHAA N3MEHUYMUBOCTbY,
«Apomopdosbi», «Manoagantaunmn», «O6LWan aereHepauma», «ABMKyLLMe CUbl 3BOAOLMNY, «KapTa-cxema
MapLupyTa nyTewectsma Y. [lapsuHa», «bopbba 3a cywectsoBaHue», «MprucnocobeHHOCTb OPraHU3MOBY,
«leorpaduryeckoe BUAo00b6pasoBaHMeE», «IKONOTMUYECKOE BUAOOOpa3oBaHuE Y.

Ob6opynoBaHMe: KONNEKLNUA HACEKOMbIX C Pa3/IMYHbIMKU TUMAMMU OKPACKKU, HABOP NJIOAOB M CEMSH, KOANEKLMSA
«MprMepbl 3aLWUTHLIX MPUCIOCOBAEHUI Y HUBOTHLIX», MoAe/b « OCHOBHbIE HanpaBs/ieHNA 3BONOLNNY,
06bEMHan mogens «CTpoeHMe rosIoBHOrO0 MO3ra MO3BOHOUYHbIXY.

Buoreorpaduueckan Kapta mupa, Koanekuma « Popmbl COXPaHHOCTU MCKOMAEMbIX }KMBOTHbIX U PacCTEHUIN»,
MoZesb annavkauma «MepeKkpEecT XpOMOCOM», BNaXKHble NpenapaTtbl «PasBuTne Hacekomoro», «Passutue
NArYWKM», MUKponpenapat «Apo3oduna» (Hopma, myTaumm Gopmbl KpblIbeB M OKPACKK Tena).



NabopartopHble U NpaKTUyeckue paborbl:

NabopaTopHan pabota Ne 1. «CpaBHeHWe BUA0B N0 MOPGONOTMYECKOMY KPUTEPUIO».

JNabopaTopHan pabota Ne 2. «OnucaHMe NpUcnocobAeHHOCTN OpraHM3ma 1 €€ OTHOCUTE/IbHOTO XapaKTepar.
Tema 2. Bo3HUKHOBEHME U pa3BUTUE KU3HU HA 3emne.

JoHay4yHble NpeAcTaBAEHMA O 3aPOKAEHUN }KU3HWU. HayuHble rMnoTesbl BOSHUKHOBEHMA }KU3HWU Ha 3emie:
abuoreHes 1 naHcnepmua. XmMmmuyeckan 3Bositouma. ABMOreHHbIN CUHTE3 OpraHMYEecKMX BewwecTs U3
HeopraHMYeckux. JKCNepMMeHTaibHOe NOATBEPKAEHME XMMNYECKOM 3BOOUMK. HayanbHble 3Tanbl
buonornyeckoit apontounn. N’mnotesa PHK-mmpa. PopmmpoBaHne membpaHHbIX CTPYKTYP Y BOSHUKHOBEHUE
NPOTOK/AETKU. [TepBble KNETKN U UX 3BontoLmMA. POPMUPOBAHMUE OCHOBHbIX FPYMM XXUBbIX OPraHNU3MOB.

PasBuTME }KM3HM Ha 3emsie Mo 3pam M nepuogam. Katapxeit. ApxelicKasa U NpoTepo3oiickas apbl. [aneo3olickas
apa v eé nepuobl: KEMBPUNCKUIA, OPAOBUKCKUIN, CUNYPUNCKUIA, AEBOHCKUIA, KAMEHHOYIOJIbHbIN, NEPMCKUNA.

Me3o30liicKas 3pa U eé nepmoabl: TPMACOBbLIN, LOPCKUA, MENOBO.
KaiHo30MCKas apa u eé nepuoabl: NafieoreHoBbIM, HEOreHOBbIN, aHTPOMOreHOBbIN.

XapaKTepuCTUKa KAMmaTa U reosiormyeckmx npoueccos. OCHOBHbIE 3Tanbl 3BO/IOLUMN PACTUTENBHOIO U
¥KMBOTHOTO MMpa. Apomopd0o3bl y PAaCTEHUI U KUBOTHbIX. [oABNEHME, PAacLBET U BbIMUPAHME TPYNM }KUBbIX
OpraHn3mos.

Cuctema opraHMYecKoro Mmnpa Kak oTpaxkeHue 3sooumm. OCHOBHblE CUCTEMATUYECKME rPYMnbl OPraHM3MOB.

3BoAOUMA YesioBeKa. AHTPOMONOMMA Kak HayKa. PasButue npeactaBneHmii 0 NPOMCXOXKAEHUN YeNoBeKa.
MeToabl U3ydeHus aHTponoreHesa. CXxoAcTBa U Pa3AnymUA YeNoBeKa U XUBOTHbIX. CUCTeMaTMUecKoe NONOMKeHNe
yesioBeKa.

Ovxywme cunbl (pakTopsbl) aHTponoreHesa. HacneacTBeHHas M3MEHUYMBOCTb M eCTeCTBEHHbIN 0THOp.
O6uecTBEeHHbIN 06pa3s *KMU3HW, U3rOTOBAEHUE OPYAUIA TPYAA, MblLWAEHNE, Peyb.

OCHOBHble CTaAMW W BETBW 3BOJIIOLLMM YEOBEKA: aBCTPANIONUTEKK, YenoBek ymesbili, Yes0BeK NPAMOX0AALLNNA,
Yenosek HeaHAEpPTaNbCKMI, YenoBeK pasymHbiii. HaxogKM MCKONaeMblX OCTaTKOB, BPEMSA CYLLECTBOBAHMA,
obnacTb pacnpocTpaHeHusa, 06bEM roIOBHOIrO MO3ra, 06pas K13HU, opyama.

Yenoseveckmne pacbl. OCHOBHble 60/blUKE packl: eBponeouaHan (eBpasmniickan), Herpo-ascTpasonaHas
(skBaTOpPManbHas), MOHrosioMaHas (a3naTcko-aMepuKaHcKas). YepTbl NpucnocobaeHHOCT NpeacTaBuTenei
YesI0BEYECKUX Pac K YCI0BUAM CYLLECTBOBaHNA. EANHCTBO YenoBeyeckux pac. Kputuka pacnsma.

AemoHcTpauum:
MopTpeTbl: ®. Pegu, /1. Nactep, A. . OnapuH, C. Munnep, I. lOpn, Y. apsuH.

Tabanupl 1 cxembl: «BosHUKHoBeHMe CONTHEYHOMN cucTeMbl», «Pa3BuUTUE OpraHUMYecKoro Mmnpa», «PactutenbHas
KNeTKa», « KUBOTHasA KneTka», «MpoKapuoTMyeckan Knetka», «CoBpeMeHHas cMcTema OpraHMYeckoro mupa,
«CpaBHEHWE aHAaTOMUYECKMX YEPT CTPOEHMSA YeloBEKa U YeoBeKoobpasHbix 06e3bAH», «OCHOBHbIE MecTa
NasieOHTO/IOrMYECKMX HAaX0A0K NPEeAKOB COBPEMEHHOIO YenoBeka», «[lpesHelwme nogun», «ApesHue noam»,
«MepBble COBPEMEHHbIE N0AN», «HenoBeyeckne pachi».

Ob6opyposaHue: Mynsxu «MporcxoxKaeHe YesoBeKa» (610CTbl aBCTPAZIONUTEKa, MUTEKAHTPONa,
HeaHAepTabLa, KPOMaHbOHLA), CIEMKM UK N300paXKEHNA KaMeHHbIX OpyANii NepBO6bLITHOTrO YesI0BEKA



(kamHKu-yonnepsl, pybuna, ckpebna), reoxpoHoorMyeckasn Tabaunua, Konnekums «Popmbl COXpaHHOCTU
NCKOMaeMbIX }KMBOTHbIX U PacTeHUM».

JNabopartopHblie U npaKTUYecKue paborbi:

MpakTnyeckana pabota Ne 1. «M3yyeHMe NCKONaembiX OCTAaTKOB PACTEHMIN N 3 KUBOTHbIX B KOJIIEKLIUAXY.
DKCKypCUsA «IBONIOLMA OPraHMYECKoro Mupa Ha 3emne» (B ecTeCTBEHHO-Hay4YHbI UKW KpaeBeaYeckuii myseit).
Tema 3. OpraHM3ambl U OKpyKatowana cpega.

DKO/I0TMA KaK HayKa. 3aJaun 1 pasgesbl 3Konorum. MeToabl 3KOI0TMYECKUX NCCNeaoBaHUA. DKONOrMYecKoe
MMPOBO33peHME COBPEMEHHOIO Yei0BeKa.

Cpe,ﬂ,bl obuTaHuA OpraHn3mos: Bo4HaA, Ha3eMHO-BO34yLWHaA, Nno4YBeHHaA, BHYTPUOPraHM3IMeHHaA.

JKonormyeckne dpaktopsbl. KnaccudurKauma skonormyeckmnx GpakTopos: abruoTmyeckmne, bUoTMyeckme u
aHTponoreHHsblie. JeicTBrne 3KoN0rMYecknx GakTopoB Ha OpPraHM3mMbl.

ABuoTmyecKkme GaKkTopbl: CBET, TEMNepaTypa, BAaxHocTb. PoTonepnoaunsm. MNpucnocobaeHma opraHM3amos K
aenctenio abnotnyeckux pakTopos. buonornueckne putmol.

BuoTtnyeckme dpaktopol. Buabl 6UOTUYECKMX B3aUMOLENCTBUIA: KOHKYPEHUMSA, XULLHNUYECTBO, CMMBMO3 1 ero
dopmbl. MapasunTmam, Koonepauua, MyTyasansm, KOMMEHCANM3M (KBAPTUPAHCTBO, HaxebHMYeCTBO).
AMeHCann3m, HeTpanns3m. 3HayeHne BUOTUYECKMX B3aUMOAENCTBUI AN CYLLECTBOBAHUA OPraHU3MOB B
NPUPOAHbIX COObLLIECTBAX.

DKOI0rMyecKkme xapaktepuctnku nonynaumm. OCHOBHbIE NOKa3aTenn NONyAALMN: YUCAEHHOCTb, NIOTHOCTD,
POXOaemMoCTb, CMEePTHOCTb, MPUPOCT, MUTrpauma. JuHammnKa YNCNEHHOCTU MONYAALUN K eé perynauua.

AemoHcTpauum:
Moptpetbi: A. Tymbonbar, K. ®. Pynbe, 3. Fekkens.

Tabanubl 1 cxembl: KapTa «MpuUpoaHbie 30HbI 3emnmn», «Cpeabl 06UTaHNA OpraHnM3moB», «PoToneprmoamnsmy,
«Monynaunmn», «3aKOHOMEPHOCTM POCTA YUCTEHHOCTM NONYAALUN UHDY30pUN-TYdenbKkn», «MulLeBble Lenuy.

NabopaTopHblie M NnpaKkTUYecKue paboTbl:

NabopaTtopHas paboTa Ne 3. «Mopdonornyeckme ocobeHHOCTU pacTeHU U3 PasHbIX MECT 0bUTaHMAY.
NabopaTtopHas paboTta N2 4. «BansHue cBeTa Ha PoCT U pPa3BUTUE YEPEHKOB KOeyCca».

MpaKTnyeckas paboTta N2 2. «MoAcYET NNOTHOCTU NONYASALUA PA3HbIX BUAOB PAaCTEHUI».

Tema 4. CoobuyecTBa U 3KoNornyeckne CUCTembl.

CoobLecTBO OpraHM3mMoB — 6uoLeHo3. CTpyKTypbl b1MoLEeH03a: BUAOBaAs, MPOCTPAHCTBEHHAsA, TpoduyecKan
(nnwesas). Buabl-gomuHaHTbl. CBA3M B bUOLEHO3e.

JKonormyeckme cuctemol (akocucTembl). NMoHATHE 06 sKoCcKUCcTeMe M BroreoLeHose. DYHKLMOHA/IbHbIE
KOMMOHEHTbI 3KOCUCTEMbI: NPOAYLLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyroBopoT BeLecTs U NOTOK SHepruu B
aKocucTeme. Tpopuueckme (NuiLesblie) ypoBHM 3KoCUCTEMDI. MuLieBble Lenu 1 cetu. OCHOBHbIe NOKasaTeNu
aKoCUCTEMbI: BUoMacca, NPoAyKUMA. IKONOTMYECKUE NUPaMUAbI: MPOAYKLMU, YUCTEHHOCTH, BUomMacchl.
CBOICTBa 3KOCUCTEM: YCTOMYMBOCTb, CaMoperynaums, passutme. Cykueccms.



anpOAHbIE 9KOCUCTEMBI. DKOCUCTEMDI 03ép n pek. dKocmucTema XBOMHOro Unu LUNPOKOTNCTBEHHOTO Neca.

AHTpOMOreHHble 3KoCcUCTEMbI. ArpoakocucTeMbl. YpboaKkocucTeMbl. Bruonormyeckoe 1 xo3sncTBEHHOE 3HaUYeHne
arposkocucTem 1 ypboaKkocuctem.

BuopasHoobpasme Kak paKkTop ycToMunBoCTM 3Kocnctem. CoxpaHeHne 6MONOrMYecKoro pasHoobpasma Ha
3emne.

YueHue B. U. BepHaackoro o buocdepe. NpaHMLbI, COCTaB U CTPYKTYpa Buocdepsbl. -MBoOE BELLECTBO U €ro
byHKUMn. OcobeHHocTN Brocohepbl Kak r1obanbHOM sKocucTeMbl. IMHaMUYecKkoe paBHoBecue U 0bpaTHas
cBA3b B HMocoepe.

KpyroBopoTbl BEWECTB U 6UOreoXnmmnyeckme LMKbl 31emMeHToB (yrnepoaa, a3oTa). 30HanbHOCTb 6uocdepsbl.
OcHOBHble 6MOMbI CyLLIN.

YenoseuecTBo B buocdepe 3emnn. AHTponoreHHble usmeHeHus B buocoepe. FnobanbHble IKoNornyeckne
npob6nemsi.

CocyulecTBoBaHMe Npupoabl U Yenoseyectsa. CoxpaHeHNe 6Mopa3sHOOBpPa3nA Kak OCHOBA YCTOMYMBOCTU
6unocdepsbl. OCHOBA pPaLMOHANLHOIO YNPaBAEHMA MPUPOAHBIMKU PECYPCaMM N UX UCMONb30BaHUe. [JoCTUXEHMA
61oNorMmn 1 oxpaHa NPUpPoapbI.

AemoHcTpauuum:
MopTpeTbl: A. K. TeHcau, B. H. Cykaués, B. U. BepHaackui.

Tabaumubl 1 cxemol: «Muwesble Lenu», «bBUOLEHO3: COCTaB U CTPYKTYypa», «MpupogHble coobuecta», «Lenu
nUTaHMA», «IKoornYeckaa nupammuga», «bruocdepa 1 yenoBeK», « IKOCMCTEMA LLMPOKOJNCTBEHHOTO flecar,
«IKoCMCTEMA XBOMHOTIO fieca», «broLeHo3 Bogoéma», «ArpoueHosy, «lNpumepHble aHTPOMNoreHHble
BO3JENCTBMA Ha NpUpoay», «BarkHelwne NCTOYHMKN 3arps3HEeHMA BO3AyXa U TPYHTOBbIX BoA», «lMoyBa —
BayKHeMLWan coctasaatowan buocdepbl», «PakTOpbI Aerpagaunmn nous», «MapHMKoBbI apdekT», «PakTopbI
PaaMoaKTUBHOIO 3arpAsHeHmna buocdepbl», «ObLWaa cTpyKTypa buocdepbl», «PacnpocTpaHeHUE }KU3HU B
buocdepe», «O30HOBbLIN 3KpaH brocdepbl», «KpyroBopoT yrnepoaa B 6uocdepe», «KpyroBopoT a3oTa B
npupoae».

Ob6opynoBaHue: moaenb-annaMkauma « TunMyHble 6UoLLeHO3bI», repbapnin «PacTuTesbHble cOObLLEeCcTBaY,
KonneKkumm «buoueHo3», «Bpeantenn BaxHeNLWNX CeNbCKOXO3ANCTBEHHbIX KYNbTYp», repbapum u Konnekumm
PacTeHUIM N XKUBOTHbIX, MPUHAANENKALLME K PA3HBIM SKONOMMUYECKUM rpynnam ogHoro Buaa, KpacHas KHura
Poccuintckoin Pepepaumm, M306pakeHns oxpaHAEMbIX BULOB PACTEHUN U KUBOTHbIX.

NAAHUPYEMBbBIE PE3Y/IbTATbl OCBOEHUA NMPOTPAMMBbI NO ENOJ/TOTM HA BASOBOM YPOBHE CPEAHEIO
OBLLEIO OGPA3SOBAHUA

CornacHo ®IOC COO, yctaHaBaMBatoTcs TpeboBaHMA K pe3yabTaTaM OCBOEHUA 06yYatoWwmMmMMCa Nporpamm
cpeaHero obuwero 06pasoBaHMA: IMYHOCTHLIM, METANPEAMETHbIM U NPEAMETHbIM.

JIMYHOCTHDIE PE3Y/IbTATbI



B CTPYKTYpe IMYHOCTHbIX pPe3y/1bTaToB OCBOEHUA NpegMmeTa «buonorna» BbiaeneHbl cieayowme
COCTaBAAOLME: OCO3HAHNE 06YYAIOLMMMCA POCCUMCKON FPaXKAaHCKOW MAEHTUYHOCTU — FOTOBHOCTU K
CaMOpPa3BUTUIO, CAMOCTOATE/ILHOCTU M CAMOOMNPEAENEHMIO, HA/IMUME MOTUBALMK K 0By4YeHUto Bronoruu,
ueneHanpaB/ieHHOe Pa3BUTHUE BHYTPEHHUX yOeRAeHUI IMYHOCTM Ha OCHOBE K/THOUYEBbIX LLEHHOCTEN U
NCTOPUYECKUX TPaaMLMIA Pa3BUTUA BMOIOMMYECKOro 3HaHMSA, FOTOBHOCTb M CMOCOBHOCTL 06yYaroLmxca
PYKOBOACTBOBATLCA B CBOEMN AEATENIbHOCTM LLEHHOCTHO-CMbIC/IOBBIMM YCTaHOBKaMM, NPUCYLLMMK CUCTEME
61onorMyeckoro o6pasoBaHmnA, HaaNUYMe 3KOIOTMYECKOTO NPABOCO3HAHMSA, CNOCOBHOCTM CTaBUTb Lie/Iu U
CTPOUTb KM3HEHHbIE MAaHbI.

JInYHOCTHbIE pe3ynbTaTbl OCBOEHUA NpeaMmeTa «bruonorma» AoCcTUraloTca B 4AMHCTBE y4eOHOM 1
BOCNUTaTE/IbHOM AeATeNbHOCTU B COOTBETCTBMMU C TPAAULMOHHBIMU POCCUACKUMM COLLUOKYIbTYPHbBIMMU,
NUCTOPUYECKMMU U AYXOBHO-HPABCTBEHHbIMU LLEHHOCTAMMW, NPUHATLIMK B 06LLLeCTBE NPaBMAaMN U HOPMaMU
noBefieHMA 1 CNOCOBCTBYIOT NPOLLECCaM CaAMOMNO3HAHNA, CAMOBOCMMTAaHMA N CAaMOPa3BUTUA, Pa3BUTUA
BHYTPEHHEeMN No3nLMM TNYHOCTU, NAaTPUOTU3IMA, YBAXKEHMA K 3aKOHY U NPpaBoNopAaKY, YeN0BeKy Tpyaa U
CTapliemy NOKOIeHWNIO, B3aMMHOTO0 YBaXKeHWs, 6eperKHOro OTHOLLEHUA K KY/IbTYPHOMY Hacaeamto U Tpaanuumnsam
MHOTOHaLMOHabHOro Hapoada Poccminckon Pegepaumnm, NpUPoOAE M OKpYKatoLen cpeae.

JInuHOCTHbIE pe3ynbTaThl 0OCBOEHMA y4ebHOro npeameTa «b1oAOTUA» A0/KHbI OTPaXKaTb FOTOBHOCTb U
CNoCcoBHOCTb 06yYatoLMXCA PYKOBOACTBOBATLCA CHOPMMPOBAHHOM BHYTPEHHEW NO3MLMEN TNYHOCTM, CUCTEMOW
LEHHOCTHbIX OPUEHTALNIA, MO3UTUBHbIX BHYTPEHHMX YBEKAeHWNIM, COOTBETCTBYOLWMNX TPAAULMOHHBIM LLEHHOCTAM
poccuickoro obLecTsa, pacluMpeHme XM3HEHHOro OnbiTa M OMbiTa AeATE/IbHOCTM B MpoL,Eecce peannsaumm
OCHOBHbIX HanpaB/AEHUIH BOCNUTATENbHOWN AEATENbHOCTU, B TOM YMC/IE B YACTH:

1) rpa)kgaHCKOro BOCNUTaHUA:

chOPMUPOBAHHOCTb rPaKAaHCKOM No3nLMKM 06y4YaloLLLEeroca Kak akTUBHOMO M OTBETCTBEHHOIO Y/eHa
poccuinckoro obLecTsa;

0CO3HaHMe CBOUX KOHCTUTYLIMOHHbIX MpaB 1 06A3aHHOCTEN, YBaXKEHME 3aKOHa U NPaBOMNOPAKa;

rOTOBHOCTb K COBMECTHOM TBOPYECKOMN AeATEIbHOCTU NPU CO34aHNN YYEBHbIX NPOEKTOB, PeLleHNN YYEBHbIX 1
no3HaBaTe/bHbIX 33434, BbINOSIHEHUU BUONOTMUYECKMX IKCMEPUMEHTOB;

CNocobHOCTb oNpeaensiTb COBCTBEHHYIO NO3ULMIO MO OTHOLIEHWUIO K ABIEHUSAM COBPEMEHHOM KU3HU U
06bACHATDL €eé;

YMeHune y4nTbiBaTb B CBOUX AEVICTBMHX HEO6XOAMMOCTb KOHCTPYKTUBHOIO B3aMMO,EI,el‘;1CTBMFI !'IIOLI,EVI C pa3HbiMmun
yﬁe)KLI'eHVIFIMVI, KYNbTYPHbIMU LLEHHOCTAMU U COLUNATIbHBbIM NONIOXKEHUEM;

FOTOBHOCTb K COTPYyAHMYECTBY B npoL,ecce COBMECTHOIO BbINO/IHEHUA y'-iE6HbIX, NO3HaBaTe/IbHbIX U
nccnenoBaTeNlbCkUX 3adad, yBaXKMTe/ibHONro OTHOWEHNA K MHEHUIO ONMOHEHTOB NpU OGCy)Kp,eHVIVI CNOPHDbIX
Bonpocos 6umonormyeckoro cogepxaHua,

FOTOBHOCTb K 'YMaHUTapPHOM 1 BOJIOHTEPCKOM AeATENbHOCTH;
2) NaTpMOTUUECKOro BOCMUTAHUA:

CHOPMMPOBAHHOCTb POCCUINCKOM rparKAaHCKOM MAEHTUYHOCTU, NAaTPUOTU3MA, YBAYKEHWNA K CBOEMY HapOoAY,
YyBCTBA OTBETCTBEHHOCTU Nepes, POAUHOW, ropAoCTy 3a CBOW Kpad, CBOHO POAMHY, CBOWM fA3bIK U KYNbTYpY,
NPOLLUAOE M HACTOALLEE MHOTOHALUMOHANbHOTO Hapoaa Poccuuy;

LLeHHOCTHOE OTHOLWEeHWE K NPMPOAHOMY Hacaeanto U MaMATHUKaAM NpUpoabl, 4OCTMXEHUAM Poccmm B Hayke,
UCKYCCTBE, CNopTe, TEXHONOTUAX, TPYAE,



CNoCcobHOCTb OLUEeHUBATb BK1a4 pOCCMVICKMX y‘-IéHbIX B CTaHOBJ/1IEHNE U pa3BUTUE 6VIOI]0FMM, NOHUMaAHUA
3HayeHns 6MoNorMmM B NO3HAHUM 3aKOHOB npupoabl, B XXU3HN 4YenoBeKa U coBpemMeHHOro O6LLI,ECTBa;

naeinHan ybexaeHHOCTb, TOTOBHOCTb K C/Y>KeHUI0 1 3awwmte OTevecTsa, OTBETCTBEHHOCTb 3a ero cyabby;
3) AYXOBHO-HPaBCTBEHHOTrO BOCNUTAHUA:

OCO3HaHWe AYXOBHbIX LLeHHOCTeM POCCMMNCKOro Hapoaa;

c$hOpPMMPOBAHHOCTb HPABCTBEHHOMO CO3HAHUSA, STUYECKOro NOBeAeHUS;

CNOCOBHOCTb OUueHnBaTb CUTYaLUIO U NPUHUMATb OCO3HaHHbIe pelleHnA, OPUEHTUPYACb Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMbI U LEHHOCTU;

OCO3HaHWMe MYHOTIOo BK/1aaa B NMNOCTpPOEHNE YCTOﬁHMBOFO 6yp,yu.|,ero;

OTBETCTBEHHOE OTHOWEHWE K CBOUM poaUTENAM, CO340aHNIO CEMbUN HAa OCHOBE OCO3HAHHOIO NPUHATUA
LLeHHOCTEVI cemMeliHOM }KM3HU B COOTBETCTBUM C TPpagunumnaAMmn Hapogos Poccnu;

4) 3CTeTn4YeCKoro BoCnNnUTaHumA:

3CTEeTMYECKOE OTHOLLIEHUE K MUPY, BKAOYAsA 3CTETUKY BbiTa, Hay4HOrO M TEXHNYECKOro TBOPYeCTBa, CnopTa,
TpyAa, 06LEeCTBEHHbIX OTHOLIEHUI;

NMOHMMaHWE SMOLMOHAIbHOIO BO3A4ENCTBUA UBOI NPUPOAbI U € LEHHOCTH;

FOTOBHOCTb K CAMOBBIPaXKEHMIO B Pa3HbIX BMAaX MCKYCCTBA, CTPEM/IEHUE MPOAB/IATL KauecTBa TBOPUYECKOW
JIMYHOCTK;

5) ¢pu3mnyeckoro BocnutaHusa, GopMUPOBAHUA KYNbTyPbl 340POBbA U 3MOLMOHAIbHOro 6a1arononyuus:

NOHMMaHWE M peanusauns 3gopoBoro 1 besonacHoro obpasa *KM3HM (340poBOE NUTaHME, cobogeHne
TUTMEHUYECKUX NPaBMUA U HOPM, COaNaHCUPOBAHHbIN PEXUM 3aHATUI U OTAbIXa, peryaapHasa ¢usmndeckasn
aKTUMBHOCTb), 6epe’KHOro, OTBETCTBEHHOIO M KOMMETEHTHOIO OTHOLWEHMA K cOBCTBEHHOMY PpU3NYECKOMY U
NCUXUYECKOMY 34,0POBbIO;

NOHMMaHWE LEHHOCTUN NPaBUA MHAMBUAYANbHOIO M KONNEKTUBHOrO 6e30NacHOro NoBeAeHUA B CUTyaumaXx,
YrpOXatoLwmx 340P0BbIO U KU3HU NH04eN;

OCO3HaHUWe NoCAeACTBUN U HEMPUATUA BPedHbIX NPUBbIYEK (YNOTpebaeHUsA aNKkorons, HapKOTUKOB, KYPeHUS);
6) TpyaoBsoro BocnutaHua:
rOTOBHOCTb K TPYAY, OCO3HaHWe LEeHHOCTU MacTepcTsa, Tpyaotobue;

FOTOBHOCTb K aKTUBHOM AEeATE/IbHOCTU TEXHOI0TMYECKOW M CoLManibHOW HanpasBaeHHOCTH, CNOCOBHOCTb
MHULMNPOBATL, NJAaHNPOBATb U CAMOCTOATE/IbHO BbIMO/IHATL TaKyHO AEATE/IbHOCTb;

WHTEpeC K pasnyHbiM chepam npodeccMoHabHOM AeATENBHOCTU, yMEHWE COBepLIaTb OCO3HaHHbIN BbIbOp
6yayLiein npodeccmm 1 peanns3oBbiBaTb COBCTBEHHbIE }KU3HEHHbIE NaHbI;

rOTOBHOCTb M CMOCOOHOCTDL K O6paBOBaHMIO n caM006paaoBaHmo Ha NpPOoTAXEeHUU BCEW }KU3HY;

7) 9KO/10rn4ecKoro socnnutTaHuA:



3KONOTNYECKN LleNecoobpasHoe OTHOLLEHUE K NPUPOAE KaK UCTOYHUKY XU3HKU Ha 3eme, OCHoBe eé
CyLLLeCTBOBaHMSA;

nosbllleHNe ypoBHA 3KO/I0rMYEeCcKom KYNbTypbl: an06peTeHme ONnbITa N1aHNPOBAHNA NOCTYNKOB N OLUEHKU UX
BO3MOXHbIX I'IOCI]E,CI,CTBVIIZ ana OprmaIOLLI,Eﬁ cpeapbl;

0CO3HaHWe rnobanbHOro XapaKTepa 3Ko/10rm4ecrkunx I'IpO6I'IEM n FIYTeﬁ UX peweHuna;

CNocobHOCTb UCNOb30BaTb NpUobpeTaemMble NPU U3yYeHUM BUONOTUM 3HAHUA U YMEHUA NPU peLleHnn
npobsem, cBA3aHHbIX C PaUMOoHaNbHbIM NPUPOAONO/b30BaHNEM (cobaloaeHMe NpaBUA NOBeAeHUA B NPUPOAE,
HanpaB/IeHHbIX HAa COXPaHEeHWe PaBHOBECUA B IKOCUCTEMAX, OXPaHy BUAOB, sKkocucTem, bruocdepbl);

aKTUBHOE HenpuAaTue AeNCTBUIA, MPUHOCALLMX Bpes OKPYyXKatLen NnpupoaHon cpeae, yMeHne NporHo3mposaTh
HebnaronpuATHbIE 3KONOTMYECKMe NoCNeACTBMA NpeanpUHUMaeMbIX 4eNCTBUI U NPeaoTBpaLLaTh UX;

Ha/Inume PasBUTOro 3KONOMMYECKOrO MbILIEHUA, IKONOTMYECKOM KyNbTYpbl, ONbiTa AeATE/IbHOCTU
3KOJIOrMYECKOoM HanpaB/ieHHOCTU, YMEHUS PYKOBOACTBOBATLCA MMM B MO3HABaTE/IbHON, KOMMYHUKATUBHOM U
COLMANbHOM NPAKTMKE, FOTOBHOCTU K Y4aCTUIO B MPAKTUYECKOM AeATe/IbHOCTU 3KOJI0MMYECKOoM Hanpas/eHHOCTH;

8) LEeHHOCTU HayYHOro NO3HaHUA:

cpOpPMMPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYHOLLETO COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKM U
06L,EeCTBEHHOW NPAKTUKM, OCHOBAHHOIO Ha AMaNore KyabTyp, CNOCOBCTBYIOLLErO OCO3HAHMIO CBOEro MecTa B
NOZIMKYNbTYPHOM MUPE,

COBEPLUEHCTBOBAHME A3bIKOBOWN N YMTATEIbCKOM KYNbTYPbl Kak CpeAcTBa B3aUMOAENCTBUA MEXAY I0AbMU U
NO3HaHNA MUNpPa;

NMoHUMaHue cneumdrKkn 6MoNOTMN KaKk HayKM, 0CO3HaHMA e€ poin B GOPMUPOBAHUM PALMOHAIbHOTO Hay4YHOro
MbILLINEHKNA, CO34aHNN LeNIOCTHOro NpeacTaBaeHnA 06 OKpYyKaloLLeM MUPE KaK 0 eAMHCTBE NPUPOAbl, YenoBeKa
1 06LecTBa, B MO3HaHUM NPUPOAHbIX 3aKOHOMEPHOCTEN M peLlleHMn npobaem coxpaHeHMsa NPUPOAHOro
paBHOBecuUs;

y6eXAEHHOCTb B 3HAUYMMOCTM BMONOTUN A1A COBPEMEHHOM LIMBUAN3ALMK: obecnedeHns HOBOro YPOoBHS
PasBUTMA MeAMUMHBI, CO34aHMe NePCNeKTUBHbIX BUOTEXHONOMMIA, CNOCOBHbIX pelaTb pecypcHble Npobaembl
pa3BUTUA YeNOBEYECTBa, MOUCKA NyTel BbIXOAa U3 FN06anbHbIX IKONOrMYecKMX Npobiem 1 obecneyeHus
nepexosa K yCToMYMBOMY Pa3BUTMIO, PaLMOHAAbHOMY UCMNOb30BaHMIO MPUPOLHBIX PECYPCOB U
GOPMMPOBAHUNIO HOBbIX CTAaHAAPTOB XKU3HU;

3aMHTEPECOBAHHOCTb B NOYYEHUM BUONOTMYECKMX 3HAHWUI B LLENSIX NOBbILWEHUA 06LLein KyaAbTypbl,
€CTeCTBEHHO-HAy4YHOM FPAaMOTHOCTM, KaK COCTaBHOM YacTu GYHKLUMOHANAbHOM rPamMoTHOCTM 0by4YatoLwmxcs,
dopmupyemoin npu nsyveHumn uonorum;

NOHNUMaHMEe CYLLHOCTU MeTOA0B NMO3HAaHUA, NCMOJ/Ib3yeMbIX B eCTeCTBEHHbIX HayKaXx, CNOCOBHOCTM MCNONb30BaTb
nosiy4yaemoble 3HaHUNA ONA aHA/IU3a U 06BbACHEHUSA ABNEHUN OKpYyXatuwero mmpa n nponcxogauinx s HEM
M3MEHeHMﬁ, ymeHune genatb 060CHOBaHHbIE 3aK/1l04EHNA HA OCHOBE HAY4HbIX d)aKTOB N MMEKLWNXCA OaHHbIX C
Lenbko nosiy4yeHnAa AOCTOBEPHbIX BbIBOAOB,;

CNOCOBHOCTb CAaMOCTOSTE/IbHO MCMO/1Ib30BaTb OMONOIMYECKME 3HAHUA Ana peweHunA npo6nem B peasibHbIX
XKNU3HEHHbIX CUTYaUUAX;

OCO3HaHMe UeHHOCTH Hay‘-IHOVI AeATENbHOCTU, TOTOBHOCTb OCYLLECTB/IATbL MPOEKTHYIO N NCCNen0BaTE/NbCKYHO
AeATeNbHOCTb UHAMBUAOYANNbHO U B Tpynne,;



roTOBHOCTb M CNOCOBHOCTH K HenpepbiBHOMY 06pasoBaHmo n CaMOO6pa3OBaHMPO, K aKTUBHOMY NOJY4EHUIO
HOBbIX 3HaHWI NO BMONOINM B COOTBETCTBMU C XKMU3HEHHBIMM I'IOTpe6HOCTﬂMVI.

METAMNPEAMETHbDIE PE3Y/IbTATDI

MeTanpegmeTHble pe3yabTaTbl OCBOEHUA y4ebHOro npegmeTta «bMOAOrMA» BKAKOYAIOT: 3HaYMMbIe A1
bopMMPOBAHMA MUPOBO33PEHUA 0OYHAOLMXCA MEKANCLUMNNMHAPHBIE (MEXNpeaMeTHble) 0bLLeHayYHble
MOHATUA, OTPAXKAOLLME LLe/IOCTHOCTb Hay4YHOM KapTUHbBI MUPA M cneunduKy MeToA0B NO3HAHMUA, UCMOJIb3YEMbIX
B €CTECTBEHHbIX HayKax (BeL,ecTBo, IHEPrus, aBneHne, NPoLLecc, CUCTEMA, Hay4YHbIN GaKT, MPUHLMM, TMNOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPWA, UCCeA0BaHUE, HAbAOAEHNE, U3MEPEHME, SKCNEPUMEHT U APYIUX),
YHMBEpPCa/bHble yYebHble AecTBUA (MO3HaBaTeIbHble, KOMMYHUKATUBHbIE, PErynaTMBHbIe), obecneumBatolme
dopmmpoBaHne GyHKLMOHANbHOM rPAMOTHOCTM U COLMANTBHOM KOMNETEHUMM 06yYatoWwmMXCca, CNOCOOHOCTb
06YYaloLLMXCA UCNOIb30BATb OCBOEHHbIE MEXAMCLMNINHAPHbIE, MUPOBO33PEHYECKME 3HAHUA U
YHUBEpPCa/bHble yYebHble AeACTBMA B MO3HABATENIbHOM U COLMANBHOM NPAKTUKE.

MeTanpeaMmeTHble pe3ynbTaTbl OCBOEHUA NMPOrpaMmmbl cpeaHero obuiero ob6pasoBaHma AOMKHbI OTPaXKaTb:
OBnageHue YHUBEPCa/IbHbIMM Y4E6HbIMM NO3HaBaTENbHbIMU A,eiCTBUAMM:

1) 6a3o0Bble fIorMuecKue aencTems:

CaMOoCTOATE/IbHO GOPMY/IMPOBATL M aKTya/In3MPoBaTh NPobiemy, pacCMaTpuBaTb €€ BCECTOPOHHE;

MCMNo/1b30BaTb NPW OCBOEHUM 3HAHWUI MPUEMBI IOTMYECKOTO MbiLIeHUA (aHaNn3a, CUHTe3a, CPaBHEHMA,
KnaccudpuKaumm, 06061LeHMA), packpbiBaTb CMbICA BMOIOTMUYECKNX MOHATUN (BbIAGNATL UX XapaKTepHble
NPW3HaKK, yCTaHaBAMBATb CBA3N C APYTMMU NOHATUAMM);

onpenenAaTtb uenn AeAaTenbHOCTU, 3a4aBaA NapamMeTpbl U KpUTepum UX OCTUXKEHNA, COOTHOCUTL PE3Y/IbTAaTbl
A4eATeNbHOCTU C NOCTaB/IEHHbIMU LLeNnamu,;

MCNo/b30BaTb 6MONOrMYECKME NOHATUA AN 06 bACHEHMA GAKTOB U ABNEHWUI KUBOW NPUPOAbI;

CTPOUTb NIOTUYECKME pacCyXaeHuA (MHAYKTUBHbIE, AeAYKTUBHbIE, MO aHaNO0MMK), BbIABAATb 3aKOHOMEPHOCTU U
NPOTMBOPEUUNA B PACCMATPUBAEMbIX ABNEHUAX, POPMYIMPOBATb BbIBOAbI U 3aKNHOHEHUS;

NPUMEHATb CXEMHO-MOZE/bHbIe CpeaCcTBa A/1A NPeACTaBNeHMA CYLECTBEHHbIX CBA3EW U OTHOLLEHWIA B
n3yyaembix BMONOrMUEecKnx 0OBEKTAX, @ TaKKe NPOTUBOPEUMI PA3HOTO POAA, BbIABNEHHbIX B Pa3/IMYHbIX
MHDOPMALMOHHbBIX UCTOYHUKAX;

pa3pabaTbiBaTb NaaH peleHns Npobaembl C Y4ETOM aHa/M3a MMEOLWMXCA MaTepPUabHbIX U HeMaTepUanbHbIX
pecypcos;

BHOCUTb KOPPEKTUBDLI B A4€ATE/IbHOCTb, OUEHNBATb COOTBETCTBME PE3Y/IbTATOB LLENAM, OUEHNBATb PUCKU
I'IOC!'Ie,CI,CTBMﬁ AeATeNbHOCTU,

KOOpPAUHNPOBATb U BbIMNOJIHATb pa60Ty B yC/N0OBUAX peasibHOro, BUpPTYyaZlbHOro n KOM6MHMpOBaHHOI'O
B3aMMO,D,el7JICTBMﬂ;

Pa3BnBaTb KPEATUBHOE MblILL/IEHUE NMPUN peLUEHUN U3HEHHDbIX r|p06neM.

2) 6a3o08Bble UccnepoBaTeNbCKue AencTeus:



BNnageTb HaBblKkamu y‘-IE6HO-MCCﬂeAOBaTeJ1bCKOﬁ n I'IpOGKTHOVI AeATENDbHOCTU, HaBblKaMM pa3pelleHnA
npo6neM, CNOCOBHOCTLIO M TOTOBHOCTbIO K CaMoCTOATE/IbHOMY NMOUCKY METOA0B pelieHNA NPakKTUu4eCKnxX 3agav,

NMPUMEHEHUIO PA3/ZINYHbIX METOA0B NO3HAHUA,

MCMNO/1b30BaTb Pa3/IMyHble BUAbI AEATENbHOCTM NO NOJAYYEHMIO HOBOFO 3HAHMWSA, ero MHTepnpeTaLmu,
npeob6pasoBaHUIO U NPUMEHEHMIO B y4eBHbIX CUTYyaLMAX, B TOM YMC/Ie NPU CO34aHMUM Y4EBHbIX U COLMaNbHBIX
NPOEKTOB;

dopMMpPOBaATb HaYUYHbI TUN MbILLAEHWUSA, BNAaAETb HAYy4HON TEPMUHONOTNEN, KNOUYEBbIMU MOHATUAMU U
MeToAaMu;

CTaBUTb U (I)OpMyﬂMpOBaTb COBCTBEHHblE 3a4a4vyn B o6pasoBaTean0171 AeATENDbHOCTU U MKU3HEHHDbIX CUTYaUUNAX;

BblAB/IATb NPUYNHHO-CNeACTBEHHbIE CBA3U U aKTYa/IM3NPOBATb 3a4a4y, BblABUTaTb rTMNOTE3Y eé peweHunA,
HaXo4nUTb aprymeHTbl ANA A0Ka3aTe/IbCTBa CBOUX yTBEp)KAEHVIl\/‘I, 3a4aBaTb NapaMeTpbl U KPpUTEPUN peLUEHUA,

dHaN3NpPOoBaTb NOJIy4eHHbIE B XO04€e pelleHnA 3a4a41 pe3ybTatbl, KOUTUYECKU OUEHNBATb UX AOCTOBEPHOCTDb,
NPOrH03npoBaTb U3aMeHeHNe B HOBbIX YCN1OBUAX;

[aBaTb OLEHKY HOBbIM CUTYyaLMAM, OLLEHMBaTb NPUOBPETEHHbLIN OMbIT;

OCYLLECTB/IATb Lie/IeHanpaB/ieHHbIM MOUCK NepeHoca cpeacTB U cnocobos AencTensa B NpodeccMoHasbHYIO
cpeay;

YMETb NePEHOCUTb 3HAHWMA B MO3HABATE/IbHYIO U MPAKTUYECKYIO obnactu KN3HEeOeATENIbHOCTH,
YMETb UHTETPUPOBATb 3HAHUA U3 PA3HbIX NPeaAMETHbIX O6I'|aCTel7I;

BblABUraTb HOBblE MAEeK, NpeasiaraTb OPUrMHabHble NOAXOAbl U PeLIeHUs, CTaBUTb NPo6ieMbl 1 3aa4u,
[OMyCKaloLMe afibTepHATUBHbIE PeLLeHuUs.

3) pa6ota c uHpopmauymeii:

OPUEHTMPOBATLCA B PA3/IMUYHbIX UCTOYHUKAX MHOPMaUUK (TeKcTe yd4ebHOro nocobus, Hay4yHO-NonyaapHoM
nuTepatype, 6UONOrMUYECKMX CIOBaAPAX U CNPaBOYHMKaX, KOMNbIOTEPHbIX 6a3ax gaHHbIX, B UHTepHeTe),
aHanAn3npoBaTb MHGOPMALMIO Pa3INYHbIX BUAOB M GOPM NPeaCcTaBNEHUA, KOUTUYECKU OLLEHNBATb eé
[0CTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

bopmynnpoBaTh 3aNpockl U NPUMEHATbL Pa3/INYHbIE MeToAbl NpU Noucke 1 otbope bruonornyeckom
nHdopmauum, HeobxoaMmol AN BbINOJIHEHMA y4ebHbIX 334a4;

npuobpeTaTb OMbIT UCMONb30BaHUA NHGOPMALMOHHO-KOMMYHMUKATUBHbIX TEXHO/IOMMIA, COBEPLUEHCTBOBATH
KY/NIbTYPY aKTUBHOIO MCMO/Ib30BaHNA PA3/IMUYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BbIGMpPaTh ONTUMAasbHYO popMy NpeacTaBaeHna 6uonormyeckoin MHGopmaumm (cxemsi,
rpadukn, gmarpammbl, TabauLbl, PUCYHKU N APYroe);

MCMO/1Ib30BaTb Hay4HbIl A3bIK B KAaYeCTBe CPeACTBa Npu paboTe ¢ buonoruyeckoln nHGopmaumei: NpUMeHaTb
XMMnyeckune, dUsnMyeckme 1 maTeMaTMyeckme 3Haku U CMMBOJbI, GopMy/bl, abbpeBnaTypy, HOMEHKAATYpY,
MCNo/b30BaTb M NPeobpa3oBbIBaTh 3HAKOBO-CMMBO/IMYECKME CPEACTBA HAarNA4HOCTY;

BNnageTb HaBblkamMu paCno3HaBaHNA U 3alLNTbI VIHd)OpMaLI,MM, MHd)OpMaLl,VIOHHOﬁ 6€30NacHOCTUN IMYHOCTM.

OBnapgeHue yYHusepca/ZibHbIMU KOMMYHUKATUBHbIMU AEECTBMHMM:



1) obweHue:

OCYLLEeCTBAATb KOMMYHUKaLMKN BO BCex chepax MM3HU, aKTUBHO y4acTBOBaTb B AMasnore Uau AUCKYCCUK No
cylecTsy obcykaaemol Tembl (yMeHWe 3a4aBaTb BONPOCHI, BbICKa3blBaTh CYXAEHUA OTHOCUTEIbHO
BbINOJIHEHUA Npeanaraemon 3a4auu, y4nMTbiBaTb MHTEPECHI M COFNacoBaHHOCTb NO3MLMUIA APYrUX YyH4aCTHUKOB
Aunanora unmn ANCKyccum);

pacnosHaBaTb HeBepbaibHble cpeacTBa OOLLEHUA, MOHMMATbL 3HAaYEHWE COLMAbHbIX 3HAKOB, NPeANOCbIIOK
BO3HUKHOBEHMA KOHGIMKTHBIX CUTYALMUI, YMETb CMArYaTb KOH(IMKTbI M BECTU NEPErOBOPbI;

B/IaZlETb PAa3/IMYHbIMKM cOCOBaMM 0OLLEHUA N B3aUMOAENCTBUA, MOHUMATb HaMEPEHUA APYIUX NHOAEN,
NPOABAATL YBAXKUTE/IbHOE OTHOLWIEHWE K cobeceiHUKY U B KOppPeKTHON popme bopmMynpoBaTb CBOU
BO3paXKeHus;

Pa3BEPHYTO M JIOFMYHO M31araTb CBOK TOUKY 3PEHMA C UCMOJIb30BAHMEM A3bIKOBbLIX CPEACTB.
2) coBMecTHanA AeATe/IbHOCTb:

NOHMMaTb W UCMNO/b30BaTb NPEUMYLLECTBA KOMAHAHOW U MHAMBKUAYANbHOW paboTbl NPU peLleHmm
6uonornyeckoi npobaembl, 060CHOBLIBATL HEOHXOAMMOCTb MPUMEHEHMA FPYNNOBbIX GOPM B3aMMOLENCTBUA
npwv pelweHnn yuebHoi 3adauu;

BbI6VIpaTb TEMATUKY U METOAbl COBMECTHbIX AEVICTBMﬁ C y‘-IéTOM O6LLI,MX NHTEpEeCcoB U BO3MOXHOCTEMN Kaxaoro
YN1eHa KONNEKTUBa,

NPUHUMATb Le/IM COBMECTHOM AeATeIbHOCTU, OPraHM30BbIBaTb U KOOPAUHUPOBATb AENCTBUA MO eé
OOCTUXEHWIO: COCTABAATbL NAaH AeNCTBUIN, pacnpeaenaTb POau C Y4ETOM MHEHWUIM YYaCTHUKOB, 0bCy»KaaTb
pe3ynbTaTbl COBMECTHOM paboThbi;

OL,eHMBATb KAYeCTBO CBOEIO BKAa4A M KaXKA0ro Y4aCTHMKA KOMaHAbl B 06LW M pe3ynbTaT no pa3paboTaHHbIM
KpUTepusam;

npegnaratb HOBble NPOEKTbI, OLLEHUBATb UAEN C MO3ULUM HOBU3HbI, OPUTMHANBHOCTM, NPAKTUYECKON
3HaYMMOCTU;

OCyLWLeCTBNATb NO3NUTUBHOE CTPaTerm4yeCckoe nosegeHme B Pas/iIMYHbIX CUTYaUUAX, MPOABNATbL TBOPYECTBO U
BOO6pa)KEHVIe, 6bITb MHUNUNATUBHbIM.

OBnageHue yHUBepCcaibHbIMU PEryNaTUBHbIMU AEeNCTBUAMM:
1) camoopraHusauma:

nUcnonb3oBaTb BUONOrMYECcKMe 3HaHUA AnAa BbiABNEHUA I'IpO6I'I€M N nx peweHna B XM3HEHHbIX U yHe6HbIX
CUTYyauuAax;

BbI6VIpaTb Ha OCHOBE BUONOTMYECKNX 3HAHWA Lenesble N CMbIC/10Bble YCTAaHOBKU B CBOUX ,El,ef/lICTBVIﬂX n
NOCTYNKax Nno OTHOWEHNIO K KMBOW npupoae, cBoemy 340p0Bbl0 U 340POBbIO OKPYXKaAKOLWNX;

CaMOCTOATENIbHO OCYLLECTB/IATb MO3HABATE/IbHYIO AEATE/IbHOCTb, BbIAB/IATb ﬂp06ﬂeMbI, CTaBuUTb U
(I)OpMyﬂMpOBaTb COb6CTBEHHbIE 3a4ayn B o6pa3OBaTean01‘/’1 AeATeENbHOCTU N XKN3HEHHbIX CUTYaUUNAX,

CaMOCTOATE/IbHO COCTaBAATb NAaH pelleHnsa NpobaemMbl ¢ YHETOM UMEIOLLMXCA PECYPCOB, COBCTBEHHbIX
BO3MOXHOCTEN M NpeanoYTeHni;

AaBaTb OLEHKY HOBbIM CUTYaUUAM;



pacwmpATb PamKuK y4ebHOro npegmMeTta Ha OCHOBE JIMYHbBIX NPenoYTeHUN;
AenaTb 0CO3HaHHbIV BbIGOP, apryMmeHTUPOBaTb ero, 6paTb OTBETCTBEHHOCTL 33 PELLEHWE;
OLLEHMBATb NPUOBPETEHHbIN OMbIT;

cnocobcTBOBaTb GOPMMUPOBAHUIO M MPOSABAEHMUIO LUIMPOKOM 3pYAMLMM B Pa3HbIX 061acTAX 3HAHMI, NOCTOAHHO
NoBbILWATb CBON 06pa3oBaTeNbHbIN U KY/NbTYyPHbIN YPOBEHb.

2) CaMOKOHTpPO/b:

AaBaTb OLUEeHKY HOBbIM CUTYaUUNAM, BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb, OLLeHNBATb COOTBETCTBUE
PE3yNbTaTOB UENAM;

B/1aAEeTb HaBblKaMM MO3HABATENbHON pedNEKCUMU KaK 0CO3HAHMA COBEPLLAEMbIX AEWCTBUIA U MbIC/IUTENbHbIX
NPOLLECCOB, UX PE3Y/bTAaTOB U OCHOBAHWIA, NCMO/b30BaTb NPUEMBI pedeKCUn ANa OLEHKN CUTyaL MK, Bbibopa
BEPHOTO peLleHus;

YMETb OLLEHNBATb PUCKN U CBOEBPEMEHHO NPUHUMATb PELLEHUS MO UX CHUMKEHUIO;
NPUHUMATb MOTUBbI M apryMeHTbI APYTUX NPU aHaNu3e pesynbTaToB AeATe/IbHOCTY;
3) npuHAaTue ceba u gpyrux:

NPUHUMaTbL ceba, NOHNMMan CBOWM He4OCTaTKU U JOCTOMHCTBA;

NPUHUMATb MOTUBbI M apryMeHTbI APYTUX NPU aHaNU3e pesynbTaToB AeATe/IbHOCTY;
NnpwW3HaBaTb CBOE NpPaBO W NPaBO APYrUX HA OWMBKY;

pa3BMBaTb CNOCOBHOCTb MOHMMATL MUP C NO3ULMK APYFOrO Yes0BeKa.

NPEAMETHbDIE PE3Y/IbTATbDI

MNpeameTHble pe3yibTaTbl 0CBOEHUs nporpammbl COO no 6uonornm Ha 6asoBOM YpOBHE BKAKOYALOT
cneuuduryeckne ana yuebHoro npeameta «bruonornsa» HayuHble 3HaHUA, YMEHUA U CNOCOBbI AENCTBUIN NO
OCBOEHMIO, MHTepnpeTaLmm u npeobpasoBaHMIO 3HAHUI, BUAbI AeATENBHOCTU NO MNONYYEHUIO HOBOFO 3HAHMUA U
npuMmeHeHuro 3HaHU B Pa3INYHbIX yHGGHbIX CUTYaUUAX, a TaKXKe B pea/ibHbIX XXU3HEHHbIX CUTYaUUAX,
CBA3aHHbIX C BKUonorveit. B nporpamme npegMmeTHble pe3ynbTaTbl NPeaCTaBAeHbI NO rogam obyYeHus.

MpeameTHble pesyabTaTbl 0CBOeHUA yuebHoro npeameTa «buonorna» @ 10 Kaacce [ONXHbI OTPaXKaThb:

CPOPMMPOBAHHOCTb 3HAHWIA O MECTe U POaN BUOMOTUKN B CUCTEME HAYYHOTO 3HAHMA eCTECTBEHHbIX HayK, B
$GOpPMUPOBAHMMN COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHbI MMPA U HAay4YHOTO MMPOBO33PEHUSA, O BKIAAE
POCCUMCKUX U 3apyberkHbIX YYEHbIX-6MOIOTOB B pa3BuTMe 6MoN0rMKn, GYHKLMOHANIBbHOM IPaMOTHOCTM Ye/l0BeKa
ONA pelleHNnn KU3HEeHHbIX 3a4aY;

YMeHMe pacKpbIBaTb cogepKaHue BMoNOrMYECcKMX TEPMUHOB U NOHATUI: U3Hb, KNETKa, OpraH13m,
meTabonnsm (0bmeH BELLEeCTB U NPeBPALLEHME IHEPTUN), TOMEOCTa3 (camoperynauunsa), ypoBHeBas opraHv3aLuus
YKMBbIX CUCTEM, CAMOBOCNpPon3BeaeHMe (penpoayKLms), HaCNeaCTBEHHOCTb, U3MEHUYMBOCTb, POCT U Pa3BUTUE;



yMeHMe u3naratb 6Monormyeckne Teopun (KNeTouHas, XpOMOCOMHas, MyTaLMOHHAsA, LEHTPAbHAsA A0TMa
MonekynspHon buonorum), 3akoHsl (I. MeHaensa, T. MopraHa, H. U. BaBuioBa) 1 yueHus (0 LeHTpax
MHOroo6pasms 1 NPOUCXOMKAEHUA KYNbTYPHbIX pacTeHuit H. V. BaBunoBa), onpeaenatb rpaHuLbl Ux
NPUMEHMMOCTM K KUBbIM CUCTEMAM;

YMeHMe BNageTb MeTogaMn HayyHOro No3HaHusA B 6Moi0rMn: HabaaeHNe U ONUCAHUE KUBbIX CUCTEM,
NpOLLeCccoB U ABNEHUI, OpraHU3aumna u nposeaeHne 6BUONOrMYEeCcKoro sKCNepMMEHTa, BblABUXKEHME rMNoTe3bl,
BbISIBJIEHWE 3aBUCMMOCTU MEKAY UCCeLyEMbIMU BEIMYMHAMMU, OO BACHEHWNE NOYYEHHbIX PE3YNbTATOB,
MCNONb30BaHHbIX HAayYHbIX NOHATUIA, TEOPUIA U 3aKOHOB, YMEHWE AeNaTb BbIBOAbl HA OCHOBAHWUW MOJIYYEHHbIX
pes3ybTaTos;

YMeHMe BblAeNATb CyLW,EeCcTBEHHbIE MPU3HAKM BUPYCOB, KIETOK MPOKAPUOT U 3YKAPUOT, O4HOKNETOYHbIX U
MHOTOK/IETOYHbIX OPraHM3mMoB, 0COBEHHOCTU NPOLECCOB: 0OMEHA BELLECTB U NPEBPALLEHNA SHEPTUN B KNETKE,
$OoTOCMHTE3a, NIACTUYECKOIO U SIHEPreTUYecKoro obmeHa, XeMoCcMHTE3a, MUTO3a, Meli03a, ONN0A0TBOPEHMA,
Pa3MHOeHUs, UHANBUAYANbHOTO Pa3BUTMA OpraHM3mMa (OHTOoreHes);

YMeHUe NPUMeHATb NoJly4YeHHble 3HaHUA ANA 06bACHEHNA BUONOrMYECKMX NPOLECCOB M ABNEHUN, ANA
NPUHATMA NPaKTUYECKUX PeLLEHNI B NOBCEAHEBHOM KMU3HWU C LeNibio obecrnevyeHma 6e30nacHOCTU CBOEro
3[10pOBbA U 30POBbA OKPYKAOLWMX N0AEN, COBNOAEHMA HOPM rPAMOTHOIO NOBEAEHUA B OKPY*KatoLEen
NpUpPoAHOI cpeae, NMoOHMMaHME HE0BXOAMMOCTM UCMOIb30BaHUA AOCTUKEHU COBPEMEHHOM Bronorum mn
6MOTEXHONOMIM ANA PaLMOHAIbHOTO NPUPOAONOb30BaHUS;

YMeHMe peLaTtb 31IeMeHTapHble reHeTUYEeCKMe 3a43a4M Ha MOHO- U AUTMBPUAHOE CKPELLMBaHNE, CLENIEHHOe
HacnefoBaHWe, COCTaBAATb CXeMbl MOHOTMBPUAHOIO CKpeLmnBaHna gna NpeackasaHuna Haciea0BaHNA
NPU3HAKOB Yy OPraHU3MOB;

YMeHUe BbINO/IHATb NabopaTopHble U NpaKTUYecKkne paboTbl, cobaoaaTtb npasuaa npu pabote ¢ y4ebHbIM U
nabopatopHbiM 060pya0BaHMEM;

YMEHUE KPUTUUYECKM OLEHMNBATb U MHTepPNpeTUpoBaTh MHGOPMaLMIO BUONOTMUYECKOro CoaepKaHus,
BKJ/IOYAIOLLLYIO NCEBAOHAYYHbIE 3HAHWA M3 PA3/IMUYHbIX UICTOYHMKOB (CpeacTBa MacCcoBO MHGOPMAaLMK, HayYHO-
nonyiAapHbie MaTepuasbl), STUMECKUE acNeKTbl COBPEMEHHbBIX UCCAeA0BaHMI B B1UoN0rMm, meguumHe,
bunoTtexHonormnu;

yYMmeHune co3aaBaTb COBCTBEHHbIE NMUCbMEHHbIE U YCTHblE COO6UJ,EHMFI, O606U.l,aﬂ 6VIO}'IOFW-IeCKle Mchopmau,mo
N3 HECKOJZIbKMX UCTOYHUKOB, IPAaMOTHO UCMNO/1b30BaTb NOHATUNHbIN annapart buonorun.

MpeameTHble pesyabTaThl 0CBOEHUA yuebHoro npeamerta «buonorna» e 11 Kaacce [ONXHbI OTPaXKaThb:

cbOpPMMPOBAHHOCTb 3HAHMIN O MecTe U Poan BUONOTMKN B CUCTEME HAaYYHOTO 3HAaHMA eCTECTBEHHbIX HAYK, B
bOpPMUPOBAHMM COBPEMEHHOMN €CTECTBEHHO-HAY4YHOM KapTUHbI MMPA U HAYYHOTO MUMPOBO33PEHUSA, O BKAAAE
POCCUIMCKUX M 3apyBeKHbIX YYEHbIX-BMONOTOB B pa3BuTMe 6Monorumn, GyHKLMOHANbHOM FPamMOTHOCTM YeloBeKa
ANnAa peweHnA XXN3HeHHbIX 3a4a\;

YMeHMe pacKpblBaTb coepskaHne 6MONOrMYecKNX TEPMUHOB M NOHATUIA: BUA, NONYyNALMSA, reHohOoHA,
3BOJIIOLMA, ABMNKYLLME CUAbI (DaKTOPbI) 3BOIOLUN, NPUCNOCOBNEHHOCTb OPraHM3MOB, BUA006pa3oBaHue,
3KoNnornyeckmne pakTopsbl, IKOCMCTEMA, NPOAYLIEHTbI, KOHCYMEHTbI, peAyLeHTbl, Lenu NUTaHnaA, 3Koaoruyeckas
nupammga, bruoreoueHos, bnocdepa;

yMeHue usnaratb bMonormyeckne Teopun (3BositoumoHHan Teopua Y. lapBrHa, CUHTETUYECKAsA Teopus
3BO/IIOLMM), 3aKOHbI 1 3aKOHOMEPHOCTU (3apoabiweBoro cxoacTtesa K. M. Bapa, yepef0BaHNA FNaBHbIX
HanpasaeHuit 1 nyTel asontoumm A. H. CesepLoBa, yueHus o 6uocepe B. N. BepHaackoro), onpeaenstb
rPAHNLLBI UX MPUMEHUMOCTU K XKMBbIM CUCTEMAM;



YMeHWe BnageTb MeTogamu HayyHoro nosHaHua B bMonorun: HabaoaeHne n onUcaHme KMBbIX CUCTEM,
NPOLLECCOB N ABNEHUIA, OpraHn3aLmnsa U NposeaeHne 6MONOrMYECKOro SKCNePMMEHTa, BblABUMKEHME TMMOTESbI,
BbIIB/IeHNE 3aBUCMMOCTU MEXKAY UCCAeAyeMbIMU BENUYNHAMU, OB bACHEHWE NONYYEHHbIX Pe3ynbTaTos,
MCNO/1Ib30BaHHbIX HAyYHbIX MOHATUI, TEOPUIA U 3aKOHOB, YMEHWE AeNaTb BbiBOAbl HA OCHOBAHUM NONYUYEHHbIX
pe3ynbTaToB;

YMeHMe BblAeNsaTb CYLLECTBEHHbIE MPU3HAKN CTPOEHUA BUONOTMYECKUX 06 BEKTOB: BUAOB, NONYAALWIA,
NpoAyLeHTOB, KOHCYMEHTOB, peflyLLeHToB, 6MoreoL,eHO308B 1 3KOCUCTEM, 0COBEHHOCTU NPOLECCOB:
HacneACcTBEHHOW M3MEHUYMBOCTU, ecTecTBeHHOro oTbopa, BMA006pa3oBaHKUsA, NMpMcnocob1eHHOCTU OpraHn3mos,
OEeACTBUA 3KONOIMMUYECKUX GaKTOPOB Ha OpraHM3mbl, NEPEHOCA BELLECTB M NOTOKA 3HEPIrMM B IKOCUCTEMAX,
aHTPOMNOreHHbIX U3MEHEHUI B 3KOCUCTEMAX CBOEN MECTHOCTM, KPpyroBopoTa BelLecTB U BUoreoXMmMmnieckmx
UMKnoB B bBuocdepe;

YMeHME NPUMEHATb NOlyYEHHbIe 3HaHUA A7 06bACHEHNA BMOOTMYECKUX MPOLLECCOB M ABAEHUN, ANA
NPUHATUA NPAKTUUYECKUX PELIEHNIA B MOBCEAHEBHOM }U3HM C Lenbio obecneveHna 6e30MacHOCTM CBOEro
34,0P0BbA U 340POBbA OKPYKAOWMX Nt0AEN, COBNOLEHNA HOPM FPAMOTHOTO NOBEAEHMA B OKPYHKAIOLLEM
NpUpPoAHON cpeae, NOHMMaHNE HEOBXOAMMOCTU UCMO/Ib30BaHWUA AOCTUKEHMI coBpemeHHoM bruonorum gns
pauMoHaibHOro NPUPOAONO/b30BaHNSA;

YMeHMe peLlaTb 3/1eMeHTapHble B1osorMyecKme 3a4a4dm, CoCTaBAATb CXeMbl NePeHOCa BELECTB U SHEPTUN B
aKocucTemax (Lenu NnUTaHus);

YMeHMe BbINOHATL labopaTopHble K NpakTUyeckne paboTbl, cobaogaTth Npasuaa Npu paboTe ¢ yuebHbIM U
nabopatopHbIM 060pYyAOBaHMEM;

YMeHMe KPUTUYECKM OLEeHMBaTb U UHTEPNPETUPOBaTb MHPOPMALINIO BUONOTMYECKOro coaepKaHus,
BKJ/IHOYAIOLLLYIO NCEBAOHAYYHbIE 3HAHWA M3 PA3/IUUYHbIX UICTOYHMKOB (CpeacTBa MacCoBOM MHPOPMALLIMK, HAYyUYHO-
nonynapHble MmaTepuasnbl), paccmaTpusaTb robanbHble sKoA0rMYeckne Npobaembl COBPEMEHHOCTH,
$opMUPOBaATL MO OTHOLIEHUIO K HUM CODCTBEHHYIO NMO3ULINIO;

yMeHMe co34aBaTb COHBCTBEHHbIE MMCbMEHHbIE U YCTHble coobuieHmsa, 0606Lwan Guonornyeckyto MHGopmaLmio
N3 HECKOJIbKMX UCTOYHUKOB, NPaMOTHO UCNOJ1b30BaTb NOHATUMNHBIN annapat buonorun.

TEMATHWYECKOE NNTAHUPOBAHUE

10 KNACC

Konunyecrtso yacos
HaumeHoBaHue

dNneKTpoHHble (undposble)

Ne n/n | pasgenos u tem
KoHTponbHble o6pasoBaresibHble pecypcbl
nporpammol Bcero paorbi MpakpaboTbi

Bubnunoteka

1 Bbnonorma Kak Hayka 2 0.5
y LIOK https://m.edsoo.ru/7f41c292

5 Kusbie cuctembl n nx L BubnnoTteka
opraHusauma LIOK https://m.edsoo.ru/7f41c292
XUMUYeckuit coctaB U BubnnoTteka

3 8 1

CTPOEHME KNETKU LIOK https://m.edsoo.ru/7f41¢292




4 KunsHepeaTenbHOCTL 6 Bubnnoteka
KNETKM LIOK https://m.edsoo.ru/7f41c292
PasmHoXXeHue n
c c 1 Bubnunoteka
WHAMBUAYANbHOE
AvBuAY LUOK https://m.edsoo.ru/7f41c292
pa3BuUTUE OPraHM3MOB
HacnenctBeHHOCTb U
Bbubnmnoteka
6 M3MEHYNBOCTb 8 1.5
LUOK https://m.edsoo.ru/7f41c292
opraHvM3moB
. Cenekuua opraHM3mos. 3 Bubnunoteka
OcHoBbI 61oTEXHONOTUK LIOK https://m.edsoo.ru/7f41c292
8 p 1 Bbubnmnoteka
e3epBHOe Bpems
P P LUOK https://m.edsoo.ru/7f41c292
OBLLEE KOJTMYECTBO YACOB NO 34 5 4
NPOrPAMME
11 KN1ACC
Konuuectso yacos
HanmeHoBaHue
dNeKTpoHHble (undposble)
Ne n/n | pasgenos u tem
KoHTp. MpakTn obpasoBarenbHble pecypchbl
nporpammbl Bcero
pabotbi pabotbi
1 3BO/IOLMOHHaA 9 1 Bubnnoteka
6uonorua LIOK https://m.edsoo.ru/7f41cc74
BO3HMKHOBEHME U
Bubnmoteka
2 pasBUTHE XKU3HU HA 9 0.5
LIOK https://m.edsoo.ru/7f41cc74
3emne
3 OpraHusmbl 1 c 1 BubnnoTeka
OKpY»KatoLwas cpeaa LIOK https://m.edsoo.ru/7f41cc74
Coobuiectsa u
Bubnmoteka
4 3Konornyeckune 9
LIOK https://m.edsoo.ru/7f41cc74
CUCTEMBbI
c p 5 Bubnmoteka
e3epBHOe Bpems
P P LIOK https://m.edsoo.ru/7f41cc74
OBLEE KOJTMYECTBO YACOB NO
34 2 2.5
MPOrPAMME




NOYPOYHOE NNAHUPOBAHUE

10 KNIACC
Kon-Bo vyacos
Aara JAdononHutenbHasn
Ne n/n | Tema ypoKka
B u3yyeHusa | MHpopmauua
cero Mpak.
pabotbi
MeToabl NO3HAHWA XUBOM NPUPOAbLI. YPOBHM
OpraHu3aLnm }Kneom npupoasl. NpakTuyeckas
1 P H pUpoAL!. TP 2 0.5 05.09.2023
paboTa N2 1 «Mcnonb3oBaHWe pasnyHbIX METOLOB
npu U3y4yeHnm Gonornyecknx o6 bLeKTOB»
XnMUYeckuii coctaB KNeTkn. Boga u mmHepanbHble
2 2 12.09.2023
conm
3 Benku. CoctaB u cTpoeHne 6enkos 2 19.09.2023
dPepmeHTbl — BUONOMMYECKME KaTaIN3aTOPbI.
NabopatopHas pabota Ne 1 «M3yyeHue
4 . 2 0.5 26.09.2023
KaTa/IMTUYECKOM aKTUBHOCTM pepMeHTOB (Ha
npumepe amunasbl UAKU KaTanasbl)»
5 Yrnesoapl. /iunnapl 2 03.10.2023
6 HyknenHosble Kncnotbl. ATO 2 17.10.2023
NcTtopuma n metoapbl 3ydeHUA KNeTku. KnetouHas
7 2 24.10.2023
Teopua
8 KneTka KaK Le/IoCTHanA Xmeaa cmctema 2 31.10.2023
CTpoeHue 3yKapmuoTUYeCcKo KneTku. JlabopatopHas
paboTa No 2 «M3yyeHne CTPOEHUS KNETOK pacTeHuH,
9 . 2 0.5 14.11.2023
KMBOTHbIX, FpMbB0B 1 HaKTepmit Nog MMKPOCKONOM Ha
roTOBbIX MMKPOMpPEnapaTax n ux onnucaHue»
10 MeTabonm3m. DHepreTUyeckunit obmeH 2 21.11.2023
11 PoTOCUHTES. XEMOCUHTES 2 28.11.2023
12 BuocuHTes 6enka. TpaHCKPMNUMA U TPAHCAALUSA 2 05.12.2023
13 0606LeHNEe U NOBTOPEHUNE 2 12.12.2023
14 KoHTponbHasa paborta Nel 2 19.12.2023
MeToabl U LOCTUNKEHUA CENEKLIMN PACTEHUI U
15 2 26.12.2023
KMBOTHbIX




MU3HEHHbIV UMKA KNeTKU. [leneHne Knetku. Mutos.
NabopatopHas pabota Ne 3 «HabnoaeHne muTosa B

16 0.5 16.01.2024
KNeTKax KOHYMKA KOpeLUKa /IyKa Ha roTOBbIX
MUWKponpenapaTax»
17 HeknetouyHble GOpPMbI }KU3HU — BUPYCbI 23.01.2024
18 Dopmbl Pa3MHOXKEHNA OPraHM3MOB 30.01.2024
19 Meiio3 06.02.2024
O6pa3oBaHune 1 pa3BUTUE MOJIOBbIX K/ETOK.
OnnopgoTBopeHue. JlabopatopHan paboTa Ne 4
20 0.5 13.02.2024
«M3yyeHne CTpoeHUA NON0BbIX KIETOK HA FOTOBbIX
MUKponpenaparax»
21 NHanBnayanbHOe pa3BuTUe OpraHM3mMoB 20.02.2024
leHeTMKa — HayKa O Hac/NeaCTBEHHOCTM U
22 27.02.2024
N3MEHYMBOCTU
3aKOHOMEpPHOCTWN HaceA0BaHUA NPU3HAKOB.
23 05.03.2024
MoHornbpraHoe cKkpelmnBaHue
nrnbpmaHoe ckpelmBaHme. 3aKOH HE3aBUCMMOTO
24 | AMrvOPMAHOE chpew 12.03.2024
Hacnefo0BaHWUA NPU3HAKOB
CuenneHHoe Hacneao0BaHWE MPU3HAKOB.
NabopaTtopHas pabota N2 5 «M3yyeHne pe3yabTaTos
25 parop P y pesy 0.5 19.03.2024
MOHOIMBPUAHOIO U AUTMOPULHOTO CKPELLMBAHUA Y
Ap030dU1Abl HA FOTOBbLIX MUKpOMNpenapaTax»
leHeTuKa nona. HacnepoBaHWe NPU3HAKOB,
26 02.04.2024
CLLeMJIEHHbIX C NOIOM
N3meHumnBoCTb. HeHacneacTBEHHAA U3MEHYNBOCTD.
NabopaTtopHas paboTta Ne 6. U3yueHne
27 . 0.5 09.04.2024
MOANPUKALUNMOHHOMN U3MEHUMBOCTM, NMOCTPOEHUE
BapWALMOHHOIO PAAA U BAPUALLMOHHOM KPUBOM»
HacneactseHHas uameH4YMBOCTb. JlTabopatopHas
28 pabota Ne 7. «AHanus myTtaumin y apo3odunbl Ha 0.5 16.04.2024
roTOBbIX MMKpOMNpenapaTax»
29 leHeTuKa YenoBsekKa 23.04.2024
30 CeneKumaA Kak Hayka u npouecc 30.04.2024
31 BrMoTexHo0rMA Kak oTpac/ib Npon3BoAcCTBa 07.05.2024




PesepBHbIl ypoK. O606LLeHMe No Teme
32 2 14.05.2024
«HacnencTtBeHHOCTb M U3MEHYMBOCTb OPraHN3MOBY
33 KoHTponbHas paboTta Ne2 2 21.05.2024
34 Pe3epBHbI YPOK 2 28.05.2024
OBLLUEE KOMMYECTBO YACOB MO NPOrPAMME 68 4
11 KNACC
Kon-Bo yacos
Aara JAdononHutenbHasn
Ne n/n | Tema ypoka
Mpak. u3yyeHusa | MHGopmauua
Bcero
pabotbi
SBoaouMA U MmeToabl eé nsydenHusa. Uctopua
1 4 . A Y P 2 04.09.2023
npeacTaBaeHN O Pa3BUTUN XKN3HU Ha 3emne.
2 JoKasaTtenbcTBa 3BoaOLNN 2 11.09.2023
3 Mukpoasontouma. Bua. Kputepum suga 2 18.09.2023
MonynAauma Kak anemeHTapHasa egMHULA BUOA U
4 aBositouumn. JlabopaTtopHas pabota N2 1 «CpaBHeHue | 2 0.5 25.09.2023
BNA0B N0 MOPHOJIOTMYECKOMY KPUTEPUIO»
Asuxyme cunbl (anemeHTapHble GaKkTopbI)
5 2 02.10.2023
3BO/IIOLMMU
6 EcTecTBeHHbIN 0TOOpP 1 ero popmbl 2 09.10.2023
Pe3ynbTaTbl 3BOOLMU: NPUCNOCOBNEHHOCTb
OpraHn3mMoB 1 BMAoobpasosaHue. JlabopaTtopHas
7 2 0.5 16.10.2023
paboTa N2 2 «OnuncaHne npnucnocobaeHHoCTH
OpraHM3ma M eé OTHOCUTEIbHOTO XapaKTepa»
HanpasneHna 1 NyTm Makpo3BOAOLMMN.
8 P y P . 2 23.10.2023
HeobpaTnmocTb 3BoIHOLMUK
9 MpouncxoxaeHne Kn3HM Ha 3emne 2 30.10.2023
leoxpoHonorma. Passutue *KM3HU Ha 3em/ie No apam
10 2 13.11.2023
n nepuogam
OcHOBHbIe 3Tanbl 3BONOLUN PACTUTENBHOIO U
KMBOTHOro Mupa. MpakTnyeckasa pabota Ne 1
11 . 2 0.5 20.11.2023
«M3yyeHmne NCKOMaeMbIX OCTaTKOB PACcTEHUI U
KMBOTHbIX B KOJIJIEKUMAX»




12 CoBpemeHHaa cuctema opraHM4yeckoro mmpa 27.11.2023
13 0606LeHMe 1 NOBTOPEHUE N3YYEHHOTO 04.12.2023
14 KoHTponbHas paboTta Nel 11.12.2023
15 dBontoUMA YenoBeKa (aHTponoreHes) 18.12.2023
16 Osuxywme cunbl (PpaKTopbl) aHTponoreHesa 25.12.2023
17 OCHOBHble CTagnmM 3BONOLUN YeNoBEKA 15.01.2024
YenoBeyecKkne pacbl M NpUpPOAHbIe aganTaumm
18 P PUPOARDIE apanTatl 22.01.2024
YyenoBeKa
O606weHne no Teme «BO3HUKHOBEHME U Pa3BUTUE
19 29.01.2024
WU3HU Ha 3emne»
JKo0rns Kak Hayka. Cpegbl 06uTaHus u
20 05.02.2024
3Kosornyeckue paktopsol
AbuoTtuuyeckume daktopsbl. JlabopatopHas paboTa Ne 3.
«Mopdonornyeckme ocobeHHOCTN pacTeHU 13
21 pa3HbIX MecT 06uTaHMA». JlTabopaTopHan paboTa Ne 0.5 12.02.2024
4. «BnnaHue cseta Ha pocT 1 pa3BUTUE YEPEHKOB
KoJsieyca»
22 BuoTtnueckme dpakropol 19.02.2024
JKOI0rMYECcKMe XapaKTeEPUCTUKM NONYAALUN.
23 MpaKTnyeckas paboTta Ne 2 «lMoacyéT NNoTHOCTU 0.5 26.02.2024
nonynAunin pasHbIX BUAOB PacTEHUN»
24 CoobluuecTBa opraHMamos — 61oLeHO3 04.03.2024
25 JKoJslorMyeckue cuctTembl (3KocucTembl) 11.03.2024
OcHoOBHble MOKa3aTe/n 3KOCUCTEMbI. IKOIOTUYECKUE
26 . 18.03.2024
nupammabl. CeoicTea akocuctem. Cykueccus
27 MpupogHbie SKoCUCTEMbI 01.04.2024
28 AHTpPONOreHHbIe 3KOCUCTEMDbI 08.04.2024
29 Buocdhepa — rnobanbHas akocucTema 3emnu 15.04.2024
30 3aKOHOMEpPHOCTM cyLL,ecTBOBaHMA buocdepsbl 22.04.2024
31 YenoseuyecTBo B bUochepe 3emnu 29.04.2024
32 08.04.2024

0606ueHne Tembl «CooblLLecTBa U 3KOJIOTMYECKUNE




CcUCTEMBI»
33 KoHTponbHas paboTta Ne2 2 15.04.2024
34 Pe3epBHbI YPOK 2 29.04.2024
OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 68 2.5

YYEBHO-METOAUYECKOE OBECMEYEHME OBPA3OBATE/IbHOIO NMPOLECCA
OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI ANA YHEHUKA

* buonorusa, 10 knacc/ benses A.K., Abimwuny, .M., KysHeuoBsa /1.H. n apyrue; noa peaakumeit bensesa [4.K.,
Obimwmnua .M., AKunoHepHoe obuiectso «M3gatenscteo «lpocseleHme»

e buonorusa, 11 knacc/ benses [.K., bopoaunH MN.M., Abimwny, [.M. n gpyrue; noa, peaaxkumen benaesa [.K.,
Obimwunua .M., AKunoHepHoe obuectBo «M3patenbcTBo «MpocseleHme»

METOANYECKME MATEPUANDI ANA YYUTENA

MeTtoaunyeckoe nocobue

LIU®POBbIE OBPA30OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru




