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MOACHUTEJIbHAA 3ATNMNCKA

Mpu pa3paboTKe nporpammbi No GBUONOTMKN TEOPETUYECKYIO OCHOBY A5 onpeae/ieHMa NoaAXoA0B K
dopmurpoBaHUIO coaeprkaHua ydyebHoro npeameTta «brMosorna» cocTaBUAN: KOHLUENTYaslbHble
nonoxexHma GrocC COO o B3aMM0O0bYCNOBNEHHOCTU LIENEeN, COAEPKAHUSA, PE3YNbTaTOB 0byUYeHUs U1
TpebOoBaHWUI K YPOBHIO MOAFOTOBKM BbIMYCKHUKOB, NMOJI0XKEHMA 06 00LWMX Lensx U NpuHumMnax,
XapaKTePU3YIOLLMX COBPEMEHHOE COCTOAHME CUCTEMbBI CpeaHero obuero obpasoBaHmna B
Poccuinckoit denepaumu, a TakKe NoJI0XKeHUA 0 cneunduke buonorum, eé sHayueHUM B NO3HaAHUU
KMBOW NpuUpoabl n obecneyeHnn cyLw,ecTBOBaHUA YenoBeveckoro obuectea. CornacHo Ha3BaHHbIM
NONIOXKEHUAM, onpeaeneHbl OCHOBHblE GYHKLMM NPOrpammbl N0 6UONOTMK U e€ CTPYKTYpa.

Mporpamma no 6MonorMm AaéT NpeacTaBieHne o uensx, 06 obuel ctpaternm obyyeHus,
BOCMMTaHMA M pa3BUTUA 0ByUaloLLMXCA cpeacTBamum ydebHoro npeamera «buonorua», onpeagensaer
ob6s3aTenibHOE NpeaMeTHOE CoLep KaHue, ero CTPYKTYpY, pacnpesenieHve no pasaeniam v Temam,
peKkomMeHAyeMyto NoCcAeA0BaTeNbHOCTb M3yYeHMA y4ebHOro maTepmana c y4EToOM MeXNPegMeTHbIX
W BHYTPUNPEAMETHbIX CBA3EM, N0rMKM 06pa3oBaTeIbHOMO NPOoLLEcca, BO3PaCcTHbIX 0COBeHHOCTe
obyvatowmxca.

B nporpamme no 6Mo0rMK TaKKe YYUTbIBAIOTCA TPEOOBAHMA K NAAHMPYEMbIM JIMYHOCTHBIM,
meTanpeameTHbIM U NpeaMeTHbIM pe3ynbTatam 0bydeHmsa B GOpMUPOBaHMM OCHOBHbIX BUAOB



y4ebHO-N03HaBaTeIbHOMN AeATeIbHOCTM/YYebHbIX AeNCTBUI 06YUatOLLMXCA MO OCBOEHMUIO
coaepKaHua buonormyeckoro obpasoBaHus.

B nporpamme no 6uonorum (10-11 knaccbl, 6a30Bbili ypOBEHb) peanr3oBaH NPUHLMM
NPeemMCTBEHHOCTU B U3yYeHUn 6uonormum, bnarogapa Yyemy B He NPOCMATPUBAETCA
HanpaB/IeHHOCTb Ha Pa3BUTME 3HAHWI, CBA3AHHbIX C POPMMPOBAHNEM €CTECTBEHHO-HAYYHOIO
MWPOBO33PEHUSA, LLEHHOCTHbIX OPUEHTALMI IMYHOCTW, SKONOFMYECKOTO MbILNEHWUSA, NPeACTaBAEHN
0 340p0OBOM 06pase *KM3HM U BeperkHbIM OTHOLLEHUEM K OKpYXKatoLwen npupoaHon cpeae. MNoatomy
Hapsaay € u3yyeHmem obLEebnoNorMyeckux TeopuiA, a Tak:Ke 3HaHWA O CTPOEHWUM KUBbIX CUCTEM
pa3HOro paHra 1 CyLLHOCTN OCHOBHbIX NPOTEKAOLLMX B HUX MPOLLECCOB B Nporpamme no 6uonorun
yAeneHo BHUMAHWE UCMONb30BAHMIO NOYYEHHbIX 3HAHWW B NOBCEAHEBHOM KU3HU AN1A pelleHuns
NPUKAAgHbIX 33434, B TOM Yncie: NpodUNaKTUKK HaceaCTBEHHbIX 3a601eBaHMI YeI0BEKa,
MeZIMKO-TEHETUYECKOIO KOHCYIbTUPOBaHMA, 060CHOBaHMA 3KONOTMYECKHU LienecoobpasHoro
NoBeAEHMUA B OKPYXKAIOLLEN NPUPOAHON Cpese, aHaNN3a BAUSHUA XO3ANCTBEHHON AeATENbHOCTU
YyeNIoBEKA Ha COCTOAHWE NPUPOAHDLIX M UCKYCCTBEHHbIX SKOCUCTEM. YCUAEHME BHUMAHUA K
NPUKAagHOM HanpaBAeHHOCTN yyebHOoro npegmerta «brMonorna» NPoOAUKTOBaHO HEOBXO0AMMOCTbIO
obecneyeHns ycnoBuUit ANA PeLEHMA O4HOM U3 aKTyaIbHbIX 33434 LWKOAbHOTo 6MoN0orMyeckoro
o6pa3oBaHuA, KoTopas nNpeanonaraet GopmmpoBaHue y obyyatowmxca cnocobHoCTH
a4anTMpPOBaTbCA K U3MEHEHUAM AMHAMUYHO Pa3BMBALOLLErOCA COBPEMEHHOIO MUPA.

Buonorua Ha ypoBHe cpeaHero obuwero obpasoBaHMA 3aHMMAET BarkHOe mecTo. OHa obecneynBaet
dopmumpoBaHMe y 0byvaroLMXCA NPeaCcTaBAEHNI O HAYYHON KapTUHE MUPA, paclunpseT n obobuiaeTt
3HAHMA O }KMBOW NpuUpoAe, €€ OTANYUTE/bHBIX MPU3HAKAX — YPOBHEBOM OPraHM3aLmMun 1 3BONIOLMUM,
C034a6T yCcIoBMA A/1A: NO3HAaHMA 3aKOHOB XMBOM Npupoabl, GopMmnpoBaHma GYHKUMOHANIbHOM
rPaMOTHOCTH, HaBbIKOB 34,0POBOro 1 6esonacHoro obpasa *KM3HU, SKOOTMUECKOTO MbILUNEHWUSA,
LEeHHOCTHOrO OTHOLLEHWA K XUBOM NPUPOAE U YENOBEKY.

Bosblioe 3HaYeHME BUONOTUA UMEET TaKKe ANA pelleHMsa BOCNUTaTeNbHbIX M pa3BMBatoLWMX 33434
cpeaHero obuero obpasoBaHua, coumanusaumm obydatowmxca. M3yyeHme 6monornm obecneunsaet
ycnosus ana GopmMUpOBaHNUA UHTENNEKTYAIbHbIX, KOMMYHUKALMOHHbIX U MHOOPMALMOHHbIX
HaBbIKOB, 3CTETUYECKOM KY/bTYPbl, CNOCOBCTBYET MHTErPaLMM BMOOrMUYECKNX 3HAHUN C
npeacTtaBAeHUAMMN U3 APYTnX y4ebHbIX NPeaMEeTOB, B YaCTHOCTU, GU3UNKU, XUMUKN U Feorpadum.
HasBaHHble NON0XKEeHUs 0 NpeAHa3HaYeHUn yyebHoro npegmeTa «bruonorusa» coctaBuam OCHOBY
ANs onpeaeneHma Noaxoa0B K 0T6opy U CTPYKTYPUPOBAHUIO ero CoAepXKaHus, NpeacTaBleHHoro B
nporpamme no 6uonoruu.

OT160p cogeprkaHua yyebHoro npeamerta «bronorna» Ha 6asoBOM YpOBHE OCYLLECTBAEH C NO3ULMI
Ky/ZIbTYpPOCOO6pa3HOro noaxona, B COOTBETCTBMM C KOTOPbIM 0by4atoLwmMeca A0/KHbl OCBOUTb 3HAHUA
N YMeHUA, 3HaYnMble ana GopmmpoBaHMa 06LLEeNn KybTypbl, ONpeaenstolme ageKksaTHoe
noBefeHMe YeN0BEKA B OKPYIKatoLLLeit NPUPOLHOM cpeae, BOCTPeb60BaHHbIE B NOBCEAHEBHOM KU3HU
M NpaKkTUYecKkon aeatenbHocTn. Ocoboe MecTo B 3TOM CUCTEME 3HAHUIA 3aHUMALOT SN1EMEHTDI
coAepyKaHusA, KOTopble CAyXKaT OCHOBOM A8 GOPMUPOBAHUA NPeaCcTaBAeHUIA O COBPEMEHHOM
€cTecTBEHHO-HaY4YHOW KapTUHE MMUPa U LLEHHOCTHbIX OPUEHTALMAX IMYHOCTU, CNOCOOCTBYOLLMX
rymaHusauumn 6uonormyeckoro obpasosaHums.



CTpyKTypUpOBaHMe coaepkaHusa yuebHOro matepuana B nporpamme no 6U00rMm oCcyLEecTBAEHO C
YYETOM MPUOPUTETHOIO 3HAYEHUA 3HAHWUIM 06 OTINYUTENbHbBIX 0COBEHHOCTAX ¥XMBOM NPUPOAbI, O eé
YPOBHEBOW OpraHM3aLmu 1 3BoOLUKU. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4yebHoro npegmeTta
«Buonorua» BblaeneHsl ciegytolme cogepaTtenbHble MMHUN: «BUONOrMA Kak HayKa. MeToapl
Hay4yHOro No3HaHuA», «KneTka Kak buonormyeckasa cuctema», «OpraHnam Kak buonornyeckas
cuctema, «Cuctema n MHOroobpasme opraHMYecKoro MMpa», « IBOIOLLMA }KUBOW NPUPOLbIY,
«IKOCUCTEMDI U MPUCYLLME UM 3aKOHOMEPHOCTM Y.

Llenb nsyyeHus yyuebHoro npeameta «brnonorna» Ha 6a3oBom ypoBHe — oB/lageHne obyyatowmmmcs
3HAHUAMM O CTPYKTYPHO-PYHKLMOHAIbHON OpraHM3aumm KUBbIX CUCTEM PA3HOrO paHra u
npuobpeTeHne yMeHM CNONb30BATb 3T 3HAHWUA A5 TPAMOTHbIX AEACTBUIM B OTHOLWEHUMU
06BEKTOB XKMBOW NPUPOAbI U PELLIEHNS PA3ANYHbIX XKU3HEHHbIX Npobaem.

JoctuskeHune uenmn nsyyeHms yuebHoro npeamera «buonorua» Ha 6azoBom yposHe obecneymnsaerca
pelieHnem cneayolmx 3agau:

OCBOEHME 00YYaOLMMUCSH CUCTEMBI 3HAHUN O BMONOTMYECKUX TEOPUAX, YYEHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSAX, TMNoTe3ax, NpaBuaax, CAy*KalmMx 0CHOBOW AN GopMUPOBaAHUA NpPeaCcTaBNeHUN o
€CTeCTBEHHO-Hay4YHOM KapTMHE MMpa, O MeToZax Hay4YHOro No3HaHUA, CTPOEHMN, MHOTro0obpasum 1
0COBEHHOCTAX *KMUBbIX CUCTEM PA3HOIO YPOBHA OPraHM3aLUnK, BblAAIOLWMXCA OTKPbITUAX U
COBPEMEHHbIX UCcCneaoBaHuAxX B buonoruu;

dopmupoBaHUue y obyyatoLmMxcs No3HaBaTeIbHbIX, MUHTE/IEKTYaIbHbIX M TBOPYECKMUX CNOCOBHOCTEN
B MpoLLecce aHaAn3a AaHHbIX O MNYTAX Pa3BUTUA B BUONOTMM HAYYHbIX B3rA408, MAel U NOAXOA0B K
N3YYEHWUIO KMUBbIX CUCTEM PA3HOTO YPOBHA OpPraHM3aLmm;

CTaHoBANEeHMe y obyyatowmxca obuiel KynbTypbl, GYHKLMOHANbHOM FPaMOTHOCTM, Pa3BUTUE YMEHMI
06BACHATbL M OLLEEHMBATH AB/IEHUA OKPYXKAKOLLErO MMPA KMBOI NPUPOAbI Ha OCHOBaHWUM 3HAHWUIA U
OnbITa, NOAYYEHHbIX NPY U3yYeHUn buonorum;

dbopmMmmnpoBaHmMe y 0bydatoWMXCca YMEHNIN MANHOCTPUPOBATL 3HaYeHne BUONOrMYeckmx 3HaHU B
NPaKTUYECKOM AeATENIbHOCTN Ye10BeKa, Pa3BUTUM COBPEMEHHbIX MEANLUHCKUX TEXHONOMMIA U
arpobnoTexHoNorui;

BOCMUTaHWE YOEKAEHHOCTM B BO3MOXKHOCTU NO3HAHUA YeNOBEKOM KUBOM NPUPOLbI,
Heob6X04AMMOCTU BEPEXKHOTO OTHOLWEHMA K HEl, COBMI0AEHNA STUYECKMX HOPM NPU NPOBEeAEHNN
B6MONOTMUYECKMX UCCNEA0BaHNI;

0CO3HaHWe LeHHOCTN BMONOTNYECKUX 3HAHUIA 4151 NOBbILWEHUSA YPOBHSA 3KOJ0MMUYECKOM KyAbTypbl,
AN GOpPMMPOBAHNA HAYYHOTO MUPOBO33PEHMS;

npUMeHeHne NPUOBPETEHHBIX 3HAHWUM U YMEHWUI B MOBCEAHEBHOM KMU3HU A1A OLLEHKM NOCNeACTBUI
CBOEN AeATe/IbHOCTM MO OTHOLLEHUIO K OKpYXKatoLen cpeae, COBCTBEHHOMY 340P0BbIO,
obocHoBaHWe U cobntogeHne mep NpodpunakTukm 3aboseBaHum.



B cucteme cpeaHero obuiero obpasoBaHua «bnonorna», nsyyuaemas Ha 6asoBomM ypoBHe, ABASETCA
06a3aTenbHbIM Y4EOHBIM NpeaMEeTOM, BXOAALLMM B COCTAB NpeameTHOM o0biacTn «EctecTBeHHO-
Hay4YHble NpegMeTbI».

[na nsyyeHus 6uonornm Ha 6a3oBoOM ypoBHe cpeaHero obuero obpasoBaHus oTBoaUTCA 68 Yacos:
B 10 Knacce — 34 yaca (1 yac B Hegento), B 11 Knacce — 34 yaca (1 4ac B Hegeno).



COAEPHAHME OBYYEHMA

10 KNTACC

Tema 1. buonorua Kak Hayka.

Buonorus Kak Hayka. CBA3b 6UONOTUM C 06LLECTBEHHBIMW, TEXHUYECKUMU N APYTUMU
eCTecTBEHHbIMU HayKamu, dunocoduen, 3STUKOM, 3CTETUKON 1 npaBom. Posb buonorum B
dopmMMpPOBaHNN COBPEMEHHOM HAay4YHOW KapTUHbI MUpa. CUCTEeMa BUONOTMYECKUX HaYK.

MeTozbl NO3HaHMA XUBOM NpUpoabl (HabatoaeHUe, SKCNEPUMEHT, ONUCAaHUE, U3MEPEHME,
Knaccudukaums, MoaennpoBaHue, ctatucTuyeckan obpaboTka AaHHbIX).

JemoHcTpauuu:

MopTtpeTbl: Y. OapsuH, . MeHgenb, H. K. Konbuos, K. YOTCOH u ®. Kpuk.
Tabanupl 1 cxembl: «MeToabl MO3HAHMA KUBOM NPUPOLbI».
NabopaTopHble U NpakTuyeckne paboTbl:

MpaKTnyecKkas pabota Ne 1. «Mcnonb3oBaHMe pa3NYHbIX METOAO0B NP N3YHEHUM BUONOTMYECKUX
06BEKTOBY.

Tema 2. Kusble cuctembl U nx OopraHusauuma.

KuBble cuctembl (BrocucTembl) Kak npegMeT usydeHns 6uonorum. OTanume *KuBbIX CUCTEM OT
HeopraHMYeckoi npmpoabl.

CsowcTtBa buocuctem u nx pasHoobpasune. YpoBHU opraHM3aumm BUOCUCTEM: MONEKYNAPHBIN,
KNETOYHbIN, TKAHEBbIM, OPraHM3MEHHbIN, NONYNALNOHHO-BUA0BOW, SKOCUCTEMHbI
(bmnoreoueHoTUYecknin), buochepHbIn.

JemoHcTpauuu:

Tabnunubl U cxeMbl: «OCHOBHbIE MPU3HAKM XKU3HUY», «YPOBHU OpPraHM3aLmn *KMBOW NPUPOabI».
ObopygosaHue: mogenb monekynbl AHK.

Tema 3. XMMMYECKUIA COCTaB U CTPOEHUE KNIETKU.

XUMUYECKNI COCTaB KNETKU. XUMUYECKUNE 3/IEMEHTDI: MaKpO3/z1eMeHTbl, MNKPO3/1eMEHTbI. Boga un
MUWHEPabHble BELWEeCTBa.

(DyHKLI,I/IM BOA4bl U MUHEPAJIbHbBIX BELWECTB B KNIETKE. I'Iop,,u,epmaHme OoCMOTHYecKoro banaHca.



Benku. CocTas u cTpoeHne 6e1KoB. AMUHOKUCNOTbI — MOHOMEpPbLI 6enKoB. HesameHnmblie 1
3aMeHUMble aMUHOKMNCNOTbl. AMUHOKMC/IOTHbINM COCTaB. YPOBHM CTPYKTYpPbl 6€/1KOBOM MONEKY bl
(nepBuyYHan, BTOPMYHAA, TPETUYHAA U YETBEPTUYHAA CTPYKTYPA). XMMUYECKMe CBOMCTBA He/KoB.
Buonorunyeckune GpyHKLMM 6enKoB.

depmeHTbl — BUonornyeckne KatanmsaTopbl. CTpoeHne dpepmeHTa: aKTUBHBbIN LLeHTp, cybcTpaTHan
cneunduyHoctb. KodepmeHTbl. BUTamuHbl. OTANYMA GepMEHTOB OT HEOPTraHUYECKMX
KaTa/M3aToOPOB.

Yrnesogpl: MOHOCaxapuabl (rntokosa, pubosa n aes3okcnpmnbosa), ancaxapuabl (caxaposa, N1aKTosa) u
nonucaxapuapl (Kpaxman, rvMKoreH, Lenntonosa). buonormyeckme GyHKUUN yrnesoa0s.

Jiunngpl: Tpuranuepuabl, pochonmnuasl, creponabl. MmapodunbHo-ruapodobHble cBoCTBA.
Buonormnyeckme dyHKUMM amnugos. CpaBHeHWeE yraesoaos, 6e/1K0B U IMNUAO0B KaK UCTOYHUKOB
3Heprum.

HykneunHosble kncnotbl: JHK n PHK. Hykneotnabl — MOHOMEpPbI HYKNEMHOBbLIX KUCAO0T. CTpoeHue n
dyHKUMK OHK. CtpoeHune n dyHKumm PHK. Buabl PHK. AT®: cTpoeHue u dyHKUmMN.

LuTonormns — Hayka o KnieTke. KnetouyHas Teopus — npumep B3auMoaencTBua naen n ¢paxkTos B
Hay4YHOM MO3HaHUK. MeToAbl U3YYEHUS KNETKN.

KneTka KaK LenocTHan Kmeas cuctema. ObLume NPMU3HAKMU KNETOK: 3aMKHYTaA Hapy*KHaa membpaHa,
monekynbl AHK Kak reHeTUYeCKMM annapart, cuctema cuHTesa besika.

Tunbl KNETOK: 3yKapnoTMYecKasa 1M npokapnotmyeckan. OCObeHHOCTUN CTPOEHMA MPOKaPUOTUYECKON
KNeTKkU. KnetouHasa cTeHKa 6akTepuid. CTpoeHme s3yKapmoTUYecKol KneTkn. OCHOBHble OT/IMYKA
pPacTUTENbHOM, }XKMBOTHOM N TPUBHOIN KNETKMW.

[MOBEPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHANA CTEHKA, MIMKOKAINKC, UX GYHKLUN.
MnasmaTnyeckan membpaHa, eé cBoncTea n GyHKLUMU. LinTonnasma m e€ opraHomgbl.
OpgHomeMbpaHHble opraHouabl Knetku: 3MNC, annapaT [oNbaXK, AM30COMbI. M0yaBTOHOMHbIE
opraHouabl KNETKN: MUTOXOHAPUK, NAacTUabl. [PoONCXOXKAEHNE MUTOXOHAPUIA U NAacTUA. Buapi
nnactua. HemembpaHHbie opraHoMAabl KNETKU: pUBOCOMbI, KNETOYHbIN LLEHTP, LEHTPUON,
PECHUYKMN, KIYTUKU. DYHKLMM OPraHOMZ,0B KNETKU. BKAtoueHus.

AApPo — perynaTopHbIM LEHTP KneTku. CTpoeHue agpa: aaepHas 060104Ka, KaprMoniasma, XPOMaTUH,
AAPBLIWKO. XPOMOCOMBI.

TpaHcnopT BELLECTB B KNeTKe.
JemoHcTpaumu:

MopTpeTsbl: A. JleBeHryk, P. T'yk, T. LUBanH, M. WnengeH, P. Bupxos, Ox. YotcoH, ®. Kpuk, M.
YunkuHc, P. ®pankaun, K. M. bap.

Onarpammsl: «PacnpegeneHme XMMUYECKUX 31EMEHTOB B HEXMBOW Npupoae», «PacnpeaeneHuve
XMMUYECKUX 3/IEMEHTOB B KMBOM Npupoae.



Tabnunubl n cxembl: «Mepunoguyeckan TabamLa XMMUYECKUX 31emMeHTOB», «CTPOEHNE MONEKYbI
BOAbI», «bnocmHTes benkay, «CTpoeHne monekysbl benka», «CtpoeHne pepmeHTa», «HyknemHoBble
kncnotbl. AHK», « CtpoeHne monekynbl ATO», « CTpoeHWe 3yKapuoTMYEeCcKom KneTkn», «CTpoeHue
YKMBOTHOWM KNeTkn», «CTpoeHne pacTUTENbHOM KNeTkn», «CTpoeHne NPOKapNOTUHECKON KNETKNY,
«CTpoeHue sapa KnetTkn», «Yrnesoab!», «/iunngbi».

Ob6opyaoBaHWe: CBETOBOM MUKpPOCKON, obopyaoBaHWe ANnA npoBeaeHUs HabAAeHUI, U3MEPEHUA,
3KCNEPUMEHTOB, MUKPONPEenapaTbl PaCTUTENIbHbIX, })KUBOTHbIX U BAKTEPUAIbHbBIX KNETOK.

JTabopaTopHble U NpaKkTUYecKue paboTbi:

NabopaTopHan pabota Ne 1. «M3yyeHne KaTaIMTUUECKOIN aKTUBHOCTN GEepPMEHTOB (Ha Npumepe
amMunasbl UM KaTanasbl)».

NabopaTtopHana paboTta N2 2. «M3yyeHUe CTPOEHUS KIETOK PacTEHMM, }KUBOTHbIX U BaKkTepuit noa
MMKPOCKOMOM Ha roTOBbIX MUKpONpenapaTax U Ux onncaHue».

Tema 4. KnsHeneatenbHOCTb KNETKU.

O6bMmeH BellecTs, UM meTabonnsm. Accummaaums (n1acTM4ecknin obmen) n anccummnaumn
(sHepreTnuecknin obmeH) — aBe CTOPOHbI eANHOro npotlecca metabonnsma. Posib 3aKoHOB
COXpaHeHUA BELLLECTB M SHEPTrMM B NOHMMaHUK MeTabonunsma.

Tunbl 0bmeHa BelecTB: aBTOTPODHbIN U reTepoTPodHbINA. Ponb depmMeHTOB B 06MeHE BeLLLECTB U
npespaLLeHNn SHEPTUN B KNeTKe.

doTtocnHTes. CBeTOBaA M TeMHOBaA pa3bl poTocuHTE3a. Peakumm poTocnHTe3a. IPPEKTUBHOCTD
doTocmHTe3a. 3HaYeHMe GOTOCMHTE3a A8 XKU3HU Ha 3emne. Bananue ycnosuii cpeabl Ha
¢$OoTOCMHTE3 M cNOCO6bI NOBbIWEHMA €70 NPOAYKTUBHOCTU Y KY/IbTYPHbIX PAacTEHUIA.

XemocuHTes. XeMOCMHTe3MpWOLLI,Me 6aKTepMVI. 3HayeHMe XeMOCUHTE3a 1A XKU3HU Ha 3emne.

JHepreTUyecknit 0bMeH B KneTke. PaclienneHve BewWwecTB, BbiAe/eHME U aKKYMyIMPOBaHUe
3Hepruu B KNeTke. ITanbl aHepreTMdeckoro obmeHa. MmMKonns. BpokeHne n ero BUAbI.
KncnopofHoe oKuCAeHMe, NAKN KNeTouHoe AbixaHue. OkucanTensHoe docdopunnposaHme.
IdPEKTUBHOCTb IHEPreTUYeCcKoro obmeHa.

PeaKuum matpmnyHoro cnHtesa. FeHetnyeckaa nHeopmauma n AHK. Peanmsauma reHeTnyeckomn
nHdopmauunm B Knetke. FleHEeTUYECKMIN KO U ero CBOMCTBA. TPAHCKPUMNLMA — MAaTPUYHbINA CUHTE3
PHK. TpaHcaauusa — 6nocunHtes 6enKka. Itanbl TpaHcAALuMKU. KoanpoBaHMe aMMHOKMUCNOT. Ponb
pnbocom B BMocHHTe3E BeskKa.

HekneTtouyHble Gopmbl }KU3HWU — BUpPYCbI. cTopua OTKpbITMA BUpYcoB (. N. MBaHOBCKMNA).
OcobeHHOCTUN CTPOEHMS N }KUSHEHHOTO LMKAa BUPYCOB. BakTtepnodaru. bonesHun pacteHui,
YKMBOTHbIX U Ye/I0BEKA, Bbi3blBaeMble BUPyCcamu. Bupyc ummyHoaedpuumta yenoseka (BUY) —
Bo36yautenb CMNAa. ObpaTHasa TpaHCKpMNUmA, pesepTasa U uHTerpasa. Npodunaktunka
pacnpocTpaHeHMA BUPYCHbIX 3aboneBaHui.



JemoHcTpauuu:
MopTpeTbl: H. K. Konbuos, 4. N. MBaHoscKnit, K. A. Tumupases.

Tabnnupl 1 cxembl: «Tunbl NUTaHKUA», «MeTabonnsam», « MUTOXOHAPUA», K DIHEPreTUYECKNIT 0BMEH Y,
«XnoponnacT», «PotocmHTes», «CtpoeHune AHK», «CTpoeHue 1 GyHKUMOHMPOBAHME reHa», «CuHTe3
6enka», «FeHeTnYecknit koa», «Bupycbl», «bakrepnodarn», «CTpoeHme U }KU3HEHHbIN LMKA BUPYCa
CNWAOa, 6aktepuodara», «Pennnkauma AHK».

Ob6opyaoBaHue: mogenu-annankaunu «yasoexdme JHK v TpaHckpunuma», «BUocuHTe3 benkay,
«CTpoeHue KneTku», mogensb cTpyKTypbl JHK.

Tema 5. PaamHOXeHMe n HANBMAYANbHOE PA3BUTUE OPraHM3MOB.

KNneTouHbI LMKA, AU XKUSHEHHbIN UUKA KNeTKU. UHTepdasa n mmTtos. MNpouecchl, npoTekatoline B
nHTepdase. Pennmkauma — peakums matpuyHoro cnHtesa HK. CTpoeHne xpoMocom. XpOMOCOMHbIM
Habop — KapuoTun. AunaongHbii U raniouaHblii XpOMOCOMHbIe Habopbl. XpomaTtuapl.
LUunTonornyeckme ocCHOBbl Pa3MHOKEHUA U MHANBUAYANbHOIO Pa3BUTMA OPraHM3MOB.

JeneHuve Knetkn — mmntos. Ctagum mutosa. |_||OOLI,eCCbI, npouncxogAawime Ha pa3HbiX CTagnAax MUTO3a.
Buosornyeckunii cMmbicn MmMTo3a.

Mporpammupyemasn rubens KAETKM — anonTos.

q)OprI Pa3sMHOXeHNA OPraHNM3MoOB: b6ecnonoe 1 nonosoe. Bunapl 6ecnonoro Pa3MHOXeHNA:
AeneHmne Hagsoe, NO4YKoBaHME O4HO- U MHOTOKNIETOYHDbIX, cnop006pa3OBaHme, BeretatmeBHoe
pa3mHoXKeHune. MICKycCcTBEHHOe KNOHMPOBaHUE OPraHM3mMoB, ero 3Ha4YeHue 419 CeNleKumn.

NMonosoe pasmHOXKeHWe, ero OTINYuA OT 6ecnosnoro.

Me#o3. Ctagumn meiosa. Mpouecchl, Nponcxoasime Ha cTagusax meiosa. NosegeHne XxpOMOCOM B
menose. KpoccnHrosep. bronornyeckmii cMbicn 1 3HaYeHUE meinosa.

FameToreHes — npouecc 06pa3oBaHUA NONOBbIX KNETOK Y *KUBOTHbIX. [0/10Bble Kene3bl: CEMEHHUKM
N ANYHMKK. OBpasoBaHKe U pa3BUTUE NONOBbIX KNETOK — rameT (cnepmaTo3ong, alLeKkneTka) —
crnepmartoreHes u oBoreHes. OCo6eHHOCTM CTPOEHMA ANLLEKNETOK U CNepMaToO30Ua0B.
OnnopgotBopeHune. MNMapTeHoreHes.

NHanBmayanbHoe passuTune (oHToreHes). IMbpmMoHanbHoe passuTme (ambpuoreHes). ITanbl
3MBPUOHANBHOIO Pa3BUTUA Y MO3BOHOYHbIX XUBOTHbIX: ApPobAeHUe, racTpyNaLmMaA, opraHoreHes.
MocTtambpuroHanbHoe pa3suTUe. TUnbl NOCTIMBPUOHANBHOMO Pa3BUTUA: NPSAMOE, Henpsamoe
(nMunHouHOE). BAnsHMe cpeabl Ha pa3BUTME opraHn3mos, GaKTopbl, CNOCO6HbIE BbI3blBaTh
BPOXAEHHbIE ypoaCTBa.

PocTt n passutue paCTeHMﬁ. OHTOreHes UBETKOBOIO pPacTeHnA: CTpoeHne cemeHu, CtTagum pasBuUTUA.

JemoHcTpauuu:



Tabanupl 1 cxembl: «Popmbl pa3MHOMKEHMA OpraHM3MoB», « IBOMHOE ONI040TBOPEHME Y LIBETKOBbIX
pacTeHuin», «BereTaTUBHOE pPa3MHOMeEHNEe pacTeHnin», «[leneHune KneTkm baktepuninn, «CTpoeHune
NOIOBbIX KNETOK», «CTPOEHME XPOMOCOMbI», «KNeTouHbI LnKkA», «Penamkauma JHK», « Muto3»,
«Meno3s», «[pamoe 1 Henpamoe pa3BuTne», «FametToreHe3 y MIEKONUTAIOLLMNX U YENOBEKAY,
«OCHOBHble CTaAnKM OHTOreHesa.

O6opyaoBaHMe: MMKPOCKOMN, MUKponpenapaTbl «CnepmaTo3onabl Maekonutatowero», «fAniuekneTka
MmaekonuTtarowero», «KapUoKMHe3 B KNeTKax KopeLlKa IyKa», MarHuTHaa mogenb-annanKkauma
«JeneHne kKnetkm», mogenb AHK, moaenb metadasHom XpOMOCOMbI.

JTabopaTopHble U NpakTUYecKne paboTbi:

NabopaTtopHana paboTta Ne 3. «kHabatogeHne mmnTo3a B KNeTKax KOHYMKA KOpeLlKa JIyKa Ha roToBbIX
MWKponpenapaTax».

NabopaTopHas pabota N2 4. «M3yyeHune cTPOeHUA NOMOBbIX KNETOK Ha FOTOBbIX MUKpOMNpenapaTax».
Tema 6. HacnencTBeHHOCTb U M3MEHUYMBOCTb OPraHN3MOB.

MpegmeT 1 3agaun reHeTuku. ctopuma pasBuTUA reHeTUKN. Ponb LMTONOMMKN 1 3mMBproiormm B
CTaHOBJ/IEHUW FreHeTUKN. BKNag poCCUIMCKUX M 3apyBeXkHbIX YUEHbIX B Pa3BUTUE reHeTUKU. MeToabl
reHeTuKM (rMbpunaonorMyecknin, LUTOreHeTUYECKUN, MONEKYNAPHO-TeHETUYECKMIA). OCHOBHbIe
reHeTnyeckume NoHATUA. FeHeTnyeckasa CMMBOJIMKA, UCMOb3yemMas B CXeMaX CKPeLLMBaHUA.

3aKOHOMEPHOCTU Hac/e0BaHUA NPU3HAKOB, YCTaHOBAEHHble . MeHaenem. MoHormbpuaHoe
CKpellLmBaHue. 3aKoH eanHO06pasna rmbpunaos NepBoro NoKoieHua. Npasmao 4OMUHUPOBAHUA.
3aKoH paclieneHuns NpuM3HakoBs. MNoTesa YNCTOTbI rameT. MoIHoe U HeMoIHOe LOMUHMPOBAHME.

OurnbpuaHoe cKkpewmBaHne. 3aKoH He3aBMCUMOrO Hacle0BaHMA NPU3HaKOB. LiuToreHeTnYeckne
OCHOBbI ANTMBPUAHOrO CKpelmBaHna. AHaAn3npyoLLee ckpelmsaHue. Micnonb3oBaHune
aHaIM3NPYIOLLErO CKPeLLMBaHNA AN Oonpeae/ieHus reHotuna ocobu.

CuensieHHoe HacneaoBaHMe npu3HakoB. Pabota T. MopraHa no cuen/ieHHOMY Hac/ie40BaHUIo
reHoB. HapylweHue cuenneHma reHoB B pe3y/ibTaTe KPOCCUHIoBepa.

XpOMOCOMHaﬂ Teopua HacneaCcTBeHHOCTU. [eHeTU4YecKne KapTbl.

leHeTnKa nona. XpoMOCOMHOE onpeaesieHMe noJsa. AyToCOMbl M MNOJI0OBbIE XPOMOCOMbI.
FomorameTHble 1 reTeporameTHble opraHM3mbl. HacnegoBaHue NPU3HAKOB, CLEMNIEHHbIX C NOJIOM.

MN3meHYMBOCTb. BUAbl M3MEHUMBOCTU: HEHAC/IeACTBEHHAA U HacneacTBeHHas. Ponb cpeabl B
HeHacneaCcTBEHHOM M3MEHUYMBOCTU. XapaKTepucTnka MmoanduKaunmoHHON M3MEHUYMBOCTH.
BapuaumoHHbIN paa 1 BapuauMoHHaa Kpueaa. Hopma peakuumn npusHaka. KonnyectseHHble 1
KauyeCTBEHHbIEe NPU3HAKKN U UX HOPMa peakuun. CBocTBa MOANPUKALLUOHHOW N3MEHUYUBOCTU.

HacnepcreeHHas, Uam reHOTUNMYECKasA, USMEHUYMBOCTb. KOMOUHATMBHAA N3MEHYMBOCTb. Meinos 1
NOJI0BOW NPOLLECC — OCHOBA KOMOWHATUBHOM M3MEHUYMBOCTU. MyTaLMOHHAA U3MEHUYNBOCTD.
Knaccndukauma myTaumii: reHHble, XPOMOCOMHbIE, FTEHOMHbIE. YacToTa U MPUYMHBI MyTaumiA.



MyTareHHble paKTOpbl. 3aKOH FTOMONOTMYECKMX PALOB B HAac1eACTBEHHON nameH4msoctn H. U.
Basunosa.

BHEﬂAepHaﬂ HacneaCcTtBeHHOCTb U USMEHYUBOCTb.

leHeTnKa yenoBekKa. Kapnotun yenoseka. OCHOBHble MeTOAbl FEHETUKU YeNoBeKa:
reHeasornyeckuii, 6IM3HeL0BbIN, LUTOreHEeTUYECKUIM, BUOXMMUNYECKMIA, MONEKYNAPHO-
reHeTudyeckunii. CoBpemeHHoe onpeaeneHune reHoTMna: NoJIHOreHOMHOE CEKBEHUPOBaHMe,
reHOTUNUPOBaHMeE, B TOM Yncie ¢ nomoupbto MNLUP-aHannsa. HacneacrseHHble 3a60/1eBaHUA
yeNloBeKa: reHHble 60n1e3HM, 6oNe3HM C HacneCTBEHHOM NPeApPacnoNoKEeHHOCTbIO, XPOMOCOMHbIE
60one3Hn. ComaTMyecKkmne U reHepaTmBHble MyTauuun. CTBONOBbIE KNeTKW. MpUHLUUNbI 340p0BOro
06pasa *KU3HU, ANArHOCTUKMU, NPOPUNAKTUKM U NeYEHNS TeHEeTUYeCKUX bonesHen. MeauKko-
reHeTMYeckoe KOHCYbTUPOBaHUe. 3HaYeHNE MeANLMHCKON FreHETUKN B NPeAoTBPaLLEHUN U
Jle4eHUn reHeTUYeCcKnx 3abosieBaHUI YenoBeKa.

JemoHcTpauuu:

MopTpetbl: . MeHagens, T. MopraH, I'. ge ®pus, C. C. YetBepukos, H. B. Tumodees-Pecosckuii, H. U.
Basunos.

Tabnuubl M cxembl: « MoHOrMBpUAHOE CKpelnBaHMe U ero UMTOreHeTUYecKasn 0CHOBa», «3aKoH
pacLlenieHUs 1 ero LMToreHeTuYecKkas oCHoBa», «3aKoH YNCTOTbI rameTy, «AurnbpunaHoe
CKpelwmBaHue», «Llutonormyeckme ocHoBbl ANTMBPUAHOrO CKpewmBaHmna», «Meiosy,
«B3aumogaeiicTeune annenbHbIX reHoB», «feHeTUYecKue KapTbl PACTEHWUI, XUBOTHbIX U YesloBeKa»,
«l'eHeTUKa nona», «3aKOHOMEPHOCTU HAacNeA0BaHMA, CLENIEHHOTO C NosIom», «KapuoTtunsl
YyenoBeKa N XKMBOTHbIX», «BUAbl U3MEHUYMBOCTUY, «MoandUKaLMOHHAA N3MEHUYMBOCTbY,
«HacnepoBaHue pesyc-paktopa», «FeHeTuKa rpynn Kposu», « MyTaLMoHHaA U3MEHYMBOCTbY.

ObopyaoBaHue: mogenu-annankauun «MoHornbpuaHoe ckpelmBaHme», «kHenonHoe
AOMUHMpPOBaHUe», « AnrnbpuaHoe ckpelmsaHue», «MepekpécT XpOMOCOM», MUKPOCKOMN U
MUKponpenapat «lpo3oduna» (Hopma, MyTauumn Gopmbl KPbIJIbEB U OKPACKK Tena), repbapwuii
«lopox noceBHOM.

JNabopaTtopHble M NpakTU4yeckne paboTbl:

NabopaTtopHas paboTta Ne 5. «M3yyeHne pe3ynbTaToB MOHOTMOBPUAHOTO N AUTMBPUAHOTO
CKpeLMBaHUA y Ap030dUbl Ha FOTOBbIX MUKPONpenapaTax».

NabopaTopHas pabota N2 6. «M3yyeHne MoaMPUKALLMOHHOW U3MEHUYNBOCTHU, MOCTPOEHNE
BapMaLMOHHOro pAaa M BapMaLMOHHOW KPUBOMY.

NabopaTtopHana paboTta N2 7. «AHanM3 myTaunii y 4po30dunsibl Ha FOTOBbIX MUKpONpPenapaTax».
MpakTnyeckana pabota N2 2. «CocTaB/iieHWe M aHAAN3 POAOC/OBHbIX YE/IOBEKAY.

Tema 7. Cenekuma opraHmamoB. OCHOBblI BUOTEXHOOMUN.



Cenekuma Kak HayKa 1 npouecc. 3apoXaeHne cenekumnmn u gomectmkaums. Yuenue H. U. Basnnosa o
LeHTPax MPOUCXOXKAEHMA U MHOr00Bpasna KybTYPHbIX pacTeHuid. LleHTpbl NponcxoskaeHms
OOMaLIHUX XUBOTHbIX. COpT, Nopoaa, WTaMm.

CoBpeMmeHHble MeToAbl cenekumm. MaccoBbl U UHAMBUAYANbHBIN OTOOPbI B CENEKLUM PACTEHWUI U
UBOTHbIX. OUEHKa 3KcTepbepa. bAM3KopoACTBEHHOE CKpelmBaHMe — MHOPUAWHT. YMcTan NMHUA.
CKpeLnBaHue YNCTbIX IMHUIA. FeTeposuc, nam rmbpmngHas cuna. HepoacTBeHHOe CKpeLMBaHme —
ayTopuamHr. OTaanéHHan rmbpuamsauna n eé ycnexu. MICKycCTBEHHbIN MyTareHes 1 noayvyeHue
noannaonaos. [LoOCTUXKEHUA CENEKLMN PACTEHUI, }KUBOTHbIX U MMKPOOPFraHWM3MOB.

BMOTEXHO/I0rMA KaK OTpac/ib Npou3BoAcTBa. [eHHan UHXKeHepus. ITanbl CO34aHNA PEKOMOUHAHTHOM
OHK 1 TpaHcreHHbix opraHnamos. KnetouHasa nHxeHepua. KnetouyHble KyabTypbl.
MWKpPOKNOHaNbHOE pa3MHOMXKeEHNE pacTeHUI. KnoHMpoBaHWE BbICOKONPOAYKTUBHbIX
Ce/NIbCKOX03AMCTBEHHbIX OPFraHM3MOB. IKOIOrMYECKNE M 3TUYeCKUe Npobaembl. TMO — reHeTUYECKM
MogMdUUMPOBaHHbIE OPraHU3MBI.

JemoHcTpaumu:
MopTpeTbl: H. U. Basnnos, U. B. MuuypuH, I. [l. KapneueHko, M. ®. MBaHoB.

Tabanupl 1 cxembl: KapTa «LLeHTpbl NPOUCXOXKAEHMA N MHOTO0OPasns KyNbTYPHbIX PacTeHUn»,
«Mopoabl 4OMALLHUX }KUBOTHbIX», « COpTa KY/IbTYPHbIX pacTeHuiny, « OTaanéHHasa rubpmuansauma»,
«PaboTbl akagemuka M. ®. MUBaHoBay, «[Moannaonaunsay, «O6BbEKTbI BUoTeXHONOTMNY, «KNeToYHble
KYNbTYpbl U KNOHUPOBaHUE, « KOHCTPYMpoBaHUE N NepPeHOC reHOB, XPOMOCOMY.

ObopyaoBaHMe: MyaaXKn N10A40B U KOPHENN0A08B ANKMX GOPM U KYNbTYPHbIX COPTOB pacTeHu,
repbapunii «CenbCKoXo3ANCTBEHHbIE PAaCTEHUAY.

JNlabopaTopHble 1 NpakTUYecKkne paboTbi:

IKcKypeua «OCHOBHbIE METOAbI U LLOCTUXKEHUSA CENEKLUN PACTEHUI U XUBOTHBIX (Ha CENEKLMOHHYIO
CTaHLUMIO, NNeMeHHY0 depmy, COPTOUCNbITATENbHBIN YY4aCTOK, B TEM/IMYHOE XO3ANCTBO,
NabopaToputo arpoyHUBEpPCUTETA MU HAYYHOTO LLEHTPaA)».

11 KNACC

Tema 1. 9BoNOUMOHHAA Buonorms.

MpeanocblIKNM BOSHUKHOBEHWS 3BOJIIOLNOHHOM TEOPMU. IBOIOLMOHHAA TEOPUA N €€ MeCTo B
6uonornn. BanaHume sBoNOLMOHHOM TEOPUN HA PAa3BUTUE BUONIOTUN U APYTUX HAYK.

CBMAeTenbCTBa 3BOAOUNN. [laNIeOHTONOMMYECKME: NOCAEA0BATENbHOCTb NOABNEHUA BUAOB B
nasieoHTOI0rMYeCcKomn neTonncu, nepexoaHole ¢opmbl. Broreorpadpuyeckmne: cxoacTso 1 pasanume
dayH 1 paop maTepmUKOB M OCTPOBOB.



3M6pMOﬂOFM‘-IECKMEZ cXoAactea U pasnnyumAa 3M6pMOHOB Pa3HbIX BMAOB MNO3BOHOYHbIX.
CpaBHUTENbHO-aHAaTOMUYECKME: TOMOJIOTUYHbIE, AHANIOTUYHbIE, pyAUMEHTApPHbIE OpraHbl,
aTaBU3Mbl. MOJ’IeKyﬂﬂpHO-6VIOXMN\VI‘-IECKVIe: CXo4CTBO MEXaHU3MOB HacneaCTBEHHOCTU N OCHOBHDbIX
meTaboimyeckmnx I'IyTEﬁ Y BCEX OPraHN3MOB.

JBontoumnoHHan Teopua Y. LapsuHa. NpeanocblikKK BOSHUKHOBEHWUA AapBUHM3MA. [BUKYLLME CUbI
3BOJIOLMM BUAOB Mo JapBuHy (M36bITOYHOE Pa3MHOMKEHME NPU OrPaHNUYEHHOCTU PECYPCOB,
HeonpeaeNéHHan N3MeHYNBOCTb, bopbba 3a CyLLeCcTBOBaHME, ECTECTBEHHbIN O0THOP).

CuHTeTuYecKas Teopusa asontoumm (CTI) n eé 0OCHOBHbIE NOOXKEHUS.
MuKpoasoaoums. NMonynaunsa Kak eanHMLA BUAa U 3BONOLUN.

Osuxylime cunbl (pakTopbl) 3B0AOLUM BUAOB B Npupoae. MyTaLuMOoHHbIN npouecc u
KOMBMHaTMBHAA M3MEHUYMBOCTb. NoNyAALMOHHbIE BOJIHbLI 1 Apeid reHos. M3onauma n murpauus.

EcTecTBeHHbIN 0TOOP — HanpasaAowWwmin GakTop asonoLmn. Popmol ectecTBeHHOro oTbopa.

Mprcnocob1eHHOCTb OPraHM3MOB KaK pesyibTaT 38o/oumm. Mpumepsbl npucnocobaeHminy
opraHn3amoB. Apomop¢o3bl U nanoaganTalmm.

Bua v BugoobpasosaHue. Kputepum euga. OcHoBHble GOpMbl BUA006pa3oBaHUA: reorpapuyeckoe,
aKosIorMyecKoe.

MakKkpoasontoumsa. CDOprI aBositoUnn: d)vmemqecr(aﬂ, AnBepreHTHaA, KOHBEpPreHTHasa,
napannenbHan. HEO6paTMMOCTb 3BO/1IOUUNN.

MponcxoxaeHne oT HecrneLmMann3MpoBaHHbIX NpeaKos. Mporpeccupytolan cneunanmsanms.
ApantusHaa paguauma.

JdemoHcTpauuu:

MopTpeTbl: K. lIuHHen, XK. b. Jlamapk, Y. JapsuH, B. O. Kosanesckuit, K. M. bap, 3. l'ekkenb, .
Mtionnep, A. H. CesepLos.

Tabanupl 1 cxembl: «PasBuUTUE OPraHNYECKOro Mmpa Ha 3emse», «3apoabin NO3BOHOYHbIX
KUBOTHBIX», «ApxeonTepuKe», «Popmbl 60pbbbI 3a cywecTBOBaHUE», «ECTECTBEHHbIN OTHOPY,
«MHoroobpasune copToB pacteHuiny, «IMHoroobpasmne Nnopos KMBOTHbIX», «Monynaumum»,
«MyTaunoHHas U3MeHYNBOCTb», «Apomopdosbl», «Manoagantaymm», «Obwan aereHepauns»,
«OBUKYLLME cUbl 3BOAIIOLMKY, «KapTa-cxeMa mapwpyTa nyTewectsus Y. [lapsmHa», «bopbba 3a
cywectsoBaHue», «MpucnocobaeHHOCTb opraHnM3moB», «Feorpaduyeckoe BuaoobpasoBaHme»,
«JKosn0rnyeckoe BnaoobpasoBaHmer.

O6opyaoBaHUE: KONNEKLMA HACEKOMBIX C Pa3/IMYHbIMM TUMAMM OKPACKK, Habop NA0A0B U CEMSH,
Konnekuma «Mprumepbl 3aWMUTHBIX NPUCNOCOBAEHMI Y ]KUBOTHbIX», MoAeNb « OCHOBHbIe
Hanpas/ieHUA 3BOIIOLUMNY», 06bEMHaA mogenb « CTpoeHMe roIOBHOrO MO3ra NMo3BOHOYHbIXY.



Buoreorpaduyeckan Kapta Mmpa, Koinekumsa «©opmbl COXPaHHOCTM UCKOMAeMbIX XUBOTHbIX U
pacTeHni», moaenb annamKkauma «MepekpecT XPOMOCOM», BNaXKHble NnpenapaTbl «Passutue
HaceKkoMoro», «PasBuTue AArywKn», MMKkponpenapat «Jposodpuna» (Hopma, mytaumm Gopmbl
KPbIZIbEB W OKPACKM Tena).

JlabopaTopHble U NpaKkTUYecKne paboTbi:
JNabopaTopHasa pabota Ne 1. «CpaBHeHMe BUAOB N0 MOPHOIOrMYECKOMY KPUTEPUIO».

JNlabopaTopHasa pabota N2 2. «OnucaHne npucnocobaeHHOCTN OpraHn3ma U eé OTHOCUTEIbHOTO
XapakTepa».

Tema 2. Bo3HMKHOBEHME 1 pa3BUTUE KU3HU HA 3eme.

[oHayyHble NpeacTaBNeHUs 0 3apOXKAEHUN XKU3HKU. HayuHble rMnoTe3bl BO3SHUKHOBEHUSA KU3HU Ha
3emne: abuoreHes 1 NnaHcnepmus. XmMmudyeckas 3BonoLma. ABMOreHHbIN CUHTE3 OpraHUYeCcKmX
BELLECTB U3 HEOPraHWYECKUX. DKCNepUMEHTaIbHOE NOATBEPKAEHNE XMMUYECKOM 3BOOLMMN.
HayanbHble aTanbl 6uonornyeckoi asoatoumnm. N'notesa PHK-mupa. dopmmposaHne membpaHHbIX
CTPYKTYP M BO3HUKHOBEHME NPOTOKAETKU. MepBble KNEeTKN U 1UX 3Bontouns. PopmmnposaHue
OCHOBHbIX TPYNM ¥KUBbIX OPraHU3MOB.

Pa3BuTME *KM3HM Ha 3emsie No 3pam K nepmnogam. Katapxeit. Apxeiickas n NpoTepo30mncKan pbl.
Maneosoickan spa n eé nepmoapl: KEMOPUIACKNIN, OPAOBUKCKUI, CUNYPUNCKUIA, LEBOHCKUIA,
KaMeHHOYro/ibHbl, NEPMCKUNA.

Me3s0o30i1cKas 3pa U e€ nepmoabl: TPMACOBbLIN, OPCKUI, MEIOBOMN.
KalHo30McKan apa n eé neprosbl: NafeoreHoBbIN, HEOreHOBbIN, aHTPOMOreHOBbIMN.

XapaKTepucTrka Knmmara 1 reonorMyeckmnx npoueccos. OCHOBHbIE 3Tanbl 3BO/OLMM PAaCTUTENbHOMO
N KMBOTHOTO MMpa. Apomopd0o3bl y pacTeHUI U }KUBOTHBIX. [loABAEHME, PACLLBET U BbIMMpPaHUe
rPynn *MBbIX OPraHM3moB.

CucTtema opraHMYecKoro Mmpa Kak otpaskeHue 3sontoumm. OCHOBHbIE cUCTeMaTUUYECKME FPY bl
OpraHn3mos.

JBOAOLMA YeNoBeKa. AHTPONONOMMA KaK HayKa. Pa3BuTie NpeacTaBAeHU O NPOUCXOMKAEHMM
yesnoBeka. MeToabl U3ydeHUa aHTponoreHesa. Cxo4CcTBa M Pa3numa YesI0BEKA U UBOTHbIX.
CuctemaTMyecKoe NoJoXKeHue Yenoseka.

Osuxylme cunbl (PpakTopbl) aHTponoreHesa. HacnencTBeHHas M3MEHYMBOCTb M €CTECTBEHHbIA
oT60p. Ob6LWECTBEHHbIN 06pa3s *KU3HU, U3rOTOBAEHNE OPYANM TPYAa, MblLLIEHUE, peyb.

OCHOBHble CTaZMM1 1 BETBM 3BOJIIOLMMN YE/I0BEKA: aBCTPANONUTEKM, YenoBeK ymenblid, Yenosek
npAMoXoaAWwnin, YenoBek HeaHAEPTaNbCKUIN, YenoBek pasyMHbIn. HaXxoAKM MCKOMaeMbIX OCTaTKOB,
BPEMSA CyLLLeCTBOBaHMA, 061acTb pacnpocTpaHeHns, 06 bEM roN0BHOrO Mo3ra, 06pas KMU3HK, opyama.



Yenoseyeckune pacbl. OCHOBHble 60/iblIME pachl: eBpONeonaHas (eBpasniickas), Herpo-
aBCTpanonaHas (3KkBaTopuanbHas), MOHronouaHas (asmaTcKko-amepuKaHckasn). YepThbl
NpMCcnocob1eHHOCTM NpeacTaBuTe el YeI0BEYECKMX Pac K YCI0BUAM CyLLecTBOBaHMA. EgMHCTBO
yesioBeYECKMX pac. KpuTuKa pacusma.

JdemoHcTpauuu:
MopTtpetbl: ®. Peau, /1. Mactep, A. . OnapuH, C. Munnep, I'. tOpu, Y. JapsuH.

Tabanupl 1 cxembl: «Bo3HMKHOBeHME CONHEYHOM cUCTEMBI», «Pa3BUTUE OPraHMYECKOro MUPaY,
«PacTutenpHas Knetka», « XKMBOTHaA KneTka», «[1poKapmnoTuyeckasa knetka», «CoBpemeHHas
cMcTeMa OpraHMYeckoro mmpa», «CpaBHeHME aHAaTOMMYECKMX YePT CTPOEHUA YeIoBEKA U
YyenoBeKoobpasHbix 06e3bAH», «OCHOBHbIE MECTA NAJIEOHTONOTMYECKMX HAaXOA0K NPeaKoB
COBPEMEHHOTO YesioBeKay, «JpesHelwmne noan», «pesHne niogn», «MNepsble cOBpeMeHHbIe
nroan», «Henoseyeckme pacbi».

ObopyaoBaHue: mynaxn «NpouncxoxkaeHune yenoseka» (61OCTbl aBCTPANONUTEKA, MUTEKAHTPONA,
HeaHZepTanbLia, KPOMaHbOHLA), CNENKU UK N306paXKeHUA KaMeHHbIX OpyAnin NepBobbITHOTO
yenoBeKa (KaMHKU-yonnepsbl, pybuna, ckpebna), reoxpoHonornyeckan Tabamua, konnekyma «Popmeol
COXPaHHOCTU MCKOMAEMbIX }KMBOTHbIX U PAaCTEHUI».,

JTabopaTopHble U NpakTUYecKne paboTbi:

MpakTnyeckana pabota N2 1. «M3yyeHne NcKonaemMbiX OCTaTKOB PAaCTEHUIM U XKMUBOTHbIX B

KONNeKUnAax».

IKCKypcuA «IBONIOLMA OPraHUYECKOro Mupa Ha 3emne» (B eCTeCTBEHHO-Hay4YHbIN UK
KpaeBea4yeckuii mysen).

Tema 3. OpraHM3mbl U OKpyKatoLasa cpeaa.

JKONOrMA KaK HayKa. 3a4aumn 1 pasaensl 3KoAormn. MeToabl SKONOrMHECKUX UCCAeA0BaHNA.
IKONOrMYECKOE MMPOBO33PEHME COBPEMEHHOTO Ye/10BEKa.

Cpeabl 06UTaHMA OpPraHM3MOB: BOAHAs, HA3eMHO-BO3AYLLHAA, MOYBEHHAsA, BHYTPUOPTraHU3MEHHas.

3Konormnyeckune daxktopsbl. Knaccnoukauma skonormieckmx Gaktopos: abuotuueckme, bUotTnuyeckme u
aHTponoreHHble. [leficTBne 3KoN0rMYeckmx GpakTopoB Ha OpraHM3Mbl.

AbunoTmyeckme GaKkTopbl: CBET, TeMMNepaTypa, BAaxKHOCTb. PoTonepmnoansm. MpucnocobneHuns
OPraHU3MOB K AeNCTBUIO abnoTUYeCKMX GaKTopoB. Brosornyeckme putTmel.

BuoTtnyeckune dpaktopbl. Buabl 6GUOTUYECKMX B3aUMOLENCTBUN: KOHKYPEHLMA, XULLHMUYECTBO,
cumbunos u ero dopmbl. MapasnTmam, Koonepauus, MyTyasansm, KOMMEHCANN3IM (KBAPTUPAHCTBO,
HaxnebHMYecTBOo). AMeHCaNn3m, HEMTPaAIU3M. 3HaYeHNe BUOTUYECKUX B3aUMOAENCTBUI Ans
CyLLLeCTBOBaHMA OPraHM3MOB B NPUPOAHbIX COObLLEeCTBax.



IKOIOTMYECKMEe XapaKTepUCTMKKN nonynaumm. OCHOBHbIE NOKa3aTe M NONYAALUN: YNCIEHHOCTD,
NAOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauma. AIMHaMUKa YNCAEHHOCTM NONYAALUN U
eé perynauus.

JemoHcTpaumu:
Moptpetbl: A. Tymbonbar, K. ®. Pynbe, 3. lekkenb.

Tabnunubl M cxembl: KapTa «lpupoaHble 30HbI 3eman», «Cpeabl 06UTAHUA OPraHU3MOBY,
«doToneprogusam», «Monynaumm», «3aKOHOMEPHOCTM POCTA YUCNEHHOCTM NONYAALUUU UHPY30PUN-
Tydenokny, «MNuiiesblie Lenmn».

NabopaTopHble M NpakTUYeckne paboTobl:

NabopaTtopHana paboTta Ne 3. «Mopdosornyeckne ocobeHHOCTN PacTEHUI U3 Pa3HbIX MeCT
obuTaHua».

NabopaTopHas pabota N2 4. «BauaHMe cBeTa Ha POCT U Pa3BUTUE YEPEHKOB Koaeyca».
Mpaktnueckan pabota No 2. «MoACcUYET NAOTHOCTU NONYAALMIA Pa3HbIX BUAOB PaCTEHUMN Y.
Tema 4. CoobL,ecTBa M 3KONOTMUYECKME CUCTEMDI.

CoobLecTso opraHn3moBs — buoLeHo3. CTpyKTypbl b1oLeHo3a: BUA0Bas, MPOCTPaHCTBEHHaS,
TpodmyecKkas (nuuiesasn). Buapl-aommHaHTbl. CBA3K B BLoLEHOo3e.

3Konormyeckmne cuctemol (akocuctembl). NMoHATHE 06 sKocHucTeme 1 BroreoLeHose.
®DYHKUMOHANbHbIE KOMMNOHEHTbI 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI, peayLeHTbl. KpyrosopoT
BELLECTB 1 NOTOK 3HEPrmMuM B aKocucteme. Tpoduueckue (nuuiesble) ypoBHU 3KocucTemsl. MnLiesble
uenu u cetu. OCHOBHbIE MOKa3aTeNn 3KoCUCTEMbI: BMomacca, NpoayKuma. IKonormyeckune
nMpamuapl: NPOAYKLMM, YNCAEHHOCTU, BMomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCT,
camoperynauus, passutme. Cykueccus.

MpupoaHble 3KOCUCTEMBI. IKOCUCTEMbI 03EP M PeK. IKOCUCTEMA XBOMHOMO MAN LUMPOKOANUCTBEHHOTO
neca.

AHTpOMoreHHble aKocUcTeMbl. Arpoakocuctemsl. YpboakocucTemsl. Buonormyeckoe u
X03AMCTBEHHOE 3HaYeHMe arpoaKkocucTem m ypboskocucTem.

BropasHoobpasmne Kak pakTop yCTOMUMBOCTH aKocucTeM. CoxpaHeHne BUOIOrnyeckoro
pa3Hoobpasua Ha 3emne.

YyeHue B. UN. BepHaackoro o 6uocdepe. MpaHuULbl, COCTaB U CTPYKTypa 6ruocdepbl. nsoe BeL,ecTso
n ero ¢pyHKUMnN. OcobeHHOCTN bBruocdepbl Kak r106asbHOM SKOCUCTEMDI. [JMHaMUYeCcKoe paBHOBeCKE
M obpaTtHasa cBA3b B buochepe.

KpyroBopoTbl BELLECTB U HUOreoXMMUYECKME LMKIIbI 3N1EMEHTOB (yraepoaa, a3oTa). 30HaNbHOCTb
6unocodepbl. OCHOBHbIE BUOMbI CyLLIN.



YenoseyecTBo B 6uocdhepe 3eman. AHTPONOreHHble M3MeHeHUs B buocepe. MobanbHble
3Konormnyeckme npobsemol.

CocyuiectBoBaHMe Npupoabl U Yenoseyectsa. CoxpaHeHMe 6MOpPa3HO06PasMA Kak OCHOBa
yCTOMYMBOCTM Brocdepbl. OCHOBA PaLMOHAIbHOTO YNPaBAEHUSA NPUPOLHbIMU PECYPCAMM U UX
ncnosnb3oBaHue. [oCTUKeHUn 6MON0rMM 1 oXpaHa NPUPOAbI.

JdemoHcTpauuu:
MopTpeTbl: A. . TeHcau, B. H. Cykaués, B. . BepHaackuii.

Tabnunubl 1 cxembl: «nweBble Lenn», «bUoLLEHO3: cocTaB U CTPYKTYpa», «pupoaHble
coobuwectBay, «Llenn nutaHmA», «IKonormyeckaa nupamuaa», «bnochepa n yenosek»,
«JKocucTeMA LUMPOKONUCTBEHHOTO Jieca», « DKOCMCTEMA XBOMHOrO fleca», «bruoueHo3 Bogoémay,
«ArpoueHo3y, «[fpuMepHble aHTPOMOreHHbIE BO3AENCTBUA HA NPUPOAY», «BarKHeLWwmne NCTOYHMKK
3arpsA3HeHns Bo3ayxa U rpyHTOBbIX BoA», «[oyBa — BaXkHeWLwas cocTaBaAowan buocpepbl»,
«®PakTOpbl Aerpagaumnm nousy, «MapHMKOBbIN 3dPeKT», «PaKTOpbl PAAMOAKTUBHOTO 3arpA3HEHUA
6uocohepbly, «0bulan cTpyKTypa 6Mochepbly, «PacnpocTpaHeHue u3Hu B buochepe», «O30HOBbLIN
aKpaH buocdepbi», «KpyrosopoT yrneposa B buocdepe», «Kpyrosopot a3ota B npupoae».

Ob6opyaoBaHue: mogenb-annankaumsa «TunuyHble buoueHosbi», repbapuit «PacTuTenbHble
coobuiectBay, Koanekumumn «bruoLeHos», «BpeauTtenm BaskHENLLMX CENbCKOXO3ANCTBEHHbIX KY/IbTYPY,
repbapum 1 KOMJIEKUMM PACTEHUM U 3 KUBOTHbIX, MPUHAAEXKALME K Pa3HbIM 3KO0TMYECKMM
rpynnam ogHoro Buaa, KpacHas KHura Poccuiickoin ®eaepauunm, nsobparkeHma oxpaHaemblX BUA0B
PacTeHUN N }KUBOTHbIX.



MNAAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOTPAMMBbI NO BUONOTMN HA BASOBOM YPOBHE
CPEAHEIO OBLLETO OEPA3OBAHUA

CornacHo ®I'OC COO, yctaHaBauBatoTcA TpeboBaHUA K pe3yibTaTam 0CBOEHMA obyyatowmmmcs
nporpamm cpeaHero obuero o6pasoBaHMA: AMYHOCTHbIM, METANPeaMETHbIM U NPegMeTHbIM.

JINYHOCTHBIE PE3Y/IbTATbI

B CTpYKTYpe IMYHOCTHbIX Pe3ynbTaTOB OCBOEHMSA NpeameTa «brnonorma» BblaeneHbl cieayowme
COCTaBAAOLMNE: OCO3HAHME 00YYAOLWMMUCA POCCUMNCKON FParKAaHCKON MAEHTUYHOCTU — TOTOBHOCTM
K CaMOpa3BUTUIO, CAMOCTOATEIbHOCTU N CAMOONpPeaeNeHNto, Halmyne MoTUBALLMKN K 0ByYeHu Lo
6uonoruu, ueneHanpasseHHOE Pa3BUTUE BHYTPEHHUX yOeXKAeHNI TIMYHOCTU Ha OCHOBE K/IOUYEeBbIX
LeHHOCTeN U UCTOPUYECKUX TPAANLMIA Pa3BUTUA BMONOTMYECKOro 3HAHMA, FTOTOBHOCTb U
CNOCcoBHOCTb 0byYatoLLMXCA PYKOBOACTBOBATLCA B CBOEW AEeATENbHOCTU LLEHHOCTHO-CMbIC/I0BbIMMU
YCTaHOBKaMM, NPUCYLLMMU cUcTeMe BUonormyeckoro obpasoBaHms, HaaMumMe 3KOI0rMYECKoro
NpPaBOCO3HaHMA, CNOCOOHOCTU CTaBUTb LLESIN U CTPOUTb KMU3HEHHbIE NAAHbI.

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NpeameTta «bruonorna» J4oCTUraloTca B eAUHCTBE yuebHoM u
BOCMMUTATENbHON AeATeIbHOCTU B COOTBETCTBUM C TPAANLMOHHBIMU POCCUIACKMMMU
COUMOKYNbTYPHbIMW, UCTOPUYECKMMU U AYXOBHO-HPABCTBEHHbIMM LLEHHOCTAMM, NPUHATLIMW B
obLecTBe NpaBnIamMmn U HOpMaMmM NOBEAEHMA U CNOCOBCTBYIOT MPOL,EeCcCaM CaMOTMO3HaAHMS,
CaMOBOCMMUTAHMA U CAMOPA3BUTUA, PAa3BUTUA BHYTPEHHEN NO3ULMN INYHOCTU, NAaTPUOTU3MA,
YBaXKEHUA K 3aKOHY M MPaBonopaAKy, Ye/I0BEKY TPYAA U CTapLUeMy NOKOIEHUIO, B3aMMHOIO
yBayKeHUA, 6EPeXKHOro OTHOWEHMSA K KYy/IbTYPHOMY Hac/ieamio U TPaguumsam MHOTOHaUMOHAIbHOTO
Hapogaa Poccuiickoii ®egepaunn, NpMpPoaE M OKPYKatoLwel cpeae.

JINYHOCTHbIE pesynbTaTbl 0CBOEHMA yuebHOoro npeamerta «bronorna» AoNXHbI OTPaXKaTb FOTOBHOCTb
M cnocobHOCTb 06yYaloLMXCA PYKOBOACTBOBATLCA CPOPMUPOBAHHOMN BHYTPEHHEN NO3ULMEN
JIMYHOCTU, CUCTEMOW LLEHHOCTHbIX OPUEHTaLMIA, MO3UTUBHbIX BHYTPEHHUX Y6exaeHni,
COOTBETCTBYHOLLMX TPAANLMNOHHBIM LLIEHHOCTAM POCCUIMCKOro 06LLEecTBa, PacllMpeHne 3KU3HEHHOTO
onbITa 1 ONbITa 4eATEeNIbHOCTU B NpoLecce peaansaunm OCHOBHbIX HanpaBAeHUn BOCNMTaTeIbHOM
AeATeNbHOCTU, B TOM YMUCAe B YacTu:

1) rpaskAaHCKOro BOCNMUTaHUA:

chOpPMUPOBAHHOCTb FPaXKAaHCKOM NMO3MLMM 0BYHaIOLWErocsa Kak akTUBHOrO M OTBETCTBEHHOrO Y/1eHa
poccuiickoro obuecTsa;

OCO3HaHMe CBOUX KOHCTUTYLUUOHHDbIX NMpPaB U 06F|3aHHOCTer/'I, yBaXXe€Hue 3aKOHa U npaBonopAaKa,

FOTOBHOCTb K COBMECTHOM TBOp‘-IECKOVI AEeATE/IbHOCTU NPU CO34aHUN y‘-IE6HbIX NPOEKTOB, peweHnn
YHE6HbIX M NO3HaBaTE/IbHbIX 3a4a4, BbINO/IHEHNN 6Monornyecknx 9KCNEPMMEHTOB,



CNOCOBHOCTb ONpeaensiTe CO6CTBEHHYIO MO3ULMIO MO OTHOLLEHMIO K ABJIEHUSIM COBPEMEHHOM KU3HU
M 06BACHATDL €€;

YMEHME y4ynTbiBaTb B CBOUX AEMACTBUAX HEODXOAMMOCTb KOHCTPYKTUBHOIO B3aMMOAENCTBMA Nt0Aen ¢
pasHbIMK YBeXRAEHUAMMU, KYNbTYPHBIMU LLEHHOCTAMM U COLLMANbHBIM MOOMKEHNEM;

FOTOBHOCTb K COTPYAHUYECTBY B NPOLLECCE COBMECTHOIO BbINOIHEHUA YU4ebHbIX, NO3HaBaTe/IbHbIX 1
NccneaoBaTebCKMX 3a4ad, YBaXKUTEIbHOIO OTHOLLEHMA K MHEHMWIO ONMOHEHTOB NPu 06CYXAeHNK
CMOPHbIX BOMPOCOB 6MONOrMYECKOro COAepKaHms;

rOTOBHOCTb K 'YyMaHWUTAPHOM U BOJIOHTEPCKOM AeATeIbHOCTY;
2) NaTPUMOTMYECKOTO BOCMUTAHUA:

chOPMMUPOBAHHOCTb POCCUINCKON FPaXKAaHCKON MAEHTUYHOCTU, NAaTPUOTM3IMA, YBaXKEHMA K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTM Nepes, POAMHOWM, ropA0CTU 33 CBOM Kpaid, cBOto PoguHy, cBoW
A3bIK U KYNbTYpY, NPOLU/IOE U HAacToALLee MHOFOHAUMOHaIbHOTO Hapoaa Poccuu;

LLEHHOCTHOE OTHOLLEHWE K MPUPOAHOMY HacaeauMo U MaMATHUKAM NpUpPoAabl, 40CTUXeHnam Poccum
B HayKe, UCKYCCTBe, CNOpPTe, TEXHONOMUSAX, TPYAE;

CNocobHOCTb OLEHNBATb BKNAL POCCUMCKUX YUEHBIX B CTaHOBAEHME N pa3BUTUE Buonorum,
MOHUMaHWA 3HaYeHMUA 6MONOTNIN B NO3HAHMM 3aKOHOB MPUPO/bI, B XXU3HN YeN0BEKa U
coBpemeHHoro obuecTsa;

le,ef/'IHaFI y6e>+(,£l,éHHOCTb, FOTOBHOCTb K CZTYyXXeHUKO K 3auTte OTe‘-IECTBa, OTBETCTBEHHOCTb 3a ero
cyaboy;

3) AYXOBHO-HPABCTBEHHOIO BOCNMUTAHUA!
OCO3HaHMe AyXOBHbIX LI,EHHOCTEVI pOCCVIﬁCKOI’O HapoAaa,
Cd)OpMMpOBaHHOCTb HPaBCTBEHHOTO CO3HAHUA, 3TUYECKOro noseaeHuA,

CNOCO6HOCTb OLEHNBATbL CUTYaLMIO U MPUHMUMATb OCO3HAHHbIE PelleHUs, OPUEHTUPYACH Ha
MOPa/ibHO-HPABCTBEHHbIE HOPMbI U LLEHHOCTY;

OCO3HaHMe /IMYHOrOo BK/1aAa B NOCTPOEHME YCToNYMBOro byayLiero;

OTBETCTBEHHOE OTHOWEHUE K CBOUM poaunuTenam, Co3gaHnio cembn Ha OCHOBE OCO3HAaHHOTO
NPUHATUA LI,EHHOCTEVI CeMeNHOMN *KN3HU B COOTBETCTBUM C Tpaguuuammn Hapoaos Poccuu;

4) 9CTETNYECKOro BOCNMUTaHUA:

3CTeTMYECKOE OTHOLLIEHUE K MUPY, BKAIOYAA 3CTETUKY BbiTa, HAYYHOrO U TEXHUYECKOro TBOPYECTBa,
crnopTa, TPyAa, 06WecTBEHHbIX OTHOLLEHW;

MOHUMaHWE 3MOLMOHANLHOIO BO3AENCTBUA ¥KMBOM NPUPOAbI U €€ LLeHHOCTY;



FOTOBHOCTb K CAMOBbIPA*KEHUIO B Pa3HbIX BUAAX UCKYCCTBA, CTPEM/IEHWE NPOABAATL KayecTsa
TBOPYECKOMN NYHOCTY;

5) dm3nyeckoro BocnmTaHna, GopMUPOBaAHNA KYNbTYpPbl 340P0BbA M SMOLMOHANBHOTO
6narononyymns:

NMOHMMaHWeE U peannsauma 340pPoBoro n 6esonacHoro obpasa XKusHM (340p0BOE NUTAHMKE,
cobntoaeHne rMrmeHMYecknx NpaBua U Hopm, CbanaHCMPOBAHHbIN PEXUM 3aHATUI U OTABIXA,
perynapHan ¢pusnyeckasn akTUBHOCTb), BEPEXKHOro, OTBETCTBEHHOIO M KOMMETEHTHOrO OTHOLLEHUA K
cobcTBEHHOMY GM3NYECKOMY U NCUXMYECKOMY 34,0P0BbIO;

NMOHWMAHWE LLEHHOCTM NPaBUA UHANBUAYANILHOTO U KOIEKTUBHOTO 6€30MacHOro noBeseHuns B
CUTYaUMSAX, YIPOXKAIOLLMX 300P0BbIO U KU3HU N0AEN;

OCO3HaHMWe NoCAeACTBUIA U HEMPUATUA BPeaHbIX NpuBbIYek (ynoTpebaeHna ankorons, HapKOTUKOB,
KypeHus);

6) TPYZ0BOro BOCNUTAHUS:
FOTOBHOCTb K TPYZAY, OCO3HaHWeE LLeHHOCTM MacTepcTBa, Tpyaontobue;

FOTOBHOCTb K aKTMBHOM AeATENDbHOCTU TEXHO/IOMMYECKOM U cou,maanoﬁ HanpaB/1IEHHOCTHU,
cnocobHoCTb UHNUNNPOBATbL, N1IaHNPOBATb N CAMOCTOATE/IbHO BbIMO/IHATb TaKYO AEATE/IbHOCTb,

WHTEpeC K pasnuyHbim chepam npodeccMoHanbHOM AeATebHOCTU, YMEHME COBepLLIaTbh OCO3HaHHbINA
BblbOp Oyayuleit npodeccnun u peann3oBbiBaTb COOCTBEHHbIE KMU3HEHHbIE MaHbI;

FOTOBHOCTb M CNOCOBHOCTb K o6pa303aHmo n caM006pa303aHmo Ha NPOTAXEHUN BCeMn KU3HU;
7) 9KOJZIOTNMYeCKOro BOCNUTaHUA:

9KO/10Tn4YeCKun u,enecoo6pasHoe OTHOLWEHWME K npupoae Kak UCTOYHURY XKU3HU Ha 3emne, ocHoBe eé
CyuwLeCcTBoBaHuA,

NOBbILIEHME YPOBHA 3KONOTMYECKOW KyAbTypbl: MpMobpeTeHne onbiTa NAaHNPOBAHMA NOCTYMKOB U
OLLEHKM UX BO3MOXKHbIX MOCNeACTBUI ANA OKPYKatoLWwen cpesbl;

0CO3HaHMWe rn106aNbHOro XapaKTepa 3KONOrMYEcKMX NPobiem v NyTen Ux pelleHus;

CNocobHOCTb UCMO/Ib30BaTb NPUOBpPEeTaemble NPU U3yYeHUn BUONOTUKN 3HAHUA U YMEHUA NPU
peleHnn npobnem, cBA3aHHbIX C paLMOHaAbHbIM NPUPOAONOAb30BaHMEM (cobatogeHne Npasun
noseaeHuA B NpMpoae, HanpaB/ieHHbIX Ha COXpaHeHMe PaBHOBECUS B SKOCUCTEMAX, OXPaHy BUAOB,
3Kocuctem, bruocoepsl);

aKTUBHOE HenpuAaTue AeUCTBUIA, MPUHOCALLUX BPe OKPYKaloLWel NpMpoaHoi cpeae, ymeHve
NPOrHo3MpoBaTb HebNaronpuMATHbIE 3KONOTMYECKME NOCAEACTBUA NPeanPUHUMAEMbIX AENCTBUI U
npesLoTBPaLLATh UX;



Ha/snuYMe PasBUTOro 3KOJIOTMYECKOrO MbILWNEHMSA, SKOJNOTMUYECKON KyNbTypbl, ONbiTa A€ATENIbHOCTH
3KO/I0rMYECKOM HanpaB/ieHHOCTH, YMEHMA PYKOBOACTBOBATLCA MMM B MO3HaBaTe/IbHOM,
KOMMYHWKAaTUBHOM M COLMANbHOW NPaKTUKE, TOTOBHOCTM K YY4acTUIO B MPAKTUYECKON AeATe/IbHOCTH
3KO/I0rMYEeCKol HanpaB/IeHHOCTH;

8) LeHHOCTM Hay4YHOro NO3HaHUA:

cPOPMMUPOBAHHOCTb MMPOBO33PEHMSA, COOTBETCTBYIOLLLETNO COBPEMEHHOMY YPOBHIO PAa3BUTUA HaYKK U
06LEeCTBEHHOWN NPAKTMKM, OCHOBAHHOTO Ha AMasnore Ky/bTyp, CNOCO6CTBYIOLLEr0 OCO3HAHMIO CBOEr0
MecCTa B NOJIMKYNbTYPHOM MUPE;

coBepLlieHCTBOBaHME A3bIKOBOM W YNTATENbCKOM KYNbTypbl Kak cpeacrtBa B3aVIMO,£I,EI7ICTBVIFI mexay
NOAbMU U NO3HAHUA MUPa;

NoHMMaHue cneumPuKkn BUONOrMKN KaK HayKM, OCO3HaHMSA eé poan B GopmMMpoBaHmM
paLMOHANbHOrO Hay4YHOrO MbILWAEHUSA, CO34aHUN LLeIOCTHOTO NpeAcTaBNeHUA 06 OKpyKatoLLem
MMpPeE KaK 0 e4MHCTBE NPUPOAbI, YeNoBeKa U 0bLLEeCTBa, B MO3HAaHMM NPUPOAHbLIX 33aKOHOMEPHOCTEN
n peweHnn npobiem coxpaHeHUs NPUPOLHOrO paBHOBeCKUS;

yOeXaAEHHOCTb B 3HAYMMOCTU BMOIOTMKM A/1A COBPEMEHHOWN UUMBUAM3ALMN: 0becnevyeHns HOBOro
YPOBHSA PasBUTUA MeANLMHbI, CO34aHNE NePCNeKTUBHbIX BUOTEXHOIOMMIA, CMOCOBHbIX pellaThb
pecypcHble Npobembl pa3BUTUA YeNOBEYECTBa, MOMCKa NyTel BbIXoAa 13 rnobasbHbixX
3Konornyeckunx npobsem n obecneyeHms nepexona K ycTotuMBOMy PasBUTHIO, PaLMOHaNbHOMY
NCMNONb30BaHMIO NPUPOAHbIX PECYPCOB N GOPMUPOBAHMIO HOBbIX CTaHAAPTOB XKU3HY;

3aMHTEPECOBaHHOCTb B NOJIyYEHUM BUONOTMYECKMX 3HAHWUI B LLeAX NOBbILWEHNA 0OLWEeN KyNbTypbl,
eCTecTBEHHO-Hay4YHOM rPaMOTHOCTU, KaK COCTaBHOM YacTn GYHKLUMOHAIbHOM rPaMOTHOCTHU
obyvatowmxca, bopmupyemoin npu nsyyeHnn buonoruu;

NMOHMMaHWE CYLLHOCTU METOO0B NO3HAHMSA, UCNOJIb3YEeMbIX B €CTECTBEHHbIX HayKax, CNOCOBHOCTU
MCNO/b30BaThb MNO/yYaemble 3HaAHUA AN aHaAN3a M 0B BACHEHMA ABNEHMI OKPYXKatoLWLEro Mmpa u
NPOUCXOAALLMX B HEM U3MEHEHUI, yMEHUNe fenaTb 060CHOBaHHbIE 3aK/10YEHMA Ha OCHOBE HayYHbIX
$AKTOB M MMEIOLLMXCA AAHHBIX C LLe/Iblo NOIyYeHNA L0CTOBEPHbIX BbIBOAOB;

CNOCOBHOCTb CAMOCTOATE/IbHO UCMO/Ib30BaTb HMONOrMYECKNE 3HAHUA AanAa peweHunA npo6neM B
peasibHbIX )XN3HEHHbIX CUTYaUUNAX;

OCO3HaHuMe UEeHHOCTU HaquOVI 0eATe/IbHOCTU, TOTOBHOCTb OCYLLECTB/IATb MPOEKTHYIO U
nccnenoBaTeIbCKyO A4eATENIbHOCTb UHAUBUAYA/IbHO U B rpynne;

rOTOBHOCTb M CNOCOBHOCTb K HenpepbiBHOMY 06pasoBaHm0 n CaMOO6pa3OBaHVII'O, K aKTUBHOMY
nony4yeHnto HoBbIX 3HaHMI MO BUONOrMKN B COOTBETCTBUM C M KU3HEHHBIMMU I'IOTpe6HOCTF|MM.

METANPEAMETHbIE PE3Y/IbTATbI



MeTanpegMeTHble pe3y/ibTaTbl OCBOEHUSA y4ebHOro npeameTta «brUoaorva» BKAOYAIOT: 3Ha4YMMble
Ans GopMMPOBaAHMA MUPOBO33PEHMA 0BYUAIOLLMXCA MEXAMCLUNIUHAPHbIE (MeXnpeaMeTHbIe)
0bLeHayyYHble NOHATUSA, OTPaXKatoLWMe LeIOCTHOCTb Hay4YHOM KapTUHbI MUPa U cneunduKky Meton,0s
NO3HaHMA, UCMOJIb3YEMbIX B €CTECTBEHHbIX HayKax (BeLwecTBo, sHeprus, ABNeHNe, NPoL,Eecc, CUCTeEMa,
Hay4yHbIi GaKT, NPUHLMN, TMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TeopUs, nccneaoBaHme, HabaoaeHue,
N3MepeHune, SKCNEPUMEHT U APYruX), YHUBEPCasbHble y4ebHble AelCTBUA (No3HaBaTeNbHbIe,
KOMMYHUKaTUBHbIE, perynaTueHble), obecneumsatouwme popmmposaHmne GyHKLMOHANbHOM
rPamMOTHOCTM U COLMA/IbHOM KOMMNETEHLMN 0OYyYaloLLIMXCA, CNOCOOHOCTb 06yYatoLLMXCS
NCMNO/Ib30BaTb OCBOEHHbIE MEXANCLMUMINHAPHbIE, MMPOBO33pEHYECKME 3HAHMA U YHUBEpPCabHble
y4yebHble 4eCcTBUA B MO3HABaTe/IbHOM W CcOLManbHOM NpPaKTUKE.

MeTanpeameTHble pe3ynbTaTbl OCBOEHMA NPOrpaMmmbl cpegHero ob6uiero o6pasoBaHMA AOKHbI
oTpakaTb:

OBnageHune yHUBepcanbHbIMU y4ebHbIMK NO3HaBaTeIbHbIMU AeNCTBUAMM:
1) 6a30Bble fIorMyeckue gencTema:
camocTonTeNnbHO GOPMYANPOBaTh U aKTyanM3npoBaTh Npobaemy, paccmaTpuBaTb eé BCECTOPOHHE;

MCMNONb30BaTb NPWY OCBOEHUWN 3HAHUIA NPUEMbI JIOTMYECKOTO MbILLAEHMA (aHaNn3a, CMHTE3a,
CpaBHeHUs, Knaccudurkaumm, 0606lLLeHMA), pacKpbiBaTb CMbIC/T BMONOIMUYECKUX NOHATUI (BblAENATb
NX XapaKTepHble NPU3HaKK, yCTaHaBANBATb CBA3U C APYTUMU NOHATUAMM);

onpenenAatb uean 4eAaTeqIbHOCTU, 3a4aBaA NapamMeTpbl U KpUtTepunm nx 4oCTueHmnAa, COOTHOCUTb
pPe3ynbTaTbl 4€ATENBHOCTUN C NOCTAB/IEHHbIMU LLEeNAMUA;

MCnonb3oBaTb bMOIOrMYeckne NOHATUA ana 06BbACHEHUA d)aKTOB N ABNEHUI KMNBOW npupoabl;

CTPOUTb NOTUYECKNE paccyXaeHnA (VIH,EI,yKTMBHbIe, AeaAyKTUBHbIe, No aHafIOI'MVI), BblABNATb
3aKOHOMEPHOCTU N NPOTUBOPEYNA B PpaCCMaTpPpMUBaEMbIX ABJIEHUAX, dDOpMyl'IVIpOBaTb BblBOAbI U
3aKNO4YeHUA,

NPUMEHATb CXEMHO-MOAE/bHbIE CPEACTBA A5 NPEeACTaBAEHUA CYLLECTBEHHbIX CBA3EN U OTHOLLEHWUN
B M3y4aembIX 6MON0rMYECcKUX 06 bEKTAX, a TaKkKe NPOTUBOPEUMI Pa3HOro Poaa, BbiABAEHHbIX B
pa3NNYHbIX UHPOPMALMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTb NAaH pelweHus Npobaembl C yYYETOM aHaIM3a UMEIOLLMXCA MaTePUaAbHbIX U
HemaTepuanbHbIX PECYpCoB;

BHOCWUTb KOPPEKTUBbI B AeATENbHOCTb, OLEHNBAaTb COOTBETCTBME Pe3y/1bTaToB LeaM, OLeHNBaTb
PUCKM MNOCNeACTBMIN AeATEIbHOCTY;

KOOPAMHMPOBATb U BbINOJHATL PaboTy B YC/IOBUAX PEaNbHOro, BUPTYasibHOTO N KOMBMHMPOBAHHOTO
B3aMMOAENCTBUSA;

Pa3BuBaTb KpeaTnBHOE MmbillneHNE NpU pewleHNN XXU3HEHHbIX npoﬁnem.



2) 6a3oBble UccneaoBaTenbCKMe AeACTBUA:

BNafeTb HaBblKaMK yuebHO-UCCNe0BaTENbCKOM M NPOEKTHOM AeATeNIbHOCTM, HaBblKamu
paspelleHuns npobaiem, cnocobHOCTbIO M FOTOBHOCTbIO K CAMOCTOATE/IbHOMY NOUCKY METOA,08
peLlleHus NPaKTUYECKMX 33434, NPUMEHEHUIO Pa3IMYHbIX METOL0B MO3HAHUSA;

MCMNONb30BaTb Pa3NyHbIe BUAbI AeATENbHOCTM NO NOAYYEeHUI0 HOBOTO 3HAHMA, ero MHTepnpeTaumy,
npeobpa3oBaHMIO U NMPUMEHEHUIO B y4eBHbIX CUTYyaLMAX, B TOM YMCAE NPU CO3A4aHMM y4ebHbIX U
CoUMabHbIX NPOEKTOB;

dopMMnpPOBaTb HaYUHbIM TUM MbILJIEHWUSA, BAAAETb HAYYHOU TEPMUHOIOTUEN, KHOUYEBbIMMU
NOHATUSMM U METOAAMM;

CTaBUTb U GOPMYINPOBATbL COBCTBEHHbIE 3a4aun B 06pa3oBaTe/IbHOM AeATEeNIbHOCTU U KU3HEHHbIX
cUTyaumnx;

BbIABAATb MPUYMHHO-CNEACTBEHHbIE CBA3M U aKTyaM3MpPoBaTb 3a4a4y, BblABUraTb rMnoTesy eé
pelleHus, HaXOAWUTb apPryMEHTbI A1 A0Ka3aTeNbCTBA CBOUX YTBEPKAEHWIA, 334aBaTb NAapameTpbl 1
KpUTEPUU peLleHus;

aHaNM3MpPOBaTb NOJyYEHHbIE B XOAe pelleHua 3a4a4M pesyabTaTbl, KPUTUYECKU OLEHUBATb UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb USMEHEHWE B HOBbIX YC/0BUAX;

[aBaTb OLUEHKY HOBbIM CUTYaLMAM, OLLEHUBATb NPUOBPETEHHbIN OMbIT;

OCYLLLECTBAATb LesieHanpaBAeHHbI NOUCK NepeHoca CPeacTs U cnocoboB AeiCTBMSA B
npodeccnoHanbHylo cpeay;

YMETb NePEHOCUTb 3HAHMA B MO3HABATE/IbHYIO U NPAaKTUYECKYIO obnactu KN3HeneATeNbHOCTH;
YMETb UHTErpnpoBaTb 3HAaHNA U3 Pa3HbIX NPEAMETHbIX 06ﬂaCTeﬁ;

BblABMraTh HOBblE MAEU, NpeanaraTb OPUrMHaAbHbIe MOAXOAbl U pelleHua, CTaBuTb Npobaembl u
334341, AONYCKaloLIMe aibTEPHATUBHbIE PeLleHus.

3) paboTta c UHpopmaLmeit:

OPUEHTUPOBATLCA B PA3/IMYHbIX UCTOYHUKAX MHDOPMaUuUK (TekcTe yuebHoro nocobus, Hay4Ho-
nonynsapHou auTepaTtype, BUONOrMUYECKUX CIOBAPAX U CNPABOYHMKAX, KOMMNbIOTEPHbIX Hazax
AaHHbIX, B MHTepHeTe), aHan13nMpoBaTb MHGOPMALINIO Pa3/IMYHBIX BUAOB U pOpM NpeacTaBieHus,
KPUTUYECKM OLEeHUBaTb €€ AOCTOBEPHOCTb U HEMPOTUBOPEUYNBOCTS;

$opMyNMpPOBaTL 3aMPOChl M MPUMEHSATL Pa3/IMUHbIe METOAbI MPU NOUCKe U 0TOope BMoNOrMYecKo
nHdopmaunm, Heobxo4MMOW ANA BbINOAHEHMA y4ebHbIX 3a4ay;

npuobpeTaTtb ONbIT UCMONb30BaHNA NHPOPMALIMOHHO-KOMMYHMKaTUBHbIX TEXHONOTUN,
COBEPLLEHCTBOBATb KY/IbTYPY aKTUBHOO MCMNO/Ib30BaHMUA PA3/IMYHbIX MOMCKOBbIX CUCTEM;



CaMOCTOATEIbHO BbIBMpaTb ONTUMasbHYO GopMy NpeacTaBaeHMA BUONOTMYECKON MHPOPMALUK
(cxembl, rpaduKn, guarpammol, TabanLbl, PUCYHKM U Apyroe);

MCNO/1b30BaTb Hay4YHbIM A3bIK B Ka4ecTBe cpeacTBa npu paboTte c buonormyecko MHbopmaumen:
NPUMEHATb XUMUYECKME, DU3MYECKME U MAaTEMATUYECKME 3HAKM U CUMBOJIbI, Popmybl,
abbpeBunaTypy, HOMEHKAATYPY, NCNOAb30BaATb M NPe0bpPa30oBbIBaTb 3HAKOBO-CUMBOJIMYECKME
cpeancTBa HarnA4HOCTY;

BAIaAeTb HaBblKaMK pacro3HaBaHuA 1 3aWwuTbl MHGopmaunn, nHGopmaumoHHoN Be3onacHoCTH
JIMYHOCTU.

OBnageHune yHuBepcaabHbIMU KOMMYHUKATUBHbIMU AeNCTBUAMM:
1) obuieHme:

OCYLLECTBAATb KOMMYHMKaLMUN BO BCEX CHEPAX KMU3HU, aKTUBHO y4acTBOBATb B Anasnore Uau
AMCKYCCUM MO CyLecTBY obcyKaaemon TeMbl (ymeHMe 3a4aBaTb BOMPOCHI, BbICKa3blBaTh CyXKAEHUA
OTHOCWTENBLHO BbINOJHEHUSA Npea/iaraeMoi 3a4a4m, yYUTbIBaTb MHTEPECH! M COrIaCOBaHHOCTb
No3nUMIA APYTrMX YH4AaCTHUKOB AMAN0ra UAU SUCKycCun);

pacno3HaBaTb HeBepbanbHble cpeacTBa 0bLWEeHMA, MOHUMATb 3HAaYEHNE COLMAbHbIX 3HAKOB,
NpPeanocbINIOK BOSHUKHOBEHMA KOHGAMKTHBIX CUTYaLLMIN, YMETb CMArYaTb KOHGAMKTbI U BECTU
neperoBopbl;

BNALETb PA3/IMYHbIMM CNOCOOAMM OBLLEHMA U B3aUMOLENCTBUA, MOHUMATb HAMEPEHUA APYIUX
noaen, NpoaBAATb YBaXKUTE/IbHOE OTHOLLEHME K cobecegHUKY U B KOpPEKTHOMN popme
bopmMynMpoBaTb CBOM BO3PaKEHUS;

pa3BEPHYTO U IOTMUYHO M3NaraTb CBOK TOUKY 3PEHUA C UCMOb30BaHNEM A3bIKOBbIX CPEACTB.
2) coBmecTHasA AeATeNbHOCTb:

MOHWMATb M UCNOb30BaTb NPENMYLLECTBA KOMAHAHOW U MHAMBUAYANIbHOW PaboTbl NPY peLleHnm
6uonornyeckoit npobaembl, 060CHOBbIBaTb HEOOXOAMMOCTb NPUMEHEHMS TPYNNOBbIX GopM
B3aMMOAENCTBMA NPU peLleHnn y4ebHoM 3aaauu;

BbIOMPaATb TEMATUKY U METOAbl COBMECTHbIX AENCTBUI C YY4ETOM OBLLNX MHTEPECOB U BO3MOMKHOCTEN
KaK[0ro YneHa KONNeKTUBa;

NPMHUMATb LLeIV COBMECTHOM AeATeNbHOCTU, OPraHM30BbIBaTb M KOOPAMHMPOBATL AENCTBUA MO eé
OOCTUNKEHUIO: COCTaBAATb NNaH AEeNCTBUIA, pacnpenenaTb Poau ¢ Y4ETOM MHEHWUIN YYaCTHUKOB,
obcyKaaTb pe3ynbTaTbl COBMECTHOM paboTbl;

OL,EeHMBATb KaYyeCcTBO CBOErO BK/aAa M KaXK40ro y4aCTHMKA KOMaHAbl B 06LWMiA pe3ynbTaT no
pa3paboTaHHbIM KpUTEPUAM;

npeanaratb HoBble MNPOEKTbI, OoUueHNBATb naen C NO3NUMN HoOBU3HbI, OPUTUHANBHOCTW, I'IpaKTM‘-IeCKOVI
3HAYNMOCTH,



OCYLLECTBNATL MO3UTUBHOE CTPATErMYecKoe NoBeAeHME B PA3/IMYHbIX CUTYaUMsAX, MPOABAATb
TBOPYECTBO M BOOOpaKeHue, 6bITb MUHULMATUBHbBIM.

OBnageHune yHUBepcasbHbIMU PEryiaTUBHbIMU AeNCTBUAMM:
1) camoopraHusaums:

MCNo/b30BaTh 6MO0rMYECKMNE 3HAHUA A/1A BbIABAEHMWA NPO6JAEM U UX PELUEHUA B }KU3HEHHbIX U1
YYEebOHbIX CUTYaLMAX;

BbIGMpPaTb Ha OCHOBE BUOIOTMYECKMX 3HAHWI Lie/IeBble U CMbIC/IOBbIE YCTAaHOBKW B CBOUX AEACTBUAX
M NOCTYMKax Mo OTHOLWWEHMIO K }KMBOW NpMpoae, CBOEMY 340P0BbIO 1 340P0BbI0 OKPYHKAIOLLNX;

CaMOCTOATE/IbHO OCYLLECTB/IATL NO3HaBATENbHYIO A€ATENbHOCTb, BbIABAATL NPO6AEMbI, CTaBUTb U
dopmynmpoBaTb COHBCTBEHHbIE 3aJa4n B 06pa3oBaTeIbHON AEATENbHOCTU U KU3HEHHbIX CUTYaLMUAX;

CaMOCTOATE/NIbHO COCTAaBATb MNJ1aH peleHnA l'lpO6J'I€MbI C y‘-IéTOM MMEKLWNXCA pecypcos,
COBCTBEHHbIX BO3MOXHOCTEN U FIFJEAI'IOLITGHVIﬁ;

[aBaTb OLEHKY HOBbIM CUTYaUUAM;

pacWmnpsaTb PamMKK y4ebHOro npeameTa Ha OCHOBE JIMYHbIX NPeANoYTEHUN;

AEeNaTb 0CO3HaHHbIN BbIGOP, apryMeHTUPOBATL ero, 6paTb OTBETCTBEHHOCTb 33 PELLEHUE;
OUEHNBaTb NPMOBPETEHHDIN OMbIT;

cnocobcTBoBaTb GOPMUPOBAHMIO U NPOABSIEHMIO LLMPOKOW 3PYANLMN B Pa3HbIX 061aCTAX 3HAHUN,
NOCTOAHHO NOBbILATL CBOW 06Pa30BaTENbHbIN U KY/IbTYPHbIA YPOBEHb.

2) CaMOKOHTPO/Ib:

AaBaTb OUEHKY HOBbIM CUTYaLLUAM, BHOCUTb KOPPEKTUBDLI B AE€ATE/IbHOCTb, OLLEHNBATb COOTBETCTBUE
PEe3ynbTaToOB UENAM,

BNaaeTb HaBblKaMu no3HaBaTe/IbHOM ped)ﬂeKCMM KaK OCO3HaHMA coBepLllaembiX AeﬁCTBMVI n
MbICTUTENbHbIX NPOLECCOB, UX Pe3yNbTaToOB U OCHOBaHMVI, MCNONb30BaTb NPUEMDI ped)neKcvwl ana
OLLEHKHM CUTyauun, Bbl60pa BEPHOro peleHnA,;

YMEeTb OL,eHMBATb PUCKM Y CBOEBPEMEHHO MPUHUMATL PELIEHUA MO UX CHUKEHUIO;
NPMHUMATb MOTUBbI U APFYMEHTbI APYTUX NPU aHaAn3e pesyAbTaToB AeATe/IbHOCTH;
3) NnpuHATHe cebs 1 apyrux:

NPMHUMaTL ceba, NOHMMan CBOM HeAOCTaTKM U AOCTOMHCTBA;

NMPMHUMATb MOTUBbI U aPrYMEHTbI APYTUX NPY aHaAn3e pesyabTaToB AeATe/IbHOCTH;

Np13HaBaTb CBOE NPaBO M NPaBO APYrMX Ha OLWMBKMY;



pa3BuBaTb CNOCOBHOCTb NOHMMATb MUP C NO3nunn Apyroro 4Yenoseka.

MPEAMETHBDIE PE3Y/IbTATHI

MpeameTHble pesyabTaTbl ocBoeHMA nporpammbl COO no 6Monorum Ha 6a30BOM ypOBHE BKAKOYAOT
cneuundunyeckme ana yuyebHoro npeamerta «bMoaorMa» HaydHble 3HaHWUA, yMEHUA 1 cnocobbl
[OeNCTBUIA MO 0CBOEHMIO, MHTEepNpeTaLMmn 1 NpeobpasoBaHMIO 3HAHUI, BUAbI AEATENIbHOCTM Mo
NoAy4eHMIO HOBOrO 3HAHMA N NPUMEHEHWNIO 3HAHWI B Pa3IMYHbIX y4EBHbIX CUTYaUMAX, @ TaKKe B
peasibHbIX }KM3HEHHbIX CUTYaUMsX, CBA3aHHbIX C buonorneit. B nporpamme npegMmeTHble pesynbTaTbl
npeacTaBAeHbl No rogam obyyeHus.

MpegmeTHble pesyabTaTbl 0CBOEHMA yuebHoro npegmerta «buonorna» B 10 Knacce AONKHbI
oTpaxaTb:

cbOpPMMUPOBAHHOCTb 3HAHWUI O MecTe M PO BUONOTMK B CUCTEME HAYYHOTO 3HAHMA eCTECTBEHHbIX
HayK, B pOPMUPOBAHNN COBPEMEHHOI eCTECTBEHHO-HAYYHOM KapTUHbI MUPa U HAay4YHOTO
MWUPOBO33PEHMUA, O BKNALE POCCUINCKUX U 3apyBeKHbIX YYEHbIX-61M010r0B B pa3suTHe bruonoruu,
dYHKUMOHANBbHOM rpamMOTHOCTM Ye/IOBEKA 411 pelleHUs KU3HEHHbIX 3aay;

YMeHMe pacKpbiBaTb COAepKaHNe BUONOrMUYECKMX TEPMUHOB U MOHATUIA: }KMU3Hb, KNETKa, OPraHn3sm,
MmeTabom3m (06MeH BeLLEecTB M NPeBpaLLeHne SHeEPrMn), romeocTtas (camoperynaymsa), ypoBHeBas
OpraHn3auma Xm1BbIX CUCTEM, CAMOBOCMNPOM3BEAEHWE (penpoayKLUma), HacNeACTBEHHOCTD,
M3MEHUYMBOCTb, POCT U PA3BUTUE;

yMeHWe usnaratb 6MONOrMYECKME TEOPUM (KNETOUHAA, XPOMOCOMHasA, MyTaLlMOHHAA, LLeHTPaibHan
A0rMa MoJIeKyIAPHOM 6uonorum), 3akoHsl (I. Mengena, T. MopraHna, H. W. BaBunoBa) n yuyeHus (o
LeHTpax MHOroobpasuns U NPOUCXOXKAEHUA KYNbTYPHbIX pacTeHuii H. U. BaBunoBsa), onpeaenartb
rPaHULbl UX MPUMEHUMOCTM K KMUBbIM CUCTEMAM;

YMeHMWe BNafeTb METOAAMM Hay4yHOrO NO3HaHUA B 61Monoruu: HabntogeHre 1 onMcaHue KUBbIX
cUCTeM, MPOLLECCOB M ABAEHMI, OpraHn3auma 1 NpoBeaeHne BUONOTMYECKOro SKCNEePUMEHTA,
BbIZBUKEHWE rMNOTE3bl, BbiBIEHWE 3aBUCMMOCTM MEXKAY UCCAeAYyEeMbIMU BEIMUNHAMM,
06bACHEHWNE NOAYYEHHbIX PE3Y/1IbTAaTOB, UCMO/b30BAHHbIX Hay4YHbIX MOHATUIA, TEOPUIA N 3aKOHOB,
yMeHMe AeNaTh BbiBOAbI HA OCHOBAHMM MOJYYEHHbIX PE3yNbTaToB;

YMeHM1e BblAeNATb CYLLeCTBEHHbIE MPU3HaKM BUPYCOB, KAETOK NPOKapMOT U 3YKapmoT,
OAHOK/NETOYHbIX U MHOTOKNETOUYHbIX OpraHM3mMoB, 0CO6eHHOCTU NpoLeccoB: 0bMeHa BelLecTs 1
npespaLleHns sHeprumn B Knetke, GOTOCMHTE3a, N1ACTUYECKOro N S3HepreTMyeckoro obmeHa,
XeMOCUKHTe3a, MMTO3a, Meii03a, ONN040TBOPEHUSA, Pa3MHOXEHNA, MHANBUAYANbHOTO Pa3BUTUA
opraHusma (oHToreHes);

YMEHWE NPUMEHATb NOIYYEHHble 3HAHMA AN1A 00bACHEHNA BMONOrMYECKUX NPOLECCOB U ABNEHUN,
ONA NPUHATUA NPAKTUYECKUX PELIEHMI B MOBCEAHEBHOM XU3HU C LLeNbtlo obecneyeHus



6€30MacHOCTM CBOEro 340P0Bbs U 340P0BbS OKPYKAKOLWMX Ntoaen, CobntoaeHna HOPM rPamoTHOrO
noBeAeHMA B OKPYKatoLLen NpUpoaHoi cpeae, NOHMMaHne HeobXoAMMOCTU MCNO/Ib30BAHUA
OOCTUKEHUI coBpeMeHHON B1oaornm n BUoOTeXHONOMNI AN PALLMOHAIBHOTO
NpupoAono/b30BaHUS;

YMEHME peLlaTb 3NeMeHTapHbIe reHeTUYeCcKne 3a4a4M Ha MOHO- U AUrMBPUAHOE CKpeLLnBaHue,
cuenneHHoe Hac/nea0BaHWe, COCTaBAATL CXeMbl MOHOTMBPUAHOIO CKpeLmBaHua Ana NpeackasaHus
HacneA0BaHWA NPU3HAKOB Y OPraHU3MOB;

YMeHWe BbINONHATL 1abopaTopHble M NpPaKTUYecKne paboTbl, cobaoaaTb NpaBuaa npu paboTe ¢
y4yebHbim 1 nabopatopHbiM 060pyAOBaHMEM;

YMEHMEe KPUTUYECKU OLeHNBATb U MHTEPNPETUPOBaTb MHPOPMaLMIO BMONOrMUYECKOro CoOAEepKaHUS,
BK/IIOHAIOLLYIO MCEeBAOHAYYHbIE 3HAHWA U3 PA3/INYHbIX UCTOYHMKOB (CpeacTBa MaccoBOM
MHbOpPMALMK, HAYYHO-NONYAPHbIE MaTepuranbl), STUYECKME acNeKTbl COBPEMEHHbIX UCCNef0BaHMUI
B 6uonorum, meanumHe, 6GUOTEXHOIOTUK;

YMeHMe co34aBaTbh COOCTBEHHbIE MMCbMEHHbIE U YCTHbIe coobueHns, 0606Lan buonormyeckyto
MHPOPMALMIO U3 HECKOIbKMX MCTOYHWUKOB, MPaMOTHO MCMO/1b30BaTb NMOHATUIHbBIN annapat
6uonorun.

MpeagmeTHble pe3yabTaTbl 0CBOEHMA y4ebHOro npeamera «buonorna» B 11 Knacce A0NKHbI
OTpasKaTb:

cbOPMMPOBAHHOCTb 3HAHWUI O MecTe U PO BUONOrMK B CUCTEME HAYYHOTO 3HAHUA eCTECTBEHHbIX
HayK, B pOpMMPOBAHNN COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHbI MMPaA U HAYYHOTO
MWPOBO33PEHUSA, O BKIALE POCCUACKUX U 3apyberkHbIX Y4E€HbIX-61M010r0B B passuTue brnonorum,
bYHKUMOHAIbHOM FPaMOTHOCTM Ye/I0BEKA A1A pelleHUA KU3HEHHbIX 3aay;

YMEHMeE PacKpbIBaThb cogepKaHne BMONOrMYEcKUX TEPMUHOB M NOHATUIA: BUA, NONYAALUA,
reHodoHA, 3BONIOLMA, ABUKYLLME CUAbI (PaKTOPbI) 3BOAOLMM, NPUCNOCOBNEHHOCTL OPraHNU3MOB,
BMA006pa3oBaHNE, IKOMOTMYECKME BaKTOPbI, SIKOCUCTEMA, NPOLYLEHTbI, KOHCYMEHTbI, PEAYLLEHTbI,
LLenu NUTaHuA, 3KoNorMyeckasa Nnupamuaa, bruoreoueHos, buocdepa;

yMeHWe usnaratb 6Monornyeckme Teopum (3BostoLMoHHan Teopuma Y. JapBuHa, CMHTETUYECKan
TeopusA 3BOJIOLMM), 3aKOHbI U 3aKOHOMEPHOCTU (3apoabiweBoro cxoactsa K. M. bapa, yuepeaoBaHus
rnaBHbIX HanpasaeHui u nytei agontoumn A. H. CeBepLoBa, yueHua o bruocoepe B. U.
BepHaacKoro), onpeaensaTb rpaHnLLbl UX NPUMEHUMOCTU K XKUBbIM CUCTEMAM;

YMeHWe BNafeTb METOAAaMMN HAay4YHOro NO3HaHMA B 6MO0rMK: HabtoAeHME U ONUCAHNE KUBbIX
CUCTeM, MPOLLECCOB M ABIEHWNI, OpraHM3auma U NnposegeHne 6MOOrMYEeCcKoro sKCNepMMEHTa,
BbIABUXEHWE TMNOTE3bI, BbIABIEHNE 3aBUCMMOCTU MEXKIY UCCefyeMbIMU BEJIMUNHAMMU,
06bACHEHME NOJIYYEHHbIX PE3Y/IbTAaTOB, UCMOJIb30BAHHbIX HAaYYHbIX MOHATUI, TEOPWUI N 3aKOHOB,
yMeHWe enaTb BbIBOAbl HA OCHOBAHMM NOYYEHHbIX PE3Y/bTAaTOB;

YMeHUe BblAeNATb CyLLECTBEHHbIE NPU3HAKN CTPOEHUA b6uonormyecknx o6 bEKTOB: BNO0B,
I'IOI'IVJ'IFIL],MVI, npoayueHToB, KOHCYMEHTOB, peayueHTOB, 6MOFEOLI,€HO3OB N IKOCUCTEM, 0cobeHHOoCTH



NPOLECcCOB: HaCcNeACTBEHHOW M3MEHUYMBOCTU, ecTecTBeHHOro oTbopa, BUA006pasoBaHus,
NPMCNocob61eHHOCTM OPraHM3MOB, AeNCTBUA SKONOMMUYECKMX GaKTOPOB Ha OpraHn3mMbl, NepeHoca
BELLLECTB M NOTOKA 3HEePrMM B 3KOCUCTEMAX, aHTPOMOTEHHbIX U3MEHEHWIA B 3KOCUMCTEMAX CBOEW
MECTHOCTM, KPYroBOPOTA BELLLECTB M BUOreoXMMMNYECKMX LMKNOB B Buochepe;

YMEHME NPUMEHATb NOyYeHHble 3HaHMA 418 06bACHEHNA BUONOrMYECKUX NPOLLECCOB U ABNEHUN,
ON1A NMPUHATUA NPAKTUYECKMX PELLUEHWNI B MOBCEAHEBHOM KM3HU C Lenblo obecnedyeHumn
6e30NacHOCTM CBOEro 310P0BbA U 340P0BbA OKPYKaKOLWMX NtoAel, cobAoAeHUA HOPM rPaMOTHOTO
noBeAeHMA B OKpYXKaloLe NpupoaHon cpeae, NoHMMaHMe HeobXoAMMOCTU UCMO/b30BaHMUSA
OOCTUNKEHUI COBPEMEHHOM BUONOTMK ANA PaLMOHAIbHOIO NPUPOAONO0Ab30BaHNS;

YyMeHMe peLlaTtb 3nemeHTapHble 61onornyeckmne 3aaaqmn, CoCTaBATbL CXeMbl NMePeHOCa BELLLECTB U
3Heprnm B sKocucTemax (Lenu nuTaHus);

YMeHWe BbINONHATL labopaTopHble N NpakTUdeckne paboTbl, cobaoaaTb npasuaa npu pabote ¢
y4yebHbim 1 nabopaTtopHbiM 060pyaOBaHMEM;

YMEHME KPUTMYECKU OLLEHUBATb M MHTEPMNPETMPOBaATb MHPOPMaLMIO 6MOMOrMYECKOro coaepKaHus,
BKJ/IOYAIOLLYIO MCEBAOHAYYHbIE 3HAHWUA U3 PA3/INYHBIX MCTOYHUKOB (CpeacTBa MaccoBOW
nHdopMaLMK, Hay4HO-NONYAAPHbIE MaTepMansbl), paccMaTpuBaTh rnobanbHble 3KoNornyeckne
npobnembl coBpeMeHHOCTH, GOPMUPOBATL MO OTHOLIEHMIO K HUM COBCTBEHHYIO MO3ULMIO;

yMeHu1e co3aBaTb COBCTBEHHbIE MMCbMEHHbIE M YCTHble coobleHns, 060611as 6M0N0rMYECKYIO
NHPOPMALIMIO U3 HECKOIbKMX MCTOYHUKOB, IPaMOTHO MCMO/1b30BaTbh NOHATUMHBIN annapat
buonorunu.



TEMATWYECKOE NNTAHNPOBAHWE

10 KNTACC
Konunyectso yacos
No HanmeHoBaHuWe pasaenos u
n/n | Tem nporpammbl
/ porp Bcero KoHTposibHble paboTbl MpakTnyeckne paboTbl

1 Bbuvonormna Kak Hayka 2 0 0.5
KunBble cuctembl 1 nx

2 1 0 0
opraHu3auma
XMMMYECKNI COCTaB U

3 8 0 1
CTPOEHME KNETKU

4 Mu13HeeATeNbHOCTb KNETKN 6 0 0
PasmHoKeHue n

5 nHaMBMAYyaAbHOE pas3BuTue 5 0 1
OpraHM3moB
HacneacrTBeHHOCTb U

6 8 0 1.5
N3MEHYNBOCTb OPraHN3MOB
Cenekuns opraHM3MOB.

7 3 0 0
OcHoBbl buoTexHoA0rMm

8 PesepBHOe BpemA 1 0 0




OBLUEE KOJTMYECTBO YACOB MO
MPOrPAMME

34




11 KNACC

Ne HavmeHoBaHue Konunyectso yacos
) pasfenos u Tem

n/n
nporpammsi Bcero KoHTposbHble paboTbl MpaKktnuyeckme paboTol
DBOIIOLMOHHAA

1 9 0 1
6uonorus
BO3HMKHOBEHME U

2 Pa3BUTUE XKM3HM Ha 9 0 0.5
3emne
OpraHusmbl u

3 5 0 1
OKpyXKatowasn cpeaa
CoobuiectBa n

4 aKonoruyeckme 9 0 0
cucTeMbl

5 PesepBHoOe Bpems 2 0 0

OBLLEE KOJTMYECTBO YACOB

34 0 2.5
Mo NMPOrPAMME




MOYPO4YHOE NJIAHNPOBAHUE

10 KNTACC
Konnuyectso 4acos

Ne
Tema ypokKa

n/n yp 5 KOHTpO/bHbIE MpakTnyeckme

cero
paboThl paboTbl

1 Brvonoruna B cucteme Hayk 1 0 0
MeToAbl NO3HaHUA XUBOM NPUPOAbI.

5 MpaKkTuyeckas pabota Ne 1 «McnonbzoBaHue 1 0 0.5
Pa3/INYHbIX METOA0B MPU N3YYEHUU '
6MON0rMYECKUX 0OBEKTOBY
Buonornyeckune cmcrtemol, NpoLLEcchl U UX

3 1 0 0
n3yyeHue
XMMUYecKnii coctas Knetku. Boaa u

4 1 0 0
MMUHepanbHble COMU

5 Benkun. Coctas u cTtpoeHue beskos 1 0 0
PepmeHTbl — BMOIOrMYECKME KaTaIM3aTopbl.

6 NabopaTtopHas pabota Ne 1 «M3yyeHme 1 0 0.5
KaTa/IMTUYECKOMN aKTUBHOCTN HepMeHTOB (Ha ’
npumepe aMuiasbl UM KaTanasbl)»

7 Yrnesoabl. Jiunuabl 1 0 0




8 HyknenHosble kncnotbl. AT 0

9 UcTopua n meToabl U3y4eHUA KNeTKN. 0
KneTtouHas Teopus

10 KneTka KaK Le/ioCcTHanA Xmeasa cuctema 0
CTpoeHue 3yKapMOoTUYECKOM KNETKN.

NabopaTtopHas pabota Ne 2 «M3yyeHme

11 CTPOEHMA KNETOK PacTeHWNI, }KUBOTHbIX, Tpnb0B 0.5
1 6aKTepuin Noa MMKPOCKOMOM Ha FOTOBbIX
MUWKponpenapaTtax U ux onucaHue»

12 O6meH BewecTs nan metabonmsm 0

13 DOTOCUHTES. XEMOCUHTES 0

14 dHepreTnyeckunii obmeH 0
MU3HEHHbIN LMKA KNEeTKKU. [leneHne KNeTku.

15 MwuTo3. JTabopaTopHas paboTa Ne 3 0.5
«HabnogeHne mMTo3a B KNETKAaX KOHYMKa '
KOpeLlKa /lyKa Ha roToBbIX MUKpoOMpenapaTax»

16 BuocuHTes 6enka. Peakuma maTpuyHoro 0
CMHTE3a

17 TpaHcnauma — 6uocnHTe3 beska 0

18 HeknetouHble GOpMbI }KU3HN — BUPYCbI 0




19 ®dopmbl PAa3MHOXKEHMA OPraHNU3MOB 0

20 Meios 0
Obpa3oBaHMe U pa3BUTME NOJIOBbIX KNETOK.

91 OnnogoteopeHue. JlabopaTopHasa pabota Ne 4 0.5
«M3yyeHme cTpoeHUA NONOBbIX KNETOK HA '
roToBbIX MUKpOMNpenapaTax»

22 UHamBmnayanbHoe pa3suTne opraHM3mosB 0

23 l[eHeTMKa — HayKa O HacNeaCTBEHHOCTU U 0
N3MEHYNBOCTH

94 3aKOHOMEpPHOCTM Hac/ed0BaHNA NPU3HAKOB. 0
MoHornbpuaHoe cKkpelmBaHue

5c OnrnbpugHoe ckpewmsBaHmne. 3aKoH 0
HEe3aBMCMMOrO Hacne,0BaHMA NPU3HAKOB
CuenneHHoe Hacnefo0BaHME NPU3HAKOB.

NabopaTtopHas pabota Ne 5 «M3yyeHme

26 pe3ynbTaToB MOHOIMbpUAHOIO U 0.5
ANrMbpruaHoro ckpewmBaHma y Apo3odusbl Ha
roToBbIX MMKpOMNpenapaTax»

27 leHeTunKa nona. HacnegoBaHve NPU3HAKOB, 0

cuenneHHbIX C NosIoM




N3meH4nBOCTb. HeHacneacTBeHHanA
NM3MeHUYMBOCTb. JTabopaTopHas paboTa Ne 6.

28 N3yyeHne moandrKaLuMOHHOM U3MEHUYNBOCTH, 1 0.5
NOCTPOEHNE BAPUALMOHHOIO pAga u
BapMaLMOHHOMN KPUBOM»
HacneacreeHHas M3MEHUMBOCTb.

29 NabopaTtopHana paboTta N2 7. « AHanM3 myTaunii 1 0.5
Y Apo30dusbl Ha rOTOBbIX MUKpONpenapaTax»

30 [eHeTWKa yenoBeka 1 0
Pe3epBHbIl ypok. O6oblieHne no Teme

31 «HacneacTtBEHHOCTb M USMEHYNBOCTb 1 0
OpraHM3mMoB»

32 CeneKkuma KaKk HayKa u npouecc 1 0

33 MeToabl U AOCTUKEHUA CENEKLUN PACTEHUN U 1 0
YKMBOTHbIX

34 brnoTexHon0rma Kak oTpacab NPon3BOACTBA 1 0

OBLLEE KO/TMYECTBO YACOB MO NMPOrPAMME 34 4




11 KNACC

Konnyectso 4acos

Ne
T

n/n ema ypoxa MpakTnyeckne

Bcero KoHTposbHble paboTbl
paboTbl

1 DBOIIOUMA U MeTOoAbl €€ U3y4yeHna 1 0 0
UcTopuna pa3BuTUsA NpeacrasneHmii ob

2 puap peq 1 0 0
3BonOUNM

3 MwuKpo3sonouma 1 0 0
Monynauma Kak anemeHTapHas eanHULA
BMAA M aBoatounK. JTabopaTtopHaa paboTa

4 A H PaTopRan P 1 0 0.5
Ne 1 «CpasHeHMe BMO0B NO
MOPdONOrMYECKOMY KPUTEPUIO»

c OBukyLime cunbl (3nemeHTapHble GpaKTopbl) 1 0 0
3BO/IOL MU

6 EctecTBeHHbIN 0T60p 1 ero popmbl 1 0 0
PesynbTaTbl 3BoAOLMUN:
npPUCcNoco61eHHOCTb OPraHNU3MOoB U

7 BMAoobpasoBaHue. JlabopaTopHana paboTa 1 0 0.5

Ne 2 «OnuncaHue npucnocobaeHHoCTH
OpraHMama m eé OTHOCUTEIbHOro
XapaKtepa»




adanTtaunn YyenoBeKa

8 HanpasneHua 1 nyTn makpo3asoaouum 0

9 HeobpaTtmocTb aBosoumm 0

10 UcTopua Kn3Hm Ha 3emne u meToabl eé 0
n3yyeHumA

11 fMnoTesbl NPOUCXOXAEHMA XKMN3HM Ha 3emne 0

12 PasBuTme }N3HM HA 3emne No spam 1 0
nepuogam
OcCHOBHbIe 3Tanbl 3BONOLUN PACTUTENIBHOTO

13 M }KMBOTHOro mupa. Mpaktnyeckan pabota 05
Ne 1 «M3yueHne nCcKonaemblx OCTAaTKOB '
PaCTEHW U KMBOTHbIX B KOJIIEKLMUAX»

14 CoBpemeHHaa cuctema OpraHMYeckoro 0
Mumpa

15 JBoAOLUMA YenoBeKa (aHTponoreHes) 0

16 Osvxkylume cunbl (PpakTopbl) aHTponoreHesa 0

17 OCcHOBHble CTagMKn 3BOAOLNN YENTOBEKA 0

18 Yenoseyeckue pacbl M NPUPOLHbIE 0




PesepBHbIi ypok. O6obuieHne no teme

19 «BO3HMKHOBEHME M Pa3BUTME XKU3HM Ha 0
3emne»

20 DKO10rMA KaK HayKa 0

”n Cpeabl 06UTaHMA U SIKONOTUYECKNE 0
daKTopbl
Abunotnueckne daktopsl. JlabopatopHas
pabota Ne 3. «Mopdonornyeckue

2 0COB6EHHOCTM pacTEHWUI U3 PasHbIX MecT 05
obutaHua». labopatopHana paboTta Ne 4, '
«BnuaHme cBeTa Ha pocT M passuTMe
YyepeHKOoB Kosleyca»

23 BuoTtnyeckue pakTopbl 0
IKONIOTUYECKME XapaKTEPUCTUKM

24 nonyaauun. NpakTnyeckas pabora No 2 05
«MoAcYET NNOTHOCTU NONYAALMIA pa3HbIX '
BMA0B PACTEHUIN»

25 Coobuiectsa opraHM3mMoB — HBMOLEHO3 0

26 JKoNornyeckume cucTembl (3KOCUCTEMBI) 0

27 OcCHOBHble NOKa3aTen 3KOCUCTEMDI. 0

3Konormyeckue nupamuabl. Ceoincrsea




akocuctem. CyKueccua

28 MpupoaHble akocncTembl 1 0

29 AHTPONOreHHble 9KOCUCTEMDbI 1 0
Buocdepa — rnobanbHan akocucTema

30 1 0
3emnn
3aKOHOMEpPHOCTH CyLL,EeCTBOBaHMA

31 P yi 1 0
6uocoepsbl

32 YenoseuyecTBo B 6uocdhepe 3emnun 1 0
CocywiectsoBaHWe NpUpoabl U

33 yu, pupoa 1 0
YyenoseyecTBa

34 Pe3epBHbIit ypok. O60buieHne TemMbl 1 0
«CoobLecTBa U 3KONIOTMYECKME CUCTEMbI»

OBLLEE KOJTMYECTBO YACOB MO NPOrPAMME 34 2.5




NPOBEPAEMbIE TPEEOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOW OGPA3OBATE/IbHOW MPOTPAMMDb

10 KNTACC

Koz nposepaemoro
pesynbTaTta

MpoBepsemblie NpegMeTHble pe3ynbTaTbl 0OCBOEHWUA OCHOBHOM 06pa3oBaTesibHOM NporpaMmbl cpeHero obuero
obpasoBaHua

ChopmMMpPOBaAHHOCTb 3HAHWIA O MecTe U PO BUONOTUN B CUCTEME HAYYHOTO 3HAHWUA ECTECTBEHHBIX HAYK, B
bopMUPOBaAHUM COBPEMEHHOW €CTeCTBEHHO-HaYYHOM KapTUHbI MMPa M HAy4YHOTrOo MMPOBO33PEHMSA; O BKNaae
POCCUICKMX U 3apyBerKHbIX Y4EHBIX-6M010r0B B pa3BuTUe 6MoN0rMK; PYHKLMOHANBHOMN rPaMOTHOCTM YesI0BEKA AR
PeLleHMA }KU3HEHHbIX 3a4au

YMeHMWe packpblBaTb COAEPKaHNE BUONOrMYECKNX TEPMUHOB M MOHATUIA: KU3Hb, KNETKa, OpraHn3m; metabonmnsm
(obmeH BelLecTB M NpeBpaLLEHME IHEPTUKN), TOMEOCTa3 (camoperynauuns), ypoBHeBas OPraHM3aLma KMUBbIX CUCTEM,
caMoBOCMpou13BeAeHMUe (penpoayKLms), HacNeACTBEHHOCTb, MU3MEHYMBOCTb, POCT U pa3BuTHE

YmeHue nsnaratb 6uonornyeckme Teopum (KNeTouHan, XpoOMOCOMHas, MyTaLMOHHas), 3akoHbl (I. MeHaens, T.
MopraHa, H.1. BaBnnoBa) 1 yueHua (0 LeHTpax MHOroobpasna 1 NPOUCXOXKAEHUA KYNbTYPHbIX pacTeHuii H.U.
BaBusioBa), onpenenaTb rpaHuULbl UX MPUMEHUMOCTM K KMBbIM CUCTEMAM

YmeHue Bnagertb MeToAammn Hay4Horo no3HaHma 8 buonornn (HabaoaeHUe 1 ONUMcaHme XUBbIX CUCTEM, MPOLLECCOB U
ABNIEHUIA; OpraHn3aLmMsa U NnpoBeaeHne 6MONOrMYECKOro 3KCNepuUMeHTa, BblABUMKEHUE TMNoTe3bl; BbiABAEHME
3aBUCMMOCTU MEXKAY UCCAedyeMbIMIN BeNUYMHAMM, 06 bACHEHME NOYYEHHbIX Pe3y/1bTaToB, MCNO/b30BaHHbIX
Hay4YHbIX NOHATMIA, TEOPUIA U 3aKOHOB; YMEHME AeNaTb BbiBOAbl HA OCHOBAHMM MOYYEHHbIX PE3YN1bTaToB)

YMeHUe BblAeNATb CYLLeCTBEHHbIE MPU3HAKN BUPYCOB, KNETOK NMPOKapUOT U 3YKapMOT, OAHOKAETOUHbIX U
MHOTOK/1IeTOYHbIX OpraHM3MoB; 0CO6EeHHOCTM NpoLeccoB 0bmeHa BeLecTB 1 NPEeBPaLLLEeHUA SHEPrMK B KNeTKe,
dboTOCMHTE3]a, MNACTUYECKOro N SHEPreTMYecKoro obmeHa, XeMOCUHTE3a, MUTO3a, Meio3a, OMN/I0A0TBOPEHMS,




Pa3MHOXeHWA, MHAUBUAYANbHOMO Pa3BUTUA OpraHn3ma (OHToreHes)

YMeHne NPUMEHSTb NOJTYYeHHbIe 3HAaHWUA A1 00 BACHEHMA BMOIOTMYECKUX NPOLLECCOB U ABIEHWUM, ANA NPUHATUA
NPaKTUYECKMX PeLLeHNit B NOBCeAHEBHOM M3HU B Liensx obecnevyeHuns 6e3onacHOCTU CBOEro 340Pp0BbA U 340P0BbA
OKpYyXalowWwux ntoaen, cobaogeHna HOPM rpamoTHOrO NOBEAEHMA B OKPYXKatoLLel NpUpoaHoON cpeae; NoHMMaHue
HEeobXxoAMMOCTN UCMO/Ib30BaHMA AOCTUKEHNN COBPEMEHHON BUOIOTMK N BUOTEXHONOMMI ANSA PALMOHANbHOIO
NPUPOAONOAbL30BaHMA

YMmeHune pewaTb anNemMeHTapHble reHeTu4eCkne 3agaydm Ha MOHO- U ,£I,MI'M6pVI,£I,HO€ CKpeuwunBaHue, cuenneHHoe
HacneaoBaHME; COCTaB/IATb CXeMbl MOHOFVI6pVIAHOFO CKpelwunBaHMA ana npeackasaHnAa HacneaoBaHMA NPU3HAKOB Y
OpraHn3Imos

YMeHue BbINOMHATL 1ab0paTOpHbIe M MPaKTUYecKue paboTol, cobatoaaTe Npasuaa npu paboTe ¢ y4ebHbIM U1
nabopaTopHbiM 060pyA0BaHUEM

YMeHMe KPUTUYECKM OLLEHMBATb U MHTEPNPETMPOBATb MHPOPMALMNIO BUONOrMYECKOTO COAEPKAHMA, BKAIOYAIOLLYIO
nceBAOHay4YHble 3HAHWUA U3 Pa3INYHbIX UCTOYHMKOB (CMMU, Hay4yHO-NONyAspHblE MaTepuasbl); STUYECKME acMeKTbl
COBPEMEHHbIX UccneaoBaHuii B buonorum, meguumHe, buotexHonornm

10

YMeHue co3gasatb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COO6LLI,€HVIFI, 0606I.Ll,aﬂ 6VIOI'IOFW4€CKVI'O VIHd)OpMaLI,MIO n3
HECKOJNIbKNUX NCTOYHUKOB, rPaMOTHO MUCMNO/1b30BaTb NOHATUMNHbIN annapart 6uonormm

11 KNACC

Koz nposepAaemoro
pesynbTata

MpoBepaemble npegMeTHble pe3ybTaTbl 0OCBOEHUA OCHOBHOM 06pa3oBaTe/ibHOM Nporpammbl cpeaHero obuiero
obpa3oBaHuA




ChdopmMMpPOBAHHOCTb 3HAHWUI O MecTe M Poan BUONOTUKN B CUCTEME HAYYHOTO 3HAHMA eCTECTBEHHbIX HAYK, B
$bopMMpoBaHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHbI MMPA U HAy4HOrO MMPOBO33PEHUSA; O BKALE
POCCUIMCKUX U 3apyDeKHbIX YYEHBIX-OM010r0OB B pa3BuTne bnonornmn; pyHKLMOHaNbHOM FPaMOTHOCTU YesloBEKa ANA
peLleHnsn KNU3HEHHbIX 3a4a4

YMeHue pacKkpbiBaTb cogeprKaHne B1OoNOrMYeckux TEPMUHOB M MOHATUI: BUA, NONYAALMA, reHodOoHA, 3BONOLMSA,
ABVKYLLME cunbl (PpaKTopbl) 3BONOLMM, MPUCNOCOBNEHHOCTL OPraHM3MOB, BUA006pa3oBaHNE, IKONOTNYECKME
baKTopbl, 3KOCMCTEMA, NPOAYLEHTbI, KOHCYMEHTbI, PeAyLEeHTbI, Lenu NUTaHUA, 3KoA0rMyeckan nupammaa,
b6uoreoueHos, buocdepa

YMeHue usnaratb 61Monormyeckme Teopum (3BoaoLMOHHAA Teopusa Y. [lapBuHa, CUHTETUYECKAsA TEOPUS 3BOJIOLMM),
3aKOHbI M 3aKOHOMEPHOCTM (3apoablweBoro cxoactea K.M. bapa, Yepeso0BaHWUsA r1aBHbIX HANPABAEHUI U NyTel
asostoummn A.H. CeBepL,oBa, yueHUs o buocoepe B.N. BepHaackoro), onpegensatb rpaHuLbl UX MPUMEHUMOCTHU K
XUBbIM CUCTEMAM

YMeHue Bnagetb metogamu HAy4YHOro No3HaHMA B 6uonorum (Ha6ﬂI-OAEHMe M onncaHue XuBbiX CUCTEM, MPOLLECCOB U
ABNEHUN; OopraHusauunAa n nposegeHue 6uonornMyeckoro 9KCNEepPUMEHTa, BblaBUNXKEHUE TNNOTE3bI; BblAB/IEHUE
3aBUCUMOCTU meXay nccnegyembimmn seiM4nHamu, ob6bsACHEHUE NOJIly4€HHbIX Pe3yNbTaToOB, NCMOJ/Ib3OBAHHbIX
HAY4HbIX I'IOHFlTMﬁ, TEOpMﬁ M 3aKOHOB, YyMmeHue aenatb BbiBOAbl HA OCHOBAHMU NONYYEHHbIX pesyanaTOB)

YMmeHue BblAeNnaTb CyL,EeCcTBEHHbIE NPU3HAKM CTPOEHUA BMoorMyecknx o6 bEKTOB: BUAOB, NONyAAUUI, NPOAYLLEHTOB,

KOHCYMEHTOB, peayLLeHTOB, 6UOreoL,eHO30B U 3KOCUCTEM; 0COBEHHOCTU NPOLLECCOB Hac/eACTBEHHOW U3MEHUYMBOCTH,

ecTtecTBeHHOro otbopa, BuaoobpasoBaHMs, NPUCnocob1eHHOCTN OPraHU3MOB, AENCTBMA IKOTOTNMYECKUX PaKTOPOB Ha
OpraHn3Mbl, NEPEHOCA BELLECTB M MOTOKA SHEPTMM B SKOCUCTEMAX, AHTPOMOrEeHHbIX U3MEHEHWNI B SKOCUCTEMAX CBOEM

MECTHOCTM, KPYroBopoTa BELECTB U HUOreoXmMmnyecknx LMKkIos B buocdepe

YMeHUe NpMMeHATb NoIyYeHHble 3HaHWUA AN 06bACHEHMA BUONOTMUYECKMX NPOLLECCOB U ABNEHUIA, ANA NPUHATUA
MPaKTUYECKMX PELLEHN B MOBCeAHEBHOM KM3HN B Lensx obecneyeHns 6e30nacHOCTM CBOEro 340P0BbA M 340P0BbsA
OKpY*KatoWwmx Ntogen, cobntoaeHna Hopm rpamoTHOro NOBeAEHMS B OKpPYXKaloLLen NpupoaHoOM cpese; NOHMMaHue




HeobX04MMOCTM UCNONB30BaHMA AOCTUKEHUIA COBPEMEHHON BUONOTUKN A5 PALLMOHAIBHOIO NPUPOAON0/b30BaHMA

YmeHue pelaTtb 3n1eMeHTapHble buonornyeckune 3a4a4U, COCTaBIATb CXeMbl NepeHOCa BeLwecCcTs U SHeprmn B

7
aKocucTemax (Lenun nutTaHms)

g YMeHMe BbINONHATL 1abopaTopHbIe U NMPaKTUYecKue paboTsl, cobatoaaTe Npasmaa npu paboTe ¢ y4ebHbIM U1
nabopaTtopHbiM 060pyA0BaHUEM
YMeHNe KPUTUYECKM OLLEHNBATb U MHTEPNPETUPOBaTb MHPOPMALMIO BUONOTMYECKOTO COAEPIKAHNA, BKAOYALOLLYIO

9 nceBAOHay4YHble 3HAaHWUA U3 Pa3/INYHbIX UCTOYHMKOB (CMW, HayyHO-NoNyAspHble MaTepuabl); paccMaTpmBaThb
rnobasnbHble 3KoorMYecKMe NPobaembl COBPEMEHHOCTU, POPMMUPOBATL MO OTHOLLIEHWUIO K HUM COBCTBEHHYHO
no3snumio

10 YMeHue co3gaBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHble coobLeHuns, 0606wWwan Guonornyeckyto MHbopmaumio ns

HEeCKOJ1IbKUX NCTOYHUKOB, FTPaMOTHO UCMNOJ1Ib30BaTb NMOHATUMNHbIN annapat 6uonorum




MPOBEPAEMbIE 9/1IEMEHTbI COAEPHKAHWNA

10 KNACC
Kog MpoBepsieMbli SNEMEHT COAEPKaHUA
1 Buonorma Kak Hayka
11 Buonorunsa — HayKa o ueown npupoge. Ponb 6uonormm 8 opmmpoBaHMmM COBPEMEHHOM
' Hay4YHOW KapTUHbI MMpa. CuctemMa BMONOrMYECKUX HAYK
15 MeToabl NO3HaHUA KUBOI NPUPOLbl (HabaoaeHWE, SKCNEPUMEHT, ONUCAHNE, USMEPEHUE,
’ Knaccudukauma, MoaenmpoBaHue, cTaTUcTUYeckas ob6paboTKa AaHHbIX)
2 HuBble cucTeEMbI U UX OpraHM3aLmsa
51 Husble cuctembl (BrocmcTemMbl) Kak npeameT nsydeHusa buonornn. Ceorictea buocuctem u
' ux pasHoobpasme
) YpOBHU opraHm3aumm 6BUOCUCTEM: MOJIEKYNAPHO-TEHETUYECKUIA, KNETOYHbIN,
' OpraHW3MeHHbI1, NoNyAALMOHHO-BUAOBOM, 3KOCUCTEMHBbIN, BMOChHEpPHbIN
3 XMMWYECKUI COCTAB U CTPOEHME KNETKU
XMMWYECKNI COCTAB KNETKU. XMMUYECKME SNEMEHTbI: MAaKPO3JEMEHTbI, MUKPO3/1EMEHTI.
3.1 Boaa u muHepanbHble BelecTBa. PyHKUUM BOAbI U MUHEPA/bHBIX BELWLECTB B K/IETKE.
MoapepraHne ocmoTmyeckoro banaHca
Benkn. CoctaB 1 cTpoeHme 6enkoB. AMUHOKUCAOTbI — MOHOMEpPbI 6enkoB. HesameHnMble 1
3aMEHNMble aMUHOKUCAOTbI. AMMHOKUCAOTHBIN COCTaB. YPOBHM CTPYKTYpbl 6enKoBoOM
MOJIEKY bl (MepBUYHAA, BTOPUYHAA, TPETUYHANA M YETBEPTUYHAA CTPYKTYPa). XMMUYECKMe
3.2 cBoicTBa 6enkoB. Buonormyeckme pyHKUUKN HENKOB.
depmeHTbI — BUONOrnyeckme Katanmsatopbl. CTpoeHne depMeHTa: aKTUBHbIN LLEHTP,
cybcTpaTHas cneynduryHocTb. KodepmeHTbl. BUTamuHbl. OTanYmMAa depmeHToB OT
HeopraHMYecKMx KaTasn3aTopos
Yrnesoabl: MOHOCaxapuabl (rntokosa, pubosa n ae3okcnpubosa), ancaxapuabl (caxaposa,
NAKTO3a) M nosMcaxapuapl (Kpaxman, rMKoreH, Lenntonosa). buonornyeckme dyHKuUm
3.3 yrnesoaos.
Nunuabl: Tpuranuepuabl, ctepongpl, ocdonmnuabl. fmgpodunbHo-rmapodobHblie
cBOMCTBa. bMonornyeckne pyHKLMM "Mnuaos. CpaBHEHWE yrieBoaoB, 6e/KOB 1 ANNNA0B




KaK NCTOYHUKOB aHepPrmnun

3.4

HykneunHosble kucnotbl: JHK n PHK. Hykneotnabl — MOHOMeEpPbI HYKNeUHOBbIX KUCAOT.
CtpoeHue n ¢yHKrummn JHK. CtpoeHune n pyHkumm PHK. AT®: ctpoeHune n pyHKummn

3.5

Uutonorma — HaAyKa O K/1IeETKeE. KneTto4yHas TEOPMUA. MeToapbl NU3y4eHUA KNETOK

3.6

KneTka KaK LesocTHas xueas cuctema. O6Lme NpusHaKM KAETOK: 3aMKHYTas Hapy»KHas
membpaHa, monekynbl HK Kak reHeTUYeCcKuin annapaT, cucTema cuHTesa benka

3.7

Tunbl KNETOK: 3YKapnoTMYecKas 1 npokapnoTmyeckan. OcobeHHOCTUN CTPOeHUA
NPoKapMoTMYeCKoMn KNeTkK. KneTouyHas cTeHKa BakTepuin. CTpoeHne syKapmuoTUYecKom
KNeTkn. OCHOBHbIE OT/INYNA PACTUTENIbHOM, XKUBOTHOW U FTPUOHOM KNETKU

3.8

MoBepPXHOCTHbIE CTPYKTYPbI KNETOK — KNETOYHAA CTEHKA, IMIMKOKANMKC, UX GYHKLUN.
MnasmaTnyeckana membpaHa, eé ceonctea n GyHKUMU. LiuTonnasma u eé opraHomapl.
OaHomembpaHHble opraHonabl KNeTKM: sHAOoMAa3MaTudeckas cetb (IMNC), annapat
lfonbaKun, nM3ocomol. NonyaBTOHOMHbIE OPraHOMAbl KNETKU: MUTOXOHAPUM, NAACTUADI.
MpoucxoxaeHne MUTOXOHAPUN U NaacTua,. Buabl nnactna. HemembpaHHble opraHouabl
KNETKU: pUBOCOMBI, KNETOYHbIN LEHTP, PECHUYKMN, KIYTUKU. DYHKLUM OPraHOUAO0B KNETKMU.
BrkntoueHuna

3.9

ALPO — perynaTopHbIi LEHTP KNeTkn. CTpoeHue aapa: agepHas 060/104Ka, Kapuonnasma,
XPOMATUH, AAPbILLIKO. XPOMOCOMb!

3.10

TpaHCNOPT BELLECTB B KNETKe

M13HegeATeNbHOCTb KNeTKn

4.1

O6bmeH BellecTs, AN metabonmnsm. Accumunaums (NnacTuyeckmnin obmen) u
ANCCUMUNALUA (IHEPreTUYECKUII 0OMEH) — IBE CTOPOHbI €4MHOrO NpoLecca
meTabonnsma. Tunbl o6MeHa BeLLEeCTB: aBTOTPOPHbIN M reTepoTpodHbIi. Ponb pepmeHTOB
B 06MeHe BeLLEecTB U NPeBPALLEHMM IHEPTUM B KNETKE

4.2

doTtocuHTes. CBeTOBasA M TemHoBas ¢asbl poTocnHTe3a. Peakunm poTocmHTE3a.

3¢ dekTnBHOCTL PpoTOCKMHTE3A. 3HAUYEeHMe GOTOCUHTE3A AN KU3HM Ha 3emne. BanaHue
ycnosuii cpegbl Ha GOTOCMHTES M CNOCO6bI NOBbIWEHMA €ro NPOAYKTUBHOCTU Y KY/IbTYPHbIX
pacTeHun.

XemocuHTe3. XeMocuHTesnpytowwme baktepumn. 3HaueHMe XeMOCUHTE3a A/1A }KU3HU Ha
3emne

4.3

JHepreTMyecknini obmeH B KneTke. PacuienneHune BeLwecTs, BblgeeHne 1
aKKYMYNMPOBAHME SHEPTUM B KNETKe. DTanbl 3HepreTmyeckoro obmeHa. Nunkonms.
BpoxeHune n ero smabl. KuchopogHoe oKMCneHne, A KNETOYHOE AbIXaHue.




3pPEeKTUBHOCTb IHEPreTUYECKoro obmeHa

4.4

Peakumm maTpuyHoro cuHTesa. lreHetuveckas nHoopmaums n JHK. Peanunsauma
reHeTMyeckon nHpopmaLmm B KneTke. leHeTUYECKMIA KoL, 1 ero CBOMCTBA. TpaHCKpUNuus —
MaTpuuHbIli cuHTe3 PHK. TpaHcnauusa — buocnHTtes 6enka. KogmposaHne amMHOKUCAOT.
Ponb pubocom B 6uocmHTe3e beska

4.5

HekneTouHble popmbl KU3HU — BUPYCbI. McTopua OTKpbITUA BUpYcoB (4.U. MBaHOBCKuMIA).
OCcOob6EHHOCTU CTPOEHUA U KU3HEeAeATENbHOCTM BUPYCOB. baktepnodaru. bonesHu
pacTeHWM, XKMBOTHbIX M YeNI0BEKA, Bbl3blBaeMble BUpycamu. Bupyc ummyHozedumunta
yenoseka (BMNY) — Bo3byantens CM/Aa. MpodunakTMka pacnpocTpaHeHUs BUPYCHbIX
3aboneBaHui

PasmHOXeHne n uHAnBMAyanbHOe pa3BUTUe OPraHM3MoB

5.1

KNeTouHbIN UMKA, AN KU3HEHHDBIN LMKA KNeTkU. UHTepdasa n mutos. MNpoueccsl,
npoTekatolwme B UHTepdase. PennmKkauma — peakuma matpuyHoro cuHtesa JHK. CtpoeHune
XPOMOCOM. XpOMOCOMHbIV Habop — KapuoTtun. AnunionaHbiii U raniouaHbin
XPOMOCOMHbIe Habopbl. XpomaTuabl. LIuTonormyeckme oCHOBbI PAa3MHOMKEHUSA U
WMHAMBWUAYANbHOTO Pa3BUTUA OPraHM3MOB.

JeneHne knetkn — mutos. Ctagmm mutosa. lMpoueccobl, NpoMcxoaalume Ha pasHbIX CTaguax
MuTO3a. BMoNorMyeckuin cMmbicn MnTo3a

5.2

cDOprI Pa3MHOXXeHNA OPraHN3MoB: 6ecnosioe u nosioBoe. Buabl 6ecnonoro
Pa3MHOXXeHNA: oeneHne HaaBoe, No04KoBaHUE OAHO- U MHOITOK/1ETOYHDbIX,
cnopoo6pasoBaHme, BereTaTMBHOE pa3smHoXeHue. MICKyccTBeHHOoe KNOHUpOoBaHUe
OpraHM3mos, ero 3Ha4vyeHune ana cenekuymm
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lNonoBoe pasMmHOXeHue, ero oTIN4nA oT 6ecnosoro.

Me#os. Ctaguu meiosa. MNpoueccobl, NpoucxogaLimne Ha cTagmax merosa. MNosegexHne
XpoMocom B menose. KpoccuHrosep. buonornyeckunii cmbica 1 3HayeHne meiosa

5.4

lameToreHes — npouecc 06pa3oBaHMA MNONOBbIX KNETOK Y UBOTHbIX. [10/10Bble Kenesbl:
CEMEHHUKM U AnYHNKKN. OBpa3oBaHMe 1 pa3BUTUE NOJOBbIX KJIETOK — rameT
(cnepmaTo3omna, aiuekneTka) — cnepmaToreHes n ooreHes. OcobeHHOCTM CTPOeHMUA
ANLEKNETOK 1 cnepmaTto3onaos. OnnogoTtsopeHue. MapteHoreHes

5.5

NHanBmayanbHoe pa3sutmne (oHToreHes). IMbpUoHanbHoe pa3sutme (ambpuoreHes).
3Tanbl 3SMOPUOHANBHOIO Pa3BUTUA Y MO3BOHOUYHBIX KMBOTHbIX: APOb6AEHUE, racTpyaaums,
opraHoreHes. MocTambproHanbHoe passuTne. TUMbl NOCTIMOBPUOHANBHOTO Pa3BUTUA:
npamoe, Henpamoe (AnYnMHoYHoe). BamaHue cpeabl Ha pa3BUTUE OPraHM3MOB; GaKTopbI,
cnocobHble Bbi3blBaTb BPOXKAEHHbIE YPOACTBA.




PocTt 1 passutue pacteHnit. OHTOreHes LBETKOBOro PacTeHUSA: CTPOEHME CEMEHM, CTaaun
pa3BuTUA

HacnenctBeHHOCTb U M3MEHYNBOCTb OPraHN3MOB

6.1

MpeaMmeT 1 334a4M reHeTUKN. cTopumsa pa3BUTUSA reHeTUKW. BKiag, pOCCUIACKUX U
3apybeXKHbIX YYEHBIX B Pa3BUTME reHEeTUKKU. MeToabl reHeTUKM (TMbpuaonoruieckuil,
UMTOreHeTUYECKUIA, MONIEKYNIAPHO-TeHETUYECKNIA). OCHOBHbIE FreHEeTUYECKUE NOHATHUA.
F'eHeTMYecKas CMMBOJIMKA, UCMO/Ib3yemMas B CXEMAX CKpeLmBaHMUA

6.2

3aKOHOMEPHOCTW Hac/e0BaHUA NPU3HAKOB, YCTaHOBAEHHbIe . MeHaenem.
MoHormbpuaHoe ckpelwmsaHme. 3aKoH egMHo06pasuns rmbpuaos NepBoro NOKOAEHUA.
MpaBMNo AOMUHMPOBAHUA. 3aKOH pacLLeneHus NpusHakoBs. MMNnoTesa YMCTOTbI FamMer.
MonHOe 1 HeNnosiHoe OMUHUPOBaHME.

OnrnbpuaHoe ckpelmBaHme. 3aKOH HE3aBUCUMOTO Hac/1e40BaHUA NPU3HAKOB.
LinToreHeTnYecKkne 0CHOBbI ANTMOPUAHOTO CKPELLMBAHUA. AHaNM3MpPYIOLLEE CKPELLMBAHME.
Mcnonb3oBaHWe aHaIM3MPYIOLLLETO CKpeLLMBaHUA ANs onpeaeseHnsa reHoTuna ocobu

6.3

CuenneHHoe HacnefoBaHMe Npu3HaKkoB. PaboTa T. MopraHa no cuenaeHHomy
Hac/ne0BaHMUIO reHOB. HapylieHWe cuenneHns reHoB B pesy/ibTaTe KPOCCUHroBepa.
XpomocomHas Teopus HaceACcTBEHHOCTU. [eHeTUYecKune KapTbl.

feHeTMKa nona. XpomMoCoMHOe onpegeneHmne noaa. AyTocCoOMbl M NO/1I0BblE XPOMOCOMbI.
foMorameTHble U reTeporameTHble OpraHM3mbl. HacnepoBaHue NPU3HAKOB, CLENNEHHbIX C
noaom

6.4

MN3mMeHUYMBOCTb. BUabl U3MEHUMBOCTU: HEHACNEACTBEHHaA M HacieacTBeHHasn. Ponb cpeapbl
B HEHaCcNeACTBEHHON N3MEHUYMBOCTU. XapaKTepUCTUKa MOANPUKALMOHHON M3MEHYMUBOCTMU.
BapuauMoHHbIN pAg, 1 BapnaLMoHHana Kpusaa. Hopma peaKkumu npusHaka.
KosinyecTBeHHble M KauyecTBEHHbIE MPM3HAKN M MX HopMa peakunn. Ceoinctsa
MOAMUPUKALNOHHOM M3MEHUYMBOCTU

6.5

HacnepncreeHHas, MAM reHOTUMNMYECKas, U3MeHYMBOCTb. KOMBUHATMBHAA M3MEHUYMBOCTD.
Mel103 1 N0/10BOM NpoOLECC — OCHOBA KOMBUHATMBHOM M3MeHUNBOCTU. MyTaLMOHHas
M3MEeH4YMBOCTb. KnaccudumKauma myTaumin: reHHble XPOMOCOMHbIe, FeHOMHbIe. YacToTa u
NPUYMHBLI MyTauunii. MytareHHble GaKTopbl. 3aKOH FOMOJIOFMYECKUX PALOB B
HacneacTBeHHoM nsmeHuymsoctu H.U. BaBunoBa

6.6

leHeTuKa yenoseka. Kapmotnn yenoseka. OCHOBHblE MeTOAbI FEHETUKM YeoBeKa:
reHeasiorm4yecknii, 6IM3HeLoBbIN, UMTOreHETUYECKNIM, BUOXMMUYECKNIA, MONEKYIAPHO-
reHeTnyeckmii. CoBpemeHHoe onpeaeneHne reHoTMna: NoJIHOreHOMHOE CEKBEHUPOBaHME,
reHoTUNMpPOBaHMe, B TOM Yncie ¢ nomoulbto MNLP-aHanmnsa. HacneacreeHHble 3a601eBaHUA
YyesioBeKa: reHHble 601e3HM, 60NE3HU C HacNeACTBEHHOM NPeApPacnoNoOKEeHHOCTbIO,
XPOMOCOMHble 60n1e3HU. ComaTUYECKME U FreHepaTUBHbIe MyTauun. MpUHLMNbI 340P0BOrO




06pa3sa KU3HU, ANATHOCTUKU, NPODUNAKTUKM U Ie4EHUA TEHETUYECKMX Bosie3HEeN.
MeanKo-reHeTUYeCcKoe KOHCY/IbTUPOBaHUe. 3HaUYeHne MeANLUNHCKOM reHETUKN B
npeaoTBpaLLeHNN N IeYeHUN reHeTUYECKNX 3a601eBaHMiM YeNoBeKa

Cenekumnsa OpraHM3mos. OcHoBbl 6MOTEXHONOTNU

7.1

Cenekuma Kak HayKa W npouecc. 3apoXaeHne cenekummn n gomectnkauma. Yuenune H.N.
BaBn10Ba 0O LEHTPaX MPOMCXOMKAEHMUA U MHOro06pPa3una KybTyPHbIX pacTeHuid. LieHTpbl
NPOUCXOXKAEHNA AOMALLHNX XUBOTHbIX. COpT, Nopoaa, WTamm

7.2

CoBpeMeHHble MmeToAbl cenekumm. Maccosblt U MUHAMBUAYANbHBIN OTOOPbI B ceneKkumm
pacTeHWU 1 KUBOTHbIX. OLLEHKa 3KcTepbepa. BM3KopoaCTBEHHOE CKpEeLMBaHUE —
MHBPUAMHT. YncTaa AnHUA. CKpeLLMBaHMe YNCTbIX IMHUIA. TeTepo3nc, uam rubpuaHan cuna.
HepopcTBeHHOe CKpelMBaHue — ayTopuamHr. OTaanéHHan rubpmamsaums n eé ycnexu.
McKycCTBEHHbIM MyTareHes 1 noJiydeHme noannaonaos. JoCTUKEHUA CENEKLUUN PacTEHUN,
YKMBOTHbIX 1 MMKPOOPraHNU3MOB

7.3

BuoTtexHonormna Kak otTpacnb Npon3BoAcTBa. [eHHan UHXKeHepuA. ITanbl CO34aHUA
pekoMbuHaHTHOM AHK 1 TpaHCcreHHbIX opraHnamoB. KieTouHan nHxeHepua. KneTouHble
KyNbTypbl. MUKPOKIOHAIbHOE PAa3MHOKeHWe pacTeHuit. KnoHnposaHue
BbICOKOMPOAYKTUBHbIX CE/IbCKOXO3AMCTBEHHbIX OPraHU3MOB. DKOIOTMYECKME U STUYECKUNE
npobaembl. MO — reHeTUYeCKM MOANDULMPOBAHHbIE OPraHU3MbI

11 KNACC

Kog

MpoBepAemMblit 31eMeHT cogepKaHna

DBO/IIOLMOHHasA buosorua

11

IBO/IOLUMOHHAnA Teopus U eé mecto B buonormu.

CBMAaeTenbCTBa 380/0UMN. aNleOHTONOTMYECKME: MOCAeA0BaTEIbHOCTb NOABAEHMS BUA0B
B Ma/IEOHTONOIMYECKOW IeTonucK, nepexoaHsie popmsbl. BMoreorpadpuyeckme: cxoacTso u
pasnuume dayH 1 pop MmaTepMKOB M OCTPOBOB. IMBPUONOTUYECKME: CXOACTBA U Pa3nnuma
3MB6PUOHOB PasHbIX BUAOB NO3BOHOYHbIX. CpaBHUTE/IbHO-aHAaTOMUYECKME: TOMOJIOTUYHbIE,
aHaNOMMYHble, PyAMMEHTapPHbIE OpraHbl, aTaBusmbl. MoekynapHo-bMoxnmmyeckume:
CXOACTBO MEXaHW3MOB HAC/NeACTBEHHOCTM M OCHOBHbIX MeTaboIMYeCcKnX NyTen y Bcex
opraHn3mos

1.2

dBontouMoHHas Teopua Y. JapsuHa. NpeagnocbiikKM BOSHUKHOBEHMA JapPBUHU3MA.
OBUKyLLME CUNbI 3BONIOLNKM BUAOB Mo [JapBUHY (M30bITOYHOE Pa3MHOMKEHME NpU
OrpaHMYEeHHOCTM PecypcoB, HeonpeaenéHHas M3MeHYMBOCTb, bopbba 3a cylecTBoBaHue,




ecTecTBeHHbIl 0T6op)

1.3

CuHTeTMYecKan Teopus aBontoumm (CTI) n ocHoBHbIE €€ NoNoXKeHMA. MUKpOo3BoOLUA.
Monynauma Kak egMHULA BUAA U 3BONOLUMU

1.4

Osuxylume cunbl (GakTopbl) aBonoLUK BUAOB B Npupoae. MyTalMOoHHbIM npouecc U
KOM6MHaTMBHAA U3MEHUYMBOCTb. [ToNyNALMOHHbIE BOHbI U Apeid reHos. M3onauma u
murpaums. EctectBeHHbI 0T60p — Hanpasaaowmin paktop asoatounm. Popmbl
ecTecTBeHHOro otbopa.

Mpucnocob1eHHOCTb OPraHM3MOB KaK pe3y/ibTaT 3Bo/loLuK. Nprumepbl NpUcnocobaeHunin y
opraHun3moB. Apomopdo3bl U naMoadanTaLmu.

Bua n BuaoobpasosaHue. Kputepum snga. OcHoBHble Gopmbl BUA00Opa3oBaHUA:
reorpaduyeckoe, 3KONOrMYecKkoe

1.5

MaKpO3BOI'II-OLI,MFI. CDOprI 3BOIOLUN: d)VII'IETVI‘-IECKaFI, ANBEPreHTHaA, KOHBEPreHTHanA,
napannenbHan. HeO6paTMMOCTb 3BO1IOUMN

BO3HMKHOBEHME N pa3BUTUE XKN3HU Ha 3emne

2.1

JoHayuHble npeacTaBAeHUA O 3apOXKAEHNN }KU3HU. HayuHble rMnoTesbl BO3SHUKHOBEHMUA
YKU3HU Ha 3emsie: abuoreHes M NnaHcnepmMmuna. XMmMmmnyecKasa 3Bontoumna. dKCnepmMmeHTaibHoe
NoATBEPXKAEHNE XMMUYECKOIN 3BOAOLMKN. HavanbHble 3Tanbl 6UONOrMYECKOW 3BONIOLMMN.
Mnotesa PHK-mupa. MepBble KNeTKn u nx asoatoumsa. PopmmpoBaHmMe OCHOBHbIX FPYMN
*KUBbIX OPraHN3MOB

2.2

PasBuTHE KM3HM Ha 3emne No apam u nepmoaam. Katapxei. Apxeinckaa n npotepo3oiickas
3pbl. Maneo3onckan apa 1 eé nepuoabl: KEMOPUNCKUIA, OPAOBUKCKUIN, CUNYPUNCKUIA,
[EeBOHCKMIN, KAMEHHOYTO/IbHbIM, NepMCcKMn. Me3030icKan 3pa 1 eé nepunosbl: TPMACOBbLIN,
FOPCKUIA, MeNOBON.

KaHo30WcKan 3pa 1 eé nepuoabl: NasieoreHoBbIN, HEOreHOBbIA, aHTPOMNOreHOBbIN.
XapaKTepucTuKa Knmmara v reonorndeckmnx npoueccos. OCHOBHbIE 3TaMbl 3B0HOLMUM
PacTUTENbHOIO U }MBOTHOrO MMpa. ApoMopdO3bl Y PaCTEHUI U KUBOTHbIX. osABieHMe,
pacuBeT 1 BbIMUPaHUE rpynn XUBbIX OPraHM3MoB

2.3

Cuctema opraHMYecKoro MMpa Kak oTpaskeHue 3Bostoumm. OCHOBHbIe cUCTEMATUYECKKE
rpynnbl OpraHM3moB

2.4

DBOOLUMA YeNOBEKA. AHTpONOAOrnA Kak Hayka. Passutume I'IpELI,CTaBJ'IeHVIﬁ o
NPOMCXOXKAEHNM YenoBeKa. MeToabl n3yvyeHua aHTponoreHesa. CxoAcTBa M pasnmuma
yenoBeKa M XMBOTHbIX. CUCTeMaTUYeCKoe NOoNoXKeHNe YeNoBeKa.

Aswxkylme cunbl (PakTopbl) aHTponoreHesa. HacneacTBeHHana M3MEHUYMBOCTb U
ecTecTBeHHbI 0TOop. O6LLECTBEHHbIN 06Pa3 *KU3HU, U3rOTOBAEHWE OPYANI TPyAa,




mMmbllneHne, peyvb

OCHOBHble CTaaMM 1 BETBM 3BO/IIOLMM Ye/I0BEKA: aBCTPANONUTEKN, HYenoBeK yme nbli,
YenoBek NpaMoxogalumii, YenoBeK HeaHAepTaAbCKUA, Yenosek pasymHblid. Haxoaku

2.5
WCKOMaeMbIX OCTaHKOB, BPeMA CyLL,ecTBOBaHMsA, 06/1acTb pacnpocTpaHeHMs, 06bEM
ro/I0BHOr0 M03ra, 06pas Ku3Hu, opyaus
Yenoseyeckue pacbl. OCHOBHble 60/blLME pachl: eBponeouaHas (eBpasuiickan), Herpo-
6 aBcTpanoungHas (3KkBaTopuanbHasn), MOHrosnonaHas (asmaTcko-amepuKaHckas). YepTbl

’ npucnocob1eHHOCTU NpeacTaBUTeNEN YeloBeYECKUX Pac K YC/IOBUAM CYLLLECTBOBAHUS.

EAMHCTBO YenoBevecknx pac. Kputuka pacusma

3 OpraH13mbl U OKpY*KatoLLana cpesa
DKONOrnA Kak HayKa. 3agaum n pasgesnbl sKkonornn. Metogbl 9KON0rMYECKUX

3.1 nccnefoBaHUI. DKONOrMYeCKoe MUPoBO33peHne. Cpeabl 06UTaHMA OPraHM3MOB: BOAHaA,
Ha3eMHO0-BO3AYyLLIHaA, NOYBEHHasA, BHYTPUOPraHU3MeHHan

39 3Konorndyeckue daktopbl. Knaccmdbukaums skonormyeckmnx ¢pakTopos: abMoTuyeckme,

' 6MOTMYECKME U aHTPOMOreHHble. [leicTBUE 3KoNorMyeckmx GakTopoB Ha OpraHU3Mbl
AbunoTnyeckue dakTopbl: CBET, TeMnepaTypa, BAaxKHOCTb. PoTonepmnoamnsm.

33 MpucnocobneHna opraHM3MOB K AeNCTBUIO abuoTnyecknx paktopos. Bnonornyeckue
PUTMbI
BuoTtuyeckue paktTopbl. Buabl 6MOTUYECKMX B3aMMOAENCTBUIN: KOHKYPEHUMSA,

34 XMLHMYECTBO, MAapasnUTM3IM, MyTyaan3m, KOMMEHCaAM3M (HaxnebHMYecTBo,

' KBapTUPaAHTCTBO), aMeHCaIN3M, HENTPann3m. 3HaueHne BUOTUYECKMX B3aUMOAENCTBUN
019 CYLLLeCTBOBaHMA OPraHM3MOB B NPUPOAHbIX coobLecTBax
JKoNornyecKkue XxapakTepuctmkmn nonynaumm. OCHoBHble NOKasaTenu NonyasaLUnn:

3.5 YMCNEHHOCTb, NJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauma. AnHammKa
YMCNEHHOCTU NONYNALMU M e€ perynauma

4, CoobuiectBa 1 3KOIOrMYECKUE CUCTEMDI

a1 CoobuiectBo opraHnamoB — 6uoLeHo3. CTpyKTypbl BuoLeHo3a: BUAOBaS,

' NpoCTpaHCcTBeHHas, Tpoduyeckas (nuuwesasn). Buabli-gomnHaHTbl. CBA3K B BUoLeHo3e
JKonornyeckmne cnuctemol (3Kocuctemnl). MoHATME 06 3KocUcTeMe U BroreoueHose.
®PYHKUMOHANbHbIE KOMMNOHEHTbI 3KOCUCTEMbI: NPOAYLEHTbI, KOHCYMEHTbI, PeayLeHTbI.

4.2 KpyroBopoT BeLLecTs 1 NOTOK 3Heprumn B akocucteme. Tpoduyeckue (NULLLEBbLIE) YPOBHMU

aKocucTembl. Muiesble Lenu n cet. OCHOBHbIE NMOKa3aTem 3KocucTeMbl: Bromacca,
NPOAYKLMSA. DKOMOrMYECKMe NMPamuAabl: NPOAYKLMM, YNCNEHHOCTHU, Bomacchl. CBOCTBA
3KOCUCTEM: YCTOMUMBOCTb, Camoperyaaums, passuTme. Cykueccus




4.3

MpUpPOAHbIE 3KOCUCTEMbI. IKOCMCTEMbI 03EP M PEK. IKOCUCTEMA XBOMHOIO UM
LUMPOKONNCTBEHHOTO Neca.

AHTpOI’IOI’EHHbIe 9KOCUCTEMDI. Al'p03KOCVICTeMbI. yp603KOCVICTEMbI. Buonornyeckoe n
X03AMCTBEHHOE 3HaYeHUe arpo3KoCnUCTemMm " yp603KOCMCT6M.

BuopasHoobpasme Kak pakTop ycTonumBocTM 3kocmuctem. CoxpaHeHne 6BMONOrM4ecKkoro
pa3Hoobpasua Ha 3emne

4.4

YueHune B.U. BepHagcKoro o buocoepe. NpaHuubl, COCTaB U CTPYKTypa buocdepsbl. HKusoe
BeL,ecTBo M ero ¢yHKuMn. OcobeHHOCTN Buocdepbl Kak robaNbHOM IKOCUCTEMDI.
OnHamunueckoe paBHoBecue M obpaTHan cBA3b B buocdepe. KpyroBopoTsl BELWECTB U
61oreoxMmmyeckme LMKAbl 31eMeHTOB (yraepoaa, azoTa). 30Ha/bHOCTb bruocdepsbl.
OcHOBHble 6MOMBI CyLIN

4.5

YenoseyecTBo B buocdhepe 3eman. AHTponoreHHble M3smeHeHus B bnocdepe. NobanbHble
3KoJsiornyeckune npobnemol.

OcHOBa PauUMOHaNbHOrO YrNpPaBAeHUs NPUPOAHBIMM PECYPCaMM U UX UCNOJIb30BaHME.
JocTuskeHunsa 6UoNornm 1 oxpaHa npupoabl




