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depnepanbHan paboyas nporpaMmmMa rno yyebHomy npeamety «buonorus» (6a3oBblil
ypoBeHb)  (MpeameTHas 06nacTb  «ECTECTBEHHO-Hay4Hble MNpeAMeTbl»)  (panee
COOTBETCTBEHHO - Mporpamma no 6uonornn, 6rMonorus) BKAKYAET MOACHUTENbHYIO
3anncKy, coaepXkaHve 00y4yeHusi, NaaHupyemble pe3y/ibTaTbl OCBOEHMSI MPOrpammbl
Mo 6uonornm, TeMaTUyecKoe MaaHUpPOBaHWe.

MosicHUTENbHAs 3amnMcKa OTpakaeT o6LiMe Lenv M 3afadu U3yyeHus 6uonorum,
XapaKTEPUCTUKY MNCUXONOrMYECKMUX MPEeANOChINOK K eé M3Y4YeHUo 06ydarommmcs,
MECTO B CTPYKType Y4eBHOro nnaHa, a Takke MNoaxodbl K OTO0pY COoAepXKaHus,
K onpefeneHnto NinaHMpyeMbIX pe3ynbTaTos.

CogepxaHve 06yYeHMs pacKpbiBaeT — coAepXKaTe/lbHble  JIMHWW,  KOTOpble
npegnaraloTca s 0643aTeNlbHOr0 M3y4YeHUs B KaXKAOM K/lacCe Ha YPOBHe CpefHero
06LLero obpasoBaHus.

MnaHupyemble pe3y/bTaTbl OCBOEHMS MPOrpaMmbl MO GMOMOrMM  BKKOYAOT
NIMYHOCTHbIE, MeTanpeaMeTHble pe3ynbTaTbl 3a BeCb MNepuof 00y4YeHWs Ha YpPOBHE
cpefiHero obuiero obpasoBaHua, a Takke MpeaMETHble AOCTUMXKEHWUA 06Yy4aroLLerocs
3a KaX/bli rof, 00y4eHms.

MNOACHNTEJIbHAA 3ATTMCKA

Mpn paspaboTke nporpaMMbl MO 6GMOMOMMM  TEOPETMYECKYHD  OCHOBY
O/19 OnpeaenieHns NoaxoaoB K (hOpMMPOBaHMIO COAEPXKaHWA Yy4ebHOro npegmeta
«buonorug»  COCTaBUN: KOHLeNTya/IbHble MONOXKEHUSA droc COO
0 B3aMMOOOYC/IOBNEHHOCTW LieNei, Cofep>KaHus, pe3yibTatoB 06y4eHns n TpeboBaHui
K YPOBHIKO MOArOTOBKM BbIMYCKHWKOB, MOMIOXEHMSA 00 00WMX UensxX U npuHUmMnax,
XapaKTepu3yHLLMX COBPEMEHHOE COCTOSIHME CUCTEMbl CpeAHero o06Luero obpazoBaHus
B Poccuiickon ®epfepaunu, a Takke NoNoXKEeHUs 0 crieunduke 6ronorum, eé 3HavyeHun
B MO3HAHWUW XKMBOI NPUPOABI 1 06eCreyYeHnn CyLLLeCTBOBaHNSA Ye/I0BEYECKOro 06LLecTBa.
CorfacHO Has3BaHHbIM MOJMOXEHMAM OnpeAesieHbl OCHOBHblE (PYHKUUWM NpOrpamMmbl
no 6uonorum n eé CTpykTypa.

[Mporpamma no 6uonorun AaéT npefcTaBneHVe O Uensx, 06 o6ueit cTpaTernu
06yYeHUns, BOCMUTAHUA N Pa3BUTUA 00y4aroLLMXCA CpefcTBaMu y4ebHOro npegmera
«buonorunsa», onpegenser 06s3aTesIbHOe MpPeaMeTHOe COfepXKaHue, ero CTPYKTYypy,
pacnpezeneHve no pasgenam 1 Temam, peKOMeHLyeMyo Noc/ief0BaTe/lbHOCTb U3YyUeHWs
y4ebHOro marepurana ¢ Y46TOM MEXNPEAMETHbIX 1 BHYTPUNPEAMETHbIX CBA3EM, NIOMMKU
06pasoBare/ibHOro npouecca, BO3pacTHbIX 0COBEHHOCTEN 00YyYatOLLIMXCS.

B nporpamme no 6uonorny Takxe yunMTbiBatOTCA TPeboBaHWUA K MaHUPYyeMbIM
NNYHOCTHbIM,  MeTanpeAMeTHbIM U MpeAMETHbIM  pe3ynbTataM  00y4veHus
B (hOPMMPOBAHUN OCHOBHbIX BUAOB Y4ebHO-MO3HaBaTe/lbHOW [esATeNbHOCTN/YUYeBHbIX
[EeNCTBUM 00yYatoLLMXCA MO OCBOEHMIO COAEPXKaHNA B1MONOrMYeckoro 06pasoBaHus.

B nporpamme no 6uonorum (10-11 Knaccbl, 6a30Bbli YPOBEHb) peann3oBaH
MPUHLMIN MPEeMCTBEHHOCTU B U3yYeHUM Guoniornn, bnarogaps Yemy B Hei
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NPOCMaTPUBAETCA HarpaB/IEHHOCTb Ha pPa3BUTME 3HaHWI, CBA3aHHbLIX C (DOPMMPOBAHUEM
€CTeCTBEHHO-HAY4YHOr0  MMUPOBO33PEHUS,  LEHHOCTHbIX  OpPUeHTauuidi  JINYHOCTH,
3K0/IOMMYECKOro MbILLINEHWS, MPeACTaBNeHNA O 340POBOM 06pase XXMU3HN U 6epeXXHbIM
OTHOLLEHNEM K OKpYXXarolein npupoaHoin cpepe. osTomy Hapsgy € U3YyYeHUEM
006LLe6M0NorMyecKUX TEOPUA, a TakXke 3HaHWI O CTPOEHWUWN XXMBbLIX CUCTEM PasHOro
paHra U CYWHOCTU OCHOBHbIX MPOTeKalWwmxXx B HUX TMPOLECCOB B MNporpamme
No 61oNorMKn yaeneHo BHUMaHMe MCMNonb30BaHMIO MOMYYEHHbIX 3HaHWIA B MOBCEAHEBHOM
XXU3HW 015 PELLIEHNS MPUKNAAHBIX 3a[4a4y, B TOM YMc/e: NPOnIaKTUKA HacNeACTBEHHbIX
3a00M1€BaHNA  YeNoBeKa, MeAMKO-TEHETUYECKOro KOHCY/bTUPOBaHWSA, O0O0CHOBaHWSA
9KONOrMYeCKU LienecoobpasHOro NoBefeHNs B OKPY>KatoLLEen MPUpPoLHON cpefe, aHamnsa
BNIUSHUS  XO3AWCTBEHHON [EATENbHOCTM YesloBeKa Ha COCTOSIHME MPUPOAHBLIX W
MCKYCCTBEHHbIX 3KOCUCTEM. YCWIEHME BHUMAHWA K MNPUKNaAHOW Hanpas/eHHOCTM
yuyebHOro npeametra «buonorus» nNPOAMKTOBAHO HEOOXOAUMOCTBLHO 06ecrneyveHns
YCNOBUI ANA PeLIeHnss OAHOM M3 aKTya/lbHbIX 3afa4y LIKONbHOro 6MOoN0rnyeckoro
obpasoBaHuMs, KOTopas npeAronaraeT (PopMMpoBaHMe Yy 00Yy4aroLMXCA CMOCOOHOCTY
afanTUpoBaThCA K M3MEHEHUAM AMHAMWYHO Pa3BMBatOLLEr0Cs COBPEMEHHOIO MUMpa.

[Mporpamma no 6UONOrMM SABNSETCH OPUEHTMPOM [N COCTaB/IEHMS Paboumnx
nporpamm, aBTOPbl KOTOPbIX MOFYT MPEANOXUTb CBOV BapuaHT MoCnefoBaTe/IbHOCTM
M3yUYeHNs K CTPYKTYpPbl Y4Y4eOHOro martepuana, CBOE BUAEHWe MyTerh (HopMUPOBaHUSA
y obyuvatowmxcs 10-11 knaccoB NpPeAMETHbLIX 3HAHWI, YMEHWA U CNOCO60B Y4ebHOM
OeATeNIbHOCTK, a TakkKe METOAMYECKMX PEeLLUeHUA 3aday BOCMUTAHUS M Pa3BUTUSA
cpeAcTBamm y4yebHOro npeameTa «bronoruss.

Buonornsa Ha ypoBHe cpefHero o6Llero o6pasoBaHusi 3aHWMAaET BaXXHOE MECTO.
OH ob6ecneumBaeT (hopMMpoBaHUNE Y 0B6yHarOLLMXCS NPeACTaB/IEHMIA O HAYYHON KapTuHe
MUpa, pacwmnpseT U 0606LIAaeT 3HaHWA O XKMBOW NpuUpode, €& OTANYUTENIbHbIX
NpU3HaKax - YPOBHEBOW OpraHu3aumMv 1 3BONHOUMK, CO3AaET YCNOBUS ANA: MO3HAHUA
3aKOHOB XXMBOI NpUpOofbl, POPMMPOBaHUA (HYHKLIMOHANIbHON FPaMOTHOCTM, HaBbIKOB
3[l0pOBOro M 6e3onacHOro obpasa >XM3HKW, 3KOMOrMYECKOro MbILLIEHNS, LLEHHOCTHOIO
OTHOLLEHMS K XXMBOI NPUPO/E N YENOBEKY.

Bonbloe 3HauyeHWe OWMONOrMA MMeEeT TakXkKe AN PELUeHUss BOCMUTATE/IbHbLIX W
pasBMBaloOMX 3afay cpefHero o6Liero obpasoBaHWs, coumanm3auum 0by4datoLMXCA.
3yyeHne 6uonornm obecreymBaeT yCnoBusa A1 QOPMUPOBAHNA MHTENNEKTYallbHbIX,
KOMMYHUKALUMOHHbLIX W MH(OPMALMOHHbIX HaBbIKOB, 3CTETUYECKON  KyNbTypbl,
CNoco6CTBYET MHTErpauum O6UONOTMYECKUX 3HaHWUI C NPeACTaBMEHUSMU U3 OPYIUX
y4ebHbIX MpPeaMETOB, B 4aCTHOCTW, (M3MKW, XUMUM W Treorpadun. HasBaHHble
MONOXEHNSA O NpeHa3Ha4eHnn y4ebHoro npeameTa «brmonorus» coctaBumM OCHOBY A1
onpefeneHNs MoAXo40oB K OTOOPY W CTPYKTYPUPOBAHWIO €ro  CoAepXXaHus,
npeAcTaB/eHHOro B nporpaMmme rno 6monoruu.

OTt6op cofepXaHua Yy4ebHOro npegmeTa «buonorvs» Ha 6a30BOM  YPOBHe
OCYLLECTB/IEH C MO3ULUMIA KY/IbTYPOCOOOPA3HOro noaxosa, B COOTBETCTBUM C KOTOPbIM
o6yyatoLmecss A0MKHbI OCBOMTb 3HAHUA W YMEHUS, 3Ha4YMMble Ans (POPMMPOBaHWS
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06LLein KynbTypbl, Onpefenstolme afeKkBaTHOe MOBEAEHME 4YeNOBEKa B OKPY>KaHOLLEN
NPUPOAHON cpefe, BOCTPebOBaHHbIE B MOBCEAHEBHOM >KM3HM W MPaKTUYECKOM
peatenbHocT. Ocoboe MeCTO B 3TOM CUCTEME 3HAHWIA  3aHMMAKOT  3/IEMEHTbI
COAepXKaHus, KOTOpble CMy)KaT OCHOBOM [Ana  (DOPMUPOBaHWA  NpPeACcTaBIeHui
O COBPEMEHHOW eCTeCTBEHHO-Hay4YHOW KapTMHEe Mupa M LEHHOCTHbIX OpMeHTaumsax
NIMYHOCTU, CNOCOBCTBYHOLLMX MYMaHMU3aLUmMmn 61ON0rMYecKoro 0bpasoBaHus.

CTpYKTYypvpOBaHMe COAepXXaHus  y4yebHOro  martepuasa B MnporpaMme
no 6uonorMmM  OCYLECTBIEHO C  YYETOM  MPUOPUTETHOrO  3HAYEHUS  3HAHWIA
06 OTNNYMTENbHBIX OCOBEHHOCTAX XXMBOW NPUPOAbI, O eé YPOBHEBOW OpraHu3aummn
M 3BoMOLUMN. B COOTBETCTBUM C 3TUM B CTPYKTYpe y4yebGHOro npeameta «buonoruss»
BblENEHbI Crefytowme cogepXxaTenbHble NMHUK: «Buonorns kak Hayka. MeTogpl
HayyHOro nosHaHusa», «Knetka Kak 6uonornyeckas cucrema», «OpraHusm Kak
bronorunyeckas cucrema», «Cuctema ¥ MHOroobpasme OpraHNMYeckoro mupax,
«OBOJOLMSA XKMBOW NPUPOABI», «IKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU.

Llenb n3ydeHmst yuebHoro npegmeta «buonorms» Ha 6a30BOM YPOBHe - OBflafieHne
00yyatoLMMNCA 3HAHUAMU O CTPYKTYPHO-(DYHKUMOHANIbHOM OpraHmM3aumMm  XXmBbIX
CUCTEM pa3HOr0 paHra u npuobpeTeHWe YMEHMI UCMOMb30BaTb 3TWU  3HAHUA
O/19 TPaMOTHbIX [EeACTBMA B OTHOLUEHWM OOBLEKTOB >KMBOW NPUPOAbI U peLleHus
Pa3IMYHbIX YXXU3HEHHBIX NMPO6/IEM.

JocTkeHve — uenu N3yYeHuns y4ebHOro npegmeta «buonorunsay»
Ha 6a30BOM YpOBHe 06ecreynBaeTCa peLleHneM CreayoLmx 3agau:

OCBOEHMe 00y4YaroLWMMUCA CUCTEMbI 3HAHWIA O BNOMOTMYECKUX TEOPUAX, YUEHUSAX,
3aKOHax,  3aKOHOMEPHOCTAX,  runoTesax, nNpaBuiax,  CAyXawmx  OCHOBOWA
A/ (POPMUPOBaHUA MpeCTaB/IEHNA O eCTECTBEHHO-HAYYHOW KapTUHE MUpa, O MeTofax
Hay4HOr 0 Mo3HaHWs, CTPOEHMM, MHOro06pasnm 1 0COBEHHOCTAX XMBbLIX CUCTEM Pa3HOro
YPOBHA OpraHuM3aumu, BblAAOWMXCA OTKPbITUAX M COBPEMEHHBIX MCCef0BaHUAX
B Guonoruu;

(hopmmpoBaHMe Yy 0OyYalrOLMXCA  MO3HaBATe/IbHbIX,  UHTENNEKTYyalbHbIX
M TBOPYECKMX CMOCOBHOCTEN B MPOLECCe aHa/M3a AaHHbIX 0 NYTAX pa3BuTUA B 61onorum
Hay4YHbIX B3r/IS40B, UAEN U MOAXOA0B K M3YUYEHUHO XMBbIX CUCTEM Pa3HOro YpPOBHSA
opraHusauuu;

CTaHOB/IEHVE Yy 00y4aroLMXCa 00LLen KynbTypbl, (YHKLMOHA/IbHOW rPaMOTHOCTM,
pasBUTUE YMEHWUA OOBACHATbL W OLEHMBATb SB/IEHMS OKPY>XKAKOLEro Mupa >XUBOU
NPUPOALI HA OCHOBAHWW 3HAHWIA U OMbITa, MOMYYEHHbIX NMPY U3YYeHU BUonoruu;

(hopmmpoBaHMe Y 0OyYalOLMXCA  YMEHWI  WAMOCTPUPOBATL  3HAYEHMe
OMONOrMYeCKUX 3HaHWI B  MPaKTUYECKOW [eATe/IbHOCTU  Ye/lOBeKa, pPasBUTUU
COBPEMEHHbIX MeANLMHCKMX TEXHONOMMNIA 1 arpobUOTEXHONOI U,

BOCMUTaHNe YOEXAEHHOCTM B BO3MOXHOCTU MO3HAHMS YESIOBEKOM  YKMBOM
NpUpoabl, HEOOXOAMMOCTM BEPEXKHOrO OTHOLLEHWS K Hell, COBMOAEHNA STUYECKUX HOPM
Npy NPoBeAeHM BUONOrNYeCKNX NCCNef0BaHNN;

OCO3HaHMe LEHHOCTU OUOMOTMYECKMX 3HAHWMI  4NA  MOBbILWEHUS  YPOBHA
3KONOrMYEeCKOor KybTypbl, 415 (hOPMUPOBaHUSA HAyYHOr0 MUPOBO33PEHUS;
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NMPUMEHEHNE NPUOBOPETEHHLIX 3HAHWA W YMEHWA B  MOBCELHEBHON  YKM3HM
A1 OLLeHKW NOCNeACTBUM CBOE AeATeNIbHOCTM MO OTHOLLEHMIO K OKPY)KAtoLLEN Cpeje,
COOGCTBEHHOMY  3[0pPOBblO, 000CHOBaHVME W COOMtOfdeHWE Mep  NPOQUIAKTUKK
3a60/1eBaHNN.

B cucteme cpegHero o6wero o6pasoBaHuA  «buonorus»,  u3yyaemas
Ha 6a30BOM YPOBHE, ABNAETCA 0653aTe/lbHbIM YUYeOHbIM NPeAMETOM, BXOASLLMM B COCTaB
NpeaMeTHON 0651acTU «ECTECTBEHHO-HaYYHble NPeaMETbI».

OG6LLee YMCOo YacoB, PEKOMEHAOBAaHHbIX ANt M3y4yeHus buonorun - 68 Yacos:
B 10 knacce - 34 yaca (1 yac B Heaento), B 11 Knacce - 34 yvaca (1 yac B Hefento).
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COOEP>XAHVE OBYYEHWA

10 KJ/TACC

Tema 1. bruonormnsa Kak Hayka

Buonorna kak Hayka. CBA3b 6M0ONOrMM C OBLECTBEHHBLIMW, TEXHUYECKMMMU
N APYTUMU eCTECTBEHHBIMU HayKamu, (PUNOCOMER, ITUKOW, 3CTETUKOIN 1 NpaBoM. Posb
ovonormm B (HOPMUPOBAHWM COBPEMEHHOM Hay4HOW KapTUHbl Mupa. CucTema
OV0/10rMYEeCKNX Hayk.

MeToabl MO3HaHWUA >KMBOW NpupoAabl (HabntogeHWe, 3KCMEPUMEHT, OMUCaHue,
N3MepeHune, Knaccumkaums, MoaenmpoBaHme, ctaTucTuyeckas 0bpaboTka AaHHbIX).

JemoHcTpaunn:
MopTpeThl: Y. AapsuH, I'. MeHgens, H.K. Konbuos, K. Y0TCOH 1 ®. Kpuk.
Tabnmupb! 1 cxembl: «MeTofbl NO3HAHWS XXMBOIA MPUPOAbI».

JlabopaTopHble N NPaKTUYECKNE paboThbl:
MpakTnyeckas pa6ota Ne 1 «lIcnonb3oBaHWe pasiMyHbIX METOAO0B NPU U3YYEHUN
OM0/10rMYECKMX 0OBLEKTOBY.

Tema 2. XKvBble CUCTEMbI U NX OpraHu3auns

XKuBble cucTembl (6MOCMCTEMBI) KaK NpeaMeT wu3yuveHus 6uonormn. OTamume
XXMBbIX CUCTEM OT HEOPraHNYeCcKOn NpUpoabl.

CsoiictBa 6GuocucteM UM MX pasHooOpasve. YPOBHW opraHm3auum OUOCUCTEM:
MOJIEKY/NIAPHDBINA, K/IETOYHbIA, TKAHEBbIA, OPraHW3MEHHbIA, MOMyIALNOHHO-BUAOBOMN,
9KOCUCTEMHBbIN (BMOreoLeHOTUYECKINIA), BUOCHEPHBIA.

JemoHcTpaunn:

Tabnmupl 1 cxeMbl: «OCHOBHbIE NMPU3HAKN XN3HW», «YPOBHWN OpraHM3aumm Xnsom
NpUpoabI».

O6opyaoBaHue: moaenb Monekynbl AHK.

Tema 3. XMMUYECKUIA COCTaB U CTPOEHUNE KIETKU

XUMUYECKUA  COCTaB  K/IETKU. XUMUYECKME 3/MEMEHTbI:  MaKpPO3/EMEHTHI,
MUKPO3NeMeHTbI. Bofa 1 MMHepasbHble BELLECTBa.

®YHKUMKN BOAbI U MUHEPa/IbHBIX BELLECTB B KNeTKe. [ogaepxaHne 0CMOTUYECKOTO
banaHca.

Benkn. CocTaB M CTpoeHMe 6enkoB. AMWHOKMCIOTbI - MOHOMEPbI OEe/KOB.
He3aMeHMMble M 3aMEHUMblEe aMWHOKMUCNOTbl. AMWHOKUCMOTHLIA COCTaB. YPOBHU
CTPYKTYpPbl 6ENKOBOI MOMEKYNbl (NepBUYHAs, BTOPUYHAsA, TPETUYHAS N YeTBePTUYHANA
CTPYKTypa). XMMUYECKME CBOCTBA GENKOB. buonornyeckne gyHKUUM G6eNKoB.

depMeHTbl - 6Buonornyeckne Kartanmsatopbl. CTpoeHMe (epmeHTa: aKTUBHbIiA
LIeHTpP, cybcTpaTHas cneuuduyuHocTb. KothepMeHTbl. ButamuHbl. OTAnMums hepMeHTOB
OT HEOpPraHMYeCcKNX KaTann3aTopos.
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Yrnesogpl: MoHocaxapuibl (rniokosa, pubosa U [e30Kcuprbosa), Amcaxapupl
(caxapo3a, fiaKto3a) W nonucaxapuibl  (Kpaxmas,  [/IMKOTeH,  LeM/koo3a).
Buonornyeckne yHKUUM YTIeBOLOB.

Nvnugpr: Tpurnnuepvabl, gocdonunuabl, crepovabl. 'vapopunbHO-rapodobHble
cBoictBa. buonornuveckne ¢yHKuMM nunugos. CpaBHeHWe YrnieBogoB, 6enkoB Wt
NIMNNAOB KaK UCTOYHUKOB 3HEPTUW.

HyknenHosble kucnotbl: AHK 1 PHK. Hykneotuabl - MOHOMepbl HYKIEMHOBbIX
kucnot. CtpoeHve n yHkumn AHK. CtpoeHue n yHkumn PHK. Bugbl PHK. AT®:
CTPOEHME N (DYHKLMN.

LiTonormsa - Hayka o KneTke. KnetouHas Teopus - npumMep B3aUMOAENCTBUA Naen
N (PaKTOB B HAyYHOM MO3HaHUWU. METO/bl N3YUYEHUA KNETKM.

KneTka Kak LenocTHas »wuBad cuctema. OOLIMEe NPU3HAKM KETOK: 3aMKHYyTas
Hapy>xHas membpaHa, mMonekynbl JHK Kak reHeTMyeckuii annapart, cucTema CUHTE3a
benka.

Tunbl KNETOK: 3yKapmoTUyeckas M npokapuotmyeckass. OCOOGEHHOCTU CTPOeHUS
MPOKapUOTUYECKOW KNETKU. KneTouHas cTeHKa 6akTepuin. CTpoeHre 3yKapnoTUYECKOA
KneTKn. OCHOBHble OT/INYNA PaCTUTENbHOM, XXUBOTHOWN U TPUOHON KNETKM.

[TOBEPXHOCTHbIE CTPYKTYpbl KNETOK -  K/EeTOYHad CTeHKa, [/IMKOKa/INKC,
X yHkuun. Tnasmatudeckas MembpaHa, eé CcBOWCTBa M (PYyHKUMKW. LiuTonnasma
n eé opraHouasl. OgHOMeMbpaHHble opraHouibl KneTku: 3MC, annapaT [onbmKK,
Nn3ocoMbl.  1onyaBTOHOMHbIE  OpraHoWMAbl  KNETKA:  MUTOXOHAPUKW, NnacTuabl.
[MponcxoXaeHne MUTOXOHAPWUIA 1 nnacTug. Buabl nnactng. HemembpaHHble opraHoupl
KNETKN: PUBOCOMbI, K/IETOUHBIA LEHTP, LEHTPUOMN, PECHUYKW, XXIYTUKA. PYHKUMK
opraHouaoB KNeTk. BKioyveHus.

AQpo - perynatopHbld UeHTp KneTku. CTpoeHWe sfpa: sAepHas 000/104Ka,
KapuonnasmMa, XpoOMaTuH, A4PbILLKO. XPOMOCOMBI.

TpaHCNopT BELLECTB B KETKE.

JemoHcTpaunn:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LUBaHH, M. LlneingeH, P. Bupxos,
K. YotcoH, ®. Kpuk, M. YunkuHc, P. ®paHknvH, K.M. bap.

[narpammbl: «PacripefefieHne XUMUYECKUX 3MIEMEHTOB B HEXMBOW MPUPOLE»,
«PacnpefeneHre XMMUYECKMX 3IEMEHTOB B XXUBOW NPUPOLE».

Tabmmupl 1 cxembl:  «[lleprofnyeckas Tabnmua XUMWUYECKUX  3/1EMEHTOBY,
«CTpoeHVe MOneKy/nbl BOAbl», «BbuocuHTe3 6enka», «CTpoeHWe MONeKy/bl 6enka»,
«CTpoeHue pepmeHTa», «HyknemHosble Knucnotbl. AHK», «CtpoeHue monekynbl AT®»,
«CTpOEHME 3YKapUOTMUECKOW KNeTKu», «CTPOeHWe XXUBOTHON KNeTKWU», «CTpoeHue
PacTUTENIbHON KNeTKM», «CTpoeHue MNPOKapUOTUYECKOn KNeTKu», «CTpoeHue safpa
KNeTKn», «YTnesofbl», «Junuabi».

O6opynoBaHMe:  CBETOBOW  MMKPOCKON, 06opydoBaHMe [Ons  MPOBeLeHUs
HabMIOAEHWIA,  M3MEPEHWNA,  3KCMEPUMEHTOB,  MUKpPOMpenapaTbl  PacTUTENbHbIX,
YXMBOTHBIX U 6aKTeprabHbIX KNETOK.
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JTabopaTopHble 1 NpaKTUYecKne paboThbl:

JTabopatopHas pa6oTa Ne 1 «lM3yueHne KaTaIMTUYECKO aKTUBHOCTU (PEPMEHTOB
(Ha NpMmepe amMunasbl MK KaTanasbl)».

JlabopatopHas paboTa Ne 2. «/13yyeHne CTPOEHNSI KNETOK PaCTEHUIA, XXMUBOTHbIX U
GaKTepuin NoA MUKPOCKOMOM Ha roTOBbIX MMKpONpenapaTax U ux onmcaHues.

Tema 4. )KnsHeeAaTe/IbHOCTb KNETKU

OOMeH BewlecTB, WM MeTabonmaMm.  Accummnaumsa  (MnacTUYeCKUini - 06MeH)
N auccummnaumsa  (sHepreTuyecknd O6MeH) - [Be CTOPOHbI eAMHOro npouecca
meTabonm3ma. Pofib  3aKOHOB COXPaHEHMsi BEWEeCTB W 3HEPrMnM B MOHUMaHUK
mMeTabonmn3ma.

Tunbl o6MeHa BeLLEeCTB: aBTOTPOMHbIA WM TeTepoTPOdHbIA. Ponb (epmeHTOB
B 0OMeHe BeLLeCTB M NpeBpaLleHn 3HEPrn B KIETKe.

dotocnHTe3. CBeToBas M TeMHOBasA (Pasbl (POTOCUHTE3a. Peakumu (hOTOCKMHTESsa.
SPPEKTUBHOCTL (POTOCUHTE3A. 3HAYEHMe (POTOCUHTE3A ANA XU3HK Ha 3emne. BavsaHue
YCNoBUM Ccpefbl Ha (DOTOCMHTE3 W CMOCOObI MOBBILWEHUA €ro NpPoAYKTUBHOCTY
Y KY/IbTYPHbIX PacTeHWIA.

XeMocrHTe3. XeMOCUHTE3MpYoLLMe 6akTepumn. 3HaYeHVe XeMOCUHTE3a 4J19 XKMU3HU
Ha 3emre.

JHepreTnyecknin  06MeH B  KieTke. PaclienneHve BewlecTB, BblfefieHue
N aKKyMY/IMpPOBaHWe 3HEPrMn B K/ETKe. JTarbl 3HepreTMyeckoro obmeHa. nvkonus.
BpoxxeHve wn ero Buabl. KWCMIOPOLHOE OKWCNEHWE, WM  KNeTOYHOe [bIXaHue.
OxkucnuTenbHoe hocqopnmpoBaHne. dPMEKTUBHOCTL IHEPTETUYECKOro 0OMeHa.

Peakuun MaTpuyHOro cuHresa. "eHetuyeckas nHgopmauma n AHK. Peanusaums
reHeTUYeCKoO WHQopmaumMn B KeTKe. [eHeTUYeCKMin Koj W ero  CBOWCTBA.
TpaHcKpunuma - maTpuuHblin cuHTe3 PHK. TpaHcnaums - 6uocuHTe3 Genka. JTarbl
TpaHcnaummn. KoaupoBaHue aMMHOKMCNOT. Ponb prbocom B BMocrHTe3e benka.

HeknetouHble (OpMbl  >XU3HU -  BUPYCbl. VICTOpuA  OTKPbLITUA  BUPYCOB
(4.N. WBaHoBCKMIN). OCOGEHHOCTM CTPOEHMS U HKU3HEHHOTO LMK/a BUPYCOB.
BakTepunodparn. bose3Hn pacTeHWi, XXMBOTHBLIX M YeI0BEKA, Bbi3bIBAEMbIE BUPYCaMW.
Bupyc wummyHomeduumta 4enoseka (BWY) - Bosbyautens ClrOa. O6patHas
TpaHCKpUNUMA, pesepTasa M MHTerpasa. NpogunakTuka pacnpocTpaHeHUs BUPYCHBIX
3a60/1eBaHNN.

JemoHcTpaunn:

MopTpeTsl: H.K. Konbuos, .M. NBaHoBCKMIA, KA. TuMMpA3eB.

Tabmmupl W cxembl:  «Tunbl  NUTaHUs», «MeTabonnam», «MUTOXOHAPUSA»,
«OHEPreTUYecKnii  06MeH», «XnoponnacT», «®PoTocuHTed», «CTpoeHne [JHK»,
«CTpoeHne 1 (yHKUMOHMPOBaHUE TeHa», «CuHTE3 6enka», «[eHEeTMYECKMIn Kopy,
«Bupycbl», «baktepuodarn», «CTpoeHWe W >XMU3HEHHbIN Umkn Bupyca Cla,
bakTepuoara», «Pennukauyms AHK»,

Ob6opyaoBaHue: Mogenu-annavMkaumm «YasoeHne [AHK w1 TpaHcKpunums»,
«brocnHTe3 6enka», «CTpoeHWe KNeTKM», MoAeNb CTPYKTypbl AHK.
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Tema 5. PasaMHOXXeHWe U NHANBUAYaSIbHOE pasBUTUE OPraHM3MOB

KNeTOUHbI UMK, VAN XKU3HEHHBIN LMK KNeTKU. MHTepdasa n Muto3. MpoLieccsl,
npoTekawolwme B MHTepase. Pennmkauma - peakums mMaTpuyHoro cuHtesa [AHK.
CTpoeHne XpOMOCOM. XPOMOCOMHbI HAbop - KapuoTwn. AunaongHbIA U raniougHbli
XPOMOCOMHbIe Habopbl. Xpomatugbl. LIMTonornyeckne OCHOBbI Pa3MHOXEHUA U
VHAMBULY&IbHOTO Pa3BUTUA OPraH13MOoB.

[JeneHvie KNeTkn - muTo3. Ctagmm mutosa. poLecchl, MPOUCXOAALLME Ha Pa3HbIX
CTagmnax MmMTo3a. b1onormyecknii CMbIC MUTO3a.

[Mporpammupyemas rubenb KIeTKu - anonTos.

®opmMbl PasMHOXEHMSI OpraHuM3MoB: 0ecrnonoe ¥ nosfosoe. Buabl 6Gecnonoro
Pa3MHOXEHWS:  [efleHne  HafBoe, MOYKOBaHME  Of4HO- W MHOrOK/IETOYHbIX,
Cropoo6bpasoBaHMe, BEreTaTMBHOE pPa3MHOXeHMe. WCKYCCTBEHHOe K/IOHMpPOBaHMe
OPraHun3mMoB, ero 3HayeHvie 41 CefieKumm.

[M0/10BOE pa3sMHOXEHWeE, ero OTIMYms OT 6ecrnosoro.

Meio3. Cragmn Meiosa. [lpouecchbl, MNpoMcxogslimMe Ha CTaausx Meinosa.
[MoBefeHNe XPOMOCOM B Melio3e. KpoccuHrosep. BMOMOrMYecknini CMbICT U 3HaYeHue
Meino3a.

[FameToreHes - rnpouecc o6pa3oBaHUs MOMOBbLIX KNETOK Y XXMBOTHbIX. [10/10Bble
XKenesbl: CEMEHHUKN N AnyHMKW. O6pas3oBaHue M pas3BUTME MOJIOBLIX K/IETOK - rameT
(cnepmarto3ong, AMUEKIeTKa) - crnepmatoreHes UM ooreHe3. OCO6EHHOCTM CTPOEHWS
ANLEKIETOK 1 crnepmaTo3ongos. OnnogoTeopeHme. MNapTeHOreHes.

NHpvBuayanbHoe — pasBuTUe  (OHTOreHes). AMOpMOHanbHOE  pasBUTME
(ambpuoreHes). 3JTanbl 3MOPMOHAIBHOTO PasBUTMSA Y  MO3BOHOYHBLIX YKMBOTHbIX:
Apo6/eHNe, racTpynaums, OpraHoreHes. [MocTamMbpuoHabHOe pasBuTye.
Tunbl NOCT3MOPUOHANILHOIO Pas3BUTUA: MPAMOe, HenpsMoe (IMYMHOYHOE). BrnsHue
cpedbl Ha pa3BUTME OpPraHM3MoB, (AKTOPbl, CMOCOOHbIE BbI3bIBATb BPOXKAEHHbLIE
YPOACTBa.

PocT 1 pa3suTue pacTeHWUd. OHTOreHe3 LBETKOBOIO PacTeHWA: CTPOEHUE CEMEHM,
cTagnn pasBuUTHS.

JemoHcTpaunn:

Tabmmubl 1 cxeMbl:  «DOpPMbl  Pa3MHOXEHWA  OpPraHn3moB»,  «J[BOMHOe
OMNOAO0TBOPEHME Y LIBETKOBbIX PaCTEHWUi», «BeretaTmBHOE Pa3MHOXXEHWE PaCTEHWUIA»,
«[leneHvie KNeTkn 6akTepuin», «CTpoeHMe NOMoBbIX KNETOK», «CTPOeHK e XPOMOCOMbI»,
«KneTouHbIi uukny», «Penavkauna OHK», «Mutos3», «Meio3», «[1psamoe 1 Henpsamoe
pasBuTue», «lameToreHes y MIeKONUTaKOLWNX W 4enoBeKa», «OCHOBHblE CTagun
OHTOreHe3ax».

O6opypoBaHue: MUKPOCKOTT, MUKponpenapaTsbl «Cnepmarosonsbl
M/IEKONUTAIOLLEro», «HANLUEKIeTKa MiaekonutaroLllero», «KapuvoknHes B KeTKax
KOpeLlKa Nnyka», MarHUTHasa Mofenb-annavkauusa «[eneHve Knetku», mogens OHK,
MoAenb MeTaghasHO XPOMOCOMbI.

10
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JlabopaTOopHble 1 NpaKTUYecKne paboThl:

JNabopatopHas paboTta Ne 3. «HabnogeHne MUTO3a B KNEeTKax KOH4YMKa Kopeluka
JlyKa Ha roToBbIX MUKpOMpenapaTax».

JabopatopHas pabota Ne 4. «M3yyeHne CTPOEHUSI MOMOBbIX KETOK Ha roTOBbIX
MUKponpenapaTax».

Tema 6. HacneacTBeHHOCTb M U3MEHUYMBOCTb OpraH1M3MoB

MpeameT 1 33gaun reHeTUKW. VICTopusa pasBUTUA TEHETUKW. Ponb UUTONOMMK
N 3MOPMO/IOTMM B CTaHOB/IEHUW TEHETUKWN. BKag pOCCUMCKUX U 3apyBeXXHbIX YUEHbIX
B pasBUTUE TFEHETUKW. MeTofbl reHeTUKN (rMbpuaonorMyYecKnii, LMTOreHEeTUYECKUIA,
MOIEKYNAPHO-TeHeTUYECKNN). OCHOBHbIE TeHEeTMYEeCKMe MOHATUA. [ eHeTMyecKas
CUMBO/INKA, UCMOMb3yeMas B CXeMaX CKPeLLMBaHNIA.

3aKOHOMEPHOCTN HacnefoBaHWA MPU3HAKOB, YCTaHOB/EHHble [. MeHaenewm.
MoHOrnopuaHoe ckpewmBaHme. 3aKOH eiHO-00pasns rmbpunaos NepBOro NMOKOMEHMS.
[MpaBnno AOMUHUPOBaHWNA. 3aKOH pacLuenieHnsa NpusHakos. 'nMnoTesa YACTOTbI ramer.
[MonHOoe 1 HenonHoe AOMUHUPOBaHME.

OnrnépnaHoe CcKpelumBaHWe. 3akOH HE3aBMCMMOrO Hac/efoBaHMs MPU3HaKOB.
LInToreHeTMYecKne  OCHOBbl  AUFMOPUMAHONO  CKpelimBaHWs.  AHanusmpytollee
CKpewmBaHue. Kicnonb3oBaHWe aHaM3UPYIOLWEro CKpeLwMBaHUSa ANA onpeaeneHns
reHoTMna ocoow.

CuenneHHoe HacnefoBaHWe npusHakoB. Pabota T. MopraHa no cuenieHHoOMY
HacnefoBaHWIO reHoB. HapyLleHue cLenieHns reHoB B pe3y/ibTaTe KPOCCUMHIOBepa.

XPOMOCOMHasi Teopua HacneLCTBEHHOCTU. ["eHeTnu4YecKme KapTbl.

leHeTMKa nona. XpOMOCOMHOe onpefeneHWe nona. AyTOCOMbl M MOJMOBbIe
XPOMOCOMbI. ["OMOrameTHbIe M reTeporameTHble opraHu3mbl. HacnegosaHue npu3HaKos,
CLLEMN/IEHHbIX C MOJIOM.

AI3MeHUYMBOCTb. BMbl N3MEHUYMBOCTW: HeHac/leACTBEHHAaA N HacneACTBeHHasA. Posb
cpedbl B HeHac/efCTBEHHOW W3MEHUMBOCTU. XapaKTepucTuka MOANPUKALNOHHOM
M3MEHUMBOCTU. BapuaumoHHbIA psag M BapuauMoOHHas Kpueas. Hopma peakumu
npu3Haka. KonmyecTBeHHbIe 1 KaYeCTBEHHbIE MPU3HaKKM 1 X HOpMa peakumn. CBOCTBa
MOAN(UKALMOHHON N3MEHUYMBOCTH.

HacneicTBeHHasi, WM reHOTUNMYECKasd, WM3MeHUMBOCTb.  KoMOGUHaTMBHas
M3MEHUMBOCTb. Meil03 1 NOMoBOI NPOLECC - OCHOBA KOMOMHATUBHON M3MEHUMBOCTN.
MyTauMoHHas W3MEHYMBOCTb. Knaccuukaums MyTauuid: TeHHble, XPOMOCOMHbIE,
reHoMHble. YacTota ¥ nNpuUuMHbl  MyTauuin. MyTareHHble  (hakTopbl.  3aKOH
rOMO/IOrMYECKMX PALOB B HAC/NeACTBEHHOM M3MeHUmnBoCcTU H.N. Basnnosa.

BHeAgepHaa HacneACTBEHHOCTb M U3MEHYMBOCTD.

"eHeTMKa YenoBeka. KapmoTun yenoseka. OCHOBHbIE METO/bl FEHETUKN YeNloBeKa:
reHealorM4yecknii, 6/IM3HELIOBbIN, LIMTOrEHETUYECKUIA, BUOXNMUYECKUNIA, MONEKY/ISIPHO -
reHeTUYECKUI. CoBpemMeHHoe onpefeneHve reHoTmna: No/IHOreHoOMHoe
CEKBEHMPOBaHWe, TeHOTUNUPOBaHWE, B TOM u4ucne C nomollsto [LP-aHanmsa.
HacnecTBeHHbIe 3a60/1€BaHUS YeN0BEKA: reHHble 60/1e3HN, 60N1e3HN C HacNeCTBEHHOM

n
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MpepacrnofioXXeHHOCTbIO, XPOMOCOMHbIE 60/Me3HN. ComaTUYeckne W reHepaTUBHbIE
MyTaLun. CTBOJIOBble KNEeTKW. MPUHLMNbLI 3[0pPOBOr0 06pas3a XMW3HW, ANArHOCTUKM,
NPOMUNAKTUKA W JIGYEHUS]  TeHeTUYeCKUX 6onesHeil.  MeanKo-reHeTUYECKOe
KOHCY/IbTUPOBaHME. 3HaueHMe MeJULMHCKOM TeHETUKN B NPeoTBPaLLEeHNN 1 NeYeHnn
reHeTUYECKMX 3a00/1eBaHNIA Yel0BeKa.

JemoHcTpaunn:

MopTpeTbl: . MeHgens, T. Moprad, . pge ®pu3, C.C. UYeTBepunKoB,
H.B. Tumodees-Pecosckuid, H.. Basnnos.

Tabnmupbl 1 cxembl: «MOHOrMOpPUAHOE CKpeLMBaHWe WM ero LMTOreHeTn4eckas
OCHOBa», «3aKOH pacLlenyieHnsa 1 ero LUTOreHeTMyeckasd OCHOBa», «3aKOH YMUCTOThI
ramet», «AurnépuaHoe ckpelimBaHue», «LIMTONOrMyeckne OCHOBbI AUTMOPUAHOIO
CKpeLmBaHus», «Meio3», «B3aumopgencTsne annenbHbIX TFeHoB», «[eHeTuyeckme
KapTbl PaCTEHWI, >XMBOTHbIX W YenoBeKa», «[eHeTUKa nona», «3aKOHOMEPHOCTU
HacnefoBaHWA, CLEMEHHOro ¢ Noiom», «Kapnotunbl YesioBeKa U XMUBOTHbIX», «Buibl
N3MEHUMBOCTUY», «MoaN(MKaLMOHHAA W3MEHYMBOCTb», «HacnegoBaHne pesyc-
(pakTopa», «["eHeTMKa rpynmn Kposu», «MyTalMoHHasA N3MEHUMBOCTbY.

O6opyfoBaHue:  Mofenu-annavkaumm  «MOHOrMOpUAHOe  CKpeLimBaHue»,
«HenonHoe  JOMWHMpOBaHWE»,  «uUrnépuaHoe  CKpelimBaHue»,  «llepekpécT
XPOMOCOM», MWUKPOCKOM K MuKponpenapat «posoduna» (Hopma, myTtauum (opMbl
KpblI/IbeB 1 OKPacKu Tena), repbapunin «"0pox NoCeBHOM».

JlabopaTopHble M NpaKTUYeCKne paboTbl:

NabopatopHad pa6ota Ne 5. «l/3yyeHne pe3ynbTaTOB MOHOMMOPUAHOIO WU
ANTNOPULHOTO CKPeLmBaHns y Apo30unsibl Ha FOTOBLIX MUKPOMpenapartaxs.

NabopatopHaa pabota Ne 6. «M/3yyeHne mMoanMKaLMOHHON N3MEHUYMBOCTMH,
MOCTPOEHME BapnaLMOHHOIO pAda U BapuaumoHHON KPUBOA».

JabopatopHas pa6oTa No 7. «AHanm3 MyTaumii y Apo30¢n/bl Ha FOTOBbIX
MUKponpenapaTax».

MpakTnyeckas paboTa Ne 2. «CocTaB/ieHNe 1 aHan3 POLOC/IOBHBIX YesIOBEKA.

Tema 7. Cenekuusi opraHmaMoB. OCHOBbI GMOTEXHO/I0MK

CeneKuus Kak Hayka 1 npoLecc. 3apoxaeHne cenekuum 1 IoMecTMKaums. YueHune
H./. BaBnnoBa 0 LIEHTPaxX MPOVCXOXAEHWS U MHOTO06pasnsi KynbTYPHbIX PacTeHWIA.
LIeHTpbI MPOUCXOXAEHNS AOMALLHMX XUBOTHbIX. COPT, MOpo/a, LUTamM.

CoBpeMeHHble MeTofbl Ccenekuun. MaccoBblii 1M MHAMBMAYaNbHbIA  0TOGOpSI
B CENeKUMM pacTeHWin u >XMBOTHbIX. OLeHKa 3KCTepbepa. BnM3kopoacTBeHHOe
CKpeLLWBaHUE - UHBPUAMHT. YuncTas nmHus. CKpeLyBaHUe YNCTbIX IMHWIA. [eTeposuc,
nunn rnbpuaHas cuna. HepoacTBeHHOe CKpelumBaHWe - ayTopuamHr. OTaanéHHas
rnopuamsaums n eé ycnexu. VICKyCCTBEHHbIA MyTareHe3 v nosyyeHvie Monuniouaos.
[LOCTVXKEHMS CeNeKLIMIN PacTEHWUIA, XXMBOTHbIX 1 MUKPOOPraHM3MOB.

BroTeXHONOrMA Kak 0Tpac/ib NpPov3BOACTBa. [eHHas UHXeHepus. JTarbl CO3AaHNS
PEKOMOUHAHTHOM AHK 1 TpaHCreHHbIX OpraHu3mMoB. KNeTouHasi UHXKeHepus.
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KneTouHble KynbTypbl. MWKPOKNIOHAbHOE Pa3MHOXEHMe pacTeHuii. KnoHupoBaHue
BbICOKOMPOAYKTUBHbIX ~ CE/IbCKOXO3ANCTBEHHbIX ~ OPraHM3MOB.  DKO/MOrMYecKume
1 aTnYeckme npobnembl. MO - reHeTUYecK MoANMULIMPOBaHHbIE OpraHU3MbI.

JemoHcTpaunn:

MopTpeThl: H.W. Basunos, .B. MuuypuH, I' . KapneyeHko, M.®d. VBaHOB.

Tabnmup! 1 cxemMbl: KapTa «LIeHTpbl NPOUCXOXAEHUSA 1 MHOr000pasns KynbTYPHbIX
pacTeHnin», «llopodbl AOMALUHUX >KMBOTHbIX», «CopTa Ky/NbTYPHbIX pPacTEHWUIA»,
«OTpanéHHas rnbpuamsauymns», «PaboTtbl akagemmka M.@. ViBaHoBa», «IMonnnAonans»,
«OObeKTbl  6UOTEXHOMOTUM»,  «KNETOYHbIE  KYNbTypbl M K/IOHMPOBAHME»,
«KOHCTpynpoBaHue 1 nepeHoc reHoB, XPOMOCOM».

O6opyfoBaHWe: MynsHKu MI0L0B U KOPHENIOL0B AUKUX (HOPM N KYNbTYPHbIX
COPTOB pacTeHuiA, repbapnin «CelbCKOX03ANCTBEHHbIE PACTEHMUS.

JTabopaTOopHbIe U NPAKTUYeCcKne paboThbl:

AKcKypeust «OCHOBHbIE METO/bl U JOCTUXKEHUS CENEKLMN PACTEHNIA U XKNBOTHbIX
(Ha CENEKUMOHHYIO CTaHLMIO, MNEMEHHYI0 (DepMy, COPTOMCMbITATE/bHbIA YYaCcTOK,
B TEM/IMYHOE X03A/ACTBO, 1a6OPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 K/TACC

Tema 1. IBOMOLUMOHHASA 6uonorus

[MpenocbiKM BO3HUKHOBEHWSA 3BOIFOLMOHHON Teopun. IBONOLMOHHAA TeOpUs U
eé MeCTO B 6rosiornn. BnmsHne 3BOMOLMOHHON TeOpPUW Ha pa3BuUTme GUOIOTUN N APYTnx
HayK.

CeupeTensctsa  3BoMOUMKW.  [1aneoOHTONOrMYECKMEe:  MOC/ef0BaTeNbHOCTb
MOABMIEHNA BWAOB B  Ma/leOHTO/IONMYECKOM  NIETOMUCK,  MNepexofHble  (hopMbl.
Buoreorpagmyeckne: CX0ACTBO M pasnnyme ayH 1 ¢iop MaTepUKOB M OCTPOBOB.

Ambpuonormyeckme:  CXoACTBA W pasnMumMsg  3MOPUOHOB  pasHbIX  BUOB
MO3BOHOYHbLIX.  CpaBHUTe/IbHO-aHAaTOMMYECKMe:  rOMOJIOTNYHbIE,  aHa/IorTMYHbIe,
PYAVMEHTapHble  OpraHbl, aTtaBu3Mbl.  MONeKynspHO-6MOXMMUYECKME:  CXOACTBO
MEXaHW3MOB HaCNeACTBEHHOCTM W OCHOBHbIX MeTabo/IMYecKUX nyTed Yy BCex
OpraH13mos.

3BOMOLUMOHHAA Teopusa Y. OapsuHa. [MpeLnocbikn BOSHUKHOBEHWNA AapBUHU3MA.
[BvKyLpe cunibl 3BoMOUMM  BUAOB MO [apBuHY  (M36bITOUHOE  PasMHOXEHWe
NPy OrpaHMYEeHHOCTU  PEecypcoB,  HeonpefenéHHas  M3MeHYMBOCTb,  6opbba
3a CYLLLeCTBOBaHWE, eCTECTBEHHbIA OTOOP).

CuHTeTnyeckas Teopus asontoummn (CT3I) 1 eé OCHOBHbIE MOMOXKEHUS.

Mwukpoasontoums. Monynaumsa Kak eauHMLAa BUAA Y 3BOMHOLUN.

ABvxyme cunbl (hakTopbl) 3BONOLMM BUAOB B Nprpoge. MyTaumoHHBbI npoLecc
N KOMOVHATMBHASA M3MEHUMBOCTb. MONYyNAUMOHHBIE BOMHBI U Apeid) reHoB. M3onaumsa v
MUrpaums.

EcTecTBeHHbIn 0TO0P - HanpasAALWMIA (hakTop 3BoMOLMN. POPMbI eCTECTBEHHOIO
oTbopa.
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Mpncnoco6neHHOCTb  OpraHM3MOB  KakK  pesy/nbTaT — aBo/ouun.  [pumeps
NPWCMOCO6NEHNIA y OpraHn3MoB. ApoMOopPdO3bl 1 MANO-aaanTaLni.

Bua v BnaoobpasoBaHue. Kputepumn Buga. OCHOBHblE (OPMbI BIA006PA30BaHNS:
reorpacmuyeckoe, 3K0M0rnyecKoe.

Makpo3agonoums.  ®opMbl  3BOMOLMM:  (UNeTUYecKasl,  AMBEPreHTHas,
KOHBEPreHTHas, napannenbHas. HeobpaTUMOCTb 3BOOLMMN.

MponcxoXaeHWe OT  HecneuvanM3MpoBaHHbIX MpeakoB. MporpeccupytoLlas
cneyuanmsaums. AganTrBHas paguaLms.

JemoHcTpaunn:

MopTpeTsl: K. JInHHen, XK.B. Jlamapk, Y. AdapsuH, B.O. Kosanesckuit, K.M. bap,
3. ['ekkenb, ®. Mionnep, A.H. CesepLoB.

Tabnuupbl 1 cxembl: «Pa3BUTE OPraHMYeckoro mMvpa Ha 3emse», «3apofbilm
MO3BOHOYHBIX YXUBOTHbIX», «APXeoNnTepuKe», «PopMbl 60pbObl 3a CyLLEeCTBOBAHMEY,
«ECTecTBeHHbIN 0T60P», «MHOroobpasne COpToB pacTeHu», «MHoroobpasme nopop
XWMBOTHbIX», «[lonynauum», «MyTauMOHHAsA W3MEHUYMBOCTb»,  «APOMOPDO3bI»,
«anoagantaumm», «O6LWas aereHepaums», «ABuXyLMe cuibl 3BoNOUNN», «KapTa-
cxemMa MapwpyTta nytewectsus Y.  [apeuHa», «bopbba 3a CyLUeCTBOBaHME,
«[pncnocobneHHOCTb OpraH13mMoB», «["eorpaguyeckoe B1L000Opa30BaHMe,
«3QKOJIOrMYecKoe BMA006pa3oBaHme».

O6opyfoBaHMe: KOJMNEKUMA HACEKOMbIX C pas/IMYHbIMKU TUMaMu OKpacku, Habop
NI0A0B N CeMsAH, Komnekums «MprmMepbl 3aWMTHBIX MPUCTIOCO6MEHUIA Y XKNBOTHBLIX»,
mMogenb «OCHOBHble Harnpae/ieHWs 3BOMOLUMU», 06bEMHaA Mogens «CTpoeHume
FO/IOBHOIO MO3ra MO3BOHOYHbIX».

Buoreorpauueckas kapta Mupa, Koinekuns «PopmMbl COXPaHHOCTU UCKOMaeMbIX
YXMBOTHBIX W pPacTeHWU», MOAeNb annankaums «llepekpECT XPOMOCOM», BNaXHble
npenapaTbl «Pa3BuUTME HACEKOMOro», «Pa3BUTUE NATYLUKW», MUKponpenapar
«[po3ochunna» (Hopma, MyTauum POpMbl KPbINIbeB U OKPACKKM Tena).

JlabopaTopHble 1 NPaKTUYEeCKNE paboThbl:

NabopatopHass pa6ota Ne 1 «CpaBHeHMe BWAOB MO MOPGOIOrMYECKOMY
KpUTEPUIO®.

NabopatopHas pa6ota Ne 2. «OnucaHue NPUCNOCOG/IEHHOCTM OpraHM3ma
1 €€ OTHOCUTENBHOMO XapaKTepa.

Tema 2. BO3HMKHOBEHWE U Pa3BUTUE XKU3HWN Ha 3em/ie

JoHay4yHble npeacTaBNeHUA O 3apOXKAEHUW OHKU3HW. HayuHble TunoTesbl
BO3HMKHOBEHUSA XXN3HN Ha 3emsie; abuoreHes 1 naHcrnepmus. XrMuyeckas 3BOMOLMS.
ABWOreHHbIV CUHTE3 OpraHUYeCcKMX BELLLECTB M3 HEOpraHMYeCcKnX. JKCnepuMeHTaIbHoe
MOATBEPXKAEHNE  XUMWUYECKOW  3BoMOuMW.  HadanbHble  3Tanbl  GMONOrMYecKoi
agomouun. Tvnotesa PHK-mupa. ®opmMupoBaHMe MeMOpaHHbIX CTPYKTYp W
BO3HMKHOBEHME MNPOTOKNETKW. [lepBble KIETKM W UX 3Bonwouusa. PopmmpoBaHme
OCHOBHbIX Py »XMBbIX OPraH1U3MOB.
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Pa3BuTve XM3HM Ha 3emne no apam W nepvogam. Kartapxen. Apxeickas
M NPOTEPO30iCKas 3pbl. Maneo3oicKas apa v eé nepropbl: KEMOPUNCKNIA, OPAOBUKCKIA,
CUNYPUIACKNIA, JEBOHCKUIA, KAMEHHOYTO/IbHbIN, NEPMCKUIA.

Me3030/icKas apa 1 eé neprojbl: TPUAcoBbIiA, KOPCKNIA, MEeIOBOIA.

KaliHo301cKas apa 1 eé nepurofbl: NasieoreHoBbIN, HEOreHOBbIN, aHTPOMOreHOBbIN.

XapakTepucTnka KaMMata W reonormyeckux npoweccoB. OCHOBHble 3Tarbl
3BO/IOLMM PACTUTENbHOIO M XXMBOTHOIO Mypa. ApOMOpP03bl Y PACTEHUIA N XKMUBOTHbIX.
[MosiBieHNe, pacLBET 1 BbIMUPaHWE TPy XXUBbIX OpraHU3MOB.

CuctemMa OpraHMYyecKoro Mupa Kak OTpaxeHue 3Bomoumn.  OCHOBHbIe
cucTemaTmyeckre rpynnbl OpraHM3moB.

JBoNOUMA YenoBeka. AHTPOMONOrMA Kak Hayka. Pa3BuTuve npefCcTaB/eHNN
0 NPOUCXOXAeHNN YenoBeka. MeTofbl U3yveHNs aHTponoreHesa. CxXoAcTea 1 pas3nnyuns
4esioBeKa U XXMBOTHbIX. CUCTEMATNYECKOE MOJIOXKEHME YenoBeKa.

ABvxype cunbl (hakTopbl) aHTpororeHesa. HacnefctBeHHas U3MEHUMBOCTL U
eCTeCTBeHHbI 0T60p. OOLLECTBEHHBIA 00pa3 XWM3HW, W3rOTOB/IEHWE OpPYyAuA Tpyaa,
MbILLIJIEHWE, PeYb.

OCHOBHble CTagMyv W BETBM 3BOJIOLMKN YenoBeKa: aBCcTpasionuTeky, Yenosek
ymenblid, Yenosek npamoxofswuii, Yenosek HeaHAepTa/lbCKMiA, YenoBeK pa3yMHbIN.
Haxo4kn McKonaembIX OCTaTKOB, BPeEMS CyLLECTBOBaHMSA, 00/71aCTb PacrpoCcTpaHeHus,
06BLEM r0/10BHOr0 MO3ra, 06pas >13HW, opyaus.

Uenoseueckne pacbl. OCHOBHble 60/MbLUME pacbl: eBponeougHas (eBpasuninckas),
Herpo-aBcTpanongHas (sKBatopuasibHas), MOHrosioMaHas (a3vaTCcKo-aMeprKaHcKas).
YUepTbl NpMCnocobieHHOCTM MNpeAcTaBuUTENIe  YeNOBEYEeCKMX pac K YCNOBUAM
CyLLIeCTBOBaHMA. EANHCTBO YenioBeveckmx pac. Kputuka pacusma.

JemoHcTpaunn:

MopTpeThl: ®. Pean, J1. Mactep, A.N. OnapuH, C. Munnep, I'. FOpn, Y. [apsuH.

Tabmmubl 1 cxembl:  «Bo3HMKHOBeHMe COMHEYHON CUCTEMbI», «Pa3BuUTHE
OpraHNYyeckoro Mwumpa», «PacTtutensHas KNeTKa», «>KMBOTHas KNeTKa»,
«lpoKapuoTnyeckaa Knetka», «COBpeMeHHass CUCTEMa OpraHMyeckoro Mupa»,
«CpaBHeHMe aHaTOMUYECKNX YepT CTPOEHNSA Ye0BEKA N YeI0BEKOOOPa3HbIX 06e3bAHY,
«OCHOBHble MecTa NaJIeOHTONOIMYECKMX Hax040K NPeAKoB COBPEeMEHHOr0 Yen0BeKay,
«[peBHenWwe nwoan», «[peBHWe noan», «llepBble  COBPEMEHHbIE /04N,
«Yenoseyeckue pacbh».

O6opypoBaHve: Mynsxu «[poncxoxaeHne yenoseka» (BHOCTbI aBCTPa/IONUTEKa,
MUTEKAHTPONa, HeaHAepTasbla, KPOMaHbOHLA), CMenKu WUn U300paXkeHNs KaMeHHbIX
opyaui  NepBOOLITHOrO  YenoBeka  (KaMHW-Yonnepbl,  pybwna,  cKpebna),
reoxXpoHosiornyeckas Tabnumua, Konnekumsi «®Popmbl  COXPaHHOCTU  MCKOMaeMbIX
YXMBOTHBIX U PacTeHUI».

JlabopaTopHble U NpaKTUYeCcKne paboThbl:
MpakTnyeckas pabota No 1 «M/3yyeHWe WCKOMaeMbIX OCTATKOB PacTEHWUiA
N )KNBOTHbIX B KOJINEKLMAX.
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AKCKypCusa «IBOMHOUMA OpraHMyecKoro Mupa Ha 3emre» (B eCTeCTBEHHO-HAYYHbIIA
NN KpaeBeayecKunin Mysei).

Tema 3. OpraHmsmbl 1 OKpy>KaroLasa cpefa

JKOMOrMA Kak Hayka. 3afjauv 1 pasfenbl 3Konorum. MeTtofbl 3KOMOrMYecKmux
nccnefoBaHUA. IKONOrMYecKoe MMPOBO33PEHNE COBPEMEHHOIO Ye0BeKa.

Cpegbl 00MTaHMS OpraHM3MOB: BOAHasdA, Ha3eMHO-BO3AYyLUHAas, MOYBEHHas,
BHYTPUOPraHn3MeHHas.

JKonornyeckne  aktopbl.  Knaccugukaumsa — 3KOMOTMYeCKMX  (hakTOpOB:
abnoTmyeckme, GMOTMYECKME W aHTPOMOreHHble. [elCTBME 3KONOrMYECKMX (DaKTOpPOB
Ha OpraHu3Mbl.

ABNOTUYECKME (haKTOpbl: CBET, TemrnepaTtypa, BA@KHOCTb. POTOMNEPUOAN3M.
[MpucnocobneHns opraHN3MoB K AeNCTBUIO abMOTMYEeCKUX (hakTopoB. Buonornyeckme
PUTMBbI.

Buotnueckne aktopbl. Bufbl 6MOTUYECKMX B3aUMOLENCTBUIA: KOHKYPEHLMS,
XULWHNYECTBO, CUMOMO3 M ero qopmbl. [lapasuTnam, Koonepauus, MyTyainsm,
KOMMeHCa/M3M  (KBapTMPaHCTBO, Hax/ebHNYeCTBO). AMEHCA/IU3M,  HENTpasin3m.
3HayeHNe OWMOTMYECKMX  B3aMMOLENCTBUMA O/ CYLLECTBOBaHWA  OpraH1M3MoB
B NPUPOAHBLIX CO0OLLECTBax.

JKOMOrMYecKme xapaktepuctuku nonynaummn. OCHOBHbIe NnokasaTenin nonynaLmn:
YMUCNEHHOCTb, NIOTHOCTb, POXKAAeMOCTb, CMEPTHOCTb, MPUPOCT, MUrpaums. AvHamuka
YMCNEHHOCTWN NONyNALMM 1 eé perynsaums.

JemoHcTpaunn:

MopTpeTbl: A. 'ymbonbar, K.®. Pynbe, 3. eKkesb.

Tabnmmupl 1 cxembl: KapTa «[lpupogHble 30HbI 3emnn», «Cpefbl 06UTaAHUA
opraHusmoB»,  «®dotonepuoamsmy»,  «llonynaumm»,  «3aKOHOMEPHOCTM  pocTa
YMCNEHHOCTU NONYNALMM MH(Y30PUU-TY(ENbKN», «[TnLLeBble Lienu.

JlabopaTopHble N NpakTUYeCcKne paboThbl:

NabopatopHas pab6ota Ne 3. «Mopdonornyeckme 0COBEHHOCTU pacTeHUiA
3 pa3HbIX MECT 0OUTaHMS.

NabopatopHas paboTa Ne 4. «BnnsHme cBeTa Ha poCT U pa3BUTUE YEPEHKOB
Koseyca.

[MpakTnyeckas pabota Ne 2. «[MoACYET NAOTHOCTW NOMYNAUMIA Pa3HbIX BUIOB
pacTeHNIA».

Tema 4. CoobLuecTBa 1 3KO/I0rM4eCcKmne CUCTeEMbI
CoobulecTBO opraHu3sMoB - 6GuoueHo3. CTpykTypbl 6MOLEHO3a:  BWAOBas,
NPOCTPaHCTBEHHas, Tpogmyeckas (nuwiesas). Buabl-4oMmMHaHTbl. CBA3W B BUOLEHO3E.
JKONornyeckune cucTemMbl (3KoCHUCTeMbI). MOHATME 06 IKOCKUCTEME U BMOreoLieHO3e.
@®YHKLMOHAIbHbIE KOMMOHEHTbI 3KOCUCTEMbI: NMPOAYLEHTbI, KOHCYMEHTbI, PeAyLEeHTbI.
KpyroBopoT BeLLECTB 1 NOTOK 3Heprum B akocucteme. Tpoduyeckme (NULLEBbIE) YPOBHU
aKocucTembl. uwieBble Lenn 1 ceT. OCHOBHbIE MOKa3aTeNM 3KOCUCTEMbI: Bromacca,
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NPOAYKUMA.  DKOMOTMYECKMe nNupamuapl:  MPOAYKUMM, UWUCNEHHOCTM, Ouomaccsl.
CBOICTBa 3KOCUCTEM: YCTOMNYMBOCTb, CaMOperynsauns, passutme. Cykueccus.

MpUpoAHblE 3KOCUCTEMbI. IKOCUCTEMbI 03Ep M peK. IKOocucTemMa XBOMHOIMO
WK LUMPOKONNCTBEHHOIO Jleca.

AHTPOMOreHHbIe 9KOCUCTEMbI. ATrpO3KOCUCTEMBI. Yp603KOCUCTEMBI.
Bronornyeckoe 1 X034MCTBEHHOE 3HAYEeHKEe arpo3aKOCUCTEM U YPOOIKOCUCTEM.

BuopasHoobpasve kak (hakTop  YCTOMYMBOCTM  3kocucTeM.  CoxpaHeHue
61oN0rnMyeckKoro pasHoobpasnsa Ha 3emre.

YueHue B.. BepHafckoro o 6uocgepe. 'paHuLbl, COCTaB 1 CTPYKTYpa buocdeps.
KuBoe BewwectBO M ero QyHkumMn. OcobeHHOCTM 6Guochepbl Kak r1o6asbHOiA
aKocucTeMbl. JJUHaMMyecKoe paBHOBeCKe 1 0bpaTHas CBs3b B brochepe.

KpyroBopoTbl BELLECTB 1 BMOre0XMMUYECKMe LMKIIbI 371eMEHTOB (Yr/1epoaa, a3oTa).
30HaNbHOCTL 6roctepbl. OCHOBHbIE GUOMbI CYLLIN.

YenoseyecTBo B 6uoctepe 3emnn. AHTPOMOreHHble W3MeHeHMs B Buocdepe.
["nobasibHble 3KONOrnYecKune npobemMol.

CocyLecTBoBaHve Npupoabl 1 Yenoseyectsa. CoxpaHeHWe 61MopasHO06pasns Kak
OCHOBa YCTONYMBOCTM Guoctepbl. OCHOBA paLMOHa/IbHOIO YNpPaBieHUs MPUPOAHLIMMA
pecypcamu 1 X UCnonb3oBaHue. [OoCTUXeHUs BLUONorMm n oxpaHa Nnpupoapl.

JemoHcTpaunn:

MopTpeTbl: A K. TeHcnn, B.H. Cykaués, B.. BepHagckuia.

Tabnmupl 1 cxembl: «[lnlieBble Lenu», «BUOLIEHO3: COCTaB U  CTPYKTypa»,
«[pupogHble  coobulecTBa», «Llenn nuTaHus», «3DKOMorMyeckasd nupaMmaar,
«buocepa M 4YenoBek», «3IOKOCUCTEMA LUMPOKOSIMCTBEHHOrO fieca», «3JKOocucTema
XBOMHOro neca», «bnoueHo3 BOAOEMa», «ArpoLeHo3», «MpuMepHble aHTPOMOreHHbIe
BO3JENCTBMA Ha Mpupoay», «BaKHellne WCTOUHMKM 3arpasHeHUs BO3dyXa W
FPYHTOBbIX BOA», «[lloyBa - BaKHelWwas cocTaBnswowas o6uochepbl», «dDakTopbl
aerpagaumm noys», «MapHUKOBbLIA 3PEKT», «PaKTopbl PaAMOaKTUBHOIO 3arps3HEHWS
orocdepbl», «O6LLas CTPYKTypa buochepbl», «PacnpocTpaHeHWe XMU3HU B Bruochepes,
«O30HOBbIA 3KpaH Grocthepbl», «KpyroBopoT yriepoga B 6uochepe», «Kpyrosopot
a30Ta B nNpupoae».

O6opyaoBaHve: MoAenb-annavKauusi «TUNUYHble  BUOLEHO3bI»,  repbapuii
«PacTuTe/bHble COOOLLECTBA», KOMMEKUMN «BMOLEHO3», «Bpeantenn BaXKHEWLINX
Ce/IbCKOXO03ANCTBEHHbIX Ky/bTYp», repbapun M KOMNeKUMUM PacTeHUA W XKMUBOTHBbIX,
npuHagnexawme K pasHblM 3KONOTMYECKUM rpynnaM ofgHOro BuAa, KpacHas KHura
Poccuiickoin degepauun, N306paXkeHNs OXpaHAeMbIX BULOB PACTEHUIA N XKMBOTHbIX.

17



depepanbHas paboyas nporpamma | buonorua. 10-11 knaccbl (6a30Bblii YPOBEHb)

NNAHVNPYEMBIE PE3YJ/IbTATblI OCBOEHUNA NMPOIPAMMBI
Mo sNo10I MM HA YPOBHE CPEAHEIO OBLLIEI O OBPA3SOBAHNA

CornacHo ®IOC COO ycTaHaBnMBalOTCA TpeboBaHWUA K pe3ynibTaTaMm OCBOEHWUS
obyvarowmmmca  nporpaMM  CpedHero  o6LIero  0bpas3oBaHusl:  JIMYHOCTHbIM,
MeTanpeaMeTHbIM 1 MPeaMETHbIM.

NIMYHOCTHbBIE PE3YJIbTATbI

B CTpyKType JIMYHOCTHbIX pe3ynbTaTOB OCBOEHUS npeameTa  «buonorms»
BblA€NEHbl Cefytowme COCTaBNAOLWME: OCO3HaHME 0O6yYaroLWMMUCA  POCCUIACKON
rPaXXAaHCKOW WMAEHTUYHOCTW - TFOTOBHOCTM K CamMOpPasBUTUIO, CaMOCTOSTENbHOCTM
I CaMOOMPEAENEHNI0, HAMYME MOTUBALMK K 0BYUYEHNIO B1OMOrK, LieneHanpaBieHHoe
pasBUTE BHYTPEHHUX YOEXAEHWI NMYHOCTM Ha OCHOBE K/HOYEBLIX LEHHOCTEA U
NCTOPUYECKMX  Tpaguumid  pasBuTMS  OMONMOrMYECKOr0  3HaHMS,  FOTOBHOCTb
M CNOCOGHOCTb 0OYYarOLLMXCS PYKOBOACTBOBATLCS B CBOEW [AEATENbHOCTU LIEHHOCTHO-
CMbICNOBbIMA  YCTAHOBKaMK, MPUCYLIUMK  cUCTEME BMONOrMYeckoro 06pas3oBaHns,
Ha/Mume 3KOMOTMYECKOro MnpaBOCO3HAHMSA, CMOCOGHOCTM CTaBUTb LN U CTPOUTL
YKM3HEHHbIE N/aHbl.

JInyHOCTHbIE pe3ynbTaTbl  OCBOEHMS npefmeTa «buonorus»  LOCTUrakoTCs
B eAMHCTBE Y4yeGHOM 1 BOCNUTATENbHOW  [EeATENbHOCTM B COOTBETCTBUM
C TpaAMUMOHHBLIMW POCCUACKAMU COLMOKY/IbTYPHBIMW, UCTOPUYECKMMW N [YXOBHO-
HPaBCTBEHHbIMW LEHHOCTAMMW, MPUHSATBIMW B OOLLECTBE MpaBWIaMU WU HOPMamu
noBefeHWss M CMOCOGCTBYKOT Mpoueccam  CaMOMO3HaHWs, CaMOBOCMWTaHUS U
CaMOopa3BUTUA, Pa3BUTUA BHYTPEHHEN MO3NLMN IMYHOCTW, NATPUOTU3MA, YBAKEHUS
K 3aKOHY W MpaBOMopsAKY, YenoBeKy TpyAa W cTapllieMy MOKOMEHUO, B3aMMHOr0
YyBaXKEHMS,, 6Eepe)KHOr0 OTHOLWIEHUS K  Ky/IbTYPHOMY Hacneguio 1 Tpaguumsm
MHOrOHaLUMOHa/IbHOro Hapoga Poccuiickoin Pefepaumn, NPUPoAe U OKPYXKatoLleit
cpege.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS Y4yeBHOro npeameTta «buonorns» [OMKHbI
OTpaxaTb  FOTOBHOCTb M CMOCOGHOCTb  OOyvatoWMXcs  PYKOBOACTBOBATLCA
CPOPMMPOBAHHON  BHYTPEHHE  MO3ULUMENA  NNYHOCTM, CUCTEMOWA  LIEHHOCTHbIX
OpVEHTaLMIA, NO3UTUBHbIX BHYTPEHHUX YOEXAEHWIA, COOTBETCTBYHOLUMX TPALNLMOHHBIM
LIEHHOCTAM POCCUIACKOro 06LLeCTBa, pacluMpeHre >XM3HEHHOrO OnblTa W OnbiTa
NeATeNbHOCTM B MPOLIECCe peann3alun OCHOBHbIX HamnpaBfeHUiA BOCMUTATeNbHON
[EeATeNbHOCTK, B TOM YKC/E B YaCTW:

1) rpaxaaHCcKoro BOCNUTaHUS:

ChOPMMPOBAHHOCTb  FPaKAAHCKOW MO3MUUM  0OYyYatoLEerocs Kak aKTUBHOMO
N OTBETCTBEHHOIO Y/1eHa POCCUIACKOro OOLLIECTBA;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB U 0053aHHOCTEN, YBaXXEHME 3aKOHa
1 NPaBOMOPSAKA;
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FOTOBHOCTb K COBMECTHO TBOPYECKON AeSTENbHOCTU MPU CO3AaHWMM YYeOHbIX
MPOEKTOB, PeLUeHUN YYebHbIX U NO3HaBaTe/NbHbIX 3aAa4, BbIMOMHEHWUN GUONOTNYECKUX
9KCMEPVMEHTOB;

CMOCOBHOCTb OMpefensTb COOCTBEHHYH) MO3ULIMIO MO OTHOLUEHWIO K SIBIEHMAM
COBPEMEHHOW XXM3HW N 0OBSCHATL eé;

YMeHWe YunTbiBaTb B CBOMX [JeWCTBUAX HE06X0AMMOCTb KOHCTPYKTVMBHOMO
B3aMMO/ECTBMA NIIOfIe C pPasHbIMK YOEXKAEHVUSIMW, KyNbTYPHLIMUA LEHHOCTAMMW U
COLMa/IbHbIM MOJIOXKEHMEM,;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLIECCE COBMECTHOIO BbIMOMHEHNS YUEOHbIX,
MO3HaBaTeNbHbIX U UCCNEeA0BaTeNbCKUX 3afay, YBaXKMUTENbHOTO OTHOLIEHWSI K MHEHWIO
OMMOHEHTOB NPU 06CYXKAEHNN CMIOPHBIX BOMPOCOB GMONOrMYECKOT0 COePXKaHNS;

FOTOBHOCTb K I'yMaHWTapHOI 1 BOOHTEPCKON AesTeNbHOCTY;

2) NaTpuoTUYECKOro BOCMUTAHUSA:

CPOPMMPOBAHHOCTb POCCUMCKOM TPaXKAaHCKOW WAEHTUYHOCTK, NaTpuoTU3MA,
YBXXEHUA K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTM nepes PoavHOW, ropaocTu
3a CBOW KpaW, CBOWO PoauHy, CBO S3bIK W KyfbTypy, MPOLWIOE W HACTOsLee
MHOrOHaUMOHaIbHOro Hapoja Poccuu;

LIEHHOCTHOE OTHOLUEHME K MPUPOAHOMY Hacneguto M namAaTHUKaM NpUpPoAbl,
LOCTVKeHNAM Poccum B HayKe, UCKYCCTBE, CNOPTe, TEXHONOTUAX, TPYAE;

CMOCOGHOCTb OLIEHMBATb BKIAL POCCUMUCKMX YYEHbLIX B CTAHOB/IEHWE W pa3BuTUe
6ronorumn, NOHMMaHUA 3Ha4YeHUss GUOMOrUM B MO3HAHWM 3aKOHOB MPUPOAbI, B XM3HW
YesioBeKa U COBPEMEHHOI0 O6LLECTBa;

naenHas yoeXAEHHOCTb, TOTOBHOCTb K CAyXeHutio u  3awmte OTeyecTsa,
OTBETCTBEHHOCTb 3a ero cyasoy;

3) AyXO0BHO-HPaBCTBEHHOr0 BOCMUTaHUA:
OCO3HaHue OYXOBHbIX LIEHHOCTel POCCUICKOro HapoZa,;
ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHWA, 3TUYECKOro NoBeAeHNS;
CNOCOBGHOCTb  OLEHMBATL CUTyaUMO W NPUHUMMATb OCO3HaHHbIE PELUEHWS,
OPVEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LlEHHOCTW;

OCO3HaHMe JIMYHOTO BKMaga B MOCTPOEHME  YCTOMYMBOrO  ByAyLLEro;
OTBETCTBEHHOE OTHOLLUEHME K CBOMM POAMTENAM, CO34aHNIO CeMbM Ha OCHOBE
OCO3HAHHOI0 MPUHATMSA LEHHOCTEN CEMENHOW XXMU3HW B COOTBETCTBUWN C TpaauLMAMU

HapozoB Poccuu,

4) ICTETNYECKOI0 BOCNNTaHUA:

9CTETNYECKOE OTHOLUEHME K MUPY, BK/KOYadA 3CTETUKY ObITa, Hay4yHOIro wu
TEXHNYECKOIo TBOPYECTBA, CNopTa, Tpyaa, O6IJ.I,€CTB€HHbIX OTHOLLIEHWIA;

NMOHMMaHNE 3MOLUMNOHa/IbHOT O BO3A€I7ICTBI/IF| YKNBOA npupoabl N eé LIeHHOCTH,

FTOTOBHOCTb K CaMOBBbIPaXKEHMNIO B Pa3HbIX BUAaX NCKYCCTBa, CTPEMNEHNE NMPOABNATD
KayecTBa TBOp‘-IeCKOVI JINYHOCTN,
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5) (hM3MYECKOro  BOCMUTaHWUS,  (POPMUPOBAHUS  Ky/bTypbl  3[40POBbSl U
3MOLIMOHANIBLHOIO 6/1aronosyyms:

MOHMMaHWE W peanm3aums 3[0POBOr0 M 6Ge30MacHOro o6pasa >XU3HM (340pOBOE
MUTaHKe, COBMIOAEHNE TUTMEHWYECKMX MPaBUI U HOPM, COANaHCUPOBAHHBLIV PEXUM
3aHSATUIA 1 OTAbIXa, PErynspHas (n3NYecKas akTUBHOCTb), GEPEXXHOr0, OTBETCTBEHHOTO
M KOMMETEHTHOTO OTHOLLEHUS K COGCTBEHHOMY (DM3NUYECKOMY W MCUXUUYECKOMY
3[10POBbHO;

MOHVMMaHMe LeHHOCTY NPaBUN UHAMBUAYAILHOTO MU KOMEKTUBHOIO 6e30MacHoro
MOBeJEHNsI B CUTYaLMNX, YTPOXAIOLIMX 300P0BbLH 1 XKU3HW NHOAENA;

OCO3HaHWE NOCNEACTBUIA W HEMpUsATMS BPedHbIX NPUBbIYEK (YNOTpeGneHus
a/IKOro/1sl, HAPKOTUKOB, KYpeHus);

6) TPyAOBOro BOCNUTaHMS:

rOTOBHOCTb K TPy/ly, OCO3HaHWe LIeHHOCTM MacTepcTBa, TPYA0H00ueE;

FOTOBHOCTb K aKTMBHOW [OeATENbHOCTM TEXHOMOrMYeCKOn W  CoLMasibHOW
HarpaB/fIEHHOCTM, CMOCOBHOCTb WHULUMMPOBATbL, MN/IAHMPOBaTb W CaMOCTOATE/IbHO
BbIMNO/HATb TaKy AeATENIbHOCTb;

MHTEPEC K pa3nyHbIM cihepam MpPodeccnoHaIbHON [AeATeNIbHOCTU, YMeHUe
COBepLLAaTb OCO3HaHHLIN BbIGOP OyAayLlen npodeccun N peann3oBbiBaTb COOCTBEHHbIE
YKN3HEHHbIE N/aHbl;

FOTOBHOCTb W CMOCOBGHOCTL K 06pa3oBaHUIO U CaMo06pa30BaHUIO Ha MPOTSXKEHUN
BCEW XKN3HU;

7) 3KOMOrn4ecKoro BoCnnUTaHus:

9KOJIOTUYECKMN Lie1eco0bpa3HOe OTHOLUEHME K MPUPOAe KaK WCTOYHMKY YKU3HU
Ha 3em/ie, OCHOBE eé CyLLeCTBOBaHWA;

MOBbILUEHNE  YPOBHA  3KOJIOTMYECKOM  Ky/bTypbl:  MPUOOpeTeHMe  OnbiTa
MNaHMPOBaHUA MOCTYMKOB U OLEHKN UX BO3MOXHbIX MOCNEACTBUA AN OKPY>KatoLLEel
cpefpl;

0CO3HaHMe rnobanbHOr0 Xapakrepa 3KOMIOTMYECKMX MpobreM M nyTen ux
peLLeHns;

CMOCOGHOCTb MCMO/b30BaTh MPUobpeTaeMble NMPU U3YYEeHUM OMOMOTUN 3HAHWS Y
YMEHUS NPV peLleHnn Npobsiem, CBA3aHHbLIX C pauMoHa/IbHbIM NPUPOA0N0/b30BaHMEM
(cobnogeHe npaBun  MOBeAeHUS B MPUPOLE, HarpaB/ieHHbIX Ha COXpaHeHue
paBHOBECKSA B 3KOCUCTEMAX, OXpaHy BUAOB, 3KOCUCTEM, GrOCHepbl);

aKTMBHOE HenpuaThe [OeACTBUW, MPUHOCALLMX BpeL OKPY)XKatoLlein MpupogHOi
cpefe, YMeHMe MpPOrHO3MpoBaTb HeGNaronpuATHble 3KONOrMYecKne MoCnefcTBUs
npeanpvHMMaeMblX AeACTBUIA 1 NpefoTBpawaTb uXx;

Ha/IMYMe pPa3BUTOrO 3KOMOMMYECKOr0 MbILLMEHMS, 3KOMIOTMYECKON Ky/bTypbl,
onbiTa [AeATeIbHOCTU 3KOMOrMYeCcKoW HanpasfeHHOCTU, YMEHUA PYKOBOLCTBOBATLCH
MMM B MO3HaBaTe/lbHOW, KOMMYHWKATUBHOW W COLMaIbHOM MNPaKTUKE, FOTOBHOCTM
K y4acTuIO B MPaKTUYeCKOW AeAaTeNlbHOCTM 3KO/I0rMYECKON HanpaBneHHOCTH;

20



depepanbHas paboyas nporpamma | buonorua. 10-11 knaccbl (6a30Bblii YPOBEHb)

8) LUEeHHOCTW Hay4YHOro NMo3HaHWS:

ChOpMMPOBAHHOCTb MMUPOBO33PEHMS, COOTBETCTBYHOLLEIO COBPEMEHHOMY YPOBHHO
PasBUTUS HayKM W OOLLECTBEHHOW MPaKTMKK, OCHOBAHHOIO Ha Auanore KyrbTyp,
CMOCO6CTBYHOLLIErO OCO3HAHMIO CBOEr0 MecTa B MONKY/bTYPHOM MUPE;

COBEpPLUEHCTBOBaHME A3bIKOBOWM WM UMTATE/IbCKOM Ky/bTypbl KaK CpeAcTBa
B3aUMOAENCTBUA MeXAY NM0AbMMU M NMO3HAHUA MUPA;

MOHVMMaHVe CreLnguKn 61oorum Kak HayKun, 0Co3HaHus eé posin B (POPMMPOBaHM
PauMOHaIbHOTO  HAay4HOrO  MbILW/IEHUS,  CO3JaHUW  LIeNIOCTHOTO  NpeACTaB/eHus
06 OKpy)atoLem Mupe Kak O efuHCTBe MPUpoAbl, YenoBeKa 1 06LLeCTBa, B NO3HAHUK
MPUPOAHLIX 3aKOHOMEPHOCTEM W  pelleHMn npobneM  COXpaHeHWUs MPUPOAHOro
paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONIOTUN  A/11  COBPEMEHHON  LMBUIN3ALNN:
obecrneyeHMss HOBOIO YPOBHA PasBUTUA MeAULMHbI, CO3[aHue MepcrnekTUBHbIX
OMOTEXHO/IOMMIA, CMOCOOHBIX pellaTb PecypcHble NpPo6/ieMbl Pa3BUTUA Yesl0BEYECTBa,
noucka nyTeil BbIXOAa W3 rn06asbHbIX 3KOIOTMYECKMX NPO6aeM u obecrneyeHus
nepexofa K YyCTOMYMBOMY PasBUTUIO, PaLMOHAIbHOMY WMCMO/b30BAHNIO MPUPOAHBIX
PECYpPCoB U (hOPMUPOBAHUIO HOBbIX CTaH4APTOB YKU3HW;

3aMHTEePEeCOBaHHOCTb B MOMTyYEHUM OMOMOTUYECKMX 3HAHWI B LIENAX MOBbILLIEHUA
06LLein Ky/bTypbl, €CTECTBEHHO-Hay4YHOW TrpPaMOTHOCTW, KaK COCTaBHOM 4acTu
(PYHKLUMOH&/IbHON  TPaMOTHOCTU  00y4aroLmxcsa,  QOpMMPYeMOil  MpU  U3YUEHUU
oronoruu;

MOHVMMaHWe CYLLHOCTX MEeTOA0B NMO3HAHWSA, UCMOMb3YEMbIX B CTECTBEHHbIX HayKaX,
CMOCOGHOCTM MCMO/b30BaThb MOMyYaemble 3HaHWUA 419 aHasm3a U 0ObACHEHUS ABNEHU
OKPY)KatoLLero mumpa U NPOUCXOJALMX B  HEM W3MEHEHW, YMeHWe [Aenatb
000CHOBaHHbIE 3aK/IHOYEHNS HA OCHOBE HayuHbIX (PAKTOB M MMEHLMXCA AaHHbIX
C Lie/1bto MOoJTyYeHUs JOCTOBEPHBIX BbIBOOB;

CMOCOGHOCTL CaMOCTOSATENIbHO 1CMO/b30BaTh GUOIOrMYECKNe 3HaHWS NS PeLLeHS
NPo6/ieM B peasibHbIX XXN3HEHHbIX CUTYaUUsIX;

OCO3HaHMe LEHHOCTM Hay4yHOW [AeATeNIbHOCTM, TOTOBHOCTb  OCYLUECTB/ATb
MPOEKTHYHO M NCCNeL0BaTe/IbCKYHO AeATeNIbHOCTb MHAMBUAY&IHO U B FPYINe;

FOTOBHOCTb U CMOCOBHOCTb K HempepbIBHOMY 06pa30BaHMI0 M CaMo06pa3oBaHUIo,
K aKTUBHOMY MOJTyYEHWNIO HOBbIX 3HAHWIA MO GMOIONMK B COOTBETCTBUN C XXU3HEHHLIMM
NMOTPEOHOCTAMMN.

METAMNPEAOMETHbIE PE3YJIbTATbI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHWS Yy4yeGHOro npeameta «buonoruns»
BK/OYAIOT:  3HauMMble A1 (JOPMMPOBAHMS  MMPOBO33PEHMS  0OYyYatoLLmMXCs
MEXANCLMNAMHAPHBLIE  (MEXNpPeAMETHbIE) OOLLEHAYUYHbIE MOHSTUS, OTpaXKatoLue
LLeNOCTHOCTb HayYHOW KapTUHBI MUpa 1 CNELMGUKY METO0B NO3HAHWS, UCMO/b3YeMbIX
B €CTECTBEHHbIX HayKax (BELUECTBO, 3HEPrusi, siBMeHue, NPOLIECC, CUCTEMA, HayYHbI
hakT, MPMHLUWMN, rMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs, UCCe0BaHMeE,
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HabnoeHNe, N3MepPeHMe, SKCMEPUMEHT 1 APYrX), YHUBEPCaNbHble YYebHble AeNCTBS

(No3HaBaTe/bHble, KOMMYHWKATUBHbIE, PErynsTUBHbIE), obecrnevnBatoLLme
(hopmmpoBaHMe  (HYHKLIMOHA/IbHO  FPaMOTHOCT W COLMANbHOM  KOMMETEHLMM
00yyaroLLmXxcs, CMOCOGHOCTb  06YYatoLLIMXCS CMOMb30BaTb OCBOEHHbIe

MeXANCUMMANHAPHbIE, MMPOBO33PEHYECKME 3HAaHMS W YHUBEpPCabHble Y4YebHble
[ENCTBMA B MO3HABATE/IbHON U COLMAaIbHON NPaKTUKE.

[Mo3HaBaTe/IbHble YHUBEPCa/lbHblE YYebHble OeNCTBUA
Ba3oBble /Iornyeckme AecTBUS:

CaMOCTOATENbHO (hOPMYNMPOBaTb M aKTyasM3npoBaTb NpPobnemy, paccMaTpuBaTh
€€ BCECTOPOHHE;

MCMO/b30BaTb NPV OCBOEHUWN 3HAHWIA NPUEMBI NTOMMYECKOro MbILLEHNS (aHau3a,
CVHTe3a, CpaBHEeHW, Knaccugukalmm, 06006LLeHNs), pacKpbiBaTb CMbIC/T BMONOrNYECKNX
MNOHATUA (BbIAENATb WX XapaKTepHble MNPU3HaKW, YCTaHaBMMBaTb CBA3N C APYrvMu
MOHATUAMM);

onpefenaTb Lenn AedATeNlbHOCTW, 3afaBas napaMeTpbl U KPUTEPUN UX LOCTUXKEHNS,
COOTHOCUTb pe3y/NbTaTbl AeATeNIbHOCTI C MOCTaB/EHHbLIMU LENAMU;

MCMOo/b30BaTb GUONOrNYECKME NOHATUSA A1 00BACHEHNA PAKTOB N AB/IEHNI XKMNBOW
NpUpoAb!;

CTPOUTb NOrNYECKMe paccyaeHns (MHAYKTUBHbIE, AeAYyKTUBHbIE, MO aHanorum),
BbIABNSATb  3aKOHOMEPHOCTM W MNPOTMBOPEYMS B pacCMaTpuBaeMbIX SABMEHUSIX,
(hopMy/IMPOBaTh BbIBO/bI W 3aK/IKOYEHUS;

MPUMEHATb CXEMHO-MOAE/bHbIE CPeAcTBa ANA MNPeAcTaBNeHns CyLLEeCTBEHHbIX
CBSI3e N OTHOLUEHWI B M3y4YaeMbIX O6MOMOrnyeckux obbekTax, a Takke NnpoTUBOPEeUUnia
Pa3HOro poaa, BbISBMEHHbLIX B Pa3/IMYHbIX MHDOPMALMOHHbLIX UCTOYHUKAX;

paspabatbiBaTb MJaH pelleHns MnpobieMbl C YY4ETOM aHaM3a MMEKLMNXCH
MaTepuasibHbIX N HeMaTepuasbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATE/IbHOCTb, OLEHWMBATb COOTBETCTBME pPe3y/NbTaToOB
LIeNsIM, OLIEHMBATb PUCKM MOCNEACTBUIA AEATENbHOCTY;

KOOPAMHNPOBaTb N BbINONHATL PaboTy B YCMNOBUAX peasibHOro, BUPTYaslbHOro U
KOMOMHMPOBAHHOIO B3aUMOAENCTBUS;

pas3BuMBaTb KpPeaTMBHOE MbILL/IEHNE NP PELLIEHWM YXU3HEHHbIX NPO6eM.

Ba3oBble UCCNeaoBaTeNbCKME ANCTBUS:

BMafleTb HaBblKaMK Y4eBHO-MUCCNeAoBaTeNbCKON W MPOEKTHOW AesTeNbHOCTH,
HaBbIKaMM1 Pa3peLLeHns NPo6/em, CrOCOGHOCTLIO U FTOTOBHOCTBIO K CaMOCTOSITENlbHOMY
MOMCKY METO[OB PeLleHWst NPaKTUYECKMX 3afad, NPUMEHEHUIO Pa3NnYHbIX METOA0B
MO3HaHMS;

MCMONMb30BATb PA3INYHbIE BUb! AEATENLHOCT MO NOMYYEHUIO HOBOFO 3HaHUS, ero
VHTEpRpeTaLUuy, NPeo6pa3oBaHNI0 U NMPUMEHEHUIO B YUEBHbIX CUTYaLIMsAX, B TOM UnCe
NP CO3AaHNN YYEBHBIX U COLMANbHbIX NPOEKTOB;

(hopMMPOBaTb HAay4HbIi TWUM MbILWAEHMS, BNafeTh Hay4YHO TEPMUHONOTUEN,
KNOUEBLIMU NOHATUSMI U METOAAMMU;
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CTaBUTb 1 YOPMYNMPOBaTh COGCTBEHHbIE 3aa4l B 06Pa30BaTe/IbHOW eSTeNbHOCTY
W YKU3HEHHbIX CUTYaLUsIX;

BbISIBNISITb NMPUYMHHO-CNEACTBEHHbIE CBS3W W aKTyann3MpoBaThb 3afady, BblABUraTh
runoTesy eé peLleHnsl, HaXOAMTb apryMeHTbI [/15 [I0Ka3aTeNlbCTBA CBOUX YTBEPXKAEHWIA,
3a/1aBaTh NapaMeTpbl 1 KPUTEPUN PELLIEHNS;

aHaNM3MpoBaTh MOMYYEHHbIE B XO[€e PELUeHUs 3a4aun pe3y/bTaTbl, KPUTUUYECKN
OLIEHMBATb UX [OCTOBEPHOCTb, MPOrHO3MPOBATb M3MEHEHME B HOBbIX YCOBUSIX;

[aBaTb OLIEHKY HOBbIM CWTYyaLMsIM, OLEHMBATb MPUOBPETEHHBIA  OMbIT;

OCYLLIECTB/IATH LieNeHanpaB/ieHHbI MOUCK NepeHoca CpeacTB U Croco6oB AelicTBuS
B NPOECCUOHALHYIO Cpefly;

YMeTb MEepPeHOCUTb 3HAHMS B MO3HABATENIbHYH U MPaKTUYECKYD 06/1acTm
XKN3HEAESTENbHOCTHY;

YMeTb MHTErpupoBaTh 3HAHMS M3 Pa3HbIX NPeAMETHbIX 06MacTell;

BbIZIBUIaTb HOBbIE MEW, NpeanaraTb OPUrHabHbIE NOAXOAbI W PELLEHMS, CTaBUTb
NPoGnembl 1 3aa4i, [OMYCKatoLLMe albTePHATUBHbIE PELLEHMS.

PaboTa ¢ nHgopmaLmen:

OPUEHTUPOBATLCA B Pa3/IMYHbIX WUCTOYHMKAX WHQopmMauum (Tekcte y4yebHOro
nocobus, Hay4YHO-MOMNYNAPHON NUTepaType, 6MONOrMYECKMX CNOBapPSAX U CNPaBOYHMKAX,
KOMMbIOTEPHbIX 6a3ax [faHHbIX, B VIHTepHeTe), aHa/M3MpoBaTb WHMOPMaLUIO
pasINYHbIX BUAOB U (hOpPM MpPeacTaBneHns, KpUTUYECKN OLEHMBATL €€ JOCTOBEPHOCTDL U
HENpPOTMBOPEUNBOCTb;

(hopmynMpoBaTb 3anpocbl U MPUMEHATb Pa3/INYHbIE METOAbI MPKU NMOUCKe 1 0Tbope
6MONOrnYecKoin HPopmaLumn, HeOBXOAMMON ANA BbINOHEHMS YYeOHbIX 3a4ay;

npuobpetatb  OMbIT  WUCNOMb30BaHUA  MH(OPMaLMOHHO-KOMMYHUKATUBHbIX
TEXHOMOMMIA, COBEPLUEHCTBOBATb Ky/bTypy aKTMBHOIO WCMO/b30BaHNUA Pa3/INYHbIX
MOUCKOBBIX CUCTEM;

CaMOCTOATE/IbHO BblOMpaTh ONTMMAaSIbHYHO (DOPMY NpeacTaBneHNs GUONOrNYeCcKoM
MHopMaLmn (CXembl, rpadukn, gnarpaMmbl, TabnuLbl, PUCYHKN 1 JPYrOe);

MCNOMb30BaTb HayYHbIA A3bIK B Ka4ecTBe CpefcTBa npu paboTe ¢ G1OMOTMYECKOWA
MH(opMaLMen: NPUMEHATb XUMUYECKMe, (DM3MYecKMe W MaTeMaTUYeckue 3Haku W
CUMBO/IbI, (POpMY/bl, a66peBMaTypy, HOMEHKIATYpy, UCMO0/b30BaTh 1 NPeobpas3oBbIBaTL
3HaKOBO-CUMBO/IMYECKME CPefCTBa HarsAHOCTY;

B/1afleTb HaBblKaMK pacno3HaBaHWA W 3aWwyTbl UH(OPMaUMK, MHHOPMALNOHHOM
6e30MacHOCTU JINYHOCTW.

KoMMyHUKaTUBHbIE YHUBEPCA/IbHbIe YUYebHble AenCTBUSA
O6LLEeHNMeE:

OCYLLECTBNATb KOMMYHMKaLMM BO BCEX cepax >XWM3HW, aKTMBHO Y4aCTBOBATb
B Auanore MAM OMCKYCCMM MO CYLLECTBY 06CYXXaaeMon TeMbl (YMeHve 3afaBaTb
BOMPOCbI, BbICKa3blBaTb CYXAEHNS1 OTHOCUTE/ILHO BbINOMHEHMSI NpeAnaraeMon 3agaun,
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YUNUTbIBaTb MHTEPECHI WU COracoBaHHOCTb MO3ULUMIA APYrnMX YYaCTHUKOB Auanora wnm
ANCKyccun);

pacno3HaBaTb HeBepOa/ibHble  CpefAcTBa  OOWEHWA, MOHUMaTb  3HAYeHue
coumMasibHbIX 3HAKOB, MPEAMNOCLIIOK BO3HWKHOBEHUS KOHMIMKTHLIX CUTyauuid, YMETb
CMAryaTb KOHMINKTLI U BECTM NEPEroBOpbI;

BMafeTb pPasMYHbIMK Ccrocobamy O0OLIEeHNS W B3aMMOAEWCTBMS, MOHUMATb
HaMepeHuns Apyrux Nofaen, NposiBATb YBaXXKUTENbHOE OTHOLLEHME K CobecefHVKY U
B KOPPEKTHOW (hopMe (hOpMy/IMpPOoBaTb CBON BO3PaXKEHWS;

Pa3BEPHYTO M NOMMYHO M3Naratb CBOK TOUKY 3PEHUS C UCMO/b30BaHNEM A3bIKOBbIX
CpeacTB.

CoBMecTHaA feATe/IbHOCTb:

MOHMMAaTb M UCMO/b30BaTh MPeNMyLLEeCTBa KOMaHAHOW U MHAVBUAYaIbHOWN paboTh!
npu peLleHnn 6ruonornyeckor npobnembl, 060CHOBbIBATL HEO6XOAMMOCTb MPUMEHEHWS
rPynnoBbIX POPM B3aMMOLENCTBUA MPY PeLleHnr y4ebHOIN 3a8auu;

BblOVpaTb TEMATWKY Y METOAbl COBMECTHbIX JENCTBUM C YYETOM OOLLMX NHTEPECOB
1 BO3MOXKHOCTE KaXKO0ro YsieHa KOJMEKTUBA;

MPUHMMATb LieNN COBMECTHOWN AeATe/IbHOCTWN, OPraHn30BbIBaTh N KOOPAUHUPOBATD
[EeCTBUA MO eé JOCTUXKEHWID: COCTaBNATL NJaH AeCTBUIA, pacnpefenaTb Ponu ¢ y4ETOM
MHEHWIA Y4aCTHMKOB, 00CYX/AaTb pe3y/ibTaTbl COBMECTHOIN paboThl;

OLleHMBaTb KayeCTBO CBOEro BK/aja WM KaAoro y4yacTHMKa KOMaHAbl B 00LLMN
pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSM;

npegnaratb  HOBble MPOEKTbl, OLEeHWBaTb WAeM C  MNO3ULMN  HOBW3HbI,
OPUTNHANBHOCTH, NPaKTUYECKOW 3HAYNMOCTH;

OCYLLECTBNATb MO3UTMBHOE CTPaTErnyeckoe NoBefeHVe B Pas/IMYHbIX CUTYyaLmsX,
MPOSIBNATL TBOPYECTBO 1 BOOOPaXKeHMe, ObITb MHNLMATUBHBIM.

PerynatuBHble YHUBEPCa/lbHble yYeOHble AeNCTBUSA
CamoopraHmsayusa:

MCNONb30BaTb OMOMOTMYECKME 3HAHUA A1 BbIAB/IEHUA MNPOGMEM U UX peLleHuns
B YKU3HEHHbIX N YYeBOHbIX CUTYyauusXx;

BblOMpaTb Ha OCHOBE GMOIOMMYECKMX 3HAHWI LieNIeBbIE Y CMbIC/IOBbIE YCTaHOBKU B
CBOMX [eNCTBUAX M NOCTYNKax Mo OTHOLLEHWIO K XKMBOW NPUPOAE, CBOEMY 3[0POBbIO U
3[JOPOBbIO OKPY>KAHOLLMX;

CaMOCTOATENIbHO ~ OCYLLECTBNATL  MO3HABATE/lbHYH  [eATeNlbHOCTb,  BbIABMSATb
nNpo6siembl, CTaBUTb W (HOPMY/NMPOBaTb COOCTBEHHbIE 33fayn B 06pa3oBaTe/IbHOW
0EeATeNbHOCTM U XXN3HEHHbIX CUTYaUMsIX;

CaMOCTOATENIbHO COCTaBMIATb M/aH PelleHns Mnpob6siembl ¢ YYETOM UMEOLLMXCS
PECYPCOB, COBCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTEHNI;

[iaBaTb OLEHKY HOBbIM CUTYaUMAM;

pacLLUMpATb paMKy y4ebHOro npeAmeTa Ha OCHOBE JIMYHbIX NMPEeANOYTEHWA;

[enatb OCO3HaHHbIA BbIOOP, aprymeHTMpoBaTb €ro, OpaTb OTBETCTBEHHOCTb
3a peLLeHue;
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OLleHMBaTb NPUOBPETEHHBIN ONbIT;

Cnoco6CTBOBaTb (HOPMUPOBAHMIO N MPOSB/IEHNIO LUMPOKON 3pYAULMA B PasHbIX
06/1acTAX 3HaHWA, MOCTOSHHO MNOBbIWATL CBOW 06pa3oBaTeflbHbIA U KY/bTYPHbIA
YPOBEHb.

CaMOKOHTPO/Ib:

[laBaTb OLEHKY HOBbIM CUTYyauWAM, BHOCWUTb KOPPEKTUBbLI B [AeATENIbHOCTb,
OLleHMBaTb COOTBETCTBUE Pe3y/bTaToB LEefsam;

B/lafleTb HaBblKaMy MMO3HaBaTE/IbHON PeqiIeKCMM KaK 0CO3HaHWA COBepLLAEMbIX
[ECTBUA N MbIC/IUTE/IbHbIX MPOLECCOB, MX Pe3ynbTaToB M OCHOBaHWA, MCMO/b30BaTb
NPYEMbI perieKCUKN NS OLEHKN CUTYyaLun, BbIGOpa BEPHOMO PeLleHus;

YMeTb OLIeHMBATb PUCKU M CBOEBPEMEHHO NPUHMMATL PeLLEHNS MO UX CHUXEHWIO;

MPUHUMATL MOTUBbI U apryMeHTbl ApYTUX NPU aHa/n3e pesy/bTaTtoB AedATe/lbHOCTH.

MpuHATYE cebs 1 APYTUX:
MPUHMUMAaTb Cebsl, MOHMMAas CBOWM HeAOCTAaTKMN U AOCTONHCTBA;
MPUHUMATb MOTVBbI U apryMEeHTbI APYTMX NPY aHan3e Pe3yNbTaToB AeSTeNbHOCTY;
NpW3HaBaTb CBOE MPaBO 1 NPaBO APYrvX Ha OLLNOKMK;
pa3BMBaTb CMOCOOHOCTbL MOHUMATL MMP C MO3WLMKN APYTOro YesoBeKa.

NMPEOAMETHDBIE PE3YJIbTATbI

[MpeaMeTHble pe3ynbTaTbl 0CBOEHUS nporpaMmMbl COO no 6uonormn Ha 6a30BOM
YPOBHE BK/IOYAKOT creyudunyeckue ana ydyebHoro npegmeta «buonorus» Hay4Hble
3HaHWS,, YMeHMs M Ccrnocobbl  JENCTBAM MO  OCBOEHWIO,  WHTepnpeTauuu
M NpeobpasoBaHUIO 3HAHWA, BWAbl AEATENIbHOCTW MO MOMYYEHUIO HOBOIO 3HAHUA W©
MPUMEHEHMIO 3HAHWA B Pa3/INYHbIX YYEOHbIX CUTyauusix, a TakKke B peasibHbIX
YKM3HEHHbIX CUTyaUuMsiX, CBA3aHHbIX C Ouonorvel. B nporpamMmme npeameTHble
pe3ynbTaTtbl NPeAcTaBeHbl Mo rogam 06y4veHus.

[MpeaMeTHble pe3ynibTaTbl OCBOEHMS y4ebHOro npeameta «buonorus» B 10 Kniacce
NO/MKHbI OTPaXKaTb:

ChopMMPOBAHHOCTb 3HAHWIA O MeCTe 1 POoN BUOJIOTUN B CUCTEME HAYYHOIO 3HAHWS
eCTeCTBEHHbIX HayK, B (DOPMUPOBaAHUN COBPEMEHHON E€CTeCTBEHHO-Hay4HON KapTWHbI
MUpa U HayyHOro MMUPOBO33PEHUS, O BK/afe POCCUMCKUX W 3apyOeXHbIX YYEHbIX-
6uonoroB B pasBuMTME  6UONOrMKM,  (PYHKUMOHaNbHOW  rPamMOTHOCTW  4YefioBeka
AN PELLEHWNS XKN3HEHHbIX 3a4ay;

YMeHMe pacKpbiBaTb COAepXXaHue OGUONOrMYECKUX TEPMUHOB U MOHSATUIA: YKMU3HD,
KfeTKa, opraHusm, Metabonnsm (06MeH BeLLECTB M MpeBpaLLeHne 3HeEPrum), roMeocTas
(camoperynsaums), YpoBHeBasi OpraHu3auusi XWUBbIX CUCTEM, CamMOBOCMNPOW3BEAEHE
(penpoaykuus), HacneACTBEHHOCTb, M3MEHUMBOCTb, POCT U Pa3BUTUE;

yMeHWe  wm3naratb  OGuosnormyeckme  Teopum  (KIETOYHas,  XPOMOCOMHas,
MyTaLMOHHasA, LeHTpa/ibHast ormMa MoneKynspHor 6uonorum), 3akoHsl (I. MeHpgens,
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T. MopraHa, H./. Basunosa) 1 y4eHus (0 LeHTpax MHOroobpasuns u npomncxoXxaeHus
KyNbTYpHbIX pacTeHuid H./. Baswunosa), onpeaensitb rpaHvubl UX NPUMEHUMOCTK
K )KMBbIM CUCTEMAM;

YMeHWe BfafeTb MeToAamy HayyHOro no3HaHus B 6uoniornn: HabnogeHue
M ONucaHWe >XMBbIX CUCTEM, MNPOLECCOB W SBMEHWIA, OpraHu3auusi U npoBeAeHMne
OM0/I0rMYECKOro 3KCMePUMEHTa, BbIABMXKEHME TMMNOTE3bI, BbISB/IEHME 3aBUCUMOCTU
MeXay WccnefyembiMM  BeMUMHAMK, OOBACHEHME  MOMYYEHHbIX Pe3y/NbTaTos,
MCMOMb30BaHHbIX HayUHbIX TMOHATUA, TEOpWUiA WU 3aKOHOB, YMEHWe [enaTb BbIBOAbI
Ha OCHOBaHMW MOJyYEHHbIX Pe3y/bTaToB;

YMeHVEe BbIEeNATb CYLLIECTBEHHbIE MMPU3HAKM BMPYCOB, KNETOK MNPOKapuoT
N 3YKapuoT, OAHOKNETOYHbIX W  MHOTOK/IETOYHbIX OpraHu3MoB, OCOGEHHOCTYU
npoueccoB: 0OMeHa BELLIECTB W MNPEBPaLLEHNS 3HEPIUM B KIEeTKe, (HOTOCMHTE3a,
NNacTUYeCKoro " 3HepreTnYecKoro 06MeHa, XEMOCUHTE3a, MWTO33,
Mein03a, OMnJI0LOTBOPEHUSA, Pa3MHOXEHWUSA, WHAMBULYa/IbHOTO pPa3BUTUS OpraHusma
(OHTOreHes);

YMeHVEe TMPUMEHATb MOMYYeHHble 3HaHUS AN O0OBbACHEHWS  BUONOrNYecKMX
MPOLIECCOB U ABMEHWIA, ANA NPUHATUS MPAKTUYECKNX PELLEHNIA B NOBCEAHEBHOM XN3HN
C Lenbio 0becneyveHns 6e30MacHOCTU CBOErO 340P0BbA U 340P0Bbs OKPYXKaOLLMX THOAEN,
CO6MIOAEHNA HOPM paMOTHOrO MOBeAEHWS B OKPY)Kalollel MNPUPOAHON  cpeje,
MOHUMaHMe HeoOX0AMMOCTM MCNO/b30BaHMA [AOCTMXKEHUA COBPEMEHHON 6umonorum u
OMOTEXHO/IOMNIA ANA PaLMOHa/IbHOrO NPUPOAOMO/Ib30BaHNS;

YMeHMe pellaTb 3/1eMEHTapHble FeHeTUYecKune 3afadynm Ha MOHO- U AUrnepuaHoe
CKpeLivBaHue, CUENIeHHoe HacnefoBaHWe, COCTaB/sATb CXeMbl MOHOIMOPUAHOIO
CKpeLLMBaHua Ans npefAckasaHus Hac/iefoBaHNsA NMPU3HaKoB Y OpraHu3MOB;

YMeHMe BbINOMHATL abopaTopHble M MpaKTUYeckue paboTobl, CO6MOAATL NpaBuia
npu paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BaAHNEM;

YMEHME  KPUTMYECKM  OueHMBaTb U WHTEPMNPETUPOBaTb  MHGOpMaLUIO
OMO0MIOrMYECKOro CoAepXKaHus, BK/IHOUAOLLYIO MCeBAOHAYUHbIe 3HAHMSA U3 Pas/IMyHbIX
MCTOYHMKOB (CpefcTBa MacCOBOM MHGopMaLUuK, Hay4HO-NOMyNspHble MaTepuansbl),
3TUYECKMEe  acnekTbl COBPEMEHHbIX WCCMeAoBaHMin B Guonorun,  MeavuuHe,
BroTeXHONOrnK;

YMeHVe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHNS, 0606LLas
OMONOrNYECKY0 MH(OPMaLMIO U3 HECKONbKUX MCTOYHUKOB, TPAMOTHO WCMO/b30BaTh
MOHATUIHBIN annapart 61onoruu.

MpegMeTHble  pe3y/bTaTbl  OCBOEHMS  y4yebHOro  npegmeTa  «buonorunsy»
B 11 knacce JO/MKHbI OTpadKaTh:

ChopMMPOBAHHOCTb 3HAHMIA O MECTE M PON BUOIOTUN B CUCTEME HAYYHOIO 3HAHMS
eCTeCTBEHHbIX HayK, B (JOPMMPOBaAHUN COBPEMEHHON e€CTECTBEHHO-HAY4YHON KapTWHbI
MUpa U HayyHOro MMWUPOBO33PEHUS, O BK/afe POCCUACKMX W 3apyOeXHbIX YYEHbIX-
6uonoros B pa3BuTME 6UONOrMKM,  (PYHKUMOHaNbHOW  FPaMOTHOCTW  4YefloBeka
AN PELLEHWNS XKM3HEHHBIX 3aay;
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YMEHME pacKpbiBaTb cofdepXKaHue OMONOMMYECKMX TEPMUHOB W MOHATWIA: BUA,
nonynsaums, reHogoHA, 3BOMOUMSA, ABMXKYLME cunbl  ((haKTopbl)  3BOMHOLMMK,
NpMCNOCO6EHHOCTL  OPraHM3MoB, BWA00OPa30BaHME, 3KOMOrMYecKne  (hakKTopsl,
aKocucTema, MPOAYLEHTbI, KOHCYMEHTbI, peAyLeHTbl, Lenu MuTaHus, 3KOornyeckas
nupammnia, uoreoweHos, buocdepa;

yMeHMe u3naratb OGuonormyeckne teopun (3BOMOLMOHHaA Teopus Y. [dapBuHa,
CUHTETMYECKas Teopusi 3BOJMIOLMM), 3aKOHbl M 3aKOHOMEPHOCTM (3apOAbILLEBOro
cxoactBa K.M. bBapa, u4epefoBaHMSi TNaBHbIX HarpaBNeHUIA W MyTEA 3BOMHOLUN
A.H. CeBepuoBa, yueHuns o0 buoctepe B.W. BepHafckoro), onpeaenstb rpaHuLbl UX
MPYMEHNMOCTU K XKMBbLIM CUCTEMAM;

YMeHWe BMafeTb MeTodamy Hay4yHOro no3HaHuWs B 6uonorun: HabnogeHue
M OMucaHWe XXMBbIX CUCTEM, MPOLIECCOB W SABMEHWIA, OpraHM3auus u npoBegeHue
BMONOrMYECKOro 3KCMEepUMEHTa, BbIABVXKEHME TUMOTE3bl, BbISIBNIEHWE 3aBUCUMOCTY
MEXAY MCCnefyeMbIMU  BeIMYMHAMK, OOBACHEHME MOMyYEeHHbIX  Pe3yNbTaTos,
MCNOMNb30BaHHbIX Hay4YHbIX MOHATUIA, TEOPWUIA N 3aKOHOB, YMEHWEe AenaTb BbIBOAI
Ha OCHOBaHMM NOMYYEHHbIX Pe3y/bTaToB;

YMEHWE BbIAENATb CYLIECTBEHHbIE NMPU3HAKN CTPOEHUS BUOMOMMYECKNX OOBHEKTOB:
BUAOB, NONYNAUMiA, MNPOAYLEHTOB, KOHCYMEHTOB, pPeayLeHTOB, OMOreoLEeHO30B |
3KOCUCTEM, OCOOGEHHOCTM MPOLIECCOB: HAcNeACTBEHHOW M3MEHUYMBOCTW, €CTECTBEHHOIO
0T60pa, BMA00bpa3oBaHuMs, NPMUCNOCO6/IEHHOCTX OPraHM3MOoB, AeACTBUS 3KONOMMYECKNX
(hbaKTOpPOB Ha OpraHu3Mmbl, MepeHoca BeLEeCTB M MOTOKAa 3HEPrMnm B 3KOCUCTEMAX,
aHTPOMNOreHHbIX N3MEHEHWNIA B 3KOCUCTEMAaX CBOEM MECTHOCTM, KPYyroBOpOTa BELLECTB U
6MOreoXMMMYECKNX LINKNIOB B Brochepe;

YMEHME TMPUMEHSATb MOJYYEHHbIE 3HaHMS AN OOBACHEHUS  GUONOrNYECKNX
MPOLLECCOB W ABMEHWI, ANt NPUHATMS NPaKTUYECKUX PELLEHUIA B MOBCEAHEBHOMN XM3HU
C Lienbto 0becrneyeHnst 6e30MacHOCTM CBOEr0 340P0BbS U 3[40POBbS OKPYXKAOLLMX NOAEN,
COONIOAEHNA HOPM FPaMOTHOrO MOBEAEHMS B OKpY>KatoWelk NPUMpPOAHON  cpeje,
MOHVMaHMe Heo6X04MMOCTIN NCMO/b30BaHNA AOCTVXKEHWUIA COBPEMEHHON GMonornm o
paLvoHaIbHOI0 NPMPOLONO/b30BaHNS;

YMEHMe pellaTb 3/eMEHTapHble OMONOrMYeckne 3agadn, COCTaBMsATb CXEMbI
MepeHoca BELLECTB 1 SHEPrUM B 3KocUcTeMax (Lenu NUTaHus);

YMEHWeE BbINOHATbL NabopaTopHbIe U NpaKTUYecKme paboTsl, CO6M0AATL NpaBuia
npun paboTe ¢ y4ebHbIM 1 nabopaTopHbIM 060PYA0BAHNEM;

YMEHME  KPUTUYECKM  OLEHMBAaTb W MHTEPNPeTUpoBaTb  MHKMOPMaLMIO
OMONOrMYECcKOro cofepykaHus, BKNHOYAKOLLYIO NCEeBAOHAYUHbIE 3HAHWUSA U3 Pa3INYHbIX
MCTOYHUKOB (CPeAcTBa MacCOBOM WH(OpMaUMKM, Hay4HO-MONyNspHble MaTepuasbl),
paccMaTpuBath r106asbHble 3KOOrMYecKre NpobaeMbl COBPEMEHHOCTH, (HOPMUPOBATb
MO OTHOLUEHUIO K HAM COBCTBEHHYIO MO3ULMIO;

YMeHMe co34aBaTb COOCTBEHHbIE MUCbMEHHbIE W YCTHble COOOLLEHNS, 0606LLas
BMONOrMYECKy0 MH(OPMaLMIO U3 HECKONbKUX WUCTOYHMKOB, FPaMOTHO WMCMO/b30BaTb
MOHATUIHBIN annapat 61onornu.
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TEMATUYECKOE NMINAHVNPOBAHWE

10 KNTACC
HanmeHoBaHue
No KonunyecTso
pasgenos U Tem
n/n 4yacoB
y4ebHOro npegmeTa
Tema 1. bnonoruna Kak Hayka
11 bwonorusa B cucteme 1
HayK
1.2 MeTtoabl NO3HaHNA 1

YXMBOI NPUpPOAb!

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

[porpamMmmHoe cofepxxaHme

Buonorus kak Hayka. CBsA3v 6uonorum

C 06LEeCTBEHHBIMWN, TEXHUYECKUMU U
LAPYriMK eCTECTBEHHbLIMU HayKamMu,
(hmnocoduent, penuruein, aTNKom,
3CTETMKOM 1 nNpaBoM. Posb 6ronorumn

B (DOPMMPOBaHMM COBPEMEHHOWN Hay4HOM
KapTuHbI Mupa. C1uctema GMoNornYecKnx
HayK.

JemMoHCcTpaunn:

MopTpeTsl: Y. AdapsuH, I'. MeHzens,

H. K. Konbyos, K. YoTcOH 1 @. Kpuk.
Tabnmupl 1 cxembl: «MeToabl NO3HAHNA
YK1BOI NpUpoabI»

MeToAb! NO3HAHUSA XXMBOW MPUPOAbI
(HabntofieHNe, IKCNEPUMEHT, ONMCaHWe,
N3MepeHue, Knaccupukaums,
MOZEe/IMpoBaHne, CTaTUCTMYecKas
06paboTKa AaHHbIX).

JeMoHCcTpaunn:

OCHOBHble BMAbl AeATENIbHOCTM
0byyaroLmMXCs

PacKkpbIBaTb COAepXKaHe TEPMUHOB 1
MOHATWIA: Hay4YHOE MMPOBO33PEHNE,
Hay4Has KapTUHa MMpa, Hay4HbIiA MeTof,
runoTesa, Teopus, MeToApbI
nccnefoBaHus.

XapakTepn3oBaTb 61000 Kak HayKy,
ee MecTO 1 posb Cpean apyrux
eCTECTBEHHbIX HayK. lMepeuncnsTb
pasgesnbl 6MoNornM B COOTBETCTBME

C 00beKTaMM M3YyYeHUs.

Ha3sbiBaTb BaXXHeWLme oTpaciu
OMONOrMYECKNX 3HAHWI 1 3aaaun,
crosilme nepep 6uonoruent XXI B.

PackpbiBaTb COAepXKaHne TePMUHOB U
MOHATUIA: HaY4HbI MeTO[, MeTozpbl
UCCnefoBaHuS.

XapaKTepu3oBaTb OCHOBHbIE METO/b!
MO3HaHWA XXMBOW NPUPOAbI: HabnoaeHNe,
9KCMEePUMEHT, OMucaHne, 3MepeHNe,
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TOro yacos no teme 2

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Tabnmupl 1 cxembl: «MeTo/bl MO3HaHKSA
YKMBOI NpuUpoabI».

JTabopaTopHbIe N NpaKTUYecKme
paboThbl:

[MpakTnyeckas paborta No 1
«/icnonb3oBaHne pasnyHbIX METOLOB
MNPy U3yYeHUN BNOMOTNYECKMX
06BEKTOBY

Tema 2. )KuBble CUCTEMbI U X OpraHu3aLus

2.1 Bbuonornyeckue 1
CUCTeMbI, NPOLLeCCHI
N NX N3y4YeHne

YKuBble cucTembl (6MOCUCTEMBI) KaK
npeaMeT n3ydeHust 6UOMOruK.
OT/INYME XKUBbLIX CUCTEM

OT HEOPraHMYeCcKoWn NpUpPoAb!.
CsoricTBa 61OCUCTEM U MX
pasHoobpasme.

YPOBHM OpraHunsaumm 61ocuUcTem:
MOJIEKY/ISIPHbIA, OpraHongHO-
KNIETOYHbIW, OPraHU3MeHHbIN,
nonynauMoHHO-BUA0BOWA,
9KOCUCTEMHbIV (6U0-TreoLeHOTUYECKNIA),
BrocepHbIia.

Hayku, nsyyarouiye 6mocuctemsl
Ha pa3HbIX YPOBHAX OpraHM3aumu.
JeMoHCcTpaunn:

Tabnmup! 1 cxembl: «OCHOBHbIE
MPU3HAKN XKN3HN», «YPOBHU

Knaccupukauus, MoaennpoBaHue,
cTatnucTmyeckas obpaboTka AaHHbIX

PackpblBaTb cofepXkaHne TepMUHOB Y
MOHATUIA: CUCTeMa, BMOoNornyeckas
CUcTemMa, 3/IeMeHTbl CUCTEMbI, CTPYKTYpa
OMocncTeMbI, CBOMCTBA YXKXUBbIX CUCTEM,
0OMeH BeLLecTB, pasMHOXeHWe, pocCT,
pasBuUTKe, HaCNeLCTBEHHOCTD,
N3MEHUYMBOCTb, Pa3fpPaXXnMMOCTb,
3Hepro3aBncMMOCTb, YPOBHU
OpraHuM3aumm >n3Hu (brocucTem).
Xapaktepunsosatb MPUHLUMMbI
opraHusaumm 6mocucTem: OTKPLITOCTb,
BbICOKas YMopsaL04eHHOCTb,
camoperynaunsa, nepapxmyHoCTb.
[MepeuncnaTb YHMBepPCa/bHbIE CBOMCTBA
YXVBOTO: eANHCTBO XUMNYECKOTO
COCTaBa, PasgpaXMMOoCTb, [ABUXEHWe,
romMeocTas, pocT ¥ pasBuTue,
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OpraHun3sauumn XX1BoOMMPUPOabI». HacneACTBEHHOCTb, M3MEHYMBOCTb,

Mogens monekynbl AHK aBonoumsa (npucnocobneHve
K M3MEHSAOLLMMCS YC/OBUAM).
[MpyBOANTL NPUMEPBI BUOCUCTEM
pasHOro ypoBHsSl opraHunsaLmm u
CpaBHMBaTb MPOSB/IEHNA CBOWCTB
XXMBOr0 Ha pasHbIX YPOBHAX.
XapakTepn3oBaTb OCHOBHbIE MPOLIECCHI,
NpoTeKkaroLlye B buocucTemax:
0OMeH BeLLEeCTB M npespaLLleHne
3Hepruu, camoBOCMNpPOu3BeaeHMe,
camoperynauusa, passuTue.

CobntogaTh npaBuna 6epeXxHoro
OTHOLLEHMSI KXXMBOW nNpupoje

Toro yacos no teme 1
Tema 3. XMUYECKNIA COCTaB U CTPOEHUE KNETKN
31 Xumun4yeckuii coctaB 1 XUMNYECKMIA COCTaB KNETKMN. PackpbIBaTb COAepXXaHMe TEPMUHOB
KneTkn. Boga u XUMNYECKNE 3/IEMEHTHI: W MOHATUIA: 3N1IEMEHTbI-OMOreHb!,
MWUHepasibHble CONN MaKpO3/IEMEHTbI, MUKPO3/IEMEHTbI. MaKpO3/IEMEHTbI, MMKPO3/IEMEHTbI;
Bopga 1 MMHepanbHble BeLLecTBa. MUHEpPasibHbIE BELLLeCTBa, MOEKYNa
@YHKUUN BOAbI N MUHEPAbHbIX BOAbl Kak AMNo/b, BOAOPOAHbLIE CBA3N;
BELLeCTB B KneTke. [Nogaep>kaHue rmapoubHble N rapPodobHble
OCMOTMYeCKOro banaHca. BeLLleCTBa.
JeMoHCcT paunn: JoKa3blBaTb €MHCTBO 3/1EMEHTHOI0
Ounarpammbl: «PacnpegeneHue COCTaBa Kak 0fJHO U3 CBOCTB XMBOIO.
XUMNYECKNX 3/TEMEHTOB B HEXXMBOW Pacnpenenatb XMMUYECKNe 3/1EMEHTbI

npunpoae», «Pacnpe,qeneHI/le XNUMUNYECKNX o rpynnam B 3aBMCUMOCTU
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3.2 benkn. CocTtaB 1
CTpoeHMe 6enkoB

3.3 ®depMeHThl -
bmonorunyeckme
KaTansartopsl

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

3/1EMEHTOB B YXMBOW MPUpPoae».
Tabnmupl 1 cxembl: «leprognyeckas
TabnMua XMMUYECKNX 3N1EMEHTOB,
«CTpPOEHNEMONIEKY /bl BOAbI»

Benkn. Coctas 1 CTpoeHWe GesKoB.
AMMWHOKNCNOTbI - MOHOMEPbI GE/IKOB.
He3amMeHuMble 1 3aMeHUMble
aMUHOKNCNOTbl. AMUHOKUC/IOTHBIN
COCTaB. YPOBHW CTPYKTYpPbl 6€/1IK0BOWA
MO/IeKy/ibl (MepBuYHas, BTOPUYHaS,

TPETNYHAA N YETBEPTUYHAA CprKTypa).

X1MUYecKre CBOMCTBA GEsKOB.
Buonornyeckne PyHKUMM 6eNKOB.
JemMoHCcTpaunn:

Tabnmup! 1 cxembl: «CTpoeHVe
MOEKY/bl 6enKax.

Ob6opyznoBaHve: CBETOBOIN MUKPOCKON,
MUKponpenaparbl

depmeHTbI - B1onornyeckme
KaTanm3aTopbl.

CTpoeHVe pepmeHTa: aKTUBHbINA LEHTP,
cybcTpaTHas cneyugUyHoCTb.
KodepMeHTbI. BUTaMuHbI.

OTAnumna epmeHTOB

OT HEeOpraHN4YecKMx Karasm3aTopos.

OT KO/INYeCTBEHHOI 0O NpeACTaBUTeNbCTBA
B OpraHun3mMe; xXapakTepu3oBaTtb po/ib
OTAENbHBIX 3/IEMEHTOB.

BbISIBNATL CBSA3b MeXy COCTaBOM,
CTPOEHMEM MOMEKY bl XUMUYECKOT 0
COEANHEHMNS U ero YHKLUUAMWN B KNIETKE
PackpblBaTb cogepykaHue TEPMUHOB U
MOHATWIA: 6eNKK, NOMMEPbI, MOHOMEPHI,
aMWHOKMCNOTbI, NENTUAHaN CBA3b,
nonvnenTna, AeHatypaums.
XapakTepun3oBaTtb OefiKM Kak Knacc
OpraHnYecKnx coeiMHeHNM;
KnaccupuumpoBsatb UX MO CTPOEHUIO
(rnobynspHble N PUOPUNNAPHBLIE BENKN),
NepeuncnaTb N xapakTepu3oBaTb
(hYHKL 1N GeNKoB

PackpbiBaTb COAepXKaHne TePMUHOB U
MOHATWIA: (DePMEHTbI, aKTUBHBIN LIEHTP,
cybcTpaTHas cneymguyHoCTb,
KO(PEPMEHTbI, 6e/IKN-aKTMBATOPbI U
6eNKN-UHTMOUTOPDI.

YKa3blBaTb OT/INUUA (DePMEHTOB

OT HeopraHM4yecKnx KaTaan3aTopos.
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3.4 Yrnesogpl. Jlunuapl

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

Tabnmup! 1 cxembl: «CTpoeHue
(hepMeHTax.

Ob6opynoBaHue: obopyaoBaHue

ANa NpoBefeHnss HabMHAEeHNN,
N3MEPEHW, IKCMEPUMEHTOB.
JTabopaTopHble N NpaKTUYeCcKme
paboThbl:

NNabopatopHast pa6ota Ne 1. «l/13yyeHne
KaTa/IMTUYECKON aKTUBHOCTY
(hepmeHTOB (Ha nNpumepe amMunasbl

WIN KaTanasbl)»

YrneBogpl: MOHocaxapupl (r/1roKo3a,
pr603a 1 [e30Kcnpnbo3a), ancaxapuabl
(caxapo3sa, NM1aKTo3a) 1 noancaxapuabl
(Kpaxmarsi, rMKOreH, Lensknosa).
Buonorunyeckue (yHKUMM YT IEBOAOB.
Nivnngbl: Tpurnnuuepuasl,
(hochonmnuapl, CTeponapl.
"napogmnbHO-rnapPodo6HbIe CBOCTBA.
Buonorunyeckune QyHKLUUN NNNNAOB.
CpaBHeHwe yrneBosoB, 6e/koB v
NNNUA0B Kak UCTOUYHWKOB 3HEPTUN.
JeMoHCTpaunn:

Tabnmupl U CXeMbI: «YTNEBOAbI,
«JMnnabi».

O6opynoBaHWe: 060pynoBaHMe

O6BACHATb PO/b PEPMEHTOB

B (DYHKLIMOHMPOBAHWM XKMBbIX CUCTEM,
B NMPOMBbILLMIEHHOCTW, B MeAULHE,

B MOBCEHEBHOI XXM3HW YenoBeka

PacKpbIBaTb CofepXXaHue TEPMUHOB 1
MOHSATWIA: YrNeBOAbl, MOHOCaXapuabl,
ancaxapuapl, nonncaxapubl, rnoKo3a,
pnb03a, [e30KcMprnbo3a, caxaposa,
NaKTo3a, MasibTo3a, LieNsIton03a
(KkneTyaTtka), Kpaxman, rn1KOreH;
nUAUAbIL, TpUranLepuabl (K1pbl, Macna),
(hochonmnuabl, cteponapl.
XapakKTepu3oBaTb Yrnesofbl, MMNNbI
KaK KfaCcCOpraHNM4eckmx COeAuHEHMWIA.
KnaccndmumposaTtb yrnesodsl U Annuabl
MO CTPOEHWIO; NEPEUNCNATb (hYHKLNN
YrneBoA0B U NANUIOB.

CxemaTU4yeckn n3obpaxaTb CTPOEHNME
MOJIeKy/ Yr1eBOAOB, MNNA0B
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3.5 HyknenHosble
Kucnotol. AT®

3.6  WcTopus n metoapl
N3YyYeHNs KNETKW.
KneTouHada Teopusa

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

ANA nNpoBeeHnst HabNAEHWNA,
N3MEPEHWI, IKCNEPUMEHTOB
HyknenHoBble Kucnotbl: AHKN PHK.
Hykneotnabl - MOHOMEPGI
HYKNEeNHOBLIX KNCIOT. CTpoeHue n
yHKumm OHK. CTtpoeHure n yHKUMM
PHK. AT®: cTpoeHune 1 yHKUuN.
JeMoHCcTpaunn:

MopTpeThl: K. YOTCOH, P. KpuK,
M. ¥UnkuHc, P. ®paHKINH.

Tabnmupbl 1 CXeMb!:

«HyKnenHoBble kucnoTbl; AHK»,
«brocnHTe3 benka», «CTpoeHune
MoneKybl AT®».

Ob6opyznoBaHve: CBETOBON MUKPOCKON,
MUKponpenaparbl

LiuTonornsa - Hayka O KneTke.
KnetouHasa Teopus - npumep
B3aMMOAeNCTBMA e 1 hakToB
B HAYYHOM MO3HaHWW.

PackpbiBaTb COAepXKaHve TePMUHOB U
MOHATUI: Ae30KCMPUBOHYK/IENHOBAsA
kucnota (AHK), pnboHyKnenHoBas
kucnota (PHK), Hykneotua,
NOMIMHYKNeoTUAHasA Lerb
(NONMHYKNEOTUS), KOMMIEMEHTAPHOCTD,
GyHkumm OHK (xpaHeHve v nepefayva
Hac/neACTBEHHOW NH(opMaLunn); BUabI
PHK (MH(opmaLmoHHas, TpaHCnopTHas,
prnbocomarnbHas); ageHo3NHTpudgochar
(AT®), makpoaprmyeckasa CBssb.
XapakTepmnsnpoBaTb HyKNenHoBbIe
KUCMOTbI KaK XMMUYECKne CoeaUHeHNs 1
HOCUTENIN HacNeACTBEHHONA
NH(opMaLnn.

OTmMeyaTb 0COGEHHOCTU CTPOEHUSA
MOJ1IeKYN HYKNenHoBbIX kucnot (AHK,
PHK) n AT®.

CxemaTnyecKn n3obpaxarb CTPOeHWe
HYKNeoTUA0B, MOMEKY/T HYKNeUHOBbIX
Kucnot, AT®

PackpblBaTb COAepXKaHue TePMUHOB U
MOHATUIA: KNETKa, LMTONorus;
pacKpbIBaTb COfepXKaHve NONOXKeHU
KIETOUYHOWN Teopun.
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3.7 KneTKa
KaK Lie/locTHas
XNBas cucTtema

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

MeTo/bl N3yUYeHNA KIETKN.
JeMoHCTpaunn:

MNopTpeThl:

A. JleBeHryk, P. T'yk, T. LLIBaHH,

M. LWnengeH, K. bap, P. Bupxos.
O6opyfoBaHWe: CBETOBOW MMUKPOCKOT,
MUKpONpenapaTtbl pacTUTe/NbHbIX,
YKMBOTHbIX MbaKTepuasibHbIX K/ETOK;
PUCYHKWN C MUKpOoTOrpaduamm
K/IETOK, MOMYyYeHHbIe C MOMOLLbIO
CBETOBOrO W 3/1EKTPOHHOI0 MUKpPOCKOMa
KneTka Kak LileN0CTHas XuBas CUCTeMa.
O6Lume Npu3HaKKM KIeToK: 3aMKHYyTas
Hapy)kHas membpaHa, Mosnekysnbl AHK
KaK reHeTM4ecKuiA annapar, cuctema
CUHTe3a 6enka. Tunbl KNETOK:
3YKaproTNYeCcKas 1 NpoKapmuoTUYecKas.
OC06EHHOCTN CTPOEHMSA
MPOKaPUOTUYECKOW KIETKMN.

KneTouyHas cTeHKa 6akTepuin.CTpoeHne
3YKapnoTUYeCKOM KneTkn. OCHOBHbIE
OT/INYNA PaCTUTENIbHOM, XXMBOTHOMN Y
rPUBHOIN KNeTKN. MoBEPXHOCTHbIE
CTPYKTYPbI - KNeTo4Hasa CTeHKa,
TNINKOKA/IMKC, UX PYHKUNN.
[Mna3maTtunyeckas MembpaHa, ee CBOMCTBa

N PyHKUMN.

[MepeuncnaTb 1 XapakTepns3oBaTb
OCHOBHble MeTOAbl U3YYeHUS KNEeTKW:
(MpuroToBfieHMe CPe30B.,

OKpaLlvBaHVe, MUKPOCKONUPOBaHWe,
LIEeHTpUyrnposaHme, KynbTMBUpPOBaHMe
KNETOK N TKaHen)

PackpbIBaThb cofepyaHue TEPMUHOB 1
MOHATUI: KETKU (3yKapmoTuyeckas,
MPOKapuoTUYecKas), NnasMaTnyeckas
MembpaHa (nnasManemMmMa), rNKOKaInKCE,
TpaHCnopT BeLlecTB (MacCUBHbIN,
aKTVBHbIN), 3HAOUMTO3 (haroymTos,
MWHOLUWTO3), 3K30UMTO3, K/IETOYHAA
CTEHKa, HyKneous,.

CpaBHuBaTb Mexay cobom
3YKapOTMYECKME N MPOKapPUOTUYECKME
KNeTKWN; 0TMeYaTb CXOACTBO M pa3inyms
B CTPOEHUM K/IETOK GaKTepuia,
YXMBOTHbIX, PacTeHWIA 1 rprboB
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3.8 CrtpoeHune
3YKapMOoTMUYECKOM
K/ETKM

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

MopTpeThl: A. JleBeHryK, P. 'YK,

T. WeaHH, M. LWneigeH, K. bap,

P. Bupxos.

Tabnmup! 1 cxembl: «CTpoeHne
3YKapNOTUYECKOW KNEeTKn», «CTpoeHme
YKMBOTHOIN KNETKN», «CTPOEHMe
PacTUTENIbHOWN KNETKNU», «CTpoeHne
MPOKaPUOTUYECKOWN KETKM.
Ob6opyznoBaHVe: CBETOBON MUKPOCKON,
MUKpOnpenapaTtbl pacTUTE/NbHbIX,
YKMBOTHbIX 1 6aKTepuasbHbIX KIETOK
LinTonnasma v ee opraHovapl.
OfHOoMeMbpaHHble opraHoubl KNeTKU:
3AMNC, annapat "onbaXu, NM30COMbI.
[MonlyaBTOHOMHbIE OpraHoMbl KNETKM:
MUTOXOHAPUK, NnacTuipl.
[MponcxXoXxaeHe MUTOXOHAPUIA U
nnactug. Bugpinnactua.
HemembpaHHble opraHoubl KNeTKW:
PUBOCOMbI, KNETOUHbINA LiEHTP,
LLEHTPUON, PECHUYKMU, XXTYTUKMN.
®PYHKUMN OPraHouaoB KIETKM.
BkntoueHus.

AQPO - PerynsaTopHbIA LEEHTP KIETKW.
CTpoeHue Agpa: faepHas 060/104Ka,
Kapuonsasma, XpoMaTuH, A4PbILLKO.

PackpbiBaThb cofepyXaHue TEPMUHOB U
MOHATWUIA: UMTOMMNa3Ma, OpraHouspl,
aHponnasmatumyeckas cetb (AC),
annapar "onb4Kn, NMN30COMbI, BaKyosb,
MUTOXOHAPUK, NnacTuabl (X10PONacThbl,
XPOMONMNIACTbI, TEMKONIACTbI),
PMB0COMbI, MUKPOTPYBOUKM, KNETOYHbIN
LEHTP (LEeHTPOCOMA), PECHWUYKMN,
XXIYTUKK, BKIKOYEHNS, S4P0, fAaepHas
060/104Ka, Kapuronaasma, XpoMaTuH,
AAPbILLKO, XPOMOCOMBI.

OnucbIBaTh CTPOEHNE 3YKapPUOTUYECKOM
KIETKWN MO N306paxKeHnsIM U

Ha M1Kponpenaparax;
KnaccupuumpoBaTb opraHougpl
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Toro yacos no Teme 8
Tema 4. )KnU3HeaeaTe/lbHOCTb KNeTKU
41 OO6MeH BeLLecTB. 2
[nacTnyeckmm
06MeH. POTOCKHTES.
XeMOCUHTE3

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

XpOMOCOMbI. TpaHCNOPT BELLECTB

B K/IETKE.

JeMoHCcTpaunn:

MopTpeTbl: A. JleBeHryK, P. T'yK,

T. WeaHH, M. LWneigeH, K. bap,

P. Bupxos.

Tabnmupb! 1 cxembl: «CTpoeHune
3YKapuOTNYECKOMN KNETKU», «CTpoeHne
YXMBOTHOIN KNETKM», «CTPOEHMe
PacTUTENIbHOW KNeTKN», «CTPoeHme
MPOKaPUOTUYECKOW KNETKN»,
«CTpoeHue aapa KNeTKm».
Ob6opyzoBaHve: CBETOBON MMUKPOCKON,
MUKpONpenapaTtbl PaCTUTENbHBIX U
YKMBOTHbIX K/ETOK.

JTabopaTopHble N NpaKTUYeCcKme
paboThbl:

JTabopatopHasi paboTa Ne 2. «/13yyeHue
CTPOEHUA KNIETOK PACTEHMIA, XXUBOTHbIX U
6aKTepuin Nog MMKPOCKOMOM Ha roTOBbIX
MUKponpenapaTax U UX OonucaHme»

OO6MeH BeLLeCTB, U MeTabosIm3M.
Accummnauma (NfacTuyecknii 0bmeH)
N OUCCUMUAALNA (IHEPTETUYECKNN
06MeH) - [Be CTOPOHbI eAMHOro

B 3aBMCMMOCTM OT OCOBEHHOCTEN KX
CTpoeHus (0AHOMeMOPaHHbIe,
ABYMeMOpaHHble, HEMEMOpPaHHbIE);
OnucbIBaTb (DYHKUUN KaXKaoro
opraHounza B KeTKe.

XapaKTepun3oBaTb KNeTOYHOEe AP0 Kak
MeCTO XpaHeHus1, nepegayn (yaBOeHMe
XPOMOCOM) ¥ peann3aimm
(TpaHCKpUNUMsa) HacneACcTBEHHOM
NH(OPMaLIMK KNETKN.

[MepeuncnsaTb 1 ONUcbiBaTb KOMMOHEHTbI
fapa 1 Ux QyHKUUW;

CxeMaTU4HO 1306paXkaTb CTPOEHME
PacTUTENIbHOW U YKUBOTHOWN KNETKMN.
OO6BACHATbL GMONOrMYECKOoe 3HaUYeHNe
TpaHCcrnopTa BELLECTB B KNETKe

PackpblBaTb cofepKaHue TEPMUHOB U
MOHATMIA: 0OMEH BELLECTB U
npeBpaLleHue aHeprum (MeTabosmsm),
accUMUNAUMA, NNacTUYecKnii 06MeH,
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4.2 DHepreTMyecKui
06MeH

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

npovecca metabonunsma. Posnb 3aKOHOB
COXpaHeHs BeLLleCcTBa M 3Heprum

B MOHUMaHUM MeTabonmama. Tunbl
06MeHa BeLLEeCTB: aBTOTPOMHbINA U
reTepoTpoHbIA. Ponb (hepmMeHTOB

B 06MeHe BeLLEeCTB ¥ NpeBpaLLeHnm
3Hepruu B Knetke. POTOCKHTES.
CseToBas 1 TeMHOBas (hasbl
(poTocMHTe3a. PeakLmmn (hoToCUHTESsA.
APeKTUBHOCTL POTOCUHTE3A.
3HayeHve (POTOCKMHTE3A A1 XKU3HK
Ha 3emsie. BnvsHue ycrnosuii cpepl
Ha (DOTOCUHTE3 N CrOCOObLI MNOBbILIEHNS
ero NPOAYKTUBHOCTW Y KYNbTYPHbIX
PacTeHWA.

XeMOCKHTE3. XEMOCUHTE3NPYIOLLINE
bakTepun. 3HauYeHMe XeMOCUHTE3a
[NS XXU3HN Ha 3emre.
JeMoHCcTpaunn:

MopTpeTbl: K. A. TMnpsases.
Tabnmupl U CXeMbI: «X/10pONIacT»,
«POTOCUHTES»

JHepreTNYecKnii 06MeH B KIETKE.
PacLuensieHve BeLLeCTB, BblaesieHne un
aKKYyMY/IMPOBaHNe 3HEPrM B KIETKE.
ATanbl 3HepreTMYecKoro obmeHa.
["nnkonu3. bpoXkeHnen ero Bufpl.

AVNCCUMWUNIAUNSA, SHEPTETUYECKNIA 0OMEH,
(hoTOCUHTE3, hOTO/MN3,
(hocthopunmnposaHme, NepeHocHmK
MPOTOHOB, XEMOCUHTES3.

OnwcbiBaTh (DOTOCKMHTES, MPOLECCHI,
NpoTeKaroLL e B CBETOBOWN 1 TEMHOBOWA
(hase.

BbISIBNATb NPUYNHHO-C/IEACTBEHHbIE
CBA3N MeX/Y NOr/IoWeHeM CO/THEYHOM
3HEPrumn Xn0pohunsINoM U CUHTE3OM
moniekyn ATO.

CpaBHUBaTb UCXOHbIE BELLECTBA,
KOHeYHble NPOAYKTbI 1 YC0BUA
NMPOTEKaHWNA peakLiii CBETOBOW U
TEMHOBOI (pa3bl (DOTOCUHTESE;
CpaBHUBaTb (POTOCUHTE3 N XEMOCUHTES.
OueHuBaTtb 3Ha4YeHVe (POTOCUHTE3A U
XeMOCUHTE3a /151 XKM3HM Ha 3emsie

PackpblBaTb COfep)KaHue TEPMUHOB U
MOHATUIA: 3HEPreTUYeCKnii 0OMeH,
[/IMKO/N3, MO/IOYHOKICI0Ee BPOXKEHME,
CNMPTOBOE BPOXKEHME, BUOMIOrMYecKoe
OKMC/EHME, KNETOYHOE [blXaHue,
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4.3 BuocuHTes benka

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

KncnopogHoe OKuCeHWe, Unm
KNeTOYHOe AbixaHue. OKucnnTeNbHOe
(hochopunmnpoBaHue. IhNeKTUBHOCTb
3HepreTMYecKoro obmeHa.
JeMoHCTpaunn:

Tabnuupl 1 cxeMbl: «TUMbIMUTAHUS,
«MeTabonmamy», «MUTOXOHLPUS»,
«OHEPreTUYECKNin 0OMeH»

Peakunn MaTpMyHOro CUHTE3a.
["eHeTnyeckasa nHgpopmaumsa n AHK.
Peannsaumsa reHeTMYecKom
NH(OPMaLMK B KNETKe.

ANCCUMUNAUNSA, (DEPMEHT.
XapakTepunsoBatb 00MeH BELLECTB U
npeBpaLleHune aHeprumn (MeTabonnam)
KaK OJHO MX CBOWCTB XMBOTO.
[MepeuncnaTb 0COGEHHOCTU
MNacTUYECKOro U 3HePreTUYecKoro
obMeHa B K/IeTKe; yCTaHaB/MBaTb
B3aMMOCBA3b MeXAY HUMMU.

Pa3nmyaTtb TUMNbl 06MeHa BeLLECTB

B K/IETKE: aBTOTPOMHbIN 1
reTepoTPOHBIA.

OnucbIBaTh 3Tanbl 3HEPreTUYecKoro
0bMeHa (MoAroToBUTENbHBIN,
GECKNCOPOAHBINA, KACNOPOAHbIN)

N CpaBHMBATb UX MeXay COOOiA.
XapaKTepu3oBaTtb peakumm rnmkomn3a,
OPOXKEHWSA, KIETOUHOIO AbIXaHUS;
BbISIBNATb NPUUYNHHO-C/IEACTBEHHbIE
CBA3N MeXAY IMIMKOMN30M, KIETOUYHBIM
ObIXaHNEM N CUHTE30M MONekynAT®.
CpaBHuBaThb 3(PPEKTUBHOCTb
GECKNCIOPOAHON0 M K1CNOPOLHOIO
aTanos

PackpbiBaTb COAepXkaHne TepMUHOB

N MOHATUIA: TeH, FeHeTUYECKNUI KOf,
MaTPUYHBIA CUHTE3, TPAHCKPUMUuS,
TpaHCIAuma, KOLOH, aHTUKOJOH,
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44

HekneTouHble
(hOPMbI XKMU3HW -
BUPYChI

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

["eHETUYECKMIN KOJ, Mero CBOICTBA.
TpaHCKpUNuusa - MaTPUYHbLIA CUHTE3
PHK. TpaHcnaums - 6uocuHTe3 Gesika.
Aranbl TpaHcaauun. KoamposaHue
aMVHOKMCNOT. Ponb pnbocoms
bnocuHTe3e Geska.

JeMoHCTpaunn:

MopTpeTsl: H.K. KonbLoB.

Tabnmupl 1 cxembl: «CTpoeHne AHK»,
«CTpoeHMe N PYHKLMOHNPOBaHWE reHa»,
«CurHTe3 benka», «Pennmkaumna HK»,
«["eHETNYECKNIA KOL».

Ob6opyznosaHWe: Mogenn- annjmkauum
«YpaBoeHne AHK v TpaHCKpunumsa»,
«brocnHTe3 6enka»

HekneTouHble (DOPMbI XXMU3HU - BUPYCHI.
cTopma OTKPbITUA BUPYCOB

(4. V. NBaHoBCKMi1). OCOGEHHOCTH
CTPOEHUA N XXU3HEHHOT O LMK/1a BUPYCOB.
BakTepuodarn. bonesHn pacTeHui,
YKMBOTHBbIX 1 Y€/0BEKA, Bbl3blBAEMbIE
BUpycamu. Bupyc nmmyHogepmunta
yenoseka (BUY) - Bosbyautens Cra.
ObpartHaa TpaHCKpUNLMs, peBepTasa u
nHTerpasa. MNMpodunakTrka
pacrnpoCcTpaHeHUs BUPYCHbIX
3a60n1eBaHNI.

prnbocoma, LieHTpasibHas forma,
MOJIEKYNsipHas GUonorus.

OnpenensTb CBONCTBA FrEHETUYECKOIO
Koaa (TpuNAeTHOCTb, OAHO3HAYHOCTb,
BbIPOXAEHHOCTb, YHNBEPCA/IbHOCTb,
HeNepeKpbIBAEMOCTb, HEMPEPbLIBHOCTD).
OnucbIBaTh 3Tanbl peann3aumm
HacneACTBEHHON NHDOPMALK B KIETKE.
CpaBHMBaATb peakumMn MaTpUUHOro
cuHTe3amMonekyn PHK n 6enka B KneTke

PackpbiBaTb COAepXKaHne TEPMUHOB U
MOHATUIA: BUPYC, BUPYCO/IOMNSA, Kancug,
GakTepuodiar, BUpyC MMMyHoAeuLmMTa
yenoseka (BWY), OHKOreHHble BMPYCHI.
XapaKTepn3oBaTb BUPYCbl Kak
HEK/IETOYHYIO POPMY YKM3HM;
0COBEHHOCTU CTPOEHUSA U
XN3HELeATeNbHOCTY BUPYCOB.
OnuncbIBaTb YKM3HEHHBIN LMK BUPYCOB
MMMYHOZeMMLMTa YenoBekKa; pasnnyarb
Ha pucyHkax BTM ((Bvpyc TabauHoi
Mo3anku), baktepuodhar, BAY.
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Toro yacos no teme 6

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

MopTpeTbl: [. N. VIBaHOBCKUIA.
Tabnmupb! 1 cxembl: «Bupycobl»,
«bakTtepunoarmn»; «CTpoeHue n
YKU3HEHHbIN UmKn Bupyca CriAda,
bakTepuodara».

Ob6opyznosaHve: MOAeNb CTPYKTYpbI
OHK; MarH1TtHasa mogenb-annivkaumsa
«CTpoeHMe KNeTKmn»

Tema 5. PasMHOXeHMe W MHAUBUAYaNnbHOe pa3BUTME OpraHM3MoB

5.1 )KM3HEHHbI UMKN 1
KneTkn. JeneHve
KneTkn. MuTtos

KNeTouHbIV UMKA, WAN XU3HEHHbIA LKA
KneTkn. ViHTepasa n M1UTO3.
[MpoLiecchl, NpoTeKaloLLMe B MHTEP(A3e.
Pennnkaumsa - peakums MaTpuyHoro
cuHTe3a IHK. CTpoeHne XpoMOCOM.
XPOMOCOMHbI Habop - KapuoTun.
AnnnonaHbIA 1 raniongHoli
XPOMOCOMHbIe Habopbl. XpomaTugpl.
LIMTONOrMyeckme 0OCHOBbI Pa3MHOXEHNA
N MHOVBWAYAIbHOTO Pa3BUTUA
OpraHu3mMoB. [leneHvie KNeTku - MUTO3.
Cragun mutosa. MpoLecchl,
MPOMCXOASLLME HA Pa3HbIX CTaguax
MMTO3a. BUONOrnYecKnii CMbIC/T MUTO3A.
[Mporpammupyemast rmbenb KneTku -
anonTos.

O6ocHOoBbIBaTb M CO6MKOAATL MEPbI
NPOMUNAKTUKN pacnpoCcTpaHeH s
BUPYCHbIX 3a00/1eBaHNI
(pecnupartopHble, Xenyao4Ho-
KULLIEYHbIE, K/ELLEBON SHLehanuT,
BWY-nHpekumsa)

PackpbiBaTb COAepXKaHne TePMUHOB U
MOHATWIA: KNETOUHbIA LMK, NHTephasa,
peaynInKaumsa, XpomMmocoma, KapuoTun,
raniongHbIA, AUNIOUAHLIN
XPOMOCOMHbI Habop, XpomaTuabl;
MWUTO3 ero ctagun: npogasa, Metagasa,
aHadhasa, Tenogasa.

OnuncbIBaTb YXXMU3HEHHbIN LMK/ KNETKK;
MepevncnsaTb U XapakTepmnsoBaThb
Nepuobl KNETOYHOro LKA,
CpaBHMBATbL UX MeXay COBOM.
OnucbIBaTb CTPOEHME XPOMOCOM,
KapuoTUMOB OpraHn3MoB, CPaBHMBATb
XPOMOCOMHbIe Habopbl KNETOK.
CpaBHuBaTb CTaAMM MUTO3A.
Pa3fnimyarb Ha MUKporpenaparax
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5.2 ®opwmbl
PasMHOXKEHUA
opraHu3moB

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

Tabnuupl 1 cxembl: «KNeTOUHBIA LMK,
«Pennukauna JHK», «CTpoeHune
XPOMOCOMbI», «MWUT03»; MarHUTHas

MOAEeNb-annAnKaums «eneHve KNeTku»;

mozens AHK.
O6opyznoBaHMe: CBETOBOI MUKPOCKON U

MUKponpenapaTt «KapuoknHes B KneTkax

KOpeLUKa fyKa.
JTabopaTopHble N NpaKTUYecKme
paboThbl:

NabopatopHast paboTa Ne 3.
«HabntogeHne MnTo3a B KeTkax
KOHYMKa KOpeLUKa /lyKa Ha roToBbIX
MUKpOnpenapaTax»

®opMbl pa3MHOXEHWSA OpraHU3MOB:
6ecrosioe v MooBoe.

Buapbl 6ecronioro pasmHoXeHus:
[eNleHne HaflBoe U MOoYKoBaHWe OfHO-

M MHOTOK/TETOYHBIX, CNOPO06pa3oBaHue,
BereTaTMBHOE Pa3MHOXEHME.
IcKycCTBEHHOe KNoHMpOoBaHme
OpraHun3moB, ero 3HayeHue

ANSiceNneKLn.
[MonoBoe pasMHOXEHUE, ero oTNUMS

oT 6ecnosnoro.
JeMoHCcTpaunn:

N PUCYHKaX CTagnn MATO3a.
PackpbiBaTb OM0NOrNYECKUIA CMbICST
MNTO3a

PackpblBaTb COAepXkaHue TepMUHOB
M NOHATWIA: Pa3MHOXEHWE, KIOH,
MosI0Bble KNETKM (rameTbl),
ANLEKNETKa, CNepMaTo3oma, 3UroTa,
LeneHvie HaflBOe, MOYKoBaHue,
cnopynaums, gparmeHTauus,
BeretaTvBHOe pasmMHOXeHwe,
CeMeHHOe pa3MHOXeHMe, OrblNeHue,
[BOWHOE ONJI0J0TBOPEHME, NOMOBbIE
Xenesbl, CeMEHHUKM, ANYHUKMN,
OMn/040TBOpeHne (Hapy>KHOe,
BHYTpPEHHee).
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53 Meiio3

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Tabnmupbl 1 cxembl: «Popmbl
Pa3MHOXEHWSA OpraHn3mMoB», «[1BONHOe
OMN0A0TBOPEHME YLBETKOBbIX
pacTeHui», «[leneHme KNeTku
bakTepun», «BeretatnBHoe
Pa3MHOXeHWe pacTeHunin», «CTpoeHue
MO/I0BbIX KNETOK»

Meito3. Ctagmm meinosa. INpoueccsl,
npoucxogsime Ha cTagusx Merosa.
MoBeaeHMe XPOMOCOM B Meii03e.
KpoccrHrosep. BMonornyeckuii cmbicn
N 3HaYeHue Meino3a.

JeMoHCcTpaunn:

Tabnmupbl 1 cXeMbl: «[eNeHNEKNETKN»,
«Mel1o3».

O6opyposaHuve: mogens OHK;
MarHuMTHast Mofe b-annamKaums
«[leneHne KneTkm»

XapaKTepn3oBaTb 0COGEHHOCTU

N 3HaYeHne 6ecrosioro 1 rnosioBoro
CNocob0oB Pa3MHOXEHWS.

Bblaensite BUAbl 6ecronoro
Pa3MHOXKEHWSI; BbISIBNISTb B3aMMOCBSI3M
mexay hopmamm 1 crnocobamm
Pa3MHOXEHMS, N UX BUONOTMYECKNM
3HAYEHNEM.

Bnagetb nprémMammn BeretaTMBHOIo
Pa3MHOXEHNS KYNbTYPHbIX PaCcTeHWUI
(Ha npymepe KOMHATHbIX).
XapaKTepn3oBaTb MOJOBbIE KMETKM:
ANLEKNETKN, CNepmMaTo3ounfpl;
BbISBNSATb OCOBEHHOCTH

NXCTPOEHNS

PackpblBaTb COAepPXaHe TEPMUHOB U
MOHATWIA: MeNo3, KOHboraums
XPOMOCOM, MepeKpéacT (KPOCCUHIOBEP)
XPOMOCOM, ramMerh!.

XapaKTepn3oBaTb Meli03 Kak crocob
KNIETOYHOrO [IeNIeHNs; ONUCbIBaTb Meo3
Mo CTaausM; CpaBHMBaTb CTaAuy Meino3a
N MUTO3A.

Pa3nnyatb Ha pUCYHKax CTaauu Meino3sa;
pacKpbIBaTb 6MONOrMYecKoe 3HauYeHue
Melio3a
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5.4 Oob6pa3oBaHue n
pasBUTUE MOMOBbIX
KNETOK.
OnnofgoTBopeHue

5.5 WHausuayanbHoe
pasBuTne
opraHu3moB

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

["ameTOreHes - npowecc obpasoBaHus
MOMOBbIX KNETOK YXXMBOTHbIX.

[MonoBble Xenesbl: CEMEHHUKN U
AnyHnKKN. Obpas3oBaHMe 1 pasBUTHE
MOJSIOBLIXK/IETOK - rameT (Cnepmaro3ouns,
ANLEKNETKA) - CNepMaToreHes u
ooreHe3. OCO6eHHOCTM CTPOEHUA
ANLEKNETOK U CriepMaTo30MAao0B.
OnnopoTeopeHue. MapTeHoreHes.
JeMoHCTpaunn:

Tabnmup! 1 cxeMbl: «psMoen Henpsamoe
pasBuTne», «I ameToreHes

Y M/IEKOMUTAROLLMX U YEe/IOBEKAY.
O6opyaoBaHue: Mofe/b MeTadasHoM
XPOMOCOMbI, MUKPOCKOTT,
MUKponpenapaTbl «CnepmaTo3ounabl
M/IEKOMNUTAIOLLLEr 0%, «ANLIEKNETKA
MIEKOMUTAIOLLLEr 0.

JTabopaTopHble N NpaKTUYecKme
paboThl:

JTabopatopHas paboTa Ne 4. «/13y4yeHne
CTPOEHUA MOJIOBbIX KMETOK Ha roTOBbIX
MUKpOrpernaparax»

NHanBmAayansHoe pa3sutme (OHTOreHes).
AMO6pMOHanbHOE pa3BuTUe
(ambpuoreHes). 3Tanbl SMOPUOHAILHOTO
Pa3BUTUA Y MO3BOHOYHbIX XXMBOTHbIX:

PacKpbIBaTb COAepKaHNe TEPMUHOB W
MOHATUI: raMeToreHe3, CriepMaToreHes,
0OreHes, CNepMaTo3omn/], akpocoma,
ALEKNETKA, NMONSPHbIE TeMbLIA.
XapakTepn3oBaTh 0COGEHHOCTU
raMmeToreHesa y XMBOTHbIX U ero CTaguu;
MO/I0Bble K/IETKU XXMBOTHBIX U OMUCHIBATbL
MPOLIECC WX Pa3BUTH.

CpaBHVBaTb CMEPMAaTOreHes 1 00reHes.
OnuckiBaTb OMN0J0TBOPEHNE,
6110/I0rMYECKOE 3HaUEHME
OM/I0A0TBOPEHMS

PackpbiBaTb COAepXKaHue TeEPMUHOB
W MOHATWUIA: OHTOreHe3, IMOPUOTeHe3,
31UroTa, apobneHve, Gnactomepsl,
mMopyna, 6nacTtyna, 6nacTouens,



TOro yacos no teme

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Apo6neHve, racTpynaums, opraHoreHes.
[MocTamMbpuoHabHOe pasBuTre. TuMbl
MOCTIMOPUOHA/ILHOTO PasBUTUSA:
npsMoe, He npaMoe (INYNHOYHOE).
BrivsHve cpefpbl Ha pasBuTue
OpraHn3MoB; (PakTopbl, CMOCOBOHbIE
BbI3bIBaTb BPOXXJEHHbIE YPOACTBA.

PoCT 1 pa3suTre pacTeHnin. OHTOreHes
LIBETKOBOIO pacTeHMs: CTPOEHME CEMEHM,
cTagnn pasBuTUS.

JeMoHCcTpaunn:

Tabnmupb! 1 cxembl: «OCHOBHbIE CTaguu
OHTOreHe3a», «lpsamoe 1 Henpsamoe
pa3BuTMe», «[JBONHOe ONIoL0TBOPEHME
YLUBETKOBbIX PacTEHNIA»

ractpyna, Heipyna, opraHoreHes;
3apo/blLLEBbIE IMCTKN: IKTOAEPMA,
Me30fepma, SHTOAEPMa;
MOCTAMOPUOHANIbHOE pa3BUTHE: MPSAMOe
N HENnpsiMoe (IMYNHOYHOE); MEeTaMopP03,
Meracropa, M1KpPOCMopa, MNblbLeBoe
3epHO, CMEPMUK, 3apO/bILLEBbLIA MELLIOK,
[BOINHOE OM0A0TBOPEHME.

OnpefensTb aTanbl 3MOPUOHA/ILHOIO
Pas3BUTUS XOPAOBbIX Ha CXeMax U
npenaparax v onmcbIBaTb MPOLLECCHI,
MPOVCXOASALLME HA KaXLOM 3JTarie.
CpaBHUBaTb Nepuobl OHTOreHesa;
npsamoe 1 HenpsaMoe (INYNHOYHOE)
MOCTIMOPMOHA/IbHOE Pa3BUTKE,
3apoAbILLKM YenoBeKa 1 Apyrux
XOPAO0BbIX.

OOGBACHATL 61OMOTMYECKOE 3HAYEHME
pasBUTUA C MeTaMopgo3oMm,;
oTpuLaTeNbHOe BIMSHNE anKorons,
HUKOTUHA W JPYTUX TepaToreHHbIX
(paKTOpOB Ha pa3BuTME 3apojplLLia
yesioBeka.

OnucbIBaTh NPOLLECC ABOVHOMO
OM/I0A0TBOPEHWS Y LIBETKOBbIX
pacTeHuni



depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Tema 6. HacneacTBeHHOCTb M U3BMEHUMBOCTbL OPraHnM3MoB

6.1 [eHeTMKa - Hayka
0 HacneCTBEHHOCTU
N N3MEHUMNBOCTU

6.2 3akoHOMepHOCTU
HacnefoBaHNA
MPW13HAKOB.
MoHornépuaHoe
CKpeLymBaHue

1

[MpeameT 1 3aa4m reHeTUKN.

Posb uuTonorum n amépronorum

B CTaHOB/IEHUN reHeTUKW. Bknag
POCCMINCKNX N 3apYDOEXHbIX YYEHbIX B
pa3BuUTHE reHeTUKN. MeToAbl FreHEeTUKN
(rnépnaonormyeckui,
LIMTOreHETUYECKIMIA, MOJIEKYNIAPHO-
reHeTUYECKUIA).

OCHOBHbIE FeHeTUYEeCKMe MOHATUS.
["eHeTMYecKas CMMBO/INKA,
MCMosib3yemast B CXemMax CKpeLmBaHuii.
JeMoHCTpaunn:

MopTpeTsl: [. MeHgenb, T. MopraH,
H. V. Basunnos, C. C. YeTBepunKOB,

H. B. TuMoteeB-PeCoBCKUIA.
O6opyfoBaHVe: MOAe/b- anmnavKaums
«MOHOrMopnaHOE CKpeLmBaHme»,
repb6apuin «"opox NOCEBHOMN»
3aKOHOMEepHOCTM Hac/ie0BaHUS
MPU3HAKOB, YCTAHOB/IEHHbIE

. MeHgenem. MoHornépuaHoe
CKpelLmBaH/e. 3akoHeLMHO0bpa3us
rmépuaoB NepBoro nokosieHus. Mpasuno
LOMUHMPOBAHUA. 3aKOH pacLLenieHuns
Npu3HaKkoB. 'MNoTe3a YNCTOThbI ramer.
[MonHOen HenosiHOe AOMWHUPOBAHME.

PackpbIBaTh cofepyXaHue TEPMUHOB 1
MOHATWUIA: TeH, FEHOM, reHOTUIM, (PeHoTUM,
XPOMOCOMbI, ansesibHble reHbl (annenm),
roMo3uroTa, reTeposmrora,
NOMWHAHTHBbIN NPU3HaK (rex),
PeLecCuBHbIV MPU3HaK (reH), yncras
NNHWA, TMOPUA.

[MepeuncnaTb 1 XxapakTepu3oBaTb
METO/bl FEHETUKWN: TMOPUA0NOrNYECKNIA,
LIMTOreHEeTUYECKWNIA, MOJIEKY/IAPHO-
reHeTUYECKWNIA; JOMUHAHTHbIE U
peLeccrBHbIE NPU3HAKK PacTEHUIA U
YXMBOTHBbIX.

[Mo/1b30BaTLCA rEHETUYECKON
TEPMUHOMOIMEN U CUMBOJIMKOM

A1 3aNnCK TeHOTUMUYECKNX CXEM
CKpeLyBaHus

PackpbiBaTb cofepXaHve TepMUHOB

N NOHATUIA: MOHOTMGpUAHOE
CKpeLLUmBaHue, peHoTUNNnYecKne
rpynnbl, TMOPULOIOTMYECKNIA METOS,
4ynCTble MHUW, JOMUHMPOBAHWNE reHOB
(nonHoe, HEenosHoe), pacLenseHme

B MOTOMCTBE.

OnwcbiBaTb METOAMKY NPOBeAeHNA



6.3 [OurnbpuaHoe
CKpeLLmBaHue.
3aKOH He3aBMCUMOro
Hac/ieoBaHnA
MPU3HaKOB

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

MopTpeTbl: . MeHaen..

Tabnmupl 1 cxembl: «MoHOrM6pMAHOE
CKpeLLyBaHue 1 ero LMToreHeTn4YecKas
OCHOBa», «3aKOH pacLlensieHns 1 ero
LUMTOreHeTn4YecKasd OCHOBa», «3aKOH
YUCTOTbI FameT».

Ob6opypaoBaHue:

mMogenu-annamkaumm «MoHornébpuaHoe
CKpeLmBaHue», «HenonHoe
AOMUHMPOBaHMe», repbapuii «Fopox
MOCEBHOW»

AnrnbpugHoe ckpeLumBaHme. 3akoH
He3aBW1CKMOro Hac/ie4oBaHns
Mpu3HaKoB. LinToreHeTnyeckme OCHOBbI
ANTMOPUAHOTO CKpeLyBaHus.
AHanunsnpyroLlee CKpeLymBaHue.
icnonb3oBaHWe aHa/IM3MPYHOLLEro
CKpeLnBaHna 415 onpeaenieHns
reHoTuna ocoow.

JeMoHCcTpaunn:

MopTpeTbl: [. MeHaenb.

Tabnmupl 1 cxembl: «AnrnépuaHoe
cKpeLyBaHue», «LlnTonornyeckue
OCHOBbI ANTUOPULHOTO CKPeLLMBaHUA.,
O6opyznosaHve: Mofesb- anmnanKaums
«AnrnépungHoe cKpemBaHme»

. MeHaenemMonbITOB NO N3YyYeHUHo
Hacnef0BaHNA OAHOI Mapbl NMPU3HAKOB
y ropoxa noceBHOrO.

PacKkpbiBaTb cofepXXaHue 3aKOHOB
efiMHoobpa3na rmépraos Nepeoro
MOKO/NIEHNA U 3aKOHa pacLuensieHns.
OOGBACHATL rUMOTE3Y YACTOThI ramer.
3anucbiBaTb CXeMbl MOHOTMOPUAHOIO
CKpeLLMBaHNA, 0OBACHATb ero
LIUTONOrNYeCKNEe OCHOBLI W peLlaTb
reHeTU4YecKne 3agaun

Ha MOHOrMO6PUAHOE CKpeLLMBaHue
PacKkpbiBaTb coAepXaHne TEPMUHOB Y
MOHATUIA: AUTNBPUAHOE CKpeLymBaHme,
aHan3npytoLlee CKpeLLmBaHue.
OnwucbiBatb onbIThl . MeHpaens

Mo M3Y4YeHUI0 HacnefoBaHWA ABYX nap
MPU3HaKOB Y ropoxa NoceBHOro.
PacKpblBaTb cofepXKaHne 3akoHa
He3aBMCMMOro Hac/ef0BaHNA NMPU3HaKOB.
[MpYMeHATb MaTemMaTnYecKuin pacyeT
C NOMOLLbKO METOAA NEPEMHOXKEHNS
BEPOATHOCTEN 1 3anncb C NOMOLLBHO
(PeHOTMNUYECKNX pajnKaioB
pacLenieHns npu3Hakos Yy NOTOMKOB
Mo (heHOTUNY M reHoTuny.
3anucbiBaTb CXeMbl AUTMOPUAHOIO
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6.4 CuenneHHoe
HacnegoBaHue
MPU3HaKoB

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

CuenneHHoe Hac/efoBaHWe NPU3HaKOoB.
Pabota T. MopraHa no cuenieHHoMy
HacnefoBaHWIO reHoB. HapyLueHue
CLen/IeHnsa reHoB B pesynbTaTte
KPOCCMHIoBepa. XpoOMOCOMHasA Teopus
Hac/eACTBEHHOCTH.

["eHeTUYeckue KapThbl.
JemMoHCcTpaunn:

MopTpeTol: T. MopraH.

Tabnmupl 1 cxembl: «Meiio3»,
«["eHeTNYEeCKNe KapTbl pacTEHUIA,
YXMBOTHbIX N Ye/I0BEKa,
«B3anmopencTane anfefibHbIX reHoB».
O6opyaosaHuve: MuUKponpenapar
«[po3ocuna» (Hopma, MyTaumm opmsl
KPbIIbEB 1 OKPACKW Tena), MUKPOCKON,
MoZenb-annamkauus «lepekpect
XPOMOCOM>».

JTabopaTopHble N NpaKTUYecKme
paboThbl:

JTabopatopHas paboTa Ne 5. «3yyeHue
pe3yibTaToB MOHOMMOPUAHOIO

N AUrMepUAHOro CKpeLmBaHus

CKpeLLMBaHNs, 0O6BbACHATL ero
LIUTONOrMYECKNe OCHOBbI U peLLaThb
reHeTUYeCcKue 3afauv Ha gurnépugHoe
CKpeLLBaHue

PackpbiBaTb CofepXaHve TepMUHOB U
MOHATUIA: CLEMIEHHOEe Hac/efoBaHme
MPU3HAKOB, PEKOMOMHALNA TeHOB,
reHeTU4YecKne KapTbl XPOMOCOM,
MopraHuaa.

HasbiBaTb OCHOBHbIE MOJIOXKEHUA
XPOMOCOMHOM Teopun
HacneacTBeHHoCcTN T. MopraHa;
pacKpbIBaTb CofepXkaHve paboThbl

T. MopraHa no cuenneHHomy
HacnefoBaHWMIO reHOB U MPUYNHBI
HapyLUeHNA CLenneHna MeXxay reHamu.
3anucbiBaTh CXeMbl CKpeLLMBaHus

npu cLenIeHHOM Hacnef0BaHuu,
06BACHATL MPUYUHBI PeKOMOUHALMK
reHoB, onpeensaTb YAC/IOo rpynn
CLeNn/IeHns reHoB; peLlaTb reHeTUYecKue
3a/layn Ha cuensieHHoe HacneaoBaHue
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6.5 [eHeTuKa nona.
HacneposaHue
MPU3HAKOB,
CUEnIeHHbIX C NOJ/IOM

6.6 3MeHUYMBOCTb.
HeHacnefcTeeHHasn
N3MEHYMBOCTb

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Y Ap030(n bl Ha rOTOBbIX
MMUKpoOnpenapaTax»

'eHeTnKa nona. XpoOMOCOMHOe
onpeaeneHne nona. AyTocombl n
MOM0OBbIE XPOMOCOMbI. ["OMOrameTHble U
reTeporameTHble OpraHu3Mbl.
HacnepnoBaHWe Npu3HaKoB, CLENIEHHbIX
C MOJIOM.

JeMoHCcTpaunn:

MopTpeTbl: [. MeHaenb, T. MopraH,
H./. Basunos.

Tabnmupl 1 cxembl: «I eHeTMKa rnonax»,
«3aKOHOMEPHOCTW HacnefoBaHuA,
CLeNJIEHHOr 0 C NooM», «KapnoTunel
4e/ioBeEKa U YKMBOTHbBIX»

3mMeHuMBOCTb. Bubl N3MEHUMBOCTY:
HeHacneCTBEHHasA N HACNeLCTBEHHas.
Ponb cpefbl B HeHAC/eACTBEHHOM
M3MEHYMBOCTU. XapaKTepncTmka
MOAV(IMKALNOHHON N3MEHUYMBOCTW.
BapunaunoHHbIi psag 1 BapyauoHHas
KpuBas. Hopma peakuumu npusHaka.
KonmyecTBEHHbIE N KaYeCTBEHHbIE
MPU3HAKN 1N NX HOPMa PeakLun.
CsoiicTBaMOANPUKALMOHHOA
M3MEHYMBOCTW.

PackpbiBaTb COAepXKaHue TEPMUHOB U
MOHATUIA: XPOMOCOMHbI1 Habop,
ayTOCOMblI, M0JI0Bble XPOMOCOMBb,
rOMOrameTHbIV NOJ, reTeporamMmeTHbIi
Mo, CLensieHHoe C MoJIOM HacnefoBaHuve
MPU3HAKOB.

OOGBACHATL LUTONOIMYECK e OCHOBBI
XPOMOCOMHOI0 MexaHu3Ma onpeenieHns
nosia y pasIM4HbIX OpraH13mosB.
CpaBHUBaTb 3aKOHOMEPHOCTU
HacneA0BaHUA MPU3HAKOB, CLIEMIEHHbIX
M He CLEM/EHHbIX cronom. Pelwiatb
reHeTMyeckume 3afayv Ha HacnefoBaHue
CLIEMeHHbIX C No/IOM NpPr3HaKOB
PackpbiBaTb COfepXKaHne TEPMUHOB Y
MOHATUIA: N3MEHYMBOCTD,
HacneACTBEHHAsA N3MEHYMBOCTD,
HeHacneiCTBEHHas N3MeHUYNBOCTD,
MOAMMDMKALNOHHAA N3MEHYMBOCTD,
BapUaLMOHHbIA PAf, BapuaHTa,
BapuaLMoHHas Kpmeasi, Npu3HaKk,

HOpMa peakuumn, KONMMYeCTBEHHbIE 1
KaueCTBEHHbIE MPU3HAKMN.
KnaccugpunuymnposaTb BUAbI
N3MEHUMNBOCTU U BbISBNATb KX
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6.7 HacneacTeeHHas
N3MEHYMBOCTb

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

Tabnmup! 1 cxembl: «Bugpl
M3MEHUMBOCTU», «MoanhmKaLoHHas
N3MEHUYNBOCTb.

JTabopaTopHble N NpaKTUYeCcKme
paboThl:

NabopatopHas pab6oTta Ne 6. «3yueHne
MOAM(MKALMOHHOW M3MEHUMBOCTH,
MOCTPOEHWE BapuaLuMOHHOIo paja un
BapMaLMOHHON KPUBOI»
HacnefcTBeHHas, UM reHoTUNn4YecKas
M3MeHYMBOCTb. KOMGUHATUBHasA
M3MEHYMBOCTb. Meio3 1 NonoBou
MPoLEecc - 0CHOBa KOMOWHATMBHOW
N3MeHUYMBOCTU. MyTauMOHHas
M3MEHYMBOCTb.

Knaccumkayms MyTaumia: reHHble,
XPOMOCOMHbIE, TeHOMHbIE.

YacToTa 1 npuynHbl MyTaLuii.
MyTareHHble (akTopbl.

3aKOH roMO/IOrMyecKunx psaoB

B HacNeACTBEHHOW N3MEHYMBOCTU

H. V. Basunosa. BHesazepHan
HacneACTBEHHOCTb M N3MEHUYMBOCTb.
JeMoHCTpaunn:

MopTpeTsl: . ge ®pus, H. . Basnnos.

TabnmUbl 1 cXeMbl: «MyTaLMOoHHas

6ronornyeckne 0Cob6eHHOCTH.
MepeuncnaTb CBONCTBA
MOANMDMKALMOHHOW N3MEHUYNBOCTU U
0OBSACHATL €€ 3HaYeHVe 15 OpraHn3MoB.
Pa3nnyatb KONNYECTBEHHbIE U
KaYeCTBEHHbIE NPU3HAaKKN; CTPOUTb
BapPUALIMOHHbINA psf, BapUaLMOHHYO
KPMBYHO, BbIMUCNATb CPeAHee 3HaueHue
npu3Haka

PackpbiBaTb cofepkaHne TEPMUHOB U
MOHATWI: HacneACTBEHHas
N3MEHUMBOCTb, KOMOMHATMBHasA
N3MEeHUNBOCTb, MyTaLNOHHasA
N3MEHYMBOCTb, MYTaHT, MyTaUWN:
reHHble, XPOMOCOMHbIE, FeHOMHbIE;
NonMNIONANS, aHeynaouamsa, MyTareHsol.
XapakTepn3oBaTb HaCNeACTBEHHYHO
N3MEHUMBOCTb; (DOPMY/INPOBATbL 3aKOH
rOMOJIOrMYeCKMX psaaoB

B HacneACTBEHHOW M3MEHUYMBOCTM

H. . BaBnnoBa 1 00bSACHATL €ro
3HayeHuneaNs 61oNornn 1 Cenekuun.
Knaccnuumpoatb MyTaunn: reHHble,
XPOMOCOMHbIE, FTeHOMHbIe U NPUBOAUTL
NpUMepPbI MyTaLMWiA.

OO6BACHATL NPUUMHBLI BO3HUKHOBEHWS
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6.8 [eHeTMKa yenoBeka

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

N3MEHYMBOCTb.
Ob6opyaoBaHMe: MUKPOCKOT,
MUKponpenapaTt «/po3othunna» (Hopma,
MyTaumn hopMbl KPbIbEB 1 OKpacka
Tena); KOMHaTHble pacTeHWs C NecTpoi
OKpacKOW NNCTbEB.

JTabopaTopHbIE U NPaKTUNYECKUNE
paboThl:

NabopatopHasi paboTa Ne 7. «AHanm3
MyTaLnin y Ap030n bl HA FOTOBbIX
MUKponpenaparax»

["eHeTMKa YenoBeka. Kaprotun
YenoBeKa.

OCHOBHble METOAbI FEHETUKIM YeNOBeKa:
reHeasiorMyecknia, 61IM3HeL0BBIN,
LIUTOrEHETUYECKMIA, BUOXUMNYECKUNA,
MOJIEKYNAPHO-TEHETUYECKUIA.
CoBpeMeHHOe onpefeneHne reHoTmna:
MO/IHOreHOMHOE CEKBEHMPOBaHMe,
reHOTUMMPOBaHNE, B TOM YKC/e

¢ nomouubto INLP-aHanu3a.
HacneactBeHHble 3a60/1eBaHUA
YenoBeKa: reHHble 6051e3HM, 60/1e3HM

C HacneACTBEHHOM
npeapacronoXeHHOCTbI, XPOMOCOMHbIE
6one3Hn. ComaTuyeckue u
reHepaTVBHbIE MyTaLMW.

MyTaLmii, ponb PaKkTopoB-MyTareHoB.
CpaBHMBaTb BUAblI MyTalMWii; BbIABIATH
MNPUYMHbI HacNeCTBEHHOM
MN3MEHYMBOCTM, UCTOYHMKM MyTareHoB
B OKpY»KatoLlein cpefie (KOCBEHHO).
XapaKTepun3oBaTb BHeAAEPHYH
HacneACTBEHHOCTb N M3MEHUYMBOCTb

PacKpbIBaTb COAEPXaHVe TEPMUHOB U
MOHSATWIA: KapunoTMN Ye/ioBeKa,
LIMTOrEHETMYECKMIA METO,
reHeaslorMyecKnii MeTof, POLOC/IOBHbIE,
6113HEL0BbIA METOA, Hac/eACTBEHHbIE
60/1e3HU: (MOHOrEHHbIE,

C HacneACTBEHHOM
MpeapacrnonoXeHHOCTLHO,
XPOMOCOMHbIE), MeANKO-TeHETNYECKOe
KOHCY/NIbTUPOBaHME.

MepeuncnsaTb 0COBEHHOCTU U3YYEHNS
FeHETVKM YenoBeKa; NpuBoAnTb
NpUMepbl HaceACTBEHHbIX 601e3HEN
4e/I0BEKA, XapaKTepu3oBaTb METOAbI UX
NPOhUIaKTUKK; 060CHOBLIBATb 3HAYEHME
MeANKO-TeHETUYECKOrO

50



TOro yacos no teme

8

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

CTB0OM0BLIE KNETKW. MpuHLMNBI
3[0pOBOro 06pasa XM3HKW, AUarHOCTUKMN,
NPOPUIAKTUKN U IEYEHWNA TeHETUYECKNX
6onesHel. MeMKO-reHeTUYecKoe
KOHCY/bTUPOBaHWe. 3HayeHue
MeANLMHCKOWN TeHETUKN

B NpefoTBpaLLeHNN N NeYeHnn
reHeTMYeCcKnX 3ab0/1eBaHNI Ye/loBeKa.
JeMoHCTpaunn:

Tabnmupl 1 cxembl: «HacnegosaHve
pesyc-hakTopa», «"eHeTunKa rpynn
KPOBW».

JTabopaTopHble N NpaKTUYecKme
paboThl:

MpakTnyeckas paborta Ne 2.
«CocCTaB/IeHMe N aHa/In3 POLOC/I0BHbIX
YenoBeEKa»

Tema 7. CGI'IGKLI,I/IFI opraHn3mMmoB, OCHOBbI OnoTEXHONOrNN

7.1 Cenekums Kak Hayka
n npovecc

1

Cenekumsa Kak Hayka 1 npoLecc.
3apoXKaeHne cenexkumm 1 JOMeCTUKALMS.
YueHne H. . BaBnioBa 0 LeHTpax
MHOroo6pasmsi 1 NPOUCXOXAeHNS
KYNbTYPHbIX PaCTEHWIA.

LIeHTpbI NPOUCX0XAEHNS AOMALLIHNX
YXVUBOTHbIX.

Copt, nopofa, LTaMMm.

KOHCY/IbTUPOBaHMS.
BbISIBNATL U CpaBHMBATL MEX/Y CO60M
NOMWHAHTHbIE N PELLECCUBHbIE MPU3HAKN
yenoBeka.

CoCTaBnsiTb 1 aHaNM3MPOBaAThb
POLOC/IOBHbIE YeslOBEKA

PackpblBaTb COAepXkaHne TepMUHOB
N MOHATUIA: CeNnekuus, copT, Nopoaa,
LUTaMM, AOMEeCTUKauUus, 1Unm
OfOMaLLIHMBaHWe, LeHTPbI
MHOroo6pasus 1 NPOUCXOXAEHNS
KYNbTYPHbIX PacTeHWi v
YXMBOTHBIX, rmopuamsauus,
MCKYCCTBEHHbIN 0TOOP.
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7.2 MeToabl 1
LOCTUXKEHWUSA
CeNleKuMn pacTeHui
N YKNBOTHbIX

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHCcTpaunn:

MopTpeTsl: H. . Basnnos.
Tabnmupb! 1 cxembl: KapTa «LleHTpbI
MHOroo6pasus 1 NPOUCX0oXAeHNA
KYNbTYPHbIXPaCTeHW», «lopoabl
LLOMALLHNX XXMBOTHbIX», «CopTa
KYNbTYPHbIX PacTeHUn.
Ob6opynoBaHMe: Myns>Ku NaoLos v
KOPHeno4oB ANKNX hopm u
KYNbTYPHbIX COPTOB PacTeHUI;
repbapuin «CenibCKOX03ANCTBEHHbIE
pacTeHus»

CoBpeMeHHble METOAbI CeNeKLmnNn.
MaccoBblIii U HAMBUAYaATbHbIA 0TOOPbI
B CEeNIEKUMMPACTEHNIA N YKMBOTHBIX.
OLeHKa 3KCTepbepa.
B/IM3KOPOACTBEHHOE CKpeLLyBaHUe -
NHOPUANHT. YuncTaa nnHus.
CKpeLymBaHue YUCTbIX IMHWIA.
["eTepo3uc, Unmn rmbpuaHas cuna.
HepopacTteeHHOe CKpeLlnBaHue -
ayTopuanHr. OTaanéHHas
rmopuamnsaumna n eéycrexu.
ICKYCCTBEHHbI MyTareHe3 v rnosyyeHue
MO/IMNIONA0B. JOCTUXKEHUA CeNneKumm

Ha3sblBaTb 1 CpaBHMBATb OCHOBHbIE
aTanbl pasBuUTUA CeNleKLMM.

N3naratb yyeHvne H. V. BaBunosa

0 LeHTpax NMPOUCXOXAEHNSA KY/bTYPHbIX
PacTeHWNiA; pa3nnyaTb LIEHTPbI Ha KapTe
MUpa, CBA3bIBATbL X MECTOMOIOXKEHME

C oyaramy BO3HWKHOBEHUSAPEBHENLLINX
LMBUIN3ALNN.

CpaBHUBaTb COpTa KY/IbTYPHbIX
pacTeHWin, MopoAbl AOMALLHMX
YXMBOTHBIX U UX AUKUXTMPEAKOB.
OueHunBaTb ponb Cenexkunm

B 06ecrneyveHnn nNpoaoBosIbCTBEHHOA
6e30MacHOCTU Ye/ioBeYvecTsa
PackpblBaTb CoAepXxaHue TEPMUHOB U
MOHATUI: NCKYCCTBEHHbIN 0TOOP,
MacCoBbIi 0T60P, MHANBUAYA/bHbIN
0TOO0p, 3KCTEpbep, 6/IM3KOPOACTBEHHOE
CKpeLLBaHue, YnCTas IMHNA, reTeposuc,
HEPOACTBEHHOE CKpELLMBaHWE,
MCKYCCTBEHHbIN MyTareHes,
nonunnongbl. CpaBHMBaTL POPMbI
MCKYCCTBEHHOro 0T60pa (MaccoBoro u
VHAMBUAYAIbHOT0), BUAbI
rmépungmsaunm (61M3KOPOACTBEHHOM U
OTAa/IeHHO), CNOCco6bI MNONyYeHUs
MoIMNI0NA0B.

52



7.3 bBuoTtexHonormsa
KaK oTpac/b
Nnpon3BOACTBA

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

PACTEHWNIA, YXMBOTHbIX U
MUKPOOPraH13MOoB.

JeMoHCcTpaunn:

MopTpeTbl: . B. MuuypuH,

I". 4. KapneyeHko, M. &. /BaHOB.
Tabnmupl 1 cxembl: «OTaaneHHas
rmopuansauus», «PaboTbl akagemMmKa
M. ®. ViBaHOBa», «[lonnnaonans».
O6opyfoBaHWe: My/sHKU MI0L0B U
KOPHenao0408 ANKMX hopm U
KY/IbTYPHbIX COPTOB PacTeHUIA.
JTabopaTopHble N NpaKTUYecKme
paboThbl:

JKcKypceusa «OCHOBHbIE METObI U
AOCTUDKEHWNA CeNneKuun pacTeHnin v
YXUBOTHbIX (Ha CeNIeKLMOHHYHO CTaHUMIO,
naemMeHHyH depmy,
COPTOUCMbITATE/bHbINA YYaCTOK

W TENSIMYHOE XO39MCTBO)
BrotexHonorns Kak oTpacsb
Npou3BoACTBa. [eHHas UHXKeHepus.
ATanbl co3aaHnsa pekoMouHaHTHON OHK
N TPaHCreHHbIX opraHn3mMoB. KnetoyHas
NHXeHepus. KNeTouHble KynbTypbl.
MUKpPOKNOHa/IbHOEPa3MHOXKEHME
pacTeHu. KnoHuposaHue
BbICOKOMPOAYKTUBHbIX

MpuBOANTL NPUMEPbI JOCTUXKEHNIA
CENEeKLMN PaCTEHNIA N XKNBOTHbIX

PackpbiBaTb cofep)aHue TEPMUHOB U
MOHATUIA: GUOTEXHO/OTUSA, KNEeTOYHas
NHXXEHEpWA, reHHas MHXXeHepus,
KNIOHMPOBaHWe, TpaHCreHHble
opraHusmbl, MO (reHeTu4eckm
MOAN(ULMPOBaHHbIE OpraHu3Mbl).
XapakTepn3oBatb GMOTEXHOIOTMIO Kak
0Tpac/ib NPON3BOACTBA, OCHOBHbIE
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Toro yacoB no teme
Pe3epBHOE Bpems

OBLWIEE KOJTMYECTBO
YACOB IO NPOIrrPAMME

34

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Ce/Ib,CKOXO03ANCTBEHHbIX OpraHnM3mos.

JKOMOrMYeckne n aTU4ecKme I'IpO6fI€MbI.

[TMO - reHeTn4yecku
MOAN(ULMPOBaHHbIE OpraHn3Mbl.
JeMoHCTpaunn:

Tabnmup! 1 cxembl: «OOBEKTI
ONOTEXHONOTNN», «KNeToUHble
KYNbTYpPbl U KNOHUPOBaHME,
«KOHCTpynpoBaHMe N NepeHoC reHoB,
XPOMOCOM»

AOCTVXKEHNA 61OoTEXHONOrNN B 06/1aCTH

NMPOMbILLUNEHHOCTN, CENbCKOIo X034CTBa

N MeAULMHBI.
MepeuncnsTb U XapakTepusoBaTb
OCHOBHbIEMETOAbI N AOCTUXEHUA
OMOVHXKEHEPUN.

O6cyxaaTb 3KO0rMYecKne u
3TWUYECKME acMeKTbl HEKOTOPbIX
nccnefoBaHNin B 0651acTu
BroTexHoONornm (KNOHMpPOBaHWS,
MCKYCCTBEHHOr O OM/I040TBOPEHUS,
Hanpas/IEHHOIO M3MEHEHWS reHoMa 1
CO3aHNS TPAHCTEeHHbIX OPraH1U3MOB)
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11 KJTACC

HanmeHoBaHMe
No KonnyecTtso

pasfaenoB U Tem
n/n yacos
y4ebHOro npegmeTa

Tema 1. OBOMOUMOHHAA 6uonorus

11 SBonouna n metopsbl 1
€& n3y4yeHus

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

MporpaMmMHoe coaepXKaHue

[MpeanocbiNKM BO3HUKHOBEHUS
3BO/IFOLMOHHOM Teopun. SBOJHOLMOHHAA
Teopus 1 eé MecTo B G1onoruu.
BvsHve 3BONOLMOHHO Teopun

Ha pasBuUTUe B1OMOTMN N APYTUXHAYK.
CBnaeTensCTBa 3BOMHOLMN.
[TaneoHTONOr NYECKUE:
nocnefoBaTelbHOCTL NMOAB/EHUA BUAOB
B Ma/IeOHTO/IOMMYECKOW NIETOMUCH,
nepexofHble hopMmbl.
Buoreorpagmyeckne: CX04CTBO U
pasnnyve dayH UgIop MaTepukos u
OCTPOBOB. OMOPUNOSIOTMYECKMNE: CXOACTBA
W pa3inyms aMOPMOHOB PasHbIX BULOB
MO3BOHOYHbIX.
CpaBHUTe/IbHO-aHaTOMUYEeCKMe:
rOMOJIOrNYHbIE, aHAIOMNYHbIE,
PYAVMEHTapHbIe opraHbl, ataBu3Mbl.
MonekynsapHoO-6MOXMMUYECKME:
CXOZCTBO MeXaH13MOB
HacneCTBEHHOCTU N OCHOBHbIX

OCHOBHble BMAbl AeATENbHOCTM
0byyaroLmMXCs

PacKpblBaTb COflePXKaHNe TEPMUHOB U
MOHATWIA: 3BONOLMSA, NEPEXOHbIE
(hopMbl, OMNOreHeTUYeCKNe psabl,
BU/bl-3HAEMUKN, BULbI-PENNKTbI,
3aKOH 3apo/blLLIeBOro CXoACTBa,
OUOreHETUYECKMIA 3aKOH,
FOMOJIOrMYHbIE U aHAIONNYHbIE
opraHbl, pyAnMeHTapHble OpraHbl,
aTaBu3Mbl.

[MepeyncnaTb OCHOBHbIE 3Tarlbl Pa3BUTUA
3BO/IFOLMOHHON Teopuw.
XapaKTepun3oBaTb CBMAETENbCTBA
3BO/KOLMN: NANIEOHTONOMNYECKME,
ouoreorpaguyeckue,
3aMOPUONOrnYecKne, CpaBHUTENbHO-
aHaTOMWUYEeCKMe, MONEKYNAPHO-
BUoOXMMNYECKME.

MpnBOANTL NPUMEPbI MEPEXOAHbIX
(hopm OpraHu3moB, PUIOrEHETUYECKMX
PSA0B.

MpuBOANTL (hOPMY/IMPOBKN 3aKOHOB
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1.2 WcTopusa pa3sutug
npeAcTaBNeHNI
06 3Bosniounn

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

MeTab0/IMYECKNX NYTEN Y BCEX YKMBbIX
OpraHv3mos.

JemMoHcTpaunn:

MopTpeThl: K. JInHHeR, XK. b. Jlamapk,
Y. OapsuH, B. O. KoBanesckuii,

K. M. Bap, 3. 'ekkenb, ®. Mronnep.
Tabnmupl 1 cxembl: «Pa3sutune
OpraHn4eckoro Mupa Ha 3emne»,
penbeHble Tabnuubl «3apoabiLum
MO3BOHOYHbIX XXUBOTHbIX»,
«ApPXeonTepuKe».

O6opyaoBaHue: Groreorpaduyeckas
KapTa Mupa; Konnekuma «dopmbl
COXPaHHOCTU MCKOMAEMbIX XXUBOTHbIX U
pacTeHWin»; BNaXKHble npenaparbl
«Pa3BuUTME HaceKoMoro», «Pa3sutume
NATYLLKN»

3JBONIOLMOHHAs Teopua Y. JapsuHa.
[MpeanocbinkM BO3HNKHOBEHUSA
[lapsuHM3Ma. [BxKyLLMe CUMbl
3BO/OLUNN BUAOB NO [JapBUHY
(M36bITOUHOE Pa3MHOXEHME

NpW OrpaHMYeHHOCTU PecypcCos,
HeonpezenéHHasa N3MEHUNBOCTD,
6opbba 3a CyLLEeCTBOBaHWE,
eCTECTBEHHbI 0TOOP).

CuHTETUYeCKas Teopus 3BOOLNN

OMOreHeTNYeCcKoro u 3apodbILeBoro
cxoacTBa

PacKpblBaTb cofepXaHue TepMUHOB U
MOHATUIA: CUCTEMATMKA, €CTECTBEHHbIN
N UCKYCCTBEHHbI 0TOOP.
XapakTepn3oBaTb OCHOBHbIE
3BO/MOLUMOHHbBIE NAen, KOHUENUMK U
TEOPUW; CpaBHMBATL B3rnaabiHa BUA U
asontoumio K. JlnHHesd, XK.b. Jlamapka,
Y. [dapBuHa.

OueHunBaTb BKNag J/InHHesA B pa3BuUTue
CUCTEMATUKMN N OOBACHATL MPUHLMMBI
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13 Bwuga: kputepun v
CTPYKTYypa.
[Monynauma Kak Kak
3NeMeHTapHas
eanHMUA BMUaa

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

(CT3) 1 eé OCHOBHbIEMO/IOXEHWS.
JemMoHcTpaunn:

MopTpeThl: K. JInHHER, XK. B. Jlamapk,
Y. [apsuH.

Tabnmupl 1 cxembl: «lonynayums,
«KapTa-cxema mapLupyTa nyTeLlecTsus
Y. OapBuHa», «PopMbl 60pbLObI

3a CyLecTBOBaHME», «ECTECTBEHHbIi
0T60p», «MHOroobpasme copTos
pacTeHmnin», «MHOroobpasue nopos
YXMBOTHbIX»

Mukpoasontouns. MNonynauma Kak
eanHNLABMAa 1 3BONHOLUN.
JemMoHcTpaunn:

Tabnmupl 1 cxembl: «llonynayums,
«MyTaLMOoHHasa N3MEHYMBOCTb.
O6opyaoBaHMe: MUKPOCKON,
MUKponpenapat «po3oduna» (Hopma,
MyTaumn POPMbIKPbLINLEB U OKPACKM
Tena), Mogenb-annamkaumsa «epekpécrt
XPOMOCOM>.

OMHapPHON HOMEHK/IATYPbI.
XapaKTepun3oBaTb cofepxXaHue u
3HaYeHne 3BOJIOLMOHHOM KOHLEeNLmn
K. B. Jlamapka.

OueHnBaTbL €CTECTBEHHO-HAYUHbIe U
counanbHO-3KOHOMUYECKME
npeAnoCblIKM BO3HNKHOBEHNS
3BONOLUMOHHON Teopumn Y. [dapsuHa.

PacKpbIBaTb COAIEPXKaHWE 3BOMOLMOHHOM

TeopumY. JapBuHa; CpaBHMBATb
HeonpeaeNneHHYI 1 onpeaenéHHyo
M3MEHUMBOCTb, ECTECTBEHHbIV U
MCKYCCTBEHHbIN 0TOOpP, (hopMbl 60PLOBLI
3a CyLLLeCTBOBaHMe.

OnucbIBaTb MOMIOXKEHUS CUHTETUYECKOA
Teopun agonouun (CTI) U 0OBLACHATD
eé 3HayeHve ans6uonornm
PackpbiBaTb cofep)kaHve TEPMUHOB U
MOHATUIA: MUKPO3BOHOLNSA, BUL,
KpuTepun BUAa, apean, Nonynaums,
reHooHA, MyTauum, KoMorHaumm
reHOB.

XapaKTepu3oBaTb BU[ KaK OCHOBHYH
CUCTEMATMYECKYIO eUHNLY W
LIeNOCTHYO GUONOTNYECKYHD CUCTEMY.
Bblaenatb Kputepum Buga
(Mopdhonornyeckuia, hanonor MYeckui,

57



14 [Omxyuime cusbl
(anemeHTapHble
(haKTOpbI) 3BONHOLMUN

15 [ECTeCTBEHHbI 0TOOP
N ero (popmbl

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JTabopaTOpHble N NpaKTMYeCKMne
paboThl:

NabopatopHasa paboTa Ne 1. «CpaBHeHMe
BW0B MO MOPKO0rnyecKomy
KpUTEPUIO»

AwxyLume cunbl (pakTopbl) 3BoNHOLUN
BUAOB B npupoge. MyTaumoHHbI
npoLecc 1 KoMbrHaTUBHaS
N3MEHUYMBOCTb. [MoNyNALNOHHbIE BOSHbI
N Opeid reHos. M3onaums n Murpaums.
JemMoHcTpaunn:

TabnmLbl 1 CXeMbl: «BUXKYLLME CUMbI
3BO/MOLAN

EcTecTBeHHbI OTOOP - HaNpaBNAOLLMiA
(haKTop 3BO/HOLMMN.
dopMbl €CTECTBEHHOIO O0THOpA.

OUNOXMMUNYECKUIA, TEHETUYECKUA,
9KONOrMYECKNiA, reorpamyecknin) u
MPUMEHSATb KPUTEPUW NS ONMUCaHUA
KOHKPETHbIX BU/OB.

XapakKTepu3oBatb NONyIALUMI0 Kak
CTPYKTYPHYIOEAMHULLYY B/AA U
3BOMOLMN.

OnucbiBaTb NONY/SLUUIO NO OCHOBHbLIM
nokasartensM: cocTaB, CTPYKTypa
PackpblBaTb cogepykaHune TEPMUHOB U
MOHATNIA; KOMOVHATMBHAS
MN3MEHUYMBOCTb, MyTaLMK, MyTaLNOHHbIN
npouecc, NonynsLMOHHbIE BOJHBI,
Apend reHoB, M30NALNS, MUTPaLN.
XapaKTepu3oBaTtb 3/1leMeHTapHbIe
(haKTOpbI 3BOMOLMN: MY TaLMOHHbIN
npouecc, KOMOMHATBHAS
MN3MEHUYMBOCTb, NOMYNALMOHHbIE BOJHBI,
Apeid reHos, U30NALMS, MUrpaLms.
YcTaHaBnmBaTb NPUUYNUHHO-
CNeACTBEHHbIE CBA3N MeXay
MEXaH13MOM 1 pe3ynbTaToM AeCTBUS
ABWXYLLMX CUN (3NEMEHTApPHbIX
(haKTOpOB) 3BOMOLNN

PackpblBaTb CogepXXaHve TePMUHOB Y
MOHSATWIA: eCTECTBEHHLIN O0TOOP, 6opbba
3a CyLLeCTBOBaHMe.
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1.6 Pe3ynbTaThl
3BOOLNM:
NPUCNOco61eHHOCTb
OpraH13mMoB U
B1000pa3oBaHme

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHcTpaunn:
Tabnmupl 1 CxeMbl: «ECTECTBEHHbIN
0T60p», «bopbba 3a CyLeCTBOBaHME»

[Mprcnoco6/1eHHOCTb OPraHn3MoB
KaK pe3ynbTar 3sositouun. Npumepsl
NPUCNOCOBEHNIA Y OpraHNU3MOB.
Apomopo3bl 1 ngnoaganTaymu.
Buaun BnaoobpasosaHue.

Kputepum Bnga. OCHOBHble (hOpMbl
B1000OPa30BaHNA: reorpagmyeckoe,
3KONOrNYeCKOoe.

JemMoHcTpaunn:

Tabnmpbl U CXeMbI:
«[prcnocobieHHOCTb OPraHN3MOoB»,
«["eorpamyeckoe B1a006pa3oBaHme»,
«DKOM0rnyeckoe Br1g006pasoBaHme.
O6opynosaHue:

Konnekums «Mprumepbl 3aLLUTHBIX
MPUCMOCOB/IEHNIA Y YKMBOTHBIX,

OnucbiBaTb MeXaHU3M [eincTBuS
eCcTeCTBeHHOro oTbopa.
XapakTepu3oBatb )OPMbl ECTECTBEHHOIO
oTbopa (ABVXKYLUMIA, CTAOUNN3NPYIOLLINA,
AN3PYNTUBHbINA) U CPaBHMBATbL UX MEXAY
coboM.

XapaktepunsoBatb 60pb0y

3a CYLLEeCTBOBaHMeE N CpaBHUBATL eé
BUAbI (MeXBWAOBas, BHYTPMBNLOBAS,
6opbba ¢ HebaronpPUATHLIMMA
(hbaKTOpaMu BHELLIHER cpefbl)
PackpbiBaTb cofepXXaHve TEPMUHOB U
MOHATWIA: MPUCNOCOBIEHHOCTD,
MOKPOBUTE/IbCTBEHHAA U
npefocTeperaroLLas oKpacka,
MacKMpOBKa, B1A006pa3oBaHue.
OnucbIBaTb MeXaH13M BO3HUKHOBEHWS
NPUCNOCOB6IEHNIA Y OpraH3MOB.
BbISBNATL MO M3006PAKEHUAM, HA YKMBbIX
N (PUKCMPOBAHHBIX Npernaparax npuMepb!
NPUCNOCOB/IEHHOCTN PacTeHNIA ©
XXMBOTHbIX K YCNOBUAMCPEAbI

06UTaHNA, AOKa3bIBaTb OTHOCUTESIbHYHO
LleNnecoobpa3HOCTb MPUCTOCO6IEHNA.
XapaKTepn3oBaTtb CMoco6bl 1
MexaHM3Mbl BUA006pa3oBaHus;
OMUCbIBaTb U CPaBHUBATb OCHOBHbIE
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1.7 HanpasneHusa 1 nytu
MaKpOo3BONHOL MM

TOro yacos no teme

2

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

KONINEKLMA HACEKOMbIX C pas/InyHbIMU
TUNaMn OKpacku; Habop nioLoBu
CeMsH.

JTabopaTOopHble U NPaKTUYeCKne
paboThl:

NabopatopHasa pabota Ne 2. «OnucaHue
MPUCMOCO6/IEHHOCTY OpraHM3Ma 1 ee
OTHOCUTENbHOr0 XapakTepa»
Makpoasontoumsi.

dopMbl 3BOMIHOLNN: (PUNETUYECKaS,
ANBEpreHTHas, KOHBEPreHTHas,
napasinensHas. HeobpatMocTb
asonouun. MNponcxoxaeHue

OT Hecrewunann3npoBaHHbIX

NpeLKoB.

[MporpeccupytoLLas cnewyanmsaums.
AfanTnBHas pagmaums.
JemMoHcTpaunn:

MopTpeThl: A. H. CeBepLoB.
Tabnmupl 1 cXembl: «ApPoMopPdO3bI»,
«pgnoagantaummy», «O6Las
fiereHepauus».

O6opyzosaHue: Mmogenb «OCHOBHbIE
HanpaBNeHns 3BOMIOLUNY; 00bEMHAS
mogenb «CTpoeHne roNoBHONo0 Mo3ra
MO3BOHOYHbIX»

(hOPMbI IKONOFMYECKOTO U
reorpanueckoroBu006pa3oBaHus

PackpblBaTb CoAepXKaHe TEPMUHOB 1
MOHATWIA: MaKpO3BOMOLNSA, (IUIOrEHe3,
BMonornyecknii Nporpecc 1 perpecc,
apomopgo3, nanoagantaums, obas
AereHepauns, aganTuBHas paguaums.
XapakTepun3oBatb (POPMbI IBOOLLMN.
BbIsiBNSiTb apomopho3bl 1
namoaganTaLmm ypacTeHuin un
YKMBOTHBbIX.

CpaBHUBaTb OMO/IOMMYECKNIA MPOrpecc
1 BGMONOrMYECKNIA perpecc, apoMopdios,
nanoaganTaumio 1 obLLyHo
JereHepawuio.

BbISIBNATL B3aMMOCBSA3UN MeXAY NyTamu
M Hanpas/IEHUAMU 3BONHOLNN

Y PacTeHWn N XXMBOTHbIX
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depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Tema 2. BO3HUKHOBEHME U Pa3BUTHE XU3HUN Ha 3emne

2.1 cTopusa XN3HN
Ha 3emne 1 metoabl
€8 M3yyeHus.
['MnoTesbl
NPONCXOXAEHWA
XXU3HU Ha 3emne

2

JoHay4Hble NpefcTaBeHns

0 3apPOXKAEHUM XN3HWU. HayuHble
rMNoTe3bl BOSHUKHOBEHWSA YKMU3HU

Ha 3emne: abuoreHes mnaHcnepmMms.
XuUMnyeckas 3BosoLMS.
ABWOreHHbIN CUHTE3 OpraHUYecKmX
BELLECTB M3HEOPraHNYecKmX.
JKCnepumeHTaIbHOE MOATBEPXKAEHMNE
XUMUYECKOIN 3BOMOLMM.

HauvanbHble 3Tanbl 61M0N0rnyeckom
asonouun. 'vnotesa PHK- mupa.
dopMmnpoBaHme MemMBbpaHHbIX CTPYKTYpP
N BO3HWKHOBEHWE NPOTOK/ETKN.
[MepBble KNETKM U UX 3BONHOLMA.
dopmMrpoBaHME OCHOBHbIX TPy
YXUBbIX OpraH13MoB.
JemMoHcTpaunn:

MNopTpeThl:

®. Pean, J1. Mactep, C. Munnep,

A. . OnapwuH, . KOpw.

Tabnmupl 1 cXembl: «BO3HUKHOBEHME
CONHEYHOIN CUCTEMBI,

«Pa3BnTre OpraHNYecKkoro Mupa»,
«PacTuTeNlbHas KneTka», «XKMBOTHas
Knetka», «l'1poKapnoTmnyeckas
K/eTKa»

PacKkpbIBaTb cofep>kaHue TEPMUHOB U
MOHATUI: KpeaumoHN3M, abnoreHes,
BUTA/IM3M, NaHCrepmMms, 61ornoas,
KoauepBaTbl, MPOOUOHTBI, CUMOUNOreHe3.
XapakTepr3oBaTb MeToAbl N3yUYEHUS
MNCTOPUYECKOrO MPOLLIOro 3em/n.
[MepeuncnaTb OCHOBHbIe 3Tanbl
XUMMWYECKON MONONOrnYecKoi
3BO/IIOLMMN.

N3naratb cofepyaHue runoTes n Teopui
BO3HMKHOBEHUSA XXN3HW Ha 3emne
(KpeaunoHn3ma, caMmonpons3Bo/ibHOro
3apoXaeHnsa (CMOHTaHHOro),
naHcnepmum, runotesbl PHK-mupa).
OnucbiBaTb 3kcnepumeHTbl C. Munnepa
1. KOpu No NoNy4YeHU0 OpraHNYecKnx
BELLIeCTB 13 HeopraHNYecKnX nyTém
abMoreHHOro CUHTE3a
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2.2 OCHOBHbIE 3Tarnbl
3BONOL MK
opraHMyeckoro mmpa
Ha 3emse, pasBuTue
XXW3HW MO 3pam ”
nepuoaam

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

Pa3BuTME XN3HW Ha 3eMsie Mo apam K
nepvofam. Katapxeii. Apxeickas

M NPOTEPO30iCKas apbl. Maneosoickas
apa un eé nepumopbl: KEMOPUINCKNIA,
OPZAOBUKCKWIA, CUNYPUIACKNIA,
[EBOHCKWNIA, KAMEHHOYTO/IbHbIN,
NEPMCKUNIA.

Me30301icKast apa 1 eé nepuoasbl:
TPWacoBbIiA, FOPCKUIA, METIOBO.
KaliHo3o1ckas apa 1 eé nepuogsl:
NnaseoreHoBbIN, HEOrEHOBbIMN,
aHTPOMOreHOBbIN.

XapaKTepucTnka KimmMara u
reonornyeckux npoueccos. OCHOBHbIE
aTanbl 3BONFOLUN PACTUTENIbHOIO U
YXMBOTHOr0 Mypa. Apomopgo3bl

Y pacTeHuiA 1 XMBOTHbIX. MosBEHNE,
pacuBeT v BbIMMPaHME TPy XMUBbIX
OpraHv13mMoB.

JemoHcTpaunn:

Tabnuupl 1 cxembl: «Pa3suture
OpraHN4YecKoro Mupa»,
reoxXpoHo/Iormyeckas Tabnmua;
Konnekums «Popmbl COXPaHHOCTU
MCKOMAEMbIX XXMBOTHbIX U PACTEHUI.
JTabopaTopHble 1 NpaKTUYecKne
paboThl:

PacKkpblBaTb coAepXKaHue TEPMUHOB U
MOHATWIA: 30H, 3pa, nepuom,
apomopdo3bl, nanoagantaumm.

3HaTb nocnefoBaTe/lbHOCTb 30HOB:
KaTapXen, apxei, NpoTepo3on,
(haHepo30i1; 3p: apXenckas,
NPOTEPO30MCKast, Naneo3oicKas,
Me3030/CKast, KainHO30M1CKas; NepuopoB:
KemMOpUIACKNA, OPLOBUKCKUN,
CUNYPUIACKMIA, LEBOHCKWA,
KaMeHHOYT0/IbHbIi, MepPMCKMA,
TPWacoBbIiA, KOPCKMIA, MENOBOWA,
NasieoreHoBbIN N HEOTEHOBbIMN,
aHTPOMOreHOBbIN.

XapakKTepn3oBaTb OCHOBHble COObITUA
B pa3BUTMM OpraHM4eckoro mMmpa

M0 3pam W1 nepuogam reosornyeckoin
MCTOPUI; 3Tarbl Pa3BUTUA
PacTUTENIbHOMO M XXMBOTHOIO MMpa.
BblennTb rnasHble apomMoposbl
PaCTEHWNIA N XXUBOTHBIX.

CpaBHuBaTb MeXy co60M
npescTaBUTENEN CUCTEMATUYECKNX
rpynn opraH13moB, BbISIB/ISITb YEPTb!
YC/TIOXKHEHUS 1 NMPUCNOCO6/IEHHOCTYU
K YCNOBUSIM YXN3HW
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2.3

2.4

CoBpemMeHHas
cucrtema
OpraHn4eckoro mmpa

JBONOUMA YenoBeKa
(aHTponoreHes)

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

[MpakTnyeckas paboTta N@ 1. «l/13yueHue
MCKOMaeMbIX OCTATKOB pacTeHui v
YXMBOTHbIX B KOMIEKLMNAX.

JKCKYpCUsa «3BOMOLMA OPraHN4ecKoro
Mupa Ha 3emsie» (B eCTECTBEHHO-
Hay4HbI WNNKPaeBEAYECKNIA MY3€ei)
CucTtema opraHM4eckoro Mmpa Kak
oTpaxeHue 3sonounn. OCHOBHbIE
CUCTEMATUYECKMe Tpynrbl OpraHuU3MOB.
JemMoHcTpaunn:

Tabnmupl 1 cxembl: «CoBpeMeHHas
CUCTeMa OpraHMYeckoro Mupax»

SBontouus yenoBeka. AHTPOMNOOrus
KaK HayKa. Pa3BuTue npeacTaB/ieHuiA
0 MPOVCXOXAEHNM YenoBeka. MeTofpbl
M3yyeHusi aHTpororeHesa. CxoacTea U
pa3NNuMs YenoBeka M XXMBOTHBIX.

CucTemaTnyecKoe NooXeHWe YenoBeka.

JemMoHcTpaunn:

MNMopTpeTsbl: Y. [apBuH.
Tabnmupl 1 cxembl: «CpaBHEHNE
aHAaTOMUYECKNX YepT CTPOEHUA
4esioBeKa 1 YesioBeKoobpasHbIX
06€3bsH.

O6opyaoBaHWe: CNenKn um
N3006paKEHNS KAMEHHBIX OpPYAUN

PackpbIBaTb coAepXaHne TePMUHOB U
MOHATUIA: CUCTEMATMKa, UCKYCCTBEHHas U
eCTeCTBeHHas Knaccupukaums, buHapHas
HOMEHKNATYpa, NPUHLMI
NepapxXnUUHOCTW.

XapakTepn3oBaTb COBPEMEHHYIO
CUCTeMYy OpraHM4yeckoro mupa
PacKkpbIBaTb cofep>kaHue TEPMUHOB U
MOHATUIA: aHTPOMNONOI A, aHTPOMOreHes,
yenosek pasyMHblin(HoOTO sapiens),
NPAMOX0XAeHWe, BTOpas CUrHa/lbHas
cuctema.

[MepeuncnaTb 3a4a4m aHTPOMNosIoru,
3TanbICTaHOBNEHNA U Pa3BUTUA
NpeLCTaB/IeHNI O MPOUCXOXKAEHNM
YesoBeKa.

3naraTb OCHOBHbIE MOMOXKEHUS
Teopun Y. JapBuHa, KpUTUYECKMK
OLIeHUBaTbL HeHay4HYHUH(OPMaL Mo

0 NPOUCXOXKAEHUWN YenoBeKa.

3HaTb CUCTEMATUYECKOE MOJOXKEHME
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2.5  [OBwKyLume chnbl

(chakTopbl)
aHTpornoreHesa

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

NepPBOOLITHOrO YesioBeKa: KaMHU-
yonepsbl, pybuna, ckpebna

ABwxyLume cubl (hakTopsbl)
aHTponoreHesa. HacneacTeeHHas

M3MEHUYMBOCTb M €CTECTBEHHbIA OTOOP.
OO6LIECTBEHHbI 06pa3 YKU3HMU,
M3roTOB/IEHNE OPYANIA TPYAa,
MbILLSIEHWE, Peuyb.

JemMoHcTpaunn:

Tabnmupl 1 cxeMbl: «CpaBHeHME
aHaTOMUWYECKMX YepT CTPOEHNS YenoBeKa
1 4eNOBEKOOOPa3HbIX 06E3bsH»,
«OCHOBHble MeCTa NaNeoHTOOMMYECKNX
Hax0[O0K NpeLKOBCOBPEMEHHOIO
YesioBeKa.

O6opyoBaHMe: MYsHKK
«[pOMCX0XKAEHNE YenoBeKa
(NaneoHTONOrNYECKIME HAXOAKM)»

BMAa Homo sapiens, nepeyncnaTb ero
MOP(0/I0ro-aHaTOMMYeCKne NprsHaKku
pa3Horo ypoBHs (Tun, Knacc, oTpsg,

n ap.).

YcTaHaBnmMBaTb YepTbl CXOACTBA U
PasINYNnYeIoBEKA N XKNBOTHBIX.
OO6BACHATb N OLEHMBATL 3HAYEHME
Hay4YHbIX 3HAHWA O MPOUCXOXKAEHNM
yenoseka Ana NOHMMaHWA MecTa U ponn
yenoBeka B Mnpupoge

PackpblBaTb COAepXxaHve TepMUHOB U
MOHATUIA: (haKTOPbl aHTPOMOreHesa,
rpynmnoBoe COTPYAHNYECTBO, pPeyb,
OpyAniiHas LeaTesibHOCTb,
MOSIMMOPU3M.

XapakTepunsosaTtb ABMXKYLLME CUSbI
(hakTOpbI) aHTPOMOreHesa:
Bronornyeckre n coumnanbHble,
CpaBHMBaTbL MX MeXy CcoboMu
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2.6 OCHOBHble CcTaaum
3BO/TIOLMM Ye/loBEKa

2.7 Yenoseyeckue pachbl
N NPUPOAHbIE
aganTalum YenoBeka

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

OCHOBHble CTaiMn N BETBM 3BOIOLIM
yesioBeKa: aBCTpasionuTekun, Yenosek
yMenblid, YenoBek NpsMOXOoAALLMiA,
Yenosek HeaHAepTaNbCKuIA, Yenosek
pa3yMHbIA COBPEMEHHOIO TUMA.
Haxoakun nckonaembiX OCTaHKOB,
BPEMS CYyLLLeCTBOBaHUA, 061acTb
pacnpocTpaHeHns, 06bLEM ro/loBHOIo
Mo3ra, 06pa3 XXM3HW, opyaus.

JemMoHcTpaunn:
Tabnmup! 1 cxembl: «OCHOBHbIE MeCTa

NasIeOHTONOrMYECKUX HaX0A0K NpeaKoB
COBPEMEHHOr0 YesioBeKa,
«[lpeBHeLwe noan», «pesHue

noaun», «epeble COBPEMEHHbIE HOAN>.

O6opyaoBaHMe: MyNsHKK
«[poncxoxaeHne yenoseka» (6HOCTbI
aBCTpasIoNUTeKa, NUTEKaHTpoMa,
HeaHAepTa/bLia, KPOMaHbOHLA); CEemnKu
NN N300paXKEHNST KAMEHHbBIX OpYaWiA
MepBOOLITHOrO YesioBeKa: KamHK-
yonnepbl, pybuna, ckpebna
Uenoseyeckune pacbl. OCHOBHbIe
60/bLUME packl: eBporeovaHas
(eBpasmiickas), Herpo-ascTpanongHas
(akBaTOpMasbHas), MOHrononaHas
(a3narcko-aMepuKaHcKas).

PackpbiBaTb COAepXKaHne TePMUHOB U
MOHATUIA: aBCTPA/TIONUTEK, YeN0BEK
YMe/bIiA, YenoBeK NPAMOXOAALLMNA,
HeaHJepTaeLl, KpoMaHbOHeL,
HEO/ITUYECKas PeBOHOLNS,
MepBO6LITHOE UCKYCCTBO.
XapaKTepu3oBaTb M CpaBHMBATb MeXAy
CO60I OCHOBHbIE CTaUK 3BOJHOLMN
YesioBeKa: XPOHO/OrMYeCKMin BO3PacT,
apeas pacnpocTpaHeHns, 00bEM
FO/I0BHOMO MO3ra, 06pa3 Xu3Hu U

opyanAa Tpyaa

PacKpbIBaTh COAepXaHWe TepMUHOB
M MOHSTMIA: packl, pacoreHes, coLma-
[APBUHI3M, Pacu3m, MeTucaLus.
XapaKTepn3oBaTh U CPaBHMBATb
npeacTaBMTeNeliuenoBeYecKmX pac,
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depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

YepTbl NpMcnocob1eHHOCTH
NpefcTaBUTENEN Ye/loBEYeCKNXpac

K YCNOBWAM CYLLIECTBOBaHMA. EAVMHCTBO
yenioBeyeckumx pac. Kputunka
COLMaNbHOro AapBMHN3MA U pacu3ma.
JemoHcTpaunn:

Tabnmupl 1 cxeMbl: «YenoBeyeckue
pacbi»

JKONorus Kak Hayka. 3afaunn pasgensl
3KO/I0T UM,

MeToAb!l 3KONTOrMYeCKMX UCCef0BaHWiA.
3JKO00rnyeckoe MMpoBO33peHne
COBPEMEHHOr0 YesoBekKa.
JemoHcTpaunn:

MopTpeTbl: A. ['yM60/bAT,

K. ®. Pynbe, 3. 'ekkensb.

Tabnmupl 1 cxembl: kapTa «pupoaHble
30HbI 3eMn»

Cpefbl 06MTaHUS OpPraH13MOoB: BOJHaA,
Ha3eMHO-BO3/yLLIHas, NOYBEHHas,

AToro yacos no Teme 9
Tema 3. OpraHnsmMbl U OKpy>KaroLlasa cpega
31 3kKonorma Kak Hayka 1
3.2 Cpepbl 06MTaHMA 1 1
3KO/I0rnyeckume
(hakTopbl

BHYTPU-OpraHu3MeHHas.
JKoMornyeckune ¢hakTopel.
Knaccndukauma akonormyeckmx

pacKpbIBaTb NPUYUHBI U MEXaHU3MbI
pacoreHesa, nepevyncnaTb U NPUBOAUTL
NprMepbl NPUCNOCO6/1EHHOCTN YeoBeKa
K yCnoBuaM cpefbl, NpuMepbl
MPUCNOCOBUTENBHOr03HAYEHNA PacoBbIX
MPU3HaKOB.

Joka3biBaTb €4MHCTBO BMAa Homo
sapiens, Hay4Hyt HecoCTOATE/IbHOCTb
pacoBbIX TEOPWUIA, Naei CoLUmMasbHOro
[JapBMHU3Ma 1 pacu3ma

PackpbiBaTb COAepXKaHne TePMUHOB U
MOHATWIA: 3KONOTUA, NOMEBble
Hab/tOAeHVS, IKCMEPUMEHTHDI,
MOHWUTOPUHT OKPY)KatoLLein cpeapl,
MOZENMPOBaHNE, 3KO0rMYecKoe
MVPOBO33pEHNE.

[MNepeuncnaTb 3agadn IKOIOrnK, eé
pasgesnbl UCBA3N C APYTUMU HayKaMW.
XapakKTepu3oBatb MeTo/pbl
9KOJIOTMYECKNX MUCCNeL0BaHNM
PackpbiBaThb cofepXkaHvie TepMUHOB

M NOHATUIA: Cpefa 0buTaHus,
3KO/I0rnyeckme hakTopsbl,
BMONOrNYecKnii ONTUMYM,
OrpaHNYMBaIOLLMIA (MMMUTUPYIOLLNIA)
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3.3 AbOuoTnyecKmne
(hakTopbl

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

(haKTOpOB: abMoTUYEeCKMe, BUOTUYECKNE
M aHTPOMOreHHbIe.

[elicTBME 3KONOTNYECKMX (PAKTOPOB

Ha OpraHu13Mmbl.

JemMoHcTpaunn:

Tabnmupl 1 cxemMbl: «CpeablobuTaHns
OpraHy13moB»

ABVOTHYECKME (haKTOpbI: CBET,
TemnepaTypa, BNaXHOCTb.
doTonepuoamsm.MpucnocobneHns
OpraHu3MOB K AENCTBMIO abUOTUYECKMX
(hakTOpOB. BMONOrNYECKNEPUTMDBI.
JemMoHcTpaunn:

Tabnuupl 1 cxeMbl: «DOTONEPNOAN3MY.
JTabopaTopHble N NpaKTMYeCKune
paboThl:

JlabopartopHas paboTta Ne 3.
«Moponornyeckne 0Co6eHHOCTU
PacTeHWUIA U3 PasHbIXMECT 0OUTaHNS».
NabopatopHas paboTta Ne 4. «BnumsiHne
CBeTa Ha POCT M pa3BUTNE YEPEHKOB
Koneyca»

(hakTop.

XapaKTepu3oBatb YC/I0BUSA Cpef
06UTaHNA OpraHn3MoB;
KnaccupuumpoBaTb U XapakTepr3oBaTb
9KO/I0rnyeckmne hakTopbl: abUOTUYECKME,
OMOTUYECKME N aHTPOMOreHHbIE.
OnucbIBaTb AENCTBME IKOTOTUYECKNX
(haKTOPOBHA OPraHu3Mbl.
XapaKTepn3oBatb 0COOEHHOCTU
CTPOEHUSA W XKN3HELEATENbHOCTH
PacTeHUIn N XXMBOTHbIXPA3HbIX CPef
0buTaHus

PackpbiBaTb cofepyKaHne TEPMUHOB U
MOHATUIA: abNOTUYECKME (PaKTOopbI,
(hoToneproamnsm, bruonornyeckme
PUTMBbI.

AHanm3npoBaTb [eicTBMe CBeTa,
TemnepaTypbl, BNAXKHOCTU HA OPraH13Mbl
M NPUBOAUTL NPUMEPBI
NMPUCMNOCO6/IEHHOCTM OpraHnU3MOB.
[MpoBoAMTL GU1OMOrMYecKne HabaeHNs
N OhOPM/ISITb pe3y/ibTaTbl NPOBEAEHHbIX
HabNAeHNA
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3.4 Bbuotunyeckume
(hakTopbl

3.5 3konormyeckue
XapaKTepuCTUKn
BUAA 1 nonynauum

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

BuoTtnyeckne gakTopbl. Buapl
OMOTNYECKMX B3aNMOLENCTBUIA:

KOHKYPEHLIMSA, XMLLHNYECTBO, CUMOMO3 U

ero chopmbl. MapasnTnsm, Koonepawms,
MYTya/iu3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, Hax/IeGHNYECTBO).
AMEHCaNN3M, HEUTPaIN3M.

3HayeHVe OMOTMYECKMX
B3aMMO/ENCTBUIA N5 CYLLLECTBOBaHMS

OpraH13MOB B MPUPOAHbLIX COOBLLIECTBAX.

JemoHcTpaunn:
Tabnmupl 1 cxembl: «InLEeBbIe LENU»

JKONOrNYecKme XapaKTepucTUKM
nonynsaummM. OCHOBHbIENOKasaTe/u
nonyAUMK; YNCNEHHOCTb, MIOTHOCTb,
POXaeMOCTb, CMePTHOCTb, MPUPOCT,
Murpaums. JuHammnka YncneHHoCTm
nonynaumMmn n eé perynaums.
JemoHcTpaunn:

Tabnmupl 1 cxembl: «lMonynaumum,
«3aKOHOMEPHOCTY POCTa YUC/IEHHOCTU
nonynAauMmn NHQY30PUN-TYHENbKN».
JTabopaTopHble 1 NpaKTUYeCKNe
paboThl:

PackpbiBaTb cofepXXaHne TeEPMUHOB

M NOHATUIA:BMOTUYECKME (PAKTOPBI,
XWULLHWYeCTBO, NapasuTuam,
KOHKYPEeHUMS, MyTyanin3m, cumomnos,
KOMMEHCa/I1M3M, Hax1e6HNYeCTBO,
KBapTUPAHCTBO, aMEHCA/TN3M,
HenTpann3m.

XapakTepunsoBatb 6MOTUYECKME
(hakTopbl 1 BUAbIB3aVMOOTHOLLEHWIA
MeXay opraHvu3Mamn; npuBoanTb
NpUMepbl B3aMHOW
NMPUCNOCO6/IEHHOCTY OpraHNU3MOB.
CpaBHUBaTb Mexay cobor BUIbl
BMOTNYECKMXB3aNMOLENCTBUI
OpraH13mosB

PackpbiBaTb COfepXKaHne TEPMUHOB U
MOHATUIA: NONYNALUMA, YANCIEHHOCTb,
MNOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb,
MPUPOCT, MUrpauns, AMHaMKKa
YMCNEHHOCTN NONYNALMMN.
XapaKTepun3oBaTb OCHOBHbIe MoKa3aTe/nu
1 3KOMOTMYECKYHO CTPYKTYpY
nonynsunn; onmcbiBaTb MeXaHW3Mbl
PerynaumMm YNCneHHOCT Nonynauum
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TOro yacos no teme

5

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

MpakTnyeckas paboTa Ne 2. «lMoAcyéT
MNOTHOCTW MNOMNYNALMIA pa3HbIX BULOB
pacTeHNn»

Tema 4. CoobuiecTBa 1 3KONOTNYECKME CUCTEMDbI

41 CoobuwecTtBa
OpraH13moB

4.2 SKOCUCTEMbI U
3aKOHOMEPHOCTN UX
CYLLIeCTBOBaHUA

1

Co006LLEeCTBO OpraHn3mMoB - GUOLIEHO3.
CTpyKTYypbl G1OLeHO3a: BUA0Bas,
MPOCTPaHCTBEHHAs, TPO(hMYecKas
(Nuwesas). Buabl-4OMUHAHTLI.

CBA31 B OMOLIEHO3E.
JemMoHcTpaunn:

Tabnmupl 1 cxembl: «InLLEBbIE LEENN»,
«BMOLIEeHO3: COCTaB M CTPYKTypa.
O6opyfoBaHVe: Mogenb-annamKauus
«TuNUYHbIe BUOLLEHO3bI»; repbapuii
«PacTuTesnbHble CO0OLLECTBaAY;
KONNeKumMs «broLeHo3»

JKOMI0rnyeckme cnuctemMbl (3KOCUCTEMDI).
[MoHATME 06 3KOCUCTEME U
ororeoLeHo3se.

PYHKLUMOHaNbHbIE KOMMOHEHTbI

PackpblBaTb coflepKaHne TEPMUHOB U
MOHATUI: OGMOLLEHO3, IKOCUCTEMA,
O1oreoLeHo3, BUAbI-AOMUHAHTHI,
9KO0/I0rMYecKas HuLa.
XapakTtepunsosaTb 61OLIEHO3
(coobLLecTBO), ero BUAOBYHO,
MPOCTPAHCTBEHHYIO N TPOGMYECKYHO
CTPYKTYpbl.

OOGBACHATL POIb KOMMOHEHTOB
O1oLeHO03a B NOAAEPXKaHUM ero
CTPYKTYPbI U CyLLECTBOBAHUS

Ha onpeaenéHHon TePPUTOPUN.
OOGBACHATL GMONOrMYECKNIA CMbICH
APYCHOCTU WTIMCTOBON MO3auKMW.
CpaBHMBaTb KOMMNOHEHTbI G1OLIEHO30B,
NX BUOOBYHO, NPOCTPAHCTBEHHYHO Y
TPOMUECKYHD CTPYKTYPbI, CBA3N MeXay
opraHv3Mamm

PackpblBaTb cofepKaHue TEPMUHOB U
MOHATWIA: 3KOCUCTEMA, BMOreoLeHos,
NPOAYLEHTbI, KOHCYMEHTbI, peyLEHTHI,
TponMyecKmne ypoBHU, NULLLEBAS
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4.3 TlpupoaHble
3KOCUCTEMBbI

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

9KOCUCTEMbI: MPOAYLEHTbI, KOHCYMEHTHI,
PeayLeHTHI.

KpyrosopoT BeLLeCTB 1 MOTOK 3Heprum
B 3KOCUCTEME.

Tpounyeckne (NULLEBbIE) YPOBHU
aKocucTembl. [uLeBble LEenn 1 ceTu.
OCHOBHbIe Nnokasaresnii 3KOCUCTEMbI:
brnomacca, NpoayKuma. IKOIornyeckmne
nMpaMuAbl: NPOAYKLMKN, YACNEHHOCTMH,
6rnomaccbl. CBOWCTBA 3KOCUCTEM:
YCTONYMBOCTb, CaMOPErynayms,
pasBuTHe.

CyKueccus.

JemMoHcTpaunn:

MopTpeTbl: A. K. TeHcnn,

B. H. Cykaués.

Tabnmupl 1 cxembl: «pUpoaHble
coo6LLecTBa», «Llenn nuTaHms»,
«3JKonornyeckasa nupammia»

[MpUpoaHbIE 3KOCUCTEMBI.
JKOCUCTEMbI PEK U 03ép.
KocucTemMa XBOMHOI0 Uiu
LLIMPOKO/IMCTBEHHOI O f1eca.

LLenb W CETb, 3KONOrMYECKMNe
nupamnipsl, Gromacca, NPoAyKUMs,
cyKueccms.

XapaKTepn3oBaTb CBONCTBA 3KOCUCTEMbI
(e€é cnocobHOCTL K AINTENBHOMY
camonoaepyXaHuto, 0THOCUTENIbHO
3aMKHYTbIA KPYroBOPOT BELLECTB,
Heo6X0AMMOCTb NMOTOKA 3HEPrUN).
CpaBHMBaTb NacTOULLHbIE U AETPUTHbIE
MWLLEBbLIE LIENN, TPOPUYECKME YPOBHU
9KOCUCTEMBI.

Paznunyatb nupammabl NPoayKLUmK,
nMpamnzbl YACNEHHOCTM U NMpamuapbl
bromaccel.

CocTaBnATh Lenu 1 ceTu NuTaHns.
MepeuncnsiTb CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CaMoperynauus,
passuTue (Cykueccus).

OnucbIBaTb MeEXaHU3M NoaaepXKaHus
paBHOBECKSA B 3KOCKCTEMAX.
XapaKTepn3oBaTb CyKLECCUW, BbISBAATb
MPUYMHBI 1 06LLME 3aKOHOMEPHOCTU
CMEHbI 3KOCUCTEM

PacKkpblBaTb coAepXKaHue TEPMUHOB U
MOHATWIA: BOAHbIE 3KOCUCTEMbI,
6roreoLeHo3bl, PUTOMNAHKTOH,
3000M/1aHKTOH, 6eHTOC, rymyc.
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4.4 AHTPOMNOreHHble
3KOCUCTEMBI

4.5 bBunochepa -
rnobanbHas
3KocucTema 3eMnu

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHcTpaunn:

Tabnmupbl 1 CXeMbl: «QKOCUCTeMa
LUMPOKO/IMCTBEHHOT O f1eca,
«3JKOCMCTeMa XBOMHOTO ieca,
«BbMoLEeHO03 BOLOEMAY.

Ob6opyaoBaHue: repbapun 1 KoNIekumm
PaCTEHWNIA N XXUBOTHbIX,
NpuHagexawmnx K pasHoim
9KO/IOMMYECKUM rpynnamM OfHOro Bmaa
AHTPOMNOreHHbIE 3KOCUCTEMBI.
ATrpo3KocUCTEMBI.

Ypb60o3kocucTeMbl. Brionornyeckoe un
X03AMCTBEHHOE 3HaYeHVe
arpoakKocucTeM M ypbo3aKoCHUCTEM.
BropasHoobpasve Kak (akTop
YCTONYMBOCTM 3KOcUCTeM. CoxpaHeHue
610/10rMYecKoro pa3Hoobpasms

Ha 3emre.

JemMoHcTpaunn:

Tabnmupbl U CXeMbl: «ArpoOLEHO3».
O6opyanoBaHue: Konnekums «BpeamTenu
BaXXHEMLUNX Ce/IbCKOX03ANCTBEHHbIX

KynIbTyp»

YueHve B. /. BepHazckoro o 6rocepe.

["paHuLbl, COCTaB U CTPYKTypa
6roctepsbl. XKnBoe BeLLECTBO U ero
(yHKUMKU. OcobeHHOCTH Brochepb! Kak

MpnBOANTL NPUMEPLI MPUPOAHBIX
3KOCUCTEM CBOEI MECTHOCTW.
CpaBHMBaTb Ha3eMHbIe U BOJHbIE
3KOCUCTEMbI; OpraHn3mbl, 06pasytoLme
pasHble TPOPUUECKME YPOBHU

PackpbIBaTb cofepXXaHue TEPMUHOB U
MOHATWIA: aHTPOMOreHHas 3KOCUCTeMa,
arpoakocuctema, ypboakocuctema,
6ropasHoobpasue.

XapaKTepu3oBaTb arpo3KoCUCTEMbI U
yp603KOCHCTEMbI, 0COOEHHOCTU NX
CYLLIECTBOBaHWS.

[MpyBOANTL NPUMEPbI aHTPOMOTEHHbIX
9KOCMCTEM CBOEe MeCTHOCTW, OMKCbIBATD
MX BUAOBOW COCTaB U CTPYKTYpY.
CpaBHMBaTb COCTaB U CTPYKTYpY
MPUPOLHbLIX 3KOCUCTEM U
arpoaKoCcuCTeM, arpoaKoCUCTEM U
yp603KocucTem

PackpbiBaTb CoAepXKaHue TEPMUHOB U
MOHATUIA: Brocepa, XXMBOE BELLECTBO,
ANHAMUYECKOe paBHOBECKE.
OueHwuBatb BKnag B. V. BepHaackoro
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46 3aKOHOMEPHOCTM
CyLLeCcTBOBaHUS
6rocepb!

4.7 YenoBe4ecTBo
B 6rocepe 3emnn

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

rno6asbHO 3KOCUCTEMBI.
[dnHammnyeckoe paBHoOBeCKE 1 06paTHas
CBA3b B Buocgepe.

JemMoHcTpaunn:

MopTpeThl: B. . BepHaackuii.
Tabnuupl 1 cxembl: «O06LLIasA CTPYKTypa
Brocepbl», «PacnpocTpaHeHre XNU3HW
B 6rocepe», «O30HOBbIN 3KpaH
orocepbl»

KpyroBopoTb! BeLLEeCTB 1
OMOreoXMMYecKme LUMKNbl 3/1EMEHTOB
(yrnepopga, asora).

30HanbHOCTL 6uochepbl. OCHOBHbIE
GMOMbI CyLUw.

JemMoHcTpaunn:

Tabnmupl 1 cxembl: «KpyrosopoT
yrnepofa B 6uocepe», «Kpyrosopot
a3oTa B nNpupoae»

YenoseyecTBo B Grocgepe 3emnn.
AHTPOMNOreHHbIE N3MEHEHNS
B 6uocepe. 'nobasbHbIE

B CO3/aHue y4eHuns o buocgepe.
XapaKTepun3oBaTtb COCTaB buocgepsbl,
(hYHKLMM XKMBOT O BeLecTBa Guocdepsbl
N onpeaensTb (Ha KapTe) 06/1acTu ero
Hamb0/IbLIEr0 PacnpocTpaHeHUs.
MprBOAUTL NPUMEPbI NPOSIBNEHUS
(hYHKLMA XKMBOT O BeLLleCcTBa brochepbl,
BMOreOXMMMYECKOW AeATeNIbHOCTY
yesioBeKa.

MepeuncnaTb 0COBEHHOCTM buochepsl
KaK rno6abHOi 3KOCUCTEMbI 3eM/n
PackpbIBaTb coaepXkaHue TEPMUHOB U
MOHATUIA: LLeNOCTHOCTb Grocepsl,
KpYroBOpOT BELLECTB,
BMOreoXMMMYECKNE LMKIIbI
3/1IEMEHTOB, 30Ha/IbHOCTb GMOoCHepb,
OMOMbI.

OnucbIBaTb KPYroBopoT BELLECTB,
BMOreoXMMMYECKINE LNKSbI a30Ta U
yrnepoga B uocdepe.

O6BACHATL NPUYMHY 30H/ILHOCTU
ouocepsl. MepeuncnaTtb u
XapaKTepm3oBaTb OCHOBHbIE GMOMbI
cyLum 3emnu

PacKkpbIBaTb COAepXKaHe TEPMUHOB U
MOHATWIA: aHTPOMNOrEHHbIE N3MEHEHUS,
3KO/IOrMYECKNiA KpU3ne, rnobanbHble
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4.8 CocyLecTBoBaHMe
npupoabI 1
yesioBeyecTBa

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

3KO/I0rMyecKune npo6emsi.
JemMoHcTpaunn:

Tabnmupl 1 cxembl: «puMepHble
aHTPOMOreHHbIe BO34eNCTBUA

Ha npupoay», «BaXHelLme NCTOUYHUKN
3arps3HeHns BO34yXa v rPYHTOBbIX
BOA», «[1oyBa - BaXkKHelLIas
cocTaBnsoLasn orocepbl», «PaKTopsbl
aerpagauum noys», «MapHUKOBbIN
ahpekT», «PaKTOpbl PaAM0aKTUBHOIO
3arps3HeHuns 6uocdepbl»; KpacHas
KHUra P®, n3006paxKeHns OXpaHAeMbIX
BUJOB PaCTEHWNIA U XKMBOTHbIX

CocyLecTBoBaHMe NpUpoab! 1
yenoseyecTtBa. CoxpaHeHue
6ropasHo06pa3na Kak OCHOBa
ycToinumBocTn buoctepsl. OcHoBa
paUMOHaNbHOMO YNpaBieHus
NPUPOAHLIMU pPecypcamu U nx
MCNonb3oBaHMe. JOCTUXKEHUS BMONorMm
1 0XpaHa NpupoAabl.

Npo6/eMbI.

XapaKTepu3oBatb 6MOCHEPHYHO po/ib
yesioBeKa.

[MpyBOANTL NPUMEPLI aHTPOMOTEHHbIX
N3MeHeHU B brocgepe.

OueHunBaTb NOCNEeACTBUA 3arpA3HeHNS
BO3/YLUHO, BOAHOW Cpefbl, N3MEHEHUA
Kfmmara, COoKpalleHus
bropasHoobpasus.

dopMynMpoBaTb COGCTBEHHYHO MO3ULMIO
MO OTHOLUEHWUIO K rN06asibHbIM 1
PervoHaIbHbIM 3KO0rMYEeCKNM
npo6siemam, aprymeHTUpPOBaThL CBOKO
TOUKY 3pEHUS.

Ha3biBaTb NpUYMHbI NOSABNEHNSA
NMPUPOLOOXPAHHOW 3TUKN,
pacKkpbIBaTb 3Ha4YeHWe nporpecca

A9 MPeo0NeHNs 3KOM0rMYecKoro
Kpusuca

PackpbiBaTb COAepXKaHne TEPMUHOB U
MOHATUIA: paunoHaibHOe
NpPMPOLONo/b30BaHMe, YCTOMUNBOE
pasBuTUe, KOIBOMOLMS.
XapakTepun3oBaTb pauoHabHOe
MCNONb30BaHME MPUPOAHbLIX PECYPCOB;
OCHOBHbIE MOOXEHWSA KOHLEeNnuumn
YCTONYMBOIO pasBUTKS
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Toro yacoB no teme
Pe3epBHOE Bpems

OBLLEE KOTMYECTBO
YACOB IO NPOIrcPAMME

depepanbHas paboyas nporpamma | buonorma. 10-11 knaccbl (6a30Bblli YPOBEHD)

JemMoHcTpaunn:
Tabnmupb! 1 cxembl: «brochepa 1
4esioBeK»
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