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MOACHUTEJIbHAA 3ATIMCKA

Paboyast nporpamma y4eb6HOro npegmeta «buonorus» (6a30Bblil YPOBEHb)
ana obyyvatowwmxces 10-11 knaccos (npegmeTHas 06/1acTb «ECTECTBEHHO-HAYyYHble
npeameTbl») paspadbotaHa OTKPbITON 06LeobpasoBaTe/ibHOM rumHasnet AHIMNOO
«MAHO» (panee coOTBeTCTBEHHO — Paboyass nporpamma, [MMHa3us) B
COOTBETCTBUN C TPEOOBAHUAMMW U C YYETOM:

- ®efepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 o6pa3oBaHMM B
Poccuitckor deaepaunim»;

- PacnopsbkeHus [Mpasutensctea PP oT1 29.05. 2015 Ne 996-p «O6
yTBepXaeHUn Ctparternu pasButusa BoCnuTaHuA B Poccuiickon Pepepaumy Ha
nepuof ao 2025 roga» (panee — Ctparernsi passuTna BoCcnmTaHus B PO);

- npukasa MuHnpoceelweHns Poccum ot 22.03.2021 Ne 115 «O6
yTBepXKaeHUn [lopsgka opraHuM3auum W OCYLLECTB/IEHMS  06pa3oBaTe/lbHOM
[EeATeNbHOCTM MO OCHOBHbIM — 00Lleo6pa3oBaTe/lbHbIM — NporpammaMm  —
obpasoBaTefibHbIM MpOrpaMmmam Ha4yaJlbHOro O06LLero, OCHOBHOrO OOLLEro u
cpeAHero 06LLero 06pasoBaHNs»;

- npukasa MuHnpoceelweHns Poccun ot 17.05.2012 Ne 413 «06
YTBEPXAEHNN (PefepasibHOro rocyaapCTBeHHOro 06pas3oBaTe/lbHOro CcraHgapTa
CpedHero o6ulero 06pa3oBaHMs» C WM3MEHEHUSAMU W AOMNOMHEHMsMU (Oanee —
®IroC CO0);

- npukasa MuwuHnpoceeweHns Poccum ot 18.05.2023 Ne 371 «0O6
yTBEPXAEHUN (hefiepasibHOM 06pa3oBaTeNbHOM MporpaMmbl CpeiHEro oo6uero
06pa3oBaHns» C W3MEHEHWAMW, BHECEHHbIMW MpuKazamnm MUHMPOCBELLEHWS
Poccun o1 01.02.2024 Ne 62, o1 19.03.2024 Ne 171, o1 09.10.2024 Ne 704;

- CaHlnH 1.2.3685-21 «['MrmeHn4eckne HopmatvBbl U TpeboBaHMA K
obecneyeHnto 6e3onacHoCTU U (M) 6Ge3BpefHOCTU ANs 4venoBeka (PaKTOpPOB
cpefbl 06UTaHWA», YTBEPXKAEHHbIX NOCTaHOBEHMEM [T1aBHOr0 rocy4apCTBEHHOIO
caHuTapHoro Bpaya P® o1 28.01.2021 Ne 2;

- CI124.2.4283-26 «CaHUTapHO-3NNAEMUONOINYECKe TpeboBaHUS K
OpraHu3auMsam BOCMUTAHUA W 00YyYeHWs, OTAbIXa W 0340POB/EHUA [eTeld ”
MOJIOAEXW», YTBEPXKAEHHbIX MOCTaHOB/eHWEeM [NaBHOro rocyfapCTBEHHOrO
caHuTapHoro Bpayva Poccun o1 02.06.2026 Ne 19;

- KoHuenuuwn  akonoruyeckoro obpasoBaHuMsi B cuctemMe  06Llero
obpasoBaHMa (04obpeHa pelueHMeM  (efepanibHOro  yy4ebHO-MeTOANYECKOTrO
06benHEHMA No 06LwemMy 06pa3oBaHunIo, NPOTOKON OT 29.04.2022 Ne 2/22);

- OCHOBHOI 06pa3oBaTe/lbHON MpPorpaMmbl CpeaHero o6LLero obpasoBaHms
MmmHasnm (ganee — OOI COO MN'MMmHaszum);

- y4ebHOro nnaHa cpefHero o6uiero o6pa3oBaHNS Ha TeKYLUMWA YUYEOHbII
rog ['mmHasuu,
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- pabouert nporpaMMbl BOCNUTaHUA MMMHa3NK;

- (pefepanbHOM paboyeit nporpammbl cpefHero obuiero obpasoBaHUs Mo
yyebHOMY npeamety «buonorusi» (6a30Bbii ypoBeHb) ans 10-11 Knaccos
06pasoBaTe/ibHbIX OpraHu3aumim.

Mpn pas3paboTke nporpammbl MO 6GMONOTMU TEOPETUYECKYHO OCHOBY A/1A
onpefeneHnst MoAxoAoB K (DOPMMPOBAHUIO COAEPXKaHUS Yy4eGHOro npeameTa
«buonorua» coctaBunn:  KoHUenTyasbHble nonoxeHns @droc COO o
B3aMMOOOYC/IOBIEHHOCTN  LIeNe, coaepXKaHws, pe3ynbTaToB 00ydYeHus U
TpeboBaHWUN K YPOBHIO MOArOTOBKN BbIMYCKHUKOB, MOMIOXEHNSA 06 06LLMX Lensax u
MPUHUMNAX, XapaKTepu3yHLMX COBPEMEHHOe COCTOSIHME CUCTEMbl CPefHero
obulero o6pasoBaHus B Poccuiickoin ®Pefepaumn, a Takke [MOMIOXKEHNA O
cneumgmke 61Monornm, eé 3Ha4eHU B NO3HAHUN XXMBOI NPUPOALI 1 obecneveHnm
CYLLLeCTBOBaHMA YesioBeveckoro obuectea. CornacHO HasBaHHbLIM MOOXEHUSAM,
ornpezesieHbl OCHOBHbIE PYHKLMM MPorpaMMbl Mo 610N0rnm n eé CTpykTypa.

Mporpamma no OGuonormn [aéT npeacTaBneHnMe O Uensax, 06 o6Lei
cTpaTermm 06yYeHWs, BOCMUTAHUA W pasBUTMS 00ydaroLMXCAa CcpeacTBaMu
yyebHOro npegmetra «buonorua», onpefenseTr o06s3aTeNlbHOE NpPeAMETHOe
COAepXXaHue, ero CTPYKTypy, pacrpefefsieHue Mo pasgenaMm K Temawm,
PEKOMEHYEMYIO NOCNef0BaTe/IbHOCTb N3YUYeHNS YYebHOro marepuana ¢ y4éTom
MEXNPeAMETHbIX W BHYTPUMNPEAMETHbIX CBSI3ei, /IOrMKM 006pa3oBaTelbHOro
npotiecca, BO3PacTHbIX 0CO6EHHOCTEN 06YyYatOLLIMXCA.

B nporpamme no 6uonornmv  TakXKe YUMTbIBAKOTCA TpeboBaHMA K
NJaHUPYEMbIM JIMYHOCTHLIM, MeTanpeaMeTHbIM U MNPeAMETHbIM pesy/ibTaTtam
0byyeHMss B  (JOPMMPOBAHMM OCHOBHbIX BWAOB Y4ebOHO-MO3HABATE/IbHOM
[eATeNbHOCTU/YYEOHbIX [AENCTBUA 00y4YatoMXC MO OCBOEHUIO COAepXKaHUs
6ronornyeckoro obpasosaHus.

B nporpamme no 6uonorum (10-11 knaccel, 6a30BbI YPOBEHb) pean3oBaH
MPUHLUMM MPEeMCTBEHHOCTU B M3y4eHMM Ouonoruu, 6Grarofaps 4Yemy B HeWn
MPOCMAaTPMBAETCA HanpaB/eHHOCTb Ha pasBUTWE 3HAHWA, CBA3AHHbLIX C
(hOpMUPOBAHMEM  €CTECTBEHHO-Hay4yHOro  MWPOBO33PEHMS, LIEHHOCTHBbIX
OpUEHTAaUMIA INYHOCTN, 3KONOTMYECKOrO MbILLMIEHNS, NPeACTaBIEHNIA O 3[0POBOM
obpase XWM3HN U GepeXXHbIM OTHOLLUEHMEM K OKpY)KaloLlend MpVPOAHON cpefe.
[MoaToOMy Hapady € M3yyeHMem 00LeOMONOrnYecKnX TeOpUI, a TakKe 3HaHWUn 0
CTPOEHMUU XKMBbIX CUCTEM PA3HON0 paHra 1 CyLHOCTN OCHOBHbIX NPOTEKaloWMX B
HMX NPOLECCOB B NporpaMmMe rno 6vmonorum yaeneHo BHUMaHMe UCMO0/b30BaHUIO
MOYYEHHbIX 3HAHWUIA B MOBCEAHEBHOM XXU3HN AN PELLEHUs NPUKNaAHbIX 3a4ad, B
TOM 4mcrie: NPOUIAKTUKMA HaC/eACTBEHHbIX 3a00/IeBaHNIA YenioBeKa, MeaMKO-
reHeTMYeCcKoro KOHCY/IbTUPOBaHWA, 0060CHOBaHWA 3KOJTIOTNYECKM
LienecoobpasHOro MoBeAeHUs B OKPY>XKalolei NpUPOAHOI cpefe, aHaimsa
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BIMSHUS XO3ANCTBEHHOW [eATe/IbHOCTM YesioBeKa Ha COCTOSHWE MPUPOAHBLIX W
MCKYCCTBEHHBIX 9KOCUCTEM. YCUIEHE BHUMAHUA K NPUKIAAHOW HanpaB/ieHHOCTY
y4yebHOro npegmeta «buonorva» npogMKTOBaHO HEOHOXOAMMOCTLHD 06ecneYveHmns
YC/I0BWIA ANS PeLleHns OHOWN M3 aKTyaslbHbIX 3a7a4 LUKO/IbHOr0 610/10rMyYecKoro
obpas3oBaHWs, KoTOopas npeanofnaraeT  opmMupoBaHME Yy 0Oy4aroLmMXCH
CMOCOOHOCTM  afanTUpPOBaTbCA K W3MEHEHUAM AMHAMWYHO Pa3BMBAKOLLErocs
COBPEMEHHOI0 MUpa.

Bvonorna Ha ypoBHe cpefHero o6Llero 06pa3oBaHWA 3aHWMAeT BaXKHOE
mecTto. OHa ob6ecneymBaeT (HOpMMpoBaHMe Yy 0Oy4atoLMXCA MNPeAcTaB/eEHUId O
Hay4HO KapTMHE MUpa, paclumpsieT 1 0606LWaeT 3HaHUA 0 XKUBOW npupode, eé
OT/IMYUTESNIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3auMm 1 3BOMIKOLMKN, CO3LAET
YCNOBMS  A/19:  MO3HaHMS  3aKOHOB  XKMBOW  Npupodbl,  POPMMPOBaHUS
(hYHKUMOHa/IbHOW rpamMOTHOCTW, HaBblKOB 3[0pOBOro M 6e30racHOro obpasa
YKN3HW, 3KONIOMMYECKOTO MbILL/IEHWNSA, LLlEeHHOCTHOIO OTHOLLEHWSA K YKMBOW NpUpoAe
N YeslI0BEKY.

BonbLuoe 3HauveHre BMONOrNA MMEET TaKkxKe 418 peLleHns BOCNUTATe TbHbIX 1
pasBMBalOLLMX  3adady  cpefHero  o6wlero  o6pasoBaHMs,  coumanm3aumm
obyyvarowmxcs. 3yyeHve 6ronorum obecneumsaeT yCnoBusa 41d POpMUpoBaHuS
WHTENNEKTYaIbHbIX, KOMMYHWKALUMOHHbIX W MH(OPMAaLMOHHbIX  HaBbIKOB,
3CTETUYECKON Ky/bTypbl, CNOCOOGCTBYET WMHTerpauum GUOIOMMUYECKNX 3HaHWUIA C
npeLCTaBNeHNAMN U3 APYTUX YUYeOHbIX NPeaMETOB, B YACTHOCTU, (IM3NKN, XUMUN
N reorpagun. HassaHHble MOMIOXKEHUA O MpefjHa3HayeHUU y4yeGHOro npeamerta
«bvonorusa» CcocTtaBunv OCHOBY [Ns ONpedeneHns NOAXo4oB K OToopy U
CTPYKTYPVPOBaHMIO €ero COAEep>KaHWs, NpeAcTaB/eHHOro B MporpaMme Mo
6ronoruu.

OT16op cofepxXaHuns yyebHoro npeameTta «buonorus» Ha 6a30BOM YPOBHE
OCYLLECTBIEH C MO3MLMIA  KyNbTypoCOOOpPa3HOro MofAxoAa, B COOTBETCTBUM C
KOTOpPbIM O6y4atomecs [0/DKHbI OCBOWTbL 3HAaHWUA W YMEHWUS, 3HavuMMble AN
(hopMMpoBaHMA OOLLEN KYNbTypbl, ONpefenstoline anekBaTHOe MoBefdeHue
YesioBEKA B OKPYXKatoLLleil NMPUPOAHOW cpeae, BOCTpeboBaHHbIE B NMOBCEAHEBHOM
XKU3HN W MpaKTUYecKor aeatenbHocTU. Ocoboe MEeCTO B 3TOM CUCTEME 3HaHWUI
3aHMMatOT 3/IEMEHTbI COAePXaHWsA, KOTOpPble C/Y>aT OCHOBOW A/15 POPMUPOBaHMS
NMPeACTaB/IEHNA O COBPEMEHHON eCTeCTBEHHO-Hay4yHOW KapTuHe Mupa MU
LEHHOCTHbIX  OpPMEHTaumMaxX  JIMYHOCTW,  CMOCOOCTBYHOLMX  FymMaHM3auum
6ronornyeckoro obpasosaHus.

CTpyKTypupOBaHMe COfepXXaHus Y4yebHOro marepvana B nporpamme no
6uonornM OCyLEecTBNIEHO C Y4YETOM MPUOPUTETHOrO 3HAYEHMs 3HaHWUA 00
OT/INUYNTENbHBIX 0COBEHHOCTSAX XXMBOI MPUPOLbI, O eé YPOBHEBOW OpraHM3aLmmn 1
3BOMOLUMKN. B COOTBETCTBMU C 3TUM B CTPYKTYpe y4ebHOro npeameta «bronornsy»
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BblA€NEHbI CefytoLme cogepXaTebHble IMHUN: «B1oNorna Kak Hayka. MeTtogpl
HayyHOro nosHaHus», «Knetka Kak 6uonornyeckas cuctema», «OpraHusM Kak
buonornyeckad cuctema», «CuctemMa M MHOroobpasve OpraHMyeckoro mupa»,
«3DBOJIHOLMA XNBOI MPUPOAbI», «DKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTU».

Llenb n3yueHns yuebHOro npeameta «buonorms» Ha 6a30BOM YpOBHe —
OBNafileHVe  00y4YarolMMUCA  3HAHUAMW O  CTPYKTYPHO-(PYHKLUMOHabHOW
OpraHuM3auMm >KMBbIX CUCTEM pPasHOro paHra W MNpuUobpeTeHne  YMeHWiA
MCNONb30BaTb 3TU 3HAHUA [A1F FPaMOTHbIX [AENCTBMIA B OTHOLLEHWM OOBLEKTOB
XXVMBOW NPUPOAbI U PELLEHUSA Pa3/IYHbIX XXN3HEHHbIX NPO6GIEM.

[OoCTKEHNe Uenn u3ydeHnst yuyebHOro npegmeTa «buonorus» Ha 6a30BOM
YPOBHE 06eCnevnBaeTCs peLleHreM CneayoLmx 3agay:

OCBOEHMe 00YyYatoWMMNCH CUCTEMbI 3HAHWWA O OMONOTMYECKUX TEeOopusiX,
YUYEHUAX, 3aKOHaxX, 3aKOHOMEPHOCTAX, rMnoTesax, npasunax, CayXatwimx 0CHOBOM
ANA (hopMUpOBaHUA NPeAcTaBieHUA O eCTeCTBEHHO-Hay4HOW KapTvHe Mupa, o
MeTo[ax Hay4HOro nosHaHus, CTPOEHUN, MHOroo6pasumn 1 0COBEHHOCTAX XKUBbIX
CUCTEM Pa3HOr0 YPOBHS OpraHM3auuu, BblAAKLMXCA OTKPbITUAX U COBPEMEHHbIX
nccnefoBaHNsAX B G1oornu;

(hopMUpoBaHMe Yy 0OYYarOLLMXCA MO3HaBaTe/bHbIX, WHTENEKTYaIbHbIX W
TBOPYECKMX CMOCOBGHOCTEN B MPOLECCE aHa/M3a fAaHHbIX O MyTAX pa3sBUTUA B
OMONOrMM Hay4HbIX B3rNSL0B, WAEA UM MOAXOA0B K M3YYEHWMIO XXMBbIX CUCTEM
Pa3HOro YpPoBHA OpraHn3aunu;

CTaHOB/IEHME Yy oOydarowmxcs 00Wein  KynbTypbl, (QYHKUMOHaILHON
rPaMoOTHOCTH, Pa3BUTUE YMEHMIN OOBACHATb U OLEHMBATL AB/IEHNA OKPY>XatoLLEero
MMpa >KMBOW MpUPOAbl Ha OCHOBAaHMW 3HAHWA W ONbITa, MOMYYEHHbIX MNpPW
N3y4eHnn 6ronoruu;

(hopmupoBaHMe Yy 00y4aroLWMXCA YMEHWUA WINKOCTPUPOBATb  3HAYeHUe
OMO/IOTUYECKMX 3HAHWI B MNPAKTUYECKON [eATeNbHOCTW 4YenoBeKa, pPasBUTUK
COBPEMEHHbIX MEAULMHCKNX TEXHONOTUIA U arpoOb1OTEXHONOT WA

BOCNUTaHME YOeXAEHHOCTM B BO3MOXHOCTM MO3HAHWA Ye/I0OBEKOM >KMBOW
npupoabl, HE06X0ANMOCTU GEPEXXHOIO OTHOLLUEHMS K HEid, COBMOAEHNS STUUECKMX
HOPM NpK NPoBeLeHN BUOTOTNYECKNX NCCIEA0BAHNN;

OCO3HaHWe LEHHOCTM OWOMOrNYEeCKNX 3HaHWA AN MOBbIWEHUS YPOBHSA
3KOJIOTUYECKOW KyNbTYypbl, 4719 (hOPMUPOBaHMSA HAYyYHOrO MUPOBO33PEHUS;

NMPUMeEHEHME NPUOBPETEHHBLIX 3HAHWUIA U YMEHWIA B NOBCEAHEBHOMN XMU3HW ANS
OLLEHKM NOCNeACTBNIA CBOEIN AeATeIbHOCTM MO OTHOLLIEHUIO K OKPYXKatoLLei cpefe,
COOGCTBEHHOMY 3[0p0BbIO, 0OOCHOBaHME W COONIOAeHVME Mep NPOMNaKTUKM
3a60/1eBaHNN.
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B cucteme cpegHero obuiero o6pasoBaHus «buonorus», uydaemas Ha
6a30BOM YPOBHe, ABNAETCA 06s3aTe/lbHbIM Yy4eOHbIM MPeaMETOM, BXOASLWMM B
cocTaB NpeAMETHON 061acTn «ECTeCTBEHHO-HayUHble NPEAMETbI.

[na n3yyeHns 6ruonorny Ha 6a30BOM YpOBHE CpefiHero obuero obpasoBaHms
oTBoamTcA 68 yacos: B 10 knacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34
yaca (1 yac B Hefiento).



COOEP>XAHWVE OBYUEHUNA
10 KNTACC

Tema 1. Bnonorma kak Hayka.

Bronorusa kak Hayka. CBasb 61M010rMn ¢ 00LLLECTBEHHBIMUY, TEXHUYECKUMU U
APYTMMU eCTECTBEHHbIMU HaykaMu, uiocogmein, STUKOW, 3CTETUKON N NPaBoM.
Ponb 6uonormv B (POPMMPOBAHMM COBPEMEHHOW Hay4HOW KapTWHbI Mupa.
CucTema 610/10rMYeCKNX Hayk.

MeTo/bl MO3HaHWS XMBOW NpUpoab! (HabroAeHWe, 3KCNePUMEHT, ONM1caHue,
N3MepeHne, Knaccuukaums, MOAE/MpPoBaHuWe, CTaTUCTUYecKas 06paboTka
[aHHbIX).

JemMoHcTpaumn:

MopTpeThl: Y. AapsuH, ['. MeHgens, H. K. Konbuos, XK. YOTcoH n ®. Kpuk.

Tabnmupl 1 cxembl: «MeTobl NO3HAHWSA XXMBOW NPUPOAbI».

JlabopaTtopHble 1 NpakTUYecKue paboThbl:

MpakTnyeckass pabota Ne 1. «MIcnonb3oBaHME pPas3MYHbLIX METOA0B MpU
N3y4eHNUn B1ONOrNYECKNX OOBEKTOBY.

Tema 2. X)KnBble cUCTEMbBI U UX OpraHu3ayms.

YXuBble cuctembl (BMOCUCTEMBI) Kak npeaMeT nsyyeHns uonorun. OTanyme
YKMBbIX CUCTEM OT HEOPraHNYeCKON MPUPOLbI.

CBoiicTBa 61MOCUCTEM M X pa3HOOOpasune. Y pPoBHM opraHm3aumm 6MoCUCTEM:
MOMEKYNAPHbIA,  KMNETOYHbINA, TKaHEBbIA, OpPraHW3MeHHbIW, MONYNALUMOHHO-
BW0BOW, 3KOCUCTEMHbIV (6MOreoLeHOTUYECKNIA), BUOCHEPHDBIIA.

JdemoHcTpaymn:

Tabnmupbl n cxembl: «OCHOBHbIE MPU3HAKK XWU3HU», «YPOBHU OpraHu3auum
YKNBOW NPUPOAbI».

O6opypaosaHue: mogens monekynsl AHK.

Tema 3. XMMNYECKWUIA COCTaB U CTPOEHNE KNETKN.

XUMWNYECKNA COCTaB KETKU. XUMWYECKUE 3/IEMEHTbI: MaKpPO3/1eMEHTbI,
MWUKPO3/1eMeHTbl. Bofa 1 MMHepabHble BELLeCTBa.

PyHKUMM BOAbI W MUHEpPabHbIX BelecTB B KieTke. [loanep>kaHue
OCMOTMYeCKOro banaHca.

Benkn. CoctaB 1 cTpoeHue 6enkoB. AMWHOKMCIOTBI — MOHOMepPbI GeNKOoB.
He3ameHUMbIe 1 3aMEHNMble aMUHOKUCNO0Tbl. AMUHOKWUC/IOTHBIVA COCTaB. Y POBHM
CTPYKTYpbl  6e/IKoBOW  MOMeKy/nbl  (MepBMYHas, BTOPWYHAA, TPETUYHAA U
yeTBepTUYHAA CTPYKTypa). XMMUYEecKme CBOWCTBA 6enKoB. Buonoruyeckue
(OYHKL MM GENKOB.



depmeHTbl — Ouonorvyeckne Katanusatopbl. CTpoeHMe  (epMeHTa:
aKTUBHbIA LEHTP, cybcTpaTHas crneuu@uyuHocTb. KodepMmeHTbl. ButamuHbl.
OT1/nMums bepMEHTOB OT HEOPraHNYECKMX KaTa/In3aTopos.

Yrnesofbl: MOHOcCaxapuiabl  (rnoKo3a, pubo3a U [e30KCuprb03a),
aucaxapuibl (caxaposa, nakTosa) W nonucaxapugbl  (Kpaxman, [/IMKOreH,
LiesiNton03a). bruonormnyeckne PyHKUUN yrneBoaos.

Nnnngbl:  Tpuranuepuapl,  oconunuapl, ctepouabl.  TmapodunibHo-
rmapoobHble CBOMCTBa. bBuonornyeckne (yHKUMM nmunuaoB. CpaBHeHMe
YrneBoAoB, 6eNKOB M NUMUA0B KaK UCTOUYHMKOB 3HEPT U,

HyknenHoBble kucnotel: AHK wn PHK. Hykneotngbl — MOHOMepbI
HYK/IeMHOBbIX KMcnoT. CtpoeHme n yHKumn AHK. CtpoeHne n yHkumm PHK.
Buabl PHK. AT®: cTpoeHme n yHKUnN.

LinTonorus — Hayka o Knetke. KnetoyHas Teopus — npumep B3aMMOLencTens
naen n (hakToB B HAYYHOM NO3HaHWUN. MeTOoAbl U3YYeHNSA KNETKMN.

KneTka Kak UefnocTHas »>kmas cuctema. OO6WMe MpU3HAKM  K/ETOK:
3aMKHYyTas Hapy>kHas MembpaHa, monekynbl OHK KakK reHeTMyeckuii annapar,
cucTemMa CuMHTe3a beska.

Tunbl KMETOK: 3yKapuoThyeckas U npokapuoTuyeckas. OCOGEHHOCTU
CTPOEHNA MPOKApMOTUYECKON KNeTKW. KneTouyHas cTeHKa 6Gaktepuid. CTpoeHue
3YKapnUOTUYECKON KNeTKU. OCHOBHblE OT/IMUMA PACTUTENIbHOW, XXUBOTHOW U
FPUBHOI KNETKMN.

[MOBEPXHOCTHbIE CTPYKTYpPbl KNETOK — KNETOYHAsA CTEHKA, MMKOKa/IMKC, UX
(hyHKUMK. MNnasmatuyeckas membpaHa, eé cBoicTea 1 (hyHKUMK. Lintonnasma n eé
opraHongabl. OgHoMeMbpaHHble opraHouabl KneTku: 3IC, annapaT [onbmKu,
NN30COMbI.  [10/lyaBTOHOMHbIE OpraHouabl KNeTKA: MUTOXOHAPUW, NAacTuabl.
MponcxoxaeHne MUTOXOHAPUA W nnactud. Buabl nnactua. HemeM6paHHble
opraHougpl KNeTKu: pPUBOCOMbI, K/IETOYHbLIA LEHTP, UEHTPUONN, PECHUYKMN,
XTYTUKN. DYHKLMN OPraHOMAOB KNeTKN. BKntoyeHus.

AApPO — perynaTtopHbIA LeHTP KneTkn. CTpoeHve agpa: afepHas 060/104Ka,
Kapuornasma, XpoMaTuH, ApbILLKO. XPOMOCOMbI.

TpaHCMopT BELLECTB B KNETKE.

JdemoHcTpaymn:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. LUBaHH, M. LLneigeH, P. Bupxos, .
YoT1coH, . Kpuk, M. YUnkunHc, P. ®paHknuvH, K. M. bap.

Avarpammbl:  «PacnpegeneHve XUMWYECKUX 3/1EMEHTOB B HEXWMBOWA
npupoge», «PacnpeaeneHne XMMUYECKMX 3IEMEHTOB B XXMBOW NPUPOLE.

Tabnuubl N cxembl: «lleprognyeckas Tabnmua XMMUYECKUX 3/1EMEHTOBY,
«CTpoeHne MoseKy bl BOAbI», «<BUOCUHTE3 besikax», «CTpoeHre MONeKy bl 6enka,
«CTpoeHne epmeHTa», «HyknenHosble KMCnoTbl. JHK», «CTpoeHne Monekysbl
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ATO», «CTpoeHNe 3yKapnuoTMUeCKOM KNeTKu», «CTPOeHME XXKMBOTHOM KNETKW»,
«CTpoeHne pacTUTENbHOW KNeTKn», «CTpOeHMEe MNPOKApUOTUYECKON KNETKW»,
«CTpoeHue aapa KNeTKU», «YTNesoab», «JInnuasi».

O6opyaoBaHMe: CBETOBOM MWMKPOCKOMN, 060pyaoBaHWe [N MPOBeAeHMS
HabMO4eHNA, WN3MEPEHWUA, 3KCMEPUMEHTOB, MWKpOMpenapaTbl PacTUTENbHbIX,
YXMBOTHbIX 1 6aKTepUasibHbIX KNETOK.

JTabopaTopHble 1 NpaKTU4YecKue paboThbl:

NabopaTopHas pabota No 1. «/3yyeHMe KaTa/MTUYECKO aKTUBHOCTM
(hepMeHTOB (Ha NpMMepe amunasbl UK Katanasbl)».

NabopaTopHas pabota Ne 2. «M3yuyeHMe CTPOEHMS KNETOK pPacTeHWUM,
YXMBOTHbIX U 6aKTepuil Nof MWKPOCKOMOM Ha roTOBbIX MUKporpenapaTax v nx
ornmcaHue».

Tema 4. XKn3HeeaTeNIbHOCTb KNETKW.

OO6MeH BeLLecTB, UM MeTabonnsm. Accumnaaums (NnacTUYeckuii 06meH) v
ancenmmnnaumsa  (SHepreTUYecKUi 06MeH) — ABe CTOPOHbI €4MHOro npouecca
mMeTabonmsma. Ponb 3aKOHOB COXPaHEHWS BELLECTB W 3Hepruv B MOHWMaHUK
meTabonmsma.

Tunbl 06MeHa BELLECTB: aBTOTPOMHbIA 1 reTepoTPOdHbIA. Ponb hepMeHTOB
B 0OMeHe BeLLEeCTB ¥ NPeBPaLLEHNN 3HEPTUN B KNETKe.

doTtocmHTe3. CeToBad W TemHOBad (pasbl (POTOCMHTe3a. Peakuun
(hoTOCMHTE3a. DPPEKTUBHOCTL (POTOCUHTE3A. 3HAYEHME (DOTOCMHTE3A AJ1A XKU3HM
Ha 3emne. BnvsaHWe ycnoBumin cpefbl Ha POTOCUHTE3 M CMOCOObI MOBbLILLEHNSA €r0
MPOAYKTUBHOCTU Y KY/IbTYPHbIX PACTEHWM.

XemMoCuHTe3. XeMoCUHTEe3MpYtowme 6akTepun. 3HaYeHe XeMOCUHTe3a A1S
XXM3HW Ha 3emne.

AHepreTnyecknii 0bmMeH B K/eTke. PacluensieHne BeLeCTB, BblienieHune u
aKKyMy/IMpOBaHWe 3HEPrMn B K/ETKe. JTanbl  3HEPreTMyeckoro obmeHa.
['nnkonus. bpoxeHne u ero BuAabl. KucnopoaHoe OKUCNEHWE, WK KNEeTOYHOe
AbIXaHue. OKucnunTensHoe (hocopunpoBaHme. APeKTUBHOCTb
3HepreTn4eckoro obmeHa.

PeakumMn MmaTpuyHOro cuHTesa. [eHeTudyeckaa uHMopmauma un  AOHK.
Peanunsaumns reHeTUYeCKOW WHQOpMauMn B K/eTke. [TeHEeTUYeCKMil KOoh U ero
CBOMCTBA. TpaHCKpunuusa — MaTpuuHbliii cnHTe3 PHK. TpaHcnauus — 6MoCuHTEs
benka. OTtanbl TpaHcnaumn. KoaupoBaHMe amMuHOKMCNOT. Ponb pubocoMm B
buocnHTe3e benka.

HekneTo4yHble (0OPMbI XKU3HM — BUPYCbI. VIcTopua oTKpbITUS BUpycoBs (. .
BaHOBCKMi1). OCOGEHHOCTM CTPOEHUS WM XKM3HEHHOro LMKIa BUPYCOB.
BakTepuotarn. BonesHu pacTeHWd, >KMBOTHBIX W YesioBEKa, Bbl3blBaeMble
BUpycamun. Bupyc nvmmyHogepmumTa yenoseka (BUY) — Bosbyautens Cria.
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Ob6paTHad  TpaHCKpunuusa,  pesBeptasa W wuHTerpasa.  [lpodwmnaktmka
pacrnpocTpaHeHns BUPYCHbIX 3a60/1eBaHNMN.

JemMoHcTpaumn:

MopTpeTbl: H. K. Konbuos, 4. N. MBaHoBCkMIA, K. A. TMMPA3EB.

Tabnuubl U CXeMbl: «Tunbl NUTaHUs», «MeTabonmam», «MUTOXOHAPUS,
«OHEPreTUYeCKNin 06MeH», «Xnoponnact», «PoTocuHTed», «CTpoeHne AHK»,
«CTpoeHne 1 PYHKLMOHMPOBaHME reHay», «CMHTE3 Benka», «FeHeTUYECKNIA Koy,
«Bupycbl», «baktepnotarn», «CTpoeHNe U XU3HEeHHbIR UMK Bupyca Cria,
bakTepuodhara», «Pennnkauma AHK».

O6opyaoBaHue: mogenu-annavkaumm «Yapoenve OHK n TpaHCKpunums,
«brnocnHTes 6enkax», «CTpoeHMe KNeTKU», Mofenb CTPYKTypbl AHK.

Tema 5. PasmMHOXeHMe U MHAMBUAYa/IbHOE pa3BUTMe OPraHn3MOoB.

KNeTouHbIn LUK, WA XU3HEHHbIA UUKN KNeTKW. VHTepasa U MUTOS.
Mpouecchl, NpoTekawowme B MHTepdase. Penmkauns — peakumsi MaTpyUYHOro
cuHtesa [OHK. CTpoeHMe XpoMOCOM. XPOMOCOMHbIA Habop — KapuoTun.
AvnnongHeln M raniongHblidi  XPOMOCOMHble  Habopbl.  XpomaTtupibl.
LiuTonornyeckme OCHOBbl  Pa3MHOXEHWA U WHAMBUAYA/ILHOTO  Pa3BUTUSA
OpraH13Mos.

[eneHve knetkn — mutos. Ctagmm mmtosa. lMpouecchl, Npoucxogawime Ha
pasHbIX CTaguax MMTo3a. BUOMOrMYecKnin CMbIC/T MATO3A.

[Mporpammupyemas rubesib KneTkm — anonTos.

dopmMbl pa3sMHOXeHWA opraHu3MoB: 6ecrnosioe 1 nonosoe. Buapl 6ecrnonoro
PasMHOXEHWUA: [eNeHVe HaaBoe, MOYKOBaHWE OAHO- W MHOTFOK/IETOYHbIX,
cropoobpas3oBaHue, BereTaTMBHOE pasMHOXKEHMe. VICKYCCTBEHHOE K/IOHMPOBaHMWE
OpraHn3MoB, ero 3HavyeHue 419 Cefekumn,

Mon10BOE pasMHOXKEHME, ero OTINYKNA OT BECMOosoro.

Meito3. Ctagun Meiio3a. poueccbl, Npoucxofsdwme Ha CTagmax Meinosa.
[MoBeaeHNe XpPOMOCOM B Melo3e. KpoccuHroeep. Buonornyeckuin cmbicn wu
3HauYeHue melio3a.

[[ameToreHes — npouecc 06pa3oBaHUA MOMOBbIX KNETOK Y >KMBOTHBIX.
MonoBble Xenesbl: CEMEHHUKN N AnYHMKKA. Ob6pa3oBaHVe M pasBUTUE MOJIOBbLIX
KNeTOK — rameT (crnepmaTto3omi, SNLEKNeTKa) — CriepMaToreHe3 M OBOreHes.
OC06eHHOCTM CTPOeHUs AWLEKNETOK W crnepmaro3ongoB. OnnofoTBOPEHNE.
MapTeHoreHes.

NHamBuayanbHoe passutve  (OHTOreHe3). 3OMOpPMOHaNIbHOE  pa3BMTUE
(smbpuroreHes). 3Tanbl 3MOPMOHA/ILHOTO Pa3BUTMA Y MO3BOHOYHbIX YKMBOTHbIX:
ApobneHne, ractTpynaums, opraHoreHes. 1ocTamopuoHasibHOe passBuTve. Tunbl
MOCTIMOPVOHA/IBHOTO  PasBUTUA: NPAMOe, Henpsmoe (JIMYMHOYHOE). BruvsHue
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cCpefbl Ha pa3BUTWE OpPraHW3MOoB, (PaKTOPbI, CMOCOOHbIE BbI3blBATb BPOXAEHHbIE
YpOACTBa.

PocT 1 pa3suTue pacTeHWid. OHTOreHe3 LBETKOBOIO PacTeHWs: CTPOeHue
CemMeHw, CTaAuu PasBuUTUS.

JdemoHcTpaymn:

Tabnuubl N CXeMbl: «@POPMbl Pa3MHOXEHWUS OPraHM3MoB», «[1BONHOE
OMNOAOTBOPEHME Y LIBETKOBbIX pacTeHuil», «BeretatvBHOe pa3MHOXeHWE
pacTeHuin», «[eneHne KneTku 6akrepuit», «CTpPOeHMEe MOMOBbIX K/ETOK»,
«CTpOeHne XPOMOCOMbI», «KneTouHbI LnK», «Penankauma OHK», «Mutos»,
«Menos», «Ipsamoe 1 Henpsamoe pasBuTue», «FameToreHe3 y MIEKONUTAOLLINX U
yenoseka», «OCHOBHbIe CTaANN OHTOreHesax.

Ob6opynoBaHue: MWKpPOCKON, MUKponpenapaTsbl «Cnepmato3onspl
MNIeKONUTaroLweroy», «AnLUekneTka MaekonuTarollero», «KapnokmHes B KneTkax
KOpellKka nykKa», MarHWTHas MopAefib-annavkauma «[eneHve Knetku», MOLesb
AHK, mogenb MeTaazHOM XpOMOCOMbI.

JTabopaTopHble 1 NpaKTU4YecKue paboThbl:

NabopatopHad pabota Ne 3. «HabnwogeHve MUTO3a B K/eTKaxX KOHYMKa
KOpeLLKa /lyKa Ha roTOBbIX MUKpOMpenapaTax».

NabopaTopHas pabota Ne 4. «M3yuyeHMe CTPOEHWS MOMOBbIX KMNETOK Ha
rOTOBbLIX MUKpOMpenaparax».

Tema 6. HacnegcTBeHHOCTb M UISMEHUMBOCTbL OPraHM3MoB.

MMpeameT 1 3aga4n reHeTUKN. Victopma pa3BnTusa reHeTUKK. Posb LMTONOrnn
N AMOPUONOrNA B CTAHOBMIEHUWN TeHETUKW. BKnag POCCUMNCKUX N 3apyBexxHbIX
YYéHbIX B pasBuUTUE TeHeTUKU. MeTodbl TeHeTUKN (rMbpuaonornyecKuii,
LUMTOreHETUYECKUIA, MONEKYNAPHO-reHeTuYecknin). OCHOBHbIE  TeHeTUYecKue
NOHATMSA. ["'eHeTUYeCKasd CMBO/INKA, UCMO/b3yeMast B CXeMaxX CKPELLMBaHWA.

3aKOHOMepPHOCTM HacnefoBaHUA MPU3HaKOB, YCTaHOBNEHHbIe . MeHaenem.
MoHOrnopuaHoe ckpelumMBaHue. 3akoH eAMHOOOpa3ns rvbpuaoB MNepBoro
nokoneHus. [lpaBuao AOMUHMPOBaHMA. 3aKOH pacLiensieHMs  npU3HaKoB.
['MnoTe3a YNCTOThbI rameT. o/IHOe M HeNOHOE AOMUHMPOBaHME.

AnrmbpuaHoe  ckpewmBaHve.  3aKOH  HE3aBMCUMMOIO  Hac/efoBaHMS
NMpu3HakoB.  LIuToreHeTMyeckue  OCHOBbI  AUTMOPUAHOTO  CKPELLMBaHWA.
AHanunsunpytoLlee ckpeLLmBaHme. VIcnonb3oBaHne aHaIM3NPYIOLLLEro CKpeLLMBaHus
AN19 OnpefeneHns reHoTumna ocoow.

CuenneHHoe HacnefoBaHWe npu3HakoB. Pabota T. MopraHa o
CLienIEHHOMY HacnefoBaHMIO TeHOB. HapyLleHne CLenneHns reHoB B pesynbtarte
KPOCCUHroBepa.

XPOMOCOMHasA Teopusi Hac/eACTBEeHHOCTU. [TeHeTUYeCcKne KapThbl.
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['eHeTnKa nona. XpoOMOCOMHOe onpegeneHne nona. AyTocoMbl U MOJIOBbIE
XPOMOCOMbI. ["'OMOrameTHble W reTeporamMeTHble opraHusmbl. HacnegosaHue
NMPU3HAKOB, CLEMMEHHbIX C NOJIOM.

I3MeHUYMBOCTL. BMbl NSMEHUMBOCTWN: HEHAC/NECTBEHHAs N HacNeCTBEHHaS.
Ponb  cpegbl B HEHACNeACTBEHHOM  M3MEHYMBOCTW.  XapaKTepucTuka
MOANPUKALIMOHHON N3MEHYMBOCTW. BapmalMoHHbI psif 1 BapuaLMoHHas KpuBas.
Hopma peakuun npusHaka. Ko/fM4ecTBeHHbIE U KayeCTBEHHbIE MPU3HAKU U KX
HopMa peakummn. CBoMCcTBa MOAUDMKALMOHHON M3MEHUNBOCTN.

HacnenctBeHHass, WAM reHOTUMNMYECKas, W3MEH4YMBOCTb. KoMOMHaTMBHAS
M3MEHYMBOCTb. Melro3 K1 MoMoBOM NPOLECC — OCHOBa KOMOWHATUBHOM
N3MeHUYMBOCTN. MyTaUMOHHasA M3MeHUMBOCTb. Knaccngukaumsa MyTaumii: reHHble,
XPOMOCOMHbIE, FeHOMHbIe. YacToTa 1 NpuymHbl MyTaumid. MyTareHHble (hakTopbl.
3aKOH roMO/I0rMYEeCKMX PSA0B B HacNeACTBEHHOWN n3meHUMBOCTU H. . BaBunosa.

BHedAnepHaa HacneACTBEHHOCTb U M3MEHUYMBOCTb.

[[eHeTuKa 4enoseka. KapuoTun 4enoseka. OCHOBHble MeTOAbl TEHETUKMU
YeN0BEKA: reHeanormyecKnia, 6IM3HELI0BbIN, LIMTOreHETUYECKNA, BUMOXMMUYECKUIA,
MOEKYNAPHO-TeHETUYECKMIA. CoBpeMeHHoe onpegeneHune reHoTumna:
NOJIHOreHOMHOE CeKBEeHMpOBaHWe, TeHOTUMNNPOBaHKWEe, B TOM YMC/e C MOMOLLbIO
MUP-aHann3a. HacneacTBeHHble 3a00/1eBaHUS  YesioBeKa: TeHHble 00Me3Hu,
60Ne3HN C HacneACTBEHHOW MpPeapacnosioXXeHHOCTbI0, XPOMOCOMHbIE GOME3HN.
Comatumyeckne u reHepatuBHble MyTauun. CTBOMOBblE KAETKW. [TpuUHUMNBI
3[10POBOro 06pasa XXM3HW, ANAarHOCTUKIK, NMPOMPUIAKTUKA U NTIeYeHNS TEeHETUYECKNX
bonesHein. MefguKO-reHeTUYeCKOe KOHCY/IbTUPOBaHMe. 3HavyeHne MeaMLUHCKOM
reHeTVKM B NPeA0TBPaLLEHNM U NTEYEHUN TeHEeTUYeCKNX 3a00/1eBaHUNIA YeloBeka.

JemMoHcTpauymn:

MopTpeTbl: . MeHgens, T. MopraH, I'. ge dpus, C. C. YeTtBepukos, H. B.
TumoeeB-Pecosckuin, H. V. BaBunos.

Tabnuubl M cxembl:  «MOHOTMOPUAHOE  CKpewmBaHWe U ero
LNTOreHeTMYeCKad OCHOBa», «3aKOH paclUensieHMsa U ero LMTOreHeTnyeckas
OCHOBa», «3aKOH  4YWUCTOTbl  ramet»,  «uUrnébpuaHoe  CKpeLmBaHue»,
«LluTonornyeckme  OCHOBblI  AUTMOPUAHONO  CKPeLyBaHUS», «Meiio3»,
«B3ammopencTBme annenbHbIX TreHOB», «[E€HETUYECKMe KapTbl PaCTEHWUM,
XXMBOTHbIX U 4enioBeKa», «[eHeTuKa nona», «3aKOHOMEPHOCTU HacneLoBaHuA,
CUENn/IeHHOro ¢ nosom», «KapmoTunbl 4YenoBeka W XKMBOTHbIX», «Buibl
N3MeHYMBOCTU», «MoanduKaunoHHas W3MEHUMBOCTb», «HacnegoBaHue pesyc-
(hakTopa», «I"eHeTnKa rpynn Kposu», «MyTaunmoHHas N3MEHUNBOCTb.

Oo6opypaosaHue: mogenu-annankauum «MoHOTM6pMAHOE CKPeLMBaHNE,
«HenonHoe [OMWHMPOBaHWE», «UrnbpuaHoe CcKpeliyBaHme», «llepekpécTt
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XPOMOCOM», MMUKPOCKOM W MuUKponpenapar «[posoduna» (Hopma, MyTauumm
(hopMbl KpbINbEB M OKpacku Tena), repbapuii «F0pox NoCeBHOM».

JTabopaTopHble 1 NpaKTU4YecKue paboThbil:

NabopatopHasa pa6ota Ne 5. «l/13yyeHne pe3ynbTaTOB MOHOrMOGPUAHOIO U
ANTMOPUAHOIO CKPeLLMBaHNS y Ap030(unsibl Ha FOTOBLIX MUKPOMNpenaparax».

NabopaTopHas pab6oTta Ne 6. «M3yyeHne MOANKDMKALMOHHOW N3MEHUYMBOCTMH,
MOCTPOEHME BapMaLMOHHOIO psja U BapuaLMOHHOW KPUBOWA».

NabopaTopHas pabota Ne 7. «AHann3 myTauumi y Apo3odubl Ha roTOBbIX
MUKpOMpenapaTax».

MpakTnyeckas pabota Ne 2. «CocTaBneHve W aHaiM3 POLOC/IOBHbIX
YenoBeKay.

Tema 7. Cenekumsa opraHnamoB. OCHOBbI BUOTEXHOIOM N,

Cenekuma Kak Hayka W npouecc. 3apoXaeHue cenekumm u AoMecTUKauus.
YueHne H. V. BaBwnoBa 0 UeHTpax MPOUCXOXAEHUS W  MHOroobpasms
KYNbTYPHbIX PacTeHWid. LIeHTpbl NMPOUCXOXAEHUS AOMALLIHMX YXMBOTHbIX. CopT,
nopoza, LTamm.

CoBpeMeHHble MeTOAbI cenekumn. MaccoBblil U MHAVMBUAYa/TbHBIA 0TOOPbI B
CeNeKUMN pacTeHUn M XMBOTHbIX. OueHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
CKpewmBaHne — WHOPUAUHT. Yuctas nnHMA. CKpewmBaHWe UWUCTbIX JIMHWNA.
["eTeposuc, nam rnbpugHas cuna. HepoAaCTBEHHOE CKpeLvBaHWe — ayTOPUANHT.
OTpganéHHas rubpmamsaums u  e€ ycnexu. VICKYCCTBEHHbIA MyTareHes MU
noslyyeHvie MNOMMNIOUA0B. [OCTUXKEHWUA CeNnekumn PacTeHUd, >KXMBOTHLIX U
MWKPOOPraHn3MOB.

BuoTtexHonorusa Kak oTpac/ib NpPou3BOACTBa. [eHHaa MHXeHepusa. ITanbl
co3faHna pekoMbuHaHTHOM JHK 1 TpaHCreHHbIX opraHu3aMoB. KneTouHas
NHXeHepus. KneTouHble KynbTypbl. MUKPOKNOHA/IbHOE pasMHOXEHWE PacTeHWIA.
KnoHpoBaHMe BbICOKOMPOAYKTUBHBIX  CEbCKOXO3ANCTBEHHbIX OPraHM3MOB.

Jkonornyeckne 1 atuyeckne  npobnembl. MO —  TeHeTUYecKM
MOAN(ULMPOBAHHbIE OPraHN3MbI.
JeMoHcTpaymn:

MopTtpetbl: H. . Basunos, N. B. MuuypuH, I'. O. KapneyeHko, M. &.
iBaHOB.

Tabnuubl N cxembl: KapTa «LIeHTpbl MPOMCXOXAEHUA U MHOroobpasus
KYNbTYPHbIX pacTeHWi», «Iopoabl AOMALLHUX YXKUBOTHbIX», «CopTa Ky/bTYPHbIX
pacTeHuin», «OThanéHHas rubpuansaums», «PaboTbl akagemuka M. @. BaHoBa»,
«Monunnongmsa», «O6beKTbl BuoTexHoMormm», «KnetouHble KynbTypbl W
KNIOHUPOBaHMe», «KOHCTPYNpoBaHue 1 NepeHoc reHoB, XPOMOCOM».

Ob6opyfoBaHMe: My/sHXKU NI0L0B 1N KOPHEMNOA0B ANKNX (HOPM U KY/IbTYPHbIX
COPTOB pacTeHui, repbapmii «CenbCKOX035ANCTBEHHbIE PACTEHUS».
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JlabopaTopHble U NPaKTUYeCKne paboThbl:

Akekypens «OCHOBHbIE METOAbl U AOCTVMDKEHUS| CENeKUUWM PacTEHWUA W
YXMBOTHbIX (Ha CENEeKLUMOHHYHO CTaHuuto, MNEMEHHYHO thepmy,
COPTOMCMbITATENbHbIA  Y4aCTOK, B  TEM/IMYHOE XO3AWCTBO, /1labopaToputo
arpoyHMBEPCUTETA UMW HAYYHOTO LEEHTPA)».

11 KNNTACC

Tema 1. 9BoNHOLUMOHHAA 6Monoruns.

MpesnocbIiIKM - BO3HUKHOBEHUA  3BOJIIOLMOHHON Teopuun. 3IBONHOLMOHHAS
Teopus u eé MecTto B 6uonornn. BnvsHue 3BOMOLMOHHON TEOPUWN Ha pa3BUTUe
OMoIorUN 1 APYTnX HaykK.

Csupgetenscrtea 3Bonoummn. [laseoOHTONIONMYECKME: NOCNef0BaTe/lbHOCTb
NOSB/IEHNA BUAOB B MaEOHTONIONMYECKOW NIETONUCK, MEePeXofHble  (opMbl.
Buoreorpaduyeckme: CX0ACTBO M pasnmyne ayH 1 prop MaTepUKOB 1 OCTPOBOB.

AMOpUONOrnyeckme: CXOACTBA W pas3nMums 3MOPUOHOB pasHbIX BUOB
MO3BOHOYHbIX. CpaBHUTE/IbHO-aHATOMUYECKME: TOMOJIOTMYHbIE, aHa/IOTUYHbIE,
PYLMMEHTapHble opraHbl, arasu3mMbl. MonekynsapHO-6MOXMMUYECKME: CXOACTBO
MEXaHW3MOB HaCNefCTBEHHOCTU W OCHOBHbIX MeTabo/NYecKnX MyTen y BCeX
OpraH13Mos.

JBo/loUMOHHaA Teopusa Y. [apsBuHa. [1peanocbinkM  BO3HUKHOBEHUA
AapBMHU3MA. [BVXKYyLiMe CWbl 3BOMKOLMM BUAOB MO [apeuHy (M30bITOYHOE
Pa3sMHOXXEHWE MPU OrpaHUYEHHOCTU PECYPCOB, HeornpenenéHHas WU3MEeH4YMBOCTD,
6opbba 3a CyLEecTBOBaHWe, ECTECTBEHHbIN 0TOOP).

CuHTeTn4yeckan Teopus asonounm (CT3) 1 eé OCHOBHbIE MOMOXEHNS.

Mwukpoasontouus. Monynaums Kak eauH1La BUAa 1 3BOJTHOLMMN,

ABmxyuime cunbl (hakTopbl) 3BOAKOUUN BUAOB B Npupoge. MyTaunoHHbIN
npouecc M KoMOMHATMBHAA WM3MeHUMBOCTb. [MONYyNAUMOHHbIE BOSIHbI W Apeid
reHoB. V13onauma n murpaums.

ECTecTBeHHbIM OTOOP — HanpaBnAwWMA  (hakTop 3sonounn. Popmbl
eCTeCTBEHHOro oTbopa.

[MpncnocobneHHOCTL OpraHM3MOB Kak pesynbTaT 3sonounn. [pumepsl
NMPUCNOCO6IEHNIA Y OpraHn3MoB. ApomMopgo3bl 1 namnoadanTaunu.

Bug wn Bupgoo6bpasosaHuve. Kputepum Buga.  OCHOBHble  (hOpMbl
BNA006pa30oBaHNA: reorpagmyeckoe, 3K0I0rM4ecKoe.

Makpoagonouus. Dopmbl  3BOMOUMK:  (JUNETUYECKas, [AMBEPreHTHas,
KOHBEpPreHTHas, napaanensHas. HeobpatMmocTb 3BOOLUN.

[MponcxoxaeHne OT Hecneumann3nMpoBaHHbIX MpefKoB. lMporpeccupyroLuas
crneyvanmsaums. AfanTueHas pagnaums.
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JdemoHcTpaymn:

MopTpeTbl: K. JTuHHel, XK. b. Jlamapk, Y. AapsuH, B. O. Kosanesckuid, K.
M. Bap, 3. 'ekkenb, ®. Mionnep, A. H. CeBepuoB.

Tabnuubl N Cxembl: «Pa3BUTHE OPraHMYecKoro Mmmpa Ha 3emsne», «3apoabILUn
MO3BOHOYHbIX  XKMBOTHbIX»,  «ApXeonTepuKc»,  «®Popmbl  GOpbObI  3a
CYLLIECTBOBaHME», «ECTeCTBEHHbI 0T6OP», «MHOroobpasne COPTOB PaCTEHUI»,
«MHoroobpasue nopoA  >XMBOTHbIX», «Monynauumns», «MyTaunoHHas
N3MEHYMBOCTb», «ApomMopdo3sbl», «/anoagantaumm», «O6Las aereHepaums»,
«ABWKyLLME CWNbl 3BOMOUMMY», «KapTa-cxema mapuipyta nyTewectsua Y.
HapBunHa», «bopbba 3a CyllecTBOBaHME», «IMpUCNOCcO6NeHHOCTb OPraHN3MOoB,
«["eorpadmueckoe BMI006pa3oBaHNE», «IKONOrMUYECKOe BUA006PA30BaHME.

O6opyfoBaHMe: KOMNMEKLUMS HACEKOMbIX C Pas/IMyHbIMU TUMaMU OKPACKW,
Habop MNOAOB M CeMsH, KOMNeKums «MprvMepbl 3aWUTHBLIX NPUCMIOCOBNEHNIA Y
YXMBOTHbIX», Mofenb «OCHOBHbIE Hamnpas/ieHVs 3BOMOLUMM», 00bEMHAsA MOesb
«CTpOeHne ro/IOBHOr0 Mo3ra No3BOHOYHbIX.

Buoreorpagpuueckas Kapta Mmupa, Konnekums «®Popmbl  COXPaHHOCTU
MCKOMAeMbIX >KMBOTHbIX W pacTeHWid», MoAenb annankauus «llepekpéct
XPOMOCOM»,  BfaXHble Mpenapatbl «Pa3BuTMe Hacekomoro», «Pa3suTue
NArywKu», MuKponpenapat «posotuna» (Hopma, MyTaumn opMbl KpPbIIbEB U
OKpacku Tena).

JTabopaTopHble 1 NpaKTU4YecKue paboThbil:

NabopatopHad pabota Ne 1. «CpaBHeHVe BWAOB MO MOPM(OIOr1MYECKOMY
KpUTEPUIO».

NabopatopHas paboTta Ne 2. «OnucaHue NPUCnocob/IeEHHOCTM opraHu3ma u
€€ OTHOCUTENBLHOIO XapaKrepa.

Tema 2. BO3HMKHOBEHWE N pa3BUTKE XXU3HW Ha 3eMe.

[loHay4Hble NpeacTaBNeHNs O 3apOXKAEHMU >XMU3HW. HayuHble runoTesbl
BO3HWKHOBEHUA >XM3HW Ha 3emsie: abuoreHes U naHcnepMus. Xummnyeckas
3BoNoUMA. AOMOreHHbIN CUHTE3 OpraHMYeCcKMX BELLECTB W3 HEOPraHU4YecKux.
AKCnepuMeHTaNbHOE MOATBEPXKAEHNE XMMUYECKOW 3BOMIIOLMN. HavasbHble aTansbl
6uonornyeckoin agonoummn. Mmnotesa PHK-mupa. ®opmuposaHne MemobpaHHbIX
CTPYKTYpP M BO3HWKHOBEHWE MPOTOKMETKU. [lepBble KMIETKM U WX 3BOJOLMSA.
P opMMpOBaHNE OCHOBHbIX FPYMM XXUBbIX OPraH13mOB.

Pa3BuTNE XM3HM Ha 3emie Mo 3paM W1 nepuogam. Katapxen. Apxeinckas u
NpoTepo3oiickas apbl. [laneo3oiickas 3pa W eé nepuodbl: KemMOpPUIACKUN,
OPAOBUKCKWIA, CUNYPUACKIIA, IEBOHCKNIA, KAMEHHOYTO/bHbII, NEPMCKUN.

Me3030icKas apa 1 eé nNepuofpbl: TPUACOBbINA, FOPCKUIA, MESIOBOIA.

KaiHo3oiickad 3pa W €& nepuodbl: ManeoreHoBbI, HEOreHOBbIN,
aHTPOIMOreHOBbIM.
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XapakTepucTuKa KamMmMarta U reosiormyeckmx npoueccoB. OCHOBHbIe 3Tarbl
3BO/MOLMN PACTUTENIbHOrO U XXMBOTHOMO MUpa. ApOMOPJO3bl Yy pacTeHUA K
XXUBOTHbIX. [10ABNEHME, pacLBET U BbIMUPaHWe TPy XXMBbIX OPraHU3MoB.

CuctemMa OpraHMYeckoro mMupa Kak oOTpaxeHue 3BosoumMn. OCHOBHbIe
cUCTemMaTmyecKme rpynrbsl OpraHnM3mos.

3BO/OLMS YenoBeKa. AHTPOMNONOrNA Kak Hayka. PasBuTune npeactaBneHuii o
NMPONCXOXAEHUN YenoBeka. MeToabl M3yyeHWa aHTponoreHesa. CxoacTtBa WM
pas3inuna YenoBeKa U XXMBOTHbIX. CUCTEMATUYECKOE MONOXEHNE Ye0BEKa.

Asmxyuwme  cunbl  (hakTopbl)  aHTponoreHesa. HacneacTeeHHas
M3MEHUYMBOCTb W  eCTeCTBEHHbI 0T60p. OOLLeCTBEHHbIA 00pa3  >KMU3HW,
N3roToB/IEHVE OPYAWIA TPYA], MbILL/IEHUNE, PeYb.

OCHOBHbIe CTagun 1 BETBW 3BOIOLNM Ye/I0BEKA: aBCTPaIoNNTEKN, Yenosek
ymesnblid, Yenosek npsMoxoaswmii, Yenosek HeaHAepTanbCKuii, Yenosek
pasyMHbIi1. Haxo4KM WCKOMaemMbIX OCTATKOB, BPeMS CYLLEeCTBOBaHWA, 06/1aCTb
pacnpocTpaHeHusi, 06bEM ro/IoBHOro mMo3ra, 06pas >X13HKW, opyauns.

Uenoseyeckne pacbl. OCHOBHble  0OONblUME  pacbl:  eBpOMNeouaHas
(eBpasuiickas),  Herpo-aBCTpasioMgHas  (3KBaTopuasibHasl),  MOHrofionaHas
(asnatcko-amepukaHckast).  YepTbl  NPUCMNOCOBGNEHHOCTU  MpeAcTaBUTENEN
Ye/IOBEYECKMX pac K YC/MOBMAM CYLLECTBOBaHWA. EAMHCTBO 4enoBeyvecKux pac.
KpuTtuka pacmsma.

JemMoHcTpaumn:

MopTpeTbl: ®. Peaun, J1. MNMactep, A. . OnapuH, C. Munnep, I'. FOpn, Y.
JapBuH.

Tabnuubl U cxembl: «Bo3HMKHOBEHWe CONIHEYHOW CUCTEMbI», «Pa3BuUTuMe
opraHuyeckoro Mupa», «PacTutenbHad KneTka», «KMBOTHaA  KIETKa»,
«lpokapnoTnyeckaa Knetka», «CoBpeMeHHasa CUCTeMa OpraHWYeckKoro Mupa»,
«CpaBHeHMe aHaTOMMYeCKMX 4YepT CTPOEHUS 4YenoBeKa W 4erioBEKOOOPasHbIX
06e3bsiH», «OCHOBHble MeCTa Ma/leOHTONMOMMYECKUX  HAaXOAOK  MpefKoB
COBPEMEHHOI0 YesioBeKa», «[lpeBHeilune noau», «[peBHue noau», «llepsble
COBPEMEHHbIe NoAN», «HenoBeyeckune pachbi».

O6opypaoBaHue: Mynsxn  «lpoucxoxgeHne  yenoseka»  (6HOCTbI
aBCTPa/IONMTEKa, MWUTEKAHTPOMa, HeaHAepTaibLa, KPOMaHbOHLA), CMENKW WK
N306paXKeHNs KaMeHHbIX OpYyAWiA MepBOOLITHOrO YesnoBeka (KamMHM-4onmepsbl,
pybuna, ckpebna), reoxpoHosornyeckas Tabnuua, Konnekumsa  «Popmbl
COXPaHHOCTU UCKOMAEMbIX XXUBOTHbIX Y PACTEHUI».

JTabopaTopHble 1 NpaKTU4deckue paboThbl:

MpakTnyeckas pabota Ne 1. «/13yyeHne NUCKOMaeMbIX OCTaTKOB PacTEHU W
YXVMBOTHbIX B KOJIEKLMAX».
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JKCKYpCcua «3IBOMKOLMA OpraHnU4eckoro mupa Ha 3emne» (B eCTeCTBEHHO-
Hay4YHbI NN KpaeBeayeCcKnid My3eit).

Tema 3. OpraHu3smMbl 1N OKpY>KaroLLas cpega.

3Konorvs Kak Hayka. 3afauv v pasgesibl 3Konorum. Metofbl 3KOM0rMyYeCcKnx
nccnefoBaHnn. IKOOTMYECKOe MYPOBO33PEHNE COBPEMEHHOIO Yesl0BeKa.

Cpefbl 06UTaHMA OpPraHM3MOB: BOAHAs, Ha3eMHO-BO3[YLLHasA, MOYBEHHas,
BHYTPMOPraHn3MeHHas.

JKonoruyeckne aktopbl. Knaccuukauma 3KOMOrMYECKMX (haKTOpOB:
abnoTnyeckue, OUOTUYECKME W aHTPOMOreHHble. [eicTeBrMe 3KOMOrMYECKUX
(DaKTOPOB Ha OpPraHun3Mbl.

AbroTnyeckme hakTopbl: CBET, TeMMNepaTypa, BNaXKHOCTb. POTONEPMOAM3M.
MpucnocobneHnss opraHM3aMoB K AeACTBUMIO  abMOTMYECKMX  (PaKTOPOB.
bronornyeckne puTmbl.

Buotnyeckme  (pakTopbl. Bugbl  GMOTUYECKMX  B3aMMOLENCTBUMN:
KOHKYPEHUMSA, XULLHNYECTBO, CMMOMO3 1 ero ¢opMbl. NapasntusmM, Koonepauus,
MYTya/iu3M, KOMMeHca/im3M (KBapTUPAHCTBO, Hax/1ebHMYecTBO). AMEHCaNN3M,
HeWTpan3m. 3HayeHMe OUOTUYECKMX B3aMMOAENCTBUIA ANA  CYLLECTBOBaHUA
OpraHn3MoB B MPUPOLHbLIX COO6LLECTBAX.

JKosornyeckne  xapaktepuctuki nonynaumn.  OCHOBHble  MOKasaTenu
MONYNAUUA:  YUCIEHHOCTb, MIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT,
mMurpaums. JuHammka YnCneHHOCTM NONyauun U eé perynauus.

JemMoHcTpaumn:

MopTpeTbl: A. M'ymbonbar, K. ®. Pynbe, 3. Nekkens.

Tabnuubl 1 cxembl: KapTa «[pupogHble 30HbI 3emnn», «Cpefbl 06UTaHUA
opraHusmMoB», «®doTtonepuognsm», «llonynayum», «3aKOHOMEPHOCTU poCcTa
YMC/IEHHOCTU NONYNALUM UHPY30PUN-TYDENbKN», «[T1LLEBBIE LIEnu».

JlabopaTtopHble 1 NpakKTUYecKue paboThbl:

JTabopatopHas pabota Ne 3. «Mopdonornyeckne 0CO6EHHOCTM PacTeEHNA U3
pasHbIX MECT 0OUTaHNSA.

NabopaTopHas paboTta Ne 4. «BnunsHue cBeTa Ha POCT M pasBUTUE YEpPEHKOB
KOneyca».

MpakTnyeckas pabota Ne 2. «[1ofACUYET NIOTHOCTN NONYNALMIA Pa3HbIX BUAOB
PacTeHNA».

Tema 4. CoobLLecTBa M 3KO/I0rMYeCKne CUCTEMBI.

Coo6LecTBo opraHuM3MoB — 6uouLeH03. CTpyKTypbl 6GuoLeHO3a: BMAOBas,
MPOCTPaHCTBEHHaA, Tpoguyeckas (nuvwesas). Bugbl-gomvHaHTbl. CBA3M B
broLeHo3e.

Jkonornyeckne cuctembl (3kocuctembl). [MoHATME 06 3KocucTeme W
buoreoLeHo3e. PYHKUMOH&IbHbIE KOMMOHEHTbI  3KOCUCTEMbI: MPOAYLIEHTHI,
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KOHCYMEHTbI, peayueHTbl. KpyroBopoT BeLEeCTB M NMOTOK 3HEPTUN B 3KOCUCTEME.
Tpogmyeckne (nuLieBble) YPOBHU 3KOCUCTeMbl. [uLEBble LENM W CeTw.
OCHOBHble MOKasaTenM 3KOCUCTEMbI: 6GuoMacca, NPOAYKLUMA. IOKOOrMYecKme
nupammuibl:  NPOAYKUWW, YUCNEHHOCTW, 6uomaccbl. CBOWCTBA 3KOCUCTEM:
YCTONYMBOCTb, CaMoperynaums, passutue. Cykueccus.

MpupoaHble 3KOCUCTEMbI. IKOCUCTEMbI 03EP N PeK. IKOCUCTEMA XBOMHOIO
VN LLUMPOKOJIMCTBEHHOTO Jleca.

AHTPOMOreHHble  3KOCUCTEMbl.  ArpO3KOCUCTEMbI.  YPOBO3KOCUCTEMBI.
Bronornyeckoe 1 Xo3anMCTBEHHOE 3HAUYEHME arpPO3KOCUCTEM M YPOOIKOCUCTEM.

BuopasHoobpasne Kak (hakTop YCTOMYMBOCTM 3KocucTeM. CoXpaHeHue
6ronornyeckoro pasHoobpasms Ha 3emne.

YueHne B. . BepHaackoro o 6uociepe. MpaHuUpbl, COCTaB U CTPYKTypa
6uocepbl. XKMBOe BeLeCTBO U ero yHkumn. OcobeHHOCTU 6uochepbl Kak
rnobanbHOM 3KOCUCTEMbIl. [lMHaMW4YecKoe paBHOBeCME W 06paTHas CBS3b B
Guochepe.

KpyroBopoTbl BeLLECTB U BMOreOXMMUYECKUE LMK/bI 31eMeHTOB (yriepoaa,
asoTa). 30HanIbHOCTL Brocdepbl. OCHOBHbIE GUOMBI CYLLN.

YenoBeyecTBO B brocgepe 3eMnn. AHTPOMNOreHHbIE U3MEHEHUSA B Buocdepe.
["nobasibHble 3KO/I0rM4eckme Npobaemsl.

CocyLecTBoBaHne npupoab! n yesioBeYeCTBa. CoxpaHeHue
6ropa3Hoobpasmst Kak 0CHOBa YCTOMUYMBOCTU 6uoctepbl. OCHOBa paLMoHaIbHOIo
yrnpasfeHns MPUPOLHbIMM pecypcaMv WM WX UCMOoMb30BaHWe. JloCTxXeHus
61osiornmn 1 oxpaHa Npupoabl.

JdemoHcTpaymn:

MopTpeTbl: A. k. TeHcnn, B. H. Cykaués, B. V. BepHafcKuiA.

Tabnuubl 1 cxembl: «IuweBble Lenm», «brMoLEHO3: COCTaB U CTPYKTypa»,
«[MpupofHble coobulectBa», «Llenn nuTaHus», «3IKONOrMYeckas nupammnga,
«buocepa 1 YenoBek», «AKOCUCTEMA LUMPOKO/IMCTBEHHOIO flecay», «KoCUCTeMa
XBOMHOIO  neca», «buoueHo3 BOfOEMa», «ArpoueHo3»,  «lpuMepHble
aHTPOMOreHHbIE  BO3AEWCTBMA  Ha  Npupoay», «BaXHelwme UCTOUHMKM
3arpsisHeHNs BO3dyxa W FPYHTOBbIX BOA», «IMoyBa — BaXKHENLLIAs COCTaBnsoLLas
brochepbl», «PakTopbl Aerpagauun nous», «IMapHUKOBLIN 3hheKT», «DaKTopsbI
PafMoaKTUBHOIO 3arpssHeHuUs ouocdepbl», «O6LLas CTPyKTypa 6uoctepsbi»,
«PacnpocTpaHeHe >XWU3HW B 6uocthepe», «O30HOBLIA 3KpaH 6UOCHEPbI»,
«KpyroBopoT yrnepoga B 6uoctepe», «KpyroBopoT a3oTa B NpMpoje».

O6opyaoBaHue: Mofenb-annaMkauus «TUnMYHble BUOLEHO3bI», repbapuii
«PacTuTenbHble CO06LLECTBA», KOMNNEKLUNN «BUOLIEHO3», «BpeanTenn BaXKHeMLLNX
Ce/IbCKOXO35INCTBEHHbIX  KY/bTyp», repbapuv U  KOMNEKUMM PacTeHuin U
XXMBOTHbIX, MPUHaAIexalme K pasHbiM 3KOMIOrMYeCKUM rpynnaM O4HOro BuAa,
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KpacHasa KkHura Poccuiickoin ®egepaunn, N300paKEHUSI OXPaHSAEMbIX BUA0B
pacTeHUn N XXUBOTHbIX.
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NMNAHNPYEMBIE PE3YJIbTATblI OCBOEHUA TIPOFPAMMBI 110
pnoiormm  HA  BA3OBOM  YPOBHE CPEAHEIO  OBLUEIO
OBPA3OBAHN/A

CornacHo ®I'OC COO, ycraHaBnmBaloTCA TpeboBaHMA K pesy/braram
OCBOEHMs  obydarowmMmMucs nporpaMM  CpefHero  obuero  06pasoBaHUS:
JMYHOCTHLIM, MeTanpeaMeTHbIM U NPeLMETHbLIM.

NIMYHOCTHDbIE PE3YJIBTATDI

B CTpyKType NMYHOCTHBLIX pPe3ynibTaToB OCBOEHWA MpeamMeTa «buonorms»
BblA€NeHbl CNnefytoLme COCTaBAOLME: 0CO3HaHVE 00YYatoLWMMNCA POCCUACKON
rPaXX4aHCKON NMAEHTUYHOCTU — FOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSATE/TbHOCTY
W camooMNpefenieHnto,  Haiuume  MOTMBaUMM K 00y4deHW0  6uonoruum,
LieNneHarnpaB/ieHHOe pPas3BUTME BHYTPEHHUX YOEXAEHWA NNYHOCTM Ha OCHOBE
K/HOYEBbIX LIEHHOCTEA M UCTOPUYECKUX TPaauLMin pa3BuUTUS OMOIOrMYECcKOoro
3HaHWA, TOTOBHOCTb M CMOCOOGHOCTL 00Yy4aroLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeIbHOCTN  LLEHHOCTHO-CMbIC/IOBBIMI  YCTaHOBKaMu, MPUCYLLMMWU  CUCTEME
OM0/IOTMYeCKOro  06pa3oBaHNsA, Ha/MyuMe  3KOMIOTMYEeCKOro  NpaBOCO3HaHMS,
CMOCOBHOCTU CTaBUTb LieNI U CTPOUTL YKNU3HEHHbIE MaHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpeamMeTa «buonorns» [ocTuratoTcs B
eAVHCTBE Y4yebHOW W BOCNUTATENIbHON [eATeNbHOCTM B COOTBETCTBUM C
TPaguLMOHHBIMU POCCUNCKUMM COLMOKY/IbTYPHBIMU, UCTOPUYECKUMU U LYXOBHO-
HPaBCTBEHHbIMW LIEHHOCTSAMU, MPUHATLIMA B OOLLECTBE MpasBuiaMn 1M HOpMamu
MoBefeHss W CrMoco6CTBYHOT MpoLeccaMm CamMOoMno3HaHUsi, CaMOBOCMUTAaHUSA WU
CaMopasBUTUSA, PasBUTUSA BHYTPEHHeW NO3ULMW  JINYHOCTKU, MaTPMOTU3MA,
YBaXKEHUS K 3aKOHY W MpaBonopsaKy, YenoBeky Tpyda U ctaplieMy MOKONEHWIO,
B3aMMHOIO YB&XKEHWSA, OEPEeXXHOro OTHOLUEHUS K Ky/NbTYPHOMY Hac/iefuio U
TpaguumMaM MHOrOHaUMOHaNbHOro Hapoga Poccuiickoil ®efepauuun, npupoge v
OKpY>KatoLLen cpefe.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA Y4eBHOro npegmeta «buonorus»
[0/MKHbI OTPaXKaTb MOTOBHOCTb M CMOCOOHOCTL 06YYatOLLMXCA PYKOBOACTBOBATLCA
ChOPMMPOBAHHON BHYTPEHHE MO3ULMEN JIMYHOCTU, CUCTEMON LEHHOCTHbIX
OpWeHTaunin,  MO3UTUBHBLIX  BHYTPEHHUX  YOeXAeHWW, COOTBETCTBYHOLLMX
TPaAUUMOHHBIM LEHHOCTAM POCCUIACKOrO 0OLLEeCTBa, paclUMpeHre >XXU3HEHHOMO
OnbITa W OMbITa AeATeIbHOCTW B MPOLIECCe pean3aumm OCHOBHBIX Harpas/ieHWi
BOCNUTATENbHON AeATeIbHOCTW, B TOM YMC/E B YaCTU:

1) rpa>kfaHCKOro BOCMMTaHUA:

ChopMMPOBAHHOCTb MPaXKAaHCKOW MO3MLMM 00y4YatoLLErOCH KaK akTUBHOIO U

OTBETCTBEHHOIO Y/IeHa POCCMIACKOr0 06LLEeCTBa;
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OCO3HaHMe CBOMX KOHCTUTYUMOHHBLIX MpaB W 00653aHHOCTEN, YBaXeHWe
3aKOHa 1 NpaBonopsaKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW [eATe/IbHOCTU MNpu  CO3L4aHUM
YUYeOHbIX MPOEKTOB, PELLEHMN YYeOHbIX M MO3HaBaTe/IbHbIX 3a4ady, BbIMNOHEHWN
OMONOrNYECKMX SKCMEPUMEHTOB;

CMOCOOHOCTb  OMnpefeNnsTb COOCTBEHHYHD MO3MUMI0O MO  OTHOLUEHUHO K
SIB/IEHNAM COBPEMEHHOMN YXU3HWN N OOBACHATL eé;

YMEHUe y4nTblBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBUS NIOAEN C PasHbIMU YOEXKAEHUAMU, KYNbTYPHLIMU LLEHHOCTAMM U
CouManbHbIM NMONOXEHNEM;

FOTOBHOCTb K COTPYAHWYECTBY B MPOLECCE COBMECTHOMO BbIMO/IHEHNUS
yuyebHbIX, MNO3HaBaTeNlbHbIX W  WCCMeA0BaTe/IbCKUX 3afa4, YBaXKUTE/IbHOI0
OTHOLUEHUAA K MHEHWIO OMMOHEHTOB MpPU 06CYXAEHWM CMOPHBLIX BOMPOCOB
OM0/IOTMYECKOro COfEPXKaHNs;

FOTOBHOCTb K N'YMaHWUTapHOW W BOMIOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTNYECKOr0 BOCNUTaHUSA:

ChopMMPOBAHHOCTb POCCUIACKOW rpakKaaHCKOoM NAEHTUYHOCTN,
NaTpuoTM3Ma, YBaXKEHMS K CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTU Nepef
PoguHoi, ropAaocTv 3a CBOWM Kpail, CBOK PoAuHY, CBON A3bIK U KyNbTypy,
MPOLU/IOE N HACTOALLEee MHOrOHaLMOHa/IbHOr0 Hapoga Poccuu;

LIEHHOCTHOE OTHOLLEHWNE K NPUPOLHOMY Hac/neAuio 1 NaMATHUKaM Npupoabl,
LOCTVKeHUAM Poccum B HayKe, UCKYCCTBE, CNOPTE, TEXHONIOTUAX, TPYAE;

CMOCOOHOCTb OLIEHMBATb BK/af[ POCCUMICKMX Y4YEHbIX B CTaHOBMEHME U
pasBuTve OMONOrMK, MOHMMAHWUSA 3HaYeHWs OMONMOrMM B MO3HAHWM 3aKOHOB
NPUPOAbI, B XM3HM YesioBeka U COBPEMEHHOMO OOLLECTBa;

naenHas yoeXxaEHHOCTb, FOTOBHOCTb K CNYXeHUto M1 3awmte OTeyecTBa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) LlyXOBHO-HPaBCTBEHHOIO BOCNUTaHWS:

0CO3HaHWe AyXOBHbIX LIEHHOCTE POCCMIACKOro Hapoaa;

CPOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHWA, 3TUYECKOr0 NOBEAEHUS;

CMOCOOHOCTb OLEHMBATL CUTYaUMIO U MPUHMMATb OCO3HaHHbIE PeLIeHUs,
OPVEHTUPYACL HA MOPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe NIMYHOro BK/1ada B MOCTPOEHME YCTOMYMBOrO Oy AyLLEro;

OTBETCTBEHHOE OTHOLLEHME K CBOUM POAMTENAM, CO3[4aHUI0 CEMbU HA OCHOBE
OCO3HAHHOI0 MPUHATUA LIEHHOCTEA CEMENHOW XKM3HW B COOTBETCTBUM C
TpaguLmamn Hapogos Poccuu;

4) 3CTEeTNYECKOro BOCNUTaHUA:

3CTETUYECKOEe OTHOLUEHME K MUPY, BKIKOYas 3CTETUKY ObiTa, Hay4yHOro u
TEXHNUYECKOr0 TBOPYECTBA, CNOpPTa, TPYAa, 00LLEeCTBEHHbIX OTHOLLEHWIA;
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MOHVMaHWe 3MOLIMOHa/IbHOIO BO3AENCTBIUSA XXMBOW NPUPO/bI U €8 LIEHHOCTY;

FOTOBHOCTb K CaMOBBIP@XEHWIO B PasHbIX BMAaX WCKYCCTBA, CTPeM/IeHue
NPOSABNATb Ka4ecTBa TBOPYECKON TMYHOCTY;

5) (hM31YeCKOro BOCNUTaHUSA, (POPMUPOBAHUA Ky/bTYpbl 3[40POBbSA U
3AMOLMOHaNIbHOI0 6n1aronony4yms:

MOHVMaHWe W peain3aums 340pOBOr0 M 6e3onacHoro obpasa XM3HW
(3popoBoe  nuTaHWe,  COOMKOLEHWE  TUTMEHWYECKUX  MNpaBuil U HOPM,
cOaflaHCMPOBAHHBIA  PEXMM  3aHATUA W OTAblXa, perynsapHas Qusnyeckas
aKTUBHOCTb), OEpPeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOrO OTHOLLEHUS K
COOCTBEHHOMY (PU3UYECKOMY W NCUXUYECKOMY 3[0PO0BbLIO;

MOHVMaHWe LEHHOCTW MpaBun  WHAMBUAYaAbHOTO W KOJINEKTUBHOIO
6e30MacHOro NoBefeHNs B CUTYaLUAX, YrPoXatoLMX 340POBbIO U XXU3HW NtOLEN;

0CO3HaHWe NOCMeACTBMIA U HEMPUATUS BpefHbIX NPMBbIYeK (YrnoTpebneHus
aJTIKOrofisi, HapPKOTUKOB, KYPeHNS);

6) TPyA0BOro BOCMNUTAHUA:

FOTOBHOCTb K TPYAY, OCO3HaHWe LLeHHOCT MacTepcTBa, TPYLON00VE;

FOTOBHOCTb K aKTWMBHOW AeATENbHOCTU TEXHOMOrMYecKoM W coumanbHOM
HanpaBNeHHOCTN, CMOCOOHOCTb MHULMMPOBATb, MIaHMPOBATb M CaMOCTOATE/IbHO
BbINO/HATL TaKyt0 AeATeIbHOCTb;

WHTEPEC K Pa3/IMyHbIM cepam NPodecCUoHaIbHON [edaTeNIbHOCTH, YMeHWe
COBepLUaTb OCO3HaHHbIA BblIGOp Oyayuwle npoeccun ©  pPeasin3oBbIBaTb
COOCTBEHHbIE XXM3HEHHbIE MaHbl;

FrOTOBHOCTb M CMOCOOGHOCTb K 006pa3oBaHUO M camMoobpa3oBaHUIO Ha
MPOTSHKEHNN BCEW XKN3HMU;

7) 3KONOrMYeCKOoro BoCNNTaHUSA:

9KOMOrMYeCKM LienecoobpasHoe OTHOLUEeHME K Npupofe KakK WCTOYHMKY
YKN3HWN Ha 3eM/e, OCHOBe €é CyLLIeCTBOBaHWS;

MOBbLILUEHNE YPOBHA 3KOMOMMYECKOW KynbTypbl: MPUOBPeTEHNE OMbITa
NNaHWPOBaHMUA MOCTYMKOB W OLUEHKM WX BO3MOXHbIX MOCNEeACTBUN AN
OKpY>KatoLLLen cpeapl;

0CO3HaHWe rnobanbHOro Xxapakrepa 3KOMOMMYecKUX Mpobsiem n nyTen mx
peLLeHNs;

CMOCOBGHOCTL MCMO/Mb30BaTh MpuobpeTaemble MNPU  M3yYeHUn Bronorumn
3HAHUA W YMeHMs MpU  pelleHun npobsiem, CBA3AHHbLIX C  payvOHa/IbHbIM
npupoaononbL3oBaHneM  (CobMogeHMe  npaBun  MOBEAEHUS B MPUPOSE,
HanpaB/MeHHbIX Ha COXpaHeHWe paBHOBECMS B 3KOCUCTEMax, OXpaHy BWUOB,
aKocuCTeM, brocgepsl);
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aKTUBHOE  HenpusaTUe  JeNCTBUWA, NPUHOCALWMX Bpef  OKPYXKatoLlein
NPUPOAHON cpefe, YMeHWe MpPOrHo3vpoBaTb HeGNaronpusATHbIE 3KOOTMYecKue
nocneACcTBMA NpeAnpUHUMaeMbIX LeNCTBUIA U NPeLoTBpaLlaThb Ux;

HaM4yme pasBMTOro 3KOMOMMYECKOro MbILLIEHUS, 3KOMIOTMYECKON KybTypbl,
onbITa [eATeNbHOCTH 3KOJIOrMYEeCKOW Harnpae/IeHHOCTH, YMeHus
PYKOBOACTBOBATLCA UMW B MO3HaBaTE/lbHON, KOMMYHUKATUBHON M COLManbHOM
NpaKTVKe, FOTOBHOCTW K Y4aCTMIO B NMPAKTUYECKON AeATeIbHOCTU 3KOI0rMYeCKOoW
Hanpas/eHHOCTY;

8) LEeHHOCTM Hay4YHOro NO3HaHUSA:

ChOPMMPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLENO COBPEMEHHOMY
YPOBHIO Pa3BUTUA HayKU M OOLLECTBEHHOW MPaKTWKW, OCHOBAHHOIO Ha Awasore
Ky/bTYp, CNOCOBCTBYOLLLEr0 OCO3HAHMIO CBOEr0 MeCTa B NMOMKY/IbTYPHOM MUPE;

COBEPLLEHCTBOBAHNE A3bIKOBOM W UMTATE/IbCKON KyNbTypbl KaK CpeacTsa
B3aUMOZENCTBUSA MeXAY N0AbMU 1 NO3HaHWUA MUPa;

NMOHUMaHVe Cneunmukn OMONOrMN Kak HayKW, OCO3HaHMS e€ ponv B
(hopMMPOBaHNM  PaLMOHAIBHOTO HAy4YHOr0 MbILWIEHNS, CO34aHMM Le/OCTHOro
npeLcTaBneHnss 06 OKPY)XatoLWeM MUpe Kak O efVHCTBE MpUpOAbl, YesioBeKa U
obLlecTBa, B MO3HAHUN NPUPOAHbLIX 3aKOHOMEPHOCTEN W peLleHnn npobem
COXpaHeHus NPUPOAHOIro paBHOBECHUS;

yOeXXAEHHOCTb B 3HAUYMMOCTM OMOMOTUN AN COBPEMEHHOW LUMBUNMN3ALMN:
obecrneyeHNs HOBOrO YPOBHA Pas3BUTUS MeLULMHbI, CO3[4aHue MepcrneKTUBHbIX
OMOTEXHOMOrNIA,  CMOCOGHLIX  pewartb  pecypcHble  NpPo6neMbl  pasBUTKS
4esI0BEYECTBa, MOMCKa NyTei BbIXOAa M3 rNo6asibHbIX 3KOM0rMYecKnx npobnem u
obecrneyeHnss  nepexoga K YCTOMYMBOMY  pasBUTUIO,  palOHa/IbHOMY
MCNONb30BaHUIO MPUPOAHBLIX PECYPCOB M (POPMMPOBAHWMIO HOBbIX CTaHAApTOB
XW3HU;

3aMHTEPECOBAHHOCTb B  MOMYYeHUM OUOMOTMYECKUX 3HAHWA B Lensax
MOBbILEHNA 00LWed Ky/nbTypbl, €CTeCTBEHHO-HAay4YHON rpaMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLMOHa/IbHON rpaMOTHOCTM 00y4arowmnxcs, hopMmpyemon
npy n3y4veHnn GUonoruu;

MOHVMaHWe CYLHOCTM METOA0B NO3HaHWUA, UCMO/b3YEMbIX B €CTECTBEHHbIX
Haykax, CMoCOOHOCTM MCMNOMb30BaTb MOJlyYaeMble 3HaHWA [N aHan3a U
0OBACHEHUA ABNEHUI OKPYXKatoLLEro Mmpa v NpouCXOoAALLMX B HEM M3MEHEHUN,
yMeHWe [efnaTb O0O0CHOBAHHbIE 3aK/IlOYEHMS Ha OCHOBE Hay4HbIX (hakToB U
MMEIOLLMXCA AaHHbIX C Lie/bio NOYyYeHUS JOCTOBEPHbIX BbIBOAOB;

CMOCOOHOCTb CaMOCTOATE/IbHO MCMNO/b30BaTh OMOMIOrMYECKNe 3HaHUA NS
peLleHnst Npo61eM B peasibHbIX XXU3HEHHbIX CUTYaLMsX;

OCO3HaHMEe LIEHHOCTM Hay4yHOW [esATe/IbHOCTW, FOTOBHOCTb OCYLUECTB/IATH
MPOEKTHYHO N UCCNEeL0BaTEe/IbCKYHO AeATeIbHOCTb MHAMBUAYATbHO U B TPYNNe;
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FOTOBHOCTb M CMOCOGHOCTb K HEMpepbIBHOMY  00pa3oBaHuO U
CamM0006pa3oBaHNO, K aKTMBHOMY MOMYYEHUIO HOBbIX 3HaHWIA Mo 6Guonorun B
COOTBETCTBUM C XKN3HEHHbIMU NOTPEGHOCTAMM.

METAMNPEOMETHbBIE PE3Y/JIbTATDI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMS yyebHOro npeameTta «buonormsy»
BKMIOUAIOT: 3HauMMble N8 (HOPMUPOBAHMS MUPOBO33PEHUS  0BYUYAHOLLMXCS
MEXANCLMNNHAPHbIE (MeXNpeaMeTHbIe) 06LLEHaYUHble MOHSATMSA, OTpaXKatoLime
LeNIOCTHOCTb HAay4HOM KapTWHbI MUpa W CneuudnkKy MeTOA0B MO3HAHMS,
NCMONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLEeCTBO, SHEPrusi, sBeHne, NpoLecc,
CMUCTEMA, Hay4HbI/i (haKT, MPUHLMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopus,
nccnefioBaHue,  HabnofdeHWe,  W3MEpeHWe,  3KCMEPUMEHT U [APYruX),
YHUBepcanbHble YyyebHble aeicTBUst  (MO3HaBaTENbHblE, KOMMYHMWKATUBHbIE,

PErynsiTuBHble), obecneunBsaroLLme (hopmrpoBaHue (hYHKLMOHa/TbHOM
rPamMoOTHOCTM M COUMA/IbHON  KOMMETeHUMM 0by4aroulmxcs, CrnocobHOCTb
0byyaroLmxcs 1CMONb30BaTh OCBOEHHbIe MeXAUCUUNINHAPHbIe,

MWPOBO33PEHYECKME  3HAHMS U YyHUMBEpCa/lbHble  yyebHble [elcTBus B
Nno3HaBaTe/IbHOM U COLManbHOM NPaKTUKE.

MeTanpe4MeTHble pe3ynbTaTbl OCBOEHWA MpPOrpammbl CpPeAHEero 06Lero
06pa3oBaHNA J0/KHbI OTPaXaTb:

OBnageHne  YHMBepPCa/IbHbIMU yYeOHbIMN no3HaBaTe/IbHbIMU
NENCTBUSAMMN:

1) 6a30Bble 10rMYecKme enNCcTBUS:

CaMOCTOATENlbHO  (bOpMy/nMpoBaTb M akTyanmsmpoBaTb  MNpobremy,
paccmartpuBaTtb e€ BCECTOPOHHE;

MCMoNb30BaTb MNPV OCBOEHUM 3HAHWIA MPUEMbI NOTMYECKOT0 MbILLIIEHNS
(aHanmn3a, CMHTe3a, CpaBHeEHWS, Knaccugmkaumm, 0606LLEeHNS), pacKpbiBaTh CMbICH
OMO/TIOTNYECKMX MOHATUI (BbIAENATL UX XapaKTepHble MPU3HaKKW, YCTaHaB/IMBaTb
CBSAI3M C APYTMU NOHATUAMWN);

onpefenaTb LUenu [eaTeNbHOCTW, 3a4aBad MapaMeTpbl U KPUTEPUU KX
AOCTUDKEHUS, COOTHOCUTb pe3ynbTaTbl AeSATeNIbHOCTN C NOCTaB/IEHHbLIMMW LENISIMU;

1CMoNb30BaTb BUONOrNYECKME MOHATUSA AN 06bACHEHNA (DAKTOB W SBNEHUIN
YXKMBOW NPUpOAbI;

CTPOWUTbL JIOTMYeCcKne paccyxjeHus (MHAYKTUBHbIE, AefYKTVBHble, MO
aHasiorun), BbISBMSATb 3aKOHOMEPHOCTU M MPOTMBOPEUUNS B paccMaTpuBaembiX
SIBNEHUAX, (DOPMY/IMPOBATb BbIBO/bI U 3aK/HOYEHUS;

NMPUMEHATb  CXEMHO-MOfeflbHble  cpefcTBa  Ans npeacTaB/eHUs
CYLLECTBEHHbIX CBSI3ei M OTHOLLEHWUA B M3y4aeMblX GMOMOrMYeCKUX 0OBbEKTAX, a
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TaKkKe  NPOTUBOPEYMA  pa3HOro  pofa,  BbIIBIEHHbIX B Pa3/INYHbIX
MH(OPMALMOHHbIX UCTOYHUKAX;

paspabartbiBaTb MJiaH pPelleHns npobsembl C YYETOM aHaIn3a MMEHOLLMXCS
mMaTepuaibHbIX N HeMaTepuasibHbIX PeCYPCOB;

BHOCUTb KOPPEKTUBbLI B AEATENIbHOCTb, OLIEHMBATL COOTBETCTBME Pe3y/bTaToB
LleNsiM, OLeHMBAaTb PUCKM NOCNEACTBUI AeATeIbHOCTH;

KOOPAMHUPOBaTb W BbIMOMHATL  paboTy B YC/MOBUAX  PeaslbHOro,
BUPTYa/IbHOr0 ¥ KOMOUHMPOBAHHOIO B3aMMOECTBUS;

pasBrBaTb KPeaTMBHOE MbILL/IEHNE NMPY PELLEHU XXU3HEHHbIX NPO6IeM.

2) 6a30Bble nccnenoBaTesibCKNe AeNCTBUS:

B/1afleTb HaBblKamMy y4eBHO-MCCNe0BaTe/IbCKOM M NPOEKTHOW AesTeIbHOCTH,
HaBblKaMu  paspelleHus  npobseM,  CMOCOOHOCTHIO WM TOTOBHOCTbK K
CaMOCTOSATe/IbHOMY MOUCKY METOAO0B PeLLeHNs NPaKTUYeCcKnx 3agad, NPUMEHEHNIO
Pa3IMYHbIX METOLOB MO3HAHUS;

MCMO/Mb30BaTb Pas3/INYHble BUAbl [EATENIbHOCTU MO MOSYYEeHU0 HOBOTO
3HaHWA, ero WHTeprnpeTauuu, nNpPeobpas3oBaHUIO U MPUMEHEHUIO B Y4YeOHbIX
CUTYyauuax, B TOM Yumc/ie NPy Co34aHNM YHeOHbIX U COLMabHbIX MPOEKTOB;

(hopMMpPOBaTb HaY4HbIA TUM MbILWIEHNSA, BNaLeTb HAYYHOW TEPMUHOMOTMEN,
K/THOUYEBbIMM NMOHATUAMW U METOAaMMU;

CTaBUTb W (HOPMY/IMPOBaTb COOCTBEHHbIE 3afayvM B 006pa3oBaTe/lbHOM
[EeATeNIbHOCTU M XKNU3HEHHbIX CUTYaumsXx;

BbISIBNATb MPUYNHHO-CMIEACTBEHHbIE CBA3WM M aKTyamM3uposaTthb 3afavy,
BblABUraTb rMMNoTesy eé pelleHusi, Haxo4uTb aprymMeHTbl A8 [oKasaTe/bCTBa
CBOMIX YTBEPXAEHWNIA, 3a4aBaTh NapaMeTpbl U KPUTEPUN PELLEHNS;

aHaM3MpoBaTb MOJIlyYeHHble B XOAe PeLleHus 3afaun  pesynbTaTbl,
KPUTUYECKM OLeHMBATb UX LOCTOBEPHOCTb, MPOrHO3MPOBaTh N3MEHEHWE B HOBbIX
YC/IOBUSAX;

[iaBaTb OLLEHKY HOBbIM CUTyaLuUaM, OLLEHMBATb MPUOBPETEHHDIA OMbIT;

OCYLLECTB/IATL Lie/ieHanpaB/ieHHbI NMOWCK MepeHoca CPefcTB U Crocobos
[e/CTBINA B NPOMECCNOHANBHYHO CPpesy;

YMeTb MEPEeHOCUTb 3HAHWA B MO3HABATE/IbHYI0 M MPaKTUYeCKyr 0651acTu
YXN3HeJeATeIbHOCTH;

YMeTb UHTErPMPOBaTh 3HaHWA 13 pPasHbIX NPeAMETHbIX 06/1aCTel;

BblABUraTb HOBblE MAEWN, Npeanaratb OPUrMHasIbHbIE MOAXOAb!I U peLleHus,
CTaBMTb NPOGEMbI M 3aa4u, [OMYCKatoLlye afibTePHATUBHbIE PeLLEeHWS.

3) paboTa ¢ MHhopMaLneil:

OPUEHTMPOBATLCA B Pa3/IMUHBIX UCTOYHMKAX MHOPMaLUnn (TEKCTe y4ebHOro
nocobus, Hay4yHO-NonynspHoOn nmTtepatype, OMONOrMYECKMX CNOBapaxX MU
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax fAaHHblX, B WHTepHeTe), aHaM31poBaTb
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NH(OPMaLMIO Pa3/InyHbIX BULOB M (POPM NPeACTaBNeHNS, KPUTUYECKN OLLEHMBATD
€€ OCTOBEPHOCTb M HEMPOTUBOPEUNBOCTD;

(hopMyIMpoBaTh 3amnpocbl U NMPUMEHSATb Pas3/IyHble METOAbI NPU MOUCKE Y
oTb6ope 6MoNornyeckon MHgopmaumMm, HeoOX0AMMON ANA BbINOHEHNS YYeOHbIX
3ajavy;

npuobpeTatb OMbIT WCNOMb30BAHNA UH(OPMALVOHHO-KOMMYHUKaTUBHbIX
TEXHO/OIMIA, COBEPLUEHCTBOBATb KY/IbTYPY aKTMBHOIO MCMO/b30BaHNSA Pas/IMYHbIX
MOWNCKOBbLIX CUCTEM;

CaMOCTOATE/IbHO  BbIOMPATL  ONTUMa/IbHYHO  (POPMY  MpefCcTaB/eHUs
6M0/IOrMYeCcKon MHopMauun (CXeMbl, rpaunku, guarpaMmbl, Tabaubl, PUCYHKK
N Jpyroe);

MCNONb30BaTb HAyYHbIA H3bIK B KayecTBe Ccpeacrtea npu pabote ¢
OMO/IOTUYECKON  MHOPMaLMERn: MPUMEHATb  XUMWYECKME, (U3nYeckme W«
mMaTteMaTUyeckue 3HakM W CUMBOSIbI, (hOpMy/bl, abbpeBmaTypy, HOMEHKNATYpy,
MCronib3oBaTb M MNpeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CPeACTBa
HarnsgHoCTY;

BMafleTb  HaBblkaMW  pacrno3HaBaHWA M 3alUMTbl  MHGopMalun,
NH(OPMaLMOHHOK 6€30NacHOCTU IMYHOCTH.

OBnageHue yHMBePCa/IbHbIMY KOMMYHUKATUBHBIMU AeNCTBUSAMMN:

1) obuieHwme:

OCYLLECTB/NATb KOMMYHUKALMW BO BCeX C(pepax XXU3HW, akTUBHO Yy4acTBOBaTb
B Avanore Ui LUCKYCCUM Mo CyLLecTBYy 06Cy>kaaeMoun Tembl (YMeHWe 3a4aBaTb
BOMPOCbI, BbICKA3bIBaTb CYXAEHWA OTHOCUTENbHO BbIMOSIHEHUA Mpefnaraemoin
3a/ja4un, y4mTbIBaTb MHTEPECHI M COrMacoBaHHOCTb MO3ULMIA APYTUX YYaCTHUKOB
Ananora uin GUCKyccum);

pacrnosHaBaTb HeBepOasibHble CpefcTBa OOLLEHUS, MNOHUMAaTb 3HayeHue
COLMA/IbHbIX 3HAKOB, MPEANOCbIIOK BO3HWKHOBEHWA KOH(MKTHBLIX CUTYaUWN,
YMeTb CMAryaTb KOH(/IMKTbI Y BECTU NEPeroBopbl;

BfafeTb pas/InyHbIMU Crocobamm O6LLEHNA N B3aUMOAENCTBMSA, NMOHMMATb
HaMepeHns ApYrux NtoAen, NPoSBIATL YBXKUTEIbHOE OTHOLLEHWE K COBeceHNKY
N B KOPPEKTHOM hopme (hopMyIMpOBaTh CBON BO3PAXKEHUS;

Pa3BEPHYTO W NIOTMYHO M3naraTb CBOKO TOYKY 3PEHUS C MCMOSIb30BAHUEM
A3bIKOBbIX CPefCTB.

2) COBMeCTHas eATeNbHOCTb:

MOHMMaTb M MCMOMb30BaTh MPENMYLLECTBA KOMAHAHON U WHANBUAYAIbHOM
paboTbl NPY peLLeHn 6UoNornyeckor nNPo6emMbl, 060CHOBbLIBATL HEOHXOAMMOCTb
MPUMEHEHMS rPynnoBbIX (DOPM B3aMMOLENCTBUSA NPU peLleHnn y4ebHOW 3afauu;

BblGMpaTb TEMATUKY WM METOAbl COBMECTHbIX [AEMCTBUMMA C YYETOM OOLLMX
WHTEPECOB 1 BO3MOXHOCTEN KaXKAOro Y/ieHa KOJINIEKTUBA;
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MPUHUMATL  LEeNM  COBMECTHOW  [eATeNbHOCTW,  OpraHuM3oBbiBaTb WU
KOOPANHMPOBaTb [AEACTBUA MO €& AOCTVDKEHWIO: COCTaBMsiTb MNaH AelcTBUiA,
pacrnpefensTb Po/iM C YYETOM MHEHWIA YYaCTHUKOB, 0OCYXAaTb pe3y/nbTarhl
COBMECTHO paboThbl;

OLeHMBAaTb Ka4yeCTBO CBOEro BK/Mafa M KaXKAOro y4vyaCcTHMKA KOMaHAbl B
06LLUKMIA pe3ynbTaT Mo pa3paboTaHHbIM KPUTEPUSAM;

npegnaratb HOBble MNPOEKTbl, OLEHMBATb WAEM C MNO3ULUN  HOBW3HBI,
OPUIMHA/IBHOCTU, NPAKTUYECKOW 3HAYMMOCTM;

OCYLLECTB/IATL MO3UTMBHOE CTpaTernyeckoe MOBeAEHWE B  Pa3/INYHbIX
CUTYyauusax, NPOSBATL TBOPYECTBO 1 BOOOpaXKeHWe, ObITb MHALMATUBHBIM.,

OBnafeHve yHMBePCa/IbHbIMU PerynAaTUBHbIMU LeACTBUSAMN:

1) camoopraHmsaums:

MCMo/b30BaTb OMOMOTUYECKME 3HAHUA [ANS BbIABEHUA MpPo6neM M UX
PELUEHMNS B XKM3HEHHbIX U YYEOHbIX CUTYaUKUsX;

BblGMpaTb Ha OCHOBE OWMOMOrMYECKUX 3HaHWIA LeNeBble M CMbIC/IOBbIE
YCTaHOBKM B CBOWMX AEWCTBUSAX M MOCTYMKax MO OTHOLUEHUIO K >XMBOW MpUpPOe,
CBOEMY 30P0BbI0 1 3[0POBbI0 OKPYXKAOLLMX;

CaMOCTOATE/IbHO OCYLUECTB/ISATL MO3HaBaTe/IbHYHO AeATeNlbHOCTb, BbISBAATH
npo6emMbl, CTaBUTbL U (POPMYIMPOBATL COOCTBEHHbIE 3afayn B 06pa3oBaTe/lbHOM
[EeATeNIbHOCTU M XKU3HEHHbIX CUTYaumsXx;

CaMOCTOATE/IbHO  COCTaBMATb  MNJaH  pelleHus npobsiembl € YYETOM
MMEIOLLMXCH PeCYpPCoB, COBCTBEHHbLIX BO3MOXHOCTEN W NPeLnOUTEHNI;

[iaBaTb OLLEHKY HOBbIM CUTYaLUAM;

pacLUMpATb PaMKM y4ebHOro npeimMeTa Ha OCHOBE JINYHbIX MPeLNOYTEHUM;

[enatb 0CO3HaHHbIA BbIOOP, aprymeHTUPOBaThL ero, 6paTb OTBETCTBEHHOCTb
3a peLUeHue;

OLeHMBaTb NPUOOPETEHHDLIN ONMbIT;

Cnoco6CcTBOBaTL (DOPMMPOBAHUIO W MPOSB/EHMIO LUMPOKOW 3pyauumn B
pasHbIX 006/1aCTAX 3HaHWI, MOCTOAHHO MNOBbIWATL CBOW 06pa3oBaTe/IbHbIA U
KY/IbTYPHbIA YPOBEHb.

2) CAMOKOHTPO/Ib:

[aBaTb OLEHKY HOBbIM CUTYyauusM, BHOCUTb KOPPEKTWUBbLI B AeATENbHOCTb,
OLeHMBaTb COOTBETCTBME PE3Y/IbTATOB LeNIAM,;

BafleTb  HaBblkaMW  NO3HaBaTe/lbHON  peieKCMM  KaK  O0CO3HaHWS
COBepLUaeMbIX [AEWACTBUA W  MbICIMTENbHBIX MPOLECCoB, WX pPe3ynbTaToB W
OCHOBaHWIA, MUCMo/b30BaTb MPUéMbl petieKcun A5 OLEHKU CUTyauun, Bblbopa
BEPHOIO peLleHus;

YMeTb OLIeHMBaTb PUCKM W CBOEBPEMEHHO MPUHUMATbL PeLleHNs Mo KX
CHVDKEHUIO;
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MPUHUMATb MOTMBbI W apryMeHTbl ApPYrux npu aHanMse pesy/bTaTos
[eATeIbHOCTY;

3) NpuHATYE Cebs 1 apyrunx:

NMPUHUMATL Cebs, MOHMMas CBOW HeOCTaTKM U JOCTONHCTBA,;

MPUHUMATb MOTMBbI W apryMeHTbl ApPYrux npu aHanuse pesy/bTaTos
[eATeIbHOCTY;

NpU3HaBaTb CBOE NPaBo M NPaBo APYruX Ha OLLUMOKN;

pa3BmBaTb CNOCOOGHOCTb MOHUMATL MUP C MO3ULMK APYTroro YesnoBeka.

NMPEAMETHDIE PE3YJIbTATDI

MpeameTHble pe3ynbTaTbl 0CBOEHWA nporpammbel COO no 6uonornn Ha
6a30BOM YPOBHe BK/HOYAtOT creyudumyeckme ana y4ebHoro npeamera «bnonorms»
Hay4Hble 3HaHUSA, YMEHWNA 1 Cnocobbl AeNCTBUIA MO OCBOEHWIO, MHTEPNpeTaLmmn 1
npeobpa3oBaHNIO 3HAHWIA, BUAbI AEATe/IbHOCTU MO MOMYYEHUO HOBOIO 3HaHUA U
MPUMEHEHMIO 3HAHWI B Pa3/IMUHbIX YYeOHbIX CUTyauusaX, a TakKe B peasibHbIX
YKM3HEHHbIX CUTyaumsaX, CBA3aHHbIX C 6Guonorveil. B nporpammve npegmeTHble
pe3y/fibTaTbl NPeACTaB/IeHbI M0 ro4am 00y4YeHus.

MpeaMeTHble pe3ynibTaTbl OCBOEHMS yyebHOro npegmeta «buonorus» 8 10
Knacce JO/MKHbI OTPaXaTb:

CPOPMMPOBAHHOCTbL 3HAHWIA O MECTE U PO BUOMOTMM B CUCTEME HAy4HOrO
3HaHWA €eCTeCTBEHHbIX HayK, B (DOPMUPOBAHUM COBPEMEHHOWN eCTECTBEHHO-
Hay4HON KapTUHbI MMpa M HAYYHOro MMPOBO33PEHUSA, O BK/aJe POCCUMCKMX U
3apy6eXKHbIX  YYEHbIX-OM0MOroB B pa3BuTve  6uonornn, (YHKUMOHAIbHOM
rpaMOTHOCTM YeNOBeKa A1 PeLleHs XXN3HEHHbIX 3ajaY;

YMeHVEe pacKpbiBaTb COAepXXaHue OMONOrMYecKUX TEPMUHOB W MOHATUN:
XXW3Hb, KNEeTKa, opraHusm, Metabonmsm (06MeH BewecTB W MpeBpalleHne
3Heprun), romeocTas (camoperynaums), ypoBHeBas opraHm3aums XXMBbIX CUCTEM,
camoBOCIMpoun3BeeHue (PenpoayKLms), HacneACTBEHHOCTb, M3MEHUYMBOCTbL, POCT U
pasBUTUE;

YMeHWe u3naratb Ouonornyeckme Teopun (KMeTovyHas, XPOMOCOMHas,
MyTaUMOHHas, LeHTpasbHas fAormMa MOJeKynspHon 6uonoruun), 3akoHbl (I
MeHpens, T. MopraHa, H. V. BaBunosa) 1 yyeHus (0 LeHTpax MHOroobpasusa u
MPOUCXOXAEHUA KY/bTYPHbIX pacTeHunid H. V. Bauiosa), onpeaensite rpaHuLbI
NX MPUMEHUMOCTU K XXMBbIM CUCTEMAM;

YMeHVe BMiafleTb METOAAMW Hay4YHOro Nno3HaHus B 61onorun: HabngeHve u
OnucaHne >XMBbIX CUCTEM, MPOLLECCOB W ABMEHWIA, OpraHn3aums v npoBefeHune
OMO/IOTMYECKOTO  3KCMEPVMEHTa,  BbIABMXEHME  TUNOTE3bl,  BbIAB/IEHUNE
3aBMCMMOCTU MeXAy MccreayemMbiMn BeUYMHaMK, OOBACHEHUE MOJYYEHHbIX
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pe3y/bTaToB, MCMO/b30BaHHbIX HAY4YHbIX MOHATWIA, TEOPWUA U 3aKOHOB, YMEHME
[enaTb BbIBOAbI HA OCHOBaHMW MOJyYEHHbIX Pe3y/bTaTos;

YMeHVe BbIeNATb CYLLECTBEHHbIe MPU3HAKM BMPYCOB, K/IETOK MPOKApMOT U
3YKapuoT, OAHOK/ETOYHbIX W MHOFOK/IETOYHbIX OpPraHuW3MoB, OCOOEHHOCTM
MpoLeccoB: 0OMeHa BeLLEeCTB W MpeBpaLLeHns 3HEPIMN B K/ETKEe, (hOTOCKMHTE3],
NNacTUYECKOro W 3HEepreTMYeckoro o6bMeHa, XemMOCWHTe3a, MUT03a, Meio3a,
OM/I0A0TBOPEHNSA,  PasSMHOXEHUS, WHAMBUAYaNbHOrO  pasBUTUA  OpraHmsmMa
(OHTOreHes);

YMeHVe NPUMEHATb MOMyYeHHble 3HAHUA AN 0OBACHEHUS GUOMOTrMYECKNX
MPOLIECCOB W ABMIEHWUIA, ANA NPUHATUSA MPaKTUYECKUX PELUeHWn B NOBCEAHEBHOM
XW3HN C Uenblo obecrneyeHUss 6e30MacHOCTX CBOEro 340pOBbS M 3[40POBbA
OKpYXXatoLWwmx nogein, cobogeHnss HopM rpaMoTHOr0 NMOBEAEHUA B OKPYXKatoLLeit
NMPUPOAHOW cpeae, MOHUMaHVWe HeoOXOAUMOCTU WUCMOMb30BaHUS  LOCTUXKEHWI
COBPEMEHHOW érnonornn n O6MOTEXHO/IOT N ans pauroHanbHOro
NMPUPOAONO/Nb30BaHWS;

YMeHVe peliaTb 3/IeMeHTapHble TeHeTUYeCKMe 3afayM Ha MOHO- U
ANTMOPUAHOE CKpeLimMBaHWe, CUEensieHHOe Hac/efoBaHne, COCTaBNATb CXEMbl
MOHOIMOPUAHOIO CKpelumBaHus A1 NPeAcKasaHna HacnefoBaHUA MPU3HAKOB Yy
OpraHn3MoB;

YMeHWe BbINOMHATL N1abopaTopHble M NpakTU4Yeckue paboTbl, cobnopatb
npasuna npu paboTe ¢ yyebHbIM 1 NabopaTopHbIM 060PYL0BaHNEM;

YMEHVE KPUTUYECKN OLEHMBATb W  MHTEPNpPeTMpoBaTb WMHMOPMAL IO
OMO/IOTMYECKOr0  COAEPXKaHMs, BK/IOYAIOLLYH MCEBAOHAYYHbIE 3HAHWA U3
Pa3IMYHbIX UCTOYHUKOB (CPeAcTBa MacCcoBOW MH(opMauun, Hay4YHO-MOMNYNAPHbIE
martepuasbl), 3TUYECKMEe acrnekTbl COBPEMEHHbIX WCCNeA0BaHUA B Guonoruu,
MefuUMHe, BUOTEXHONOTUN;

YMeHVe C03[aBaTb COOCTBEHHbIE TMUCbMEHHbIE W YCTHble COOOLLEHNUS,
0606Wasi 6MONOrMYecKy0 MHPOPMALINIO N3 HECKONIbKUX MCTOYHWUKOB, PaMOTHO
MCMO/b30BaTh MOHATUIHLIN annapar 61onorun.

MpeaMeTHble pe3ynibTaTbl OCBOEHUS y4yebHOro npegmeta «buonorus» 8 11
Knacce LO/MKHbI OTPaXKaTh:

CPOPMMPOBAHHOCTbL 3HAHWIA O MECTE U PO BUOMOTMM B CUCTEME HAYyUHOTO
3HAHUS EeCTEeCTBEHHbIX HayK, B (OPMMPOBaHMM COBPEMEHHOW €eCTeCTBEHHO-
Hay4HON KapTUHbI MMpa M HAyYHOro MMPOBO33PEHUSA, O BK/aJe POCCUMCKMX U
3apy6eXKHbIX  YYEHbIX-OM0MOroB B pa3BuTMe  6uonornn, (YHKUMOHAILHOM
rpaMoOTHOCTM YeNOBEKa A/ PeLUeHUs XXN3HEHHbIX 334aY;

YMeHVEe pacKpbiBaTb COAepXXaHue OMONOrMYecKUX TEPMUHOB W MOHATUN:
BUA, NONYNALMSA, reHO(OHA, 3BOMOLUNA, ABMXKYLLME CUbl ((haKTOpbl) 3BONHOLMN,
MPMUCNOCO6/IEHHOCTb OPraHnM3MoB, BMA000pa3oBaHME, 3KOOTMYecKue (akTopbl,
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3KOCUCTEMa,  MPOAYLEHTbl,  KOHCYMEHTbl,  pefyueHTbl, Uenu  MuUTaHus,
aKo/iornyeckas nupammia, bmuoreoLeHos, brocgepa;

yMeHWe u3naratb Ouonornyeckne Teopun (3BOMIKOLUMOHHaA Teopus Y.
[apBnHa, CUHTETUYECKas Teopusi 3BOMOLMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apogpiwesoro cxofctea K. M. bapa, yepefoBaHUsi rNaBHbIX Hanpas/ieHUA U
nyTein sgonoumm A. H. CeepLoBa, y4yeHusi o 6uoctepe B. V. BepHafckoro),
OnpeaenaTb rpaHnLbl NX MPUMEHUMOCTM K XKMBbIM CUCTEMAM,;

YMeHUe B/afieTb MeTofammn Hay4yHOro rno3HaHus B 61onorun: HaboaeHme n
OMMCaHMe >XMBbIX CUCTEM, MPOLIECCOB W SABMIEHWIA, OpraHu3aums U npoBefeHue
OMO/IOTUYECKOr0  3KCMEepVMeHTa,  BbIABMXXEHME  TUNOTE3bl,  BbISAB/IEHUNE
3aBMCMMOCTN MeXJy WCCnefyemMbIMi BeIMYMHaMK, OOBACHEHWE MOJYyUEHHbIX
Pe3ynbTaToB, MCMO/b30BAHHBIX HAYUHbIX MOHATWA, TEOPUA U 3aKOHOB, YMeHUe
AenaTh BbIBOAbl HA OCHOBaHWM MOyYeHHbIX Pe3y/bTaToB;

YMeHVEe BbIAeNATb CYLECTBEHHbIE TMPU3HAKM CTPOEHUS OUMOMOrMYecKnx
0ObEeKTOB: BWAOB, NOMyNAUMA, MNPOAYLIEHTOB, KOHCYMEHTOB, PeayLEeHTOB,
OMOreoLEHO30B M 3KOCUCTEM, OCOOEHHOCTM MPOLIECCOB:  HACNeACTBEHHOM
N3MEHYMBOCTIN, €CTECTBEHHOro 0Tbopa, BMA006pa30BaHMsA, NPUCMOCOBIEeHHOCTH
OpraHn3MoB, [enCTBUA 3KOMOrMYeCKUX (DaKTOpOB Ha OpraHu3Mbl, NepeHoca
BELECTB M MOTOKA 3HEPrMn B 3KOCMCTEMAxX, AHTPOMOreHHbIX W3MEHeHWU B
3KOCUCTEMAX CBOE MECTHOCTM, KPYroBOpOTa BeLeCTB U 6MOreoXMMUYECKUX
LMKNOB B 6uocepe;

YMeHUe MPUMEHATb NOJMyYEHHble 3HaHUA A1 0OBACHEHMS BGMONOrNYECKUX
MPOLIECCOB W ABMIEHWNIA, ANA NPUHATUSA MPaKTUYECKUX PELUeHWn B NOBCEAHEBHOM
XXWU3HN C Uenblo obecrneyeHnss 6e30MacHOCTX CBOEro 3[0poBbs W 340POBbA
OKpYXXatoLwmx nofen, cobogeHnss HopM rpaMoTHOrO NMOBEAEHUA B OKPYXKatoLLeit
NPUPOAHON cpefe, MOHMMaHWe HeobXOAMMOCTM MCMOMb30BAHUSA [LOCTUXKEHUN
COBPEMEHHOW 610N0rnK ANs paLmoHaIbHOro NPMPOAONO0b30BaHNS;

YMeHVe pellaTb 3fieMeHTapHble 61UONOrnMyeckne 3agaydm, COCTaB/ATb CXEMb
repeHoca BELLECTB 1 3HePrumn B aKocucTeMax (Lenwu nutaHus);

YMeHWe BbINOMHATL NlabopaTtopHble U NpakTU4eckne paboTbl, cobnopatb
npasuna npu paboTe ¢ yyebHbIM 1 NabopaTopHbIM 060PYL0BaHNEM;

YMEHVE KPUTUYECKM OLEHMBATb W MHTEPNPeTMpoBaTb  WMHMOPMaLMIO
OMO/IOTMYECKOr0  COAEPXKaHMS, BK/IHOYAKOLLYH MCEBAOHAYYHbIE 3HAHWUA U3
Pa3/INYHbIX UCTOYHMKOB (CPeAcTBa MacCoBON MH(OPMaLMK, HayYHO-NONYNAPHbIe
matepuanbl),  paccmaTpuBatb  n106a/ibHble  3KO/IOTMYeckne  Npo6semsl
COBPEMEHHOCTM, (DOPMUPOBATL MO OTHOLLEHWIO K HUM COBCTBEHHYHO MO3ULNIO;

YMeHVe C03[aBaTb COOCTBEHHbIE TMWCbMEHHbIE W YCTHblE COO0OLLEHWS,
06006Was 6M0NOrMyYecKy0 NHPOPMALNIO N3 HECKONIbKUX MCTOYHUKOB, IPaMOTHO
1CMOo/b30BaTh MOHATUIHbIN annapar 61onoruu.
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HanmeHoBaHWe pa3fesnoB U TEM

KonnyecTtBo 4yacoB

ONEeKTPOHHbIe
(unppoB.ble)

Ne n/n
nporpamMmsil Bcero KoHTponbHble  MpakTudeckue obpasoBaTe/ibHble
paboThbl paboTbl
pecypcobl
Bubnunoteka LIOK
. Buronorya kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKVBble CUCTEMbBI N NX OpraHm3auns 1 bubnmoreka LIOK
P . https://m.edsoo.ru/7f41c292
o Bubnunoteka LIOK
3 XUMNYECKNW COCTaB N CTPOEHWUE KIETKU 8 1 https://m.edsoo.ru/7f41c292
Bubnunoteka LIOK
4 HUSHEACATENHOCTb KNETKM 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXeHMe N NHANBUAYaIbHOE pa3BuTme 5 1 Bubnmnoteka LIOK
OpraHu3moB https://m.edsoo.ru/7f41¢c292
6 HacnefcTBEHHOCTb Y U3MEHUYMBOCTb 8 15 Bubnmoteka LLOK
OpraH13mosB ' https://m.edsoo.ru/7f41c292
7 Cenekuns opraHn3amoB. OCHOBbI 3 Bubnunoteka LIOK
6rOTEXHONOINM https://m.edso00.ru/7f41c292
Bubnunoteka LIOK
P 1
8 €3€PBHOE BpEMA https://m.edsoo.ru/7f41¢292
OBLLEE KONMMYECTBO YACOB MO NMPOIrrPAMME 34 0 4
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11 K/TACC
KonunyecTtso yacoB ONEeKTPOHHbIe
No i/ HavimeHoBaHWe pa3genos 1 Tem K n (unppoBble)
B nporpamMmeil Bcero o6HTpoanb|e %aKTquCKme obpasoBaTe/ibHble
paboThbl paboThbl pecypebl
bubnunoteka LIOK
. SBOTIOLMOHHaS bronormA o ! https://m.edsoo.ru/7f41cc74
5 BO3HVMKHOBEHWE N pa3BUTHE XU3HWN Ha 9 05 Bbubnnoteka LLOK
3emne ' https://m.edsoo.ru/7f41cc74
bubnunoteka LIOK
3 Oprarysms! 1 OkpyXaiolias cpeaa > ! https://m.edsoo.ru/7f41cc74
bubnunoteka LIOK
4 CoobLLecTBa 1 3KONOrMyecKmne CUCTEMbI 9 https://m.edsoo.ru/7f41cc74
bubnunoteka LIOK
° PesepBHoe Bpens 2 https://m.edsoo.ru/7f41lcc74
OBLUEE KOJIMYECTBO YACOB MO NMPOrrAMME 34 0 2.5
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10 KJTACC
Konuyectso yacos ONEKTPOHHbIe
Ne Jata unpposbIle
Tema ypoka
n/n yp Bcero KOHTpONbHbIe  TlpakTueckue n3ydyeHnss = obpasoBaTesibHble
paboThbl paboTbl
pecypcebl
Bubnnoteka LLOK
1 buonornsa B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/bl NO3HAHWSA XXMBOW NPUPOLbI.
MpakTnyeckas pabota Ne 1
2 «/cnonb3oBaHmne pas3INYHbIX 1 0.5 bubnuoreka LIOK
' https://m.eds00.ru/863e6122
MEeTOZO0B Mpu N3yyYeHun
610/10rMYECKNX 0O BLEKTOB»
3 buonornyeckume cuctemsl, NpoLeccsl 1 Bubnmnoteka LIOK
N NX N3yyeHune https://m.eds00.ru/863e6564
4 XMMUYECKINA COCTaB KNeTKu. Boga un 1 Bubnnoteka LLOK
MUHepabHble COMN https://m.eds00.ru/863e674e
Bubnmnoteka LIOK
5 Benkn. CocTtaB 1 CTpoeHMe 6eNKoB 1
P https://m.edso0.ru/863e6b72
dPepmMeHTbl — B1ONornyecKmne
Katanm3aTtopsbl. JTabopaTopHas
6 pabota Ne 1 «3yyeHue 1 05 Bubnnoteka LLOK
KaTa/IMTUYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(hepmMeHTOB (Ha NpuMepe aMmnasbl
UK KaTanasbl)»
7 Yrnesobl. Jiunnasbl 1 Bubnnoteka LLOK
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https://m.edso0.ru/863e6870

Bubnnoteka LLOK
8 HyK/enHoBble KUCNOTBL. AT® https://m.edso0.ru/863e6d5c
9 icTopus n meToabl U3yyeHUs Bubnnoteka LLOK
KNneTKn. KnetouHaa teopus https://m.eds00.ru/863e6e88
10 KneTka Kak LienocTHas usas
cuctema
CTpoeHue 3yKapnoTUYECKOW KNEeTKN.
NabopaTopHas pabota Ne 2
«M3yyeHne CTPOeHUA KNETOK Bubnmoteka LLOK
11 PacTEHWIA, XXUBOTHbIX, FPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
6aKTepuin Nog MUKPOCKONOM Ha https://m.eds00.ru/863e716c
roTOBbIX MUKpOnpenaparax n nx
onncaHme»
Bubnmnoteka LIOK
12 OO6MeH BeLLecTB Un MeTabonmsm htts://m.edsoo.ru/8636766¢
Bubnmnoteka LIOK
13 oToCUHTE3. XemocuHTes https://m.eds00.ru/863e7¢c98
o bubnnoteka LIOK
14 SHepreryeckuit 0omeH https://m.edsoo.ru/863e7aae
YKU3HEHHbIN LMK KNeTKn. [eneHune
KneTkn. Mutos. JlabopaTtopHas
15 paboTa Ne 3 «HabnoaeHe MnTosa B 0.5 bubnmoteka LIOK
https://m.edso0.ru/863e7dc4
K/IeTKaxX KOHYMKa KOpeLlKa /lyKa Ha
rOTOBbIX MUKpOMnpenaparax»
16 BuocnHTes 6enka. Peakuus Bubnnoteka LLOK
MaTPWUYHOr 0 CMHTE3a https://m.eds00.ru/863e796e
17 TpaHcnauus — 61MocnHTEe3 b6eska Bubnnoteka LLOK
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https://m.edso0.ru/863e796e

HekneTouHble GopMbl XKN3HN —

Bubnmnoteka LIOK

1
8 BUPYChI https://m.eds00.ru/863e7540
Bubnnoteka LLOK
19 ®dopmbl pa3MHOXEHUS OpraH“3mMoB https://m.edsoo.ru/863e81b6
https://m.edso0.ru/863e831e
. Bubnmnoteka LLOK
20 Meios https://m.edso0.ru/863e7f4a
O6pa3oBaHue 1 pa3BuUTHE MOSIOBbIX
KneTok. Onnof0TBOpEHMeE.
21 NabopatopHas paboTa Ne 4 05 Bubnnoteka LLOK
«WM3yyeHne CTpPoeHMA NoNoBbIX ' https://m.eds00.ru/863e81b6
K/NEeTOK Ha roToBbIX
MUKpOrpenapaTax»
99 WHanBupyansHoe passutue Bubnmoteka LLOK
OpraHM3mMoB https://m.eds00.ru/863e8436
23 "eHeTMKa — HayKa 0 Bubnmnoteka LLOK
HacneACTBEHHOCTUN N U3MEHUYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTY HacnefoBaHNA
24 npun3HakoB. MoHOrMépuaHoe bubnuoreka LIOK
' https://m.eds00.ru/863e8878
CKpeLlrBaHue
NrMbpraHOe CKpeLLBaHme. 3aKOoH
25 ﬂe3asmrt):mf\t/|oro HaF::nue;II 0BaHWA bubnuoreka LIOK
A https://m.edso0.ru/863e89a4
NpU3HaKoB
CuenneHHoe HacnefoBaHue
26 npun3HakoB. JlabopaTopHas paboTa 05 Bubnmoteka LLOK

Ne 5 «3yyeHne pe3ynbTaToB
MOHOrMOPULHOIO N ANTMB6PUAHOIO

https://m.edso0.ru/863e8c60
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CKpeLLMBaHUA Yy ApOo30n/ibl Ha
rOTOBbIX MUKpOMpenapaTax»

"eHeTVKa nona. HacneposaHme Bubnmoteka LLOK
27 1
NPW3HaKOB, CLIeNEHHbIX C NO/I0M https://m.eds00.ru/863e8c60
13meHUnBOCTL. HeHacneacTBEHHaA
N3MEHUYMBOCTb. SlabopaTopHas
pabota Ne 6. N3yueHne Bubnmoteka LLOK
28 o 1 0.5
MOZM(UKALMOHHOW N3MEHYMBOCTY, https://m.eds00.ru/863e8efe
NMOCTPOEHMe BapuaLoHHOro psga n
BapuaLOHHON KPUBOWi»
HacneacTtseHHas MU3MEHYMBOCTb.
NabopatopHas paboTta Ne 7. Bubnmoteka LLOK
29 o 1 0.5
«AHanM3 MyTauunin y Apo3ogusibl Ha https://m.eds00.ru/863e8efe
roTOBbIX MUKpOMpenaparax»
Bubnmnoteka LLOK
30 FeHeTMka Henoseka ! https://m.edso0.ru/863e8d78
Pe3epBHbIli YpoK. O606LLeHme No
31 Teme «HacneACTBEHHOCTb U 1
N3MEHYMBOCTbL OPraHN3MoB»
Bubnmnoteka LLOK
32 Cenekuna kak Hayka 1 npouecc ! https://m.eds00.ru/863e9214
33 MeToAbl U OCTUXKEHNS CeneKkunm 1 Bubnmoteka LLOK
PacTeHWNIA N XXNBOTHbIX https://m.eds00.ru/863e9214
34 broTexHonorusa Kak oTpacsb 1 Bubnnoteka LLOK
Nnpon3BOACTBa https://m.edso0.ru/863e9336
OBLEE KOJIMYECTBO YACOB IO 34 0 4

NMPOIrPAMME
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11 K/TACC
Konuyectso yacoB ONEKTPOHHbIE
Ne Jata undposbIle
Tema ypoka
n/n yp Bcero Ko6HTpoanb|e n%aKTquCKme n3ydyeHnss = obpasoBaTesibHble
paboThbl paboThbl Decypebl
1 JBOMOLMA N METOAbI €6 U3yYeHUA 1 bubnuoreka LIOK
4 A y https://m.edso0.ru/863ea20e
5 cTopus pa3suTus npeacTaBieHnii 1 Bubnnoteka LLOK
06 3Bonoumm https://m.eds00.ru/863e9570
Bubnnoteka LLOK
3 MukpoasoioLs ! https://m.edso0.ru/863e9cle
[Monynaumsa Kak anemeHTapHas
eiMH1LA BMAA U 3BOMIOLUN.
4 ﬂiﬁo iTO H.qaﬂ aboTa ltll'o 1 1 0.5 bubnuoreka LIOK
PATOPHAA P ) ' https://m.eds00.ru/863e99c6
«CpaBHeHVe B1AOB MO
MOP{ONIOrMYeCKOMY KPpUTEPUIO
5 [JBvxyLine cunbl (3nemeHTapHbIe 1 Bubnuoteka LLOK
(hakTOpbI) 3BOSOLMM https://m.edsoo.ru/863e9da4
o bubnnoteka LLOK
E 1
6 CTECTBEHHbI OTOOP U €70 (hOpMLI https://m.edso0.ru/863e9ed0
Pe3ynbTaTbl 3BOMOLNN:
npUcrnoco61eHHOCTb OPraHM3MoB U
7 BMA006pa3zoBaHue. JlabopaTtopHas 1 05 Bubnnoteka LLOK
paboTta Ne 2 «<OnucaHue ' https://m.eds00.ru/863e9fde
NpUCcNoco6IeHHOCTN oOpraHn3ma n eé
OTHOCWUTE/IbHOr0 XapakTepa»
8 HanpasneHns n nytu 1 Bubnnoteka LLOK
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MaKpO3BO/THOLN https://m.edso0.ru/863e9cle
9 HeobpaTMoCTb 3BONIOLMM
10 VicTopuna Xun3Hu Ha 3eMne 1 METObI
€€ N3yyeHus
1 ['MNoTe3bl NPOUCXOXAEHNA XN3HU Bubnmoteka LLOK
Ha 3emne https://m.eds00.ru/863ea5a6
12 Pa3BuTKe XXN3HM Ha 3em/ie Mo apam u Bubnnoteka LLOK
nepnogam https://m.edsoo.ru/863ea6be
OcCHOBHbIe 3Tanbl 3BONHOLUN
pacTUTeNIbHOr0 N XXMBOTHOIO MUpa.
MpakTnyeckas padota Ne 1 Bubnmnoteka LIOK
13 0.5
«M3yyeHne NCKONaeMbIX OCTAaTKOB https://m.edsoo.ru/863ea8bc
pacTeHWIA N XXMBOTHBIX B
KONNEKLNAX»
14 CoBpemeHHasa cuctema Bubnnoteka LLOK
opraHmyeckoro mumpa https://m.edsoo.ru/863ea48e
bubnnoteka LLOK
15 3BONOLUMSA YenoBeka (aHTpororeHes) https://m.eds00.ru/863eac2c
16 AwxyLume cunbl (hakTopbl) Bubnnoteka LLOK
aHTpornoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTagun 3BONHOLUN
yesoBeka
18 Uenoseyeckune pacbl N NPUPoLHbIE Bubnnoteka LLOK
agantaunn yenoseka https://m.edso0.ru/863eaea?2
Pe3epBHbIil ypoK. O606LLeHME MO
19 Teme «BO3HUKHOBEHWE U pa3BUTHe
XXU3HW Ha 3emne»
20 JKO/I0rna Kak Hayka
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Cpeppl 06UTaHMA N 3KOOrMYecKme

Bubnmnoteka LLOK

Al (hakTopbI https://m.edsoo.ru/863eafec
AbKnoTUYecKme PakTopbl.
JNabopaTopHas pa6oTa Ne 3.
«Mopdosniornyeckne 0cob6eHHOCTH
o Bubnmnoteka LIOK
22 pacTeHUN N3 pasHbIX MeCT 0.5
https://m.edso0.ru/863eb10e
06uTaHusA». JTabopaTtopHas paboTta
Ne 4. «BnusHmne cBeTa Ha pocT U
pa3BUTNe YepeHKOB Koneyca»
Bubnmnoteka LIOK
23 buoTuseckue akTope! https://m.edso0.ru/863eb348
JKONOrMYecKme XapakTepucTnku
nonynsuun. MpakTuyeckas pabota
24 Ne 2 «IoAcYéT NNOTHOCTH 0.5
nonynsuunin pasHbIX BUA0B
pacTeHNiA»
25 CoobLecTBa opraHM3MoB — Bubnmnoteka LIOK
61oLeHO3 https://m.eds00.ru/863eb46a
26 JKO/TIOrMYEeCKMNe CUCTEMbI Bubnnoteka LLOK
(skocucTembl) https://m.eds00.ru/863eb46a
OCHOBHbIe NOKa3aTe/v 3KOCUCTEMbI.
27 JKON0ornyeckre nupaMmuapl. bubnuoreka LIOK
. https://m.edsoo.ru/863eb5fa
CsoncTtBa akocuctem. Cykueccusa
28 [MprpoaHbIE 3KOCUCTEMBI
29 AHTPONOreHHbIE 3KOCUCTEMBI
30 Buocthepa — rnobanbHas Bubnnoteka LLOK
aKocucTema 3emnm https://m.edsoo.ru/863ebb5e
31 3aKOHOMEepHOCTU CYLLEeCTBOBaHNS Bubnnoteka LLOK
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6rochepsl https://m.eds00.ru/863ebd16

32 YenoseuecTBo B 6uoctepe 3emnu 1

33 CocyLecTBoBaHWe npupoabl 1 1 Bubnmnoteka LLOK
yesioBeYecTBa https://m.edsoo.ru/863ebale
Pe3epBHbIil ypoK. O606LLEHME TEMBI

34 «Coo06LLiecTBa 1 3KOIOTMYeCKme 1
CUCTEMBI»

OBLEE KOJIMYECTBO YACOB INO 34 0 25

NMPOIrPAMME
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NMPOBEPAEMbIE TPEBOBAHUNA K PE3YJIBTATAM OCBOEHUA
OCHOBHOW OBPA30BATE/1IbHOW MPOIrPAMMBbI

10 KNTACC

Kopg
npoBepseMoro
pesynbTarta

MpoBepsieMble NPeaMeTHbIE Pe3y/bTaTbl OCBOEHMS OCHOBHO
06pas3oBaTe/IbHOI NPorpamMmMbi CPefHero 06LLero 06pasoBaHus

CthopMMPOBaHHOCTb 3HAHWI O MEecTe U Ponn 6MoNornM B CUCTEME
Hay4HOro 3HaHMS eCTECTBEHHbIX HayK, B (D OPMUPOBAHNN COBPEMEHHO
eCTECTBEHHO-HaY4YHON KapTWHbI MMpPa U Hay4YHOr0 MMPOBO33PEHNUS; O
BK/afe POCCUMCKMX W 3apyBeXHbIX YYEHbIX-OMOMOMOB B PasBUTME
oronorun; (YHKUMOHaNbHOMW FPaMOTHOCTM YenoBeKa AN peLleHus
YKU3HEHHbIX 3aaay

YMeHMe pacKpbiBaTb COAEPXKaHME OMONIOTMYECKMX TEPMUHOB W
MOHSATUIA: YXXM3Hb, KNETKa, OpraHn3m; MetabonmaMm (06MeH BELLECTB U
npeBpaLleHe 3Hepruu), romeoctas (camoperynsums), YpoBHeBas
OpraHu3auus XmBbIX CMCTEM, CaMOBOCMpPOM3BeAeHMe (penpoayKums),
HacneACTBEHHOCTb, N3MEHYMBOCTb, POCT U pa3BuTHe

YMeHue usnaratb 61Monornyeckne Teopumn (KNeTouHass, XpoOMOCOMHas,
MyTaLMoHHas), 3akoHbl (I'. MeHgens, T. MopraHa, H.. Basunosa) n
yyeHus (0 UeHTpax MHOroobpasms M MPOUCXOXKAEHUA KYNbTYPHbIX
pacTeHuii H.W. BaBnnoBa), onpeaensitb rpaHnLbl UX NPUMEHUMOCTM K
YXMBbIM CUCTEMAM

YMeHve BnafeTb MeTOAamy Hay4yHOro mMo3HaHWs B 6uonorum
(HabnofeHVe M onucaHne >XMBbLIX CUCTEM, MPOLECCOB U SABNEHUNA;
opraHuMsauus 1M npoBefeHne  GMONIOrMYECKOr0  3KCMEPUMEHTR,
BbIABWKEHWE  TUMNOTE3bl;  BbIABMEHWE  3aBUCMMOCTU  MEXAY
nccnefyemMbiMn BeIMYNHAMM, OOBACHEHME MOJMTYYEHHBIX Pe3y/bTaTos,
MCNONb30BAHHbIX Hay4HbIX MOHATWNA, TEOPUA W 3aKOHOB; YMeHMe
fenatb BbIBOAbl HA OCHOBaHWW NOMYYEHHbIX Pe3y/bTaToB)

YMeHMe BblAeNATb CYLIECTBEHHble MPU3HAKM BUPYCOB, KNETOK
NPOKapuMoT W  3yKapuoT, OAHOKNETOYHbIX W  MHOFOK/IETOYHbIX
OpraHM3moB; 0COGEHHOCTM  npoueccoB 0OMeHa  BELECTB MU
npeBpaLleHnss 3HEPrun B KNeTKe, (hOTOCUHTE3a, MNaCTUYEeCKOro u
3HEpPreTMYeckKoro  0OMEHa,  XeMOCWMHTEe3a, MWUTO3a,  Meli03a,
OMN/I0AOTBOPEHNS,  Pa3MHOXEHWUS,  WHAMBMAYANbHOrO  Pa3BUTUS
opraHusmMa (OHTOreHes)
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YMeHMe NPUMEHATb  MOMyYEHHble  3HaHMA  ANA  0O6bACHEHMS
OMONOrMYECKMX MPOLECCOB W ABMEHWIA, AN NPUHATUA NPaKTUYECKMX
PeLLeHnIA B NOBCEAHEBHOW XXM3HM B Liensax obecneyveHns 6e30nacHOCTH
CBOEro 3/10pOBbS N 30POBbS OKPYXXaoLWMX NIHOAEN, COBMOAEHNS HOPM
rpamoTHOr0  MOBefEHWS B  OKPY>KaloWeid  MPUPOAHOW  Cpeae;
NOHVMaHue Heob6X04AMMOCTH MCNONb30BaHNSA AOCTUXXEHWIA
COBPEMEHHOW 6MONOrMM M BUOTEXHONOTMIA AN PaLMOHabHOMO
NpUPOAON0/bL30BaHNSA

YMeHve pellaTtb 3MeMeHTapHble TeHEeTUYECKMEe 33fauM Ha MOHO- U
AVTNOPUAHOE CKpPeLLMBaHUe, CLEMN/IeHHOe HacnefoBaHWe; COCTaB/ATH
CXEMbl ~ MOHOTMOPWAHONO  CKPeLMBaHWS AN MpefcKasaHus
HaCcNef0BaHNs NPU3HAKOB Yy OpPraHM3MOB

YMeHVe BbINOMHATL /1ab0paToOpHble 1 MpaKTUYeckue pPaboThl,
cobnogatb npasvna npu pabote C y4yebHbIM U NnabopaTOPHbIM
06opyaoBaHMeMm

YMeHVe KPUTUYECKM OLIEHMBATb M WHTEPMNPETMPOBaTb MH(OPMALMIO
6UONOTMYECKOTr0 COAEPXKaHMS, BK/HOYALOLLYIO MCEBAOHAYUHbIE 3HAHUS
13 pasNYHbIX UCTOUHMKOB (CMW, HayuHO-NONynsipHbIE MaTepuansbl);
3TUYECKMEe acreKTbl COBPEMEHHbIX WCCNeA0BaHWIA B GMONOruu,
MeauLyHe, GUOTEXHONOM M

10

YMeHue co3faBaTb COOCTBEHHbIE MUCbMEHHbIE N YCTHbIE COOOLLEHMS,
0606LLas 61MONOrMYECKy0 MHHOPMaLMIO U3 HECKOMbKUX UCTOYHUKOB,
rpamMmoTHO MCNOMb30BaTb NOHATUHLIN annapat 6uonoruu

11 KNNTACC

Kopg
npoBepsemMoro
pesynbTarta

MpoBepsieMble NpegMETHbIE Pe3y/IbTaTbl 0CBOEHNS OCHOBHOW
obpaszoBaTe/ibHOW NporpamMMbl CpeHEro 06LLero o6pasoBaHms

CthopMMpOBaHHOCTb 3HaHUIA O MecTe U ponu 6Guonornm B cucTeme
Hay4YHOr0 3HaHWs ECTECTBEHHbIX HayK, B HOPMMPOBAHUM COBPEMEHHO
eCTECTBEHHO-HaY4YHO KapTWHbI MMpa M Hay4YHOro MMUPOBO33PEHUS; O
BKNafle POCCUIACKMX W 3apyOeXHbIX YUEHbIX-OM0M0rOB B pa3BUTUE
6uonornmn; (HyHKUMOHaIbHO/ TPaMOTHOCTU YeflOBEKa [/11 PELLEHNS
YKN3HEHHBIX 3334

YMeHMe pacKpbiBaTb COAepXKaHMe O6UONOrMYeCKUX TEPMUHOB U
MOHATWIA: BWA, NOMYNAUWS, TeHO(OHA, 3BOMKOLMSA, ABVXKYLUME CUSb
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(thakTopbl) 3BONOLNN, NMPUCNOCO6/1IEHHOCTb OpraH13mMos,
B1A006pa3oBaHme, 3KOMOrnMyeckme (hakTopbl, aKocucTeMa,
NPOAYLEHTI, KOHCYMEHTBI, pefyUeHTsbl, uenu  nutaHus,

3KONormyeckas nupammnia, buoreoueHos, bruochepa

YMeHue n3naratb 61M0nornyeckme Teopun (3BOMKOLMOHHaA Teopus Y.
[apBnHa,  CUHTETMYECKas  Teopus  3BOMIKOLMM),  3aKOHbI U
3aKOHOMepHOCTK (3apofbiweBoro cxoactea K.M. bapa, yepefoBaHus
rNaBHbIX HanpaeneHWii 1 nyTei agonoummn A.H. CeBepLioBa, YUYeHUs 0
ouoctepe  B.A.  BepHagckoro), onpegenstb  rpaHuubl - KX
NPVMEHUMOCTH K YKMBbIM CUCTEMAM

YMeHve BnaeTb METOAaMW HayyHOro Mo3HaHWs B GMonoruu
(HabnoaeHNe N OMNMCaHUe XMBbIX CMCTEM, MPOLECCOB W SBNEHWIA;
OpraHM3auMs 1  NpPoBeeHNe  OGMONMOrMYECKOro  3KCMEPUMEHTA,
BbIABV)KEHWE  TUMOTE3bl;  BbISBMEHWE  3aBUCUMOCTM  MeXay
nccnefyembiMn BeIMUMHAMU, OOBSCHEHME MOMYUYEHHbIX Pe3yNbTaToB,
MCMOMb30BaHHbIX HAYUHbIX MOHSATWIA, TEOPWIA W 3aKOHOB; YMEHWe
Aenatb BbIBO/bl HA OCHOBaHMMW MONYYEHHbIX PE3Y/bTATOB)

YMeHue BbILENATb CYLLEeCTBEHHbIe MpU3HaKu CTPOeHUA
OMONOrNYeckMX OOBLEKTOB:  BMAOB, MOMYNAUMIA,  NPOAYLEHTOB,
KOHCYMEHTOB,  pefyLeHTOB,  OMOreoueHo30B U 3KOCUCTeM;
0CO6eHHOCTH rpoLeccos HacnefCTBEHHOW N3MEHYMBOCTH,
ecTeCTBEHHOro 0T6opa, BWMA006pa30BaHUsA,  MPUCNOCOBIEHHOCTH
OpraHM3moB, [eNCTBUA 3KOMOTMYECKMX (PAKTOPOB Ha OpraHu3Mbl,
nepeHoca BELECTB M NOTOKa 3HepPrumn B 3KOCUCTEMAX, aHTPOMOreHHbIX
MN3MEHEHWIN B 3KOCMCTEMAX CBOE MEeCTHOCTMW, KPYyroBopoTa BELLECTB U
BMOreoXMMMNYECKNX LMKIOB B Buochepe

YMeHVe NPUMEHATb  MOMYYEHHblE  3HAHWS AN 0ObACHEHUS
BMONOrNYeCKMX NPOLECCOB W SBNEHWI, AN NPUHATAA NPaKTUYECKUX
PeLLeHNIA B NOBCELHEBHOW XM3HU B LieNsix obecrneveHns 6e30nacHOCTH
CBOErO0 30P0BbA M 340POBbS OKPYXKAIOLLMX NHOAEN, COBNOAEHNS HOPM
rPamMOTHOrO MOBEAEHWS B  OKPY>XKatoLleld  MPUPOAHOIA  Ccpefe;
NoOHMMaHue HeobX0AMMOCTH CMONb30BaHWS AOCTUKEHWIA
COBPEMEHHOW 61ON0rMM AnNs paumnoHanbHOro NPMPOA0N0Nb30BaHMS

YMeHue pellatb 3/leMeHTapHble 6UOM0orMyeckne 3afayn, COCTaB/IAThH
CXeMbl NMepeHoca BeLLECTB M 3Heprum B skocuctTeMax (Lenu nutaHus)

YMeHne BbIMOMHATL /1abopaTopHble W MpaKTU4Yeckme paboTsl,
cobnogatb npasuna npu pabote € y4ebHbIM UM N1abOPATOPHLIM
obopyaoBaHmem
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YMeHMe KpUTUYECKM OLEHMBATb M UHTEPNPeTMPOBaTb MH(OpMaL Mo
B1ONOTMYECKOTr0 COAEPXKaHUS, BKIKOUALOLLYIO MCEBAOHAYYHbIE 3HAHWS
3 Pa3NIMUHbIX UCTOUHMKOB (CMIA, HayuHO-MOMYNspHbIE MaTepuanb);

? paccmaTpuBarth rnobanbHble 3K0/0rnyeckme npo6siembl
COBPEMEHHOCTU, (POPMMPOBATL MO OTHOLLEHWUHO K HUM COBCTBEHHYIO
no3nL Mo
YMeHue co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOLLEHMS,

10 0606LLad 61oNorMyYecKyo MHHoOPMaLMO U3 HECKO/IbKMX UCTOYHMKOB,

rPaMOTHO MUCNO/b30BaTb NOHATUIHBIA annapaT 6uonorun
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NMPOBEPAEMBbBIE 3JIEMEHTbI COOEP>XAHUA

10 K/TACC

Kopg

MpoBepsieMblii 3/1EMEHT COAepyXKaHus!

buonorua Kak Hayka

1.1

Buonorms — Hayka O >XUBOIW npupoge. Ponb 6uonorum B (hopmMMpoBaHWK
COBPEMEHHOI Hay4HOli KapTWUHbI Mupa. CucTema 61onorMYecknx Hayk

1.2

MeTofbl NO3HaHWA XXMBOW NpupoAbl (HabntogeHWe, 3KCNepUMEHT, OnucaHue,
M3MepeHne, Knaccupukaumsa, MOLEeNMpoBaHMe, CTaTUCTMYecKasd 06paboTka
[aHHbIX)

JK¥rBble CUCTEMbBI N NX OpraHu3auuns

2.1

YKnBble cucTembl (6MOCUCTEMbI) KakK NpeaMeT u3ydeHus Guonormn. CBoicTBa
OMoCnUCTEM M X pa3HOObpasne

2.2

YpoBHM oOpraHusaumm 61ocuUcTeM: MOMEKYNAPHO-TEHETUYECKUI, KNETOUHbIN,
OpraHuM3MeHHbI, NONyNALNOHHO-BUA0BO, IKOCUCTEMHBIN, GUOCHEPHbIN

XNMUYECKNIA COCTaB 1 CTPOEHWE KNETKU

3.1

XUMWUYECKNIA  cOCTaB  KNETKW. XMUMUYECKME 3/1EMEHTbI:  MaKpO3/EMEHTI,
MUKPO3/1eMeHTbl. Boja ¥ MuHepanbHble BellecTBa. DYHKUUM BOAbl W
MUHepasbHbIX BELLECTB B K/ieTke. [Mogaep>kaHne 0CMOTUYeCKOro banaHca

3.2

Benku. CoctaB M CTpoeHMe 6enKoB. AMWHOKUCNOTHI — MOHOMepPbI 6esKoB.
HesameHVWMble X 3aMeHUMble aMUHOKWUCIOTbl.  AMWHOKUCNOTHbIA  COCTaB.
YpOBHU CTPYKTYpbl 6e1KOBOI MONEKy bl (NepBUYHas, BTOPUYHAS, TPETUYHAsA U
YeTBEPTMYHAS CTPYKTypa). XMMMU4YecKue CBOWCTBa 6enKoB. Buonornyeckue
(hyHKLMM 6ENKOB.

depmeHTbl — Guonoruyeckme Katanmsatopbl. CTpoeHWe (epmeHTa: aKTUBHBIIA
LeHTp, cybcTpatHas creynduyHocTb. KodepmeHTbl. BuTamuHbl.  OTanums
(hepMeHTOB OT HEOpPraHNYeCKMX Katam3aTopos

3.3

Yrnesogpl: MOHocaxapuibl (rnoKo3a, pubosa u Ae30Kcuprnbo3a), aucaxapugsl
(caxapos3a, nakTo3a) WM nonucaxapuiabl (Kpaxman, TANKOreH, LEN/I03a).
Bronornyeckme gyHKUUN YrIeBoaoB.

Nununabl:  Tpurnuuepwabl,  cTepomgbl,  ochonunuabl.  FrapodmbHO-
rmapoobHble CBOWCTBA. buonoruveckme QyHKUMM nnnmuaoB. CpaBHEHME
YrneBoAoB, 6EMKOB M NUNUA0B KaK UCTOYHMKOB SHEPT

3.4

HyknenHosble kucnotbl: AHK 1 PHK. Hykneotnabl — MOHOMEpPbI HYKEWHOBbIX
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kucnot. CrtpoeHne un QyHkummn AHK. CTpoeHve u dyHkumm PHK. ATO®:
CTPOEHUE N (DYHKLMN

3.5

LinTonorna — Hayka o kKnetke. KnetoyHasa Teopus. MeTobl N3yyeHNs KNeToK

3.6

KneTka Kak LiefloCcTHas XuBas cucteMa. O6LIMe MpU3HaKM KETOK: 3aMKHYTas
Hapy>kHasi MembpaHa, Monekynbl JHK Kak reHeTuyeckuii annapat, cucTema
CMHTe3a 6enka

3.7

Tunbl KNETOK: ayKapmoTmyeckast 1 npokapnoTnyeckas. OCo6eHHOCTN CTPOEHUS
NPOKapuoTUYECKOM  KNeTKW.  KneTouyHas cTeHka 6Gaktepuid.  CTpoeHue
3yKapuoTUYECKOM KNeTKN. OCHOBHble OT/IMYMA PaCTUTE/IbHOMW, XXMBOTHOW 1
FPUOHOW KNETKM

3.8

MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — K/IETOYHasA CTeHKa, F/IMKOKa/IMKC, WX
(yHKUMK. MnasmaTnyeckas membpaHa, eé CBoiCTBa 1 hyHKLMK. LinTonnasma u eé
opraHouabl. OfHOMeMOpPaHHbIe OpraHoUAbl KMETKU: 3HAOMNA3MaTUYecKas CeTb
(3MNC), annapat onbAXKKW, NM30COMbI. 0O/TyaBTOHOMHbIE OpraHoMabl KNETKW:
MUTOXOHAPUM, NnacTuipbl. poMCXoXaeHWe MUTOXOHAPUIA W nnacTua. Buabl
nnacTng. HemembpaHHble OpraHouabl KNMETKW: PUBOCOMbI, KNETOUHbINA LEHTP,
PECHUYKU, XKTYTUKN. DYHKLMN OPraHOUAO0B KNETKU. BKOUeHUs

3.9

A0po — perynsaTopHbiii LUEHTP KneTku. CTpoeHWe sapa: sfepHas 060/104Ka,
Kapu1onaasma, XpoMaTuH, SAPbILLKO. XPOMOCOMbI

3.10

TpaHCNOpPT BeLLEeCTB B KNETKe

Kn3HeeaTensHOCTb KNeTKn

4.1

OOMeH BelLecTB, uUaM metabonusm. Accumunsauma (NnacTUYecknini 0bmeH) u
ANcCUMUNALMS (3HEpreTMyecknii 06mMeH) — ABe CTOPOHbI e€AMHOro mnpoLecca
meTabonm3ma. Tunbl 06MeHa BeLLeCTB: aBTOTPO(HbIA U reTepoTPOdHbIA. Ponb
(hepMeHTOB B 06MeHe BELLECTB M NPeBpaLLeHn SHePrn B KNeTKe

4.2

doTocnHTEe3. CBeTOBasA 1 TeMHOBas (Pa3bl POTOCMHTE3A. Peakumn (hoToCMHTE3A.
AM(eKTNUBHOCTL (POTOCUHTE3a. 3HaYeHMe (POTOCUHTE3a AN XKU3HM Ha 3emne.
BnvsHue ycnoBuin cpedbl Ha (HOTOCMHTE3 W CrOCOObI MOBBILLEHUS €ro
NPOAYKTUBHOCTM Y KY/IbTYPHbIX PaCTEHUIA.

XeMOCUHTEe3. XeMOoCUHTe3MpyloLme 6akTepun. 3HayeHWe XemMOCUHTe3a [/
YKN3HU Ha 3emne

4.3

OHepreTuyeckniAi 006MeH B KNeTKe. PacluenneHne BeLeCTB, BblgeNeHne W
aKKyMy/NMpoBaHMWe 3Heprm B KeTKe. JTanbl 3HEpreTnyeckoro o6meHa.
nnKonus. BpoxkeHve W ero BuAbl. KCNOPOAHOE OKUCNEHWE, WA KNETOYHOE
AblIxaHue. eKTUBHOCTb IHEPreTUYECKOro 06MeHa

4.4

Peakuny MaTpmMyHOro cuHTtesa. 'eHeTnyeckas nHpopmaumns n AHK. Peannsauus
FeHeTUYECKON WHpopmaumMm B KneTke. eHeTMYecKuii KoL W ero CBOWCTBa.
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TpaHCKpUNums — MaTpuyHbiin cnuHTe3 PHK. TpaHcnsiuma — 6uocuHTes Genka.
KoavposaHve aMMHOKUCNOT. Ponb prbocom B 61ocHTe3e 6enka

4.5

HekneTouHble (hopMbl XWU3HU — BUPYCbl. cTopna OTKpbITUA Bupycos (4.U.
BaHOBCKMiN). OCOGEHHOCTW CTPOEHMS U XKU3HELEATENIbHOCTUM  BMPYCOB.
BakTepuodarn. BoMe3HN pacTeHUI, >KMBOTHLIX W Ye/IOBEKA, BbI3blBAEMblE
BUpycamun. Bupyc nmmyHogeduumta venoseka (BNY) — sosbyautens Crifia.
MpodurnakTnka pacnpocTpaHeHNs BUPYCHbIX 3a060/1eBaHNI

Pa3mHOXeHWe 1 MHAMBKAYa/IbHOE pa3BUTNE OpraHn3MoB

5.1

KNeTOUHbIA UWMKN, WA DKU3HEHHBbIA LMKN KeTKW. WHTepdasa uM  MUTOS.
Mpouecchl, NpoTekatlowme B MHTeptase. Pennvkauns — peakuus MaTpuyHOro
cuHTesa AHK. CTpoeHMe XpOMOCOM. XPOMOCOMHbIA Habop — KapuoTwn.
AvnnongHeln - 1M raniouaHbIA - XPOMOCOMHblE  Habopbl.  Xpomartuibl.
LiuTonornyeckne OCHOBbI Pa3MHOXEHUSA W WHAWMBUAYaSbHOrO  pasBUTUSA
OpraH13moB.

[eneHve Knetkm — muT03. CTagum mMuTo3a. pouecchl, Npoucxogawme Ha
pasHbIX CTaguax MMTO3a. BMONOrnyYecKknin CMbIC MUTO3a

5.2

dopMbl pasMHOXEHWUS OpraHn3moB: 6ecrnonioe 1 nonosoe. Buabl 6ecnonoro
pPasMHOXeHWs: [efeHne HaaBoe, MOYKoBaHWe OfAHO- U  MHOIOK/IETOYHbIX,
crnopoobpasoBaHue, BeretaTtuMBHoe pasMHOXeHwe. VckyccTBeHHOe
K/IOHMPOBaHME OpraHM3MOoB, ero 3HayeHue a1 cenekumm

5.3

MonoBoe pasMHOXeHMWe, ero OTANUNA 0T 6ecnonoro.

Meio3. Cragumn meiio3a. [poueccbl, NPOUCXOAsLMe Ha CTaausx Melnosa.
MMoBedeHMe XpomMOCOM B Meiio3e. KpoccuHroeep. BMOMOrMYeckuii cmbici 1
3Ha4eHune meliosa

5.4

amMeToreHe3 — NpoLecc 06pa3oBaHMs MOMOBbIX K/ETOK Y XMBOTHbIX. M0/0BbIE
Kenesbl: CEMEHHVKI U nYHKKKU. OBpa3oBaHKe 1 pasBuTME MOJOBbIX KMETOK —
ramet (crnepmarosoms, siiLeKNeTKa) — criepMaToreHe3 1 ooreHes. OCO6eHHOCTY
CTPOeHUs ANLIEKNETOK M criepMaTo3omngos. OnnogoTBopeHue. MapTeHoreHes

5.5

WHamBnayanbHoe — pasBuTMe  (OHTOreHe3).  OMOpPMOHaNbHOE  pa3BUTUE
(3smbpuoreHes). 3Tanbl 3MOPUOHANBHOIO Pa3BUTUSA Y MO3BOHOUHBIX YKUBOTHBbIX:
LpobneHue, racTpynsaumus, opraHoreHes. MocTamopnoHasbHoe pa3suTue. TUbl
NMOCTIMOPMOHAIBHOTO  PasBUTKSA: MPAMOe, HenpsmMoe (IMYMHOYHOE). BrnnsHue
cpeabl Ha pa3BUTME OPraHNM3MOoB; (DaKTOPbl, CMOCOOHbIE BbI3bIBaTb BPOXAEHHLIE
YPOZACTBA.

PocT 1 pa3BuTre pacTeHuid. OHTOreHe3 LBETKOBOIO PacTEHUSA: CTPOEHNE CEMEHN,
cTagun passuTns

HacnefCcTBEHHOCTb U U3MEHUMBOCTb OPraHn3MoB
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6.1

MpeameT 1 3adaun reHeTUKW. VicTopus pasBuTUS reHeTUKK. BKnag poccuiickmx
N 3apybeXHbIX Y4YEHbIX B pasBUTME TEeHETUKW. MeToabl TFEeHETUKM
(rmbpunaonormyeckuii, LIMTOrEHETUYECKIM, MOMNEKYNAPHO-TEHETUYECKMIA).
OCHOBHbIE FEHETUYECKME MOHATUA. TeHETUYECKasi CMMBO/MIMKA, UCMO/b3yeMas B
CXemax CKpeLLvBaHWiA

6.2

3aKOHOMepHOCTM Hac/efoBaHWUA MPU3HAKOB, YCTaHOB/eHHble [. MeHaenem.
MoHornébpuaHoe ckpewmBaHne. 3akoH efuMHO06pa3ns rubpuaos MNepsBoro
nokoneHua. [lpaBuno AOMUHMPOBaHMA. 3aKOH pacLuensieHns Mnpu3HaKoB.
'MnoTte3a YNCTOTLI rameT. [o/IHOE 1 HENOJTHOE AOMUHUPOBAHNE.

OnrnépuaHoe ckpeluyBaHme. 3aKOH He3aBUCMMOM0 HacnefoBaHMs MPU3HaKOoB.
LInToreHeTMYeCKne OCHOBbI AMTMOPUMAHOIO CKpeliMBaHus. AHanuvpytoLlee
CKpewmBaHue.  VICMonb3oBaHME — aHaIM3MPYIOLLEro  CKpewimBaHua  And
onpefeneHuns reHoTuna ocoom

6.3

CuenneHHoe HacnefoBaHue npusHakoB. Pabota T. MopraHa no cuenieHHOMY
HacnegoBaHVMIO  reHoB.  HapylieHne  cuenneHWs TreHOB B pesy/bTarte
KpoccuHrosepa. XpOMOCOMHas Teopusi HacNeACTBEHHOCTU. [eHeTuyeckue
KapTbl.

['eHeTKa nona. XpoOMOCOMHOE onpefeneHne nona. AyTocOMbl W MONOBbIE
XPOMOCOMbI. [[OMOrameTHble W reteporameTHble opraHusmbl. HacnepoBaHue
MPU3HAKOB, CLEN/IeHHbIX C M0IOM

6.4

N3mMeHUMBOCTb. Buabl M3MEHUMBOCTW: HEHACNeACTBEHHAs U HacneACTBEHHas.
Ponb cpeabl B HEHAacneACTBEHHOM  WM3MEHUMBOCTU.  XapaKTepucTuKa
MOAN(MKALMOHHON M3MEHUMBOCTW. BapuauyoHHbIA psg M BapuauMoHHas
KpvBas. Hopma peakuuu npuaHaka. KOnMuYecTBeHHble W  KauyeCTBEHHble
MPU3HaKM 1 1X HopMa peakLun. CBOICTBA MOANMDIKALMOHHON M3MEHUMBOCTY

6.5

HacneactBeHHasi, WAM  FEHOTUMMYECKas, W3MEHUYMBOCTb. KomOMHaTVBHas
M3MEHYMBOCTb. Melio3 1 NOMoBO MPOLECC — OCHOBA KOMOMHATMBHOWM
M3MeHUMBOCTU. MyTaluMOHHas M3MeHUMBOCTb.  Knaccudmkaums  MyTauuii:
reHHble XPOMOCOMHbIE, FeHOMHbIE. YacToTa U NpUYMHbLI MyTaumii. MyTareHHble
(hakTOpbl. 3aKOH FOMO/IOMMYECKMX PSAOB B HACNeACTBEHHON U3MeHUMBOCTU H. .
BasunoBa

6.6

leHeTnka u4enoseka. Kapuotun 4enoseka. OCHOBHble METOAbl TEHETUKM
yesioBeKa: reHeaor M4yeckui, 6/1M3HeL0BbIN, LIMTOreHeTUYECKUA,
OMOXMMUYECKUIA, MOJEKYNAPHO-TeHeTUYeCKMA. COBpPeMeHHOe  OnpefeneHune
reHoTuna: rnosHOreHOMHOe CeKBeHMpOBaHWe, FeHOTUNUPOBaHWE, B TOM YuUCe C
nomouybto TMLIP-aHann3a. HacnefcTBeHHble 3a00/ieBaHMS YesoBeKa: reHHble
60ne3Hn, 60Ne3HN C HACNeACTBEHHON NPeLpacroNOXeHHOCTbI, XPOMOCOMHbIE
6onesHn. ComaTvyeckve W reHepaTuBHble MyTauuu. [MpUHUUNBI 3L40POBOTO
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o6pasa >KW3HW, AWNArHOCTUKMW, MPOMUNAKTUKA W NEYEHUS TEeHETUYECKMX
6onesHeldi. MeaMKO-reHETMYECKOe KOHCY/IbTUPOBaHME. 3HauYeHe MeanLMHCKON
FeHeTVKW B NPeA0TBPALLEHNN 1 NEYEHNN TEHETUUYECKMX 3a60/1eBaHMIA YenoBeka

Cenekuus opraHnamo. OCHOBbI 6UOTEXHONOM N

7.1

Cenekums Kak Hayka W npouecc. 3apoxieHue cenekumMm U AOMeCTMKauums.
YueHne H.N. BaBunoBa 0 LeHTpPax MPOMCXOXKAEHNA W  MHOroobpasus
KY/IbTYPHbIX PacTeHWiA. LIeHTpbl NPOUCXOXAEHMS LOMALLHUX XXMBOTHbIX. CopT,
nopoja, LWramm

7.2

CoBpeMeHHble MeTOoAbl Cenekumn. MaccoBbli M MHAVMBUAY&/IbHLIA OTOOPLI B
CeNekuUy pacTeHuidi M XMBOTHbIX. OueHKa aKcTepbepa. biM3KopoACTBEHHOe
CKpelymBaHue — MHOpUAMHT. Yuctas nMHWUA. CKpewmBaHuWe UUCTbIX JIMHWNA.
eTepo3nc, nnu rmépugHas cuna. HepoACTBEHHOE CKpeLBaHne — ayTOPUANHT.
OTpanéHHas rnbpuamsaums m eé€ ycnexu. VCKYCCTBEHHbIE MyTareHes MU
nonyyeHne MOAUNAOMAOB. [OCTMXKEHUS CEeNeKUMU PacTeHWR, >KMBOTHLIX W
MWKPOOPraH1U3MoB

7.3

BuoTexHonorma Kak oTpacnb MPOWM3BOACTBA. [EHHAa WHXeHepus. JITanbl
Co3faHnst pPekomOuHaHTHON [JHK u TpaHCreHHbIX opraHu3moB. KreTtouyHas
NHXXeHepna.  KnetouHble  KynbTypbl.  MWKPOK/IOHAIbHOE — Pa3MHOXeHue
pacTeHMin. KNnoHWpoBaHMe  BbICOKOMPOAYKTUBHBLIX  CebCKOXO3AMCTBEHHbIX
OpraHu3moB. JKO/IOTMYecKne n 3tuyeckue npobnembl. TMO — reHeTmyecku
MOANMPULMPOBAHHbIE OPraHU3Mbl

11 KNACC

Kopg

MpoBepsieMblii 3/1EMEHT COAePXKaHUSA

SBOMOLMOHHas 61oNorus

11

OBO/HOLMOHHas TeOpysi U € MecTo B 61ooruun.

CBugetensCTBa  3BontouMM.  [aseOHTONOrMYECKMe:  NOCNEL0BaTENbHOCTb
NOSIBNEHNs BWAOB B MafeOHTOMONMYECKO NETONWUCK, NepexoaHble (OopMbl.
Buoreorpamyeckme: CXOACTBO W pas3nmuve (ayH W iop MaTepukoB W
OCTPOBOB. IMOPUOMOrMYECKME: CXOACTBA U Pa3nnuns SMOPUOHOB PasHbIX BIA0B
MO3BOHOYHbIX. CpaBHWUTENIbHO-aHATOMUYECKME: TOMOIOTMYHbIE, aHaNOrNYHbIE,
PYAMMEHTapPHbIE OpraHbl, aTaBu3Mbl. MONeKyNspPHO-GMOXUMUYECKIME: CXOACTBO
MEXaHW3MOB Hac/NefICTBEHHOCTM M OCHOBHbIX METabo/MYeCcKMX MyTeid y Beex
OpraH13MoB
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1.2

JBonounoHHaa  Teopmsa Y. [apsuHa. [NpefnocbiNKM  BO3HWKHOBEHUA
[apBUHM3MA. [BMXKYLLME CWMbl 3BOMIOLUMM BUAOB MO [apBUHY (M30bITOYHOE
pa3MHOXKEHWMe MpWU OrpaHNUYeHHOCTU PecypcoB, HeonpenenéHHas N3MeHYMBOCTD,
6opbba 3a CyLEeCTBOBaHME, eCTECTBEHHbI 0TOOP)

1.3

CuHTeTuyeckaa Teopma 3sonoumm (CT3) M OCHOBHble €& MOMOXEHNS.
Mukpoasosntoums. Nonynauma Kak eauHuLa BUAa U 3BOOLUN

14

ABwxylime cunbl (hakTopbl) 3BOMOLMM BUAOB B Npupoge. MyTauMOHHbIRA
MpoLecc 1 KOMOMHATVMBHas M3MEHUYMBOCTb. MoNynsumMOHHbIE BOMHbLI U Apeiid)
reHoB. Vzonauus v murpaums. ECTeCTBEHHbIVi 0TOOP — HanpaBASHOLWWIA (hakTop
3BontoLmn. DopMbl eCTECTBEHHOIO 0TOOPA.

MpucnocobneHHOCTb  OpraHM3MOB  Kak — pesynbTaT — 3Bo/ouun.  Mpumvepsl
npucrnocobieHniA y opraHn3moB. ApoMopgo3bl U ngmoagantauun.

Bua v BugoobpasosaHve. Kputepun Bnga. OCHOBHble ()OPMbI BUA006Pa30BaHNS:
reorpanyeckoe, 3K0N0rM4ecKoe

1.5

MakposBontouysi.  Popmbl  3BontOUMK:  (UNeTUYecKas,  AVMBEPreHTHas,
KOHBEpreHTHas, napaanensHas. HeobpaTMmocTb 3B0NOLMN

B0O3HMKHOBEHME U pa3BUTKE XKU3HN Ha 3eM/e

2.1

[JoHayuHble NpefcTaBneHUs O 3apOXKAeHWU >KU3HW. HayuHble runotesbl
BO3HWKHOBEHWNA >KU3HW Ha 3emne: abuoreHes v naHcrepmus. XuMUYeckas
3BOMOUMSA.  IDKCNEPUMEHTA/IbHOE MOATBEPXKAEHNE XUMUYECKOW  3BOMOLUMN.
HauanbHble aTanbl 6uonormnyeckoli asontoumn. Funotesa PHK-mupa. MepBble
KNETKN U X 3BONOLUNA. POPMMPOBaHIME OCHOBHLIX Py KMBbIX OpraH1n3MoB

2.2

Pa3BMTME >XM3HM Ha 3emsie No apam K nepuogam. Kartapxei. Apxeinckas wu
NpoTepo3oickas 3pbl. [laneosolickas 3pa U €€ Nepuofbl: KEMOPUIACKMA,
OPOOBUKCKWIA,  CUNYPUACKWUWA, [OEBOHCKWUIA, KaMEHHOYIO/bHbIN, MEPMCKUIN.
Me3030i1cKas 3pa 1 eé Neproabl: TPMACOBbIN, KOPCKIMIA, MEOBOIA.

KaliHo3olickass 3pa W €€  nepuoapl:  NaneoreHoBbl,  HEOreHOBbIN,
aHTPOMOreHOBbIN. XapakTepucTuka KauMata W reosorMyeckmMx MpoLLeccos.
OCHOBHbIle 3Tanbl 3BOMOLMN PACTUTENBHOIO U XXMBOTHOIO Mpa. ApoMopgo3bl y
pacTeHUn W >KMBOTHbIX. [osIBMEHME, pacuBeT W BbIMMpPaHWE rPyNn >KUBbIX
OpraH13moB

2.3

CucTeMa OpraHMuYeckoro Mupa Kak OTpaXeHue 9BOMOLMU. OCHOBHble
cucTemMaTUyeckKue rpynnbl OpraHM3MoB

2.4

SBOMOUMS YenoBeka. AHTPOMONOTUS Kak HayKka. PasBuTve NpeAcTaBfeHUi o
MPOVCXOXAEHNN uenoBeka. MeTofbl M3yueHUs aHTpornoreHesa. CxofcTBa U
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pa3ninyns YyesnoBeka 1 XXUBOTHbIX. CUCTEMATUYECKOE NOJOXEHWNE Ye/loBeKa.
Aswxyuime cunbl (hakTopbl) aHTponoreHesa. HacneicTBeHHas M3MEHUMBOCTb U
eCTeCTBEHHbI 0T60p. OO6LLECTBEHHbIN 006pa3 >KU3HW, W3rOTOBNEHUE OpPYAWiA
TpyZa, MblLLNEHWE, peyb

2.5

OCHOBHbIE CTafuV W BETBW 3BOMOLMKU YeNOBeKa: aBCTPaNONUTEKM, Yenosek
yMenblid, YenoBek npsamMoxoasiuii, Yenosek HeaHAepTanbCkuii, Yenosek
PasyMHbIiA. HaxoAKn MCKOMaeMbIX OCTaHKOB, BPEMS CyLLECTBOBaHMS, 06/1acTb
pacnpocTpaHeHusi, 06bEM FOIOBHOIO MO3ra, 06pas XXU3HU, OpyAus

2.6

Yenoseueckne pacbl. OCHOBHbIE 60/bLUME pacbl: eBporeonaHas (eBpasniickas),
Herpo-aBCcTpaionHas (skBaTOpuanbHas), MOHI 010U Has (asmnatcko-
amepuviKaHckas). YepTbl NPMCNOCo6/1eHHOCTN NpeAcTaBUTeNel YeTOBEYECKMX pac
K YCMIOBUAIM CYLLLECTBOBaHUS. EANHCTBO YenoBeyecknx pac. Kputuka pacusma

OpraHnsmbl 1 OKpyXatoLasa cpega

3.1

SKONornst Kak Hayka. 3afaun W pasfenbl 3Konorun. MeToabl 3KOMOrMyecKmx
“ccnefoBaHuin. DKONOTMUYECKOE MUPOBO33peHMe. Cpefibl 0BUTaHMS OpPraH3MOB:
BO/JHas!, HA3eMHO-BO3/yLLIHaAs, NOYBEHHas, BHYTPUOPraHU3MeHHast

3.2

Jkonornyeckme  akTopbl.  Knaccugmkaums — 3KONOrMYeckux  (PakTOpOB:
abnoTunyeckmne, OMOTMYECKME W aHTPOMOreHHble. [EeNcTBME 3KOMOrMUYECKNX
(haKTOpPOB Ha OpraHM3Mbl

3.3

AbroTnyeckme (hakTopbl: CBET, TemnepaTypa, BAaXHOCTb. POTONEPUOAU3M.
MpucnocobneHns  opraHM3MOB K [ENCTBUIO  abMOTUYECKMX  (DaKTOPOB.
Bronornyeckmne puTmbl

3.4

BruoTuyeckne aktopbl. Bugbl GMOTUYECKMX B3aMMOAENCTBUIA: KOHKYPEHLMS,
XWLHMYECTBO, NapasuTuaM, MyTyasM3M, KOMMeEHCa/M3M (HaxnebHWUYecTBo,
KBapTUPAHTCTBO),  ameHCa/M3M,  HenTpam3M.  3HayeHMe  OGMOTUYECKUX
B3aMMOLENCTBUIA /151 CYLLeCTBOBAHUA OpraHM3MOB B MPUPOAHBIX CO06LLeCTBaX

3.5

OKonornyeckme  XapakTepucTukn — nonynsuun.  OCHOBHble  NoKasaTenu
MoMyNAUMKN: YNCNEHHOCTb, M/IOTHOCTb, POXAAeMOCTb, CMEPTHOCTb, MPMPOCT,
MUrpaums. JuHammka YucneHHOCTM NONyNsaUMn 1 eé perynauyms

Co06LLEeCTBa 1 9KONIOTMYECKME CUCTEMbI

4.1

CoobulecTBO oOpraHnsmoB — 6uoueHo3. CTpyKTypbl 6uMOLEHO3a: BWUAOBaS,
MPOCTPaHCTBEHHasA, Tpogumyeckad (nuiesas). Buabl-4OMUHaHTLL. CBA3U B
buoLeHo3e

4.2

JKOJIOTNYECKNE  CUCTEMBI (3KOCVICTeMbI). MoHATME 06 3KocucTeMe U
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6uoreoLieHo3e. ®YHKUMOHANbHbIE KOMMOHEHTbI 3KOCMUCTEMbI: NMPOAYLEHTSI,
KOHCYMEHTbI, peayLieHTbl. KpyroBopoT BELLECTB 1 MOTOK 3HEPrN B 3KOCUCTEME.
Tpoduyeckne (NWLLEBbIE) YPOBHM 3KOCMCTEMbI. [lWWEBble LENU U CETW.
OCHOBHbIE MOKa3aTeny 3KOCMCTEMbI: 6romacca, MPOAYKUMUS. DKOMOrmyeckue
nupamuabl:  NPOAYKUMKW, YWUCMEHHOCTM, 6GuomMacchl. CBOICTBA 3KOCMCTEM:
YCTOYMBOCTb, CAMOPErynsuus, passutue. CyKLeccus

4.3

MpypoAHbIe 3KOCUCTEMBI. DKOCUCTEMbI 03EP U peK. DKOCUCTEMA XBOWMHOIO M/
LLIMPOKO/INCTBEHHOIO feca.

AHTpPONOreHHbIe 9KOCUCTEMbI. ATrpO3KOCUCTEMBI. Yp603KOCUCTEMDI.
Brionormnyeckoe 1 X039MCTBEHHOE 3HAYEHME arpo3KOCUCTEM M YPOOIKOCUCTEM.
Brvopa3Hoobpasve Kak (hakTop  YCTOMYMBOCTM  3KocucTem. CoxpaHeHue
6ronornyeckoro pasHoobpasus Ha 3emse

4.4

YueHne B.W. BepHaackoro o 6uoctepe. paHuubl, COCTaB M CTPYKTypa
onocepbl. XKnMBoe BewecTBO M ero yHKuun. OcobeHHOCTU Buochepbl Kak
rnobanbHOM 3KocUCTeMbI. [MHaMMYecKoe paBHOBecWe W obpaTHas CBS3b B
onocepe. KpyroBopoTbl BeWECTB M OMOreOXMMUYECKME LMK/bI 3/IEMEHTOB
(yrnepoga, azota). 3oHasIbHOCTb 6rocgepbl. OCHOBHbIE BMOMbI CYLLV

4.5

UenoseyecTBo B 6uochepe 3emMnn. AHTPOMOreHHble M3MeHeHWst B Grocdepe.
I"no6asbHble 9KOMOrMYecKre Npobiemsi.

OCHOBa  palMOHANbLHOTO — YNpaBfieHWst  MPUPOAHLIMM  pecypcamm U KX
CMOMb30BaHME. JOCTUXEHMS BUONOTN N 0XPaHa NpUPobI
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YYEBHO-METOANYECKOE OBECIEYEHWE OBPA3OBATEJ/IbHOI'O
NMPOLECCA

OBA3ATEJIbHbIE YUYEBHbLIE MATEPUAJbI 1A YUHEHUKA

Buonorusa. 10 knacc. / MaceyHnk B.B., KameHckuii A.A., Pybuos A.M. n gp.;
nog ped. MaceyHnka B.B. — AO «W3patensctBo «llpocBelleHune», 2023.
ANeKTpoHHaa opma yyebHMKa;

1) buonorus. 11 knacc. / MaceyHuk B.B., KameHckuin A.A., Py6uos A.M. u
Ap.; nop pep. lMaceyHnka B.B. — AO «WM3patenbctBo «lpocBelyeHne», 2024.
ANeKTPOHHas opma yyebHuKa.

METOANYECKUME MATEPUWAJIbI AN1A YUHUNTESA

1) Kosnosa, KyumeHko: buonorus B tabnmuax. 6-11 knaccbl. CrnpaBOYHUK.
YuebHoe nocobue. — M.: INMpocseLeHne/Apoda, 2021. — 240 c.;

2) MoHomapeBa W.H., Ko3noa T.A. buonorus. 10 knacc. Paboyas TeTpasb.
Ba3oBblil ypoBeHb. PIOC. — M.: INMpoceelleHmne, 2021, — 112 c;

3) MoHomapesa W.H., Kosnosa T.A., KopHunosa O.A. buonorus. 11 knacc.
Pabouasi TeTpaab. ba3osblil ypoBeHb. PITOC. — M.: «BeHTaHa-I"pat», 2023.-112 c.;

4) Pa3paboTKu ypokoB. Paboune nporpammbl. TemMaTUYeCKOe NiaHUpoBaHue.
TexHOMornyeckne KapTtbl YpokKoB. MeTtognyeckne nocobuss. HarnsgHole W
pasfatoyHble Matepuanbl. Pexxum goctyna: https://rosuchebnik.ru/metodicheskaja-
pomosch/predmet-biologiya/ (gata obpatyeHns 12.05.2025).

LINPPOBbBIE OEPA3OBATEJIbHbIE PECYPCbI
N PECYPCbI CETU MHTEPHET
1. 3NeKTPOHHbIe 06pa3oBaTe/ibHbIE PECYpChl, AOMNYLIEHHbIE K UCMNO/b30BaHNIO
npu peannsaumy UMEKOLWMX TOCYAapPCTBEHHYIO aKKpeauTaumio 06pa3oBaTe/ibHbIX
nporpamm HavanbHOro 06LLEero, OCHOBHOIO 00LLEro, cpeHero ooLero obpasoBaHms
npukasoMm MuHnpocseLleHna Poccum oT 23.07.2025 Ne 551:
- Buonorus 10 (11) knacc. — PrAQOY BO «locyaapCTBEHHbIA YHUBEPCUTET
MPOCBELLEHNA»,
HarnsgHas 6uonorns. XuMmna KNeTKW. Bellectsa, KNETKM W TKaHU
pacteHuid. 10 knacc. — OO0 «OK3AMEH-MEANA»;
HarnsgHas 6uonorus. 9BONOLMOHHOE yyeHue. BeefeHve B akonoruio. 11
Knacc. — 000 «3K3AMEH-MEAVNA;
- TpeHaxep «O6nako 3HaHW». Bronorms. 10 (11) knacc. — OO0 «PU3NKOH
Nab»;
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buonorusa. 10 - 11 knaccel. — TAQY BO MITTTY;
Bruonorus 10 (11). — OO0 «CEEPOEPA30OBAHUEX;
- AJanTuBHbIli Komnnekc no 6uonorum 10 (11) knacca. — OO0 «Al-
CMAPT».

2. OTKpbITble 00LWeA0CTYMNHblE 06pa3oBaTe/ibHble MaTepuasibl, pasmeLleHHble
Ha MHOPMaLMOHHO-06pa3oBaTe/IbHbIX NopTanax:

https://edsoo.ru/mr-biologiya/ - Bubnunoteka LIOK. EauHOoe cofep)kaHue
obuiero obpasosaHuA. bruonorus;

https://edsoo.ru/metodicheskie-materialy/ - Bubnuoteka LOK. EgnHoe
coflep>kaHme 06LLero obpasoBaHus. Metoanyeckme matepuasi;

https://nsportal.ru/shkola/biologiya/library - O6pa3oBaTtefibHas couunaibHas
ceTb. bruonorug;

https://resh.edu.ru/subject/5/10/ - Poccuiickasa aneKTpoHHas LWKonia. bruonorus,
10 knacc;

https://resh.edu.ru/subject/5/11/ - Poccuiickasa aneKTpoHHas Wkona. bruonorus,
11 knacc;

https://testedu.ru/test/biologiya/ - Ob6pa3oBaTe/ibHble TeCTbl. TeCTbl MO
ovonoruu;

https://go.rosuchebnik.ru/search?query — Poccuinickunin yuyebHuK. bruonorus, 10-
11 knaccbl (MeTogmnyeckas nomolb. BebuHapb!. Kypcel. Katanor);

https://uchitel.pro/ - Yuutenslpo. KoHchnekTbl MO npeameTy «buonornss.
3ydeHne Guonorum war 3a waromM. OHnaH-y4e6HMK 1 COOPHUK 3aaad;

https://oblakoz.ru/ - O6pa3oBaTe/nbHbIi OHNaNH-cepBUC «O6/1aK0 3HAHWIA».
buonorus.




