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NOACHUTEJNIbHAA 3AINMNCKA

Mpun pa3paboTke nporpammbl N0 BMONOrMN TEOPETUYECKYIO
OCHOBY AN onpefdeneHns noaxoAoB K  (POPMUPOBAHMIO
cogepXxaHua y4yebHoro npegmeta «buonorna» COCTaBUMU:
KOHLEeNTYaJibHble NOJIOXKEHUS oroc COO 0
B3aUMOOOYCNOBNEHHOCTN UEeNen, COOEpXKaHusa, pe3ynbTaToB
o0byyeHna n TpeboBaHMN K YPOBHIO MOAFOTOBKW BbIMYCKHWKOB,
NoNIoXKeHNs 06 0OLWKMX Lenax U NpuHUMNIax, XapakKTepm3yoLmnx
COBPEMEHHOE  COCTOSHME  CuCTeMbl  cpegHero  obuiero
obpa3oBaHua B Poccunckon depepaunn, a TakKe rnosIOKEHNS O
cneunduke 6uonormn, €€ 3Ha4YeHUM B MO3HAHWMWU XKUBOMW
npupodbl 1 obecnevyeHnn CyWeCTBOBAHMA Yesl0BEYECKOro
obwecTBa. CornacHO Ha3BaHHbLIM MOJIOXKEHUSAM, OMpeneneHsl
OCHOBHbIE€ (PYHKLMWN NMporpamMmbl o 6BUonorum n eé CTpykTypa.

Mporpamma no 6uonorum gaéT npencraBiaeHne o uensx, ob
obwen crtpaterum obyYeHMs, BOCAUTAHUA WU  Pa3BUTUS
obyyvatowmxca cpeacteamm yyebHoro npegmeTta «buonorus»,
onpenenset obs3aTenbHOe nNpegMETHOEe COoOepXaHue, ero
CTPYKTYpPY, pacnpegeneHme nNo pasgenam ”n  TeMmawm,
PEKOMEHOYEMYIO MOCNefOoBaTEeNbHOCTb U3y4eHUss y4ebHoro
MaTepmana C YY4ETOM MEXMNPEeOMETHbIX WU BHYTPUNpPeaMETHbIX
CBS3eW, JNIOrMKM obpa3oBaTeNbHOro npouecca, BO3PACTHbIX
ocobeHHocTen oby4vatoLLnXCs.

B nporpamme no Ouonormm  TakXe  y4UTbIBAOTCA
TpeboBaHUA K NAAHMPYEMBIM JIMYHOCTHbLIM, METaNpPeaAMETHbLIM U
npegMeTHbIM  pe3ynbTaTaM obydyeHnss B OPMUPOBAHUK
OCHOBHbIX BMIOB y4ebHO-No3HaBaTeNbHOW
NEeATEeNbHOCTN/Y4eOHbIX OENCTBUMI 00YYaloLWMXCS MO OCBOEHUIO
cogepxxaHusa bruonormnyeckoro obpasoBaHus.

B nporpamme no 6uonorum (10-11 knaccel, 6a30BbIi
YPOBEHb) peasin3oBaH MPUHLNM NPEeMCTBEHHOCTU B U3YYEHUN
buonornun, OGnarogapsa 4YemMy B HEW MpoCMaTpuBaETCH
HanpaB/IEHHOCTb Ha  pPas3BUTUE  3HAHWW, CBA3AHHbLIX C
hopMMpoBaHNEM eCTeCTBEHHO-Hay4YHOoro MUPOBO33PEHNS,
LEHHOCTHBbIX OpueHTaLunm JINHHOCTN, 3KO0JIOrN4eCKOoro
MbILUAEHNSA, MpeacTaB/leHun O 300POBOM 0bOpa3e XU3HU U



bepexxHbIM OTHOLWIEHMEM K OKpYy>Xatowlen npupoaHom cpege.
[Mo3TOMYy Hapsaay C M3yyeHuem obuiebunonornyecknx Teopun, a
TaKXe 3HaHWA O CTPOEHUN XXUBBLIX CUCTEM Pa3HOro paHra wu
CYWLHOCTU OCHOBHbIX TMPOTEKAaWMX B HUX MNPOLECCOB B
nporpamme no 6uonorum yaeneHo BHMMaHWE WCMNOJb30BaHUIO
MNOJIY4YEHHbIX 3HAHWW B MOBCEAHEBHOW >XWU3HWM A9 pPEeLleHUs
NPUKNaAHbIX  3afad4, B TOM  yucae:  NpoPUIaKTUKK
HaCNeACTBEHHbIX 3aboneBaHui 4en0BEKa, MeanKo-
FEHETUYECKOr0 KOHCYbTUPOBaHMSA, 000CHOBAHMA 3KOI0MN4ECKM
LenecoobpasHOro NOBEAEHMS B OKPY>XatoLLLen NpupoaHon cpege,
aHanM3a BAMAHMA XO3SMCTBEHHOW AEATENbHOCTM YenoBeKa Ha
COCTOSHME MPUPOAHBLIX N UCKYCCTBEHHbIX 3KOCUCTEM. YCUNeHune
BHMMaHMA K NPUKNAOHON HanpaBAeHHOCTW y4ebHOro npegmeTa
«bunonorna» npoaAnKTOBaHO HeobxoammocTblo obecnevyeHuns
YyC/JI0BUI A9 peLleHns 0gHON 13 aKTyaslbHbIX 3aay LWKOJbHOIro
buonornyeckoro  obpaszoBaHMs, KOTOpas  npennonaraeTt
opMmmpoBaHue y oby4varowmxcs cnocobHOCTN afganTUpoBaTbLCH
K W3MEHEHUSM [OWHAMUYHO pPa3BMBAIOLLEr0CA COBPEMEHHOMO
Mupa.

buonorna Ha ypoBHe cpeaHero obuiero o6bpa3oBaHUs
3aHMMaeT BaxxHoe MecTo. OHa obecneymBaeT hopMUPOBAHME Y
oby4YaloWmnxcs NpeacTaBleHUN O HayYHOW KapTUHE Mupa,
pacwmpsetr un obobuiaeT 3HaHWA O >KWBOM rMpupoae, €€
OT/MYUTENbHBIX MNPU3HAaKax - YPOBHEBOW OpraHuM3auum wu
3BOJIIOUNN, CO30AET YCNOBMA OAS: MO3HAHWS 3aKOHOB >KMBOW
npupoabl, HOPMUPOBaHUA  (PYHKLMOHANBHON T[PaMOTHOCTH,
HaBbIKOB  340pPOBOr0 M  bOe3onacHoro obpasa  XKuU3Hu,
9KO0JIOrMYeCKOro MbllWAeHNs, LEHHOCTHOrO OTHOLIEHUS K XWBOW
Npupoae N YENOBEKY.

bBonblioe 3HavyeHne Bronorma MMeeT TakXe 015 pelleHuns
BOCNMTATENbHbIX W pa3BMBaOLWNX 3agavy cpegHero obuiero
obpa3zoBaHua,  coumanmsauum  obyyawowwmxca.  MN3yyeHue
buonormm obecneymBaet ycnoBus  Ana  HPOPMUPOBAHUS
NHTENNEKTYasIbHbIX, KOMMYHUKALUWOHHbIX M WUH(OPMaLMOHHbIX
HaBblKOB, 3CTETUYECKOW KY/bTypbl, CNOCODCTBYET MHTErpauumn
B1oNornYeckmnx 3HaHUM C NpPeacTaBAeHUAMN U3 OPYrux y4ebHbix
npeaMeToB, B YacCTHOCTWU, QU3NKK, XUMUKM W reorpaguu.



Ha3BaHHbIE MNONIOXKEHNA 0 NpefHa3HavYeHnn y4ebHoro npeameTa
«bnonorma» coctaBuan OCHOBY IS onpefeneHns noaxonos K
oTbopy 7 CTPYKTYPUPOBAHUIO ero cofepXxaHus,
npencTaBfIeHHOr0 B nporpammMe no éuonorun.,

OTbop comepxaHus yy4ebHoro npeameTta «bumonorms» Ha
6a30BOM ypoBHE OCYLLECTBIEH C MNO3ULMIA KYNbTYpocoobpasHoro
nogxoga, B COOTBETCTBUM C KOTOPbLIM oby4atowmecs OOJIKHbI
OCBOUTb 3HaHWA W YMEHWs, 3HadMMmble AN8 opMUpPOBaHUA
obwen KynbTypbl, onpegensowme afgeKBaTHOe MoOBeAeHMNe
4yesIoBEKa B OKPYXaloLlen npupoaHon cpeae, BOCcTpeboBaHHbIE B
NOBCEOAHEBHOWN XW3HW M NpakTu4eckon peatenbHocTn. Ocoboe
MeCcTo B 3TOW CUCTEMe 3HaHWA  3aHMMAKT  3/1EMEHTHI
cofepXXaHusa, KOTOopble CnyXaT OCHOBOW And (popMMpoBaHMA
npencTaB/eHUA 0 COBPEMEHHON eCTEeCTBEHHO-HAYYHON KapTUHE
MUPa N LEHHOCTHbIX OPUEHTALMSAX JNYHOCTK, CNOCOBCTBYIOLLNX
rymaHu3auunm brnonormnyeckoro obpasoBaHus.

CTpyKTypupoBaHue copepxaHumsa y4ebHOro matepuana B
nporpaMme no  6uonormm  OCYWECTBIEHO C  YYETOM
NPUOPUTETHOrO0  3HAYeHMS  3HaHUM 06  OTANYMTENbHBIX
0COBEHHOCTSAX XXUBOW NMPUPOAbl, 0 €€ YPOBHEBOW OPraHn3aunn 1
3BOSIIOUMN. B COOTBETCTBUM C 3TUM B CTPYKType y4ebHoro
npeameTa «bunonoruna» BblOENEHbI cnefyiwoumne
cogepXaTesibHble NuHUKN: «buonorna Kak Hayka. MeTonbl
Hay4YHOro no3HaHusa», «KneTka Kak Ouosiormyeckas CUcTema»,
«OpraHmsm Kak 6uonormyeckas cuctema», «Cuctema U
MHOroobpa3sne OpraHM4eckoro Mupa», «IBOJIOLUMSA >XKUBOW
NpUpPoAabI», «IKOCUCTEMbI U MPUCYLLME UM 3aKOHOMEPHOCTIU.

Llenb wu3yyeHus y4vebHoro npegmeta «buonorus» Ha
6a3oBoM ypoBHE - oOBlageHuMe 00y4YaloWMMNCA 3HAHMAMMK O
CTPYKTYPHO-DYHKLIMOHAIbHOM  OPraHM3aumnm  XXUBbIX CUCTEM
Pa3HOro paHra u npuobpeTeHme yYMEeHUn WCMNoSb30BaTb 3TU
3HAHMA ON9 FPaAMOTHbIX [AENCTBMA B OTHOLUEHUM O0OBEKTOB
XKNBOW MPUPOAbI N PeLleHN pa3INYHbIX XXU3HEHHbIX npobnem,.

JocTvxeHne uenn  u3lyyveHma y4ebHoro npegmeTa
«bnonornsa» Ha 6a3oBom ypoBHe obecrneymBaeTCs pelleHneM
crnenyowmx 3anay:



0CBOEHMe obyyvatowmnmmcs CUCTEMBI 3HaHUN 0
bronornyecknx Teopuax, y4eHusx, 3akoHax, 3aKOHOMEPHOCTSX,
rmnoTesax, npasumnax, Cayxawmx OCHOBOM O/ (POPMUPOBaHUSA
NpencTaB/leHNUn O eCcTeCTBEHHO-HAY4YHOM KapTuUHE Mupa, O
MEeToAaX Hay4yHOro mMo3HaHWs, CTPOEHUKM, MHoroobpasum u
0COBEHHOCTAX »XUBbLIX CUCTEM Pa3HOro YpPOBHS OpraHu3auum,
BbIAAOLINXCA OTKPbITUAX W COBPEMEHHbLIX WCCNEQ0BaHMUSAX B
buonorun;

dopMmnpoBaHne y  obyvalowmxca  no3HaBaTesbHbIX,
NHTENNEeKTYyasIbHbIX M TBOPYECKMX CrnocobHoCTen B npouecce
aHanM3a [aHHbIX O NYTAX pPas3BUTUA B OMONOMMKM  HaY4YHbIX
B3rns40B, WMOEN W NOAXOOO0B K W3YYEHUK XKUBBLIX CUCTEM
Pa3HOro YPOBHS OpraHmn3auunm;

CTaHoBNeHMe Yy  oby4vawowmxcs  obwen  KynbTypsl,
(OYHKLMOHA/IbHOWN rPaMOTHOCTW, Pa3BUTNE YMEHUI OOBACHATL U
OLEHNBATb SIBJIEHUSA OKPY)XalOLWEro Mumpa »XWBOW Mpupoabl Ha
OCHOBAHWW 3HAHWW W ONbiTa, MOJYYEHHbIX MNPU  U3YYEHUU
buonorun;

hopMmnpoBaHne y 0Oy4aroWMNXCS YMEHUI UANKOCTPUPOBATL
3Ha4yeHue bronornyeckmx 3HaHUN B NpPaKTU4YeCKomn
0EeATENbHOCTW YeJIOBEKA, Pa3BUTUN COBPEMEHHbLIX MEeANLMHCKMNX
TexHoNornm n arpobrnoTexHonorni;

BOCNUTaHMe YOeXXAEHHOCTU B BO3MOXHOCTU MO3HAHUS
4YEe/IOBEKOM XWBOW Mpupoabl, HeobxoammMocTn 6HepexHoro
OTHOWEHMA K Hel, CcobnaeHns 3STUYECKUX HOPM  Mpw
npoBeAeHnn BUoNornyecknx NccrenoBaHui;

OCO3HAHME  LEHHOCTM  Buonorn4yecknx  3HaHuUM O
MNOBLILUEHNS  YPOBHA  3KOJIOrMYECKOW KYNbTypbl, AN
hOPMUPOBAHNSA HAYHHOr0O MUPOBO33PEHMS;

NPUMEHeHne nNPUOOPETEHHbBIX 3HAHWA W YMEHUN B
NOBCEAHEBHON >KWU3HM [ONA OUEHKM MOCNefACTBUA  CBOEW
LEeATeNbHOCTM MO  OTHOLWEHWID K  OKpyXxalowen cpene,
cobCcTBEHHOMY 340pOBbI0, 0OOCHOBaHWe K cobnioaeHne mep
NpounnakTUKM 3abonesaHunin.

B cucteme cpepgHero obuwiero obpasoBaHua «buonorus»,
n3yy4yaemas Ha 0a30BOM YypoBHe, sBAseTCS 0653aTeNbHbIM



y4yebHbIM nNpeaMeToM, BXOASWMM B COCTaB MNpeaMeTHON
obnacTn «ECTeCTBEHHO-HaY4YHbIE MPEAMEThI».

Ons wn3yyeHusa 6Guonormm Ha 0a30BOM YpPOBHE CpedHero
obuiero obpa3oBaHns oTBoaAUTCA 68 4Yacos: B 10 knacce - 34
Yaca (1 4yac B Hepentw), B 11 knacce - 34 vaca (1 4ac B Henen).



COAEP>XAHWE OBY4YEHUSA
10 KJIACC

Tema 1. buonorus Kak Hayka.

Buonorua kak Hayka. CBA3b 6uonorum ¢ obLieCTBEHHbIMU,
TEXHUYECKUMN N OPYrMMW  eCTECTBEHHbIMM  HayKamu,
dunocoduren, 3TUKON, 3CTETUKON N npaBoM. Ponb buonorum B
hopMNPOBAHNM COBPEMEHHOWN HAaYy4YHOW KapTuHbI Mupa. Cuctema
bronormyecknx Hayk.

MeTodbl NO3HaHWA XuMBOW  npupodbl  (HabnwogeHue,
3KCMNEepUMeHT,  OonuncaHue,  U3MepeHne,  Knaccudukauus,
MOAEeNNPOBaHNE, CTaTUCTMYECKaa 0bpaboTKa OaHHbIX).

JeMoHCcTpaLuuu:

MopTpeTbl: Y. HapsuH, . MeHpenb, H. K. Konbuos, [X.
YOoTCOH 1 ®. KpuK.

Tabnnubl n cxembl: «MeTogbl MO3HAHUS XXUBOW MPUPOLbI».

JlabopaTopHbie n NnpakTuieckue padboroi:

MpakTnyeckasa pabota Ne 1. «licnonb3oBaHMe pasNYHbIX
MEeTOA0B Npu N3ydeHnn brnonormyecknx ob6bekToB».

TeMma 2. )KuBble CUCTEMbI U UX OpraHu3saumA.

Xueble cuctembl (brocucTembl) Kak npegMeT U3yyYeHus
buonorun. OTAMYME XKMBLIX CUCTEM OT HEOopraHU4ecKou
NpuUpoAbI.

CeonctBa OuocucteM ©n  ux pasHoobpasne. YPOBHU
opraHu3sauumu buocucrem: MOJIEKYIIPHBIN, KJIETOYHbIN,
TKaHEeBbIN, OpraHM3MeHHbIN, nonynAauNOHHO-BNA0BOM,
3KOCUCTEMHbIN (brnoreoueHoTMHECKINI), BUOChHEPHbIN.

JleMOHCTpauuu:

Tabnnubl n cxembl: «OCHOBHbIE MPU3HAKK XU3HN», «YPOBHMU
OpraHun3aunm XmNBon NpupoLbI».

ObopynoBaHue: moaenb Monekyabl AHK.

Tema 3. XMMHU4YECKUMN COCTaB U CTPOEHUE KJIeTKM.

XUMNYECKNN COCTaB KNETKU. XUMUYECKUE SJIEMEHTHI:
MaKpPO3/IEMEHTbI, MWKPO3JIeMeHTbl. Boda W  MUHepasibHble
BelecTsa.

®yHKUMM BOLAbl WM MWUHEpPasbHbIX BeLeCTB B KJETKe.
MopaepxaHne ocMoTHYeckoro banaHca.



benkn. CoctaB u cTpoeHne 6enkoB. AMWHOKUCAOTbI -
MOHOMepbl 6enkoB. HezamMeHUMbIe 1 3aMEHNMbIE aMUHOKUCIOTbI.
AMWHOKWC/IOTHBLIM  COCTaB. YPOBHU  CTPYKTypbl 6enkoson
MOJIEKY bl (MepBUYHASA, BTOPUYHAS, TPETUYHAA U YeTBepTUYHaA
CTPYKTypa). XumMuyeckme cBoncCTBa 0enkos. Buonornyeckne
YyHKLUNN BenKos.

®epMeHTbl - Ouosormyeckue Katanmsatopbl. CTpoeHwue
hepMeHTa: aKTMBHbIM ULEHTPp, cybcTpaTHasa cneunguyHoOCTb.
KohepMeHTHI. BuTaMuHbl. OTnnymns (bepmeHTOB oT
HeopraHM4YeCKMX KaTtaam3aTopos.

Yrnesonbl: MOHOCaxapunabl (rnoko3a, pnbo3a 7
nesokcmpmnbosa), aucaxapuabl  (Caxapo3a, JflakTo3a) U
nosincaxapuasbl (Kkpaxman, FNINKOreH, Les11t0s103a).

buonormnyeckne hyHKUNM yrnesoLo0B.

Jinnnael:  Tpurauuepugbl, dochonmnnabl, CTepoumsbl.
FmaopodunnbHO-rnapodobHble CBOWNCTBA. buonornyeckune
YHKUMKM nunuaoB. CpaBHeHMEe yrneBonos, 6e€n1KoB 1 AUMNMO0B
KakK NCTOYHMKOB 3HEpruu.

HykneuHosble kucnotel: OHK wn PHK. Hykneotugbl -
MOHOMepPbl HYKJIeMHOBbIX KUCNOT. CTpoeHne n yHkuun OHK.
CtpoeHne u QyHKUnm PHK. Buaobl PHK. AT®: cTpoeHue wu
pyHKUNN.

LmuTonorna - Hayka o KneTtke. Kneto4yHas Teopus - npumep
B3aMMOLENCTBUA UOen U PakToB B Hay4HOM MO3HaHUN. MeTogbl
N3y4YeHUsa KNeTKu.

KneTka Kak LeNnocTHas XuBas cuctema. Obuine npusHaku
KNIeTOK: 3aMKHYTas HapyxHas membpaHa, monekynbl OHK Kak
FreHeTUYeCKUn annapaT, cMcTemMa CnMHTe3a benka.

Tunbl KNeToK: 3ykKapuoTuyeckas W NpoKapumoTuyeckas.
OcobeHHOCTM CTPOEHUA MPOKAPUOTUYECKON KNEeTKN. KneTo4vHas
cTeHka 6akTepun. CTpoeHMe 3SYKaAapUOTMYECKON  KNEeTKW.
OCHOBHblE  OT/AINYMA  PACTUTENIbHOW, XXWBOTHOM U TPUBHON
KJIETKMN.

[TOBEPXHOCTHbIE CTPYKTYPbl KNETOK - KJIeTOYHasd CTeHKa,
FVMKOKANMKC, WX yHKUun. [nasmatuyeckasa membpaHa, eé
ceoncTtBa W yHKUuM. LutonnasmMa wu €€ opraHougbl.
OgHomembpaHHble opraHonabl kKneTtku: 3MC, annapaTt Fonbaxn,



NIN30COMbI. [10N1yaBTOHOMHbIE OpraHoONAbl KNeTKN: MUTOXOHAPUMN,
nnacTuabl. lNponcxoxgeHne MUTOXOHAPUA M nnacTug. Buabl
nnactua. HemembpaHHble opraHouabl KAeTKU: pubOCOoMBI,
KJIETOYHbIN LEHTP, LEeHTPUOIN, PECHUYKKN, XIYTUKU. OYHKUMN
OpraHoupgoB KneTkKu. BkayeHus.

AOpO - perynsaTopHbid UeHTp KneTku. CTpoeHue sdpgpa:
agepHaa obosovka, KapuonsasMa, XpPOMATWH, AAPbILWKO.
XPOMOCOMbI.

TpaHCnopT BeLeCcTB B KJeTKe.

JleMOHCTpaLuuu:

MopTpeTsbl: A. JleBeHryk, P. T'yk, T. LUBaHH, M. LUnengeH, P.
Bupxos, . YoTCOH, ®. Kpuk, M. Yunkunuc, P. ®paHknuH, K. M.
bap.

Ounarpammbl: «PacnpepeneHve XuUMUYeCKUX 3/1IEMEHTOB B
HEeXMBOW npupoge», «PacnpenesieHne XmMmyeCckKnx 371eMeHTOB B
XKNBOW npupoae».

Tabnuubl n cxembl: «lepuoanyeckas Tabnanua XMMN4eCKNX
3NeMeHTOB», «CTpOEHMEe MONEKy bl BOAbI», «<brnocmHTes benka»,
«CTpoeHne Monekynbl benka», «CTpoeHne depMeHTa»,
«HyknenHoBble KucnoTbl. OHK», «CTpoeHue monekysbl ATO»,
«CTpoeHne 3yKapumoTMyHecKon KneTku», «CTpoeHne >XUBOTHOW
KNnetkn», «CTpoeHne pacTUTeNbHON KieTKku», «CTpoeHune
NPOKAPUOTNYECKON KneTku», «CTpoeHne sapa  KJETKW»,
«Yrnesoabl», «Jlnnngbl».

ObopyaoBaHMe: CBETOBOM MUKPOCKOM, obopynoBaHue Ons
npoBegeHnss  HabnoaeHun, U3MepeHun, IKCMNEePUMEHTOB,
MUKponpenapaTbl PacTUTENbHbIX, XUBOTHbLIX U BakTepuanbHbIX
KJIETOK.

JlabopaTopHblie U NnpakTuieckue padboToi:

JNlabopaTopHaa paboTta Ne 1. «lM3yyeHme KaTanauTuyeckom
aKTUBHOCTW (pepMeHTOB (Ha nNpuMepe amMmunasbl UK KaTanasbl)».

JNlabopaTopHaa paboTa Ne 2. «/3y4yeHMe CTPOEHUA KNETOK
pPacTEeHWUN, XXUBOTHbLIX W OakTepun nNog MUKPOCKOMNOM Ha
FOTOBbLIX MUKpOMNpenapaTax U nx onncaHme»,

TeMa 4. XKusHepeaTeNIbHOCTb KJIETKMU.

ObmeH BewecTB, wim MeTabonmsm.  AccumMmnauns
(nnacTuyeckum obmeH) u  anccumumnsaums  (3HepreTuyeckui



obmeH) - ABe CTOPOHbLI egnHOro npolecca metabonusma. Posb
3aKOHOB COXpaHeHMs BellecTB W 3Heprunm B MOHUMAHUK
meTabonumima.

Tunbl obMeHa BelLecTB: aBTOTPOHLIA U FreTepoTPOPHLIN.
Ponb hepmeHTOB B 0OMeHe BeWeCTB 1 NPeBpPALLEHNN SHEPrA B
KJieTKe.

doTocnHTe3. CeBeToBasd M TeMHOBaa (a3bl (hoTOCUMHTE3a.
Peakumm  (poTOCKHTE3A. OPPEKTUBHOCTb  (POTOCUHTE3A.
3HavyeHne (OTOCMHTE3a MONA XWU3HWM Ha 3emsne. BnusgHue
YyCNoBUA cpedbl Ha (POTOCMHTE3 M CNocobbl MOBbLILLEHUS €ro
NPOAYKTUBHOCTUN Y KYJbTYPHbIX PAacTeHWUN,

XeMOoCUHTe3. XeMocumHTe3sumpylowme 6akTepun. 3HavyeHwue
XeMoCuHTe3a A4NS XU3HN Ha 3eMne.

JHepreTuyeckun obmeH B Knetke. PacuienneHne BeLLeCTB,
BblAEe/IeHNe U aKKYMYJIMPOBaHME 3Heprun B KieTke. ITanbl
JHepreTnyeckoro obmeHa. Mnmkonms. bpoxeHne n ero BuAabl.
KnucnopofHoe  OKWUC/IeHWe,  WAM  KNEeTOYHOe  OblXxaHue.
OkncnuTenbHoe pochopunmpoBaHue. 2PPEeKTUBHOCTb
3HepreTn4yeckoro obmeHa.

Peakunn MaTpuU4HOro cuHTe3a. 'eHeTM4YeCcKaa NHopMaLms
n OHK. Peanusaumsa reHeTn4yeckom uHGOpMaLUN B KNETKe.
[eHeTUn4YeCKNn Kog 1 ero CBOMCTBa. TPAHCKPUMLNSA - MAaTPUYHBIN
cmHTe3 PHK. TpaHcnsuua -  6BuocmHTes bGenka. ITanb
TpaHcnaumn. KoampoBaHue aMUHOKUCAOT. Ponb pubocom B
brnocnHTese benka.

HekneTo4Hble OpMbl XU3HWN - BUPYCbl. IcCTOpMA OTKPbLITUS
BupycoB (O. W. WBaHoBCKUM). OCOOEHHOCTU CTPOEHUSA W
)XWU3HEHHOro UWKna BMpPYcoB. bakTepuodarn. bonesHu
PaCTeHUN, >XUBOTHbIX W YesioBEKa, Bbl3blBaEMble BUPYCaAMU.
Bupyc ummyHogeduumTa Yyenoseka (BUY) - Bo3byautens Clnla.
ObpaTHas TpaHCKpununs, peBepTasa n NHTerpasa.
MpodhunnakTKa pacrnpoCTPaHEHNS BUPYCHbIX 3ab01eBaHNI

JleMOHCTpaLuuu:
MopTpeTbl: H. K. Konbuos, O. W. WBaHoBCkun, K. A.
TnmmnpaAses.

Tabnmubl M cxembl: «Tunbl NUTaHUg», «MeTabonusm»,
«MUTOXOHAPUSA», «DHEPreTu4eckmn obmeH», «XnoponnacT»,



«POTOCUHTE3», «CTpoeHune OHK», «CTpoeHune 7
(MYHKLUMOHMPOBaHME reHa», «CuHTe3 benka», «leHeTUYecKui
Koa», «Bupycoel», «baktepuodarn», «CTpoeHne n XU3HEHHbIN
uukn supyca CMiLa, 6bakTepuodara», «Pennnkaumna OHK».

ObopypoBaHue: moaenu-annankauum «YasoeHme [OHK u
TpaHCKpunuusa», «buocuHTes benka», «CTpoeHUEe KNeTKU»,
MoLenb CTpYKTypbl AHK.

Tema 5. Pa3MHOXeHuMe M UHAOUBMAYaJZibHOE
pa3BUTUE OPraHuU3MoOB.

KNeToYHbIN  UMKA, WIN  XU3HEHHbIN  UNKN  KNETKW.
NHTeptasa n Mnto3. lpouecchl, NpoTeKkawwme B NHTepdase.
Pennukaumsa - peakuma matpuyHoro cuHtesa [HK. CtpoeHwne
XPOMOCOM. XPOMOCOMHbIN Habop - kapuoTun. OunaongHbIn W
ranaonaHbIn XPOMOCOMHbIe Habopbl. XpomaTunabl.
LnTonornyeckme OCHOBbI PA3MHOXEHUA W WHAWBUAYASIbHOIO
Pa3BUTUSA OPraHN3MOB.

lleneHne knetknm - Muto3. Ctagmm muto3a. [lpouecchl,
Nponcxogswmne Ha pasHblX CTaguax Mutosa. buonormyeckun
CMbICJ1 MUTO3a.

Mporpammupyemas rubesb KNeTkn - anonTos.

®opMbl pasMHOXEHUSA OpraHn3mMoB: Hecrnosioe n MNosoBoeE.
Buabl 6€crnonoro pasmMHOXeHUsA: geneHne HaaBoe, No4ykoBaHme
0OHO- N MHOrOKJIeTOYHbIX, criopoobpasoBaHne, BereTaTUBHOE
pa3sMHOXXeHune. ICKyCcCTBEHHOe KJIOHMPOBaHMWE OPraHnM3MoB, ero
3Ha4YeHune s cenekumn.

[MosioBOE pa3MHOXEHWE, ero oT/m4mnsa oT 6ecnosoro.

Meno3. Ctagum Menosa. [lpoueccol, npoucxopswine Ha
CTagmax  Meno3a. [loBegeHne  XpoMOCOM B Mewo3se.
KpoccuHrosep. bronornyecknm CMbIC1 1 3Ha4YeHMe Menosa.

[ameToreHes - npouecc obpa3oBaHUA MOJIOBLIX KNETOK Y
XXWBOTHbIX. [losioBble  XKesedbl: CeMEHHUKW U ANYHUKMN.
Obpa3oBaHMe © pa3BUTME TMONOBbLIX KJAETOK - rameT
(cnepmaTo3ouna, AWUEKNIETKA) - CrepmMaToreHes n OBOreHes.
OCODEHHOCTN CTPOEHMA  SMLEKNETOK W CnepMaTo30MaO0B.
OnnogoTtBopeHue. lMapTeHoreHes.

NHanBnayanbHoe pa3BuTue (OHTOreHes). dMOpuoHasibHOe
pa3suTue (3mMbpuoreHes). dTanbl 3IMOPUOHANBLHOIO Pa3BUTUSA Y



MO3BOHOYHbIX XXUBOTHbIX: npobneHue, racTpynsauus,
opraHoreHes. [MocTambpunoHanbHoe pasBuTue. Tuneol
NOCTIMOPUOHANBHOIO pasBUTUSA: npsamoe, HenpsmMoe
(Mn4YnMHOYHOE). BnusHue cpedbl Ha pa3BUTME OPraHU3MOoB,
(hakTopbl, CNOCOBHbIE BbI3biBaTb BPOXAEHHbLIE YPOACTBA.

PoctT wn pa3sutne pacteHnn. OHTOreHes LBETKOBOrO
pacTeHnsa: CTpOeHNe CeMeHU, CTaanm pasBuTuUS.

JeMoHCcTpaLuuu:

Tabnnubl 1 cxembl: «POpPMbl Pa3MHOXXEHUS OPraHM3MOB»,
«[1BONHOE  OMJOOOTBOPEHME Yy  UBETKOBbIX  pPaCTeHUn»,
«BeretaTuBHOe pasMHOXeHWe pacTeHun», «JleneHne KneTku
bakTepuin», «CTpoeHMe noJoBbIX  KNETOK», «CTpoeHue
XPOMOCOMbI», «KNeTo4YHbIn unka», «Penankauna AHK», «Muto3»,
«Menos», «lpamoe n HenpsMoe pa3BuTue», «lameToreHes y
MIeKOMMUTaLLMX 7 YyesioBeKa», «OCHOBHble  CTaauu
OHTOreHesa».

ObopynoBaHue: MWUKPOCKON, MUKpornpenapaThl
«CnepmaTosonabl MJIEKOMUTAOLLErO», «AnyekneTka
MieKonuTamLwero», «KapnokmMHes B KJIeTKaX KOpeLlKa JiyKa»,
MarHWTHasa Moaenb-annankauus «[eneHne KNeTku», Moaenb
OHK, Mogenb MmeTaha3HOM XPOMOCOMBbI.

JlabopaTopHblie U NpaKkTUYeckue padoTsbl:

JlabopaTopHasa pabota Ne 3. «HabniogeHne ™MuTO3a B
KJleTKax KOHYMKa KOopeLuKa NyKa Ha FOTOBbIX
MUKporpenapaTax».

NabopaTopHasa pabota Ne 4. «M3y4yeHne CTPOEHNS MOJIOBbIX
KJIETOK Ha rOTOBbIX MUKpOMpenapaTax».

Tema 6. HacnepncTBeHHOCTb U WU3MEH4YUBOCTHb
OpPraHu3MoB.

MpeameT 1 3a8a4m reHeTukun. iIctopusa pasBmuTus reHeTUKN.
Ponb uutonormm u 3mMOpMonorMm B CTAHOBEHUN TEHETUKMU.
Bknand poCCUMNCKMX U 3apyOEXXHbIX YHEHbIX B Pa3BUTNE FEHETUKMN.
MeToObl reHeTukn (rmdbpuaonorn4ecknin, UMTOreHeTUYeCKun,
MOJIEKYNAPHO-reHEeTUYECKIni). OCHOBHble reHeTun4yeckune
NOHATUA. [eHeTn4yeckada CUMBOJIMKA, UCMOJIb3yeMas B Cxemax
CKpeLLNBaHNA.



3aKOHOMEpPHOCTH Hacsief0BaHUA NPW3HAKOB,
yCTaHoBJsIeHHble . MeHoeneMm. MoHornbpuaHoe cKpelinBaHue.
3aKOoH eanHoobpasunsa rmbpngos NepBoro nokoaeHus. Mpasuno
LOMUHMUPOBaHNA. 3akKOH pacluenyieHns npusHakoB. [unoTesa
YNCTOTHI rameT. [1oSIHOe N HenoJsIHoe AOMUHMPOBaHMe.

OurmnbpuaHoe  ckpewmBaHMe. 3aKOH  HE3aBUCUMOIO
Hacsief0BaHUA NPW3HAKOB. LluToreHeTnyeckme  OCHOBbI
OMrnbpmaHoOro CKpewuBaHns. AHaNU3UPYOLLEE CKpeLLMBaHMe.
icnonb3oBaHue aHam3npyowero CKpeLLnBaHuns ons
onpeneneHns reHoTuna ocoobwm.

CuenneHHoe HacnenoBaHue nNpusHakos. PaboTa T. MopraHa
Nno cLensieHHOMY HacJleOBaHUIO reHoB. HapylleHne cuenneHuns
FeHOB B pe3yJ/ibTaTe KPOCCMHIroBepa.

XpoMOCOMHas Teopus HacnenCTBEHHOCTWU. [eHeTuyeckue
KapThl.

[eHeTWMKa nosla. XPOMOCOMHOe orpefeneHue nosa.
AyTOCOMbI X  TOJIOBble  XPOMOCOMbl. [OMOramMeTHble U
reTeporaMmeTHble oOpraHu3Mbl. HacnepoBaHWe  MPU3HAKOB,
CLlernJJIeHHbIX C MoJIoM.

3MeH4YNBOCTb. Buabl N3MEHYMBOCTU: HEHac/e4CTBEHHAA U
HacnencTBeHHad. Ponb  cpedbl B HeHac/e4CTBEHHOW
N3MEHYNBOCTMU. XapaKTepucTuka MOOM(NKALMOHHON
N3MEHYMBOCTW. BapmauMoOHHbIN psag M BapuvauMOHHAA KpuBas.
HopMa peakuun npusHaka. KosnyecTBeHHble U KayeCTBEHHble
NPU3HAKN M NX HOpMa peakuun. CBONCTBA MOAUPMKALMNOHHOW
N3MEHYNBOCTM.

HacnenctseHHas, WM reHoTtunuyeckas, W3MeHYMBOCTb.
KoMbnHaTUBHas W3MEHYMBOCTb. Meno3 u MosoBOW Mnpouecc -
OCHOBa KOMOMHaTUBHON N3MEHYNBOCTM. MyTaumMoHHas
N3MEHYNBOCTb. Knaccugukaums MyTaLWNN; FeHHble,
XPOMOCOMHble, TeHOMHble. YacToTa W NPUYUHbI  MyTaLuWN.
MyTareHHole (akTopbl. 3akKOH T[OMOJIOTMYECKMX PALOB B
HacneaCcTBeHHOM n3meH4msocTun H. N. Basunosa.

BHeanepHaa HacneaCTBEHHOCTb M U3MEHYMBOCTD.

[eHeTuKa 4enoseka. Kapuotun 4Yenoseka. OCHOBHble
MeTOAbl FEHETUKN YeNoBEKa: reHeanornyecknn, 6amM3HeL0BbIN,
LUTOreHeTU4YeCcKun, broxnmmnyeckni, MOJIeKYJISPHO-



FeHETUYECKNN. CoBpeMeHHoe onpepneneHne reHoTuna:
NO/IHOreHOMHOe CEKBEHMPOBaHWE, TFeHOTUNMMpoBaHWE, B TOM
yucne ¢ nomoubto MUP-aHanmn3a. HacnepctBeHHble 3aboneBaHns
yenioBeKa: reHHble 6one3Hn, 6onesHn ¢ HacneacTBEHHON
npenpacnosioXeHHOCThIO, XPOMOCOMHbIe 6onesHu.
ComaTuyeckmne n reHepaTmBHble MyTauun. CTBOJIOBble KNETKW.
MpuHUMAbI  340pPOBOr0  o0bpa3a  XW3HW,  ANArHOCTUKMW,
NPOPUNAKTUKN N NIeYEeHUA reHeTmyecknx 6onesHen. Megumko-
FeHeTU4YeCKOe KOHCYNbTUPOBaHWE. 3HayvYeHne MeauuUnHCKOWM
FEHETUKM B MPefoTBPALLEHUN U JIEYEHUN TEHEeTUYEeCKUX
3aboneBaHMI YenoBeka.

JeMoHCcTpaLuuu:

MopTpeTtbl: . MeHpenb, T. MopraH, I ne ®pus, C. C.
YeTBepukos, H. B. TumoheeB-Pecosckun, H. . BaBunos.

Tabnuubl 1 cxembl: «MoHOrMbpnagHoe CKpelwmBaHWE 1 ero
LMTOreHeTn4eckass OCHOBa», «3aKOH pacllensieHns u ero
LUMTOreHeTUYeckass OCHOBA», «3aKOH YWUCTOTbl raMmeT»,
«durnbpngHoe CKpewmBaHue», «LuTonormyeckne OCHOBbI
anrnbpuaHoro ckpewmBaHus», «Menos», «B3ammopmenctsume
annenbHbIX  reHoB», «leHeTn4yeckne KapTbl  pacCTEHUN,
)XUBOTHLIX U 4YenoBeKa», «[eHeTuka nosa», «3aKOHOMEPHOCTU
Hacsie4oBaHUA, CLENJIEHHOro C noJsioM», «KapnoTunel 4YenoBeka
N XUBOTHbIX», «Buabl M3MeH4YMBOCTU», «MoancUKaunoHHaNA
N3MEHYNBOCTb», «HacneposaHne pesyc-pakTopa», «leHeTuka
rpynn Kkposu», «MyTauMOHHAsA N3MEHYMBOCTb>.

ObopynoBaHue: Mogenu-annankaumm «MoHornbpuaHoe
cKpelimBaHue», «HenosHoe OOMUHMPOBaHME», «AurnbpuagHoe
cKkpewmBaHune», «llepekpecTt XPOMOCOM»,  MUKPOCKOM WU
MukponpenapaTt «[po3oduna» (HopMa, MyTauum OpPMbI
KPbIJIbEB M OKPACKK Tena), repbapun «Fopox NnoceBHOM».

JlabopaTopHblie n NnpakTuieckue paboroi:

JNlabopaTtopHaa pabota Ne 5. «W3yyeHme pe3ynbTaTos
MOHOrMOPUAHOrO N ANTMOPUAHOIrO CKPELUMBaHNA y Ap030usibl
Ha rOTOBbLIX MUKpOMpenapaTax».

JNlabopaTopHasa paboTta Ne 6. «M3yvyeHne moanduKaLMoOHHON
N3MEHYMBOCTW,  MNOCTPOEHME  BapuaLUMOHHOro  psga W
BapMaLMOHHOWN KPUBOM».



NabopaTopHasa pabota Ne 7. «AHanu3 wMyTauum vy
AP030(husibl Ha FOTOBbLIX MUKpOMpenapaTax».

MpakTnyeckaa pabota Ne 2. «CocCTaBneHuMe W aHanus
POLOC/OBHbIX YesloBeKa».

Tema 7. Cenekuma opraHusMoB. OCHOBbI
OmotexHonormm.

Cenekumna Kak Hayka M npouecc. 3apoXXaeHune cenekumn u
oomectukauma. YyvyeHme H. W. BaBmnoBa 0 LeHTpax
NPOVNCXOXAOEHNUA W MHOroobpasms KyNbTYPHbIX pPacTEHUN.
LleHTpbl MponCcxoXxaeHns goMalluHUX XWUBOTHbIX. CopT, nopoaa,
LUTaMM.

CoBpeMeHHble MeToAbl cenekymu. MaccoBblit 7
NHAMBUAYaNbHbIN OTOOPLI B CeNeKunM PacTEHUA N XUBOTHBLIX.
OueHka »3KCTepbepa. bN3KOPOACTBEHHOE CKpeuwMBaHWe -
MHbpnauHr. Yuctasd nmHuMa. CKpelumBaHME YUCTbIX JIMHUA.
[eTepo3nc, nam rmbpmnaHas cuna. HepoacTBeHHOe CKpeLlnBaHue
- ayTopuauHr. OTOanéHHaa rubpuamsaums m e€é ycnexw.
ICKyCCTBEHHbIN ~ MyTareHes W nojay4YeHne NoJUMNIONLOB.
HocTnxxeHns cenekummn pacTeHun, XXNBOTHbIX 7
MWUKPOOPraHM3MOoB.

buoTexHonorma Kak oOTpacsab MNPOU3BOACTBa. [eHHas
NHXEHepusa. STanbl co3gaHMa  pekoMbuHaHTHom [OHK u
TPaHCreHHbIX opraHn3mMoB. KneTo4yHaa nHxeHepus. KneToyHble
KYNbTypbl.  MWKPOKJIOHa/IbHOE  pa3MHOXEHWEe  pacTeHuN.
K/NoOHMpOBaHME BbICOKOMNPOAYKTMBHbLIX CE/bCKOX03ANCTBEHHbIX
OpraHn3MoB. JKOJIOrMYecKkMe n 3Tuyeckne npobnembl. TMO -
reHeTu4eckn MoompuLMpoBaHHbIe OpraHn3Mbl.

JlemMmoHCTpaunu:

MopTpeTsl: H. . Basunos, N. B. MuyypuH, I'. [1. KapneyeHko,
M. ©. l1BaHOB.

Tabnnubl M cxembl: KapTa «LleHTpbl NPOUCXOXAEHMA W
MHOroobpasns KynbTYpPHbIX pacTeHun», «lopodbl AOMALLHUX
XWNBOTHbIX», «CopTa KYAbTYpPHbIX pacTeHnn», «OToanéHHas
rmbpunagnsaumna», «PaboTbl akagemmka M. @. lBaHOBa»,
«Monunnonansa», «O6bekTbl 6GuoTexHonorum», «KnetoyHble
KY/bTYpbl W KJOHUPOBaHME», «KOHCTPyMpOBaHME W NEepeHocC
FeHOB, XPOMOCOM»>,



ObopynoBaHMe: MynsHXXU MA0A0B M KOPHEMI0A40B OUKUX
GOpM M KYJIbTYPHbIX  COPTOB  pacTeHwun,  repbapwui
«CenbCKOX03ANCTBEHHbIE PaCcTEeHNsA»,

JlabopaTopHblie U NnpakTuieckue padboToi:

IKCKYypcma «OCHOBHble METOAbl U AOCTMXKEHMS Cenekuunu
pacTeHUA N XUBOTHbIX (Ha  CEJIEKUMOHHYI  CTaHLUMUIO,
NJeMeHHYI0  (epMy, COPTOUCMbITAaTENbHbLIA  Y4acCTOK, B
TenJn4yHoe X034nCcTBO, nNabopaTopuio arpoyHMBepcuTeTa Wau
Hay4YHOro LueHTpa)».

11 KJIACC

Tema 1. dBONIIOLMOHHAA buonorua.

MpennocbiNkKn  BO3HMKHOBEHUSA  3BOJIIOLIMOHHON  Teopuw.
OBOJIIOLMOHHAA Teopus M eé Mecto B 6uonorun. BnusdHue
3BOJIIOLUMOHHOM TEOPUM Ha pa3BuTue BUonorum n gpyrux Hayk.

CBnpertennCcTaa 3BOJIOLINMN. [ManeoHTONOrNYyecKune:
nocnenoBaTesIbHOCTb NOSABJIEHMS BUAOB B MaJIEOHTOJIOrNYECKOW
fieTonucu, nepexoaHsle hopMbl. broreorpacdmnyeckme: cxoacTeo
N pasnnyuve ayH 1 psiop MaTEPUKOB N OCTPOBOB.

dMbpuonornyeckme: Cxoactea W pasnnyma SMOPUOHOB
Pa3HbIX BMOOB MO3BOHOYHbIX. CpaBHUTENIbHO-aHAaTOMUYECKME:;
FOMOJIOTNYHbIE,  aHaNOrMyHble, PYOAUMEHTApHble  OpraHbl,
aTaBU3Mbl. MonekynapHo-buoxmMmnyeckue: CXOACTBO
MEeXaHMW3MOB HaC/eACTBEHHOCTM M OCHOBHbIX MeTabosn4yeckmx
nyTen y BCEX OPraHn3mMoB.

JBOJIOUMOHHAA Teopusa Y. [JapsuHa. [lpeanocCbiiku
BO3HUKHOBEHMA JapBUHW3Ma. [BMXKYLIME CUbl  3BOJOLUN
BUOoB no [JapBuHy  (M3bbITOMHOE  pa3MHOXXEHME  npu
OrPaHNYEeHHOCTN pPecypcoB, HeonpenesiéHHas W3MeH4YMBOCTb,
6opbba 3a CcylLuecTBOBaHME, eCTECTBEHHbLIN 0TOOP).

CuHTeTnyeckas Teopus ssonoumm (CT3) m eé€ OCHOBHbIE
MONI0XKEHUNS.

Mukpoasonwouma. llonynaunmsa Kak efuHuua Buga W
3BOJIIOLINN.

OBmxywme cunbl (hakTopbl) 3B0SOLMN BULOB B NpUpoae.
MyTaUMOHHbIA MNpoLecc W KOMOMHATMBHAA W3MEHYUBOCTb.
MonynauMOHHbIE BOJIHbI U Apend reHos. M3onaumna n Mmurpauns.



EcTecTBeHHbIN 0THOP - HanpaBasoWUIA (hakTop 3BOJIOLNN.
®opMbl eCcTeCcTBEHHOro oTbopa.

MpncnocobaeHHOCTb OPraHN3MOB KakK pe3ysibTaT 3BOJIOLNN,
Mpumepbl npucnocobneHnn y opraHn3MoB. Apomopdo3bl U
nomnoagantaunn.

Bug wn BuooobpasosaHue. KpuTepun Buaa. OCHOBHbIE
opmbl BUO00Opa3oBaHMA: reorpaduryeckoe, 3K00rnyeckoe.

Makpoasonwouna. ®opmbl  3BONIOLUUN:  (pUNeTn4eckas,
AOVBEPreHTHas, KOHBepreHTHas, napannensHasa. HeobpaTumocTb
3BOJIIOLINN.

MponcxoXxgeHne OT HecneunaansnpoBaHHbIX MPenKoB.
Mporpeccupyowasa cneymannsauns. AganTmeHas paguauuns.

JleMOHCTpaLuuu:

MopTpeTbl: K. JinnHen, XK. b. Jlamapk, Y. HapsuH, B. O.
Kosanescku, K. M. Bap, 3. lekkenb, ®. Miwonnep, A. H.
CeBepLLOB.

Tabnnubl 1 cxembl: «Pa3BUTUE OPraHMYeCcKOro Mupa Ha
3emne», «3apoAblLUn MO3BOHOYHbIX XKUBOTHbIX>»,
«ApxeonTepukc», «®opmbl  6opbbbl 33  CyLleCTBOBaHUE»,
«EcTecTBeHHbIN 0TOOP», «MHOroobpasve COPTOB pPaCTEHUN»,
«MHoroobpasune nopoa XKNBOTHbIX>, «Monynauumn»,
«MyTaumnoHHas N3MEHYNBOCTb», «Apomopo3bl»,
«Monoapantaumn», «Obwasa gereHepaums», «ABMXKyLimMe CUbl
3Bosounm», «KapTa-cxema  MapwpyTta nyTtewecTtsums M.
NapsuHa», «bopbba 3a cyuwecTBoBaHue», «pncnocobneHHOCTb
OpraHn3mMoB», «[eorpaguyeckoe BMOoobpasoBaHue»,
«3JKoNorn4yeckoe snaoobpasoBaHune».

ObopynoBaHMe: KOMNEKLUA HACEKOMbIX C  Pa3NYHbIMU
TUNamm oKpacku, Habop NaoaoB 1 ceMsaH, Konnekums «Mpumepsl
3alUMTHBIX MPUCMOCOBNEHUI Y XUBOTHbIX», MoAesb «OCHOBHbIE
HanpaBaeHus 3Bonwunn», 0b6bEMHas Moaenb «CTpoeHue
FOJIOBHOMO MO3ra MO3BOHOYHbIX».

buoreorpachnyeckas KapTa Mupa, Koanekums «®PopMbl
COXPaHHOCTN WCKOMAeMbIX MMBOTHbIX W pacTeHun», MoLesb
annavkaumsa «llepekpect XpoMOCOM», BJlaXKHble rpenapaTsl
«Pa3BMTME HaceKoMoro», «Pa3BuTune narywkmn», MMKponpenapart



«[lpo3odmna» (Hopma, MyTaumm GOPMbl KPbIJIbEB N OKPaACKK
Tena).
JlabopaTopHblie U NpaKkTuYeckue padoTsbl:
JNlabopaTopHasa pabota Ne 1. «CpaBHeHwe BWOOB MO
MOP(0IOrM4ECKOMY KPUTEPUIOD».

NabopaTopHas paboTa Ne 2. «OnuncaHue
NpMCcnocobNeHHOCT  OpraHMaMa ©U e€  OTHOCUTENbHOro
XapakTepa».

Tema 2. BO3HUMKHOBEHME M pa3BUTUE >XXU3HU Ha
3eMne.

[loHay4YHble npencTaBfieHMss O  3aPOXKAEHUM  XKUBHW.
Hay4yHble runoTe3bl BO3HWUKHOBEHMS )XU3HW Ha 3emJe:
abunoreHes n naHcnepmusa. Xnmmyeckas 3BonoLns. AOMoreHHbIn
CMHTE3  OpraHMyeckKMx  BewecTB U3  HeOopraHn4yeckux.
JKCNepuMeHTaslbHOe MOATBEPXKAEHNE XUMUYECKOW 3BOJIOLMMN.
HavanbHble 3Tanbl Guonornyeckon ssonwouumn. Fvnortesa PHK-
Mupa. ®opMupoBaHne MemMbpaHHbIX CTPYKTYP N BO3HUKHOBEHME
NPOTOKJIETKWN. llepBble KNeTKNU 1 nx 3sonwounsd. dopmmposaHmne
OCHOBHbIX FPYMM XMWBbIX OPraHN3MOB.

Pa3BuTMe XN3HN Ha 3emJsie No 3paM 1 nepuogam. Katapxen.
Apxenckas 1 npoTepo3onckasa 3pbl. Naneo3onckas spa m eé
nepnoasbl: KEMBPUNCKUNA, OPLOBUKCKUN, CUNTYPUNCKINRA,
LEBOHCKNWN, KAMEHHOY OJIbHbIN, MEPMCKUN.

Me3o30MCKasa 3pa N €€ nepuolbl: TPUACOBLIA, HOPCKUN,
MeJsI0BOW.

KalHo30MCKas 3pa W eé nepuodbl: ManeoreHoBbINn,
HeOreHoBbI, aHTPOMNOreHOBbLIN.

XapakTepucTnka KaMmmaTta WU reosiormyeckux npoLieccos.
OCHOBHbIe 3Tanbl 3B0OJIOUMN PaCTUTEJIbHOr0 U XXMBOTHOIM0 MUpa.
ApoMop0o3bl Y pacTEHUN U XUBOTHbIX. [TosiBNIeHME, pacuBET U
BbIMMPaHNE rpynn XMBbIX OPraHN3MoB.

Cnctema opraHM4eckoro MuMpa Kak oTpakeHue 3BOJIIoLnN.
OCHOBHble cMCTeMaTHUYeCcKne rpynnbl OpraHN3MoB.

DBOJIOUMSA YenoBeka. AHTPOMOJIOrNA Kak Hayka. Pa3sutue
npencTaB/ieHUN O  MNPOUCXOXAOEHUM  YenoBeka. MeTonabl
N3y4yeHns aHTponoreHesa. CxoAcTBa W pasnyma 4YenoBeka W
XXWNBOTHbIX. CUCTEMaTHYeCKOoe MoJIOXKeHNe YeloBeKa.



IBrXxyLine CUNbI (hakTOpHI) aHTpornoreHesa.
HacneacrtBeHHass WM3MEHYMBOCTbL W eCTEeCTBEHHbI  oTbop.
ObuwlecTBeHHbIN 00pa3 »XW3HW, W3rOTOBJEHWE OpyaAun Tpyaa,
MbILUNEHMNE, PeYb.

OCHOBHble CTagum M BETBM  3BOJIOUMU  4esioBeKa:
aBCTpanonuTekn, Yenosek ymenoin, HYenosek MPsiMOXOLALLNN,
YenoBek HeaHOepTanbCKumM, YenoBekK pasymHbIN. Haxonku
NCKOMAeMbIX OCTaTKOB, BpeMA CyllecTBoBaHMsA, o06nactb
pacnpocTpaHeHns, o0bbEM Tro0NOBHOMO MoO3ra, 00pa3 XXW3HW,

opyaus.
Yenoseyeckme  pacbl. OCHOBHble  OonbluMe  pachl:
eBponeonaHas (eBpasunnckas), Herpo-aBcTpasiongHas

(3kBaTOpPManbHas), MOHrosiongHaa (asmaTcko-aMepuKaHcKas).
YepTbl NpucnocobneHHOCTN npeacTaBmMTeNen YenoBeyecknx pac
K YC/IOBMAM CyLLeCTBOBaHMA. EOWMHCTBO 4YenoBe4vyeckuMx pac.
KpuTuka pacusma.

JleMOHCTpaLuuu:

MopTpeTbl: ®. Pegw, J1. Mactep, A. . OnapuH, C. Munnep, I.
tOpwu, Y. OapsuH.

Tabnunubl 1 cxembl: «Bo3HnkHoBeHne CONHEYHOW CUCTEMBI»,
«Pa3BuTne opraHu4yeckoro Mupa», «PaCTUTeNlbHaa KJeTKa»,
«KNBOTHas KNeTKa», «lpoKapnoTmnyeckas KNeTKa»,
«CoBpeMeHHaa cucteMa opraHum4yeckoro Mupa», «CpaBHeHue
aHAaTOMUYECKUX YepT CTPOEHUS YesioBEKa N 4esTI0BEKOODPA3HbIX
obe3bsH», «OCHOBHble MeCTa MajeOHTONIOMNYECKNUX Haxo[oK
NpefKOB COBPEMEHHOro YesioBeka», «[lpeBHenwune noan»,
«[JpeBHne nogn», «MepBble COBpeMeHHble nogn»,
«Yenoseyeckune pachbi»,

ObopynoBaHue: Mynsxm «lponcxoxneHne YesioBeka»
(bloCcTbl  @aBCTpasonuTeKa, MNUTEKaHTpoMna, HeaHaepTanbLa,
KPOMaHbOHLA), CNenkn uanm n3o0bpaxKeHUs KaMeHHbIX Opyaun
NepBoOLITHOrO YenoBeka (KaMHU-4onnepbl, pybuna, ckpebna),
FeoXpPOoHOJIOrnyeckas Tabnvua, KOJIneKumns «DopMbl
COXPaHHOCTN UCKOMNAEMbIX XXUBOTHbIX N PACTEHUN».

JlabopaTopHblie U NpaKkTuYeckue padoTsbl:

MpakTnyeckas pabota Ne 1. «l3yvyeHne wnCKoONaeMbIX
OCTATKOB PACTEHUN N XXUBOTHbLIX B KOJIJIEKLINAX».



IKCKYpCUA «IBOJIIOLMNSA OpPraHM4eckoro Mnupa Ha 3emse» (B
eCTeCTBEHHO-HaY4HbIN UKW KpaeBea4YeCKnin mysein).

Tema 3. OpraHu3sMsbl U OKpy>XXalowias cpeaa.

DKOJIOTMSA KakK Hayka. 3ajadn wn pasfenbl 3KOJIoruu.
MeTo4bl  3KOMOMMYeCKUX  WUCCNeLOBaHMW.  IKOJIOrnyeckoe
MWPOBO33peHNe COBPEMEHHOI0 YeJI0BEeKa.

Cpeobl obuTaHMs  OpraHM3MOB: BOAHAsd, Ha3EeMHO-
BO34YLUHAsA, NOYBEHHAdA, BHYTPUOPraHn3IMeHHas.

JKoornyeckne gaktopbl. Knaccnmkaums 3K0N0rn4eckmnx
(hakTopoB: abuoTuyeckne, OBUOTUYECKME W AHTPOMOreHHbIE.
[lencTBme 3KoN0rnyeckmx hakTopoB Ha OPraHn3Mbl.

AbnoTnyeckne hakTopbl: CBET, TEMMNEpaTypa, BIAXKHOCTb.
®oTonepmnogmnsMm. lMpucnocobneHnsa opraHU3MoOB K OENCTBUIO
abnoTnyecknx hakTopoB. bruonornyeckne puTMbl.

buoTnyeckue (pakTopHbI. Buabl broTuyeckmnx
B3aMMOOENCTBUN: KOHKYPEHLNSA, XULLHNYeCTBO, CMMOMO3 1 ero
opmsbl. MNapa3ntuim, Koonepauus, MyTyanan3m, KOMMeHCaNN3M
(KBapTMPaHCTBO, HaxnebHn4yecTBO). AMEHCaNN3M, HENTPAIN3M.
3Ha4vyeHme bnoTu4yeckmx B3aUMOAENCTBUA ONSA CYLLECTBOBAHUSA
OpraHn3MoB B NPUPOAHbIX coobLLecTBax.

JKOJIornyeckne xapakTepuctmkn nonynsaunm. OCHOBHble
nokKasaTenu nonynauunn: YNCNEHHOCTb, MNOTHOCTb,
POXOAEeMOCTb, CMEpPTHOCTb, MPMPOCT, MUrpauusa. [OuHamMuka
YNCNEHHOCTW MOoNynsaunmn n e€ perynauns.

JeMoHCcTpaLuuu:

MopTpeThl: A. TymbonbaT, K. ®@. Pynbe, 3. [ekkenb.

Tabnnubl 1 cxembl: KapTa «[pupodHble 30HbI 3eMan»,
«Cpepnpbl obuTaHus OpPraHn3MoB», «doTOonepnoan3m»,
«Monynaunn», «3aKOHOMEPHOCTH pocTa YNCNIEHHOCTN
NonynsaumMm MHPY30pnKn-Tyenbkn», «fuiesblie Lenmn».

JlabopaTopHblie U NpaKkTUYeckue padoTsbl:

JNlabopaTopHasa pabota Ne 3. «Mopdonornyeckune
0COBEHHOCTN pacTEHUN M3 Pa3HbIX MECT 0bUTaHNS».

JNlabopaTopHaa pabota Ne 4. «BnnsHue cBeTa Ha pocT wu
pa3BUTNE YepPeHKOB Koeyca».

MpakTuyeckas pabota Ne 2. «[loACYET NNOTHOCTM
NonynAauMin pasHblX BULOB PaCTEHUN».



Tema 4. CooOwiecTBa U 3KOJIOrM4eckKme CMCTeMbI.

CoobuiectBo  opraHusmoB - 6uoueHo3. CTpyKTypsl
bvoueHo3a: BMAOBas, MNPOCTPAHCTBEHHAsA,  Tpoduyeckas
(nnweBas). Buabl-gpoMmnHaHThl. CBA3M B BroueHo3e.

JKONornyeckne cuctembl (skocuctemsbl). [lloHaTne 06
akocucteme n buoreoueHose. PyHKUNOHANbHLIE KOMMOHEHTHI
3KOCUCTEMBI: NPOAYLEHTHI, KOHCYMEHTHI, peayLeHThbl.
KpyroBopoT BewecTB W TMOTOK 3HEpPrum B 3KOCUCTEME.
Tpomyeckue (NuLieBble) YPOBHU 3KOCUCTEMbI. [uLLeBble Lenu
n cetn. OCHOBHbIE TMOKa3aTenn 3Kocuctembl: 6Buomacca,
npoaykKums. JKOoNornyeckune nnMpaMmnabl: NPOAYKLNK,
YyncneHHocTn, bmomacchl. CBOMCTBA 3KOCUCTEM: YCTOMYMBOCTD,
camoperynsauus, passutume. Cykueccus.

MpupoaHble 3KOCUCTEMbl. IKOCUCTEMbl 03€p WU  peK.
JKOCMCTEMA XBOMHOMO NN LUMPOKOJINCTBEHHOI O Jieca.

AHTpOMOreHHoble 3KOCUCTEMBI. ArposKoCcucTemsl.
Ypboakocuctemol. brnonornyeckoe n X03aNCTBEHHOE 3HA4YeHUe
arposkocucTemM n ypbosakocmucTem.

Buopa3Hoobpasne Kak (akTop YCTOMYMBOCTU 3KOCUCTEM.
CoxpaHeHune brnonornyeckoro pazHoobpasns Ha 3eme.

YyeHune B. WN. BepHaackoro o buocgepe. NpaHuLbl, COCTaB U
CTPpyKTYypa 6unocgepbl. XKnBoe BeWECTBO U €ero (YyHKLUN.
OcobeHHoCTM  buocepbl Kak  rnobasbHOM  SKOCUCTEMBI.
InHamMmnyeckoe paBHoBecKe 1 obpaTHasa cBA3b B Brocdepe.

KpyroBopoTbl Bewects W 6bnoreoxmMmyeckme UNKIbI
3NeMeHTOB  (yrnepofa, as3oTa). 30HanbHOCTL  Buocdepsl.
OCHOBHbIE BUOMBI CyLUN.

YenoBeyectBO B 6uocthepe 3eman. AHTPOMOreHHble
n3meHeHunsa B buocdepe. NMobanbHble 3KONOrMYeCKMe NpodaemMsbl.

CocyuwecTBoBaHme npupoabl U 4yenose4vyectsa. CoxpaHeHue
bropasHoobpa3ns Kak 0CHOBa YCTOMYMBOCTU Buocdepbl. OCHOBa
PaLNOHANLHOIO YNpaB/iieHUs MPUPOOHLIMM pecypcamMn n unx
ncnonb3oBaHue. JocTmxeHns 61Moiormm n oxpaHa NpupPoabI.

JeMoHCcTpaLuuu:

MopTpeTsbl: A. 1. TeHcnu, B. H. Cykaués, B. 1. BepHaackum.

Tabnunubl n cxemsbl: «lMuwesble uenn», «bnoLeHo3: cocTaB n
CTPyKTypa», «[lpupodHble coobwecTtBa», «Lenn nuTaHus»,



«2JKosornyeckaa nupamunpga», «buocthepa ©M Yenosek»,
«IKOCUCTEMA  LUMPOKONIUCTBEHHOrO  Jleca»,  «JKoCcucTema
XBOMHOro  neca», «buoueHo3s BofoOEMa»,  «ArpoLeHo3»,
«[lpuMepHble aHTPOMOreHHble BO3LENCTBUA Ha MNPUPOLY»,
«BaXKHenwme MCTOYHUKKN 3arpsi3HEHUA BO34yXa W TPYHTOBbIX
Boa», «[lloyBa - BaxHeWwas cocTaBasdwowas 6uocdepbl»,
«DakTopbl Aerpagauum  no4YB», «[MapHUKOBBLIN  SPDEKT»,
«PaKTOPbl PaAM0aKTMBHOIO 3arpsasHeHns buocdepsl», «Obwas
CTPYKTYypa brnoctepbl», «PacnpocTpaHeHne XunsHun B buocgepe»,
«O30HOBbLIN 3KpaH 6uocdepbl», «KpyroBopoT yrnepoaa B
buocheper», «KpyroBopoT a3oTa B npupoaes.

ObopyaoBaHue: Mogenb-annjnkKauns «TUNNYHbIE
buoueHo3bl»,  repbapun  «PacTuTenbHble  coobliecTBa,
Ko nekumnm «bnoueHos», «Bpeoutenn Ba>XHENLLNX

CENIbCKOX03ANCTBEHHbLIX KYAbTyp», repbapum un Koanekuuu
PAaCTEHUA N XKMBOTHbIX, MNPUHaAANEeXawme K  pPasHbIM
3K0JIOrMYeckMM rpynnaM ogHoro Buaa, KpacHad KHUra
Poccuinckon dPepepaunn, wn30bpakeHUs OXpaHSeMblX BUOOB
PAaCTEHUN N XNBOTHbIX.



NMAAHWAPYEMBIE PE3YJIbTATbl OCBOEHUA TPOIrPAMMbBI MO
BMoJsiormn HA BA30OBOM YPOBHE CPEOHEFO OBLUEIO
OBPA30OBAHUA

CornacHo ®©roC COO, yctaHaBnmBatTCs TpeboBaHMA K
pe3ynbTaTaM O0CBOeHUs 0byyvalowmMncs nporpamMm CpenHero
obwero o6bpa3oBaHUA: JIMYHOCTHLIM, METanpPeaMeTHbIM U
NpeaMeTHbIM,

JINHHOCTHBLIE PE3YJIbTATDI

B  CTpykType JIMYHOCTHbIX  pe3ysibTaTOB  OCBOEHUS
npegMmeTa «bnonornsa» BblAenNeHbl CrefyLlne cocTaBnsoLne:
OCO3HaHue obyyvatowmnmmcs POCCUMNCKON rpakgaHCKom
NOEHTUYHOCTN - FOTOBHOCTM K CaMOpa3BUTHIO,
CaMOCTOSATENIbHOCTM 1 CaMoonpefesieHNto, Hasm4me MOTUBaumm
K obyvyeHuto  OBuonormu, LenNeHanpaBsIEHHOE  pPa3BUTUE
BHYTPEHHMX ybexAeHWn NANYHOCTU Ha OCHOBE KJIOYEBbIX
LleHHOoCTewn 7 NCTOPUYECKUNX Tpaguuunn pa3BUTUSA
buonorm4yeckoro  3HaHMA, TOTOBHOCTb W CMNOCOBHOCTb
oby4yalomnxcs pPykoBOACTBOBATLCA B CBOEW [LOeATENbHOCTU
LLeHHOCTHO-CMbIC/IOBbIMW  YCTA@HOBKAMK, MPUCYLLUMKN CUCTEME
buonornyeckoro obpas3oBaHUA, HaAM4YMe  IKONOTMMYECKOro
NpaBOCO3HaHNA, CMOCOOHOCTM CTaBUTb ULEAM U  CTPOUTH
XXW3HEHHbIE MNJaHbI.

JINYHOCTHbIE pe3ynbTaTbl 0OCBOEHUA npeameTa «bunonormsa»
NOCTUralTCa B eAuMHCTBE Yy4yebHOW W BOCMUTATENbHOW
L0EeATeNIbHOCTW B COOTBETCTBUM C TPAANLMOHHBIMA POCCUNCKUMU
COLMOKYNbTYPHbIMU, NCTOPUYECKMMN 7 LYXOBHO-
HPaBCTBEHHbIMWA  LEHHOCTAMW, MNPUHATBIMM B obliecTse
npaBuiamMn N HopMaMn NOBEAEHNS M CMOCODCTBYIOT npoueccam
CaMOMNO3HaHWS, CaMOBOCMMUTAHUA W CaAMOPA3BUTKSA, PaA3BUTUS
BHYTPEHHEN NO3UUMN JIMYHOCTW, MNATPUOTMU3MA, YBAXKEHUSA K
3aKOHY W NpPaBOMoOpsfKYy, 4YenoBeky Tpyda W CcTaplemy
MOKOJIEHWNIO, B3aWMHOI0 YBa)eHUs, BEepexHOro OTHOWEHUS K
KYNbTYPHOMY Hacneguio n TpaguumaM MHOMOHaLMOHAaNbHOro
Hapoga Poccunckon Penepaunn, MNpuUpoLe U OKpPYyKakLLen
cpegne.



JINYHOCTHbIE pe3yNbTaThl OCBOEHMS Yy4yebHOro npeameTa
«brnonormsa» AQO/KHbI OTPaXaTb TFOTOBHOCTb W CMOCOBHOCTb

oby4atoLmxcs PYKOBOOCTBOBATbLCH cpopMUpoOBaHHOM
BHYTPEHHEN NO3MUMen JINYHOCTW, CUCTEMOM LIEHHOCTHbIX
opueHTauun, MO3UTUBHbIX BHYTPEHHNX ybexxaeHun,

COOTBETCTBYWLMX TPALAULMOHHBLIM LIEHHOCTSIM  POCCUNCKOrO
obwecTBa, paclUMpeHnMe IKU3HEHHOro onblTa W OnbiTa
LeATeNIbHOCTK B NpoLecce peannsaunm 0CHOBHbIX HarnpaBieHWI
BOCMUTATENIbHON OeATesIbHOCTW, B TOM YMCJie B YaCTu:

1) rpa>kp,aHCKOro BOCNUTaHUA:

ChOPMUPOBAHHOCTb FPaXkKAaHCKOW No3uunm obyyatowerocs
KaK aKTMBHOIO 1 OTBETCTBEHHOMO Y1€Ha POCCUNCKOro 0bLLecTBa;

OCO3HaHMEe CBOUX KOHCTUTYLMOHHbLIX NpaB 1 0b6s3aHHOCTEN,
yBa)KeHMNe 3aK0Ha 1 NPaBonopsaaka;

FOTOBHOCTb K COBMECTHOW TBOPYECKOW OeATeNbHOCTU Mnpw
co3gaHun  y4yebHbIX  MPOEKTOB, peweHun  y4ebHbIx U
No3HaBaTebHbIX 3a4au, BbIMOJIHEHWY buonornyeckmnx
3KCMEePMMEHTOB;

CrNoCcobHOCTL onpedenaTtb COOCTBEHHYID MO3ULMIO MO
OTHOLUEHMIO K ABJIEHNAM COBPEMEHHOWN XXN3HU N 00BACHATL €€;

YMEHMEe Y4YUTbiBaTb B CBOUX AENCTBUSAX HeobXoAMMOCTb
KOHCTPYKTMBHOIO  B3aMMOOENCTBUSA  NlOOEN C  pa3HbiMU
ybexxaeHnAMKn, KyabTYPHbIMA LEHHOCTAMU U COUMANbHbLIM
NOJIOXKEHMNEM;

FOTOBHOCTb K COTPYAHW4YEeCTBY B MpoLecce COBMECTHOro
BbIMOJIHEHMA YY4€OHbIX, MO3HaBaTENbHbLIX U UCCNEeA0BaTENbCKMX
3a/1a4, YBaXKNTEJIbHOr0 OTHOLIEHNS K MHEHUIO OMMOHEHTOB MpW
0bCy>XOeHUN COPHbIX BONPOCOB BMONOrMYeCcKoro CogepxaHus;

FOTOBHOCTb K FYMaHUTapHOM 7 BOJIOHTEPCKOW
0eATeNbHOCTY;

2) NaTPUOTUYECKOro BOCNUTaHMA:

chopMMPOBAHHOCTb POCCUNCKON rpaxgaHCKom
NOEHTUYHOCTW, MAaTPUOTU3MA, YBaXKEHUS K CBOEMY Hapoay,
4YyBCTBa OTBETCTBEHHOCTM nepepn PogmHoW, ropaoCTy 3a CBOW
Kpan, CBOO PoauHy, CBOW $3bIK W KynbTypy, MpoLwsioe wu
HacTosLLEee MHOrOHaLUMOHaNbHOro Hapoaa Poccuu;



LEHHOCTHOE OTHOLIEHNEe K TMPUPOOHOMY Hacneguto wu
NaMATHUKAM  MpUpoabl, OOCTMXEeHUsM Poccunm B Hayke,
NCKYCCTBe, CropTe, TEXHONOMNAX, TPYLE;

CNOCOBHOCTb OUEHMBATbL BKJAd POCCUNCKUX Y4YEHbIX B
CTaHOB/IEHNE W pa3BuTUE OKO0N0rUK, MNOHUMAHUSA 3HAYEHUS
bronormm B NO3HaHWN 3aKOHOB MPUPOAbI, B XXU3HU YenoBeKa U
coBpeMeHHOoro obLecTBa;

noenHas yb6eXOEHHOCTb, FOTOBHOCTb K CHYXEHUIO W
3awmTe OTevyecTBa, OTBETCTBEHHOCTb 3a ero cyabby;

3) AYXOBHO-HPABCTBEHHOIro BOCNMUTAHMUA:

0CO3HaHWe OYXOBHbIX LLeHHOCTEN POCCUICKOrO Hapoaa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIrO0 CO3HAHWUA, 3TUYECKOro
noBefeHuns;

CNocobHOCTbL  OUEeHMBATb  CUTyauumo 1M NPUHMMATb
OCO3HAHHble  pelleHWUs,  OPUEHTUPYACb  Ha  MOpaJibHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTH;

OCO3HAHMEe JNINYHOro BKJlaga B MOCTPOEHME YCTOMYUBOrO
byaywero;

OTBETCTBEHHOE OTHOLLUEHNE K CBOMM POAUTENAM, CO3L4aHUI0
CEMbW Ha OCHOBE OCO3HAHHOr0 MPUHATUSA LLEHHOCTEN CEMENHON
XKW3HW B COOTBETCTBUM C TpaANLMSAMN Hapogos Poccuu;

4) 3CTEeTU4eCKOoro BOCNUTaHuA:

3CTETUYECKOE OTHOLWIEHME K MUPY, BKJOYaa 3CTETUKY bbiTa,
Hay4HOro W TexXHWYeCKoro TBOpPYeCTBa, CMopTa, Tpyaa,
0bLWEeCTBEHHbIX OTHOLLEHUN;

MOHMMaHMe  3MOLMOHANbLHOr0O  BO3LEUCTBUA  XKUBOW
npupoabl N €€ LLeHHOCTH;

FOTOBHOCTb K CaMOBbIPa)XXeHUI0 B Pa3HbIX BMOAX UCKYCCTBA,
CTPEMIEHUNE NMPOSABAATL Ka4yecTBa TBOPYECKOM JIMYHOCTU;

5) d¢u3mndeckoro BocnuTaHua, ¢GopMUpoOBaHUA

KYNbTYpbl 340pPOBbA n 3SMOLMOHAJIBHOIO
Onarononyuus:

NOHMMaHWE W peanu3auus 340poBoro K 6e3onacHoro
obpa3za XKN3HU (3mopoBoe nnTaHwue, cobnopgeHne

FMrMEeHNYeCcKUX npaBui U HopM, cbanaHCMPOBaAHHBIA PEXUNM
3aHATUN N OTAbIXa, PerynspHas ¢u3nyeckas aKTUBHOCTb),



bepexxHOro, OTBETCTBEHHOrO U KOMMETEHTHON0 OTHOLWIEHUS K
CcobCTBEHHOMY (PM3NYECKOMY U MCUXMNYECKOMY 300POBbIO;

NOHMMaHME UEHHOCTW npaBwua  MHAOMBUAYANIbHOIO W
KONNEKTUBHOro  Oe3onacHoOro noBefeHns B CUTyauusx,
YrPOXXaloLWKNX 340P0BbI0 N XXU3HU Nl04en;

O0CO3HaHWe NoCNeacTBUN U HEMPUATUS BPEedHbIX NPUBbIYEK
(ynoTpebneHns ankorons, HAPKOTUKOB, KYpPeHMS);

6) TPyAOBOro BOCNUTAHMUA:

FOTOBHOCTb K TPyAY, OCO3HAHME LEeHHOCTW MacCTepCTBa,
Tpynontobue;

FOTOBHOCTb K aKTUBHOW OeATEeNIbHOCTU TEXHOIOrNYECKON ”
COUMANbHOM HaMNpPaBAEHHOCTW, CMNOCOBHOCTb WHULMNPOBATD,
NNaHMPOBaTb WU CaMOCTOATENbHO  BbIMOJHATL  TakKyto
NeATeNbHOCTb;

MHTEpeC K pas/inyHbIM  cdepam npodeccnoHa bHOWM
0eATeNbHOCTW, YMEHMe CcoBepwaTb OCO3HaHHbIN  BbIGOP
byoywen npodeccmn 1M peann3oBbiBaTb  COOCTBEHHbIE
XXWN3HEHHbIE NJaHbl;

FOTOBHOCTb U cnocobHoCTb K obpa3oBaHuio U
CaMo0Opa30BaHMIO Ha NPOTSAXKEHNUN BCEN XXU3BHNY;

7) 3KOJZIOrn4ecKoro BOCrnMTaHums:

3K0JI0rnyeckun uenecoobpasHoe OTHOLIEHME K NPUPOae Kak
NCTOYHUKY XU3HN Ha 3eMJsie, OCHOBE €€ CyLLLeCTBOBaHUS;

NOBbILLEHME YPOBHS 3KO0JI0r N4ECKOM KYJbTYpbl:
npunobpeTeHne onbiTa MAAHUPOBAHUSA MOCTYMNKOB U OLIEHKU WX
BO3MOXXHbIX MOCNeACTBMI A1 OKPY>XaloLen cpelbl;

OCO3HaHMe rnobanbHOro  XapakTepa  3KOJIOrMYeCcKux
npobaem n nyTen nx peLleHmns;

CNoCcoBbHOCTb MCMNOIb30BaTb NpuobpeTaemMbie NpU N3yHeHUN
Bnonornm 3HaHUSa 1 yMeHUs Npu peleHnn npobnem, CBA3aHHbIX
C pauMOHasibHbLIM NPUPOAOMNONbL30BaHNEM (cobnoaeHne npasu
noBedeHNs B Mpupone, HarpaBJIEHHbIX Ha COXPaHeHue
PaBHOBECUS B JKOCUCTEMAX, OXpPaHy BWUAOB, 3KOCUCTEM,
buocoepsl);

aKTMBHOE HenpuatTue OEenCTBUA, NPUHOCALWMX Bpen
OKpyXXatoWwen npupoaHoON cpeae, YMeHne npOorHo3MpoBaTh



HebnaronpusaTHble 3KOI0rn4yeckmne nocnencTeuns
npegnpuHUMaeMbIX eNCTBUA U NpefoTBpaLLaThb UX;

Han4ne pa3BUTOro 3KO0JI0rN4eCcKoro MbILLNEHMS,
9KOJIOrNMYECKOM KYJIbTYpbl, ONbITa AEeATENbHOCTU 3KONOMNYECKOM
HanpaBJIEHHOCTW,  YMEHUA  PYKOBOACTBOBATbCA UMM B
NO3HaBaTe/IbHON, KOMMYHUKATUBHOMW W COLMANIbHOM MpPaKTUKe,
FOTOBHOCTM K Y4acTUIO B MNPaKTUY4ECKOW OeATeNIbHOCTU
3K0JI0rM4eCKON HanpaB/eHHOCTW;

8) LeHHOCTU Hay4YHOro NO3HaHuA:

ChOPMMPOBAHHOCTb MWUPOBO33PEHNSA, COOTBETCTBYHOLLENO
COBPEMEHHOMY YPOBHIO pPasBMTUA Hayku W 0bOLLEeCTBEHHON

NPaKTUKMK, OCHOBAHHOIO Ha ananore KYNbTYP,
CNOCOBCTBYIOLLEr0 0CO3HAHMIO CBOEr0 MECTa B MOJUKYbTYPHOM
MUpE;

COBEpPLUEHCTBOBAHME A3bIKOBOW W YMTATESIbCKON KYJIbTYpbI
KaK cpeacTBa B3aMMOOENCTBUS MexAy JI0AbMU N MO3HAHMUA
MUPa;

NOHMMaHMe cneundukn BNonornm Kak Haykmn, 0Co3HaHuns eé
PO B (POPMMPOBAHUM PaALMOHANBHOMO HAy4YHOr0 MblLIEHMS,
CO3[4aHUN LENOCTHOro npeacTtaBneHns o6 okpyxKatowem mupe
KaK O eOQWHCTBE NpUpPOAbl, YenoBeka u obuecTtsa, B MNO3HAHUK
NPUPOLOHbLIX 3aKOHOMEPHOCTEN U peLleHnn NpobsemMm CoxpaHeHUS
NPUPOAHOr0 PaBHOBECUS;

ybe)X 4EHHOCTb B 3HAYMMOCTU BUoNoOrum AN COBPEMEHHOW
umsmnnmsauumn:  obecnevyeHMs  HOBOFO  YPOBHA  Pa3BUTUS
MeOWUWHbI,  CO3daHMe  MepCneKTMBHbIX  BroTexHonorum,
CMOCOBHbLIX  pelwaTb  pecypcHble  npobnieMbl  pPa3BUTUS
yenoseyecTBa, MOUCKa NyTel BbIxoga U3  raobanbHbIX
aKosornmdyeckux npobnem un  obecnevyeHus nepexoga K
YCTOMYMBOMY  Pa3BUTUIO, pPaLUOHANIbHOMY  MUCMOSb30BaHMIO
NPUPOLHbLIX PecypcoB U (OPMUPOBAHUIO HOBbLIX CTaHOAPTOB
XU3HN;

3aUHTEPEeCOBAHHOCTb B MOJYYEHUN BUONOrNYECKNX 3HAHWI
B LENAX MNOBbILEHMA 00LWen KynbTypbl, eCTeCTBEHHO-HAY4YHON
FPAaMOTHOCTK, KakK  COCTAaBHOM  4acTW  (PYHKLMOHAJIbHOW
FPaMoOTHOCTU obyyvalowmxcs, QopMmupyeMon npu  U3y4eHuu
buonoruu;



MOHMMAHWE CYLHOCTWN METO0B NO3HAHWSA, NCMOb3YeMbIX B
eCTeCTBEHHbIX HayKax, CMOoCOOHOCTM UCMOJIb30BaTb MOJyYaeMble
3HaHMA ON9 aHanm3a U 00bSCHEHUS SIBNIEHMIA OKPYXXaloLLero
MUPa W MNPOUCXOASAWMX B HEM MW3MEHEeHW, yMeHue p[enaTb
000CHOBaHHbIE 3aKJ/IlO4EHMS Ha OCHOBE Hay4HbIX (aKTOB WU
NMELINXCA OaHHbIX C  LUEenbl MNOJMyYeHUs [OCTOBEPHbIX
BbIBOJIOB;

CNocobHOCTb CaMOCTOSITENbHO NCMO0JIb30BaTh
bvonornyeckne 3HaHWS 0N peweHus npobnem B peasbHbIX
XU3HEHHbIX CUTYaLNSIX;

0CO3HaHWEe LEHHOCTW Hay4YHON AesiTeNbHOCTW, FOTOBHOCTb
OCYLLIECTBAATb NPOEKTHYIO " NccnenoBaTeNbCKYIO
nesTenbHOCTb UHANBUAYANLHO U B Fpynne;

FOTOBHOCTb M CNOCOBHOCTb K HEMPEpPLIBHOMY 06pa30BaHMIO
N caMoobpa30BaHNO, K aKTUBHOMY MOJIYYEHUIO HOBbIX 3HAHWIA
no 6G1oIOrnmn B COOTBETCTBUN C XKU3HEHHbIMUK NOTPebHOCTSAMMN.

METAINMPEOMETHbLIE PE3VJIbTATHI

MeTanpeaMeTHble  pe3ysibTaTbl  OCBOEHWS  y4yebHoro
npeameTa «brnonorunsas» BKJIOYAIOT: 3Ha4YMMble  ONA
hopMUPOBaAHUS MUPOBO33PEHUS obyyvatoLmxcs
MeXANCUNNANHaPHbIe (MexxnpeaMeTHbIe) obLLeHayYHble
MOHATUS, OTPaXkaloLMe LeNOCTHOCTb Hay4YHOW KapTUHbI MUpa W
cneungrKky MeToA0B MNO3HAHWSA, UCMOJIb3yEMbIX B €CTECTBEHHbIX
Haykax (BeLlecTBO, 3Heprus, siBJeHWe, MnpPOLIecc, CUCTEMa,
HaY4HbIN aKT, NPUHUWM, TUNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, uccaenoBaHue, HabntaeHne, N3MepeHne, 3KCNePUMeEHT

7 APYrunx), YHUBepCaJibHble y4yebHble LencTBus
(mo3HaBaTesibHbIE, KOMMYHUKaTUBHbIE, perynaTuBHble),
obecneynsatowme hopMupoBaHue (PYHKLMOHAJIbHOW

FPAaMOTHOCTU W COLUMANbHOM KOMMeTeHuun obyyarowmxcs,
CrnocobHOCTb obyyvatoumxcs NCrosb30BaThb OCBOEHHbIE
MeXANCLUUNIMHAPHbIE, MNUPOBO33pEHYECKME 3HaHMA "
YHUBepCaibHble Yy4yebHble [enCTBMA B MO3HABATENbHON U
coumanbHOM NpakTuKe.

MeTanpeaMeTHble pe3ysbTaTbl OCBOEHUS MPOrpaMmbi
cpenHero obuiero obpasoBaHNsA A0JKHbI OTPaXkaThb:



OBnapeHue YHUBEpPCaJibHbIMMU y4eOHbIMM
no3HaBaTeJIbHbIMU OEeNCTBUAMMU:

1) 6a3o0Bble norn4yeckue O0eucTBuA:

CaMOCTOSITENbHO  (hopMynMpoBaTb W  aKTyaM3mpoBaTb
npobnemy, paccMaTpuBaTb €€ BCECTOPOHHE;

MCNONb30BaTb NPV OCBOEHUWN 3HAHWUI NPUEMbI NOTNYECKOro
MblLLNEHMA (aHanM3a, CUHTEe3a, CPaBHEHWUs, Khaccudukauum,
060buWeHns), packpbiBaTb CMbIC OMONOrMYECKUX MOHATUN
(BbIAENATb UX XapaKTepHble NPU3HaKK, yCTaHaBANBATb CBA3N C
APYr MU NOHATUSAMN);

onpeaenaTb Lenn OesATeNbHOCTW, 3aJaBas NapamMeTpbl U
KPUTEPUM  UX  OOCTMXKEHMS,,  COOTHOCUTb  pe3ynbTaThbl
NeATeNbHOCTU C MOCTABAEHHbIMWN LIENSMU;

NCNONb30BaTb Ouonormyeckne nOHATMA 008 0OBbACHEHMA
(PaKTOB W ABJIEHUI XMNBOW NPUPOLbI;

CTPOUTb  JIOTMYECKMEe  paccyXaeHus  (MHOYKTUBHbIE,
NEeNYKTUBHbIE, MO aHaNornu), BbISBAATb 3aKOHOMEPHOCTU W
NPOTMBOPEYNS B pacCMATPUBAEMbLIX ABEHUSAX, (HOPMYSINPOBATH
BbIBO/bl 1 3aKJIIOYEHMS,

NPUMEHATb CXEMHO-MO e bHbIe cpencTBa ons
npeacTaBfieHNs CYLECTBEHHbIX CBS3e W OTHOLWIEHUA B
n3yyvaemblx 6Monormyeckux obbekTax, a Takxe NPOTUBOPEYUN
PA3HOro poja, BbIABMEHHbIX B Pa3/IMYHbIX MHHDOPMALMOHHbIX
NCTOYHMKAX;

pa3pabaTbiBaTb MNAaH peweHnsa npobnembl C y4ETOM
aHaM3a MMEWLWMXCS MaTepuanbHbiX W HeMaTepuasbHbIX
Pecypcos;

BHOCUTb  KOPPEKTMBbI B  OEATENbHOCTb, OLEHMBATb
COOTBETCTBME  pPe3y/bTaTOB  LENsSM, OUEHWBATb  PUCKM
nocneacTBUN OesATeNbHOCTH;

KOOPAMHNUPOBATb W BbIMNOAHATL paboTy B  YCNOBUAX
peasibHoro, BMPTYasIbHOr o 7 KOMOMHMPOBAHHOIO
B3aMMOOENCTBUS;

pa3BMBaTb KpeaTUBHOE  MbIlLJIEHNE MPU  peLleHun
XKN3HEHHbIX npobnem.

2) 6a3oBble uccnepoBaTesibCKue 0emcTBUA:



BNageTb  HaBblkaMu  y4ebHO-UccnenoBaTeNbCKON  ©
NPOEKTHON [LOeATeNbHOCTW, HaBblkaMu pa3speweHns npobnem,
CNOCOBHOCTbI0O M FOTOBHOCTbID K CaMOCTOSATENIbHOMY MOUCKY
METOOOB  pPeleHns MNpakTUY4eCcKux 3aday, MNPUMEHEHNIO
Pa3/IM4YHbIX METOL0B NO3HAHUS;

NCNOSb30BaTb  pa3nMyHble  BUAbl  AEATENbHOCTM MO
NOJly4YEeHNIO HOBOIO 3HaHWNS, ero NHTepnpeTauun,
npeobpa3oBaHNio U NPUMEHEHUIO B y4eOHbIX CUTyaumsax, B TOM
4ynucne npu co3gaHnm y4ebHblx 1 coumanbHbIX NPOEKTOB;

hOpMMNPOBaTb HaYYHbIA TUM MbIWAEHUS, BNafeTb Hay4HON
TEPMUHOJIOTNEN, KIOYEBLIMU MOHATUAMMN U METOAAMU;

CTaBUTb U opMynmpoBaTb COBCTBEHHbIE 3ajayn B
obpa3oBaTeNIbHON AEATENBLHOCTN U XXU3HEHHbIX CUTYaUUSX;

BbISIBASATb NPUYNHHO-CNEeACTBEHHbIE CBA3M "
aKTyanm3mpoBaTb 3afavy, BblABUraTb FUMNOTE3y €€ pelueHus,
HaXxoA4MTb aprymMeHTbl 4S19 A0Ka3aTeNbCTBa CBOMX YTBEP)KAEHWIN,
3aJaBaTb NapamMeTpbl U KPUTEPUN PELLEHUS;

aHanM3npoBaTb MOJIyYEHHbIE B XO4€ pPeLleHns 3adayun
pe3ynbTaTbl, KPUTMYECKN OUEHMBATb WX OOCTOBEPHOCTb,
NPOrHO3MpPOBaTh N3MEHEHNE B HOBbIX YCNOBMUAX;

0aBaTb  OUEHKY  HOBbIM  CUTyauumsiM,  OLEHUBATb
NpnobpeTEHHLIN OMbIT;

OCYWECTBNAATb  LEeNeHanpaB/eHHbI  MOUCK  MNepeHoca
cpeacTs 1 cnocoboB AencTemsa B NpodeccnoHanbHyo cpeay;

yMeTb MNEepeHOCUTb 3HaHUA B  MO3HABATE/NbHYID U
NPaKTUYeCcKyo 061acTn XN3HeaeaTeNbHOCTHY,

YMeTb WHTErpupoBaTb 3HAHWUA W3 pPa3HbiX MNPegMEeTHbIX
obnacrten;

BblABUIaTb HOBble uAewn, npepnaraTb OPUTrUHaNbHbIE
noaxoAbl W  peleHns, CTaBuTb npobnembl K 3adauyn,
AonycKalwme anbTepHAaTUBHLIE PELLEHMS.

3) paboTta c mHpopmaumen:

OPVEHTUPOBATLCA B Pa3/IMYHbIX MCTOYHMKAX WHDOPMaLUK
(TekcTe y4yebHoro nocobus, Hay4yHO-NMOMNYASPHOW NUTEpaType,
bronormyecknx cnoBapsix W CNpPaBOYHUKAX, KOMMbIOTEPHbIX
6aszax [OaHHbIX, B VIHTepHeTe), aHanu3nMpoBaTb WHGOPMaLMIO



Pas3/IMyHbIX BKMOOB W (HOPM NpeacTaBieHUs, KPUTUYECKU
OLeHNBATb €€ A0CTOBEPHOCTb N HEMPOTUBOPEYNBOCTb;

hopMyIMPOBaTb 3aMpPoChl U NPUMEHSATb Pa3/InyYHble METOAbI
npu noucke un otbope Buonormyeckonm  MHpopmaumu,
HeobxoAMMon AN BbINOSIHEHUSA YY4EOHbIX 3a4ay;

npunobpeTaTb OMbIT  WCMOAb30BaHNUA  MHAOPMALMOHHO-
KOMMYHUKATUBHbIX TEXHONOrMi, COBEPLLUEHCTBOBATb KYNbTypy
aKTMBHOIO NUCMOJIb30BaHNSA Pa3/INYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOATENIbHO BbIbpaThb ONTUMaJIbHYIO hopmy
npeacTaBfieHns bruonorn4yeckom MHMopMaLmnm (Cxemol, rpadukn,
anarpammbl, Tabnuubl, PUCYHKN KU Opyroe);

NCMOSIb30BaTb HayYHbIN SA3bIK B KayecTBe CpeacTBa Mnpwu
paboTe Cc OBuonormyeckon  MHGopMauMen:  MNPUMEHATb
XUMMYeckmne, pusnyeckmne n MaTteMaTuyeckme 3Hakum n CUMBOJIbI,
dopmynbl, abbpesBmaTypy, HOMEHKNATypy, WCNOAb30BaTb W
npeobpa3oBbIiBaTb 3HaKOBO-CMMBOJIMYECKME cpencTsa
HarNAgHOCTW;

BlafeTb HaBblKaMU pacno3HaBaHUs 7 3alUUThI
NH(pOPMaLnn, NHopMaLMOHHON Be30MaCHOCTM JIMYHOCTMN.

OBnapeHue YHUBEpCaJiIbHbIMU
KOMMYHUKaTUBHbIMU O0,EeUCTBUAMMU:

1) obweHue:

OCYLLECTBNATb KOMMYHUKaLUMW BO BCEX Cepax »XWU3HW,
aKTMBHO YyYacCTBOBaTb B AWanore wUaM AUCKYCCMU MO CYLLECTBY
obcyxxaaemonm TeMbl (yMeHMe 3agaBaTb BOMPOCHI, BbiCKa3blBaTb
CYXAEHNA OTHOCUTESIbHO BbIMOJSIHEHWUS MpensiaraeMon 3adaudu,
YYUTbIBaTb WHTEPECbl K COrNacoBaHHOCTb MNO3MUMA  APYrux
Y4aCTHUKOB Auasiora uim gucKyccum);

pacno3HaBaTb  HeBepbanbHble  cpeacTBa  obuieHus,
MOHMMaTb 3HAYeHMEe COoUManbHbIX 3HAKOB, NPEANOChIIOK
BO3HUKHOBEHUA KOHMJUKTHbLIX CUTYyauun, YMEeTb CMAr4aTb
KOH(MKTbI 1 BECTU NEPEr0BOPSI;

BJlafeTb Pa3/INYHbIMU cnocobamum obLeHns 7
B3aMMOOENCTBMS, MNOHMMaTb HaMepeHus Apyrux ngen,
NPOSiIBNAATb YBa)MTefibHOe OTHOWEeHMe K cobeceiHuKy u B
KOpPeKTHoW hopMe popMynmpoBaTb CBOUN BO3PaXKEHUS;



Pa3BEPHYTO M JIOTMYHO M3NlaraTb CBOK TOYKY 3peHus C
NCMOJIb30BaHMEM A3bIKOBbIX CPEeACTB.

2) COBMeCTHas O eATesibHOCTb:

NOHMMaTb W MCMNOJb30BaTb MNpeuMyLlecTBa KOMaH4HOW W
MHOMBMAyanbHoM paboTbl nNpu  peweHnn  Bronormyeckon
npobnembl, 060CHOBbIBaTb  HEOOXOAMMOCTb  MPUMEHEHUS
rpynnoBbIX (HOPM B3aMMOAEWNCTBUA MNPU  pPeLleHnn y4ebHow
3a4au4u;

BbIOMpaTb TEMaTUKy M MEeTOAbl COBMECTHbIX OENCTBMN C
Y4ETOM 0OUWMX WMHTEPECOB W BO3MOXHOCTEM KaXkAOoro 4YiaeHa
KOJIJIEKTMBA;

NPUHMMATb Lenm COBMECTHOW LesATeNbHOCTH,
OpraHuM30BbIBaTb W  KOOPOMHWPOBATb  OENCTBUA MO  eé
LOCTVXKEHWNIO: COCTaBNATb MJiaH OEeNCTBUW, pacnpenenaTb posn
C YYETOM MHEHWA YYacTHWMKOB, 06CyXOaTb pe3ysbTaThbl
COBMeCTHOW paboTsl;

OLeHMBaTb Ka4yeCTBO CBOEro BKJafa U Ka)Aoro y4acTHUKA
KOMaHAbl B 06LLMIA pe3ynbTaT No pa3paboTaHHbIM KpUTEpUAaM;

npegnaraTb HOBble MPOEKTHI, OLEeHWBaTb Maen C no3nuumu
HOBW3HbI, OPUIrMHANIbHOCTU, NPAKTUYECKON 3HAYMMOCTH;

OCYLLEeCTBNATb MO3UTUBHOE CTpaTernyeckoe nosepeHve B
Pa3/IMyHbIX CUTYaLMUaX, NPOSBAATL TBOPYECTBO N BoobpaxeHue,
ObITb MHULNATUBHbBIM.

OBnapeHune YyHUBepCaJZibHbIMU pPeryasiTUBHbIMMU
DEeNCTBUAMM:

1) camoopraHusauma:

MCNONb30BaTb OMoNoOrmyeckne 3HaHUA 018  BbISBIEHUS
NPOo6/EM N NX PELLEHUS B XXU3HEHHbIX U YH4EOHbIX CUTYyaUUSX;

BblbMpaTb Ha OCHOBE OMOSIOrMY4ECKUX 3HAHWUW LEeneBble U
CMbIC/IOBble YCTAQHOBKW B CBOUX LENCTBUAX W MOCTYMKax Mo
OTHOLLEHMIO K »XXMBOW Npupoae, CBOEMY 3[0POBbI0 U 340POBbLIO

OKPY>KaIOLLMX;
CaMOCTOSTENIbHO OCYLLECTBASATh Mo3HaBaTE/IbHYIO
0eaTeNbHOCTb, BbISIBNIATH npobiemsl, CTaBUTb "

hopMynnpoBaTb COOCTBEHHbIE 3ada4yn B 0bpa3oBaTeNbHON
0EeATENbHOCTU U XU3HEHHbIX CUTYaLMNSX;



CaMOCTOATENIbHO COCTaBNATb MJaH pelleHnss npobnembl ¢
YY4ETOM MMEKLWMNXCSH PecypcoB, COBCTBEHHbLIX BO3MOXHOCTEN U
npeanovYTeHNn;

NaBaTb OLUEHKY HOBbIM CUTYaLNAM;

PacCIMPATb paMKu y4ebHOro npeameTa Ha OCHOBE JINYHbIX
npeanovYTeHNn;

nenaTb OCO3HaHHbLIN BbIBOP, aprymeHTMpoBaTh ero, bpaTb
OTBETCTBEHHOCTb 3@ peLleHue;

OLEHNBaTb NPUOBPETEHHbLIN OMbIT;

crnocobcTBOBaTb (POPMUPOBAHUIO U MPOSBJIEHNIO LUNPOKOW
3PYANLNKN B pa3HbiXx 061acTAX 3HAHWMW, NOCTOSHHO MOBLILWATH
CBOM 0bpa3oBaTENbHLIN U KYJIbTYPHbIA YPOBEHD.

2) CAaMOKOHTPO/J1b:

NaBaTb OLUEHKY HOBbIM CUTYyaLMUsM, BHOCUTb KOPPEKTUBLI B
0eATeNbHOCTb, OLLEHNUBATb COOTBETCTBME Pe3y/IbTaTOB LIENsM;

BNafeTb HaBblkaMW MO3HaBaTENbHON pediekcun Kak
OCO3HaHWSA  COBepLUAEMbIX  OENCTBUA U MbICAUTESbHbIX
NpoueccoB, WX pe3ynbTaTOB W OCHOBAHWW, WCMNONb30BaTb
Npuémbl pednekcum Anasa OUeHKM cuTyauuun, Bbibopa BeEpHOro
peLueHuns;

YMETb OLEHMBATb PUCKW W CBOEBPEMEHHO MPUHUMATb
PELLUEHNS MO UX CHUXXEHMUIO;

NPUHMMATb MOTMBbI WU APrymMeHTbl APYrux Mpu aHanuse
pe3yfibTaTOB AeATeNIbHOCTY;

3) npuHATHe ceba n pgpyrux:

npuHuMaTb  cebsd, noHMMas CBOM  HeOoCTaTKu W
0OCTOUHCTBA;

NPUHMMATb MOTMBbI W APrymMeHTbl APYrux Mpu aHaause
pe3yfibTaToOB AeATeNIbHOCTY;

Npu3HaBaTb CBOE NPaBO W NPaBO APYrMx Ha owmnbku;

pa3BMBaTb CNOCOBHOCTb MOHMMAaTb MUP C NO3ULMK OPYroro
4yesioBeKa.

NMPEOMETHbDIE PE3YJIbTATbI

[MpeoMeTHble pe3ysbTaTbl 0CBOeHMs nporpammbl COO no
buonornn Ha 6a30BOM YpPOBHE BKJOYAOT crieunduryeckne ans
yyebHoro npeameTta «buonorunsi» Hay4vHble 3HaHWUS, YMEHUS W



cnocobbl  OENCTBMA NO  OCBOEHWIO, WHTeprnpeTauum wu
npeobpa3oBaHNIO 3HAHUW, BUObl AESATENbHOCTW MO MOJyYEHUIO
HOBOIr0 3HaHWS N NMPUMEHEHWUIO 3HAHWN B Pa3/INYHbIX Yy4YebHbIX
CUTYaUusix, a TaKXe B peasibHbIX >XWU3HEHHbIX CUTYyaLUunsX,
CBS3aHHbIX C 6Ouonormen. B nporpamme npegMeTHble
pe3ynbTaTbl NpeAcTaBfeHbl N0 rogam obyyeHus.

MpeameTHble pe3ysbTaTbl OCBOEHMS Yy4yebHOro npeameTa
«bnonornsa» B 10 Knacce 0OJIXKHbI OTpaXkaThb:

ChOPMMPOBAHHOCTb 3HAHUW O MecTe MU ponn buonorum B
CUCTEME  HAY4YHOr0  3HAHWSA  eCTeCTBEHHbIX  HaykK, B
hopMMpoBaHNUM COBPEMEHHON eCTeCTBEHHO-Hay4YHOW KapTWHbI
MUPA W HAy4HOro MUPOBO33PEHUSA, O BKJage POCCUNCKUX W
3apy0exHbIX  Y4EHbIX-OMONOroB B pasBuTMe  Buonoruu,
(OYHKLUWOHANbHOM  FPaMOTHOCTW YesioBeKa AN pelleHuns
XKWN3HEHHbIX 3a4av;

YyMEeHMe  pacCKpbiBaTb  colepXaHue  bnonormyeckmnx
TEPMUHOB W MOHATUN: XWU3Hb, KJIeTKa, OpraHuiM, metabonunim
(obMeH BewecTB W MpeBpPalLeHne 3Heprumn), romeocTas
(camoperynsauns), ypoBHeBas OpraHmM3aunsa >MMBbIX CUCTEM,
camoBocCnpousBegeHne (penpoaykuus), HacnenCTBEHHOCTb,
N3MEHYMBOCTb, POCT U Pa3BUTUE;

yMeHue wu3naratb 6uonornyeckmne Teopunm (KNeToYHas,
XPOMOCOMHaA, MyTaLIMOHHaS, LeHTpasibHas forma
MoneKynspHon buonorun), 3akoHsel (I'. MeHgens, T. MopraHa, H.
. BaBunoBa) M y4eHMa (0 UEHTpax MHoroobpasuns u
NPONCXOXKAEHNA KYJIbTYPHbIX pacTteHnn H. W. Basunosa),
onpenenaTb rpaHuLbl X MPUMEHUMOCTU K XKNBbIM CUCTEMAM;

yMEHMe BJlafe€Tb MeTodaMW HaAy4yHOro no3HaHus B
buonornn: HabnawgeHne n onMcaHnUe XXUBbIX CUCTEM, MPOLIECCOB
N ABNEHWN, OpraHu3auna un nposegeHne OMOOrNYECKOro
3KCMNEPUMEHTA, BblABVXXEHNE rMNoTes3bl, BbISIBJIEHMNE
3aBUCUMOCTU MeXay uccnegyembiMyn Benn4nHamu, obbacHeHne
MNOJSIYYEHHbIX Pe3y/ibTaTOB, UCMOJIb30BAHHbIX Hay4YHbIX MOHATUN,
TEOPUN W 3aKOHOB, YMEHWe f[enaTb BbIBOOAbl Ha OCHOBaHWUM
NOJSIy4YEHHbIX Pe3y/IbTaTOB;

YMEHNe BblOeNATb CYLWECTBEeHHbIE MPU3HaKM BUPYCOB,
KNeTOK  MNPOKapuoT KU 3YKAapUOT, OJHOKNETOYHbIX W



MHOIOKJIETOYHbIX ~ OPraHuM3MoB, OCODEHHOCTM  MPOLECCOoB:
obMeHa BewecTB W MpeBpaLLEeHNs DSHEePrum B KIETKe,
(hOoTOCUMHTE3a, NJACTUYECKOrO0 U 3JHepreTu4eckoro obMeHa,
XeMOCUHTE3a, MUTO3a, Meno3a, onJIo40TBOPEHMNS, Pa3MHOXEHNS,
NHOMBUAOYAIbHOr0 Pa3BUTUSA OpraHn3Ma (OHToreHes);

yMeH/Ne MPUMEHSTb MOJyYEeHHble 3HaHUSA ONA 00BbACHEHUS
buonorn4yecknx npoueccoB WU  ABAEHUW, ONA  NPUHATUS
NPaKTUYEeCKNX pPeLlleHnn B MNOBCEOHEBHOW XXU3HM C Lesblo
obecneyeHns 6e30MacHOCTU CBOEro 340pPOBbA W 340POBbA
OKpyXatowmx  nawgen, cobnwogeHns  HOPM  FPaMOTHOro
NoBedeHNA B OKpyXalowen npupogHon cpene, MOHUMaHMe
HeobX0ANMMOCTM WUCMNONb30BaHUSA LAOCTUXKEHUA COBPEMEHHON
buonorum n brnoTexHonornm ans paLMOHaIbHOr o
NPUPOAOMNO0JIb30BaHUS;

YMeHMe pellaTb 3JIeMeHTapHble reHeTuyeckne 3afayvv Ha
MOHO- " anrnbpugHoe CKpeLunBaHue, cuensieHHoe
HacnefoBaHue, COCTaBNATb CXeMbl MOHOrMbpunaHoro
CKpelunmBaHnsa ONnsA npefckasaHua HacnefoBaHUA MPU3HAKOB Y
OpraHn3MoB;

YMEHMEe BbINOMHATL JlabopaTopHble W NpPaKTUYecKue
paboTbl, cobnogaTe npaBuna npu pabote ¢ y4ebHbIM K
nabopaTtopHbIM 06opynoBaHNEM;

YMEHME KPUTMYECKU OUEHMBATb W WHTEpnpeTmpoBaTb
MHoPMaLMO  OMOSIOrMY4EeCKOro CodepXaHus, BKIKOYAKOLWLYHO
NceBAOHAYy4YHble 3HAHWSA M3 Pa3IMYHbLIX UCTOYHMKOB (CpencTBa
MacCoBOW WHQOPMaALMKW, HAy4yHO-MONYNsPHbIE MaTepuasbl),
3TUYECKME aCneKTbl COBPEMEHHbLIX UCCNenoBaHUn B BMonoruu,
MeaunumHe, BUOTEXHONOMNK;

yMeHue co3faBaTb COBCTBEHHbIE MUCbMEHHbLIE U YCTHbIE
coobuweHnsa, obobuwana Ouonormyeckyrw UHGopMauuio 13
HEeCKOJIbKUX UCTOYHWKOB, FPaMOTHO MCMOJ1b30BaTb MOHATUNHBIN
annapat buonorun.

MpeoMeTHble pe3ynbTaTbl OCBOEHUSA y4ebHOro npeameTa
«bunonorna» B 11 knacce LO/KHbI OTPaXkaTb:

COOPMUPOBAHHOCTL 3HAHUN O MecTe K poan buonornn B
CUCTEME  HAYYHOr0  3HAHWS  eCTeCTBEHHbIX  HayK, B
hopMMpoBaHNUM COBPEMEHHOWN eCTeCTBEHHO-HAay4YHOW KapTWUHbI



MUPA W HAy4yHOro0 MUPOBO33PEHUSA, O BKJaAe POCCUNCKUX W
3apybexHbIX  Y4€HbIX-OMONOroB B pa3BuTMe  Buonoruu,
(OYHKUWOHANIbHOM  FPaMOTHOCTW  YesioBeKa O  peLleHuns
XXWN3HEHHbIX 3a4aV;

YMEHMe  packpbiBaTb  COAEp)XaHuMe  bnonornyeckmx
TEPMUHOB W MOHATUW: BUA, NoNynsums, reHodoHn, 3BOSOLMUS,
OBMXYLWMe cunbl (hakTopbl) 3BOMOUUK, MPUCNOCOBNEHHOCTb
opraHu3mMoB, BuAoobpas3oBaHMe, 3SKONOrMyeckne aKTopsl,
3KOCMCTEMA, MPOOYUEHTbl, KOHCYMEHTbl, PpeayLeHTbl, uenu
NUTaHUA, 3KosIornyeckas nupammnaa, bruoreoueHos, buochepa;

yMeHne u3naratb Ouonornyeckne teopun (3BONOLIMOHHAS
Teopus Y. [apBuHa, CMHTETMYECKAA TEOPMS 3BOJIIOLINN), 3aKOHbI
N 3aKOHOMepHOCTWU (3apodbiweBoro cxoactea K. M. bapa,
yepenoBaHMSA rNaBHbIX HanpaBAeHWn K nyten 3sontoumn A. H.
CeBepuoBa, y4yeHusas o Ouochepe B. W. BepHaackoro),
onpenenaTb rpaHuLbl X MPUMEHUMOCTU K XNBbIM CUCTEMAM;

yMeHne BfafeTb MeTOodaMW Hay4yHOro no3HaHua B
buonorun: HabnoaoeHne n onnucaHne XXnBbIX CUCTEM, MPOLIECCOB
N ABNIEHWA, OpraHuMsauma un nposegeHne 6GUonorn4yeckoro
3KCNEePUMEHTa, BbIZBVXXEHNE FMNoTe3bl, BbISIBJIEHUNE
3aBUCUMOCTU MeXay uccnegyembiMyn Benn4YnHamu, obbacHeHne
MNOJSIy4YEHHbIX Pe3y/ibTaTOB, UCMOJIb30BAHHbIX Hay4YHbIX MOHATUN,
TEOPUN W 3aKOHOB, YMeHWe fAenaTb BbIBOAbl Ha OCHOBaHWUM
MNONIy4YEHHbIX Pe3y/ibTaTOB;

YMEHNE BbIOENATb CYLWECTBEHHbIE TMPU3HAKU CTPOEHUS
buonornyecknx obbLEKTOB: BUAOB, MONyNsAUMNA, MPOAYLIEHTOB,
KOHCYMEHTOB, peayueHToB, OMOreoLeHO030B W 3IKOCUCTEM,
0cobeHHOCTN MpPOLECCOoB: HAaCNeACTBEHHOW W3MEHYUBOCTM,
ecTecTBeHHOro otbopa, BnaoobpasoBaHuns, NPMCNOCObBIEHHOCTH
OPraHM3mMoB, AENCTBUSA IKONOrMY4eCKNX (akTOPOB Ha OPraHn3Mmsl,
nepeHoCa BewWwecTB W MNOTOKa 3SHeprum B 3SKOCUCTEMAX,
AHTPOMNOreHHbIX U3MEHEHU B 3KOCUCTEMax CBOEN MECTHOCTH,
KpyroBopoTa BelecTB U  ONOreoxmmmyeckmx LUKIOB B
buocdepe;

YMEHMEe MPUMEHSATb MOSYYEHHbIE 3HAHUA AN 00BACHEHMUA
bnonornyecknx MNpoLeccoB W  ABAEHUW, ANA  NPUHATUS
NPaKTUYECKNX PEeLEeHNn B TMOBCEAHEBHOM XXWU3HU C LESbIo



obecnevyeHns 6He3onacHOCTU CBOEro 340POBbS W 340POBbLS
OKpyXawwWwmnx  nogen, cobaogeHns  HOPM  rPamMoTHOro
NnoBefleHNs B OKpYy>Xatollen npupoaHoON cpene, MOHUMAHUE
HeoOXO0AMMOCTU WCMO/Ib30BAHMA OOCTUXKEHUWN COBPEMEHHOW
bronormm ons paunoHasbHOro NPMPOLONoSb30BaHNS;

yMeH/Me pelaTb 3JIEMEeHTapHble buosnornyeckne 3agayw,
COCTaBNATbL CXEeMbl MNepeHoca BewecTB W 3Heprum B
3KoCucTeMax (Lenun nuTaHms);

yMeHMe BbINOAHATbL JlabopaTopHble U MNpaKTU4Yeckue
paboTbl, cobnogate npaBuna npu pabote C y4ebHbIM W”
nabopaTopHbIM 060pPYya0OBaHNEM;

YMEHMEe KPUTMYECKN OueHMBaTb W WHTepnpeTMpoBaTb
MHoPMaLMO  OMOSIOrMYEeCKOro CodepXXaHus, BKIKOYAKOLLYHO
NceBAOHAY4YHblE 3HAHUSA M3 Pa3/IMYHbLIX UCTOYHMKOB (CpeacTBa
MacCoBOM WHGOpMauUK, HayyYHO-MOMNyNspHble MaTepuansl),
paccMaTpmBaTb  rnobanbHble  3KoNOrmyeckme  npobnemsl
COBPEMEHHOCTN, (opMMpPOBaTb MO  OTHOLIEHUIO K  HUM
cobCTBEHHYIO NO3MLNIO;

yMeHne co3f4aBaTb COOCTBEHHblE MUCbMEHHbIE U YCTHbIE
coobuweHnsa, obobuwana Ouonormyeckyrw UHGopmMauuio K3
HEeCKOJIbKUX UCTOYHWKOB, FPaMOTHO MCMOJ1b30BaTb MOHATUNHBIN
annapat buonorun.



TEMATUYECKOE NJIAHUPOBAHUE

10 KJIACC
KosimyecTBO 4acoB D NEeKTPOHHbIE
Ne HanMmeHoBaHMue pa3pesioB n KoHTpons| Mpaktnue | (uudposbie)
n/n TeM nporpamMmmMbl Bcero Hble cKue obpasoBaTenbHble
paboTbl paboTbl pecypchbl
bubnmnorteka LOK
1 buonorus kak Hayka 2 0 0.5 https://m.edsoo.ru/7f41c292
bubnmnorteka LOK
2 MXunBble CUCTEMBI N UX OpraHn3aums 1 1 0 httos://m.eds0o.ru/7f41c292
3 XMNYeCKNin COCTaB N CTPOeHNE 8 0.5 1 bubnnoteka LOK
KNeTKK ' https://m.edso0.ru/7f41c292
4 MKU3HEAeATENbHOCTb KAETKM 6 0.5 0 Bubnnoteka LIOK
https://m.edsoo.ru/7f41c292
5 Pa3sMHOXeHne 1 NHANBNAYaNbHOE 5 0 1 bubnmoteka LLOK
pas3BuUTME OPraHn3MoB https://m.edso0.ru/7f41c292
6 HacnenCcTtBeHHOCTb U 8 0.5 15 bubnnoteka LOK
N3MEHYNBOCTb OPraH1U3mMoB ' ' https://m.edsoo.ru/7f41c292
7 Cenekuunsa opraHnsmos. OCHOBBI 3 0.5 0 bubnmoteka LLOK
brnoTexHonornmn ' https://m.edso0.ru/7f41c292
bubnmnorteka LOK
8 PesepeHoe BpeMs ! 0 0 https://m.edso0o.ru/7f41c292
OBLUEE KOJINYECTBO YACOB 0O 34 3 4

MPOIrPAMME



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

11 KJIACC

KonunyecTtBo 4acoB

DJIeKTPOHHbIe

Ne n/n HanMmeHoBaHue pasaenos KoHTponsb| Mpaktuuye | (undcposbie)
- M TeM NporpamMmmsbl Bcero Hble cKue obpasoBaTenbHble
paboTbl paboTbl pecypchbl
Bnbnnoteka LLOK
1 BOJNOLMOHHAS brosiorms ? 1 1 https://m.edsoo.ru/7f41cc74
7 BO3HMKHOBEHME 1 pa3BuTUHE 9 0.5 0.5 bubnnoteka LOK
XKW3HW Ha 3emne ' ' https://m.edsoo.ru/7f41cc74
3 OpraHun3Mbl 1 OKpYy>KatoLLas 5 0.5 1 bubnnoteka LOK
cpepa ' https://m.edsoo.ru/7f41cc74
4 CoobuiecTBa U 3KOSIOrNYeckmne 9 05 0 bnbnnoteka LOK
CUCTEMBI ' https://m.edsoo.ru/7f41cc74
Bnbnnoteka LLOK
> PesepsHoe Bpems 2 0.5 1 https://m.edsoo.ru/7f41cc74
OBLLUEE KOJINYECTBO YACOB MO 34 3 35

MPOIrPAMME



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




NOYPOYHOE NNAHUPOBAHME

10 KJIACC
KosanmyecTBO 4acoB D NEeKTPOHHbIe
Ne KoHTpo | Mpaktmu Aara uucposbie
. TeMma ypoka P P n3yu
n/n Bcero | nbHble | 4eckue | ... | ObpasoBaTenbHble
paboTbl| paboThbi pecypchbl
bnbnnorteka LLOK
1 buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeToAbl NO3HAHUA XXMBOW
npupodsbl. MNpakTnyeckas paboTa
bnbnnorteka LLOK
2 No 1 «/Aicnonb3oBaHmMe pa3iMyHbIX 1 0.5 https://m.edsoo /86366122
MEeTOA0B NpWN U3y4yeHnu
bronornyecknx 06beKToB»
3 brnonormnyeckmne cucTemsl, 1 bnbnnorteka LLOK
npoLeccChbl N UX U3yvyeHune https://m.edsoo0.ru/863e6564
4 XUMUYECKNI COCTAB KJIETKM. 1 bubnnorteka LLOK
Bola v MMHepasbHble Conu https://m.edsoo.ru/863e674e
5 benkn. CoctaB n CTpoeHune 1 bubnnorteka LLOK
6enkos https://m.edso0o.ru/863e6b72
®epmMeHTbl — Brnonormnyeckmne
KaTanusaTtopsbl. JlabopaTopHas
6 paboTa Ne 1 «M3y4yeHne 1 0.5 bubnnoteka LOK
KaTaJINTUYeCKON aKTUBHOCTH ' https://m.edso00.ru/863e6b72
(hepMeHTOB (Ha Npumepe
amunasbl NN KaTasnasbl)»
bnbnnoteka LLOK
! yrnesoa!. Jnma ! https://m.eds00.ru/863e6870
8 KOHTpONbHOE TeCTUPOBaHMe Nno 1 1 bubnnoteka LOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

pa3geny. HyknenHoBble KNCNOTbI.
ATO

https://m.edso0.ru/863e6d5c¢

NcTopusa n meToabl n3yveHuns

bnbnnoteka LLOK

? KJIeTKN. KnetoyHas Teopus https://m.edsoo0.ru/863e6e88
10 KneTka Kak LiesloCTHas XunBas
cmcrTema
CTpoeHune 3yKapmoTn4eckon
KNneTkun. JlTabopaTopHasa paboTta Ne
2 «3yvyeHne CTpoeHmnsa KNeTok bubnmoteka LLOK
11 PaCTEHWUN, XXUBOTHbIX, rpnboB ” 0.5 https://m.edso00.ru/863e6ff0
6akTepnin nog MMKPOCKOMNOM Ha https://m.edso0.ru/863e716¢
FOTOBbIX MMKpOMNpenapaTax n nx
onncaHme»
bubnnorteka LLOK
12 ObmeH BeLecTB WM Metabonnsm httos://m.edsoo.ru/8636766¢
bubnnorteka LLOK
13 DOTOCUHTE3. XEMOCUHTE3 https://m.edso0.ru/863e7c98
. bubnnorteka LLOK
14 SHEpreTueckini obmeH https://m.edsoo.ru/863e7aae
KOHTpOJIbHOE TecTupoBaHMe no
pasgeny "Knetka" MU3HEHHbIN
LUK KNeTKWU. [leneHne KneTku.
15 MuTo3. JlabopaTopHas paboTta Ne 0.5 0.5 5”6“,”°TeKa LIOK
https://m.edsoo.ru/863e7dc4
3 «HabnogeHne MuTto3a B
KJIETKaX KOHYMKa KOpeLlKa Jiyka
Ha rOTOBbIX MUKpOMNpenapaTax»
16 brnocuHTes benka. Peakuus bnbnnoteka LLOK
MATPUYHOIr 0 CUHTE3a https://m.edsoo0.ru/863e796e
17 TpaHcnsaunsa — buocuHTes benka bubanoreka LLIOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

HekneTo4Hble POpMbl XU3HN —

bnbnnorteka LLOK

18 BUPYCbI https://m.edsoo0.ru/863e7540
bnbnnoteka LLOK
19 g’or%":"l’/:;ﬁj;"*'ome””” https://m.eds00.ru/863e81b6
P https://m.eds00.ru/863e831e
. bubnnorteka LLOK
20 Meito3 https://m.edsoo.ru/863e7f4a
Ob6pa3oBaHue 1 pa3suTune
NOMIOBbIX KNETOK.
21 OnnopoTteopeHue. JlabopaTopHas 0.5 bubnnoteka LOK
paboTa Ne 4 «/3y4yeHne cTpoeHus ' https://m.eds00.ru/863e81b6
MOMIOBbIX KNIETOK Ha FOTOBbIX
MUKponpenapaTax»
KoHTponbHasa paboTta no pasgeny
"Pa3MHOXeHNe n
bubnnorteka LLOK
22 VIH,D,VIBVI,EI,yaJ'I”bHoe pasBuTne https://m.edso0.ru/863e8436
opraHm3moB" IHanMBMAyanbHoe
pa3BUTMNE OPraHN3MoB
[eHeTnKa — HayKa o
bnbnnoteka LLOK
23 HACNEACTBEHHOCTI 1 https://m.eds00.ru/863e86f2
N3MEHYMBOCTH
3aKOHOMEPHOCTMW Hac/ieloBaHNA
bnbnnoteka LLOK
24 npusHakos. MoHorubpuaHoe https://m.edsoo.ru/863e8878
CKpelinBaHme
35 | Sokon wesnanomare e Bu6motexa LIOK
https://m.edsoo.ru/863e89a4
Hac/sefoBaHWNS NPU3HAKOB
CuenneHHoe HacnegoBaHue
26 npu3Hakos. JlabopaTopHas 0.5 Bubnnoreka LIOK

pabota Ne 5 «/3yyeHne

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

pe3yNibTaTOB MOHOMMOPMAHOIO 1
ANrMOPUAHOro CKpPEeLLUBaHUS y
Ap030dnSibl HA FOTOBBIX
MUKpOnpenapaTax»

eHeTnKa nona. HachepnoBaHue

bnbnnorteka LLOK

21 NPU3HaKOB, CLENJIEHHbIX C NOJIOM https://m.edso00.ru/863e8c60
N3MeH4YnBOCTb.
HeHacnencTBeHHas
N3MEeHYNBOCTb. JlabopaTopHas
28 paboTa Ne 6. N3yyeHne 0.5 bubnnoteka LOK
MOANUKALNOHHOM ' https://m.edsoo.ru/863e8efe
N3MEHYMBOCTHU, MOCTPOEHNE
BapvaLWOHHOro psga u
BapUaLMOHHOW KPUBOMN»
HacnencrBeHHas U3MEHYNBOCTb.
29 NabopaTopHas pabota Ne 7. 05 bubnnoteka LOK
«AHann3 MyTauum y opo3ogusibl ' https://m.edsoo.ru/863e8efe
Ha roTOBbIX MUKpONpenapaTax»
bubnnorteka LLOK
30 FeHeTHKa YenoBeka https://m.eds00.ru/863e8d78
Pe3epBHbIN YPOK. KOHTPOJIbHOE
31 TecTmpoBaHune ObobuieHne no 0.5
Teme «HacnegCTBEHHOCTb U '
N3MEHYMBOCTb OPraHnU3MOB»
bnbnnoteka LLOK
32 Cenekums Kak Hayka n npouecc https://m.eds00.ru/863e9214
33 MeToabl U OOCTUXEHNA CENEKLUN bnbnnorteka LLOK
PacTEHNN 1 XMUBOTHbIX https://m.edso0.ru/863e9214
34 bruoTexHonorma Kak oTpacib bubnnoteka LOK

Nnpon3BoACTBa

https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

OBLLUEE KOJINYECTBO HYACOB 10
MPOIrPAMME

34




11 KJIACC

KosnuyecTBO 4YacoB fata NeKTPOHHbIe
Ne Tema ypoka Koutpo| MpakTtn 3y uucposbie
n/n Bcero | nbHble | 4Yeckue | .+ | OOpasoBaTenbHble
paboTbl| paboThbi pecypchbl
1 SBOIIOLINA N METObI €€ 1 bubnnoteka LLOK
N3yvyeHuns https://m.edsoo.ru/863ea20e
7 WcTopus pa3sutus 1 Bubnuoteka LIOK
npencTasaeHnin 06 3BoaOLNM https://m.eds00.ru/863e9570
Bubnuoteka LIOK
1
3 Mukpossonioums https://m.edsoo0.ru/863e9cle
Monynauma Kak aneMeHTapHas
efVHMLa BUAA 1 3BOJIIOLMN,
Bubnnoteka LOK
4 NabopatopHas pabota Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHeHVe BUOO0B Mo
MOP0JIOrM4EeCKOMY KPUTEPUIO»
5 OBMXyLmne cnnbl (31eMeHTapHble 1 Bubnnoteka LOK
(hakTOpbI) 3BOOLMNM https://m.edsoo.ru/863e9da4
6 EcTecTBeHHbIN 0TOOP 1 ero 1 Bubnnoteka LOK
OpMbil ps://m.edso0.ru e%e
dop https://m.ed /863e9ed0
KOHTpOJIbHOE TecTupoBaHue no
pa3geny " 3BOJIOLIMOHHASA
buonorns" PesynbTaThl
3BOJIOLMM: NPUCNOCOBNEHHOCTb
7 OpraHu3MOoB 1 BUL00Bpa3oBaHue. 1 0.5 0.5 bubnmoreka LIOK
https://m.edso0.ru/863e9fde
NabopaTopHas paboTta Ne 2
«OnuncaHne NpmcnocobaeHHoCTH
OpraHun3ma 1 eé OTHOCUTEJNIbHOr o
XapakTepa»



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

HanpaBneHus n nytu

Bubnuoteka LLOK

«BO3HMKHOBEHME 1 pa3BuTHE
XXM3HU Ha 3emne»

8 MaKpPO3BOJIIOLNN https://m.edsoo.ru/863e9cle
9 HeobpaTnmoCTb 3BOAOLNN
10 cTopunsa Xn3HM Ha 3emne un
MeTOobl eé n3y4yeHums
11 MnoTe3bl MPONCXOXAEHNS Bubnuoteka LLOK
XXW3HW Ha 3emJie https://m.edsoo0.ru/863ea5a6
12 Pa3BuTune XX1U3HM Ha 3emse no Bubnuoteka LLOK
3paM 1 nepunoaam https://m.edsoo.ru/863eabbe
OCHOBHbIe 3Tanbl 3BOJIOLUN
PacTUTENIbHOr0 U XXNBOTHOIO
13 Mupa. MpakTnyeckas pabota Ne 1 05 0.5 Bubnnoteka LOK
«M3y4yeHne nckonaemsbix ' ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PaCTEHUN N XUBOTHbIX
B KOJITEKLINSAX»
14 CoBpeMeHHas cncTema 0.5 BubanoTeka LIOK
OopraHmM4yeckoro Mmpa ' https://m.edsoo.ru/863ea48e
15 IBOJIIOLINA YeNl0BEKa Bubnnoteka LIOK
(aHTponoreHes) https://m.edsoo.ru/863eac2c
16 ABuXyLme cunbl (hakTopsbl) Bubnnoteka LOK
aHTpornoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHble CTaAuu 3BOOLUN
4yesioBeKa
18 Yenoseveckune pacol 1 Bubnnoteka LOK
npupoaHble afjanTaynn YenoBeKka https://m.edso0.ru/863eaea?2
Pe3epBHbI YpoK. KOHTpOsIbHas
19 pabota O6obuieHne no Teme 05



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKO0rMs Kak Hayka

21

Cpeabl 0buTaHma un
3KON0rnyeckme hakTopsbl

Bubnuoteka LIOK
https://m.edsoo.ru/863eafec

22

AburoTnyeckne akTopbl.
NabopaTopHas paboTta Ne 3.
«Mopdonormnyeckmne ocobeHHOCTH
pacTeHUn U3 pa3HbIX MecT
obuTaHma». JlabopaTopHas
paboTta Ne 4. «BnnsiHne cBeTa Ha
POCT 1 pa3BUTUE YEPEHKOB
Koneyca»

Bubnuoteka LLIOK
https://m.edsoo.ru/863eb10e

23

brnoTnyeckune pakTopsl

Bubnuoteka LLOK
https://m.edso0.ru/863eb348

24

IKOJI0rMyYecKmne XxapakTepucTuKin
nonynsunn. NMpakTnyeckas
paboTa Ne 2 «[MoACYET NAOTHOCTM
NONYyALUUIA pa3HbIX BUOOB
pacTeHnn»

0.5

25

CoobuiecTBa OpraHnM3mMoB —
bnoueHo3

Bubnnoteka LLOK
https://m.edsoo.ru/863eb46a

26

KOHTpPOSIbHOE TEeCTUPOBaHME.
JKoJIornyeckme CUCTeMsl
(3kocucTemsbl)

0.5

Bubnuoteka LLIOK
https://m.edso0.ru/863eb46a

27

OCHOBHble NoKa3aTenu
3KOCUCTEMBI. IKOSIOrNYecKkune
nupamuibl. CBOMCTBA 3KOCUCTEM.
Cykueccus

Bubnuoteka LLIOK
https://m.edso0.ru/863eb5fa

28

MpupoaHbIe 3KOCUCTEMBI

29

AHTpOMOreHHble 3KOCUCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

Buocdepa — rnobanbHas

Bubnuoteka LLOK

30 3KOCMCTEMa 3eMM 1 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTK CyLLLeCTBOBaHUSA 1 Bubnnoteka LOK
bruocgepsbl https://m.edsoo.ru/863ebd16
32 YenoBeyecTBO B brnocdepe 3emnn 1
33 CocyLiecTsoBaHWe Npupoabl U 1 Bubnnoteka LOK
yesioBeyecTBa https://m.edsoo.ru/863ebale
Pe3epBHbIN YPOK. KOHTPOJIbHOE
TecTmpoBaHune ObobuieHne TeMmsl
34 1 0.5
«CoobLuecTBa 1 3KoJIOrn4yeckue
cuctemMbi»
OBLLEE KOJINYECTBO HYACOB MO 34 3

MPOIrPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYHEBHO-METOAMNYECKOE OBECINEYEHUE
OBPA3OBATEJIbBHOI'O NMPOLLECCA
OBA3ATEJIbHbBIE YHYHEBHbLIE MATEPUAJIbLI ONA
YYEHUNKA

* buonorus, 10 knacc/ benses [.K., Obimwny .M., Ky3HeLo0Ba
JI.H. v ppyrue; noa penakunen bensesa 4.K., Abimwnua .M.,
AKuMnoHepHoe obuecTBo «M3paTenbcTBO «lpocBeLLeHne»

* buonoru4, 11 knacc/ benses [.K., bopoaunH lN.M., ObiMmwinyy

.M. n gpyrue; nog pegakunen bensesa [O.K., Obimwunua IN.M.,

AkuMoHepHoe obwecTBo «M3naTenbcTBO «lpocBeLLeHmne»

METOONYECKUE MATEPUAJIbI ONA YHUTENA
Buonorus. MNoypo4Hble pa3paboTkn. 10-11 knaccbl. ba3oBbIn

YPOBEHb.

UNDPPOBbIE OBPA3OBATEJIbHbBIE PECYPCbI U
PECYPCbl CETU UHTEPHET

resh.edu.ru






