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NMOACHUTEJ/IbHAA 3AINMUCKA

[Mpy pa3paboTKe nporpamMmbl MO GMOSIOrMKU TEOPETHUYHECKYIO
OCHOBY ANd onpegeneHva noaxoaoB K  (HOpMUPOBaAHMIO
cogep:KaHMa y4yebHoro npegmerta «buonorua» cocTtaBuAM:
KOHLUeNnTya/lbHble NOJIOXKEHUSA droc COO o]
B3aMMOOOBYCJ/IOB/IEHHOCTU LEJIEN, COAEpraHUA, pe3y/bTaToB
06y4YeHMs U TpeBGOBaHMM K YPOBHIO MOArOTOBKU BbIMYCKHUKOB,
NOJIOXKEHMA 06 OOLMX Lenax U NpPUMHUMNAX, XapakTepusyrLmx
COBPEMEHHOE  COCTOAHME  CUCTEMblI CcpegHero  oobuiero
o6pa3oBaHuA B Poccumckomn Peaepaumu, a TaKKe NoNoOXKEHUSA O
cneumdurke 6UoONOTUM, €€ 3HAYEHMM B MO3HAHUM KMBOM
npupoabl U obecrnevYeHMu CyllecTBOBaHMA 4YesloBEYeCKOoro
o6wecTtBa. CornacHO Ha3BaHHbIM MOJIOXKEHUAM, ONpeAesieHbl
OCHOBHble PYHKLUM NPOrpaMmbl N0 BUOSIOFMK U €€ CTPYKTYpa.

[porpamMma no 6Monornn Aa€T npeacraBseHMe O Lensax, od
oblen cTpaTermm O06y4eHusd, BOCMMUTAHMA U pa3BUTUA
obyyvarowmxca cpeacTtsaMm yvyebHoro npegmeta «buonorus»,
onpegendeT ob6A3aTe/sibHOE nNpegMeTHOe coaeprkaHue, ero
CTPYKTYpPY, pacnpeiesieHMe Mo pasjesiaMm U TeMaMm,
PEKOMEHAYEMYIO MOC/eA0BaTe/IbHOCTb M3YyYeHUA Y4ebHOro
maTepuana C YY4ETOM MeEXMNpeAMETHbIX U BHYTPUNpeAMETHbIX
CBA3EM, JIOrMKM o06pasoBaTesibHOro npouecca, BO3PaCTHbIX
0COGEHHOCTEN 0BYy4aloLMXCA.

B nporpamme no OGMONOrMM  TaKXKe  YyYMTbIBAKOTCA
Tpe60oBaHUA K N1AHMPYEMbIM JIMYHOCTHLIM, MEeTanpeaMeTHbIM U
npeaMeTHbIM  pe3y/ibTatTaM  obyyeHusa B (HOPMUPOBAHUM
OCHOBHbIX BMAOB y4e6HO-No3HaBaTe/IbHOM
NeATENbHOCTM/ Yy4EBHbIX AEUCTBUIM 0BYYAIOLLMXCA MO OCBOEHMUIO
coaep:KaHMA 6MONOrM4eCcKoro obpasoBaHms.

B nporpamme no 6uonorum (10-11 Knaccbl, 6a30BbIM
YPOBEHb) peasiM30BaH NPUHUMUMN NPEEMCTBEHHOCTU B U3YYEHUU
6uonormmM, 6narojapa 4YemMy B HeM MpocMaTpuBaeTcsA
HanpaB/IEHHOCTb Ha pa3BUTME  3HAHWUM, CBA3AHHbIX C
dopMHUpPOBaHMEM  €CTECTBEHHO-HAY4YHOr0O  MMPOBO33pPEHMA,
LLEHHOCTHbIX opUeHTaLuM JIMYHOCTM, 3KO0JIOrMYECKOro
MbILWIEHUA, MpPeACTABNIEHUM O 340POBOM 06pa3e KM3HU U



6epeKHbIM OTHOLIEHMEM K OKpY:Kalolien NpupoaHoOM cpeje.
[Mo3TOMy Hapsay C U3yYEeHUEM 06LLEBNONONMYECKUX TEOPUH, A
TaKKe 3HAHWUM O CTPOEHMMU KMBbIX CUCTEM Pa3HOro paHra u
CYLUHOCTU OCHOBHbIX MPOTEKAWMX B HMX MpPOLECCOB B
nporpamme no 6MosIorMm yaeneHo BHMMAHME MCMOJIb30BaHUIO
MOJIyYEHHbIX 3HAaHMM B MOBCEAHEBHOM M3HM ANA pelueHUs
NPUKAAAHbIX  33Zad4, B TOM  uucne:  npoUNakTUKM
HacneACTBEHHbIX 3a60/1€BaHUM 4ye/sloBekKa, MeMKO-
reHeTUYECKOro KOHCY/IbTUPOBaHMA, 060CHOBaHMUA 3KOJIOMMYECKH
LleniecoobpasHoOro NoBeAEHUA B OKPYrKatoLLLeM NpMpoaHoOM cpeae,
aHa/M3a BAMAHMSA XO3SIMCTBEHHOM AEATENIbHOCTM YEesIoBEKA Ha
COCTOAAHME NPUPOAHBIX U UCKYCCTBEHHbIX SKOCUCTEM. YCUIEHUE
BHMMAHMUA K NPMKIAZHOM HanpaBAE€HHOCTU y4ebHoro npeameTa
«buonorusa» NpPoAMKTOBAHO HEOOGXOAMMOCTbID ObecneyeHus
YCJIOBMWU ANA pPELIEHMA OHOM M3 aKTyasIbHbIX 33a4 LLUKOJIbHOIO
6uonorM4yeckoro  obpasoBaHMA, KOTopasa  npegnonaraet
dopmmpoBaHME Yy 06yHaOLWMXCA CNOCOBHOCTU aZanTUpPOBaTbCA
K M3MEHEeHUAM AMHAMMYHO Ppa3BMBAKOLLErocA COBPEMEHHOro
MUpa.

buonorna Ha ypoBHe cpegHero obuiero o6pa3oBaHMUSA
3aHMMaeT BaxXHoe MecTo. OHa obecneynBaeT (pOpMUpPOBaHHE Y
0o6yYaloLWMXC MNpeacTaBNEHMA O Hay4YHOM KapTUHE MMpa,
paclumMpsieT M 0606LaeT 3HaHWA O XMBOM npupoae, eé
OT/IMYMTENIbHbIX MNPM3HAKax - YPOBHEBOM OpraHu3aumm M
3BOJIIOUMM, CO3LAET YC/IOBMS ANA: MO3HAHMA 3aKOHOB XXWBOW
npupoAabl, dopmupoBaHmsa (YHKLMOHA/IBHOM TPAMOTHOCTM,
HaBblKOB  340pOBOro M  6e30macHOro obpasa  KMU3HM,
3K0JI0MMYECKOr O MbILLIEHUA, LEHHOCTHOIRO OTHOLLEHMA K KMBOM
NpUPOAE U1 YEJIOBEKY.

bosiblwoe 3Ha4YeHue BMOIOrMA UMEeeT TaKXKe ANA pelleHuA
BOCNMUTATE/IbHbIX M Ppa3BMBaKOWMX 33aJay CcpegHero obuiero
ob6pa3oBaHMA,  couManMsaumm  obyyvawlmxca.  M3ydeHue
6uonorMm  obecneumBaetr ycsioBMA ANnA  (POPMMPOBAHMA
MHTENNIEKTYa/IbHbIX, KOMMYHUKALUMOHHbIX U MH(OPMALMOHHbIX
HaBbIKOB, 3CTETUMYECKOM KY/NbTypbl, CNOCOBCTBYET MHTErpaumm
BGUOSIOrMYECKMX 3HAHUM C NPeACTaB/IEHUSAMU U3 APYTrMX Y4EBHbIX
NpeaMEeToB, B YaCTHOCTMU, (PU3UKU, XUMMMU U reorpadmu.



Ha3BaHHbIe NONOXKEHUA O NpeiHa3HAYEHUM Yy4ebHOoro npeameTa
«Bbuonorna» coctaBU/IM OCHOBY ANsl onpeAesieHUsa NoaxoA0B K
oT60pYy U CTPYKTYPUPOBAHMUIO ero cofieprKaHus,
npeZCcTaB/IEHHOrO B NpOrpaMMe no 6Mosorun.

OT60p coaepkaHMa y4debHoro npegmeta «buonorma» Ha
6a30BOM YPOBHE OCYLLECTBJIEH C MO3ULMIM KYIbTYPOCOO6pPa3HOIro
noaxoza, B COOTBETCTBUM C KOTOPbIM OBYy4aroLMecsa AOJIKHbI
OCBOMTb 3HAHUA M YMEHMA, 3HauYMMble A1 (HOPMMPOBAHMA
o6LLIEN Ky/IbTypbl, oOnpeAenslmue aJleKBaTHOe roBeJAeHUe
YyesloBEKa B OKPYrKaloLLEeM NPUPOAHOMN cpelie, BOCTpe6GOBaHHbIE B
MOBCEAHEBHOM }KM3HU M MpPaKTUYECKoM aesatenbHocTU. Ocoboe
MEecTo B 3TOM CUCTEME 3HAHMM 3aHMMAIOT  DJIEMEHTHI
COZlEep)KaHUA, KOTopble CayXKaT OCHOBOM A/ (hOPMMPOBAHMA
npeAcTaB/IEHMM O COBPEMEHHOM €CTECTBEHHO-HAY4YHOM KapTuHeE
MMPA M LEHHOCTHbIX OPUEHTALUMAX JIMYHOCTU, CMOCOBCTBYIOLLMX
ryMaHu3aLUum 6M0oJ1IorMyeckoro o6pasoBaHums.

CTpYKTYpUpOBaHUE COAEp)KaHMA Yy4ebHOro marepuana B
nporpaMmme No  6GMOJIOTMM  OCYLLECTBJIEHO C  YYETOM
NPUOPUTETHOTO  3HAYEHMSA  3HAHMM 06  OT/IMYUTEJIbHBIX
0COBGEHHOCTAX XMBOM NPUPOAbI, O €€ YPOBHEBOM OpraHu3aLmm 1
3BOJIOUMM. B COOTBETCTBMM C 3TMM B CTPYKTYpE Y4Ye6HOro
npegmeTta «Bbuonormusa» BblA€/IEHbI cneaywouwme
cojep)KatesibHble NMHUM: «buonorma Kak Hayka. MeTozbl
Hay4HOro mnosHaHMA», «KneTka Kak 6uonorndyeckas cuctema»,
«OpraHmM3mM Kak 6Muosiormyeckas cuctema», «Cuctema U
MHOroo6pasue OpraHUYeckoro Mupa», <«DBOJIOLUMSA KUBOM
NpUPOAbI>, «IKOCUCTEMbI M MPUCYLLME MM 3aKOHOMEPHOCTHU>.

LUenb wu3yvyeHnsa yyebHoro npeamerta «buonorma» Ha
6a30BOM YPOBHE - OBJ/IAIEHME O0OY4YaKLIMMMUCA 3HAHUAMU O
CTPYKTYPHO-(PYHKLMOHA/IbHOM  OpraHu3aumM KMBbIX CUCTEM
pasHOro paHra M npuvobpeTeHMe YMEHMM MCMOoJib30BaTb 3TU
3HAHWA A1 TPAMOTHbIX AEUCTBMM B OTHOLIEHMM OO6BEKTOB
YXMBOW NPUPOJbl U PELLEHMS PA3JIMYHbIX }KU3HEHHbIX MPOGIEM.

JlocTuKeHne uenm  UsydeHua y4yebHoro npeameTa
«buonorna» Ha 6a30BOM YPOBHE 06eCNevYUMBaETCs peLlEHUEM
cneayloLlmMx 3aaay:



OCBOEHME 06y4aroLMMUCA CUCTEMBI 3HaHMMH 0
BUONOMMYECKMNX TEOPHUSAX, YYEHMUAX, 3aKOHAX, 3aKOHOMEPHOCTAX,
rMnoTesax, NpaBu/ax, CAyrKalmMx OCHOBOM A5 (hopMUpoBaHMA
NpeACTaBNEHMM O €eCTeCTBEHHO-Hay4YHOM KapTWMHE MMpa, O
MeToAax Hay4yHOro rMo3HaHus, CTPOEHWM, MHOroobpasmvu U
OCOBEHHOCTAX »KMBbIX CMCTEM Pa3HOro YPOBHS OpraHu3saumu,
BblAAIOLWMXCA OTKPbITUAX M COBPEMEHHbIX MCCAeAO0BaHUAX B
ouonoruu;

dopmMmupoBaHMEe Yy  0Oy4YalOLWMXCA  MNO3HaBaTE/IbHbIX,
MHTENNIEKTYa/IbHbIX M TBOPYECKUX CMOCOGHOCTEM B Mpouecce
aHa/iM3a JaHHbIX O NyTAX pasBUTMA B OMOJIONMM  HAy4HbIX
B3rNS40B, MAEM U NOAXOAOB K M3YYEHMUIO KMBbIX CUCTEM
pa3HOro ypoBHA OpraHM3aumu;

CTaHOBJIEHME Yy  oObGyyvalwmxcs  06Wen  KyJbTypbl,
YHKUMOHANBHOM FPAMOTHOCTHM, Pa3BUTUE YMEHUIM OO BSACHATD U
OLEHMBATb SIBJIEHMS OKPYXKalLWEro MMpa XWBOWM MpMpPOAbl Ha
OCHOBAHMM 3HAHMW M OMbITa, MOJIYYEHHbIX MPU U3YYEHMMU
ouonormu;

dopmHrpoBaHME Yy 06YYAOLMXCS YMEHUM UNNIIOCTPUPOBATb
3HAYEeHUEe  BMOJIOTMYECKMX  3HAHMM B MPaKTUYECKOM
AEATENbHOCTM YEeNOBEKa, Pa3BUTUM COBPEMEHHbBIX MeAULMHCKUX
TEXHOJIOrMM M arpoBbUOTEXHOJIO MM,

BOCMUTaHUE YOEXKAEHHOCTM B BO3MOXKHOCTM MNO3HAHMA
YE/IOBEKOM KMBOWM MpUPOAbl, HEOBXOAMMOCTM GEeperKHOro
OTHOLLUEHMSI K HEeW, COBAAEHMA STUYECKMX HOpPM NpuU
npoBeAeHUN 6UMONOrMYECKUX UCCNEI0BAHUM;

OCO3HaHME UEHHOCTU  OUMONOTMYECKUX  3HAHMM  ANs
MOBbILIEHMA  YPOBHA  3KOJIOTMYECKOM  Ky/AbTypbl,  AAs
dopMHpOBaHUA Hay4YHOrO MUPOBO33PEHMS;

NPUMEHEHUE MPUOBPETEHHBLIX 3HAHMM M YMEHMM B
NOBCEAHEBHOM M3HM [AJI9 OLUEHKM NOoCNe[CTBMM CBOEM
AEATENIbHOCTM MO  OTHOLIEHMIO K  OKpy)Kawlen cpeje,
CO6CTBEHHOMY 3/[10pOBbl0, OOOCHOBAHME U COGAOAEHME MEP
NPOdUIAKTUKU 3a601EBAHMM.

B cucteme cpegHero ob6uiero obpasoBaHuAa «buosormas,
M3lyyaemas Ha 06a30BOM YpPOBHe, ABAAETCA 06s3aTe/IbHbIM



y4yebHbIM MpeAMETOM, BXOAAWMM B COCTaB NpeaMeTHOM
obnactu «EctecTBeHHO-Hay4Hble NpegMeTbl».

Ana usydyeHus OMONOrMM Ha 6Ga30BOM YPOBHE CpeaHero
obuero obpasoBaHua otBoanTCA 68 yacos: B 10 Knacce - 34
yaca (1 vac B Hegenw), B 11 Knacce - 34 4yaca (1 4yac B Hegenw).



COA4EPXAHUNE OBYHEHUA
10 KJ1ACC

Tema 1. b1osiorna Kak Hayka.

Buonormna kak Hayka. CBA3b 6GMONIOTMKM C OOLLECTBEHHbIMM,
TEXHUYECKMMMU 7 APYTMMHK €CTeCTBEHHbIMMU HayKaMMu,
pnnococpmen, 3TMKOM, 3CTETUKOM M npaBom. Ponb 6uonormm B
(popMMpPOBaHMN COBPEMEHHOM Hay4YHOM KapTMHbl Mupa. Cuctema
GMOIOrMYECKMX HayK.

MeToabl MNO3HaHMS  XMBOM npupoabl  (HabnwoaeHue,
DKCMNEepMMEHT, OnucaHue, WU3MepeHune,  Kaaccudpukaums,
MoZesIMpoBaHue, CTaTMCTUYEeCKana obpaboTKa AaHHbIX).

AdeMoHcTpauun:

Moptpetbl: Y. AdapeuH, . MeHgenb, H. K. Konbuos, /.
YoTcoH 1 ®@. KpuK.

Tabauubl U cxeMbl: «MeToabl NO3HAHUA KMBOM NPUPOAbI>.

JlabopaTopHble 1 NpakKTU4YeCcKune paboTbl:

MpakTnyeckaa paboTta Ne 1. «Mcnonb3oBaHME pasIUYHbBIX
MeTOo0B NpH U3yYEHUU BUONOrMYECKUX OO HEKTOB>.

Tema 2. }KuBble cMCTeMbl M1 UX OpraHusaymus.

’KuBble cucTeMbl (BUMOCUCTEMBI) KaK npeaMeT M3yyeHus
6uonormm. OTAMYME KMBbIX CUCTEM OT HEOpPraHUYEeCKOM
npupoabl.

CeBomctBa 6MOCMCTEM M MX  pasHoobpasme. YpPOBHM
opraHmsaymm ouocUcTEM: MOJIEKYNISIPHBIN, KNETOYHbIN,
TKaHEBbIM, OpraHU3MeHHbIM, nonynsUUOHHO-BM0BOM,
3KOCUCTEMHbIN (6MOreoLeHOTUYECKMI), BMOChEPHbIN.

AdeMoHcTpauum:

Tabanubl U cxembl: «OCHOBHblE NPU3HAKU KU3HU>, «YPOBHMU
opraHmsaumm }KMBOM NPUPOAbI>.

O6opypoBaHue: Moaenb monekynol JHK.

Tema 3. XMMMYECKMH COCTAB U CTPOEHUE KNEeTKMU.

XUMMYECKMM COCTaB KNETKU. XMMMYECKME 3D/IEMEHTDI:
MaKpO3/1IeMEHTbI, MMKpPO3/ZeMeHTbl. Boaa W MMHepasibHble
BellecTsa.

OYyHKUMM  BOAbl M  MMHEpaJibHbIX BeWeCcTB B KJeTKe.
MoapepaHMe OCMOTMYECKOro 6anaHca.



benkn. CoctaB M cTpoeHWe 6eNKoB. AMMHOKMUCNOTHI -
MOHOMepbl 6e/IKoB. He3aMeHWMble 1 3aMeHMMblE aMMHOKMUCIOTDI.
AMMHOKMCNOTHbIM  CcOCTaB. YPOBHU CTPYKTYpbl 6€/1KOBOM
MOJIeKY/Ibl (NepBUYHAA, BTOPUYHAA, TPETUYHAA U YeTBEpPTUYHAA
CTPYKTypa). XMMMYECKME CBOMCTBA 6enkoB. buonornyeckue
dYHKUUM BEeNKoB.

depMeHTbl - 6uoNIorMyecKkne Katanusatopbl. CTpoeHue
depMeHTa: aKTUBHbIM LIEHTP, CybcTpaTHaA cneurudUuyYHOCTb.
KodepMeHThbl. BTaMUHbI. OTAnumsa depmeHTOoB  OT
HeopraHMYeCKMX KaTaam3aTopos.

Yrnesoabl: MOHOCaxapuabl (rmoKo3a, prnbo3a 7z
fle30Kcuprbosa),  Aucaxapuipbl (caxaposa,  fnakTtosa) M
nosmMcaxapumapl (Kpaxman, FIMKOTr€eH, Lennno3a).

buonornyeckue GyHKUMM yrneBoL0B.

Junuapl:  Tpuravuepuabl,  dochoamnuabl,  CTepouabl.
MMapodnnbHO-r’MapodobHbIe CBOMCTBA. buonornyeckue
dyHKumM amnmnpos. CpaBHeHWe yrneBogoB, 6elKOB M /IMNUA0B
KaK MCTOYHMKOB DHEPIrmu.

HykneuHosble kucnotbl: AHK wn PHK. Hykneotugbl -
MOHOMEPbI HYKJIEUHOBbIX KUCIOT. CTpoeHne u dpyHkumn AHK.
CtpoeHue u dyHkumm PHK. Bugbl PHK. AT®: cTtpoeHue wu
dYHKUMN.

LiuTonormna - Hayka o Knetke. KnetoyHasa teopuma - npumep
B3aMMOAENCTBMS naen 1 akToB B HAyYHOM MO3HaHMKU. MeToabl
U3YYEHUA KIIETKMU.

KneTka Kak uenocTtHas xuBaa cuctema. Oblme npusHaku
KNeTOK: 3aMKHyTasa HapyXHaa mMemMbpaHa, monekynbl AHK Kak
reHeTUYEeCKUM annapart, CMCTEMa CUHTE3a 6eJiKa.

TuUnbl KNETOK: 3yKapuoTHM4YeCcKas M MpOoKapUoTMYEeCKas.
OCO6EHHOCTM CTPOEHMS MPOKAPUOTUYECKOM KNETKU. KneToyHas
cTeHKa 6aktepun. CTpoeHMEe SYKApUOTUYECKOM  KNETKM.
OCHOBHble OT/IMYMA  PacCTUTENbHOM, KMBOTHOM M TPUGHOM
KNETKM.

[MoBEPXHOCTHbIE CTPYKTYpPbl KJAETOK - KJIeTOYHaA CTEHKa,
FMKOKANMKC, MX yHKUmM. [nasmaTtMyeckas MemMbpaHa, eé
cBoMCcTBAa M  dyHKUMM. LuTtonnasma wm €€ opraHouAbl.
OaHoMeM6paHHble opraHomabl Knetku: IMNC, annapat MNonbaxKu,



IM30COMbI. [loNyaBTOHOMHbIE OpraHoMAbl KNAETKM: MMUTOXOHAPUM,
nnactuabl. MNpoucxoxaeHne MMTOXOHAPUM M naacTui. Buabl
nnactug. HemembOpaHHble opraHoumabl KJETKM: pUBOCOMbI,
KJE€TOYHbIA LEHTP, LEHTPUOSIU, PECHUYKM, KIYTUKU. DYHKLUUM
opraHomzaoB KAeTKU. BkaoueHus.

AQpo - perynaTopHbiM UEHTp KneTku. CTpoeHue sapa:
agepHaa o060/10MKa, Kapuonaa3ma, XPOMAaTWMH, AAPbILWKO.
XPOMOCOMbI.

TpaHCnopT BELWECTB B KNAETKE.

AdeMoHcTpaumm:

MopTpeTbl: A. JleBeHryk, P. I'yk, T. WBaHH, M. LLUnenaeH, P.
Bupxos, Ax. YotcoH, ®. Kpuk, M. YUnKnHc, P. OpaHkaunH, K. M.
bap.

Anarpammbl: «PacnpeaeneHne XMMMUYECKMX 3S/IEMEHTOB B
HEeXUBOW npupoae», «PacnpeaeneHne XMMMUYECKMX D/IEMEHTOB B
XUBOM Npupoae».

Tabnamubl 1 cxembl: «[leppogmnyeckas Tabamua XMMMYECKMX
3/leMeHToB», «CTpoeHMe MONeKy/bl BoAbl», «bMoCUMHTE3 Genka»,
«CTpoeHne MoneKkynbl ©6Genka», «CTpoeHue depMeHTa»,
«HyknenHosble Kucnotbl. AHK», «CtpoeHne monekysibl ATO»,
«CTpOeHUEe 3YKapMOTMYECKOM KNETKU», «CTPOEHUE KUBOTHOM
KNeTkn», «CTpoeHue pacTUTENIbHOM KNeTkun», «CTpoeHue
NPOKApPUOTHMYECKOM KNEeTKU», «CTpoeHue Aagpa KNeTKu»,
«Yrnesogabl», «J/iunuapl».

O6opyaoBaHMe: CBETOBOM MMKPOCKOMN, 060pyZloBaHUE ANs
npoBeAeHUA  HabNAEHMM, U3MEPEHUM, IKCNEPUMEHTOB,
MMKponpenapaTtbl paCTUTE/NIbHbIX, XXMBOTHbIX M GaKTepHasibHbIX
KNeTOoK.

JlabopaTopHble U NpakTU4YecKue paboTbl:

JlabopaTopHas pa6ota Ne 1. «M3yyeHue KaTa/IMTUYECKOMU
aKTUBHOCTM (PEPMEHTOB (Ha NpUMepe ammaasbl UM KaTtanasbl)».

JlabopaTtopHaa pa6oTta Ne 2. «M3y4yeHne CTpOEeHUA KNETOK
pacTeHMM, KMBOTHbIX M OGAKTEPUM NOJ MMKPOCKONMOM Ha
rOTOBbIX MMKpONpenapaTtax U UX onucaHue».

Tema 4. ’KusHepeAaTe/IbHOCTb KJ/I€TKM.

ObmMeH BellecTB, WM  MeTabom3aM.  AccMmmnaums
(NhacTUYeCKMM O06MEH) M  AUCCUMMAAUMA  (SHEPreTUYeCKum



0OMEeH) - ABe CTOpPOHbl €AMHOro npouecca metabonmsma. Ponb
3aKOHOB COXPaHEHMA BeWwecTB M JSHEprMM B  MOHWMMAHUMU
MeTabosm3ma.

Tunbl o6MeHa BewecTB: aBTOTPOMDHbIM U reTepoTPOdHbIN.
Posb (pepMeHTOB B 06MEHE BELLECTB M NPEBPALLEHNU SHEPIUU B
KneTke.

®otocuHTe3. CBeToBaA M TeMHoBaA @a3bl (POTOCHHTE3A.
Peakumn  dotocuHTesa. IPPEeKTUBHOCTb  HOTOCUHTE3A.
3HayeHne oToCHMHTE3a AN1A XM3HM Ha 3emne. Bauanue
YyC/I0BUM cpelibl Ha (DOTOCMHTE3 M CMOCO6bI MOBLILEHMS €ro
NPOAYKTUBHOCTM Y KYJIbTYPHbIX PaCTEHUM.

XeMOoCHHTEe3. XeMOCUHTE3UpYyLlmne O6GaKkTepun. 3HadeHue
X€MOCHHTE3a ANA XU3HU Ha 3emMre.

JHepreTMyeckmMm obMeH B KneTke. PaclienneHuwe BeLWecTs,
BblAENIEHME W aAKKYMYJIMPOBAHWE 3SHEPrMM B KJETKe. ITanbl
JHepreTuyeckoro obmeHa. [nmMkonus. bpoxkeHue U ero BuAbl.
KucnopogHoe  okucnenue, ity KNeToYyHoe  AbIXaHue.
OkucnntTenbHoe docdhopunmposaHue. 2P dEeKTUBHOCTb
3HepreTM4yecKoro o6mMeHa.

PeaKuun MaTpMyHOro cuHTtesa. [eHeTM4yeckaa nHdopmauma
n AHK. Peanusauma reHeTumyeckon uHdbOpMauUuM B KeTKe.
[eHeTUYECKUM Koa U ero cBOMCTBA. TPaHCKPMMUMS - MaTPHUYHbIM
cuHTe3 PHK. TpaHcnauma - OMoOCHMHTE3 ©OGenka. JTanbl
TpaHcnaumn. KogupoBaHue aMMHOKMCAOT. Ponb pubocom B
6U1oCUHTE3Ee besnKa.

HekneTto4yHble OpMbl KU3HU - BUPYCbl. MICTOpPMUA OTKPbITHA
BupycoB (4. W. UBaHOBCKUM). OCOBEHHOCTM CTPOEHUS MU
XM3HEHHOro  uuKkna BupycoB. baktepuodarn. bonesHu
PACTEHUM, KMBOTHbIX M YE/IOBEKA, BbI3bIBAEMbIE BMPYCaMM.
Bupyc nMMyHoaeduumTta vYenoseka (BUY) - sBosbyamtens ClMUAa.

O6paTHas TPaHCKpUNLUMA, peBepTasa U MHTerpasa.
MpodunakTMKa pacnpocTpaHEHUA BUPYCHbIX 3a60/1€BaHUM.
AdeMoHcTpauum:
Moptpetbl: H. K. Kosnbuo, JA. WU. UBaHoBckuM, K. A.
TMMpA3eB.

Tabnmubl M CcXembl: «Tunbl NUTAHUA», «MeTabosInM3M»,
«MUTOXOHAPUSA»,  «DHEPreTUYECKUM O0BMEH», «X/I0ponaacT»,



«POTOCHUHTES>, «CTpoeHue AHK>, «CTpoeHue 7
¢dYHKUMOHUPOBAHME reHa», «CUHTE3 6enKa», «[eHeTUn4YecKum
Koa», «Bupycbl», «baktepnodarm», «CTpoeHWe U HKM3HEHHbIN
umkn Bupyca ClMAa, 6aktepuodara», «Penamkauma AHK».

O6opyaoBaHMe: mMoaenu-annavkaumm «yasoenme /JAHK u
TpaHCKpUNuMa», «buocuHTe3 6enka», «CTpoeHue KNeTKU»,
mogenb cTpyKTypbl AHK.

Tema 5. PasMHOXeHMEe U UHHOMBUAYAJSIbHOE
pa3sBMUTHE OpPraHU3MoOB.

KnetouHblM UMKA, WAM  KU3HEHHbIM UMK KNETKM.
UHTepdaza n Muto3. lNpoueccol, NnpoTeKkawwme B MHTEpdase.
Pennukauma - peakumsa matpuyHoro cmuHtesa AHK. CrtpoeHue
XPOMOCOM. XPOMOCOMHbIM Habop - KapuoTtumn. AMnaouaHbIn U
ranJiouaHbIN XPOMOCOMHbIE Habopbl. XpomaTtumabl.
LiuTonornyeckme OCHOBbI Pa3MHOXEHUA U UHAMBUAYASIbHOIO
pa3BUTMA OpPraHM3MOB.

Jenenne knetkm - mutos. Cragmm mutosa. [lpoueccsl,
NpoUCXoAALLME HA pa3HbIX CTaguAax MMTOo3a. buonormyeckum
CMbIC/1 MUTO3a.

[Mporpammmpyemasn rubenb KAeTKU - anonTos.

®opMbl pa3sMHOXKEHWA OpraHM3MOB: 6ecnosioe M MNoJ0BoE.
Buabl 6ecnonoro pasmMHOXeHUA: AeNleHMe HajBoe, MOYKOBaHWe
OA4HO- M MHOMOKNETOYHbIX, CMOpoo6pa3oBaHMe, BereTaTMBHOE
pa3MHoOXXeHue. MUCKYCCTBEHHOE KJ/IOHMPOBAHWE OpraHU3MOB, €ro
3HaYeHWe ANA cenekumn.

[MonoBoe pa3mMHOXeHWe, ero oTn4Ma oT 6ecnosoro.

Meros. Cragmm Menosa. [lpouecchl, npoucxoaslme Ha
ctaamMax  MeMosa. [loBegeHMe  XpOMOCOM B MeMo3e.
KpoccuHroBep. b1onorMyeckum cMbica U 3Ha4eHUE MeMO03a.

[ameToreHes - npouecc obpa3oBaHUA MOJIOBbIX KJETOK Yy
XMBOTHbIX. [loNoBble Kenesbl: CEeMEHHMKU U AUYHUKM.
O6pa3oBaHMe M pasBUMTME MNOJIOBbIX KJAETOK - ramet
(cnepmaTo3omj, AMUEKNEeTKa) - CrepmaToreHe3 M OBOreHes.
OCO6EHHOCTM CTPOEHMA SMUEKNIETOK M CNepmaTto3oMAoB.
OnnopotBopeHue. NapTeHoreHes.

UHaMBuAyanbHOE pa3BUTUE (OHTOreHes). IMOpMoHasibHoe
pa3BuTHe (3MOpuoreHes). ITanbl SMOPUOHAJIBHOIO pasBUTHA Y



NMO3BOHOYHbIX YXMBOTHbIX: Apob6ieHune, racTpynauma,
OpraHoreHes. NMocTaMOpHOHaNbHOE pasBuTHE. Tunbl
NOCTAMBPMOHAIBHOIO pa3BUTHA: npAamoe, Henpsamoe
(/mMuMHOYHOE). BnuaHue cpenbl Ha pasBUTHME OpPraHM3MOB,
¢dakTopbl, CNOCOBHbIE Bbi3blBaTb BPOXKAEHHbIE YPOACTBA.

PoctT M pa3Butme pacteHMn. OHToreHes LBETKOBOIO
pacTeHUA: CTPOEHNE CEMEHU, CTAAMNU PA3BUTUA.

AdeMoHcTpauum:

Tabnumupl M cxembl: «OOpMbl pPasMHOXEHUA OpraHM3MOB»,
«/lBOMHOE  ONNOAOTBOPEHME Yy  LBETKOBbIX  pPacTEHMM»,
«BeretaTMBHOE Ppa3MHOMXEHWE pacTEHMMU», «/leNeHne KNeTKU
6akTepum», «CTpoeHWe MosoBbIX  KJIEeTOK», «(CTpoeHue
XPOMOCOMbI», «KNneTouHbIM UuKA», «Penamnkaumsa AHK», «MnTO3>,
«Menos», «lMpaAmMoe M Henpsimoe pa3BuUTUE», «[ameToreHes y

MJ/IEKOMUTAOWMX M 4esioBeKa», «OCHOBHble  CTaauM
OHTOreHesa».

O6opyi0BaHUeE: MUKpPOCKON, MMKpOnMpenaparbl
«Cnepmarosomnjpbl MJIEKOMMTAIOLLEro>, «fAnuekneTKa

MNieKkonuTawLlero», «KapMokKuMHes B KJIeTKax KopellKa JlyKa»,
MarHMTHasa Mogenb-annavkauma «/ZleneHme KneTkm», moaesnb
AHK, Mmogenb MeTadasHOM XPOMOCOMbI.

JlabopaTopHblie U NpaKTU4YecKMe paboTbl:

JlabopatopHaa pabota Ne 3. «HabnwogeHne MuTO3a B
KneTkax KOHYMKa KOpeLlKa JlyKa Ha rOTOBbIX
MUKponpenaparax».

JlabopatopHasa paboTta Ne 4. «M3yyeHMe CTpoOeHUA NOJI0BbIX
KNeTOK Ha roTOBbIX MMKpOrpenaparax».

Tema 6. HacneaoctBeHHOCTb M M3MEHUYUBOCTb
OpraHM3MoOB.

MpeaMeT 1 3aa4n reHeTUKU. NcTopma pasBUTUA FEHETUKM.
Ponb uMTONOrMM M 3MOPUONOrMM B CTAHOBIEHUM FE€HETUKM.
BKN1aZ pOCCUMCKMX U 3apy6EKHbIX YYEHDBIX B pa3BUTHME FrEHETUKM.
MeToabl reHeTMKM (rM6pUAOCSIOrMYECKUM, LMTOrE€HETUYECKMM,
MOJIEKY/IAPHO-FE€HETUYECKUM). OcHoOBHble reHeTU4YecKme
NOHATUA. [eHeTnYecKaa CUMBOJIMKA, UCMNOJIb3yemMasa B CXemax
CKpeLLMBaHUM.



3aKOHOMEPHOCTH Hac/eoBaHUA NPU3HAKOB,
yCTaHoB/NEHHble . MeHaenem. MoOHOrmMépuMaHoe CKpeluMBaHMUeE.
3aKOH eauHoobpasunAa rnMopuaoB NepBoro nokoaeHuA. [lpasBmno
AOMMHMPOBAHMA. 3aKOH paculienneHua npu3HakoB. [uMnoTesa
YUCTOTbI FraMeT. [lo/IHoe M HenosIHoe JOMUHUPOBAHME.

AnrnbpugHoe - cKpewmBaHue. 3aKOH  He3aBMCUMMOro
HacneJoBaHMA  NpU3HaAKoB.  LIMToreHeTMyecKne  OCHOBDbI
AUMMOPUAHOIO CKpelumBaHMA. AHanusMpylowee CKpelimBaHue.
Ucnonb3oBaHue aHaM3npyrowero CKpeLmBaHUA ANA
onpeaenieHMnA reHoTMna ocoobu.

CuenneHHoe HacnegosaHue npusHakoB. Pab6ota T. MopraHa
NO CUEenIeHHOMY HacneAoBaHUK reHoB. HapyweHue cuenneHus
reHOB B pe3y/ibTaTe KpOCCUHIroBepa.

XpPOMOCOMHasa TeopuA HacneaCTBEHHOCTU. [eHeTundecKue
KapTbl.

leHeTMKa nona. XpOMOCOMHOEe  onpejeneHue  nona.
AyTOCOMbl M MOJIOBble  XPOMOCOMbl.  [OMOrameTHble U
reteporamMeTHble  opraHu3mbl.  HacnepgoBaHMe — MpU3HAKOB,
CLUenNeHHbIX C NOJIOM.

MN3MeH4YMBOCTb. B1abl UBMEHYMBOCTU: HEHAC/Ie4CTBEHHAA U
HacneAacTBeHHass. Posb  cpeabl B HeHacneACTBEHHOM
M3MEHYMBOCTMU. XapaKTepucTmKa MoandUKaLMOHHOM
M3MEHYMBOCTMU. BapuauMOHHbIM psi M BapuaUMOHHAsA KpMBas.
HopMma peakumm npusHaka. KonndecTBeHHble M KayeCTBEHHble
NPU3HAKM M MX HOpMa peakumu. CBoMCTBa MOAUMDUKALMOHHOM
M3MEHYUBOCTM.

HacneacteBeHHas, WAM  TEHOTUNMYECKasAs, WM3MEHYMBOCTb.
KombuHaTMBHasA M3MEHYMBOCTb. Meno3 M MosoBOM npouecc -
OCHOBA KOMBGUWHATMBHOM M3MEHYMBOCTMU. MyTaumoHHas
M3MEHYMBOCTb. Knaccudpumkaums MyTaLMMI: reHHble,
XPOMOCOMHbIE, TE€HOMHble. YacToTa M NPUYMHBI  MyTaLMM.
MyTareHHble akTopbl. 3aKOH TOMOJIOTMYECKUX pPALOB B
HacneACTBEHHOM M3MeHuYmBocTM H. M. BaBunosa.

BHesaaepHaAa HacneaACTBEHHOCTb U MU3MEHYMBOCTb.

leHeTMKa 4enoseka. Kapuotmn 4yenoseka. OCHOBHble
METO/bl FE€HETUKM YeNIOBEKA: reHeaslorMyeckuM, 6/IM3HEL0BbIM,
LUMTOFrEHETMYECKUH, OUOXMMMYECKMMH, MOJIEKYNIAPHO-



reHeTuyeckmn.  CoBpeMeHHoe  onpejesieHMe  reHortmna:
NOJIHOr€HOMHOE CEeKBEHUpPOBaHME, FeHOTUNMUMpPOBaHME, B TOM
yucne ¢ nomouwpto MNUP-aHanmsa. HacneacrteeHHble 3abosieBaHMA
yeJioBeKa: TreHHble 60/1e3HM, 6GONEe3HM C HacJeACTBEHHOM
npeApacno/IoKEeHHOCTbIO, XPOMOCOMHbIE 6011Ee3HM.
Comatnyeckme n reHepatuBHble MyTaumn. CTBOJIOBbIE KNETKMU.
MpyHUMNBbI  340pOBOro  Ob6Gpa3a  XM3HU,  AMArHOCTUKM,
NPOMUNAKTUKU MU NIEYEHUA TEHETUYECKUX BonesHer. MeauKo-
reHEeTUYECKOEe KOHCY/IbTUPOBaHME. 3HayeHMe MeaAULMHCKOM
FreHeTMKM B nMNpeaoTBpalleHMU U  JIEYEHMU T[EeHEeTUYECKUX
3a60/1€BaHUIM YesiIoBEKA.

AdeMoHcTpauum:

MopTpetbl: . MeHaenb, T. MopraH, . ge ®pus, C. C.
YetBepurkos, H. B. Tumodees-PecoBckuit, H. 1. BaBmnos.

Tabanuybl U CxeMbl: «<MOHOrMo6pUaHOE CKpeLmMBaHME U ero
UMTOreHeTu4eCKaa OCHOBa», <«3aKOH pacwensieHus U ero
UMTOreHeTu4YeCKaa OCHOBa», <«3aKOH 4YMCTOTbl ramMeT»,
«AUrnopmaHoe cKpelmBaHue», «LIUToNornyeckme oOcCHOBDI
AUrMBPUIHOIO CKpelwmBaHus», «Menos», «B3amMmoaencreme
annenbHblX reHoB», «[eHeTMYecKue KapTbl pPaCTEHUM,
XMBOTHbIX U YenoBeKka», «[eHeTMKa nona», «3aKOHOMEPHOCTH
Hacsie4oBaHMA, CUENJIEHHOrO C NoJIoM», «KapM1oTunbl YenoBeKa
M KMBOTHbIX», «Buabl M3MEHYMBOCTU», «MoamdHKauMOoHHaASA
M3MEHYUBOCTb», «HacsnegoBaHune pesyc-daKkTopa», «[eHeTuKa
rpynn KpoBu», «MyTauMOHHAA M3MEHYMBOCTb>.

O6opyaoBaHWe:  MoJenu-annavkauum  «MoHorMépuaHoe
CKpelumBaHue», «HenosHoe JOMMHUpOBaHME>», <«/AUrMbpuaHoe
CKpelmBaHue»,  «[epeKpEcT  XpPOMOCOM»,  MMKPOCKOMN M

MUKponpenapat  «/lpo3oduna»  (HopMa, MyTaumMm  (OpPMbI
KPblJIbEB M OKPACKM Tena), repbapmm «opox NoceBHOM>.

JlabopaTopHble 1 NpaKkTU4YecKkme paboTbl:

JlabopatopHaa pa6ota Ne 5. <«M3yyeHue pe3ynbTaTtos
MOHOIrMOPUAHOIro U AUTMOPUAHOI0 CKpeLWmMBaHMA y Ap030du bl
Ha roTOBbIX MMKpOMpenapaTax».

JlabopaTtopHas pa6oTa Ne 6. «U3yyeHne moamdrKaLMOHHOM
M3MEHYMBOCTU,  MOCTPOEHME  BapMaUMOHHOrO  psga M
BapWaLMOHHOM KPUBOM>.



JlabopaTtopHass pa6ota Ne 7. <«AHa/iM3 MyTaumm vy
AP030(dU/ibl HA FTOTOBbIX MMKpOMpenaparax».

[pakTnyeckaa pabota Ne 2. «CocTtaBneHume M aHaam3
POAOC/IOBHbIX Ye/I0BEKA>.

Tema 7. Cenekuyma  opraHusMoOB. OcHoOBbI
6MOTEeXHOIOrun.

Cenekumsa Kak HayKa U npouecc. 3apoXxaeHune cenekumm m
aomMectukauma. Yyenme H. WM. BaeBuioBa 0 uUeHTpax
NPOUCXOXKAEHMA M  MHOroobpasms KyJIbTYPHbIX PacTEHUM.
LleHTpbl NpOMUCXOXAEHUA AOMALLHUX XMBOTHbIX. COpT, nopoaa,
LUTAMM.

CoBpeMeHHble  MeToAbl cenekumu. MaccoBblI Z
UHAMBUAYANIbHBIM OT6OPbI B CENEKUMMU PAaCTEHMU U HKUBOTHBDIX.
OueHKka 3KcTepbepa. bansKopoacTBeHHOE CKpewmBaHUE -
MHOPUAMHI. YncTaa AuHMA. CKpeluMBaHME YUCTbIX JIMHUMK.
[eTepo3uc, unmn rubpmagHaa cmna. HepoacTBeHHoOe CKpelyBaHue
- aytopuamHr. OTganéHHas ruvopuamsauma U e€é ycnexu.
MCKYCCTBEHHbIM MYyTareHe3 M TMOoJIyYEHME  MOJIUMJIONJOB.
JloCcTUXKeHUA cenexkummn pacTeHMM, *KUBOTHbIX U
MUKPOOPraHM3MOB.

buoTexHonorMAa Kak oTpac/sb npousBoAacTBa. [eHHas
MHXKEeHepus. JTanbl  Cco3JaHMA PeKoMbuHaHTHoM JAHK wu
TPaHCreHHbIX OpraHM3mMoB. KsieToyHaa uHXKeHepua. KneToyHble
KY/IbTypbl.  MMKPOK/IOHa/IbHOE  Pa3MHOXEHME  PacCTEHUM.
KNOHUpOBaHME BbICOKOMPOAYKTUBHbBIX CEJIbCKOXO3AMCTBEHHbIX
OpraHM3MOB. JKOJIOrMYECKMe MU 3TUveckue npobaembl. TMO -
reHeTU4EeCKM MOoANMPULMPOBAHHbIE OPraHU3MbI.

JleMoHCcTpaumu:

MopTpetbl: H. U. BaBnnos, N. B. MnuypuH, I'. 1. Kapne4yeHko,
M. ®. MBaHOB.

Tabanubl M cxembl: KapTa «LeHTpbl npoucxoxgeHusa u
MHOIro0o6pasua Ky/bTYPHbIX pacTeHuM», «[opodbl AOMALLUHMX
KMBOTHbIX», <«CopTa KY/NbTYpPHbIX pacTeHuMMn», «OTAaNéHHas
rubpugmsauyma», «Pabotbl akagemmka M. O@. WBaHoBa»,
«Monunnongma», «O6bEKTbl OUOTEXHONOTMU», <«KneTtoyHble
Ky/bTYpbl U KJOHUPOBaHUE», «KOHCTpyMpOBaHME M MepeHOoC
reHOB, XPOMOCOM>.



O6opyaoBaHMe: MYAAXM MAOAOB M KOPHEMIOA0B AMKMUX
dopM M Ky/IbTYpHbIX COPTOB  pacTEHUM, repbapmm
«CeNbCKOX035MCTBEHHbIE PACTEHUSA».

JlabopaTopHble 1 NpakTU4YeCcKue paboTbl:

JKCKypcna «OCHOBHble MeTOoAbl U AOCTMXKEHUA CeNeKunmn
pacTEHMM U  KMBOTHbIX (HAa CENIEKUMOHHYI0  CTaHUMIO,
NAEMEHHYIO depMmy, CcopToUChbITATE/IbHbIM  Y4acCTOK, B
TEN/IMYHOE XO3AMCTBO, J1IabopaToOpUIO arpoyHMBEpCUTETA MU
Hay4HOro ueHTpa)».

11 KJIACC

Tema 1. DBo/IIOUMOHHAA OMONOrUA.

MpeAnoCbIIKM  BO3HUKHOBEHMA 3BOJIOLMOHHOM TEOpUM.
JBOJIIOLUMOHHAA TeopuAa U eé MecTo B 6uonormu. BavaHue
3BOJIIOLMOHHOM TEOPMM Ha pa3BUTUE BUONOTMKU U APYTrUX HayK.

CBugeTtennbcrBa 3BOJIOLMM. [ManeoHTONOrMYECKME:
nocneAoBaTeIbHOCTb MOABJIEHWS BWMAOB B MA/IEOHTO/IOMMYECKOM
netonucu, nepexogHole Gopmbl. buoreorpaduyeckmne: cxoacTso
U pasanume dayH 1 haop MaTepUKOB U OCTPOBOB.

JMbpHoNorMyeckne: CxoactBa WM passiMuMa  SMOPMOHOB
pa3HbIX BWAOB MO3BOHOYHbIX. CpaBHMUTE/IbHO-aHaTOMUYECKME:
FOMOJIOTMYHbIE,  aHaJIOrUYHbIE, PYAMMEHTapHbIe  OpraHbl,
aTaBU3Mbl. MoneKkynsapHo-6MoxMMHYecKkue: CX0ACTBO
MEXaHM3MOB HAC/IeACTBEHHOCTM M OCHOBHbIX MEeTabo/IMYEeCKUX
nyTen y BCEX OPraHU3MOB.

JBoslloUMOHHaA Teopma Y. JapsBuHa. [peanocbiniku
BO3HMKHOBEHMA JapBMHM3MA. /JBMXyLME CUbl  3BOJOLMM
BUAOB nNo  JapBMHY  (M306bITOMHOE  pa3MHOXEHWEe  MNpu
OrpaHUYEHHOCTU pecypcoB, HeonpeaenéHHaA M3MEHYMBOCTD,
60pbba 3a CylLECTBOBAHME, €CTECTBEHHbIM O0TGOP).

CnHTeTnyeckaa Teopua 3soawouum (CTI) M eé OCHOBHble
NOJIOXKEHMUA.

Mukpossonwuma. lonynayma Kak eauvHuua  Buga M
3BOJIOLUM.

ABuxKyLpme cmnnbl (hakTopbl) 3BONIOLMKM BUAOB B NpUpoje.
MyTauMOHHbIM NpoOLECC M KOMOMHATMBHAA WM3MEHYMBOCTb.
MonynAuMoHHbIE BOHbI M Apend reHoB. M3oauma u murpaums.



EcTecTBeHHbIM OTGOP - HanpaBAsALWMM (haKToOp 3BOJIHOLUM.
dopMbl ecTecTBEHHOro 0T60pa.

[MprMcnoco6/1eHHOCTb OPraHM3MOB KaK pe3y/ibTaT 3BOJIIOLMM.
MpyMepbl NpUCNOCOBNEHUM Y OpraHnMsmMoB. Apomopdo3bl U
nanoagantaumm.

Bua wn Bugoo6paszoBaHue. Kputepmu Buga. OCHOBHble
dopMbl BUA0OOPpa3oBaHMA: reorpadumyeckoe, 3Konorm4ecKoe.

Makpoasonouma.  Oopmbl  3BOAKOUMM:  PUAeTUYECKasA,
AMBEpreHTHaA, KOHBEpreHTHas, napannenbHad. HeobpaTMMOCTb
3BOJIOLMMA.

[poncxoxaeHne OT HecneuMaam3npoBaHHbIX MNpPeaKoB.
Mporpeccupyrowaa cneupanusauma. AganTuBHasa pagvaums.

AdeMoHcTpauum:

Moptpetbl: K. JluHHen, XK. b. Jlamapk, Y. AdapeuH, B. O.
KoBaneBckun, K. M. bap, 3. lekkenb, ®. Mwnnep, A. H.
CeBepuosB.

Tabnuubl N cxembl: «Pa3BuTHUe oOpraHMYecKoro mMmpa Ha
3emne», «3apoblLn MNO3BOHOYHbIX *KUBOTHbIX>,
«ApxeonTepuKkc», «®opmbl 60pbObI 32  CyLleCcTBOBaHUE>,
«ECcTecTBeHHbIM 0T6OpP», «MHOroobpasmMe COpPTOB pacTEHMM»,
«MHoOroo6pasmne nopoa *KMBOTHbIX>, «Monynaumm»,
«MyTaunoHHas M3MEHYNBOCTb>, «ApomMopdo3bl>,
«Mamnoagantaumm», «Oblwasa gereHepaumsa», «ABuxKywme cubl
aBoaoummn», «Kapta-cxema Mapuwpyta nytewectsma Y.
JapBnHa», «bopbba 3a cyuwecTtsoBaHMe», «[IpUCNOCOBNEHHOCTb
OpraHmM3mMoB», «[eorpadpunyeckoe BUMA00O6pa3oBaHME»,
«JKOJIOrMyeckoe BMA00Opa3oBaHUE>.

O6opyaoBaHMe: KONNEKUMA HACEKOMbIX C pa3/IMYyHbIMMU
TMNaMK OKPACKU, HAOOP NI0LOB U CEMSAH, Konnekuma «lpumepsl
3alWMTHBIX NMPUCNOCOG/IEHUM Y KUBOTHBIX>», MoAesib «OCHOBHbIE
HanpasJieHMA 3BONOUMM>», OOBEMHAA Moaenb «CTpoeHue
FOJIOBHOMO MO3ra rNo3BOHOYHbIX>.

buoreorpacmnyeckas Kapta Mupa, Kosnekuma «Dopmbl
COXPAHHOCTM MCKOMAEMbIX MBOTHbIX U pPaCTEHUM», MOJAE/b
annavkauma «llepekpécCTt XpOMOCOM», BJIAXKHble MpenapaTbl
«Pa3BUTME HacekoMoro», «Pa3BuTHUE NArYLWKKW», MUKponpenapar



«/lpo3opmna» (HopMa, MyTauum OPMbl KpbIJIbEB U  OKPACKM
Tena).
JlabopaTopHble U NpakTU4ecKmne paboTbl:
JlabopatopHaa pa6ota Ne 1. «CpaBHeHWe BMAOB MO
MOP(ONOrMYECKOMY KpUTEPUIO».

JlabopaTopHas paboTa No 2. «OnucaHue
NPUCNOCOGNEHHOCTU  OpraHMamMa M €€  OTHOCUTEJIbHOro
XapakTepa».

Tema 2. Bo3HMKHOBEHUE M pa3BUTUE KM3HM Ha
3emne.

/loHay4Hble MNpeACTaBNIEHUA O 3aPOXKAEHWUM  KMU3HM.
HayuyHble runoTesbl BO3HMKHOBEHMUSA KM3HM Ha 3emne:
abuoreHes 1 naHcnepmma. XmuMMYecKas 3BotoLmnA. AGUOreHHbIN
CMHTE3  OpraHMYecKMX BelecTB M3  HEeOpraHM4YecKMmx.
JKCNEepUMEHTAJIbHOE MNOATBEPKAEHME XMMMYECKOM SBOJIOLIMMU.
HayvasibHble 3Tanbl 6uonoruvyeckon ssonwoumm. M'nortesa PHK-
Mupa. DopmupoBaHme MEMBPAHHBIX CTPYKTYP U BO3HMKHOBEHME
NpoToKkNeTKU. MNepsble KNeTkn U ux aponoumsa. PopmuposaHme
OCHOBHbIX FpYnM ¥*MBbIX OPraHM3MOB.

Pa3BuTME KM3HM Ha 3emne no spam 1 nepmogam. Katapxen.
Apxenckaa M npoTepo3omckasa 3pbl. lManeosonckasa 3pa M eé
nepuoabl: KEMOPUMCKUM, OPAOBUKCKMM, CUJTYPUMCKUMA,
JIEBOHCKMM, KAMEHHOYT0J1bHbIM, MEPMCKUMA.

Me3o30McKaAa 3pa U €€ nepuoabl: TPUACOBbLIM, HPCKMM,
MEJIOBOM.

KalMHo3oMcKkaa 3pa M €€ nepuodpl:  MaseoreHoBbIN,
HEOreHoBbIM, aHTPOMOreHOBbIMN.

XapaKTepmMcTMKa Kaumata M reosiorMYeckmx MnpoLeccos.
OCHOBHbI€ 3Tarbl 3BO/IIOLUUM PACTUTENIBHOIO M }KMBOTHOIO MMpa.
Apomop@d03bl Y pacTEHUM M KMBOTHbIX. [loABAEeHME, pacuBeT U
BbIMMPAHME Py *KMBbIX OPraHM3MOB.

CucTemMa opraHM4yecKkoro Mupa Kak oTpaxKeHue 3BOJIILMM.
OCHOBHblE CUCTEMATMYECKME TPYNIbl OPraHM3MOB.

JBOJIOUMA YenoBeKa. AHTPOMNosorMAa Kak Hayka. Passutue
NpeAcTaBNEHMA O  TMPOMCXOXKAEHMM  4YesnioBeKa. MeToapbl
M3yyeHMs aHTponoreHesa. CxoAcTBa M pas/iMuMA YesloBEKA M
YKMBOTHbIX. CUCTEMATMYECKOE MOJIOKEHUE YE/IOBEKA.



Asnxyuwme CUJIbl (pakTopbl) aHTpororeHesa.
HacneactBeHHasa M3MEHYMBOCTb M €CTECTBEHHbIM  OTGOP.
O6LWEeCTBEHHbIM 06pa3 KM3HWU, M3FOTOBJIEHME OpPYAMM TpYyAa,
MbllWNEHNE, peyb.

OcHoBHble  CTagMM M BETBM  IBOJIIOLUMM  YesiOBEKa:
aBCTpasIoNUTEKU, YenoBek yMmesnbii, YenoBeK NPAMOXOAALMM,
YenoBek HeaHaepTaibCKMKM, YenoBek pasyMHbiM. Haxoaku
MCKOMAeMbIX  OCTaTKOB, BpemMsA  CyLeCTBOBaHWA, 06nacTb
pacrnpoCcTpaHeHnA, OOBEM TrOJIOBHOMO MO3ra, 06pa3 M3HM,
opyAamA.

Yenoseyeckne  pachl. OCHOBHble  60/siblUME  pachl:
eBponeongHas (eBpasuickas), Herpo-aBcTpasonaHas
(3KBaTOpMasibHaA), MOHrosioMgHaa (a3MaTCKO-aMepuKaHCKasn).
YepTbl NpUCNOCOGNEHHOCTU NpeACTaBUTENIEM YEOBEYECKMX pac
K YCNOBMAM CyllecTBOBaHMA. EAMHCTBO 4esoBeyecKux pac.
KputnKa pacmsma.

AdeMoHcTpauum:

MopTpeTtbl: ®. Peau, J1. Nactep, A. U. OnapuH, C. Munnep, I.
Opu, Y. JapsuH.

Tabamubl M cxembl: «Bo3HWMKHOBEHME CONHEYHOM CUCTEMbI>,
«Pa3BuTMe oOpraHMyeckoro Mmupa», <«PacTuUTesibHasa KieTKa»,
«*KnBOTHaA KNeTKa», «[pokapuoTHnyeckas KNeTKa»,
«CoBpeMeHHaa cucTtemMa opraHuyeckoro mumpa», «CpaBHeHue
aHAaTOMMYECKUX YePT CTPOEHMA YeloBEKA N Ye/IOBEKOOOPa3HbIX
06e3bfH», «OCHOBHble MecCTa MaJIEOHTO/IONMYECKUX HaxoAoK
NpeaKoB COBPEMEHHOro 4esnoBeKka», «/peBHeulwue nam»,
«/lpeBHUE oan»>, «[lepBble COBPEMEHHbIE I0AN>
«Yenoseyeckune pachbl».

O6opypoBaHue: Mynaxun «lpoucxoxaeHne yenoseKka»
(6rocTbl  aBCTpasionuTeKa, MNUTEKaHTpona, HeaHgepTa/ibua,
KPOMaHbOHLA), CNENKU MU U306PAKEHMA KAMEHHbIX OpyAuM
NepBOObITHOIrO YesioBeEKa (KaMHM-4Yonnepbl, pyouna, cKkpebna),
reoXpoHOoJ/IormMyeckas Tabanuya, Ko neKkyms «PopMbl
COXPaHHOCTM MCKOMAEMbIX }KMBOTHbIX M PacTEHMM>.

JlabopaTopHblie U NpaKTU4YecKMe paboTbl:

MpakTnyeckaa pabota Ne 1. «M3yyeHWe MCKOMAEMbIX
OCTATKOB PACTEHWUM U JKMBOTHBIX B KOJIEKLMSAX>.



JKCKYpCHA «IBOJIIOLMA OPraHMYeCKoro Mmpa Ha 3emne» (B
€CTECTBEHHO-HAYYHbIM MM KPAaeBEAYECKMN MY3€EN).

Tema 3. OpraHM3amMbl U OKpy:Kawwasa cpepa.

JKONIOrMA KaK HayKa. 3ajgays M pasgesibl  SKOJI0rmu.
MeToabl  3KONOrMYECKUX  UCCNefoBaHMM.  DKOJOrMYEecKoe
MWPOBO33peEHNE COBPEMEHHOIO Ye10BEKA.

Cpeabl  obuTaHMA  OpraHM3MoOB:  BOAHaA,  HAa3eMHO-
BO3A4YyLUHaA, NOYBEHHAsA, BHyTPUOPraHM3MeEHHas.

JKonormnveckne daktopbl. Knaccupumkaumsa sKoN0rm4yeckmx
¢dakTopoB: abMOTUYECKUE, OUOTUYECKME M aHTPOMOreHHble.
JlencTBre 3KoNorM4yeckmx akTopoB Ha OPraHMU3Mbl.

ABGroTHnYecKue dakTopbl: CBeT, TeMnepaTtypa, B/a*KHOCTb.
doTonepuoamsm. [pMcnocobieHnsa OpraHM3MOB K JAEUCTBUIO
abMoTUYECKUX (PaKTOpPOB. bUosiormvyeckmue pmTMbl.

buotnueckume daKTopbI. Buabl OUOTUYECKMX
B3aMMOAENCTBMM: KOHKYPEHUMSA, XULLHNYECTBO, CUMBMO3 M €ro
dopMmbl. MMapa3nTrusm, Koonepauma, MyTyasiM3mM, KOMMEHCa/IM3M
(KBapTMPaAHCTBO, HAaX/IEGHUYECTBO). AMEHCANIN3M, HEUTPAJIU3M.
3HayeHMe BUOTUYECKMX B3aMMOAEMCTBMM A/ CYLLECTBOBAHMUA
OpraHM3MoB B NPUPOAHbIX COOOLLECTBAX.

JKOJIOrMYeCcKMe XapaKTepUCTMKKM nonynAaumm. OCHOBHble
noKasarenm nonynAumm: YUCNEHHOCTD, NNOTHOCTb,
POXKAAaEMOCTb, CMEPTHOCTb, MNPMPOCT, Murpauma. JmMHamuKa
YUCNIEHHOCTU NONyAAUMKU U e€ perynaums.

AdeMoHcTpauum:

MoptpeTbl: A. T'ym6onbaT, K. ®. Pynbe, 3. [ekKenb.

Tabnmubl M cxembl: KapTa «[lpMpoAHble 30HblI 3eMan»,
«Cpeapbl 0OUTaHMA OpraHu3moB», «PoTOnepruoam3m»,
«Monynauymm», «3aKOHOMEPHOCTH pocTa YUCSIEHHOCTH
nonynaumm MHPy3opmmn-tydenoku>, «fuuiesble yenm».

JlabopaTopHble 1 NpakTU4YeCcKue paboTbl:

JlabopaTopHas paboTa Ne 3. <«Mopdonornyeckue
OCOB6EHHOCTM PACTEHUM U3 Pa3HbIX MECT OBUTAHMSA».

JlabopaTtopHaAa pabota Ne 4. «BanaHMe cBeTa Ha pocT MU
pa3BUTUE YEPEHKOB KoJieyca».

MpakTnyeckaa pab6ota Ne 2. «[loacyéT nNAOTHOCTU
NONyNAUMM pasHblX BUAOB PacTEHMM».



Tema 4. CoobwecTBa U IKOJIOrMYECKUE CUCTEMDI.

Coobuwectso opraHmMsamMoB -  6uoueHo3. CTpyKTypbl

6uvoueHo3a: BMAOBasA, MNPOCTPAHCTBEHHasA, Tpoduyeckas
(mMweBasd). Bnapl-goMuHaHTbl. CBA3M B OMOLIEHO3E.

JKONOrnyeckme cuctembl (3Kocuctemol). [loHATHME 06
3KocUcTeMe M OuoreoueHose. DyHKUMOHA/IbHbIE KOMMOHEHTDI
JKOCUCTEMbI: NPOAYLEHTHI, KOHCYMEHTbI, peayLueHTbl.
KpyroBopotr Bewects M TMNOTOK 3SHEpPrMM B IKOCUCTEME.
Tpoduryeckme (nNuwieBble) YPOBHM 3SKOCUCTEMDI. [lvweBble uenu
M cetM. OCHOBHble noOKasaTe/M 3SKOCMUCTEMbl: BUoMacca,
npoAyKumA. JKONIornyeckue nMpammabl: NPOAYKLMH,
YMCNIEHHOCTM, GMoMacchl. CBOMCTBA 3KOCMCTEM: YCTOMYMBOCTD,
camoperynaumsa, passutme. Cykueccus.

MpupogHble  3KOCUCTEMbI. DKOCUCTEMbI O03€p U peK.
JKoCMCTEMA XBOMHOIO MJIM LUIMPOKOIMCTBEHHOMO /leca.

AHTpONOreHHble 3KOCHCTEMBI. Arpo3KoCHCTEMBI.
Yp60o3KocUCTEMbI. Bronoruyeckoe M X0o3AMCTBEHHOE 3HAYEHUE
arpoO3KOCUCTEM M YPOOIKOCUCTEM.

BuopasHoobpasme Kak (haKTop YCTOMUYMBOCTM SKOCUCTEM.
CoxpaHeHWe 6MONOrM4YecKoro pasHoobpasma Ha 3emne.

YyeHue B. U. BepHaackoro o 6uoccepe. 'paHuLbl, COCTaB U
CTPYKTypa 6uocdepbl. XKunBoe BewectBO M ero  QyHKUUM.
OcobeHHoCTM  6uoctepbl  KakK  r106abHOM  3KOCMCTEMBI.
[IMHaMnyeckoe paBHoBeCHeE M 0bpaTHaA CBA3b B buocdepe.

KpyroBopoTbl BewectB M  OUMOreoXMMMUYECKUE  LMKJIbI
3/1IeMeHToB  (yrnepoga, asoTa). 30Ha/IbHOCTb  6uocdepsl.
OCHOBHblEe 6MOMBI CYLLM.

YenoBeyectBo B 6Mochepe 3emMsM. AHTPOMOreHHble

M3MeHeHMs B buocepe. 'nobanbHble 3K0I0rM4YecKue Npobaemsl.

CocywecTtBoBaHMe npmpoabl 1 Yenoseyectsa. CoxpaHeHue
61Oopa3HO06pPaA3UA KaK OCHOBA YCTOMYMBOCTU BMochepbl. OcHoBa
paUMOHaNbHOro YMNpaBAE€HUA MPUPOAHLIMM pecypCamMMn U UX
Mcnosb3oBaHMe. JOCTMXKEHUA BMONIOTMM U OXpaHa NpUpPOAbI.

AdeMoHcTpauum:

MopTpeTbi: A. k. TeHcu, B. H. Cykaués, B. N. BepHaackum.

Tabnuupbl 1 cxembl: «[uwesble yenu», «bnoueHo3: coctaB M
CTpYKTypa», «[lpMpogHble coobuwecTtBa», «Uenu nuTaHua»,



«JKOoJIornyeckas nMpamMmga»,  «bunoccepa M yenosek»,
«JKOCUCTEMA LUMPOKOJIMCTBEHHOIO neca», «3JKocuctema
XBOMHOro  Jneca», <«buoueHo3 BOZIOEMA>, «ArpoueHos»,
«[lpUMepHble  aHTPOMOreHHble BO3AEMCTBMS Ha nNpupoay>,
«BayKHeMWwune UCTOYHMKM 3arpA3HEHUA BO3AyXa M FPYHTOBbLIX
BoA», «[loyBa - BaXHeMWwaa cocTaBisAwwWwaa 6uocdepbl»,
«@PaKTopbl AerpagaumMm  noyB», «[lapHMKOBbIM  3PDEKT>,
«PaKTopbl paAMOaKTUBHOIO 3arpA3HeHna 6uocdepbl», «0b6wasn
CTPYKTypa 6uocodepsbl», «PacnpocTpaHeHue XM3HW B 6uochepe»,

«0O30HOBbIM 3KpaH 6uocdepbl», «KpyroBopoT yriepoja B
6unocoepe», «KpyroBopoT a3oTa B Np1poae>.

O6opyaoBaHMe: moAaenb-annamKayma «TUNUYHblE
OMOLEHO3bI>, repbapmn  «PactutenbHble  coobliecTBa»,
KOoNIeKumm «bnouyeHos», «Bpeautenu Ba*KHEMLLUMUX

Ce/IbCKOXO3AMCTBEHHbIX KY/bTyp», repéapmMm M KOANEKUUM
pPacTEHMM U MBOTHbIX, MPUHAASIEXKALUME K  PaA3HbIM
3KO/MIOTMYECKMM TpynnamM oJHoro BuAaa, KpacHaa KHura
Poccuimckon ®depepaumm, H306paKEHMA OXPaHAEMbIX BMUAO0B
pacTeHMM U }KMBOTHbIX.



NMAAHUPYEMDBIE PE3Y/IbTATbl OCBOEHMA MPOIrPAMMBI MO
BUOZIOTMM HA BA30OBOM YPOBHE CPEAHETO OBLUETO
OBPA30BAHUA

CornacHo OroCc COO, ycrtaHaB/MBalOTCA TpeboBaHMA K
pe3y/sibTaTaM OCBOEHMA 00y4allMMKUCA NporpamMm cpeaHero
obwero o6pa3oBaHUA: JIMHHOCTHbIM, MeTanpeaMeTHbIM U
NpeAMETHbIM.

JIMMHOCTHDbIE PE3Y/JIbTATDbI

B CTpPyKType JIMYHOCTHbIX Ppe3y/IbTaTOB  OCBOEHMA
npeameta «buonorua» BbigeneHbl cneayolme cocTaBasawLme:
OCO3HaHME  O0OYYaWLMMMCA  POCCMUCKOM  rparKAaHCKOM
MAEHTUYHOCTH - FOTOBHOCTM K CaMOpasBUTHIO,
CaMOCTOATE/IbHOCTU U CaMOOMNpEAE/IEHMIO, HAJIMYME MOTMBALIUM
K O06y4yeHuio 6MONIoOrTuM,  LiEeNeHanpaB/ieHHOEe  pasBUTUE
BHYTPEHHUX YBEXAEHMM JIMYHOCTM HA OCHOBE KJIHOYEBbIX
LleHHOCTEM U MCTOPHUYECKMX TpaguUMM pa3BUTHS
OMONOrMYECKOro  3HaHMA, TOTOBHOCTb M CMNOCOOGHOCTb
06YyYaloLMXCS PYKOBOACTBOBATbLCA B CBOEM AeATENIbHOCTU
LLlEHHOCTHO-CMbIC/IOBbIMM YCTAHOBKaMM, MPUCYLLUMU CUCTEME
6MOJIOTMYECKOro  06pa3oBaHMUA, Ha/MUYME  SKOJIOFMYECKOro
NPaBOCO3HAHUA, CMOCOBGHOCTM CTaBUTb LUEIM M  CTPOUTb
¥M3HEHHbIE MaHbl.

JIMYHOCTHbIE pe3y/ibTaTbl OCBOEHMSA npeameTa «bunonorms»
JOCTMraloTCA B €JMHCTBE Y4Yeb6HOM M  BOCMMTATE/IbHOM
JleiTe/IbHOCTM B COOTBETCTBUM C TPAAULMOHHBIMU POCCUMCKMMM
COLMOKY/IbTYPHbIMMU, MCTOPUYECKMMM U JIyXOBHO-
HPAaBCTBEHHbIMU  LIEHHOCTAMWU, MNPUHATbBIMM B Ob6LlecTBe
npaBu/JlaMM M1 HOPMaMM MOBEAEHMA U CNIOCOBCTBYIOT NPOLeCcCcam
CaMOrMO3HaHMSA, CAMOBOCMMTAHMSA M CAMOPA3BMUTUA, pa3BUTUA
BHYTPEHHEN MO3MUUM JIMYHOCTM, MNATPMOTM3MA, YBAXKEHUA K
3aKOHY M NpaBonopsaAKy, YenoBeKy Tpyjaa M CTapliemMy
MOKOJIEHMIO, B3aMMHOIO YBa*KEHWUSA, 6Epe’KHOro OTHOLUEHMSA K
KY/IbTYPHOMY Hac/ieauio M TPaaULMAM MHOMOHALMOHAIbHOIO
Hapoaa Poccumckon ®deaepaumm, NpUpoOAE MU  OKpYrKawLen
cpene.



JIMYHOCTHbIE pe3y/ibTaTbl OCBOEHMA yqe6Horo npeagmeTa
«buonorna» A0ONXKHbI OTpaxXaTb TOTOBHOCTb WU CMOCOBHOCTb

06Yyu4atoLLMXCH PYKOBOZCTBOBAThCH CcOpMHPOBaHHOM
BHYTPEHHEM MNO3ULUMEM JIMMHOCTU, CMCTEMOM LIEHHOCTHbIX
OpUEeHTaLUuM, NO3UTUBHbIX BHYTPEHHMX y6exxaeHmn,

COOTBETCTBYWOLWMUX TPAAMLUMOHHbIM LEHHOCTAM POCCUMCKOro
o6LLEeCTBa, PaCIWIMPEHUE KM3HEHHOrO ONbiTa M  OMbiTa
JleSTe/IbHOCTM B NPOLECCEe peasin3aLmm OCHOBHbIX HanpaB/IEHUM
BOCNMUTATE/IbHOM AE€ATENBHOCTU, B TOM YUCJIE B YaCTH:

1) rpa*kgaHCKOro BOCnMTaHMA:

CchOPMMPOBAHHOCTb FpaXkJaHCKOM MO3MLMM obyyvatoLlerocs
KaK aKTMBHOIO M OTBETCTBEHHOIO Y4/IeHa POCCMMCKOIo 0OBLLECTBa;

0CO3HaHME CBOMX KOHCTUTYLMOHHBIX NPaB M 0683aHHOCTEN,
YyBaXKEHME 3aKOHa U NMpaBoONoOpAKa;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JeATe/IbHOCTM MNpU
CO3laHMU  Y4YebHbIX TMNPOEKTOB, PELIEHMM  YYEOBHbIX U
Nno3HaBaTe/ibHbIX  3ajad, BbIMOJIHEHMM  BUOSIOTMYECKUX
3KCMEPUMEHTOB;

CNOCOBGHOCTb onpeaenATb COOCTBEHHYK MNO3UUMUIO IO
OTHOLLEHMIO K ABJIEHUAM COBPEMEHHOM }KU3HU U 06 BACHATD €€,

YMEHME Y4UUTbIBATb B CBOMUX JAENCTBMAX HEOBXOAMMOCTb
KOHCTPYKTMBHOIO  B3aMMOJEMNCTBMA  JIOJAEM C  pasHbIMMU
y6exKaAeHMSAMU, KY/NbTYPHbIMM LEHHOCTAMM M  COLMAJIbHbIM
MOJIOKEHMEM;

FOTOBHOCTb K COTPYAHMYECTBY B MPOLIECCE COBMECTHOro
BbINOJIHEHMSA YYE€6HbIX, MO3HABaTE/IbHbIX U MCCNEeA0BaTE/IbCKUX
3aa4, YBaXKMTE/IbHOr0 OTHOLIEHUA K MHEHMIO OMMOHEHTOB MpU
06CYXKAEHMU CMOPHbIX BOMNPOCOB 6MO/I0MMYECKOro COIEPIKaHUS;

FOTOBHOCTb K rYMaHUTapHOM U BOJIOHTEPCKOM
eATeNbHOCTY;

2) NAaTPUMOTUYECKOro BOCMMUTAHMUA:

cchOpMUPOBAHHOCTb POCCUMNCKOM rpakJaHCKoM
MAEHTUYHOCTU, MNATPMOTM3MA, YBAXKEHMS K CBOEMY Hapoay,
4yyBCTBa OTBETCTBEHHOCTM nepen PoamHoM, ropaocTtM 3a CBOM
KpaM, cBoio PoauHy, CBOM A3bIK M Ky/AbTypy, MpPOLLJOE WU
HacTosee MHOroHauMoHa/IbHOro Hapoaa Poccuu;



LEHHOCTHOE OTHOWEHUE K MPUPOAHOMY Hacneauio U
NaMATHMKAM NpUpoabl, AOCTUXKEeHuAM PoccmnM B Hayke,
MCKYCCTBe, cnopTte, TEXHOJI0MrUAX, TpyAae;

CMOCOGHOCTb OLUEHUBATb BK/AZ POCCUMCKMX YYEHbIX B
CTaHOBNEHWE W pasBuUTHUE OUONOTUM, MOHUMAHUA 3HAYEHMA
6GM1ONOrMK B NO3HAHUM 3aKOHOB MPUPOAbI, B XM3HM YesioBEKA U
COBPEMEHHOI0 06LEeCTBa;

naenHas Yy6eXAEHHOCTb, TOTOBHOCTb K CJ/YXKEHUIO MU
3awmTe OTevyecTBa, OTBETCTBEHHOCTb 3a €ro cyabby;

3) AYXOBHO-HPABCTBEHHOro BOCMMTaHMA:

OCO3HaHMe LyXOBHbIX LLEHHOCTEN POCCUMCKOrO HapoAa;

C(OOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HaHMUA, 3TUYECKOro
noBejeHus;

CNOCOGHOCTb  OUEeHMBaTb  CUTyaumlo M MpUHUMATb
OCO3HAHHble  pEeLlUeHMA, OPMEHTUPYACb HA  MOpPaJibHO-
HpPaBCTBEHHbIE HOPMbI U LLEHHOCTMU;

OCO3HaHME JIMYHOrO BK/MaAa B MOCTPOEHME YCTOMYMBOIO
6yayLiero;

OTBETCTBEHHOE OTHOLUEHME K CBOMM POAUTENIAM, CO34AHMI0
CeMbM Ha OCHOBE OCO3HAHHOIO MPUHATMS LLEHHOCTEN CEMEMHOM
XM3HU B COOTBETCTBMU C TpaamUMAMM HapoaoB Poccuu;

4) 3CTEeTU4YeCKOro BoCnuUTaHUA:

3CTeTMYECKOe OTHOLIEHME K MUPY, BKJIOYAA 3CTETUKY ObITa,
HAy4YHOro M TEeXHUYEeCKoro TBOpYeCTBa, CrnopTa, Tpyaa,
06LEeCTBEHHbIX OTHOLLEHMM;

MOHMMaHME  3MOLMOHANIbHOINO  BO3AEMCTBUA  KMBOM
NpUpoAbl 1 €€ LLEeHHOCTH;

FOTOBHOCTb K CAMOBbIPaXKEHMIO B pa3HbIX BUJAaX MCKYCCTBA,
CTpeMJ/IEHMNE NPOSBAATb KaYecTBa TBOPYECKOM JIMYHOCTMY;

5) ddusmyeckoro BocnmMTaHMA, popmMHpoBaHMA

Ky/1bTypbl 340pPOBbA 2 SMOLMOHAJIbHOIro
6naronony4ms:

NMOHMMaHME U peasim3aumsa 340pOBOro M 6He30nacHoro
obpasa YKM3HHU (3gopoBoe nUTaHue, cobnoaeHne

FMIMEHUYECKMX MpPaBU/I U HOPM, CHaslAaHCMPOBAHHbLIM PEXUM
3aHATUM U OTAbIXa, perynsapHas dusmyeckaa aKTUBHOCTb),



6epeXXHOro, OTBETCTBEHHOINO M KOMMETEHTHOrO OTHOLWIEHMA K
CO6CTBEHHOMY (PU3UYECKOMY M MCUXMYECKOMY 340POBbIO;

NMOHMMAHME LEHHOCTM TMpaBMA  MHAMBUAYAJIbBHOIO U
KOJIIEKTUBHOIO  6€30MacHOro noBeAEeHMA B CUTyauMmsx,
YrpOKaloLMX 340POBbI0 M XKU3HM NIOAEN;

0OCO3HaHMe NocaeaACTBMM M HEMPUATUA BPeAHbIX MPUBbIYEK
(ynoTpe6sieHMs a/Ikorons, HApKOTMKOB, KypeHUs);

6) TpyaoBOro BoCcnmMrtaHMUA:

FOTOBHOCTb K TpyAy, OCO3HaHME LEHHOCTM MacTepCTBa,
Tpyaonooue;

FOTOBHOCTb K aKTUBHOM AeATE/IbHOCTU TEXHOJIOrMYECKOM U
CcouMasibHOM HanpaB/IEHHOCTM, CMOCOBGHOCTb MHMUMMPOBATb,
NJaHMpoOBaTb M CAMOCTOATE/IbHO  BbIMNOJIHATb  TaKYylo
AEeATENbHOCTD;

MHTEPEC K pas/MyHbIM cdhepaM npodeccruoHasibHOM
AEeATeNIbHOCTM, YMEHMEe CcoBeplaTb OCO3HaHHbIM  BbIGOP
oyaywen npodeccuM M peanmsoBbiBaTb  COBCTBEHHbIE
YKM3HEHHbIE NNaHbl;

FOTOBHOCTb M CMOCOGHOCTb K  0OOpa3oBaHUIO U
CaM006pa3oBaHMI0 Ha NPOTAXKEHUM BCEWN KM3HMU;

7) 3Ko/NI0rM4ecKoro BOCNUTAHMUA:

3KO0JIOFMYECKM Lie/1eCco0bpasHOe OTHOLLIEHME K NPUPOAE KaK
MCTOYHMKY KM3HU Ha 3emJie, OCHOBE €€ CyLeCTBOBaHMA;

NOBbILLEHME YPOBHA 3K0JI0rM4EeCKOM KYy/IbTYpbl:
NpMob6peTeHME onbiTa MJAaHUPOBAHUA MOCTYIMKOB M OLUEHKU MUX
BO3MOXHbIX NMOCNEACTBUM AJ1S OKPYKaKLLEN cpebl;

OCO3HaHME TrN006a/IbHOrO0  XapaKTepa  3KOJ0rM4yecKmx
Npo6aemM U NyTeEU UX peLleHus;

CNOCOBHOCTb MCMNOJIb30BaTb NPMOBPETaEMbIE MPU U3YHEHUMN
GU1ONOr MM 3HAHUA U YMEHMSA NPU PELLEHMU NMPO6JIEM, CBA3AHHbIX
C payMoHa/ibHbIM NPMPOAOMNO/Ib30BaHUEM (COGII0AEHME NpPaBUA
noBeJeHnUss B MNpMpoAEe, HanpaBNEHHbIX Ha COXPaHEeHUe
paBHOBECMA B IJIKOCUCTEMAX, OXpPaHy BMAOB, 3SKOCUCTEM,
6uoccepsbl);

aKTUBHOE Henpuatue JeUCTBUM, NPUHOCALUMX Bpej
OKpY:KatlLwWen NpUpoaHOM cCpeae, YMEHWE MpOrHo3MpoBaTh



He6naronpusATHbIE 3KoNornMyeckme rnocneacTBms
npeAnpUHMMAEMBbIX AENCTBMU M NpeaoTBpaLlaTh UX;

Ha/MuMe  pasBUTOrNO  SKOJIOTMYECKOrO  MbILLJIEHMS,
3KOI0rMYE€CKOM KYJIbTypbl, OMNbiTa A€ATE/IbHOCTU 3KO/I0rMYECKOM
HanpaB/IEHHOCTM, YMEHMS  PYKOBOACTBOBAaTbCA MMM B
Nno3HaBaTe/IbHOM, KOMMYHMKATUBHOM M COLIMANbHOM MpPaKTUKeE,
FOTOBHOCTM K YYaCTUIO B TMPaKTUYECKOM JAeATeNIbHOCTH
3KOJ/I0rMYECKOM HamnpaB/IEHHOCTH;

8) ueHHoCTH Hay4YHOro Nno3HaHMA:

CchOpMMPOBAHHOCTb MMPOBO33PEHUSA, COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO pa3BUTUA HaAyKM M 06LLIECTBEHHOM

NPaKTUKM, OCHOBaHHOro Ha Auanore KY/bTYp,
CNoCco6CTBYIOLLIEr0 OCO3HAHMIO CBOEr0 MECTA B MOJIMKY/IbTYPHOM
MM1pE;

COBEPLLUEHCTBOBAHUE SI3bIKOBOM M UYMTATE/IbCKOM KYNbTYpbl
KaK CpeAcTBa B3aMMOAEMCTBUA MeXAY JII0AbMWU M MO3HAHUA
MMPa;

NOHMMaHKUE cneumdmKn BUONOrMKM KaK HayKU, OCO3HAHUA eé
posit B (pOPMUPOBAHMU pPaLMOHA/IbHONO Hay4YHOrO MbILIIEHUSA,
CO3ZJaHMU LIEJIOCTHOrO NpeAacTaB/iEHMs 06 OKpyXKallWeM Mupe
Kak O eIMHCTBE NpUpPOAbl, Ye/I0BEKA M 06LWECTBA, B MO3HAHMMU
NPUPOAHbIX 3aKOHOMEPHOCTEMN M1 PELLEHUM NMPOBJSIEM COXPAHEHMA
NPMPOAHOro paBHOBECUS;

y6eXKAEHHOCTb B 3HAYMMOCTU BUOJIOrUM 1S COBPEMEHHOM
UMBMAM3AUMM:  OOECrnevYeHMss HOBOro YpPOBHA  pa3BMUTUSA
MeJMLUMHbI,  CO3JaHue  MNEPCNEeKTUBHbIX  BUOTEXHOIOMUM,
CMNOCOOHbIX  pelwaTb  pecypcCHbie  Mpob6siemMbl  pa3BUTMA
yenoBe4yecTBa, MOMCKA MNyTeM BbIXoga M3  106a/bHbIX
3KO/IOFMYECKMX npobaemM M obecneyeHnsa nepexoga K
YCTOMYMBOMY  PasBUTUIO, pPaLMOHA/IbBHOMY  WMCMOJIb30BaHMUIO
NPUPOAHbIX PEeCcypcoB M (HOPMUPOBAHMIO HOBbIX CTaHAAPTOB
YKM3HMU;

3aUHTEPECOBAHHOCTb B MOJIyYEHUM BUOSIOrMYECKUX 3HAHMM
B Le/IX MOBbILIEHUA 06LEN KYNbTypbl, €CTECTBEHHO-Hay4YHOM
FPAMOTHOCTM, KaK COCTABHOM 4YacTU  DYHKUMOHA/IbHOM
FPAaMOTHOCTM oOby4darlmxca, GOpMMPYEMOM MNpU  U3YYEHUM
ouonormu;



NOHMMAHME CYLLLHOCTM METO/I0B NMO3HAHMSA, UCMOJIb3YEMbIX B
€CTEeCTBEHHbIX HayKaX, CMOCOGHOCTU MCMO/Ib30BaTb MOJTyYaeMble
3HaHMA ANA aHa/M3a U OGBACHEHUA ABJIEHMIM OKPYKaKoLEro
MMpa U MNPOUCXOAALMX B HEM M3MEHEHWUM, YMEHWE aAenatb
060CHOBAHHbIE 3aK/OYEHMS Ha OCHOBE Hay4yHbIX (AKTOB M
MMEIOLLMXCA JlaHHbIX C LUE/bl0  MOJIyYEeHMS  [OCTOBEPHbIX
BbIBOZOB;

CMOCOBHOCTb CaMOCTOSITE/IbHO MCMOb30BaTh
6UONIOTMYECKME 3HaAHMA ANS pelleHMs Npo6JieM B peasibHbIX
YKM3HEHHbIX CUTYyaLMAX;

OCO3HaHME LEHHOCTM Hay4yHOM AeATe/IbHOCTM, FOTOBHOCTb
OCyLLECTBAATb NMPOEKTHYH0 2 nccnenoBaTeIbCKyo
leATeNbHOCTb MHAUBMAYAIbHO M B Fpynne;

FOTOBHOCTb M CMOCOGHOCTb K HEMpPEPbIBHOMY 06pa30BaHMI0
M CaMoO6pa30BaHUI0, K aKTUBHOMY MOJIyYEHMIO HOBbIX 3HAHWM
Nno 6M010rMM B COOTBETCTBMM C KM3HEHHBIMM MOTPEBHOCTAMM.

METANMPEAMETHbDIE PE3YJ/IbTATDI

MeTanpegMeTHble  pe3y/aibTaTbl  OCBOEHMA  Yy4ebHOoro
npeamMeTta «buonorus» BKJIIOYAIOT: 3HaYMMble ana
dopMHpoBaHUSA MUWPOBO33pEHUA o6yyaroLmMxca
MeXAUCUMNINHAPHbIE (MexxnpeaMeTHbIE) o6l eHay4YHble
MOHATUA, OTparkaroliMe LEeNOCTHOCTb HAyYHOM KapTUHbI MMpa U
cneundmnKy MeTog0B MNO3HAHMA, MCNOJIb3YEeMbIX B €CTECTBEHHbIX
HayKax (BelecTBO, 3Heprua, AB/ieHMEe, MNpoLecc, CUCTEMA,
Hay4HbIM (aKT, MPUHUMM, FTMNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopua, uccnefoBaHue, HabnwaeHne, U3MepeHne, SKCNepUMEHT

7 APYrux), YHMBEpPCAJIbHbIE y4YeOHble AencTBuA
(no3HaBaTesibHblE, KOMMYHMKaTUBHbIE, perynaTuBHble),
obecneunBaroLme dopmupoBaHue YHKUMOHAIbHOM

FPAMOTHOCTM U  COLUMANIbHOM KOMMETEHUMM O0BYYaKLMXCH,
CNOCOBGHOCTb  OBYy4arLUXCA MCMO/Ib30BaTb  OCBOEHHblE
MEXAUCUMINIMHAPHbIE,  MMPOBO33PEHYECKME  3HaAHMA U
YHUBEPCA/IbHblEe Yy4ebHble JeUCTBUA B MO3HABATE/IbHOM MU
coumanbHOM NpaKkTHKe.

MeTtanpeamMeTHble  pe3yabTaTbl OCBOEHMS  MNPOrpamMbl
cpeaHero obuiero o6pasoBaHMA AOXKHbI OTpaXKaTb:



OBnapgeHue YHMBEpCaJ/ibHbIMU y4eO6HbIMU
rno3HaBaTe/IbHbIMU AEUCTBUAMMU:

1) 6a30Bble JiIorM4eckme 4emcTBUA:

camocToATeNlbHO  (OpMYy/aMpoOBaTb M aKTyaIM3MpoBaTb
npo6ieMy, paccMaTpmBaTb €€ BCECTOPOHHE;

MCMOJIb30BaTb NPU OCBOEHUM 3HAHMM MPUEMbI JIOTMHYECKOrO
MbIWWIEHUA (aHanu3a, CMHTe3a, CpaBHEHMA, Knaccudukaumu,
06006LEHMS), PaCKpbIBaTb CMbIC/T BMOJIOTMYECKUX TMOHATUM
(BblAENATb UX XapaKTepHble MpU3HaKM, yCTaHaBAMBATb CBA3U C
APYTUMMU MOHATUAMM);

onpefenAtb Uenn AeATesIbHOCTM, 3ajaBasd napameTpbl U
KpUTEPUM  UX  [JOCTMXKEHWUA,  COOTHOCUTb  pe3y/bTathl
AEATENIbHOCTU C MOCTAaBNAEHHbIMU LIENAMMU;

MCNOJIb30BaTb OMONOrMYECKME MNOHATMA ANA OOGbACHEHMA
(haKToOB U ABNEHUM }KUMBOWU NPUPOAbI;

CTPOMTb  JIOTMYECKME  paccyxaeHua  (MHAYKTUBHbIE,
AeYKTUBHbIE, MO aHa/Iornu), BbIABAATb 3aKOHOMEPHOCTU M
NPOTMBOPEYMA B paCCMaTpPUBAEMBIX ABJIEHUAX, POPMYIMPOBATb
BbIBOAbl U 3aK/II0YEHMS;

NPUMEHATb CXEMHO-MOoAe/IbHble cpeacTBa ANA
NpeACTaB/IEHMA  CYLLECTBEHHbIX CBSA3€M M  OTHOWEHWM B
M3yYaeMbIX BUONOrMYECKUX 06BEKTAX, a TaKkKe MPOTUBOPEUYMM
pa3HOro poja, BbIAABJIEHHbIX B Pa3/IMYHbIX MHEMOPMALMOHHbIX
MCTOYHMKAX;

pa3pabartbiBaTb MJIaH peweHus npodaemMbl C  YY4ETOM
aHa/IM3a MMEKLWMUXCA MaTepUasbHbIX M  HeMaTepuasibHbIX
pecypcoB;

BHOCUTb KOPPEKTMBbI B AEATENbHOCTb, OLEHMBATb
COOTBETCTBME  pe3y/ibTaTOB  LEJIAM,  OUEHMBATb  PMCKMU
nocsieACcTBUN AEATE/IbHOCTM;

KOOpPAMHMPOBaTb M  BbIMOJIHATL paboTy B  YCAOBMUAX
peasibHOoro, BUPTYa/IbHOr O 7 KOMOMHMPOBAHHOIO
B3aMMOENCTBUS;

pa3BMBaTb KpEaTUBHOE  MbIWJIEHME NPU  pPELUEHUM
XM3HEHHbIX NPOGIEM.

2) 6a3soBble uccnegoBaTesibCkMe 4eUCTBUA:



B/laZleTb  HaBblkaMM  y4yebHO-UcCCcNeoBaTe/IbCKOM M
NPOEKTHOM AEeATENbHOCTU, HaBblKaMM pa3pelleHUs MNpobaeM,
CNOCOOHOCTbIO M FOTOBHOCTbIO K CAMOCTOATE/IbHOMY MOMCKY
METOAOB  pEeLlUeHUA MNpPAKTUYECKMX 3a4a4vy, MNPUMEHEHMIO
pa3/IM4YHbIX METOAOB NO3HAHUA;

MCNO/Ib30BaTb  pas3/IMyHble  BUAbl  AEATENbHOCTM  NO
NOJTYYEHMIO HOBOrO 3HaHMA, ero MHTEepnpeTaumm,
Npeobpa3oBaHMIO U MPUMEHEHUIO B YYEOHbIX CUTyaUMAX, B TOM
ymucne npu cosgaHum y4ebHbIX U COLManbHbIX MPOEKTOB;

¢dopmHpoBaTb Hay4YHbIM TUM MbILWIEHUA, BNAAETb HAy4YHOM
TEPMUHOIOTMEN, KNHOYEBLIMM MOHATUSIMU U METOAAMM;

CTaBUTb M (HOPMYAMpPOBaTb COOCTBEHHblE 3aJayv B
06pa3oBaTE/NIbHOM JEeATE/IbHOCTM U KM3HEHHbIX CUTYaLMSIX;

BbISIBNATb NPUYMUHHO-CNEACTBEHHbIE CBA3MU 7
aKTya/M3MpoBaTb 3ajavy, BblABMraTb rmnotesy €€ peleHus,
HaXoAMTb apryMeHTbl A8 AoKa3aTe/IbCTBa CBOUX YTBEPKAEHUM,
3aZlaBaTb NMapaMeTpbl U KPUTEPUM PELLEHUS;

aHa/M3MpoBaTb MOJIYyYEHHbIE B XOAE€ PpELUEHMA 3aJaum
pe3y/sibTaTbl, KPUTUYECKM OLUEHMBATb MUX [JOCTOBEPHOCTb,
NPOrHO3MpoOBaTb M3MEHEHME B HOBbIX YCJIOBMAX;

AaBaTb  OUEHKY  HOBbIM  CUTYyaUMSM, oLeHMBaTb
NPUOBPETEHHbLIN OMbIT;

OCYLLECTB/IATbL  Lie/IeHanpaB/ieHHbIM  MOUCK  MNepeHoca
CpeAcCTB U CNOCO60B AEUCTBUA B NPOodEeCCHOHa/IbHYIO Cpeay;

YMETb MEpPEHOCUTb 3HaHMA B MNO3HaBaTEJIbHYylD U
NPaKTUYECKY0 061aCTU KMN3HEAEeATEIbHOCTH;

YMETb MHTErpuvpoBaTb 3HAHMSA M3 pPasHbIX NPeAMETHbIX
obnacrteu;

BblABUraTb HOBble MAEWU, npegsiaraTb OpPUrMHAJIbHbIE
nogxoAbl W  pELIeHUs, CTaBUTb MNpPoOGJAEMbl M  334a4M,
AONyCKaLlMe aNbTEPHATMBHbIE PELLEHUS.

3) pa6oTta c MHdopmMaumen:

OPUEHTUPOBATLCA B Pa3/IMYHbIX UCTOYHMKAX MHQOpMauumn
(TeKCcTe y4yebHOro nocobmsi, Hay4yHO-MOMyJISPHOM NuTepaType,
GUMONOrMYECKMX CJIOBApAX M CMNpaBOYHMKAX, KOMMbIOTEPHbIX
0asax AaHHbiX, B UHTepHeTe), aHaau3upoBaTb MHDOPMaLMIO



pa3/IMiHbIX BMAOB M (HOpM MpeacTaBNAEeHUA, KPUTUYECKM
oueHMBaTb €€ AOCTOBEPHOCTb M HEMPOTUBOPEYMBOCTD;

dopMynpoBaTb 3arnpochbl M NPUMEHATb pPas/IMYHbIe METOAbI
npuM noucke M oTbope 6MONOrMYEecKoM  UHDOPMALUM,
HEeo6X0AMMOM A/1A BbINOJIHEHUA YYEOHbIX 3aa4;

npuobpeTartb OMbIT  MCMOJIb30BaHUA  MH(OPMaLUOHHO-
KOMMYHMKATMBHbIX TEXHOJIOTMM, COBEPLUEHCTBOBATb KYJIbTYpY
aKTUBHOIO MCMNOJIb30BaHMA Pa3/IMYHbIX MOMCKOBbIX CUCTEM;

CaMOCTOATE/IbHO BblOMpPaTb ONTUMaJIbHY1O dopmy
npeacTaBieHUA GUMOMOrMYECKOM UMHMDOPMALMM (CXEMbI, FpaduKK,
Avarpammbl, TabauLbl, PUCYHKU U ApYyroe);

MCMO/Ib30BaTb HAy4HbIM A3blK B KayecTBe CpeacTBa Npu
pabote C 6MONIOrMYECKOM  MHGOpMaUMEN:  MPUMEHATL
XUMUYECKUE, PU3NYECKME U MaTEMATMYECKME 3HAKM U CMMBOJIbI,
dopMynbl, abbpeBuaTypy, HOMEHKNATypy, MCMNO/b30BaTb M
npeo6pa3oBbiBaTb 3HaKOBO-CUMBOJIMYECKME cpeacTBa
Har1a4HOCTH;

BNageTb HaBbIKaMM pacrno3HaBaHMA 7 3aLUMTbI
MHdopMaumm, MHHOPMaLMOHHOM 6€30NaCHOCTU JIMYHOCTMH.

OBnapeHue YHUBEpCaJ/ibHbIMU
KOMMYHMKATUBHbIMU EUCTBUAMM:

1) o6weHne:

OCYLLECTBNATb KOMMYHUKaUMM BO BCEX cCdepax XM3HM,
aKTMBHO y4acTBOBaTb B AMaNiore Uau AUCKYCCMMU MO CyLlecTBy
06CYyKJaeMOM TeMbl (YMEHME 3aJaBaTb BOMPOCHI, BbICKA3bIBATb
CYXXJEHMA OTHOCUTE/IbHO BbIMOJIHEHUA NMpeasaraeMon 3aZauu,
YUMTbIBaTb MHTEPECbl M COMIAaCOBAHHOCTb MO3MUMK  APYrUX
YYACTHMKOB Auanora mam AUCKYCCUM);

pacno3HaBaTb  HeBepba/ibHble  cpeacTBa  0OOLWEHMSA,
NOHMMaTb 3HAYeHMe CouMabHbIX 3HAKOB, MNpeAnoCbI/IOK
BO3HWMKHOBEHMA KOHMJMKTHbIX CUTyauMMi, YMETb CMArvyaTtb
KOH(MIMKTbI M BECTM NEPEroBOpbI;

BNnageTb pa3/IM4YHbIMMU cnocobamm o6LeHnA 7
B3aMMOAENCTBMSA, TMOHMMATb HaMEpPeHUA ApYyrux aen,
NPOABNATb YBa)MTE/IbHOE OTHOLWEHME K cobecegHMKY U B
KOppeKTHOM chopme hOpMYyIMPOBaTb CBOM BO3PAXKEHUS;



pa3BEPHYTO M JIOTMYHO M3NaraTb CBOK TOYKY 3pEHMS C
MCNONIb30BaHMEM A3bIKOBbIX CPEACTB.

2) coBMecTHasA AeATeNIbHOCTb:

MOHMMAaTb U MCMOJIb30BaTb MPEUMYLLECTBA KOMAHAHOM M
WHAMBUAYANIbHOM  PpaboTbl MPU  pELUEHUUM  BUOIOrMYECKOM
npo6sieMbl, 060CHOBbIBAaTb HEOBXOAUMMOCTb  MPUMEHEHMSA
rpynnoBbiX (opM B3aMMOAEMUCTBUA MNPU  PELLUEHMU YYEBHOM
3aauu;

BblGUPATb TEMATMKY U METOAbl COBMECTHbIX AEMCTBMM C
YYETOM O6LIMX MHTEPECOB U BO3MOXKHOCTEM KarKAOro YjaeHa
KONNEKTUBA;

NPUHUMATD Lenm COBMECTHOM AEeATe/IbHOCTH,
OpraHu3oBblBaTb M  KOOPAMHMpPOBaTb JEMCTBMS Mo eé
JOCTUKEHMIO: COCTaBNATb NJIAH AENCTBUM, pacnpeaenaTb poau
C YYETOM MHEHMM YYACTHMKOB, OOCY)XAaTb pe3y/bTaTbl
COBMECTHOM paboThl;

OLIEHMBaTb KAa4eCTBO CBOEr0 BK/aAa M KaXXAoro yYacTHMKa
KOMaHAbl B 06U pe3y/ibTaT No pa3paboTaHHbIM KPUTEPUSM;

npeanaratb HOBble MPOEKTbl, OLEHMBATb MAEU C MO3MULMMU
HOBM3Hbl, OPMIMHANILHOCTM, MPAKTUYECKOM 3HAYMMOCTMH;

OCYLLECTB/SATb MO3UTUBHOE CTpaTernMyeckoe noBefeHME B
pas/IMYHbIX CUTYaUMAX, NPOSB/IATbL TBOPYECTBO M BOOBpaXKeEHHME,
OblTb MHULMATUBHbDIM.

OBflageHue YyHUuBepcaZibHbIMU pPeryaaTUBHbIMMU
AENCTBUAMM:

1) camoopraHmsauma:

MCNONb30BaTb OGMOJIOTMYECKME 3HAHUA ANS  BbISAB/IEHMSA
NPo6JIEM U UX PELLEHUA B }KM3HEHHBIX U YYEBHbIX CUTYaLMAX;

Bbl6MpaTb Ha OCHOBE 6MOJIONMYECKUX 3HAHUM LiENEBbIE U
CMbIC/IOBbl€ YCTAHOBKM B CBOMX AEMCTBUAX M MOCTYMKaxX Mo
OTHOLLEHMIO K *KMBOM NpUPOAE, CBOEMY 3[40POBbI0 M 340POBbLHO

OKpY’KaloLLMX;
CaMOCTOATE/IbHO OCYLLIECTBNATb Nno3HaBaTe/IbHYIO
J[eATENbHOCTD, BbIABNATb Npo6aeMbl, CTaBMUTb U

dopMy/iMpoBaTb COGCTBEHHbIE 3aZla4yM B 06pa3oBaTe/IbHOM
AEATENIbHOCTU U KM3HEHHbIX CUTYaUMAX;



CaMOCTOAITE/IbHO COCTaBJISITb MJIAH peLIeHUA NpPo6aeMbl C
YYETOM MMEIOLMXCA PECYPCOB, COBCTBEHHbIX BO3MOXHOCTEN U
npeanoyYTeHUM;

ZlaBaTb OLEHKY HOBbIM CUTYaLMSIM;

paclUMpATb PpaMKKU y4EeBHOro npegmMeta Ha OCHOBE JIMYHbIX
npeanoyYTeHUN;

Jlenatb OCO3HaHHbIM BbI6OP, apryMeHTUpoBaTb €ro, 6paTb
OTBETCTBEHHOCTb 3a peLLeHME;

OLEHUBaTb NPMOBPETEHHbBIM OMbIT;

Crnoco6cTBOBaTb (POPMMPOBAHMIO M NMPOSBIEHUIO LUIMPOKOM
3pYAMUMM B pasHbiX 06/1aCTAX 3HAHMM, MOCTOAHHO MOBbIWATH
CBOM 06pa3oBaTe/IbHbIM M KY/IbTYPHbIM YPOBEHD.

2) CAMOKOHTpPOJ1b:

/laBaTb OLEHKY HOBbIM CUTYyaLMAM, BHOCUTb KOPPEKTUBLI B
leSTe/IbHOCTb, OLEHMBATb COOTBETCTBME PE3Y/IbTATOB LIENAM;

BJlaleTb HaBblkaMM MO3HaBaTE/IbHOM pedaeKCun Kak
OCO3HaHMA  COBEpPLUIAEMbIX AEWUCTBMM U MbICAUTESIbHbIX
NnpoueccoB, WX pe3ysbTaTOB M OCHOBaHMM, WMCMOJIb30BaTb
NpUémbl pedIeKCUM ANA OUEHKM CUTyauuu, Bbl6opa BEPHOro
peLleHus;

YMETb OLEHMBATb PUCKM M CBOEBPEMEHHO MPUHUMATD
PELLUEHMSA MO UX CHUKEHMIO;

NPUHMMATb MOTMBbI M apryMeHTbl ApYrMx MpM aHasmse
pe3y/ibTaToB AeATE/IbHOCTMH;

3) npuHATHE Cceba u Jpyrux:

NPUMHMMATL Ccebs, MNOHMMAA CBOM  HEAOCTAaTKU MU
JIOCTOMHCTBA;

MPUHMMAaTb MOTMBbI M aprymMeHTbl APYrMx MNpu aHanmse
pe3y/ibTaToB AeATEe/IbHOCTMH;

Npu3HaBaTb CBOE MpaBO M NMpPaBO APYrMX Ha OLUIMOKMU;

pa3BMBaTb CNOCOB6HOCTb MOHUMATb MMUP C NO3MLUKM APYroro
YyenoBeKa.

NMPEAMETHbDIE PE3YJ/IbTATDI

MpeaMeTHble pe3ysbTaTbl 0CBOeHMA nporpammbl COO no
o6unonornmn Ha 6a3oBOM YpPOBHE BKJHOYAKT cneundunyeckme ans
yyeb6HOro npeameta «buonorusa» HayyHble 3HAHUA, YMEHMA U



cnocobbl  AENUCTBMM MO  OCBOEHMIO, MHTEpnpeTauum WU
npeobpa3oBaHMi0 3HaHMM, BMUAbl AESTE/IbHOCTM MO MOJYYEHMIO
HOBOIr0 3HaHMS U NPUMEHEHUIO 3HAHUM B Pa3/IMYHbIX YYEOHbIX
CUTYyaUMAX, a TaKXKe B peasibHblX XM3HEHHbIX CUTyauumsax,
CBA3aHHbIX C 6uonormen. B nporpamme npeagMeTHble
pe3y/ibTaTbl NpeAcTaB/ieHbl NO rogaM oby4eHus.

[MpegMeTHble pe3y/ibTaTbl OCBOEHMA Yy4eOHOro npeameTa
«brnonormna» 8 10 Knacce fOMKHbI OTparkaTb:

CchOPMMPOBAHHOCTb 3HaHWM O MecTe M posiM GMOJIOrMKU B
CUCTEME  Hay4yHOro 3HaHMA  eCTeCTBEeHHbIX HayK, B
¢dopmMHpoBaHNM COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHMHbI
MUpa U Hay4YHOro MMPOBO33PEHMS, O BKJIaZlE POCCUMCKUX MU
3apybeXKHbIX  YYEHbLIX-OMOM0roB B pasBUTME  OMONOMUM,
YHKUMOHANbHOM PAaMOTHOCTM YesloBeKa AN pelleHus
¥XM3HEHHbIX 3aay;

YMEHME  pacKpbiBaTb  COAeprKaHMe  BGMOJIOrMYECKMX
TEPMUHOB M MOHATUM: }KM3Hb, K/IE€TKA, OpPraHM3M, METabo/IM3M
(obMeH BelwecTB M NpeBpalleHMe 3SHepruu), romeocrtas
(camoperynauma), ypoBHEBas OpraHu3aumsa XKMBbIX CUCTEM,
caMmoBocrpomsBegeHmne (penpoaykuma), HacneacTBEHHOCTD,
M3MEHYUBOCTb, POCT U pa3BUTHE;

yMeHMe u3naratb OMONOrMYecKnMe Teopuu (KNeToudHas,
XPOMOCOMHaH, MyTaUMOHHas, LLeHTpa/ibHasA Aorma
MOJIEKYNSIPHOM 6Monorun), 3akoHbl (. MeHaensa, T. MopraHa, H.
M. BaBuMnoBa) M yyeHMA (0 UEHTpaxX MHoroobpasva M
NMPOUCXOXKJEHMA KY/JbTYpHbIX pacTteHun H. WU. Basunosa),
onpeAenATb rpaHuubl UX NMPUMEHUMOCTU K XKUBbIM CUCTEMAM;

YMEeHWE BNajeTb MeTo4aMM HAyyHOro no3HaHuA B
ounonormu: HabageHne 1 onrucaHUe XMBbIX CUCTEM, MPOLLECCOB
M ABNEHUM, OpraHMsaumMss M npoBeAeHMe 6UOJIOrMYECKOro
JKCNEPUMEHTA, BblABUXXEHUE rMnoTessl, BblAB/IEHME
3aBMCMMOCTU MEXAY UccneanyembiMu BeIMYMHaMM, 06 bACHEHME
NONIYYEHHbIX pe3y/IbTaTOB, MCMOJ/Ib30BAHHbIX HaY4YHbIX MOHATUM,
TEOPUM M 3aKOHOB, YMEHWE AeslaTb BbiBOAbl HA OCHOBaHMMU
NOJIyYEHHbIX pe3y/1bTaToOB;

YMEHUE BblAENATb CYLlEeCTBEHHbIe MPU3HAKM BUPYCOB,
KNeTOK  MNpOKapMoT M JYKApMOT, OAHOKJIETOYHbIX U



MHOIOK/IETOYHbIX OpPraHM3MoB,  OCOGEHHOCTM  MpOLECCOB:
OOMEHa BeWeCTB W TMpeBPALLEHUA DHEPrMM B  KNETKE,
dOTOCHMHTE3a, MNJIACTUYECKOrO M DHEpPreTUYeCKoro OoOMeHa,
XEMOCHHTE3a, MUTO3a, MEMO3a, OMNJI0OTBOPEHUSA, PA3MHOXKEHMA,
MHAMBUAYANIbHOIO Pa3BUTMA OpraHmM3amMa (OHToreHes);

YMEHME MPUMEHATb MOJIYYEHHbI€ 3HAaHUA AJ19 06bACHEHMA
GUOJIOTMYECKMX TPOLECCOB U  ABJIEHMM, ANA  MNPUHATUA
MPaKTUYECKMX pELIEHUM B MOBCEAHEBHOM KM3HU C LEJIbIO
obecrneyvyeHus 6e30MacHOCTU CBOEro 340pOBbSA M 340POBbA
OKpYyXKawwmx  ngen, CcobniaeHMss HOPM  FPaMOTHOrO
NoBeEHUA B OKpY’Kalollen npupoaHOM cpeae, MNOHUMMaHue
HEO6XOAMMOCTU MCMOJIb30BaHUA [OCTMMKEHUM COBPEMEHHOM
ouonorum 2 BUOTEXHOJIOr MM ansa paLMOHa/IbHOro
NpUPOAONO0/Ib30BaHUS;

YMEHME pelaTb 3/IEMEHTapHblIe FreHEeTUYECKME 3aJauM Ha
MOHO- M AUMrubpuaHoe  CKpelumBaHMe, cuenneHHoe
Hac/sieoBaHue, COCTaB/IATb CXEMblI MOHOIrM6pHaHOro
CKpeliMBaHUA ANA nNpeacKasaHMA Hac/leA0BaHUA MPU3HAKOB Y
OpraHM3MOB;

YMEHUE BbINOJIHATL JlabopaTOpHble M MpaKTUYEeCKUe
paboTbl, cobnwgatb nNpaBuvaa nNpu pabote C y4yebHbIM U
NlabopaToOpHbIM 000PYAOBaAHUEM;

YMEHME KPUTUYECKM OueHMBaTb M MHTEpnpeTMpoBaTb
MHpOPMALMIO OBMOSIOFMYECKOro COAEPrKaHUA, BKJKOYAKOLWLYHO
nceBAoHaYy4YHble 3HAHMUA U3 Pas/IMYHbIX MCTOYHMKOB (CpeacTBa
MaccoBOoM WMHGOPMALUM, Hay4YHO-MOMyNsAPHbIE MaTepuasbl),
3TMYECKME acneKTbl COBPEMEHHbIX UCCIeA0BaHUM B BMONOMMHU,
MeanUMHE, BUOTEXHOIOMMU;

YMEHME co34aBaTb COOCTBEHHbIE MUCbMEHHbIE MU YCTHbIE
coobuleHusa, o6o6uaa O6MONIOrMYECKYD MHMpOpMaumlo U3
HECKO/IbKMX MCTOYHMKOB, MPAMOTHO MCMNO/Ib30BaTh NMOHATUMHbIN
annapat 61osormu.

[MpeaMeTHble pe3y/sibTaTbl OCBOEHMA YYEOHOro npeamerta
«buonoruna» 8 11 Knacce ponXKHbl oTpaxatb:

CchOPMMPOBAHHOCTb 3HAHWM O MecTe M pPOoJiM BMOJIOrMKU B
CUCTEME  HAy4yHOro  3HaHMA  €eCTEeCTBEHHbIX  HayK, B
¢dhopMUPOBaHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTUHbI



MUpa U Hay4yHOro MMPOBO33PEHMS, O BKJIaZIE POCCUMCKMUX MU
3apybeXKHbIX  YYEHbIX-OMOMOroB B pasBUTME  OMONOMUM,
(YHKUMOHANbHOM FPaMOTHOCTM 4YesloBEKa ANA  peLUeHuUs
YKM3HEHHbIX 3a4av;

yMeHUe pacKpbiBaTb coAeprkaHue OUONOrMYECKUX
TEPMMHOB M MOHATUM: BMJ, NONYAAUMS, reHodoH, 3BOoUMSA,
ABMXKYyLWMEe cunbl  (paKTopbl) 3BOOLMM, MNPUCIOCOBNIEHHOCTb
OpraHuM3MoB, BMAOOOpa3oBaHWE, 3KoAOrMyeckue  akTopbl,
JKOCUCTEMA, MNPOAYLUEHTbl, KOHCYMEHTbl, peayueHTbl, Luenu
NMTaHMA, 3KONornM4ecKkaa nMpammaa, bmoreoueHos, mocodepa;

yMeHMWe usnaratb 6uonormvyeckme Teopmm (3BOIOLMOHHASA
Teopua Y. JapBuHa, CMHTETUYECKAA TEOPUA IBOJIIOLMM), 3aKOHbI
M 3aKOHOMepHOCTU (3apogbiweBoro cxoactea K. M. bspa,
yepe/ZloBaHMS INaBHbIX HanpaBJIEHUM U NyTeM 3BoouuM A. H.
CeBepuoBa, y4deHua o Ouocdepe B. WM. BepHaackoro),
onpeaenAatb rpaHMLbl UX NPUMEHMMOCTU K XKMBbIM CUCTEMAM;

YMEeHMe BAajeTb MeToJaMM Hay4yHOro no3HaHMA B
61ONOrun: HabaaeHue U ornMcaHue XMBbIX CUCTEM, NMPOLECCOB
M ABNEHUM, OpraHMsaumMss M npoBeAeHMEe 6GUOJIOrMHYECKOro
3KCMEPUMEHTA, BblABMXEHUE rMNoTe3bl, BblAB/IEHUE
3aBMCMMOCTU MEXKAY UCCneayembiMU BeNMYMHAMMK, 06 bACHEHUE
MOJIyYEHHbIX pe3y/ibTaToB, MCMOJIb30BaHHbIX HAYYHbIX MOHSATHM,
TEOPUM M 3aKOHOB, YMEHWE aenaTb BbiIBOAbl HA OCHOBaHMMU
NOJIyYEHHbIX pe3y/IbTaToB;

YMEHUE BbIAENATL CYLWECTBEHHbIE TMPU3HAKMU CTPOEHUSA
6MOJIOrMYECKMX OOBEKTOB: BWUIOB, MOMNYAAUMM, MNPOAYLEHTOB,
KOHCYMEHTOB, peAayueHTOB, OMOreoueHO30B U 3SKOCUCTEM,
OCOGEHHOCTU MPOLECCOB: HAC/NEACTBEHHOM M3MEHYMBOCTMH,
€CTeCTBEHHOro otbopa, BUA006pa3oBaHMA, NPUCMNOCOOBNEHHOCTH
OpraHM3MOB, AEMCTBUSA 3KOJIOFMYECKMX (PAKTOPOB Ha OpraHM3Mbl,
nepeHoca BewecTB M TMNOTOKA JSHEPrMM B IKOCUCTEMAX,
AHTPOMOreHHbIX U3MEHEHUM B 3KOCMCTEMAX CBOEM MECTHOCTM,
KpyroBopota BelWeCcTB M OMOreoxXmMMMYeCKMX LUMKIOB B
ounocdepe;

YMEHME MPUMEHATb MOJIyYEHHbIE 3HAHMA ANA 06 bACHEHMUA
OGMOJIOTMYECKMX TMPOLECCOB U  ABJIEHWMM, ANA  MNPUHATUA
NPaKTUYECKMX PELIEHUM B MOBCEAHEBHOM XMU3HM C LEJbIO



obecrneyeHuss 6e30MacHOCTU CBOEro 3740pOBbS M 340POBbA
OKpY’KaloWux  JiloAer, CO6JIIOAEHMS  HOPM  FPAaMOTHOro
NnoBeAeHMs B OKpYXKalollen MNpUpoAHOM cpeae, MNOHMMaHue
HEO6XOAMMOCTU MCMOJIb30BAHUA AOCTMMKEHMU COBPEMEHHOM
6M1ONI0rMKN AN paLMOHaIbHOro NPUPOAOMNO/Ib30BaHUS;

YMEHME pellaTb 3JIEMEHTApPHble OMOIOTMYECKME 3aJauM,
COCTaB/IiTb CXEMbl MNEpeHoca BEWeCcTB M 3HEepruM B
3KocUcTeMax (Lenu NUTaHuA);

YMEHME BbINOJIHATL J1abOpaTOpPHbIE M  MpPaKTUYECKUE
pa6oTbl, cobagaTb NpaBuMaa NpU paboTe C YY4EeOHbIM U
NnabopaTopHbIM 060pyAOBaHMEM;

YMEHUE KPUTHUYECKU OLEHMBATb M MHTEPNPETUPOBATb
MHMDOPMaLMIO BMOJIOTMYECKOTO COAEPrKaHMA, BKJIHOYAIOLLYHO
NnceBAOHAY4YHbIE 3HAHMA U3 Pa3/IMYHbIX MCTOYHUKOB (CpeacTBa
MaccoBoM MHOPMaLMKU, HaydHO-MOMYyNAPHbIE MaTepuasbl),
paccMaTpuBaTb  ro6asibHble  3KOJNI0rMYecKue  npo6siembl
COBPEMEHHOCTU, (POPMMPOBATL MO OTHOLWEHUID K HUM
COOCTBEHHYIO NO3ULMUIO;

YMEHME co3JaBaTb COOCTBEHHbIE MUCbMEHHbIE M YCTHbIE
coobueHnsa, o0b6o6wana OMoNormM4ecKyto MHpoOpmMaumio U3
HECKOJIbKMX MCTOYHMKOB, TPAMOTHO MCMNOJIb30BaTb MOHATUMHbBIN
annapart 6MoIormu.



TEMATHUYECKOE NJIAHUPOBAHUE

10 KJ/1IACC
KonunyecrtBo 4acosB aﬂeKTpOHHble
Ne HammeHoBaHMe pa3genioB U KoHTponb| Mpakthue | (undposbie)
n/n TeM Nnporpammbl Bcero Hble CKMne OGPaBOBaTeﬂbeIe
pa6oTbl pab6oThbl pecypchbl
1 bronorua kak Hayka 2 0 0-5 EESQ e o0/ 76412252
2 YKMBble CMCTEMbI U MX OpraHM3aLms 1 1 0 ESSS';‘;’;?&?O%?ENMKZQ
3 XUMMYECKMIM COCTaB U CTPOEHME 8 0.5 1 Bbubnmoreka LLOK
KJIETKM https://m.edsoo.ru/7f41c292
5 Pa3sMHoOXXeHue n uHagmsuayanabHoe 5 0 1 bubnmnoteka LOK
pa3BuTHME OpPraHM3MoOB https://m.edsoo.ru/7f41c292
6 HacnheactBeHHOCTb U 8 0.5 1.5 bubnmnoteka LOK
M3MEHYNBOCTb OPraHU3MOB https://m.edsoo.ru/7f41c292
7 CeneKkumsa opraHmsmos. OCHOBbI 3 0.5 0 Bbubnmoreka LIOK
6GMOTEXHOI0r MM https://m.edsoo.ru/7f41c292
8 PesepaHoe Bpema 1 0 0 Eﬂgﬂ I;I/C)r;?er:jioljgt}f/7f41c292
OBLLEE KOJIMYECTBO YACOB MO 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 KJ1IACC

KonunyecTtBO HacoB

DNIeKTPOHHbIEe

Ne n/n| HaviMeHoBaHue pasaesios KoHTponb | Mpaktuue | (umdposbie)
M TEM NpoOrpamMmbil Bcero Hble CKMue o6pasoBaTeJsibHble
pa6oTbl pa6oTbl pecypchbl
1 3BO/MOLMOHHAA 61O/10T M i 1 1 Eﬂgﬂ l//l/on:.eeijasolj.cr)tlf/7f41cc74
2 Bo3HMKHOBEHME U pa3BUTHE 9 0.5 0.5 bubnmnoteka LOK
XM3HU Ha 3emne https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl 1 OKpyKatoLas 5 0.5 1 bubnanoteka LOK
cpeaa https://m.edsoo.ru/7f41cc74
4 CoobLecTBa M 3KON0rMYeCKUue 9 0.5 0 Bubnuorteka LLOK
CUCTEMDI https://m.edsoo.ru/7f41cc74
) PesepaHoe Bpems 2 0-5 1 Eﬂgﬂ ;I/On:?eijiolal'.onlf/7f41cc74
OBLLUEE KOJZIMYECTBO YACOB MO 34 3 3.5

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




NMOYPOYHOE NMNJIAHUPOBAHME

10 KJIACC
KonunyecrtBo 4acosB AaTa 3}'|e|.<'|'po|.||.|b|e
Ne Tema ypoka Kontpo | MpakTu n3yy Wcpposbie
n/n Bcero | nbHble | ueckue | - | O6pasoBaTesibHble
pa6oTbl| pab6oTbl pecypchbl
bubnmoteka LOK
1 buonormna B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToAabl NO3HaHUA KMBOM
npupoapbl. NpakTMyeckasa paborta
bubanoteka LOK
2 No 1 «Mcnonb3oBaHWe pas/IMyHbIX 1 0.5 https://m.edsoo.ru/863¢6122
MeTOoZ0B NpU U3YyYEeHMMU
6GMONOrMYECKUX OO BEKTOB>
3 Buonormyeckmne cuctemslt, 1 bubnmoteka LOK
npouecchbl U UX U3yyeHune https://m.edsoo.ru/863e6564
4 XUMMYECKUIM COCTaB KIETKM. 1 bubnmoreka LLOK
Boga v MMHepasibHble CoNn https://m.edsoo.ru/863e674e
5 benkun. CoctaB U CTpoEHUE 1 bubnmoteka LOK
6enKoB https://m.edsoo.ru/863e6b72
depMeHTbl — B1onornyeckme
KaTa/m3aTtopsbl. /labopaTtopHas
6 pabota Ne 1 «M3yyeHune 1 0.5 bubnmnoteka LOK
KaTaJIMTUYECKOM aKTUBHOCTM ) https://m.edsoo.ru/863e6b72
depMeHTOB (Ha NpuMepe
amunasbl UM KaTanasbl)»
bubnmoteka LOK
7 yrnesogpl. Jinnngel 1 https://m.edsoo.ru/863e6870
8 KoHTponbHOe TecTupoBaHMe no 1 1 Bubnmnorteka LLOK



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

pasgeny. HyknemHoBble KUCOThI.
ATO

https://m.edsoo.ru/863e6d5c

UcTopus 1 MeToabl U3ydYeHUs

bubnmoteka LOK

9 KNneTku. KnetoyHasa teopus https://m.edsoo.ru/863e6e88
10 KneTtka Kak LenocTHas »kmBas
cmcTtema
CTpoeHMe 3yKapmoTU4eCKOoM
KNeTkn. JlabopaTtopHas paboTa Ne
2 «M3yyeHue CTpoeHUA KNeToK Bubanorteka LLOK
11 pacTeHMM, }KMBOTHbIX, FPU6OB U 0.5 https://m.edsoo.ru/863e6ff0
6aKTepUi Nos MMKPOCKOMOM Ha https://m.edsoo.ru/863e716c
rOTOBbIX MMKpOMpenapaTax U ux
onucaHue»
bubnmnoteka LIOK
12 OBMeH BEIECTB MM METABOMIM https://m.edsoo.ru/863e766¢
bubnmnoteka LOK
13 DoToCHHTE3. XeMoCuHTes https://m.edsoo.ru/863e7c98
- bubnmoteka LOK
14 SHEpreTUeckni o6meH https://m.edsoo.ru/863e7aae
KOHTpo/sibHOEe TecTUpoBaHWeE No
pasaeny "Knetka" XnM3HeHHbIM
LUMKAN KNEeTKU. JeneHne KNeTku.
bubnmoteka LOK
15 MuTo3. JlabopaTopHas paboTa Ne 0.5 0.5 https: //m.edsoo.ru/863e7dcA
3 «HabnwoaeHne mmto3a B
K/JIeTKaX KOHYMKa KOpeLLKa JyKa
Ha roTOBbIX MMKpoOMnpenapaTax»
16 buocnHTes 6enka. Peakuusa bubnanoteka LOK
MaTpUYHOro CMHTE3a https://m.edsoo.ru/863e79%6e
17 TpaHcnsaumMa — OMOCUHTE3 GeslKa buGnmoteka LIOK

https://m.edsoo.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

Hekneto4yHble hopMbl XKU3HM —

bubnmnoteka LOK

18 BMPYChblI https://m.edsoo.ru/863e7540
bubnmnoteka LOK
19 qojof;:m?’lﬁggmomewﬂ https://m.edsoo.ru/863e81b6
P https://m.edsoo.ru/863e831e
. bubnanoteka LOK
20 Mewtos https://m.edsoo.ru/863e7f4a
O6pa3oBaHue U pa3BUTHE
NOJIOBbIX K/JIETOK.
21 OnnopotBopeHune. JlabopaTopHas 0.5 Bubnmorteka LLOK
pabota Ne 4 «M3yyeHne cTpoeHnA ) https://m.edsoo.ru/863e81b6
NOJIOBbIX KN€TOK Ha FOTOBbIX
MMKponpenapaTax»
KoHTponbHas paboTta no pasgeny
"Pa3sMHoXeHue 1
bubnanoteka LOK
22 MHAMBMﬂ'yan..bHoe pasBuTHE https://m.edsoo.ru/863e8436
opraHusmoB” UHamMBuAayabHoe
pa3BUTME OpraHM3MOB
eHeTHMKa — HayKa o
23 HacneACTBEHHOCTU U Brbmoreka LIOK
U3MEHYUBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU Hac/e[0BaHUA
bubanoteka LOK
24 EESZE:;):AV&OHOM6PMAH0€ https://m.edsoo.ru/863e8878
AnrnépuaHoe cKpelumBaHue.
bubnmnoteka LOK
25 igﬁﬁ:;gg::::?_{;ﬁ;iaKOB https://m.edsoo.ru/863e89a4
CuenneHHoe HacnegoBaHUe
26 npu3HakoB. J/labopaTopHas 0.5 bubnnotera LIOK

pabota Ne 5 «U3yyeHne

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

pe3y/IbTaToB MOHOrMGPUAHOIO U
AUTMBPUAHOIO CKPELUMBAHUA Y
Ap030(1/ibl Ha rOTOBbIX
MMKporpenapaTtax»

'eHeTMKa nona. HacnhepoBaHue

bubnmoteka LOK

27 NPU3HAKOB, CLEMN/IEHHbIX C NOJIOM https://m.edsoo.ru/863e8c60
N3MeHUYMBOCTb.
HeHacneactBeHHas
M3MEHYNBOCTb. JlabopaTopHas
28 pa6ota Ne 6. N3yyeHne 0.5 bubnmoteka LOK
Mo UKaALMOHHOM ) https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, NOCTPOEHNE
BapMauMOHHOro psajaa m
BapM1aLMOHHOM KPUBOM»
HacneactBeHHas M3MEHYMBOCTD.
29 JlabopaTopHas pa6oTa Ne 7. 0.5 bubnmoteka LOK
«AHanu3 MyTauum y Apo3odusibl ) https://m.edsoo.ru/863e8efe
Ha roToBbIX MUKpoOrpenapaTax»
bubnmnoteka LOK
30 FeHeTnka yenoseka https://m.edsoo.ru/863e8d78
Pe3epBHbii ypoK. KoHTponbHoe
31 TecTupoBaHme 0606LeHMe no 0.5
Teme «HacneacTBeHHOCTb U '
M3MEHYMBOCTb OPraHU3MOB»
bubnmoteka LOK
32 Cenekums kak Hayka v npouecc https://m.edsoo.ru/863e9214
33 MeToabl U AOCTUXKEHUA CENEKUMM bubnanoteka LOK
PacTEHUM U }KMBOTHbIX https://m.edsoo.ru/863e9214
34 BroTexHonorma Kak otpacsib bubnmnoteka LOK

npom3BoAcCTBa

https://m.edsoo.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

OBLEE KOJ/IMYECTBO YACOB NO
MPOIrPAMME

34




11 KJ1IACC

KonunyectBo 4acos

DNIeKTPOHHbIE

AaTta
Ne Tema ypoka KoHtpo | Mpaktv | |, undpoBbie
n/n Bcero | sibHble | uyeckue | ...| ©OOpasoBaTtesbHbie
pa6oTbl| pab6oThbl pecypchbl
1 JBOIIOUMA U MeTO bl eé 1 bubnanoteka LLOK
U3y4vyeHunsa https://m.edsoo.ru/863ea20e
2 UcTopua pa3BUTUA 1 bubnmnoteka LOK
npeAacTaBAeHMIM 06 3BOOLIMU https://m.edsoo.ru/863e9570
bubnmnoteka LUOK
3 MuKposBo/IOLNA 1 https://m.edsoo.ru/863e9cl1e
Monynauma Kak anemMeHTapHas
eanH1ua BUAA M SBOJIIOLMM.
bubnmnoteka LUOK
1 0.5
4 /la6opatopHas pa6ora Ne 1 https://m.edsoo.ru/863e99cé
«CpaBHeHWe BUAOB Mo
MOpPONOrMYECKOMY KPUTEPUIO»
5 ABMKyLMe CUNbl (3N1eMeHTapHble 1 bubnmnoteka LOK
¢dakTopbl) 3BOOUUM https://m.edsoo.ru/863e9da4
6 EcTecTBeHHbIM 0TGOp M €ro 1 Bbubnmorteka LLOK
dopMbl https://m.edsoo.ru/863e9ed0
KOHTpo/sibHOEe TecTUpoBaHWE No
pasgesny " 3BOJIIOLMOHHAA
6uonorua” PesynbraTthbl
3BOJIOLUMM: NPMUCNOCO6/IEHHOCTD
7 OpraHM3mOB M BMA006pa3oBaHMe. 1 0.5 0.5 514611-140Te|<a LIOK
https://m.edsoo.ru/863e9fde
JlabopaTtopHas pa6orta Ne 2
«OnMcaHMe NpUCcNoco6NeHHOCTH
opraHmM3ma 1 eé oTHOCUTE/IbHOIr o
XapakTtepa»



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

HanpaBneHuna n nytu

bubnmnoteka LOK

«BO3HMKHOBEHME U pa3BUTHE
¥¥M3HM Ha 3emnex

MaKpo3BOJ1lOLMM https://m.edsoo.ru/863e9c1e
9 HeobpaTuMocTb 3BOJIIOLMM
10 NUCTopHA XKM3HU Ha 3emne n
MeToAbl €€é 13yveHunA
11 MnoTe3bl NPOMCXOXKAEHMA bubnmnoteka LOK
*XM3HM Ha 3emne https://m.edsoo.ru/863ea5a6
12 Pa3BuTHE KM3HU Ha 3emne no bubnmnoteka LOK
3pam U nepuoaam https://m.edsoo.ru/863eabbe
OcHoBHbIe 3Tarbl 3BONOLMM
pacTUTE/IbHOrO U }MBOTHOIO
13 mupa. lNMpakTnyeckaa pabota Ne 1 0.5 0.5 bubnmnoteka LOK
«MN3y4yeHne nckonaembix ' ' https://m.edsoo.ru/863ea8bc
OCTATKOB PACTEHUM U }KMBOTHbIX
B KO/INEKUMAX>»
14 CoBpeMeHHasa cuctema 0.5 bubnmnoteka LUOK
OpraHM4eckoro Mmpa ) https://m.edsoo.ru/863ea48e
15 JBONIIOUMA YesI0OBEKA bubnmnoteka LUOK
(aHTponoreHes) https://m.edsoo.ru/863eac2c
16 AsuxKywime cunbl (hbakTopbl) bubanoteka LLOK
aHTpornoreHesa https://m.edsoo.ru/863ead44
17 OcHoBHble cTagumn 3BOOUUM
yenoBekKa
18 YesnoBeveckune pacobl U bubnmnoteka LUOK
npuvpoaHble aganTtaumm YenoBeKa https://m.edsoo.ru/863eaea2
Pe3epBHbIM YpoK. KOHTpo/IbHas
19 pa6oTta O606LeHne No Teme 0.5



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

JKONI0rmA Kak HayKa

21

Cpeapbl obuTaHUA U
3KoJiIornyeckune aKktopbl

bubnmnoteka LOK
https://m.edsoo.ru/863eafec

22

Abrotnyeckme dakTopsbl.
JlabopaTopHas paboTta Ne 3.
«Mopdonornyeckme oco6eHHOCTH
PACTEHUM U3 pasHbIX MECT
obutaHua». JlabopaTtopHas
pabota Ne 4. «BnnsaHue ceBeTa Ha
POCT 1 pa3BUTUE YEPEHKOB
Koneyca»

bubnmoteka LOK
https://m.edsoo.ru/863eb10e

23

Buotnueckue dakrtopsl

bubnmnoteka LOK
https://m.edsoo.ru/863eb348

24

JKO/I0rMyeCcKMe XxapakTepUCTMKM
nonynaumun. NpakTuyeckas
paboTa Ne 2 «[MloacyYéT NNOTHOCTH
NonysIAUMKM pasHbIX BUAOB
pacTeHuMn»

0.5

25

CoobuiecTBa OpraHM3mMoB —
6uoueHo3

bubnmnoteka LOK
https://m.edsoo.ru/863eb46a

26

KoHTpO/IbHOE TeCcTMpOBaHME.
JKOJIOTMYECKNE CUCTEMDI
(3KoCUCTEMDI)

0.5

bubnmnoteka LOK
https://m.edsoo.ru/863eb46a

27

OcHoBHble nokasaTenn
KOCUCTEMbI. JKOJI0rMYeCcKne
nMpamuabl. CBOMCTBA 3KOCUCTEM.
Cykueccus

bubnmnoteka LOK
https://m.edsoo.ru/863eb5fa

28

MprpoaHble 3KOCHUCTEMbI

29

AHTpOI'IOFeHHbIe 3KOCHUCTEMDI



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

Bunocdepa — rnobanbHas

bubnmnoteka LOK

30 3KoCUCTEMA 3eMIn 1 https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTM CyLLEeCTBOBaHUA 1 bubnmnoteka LUOK
6uocodepsbl https://m.edsoo.ru/863ebd16
32 YenoseyecTtBo B 6Uochepe 3emnm 1
33 CocyuwectsoBaHue Npmpoabl U 1 bubnmnoteka LOK
yesoBeyecTsa https://m.edsoo.ru/863ebale
Pe3epBHbIM YpoK. KOHTpo/iIbHOE
TecTpoBaHue 0606LeH1E TEMDI
34 1 0.5
«CoobLecTBa U 3KON0rMYecKkme
CUCTEMbI»
OBLLUEE KOJIMYECTBO YACOB MO 34 3

MPOIrPAMME



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




YYEBHO-METOANYECKOE OBECIEYEHUE
OBPA3OBATEJIbHOI'O NMPOLUECCA

OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI ANA
YYEHUKA

» brionorua, 10 knacc/ benses A4.K., Abimwmy .M., Ky3HeLoBa
J1.H. v apyrue; noa pepakumen bensesa A.K., Abimwmua .M.,
AKuMOHepHOe obuecTBo «M3pgaTtenbcTtBo «[llpocBeleHne»

e buonorna, 11 knacc/ benses A.K., bopoauH MN.M., AbiMmwmy

.M. v apyrue; noa peaakumen bensesa A.K., Abimwmua .M.,

AKuMOHepHOe obuecTBo «M3pgaTtenbcTtBo «[lpocsBeleHne»

METOANYECKUNE MATEPUAJIbI AN1A YHYUTENA
Buonorus. NMoypoyHblie pa3paboTku. 10-11 Knacchl. ba3oBbik

YPOBEHb.

LUNDPPOBbIE OBPA3OBATE/IbHbIE PECYPCbI U
PECYPCbl CETU UHTEPHET

resh.edu.ru
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