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NMOACHUNTEJIbHAA SATTMCKA

Mpn pa3paboTke nporpammbl MO 6MONOrMN TEOPETUYECKYIO OCHOBY A1
onpefeneHnst noaxoAoB K (DOPMMPOBAHUIO COAEPXKaHWS Y4eGHOro npeameTa
«buonorna» coctaBunn: KoHUenTyasbHble nonoxeHna &droc COO o
B3aIMOOOYC/IOBIEHHOCTN  LIeNIe, COoAepyKaHusi, pe3ynbTaToB  00yYeHUs W©
Tpe60oBaHWin K YPOBHIO NOArOTOBKM BbIMYCKHMKOB, NMOMOXEHMS 06 06LMX Lensx v
NPUHLUMNAX, XapaKTepu3yHLMX COBPEMEHHOE COCTOSIHME CUCTEMbl CpefHero
obulero o6pasoBaHus B Poccuiickoin ®Pefepaumn, a Takke [MOMIOXKEHNA O
crneymgmke 61Monornm, eé 3Ha4eHM B MO3HAHUW XXMBOW NPUPOAbLI 1 0becreyeHum
CYLLIeCTBOBaHMA YesioBeveckoro obuectea. CornacHO Ha3BaHHbLIM MOOXEHUSAM,
onpefeneHbl OCHOBHbIE PYHKLMM NPorpaMMbl Mo 61onorum n eé CTpykTypa.

Mporpamma no O6uonornn Aaét npeactaBneHne o Uensx, 06 o6Luen
cTpatermm 06yYeHWs, BOCMUTAHUA W pPasBUTMSA 00y4aroLMXCA CpeacTBamMu
yuyebHOro npeameta «buonorusi», onpegenset o06s3aTeNlbHOE NpPeaMETHOe
COAepXaHve, ero CTPYKTYpy, pacrpefefsieHue Mo pasgenaMm un  Temawm,
PEKOMEHYEMYIO MOCNef0BaTeNbHOCTb U3YUYeHNs y4ebHOro marepuana ¢ y4éToMm
MEXNPeAMETHbIX W BHYTPUMNPEAMETHbIX CBSI3ei, /IOrMKM 006pa3oBaTelbHOro
npouecca, BO3PacTHbIX 0COBEHHOCTEN 06YUarOLLNXCS.

B nporpamme no 6uonorMm  Takxke Y4MTbIBAKOTCA TpeboBaHWA K
NNaHUPYEMbIM NIMYHOCTHLIM, MeTanpeaMeTHbIM M NPeAMETHbIM pe3y/bTaTam
06yyeHVs B  (DOPMMPOBAHUM  OCHOBHbIX BWAOB  Y4eOHO-MO3HABATE/IbHOM
AeATeNbHOCTU/YYEOHbIX [AENCTBUA 00y4YaloWMXC MO OCBOEHMIO COAEepXKaHUs
61os10rMYecKkoro obpasoBaHus.

B nporpamme no 6uonormm (10-11 knaccel, 6a30BbI YPOBEHb) pPeasn30BaH
MPUHLUMM MPEeMCTBEHHOCTN B M3y4eHMM 6uonoruu, 6narogaps Yemy B HeW
NPOCMaTPMBaeTCA HanpaB/EHHOCTb Ha pa3BUTWE 3HAHWA, CBA3AHHbLIX C
(hOpMUPOBAHMEM  eCTECTBEHHO-Hay4yHOro  MWPOBO33PEHMS, LIEHHOCTHBbIX
OpPUEHTaUMIA INYHOCTK, 3KONOTMYECKOTO MbILLSIEHNA, NPeACTaB/EHMIA O 340POBOM
obpase XWM3HN U GepeXXHbIM OTHOLLUEHMEM K OKPY)KaloLlend NPUPOAHON cpefe.
MoaTomy Hapsfdy C M3y4vyeHMem 06LLEONONOrMYECKNX TEOPUIA, a TakKe 3HaHMI O
CTPOEHMU XKMBbIX CUCTEM PA3HOMO paHra u CYLHOCTU OCHOBHbIX MPOTEKAOLNX B
HMX NPOLECCoB B nporpaMmMe no 6uosiornm yaeneHo BHUMaHWME MCMO/b30BaHNIO
MOTyYEHHbIX 3HAHWIA B MOBCEAHEBHOMW XXN3HW 41 PeLUeHns NPUKNagHbIX 3a4ad, B
TOM umcre: NPoOUNaKTUKM HacNeACTBEHHbIX 3a00/IeBaHMIN YenoBeKa, MeanKo-
reHeTMYecKoro KOHCYNbTUPOBaHWS, 060CHOBaHWS 3KO/I0MMYECKM
LienecoobpasHOro MoBeAeHUs B OKpY)XXatouwleil NpuMpOAHON cpefe, aHaimsa
B/IMSHUS XO3ANCTBEHHOW [eATE/IbHOCTM YesioBeKa Ha COCTOSHME MPUPOAHBLIX W
NCKYCCTBEHHbIX 9KOCUCTEM. Y CU/IEHNE BHUMaHMA K MPUKIAAHON HanpaB/ieHHOCTU
y4yebHOro npegmeta «bmonorna» NpoAMKTOBaHO HEOBXOAUMOCTbLIO 0becneyeHus



YC/TIOBUI ANS PeLleHns OHOM M3 aKTyaslbHbIX 3afay LLIKObHOro 61Monornyeckoro
obpas3oBaHuWs, KoTOopas npeanofnaraeT  opmMupoBaHME Yy 0Oy4aroLMXCH
CMOCOBGHOCTN afanTMpoBaTbCAd K W3MEHEHMSAM [AMHAMWYHO Pa3BUBAMOLLErOCH
COBPEMEHHOI0 MUpa.

Bvonormsa Ha ypoBHe cpegHero o6Llero 06pa3oBaHWA 3aHWMAeT BaXKHOE
mMecTo. OHa obecreuvBaeT (HOPMUPOBaHME Yy 0Oy4YatoOLWMXCA MpPeCTaB/EHNA O
Hay4HOW KapTuvHe Mupa, paclumpseT u 0600LlaeT 3HaHWA O XXMBOW Mpupoge, eé
OT/INYUTENIbHLIX MPU3HAKAX — YPOBHEBOW OpraHM3auMm 1 3BOMKOLMKU, CO3LAET
YCNOBMS  A/19:  MO3HaHMA  3aKOHOB  XXMBOW  Npupofbl,  (HOPMUPOBaHMA
(hYHKUMOHa/IbHOW rpamMOTHOCTW, HaBblKOB 3[0pOBOr0 WM 6e30racHOro obpasa
YKN3HW, 3KOIOMMYECKOTO MbILL/IEHWNA, LLlEeHHOCTHOIO OTHOLLEHWSA K YXMBOW NPUpPOAe
N Yesl0BeKY.

BosbLIOe 3HaYeHre GUONOrNA MMEET TakXXe ANA PeLLeHNs BOCIUTaTE/IbHbIX U
pasBMBalOLLMX  3adady  cpefHero  oOwWero ob6pasoBaHus,  coumanm3aumm
obyyvatowmxcs. V3yyeHve 6ronorum obecneumsaeT yCnoBusa And GopmMmpoBaHuns
NHTENNEKTYa/IbHbIX, KOMMYHWUKAUMOHHLIX W MH(OPMaUMOHHBIX  HAaBbIKOB,
3CTETUYECKON KyNbTypbl, CNOCOOCTBYET WMHTErpaumMm OMONOrMYECKUX 3HAHWIA C
npeLCcTaBNeHNAMN U3 APYrMX YUYebHbIX NpeLMeToB, B YACTHOCTU, (IU3NKKN, XUMUN
N reorpagun. HasaHHblE MOMIOXKEHUA O MpefHa3HayeHUU y4yeGHOro npeamerta
«buonorusa» CcocTaBunv OCHOBY [ANA OMNpefdeneHWs MnoaxohoB K oTéopy WU
CTPYKTYPVPOBaHMIO €ero COAEepXKaHWs, NpeAcTaB/ieHHOro B MporpaMme Mo
6uonorun.

OT16op cofepxaHuna ydyebHoOro npeameTta «buonorus» Ha 6a30BOM YpPOBHe
OCYLLECTBNIEH C MO3UUMIA KyNbTypOCOOOPA3HOro noaxoda, B COOTBETCTBUM C
KOTOpbIM O0Oy4arowmecs [O/HKHbI OCBOWUTL 3HAHMSA U YMEHWA, 3HaYMMble AN
(hopMMpoBaHNA OOLLEN KyNbTypbl, ONpPefenstoline afekBaTHOe MNoBeAeHMe
4esioBEKa B OKPYXKatoLLleil NPUpPOAHOW cpeae, BOCTpeboBaHHbIE B NMOBCEAHEBHOM
XKU3HN W MpaKTUYeckor aeatenbHocTU. Ocoboe MECTO B 3TOM CUCTEME 3HaHWI
3aHMMatOT 3/IEMEHTbI COAepPXXaHus, KOTOpble Cy>KaT OCHOBOW Ans (hOpMUPOBaHUSA
NMPeACTaB/IEHNA O COBPEMEHHOW eCTeCTBEHHO-Hay4yHOW KapTuHe Mupa MU
LEHHOCTHbIX  OpWEHTauMAX  JIMYHOCTM,  CMOCOGCTBYHOLIMX  FymaHu3aumu
6ronornyeckoro obpasosaHus.

CTpyKTypupoBaHMe CofepXXaHus Yy4yebHOro marepvana B nporpamme no
OMONIOTUN  OCYLLECTBNIEHO C  YYETOM TMPUOPUTETHONO 3Ha4YeHWUs 3HaHMIn 06
OT/INUYNTENbHBIX 0COBEHHOCTSAX XXMBOI MPUPOLbLI, O eé YPOBHEBOW OpraHM3aLumn u
3BOMOLMKN. B COOTBETCTBMU C 3TUM B CTPYKTYpe Y4ebHOro npeameta «bronorns»
Bbl€/NeHbl Criefytowmne cogepxkaTebHble IMHUN: «BUOMorna Kak Hayka. MeTtogpl
Hay4yHOro nosHaHusa», «Knetka Kak 6uonornyeckas cuctema», «OpraHusm Kak



ouonornyeckas cuctema», «CuctemMa M MHOroobpasve OpraHM4yecKoro mupar,
«DBOMIOLMA XKNBOW NPUPOAbI», «DKOCUCTEMbI U NMPUCYLLME UM 3aKOHOMEPHOCTM.

Llenb n3yuyeHns yuyebHOro npeameta «buonorns» Ha 6a30BOM YpPOBHe —
OBNafileHVe  00y4YarLMMUCA  3HAHUAMWU O  CTPYKTYPHO-(PYHKUMOHaNbHOW
OpraHuM3auMm >KMBbIX CUCTEM pPasHOro paHra W MNpuUobpeTeHne  YMeHWiA
MCNONb30BaTb 3TU 3HAHUS ANA FPaMOTHbIX [AEACTBMIA B OTHOLLEHWM OOGbBEKTOB
YXKVMBOW NPUPOAbI U PELLEHUSA Pa3/INYHbIX XXN3HEHHbIX NPO6GIEM.

[loCTVXXeHne uenn usyyeHus y4yebHoro npegmera «buonorvs» Ha 6a30Bom
YPOBHE 06eCnevnBaeTCs peLleHreM CneayoLmx 3agay:

OCBOEHMe 00YyYatoWMMNCH CUCTEMbI 3HAHWWA O OMONOTMYECKUX Teopusix,
YUYEHUSX, 3aKOHaxX, 3aKOHOMEPHOCTAX, rnnoTesax, npasniax, CNyXalimx OCHOBOM
ANns POpMMpPOBaHMS MPeACTaB/EHUNIA O eCTECTBEHHO-Hay4HOW KapTuHE Mupa, O
MeTOoAax Hay4yHOro rno3HaHus, CTPOEHUM, MHOroobpasMm 1 0COBEHHOCTAX XUBbIX
CUCTEM Pa3HOr0 YPOBHS OpraHM3auum, BblAAKLLMXCA OTKPbITUAX U COBPEMEHHbIX
nccnefoBaHMsAX B 61Monoruu;

(hopmMpoBaHMe Y 06Y4arOLLUMXCA MO3HABATE/IbHbIX, WHTENNEKTYaNbHbIX W
TBOPYECKMX CMOCOBGHOCTE B MPOLECCE aHa/M3a fJaHHbIX O MyTAX PasBUTUA B
OMONOrMM Hay4HbIX B3rNSAL0B, WAEA M MOAXOA0B K M3YYEHWMIO XXMBbIX CUCTEM
Pa3HOro YpPOBHSA OpraHn3aunu;

CTaHOB/IEHMe Yy oOy4arowmxcs 00Wein  KynbTypbl, (QYHKLMOHaIbHOM
rPaMOTHOCTW, Pa3BUTME YMEHUIN OOBACHATb N OLEHNBATL ABMEHUS OKPYXKAHOLLErO
MMpa >KMBOW MpPUPOAbI HAa OCHOBAHUMW 3HAHWMA W ONbITa, MOMYYEHHbIX NpW
N3y4eHnn 6ronoruu;

(hopmupoBaHMe Yy 00y4aloLWMXCA YMEHWUA WINKCTPMPOBATb  3HAYeHUe
OMONOrMYECKMUX 3HAHWI B MNPaKTUYECKON [AeATeNbHOCTU YenoBeka, pasBuTum
COBPEMEHHbIX MeANLMHCKUX TEXHO/OMMIA N arpobnUOTEXHONOTWA;

BOCNUTaHWE YOEXAEHHOCTM B BO3MOXHOCTM MO3HAHUA Ye/IOBEKOM >KMBOM
npupoabl, HE06X0ANMOCTM GEPEXXHOI0 OTHOLLEHMS K HEid, COBMOAEHNS STUUECKUX
HOPM MPW NPOBeAeHNN BUONOTNYECKNX NCCNeA0BaHNIN;

OCO3HaHWe LEHHOCTU O6MOMOrMYECKMX 3HaHWIA ANA MNOBbIWEHWS YPOBHS
9KONOrMYECKON KyNnbTypbl, A1 POPMMPOBaHMS Hay4YHOrO MUPOBO33PEHUS;

NPUMeEHeHME NPUOBPETEHHBLIX 3HAHWUIA M YMEHWIA B NOBCEAHEBHOMN XMU3HW ANS
OLLeHKM NOCNeACTBNIA CBOEIN AeATEIbHOCTM MO OTHOLLIEHUIO K OKPYXKatoLLEen cpefe,
COOGCTBEHHOMY 3[0POBb, 060CHOBaHWE W COO/MKOAEHVME Mep MNPOUIAKTUKM
3ab60n1eBaHUN.

B cucrteme cpegHero obuiero obpasoBaHua «buonorus», msyvaemas Ha
6a30BOM YpOBHE, ABNAeTCA 0053aTeflbHbIM Y4YeOHbIM MpPeaMeToM, BXOAALMM B
cocTaB NpeAMETHON 061acT «ECTeCTBEHHO-HayUHble NPEAMETbI.



[na n3yyeHns 6ruonorny Ha 6a3oBoM YpoBHe cpefHero obLiero o6pasoBaHums
oTBoamTcA 68 yacos: B 10 knacce — 34 vaca (1 yac B Hegento), B 11 knacce — 34
yaca (1 yac B Hefento).



COLOEP>XAHWVE OBYUYEHWNA
10 K/TACC

Tema 1. bnonorma kak Hayka.

Bronorusa kak Hayka. Ceasb 61010rnn ¢ 06LLECTBEHHLIMU, TEXHUYECKUMU U
APYTMMU eCTECTBEHHLIMU HayKaMK, uiocogmein, STUKOWN, 3CTETUKON N NpPaBoM.
Ponb 6Guonoruv B (HOPMUPOBAHUM COBPEMEHHOW Hay4yHOWM KapTWHbI Mupa.
CucTema 610/10rMYeCKmX Hayk.

MeToAbl NO3HaHWSA XXUBOW NPUPOAbI (Hab/H0AeHWE, SKCNIEPUMEHT, OMKMCaHNe,
n3MepeHne, Knaccuukauus, MoAenMpoBaHWe, CTaTUCTUYecKasd 06paboTka
[aHHbIX).

JdemoHcTpaumn:

MopTpeTsl: Y. AapsuH, . MeHgens, H. K. Konbuos, JX. Y0TCoH 1 ®. Kpuk.

Tabnuubl 1 cxembl: «MeToAbl NO3HAHWS XXMBOW MPUPOLbI».

JTabopaTopHble 1 NpaKTU4YecKue paboThbl:

MpakTnyeckas pabota No 1. «MIcnonb3oBaHWe pas3NYHbIX METOAO0B Mpu
N3yyYeHUn BUOMOrNYECKNX OOBEKTOB.

Tema 2. )KnBble cCUCTeMbI U UX OpraHn3aLus.

YKuBble cuctembl (brocucTembl) Kak npegmeT nusydeHusa uonorum. Otanyme
YXVBbIX CUCTEM OT HEOPraHUYecKoW NPUpPosb.

CBoircTBa 61MOCUCTEM M X pa3HooBpasne. YPOoBHU opraHn3aumm 6UoCnCTeM:
MOMIEKYNAPHbIA,  KMNETOYHbINA, TKaHEBbIA, OpPraHW3MeHHbIW, MOMNYNALMOHHO-
BWO0BOW, 3KOCUCTEMHbIV (6MOreoLeHOTUYECKNIA), BUOCHEPHDBIIA.

JemMoHcTpaymn:

Tabnuubl 1 cxembl: «OCHOBHbIE MPU3HAKN YXN3HM», «YPOBHM OpraHu3aumm
YXKNBOW NPUPOAbI».

O6opyaosaHue: Mofensb monekynsl HK.

Tema 3. XMMNYECKUIA COCTaB U CTPOEHNE KNETKN.

XVMUYECKNIA CcOCTaB KNeTKU. XUMUYECKUe 3/M1IEMEHTbI: MaKpO3/IEMEHTHI,
MWUKPO3/1eMeHTbl. Bofa 1 MMHepasibHbIe BeLLecTBa.

®PYHKUMM BOAbI W MMUHEpPaibHbIX BeLecTB B KieTke. [loadep>kaHue
OCMOTUYECKOro banaHca.

Benkn. CoctaB n cTpoeHne 6enkoB. AMUHOKMUCNOTbI — MOHOMEPbI GeNKoB.
He3ameHVMble 1 3aMeHUMble aMUHOKUCIOTbl. AMUHOKUC/IOTHBIN COCTaB. YPOBHU
CTPYKTYpbl  6€e/1KOBO  MONeKy/bl  (MepBUYHasdA, BTOPWYHAsA, TPETUYHAA WU
YeTBEPTUYHAA CTPYKTypa). XMMUYecKne CBOMCTBa 6enkoB. buonornyeckume
(hYHKLUWW 6e/KOB.



depmeHTbl — Guonorvyeckne Katanusatopbl. CTpoeHMe  (epMeHTa:
aKTUBHbIA LEHTP, cybcTpaTHad crneun@uyuHocTb. KodepMeHTbl. ButamuHbl.
OTnMuns epMeHTOB OT HEOPraHWYEeCKNX KaTa/im3aTopos.

Yrnesofbl: MoOHOcaxapwuibl  (rnokKo3a, pubo3a U [e30KCnprbo3a),
ancaxapuiabl  (caxaposa, Nnakrtosa) W nonuMcaxapugbl  (Kpaxman, T[/IMKOreH,
LieniNt0103a). bruonornyeckne PyHKLUUN yrnesosos.

nnngel:  Tpuranuepuael,  oconunuael, ctepougbl.  TmapoduisbHo-
rmapoobHble CBOMCTBa. bBuonornyeckne QyHKUMM nmMnuaoB. CpaBHeHMe
YrneBofo0B, 6eNKOB M IMNUA0B KaK UCTOYHMKOB 3HEPT U,

HyknenHosble kucnotel: AHK wn PHK. Hykneotnabl — MOHOMepbI
HYKENHOBbIX KucnoT. CtpoeHne n yHKumn AHK. CtpoeHue n yHKumMm PHK.
Bugbl PHK. AT®: cTpoeHuMe 1 yHKUMN.

LinTonorus — Hayka o knetke. KnetouHas Teopus — npumep B3anMOoLenCTBumS
naen n PakToB B HAy4YHOM NO3HaHUWU. MeToAbl U3YYeHNS KNEeTKN.

KneTka Kak UenocTHas »>kmBasd cuctema. OO6LMe MNPU3HAKM  KNETOK:
3aMKHYyTas Hapy)KHas MembpaHa, monekynbl JHK Kak reHetMyeckuin annapar,
cucTema cuHTe3sa 6esika.

Tunbl KMETOK: 3yKapuoTUyeckas W npokapmoTuyeckas. OCOBEeHHOCTU
CTPOEHUA MPOKapMOTUYECKON KneTkW. KneTouHas cTeHka Gaktepuit. CTpoeHue
3YKapMOTUYECKON KNeTKW. OCHOBHblE OTIMUYMS PACTUTENbHOW, XXUBOTHON K
rPUBHOIN KNETKMN.

[MOBEPXHOCTHbIE CTPYKTYPbl KNETOK — K/eTOYHad CTeHKa, MMUKOKaIMKC, UX
(hyHKuMK. Mnasmatuyeckas membpaHa, eé cBoiCTBa M (hyHKUMK. LinTonnasma n eé
opraHongbl. OgHomMem6bpaHHble opraHougbl KneTku: 3IC, annapaT [onbmKu,
NIN30COMbI. [10N1yaBTOHOMHbIE OpraHouibl KNeTKU: MUTOXOHAPWUW, NNacTujpl.
[MponcxoxeHne MUTOXOHAPUA W nnactug. Bugbl nnactug. Hemem6paHHble
OpraHoufbl KNeTKW: pPUBOCOMbI, KNETOYHbIN LEHTP, LUEHTPUONN, PECHUYKW,
XIYTUKN. PYHKLMM OpraHOMA0B KNETKW. BKNOYeHns.

AApPO — perynaTtopHbIA LeHTP KneTkn. CTpoeHve agpa: agepHas 060/104Ka,
Kapuoniasma, XpoMaTuH, A4PbILLKO. XPOMOCOMbI.

TpaHCnopT BELLECTB B K/ETKE.

JemMoHcTpaumn:

MopTpeTbl: A. leBeHryk, P. I'yk, T. LLBaHH, M. LLneingeH, P. Bupxos, .
YoT1coH, ®. Kpuk, M. YunknHc, P. ®paHknuH, K. M. bap.

Anarpammbl:  «PacnpefeneHne  XMUMUYECKUX 3MIEMEHTOB B HEXWUBOM
npupoge», «PacnpegeneHme XUMUYeCKrX 3/IEMEHTOB B XXMBOW NPUPOLE».

Tabnuubl N cxembl: «[leproanyeckas Tabnmua XMMUYECKMX 3/1EMEHTOBY,
«CTpoeHne MoseKy bl BOAbI», «<BUOCUHTES 6esika», «CTpoeHre MOMeKy bl 6enka,
«CTpoeHue hepmeHTa», «HyknenHosble KUcnoTbl. JHK», «CTpoeHne MosneKkysbl



ATO», «CTpoeHNe 3yKapnoTMyecKom KNeTku», «CTPOeHMe XXUBOTHOM KNETKW»,
«CTpoeHne pacTuUTeNlbHOM KNeTKn», «CTpPoeHMe NPOKapUOTUYECKOM KNETKN»,
«CTpoeHue aapa KNeTkn», «YTNeBoabl», «Jiunuabi».

O6opyaoBaHMe: CBETOBOW MUKPOCKOM, 000pyAoBaHWe A1 MPOoBeAeHUs
Hab/IIOAEHNA, WM3MEPEHWI, 3KCMEePUMEHTOB, MUKponpenapaTbl PacTUTESIbHbIX,
YXMBOTHbIX 1 6aKTepuasibHbIX K/ETOK.

JlabopaTtopHble 1 NpakTUYecKue paboThbl:

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

NabopaTopHas pabota No 2. «M3yyeHMe CTPOEHUS KI/ETOK PacTeHWiA,
YXMBOTHbIX U GaKTePWUiA NoL MMKPOCKOMOM Ha roTOBbIX MUKpoMpenapaTax v ux
onucaHme».

Tema 4. )Kn3HeeaTeNNlbHOCTb KNETKMW.

O6MeH BeLLecTB, UM MeTabonmsm. Accummnnaums (NnacTuyecknii 06meH) un
ancenmmnnaumsa  (SHepreTMYecKUi 06MeH) — ABe CTOPOHbI €4MHOro npouecca
mMeTabonm3ma. Ponb 3aKOHOB COXPaHEHWS BELLECTB W 3Hepruv B MOHWMaHUK
mMeTabonmsama.

Tunbl 06MeHa BELLECTB: aBTOTPOMHbIA 1 reTepoTPOodHbIA. Ponb (PepMEHTOB
B 0OMeHe BELLECTB 1 NPEBPALLEHNN 3HEPTUN B KINETKe.

doTtocmHTe3. CseToBad W TemHOBad (pasbl (POTOCMHTE3a. Peakuuu
(POTOCUHTE3a. DPGEKTUBHOCTb POTOCKMHTE3A. 3HAYEHNE (DOTOCUHTE3A AJ1A YKU3HU
Ha 3emne. BnvsaHWe ycnoBuin cpefbl Ha POTOCUHTE3 M CMOCOObI MOBbLILLEHNSA €r0
MPOAYKTUBHOCTU Y KYNbTYPHbIX pacTeHUM.

XemocuHTe3. XeMOCUHTe3upyroLwmne 6akTepumn. 3Ha4YeHMe XemocuHTe3a A/
XXM3HW Ha 3emne.

DHepreTnyecknii 0O6MeH B K/eTKe. PaclyensieHne BeLecTB, BblfenieHne u
aKKyMy/MpOBaHWe 3HEpPrMnm B K/ETKe. JTanbl  3HEepreTMyeckoro obmeHa.
[ Nnkonus. bpoxkeHne 1 ero Buabl. KucnopogHoe OKWUC/eHWe, UMK KNeToUYHoe
AbIXaHue. OkuncnnTenbHoe (hocopunnmpoBaHue. APPeKTUBHOCTb
3HepreTMYecKoro obmeHa.

PeakumMn MaTpuyHOro cuHTesa. [eHeTuuyeckaa uwH@opmauma u  OHK.
Pean3aums reHeTMYeCcKon WHMopMaumMm B KneTke. eHETUYeCKUA KoL W ero
CBOWMCTBA. TpaHCKpunuus — MaTpuuHblii cnHTe3 PHK. TpaHcnsuus — 6MOCUHTE3
benka. dTanbl TpaHcnAumMu. KoavpoBaHMe amMWHOKMCIOT. Ponb pubocom B
bnocuHTese beska.

HekneTouHble (0OpMbl XXU3HM — BUPYCbI. VIcTopua oTKpbITUA BrUpycos (. .
BaHOBCKMi1). OCOBEHHOCTM CTPOEHMS U DKM3HEHHOrO0 UMKIa  BUPYCOB.
baktepvodarn. BonesHN pacTeHWin, >XMBOTHbIX W YesioBeKa, Bbl3blBaEMble
BUpycamun. Bupyc nmmyHogedmumTa yenoseka (BUY) — Bo3byautens Cra.



Ob6paTHad  TpaHCKpunuusa,  pesBeptasa W WHTerpasa.  [lpodwmnaktmka
pacnpoCcTpaHeHMs BUPYCHbIX 3a60/1€BaHUA.

JdemoHcTpaumn:

MopTpeTbl: H. K. Konbuos, 4. V. MBaHoBCKMIA, K. A. TUMMPA3EB.

Tabnuubl U CXeMbl: «TUMbl NUTaHUA», «MeTabonnam», «MUTOXOHOPUS,
«IHepreTnYecknn 0bMeH», «Xnoponnact», «PoToCUHTE3», «CTpoeHne AHK>»,
«CTpoeHne 1N (PYHKLUMOHMPOBaHME reHa», «CuMHTe3 6esika», «[ eHETUYECKMIA Kog»,
«Bupycbl», «baktepnotarn», «CTpoeHne M XXU3HEeHHbIN umkn supyca CrA[a,
bakTepuodhara», «Pennnkauma AHK.

O6opyaoBaHue: mogenv-annavkaumm «Yasoenve OHK n TpaHCKpunums,
«BbnocnHTE3 6eskax», «CTpoeHue KNeTKn», Mogenb CTpPYKTypbl AHK.

Tema 5. PasmMHOXeHWe 1 nHAMBUAYya/IbHOE pa3BuUTMe OpPraHn3MOoB.

KNeTouHbI LMK, WM XKU3HEHHbIA LUK KNeTKW. VIHTepasa M MUTO3.
Mpovuecchl, npoTekawowme B MHTepdase. Pennukauma — peakums MaTpUUHOro
cuHtesa [HK. CTpoeHMe XpOMOCOM. XPOMOCOMHbIA Habop — KapuoTun.
AnnnovaHeln - M rannougHblii -~ XPOMOCOMHbIE  Habopbl.  XpomaTtufibl.
LiuTonornyeckme OCHOBbl  Pa3MHOXEHWA W WHAMBMAYASIbHOTO  PasBUTUSA
OpraH13Mos.

HeneHne knetkn — mmnto3. Ctagnum muTto3a. llpolecchl, Npoucxosaiine Ha
pasHbIX CTaanaX M1To3a. B1oNornyYecKnin CMbICT MUTO3a.

Mporpammupyemas rnbesb KNeTku — arnonTos.

dopmMbl pa3sMHOXeHUA opraHu3mMoB: 6ecrnosioe 1 nonoBoe. Buapl 6ecrnonoro
Pa3MHOXEHWNA: [eNeHWe HaaBoe, TMOYKOBaHWE OAHO- W MHOTOK/IETOYHbIX,
cropoobpas3oBaHue, BereTaTMBHOE pasMHOXKEeHMe. [ICKYCCTBEHHOE K/IOHMPOBaHMWe
OpraHu3moB, ero 3HayeHue 419 Cenekumn.

Mof10BOE pa3MHOXEHME, ero OT/INYKMA OT 6ECrnonoro.

Meio3. Ctagum meito3a. lMpouecchl, Npoucxogsaime Ha CTaausix Meiosa.
MoBedeHMe Xpomocom B Meno3ze. KpoccuHrosep. Buonornyeckuii cmbicn u
3HayeHVe Melio3a.

[[ameTOreHes — mnpouecc 06pa3oBaHNA MOMOBbIX KNETOK Y >KMBOTHbIX.
[MonoBble Xesnesbl: CEMEHHUKN U SnYHMKW. Ob6pa3oBaHve M pa3BUTME MOJIOBbIX
KNeToK — rameT (crnepmarto3onf, AWLeKneTka) — crnepmaTtoreHes M OBOreHes.
OCO0GEHHOCTM CTPOEHWNA ANLEKIETOK K crepMaTo3ongos. OnnogoTBOPeHMe.
lNapTeHoreHes.

NHameuayanbHoe passButve  (OHTOreHe3). OMOpPUMOHalbHOE  pa3BUTUE
(smbpuroreHes). ATanbl 3MOPMOHA/ILHOTO Pa3BUTUA Y MO3BOHOYHbIX YKMBOTHbIX:
ApobneHve, ractpynaumsa, opraHoreHes. 1ocTamOpuoHasbHOe pasBuTHe. Turbl
MOCTAMOPUOHANIbHOTO PasBUTUA: MPSMOe, Henpamoe (IMYMHOYHOE). BnusHue



cpefbl Ha pa3BUTWe OpraHM3MOoB, (PaKTOPbI, CNOCOOHbIE BbI3blBaTb BPOXAEHHbIE
YpOoZACTBa.

PocT n passutne pacTeHuid. OHTOreHe3 LBETKOBOrO PacTeHWs: CTPOeHue
CemMeHwu, CTaAnn pas3BUTUS.

JemMoHcTpaumn:

Tabnuubl 1M cxembl: «@POpPMbl Pa3MHOXEHWUA OpPraHM3MoB», «J[BONHOE
OMNOJOTBOPEHNE Y LBETKOBbIX pPacTeHUW», «BeretatMBHOe pasMHOXEHME
pacTeHuin», «[eneHne KneTku 6aktepuit», «CTpPOeHME MOMOBbIX K/ETOK»,
«CTpoeHne XPOMOCOMbI», «KneTouHbId UuKn», «Pennnkaums OHK», «Mutos»,
«Meio3», «[psMoe 1 Henpsamoe pasBuTue», «FaMeToreHe3 y MIeKOnuTatoLLmMX W
yenoBeKa», «OCHOBHbIE CTAANN OHTOreHes3ax.

ObopynoBaHue: MWKpOCKOn, MUKponpenapaTsl «CnepmaTosonsbl
M/IEKOMUTAIOLLErO», «HANLEKNeTKa MIeKonuTarowero», «KapnmoknHes B KneTkax
KOpellKka NyKa», MarHWTHas MopeNb-annavkauma «[eneHvie Knetku», MOZAENb
AHK, mogenb meTagazHOM XPOMOCOMbI.

JlabopaTtopHble 1 NpakKTUYecKue paboThbl:

NabopatopHad pa6ota Ne 3. «HabnwogeHve MUTO3a B K/EeTKaxX KOHYMKa
KOpeLLKa /lyKa Ha roToBbIX MUKpOMpenaparax».

NabopatopHad pabota Ne 4. «l3yyeHune CTPOEHUSI MOMOBbIX K/IETOK Ha
rOTOBbIX MUKpOMNpenapaTax».

Tema 6. HacnegcTBeHHOCTb Y M3MEHUMBOCTL OPraH3MOB.

MMpeameT 1 3a4a4n reHeTUKN. VIcTopua pa3BnTusA reHeTUKK. Ponb LUTONornmn
N 3MOPMONOrMM B CTaHOB/IEHUW TEHETUKN. BKnaf pOCCUMCKUX W 3apyOeXKHbIX
YUYEHbIX B pasBUTUE TeHeTUKN. MeTodbl reHeTukn (rMbpuaosornyecKuil,
LUUTOreHeTUYECKNIA,  MONEKYNAPHO-TeHeTUYeCKI). OCHOBHble TFeHEeTUYEeCKMe
MOHATUA. ["'eHeTNYEeCKas CUMBOJIMKA, UCMO/b3yeMas B CXeMax CKPeLLMBaHWIA.

3aKOHOMEPHOCTM HacnefoBaHUA NPWU3HaKOB, YCTaHOBNEHHbIe . MeHaenem.
MoHornépnaHoe ckpewivBaHve. 3akoH efMHOO6pasnsa rvbpuaoB MNepBoro
nokoneHusa. [paBUI0 AOMUHMPOBAHUA. 3aKOH pacLuensieHnss  Mpu3HaKoB.
['MnoTesa yncToThl raMeT. oHoe 1 HenosIHOe JOMUHMPOBaHME.

AnrmbpnaHoe  cKpewmBaHMe.  3aKOH  HE3aBMCUMOIO  Hac/efoBaHUs
NMpuU3HakoB.  LInToreHeTMyeckme  OCHOBbI — AUTMOPUAHOIO  CKPeLUMBaHWUA.
AHanunsunpyroLlee ckpeLLmBaHue. Icnonb3oBaHne aHaIM3NPYIOLLIETO CKpeLLMBaHS
AN19 onpefeneHns reHoTmmna ocoow.

CuennieHHoe HacnefioBaHMe npu3HakoB. Pa6ota T. MopraHa 1o
CLenIEHHOMY HacnefoBaHUI0 TeHOB. HapyLleHue CLenneHns reHoB B pesynbTare
KPOCCUHroBepa.

XpoMOCOMHasi Teopuna HacneACTBEHHOCTU. ["eHETUYECKNe KapThl.



['eHeTnKa nona. XpoOMOCOMHOe onpegeneHe nona. AytocoMbl U MOJIOBbIe
XPOMOCOMbI. ['OMOrameTHble K reTeporamMeTHble oOpraHu3mbl. HacnepoBaHue
NPU3HAKOB, CLEM/IEHHbLIX C NOJIOM.

3MeHUYMBOCTL. BMabl NSMEHUMBOCTWN: HEHAC/NEACTBEHHAA N Hac/e4CTBEHHAS.
Ponb  cpeabl B HEHACNEACTBEHHOW  M3MEHUYMBOCTM.  XapaKTepucTuka
MOAN(IMKALMOHHOW M3MEHUYMBOCTW. BapralMoHHbIN paf 1 BapuaLMoOHHas KpuBas.
Hopma peakuun npusHaka. Ko/MYecTBeHHbIE U KayeCTBEHHbIE MPU3HAKU U KX
HopMma peakummn. CBoMCTBA MOAUDUKALMOHHON N3MEHUNBOCTW.

HacneacteeHHasd, WM reHOTUNUYeCKas, M3MeH4YMBOCTb. KOMOGMHaTMBHaA
M3MEHYMBOCTb. Melio3 1 MOMoBOM NpoLecC — OCHOBa KOMOWHATUBHOM
N3MEHYMBOCTU. MyTaUMOHHAA U3MEHUMBOCTb. Knaccuumkauma myTauuia: reHHble,
XPOMOCOMHbIE, FeHOMHbIe. YacToTa 1 NpuumHbl MyTaumi. MyTtareHHble akTopbl.
3aKOH romonornyecKnx psaaoB B HacneACTBEHHOM U3MeHUMBoCTH H. . BaBunosa.

BHesAnepHas HacneACTBEHHOCTb U M3MEHUYMBOCTb.

[[eHeTuKa u4enoseka. KapuoTun 4enoseka. OCHOBHble MeTOAbl TEHETUKU
4enoBeKa: reHeanornyecknii, 6IM3HeL0BbIN, LIUTOreHETUYECKNA, BMOXMMUYECKIMN,
MOJIEKYNAPHO-TEHETUYECKMIA. CoBpeMeHHoe onpeaeneHue reHoTmna:
NMOIHOreHOMHOE CeKBEeHMpOBaHWe, TeHOTUMNPOBaHKE, B TOM YMC/Ne C NMOMOLLbIO
MUP-aHanu3a. HacneacTBeHHble 3a00/eBaHUA  4YefloBeKa: reHHble 60/1e3HN,
60/1e3HM C Hac/eACTBEHHOW NpPeapacnooXeHHOCTbI0, XPOMOCOMHbIE GO0ME3HN.
Comatnyeckne W reHepatMBHble MyTauun. CTBONOBble KNETKWU. [puHUUMGI
3[10pPOBOro 06pasa XXM3HW, ANAarHOCTUKK, MPOPUIAKTUKA N TeYEHNS TeHETUYECKNX
6onesHen. MeauKo-reHeTUYeCKOe KOHCY/IbTUPOBaHME. 3HauyeHne MeaULMHCKON
reHeTMKM B NPeA0TBPaLLEHNN U NTEYEHUN TEHETUYECKINX 3a00/1eBaHMI YeoBeKa.

demoHcTpaumn:

MopTpeTbl: . MeHgens, T. MopraH, I'. ge ®pus, C. C. YeTtsepukos, H. B.
TumodpeeB-PecoBckuin, H. . BaBnnos.

Tabnuupl 1 cxembl:  «MOHOrMGpnAHOE  CKpewmBaHWe U ero
LNTOreHeTnyeckasd OCHOBa», «3aKOH paclLUensieHMa M ero LUuToreHeTuyeckas
OCHOBa», «3aKOH  4YUCTOTbl  ramet»,  «AUrnbpuaHoe  CKpeLmBaHUe»,
«LlMTonornyeckme  OCHOBblI  AUTMOPUAHOTO  CKpewmBaHusa»,  «Melos»,
«B3anmopencTeme annefibHblX TeHOB», «[eHeTMYecKMe KapTbl PacTeHUH,
XXMBOTHbIX U 4enoBeKa», «IeHeTMKa nosa», «3aKOHOMEPHOCTW Hac/efoBaHWA,
CUENnMeHHoro ¢ nosom», «KapnmoTunbl 4YenoBeka W XKMBOTHLIX», «Buibl
N3MEeHUYMBOCTU», «MoandrKaunoHHas N3MeHYMBOCTb», «HacnegoBaHue pesyc-
(hakTopa», «I"eHeTnKa rpynn Kposu», «MyTaLmoHHasA N3MEHUNBOCTb.

Ob6opyaoBsaHue: mogenu-annankauunm «MoHOTM6pMAHOE CKpeLmBaHme,
«HenonHoe [JOMWHWMPOBaHWE», «ANrnbpuaHoe CKpelimBaHue», «llepekpécT



XPOMOCOM», MMUKPOCKOM W MuKponpenapar «[posoduna» (Hopma, MyTauumm
(hopMbl KPbINIbEB M OKpPacku Tena), repbapuii «"0pox NoCeBHOMN».

JlabopaTtopHble U NpakKTUYecKue paboThbl:

NabopatopHasa pabota Ne 5. «/13yyeHne pe3ynbTaTOB MOHOrMOGPUAHONO ”
ANTMOPUAHOIO CKPeLLMBaHUSA Yy AP030(n/ibl HA FTOTOBLIX MUKPOMpPenapaTax».

JTabopatopHas pabota Ne 6. «l3yyeHre MOANPUKALMOHHON N3MEHUYMBOCTN,
MOCTPOEHVE BapuaLMOHHOIO paga v BapnaLMOHHON KPUBOWA».

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

MpakTnyeckas pabota Ne 2. «CocTaBneHWe W aHanM3 POAOC/IOBHbIX
Ye/loBEKa».

Tema 7. Cenekums opraHnamoB. OCHOBbI OUOTEXHOOM N,

Cenekuusa Kak Hayka M npouecc. 3apoXaeHue Cenekumm u AoMecTuKaums.
YuyeHne H. W. BaBunoBa 0 LUEHTpax MNPOMCXOXAEHUA W MHOroobpasms
KYNIbTYPHbIX pacTeHWUin. LIeHTpbl NMPOUCXOXAEHUS AOMALLIHMX YXMBOTHbIX. CopT,
nopoga, LUTamm.

CoBpeMeHHble MeToAbl cenekuumn. MaccoBblil U UHAMBUAYaSTbHBIA 0TOOPbI B
CeNneKkuMn pacTeHUd UM XMBOTHbIX. OueHKa 3KcTepbepa. Ban3kopoacTBeHHOe
CKpeluMBaHne — WHOPUAMHT. Yuctad nHWA. CKpewmBaHWe YUCTbIX JIMHWIA.
["eTepo3uc, nnm rnbpugHas cuna. HepoAacTBeHHOe CKpelvBaHWe — ayTOpUANHT,
OTpanéHHas rubpuamsaumsa n e€ ycnexu. VICKYCCTBEHHbIA MyTareHes W
noslyyeHvie NOMMNIOUA0B. [OCTUXKEHWUA CeNnekumyv PacTeHUn, >XMBOTHbIX W
MWKPOOPraHn3MOoB.

BruoTexHonorua Kak oTpac/ib Npou3BoAcTBa. [eHHasa WHXeHepusa. 3JTanbl
co3faHna pekombuHaHTHOM [JHK 1 TpaHCreHHbIX oOpraHu3mMoB. KneTtouyHas
NHXeHepus. KnetouHble KynbTypbl. MUKPOK/IOHA/IbHOE PasMHOXEHUE PacTeHUMN.
KnoHupoBaHMe BbICOKOMPOAYKTMBHbBIX  CE/IbCKOXO3NCTBEHHBIX  OpPraH1M3moB.

JKonornyeckne M 3tudeckne  npobnembl. MO -  reHeTUYeckm
MOAN(ULMPOBAHHbIE OPraHN3MbI.
JdemMoHcTpaumu:

MopTpetbl: H. V. Basunos, V. B. MuuypuH, I'. [. KapneyeHko, M. &.
iBaHOB.

Tabnuubl N cxembl: KapTa «LleHTpbl MPOMCXOXAEHUA U MHOroobpasus
KY/NIbTYPHbIX pacTeHWi», «Iopoabl AOMALLHUX XUBOTHbIX», «CopTa KY/bTYPHbIX
pacTeHunin», «OTaanéHHas rnbpunamsaums», «PaboTel akageMmka M. ®. IBaHoBa»,
«Monnnnongmsa», «O6beKTbl OMOTEXHONMOMMMY», «KNeTOoYHble KyNbTypbl WU
KNOHMPOBaHME», «KOHCTPYNpOBaHWE 1 NEPEHOC FreHOB, XPOMOCOM».

O6opyfoBaHMe: MyNsSHXKU NIOL0B 1N KOPHEMNOA0B AUKUX (hOPM U KYNIbTYPHbIX
COPTOB pacTeHui, repbapmnini «CelbCKOX03NCTBEHHbIE PaCTEHUS.



J1abopaTopHble 1 NPaKTUYecKme paboThbl:

AKcKypensi «OCHOBHble MeTOfbl M [OCTVXKEHWUS CeNnekuunM pacTeHuin u
KMBOTHbIX  (HA  CENEKUMOHHYH  CTaHLMHO, MNeEMEHHYIO  thepmy,
COpPTOMCNbITATENbHbIA  y4acTOK, B  TEMAMYHOE  XO3A/CTBO, /labopaTopuio
arpoyHu1BEpPCUTETA UM HAYHYHOTO LIEHTPA)».

11 KNNTACC

Tema 1. IBONOLUNOHHAA BMOMOTUA.

MpeanocblIKM  BO3HUKHOBEHUS  3BOJIOLMOHHOM Teopuun. OBOJOLMOHHASA
Teopus 1 eé Mecto B 6uonorun. BnusHue 3BONHOLMOHHON TeOpuMU Ha pasBuUTHE
61oIornn 1 gpyrux Hayk.

Ceupgetenscrtea 3BonouMmn. [lasieOHTONIONMYECKMe: NOCNef0BaTe/lbHOCTb
MosIBNIEHUA BUAOB B Ma/lEOHTONIOMMYECKOW NETOMNUCK, MepexofHble (hopMbl.
Buoreorpaguyeckume: CXOACTBO M pasnnyne dayH 1 piop MaTeprKoB 1 OCTPOBOB.

AMOPUONOrNYecKme: CXOACTBA W pas3nMums 3MOPUOHOB pasHbIX BWULOB
MO3BOHOYHbIX. CpaBHUTE/IbHO-aHATOMUYECKME: TOMOJIOTMYHbIE, aHa/IOTUYHbIE,
PYAMMEHTapHble OpraHbl, ataBu3mMbl. MoneKynsapHO-OMOXMMUYECKME: CXOACTBO
MeXaHW3MOB Hac/IeICTBEHHOCTN M OCHOBHbIX MeTabo/IMYecKux MyTen y BCex
OpraH13Mos.

OBOMOUMOHHaA Teopmus Y. [OapsBuHa. [1pegnocbiiKM  BO3HUMKHOBEHUA
[apBMHU3MA. [BMXKyLMe CWibl 3BOMKOLMX BUAOB MO [apeuHy (M36bITOYHOE
Pa3MHOXKEHWE MPU OrpaHNYEeHHOCTU PEecypPCcoB, HeornpenenéHHas U3MEeH4YMBOCTD,
6opbba 3a cyLecTBoBaHMe, ECTECTBEHHbIN 0TOOP).

CuHTeTU4Yeckasn Teopus aonounm (CT3I) 1 eé OCHOBHbIE MOMOXEHNS.

Mwukpoasontouus. Monynaums Kak eauHuLa BUAa 1 3BOJTHOLMMN.

Amxyuime cunbl (pakTopbl) 3BOMKOLMX BULOB B npupoge. MyTauuoHHbIN
MPoLEecC M KOMOMHATMBHaA WM3MEeHUYMBOCTb. [1OMynsuMOHHbIE BOMHLI U Apeind
reHoB. V13onsauma n murpaums.

ECTeCTBEHHbIM OTOGOP — HanpaBnAwoWMn hakTop 3soounn. PopMbl
eCTeCTBeHHOro otbopa.

MpncnocobieHHOCTb OpPraHM3MOB Kak pe3ynbTaT 3sonounn. [pumepsl
MPUCMOCO6/IEHNIA Y OPraHn3MoB. ApoMopgo3bl 1 naMoatanTauum.

Bug wn  BumgoobpasosaHue. Kputepum  Bmga.  OCHOBHble  (hOpPMbI
BMA006pa30oBaHNS: reorpafmyeckoe, 3K0OI0rMyeckoe.

Makpoasonouus. Popmbl  3BOMOUNW:  (UIETUYECKAsA, [AMBEPreHTHas,
KOHBEpPreHTHasl, napasinensHas. HeobpaTMmMocTb 3BOHOLMMN.

[MponcxoxaeHne OT Hecneumann3nMpoBaHHbIX MpegKoB. lMporpeccupytoLas
crneyvanmsaums. AfanTreBHasa paguaums.

JemoHcTpaumn:



MopTpeTbl: K. JlInuHHewn, XK. b. Jlamapk, Y. OapsuH, B. O. Kosanesckuin, K.
M. Bap, 3. Nekkens, ®. Mionnep, A. H. CesepL,0B.

Tabnuubl N Cxembl: «Pa3BUTHE OPraHMYecKoro mmpa Ha 3emsne», «3apoibILLn
MO3BOHOYHBLIX  >KMBOTHbIX»,  «ApXeonTepukc»,  «Popmbl  6Opbbbl  3a
CYLLECTBOBaHME», «ECTeCTBEHHbI 0T6OP», «MHOroobpasme COPTOB PAaCTEHUI»,
«MHoroobpasme  nmopof  XMBOTHbIX»,  «[onynsuun»,  «MyTaUMOHHas
N3MEHUYMBOCTb», «Apomopdosbl», «Manoagantauumn», «O6Laa aereHepauusy,
«ABMXKyLLME CUNbl 3BOMOUMMY», «KapTa-cxema Maplipyta nyTewectemna Y.
[apBnHa», «bopbba 3a cyllecTBoBaHME», «I1pnMcnocobaeHHOCTb OpraHM3mMoB»,
«["eorpadmyeckoe BM1006pa3oBaHne», «IKOMOrMUYECKoe B1A006Pa30BaHES.

O6opyfoBaHMe: KOMNMEKLMS HACEKOMbIX C Pa3/IMYHbIMU TUMaMU OKPAacKM,
Habop N/I0A0B M CeMSH, KOMNeKumsa «lpuvmMepbl 3awmUTHBLIX MPUCMOCO6NIEHNIA Y
XXMBOTHbIX», Mofenb «OCHOBHbIE HaMpas/ieHWsa 3BOJOLMMY», 00bEMHAA MOLEsb
«CTpOEeHMe ro/IoBHOro Mo3ra Mo3BOHOYHbIX.

Buoreorpaduueckas Kapta mupa, Koniekuma «@Popmbl  COXPaHHOCTU
MCKOMAaeMbIX >KMBOTHbIX W pacTeHWU», Mofenb annankaums «lepekpécT
XPOMOCOM»,  BMaXHble npenapatbl «Pa3BuTMe Hacekomoro», «Pa3BuTue
NAryLwKn», Mukponpenapat «po3oguna» (Hopma, MyTaumn hopMbl KPbIIbEB U
OKpacku Tena).

JlabopaTtopHble 1 NpakKTUYecKue paboThbl:

NabopaTopHas pa6ota Ne 1. «CpaBHeHME BMAOB MO MOPGOIOrMYECKOMY
KpUTEPUIO».

NabopatopHas pabota Ne 2. «OnncaHue NpuUcnocob/ieHHOCTM opraHu3ma u
€6 OTHOCUTENBLHOIO XapaKrepa.

Tema 2. BO3HNKHOBEHME N pa3BUTKE XXU3HWN Ha 3eMJie.

[loHay4Hble nNpeacTaBneHNs O 3apOXKAEHWUM XWU3HW. HayuHble runoTesbl
BO3HWKHOBEHUA >KM3HW Ha 3emsie: abuoreHes u naHcnepMus. XuMUYeckas
3BOMOUMSA. AOMOreHHbIM CUHTE3 OpraHWYecKMX BeLecTB M3 HeOpraHU4YecKux.
JKcneprMeHTa/lbHOE NOATBEPXKAEHNE XMMUYECKOI 3BOMIIOLMN. HavasibHble aTanbl
6uonornyeckoin agonoummn. Munotesa PHK-mupa. ®opmuposaHe MemobpaHHbIX
CTPYKTYP W BO3HWKHOBEHWE MPOTOKMETKU. [lepBble KMIETKM U WX 3BOMIOLMSA.
PopMMpOoBaHNE OCHOBHbIX TPYMM XUBbIX OPraH13mMOoB.

Pa3BuTKE XM3HM Ha 3emie Mo 3paM W1 nepuogam. Katapxen. Apxeinckas u
npoTepo3oiickas 3apbl. [laneos3oiickad 3pa W eé nepuodbl:  KeMOPUIACKUN,
OPAOBUKCKWIA, CUNYPUNCKMIA, IEBOHCKMIA, KAMEHHOYTO/1bHbIA, MEPMCKUMNA.

Me3030licKas apa 1 eé nepuofbl: TPMAacoBbIii, KOPCKUA, MENOBOM.

KaliHo3olckasd 3pa ¥ €& nepuofbl: NaseoreHoBbld, HEOreHoBbIN,
aHTPOIMOreHOBbIM.



XapakTepucTuka Kammara u reosiormyeckmx npoweccos. OCHOBHble 3Tanbl
3BONIOUMN  PACTUTENILHOTO W XXMBOTHOIO Mupa. ApoMOpdo3bl Yy pacTeHUA U
YXMBOTHbIX. [0sBNIEHNE, PacLBET U BbIMUPaHWE Py XMBbIX OPraHnU3MOB.

Cuctema OpraHM4Yeckoro Mumpa Kak OTpakeHue 3BonoUUU. OCHOBHbIE
crcTeMaTUYeCKUe rpynmnbl OpraH1M3MoB.

3BO/OLMSA YenoBeKa. AHTPOMOMOINA Kak Hayka. PasButune npeactaBneHni o
MPOUCXOXAeHUN uYenoBeka. MeTofbl M3y4veHMss aHTpororeHesa. Cxopctea U
Pas3NnNymns YenoBeKa 1 XXUBOTHbIX. CUCTEMATUYECKOE MOMOXEHWE Ye0BeKa.

Opmxywme  cunbl  (hakTopbl)  aHTponoreHesa.  HacneacTtBeHHas
M3MEHUMBOCTb W  ECTECTBEHHbIA 0T60p. OO6LIECTBEHHbIA 006pa3  >XMU3HW,
N3roTOB/IEHWE OPYANIA TPYAA, MbILLSIEHNE, PeYb.

OCHOBHbIE CTagun 1 BETBW 3BOJIKOLMUN Ye/I0BEKA: aBCTPa/IoNuUTeKM, Yenosek
ymenblid, YenoBek npsMoxofsawmiA, YenoBek HeaHAepTasbCKUKA, Yenosek
pa3yMHbIA. Haxof4ku WCKOMaemblX OCTaTKOB, BPeMSi CyLLeCTBOBaHMS, 06/1acTb
pacnpocTpaHeHusi, 06bEM ro/IOBHOro mMo3ra, 06pas >X13HKW, opyauns.

Uenoseyeckne pacbl. OCHOBHble  0O/bLUME  pacbl:  eBpomneonaHas
(eBpasuiickas),  Herpo-aBCcTpasionaHas  (9KBaTopuasbHas),  MOHro/s0MAaHas
(asnarcko-amepukaHckas).  YepTbl  NPUCMNOCOGNEHHOCTU  NpeAcTaBUTENEN
Ye/IoBEYECKMX pac K YCMOBMAM CyLLeCTBOBaHMA. EAMHCTBO 4enoBeyeckux pac.
KpuTtuka pacusma.

demoHcTpaymn:

MopTpetbl: ®. Peaun, J1. Mactep, A. . OnapuH, C. Munnep, I'. FOpn, Y.
JapBuH.

Tabnmupl M cxembl: «Bo3HMKHOBEHMEe CONHEYHON cUCTeMbI», «Pa3BUTHe
OpraHuyeckoro Mupa», «PacTuTenbHas K/eTKa», <«KMBOTHad  KIeTKay,
«[pokapnoTnyeckas KneTtka», «CoBpeMeHHas CuUCTemMa OpPraHM4Yeckoro mupa,
«CpaBHeHMe aHaTOMMYECKUX 4YepT CTPOEHUS YenoBeKa W YesioBEKOOOPasHbIX
06e3bsiH»,  «OCHOBHble  MecTa MNa/leOHTONIONMYECKMX  HAxXOL4OK  MpenKoB
COBPEMEHHOI0 YesioBeKa», «[lpeBHeilune noau», «[peBHuWe noau», «llepsble
COBPEMEHHbIe 1oan», «4HenoBevecKne pachi».

Ob6opyaoBaHue:  Mynsxum  «[MpoucxoXaeHne  YenoBeka»  (GHOCTbI
aBCTPA/IONNTEKA, MUTEKAHTPOMa, HeaHAepTasibLa, KPOMaHbOHLA), CMenku wuiwu
N306paXKeHNs KaMeHHbIX OpYAWA MepBOOLITHOrO YenoBeka (KamMHM-4oMNMepsbl,
pybuna, ckpebna), reoxpoHonoruyeckas TabnuMua, Koninekumsa  «Dopmbl
COXPaHHOCTW MCKOMaeMbIX XXMBOTHbIX U PACTEHMNA».

JTabopaTopHble 1 NpaKTU4decKue paboThbl:

MpakTnyeckas padota Ne 1. «M3yyeHne NCKONaeMbIX OCTaTKOB PacTeHWIA U
YXMBOTHbIX B KOIEKLMNAX».



AKCKypCusA «IBOJIHOLMSA OpraHMyecKoro mupa Ha 3emne» (B eCTECTBEHHO-
Hay4YHbI NN KpaeBefueCcKnid My3eit).

Tema 3. OpraHnsmbl 1 OKpyXKatoLasa cpega.

JK0/0rua Kak Hayka. 3agadn 1 pasgesnbl 3konorum. MeTofbl 3K0O1I0rMYEeCcKnX
nccnefoBaHNiA. IKONOrMYecKoe MMPOBO33PEHE COBPEMEHHOMO YeN0BEKA.

Cpefbl 06MTaHMA OpPraHM3MOB: BOAHAs, Ha3eMHO-BO3[YLLHas, MOYBEHHas,
BHYTPMOPraHu3MeHHas.

JKonoruyeckne aktopbl. Knaccuukauma 3KOMOrMYECKMX (haKTOpOB:
abnoTuyeckme, OMOTMYECKME W aHTPOMOreHHble. [eicTBUE 3KONOMMYECKUX
(paKTOpOB Ha OpraHM3Mmbl.

AbroTnyeckme (hakTopbl: CBET, TeMMepaTypa, BNaXKHOCTb. POTONEPMOAM3M.
MpucnocobneHnss  opraHM3amMoB K AENCTBUIO  abMOTUYECKUX  (haKTOPOB.
bBronornyeckne puTmbl.

BuoTnyeckne  aktopbl.  Bugbl  GMOTMYECKMX — B3aMMOAENCTBUINA:
KOHKYPEHUMSA, XULLHMNYECTBO, CMMOMO3 1 ero (hopMbl. apasntusmM, Koonepaums,
MyTyann3m, KOMMEHCa/IM3M (KBapTUPAHCTBO, Hax/eOHWYeCTBO). AMEHCA/I3M,
HeTpaM3m. 3HayeHWe OMOTUYECKMX B3aMMOALENCTBUA [ANA CYLeCTBOBaHUA
OpraHn3MoB B MPUPOLHbLIX COOOLLECTBAX.

JKo/ornyeckne  xapakrepuctuki nonynsauum. OCHOBHblE  MOKa3aTesun
NONYNAUUN:  YUCIEHHOCTb, MIOTHOCTb, POX/AAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpaums. JuHammka YNCNeHHOCTM NONyAuUn U eé perynsauus.

JemMoHcTpaymn:

MopTtpeTbl: A. M'ymbonbaT, K. ®. Pynbe, 3. Nekkenb.

Tabnuubl 1 cxeMmbl: KapTa «[pupoaHble 30HbI 3emnn», «Cpedbl 06UTaHMS
opraHusmMoB», «®doTtonepuognsmy», «llonynaynum», «3aKOHOMEpPHOCTU pocTa
YMCMIEHHOCTU NONYNALUU UHPY30PUN-TYDENbKN», «TULLEBbIE LIENu».

JTabopaTopHble 1 NpaKTU4YecKue paboThbl:

NabopaTopHas pabota Ne 3. «Mophonornyeckmne 0CoO6eHHOCTN PacTEHNIA U3
pasHbIX MECT 0OUTaHNSA.

NNabopaTopHas paboTta Ne 4. «BnusHue cBeTa Ha POCT M pasBUTME YEPEHKOB
Koneyca.

MpakTnyeckas padbota Ne 2. «oACYET NAIOTHOCTM NOMYNALUNIA pasHbIX BUAOB
pacTeHuin».

Tema 4. CoobLiecTBa 1 3KO/I0rMYEeCKUE CUCTEMbI.

Coo6LecTBo opraHu3amoB — 6moueHo3. CTpyKTypbl OMOLieHO3a: BWAOBas,
MPOCTPaHCTBEHHaA, Tpoguyeckas (nuvwesas). Bugpl-gomMvHaHTbl. CBA3M B
broLeHo3e.

JKonoruyeckne cuctembl (3kocuctembl). [lloHATME 06 3KOCUCTEME WU
buoreoueHose. DYHKUMOHaIbHbIE KOMMOHEHTbI  3KOCUCTEMbI:  MPOAYLIEHTI,



KOHCYMeHTbI, peayLeHTbl. KpyroBopoT BeLwlecTs M NMOTOK 3Heprnm B 3KOCUCTEME.
Tpogmyeckne (nuLleBble) YPOBHWM 3KOCUCTeMbl. [MLLeBble LEnM W CeTu.
OCHOBHble MOKasaTeNM 3KOCUCTEMbl: 6uomacca, NPOAYKUMA. IKOIOrn4YecKme
nMpaMugbl:  NPOAYKLMKW, YUCNEHHOCTW, ©6uomaccbl. CBOICTBA  3KOCUCTEM:
YCTOMYMBOCTb, CAMOperynauus, passutue. Cykueccus.

MpupoaHbIe 3KOCUCTEMbI. DKOCUCTEMbI 03EP N peK. JKocUcTemMa XBOMHOIO
NN LUMPOKOSIMCTBEHHOIO fleca.

AHTPOMOreHHble  3KOCUCTEMbl.  Arpo3KOCUCTEMbI.  YPOO3KOCUCTEMBI.
Bronornyeckoe 1 X039MCTBEHHOE 3HaYeHMe arpo3KOCUCTEM U YPOOIKOCUCTEM.

BrvopasHoobpa3ve KakK (akTtop YCTOMYMBOCTM 3KocucTeM. CoxpaHeHue
6ronornyeckoro pasHoobpasms Ha 3emne.

YueHne B. . BepHaackoro o 6uocepe. 'paHuUpbl, COCTaB U CTPYKTypa
6rocdepbl. XKnBoe BewecTBO U ero (yHKumMnU. OCOB6eHHOCTM 6uochepbl Kak
rnobasibHoM 3KoCUCTEMbI. [lMHamMMyeCcKoe paBHOBECME W ObpaTHas CBS3b B
Guochepe.

KpyroBopoTbl BELLECTB U BMOreOXMMUYECKUe UMK/bl 31eMeHTOB (yrniepoaa,
a3oTa). 30Ha/IbHOCTb 6nocepbl. OCHOBHbIE G1OMbI CYLUN.

UenoseyecTBo B brocgepe 3eMnn. AHTPOMOreHHbIe M3MeHeHUs B buociepe.
["nob6anbHble 3KOMOrMYecKme NpobiemMbl.

CocyLlecTBoBaHue npupoaebl 7 4en0BeYecTBa. CoxpaHeHue
6ropa3Ho0bpa3mnsa Kak OCHOBa YCTOMUMBOCTM Brocdepbl. OcHOBa paunoHanbHOro
yrnpaBneHns NpPUPOAHLIMK  pecypcaMmn U KX  WUCMOMb30BaHWe. [ OCTUXKEHUS
61osiornmn 1 oxpaHa nNpupoabl.

JemMoHcTpaumn:

MopTpeTbl: A. K. TeHcnu, B. H. Cykaués, B. 1. BepHaacKui.

Tabnuubl 1 cxembl: «Mnwesble Uenn», «bMOLIEHO3: COCTaB U CTPYKTypa»,
«[MpupoaHble coobuectBa», «Llenn nuTaHusA», «3DKOMOrMYecKas nupaMmmaa,
«brocdepa 1 Yenosek», «3KOCUCTEMA LUMPOKO/IMCTBEHHOIO f1eca», «9QKOCUCTeMA
XBOMHOTO  neca», «buoueHo3 BOfJOEMa», «ArpoueHo3»,  «lpuMepHble
aHTPOMOTreHHbIE  BO3AENCTBMS  Ha  npupody», «BaXHeWlime MCTOYHUKM
3arpsa3HeHns BO3fyxa U FPyHTOBbIX BOA», «[loyBa — BaKHeWLIas COCTaB/IAOLLAs
brocdepbl», «PakTopbl Aerpagaumm nous», «MapHMKOBbIA 3PHEKT», «PaKTopsbl
PafM0aKTMBHOIO 3arpsisHeHns 6uocgepbl», «O6llas CTpyKTypa 6uocdepbl»,
«PacnpocTpaHeHe >XWU3HW B 6uoctepe», «O30HOBLIA 3KpaH 6UOCKHEPBI»,
«KpyroeopoT yrnepoaa B 6uochepe», «KpyroBopoT a3oTa B NpUpoae».

O6opyaoBaHue: MofeNb-annaMKaums «TUNMYHble OMOLEHO3bI», repbapuii
«PacTuTenbHble CO06LLECTBa», KOMNEKUNN «BUOLIEHO3», «BpeanTenn BaXKHEMLLNX
CE/IbCKOXO3SIMCTBEHHbIX  KYNbTyp», repbapuv U KOMNEKUMM PacTEHMId U
YXUBOTHbIX, MPUHaNexallme K pasHbIM 3KOMI0OrMYecKMM rpynnam O4HOro BuAa,



KpacHasa KkHura Poccuiickoil defepauun, M300paKeHUs OXpPaHsAemblX BUA0B
PaCTEHWUI N XXUBOTHbIX.



NMNIAHNPYEMBIE PE3YJIbTATblI OCBOEHUA TIPOFPAMMBI  T10
nosiormm HA  BA3OBOM  YPOBHE CPEAHEIO  OBLUEIO
OBPA3OBAHNA

CornacHo ®IrOC COO, ycraHaBnMBalOTCA TpeboBaHMS K pe3y/ibTaTam
OCBOEHMA  oOy4arlymMucs  nporpaMM  cpegHero  obulero  obpasoBaHuS:
JINYHOCTHbIM, MeTanpeLMETHbIM U MPeAMETHbLIM.

JIMYHOCTHDbIE PE3YJIBTATDI

B CTpyKType NIMYHOCTHbIX Pe3y/ibTaTOB OCBOEHMS npeameTa «bruonorus»
BblAe/IeHbl CNefytoLme COCTaBAoLME: 0CO3HAHNE 00YyYaroLLMMNCS POCCUIACKOM
rpaXXAaHCKOW NAEHTUYHOCTN — TOTOBHOCTU K CAMOPa3BUTUIO, CaMOCTOSTE/TbHOCTU
W camMoOMpefenieHnto,  Haiuume  MOTMBaUMM K 00y4YeHW0  6uonoruu,
LieNleHanpaB/ieHHOe Pa3BUTME BHYTPEHHUX YOEXAEHWA NMYHOCTM Ha OCHOBE
K/HOYEBbIX LIEHHOCTEM W UCTOPUYECKUX TPaguUWUA pa3BuUTUA OMOSIOMMYECKOro
3HaHWUSA, TOTOBHOCTb U CMOCOOHOCTb 0OYyYatoLLMXCA PYKOBOACTBOBATLCS B CBOEW
[eATeNIbHOCTN  LIEHHOCTHO-CMbIC/IOBBIMI  YCTAHOBKaMu, MPUCYLLUMK  CUCTEME
Ononornyeckoro 06pasoBaHNs, HaaMuMe  3KOJIOMMYECKOro  MpaBOCO3HAHWS,
CMOCOGHOCTU CTaBUTb LIEN U CTPOUTb XXMU3HEHHbIE MJ1aHbI.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWA NpeaMeTa «buonorns» gocTuratoTcs B
eAVHCTBE Y4eOHOW W BOCNUTATE/IbHON [AeATe/IbHOCTM B COOTBETCTBUU C
TPaAULMOHHLIMU POCCUNCKMMM COLMOKY/TbTYPHBIMU, UCTOPUYECKUMU U [y XOBHO-
HPaBCTBEHHbLIMU LEHHOCTAMU, NPUHATLIMA B 00LLECTBE MpaBWlaMuM U HOpMamu
MoBefeHNs M Crnoco6CTBYHOT MpoueccaM CaMOro3HaHUs, CamMOBOCMUTaHUSA W
CaMopasBUTWSA, PasBUTUS BHYTPEHHENW NO3NLMM  IMYHOCTK, MATPMOTU3MA,
YB@KEHUA K 3aKOHY M NPaBOMNOPAAKY, YenoBeKy TpyAa U cTtapLuemy NoKOIeHWHo,
B3aMMHOIO YBa@KEHWSA, OEpPeXXHOro OTHOLUEHWS K KY/IbTYPHOMY Hac/iefuio U
TpaguLMam MHOroOHauMoHabHOro Hapoga Poccuiickon ®efepauun, npyupoge u
OKpY>KatoLLIel cpeae.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMSA YyyebHOro npegmetra «buonorus»
AO0/MKHbI OTPaXaTb FOTOBHOCTb M CMOCOBHOCTL 00YYarOLLMXCA PYKOBOACTBOBATLCA
COPMMPOBAHHON BHYTPEHHEN MO3ULMENA NIMYHOCTM, CUCTEMOWN LEHHOCTHbIX
OpVEeHTaLUMn,  MO3UTUBHBLIX  BHYTPEHHUX  YOEX[eHWW, COOTBETCTBYHOLLMX
TPaAUUMOHHBIM LEHHOCTAM POCCUIACKOrO 0OLLECTBa, paclUMpeHre >XXU3HEHHOrOo
OMbITa U ONbITa AEATENbHOCT B MPOLECCe peann3alm OCHOBHbIX Harpas/ieHWi
BOCNUTATE/IbHON LeATeNbHOCTW, B TOM YMC/IE B YaCTU:

1) rpaXxaaHcKoro BoCnuTaHus:

CPOPMMPOBAHHOCTb MPaXKAAHCKON MO3MLMK 06YyHatoLLerocs Kak akTMBHOMO U

OTBETCTBEHHOIO Y/1eHa POCCUICKOro 00LLEeCTBa;



OCO3HaHMe CBOWX KOHCTUTYLUMOHHbLIX MpaB M 00583aHHOCTEN, YBaXKeHUe
3aKOHa ¥ NpaBOoMnopALKa;

FOTOBHOCTb K COBMECTHON TBOPYECKON [eATeNbHOCTM NpU  CO34aHuK
yUYeOHbIX MPOEKTOB, PeLleHMn Yy4ebHbIX M Mo3HaBaTe/IbHbIX 334ay, BbIMOJIHEHUM
OMONOrNYECKMX 3KCNEPUMEHTOB;

CMOCOOHOCTL  OnpefensaTb COOCTBEHHYHD MO3UUMIO MO OTHOLWIEHWUO K
ABNEHNAM COBPEMEHHOI XXU3HN N 0O BACHATL €é;

YMEHMe yumuTblBaTb B CBOMX AEWCTBUAX HEOOXOAMMOCTb KOHCTPYKTUBHOIO
B3aMMO/ENCTBMSA NIIOAEN C PasHbIMU YOEXAEHUAMUN, KYNbTYPHBIMU LEEHHOCTAMU U
COLMabHBIM MOMOXEHUEM;

FOTOBHOCTb K COTPYAHW4YECTBY B MpOLLeCCE COBMECTHOMO BbIMNO/IHEHWS
yuyeOHbIX, MO3HaBaTe/IbHbIX W  WUCCMef0BaTeNIbCKMUX 3afad, YBaXKUTEIbHOro
OTHOLUEHUAA K MHEHWIO OMMOHEHTOB MpPU O06CYXAEHWM CMOPHBIX BOMPOCOB
BMONOrNYECKOro CofepXXaHus;

rOTOBHOCTb K N'YMaHUTapHOW U BO/IOHTEPCKOW AeATeNbHOCTY;

2) NaTPUOTMYECKOIro BOCMUTaHUSA:

cthopMMpPOBaHHOCTb POCCUINCKOW rpaKAaHCKo NAEHTUYHOCTN,
naTpuoTM3Ma, YBaXXEHUS K CBOEMY Hapofy, 4yBCTBA OTBETCTBEHHOCTU Nepef
PoAnHOR, ropAaocT 3a CBOWM Kpail, CBOKO PoAuHy, CBOM S3bIK U KynbTypy,
MPOLL/IOe M HACTOALLEee MHOrOHaLMOHaIbHOI0 Hapoga Poccuu;

LIEHHOCTHOE OTHOLUEHME K NMPUPOAHOMY HAac/MeAMio U NamMATHUKaM NPUpPoAb!,
LOCTVXKeHMsAM Poccum B HayKe, UCKYCCTBE, CNOpPTe, TEXHONOMUAX, TPYE;

CMOCOOHOCTb OLeHMBATb BK/a[ POCCUMINCKMX YYEHbIX B CTaHOB/MIEHVE U
pasBuTve OMONOrMM, MOHMMAHWUSA 3HAYeHWs OMOMIOrMKU B MO3HAHWM 3aKOHOB
MPUPOAbI, B XXM3HW Ye/loBeKa M COBPEMEHHOIO 00LLEeCTBa;

nhenHasa yo6eXAEHHOCTb, FOTOBHOCTb K CMY)XEHMIO M 3awmte OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro cyaboy;

3) LyXOBHO-HPaBCTBEHHOIO BOCNUTaHUS:

0CO3HaHWe AyXOBHbIX LLEHHOCTEN POCCUINCKOrO HApoAa;

ChOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUSA, 3TUYECKOr0 MNOBeAeHUs;

CMOCOBGHOCTbL OLeHMBaTh CUTYyauMl0 M NPUHMMATb OCO3HaHHbIE pPeLLeHus,
OPUEHTUPYACL HA MOPa/IbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTW;

0CO3HaHWe IMYHOro BK/Iaza B MOCTPOEHME YCTOMYMBOrO OyaAyLLero;

OTBETCTBEHHOE OTHOLLEHME K CBOMM POAUTENAM, CO3aHUI0 CEMbM Ha OCHOBE
OCO3HAaHHOI0 MPUHATMA LEHHOCTEW CEMEMHOM >KM3HU B COOTBETCTBUM C
Tpaguumsammn Hapogos Poccuu;

4) 3CTETNYECKOro BOCNUTaHUSA:

3CTETUYECKOe OTHOLUEHME K MUPY, BKIKOYas 3CTETUKY ObITa, Hay4yHOro wu
TEXHMYECKOro TBOPYECTBa, CNopTa, TPYAa, 00LEeCTBEHHbIX OTHOLLEHWA;



NMOHUMaHWe 3MOLMOHA/TIbHOTO BO3AECTBMS XXMBOWN MPUPOLbI N €& LLeHHOCTY;

FOTOBHOCTb K CaMOBbLIP@KEHNIO B pasHbIX BUAAX WCKYCCTBA, CTPeMsieHue
MPOSAB/ATL Ka4yecTBa TBOPYECKOMW IMYHOCTY;

5) mnsnyeckoro BocnuTaHuA, POpPMUPOBAHUA KYNbTYpbl 340P0BbSA U
3MOLMOHaNBHOIo 6/1arononyyms:

NMOHMMaHWe W peann3auust 340pOBOr0 UM 6e30rmacHOro o06pasa >KMU3HK
(3mopoBoe  nuTaHWe, COOMOAEHME  TUTMEHUYECKMX  MpaBUl U HOPM,
cbaflaHCMPOBAHHBIA  PEXMM  3aHATUA U OTAblXa, perynsapHas  Qu3snyeckas
aKTMBHOCTb), OEepeXXHOro, OTBETCTBEHHOrO W KOMMETEHTHOrO OTHOLUEHUS K
COBCTBEHHOMY (PM3MYECKOMY N MCUXNYECKOMY 3[40P0BbHO;

MOHMMaHVWEe LEHHOCTM MpaBui  WHAMBUAYAILHOTO W KOJJIEKTMBHOIO
6e30MacHOro NoBefAeHUs B CUTYaLMsAX, YIPOXKatoLWMX 340P0BbIO U XXU3HU NOLEN;

OCO3HaHWe NOCMeACTBUIA U HEMPUATUA BPeLHbIX NpuBbIYeK (YnoTpebrieHus
aJTIKOro/is, HAPKOTUKOB, KypeHus);

6) TPyA0BOro BOCMUTaHUSA:

rOTOBHOCTb K TPyAy, OCO3HaHWe LeHHOCTM MacTepcTBa, TPYA0/H06ue;

FOTOBHOCTb K aKTVMBHOW AeATeNIbHOCTU TEXHONOMMYeCKOM W CcoumaibHOM
HanpaBNeHHOCTW, CMNOCOOHOCTb MHULMMPOBATb, MIaHMPOBATb U CaMOCTOATE/IbHO
BbINOJHATL TaKYH0 AeATe/IbHOCTb;

NHTEPeC K pasMyHbIM chepam MpoecCUOoHaNIbHOW AeATeNbHOCTU, YMEHNe
COBepLUaTb OCO3HaHHbIA BbIOOp Oyaylle npodeccun U peasm3oBbIBaTb
COOCTBEHHbIE XXM3HEHHbIE MaHbl;

FrOTOBHOCTb M CMOCOOGHOCTbL K 06pa3oBaHUIO M CcamMo0b6pa3oBaHWIO Ha
MPOTSHKEHNU BCEW XKNU3HMU,;

7) 3KO/I0rMYeCcKoro BoCnmTaHuA:

3KOJIOTUYECKM LieNilecoobpasHoe OTHOLIeHVE K MPUPofde Kak WCTOYHMKY
YXM3HUM Ha 3em/ie, OCHOBE eé CyLLleCTBOBaHNS,

MOBbLILUEHNE YPOBHA 3KOMOMMYECKOW Ky/bTypbl: MPUOBpeTeHVe onbiTa
NIaHUPOBaHWUSA MOCTYMNKOB M OUEHKM WX BO3MOXHbIX MOCNeACTBUA  ANs
OKpY>KatoLLen cpefbl;

0CO3HaHWe rnobasbHOro XapakTepa 3KOMIOrMYECKUX MPo6/ieM U NyTen ux
peLLeHns:;

CNOCOOHOCTb WMCMOMb30BaTb NPUOGpPETaeMble MpPU  M3ydeHUU 6KoIorum
3HAHMA W YMEHUs NpU pelleHnn npobnem, CBA3aHHbIX C  pPauMOHa/IbHbLIM
npupogononb3oBaHMem  (CobntofeHne  npaBua  MOBEAEHVMA B MPUPOSE,
HanpaBMeHHbIX Ha COXpaHeHMe paBHOBECMS B 3KOCUCTEMax, OXpaHy BWLOB,
akocuctem, brocepsbl);



aKTUBHOE  HenpusaTUe  [JeNCTBUA, NPUHOCALWMX Bpef  OKPYXKatoLein
NMPUPOAHOW Ccpefe, YMeHVe NPOrHo3MpoBaTb HEe6MaronpusATHbIE 3KONOrMYecKue
NoCneAcTBUA NPeANPUHNUMAEMbIX AeNCTBU 1 NpeaoTBpaLaTb ux;

Ha/IumMe Pas3BMTOro 3KOOrMYECKOro MbILLEHWS, 9KONOTMYECKOW KYNbTYypbl,
onbITa [eATeIbHOCTH 3K0/10rMYeCKoi Hanpas/eHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HABATE/IbHON, KOMMYHUKATUBHON M COLMaNbHOM
MPakTUKe, rOTOBHOCTM K Y4acTUIO B MPaKTUYECKOW AeATe/IbHOCTM 3KOIOrMYECKOM
Hanpas/IeHHOCTY;

8) LLleHHOCTM Hay4HOr o No3HaHWA:

CPOPMMPOBAHHOCTb  MMUPOBO33PEHNSA, COOTBETCTBYHOLLEN0 COBPEMEHHOMY
YPOBHIO Pa3BMTUA HayKM U OOLLECTBEHHOW MPaKTMKW, OCHOBAHHOIO Ha Auanore
Ky/IbTYyp, CNOCOBCTBYHOLLEr0 OCO3HAHWIO CBOEI0 MeCTa B MOIMKY/IbTYPHOM MUPE;

COBEPLUEHCTBOBaHME A3bIKOBOW W 4MTaTe/IbCKOWM Ky/bTypbl Kak CpefAcTBa
B3aMMO/ENCTBMSA MeXAY MOLbMU U NO3HAHWUA MUPA;

NMOHUMaHVe Cneunmukn OMONOrUN KaK HayKW, OCO3HaHMS e€ ponv B
(hOpPMUPOBAHNM PaLMOHA/ILHOTO HAY4YHOrO MbILLIEHWS, CO34aHUN LIe/IOCTHOMO
npesAcTaBneHnss 06 OKpYXKatolemM MUpe Kak O efMHCTBE MPUPOAbl, YesnioBeka U
obLecTBa, B MNO3HAHUWM MPUPOAHBIX 3aKOHOMEPHOCTEW M peLleHMn npobriem
COXpaHeHUs NPMPOAHOIo paBHOBECUS;

yOeXXAEHHOCTb B 3HAYMMOCTM OMONOrUWN AN COBPEMEHHON LMBUU3ALNN:
obecrneyeHnss HOBOTO YPOBHSA PasBUTUA MeLMUMHbI, CO3[aHue MepCrneKTUBHbIX
OMOTEXHOMOrNIA,  CMOCOGHLIX  pewaTtb  pPecypcHble  MNpo6ieMbl  PasBUTKS
4esI0BeYeCTBa, NoucKa MyTein BbIXo4a U3 rNobasibHbIX 3KOM0rMYecKX Npobsem u
obecneveHns  nepexoja K YCTOMYMBOMY  PasBUTUIO,  palMOHa/IbHOMY
NCMO/Ib30BaHNIO MPUPOAHBIX PECYPCOB U (OPMUPOBAHMIO HOBbIX CTaH4ApPTOB
YXU3HY;

3aMHTEPECOBaHHOCTb B MOMYYEHUN OUOMOTMYECKUX 3HAHWIA B LLENsx
MOBbILIEHNA 0OLLUeA Ky/nbTypbl, €CTeCTBEHHO-HAy4YHOW rPamMOTHOCTM, Kak
COCTaBHOM 4acTu (PYHKLUMOH&/IbHON rpaMOTHOCTM 00y4aroLmnxcs, hopMmpyemon
npu N3yyeHUn 6r1onoruu;

NMOHUMaHWe CYLHOCTU METOAOB MO3HAHWA, UCMO/b3YeMbIX B €CTECTBEHHbIX
HayKax, CMOCOBHOCTM WCMNOMb30BaTb MOJlyYaeMble 3HAHWA [A/19 aHam3a U
06BbACHEHMS ABMNEHMIA OKPYXKatoLWero mMvmpa U npoucXogawmnx B HEM M3MEHEHWN,
yMeHVe fenaTb O0O0CHOBaHHble 3aK/HOYEHUS HA OCHOBE HayuyHbIX (aKTOB U
NMEIOLLUXCA AaHHbIX C LeSIblo NoyyYeHNs AOCTOBEPHBIX BbIBOAOB;

CMOCOOHOCTb CaMOCTOATE/IbHO WCNO/Mb30BaTb OMONOrMYecKue 3HaHUA [LNs
peLLeHns NpobeM B peasibHbIX XXU3HEHHbIX CUTYaLUMAX;

OCO3HaHWe LIEHHOCTW Hay4yHOW [AeATe/IbHOCTW, TOTOBHOCTb OCYLLECTBAATb
MPOEKTHYIO U UCCeA0BaTeNIbCKYHO AeATeNIbHOCTb UHAMBUAYASILHO U B TPYNNE;



rOTOBHOCTb M CMOCOBGHOCTb K  HEMNPepbIBHOMY  00pa3oBaHMIO U
camoo0pa3oBaHNIO, K aKTMBHOMY MO/YYEHUIO HOBbIX 3HaHWA No 6Guonornni B
COOTBETCTBUM C XKU3HEHHBIMU MOTPEOHOCTAMM.

METAMNPEOMETHbBLIE PE3Y/JIbTATDI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHUS Y4eBHOro npeameta «Buonorus»
BK/HOYAOT: 3HauMMble AN (DOPMMPOBAHMS MUPOBO33PEHUS  OOYYatOLLMXCA
MEXANCLUMNMHAPHbIE (MeXNpPeaMeTHbIe) 00LLEeHayYHble MOHSATUS, OTpaxatoLLme
LEeNOCTHOCTb Hay4yHOW KapTWHbI MMpa W CneuuduKy MeToAo0B MO3HAHWS,
MCMNONb3YEMbIX B €CTECTBEHHbIX HayKax (BELLECTBO, 3HEPrus, SBMEHME, MpoLecc,
cucTeMa, HayyHbIid (hakT, NPUHLMN, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH, Teopws,
nccneaoBaHWe,  HabNtOJeHWe,  U3MEpPeHMe,  3KCMEPUMEHT U [ApYrux),
YHUBEpCaNbHble Yy4yebHble AeicTBUS  (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynsTuBHbIE), obecneyunBaroLme (hopmmpoBaHue (hYHKLMOHa/TbHOM
rpaMOTHOCTM U COUMATIbHOM  KOMMETEHUMM  0byyarowmxcs, CnocobHOCTb
obyyaroLmxcs MCNOMb30BaTb OCBOEHHbIE MeXANCUUMNIMHAPHBbIE,

MWPOBO33PEHYECKME 3HAHMA W YHUBEpPCa/lbHble YyyeOHble [elCTBUA B
MO3HaBaTe/IbHOM U COLMabHON NPaKTUKeE.

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI MPOrpaMMbl CpefHero o6ulero
06pa3oBaHns LO/MKHbI OTPaXKaTh:

OBnageHne  yHMBeEpPCa/IbHbIMU y4eOHbIMN Nno3HaBaTeIbHbIMU
[AEeNCTBUAMMN:

1) 6a30Bble I0rM4ecKme JencTBUA:

CaMOCTOATE/IbHO  (DOPMY/IMPOBaTb U aKTya/mM3upoBaTb  Mpobnemy,
paccMaTpuBaTtb eé BCECTOPOHHE;

MCMO/b30BaTb MNPV OCBOEHUU 3HAHUIA MNPWEMBI JIOTUYECKOT0 MbILLIEHUA
(aHann3a, cUHTEe3a, CpaBHEHMS, KnaccupmKaummn, 0606LLeHNS), pacKpbIBaTb CMbICH
OMONOrNYECKMX NOHATUI (BbIAENATb MX XapaKTepHble MPU3HaKW, yCTaHaB/InBaTb
CBA3U C APYTMMU MOHATUAMN);

OnpeaenaTb Lenn [AeATeNlbHOCTW, 33faBas MNapameTpbl U KPUTEPUUA KX
AOCTUDKEHUS, COOTHOCUTbL Pe3y nbTaTbl AeATe/lbHOCTU C NOCTaB/IEHHBLIMMW LEeNIIMU;

MCMo/b30BaTb BUONOrNYECKMe MOHATUA A1 0OBACHEHNA (DAKTOB N ABNEHUI
XKMBOW NpMpofbl;

CTPOUTb IOrNYecKMe paccyxaeHust (MHOYKTVBHbIE, [OeAyKTUBHbIE, MO
aHasiornn), BbIABNATb 3aKOHOMEPHOCTW M MPOTMBOPEUUS B paccMaTpuBaembiX
ABNEHNAX, (POPMY/IMPOBATL BbIBOAbI M 3aK/HOYEHWS;

MPUMEHATb  CXEMHO-MOfe/lbHble  CpeActBa  ANd  NpeAcTaBneHus
CYLLLECTBEHHbIX CBA3e/ M OTHOLLEHWUI B M3y4aemblX 6MOMOrMYeckmx obbekTax, a



TaKkKe  NPOTMBOPEYMIA  pPa3HOrO0  pofa,  BbISIBNIEHHbIX B Pas/INYHbIX
NH(OPMALMOHHbBIX UCTOYHUKAX;

paspabaTbiBaTb MN/aH PeLleHns npobneMbl C YYETOM aHa/IM3a MMERLLMXCS
MaTepuanbHbIX U HeMaTepuasibHbIX PECYPCOB;

BHOCUTb KOPPEKTUBbLI B A€ATENBHOCTb, OLIEHMBATL COOTBETCTBME Pe3y/bTaToB
LIeN1sIM, OLIeHMBAaTb PUCKM NOCNEACTBUM AeATeNIbHOCTY;

KOOPANHMPOBaTbL U BLIMOMHATL  paboTy B YC/NOBUAX  PeasibHoro,
BUPTYa/IbHOr0 1 KOMOMHMPOBAHHOIO B3aMMOAENCTBUS;

pasBMBaTb KPeaTUBHOE MbILL/IEHNE MPY PELLEHNN XXU3HEHHbIX NPOGIEM.

2) 6a30Bble nccnefoBaTe/IbCKMEe AeNCTBUS:

BNafeTb HaBblKaMWn Y4eOHO-UCCeA0BaTeIbCKON U NPOEKTHON AeATENbHOCTH,
HaBblkaMW  paspelleHnss  npobsiem,  CMOCOGHOCTHIO M TFOTOBHOCTBIO K
CaMOoCTOSTe/IbHOMY MOUCKY METOAOB PeLLEHNS NPaKTUYeCKNX 3adad, NMPUMEHEHWNIO
Pa3NYHbIX METOLOB MO3HAHUS;

MCMO/Mb30BaTb Pas3/INYHbIe BUAbl [EATENIbHOCTU MO MNOYYeHU0 HOBOTO
3HaHWA, €ero WHTepnpeTauuy, npeobpasoBaHMIO U MPUMEHEHUIO B Y4YeOHbIX
CUTYyaUusx, B TOM YnC/e NPy Co3h4aHMN YUebHbIX U COLMabHbIX MPOEKTOB;

(hopMMPOBaTb Hay4HbIA TUM MbILWIEHNS, BNadeTb HAYy4YHOW TEPMUHONOTUEN,
K/IOUYEBbIMM MOHATUAMU U MeTo4aMu;

CTaBUTb W (HOPMYy/NMpoBaTb COOCTBEHHbIE 3alaynm B 006pa3oBaTe/lbHOM
[EeATENbHOCTU U XXU3HEHHbIX CUTYaLMsX;

BbISBNSATb  MPUYMHHO-CNIEACTBEHHbIE CBA3WM W aKTyanM3mpoBaTb 3afaqy,
BblABUraTb rMMNOTe3y eé peLleHusi, Haxo4uTb aprymMeHTbl A8 [0KasaTe/bCTBa
CBOMIX YTBEPX/AEHWNIA, 3aaBaTb NapaMeTpbl U KPUTEPUN PELLEHNS;

aHa/IM3MpoBaTb MOJlyYeHHble B XOfe PelleHus 3afaunm  pesynbTaThl,
KPUTUYECKM OLEHMBATb UX [LOCTOBEPHOCTb, MPOrHO3MPOBaTb N3MEHEHWE B HOBbIX
YCNOBUSAX;

AaBaTb OLEHKY HOBbIM CUTYaLUAM, OLLEHMBATb MPUOBPETEHHBINA ONbIT;

OCYLLUECTB/IATL Lie/ieHanpaB/ieHHbI NMOWCK MepeHoca CPefcTB U CrocoboB
[enCTBUA B NPOJeCcCMOHa/IbHYIO Cpeay;

YMeTb MEepPeHOCUTb 3HaHWA B MO3HaBaTe/IbHYH WM MpPaKTUYecKyto 061acTu
XN3HeJesATeIbHOCTH;

YMEeTb UHTErPMpPOBaTh 3HaHNA 13 pasHbIX NPeAMETHbIX 061acTel;

BblABUraTb HOBble WAeW, NpefnaraTb OpUrMHaIbHble MOAXOAbI N PeLLeHns,
CTaBUTb NPO6MEMbI U 334a4m, LOMYCKaKOLLMeE a/ibTePHATUBHBIE PeLLeHNs.

3) paboTa ¢ MHhopMaLNeil:

OPUEHTNPOBATLCA B PA3/IMYHBIX NCTOUHMKAX MH(OPMaumn (TeKCTe y4ebHOro
nocobus, Hay4yHO-NonynspHoOin nuTepatype, OUONOrMYECKUX CNOBapsaxX MU
CMpaBOYHMKAX, KOMMbIOTEPHbIX 6a3ax [daHHbIX, B VIHTEpHeTe), aHanM3nposaTtb



NH(OPMALMIO Pa3/INYHbIX BULOB 1 (POPM NpeAcTaBieHns, KPUTUYECKU OLLEHMBATD
€€ JOCTOBEPHOCTb 1 HEMPOTUBOPEUNBOCTD;

(hopMynMpoBaTb 3anpocbl N NPUMEHATHL Pas/iyHble METOAbI MPU MOUCKe U
0T60pe GMONOrMYECKon MHopMaL, HEOOXOANUMOM ANS BbIMNOMHEHUA YUYEOHbIX
3ajau;

npuobpeTtaTb OMbIT WCMOMb30BaHUSA WH(OPMALNOHHO-KOMMYHUKATUBHbIX
TEXHO/IOT N4, COBEPLLUEHCTBOBATb Ky/bTypY aKTUBHOIO MCMO/b30BaHWA Pas/inyHbIX
MOUCKOBbIX CUCTEM;

CaMOCTOATE/IbHO  BbIOUPATL  ONTUMA/ILHYIO  (DOPMY  MpefCcTaB/eHUs
6M0NI0rMYecKon MHopMaLmn (CXeMbl, rpauKn, anarpaMmmbl, TabnULbl, PUCYHKN
n fpyroe);

MCMOMb30BaTb HAy4HbIM A3bIK B KayeCTBe CpeAcTBa npu pabote ¢
OMONIOTMYECKON  MHOPMaLMEn: MNPUMEHATb  XUMWUYECKME, (QU3NYECKME U
mMaTemMaTuMyeckme 3HakuM U CUMBO/bI, (hopMysibl, abbpeBmaTypy, HOMEHKNaTypy,
MCronib3oBaTb M Npeobpas3oBbiBaTb  3HAKOBO-CMMBOJIMYECKME  CpeACcTBa
HarnsagHocTw;

BMafeTb  HaBblkaMu  pacrno3HaBaHMs M 3aWuUTbl  MHOpMaLuN,
NH(OPMaLMOHHOW 6e30MacHOCTUN IMYHOCTMK.

OBnafeHve yHMBepca/ibHbIMU KOMMYHUKATUBHbLIMWU LENCTBUAMM:

1) obLLeHwe:

OCYLLECTB/IATb KOMMYHUKaLMK BO BCEX C(hepax >XKM3HU, aKTUBHO Y4acTBOBATb
B Avasnore Wi LUCKYCCUM MO CYLLeCTBY 06Cy>KaaeMoun Tembl (YMeHVe 3afaBaTb
BONPOCHI, BbICKA3bIBaTb CYXXJEHWUS OTHOCWUTE/IbHO BbIMOJIHEHUS MpesnaraeMol
3a/la4un, yunTbIBaTb UHTEPECHI U COrNacoBaHHOCTb MO3ULMIA APYrUX YYaCTHUKOB
Aunasnora unm guckyccun);

pacno3HaBaTb HeBepbasibHble CpeAcTBa 00LWEeHWsA, MOHMMATb 3HaYeHue
COUMabHbIX 3HAKOB, MPeAnoCbIIOK BO3HWKHOBEHUS KOH(/IMKTHBLIX CUTYaLuiA,
YMeTb CMAryaTb KOH(PIMKTbI U BECTU NEPEroBopbI;

BfafeTb pas/InyHbIMU Crocobamm O6LLEHNA N B3aUMOAENCTBMSA, NMOHMMATb
HaMepeHus 4pYrux Ntof4en, NPosBAATb YBAXKUTEbHOE OTHOLLEHUE K COOeceHUKY
N B KOPPEKTHOM hopMe (hopMyIMpoBaTb CBOM BO3PaKEHUS;

Pa3BEPHYTO W NIOTMYHO M3naraTb CBOKD TOYKY 3PEHUS C WCMOSIb30BaAHUEM
A3bIKOBbIX CPefCTB.

2) COBMeCTHas [eATe/IbHOCTb:

MOHUMATb N WCMONb30BaTb MPEMMYLLECTBA KOMaHAHON U UHAUBULYaIbHO
paboTbl NPY pPeLLeHn 6UoNOrnYeckKor NpPo6siemMbl, 060CHOBbLIBaTb HEOOXOAUMOCTb
NMPUMEHEHMS TPYNMOBLIX (POPM B3aMMOLENCTBMSA NPW PeLleHUn y4ebHOW 3aaaun;

BblOMpaTb TeMaTWKy M METOAbl COBMECTHbIX AEWCTBUM C YYETOM O6LMX
MNHTEPECOB 1 BO3MOXKHOCTEN KaXKA0ro YsieHa KOMNeKTUBA,;



MPUHUMATb  LEeNM  COBMECTHOW  [eATeNbHOCTW,  OpraHu3oBbiBaTb WU
KOOPAMHMPOBaTb AENCTBUA MO €€ [AOCTVKEHWIO: COCTaBMATb MaH AencTBUiA,
pacnpefensT ponv C YYETOM MHEHMIn Y4aCTHWUKOB, 00CY)KAaTb pe3ysibTarhbl
COBMECTHO# paboThbl;

OLEHMBATb Ka4yecTBO CBOEro BK/Mafa WM KaXKAOoro yyacTHMKa KoMaHAabl B
06LWMIA pe3ynbTaT No pa3paboTaHHbIM KPUTEPUAM;

npegnaratb HOBble TMPOEKTbl, OLEHWBAaTb WAEN C MO3ULUMN  HOBU3HBI,
OPUTMHANILHOCTK, MPaKTUYECKOW 3HAYNMOCTU;

OCYLLECTBNIATL MO3UTMBHOE CTpaTernyeckoe MoBefeHNe B  Pas/INYHbIX
CUTYyaUusX, NPOSBNATL TBOPYECTBO U BOOGPaXKeHWe, ObITb MHALMATUBHLIM.,

OBnageHe yHUBepPCa/IbHbIMWY PErYIATUBHLIMU AENCTBUSMM:

1) camoopraHumsauyms:

NCMoNb30BaTb OMOMOTMYECKME 3HAHUS NS BbISABMEHUA NpPo6neM U KX
PELLUEHMS B XKU3HEHHbIX U YYeBHbIX CUTYaUMUsIX;

BblOMpaTb Ha OCHOBE OWMOMOrMYECKUX 3HaHWIA LeNeBble M CMbIC/IOBbIE
YCTAHOBKW B CBOMX [ENCTBMAX U MOCTYMKax MO OTHOLUEHMIO K XXMBOI NPUPOAE,
CBOEMY 3[J0POBbIO U 3[,0POBbI0 OKPYXKatOLLMX;

CaMOCTOSITe/IbHO OCYLLUECTB/ISATL MO3HaBaTe/IbHYt0 AeATeNlbHOCTb, BbISBNATb
npo6emMbl, CTaBUTb U (POPMYNMPOBaTL COBCTBEHHbIE 3aayn B 06pa3oBaTe/lbHOM
[EeATENbHOCTU U XXU3HEHHbIX CUTYaLMsX;

CaMOCTOATE/IbHO  COCTaBNATb MaH  pelleHns npobsiieMbl € YYETOM
NMEIOLLNXCS PECYPCOB, COBCTBEHHbIX BO3MOXHOCTEN U NPeAnoYTeHNI;

[aBaTb OLLEHKY HOBbIM CUTyaUUsM;

pacLuMpATb PaMKn y4ebHOro npeameTa Ha OCHOBE /IMYHbIX NPeAnoYTeHNI;

[leNaTb 0CO3HaHHbIN BbIOOP, apryMeHTMpoBaTb ero, 6patb OTBETCTBEHHOCTb
3a peLleHue;

OLeHMBATb NPUOOPETEHHDIN OMbIT;

Cnoco6CcTBOBaTb (HOPMMPOBAHUIO W MPOSIBNIEHUIO LLUMPOKOWA 3pyauumn B
pasHbIX 006/1aCTAX 3HaHMIA, MOCTOAHHO MOBbILWATL CBOM 006pa30BaTe/IbHbIN U
KY/NIbTYPHbI YPOBEHD.

2) CAMOKOHTPO/Ib:

[aBaTb OLIEHKY HOBbIM CUTYyaUWsM, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/IbTATOB LENISAM;

BMafeTb  HaBblKaMu  MO3HaBaTe/IbHON  pedieKCMM  Kak  0CO3HaHWA
COBEPLUAEMbIX [EACTBMA W MbICIUTENbHBIX MPOLLECCOB, WX Pe3ynbTaTtoB U
OCHOBaHWI, UCMONb30BaTb MPUEMbI pediiekcun NS OLEHKU CUTyauuu, Bblbopa
BEPHOI0 pPeLleHus:;

YMeTb OLIEHMBATb PUCKM W CBOEBPEMEHHO MPUHUMATL PELLeHUs Mo KX
CHVDKEHNIO;



NMPUHMMaTb MOTMBbI W aprymeHTbl ApPYrMxX NpW aHanuse pe3ynbTaToB
NEeSTeNbHOCTHY;

3) NpUHATUE cebst N APYTnX:

MPUHUMATb cebsl, MOHMMas CBOW HeJOCTaTKN U AOCTOMHCTBA;

MPUHUMAaTb MOTMBbI W aprymeHTbl [APYrMX NpU aHanu3e pe3ynbTaToB
NEeSTENbHOCTH;

Npr3HaBaTb CBOE MPaBO M NPaBO APYruX Ha OLLINOKU;

pa3BMBaTb CMNOCOBHOCTb MOHMMATL MUP C MO3NLIMK APYFOro YenoBekKa.

NMPEAMETHDIE PE3YJIbTATDI

MpegmeTHble pe3ynbTaTbl 0CBOEHWA mnporpammbl COO no 6uonormm Ha
6a30BOM YpPOBHe BK/IHOHAKOT crieyuduyeckme ans yuebHoro npeamerta «bronorusy»
Hay4YHble 3HaHUSA, YMEHUSA N Crocobbl AeNCTBUIA NO OCBOEHWIO, MHTepNpeTaLum 1
npeobpa3oBaHNI0 3HaHWI, BUAbI AEeATE/IbHOCTU MO MOSYYEHWIO HOBOTO 3HAHUA U
MPUMEHEHNIO 3HAHWUIA B Pas3/IMYHbIX YYeOHbIX CUTyauusiX, a Takke B peasibHbIX
YM3HEHHbIX CUTyauusx, CBA3aHHbIX C Guosnorveld. B nporpamme npegmeTHble
pe3ynbTaTbl NPeACTaB/eHbI M0 rogam 00y4YeHus.

MpeAMeTHble pe3ynbTaTbl OCBOEHMSI y4ebHOro npeameta «buonorus» 8 10
Knacce [O/MKHbI OTpaXKaTb:

CPOPMMPOBAHHOCTb 3HAHWUIA O MeCTe M Ponv BMONOrM B CUCTEME Hay4HOrO
3HAHUS EeCTEeCTBEHHbIX HayK, B (OPMMPOBaHMM COBPEMEHHOW €eCTeCTBEHHO-
Hay4YHOW KapTWUHbI MUpPa M HAayYHOr0 MMPOBO33PEHUs, O BKIaLe POCCUNCKUX W
3apy6eXKHbIX  YYEHbIX-OM0M0roB B pasBuTve  6uonornn, (YHKUMOHATbHOM
rPamMOTHOCTM YeNioBeKa N5 PeLLeHns XXM3HEHHbIX 3aauY;

YMEHMe packpbiBaTb COAepXXaHue OMONOrMyYecKUX TEPMUHOB U MOHATWIA:
XKWU3Hb, KNEeTKa, opraHu3m, MeTab6onmsMm (06MeH BewecTB W MNpeBpaLleHue
3Heprun), romeocTas (camoperynsaums), ypoBHeBas opraHm3aums >KMBbIX CUCTEM,
camoBoOCrpoun3BefeHve (PenpoayKLms), HacneACTBEHHOCTb, U3MEHUYMBOCTD, POCT U
pasBuUTUE;

yMeHVe wu3naratb OMONOrnyeckne Teopunm (KNeTouyHass, XPOMOCOMHas,
MyTaUWMOHHasA, LEeHTpasibHas formMa MOJeKynspHoin 6wuonorun), 3akoHbl (I
MeHgens, T. MopraHa, H. V. BaBunosa) u yyeHuns (0 LeHTpax MHOroobpasus v
MPOUCXOXAEHUA KYNbTYPHbIX pacTeHunid H. V. BaBunosa), onpeaensite rpaHuLbl
NX MPUMEHMMOCTU K XXMBbLIM CUCTEMaM;

yMeHVe BNnafeTb METOAaMM Hay4yHOro no3HaHus B 61onoruun: HabngeHve u
OMMCaHMe >XMBbIX CUCTEM, MPOLLECCOB W SBNEHWIA, OpraHuM3aumus 1 npoBefeHue
OMO/IOTUYECKOr0  3KCMEepVMeHTa,  BbIABMXXEHME  TUNOTE3bl,  BbISAB/IEHUE
3aBMCMMOCTU MeXAy ucCnegyembiMy BenYmMHaMmn, OOBACHEHUE MOJYyYeHHbIX



pe3ynibTaToB, MCMOMb30BaHHbIX HAY4YHbIX MOHATWIA, TEOPUA N 3aKOHOB, YMeHWe
[enaTb BbIBOAbl HA OCHOBaHMM MOyYEHHbIX Pe3y/bTaToBs;

YMeHWe BbleNAaTb CYLeCTBEHHbIe MPU3HAKM BMPYCOB, K/IETOK MPOKapuoT U
3yKapuoT, OAHOK/ETOUYHbIX W MHOrOK/IETOYHbIX OpraHu3MoB, OCOGEHHOCTU
npoLeccoB: 0OMeHa BeLLEeCTB U NPeBpaLLeHNs 3Heprn B KIeTKe, (POTOCUHTES],
NIacTUYeCKOro M 3HepPreTMYecKoro O6MeHa, XeMOCWMHTE3a, MWUTO03a, Meli03a,
OM/MOAO0TBOPEHNSA,  PasMHOXEHMUS, WHAMBUAYaNbHOrO  pasBUTUA  OpraHusmMa
(OHTOreHe3s);

YMeHNe MPUMEHATb MONYYEHHbIE 3HaHMS AN OOBACHEHUA BMONOrMYECKMX
MPOLIECCOB W ABMEHWUIA, AN NPUHATUS MPaKTUYECKUX PEeLUeHMn B NOBCEAHEBHOM
XWU3HN C Uenblo obecrneyeHss 6e30MacHOCTX CBOEro 3[0poBbs W 340POBbA
OKpY)KaroLLMX Ntofei, Cob/o4eHNs HOPM rPaMOTHOMO NMOBEAEHWS B OKPY)KAtOLLIEN
NPUPOAHON cpefde, MOHMMaHWe HeobXOAMMOCTM MCMOMb30BAHUSA [LOCTUXKEHUN
COBPEMEHHO  Guonoruu n  buoTexHonormi  ANA paumoHaNbHOro
MPUPOAONO/Nb30BaHWS;

YMeHVe pellaTb 3/IeMeHTapHble TeHeTUYecKMe 3afayM Ha MOHO- U
ANTMOPUAHOE CKpeLimMBaHue, CUEnIieHHOe HacnefoBaHWe, COCTaBMsATb CXEeMbl
MOHOIMMOPUAHOIO CKpeLMBaHuA ANs NpeAcKasaHus HacnefoBaHUA MPU3HAKOB Y
OpraHv3moB;

YMeHWe BbINOMHATL N1abopaTopHble M NpakTUyeckne paboTbl, cobOAaTb
npasuna Npu paboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PYA0BaAHNEM;

YMEHMe KPUTUYECKM OLeHMBaTb W  MHTEPNpPeTMpoBaTb  MH(OpPMaLuio
OMONOrMYECKOro CoAepXKaHus, BK/IKOYalOLWYyH MCEBAOHAYYHble 3HaHUA U3
Pa3INYHbIX UCTOYHMKOB (CPeAcTBa MaccoBOW UH(OPMALMK, HayYHO-NONYNAPHbIe
martepuaibl), 3TUYECKMe acnekTbl COBPEMEHHbLIX WCCNeAoBaHMIA B 6GUONOrnK,
MeuuMHe, BUOTEXHONOTUN;

YMeHMe C03[aBaTb COOCTBEHHble MUCbMEHHbIE U YCTHble CO0OLLEHWS,
0606Lass 6MOMOrMYEeCcKyt0 MHPOPMALNIO N3 HECKOSIbKUX MCTOYHMKOB, TPaMOTHO
MCMO/b30BaTh MOHATUIAHLIN annapar 61ooruu.

MpeAMeTHble pe3ynbTaTbl OCBOEHMS y4yebHOro npeameta «buonorus» B 11
Kiacce LOMKHbI OTpaXKaThb:

CPOPMMPOBAHHOCTb 3HAHWUIA O MeCTe 1 Ponv BUONOrM B CUCTEME Hay4HOrO
3HaHWA €eCTeCTBEHHbIX HayK, B (DOPMUPOBAHUM COBPEMEHHOWN eCTECTBEHHO-
Hay4YHOW KapTWUHbI MUpa M HayYHOrOo MMPOBO33PeHUs, O BKNaLe POCCUMCKUX U
3apy6eXKHbIX  YYEHbIX-OM0M0roB B pasBuTve  6uonorun, (YHKUMOHAIbHOW
rpaMOTHOCTY YenoBeKa A9 PeLLEeHUNSA XN3HEHHbIX 3a4ad;

YMEHMe packpbiBaTb COAepXXaHue OMONOrMyYecKUX TEPMUHOB U MOHATWIA:
BUA, NONYNsAUmMsA, reHohoH, 3BOMOUNA, ABVXKYLLME CUbl ((hakTopbl) 3BONHOLUMN,
MPUCMOCO6/IEHHOCTL OPraHU3MoB, BMA006pa3oBaHKe, 3KONOrMyeckme (akTopsbl,



aKoCUCTEMa,  NPOAYLEHTbl,  KOHCYMEHTbl, peAyueHTbl, Lenn  nuTaHus,
aKo/fornyeckas nupammaa, buoreoLeHos, brochepa;

yMeHVe wu3naraTb Ouonoruyeckme Teopun (3BONKOUMOHHAA Teopus Y.
[apBnHa, CUHTETUYeCKas Teopus 3BOMOLMM), 3aKOHbl U 3aKOHOMEPHOCTU
(3apogpiweBoro cxofctea K. M. bapa, yepefoBaHUsi rNaBHbIX HarnpaeieHUA u
nyTen asomoumm A. H. CeepuoBa, y4yeHuss 0 6uocepe B. V. BepHafckoro),
OnpeaensaTb rpaHnLbl X NMPUMEHUMOCTM K XKMBbIM CUCTEMAM,

yMeHUe B/lafieTb MeTo4ammn Hay4yHOro nosHaHua B 6uonoruu: HabnogeHne u
ONucaHne >XMBbIX CUCTEM, MPOLLECCOB W ABMEHWIA, OopraHmnsaums v npoBefeHune
OMONOrMYEeCKOro  3KCMepMMEHTa,  BbIABVMXKEHME  TUMOTE3bl,  BblsIBEHNE
3aBMCUMOCTM MeEXAy WCCneayemMbiMy BeIMYMHAMK, OOGbACHEHWE MOJYyUYEHHbIX
Pe3ynbTaToB, MCMO/b30BaHHBLIX HAay4HbIX MOHATWA, TEOPWUIA U 3aKOHOB, YMEHMe
[enatb BbIBOAbl HA OCHOBaHWW MOJTyYeHHbIX Pe3y/bTaToB;

YMeHWe BblAeNATb CYLWECTBEHHblE MPU3HAKN CTPOEHUS OMONOrMYEeCKUX
OObEKTOB: BWAOB, MONYNAUWIA, NPOAYLEHTOB, KOHCYMEHTOB, PeayLEeHTOB,
OMOreoLeHO30B M 3KOCUCTEM, OCOOGEHHOCTM MPOLLECCOB:  HaCNeACTBEHHON
N3MEHYMBOCTI, €CTECTBEHHOro 0T6Opa, BMA006pPa30BaHUS, NMPUCNOCOBNEHHOCTU
OpPraHu3moB, [eNCTBMA 3KOMOrMYeCKMX (DaKTOPOB Ha OpraHu3Mmbl, NepeHoca
BELLECTB M MOTOKA 3HEPrMnm B 3KOCUCTEMAx, aHTPOMOreHHbIX W3MEHEeHWA B
3KOCMCTEMAxX CBOEW MECTHOCTM, KPyroBopoTa BELLEeCTB M OMOreoXUMMUYECKMX
LIMKNOB B 6uocepe;

YMeHNe MPUMEHATb NONYYEHHbIE 3HaHMS AN 0OBbACHEHUA BUONOrMYECKMX
MPOLIECCOB W ABMEHWUIA, AN NPUHATUS MPaKTUYECKUX PELUEHMIA B NOBCEAHEBHOM
XWU3HW C Uenblo obecneyeHnss 6e30MacHOCTM CBOEro 340POBbS U 3[40PO0BbA
OKpY)KaroLLMX Ntofei, Cob/o4eHNA HOPM FPaMOTHOIO NMOBEAEHUSA B OKPY)KaKOLLIEN
NMPUPOAHOW cpeae, MOHUMaHVWe HeoOXOAMMOCTU WCMO/b30BAHUA  [AOCTUXKEHWIA
COBPEMEHHO 6ronornm A5 pauroHaIbHOro NPMPOLONOo/b30BaHWS,;

YMeHMe pellaTb 3/leMeHTapHble GMOMIornYeckmne 3a4adm, CoCTaBNATb CXEMbI
repeHoca BeLLEeCTB 1 3Heprumn B aKocucTeMax (Lenu nutaHus);

YMeHWe BbIMNOMHATL NabopaTopHble M NpakTUyeckne paboTbl, cobntoAaTb
npasuna Npu padboTe ¢ y4ebHbIM 1 NabopaTopHbIM 060PY0BaAHNEM;

YMEHMe KPUTUYECKM OLeHMBaTb W  MHTEPNPeTMpoBaTb  MH(OpPMaLuio
OMONOrMYECKOro CoAepXaHus, BK/IKOYalOLWYyH MCEBAOHAYYHble 3HAaHUA U3
pasIMyHbIX UCTOYHMKOB (CPeAcTBa MaccoBOW UH(OPMaLMK, HayYHO-NONYNspHbIe
matepvanbl),  paccMaTpvBatb  rN106asibHble  3KOJIOTUYeckMe  npobnemsl
COBPEMEHHOCTM, (DOPMUPOBATL MO OTHOLLEHWIO K HUM COBCTBEHHYHO MO3ULNIO;

YMeHMe C03[aBaTb COOCTBEHHble MUCbMEHHbIE U YCTHble COOOLLEHNS,
06061ass 6MOMOrMYECKY0 NHPOPMALNIO N3 HECKOSIbKUX UCTOYHWUKOB, FPaMOTHO
MCMO/b30BaTh MOHATUIHLIN annapar 61onorun.



TEMATWYECKOE NMNJ1IAHNPOBAHWE
10 K/TACC

HanmeHoBaHWe pa3fenioB U TEM

KonnyecTtso yacoB

ONEeKTPOHHbIE
(unbposble)

Ne n/n
nporpamMmmbl Bcero KO6H TPOTIEHBIE n%aKTquCKme obpasoBaTtefibHble
paboTbl paboTbl pecypebl
Bubnunoteka LIOK
. buonorus kak Hayka 2 05 https://m.eds00.ru/7f41c292
2 KMBbIe CUCTEMbI N NX OpraHm3aLlmsa 1 bubnmoteka LIOK
P . https://m.edsoo.ru/7f41c292
3 XNUMUYECKINIA COCTaB U CTPOEHME KNETKM 8 1 bubnmoreka LIOK
P https://m.edsoo.ru/7f41c292
Bubnunoteka LIOK
4 HISHEAATENHOCTL KNeTKM 6 https://m.edsoo.ru/7f41c292
Pa3MHOXXeHVe U NHAMBUAYaIbHOE Pa3BUTUE Bubnmoteka LLOK
5 5 1
OpraHM3mMoB https://m.edso00.ru/7f41c292
6 HacneaCcTBeHHOCTb M M3MEHUYMBOCTb 8 15 Bubnmoteka LLOK
OpraH13mMoB ' https://m.edso0o.ru/7f41¢c292
7 Cenekuns opraHn3moB. OCHOBbI 3 Bubnmoteka LLOK
GroTEXHONOIM https://m.edso0o.ru/7f41¢c292
Bubnunoteka LIOK
8 PesepeHoe Bpems ! https://m.edsoo.ru/7f41¢c292
OBLLEE KONMMYECTBO YACOB MO NMPOIrrPAMME 34 0 4




11 KNNACC

KonnyecTtso yacoB ONEeKTPOHHbIE
HanmeHoBaHMe pa3aenos 1 TeM (unbpoBble)
Ne n/n KOHTpo/bHble  [1pakTuyeckne
nporpamMmsl Bcero 6 6 obpasoBaTe/ibHbIe
paboThbl paboThbl pecypChl
bubnunoteka LIOK
1 SBOMNOLYOHHAR GronoTVA o ! https://m.edsoo.ru/7f41cc74
5 BO3HMKHOBEHME N pa3BUTKE XU3HWN Ha 9 05 bubnnoteka LIOK
3emne ' https://m.edsoo.ru/7f41cc74
bubnunoteka LIOK
3 Oprarismb! 1 OkpyxaioLias cpeaa > ! https://m.edsoo.ru/7f41cc74
4 Coo0LecTBa 1 3KOIOTMYECKME CUCTEMDI 9 bubnmoreka LIOK
. https://m.edsoo.ru/7f41cc74
bubnunoteka LIOK
° PesepBHoe Bpews 2 https://m.edsoo.ru/7f41cc74
OBLEE KOJIMYECTBO YACOB IO NMPOIrPAMME 34 0 2.5







NOYPOYHOE NMNJ1IAHNPOBAHUE

10 KJTACC
Konnyectso 4acoB ONEKTPOHHbIE
0
|I§l|/_r| Teva ypoka Bcero KOHTpOnbHbIe  TpakTudeckue ﬁj;jeHMﬂ (L)tgg)az(())i;eenwue
paboThl paboThl pecypch
bubnnoteka LLOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/bl NO3HaHWS XXNBOW NPUPOLbI.
MpakTnyeckas padota Ne 1
2 «/cnonb3oBaHne pasnnyHbIX 1 0.5 bubnuoreka LIOK
https://m.eds00.ru/863e6122
MEeTOZO0B MpW U3y4eHUn
OMONOrNYeCcKNX 0O6bEKTOB»
3 Buonormnyeckune cucTembl, NPOLLECCHI 1 Bubnmoteka LLOK
N NX N3yyeHune https://m.eds00.ru/863e6564
4 XUMMNYECKUIA coCcTaB KNeTkn. Boaa un 1 Bubnnoteka LLOK
MUHepabHble COMN https://m.eds00.ru/863e674e
Bubnmnoteka LLOK
5 Benku. CocTtas 1 CTpoeHMe 6enKoB 1 htts://m.edsoo.ru/86366b72
depmeHTbl — BGMONOrNYecKme
KaTanusaTopsl. JlTabopaTopHas
6 pabota Ne 1 «M3yueHme 1 05 Bubnmoteka LLOK
KaTa/IMTUYECKON aKTUBHOCTM ' https://m.eds00.ru/863e6b72
(hepmeHTOB (Ha NprMepe ammnnasbl
NN KaTanasbl)»
Bubnmnoteka LLOK
! YT nesopb!. JMnnael ! https://m.edso0.ru/863e6870




Bubnnoteka LLOK

8 HyKIenHoBble kucnotbl. AT® https://m.edso0.ru/863e6d5c
9 icTopua 1 MeToapbl U3ydeHus Bubnmoteka LLOK
KNeTKn. KnetouHaa Teopus https://m.eds00.ru/863e6e88
10 KneTka Kak LienocTHas XuBas
cucTtema
CTpoeHMe 3yKapuoTUUECKON KNETKM.
NabopaTopHas pabota Ne 2
«M3yyeHne CTPOEHNS KNeToK Bubnmoteka LLOK
11 PacTeHWIA, YXUBOTHbIX, FPU60B U 0.5 https://m.eds00.ru/863e6ff0
6aKTepuin Nog MMKPOCKONOM Ha https://m.eds00.ru/863e716¢c
roTOBbIX MUKpOMpenaparax n ux
onucaHune»
Bubnmnoteka LLOK
12 OO6MeH BeLLecTB UK MeTabonn3m https://m.eds0o.ru/863e766¢
Bubnnoteka LLOK
13 (POTOCMHTES. XeMOCUHTES https://m.edso0.ru/863e7c98
. Bubnmnoteka LLOK
14 SHepreTueckui1 oomen https://m.edsoo.ru/863e7aae
YKN3HEHHBIN LKA KNeTKKn. [eneHune
KneTkn. MuTo3. JTabopaTopHas
15 pabota Ne 3 «HabntofeHne MnTo3a B 0.5 bubnuoreka LIOK
https://m.edso0.ru/863e7dc4
K/IeTKaxX KOHYMKa KOopeLlKa yKa Ha
rOTOBbIX MUKpOMpenaparax»
16 BrocuHTes 6enka. Peakuus Bubnmoteka LLOK
MaTPUYHOI0 CMHTE3a https://m.eds00.ru/863e796e
Bubnmnoteka LLOK
o Tpaenauws — bnocnhTes benka https://m.edso0.ru/863e796e
18 HekneTouHble (POPMbI XXN3HN — Bubnnoteka LLOK




BMPYCbl

https://m.edso0.ru/863e7540

Bubnmnoteka LIOK

19 PopMbl pasMHOXKEHNS OpraHnN3MoB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
o Bubnmnoteka LIOK
20 Mevios https://m.edsoo.ru/863e7f4a
O6pa3oBaHue 1 pa3BuUTHE MOSOBbIX
KneTok. Onnof0TBOpEHMeE.
NaboparopHas padota Ne 4 Bubnnoteka LLOK
21 0.5
«M/13yyeHne CTpoeHUs NonoBbIX https://m.edso0.ru/863e81h6
KNeTOK Ha roToBbIX
MUKponpenapaTax»
99 WHanBuayansHoe passuTtue Bubnnoteka LLOK
OpraHu3moB https://m.edso0.ru/863e8436
93 eHeTKa — Hayka 0 Bubnmoteka LLOK
HacnegCcTBEHHOCTN U U3MEHUMBOCTU https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTWN Hacnef0BaHNA
24 npun3HakoB. MoHOrnépuaHoe bubmmoreka LIOK
' https://m.eds00.ru/863e8878
CKpeLymBaHue
NrnbpuaHoe CKpeLLmBaHme. 3aKoH
25 ISle3a13|/|‘z:|/|f\l'/|oro HaF::nl{: 0BaHUA bubnuoreka LIOK
A https://m.edso0.ru/863e89a4
NpU3HaKoB
CuenneHHoe HacnefoBaHue
npu3HakoB.. JTabopaTopHas paboTa
Ne 5 «l/13y4yeHne pe3ynbTaToB Bubnnoteka LLOK
26 0.5
MOHOIMOPUAHOIO U ANTM6PUAHOIO https://m.eds00.ru/863e8c60
CKpeLmnBaHnsa y Apo3odunbl Ha
roTOBbIX MUKpOMpenaparax»
27 "eHeTrKa nona. HacnepgosaHne Bubnnoteka LLOK




MPU3HaKOB, CUEN/IEHHbLIX C NMO/I0M

https://m.edso0.ru/863e8c60

3MeHUMBOCTL. HeHacneaCcTBeHHasA
N3MEHUYMBOCTb. SlabopaTopHas

28 pa6oTa Ne 6. /13yyeHune 1 05 Bubnnoteka LLOK
MOANMDUKALMOHHON N3MEHUNBOCTH, ' https://m.edsoo.ru/863e8efe
NMOCTPOEHME BapmaLMOHHOI0 paja un
BapuaLOHHON KPUBOWA»

HacneacTtseHHas MU3MEHYMBOCTb.

29 NabopaTopHas paboTa Ne 7. 1 05 bubnnoteka LLOK
«AHann3 MyTauuii y apo3ogusbl Ha ' https://m.eds00.ru/863e8efe
rOTOBbIX MUKpOMpenaparax»

Bubnmnoteka LIOK

30 eHETIKE Henoseka ! https://m.edso0.ru/863e8d78
Pe3epBHbIli YpoK. O606LLeHMe No

31 Teme «HacneACTBEHHOCTb M 1
N3MEHYMBOCTL OpPraHu3mMoB»

Bubnnoteka LLOK

32 Cenekuna kak Hayka 1 npouecc ! https://m.edso0.ru/863e9214

33 MeToAbl U OCTUXKEHWNS CeneKkumnm 1 Bubnnoteka LLOK
PacTeHWNIA N XXUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHonorns Kak otpacsb 1 Bubnmoteka LLOK
Nnpon3BoACTBa https://m.edso0.ru/863e9336

OBLUEE KOIMYECTBO YACOB INO 34 4

NMPOIrPAMME




11 KNNACC

Konnyectso 4acoB

ONEKTPOHHbIE

No [arta LunpposbIe
Tema ypoka KOHTpo/bHble  [MpakTuyeckune
n/n Bcero n3ydyeHnss  obpasoBaTesibHble
paboThl paboThl pecypc
1 3BOMOLUNA N METObI €€ N3yYeHUs 1 bubnuoreka LIOK
https://m.edso0.ru/863ea20e
5 WcTopus pa3BuTus npeacTaBneHuni 1 Bubnnoteka LLOK
06 3BoNOLMM https://m.eds00.ru/863e9570
bubnnoteka LLOK
3 MUKposBOIOLMA ! https://m.edso0.ru/863e9cle
Monynaums Kak anemeHTapHas
eIMH1LA BMAA U 3BOMOLUN.
4 ﬂiﬁopiTopHAaﬂ paboTa ll\-ltg 1 1 0.5 bubnmoreka LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHVe BMU0B Mo
MOP{ONIOrMYeCKOMY KPpUTEPUIO»
5 [BwxyLime cunbl (31eMeHTapHble 1 Bubnnoteka LLOK
(hakTOpbI) 3BO/OLMM https://m.edsoo.ru/863e9da4
. Bubnnoteka LLOK
6 EcTecTBeHHbIN 0TOOP M ero opmbl 1 httos://m.edso.ru/863e9ed0
PesynbTaTbl 3BONHOLNN:
npUcrnoco6/1eHHOCTb OPraH3MoB U
7 BMA006paszoBaHue. JlabopaTopHas 1 05 Bubnnoteka LLOK
paboTa Ne 2 «OnucaHme ' https://m.edsoo.ru/863e9fde
npucrnoco61eHHOCTM opraHm3mMa u eé
OTHOCUTE/IbHOTO XapaKTepa»
HanpasneHusa 1 nytu Bubnmoteka LLOK
8 1
MaKpOo3BO/toLnmM https://m.eds00.ru/863e9cle




9 HeobpaTMoCTb 3BONOLMM
10 VicTopus XKu3Hn Ha 3emne 1 MeTofbl
eé n3yyeHus
1 ['MNoTe3bl NPOUCXOXAEHUSA XKN3HN Bubnmoteka LLOK
Ha 3emne https://m.eds00.ru/863ea5a6
12 Pa3BuTKe XN3HM Ha 3em/ie Mo apam u Bubnmnoteka LLOK
nepuoaam https://m.edsoo.ru/863ea6be
OcCHOBHbIe 3Tanbl 3BONHOLUN
pacTUTeNIbHOr0 N XXMBOTHOIO MUpa.
MpakTnyeckas padota Ne 1 Bubnmnoteka LIOK
13 0.5
«/13yyeHne NCKONaeMbIX OCTATKOB https://m.edso0.ru/863ea8bc
pacTeHNIA N XXMBOTHBIX B
KONNEKLMAX>»
14 CoBpemeHHasa cuctema Bubnnoteka LLOK
opraHm4yeckoro mmpa https://m.edso0.ru/863ea48e
Bubnnoteka LLOK
15 JBO/IIOLMSA YesioBeKa (aHTPOoMoreHes) httns://m.edsoo.ru/863eac2c
16 ABvxyLme cunbl (hakTopbl) Bubnnoteka LLOK
aHTpornoreHesa https://m.edsoo.ru/863ead44
17 OCHOBHbIE CTagun 3BONHOLUN
yesoBeka
18 Uenoseyeckune pacbl N NPUpPoLHbIe Bubnmnoteka LIOK
afanTtaumn yenoBeka https://m.edsoo.ru/863eaea?
Pe3epBHbIil ypoK. O606LLeHME Mo
19 Teme «BO3HUKHOBEHWE U pa3BUTHe
YKN3HU Ha 3emne»
20 JKOJI0rna Kak Hayka
21 Cpefbl 06UTaHMS 1 3KONOrMYeckKune Bubnmoteka LLOK




(hakTOpbI

https://m.edso0.ru/863eafec

AbKnoTUYecKme PaxkTopsbl.
NabopaTopHas pa6ota Ne 3.
«Mopgonornyeckme 0co6eHHOCTH

. Bubnmnoteka LLOK
22 pacTeHUn 13 pasHbiX MecT 0.5
https://m.edso0.ru/863eb10e
06uTaHusA». JlabopatopHas paboTta
Ne 4. «BnuaHmne cBeTa Ha pocT U
pa3BUTME YEPEHKOB Koneyca»
Bubnnoteka LLOK
23 BuoTweckue pakTope! https://m.edso0.ru/863eb348
JKONOrnM4YecKme XapakTepucTnku
nonynauun. Mpaktuyeckas pabota
24 Ne 2 «[TOACYET NIOTHOCTU 0.5
NoNyNALMIA pasHbIX BULOB
pacTeHuii»
o5 CoobuecTBa opraHM3MoB — Bubnnoteka LLOK
61oLeHo3 https://m.eds00.ru/863eb46a
26 JKONOrnMYeckme CUCTeMbI Bubnnoteka LLOK
(skocmucTembl) https://m.edsoo.ru/863eb46a
OCHOBHbIe NOKasaTenv 3KOCUCTEMbI.
27 JKO/IOrnyeckmne nnpaMmmnzbl. bubnuoreka LIOK
. https://m.edsoo.ru/863eb5fa
CsowcTtBa akocuctem. Cykueccusa
28 [MprpoaHbIE 3KOCUCTEMBI
29 AHTPONOreHHbIE 3IKOCUCTEMBI
30 Buocdepa — rnobasnbHas Bubnmoteka LLOK
aKocucTema 3emnu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTU CYLLIeCTBOBaHUSA Bubnnoteka LLOK

onocepbl

https://m.edso0.ru/863ebd16




32 YenoseuecTBo B 6uoctepe 3emnu 1
33 CocyLLecTBOBaHWE NpUpoabI 1 1 Bubnnoteka LLOK
yenoseyecTBa https://m.edsoo.ru/863ebale
Pe3epBHbIil ypoK. O606LLeHME TEMbI
34 «C000LLEeCTBa U 3KOSIOTNYECKME 1
CUCTEMBI»
OBLLEE KOJIMYECTBO YACOB INO 34 95

NMPOIrPAMME







YYEBHO-METOANYECKOE OBECIEYEHWE
OBPASOBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YHEBHbIE MATEPUAJIbI 014 YHEHUKA

METOONYHECKNME MATEPVAJIbI AJTA YUUTENA

LIND®POBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET
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