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1. ITosicHUTEIbLHAA 3aMMNCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETHUYECKYIO OCHOBY JUISL OIPENEIICHUS
HOJIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, CONEpKaHMS,
pe3yibTaToB O00y4eHHs U TPeOOBAHMN K YPOBHIO HMOJArOTOBKH BBIIYCKHHMKOB, MOJIOKEHHUS 00
O0MMX LEISIX M MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUS O crennpuke OMOJIOrHuH,
e 3HAYCHHWU B IMO3HAHMU >KUBOM MPUPOJBI M OOECIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, OIPEAEICHbl OCHOBHbIE (DYHKLIUU MPOrpaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PaA3BUTHS OOy4aroIUXcs cpeacTBamMu YydeOHoro mpenmera «buomorus»,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelielieHue I0
pa3zienaM M TeMaM, PEKOMEHAYEeMYIO IOCIEI0BATEIbHOCTh M3Y4YEHHUS y4yeOHOro marepuana c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIIUXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yibraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABAaTEIbHOM AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00yUaromuxcs Mo
OCBOEHUIO COJIEpP>KaHUs OMOJIOTMYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30Bblif ypOBEHb) peann30BaH MPUHIIUII
NPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruw, Oiarojapss dYemMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX ¢ (POPMHPOBAHMEM E€CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAlMH  JIMYHOCTH, OSKOJIOTUYECKOTO  MBIILICHHS,
OpeACTaBIeHUH O 370pOBOM 0OOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npuponHoii cpene. IlosTomy Hapsimy ¢ u3ydeHHEeM OOMIEOMOIOTHYECKUX TEOPHH, a TakKKe
3HAHUH O CTPOCHUU )KUBBIX CUCTEM Pa3HOI'0 PaHTra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOIINUX B HUX
IPOIIECCOB B TPOTpaMMe IO OHMOJIOTUH yJeNeHO BHUMAaHHE WCIOJIb30BAHUIO MOTYYEHHBIX
3HAaHUH B MOBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIBTHPOBAHHMS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHUCTBEHHOW JEATEIHPHOCTH 4YEIIOBEKa Ha COCTOSIHHE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMs K MPUKIAJAHOM HANpaBIE€HHOCTH Y4eOHOTo
npeamera «BHOTOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUeHHsI YCIOBUH JUIs pEelIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYeCKOro o0pa3oBaHus, KOTOpas NpeArnoiaraer
dopmupoBaHHEe y O0YYarOMUXCsS CIMOCOOHOCTH AJaNTHPOBATHCS K W3MEHEHHSM JTUHAMUYHO
Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHoe MecTo. OHa
oOecrieunBaeT (opMupoBaHUe Yy OOydarOIIMXCSl MPEACTaBICHUH O HAaydyHOW KapTHHE MUDA,
pacmmpsieT ¥ 0000IIaeT 3HaHHSI O KUBOW MPUPOE, €€ OTIMUNTEIFHBIX TPU3HAKAaX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
¢dopMupoBaHus (YHKIIMOHAIBLHOW TIPaMOTHOCTH, HABBIKOB 37J0pOBOr0 M Oe30macHOro odpasa
KHU3HH, YKOJIOTUYECKOTO MBIIIUIEHUS, [IEHHOCTHOTO OTHOLIEHHUS K )KMBOMW MPUPOJIE U YEIIOBEKY.

Bombmoe 3HaueHWe OWOJIOTHS HMMEET TaKKe Ui pPEIIeHHWs BOCHUTATENBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oomuiero oopa3oBaHus, CoUanu3au odyJaromuxcs. M3ydyenne
ononoruu oOecrieunBaeT YCIIOBHSA TSt dbopmupoBaHUs WUHTEJUIEKTYaIbHBIX,
KOMMYHHUKAIIHOHHBIX M MH()OPMAIIMOHHBIX HAaBBIKOB, 3CTETMUYECKOW KYJIbTYpHI, COCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUHU C TMPENCTABICHUSMH W3 JIPYTUX YYEOHBIX MPEIMETOB, B
4aCTHOCTH, (PU3UKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MpeIHa3HAUYCHUH Y4eOHOTO



npeamera «bUONOTHS» COCTaBHJIM OCHOBY Ul OIpPENENIEHUS IOAXOJ0B K OTOOpY u
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHUs, IPEACTAaBICHHOr0 B IpOrpaMMe 1o OHOJIOTHH.

OT160p conepxkanust yueOHoOro npenmera «buosnorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
HO3ULHUH KyJIbTYpOCOOOPA3HOro MOAX0Ja, B COOTBETCTBUM C KOTOPBIM OOYyYarolIMecs JOJKHBI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUUMbIE i (popMUpoBaHUs OOIIEH KYIbTYpHI, ONpEACsIomne
a/IeKBaTHOE IIOBEJCHUE YEJIOBEKA B OKpYXKAIOLIeW NpUPOAHOM cpesne, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUUECKOU aesTeibHOCTH. Oco00€e MECTO B 3TOM CUCTEME 3HAHMA
3aHUMAIOT 3JEMEHTBl COJIEp)KaHUs, KOTOpbIE CIIy)KaT OCHOBOM i (OPMHPOBAHUSA
IIPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3AMH OHMOIOIHYECKOI0 00pa30BaHMsL.

CTpyKTypHpOBaHHE COJCpXKaHUS y4eOHOro Marepwaja B MporpaMme Mo OHOoJIoTHH
OCYILECTBJICHO € Y4ETOM HPUOPUTETHOTO 3HAUEHMs 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSX
J)KMUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W 3BOJIOUMU. B COOTBETCTBMHM C 3THUM B
CTPYKType yueOHoro npenmera «buosiorus» BblJIEJIEHBI CIEAYIOIINE COAEPIKATEIIbHbIE JTUHUU:
«buonorus xak Hayka. MeTosbl HAy4HOro no3HaHUs», «KieTka kak Onosornyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa U MHOroo0pasue OpraHu4eckoro MUpay,
«OBOJIIOLIUS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH .

Hear wu3ydyenuss ydyeOHoro mpeamera «buosorusi» 0a30B0ro ypoBHsI OOy4eHMS:
OBJIQJICHUE OOYYAIOIIMMUCS 3HAHUSAMU O CTPYKTYpHO-()YHKIIMOHAJILHOW OpPTaHM3alUU YKUBBIX
CHCTEM DPA3HOI0 paHra M NpUOOpEeTeHHE YMEHUN HCHOJb30BATh ITH 3HAHUS U TPAMOTHBIX
JNEHCTBUII B OTHOLIEHHMM OOBEKTOB >KMBOW MPHUPOABI W PEIIEHUS pa3IMUYHBbIX >KU3HEHHBIX
po0JeM.

Jloctuxenue nenu u3ydeHus ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcs pelIeHueM caeIyoIuX 3a/1au:

OCBOCHHME OOYYaAIONIMMHUCSA CUCTEMBbl 3HAaHUKW O OWOJIOTHYECKUX TEOpHUsX, YUCHHSIX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTEe3aX, MpaBMIIaX, CIYKAIIUX OCHOBOM 1 (OPMHPOBAHUSA
IPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJAaX Hay4yHOIo IO3HaHuS,
CTPOCHUHU, MHOT0o00pasMM U OCOOCHHOCTSAX JHMBBIX CHUCTEM PpA3HOTO YPOBHS OpraHU3alluH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUY;

¢dopmupoBaHue y OO0y4aromuXcs MO3HABATEIbHBIX, MHTEIIEKTYAJIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTHMHM HAayYHBIX B3IJISJIOB,
U U OIXO0J0B K U3YUEHHIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alluy;

CTaHOBJIEHHME Yy OOydaromuxcsi oOumel KyabTyphl, (YHKIMOHAJIBHON TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBAThH SIBICHHS OKPYXAIOIEro MUpa KUBOW MPHUPOJBI Ha
OCHOBaHUU 3HAHUH M ONBITA, OJIYYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

dopmHpoBaHUe y O0YyYarOIUXCs YMEHUH WIUTIOCTPUPOBATh 3HAUEHUE OMOJIIOTMYECKHUX
3HAHUW B MPAKTUYECKOW MAESITEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOIOT HiA;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTM TO3HAHUS 4YEJIOBEKOM >KUBOW MPUPOJIBL,
HE00X0/IMMOCTH OEpEeXKHOT0 OTHOLIEHHUS K Hel, COOII0AEHUS STUUECKUX HOPM IPH MPOBEICHUN
OMOJOTUYECKUX UCCIIEJOBAHUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIs MOBBILICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYpBI, ISl QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

IpUMEHEHHE NPHOOPETEHHBIX 3HAHUM U YMEHUIl B MOBCEIHEBHOW >KU3HU JUISI OLIEHKU
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpYXarolled cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHNE Mep NMPOPUIAKTUKH 3a00JI€BaHUA.

Mecrto yyedOHoro npeamera «buoJiorus» B yueOHOM ILJIaHe.

B cucreme cpennero obmiero oopasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
ABJIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MIpeIMETHOW olnactu
«EcTecTBEHHO-HayUHBIE IPEIMETHIY.



Jis u3ydenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro OOIIero 00pa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 knmacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

2. [lnannpyemblie o0pazoBaTe/ibHbIE Pe3yJbTaThl

JINYHOCTHBIE Ppe3yabTaThl OCBOCHHUS YyueOHOro rmnpeamera «bHOIOTHS» TOIKHBI
OTpa)kaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOMN
BHYTpEHHEH TMO3ULMENH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAlul, IO3UTUBHBIX
BHYTPCHHUX YOEXICHUH, COOTBETCTBYIOIIUX TPAJAULIMOHHBIM IIEHHOCTSIM POCCHICKOTO
oOmiecTBa, paclIMpeHHe XU3HEHHOTO OMNBITa U OMbITa JESATENILHOCTH B IpOLIECCe peaan3aluu
OCHOBHBIX HaIpPaBJICHUH BOCIUTATEIBHON JESITEIHHOCTH, B TOM YUCIIE B YACTH:

1) rpaskaIaHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3MLIMK  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTrO OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OOS3aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NESATEIHLHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHny y4yeOHbIX U MTO3HABATENbHBIX 33/1a4, BBHITOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HMIIMI0O IO OTHOILIEHWUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHE YUYUTBIBaTh B  CBOMX JICHCTBHSX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSAMHU U COLUAIBHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBITIOJHEHUS Y4eOHBIX,
MO3HABATENBHBIX W HCCIENIOBATEIbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOUICHHS K MHEHUIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHHTapPHOH U BOJIOHTEPCKOM 1EATEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAKIAHCKON UJIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJly, 4yBCTBa OTBETCTBEHHOCTH mepea PoauHOM, roproctu 3a cBOW Kpail, CBOIO
Ponuny, CBOM S3BIK M KyJBTYpPY, MPONUIOE U HACTOSIIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHEe K TPUPOJHOMY HACIEAUI0 U TaMSITHUKAM TPUPOIBI,
JOCTIKEeHUsIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBIIEHHE M pa3BUTHE
Ouoyorny, MOHUMaHUs 3HAYSHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU Y€JIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CIYKEHMIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTh OIIEHWBATh CHUTYAIMIO M TPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICH
Ha MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJIa B TIOCTPOSHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHSTHS [IEHHOCTEH CEeMEHHOW XM3HH B COOTBETCTBHH C TPAIUIMSIMH HapOIOB
Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOMECTBEHHBIX OTHOIICHUH;




IMOHUMaHUE SMOLUOHAIBHOTO BO3/ICHCTBHS AKUBOU MPUPOLBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATH
KauyecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usudyeckoro BocnuTaHus, (OPMHMPOBAHUA  KYJbTYPbl 30POBbS H
IMOLMOHAJIBLHOIO 0JIArONnoJy4usi:

MOHMMAaHUE U peajn3alus 3J0pOBOro U 0e30macHoro oopasa KM3HH (30pOBOE MUTAHUE,
COOJIIO/ICHNE TUTHEHUYECKUX MPABWII M HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHSATHH M OTABIXA,
perynsapHas (Qu3nMyeckas aKTHUBHOCTb), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE UEHHOCTU TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
IIOBE/ICHUS B CUTYalUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUSATHS BPEIHBIX NPUBBIYEK (YHMOTPEOIEHUS aIKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTB K TPYZly, OCO3HAaHHE IEHHOCTH MacTepPCTBa, TPYIOIIO0HE;

TFOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON 1 COLUAIIbHON HAIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEJIBHO  BBINOJHATH — TaKylo
JIeATEIbHOCTb;

MHTEpEC K Pa3IUYHbIM chepaM MpodecCHOHAIBHOW NesSTeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOp OyayIieii mpodeccuu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE IIJIaHbI;

FOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUH BCEU
JKU3HHU;

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH 11e1ecO00pa3Hoe OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3emie,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyIbTYphl: MPHOOPETEHHE OMBITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKaIOILEN Cpe/ibl;

OCO3HaHHUE T1I00aTBbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelIeHus;

CIIOCOOHOCTH UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUs
IpHU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIONIB30BaHNEM (COOII0ICHUE
IpaBWJI TIOBEJIEHUS B NPHUPOJE, HANpPaBICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JEHCTBUM, NMPUHOCSIIMX BpeI OKpY’Karolled MPUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMUYECKUE MOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4Me pPa3BUTOTO HKOJOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKOH KYJIbTYphl, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHOW, KOMMYHHMKAaTUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYAacTHIO B
MPAKTUYECKOU JIESITETBHOCTH AKOJIOTMYECKOW HAMPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHMaliore KYIbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE S3bIKOBOM M UNTATEIBCKON KYJIBTYpPhI KaK CpPEJICTBA B3AUMOJICHCTBUS
MEXY JIOJIbMH U TIO3HAHHS MUDA;

MOHMMaHUEe CrenupUKU OUONIOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOTI'O MBIIUIEHHUS, CO3JaHUH LEIOCTHOTO MPEICTaBICHUs 00 OKpYKaroIeM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTUMHU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHus
HOBOTO YpPOBHSI Pa3BUTHSl MEIULMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX



pematb pecypcHble MpoOIeMbl pPa3BUTHSI YEIOBEUECTBA, MIOMCKA IyTeH BBIXOJA U3 III00AIBHBIX
9KOJIOTUYECKUX MPOOIeM U oOecredyeHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHUX 3HAHMH B LIEJSIX HOBBIMIEHUS 0O0Iei
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHLHOU
IpPaMOTHOCTH 00y4JaroLuxcs, GopMupyemMoi npu U3y4eHnu OnoJIoruu;

NOHMMAHHE CYIIHOCTH METOJIOB IIO3HAHUS, MCIIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BaTh IOJydaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHMs SBJICHUMN
OKpYXKAlOIIero MUpa M HPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHME JelaTb OOOCHOBAHHBIE
3aKJIIOYEHUsT HAa OCHOBE HAYYHbIX (AKTOB M HMEIOIIMXCS JaHHBIX C LEJIbI0 IOJIY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUIsl pEIIeHUs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHME LIEHHOCTU HAayYHOW JAEATE]bHOCTH, FOTOBHOCTh OCYLIECTBIATh NMPOEKTHYIO U
HCCJIEIOBATEIBCKYIO AESITEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TFOTOBHOCTb M CHOCOOHOCTh K HENpPEphIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHHWH IO OHWOJOTMM B COOTBETCTBHHM C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

MeTanpeaMeTHble Pe3yJbTaThl OCBOCHUS YI€OHOTO mpeaMeTa «BHOoIOorHs» BKITIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUUXCA MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenuduKy METOA0B MO3HAHMSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, YHEPIus,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0EeHUE, U3MEPEHUe, HKCIEPUMEHT U JPYTUX), YHUBEpCAJIbHbIE
yueOHble JeiCTBUS (1I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBaHre (YHKIMOHAJIBHONW I'PAMOTHOCTH M COLMAIILHOW KOMIETEHIMH O00YyYaroluxcs,
CIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4eOHble JEHCTBHMsS B IIO3HABATEIBHOM U
COLIMAIbHON NPAKTHKE.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeJHEero oOImero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IpPU OCBOCHUU 3HAaHUM NPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 0000IIEeHHUs1), PacKpbIBaTh CMBICI OHMOJIOTMUYECKHUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAaHABINBATh CBSI3U C APYTUMH MTOHITUSIMH);

ONpeAeNaTh LEIN JeATeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTUKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHE MOHSTHUSI JUIsl OObACHEHUs (AKTOB U SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTHBHBIEC, JAE€IyKTHUBHBIE, II0 aHAaJOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIICHUW B W3y4aeMBIX OHMOJOTHYECKUX OOBEKTaX, a TAKXKE MPOTUBOPEUMMA Pa3HOTO poOja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHaJIM3a UMEIOIINXCS MaTepHalIbHbBIX
Y HEMaTEpUAJIbHBIX PECYPCOB;




BHOCUTh KOPPEKTHUBHI B JESTEIbHOCTb, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB LEISM,
OLIEHUBATh PUCKH MTOCIEICTBUI 1€ TEIbHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH pPAa0OTy B YCIOBUSAX pPEAJbHOIO, BHUPTYAJBHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4eOHO-HCCIEIOBATENBCKONH U MPOEKTHOW JEATENLHOCTH, HaBBIKAMHU
paspelnieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/I0B
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

UCIOJIb30BaTh PAa3JIUYHble BUIbl AEATENBHOCTH IO IOJIyYCHHIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHUIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE TPU
CO3JIaHUM Y4EOHBIX M COLIMATIbHBIX IIPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOU TEPMHHOJIOTHEH, KIIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B OOpPa30BATENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyalM3UpPOBATh 3aj]ady, BBIIBUTATh
TUIOTe3y €€ pelleHMs, HaXOAWTb AapryMEHThl [Ull JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3aJaBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud pe3yJbTaTbl, KPUTHYECKU
OLIGHUBATh UX JJOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLl€HUBATh IPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITh LIEJICHAIIPABIICEHHBIM IOMCK IEpEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMETh TIEPEHOCUTHh 3HAHWS B  TIO3HABATEIBHYID M  MPAKTHYECKYI0  00IacTH
KHU3HEIEeATEIIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00J1aCTeiH;

BBIJIBUI'aTh HOBBIE WJEM, NpPEJIaraTb OpPUTMHAIbHBIE IOJXOAbl U PEUICHMs, CTaBUTh
npoOJIeMBI B 33]1a4H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBATHCSA B PA3IUYHBIX MCTOYHMKAX HMH(OpManuu (TeKcTe yueOHOro mocoOus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HHGOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
Npe/CTaBICHUs, KpUTUUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(dbopMymHpoBaTh 3ampoChl M TMPHUMEHSATh PazIHMYHBIE METOABI INPH TOWCKE W OTOOpe
6uonornyeckoit MHGopMaIK, He0OX0IMMOM IS BHIOJHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT KCHOJIB30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3JIUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAy4YHbI $3bIK B KauyecTBE CpeACTBa HpH paboTe C OHOJOrHYecKOon
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (U3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh U MPeoOpa3OBhIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HABBIKAMU PACIO3HABAHUS W 3allMTHl WHpOpManud, HWHOOPMAIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCEX cepax KM3HH, aKTHBHO y4acTBOBATh B TUAIIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh



CYKIEHHSI OTHOCUTEJIbHO BBIMOJHEHMSI NpeUlaraéMoi 3aJaud, YYHUTHIBaTb HHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAJIOTa UITU TUCKYCCUH);

pacrio3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHHS, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUi, yMETh CMAryaTh KOH(MIUKTH U
BECTHU 1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJEHCTBMS, MOHMUMATh HaMEpEeHUs
JPYTuX JIOACH, MPOSIBIATh YBAXHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOUYKY 3pEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHIUBUIYaJIbHON pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEHUCTBU NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHUIO: COCTAaBIATH IUIAH JCHCTBUM, PACIpPENesATh POJIM C Yy4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KAXJIOr0 YYaCTHHKA KOMaH/bl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C IO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PA3IMUHBIX CHUTyalusX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJOrMYECKHe 3HAaHUS [UI BBIABICHHUS NpoOJIeM M UX pELIeHHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUH LIEIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKaIOLLHUX;

CaMOCTOSITENIbHO OCYILLECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHBIE 33Jayll B 00pa30BATENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IJIaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIM U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
U MBICIIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, UCIIOIB30BaTh MPUEMBI pediekcun
JUTSL OLIEHKU CUTYaI[H, BHIOOpAa BEPHOTO PEIICHMUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;



3) npuHATHE ceds1 U IPYTruX:

IpUHUMATh ce0sl, TOHUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPAaBO U MPaBO APYTUX Ha OILIMOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIMH APYrOro YeIOBeKa.

IIpeaMeTHble pe3ybTaThl ocBocHUs mporpamMmbl COO mo Ouosiorn Ha 0a30BOM
YPOBHE BKIIOUAIOT cnenuduyeckue st ydyeOHoro mpeamera «buonorus» HaydHble 3HAHHS,
YMEHUS U cocoObl IEHCTBHM MO0 OCBOEHHIO, MHTEPIIPETALMK M IPpeoOpa30BaHUIO 3HAHUM, BU]IbI
JESITeIBbHOCTH TIO MOJIyYCHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWN B PAa3UYHBIX y4EOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTYalUsX, CBS3aHHbIX C Ouosoruei. B
nporpaMMe IpeAMETHbIC Pe3yJIbTaThl MPEACTABICHBI IO roJaM 00yUeHHs.

[IpenmerHble pe3ynabTaTbl OCBOEHMsA YydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeXHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa [T PEeLICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U IOHATUN: )KU3Hb, KJIETKA,
opranusM, Mera0osmu3M (0OMEH BEIIECTB U NPEBpalllEHHEe JSHEPruH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs OKMBBIX  CHUCTEM, CaMOBOCIPOM3BEIECHHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHUe u3jiaraTb OHOJOTMYECKHE TeOopuu (KJIeTOYHas, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpajbHas JorMa MOJeKyJsipHoW Ouosorun), 3akoHsl (I. Mennens, T. Moprana, H. W.
BaBuoBa) u yuenus (o LeHTpax MHOI0oOpasHs U MPOMCXOKACHUS KyIbTYpHbIX pactenuid H. 1.
BaswuiioBa), onpenenars rpaHuLibl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHUE Ba/leTh METOJaMM Hay4HOrO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U ONHCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3anus M MPOBEACHUE OHOJIOrH4YECKOro
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUH IIOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATh CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IpEeBpaLleHHs] PHEPIUM B KIIETKE, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, Pa3MHOXKECHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUA Uil OOBSCHEHUs OMOJOTMYECKHX IMPOLECCOB U
ABJICHUH, 1151 IPUHATUS MPAKTUUECKUX PELIEHUI B TOBCETHEBHOM JKU3HHU C LENbI0 O0ecieueHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHMS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTHH JAJs pallOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 33Jayd Ha MOHO- M JAUTHOpHIIHOE
CKpeIlMBaHME, CIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIsl IpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE U MpPaKTHUYECKHE pabOThl, COOMI0IaTh IMpaBUia MPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M WHTEPNPETHPOBaTh HH(OpPMALNIO OHOJIOTHYECKOro
COJIepKaHHUs, BKIIOYAOLIYIO ICEBJAOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HMCTOYHHUKOB (CpeicTBa
MaccoBOM MH(pOpMaLNU, HAy4YHO-TIONYJISPHbIE MaTEepHUasbl), ITUUECKHUE ACTIEKThl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;




YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE U YCTHBIE COOOIICHHS, 0000IIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
NOHATUIHBIN armapaT OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOECHUs yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKa JUIs PEeLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATH COJIEPKaHNE OMOJIOTHYECKUX TEPMUHOB U MOHITHI: BU, MOMYJISIIHS,
reHO(OH], HBOJIOIMS, MABIKYIIHE CHIBI ((AKTOpPBI) SBOJIOLUHU, MPHUCIIOCOOICHHOCTD
OpraHM3MOB, BHUJ000pa3oOBaHUE, »JKOJOrMYeckue (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIIEHTHI, LIENH MUTaHUs, YKOJOrHYecKas mupaMua, OuoreoueHos, onocgepa;

yMEHHME Hu3araThb Ouonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CHUHTETUYECKAs TEOPHs SBOIIOLUHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiiieBoro cxoacrea K. M.
bapa, uepenoBanus rinaBHBIX HampaBieHud W myted sBomonuu A. H. CeBepiuoBa, yueHus o
ounoctepe B. U. BepHaackoro), onpeaensTh TPaHUIIBI UX TPAMEHHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO MMO3HAHUS B OMOJIOTHU: HAOIIOJACHHUE M OMHCAHUE
KUBBIX CHCTEM, TIPOLIECCOB H SBJICHUH, OpraHu3alys ¢ TPOBEICHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABI)KCHHUE THUIOTE3bl, BBIIBICHHUE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYUYECHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TMOJYYEHHBIX PE3yNIbTaTOB;

YMEHHUE BBIICISATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUSI OMOJOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJSIIIMMA, TPOAYIIEHTOB, KOHCYMEHTOB, pPEAYILEHTOB, OHOTEOIEHO30B M JKOCHUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTro  0TOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpTraHU3MBI, IIEPEHOCA BEIIECTB U MMOTOKA SHEPTHH B YKOCHCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B DKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB M OMOr€OXMMHYECKHUX IIHMKIOB B
ouocdepe;

yYMEHUE NPUMEHSATh MOJTy4YE€HHbIE 3HaHUS Uil OOBSICHEHUs OMOJOTMYECKHX IMPOLECCOB U
SIBIICHHUH, JIJISl IPUHSTHS MTPAKTUYECKUX PEIICHUH B IIOBCETHEBHON )KHU3HH C IIEITBI0 00ECTICUCHNUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
TPaMOTHOTO TIOBEJICHHSI B OKPYXKAMOIIEH NPUPOIHOW cpeae, MOHMMaHUue HEO0OXOIMMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonorun JUIst panroHaIbLHOTO
IPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOrMYECKHE 3a/laud, COCTABIATh CXEMBbl IepeHoca
BEIIECTB U SHEPTUH B 3KocUcTeMax (L[enH MUTaHUs);

YMEHHE BBIMIOJHATH JTAOOpAaTOpHBIE U MpaKTHUecKue paboThl, coOMI0IaTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYJOBaHHUEM;

YMEHUE KPUTHUYECKH OLIEHUBAaThb M WHTEPHPETHPOBATH HMH(OpMAIMIO OHOJIOTHYECKOrO
COJIepKaHus, BKIIOYAIONIYIO0 TICEBIOHAYYHbIE 3HAHWSA W3 PAa3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBoi WH(MOpMAILMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TI0OaIbHBIC
IKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3HILIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE M YCTHBIE COOOMICHUsS, 0000Ias
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.

3. Conep:xkaHue y4eOHOTO peaMeTa
10 KJIACC
Paszgea 1. buoJsiorusi kak Hayka (2 yaca)



buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMH, (uiocodueit, 3TUKOHW, ACTETUKOW W mpaBoM. Ponbp Ouonoruu B
(GhopMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUpa. CrcTeMa OMOJOTUYECKIX HaYK.

MeTo/1p1 TO3HAHUS KUBOM MPUPOIbI (HAOIIOJEHIE, SIKCIIEPUMEHT, ONTUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

Pazgean 2. ’Kusble cuctemMbl U uX opranuzauus (1 gyac)

JXKuseie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIMYue >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OumocucTeM © HWX pa3HooOpa3ue. YPOBHU OpraHu3aldd OHOCHCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOMH,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPHU3HAKH KU3HU», «YPOBHH OpraHU3aIlUU KHUBOK
IIPUPOJBDY.

O6opynoBanue: moaens Mosekyinnl JJHK.

Pazgen 3. Xumuuyeckuii cOCTaB U CTPoeHHE KJIeTKH (8 4acoB)

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKUE  DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEILIECTBA.

@yHKIMK BOJABl M MUHEpAJIbHBIX BellecTB B Kkierke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHue 0€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OenikoB. HezameHnmblie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (TepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAA CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ounosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aToOpPOB.

VYraeBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U 1e30Kcupru003a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosorndeckue QyHKIUU
YIJIEBOJIOB.

Jlununer:  Tpurnuuepunasl, Gocdonunuasl, crepounbl. ['mapodpuibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIIIEBOAOB, OEIKOB M JIMIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykieotunsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKIMN.

[{uronoruss — Hayka o kierke. Kiierounas Teopust — npUMep B3aUMOJCHCTBHS UACH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmiye Npu3HakU KIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekyinbl JIHK kak renetrueckuil anmapat, cucteMa CUHTe3a Oerka.

Tunsl KIETOK: J3yKapuoTHyeckas U mpokapuotudeckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTudeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHHne 3yKapHOTHYECKOM KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, TNIMKOKAIMKC, MX (YHKIUH.
[TnasmaTtuueckas MemOpaHa, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ oOpraHOUIBL
OnnomemOpanuble opranonasl kietku: IIIC, anmapar [Nonbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJETKU: MHUTOXOHAPWH, IMiaacTuiabl. [IpoucxoxaeHne MUTOXOHAPUHA U IIACTHI.



Bunast mitactun. HememOpaHHbie OpraHoUIbl KIETKU: pUOOCOMBI, KJIETOUHBINA EHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKH. BritoueHusl.

SAnpo — peryasTopHbli HeHTp KiIeTkH. CTpoeHue aapa: suepHas 00004Ka, Kapuora3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

[uarpammsl:  «PacnpenencHue XUMHUYECKHX JJIEMEHTOB B HEXKHMBOW  IIPUPOACY,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOJIEN.

Tabmuubl u cxemsl: «llepuoanueckas TaOnMIAa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJbI», «buocunres 6enka», «CTpoeHue MoieKyibl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3yKapuoTHUECKON
KJIeTKN», «CTpoeHue MXUBOTHOM KIETKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKnW», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbDY, «JIUmuasn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYAOBaHME HAJisi MPOBEACHUS HAOIIOICHHUIA,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaTbl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHas pabota Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

Jlaboparopuas pabora Ne 2. «M3yueHue CTpOEHHs KJIETOK PACTCHHM, >XUBOTHBIX U
OaxTepuii 0l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpeNnapaTax U UX OMUCAHUEY.

Paznen 4. ’KuzHeaesaTeJbHOCTb KJIeTKH (6 4acoB)

OO6men BemiecTB, WIM MeTa0OaU3M. AcCUMWIANUS (IUIACTUYECKUM OOMEH) u
JTUCCUMUIIALINSA (PHEpreTUYecKuit 00OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Poib
3aKOHOB COXPaHEHHUs BEILLECTB U SHEPIrUU B IOHUMaHUU MeTadoIn3Ma.

Tunber oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunTe3. CBeroBas u TeMmHOBass (a3bl ¢orocuHTe3a. Peakuuu (dorocuHTE3A.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IJIs )KU3HH Ha 3emiie. Briusuaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIUE OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJis KU3HHU Ha
3emute.

OHepretuyeckuii oOMeH B  KieTke. PacmienieHue  BemIeCTB, BbIJCIEHUE U
aKKyMYJIMpPOBaHUE SHEPTUH B KJIETKe. DTanbl sHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopunupoBanne. IPPeKTUBHOCTH IHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmarus u JHK. Peanuzanums
TeHeTUYEeCKON HH(popMaIu B KieTke. ['eHeTuYecKuid KOA U ero CBOMCTBa. TpaHCKpHUMIIHS —
matpuuHblii cuHTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Hexnerounsie ¢opmbl xu3HM — BUpychl. HWcropus otkpeiTus Bupycos (. W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIA BUpYcoB. bakrepuodaru. boneznu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MbIe BUpycaMu. Bupyc nummyHonedunnra yenoBeka

(BUY) — Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpHILUS, peBepTaza M HMHTErpasa.
[TpodunakTrka pacripocTpaHeHHsI BUPYCHBIX 3a00JI€BaHUM.
JleMoHCTpanum:

IToptpetsr: H. K. Konbuos, /1. . Usanosckui, K. A. Tumupszes.
Tabmumet  u cxembl:  «Tunbel  muTanus», «Metabomuzm»,  «MUTOXOHAPHUSIY,
«OHepretnueckuii 0omMen», «Xmopormiact», «Dotocuntesy, «Ctpoenue JJHK», «Ctpoenue u



¢ynkunonupoBanue reHa», «Cunre3 Oenka», «leHermyeckwii kon», «Bupyce,
«baktepuodarn», «Ctpoenne u xu3HeHHBIM 1wk Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue IHK u tpanckpunims», «buocunrtes
oenka», «CTpoeHue KIeTkn», Mojens cTpykTypsl JJHK.

Paszgea S. PazaMmHoOKeHHe 1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MoOB (5 yac)

Knerounsnii 1uki, WM KU3HEHHBIM IMKI KieTkd. MuTtepdaza m mutos. Ilpomeccsl,
nporekatomuye B uHTepdaze. Permmkanms — peaknus marpudyHoro cuHreza [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMIHBIA W TaIUIOMIHBIA XPOMOCOMHBIC
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. IIponeccel, mpoucxondinue Ha pasHbIX
CTagusaX MUTO3a. brojorndaeckuii CMBICI MATO34.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl  pa3MHOKEHHsI OpPraHM3MOB: Oecroioe © mojioBoe. Buuel  Gecrnonoro
Pa3MHOXKEHUSA: JIeJICHHE HaJBOE, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUe. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUS OT OECI0I0TO.

Meiio3. Craguu meito3a. I[lpoueccel, mpoucxosiiue Ha craausx menosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3HAYEHUE MENO03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [losoBBIE Kene3bl:
CEMCHHHMKHU W sSUYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — ramer (CrepMaro30uj,
AllIeKIIeTKa) — crepmaToreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (SMOpPUOTEHE3).
Oranbl 3MOPHOHATBHOTO PA3BHTHUS Y IO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTPYJISIUs,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: HPSIMOE,
HenpsiMoe (IM4uMHO4YHOE). BinsHue cpelnbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CHOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuil. OHTOT€HE3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH, CTaJAuU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuiel u cxeMbl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «/[BOiTHOE OIIIOIOTBOPEHHE Y
IIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHHUil», «JleneHue KIETKU
Oaktepuii», «CTpoeHHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus [JHK», «Mwutosy, «Meio3», «lIpsmoe n Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeTIOBEKa», «OCHOBHBIE CTAIUN OHTOTEHE3AY.

OOGopynoBaHue: MHKPOCKOM, MUKpomnpenapatbl «CriepMaTo30uabl MIIEKOTUTAOIIETOY,
«Siiueknerka muekonuTarouero», «KapuokuHe3 B KJIETKax KOpelKa JyKay», MarHuTHas
Mojienb-anmukanus «/lenenue knetkny», monens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnas pabora Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOIpENapaTax.

JlaGopatopuass pabota Ne 4. «/3ydeHume CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIpenaparaxy.

Pa3zgea 6. HacsiencTBEeHHOCTh M MU3MEHYMBOCTH OPraHu3MoB (9 yacos)

[Ipeamer u 3amaum reHetuku. Mcropuss pa3Butus reHeTukd. Ponb nuTomorun u
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETUKU. BKI1a pocCHCKUX U 3apyOESKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUH, LHUTOTEHETHYECKHA, MOJIEKYISIpHO-



reHeTuyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATHUS. | eHeTHYecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACJEAOBaHUS  MPU3HAKOB, ycraHoBiIeHHble [.  MeHnenem.
MonHoruOpuaHOe CKpelMBaHue. 3aKOH eMHO-00pa3usi THOPUIOB TIEPBOTO NoKoyIeHusI. [IpaBuiio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmnore3a uwcrtorel ramer. [lonmHoe u
HETOJHOE JJOMUHUPOBAHUE.

JuruOpunHoe  CKpelmMBaHWE. 3aKOH HE3aBUCHMOTO  HACJICIOBAaHUS  IPU3HAKOB.
[{uToreHeTHYeCKUE OCHOBBI JUTHOPUAHOTO CKPENIMBAaHUSA. AHAIM3UPYIOIIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHATU3UPYIOLIETO CKPEIIMBAHUS 1JIs1 ONIPEIeTICHUs] TEHOTUIIA OCOOH.

CueruieHHOe HacjenoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIEIICHHOMY
HAaCJICIOBAHUIO I'eHOB. HapyleHne cuerieHus: TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasi TEOpHs HACIEICTBEHHOCTHU. ['eHeTuuecKre KapThl.

['enetuka nosa. XpoMOCOMHOE OIpEAeNIeHUE 1oJia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
TOJIOM.

N3menunBoCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIeICTBEHHAs. Poib cpesibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuanuonsslii psiaq u BapuanmoHHas kpuBas. Hopma peakuuu npuszHaka. KojmuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIM(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencrBenHasi, Wiy reHOTHIIMYCCKAS, N3MEHUNBOCTh. KOMOMHATHBHAS U3MEHYHUBOCTD.
Meiio3 u monoBOM mpolecc — OCHOBA KOMOMHATMBHOM M3MEHUMBOCTH. MyTallMOHHAs
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
MPUYUHBI MyTariii. MyTtareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOMN
n3meHunBoctu H. 1. BaBuioga.

BHesnepHas HacaeACTBEHHOCTh U U3MEHUYHBOCTb.

I'enetuka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbl T€HETHMKH YEJIOBEKA:
TCHCAJIOTUICCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetndyeckuii. COBpPEMEHHOE OIpPEJCICHUE T'€HOTHUIIA: IOJHOI€HOMHOE CEKBEHHUPOBAHMUE,
TEHOTHUIUpPOBaHKHE, B ToM uucie ¢ nomomibio I[1I[P-ananmusza. HacnencrBennsie 3aboseBaHus
YyeNnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Ooisie3Hu. ComaThdeckue H TeHepaTuBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPOPHUIAKTUKH U JICYCHHUS] TeHETUYECKIX
Oose3Heil. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUYECHHWE MEIUIIMHCKOW TEHETHKU B
MPEIOTBPAILICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeTIOBeKa.

JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukosn, H. B. Tumodeen-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKpPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICTUICHHSI M €ro I[UTOTEHEeTUYECKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEUIUBAHUSY,
«Meio3», «B3auMoaeicTBre auIeNbHBIX TEHOBY, «I eHeTnYecKkne KapThl paCTEHUMN, KUBOTHBIX
u 4denoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTU HACJIEAOBAHMS, CLEIUIEHHOTO C IIOJOMY,
«Kapuotunel denmoBeka W JKUBOTHBIX», «Buapsl wu3MeHumBOoCcTHY», «MoaudukannoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTalHoHHAs
H3MEHYHUBOCTEY.

O6opynoBanue: Monaenu-ammiukanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemomHoe
TOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPeUTEEB U OKPACKH Tena), repdbapuit
«I"opox moceBHOW».

JlabopaTopHble U NpaKkTHYeCKHe padoThI:



JlaGopatopHnast pabota Ne 5. «/3yyeHue pe3ysbTaTOB MOHOTMOPUAHOTO U JAUTHOPUIHOTO
CKpEIIUBAHUS Y IPO30(DUITBI.

Jlaboparopuas pabota Ne 6. «M3yderre MOAUPUKAIMOHHON U3MEHYHBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanmuid Yy Jpo30QHIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKa.

Pazgen 7. Cenexkuusi opranu3moB. OCHOBbI OMOTexXHOJI0ruM (3 yaca)

CenekIusi Kak Hayka W Ipoliecc. 3apoKJIeHUe CeJIeKInH U goMectukanus. Yuenne H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS MU MHOrooOpaszus KyJIbTYpHbIX pacTeHui. LleHTpbl
IIPOUCXOXKAECHNS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METOJbI CelIeKIMU. MaccoBblii U MHIUBUAYAIbHBIA OTOOPHI B CENEKLIUU
pacteHuil u kuBOTHBIX. OLIEHKa 3KCTephepa. bIM3KopoICTBEHHOE CKpEIMBaHNEe — HMHOPUIMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JIMHUK. ['erepo3uc, wnu rubpugHas cuia.
HeponctBenHoe ckpemmBanwe — ayrOpuauHr. OtmanéHHas TuOpuau3anus W e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJI0B. JIOCTMIKEHHs CEJNEeKUUU PpACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHoyoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JaHMS
pexomOunantHoil JIHK u Tpancrennnix opranusmoB. Knerounas wunxenepus. Kiietounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOLYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M 3dTudeckue mnpobiaemsl. I'MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. 1BaHoB.

Tabmuubl m cxembl: Kapta «lleHTpbI MPOUCXOXKICHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHui», «llopoabl JOMaIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJISDKU IUIOJOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/BI U JIOCTHXKEHHUS CEJEKLMU PACTeHMH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



4. TemaTn4eckoe VIAHUPOBAHHE C YKAa3aHHEM BH/1a KOHTPOJIA.

Ne HanmenoBanue pa3znenos u teMm KonunyecTBo yacos ONEKTPOHHBIE
/M [OpOrpamMMel Bcero | Kontpon IIpakr (wupossre)
bHBIC Hueck OOpa3oBaTeNbHBIC
paboTel  wHe pecypeel
pabor
BI
1 buonorus xak Hayka. 2 bubnuotexa [JOK
https://m.edsoo.ru/7
f41c292
2 JKuBbIe cucTeMbl 1 BX 1 but6mmoreka [IOK
OpraHM3aIusl. https://m.edsoo.ru/7
f41c292
3 XHWMHYECKUH COCTaB M CTPOSHHUE 8 1 bubnnorexa [JOK
KJIETKH. https://m.edsoo0.ru/7
f41c292
4 KuznenesaTeabHOCTh KISTKU. 6 bubnunoreka LIOK
https://m.edso0.ru/7
f41c292
5 Pa3zMuoxeHne 1 HHAMBUAYATHLHOE 5 bubmmoreka [JOK
pasBUTHE OPraHU3MOB. https://m.edsoo.ru/7
f41c292
6 HacneacTBeHHOCTD U 9 1 bubnuorexa [{OK
W3MEHYHBOCTH OPTaHU3MOB. https://m.edso0.ru/7
f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTHH. https://m.edsoo.ru/7
f41c292
Hroro 34 2
5. loypounoe niianuposanue 10 kiacc
Ne /it Tewma ypoxka Konmu | [lara Hata  DnexkTpoHHBIE
YEeCTB | IUJIaH ¢dakt | 1mdpoBbIe
0 oOpasoBarenbHbIC
4acoB pecypchl
Pasnen1  bBwuouiorusi kak Hayka. 2
1 Bbuonorus B cucreme HayK. 1 04.09 https://m.edsoo.ru/
8636122
2 MeTob!l TO3HAHUS )KUBOI 1 11.09 https://m.edsoo.ru/
MIPUPOJBI. 863e6122
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Pasnen?

JKuBble cucreMbl H UX

opraHu3anmus.

3 buoornueckue CUCTEMBI, 18.09 https://m.edsoo.ru/

MIPOIIECCHI U UX U3YUYCHUE 863e6564
Pazpnen 3 XHMMHYECKHUIl COCTAB U
CTpOeHHUe KJIETKH.

4 KonTpoabHasi padora Nel 25.09 https://m.edsoo.ru/
«buosorus B cucteme Hayk. 863e674e
buonorunueckue cucremMpn»

(CTapTOBBIN KOHTPOJIB).

5 XUMHUECKUI COCTaB KICTKH. 02.10 https://m.edsoo.ru/
Bona u MuHepaibHbIE COJH. 863e6b72
benku. CoctaB u ctpoeHue
OEJIKOB.

6 depMeHTHI — 09.10 https://m.edsoo.ru/
OHOJIOTHYECKHE 863e6b72
KaTaJIn3aTOPBI.

JlaGopaTopHnas padora Ne 1
«M3y4eHune KaTaauTHIeCKOU
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEPE aMIJIA3bl WK
KaTayia3bl)».

7 VYrineBoasl. Jlunuasr 16.10 https://m.edsoo.ru/

863e6870

8 Hyk/enHOBbIE KUCIIOTHI. 23.10 https://m.edsoo.ru/
ATD 863e6d5¢c

9 Vcropusi u METOIbI H3y4EHHSI 06.11 https://m.edsoo.ru/
kieTku. Knerounas teopus. 863e6e88
Knerka kak nienocrtHas xxuBas
cucreMa

10 CtpoeHune 2yKapuoTHYECKOM 13.11
KJICTKH

11 JlaGopaTropuas pa6ora Ne 2 20.11 https://m.edsoo.ru/
«M3yueHne CTPOCHUS KIIETOK 863e6ff0
pacTeHui, KUBOTHBIX, 'PHOOB https://m.edsoo.ru/
u OakTepuii moj 863e716¢
MHUKPOCKOTIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCaHHE»

Paznen 4 /Ku3HenesiTeJIbHOCTH
KJIETKH

12 OOMeH BEIIECTB WK 27.11 https://m.edsoo.ru/
MeTabOoIH3M. 863e766¢C

13 dorocuHTe3. XEeMOCHHTE3. 04.12 https://m.edsoo.ru/

863e7c98

14 DHepreTHyecKuii 0OMeH. 11.12 https://m.edsoo.ru/

863e7aae

15 KonrposbHasi pagora Ne2 18.12 https://m.edsoo.ru/
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«buoornus KiIeTKm»

863e7dc4

16 Ku3HEHHBIH UK KIIETKH. 25.12 https://m.edsoo.ru/
Jlenenue KiaeTku. MuTo3. 863e796e
JlaboparopHasi padora Ne 3
«Habmonenne MuTo3a B
KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha FOTOBBIX
MHUKpOIIperapaTax

17 Buocunres 6enka. Peaknus 15.12 https://m.edsoo.ru/
MaTPUYHOTO CHHTE3a 863e796e

Paznen 5 PazmHoxeHMe U
HHIMBHUIYyaJbHOE PA3BUTHE
OpraHu3MoB

18 Hexkserounsie GOpMbI )KU3HU 22.12 https://m.edsoo.ru/
— BHUPYCHI. 863e7540

19 ®dopMbl pa3MHOKEHHSI 29.12 https://m.edsoo.ru/
OpPraHUu3MOB. 863e81h6

https://m.edsoo.ru/
863e831e

20 Meiio3. 05.02 https://m.edsoo.ru/

863e7f4a

21 OOpa3oBaHue U Pa3BUTHE 12.02 https://m.edsoo.ru/
MTOJIOBBIX KJIETOK. 863e81h6
Or1010TBOpPEHHE.

JlabopaTopHas padora Ne 4
«M3ydenue ctpoeHus
MTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOITpernaparax.

22 WunuBunyanbHOE pa3BUTHE 19.02 https://m.edsoo.ru/
OpPraHHU3MOB. 863e8436

Pasnen 6 HacJjieacTBEHHOCTDb U
U3MEHYHBOCTh OPraHU3MOB.

23 I'eneTnka — Hayka o 26.02 https://m.edsoo.ru/
HACJIEJICTBEHHOCTH U 863e86f2
W3MEHUYHUBOCTH.

24 3aKOHOMEPHOCTH 04.03 https://m.edsoo.ru/
HaCJIeIOBAaHMsI TPH3HAKOB. 863e8878
Mounorubpuanoe
CKpEIHBaHHUE.

25 JuruOpuHOE CKpEIIMBaHHUE. 11.03 https://m.edsoo.ru/
3aKOH HE3aBUCHMOTO 863e89a4
HaCJIeIOBAHHS TPHU3HAKOB.

26 CrenieHHoe HacleI0BaHue 18.03 https://m.edsoo.ru/

npu3HakoB. JIabopaTopHas
padora Ne 5 «3yuenue
pe3yIbTaToB
MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIIMBAHMS

863e8c60
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y IpO30(HUITBI..

27

I'eneTuka mona.
HacnegoBanue npu3HaKkos,
CLIETIJICHHBIX C IOJIOM.

01.04

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

28

N3MeHYnBOCTS.
Henacnencreennas
W3MEHYUBOCTb.
JlabopaTopnasi paGora Ne 6.
Nzyuenue
MOIU(PHUKAITIOHHOM
W3MEHUYUBOCTH, TOCTPOCHUE
BAapUALIMOHHOTO psijfa U
BapHallMOHHOW KPUBON.

08.04

https://m.edsoo.ru/
863e8efe

29

30

31

Paznen’

Hacnencrsennas
U3MEHYUBOCTb.
JlaGoparopHasi padora Ne 7.
«AHaJINA3 MyTalMi y
Ipo30(uIIbl Ha TOTOBBIX
MHUKpOIIpernapaTax»

I'eneTuka uyenoseka.

KonrtpoabHnas padora Ne2
«HacnencTBeHHOCTD 1
HU3MCHYUBOCTb OPIraHU3MOB>»

Cenexuust Opranu3mMoB.
OcCHOBBI OHOTEXHOJIOIHH

15.04

22.04

29.04

https://m.edsoo.ru/
863e8efe

https://m.edsoo.ru/
863e8d78

32

33

Cenekuus Kak HayKa U
npouecc. Metoibl u

JIOCTUKEHHUS CENIEKIUU
pacTeHUH U KUBOTHBIX.

buotexHonorus kak orpacib
IIPOU3BOJCTBA.

06.05

13.05

https://m.edsoo.ru/
863e9214

https://m.edsoo.ru/
863e9214

34

KonrtpoabHnas padora Ne3
«HTtorosasy.

20.05

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

YYEBHO-METOJANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O
IMPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYHEHUKA

1. «buonorus.10 knacc: ba3oBelii u yrioy6nenHbiil ypoBHu: yueOHuk/ M.b. Aragonosa, B. .
CuBornasos.-2-e u3J., crepeorur.- M.: [Ipoda, 2020.- 256 c. :un.-(Poccuiickuii yueOHUK).

METOINYECKHE MATEPHUAJIBI IJIS1 YYUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacc. Meroauueckoe
nocobue.- M., Benrana - ['pad, 2019;
2. Ilonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 11 knacc. Metoguueckoe
nocobue.- M., Benrana - I'pad, 2019.
3. Ilonomapesa U.H. buonorus. 10 knacc. Pabouas rerpangs. — M.; «BenTtana-I'pad».
4. Tlonomapesa U.H. buonorus. 11 kmacc. Pabouas rerpans. — M.; «Benrana-I'pady.
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A ®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
1. «Enunas xomteknus Ludpossix O6pasoBarensHbix Pecypcos» (http://school-
collection.edu.ru/).

2.

https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexrponHslit yueOHUK «broNOTrUsSY.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue kaeTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Gruoxumus
6.
7
8
9
1

http://evolution2.narod.ru/index.htm - sposronms

. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTHHA MUpPa
. http://planete-zemlya.ru/ - Tlnanera 3emis

. http://ecologysite.narod.ru/index.html - sxomorus

0. http://bio-nica.narod.ru/index.html - 6uonuk
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