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INOACHUTEJIBHAA 3AIINCKA.

IIpu paspaGorke pabodeid mnporpaMmbl MO OHOJOIMH TEOPETHUECKYI0 OCHOBY JUIS
ompesieNieHus] TOAX0A0B K (OPMUPOBAHHIO COJAEpKaHUS ydeOHoro mnpeamera "buomorus"
coctaBuiu: KoHHenrtyainbHble mojoxenus PIOC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJepKaHusA, Pe3yIbTaTOB OOy4YeHHS M TpPeOOBAaHHH K YPOBHIO MOJATOTOBKH BBITYCKHUKOB,
HOJOXKEHU 00 OoOImMX LensX M HPUHIUNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTeMBl cpegHero obuiero obpaszoBanust B Poccuiickoit denepanuu, a Takke MOJOXKEHHUS O
cnenuduke OHONOTMM, €€ 3HAYCHWH B TO3HAHWU IKUBOH TPUPOABI M OOECICYCHUU
CYIIIECTBOBaHMS 4YeIOBEYEeCKOro odmiectBa. COrjlacCHO Ha3BaHHBIM TOJOXECHHUSM OIpPEIeSICHBI
OCHOBHBIEC (DYHKIIUH ITPOrpaMMBbl 110 OMOJIOTUH U €€ CTPYKTYpa.

Pabouas mporpamma nmo OMOJOrMM JaeT HpEeACTaBICHUE O LelsiX, 00 olmiel cTpaTeruu
o0y4eHHs, BOCIUTAaHHSA W Pa3BUTUS OOYYAIOMIUXCA CpPEACTBaMH Y4YeOHOrO TpeaMera
"buonorus", ompenensier 00s3aTENBHOE IMPEIMETHOE COAEp)KaHUE, €ro CTPYKTYpY,
pacripefielieHe 10 pasjeliaM M TeMaM, PEKOMEHIYEMYIO IOCIe0BaTeIbHOCTh H3Y4YEeHUs
y4eOHOro MaTepuajia C y4eTOM MEXIPEAMETHbIX W BHYTPUIIPEIMETHBIX CBs3€H, JIOTHKU
00pa30BaTeNbHOTO MpOIIEcca, BO3PACTHBIX OocoOeHHocTel oOyuaromuxcs. B mporpamme mno
OMOJIOTHH TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K INIAHUPYEMBIM JIMYHOCTHBIM, METAIPEAMETHBIM U
OpeIMETHBIM pe3yjibTaTaM o0ydeHHs B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4e€OHO-
MIO3HABATENIHOM JeATeNbHOCTH/yUeOHBIX NEeHCTBUM 00y4aromuxcs MO OCBOCHUIO COJEpPKaHMS
Ourosoruyeckoro 0opazoBaHusl.

B mporpamme no Guosorun (10 - 11 kmaccsl, 0a30BbI YPOBEHb) PEaTN30BaH MPUHIUI
IPEEeMCTBEHHOCTH B HW3yYeHHHM Ouojoruu, Onarojapss uYeMy B HeH MpocMaTpUBaeTcs
HaNpaBJIEHHOCTh HA Pa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIlM JIMYHOCTH, OKOJOTHYECKOTO  MBIIUICHUS,
NPEJICTAaBICHUA O 3/J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYXKarouleu
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAaHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIECCOB B TIPOTpaMMe IO OHWOJIOTHH YAENeHO BHUMAaHHE WCIIOJIh30BAHUIO TOJYYEHHBIX
3HaHWH B TIOBCEHEBHOW JKU3HU ISl PEIICHUS TPUKIIAIHBIX 33]a9, B TOM YHCIIE: TPOPHIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00J€BaHUN  4YEJIOBEKa, MEAWKO-TEHETHUYECKOr0  KOHCYJIbTHPOBAHMUSA,

000CHOBaHHUS HKOJIOTUYECKHU IIEIECO00Pa3HOTO MOBEACHHS B OKPYXKAIOIICH MPHUPOIHOMN cpene,



aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATEIbHOCTH YEJOBEKa Ha COCTOSIHME NPUPOTHBIX U
MCKYCCTBEHHBIX DKOCHCTEM. YCWJIEHHE BHUMAaHMs K NPUKIAAHON HANpPaBICHHOCTH y4eOHOIO
npeamera "buonorus" MpoAMKTOBAaHO HEOOXOJMMOCTBIO OOeCHeueHHs! YCIOBHMA ISl PEHICHUs
OJIHOI M3 aKTyalIbHbIX 33/1a4 IIKOJHHOTO OHOJIOrHYECKOro o0pa3oBaHus, KOTOpasl Mpernoaaraet
dbopMupoBaHre y 0OyYaroIIMXCS CIOCOOHOCTH aanTHPOBATHCS K M3MEHEHHUSM JTMHAMUYHO
Pa3BUBAIOILETOCS COBPEMEHHOT'O MUpA.

[Iporpamma mo OHONOTHU SBISETCS OPHEHTHUPOM JUIS COCTaBJICHHUS pabOYMX MPOrpamm,
aBTOpPbl KOTOPBIX MOTYT MPEAJIOKUTh CBOM BapHaHT MOCIEAOBATEIBHOCTH U3YUEHUS U
CTPYKTYpBI y4eOHOTO MaTepuasa, CBOe BUJICHHE NyTel ¢hopmupoBanus y odydarontuxcs 10 - 11
KJIACCOB TMPEJMETHBIX 3HAHWW, yYMEHHW W CHOCOOOB YUEOHOW JIEeATCIIBHOCTH, a TaKkKe
METOAMYECKMX PEUICHUH 3a7ad BOCIUTAHUS W PA3BUTHUSl CPEACTBAMH Y4YeOHOTO NpeaMera

"Buonorusa".

buonorust Ha ypoBHE cpeaHero oo6mero oOpa3oBaHMsS 3aHMMaeT BaxHoe MecTo. OH
obOecrieunBaeT (GopMHUpOBaHUE y OOYUYaIOIIUXCS MPEICTABICHUNH O HAyYHOM KapTHHE MHpa,
pacmpsietr 1 00001IaeT 3HaHUS O )KUBOH MPUPOAE, €€ OTIMYUTEILHBIX PU3HAKAX - YPOBHEBOM
OpraHu3alliil W SBOJIIOLWH, CO3JAeT YCIOBHS MJIS: TO3HAHHUS 3aKOHOB >KMBOH IPHPOJIBI,
dopmupoBaHus (QYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M 0Oe3o0macHoro obpasa
YKU3HHU, DKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIICHHUS K KUBOU MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHuwe OHOJIOTHS HUMEET TakKkKe A pCIICHHA BOCIHUTATCIIBHBIX U
Pa3BUBAIOIINX 33J1a4 cpeHero oliero oOpa3oBaHus, collMaau3auu ooyqatonmxcs. M3ydenne
6uosorun o0ecrieynBaet YCIIOBUS TUTST (dhopMupoBaHUS UHTEIJICKTyaIbHBIX,
KOMMYHHKAITIOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOW KYIbTYpHI, CIIOCOOCTBYET
MHTErpay OWOJIOrMYECKUX 3HAHUN C MPECTABICHUSMU U3 JPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpapuu. HazBaHHbIE 110JI0KEHUS O ITpeIHa3HAYCHUH Y4eOHOTO
npeamera "buosorus" cocTaBWIM OCHOBY JJIsi  ONpENENIeHUs IOJAXOJ0B K OTOOpy M
CTPYKTYPHUPOBAHUIO €T0 COJIEPKaHU, PEACTABICHHOr0 B IPOrpaMMe 1o OHOJIOTHH.

OTt60p conmepxkanusi yueOHOTO TIpenmeTta "buonorus" Ha 6a30BOM YPOBHE OCYIIECTBIICH C
MO3HINN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPHIM OOYYarOIIUECS TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HAUMMBbIE Ui (POPMUPOBAHUS OOIIEH KYIbTYpHI, OMpPeaesSIoIIie
MOBEJICHUE 4YEeJOBEKa B OKpYXarolled NpUpOIHON cpese, BOCTpeOOBaHHBIE B IOBCEIHEBHOU
KU3HU U TpaKTHUecKoM pesTenbHOCTH. Ocoboe MEecTo B 3TOMl CHCTeMe 3HaHWM 3aHUMAaloT
DIIEMEHTHI COJIEP)KaHMsI, KOTOPBIE CIY)KaT OCHOBOW sl ()OPMHPOBAHUS TIPEICTABICHUH O
COBpCMeHHOﬁ eCTCCTBeHHO-Hay[IHOfI KapTUHC MHpa U LHCHHOCTHBIX OPUCHTAIHAX JIMYHOCTH,

CIOCOOCTBYIONTUX T'yMaHU3AIMHA OMOJIOTHIECKOT0 00pa3oBaHUsI.



CtpykTypupoBaHHe coOJepkaHus Y4eOHOro Marepuaja B Hporpamme Mo OHOJOTUU
OCYILIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHHS 3HAHUN 00 OTIMYUTEITBHBIX OCOOCHHOCTSAX
JKUBOW TPUPOJBI, O €€ YPOBHEBOM OpraHM3aluMyd M 3BOJIOLUU. B COOTBETCTBUMM € 3THM B
CTPYKType ydeOHoro mpenmera "buonorus" BBIACICHBI CIEIYIONIUE COACPKATEIbHBIC JTUHUU:
"buonorus kak Hayka. Metoasl HayuyHoro mo3HaHus'", "Knerka kak Ouosnornyeckas cucrema',
"Opranusm kak Ouonorudeckas cuctema', "CrucremMa u MHOTOOOpa3ue OpraHMYecKoro mwupa',
"OBoironus )KUBOU MPUPOIbI", "DKOCUCTEMBI U IPUCYIIIME UM 3aKOHOMEPHOCTH".

Heanr u3ydyenusi yueonoro npeamera '"buosiorus’ Ha 0a30BOM ypOBHE - OBJAJCHHE
0o0y4JalIMMUCS 3HAHUSAMU O CTPYKTYpPHO-(GYHKIMOHAJIbHOW OpraHU3allMi J>KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUN UCIOJIb30BaTh 3TU 3HAHUSA Ui TPAMOTHBIX JIEUCTBHI B
OTHONIICHUH 00BEKTOB )KMUBOW NIPUPOJIBI U PEIICHUS PA3IMIHBIX JKU3HEHHBIX TIPOOJIEM.

JlocTukeHne 1enu u3ydeHus ydeOHoro mpeamera "buonorus" Ha 06a30BOM ypOBHE
o0ecreunBaeTcs pelieHrueM CIeAYyoIuX 3a1ay:

OCBOEHME OO0YYarOIIMMMCS CUCTEMbl 3HAHUNW O OMOJIOIMYECKUX TEOpUAX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KallMX OCHOBOH Ui (hOPMHPOBAHHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KApTUHE MHUpa, O METOAAaX HAy4yHOI'O MO3HAHUA,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOCHHOCTSIX KHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHHU3aluu,
BBIJIAIONTUXCSI OTKPBITUAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

¢dbopMupoBaHHE y O00yYaroIIMXCs IO3HABATENIbHBIX, MHTEJUIEKTYalIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUU HAYYHBIX B3TJIS/I0B,
UJEN ¥ MOJIX0/I0B K U3YYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy oOydaromuxcss oOmell KylabTypbl, (QYHKIHOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATHh U OIEHWBATH SIBIICHUS OKPYXKAIOIIETO0 MUpPA KUBOW MPUPOJIBI HA
OCHOBaHUU 3HAHUH U OMBITA, MOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHne y OOYYArOIIMXCS YMEHUW WILIIOCTPUPOBATh 3HAUEHHUE OHMOIOTHYECKHUX
3HAHWN B MPAKTHYECKOW JEATEIHPHOCTH 4YEIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI B arpoONOTEXHOJIOTHI;

BOCIIUTaHHE YOEKJIECHHOCTH B BO3MOXKHOCTU TIO3HAHHUS YEIOBEKOM KUBOW MPUPOIBL,
HE00X0IMMOCTH OEpPEeKHOTO OTHOIICHHUS K HeH, COOMIOIEHUS AITUYECKUX HOPM MpHU MPOBEACHUI
OMOJOTUYECKHUX UCCIIEJOBAHMI;

OCO3HaHHE IIEHHOCTH OMOJOTMYECKMX 3HAHWM JJis TMOBBIIMIEHUS YPOBHS SKOJIOTMUYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MPUMEHEHHE TPHOOPETEHHBIX 3HAHWK W yMEHUW B TIOBCEIHEBHOM >KWU3HU I OIIEHKH
MOCJIC/ICTBH CBOEHM JIEATETLHOCTH IO OTHOIICHHIO K OKPYXKAIoIIEeH cpene, COOCTBEHHOMY

3I0pOBBI0, 000CHOBaHWE U COOIOIEHHE Mep TPODHUIAKTHKY 3a00IeBaHU.



MecTo yuyeOHOro npeamera «buosiorns» B yueOHOM IJIaHe.

B cucreme cpennero obmiero oopasoBanus "buonorus", nydaemas Ha 6a30BOM YpOBHE,
SIBIIIETCSL 00S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 001acTu
"EcTecTBeHHO-HayuHble mpeaMeThl’. OOIiee 4rciio 4acoB, PEKOMEHJIOBAHHBIX JIJISI M3yYCHUS
ouosiorun - 68 yacos: B 10 kiacce - 34 yacoB (1 gac B Hepenmo), B 11 kmacce - 34 gacos (1 yac B

HEJIETIIO).

l. IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI 11O
BUOJIOT UM (FA30BbII YPOBEHD)

Cornacno ®I'OC  COQ ycraHaBnuBaroTcsi TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00y4JaroIMMUCs TPOrpaMM CpeHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

B crpykType IHYHOCTHBIX pe3yJabTaTOB OCBOCHHS mpeamera "buosjorusa" BbIIeICHBI
CIEYIOIIME  COCTABIIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOMN
UJEHTUYHOCTU - TOTOBHOCTH K CAaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOONPEEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTHUS
OMOJOTMYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroUIMXcs PYKOBOJICTBOBAaThCS B
CBOEM  JEATENIBHOCTH  II€EHHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMH, IPUCYLIUMH  CHCTEME
Ouonornyeckoro o0Opa3oBaHMs, HaJIMYME OSKOJOTHYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh 1I€JIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3yNbTAaThl OCBOCHHS mpeamera "buomorus" nocTurarTcss B €IUHCTBE
y4eOHOIl W BOCHUTATENbHON JEsITeIbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U J1yXOBHO-HPABCTBEHHBIMM IICHHOCTSIMH, IPUHATHIMHU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS U CIIOCOOCTBYIOT MpoOIleccaM CaMOIO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIMH JMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUsI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda M CTAapIIEMY IOKOJEHHUIO, B3aUMHOIO
yBaKEHUs, OEpe)KHOT0  OTHOIIEHUS K  KYIbTYPHOMY  HAacleOul0 M TPaJULUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JInuHOCTHBIE pe3yNabTaThl OCBOEHUS yueOHOro mpenmMera "buonorus" HoMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMii, IO3UTHUBHBIX BHYTPEHHHX
yOeXAeHHUI, COOTBETCTBYIONIMX TPAJAULMOHHBIM LEHHOCTSAM POCCHIICKOro  oOIIecTBa,
pacIIMpPEHNE KU3HEHHOI'O ONBITA U OIbITa JAEITEIBHOCTH B MPOLECCE Pean3alid OCHOBHBIX

HaHpaBHeHI/Iﬁ BOCHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:



1) rpax1aHCKOrO BOCIIMTAHUS:

cOPMUPOBAHHOCTh ~ TPAXKIAHCKONH TO3UIMH  OOy4aromerocss KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

OCO3HAHHWE CBOMX KOHCTHTYI[MOHHBIX IpaB M OO0S3aHHOCTEW, YyBa)KEHHWE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOH JEATEIHLHOCTH MPH CO3JaHUHU YYCOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENIbHBIX 33/1a4, BBIMOJTHECHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ~ ONpENeNsTh COOCTBEHHYIO TO3MIMIO [0 OTHOIIEGHUIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YyMEHHE  YYUThIBaTh B  CBOMX  JEHUCTBUAX  HEOOXOJIMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHUSI Y4YEOHBIX,
MO3HABATENIbHBIX W HCCIEOBATEIIbCKUX 3a/ad, YBAXUTEIHHOE OTHOLIEHWE K MHEHHIO
OTIMIOHEHTOB MPHU 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JI€ATEIbHOCTH;

2) NaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTb POCCUUCKON TPAXKIAHCKON MICHTUYHOCTH, ATPUOTU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH mnepen PoauHON, ropaocTh 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILIOE U HACTOSLIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILUEHWE K MPUPOJHOMY HACIEIUI0 U MaMATHUKaM [PUPOJIBI,
JIoCTIKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ, POCCHUMCKUX YYEHBIX B CTAHOBJIEHHE U PA3BUTHE
OHMoJOTUY, TOHUMaHKE 3HAUCHUsI OMOJIOTHH B TIO3HAHWU 3aKOHOB MPUPO/IBL, B KU3HU YEJIOBEKa
COBPEMEHHOT0 00IIIeCTBa;

uaeiHas YOEXIEHHOCTbh, TOTOBHOCTh K CHyXeHHo OTedecTBYy W €ro 3aiiure,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEHN pOCCUICKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHHUSI;

CIIOCOOHOCTh OIICHMBATh CUTYAllUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHWeE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTEISIM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO

MIPUHATHUS IEHHOCTEH CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAUIMSIMU Hapoa0oB Poccuu;



4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsi 3CTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKUE HYMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HBIX BHUJAAX MCKYCCTBA, CTPEMIICHHE NPOSBISATH
Ka4ecTBa TBOPUECKOW JTMUYHOCTH;

5) ¢hu3HUECKOTO BOCTIUTAHUS:

MOHMMAaHKUE U peanu3alus 3J0poBOro U 0e30macHoro obpasa >KU3HH (310pOBOE MHUTAHUE,
coOI0fieHre TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHATHI M OTIbIXA,
perynsipHass (uU3MYECKash aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOIIEHHSI K COOCTBEHHOMY (PM3UYECKOMY H ICUXUYECKOMY 3/I0POBEIO;

MOHMUMAaHUE [IEHHOCTH TPaBWJI WHIUBUIAYATbHOTO M KOJUJICKTUBHOTO 0O€30MacHOTo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHME TIIOCIEACTBUI W HENPUSATHE BPEAHBIX NPHUBBIYEK (YMOTPEOJICHUS aIKOTOJI,
HapKOTHUKOB, KYpEHHUs);

6) TPYZA0BOTO BOCIIMTAHUS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYJIOTIO0HE;

TOTOBHOCTH K aKTHBHOH JIEATEIEHOCTH TEXHOJIOTHUECKOW W COIMAIHLHON HAIPaBIEHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh, IUIAHHUPOBATH W CAMOCTOSITENIFHO  BBINOJHATH — TaKykO
NesITebHOCTD;

MHTEpeC K paszauuHbIM cdepam HpodeccHOoHaTbHOM IesTeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun u peaaTu30BbIBaTh COOCTBEHHBIE JKMU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIHOCOOHOCTh K 00pa3oBaHHIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUM BCel
KHU3HH,

7) 3KOJOrMYECKOT0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1ieTecoo0pa3Hoe OTHOLIEHHE K MPUPOJIe KaK UCTOYHMKY KU3HU Ha 3emIe,
OCHOBE €€ CYIIIECTBOBaHNS;

MIOBBIIIEHUE YPOBHS 3KOJIOTMYECKOH KYJIbTYPHI: MPUOOPETEHHE OIbITa IUIAHUPOBAHMS
MOCTYINKOB M OIIEHKH WX BO3MOJKHBIX IOCIIEACTBUH ISl OKPY>KAIOLIEH CpeIbl;

OCO3HaHUeE T1100aIbHOr0 XapaKkTepa dKOJOTHYECKUX MPOo0OsieM U MyTeil UX pelIeHUs;

CTIIOCOOHOCTH UCIIONB30BaTh MpUOOpeTaeMble TP W3YYeHUH OWOJIOTHH 3HAHUS U YMEHUS
OpU pEIIeHUH MpoOsieM, CBSA3aHHBIX C pallMOHAJIBHBIM MPHPOIONOIb30BaHNEM (COOIOCHHE
IpaBUJI MOBEACHHUS B INPHPOJIE, HAMPABICHHBIX HAa COXpPAHEHUE PABHOBECHS B JKOCHCTEMAX,

OXpaHy BUJIOB, SKOCHUCTEM, Onochepsl);



AKTUBHOE HEMNpPUATUE JEUCTBUM, MPUHOCAIIMX BpEI OKPYXKAIOIIEH NPUPOIHOW Ccpene,
YMEHHE MMPOTHO3UPOBATH HEOJIArONPUSTHBIC HKOJIOTHUYECKUE MOCIEACTBHUS MPEITPUHUMAEMBIX
JIEMCTBUM U NIPEJOTBPAILLATD UX;

HaJM4he Pa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, HKOJIOTMYECKON KYJIbTYpbI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
[I03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAJIBbHOW ITPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

cOPMUPOBAHHOCTh ~ MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd ¥ OOINEGCTBEHHOW TIPAKTUKH, OCHOBAaHHOTO HA JHAJIOTEe KYJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPILEHCTBOBAHUE A3BIKOBOM U UUTATEIBCKOW KYJIBTYPhI KaK CPEACTBA B3aUMOJCHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

MOHVMAaHHUE Crenu(PUK OMOJOTMM KaK HAyKW, OCO3HAHUE €€ POoJu B (POPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH IIEJIOCTHOTO MPEICTABICHHS 00 OKpPYKAIOIIEM
MUpE Kak O €IWHCTBE IMPHUPOAbI, 4YeloBeKa M OOIIecTBa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peleHnH Mpo0aeM coXpaHeHHs MPUPOJTHOTO PAaBHOBECHS,;

yOXJIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUU JJISi COBPEMEHHOW ITUBUIIM3AIMH: OOECIIeUeHUs
HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3/IaHUS MEPCIEKTHUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YeJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II00AbHBIX
HKOJIOTMUYECKUX TIPOOJIeM U oOecTieueH s mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAITUOHATIEHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMUECKUX 3HAHHWM B IEJSAX MOBBIMICHUS OOIIEH
KYJIbTYpPbI, E€CTECTBEHHO-HAYYHOW TIPaMOTHOCTM KaK COCTaBHOM 4YacTh (PYHKIMOHAIBHON
TPaMOTHOCTH o0y4aroumxcs, GopMUpyeMoil pu N3yudeHuu OUOIOTHH;

MOHMUMAaHUE CYIIHOCTH METOJOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTh HCIIOJIB30BaTh TIOJIydaeMble 3HAHUS I aHalu3a U OOBSICHEHHS SBICHUHN
OKPYKAIOIIET0O MHUpPAa M MPOUCXOJSAIIMX B HEM HW3MEHEHUH, YMEHHE JeJiaTh OO0OCHOBaHHBIC
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DAaKTOB W HMMEIOIIMXCS JAaHHBIX C MEJbI0 TONy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITETTLHO HCIOJB30BaTh OWOJIOTHYECKHE 3HAHHS IS PEIICHUS
po0JieM B peabHBIX )KHU3HEHHBIX CUTYAIIHSIX;

OCO3HAHUE LIEHHOCTH HAy4YHON AEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH MPOEKTHYIO U

HCCICO0BATCIIBCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHMIO W CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUU IO OHOJOTUU B COOTBETCTBHH C JKU3HCHHBIMHU
NOTPEOHOCTAMM.

B mpouecce AOCTMKEHHMSI JUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS  OOY4YaIOLIUMUCS
nporpaMMbl MO OHOJIOTMM HA YPOBHE CpeaHero oOlmiero oOpa3oBaHHs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS AIMOIIMOHAILHBIM WHTEJUIEKT, MPENoIaralonuii chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAILHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIMOHAIBHOMN cdepbl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIupoBaHuUs, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMeHHe MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHUE, CIOCOOHOCTh aJallTUPOBATHCA K HMOIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITh OTKPBITHIM HOBOMY;,

BHYTpEHHEH MOTHBAllMU, BKJIIOYAIOIIEH CTpEMJICHHE K AOCTH)KCHHMIO LEIH U YCIexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JICWCTBOBATH, UICXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKJIOYAIONIEH CIIOCOOHOCTh TMOHMMAaTh SMOIMOHAIBHOE COCTOSHUE NPYTHUX,
VUYUTBIBATh €r0 TIPH OCYIICCTBICHMHM KOMMYHHUKAIIMH, CIOCOOHOCTh K COUYYBCTBHIO U
COTIEePEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIONINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C JPYTUMHU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U pa3peniaTh KOHMIUKTHL.

MetanpeamMeTrHbie pe3yJbTaThbl OCBOeHHMsl YyudeOHoro mnpeamera ''buosorus”
BKITIOYAIOT: 3HaYUMBbIe TUIS dbopMupoBaHUs MHUPOBO33PEHUS o0yJaronmxcs
MEXIUCIUTUTHHAPHBIE (MEXKIPEeIMETHbIC) OOIIeHayuYHble MOHITHS, OTPaXKaroIlIKue IeIOCTHOCTh
HAyYHOW KapTHHBI MHpa U CHCHH(HUKY METOJOB IMO3HAHUS, HCIIOIB3YeMbIX B €CTECTBEHHBIX
Haykax (BEIIECTBO, SHEPIHs, SIBIIEHUE, IIPOIIECC, CUCTEMa, HAYYHbIN (DAKT, MPUHIINI, TUTIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelOBaHUE, HAOMIOJEHUE, U3MEpPEHHE, SKCIEPUMEHT U
IpYyTHX), YyHHUBEpCalbHblE ydeOHbIE JeWCTBUA (TO3HaBaTelIbHbIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecneunBaronye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COITMATPHOM  KOMIIETEHIIMM OOYyJaromuxcsi, CHOCOOHOCTh OOYYarOIIUXCsl HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEpCaIbHBIC Y4eOHBIC
JEHCTBUS B TIO3HABATEIFHOM U COLIMATBLHON MPAKTHKE.

MeranpeaMeTHbIe pe3ybTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OO0mIero oOpa3oBaHMs
JIOJDKHBI OTPaXaTh:

OBnaneHne yHUBEPCAIBHBIMHU Y4eOHBIMH TO3HABATEIHLHBIMU JCHCTBUSIMH:

1) 6a30BbI€ JJIOTHYECKUE JCHCTBHUS:

CaMOCTOSITENIbHO (OPMYIUPOBATh W aKTyaJlu3UpOBaTh MpobiieMy, paccMaTpuBaTh €€

BCCCTOPOHHE;



MCIOJIb30BaTh MIPU OCBOCHUU 3HAHUN MPHEMBI JIOTHYECKOTO MBILIUICHUS (aHalln3a, CHHTE3a,
CpaBHEHHMS, KIACCHU(PUKAUU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJOTHYECKUX TOHSATUI
(BBIICNATH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C APYTUMU TIOHATUSIMH);

ONpeAENATh LETU JeATeNIbHOCTH, 3aJaBas MapaMmMeTpbl M KPUTEPUHU HX JIOCTHXKEHUS,
COOTHOCHUTD PE3yJIbTaThl AEITEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

UCIOJIb30BAaTh OHMOJIOTUYECKUE TOHATUS s OOBACHEHHS (AKTOB W SBICHUH >KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyKAeHUs (MHAYKTUBHbIC, NEQyKTHBHBIC, I10 aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOYCHUS,

MPUMEHSITh CXEMHO-MOJICTFHBIC CPEJICTBA JUISl TPEICTABICHUS CYIICCTBCHHBIX CBSI3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

pa3pabarheiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a HMEIOIIUXCS MaTepHaTbHBIX
¥ HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JI€ATEIBHOCTh, OIICHHBATh COOTBETCTBUE PE3YyJbTATOB IIEINISAM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIWHUPOBATh W BBHINOJIHATH pPAa0OTy B YCIOBUSAX PEALHOTO, BHUPTYAIBLHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIIeM;

2) 6a30BBIC UCCIIETOBATENLCKHIE NEHCTBUS:

BJIQJICTh HaBBIKAMHU yUYeOHO-HCCIICIOBATEILCKON M IMPOCKTHOW JEATCIILHOCTH, HAaBBIKAMHU
paspetneHus mpooiieM, 00y1aiaTh CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB PEHICHUS MPAKTUIECKUX 3a]1a4, TPUMEHEHHUIO PA3TUYHBIX METOJIOB MIO3HAHMS;

WCIONIb30BaTh Pa3NUYHbIE BHJbI ACSITENLHOCTH MO TONYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TTPEOOPA30BaHUI0 W MPUMEHCHHIO B yUCOHBIX CHTYAIHSX, B TOM YHUCIE IPH
CO3IaHUH YUCOHBIX M COITHATBHBIX TPOSKTOB;

(hopMUpPOBAaTh HAYYHBIN THI MBIIUIECHUS, BIaeTh HAYYHOU TEPMHHOJIOTUEH, KIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a7a4l B 0Opa30BATEIbHOW JCATEIHHOCTH U
YKU3HEHHBIX CHUTYaITUsX;

BBISBJISTh TMPUYMHHO-CIICICTBEHHBIE CBS3M UM aKTyalM3MpOBaTh 3aJady, BBIIBHTaTh
TUIOTE3y €€ peIIeHHs, HAaXOJUTh AapTyMEHTHI [JIs JOKa3aTelbCTBA CBOMX YTBEPKIACHHIA,

3aJaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;



aHAIM3UPOBATh MOJTYYCHHBIE B XO/I€ PEIICHHS 33aa4H PE3YNIbTaThl, KPUTHUECKH OIICHUBAThH
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PHOOPETEHHBIHN OIBIT;

OCYIIECTBIIATH IIEJICHANPABICHHBIA MOUCK TEPEHOCA CPEICTB M CHOCOOOB ICHUCTBHSA B
npodeccHoHANBHYIO Cpeay;

yMETh TEPEHOCHUTh 3HAaHUS B  T[IO3HABATEIbHYD W  MPAKTHUYECKYI0  00JacTu
KHU3HEIEATEIHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NIPEMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJEW, IpeAiaraTb OpPHUTHMHAIBHBIC MOIAXOAbl M PEIICHHS, CTaBUThH
poOJIeMbI U 33]]a49H, JTOMYCKAIOIINE aJTbTEPHATHBHBIC PELIICHHUS;

3) pabora ¢ nuHpOpMAaIUEC:

OPHEHTHPOBAThCS B PA3IMYHBIX HCTOYHHKAX WH(opManuu (TeKcTe y4eOHOro mocoOwus,
HaY4YHO-TIONYJISIPHOM JIMTEpaType, OMOJOrMYECKUX CIIOBapsAX W CIIPaBOYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBAaTh HH(POPMALMIO PA3NTUYHBIX BHIOB M (OpM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIHpOBaTh 3aMpPOChl W TPUMEHATH PA3NIUYHBIE METOIBI IPH IOHUCKE M OTOOpe
Ononormyeckoil HHPOpMaIHK, HEOOXOIMMOM IS BBIIOJIHEHNST YIeOHBIX 3a/1a4;

NpUOOpETaTh OMBIT HCIOJB30BaHKUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTHUMAaJbHYIO (opMy TpeAcTaBieHUs OHOJOTHMUYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOJIMILIbI, PUCYHKH U IPYTroe);

WCIIOIb30BaTh HAyYHBIA $I3BIK B KauyeCTBE CpEACTBAa MpU padoTe ¢ OMOJIOTHYECKOU
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTHYeCKUe 3HAKH M CHMBOIIBL,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATIISAHOCTH;

BJAJIETh HAaBBIKAMH pACIO3HABaHUS W 3alIUTHl  HWHGOpMAIMH, WHPOPMAIUOHHOM
0€30MacHOCTH TUYHOCTH.

OsnajieHre yHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSIMU:

1) obuienwue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCeX cepax KU3HH, aKTHBHO Y4aCTBOBATH B JUAJIOTE
WINA JUCKYCCHU TI0 CYIIECTBY OOCYXTaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TIIpe/UlaraéMoi 3aJa4yd, YYHUTBIBATH HWHTEPECHl U

COTJIaCOBAaHHOCTH ITO3UITHUM APYyrux ydaCTHUKOB OHUAJIOTa UJIN ,Z[I/ICKYCCI/II/I);



pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOILEHUS, MOHMMATh 3HAYEHHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(PIUKTH U
BECTH I1EPErOBOPbI;

BJIAJIeTh Pa3JIMYHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJEHCTBMs, NOHUMAaTh HaMEpPEHMs
JpYTuX JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pa3BepHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIB30BAHMEM S3BIKOBBIX
CPE/CTB;

2) COBMECTHAs JEATEIbHOCTD:

MOHMMATh W HCIOJIB30BaTh NMPEUMYIIECTBA KOMAHAHOM W MHIAMBHIYaIbHOH pabOTHI mpu
pemeHnu OGMoI0ruYecKor Mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH peLLICHUH y4eOHOM 3aauu;

BbIOMPATh TEMAaTUKY U METO/bl COBMECTHBIX AEHCTBHI C ydyeToM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 WIeHa KOJUIEKTUBA,;

[PUHUMATh LIEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTb U KOOPJAMHHPOBATH
JeHCTBUS MO €€ JOCTM)KEHHUIO: COCTaBNIATh IJIaH JEHCTBUHM, pacupeneisTh POJId C y4eToM
MHEHHUH YJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboThl;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXJOr0 y4YacTHUKAa KOMaH/bl B OOIIMNA pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBBIE TPOEKTHI, OLCHMBAThb HJEU C IO3WLUU HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh MO3UTHUBHOE CTPATETMYECKOE IMOBEJACHHWE B PA3IMYHBIX CHUTYalHUAX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazneHne yHUBEpPCAIBHBIMU PETYISITUBHBIMU JEHCTBUAMMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS JJs BBIIBICHHUS MNpoOJeM M HMX peIIeHus B
’KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOIMYECKHX 3HAHWMU IIeJIeBbIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKAaX IO OTHOIIEHWIO K >KMBOM IMPHUPOJE, CBOEMY 3/I0POBBIO M 370POBBIO
OKPYXKarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIbHYIO ESTENbHOCTb, BBISABIATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBAaTH COOCTBEHHBIE 33Ja4d B 00pa30BATENBbHOW JESATEIBHOCTH U
KU3HEHHBIX CUTYaLlUsX;

CaMOCTOSITEJIHO COCTAaBJIATh IUIAH PELIEHUs MPOOJIEMBI C YUETOM HMEIOIIUXCS PECYPCOB,

COOCTBEHHBIX BO3MOKHOCTEH M TIPEMOYTCHHIA;



JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;

pacumpsATh paMK1 y4eOHOTO IIPeMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIMPOKON 3pYAMLIMU B pa3HbIX 00JacTAX
3HaHMH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTEbHbIN U KYJIbTYPHBII YPOBEHb;

2) CaMOKOHTPOJIb!

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIQJICTh HABBIKAMH MMO3HABATEIbHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIIOIB30BATh MTPHEMBI peQIIeKCUI
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peILeHMS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 X CHUKECHHUIO;

IIPUHUMATh MOTHBBI U a@pIYMEHThI IPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHA ceOs U IPYTUX

IPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO APYTUX HA OIINUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJIOBEKa.

IIpenmetHbie pe3ynbTaTshl ocBoeHus: npopammbl COO mo Ouosoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crienuduyueckue i yueOHoro npeamera "buosnorus" HayyHble 3HAHUS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAlMd W MpeoOpa3oBaHMIO 3HAHUM, BUIbI
JESATEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M MPUMEHEHUIO 3HAaHUU B PA3IMYHBIX Y4EOHBIX
CUTyallUsX, a TaKKe B PpEAIbHBbIX >KU3HEHHBIX CUTYalUsX, CBs3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHbIE Pe3yNIbTaThl IPEICTaBIEHHBI IO TOAaM 00yUYeHHI.

IIpeameTHbIe pe3yabTaTbl OcBOeHMs Y4yeOHoro npenvera "buosorms" B 10 kmacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTe U pPOJIM OMOJIOTHM B CHCTEME HAy4YHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHUE OMOJIOTMYECKUX TEPMHHOB W MOHATHUI: KHU3Hb, KIIETKa,
opranusM, Merabonu3M (0OOMEH BemeCTB M  IpEBpallleHWe DHEPruu), TOMeocTa3
(camoperynsuusi), ypOBHEBas  OpraHM3alus  KHUBBIX CHUCTEM, CaMOBOCIPOHU3BEICHUE

(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;



yYMEHHE H3J1aratb OHOJIOTMUYECKHE TEOpHM (KJIETOYHAs, XPOMOCOMHas, MYTallMOHHa,
[EHTpaJlbHAs JIoTMa MOJIEKYJsipHOil Oumonorum), 3akonsl (I'. Mennens, T. Moprana, H.U.
Baguiosa) u yyeHus (0 LeHTpax MHOTOOOpa3us U MPOUCXOKACHUS KyIbTypHBIX pacrenuii H.1.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIAZIETh METOJAaMU HAy4HOrO NO3HAHMS B OMOJIOTMU: HAONIOJCHHE U ONMCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB M SIBICHHH, OpraHM3alus W MPOBEACHHUE OHOJIOTHYECKOTrO
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX PE3YJIbTAaTOB, MCIIOJb30BAaHHBIX HAYYHBIX IOHATHM,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU T0OJYyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKM BHUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH IPOIECCOB: OOMEHa BEIIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M HHEPreTU4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS], PA3MHOKECHUS, UHIUBUAYAIBHOIO PAa3BUTHUSA
opranusma (OHTOTEHE3);

YMEHHE MPUMEHATH MOJyYEHHBIE 3HAHUS JUISI OOBSICHEHUS OMOJIOTMYECKUX ITPOILECCOB M
SIBJICHUM, JIJIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LI€IbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPY)KAIOLIUX JIIOJIel, COONIIOJIEHUSI HOpM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTHKEHUM COBPEMEHHOM OMOJIOIMM M OMOTEXHOJOTHH JJs PallOHAIBHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE pellaTh »JIEMEHTapHble TI'eHETHYEeCKHe 3aJayd Ha MOHO- W JAUrHOpHIIHOe
CKpeIllMBaHUE, CIEIVIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPELIMBAHUS
JUISL TIpe/icKa3aHus HacleI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja0OpaTOpHble M MpaKTUYecKue paboThl, COONIOAaTh MpaBUiIa IMPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OLIEHWBATh W HUHTEPIPETHPOBATh HHPOPMAIMIO OHOJIOrHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTb COOCTBEHHBIE TMHChbMEHHBIE W YCTHBIE COOOIIeHUs, 00001Ias
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
NOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHsS ydeOHOTO ipeameta "buonorus" B 11 kimacce JOMKHBI

OTpaKaTh:



C(OPMHUPOBAHHOCTh 3HAHUM O MecTe W PO OMOJIOTMM B CHUCTEME HAy4YHOIO 3HAHHUSA
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHICKMX W 3apyOEXKHBIX YYEHBIX - OHOJOroB B
pasBuTHE OHOJOrMH, (YHKIHMOHAIBHONW I'PAaMOTHOCTH YENIOBEKa I PELICHUs >KU3HEHHbBIX
3ajay;

YMEHHE pacKphIBaTh COJIEpPKaHNue OMOJOTNYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJIALHUSA,
reHO(OH], HBOJIONMS, MABIKYIIME CHIbl ((aKTOpbl) SBOJIOLUH, MPHUCIOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHME, OSKOJIOTMYECKHE (DAKTOPBI, HSKOCUCTEMA, MPOIYLEHTHI,
KOHCYMEHTBI, PeyLIEHThI, LIENU MUTaHUs, SKOJIoruuecKkas nupamuaa, ouoreoreHos, onocdepa;

YMEHHE u3Jaratb Ouosiornueckue Teopuu (dBonmonuoHHas teopust Y. [lapBuHa,
CUHTETHYECKasl TEOPHsI IBOJIIOLINMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apojpliieBoro cxoacrsa K.M.
bapa, uepenoBanus riaBHbBIX HanpaieHud u myted somonuu A.H. CeBeproBa, ydeHus o
6uochepe B.1. BepHaackoro), onpeaensTh IpaHULb UX IPUMEHUMOCTH K )KUBBIM CHCTEMaM,;

YMEHHE BJIQJIETh METOJaMU HAy4YHOrO IMO3HAaHHSA B OMOJOrMU: HAOJIIOJEHHE U ONMCAaHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus M TPOBEACHHE OHOJIOIMYECKOIo
9KCHEPUMEHTa, BBIIBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYEHHBIX DPE3YJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICNATH CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJOTHYECKHX OOBEKTOB: BUIOB,
HOMYJSALUM, TNPOJYIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U 3KOCUCTEM,
O0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOIMYECKUX (aKTOpOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHH B 3KOCHCTEMAX, aHTPOIIOI€HHBIX N3MEHEHUI
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpPOTa BELIECTB M OHOr€OXMMHYECKHUX LHUKIOB B
ouocdepe;

yYMEHHE MPUMEHSTh MOJyYeHHbIE 3HAHUS U1 OOBSCHEHUS OMOJIOTHYECKUX IPOILIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PEIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 00ecieueHus
0€30IIaCHOCTH CBOETO 37I0POBbS M 3/I0POBbSl OKPY)KAIOLIUX JIIOJIel, COONIOJIEHUSI HOpM
IPaMOTHOTO TOBEJIEHHSI B OKpYXaolleil NpUpoIHON cpene, MOHMMaHUE HEO0OXOIMMOCTU
MCIIOJIb30BaHUs JIOCTHXKEHU N COBpEMEHHOM Ouoaorun IE paloHaIbLHOrO
MPUPOIONOIB30BAHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJOTMUYECKHE 33aJayH, COCTABIATH CXEMBI IEepeHoca
BEIIIECTB M YHEPIUU B SKOCUCTEMax (IIeTH MUTaHUs);

YMEHHUE BBINOIHATE JAOOPAaTOPHBIE M IMpPAKTUYECKHE pabOThl, COONIOAATh MpaBUiIa IPU

paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;



YMEHHE KPUTUYECKH OLIEHWBATh W HUHTEPIPETHPOBATh HHPOPMAIMIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOi HWH(pOpPMANMK, HAYYHO-TIOMYJSPHbIE MaTepUallbl), pPacCMaTpUBAaTh TIJI0OALHBIC
9KOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3UILINIO;

yMEHHE CO03/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBIE COOOIIeHHUs, 0000mas
Ouonornyeckyro HMHGOPMALMI0O W3 HECKOJIBKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh

MOHSATUHHBIN anmapat OUOJIOTHH.

Il. COOJEP2KAHUE OBYUEHUSA
10 kacc

Tema 1. Buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOrMM C OOLIECTBEHHBIMH, TEXHUYECKUMHU MU JAPYTUMU
€CTCCTBCHHBIMU HayKaMu, (QmIocoueid, 3THUKOW, 3CTETUKOH M TpaBoM. Ponp Ouonorum B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOrHYeCKUX HayK.

MeTopl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHHE, YKCIIEPUMEHT, OMKUCaHUE, U3MEPEHUE,
KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JeMoHcTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuie! 1 cxeMbl: "MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI".

JlaGopaTopHbIe U PaKTUYECKUE PAOOTHI:

[Ipaktuueckass padora N 1. "Hcnonb3oBaHuWE pazIu4HBIX METOJOB NpPHU H3yYEHUH
Ononoruueckux 00BHEKTOB".

Tema 2. 7KuBble cucTeMbl H HX OPTaHU3AIHA.

XKusble cuctembl (OMOcHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTandue KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpoiictBa OuocucteM U HUX pa3HooOpa3ue. YPOBHH OpraHu3alldud  OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSILHOHHO-BUIOBOM,
HKOCUCTEMHBII (0MOTe01IeHOTHYECKU), ONOCEPHBII.

JeMoHcTpanmu:

Tabmuupr u cxembl: "OCHOBHBIE NpHU3HAKU >KU3HU', "YPOBHM OpraHu3alludl >KUBOU
IpUPOABI".

O6opynoBanue: moaens Mosekyisl JJHK.

Tema 3. XuMn4ecknii COCTaB M CTPOEHHE KJIETKH.



XHWMHUYECKUI COCTaB KIETKU. XUMUYECKUE 3JIEMEHTBI: MAaKPOJIEMEHTBI, MUKPOJIEMEHTHI.
Bojna n MuHepanbHbIE BEILIECTBA.

@yHKIMM BOABI M MHUHEPAIBHBIX BellecTB B KieTke. [loaaep:kaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u ctpoeHue 6eKoB. AMUHOKHUCIOTHI - MOHOMEPBI 6enkoB. Hezamenumeie u
3aMCHHMBIE AMUHOKHUCIOTBL. AMUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpBl OCIKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs M YETBEPTHUYHAsA CTPYKTypa). XUMHUYECKHE
cBoMcTBa OenKoB. buonornyeckue GyHKIMU OEITKOB.

®epMeHThl - Ouonoruueckue karaiauzaTopbl. CtpoeHue (epmMeHTa: aKTHBHBIA LEHTD,
cyocrparHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Orminmuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYrneBojabl: MOHOCaxapuabl (IJII0K03a, pubo3a u ae3okcuprbo3a), qucaxapuibl (caxaposa,
JIaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, IeJUToo3a). buomornyeckune QyHkuuu
YTJIEBOJIOB.

Jlumuapr:  tpurmuuepuabl, ¢Gochommnuabl, crepouabl. [ 'mapoduabHO-TUAPOPOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OCIKOB U JMIHJIOB KaK
HMCTOYHHKOB YHEPTUU.

Hykneunoseie kucnotel: JJHK n PHK. Hykneotuasl - MOHOMEPBI HYKJIEUHOBBIX KHCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne n ¢ynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

uromornusa - Hayka o kiueTke. Kierodnas Teopus - mpuMmep B3aUMOACUCTBHUS UIEH U
(GakTOB B HAYYHOM NO3HAHUH. MEeTO bl U3yUEHUSI KIIETKH.

Krnerka kak nenoctHas >xuBasi cucrema. OO0ImMe NpuU3HaKU KJIETOK: 3aMKHYTask Hapy)Has
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmapat, cucteMa CUHTe3a Oenka.

Tunbl  kineTok: »sykapuoTHuyeckas M THpokapuotuyeckas. OCOOEHHOCTH CTPOEHHUs
npokapuotTuyeckoi kiuetku. Knerounas crenka 6akrepuii. CTpoeHHE 3yKapuOTUYECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIETOK - KJIETOYHAas CTEHKAa, TJMKOKATUKC, MX (YHKIIHU.
[Tnazmatuueckass memOpaHa, ee cBoiictBa M (yHkuuu. lluromnazmMa W ee OpPraHOWIBI
OnnomemOpannbie opranoubl kietku: JI1C, ammapart ['omsmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHouAbl KJIETKH: MHUTOXOHJPHUH, IUIacTUIbL. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTHI.
Bunast mutactun. HememOpanHbie opraHOU/IbI KIETKU: pUOOCOMBI, KJIE€TOUHBIN LIEHTp, IEHTPHOJIH,
PECHUUKH, KTYTUKU. DyHKINN OPraHOMA0B KIETKU. BKiltoueHusl.

Anpo - perynaropHsiid meHTp kieTku. CTpoeHue sijapa: suepHas 000J049Ka, Kapuoria3ma,

XPOMAaTHH, AIPHIIIKO. XPOMOCOMBI.



TpaHcHOpT BEIIECTB B KIETKE.

JeMoHcTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, . Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K.M. bap.

Huarpammbl:  "PacmipeneneHue XMMHUYECKUX DJIEMEHTOB B HEXHUBOW  mpupoje,
"Pacnipenenenne XMMHUECKUX 3JIEMEHTOB B KUBOM mIpupoze".

Tabmuuer u cxemsl: "llepuoguueckas Tabiuua XuMUYecKux siemeHToB", "Ctpoenue
MouieKyJibl Bojibl", "buocunte3 Genka", "Ctpoenue Monekynbl Oenka", "Crpoenue ¢gepmenrta",
"Hykneunossie kucnotsl. [JHK", "Ctpoenue monekynbl AT®", "CTpoeHue 3yKapuoTUYECKON
kinetku", "Crpoenue >xuBoTHOM kietku", "CrpoeHue pactutenbHoM kieTku", "CrtpoeHue
npokapuornyeckoit kierku", "Crpoenue sapa kinetku", "Yraesoasl", "JIunuasr".

O6opynoBaHue: CBETOBOM MHKPOCKON, OOOpYyIOBaHHE [isl MPOBEACHUS HAOIIOICHUH,
M3MEpPEHHi, SKCIEPUMEHTOB, MHUKPOIIpENapaThl PACTUTENbHBIX, KUBOTHBIX M OaKTepHUaIbHBIX
KJIETOK.

JlaGopaTopHbIe U PaKTUYECKUE PAOOTHI:

Jlaboparopuass pabora N 1. "M3yueHue KaTaqauTH4YECKOW aKTHUBHOCTH (epMEHTOB (Ha
pUMepe aMHIIa3bl UK KaTanassl)".

Jlabopatopnas pabora N 2. "H3yueHue CTpOCHHS KIETOK pPACTCHHH, >XUBOTHBIX H
OaxTepuii ol MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U ux onucanue".

Tema 4. ZKu3HenessTeIbHOCTh KJIECTKH.

O6men BemiecTB, wWiId MeTabonu3M. Accumuianusg —(MJIaCTHUECKUd OOMEeH) U
JUCCUMMIIALINS (SHEPreTHUeCKU 0OMEH) - IB€ CTOPOHBI €JUHOTO Mpoliecca Mertadbonusma. Poib
3aKOHOB COXPaHEHHUs BEILECTB U SHEPTrUU B IOHUMaHUU MeTadosn3Ma.

Tunbl oOMeHa BeliecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poiab depmeHTOB B 00OMeHe
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TeMHOBas (a3l (orocuHTe3a. Peaknum (orocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUYCHNE (POTOCHHTE3A /IS KU3HH Ha 3emuie. Briusane ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHMH.

XeMocuHTe3. XEMOCHHTE3UpYole OakTepuu. 3HaueHHEe XEMOCHHTEe3a JJIS JKU3HU Ha
3emute.

DHepreTU4Yeckuid 0oOMEH B  KJeTKe. PacmienieHue  BemIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. DTambl dHepreTuueckoro ooMena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE

dbochopunupoBanue. IPPEeKTUBHOCTh FIHEPTETHIESCKOTO OOMEHA.



Peakiun wmatpuunoro cuHTe3a. ['enermueckas wuHpopmamms wu JIHK. Peanuzanus
reHeTH4ecKoi mHpopManuu B KieTke. ['eHeTHYeckuil Ko M ero cBoicTBa. TpaHckpumuus -
matpuunblii cuaTe3 PHK. Tpancmsuus - 6uocunres Oenka. Dtansl Tpanciauuu. KogupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie ¢hopmbl sxu3Hu - BUpychl. Mcrtopust otkpeiTus BupycoB (/.M. MiBanoBckuit).
OCOOCHHOCTH CTPOCHHSI M JKU3HEHHBIH LUK BUpPYCcOB. bakrepuodaru. bonesnu pacreHwid,
KUBOTHBIX M Y€JIOBEKa, BbI3bIBaeMbIe BHpycamu. Bupyc mmmyHonedunura yenoseka (BUY) -
Bo3Oyautens CIIMla. OOpaTHast TpaHCKpHIIMS, peBepraza M HHTerpasza. l[Ipodunakrrka
pacnpocTpaHeHHs] BUPYCHBIX 3a00J1eBaHUil.

JleMoHcTpanuu:

IToptpersr: H.K. Konsuos, J[.11. UBanosckuii, K.A. Tumupsises.

Tabmuupl 1 cxemsl: "Tumnbl nutanus”, "Merabonmu3Mm", "Murtoxonapus'", "DHEpreTHIECKUM
obmen", "Xnopomnact", "®ortocunres", "Crpoenne JHK", "Ctpoenue u QpyHKIHOHUpOBAHUE
rena", "Cunre3 Oenka", "['emermueckuit xoxa", "Bupycel", "bakrepmodaru", "CrpoeHue u
»u3HeHHbIH 1uKn Bupyca CIIM/1a, 6akreprodara”, "Pemmukarms JJHK".

O6opynosanue: moaenu-anmuivkamuu "Ynsoenue JHK u tpanckpunuusa", "buocuntes
oenka", "Ctpoenue kineTku", Moaenb ctpykTypsl JJHK.

Tema 5. PasMHokeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1Mk, WM KU3HEHHBIM LUK KieTku. MHTepdaza m murtos. Ilponeccsl,
nporekaromue B uHTepdasze. Perumkamus - peakius marpuynoro cuHtesa JJHK. Crpoenue
xpoMocoM. XpOMOCOMHBIA HaOOp - KapHOTHUIl. JIUTIJIOMTHBIA U TalJOUTHBIH XPOMOCOMHBIE
Habopbl. XpomaTtuasl. [luTomornueckue OCHOBBI Pa3MHOXKEHUS M WHIUBUAYATHHOTO Pa3BUTHUS
OpTaHU3MOB.

Henenne knetku - muto3. Ctaguu murtosa. [Ipoueccel, npoucxoasiiye Ha pa3HbIX CTAIUSAX
MUTO3a. BHOIOrHYeckuii cMbICT MUTO3a.

[Tporpammupyemast TuOeb KJIETKH - allonTo3.

@opmbl  pa3MHOXEHHUS OpraHu3MoB: Oecrosioe U 1ojoBoe. Buasl  Oecronoro
pa3MHOXKEHUs: JAeNIEHUE HaJBOE, MOYKOBAHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHHE,
BETre€TaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKIIH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Metiio3. Craguu meiiosza. Ilpoueccsl, nmpoucxoasue Ha crtaausx Mmenos3a. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci ¥ 3HaYEHUE ME03a.

["amerorenes - mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y >KMBOTHBIX. [looBbIE *Kene3bl:

CeMEeHHHUKU U snyHuKU. OOpa3oBaHHe M Pa3BUTHE IOJIOBBIX KJIETOK - TaMeT (CHepMaTo30H,



SUIEKIIETKAa) - crepmatoreHe3 W ooreHe3. (OCOOEHHOCTHM CTPOCHHS  SHIEKICTOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WupuBuayanbHoe pas3BuTHE (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (dMOpHOreHes).
Otanbl SMOPHOHATIBHOTO PA3BUTHUS Y MMO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJsius,
opranorenes. [ToctamOpruoHanbHOEe pa3BuTHE. THUIBI MOCTIMOPHOHATIBHOIO PA3BUTHS: MPSIMOE,
HenpsiMoe (TMYrHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKJICHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHU, CTaIuu
pa3BUTHSL.

JleMoHcTpanuu:

TaOmuipl 1 cxembl: "@opmbl pasMHOXKEHHsI opranu3MoB', "J[BoliHOE OIIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuit", "BereratuBHoe pa3MHoOkeHUE pacTeHuid", "Jlenenue kineTku 6akTepuit'”,
"Ctpoenue nonoBbix KieTok", "Ctpoenue xpomocomsbl", "Knerounsnii nukin", "Pennukanus
JHK", "Muro3", "Meiio3", "IIpsimoe u Henpsmoe pa3Butue', "['aMmerorenes y MiIeKOIMUTAIOLINX
u yenoBeka'", "OcHOBHBIE CTaJIUN OHTOreHe3a".

O6opynoBanue: MHUKPOCKOI, MHKpomnpenaparsl "CrepMaTo3ouibl MIESKOMUTAIOMIETo",
"Sitnexnerka muiekonuTaromero”, "Kapuokrnnes B KJI€TKax KOpeuika Jiyka', MarHuTHasi MOJENb-
anmuukanus "Jlenenue knerku", moaens JIHK, monens Merada3Hoit XpoOMOCOMBI.

JlaGopaTopHbIe U PaKTUYECKUE PAOOTHI:

JIaboparopHas pabota N 3. "HaGmroneHne MuTo3a B KIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpoIIpenaparax".

JlabopatopHas pabora N 4. "H3ydeHuwe CTpOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpornpenaparax".

Tema 6. HacneacTBEHHOCTh M1 K3BMEHUMBOCTh OPTraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mctopus pa3BUTHS TeHETHMKUA. Ponb 1UTONOTMM H
AMOPHOJIOTUH B CTAHOBJICHUHM T€HETHUKU. BKJ1ag pocCHCKUX U 3apyOEKHBIX YUCHBIX B PA3BUTHE
reHeTuKu. MeToapl TEeHETHKUA (THOPUIOJOTUYECKHM, IIUTOTCHETHYECKUH, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMast B
CXeMax CKpeluBaHuM.

3aKOHOMEpPHOCTH  HACJIeJOBaHMsI  NPU3HAKOB, ycTaHOBIeHHble [.  Menzaenewm.
MonorubGpuaHoe CKpeuBanue. 3aKoH eIMHO00pa3usi TMOPHUIOB EPBOTO MoKoJeHus. [IpaBuiio
JTOMUHUPOBaHMUS. 3aKOH pacuHleruieHus npu3HakoB. ['mmore3a uucrtorel ramer. [lomHoe u

HCIIOJIHOC TOMHUHUPOBAHUC.



JluruOpugHoe  CKpelUIMBaHME. 3aKOH  HE3aBHCHMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIH3UPYIOIIEe CKPEIUBaHUE.
Hcnonb3oBaHne aHATM3UPYIOLIETO CKPEIIMBAHUS JIJISI ONIPEACIICHUsI TEHOTHIIA OCOOH.

CueruieHHOe HacneoBaHue Tmpu3HakoB. Pabora T. Moprana 1o cCrHEIJICHHOMY
HacJieIOBaHUIO r'eHoB. HapylieHue crernieHus TeHOB B Pe3yJIbTaTe KPOCCUHTOBEpa.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHYECKUEe KapThl.

I'enetnka moma. XpoMOCOMHOE OIpEIETICHUE Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3mbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
ITOJIOM.

N3menunBocTh. Buabl H13MEHYHMBOCTH: HEHACIIEICTBEHHAS U HacienICcTBeHHas. Posb cpesbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XAaApPAKTEPUCTHKA MOAU(PUKAIMOHHOW H3MEHUYMBOCTH.
Bapuanuonsslii psin U BapuandoHHas kpuBas. Hopma peakuuu npusHaka. KoguyecTBeHHBbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYHNBOCTH.

HacnencrBennas, win TeHOTHIUYECKAs, U3MEHUMBOCTh. KoMOMHATHBHAS M3MCHYUBOCTE.
Meiio3 u 1oJOBOH mpolecc - OCHOBAa KOMOWHATMBHOM HW3MEHUYMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukamus myranuii: reHHbIE, XpOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
NPUYMHBL MyTaluil. MyTtarennbie GakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEICTBEHHOM
m3menunoctu H.M. BaBuiona.

BuesigepHast HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka denoBeka. Kapuorun wuyenoBeka. OCHOBHbIE METOJbl TEHETHKH YEJIOBEKA:
TeHealoTUYeCKui, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJIEKYIIpHO-
reHetudeckuii. COBPEMEHHOE OMpeleJieHue TEeHOTUIA: TOJTHOTEHOMHOECEKBEHUPOBAHHUE,
TEHOTHIUPOBaHKUE, B TOM uyucie ¢ nomoipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEeACTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTudeckue M TeHepaTHUBHbIE MyTanuu. CTBOJOBBIE KIETKH.
[TpuntIMIIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MTPODHUIAKTHKA U JICUEHUS TeHETUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAUYCHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBeKa.

JleMoHcTpanmu:

[Moptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B. Tumodees-
Pecosckuii, H.I1. BaBuiog.

Tabnuier U cxeMbl: "MOHOTHOPHIHOE CKPEUIMBAHUE M €r0 IIUTOTeHEeTHYecKas OCHOBa",
"3akOH pacUIeIUIEHUMss M €ro LHUTOreHeTHYeckas OcHoBa', "3akoH 4YHUCTOTHI ramer'’,
"urubpuanoe ckpemuBanue”, "lluTomornueckre OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUSA",

"Meiio3", "B3aumoneiicTBue amienbHbIX TeHOB", "['eHeTHUECKuEe KapThl paCTEeHUH, JKUBOTHBIX U



yenoBeka', "'enernka mosa", "3aKOHOMEPHOCTH HACJEAOBaHMS, CLEIUICHHOTO ¢ MoJjioM",
"Kapuotumbel denoBeka U KMBOTHBIX", "Bumet w3meHunmBocTH", "MoaudukaimoHHas
u3MeHunBocTh", "HacnenoBanue pesyc-takropa", "'enernka rpynm kposu", "MyTtannoHHas
M3MEHYHMBOCTD .

OGopynoBanue: Mojaenu-anmmiIukanuy "MonoruOpuaHoe ckpemmuBanue”, '"HemonHoe
nomuHupoBanue”, "luruOpunnoe ckpemuBanue”, "Ilepekpect XpomocoM", MHKpPOCKOI U
mukponpenapat "/po3oduna" (Hopma, Mmytanuu GopMbl KPBIILEB M OKPACKH Tela), repOapuit
"T"opox moceBHO".

JlaGopaTopHble U MPaKTUUYECKHE PabOThI:

JlaboparopHast pabora N 5. "M3ydeHue pe3ysbTaTOB MOHOTHOPHUIHOTO U TUTHOPHIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOIpernaparax”.

Jlaboparopuas padora N 6. "M3yuenne monuduKaioHHON M3MEHYUBOCTU, TOCTPOCHUE
BApUAIIMOHHOIO PAJia U BapUallMOHHOW KPUBOM".

JlaGoparopnass pabora N 7. "Anaiu3 wMyrtaumii y [Apo3o@uibl Ha TOTOBBIX
MUKpoInpenaparax".

[TpakTuueckas pabora N 2. "CocTaBieHue U aHAJIU3 POJIOCIOBHBIX YeoBeka'.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak Hayka U TMPOIecC. 3apOKICHHUE CEJIEKIIMU U JoMecTukarus. Yuenue H.U.
BaBunoBa o 1eHTpax NTPOUCXOXKICHUS U MHOTO00paszusi KyJbTYpHBIX pacTeHuil. LleHTpbI
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, HOPO/A, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIMH. MacCoBbIi U MHAMBUAYAIbHBI OTOOPHI B CENEKIIUN
pacteHuii u kuBOTHBIX. OIIEHKA dKCTepbepa. bIM3KOpOICTBEHHOE CKpEIMBAHUE - WHOPUJIMHT.
Uucrtass nunug. CkpeummBaHue YHMCTHIX JUHUN. [ereposuc, wim rubpuaHas cuia.
HepoactBennoe ckpemmuBanue - ayTOpuauHr. OtaaneHHas THOpHIM3AlMS W €€ YCHEXH.
HckyccTBeHHBIM MyTareHe3 W MOJTY4YeHUE MONMUILUIONJ0B. JIOCTHIKEHHUS CENeKIMU PpacTEHUH,
KUBOTHBIX 1 MUKPOOPTAaHHU3MOB.

buotexHonorusa kak otpacib TPOU3BOACTBA. ['€HHAas HMH)KEHEpHUsA. ITanbl CO3JaHHS
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Kiierounas wumxenepus. KietouHsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuild. KiioHupoBaHue BbICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHe M dThyeckue mnpobinembl. I'MO -
T€HETUYECKUA MOAU(PUIIUPOBAHHBIC OPTAHU3MBI.

JleMoHcTpanuu:

[Moptpersr: H.W. BaBunos, .B. Muuypum, I'./[. Kapneuenko, M.®. NBanos.

Tabmuubl u cxembl: kapta "LIeHTpBI TPOMCXOXKACHUS W MHOT00Opasus KyJIbTYPHBIX

pactrenuit”, "Ilopoasl nomamHux kUBOTHBIX", "CopTa KynbTypHBIX pacteHuil", "OtTnaneHHas



ruopunmzamus”, "Paboter akagmemmka M.®D. HWsanosa", "llomuminounmus", "OOBEKTHI
ouorexnonoruun", "Knerounsle KynbTyphl U KiloHupoBaHue", "KoHcTpyupoBanue u mepeHoc
TEHOB, XpOMOCcOoM".

O6opynoBanue: MyJSKU TUIOJOB U KOPHEIUIOAOB AMKUX (DOPM M KYJIBTYpHBIX COPTOB
pacteHui, repoapuii "CelbCKOX03sIICTBEHHBIE paCTEHUS

JIabopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

Okckypcust "OCHOBHBIE METOJAbl U JOCTHXKCHHS CEJICKI[MM PACTeHH W >KUBOTHBIX (Ha
CEJIKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE

X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTpa)".

11 kaace

Tema 1. JBosIroNMOHHAsA OHOJIOTHS.

[Ipennochiiku BO3HUKHOBEHHUS 3BOJIOLMOHHON TEOpPUU. OBOJIOIMOHHAS TEOPUS U €€
MeCTO B Orosoruu. BiysHue 3BOJIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CaunerenbcTBa 3BoMONMH. [lageoHTOIOrHYECKHE: TIOCTEI0BATEILHOCTD MOSIBICHUS BHIOB
B MAJCOHTOJOTUYECKOW JIETOMUCH, Mepexoanbie ¢opmbl. buoreorpaduyeckue: CXOACTBO U
paszmuune (hayH u HIop MATEPUKOB U OCTPOBOB.

DOMOpHOIOrHYecKre: CXOACTBA M PazIuuMsi SMOPHUOHOB DPAa3HBIX BHUJIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYAUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXaHHW3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonuonHas Teopust Y. JlapBuna. [Ipennochiiku BO3HHUKHOBEHHS JapBHHHU3MA.
JIBIoKyle Cuibl  3BOJIIOUMH  BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpEeeNeHHas H3MEHYUBOCTh, OOpb0a 3a CyIIEeCTBOBAaHME,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonnu (CTD) u ee OCHOBHbBIE MOJIOKEHUS.

MukposBontonusd. [Tonynsanms kak eIMHULIA BUIA U SBOJIIOLUU.

JIBrxyue cuiibl ((pakTOpbl) HBOJIOLNUM BUAOB B IMpupoje. MyTallMOHHBIN mpolecc H
KOMOHMHATUBHAsT W3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3omsauus u
MUTPALHS.

EcrecTBeHHbII 0TOOp - HampaBisiomMi (GakTop 3BOTOIMU. DOPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK Pe3yJbTaT dBOJIONHH. [IpuMepbl mprcnocoOIeHH

y opranuzMoB. ApomMop¢h03bl U UN0-adaNTalUu.



Bun u BumooOpazoBanme. Kputepum Buma. OcHoOBHbIE (OpPMBI BHI000pa30BaAHUS:
reorpapuuecKoe, IKOJIOTHIECKOE.

MaxkposBomrorusi. PopMbl 3BOTIONUU: (PHUIIETHYECKAst, JIUBEPICHTHAs, KOHBEPI'CHTHAS,
napasuienbHasi. HeoOpaTuMOoCTh 3BOMIOIHH.

[Ipoucxoxaenue oT HEeCHeIaIN3UPOBAHHBIX IPEIKOB. [Iporpeccupytomias
crienuanu3anus. AanTuBHas paidaus.

JeMoHcTpanuu:

[Toptpetsr: K. Jlunnei, X.b. Jlamapk, Y. Jlapsun, B.O. Kopanesckuii, K.M. bap, 3.
I'exxens, @. Mroiep, A.H. CeBeprios.

Tabmuupt u cxembl: "Pa3BuTue opraHmdyeckoro wmupa Ha 3emie", "3apoablimu

n n n " n

MO3BOHOYHBIX JKUBOTHBIX", "Apxeomnrepukc", "®opmbl O00prOBI 3a cCyllecTBOBaHUE'",
"EctecTtBennblii  oTOOp", "MHOroobOpasue coptoB pacteHuit", "MHoroobpasue mopoa
JKUBOTHBIX ", "Tonmynsiun", "MyTanuoHHas W3MEHYHUBOCTE ", "Apomopdo3zsr",

"Unnoanantanuu", "OOmas aereHepanus”, "JIBwkymme cwibl 3Bomroruu”, "Kapra-cxema
mapmpyra myremectsus Y. Jlapeuna", "boppba 3a cymecrtBoBanue", "IIpucroco0neHHOCTh
opranu3moB", "['eorpaduueckoe BunoodpazoBanue", "Ixomornyeckoe BUI000pa3oBaHue".

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0J0B U
ceMsiH, koJjutekius "[Ipumepsl 3alIUTHBIX TPUCIIOCOOJIEHNH Y KUBOTHBIX", MoJesb "OCHOBHbIE
HarpaBJIeHUs HBONIOIUHK", 00beMHast Moielb "CTpoeHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX".

buoreorpaguyeckas kapra wmupa, Koyekius "®dopMbl COXPAaHHOCTH HCKOMAeMbIX
JKUBOTHBIX M pacTeHHi", mozenp anmumkanus "[lepekpect xpomocoM", BiIaXKHbIE Ipenaparbl
"Pa3zButne Hacekomoro", "Pa3Butue narymku", mukpomnpenapat "po3zodpuna" (Hopma, MyTauuu
(OpMBI KpPbUIbEB U OKPACKH TENA).

JIaGopaTopHble U MpaKTHYECKue paboThI:

JIaboparophas padota N 1. "CpaBHeHHE BUI0B IO MOP(OIOrHYECKOMY KpUTEPHIO".

JlabopatopHnas pabora N 2. "Onucanue TPUCTOCOOJICHHOCTH OpraHu3Ma H €e
OTHOCHUTEIIHOTO XapakTepa'.

Tema 2. Bo3HUKHOBeHHEe H pa3BUTHE )KM3HU HA 3emJie.

JloHayuHBbIE MPENCTABICHUS O 3apOXACHUU XHU3HU. HayuHble runore3bl BO3SHUKHOBEHUS
KU3HM Ha 3emuie: aOWOTeHe3 W TaHCIEePMHUsA. XHUMHUUYECKas JBOJIONHS. AOHOTEHHBIN CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIbHOE  MOJATBEPXKIECHUE
XUMHUYECKOW dBoIOIMKM. HauanpHble Tansl Ouonorunyeckoit sBomtonuu. ['umoreza PHK-mupa.
dopmupoBaHue MEOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NMPOTOKJIETKH. IlepBble KIeTkH U HxX

sBomonHs. POpMUPOBAHKE OCHOBHBIX T'PYIII KUBBIX OPTraHU3MOB.



PazBuTue xu3Hu Ha 3emiie 1o 3paM u nepuoaam. Karapxeil. Apxeickas u mpoTepo3oickas
apel. [Taneo3oiickast 3pa u €e eproIbl: KeMOPUICKUH, OPIOBUKCKUM, CUITYPUICKUH, TEBOHCKHUH,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3o30licKkas 3pa 1 €€ MepUuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u ee nepuoibl: MajeOreHOBbI, HEOT€HOBbIN, AHTPOIIOTE€HOBBIH.

XapakTepucTuKa KiuMmara M Te0JIOTMYECKHUX mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPAcTUTENFHOTO M XHBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil U >KUBOTHBIX. [losBreHwue,
pacuBeT U BBIMUPAHUE IPYII )KUBbIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)keHHE HBONIOLUUUA. OCHOBHBIE CHCTEMAaTUUYECKHE
TPYIIIIBI OPTaHU3MOB.

OBonronusl  4yejnoBeka. AHTPOIOJNOIrMs Kak Hayka. Pa3sButhe mpeincTaBieHMM o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponoreHe3a. Cxo/ICcTBa U pa3inyMs 4elloBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YETIOBEKa.

HBwxymme cuibl  ((akrtopel) aHTpororeHe3a. HaciencTBeHHass W3MEHYMBOCTh H
ecTecTBeHHbIH 0TOOpP. OOIIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
peub.

OCHOBHBIE CTaJAWM U BETBH 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKH, UEIOBEK yMENbli,
Yenosek mnpaAMmoxoasamuii, YemoBek HeaHAepTalbCKui, YenoBek pasymHbld. Haxonku
MCKOIIAeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JACTh PacCHpOCTpaHEHUS, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

YenoBeueckne packl. OCHOBHbIE OOJBIINE pPAchl: €BpONEOHHAs (€Bpas3uiickas), HErpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAs), MOHIOJOMJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJIEHHOCTH TMPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnuncTBO "enoBeueckux pac. Kpuruka pacuzma.

JleMoHCTpanuu:

[Toptpetsr: @. Penn, JI. Ilactep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmuupt u cxemsl: "BosaukHoBenue ComHedHOU cuctembl”, "Pa3BuTHE OpraHW4YecKoro
mupa", "PacturenbHas kiuetka', '"JKuBorHas kierka", "lIpokapuoTmyeckas kierka',
"CoBpemeHHasl cuctema opraHuueckoro mupa', "CpaBHEHHE aHATOMHMYECKHX YEPT CTPOCHHMS
YEeJIOBEKa M YeIOBEKOOOpa3HbIX 00e3bsH", "OCHOBHBIE MeCTa MaJCOHTOJOTUUECKHX HaXOJ0K
MPEIKOB coBpemMeHHoro uenoBeka', "JlpeBuehmme moau", "/IpeBnue mogu", "Ilepbie
coBpeMeHHbIe moaun”, "YenoBeueckue pacol'.

O6opynoBanue: wmymsku  "[Ipoucxoxkiaenne uenoBeka" (OIOCTBI  aBCTPANIONMUTEKA,

MUTEKaHTPOIa, HeaHAepTallblla, KPOMAaHbOHIIA), CIACHKU WM M300pakeHUsT KaMEHHBIX OpYIUil



MEepBOOBITHOTO YesIoBeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHoJIoTHIecKass Tabaua,
Kosutekuus "dopMbl COXpaHHOCTH UCKOIIAEMBIX KMBOTHBIX M paCTEHUM'".

JIaGopaTopHbIe U PaKTHIECKUE pabOTHI:

[Tpaktrueckas padora N 1. "M3ydeHue MCKOMAeMbIX OCTATKOB PACTCHHH U >KMBOTHBIX B
KOJUIEKIIUAX".

Dkckypeust "DBOMIOLUS OpraHudeckoro mMupa Ha 3emuie" (B €CTeCTBEHHO-HAYYHBIM WM
KpaeBeAueCKUil My3eil).

119.7.3. Tema 3. Opranu3mMbl U OKpykarolas cpeja.

OKojorusi Kak HaykKa. 3aJaud M pasfeibl  JKOJIOTMM. MeToabl JKOJOTMYECKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWsi ~ OpPraHM3MOB:  BOJAHAs,  HA3eMHO-BO3JYyIIHAs,  I[OYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonorndeckue ¢akropsl. Kiaccudukanus skojoruyeckux (akropoB: aOMOTHUECKHE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTUIECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuotnyeckue  (aKTOpBl:  CBET, TeMIepaTypa, BIWKHOCTb.  DOTONMEPHOIU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBHIO aOUOTHYECKHUX (paKkTOpPOB. bruojornueckue puTMsl.

buornueckue  ¢aktopsl. Buasl  OMOTHYECKMX  B3aMMOJEHCTBMHA:  KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajiu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeHTpanu3sM. 3HaueHue OUOTUYECKUX
B3aMMO/JICHCTBUH JJIS CYIIECTBOBAHUS OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAaKTEPUCTUKU MNOMyJsiiui. OCHOBHBIE ITOKA3aTead  IMOMYJISILNM:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCJIEHHOCTH MOMYJISILIUY U €€ PeryJIsaiusl.

JleMoHCTpanuu:

[Toptpetsl: A. I'ymbonpar, K.®. Pynse, O. I'ekkens.

Tabmumsr 1 cxemsl: kapta "[Ipupoansie 30ub1 3emun", "Cpenpl oOUTaHUS OPraHU3MOB",
"®otonepuoauzm”, "llomymsanuun", "3aKOHOMEpPHOCTHM pPOCTa YHUCIECHHOCTH IONYJSALHH
uHdpy3zopun-tydensku", "Iumensie nenu'.

JIaGopaTopHble U MpaKTHYECKUe paboThI:

JlabopaTtopHas padota N 3. "Mopdomornueckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOurtanus".

JIaGoparopnas pabota N 4. "BrnusiHue cBeta Ha pocT U pa3BUTHE YEPEHKOB Kojeyca'.

[IpakTuyeckas padora N 5. "IlogcueT MIOTHOCTH MOMYJISLUI pa3HbIX BUJIOB pacTeHUH".

Tema 4. Coo011iecTBa ¥ IKOJIOTNYECKHUE CUCTEMBI.



CoobOmectBO  opraHu3mMoB -  OwoneHo3.  CTpykTypsl ~ OWOIlEHO3a:  BHJIOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBast). Bunsl-noMmuHanThl. CBsi3M B OHOIIEHO3E.

Okonorndyeckue cuctemsl (3kocuctembl). [loHsTHE 00 3KOCHCTEME M OHMOTEOLEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl 3JKOCHUCTEMBI: IPOAYLEHTbl, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPruuM B 3Kocucteme. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHPAaMHIbL: TPOAYKIMH, YWUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCHUCTEM: YCTOHUMBOCTb, CAMOperysanus, pazsurue. Cykueccus.

[IpuponHble 3KOCHUCTEMBI. ODKOCHUCTEMBI 03€p U PpeK. ODKOCHUCTeMa XBOWHOIO WM
LIMPOKOJINCTBEHHOTO JIECa.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoIKocHcTeMbl. buomoruueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobpasue kak ¢akTop ycroilunBoctu skocucteM. CoxpaHeHuEe OMOJIOIMUYECKOrO
pa3zHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uocdepe. ['panuibl, coctaB u cTpykrypa 6uochepst. XKusoe
BemectBO M ero ¢GyHkuuu. OcobeHHOCTH Ouocdepbl Kak TI00aTbHON SKOCHUCTEMBI.
JluHaMuyeckoe paBHOBecue U oOpaTHas cBs3b B Ouochepe.

KpyroBopotsl BemecTB M OHOT€OXMMHUYECKHE LUKIBI AJIEMEHTOB (yriepoja, as3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Ouochepe 3emian. AHTponoreHHbsle u3MeHeHus B ouocdepe. ['nodansHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocyuiecTBoBaHH€e IpUPO/IbI U YyenoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBA
ycroiunBocTu 6nocgepsl. OCHOBa pallMOHANIBHOIO YIpaBIeHUs MPUPOIHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHKeHHs OMOJIOTHU M OXpaHa IPUPO/IBL.

JleMoHCTpanuu:

[Toptpetsr: A /1. Tencnu, B.H. Cykaues, B.. BepHanckuii.

Tabmumer n cxemsl: "[lumessie nenu", "buonenos: cocraB u crpykrypa", "[Ipuponnsie
coobmecrBa", "llenu mnwuranus", "Oxonormueckas mnupamuaa”’, "buocdepa u yenosek",
"DKocucTeMa MUPOKOJIUCTBEHHOTO Jieca", "IKocucTema XBoiHoro seca", "buoneno3 Bogoema',
"Arpoueno3", "[IpuMepHbie aHTpPOMOTeHHBIE BO3ACUCTBUS Ha mpupoay', "Baxkueimme
VMCTOYHMKHN 3arpsi3HEHHs] BO3AyXa M IpyHTOBbIX BoJA'", "IlouBa - BakHeWIIas COCTaBIISIOLIAS
ouocheprr”, "®daktopsl nmerpamanuu  nous", "llapuukoBelii  3pdext”, "DaxTOpHI
paanoakTUBHOTO 3arpsisHeHus ouoctepst”, "O0mas crpykTypa 6uocdepsi”, "PactpocTtpanenue
xu3HH B Omocdepe", "O30HOBBINA dkpaH Ouocheps”, "KpyroBopor yriepoga B OGmocdepe",

"KpyrosopoT azota B npupoje".



O6opynoBanue: Moeab-anuiuKanus "Tunuaasie OnomeHo3sl", repdbapuii "PacTutenpHbIe
coobmiectBa", kosuiekuuu "buonenos", "Bpemurenun BakHEMIIUX CETbCKOXO3IMCTBEHHBIX
KynbTyp", TepOapuu M KOJUICKIIMHM PACTEHUH W SKUBOTHBIX, NPUHAJICKAIINE K Pa3HBIM
9KOJIOTUYECKHUM TpyIIaM oJHoro Buaa, KpacHas kaura Poccuiickoit denepanun, n300pakeHUS

OXpaHsACMbIX BUJIOB paCTeHI/Iﬁ H )KMBOTHBIX.



IHL.TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHMe pa3iesioB U TeM NPOTrPAMMbI Ipeamernbie YY Buabl, popmbl DyeKTpoHHBIE (LM (PpPOBLIE)
n/n KOHTPOJIsA o0pa3oBaTeJIbHbIE pecypChl
1 Tema 1. Buosiorusi Kak HayKa. CodopmupoBaHHOCTb 3HaHHH 0 MecTe 1 poin | [Ipaktudeckas | https://resh.edu.ru/subject/lesson/
Bromorust kak Hayka. CBsi3b OHOJIOTHH C OMOJIOTHH B CHCTEME HAYYHOTO 3HAHMS pabora 3827/start/118940/
0O0IIECTBEHHBIMH, TEXHUYECKUMH U IPYTUMH €CTECTBEHHBIX HayK, B (JOPMUPOBAHUN
€CTeCTBEeHHBIMH HayKamH, ¢uinocodueit, 3ITHKOM, COBPEMEHHOU €CTECTBEHHO-HAYYHOU KapTHUHBI
ACTETUKOHU U MpaBoM. Pomb Gronoruu B hopMupoBanum MHpa 1 HAy4YHOT'O MUPOBO33PEHMS, O BKIaJe
COBpEMEHHOW Hay4YHOH KapTuHbl Mupa. Cucrema POCCHICKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B
OMOJIOTHYECKUX HaYK. pasButTue Ononoruu, PyHKIIMOHATHEHON
MCTOI[I)I MO3HAHUS )KUBOM IIPUPOAbI (H36HIOI[GHI/IC, rpaMOTHOCTHU YCJIOBCKA JJId PCIICHUA )KU3HCHHBIX
SKCIIEPUMEHT, OTMCaHKe, H3MEPEHUe, KiIacCupHKaysi, 3a1a4;
MOJICJINPOBAHKE, CTATUCTHYECKAs 00pabOTKa JaHHBIX). YMeHune pacKpbIBaTh COAEPKaHHUE
OMOJIOTHYECKUX TEPMHUHOB U IOHSITU: KU3Hb,
KJIETKa, OpraHu3M, MeTa00s113M (0OMEH BEIIeCTB U
MpeBpalleHne SHEPTHH ), TOMEOCTa3
(camoperyJsiysi), ypOBHEBasi OpraHU3aLusl AKUBBIX
CHCTEM, CAaMOBOCTIPOM3BEICHUE (PEIIPOTYKIINS),
HACJIEICTBEHHOCTh, HF3MEHYUBOCTh, POCT U
pasBUTHE;
2 Tema 2. 7KuBble cucTeMbI M X OPraHU3AIMS. YMeHue BlaieTh METOAaMU HAyYHOTO https://resh.edu.ru/subject/lesson/

JKusbie cuctembl (OMOCHCTEMBI) KaK MPEAMET
n3ydeHus ononoruu. OTIMINE )KUBBIX CUCTEM OT
HEOPTaHUYECKOU TTPUPO/IBL.
CaoticTBa OMocHCcTEM U UX pa3HoOOpasue.

ITO3HAHHS B OMOJIOTHH: HAOIIOICHUE M OIMCAHNE
YKHUBBIX CUCTEM, MPOIIECCOB U SBJICHUH,
OpraHH3aIys U IPOBEICHUE OUOIIOTHIECKOTO
3KCIEPUMEHTA, BBIIBU)KEHUE TUNIOTESHI,
BBISIBJIEHUE 3aBUCUMOCTH MEXKIY UCCIIElyEMbIMU
BEITUIMHAMH, OOBSICHEHUE TTOTYIECHHBIX
PE3yNbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHITHM,

3827/start/118940/




TeOpI/Iﬁ 1 3aKOHOB, YMCHHUE ICJIaTh BbIBOJAbI Ha
OCHOBAHHWHU MOJYYCHHBIX PC3YJIbTATOB,

YpoBHH opraHu3anuy OMOCUCTEM: MOJICKYIISPHBI,

KJICTOUHBIH, TKAHEBBIM, OPraHU3MEHHBIN, TOMYISIHUOHHO-

BHJIOBOM, SKOCHCTEMHBIH (OHOTCOICHOTHYSCKHIA),
OouocdepHsIil.

YMeHune pacKpbIBaTh coiepKaHne OMOIOrHYECKUX
TEPMHMHOB M MOHSTHUI: KHU3Hb, KJI€TKa, OPTaHn3M,
MeTabom3M (0OMEH BEIECTB | MIPEBPAICHIC
SHEPTuH), TOMeocTa3 (CaMOPEeryJsLus ), ypOBHEBas
Oopranu3anus XMUBBIX CUCTEM,
CaMOBOCITPOU3BeIeHHE (PEPOAYKIIHS),
HaCJIE/ICTBEHHOCTD,

U3MCHYUBOCTB, pOCT nu pa3BI/ITI/IC;
YMCHI/IC BJIAACTh MECTOAaMU Hay‘-IHOI‘O
MO3HAaHUA B OMOJIOTHH: HAOJIIOAEHUE U OIIMCaHUE
JKUBBIX CUCTEM, MTPOIIECCOB U SIBIICHHH,
OpraHM3allus U TPOBEICHUE OUOIOTHIECKOTO
3KCHCpI/IMCHTa, BBIABUKCHUEC THIIOTC3hI,
BBISIBIICHHE 3aBUCHMOCTH MEX]Ty UCCIIEyeMbIMU
BCIIMYMHAMU, O6T)$[CHGHI/IC HOHy‘-IeHHBIX
pe3ynLTaTOB, HUCITIOJIB30BAHHBIX Hay‘lHI)IX HOHHTI/Iﬁ,
TEOpH U 3aKOHOB, YMEHHUE JIENIATh BBIBOJIHI HA
OCHOBAHUWH MOJYYCHHBIX PE3YJIbTATOB;

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

3827/start/118940/

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

5383/start/153371/

Tema 3. XumMuyeckuii cOCTaB M CTPOCHHE
KJIETKH.
XHUMHYECKHHN COCTaB KIETKH. XUMHYECKUE

OJICMCHTBI: MAKPO3JICMCHTBI, MUKPO3JICMCHTEI. Bo;[a n

MHHEpPaJIbHBIC BEIICCTBA.
CDYHKHI/II/I BOJbI 1 MUHEPAJIbHBIX BEHICCTB B KJIICTKE.
Ho;[z[epmaHHe OCMOTHYECKOT0 OataHca.

YMeHnue BIafeTb METOAaMHA HAyqYHOTO
MMO3HAHUS B OMOJIOTHH: HAOIIOEHHUE U OITMCAHUE
JKUBBIX CHCTEM, TPOIIECCOB U SBJICHHIA,
OpraHH3aIys U TPOBEICHUE OUOIOTHIECKOTO
AKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3HI,
BBISIBIICHNC 3aBUCUMOCTH MEXIY UCCIICTYEMBIMHU
BEJIMYNHAMH, O0BSICHEHHUE MOTyUYESHHBIX
PE3yIIbTATOB, UCITOJIH30BAHHBIX HAYYHBIX TTOHITHH,
TEOPHI U 3aKOHOB, YMEHUE JIeJIaTh BEIBOJIBI Ha
OCHOBAHHU MOJTYYEHHBIX PE3YJIbTATOB;

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

5397/start/283870/




benku. CoctaB 1 cTpoeHHE OCIIKOB.
AMUHOKUCIIOTBI - MOHOMEDHI OenkoB. HezameHuMEbIe U
3aMEHUMBbIC AMHHOKUCIIOTHI. AMUHOKHCIIOTHBIH COCTAB.
YPOBHH CTPYKTYpBI OEITKOBOM MOJIEKYJIbI (TIEpPBUYHAS,
BTOPUYHAS, TPETUYHAS U YESTBEPTUYHAS CTPYKTYypa).
XuMu4eckue cBONCTBa OeNKOB. bruonornueckue (yHKITHH
OenKoB.

YMeHue pacKphIBaTh COCPIKaHKe
OMOJIOTMYECKUX TSPMHUHOB U TTOHITUHN: )KU3Hb,
KJIETKa, OpraHu3M, MeTa0oIn3M (0OMEH BEIIECTB U
MpeBpaleHue SHEPTHH ), TOMEOCTAa3
(camoperyJsiusi), ypOBHEBasi OpraHU3AIHS KUBBIX
CHUCTEM, CAMOBOCIPOU3BEICHHE (PETTPOAYKIIHS),
HACIIEICTBEHHOCTh, HF3MEHYUBOCTh, POCT U
pa3BUTHE;

https://resh.edu.ru/subject/lesson/
3840/start/163096/

®DepMeHTBI - OHOJIOTUYECKUE KaTAIN3aTOPHI.
Crpoenue gepMeHTa: akTUBHBIIN LIEHTP, CyOCTpaTHas
cneruduaHocts. Kopepmentsl. Buramuast. OTinmaust
(epMEHTOB OT HEOPraHUYECKHUX KaTaIN3aTOPOB.
JlaGopatopHas padota N 1. "M3ydyenue
KaTaIUTHIECKOW aKTUBHOCTH (PepMEHTOB (Ha puMepe
aMuyIa3bl MK KaTajgasbl)".

YMeHure BBIIOIHATE J1JaOOpaTOpHbIC U
MpaKkTUIecKue paboThl, COOMIOAATH PaByia MpH
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM
o0opynoBaHUEM;

YMenue KPUTUYCCKU OLICHUBATL U
MHTEPIIPETUPOBATH HHPOPMAIHIO OHOJIOTHIECKOTO
COZIepyKaHus, BKITIOYAIOUIYIO IICEBJOHAYYHbIE
3HaHHUA U3 pa3IMYHbIX UCTOYHHUKOB (Cpe[{CTBa
MaccoBoi HH(OpMAIUK, HAYYHO-TIOMYJISPHbIE
MaTepuabl), STHYECKHE aCTIeKThl COBPEMEHHBIX
HCCIEI0BAaHMI B OMOJIOIMH, MEIUIIMHE,
OHOTEXHOJIOTHH,

https://resh.edu.ru/subject/lesson/
3840/start/163096/

YrieBobl: MOHOCaXapu bl (TIIF0K03a, prubo3a u
JIe30KCcupr003a), Tucaxapuibl (caxaposa, JJaKTo3a) ’
roJiMcaxapubl (Kpaxmad, TIUKOTEH, [eJUTI0NI03a).
buonornueckue GpyHKINU yIIIEBOIOB.

Jlumuaer: Tpurmanepusl, hochomumnupl,
crepounbl. ['uapodunbHO-TUAPOPOOHBIE CBOKCTBA.
Buonornueckue GyHkuuu tunuaos. CpaBHEHUE
YTJICBOJIOB, OCJIKOB U JIUIKIOB KaK HCTOYHUKOB SHEPIHH.

YMmenue BBLICIIATH CYIICCTBCHHBIC IPU3HAKN
BHPYCOB, KJIETOK MPOKAPUOT U 3yKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHH3MOB,
OCOOCHHOCTH ITPOIIECCOB: 0OMEHA BEIIECTB U
MpEeBpaIeHNs SHEPTHH B KII€TKe, (POTOCHHTE3a,
MTACTHYECKOTO M SHEPTETHUECKOTO 0OMEHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OILI0JOTBOPEHHS,
Pa3MHOXCHUA, UHANBUIYAJIbHOTO PA3BUTUA
opranu3ma (OHTOTEHE3);

https://resh.edu.ru/subject/lesson/
3840/start/163096/

Hyxneunnossie kucnotsl: JIHK u PHK.

VYmenue BBIACIIATH CYIICCTBCHHBIC TPU3HAKHU

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




Hyxneotunsl - MOHOMEpB! HYKIENHOBBIX KHCIIOT.
Crpoenue u ¢pynkuuu JHK. Crpoenne u pynxnmun PHK.
Bunet PHK. AT®: crpoenue n GyHKIHH.

BHPYCOB, KJIETOK MIPOKAPHUOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB,
0COOCHHOCTH ITPOIIECCOB: OOMEHA BEIIECTB U
[IPEBPAICHHUS SHEPIHH B KJIETKe, HOTOCUHTE3a,
IJIACTUYECKOTO U IHEPTETUIECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OILI0IOTBOPCHHUS,
Pa3MHOXKEHUsI, THANBUAYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

3840/start/163096/

9 Lluronorus - Hayka o kieTke. Knerounas teopus - YMeHue usnaratb OUOIOTHYSCKHUE TEOPUU https://resh.edu.ru/subject/lesson/
HpUMep B3aUMOJCHCTBHS UK 1 (HaKTOB B HAYYHOM (KJIeTOYHAsI, XPOMOCOMHAs, MyTallMOHHAS, 3847/start/8616/
MO3HAaHWUHU. MeTObI N3y4eHHs KIEeTKH. HEHTpAJIbHAS T0TMa MOJISKYJIIPHOW OMOJIOTHH),
Knetka kak nenocTHas xuBasi cucteMa. O01ue 3akonsl (I'. Mennens, T. Moprana, H..
MPU3HAKHU KJIETOK: 3aMKHYTas Hapy>KHas MeMOpaHa, BaguioBa) u yuenus (o ueHTpax MHOTooOpa3us u
Mounekyibl JJTHK kak renetnueckuil annapart, cucrema MIPOUCXOXKJECHUA KyIbTypHBIX pacTenuil H.U.

cuHTe3a Oernka. BapwunoBa), oripenensiTh TpaHUIIBI UX

MNPUMCHHUMOCTH K )XKMBBIM CUCTEMAM;
10 THITBI KIICTOK: SYKapUOTHYECKAs 1 YMeHue NpUMEHSITh OJyYeHHbIC 3HAHUS https://resh.edu.ru/subject/lesson/

npokapuotudeckas. OcCOOEHHOCTH CTPOCHUS
MIPOKApUOTHUECKOM KiIeTku. KneTounas creHka
Oaxrepuil. CTpoeHHE DYKapUOTUIECKOH KIIETKH.
OCHOBHBIE OTJINYHSI PACTUTENBHOM, ’KUBOTHOM 1 TPUOHOM
KJIETKH.
Jlaboparopnas padota N 2. "M3ydyeHne CTpOeHUsI KIETOK
pacTeHMH, )KUBOTHBIX U OAKTEPHil 10 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax ¥ ux onvcaHue'.

JUTSE 00BACHEHMSI OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHUH, JUTS IPUHATHS IPAKTHYECKUX PEIICHUH B
IMOBCEIHEBHOM JKU3HU C LIEJIBI0 00eCIIEUEHMS
0€30MacCHOCTH CBOETO 3/I0POBbS H 3/I0POBBS
OKPY>KAIOIIUX JIFOACH, COOIIIO/ICHUS HOPM
TPaMOTHOTO TIOBEJICHHS B OKPY KaroIIeh
MIPUPOJTHOM Cpejie, MOHMMaHNUE HEOOXOIMMOCTH
KCTIOJIb30BaHUS JIOCTHUKEHUM COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTHI [T PAIlHOHAIEHOTO
MIPUPOIOTIOIH30BAHHUS;

YMeHHUE BBITIOJIHATH JJAOOPATOPHBIC U
MPaKTHYECKUE paOOThI, COOIIOIATh MPABUIIA MTPH
pabote ¢ yueOHBIM U 1a00PaTOPHBIM
00opyIOBaHUEM;

5383/start/153371/

https://resh.edu.ru/subject/lesson/
3847/start/8616/




11 IToBEepXHOCTHBIE CTPYKTYPHI KJICTOK - KJIICTOYHAS YMeH#e BIIaJIeTh METOJaMH HAYIHOTO https://resh.edu.ru/subject/lesson/
CTEHKa, TMIUKOKAINKC, X QyHkuuu. [Inasmatinueckas MO3HAHUS B OMOJIOTWU: HAOIIOACHUE U OMHCAHUE 3847/start/8616/
MeMOpaHa, ee cBoricTBa u pyHKIMH. L{uTomazma u ee JKMBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUM,

opranousl. OTHOMEMOpaHHbIE OPraHOMIBI KICTKHU: OpraHHu3alys U IPOBEACHHE OHOJIOTHYECKOTO
OIIC, anmapat ["onbku, 1130cOMBL. [T0sTyaBTOHOMHBIE IKCIICPUMEHTA, BBIIBIKCHUE THIIOTE3bI,
OpraHOM/IbI KJICTKUA: MUTOXOHAPHH, IUTACTHU/IBI. BBISIBJICHHE 3aBUCUMOCTH MEXKIY UCCIICTyEeMbIMU
ITpoucxoxaeHne MUTOXOHAPUIT U TuIacTH . Bubl BEITMYMHAMH, O0BSICHEHHUE MOTYyYCHHBIX
ruactu1. HemeMOpaHHbIe OpraHoOH/IbI KJICTKH: PE3yJIbTAaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX OHSITHIA,
pHOOCOMBI, KJICTOYHBIN IIEHTP, LIEHTPHOJIN, PECHUYKH, TEOpHil U 3aKOHOB, YMEHHUE JIeTIaTh BBIBO/IBI HA
KryTukd. OYHKIUH OPraHOHM/IOB KICTKH. BKIIOYeHHsI. OCHOBaHHH IOJTyYCHHBIX PE3yJIbTATOB;
12 SIapo - perynsaTopHblii 1ieHTp KieTkr. CTpoeHne YMeH#ue BIIaJeTh METOJAMH HAYYIHOTO KoHnTposbHas https://resh.edu.ru/subject/lesson/
sipa: simepHas 000JI09Ka, KaproIuia3mMa, XpOMaTHH, MTO3HAHVS B OMOJIOTHH: HAOIOIEHNE U OTIHCaHNE pabotalNel 3847/start/8616/
SAPBIIKO. XPOMOCOMBI. TpaHCHOPT BEIIECTB B KIICTKE. JKHBBIX CUCTEM, TIPOIIECCOB M SIBIICHUH, «Kuerka»
OpraHH3alys U MPOBEACHHE OHOJIOTHYECKOTO
9KCIEPUMEHTA, BBIBU)KCHUE TUIIOTE3bI,
BBISIBJICHHE 3aBUCHMOCTH MEK/Ty UCCIICAYSMbIMU
BEIIMYUHAMHE, OOBSICHEHHE MTOTYYCHHBIX
pe3yJIbTaTOB, UCIOJIb30BaHHBIX HAYYHBIX MOHATHIA,
TEOpHil U 3aKOHOB, YMEHHUE JIeTIaTh BIBO/IbI HA
OCHOBAHUH TMOJYYCHHBIX PE3yJIbTaTOB;
13 Tema 4. /Knu3HenessTeTLHOCTh KIETKH. YMeHue BBIAETST CYIIeCTBEHHBIE TIPU3HAKH https://resh.edu.ru/subject/lesson/
OOMeH BelIecTB, WM METa00NIN3M. ACCUMUIISIINS BHPYCOB, KJIETOK MIPOKapHOT U 3YKapHOT, 3917/start/46777/
(macTUYecKuii OOMEH) U ANCCUMUIISLIUSI OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB,
(9HEepreTHYecKuii 0OMEH) - JIB€ CTOPOHBI €AUHOTO 0COOCHHOCTH TPOIECCOB: 0OMEHA BELIECTB U
nporecca MeTabosn3ma. Poiib 3aKOHOB COXpaHEHHSI NpeBpallleHNs] SHEPTUH B KIIETKe, PoTOCHHTE3a,
BEILIECTB M DHEPTUU B TOHUMAHUU METa0O0IU3Ma. TUIACTUYECKOTO U SHEPreTHIECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OILI0JOTBOPEHHS,
Pa3MHOXCHUSI, MHIMBUIYaTbHOTO Pa3BUTHSI
opranu3ma (OHTOTEHE3);
14 Tuner oOMeHa BemecTB: aBTOTPOPHBIA U YMeHue MPUMEHSATh IOTy4YCHHbIE 3HAHHS https://resh.edu.ru/subject/lesson/




retepoTpodHBIHA. Poib hepmMeHTOB B OOMEHE BEIIECTB U
MPEBPAIICHUN YHEPTHUU B KIICTKE.

IUIST OOBSICHEHUST OMOJIOTHIECKUX TIPOIIECCOB H
SIBIICHUH, JUIS IPUHATUS IPAKTHYSCKUX PEIICHUH B
IIOBCEIHEBHOM YKU3HH C IIENIBI0 00€CIICUEHIS
0e30MMacCHOCTH CBOETO 3I0POBbS H 3I0POBBS
OKPY>KAIOIIUX JIFOCH, COOJIIO/ICHUS HOPM
IrPaMOTHOTO TIOBEJICHHS B OKPYKaroIeh
MIPUPOIHOM Cpejie, MOHMMaHNUE HEOOXOIUMOCTH
WCTIOJIb30BaHUsI JOCTHKCHUN COBPEMEHHOMN
OHMOJIOTMH U OMOTEXHOJIOTHH [Tl PAIllHOHAIEHOTO
MPUPOIOTIONB30BAHMS;

3917/start/46777/

15

®orocunTe3. CBeToBast U TeMHOBas (asbl
thotocunrTe3a. Peaknnn dorocunaresa. IHPpeKTHBHOCTD
(hotocunTe3a. 3HaueHUe HOTOCUHTE3A JJIS KU3HU Ha
3emite. BiusiHne ycinoBuii cpesl Ha POTOCHHTES U
CIIOCOOBI MOBBIIIEHUS! €r0 MPOAYKTUBHOCTH Y
KYJbTYPHBIX PaCTCHUI.

YMeHue npuMeHsITh MoTydeHHbIE 3HAHUS
U OOBSICHEHSI OMOJIOTHIECKUX TPOLIECCOB U
SIBJICHUM, JUIsl IPUHATUS IPAKTUYECKUX PELICHUN B
IMOBCEIHEBHOM JKM3HU C LIEJIbI0 00eCIICUEHMS
0e301MacHOCTH CBOETO 3/IOPOBBSI H 3[IOPOBHS
OKPYKAIOIIUX JIFOJCH, COOJIIOICHUST HOPM
TPaMOTHOTO TIOBEICHUS B OKPY>KAFOIIICH
MIPUPOJTHON Cpefie, TOHNMaHNuE HEOOXOIUMOCTH
KCTIOJIb30BaHUS IOCTHUKEHUN COBPEMEHHOM
OMOJIOTMH U OMOTEXHOJIOTHI [ PAllMOHAIEHOTO
MIPUPOJIOTIONH30BAHHUS;

https://resh.edu.ru/subject/lesson/
3917/start/46777/

16

XeMocHuHTe3. XeMOCHHTE3UPYIoIIne OaKTepUH.
3HadyeHne XEMOCHHTE3a JUIs )KU3HU Ha 3eMIle.

YMeHue BIageTh METOJaMU HAyYHOTO
MO3HAaHUA B OMOJIOTHH: HAOJIIOAEHHUE U OIIMCAaHUE
JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHUM,
OpraHU3aNMs U MMPOBEACHUE OMOIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBHIKEHUE TUIIOTE3bL,
BBISIBIICHNC 3aBUCUMOCTH MEXIY UCCIICTYEMBIMHU
BEITMIMHAMH, OOBSICHEHHUE TTOTYIECHHBIX
PE3yNIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHITHM,
TEOPUM U 3aKOHOB, YMEHUE JIeTIaTh BBIBOJIbI HA
OCHOBAHHH MOJTYYEHHBIX PE3YJIbTATOB;

https://resh.edu.ru/subject/lesson/
3917/start/46777/




17

18

DHepreTHIeCKuii 0OMeH B KieTKe. Pacmierienne
BEIICCTB, BHIICIICHUE U aKKyMYJIMPOBAaHUE SHEPTUHU B
KJIETKE. DTarbl YHEPTETHICCKOTO oOMeHa. | TuKom3.

bpoxxenue u ero Bunbl. KuciopoaHoe oKUCIIeHUE, WA

KJIETOYHOE Jibixanue. OKUCIUTEThbHOS
dochopuupoBanue. DPPEKTUBHOCTH IHSPTETUICSCKOTO
oOMeHa.

BHUPYCOB, KJICTOK IIPOKAPUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHNU3MOB,
0COOCHHOCTH ITPOIIECCOB: OOMEHA BEIIECTB U
MIPEeBpAICHUS YHEPTHH B KICTKe, POTOCHHTE3a,
IJTACTUYECKOTO U SHEPTeTUUECKOTO OOMEHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OILI0I0TBOPEHHS,
Pa3MHOXEHUS, HHIUBUIYAILHOTO Pa3BUTHUS
opranusmMa (OHTOT€HE3);

VYMeHne BBIICTIATh CYHICCTBCHHBIC IPU3HAKN

https://resh.edu.ru/subject/lesson/
3917/start/46777/

19

Peaknuu maTpudHOro cuHTesa. I'eHeTndeckas
nHpopmarus u JJHK. Peamuzamus reneTrndeckoit
nH(pOpPMAIUH B KIIEeTKe. | eHeTHIeCcKuil Ko 1 ero

CBOMCTBA.

YMCHI/IC BJIAACTh MECTOAAaMU Hay‘-IHOI‘O
MO3HAaHUA B OMOJIOTHH: HAOJIOAEHUE U OIIMCaHUE
JKUBBIX CUCTEM, MTPOIIECCOB U SIBIICHUH,
OpraHM3allks U TPOBEICHUE OUOIOTHIECKOTO
9KCTICPUMEHTA, BBIJIBYIKCHHUE THIIOTE3HI,
BBISIBIICHHE 3aBUCHMOCTH MEX]Ty UCCIIETyEeMbIMU
BCIIMYMHAMU, O6’I)SICH€HI/IC HOJ'Iy‘-IeHHBIX
pe3y.HLTaTOB, HUCITIOJIB30BAHHBIX Hay‘lHI)IX HOHHTI/Iﬁ,
TEOpHI U 3aKOHOB, YMEHHUE JIENIATh BBIBOJIbI HA
OCHOBAHUU HOHy‘IeHHBIX pe3YJ]LTaTOB;

https://resh.edu.ru/subject/lesson/
3917/start/46777/

Tpanckpunuus - Marpuusbiii cuaTe3 PHK.
Tpancnsiiust - 6GMocHHTE3 OeKa. JTarbl TPAHCISIHH.
Konuposanue amuHokucnot. Pois pubocom B
OuocuHTese Oernka.

YMeHnue BIafeTb METOAaMH HAyqYHOTO
MMO3HAHUS B OMOJIOTHH: HAOIIOEHHUE U OITMCAHUE
JKUBBIX CHCTEM, TPOIIECCOB U SBJICHHUIA,
OpraHM3alus U TPOBeIeHHuEe ONOIOTHIECKOTO
AKCIIEPUMEHTA, BBIIBIDKCHUE THTIOTE3HI,
BBISIBIICHNC 3aBUCUMOCTH MEXIY UCCIICTYEMBIMHU
BEJIMYMHAMH, OOBSICHEHHUE MOTyUYESHHBIX
PE3yIIbTATOB, UCITOJIH30BAHHBIX HAYYHBIX TTOHITHH,
TEOPHI U 3aKOHOB, YMEHUE JIeTIaTh BHIBOJIBI Ha
OCHOBAHHM MOJTYYEHHBIX PE3YJIbTATOB;

https://resh.edu.ru/subject/lesson/
3917/start/46777/

20

Hexnerounsle Gopmbl xu3HU - BUpYcHl. McTopust

VYmenue BBIACIIATH CYIICCTBCHHBIC TPU3HAKHU

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




21

otkpeITHst BupycoB (/.M. BanoBckmit). OcobeHHOCTH
CTPOCHUSI U )KU3HEHHBIH UK BUpycoB. bakrepnodarm.
Bosie3Hu pacteHmid, )KHBOTHBIX U YEIOBEKA, BhI3BIBACMBIC
Bupycamu. Bupyc nmmynoaedunmra genoseka (BUY) -
Bo30yautens CIIMda. OOpaTHas TpaHCKPUTILIHSA,
peBepTasa u uHTerpasa. [Ipodunakruka
pacnpoCcTpaHeHUs] BUPYCHBIX 3a00JICBaHHIA.

BHPYCOB, KJIETOK MIPOKAPHUOT U DYKAPHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB,
0COOCHHOCTH ITPOIIECCOB: OOMEHA BEIIECTB U
[IPEBPAICHHS SHEPIHH B KIETKE, POTOCHHTE3a,
IJTACTUYECKOTO U SHEPTETUIECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OILI0IOTBOPCHHUS,
Pa3MHOXKEHUsI, THANBUAYAILHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

1589/start/

Tema S. Pa3MHoOKeHUE M HUHAMBUAYAJIBHOE
pa3BUTHE OPraHU3MOB.
KneTouHbIN MUK, WM SKH3HEHHBIN UK KIICTKH.
WuTepdaza u mutos. [Iponeccsl, mpoTekatomniue B
unTepdase. Perumkanus - peakiius MAaTpUYHOTO CUHTE3a

JTHK.

YMeHue BIajeTh METOJaMU HAyYHOTO
MMO3HAHUS B OMOJOTHH: HAOIIOCHNUE U OITMCAHHE
JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHHIA,
OpTraHM3alHs U TPOBeIeHNE ONOIIOTHIECKOTO
SKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3HI,
BBISIBJICHHE 3aBHCUMOCTH MEXy UCCIIETYEMbIMH
BEJIMYNHAMH, O0BSCHEHHE MOTyIeHHBIX
Pe3yIIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHITHIHA,
TEOPH U 3aKOHOB, YMEHUE JIeTIaTh BHIBOJIBI Ha
OCHOBaHMH TTOJIYYEHHBIX PE3YIIbTATOB;

https://resh.edu.ru/subject/lesson/
3927/start/105895/

22

Crpoenne XxpoMocoM. XPOMOCOMHBINA Ha0Op -
KapUOTHUI. /IUTUTONIHBIN 1 TalIONAHBIN XpPOMOCOMHBIE
HaOopbl. XpoMatupl. [[UTOIOrHYeCKe OCHOBBI
Pa3MHOEHUS 1 HHIUBUAYAIBHOTO Pa3BUTHS
OpTraHH3MOB.

YMeHue BIageTh METOJaMU HAyYHOTO
ITO3HAHUS B OMOJIOTHH: HAOIIOIEHUE M OITHCAaHNE
JKMBBIX CUCTEM, IIPOLIECCOB U SIBJIEHUH,
OpraHM3alus U TPOBeIeHHuEe ONOIOTHIECKOTO
3KCHEPUMEHTA, BBIIB)KEHUE TUNIOTESBI,
BBISIBJICHUE 3aBUCUMOCTH MEXIY UCCIIETyEMbIMU
BEITUIMHAMH, OOBSICHEHUE TTOTYIECHHBIX
PE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHITHH,
TEOpUH 1 3aKOHOB, YMEHHUE JIENIaTh BbIBOJIBI Ha
OCHOBaHMHU MOJYYEHHBIX PE3YJIbTATOB;

23

Jlenenne kneTku - MuTo3. CTagun MHTO3A.
[Iporeccyl, MPOUCXOAIINE HA PA3HBIX CTAIUAX MUTO3A.

YMmenune BBIJCIIATh CYIICCTBCHHBIC IIPU3HAKN
BHUPYCOB, KJICTOK IPOKApPHUOT U 3YKAPUOT,

https://resh.edu.ru/subject/lesson/
3927/start/105895/




Buonornueckuid cMbICII MUTO3A.
[IporpamMmmupyemas ruOeib KICTKH - alloNTo3.
JlaboparopHnas pabota N 3. "Habmonenue MuTo3a B
KJIETKaX KOHYHKA KOPEITKa JIyKa Ha TOTOBBIX
MUKponpenapaTax".

OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB,
0Cc0OEHHOCTH NPOLIECCOB: 0OMEHA BEIIECTB U
MIPEBpAILCHNS SHEPTUH B KJIETKe, (poTocuHTE3a,
IUTACTUYECKOTO U SHEPTreTHIECKOro oOMeHa,
XEMOCHHTE3a, MUT03a, Mei103a, OTI0JOTBOPEHUS,
Pa3MHOKEHUS], MHAWBUAYAILHOTO Pa3BUTHS
opranu3mMa (OHTOTCHE3);

YMeHure BHIIOTHATE TabOpaTOpHbIe U
MpaKkTUIeCKue paboThl, COOMIOAATH MPaBUia MpU
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM
o0opynoBaHueM;

24

DopMbI pa3sMHOXKEHHS OPraHU3MOB: Oecronoe u
nojioBoe. Buzpl 6ecronoro pa3MHOXKEHUS: 1eJIeHHE
Ha/IBOE, TOYKOBAHUE OJTHO K MHOT'OKJICTOUHBIX,
CHopooOpa3oBaHue, BEr€TaTUBHOE Pa3MHOXKECHHUE.
HckyccTBEeHHOE KJIOHUPOBAaHHE OPTaHU3MOB, €T0
3HaYEHHE JUIs CENEKIHH.

YMeHue npuMeHsITh MoTydeHHbIE 3HAHUS
IUTSE OOBSCHEHSI OMOJIOTHYECKUX TPOLIECCOB U
SIBJICHUM, JUIsI IPUHATUS IPAKTUYECKUX PELICHUN B
IMOBCEIHEBHOM JKM3HU C LIEJIbI0 00eCIICUEHMS
0e301MacHOCTH CBOETO 3/IOPOBBSI H 3[IOPOBHS
OKPYKAIOIIUX JIFOJCH, COOJIIOICHUST HOPM
TPaMOTHOTO TIOBEICHUS B OKPY>KAFOIIICH
MIPUPOJTHON CpeJie, TOHNMaHNuEe HEOOXOIUMOCTH
KCTIOJIb30BaHUS JIOCTHUKEHUN COBPEMEHHOM
OMOJIOTMH U OMOTEXHOJIOTHI [ PAllMOHAIEHOTO
MIPUPOJIOTIONH30BAHHUS;

https://resh.edu.ru/subject/lesson/
5359/start/270999/

25

ITonoBoe pa3MHOXKEHHE, €0 OTINYHS OT
Oecronoro.

Meiio3. Cragun meiiosa. [Iporieccsl,
MPOUCXOSIINE Ha CTaaAusIX Meno3a. [loBenenue
xpoMocoMm B meitoze. Kpoccunrosep. buonoruueckuit
CMBbICIT M 3Ha4YeHHE Mero3a. ['aMeToreHes - rmpoiecc
06pa30BaHI/15[ ITOJIOBBIX KJICTOK Y )KMBOTHBIX. ITomoBeIe
JKeJle3bl: CeMEHHUKH U sitmyHuKH. OOpa3oBaHue U
Pa3BUTHE TOJIOBBIX KJIETOK - FaMeT (CIIepMaTO30M L,
STMIIEKIIETKA) - criepMaTorene3 u oorenes3. OcoO0eHHOCTH
CTPOEHUS SULEKIETOK U CTIEPMATO30HI0B.

YMeHue BIICISITh CYIIECTBECHHBIC TIPU3HAKH
BUPYCOB, KJIETOK MTPOKAPHUOT U DYKAPHOT,
OAHOKJICTOYHBIX 1 MHOT'OKJICTOYHBIX OPraHU3MOB,
0COOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MIpEeBpAaICHAS YHEPTHH B KIETKe, (POTOCHHTE3a,
TUTACTHYECKOTO M SHEPTETHYECKOT0 00MeHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OTI0JOTBOPEHUS,
Pa3MHOXKEHUS, MHANBUAYATLHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMeHue BBITIOTHATH TaO0paTOpHBIE U
MpaKkTHYeCKue paboThl, COOMIOAATh MPaBUIa MPU

https://resh.edu.ru/subject/lesson/
3927/start/105895/




Omnonoreopenue. [lapreHoreHes.
JlaGoparopHas padora N 4. "M3yueHue cTpoeHus
TTOJIOBBIX KJIETOK Ha TOTOBBIX MHUKpOIIpernaparTax'.

pabote ¢ yueOHBIM 1 1a00paTOPHBIM
00opyIOBaHUEM;

26 WuauBHyanpHOE pa3BUTHE (OHTOTEHE3). YMeHue NpUMEHSITh OJyIEeHHbIC 3HAHUS https://resh.edu.ru/subject/lesson/
DOMOpHOHAIbHOE Pa3BUTHE (3MOpHOreHe3). DTarnbl JUISE 00BACHEHMS OHOJIOTHYECKUX MPOLIECCOB U 5630/start/132920/
SMOPHOHAIBHOTO PA3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: | SIBJCHUM, U IPHHATHS PAKTHYECKUX PELICHHUI B
ApoOIIeHNe, TaCTPYIIALMS, OPraHOTeHE3. MOBCEIHEBHOM KU3HH C IIENTBI0 00eCTIeYeHUs
[TocTambproHanbHOE pa3BuThe. THITBI 0€30MaCHOCTH CBOETO 30POBbBSI U 30POBbBSI
HOCTAMOPHOHAILHOTO PA3BUTHS: MIPSIMOE, HETMPSIMOE OKPYIKAIOIIUX JIFOICH, COOTIOCHUS HOPM
(mmuuHOYHOE). BiusiHue cpenpl Ha pa3BUTHE IPAMOTHOTI'O IIOBEJICHHUS B OKPYKAIOIIEH
OpraHu3MoB, (haKTOpbl, CIIOCOOHBIE BHI3BIBATH HPUPOJIHOM Cpelie, MOHUMaHHEe HEOOXOUMOCTH
BPO’K/ICHHBIE YPOJICTBA. HCIIOJIb30BaHUs TOCTHKEHHI COBPEMEHHOM
Poct u pazButHe pacrenuii. OHTOreHE3 IIBETKOBOTO | OMOJIOTHMM U OMOTEXHOJOTHH [Tl PallHOHAIEHOTO
pacTeHUs: CTPOCHHUE CEMEHH, CTAINU Pa3BHUTHSL. [PUPOJIOTIONB30BAHHUSE
27 Tema 6. HaciieICTBEHHOCTh M H3MEHUYHBOCTH YMenune uznaratb OHOIOTHIECKHE TEOPHH https://resh.edu.ru/subject/lesson/

OpraHU3MOB.
[Ipeamer u 3agaun rereTuxu. McTopus pa3BUTHS
TCHETUKH. POJIb IIUTOJIOTUN ¥ SMOPUOJIOTHH B
CTAaHOBJICHUM F€HETUKU. BKi1ag pocCUiCKUX U
3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. METO b
reHETUKH (TUOPUIOIOTMUECKUM, IITOTEHETHYECKUH,
MOJIEKYJISIpHO-TeHeTH4ecKHii). OCHOBHBIE TE€HETHIECKUE
noHATUS. ['eHeTnyeckas CUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpEIMBAHUMN.
3aKOHOMEPHOCTH HACIIEIOBAHIS IPU3HAKOB,
ycranoBieHnHele ['. Mennenem. MoHOrnopuaHoe
CKpelnrBanue. 3aKoH eMH000pa3usi THOpUIOB TIEPBOTO
nokosierws. [IpaBuiio moMuHUPOBaHUS. 3aKOH
pacuiernyieHus Mpu3HaKkoB. ['Unores3a 4ucTOTH raMeT.
IlonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

(xy1eTOYHAs, XPOMOCOMHasI, MyTallMOHHAs,
HEeHTpabHast JOTMa MOJIEKYJISIPHOW OHOJIOTHH),
3akoHbI (I'. Menaens, T. Moprauna, H.W.
BasuoBa) u yuenus (0 eHTpax MHOTOO0pa3us U
MIPOUCXOXKJIEHUS KyIbTypHBIX pacTenuit H.U.
Basuiosa), onpenensiTh rpaHUIIBl UX
MPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMeHue pemarthb 3JIeMeHTapHbIe
TeHETHYECKHE 337]a4l HA MOHO- U TUTHOPUIHOE
CKpEeIMBaHuE, CIEIUIEHHOE HACIEJOBAHNE,
COCTaBJISATH CXEMbl MOHOTHOPHTHOTO
CKpEIIMBaHUS IS TIPEACKa3aHusI HaCIeIOBaHHA
MIPU3HAKOB Y OPTaHNU3MOB;

YMeHue BBIIOIHATE JJaOOpaTOpHbIE U
NpakTH4ecKue padoThl, COOII0AATH IpaBuUia Mpu
paboTte ¢ yueOHBIM 1 1a00paTOPHBIM
o0opynoBaHUEM;

5386/start/301065/




28 JIuruOpuaHoe CKpeluBanme. 3aKOH HE3aBUCHMOTO VMeHune pemaTs dIeMeHTapHbIe https://resh.edu.ru/subject/lesson/
HacJeI0BaHUS NMPU3HAKOB. [{[UTOreHETHUECKIE OCHOBBI TEHETHIECKHUE 3a7]a9i Ha MOHO- ¥ TUTHOPHITHOE 4725/start/107947/
JAUTHOPUAHOTO CKPELIMBAHUS. AHATU3UPYIOIICe CKpEIMBaHUE, CIECTUICHHOE HACIIEIOBAHNUE,
CKperuBanue. Mcnonp30BaHie aHATH3UPYIOIIETO COCTAaBJIATH CXEMbI MOHOTHOPHUIHOTO
CKPEIIUBAHUS IS OTPEICIICHUS TeHOTHUITa OCOOH. CKPEIIUBAHUS IS IPEACKa3aHusl HACJICTOBAHHS
CreruieHHOE Haclle[OBaHUe pu3HaKkoB. Padora T. MPU3HAKOB Y OPTaHU3MOB;
Moprana 1o ClerieHHOMY HacJIeI0BaHHUIO TCHOB. VMeHHUe BBITIOIHATH JTa00paTOpHbIC U
HapyiiieHue CliernieHus TeHOB B PE3yJIbTaTe pakTHYECKUE PabOoThI, COOMI0IATh MPAaBUIIA TIPH
KPOCCHHI'OBEpA. pabote ¢ yueOHBIM U 1a0OPaTOPHBIM
Jlaboparophas padota N 5. "M3yueHue pe3yabTaToB 000pyIOBaHUEM;
MOHOTHOPHIHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y
Jpo30(hHITEI Ha TOTOBBIX MUKpoOTIpenapaTax'.
29 XpoMocOoMHast TEOpHsI HACIIEICTBEHHOCTH. YMeH#ue BIIaJeTh METOJAMH HAYIHOTO https://resh.edu.ru/subject/lesson/
['eHeTHYECKHE KAPTHI. MO3HAHUS B OMOJIOTHHU: HAOIIOICHHE U OTIMCAHUE 4755/start/118828/
Iererrka mosna. XpoMOCOMHOE OMpe/IeIeHHE MOJIa. JKHUBBIX CHCTEM, MPOIIECCOB U SBJICHUIA,
AyTOCOMBI U T1OJIOBBIEC XPOMOCOMBIL. I"'omorameTHbIe U opraHuvsanusa 1 NpoBCACHUC 6I/IOHOFI/I‘IGCKOFO
reTeporameTHbie OpraHu3Mel. HacnenoBanue npu3HaKoB, 9KCIIEPUMEHTA, BBIIBIKCHUE THITOTE3bI,
CICIIVICHHBIX C I10JIOM. BBISIBJICHHUE 3aBUCUMOCTU MEXKY UCCICAYCEMBIMU
BCIIMYMHAMU, O6T)$[CHGHI/IC MMOJIYYCHHBIX
PEe3yJIbTaTOB, UCIOJIL30BAHHBIX HAYYHBIX IOHSITHIHA,
TEOPHil U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOIbI HA
OCHOBAHHWHU IMOJTYYCHHBIX PE3YJIbTATOB,
30 HN3MeHynBOCTL. BUIbI M3MEHUUBOCTH: YMeHue BIaieTh METOJaMH HAYYHOTO https://resh.edu.ru/subject/lesson/

HEHAaCJIEACTBEHHAs U HAclIeJCTBEHHAs. POk cpenbl B
HEHACJIEICTBEHHOW M3MEHUMBOCTH. XapaKTEPUCTUKA
MOU(DUKAIIMOHHON U3MEHUYMBOCTU. BapHualimoHHEIH psijt
¥ BapuarmoHHas kpuBas. HopMma peaxiuy npu3Haka.
KonngecTBeHHBIE M KaUeCTBEHHBIE MPU3HAKY U UX HOpMa
peaknuu. CBOWCTBA MOAU(PUKAITIOHHOW W3MEHYHBOCTH.

Hacnencreennas, WM TeHOTHIIMYECKAST,
N3MEHYUBOCTH. KOMOMHATHBHAS N3MEHYNBOCTL. Meio3 n
TTOJIOBOM TIPOIIECC - OCHOBa KOMOMHATUBHOM

MMO3HAHUS B OMOJIOTHH: HAOIIOEHHUE U OITMCAHUE
SKUBBIX CHCTEM, MIPOLIECCOB U SIBJICHUM,
OpraHM3aIys U IPOBEJICHUE OMOIOTHIECKOTO
AKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3HI,
BBISIBIICHNC 3aBUCUMOCTH MEXIY UCCIICTYEMBIMHU
BEJIMYMHAMH, OOBICHEHHUE MOTyUYESHHBIX
Pe3yIbTaTOB, UCITOJIB30BAaHHBIX HAYUHBIX TTOHITHH,
TEOPHI U 3aKOHOB, YMEHUE JIeJIaTh BEIBOJIBI Ha
OCHOBAHHU MOJTYYEHHBIX PE3YJIbTATOB;

5387/start/17435/




M3MEHYUBOCTH. MyTallMOHHAsI H3MEHUYUBOCTb.
Knaccudukanus MyTtauuii: reHHbIE, XpOMOCOMHBIE,
reHoMHble. YacToTa U MpUYHUHBI MyTauuid. MyTareHHbie
(hakTOpHI. 3aKOH TOMOJIOTHIECKUX PSIOB B
HacJieiIcTBeHHOM n3MmenunBocty H.U. BaBunosa.
BuesinepHas HacIeICTBEHHOCTh U U3MEHYHUBOCTb.
Jlaboparopnas pabora N 6. "H3ydenue
MOJTU(PHUKAINOHHOW U3MEHYHBOCTH, IOCTPOCHHE
BapHAaIMOHHOIO psi/ia M BapUAIllMOHHOW KpUBOM'".
Jlaboparopras padora N 7. "AHanmms Mmytanuii y
Jpo30(hHITEI Ha TOTOBBIX MUKpoOTIpenapaTax'.

YMeHue BHITIONHATE Ta00paTOpHbIC U
MpaKkTH4ecKue paboThl, COOMIOAATH MpaBuia Mpu
pabote ¢ yueOHBIM 1 1a00paTOPHBIM
o0opynoBaHHUEM;
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I'enetuka yenoBeka. KapuoTun uenosexa.
OCHOBHBIE METO/Ibl TEHETHUKH YeJIOBEKa!
reHeaorn4ecKuii, OJM3HEIIOBBIHA, INTOTC€HETHYCCKUM,
OMOXMMHUYECKUH, MOIIEKYIIIPHO-TEHETHIECKUN.
CoBpeMEHHOE OIpeAeICHUE TeHOTHUIIA!
MOJTHOT€HOMHOECEKBEHUPOBAHKE, TCHOTUITUPOBAHUE, B
TOoM ymcie ¢ nmomoisio IIIP-ananu3a. HacnencrBennbie
3a00JIeBaHUs YeJIOBEKa: TeHHbIe 00JIe3HHU, O0JIe3HH C
HAaCJIEACTBEHHOU MPEAPACIIONIOKECHHOCTHIO,
XpomMocoMHbIe 0oie3Hn. COMaTHYECKHE U TeHEPATUBHBIC
myTanuu. CTBOJIOBbIE KJIETKU. [[pUHLIMIIBI 310pOBOTO
o0pas3a XM3HU, THaTHOCTUKH, MPO(UIAKTHKH U JICUSHUS
FeHETUYCCKUX 00Jie3HeH. MeIKO-TeHETHUECKOE
KOHCYJIbTHPOBAHUE. 3HAYCHUE MEIUIIMHCKOW TEHETHUKHU B
MPEIOTBPAIICHNH 1 JICUSHUN TEHETHYECKUX 3a00JIeBaHUMA
YEJIOBEKa.

YMeHue npuMeHsITh MoTydeHHbIE 3HAHUS
IUTSE OOBSCHEHSI OMOJIOTHYECKUX TPOLIECCOB U
SIBJICHUM, JUIsI IPUHATUS IPAKTUYECKUX PELICHUHI B
TTOBCETHEBHOM KHU3HU C IENBbI0 00eCIIeYeHus
0e301MacHOCTH CBOETO 3/IOPOBBSI H 3[IOPOBHS
OKPYKAIOIIUX JIFOJCH, COOJIIOICHUST HOPM
rPaMOTHOTI'O TIOBEJICHUS B OKPYKaOIIEH
MIPUPOJTHON CpeJie, TOHNMaHNuEe HEOOXOIUMOCTH
KCTIOJIb30BaHUS IOCTHUKEHUN COBPEMEHHOM
OMOJIOTMH U OUOTEXHOJIOTHI [ PAIllHOHAIEHOTO
MIPUPOJIOTIONH30BAHHUS;

YMmeHue co3aaBaTb COOCTBEHHBIE
MUCBMEHHBIE U YCTHBIE COOOIICHNS, 0060011ast
OHMOJIOTMYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKHX

HMCTOYHHUKOB, TPAMOTHO HCITOJIE30BaTh
MOHSATHHHBIN anmapat OUOJIOTHU.

KontponbsHas
pabota Ne 2
«3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH
1 U3MEHYUBOCTH

https://resh.edu.ru/subject/lesson/
3653/start/47180/
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Tema 7. Cejiekuusi oprann3mMoB. OCHOBBI
OMOTEXHOJIOT M.

Cenekiys Kak HayKa U IPOLEcC. 3apoKICHUE
ceneknuu U noMmectukanus. Yuenne H.J. BaBuiosa o
[IEHTpaxX MPOUCXOXKICHUS U MHOTOOOPa3us KyIbTYPHBIX
pacteHuit. LIeHTpbl NpOUCXO0XKACHUS TOMAIIHUX

YMeHue u3naratb OHOIOTHYECKHE TEOPUHN
(xeTouHasi, XpOMOCOMHas!, MyTallMOHHAS,
LEeHTpaJbHast A0rMa MOJIEKYJISIPHOW OHOJIOTHH),
3akonsl (I'. Mennens, T. Moprana, H.I.
BasuoBa) u yuenus (0 meHTpax MHOTO00pasHsl U
MIPOUCXOXKJIEHUS KyIbTYpHBIX pacTeHni H.1.

https://resh.edu.ru/subject/lesson/
3861/start/295751/




KUBOTHBIX. COpT, MOpoa, ImTamMMm.
CoBpeMeHHbIE METOJIBI CeleKIUU. MaccoBBIl U
VHAWBUIYATBHBIA OTOOPHI B CEJICKIINH PACTEHUH U
*’uBOTHBIX. O1IeHKa dKcTepbepa. biuskopoacTBeHHOE
CKpelrBaHue - UHOpuauHT. Yucras TuHus.
CKpelnBaHUe YUCTHIX JTMHUM.

BasuiioBa), onpeensaTh rpaHUIBI UX
MPUMEHUMOCTH K KHBBIM CHCTEMaM;
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I'ereposuc, unu rubpugHas cuna. HeponcrsenHoe
CKpeluBanue - ayropuaunr. OTaaieHHas TuOpuan3aus
U ee ycnexu. VIcKyCCTBEHHBIA MyTareHes U noiay4eHue
MOJIUTUIONIOB. JlOCTHKEHHS CeNeKIIMU PACTEeHUl,
JKUBOTHBIX 1 MUKPOOPraHM3MOB.

VMeHue co3aBaTh COOCTBEHHbIE
MUCBMEHHBIE U YCTHBIE COOOLICHNS, 0000111ast
OHMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIBKHIX

MCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATHHHBIN anmapat OUOJIOTHH.

https://resh.edu.ru/subject/lesson/
2211/start/

buoTtexHomorus Kak oTpaciib IpOU3BOICTBA.

I'ennas nHxeHepHs. DTamnbl CO3/IaHNs PEKOMOMHAHTHON

JHK u tpancrennsix opranu3moB. Kierounas
nHxenepus. Knerounsie KyapTypbl. MUKPOKIOHAIBHOE

pasMHOXeHue pacteHnid. KimonupoBanue

BBICOKOITPOAYKTUBHBIX CEITbCKOXO3HCTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHE M STHYECKHE TIPOOIIEMBI.
I'MO - renetnveckn MOAUMUIIMPOBAHHBIE OPTAHU3MBI.

YMCHI/Ie HpI/IMCHﬂTL HOHy‘-IeHHBIC 3HAHUA
U OOBSCHEHSI OMOJIOTHIECKUX TPOLIECCOB U
SIBTICHUH, JUTS IPUHSITUS PAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHON KU3HU C LIEJIBI0 00eCIIeUeHHs
0€30MMacCHOCTH CBOETO 3/I0POBbS M 3/I0POBBS
OKPYIKAIOIIUX JIOJICH, COOMIOICHUSI HOPM
rPaMOTHOTI'O TIOBEJICHHS B OKPYKarOIIEH
NPUPOIHOM cpesie, TOHNMaHHe HEOOXOJUMOCTH
WCTIOJIb30BaHUS JOCTHKCHUI COBPEMEHHOM
OHMOJIOTUH U OMOTEXHOJOTHI JIJISl PAIIMOHATIBHOTO

[IPUPOIOTIOIB30BAHHMS

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

2211 /start/
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