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HHOACHUTEJIBHASA 3AIIMCKA

[Tpu pazpaboTke mporpaMMbl 1Mo OHMOJOTHH TEOPETHUECKYI0 OCHOBY JJISi ONPEACICHHUS
MOAX0M0B K (OpPMHUPOBAHHUIO coOAepKaHHs ydyeOHOro mpenmera «bUOIOTHS» COCTaBWIIU:
koHuenryabHbie monokeHus @I'OC COO o B3auMOOOYCIOBICHHOCTH IEJeH, COJepiKaHMus,
pe3yapTaToB OOyueHUs: U TpeOOBaHUN K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00
0o0IIMX HEeNsIX M MPUHIMIAX, XapaKTepU3YIOUINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CpPEIHEro
obmero obpazoBanus B Poccuiickoii denepariuu, a Takke MOJIOKEHUS O creluduKe OUOJIOTHH,
e 3HAYCHUHW B IO3HAHWHU J>KUBOW TPUPOJBI U OOCCIICUCHUH CYIIECCTBOBAHUS YEJIOBEUCCKOTO
obmecTBa. CorjacHO Ha3BaHHBIM ITOJIOKCHHSIM, OIPEICIICHBI OCHOBHBIC ()YHKIIMH TPOTPaMMBI
1o OWOJIOTHH U €€ CTPYKTYypa.

[Tporpamma 1mo 6moIOruM MaET MPEICTABICHUE O MEJIAX, 00 o0IIel cTpareruu oOydeHus,
BOCIIHTAHHUS ¥ Pa3BUTHS OOydYaIOMUXCS CpPEICTBAMHU ydeOHOro mpeamera «buosorusy,
ompezenseT o00s3aTenbHOE TMPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYPY, pacmlpeiesieHue IIo
paszenaMm U TeMaMm, PEKOMEHIYEeMYK0 MOCJIEOBATEeIbHOCTh M3YYCHHUS Y4eOHOTO MaTepuana C
y4€TOM MEXKIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBsI3€H, JJOTUKHA 00pa30BaTEIBHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOMIMXCS.

B mporpamMMe 1m0 OHONOTMU TaKKe YUYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METaIllpeIMETHBIM W TPEIMETHBIM pe3yibTaTaM OOy4eHus B (hopMHpOBaHHH
OCHOBHBIX BHJIOB YU4€0OHO-ITO3HABATENBHOMN JESITeNbHOCTH/Y4eOHBIX NEHCTBUI 00ydaromuxcs mo
OCBOEGHHIO COJIepKaHUsl OMOJIOTHYECKOr0 00pa3oBaHMUsl.

B nmporpamme mo 6monorum (10—11 kmaccel, 6a30BbIi YPOBEHB) peaTu30BaH MPUHIIUII
MIPEEeMCTBEHHOCTH B UW3YYE€HUU OuoJyioruu, Onarojmapss 4eMy B HeEH MpocMaTpUBaeTcs
HAIMpaBJIEHHOCTh Ha Pa3BUTHE 3HAHUMN, CBA3AHHBIX ¢ (POPMHUPOBAHHEM ECTECTBEHHO-HAYYHOIO
MHUPOBO33PCHHUS, IIEHHOCTHBIX OPUCHTAIMA  JIMYHOCTH, OKOJOTHYECKOTO  MBIILICHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3ze KH3HU U OepeXHbIM OTHOIIEHHEM K OKpy’Karolen
npupoaHoit cpene. [lostomy Hapsgy ¢ u3ydeHHEM OOIICOMOJIOTUYECKUX TEOPHH, a TaKkKe
3HAHUW O CTPOCHHH JKUBBIX CHCTEM PAa3HOTO PaHTa M CYIIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B TMporpamMMe IO OWOJIOTHH YIEJICHO BHUMAHHUE HCIOJIb30BAHUIO TOTYYEHHBIX
3HAHUU B MOBCEHEBHOW KU3HH ISl PEIICHUS PUKIATHBIX 33729, B TOM YHCIIe: MPO(PHIaKTHKH
HACJICJICTBEHHBIX ~ 3a00JICBaHUI  YETIOBEKa, MEAMKO-TeHETUYECKOTO  KOHCYJIBTHPOBAHMUS,
000CHOBaHHUS IKOJOTUYECKU 1EIECO00Pa3HOr0 MOBEACHUS B OKPY’KaIOIIEeW MPUPOIHON cpeje,
aHaJlM3a BIIMSHUS XO3SUCTBEHHOW JESITENHOCTH 4YEIOBEKA HA COCTOSIHUE MPHUPOJHBIX H
MCKYCCTBEHHBIX IKOCHCTEM. YCHJICHWE BHHMAHHS K TMPHUKIAJHON HAMpaBIEHHOCTH y4eOHOTO
npeamera «buosorus» MpoIUKTOBAHO HEOOXOIMMOCTHIO OOECHeueHusl YCIOBUN TSl PEIICHUS
OJIHOM M3 aKTyallbHBIX 3a/1a4 HIKOJBFHOTO OMOJIOTHUECKOTO 00pa3oBaHMsl, KOTOpas MPeANnoIaraeT
dbopMupoBaHrne y 0OydarolUXCs CHOCOOHOCTH aJalTUPOBATHCA K HM3MEHEHUSM JHHAMUYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpemHero obmiero oOpa3oBaHHsS 3aHMMaeT BaxkHoe MecTo. OHa
obOecrieunBaeT (HOpPMHUPOBaHKHE y OOYYAIOIMIMXCS TPEICTABICHUM O HAydyHOW KapTUHE MUpa,
pacimpsieT 1 000011aeT 3HaH!sI O KUBOM NpUPOJIe, €€ OTINUUTEIbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3aliil W SBOJIONNUM, CO3MAET YCIOBUSA JUIsl: TIO3HAHUS 3aKOHOB J>KHBOUM TMPHUPOJIBI,
dbopmupoBanus (HYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 370pPOBOTO M Oe30macHoro obpasa
YKU3HHU, SKOJIOTHICCKOTO MBIIIICHHS, [ICHHOCTHOTO OTHOIICHHUS K KUBOW MTPUPOJIC U YCTIOBEKY.

Bonpimoe 3HadeHue OWONOTHS WMEET TaKXKe JUIS PEIICHUS BOCIUTATEIBHBIX U
Pa3BUBAOIIMX 33/1a4 CPEeIHEro odIiero oopazoBaHus, CoNMAIM3aUN o0yJarommxcs. M3ydenne
ounonoruu obecrieunBaeT YCIIOBUS TUTS dbopMupoBaHUs UHTEIUICKTYa bHBIX,
KOMMYHUKAIIMOHHBIX U MH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYIBTYPHI, CIIOCOOCTBYET
UHTETpaly OWOIOTHYECKUX 3HAHHWH C MPEACTAaBICHUSMHU U3 IPYrUX y4EOHBIX MPEAMETOB, B
4acTHOCTH, (pU3UKH, XUMHU U Teorpaduu. HazBaHHBIE TTONOKEHUS O TIPEAHA3HAYCHUH Y4eOHOTO



npeamera  «bHOJIOTHS» COCTaBWIM OCHOBY ISl ONpEAETCHUs TOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €TO COJEPKAHUS, IPEJICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OTt00p conepkanust yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH
C MO3ULMHI KyIbTypOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYarOIIHECs JOKHBI
OCBOUTH 3HAHMS U YMEHHs, 3HAUMMbIE JIs1 (POPMUPOBAHUSA OOIICH KYyIbTYphl, ONPEACTSIONIe
a/JIecKBaTHOE TOBEJCHHE YEJOBEKa B OKpPY)KAloIled NPUPOTHON cpele, BOCTpeOOBAHHBIE B
MOBCE/IHEBHOM KM3HU U MPAKTHUYECKOH aedarenbHOocTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHHM
3aHMMAIOT 3JIEMEHTHl COJEpXKaHUsS, KOTOpble CIyXaT OCHOBOM it  (OpMHUPOBAHUS
NPEJICTaBICHUH O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa U I[IEHHOCTHBIX
OpUEHTALMSX JIUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alluu OMOJIOTHYECKOro 00pa3oBaHHUs.

CtpykTypupoBaHHE COJiep’KaHUsl yueOHOro Marepuana B IporpaMMe I0 OHOJIOrHH
OCYILIECTBJIEHO C Y4ETOM INPUOPUTETHOTO 3HAYECHUS 3HAHUM 00 OTIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOW IIPUPOJBI, O €€ YpPOBHEBOM OpPraHM3allMd M 3BOJIONMM. B COOTBETCTBUM € 3TUM B
CTpYKType yueOHoro mpeameTa «bromnorusy BBIIENEHBI CIEIYIONINE COJEpKaTeNbHbIe JINHUH:
«buonorus xak Hayka. MeTopl Hay4yHOTO TIO3HaHUY, «KieTka kak OHoioruyeckas CUCTEMa,
«Opranmus3m Kak O6uosiorndeckas cucremay, «CrucremMa ¥ MHOTOOOpa3ue OpraHUuecKOro MUpPay,
«OBOJIIOLINSA KUBOH MIPUPOABL), «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Heas uzydenus yuyeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBJaJIeHHE
0o0yJaromMMuUCs 3HAHUSIMH O CTPYKTYpPHO-(YHKIMOHAJIBHOM OpraHu3allMy >KHUBBIX CHCTEM
pPa3HOTO paHra u MpUOOpEeTeHNEe YMEHUI HCTOIb30BaTh ATH 3HAHUS JJIsl TPAMOTHBIX JIEHCTBUH B
OTHOIICHUU OOBEKTOB KUBOU MPUPOJIBI U PELICHUS PA3TUYHBIX KUZHEHHBIX MPOOIIEM.

Joctmwxenne uenu u3ydeHus ydyeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE
obecrnieurBaeTcs peleHueM CIeAYIONNX 3a1a4:

OCBOCHHE OOYyYarolIMMHCS CHUCTEMbl 3HAHMM O OHOJOTHYECKHX TEOpUAX, YUCHMHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBHJIaX, CIYKAIUX OCHOBOW i (HhOPMHUPOBAHMS
MPEICTaBICHUH O €CTeCTBEHHO-HAy4yHOH KapTHHE MHpPa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOEHUH, MHOroOOpa3suu U OCOOEHHOCTSIX >KMBBIX CHCTEM pa3HOrO YPOBHS OpraHHU3alui,
BBIIAIOIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEOBAHUIX B OMOJIOTUY;

dopMupoBaHue y OOydaroIMXCsl MO3HABATEJIbHBIX, MHTEJUIEKTYaJbHBIX U TBOPYECKUX
CHOCOOHOCTEH B MpoLIecce aHadn3a JaHHBIX O MYTSAX Pa3BUTHA B OMOJOTMH HAYYHBIX B3TJIAJIOB,
U U NOJX0J0B K U3yYEHHIO KHUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3ally;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmel KynbTyphl, (PYHKIMOHAIBHOW TIpaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLICHUWBATH SIBJICHUS OKPYKAIOLIETO0 MHpa >KUBOM MPUPOABI Ha
OCHOBaHHMM 3HAHUH U OIBITA, MOJYYSHHBIX IPU U3y4eHUU OUOJIOTUH;

dopmupoBaHue y OO0y4aroIUXCs YMEHHUH WJUIIOCTPUPOBATH 3HAYEHUE OMOIOTMYECKHX
3HAaHWII B MPAKTUYECKOW MESITENbHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIMLUHCKUX
TEXHOJIOTHI 1 arpoOMOTEXHOIOTHI;

BOCIIUTaHHE YOeXAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KUBOM MPUPOIBI,
HEOOXOAMMOCTH Oepe’KHOTO0 OTHONICHHUS K HEeH, COOMIOACHUS AITUUECKUX HOPM IMPU IPOBEACHUH
OMOJIOrMYECKUX HCCIIET0BaHUML;

OCO3HAHME IIEHHOCTH OMOJOTMYECKUX 3HAHUU ISl MOBBIIIEHUS YPOBHS SKOJIOIMUECKOM
KYJIBTYpBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IpUMEHEHNE NPUOOPETEHHBIX 3HAHUN M YMEHHIl B MOBCEJHEBHOM XKU3HU AJII OLICHKU
MOCTIEACTBUM CBOEH NeATENIbHOCTH 10 OTHOLIEHUIO K OKpYKarollel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBAHKE U COOIOIEHNE Mep PO (PHIIaKTHKN 3a001€BaHUH.

CBA3b C PABOYEHN ITPOT'PAMMOM BOCIIUTAHUSA IKOJIBI

Peanuzanus BoCIMTAaTENFHOIO MOTEHIMANA YPOKOB OHONOrHM (YpOUHOH JEATENbHOCTH,
ayIUTOPHBIX 3aHATHH B  paMKaX MAaKCHUMaJbHO JONMYCTUMOW Y4eOHOH  Harpysku)
IIpe1yCMaTpUBaET:



- MaKCHUMAaJIbHOE HCIIOJIb30BAHUE BOCIUTATEJIBHBIX BO3MOXHOCTEH COAEP)KAHUS YPOKOB
uis (popMUpPOBaHUS Yy OOY4arOIIMXCSl POCCUHCKUX TPAJUIMOHHBIX JTyXOBHO-HPaBCTBEHHBIX U
COLIMOKYJBTYPHBIX  LI€EHHOCTEH, PpOCCHHCKOIO HCTOPUYECKOIO CO3HAHUSI Ha  OCHOBE
HCTOPUYECKOTO MPOCBELICHUS; MOA00p COOTBETCTBYIOUIETO COJEp)KAaHUS YPOKOB, 3aJaHUH,
BCIIOMOTATENIbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYaLU 17151 00CYKICHUH;

- BKIIIOYCHHUE B COJEPKAHUE YPOKOB LIEIEBBIX OPUEHTUPOB PE3yJIbTATOB BOCIIUTAHUS, UX
YUET B ONIPEACICHUH BOCIIUTATENBHBIX 3a/1a4 YPOKOB, 3aHATHIA;

- BBIOOP METOJOB, METOAMK, TEXHOJOTUH, OKa3bIBAIOLINX BOCIMUTATEIbHOE BO3/IEHCTBHE
Ha JIMYHOCTh B COOTBETCTBUM C BOCHUTATENbHBIM HJCAJIOM, IIEJIbI0 U 3aJladaMU BOCIIUTAHMS,
LIEJIEBBIMU OPUEHTHPAMH Pe3yJIbTaTOB BOCIUTAHUS; pealU3alUI0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSATEIIBHOCTH,

- IpHUBJICYEHIE BHUMaHHS 00yJaromuXxcs K IEHHOCTHOMY acleKTy H3y4aeMbIX Ha yPOKax
[IPEIMETOB, SIBJIEHUM W COOBITMH, WHULMUPOBAHHWE OOCYXJIEHUH, BBICKA3bIBAHUNW CBOETO
MHEHHUs, BBIPAOOTKHA CBOETO JIMYHOCTHOTO OTHOIIECHHUS K H3Y4aeMbIM COOBITHSM, SIBJICHHUSM,
JuLam;

- TNPUMEHEHHE HHTEPAaKTUBHBIX (OpM YydeOHOH paboTbl — HHTEIUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX IO3HABATEIbHYI0 MOTHUBALMIO, WUIPOBBIX METOJAUK, AMCKYCCHH, HarOLIUX
BO3MOKHOCTh MPHOOPECTH OMBIT BEIEHHUsS KOHCTPYKTUBHOTO JMAiora; IpyNIoBoH paboThl,
KOTOpas YYUT CTPOMTHb OTHOIICHUS W JeWCTBOBaTh B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHYECKOTO MBIIIUICHNUS;

- noOyxJeHue oOydaromuxcs coOJr0aTh HOPMBI IOBEJECHUS, MpaBuwia OOLIEHUs CO
CBEpCTHUKAMHU M IEJarorn4eckuMu paOOTHUKAMH, COOTBETCTBYIOUIME YKJIaly IIKOJIBbI,
YCTAHOBJICHHUE U MOAJEPAKKY JOOpOKENaTeIbHOM aTMOC(hepsI;

- OpPraHM3alMI0 HACTAaBHUYECTBA MOTHBHPOBAHHBIX U 3PYAMPOBAHHBIX OO0YYaOLIMXCS
HaJ HEYCHEeBAIOUIUMHU OJHOKIACCHHKaMH, B TOM 4YHCI€ C OCOObIMM 00pa30BaTelbHBIMU
NOTPEOHOCTSIMH, JAIOIIEr0 O0y4arolMMCS COLUAIBHO 3HAUYMMBIM OIBIT COTPYIHUYECTBA U
B3aNMMHOM ITOMOIIIH;

- MHUIMHUPOBAHHE M TOJJEPKKY HCCIEA0BATEIbCKON NEATENbHOCTH OOyyarolmmxcs,
IUIAHUPOBAHUE W BBINOJIHEHME WHAMBUIYAJIbHBIX U TPYIIIOBBIX IMPOEKTOB BOCIUTATEIbHOU
HaIlpaBJICHHOCTH.

Pe3ynbraTsl equHcTBa yueOHOM M BOCIUTATENIBHOM AEATEIbHOCTU OTPAXKEHBI B pas3zeie
paboueif mporpaMMbl «JIMYHOCTHBIE Pe3yNbTaThl U3y4eHHUs yueOHOTO npeamera «buonorus» Ha
YPOBHE CpeAHero o01iero o0pa3oBaHUsI».

MECTO YYEBHOTI'O IIPE/IMETA «bHOJIOT'US1» B YYUEBHOM I1JIAHE

Ha ypoBHe cpennero oOmiero oOpazoBanus «buonorus» sBiseTcs 005S3aTEIbHBIM
y4eOHBIM MPEIMETOM, KOTOPBIA BXOJUT B COCTaB IpeaMeTHOU obiactu «EcTecTBeHHOHay4YHBIE
MIPEIMEThI».

Cpoxk ocBoeHust padboueit mporpammsl: 10-11 kmaccsr, 2 roga

KonndecTBo yacoB B yueOHOM IUTaHe HAa U3ydeHue npeamerta (34 yuaeOHbIe Helemn)

Knacc KoaunuectBo yacoB B Hemeno | KomanuecTBo 4acoB B o
10 knacc 1 34
11 knacc 1 34
Bceero 68




COJAEP)KAHUE OBYYEHUA

10 KIIACC

Tema 1. buoJiorusi Kak Hayka.

buonorus kak Hayka. CBS3b OMOJIOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU
€CTeCTBEHHbIMH Haykamu, (unocodueit, 3TUKOil, dcTeTukoi M mpaBoM. Poyip Ouonoruu B
(dbopMUPOBAHNU COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrcreMa GMOJIOTHYECKUX HaYK.

MeTop1 TO3HAHUS )KUBOW TPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OTMCAaHNEe, U3MEPEHUE,
KJ1accuUKaIus, MoJeIMPOBaHNe, CTaTUCTUYecKasi 00padoTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Konsuos, Jx. Yorcon u @. Kpuk.

Tabmune! U cxeMbl: «MeTo bl TO3HAHUS )KUBOW IPUPOIBI».

JlabopaTopHble M NpaKTHYeCKUE PAOOTHI:

[Ipaktuueckass paboraNe 1. «Mcnosb3oBaHME pPA3IMYHBIX METOJOB IPU H3YyYEHUH
OMOIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3AIHS.

Xuseie cuctembl (6HOCHCTEMBI) Kak MpeaAMeT u3ydeHus Ouosnorud. OTinMdne >KUBBIX
CUCTEM OT HEOPTraHU4ECKON IIPUPOIBI.

CpoiicTBa OuocucteM M HUX pazHooOpazue. YPOBHM OpraHM3allud OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KIJIETOYHBbIM,  TKAaHEBBIM, OPraHU3MEHHBIMA,  MONYJALUOHHO-BUIOBOM,
AKOCHUCTEMHBIHN (OMOTCOIIEHOTUYECKUI ), OMOChEpHBI.

JdemMoHCcTpanmuu:

Tabnuuel U cxembl: «OCHOBHBIE MPU3HAKU >KU3HU», «YPOBHU OpraHU3alld >KUBOUN
MIPUPOIBD.

OO6opynoBanue: mozaenb Monekyasl JTHK.

Tema 3. XuMHUYECKHI1 COCTAB M CTPOCHUE KJIETKH.

XWMHUYECKMM  COCTaB  KJIETKH. XHUMHUYECKHE  DJIEMEHTBI:  MaKpOJJIEMEHTHI,
MHUKpO3JeMeHThl. Bosia 1 MUHepalibHbIE BELLIECTBA.

@yHKIMHU BOJABI M MHUHEPAJIbHBIX BellecTB B KkieTke. lloaaepkaHue OCMOTHYECKOTO
OanaHca.

Benxu. CoctaB u ctpoeHne 6ekoB. AMHUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnmeble
U 3aMEHUMbIE AMHHOKHUCIOTBHl. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€JIKOBOI
MOJIEKYJbl (TIepBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTUYHAs CTPYKTypa). XUMHUECKHUE
cBoiicTBa OenkoB. buonorudeckue GyHKIUN OETKOB.

depMeHTbl — Ouosiornyeckue karanuszaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatnas cneuuduuHoctb. Kodepmentsl. Buramunbel. OTnuuus  QepMeHTOB  OT
HEOPTraHWYECKUX KaTaJu3aTopoB.

VYrineBoapl: MoHOcaxapuAbl (TJIFOKO3a, pub03a U Je30Kcupu003a), Iucaxapuabl
(caxapo3a, IakTo3a) M TMoJMcaxapuabl (Kpaxmall, TJIHKOTeH, LeJuitono3a). buonoruueckue
(YHKIIUH YTIIEBOJIOB.

Jlunuaer:  tpurimnepuasl, Gochomunuapl, crepounsl. [wapodumsHO-TUAPODGOOHBIE
cBoiicTBa. buonornueckue ¢pyHkiuu aunuaoB. CpaBHEHHUE YTIEBOAOB, OEJIKOB U JIMMUIOB Kak
HCTOYHUKOB SHEPIUU.

Hyxnennossie kucnoter: IHK n PHK. Hykiieotnsl — MOHOMEpBI HYKJIIEHHOBBIX KHCIIOT.
Crpoerne u Qynkmun JJHK. Crpoenne u ¢ynkumu PHK. Buaer PHK. AT®: ctpoenue u
GyHKIUH.

[uronorusa — Hayka o kiuerke. Kierodynas Teopus — nIpuMep B3aUMOJCHUCTBUSA UIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YYCHHUS KIIETKH.

Knerka xak nenoctHas xuBast cuctema. O0Iue Npru3Haky KJIETOK: 3aMKHYTasi HapyXHast
memOpana, mosiekyinsl JIHK kak reHeTnueckuii anmapar, cucteMa cuHTe3a Oelnka.



Tumbl KJIETOK: 3JyKapuOTHYecKas U THpokapuoruyeckas. OCOOEHHOCTH CTPOEHHS
npokapuoTuyeckoi kietku. Kierounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJINYMS PACTUTEIHHOMN, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAINKC, MX (QYHKIUH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (yHkiuu. IluTormasma u e€ opraHoujbl.
OnHomemOpanHbie opranouasl kiaeTku: DIIC, anmapar ["onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHoufpbl KJIETKH: MHUTOXOHAPUH, IUIacTUIbl. lIpomcxoxkneHue MHUTOXOHAPUN W IUIACTHL.
Buns! nnactun. HememOpaHHbIe OpraHOM/IbI KJIETKH: pUOOCOMBI, KIIETOUHBIN LIEHTP, LIEHTPHUOJIH,
PECHUUKHU, KTYyTUKH. DYHKIIMU OPraHONI0B KIETKU. Britouenus.

SAnpo — perynasTopHslii HeHTp KieTku. CTpoeHue sapa: saepHas o0oyouka, Kapyuoriazma,
XpOMAaTHH, SIPIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JleMoOHCTpanum:

[optpersl: A. Jleenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkunce, P. ®panknun, K. M. bap.

[uarpammel:  «PacnpeneneHue XUMHUYECKHX OJIEMEHTOB B HEXHUBOM IIPUPOJIE»,
«PacripeiesieHre XUMUYECKUX 3JIEMEHTOB B JKUBOU IIPUPOJIEN.

Tabmuuel u cxembl: «llepuoandeckas TabnuIa XMMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAbI», «bruocunTes 6enkay», «CTpoeHne MoJeKynsl 6enka», «CtpoeHue pepMeHTay,
«Hyxnennossle kucnotel. [JHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKOU
KIeTKn», «CTpoeHue XUBOTHOM KIETKH», «CTpOEHHE PpAaCTUTEIBHON KiIeTKW», «CTpoeHue
IIPOKAPUOTHYECKON KIIETKN», «CTpOEHHUE sApa KIETKN», «YTIIEBOABD, «JIumuasD.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, 000pyIOBaHME JUIs HPOBEAEHHUS HAOIIOACHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTENIbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KIIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThl:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaJMTUUECKOW aKTHBHOCTH (EPMEHTOB (HA
IpUMepe aMUJIa3bl MU KaTasla3bl)».

JlaGopatopnas pabora Ne 2. «M3ydyeHue CTpOEHHUS KIETOK pPACTEHUM, XUBOTHBIX H
OaxTepuii 0L MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpeNnaparax U UX OMHCAHUE».

Tema 4. 7KusHeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WJIM MeTa0OmM3M. AccuMWiIsanus (TUIACTUYECKU oOMEeH) U
JUCCUMUIIALIUS (SHEPreTHIecKuii 00MeH) — IBE€ CTOPOHBI €IMHOTO Ipoliecca Metadonu3ma. Ponb
3aKOHOB COXPAaHEHHsI BELIECTB U SHEPIMM B IOHUMAHUU MeTab0IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(dHBINA U reTepoTpodHblif. Ponb depmeHToB B 00MeHe
BELIECTB U IIPEBPALLICHUH YHEPTUU B KIIETKE.

@®ortocunte3. CperoBas u TeMHOBas (a3pl (oTocuHTe3a. Peakuum ¢oTocuHTesa.
D¢ dexTuBHOCTh HoTOCHHTE3a. 3HAUEHHE (HOTOCUHTE3A IS )KU3HU Ha 3emuie. BiusHue ycnoBuit
cpebl Ha (POTOCHHTE3 U CIIOCOObI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocuHTe3. XeMOCHUHTE3Upyomue OakTepun. 3HAYCHHE XEMOCHUHTE3a JJIsl JKU3HH Ha
3emuite.

DHepreTudyeckuii 0oOMEH B  KJIeTKe. PacmieruieHne BemecTB, BBIJCICHHE U
AKKyMYyJMPOBaHHUE SHEPTUH B KJIETKE. DTallbl 3Hepreruyeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucinoponHoe oOKucClIeHME, WM  KJIETOYHOE JpIxaHue. OKHUCIUTENbHOE
dochopmmpoBanne. IHHEKTUBHOCTL IHEPTETUICCKOTO OOMEHA.

Peakumm wmarpuuHoro cuHTe3a. [enermueckass wuHpopmamms u JIHK. Peanmuzamus
TeHEeTHYECKOW MH(pOpMaUy B KJeTKe. [ eHeTHuecKrii KoJ U ero CBOWCTBa. TpaHCKpUIIus —
marpuunblii cuaTe3 PHK. Tpancnsamus — Guocuntes3 Genka. Drtansl Tpancisaiuu. KonupoBanue
aMMHOKHUCIIOT. Ponb pubocoM B OnocunTe3e Oenka.

Heknerounsle Qopmbl xu3HH — BHUpychl. Mcropust otkpeitus BupycoB (. W.
WBanoBckuit). OcoOEHHOCTH CTPOEHUS U KU3HEHHOTO LIMKJIA BUPYcoB. bakrepuodaru. boneznu



pacTeHHil, )KUBOTHBIX U YENIOBEKa, BhI3bIBaEMbIC BUpycaMu. Bupyc nMMyHoneuInTa yenoBeka

(BUY) - Bo3Oymutens CIIM[la. OOpaTHas TpaHCKpHUIIIUS, peBepTa3a W HMHTErpasa.
ITpodunakTuka pacnpocTpaHeHus] BUPYCHBIX 3a00J1€BaHHH.
JdeMoHcTpanum:

[Toptpetsr: H. K. Konbios, 1. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuner u  cxembl: «Tumbl  nuranus», «Merabonusm», «MUTOXOHIPUSY,
«QHeprerrueckuii ooMeny, «Ximopormiacty, «Potocunredy, «Ctpoenue [IHK», «Ctpoenue u
dbyHKIIMOHWpOBaHUE TeHa», «CuHTe3 Oenmka», «['eHetmyeckuii  kom», «Bupyce»,
«bakrepuodarn», «Ctpoenume u xku3HeHHbd 1wkia Bupyca CIIM[la, Oaktepuodaray,
«Penmukanusa JHK».

OGopynoBanue: moaenu-anmukanuu «Y nsoenne JJHK u tpanckpunimsy», «buocunres
oenkay», «CTpoeHue KieTku», mosenb crpykrypsl JHK.

Tema 5. PazMHOKeHHe U MHANBHIYAJIbHOE Pa3BUTHE OPTraHNU3MOB.

KneTounslii nuki, WM >KM3HEHHBIM muki kiaetku. MHTepdasza m mmro3. Ilpomeccsl,
nporekaromue B uHTepdaze. Permkanus — peakius marpuunoro cureza JJHK. Crpoenue
XpOMOCOM. XpOMOCOMHBII HaOop — kapuoTun. JMIUIOMAHBIA M TalIOWAHBIM XPOMOCOMHBIE
HaOopbl. Xpomatuasl. L{uTonornueckue OCHOBBI Pa3MHOXKECHHUS M WHANBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnerku — muto3. Cragum murtosza. IIpoueccsl, mpoucxonasdiye Ha pa3HbIX
CTaAUsIX MUTO3a. Buoiornueckuii CMbICII MUTO3A.

[TporpamMmmupyemasi rubesnb KIETKH — aromnTo3.

@opMBl  Pa3MHOXKEHHUS OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl Oecrosioro
pPa3MHOMKEHUS: JIEJIEHHEe HaJBOE, MOYKOBAHHWE OJHO- M MHOTOKIJIETOUHBIX, CIIOPOOOpa3oBaHue,
BETETaTUBHOE pa3MHOXeHHE. VICKyCCTBEHHOE KIIOHUPOBAHME OPraHU3MOB, €r0 3HAYEHHE IS
CEJICKIIHH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOJIOrO.

Meiio3. Craguu meitosa. [Ipomeccsl, mpoucxonsnme Ha ctaausx meiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bronornyecknii CMbICI U 3Ha4€HHE MeWo3a.

l'amerorenes — nporecc 00pa3oBaHUs MMOJIOBBIX KJIETOK y )KUBOTHBIX. [010BbBIE %Kee3bl:
CEeMEHHUKM M sAn4HUKHA. OOpa3oBaHME M Pa3BUTHE TOJIOBBIX KIIETOK — ramer (CrepMaro30ui,
SUIEKJIETKAa) — clepMaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTPOEHUS SIMIEKIETOK |
cnepMaro3onioB. OmnonorBopenue. [lapreHorenes.

NunuBuayanpHoe pa3Butue (OHTOTEHE3). DOMOpHOHANbHOE pPa3BUTHE (IMOPHOTEHE3).
Oramnbel SMOPHOHATBHOTO PA3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHUE, TacTPYIISIHS,
opranoreses. [locTamOpuonanbHOe pa3BuTUe. THUIBI MOCTIMOPHOHANIBHOTO PA3BUTHUS: MPSIMOE,
HempsiMoe (TMYMHOYHOE). BnusiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJCTBA.

Poct u pazButre pacrennii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTAIUN
pa3BUTHSL.

JdemoHncTpauuu:

Tabmuibl 1 cxembl: «DOpMBI pa3MHOKEHHSI OPraHU3MOBY, «J{BOMHOE OIJIOIOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BeretaTuBHOE pa3MHOXXKEHUE pacTeHMiD», «JlemeHue KIeTKH
Oaxtepuit», «CTpoeHHE TMOJNOBbIX KIETOK», «CTpoeHHne XpoMocoMbl», «KIIeTOUHBIN LUK,
«Permukanus [JHK», «Mutos», «Meito3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOTIUTAIOUINX U YeJI0BeKa», «OCHOBHBIE CTaJAUM OHTOTEHE3a.

O6opynoBaHue: MHUKPOCKOI, MHKpolpenaparbl «CrepMaro30uabl MIIEKOIUTAIOIIET0»,
«litnexnerka Miuekonurawoouero», «KaprnokuHes B KiIeTKax Kopelika JIyKa», MarHUTHas
Moieb-amuIuKanus «Jlenenue kinerkuy, moaens JJHK, Mogens meTadasHoil XpOMOCOMBI.

JlabopaTopHbIe U NpaKkTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 3. «HabmroaeHre MUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenaparax.



Jlaboparopuas pabora Ne 4. «/3ydyeHHe CTpOEHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HaciiencrBeHHOCTh U H3MEHYHMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. HcTopusi pa3BUTHS TEHETHMKHU. Pojib LUTOJOTHM U
AMOpPHOJIOTHH B CTAHOBJICHUHM TeHETHKU. BKJag poCCUUCKUX M 3apy0eKHBIX YIEHBIX B PA3BUTHE
TCHETHKA. METONbl TEeHETUKH (THOPHIOJIOTHYCCKUN, IMTOTCHETHUECKUA, MOJIEKYIAPHO-
reHeTu4eckuii). OCHOBHBIC T€HETUYECKUE MOHATHS. [ eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yeMas B
CXEeMaXx CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACJICIOBAHUS  IMPU3HAKOB, YyCcTaHOBJIEeHHble [. MeHuenem.
MonorubpuaHoe ckpemuBaHue. 3aKkoH eIMHO00pa3usi TMOPUIOB IEPBOTO MOKoJeHus. [IpaBuino
JOMUHUPOBAHUS. 3aKOH pacHIeTUIeHHs] Tpu3HakoB. [wumorte3a umctoTel ramer. llomHoe u
HEMOJHOE JOMUHHUPOBAHHUE.

JurubpumHoe CKpemMBaHUE. 3aKOH HE3aBUCHUMOIO HACIEIOBaHUS MPHU3HAKOB.
[{uToreHeTHUECKWE OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS. AHAIM3UPYIONIEe CKPEIIUBaHUE.
Hcnons30BaHne aHATM3UPYIOMIETO CKPEIIMBAHUS JJISI ONIPEICIICHHUS TEHOTHUIIA OCOOH.

CuennenHoe HacienoBaHue mnpuszHakoB. Pabora T. Moprana 1o cuemnjgeHHOMY
HacienoBaHuio reHoB. Hapyilenue cliemnieHusi TeHOB B PE3yJIbTaTe KPOCCUHIOBEpaA.

XpoMOCOMHasi TEOpHs HACIEeICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernka noxa. XpoMOCOMHOE OINpEaesIeHUE 10ja. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W reTeporameTHbie OpraHu3mbl. HaciemoBaHue NpPU3HAKOB, CIEMJICHHBIX C
MIOJIOM.

N3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAsS W HacleACTBeHHas. Pojb
cpenpl B HCHACJICACTBEHHOW  HM3MEHUMBOCTH.  XapaKTEPUCTUKA  MOJU(PHKAITUOHHOMN
W3MEHUYMBOCTH. BapuarmoHHbIl psig ¥ BapuanvoHHass KpuBas. Hopma peakuuu npu3Hakxa.
KonmnuecTBeHHbIE W KAauyeCTBEHHBbIE TMPU3HAKM MW WX Hopma peakuud. CBoiicTBa
MOAU(UKAITMOHHONW U3MEHYHBOCTH.

HacnencrBennas, Wi reHOTUIMYECKAst, K3MEHUYNBOCTh. KoMOMHATHBHAS H3MEHYHBOCTb.
Meiio3 u 1OJIOBOM TMpoliecc — OCHOBAa KOMOWHATUBHOM H3MEHYMBOCTH. MyTanmoHHas
M3MEeHUYMBOCTh. Kiaccudukamnuss Myranuii: TeHHbIE, XPOMOCOMHBIE, T'eHOMHbIe. YacTota u
MPUYUHBI MyTaluil. MyrareHHbie GakTopbl. 3aKOH TOMOJIOTHUECKUX PSJIOB B HACIICICTBEHHOM
m3MeHuuBocty H. 1. BaBunosga.

Buesinepnast HaclieICTBEHHOCTh U U3MEHYHUBOCTb.

I'eneruka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T'€HETHMKHU YEJIOBEKA:
TeHEeaJOTUYEeCKUi, ONU3HELOBBIM, IUTOTCHETUYECKU, OHOXMMHUYECKUH, MOJEKYISIPHO-
reHeTuyeckuii. COBpEMEHHOE ONpEeNeTICHUEe TE€HOTHUIA: I[OJHON€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ momomibio [I1[P-ananuza. HacnencTtBenHble 3a00seBaHUs
YelloBeKa: TIeHHbIe OoJie3HW, OOJIe3HM C  HACIEJACTBEHHOH MPEeapacioioXKeHHOCTHIO,
XpoMocOoMHBIe Oojie3Hn. CoMaTrhueckne W TeHepaTuBHbIC MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIUTIBEI 310pOBOTO 00pa3a KU3HH, THATHOCTUKU, MPOPUIAKTUKH U JICYCHHUS TCHETHUCCKHX
Oomne3Hel. MenuKo-TeHeTHYeCKOe KOHCYJIBTHPOBAaHKME. 3HAYCHHE MEIUIIMHCKOW TEeHETHKH B
MIPEeIOTBPAIIECHUH U JICUCHUH TeHETHYECKUX 3a00JIEBaHUM YeIOBEKA.

JdemoHncTpaumnu:

Hoptpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuup! 1 cxeMbl: «MOHOTUOPUAHOE CKPEIIMBAHUE U €T0 IIUTOTEHETUYECKAsk OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro I[IMTOI€HETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpenuBanue», «lluTomorndeckue OCHOBBI JUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meino3», «B3anmMoaeiCTBUE AUIEIIBHBIX T'€HOBY, «I'€HeTUYeCKrue KapThl PACTEHUM, JKHUBOTHBIX
U uenoBeka», «['eHeTuka moisia», «3aKOHOMEPHOCTH HACJIEOBaHHUSA, CUEIJICHHOTO C IMOJIOMY,
«Kapuotumnsl yesjoBeKa u YKUBOTHBIX, «Bu b W3MEHUYUBOCTH,



«MoaudukanMoHHasU3MEeHIMBOCTh», «HacnenoBanue pesyc-dakropa», «l'eHeTuka rpymmn
KpoBW», «MyTallnOHHAs! U3MEHYUBOCTDY.

O6opynoBanue: MojenM-anIuMKanuu «MoHorubpuaHoe ckpeuuBanue», «Hemonnoe
JOMHHHpOBaHUe», «JuruOpunHoe ckpemmuBanuey», «llepekpéct XpoMocom», MHUKPOCKON H
MuKkpomnpenapat «Jpo3oduna» (Hopma, myranuu (Gopmbl KpbIJILEB U OKpPAcKu Telna), repdapuii
«I"opoX MOCEBHOI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopartopnast pabota Ne 5. «M3yueHnue pe3ynbTaTOB MOHOTHOPUIHOTO M AUTHOPUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIbI Ha TOTOBBIX MUKPOIIPENapaTaxy».

Jlabopartopnast pabota Ne 6. «3ydenne MoanpuKanmOHHOW N3MEHYMBOCTH, TIOCTPOCHHUE
BapHAIlMOHHOTO Psi/ia ¥ BapUALlMOHHOM KPUBOII».

JlabopatopHass pabora No 7. «AHaIM3 MyTanmmid y Jpo30GWIsl Ha TOTOBBIX
MUKpoOIIpenapaTaxy.

[IpakTuueckas padota Ne 2. «CocTaBiieHHE U aHAIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuys Kak HayKa U IpoLecc. 3apoXICHUE CENeKIUU U JoMecTukanus. Yuenue H. 1.
BaBuioBa 0 I1eHTpax MNPOUCXOXKACHHUS M MHOT00Opa3usi KyIbTYpHBIX pacTeHuil. LleHTpbl
IIPOMCXOXKAEHUS JOMAIIHUX KUBOTHBIX. CopT, MOpoJa, ITaMM.

CoBpeMeHHbIE METOABI CeNeKIUU. MaccoBbIil M MHIMBUAYAIbHBIA OTOOPHI B CEIEKIMH
pacteHuii u kuBOTHBIX. OlleHKa SKcTepbepa. bI3KopoaCTBEHHOE CKPEIIMBAHNUE — WHOPUIMHT.
Uucras nuHus. CkpemuBaHMe 4YHUCTBIX JWHUN. ['ereposuc, wnm rubpuaHas cuia.
HeponcrBennoe ckpemuBanue — ayrOpuauur. OtnanéHHas ruOpuamzanus U e€ YCIexH.
HckyccTBeHHBI MyTareHe3 M IMOJIy4eHHE MOJMIUIOUAOB. J[OCTHMXKEHUsl CENIEKIMU DPacTeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHosorus Kak oOTpaciab MNPOM3BOACTBA. ['€HHAs HMH)KEHEpHUs. ITambl CO3JaHUA
pexomOunantHOM JIHK u Tpancrennsix opranuzmoB. Kiertounas umxenepus. Knerounsle
KyJIbTYpbl. MUKpPOKJIOHAIbHOE pa3MHOXKEHHE pacTeHui. KioHnpoBaHne BHICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTMYECKHE M 3Tudeckue mnpobiaemsl. MO —
TeHETHYECKH MOAU(DUIIMPOBAHHBIE OPraHU3MBI.

JemoHcTpauu:

IToptpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuubl 1 cxembl: KapTa «LIeHTpBI MPOUCXOXKAEHUS M MHOTO0Opaszus KyJbTYPHBIX
pacteHuit», «Ilopoasl qoMalIHUX KUBOTHBIX», «CoOpTa KyJIbTYpHBIX pacTeHUi», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UWBanoBay, «llomumnongusy, «OOBEKTHI
6uotexHonorum», «Kinerounele KyIbTypbl U KIOHHpOBaHUE», «KOHCTpyMpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O06opynoBaHue: MYISDKU TJI0JJOB U KOPHEIIOAOB AUKUX (OPM U KYIbTYPHBIX COPTOB
pacteHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTECHUSY.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

OkcKypcusi«OCHOBHBIE METOJbI M JOCTHKEHHS CEJNEeKIIMM PACTEHUH W JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, MJIEMEHHYI0 (epMy, COPTOMCHBITATENIbHBIN YyY4acTOK, B TEIUIMYHOE
X035 CTBO, 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosIlOLMOHHAsA OHOJIOTHS.

[Ipennochink BO3HUKHOBEHUS HBOJIOIMOHHON TEOpHH. DBOJIIOIMOHHAS TEOpHUS U €&
MECTO B OMOJIOTHH. BiiusiHrEe YBOMIONMOHHON TEOPUH HA Pa3BUTUE OMOJIOTUH U IPYTUX HAYK.

CeugerenbctBa 3BoJioMH. [lanmeoHTONIOTHMUECKHE: TOCIE0BATEIbHOCTD MOSBICHUS
BUJIOB B MMaJICOHTOJIOTUYECKON JIETOMUCH, MepexoaHble popMbl. buoreorpaduieckre: cXoICTBO
U paznuune GayH u Gop MaTepuKoB U OCTPOBOB.



OMOpHOIOTHYECKUe: CXOACTBA U Pa3inyusi 3MOPHOHOB Pa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKNE: TOMOJIOTMYHBIEC, AaHAJIOTMYHbIE, PYAMMEHTAPHBIE OpIaHBbI,
aTaBU3Mbl. MONEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIEJICTBEHHOCTH H
OCHOBHBIX META0OJMUYECKUX MYTEH Y BCEX OPraHU3MOB.

OBomouunonHas Tteopus Y. J[lapBuHa. IIpennochliku BO3HUKHOBEHHUS JapBUHHU3MA.
JBwxkymue cuiasl  H3BOJMOLMM  BUAOB 1O JlapBuHy (M30BITOYHOE pPa3MHOXKEHHE IpU
OTrPaHUYEHHOCTH PECYpPCOB, HeompeAenéHHas HM3MEHYMBOCTb, OOpb0a 3a CylleCcTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrerunyueckas teopust 3Bosronu (CTD) u e€ 0oCHOBHBIE MOJI0KEHUS.

Muxkpososmtonus. [Tonynsnus Kak equHUIA BUIA U BOJIIOLUH.

JBrxymue cuibl (akTopbl) SBOJIIOLKMK BUJOB B MpHpojae. MyTallMOHHBIN mpolecc U
KOMOMHATHBHAs W3MEHYMBOCTh. llomynsunoHHbIE BOJIHBI W Jpeid reHoB. M3omsauus wu

MHTPALASL.
EcrecTBeHHBI 0TOOp — HampaBisromuii ¢Gaktop 3Bomonnd. @OpMbI €CTECTBEHHOTO
otbopa.
[TpucnocoOaeHHOCT,  OpPraHu3MOB — Kak  pe3yiapTar  dBojonuu.  Ilpumepsr

npucnocoOIeHnil y opranu3MoB. ApoMop(o3bl U UAHOAJANTALINY.

Bun u Bupmoo6OpasoBanue. Kputepun Buga. OcHOBHblE (OpMBI BHI000pa30BaHUS:
reorpauuecKoe, IKOJI0rHIECKOE.

MakposBomrormsi. PopMbl 3BONMIOLMH: (UIETHYECKas, AUBEPreHTHAs, KOHBEPTEHTHas,
napauiensHas. HeoOpaTuMOCTb 3BOIIOIHH.

[IpoucxoxaeHnne  OT  HECHEeIMATM3UPOBAaHHBIX  TpenkoB.  [Iporpeccupyromias
crierpanu3anus. AfanTyuBHAs pajnalus.
JdemoHcTpanuu:

IToptpetsr: K. JInnnen, XK. b. Jlamapk, Y. {apeun, B. O. KoBanesckuii, K. M. bap, O.
I'exkens, @. Mronnep, A. H. CeBepuos.

Tabmunel u cxembl: «Pa3BuTue opranmdeckoro mupa Ha 3emiie», «3apobIlIn
MO3BOHOYHBIX JKMBOTHBIX», «Apxeontepukc», «Dopmbl OOpbObI 3a CYIIECTBOBAHHUE,
«EctectBennbiii  otb0p», «MHOroobpasue copToB pacTeHHil», «MHOroo0Opasue mopos
JKUBOTHBIX», «ITomynsiumy, «MyTtanuoHHas U3MEHYUBOCTHY, «ApoMopho3sDy,
«Umnoanantanuny, «O0mas aereHepanusy», «/[Bmwkymue cuibl dBosonuny», «Kapra-cxema
mapmipyTta nyremectBus Y. Jlapsuna», «boprba 3a cymectBoBanue», «IIpucrnoco6ieHHOCTD
opranu3MoBy, «I'eorpaduyeckoe Bu1000pa3oBaHme», « IKOJIOTUIECKOE BUI000Pa30BAHUEY.

O06opynoBaHue: KOJUIEKIIHS HACEKOMBIX C Pa3MUYHBIMU TUIIAMHU OKPACKH, HA0Op IJI0/I0B
U cemsH, Kkouiekuus «lIpuMepsl 3alIUTHBIX MPUCHOCOOICHUH Yy JKMBOTHBIX», MOJIENb
«OCHOBHBIE HampaBlIeHUs D3BOJIONUNY», OO0BEMHass Moaens «CTpoeHHe TOJOBHOTO MO3ra
MO3BOHOYHBIX).

buoreorpaduueckass kapra Mmupa, Koyekius «DopMbl COXPAaHHOCTH HCKOMAEMbIX
JKUBOTHBIX M pacTeHuil», Monenb anmukanus «llepekpéct xpoMocom», BiIakKHbIE IpenapaThbl
«Pa3Butne Hacekomoro», «Pa3ButHe nArymku», MukpomnpenapaTr «Jlpo3odmia» (HOpMma,
MyTaruu GOpMBI KPBUTLEB M OKPACKH TEJA).

JlaGopaTopHble U NpaKTH4YecKue padoThi:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 10 MOPPOIOTUUECKOMY KPUTEPHUIO».

JlabopatopHast pabora Ne 2. «Omnmcanue mNpUCIOCOOIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HnKkHOBeHHE U pa3BUTHE KU3HHU Ha 3eMiie.

JloHay4yHbie MpeaCcTaBICHUS O 3apOXKACHUH XKU3HU. HayuHble TUIOTe3bl BOSHUKHOBEHUS
KU3HU Ha 3emuie: aOMOreHe3 W MaHCHepMus. XUMHUYECKas IBONIONMS. AOHOTEHHBIH CHHTE3
OpPraHMYeCKUX  BEHIECTB U3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOJTBEPXKIACHHE
XUMHYECKOH dBoNonuu. HauanbHble dTambl Ouosiorudeckoit aBomtonuu. ['unoreza PHK-mupa.



dopmupoBaHue MEMOPAHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKJIETKH. [IepBbie KIETKH U UX
sBOIOMA. PDOPMHUPOBAHNE OCHOBHBIX T'PYIIM KMBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emisie mo d3paM U nepuoaaMm. Karapxeil. Apxeiickas u
nmpoTepo3oiickas dpbl. Ilaneos3oiickas »spa W e€ mNEepHOIbl: KEMOPHMCKUH, OPIOBUKCKHM,
CUJTYPUMCKUM, IEBOHCKHI, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3zo3olickas 3pa u €€ Nepuoibl: TPUaCOBbIN, IOPCKUNA, MEITOBOM.

Kaitno3zoiickast apa u €€ nepuoipl: MajJeoreHOBbIM, HEOT€HOBBIN, aHTPOTIOT €HOBBIH.

XapaKTepucTUKa KIMMaTa M Te€O0JOTMYECKUX IpoueccoB. OCHOBHBIE ATambl 3BOJIIOLHMH
pacTUTENBHOTO W KUBOTHOTO MHupa. ApoMopdo3bl y pacTteHHil M XKUBOTHbIX. llosiBieHwue,
paciBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHn4eckoro Mupa Kak oTpaxxeHue 3BoJitolnu. OCHOBHbIE CUCTEMAaTHYECKHE
TPYIIBI OPTaHU3MOB.

OBoJIOLMS  4YeloBeKa. AHTpPOIOJOTHUS Kak Hayka. Pa3BuTue mnpejncraBieHHl o
IIPOUCXOXKACHUH YesloBeKa. MeTo1bl u3yueHus anTponoreHesa. Cxo/cTBa U pa3audus 4yeIoBeKa
1 ’KUBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHUE YEeIOBEKa.

Jeuxymme cunbl (dakTopel) aHTpormoreHe3a. HacnencTBeHHas W3MEHYHBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPyAa, MBIIIJICHUE,
peub.

OCHOBHbBIE CTaAMM W BETBH 3BOJIIOIMM YEJIOBEKA: aBCTPAJIONMUTEKH, YETOBEK yMeEJblid,
Uenosek npsamoxomammi, YenoBek HeaHaepTanbCkuii, YenoBek pasymubid. Haxonku
MCKOTIAeMbIX OCTAaTKOB, BpPEeMsl CyLIECTBOBaHHS, 00JACTh paclpoCTpaHeHHs, 00bEM TOJIOBHOTO
Mo3ra, 006pa3 )KH3HU, OPYAUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PAChl: €BporeouaHas (eBpasuiickas), HErpo-
aBcTpajouHas  (dKBaTOpuajbHas), MOHTOJOHMIHAs  (a3MaTCKO-aMepHKaHCKas).  UepThbl
MPUCIIOCOOICHHOCTH TPEACTaBUTENCH YENOBEUYEeCKUX pac K YCJIOBHUSAM CYLIECTBOBaHMUS.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JdemoHncTpanum:

[Moptpersr: ®. Peau, JI. Ilactep, A. U. Onapun, C. Mumiep, I'. ¥Opu, Y. JlapBun.

Tabmuipl u cxembl: «Bo3aukHoBeHne COTHEUHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay, «PactutenbHas kietkay, <«OKuBoTHas kietka», «lIpokapuoTudeckas KIETKay,
«CoBpeMeHHasi cucTeMa OpraHudeckoro mupay, «CpaBHEHHE aHATOMHYECKHX 4YepT CTPOCHUS
YeNoBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOTHYECKUX HAaXOJI0K
IIPEKOB COBPEMEHHOI'O 4eloBeKa», «/lpeBHeimue monm», «lpeBHue momm», «llepseie
COBpEMEHHBIE JII0IN», «YeT0BeUeCKrue pach».

O6opynoBanne: wmynsku  «lIpoucxoxkaenue uenoBeka» (OIOCTBI aBCTPANOIMUTEKA,
MUTEKaHTPOTa, HEaHAePTalblla, KPOMaHBOHIIA), CICTKH UM U300paKEHUS] KAMEHHBIX OpYIui
MEePBOOBITHOTO YeJoBeKa (KaMHHU-YONIEPhl, pyOmia, ckpebia), reoXpoHOJOoTHYECKas TadiuIla,
KoJuteKus «@OopMbI COXPAaHHOCTH MCKOMIAEMBIX )KMBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKTH4YecKue padoThbi:

[Ipaktruueckas padora Ne 1. «3ydeHne MCKOMaeMbIX OCTATKOB PACTCHUI U )KUBOTHBIX B
KOJUICKLUAX.

DKcKypcust «IBOJIOLMSA OPraHMYEeCKOro Mupa Ha 3emie» (B eCTeCTBEHHO-HAYUHbIN WU
KpaeBeI4eCKU MY3ei ).

Tema 3. Opranu3msl U OKpYy:Kawlas cpeaa.

OKkojiorusi Kak Hayka. 3aJaud W pas3ienbl  dKONOTMH. MeToJbl  3KOJIOrMYecKUX
UCCIIEJOBAaHUN. DKOJOrH4€CKOE MUPOBO33PEHUE COBPEMEHHOTO YETIOBEKA.

Cpenbl  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3IYIIHAsA,  IOYBEHHA,
BHYTPUOPraHU3MEHHAas.

Okonornyeckue (akropsl. Kiaccudukanus sxonorndeckux (GakTopoB: aOHOTHUECKHE,
OMOTHYECKHE U aHTPOTIOTeHHbIE. J[eHCTBUE IKOIOTHYECKHX (DAKTOPOB HA OPTaHU3MBI.



AbGuoTtnueckue  (akTOphl:  CBET, TEMIEparypa, BIAKHOCTb. DOTONEPUOaU3M.
[Tpucnocobnenust OpraHu3MoB K JeUCTBUIO a0HOTHYeCKUX (pakTopoB. bruonornyeckue puTMmsl.

buotnueckue ¢dakropel. Buapl OMOTMuYECKMX  B3aMMOJCHCTBHH: KOHKYPEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opmsl. [lapazutusm, Koonepauus, MyTyaln3M, KOMMEHCAIU3M
(KBapTHUPAHCTBO, HaxJeOHMYECTBO). AMEHCalu3M, HeilTpanusM. 3HadeHHe OHOTHYECKUX
B3aMMOJICHCTBUI /1715 CYLLIECTBOBAHUS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKHM nonyiasuuu. OCHOBHBIE IIOKa3aTeaM HOMYJISALUN:
YHUCIEHHOCTh, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JnHamuka
YUCJIEHHOCTHU MOMYJSALUU U €€ peryJIsiiusl.

JdemoHcTpauuu:

[Toptpersr: A. I'ym6oabar, K. @. Pynbe, O. ['ekkensb.

Tabnuue! u cxemsl: kapta «I[Ipupoansie 30HbI 3eMian», «Cpenbl OOUTaHHUST OPTaHU3MOBY,
«Poronepuoausm», «llonmynsauun», «3aKOHOMEPHOCTH pPOCTAa YHUCICHHOCTU MOIMYJISILMU
uHY30puu-TyPenbkny, «[Iuiessie memnm.

JlabopaTopHble n NpaKkTHYecKHe PadoThI:

Jlaboparopuas pabdora Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTEHUH W3 Pa3HBIX
MecT OOUTaHUS.

JlabopatopHnas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktnyeckas padora Ne 2. «IToxcuér MIOTHOCTH MOMYNALMNA Pa3HBIX BUA0B PACTEHUI.

Tema 4. CoolmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CooOmecTBo  opraHu3mMoB —  OuoneHo3. CTpykTypsl  OHMOIlEHO3a:  BUAOBaf,
IpoCTpaHCTBEHHasl, Tpopuueckas (mumesas). Buasi-nomuHanTsl. CBs3u B OMoLIeHO3€.

Okonoruyeckue cucrembl (3kocucteMsl). [loHsTne 00 3KocHcTeMe M OHOIeOlEeHO3E.
QOyHKIMOHAIBHBIE KOMIIOHEHTBl SKOCHUCTEMBL: IPOJIYLEHTbI, KOHCYMEHTBI, DPEIYyLEHTHI.
KpyroBopot BeliecTB M NOTOK 3HEPrHUM B 3KocucTteme. Tpoduueckue (MHIIEBbIE) YPOBHH
skocucteMbl. [lumieBsie nemu u cetd. OCHOBHBIE IIOKAa3aTeM SKOCHUCTEMBbI: OHoMacca,
OPOAYKLHMS. OKOJOTMYECKHE MNUpaMHAbl: MPOJIYKIUH, YHCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMUMBOCTh, CAMOpETyJsiius, pa3BuTue. Cykueccus.

[Ipupoanbie HSKOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. ODKOCHCTEMa XBONHOIO WU
LIMPOKOJIMCTBEHHOTO JIeCa.

AHTpOTIOTEHHBIE KOCUCTEMBI. ATrposKOCHCTEMBI. Y pOo3KkocucTeMbl. buonoruueckoe u
XO3AWCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

BbuopasznooOpasue kak axkrop yctolhunBocTH 3KocucteM. CoxpaHeHre OHOJIOrMYeCKOTO
pasHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB u cTpykrypa Ouochepsl.
XKusoe BemectBo u ero (yHkuu. OcoGeHHOCTH OHMOChephl Kak II00aNbHON 3KOCHCTEMBI.
JluHamuueckoe paBHOBeCHe U 0OpaTHasi CBsA3b B Ouochepe.

KpyroBopoTs! BemecTB W OHOreOXMMHUYECKHE LUKIBI 3JIEMEHTOB (YIjepona, a3oTa).
3oHanbHOCTH OMOchepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuectBo B Omochepe 3emum. AHTPONIOTEHHBIE HW3MEHEHHS B Oumocdepe.
['moGanbHbBIE PKOJIOTUIECKUE TTPOOIIEMBI.

CocymiecTBoBaHle Npupojsl U uenoBedecTBa. CoxpaHeHue OHOpazHOOOpa3Husi Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OcHOBa palLMOHAIBHOTO YHPABIEHUS IPUPOIHBIMU
pecypcaMu U UX UCTIoNb3oBaHue. JlocTHKeHNs OMOJIOTHH U OXpaHa MPUPOIbL.

JdemoHcTpaumnu:

[Hoptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmune! u cxemsl: «llunieBslie nenu», «bUONEHO3: cOCTaB U CTPYKTypa», «IIpuponnsie
coobmectBay, «llenmn mnuTaHuA», «OKoJormueckas nupamunay, «buochepa U uenoBex»,
«OKocHCTEMA IIHPOKOJIMCTBEHHOIO Jieca», «IJKOCHCTEMa XBOWHOro Jjeca», «bHoleHo3
BOOEMAy, «ArpoleHo3», «lIpuMepHbIE aHTPONOreHHBIE BO3AEHCTBUS Ha IPUPOLY»,
«BaxHeiilime MCTOYHMKM 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHeiias



cocTaBisioiias 6nocdeprn», «DakTopsl erpananun nousy, «Ilapaukosslii ¢ pexT», «PakTopsl
PalMoOaKTUBHOTO 3arps3HeHus: ouocdepn», «O0mas ctpykrypa 6nocheps», «Pacnpoctpanenue
KM3HM B Ouocdepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopoT yriepona B Ouochepe»,
«KpyroBopoT a3ora B mpupoe».

OOopynoBanue:  Mojenb-ammMkaius — «Tunuudble  OWOLEHO3BI»,  repOapuii
«PactutenbHble  coolmiecTBa»,  Koekiuu — «buomenos3», «Bpemurenn — BaxHeHIIMx
CEIIbCKOXO3SMCTBEHHBIX ~ KYNbTYp», TepOapuu M KOJUIGKIMM pAcTeHHH W OKUBOTHBIX,
MIPUHAJJISKANIME K PA3HBIM 3KOJOTMYECKUM TpynnaM oAHoro Buaa, KpacHas kaura Poccuiickoi
deneparmn, N300paKEHUS OXPAHIEMBIX BUIOB PACTEHUH U )KUBOTHBIX.



INJIAHUPYEMBIE OBPA30OBATEJIbHBIE PE3YJIbTATbI

Cormacho ®I'OC COO, ycraHaBIMBalOTCS TPeOOBaHUS K pe3yjibTaraM OCBOCHHS OOYYArOLIMMHUCS MPOTPAMM CPEIHEro OOIIero
00pa30oBaHMsl: IMYHOCTHBIM, METAIIPEAMETHBIM U MTPEIMETHBIM.

JJMYHOCTHBIE PE3YJIBTATHI

B crpykType IMYHOCTHBIX pe3yabTaTOB OCBOCHMs NpeaMera «buonorus» BBIJETICHBI CIIEAYIOUIME COCTABISIONIME: OCO3HAHHE
00y4aloIIUMHCS POCCUHCKOIM TpaKJaHCKOW HACHTHUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOTpPEICICHHIO,
HaJIM4Yue MOTHUBALIMU K 06y‘{eHm0 6I/IOJ'IOFPII/I, ueneHanpaBneHﬂoe pa3BnTne BHyTpeHHI/IX y6€)K}1€HPIl‘/'I JIMMHOCTHU HA OCHOBE KIIFOUCBBLIX
LEHHOCTeH ¥ UCTOPUYECKUX TPAIUIUIA Pa3BUTHsI OMOJOTHUECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH JCATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMM, MPUCYIIUMU CHCTEME OHOJIOTHYECKOTO 00pa30BaHusI, HATHYNE KOJIOTHYECKOTO
IIPaBOCO3HAHMS, CIOCOOHOCTH CTaBUTH LIETH ¥ CTPOUTH KU3HEHHBIE IUIAHBI.

JImuHOCTHBIE pe3ynabTaThl OCBOCHUS npenmera «buosorus» HOCTHUraroTcsi B €IMHCTBE YU4E€OHOH M BOCIMTATEIBHOHN AEATEIHHOCTH B
COOTBETCTBHH C TPAIULIUOHHBIMU POCCUICKUMH COLMOKYIbTYPHBIMH, HCTOPUYECKUMH H JTyXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMU, PUHATHIMH
B 00lIeCTBE NMPaBWIaMH M HOPMaMH IOBEACHHS U CHOCOOCTBYIOT IpolieccaM CaMOIIO3HAHHMs, CAMOBOCIIMTAHUS M CaMOPa3BHUTHS, Pa3BUTH
BHYTPEHHEH MO3UIMH JINYHOCTH, NATPUOTU3MA, YBAKCHUS K 3aKOHY M MPABOMOPSIKY, YSTOBEKY TPY/Aa U CTapIIEMy [MOKOJICHHIO, B3aUMHOTO
YBa)KCHUs1, OEPEIKHOTO OTHOLICHUS K KYJIbTYPHOMY HACJICIUIO U TPAIULIMSIM MHOTOHAIMOHATIBHOTO Hapoaa Poccuiickoit denepatiuu, npupoae
U OKpYyKarouieii cpene.

JIn4HOCTHBIE pe3yabTaThl OCBOCHHs y4eOHOro mnpenmera «BHONOTHS» OTpaXkaloT TOTOBHOCTH M CIHOCOOHOCTh OOYYaIOIIUXCS
PYKOBOJCTBOBAThCS C(OPMHUPOBAHHON BHYTPEHHEH IO3UIMEH JIMYHOCTH, CUCTEMOH IICHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPCHHHX
yOXKIEHUH, COOTBETCTBYIONINX TPaJUIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIINPEHNE )KU3HEHHOT'O OIBITA M OIIbITa JIEITEIEHOCTH
B IIpOLiecCe peann3aliii OCHOBHBIX HAIPABJICHUI BOCITUTATEIBHOW ISSITEIbHOCTH, B TOM YKCIIE B YaCTH:

1)rpa:ka1aHncKkoro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOM TTO3UIINN 00YIAOIIErOCsS KaK aKTHBHOTO M OTBETCTBEHHOTO YJIeHa POCCHIICKOTO 00IIIeCTRa;

0CO3HAHHE CBOMX KOHCTUTYIIHOHHBIX TIPaB U 00A3aHHOCTEH, YBa)KCHUE 3aKOHA U [IPABOIOPSIIKA,;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AEATEINBHOCTH IPU CO3/IaHUN YUCOHBIX IPOCKTOB, PEIICHNY Y4eOHBIX M MO3HABATEIbHBIX 33/1a4,
BBIITOJTHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH ONPEEATh COOCTBEHHYIO MTO3HIIMIO M0 OTHOILICHHUIO K SIBIICHHSIM COBPEMEHHOM KM3HU U OOBSCHATH €€

yMeHI/Ie y‘{HTbIBaTb B CBOUX ﬂeﬁCTBHﬂX HeOGXO}]I/IMOCTb KOHCprKTPIBHOFO BSaMMOHCﬁCTBHﬂ H}O}lel‘/'l C paSHbIMPI y6e)KlleHl/lﬂMl/l,
KYJIbTYPHBIMH [IEHHOCTSIMHU U COLIUAIBHBIM MOJ0KEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B MPOIIECCE COBMECTHOTO BBIMOJHCHUS Y4YeOHBIX, MO3HABATEIBHBIX M KCCIEAOBATENBCKAX 3aiad,
YBaKUTEJIBHOTO OTHOILICHHS K MHEHHIO OIIIIOHEHTOB ITPX 00CYXKICHUU CHOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

TOTOBHOCTH K TYMaHUTapHOI 1 BOJIOHTEPCKOH JIEATEILHOCTH;

2) NaTPHOTUYECKOTO BOCIIMTAHMS:



c(OpPMUPOBAHHOCTH POCCHUICKOI IPaXKTaHCKOW MAEHTHYHOCTH, TAaTPUOTH3Ma, YBOKECHHS K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoii, ropocty 3a ¢Boii Kpaii, cBor0 PoauHy, CBOH SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOsALIEe MHOIOHAIIMOHAIBHOTO Hapoaa Poccun;

LEHHOCTHOE OTHOLIGHHE K MPUPOJHOMY HACJICIUIO M MaMATHUKAM INPUPOMIBI, AOCTHXEHUsM Poccuu B Hayke, HMCKYyCCTBE, CIOpTE,
TEXHOJIOTUSIX, TPY/E;

CIOCOOHOCTh OLGHMBATh BKJIAJ POCCHHCKUX YUYEHBIX B CTAHOBIICHHE M pPa3BUTHE OHOJOIMH, NMOHUMAaHUS 3HAYECHHS OHOJOTUHM B
[I03HAHUHM 3aKOHOB IIPHPO/IBL, B KM3HU YEIIOBEKA ¥ COBPEMEHHOTO O0IIECTBa;

ueiiHas yoexI€HHOCTh, TOTOBHOCTE K CITy)KEHHIO 1 3anmTe OTedecTBa, OTBETCTBEHHOCT 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STHYECKOTO ITOBE/ICHUS;

CIOCOOHOCTh OLICHUBATh CHUTYAIlMIO M IPHHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHPYSACh HA MOPAIBHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

OCO3HAHUE JITYHOTO BKJIAJ[a B IOCTPOCHNE YCTOWYNBOTO OyayIero;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJAUTEISIM, CO3JIAaHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHUS [IEHHOCTEH CEMEHHO )XHU3HU B
COOTBETCTBHH C TPAAULMAMH HapozoB Poccum;

4) 3cTeTH4eCKOro BOCIIUTAHMA:

9CTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOI'O TBOPYECTBA, CIOPTA, TPYHAA, OOIIECTBEHHBIX
OTHOILICHUH;

MOHUMaHHE YMOLMOHAIBFHOTO BO3/ACHCTBUSI )KUBOI IPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTH K CAMOBBIP@KCHHIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMIICHUE MTPOSIBIISITH KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢puznyeckoro BocnuTaHus, (POPMHPOBAHUS KYJIbTYPHI 3/I0POBBSI M SMOIMOHAILHOTO 0J1aTONOTYYHs:

MOHUMaHKE U pean3aLlisi 3[0POBOro U 0E30MacHOro 00pasa KU3HH (340POBOE MUTAHKE, COONIIOACHIE TMIMEHUYECKUX TPABUI U HOPM,
cOaIaHCUPOBAHHBIN PEXUM 3aHATHH M OTABIXA, peryisipHas (usnueckas aKTUBHOCTb), OEpPEKHOro, OTBETCTBEHHOTO M KOMIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3MYECKOMY U ICUXHYECKOMY 3JI0POBBIO;

MMOHMMaHUEe LIEHHOCTH MPaBHJ HHAMBHAYAILHOTO U KOJJIGKTHBHOTO 0E30I1aCHOTO MOBE/ICHHUS B CUTYALUSIX, YTPOXKAIOIIUX 3JOPOBBIO U
JKU3HU JTIOJICH

OCO3HAHHE MOCIICACTBUI M HENPHUATHS BPEAHBIX MPUBBIYCK (YIIOTPEOICHHUS AJIKOTOJIsI, HAPKOTHKOB, KYpEHHs);

6) TPyA0BOT0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/Y, OCO3HaHHUE IIEHHOCTH MacTepCTBa, TPYAOIto0ue;

TOTOBHOCTH K AKTHBHOW JEATEILHOCTH TEXHOJIOTHYECKOM U COLMAIbHON HAPABICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATD
U CAaMOCTOSITEIIBHO BBINOJHSATH TAKYIO ASSITENbHOCTD;

HHTEpeC K pa3inyHbIM cdepam npodeccHOHaIbHON AEATENBHOCTH, YMEHHE COBEpLIATh OCO3HAHHbIA BbIOOp Oymyiieil nmpodeccuu u
pean30BBIBaTE COOCTBEHHBIE )XU3HEHHBIC ILIAHbI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO Ha MIPOTSHKCHUH BCEH JKU3HM;



7) 3K0JIOTUYeCKOr0 BOCTIMTAHUS:

9KOJIOTUYECKH 11€71ec000pa3HOe OTHOLIEHHE K IPUPOJIe KaK HCTOUYHHKY KM3HU Ha 3eMile, OCHOBE €€ CyIeCTBOBAHM;

TIOBBIIIEHHE YPOBHS 3KOJOTMYECKOH KyNbTyphl: HPHOOPETEHHE OIbITA IUIAHMPOBAHHSA IIOCTYIKOB M OLEGHKM HX BO3MOMKHBIX
TIOCTICICTBHH JUISI OKPYXKAFOIIEH CPEIb;

0CO3HaHHUE INI00AIBbHOTO XapaKTepa 3KOIOTHIECKHX IIPOoOIeM U IyTeil UX pelIeHus;

CIOCOOHOCTb MCIIOIB30BaTh MPUOOpETaeMble NPU H3YYEHUHM OHOJIOTMHU 3HAHMUS U YMEHHs IIPU PEIICHUH INPOOJIeM, CBA3aHHBIX C
paLMOHAIBLHBIM TIPUPOJIOTIOIb30BaHUEM (COOJIIOJEHHE ITIPaBUII TIOBEAEHUS B IIPUPOJE, HANpPaBICHHBIX HA COXPAHEHHE DPaBHOBECHS B
9KOCUCTEMAX, OXpaHy BUAOB, SKOCHCTEM, OHochepbl);

AKTUBHOE HENpUATHE ASHCTBUI, NPUHOCIIIMX BPEI OKPYXAIOIeH NPUPOIHOH cpele, yMEeHHe NPOrHO3UPOBATH HEOIArONpPHATHBIC
9KOJIOTMYECKUE MOCIEACTBUS NPEANPUHUMAEMBIX AeHCTBUH U IPEIOTBPAILATh HX;

HaJIM4UE PA3BUTOIO SKOJIOTHYECKOTO MBILIUIEHHs, SKOIOTHYECKOH KyNbTYpHI, ONbITA AESATENLHOCTH 3KOJOTHYECKON HANpPaBIEHHOCTH,
YMEHUS PYKOBOACTBOBAThCSI MU B MO3HABATEIbHOM, KOMMYHHUKATHBHOH M COLMANbHOM MPAaKTHKE, TOTOBHOCTU K y4acTHIO B NPAKTHYECKOi
JIEATENbHOCTH KOJIOI NUECKON HAIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHMSI:

c(OpMHUPOBAHHOCTE MHPOBO33PEHHsI, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKH M OOIIECTBEHHOW IPaKTHUKH,
OCHOBaHHOTO Ha JIMAJIOTe KyJIbTYpP, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOIUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE S3bIKOBOM M UNTATENBCKOM KYJIBTYphl KaK CPe/ICTBA B3aUMOJIEHCTBUS MEK Ty JIIOJIbMH U TTO3HAHUS MUPA;

HOHUMAaHHE CHEHU(UKH OHOIOTUH KaK HayKH, OCO3HAHUA e€ poid B (pOPMHPOBAHHU PALlHOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUH
LEJIOCTHOTO IPEJCTAaBICHHA 00 OKDYXXAlOIeM MHpe KaKk O eIMHCTBE MPHUPOMBI, 4YelIoBeKa M OOMecTBa, B IIO3HAHHH IPHPOIHBIX
3aKOHOMEPHOCTEH U peleHHH poOIeM COXpaHEeHH s IPUPOJHOTO PABHOBECHS;

yOexIEHHOCT, B 3HAYMMOCTH OHWOJIOTMH JUIi COBPEMEHHOH NMBHJIM3ALUM: OOecCHedYeHHs HOBOTO YPOBHsS Pa3BUTHUS MEIULMHBI,
CO3/IaHHE TIEPCIEKTUBHBIX OMOTEXHONOTUH, CIIOCOOHBIX PellaTh PECYpCHBIC NMPOOIEeMBbl Pa3BUTHUs YENOBEYECTBA, MOUCKA IyTel BBIXOIA W3
r700anbHBIX JKOJOTHYECKHX MpoOJaeM U oOecledeHHs Mepexoja K YyCTOHYHMBOMY Pa3sBUTHIO, PAllMOHATbHOMY HCIOJIb30BAHHIO IPUPOIHBIX
pecypcoB U HOpPMUPOBAHHIO HOBBIX CTAHIAPTOB JKH3HH;

3aHHTEPECOBAHHOCTh B IIONYy4CHHHM OHONOTHMYECKHUX 3HAHHH B IENAX IOBBIIIEHHWS OOLIEH KyIbTYphl, €CTeCTBEHHO-HAYJHOI
IPaMOTHOCTH, KaK COCTaBHOU 4acTu (pyHKIMOHATBHOM IpaMOTHOCTH 00y4atomuxcs, GopMUpYeMOH ITpU U3y4eHUH OUOJIOTHY;

MOHMMAaHHUE CYIIHOCTH METOJO0B MO3HAHHS, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIIOJIb30BATh MOTydaeMble 3HAHUS
JJI1 aHaJIn3a u OOBSACHEHMS SBJICHHIA OKpPY>KarLIero Mupa 1 Nporucxosiux B HEM M3MCHCHMﬁ, YMEHHUE A€JIaTh 000CHOBaHHBIE 3aKJIFOUYEHHS Ha
OCHOBE€ HAy4YHBIX (baKTOB U UMCIOLIMXCS JaHHBIX C LEJbIO NMOJYYCHU 10CTOBEPHBIX BBIBOAOB,

CIIOCOOHOCTB CAMOCTOSTENBHO HCIIOIb30BAaTh OHOTOTHYECKHE 3HAHKS I PEIIeHH IpobIieM B peadbHbIX )KH3HEHHBIX CHTYAIHAX;

OCO3HaHHE LEHHOCTH HAyYHOH JeATEeNbHOCTH, TOTOBHOCTH OCYILECTBIATh IPOEKTHYIO M MCCIEI0BATENbCKYIO JEATENbHOCTh
UHIMBUYaJIbHO U B IPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHMIO, K aKTMBHOMY IIOJYYEHHIO HOBBIX 3HAHHUH IO
OMOJIOTHH B COOTBETCTBUH C HKU3HEHHBIMH IIOTPEOHOCTSIMHU.



METANPEJIMETHBIE PE3YJIbTATBI

MerTanpeaMeTHBIE pe3yIbTaThl OCBOCHUS y4eOHOTO IpeaMeTa «bHoIorus» BKIIOYA0T: 3HaYNMBble 1T GOPMHUPOBAHHA MHPOBO33PEHUL
obyJaromuxcss MEXAHCIUIUIHHAPHBIE (MEXIpEeIMETHbIC) OOIIeHayIHbIe IOHATHA, OTpaKalollde IEeNOCTHOCTh HAYYHOH KapTHHBI MHpa U
creln UKy METOJ0B [03HAHUSA, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, sIBJIEHHE, MPOLECC, CUCTeMa, HaAYYHbIH (aKT,
MPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, MCCIEN0BaHHE, HAOMIOAEHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTUX), YHUBEPCAIbHbIE
y4eOHble neiicTBus (I03HABaTebHbIE, KOMMYHUKaTUBHBIE, PErYJIITUBHbIE), oOecnieunBaroiiue GopMUpoBaHue GYHKIMOHAIBHOH IPaMOTHOCTH
U COLMAIBHOH  KOMIETEHLMHOOYYaloUIMXCs,  CHOCOOHOCTh — OOYyYaroLIMXCSl — MCIOJIb30BaTh ~ OCBOGHHBIC — MEXKIMCLHUILIMHAPHBIE,
MHpPOBO33pEHUECKHE 3HAHNS U YHUBEPCAIbHbIC YUeOHBIC IeHCTBHS B IO3HABATEIBHOM 1 COLMAIBHOI IPaKTHKE.

MerTanpeaMeTHbIE pe3ylIbTaThl OCBOCHHS IPOTrPAMMBI CPEIHEr0 00MmIero 06pa3oBaHusA OTPAXKAIOT:

OBj1aieHHe YHHBEPCAILHBIMH Y4eOHbIMH N03HABATEILHBIMH JeiiCTBUSIMH:

1)6a30Bble JO0THYECKHE AEHCTBHUS:

CaMOCTOATEIbHO (JOPMYIINPOBATE U AKTYAJIM3UPOBATH NPoOIIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

UCIIOIB30BaTh IIPY OCBOGHUH 3HAHUH IMPUEMBI JIOTHUECKOTO MBIIIIEHUS (aHaNu3a, CHHTEe3a, CPAaBHEHUs, KilacCu(DUKaUU, 0000LIeHH s ),
PAcKpBIBaTh CMBIC] OHOJIOTHYECKUX MOHATHH (BBIACIATh HX XapaKTepHbIE IPU3HAKK, YCTAHABINUBATh CBSI3U C PYTUMU MOHATUSIMH);

OIpereNATh LIeMH NCATeNbHOCTH, 3a[aBas MapaMeTpsl U KPHTEPHM UX NOCTHXKCHUS, COOTHOCHTH DPe3YIbTaThl JAEATEIBHOCTH C
HOCTABJICHHBIMH LEJIIMHU;

HCIOJIB30BaTh OMONIOTUYECKHE MOHATHA JUIs OOBACHEHHS (DaKTOB U SBICHUIH JKUBOI IIPUPOJIBL;

CTPOUTH JIOTHMYECKUE DPACCY)KAEHUS (MHAYKTHBHBIC, NEIyKTHBHBIC, 110 AHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH U HPOTHBOPEUHs B
paccMaTpUBaeMBbIX SBICHUSX, (OPMYINPOBATH BHIBOJBI U 3aKIIOUEHUS;

NPUMEHATh CXEMHO-MOJENIbHBIE CPECTBA A MPEICTABICHUS CYIIECTBEHHBIX CBA3¢H M OTHOIICHWIH B M3y4aeMBIX OHMOJIOIMYECKHX
00BEKTaX, a TAKKe IPOTHBOPEYMil PA3HOTO PO/ia, BEIABICHHBIX B PAa3IMYHBIX HH(GOPMAIMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PELICHUS IPOOIEMBI C YIETOM aHAIN3a HMEIOIIIXCS MaTepHAIbHBIX U HeMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JICATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3Y/IbTATOB LIEISIM, OLICHUBATh PUCKHU HOCIEICTBUI JeATEIbHOCTH;

KOOPAMHUPOBATh U BBINOJIHATH pabOTy B YCIOBHSAX PEabHOIO, BUPTYaIbHOIO M KOMOMHHPOBAHHOTO B3aUMOIEHCTBHS;

pa3BUBATh KPEaTHBHOE MBIILICHHUE TIPU PEIICHUH KU3HEHHBIX IIPOOIIEM.

2)0a30BbIe UCCIeI0BaTeIbCKHE NeHCTBHS:

BJIAJICTh HaBBIKAMHU Y4eOHO-MUCCIIEIOBATENILCKOW U MPOEKTHOH NEATENbHOCTH, HABBIKAMM pa3pelleHus MpoOsieM, COCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSTEIFHOMY [IOHCKY METOJOB PEHICHHUS NPAKTHIECKUX 3a/a4, IPIMEHEHHIO Pa3IHIHbIX METOIOB IIO3HAHNS;

HCIIOIB30BATh PA3IUYHbIC BUMBI JSATEIBHOCTH 0 TIOTy4eHUIO HOBOTO 3HAHUSA, €T0 HHTEPIPETANUH, IPeoOpa3oBaHUI0 U IPHIMEHEHUIO
B Y4eOHBIX CHTYaLUsIX, B TOM YUCIIE TP CO3JaHUU YUEOHBIX U COLMAIBHBIX IIPOEKTOB;

(bopMupOBATh HAYYHBIH TUI MBIIUICHHUS, BIAJICTh HAYYHOH TEPMHUHOIOTHEH, KIFOYEBBIMH IIOHATHAMU U METOJAMH;

CTaBUTb U (GOPMyYJIUPOBATH COOCTBEHHBIE 33/1a4 B 00Pa30BaTENIbHOMN JEATEILHOCTH U )KU3HEHHBIX CUTYAIUsX;



BBISIBJISITH TIPUYNHHO-CIICICTBEHHBIC CBSI3M M aKTyaJM3MPOBATh 3a/1a4dy, BBIIBHIaTh TUIOTE3Y €€ PElICHHUS, HAXOJUTh apryMEeHTHI JUIs
JIOKa3aTeNbCTBA CBOMX YTBEPXKACHHUMH, 3a1aBaTh IApaMeTpbl U KPUTEPUH PEILCHUS;

QHAIN3MPOBATH IOJIYYCHHBIE B XOJE PEIICHHMs 3aJadd pe3yJbTaTbhl, KPUTHYECKU OLIEHMBATh HX IOCTOBEPHOCTb, MPOIHO3MPOBATH
NU3MEHEHHE B HOBBIX YCIIOBHSX;

JIaBaTh OIICHKY HOBBIM CHTYAIHsIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH LIeJICHAPABICHHBIN MMOUCK MIEPEHOCa CPEJICTB M CIIOCOO0B IEUCTBUS B MPO(ECCHOHATIBHYIO CPeNy;

YMETh IIEPSHOCUTH 3HAHUSI B MO3HABATEIBHYIO M PAKTHUYCCKYIO 00JIACTH JKH3HEIEITEIbHOCTH;

YMETb MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTell;

BBIABUIaTb HOBBIC MWJCH, IpeAjaratb OPUTIMHAJIBbHBIC NOAXOAbl W PCIICHUSA, CTaBUTH l'lpO6J'leMbl h 3a1a4y, JA0NyCKarolmue
aJbTePHATHBHBIE PELICHHUSI.

3) padora c undopmanmeii:

OpPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHUKAX HMHPOpMAIMU (TEKCTe y4eOHOro ImocoOHs, HAyYHO-TIOMYJSIPHOM JHTepaType,
OMOJIOTHYECKHX CIIOBApSIX M CIPaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETe), aHAIN3MPOBaTh HH(YOPMALIUIO PA3INYHbIX BUIOB U
($hopM mpecTaBIeH s, KPUTHYIECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD;

(hOpMyYITUpPOBATh 3alPOCHI U MPUMEHSATH Pa3JIMYHbIE METOJbI [P MOKCKE U 0TOOpEe OMONOrHYecKoi MH(pOPMAIMH, HEOOXOAUMOM ISt
BBIIIOJIHEHUS Y4eOHBIX 3a/1a4;

nproOpeTaTh OMBIT HCHOJIB30BaHUS HH(OPMALMIOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIBTYPY aKTHBHOTO
HCIIOJIb30BAHUSI PA3JINYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTHMAaJbHYIO (opMy mnpencraBieHHs OHonOrHueckoid HHpOpMauu (CXeMbl, TpaduKH, AHArpaMMbl,
TaOJIUIIBI, PUCYHKH H IPYroe);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KauecTBE CpeACTBA INpH paboTe ¢ OMONOrHveckoi uH(OpMalMed: NPUMEHATh XHMHYECKHUE,
(usnueckre U MareMaTH4YeCKHE 3HAKA U CHMBOJIBI, GOPMYyIbl, aO0OpeBHaTypy, HOMEHKIIATYPY, HUCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEACTBA HAIJISIHOCTH;

BJIaJICTh HAaBBIKAMH PACIIO3HABAHUS U 3al[UTHl HH(POPMaNUH, HHPOPMAIMOHHON 0€30TaCHOCTH JINYHOCTH.

OBJ1a/IeHHe YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMH /1€HiCTBUSIMU:

1)o0menue:

OCYIIECTBIIATh KOMMYHHKAILIMK BO BCeX cepax jKH3HHU, aKTHBHO YIaCTBOBATh B JAMAJIOTE MM JUCKYCCHH IO CYIIECTBY 0OCYKIaeMOi
TEMBI (ymel-me 3aaBaTbh BOIPOCHI, BbICKA3bIBaTh CYXJACHHUA OTHOCHUTCIIBHO BBINIOJIHECHUS npezmaraeMOf/'l 3ala4yd, YUYUTBIBAaTb UHTEPECHI U
COTJIACOBAHHOCTD MO3ULMH JPYTUX YHACTHUKOB JUAJIOra MIIN JUCKYCCHH);

pacrmo3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHUS, MOHMMATh 3HAYCHHE COLUAIBHBIX 3HAKOB, IPEANOCHUIOK BO3HHUKHOBEHUS
KOH(JIMKTHBIX CUTYallUi, yMETh CMSTr4aTh KOHQIIUKTHI U BECTH NIEPETOBOPHI;

BJIAJICTh Pa3IMYHBIMH CHOCOOAMH OOIICHUSI U B3aUMOJCHCTBHUS, NMOHMMATh HAMEPEHMsI IPYrHX JIOJCH, MpOSBISTh YBOKHUTEIBHOES
OTHOLIICHHE K COOECEHUKY U B KOPPEKTHOIT (hopMe POpMYIUPOBATH CBOH BO3PAXKECHHS;

Pa3BEPHYTO ¥ JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHHEM S3bIKOBBIX CPE/ICTB.



2)coBMeCTHASsI IeATEIbHOCTD:

MOHMMATh M HCIOJb30BaTh NPEUMYILIECTBA KOMAHAHON M HHIMBHIYaJIbHOH pabOThI NMpU pPEIICHHH OUOJIOTMYECKOH MpoOIeMsl,
000CHOBBIBAaTh HEOOXOIUMOCTh PUMEHEHHSI TPYIIOBBIX (OPM B3aUMOICHCTBHUS MPU PEelICHUH y4eOHOH 3a1aui;

BBIOMPATh TEMATUKY M METO/IbI COBMECTHBIX JCHCTBHI ¢ YU4ETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH Ka)I0r0 WieHa KOJUICKTHBA;

MIPUHUAMATh LEJH COBMECTHOMW JESATeIbHOCTH, OPraHU30BBIBATh U KOOPAMHHPOBATH NEHCTBHS MO €€ NOCTMIKCHHIO: COCTABIIATDH IUIAH
JISUCTBU, pactipe/ieNisiTh PO € yIETOM MHEHHUH Y4aCTHUKOB, 00CYXKIaTh Pe3ybTaThl COBMECTHOM pabOTHI;

OLICHUBATH KAYeCTBO CBOETO BKJIA/IA M KAXKJIOT0 YYaCTHUKA KOMAH/IbI B OOIHI Pe3yNbTaT 10 pa3padoTaHHBIM KPUTEPHSIM;

npeiaratb HOBbIC IMPOEKTHI, OUCHUBATD UACH C MO3ULIMU HOBU3HBI, OPUTHMHAJIBHOCTH, l'lpaKTH‘leCKO]}’I 3HAYMMOCTH,

OCYIICCTBJIATL IMO3UTHBHOC CTPATEIHYCCKOE IOBCACHUC B PA3JIMYHBIX CUTYyalUsX, IPOSABJIATH TBOPYECCTBO U 13006pa>1<e1-me, 6bITb
WHUIMATUBHBIM.

OBu1a/IleHHe YHUBEPCAILHBIMH PeryJIsITUBHBIMH AeHCTBUSIMU:

1)camoopranuzamms:

UCIIOJIb30BaTh OHOJIOrHYECKUE 3HAHMS IS BBISIBIICHUS MIPOOJIEM M UX PELICHUS B )KH3HCHHBIX U YYCOHBIX CHTYALHAX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKUX 3HAHHI 1IEJIeBbIe M CMBICIOBBIC YCTAHOBKH B CBOUX JCHCTBHSAX H IOCTYNKAX 10 OTHOLICHHUIO K
JKUBOM HPHPOJIE, CBOEMY 3[I0POBBIO U 3[J0POBBIO OKPYKAIOIIHX;

CaMOCTOSTEIBHO OCYLIECTBIISATH ITO3HABATEIBHYIO NEATENbHOCTb, BBIBIATH NMPOOJIEMBbI, CTaBUTh M (DOPMYJIHPOBATH COOCTBEHHBIE
3a/1auu B 00pa3oBaTeNbHOMN NEATENbHOCTH H )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH pEUIeHHsT HpOOJIeMbl C Y4ETOM HMMEIOMIMXCS pPEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEANOYTEHUH];

J1aBaTh OLIEHKY HOBBIM CUTYaLHsIM;

pacIIMpsTh PaMKH Y4eOHOTO MpeaAMeTa Ha OCHOBE JIMYHBIX MPEIITOYTECHHUIT;

Jie71aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PELICHHUE;

OIICHMBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHPOBAHMIO M TPOSIBICHHUIO LIMPOKOH JPYIHMIMHM B Pa3HbIX O0NACTSAX 3HAHWH, IOCTOSHHO IMOBBIMIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBCHb.

2)CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYAIHSIM, BHOCUTh KOPPEKTUBHI B JIESITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB IEIIIM;

BJIaACTh HAaBBIKAMH [M03HABAaTEJIbHOM pe(i)nekcym KakK OCO3HaHUs COBCPIIACMbIX ﬂeﬁCTBMﬁ U MBICIIMTEIIBHBIX IPOLECCOB, HX
pEe3ynbTaToOB U OCHOBAHMH, UCIIOIb30BATh NPUEMBI pehIeKCHH ISl OLCHKH CUTYAlLlMH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHHBATh PUCKH M CBOCBPEMEHHO NIPUHUMATH PEILICHHS 110 UX CHHKEHUIO;

MIPUHAMATH MOTUBBI U API'yMEHTHI APYTHX NPH aHAIIH3€ Pe3YJIbTaTOB JAeITEIbHOCTH;

3)npuHsiTHe ceds U APYTHX:

NPUHUMATH ce0sl, TOHUMAas CBOM HEIOCTATKU M JTOCTOMHCTBA;

NPUHUMATh MOTHBBI i ADTYMEHTBI IPYTUX TPH aHaJIHU3€e Pe3yIbTaToB IesSTeNbHOCTH,



HPHU3HABATh CBOE IPABO U IIPABO APYrUX Ha OIIUOKHU;
Pa3BHBaTh CIOCOOHOCTH MOHUMATh MUP C MO3MIMH JAPYTOT0 YeI0BEKa.

NPEJMETHBIE PE3YJIbTATBI

IMpenmernsle pe3ynbratsl ocBoenus nporpammbel COO no Guosoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT creuuduueckue s ydeOHOro
npeamera «buosorus» HayuHble 3HAHUS, YMEHUS U CIIOCOOBI JeHCTBUI MO OCBOSHHUIO, MHTEPIPETALMU U IPE0OpPa30BAHUIO 3HAHUM, BHIIbI
JIeATENBHOCTH O MOJTYy4EeHHIO HOBOT'O 3HAHMS U NPUMEHEHUIO 3HAHUH B Pa3IMUHbIX y4€OHBIX CHUTYAlMAX, a TAKKE B PEANbHbBIX HKHU3HEHHBIX
CUTYalUsIX, CBA3aHHBIX ¢ OHoJloruell. B mporpamMme npeaMeTHbIe pe3yabTaThl IPEACTABISHBI 110 T01aM 00y4eHusI.

TIpenmerHbIe pe3yabTaThl OCBOCHUsI yueOHOTO npeamera «buonorus» ¢ 10 KiacceoTpaxaror:

cOPMHPOBAHHOCTh 3HAHHMH O MecTe M POIH OHOJNIOTHM B CHCTEME HAaydHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (HOPMHUPOBAHUH
COBPEMEHHOH €CTECTBEHHO-HAYUHOH KapTHHBI MHUpPa M Hay4HOT'O MUPOBO33PEHUs], O BKJIAJE POCCUICKUX U 3apyOeXHBIX y4EHBIX-0HOJIOIOB B
pasBuTue 6uoNoruy, GYHKIHOHAIBHON IPAMOTHOCTH YEJIOBEKa [UIS PEIEHHs )KU3HEHHBIX 3a/a4;

YMEHHUE PacKpbIBaTh COAEPKAHUE OMOJOTMYECKMX TEPMHUHOB M MOHSTHH: JKH3HB, KJIETKA, OpraHu3M, MeTa0oau3M (0OOMEH BElleCTB U
NPEBPAIEHUE JHEPIUH), FOMEOCTa3 (CaMOperyisius), ypOBHEBas OpraHM3allUsl KUBBIX CHUCTEM, CaMOBOCIPOU3BEIECHHE (PEHpoayKIHs),
HACJIE/ICTBEHHOCTh, M3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHE U3J1araTb OHONOIMYECKHe TEOPUH (KJIETOYHAs, XpOMOCOMHAs, MyTal[MOHHAsA, [IEHTpaJIbHAas JOrMa MOJEKYISPHOH OUOIOrHnm),
3akoHbl (I. Mengnens, T. Moprana, H. 1. BaBuinoBa) u ydeHus (0 LEHTpax MHOr0OOpa3ust ¥ MPOUCXOXKACHUS KylIbTYpHBIX pactenuii H. U.
BapuioBa), onpeznensaTs rpaHULbl HX IPUMEHUMOCTH K XKHMBBIM CHUCTEMaM;

yYMEHHE BIAJETh METOJAaMH HaydyHOIo IO3HAHUs B OMOJIOIMH: HAONIOAEHUWE M OIMCAHME JKUBBIX CHCTEM, HPOLECCOB U SBICHHUH,
opraHu3aiys M IpoBeAeHHEe OHOJOTHUECKOrO SKCIEPUMEHTA, BBIIBMWIKCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIELyeMbIMU
BEIMYMHAMH, OOBSCHEHNE MOIYYEHHBIX PE3ylbTAaTOB, MCIONB30BAHHBIX HAYYHBIX IOHATHH, TEOPHH M 3aKOHOB, yMEHHE JeIaTh BBIBOJBI HA
OCHOBAHHH IOJTy4EHHBIX PE3YIILTATOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KIETOK IPOKAPUOT M JYKAPUOT, OMHOKIETOYHBIX M MHOTOKJIETOYHBIX
OPraHU3MOB, 0COOCHHOCTH IPOLIECCOB: 0OMEHA BENIECTB U MPEBPAICHUS S3HEPIHH B KIETKe, (POTOCHHTE3a, IITACTHIECKOT0 M SHEPIeTUIECKOTO
o0MeHa, XeMOCUHTE3a, MHT03a, Mei103a, OIII0J0TBOPEHUS], PA3MHOXKEHHsI, ”HAMBHYaJbHOTO PA3BUTHUs OPraHU3Ma (OHTOT€HE3);

YMEHUE IPUMEHSATH IOJIyYE€HHbIE 3HAHHMS ISl OOBSACHEHMs OMOJOTMUECKMX IPOLIECCOB U SIBICHUH, Ul IPHHATHS NPAKTUYECKUX
peleHnil B MOBCEIHEBHOM XHU3HHU C LeJIbI0 oOecriedeHHs: 0e30MacHOCTH CBOETro 370POBbS U 3[0POBbSI OKPYKAIOLUIMX JIFOJAEH, COOMIOACHUS
HOPM I'pPaMOTHOr'O IMOBEJCHHS B OKpY)Xarolled NMPUPOJHOH cpele, MOHUMaHHe HEOOXOAMMOCTH HCIOJIb30BAHHS NOCTHXKEHUI COBPEMEHHOM
Guonoruy u GHOTEXHONOTHIT UL PAlHOHATBEHOTO IPHPOIOTIONB30BAHNUS,

YMEHHE pelIaTh 3IeMEeHTapHbIe TeHeTHIeCKUe 3a1a4l Ha MOHO- U AUTHOPUIHOE CKPEIIHBaHUE, CLETICHHOE HacleJOBaHUE, COCTABILATh
CXEMBI MOHOT'MOPHIHOTO CKPEIUBAHUS JUISl MIPEICKAa3aHUsI HAC/IE0BAHUS IPH3HAKOB Y OPraHU3MOB;

YMEHHUE BBIIOJIHAT JabOpaToOpHble M IpaKkTHYECKHe paboThl, COOMIOAATh MpaBWia MpU paboTe ¢ y4yeOHBIM W JabOpPATOPHBIM
000pyOBaHHEM;



yYMEHHE KPUTHYECKU OLCHMWBATh U HHTEPIPETUPOBATH MH(MOPMALMIO OHOIOTMYECKOTO COMACPIKAHUS, BKIIOYAIONIYIO IICEBIOHAYYHBIC
3HAHWS M3 Pa3JIMYHBIX UCTOYHUKOB (CpelCTBA MAacCOBOH MH(POPMALNHN, HAYYHO-TIOMYJISPHbIE MaTePHAIIbI), STUUECKUE ACTEKThl COBPEMEHHBIX
uccleI0BaHui B OMOJIOTHH, MEUMIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOMICHHUS, 0000IIas OHOIOrHYecKyr0 HHGOPMAIUI W3 HECKOIBKUAX
HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh MOHSATUHHBIN armapaT OUOIOTHH.

IIpenmeTHBIE pE3yNbTATHl OCBOCHHS yueOHOTO Npeamera «buonorus» ¢ 11 knacceotpaxaror:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE€ M POJHM OHOJOTHH B CHCTEME HAaydyHOTO 3HAHHs ECTECTBEHHBIX HAyK, B (DOPMHPOBAHHU
COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MHUpa M HayYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUICKUX U 3apyOeXHbIX y4EHBIX-OHOJIOrOB B
pa3BuTue OUONIOTHH, HYHKIIMOHAIBHON IPAMOTHOCTH YEJIOBEKa JUIS PEIeHNs )KU3HEHHBIX 3a/a4;

YMEHHUE PacKpbIBaTh COACp)KaHUE OHOIOrMYECKUX TEPMHHOB U IOHATHIH: BHI, MOMYJSALHUS, T€HO(DOH], YBONIONUS, IBHKYIINE CHIIBI
(dbakTophl) 3BOIIOIMHK, MPHCIOCOOJCHHOCTh OPraHW3MOB, BHA000pa30BaHUE, OSKOJOTHMYECKHE (HAKTOPBI, IKOCHCTEMa, MPOIYICHTHI,
KOHCYMEHTBI, PEIyLIEHTHI, eI MUTAHU, SKOJIOTHYeCcKas TpaMua, 6uoreoneHos, 6uocdepa;

YMEHHE H3Jararb Ouoioruyeckue Teopud (dBoirouuoHHas Teopuss Y. JlapBuHA, CHHTETHYECKas TEOPHs JBOJIOLMH), 3aKOHBI M
3aKOHOMEPHOCTH (3apozpiuieBoro cxoacTsa K. M. Bapa, uepenoBanus r1aBHbIX HampasieHuil u myTeii sBomronuu A. H. CeBepuioBa, yueHus 0
ouocdepe B. 1. BepHasickoro), onpenensts rpaHUIb UX IPUMEHUMOCTH K JKHBBIM CHCTEMAM;

YMEHHE BIAJETh METOJAMH HAay4yHOTO IMO3HAHUS B OWOJIOTMH: HAONIOACHWE M OIMCAHME JKUBBIX CHCTEM, HPOLECCOB M SBICHHMI,
OpraHu3alys M INPOBEACHHE OMOJOTHYECKOTO HSKCHEPUMEHTA, BBIABWKEHHE THUIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE TOJYYSHHBIX PE3yJIbTAaTOB, UCIIOJIB30BAHHBIX HAyYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMCHHUE JI€aTh BHIBOJbI HA
OCHOBAHHH IOJTyYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYICCTBECHHBIC NPU3HAKU CTPOCHHUS OMOJIOTHMYECKUX OOBEKTOB: BHIOB, NMOIYILHUI, IPOAYLEHTOB, KOHCYMEHTOB,
PENYLEHTOB, OHOTCOLCHO30B M OKOCHCTEM, OCOOCHHOCTH IIPOIECCOB: HACICIACTBCHHOW H3MEHYMBOCTH, €CTECTBEHHOIO O0TOOpA,
BUI000pa30BaHMsl, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBHS JKOJIOTMYECKHX (PAaKTOPOB HAa OPraHM3Mbl, IEPEHOCa BELIECTB U MOTOKA
9HEPTrUH B HIKOCHCTEMaX, aHTPOIOTeHHBIX U3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTA BELIECTB U OMOr€OXUMUUYECKUX LIMKIIOB
B Ouocoepe;

YMEHUE TPUMEHSTH IOJIyYeHHbIC 3HAaHHS Ui OOBSICHEHHS OMOJOTHYECKHMX IPOLIECCOB U SIBICHUM, IS NPUHATHS MPAKTUYECKUX
pelIcHHil B ITOBCEIHEBHOI KHM3HH C LENIBI0 00CCHeUeHNs 0E30IIaCHOCTH CBOETrO 3J0POBBS H 3J0POBbS OKPYKAIOIIUX JIIOACH, COOIIOIEHUS
HOpPM I'PaMOTHOTO IIOBEJCHUS B OKPYXAlollei HMPHPOIHOI cpele, IMOHHMaHUEe HEOOXOJUMOCTH HCIIONIBb30BaHMSA NOCTIDKEHUH COBPEMEHHOM
6GUONIOrUH It PALIMOHANBHOTO TIPUPOAOIIOIB30BAHHS;

YMEHHE pellaTh JJIEMEHTapHbIe OHOJIOTMYECKHE 3aJa4d, COCTABIITH CXEMbI IIEPEHOCA BELIECTB M DHEPIHH B JKOCHCTeMax (LemH
MUTaHHSA);

YMEHHE BBIMONHATH JIAOOpATOpHBIE U MpaKTHYECKHe pPaboThI, COOMIOAaTh MpaBwia mpu pabore ¢ y4eOHBIM H J1aOOpaTOPHBIM
00opynoBaHHEM;



YMEHHE KPUTHYECKH OLICHUBATh M MHTEPIPETHPOBATH MH(POPMALHIO OHOJIOIMYECKOTO COACPIKAHHUS, BKIIIOYAIOIIYIO MCEBIOHAYYHbIC
3HAHWS W3 PA3IHYHBIX HCTOYHMKOB (CpPEnCTBa MacCoBOW HMH(MOPMAIWH, HAYYHO-MOMYJSPHBIC MaTEePHAaibl), PaCCMATPUBATh IIIOOABHBIC
9KOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOIICHUIO K HUIM COOCTBEHHYIO ITO3ULIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHUCHMEHHBIE W YCTHBIE COOOUICHHUS, 0000IIas OHOJOrHYeCKyr0 HH(POPMAIUI W3 HECKOIBKUAX
HCTOYHIKOB, TPAMOTHO HCIIOJIB30BATh MOHATHITHBIN anmapar GHOIOTHH.



TEMATHYECKOE INIAHUPOBAHHUE

10 KJIACC
Hamvenosan Koanyecrso e OcHOBHBIE BH/IbI 1€ITeJIbHOCTH 00Y4aIOIUXCS JesiTeibHOCT
4acoB POHHbIE b Y4HTEJIss C
Ne n/n ?:nfameml; " Beer (ungposrie) yueTom
nporpaMmbr | o KouTtpoanHbie paf (21?513303“9“"“ NPOrpaMMbl
pecypenl BOCIUTAHUS
HIKOJIBI
del\pblbdlb CUOACP/RAHNT ICPMJ/IHUB 148 llUﬁ)llM;l. -
HAyYHOE MHPOBO33pEHHE, Hay4IHas KapTHHA MUPa, YCTaHOBJICHUE
HAY4YHBIA METO/I, TUIIOTE3a, TEOPHS, METOIbI JIOBEPHUTEIIBHBI
UCCIICI0BaHUS. X OTHOIIEHHH
XapakTepnu3oBaTh OHOJIOTHIO KaK HayKy, €€ MECTO MEKIY
POJIb Cpely APYTHX €CTECTBEHHBIX HAYK. Nearoruuecku
[epeuncasars paszaensl GHOIOTUH B COOTBETCTBHE C M pabOTHHKOM
00beKTaM1 H3y4CHUSI. u
HaspiBaTh BakHeine OTpaciu OHOJOTHYECKHX | 00YYaIOIIUMUC
3HaHMU W 33/1a4u, cTosiue nepey ouosorueit XXI B. 51,C110CO0CTBY
| Buonoru PackprIBaTh cofiep)KaHne TEPMUHOB U TOHSATHH: FOIIUX
g KaK Hayka 2 HayYHOE MUPOBO33pEHHE, Hay4yHas KapTUHA MUPa, MO3UTHBHOMY
HAYYHBIH METO/JI, TUIIOTE3a, TEOPHS, METOBI BOCHPHSTHIO
HCCIICIOBAHUSL. 00yJaroIuMHC
XapakTepnu3oBaTh OHOJIOTHIO KaK HayKy, €€ MECTO U s
POJIb Cpely IPYrUX eCTECTBEHHBIX HayK. TpeOoBaHuil N
[epeuncasTe pa3zensl OHOJIOTHH B COOTBETCTBHE C Ipocs0
00BEKTaMU U3y4EHUSI. eJaroruyecko
HaspiBaTh BakHEiIIME OTpaciu OHMOJOrMYECKHX | ro pabOTHUKA,
3HaHUHN ® 3a1auu, crosmue mepen Oouonorueit XXI B. | mMpUBICYCHUIO
KIaccuuKanysi, MOJCIMPOBAHHWE, CTATUCTHYECKAs | MX BHUMAHHA K
00paboTKa JaHHBIX o0cyx1aeMoit
2 | Xussle PackpriBaTh comepkaHie TEPMUHOB U TIOHSITHIA: Ha ypoKe
cucteMsl U ux | 1 cucTemMa, OHOJIOTHYECKast CUCTEMA, SJIEMEHThI CUCTEMBI, | HH(pOpMaIUH,
OpraHu3aLys CTPYKTypa OMOCHUCTEMBI, CBOICTBA XKHUBBIX CUCTEM, aKTHBU3AIHH




00OMEH BEIIEeCTB, Pa3MHOXEHHE, POCT, pa3BUTHE,
HACJIEICTBEHHOCTh, H3MEHYUBOCTD, Pa3IpaKUMOCTb,
9HEPro3aBUCUMOCTb, YPOBHU OPraHU3ALUH KH3HH
(buocucrem).

XapakTepu30BaTh MPUHLHUITBI OPraHU3ALUH OMOCHCTEM:
OTKPBITOCTb, BBICOKAS YIOPSA0YCHHOCTb,
CaMOpETyJISIHS, HEPAPXUIHOCTb.

IMepeuncisTh yHUBEpCAIbHbIE CBOWCTBA KUBOT'O:
€IMHCTBO XMMHUYECKOTO COCTaBa, pa3apaKMMOCTh,
JBI)KEHHE, TOMEOCTa3, POCT U Pa3BUTHE,
HaCJICACTBCHHOCTb, U3MCHYHUBOCTbD, DBOJIIOLIUA
(mprcniocobieHie KH3MEHSIOIUMCS YCIIOBHUSM).
[puBoIUTH NIPHMEPBI OMOCHCTEM PA3HOTO YPOBHS
OpraHu3alHy U CPABHUBATH MPOSIBIICHUS CBOMCTB
JKMBOTO Ha Pa3HbIX YPOBHSIX.

XapaKkTepu30BaTh OCHOBHBIE IPOLIECCHI, IIPOTEKAIOLIHEC
B OnocucTtemMax: 0OMEH BELIECTB U NPEBPAIICHIE
9HEPIrUH, CAMOBOCIPOU3BEACHHE, CAMOPET YIS,
pasButue. CoOroaaTh MpaBuia 6EPeKHOTO OTHOIICHHUS
K JKUBOU IIPUPOIe

XUMHYECKUI
cocTaB
CTpOCHHE
KIIETKH

nu

PackpsiBaTh copepkaHie TSPMUHOB U MIOHSITHN:
9JIEMEHTHI-OMOT€HbI, MAKPOJIEMEHTBI,
MHKPO3JIEMEHTHI; MUHEPATbHBIC BEIIECTBA, MOJICKYIIa
BOJIbI KAK JIUIIOJNb, BOAOPOAHBIE CBA3H; THAPOQUIbHEIC
1 ruapoQoOHbIe BEILECTBA.

Jloka3bIBaTh €AMHCTBO JIEMEHTHOTO COCTaBa KaK OJJHO
U3 CBOMCTB JKUBOTO.

Pacnpeuenm'b XUMHUYCCKHEC DJIEMECHTERI 110 rpyninam B
3aBUCHMOCTH OT KOJIMYECTBEHHOTO MPEACTaBUTEIBCTBA
B OpPraHM3M€; XapaKTepH30BaTh POJIb OTACIBHBIX
3NIEMEHTOB. BBIABIATH CBSI3b MEXKIY COCTABOM,
CTPOEHHEM MOJIEKYJIBI XUMHYECKOTO COEJUHEHUS H €T
(YHKUMSAME B KIIETKE

PackpbIBaThb cojiepykaHHe TEPMUHOB U MOHATHH: Oenky,
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MOJTMMEPBI, MOHOMEPHI, aMHHOKUCIIOTHI, TICTITUIHAS
CBSI3b, TIOJIUIICNITH, ACHATYPALHS.

XapakTepu3oBaTh OEIKH Kak KJIACC OPraHMYECKUX
COCIMHEHHH; KIacCH(UINPOBATH HX TI0 CTPOCHHIO
(rnoOynsipubie 1 GUOPHUILISIPHBIE OEJIKH ), EPEUNCIITH
U XapaKTepu30BaTh PyHKIUU OEIKOB.

PackprIBaTh comepKaHue TEPMUHOB U TTOHSTHIL:
(bepMeHTBI, aKTHBHBII LEHTp, CyOcTpaTHas

cretu GUIHOCTh, KOPEepMEHTbI, OEIKH-aKTHBATOPBI 1
OeNKNU-UHTHOUTOPBI.

‘Yka3bIBaTh OTJIMYHSA (hepMeHTOB oT
HEOPraHUYECKHUX KAaTalN3aTOPOB.

OOBSICHATD posb (bepmenToB B
(YHKIHOHUPOBAHUH JKHBBIX CHCTEM, B
MPOMBIIUICHHOCTH, B MEIHULHHE, B IIOBCCIHEBHOU

JKU3HH YeI0OBeKa

PackpbIBaTh CoJiep)KaHHe TSPMUHOB U MOHSTHIA:
YIII€BOJIbI, MOHOCAXaPU B, TUCAXaPHUIbI,
MoJICaxapu/ibl, TIF0K03a, pub03a, 1e30KkcHprb03a,
caxapo3a, JJaKT03a, MaJIbT03a, LeJUTI0JI03a (KJIeT4arka),
KpaxmaJl, TIIMKOT€H; JIUMU/bI, TPUTIHLEPHABI (KUPBI,
Macia), pochonumuasl, cTeponbl.

XapakTepu3oBaTh YrieBO/IbI, JIUIH/IBI KAK KJIACC
OPraHUYEeCKUX COCAUHEHUMN.

KrnaccuduuupoBaThb yriieBoabl M JIMIUJBI IO CTPOCHUIO;
MePeYUCITh QYHKIUH YIIIEBOJOB U JUIHIOB.
CxeMaTH4ecKku H300paXkaTh CTPOCHHE MOJICKYIT
YIJICBOJIOB, JIUIHI0B

PackpbIBaTh coJiepiKaHHe TSPMUHOB U MOHSITHIA:
ne3okcuprbonykinenHosas kucnora (JJHK),
pubonykiennosas kuciora (PHK), nykineorun,
MOJIMHYKJICOTHHAS LTl (TTOJIMHYKICOTHT),
KoMIUIeMeHTapHOCTh, pyukimn JJHK (xpanenue u
repesiada HacJeCTBeHHOH nHpopmany); Buapl PHK
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(uHpOpMaMOHHAsI, TPAHCHOPTHASL, puOOCOMalbHAS);
aneHosuHTpHpochaT (ATD), Makposprudeckas CBs3b.
XapakTepu3upoBaTh HYKJICHHOBBIE KUCIIOThI KaK
XUMHMYECKHE COSIMHEHUs M HOCUTENN HACIIEACTBEHHOM
uHpopmanmu. OTMedaTh 0COOCHHOCTH CTPOCHHS
moutekyn HykienHoBbIX kucioT (AHK, PHK) u AT®.
CxeMaTH4ecKu H300paXkaTh CTPOCHHUE HYKIICOTHIOB,
MOJIEKYJ HYKJIEUHOBbIX Kuciot, AT

PackpbiBaTh coepixaHue TEPMUHOB U NOHITHI: KIIETKa,
LIMUTOJIOTHSI; PACKPBIBATH CO/EPIKAHHE TTOJI0KEHUH
KJIETOUHOH TEOpHUH.

[Nepeuncnsars u XapaKTepU30BaTh OCHOBHBIE METOIbI
U3YYeHUS KICTKH: (IPUTOTOBICHHE CPE30B,
OKpalIuBaHHE, MUKPOCKOIIHPOBAHHUE,
LUEHTPU(DYTUPOBAHUE, KyJIbTUBUPOBAHHE KIETOK U
TKaHe)

PackpeiBaTh cofepxaHue TSPMUHOB ¥ IIOHATHH: KIETKU
(3ykapuoTHyecKas, IPOKapUOTHYECKas ),
1a3MaTuveckas MeMOpaHa (ruiazmaieMma),
IIIMKOKAJIMKC, TPAHCHIOPT BELIECTB (IIaCCUBHBIN,

OTBETCTBEHHOT
o,
rpaxJaHCKOTO
[IOBEJICHUS,
l'lpOﬂBJ'leHl/lﬂ
YEIIOBEKOJIIOOM
U
nobpocepaedH
0CTH, Yepe3
noadop
COOTBETCTBYIO
[HX TEKCTOB
IIUISL YTEHUS,
3amay s
peuieHus,
IpOOIEMHBIX
CUTYyai yis
00cyXeHus B
KJiacce;

aKTHUBHBIN ), SHIOLMTO3 ((arouuTo3, MMHOLHUTO3), MpUMEHEHHe
9K301IUTO3, KJIETOYHASI CTCHKA, HyKJICOMI. Ha ypoKe
CpaBHUBATH MEXIy COOOW 3yKapHOTHIECKHE 1 HHTEPAKTHBHbI
MIPOKAPHOTHYECKUE KIICTKH; OTMEYATh CXOJCTBO U X opm
pa3nuuus B CTPOCHUH KJICTOK OaKTEpHid, JKMBOTHBIX, paboThI C
pacreHuii u TpuOOB 00yJarIIIMHUC
PackpbiBaTh cofiepykaHie TEPMUHOB U MOHSTHIA: S

[UTOIIIa3Ma, OPTaHOMIBI, SHI0TIA3MATHIECKAs CETh HHTEIJIEKTYal
(BIIC), anmmapat I'omb1KH, TU30COMBI, BaKyOJIb, BHBIX HID,
MHTOXOHJIPUH, IIACTH/IbI (XJIOPOIIACTHI, CTUMYJIMPYIOL]
XPOMOIUIACTBI, JISHKOIIACTHI), pPUOOCOMBI, Hux
MHUKPOTPYOOUKH, KIETOYHBIN HEHTp (LIEHTpOcoMa), [M03HABATENIbHY
PECHMYKH, )KI'YTHKH, BKIFOYCHHUS, AP0, saepHas 10 MOTHBAIIHIO
000J104Ka, KAPHOILIA3Ma, XPOMATHH, SAPHIIIKO, 00y4aroLIuXCs;




XPOMOCOMBL ITUCBIBATH CTPOCHUE IyKapHOTHIECKON
KJIETKH T10 U300paKEHHUSIM M Ha MUKPOIIperiapaTax;
KJIaCCU(UIIPOBATH OPraHOU/IbI B 3aBUCHMOCTH OT
ocoOeHHOCTel UX cTpoeHus (0AHOMeMOpaHHbIE,
JIByMEeMOpaHHbIe, HeMEMOpaHHBIE); OMHCHIBATH
(GYHKIMH Ka)XJOT0 OpraHouIa B KIETKe.
XapaxTepu30BaTh KICTOYHOE SAPO KaK MECTO
XpaHeHHs, repeadn (yIABOCHHE XPOMOCOM) U
peanuzanuu (TPaHCKPHIILKS) HACTIEACTBEHHON
UHGPOPMALMHU KIICTKH.

l_[epelmcm{Tb U ONMMCBIBATH KOMIIOHEHTHI si/ipa U UX
¢byukimn; CxeMaTHYHO H300paXkaTh CTPOCHHE
pacTUTENBHON U )KUBOTHO#H KiteTKH. OOBICHITH
OHOJIOTHYECKOE 3HAYCHHE TPAHCIIOPTA BEIIECTB B
KJICTKE

Kusuenesrenn
HOCTb KJIETKH

PackpriBaTh conep)kaHHe TEPMHHOB W IOHSTHIA:
oOMEH  BeIleCTB M [peBpalleHHe  JHEPruu
(MeTabonu3M), ACCUMUJISIUS, IUIACTUYECKUHA OOMEH,
JUCCUMMIISIINS, DHEPreTHUSCKUii 00MeH, (HOTOCHHTES,
¢doromms, pochoprnrpoBaHre, IEPEHOCYHK ITPOTOHOB,
xemocuHre3. OmnuceiBaTh  (OTOCHHTE3, IMPOLECCHI,
MIPOTEKAIOIIME B CBETOBOW M TEMHOBOH (a3e.

BBISBISITE IPUYUHHO-CIIE/ICTBEHHBIC CBSI3U MEXIY
MOTJIOIICHHEM COJIHEYHOW SHEpruu XJIopoduuioM u
cuHTe30M Mosekyrn ATO.

CpaBHHBATH HCXO/HBIC BEIECTBA, KOHEUHBIC TIPOLYKTHI
U YCJIOBUS IPOTEKAHUS peakluii CBETOBOM U TEMHOBOM
¢asbl poTocuHTE3a;

CpaBHMBaTh (POTOCHHTE3 U XEMOCHHTES.

OueHuBath 3HAUCHUE boTocunTesa u
XEMOCHHTE3a JUIsl J)KM3HU Ha 3emiie
PackpbiBaTh coJepiKaHHe TSPMUHOB U MOHSTHIA:
9HEPreTUYECKHH 0OMEH, TIIMKOJIN3, MOJIOYHOKHCIIOE
OpoXkeHHe, CIUPTOBOE OPOIKEHHE, OMOJIOTHIECKOE

JIUCKYCCHH,
KOTOPBIC JAfOT
oOyyaromumes
BO3MOXHOCTb
npuobpecTu
OIIBIT

BEICHUS
KOHCTPYKTHBH
OT0 JMAJIOTa;
rpyNIoBoi
paboThI 1K
paboTsl B
napax,
KOTOpBbIE ydar
KOMaHJIHOM
pabore u
B3aMMOJICUCTB
HIO C IPYTUMHU
JIeTbMU;
BKJIIOYCHHUE B
YPOK UIPOBBIX
pouensyp,
KOTOpbIE
MIOMOTAIOT
MOAJEPKATh
MOTHBALIUIO
oOyJarommuxcs
K MOJIY4CHHUIO
3HAHWH,
HaJIQKUBAHUIO
MIO3UTHUBHBIX
MEXIMYHOCTH
BIX




OKHCIICHHE, KJIETOUYHOE JBIXaHUEe, TUCCUMHIISLHS,
(epmeHT. XapakTepru30BaTh 0OMEH BEIIECTB U
MpeBpalleHue SHepruy (MeTaboIn3M) Kak OJJHO UX
CBOMCTB KHBOTO.

IMepeuncasTb 0COOEHHOCTH IUIACTHYECKOTO U
9HEPreTHYEcKOro oOMeHa B KJIETKe; YCTaHABIHBATh
B3aHMOCBSI3b MEXKITY HUMH.

PaznnyaTh THITEI 0OMEHA BEIECTB B KJICTKE:
aBTOTPO(MHBINA 1 TeTepOTPOBHBIIL.

OnuckIBaTh TAMbl YHEPreTHUECKOr0 OOMEeHa
(MOArOTOBUTENBHBIH, OECKUCIOPOIHBIN, KHCIIOPOIAHBIH)
U CPAaBHUBATH UX MEXYCOOOH.

XapakTepu3oBaTh peakluy TIIMKOIN3a, OpOXKEHHUS,
KJICTOYHOTO JbIXaHUS; BBISBIISATH IPHYHHHO-
CJIEZICTBEHHBIE CBSA3U MEX/Y ININKOJIM30M, KIETOYHBIM
JbIXaHUEM U CHHTE30M MouieKyn ATO.

CpaBHuBaTh 3 (HEKTUBHOCTD OECKHCIOPOTHOTO U
KHCJIOPOJIHOTO 3TAIOB

PackpriBaTh copepkaHie TEPMUHOB U TIOHSTHIA: T€H,
TEHETHYECKHH KOJI, MATPHYHBIN CHHTE3, TPAHCKPHITLIHS,
TpaHCIALMSA, KOJIOH, aHTHKOJIOH, pubocoma,
LEHTpaJIbHasl I0rMa, MOJIEKYJIsipHast OUOJIOTHSI.
OmnpenensaTb CBOHCTBA T€éHETUYECKOT0 Kojia
(TPUIIETHOCTD, OJTHO3HAYHOCTb, BHIPOXKACHHOCTB,
YHHMBEPCAIbHOCTh, HEEPEKPHIBAEMOCTb,
HEMPEPBIBHOCTS ).

OnuckIBaTh 3Talbl PeaIM3alliy HACJIeICTBEHHOM
“HpOpMaNNH B KJICTKE.

CpaBHUBATh peaKIM¥ MAaTPUIHOT'O CHHTE3a MOJICKYII
PHK u Genka B kiierke.

PackpeiBaTh copepkaHue TEPMUHOB U MOHATHI: BUPYC,
BUPYCOJIOTHS, KarlCui, OakTeprodar, BUpyc
ummyHoaedunuTa yenoseka (BUY), onkoreHHbie
BUPYCBL.

OTHOILICHUH B
KJacce,
TTOMOTalOT
YCTaHOBIICHUIO
nobpoxkernaren
bHOU
aTtMocdepst BO
BpEMSI YPOKa;
opraHuzanus
medcrsa
MOTHBHPOBaHH
BIX U
9pYAUPOBAHHBI
X
oOyyJaromuxcs
HaJ UX
HEYCIICBAOLII
MU
OIHOKJIACCHHUK
aMu,

JIAIONIEeTO UM
COIHATBHO
3HAYUMBIH
OIIBIT
COTPYIHUYECT
Ba U

B3aUMHOM
TIOMOIIIH;
MHULUHPOBAHH
€ M OJIePIKKa
HCCIIEI0BATEh
CKOM




XapaKkTepu30BaTh BUPYCHI KaK HEKIETOUHYIO (hopMy
KU3HH; 0COOEHHOCTH CTPOEHHUS U JKH3HEJeATEeIbHOCTH
BUPYCOB. ONUCHIBATH KU3HEHHBIN LUK BUPYCOB
UMMyHOAe(HIUTa YeTOBeKa; Pa3IndaTh HA PUCYHKAX

BTM ((Bupyc Taba4ynoit Mmo3auku), 6akrepuogar, BUY.

O60CHOBBIBATH U COOJIIOIATH MEPBI TPO(PMITAKTHKH
pacnpocTpaHeHHs] BUPYCHBIX 3a00J1eBaHUi
(pecnupatopHble, ey J0YHO-KHIIEYHbIE, KICIIEBOH
sHuedannt, BUY-unpekuns)

PasmHoxeHHe
u
WHIUBUIYaTbH
oe  pasBUTHE
OpraHU3MOB

PackpriBaTh comepkaHie TEPMUHOB U TIOHSITHIA:
KJICTOUHBIH LUK, HHTepdasza, penyrivKanus,
XPOMOCOMa, KAPUOTHII, TAIJIOUHBIH, TUIIIONIHBIH
XPOMOCOMHBIIT HA0OP, XPOMATH/IBI; MUTO3 €TO CTaHH:
npodasza, Meradasa, anadasa, Tenodasa.

OnuckIBaTh JKU3HEHHBIH IIUKJI KJIETKH; HEPEUUCIIATh U
XapaKTepU30BaTh MEPUOBI KIETOYHOTO LIUKJIA,
CpaBHHUBATh UX MEXIy COOO0M.

OnuckIBaTh CTPOCHUE XPOMOCOM, KAPHOTHIIOB
OpraHu3MOB, CPABHUBATH XPOMOCOMHBIE HAGOPEI
KJIETOK.

CpaBHMBATB CTIMM MUTO3A.

Pa3znmyaTh Ha MUKpoONpenaparax U puCyHKax CTaJuu
MHTO3a. PackppiBaTh OMOJOTHYECKHI CMBICT MUTO32
PackpbiBaTh cosiepiKaHie TEPMUHOB U MOHSTHIA:
Pa3sMHOXCHHE, KJIOH, HOJIOBBIE KICTKH (TaMeTEl),
SIIEKIIeTKA, CIePMaTO301 A, 3UT0Ta, ICJICHUE HAJ[BOE,
MOYKOBaHUE, CIIOPYJISILUS, parMeHTaLus,
BETETAaTHBHOE PA3MHOXKEHHE, CEMEHHOE Pa3MHOXKCHHE,

JEeATEEHOCTHO
OyJaromuxcs B
pamkax
peanuzanun
umu
WHIUBUIYaJbH
BIX U
IPYIIIOBBIX
HCCIIeIOBATEIb
CKHX
[POEKTOB, YTO
Jact
o0ydaromumest
BO3MOYHOCTB
npuodpectu
HaBBIKU
CaMOCTOSITENb
HOTO peIIeHHs
TEOPETUYECKO
i mpo0Gembl,
reHEepUPOBaHU
U
oopmIiIeHHS
COOCTBEHHBIX
HJICH,
YBaXHUTEIBHOT
0 OTHOLICHHS K
YYXKHM HICAM,

OIbLICHHE, ABOHHOE OILIOJOTBOPCHHE, IOJIOBBIC odopMIEHHBIM
KeJe3bl, CEMCHHUKH, SHYHUKH, OTUIOA0TBOPEHUE B paboTax
(Hapy’XHO€, BHyTPEHHEE). JPpYTrux
XapakTepu3oBaTh 0COOCHHOCTH M 3HAYEHUE OECIIONIOro | MCCIIEN0BATENE
U TI0JIOBOTO CIIOCOOOB Pa3MHOKEHHS. i, HaBBIK
Bbl1eaTh BUIBI OECIOJION0 pa3MHOKEHHS; BBISIBIAT ITyOIMYHOTO




B3aHMOCBSI3H MEXAY (OpMaMH 1 Criocodamu
Pa3MHOKECHHUS, U UX OMOJIOTHYECKUM 3HAUCHHEM.
BitaieTs mpuéMaMu BEreTaTUBHOTO Pa3MHOKEHHS
KyJbTYPHBIX PacTeHHH (Ha MPUMEpe KOMHATHbIX).
XapakTepu30BaTh MOJOBbIEC KIETKU: SHIIEKIETKH,
CIIePMATO30U/IbI; BBISBIISTH OCOOCHHOCTH MX CTPOCHHS
PackpriBaTh comepkaHie TEPMUHOB U TIOHATHIA: MEHO03,
KOHBIOTAIS XPOMOCOM, TIEPEKPECT (KPOCCHHTOBEP)
XpOMOCOM, T'aMETHI.

XapakTepu3oBaTh MeH03 Kak croco0 KJIeTOuHOro
JCJICHUS, OITMChIBATH Mei03 1o CTaausaM, CpaBHUBATH
CTaauX MeH03a U MUTO3a.

Pa3znmiuaTh Ha pucyHKax CTaJuu Mei03a; pacKpbIBaTh
Onosoruyeckoe 3HaYeHUE Mero3a

PackpbiBaTh coJepiKaHHe TSPMUHOB U MOHSTHIA:
raMeToreHes, CiepMaToreHe3, 00OreHes, CliepMaTo30ml,
aKpocoMa, SHLEKIIeTKa, TOJISPHBIC Telbla.
XapakTepu3oBaTh 0COOEHHOCTH ITaMETOreHe3a Y
JKMBOTHBIX M €I'0 CTaJIMH; NOJIOBBIE KIETKU JKMBOTHBIX U
OIHUCHIBATh MPOLIECC UX PA3BUTHSL.

CpaBHHBATH CIIEPMATOrE¢HE3 M OOTCHE3.

OnwceIBaTh OIUIOI0TBOPEHHUE, OHOJIOTHYECKOE
3Ha4YEHHE OIUIOJJOTBOPCHHUS

PackpriBaTh copepkaHie TSPMUHOB U MIOHSITHIN:
OHTOTeHe3, YMOPHOTeHe3, 3Ur0Ta, APodIICHHUE,
OnacToMepsl, Mopyia, 61acTyia, 6JacToLelb, TacTpya,
Helpya, OpraHOreHe3; 3apO/IbIIIECBbIC TUCTKU:
9KTOZEpPMa, ME30EPMa, SHTOJICPMA;
MIOCT3MOPHOHAIBEHOE pa3BUTHE: IPSMOE U HENPSMOE
(;iMunHOYHOE); MeTaMop(ho3, MEeracrnopa, MUKpoCIopa,
HBUIBLEBOE 3€PHO, CIIEPMHH, 3aPOBILIECBbIN MEIIOK,
JIBOMHOE OTIOIOTBOPEHHE.

OmnpenensaTsb 3Tanbl SMOPHOHATIBHOTO PA3BUTHS
XOPJIOBBIX Ha CXEMaxX M IpenapaTax U OlMHChIBATH

BBICTYIUIEHUS
nepen
ayJIUTOpHEH,
apryMeHTHPOB
AHUA U
OTCTaHBaHUSA
CBOEH TOYKU
3pEHus.




MIPOLIECCHI, TPOUCXOSIINE HA KaKIOM JTaIle.
CpaBHUBATh NEPUO/IbI OHTOI'CHE3a; IIPSIMOE 1 HENPSIMOe
(JTMYMHOYHOE) TOCTIMOPHOHAIIBHOE Pa3BUTHE,
3apOJIbIILIH YETOBEKA U IPYTUX XOPAOBBIX.

OOBSCHATH OMOJIOTMYECKOE 3HAYCHUE PA3BUTHS C
MeTaMop(030M; OTPUIATETBHOE BIUSHHUE aTKOTOJIS,
HUKOTHHA U JPYTUX TEPaTOrCHHBIX (haKTOPOB Ha
pa3BHUTHE 3apO/IBIIIA YEIOBEKA.

OnuckIBaTh NPOLECC ABOHHOIO OIIOJOTBOPEHUS Y
IIBETKOBBIX PACTCHUI

Hacnencreenn | 9 1 PackpbiBaTh colepikaHHe TEPMUHOB U MOHATHIHA: I'eH,
OCTb u I'€HOM, FeHOTHI, ()EHOTUII, XPOMOCOMBI, aJIJIENIbHbIE
U3MEHUUBOCTh reHbl (QJUIeNN ), TOMO3UIoTa, FeTepO3UroTa,
OpPraHU3MOB JOMUHAHTHBIH NPU3HAK (I'€H), PELIECCUBHBII MPU3HAK

(ren), uncras nmunaus, rudpu. [lepeuncsts u
XapaKTepU30BaTh METObI TEHETHKH:
rHOPUIOTIOTMYECKHUH, INTOT€HETHYECKUH,
MOJICKYJISIPHO-T€HETHYECKHUI; IOMUHAHTHBIC H
peleccuBHbIE MPU3HAKH PACTEHUN M KUBOTHBIX.
[onp30BaThCs FTEHETUYECKON TEPMHUHOJIOTHEH 1
CHMBOJIMKOH IS 3aITMCH TeHOTUIIHYECKUX CXEM
CKpELMBaHUS

PackpbiBaTh cozepiKaHie TEPMUHOB U MOHSTHIA:
MOHOTHOPHUIHOE CKpEIIMBaHKE, (CHOTUIIMIECKUE
TPYIIIBL, THOPHIOIOTUYECKHIA METOJI, YACTHIC JINHUH,
JIOMHHHUPOBAHKE T€HOB (II0OJTHOE, HETIOJIHOE),
pacuierienue B noromcre. ONUChIBATh METOIUKY
npoBeneHus I'. MeHzeneM onbITOB 10 U3Y4YEHUIO
HACJIE[IOBAHUS OJJHOM Mapbl IPU3HAKOB Yy ropoxa
MIOCEBHOTO.

PackpsIBaTh copepxkaHue 3aKOHOB €AMHOOOpa3Hs
THOpPHUIOB NIEPBOTO ITOKOJICHHS ¥ 3aKOHA PaCIICIUICHHSI.
OOBSICHATH THIIOTE3Y YUCTOTHI FaMET.

3armcelBaTh CXeMbl MOHOTHOPHIHOTO CKPEIMBAHMS,




OOBACHSATH €T0 IUTOJIOTHYECKHE OCHOBBI U PeIIaTh
TEHETHYECKHE 33141 Ha MOHOTHOPHIIHOE
CKpEIIMBaHNE
PackpriBaTh copepkaHie TEPMUHOB U MIOHSITHIN:
JUrHOpUIHOE CKPEIMBaHUE, aHAIN3UPYIOLIee
CKpEIIMBaHNUE.
OmuceBaTh ONBITH [. MeHens mo nu3ydeHuro
HACIIeOBAHMS IBYX Iap NPU3HAKOB y Topoxa
MIOCEBHOTO.
PackpsiBaTh cofepKaHue 3aKOHA HE3aBUCUMOT O
HacJIeJJ0BaHMUs TPU3HAKOB.
[IpuMeHsATh MaTEMAaTHYECKU pacueT C TOMOIIBIO
MeTOo/1a IEPEMHOKEHHUS BEPOSITHOCTEN H 3aIIHCh C
MOMOILBIO (PEHOTUITMYECKUX PAUKAIIOB PACILECIIICHUS
[IPU3HAKOB y MOTOMKOB 110 (DCHOTHITY ¥ T€HOTHITY.
3anceIBaTh CXEMbI TUTHOPUIHOTOCKPEIIMBAHNS,
0OBSCHSTH €r0 IIUTOJIOTUYECKHUE OCHOBBI U pelaTh
reHEeTHYECKHE 3a/1a4y Ha AUTHOPUIHOE CKPEIBAHHE.
PackpriBaTh copepkaHie TEPMUHOB U TIOHSITHIN:
CLCIVICHHOE HacJIe0BaHKE TPHU3HAKOB, PEKOMOUHALIUS
TeHOB, TeHETHYECKUE KapThl XPOMOCOM, MOPTaHHa.

HaspiBaTh OCHOBHBIC ITOJIOXKEHHSI XPOMOCOMHOMW
Teopun HacieacTBeHHoctH T. Moprana; pacKkpbIBaTh
coaepkanue padotrel T. Moprana mo cuUEMJICHHOMY
HACJICJIOBAaHUI0O TEHOB U  TNPHYMHBl  HapyLICHUS
CIETUICHUS MEX/y TeHaMHU.

3amuceBaTh CXEMBI CKpEIINBaHUS npu
CICTUICHHOM  HAcJEJOBaHWHM, OOBSCHATH IPUYHHBI
PeKOMOMHAIMA TEHOB, OINpPENENATh YHCIO TPYIII
CLCIUICHUs TI'CHOB; pEIIaTh I'CHCTUYECKUE 3aaa4vd Ha
CLCINICHHOE HACIIe0BaHHE.
PackpriBaTh comepkaHie TEPMUHOB U TIOHSITHIA:
XPOMOCOMHBIH HaOOP, ayTOCOMBI, ITOJIOBbIE
XPOMOCOMBI, TOMOTI'aMETHBIH I10J1, TeTePOTraMeTHbIH MOJI,




CIETIICHHOE C TTOJIOM HACJIeI0BAaHHE IPU3HAKOB.
OOBSCHATH UTOJIOTMYECKUE OCHOBBI XPOMOCOMHOTO
MEXaHHW3Ma OTIPE/ICIICHUS 110J1a Y PAa3IMYHBIX
opranu3mMoB. CpaBHUBaTh 3aKOHOMEPHOCTH
HAcCJIeI0BaHUs MPU3HAKOB, CLENICHHBIX U HE
CIETITIEHHBIX C HOJIOM.

Pemate reHeTHueckne 3ajaun Ha HACIEOBaHNE
CICTUICHHBIX C TI0JIOM IIPH3HAKOB

PackpsIBaTh conepaHne TEPMUHOB M MTOHATHH:
HU3MCHYHUBOCTH, HACJICACTBCHHAsA H3MCHYHUBOCTbD,
HEHACJICACTBCHHAsA U3MCHYUBOCTD, MOJII/I(I)PIKaLlI/IOHHaﬂ
W3MEHYHMBOCTh, BapUALlMOHHBINA PsAf, BapHaHTa,
BapUalMOHHAasl KpUBas, IPU3HAK, HOpMa PeaKIny,
KOJINYECTBEHHBIE M KAUECTBEHHbIE IPH3HAKN.
KnaccudunupoBars BHIbI H3MEHUYNBOCTH U BBISBIIATH
UX OMOJIOTMYECKHe 0COOCHHOCTH.

IMepeuncnsrs cBoiicTBa MOUBHUKALIMOHHOM
N3MEHUYMBOCTH M OOBACHATH €€ 3HaUCHUE IS
OpPraHU3MOB.

PaznnuaTh KONMYECTBEHHBIE W KadeCTBEHHBIE
TIPU3HAKH; CTPOUTH BapHAIMOHHBIN paz,
BapUALMOHHYIO KPHBYIO, BBIYUCIIATH CPEJHEE 3HAYCHHE
MpU3HaKa.

PackprsiBaTh copepkaHie TEPMUHOB U MOHSITHIN:
HAC/IEICTBEHHAs: M3MEHYMBOCTb, KOMOMHATHUBHAS
HM3MEHYHBOCTh, MyTAIHOHHAS! H3MEHUYMUBOCTh, MyTAHT,
MyTaluy: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE;
TIOJUIUTIONWS, AaHCYTIJION/INS, MYyTareHBI.
XapakTepru30BaTh HACIEICTBEHHYIO H3MEHINBOCTb;
(hopMyIHpOBaTh 3aKOH FOMOJIOTMYECKHUX PSIJIOB B
HacneacTBeHHOH u3menunsocty H. . BaBuiiosa u
0OBSACHATH €r0 3HaYeHue 11l OMOJIOTUHU U CEIEKIIUH.
KrnaccuduuupoBaTb MyTanuu: reHHbIe, XDPOMOCOMHEIE,
TEHOMHBIC U TIPUBOJIUTH IIPUMEPBI MYTAIHH.




OOBACHATH IPUYNHBI BOSHUKHOBEHHS MYyTaLlUi, POJib
(haKTOPOB-MYTareHOB.
CpaBHHBATH BUJIbI MYTALHI; BBISBIIATH IPUYHHBI
HACJIEACTBEHHOI U3MEHYMBOCTH, UCTOUHUKU MYTareHOB
B OKpYXarolei cpesie (KOCBEHHO).

XapakTepuzoBaTh BHESICPHYIO
HACJIEICTBEHHOCTh U M3MEHUHBOCTb.
PackpbiBaTh coJiepiKaHHE TSPMUHOB U MOHSTHIA:
KapUOTHUII YeJIOBEKa, INTOICHETHYECKUI METO,
reHeaIorH4YeCKUi METO, POJOCIIOBHBIC, OJIM3HEI[OBBIN
METO/I, HACJIEICTBEHHbIE 00JIe3HH: (MOHOTCHHBIE, C
HACJIEICTBEHHOH MPEPAacIIONIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TEHETHIECKOE
KOHCYJIbTUPOBAHHUE.
[Mepeuncisite 0COOCHHOCTH U3yYEHHUS TCHETHKN
YeJIoBeKa; IPUBOIUTH IIPHUMEPbI HACIIEICTBEHHBIX
0oJie3Hel YeIoBeKa, XapaKTepH30BaTh METO/IBI HX
MpOoQHUIAKTUKH; 000CHOBBIBATh 3HAYCHUE MEIHKO-
TeHETHYECKOTO KOHCYIbTHPOBaHUs. BBIBIATE 1
CpaBHUBATH MEXy cO0O0W TOMHUHAHTHBIE U
peliecCuBHbIC IPU3HAKU YEIOBEKa.
CoCTaBIIsITh M @HAJIM3UPOBATH POIOCIOBHBIC YSJIOBEKa

Cenexuust
OpraH13MOB.
OCHOBBI
OHOTEXHOJIOTH
u

PackpbiBaTh conepyKaHie TSPMUHOB U MOHSTHIA:
CeNEKIHs, COPT, ITOPOJA, IITAMM, TOMECTUKALMS, UITH
0/IOMaIlTHUBaHKE, [IEHTPbI MHOT000pasus 1
MIPOUCXOKICHHUSI KYJIbTYPHBIX PACTCHHUI M )KUBOTHBIX,
rUOpUAN3aINsl, UCKYCCTBEHHBINH 0TOOP.

HasbiBaTh 1 CpaBHHBATh OCHOBHBIE TAIBI PA3BUTHS
cenexknuu. M3narars yaenue H. Y. BaBunosa o menrpax
MIPOMCXOKICHHS KyJIbTyPHBIX PACTCHUI; pa3inyarh
LEHTPBI Ha KapTe MHUPA, CBSI3BIBATH UX MECTOIMOJIOKEHUE
C OYaraM¥ BO3HMKHOBCHHUSI IPEBHEHIINX [IUBHIIA3ALIUH.
CpaBHMBATb COPTA KYJIbTYPHBIX PACTEHHUH, TOPOIbI
JOMANITHUX )KUBOTHBIX U UX JTUKUX ITPCAKOB.




O1eHHBAaTh POJIb CEICKIMU B 00ECTICUCHHH
IIPO/IOBOJILCTBCHHON 0E30IIaCHOCTH YEIOBCYECTBA
PackpbIBaTh coJiepiKaHHe TSPMUHOB U MOHSTHIA:
HCKYCCTBEHHBIN 0TOOP, MacCoBbIi 0TOOD,
HUHIMBHUIYaJbHBIH 0TOOD, SKCTEphED,
OJIM3KOPOACTBEHHOE CKPELMBAHUE, YUCTAS JINHUS,
reTepo3KC, HEPOJICTBEHHOE CKPEIUBaHNUE,
HCKYCCTBEHHBI MyTareHes, OJIUILION/IBL.

CpaBHHBaTh (POPMBI HCKYCCTBEHHOTO 0TOOpA
(MaccoBOro M MHIAMBUYaJIbHOT0), BUIbI THOPHIM3ALIUH
(OMM3KOPOJCTBEHHON M OTAAJICHHO), CIIOCOOBI
OJTyYEHHS TIOJUILIOUJIOB.

[IpuBOaUTE IPUMEPHI JOCTIKEHHUH CENIEKIINU PACTEHUI
1 JKUBOTHBIX.

PackpbiBaTh co/epiKaHHe TSPMUHOB U MOHSTHIA:
OHOTEXHOJIOTHS, KJIETOUHAS HH)KCHEPHs, TeHHast
HEDKEHEpHsl, KIIOHUPOBAHKE, TPAHCTCHHbIE OPraHU3MBI,
I'MO (reneruueckn MOANGHIUPOBAHHBIC OPTAHU3MBI).
XapakTepnu3oBaTh OMOTEXHOJOTHIO KaK OTPacib
MIPOU3BO/ICTBA, OCHOBHBIE IOCTHKEHUSI OMOTEXHOJIOTUN
B 00J1aCTH MPOMBIIUICHHOCTH, CEIIbCKOTO XO3SHCTBA U
ME/IULMHBL.

IMepeuncisaTh U XapaKTepU30BaTh OCHOBHBIC METOIbI H
JOCTHKEHHSI OMOMH)KECHEPHU.

OOCy1aTh YKOJIOTHYECKHE U STHYECKUE aCHIEKThI
HEKOTOPBIX UCCIIEIOBAHUH B 00/1acTH OHOTEXHOIOT UK
(KITOHMPOBAHMUS, HCKYCCTBEHHOTO OTLIIONOTBOPEHUS,
HAITPaBJICHHOTO U3MEHEHUS TCHOMA U CO3IaHUs
TPaHCICHHBIX OPraHU3MOB)

OBIIEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

1o

34




MNOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KonnuectBo
4acoB
Ne n/n Tema ypoxa :f;):: Mpakr DJIeKTPOHHBbIe  1H(POBHIE
Bcer Hbre | HU€CKH o0pa3oBaTelibHbIE Pecypchbl
0 60 | €
pabo pa6oTsl
ThI
bubnuorexa LHOK
https://m.edsoo.ru/863e6122ht
tps://m.edsoo.ru/863e632a
1 | buonorus B cucreme HayK 1 Ypox "buonorus - Hayka o
xuBoit  mpupoxe"  (POLI)
https://resh.edu.ru/subject/less
on/3827/start/118940/
Meroasl  MO3HAaHUA  JKUBOM
npuposl. [Ipaktiueckas pabora
2 Ne 1 «H cnonp3oBaHue 0. bubnmorexa IIOK
Ppa3IMIHBIX METOJIOB mpu | 1 5 https://m.edso0o.ru/863e6122
U3y4CHUH OHOJIOTHYECKHX
00BEKTOBY
3 Bbuonornueckue CHCTEMB, bubnmotexa IHOK
HPOLIECCHl M UX U3YYCHUE 1 https://m.edso0.ru/863e6564
4 XUMHUYECKUH COCTaB  KIJIETKH. bubnmotexa IHOK
Bojia 1 MUHepasbHBIE COJIH 1 https://m.edso0.ru/863e674¢
5 benku. CocraB u crpoeHue bubnuoreka LIOK
OEeIKOB 1 https://m.eds00.ru/863e6b72
6 | ®epMeHTEI — OMOJOrHUECKHE 0. bubnuoreka LIOK
karanuzatopel. JlabGopatopHas | 1 5 https://m.edso0o.ru/863e6b72
pabora Ne 1  «U3yueHue
KaTaIUTUYECKOW  aKTHMBHOCTH
dbepmenToB (Ha npumepe



https://m.edsoo.ru/863e6122ht
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aMHJIa3bl UIIH KaTaJ'IaSLI) »

VraeBoipl. JIuruabt

bubnuorexa LHOK
https://m.edso00.ru/863e¢6870
VYpok "Heopranuueckue
COCTUHECHUS KIICTKH.
VYrieBojibl u JIMTIHJTBL.
PerynsipHble M HeperyispHbIe
ouomnonumepsr” (PDII)
https://resh.edu.ru/subject/less
on/5397/start/283870/

Hyxnevnnossle kucnotsl. AT®

bubnuorexa LHOK
https://m.edsoo.ru/863e6d5¢c
VYpoxk "Opranuueckue
BEILIECTBA: Oenku u
HYKJICMHOBBIE KUCJIOTBI, U UX
3HadyeHue. ATO" (POLI)
https://resh.edu.ru/subject/less
on/3840/start/163096/

I/ICTOpI/ISI U METOJbl U3YUCHHUSA

kietku. Knerounas teopus

bubnmorexa LHOK
https://m.eds00.ru/863e6e88
VYpok "LluTonorus — Hayka o
kierke. Kierounas Tteopwus.
HememOpanHble  opraHoubl
KJIeTkn" (POII)
https://resh.edu.ru/subject/less
on/5383/start/153371/

Kierka kak OCJIOCTHAA JKHUBas

Ypok "MemOpaHHbIE
OpraHouabl KJIeTkd. Sapo.
IIpokapuoTsl ¥ 3yKapuOThHI"

cucreMa (POIID)
https://resh.edu.ru/subject/less
on/3847/start/8616/

Crpoenue 9YKapHOTHUYECKOM Bubnunoreka HOK

kietkd. JlaboparopHas pabota

https://m.edso0.ru/863e6{f0Ohtt



https://m.edsoo.ru/863e6870
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e6d5c
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/less
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e6ff0htt

Ne 2 «M3ydeHue crpoeHHA
KJIETOK pacTeHMH, >KUBOTHBIX,
rpuboB M OakTepuil  mox
MHKPOCKOIIOM ~ Ha  TOTOBBIX

ps://m.edsoo.ru/863e716¢

MHUKpOTIpenaparax u ux
ONMCAHHE
bubnuorexa IHOK
https://m.eds00.1ru/863e¢766¢
Ypok  "OOMEH  BeIIECTB:
OOmeH BEILICCTB WIN (oTocuHTE3 U OHOJIOTHIECKOE
MeTaboIu3M okucienue. (I Konu3 u UKI

Kpebea" (POII)
https://resh.edu.ru/subject/less
on/3917/start/46777/

dortocuHTe3. XeMOCHUHTE3 bubimorexa 0K
i https://m.eds00.ru/863e¢7c¢98
bubnuorexa HOK

DHepreTHyecKuii 0OMeH

https://m.edsoo.ru/863¢7aae

JKusHEeHHBIH LMK~ KIJIETKH.

Jlenenue KJICTKH. Murto3s.
Jlaboparopuass pabora Ne 3
«Habnronenue MHTO3a B

KJIETKaX KOHYMKa KOpCIIKa JIyKa
Ha rOTOBBIX MHUKpOIIpEIiapaTax

bubnuorexa LHOK
https://m.edso0.ru/863e7dc4

buocunre3  Oenmka.  Peaxrmst bubnmotexa IHOK
MaTPUYHOTO CHHTE3a https://m.edso0o.ru/863e¢796¢
Tpancnsuus —  OuocuHTe3 bubnuoreka LIOK
Oenka https://m.edsoo.ru/863e796¢
Heknerounsle GopMBbI XKU3HU — bubnuoreka LIOK
BUPYCHI https://m.edsoo.ru/863e7540
Ypox "PaboTbt T'CHOB

MPOKAPHOT M JYKapHOT.
Bupycel. 'eHnast u kieTouHas
umKeHepus' (PDII)



https://m.edsoo.ru/863e766c
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

https://resh.edu.ru/subject/less
on/3939/start/105165/

q)OpMI;I PasMHOXKEHUS
OpraHusMoB

Bubnmnoreka HOK
https://m.edso0o0.ru/863e81b6ht
tps://m.edsoo.ru/863e831e
Ypok "Becnonoe u moioBoe
pasMmHoxeHue.  JKu3HEHHbIE
LUKJTBI Ppas3HbIX rpymnmn
Opranu3MoB" (POLI)
https://resh.edu.ru/subject/less
on/5359/start/270999/

Metios

bubnuorexa LHOK
https:/m.edsoo.ru/863e7f4a
Ypox  "JleneHue — KJIETKH.
Kierounpi nukia. Muto3 u
Meiio3. O6pazoBanue
MOJIOBBIX KJIETOK y )KHBOTHBIX
u pactenmii" (POLI)
https://resh.edu.ru/subject/less
on/3927/start/105895/

OOpasoBaHHe U pa3BUTHE
TIOJIOBBIX KIJICTOK.
OmoJ0TBOpEHHE.

Jlaboparoprast pabora Ne 4
«3y4ueHne CTPOEHHUs MOJOBBIX

bubnmorexa LHOK
https://m.edso0.ru/863e81b6

KIIETOK Ha TOTOBBIX

MHKpOTIpenaparax»

WnouBunyansHOE pasBuUTHE Bubnunoreka IIOK
OpraHu3MOB https://m.edso00.ru/863¢8436
lenetuka  — HayKa o Bubnunoreka HOK
HACJIEICTBEHHOCTH u https:/m.eds00.ru/863e8612
HM3MEHYHBOCTH Ypox "TI'eneTmueckas

nHpopManus e€ peanu3anyus B
kietke. I'en. 'enoM. Peakiuu



https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e81b6ht
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e7f4a
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

MaTpuuHoro cuaresa" (POIL)
https://resh.edu.ru/subject/less
on/5352/start/295780/

3aKOHOMepHOCTI/I HacCJICaIOBaHUA

bubnunoreka HOK
https://m.edsoo.ru/863e8878
Ypox "MoHoruopuHOe
ckpemuBanue. IlepBelii U

TIPU3HAKOB. MonorubpuaHoe BTOpO  3akoH  Menzens.
CKpelIMBaHUe eneTnyeckass CHMBOJIMKA U
TEPMHHOJIOTHUS" (PBLIL)
https://resh.edu.ru/subject/less
on/5386/start/301065/
Bubnuoreka IHOK
https://m.edsoo.ru/863e89a4
JluruOpupHoe  CKpeulMBaHHE. VYpok " IurubpumHoe
3akoH HE3aBUCUMOTO ckpemuBanue. Tpetuil 3akoH
HacJIeZOBaHMs IPHU3HAKOB Mennens" (POLI)
https://resh.edu.ru/subject/less
on/4725/start/107947/
mpakos. Naoparopian buGmorera LOK
. https://m.edsoo0.ru/863e8c60
pabora Ne 5  «M3ydeHue v e
POk LETUICHHOE

pe3y/bTaToOB MOHOTHOPUIHOTO
JUTHOPUIHOTO CKPELIUBAHUS Y

HacienoBanue reHos" (POILI)
https://resh.edu.ru/subject/less

APO3OQMIBL  Ha  TOTOBHIX on/4755/start/1 18828/
MHKpPOIIpenaparax»
T'enernka moma. Hacaemosanwue Bubnunoreka 1IOK

TIPU3HAKOB, CHCTIJICHHBIX C
I10JIOM

https://m.eds00.ru/863e8c60

VYpok "IlocTamMbpHoHambHOE
pasBuTHe OpraHmu3Ma.
Ornpepenenne noJa.
CamoperyJisiiidss 1 roOMeocTas.
Creonoseie  kierku" (POLI)
https://resh.edu.ru/subject/less



https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e8878
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e89a4
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/less

on/5385/start/119865/

bubnuorexa LHOK
M3MeHUnBOCTS. https://m.edsoo.ru/863¢e8efe
Henacnencrsennas Ypox "OcHOBHBIE
n3MeH4YnBOCTh.  JlabGopaTopHas 3aKOHOMEPHOCTH
pabora Ne 6. Usyuenwme W3MEHYHBOCTH:
MO (pUKALIMOHHON Mo U UKaIOHHAs,
HW3MEHYHUBOCTH, MOCTPOCHHE KOMOHHATHBHAS u
BapHALIMOHHOTO psma u MyTanuoHHas" (POLI)
BapUAIIMOHHON KPUBOI» https://resh.edu.ru/subject/less
on/5387/start/17435/
HacrencrBenHass H3MEHUYHBOCTb.
JlaGoparopnass pabora Ne 7. bubnmnoreka HOK

«AHanu3 MyTaui y 1po30(QHuist
Ha FOTOBBIX MHKPOIIPENapaTax»

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

I'eneruka yenoBeka

Bubnuoreka IHOK
https://m.eds00.ru/863e¢8d78
VYpok '"I'emeruka uenoBeka"
(PDIII)
https://resh.edu.ru/subject/less
on/3653/start/47180/

O060061meHne o TeMe
«HacnencTBeHHOCTE u
U3MCHYUBOCTH opraH HU3MOB»

Ypok "U3meHunBOCTB"
(MDI)

https://uchebnik.mos.ru/materi
al view/lesson templates/222
3209?menuReferrer=catalogue

Cenexrust Kak HayKa U 1npouecc

Bubnuoreka IHOK
https://m.edso00.ru/863¢9214
VYpok "I'eHeTnka u cenmexius"”

(PBIII)
https://resh.edu.ru/subject/less
on/3861/start/295751/

MeTto bl " JOCTYDKCHUS Bubnunoreka HOK

CEJIEKIUU pacTeHuit U

https://m.eds00.ru/863¢9214



https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://resh.edu.ru/subject/less
https://uchebnik.mos.ru/materi
https://m.edsoo.ru/863e9214
https://resh.edu.ru/subject/less
https://m.edsoo.ru/863e9214

KHUBOTHBIX

3 | buorexHonorusi Kak OTpacib Bubnunoreka HOK
4 [IPOM3BOICTBA 1 https://m.eds00.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB 1 4
T10 TTPOI'PAMME 34
TEMATHUYECKOE IIJIAHUPOBAHUE
11 KJIACC
DJIeKTPOHHBIE OcHOBHBIE JlesITeJIbHOCTh YUHTEJIs C Y4eTOM MPOrpaMMbI
HaumenoBan (uugposbie) BH/IbI BOCNIMTAHUS IIKOJIbI
Nen/u | M€ Pasenon u KonuyecTBo yacoB | od0pa3oBaTeib esiTeIbHOCTH
TeM Hble pecypchl odyyarommxest
MPOrpaMMbl
Bcero IIpakTuyeckue padoThl
1 | DBosmonxoHHa 1 PackpriBath coneprkanue -
s1 OMOJIOTHS TEPMUHOB W TIOHSITHIA: DBOJIOUS, | YCTAHOBJICHHE
nepexoiHbIe POPMBI, JIOBEPUTETHHBIX
(brIToreHeTHYECKUE PSI/IbI, BUIBI- OTHOIIICHUM
SHJ/ICMHKH, BUBI-PEIINKTHI, 3aKOH | MEXIY
3apO/IBIIIIEBOTO CXO/CTBA, MeIarorHYecKu

OMOTreHETHYECKHI 3aKOH,
TOMOJIOTUYHBIC U aHAJIOTHYHBIC
OpraHbl, pyJUMEHTAPHBIC OPTaHbI,
ATaBU3MBI.

TepeuncisiTh OCHOBHBIE ITAIIbI
paSBI/ITl/lﬂ SBOH}OLII/IOHHOI\/’I TCOpI/lI/l.
XapakTepu3oBaTh CBUACTEIbCTBA
9BOJTIOLIUH: TTAJICOHTOIOTHUECKHUE,
ouoreorpaduueckue,
IMOPHUOIOTHYECKHE,
CpaBHHTEIIbHO-aHATOMHUUECKHE,

M PabOTHUKOM
u
00yJaroIUMHCS

s
CHOCOOCTBYIOII
X
MO3UTHBHOMY
BOCIIPHSATHIO
00y4aromuMHCs
TpeOoBaHuil U
pocK0



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

MOJICKYIISIPHO-ONOXMMHUYECKHE.
[TpuBOAMTH MTPUMEPHI IEPEXOTHBIX
(hopM OpraHu3MoB,
(UIOTeHETUUECKUX PSIIOB.
IpuBomuth GOpMyIUPOBKI
3aKOHOB OMOT'€HETHYECKOTO 1
3apOABIIIEBOTO CXOJICTBA
PackpsiBaTh conepxxanue
TEPMHHOB U ITOHATHN:
CHUCTEMATHUKa, ECTECTBEHHBIN 1
MCKYCCTBEHHBIH 0TOOP.
XapakTepu30BaTh OCHOBHBIE
9BOJIOLIMOHHBIEC NI, KOHIECTIIIHN
¥ TEOPHH; CPABHUBATH B3TJISLIbI HA
Bu1 1 3BoJronnio K. Jlunues, JK.b.
Jlamapka, Y. /lapBuna. OueHuBath
BKJa] JIMHHEs B pa3BUTHE
CHCTEMATHKU U OOBACHATH
TIPUHIIMITBI OUHAPHOM
HOMEHKJIATypbl. XapaKTepu3oBaTh
COJIepKaHNE U 3HAYCHUE
9BOJTIONMOHHOM KoHIerun XK. b.
Jlamapka.

O11eHNBATh €CTECTBEHHO-HAYYHbBIE
U COLIMAIIbHO- PKOHOMHYECKHE
TIPENOCHIIKY BO3HUKHOBEHHS
9BOJIIOLIMOHHOM Teopun Y.
JlapBuHa.

PackpsiBaTh comepxanue
9BOJIIOLIMOHHOM Teopun Y.
JlapBuHa; cpaBHUBATh
HEONpPEeENEHHYIO U
OTIPEICTEHHYIO N3MCHIUBOCTb,
€CTECTBEHHBII M NCKYCCTBEHHBII

[Ie€AarOruIecKOrT
0 paboTHHKA,
[IPUBJICYCHUIO
UX BHUMAHUS K
obcyxaemont
Ha ypOKe
uHpOpMAIHH,
AKTHBH3AI[MH
[MO3HABATEJILHO
"
JEATELHOCTH;
noOyx/IeHHE
oOyuaromuxcs
co0momaTte Ha
ypoke
0OIEenPUHSATHIE
HOPMBI
MOBEICHUS,
mpaBuIa
001eHus co
CTapILINMU
(memarorundyecku
MU
pabGoTHUKAMM)
u
CBEPCTHUKAMH
(oOyuaronmuc
s), TPUHIUIIBI
yueOHOM
JCIUTLIMHBL 1
camMoopraHu3aig
WU,




otoop, Gpopmbl OOPLOBI 32
CYLIECTBOBAHHE.

OnuckIBaTh MOJI0XKEHUS
CHHTETHYECKOH TEOPUH IBOJIOLMU
(CTD) 1 0OBsICHATH €€ 3HaUCHHE
1 GuoJioruu

PackpbiBaTh conepixanue
TEPMUHOB U HOHSTHIA:
MHUKPOIBOJIIOLHSI, BUJI, KPUTEPUH
BU/JIa, apeal, OIMYJIsALMs,
reHO(OH/I, MyTalll1, KOMOHHAIINH
reHOB. XapaKTepr30BaTh BUJI KaK
OCHOBHYIO CHCTEMAaTHUYECKYIO
€IMHUILLY U LETOCTHYIO
OUOJIOTHYECKYIO CUCTEMY.
BolaensTh KpUuTeprn BHIa
(Mopdonornyeckui,
(usnoNOrNYUeCKui,
OHMOXUMHUYECKHH, FEHETHYECKHH,
9KOJIOTMYECKH, reorpadraeckmii)
U IPUMEHSATH KPUTEPUH JIIs

[IpUBICYCHHE
BHHMAaHUS
oOyyqaromuxcs K
L[EHHOCTHOMY
aCIeKTy
H3y4aeMbIX Ha
ypokax
SIBJICHUH,
OpraHu3aLus ux
paboTsl ¢
MoJTy4aeMoil Ha
ypoke
COLIAIIBHO
3HAYMMOU
nHdopmarmen —
HHUIMHPOBAHUE
ee o0CyKaeHUs,
BBICKa3bIBAaHMS
o0y4arommumucs
CBOETO MHEHUS
0 ee MOBOLY,

OITHCaHMsl KOHKPETHBIX BUJIOB. BBIPAaOOTKH
XapakTepu3oBaTh MOMYJISIUIO KaK | CBOEro K Hel
CTPYKTYPHYIO €IMHHUILY BHIA U OTHOILICHUS;
9BOJIIOLIUH. -
OmnuceIBaTh MOMYIAIHNIO IO HCTIONIB30BAHUE
OCHOBHBIM IIOKa3aTENsIM: COCTaB, BOCIIUTATEIIbHBI
CTPYKTYpa X

PackpsiBaTh conepixaHue BO3MOXHOCTEH
TEPMUHOB U IOHSATHIA: coJiepHxKaHUA
KOMOWHATHBHAS H3MEHYHBOCTD, y4eOHoro
MyTaluy, MyTallMOHHBIH IIpoLiece, | MpeaMeTa depes
MOMY/ISILIMOHHBIC BOJHBI, Apeid JIEMOHCTPALIUIO
TeHOB, U30JIA1IUSI, MUTPALIUH. obyJaromumcs




XapakTepu3oBaTh JIEMEHTapHbIC
(haxTOPBI BOJTIOLHH:
MyTalMOHHBIN Mpo1ece,
KOMOWHATHBHAS H3MEHYHBOCTD,
HOMYJISILIMOHHBIE BOJIHBI, Apeiid
TCHOB, U30JISILUS, MUTPALIHS.
VYcranaBiauBaTh MPUYHHHO-
CIIE[ICTBEHHBIE CBSI3H MEXIY
MEXaHU3MOM U Pe3yJIbTaTOM
NeHCTBUS ABMKYIIMX CHJI
(onemeHTapHBIX (haKTOPOB)
9BOJIIOLIUHT

PackpriBath comepkanue
TEPMUHOB U IOHATHIA:
€CTeCTBEHHBIII 0TOOp, OOpBOa 3a
cyuectBoBanue. OmuceBaTh
MEXaHU3M AeicTBUs
€CTECTBEHHOTO 0TOOpA.
XapakTepru3oBath (GOpMBI
€CTECTBEHHOTI'0 0TOOpa
(mBrkymmit, cTabUIM3UPYIOLIN,
JM3PYINTHBHBIN) U CPaBHUBATH UX
MEXIy cOOOH.

XapakTepu3oBatb 00pb0y 3a
CYLIIECTBOBAHHUE U CPABHUBATDH €€
BHJIBI (MEXKBUIOBAS,
BHYTPUBHI0Basi, 00pp0a ¢
HeOJIaronpHUATHBIMH (haKTOpaMH
BHEIITHEH Cperibl)

PackpeiBaTh conepxanue
TEPMHHOB U MOHATHIA:
MIPUCHIOCOOICHHOCTB,
MMOKPOBUTEJILCTBEHHAS U
npeocTeperarnas OKpacka,

MIPUMEPOB
OTBETCTBEHHOT'O
, TPaXIaHCKOTO
MOBE/ICHMUS,
MPOSABJICHUA
YeJI0BEKOTIO0Ms
u
nobpocepiedHo
cTy, yepes
mo100p
COOTBETCTBYIOIIL
X TEKCTOB A
YTeHWsl, 3ajad
JUTSL PEILICHUS,
IPOOJIEMHBIX
CUTyaluii  ams
o0CyXIeHUsT B
KJacce;
NIPUMEHEHHE Ha
ypoke
HHTEPaKTHBHBIX
(dopm paboTsl ¢
o0y4arommmucs

HWHTEJUICKTYalb
HBIX urp,
CTUMYJHPYIOIIN
X
M03HABATEIIbHY
0 MOTHBAIHIO
o0yuJarommxcs;
JUCKYCCHIA,
KOTOpBIC _JTAfOT




MacKHpOBKa, BUI000pa3oBaHue.
OnuceBaTh MEXaHU3M
BO3HHKHOBEHHSI IIPUCITOCOOIICHHI
Y OpraHu3MOB.

BrusiBIsiTE 10 H300pakeHHsIM, Ha
JKUBBIX U (PHKCHPOBAHHBIX
rpenaparax mpHUMepsbI
MTPUCTIOCOOICHHOCTH PACTECHUI 1
JKMBOTHBIX K YCIIOBHSIM CPEIIbI
o0uTaHus, JOKa3bIBaTh
OTHOCHTEJIbHYIO
1es1ecoo0pasHoOCTh
MPHUCTIOCOOICHUIA.
XapakTepu3oBaTh ClOCOOBI U
MeXaHH3MbI BUZ000pa30BaHus;
OITKCBIBATH U CPABHUBATH
OCHOBHBIE (HOPMBI HKOJIOTHYECKOTO
U reorpaduveckoro
BUI000pa30BaHuUs

PackpbiBaTh conepixaHue
TEPMUHOB U HOHSATHIA:
MaKpO3BOJIIOLHS, (PUIIOTEHE3,
OUOJIOTHYECKH ITPOrpecc 1
perpecc, apomophos,
WAMOaganTamms, oomas
JIeTeHEePALHsl, a Al THBHAS
pamuarusi.

Xapaktepu3oBaTh (pOpMBbI
9BOJIFOIIUH.

BeisiBisiTe apoMopdo3bl 1
UIMOAJaN Tl y PACTeHUH U
JKABOTHBIX.

CpaBHUBATh OHOJIOTHUYECKUIT
POrpecc u OMOIIOTHYECKUI

oOyJaromumcs
BO3MOXKHOCTh
npuodpectu
OIIBIT

BEJICHUSA
KOHCTPYKTUBHO
ro JTHajnora;
TPYNIOBOM
paboThl MM
paboTsI B
rnapax, KOTOpbIe
yuat
KOMaHIHOH
pabote u
B3aNMOJEHCTBI
0 C JpyruMu
TIETHMH;
BKJIIOYCHHE B
YPOK HUTPOBBIX
TpoLeayp,
KOTOpEIE
TTOMOTAfOT
HOJIePXKaTh
MOTHBALIMIO
oOyJarormuxcs K
TIOJIy4YSHUTO
3HaHUi,
HaJOKUBAHHUIO
TO3UTUBHBIX
MEXJTUIHOCTHBI
X OTHOUICHHH B
KJacce,

TIOMOT AT




perpecc, apoMopdo3,
HMAMOATANTAIMIO U OOLILYIO
JICTCHEePALIHIO.

BBISBIIATE B3aHMOCBSI3H MEKTY
MyTSIMU ¥ HaIlPaBJICHUSIMH
9BOJIOLMH Y PACTCHUH U
JKUBOTHBIX

Bo3HukHOBEHH
€ W pa3BUTHE
JKU3HU Ha
3emite

0.5

PackpriBath coneprkanue
TEPMUHOB U TIOHSATHIA:
KpealmoHn3M, aDUOTeHe3,
BUTAJIM3M, ITAaHCIICPMHUSI, OOII033,
KOaIepBaThl, IPOOHOHTEL,
cuMOuorene3. XapakTepru3oBarh
METO/Ibl U3YYCHHSI HCTOPHYECKOTO
MPOLIIOTO 3eMJIH.

[epeuncasTh OCHOBHBIE ATAIbI
XUMHYECKON ¥ OMOIOTHYECKON
9BOJIIOIINH.

W3znarate cojeprkaHue TUIIOTE3 U
TEOpHii BOSHUKHOBEHUS )KU3HU Ha
3emiie (KpealnoHn3Ma,
CaMOMPOU3BOJILHOTO 3aPOXKICHHS
(CTIOHTaHHOTO), TAHCTIEPMHUU,
runote3sl PHK-mmpa).
OmnuceiBath 3xcriepuMeHTsI C.
Munnepa u I'. FOpu no
MOJIy4EHHIO OPraHMYEeCKUX
BEILIECTB U3 HEOPraHMYECKUX
myTéM aOMOTeHHOTO CHHTE3a
PackpriBath comeprkanme
TEPMHMHOB U MOHATHI: 30H, 3pa,
repuo, apoMopdossl,
WJIM0AIANITALHH.

3HaTh MOCJIEI0BATEILHOCTh 30HOB:

YCTaHOBJICHUIO
J0OpoXKeIaTens
HOM

atmocdepbl  BO
BpeMsl ypoKa;

OpraHu3anus
medcerBa
MOTHBHPOBAaHH
bIX u
SpYAUPOBAHHBIX
oOyuarormxcs
HaL X
HEYCIIEBAIOIIIM
u
OJIHOKJIACCHHKA
MH,

JIAIOIIETO UM
COIMATBHO
3HAYUMBIH OITBIT
COTPYIHUYECTB
a W B3aUMHOU
TTOMOIIIH;
MHULUHPOBaHKE
U TOJJepKKa
HCCIIEN0BATENBC
KoM
NESITeITHHOCTH
oOyuJaromuxcs B
pamkax
peanu3anuu
AMU
WHIUBUYaJIbH




KaTapxei, apxe, mpoTepo3oi,
(hanepo30ii; 3p: apxeiickasi,
MIPOTEPO30MCKas, Naneo3oicKas,
M€e30301CKasi, KaifHO30MCKasl;
MePUO/IOB: KEMOPUHCKH,
OPIOBUKCKHN, CHITYPUHACKHUH,
JIEBOHCKUH, KAMEHHO YT OJIbHBIN,
TIEPMCKHI, TPHACOBBIH, IOPCKHA,
MEJIOBOM, IMaJIeOreHOBBIN U
HEOTCHOBBIH, aHTPOIOTEHOBBIM.
XapakTepu30BaTh OCHOBHbIE
COOBITHS B PA3BUTHA
OPTraHW4ECKOTO MUpA 110 3paM 1
MEPHOJIAM I'e0JOrNUECKON
HCTOPUH; ATAIIBI PA3BUTH
PACTUTENBHOTO U JKUBOTHOT'O
MHUpa.

Beiaenuts riaBable apoMopho3bl
pacTeHuil v KUBOTHBIX.
CpaBHHUBaTh MKy c000i
MIPEACTABUTEINCH CHCTEMaTHYECKIX
IPYIIIT OPraHU3MOB, BBISBIATD
YepThl YCIOKHEHUS U
HPHUCIIOCOOICHHOCTH K YCIIOBUSIM
JKU3HU

PackpsiBath comepxanue
TEPMHUHOB U TOHATHIN:
CHCTEMAaTHKa, HCKYCCTBEHHAs U
€CTECTBEHHAs KJIaCCH(PHUKALIHS,
OuHapHasi HOMEHKJIATYpa,
NPUHLIMIT HEPAPXUYHOCTH.
XapakTepru30BaTh COBPEMEHHYIO
CHCTEMY OPTaHMYECKOTO MUPa
PackpeIBaTh comepaHue

BIX u
IPYIIOBBIX
HCCIIEI0BATEIIBC
KAX MPOCKTOB,
4TO Jact
o0yJarommmest
BO3MOYKHOCTB
npuodpectu
HaBBIKH
CaMOCTOSITeIbH
Oro  peleHus
TEOPETUIECKOMN
pobemsbl,
TeHEPHPOBAHHUS
u  odopmieHUs
COOCTBEHHBIX
HJICH,
YBa)XKUTEJILHOTO
OTHOIICHHUS K
YY)KHM ~ HUJIEsIM,
0(OpMIICHHBIM
B paboTax
Apyrux
uccrienosarenci
s HaBBbIK
MyOIUYHOTO
BBICTYIUICHUS
nepes
ayJIMTOpHEH,
apryMeHTHpOBa
HUSL 1
OTCTauBaHMS
cBoeit TOUKHU
3pEHHSI.




TEPMUHOB U HOHSTHIA:
AQHTPOTIOJIOTHSI, aHTPOTIOTECHE3,
YeJIOBEK Pa3yMHBIH
(Homosapiens), npsiMOX0KI€HHE,
BTOpasi CUTHAJIbHAS CHCTEMA.
Iepeuncusrts 3anaun
AHTPOIOJIOT MU, 3TAIIBI
CTAQHOBIICHHS M Pa3BUTHS
MPECTaBICHNN O IPOUCXOKACHIH
yesoBeka. M3naratb OCHOBHBIC
nosoxxenus treopun Y. /lapsuna,
KPUTHYECKH OLICHHBATh
HEHAy4YHYI0 HH(POPMAIIUIO O
MIPOMCXOKACHUN YeJIOBEKA.

3HATh CHCTEMaTHYECKOe
nosioxkenue Buga Homosapiens,
HEepevnciIiaTh ero MopgoJoro-
AQHATOMHUYECKHE TPU3HAKU PA3HOTO
YpOBHSI (THII, KJIacC, OTPSII U JIp.).
VYcranaBiauBaTh 4YepThI CXOACTBA U
pa3IMuMii YesoBeKa 1 )KUBOTHBIX.
OOBSICHATD ¥ OLICHUBAThH 3HAUYCHHE
HAY4YHBIX 3HAHHH O
HPOMCXOKICHUHN YETOBEKa IS
HNOHMMAaHMS MECTa U POJIH
YeJIoBeKa B IIPUPOJIC

PackpbiBaTh conepixanue
TEPMHUHOB U HOHATHI: (JaKTOPBI
AQHTPOTIOTEHE3a, IPYIIIOBOE
COTPYJHUYECTBO, Pedb, OPyAHHHAs
JIeSTENILHOCTh, TOTMMOP(U3M.
XapakTepu30BaTh IBWKYILINE
cubl ((haKTOpPBI) aHTPOIIOTreHE3a:
OMOJIOTHYECKHE U COLMANIBHEIE,




CpaBHHUBATh X MEXIY CO00i
PackpbiBaTh cojepikaHme
TEPMHHOB U TIOHSTHIA:
ABCTPAJIONHUTEK, YEIOBEK yMEIbIH,
YeJI0BEK MPSIMOXO ASIIHH,
HeaHJiepTaiel], KpOMaHbOHEII,
HEOJIUTHYECKAS PEBOITFOLIHS,
NepBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh 1 CPaBHUBATh
MeX]y c000l OCHOBHBIE CTAIMN
9BOJTIOIIUH YEIOBEKA:
XPOHOJIOTMYECKHIA BO3PACT, apeat
pacrmpocTpaHeHust, 00bEM
TOJIOBHOTO MO3ra, 00pa3 KH3HHU U
opyaus Tpyaa

PackpbIBaTh cojepiKaHme
TEPMHHOB U MIOHSATHIA: PaChI,
pacoreHes, colual-IapBHHU3M,
pacu3M, METUCALIUSL.
XapakTepu3oBaTh M CPAaBHUBATh
MPEICTABUTENECH YSI0BEUECKIX
pac, pacKpbIBaTh IPUYHHBI H
MEXaHHU3MBI PacoreHesa,
MEePEUHCIIsITh U TIPHBOAUTD
PUMEPbI MPUCTIOCOOTIEHHOCTH
YENIOBEKA K YCIIOBHSIM CPE/IB,
MIPUMEPBI MIPUCIIOCOOUTETHHOTO
3HAUCHHS] PACOBBIX IIPH3HAKOB.
Jloka3sIBaTh CIUHCTBO BHA
Homosapiens, Hay4HYIO
HECOCTOSTENLHOCTh PACOBBIX
TEOpHil, UIeH COIMaIbHOTO
JTApBUHU3MA U pacu3Ma

OpraHu3Mel

"

PackpeiBaTh conepxanue




OKpY’KaroIas
cpena

TEPMUHOB U TOHSATHIA: SKOJIOTHS,
TIOJICBBIC HAOIOICHHUS,
9KCIIEPUMEHTBI, MOHUTOPUHT
OKpYy’Karolien cpeasl,
MOJICITUPOBAHHE, YKOJIOTHUECKOEe
MHPOBO33pEHHE.

IepeuncnsTe 32124 SKOJIOT UM, €&
pasielibl ¥ CBSI3M C IPYyTHMU
HayKaMH.

XapakTepu30BaTh METO/IbI
9KOJIOTHYCCKHUX MCCIICIOBAHMI
PackpriBath comeprkanme
TEPMUHOB U TIOHATHIA: cpeaa
00HMTaHMs, SKOJIOTHIECKHE
(bakTopel, OMOJIOTNUECKHI
ONTUMYM, OIpaHHYUBAIOIIN I
(JIMMUTHPYIOIIHH)

(axrop.

XapakTepu3oBaTh YCIOBHUS Cpejt
OOHTaHUS OPraHU3MOB,;
KIIaccupUIMpOBaTh U
XapaKTepU30BaTh HKOJIOIHUECKUE
(akTopsl: abHOTHYECKHE,
OMOTHYECKHE U aHTPOIIOTCHHBIE.
OnuceIBaTh AeHCTBUE
9KOJIOTHIECKHX (HaKTOPOB Ha
OpraHU3MBI.

XapakTepu3zoBaTb 0COOEHHOCTH
CTPOCHHS M KHU3HEICATEIBHOCTH
paCTeHI/Iﬁ U )KUBOTHBIX pa3HbIX
cpen oOuTaHuUs

PackpriBath comeprkanmne
TEPMUHOB U TIOHSATHIA:
abuornyeckue (GakTopsl,




(doToneproau3m, OHOTOTHYECKHE
PUTMBI.

AHanm3nupoBarth JieiicTBue cBera,
TeMIIepaTyphl, BIaKHOCTH Ha
OpraHU3Mbl ¥ IPUBOUTH
MIPUMEPBI IPUCTIOCOOICHHOCTH
OpTaHHU3MOB.

[IpoBo mTH OHONOTHYECKUE
HaOuoeHust 1 0QOpPMIISITh
pe3yiIbTaThl MPOBEAEHHBIX
HaAOJIIOICHU I

PackpriBath comeprkanmne
TEPMUHOB U TIOHATHIA:
Ouoruueckue aKTopsl,
XHUIIHUYECTBO, MAPA3UTHU3M,
KOHKYPEHLUS, MYTYaJIH3M,
CUMON03, KOMMCHCAIHU3M,
HaxJIEOHNYECTBO, KBAPTUPAHCTBO,
aMeHCaIN3M, HeHTpasin3M.
XapaxTepr3oBaTb OHOTHYECKHE
(axTophI ¥ BUJIBI
B3aMMOOTHOIICHUH MEXTY
OpraHW3MaMH; IIPHBOIUTH
MIPUMeEpPHI B3aUMHOM
HPHUCIIOCOOJICHHOCTH OPraHU3MOB.
CpaBHUBATH MEXy COOOH BHIBI
OMOTHUYECKUX B3aUMOJIECHCTBUN
OpTraHU3MOB

PackpsiBaTh comepxanue
TCPMUHOB U MTOHSITHIA: nomnyJisiuus,
YHUCJICHHOCTD, INIOTHOCTD,
POKIAEMOCTh, CMEPTHOCTb,
TIPUPOCT, MUTPAIH, THHAMHUKA
YHMCIICHHOCTH ITOIYJISIIUY.




XapakTepuzoBaTb OCHOBHBIE
MoKa3aTed M HKOJOTHMYECKYIO
CTPYKTYpY TOMYJISILUH;
OIMCBIBATH MEXAHU3MBI PETYJIALUU
YHCJIEHHOCTH MOMYJIAMI

CoobmiectBa u
9KOJIOTHYECKH
€ CUCTEMBI

PackpbIBaTh cojepikaHme
TEPMHHOB U MOHATHIA: OMOLICHO3,
9KOCHCTEMA, OMOTE€OIICHO3, BHIbI-
JIOMHUHAHTBI, DKOJIOTHUECKast
HUIIIA.

Xapakrepu3zoBaTh OHOLICHO3
(coobmiecTBO), €0 BUIOBYIO,
IPOCTPAHCTBEHHYIO U
TPOMHUUECKYIO CTPYKTYPBI.
OOBSICHATD POJIb KOMIIOHEHTOB
OMOoIIeHO3a B [TOJICP)KAHUU €TO
CTPYKTYpBI U CYLIECTBOBAHHS Ha
OrpeIeIEHHON TePPUTOPUHL.
OOBIACHATH OMOJIOTMYECKUN CMBICIT
SIPYCHOCTH U JINCTOBOW MO3aHKH.
CpaBHUBATh KOMIIOHEHTBI
OMOIIEHO30B, X BUIOBYIO,
MPOCTPAHCTBEHHYIO H
TPOMHUUYECKYIO CTPYKTYPBbI, CBS3U
MEX]ly OpraHu3MaMu

PackpbIBaTh cojepiKaHue
TEPMHHOB U MOHSATHI: 9KOCUCTEMA,
OHOreoIeHO3, MPOAYLIEHTHI,
KOHCYMEHTBI, PEIyL[CHTHI,
TpodHuUIEeCKUe YPOBHH, ITHIIIECBAsS
LETb U CETh, SKOJIOTHIESCKUE
MUpaMuIpl, OnoMacca, IpoayKIHs,
CYKIECCHSL.

XapakTepu3oBaTh CBOMCTBA




9KOCHCTEMBI (€€ CIIoCOOHOCTD K
JUTITEIIBHOMYCaMOTIOAJICPKaHHIO,
OTHOCHTEJIFHO 3aMKHYTBII
KPyroBOPOT BEILECTB,
HEOOXOIMMOCTh TIOTOKA SHEPTHH).
CpaBHHBaTh MaCTOUIITHBIE 1
JICTPUTHBIE MUILEBBIE LETIH,
TpopHUYECKUE YPOBHHI
9KOCHCTEMBEI.
Paznmuyars nupamMupl MPOLYKIUH,
l'll/IpaMI/I}ll)I YUCJICHHOCTHU U
MUpaMHIBI OOMACCHI.
CoCTaBIIATh LIENU U CETH MTUTAHUSL.
IIepeuncnaTs cBolicTBa
SKOCHCTEM: YCTOHYUBOCTb,
CaMOpeTyJSLus, pa3BUTHE
(cykueccusi).
OnuceIBaTh MEXaHU3M
MOAJePXKAHHsSI paBHOBECHS B
9KOCHCTEMAX.
XapakTepu3oBaTh CyKIECCUH,
BBISIBJISITH IPUYMHBI M 00IIHE
3aKOHOMEPHOCTH CMEHBI
9KOCHCTEM
PackpriBath conepkanue
TEPMUHOB U HOHSATHIA: BOJHBIC
9KOCHCTEMBI, OHOTeOIIeHO3bI,
(DUTOIIAHKTOH, 300IJIaHKTOH,
OeHTOC, TYMYC.
IIpuBOIUTE IPUMEPBI TPHUPOIAHBIX
9KOCHCTEM CBOCH MECTHOCTH.
CpaBHHBaTh Ha3eMHblE U
BOJIHBIE 9KOCHCTEMBI; OPraHH3MBbl,
o0pazyromiue pasHbIe




TpoUUECKHE YPOBHH
PackpbIBaTh conepkaHue
TEPMHHOB U HOHSTHIA:
QHTPOIOT€HHAas SKOCHCTEMA,
arpo’KocucTeMa, ypoosKocucTema,
6uropa3HooOpasue.
XapakTepu3oBaTh
arpo3KOCHCTEMBI U
ypOOIKOCHCTEMBI, 0COOCHHOCTU UX
CYILECTBOBAHMSL.

IIpuBOIUTE IpUMEPBI
AQHTPOMOT€HHBIX YKOCHCTEM CBOEH
MECTHOCTH, OITMCBIBATh UX
BHJIOBOM COCTaB U CTPYKTYPY.
CpaBHUBATH COCTAaB U CTPYKTYPY
[PHPOIHBIX IKOCHCTEM H
arpodKOCUCTEM, arPOIKOCUCTEM U
ypOo3kocucTeMm

PackpriBath comeprkanue
TEepMHHOB ¥ HOHATHIA: Ouocdepa,
JKMBOE BEIECTBO, THMHAMUYECKOE
paBHOBecue. OneHnBaTh BKiIax B.
U. BepHa/icKOro B cO31aHNe
ydenusi o 6uocdepe.
XapakTepnu3oBaTh COCTaB
6rocthepst, PyHKIIUH KUBOTO
BeIIecTBa buocdepsr u
orpeneNaTh (Ha KapTe) obmacTi
ero HauboJIBIIETO
pacmpoCcTpaHeHHsL.

IIpuBOIUTE IPUMEPHI IPOSBICHUSA
(hyHKIHIT )KUBOTO BEIIECTBA
orochepsl, OHOTeOXUMHUYECKOM
JESTEIbHOCTH YeJIOBEKA.




[lepeuncnsaTe ocobeHHOCTH
o6rocepsl Kak rI00aIbHOM
9KOCHCTEMBI 3eMIIH

PackpriBath conepkanue
TEPMUHOB U TIOHSATHIA:
LEIIOCTHOCTH OGHOCHEpBI,
KPYTOBOPOT BEILECTB,
OHOreOXUMUYECKUE LIUKIIBI
9JIEMEHTOB, 30HAJILHOCTh
6uochepsl, OUOMBI.

OnuckiBaTh KPYroBOPOT BELIECTB,
OMOre0XUMHUYECKHUE IIUKIIBI a30Ta U
yriepoja B buochepe.

OOBACHATD PUYNHY
30HAIBHOCTU Guocdepsl.
Iepeuncisath U XapaKTepH30BaTh
OCHOBHBIE OMOMBI CYIIIN 3eMIIH
PackpriBath comepkanue
TEPMUHOB U TIOHSATHIA:
AQHTPONOT€HHbIC H3MEHEHUS,
9KOJIOTHYECKHI KPH3HC,
ri06ajbHbIe IPOOIEMBI.
XapaxkTepu3oBats OMOChEpHYIO
POJIb YeJIOBEKa.

IIpuBoauTH IPUMEPHI
AQHTPOIOTeHHBIX H3MECHEHHI B
6uocepe.

OreHUBATh MOCIEICTBUS
3arps3HEHUs BO3LYIIHON, BOJHON
Cpeabl, UIBMCHECHHUSA KinMara,
COKpalleHus Grnopa3sHo0Opasusl.
DopmynupoBaTh COOCTBEHHYIO
MO3UIIUIO IO OTHOIIECHHIO K
rJI00AJIBHBIM U PErHOHATIBHBIM




9KOJIOTHYECKUM HpobiemMam,
apryMEHTHPOBATh CBOIO TOUKY
3penusi. Ha3piBaTh prunHEI
HOSIBJICHUS IPUPOJOOXPAHHOI
9TUKH, PACKPBIBATh 3HAUCHUE
mporpecca Juisl peoa0IeHHs
9KOJIOTHYECKOTO KpH3HUCca
PackpriBaTh conepixanue
TEPMHHOB U ITOHATHH:
paLoHaNIbLHOE
NPUPOJIONIOIb30BaAHHUE,
YCTOMUYNBOE pa3BUTHE,
KODBOJIIOIISL. XapaKTepru30BaTh
pannoHaIbHOE UCIIOIb30BAaHNE
TIPUPOTHBIX PECYPCOB; OCHOBHBIE
MIOJI0)KEHUST KOHIICTIIIN
YCTOHYMBOTO pa3BUTHUS

OBUIEE
KOJIMYECTBO
YACOB
IIPOI'PAMME

1o
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoanuecTBo
4acoB
Kont | Ilpak DJIeKTPOHHbIE
Ne n/m Tema ypoka poJb | THYeC nudpoBbie o0pa3oBaTe/bHbIE
Bcero | Hble KHne pecypchbl
pador | padot
bl bl
bubnmorexa LHOK
https://m.edsoo.ru/863ea20e

1 OBoJIOLUS U METOJbl €€ Ypok  "JlokazarenbcTBa

U3y4yeHUs sBoJiroun" (POII)
https://resh.edu.ru/subject/lesson
/5391/start/301036/
bubaunoreka I[HOK
https://m.eds00.ru/863e9570
Ucropus pa3BuUTUA Vpox "BO3HHMKHOBEHHE U

2 MPEJICTABJICHU I 00 pPa3BUTHE 3BOJIIOLUOHHBIX Uaen"

ABOJIIOLUU (POILI)
https://resh.edu.ru/subject/lesson
/5393 /start/131997/

3 MuUKpO3BOITIOLIMS bubmorexa HOK

https://m.edsoo.ru/863e9cle

S — bubmorera LK
https://m.edsoo.ru/863e99c6

BHUJIA 51 OBOJIIOLIMH. Ypok "Bua. Kpurepuun

4 JlabopatopHass paboTta Ne "

1 «CpaBHeHHE BHUIOB MO 0.5 sufa.  llomymanus ) (POLI)
MOP(OIIOTHIECKOMY https://resh.edu.ru/subject/lesson
/4949/start/119943/
KPUTEPHUIO»
bubaunoreka [HOK
https://m.edsoo.ru/863e9da4
JBrxymue CUJIBI Ypox "MexaHnu3MBbl
5 (onmemeHTapHbIe (AKTOPHI) 3BOJIIOLIMOHHOTO npoiecca"
ABOJIIOLUHU (POILI)
https://resh.edu.ru/subject/lesson
/5388/start/17609/
bubamnoreka LHOK
https://m.edso0.ru/863e9ed0
EcrecTtBennpiii  oTOOp W YPOK Dopwmbi
6 ero dopMbI €CTECTBEHHOTO oTOopa B
nonyasiuun” (POII)
https://resh.edu.ru/subject/lesson
/5389/start/107051/

7 PesynbraTel  3BONIOLMH: bubmmoTexa [HOK
IIPUCTIOCOOIEHHOCTD 0.5 https://m.edsoo.ru/863e91de
OpraHU3MOB u Ypox
BUI000pa3oBaHueE. "ITprcocoOIeHHOCTh -
JlaGopatopnast pabota Ne pe3yabTar JeicTBus (HakTOpoB
2 «Onucanune sBoOLMU. BumooOpa3oBanue"



https://m.edsoo.ru/863ea20e
https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/863e9570
https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/863e9da4
https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/863e9ed0
https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/863e9fde

NPUCIIOCOOIEHHOCTH

Opranusma u eé (PSLI) .
O THOCHTENLHOTO https://resh.edu.ru/subject/lesson
/5390/start/295809/
XapakTepay
bubamnoreka LHOK
https://m.edsoo0.ru/863e9cle
Ypok "OCHOBHBIE
HanpaBnenus wu  nyrtu
8 MaKpOBOTIOLHH HaIpaBJIEHUsT  ABOJIOIMOHHOTO
mporiecca (PDII)
https://resh.edu.ru/subject/lesson
/4950/start/295838/
Ypok "O6mue
3aKOHOMEPHOCTH (paBuia)
9 Heob6patumocts sBomtoruu. Yacte 1" (MDOII)
IBOJTIOLIAN https://uchebnik.mos.ru/material
view/atomic_objects/10884897
?menuR eferrer=catalogue
Ypok "Pa3Butne
Hctopus *u3Hu Ha 3emiie HPEACTABICHIA N
10 e —— BO3HUKHOBeHUU xu3HU" (POLI)
https://resh.edu.ru/subject/lesson
/3874/start/301094/
11 E;gligzinmm JKM3HHU Ha bubmiorexa HOK
https://m.edsoo.ru/863ea5a6
3emiie
bubnuoreka LHOK
https://m.edsoo.ru/863eabbe
Pa3Butue xu3Hu Ha 3emiie Ypok "Ortambl pa3BUTHS
12
II0 3paM U IepHoJiam xu3Hu Ha 3emie"  (POIL)
https://resh.edu.ru/subject/lesson
/3885/start/270127/
OcHOBHBIE JTaIlbl
ABOJIIOLIUU PACTUTEIHHOTO
U KUBOTHOTO  MHpa. EuGmoreka ITOK
13| lpaxaeckas padora Ne 0.5 https://m.edsoo.ru/863ea8bc
1 «3yueHne UCKOMaeMbIX
OCTaTKOB  pacTeHUN U
JKUBOTHBIX B KOJIJICKITHSIX)
bubimoTeka HOK
https://m.edsoo.ru/863ea48¢e
Ypok "MHoroo0Opa3ue
14 CoBpeMeHHas cucrtema OPraHUYEeCcCKOTo Mupa.
OPraHu4ecKoro Mupa [TpuHIUTIBI cucremMaTuku"
(PBII)
https://resh.edu.ru/subject/lesson
/5395/start/107347/
15 DBOJIOIUS YeJIoBeKa bubmmoTexa [HOK
(a"TpOTIOrEHE3) https://m.edsoo.ru/863eac2c
16 | JdBmxymiue CHJTBI bubmmoreka [HOK
(axTopsr) aHTpOTIOTEHE3A https://m.edsoo.ru/863ead44
Ypok "TlosiBneHue

yeJoBeka pazyMHoro. daxktopsl



https://resh.edu.ru/subject/lesson
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https://resh.edu.ru/subject/lesson
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

oo venoseka"  (POLL)
https://resh.edu.ru/subject/lesson

/3906/start/283994/
Ypok "bmmxkaiiiue
"pOoJACTBEHHUKH" yejoBeKa
OcHoBHBIE cTaguu Cpenid  JKUBOTHBIX. Oranbl
17
ABOJIIOLIMY YEJIOBEKA sBoonmu  mpumaros"  (POII)
https://resh.edu.ru/subject/lesson
/4951/start/290181/
18 | npupomme asanram bubmorea  LIOK
https://m.edsoo.ru/863eaca2
4YeJIOBEKa
VYpoxk "I'unoressl u TEOpUN
O06o0menne 1O  TEeMme BO3HUKHOBEHUSI  JKM3HU  Ha

19 «Bo3HUKHOBEHUE u 3emse. Yacts 1" (MDBI)
pa3BUTHE  JKU3HU  Ha https://uchebnik.mos.ru/material
3emiie» view/atomic_objects/10905139

?menuReferrer=catalogue
Ypok "Opranusm u
OKpYyKarolas cpena.
20 | Dkosorus Kak Hayka (QPKBOE?)F freckue (axTopet
https://resh.edu.ru/subject/lesson
/5392 /start/8378/

71 Cpenpl oOuranus u Bubanoreka LHOK
IKOJIOTHYECKHE (DAKTOPHI https://m.edsoo.ru/863eafec
AOuoTtudeckue (HaxTopsl.

JlaGopatopnas pabora Ne
3. «Mopdonoruueckue
22 | pasen weer oGuramsn, bubmorexa LK
) 0.5 https://m.edsoo.ru/863ebl0e
JlaboparopHast pabora Ne
4. «BnusHue cBera Ha
POCT U pa3BHUTHE YEPEHKOB
KoJeyca»
bubamnoreka LHOK

23 | buotueckne akrops! https://m.edso0.ru/863eb348

DKOJIOTUYECKHE

Ypok "Dkonoruyeckue
XapaKTePUCTUKH "
—— XapaKTePUCTHKU  TMOMYJISIIIHH

24 | Ilpaktuueckass pabora Ne (MSLI) . .
2 «llofcHéT  IMIOTHOCTH 0.5 https://uchebmk.rpos.ru/materlal
HOMYIIALMIA PasHbIX BHIOB view/atomic_objects/11193816

N ?menuReferrer=catalogue
pacTeHHI»

75 Coo0OmecTBa OpraH3MOB bubmuoreka [HOK
— OHOIICHO3 https://m.edsoo.ru/863eb46a

bubmmorexa [HOK
https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHE CUCTEMBI VYpox "CooOmectBa W

(3KOCHUCTEMBI)

HKOCHCTEMBI" (POII)
https://resh.edu.ru/subject/lesson
/5501/start/119075/
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://uchebnik.mos.ru/material
https://m.edsoo.ru/863eb46a
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https://resh.edu.ru/subject/lesson

OCHOBHBIE IoKa3aTeln bubmaorexa HOK
https://m.edsoo.ru/863eb5fa
9KOCHCTEMBI. =
Ypok "CBoiicTBa u
27 | DKolloru4eckue "
—— Croiictsa PasBUTHE JKOCHCTEMBI (POII)
skocucTem. CyKiecens https://resh.edu.ru/subject/lesson
' /4953 /start/105422/
VYpok "Oxocucrema. Hactb
" (MDII)
28 | IIpupoaHbie 3KOCHCTEMBI https://uchebnik.mos.ru/material
view/atomic_objects/11313755
?menuR eferrer=catalogue
Ypok  "AHTpomoreHHble
AHTpOTIOreHHbIC 9KOCUCTEMBI" (MDII)
29 KOCHCTEMAL https://uchebnik.mos.ru/material
view/atomic_objects/11365364
?menuR eferrer=catalogue
Bbubanoreka HOK
https://m.edsoo.ru/863ebbSe
30 buocdepa — rnobanbHas VYpoxk "CoctaB u pyHKIIMH
IKOCHCTEMA 3EMJIU Buocdepnr" (POII)
https://resh.edu.ru/subject/lesson
/5394/start/119104/
o | e T
https://m.edsoo.ru/863ebd16
orocdepbl
Ypok "Uenosek u
3 YenoseuecTBO B Ouochepe 6uocgepa” (POII)
3emin https://resh.edu.ru/subject/lesson
/5499/start/295898/
33 CocymecTBoBaHue bubmmoTexa [HOK
IIPUPOJIbI U YEJIOBEYECTBA https://m.edsoo.ru/863ebale
Ypok "I'noGanbHbIE
O060061meHne TEMBI 9KOJIOTMYECKUE npooaembr"
34 | «CoolmiecTBa u (POII)
9KOJIOTHYCCKUE CHCTEMBI https://resh.edu.ru/subject/lesson
/3896/start/17493/
OBILEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME

2.5
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