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@enepanbHblii 3akoH «O06 06pa3oBanuu B Poccuiickoit denepammm» ot 29.12.2012 N 273-D3

®enepanbublit 3ak0H OT 19.12.2023 Ne 618-D3 «O BHecenun uzmenenuii B denepanbHblil 3aK0H
«0O06 obpazoBanuu B Poccuiickoit deneparnmm»

[Tpukaz MunoOprayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yrBepxacaun (henepaabHOTO
roCy/lapCTBEHHOrO0  00pa30BaTeNbHOTO  CTaHAapTa  CpexHero  obmero  oOpa3oBaHUs»
(3apeructpuposan 07. 06. 2012 r. N 24480)

[Ipuka3 MunucrepctBa npocsemienusi Poccuiickoit ®@enepanun ot 12.08.2022 Ne 732 «O
BHECEHUU M3MEHEHUH B (efiepabHbIN rOCy1apCTBEHHBIH 00pa30BaTENIbHbIN CTaHAAPT CPEIHETO
oOuiero o0pa3oBaHMs, YTBEPXKIEHHBIM IpukazoM MuHHcTepcTBa 00pa3oBaHHUS U HAyKH
Poccniickoit ®eneparuu ot 17 mast 2012 1. Ne 413y (3apeructpuposan 12.09.2022 Ne 70034)

[Ipuka3z MunuctepctBa npocsenienus Poccuiickoit ®@eneparnuu ot 18.05.2023 Ne 371 «O06
yTBEpKIACHUH (PpesiepaabHO 00pa3oBaTeIbHON MPOTpaMMBbl CpeTHEro OOIIero 00pa3oBaHUs»
(3apeructpuposan 12.07.2023 Ne 74228)

[Ipukaz MunucrepctBa mnpocBeuieHuss PO ot 02.08.2022 Ne 653 «0O0 yrBepxkaeHUU
(benepanbHOro MEpeuHsi NIEKTPOHHBIX O0pa30BaTENIbHBIX PECYpPCOB, JOMYLIEHHBIX K
UCIOJb30BAHUIO  NPU  peaau3aliM  HMMEIOIIMX  TOCYJAapCTBEHHYIO  aKKpeIUTalUIo
obpazoBartenbHbIX porpamm HOO, OO0, COO» (3apeructpuposan 29.08.2022 Ne 69822)

[Ipuka3z MunucrepcrBa mnpocBemenus Poccuiickoin @enepanuu ot 19.03.2024 Ne 171 «O
BHECEHHM W3MEHEHUH B HEKOTOpbIe TMpuKa3bl MuHHCTEpCTBAa mpocBelenus Poccuiickoit
@enepanun, Kacaromuecs (eaepalibHbIX 00pa30BaTENbHBIX MPOTPAMM HAYaIbHOTO OOIIETO
o0pazoBaHHUs, OCHOBHOTO 0O0Imero o0Opa3oBaHUs U CpEeAHEro oO0mero o0pa3oBaHUS
(3apeructpuponan 11.04.2024 Ne 77830).

[Ipuka3z MunuctepctBa npocsenieHust Poccuiickoit @enepaunu Ne 1028 ot 27.12.2023 «O
BHECEHUU W3MEHEHUH B HEKOTOphIe MpuKa3sl MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit
Oenepanun 1 MunuctepcTtBa npocBenieHuss  Poccuiickoit  @enepanuu,  Kacaroliuecs
(denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa30BaTEIbHBIX  CTAaHAAPTOB  OCHOBHOTO  OOIIETo
oOpa3oBaHus u cpenHero oduiero oopasosanus» (3apeructpuporan 02.02.2024 Ne 77121)

[Ipukaz MunucrepcrBa npocemenust Poccuiickoir ®enepanun Ne 62 ot 01.02.2024 «O
BHECEHWU W3MEHEHMH B HEKOTOpble MpHKa3bl MuHHCTEpcTBa mpocBelleHus Poccuiickoit
Oenepanuu, Kacarouuecs ¢enepalbHbIX 00pa30BaTeNbHBIX MPOTPaMM OCHOBHOTO U CPEIHETO
oOmiero oopazoBanus» (3apeructpuponan 29.02.2024 Ne 77380)

[Ipukaz MunucrepcrBa npocseuienust Poccuiickoir @enepaunu Ne 119 ot 21.02.2024 «O
BHECEHMM H3MeHeHMH B mpmiiokeHus Ne 1 m Ne 2 k mpuka3zy MuUHHMCTEpCTBA MPOCBEILEHUS
Poccuiickoit ®enepanuu ot 21 centsadbps 2022 r. N 858 “O0 yrBepxaeHuu ¢eaepaabHOro
NepeyHs Y4eOHUKOB, JONYIIEHHBIX K HCIOJb30BAHUIO NPU peaju3allid  UMEIOIUX
TOCYJapCTBEHHYIO  aKKpEIUTALUI0 00pa3oBaTeNbHBIX MNPOrpaMM  HayalbHOTO  OOILIEro,
OCHOBHOTO 00IIero, cpeaHero oomero oOpa3oBaHMs OPraHU3ALUSAMH, OCYIIECTBISIOIIUMU


https://edsoo.ru/normativnye-dokumenty/?ysclid=lx5w8s0duf444533175

00pa3oBaTeNIbHYIO0 JESATEIBLHOCTh W YCTAHOBICHHS TPEACIBHOIO CpPOKa HCIIOJIb30BAHHUS
UCKJIIOYEHHBIX YueOHUKOB» (3apeructpupoan 22.03.2024 Ne 77603)

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUYECKYIO OCHOBY JUIS OIPEIEIICHHUS
MOJX0A0B K (opMuUpOBaHHMIO cojepkaHui YydeOHoro mpeamera «buonorus» cocraBuwiIn:
koHuUentyanbHble nojoxkeHuss ®I'OC COO o B3aMMOOOYCIOBICHHOCTH LEJEH, COAep)KaHUs,
pe3ynbpTaToB 0Oy4eHUs1 U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
Oo0MmMX HEeTsIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJOKCHHS O CHeupuKe OHOJIOTHH,
e 3HaYCHWU B IO3HAHWU >KUBOW TMPUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS UYEIOBEYECKOTO
obmectBa. CoriacHO Ha3BaHHBIM TIOJIOKEHUSIM, OMPECIICHBI OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Tporpamma o Ouosioruu naéT mpecTaBIeHUe O LETAX, 00 00IIel cTpaTterun o0ydeHus,
BOCIIMTAaHUS M Pa3BUTUS OOyYarOIIUXCsS CpencTBaMH ydeOHOro mpenmera «buosorusy,
ompenenser 00sA3aTENbEHOE MPEIMETHOE COJEpKAHHUE, €r0 CTPYKTYPY, pacmpelelieHHe I10
paszenaM M TeMaM, PEKOMEHAYeMYIO MOCIeIOBaTeIbHOCTh M3YYEHHUS y4eOHOTO MarepHaia C
YU€TOM MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTELHOTO TMpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUarOIINXCS.

B mporpaMme 1O OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPeOOBaHWS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yibTaTaM oOydeHus B (GopMHpOBaHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIEOHBIX NEHCTBHUI 00YJarONIUXCs O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 00Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypPOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B M3Y4YeHUM Ouoioruu, Omaromaps yemMy B HeW mpocMaTpuBaercs
HaIpaBJIEHHOCTh Ha Pa3BUTUE 3HAHUI, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpHUEHTAIlMi  JIMYHOCTH, SKOJOIMYECKOTO  MBIILICHUS,
MpPE/CTaBICHU O 370pOBOM 00pa3e >KHW3HU U OEpekHbIM OTHOIIEHHEM K OKpY)Karomen
npupoaHoit cpezne. llosTomy Hapsiay ¢ u3ydeHHeM OOILIEOMOTIOrMYECKUX TEOpHUH, a TakKkKe
3HAHWUN O CTPOEHUM >KUBBIX CHCTEM PA3HOTO PAHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX
MIPOLIECCOB B IMpOrpaMMe IO OWMOJIOTMM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYYCHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU JJISl PEIICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIe: TPO(UIaKTUKA
HACJIEJICTBEHHBIX  3a00JIeBaHUN  4YEJIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBAaHHUS DKOJIOTUYECKHU II€TIECO00pPA3HOTO MOBEACHHS B OKpPY)KAOIIeH MPUPOHON cpene,
aHallM3a BJIMSHUS XO3AWCTBEHHOM NEATENbHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOIHBIX H
MCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJIHON HAIpPaBIEHHOCTH Y4eOHOTO
npeaMera «bHoNOTHs MPOJAUKTOBAHO HEOOXOTUMOCTHIO 00ECHEUeHUs YCIOBHM Ui pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a]1a4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y 00YyYarOIIUXCs CHOCOOHOCTH aalTUPOBATHCS K H3MEHEHHSM JUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosiornss Ha ypoBHe cpeaHero oOmero oOpa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT (GopMUPOBaHHE Yy OOydaIOLIUXCA TPEACTABICHUNH O HAYYHOU KapTHHE MHpa,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOJIOLUWHU, CO3MAET YCIOBUSA MAJS: TO3HAHHUS 3aKOHOB KHBOW MPHUPOJIBI,
¢dbopmupoBanusi (PYHKIIMOHATFHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOro M Oe3omacHoro oOpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHHS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.



Bonpmoe 3HadeHne OHMOJIOTHS HWMEET TaKkKe JUIs pEIIeHUS BOCIUTATEIBHBIX U
pa3BHBAIOMINX 33/1a4 CPEeIHEro olIero oopazoBanus, coruaim3anuu odyJdaromuxcs. M3ydenue
ouosorun oOecrieynBaeT yCIIOBHUS TSt (dbopmupoBaHus MHTEIJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIMOHHBIX HABBIKOB, 3CTETHMYECKOW KYIBTYPBHI, CHOCOOCTBYET
MHTETpalnN OWOJIOTUYECKUX 3HAHUU C TPEACTABICHUSIMH U3 JIPYTUX YUEOHBIX MPEIMETOB, B
9aCTHOCTH, PU3UKHU, XUMHH U Teorpaduu. HazBaHHBIE TOT0KEHUS O MpeTHa3HAuYCHIH Y4eOHOTO
npeamera «bUOJIOTHS» COCTAaBWIIM OCHOBY Ui OIpPENENICHUs IOAXO0J0B K OTOOpY U
CTPYKTYPHUPOBAHUIO €TO COJIEPKAHMS, IPEACTABICHHOTO B IPOTpaMMe M0 OHOJIOTHH.

OTt60p coneprkanus yaeOHOTO TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UIMNA KyJbTYpOCOOOPA3HOTO TMOAX0/a, B COOTBETCTBHH C KOTOPBIM OOYYArOIIUECS JTOJKHBI
OCBOUTPH 3HAHHS M YMEHHUs, 3HAUYUMBIE sl (POpMUpPOBaHUS OOIIEH KyIbTYpHI, OTPEACISIONINE
aJIeKBaTHOE TIOBEJCHUE YEJIOBEKa B OKPYKAIOUIeH NPUPOJHOW Cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHYECKOU aesTenbHOCcTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUU
3aHUMAIOT DJJIEMEHTBHl COJEpPKAHUSA, KOTOpPhIE CIY)KaT OCHOBOH Il  (pOPMHPOBAHUS
MPEJCTaBICHU O COBPEMEHHOW eCTeCTBEHHO-HAYYHOH KapTHHE MHpa M I[EHHOCTHBIX
OPHUEHTAIUAX JINYHOCTH, CTIOCOOCTBYIOIINX I'yMaHHU3AIMHA OMOJIOTHIECKOTO 00pa30BaHMS.

CTpyKkTypHpOBaHHE COJIEpXaHWs y4eOHOro MaTepuaia B TporpaMMe 10 OHOJIOTHH
OCYIIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUCHHS 3HAHWN 00 OTIMYUTEIHHBIX OCOOCHHOCTSIX
KUBOW TIPHUPOJBI, O €€ YpPOBHEBOM OPTraHM3allMyd M HBOJIIOIUU. B COOTBETCTBHMM C 3THM B
CTpYKType ydeOHoro mpenmeTa «bromornsy BBIIENEHBI CICIYIONIUE COJepKATeIbHBIC JTHHUU:
«buonorus kak Hayka. MeTopI HAYy9HOTO MO3HAHUY», «KileTka Kak OMOJIOTHYecKasi CHCTEMAY,
«Opranusm Kak Ouosiornyeckas cuctema», «CucreMa ¥ MHOrooOpazue OpraHH4ecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOBI», « IKOCUCTEMBI M IPUCYLTUE UM 3aKOHOMEPHOCTI.

Lenp usydyenus yuebHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpHO-(YHKIIMOHAILHOM OpPraHU3allUU >KUBBIX CHUCTEM
pa3HOTo paHra U NpuoOpeTeHre YMEHUI HCI0JIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH OOBEKTOB KUBOM MIPUPOJIbI U PEIICHUS Pa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTmkeHue 1enu u3ydeHust ydeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrnieunBaeTcs pelIeHueM CIEIYIONINX 3a/1ay:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHMYECKUX TEOpHUAX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXalluX OCHOBOM s (popMHpOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAy4YHOTO MO3HAHUS,
CTPOEHUHM, MHOTOOOpa3suu U OCOOCHHOCTSIX J>KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allu,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

(dbopmupoBaHre y OO0yJaroIIMXCS TMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX UM TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHaIKM3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTUU HAayYHBIX B3IJISJIOB,
UJeH U MOAX0JIOB K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHATBHOM T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSACHATH M OLEHUBATDH SIBICHHS OKPYXAIOLIEro MUpPA >KUBOW NMPHUPOJIBI HA
OCHOBAHMU 3HAHWH U OMBITA, TOJYYEHHBIX PU U3YUEHUU OUOJIOTHH;

¢dopmupoBaHue y oOy4aroIUXCS YMEHUH WIUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKHUX
3HaHUH B TNPAKTHUUECKOW JEATENbHOCTH YEJIOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOSKJEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM KHBOM IPHPOJIBL,
HE00X0IMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS ATUYECKUX HOPM IPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0BAHUM;



OCO3HAHME LEHHOCTH OMOJOTMYECKHX 3HAHHWH JUIS MOBBIIICHHUS YPOBHS SKOJOTHYECKOMN
KYJIBTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEAHEBHOM KMU3HU JUIS OLECHKH
MOCIIE/ICTBUI CBOEH AEATENBHOCTH 1O OTHOIICHUIO K OKPYXKaloLled cpenae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAHHE U COOITFOIEHUE Mep TTPO(UITAKTHKY 3a00JIEBaHUH.

B cucreme cpennero obmero obpasoBanust «buonorusy, ulydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

J1st u3ydenusi OMoJoruy Ha 6a30BOM YPOBHE CpeIHEro o0I1ero oopa3oBaHust OTBOJAUTCS
68 gacos: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJjiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OHMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(bopMUpPOBaHUN COBPEMEHHOW HAY4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo/1bl T03HAHUS KUBOM MPUPOAbI (HAOIIOJEHHE, IKCIIEPUMEHT, ONIMCAHHUE, U3MEPEHHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

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

Tabnuib! U cxeMbl: «MeTo 1bl TO3HAHUS KUBOW TTPUPOIBD).

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonp3oBaHue pa3aMYHBIX METOJOB MpPH H3Y4YEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouonoruu. OTanune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OwocucTeM H HX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIMOHHO-BUIOBOM,
AKOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOC(EPHBIH.

JdemoHncTpauuu:

Tabmuupl u cxembl: «OCHOBHBIC TPU3HAKK KU3HW», «YPOBHH OpraHU3AIHMH >KHUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHYeCKHUil COCTAB U CTPOECHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKH.  XUMHUYECKHME  3JIEMEHThl:  MaKpO3JIEMEHTHI,
MHKpPO3J€MEHThI. Boia 1 MuHepabHbIE BEILIECTBA.

@yHKIMU BOJbl M MHUHEpAIbHBIX BeLIECTB B Kierke. llomnepkaHue oCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoenue 0ekoB. AMUHOKHUCIIOTH — MOHOMEpHI OenkoB. HezameHnnumeie
U 3aMEHHMbIE aMHHOKHUCIOTHL. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIEpBUYHAs, BTOpUYHAS, TPETUYHAsT M UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buosnorudeckue GyHKIMU OEIKOB.

®epMeHThl — Ouonornyeckue kKaranuzaTopbel. CTpoeHHe (epMeHTa: aKTUBHBIN LEHT,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Burtamunbpl. Otinuus  QepMEeHTOB  OT
HEOPraHUYECKHX KaTaJln3aTOPOB.

VYraeBoJipl: MOHOCaxapupl (II0K03a, pubo3a u JIe30Kkcupubdo3a), 1ucaxapuabl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJHKOTeH, IeToao3a). buomorndyeckue (QyHKIUU
YIJIEBOJIOB.

Junuapl:  TpUrauuepuasl, ¢ochonunuasl, crepouabl. ['mapoduasHO-THAPO(HOOHBIE
cBoiicTBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIEBOAOB, OCIKOB U JIMMUIOB Kak
HCTOYHUKOB PHEPIUH.



Hyxneunossie kucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxunmm PHK. Bugsr PHK. AT®: crpoenue u
byHKIMH.

[uronorusa — Hayka o kiuerke. Kileroynas teopus — npumep B3aMMOJEHCTBHS UICH U
(axTOB B HAYYHOM TMO3HAHUH. METOIbI U3YYCHHS KIIETKH.

Knetka kak nenocrHas >xuBas cucrema. OOLIue Npu3HakyU KIETOK: 3aMKHYTas Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapat, cuctemMa CUHTe3a Oerka.

Tunel KIeTOK: JyKapuoTHYecKass M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTrdeckoi kiuetku. Kinerounas crenka Oakrepuii. CTpoeHHE SYKapUOTUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKA, IIMKOKAJIUKC, UX (YHKIHH.
[Inasmatnueckass memOpaHa, €€ cBoiictBa W (yHkuuu. IluTomnazma u €€ opraHouipl.
OnnomeMOpannblie opranouas! kietku: JIIC, annapar ['onbaxku, mu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IiacTUbl. IIpoucxorkjaeHrne MUTOXOHJAPUNA U TIACTHI.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KJIIETOUHBIA EHTP, EHTPUOJIH,
PECHUYKH, KI'yTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BKitoueHus.

SAnpo — perynstopHslil nueHTp kinetku. CTpoeHue sapa: saepHas 000J0uKa, KapuoIuia3ma,
XpOMAaTHH, SJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHMX OJJEMEHTOB B  HEXKHUBOW  MIPHUPOJIE»,
«PacrpeneneHne XMUMUYECKUX JIEMEHTOB B )KMBON IIPUPOJIEN.

Tabmuupel u cxemsl: «llepuoanyeckas TabmuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes Oenka», «CTpoeHne MoJeKynbl Oenka», «CTpoeHue hepMeHTay,
«Hyxneunnossie kucnotbl. [JHK», «Ctpoenue mosekynsl AT®», «CTpoeHue 3yKapruOoTHYECKOM
KIeTKkn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHe pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKW», «CTpOCHHE Apa KIETKN», «YTIIEBOIABD, «JIHImuIbD.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, O0OpYHOBaHHE A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIIEPUMEHTOB, MUKPOIIpPENapaTbl pacTUTENIbHBIX, )KUBOTHBIX U OaKTepUalIbHBIX
KIIETOK.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (EpMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopatopHass pabotra Ne 2. «l3ydeHue CTpOEHHs KIETOK pacTeHHH, >XKMBOTHBIX U
OakTepuii o]l MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7Ku3HeaeATeJbHOCTD KICTKH.

OOmeHn BemiecTB, WM MeETa0OIU3M. ACCUMWISIIHS (IJJaCTUUECKUH OOMEH) U
TUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpPO(HBIA U rereporpodHbiid. Poiabs ¢epmeHTOB B 00MeHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUN B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBass Ha3bl (¢orocuHTe3a. Peakuuu (orocuHTe3a.
D¢ dexTuBHOCTH (poTOCHHTE3a. 3HAUeHUE (POTOCUHTE3A ISl *KU3HU Ha 3emiie. BausiHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XEMOCHHTE3UPYIOlMe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a I KU3HMU Ha
3emuie.

Ouepreruyecknii oOMeH B  KJeTke. PaciieruieHue  BEIIECTB, BBbIJCICHUE |
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucimoposHoe oxucieHue, WM KJIE€TO4YHOE  JpIxaHue. OKUCIUTEIbHOE
dbochopummpoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. leHermueckas wuHpopmamms u JHK. Peammzanus
reHeTUYecKol MHpopMaluu B KieTke. ['eHeTuueckuil koJ U ero cBOMCTBa. TpaHCKpUNLUS —
matpuunblii cunte3 PHK. Tpancnsauus — ouocunres Oenka. Jrtansl TpaHcasiuuu. Konuposanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HM — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
WBanoBckuii). OcoOEHHOCTH CTPOEHHUS U JKU3HEHHOTO LMKIIa BUpYycoB. bakrepruodaru. boneznun
pacTeHMi, )KMBOTHBIX U YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc nMmyHonedunuTa yenoBeka

(BUY) - Bozoymutenr CIIMJla. OOpaTHasi TpaHCKpUIIIKS, peBepTaza U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.
JdemoncTpaumnu:

[Toptpetsr: H. K. Konbros, JI. Y. UBanosckui, K. A. Tumupsses.

Tabmuupt w  cxembl: «Tunel  murasusy, «Metabomuzm», «MUTOXOHIPUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHTe3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenme u xu3HeHHBIM 1wk Bupyca CIIWla, OGakrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammukanuu «Yaoenue [IHK u tpanckpunmms», «buocunrtes
oenkay, «CTpoeHHE KIETKW», Moaelb cTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE Pa3BUTHE OPraHU3MOB.

Knerounsrii mmkn, WM SKU3HEHHBIM UK KiaeTku. WMHTepdaza m mwmros. [Ipomeccsl,
npoTekaromue B uHTepdase. Permukanms — peaknus marpudydoro cuurte3a JJHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIl. JMIUTOMAHBIA W TAIUIOUAHBIA XPOMOCOMHBIC
Habopel. Xpomaruel. LluTonoruueckre OCHOBBI Pa3MHOXKEHHUS U MHAWBUIYATbHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiue Ha pasHbIX
CTaAMSIX MUTO3a. BHOIOrM4ecKkuii CMbICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmolioro
Pa3MHOXKEHHUS: JIeJICHHE HAaJBOE, MOYKOBAHHE OJHO- U MHOTOKIETOYHBIX, CIIOpooOpa3oBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHU3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pazMHOXKEHHE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Cragun Mmeliosa. Ilponeccsl, nmpoucxoadmue Ha craausx menosa. Iloeenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.

I'amerorenes — mporiecc 00pa3oBaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIE kKeme3bl:
CEMEHHHUKHU U sSuuHuKH. OOpa3oBaHME U Pa3BUTHE MOJIOBHIX KJIETOK — rameT (CIepMaTo30u,
SilIeKIIeTKa) — crhepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTpOEHHUS SHIEKIETOK U
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbel SMOPHOHATIBHOTO PA3BUTHS Yy TO3BOHOYHBIX >KMBOTHBIX: JPOOJICHHE, TacTpyJsIus,
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opranorenes. IloctamOpuonanpHOe pa3BuTHE. THITBI TOCTIMOPUOHAIBHOTO PAa3BUTHSA: MPSMOE,
HenpsMoe (IMYMHOYHOE). BimsiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBAaTh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 IIBETKOBOTO PACTEHMsSI: CTPOEHUE CEMEHH, CTaAuU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «JIBOIHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHU», «JleleHne KIIETKU
Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBI», «KIICTOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u Henpsamoe paszButue», «l'amerorenes y
MJIEKOTIUTAIOIINX U YesloBeKa», «OCHOBHBIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpornpenaparsl «CriepMaTo30upl MIIEKOMUTAIOIIETOY,
«nneknerka Milekonurarouiero», «KapuoknHe3 B KIETKax KOpellka JIyKa», MarHUTHas
MoJenb-anmukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

JlabopaTtopnast padota Ne 3. «HaOmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHMU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TeHETHMKH. PoJjib LUTOIOTHMM U
SMOPHOJIOTUN B CTAHOBJICHUM M€HETUKHU. BKiax poccuiickux U 3apy0eXHbBIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTroabl TeHEeTHUKH (TMOpPUAONIOTMYECKUH, LUTOreHETUYECKUH, MOJEKYJIIpHO-
reHerndeckuii). OCHOBHbIE T€HETHUECKHE MOHATHA. | eHeTH4eckass CMUMBOJIMKA, UCIOJIb3yeMasl B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MoHorubpuaHoe ckpenmBaHue. 3aKoH eMH000pa3usi rudpu10B nepBoro noxosnenus. Ilpasuio
JOMMHHPOBAaHMs. 3aKOH pacIlEIUICHus Ipu3HakoB. ['mnoreza yucroTel ramer. llomHoe u
HEIOJIHOE IOMMHHPOBAHHUE.

JuruOpusiHoe  CKpelMBaHuWEe. 3aKOH  HE3aBUCHMMOIO  HACJIE[OBAaHUS  IPU3HAKOB.
[{uToreneTnyeckue OCHOBBI AUIMOPUIHOIO CKpELIUBaHMs. AHAIU3UPYIOIIEe CKpeLIUBaHMUE.
Vcnonp3oBaHne aHaIU3UPYIOLIETO CKPEIUBAHUS Ul ONPEAEICHUs T€HOTUIIAa OCOOH.

CuerieHHoe HacnenoBaHue mpusHakoB. PabGora T. Moprana 1o cuelIEHHOMY
HacJIEI0OBAaHUIO TeHOB. HapyieHue cuenieHus reHoB B pe3ysbTaTe KPOCCUHIOBEDPA.

XpOMOCOMHasl TEOpUs HACJIEACTBEHHOCTH. | eHeTUUeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAEICHUE 0Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporameTHble OopraHu3Mbl. HacienoBaHue NpHU3HAKOB, CLEIUICHHBIX C
II0JIOM.

N3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
BapuanuonHsslil psn v BapuanuoHHas kpuBas. Hopma peakuuum npusHaka. KonnuecTBeHHbIE U
KayeCTBEHHbIE MIPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIU(PHUKAIIMOHHON N3MEHUYMBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKAs, U3MEHUYUBOCTh. KOMOMHATUBHAS M3MEHUUBOCTb.
Meiio3 © T1OJIOBOM TpollecC — OCHOBAa KOMOMHAaTMBHOW H3MEHYMBOCTH. MyTanMoHHas
n3MeHYuBOCTh. Kiaccu¢ukanuss myranuid: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTa u



MPUYMHBI MyTalii. MyrtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEJACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTb U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuortunm denoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeIeHUe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUpPOBaHKHE, B TOM uyucie ¢ nomoibio [II[P-ananuza. HacnencrBeHHsie 3a00eBaHMs
YelioBeKa: TeHHble 0oyie3HH, O0JIe3HM C  HACJIEACTBEHHOM  IMPEApPacIiOOKEHHOCTHIO,
XpoMOcOoMHBIE Oosie3Hu. CoMaruueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunuumner 310poBoro obpasa KU3HU, JUATHOCTUKH, TPO(PHIAKTUKA U JICUCHUS T€HETHYECKUX
Oosie3Heil. MenuKo-reHeTHYeCKOe KOHCYIbTUPOBAHUE. 3HAYCHUE MEIUIIMHCKOW TEHETUKU B
MPEAOTBPAIICHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpersr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIUIeHUs] M €ro IMTOTEHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEITUBAHUS,
«Meiio3», «B3auMoaeicTBHE ANJIENbHBIX TE€HOBY, «[ €eHeTHYeCcKne KapThl paCTEHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTmka moma», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM),
«KapuoTunsl dYemoBeka W OJKUBOTHBIX», «Bumel wu3mMeHYnBOCTHY, «MoauduKamoHHas
M3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojaenu-anmukanuu «MoHoruOpunHoe ckpemuBanue», «HemomHoe
IOMHUHUpOBaHHue», «uruOpunnoe ckpemmBanuey», «llepekpéct Xpomocom», MUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPBUTLEB M OKPACKU TeJa), repoapuii
«I"opox MoceBHOW».

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U AUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGopaTtopnas pabota Ne 6. «M3ydenre MoaupUKaIMOHHON U3MEHUHMBOCTH, TIOCTPOCHHUE
BAPUALIMOHHOTO PsJa U BapUALMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AnHanuz wmyrtamuii y JIpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

[IpakTuueckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Cenekuus Kak HayKa U Opolecc. 3apoKICHUE CENeKUUU U noMecTtukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax MPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CEJeKIIMU. MacCOBBI U WHIANBUAYAIbHBIN OTOOPHI B CENEKIIUU
pactenuii u kuBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEIIUBaHue — MHOPHUIMHT.
Uucras nuHus. CkpeniyBaHue YUCTBIX JHMHUNA. ['erepo3uc, wunum TUOpHUIHAS CHIIA.
HeponctBennoe ckpermmBanue — ayropuaunr. OtganéHHas tuOpuauzanus U e€ yCHeXu.
HckyccTBeHHBIM MyTareHe3 W MOJy4eHUE MOJUIUIOUJIOB. JIOCTHIKEHHS CEeNeKUUU pPAaCTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.
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buorexHonorust kak orpacib IpOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3/aHUs
pexomOunantHo JIHK u Ttpancrenneix opranu3zmoB. Kiietounas wumxenepus. Kierounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHHE pacTeHU. KIIOHMpOBaHUE BBICOKOMPOLYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHUYECKHME M OdTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanmu:

[Toptpetsr: H. U. BaBuinos, 1. B. Muuypus, I'. /. Kapnieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpbI NPOMCXOXKICHHUS W MHOT000pasusi KYJIbTYPHBIX
pactenuit», «Ilopoapl nomamHuX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTaanéHHas
rubpuam3arnusy, «Paboter akamemmka M. @. HWeanoBay, «[lomummonans», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKM IJI0JOB M KOPHEIUIONOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuit, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUSI.

JlabopaTopHble U NPAKTHYECKUE PAadOThI:

Okckypeusi «OCHOBHBIE METOJABI M JIOCTHXKEHUS CEJIeKIUU PAcTeHHUH M >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoa0LMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HUKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUsS U €€
MeCTO B OMoJIoTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHOETEIBCTBA HSBOJIONMU. IlaleOHTONIOrHYECKHE: IOCAEA0BATECIBHOCTE IOSBIICHHUS
BHJIOB B IMaJICOHTOJIOTHYECKON JIETOMHMCH, TepexoHbie GpopMbl. bruoreorpadudeckue: cxoacTBo
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOIOTHYECKHE: CXOACTBA U Pa3IMuvs 3MOPHOHOB pPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIPHO-aHATOMUYECKHE: TOMOJIOTHMYHBIC, AaHAJIOTHMYHbIE, PYJAUMCHTApHBIC OpPTraHbI,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEACTBEHHOCTH U
OCHOBHBIX META0O0JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas Teopust Y. JlapBuna. IIpeanochliku BO3HUKHOBEHHS JIapBHHH3MA.
JIBukyImue Cuibl SBOJMIOLMHM BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHUYEHHOCTH PECYpCOB, HEONpeNeiéHHAas H3MEHYMBOCTh, Oopb0a 3a CyIeCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Boonun (CTI) u €€ 0CHOBHBIC MMOJIOKCHHUS.

MuxkposBosrorus. [lomynsius kak equHuIa BUAa U 3BOJIOLUH.

JIBuxymue cuiibl ((hakTopbl) 3BOJIOLUMK BHIOB B Mpupoje. MyTallMOHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiiioHHble BONHBI W Japeld renoB. M3onauus u
MUTPALIUSL.

EctectBennsiit otOop — HampaBistouuii ¢aktop 3Boitonud. DOpMBI €CTECTBEHHOTO
otOopa.

[IprcnocobIeHHOCTh OPraHu3MOB KaK pe3yabTaT 3BoJtonuu. [Ipumepsl mpucnocoOaeHmit
y opranusmoB. ApoMop(}03bl U UINOATANTAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (QOpPMBI BHUI000pa30OBAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.
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MakposBomtonus. @opMbl 3BoIOLUY:  (pueTHYecKas, JUBEPreHTHAas, KOHBEpPreHTHas,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
cricnuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHncTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

Tabmumer w cxembl: «Pa3BuTHe oOpraHmyeckoro Mupa Ha 3emiey», «3apoJIbIin
MMO3BOHOYHBIX JKHBOTHBIX», «Apxeontepukcy, «DopMel OOpsOBI 3a CYIICCTBOBAHHEY,
«EctectBeHHbIi  0TOOP», «MHOTOOOpa3ue CcopToOB pacTeHui», «MHoroo0Opasue Mopos
KUBOTHBIX», «[Tomymsiiumy, «MyTanuoHHas U3MEHYUBOCTDY, «ApomMop(o3bD»,
«Ummnoanantanun», «OO0mas nereHepamnusy, «JIBuxymme cuibl 3BorONUNY», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnocoOneHHOCTh
opranu3MoBy, «I'eorpaduueckoe Bu1000pa3oBaHue», « IKOJIOTHUECKOE BUA000PA30BaAHHEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3TUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0/I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS YBOJIIOLUNY, 00bEMHAs Moienb «CTpOeHHE TOJIOBHOTO MO3ra O3BOHOUYHBIX).

buoreorpaduueckas kapra wmupa, Koyuiekmus «DOpMBI COXPaHHOCTH HCKOMAEMBIX
KUBOTHBIX W PACTECHHIN», MoJeb ammmkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymKm», MHKporpenapaT «/lpozodpuna» (HOpMma,
MyTaruu (OPMBI KPBUTHEB U OKPACKU TETIA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabota Ne 2. «OmnmcaHwe TPUCTIOCOOJICHHOCTH OpraHm3mMa Hu eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHay4yHble IIPEACTABICHUS O 3apPOXKICHUU KWU3HU. HaydHble rumnoTe3bl BO3SHUKHOBEHHMS
KU3HU Ha 3emsie: aOMOreHe3 M MaHCIepMus. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpPraHMYECKUX  BEUIECTB W3  HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE  IOJATBEPKJCHUE
XUMUYECKOH 3Boronu. HauanpHbie 3Tambl Ouosorndeckoi sposonun. I'nnoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BOSHHUKHOBEHHME MPOTOKIETKH. [lepBbie KiIeTKH U UX
3BOOLUS. POPMUPOBAHUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emiue no 3pam U nepuoaaMm. Karapxeil. Apxeiickag u
npoTepo3oiickas 3pel. [lanmeosolickas spa u e€ mepuoabl: KEMOPUHCKHM, OPIOBHUKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, TIEPMCKUM.

Me3zo3oiickas 3pa U €€ Mepuoibl: TPUACOBBIN, IOPCKUA, MEIOBOM.

KaitHo30¥ickas 3pa u e€ nepuopl: MajgeoreHOBbIN, HEOT€HOBBII, aHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIuMaTa M IeOJIOTMYECKHX MpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pPaCTUTENBFHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHHIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOTO MHpa Kak OTpakeHue 3BOIOUUUA. OCHOBHBIE CUCTEMATHUYECKHE
TPYIIBl OPraHU3MOB.

OBOJIIOIMSL  YENOBEKa. AHTPOINOJOrUsl Kak Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOKACHUM YelloBeKa. MeTo1bl 3ydeHus: auTpornorene3a. CxoAcTBa U paznyus YeloBeKa
1 KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETOBEKa.

12



JBwxyme cuibl  (pakTopbl) aHTpororeHe3a. HacieacTBeHHass WM3MEHUYMBOCTh U
ecTeCTBEHHbIN 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy, MBIIIJICHUE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
Yenosek mnpsmoxondamuii, YenoBek HeaHaepranbckui, YenoBek pasymHbld. Haxonkm
HCKOTIAeMBIX OCTATKOB, BpeMs CYIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCTpajiou/iHas  (9PKBaTOpHalibHAasA), MOHTOJOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEICTABUTENICH UEIOBEYECKUX pac K YCIOBHSAM CYIICCTBOBAHMSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. ITactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBuH.

Tabmuup! u cxembl: «Bo3uukHoBeHne CoHEUHON cuCTEeMbI», «Pa3BuTHE OpPraHUYecKoro
mupa», «PacturenpHas kietka», <« KuBoTHas kieTtka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpPraHu4yeckoro Mupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YelloBEeKa U 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAaXOJO0K
MPEKOB COBPEMEHHOIO 4YeNOBEKa», «JllpeBHeimme moan», «llpeBHue moman», «llepBbie
COBPEMEHHBIE JIION», «YemoBeuecknue pacb».

O6opynoBanue: wmymspku — «lIpoucxoxknenne demoBeka» (OIOCTBI  aBCTpAJIONUTEKA,
MUTEKaHTpPOIla, HeaHJepTaiblla, KPOMAaHbOHIIA), CIENKU WIK M300pakeHHUs KaMEHHBIX OpYAHii
MEePBOOBITHOTO YEJIOBEKa (KaMHHU-YOMIEPHI, pyOuia, ckpebdiia), Te0XpoHOJIOTHYECKass TabIuIIa,
KoJuteKusi «@OpMbl COXPAHHOCTH UCKOTIAEMBbIX KUBOTHBIX U PaCTCHUII.

JlaGopaTopHble M IpaKTHYecKue padoThbi:

[Ipaktuueckas padota Ne 1. «M3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAay4YHBIA HIIN
KpaeBeIUECKHI MY3€ei).

Tema 3. Opranusmbl H OKpPY:Ka0IIas cpeaa.

DKoJorusi Kak Hayka. 3afadyd M pasfenbl dKOJOrHMH. MeToabl 3KOJOTrHYeCKHX
UCCIIEeIOBAaHUIN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl  oOuTaHusT  OpPraHuW3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruveckue ¢akropbl. Kiaccuduxamus skonoruueckux (akTopoB: abHOTHUECKHE,
OMOTHYECKHE U aHTpoIoreHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  QGaxkTOphel:  CBET, TEMIIEparypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHunss Opranu3MoB K JeHcTBHIO abnoTHuecKkux pakTopoB. buonoruveckre puTMbl.

buotnueckne dakropbl. Buasl OMOTHYECKHMX  B3aMMOJCWUCTBMIA:  KOHKYPEHIIMS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJIeOHWYECTBO). AMEHCAIMU3M, HelTpanu3M. 3HaueHHe OHUOTHUYECKUX
B3aUMO/ICHCTBUII 1715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyiasiund. OCHOBHBIE MOKa3aTead MOMYIISIUU:
YUCJIEHHOCTb, IUJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpanus. JuHammuka
YUCJIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemoHcTpauuu:

[Moptpetst: A. I'ymGonear, K. @. Pynbe, D. ['ekkens.
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Tabmuuer u cxemsl: kaprta «lIpupoaasie 30Hb 3emin», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pPOCTa YHUCICHHOCTH MOIYJSIHH
uHpy30pun-Typenbkny», «lIumessie nenmy.

JlaGopaTopHble U NPpaKTHYeCKHe PadOThI:

Jlaboparopuas padora Ne 3. «Mopdomorudeckre 0COOCHHOCTH PACTCHHI U3 PAa3HBIX MECT
OOUTaHUSD.

JIaGopatopHnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCay.

[TpakTuaeckas padorta Ne 2. «[Toac4éT MIOTHOCTH MOMYJISIIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01mecTBa U 3K0JIOTHYeCKHEe CHCTEMBbI.

CoobmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl  OHOLIeHO3a:  BHJOBa,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numiesas). Bunpi-nomunanTsl. CBs31M B OMOLIEHO3E.

Okojnorudeckre cucrembl (3kocucremsbl). [lonstue 06 sKkocucTeMe U OMOreolEHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BemiecTB M NOTOK 3HEPrMM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocuctembl. [lumieBble menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOAYKIHSL. DKOJOTHYECKHE NHPAaMUIbI: TPOAYKIIMH, YWUCIEHHOCTH, Omomacchl. CBOHCTBa
HKOCHUCTEM: YCTOHUMBOCTB, CAMOPET YIS, pa3BuTre. CyKieccusl.

[IpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE IKOCHUCTEMBIL. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. bHonormueckoe u
XO31CTBEHHOE 3HAUYEHUE arpOIKOCHCTEM H YPOOIKOCHCTEM.

buopazHoobOpaszue kak (akTop yCTOMYMBOCTH dKocucTeM. COXpaHEHHE OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o omochepe. I'panuripl, coctaB U cTpykrypa Ouochepsr.
Kupoe BemectBo u ero (yakuun. OcobeHHOCTH Onocdepsl Kak TriI00adbHON IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB M OHOT€OXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B bnochepe 3emiau. AHTponoTeHHbIEe H3MeHeHus B onocdepe. [mobanpHbIC
AKOJIOTHUYECKUE TPOOIIEMBI.

CocymiecTBoBaHue IpUpobl U yenoeuecTBa. CoxpaHeHre OHOpa3HOOOpas3usi Kak OCHOBA
ycroiunBoct 6uochepsl. OCHOBa pallMOHAIBHOTIO YIPAaBJICHUS MPUPOJHBIMU PECypcaMu U UX
ucrnoJib30Banue. J[oCTHKeHns OMOIOTUH U OXPaHa MPUPO/IBL.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuiet u cxemsl: «llumessle nenu», «bUoIEHO3: cocTaB U CTpyKTypay, «[Ipupoanbie
coobmectBay, «llemu mnuraHua», «Okoyoruueckas nupamuga», «buocdhepa U YenoBeK»,
«JKocHcTeMa IIMPOKOJIUMCTBEHHOTO Jieca», «JKOocUCTeMa XBOMHOro iseca», «buolenos
BoJIoéMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha TMPUPOIY»,
«BaxkHelne MCTOYHMKH 3arps3HEHUs BO3/yXa M TPYHTOBBIX Boa», «llouBa — BakHelIas
cocrasisonas ouocheps», «PakTopsl Aerpagannu nous», «[lapHukoBbIi 3¢ dexT», «DPakTOpsl
pazmoaKTUBHOTO 3arpsi3HeHus O0nocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH OHocheprl», «KpyroBopoT yriepoaa B Ouocdepe»,
«KpyroBopoT a3ora B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTIKAIHS «Tunuuxsle OMOIICHO3BI», rep6apuii
«PacturenbHble  coolmiecTBa»,  Kojulekuuu — «buonenosy», «Bpeaurenn — BaKHEHIIHMX
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CENIbCKOXO3SCTBEHHBIX  KYJIBTYp», TepOapuM M KOJUIGKIMM pPACTCHHH M  SKUBOTHBIX,
IIPUHAJUICKAIME K Pa3HBIM JKOJIOTHYECKUM IpylnIiaM oqHoro Buaa, KpacHas kaura Poccuiickoin
®enepanuu, n300pakeHUs] OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INIPOI'PAMMBI 11O BUOJIOT'MA
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30BAHUA

Cornacho ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CpelHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
IMPpCAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJabTaTOB OCBOCHHUS mpeamera «bHOJIOrus» BBIIEIEHBI
CIIEIYIONINE COCTABIIAIONINEG: OCO3HAHWE OOyJaIONIUMUCS  POCCHUHCKOW  TpaKIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘I€HI/IIO 6I/IOJ'IOFI/II/I, HECJICHAIPABJICHHOC Pa3BUTHUC BHYTPCHHUX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUsS, TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B
cBOEi ACATCIBbHOCTHU IIECHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMH, MpuCymumMu CHUCTEME
OMOJIOTUYECKOTO O00pa30BaHMs, HAJUYHE OKOJIOTHYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEIE PE3YIbTATBl OCBOCHUA MPEAMCETA «buonorus» JOCTUTAKOTCA B C€AUHCTBEC
y‘-Ie6HOI\/II U BOCIMUTATEILHOU ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, NMMPHUHATBIMU B
oOuiecTBe MpaBUJIaMH W HOPMaMHu TMOBEICHHUS M CHOCOOCTBYIOT MpolieccaM CaMOIIO3HaHUA,
CaMOBOCIIMTAHUSI U CaMOPAa3BUTHS, Pa3BUTHS BHYTPEHHEW MO3UIMHM JIMYHOCTH, MATPUOTU3MA,
YBa)XEHMsI K 3aKOHY M TNPABOTOPSAKY, YEJTOBEKY TpyJda U CTaplieMy MOKOJIEHUIO, B3aUMHOTO
yBaKeHMs, OEpeKHOT0  OTHOIICHHA K  KyJbTypHOMY  HACIEAUI0 M TPAIULMIM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanun, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npenmMera «buojaorus» JOMKHBI OTpakaTh
TOTOBHOCTb U CIOCOOHOCTh OOYYalONIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM IIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa U ONbITA JESITEIbHOCTU B IMPOLIECCE PEaTU3aluid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN J€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarllerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIBHOCTHU MPHU CO3JaHUHU YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MTO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPENENATh COOCTBEHHYIO TMO3HMIIMIO TO0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTHIBaTh B CBOUX JCWUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO/ ¢ pa3HBIMU YOSKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MOJIOKEHHUEM;
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TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4YCOHBIX,
[I0O3HABATENIbHBIX M HCCIIEIOBATEIbCKUX 3a/a4, YBAXKUTEJIBHOIO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPIKAHMS,;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOMN JIEATEIIbHOCTH;

2) NaTPpMOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTH POCCHICKON I'PAXKTAHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAXKCHUS K
CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH Iepen PoanHOHM, ropiocTu 3a CBOM Kpail, CBOXO
Ponuny, cBOM f3bIK U KyJIbTYpY, IPOILLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHONIICHHE K MPUPOJHOMY HACIECIWIO ¢ TaMSATHUKAM TPUPOJIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OMOJIOTUH, TOHUMAHUSI 3HAYCHUST OMOJIOTUU B TIO3HAHUH 3aKOHOB MPUPOJIbI, B )KHU3HU YEJIIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaeiHast yoexxJ€HHOCTb, TOTOBHOCTD K CIIY>KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHMWBATh CHUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUsS, OPUCHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM pOJMTENSM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA LIEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBHUM C TPAJHULMIMHU HApPOJIOB
Poccnu;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPyAa, OOLIECTBEHHBIX OTHOIICHHIA;

IMOHMMAaHHE SMOLMOHAIBHOIO BO3ACHCTBUS KUBOW TPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MMOHMMAaHKE U peanu3alus 3J0pOBOro u 6e3omacHoro oOpasa >KM3HH (3J0POBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas ¢u3nyeckas aKTHBHOCTb), OEpEeKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI WHAMBUAYAJTbHOTO M KOJUJIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMX 3I0POBbIO U JKU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHA M HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEONEHHUS aNKOTOJIs,
HapKOTHUKOB, KypeHHs);

6) TPY10BOr0 BOCIIUTAHUA

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAMPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH  TaKyHO
NEeSTENbHOCTb;

17



MHTEpEC K Pa3iu4HbIM cdepaM MpodecCHOHATBHON AeATENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccuu u peann30BbIBaTh COOCTBEHHBIC KHU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHM BCEi
KHU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€71€c000pa3HOE OTHOIIEHUE K IPUPOJIe KaK HCTOYHUKY XKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

MOBBIIIEHNE YPOBHS JKOJOTHMYECKOW KYIBTYpPhl: MPHOOPETEHUE OIbITAa TUIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH WX BO3MOKHBIX ITOCIIEACTBUI IS OKPYXKAIOIIEH Cpebl;

0CO3HaHME TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

CIOCOOHOCTh HCIIOJIB30BATh MPHOOpETaeMble TIPY M3yYeHUU OWOJIOTUHU 3HAHWUS U YMEHUS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IMPUPOJOIOJIB30BAHUEM (COOIIIOIEeHNE
MpaBHUJI TOBENEHHsI B TPHUPOJIE, HANPABICHHBIX HAa COXPaHEHHE PaBHOBECHS B DKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OUochepsl);

aKTHBHOE HEMpUSATHE NIEHCTBHIA, NMPUHOCAIIMX BpEl OKpYKAIOMIeH NPHPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJArONPHUSTHBIE YKOJOTHYECKHE TMOCIESICTBHUS MPEAIPHHAMAEMBIX
JNENUCTBUN U MPEAOTBPAIATh UX;

HAJIMYHE PA3BUTOTO DSKOJOTUYECKOTO MBINUICHUS, SKOJOTUYECKOH KYIBTYPHI, OIBITa
JEATETbHOCTH OKOJIOTUYECKOH  HANpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HWMH B
MO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBHOW TPAKTHKE, TOTOBHOCTH K Yy4YacTHIO B
MPaKTUYECKON JEeSITENbHOCTH HKOJIOTUYECKOI HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAayKM M OOILECTBEHHOM MpPaKTUKH, OCHOBAaHHOIO Ha JHaliore KyJabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UNTATENbCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXy JIF0JIbMU U TIO3HAHUSI MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HAaHUA €€ poju B (OpMUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBIeHUsI 00 OKpY>KaIoLeM
MUpE KaK O €IMHCTBE TMPUPOJbI, 4YeJOBeKa M OOIIecTBa, B IMO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTH OHOJIOTHU JJISi COBPEMEHHOW IHUBIIIM3AIMU: OOeCIeueHus
HOBOT'O YPOBHSI Pa3BUTHUS MEAULIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUN, CHOCOOHBIX
pelath pecypcHble mpoOaemMbl pa3BUTHUS YETIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TII00AIbHBIX
HKOJIOTHYECKUX MPoOsieM U o0ecrieueHus nepexoia K ycTOH4YMBOMY Pa3BUTHUIO, PAIIIOHATHLHOMY
MCIOJIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTH B MOJIyYEHHUH OMOJOTHYECKMX 3HAHUU B IIEJSX MOBBIIMICHUS OO0IIen
KYJIBTYPbI, €CT€CTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (PYHKIHOHATHHOU
IPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu U3y4eHuu OMoJIOTUH;

MIOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMS, HUCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHMS JJIs aHalmu3a M OObBSACHEHHs SBJICHUMN
OKpYXKAloIlEro MHpa M MNPOMCXO/SIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbBIE
3aKJIIOYEHUST HAa OCHOBE HAYYHBIX (AaKTOB M HMEIOIIMXCS JAaHHBIX C LENbI0 MOJydeHHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIFHO HCHOJb30BAaTh OWOJIOTUYECKUE 3HAHHS JUISL pelIeHHs
po0JieM B peasibHbIX KU3HEHHBIX CUTYAIUsX;
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OCO3HAHME IICHHOCTU HAyYHOU NEATENbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEA0BATENBCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUA 10 OHOJIOTMM B COOTBETCTBHH C >KH3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaThl OCBOEGHUS y4eOHOro mpeamera «buoJorus» BKIIOYAIOT:
3HaYUMBbIC IS (OPMHpPOBAHHMS MHPOBO33PCHHUS OOYUYAIONMUXCS  MEXKIUCIHUILTHHAPHBIE
(MexTpenMeTHbIe) OOIeHayYHbIE TTOHSITHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crerupuKy METOJIOB TIO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUsl,
SIBJICHUE, MpPOLECC, CUCTeMa, Hay4yHbIM (hakT, MPUHIIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, UCCIIeJOBaHUE, HAOIIOJCHHE, U3MEPEHUE, SKCIEPUMEHT M JPYTUX), YHHBEpCalbHbIE
yueOHble JIeHcTBUS (TIO3HABaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00eCIeYnBaroe
dhopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITMH OOYyJaromInxcs,
CIOCOOHOCTh oOyuarouxcs HCII0JIb30BaTh OCBOEHHBIE MEXAUCHUIUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4yeOHbIE IEWCTBHUSI B I03HABATEIBHOM U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3yabTaTbl OCBOEHHS IMPOrpaMMBbl CPEIHEro oOuiero oOpazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JIOTHYECKHE ICHCTBHUS:

CaMOCTOSITENIbHO (POPMYNIMpOBaTh U aKTyalM3UPOBATh MpPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINUICHUS (aHanu3a,
CUHTE3a, CpaBHEHMS, KiacCHUpUKAIMK, O0O0O0OIIEeHUs), PaCKpPhIBATh CMBICT OHOJIOTHYCCKUX
MOHATHH (BBIAEATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIUBATh CBS3H C APYTUMU HOHATUSIMH);

OTpEeNATh LEIH JeATeIbHOCTH, 3a7aBas HapaMeTpbl UM KPUTEPUU UX JTOCTHXKEHUS,
COOTHOCHUTH Pe3yJIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIETISIMU;

WCIIOJIb30BaTh OHOJIOTMYECKUE MOHATHS JUIsl OObscHEeHUs (AaKTOB M SBJICHUN >KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCYXACHHS (MHIYKTUBHBIC, JCIyKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAaCCMaTPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JJIS MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUI B M3y4aeMbIX OHOJOTHYECKHX OOBEKTax, a TaKkKe MPOTUBOPEUYHUIl Pa3HOro poja,
BBISIBIICHHBIX B Pa3NIUMYHBIX WH()OPMAIMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEeMbI ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YIHTATOB IIEINISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH pPabOTy B YCJIOBHSIX pPEaJbHOTO, BHUPTYAIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe MCCIIEI0OBATEIbCKHE JIeHCTBHS:
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BIIQJICTh HABBIKAMHU Y4eOHO-HUCCIIEIOBATEILCKOW M MPOSKTHOM JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CaMOCTOSATEIILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 33124, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh Pa3IMYHbIE BUABI JCSITEILHOCTH 1O IOJTYYCHHIO HOBOTO 3HAHHWS, €r0
WHTEPIIPETAINH, TPEOOPa30BAHUI0 M NMPUMEHEHUIO B YUEOHBIX CHTYAlHsX, B TOM YHCJE TPH
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0OpPA30BATEIBHOUN EATCILHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATH
TUTOTe3y €€ pelICHHs, HAaXOIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPhl U KPUTCPUU PEIICHHS;

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIEHKY HOBBIM CHTYAIIHsIM, OICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN TIOMCK TIEPEeHOCa CPENCTB M CIOCOOOB NEHCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [O3HABATCIBHYID W  MPAKTHYCCKyH0  oO0iacTu
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJEH, MpeAjiaraTb OPUrMHAIbHBIE TOAXOAbl W PELICHUs, CTaBUThH
poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(PoOpManuu (TEKCTe ydeOHOTO mocoows,
HAy4YHO-TIONMYJISIPHON JHTEpaType, OMOJIOTHUYECKUX CIOBApsSX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B MHTepHere), aHaIW3UpoBaTh WHGOPMALMIO Pa3IUYHBIX BUIOB U (opm
MIpeICTaBJICHUS], KPUTUYECKH OLEHUBAThH €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampoChl U MPUMEHSTHh pa3IUYHble METOJIbl IMpPHU IOUCKE U O0TOOpe
Oouosnoruueckoi nHGopMauu, HeOOX0AUMOH /7S BBIMIOTHEHUS YU4EOHbIX 3a/1a4;

MpUOOpETaTh OMBIT HKCIOJIb30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOUPATh ONTHUMAIBHYIO (QOpPMY MPEACTaBICHUS OHOJIOTUYECKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeACTBa IMpH paboTe ¢ OHOJOrHYecKou
uHpopMalren: NPUMEHITh XUMUYECKUE, (U3UYECKUE U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATypy, HCIOIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIJIETh HAaBBIKAMU pACMO3HABAaHUS W 3alIUTHl  MHPOpMAIMK, HWH(DOPMALMOHHON
0€30MacHOCTH TUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHHUKAIIMA BO BCEX cdepax KH3HU, aKTUBHO Y4acTBOBATh B JHAIIOTE
WM TUCKYCCHUU TIO CYIIECTBY OOCykKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCUTEILHO BBITIOJHEHHS Tpe/iaraeMod 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUHN APYTUX YYACTHHUKOB JUAIIOTA WU TUCKYCCUH);
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pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUS! KOH(PIUKTHBIX CUTYAIMid, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMHM CIOCO0aMM OOIIEHHS M B3aWMOJICHCTBHS, NOHMMAaTh HaMEpEHUs
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MOHMMATh U UCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUAYaIbHONH pabOTHI MpHU
peleHny OMoJIoru4eckoi mpooieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYINIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEMCTBHI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LE€JIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BBIBaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACIPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOU paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IMPOEKTHI, OIEHUBATh WAEU C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPATETMYECKOE TIOBEICHUE B pPa3JM4YHBIX CHUTYaLHsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAaHUS JUId BBIABICHHMS NpoOJIeM U HX pEUIeHHUs B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUM 1I€JIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3J0POBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLIECTBIISATh IMO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh ¥ (OPMYIUPOBATh COOCTBEHHBIE 3a7aud B OOpPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclupATh paMKU y4eOHOTO IIpeJMeTa Ha OCHOBE JIMYHBIX MPEANIOYTEHUH;

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (OPMUPOBAHUIO M MPOSIBICHUIO IIUPOKOM 3pYIUIIMU B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA U KYJIBTYPHBIN YPOBEHb.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;
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BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBUI
Y MBICTIUTEJIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHMI, HCIIOIH30BATH MPUEMBI pedIieKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;

YMETb OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€ PE3YJIBTATOB JEATENbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3ULIUHU JIPYrOro YeJIOBEKa.

HNPEIMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynpTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmera «buosorusy HaydHble 3HaHUSA, YMEHUS U
CrocoObl JEMCTBUII O OCBOGHMIO, HHTEpPHpETaluyd U NpeoOpa3oBaHMIO 3HAHUM, BUIbI
NESITEIbHOCTH 0 TOJYyYeHHIO HOBOTO 3HAHMSA M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyallUsiX, a TakXKe B pealbHbIX >KM3HEHHBIX CUTYyallUAX, CBS3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00yUEHUsI.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JOJIKHBI OTPAXKATh:

C(OPMHPOBAHHOCTh 3HAHMM O MECT€ U POJIM OHOJOIMHM B CHUCTEME HAyYHOI'O 3HAHMS
€CTECTBEHHbBIX HAayK, B (JOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHMS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKaHUE OMOIOTMYECKMX TEPMHHOB M MOHSATUI: KU3Hb, KJIETKA,
opraHusM, Merabosu3M (0OOMEH BEIIECTB HW  IPEBpallleHHUEe JSHEPruH), TOMEeoCcTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alsl JKUBBIX  CHUCTEM, CaMOBOCIIPOU3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTh, 3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYTal[MOHHas,
LIEHTpaJbHasl JIOTMAa MOJICKYISIpHOW Owosoruu), 3akoHsl (I'. Mengens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pacTtenuil H. 1.
BaBuioBa), onpeaensTh rpaHULbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMH HAay4yHOro IMO3HAaHUs B OMOJOTMHU: HAOJIOJEHHUE U OINMCaHME
KHUBBIX CHCTEM, IPOLIECCOB M SBJIEHUM, OpraHM3alus U IPOBEJCHHUE OHOJIOTMYECKOro
SKCIIEPUMEHTA, BBIJIBIKEHUE TUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEX]IY HUCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAY4HbBIX HOHATHH,
TEOpUi U 3aKOHOB, YMEHHE JIeaTh BBIBO/Ibl HA OCHOBAHUHU TMOJIY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBIJICNIATh CYIIECTBEHHbIE MPHU3HAKM BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILlEHUs] PHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OMJIOJOTBOPEHHs, PA3MHOXKEHUS, UHIAUBHUYyAIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€He3);

yMEHHUE NMPUMEHATH MOJTydyeHHbIE 3HAaHUS I OOBSICHEHUS OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€JIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOErO 3[0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHHUS HOpPM
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IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH INPUPOAHOM Cpele, NOHMMaHuE HeoOX0aUMOCTU
WCTIOJIb30BAHUS JOCTIKECHHIH COBPEMEHHOW OHOJOTMHM M OMOTEXHOJIOTUH sl parMoOHAIBEHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEIIaTh 3JIEMEHTAapHbIE TIE€HETMYECKHE 3aJaud Ha MOHO- M JUTHMOpHAHOE
CKpEILMBAHNE, CLEIIEHHOE HACJIEI0BaHUE, COCTABIISITh CXEMbl MOHOTMOPUHOIO CKpEIIMBaHUS
JUIS TIpE/ICKa3aHusl Hacae0BaHUs IPU3HAKOB Yy OpPraHU3MOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE M TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHa TPU
paboTe ¢ yaeOHBIM U Ja00paTOPHBIM 000PYIOBAHUEM;

yMEHUE KPUTHUYECKH OIICHMBAaTh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOIIYIO IICEBJOHAY4YHbIE 3HAHUS M3 Pa3IMYHBIX HUCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMaIMU, HayYHO-TIOMYJISIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCJICIOBAHNM B OUOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTb COOCTBEHHbIE IHMCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTHYECKYI0O HMH(QOpPMAIUI0 M3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaTr OUOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMI O MeCTe M POJM OMOJIOTHH B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COAEPKaHHE OMOJOTUYECKUX TEPMUHOB U MOHSTUIA: BUJI, OMYJSALUSA,
reHoOH I, SBOJIONMS, JBWKYIIHME CHIBl ((HaKTOpbl) DBOJIOIHUH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, BKOJOrHYeckue (aKkTOpbl, HSKOCHUCTEMa, IMPOAYLIEHTHI,
KOHCYMEHTBI, pEAYLIECHTHI, IIeMH MUTaHUs, SKOJOrMuecKas nmupamuia, ouoreomeHos, ouocdepa;

YMEHHME Wu3jaraTh Ouosnoruueckue teopuu (dBomtonuoHHas Teopus Y. [lapBuHa,
CHUHTETHYECKasi TEOPUs SBOJIIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiieBoro cxoactsa K. M.
bapa, dyepenoBanus riiaBHBIX HampaBiieHHMH U mytei sBomonuu A. H. CeBepiioBa, ydeHUs: O
o6uoctepe B. 1. BepHaackoro), onpenensiTh rpaHULlbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BJa/IeTh METOJaMH HAay4yHOTO IMO3HAaHUS B OMOJIOTUM: HAOIIOJCHHE U OIMUCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUN, OpraHM3alusi U MpPOBEACHHUE OUOJIOTUYECKOTO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJYyYEHHBIX PEe3Yy/lbTaTOB, HCIOJB30BAHHBIX HAyYHBIX MOHATHUH,
TEOPUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIACTATH CYIIECTBEHHbIC IPU3HAKU CTPOCHUS OUOJIOTHYECKUX OOBEKTOB: BUIOB,
MOMYJSIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIIEHO30B M JKOCHCTEM,
OCOOCHHOCTH  MPOIIECCOB:  HACIEACTBEHHOW  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJIOTMUYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIECTB U MOTOKA SHEPIHU B IKOCHCTEMAaxX, aHTPOTIOT€HHBIX U3MEHEHUH
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOreOXMMMYECKHX LHUKIOB B
ouocdepe;

YMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS I OOBSICHEHUS! OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€JIbI0 00ecTIeYeHns
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEeHUsI HOpM
IPaMOTHOTO TOBEJICHUsI B OKPY)KAIOLIeH NpUPOJHONW cpene, MOHMMaHHEe HEO0OXOAUMOCTU
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MCIIOJIb30BAHUS JOCTUKCHUM COBPEMEHHOM Oounonoruu JUTSt paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJIOTMYECKHE 33a/Jayd, COCTaBIATh CXEMBI IEepeHoca
BELIECTB U HEPIUH B IKOcHCTeMaX (LENH MUTaHUs);

YMCHHE BBINIOJHATH JTAOOPATOPHBIE W TMpPaKTHYeCKHe paboThl, COOMIONATh MpaBHiia TpU
paboTe ¢ yaeOHBIM 1 1a00PATOPHBIM 000PYIOBAHHEM;

YMECHHE KPUTHYCCKH OIICHUBATh W WHTEPIPETHUPOBATH HH(POPMAIHMIO OHOJIOTHYECKOTO
COJICpP’KaHUs, BKIIFOUYAIONIYIO TICCBJOHAyYHBIC 3HAHHS W3 PA3IMYHBIX HUCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpMALMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), paccMaTpUBaTh TIJI00AIbHBIC
IKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TIHCHbMEHHBIE M YCTHBIE COOOIICHUs, 00001Ias
OMOJIOTHYECKYI0 HH(POPMAIUI0 W3 HECKOJBKMX HWCTOYHHKOB, T'PAMOTHO HCIOJIB30BaTh
MOHATUIHBIN anmapaT OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne | HawmmeHoBanmue
(uudpossbie)
n/ | pa3sieiaoB M TeM Bcer | KoHnTpoabHn IIpakTnyeck
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
EHOMOMIS KA bu6mmoreka [IOK
Havia 2 0.5 https://m.edsoo.ru/7f41
Ve c292
JKuBbie cucTeMsl bubmmoreka [IOK
U UX 1 https://m.edsoo.ru/7f41
OpraHu3aIus €292
XUMUYECKUH bubmmoreka [{OK
COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOCHHE KIIETKH €292
KuznenesteapHO bubmmorexa LOK
A 6 https://m.edsoo.ru/7f41
CThb KJIETKH
€292
P
Hfﬁl;;me:;;{ﬁe bubnuorexa [JOK
ainmiy 5 1 https://m.edsoo.ru/7f41
P c292
OpraHU3MOB
H
T:;HGHCTBGHHOC bubnuorexa [JOK
8 15 https://m.edsoo.ru/7f41
HM3MEHYUBOCTh
€292
OpraHu3MOB
C
o e:;;;:l;% bu6mmoreka [JOK
p ’ 3 https://m.edsoo.ru/7f41
OcCHOBBI
€292
OMOTEXHOJIOTUU
bubmuoreka [JOK
PesepBHOE BpeMms 1 https://m.edsoo.ru/7f41
€292
OBUIEE
KOJIMYECTBO
YACOB I10 34 0 4
ITPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

N HaumenoBan | KosmuecTBo 4yacoB DJIeKTPOHHBbIE
" | we pasnenos (undpoBbIe)
n/ Bcer | KoHTpoabH IIpakTHYeck
U TeM o0pa3oBaTejibHbIE
n 0 ble padoThl He padboTsbl
NMPOrpaMmblI pecypcsl
OO0 bu6mmoreka [{OK
B 9 1 https://m.edsoo.ru/7f41c
s1 OMOJIOTHS
cr4
B
ngﬂz{OBeHe bubmmorexa [{OK
He u BUTHU
P 9 0.5 https://m.edsoo.ru/7f41c
JKU3HU Ha
cr4
3emie
Opraau3msl 1 bubnuotexa [JOK
OKpYKaroIas 5 1 https://m.edsoo.ru/7f41c
cpena c74
CoobmecTBa bubnuotexa [JOK
9KOJIOTHIECKU 9 https://m.edsoo.ru/7f41c
€ CUCTEMBI m
PesenBHOE bu6moreka [IOK
5 eMI; 2 https://m.edsoo.ru/7f41c
P c74
OBILEE
KOJIMYECTBO
YACOB IIO 34 0 23
[TPOTPAMME
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne [ara Tema ypoxka KomnmuectBo
4acoB

1/ ILUIaH ¢bakr

Tema Nel (24.) Buosorusi Kak Hayka.

1

03.09

buosorus B cucreme Hayk

2

10.09

Meroap! TO3HAHMS JKUBOU IIPUPOIBI.
[IpakTuueckas padora Ne 1 «Mcnonb3oBanue
Pa3IUYHbBIX METOJIOB IIPU U3yYEHUU
OMOJIOTUYECKUX OOBEKTOBY

Tema Ne2 (14.) ’KuBble ccTeMBbI U MX OPraHU3aIUsl.

3

17.09

buonornueckne cUCTEMBI, IPOLIECCH] U UX
W3y4eHHUE

Tema Ne3 (84y.) XumMHnuyecKkuii coOCTaB U CTPOEHHE KJIETKH.

4 24.09 XUMHUYECKUH cocTaB KJIeTKH. Boma u
MUHEPAIBbHBIC COJTU

5 |0110 Benku. CocTaB u CTpOeHHE GENKOB

6 08.10 depMeHTHI — OHOJIOTUYECKHE KaTaTn3aTOPHI.
Jlabopartopnast padota Ne 1 «M3yuenue
KaTaJIATUYECKOW aKTUBHOCTH ()epPMEHTOB (HA
pUMeEpe aMIJIa3bl WIIA KaTaJla3bl)»

7 15.10 VYrieBoasl. JIMmuast

8 22.10 Hyxknennosbie KuciaoTel. AT®

9 05.11 HcTopust 1 METOIbI M3yUEHUS KIICTKH.
Kinerounas Teopus

10 | 1211 KreTka Kak 1ea0CcTHas )KUBask CHCTEMa

11 | 19.11 CtpoeHne dyKapuOTHYECKON KIICTKH.

JlaGopaTtopnast padota Ne 2 «M3yueHue
CTPOCHHUS KIETOK PACTCHUH, JKUBOTHBIX, TPUOOB
U OaKkTepuil M0 MUKPOCKOTIOM Ha TOTOBBIX
MUKponpenapaTax ¥ UX OMHCAHUE

Tema Ne4 (64.) dKusHeaessTeILHOCTD KJIETKH.

12 | 26.11 OOMeH BeIEeCTB WX METa00In3M

13 | 03.12 ®dortocuHTe3. XeMOCHHTE3

14 | 10.12 DHepreTuyeckuii oOMeH

15 |17.12 JKu3HEHHBIN UK KICTKH. J[elTleHre KIIeTKH.
Murto3. JTaboparopHas pab6oTta Ne 3
«Habmrogenre MUTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MHUKPOIIPEnapaTax»

16 | 24.12 buocunres 6enka. Peakuus MmaTpuuHOTO
cuHre3a. TpaHcusaius — 6uocuHTe3 OerKa

17 11412 Konrposnshas padota Ne 1

Tema NeS (54.) PasMHoOkeHMe 1 MHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

18 \ 21.12

Hexnerounsie (opMbl )KMU3HU — BUPYCHI

27




19 |28.12 ®OopMbI Pa3MHOKEHHS OPraHU3MOB

20 | 04.01 Meiios

21 | 11.01 OOpazoBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonotBopenue. JlabopaTopHast padota Ne 4
«M3yueHne CTpOCHHUS MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPEIapaTax»

22 |18.01 WHauBUIya bHOE PAa3BUTUE OPTaHU3MOB

Tema Ne6 (8u.) HacsiencTBeHHOCTh M H3MEHYMBOCTH OPTraHU3MOB.

23

25.01

I'emernka — HayKa 0 HaCJICACTBCHHOCTH U
HN3MCHYHNBOCTHU

24

04.02

3aKOHOMEPHOCTH HaCJIEA0BaHMsI TPU3HAKOB.
MoHorndpuaHoe CKpeluBaHme

25

11.02

JurnbpuaHoe cKpemmuBaHue. 3aKoH
HE3aBHCHMOTO HACJICJIOBAHUS MTPU3HAKOB

26

18.02

CuernsieHHOE HaclleJOBaHUE MTPU3HAKOB.
Jlabopartopnast padota Ne 5 «3yuenue
pe3yIbTaTOB MOHOTHOPHUTHOTO U
JTUTHOPUTHOTO CKpPENTUBaHUS Y AP030(DUITBI HA
TOTOBBIX MUKPOIIPEIapaTax»

27

01.04

I'enernka nona. HacnenoBanue npu3HaKoB,
CLEIUIEHHBIX C ITOJIOM

28

08.04

N3menunBocTh. HenacnencTeeHHas
U3MEHYHBOCTb. JIJabopaToprast pabota Ne 6.
N3ydyenne MmoauuKaiMoOHHOW W3MEHYUBOCTH,
MOCTPOCHHE BApUAIIMOHHOTO Psija U
BapHAIMOHHON KPHUBOII»

29

15.04

Hacnencreennas nsmeHuuBocTh. JlaboparopHas
pabota Ne 7. «AHanM3 MyTaruil y 1po30Quisl
Ha TOTOBBIX MUKPOTIPENapaTax»

30

22.04

I'eneTnka yenoBeka

Tema Ne7 (3+1u.) Cenekuus

opranu3mMoB. OCHOBbI OMOTEXHOJIOTUH.

31 |29.04 BHOTEXHOIOTUS KaK OTPacyb IIPOU3BOJCTBA

32 | 06.05 KonTponbhas padota Ne 2

33 | 13.05 Cenekuus kak Hayka U npouecc. MeTtoabl u
JOCTHIKEHHS CEJICKIUN PACTEHUH M YKUBOTHBIX

34 | 20.05 PesepBublit ypok. OGo01IeHHE 110 TEMe

«HacnencTBeHHOCTb M U3MEHUUBOCTh
OPraHnu3MoOB»

Hroro:

34 yaca
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

No [ara Tema ypoxka KoanuectBo
4acoB

n/n IU1aH dbaxT

Tema Nel (94.) DBoJIIOIIMOHHAS OMOJIOTHSI.

1 03.09 DBOIIOLMS U METO/IBI €& U3ydEHUS

2 10.09 Wcropus pa3Butus npeacraBieHuit o0
IBOJTFOITUHT

3 17.09 MuKpO3BOITIOIHS

4 24.09 [Tonynsmus kak >eMeHTapHas €IUHUIIA BUIA U
sBosonun. Jlabopatopuas padora Ne 1
«CpaBHEHHE BUJIOB 0 MOP(OJIOTUUECKOMY
KPUTEPHIO»

5 01.10 JIBuokymiye cuisl (yieMeHTapHbIe PaKTOphI)
IBOJTFOITUHT

6 08.10 EctecTBeHHBII 0TOOp 1 €ro GopMbI

7 15.10 Pe3ynbTathl 9BOIOIUHN: IPUCTIOCOOTICHHOCTD
OpPraHu3MOB M BHUI000pa30oBaHuUE.
JlaGopaTtopnas pabora Ne 2 «Onucanue
PUCTIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHTEJILHOTO XapaKTepay

8 22.10 HanpapieHus ¥ IyTH MakpO3BOJIIOLHH

9 05.11 Heo6paTuMoCTh 3BOJIOLMHI

Tema Ne2 (94.) Bo3HUKHOBeHUE M pa3BUTHE KU3HU HA 3eMm.ie.

10 | 12.11 Hcropus sxu3Hu HA 3eMiie 1 METOJIbI €€
U3yUYCHHS

11 | 19.11 ['MnoTe3sl MPOUCXOKACHHS )XKHU3HU HA 3eMIIe.
Pa3BuTue )xu3HU Ha 3eMiie 10 3paM U
nepuoiamMm

12 | 26.11 OCHOBHBIE ATallbl YBOJIOLMH PACTUTEIBLHOIO U
KUBOTHOTO Mupa. [IpakTrueckas padota Ne 1
«/3ydeHune UCKOMaeMbIX OCTATKOB PAaCTCHUH U
YKUBOTHBIX B KOJUICKITUSIX)

13 | 03.12 CoBpeMeHHast CHCTEMA OPTaHUYECKOTO MHPa

14 | 10.12 DBOJIIOLHS YeIOBEKA (AHTPOIIOTEHES)

15 | 17.12 JIBrokyiie cuibl (paKkTophl) aHTPOIIOreHE3a

16 | 24.12 OCHOBHBIE CTa/IMU HBOJIOLUHN YETIOBEKA

17 | 14.01 Yenosedeckue pacsl U IPUPOIHBIE afaTallun
YeJI0BEeKa

18 | 21.01 Konrposbsras pabora Ne 1.

Tema Ne3 (54.) Opranusmbi

M OKpY:Kamouas cpena.

19 | 28.01

PezepBHblit ypok. O0oO1IEHNE 11O TEME
«BO3HIKHOBEHNE M Pa3BUTHE )KU3HU Ha 3eMIIe»
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20 | 04.02 DKOJIOTHUs KaK HayKa

21 | 11.02 Cpepl 0OUTaHUS ¥ DKOJIOTHYECKUE (HaKTOPBI

22 |18.02 Abunotuueckue pakropsl. JlaboparopHas
pabota Ne 3. «Mopdosorndeckue 0COOCHHOCTH
pacTeHUH U3 Pa3HbIX MECT OOMTAHHUSY.

23 | 25.02 buotndeckue dakropsl. JlabopaTopHas padora

YCPCHKOB KOJICYCa»

Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE

Tema Ne4 (9+2u

.) Coo01recTBa M AKOJIOrMYECKHE CUCTEMBI.

24 | 04.03 DKOJIOTUYECKHE XapaKTePUCTHKH TIOIYJISAIINH.
[Ipaktuueckas padota Ne 2 «Iloxcuér
IUTOTHOCTH TIOTTYJISILIMIA Pa3HbIX BU/IOB
pacTeHu»

25 |11.03 Coo0mu1ecTBa OPraHu3MOB — OUOIIEHO3

26 |18.03 DKOJIOTUYECKHUE CHCTEMBI (IKOCHCTEMBI)

27 |01.04 OcHOBHBIE TIOKA3aTENN IKOCHUCTEMBI.
Dxkonoruueckue nupamusl. CBocTBa
skocucreM. CyKieccust

28 | 08.04 [TpupoaHsIe 3KOCHCTEMBI

29 | 15.04 AHTPONIOT€HHBIE SKOCHCTEMBI

30 |22.04 bruocdepa — riobanpHas skocucTeMa 3eMITH.
3aKOHOMEPHOCTHU CYIIECTBOBaHUS OMOCHEpHI

31 [29.04 YenoeuecTBO B GHocepe 3emiu

32 | 06.05 KonTponsnas padora Ne 2.

33 | 13.05 CocylecTBOBaHKE IPUPOIBI M YEIOBEYECTBA

34 | 20.05 PeseprubIit ypok. O6001IEHNE TEMBI

((COO6H.[€CTB3 " 3KOJIOTMYECKUE CUCTEMBI»

Hroro:

34 yaca
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KPUTEPUU OHEHUBAHUSA. BUOJIOT'UA
[Ipu BbICTABICHNUH OLICHKH HEOOXOAUMO YUUTHIBATh:

NPaBUIBHOCTh M OCO3HAHHOCTH W3JIOKEHHSI COJEPXKAHH, MOJHOTY PACKPBITUS MOHSATHA,
TOYHOCTH YIOTPEOJICHHS HAyYHBIX TEPMUHOB;

cTerneHb CPOPMUPOBAHHOCTH MHTEIUICKTYaJIbHBIX U 00IICy4eOHBIX YMEHHIA;

CaMOCTOSTEIILHOCTb OTBETA;

PEYEBYIO0 IPaAMOTHOCTD U JIOTHYECKYIO IOCIEI0BATEIbHOCTD OTBETA.
Bricokuii ypoBeHb — 0TMeTKa «S»:

MOJTHO PACKPBITO COAEpIKaHUE MaTepuaia B 00beMe IPOrpaMMbl U YUeOHUKA;

YETKO W MIPABWIHHO JIAHBI ONIPEACIICHUS U PACKPBITO COACPIKAHUE TTOHSITHH;

BEpPHO UCIOJIb30BAaHbl HAYYHbIE TEPMUHBI;

JUTSI TOKa3aTeIbCTBA UCIIOJIH30BAHbI PA3JIMUHbBIE YMEHHUS, BHIBOIBI M3 HAOJIIOJICHUH U OTIBITOB;
OTBET CaMOCTOSTENIbHBIHN, UCTIOJL30BaHbl paHee MPUOOPETCHHBIC 3HAHMSL.

IloBbIlIEHHBIN YPOBEHb — 0TMETKA «4»:

PacKpBITO OCHOBHOE COJIEp)KaHUE MaTepHalIa;

B OCHOBHOM HpaBI/IJ'IBHO JaHbI onpeneneHHﬂ HOH?ITI/Iﬁ 1 UCITIOJIB30BAHBI Hay‘—IHI)Ie TepMI/IHBI;
OTBET CaMOCTOSITCIILHBIM;

OHpeHeHeHI/Iﬂ HOH?ITI/Iﬁ HCIIOJIHBIC, JIOHyII_[eHI)I HC3HAYUTCIIBHBIC HapymeHI/m
MOCJIEIOBATEIIbHOCTH HW3JIOKEHUS, HEOOJIbIIINEe HETOYHOCTH TMPU HCIOIB30BAHUM HAYYHBIX
TEPMUHOB WJIU BBIBOIaX M 000OIIECHUSIX U3 HAOIIOICHUI U OTIBITOB.

ba3oBblii ypoBeHb — 0TMETKA «3»:

YCBOCHO OCHOBHO€ COJACPKaAHNEC yqe6H0ro MaTcpHrajia, HO U3JI0KCHO (bpaFMCHTapHO, HE BCCraa
IIOCJIEAOBATCIIBHO,

OIIPCACIICHUS MMOHSTHM HEAOCTAaTOYHO YCTKHUC,

HE HCIIOJB30BaHbI B KAYECTBE JO0KaA3aTCIIbCTBA BBIBOJbI U O606IH€HI/IH nu3 HaGJ'II-O,I[eHI/Iﬁ H OIIBITOB
WA OOITYIICHBI OIINOKHU IIpU UX U3JT0KCHHU,

JOITYHICHBI OIIHNOKU U HEOOCTAaTOYHO B U CIIOJIb30BaHUH Hay‘IHOfI TEPMHUHOJIOTUH, OIIPEACICHUN
IIOHATHUH.

Huzxe 0230BOro ypoBeHb — 0TMETKA «2»:

OCHOBHOC COACPIKAHUC y‘IC6HOFO MaTcpHrajia HC PACKPLITO,
HC JaHbl OTBCTHI HA BCIIOMOT'ATCJIBHBIC BOIIPOCHI YUUTCIIA,
AOIMYIICHBI prGHC OIIIMOKH B ONpCACIICHUH HOHHTHﬁ, IMpU UCIIOJIb30BAHUHU TCPMHUHOJIOTHUH.

OneHnka NpaKTHYeCKUX YMEHHUH 00y4aromuxcst

1.0neHka yMeHHUil CTABUTh ONbITHI.

Yuutenb N0KEH YUUTHIBATD:

CaMOCTOSITEILHOCTh MOA00pa 000pyIOBaHHUs U OOHEKTOB;

MOCJIEIOBATENFHOCTD B BBITIOJTHEHUH PAOOTHI MO 3aKJIAIKE OIBITA;

JIOTUYHOCTH ¥ TPAMOTHOCTh B OTIICAHUU HAOMIOIeHUH, B (POPMYIHPOBKE BBHIBOJIOB U3 OTIBITA.
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Bricokuii ypoBeHb — 0TMeTKa «S»:

MIPABUIILHO OTpeJIesieHa 11eJb OIbITa;
CaMOCTOSITEIIBHO U TOCJIEIOBATEIbHO MPOBEIEHBI MOA00p 000pOIyBaHUSI U OOBEKTOB, a TaKXKe
paboTra MmO 3aKjIaJKe OMNBITa, HAYYHO TPAMOTHO, JIOTMYHO ONHCAHBl HAOMIOACHUS U
c(OpMYIIMPOBAHBI BEIBOIBI U3 OIIBITA.

IloBbIlICHHBI YPOBEHb — 0TMETKA «4»:

MIPAaBHIILHO OTIpeJIeNieHa [eJb OTIbITa;
CaMOCTOSITEJILHO MpOBeJeHa MOAOOP 000pyAOBaHUs U OOBEKTOB, a TaK)Ke padoTa MO 3aKIIaaKe
OTIBITA;

IIPH 3aKJIaJIKe OIbITA OIbITA JIoMmycKaeTcs 1 — 2 ommoky;

B I[EJIOM I'PaMOTHO U JIOTUYHO OTIMCAHbI HAOIOACHUS 1 C(HOPMYITHPOBAHBI BEIBOJIBI U3 OTIBITA;

B OTIMCAaHWH HAOJIIOIEHUI U3 OTIBITA JIOMYIIEHB HETOYHOCTH, BBIBOJIBI HETIOJTHBIE.

Ba3oBblii ypoBeHb — 0TMeTKA «3»:

MPAaBHIILHO OTIpEJIeNieHa 1IeJh OTIbITa;

nmoaoop oOopynoBaHUS W OOBEKTOB, a TakXke pabOThI MO 3aKIaJKe OIbITa MPOBEIACHBI C
MTOMOIIBIO YUUTETIS;

JOMYIICHBl HETOYHOCTH W OMMOKA TpH 3aKIaJKe OIbITa, ONMUCAHWUU HAOJIOJICHHIA,
(bopMyTHPOBaHUY BBIBOIOB.

Huxe 6230BOro ypoBeHb — OTMETKA «2»:

HE OIIPe/IeTIEHA CAMOCTOSTENIBHO 1EJIb OIIbITA;

HE MOJITOTOBJICHO HY)KHOE 000py/I0BaHUE;

JIOTIYILIEHBI CYIIECTBEHHbIE OUIMOKH MPH 3aKiIaKke 0(hOPMIICHUH OIBITA.

Ounenka ymeHMil NPOBOAUTH HAOJIIOIEHUS.

Yuutenb 10KEH YUUTHIBATD:

MPaBUJILHOCTH MPOBEACHUS HAOIIOICHUH 10 3a/IaHUIO;

YMEHHE BBIJCISATh CYIIECTBEHHbIE TPU3HAKHU Y HaOI0jaeMoro o0bekTa (Impoiecca);
JIOTUYHOCTH ¥ HAYYHYIO TPAMOTHOCTH B O(DOpPMIIEHUH pe3ylIbTaTOB HAOIIOACHUN U B BBIBOIAX.
BricoKHil ypoBeHb — 0TMETKA «S»:

MPaBWJIBHO MO 33JJaHUI0 YYUTEISI TPOBECHO HAOIIOICHHE;

BBIIETICHBI CYIIIECTBEHHBIC MMPU3HAKU y HAOII01aeMOT0 00beKTa (Ipoliecca);

JIOTUYHO, HAYYHO I'PpaMOTHO O(I)OpMJIeHBI PE3YJIbTATHI Ha6J110,Z[eHPIﬁ " BBIBOJIBI.

IloBbIIICHHBI YPOBEHBb — OTMETKA «4»:
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MPABUIIBHO TIO 33IaHUI0 YYUTEIS IPOBEIACHO HAOIIOICHNUE;

IIPU BBIJCIICHUU CYIIECTBCHHBIX MPH3HAKOB Yy HaOIMI0IaeMoro o0bekTa (Ipoliecca) Ha3BaHbBI
BTOPOCTETICHHBIC;

JoTyIeHa HeOPEKHOCTh B 0OPMIICHUY HAOIIOACHHI U BEIBOJIOB.

Bba3oBblii ypoBeHb — 0TMeTKA «3»:

JIOTIYILIEHbl HETOYHOCTH U | — 2 01MOKM B IPOBEICHUH HAOIIOACHUHN 10 3a/IaHUI0 YUUTENS;

NP BBIJICJIEHUH CYIIECTBEHHBIX MPHU3HAKOB y HAOIIOAaeMOro oOBeKTa (IpoIiecca) BbIICICHBI
JIUIIb HEKOTOPBIE;

nonyiieHbl omuoku 1 — 2 B opopmiaeH HaOII0IeHUN U BBIBOJIOB.

Huske 6a30B0ro ypoBeHb — 0TMETKa «2»:

JOMyIIeHbI 3 — 4 omMOKM B TPOBEICHUH HAOIIOCHUN 110 3aJJaHUI0 YUUTETIS;
HETPaBWIBHO BBIJICTICHBI IPU3HAKKA HAOI0/1aeMOT0o 00beKTa (Tmpo1iecca);
nomnyiieHsl 3 — 4 omndku B 0hopMIeHIH HaOII0IEHUI U BBIBOJIOB.

Ouenka 3a npoBepoOYHbIE TECThI

Yuutenb M0DKEH TPOBECTH HMHCTPYKIUIO ISl TecTupyeMmblx. OHa J0KHA OBITh
KOpPOTKOM, TIOHSATHOW M OOIIEH a1 BCEX HCIBITyeMbIX. MHCTpyknms maet pasbsicHeHus. Kak
HE0OX0MMO OTBEYaTh Ha 3aJaHUd TecTa. B HMHCTpyKuuu coolmiaercs BpeMs, B TEUYEHUU
KOTOPOTO CIIyHIaTeNs M He0OX0IMMO BBITIOJIHUTh TE€CT, THUIT IIKaJIbl OLICHUBAHUS.

B mporieHTHOM COOTHOIIEHUU OIEHKH ( MO MATHOATBHONW CHCTEME) PEKOMEHIYETCS
BBICTABJISITH B CIEYIOIIKX JMANa30Hax:
«2» - 49-0 %
«3» - 69-50 %
«4» - 89-70 %
«5» - 100-90 %
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )15 YYEHUKA

* buonorus, 10 xnace/ ITonomapésa 1.H., Kopuunosa O.A., Jlommnuna T.E.; mox pemakiuei
[Tonomapéroit M.H., OOmiecTBo ¢ OrpaHMYeHHONW OTBETCTBEHHOCTHIO M3marenbckuii LEHTP
«BEHTAHA-I'PA®»; Axunonepsoe obmectso «M3narensctBo «IIpocsemiennue»

* buonorus, 10-11 xmaccel/ AnapeeBa H.Jl., O0mecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«11OL, MHEMO3HNHA»

* buonorus, 11 xnace/ ITaceunuk B.B., Kamenckuii A.A., Pyomos A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Ilonomapesa 1.H., Kopaunosa O.A., Cumonosa JI.B. - buosnorus. 10 knacc. Meroauueckoe
nocobue.- M., Benrana - I'pad, 2019;
2. ITonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buosorus. 11 knacc. Meroanueckoe
nocobue.- M., Berrana - I'pad, 2019.
3. TlonomapeBa W.H. buonorusa. 10 kmacc. Pabowass terpagp. — M.; «Benrtana-I'pad».
4. TlonomapeBa WN.H. buwomorms. 11 xmacc. Pabouass terpams. — M.; «Benrana-I'pad».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. «Enunas xoekius Ludposbix O6pasoBarensubix Pecypcosy (http://school collection.edu.
ru/).

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

3. http://ebio.ru/ - DnexkTpoHHBIH yaeOHUK «BHOTOTHD.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenwue kieTok
5. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumus
6. http://evolution2.narod.ru/index.htm - aBosmrorust

7. http://nrc.edu.ru/est/r4/ - Guonorudyeckas KapTHHA MHPa
8. http://planete-zemlya.ru/ - TInanera 3emiis

9. http://ecologysite.narod.ru/index.html - skomorus

10. http://bio-nica.narod.ru/index.html - 6Gnonnka
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