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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOIX0A0B K (popMUpOBaHHIO cojepkaHus ydeOHoro mpeamera «buonorus» cocraBwim:
koHHenrtyanbable nosiokeHust @PI'OC COO o B3aMMOOOYCIIOBIEHHOCTH LIEJIEH, COACp:KaHMUS,
pe3ynbpTaToB 0Oy4deHHss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHUS 00
O0MmMX HEeSIX W MPUHIHUIAX, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoii denepannu, a Takxke MOJOKECHHS O CHeu(puKe OHOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU >KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHMS YEJIOBEYECKOTO
obmectBa. CorlacHO Ha3BaHHBIM TIOJIOKEHUSIM, ONPEEIICHBl OCHOBHBIE (DYHKIIUU MPOTPAMMBI
1o OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma o Ouosioruu naéT MpecTaBIeHUE O LEeNsAX, 00 00IIel cTpaterun ooydeHus,
BOCIIMUTAaHUS M Pa3BUTHsI OOy4aromuXcs cpencTtBamMu ydeOHoro mpeamera «buomorusy,
ompenenseT 00sA3aTENFHOE MPEIMETHOE COJCpKAHHE, €r0 CTPYKTYPY, pacmpelelieHHe I1o
pasgenaM M TeMaM, PEKOMEHIYeMYIO MOCIEeIOBATeIbHOCTh M3YyYCHHS YYeOHOTO MaTepHhala C
YU€TOM MEXIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYaroNIXCs.

B mnporpaMme 1o OHOJOTHHM TaKKe YYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM M IPEJAMETHBIM pe3yibraraM oOydeHus B (HOpMHpPOBAHHH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM JEATEIHHOCTH/YIECOHBIX NEHCTBUI 00YJarONIUXCS O
OCBOEHHIO COJICP)KaHUS OMOJIOTMYECKOTO 0Opa30BaHuUs.

B mporpamme mo Omonoruu (10—11 xmaccel, 6a30BBIi ypOBEHb) peaM30BaH MPUHITUTI
MIPEEeMCTBEHHOCTH B M3y4eHMM Ouosoruu, Omaromaps dYemMy B HeW HpocMaTpuBaeTrcs
HaIpaBJICHHOCTh HA Pa3BUTUE 3HAHUIl, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAIMi  JHYHOCTH, SKOJOTHYECKOTO  MBIIUICHHUS,
MPE/ICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHBbIM OTHOIICHHEM K OKpYKaroleu
npupoaHoit cpezne. llosTomy Hapsay ¢ u3ydeHHeM OOIIEOMONIOTMYECKUX TEOpHUH, a TakKkKe
3HAHUN O CTPOEHUM >KMBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINUX B HUX
MPOLIECCOB B IMPOrpaMMe IO OWUOJIOTHM YAEIECHO BHUMAaHHE HCIOJIb30BAHUIO MOJYUYEHHBIX
3HAHWUN B MOBCEIHEBHOM KU3HU AJISl PEILICHUs MPUKIAIHBIX 3a/1a4, B TOM YHCIE: TPO(UIaKTUKA
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHHUS HKOJIOTUYECKHU IIETIECO00PA3HOTO MOBEJACHHS B OKPY)KAIOIIEH MPUPOHON cpene,
aHallM3a BJMSHHUS XO3AWCTBEHHOM [EATENIBHOCTH YEJIOBEKa HA COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX IKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpaBJIEHHOCTH Y4eOHOTO
npeaMera «buonorus» MpoAUKTOBAHO HEOOXOIUMOCTBIO 00ECIIeUeHHs YCIOBUM UIsl pelIeHus
OJIHO M3 aKTyaJbHBIX 33]la4 IIKOJFHOTO OUOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHHE Y OOYYAIOIIUXCS CIHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSIM JIMHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOIO MUpA.

buosioruss Ha ypoBHe cpeaHero ooOmiero o0Opa3oBaHUS 3aHMMaeT BakHoe mecto. OHa
obecrieunBaeT GoOpMUPOBAHHE Yy OOydalOLIUXCA MPEJICTABICHUN O HAYYHOM KapTHHE MHpA,
pacmupsieT 1 0060011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil M DHBOIIOLMHU, CO3MAET YCIOBHUS IUIA: TMO3HAHUS 3aKOHOB >KHUBOHM TMPHUPOJIHI,
dbopmupoBanusi (HYHKIIMOHATBLHOW T'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOro u OezomacHoro obpasa
KU3HU, IKOJIOTUIECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUS K )KHBOU MIPHUPOJIE U YETIOBEKY.



Bbonbiioe 3HaueHue OHMONOTMS UMEET TaKXKE s PELIEHUs BOCIUTATENIbHBIX U
Pa3BHBAIOMINX 33/1a4 CPEIHEro oOIIero oopazoBanusi, colMaIn3auu odydaromuxcs. M3ydenue
ouosorun oOecrieynBaeT yCIIOBHUS TSt (dbopmupoBaHus MHTEIUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYpPBI, CIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C NPEICTABICHUSMHU U3 JIPYTHX Yy4eOHBIX MPEIMETOB, B
9aCTHOCTH, (PU3UKHU, XUMHUH U Teorpadun. HazBaHHbIE TIOJI0KEHHUS O MpeTHA3HAYEHUN YIeOHOTO
npenMera «buonorus» cocraBWIM OCHOBY Ul ONpPENENIEHUS IMOJAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHUIO €TO COJIEPKAHUS, IPEICTABICHHOIO B IPOTpaMMe 10 OUOJIOTHH.

OT10op conmepkanust yaueOHOTO IpeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYyYaroUIuecs JOJKHBI
OCBOUTH 3HAHUS U YMEHMsI, 3HaUMMBbIe U (JOPMUPOBAHUS OOIIEH KyIbTYpBhI, ONpPENESIONINe
a/IeKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXKAlOLeld MNPUPOJHON cpele, BOCTPEOOBAHHBIE B
MOBCETHEBHOW JKU3HU U MPAKTHUECKOU AesTenbHocTH. Oco00e MECTO B ITOM cHUcTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJEP)KAHMS, KOTOpbIE CIyKaT OCHOBOM il  (QOpMHUpOBaHUs
MIPEJICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAy4yHOM KapTMHE MHpa U LIEHHOCTHBIX
OpHEHTAIMIX JTUYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allMK OUOJIOrMYeCKOro 00pa3oBaHHUsL.

CrpykTypupoBaHHE coOJiep>KaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoruu
OCYILIECTBJIEHO C Y4€TOM NMPHOPUTETHOTO 3HAYEHHS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
KUBOW TPHUPOJBI, O €€ YPOBHEBOM OPraHM3allMd W 3BOJIONMH. B coOTBETCTBHMM € 3THM B
CTpYKType yueOHOTro npeamera «buosiorus» BbIIENEHbI CIENYIOIINE COJIepKaTelbHble JTUHUU:
«buonorus xkak Hayka. MeTo/pl HaydHOTO NO3HaHUs», «KieTka kak Ouosiornyeckas CUCTEMa,
«Opranusm kak Ouosiornyeckas cuctemay, «Cuctema U MHOrooopaszue OpraHM4ecKoro Mupay,
«OBOJIIOLINS KUBOH MPUPOBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Henp uszydyenus ydebHoOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIEHUE
0oOyyaloUMMUCSl 3HAHUSMU O CTPYKTYpPHO-(DYHKIMOHAILHOM OpraHU3alMu >KUBBIX CHCTEM
pPa3HOTo paHra U NMpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJI TPAMOTHBIX JEHCTBUI B
OTHOIIEHUH OOBEKTOB KUBOM MPUPOJIbI U PEIICHUS PAa3IMYHBIX )KU3HEHHBIX TIPOOIIEM.

JlocTkeHue 1enu u3ydeHust ydyeOHoro mnpenmera «buonorus»» Ha 0a30BOM YpOBHE
obecrnieunBaeTcs pelIeHUEM CIEIYIOIUX 3a/1a4:

OCBOCHHE OOY4YalOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTHYECKUX TEOpHUAX, YUYCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, T'MIOTEe3axX, MpaBWiaxX, CIYXallUX OCHOBOM Misi (popMHpOBaHUS
MIPEJICTAaBJICHU O ECTECTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAY4YHOTO TO3HaHUA,
CTPOEHUHM, MHOTOOOpa3UH U OCOOCHHOCTSIX J>KMBBIX CHCTEM pPAa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX  COBPEMEHHBIX UCCIIEIOBAHUSIX B OHOJIOTHY;

dbopmupoBaHre y 0OO0y4aromMXCS IMMO3HABATEIbHBIX, WHTEIJICKTYalbHBIX M TBOPYECKHUX
CIOCOOHOCTEH B Ipolecce aHanM3a JaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYYHBIX B3IJIS/IOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHME Yy oOOydaromuxcs oOmei KyiabTypbl, (YHKIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH M OLIEHUBATDH SIBICHHS OKPYXAIOIIEro MUpPA >KUBOW NMPHUPOJBI HA
OCHOBAHMU 3HAHUH U ONBITA, MOJYYEHHBIX MPH U3Yy4E€HUN OMOJIOTHH;

¢dopmupoBaHue y oOy4aroIUXCS YMEHHMH MIUIIOCTPUPOBATH 3HAUEHUE OMOJIOTMYECKHUX
3HAHMW B TPAKTUYECKOW JESATEIBHOCTH YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMLMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIMTaHUE YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM >XMBOH IPHPOJIBI,
HE00X0AMMOCTH OepeKHOT0 OTHOUIEHUS K Hel, COOII0IEHUS AITUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIE0OBAHUM;



OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM JUIS MOBBIIICHUS YPOBHS SKOJOTUYECKOMN
KYJIBTYPBI, 1151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHHE NMPUOOPETEHHBIX 3HAHMN M YMEHUH B TOBCEJIHEBHOM JKHU3HU VI OLECHKH
MOCIIEICTBUN CBOEH AEATENBHOCTH 1O OTHOIIEHUIO K OKpY)XKaoLled cpene, COOCTBEHHOMY
3JI0pPOBBIO, 000CHOBAaHHE U COOITIOICHUE Mep TTPODUITAKTHKY 3a00JICBaHUH.

B cucreme cpeanero obuero oopasosanus «buonorusy», nsydaemas Ha 0a30BOM YpOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW obOiactu
«EcTecTBeHHO-HAYYHBIE TTPEMETHI.

st u3ydenusi OMOJIOTMK Ha 0a30BOM YPOBHE CpEIHEro o0Iiero oOpa3oBaHusl OTBOJAUTCS
68 gacos: B 10 kiacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezelno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHYECKHMH WU JIPYTUMHU
€CTCCTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W mpaBoM. Ponb Ouonoruu B
(hopMUpPOBaHUY COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPUPOAbI (HAOMIOIEHUE, SKCIIEPUMEHT, OIMCAaHUE, U3MEPEHHE,
KJaccu(uKaIys, MOICINPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdemoHncTpaumnu:

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

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTH4YEeCKUE PAdOThI:

[IpakTnueckas padora Ne 1. «lcrnonbp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3aIHS.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHust Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IbI.

CpoiictBa OwocucTeM ¥ HX pa3HOOOpa3ue. YPOBHHM OpraHu3alud OHOCHCTEM:
MOJICKYJSIPHBIA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJISIIMOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemoHncTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «YPOBHU OpPraHU3AIMH KUBOM
MIPUPOIBI».

Ob6opynoBanue: moaens Mosekyiasr JJHK.

Tema 3. XuMHUYeCKHUil COCTAB U CTPOECHHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKM.  XUMHYECKHME  3JIEMEHThl:  MaKpOJJIEMEHTHI,
MHKpPO3J€MEHThI. Bo/ia 1 MuHepabHbIE BEILIECTBA.

@yHKIMK BOJbl M MHUHEpAIbHBIX BELIECTB B KieTke. [logmepxkaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIIOTHI — MOHOMEpHI OekoB. HezameHnumsie
U 3aMEHHMMbIE aMHHOKUCIOTHL. AMHUHOKUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBHYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruyeckue karanu3aTopel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubl. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTan3aToOpOB.

VYraeBoJibl: MOHOCaxapupsl (II0K03a, pubo3a u JIe30Kkcupuodo3a), 1ucaxapuasl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIHKOTeH, IeJToao3a). buomorndyeckue GyHKIUU
YTJIEBOJIOB.

Jiunuasl:  TpUrauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-ruapodoOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu nunuaoB. CpaBHEHHE YIIIEBOJOB, OCIKOB U JMIHJIOB KaK
HCTOYHUKOB DHEPIUH.



Hyxneunossie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEDPBI HYKJIIEMHOBBIX KUCIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxumm PHK. Bugsr PHK. AT®: crpoenune u
byHKIMH.

[uronorus — Hayka o kierke. Kileroynas teopus — npumep B3aMMOJCHCTBUS UACH U
(axTOB B HAYYHOM TO3HAHUH. METOIbI U3YYCHHS KIICTKH.

Knerka kak nenocrHas xuBas cucrema. OOLue Npu3Hakyu KIETOK: 3aMKHYTasi Hapy»Has
MemOpana, mosekynbl JJHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a OerKa.

Tumbl KIETOK: JyKapHOTHYecKass © mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
MpoKapuoTHUeckoi kieTku. Kietounas crenka 6akrepuii. CTpoeHHE SYKapUOTUUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTENbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHasl CTEHKA, TIMKOKAJIUKC, UX (YHKIHH.
[Inazmatuueckass memOpana, €€ cBoiictBa W (QyHkuuu. [luTomnazmMa u e€ opraHougbl.
OnnomeMOpannblie opranouas! kietku: JIIC, anmapar ['onbaxu, nu3zocomsl. [loayaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHApPUH, IIacTUibl. lIpomcxoxaeHne MHUTOXOHAPUM W TUIACTHUA.
Buner nnactun. HememOpanHble opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIA EHTP, EHTPUOJIH,
PECHUUKH, KIyTUKH. DyHKIIUU OpraHOUA0B KIIETKU. BritoueHus.

SAnpo — perynstopHslil nueHTp kinetku. CTpoeHue aapa: sijaepHas o00J0uKa, KapuoIruia3ma,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeliecTB B KJIETKE.

JdemoncTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHYECKHX OJIEMEHTOB B HEXHUBOM  MPHUPOJIEY,
«PacrpeneneHne XuMUYECKUX NIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas Tabiuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «buocunTes Oenka», «CTpoeHue MoJiekyisl Oenka», «CTpoeHne pepmeHTay,
«Hyxneunnossie kucinotel. [JHK», «Ctpoenue mosekynbr AT®y», «CTpoeHrue 3yKapuoTHUECKOM
KieTkn», «CTpoeHHe XUBOTHOM KIETKW», «CTpoeHue pacTUTENbHOM KieTku», «CTpoeHue
IIPOKapPUOTUYECKOH KIETKN», «CTpOCHHE AApa KIETKN», «YTIIEBOIABD?, «JIHIuIbD).

OO6opynoBaHue: CBETOBOW MMKPOCKOI, OOOpYHOBaHME A HPOBEAEHUS HAOIIOAEHUM,
U3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHBIX, KUBOTHBIX M OaKTEpUaIbHBIX
KIIETOK.

JlaGopaTopHble H IPaKTHYecKue padoThbi:

JlaGopatopHass pabota Ne 1. «M3ydyeHue KaTaJIWTUYECKON aKTUBHOCTH ()epMEHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTauasbl)».

JlaGopatopHass pabota Ne 2. «l3ydyeHue CTpOEHHs KIETOK pacTEHUH, XHUBOTHBIX U
OakTepuil o]l MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OIMUCAHUE.

Tema 4. 7KusHeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0ONM3M. ACCUMWISIMS (IJTaCTHUECKUH OOMEH) U
JTUCCUMIIIALIUSA (SHEpreTUYecKrii 00OMeH) — IBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Poib
3aKOHOB COXPaHEHMsI BELIECTB U SHEPTUH B IOHUMAHUU MeTa0oIM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTpO(HBIA U rereporpodHsiif. Poins depMeHTOB B 0OMeEHe
BEIIECTB U NPEBPALLEHNUHN SJHEPTUU B KIIETKE.

@otocunTe3. CBeroBas u TemHOBass (a3bl ¢orocuHTeza. Peakuuu ¢dorocuHTe3A.
D¢ pexTuBHOCTH (hoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. Bausaue ycnoBuit
cpenabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.



XemocuHTe3. XeMOCHUHTE3UpPYIOLMe OaKTEepuu. 3HAUCHHE XEMOCHHTE3a JJIs KU3HHU Ha
3emue.

OuepreTuyecknii oOMeH B KJeTke. PacmieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl SHEpreTuueckoro oomena. I'nukonus. bpoxenue u
ero Buabl. KuciopogHoe OKuCI€HHME, WIM KJIETOYHOE JbIXxaHue. OKHUCIUTENIbHOE
dbochopunmupoBanue. DPPEKTUBHOCTh SHEPTETUISCKOTO OOMEHA.

Peakium wmarpuuHoro cuHTe3a. lenHermyeckas wuHpopmamms u JHK. Peammzanums
reHeTUYeCKol MHpopMaluu B KieTke. ['eHeTuueckuil KoJ U ero cBOMCTBA. TpaHCKpUNLIUS —
matpuunblii cunte3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasiuuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocuHTe3€e Oenka.

Heknerounsie ¢opmbl ku3HU — BuUpychl. HMcropust oTkpeitusi BupycoB (. U.
NBanosckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMbBIC BUpYycaMu. Bupyc uMmmyHoeduinra yenoBexa
(BUY) - Bozoymutenr CIIM[la. OOpaTHasi TpaHCKpHUIIIMSA, peBepTaa U HHTErpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00JI€BaHUM.

JdemoHncTpaumnu:

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

Tabmuuert w  cxembl: «Tunel  muranwmsy, «Metabomuzm», «MUTOXOHIPUSY,
«QHepreTuueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHKIIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«baktepuodarn», «Ctpoenue u ku3HeHHBIM 1wk Bupyca CIIW[a, OGakxrepuodaray,
«Pemmukarus JTHK».

Ob6opynoBanue: moaenu-ammmukanuu «Yasoenue [IHK u tpanckpunmms», «buocunres
oenkay, «CTpoeHHE KIETKW», Moaelb CTpykTypsl JJHK.

Tema 5. PazmHokeHNe M HHAUBUYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii mukn, WM >KU3HEHHBIM UK KieTkd. WMHTepdaza m mmtos. [lporieccsr,
npoTekaromue B uHTepdasze. Permmkamus — peaknus marpuuHoro cuHTe3a JIHK. Crpoenwme
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMIAHBIA W TaIUIOUIAHBIA XPOMOCOMHBIC
Habopel. Xpomatusl. LluTonoruueckre OCHOBBI Pa3MHOXKEHUS W MHAWBUIYATbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiiye Ha pasHbIX
CTaAMSIX MUTO3a. BHOJIOrMYecKuil CMBICII MUTO3A.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHMsSI OpraHum3MoB: Oecrojioe ¥ mojoBoe. Buasl  Oecrmosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOrO.

Meiio3. Cragun wmeio3a. I[lponeccel, nmpoucxonsuime Ha craausx meinosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii cMbIci 1 3HaUEHUE Meio3a.

I'ametorenes — mporiecc 0Opa3oBaHUs MOJOBBIX KIETOK y KUBOTHBIX. [10JI0OBBIE kKene3bl:
CeMEHHHUKU U sSU4HUKH. OOpa3oBaHHE U Pa3BUTHE IMOJIOBBIX KIETOK — rameT (CrepMaro3ouf,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpPOEHHs SHLEKIETOK |
cnepMaro3onioB. OmionorBopenue. [lapreHorenes.

WnpuBuayansHOoe pa3BUTHE (OHTOreHe3). DOMOpUMOHAIbHOE pa3BUTHE (SMOpHOTEHE3).
Oranbkl 3MOPHOHATIBHOTO PA3BUTHS Y TO3BOHOYHBIX >KHBOTHBIX: JPOOJEHHE, TacTpyJsIus,



opranorenes. IloctamOpuonansHOe pa3BuTHe. THITBI TOCTAIMOPUOHATIBHOTO PAa3BUTHA: MPSIMOE,
HenpsMoe (MYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBATh BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuil. OHTOreHe3 BETKOBOIO PacCTEHUs: CTPOEHUE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuuer u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIJIOOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE€ pa3MHOXKEHHE pacTeHUN», «JleleHne KIETKU
Oaktepuii», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIICTOUYHBIA UK,
«Perumkanusa JTHK», «Muto3z», «Meios», «lIpsmoe u HenpsaMoe pazButue», «l'amerorenes y
MJICKOTIUTAIOIINX U YelloBeKa», «OCHOBHbIE CTaJUN OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOI, Mukpomnpenaparsl «CriepMaTo30upl MIEKOMUTAIOIIETOY,
«nneknerka Milekonuraroniero», «KapuoknHe3 B KJIETKax KOpellKa JIyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, moaens metadaznoil XpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKUE PadOThI:

JlabopaTtopnast padota Ne 3. «HabGmronenne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpernapaTaxy.

Jlabopatopnast pabota Ne 4. «/3ydeHue CTpOEHHUsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTMpenaparax».

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. Mcropus pas3BuTHs TeHETHMKH. PoJjib LUTOJIOTHMM U
SMOPHOJIOTUN B CTAHOBJICHUM M€HETUKHU. BKiax poccuiickux U 3apy0eXHbBIX YUEHBIX B Pa3BUTHE
reHeTUKU. Meroapl TeHEeTHUKU (TMOpPUAOIOTHYECKUM, LUTOreHETUYECKUH, MOJEKYJIIpHO-
reHerndeckuii). OCHOBHbIE T€HETHUECKUE TIOHATH. | eHeTndeckas CUMBOJIMKA, UCTIOJIb3yeMasl B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEIOBaHWS  MNPHU3HAKOB, YycTaHoBieHHble [.  Menaenem.
MoHorubpuaHoe ckpeluBanue. 3aKkoH eAMHOo00pa3us rudpu10B nepBoro noxosnexus. Ilpasuio
JOMMHHPOBAaHMs. 3aKOH pacIlEIUICHUs Ipu3HakoB. ['unoreza yucroTel ramer. llomHoe u
HEIOJIHOE IOMMHHPOBAHHUE.

JuruOpusnHoe  CKpelMBaHUME. 3aKOH  HE3aBUCHMOIO  HACJIEZOBaHUS  IPU3HAKOB.
[{uToreneTnyeckue OCHOBBI AUIMOPUIHOIO CKpELIUMBaHMs. AHAIU3UPYIOIIEe CKpELIUBaHUE.
Hcnonp3oBaHne aHaIU3UPYIOLIET0 CKPEIUBAHUS Ul ONPEAETICHUs T€HOTUIIAa OCOOH.

CuerieHHoe HacnenoBaHue npusHakoB. PabGora T. Moprana 1o cuelieHHOMY
HaCJIEI0OBaHUIO TeHOB. Hapyienue cuenieHus reHoB B pe3ysbTaTe KPOCCUHIOBEDA.

XpOMOCOMHasl TeOpUs HACJIEACTBEHHOCTH. | eHeTUUeCKue KapThl.

I'enernka nosa. XpoMOCOMHOE OINpEAEICHUE 10Ja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omoramerHele M rereporameTHsle opraHu3Mbl. HacnenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

N3meHunBoCTh. Bubl N3MEHYMBOCTH: HEHACIIEICTBEHHAs U HaclleACTBEHHas. Poib cpensl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKAa MOJIU(PHUKAIMOHHON H3MEHYMBOCTH.
BapuanuonHsslil psan v BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE IPU3HAKU U X HOpMa peakiuu. CBoicTBa MOIUGBHUKAIIMOHHON H3MEHYUBOCTH.

HacnenctBeHHast, MM TeHOTUIIMYECKas,, U3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUUBOCTb.
Meiio3 © T1O0JIOBOM TpollecC — OCHOBA KOMOMHAaTMBHOW HW3MEHYMBOCTH. MyTalMoHHas
n3MeH4YMBOCTh. Kiaccu¢ukamuss myranuid: reHHblE, XpOMOCOMHBIE, T'eHOMHble. YactoTra U



MPUYMHBI MyTalii. MyTtareHHbsle (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACIIEIACTBEHHON
n3MenunBocty H. Y. BaBuiiosa.

BuesinepHas HacneCTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uenoBeka. Kapuotum dyenoBeka. OCHOBHBIE METOJIbI TEHETUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HCIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYJISPHO-
reHetudeckuid. CoBpeMEHHOE ONpeIeseHHe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTHUIUPOBaHKHE, B TOM umcie ¢ nomoiibio [1I[P-ananmu3a. HacnencrBeHHbsie 3a00seBaHMs
YelioBeKa: TeHHble Ooyie3HH, O0JIe3HM C  HACJIEACTBEHHOW  IMPEApPacIoIOKEHHOCTHIO,
XpoMOcoMHBIe Oosie3Hu. Comarnueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Ipunnumner 310poBoro obpasa KU3HHU, JUATHOCTUKH, TPO(PHIAKTUKA U JICUCHUS TE€HETHYECKUX
Oose3Heil. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEAOTBPAIICHUN U JICYCHUH T€HETHYECKUX 3a00JIeBaHUM YeJIOBEKa.

JdemoHncTpaumnu:

[optpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuipl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAsh OCHOBAY,
«3aKOH pacHieIUIeHUs] M €ro IMTOTCHETHYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«lurubpunnoe ckpemuBanue», «lluTomornyeckre OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Meiio3», «B3auMoaeicTBre aNJIENbHBIX TE€HOBY, «['eHeTnYecKkne KapThl paCTeHUM, KUBOTHBIX
u 4YenmoBekay, «['eHeTmka mosa», «3aKOHOMEPHOCTH HACJEIOBAaHUS, CIIETUICHHOTO C IOJOM,
«KapuoTunsl dYemoBeka W JKUBOTHBIX», «Bumbl w3MeHunBocTHY, «MoaudukaruoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «l'eHeTHKa Tpynn KpoBuW», «MyTalMoHHas
U3MEHYUBOCTBY.

O6opynoBanue: Mojeiau-anmiukauuu «MoHoruOpugHoe ckpemuBanue», «HemnomaHoe
IOMHUHUpOBaHHe», «urulOpunnoe ckpemmBanue», «llepexpéct Xpomocom», MHUKPOCKON U
MHUKporpenapat «/[po3odunay (Hopma, myranuu GopMbl KPBUTLEB M OKPACKU TeJa), repoapuii
«I"opox MoceBHON».

JlaGopaTopHble M IPaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOIpEnapaTax».

JlaGopaTtopnast pabota Ne 6. «3ydyenne MoaupUKaMOHHON U3MEHUYHMBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO Psifia U BapUALMOHHON KPUBOI».

JlaboparopHas paborta Ne 7. «AnHanuz wmyrtamuil y JIpo30Quibl Ha TOTOBBIX
MHUKpOIIpenaparax.

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

Tema 7. Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apoKICHHE CENeKUUU U noMectukanus. Yuenue H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS U MHOrooOpasusi KyIbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbBIE METOJBI CelIeKIIMU. MacCoBBIf U WHAMBUAYAIbHBIN OTOOPHI B CENEKIUU
pactenuii u kUBOTHBIX. OIIEHKa dKcTephepa. bIN3KOpOACTBEHHOE CKpEllUBaHUe — MHOPHUIMHT.
Uncras nuHus. CkpemyBaHue YUCTBIX JUHUNA. ['erepo3uc, wuiam TUOpUgHAs CuUIA.
HeponctBenHnoe ckpemuBanue — ayropuaunr. OtaganéHHas TuOpuauzanus W e€ YCHeXH.
HckyccTBeHHBIM MyTareHe3 M MOJy4YEHUE MOJUIUIOUJIOB. JIOCTHIKEHMS CEeNeKUUU PACTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHonorust kak oTpaciib IpPOU3BOACTBA. ['€HHas HHXKEHepus. OTambl CO3/aHus
pexomOunantHort JIHK u Tpancrenueix opranm3moB. Kiierounass wumxenepus. Kietounble
KyJbTYpbl. MUKpPOKJIOHAJIIBHOE pa3MHOKEHHE pacTeHUul. KiloHMpoBaHME BBICOKOIPOYKTUBHBIX
CEeNTbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTUYECKHME M OSTHYecKue mpodmembl. I'MO —
F€HETUYECKU MOJIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpanmu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypum, I'. /. Kaprieuenko, M. @. IBaHOB.

Tabmuuper u cxembl: kapta «LleHTpBI NPOUCXOXICHHUS W MHOT000pasusi KyJIbTYPHBIX
pactenuit», «Ilopoapl nomMalHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHui», «OTaanéHHas
rubpuam3arnusy, «Paboter akamemmka M. @. UBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE M NEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH IJI0JJOB M KOPHEIUIOAOB JUKHUX (OPM M KYJIbTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX0351IICTBEHHbIE PACTEHUS.

JlabopaTopHble U NPAKTHYECKUE PAdOThI:

Okckypeusi «OCHOBHBIE METOJBI U JOCTHMIKEHHUS CEJICKIIMM PACTEHWW M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOUCIBITATENbHBIA Y4acTOK, B TEIJIMYHOE
X035IUCTBO, Ta00OPATOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IIEHTPA)».

11 KJIACC

Tema 1. OBoaoMOHHAS 0MOJIOTHS.

[Ipennochlnk BO3HMKHOBEHHUSI 3BOJIIOLMOHHOW TEOPUU. DBOJIIOIMOHHAS TEOpUs U €€
MeCTO B OMoJioTHH. BiusiHIE 3BOIIOIIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH M IPYTUX HAYK.

CBHAETEIBCTBA HSBOMIONMU. IlaleOHTONIOTHYECKHE: ITOCJIENOBATEILHOCTh ITOSIBJICHUS
BHJIOB B MAJICOHTOJIOTHYECKON JIETOMHCH, TepexoHbie popMbl. bruoreorpadudeckue: cxXoIcTBO
U pasznuuue GayH U GpIop MaTepuKoB U OCTPOBOB.

DOMOPHOJIOTHYECKUE: CXOJACTBA M Pa3nyusi 3MOPHOHOB DPa3HBIX BHUIOB IO3BOHOYHBIX.
CpaBHHTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTHYHbIC, PYJMMEHTApHBIE OpraHbl,
aTaBU3MBbL. MOJIEKYIIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJICJACTBEHHOCTH U
OCHOBHBIX META00JIMYECKUX MyTEeH Y BCEX OPraHU3MOB.

OposorionHas teopust Y. Jlapsuna. Ilpeanochliku BO3HUKHOBEHHS JIapBHHH3MA.
JIBuKyImue Cuibl SBOMIONMH  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPAaHMUYEHHOCTU PECYpPCOB, HEONpeNeNéHHAas H3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrternueckas Teopus 3Bosonun (CTI) u €€ 0CHOBHBIC MMOJI0KECHHUS.

MuxkposBosmrorus. [Tomyssaius Kak eJuHIIAa BUAA U IBOJIOLUH.

JIBuxymue cuiibl ((akTopbl) 3BOJIOLUWK BHJIOB B Mpupoje. MyTalMmoHHBIN Mpolecc U
KOMOMHATHBHAas M3MEHUMBOCTh. [lomymsiioHHble BONHBI W apedd renoB. Mzomsuus u
MUTPALIUSL.

EctectBennslit oTOop — HampaBisionuili ¢axtop sBoatonud. POpMBI €CTECTBEHHOTO
otOopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yiabTaT BOMIoNUH. [IpruMepsl mpucnocoOneHuit
y opranuzmoB. ApoMop(h03bl U UANOATANITAIINH.

Bun u BumooOpazoBanme. Kputepuu Buma. OcHOBHbIE (GOpPMBI BHUI000pa30BaAHUS:
reorpaduueckoe, SKOJIOTHIECKOE.



MakposBomtorus. @opMbl 3BoJIONUM:  (pueTHYecKas, AWBEPreHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomas
crienuajimu3anus. A,Z[aHTI/IBHaSI paguanus.
JdemoHcTpaumuu:

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

Tabmuier w  cxembl: «Pa3BuTHE oOpraHmyeckoro Mupa Ha 3emie», «3apoJIbIin
MMO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DopMmbl OOpeOBI 32 CYIIECTBOBAHUECY,
«EctecTBeHHBIII  0TOOP», «MHOTOOOpa3ue COPTOB pacTeHwi», «MHOrooOpa3ue MOopos
KUBOTHBIX», «[Tomymsiium, «MyTranuoHHas U3MEHYUBOCTHY, «ApomMopdo3bD»,
«Mmmnoananrtanun», «OO0mas nereHepamusy, «JIBuxymme cuibl dBorONUMN», «Kapra-cxema
Mapuipyra nyremectBus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHOCT
opranu3MoBy, «l eorpaduueckoe BUA000pa3oBaHue», « IKOJOTHUECKOE BHI000pa30BaHHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMHU THIIAMH OKPACKH, Ha0Op IJI0I0B U
CeMsH, KOJuIeKIus «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHH Y KUBOTHBIX», MOoJieTh «OCHOBHBIE
HaIpaBJIEHUS YBOJIONUNY», 00BEMHAA MOENb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpaduueckas kapra wmupa, KoJuieKmuss «DOpMBI COXPAaHHOCTH HCKOIAeMBIX
KUBOTHBIX W PACTCHHI», Monenb anmmmkaius «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3BuTtne Hacekomoro», «Pa3BuTue mATYIIKM», MHUKporpemnapaT «Jpo3oduna» (HOpMa,
MyTaruu (OpPMBbI KPUTHEB U OKPACKH TEA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopnass pabota Ne 2. «OmnmcaHue TPUCTOCOOJICHHOCTH OpraHm3aMa u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHble TIPEICTABJICHUS O 3apOXKACHUU XKU3HU. HayuHble THMOTE3bl BOZHUKHOBEHUS
KU3HU Ha 3emsie: aOMoreHe3 M MaHCrepMus. XUMHUYEcKas SBOJIONUS. AOHOTEHHBIH CHUHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYecKHX. OKCIEPUMEHTAIbHOE  MOJATBEP)KICHUE
XUMUYECKOH 3BoJitoni. HavganpHble 3Tanbl Ononorudeckoit sBosonuu. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
sBoOIHS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTAHU3MOB.

PasButne xu3Hum Ha 3emsie mo dpam U nepuomam. Katapxeil. Apxeiickas u
npoTepo3oiickas 3pel. [lameosoiickas spa u e€ mepuoaAbl: KEMOPUHCKHM, OPIOBHUKCKHM,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3o30iickas 3pa 1 €€ Nepruo/ibl: TPHACOBBIN, FOPCKUM, MEIIOBOI.

Kaiino3zoiickas spa u e€ nmepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOTIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TreoJiorndeckux mpoieccoB. OCHOBHBIE 3Tambl ABOJIOLUU
PacCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHuid U KUBOTHBIX. [losiBneHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHUpa Kak OTpakeHue 3BOIOUMU. OCHOBHBIE CUCTEMATHUYECKHE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNOBEKa. AHTpPOIOJOTUsl KaKk Hayka. Pa3BuTHe TpencTaBlIeHH O
MPOUCXOKACHUH YelloBeKa. MeToibl u3ydeHus: autpornoreHe3a. CxoJCTBa U pa3Inuus YeIOBEKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHHUE YETOBEKa.



JBwxyme cuibl  (pakTopbl) aHTpomorene3a. HacnencTBeHHass W3MEHYHBOCTh U
ecTecTBeHHbIN 0TO0p. OOIIecTBeHHBII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZA, MBIILICHHUE,
peub.

OcHOBHBIE CTaJuU M BETBU HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, UENOBEK yMEINbIH,
Yenosek mnpsmoxondamui, YenoBek HeaHaepranbckuii, YenoBek pasymuHbiil. Haxonxu
MCKOTIAeMBIX OCTATKOB, BPEMsI CYILIECTBOBAaHHMSA, 00JACTh PacHpOCTpaHEHUs,, 00BEM TOJOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIAHSL.

Yenoseueckne packl. OCHOBHBIC OOJBIINE Pachl: €BPOIICOUAHAS (E€BpasuiicKas), HErpo-
aBcTpajioniHas  (9PKBaTOpHallbHAasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH MPEACTaBUTENICH YEJOBEYECKUX pac K YCIOBHSAM CYyHICCTBOBAHHS.
EnunctBo yenoseueckux pac. Kpurnka pacuzma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuupl u cxemsl: «Bo3uukHoBeHue ConHEUHON cuCTeMbl», «Pa3BuTHe OpraHnueckoro
Mmupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi CUCTeEMa OPTaHUYECKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEepT CTPOEHUS
YelloBEeKa M 4YeJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HaXOJ0K
MPEIKOB COBPEMEHHOTO 4YeNOBEKa», «JlpeBHeimue moam», «JIpeBHue moan», «llepBbie
COBPEMEHHBIE JIION», «YenoBeuecKe pach».

O6GopynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIONMTEKA,
MUTEKaHTPOIa, HeaHJepTalblla, KPOMAaHbOHIIA), CIACHKU WM HU300pakeHHs KaMEHHBIX OpYAMid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpediia), TeOXpOHOIOTHYECKass TaOnuIla,
KoJuteKusi «@OopMbl COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlaGopaTopHble M IpaKTU4YecKue padoTbi:

[Tpaktnueckas padota Ne 1. «/3ydeHne UCKOMaeMbIX OCTaTKOB PACTEHUN M )KMBOTHBIX B
KOJUTEKIIHSIX).

DKCKypcusi «BOJIOIHUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAy4YHBIA HIIN
KpaeBeIUECKHI My3€eH ).

Tema 3. Opranusmbl H OKpY:Kal0Las cpeaa.

DKojorusi Kak Hayka. 3ajauyd M pasfesibl dKOJOTMH. MeToAbl 3KOJOTHYECKHX
UCCIeIOBaHUI. DKOJIOTHYECKOE MUPOBO33PEHHUE COBPEMEHHOTO YeIOBEKa.

Cpenpl ~ oOuTaHusi  OpPraHM3MOB:  BOJHAas,  Ha3eMHO-BO3IyIIHas,  MOYBEHHas,
BHYTPHUOPTraHU3MEHHASI.

Okonoruveckue ¢akropbl. Kiaccuduxamnus skonorunueckux (akTopoB: aOMOTHUYECKUE,
OMoTHYeCKHE U aHTpororeHHsIe. JlelicTBre IK0I0TnYeckiX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotuueckue  (GakTOphel:  CBET, TEMIIEpaTypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHnss OpraHu3MoB K JEHCTBUIO abUOTHUECKUX (PaKTOpOB. bruonornyeckue puTMsl.

buotnueckne daktoppl. Buasl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPEHLUS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIeOHWYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HadeHHe OMOTHYECKHX
B3aMMO/ICHCTBUII 1715 CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyasuud. OCHOBHBIE MOKa3aTeau MOMYJSALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKAA€MOCTb, CMEPTHOCTb, NPHUPOCT, Murpanus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMHI U €€ Peryisiusi.

JdemoHncTpaumuu:

[Moptpetsr: A. I'ym6onsar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxemsl: kapra «lIpupoaasie 30Hb1 3emin», «Cpeasl OOUTaHUS OPTaHU3MOBY,
«Doronepuogusm», «llomymsum», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH IOMYJSIUH
uHpy30puu-Typenbkny», «[Iuiessie nenmy.

JlaGopaTopHble U NPpaKTHYEeCKHE PAdOThI:

Jlaboparopuas padora Ne 3. «Mopdonorudeckne 0cOOCHHOCTH PACTCHHIA U3 PAa3HBIX MECT
OOUTaHUSD).

JIaGopatopHnast pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTuaeckas padorta Ne 2. «I[Toac4€r MIOTHOCTH MOMYJISIIIAA PA3HBIX BUOB PACTCHHI.

Tema 4. Coo01mecTBa U IK0JIOTHYECKHE CHCTEMBI.

CoobOmecTBo  opraHuzmMoB —  OwoneHo3.  CTpykrypbl — OHOLIEHO3a:  BHJOBa,
MIPOCTpPaHCTBEHHas, Tpodudeckas (rnumieBas). Bunbi-nomunanTsl. CBs31 B OMOLIEHO3E.

Dkojnorudeckue cucrembl (3kocucremsbl). [lonstue 06 skocucreMe M OHOTreoOlEHO3E.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYIEHTBHI, KOHCYMEHTHI, PEIyLEHTHI.
KpyroBopoT BewiecTB M MOTOK 3HEPrUM B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocuctembl. [lumeBbie menu u cetn. OCHOBHBIE TIOKa3aTeNH AKOCHUCTEMBI: OMoMacca,
MPOAYKIHS. DKOJOTHYECKHE NHPAaMUIbI: MPOJYKIIMH, YUCIEHHOCTH, Omomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTb, caMOperynauus, pazsutue. Cykueccus.

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

AHTPOTIOTEHHBIE YKOCHUCTEMBIL. ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI. buonormueckoe u
XO03s5IIICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopazHoobOpaszue kak (HakTop ycTOHYMBOCTH 3KocucTeM. COXpaHEeHHEe OHOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepuanackoro o Omocdepe. I'paHuiibl, coctaB u CTpyKTypa OHOCHEpHI.
Kupoe BemectBo u ero (yakuun. OcoOeHHOCTH OMoc]epbl Kak TIIOOATBHOW 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHEe U oOpaTHas CBsI3b B OHocdepe.

KpyroBopoTsl BemecTB M OHOTEOXMMHUYECKHE ILMKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B bnochepe 3eminn. AHTpONOTEHHbIE U3MEeHEeHUs B Onocdepe. I'modansHbIe
HKOJIOTHYECKUE TTPOOIIEMBI.

CocymiecTBoBanue Ipupoibl U yenoBedecTBa. CoxpaHeHue OMopa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6nochepsl. OCHOBa palMOHANILHOTO YIPABICHUS MPUPOIHBIMU PECYpPCAMU U UX
ucrnoJib30Banue. J{oCTIKeHUs: OMOJIOTHH U OXPaHa MIPUPOIBI.

JdeMoHcTpanum:

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

Tabmuiet u cxemsl: «llumessie nenu», «bUoIEHO3: cocTaB U CTPyKTypay, «[Ipupoanbie
coobmectBay, «llenu nutanus», «IKkojoruueckas nupamuaay, «buochepa u uenosexy,
«JKocHucTeMa IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTeMa XBOMHOro Jecayn, «buoreHos
BOZI0OEMa», «ArpoleHo3», «lIpuMepHble aHTPONOreHHblE BO3ACHCTBUS Ha IMPUPOLY»,
«BaxkHelne MCTOYHMKHM 3arps3HEHUs BO3/yXa U TPYHTOBBIX BOJ», «llouBa — BakHelmas
cocrasisronias ouocheps», «PakTopsl Aerpagannu no4By, «I[lapHukoBeli a3pdexT», «DakTopbl
pazmoaKTUBHOTO 3arpsi3HeHus Onocdepsl», «O0mas cTpykTypa ouocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Onochepsl», «KpyroBopor yriepona B Guocheper,
«KpyroBopoT a3orta B IpHPOJIE.

Ob6opynoBanue: MO/IeJTb-aNTTUKALHS «Tunuynbie OMOLIEHO3BI», repbapuii
«PacturenbHble  coolmiecTBa», Kosulekuuu — «buonenos3y», «Bpeaurenn — BaKHEHIIHMX



CEeNIbCKOXO3SUCTBEHHBIX ~ KYJABTYp», TepOapuM M KOJUIGKIMHM pPACTCHHWH M JKUBOTHBIX,
IIPUHAUIeKALME K Pa3HBIM 3KOJIOTMYECKUM I'pyIIIaM 0JHOro BUja, KpacHas kHura Poccuiickon
Denepanyu, n300paKeHIsI OXPaHIEMbIX BUIOB PACTEHUH U KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[NIPOTPAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMuCs MPOrpaMM CperHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
IMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JNMYHOCTHBIX pE€3yJbTaTOB OCBOEHHUs Npeamera «bHOJIOrHs» BbIIEICHbI
CIIEIYIONINE  COCTABJIAIONINAEG: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  TpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue MOTHBAIIUHN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, IIGJ'IGHaHpaBJICHHOC pa?,BI/ITI/Ie BHy’[’peHHI/Ix
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
CBOGI\/’I ACATCIBbHOCTHU ICHHOCTHO-CMBICIIOBBIMHA YCTaHOBKaMI/I, HpI/IcyHII/IMI/I CUCTEME
OMOJIOTUUECKOTO 00pa30BaHMs, HAJIUYHE HKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LICIIN U CTpOI/ITB KN3HCHHBIC ITJIAHBI.

.HI/I‘-IHOCTHI)IG pe?;y.]'H)TaTI)I OCBOCHUA npenMeTa «BI/IOJ’IOFI/IS[» JOCTUTAKOTCA B C€OAHWHCTBEC
y‘-Ie6HOI\/’I 158 BOCHI/ITaTCJIBHOﬁ JCATCIIBHOCTH B COOTBETCTBUHU C Tpa,ZII/H_[I/IOHHI)IMI/I pOCCHfICKHMH
COI_[I/IOKy.]'II)TypHI)IMI/I, I/ICTOPI/I‘-IGCKI/IMI/I 158 )IYXOBHO—HpaBCTBeHHI)IMI/I IIECHHOCTAMU, HpI/IHHTBIMI/I B
o0IecTBe TpaBUiIaMHd W HOPMaMH TOBEJIEHHS M CIOCOOCTBYIOT MpolieccaM CaMOTIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEW MO3WIMM JIMYHOCTH, MATPHOTHU3MA,
YBOXEHUS K 3aKOHY WM TMPABOIMOPSAKY, YEJTOBEKY Tpy/la M CTaplieMy MOKOJICHHIO, B3aMMHOTO
YBOXEHHUS, OCPEeKHOTO  OTHOMICHHWS K  KyJbTYpHOMY  HAaCICIUI0 W TPATUIUAM
MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepanuu, MpUpoe U OKPYKAroLIEeH cpeie.

JIngHOCTHBIE Pe3yJbTaThl OCBOCHHS Y4eOHOTo mpeameTa «bruosiorus» TOKHBI OTpaKaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroUIUXCsl PyKOBOJCTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3MIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TO3WTUBHBIX BHYTPEHHUX
yOCKJICHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM  IIEHHOCTSAM POCCHUMCKOTO  OOIIecTBa,
pacIIMpeHre >KM3HEHHOTO OIbITa M OMbITa JEATEILHOCTH B IPOIECCE peai3alllil OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEILHOM NEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIMTAHMSI:

chOpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJICHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH JEATEIbHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OUOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TMO3HMIIMIO IO OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCUCTBUSAX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKICHUSMHU, KyIbTYPHBIMH [IEHHOCTSAMH U COIUATBHBIM
MOJIOKCHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIPOILIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIEAOBATENIbCKUX 3a/lay, YBAXXUTEIHHOTO OTHOIICHHS K MHEHHIO
OTIIIOHEHTOB MPH 0OCYKJICHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS,

FOTOBHOCTb K TYMaHUTAPHOM U BOJOHTEPCKOW JIEATEIILHOCTH;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUICKON IPAXKTAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHOMN, TrOopAocTH 3a CBOW Kpai, CBOIO
Ponuny, cBOM s3bIK U KyJIBTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIECIWIO ¢ TaMSATHUKAM TMPUPOJIbI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKHUX YUYEHBIX B CTAaHOBJIEHME M pa3BUTHE
OMOJIOTUH, TOHUMAaHUSI 3HAYCHUsI OMOJIOTHH B TIO3HAHWUU 3aKOHOB MPUPOJIbI, B ’KU3HU YEJIOBEKA U
COBPEMEHHOT0 00111eCTBa;

uaeiHast yoex1€HHOCTh, TOTOBHOCTD K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHMWE JYXOBHBIX IEHHOCTEN POCCUICKOTO HApOa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PELICHUS, OPUECHTUPYSICH
Ha MOPaAJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM pOAMTENSM, CO3JAHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO MPUHATUA LIEHHOCTEW CEMEHHOMN XU3HHU B COOTBETCTBUHU C TPAJULUAMH HApOJOB
Poccnu;

4) 3cTeTM4YeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

IMOHMMAHHE SMOLMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

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

5) ¢usuyeckoro BocnUTaHHWs, (OPMHUPOBAHUSA  KYJIbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArOINOJIYyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro o0pasa >KU3HM (30pOBOE MUTAHHE,
coOroieHre TUTHeHUYECKUX MPaBWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perynspHas (¢u3nyeckas aKTHUBHOCTb), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MMOHMMAaHHE [EHHOCTU TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUJIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIIMUX 3I0POBbIO U KU3HU JIFOJICH;

OCO3HAHHE TOCIEACTBHM M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEOIEHUs aIKOTOJIA,
HapKOTHUKOB, KYpeHHs);

6) TPy10BOr0 BOCIIUTAHHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTbH K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMUPOBATh, IUIAHUPOBATH W  CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
NEeSITENbHOCTb;



MHTEpEC K Pa3iM4HbIM cdepaM MpodecCHOHANBHON NeATETbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIN BEIOOp Oymymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TITAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa3oBaHMIO M caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEU
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CYyIIECTBOBaHUS,

MOBBIIICHNE YPOBHS DKOJOTMUYECKOW KYNBTYpBI: MPUOOpPETEHHE OIbITa IUIAHWPOBAHHS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCJIEICTBUI 7151 OKpYKaIOLIEi cpeabl;

OCO3HAaHHE IJI00aJIbHOI0 XapaKTepa SKOJIOrMUYECKUX MPOOIeM U MMyTeH UX pelIeHMUs;

CIOCOOHOCTh MCNOJIb30BaTh MPUOOpPETaeMble MPU U3y4YEHUU OUOJIOTHH 3HAHUS U YMEHUS
IpU pElIeHnH NpoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOIIOACHNE
MpaBWJI MOBEAEHUS B MPUPOJE, HANPABIEHHBIX HAa COXpaHEHHWE PAaBHOBECUS B JKOCHUCTEMaAX,
OXpaHy BUJOB, IKOCHCTEM, OUoCchepbl);

aKTUBHOE HENpUATHE JIEHCTBUM, NMPUHOCSIIMX BpeI OKpYXKarolledl MpUpOAHON cpene,
yYMEHHE MPOTHO3UPOBATH HEOIATONMPUATHBIE SKOJIOTMYECKHUE TMOCIEICTBUS MpearpUHUMAEMbIX
JNENCTBUN U NMPEAOTBPAIATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYphl, OIBITA
NESITeIbHOCTH  OKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATHCA HMH B
M03HABATEIbHONW, KOMMYHHUKATHUBHOW M COLIMAJIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITETbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUS:

cOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO HA JHAIOTe KYIbTYp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILEHCTBOBAHUE S3BIKOBOM M UNTATEIBCKON KyJIbTYphl KaK CPEJICTBA B3aUMOICHCTBHS
MEXKy JIOJIbMU U MIO3HAHUS MUPA;

MOHUMaHHe crenuduk OUOJIOTUM KaK HayKd, OCO3HaHHUS €€ poju B (POpMHUPOBAHUHU
PaIMOHaIBLHOTO HAYYHOT'O MBILIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPe/ICTaBICHHsI 00 OKpYXKaIoLeM
MHpE KaK O €IMHCTBE TMPUPOJIbI, 4YEIOBEKa M OOIIecTBa, B MO3HAHUM IPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpoobiieM COXpaHeHHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYMMOCTHU OMOJIOTHH Ui COBPEMEHHOW IHMBIJIM3ALMU: OOECIIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUS MEAUIIUHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpoOaeMbl Pa3BUTHS YETIOBEUECTBA, MIOMCKA MyTel BBIXOJA U3 III00ATbHBIX
HKOJIOTHUECKUX MpoOsieM U oOecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTUIO, PALIMOHATIEHOMY
MCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYCHUH OMOJOTHYECKHX 3HAHUU B IIEJISX MOBBIIMICHUS OO0IIen
KYJIbTYPbI, €CT€CTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM YacTh (DYHKIIMOHAJIHHOM
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Mpu U3yuyeHUH OUOJIOTHH;

MMOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMS, HMCMHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh TIONMy4aeMmble 3HAHUS IS aHajuu3a W OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOIAIMX B HEM W3MEHEHUH, yMEHHE JelaTb 000CHOBAaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEKOIIUXCS JaHHBIX C MENbI0 TMOTYyYeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL peIIeHHs
po0JIeM B pealIbHBIX KU3HEHHBIX CUTYAIHSIX;



OCO3HAHME IICHHOCTU HAyYHOW NESATENbHOCTH, TOTOBHOCTH OCYIIECTBJISATH NPOCKTHYIO U
HCCIIEA0BATENLCKYIO NEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJYUYCHHUIO HOBBIX 3HAaHUH 10 OHOJIOTHH B COOTBETCTBUH C JKM3HEHHBIMH
MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHBIE PE3YNIbTaThl OCBOCHHUSI Yy4eOHOTo mpenmera «buosiorus» BKIIOYAIOT:
3HaYUMBIC IS (OPMHpPOBAHHWS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEXKIUCIUTUTHHAPHBIC
(MexTpeIMeTHbIE) OOIeHAYYHBIE TTOHATHS, OTPAXKAIOIINE 1IETOCTHOCTh HAYYHOM KapTHUHBI MUpa
U creruuKy METOJIOB TIO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHUE, TIPOLIECC, CUCTEMa, HAay4dHbIH (akKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEeIOBaHNUE, HAOIIOJCHUE, W3MEpPEHUE, SKCIEPUMEHT M JPYruX), YHUBEpCaIbHBIE
yueOHble JIeHcTBUS (MO3HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanne (PyHKIIMOHATLHONW TPAMOTHOCTH W COLMAIBHON KOMIIETCHITUH OO0YJaromInxcs,
CIOCOOHOCTh 00y4aromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXTUCITUTIIINH APHBIE,
MHPOBO33PECHUECKHE 3HAHWS W YHUBEpPCAJIbHBIC Y4YCOHBIC IEHCTBHS B TIO3HABATEIBHOW U
COIIMAIBHON MTPAKTHKE.

MertanpeaMeTHbIE PE3YIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro 00Imero oOpa3oBaHUs
JOJDKHBI OTPaKaTh:

OBiageHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH A€l CTBUSIMMU

1) 6a3oBbIe JJoruuecKue AeficTBHUs:

CaMOCTOSITENIbHO (POpMYNIMpOBaTh U aKTyalM3UpoOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIIICHUS (aHalu3a,
CHUHTE3a, CpaBHEHMS, Kiaccudukanuu, oO0OOIIeHHs), PaCKpbIBATh CMBICT OHOJIOTHYECKUX
MOHATHH (BBIAEIATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIUBATh CBS3H C APYTUMU HOHIATUSIMHU);

OTIPEeNIATh LIEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHTH PE3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIO0JIb30BAaTh OHOJIOTMYECKHE MOHATUS ISl OObSCHEHUsS (DAKTOB U SBJICHUH >KUBOM
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJACTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBA3CH U
OTHOIICHHWI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B Pa3TUYHBIX WH(OOPMAIIMOHHBIX HCTOUHUKAX;

paspabaTeiBaTh IJIaH PEUISHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCS MaTepuaibHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OLICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAaOOTy B YCJOBHSIX pPEaTbHOTO, BHPTYAITbHOTO U
KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbI€ HCCJIEA0BATEIbLCKHE AeHCTBHA:



BIIQJICTh HABBIKAMH Y4EOHO-HUCCIIEIOBATEIBCKOW M MPOSKTHOUW JCSITELHOCTH, HAaBBIKAMH
paspernienus mpodsieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJOB
pEIICHUS MPAKTUIECKHX 331249, TPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCIILHOCTH IO IOJIYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYalHsIX, B TOM YHCJE TPU
CO3JaHUH Y4EOHBIX U COIMATBHBIX TIPOCKTOB;

(dhopMHpOBATh HAYYHBIA THI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHCH, KITFOUCBBIMU
MOHATHSAMH M METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 00pPa30BATECIIBHOUN IEATCILHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICJICTBEHHBIC CBS3M M aKTyaIM3WPOBATh 33Jady, BBIIBUTATH
TUTNOTe3y €€ pelICHHs, HaXOIUTh apTyMEHTBhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIKJICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHECHUE B HOBBIX YCIIOBHSX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OICHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIIECTBIIATE IEJICHANIPABICHHBIN MMOUCK TIEPEeHOCa CPEACTB M CIOCOOOB JICHCTBUS B
poheCCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  T[03HABATEIBHYID W  MPAKTHYSCKyH0  oOnacth
KU3HECATCIILHOCTH,

YMETh HHTETPHPOBATH 3HAHMSI U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJICH, MpElaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI ¥ 3a]1a9H, IOTTYCKAIOIINE aTbTCPHATHBHBIC PEIICHHUS.

3) pabora ¢ undopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHPOpMAIH (TEKCTe y4eOHOro mocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VIHTepHEeTE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHHS, KPDUTUICCKU OIICHUBATh €€ JJOCTOBEPHOCTh U HEIIPOTHBOPEUYUBOCTH;

(dbopMynHpoOBaTh 3alpochl U TPUMEHATH DPA3JIUYHBIC METOJbI TPU TIOMCKE H OTOOpe
onosornyeckoi nHpopMaIuu, HeOOX0IMMOM JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

pHOOpETaTh OMBIT HCIOJB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3IIMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TIPEACTABICHUS OHOJIOTHYCCKON
uHpopmanuu (cxemsl, rpaduKu, TuarpaMmbl, TaOIHIIBI, PUCYHKH U IPYTOe);

UCIIOJb30BaTh HAy4YHBIN SI3bIK B KAyeCTBE CpPEACTBa IMPH pPaboTe ¢ OHOJOTHYECKOU
uHpOpMaIMeH: TPUMEHITh XUMHUYECKUE, (U3MUECKHE W MAaTEMaTHYCCKHE 3HAKH M CHMBOJIBI,
dopmynbl, abOpeBHATYypy, HOMEHKJIATYPY, HCIIOJIb30BaTh M MpeoOpa3oBbIBATh 3HAKOBO-
CHUMBOJIMYECKUE CPEIICTBA HATIISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIO3HABAHMUS W 3alIUTHl  WHGOpMaIUH, HWHPOPMAITMOHHOMN
0€30MacHOCTH TUYHOCTH.

OBiageHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AeliCTBUSIMU:

1) oOmenue:

OCYILIECTBIISATh KOMMYHHUKAIIMHA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHANIOTe
WM TUCKYCCHUU TIO CYHIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJEHUS OTHOCUTEILHO BBHIMIOJHEHHSI TpeiaraeMoi 3aJayd, Yy4YUTHIBaTh HMHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOIIEHHS, MOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUS! KOH(IMKTHBIX CUTYalluil, YMETh CMATYaTh KOH(PIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMH CHOCOOaMH OOIIEHUS W B3aUMOJCHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOU (hopme
(bopMyTHpOBATh CBOU BO3PAKCHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHas 1eITeJIbHOCTD:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4eckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAUMOCTh IPUMEHEHUS TPYHIIOBBIX
(hopM B3aMMOJIEHCTBUS MPU PELICHUH y4eOHOM 3a/1auH;

BBIOMpATh TEMATHUKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOYHOCTEH Ka)/I0TO 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OPraHM30BbIBAaTH M KOOPAWHUPOBATH
JNEUCTBUA MO €€ TOCTWKEHHIO: COCTAaBIISITh IUIAH JIEWCTBUM, PACHPEACNISATh POJIU C YU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboOTaHHBIM KPUTEPUSIM;

npenajaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEH C MO3HIMHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B PA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOpaKE€HHUE, ObITh HHUIIMATUBHBIM.

Ogy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH ACCTBUAMM:

1) camoopranuzanmsi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
AKHU3HEHHBIX M y4EOHBIX CUTYyallUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYIKax IO OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3J0POBBI0 U 3J0POBBIO
OKPYKAOILLNX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh MO3HABATENIbHYIO JAEATEIBHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTh ¥ (OPMYIUPOBaTH COOCTBEHHBIE 3alaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSTEJILHO COCTAaBJIATh IJIaH PELICHUs MPOOIeMbl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;

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

OLIEHUBATh IPHUOOPETEHHBIN OIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M MPOSIBIICHUIO IIUPOKOI 3pYJUIIMU B PA3HBIX 00JaCTAX
3HaHUH, MOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESITEIBHOCTb, OLICHWBATH
COOTBETCTBUE PE3YJILTATOB LIENISM;



BJIAJICTh HABBIKAMH TIO3HABATENLHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, NCIIOIH30BATh MPUEMBI pedIIeKCuu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHS,

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHMUIO;

IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;

3) npuHsATHE ce0s M IPYrux:

MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'MX IIPU aHAIU3€E PE3y/IbTaTOB ACSITEIBHOCTH;

IPU3HABaTh CBOE MIPABO U MPABO APYrHX HA OLIHOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenmerHbie pe3ynbTaThl ocBoeHMs nporpaMmbl COO no Guosoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue i yueOHoro npenmMera «buosorus» HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHWM, BHJbI
JESITEeNbHOCTH 10 TOJYYeHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX Y4EOHBIX
CUTyallMsiX, a TakXe B pEaJbHBbIX >KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouojorueil. B
MporpaMMe MpeIMeTHbIE Pe3yIbTaThl MPECTABIECHBI 110 TOAaM 00y4eHusI.

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

Cc(OPMHUPOBAHHOCTb 3HAHMM O MECT€ U POJIM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHHUSA
€CTECTBEHHBIX HAayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
Hay4HOT'O MHUPOBO33PEHHUS, O BKJIA/Ie POCCUHCKUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosoruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEPKaHUE OMOJOIMUYECKMX TEPMHHOB M MOHSTUH: JKU3Hb, KIIETKA,
opraHusM, Merabonu3M (0OMEH BEIIeCTB M  IPEBpAalleHUe DSHEPruu), TIoMeocTa3’
(camoperynsuus), ypOBHEBas  OpraHu3alMs  KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuus), HaCIEICTBEHHOCTh, U3MEHUUBOCTb, POCT U PAa3BUTHE;

yMEHHUE u3jiaraTb OHOJOIMYECKHE TeOopuHu (KJIETOYHas, XPOMOCOMHas, MYyTallMOHHas,
LIEHTpaJbHAsl JIOTMAa MOJICKYISpHOW Ouosorun), 3akoHsl (I'. Mennemns, T. Moprana, H. .
BaBuioBa) u yuenus (0 LeHTpax MHOrooOpas3usi U IPOMCXOXKACHUS KylIbTypHbIX pactenuit H. 1.
BaBuioBa), onpeaensTh rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIa/IeTh METOJaMHM Hay4yHOTo IO3HAHUS B OMOJIOTMU: HAOIIOAEHUE U ONMCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SIBIEHUM, OpraHM3alus U IpOBEJCHHE OHOJIOTMYECKOro
SKCIIEPUMEHTA, BBIIIBI)KCHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY MCCIEeTyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAayUHBIX IOHSITHH,
TEOPHUI U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIBI HA OCHOBAHUU MOJIY4YECHHBIX PE3YJIbTATOB;

YMEHHE BBLIEISTH CYIIECTBEHHbIE NPU3HAKU BHPYCOB, KJIETOK NPOKAapUOT U JYKapHUoOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OOMEHa BEIECTB U
IIPEBpAILEHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOIO U JHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMS, PA3MHOKEHHUS, UHAUBUIYaJIbHOTO Pa3BUTHUS
opraHusmMa (OHTOT€HeE3);

YMEHHUE MPUMEHATH MOJTy4YeHHbIE 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 1I€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbsl OKPYKAIOIIMX JIIOAEH, COONIOJEHUS HOPM



IPaMOTHOIO IOBEJCHMUSI B OKpPY)KAIOWIEH IPUPOAHON Cpelle, NOHMMaHUE HEoOXOIUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUN COBPEMEHHOW OHONOTMM M OMOTEXHOJIOTHH U parMOHaIbHOTO
IIPUPOIOII0JIL30BAHUS;

YMEHHME pEellaTh 3JIEMEHTAapHbIE TI'E€HETMYECKUE 3aJaud Ha MOHO- U JUTHMOpHUIHOE
CKpEILMBAHNE, CLEIUIEHHOE HACJEJI0BaHUE, COCTABIISTh CXEMbl MOHOTMOPUHOIO CKpELIMBaHUS
JUIS TIPE/ICKa3aHus Hacle0BaHUs IPU3HAKOB Yy OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia IpPU
paboTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM ;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATH HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHus, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHMUSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MH(OpMAaIMU, HayYHO-TOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNUM B OUOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE ITHUCHbMEHHBIE W YCTHbIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIUI0 W3 HECKOJIBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHATUIHBIN anmnapaT OUOJIOTHH.

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

c(OpMHUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAay4YHON KapTHUHBI MUpa U
HayYyHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosoruu, PyHKIMOHAIBHON IPAMOTHOCTH YeJIOBEKa JUIsl pEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBATh COAEpKaHHE OMOJOTUYECKUX TEPMUHOB U MOHATUN: BUJI, TIOMYJISIUS,
reHoOH I, SBOJIONMS, JBIKYIIHME CHJIBI ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa3oBaHHE, OKOJOTHMYECKUe (aKTOpbl, HKOCHCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, pEeAYIIEHTHI, [IeMH MUTaHus, SKOJOTHUecKasi MupaMuaa, OMoreoleHos, ouocdepa;

yMEHHME Wu3j1araTh Ouosoruueckue teopuu (dBosounoHHass Tteopuss Y. JlapBuHa,
CUHTETHYECKasi TEOPUs SBOJIIOLIMHN), 3aKOHBI U 3aKOHOMEPHOCTH (3apobliieBoro cxoacraa K. M.
bapa, yepenoBanus riiaBHbIX HampaBiieHHH u myteil sBomtonnu A. H. CeBeprioBa, ydyeHus o
6uoctepe B. . Bepnaackoro), onpenensith rpaHULIbl X TPUMEHUMOCTHU K KUBBIM CUCTEMAaM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO IMO3HAHUS B OMOJIOTMU: HAONIOJEHUE U OMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3anmuss MU MPOBEACHHE OHOJOTHYECKOrO
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEITMYMHAMHU, OOBSICHEHHE TMOJNYyYEHHBIX PEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX IOHATHUH,
TEOPHUii U 3aKOHOB, YMEHHE JIENIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICTAThH CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJOTMYECKUX 0OBEKTOB: BUJIOB,
MOMYJISIIUKM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYIIEHTOB, OHOTEOIICHO30B M JKOCHCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOr0  0TOOpa,
BHUJI000pa30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, JACUCTBUS SKOJIOTHUYECKUX (PaKTOPOB Ha
OpPraHM3MBl, IEPEHOCA BEIIECTB M NIOTOKA YHEPTHH B DKOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BEIIECTB MU OHMOr€OXMMHUYECKHUX IMKIOB B
ouocdepe;

YMEHHUE NPUMEHATH MOJydyeHHbIE 3HAHUS A 0ObSICHEHHs OMOJIOIMYECKHX IMPOLECCOB U
SIBIICHUM, /I IPUHATHS IPAKTUYECKUX PEIICHUH B MOBCEIHEBHON )KU3HHU C 11€IIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3J0POBbS U 3/I0POBbSl OKPYKAIOIIMX JIIOJIEH, COOJIIOJCHUS HOPM
IPaMOTHOTO TOBEJICHUsI B OKPY)KaIOLIeH NPUpOIHONW cpele, MOHMMaHHE HeoOXOIUMOCTH



HCII0JIb30BAHUS JOCTUKEHUM COBPEMEHHOM Ouosiorun Ui paloHaIbHOIO
IIPUPOIOII0JIL30BAHUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBIATh CXEMBbl IEepeHoca
BELIECTB U HEPIUU B IKOcHCcTeMax (LENH MUTaHuUs);

YMEHHE BBINOJIHATH JJAOOpaTOpHbIE M IPAKTHYECKHUE pabOThl, cOOMIOaTh MpaBuUiia IpU
paboTte ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OIICHMBATh W WHTEPIPETHPOBATh HH(POPMAIUIO OHOIOTHYECKOTO
COJIEp’KaHHus, BKIIIOYAIOUIYIO IICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM HMH(OpMalLMK, Hay4yHO-NIONMYJISPHbIE MaTepuaibl), paccMaTpuUBaTh IJI0OAJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO0 OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO;

YMEHHME CO3/1aBaThb COOCTBEHHbIE ITMCHbMEHHBbIE W YCTHBIE COOOIIEHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 M3 HECKOJBKMX HCTOYHUKOB, TIPAaMOTHO HCIIOJIb30BATh
MOHATUIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
! bronorns Kkax Hayka 2 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBple crcTeMBl M UX OpraHu3aLus 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHWMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 AKH3HEACATEBHOCTE KICTKH 6 https:/m.edsoo.ru/7f41¢292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD g 15 bu6mmoreka [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa OK
https://m.edsoo.ru/7f41¢292
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 4




11 KJIACC

KoanuyecTBO 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 1
BOIMOUHOHHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYyKaroIas cpea 5 1 Bubnuorexa LTOK
P pyxaiotas cpen https://m.edsoo.ru/7f41cc74
buo6 OK
4 Coo0rmecTBa 1 9KOJOTHIECKHUE CHCTEMBI 9 htI/tIszI:P/I/(r)rTl.eeIzls(i.ru 7641 ecT4
bu6mmoreka [IOK
5 P 2
CICPBHOE BpEMt https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB Jlara JJleKTPOHHBbIE HU(PPOBbIE
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buosnorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOM
npuposl. [IpakTudeckas pabora
2 ng) lp«Il/IICHOJ'II:)SOBaHI/Ie paSI;)IHqHLIX 1 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e6122
METOJIOB TIPH U3YYICHUHT
OMOJIOTHYECKIX 0OBEKTOBY»
3 buosnornyueckue cucTeMsl, | bu6mmoreka [IOK
MPOIIECCHI U UX U3yUEHHUE https://m.edsoo.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma | bu6mmoreka [IOK
Y MUHEpAJIbHBIE COJTN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 benku. CocTtaB u cTpoeHHue OCIKOB 1 hitps://m.edsoo.ru/863¢6672
depMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
6 padota Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaJIUTUYECKON aKTUBHOCTU https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
! YriteBozeL. Jlurm et ! https://m.edsoo.ru/863e6870
8 Hyxneunosbie kucnotel. ATO 1 bubnunoreka [JOK




https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH U MCTOABI U3YUCHUS

bubmuoreka [JOK

? kietku. Kinetounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1nienoctHas kuBas
cucrema
Crtpoenune sykapuoTHYECKOU
kietku. JlaboparopHast padota Ne
2 «M3ydeHue cTpoeHus KIeToK bubnnorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpPOTIpEIapaTax u ux
OTTHCAHHECY
bu6moreka [IOK
12 OOMeH BeIecTB Wi MeTaboIu3M hitps://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.edsoo.ru/863e7¢98
. bu6mmoreka [IOK
14 DHepreTeckuit oomen https://m.edsoo.ru/863e7aae
’Ku3HEeHHBIN UK KICTKH.
Jenenune kaetku. MuTos.
15 Jlaboparopnas pabota Ne 3 0.5 bubnunoreka [JOK
«HaOmroneHre MuTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOIO CUHTE3a https://m.edsoo.ru/863e796e
17 Tpaucnsmus — OuocunTtes Oenka bubmorexa HOK

https://m.edso0.ru/863e796¢e




Hexnerounsie hopmbl )KU3HA —

bubmuoreka [JOK

18 BHUPYCHI https://m.edsoo.ru/863e7540
bubmmorexa [IOK
19 ®opMBbl pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omio10TBOpEHHeE.
JlabopaTtopnast pabota Ne 4 bubmuorexa [JOK
21 0.5
«3yueHne cTpoeHHUs MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
2 NuauBunyansHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/863e8436
I'eneTnka — Hayka o
23 HacneILCTBeHHoZTKH u bubmorera [IOK
https://m.edsoo.ru/863e86f2
W3MEHUYHUBOCTH
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 an/I3HaK0§. MOHOFI/I6prI[HOC bubmmorexa HOK
https://m.edsoo.ru/863e8878
CKpeIllUBaHKE
UTHOPUIHOE CKPEIMBaHUE.
25 };[aKOH iefaBHcmfo:; bubmmorexa IOK
https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
CuerieHHOE HaclleZJOBaHHe
26 npusHakoB. JlaboparopHas paborta 0.5 bu6nuoreka [IOK

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUTHOTO

https://m.edsoo0.ru/863e8c60




CKpEUIMBaHUA y AP030(UIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

I'enernka mona. HacnemoBanue bubmmorexa [IOK
27 1
MIPU3HAKOB, CLIETNIEHHBIX C [10JIOM https://m.edso0.ru/863e8c60
M3MeHuYnBOCTD.
HenacneactBenHas K3MEHYHMBOCTb.
JlaGopaTtopras paborta Ne 6.
28 I/I3y‘lIC)HI/IepMOJIIf(1)I/IKaHI/IOHHOI71 1 0.5 bubmmorexa [OK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, IIOCTPOCHHE
BapUAIIMOHHOTO Psifa 1
BAPUALIMOHHON KPUBO»
HacnencrBennas N3MEHYHBOCTE.
JlabopaTopnas pabota Ne 7. bubmuorexa [JOK
29 . 1 0.5
«AHaM3 MyTanui y Apo30Quisl https://m.edsoo.ru/863e8efe
Ha FOTOBBIX MUKPOTIpEIIapaTax»
bu6mmoreka [IOK
30 Perteririca esosexa ! https:/m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHUE IO
31 Teme «HaciaencTBeHHOCTE U 1
W3MEHYUBOCTh OPraHU3MOBY
32 Cenekuus Kak HayKa ¥ IIpoLecc 1 bubmorexa [JOK
https://m.edsoo.ru/863e¢9214
33 Metoanl 1 TOCTIKEHNS CEJIEKITUN | bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e¢9214
34 buortexHonorus Kak orpacib | bu6nuoreka [IOK
MIPOU3BOACTBA https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoasubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUYeHUs 1 bubnrotexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pasButHs NpeacTaBiIeHUN | bubnuorexa [JOK
00 2BOJTIOIINH https://m.eds00.ru/863e¢9570
bubmmoreka [{OK
3 Miricpoososrotus ! https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BUJIA ¥ SBOJTFOITHH.
4 Hi60p]j1TopHﬂaﬂ pabora ;9 1 1 0.5 Bubnuorexa LTOK
https://m.eds00.1ru/863e99c6
«CpaBHEHUE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHUIOH»
5 JIBKyImue cuiibl (3JIEMEHTapHBIC | bubnuorexa [JOK
(hakTOpBI) FBOTIOIIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsIii 0TO0p U €10 GOPMBI 1 https://m.edsoo.ru/863¢9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 0.5 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTETFHOTO XapaKTepay
2 Hamnpasnenus u nyru | bu6nuoreka [IOK
MAaKpO3BOIIOLIUU https://m.edsoo.ru/863e9cle
9 HeoOGpatumocTs 3BoIIOLINN 1




Wcropus xu3Hu Ha 3emiie U

10 METO/IbI €€ U3YUYCHUS
1 ['mnoTe3bl MPOUCXOXKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863eaSab
Pa3BuTHe )xu3HU Ha 3eMIIe 10 3paMm bubnuorexa [JOK
12
U TIepuoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PacCTUTEIBHOTO U JKHBOTHOTO MHPA.
[IpaxTrueckas padora Ne 1 bubnnorexa [JOK
13 0.5
«M3yueHne UCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrtema bubmuorexa [JOK
OpPraHUYECKOTO MUpa https://m.edsoo.ru/863ea48e
15 OBOJIONUS YEJIOBEKA bu6mmoreka [IOK
(anTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTops) bubmuoreka [JOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
7 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YeloBeKa
13 YenoBeyeckue packl U MIPUPOTHBIE bubnnoreka [JOK
aJanTaly 4eJIoBeKa https://m.edsoo.ru/863eaea?
PesepBubiit ypok. O6001IeHME 10
19 Teme «BO3HHUKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJIoTus Kak HayKa
71 Cpenbl 0OUTaHUS U SKOJIOTUYECKUE bubnunoreka [JOK

(baxTopsl

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




AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdotoruueckre 0cOOCHHOCTH

bu6mmorexa [IOK

22 PACTCHIH 13 Pastbix MecT 05 https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJICYCay

bu6mmoreka [{OK

23 BroTirieckie GaKTOpE https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas paborta

24 Ne 2 «Iloacuér mmoTHOCTH 0.5
TTOMYJISIIIAKA Pa3HBIX BUIOB
pacTeHui»

)5 Coo01iecTBa OPraHu3MoB — bubmuorexa [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [IOK
(3KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN

7 9KOCHUCTEMBI. IKOJIOTHICCKHUE bu6mmoreka [JOK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cyxkueccus

28 [IpupoiHbIe SKOCUCTEMBI

29 AHTPOTIOT€HHBIE IKOCUCTEMBI

30 buocdepa — rinodanbHas bu6nuoreka [IOK
JKOCHCTEMA 3eMITU https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTHU CYLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd 16




32 YenoseuecTBo B buochepe 3emin 1
3 CocyltiecTBoBaHUE MIPUPOIBI U | bubnuorexa [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O000IICHNE
34 TteMbl «CooOIiecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I1O 34 )5

[TPOTPAMME




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus. Obmas 6uonorus, 10 knace/ Cuornazos B.U., Aradonosa U.b., 3axaposa
E.T., OGmecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIIoHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

*buonorus. O6mas 6uonorus, 11 knacc/ Cusornazos B.U., Aradonosa U.b., 3axaposa

E.T., O0miecTBO C OrpaHU4YEHHON OTBETCTBEHHOCTHIO "[[PODA"

METOINUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Meroanueckoe mocooue

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

https://lesson.academy-content.myschool.edu.ru/06/10

https://www.yaklass.ru/

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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