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HOACHUTEJIBbHAA 3AIIUCKA

IIpu pa3paGoTke mporpaMMbl MO OMOJOTMM TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
MOJIXO0A0B K (HhOPMUPOBAHHMIO COAepX)aHHUA ydyeOHOro mpeamera «buomorus» cocTaBuiIn:
koHuenrtyanbHbie nonoxkeHus GI'OC COO o B3auMOOOYCIOBIICHHOCTH IIENEH, COACp)KaHMUs,
pe3ynbTaToB 00Y4YEeHUs W TpeOOBaHUI K YPOBHIO HOJTOTOBKU BBIMTYCKHUKOB, MOJIOXEHUS 00
O0MMX LEeNSIX W MPUHIHUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit deneparyy, a Takxe MOJOKEHHs O crienupuKe GUOI0rHH,
e 3HAYCHMU B TO3HAHHM KMBOM MPHUPOJBI M 00ECHEUeHUH CYIIECTBOBAHUS YEJIOBEYECKOTO
obmrectBa. CorimacHO Ha3BaHHBIM ITOJIOKEHHSIM, ONPEEIICHBI OCHOBHBIE (DYHKIIMU MPOTPaAMMBbI
1o 6MoI0ruu 1 €€ CTpyKTypa.

[IporpamMma o 6uonoruu Ja€T MpeCTaBICHUEe O IEeNsIX, 00 o0mieit cTparerun 00y4eHus,
BOCIIUTaHUsI M pa3BUTUS OOy4yarolIMXCsl cpeAcTBaMu ydeOHoro mnpenmMera «buomorus»,
orpenenseT 00sf3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpY, pacIpeleseHue 1o
paszenam M TeMaM, PEKOMEHAYeMYIO IMOCIeI0BaTeIbHOCTh M3Y4YEeHHUsI y4eOHOro Marepuana ¢
y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa3oBaTEebHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUJarOLINXCSl.

B mporpamme 1o OHONOTMH TakKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpeJMETHbIM M MpPEAMETHBIM pe3ylbTaraM oOy4deHHs B (OPMHPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIBHOM AEATEIbHOCTH/y4eOHBIX NeHCTBUI 00y4Yaromuxcs o
OCBOEHUIO COJIEP )KaHUs OMOJIOTHYecKOoro 00pa3oBaHusl.

B nporpamme mo 6uonoruu (10—11 kiaccel, 06a30BbIii ypOBEHb) peain30BaH MPHHIIUIL
MIPEEMCTBEHHOCTH B W3Y4eHUHM Ouonoruu, Omaromaps dYeMy B HEHW MPOCMaTpUBAETCA
HaTPaBJICHHOCTh Ha Pa3BUTHE 3HAHWI, CBSI3aHHBIX C (OPMHPOBAHWEM €CTECTBEHHO-HAYUHOTO
MHUpPOBO33PEHHUS, LEHHOCTHBIX OpPUEHTALMH  JIMYHOCTH, HKOJOTHYECKOTO  MBIIIJICHHUS,
MPEICTaBICHUH O 370pOBOM oOpa3e KH3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupogHoi cpene. [lostoMy Hapsgy ¢ u3ydeHHEM OOIIEOMONIOIMYECKMX TEOpHH, a Takxke
3HAaHUI O CTPOCHHUHU KHUBBIX CHCTEM Pa3HOI'0 paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B HUX
MPOIIECCOB B TPOTrpaMMe MO OHMOJOTMH YJIEeNIEHO BHUMAaHHE HCIOJIB30BAHUIO MOJYYEHHBIX
3HaHUI B IOBCEHEBHOM JKU3HU IS peIeHUs NMPUKIAJHBIX 337a4, B TOM YHCIe: NPOQUIaKTUKH
HACJIEZICTBEHHBIX ~ 3a00JIeBaHUI  YeloBEeKa, MEAMKO-TEHETHYECKOTO0  KOHCYJIbTUPOBAHMA,
000CHOBaHMS 3KOJOIMUYECKH L€JIeCO00pa3HOro MOBEAEHUS B OKpY’Karolled NMPUpPOJHON cpene,
aHamu3a BIMAHUSA XO3AWCTBEHHOHM [EATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHME MPHPOJIHBIX H
HCKYCCTBEHHBIX SKOCHCTEM. YCWICHHE BHUMaHMA K NPUKIAJHOW HAMpPaBICHHOCTH Y4eOHOTO
npeamera «buoaorus» NpoJUKTOBAaHO HEOOXOIMMOCTBIO 00€CHeUeHHs YCIOBUM JUIsl PELICHUs
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYecKOro o0pa3oBaHus, KOTOpas Mpeanoiaraet
(dbopmMupoBaHHE Yy OOYJarOIIUXCS CIIOCOOHOCTH amanTHPOBAThCS K W3MEHEHHSIM TUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxkHoe Mecto. OHa
oOecrieunBaeT (opMUPOBaHHE Yy OOydYarOIIMXCsl MPEICTaBICHUM O HaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOM MpUpoe, €€ OTIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLIMHM, CO3MaéT YCIOBHSA Ui TO3HAHHWS 3aKOHOB KHMBOH IPHPOJIBI,
(dbopmupoBaHus (YHKIIMOHATBHOW TPaMOTHOCTH, HAaBBIKOB 30POBOTO M Oe3omacHoro oOpasa
AKHM3HH, FKOJIOTHUECKOTO MBIIIUIEHUS, LIECHHOCTHOT'O OTHOIIECHUS K )KUBOM MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHnMe OWOJIOTHS WMEET TakXKe JUIsl PpEHICHUS BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 3aJla4 CpeAHEro odmero oopa3oBaHus, counanuzanuu odyyatomuxcs. M3yuenue



Ounoyoruu obecrnieunBaeT YCIIOBUS JUISt dbopMupoBaHUs WHTEJUIEKTYaJbHBIX,
KOMMYHHKAITIOHHBIX W WH(QOPMAIIMOHHBIX HABBIKOB, ICTETHYECKOH KYJIBTYPBHI, CIIOCOOCTBYET
MHTETpauy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUHU U reorpaduu. Ha3BaHHBIE MOTOKEHUS O MPeJHA3HAUYCHUU YYeOHOTO
npeamera «buosorus» COCTaBWIM OCHOBY [UJIsi ONpENENIEHUs TOAXOIO0B K OTOOpy U
CTPYKTYpPUPOBAHHUIO €r0 COAEP KaHUA, IPEICTABICHHOTIO B IporpaMMme Mo OHOJIOTHH.

OTt60p conepxanust yueOHOTro npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
TIO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAX0/A, B COOTBETCTBUU C KOTOPBIM O0YyYaIOIMUECs TOKHBI
OCBOUTH 3HAHMS M YMEHHS, 3HAUUMBbIE Ui (POPMUPOBAHUSA OOIICH KYIbTYPHI, OMpPEaeISIOIie
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOMIEW NPUPOTHON cpene, BOCTpeOOBAHHBIE B
MTOBCETHEBHON JKM3HHU W TPaKTUUECKOU nestenbHocTH. Oco00e MECTO B 3TOM CHUCTEME 3HAHUU
3aHMMAIOT DJJEMEHTBl COJACpKAaHMSA, KOTOphIE CIy)KaT OCHOBOM g  (QopMHUpOBaHUS
MPEACTaBICHUH O COBPEMEHHOM €CTECTBEHHO-Hay4YHOM KapTHHE MHpa UM I[IEHHOCTHBIX
OpHUEHTAIMIX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3alUK OMOJIOTHYECKOT0 00pa30BaHusl.

CTpykTypupoBaHHE COJEpKaHUS y4eOHOro Marepwaia B MporpaMMe IO OHOIOTHUU
OCYIIECTBJIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUU 00 OTIMYUTEIHHBIX OCOOCHHOCTAX
JKUBOM TpPUPOJBI, O €€ YPOBHEBOM OpraHM3allud MU 3BOJIOIUU. B COOTBETCTBHMM C 3TUM B
CTPYKType y4eOHOTro mpeamera «bHONIOTHS» BBIIEICHBI CICAYIONINE COJepPKATeIbHbIC TUHUH:
«buonorus kak Hayka. MeToasl HayqyHOTO TO3HaHUM», «KileTka kak OWosorndeckasi CucTemMay,
«Opranus3m Kak Ouonormueckas cucrema», «CucremMa u MHOroodpaszue OpraHHYeCcKOro MHUpPay,
«IBOJIONHUS KUBOU TIPUPOIBD», «IKOCUCTEMBI U TIPUCYIIHE UM 3aKOHOMEPHOCTH.

Henp usydyenust yueGHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIAJIEHUE
OOy4aloIUMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllUi >KUBBIX CHCTEM
pa3HoOro paHra u npuoOpeTeHrne YMEHUH UCIOJIb30BaTh 3TH 3HAHMS JJIsl TPAMOTHBIX JACHCTBUN B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3TMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTCs pelieHueM CIAeAYIONNX 3a/1ay:

OCBOEHHE OOYYalOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKUX TEOpUSAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBWIAX, CIYKAIIMX OCHOBOWU Isi (POPMHUPOBAHUS
MPEACTAaBICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOCHUHM, MHOTOOOpa3sUH U OCOOCHHOCTSIX MKHBBIX CHCTEM pPa3HOIO YPOBHSI OpraHH3aIiH,
BBIJIAIOIINUXCSl OTKPBITUAX U COBPEMEHHBIX UCCIICTIOBAHUIX B OUOIOTHH;

(dbopMupoBaHre y 0O0y4aromMXcsl MO3HABATEIbHBIX, MHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH B IpOIECCe aHANM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHH HAYYHBIX B3IJISJIOB,
Ul ¥ TTOJIXO/I0B K M3YUYEHHIO )KMUBBIX CUCTEM Pa3HOTO YPOBHS OpPTraHU3allNK;

CTaHOBJICHHE Yy oOOydJaromuxcs oOmel KyiabTyphl, (YHKIHMOHAIBLHOM TIpPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATh U OLEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI HA
OCHOBAHUM 3HAHUU U OTBITA, TTOJIYYCHHBIX TTPH U3YUCHUH OUOJIOTHH;

(dbopMupoBaHre y OOYYAIOIIUXCS YMEHHI WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHUECKHX
3HAHUN B MPAKTHUUECKOM JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHI;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOCHUS 3TUUECKUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAHHE LEHHOCTH OMOJIOTMYECKUX 3HAHWA JJIsl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYPBI, 17151 (GOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHSI;



NpUMEHEHHE NPUOOPETEHHBIX 3HAHUNW W YMEHHUH B TOBCEIHEBHOM >KHU3HU JUIS OLIEHKU
MOCTICICTBUI CBOEW JEATENBHOCTH TI0 OTHOIICHUIO K OKpY)KaoLeH cpene, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obuiero odpasoBanusi «buosnorus», nzydaemas Ha 6a30BOM ypOBHE,
SBIISIETCSI 00S3aTENFHBIM YUEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 gacos: B 10 kmacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 gac B Heelmo).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OHMOJIOTUM C OOIIECTBEHHBIMH, TEXHHYECKUMHU U APYTUMU
€CTEeCTBCHHBIMU HayKaMu, ¢uimocodueit, 3TUKOW, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMUpOBaHUN COBPEMEHHOM Hay4HOU KapTUHBI Mupa. CuctemMa OMOJIOTMYeCKUX HayK.

MeTo/1bI TIO3HAHUS KUBOW NIPHUPOIEI (HaOI0IeHUE, SKCIIEPUMEHT, OIMCaHUE, U3MEPCHHE,
KJ1accuuKaIys, MOJSTUPOBaHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konpsuos, Ix. Yorcon u @. Kpuk.

Tabnuie! u cxembl: «MeTo bl TO3HAHUS KUBON MPUPOIBD).

JlabopaTopHble 1 npakTHYecKue padoThbI:

[Ipaktuueckass padota Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB TPU H3YYCHUH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHH3AIHA.

JKuBbie cuctembl (OMOCHUCTEMBI) KakK NpeaMeT u3ydeHust Oumosoruu. OTIMuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBIL.

CpoiicTBa OmocHcTeM H WX pa3HOOOpa3ue. YPOBHU OpraHU3allid OUOCHUCTEM:
MOJICKYJIAPHbIA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYIALHMOHHO-BUIOBOH,
HKOCUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBI.

JdemoHcTpaumuu:

Tabnuuer u cxembl: «OCHOBHBIE TPU3HAKU KHU3HU», «YPOBHU OpraHHU3AIUHN >KUBON
TIPUPOIBDY.

O6opynoBanue: monens Mosekyisl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHHE KJIETKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHUE 3JIEMEHTBHI: MaKpOd3JIEMEHTBHI,
MHUKpO3JieMeHThl. Bosla u MuHepasbHbIe BEIIeCTBA.

OyHKIMKU BOABI M MHUHEpaJIbHBIX BelIecTB B kieTke. [lomnmepskaHue OCMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHne 6elKoB. AMUHOKUCIOTH — MOHOMEPHI OenkoB. HezamMeHnumsbie
U 3aMECHHMBIC aMHUHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOU
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUUHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIIMM OETKOB.

®depMeHTHI — Ouonormdeckue kKaranu3aTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIA IEHTP,
cyocrpatnas crnemuduuHocte. Kodepmentsl. Burtamunpl. Omimmuus  GepMeHTOB  OT
HEOpPraHMYECKHUX KaTalu3aTopOB.

VYrieBoibl: MOHOCaxapuabl (IIF0K03a, prudo3a 1 1e30Kcupud03a), Aucaxapuisl (caxaposa,
JaKTO3a) W TMojucaxapuibl (Kpaxmaj, TJIHUKOTeH, IeJUTo3a). buonorndeckue ¢GyHKIIUA
YIJIEBOJIOB.

Jlununer: tpurnuuepuasl, Gocdonunuas, crepounsl. ['unpodunbHO-TUAPOGOOHBIE
cBoiicTBa. buonornyeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OETKOB U JHUIHIOB KaK
HMCTOYHUKOB YHEPTHH.



Hyxneunnossie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpB! HYKJIEHMHOBBIX KHCIIOT.
Crpoenne n ¢ynkuun JIHK. Crpoenne m ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIHH.

Huronorus — Hayka o kinerke. KierouHas teopus — NpuMeEp B3aUMOJAEHUCTBUS UIECH U
(haKkTOB B HAyYHOM MMO3HAHUHU. MeTO/Ibl U3YyUEHHUSI KIETKH.

Knerka kak nenoctHas xuBas cuctema. O01ue Npu3HaKky KJIETOK: 3aMKHYTasl Hapy»KHas
MeMmOpana, mosexynsl JIHK kak reHeTHueckuii anmapar, cucteMa CUHTe3a OeJka.

Tunsl KIETOK: JyKapHoTHYeckass U MpokapuoThueckas. (OCOOEHHOCTH CTPOEHUs
npokapuoTHyeckon kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON ¥ TPUOHOM KIIETKH.

IloBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIMH.
[Inazmatuueckas memOpana, e€ cBoiictBa M ¢yHkuMH. lluromnazma u e€ OpPraHOMIBL
OpnnomeMOpannbie opranouas! kinetku: JIIC, anmapat ['oabaxu, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHouzpl KJICTKH: MHUTOXOHApUH, IIacTHibl. IIpoucxoxkneHne MHUTOXOHAPHNA U IIACTHI.
Bugsl mnactun. HememOpanHbie opraHouibl KIETKU: pUOOCOMBI, KIIETOYHBIN LIEHTP, HEHTPHOJIH,
PECHUYKH, KTI'yTUKU. DyHKIIUN OpraHouaoB KJIETKU. BrirtoueHus.

SAnpo — peryasTopHblif eHTp KieTku. CTpoeHue aapa: saepHas 000104ka, Kapuorasma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcropT BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lneiinen, P. Bupxos, /x. Yorcon, @.
Kpuxk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHne XUMHUYECKHX DJIEMEHTOB B  HEXKHUBOH  IPUPOLIE,
«PacrnpenenieHrne XMUMUYECKUX JIEMEHTOB B JKUBOW MPUPOJIEN.

Tabauubr u cxemsl: «llepuoanueckas TaOnMLIAa XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «bruocunTe3 Oenka», «CTpoeHne MosieKyinsl Oenkay, «CTtpoeHue GpepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Crpoenne monexyiast AT®», «CTpoeHHe 3yKapuOTUYECKOM
KiIeTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpOeHHME pacTUTEIbHOW KIETKW», «CTpoeHue
IIPOKAPUOTUYECKOH KIETKN», «CTpOEHHUE sApa KIETKN», «YTIEBOABD, «JIMIHUIbI».

OO6opymoBaHue: CBETOBOM MHUKPOCKOI, O0OpYJAOBaHUE Jis TPOBEICHUS HAOIIOACHUMH,
U3MEPEHUH, IKCIEPUMEHTOB, MHUKPOIIpPENapaTbl pacTUTEIbHbBIX, KUBOTHBIX U OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Jlaboparopuass padora Ne 1. «M3ydeHue KaTanUTUYECKOW aKTUBHOCTH (epMEHTOB (HA
MIpUMepe aMUIa3bl WK KaTajaasbl)».

JlaGopaTopHass padota Ne 2. «M3ydeHue CTpOEHHUS KIETOK pPACTCHHH, >XUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUE.

Tema 4. 7KusHeaesTeIbHOCTh KJIETKH.

OOmeH BemecTB, WIH MeTa0ONM3M. ACCUMWISIHS (IJIACTUYECKH OOMEH) U
TUCCUMIIIALINS (PHEPreTHYECKU 00MEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonu3mMa. Poib
3aKOHOB COXPAHEHUs BELECTB U SHEPIrUU B IOHUMaHUU MeTaboIu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPO(HBIH U rereporpodHblid. Poiabs ¢pepMeHTOB B 0OMeHe
BELIECTB U [IPEBPALLEHUH SHEPTUU B KIIETKE.

®dorocunre3. CseroBas u TeMHOBas (Ha3el (porocuHTeza. Peakmuu ¢oTtocuHTE3A.
DddextuBHocTh PpoTocunTesa. 3HaUeHHE HOTOCHHTE3A IS KU3HU Ha 3emie. Biusaue ycnoBuit
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.



XeMocHuHTe3. XEeMOCHHTE3UpYyIoIIne OakTepuu. 3HAYCHHE XEMOCHHTE3a IS KU3HU Ha
3emue.

OHepretuyeckuii oOMeH B  KkjeTke. PaciierieHne  BeUIeCTB, BBIJCICHUE U
AKKyMYJIMPOBAaHUE YHEPTUU B KIETKE. DTaIbl YJHEPreTUYecKoro ooMeHa. [ mikonus. bpoxkenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dhochopmmpoBanue. DPHEKTHBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peakuum wmarpuuyHoro cuHrte3a. [enerndeckas wunpopmarms u JIHK. Peammzanus
reHeTudeckord mHpopmaruu B KieTKe. ['eHeTHMUeCKuil KOJ M €ro CBOWMCTBA. TpaHCKpHUTIIUA —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunte3 6enka. Jtanel TpaHcasiuuu. KonupoBanue
aMHHOKHUCIIOT. Ponb pubocoM B OnocunTese Oenka.

Heknerounsie ¢opmbl ku3Hu — BHpYCHL.. Mcrtopus oTkpeitus BupycoB (/. W.
NBanoBckuii). OcCOOEHHOCTH CTPOCHUS U KU3HEHHOTO LIKMKIA BUpYycoB. bakrepuodaru. boneznu
pacTeHuid, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYcaMU. Bupyc nMMyHoaepuIInTa YeIoBeKa

(BUY) - Boszoymaurenp CIIM/la. OOpaTHast TpaHCKpHUIIIIMSA, peBEepTa3a M HWHTErpasa.
[IpodunakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUN.
JdemoHcTpauuu:

IToptpetsi: H. K. Konbiios, JI. 1. UBanoBckuii, K. A. Tumupszes.

Tabmuuer w  cxembl: «Tunmbl  muTasums», «Metabomusm»,  «MUTOXOHIPHIY,
«OHepretnueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JJHK», «Ctpoenue u
¢yHKIMOHMpOBaHUE  TeHay, «CuHTe3 Oenka», «l'eHeTnueckuit koa», «Bupyce,
«bakrepuoparn», «Ctpoenme u sku3HeHHbId 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pennmukanus JJHK».

Ob6opynoBanue: moaenu-amminkanuu «Yasoenune JJHK u tpanckpunims», «buocunres
oenka», «CTpoeHue KIeTku», Mojenb cTpykrypsl JJHK.

Tema 5. PazMHoOKeHHe U HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KneTtounblii 1ukiI, WiIM KU3HEHHBIA IMKN KieTku. Murtepdaza m muros. Ilpoueccsl,
nporekawomue B uHrepdaze. Pemnukauusa — peakuuss marpuunoro cunresa JIHK. Crpoenue
XpoMOcOM. XpOMOCOMHBIH HAO0Op — KapHOTHUIl. JIMIJIOWAHBIA M TaIUIOMAHBIA XPOMOCOMHBIC
Habopbl. Xpomatuabl. Lluronornuyeckue OCHOBBI Pa3MHOXKEHHSI U WHAMBUIYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Crazum muto3a. IIpouecchl, mpoucxopasiuyue Ha pasHbIX
cTagusax MUTO3a. brosorndeckuii CMEBICI MATO3A.

[Iporpammupyemasi rubesb KJIETKU — aloITo3.

@opMbl  pa3MHOXXEHHMsSI OpraHu3MOB: Oecrmonoe | MojioBoe. Buapl  Oecrosioro
Pa3MHOXKEHHUS: JEJI€HHE HaJBOE, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpazoBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. VCKycCTBEHHOE KIIOHMPOBAaHHE OPraHM3MOB, €r0 3HAYCHHE IS
CEJIEKIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIOIOrO.

Meiio3. Cragun Menosza. Ilponeccel, mpoucxonsmue Ha crtaausax Mmeiosa. IloBeaenue
XpoMocoM B Meno3e. Kpoccunrosep. bruonornueckuil CMpICII M 3HAYEHHUE MEHO03a.

I'amerorenes — npouecc 00pa3oBaHMsl MOJOBBIX KJIETOK y *KHUBOTHBIX. [10JI0BBIE JK€€3BlI:
CEMEHHUKU M An4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CrepMaTo30ui,
silllekeTka) — crepMaroreHe3 U oBoreHe3d. (OcoOEHHOCTH CTpOeHUs SUIEKIETOK H
cnepmaro3zonnos. Omionorsopenue. [laprenorenes.

NupuBunyanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPUOHAJIBLHOIO PA3BUTHS Y IO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHHE, TacTpyssius,



opra"oreHnes. [loctamOproHansHoe pa3BuTHE. THUITBI TOCTIMOPHOHATBHOTO PA3BUTHS: MPIMOE,
HemnpsiMoe (IMYMHOYHOE). BnusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOTO PACTEHMSI: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemoncTpauuu:

Tabauup!l u cxemsl: «@OpMBbI pa3MHOKEHUSI OPTaHU3MOBY, «/[BOIHOE OIJIOOTBOpEHUE Y
IIBETKOBBIX pacTeHui», «BereratuBHoe pa3sMHOXXKEHHE pacTeHUi», «JleneHne KIeTKH
OakTtepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpoMocoMbl», «KIeTOUHBINA UK,
«Perummkanusa JTHK», «Mwutos», «Meios», «IIpsamoe u Henpsimoe pasButuey, «I'ameroreses y
MJIEKOIIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOM, MUKporpenapatbl «CrepMaTo30UIbl MIIEKOIUTAIOIIETOY,
«Sineknerka miekonurtaroniero», «KapuoknHes B KJIETKaX KOpelIKa Jyka», MarHUTHas
Moenb-anuInkamus «/lenenue knetkn», moaens JIHK, Mmoaens MmeTadasHON XpOMOCOMBI.

JlabopaTopHble 1 npakTHYecKue padoThbl:

JlaGopaTtopHas paborta Ne 3. «HaOmtomenne MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIIPENapaTax.

Jlaboparopuass pabora Ne 4. «/3ydyeHue CTpOCHHS TOJIOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpenapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. McTopuss pa3BuTHUs TeHETHUKH. Poiap OUTOIOTMH M
SMOPHUOJIOTHH B CTAHOBJICHUH T'eHETUKU. BKitaj poccuiickux u 3apy0eKHbIX YUEHBIX B Pa3BUTHE
TeHeTHKU. MeToapl TEeHEeTUKH (THUOPHIONOTUYECKUH, [UTOTEHETHUECKHUd, MOJEKYISIpHO-
reHetndeckuii). OCHOBHBIC TEHETUUECKHUE TTOHATHUS. | eHeTHYeckasi CHMBOJIMKA, UCTIOJIb3yeMas B
CcXeMax CKpellUBaHUi.

3aKOHOMEPHOCTH  HAcClEeAOBaHUS  MPHU3HAKOB, ycTaHOBIeHHble [.  MeHnnenewm.
MonorubpuaHoe CKpemnBaHue. 3aK0H eIMHO-00pa3us rTuOpuI0B repBoro nokoiaeHus. [Ipasuno
JTOMUHUPOBAaHMUA. 3aKOH paclIeIUieHus npu3HakoB. ['mmore3a uyuctoThl ramer. [lomHoe u
HETOJIHOE JOMUHUPOBAHHE.

Jurubpunnoe  ckpemuBaHHe. 3aKOH HE3aBUCMMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI IUTHOPUIHOTO CKpEIIMBAHMS. AHAJIH3UPYIOIIee CKpEllUBaHUE.
Hcnonp3oBaHue aHATM3UPYIOMIETO CKPEIIUBAHUS JJISI ONIPEICIICHUS TEHOTHIIA OCOOH.

CuernieHHoe HaciefnoBaHue mpu3HakoB. PaGora T. Moprana mno cremieHHOMY
HaclieZJoBaHuIO reHoB. HapylieHue clierieHusi TeHOB B pe3ysibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.

I'eneTuka nosa. XpoMOCOMHOE OINpeAeneHne Mmoyia. AyTOCOMBI M MOJOBBIE XPOMOCOMBI.
l'omoramerHsle U rereporameTHble Opranu3Mbl. HaclienoBaHue NpPU3HAKOB, CLEIUJICHHBIX C
MOJIOM.

N3menunBocTh. Bubl ”3MEHUUBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpenbl
B HEHACJICJICTBEHHOM HW3MEHYMBOCTH. XapaKTePUCTUKA MOJU(PUKAIMOHHON HW3MEHUYHUBOCTH.
Bapuanmonnsiil psg v BapuanuonHas kpuas. Hopma peakuuu npusnaka. KomnuecTBeHHbIE U
KaueCTBEHHbBIC MTPU3HAKU U MX HOpMa peakuuu. CBoHCTBAa MOIU(DUKAIIMOHHONW N3MEHYNBOCTH.

HacnencTBennasi, win reHOTUNIMYECKast, ©3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTD.
Meiio3 W T0JOBOM MTpOIEeCC — OCHOBA KOMOWHATHBHOW W3MEHUMBOCTH. MyTalmoHHAas
M3MEHUYMBOCTh. Kiaccudukamus Myranuid: TeHHBIE, XpPOMOCOMHBIC, T'eHOMHbIEe. YacTora



MPUYMHBI MyTalii. MyTtareHHbele GakTopbl. 3aKOH TOMOJIOTHUECKHUX PSIIOB B HACIEICTBEHHON
n3MenunBocty H. . BaBumnosa.

BuesaepHas HacneICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
TE€HEaJOTUYECKUM, OJIM3HENOBBIM, [UTOTCHETHUYECKUH, OWOXMMHYECKUH, MOJEKYISIPHO-
reHetnyeckuil. COBpEMEHHOE OIpENeNICHHEe TEeHOTHUIIA: TOJHOT€HOMHOE CEKBEHHPOBAaHHUE,
TeHOTUITUPOBaHUEe, B ToOM uucie ¢ momoribio [1[[P-ananu3a. HacnenctBenHsie 3a0oneBaHus
YyelloBeKa: TeHHble Ooyie3HH, OOJIE3HH C HACJIEACTBEHHOW  IPeApacroioKEHHOCTHIO,
XpoMocoMHble Oone3nu. ComaThueckue H TeHepaTHBHbIe MyTanui. CTBOJIOBBIE KIIETKU.
[TpuHIMITEI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPO(DUIAKTUKHA U JICUCHUS T€HETHYCCKIX
Oose3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKOW TEHETHKH B
MPEIOTBPAILICHUH U JICYCHUN T€HETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pu3, C. C. Yersepukos, H. B. Tumodeen-
Pecosckuit, H. 1. BaBunos.

Tabmuuel u cxembl: «MOHOrMOPUIHOE CKPEIIMBAHUE U €70 LUTOICHETHYECKasi OCHOBAY,
«3aKOH pacHIeIUVICHUs] M €ro I[MUTON€HETUYEeCKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «lLluTomornyeckue OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS,
«Meiio3», «B3auMoaeicTBrE ajuIeNIbHBIX T€HOB», «['eHeTndeckne KapThl paCTEHUH, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka monay, «3aKOHOMEPHOCTH HACIEAOBaHUS, CIEIUIEHHOTO C MOJOMY,
«KapruoTumbl dYelloBeKa H JKMBOTHBIX», «BUIBI HM3MEHUYHMBOCTHY, «MoaudukamnoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTHKa Tpynn KpoBu», «MyTalloHHas
U3MEHYUBOCThY.

ObopynoBanue: MojaenU-anmIUIMKaun «MoHoruOpuaHOE CcKpemuBaHue», «HemomHoe
noMuHHUpOBaHMEe», «urunOpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «J/Ipozoduna» (Hopma, Mmyranuu GopMbl KPBUTEEB U OKPACKU Tena), repdapuid
«I"opox MOCeBHOW.

JlaGopaTopHble U NpaKTHYeCKUe PadoThI:

JlaGopatopHast pabota Ne 5. «M3ydyeHne pe3yabTaTOB MOHOTHOPHIIHOTO U JTUTHOPUIHOTO
CKpEIIMBAHUA Y IPO30(UIIBI HA TOTOBBIX MUKpOTpENnapaTax».

JlaboparopHas pabota Ne 6. «M3yuenne MoauPHUKAITMOHHON MU3MEHUYHUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psifia M BAPUALIMOHHON KPUBOI».

JlabopaTopnass pabora No 7. «AHanm3 wMyranmuid y JApo30odHIBI HAa TOTOBBIX
MHUKpOIIpenapaTax.

[IpaxTrueckas padora Ne 2. «CocTaBiieHue 1 aHaJIU3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesexuusi opranu3smMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexuus Kak Hayka U mpolecc. 3apoKICHHUE CeNeKIUU U nomecTukanus. Yuenue H. U.
BaBunoBa 0 ILEHTpax MNPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHbIX pacTeHuil. LleHTpbl
MPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpoAa, IITAMM.

CoBpeMeHHbIE METOJbl CEIEKIUU. MaccoBbli U MHAUBUAYAJIbHBII OTOOPHl B CENEKLIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. bIu3kopocTBEHHOE CKpelBaHe — MHOPUIMHT.
Uncras nunus. CkpenyBaHHe YWCTBIX JWHUK. [erepo3uwc, wiam ruUOpHaHAs CuIa.
Heponcteennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuausanus U e€ yCIEeXHu.
NcKyCcCTBEHHBIM MyTareHe3 M IOJYyYEHHE MOJUIIONAO0B. JlOCTHXKEHUSI CEJEKIMH PACTCHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buorexHomnorust kak orpacip Npou3BOACTBA. ['€HHas HHXEHepus. OTamlbl CO3/aHUs
pexomOunantHoit JIHK u Tpancrennsix opranumsmoB. Kierounas wunxenepus. Knetounsle
KYyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuil. KiloHnpoBaHue BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OpPraHU3MOB. OKOJIOTHYECKHE M JdTHYeckue mnpobiembl. MO —
FeHEeTUYECKHU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Moptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapnieuenko, M. ®. NBaHos.

Tabnuuel u cxembl: kapta «LleHTpbl MpPOMCXOXKIEHUS M MHOrooOpasus KyJbTYpPHBIX
pacteHuit», «llopoabl JOMaIIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHHi», «OTnanéHHas
rubpuam3amusy, «Pabotel akamemmka M. @. HWBanoBay, «[lomumiongus», «OOBEKTHI
ounorexHonorun», «Kierounele KylbTypbl U KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XpPOMOCOM.

O6opynoBanue: MyJsS KM IUIOAOB M KOPHEIUIONOB JIUKHX (POPM U KYyIbTYPHBIX COPTOB
pacreHui, repoapuit «CellbCKOX03SICTBEHHBIC PACTCHHSI.

JlabopaTopHble 1 npakTHYecKue padoThbl:

Okckypceusi «OCHOBHBIE METO/BI U JIOCTHXKEHUS CEJIEKIIMM PAacTeHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (hepMy, COPTOMCHBITATENbHBIN Yy4acTOK, B TEIUIMYHOE
X034 CTBO, JTA0OPATOPUIO arPOYHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBoIOITHOHHAS OMOJIOTHA.

[IpeanochIKM BO3HUKHOBEHUSI JBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpUS U €€
MecTO B OMoNIOTHHU. BiusHIe SBONIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CugnerenbctBa 3Bomonuu. [lageoHTosIorMYeCKHe: TOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B IaJICOHTOJIOTUYECKOH JIeTonuCH, nepexoansie ¢popMmel. buoreorpaduueckue: cxoacTBo
U paznuuue GayH u Grop MaTEPUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE: CXOJCTBA M Pa3inyusi SMOPHOHOB Pa3HBIX BHUIOB ITO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJIOTUYHbIC, PYIUMEHTApHbIE OpPTaHbI,
aTaBU3MbI. MOJNEKyIIPHO-OMOXUMHUECKHE: CXOJICTBO MEXAaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITyTEH Y BCEX OPraHU3MOB.

OpomtormonHas teopus Y. JlapBuna. [Ipeamnochiikd BO3HUKHOBEHHS J1apBHHU3MA.
JIBrKymue Cuiabl 3BOJIOIUU BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpPCOB, HeEOMpeenEéHHas HW3MEHYMBOCTh, Oopb0a 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOP).

Cunrernueckas teopust 3postonu (CTO) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposomonus. [lonynsius Kak eTuHULA BUJIA U BOJIOLUY.

JBuxymme cuibl (pakTopbl) 3BOJIONUU BHUIOB B Mpupoae. MyTallMOHHBIN Mpolecc H
KOMOWHATHBHASI HM3MEHYMBOCTh. [lOMyNsSIMOHHBIE BONHBI W Jpeid reHoB. M3omsamus u
MUTpaLHs.

EctecTBenHbIlt 0TOOp — HampaBIstoUMil ¢akTtop sBomonuu. DOpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHu3MOB KakK pe3yabTaT 3Boitouuu. [Ipumepsl npucnocodneHui
y Opranu3MoB. ApoMop(h03bl U UIUO-aJaNITALINH.

Bun wu Bumoo6pazoanme. Kputepum Buma. OcHOBHblE (OPMBI BHI000pa30BaHMS:
reorpapuueckoe, IKOJI0rHUECKOE.



MakposBomrorus. DopMbl 3BOTIONUU: (PUIETUYECKasi, TUBEPreHTHAs, KOHBEPTeHTHAs,
napasienbHas. HeoGpaTtuMocTh 3BOTIOIUH.

[IpoucxoxxaeHne  OT  HECHEIMAIM3UPOBAHHBIX  npeakoB.  [Iporpeccupyromas
cnenuanusanysa. AnanTuBHas paauanys.
JdemMoHcTpanum:

[Toptpetsr: K. JIunneint, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBeprios.

Tabnuupr u cxembl: «Pa3BuTHEe OpraHuyeckoro Mupa Ha 3emiie», «3apOobIIU
MO3BOHOYHBIX  KUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a CYyIIECTBOBaHHEY,
«EcrecTBeHHblli  0TOOp», «MHOrooOpasue copToB pacTeHuii», «MHOroodpasue mopos
YKUBOTHBIX), «Ilommymsiium», «MyTannonHas U3MEHYUBOCTBY, «ApoMop(o3bI»,
«Uanoananrtamumny, «OO0mas nerenepamus», «JIBrwkymue cuibl sBomonun», «Kapra-cxema
Mapuipyra myremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTH
opranu3mMoBy, «I'eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUO00Pa30BaAHUEY.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C pa3IMYHBIMU THIIAMH OKpPacKu, HAOOp MII0I0B U
ceMsiH, KosuteKuus «IIpumepbl 3alUTHBIX MPUCTIOCOOJIEHUH Y KUBOTHBIX», MoJie]b «OCHOBHBIE
HaIpaBJICHUS YBOIOLUNY, 00BEMHAs Moienb «CTpOeHUE TOJIOBHOTO MO3Ta O3BOHOUYHBIX).

buoreorpaduueckass kapra Mupa, KoJUIeKius «DOPMBI COXPAHHOCTH HMCKOMAEMbIX
KUBOTHBIX U pacTeHHil», Mojaenp anmuukanusa «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTHe nATymiku», MHUKporpemnapaT «/Ipozoduna» (HOpMa,
MyTauuu (GOpMbI KPbUILEB U OKPACKH TeEJa).

JlaGopaTopHble U NpaKTHYeCKUe padoThl:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BHJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

Jlaboparoprass pabora Ne 2. «OmnucaHue TPUCIIOCOOJICHHOCTH OpraHm3sMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HU HA 3emiie.

JloHayuHbIe MPECTABICHUS O 3apOXKACHUU XKU3HU. HayuHble rUmoTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoOreHe3 M MaHCIepMHs. XUMHUYecKas 3BOJIONUS. AOHMOTEHHBIH CUHTE3
OpraHMYECKMX  BEIIECTB U3  HEOPraHMYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3Bostonnu. HavanbHbpie sTambl Ononorudeckoi spomtonuu. I 'umoresa PHK-mupa.
dopMHUpoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKICTKHU. [lepBble KIETKU U UX
sBoIIOLMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hum Ha 3emsie mo Hpam U nepuomam. Karapxei. Apxeiickas u
nmporepo3oiickas dpbl. [lameosolickas 3pa u €€ mnepuoabl: KeMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUHCKHM, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so030iickast 3pa U €€ MepHoIibl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaiino3olickas apa u €€ nepuo/ibl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMara M TeoJIoTMYecKuX mnpoieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLMU
PaCTUTENHFHOTO W KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUid U KUBOTHBIX. l[losiBieHwUe,
pacuBET U BBIMUPAHUE TPYIIT )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpa)keHUe 3BONOLUMU. OCHOBHBIE CHUCTEMATHYECKUE
CPYIIIbI OPTaHU3MOB.

OBoironus 4eloBeKa. AHTPOINOJIOTMs Kak Hayka. Pa3Butue mnpeacTaBieHUd o
MIPOUCXOXKICHUH YesloBeKa. MeToibl n3ydeHus: anTponorenesa. CxoicTBa U pa3inyus 4eJI0BeKa
1 )KMBOTHBIX. CUCTEMATHUECKOE MOJI0KEHUE UETOBEKA.



Hpwxynmwme cuiabsl  ((akropel) aHTpomoreHe3a. HaciencTBeHHas W3MEHUMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAHHA TPYZAa, MBIIIJICHHE,
peub.

OcCHOBHBIE CTaJuU U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, UENOBEK YMEIbIH,
UYenosek mnpsmoxoxsmuii, Yemoek HeaHaepTanbckui, YenoBek pasymHblid. Haxonku
HCKOIAeMBIX OCTAaTKOB, BpEMsl CYIIECTBOBAHHMS, 00JIACTh PACIpPOCTPaHEHUs, 00BEM T'OJIOBHOIO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

UYenoseueckue packl. OCHOBHBIC OOJBINHE pachl: €BpOINEOUAHas (€Bpa3uiickas), HETpo-
aBCTpasJlo/iHasl  (’KBAaTOpHAJibHAsl), MOHIOJOMAHAs  (A3MAaTCKO-aMEpUKaHCKasi).  YepTsl
MIPUCTIOCOOJICHHOCTH TPEJACTABUTENIEH UEJIOBEYECKHX pac K YCJIOBUSAM CYIIECTBOBAHHS.
EnunctBO uenoBeueckux pac. Kpurnka pacuszma.

JdeMmoHcTpanum:

[Moptpetsr: @. Penn, JI. Tlactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. JlapBun.

Tabauupl u cxemsl: «Bo3HukHoBeHHe CoNHEYHON cucTeMbl», «Pa3BUTHE OPraHNYECKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kinetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi cucTeMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHMS
YesoBeKa M 4YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJC€OHTOJOTMYECKUX HAXOIOK
IIPEIKOB COBPEMEHHOIO 4YesloBeKa», «JlpeBHeumme moam», «/IpesBHue monu», «llepsble
COBpPEMEHHBIE JI0U», «YenoBeueckue pachb».

Ob6opynoBanue: Mymspku «llporcxoxaeHne 4enoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJICIKHU WIM U300paKeHUs] KaMEHHBIX OpyIui
MEePBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIIEphl, pyousa, ckpediia), TeOXpOHOIOTrHYecKass Ta0JuIla,
KoJuteKIMs «@opMbl COXPAaHHOCTH UCKOIIA€MBbIX KUBOTHBIX U PACTEHUII.

JlaGopaTopHble 1 npakTHYecKue padoThI:

[Ipaktrueckas padora Ne 1. «/3ydeHre MCKOMAEMbIX OCTAaTKOB PACTCHUH W KUBOTHBIX B
KOJUIEKLIMSIX».

DKcKypcusi «IBONIONUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBea4eCKuil My3ei).

Tema 3. OpranusMsl U OKpY:KaloIas cpeaa.

DOKoJorusi Kak Hayka. 3aJadyd U pas3/esibl AKOJOrMU. MeToAsl 3KOJIOTHYECKUX
HCCIEI0BaHUI. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl ~ oOuTaHMs ~ OpPraHMW3MOB:  BOJAHAsl,  HA3€MHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okonoruyeckue (axropel. Kiaccudukanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBHE HKOIOrMUeCKUX (aKTOPOB HA OPraHU3MBI.

AbuoTtuueckue  (akTopbl:  CBET, TemIeparypa, BIaxHOCTb. DoTonepuoausm.
[IpucnocoOeHus OpraHu3MoB K JIEHCTBUIO aOMOTHUYECKUX (haKTOpOB. bruonornueckue puTMel.

buotnueckue  Qakropel. Buabpl OMOTHYECKMX  B3aUMOJEWCTBUN:  KOHKYPEHIIMS,
XHMIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapazutusm, kooneparys, MyTyaanu3M, KOMMEHCAIN3M
(KBapTHpPAHCTBO, HaXJEOHUYECTBO). AMEHCANIM3M, HEUTpanu3M. 3HaueHHE OUOTHYECKHUX
B3aMMOJICHCTBUH JJIs CYILIECTBOBAHMSI OPraHM3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKUA MNOMyasuuu. (OCHOBHBIE II0KA3aTeld IOMYJIALHUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YUCJICHHOCTH HOMYJISLMU U €€ PEerysiys.

JdemoHncTpanum:

[optpetsr: A. I'ym6onpar, K. @. Pynse, O. I'ekkerns.



Tabauupl u cxemsl: kapra «IIpupoansie 3061 3emian», «Cpenbl 0OOUTaHNUS OPTaHU3MOBY,
«®Doroneproamsmy, «llomymsamun», «3aKOHOMEPHOCTH pOCTAa YHCICHHOCTH TOMYISINN
uHby30puu-Tydeabkny, «llumessie nemnm.

JlabopaTopHble M NpakTHYeCKHe PadOThI:

JlaGopaTtopHas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oOUTaHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pPa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktruueckas padota Ne 2. «Iloacd€T MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUIN.

Tema 4. Coo011ecTBa M DKOJOrHYeCKHE CHCTEMBI.

CoobmecTBo  opraHuzmMoB —  OuouneHo3.  CTpykTypsl  OuOLleHO3a:  BUJOBas,
MPOCTpaHCTBeHHAs, Tpoduueckas (muimeBasi). Bunbi-noMuaanTel. CBsi3u B OMOIIEHO3E.

Dkonorudeckue cuctembl (dkocucteMsbl). [loHaTne 00 3KkocucTeMe U OMOTEOIEHO3E.
OyHKIIMOHAIBHBIE  KOMITOHEHTBI 9KOCHUCTEMBI: TPOJIYIEHTBI, KOHCYMEHTBHI, PEIyLEHTHI.
KpyroBopor BemiecTB U NOTOK 3HEPrHH B dKOocUcTeMe. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OHomacca,
MPOAYKIUS. DKOJIOTHYECKHE NHpPAaMUIbL: TPOMYKIMH, YHUCICHHOCTH, Omomacchl. CBoiicTBa
9KOCUCTEM: YCTOWYUBOCTD, CAMOpEryIsiiusl, pazputue. Cykieccus.

[IpuponHbie 3KOCHCTEMBL. ODKOCHCTEMBI 03€p M peK. ODKOCHCTEMa XBOWHOIO WIN
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucteMsl. buonoruueckoe u
XO3SCTBEHHOE 3HAUYECHHUE arpOIKOCHCTEM H YPOOIKOCHUCTEM.

buopasnoobpasue kak (akrop ycroitunBocTH skocucteM. CoxpaHeHHE OMOJIOTHYECKOIrO
pa3HooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o Omocdepe. ['panHurpl, coctaB u CTpyKTypa OHOC]EpHI.
Kupoe BemectBo m ero ¢yHkumu. OcoOeHHOCTH Onocdephl Kak TiI00adbHON YKOCHUCTEMBI.
JluHamuueckoe paBHOBECHE M 00paTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHMOTEOXMMHUYECKHE IIMKIIBI 3JEMEHTOB (yIriiepoza, aszoTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emmu. AHTpONIOTeHHBIE H3MeHeHus B Onocdepe. [mobansHbIe
9KOJIOTUYECKHE TIPOOJICMBI.

CocyiecTBoBaHNE TPUPOABI U yenoBeuecTBa. CoxpaHeHHe OMOpa3HOOO0pa3Hs KaK OCHOBA
ycroitunBocTH Onochepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMU PECypcaMH U HX
UCTONB30BaHue. JlocTiykeHus: OMONIOTHH U OXpaHa MPUPOIBIL.

JdemoncTpanum:

[optpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuid.

Tabnuuer u cxemsl: «llumessie nenuy, «bruomeHo3: coctaB u cTpykTypa», «lIpupoaHbie
coobmectBay, «llenn mnuraHusy, «OKojoruueckas mnupamuaa», «buocdepa u yemosexy,
«JKOocuCcTeMa IIUPOKOJIMCTBEHHOTO Jiecan, «IKOCHCTeMa XBOWHOTO Jecay, «buoreHnos
BoloéMa», «ArpoueHo3», «lIpuMepHble aHTPONOIeHHbIE BO3ACHCTBUS HAa HPUPOAY»,
«Baxneinye MCTOYHMKM 3arpsi3HEHMS BO3JyXa M TI'PYHTOBBIX BOA», «llouBa — BakHeWInas
cocrasisitonas onocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiit 3¢ dekT», «PaKkTophI
PazroaKTUBHOTO 3arpsi3HeHus 6uochepbn», «O0mas cTpykTypa ouocheps», «PacmnpoctpaneHue
XKm3HH B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopor yriepoga B OGuocheper,
«KpyroBopot a3ora B mpupojie».

ObopynoBanue: MO/IEIb-aNIIINKALUS «Tunuunele OMOIICHO3BD», repbapuit
«PactutenbHble  coobmiecTBa», Koiekuuu — «buoueHo3», «Bpenurenu — BaKHEHIINX



CEJIbCKOXO3SUCTBEHHBIX ~ KYIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUl ¥  HKUBOTHBIX,
MIPUHAUIEKAINE K Pa3HBIM 3KOJIOTMYECKUM I'pyIIaM ogHoro Buaa, KpacHas kaura Poccuiickoi
®enepanun, N300pakeHUsI OXPaHAEMbIX BHJIOB PACTEHUH U KUBOTHBIX.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA TIPOTPAMMBI 110 BMOJIOTMN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBaMBarOTCS TpeOOBaHUS K pE3ylbTaTaM OCBOCHHS
00y4JaroImMMUCS IPOTPaMM CPEIHEro o0Iero oopa3oBaHMs: JINYHOCTHBIM, METAIPEAMETHBIM H
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType NHMYHOCTHBIX pE3yJabTaTOB OCBOCHHUA MpenMera «buonorus» BbIIEICHBI
CJICAYIOIIME COCTABIISIONIME: OCO3HAaHUE OOYYaIOUMMHUCA  POCCHUUCKOM  Tpa)kaaHCKON
WJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaMOCTOSITEILHOCTH WM CaMOOIPEICIICHHUIO,
HaJIM4Me MOTHBAIMM K OOyYEHHWIO OWOJIOTHH, IIeJICHATIPABICHHOE pa3BUTHE BHYTPCHHHUX
yOEXKIeHU JIMYHOCTH Ha OCHOBE KJIIOUEBBIX IIEHHOCTEH W HUCTOPUYECKUX TPATUIUN PA3BUTHUS
OMOJIOTHYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JESATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPUCYIIUMU  CHUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HAIWYME HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTD LIETTH U CTPOUTH KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE PE3YNbTaThl OCBOCHUS NpeameTa «buoJIorus» JOCTUrarTCs B €IUHCTBE
y4eOHOH M BOCHHUTATEIBHOW ACATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHHUCKUMH
COLIMOKYIIbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, TIPUHSATHIMHA B
oOmmIecTBe TpaBHJIAaMU W HOPMaMHd TOBEJACHHS W CIIOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHS, PAa3BUTHUS BHYTPECHHEHW MO3WIMU JIMYHOCTH, MATPUOTHU3MA,
YBaXEHUSI K 3aKOHY W IPABONOPSJIKY, YEJIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUsI, OEpeKHOr0  OTHONICHUS K  KYJbTYPHOMY  HACIEOUI0 W TPaJAHUIHAM
MHOTOHAIIMOHAJIBHOTO Hapozaa Poccuiickoit Denepaiiviv, IpUpoJIie U OKpYKalolleu cpee.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHUS Y4eOHOTO npeamera «bBHoIorus» JOMKHBI OTpaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TTO3UTHBHBIX BHYTPEHHHX
yOeXJICHHIA, COOTBETCTBYIOIIMX TPAIUIMOHHBIM I[EHHOCTSIM POCCHICKOTO  OOIIecTBa,
pacmmpeHne KU3HEHHOTO OMBbITa M OIbITa ACITEIHPHOCTH B MPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIHPHOMN JESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh T'PAKIAHCKOW TMO3HMIMM  OOYydYalomerocss Kak AaKTUBHOTO H
OTBETCTBEHHOTO YJICHA POCCHIICKOTO OOIIECTBA;

OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, YBAXKEHHME 3aKOHA U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATEIHHOCTH MPHU CO3/IaHUU YYEOHBIX MPOCKTOB,
pelieHnr yu4eOHBIX U TT03HABATENBHBIX 3a1a4, BHITTOJIHEHHH OUOJIOTHIECKUX IKCIIEPUMEHTORB,;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HIIMIO MO0 OTHOIICHHUIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHUE YyYWUTHIBATh B  CBOMX JCHCTBHUAX HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIeH ¢ pa3HBIMU yOSXKICHUSIMU, KyIbTYPHBIMU IIEHHOCTSIMU U COIUAIBHBIM
MOJIOKEHHEM;



TOTOBHOCTh K COTPYJIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEOBATENbCKUX 3a/lay, YBAXKUTEJIBHOTO OTHOLIEHHS K MHEHMIO
OIIIOHEHTOB IPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOT0 COIEPIKaHMS;

TFOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKOHN IpaykAaHCKONW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepe] POoIMHOMN, rOpAocTH 3a CBOM KpaH, CBOXO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHME K MPUPOJHOMY HACIEOUI0 M INaMATHUKAM IPUPOJIBL,
JOCTHXEHUSIM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX, TPYE;

CHOCOOHOCTh OIIEHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTAHOBJIEHHE U Ppa3BUTHUE
OuosIorny, MOHUMaHUs 3HaUEHHsI OMOJIOTUHU B MIO3HAHUM 3aKOHOB ITPUPO/IbI, B )KU3HU YEIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTb K CIYXKEHHUIO U 3aimuTte OTedyecTBa, OTBETCTBEHHOCTh
3a ero cyap0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

OCO3HAaHHE NYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HApOIa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBECHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAI[MI0 U NMPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHNE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM pOAMTEISAM, CO3LAHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LIEHHOCTEW CEMEWHON JKM3HM B COOTBETCTBUU C TPAaJULUSAMU HapOJ0B
Poccuu;

4) 3cTeTU4eCcKOro BOCIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MHpPY, BKIIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/la, OOLIECTBEHHBIX OTHOLICHMIA;

MIOHMMAHHUE SYMOLIMOHAIIBHOTO BO3ACHCTBHS JKUBOU ITPUPOABI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIPRXKEHHMIO B pa3HbIX BUAAX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHPOBAHUA  KYJbTYPbI 3J0POBbA U
3MOLMOHAJIBLHOIO 0JIArONnoJIyYusi:

MOHMMaHKE U peayn3alus 340poBoro u 0ezomacHoro odpasa *HU3HH (340pOBOE MUTAHUE,
COOJIIO/ICHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH M OT/bIXA,
perynspHas (¢u3NyecKas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH NPaBWI WHAWBUAYAIbHOTO U KOJUIEKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaLlUsAX, YTPOKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHHME MOCIEJICTBUM W HENPHUATHS BPEIHBIX NPUBBIYECK (YMOTPEOJICHUS aIKOTroIs,
HapKOTHUKOB, KYpPEHHUS);

6) TPyA0BOIr0 BOCIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10JI00He;

TFOTOBHOCTb K aKTUBHOH JI€SITEIbHOCTH TEXHOJIOTMYECKOM U COIIMAIbHOM HAIllpaBI€HHOCTH,
CHOCOOHOCTh ~ MHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEJIbHO  BBINIOJHATH — TaKylo
NESATENBHOCTD;



WHTEpEC K Pa3inyHbIM cdepaM NpodecCHOHATBHON AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHEIN BEIOOpP OymyIiel mpoheccuu 1 pearn30BbIBaTh COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHHMIO U CaMOOOpPa30BaHUIO HAa MPOTSIKEHUHM BCEi
KU3HU;

7) 3K010THY€eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11€J1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYLIECTBOBAHUSI;

MOBBILICHUE YPOBHS 3KOJOTHYECKOW KYJbTYphl: MPHOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYTIKOB U OLIEHKU UX BO3MOXHBIX MOCIEICTBUM JIJIs1 OKPYXKAIOLIEH CPebl;

0CO3HAHME TTI00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U IyTel UX pEeIIeHuUs;

CIIOCOOHOCTH MCMOJIB30BaTh MpUOOpEeTaeMble MPU U3YUYEHUU OMOJIOTUH 3HAHUS M YMEHUS
MpU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PAIMOHATBHBIM TPUPOONOIH30BAHHEM (COOTIOCHHE
IIpaBUJI TIOBEJCHUS B NPUPOJIEC, HAINPABICHHBIX Ha COXPAHEHUE PABHOBECHUS B JKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, OHoChephI);

AKTUBHOE HEINPUATHE JCUCTBUM, NMPUHOCAILIMX BpEI OKPYXKAIOUIEH HPUPOJHOW CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJu4yhe Pa3BUTOTO SKOJOTUYECKOT'O MBIIUICHUS, SKOJOTMYECKON KYJIbTYpbl, OIBITA
NEATEIbHOCTH  JKOJOTMYECKOW  HAlpaBJICEHHOCTH, YMEHUS pPYKOBOJCTBOBAaThHCS HMH B
M03HABATEIbHOM, KOMMYHUKATUBHOW M COLMAJIbHON MpaKTUKE, TOTOBHOCTU K YYacTUIO B
MPAKTUYECKOU IEATETbHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAaykKH W OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIBTYD,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B MOJUKYILTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3BIKOBOM M YNTATEIbCKON KYJIbTYphI KaK CPEACTBA B3AUMOICHCTBU
MEXy JIFOJIbMH U TIO3HAHUS MUPA;

MOHMMaHHUE creuu(UKH OUOJIOTMM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaIMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU IIEIOCTHOTO MPEACTABICHHS 00 OKpYKaIOIIEeM
MHpEe KaK O €AMHCTBE TMpUPOIbI, 4YeloBeKa M OOIIecCTBa, B IMO3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH IPOoOIeM COXpaHEHUS PUPOTHOTO PABHOBECHS,

yOexk1EHHOCTh B 3HAYMMOCTU OMOJIOTUU NIl COBPEMEHHON LMBUWJIM3ALNU: 0OeCcTeueHus
HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BBIXO/a U3 TIIOOATBHBIX
9KOJIOTHUECKUX Mpo0sieM U o0ecrieueHus nepexoaa K yCTOH4MBOMY Pa3BUTHUIO, PALlHOHATIBHOMY
HCIIOJIb30BAaHHUIO MIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTH B MOJYYEHUU OMOJOTUYECKUX 3HAHUU B IENSIX MOBBIIICHUS 00
KYyJIbTYpbl, €CT€CTBEHHO-Hay4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (YHKIIMOHAIbHOU
IPaMOTHOCTH O0y4aromuxcs, GopMUPYyEeMOl Mpu U3ydeHUU OUOJIOTHH;

IIOHUMAaHHE CYIIHOCTH METOJOB IIO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BAaTh IIOJy4yaeMble 3HAHUS JJs aHajdu3a U OOBSCHEHWS SBICHUI
OKPYKAIOIIET0 MHUpPa M NPOUCXOASIIUX B HEM W3MEHEHUH, yMEHHE JeNaTh 00OCHOBaHHBIE
3aKJIIOYCHHST HAa OCHOBE HAYYHBIX (DAKTOB M HMEIONIMXCS JaHHBIX C MENbI0 TOJTY4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS ISl peIIeHUs
po0JieM B peabHBIX )KH3HEHHBIX CUTYaIUsAX;



OCO3HAaHHE LIEHHOCTH HAy4YHOU JEATENIBHOCTH, TOTOBHOCTh OCYILECTBIATH NMPOEKTHYIO U
HCCIICAOBATCILCKYIO ACATCIIBHOCTD HHAWBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYUYCHUIO HOBBIX 3HAHUH 1O OHOJIOTMH B COOTBETICTBHM C JKHU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIE Pe3yNIbTaThl OCBOCHHUS YU4eOHOTO mpenmeTa «BbHOJOTHs» BKITIOYAOT:
3HaYMMbIe i1 (OPMHPOBAHUS MHUPOBO33PCHUS  OOYYAIONIMXCS  MEKIUCIUILTUHAPHBIE
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crienuuKy METOJIOB IO3HAHMSI, HCIIOJIL3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHHE, IPOLECC, CUCTEMa, HAay4HbIH (aKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIeOBaHNe, HAOIIO/IEHNE, U3MEepEeHHe, DKCIEPUMEHT M APYruX), YHHBEPCAIbHBIC
y4eOHbIe NeiicTBUs (TIO3HABATENbHBIE, KOMMYHUKATHBHBIC, PETYISATUBHBIC), 00ECIICUNBAIOIINE
(dhopMupoBanre (QyHKIMOHAIBHONW T'PAaMOTHOCTH W COIMAILHOW KOMIIETCHIIMH OO0YYaroImuxcs,
CIIOCOOHOCTH oOyuaronmxcs HCII0JIb30BaTh OCBOEHHbIE MEXIUCLUUIUIMHAPHBIE,
MHUPOBO33PECHYECCKHE 3HAHHWS W YHHBEpCAIbHbIC y4cOHBIC JCWUCTBUS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MertarnpenMeTHbIE pe3yabTaThl OCBOCHHS TPOTPAMMBI CpPEIHEro o0miero oOpa3oBaHUs
JTOJI’KHBI OTPaXKaTh:

OB1ajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe JeHCTBUS:

CaMOCTOSITENIEHO (pOopMyMHpOBaTh W aKTyadU3UpOBaTh NpoOIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJB30BaTh TPH OCBOCHHM 3HAHUH NPHUEMBI JIOTUYECKOTO MBINUICHHS (aHAIN3a,
CHUHTE3a, CpaBHEHMA, KIACCU(PHUKAIMM, OOOOIIEHUs), pPaCKpbIBaTh CMBICH OHOJIOTMYECKUX
MOHATHH (BBIICATH KX XapaKTEePHbBIC MPU3HAKH, YCTAHABINBATE CBSA3H C JPYTUMHU OHITHIMH);

OTIpPEeNeNATh IeNIN JCSTENbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThI IEATEIILHOCTH C MOCTABICHHBIMU 1ICTISIMU;

WCIIOJh30BaTh OWOJIOTHYECKUE TOHITHS JJIsi OOBSCHEHHS (DAaKTOB W SIBICHUH IKUBON
TIPUPOJIBI;

CTPOWUTH JIOTUYECKHE pACCYKIeHHs (MHIYKTHBHBIC, JACIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W MPOTHBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYINPOBATH
BBIBOJIbI M 3aKJTFOYCHHS,

MPUMEHSTh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISl TPEJICTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIICHUH B M3Y4aeMBIX OHMOJIOTUYECKHX OOBEKTaxX, a TAKXKE MPOTUBOPEYMN PA3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIUYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUS MPOOJIEMBI ¢ YIETOM aHAJIH3a UMEIOIINXCS MaTEPHUATBHBIX
Y HEMaTepUaJbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBHI B JCSATEIHHOCTH, OICHUBATH COOTBETCTBHE PE3YNIHTATOB LEISIM,
OILIEHUBATh PUCKH MOCIICIICTBUH NeSTeIHHOCTH;

KOOPJIUHUPOBATh M BBIMOIHATHE PAa0OTy B YCIOBHUSIX pPEalbHOTO, BHPTYadbHOTO H
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH KHU3HEHHBIX MPOOJICM.

2) 6a30BbIe HCCIEI0BATEIbCKHE AeHCTBUS:



BJIaJIeTh HaBBIKAMU Y4eOHO-HMCCIIEI0BAaTEIbCKOW U MPOEKTHOM JEATeNbHOCTH, HAaBBIKAMU
paspemeHus mpoosieM, CrocOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOMCKY METO/IOB
peleHus MPaKTUYECKUX 3aay, IPUMEHEHHIO pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJb30BAaTh PA3JIUYHBIE BUIBl ACSATEIBHOCTH IO TIIOJIYYEHHIO HOBOTO 3HAHMSA, €ro
WHTEPIpETAINY, TPEOOPa30OBAaHUIO M NMPUMEHEHHIO B YYEOHBIX CHUTYalHsX, B TOM YHUCIIE TpU
CO3/IaHUM Y4EOHBIX M COLIMAIBbHBIX IIPOCKTOB;

(hopMHUpOBATh HAYYHBIA THUIT MBIIIJICHHS, BIAJETh HAYYHOH TEPMUHOJIOTHEN, KIIIOYEBBIMU
MOHATUSIMU U METOIAMU;

CTaBUTh U (OPMYJIHUPOBaTH COOCTBEHHbIE 3a7aud B 0O0Pa30BaTENbHON IEATEIBLHOCTH U
KHU3HEHHBIX CUTYaIUIX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3W M AKTyaJIM3MpOBAaTh 3ajady, BBIJIBUIaTh
TUNoTe3y €€ pelleHHs, HaXOAWTh AapryMEHThl i JO0Ka3aTelbCTBA CBOUX YTBEP)KICHHIA,
3a/aBaTh MapaMeTPhl U KPUTEPUHN PEIICHUS;

aHaJIU3UpOBaTh IIOJYYEHHbIE B XOJA€ pELICHHUS 3aJauyd pPe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CHTYaIIUsIM, OLICHUBATh IIPUOOPETEHHBIH OTIBIT,

OCYILECTBIIATh 1IE€JCHAINIPABICHHbBIN MOMCK IMEpPEeHOca CPEACTB M CHOCOOOB JEHCTBUS B
npodecCHOHANBHYIO Cpeny;

yMETh TEPEHOCHUTh 3HAHWA B TIO3HABATEIBHYID M  MPAKTUYECKYI0  00JacTu
KHU3HEJIEATEIIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MMPEIMETHBIX 001aCTe;

BBIJIBUTaTh HOBBIE WJEH, NpPEAJIaraTh OPUIMHAJIBHBIE IMOAXOJbl W PELICHUs, CTaBUTh
poOJIeMBbl U 3a[1a4H, TOIyCKAIOIIUe albTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nndopmanueii:

OPUEHTUPOBATbCA B PA3JIMYHBIX MCTOUYHUKAX MH(OpManUM (TEKCTe y4eOHOro mocoows,
HAyYHO-TIOMYJISIPHON JMTEpaType, OMOIOTHYECKUX CIOBAPSIX W CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHanM3upoBaThb HHGOPMALMIO PA3JIUYHBIX BUIOB U (PopMm
MIPEICTABICHHS, KPUTUYECKH OLIEHUBATh €€ 1I0CTOBEPHOCTh M HEIPOTUBOPEUHBOCTD;

(dbopMyIMpOBaTh 3ampoChl M NPUMEHATh PA3IUYHBIE METOABI TPU TIOMCKE M OTOOpe
OMOJIOTHYECKOW HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BEITIOJIHCHHS YUEOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAHUSA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHM,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IIUNIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BbIOMPATh ONTHUMAJIbHYIO (GOpMYy NpeACTaBICHHUS OHOIOrMYECKOM
uHpopManuu (cxemsl, rpaduku, AUarpaMMbl, TAOIUIIBI, PUCYHKH U APYroOe);

HCIIOJIb30BaTh HAYYHBIN $3BIK B KadecTBE CpeACTBA IMpH paboTe ¢ OMOJOruuecKon
nHpopManuel: IPUMEHITh XUMHUYECKHe, (PU3MUECKue M MaTeMaTHYeCKUe 3HAKHM U CHMBOJIBL,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPeoOpa30OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BJaJeTh HABBIKAMM PpACHO3HABAHUS M 3alIMThl MHPOpPMaLWH, HHPOPMAIIMOHHOMN
0€30MacCHOCTH JIMYHOCTH.

OgaajieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) obmenne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax *KU3HH, aKTUBHO y4acTBOBATh B JUAJIOTE
WIHA JUCKYCCHHU TI0 CYLIECTBY 00CYXJaeMOH TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBATh
CYXIIEHUS] OTHOCUTEJIbHO BBINIOJHEHUSI IMIpeJjiaraeMoil 3aJayd, YYWTHIBaTh WHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTUX YIACTHUKOB JAUAJIOTa UM JUCKYCCHH);



pacrmo3HaBaTh HeBepOaJlbHBIE CpelcTBa OOIIEHHS, MOHUMATh 3HAUYEHHUE COLUAIBHBIX
3HAKOB, MPEATNIOCHUIOK BOSHUKHOBEHUSI KOH(DIIUKTHBIX CUTYAllUH, yMETh CMATYaTh KOH(JIUKTHI U
BECTH IEPErOBOPHI;

BIIQJICTh PA3TMYHBIMU CHIOCOOaMM OOIIECHUS U B3aUMOJICHCTBUS, MOHUMATh HAMEPECHHUS
JIPYTUX JIIOJIEH, IPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECeHUKY U B KOPPEKTHOH (opme
(hopMyIHpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOUYKY 3pPEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHasl 1eSiITeJIbHOCTD:

MOHUMATh M MCTOJIh30BaTh MPEHMYIIECTBA KOMAHAHONW U MHIUBUAYaTbHONW pabOTHI TpU
penieHur OMOJIOTHYECKO MpoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUST TPYIIIOBBIX
(hopM B3aMMOJIEHCTBYS PU pELICHUH Y4eOHO 3a1a4u;

BbIOMpATh TEMATHKy M METObl COBMECTHBIX AEHCTBHH C y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)K[I0T0 ujeHa KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHON JESTENbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHMKEHHIO: COCTAaBIATh IJIaH AEWCTBHM, PaCIpPENesaTh POJH C Y4ETOM
MHEHHUI Y4aCTHUKOB, OOCYKIaTh PE3yJIbTaThl COBMECTHOM paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXJIOTO YYaCTHUKA KOMAaH/Abl B OOIIUI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeuiaraTb HOBBIE IMPOEKTHI, OLEHUBATHh HAEH C MO3ULIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh IO3UTUBHOE CTPATETHUYECKOE IIOBEJIEHWE B PAa3IMYHBIX CHUTYyalUsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMHU AeCTBUAMM:

1) camoopranu3anms:

WCIIOJIb30BaTh OWMOJIOTMUECKHE 3HAHUS JJIsS BBISBICHUS TPOOJIEM W WX pEIICHUS B
KU3HCHHBIX M YUYCOHBIX CUTYaIIHSIX;

BbIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHUI 11eJeBbIe M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX MU IMOCTYIKax IO OTHOLIEHUIO K JKUBOM NPUPOJE, CBOEMY 3I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBIATh MO3HABATEIBHYIO ACSATEIBHOCTD, BBIABISATH MPOOIEMBI,
CTaBUTb U (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4l B O0Opa30BATEIBHOM NIESITEILHOCTH U
KU3HEHHBIX CUTYaIHsIX;

CaMOCTOSITEJIFHO COCTABJIATH IJIaH PELICHUsS MPOOJIEMBI C YUETOM UMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEITOYTEHU;

JTaBaTh OLIEHKY HOBBIM CUTYAIlHIM;

pacumMpsTh paMKH Y4eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MPEATIOYTCHHMIA;

JieNaTh OCO3HAHHBIM BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATH MIPHOOPETEHHBII OTIBIT;

CH0COOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO MIMPOKOM APYIUIMU B Pa3HBIX 00JacTIX
3HAHMA, TOCTOSTHHO MOBBIIATH CBOM 00pa30BaTeNIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATECILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISM;



BJIaJI€Th HAaBBIKAMU MO3HABATENLHON pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JEeHCTBUI
Y MBICJIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB U OCHOBAHUM, UCIIOIB30BaTh NPUEMBI pedaekcun
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILEHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYIUX IPU aHAJIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s U APYTrUX:

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHATIU3€ PE3YJIBTATOB JEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;

pa3BHUBaTh CIIOCOOHOCTH MOHUMATh MUP € MO3UIMH JIPYrOro YeIoBeKa.

INPEIMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbTaThl ocBoeHUs nporpaMMbl COO no Guosornu Ha 0a30BOM YpOBHE
BKJIIOYAIOT creruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HaHHS, YMEHUS U
crocoObl JeHCTBUH MO OCBOCHMIO, WHTEpHpETallMM W NpeoOpa3oBaHUIO 3HAHUM, BHIbI
JESATENBHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMS U NMPUMEHEHMIO 3HAHUN B Pa3jIMUYHBIX Y4E€OHBIX
CUTyallUsiX, a TaKXe€ B pEAIbHbIX J>KU3HEHHBIX CUTYyalUsX, CBs3aHHbIX C Ouojorueil. B
porpamMme MpeaMeTHBIE PE3yJIbTaThl IPEACTABICHBI 10 roaM 00yUCHHS.

[IpenMerHbie pe3yiabTaThl OCBOeHMsI ydeOHoro mpenmerta «buonorus» 6 10 knacce
JIOJDKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MecCTe W POJM OMOJIOTMHM B CUCTEME HAYYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIaJle POCCUHCKUX U 3apyOekHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
onosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JUIsl PEIICHHS KIU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHUE OMOIOIMYECKHX TEPMHHOB M MOHATUMN: KU3Hb, KJIETKA,
opranusM, MeTa0onau3sM (0oOMEH BeIIeCTB M  IPEBpalleHHE HHEPruu), TOMEOCTas3
(camoperynsiuusi), ypOBHEBasi OpraHM3alMs JKUBBIX  CHUCTEM, CAaMOBOCIPOU3BEJICHUE
(penponykiys), HacaeICTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHUE;

yMEHHUE H3jaraTb OWOJOTHMYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAs,
LIEHTpaJbHasl JIOTMa MOJICKYJsipHOM Owosorum), 3akoHbl (I'. Menmens, T. Moprana, H. .
BaBuiioBa) u yuenus (o neHTpax MHOr000pa3us ¥ MPOUCXOKACHUS KyIbTYpHbIX pacTeHuid H. 1.
BasuioBa), onpeensaTs rpaHulbl KX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

yYMEHHUE BJaJleTh METOAaMHM HAYYHOTO TMO3HAaHUS B OMOJIOTMU: HAOJIIOJEHHE M ONHCAHHE
KHBBIX CHUCTEM, TIPOLIECCOB M SIBIICHHH, OpraHM3alus U IPOBEJCHUE OHOJIOTHYECKOTrO
SKCIIEPUMEHTA, BbIABM)KEHHE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJIYYEHHBIX pPE3yJIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHUE JI€JIaTh BBIBO/bI HA OCHOBAHUU MOJTY4YEHHBIX PE3YJIbTATOB;

YMEHHE BBIJIENSTH CYHIECTBEHHbIE MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: OOMEHA BEILECTB U
MIPEBPALLEHUS SHEPTUU B KJIETKE, (POTOCHUHTE3a, IJIACTUYECKOTO M SHEPreTH4ecKoro odMmeHa,
XEMOCHHTEe3a, MUTO03a, MeH03a, OIJIOJOTBOPEHMSI, PA3MHOXKEHNUS, UHIUBUIYaIbHOIO Pa3BUTUSA
opranusma (OHTOIeHe3);

YMEHHUE TPUMEHSITH MOJIyYeHHBIE 3HAHUS JJII OOBSICHEHHS! OMOJIOTMYECKHX MPOIECCOB U
SIBJICHUM, JJI IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEAHEBHOM KHU3HU C LEJIBbI0 00eCIeUeHHs
0€30MIaCHOCTH CBOETO 37I0POBbS U 3/I0POBbSI OKPY)KAIOLIMX JIIOJEH, COONIONEHUS HOPM



IPaMOTHOTO TOBEJIEHUS] B OKpYXaoIlell NPUPOIHONW cpeae, MOHMMaHUE HEOOXOJUMOCTH
WCIIOJIb30BAaHUsl JOCTHKEHUH COBPEMEHHOM OHMOJOTMU M OMOTEXHOJIOTUH I PalMOHAIbHOIO
IIPUPOJIOIIOJIB30BaHMS;

YMEHHUE pelaTh 3JIEMEHTApHbIC TI'E€HETHYECKHE 33aJayd Ha MOHO- W JAUTHOpHIHOE
CKpEeIlIMBaHNE, CLIEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPELIMBaHUS
JUI IpeACcKa3aHKsl Haclle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIONHATH JaOOpaTOpPHBIE M MpaKTHUECKUEe paboOThl, COONIOIATh MpaBHia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTUYECKH OLIEHUBAThb M HHTEPHPETHPOBATH HH(OPMAIMIO OHOIOIMYECKOTrO
COJIEp>KaHHUs, BKIIIOUAIOILIYIO IICEBJOHAY4YHbIE 3HAHMsI M3 Pa3JUYHbIX HMCTOYHUKOB (CpelncTBa
MaccoBoil MH(OpMaIUK, HayYHO-TIONYJISIPHbIE MaTepUabl), STHYECKUE ACTIEKThl COBPEMEHHBIX
UCCIIEZIOBAaHUM B OMOJIOTUHU, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE U YCTHbIE COOOIIeHus, 00001as
OMOJIOTHYECKYI0 HMH(QOPMALMI0O U3 HECKOJIBKUX HCTOYHHMKOB, TIPaMOTHO HCIOJIb30BATh
MOHATUIHBIN anmapat OUOIIOTHH.

[IpenMerHble pe3yiabTaThl OCBOECHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JOJDKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ U POJU OMOJOTMH B CHCTEME HAyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B (h)OpPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAay4YHOH KapTHUHBI MUpa U
HayYHOTO MHUPOBO33PEHUS, O BKJIAJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE
Onosornu, PyHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa [T PEIICHHS KIU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAEp)KaHUE OMOJIOIrMUECKUX TEPMUHOB U MOHATHUI: BUJ, MOMYJISILINSA,
reHO(OH], HBOJIOLUSA, JABIXKYLIHME CHiIbl ((aKTOpbl) SBOJIOLUUH, MPUCIOCOOICHHOCTD
OpPTaHW3MOB, BHUJ000pa3OBaHME, HKOJOTHYECKHE (PAKTOpBL, OSKOCHCTEMa, TPOIYLEHTHI,
KOHCYMEHTBI, PEIyLIEHTbI, LIeNU MUTaHUs, FKOJIOTHYecKas IIMpamuia, OuoreoueHos, buocdepa;

yMEHUE W3Jaratb Ouonorndeckue Teopun (dBosounonHas Teopus Y. JlapBuHa,
CHHTETHUYECKAasi TEOPHS IBOJIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAsiieBoro cxoactra K. M.
bopa, dyepenoBanus TiaBHBIX HampaBieHu W mytei sBomtonnu A. H. CeBepiioBa, ydeHHUsSI O
6uocdepe B. . BepHasickoro), onpenensars rpaHUIbl UX TPUMEHHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BJaJleTh METOAAaMHM HAYYHOrO TMO3HAaHUS B OMOJIOTMU: HAOJIOJAEHHE U OINMCAHUE
KMBBIX CHUCTEM, TIPOLIECCOB M SIBIICHHMH, OpraHM3alus U IPOBEJCHUE OHOJIOTHYECKOro
9KCIIEPUMEHTA, BBIABM)KCHHUE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMH, OOBSICHEHHE IOJIYYEHHBIX pPE3yJIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHITHH,
TEOpUH U 3aKOHOB, YMEHHUE JI€JIaTh BBIBO/bl HA OCHOBAHUU MOJTY4YEHHBIX PE3YJIBTATOB;

YMEHHE BBIJIETAThH CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJSALUM, MPOAYLUEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOr€OLEHO30B U HKOCHUCTEM,
O0COOCHHOCTH  TPOLIECCOB:  HACTEACTBEHHOH  M3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BUJI000pa30BaHMsl, MPUCTIOCOOJIEHHOCTH OPraHU3MOB, JNEHUCTBUS HKOJIOTMUECKHUX (AaKTOpOB Ha
OpraHM3MBl, IEPEHOCA BEIIECTB U IIOTOKA PHEPIUHU B DKOCUCTEMAX, aHTPOIIOIEHHBIX U3MEHEHUN
B JKOCHCTEMax CBOEH MECTHOCTH, KpPYroBOpPOTa BEIIECTB M OMOr€OXMMHUYECKUX LHUKJIOB B
ouocdepe;

YMEHHUE NPUMEHSTH MOJIyY€HHbIC 3HAHUS JJIi OOBSICHEHUS OMOJIOrMYECKHX IMPOLECCOB U
SIBIICHUM, JJIS1 IPUHATHS IPAKTHYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU C LENBI0 00eCTeueHHs
0€30I1aCHOCTH CBOEr0 3/I0POBbS U 3/I0pOBbsSl OKPYKAIOLIUX JIIOJEH, COOIIOIEHUs] HOPM
IPaMOTHOTO TIOBEJIEHUS] B OKPYXAIOIIEH NPUPOIHONW cpeae, MOHMMaHUE HEOOXOJUMOCTH



HCIIOJIb30BaHUs JOCTHKEHUIN COBPEMEHHOMU 6uonorun st palMOHAIBHOTO
MPUPOIONIOIB30BAHUS;

YMEHHE pellaTh AJIEeMEHTapHble OMOJOrMYecKHe 3aJayud, COCTaBJIATh CXEMbI MepeHoca
BEIIECTB M SHEPTHH B IKOCUCTEMaX (LIEMH MUTaHUs);

YMEHHE BBINOJIHATH Ja0OpaTOpHble M MpaKTHYecKue padoThl, coOM0AaTh MpaBuia Mpu
paboTe ¢ yueOHBIM U JIaOOpPaTOPHBIM 000PYTOBAHHUEM;

yYMEHUE KPUTUYECKH OLIEHUBATh M HHTEPHPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
COJIep)KaHHUs, BKIIIOYAIOLIYIO TICEBJOHAy4YHbIE 3HAHMS U3 pa3jIMYHBIX HMCTOYHUKOB (CpelacTBa
MaccoBoil MH(pOpMaMK, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), paccMaTpuUBaTh TIIJI0OATBHBIC
9KOJIOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHbIE COOOIIEHUs, 00001as
OMOJOrMYECKyl0 HMH(OpPMAIMI0 W3 HECKOJBKUX MCTOYHHUKOB, TI'PAaMOTHO HCIOJIb30BaTh
MTOHSATUHHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
bubnuorexa [JOK
L brosorst kak Hayka 2 0 05 httDSZ//m.EdS(]J_([J.I’U/7f41C292
2 JKuBbIe cHCTEMBI M X OpraHU3aIus 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/7f41c292
3 XHWMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 Ku3HenesaTeNbHOCTh KICTKH 6 0 0 https://m.e dS(I)_E).ru 17§416292
5 Pa3mHOXeHNE U HHANBUIYAIbHOE pa3BUTHE 5 0 1 bu6muoreka [IOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE M U3MEHUMBOCTD 8 0 15 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexmust opranu3mMoB. OCHOBBI 3 0 0 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 Peseparioe ppems 1 0 0 https://m.edsgj).ru/7f410292
OBUIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 34 0 4



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
https://m.edsoo.ru/7f41c292

11 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m Konrpoabusie | IlpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
but6mmoreka [IOK
1 9 0 1
IBomonuoHHas GHotorns https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHME U pa3BUTHUE XKU3HU Ha 9 0 05 bubnuorexa LIOK
Bemite ' https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
5 0 1
3 Oprati3Mbl i OKpyAIOLLas cpea https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4
Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7f41cc74
but6mmoreka [IOK
5 P 2 0 0
CICPBHOC BpeM https://m.edsoo.ru/7f41cc74
BIIEE KOJIMYECTBO UACOB I1
OBbII{ OJI CTBO HACOB I1O 34 0 95

[TPOTPAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoanuectBo yacos Jlara JJIeKTPOHHbIE HU(PPOBbIE
B Tema YpoKa K()]-[Tpo_m,]-[b[e HpaKanecxne 06pa3OBaTean1,1e
n/n Bcero U3y4YeHHs
padoTsI padoThbI pecypcbl
but6mmoreka [IOK
1 buonorus B cuctemMe HayK 1 0 0 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTobl TO3HAHUS KUBOUH
2| Rt danomme g | 1 0 05 bitmnorera LIOK
https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTMYECKUX O0BEKTOBY
3 buonorunyeckue cuctemsl, 1 0 0 bu6mmoreka [IOK
HPOLIECCHI U UX M3YyUCHHE https://m.edso0.ru/863e6564
4 XuMHYECKU cocTaB KileTKku. Boja 1 0 0 bubmuorexa [IOK
¥ MUHEpaJIbHBIE COIU https://m.edso0.ru/863e674¢
but6mmoreka [IOK
5 Benku. CocTaB u cTpoeHne 6eKoB 1 0 0 https://m.eds00.ru/863e6072
depMeHTH — OHOJIOTHYECKHE
katanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0 05 bu6mmoreka [IOK
KaTaJIMTHYCCKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMHJIa3bl
WM KaTajas3bl)»
bu6nmmoreka [IOK
! YraeBozeL. Jumme: 1 0 0 https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [IOK

8 Hyleniionsie KicoTe!. ATO 0 https://m.edso0.ru/863e6d5¢c
9 HcTopus u Mmetoabl u3yuyeHus 0 bu6mmorexa LIOK
kietku. Knerounas reopus https://m.edso0.ru/863e6e88
10 KrneTka Kak 1menocTHast )KuBast 0 BuGmiorexa [IOK
cucreMa
CrpoeHnue 3yKapruoTUYECKON
kietku. Jlaboparopnas pabota Ne
2 «3yueHune CTpoeHMsI KIETOK bu6nuorexa LIOK
11 pacTeHuil, )KMBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepui Mol MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»
bubmuorexa [IOK
12 OOMeH BelecTB WA METab0IH3M 0 https://m.eds00.ru/863e766¢
bubmuorexa [IOK
13 dorociiTes. XemocHHTes 0 https://m.edso0.ru/863e7c98
. but6mmoreka [IOK
14 duepreruicciiii 0bmen 0 https://m.edsoo.ru/863e7aae
JKU3HEHHBIN TUKIT KIETKH.
[enenue kinerku. MuTos.
15 JlaGopaTopnasi pabota Ne 3 05 bubmuorexa [JOK
«HaOnroene MUTO3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIpPEapaTax»
16 buocunres O6enka. Peakmus 0 bu6nmmorexa [IOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancisauus — GuocuHTe3 Oenka 0 bubmuorexa LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

https://m.edso0.ru/863e796e

Hexnerounsie ¢popmbl )KU3HA —

bubmuorexa [JOK

18 BUPYCHI 0 https://m.edso0.ru/863e7540
bu6nuorexa [IOK
19 DOpMBI pa3MHOKEHHST OPraHU3MOB 0 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nmoreka [IOK
20 Meiios 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OMJI010TBOPEHHE.
JlabopaTtopHnast pabota Ne 4 bubnuotexa [JOK
21 0.5
«M3ydenue cTpoeHHs MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
29 NHauBuyansHOE pa3BUTHE 0 bu6nmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HacneI[CTBeHHogTKH u 0 bubmmorexa OK
https://m.edso0.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTHU HACTEAOBaHUS
24 npmHaKOJI;. MOHOFI/I6pI/ID);[H0€ 0 Bubmmorexa OK
https://m.edso0.ru/863e8878
CKpEeIIMBaHNe
5| savonnemomoro 0 biGorera LOK
https://m.edsoo.ru/863e89a4
HACJICIOBaHUS MPU3HAKOB
CuenieHHOe HACIeJOBaHHE
26 npu3HakoB. JJaboparopHas pabota 0.5 brbmmorexa LIOK

Ne 5 «M3y4yenue pe3yabTaToB

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPHUIHOTO ¥ TUTHOPHTHOTO
CKpEIIMBAaHMS Y IPO30(HITBI HA
TOTOBBIX MUKPOIpEmapaTax»

27 I'enetuka nona. HacinegoBanue 1 0 bu6nuoreka [IOK
NPU3HAKOB, CLIEIUIEHHBIX C IOJIOM https://m.edso0.ru/863e8c60
M3MeHYNBOCTS.

HenacneacteeHHass UBMEHYHUBOCT.
JlaGopaTopHas pabota Ne 6.
28 I/ISY‘IIG)HI/IepMO,HIf(I)HKaHHOHHOfI 1 0.5 bubmmorexa HOK
https://m.edsoo.ru/863e8efe
W3MEHYHBOCTH, IIOCTPOCHHE
BapUAIMOHHOTO Psijia U
BapUaLlMOHHON KPUBO»
HacnenctBenHasi U3MEHUYHUBOCTb.

29 JlaGopatopHas pabota Ne 7. 1 05 bu6nuorexa LIOK
«AHaIIN3 MyTaIUi y IPO30PHIIBI ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpErapaTax»

bubmuorexa [IOK

30 Penerinia serobeka 1 0 https://m.edso0.ru/863e8d78
Pesepsubiil ypok. O6001eHIE TIO

31 teMe «HacnencTBeHHOCTE U 1 0
U3MEHYMBOCTHh OPTaHU3MOBY

32 Cenekius Kak HayKa U IpoIece 1 0 bubmmorexa LIOK

https://m.edsoo0.ru/863e9214

33 MeToabl 1 JOCTHIKEHUS CEIEKIINN 1 0 but6mmoreka [IOK
pacTeHui 1 KUBOTHBIX https://m.edsoo0.ru/863e9214

34 buorexHoorus Kak orpacib 1 0 bu6nuorexa LIOK
IIPOHM3BOJICTBA https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

[TPOTPAMME




11 KIIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbBIe nH(ppoBbIE

Ne Jara
Tema ypoka Kontponbheie | IpakTHyeckue oGpa3oBaTesIbHbIE
n/n Bceero U3YyYeHHs
padoThbI padoThbI pecypcel
. but6mmoreka [IOK
1 IBOIOIS 1 METOIEI €€ H3YHeHi 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropust pa3BuTus NpeacTaBIeHUN 1 0 0 bubmuorexa LIOK
00 3BOJIIOIMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mirkpoosomors 1 0 0 https://m.edsoo.ru/863e9cle
[Nomynsinust kak seMeHTapHast
€IMHHIIA BUJIA ¥ DBOJIOIUH.
4 HI:160pI:TopHI;51 pabota JI\JI'Q 1 1 0 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB 110
MOP(OTIOTHIECKOMY KPUTEPHUIO»
5 JIBrokymiye cuibl (3J€eMEHTapHbIe 1 0 0 bu6mmorexa LIOK
(aKTOpBI) FBOJFOIIUN https://m.edso0.ru/863e9da4
. but6mmoreka [IOK
6 EctectBennslit 0TO0p U ero hopMeI 1 0 0 https://m.eds00.ru/863e9ed0
Pe3ynpTaTel 3BOMIOLNM:
IpUCIOCOOIEHHOCTh OPraHU3MOB U
7 Bu000pa3oBanue. JlabopatopHas 1 0 05 bu6nuorexa LIOK
pabota Ne 2 «Omncanue https://m.edsoo.ru/863e9fde
IPUCTIOCOOTIEHHOCTH OpPraHu3Ma 1
€€ OTHOCHUTEJILHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 0 0 bubnuorexa LIOK
MaKpOdBOJIFOLIMH https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

9 HeoOpaTumocTs 3BOTIONNN 0
10 UcTopus xxu3nu Ha 3emiie U 0
METOMBI €€ N3YUCHHS
11 I'mnore3sl MPOUCXOKIACHUS KUZHU 0 bubmuorexa LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTue *u3HM Ha 3eMiie 1Mo 3paMm 0 bubmuorexa [JOK
U [epruoam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIbl YBOJIOIMU
PACTUTENILHOTO U )KUBOTHOT'O MUDA.
[TpakTrueckas padora Ne 1 bubmuorexa [JOK
13 0.5
«M3ydeHune UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTEeHUH U KUBOTHBIX B
KOJUTEKIIHSX
CoBpemeHHas cucrtema bu6nuorexa LIOK
14 0
OpPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
DBOJTIOIHS YeJIOBEKa bubnmoreka [IOK
15 0
(aHTpOMIOreHE3) https://m.edsoo.ru/863eac2c
16 JIBuokytiue cuibl (haKkTophl) 0 bu6nuorexa LIOK
aHTpOITOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOIOIUHA 0
YenoBeKa
18 UYenoBeyeckue pachkl U IPUPOIHBIE 0 bubmuorexa [JOK
aJIanTaluy 4YeJIOBEKA https://m.edsoo.ru/863eaea?
PesepBubiil ypok. O60011eHIE TIO
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 0
JKU3HH Ha 3eMJie»
20 DKOJIOTrHs Kak HayKa
21 Cpenbl 00UTaHHS U YKOJIOTHYECKHUE bub6mmorexa LIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

bakTopsI

https://m.edso0.ru/863eafec

Abuotnyeckue (HaKkTOpHI.
JlaboparopHuas pabota Ne 3.
«Mopdonmorunueckre 0coOEHHOCTH

but6mmoreka [IOK

22 PACTCHHH 13 Pastblx MeCT 05 https://m.edso00.ru/863eb10e
obutanusy. JlabopaTopHas pabota
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)

bu6nmmoreka [IOK

23 BHOTIHMECKHE GAKTOPEL 0 https://m.edsoo0.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nomyssud. [lpaktuueckas padora

24 Neo 2 «Iloacuér nnoTHOCTH 0.5
MOMYJIALMNA Pa3HBIX BUIOB
pacTeHui»

o5 Coo0rmiecTBa OpraHu3MoOB — 0 bubnmoreka [IOK
OuoreHo3 https://m.edsoo.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI 0 bu6nuoreka [IOK
(3KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNn

97 9KOCUCTEMBI. DKOJIOTHUECKUE 0 bubmuorexa [IOK
nupamuibl. CBOWCTBA IKOCUCTEM. https://m.edsoo0.ru/863eb5fa
Cykueccus

28 [IpupoaHbie 3KOCUCTEMBI

29 AHTpPONIOTr€HHBIE YKOCUCTEMBI

30 buocdepa — rinobanbHas 0 bubnmoreka [IOK
sKOcUcTeMa 3eMIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 0 bubnmoreka [JOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

orochepsr https://m.edsoo0.ru/863ebd16

32 YenoseuecTBo B Ouochepe 3emiu 1 0

33 CocymiecTBoBaHUE TPUPOBI U 1 0 bu6nmoreka [JOK
9eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
PesepBuslit ypok. O60011eHIEe

34 TeMbl «Coo011ecTBa 1 1 0
9KOJIOTHYECKHE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPUAJIBI 1J151 VYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u apyrue /Tlox pen.
[Taceunuka B.B., Akuronepnoe o6mectBo «M3matenbetBo «IIpocBemieruey

buonorus 10-11 xnaccel, Kamenckunit A.A., Kpukcynos E.A., [laceunnk B.B., Beptukann

||ﬂp0(ball

METOAUYECKHUE MATEPHAJIBI V1A YYUTEJIA

O6mmas 6uomnorus. ba3zoserit ypoens. 10-11 kimacc. Metoaudeckoe mocobue

Hcrounuk: https://rosuchebnik.ru/material/obshchaya-biologiya-bazovyy-uroven-10-11-klass-
metodicheskoe-posobie/?utm_source=yandex.ru utm_medium=organic

utm_campaign=yandex.ru utm_referrer=yandex.ru

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






