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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COIEpKaHMA,
pe3yibTaToB O0y4YeHHs U TpeOOBAHMH K YPOBHIO IOJATOTOBKU BBITYCKHUKOB, IOJIOKEHUS 00
O0IMMX LEISIX M MPUHIUIAX, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit denepanum, a Takxe MOJIOKEHHUS O crienupuke OUOJIOrHuH,
e 3HAYCHHWU B TO3HAHMM >KUBOH MPHUPOIBI M OOECHEeUeHHH CYIIECTBOBAaHMS YEJIOBEYECKOTO
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE ()YHKLIUU MPOrpaMMbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTAaHUSI M PaA3BUTUS OOYyYarOIIMXCS CpeACcTBaMH YydeOHOro mnpenmera «buomorusy,
onpenenser o00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTIPYKTYpy, paclpelielieHue 10
paszenaMm W TeMaMm, PEKOMEHAYEMYIO IMOCIEeIOBaTeIbHOCTh M3YYCHHs Y4eOHOTO Marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBsi3el, JIOTMKH 00pa30BaTEeIbHOTO IpolLecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIMXCS.

B nmporpamme no OHOJOrMM TakKe YUYMTHIBAIOTCS TpPeOOBaHMS K IUIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MTPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHcTBUI 00yyaromuxcs 1mno
OCBOEHHUIO COJIEpP KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme mo 6uosnorum (10—-11 kmaccel, 6a30BbIif YpOBEHb) peanv30BaH MPHUHIIHUIL
NPEEMCTBEHHOCTH B HW3YyYeHHH Ouoyoruu, Onaromaps dYeMy B HEW MpPOCMaTpUBAaETCA
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUpPOBO33PEHUS, IICHHOCTHBIX  OpPHEHTAIMH  JIMYHOCTH, OKOJIOTUYECKOTO  MBIIIICHHS,
OpeJCTaBICHUH O 370pOoBOM oOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy’Karolen
npuponHoii cpene. IloaTomy Hapsiay ¢ W3ydyeHHEM OOIIECOMOIOTUYECKUX TEOPHid, a TaKKe
3HaHUH O CTPOCHUHU KHUBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIMX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHOJIOTUM YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOTYYCHHBIX
3HaHUH B MOBCEIHEBHOM JKU3HHU Ul PeILICHUsI IPUKJIAJHBIX 33734, B TOM 4YHCie: NPOQUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKA, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHUS 3KOJOTMYECKH 1€J1IeCO00pa3HOro MOBEIECHUS B OKpYJKarollel NMPUpPOIHON cpefe,
aHalM3a BIMSHUS XO3SHCTBEHHOH EATENBPHOCTH YEJNOBEKAa Ha COCTOSHHE TPHPOIHBIX H
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBICHHOCTH Y4eOHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO OOECTICUSHHS YCIOBUH Ui pEeIIeHUs
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYecKOro o0pa3oBaHus, KOTopas MpeArnosaraer
dopmupoBaHrEe y O0YJarOIUXCS CIIOCOOHOCTH aaNnTHPOBAThCS K W3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecrieunBaeT (hopMupoBaHHE Yy OOy4arOIIMXCs MPEACTaBIEHUI O HayyHOW KapTHHE MHpa,
pacmmpsieT ¥ 00001IaeT 3HAHUS O )KUBOM MPUPO/IE, €€ OTIIMIUTEIBHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLKHU, CO3AAaET YCIOBHS I TO3HAHUS 3aKOHOB YKMBOW TPHPOJIBI,
¢dbopMupoBanus (YHKIIMOHATIHLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe30macHOro obdpasa
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, LIEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHWe OWOJIOTHST HMMEET TaKXKe JUIS pEIICHHs BOCIUTATEIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeHero oouiero oopa3oBaHus, coluanu3anu odyJaromuxcs. M3yyenne
ouosoruu obecrieynBaeT YCIIOBHS TUIst dbopmupoBaHuUs WHTEJUICKTYaJIbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJBTYpBHI, CIIOCOOCTBYET
MHTETpaluy OMOJIOTHYECKUX 3HAHWUHU C TMPEICTABICHUSIMH W3 JPYTUX YYEOHBIX MPEIMETOB, B



qacTHOCTH, (pu3uku, xumun u reorpadun. Ha3BaHHBIC TONOKEHUS O TIPeIHA3HAYCHUN YI4eOHOTO
npenmera «buonorus» cocTaBUIM OCHOBY Ul ONpENENIeHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHIO €TO COJACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanusi yaueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIONTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIIEH KyJIbTYpHhI, ONpeaestoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCE/IHEBHOM KH3HU U MPaKTUUYECKOU nesTelbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJICPIKAHUs, KOTOpPhIE CIy>)KaT OCHOBOM s  (QopMHUpOBaHUS
MPEJCTAaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3AIUNA OMOJIOTHYECKOTO 00pa30BaHusl.

CTpyKTypHpOBaHHE COJEpXKaHUS y4yeOHOro Marepuasa B HporpamMme Mo Ouoyoruu
OCYIIECTBIICHO ¢ YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHWUN 00 OTIIMUUTEILHBIX OCOOEHHOCTSX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHu3aliil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mpeaMera «BHONOTHs» BBIIEICHBI CICAYIONINE COJIepPKATEIbHbIC TUHUH:
«buonorus kak Hayka. MeToabl Hay4HOTro mo3HaHUs», «KieTka kak OMOIOTHYecKas CUCTEMa),
«Opraam3m Kak Ouosiormueckas cucremay, «CucteMa u MHOrooOpa3ne OpraHMYeCKOro MUpay,
«OBOIIOLIUS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Lenp um3ydenus yuebHoro mnpeamera «buomorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
0o0y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKUIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JACHCTBUMN B
OTHONIIEHUH O00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
o0ecrieunBaeTcs pelieHrueM CIeIYIOIMUX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTHYCCKUX TEOPHUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBHaxX, CIYXallUX OCHOBOHU s (hopMHupoBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KAapTUHE MHUpa, O METOJaX HAy4yHOTO TMO3HAHUA,
CTPOEHUH, MHOTOOOpa3sHMH U OCOOEHHOCTSX MKHBBIX CHCTEM pPa3HOIO YpPOBHS OpraHU3allNu,
BBIJIAIOITUXCSI OTKPBITUSAX U COBPEMEHHBIX MCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y OOYYarOIIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX W TBOPUECKUX
CIOCOOHOCTEN B MPOIECCE aHAIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJOTUM HAYYHBIX B3TJIAJIOB,
UJEN U MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aluu;

CTaHOBJIEHHME Yy OOydaromuxcsi oOmel KyabTyphl, (YHKIMOHAJIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATh SBICHHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOJABI Ha
OCHOBAHUU 3HAHHWM U OMBITA, MOJTYYECHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrue Yy OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OMOIOTHUYECKUX
3HAHUW B TMPAKTHYECKON JEATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YEJOBEKOM >KMBOW TMPUPOJIBI,
HEO00XO0IUMOCTH OEpeKHOT0 OTHOIICHUS K Hel, COOMIOEHHS STHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTMYECKUX UCCIIEIOBAaHUM;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 17151 GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWNH M yMEHUW B TMOBCEJIHEBHOW >KWU3HU IS OLEHKU
MOCJIC/ICTBHA CBOEHW NIEATETLHOCTH 1O OTHOIICHHIO K OKPYXKaIoIIeH cpeae, COOCTBEHHOMY
3JI0pOBbI0, 000CHOBaHHE U COOMIOICHHE Mep MPO(PUITAKTHKH 3a00JIeBaHU.

B cucreme cpennero oOmiero obpazoBanus «buosorusy, uzydaemas Ha 0a30BOM ypOBHE,
SBIISIETCS O0S3aTENbHBIM Y4EOHBIM TPEIMETOM, BXOISIIMM B COCTaB MpeIMETHOW oOiactu
«EcTecTBeHHO-HAYyYHBIC TIPEIMETHI.

st u3ydenust Ouonoruu Ha 0a30BOM YpOBHE CpeqHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 vacos: B 10 kinacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTUM C OOLIECTBEHHBIMH, TEXHMUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(GOopMHPOBAHNN COBPEMEHHON Hay4YHOU KapTHHbI Mupa. CucremMa OMOJIOTHYECKUX HayK.

MeToap!l o3HaHUS KUBOM MPUPOB! (HAOIIOAEHUE, SIKCIIEPUMEHT, OIMCAaHUE, H3MEpPEHHE,
KJaccu(puKalus, MOIEIMPOBAaHUE, CTATUCTUYECKAs: 00pabOTKa 1aHHBIX ).

JdemoHcTpaumuu:

[Toptpetsi: Y. HapBun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabmuubl 1 cxembl: «MeTOo bl TTO3HAHUS KUBOW PUPOABDY.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktnueckass pabora Ne 1. «lcnonbp3oBaHuE pa3iIMYHBIX METOJOB IPHU HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbI 1 UX OPraHU3AIUA.

JXKuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Ouonornu. OTIHdYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU TPUPO/BI.

CpolicTBa OumocucTeM © HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIM, OPraHU3MEHHBIM,  MONYJIALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHIA), OMOC(hEPHBIA.

JdeMoHcTpanum:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KH3HU», «YPOBHH OpraHU3alMd KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosexyinnsl JJTHK.

Tema 3. XuMH4YeCKHil COCTAB M CTPOEHUE KJIETKH.

XHAMHMYECKUH  COCTaB  KIIETKH. XUMHYECKHUE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEILIECTBA.

@yHKIMK BOJABl M MUHEpPAJbHBIX BellecTB B KieTke. [loanep)kaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IKOB. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HesameHnmblie
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTHUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buosnoruueckue GpyHKINN OENKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuust  ¢GepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoabl: MOHOCAXapH bl (TIII0K03a, pubo3a U J1e30Kcupud03a), Aucaxapuibl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTi0NI03a). buosorndeckue QyHKIUU
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIIIeBOJIOB, OEIKOB M JUMHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KUCIIOT.
Crpoenue u ¢yukiuun JJHK. Crpoenne nm ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKIMN.

[{uronoruss — Hayka o kiuerke. Kilerounas Tteopuss — mpuMep B3aWUMOJCHCTBHS UACH U
(akTOB B HAYYHOM ITO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.



Knerka kak menoctHas sxuBasi cucrema. OOIie MpU3HaKM KIETOK: 3aMKHYTasi HapyKHast
MeMOpana, monekyibl [JHK kak renernueckmii ammapar, cucTemMa CHHTE3a Oeka.

Tumbl KIETOK: JyKapHOTHYECKass H mIpokapuoruyeckas. OCOOCHHOCTH CTPOEHHS
MIPOKapUOTUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa M (QyHkmmu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opranoubl kietku: DIIC, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiacTuibl. IIpomcxoxneHrne MHUTOXOHAPUNH U IUIACTHUA.
Bunel mnactun. HememOpaHHble OpraHOUAbI KJIETKU: puOOCOMBI, KICTOYHBIA HEHTP, LIECHTPUOIIH,
PECHUYKH, KIyTUKH. OyHKIIMY OPraHOMJIO0B KIETKH. BritoueHusl.

SAnpo — perynsaTopHslif neHTp Ki1eTku. CTpoeHue aapa: saepHas o00j0uKa, Kaproria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEeIECTB B KIIETKE.

JdemoHcTpaumuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. [lIann, M. Illneiinen, P. Bupxos, Ix. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHMBOM MPHUPOAEY,
«PacrnpeniesieHre XMMAYECKUX 3JIEMEHTOB B JKMBOM ITPUPOJIEN.

Tabmuel u cxembl: «llepuonuyeckass Tabmuia XMMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHYECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKu», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s/1pa KIETKH», «Y TIeBOAb», «JIMnuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE MJisi NPOBEICHUS HAOIIOJCHUH,
U3MEPEHH, SKCIEPUMEHTOB, MUKPOIPENapaThl PACTUTENIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlabopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMHIIa3bl WM KaTanas3bl)y.

JlaGopatopnast padora Ne 2. «M3yueHue CTpoeHHUS KJIETOK pPACTCHHUH, >XHUBOTHBIX U
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. /KuzHeneaTeIbHOCTDH KJIETKM.

OOmeH BemiecTB, WIH MeTa0OMU3M. ACCUMWJIAIUS (TJIACTUYECKHM OOMEH) U
JUCCUMMIIALINS (PHEpreTuYecKuii 0OMeH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Metabonausma. Poib
3aKOHOB COXPAHEHUS BELECTB U SHEPTUU B TOHUMaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOGHBIN U reTepoTpodHsbiid. Pons depmeHTOoB B 00MEeHE
BELIECTB U IIPEBPALLICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TemMHOBas (a3el (orocuHTeza. Peaknuu ¢doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3a [UId KHU3HHU Ha 3emiie. BausHue ycioBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX pacTEHUI.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3HaYeHHE XEMOCHHTe3a JJIs JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KjeTke. PaciieruieHue  BEIIECTB, BBIICICHHE U
aKKyMYJINPOBAaHME SHEPTUU B KJIETKE. DTallbl S3HepreTndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHWe, WIM  KJIETOYHOE JbIxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunresza. l'enHernueckas wunpopmamms u JHK. Peanumzanums
reHeTHUYecKoi MH@popMaluu B KieTke. ['eHeTnueckuil koA U ero cBOMCTBa. TpaHCKpUNILIUS —
matpuunblii cunte3 PHK. Tpancnsamus — 6uocunres 6enka. Dtanbl TpaHcasuuu. Koauposanue
aMUHOKUCIIOT. Posb pubocom B GuocuHTe3e Oernka.



Hexnerounsle ¢opmbl ku3Hu — Bupychl. HMcropus otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnun
pacTeHuii, )KUBOTHBIX U YelIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMyHoAeunTa 4eIoBeKa

(BUY) — Boszoymutens CIIM/la. OOpatHas TpaHCKpHUIIUsA, peBepTa3a W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHHS] BUPYCHBIX 3a00ICBaHHIA.
JdemoHcTpaumuu:

[Toptpetsr: H. K. Konbnos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuTaHus», «Merabonmusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunOoHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbld 1wk Bupyca CIIM/la, OGakrtepuodaray,
«Pemmukanms JJHK».

Oo6opynoBanue: moaenu-anmmkanuu «Y apoenue JHK u tpanckpunums», «buocunres
oenkay, «CTpoeHHue KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, WiaM KU3HEHHBIM MK KieTkd. Murtepdaza u muto3. Ilpomeccsl,
npoTekaromue B uHTEpdaze. Permmukamms — peakuuss marpuyHoro cunte3a JIHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTUIl. JIUMIOMIHBIA M TaluIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatusl. Llutonoruueckne OCHOBBI pa3MHOXKEHHS U MHIUBUYaIbHOTO PAa3BUTHUS
OpPraHu3MOB.

lenenne xnerkn — muto3. Cragum muto3a. [lpouecchl, MpoucXoIsle Ha pa3HbIX
CTaZuAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@opMbl  pa3MHOKEHHMsI OpraHu3MoB: Oecrosioe M MoyioBoe. Bunapl  Oecrnonoro
Pa3MHOXXEHHUS: JIEJICHHE HAaJIBO€, IIOYKOBAHUE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3MHOKeHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HAYEHHE JUIS
CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIAUYUS OT OECroI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxosiiue Ha cragusix meiosa. [loBeneHue
XpoMocoM B Meio3e. KpoccuHrosep. buosnornyeckuii CMbIC U 3HaUEHUE MEH03a.

["amerorenes — mponecc 00pa3oBaHus MOJIOBBIX KJIETOK Y KMBOTHBIX. [losi0BBIE Kene3bl:
CEeMEHHUKU M su4yHMKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CepMaTO30u,
AWILIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NunuBunyanpHOe pa3BUTHE (OHTOTEHE3). OMOPHOHAILHOE pa3BUTHE (IMOpPUOTEHE3).
Otansl AMOPUOHAIBHOTO PA3BUTHUS Yy TMO3BOHOYHBIX >KHUBOTHBIX: JApOOJIEHHE, TacTpyssaius,
opranoretes. ITocramOproHanbHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO Pa3BUTHUS: HPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazsutue pacrenuil. OHTOreHe3 LIBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaUU
pPa3BUTHSL.

JdemoHcTpaumuu:

Tabmumpt u cxembl: «DopMBbI pa3MHOKEHUS OPTaHU3MOBY, «J/|BOMHOE OTUIOAOTBOpPEHUE Y
IIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHUE pacTeHMi», «JleneHue KIeTKH
OaxTepuii», «CTpoeHHE TMOJNOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIETOUHBINH UK,
«Pemmukanus JTHK», «Muto3», «Meio3», «IIpsmoe n Hempsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIMTAIOIINX U YeloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

Ob6opynoBaHue: MHUKPOCKON, MHKporpenaparbl «CrnepMaTo30uabl MIIEKOIHUTAIOLIETO»,
«Sineknerka milekonuTaromero», «KapnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anminKanus «/lenenue knetku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKue padoTbi:



JlaGopatopHnas pabota Ne 3. «HabmoeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHUS TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
AMOPHOJIOTHHY B CTAHOBJICHUH T'€HETHKH. BKinag poccuiickux u 3apyOeKHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKU (TMOpUAONIOrMYEeCKUH, LUTOrNeHETUYECKUH, MOJEKYISPHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckasi CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpELIUBAaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MoHorubpunHoe ckperyBaiue. 3akoH eAMHO000pa3ust ruOpuI0B nepBoro nokosneHus. Ipasuio
JOMMHHMPOBaHMs. 3aKOH paclleIuIeHHs Ipu3HakoB. ['mmore3a yucroTsl ramer. lloaHoe u
HEIOJIHOE JOMHUHHUPOBAHHUE.

JAurubpupnoe  CckpemMBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJOBAHUS  MPHU3HAKOB.
[luToreHeTHUeCKUe OCHOBBI JUTMOPUIHOIO CKpELIMBaHMS. AHAIU3UPYIOIIEe CKpELIMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETIEHHs TEHOTUIIA OCOOU.

CueruienHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJe10BaHMIO T'eHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpOMOCOMHasl TEOpUS HACIIEACTBEHHOCTH. | eHeTUUeCKne KapThl.

['eneruka nona. XpoMOCOMHOE OIpe/EIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHsle M TreTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue INPU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

M3MmeHunBOCTh. BHibl ”3MEHUYMBOCTHU: HEHACIIEACTBEHHAs U HACIEACTBEHHasA. Posb cpenbl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIU(PUKALMOHHOW H3MEHYHBOCTH.
BapuanuoHHsIil pax n BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonuuecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON U3MEHYMBOCTH.

HacnencrBeHHas, niau reHOTUIMYECKasi, U3MEHYMBOCTh. KOMOMHATUBHAS N3MEHUUBOCTb.
Meiio3 u MONOBOM mponecc — OCHOBA KOMOMHATHMBHOW M3MEHUMBOCTH. MyTallMOHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: Te€HHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
IPUYMHBI MyTaluil. MyTtareHHble GakTopbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACJIEICTBEHHOM
n3Menunsocty H. . BaBuiosa.

BuesinepHast HacI€1CTBEHHOCTh U U3MEHYUBOCTbD.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKH 4YEJIOBEKA!
TE€HEATOTHYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJIEKYJSPHO-
reHeTuueckuil. COBpEMEHHOE OIPENEICHUE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHIUPOBaHKUE, B ToM yucie ¢ nomotbio [1I[P-ananmu3a. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacrnoiokKeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NMPO(UIAKTUKY U JIEUEHHUsS] T€HETUYECKUX
Oone3Hel. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEIMUIIMHCKONW TE€HETHKU B
NPEJOTBPALICHUN U JICYEHUHN FeHETHYECKUX 3a00JIeBaHUN YeTI0BeKa.

JdemoHcTpaumuu:

[optpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckwuii, H. 1. BaBuos.

Tabmuupl u cxembl: «MOHOMOPUIHOE CKPEUIMBAHKUE U €r0 IUTOreHEeTHYECKasi OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durnbpunHoe ckpemBanuey», «LluTorornueckue OCHOBBI JUTHOPUIHOTO CKpEIIMBAaHUS,
«Meiio3», «B3auMoaeicTBrE aluIebHBIX TEHOBY, « eHeTnyeckne KapThl paCTEHUM, KUBOTHBIX
U 4eloBeKay, «l'eHeTuka mojay», «3aKOHOMEPHOCTH HACJIENOBAaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmMenunBoctu», «MoaudukannoHHas



U3MEHUYUBOCTHY, «HacnenoBanue pesyc-dakropay, «['eHeTHKa Tpymn KpoBu», «MyTalroHHas
U3MEHYUBOCTB.

Ob6opynoBanue: MoaenU-amuIMKanuu «MoHoruOpuaHoe CcKpemuBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu Gopmbl KPBUTEEB U OKPACKH Teja), repdapuid
«I"opox moceBHOW.

JlabopaTopHble 1 NpakTHYeCKHEe PAdOThI:

Jlaboparopuas padota Ne 5. «M3ydyeHue pe3yabTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne Moau(pUKAIMOHHON W3MEHYMBOCTH, TOCTPOCHUE
BAPUALIMOHHOTO Psa U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora Ne 7. «AHamu3 wMyrauuid y JApo30(uiIbl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocraBieHue U aHAIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenekusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKUnH U goMectukanus. Yuenne H. U.
BaBuioBa 0 1eHTpax NPOUCXOXKIEHUS W MHOrooOpasusi KyJdbTYpHBIX pacTteHuid. LleHTpsl
MIPOUCXO0KICHHS IOMAlTHUX )KUBOTHBIX. COpT, NOPOIa, ITAMM.

CoBpeMEeHHBIE METOJBI CEICKIIMU. MacCOBBIi U WHIUBUAYAIBHBIA OTOOPHI B CENEKIIUU
pacteHuid u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KOPOACTBEHHOE CKpEIIMBaHUE — MHOPUIAMHT.
Uucrtass nunug. CkpeumBaHue YHMCTBHIX JUHUN. ['ereposuc, winum rubpuaHas cuoia.
Hepoacteennoe ckpemuBanue — ayropuaur. OtnanéHHas ruOpuauzanus U e€ YCHEeXH.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMKEHHS CEJEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonoruss kKak oTpacib MNPOU3BOACTBA. ['€HHas WH)KEHepHUs. OTambl CO3JaHUs
pexombunantHoit JIHK u Tpancrenneix opranuzmoB. Knerounas wumxenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiaembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JemMoHcTpanuu:

IToptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. 1BaHOB.

Tabmuiel u cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIAEHUS W MHOTO0Opa3us KyIbTYpPHBIX
pacrenuii», «Ilopoapl TOMaNIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Paboter akagemuka M. @. HWBanoBay, «llonmumnoumus», «OOBEKTHI
ouorexHonoruny, «Kierounsie KynbTyphl U KJIOHHUpOBaHUE», «KOHCTpympoBaHHE U MEPEHOC
TEHOB, XpPOMOCOM.

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repbapuit «CenbCKOX035IIICTBEHHBIE PACTECHUS.

JlabopaTopHble 1 NpakTHYeCKUE PadOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTIKEHUS CEJIeKIMM PAaCTeHH M KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035HUCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoTrOLIHOHHASE OHMOJIOTHS.

[Ipennocbuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIIOIMOHHAA TEOpUs U €€
MECTO B OMOJIOTHU. BiusiHIE YBONIOIIMOHHON TEOPUHU HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbctBa dBomonuH. [laneoHTonornyeckue: MOCIEI0BATENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JIETOIHUCH, Tepexoanbie popMbl. buoreorpadudeckue: cxXoacTBo
U paznuune GayH U Gop MaTEPUKOB U OCTPOBOB.



OMOpHOTIOTHYECKUE: CXOJCTBA M pa3IUyus 3MOPHUOHOB PA3HBIX BHUJOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AaHAJOTWYHbIE, PYIWMEHTapHbIC OpraHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanocbuiku BO3HUKHOBEHMSI JapBUHU3MA.
JBukyuiye Cuibl HBOJMIOUMM  BUAOB 1O JlapBuHY (KM30BITOYHOE pa3MHOXKEHHE IMIpU
OTPaHUYEHHOCTH PECYpCcoB, HeompeleNnéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosmonuu (CTO) u e€ 0oCHOBHBIE TIOJIOKEHUS.

MukposBontonus. [lonynsanuus kak eIMHNLA BU1a U HBOJIFOLUU.

JBuoxkymue cuibl ((pakToOpbl) 3BOJIONUU BHIOB B Tpupoje. MyTallMOHHBIN MpoLecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiiioHHble BOJMHBI U Apedd reHoB. M3onauusa u
MUTpanusl.

EctectBeHHbIil 0TOOp — HampaBistonuii gaxtop 3Bojtouud. POpMBI €CTECTBEHHOIO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTaT dBononud. [IpuMeps npucnocoOnenuii
y OpraHu3MoB. ApoMop( 03Bl U HIUO0ATATITAIIHH.

Bun u Bunoo6pazoBanue. Kputepuu Buma. OcHoBHble (hOpMBI BUA00OPa30BaHUS:
reorpauueckoe, 3K0JI0rH4ecKoe.

MaxkposBomonus. DopMbl SBONIONUH: (PHIIETHYECKas, TUBEPreHTHAs, KOHBEPreHTHas,
napajuienpHasi. HeoOpaTuMocTh 3BOMTIOIMH.

[IpoucxoxaeHue oT HeCMeUalIu3uPOBAHHbBIX MIPEIKOB. [Iporpeccupyromas
ClicuuaJIin3aimsi. AIIaHTI/IBHaFI paILI/IaHI/IH.
JdeMoHcTpanum:

[Toprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromnep, A. H. CeBepuos.

Tabmuubr u cxembl: «Pa3BuThe OpraHmveckoro wmmpa Ha 3emiiey», «3apOoabIiu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctectBennbiii  otb0p», «MHOrooOpasue copToB pacTeHui», «MHoroobpasue MoOpos
JKUBOTHBIX), «[Tonmynsumy, «MyTanuoHHas U3MEHYUBOCTBY, «ApomMopdo3bI»,
«Mmunoanantanuny, «OO0mas aereHepanus», «JIBwkymue cuisl sBomonun», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapuna», «bopwba 3a cymiectBoBanue», «IIpucmnoco0neHHOCTh
opranu3mMoBy, «I'eorpaduueckoe B11000pazoBaHue», « IKOJOTUIECKOE BUIOOOPA30BAHHEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HAOOP TIIOI0B U
ceMsiH, Kosutekuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHHUH Y )KMBOTHBIX», MoJienb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoAeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, Koiekuus «@PoOpMbl COXPaHHOCTH HCKOIIAeMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BlaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue mATYImIKU», MHKporpernapaT «Jpo3oduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB U OKPACKH Tela).

JlabopaTopHble U NpakTHYeCKUe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopatopnass pabora Ne 2. «OmnmcaHue TPHUCTIOCOOJICHHOCTH OpraHu3dmMa U eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHME ¥ pa3BUTHE KU3HU Ha 3emJie.

JoHayuyHble MpEACTABICHUS O 3apOXACHUU KU3HU. HayuHble runoTe3sl BOSHUKHOBEHHS
KU3HU Ha 3emJyie: abWoreHe3 W TMaHCIepMUs. XHUMHUYECKas BOJIONUS. AOMOTEHHBIN CHHTE3
OPraHMYECKHUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnK. Havdanbabie sTambl Ononorndeckoi spomtonun. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
sBoJIIOLIMSL. DOPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.



PasButne xusHum Ha 3emsie 1o dpam M nepuogaMm. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. [laneos3oiickas spa u €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUHCKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so3olickas 3pa 1 €€ nepruoibl: TPUACOBbIN, IOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepro/ibl: MaJeOreHOBbIMA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIuMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUU
pPacCTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMuecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHbBIE CHCTEMATHUECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJorus Kak Hayka. Pa3Butue mpeactaBieHuil o
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3yyeHus: antponorenesa. CxoacTBa U pa3anyus YeloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxymue cunbl  ((pakTopel) aHTpomorenesa. HaciencTBeHHass W3MEHUUMBOCTh U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM TPy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH JBOJIIOIMH YEJIOBEKA: aBCTPAJIONMUTEKH, UEIOBEK yMEIbIi,
UYenosexk npsmoxondmmii, YenoBek Heanaepranbckui, YenoBexk pasyMmHblid. Haxonku
MCKOIIAEMbIX OCTATKOB, BPEMsI CYILLECTBOBaHMS, 00JaCTh paclpOCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIC OOJBIINAE pachl: €BpOTCOUIHAS (eBpa3HiicKasi), HETPO-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOUIHAS  (a3MaTCKo-aMepukaHckas).  UYepTsl
IPUCIIOCOOJIEHHOCTH INPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3nukHOBeHNe COTHEYHON CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHasi CUCTeEMa OpraHuyeckoro mupay», «CpaBHEHHE AHATOMHYECKHMX YEpPT CTPOCHHS
YeNoBeKa M YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJoBeKay», «JlpeBHeimme moam», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «HUeloBeUecKne pach».

O6GopynoBanue: wmymnsixu  «[Ipoucxoxaenne dyenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WIH U300paKeHHUs] KaMEHHBIX OpyIuit
MEepPBOOBITHOTO YesIOBeKa (KaMHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJiornueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTEHHI.

JlabopaTopHble U NpakTHYeCcKHe PadoThI:

[TpakTuueckast padota Ne 1. «M3y4yeHHne UCKOMAEMBIX OCTATKOB PACTEHHH U KHUBOTHBHIX B
KOJUTCKITUSX ).

DKCKypcusi «IBOJIOIUS OPraHUYeckoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUeCKU My3eil).

Tema 3. Oprann3msl 4 OKpPY:KaKIAs cpeaa.

OKkojorusi Kak Hayka. 3ajgadyd M pa3fenbl AKOJOTMH. METOoJpl 3KOJOTHYECKUX
MCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMsI ~ OpPraHWU3MOB:  BOAHAs,  HA3EMHO-BO3AYIITHAs,  TOYBEHHAs,
BHYTPUOPraHU3MEHHas!.

Oxonoruueckue (akropel. Kmaccudukamus skomorndecknx (akTOpoB: aOMOTHYECKUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuotnueckue  (QaxkTophpl:  CBET, TEMIEparypa, BIaXKHOCTb. DoTomepuoausm.
[TpucnocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronornveckre puTMbl.



buotnueckne ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOACUCTBHIA:  KOHKYPCHIIHS,
XMIHUYECTBO, cMMOM03 U ero ¢opmel. [lapazutusm, koonepamus, MyTyaanu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HauYeHHEe OHOTHYECKUX
B3aMMOJICHCTBUI AJIS CYILIECTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMysiiui. OCHOBHBIE IOKA3aTelad MOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpauus. JluHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. T'ymboasar, K. @. Pynse, 3. ['ekkernsb.

Tabmuupl n cxemsl: kapra «IIpupoausie 30Hb1 3eman», «Cpeabl OOUTaHUS OPraHU3MOBY,
«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
UHQY30pUn-TyQesbkn», «[luiessie nemnm».

JlabopaTopHblie U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padorta Ne 2. «Iloacuér mIoTHOCTH NOMYJIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranmzmMoB —  OuwoneHo3. CTpykTypsl — OuoleHoO3a:  BHIOBaf,
IPOCTpaHCTBEHHasl, Tpopuueckas (mumieBasi). Bunpl-noMmuHanTsl. CBsi3U B OHMOLIEHO3E.

Okonoruyeckue cucreMbl (3kocucremsl). Ilonstue 00 3kocucreMe U OUOreolEHO3E.
@DyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PpEAYLICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrMM B 3KocucTeMe. Tpoduueckue (IMILEBHIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMbI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpaMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolicTBa
9KOCHCTEM: YCTOMUMBOCTb, CAaMOperysanus, pazsutue. Cykueccus.

[IpuponHble 3KOCHCTEMBL. OJKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpPOIKOCUCTEMBI. YpOO3KocucTeMbl. buonornyeckoe u
X035 CTBEHHOE 3HaU€HUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunBoCcTH 3KocucTeM. CoXpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepuanckoro o Ouocdepe. I'panuiipl, coctaB U CTpyKTypa OHochepsl.
Xusoe BemectBo u ero QGyHkiuu. OcoGeHHOCTH Ouochepbl Kak TiI00aqbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHMYECKHE LHKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OUOMBI CYIITH.

YenoseuecTBo B Onochepe 3emian. AHTpONIOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHuE IPUPOBI U YenoBeyecTBa. CoxpaHeHne 6MOpa3HOO0pa3ns Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBJICHUs MPUPOAHBIMU pecypcaMu U UX
ucnosb3oBaHue. JloCTHXeHHsI OMOJIOTUU M OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Hoptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuue!l u cxemsl: «llumessle nenuy», «brUoIEeHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOro Jeca», «buoneHos
BOloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTE€HHBIE BO3JIEHCTBUS HA IPUPOLYY,
«BaxxHelmme MCTOYHMKHU 3arpsi3HEHMS BO3[yXa W TPYHTOBBIX BOI», «llouBa — BakHelmas
cocTasisonas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBelii 3¢ dexT», «PakTopsl
PaIMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue



XKHU3HU B Omnocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uocheper,
«KpyroBopot azota B mpupoze».

O6opynoBaHue: MO/I€b-aNIIINKALUs «Tunnynsle OHMOLIEHO3BD», repoapmii
«PacturenpHble  cooOmiecTtBay, Koiutekuumn  «buoneno3», «BpeaumTenum — BakHEHWIIHX
CENIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIMM pAcTeHUHl ¥  KUBOTHBIX,
NpUHAUIeKAIINE K Pa3HBIM 9KOJIOTHYECKUM IpynnaM ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BHUOJIOTUN HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30OBAHUMA

Cormacho ®I'OC COOQO, ycraHnaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00YyYaIOIIMMHUCS IPOTPaMM CPEIHEro oOero o0pa3oBaHus: TUYHOCTHBIM, METAPEJAMETHBIM H
MMPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pPE3yJIbTaTOB OCBOCHHUS MpenmMeTa «buOJIOTHS BBIIEICHBI
CIICIYIOIAE  COCTABIIAIOIINAEG: OCO3HAHHME OOYYAIOIIUMHUCS  POCCHHUCKOH  TPa)kIaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIIPEAETICHHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3sBUTHC BHYTPCHHHUX
yOeXACHHUI JIMYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOICTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAaMH, TPUCYHIUMH  CHUCTEME
OMOJIOTUYECKOTO0 00pa30BaHUs, HAJIMYUE SKOJOTHMYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTDb LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHs TpeameTra «buojorus» mocTHraroTcs B €IMHCTBE
yqe6HOﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAULIMOHHBIMU pOCCHfICKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMHU B
oOmiecTBe TpaBHJIaMH W HOPMaMH TOBEJCHHUS M CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEJOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJAbTypHOMY  HACJIEOUI0O U  TPaAUuLUsIM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAKOLIEN Cpee.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npeamera «bruomorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCSI PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHMEHTAllui, TMO3UTUBHBIX BHYTPEHHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIiMpeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOIIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IGHI/II\/’I BOCIIMTATEILHOU ACATCIIBbHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpa:k1aHcKOro BOCHUTAHUS:

c()OPMHUPOBAHHOCTh  TPAKIAHCKOW IMO3WUIUU  OOYYArOIIerocss Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYHMOHHBIX IIpaB H 06ﬂ33HHOCTefI, YBAXXCHHUEC 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOU TBOp‘IeCKOI\/’I JACATCIBbHOCTH IIPpU CO3JaHUN y‘IG6HBIX ITPOCKTOB,
pelieHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0 TI0O OTHOIIEHWI0O K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHUE  YUYUTBIBaTh B  CBOUX JCHUCTBUSX  HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHS JIIOJIEH ¢ pa3HbIMU YOEKIACHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
IIOJIOKEHUEM;

TFOTOBHOCTb K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
[IO3HABATEJIbHBIX M HCCIIEOBATEIbCKUX 3aJa4, YBAXKUTEIBHOI'O OTHOIIEHUS K MHEHUIO
OIIIOHEHTOB IPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPKaHMS;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMUPOBAHHOCTH POCCHUICKON IPAKIAHCKON UICHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapoay, YyBCTBa OTBETCTBCHHOCTH Iepen PonuHOHN, ropaoctu 3a CBOM Kpai, CBOIO
Poauny, cBO A3bIK U KYJIBTYPY, IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOUICHME K IIPUPOJHOMY HACIEAMIO M IaMATHUKAM IPUPOJBI,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLICHMBATh BKJIAJ, POCCHMMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
OMoI0ruM, IOHMMaHMsl 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOI'0 00IIEeCTBAa;

uzeiHast yoexx1€HHOCTh, TOTOBHOCTD K CIIY>)KEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HAaHHE AYXOBHBIX LIEGHHOCTEN POCCUIICKOr0 Hapo1a;

c(OpMHPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M IMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHME K CBOMM pOAMTENSAM, CO3JAHUI0O CEMbH HAa OCHOBE
OCO3HAHHOT'O IIPHUHSTHS LIECHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBMM C TPAIULMAMH HapOIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIIECHUH;

MOHMMAaHKE YMOLIMOHAJIBHOTO BO3/1€UCTBUS AKUBOU MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHMIO B Pa3HbIX BHJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
Ka4eCTBa TBOPYECKOM JINYHOCTH;

5) ¢wusuyeckoro BocnuTaHus, (OPMHPOBAHMSA  KYJBTYPbl  310POBbS H
IMOLMOHAJIBLHOTO 0JIAroOnoJy4us:

NOHMMAaHME U peau3alys 370poBoro U 0e30macHoro odpasa >KU3HU (310pOBOE MUTAHHE,
coOI0ieHNe TUTHEHUYECKUX MPaBWJI U HOPM, COalaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXa,
peryisipHas (u3nueckass aKTUBHOCTh), OEpEeXHOro, OTBETCTBEHHOIO U KOMIETEHTHOIO
OTHOLIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHWE IIEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€3011aCHOTO
MOBE/ICHUS B CUTYaLUAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME MOCJIEICTBUM M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTPeOJEHUS aKOros,
HapKOTHKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/Y, OCO3HAHHE [IEHHOCTH MacTepcTBa, TPYya0Jt00ue;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTMUYECKON U COLIMAJIbHON HANIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBAaTh, IUIAHUPOBATh W CAMOCTOSITENIBHO  BBIMOJHATH — TaKylo
JESATEILHOCTB;

MHTEpEC K pa3iuyHbIM chepam mpodeccnoHalIbHON AesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIaHBI;



TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
KHU3HU;

7) 3KOI0TrN4YeCKOr0 BOCIIMTAHMSA:

9KOJIOTMYECKHU 11es1ecO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

HIOBBIIIEHUE YPOBHS 3KOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI /Il OKPYKaIOLLEN Cpe/Ibl;

0CO3HaHME INI00AIIBHOTO XapaKTepa 3KOJIOIMYECKUX IPoOsIeM U IyTel UX peLIeHus;

CHOCOOHOCTh HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHHS
IpU pEHIEHUuH MpoOJieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHHEM (CcOOII0AEHNE
IIpaBWJI TIOBEJIEHUS B INPHUPOJE, HANPABICHHBIX HAa COXPAHEHHUE PABHOBECUS B 3KOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTMBHOE HEIPUATUE JEHUCTBHUM, NPUHOCAIIMUX BpEJ OKPYKAIOUICH IPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUATHBIE KOJIOTMYECKHE HOCIEACTBHS MPEeANPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYME Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYyJBTYpbI, OIIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMH B
[IO3HABATEJILHOM, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTHKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pasBUTHsI HAyKl M OOLIECTBEHHOW IPAaKTUKH, OCHOBAHHOIO Ha JUalore KyjbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIbTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3bIKOBOM M YATATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIECHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHUMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ posid B (OPMHPOBAHUU
PalMOHATILHOTO HAyYHOTO MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKPYKAIOILEM
MHUpE KaKk O €IUHCTBE NpPUPOAbI, YeJIOBEeKa U OOecTBa, B MO3HAHUU IPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsl COBPEMEHHON LMBUIIM3ALMU: 00eCreueHus
HOBOT'O YPOBHSI Pa3BUTHSI MEIULUHBI, CO3/JaHHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTb pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MOMCKA MyTeH BBIX0JA U3 III00AIbHBIX
HKOJIOTMYECKUX MPOOJIeM U oOecreueHus nepexoaa K yCTONdYMBOMY Pa3BUTHIO, PAllUOHATILHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJOTMYECKMX 3HAHUU B LIEJSAX MOBBIIMIEHUS 00Ien
KYJIBTYpBl, €CTECTBEHHO-HAyYHON TIpaMOTHOCTH, KaK COCTaBHOM YacTH (YyHKIHOHAJIbHON
rPaMOTHOCTH o0yyaroumxcs, GopMUpyeMOil Ipu U3y4eHUN OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB ITO3HAHUS, MCIONB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4aeMble 3HAHUS JUISl aHaiu3a U OOBSICHEHMS SBJICHUUN
OKPY’KAIOIIEr0 MHpa M HPOMCXOIAIIMX B HEM HM3MEHEHUH, yMEHHe JelaTh OOOCHOBaHHbBIE
3aKJIIOYEHHUS Ha OCHOBE HAay4dHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C LEJIbI0 MOJIyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JJs pelieHus
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE IIEHHOCTH Hay4YHOH NeATeNbHOCTH, TOTOBHOCTh OCYILECTBISATH NMPOECKTHYIO U
MCCIIEOBATEIBCKYIO AESITENBHOCTh MHIMBUYalbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 0Opa3oBaHUI0 M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY TIIOJIYY€HUIO HOBBIX 3HAHMHA 1O OHMOJOTMHM B COOTBETCTBHM C >KU3HEHHBIMHU
NOTPEOHOCTSAMU.

METANPEIMETHBIE PE3YJIbTATBI



MetanpeameTHble pe3yibTaThl OCBOEHUSI yueOHOro mpeamera «bHoiorus» BKIIOYAIOT:
3HaUMMBbIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOopHsi, HCClIeJOBaHUE, HAOIIOJACHUE, U3MEpPEHUE, SKCIEPUMEHT U APYruX), YHHUBEPCAIbHbBIC
yueOHbIe JeicTBUS (IO3HaBaTeIbHbIe, KOMMYHUKATUBHbBIC, PETYISATHUBHBIC), 00CCIEUUBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHON T'PAMOTHOCTH W COIMAIBLHOW KOMIIETCHIIUH OOYYaroIIUXCs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCajJbHble YyueOHBbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHbie pe3yJbTaThl OCBOSHHUS MPOrpaMMbl CPEIHEro o0iero odpazoBaHUs
JIOJKHBI OTpaXaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU MO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbI€E JOrHUECKHE AeHCTBUA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHUS, KIACCU(PHUKAIMH, OOOOIIEHHs), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITUN (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C APYTUMU MOHATUSMU);

ONpENENATh 1LENU JeATeTbHOCTH, 3a/laBas HapaMmMeTpbl W KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSIMU;

UCIIOJIb30BaTh OHMOJIOTHYECKHUE TOHSTHS JUIsi OOBSICHEHUS (AaKTOB W SIBICHUW KHBOU
IPUPOJIBI;

CTPOUTH JIOTMUECKHE pacCykACHUS (MHIYKTUBHBIC, JEIyKTUBHBIC, [0 aHAJOTUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

MPUMEHSATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4YaeMbIX OHMOJOTUYECKHX OOBEKTax, a TakKKe MPOTHUBOPEUYHN pa3HOTro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMAIIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIAH PEIIEHUs MPOOIEMBI C YUETOM aHAJIN3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHWBATH COOTBETCTBHE PE3YJIHTATOB IIEISM,
OIICHUBATh PUCKH MOCIEICTBUI AESITEIbHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOT0, BUPTYaAIbHOTO |
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbCKHE TeliCTBHS:

BIIAJICTh HABBIKAMHU y4€OHO-HCCIIEIOBATEIHCKON M MPOCKTHON NEeATeTbHOCTH, HaBBIKAMHU
pazpetieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY IMOHCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, MPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIE BUJbBI ACSITEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPEeoOpa30BaHUI0 U TMPUMEHEHHIO B YUEOHBIX CHUTYyaIUsAX, B TOM YHCIIC MPH
CO3aHUH YUEOHBIX U COI[MAILHBIX TPOEKTOB;

(GbopMHUpPOBATh HAYYHBIN TUI MBIIIJICHUS, BIAI€Th HAYIHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BATEIbHOW ACSITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;



BBISBJISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3WpPOBaTh 3a7ady, BBIABUTAThH
rUnoTe3y €€ pelieHusl, HaxOOuThb AapryMEHThl JUIsl JI0Ka3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTSPUU PEIICHHS;

aHAIM3UPOBATh TOJYYEHHbIE B XOJE€ pEUIeHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

OCYILECTBIISATh II€JICHANIPABICHHBIN IMOMCK IMEPEHOCa CPEICTB U CIOCOOOB ICHCTBUS B
npodeccuoHaNbHYIO Cpeay;

yMETh TEPEHOCUTh 3HAHMSA B  TIO3HABATEIBHYI0 M  IPAKTHYECKYl0  00JacTu
KU3HEJEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTaTh HOBBIC WJEH, MpeajaraTb OpPUTHHANIBHBIE IMOJIXOAbl U PELICHHS, CTaBUTH
npoOJIeMbl U 33]a49H, JIOMYCKAIOIUE aJbTePHATUBHBIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOUYHUKAX HH(pOpMAMH (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTUYECKUX CIOBApAX U CIHPABOYHHMKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh MH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
MPEJICTaBICHUS], KPUTUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;

dopMynHpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJABI IMPH IOHCKE W OTOOpe
Ounonoruueckoi nHGoOpMaIUU, HEOOXOAUMOM /7S BBIIIOJIHEHUS Y4eOHbIX 3a/1a4;

pHOOpPETaTh OMBIT WCIOJIL30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TIPEACTaBICHUS OHOJIOTHYECKOU
uH(popManuu (cxeMsl, rpaduKy, JUarpamMmbl, TAOIUIIbI, PUCYHKHU U JIPYTrOe);

UCITIOJIB30BaTh HAYYHBIM S3bIK B KAauecTBE CpEACTBAa IMpH paboTe C OHMOIOTHYECKOMH
uH(popMaliel: MPUMEHITh XUMUYEeCKue, PU3NYECKue U MaTeMaTHYeCKUe 3HAaKU U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATYpY, HCIOJIb30BaTh H MPE0Opa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3alIUTHl  HWHpOpPMAIMH, WHOOPMAIMOHHON
0e30MacHOCTH TUYHOCTH.

OBjajeHne YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMHU 1€ CTBUSIMMU:

1) o01menue:

OCYIIECTBIISITh KOMMYHHKAIIMHA BO BCEX cepax KU3HH, aKTUBHO y4acTBOBATh B THAIIOTE
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/JaBaTh BOMPOCHI, BHICKA3bIBATH
CYXJIEHUS OTHOCHUTEJFHO BBITIOJMHEHUS TMIpeyIaraeMoil 3a/Ja4yd, YYWUTBIBAaTH WHTEPECH U
COTJIACOBAHHOCTb MO3UIIUI APYTUX YIACTHUKOB TUAIOTA UM TUCKYCCHH);

pacro3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIIEHHs, NMOHWMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYallUl, YMETh CMIr4aTh KOH(QIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIOCOOaMU OOIIEHHS M B3aMMOJCHCTBHS, MOHUMATh HaMEPEHUS
JIPYTUX JIOACH, TPOSIBIIATh YBAXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITHUPOBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHS C HCIIONB30BAaHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMecTHAsI 1eSITeJIbHOCTD:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHJAHON W MHIUBUAYaTbHOU pabOTHI IpU
pelieHnn OMOJI0rHYecKol MpobdeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOJECHCTBHYSI TP PEIICHUH Y4eOHOM 3a/1auH;

BEIOMpATh TEMATHKy M METOIBI COBMECTHBIX ICHCTBHH C y4ETOM OOIIMX WHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOTO YiIeHa KOJUIEKTHBA,



IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIWHUPOBATH
JNEUCTBUA TO €€ JOCTUKEHUIO: COCTAaBIAThH IUIaH ACHCTBHUH, pPaCIpelesiaTh PO C y4ETOM
MHEHHUH y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJA U KaKJOT0 Y4aCTHMKA KOMaH/bl B OOLIUI pe3ysnbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAECHU C NMO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh TO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B pPa3IUYHBIX CHUTyalusXx,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOrMYECKHE 3HAHUS [UI BBIABICHHMA NpoOJIeM M UX pELIeHHd B
KU3HEHHBIX M YUCOHBIX CHUTYaIHsIX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKMX 3HAHUM LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IMOCTYIKAaX 10 OTHOIIEHHUIO K >KMBOW IMPHUPOJAE, CBOEMY 3J0POBBIO U 30POBBIO
OKpPYXKarOIINX;

CaMOCTOSITENIbHO OCYILLECTBIISTh IO3HABATEIbHYIO JESATEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4dM B 0Opa30BaTEIbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAaH peleHUs NpoOiIeMbl ¢ y4ETOM MMEIOLIUXCS PECyPCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacIUpATh paMKH Y4eOHOTO MPEMETa Ha OCHOBE JIMYHBIX HPEAIIOYTEHHUI;

JieN1aTh OCO3HAaHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM IPYIULMH B Pa3HBIX 00JaCTIX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTENIbHBINA M KYIBTYPHBIA YPOBEHB.

2) caMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLICHKU CUTYaI[H, BBIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIbTaTOB J1€ITEIbHOCTH;

3) npuHATHE ce0sl U IPYrUX:

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JPYroro 4eJ0BeKa.

HPEAMETHBIE PE3YJIbTATHI

[TpenmerHbie pe3ynbraThl ocBoeHUs: nporpaMMmbl COO mo 6uonorun Ha 6a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue A yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, WHTEpIpETalMu W NpeoOpa3oBaHHIO 3HAHUM, BHJIBI
JESTENIbHOCTH MO TOJYyYEHUI0 HOBOTO 3HAHMUS M MPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4€OHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeaMeTHbIE Pe3yIbTaThl IPEICTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenmerHble pe3ynabTaThl OCBOGHMs YydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:



c(OPMHPOBAHHOCTh 3HAHHH O MECTe M POJU OMOJOTMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (D)OPMHpPOBaAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUS )KU3HEHHbIX 3a/1a4;

YMEHME PacKpbIBaTh COJEPKAHUE OMOJOTMYECKMX TEPMUHOB U MOHATUM: )KU3HB, KJIETKa,
opranusM, Merabosm3M (OOMEH BEHIECTB M IPEBpalllCHHE JSHEPIrHH), TOMeocTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHUE
(penpoaykuusi), HaCJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME M3JaraTb OHOJOTMYECKHE TEOPUM (KJIETOYHAs, XpPOMOCOMHAasi, MyTallMOHHas,
IEHTpaJbHAs JOTMa MOJIEKYJIsIpHOUM Omosoruu), 3akoHsl (I'. Mennemns, T. Moprana, H. H.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTYpHBIX pacteHuit H. U.
BagunoBa), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMH HAYYHOTO MO3HAHMSA B OMOJOTMU: HAOJIIOJCHHE M ONMCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBEJCHHE OHOJIOTrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX PpEe3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBO/bl HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBIICISATH CYHICCTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, MIIACTUYECKOIO0 M IHEPreTUYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PAa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTCHE3);

YMEHUE TPUMEHSTH TOJTy4YeHHBIC 3HAHUS I OOBSCHEHUs OMOJOTMYECKHX MPOLIECCOB U
SIBIICHUH, 7151 IPUHATUS MIPAKTHUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO O0eCcTieueHust
0€30MaCHOCTH CBOEr0 3JI0POBbS U 370POBbSl OKPYKAIOLIUX JIFOJEH, COOJIIOJIEHUS HOpPM
rPaMOTHOTO TMOBEACHHS B OKpYXKalolled MNPUPOAHON cpele, MOHUMaHHWE HEOoOXOIUMOCTU
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH JJs PalMOHAIBHOIO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeIMBaHKe, CLIETUICHHOE HaclleJI0BaHHE, COCTaBIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUISL TIpe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPTraHU3MOB;

YMEHHE BBIMIOJHATH JTAOOPAaTOpHBIE M MpaKTHUecKue paboThl, coOMI0aTh MpaBuUia MpU
pabote ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILIEHHBATh M WHTEPIPETHPOBATh HMHOOPMALNIO OHOJIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpelacTBa
MaccoBOW MH(}OpMaNNK, HAYYHO-TIONYJSPHBIE MaTEepHUalbl), ITHUECKUE ACTIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaThb COOCTBEHHbIE TIIHMCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHYECKYI0O HMHPOpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTpaXaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTe W POJM OMOJIOTHH B CHUCTEME HAyYHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOHN €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounomnoruu, GyHKIHOHAIBHON TPaMOTHOCTH YeJIOBEKa /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBATh CO/IepKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJ, TOMYJISIIIHS,
reHO(OH], HBOJIOLMS, JBIKYIIHME CHIbl ((aKTOpPbI) SBOJIOLUH, MPUCIOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (HaKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeIYLEHTHI, LIENH MUTaH!s, SKOJOrHUecKas MupaMuaa, OuoreomneHos, ouochepa;



yMEHUE W3/Iaratb Ouonorndeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIIOLUH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apojpliiieBoro cxoacrsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHUd U nyted 3somonuu A. H. CeseproBa, ydeHus o
6uochepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJACHUE U ONMHCAHUE
KHUBBIX CHCTEM, IPOLIECCOB M SBJIECHUH, OpraHu3alus M [POBEJCHHE OHOJIOIMYECKOro
OKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBIECHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyUYE€HHBIX DPE3YJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHMH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIIENSATh CYIIECTBEHHbIE TPU3HAKK CTPOECHUS OMOJOIMUECKUX OOBEKTOB: BUJIOB,
HOMYJSIUA, TNPOAYIEHTOB, KOHCYMEHTOB, pPEIYLEHTOB, OHOTCOI[CHO30B U HKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOHM  M3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JEHCTBUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHU3MBl, IEPEHOCA BEILECTB U ITOTOKA SHEPIHMH B 9KOCHCTEMAax, aHTPOIIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEH MECTHOCTHM, KpPYroBOpOTa BEIIECTB M OMOr€OXMMHMUYECKHUX LHKIOB B
ouocdepe;

YMEHUE TPUMEHSTH MOJy4YeHHBIE 3HAHUS 11 OOBSCHEHUS! OMOJIOTHYECKUX IMPOILECCOB U
SIBJICHUH, /ISl IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCETHEBHOM JKU3HHU C LIE€JIbI0 00ecTeueHus
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 37I0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO IOBEJEHHUsI B OKpYXawolleil NpUponHOH cpene, MOHMMaHUE HEOOXOIUMOCTU
UCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOM ouosoruu IS paloHaIbHOrO
IPUPOJONOIb30BAHNUS;

YMEHME pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/Jayd, COCTaBJISTh CXEMBbl IEepeHOca
BEIIIECTB M SHEPIUU B SKOCUCTEMAX (LleNH MUTAHUA);

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M TPAKTUYECKUE PadOThI, COONIONATh MpaBWiIa TPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

yYMEHUE KPUTHYECKH OIICHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3lIMYHbIX HCTOYHUKOB (CpeacTBa
MaccoBOi HWH(OpMaIMK, HAY4YHO-TIOMYJSPHBIE MaTepHaIbl), pacCMaTpUBaTh TJIOOAIbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHUE CO3/aBaThb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, TPAaMOTHO HCIIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbie
Ne i/ P Kourposbubie = IIpakTuyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubnunoreka LIOK
1 buoio aK Hayka 2 0.5
HOJOTILT A HayK https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
2 JKuBble cucteMbl U UX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUH COCTaB U CTPOECHUE KIETKHA 8 1 buGnuorexa [IOK
P https://m.edsoo.ru/7f41¢292
bubnuoreka [{OK
4 XK
HSHCAICATCIEHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 | bubmuorexa [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U H3MEHYUBOCTD 2 15 bu6mmoreka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6nunorexa LIOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgpoBbie
Ne n/m P Konrpoabubie | IIpakruueckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6nmmoreka [IOK
1
! IBOMONKOHHA OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U Pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ’ https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpy>Karolas cpeaa 5 1 bubmorexa HOK
p Py B pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo01iecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
2
> Peseproe pems https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
INOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
KoanuectBo yacos JJIeKTPOHHBIE
Ne Hara uupposeie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThl
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a




MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckas padora Ne 1

2 «Hcnonb3oBaHue pa3aIMuHbIX 0.5 bubmmorexa LIOK
https://m.edsoo0.ru/863e6122
METOJIOB MMPU U3YUECHUU
OHOJOrHYEeCKIX 0OBEKTOB
3 buonornuyeckue cucTeMsl, IPOLECCHI bubnmoreka [JOK
U UX U3YYCHUE https://m.edso0.ru/863e6564
4 XUMHUECKUH cocTaB KIeTKU. Boga u bubnmoreka [JOK
MUHEPAJIbHBIE COJIU https://m.edsoo.ru/863e674e
bubmuorexa [JOK
5 benku. Coctas u ctpoeHue 0enKoB hitps-//m.cdsoo.r/863¢6b72
DepMeHTHI — OHOJIOTUYECKHE
karanuzaTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 0.5 bubnnorexa [JOK
KATAJIMTUYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTamasbl)»
bu6mmoreka [JOK
7 Yreson!. Jiumm et https://m.edso00.1ru/863e6870
bu6mmorexa [IOK
8 Hyxnensosbie kneotsl. AT® https://m.edsoo.ru/863e6d5c
9 HcTopus u MeToAbl U3y4eHUs bubnuoreka [IOK
kJieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka xak mesocTHas KABas
cucrtema
CtpoeHune 3yKapuOoTUYECKOM KIIETKH. bubmuoreka [IOK
11 JlaboparopHuas padota Ne 2 0.5 https://m.edso0.ru/863e6ff0

«M3y4yeHne cTpoeHus KIETOK

https://m.edsoo.ru/863e716¢




pacTeHuil, KUBOTHBIX, TPHOOB H
OaxTepuii 101 MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U ux

OTIUCAHUE»
bubmuorexa [JOK
12 06 0
MCH BEIUECTB WM METADOIHIM https://m.edsoo.ru/863e766¢
bubmuoreka [JOK
13 o . X
OTOCHIHTES. ACMOCHHTES https://m.eds00.ru/863e7c98
14 DHepreTudeckuii o0OMeH bubmorexa HOK
https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KIeTKu. Muto3. JlabopaTopHas Eu6 1IOK
nonIMoTeKa
15 6ota Ne 3 «Hab 0.5
paboTa A2 3 (HADIONCHHIE MUTO3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JyKa Ha
FOTOBBIX MUKpOITpEIapaTax»
16 buocunTes 6enka. Peaknus bu6mmoreka [IOK
MaTpUYHOI'0 CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 T —
PanCIALHA OuocmHTes benka https://m.edsoo0.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnuoreka [IOK
BUPYCBI https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
19 PopMBI Pa3MHOXKEHUSA OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmorexa [IOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX
bu6mmnoreka [JOK
21 kJ1eToK. OMI0I0TBOPEHHE. 0.5

JlaGopaTtopHnast pabota Ne 4

https://m.edso0o0.ru/863e81b6




«3y4eHue cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX

MHUKpOIIpenaparax»

2 WHuBuayansHOe pa3BUTHE bubmumoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436

3 I'enetuka — Hayka o bubnmoreka [JOK
HAaCJIE€ICTBEHHOCTHU U U3MEHUYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HACIEAOBAHUS

24 MPU3HAKOB. MOHOTHOpHIHOE bubmorexa LHOK

https://m.eds00.ru/863e8878

CKpeIlIMBaHUE
JuruOpuHoe CKpemmuBaHue. 3aKoH BuGmiorexa LOK

25 HE3aBHCHUMOI'0 HaclIeIOBaHHS

https://m.edsoo.ru/863e89a4

MPU3HAKOB
CuernieHHOe HaclieIOBaHUE
npu3HakoB. JlaboparopHas paboTa

26 No 5 «M3yuenue pe3ynbTaToB 0.5 bubnnoreka [JOK
MOHOTHOPUAHOTO U IUTHOPUAHOTO https://m.edsoo.ru/863e8c60
CKpeIIUBaHUs Y ApOo30(HIIbI HA
TOTOBBIX MUKPOTIPETapaTax

7 T'enernka nona. Hacinenosanue bu6mmorexa [IOK
[IPU3HAKOB, CLEIIEHHBIX C IT0JIOM https://m.edso0.ru/863e8c60
N3menuuBocts. HenacinencrBenHas
M3MEeHUYUBOCTh. JlabopaTopHas

73 pabota Ne 6. 3yuenue 0.5 bubmuorexa [JOK
MOIU(PUKATTHOHHOW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BApUALIMOHHON KPUBOII»

29 HacnencrsenHas n3MEHYNBOCTb. 0.5 bu6mmorexa [IOK




JlaGopatopHnas pabora Ne 7. https://m.edsoo.ru/863e8efe
«AHanmu3 MyTanui y 1po3ohuisl Ha
TOTOBBIX MUKpOIpEIapaTax»
30 I'eneruka yenoBeka 1 bubmmorexa [JOK
https://m.edsoo.ru/863e8d78
PesepBHbIil ypok. O0001IeHHE 11O
31 teme «HacnencrBeHHOCTD U 1
M3MEHYMBOCTH OPTaHU3MOBY»
32 CenekIus Kak HayKa U IpoLece 1 bubmorexa LHOK
https://m.edsoo0.ru/863e9214
13 MeToabl 1 JOCTHKEHUS CeJICKIIUU | bu6mmoreka [IOK
pacTeHUi U KUBOTHBIX https://m.edsoo0.ru/863e9214
34 buorexnosorus kak orpacip | bubnuorexa [JOK
MIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
I[TPOI'PAMME
11 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kourpoabubie = IIpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
. bubnmoreka [JOK
1 DBOJIIOLHS U METOJbI €€ NU3YUEHUS 1
https://m.edsoo.ru/863ea20e
) Hcropust pa3BuTHs NPEACTABICHUI 1 bubnnoreka [JOK
00 sBOTIONINH https://m.edso0.ru/863e¢9570
3 MuKpO3BOTIOLMS 1 bubnuotexa [JOK




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

[Tonynsamus Kak 3J1eMeHTapHas
€IMHUIIA BUA U DBOJIIOLUH.

bubnunoreka [JOK
4 Jlagoparopuias padora No 1 0-5 https://m.edsogru/863e99c6
«CpaBHEHHE BHUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JBrkyiue cuiibl (371€eMEHTapHbIC bubnnoreka [HOK
(akTOpbI) IBOTIOIIHH https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHnsbIit 0TO00Op 1 €ro GopMbl hitps://m.cdsoo.ru/863¢96d0
Pe3ynbrarel 3BOIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000paszoBanue. JJaboparopHas 0.5 bubnunoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edsoo.ru/863e9fde
IPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepar
g Hampasnenus u nytu bubnuoreka [IOK
MaKpO3BOJIIOLUU https://m.edsoo.ru/863e9cle
9 Heob6patumocTts sBOIONNH
10 Hcrtopus sxu3Hu Ha 3emiie 1 METOIbI
e€ U3yueHus
1 ['mnoTe3bl MpoONCXOKACHUS KUZHU bubnnoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3BuTune xu3HM Ha 3emiie 1o Apam bubmuorexa [JOK
U Iepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE Tarbl YBOTIOIAN
bu6mmoreka [IOK
13 PacCTUTENBHOTO U )KUBOTHOTO MHUpA. 0.5

[IpakTuueckas padora Ne 1

https://m.edsoo.ru/863ea8bc




«3yueHne UCKOIMAeMBbIX OCTaTKOB
pacTeHUM U KUBOTHBIX B

KOJUIEKLIHSAX»
14 CoBpemMeHHas cuctema bubnmoreka [JOK
OpPraHH4YECKOro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE?) bubmmorexa [IOK
https://m.edsoo.ru/863eac2c
16 JBwxymme cuitbl (paxTops) bubnunoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU HBOJIIOLIUU
YyeJloBeKa
13 Yenoseueckue pacsl U NPUPOIHBIE bubnunoreka [JOK
aJlaIiTalliy YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE 10
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE
YKU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
71 Cpenbl 00uTaHUs U SKOJIOTUYECKUE bubnuorexa [JOK
(bakTopbl https://m.edsoo.ru/863eafec
AOuoTtnyeckue (HaxTopsl.
JlaGopatopHas pabora Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH
22 pacTeHHH U3 pa3HbIX MECT 0.5 bubnmorexa LIOK
https://m.edsoo.ru/863eb10e
oOutanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEyCa
23 buoTtnueckue paxkTopsl bubmmorexa [OK

https://m.edsoo.ru/863eb348




DKOJIOTUYECKHE XaPaKTEPUCTUKU
nonyisiuuu. [Ipaktuueckas padbora

24 No 2 «IToacuér mnoTHOCTH 1 0.5
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHui»

’5 Coo01iecTBa OpraHu3MoOB — 1 bubmuorexa [JOK
OHOLIEHO3 https://m.eds0o.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI 1 bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TTOKA3aTENIN IKOCUCTEMBI.

27 DKOJOTUYECKUE MUPAMUJIBI. 1 Bubmorexa ITOK

. https://m.edsoo.ru/863eb5fa

CaoiicTBa 3xocucteM. Cykueccus

28 [IpupogHbIe 3KOCUCTEMBI 1

29 AHTpPONIOT€HHBIE SKOCUCTEMBI 1

30 buochepa — rimobanpHas 1 bubnnoreka [JOK
9KOCHCTEMA 3eMIIH https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnnoreka [JOK
6uocepsl https://m.edsoo.ru/863ebd 16

32 YenoseuecTBO B 61ochepe 3emin 1

33 CocymiecTBoBaHUE TPUPOJBI U | bubnnoreka [JOK
4eJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHelit ypok. O00011IEHNE TEMBI

34 «Coo00111eCTBa U IKOJIOTUIECKUE 1
CHUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 )5

[TPO'PAMME




MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM [TIPOI'PAMMOBI

10 KJTACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpelHero 001ero odpa3oBanusi

CdopmupoBaHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUH
COBPEMECHHOH €CTECTBEHHO-HAyYHOH KapTUHBI MHUpa M HAY4YHOTO
MHPOBO33PEHUS; O BKJIQJE POCCHICKHX M 3apyOeKHBIX YYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTWH; (YHKIMOHAIBHOW I'PaMOTHOCTH

YCJIOBCKA OJI pCIICHUA )KU3HCHHBIX 3a1a4

YMeHHe pacKpbIBaTh COJAEpKAHUE OMOJIOTHYECKUX TEPMHUHOB U
MOHATHI: XKU3Hb, KJIETKa, OpraHu3M; MeTa0oau3M (0OOMEH BEIIeCTB
U MpEBpaIlEHUE YHEPTHH ), TOMEOCTa3 (CaMOpEryIIsits), YpOBHEBAs
OpraHu3aIus YKUBBIX CUCTEM, CaMOBOCITPOU3BE/ICHNE
(penpoaykiusi), HACIEICTBEHHOCTh, HW3MEHYMBOCTb, pOCT |

Pa3BUTHC

YMenue  u3naratb ~ OMOJOrMYecKHEe  Teopuu  (KJIEeTO4Has,
XpoMocoMHasi, MyTanmoHHasi), 3akoubl (I'. Mengens, T. Moprana,
H.W. BaBunoBa) u yueHus (0 UEHTpax MHOroodpazus u
MPOUCXOXKACHUST  KylnbTypHbIX pacteHuit H.M. Basunosa),

OMPECACIIATh 'PaHUIBI UX TPUMCHHUMOCTHU K KHUBBIM CUCTEMaM

YMeHue BiaieTh METOJIaMH HAyYyHOTO IIO3HAHHS B OWOJIOTHUH
(HabnrofieHHe W OMMCAHUE JKMBBIX CHCTEM, MPOIIECCOB U SBICHUM;
OpraHM3alysl W TMPOBEACHHE OWOJOTMYECKOTO HKCIIEPUMEHTA,
BBIJIBIDKEHHWE  THUIOTE3bl, BBIABICHHE  3aBUCUMOCTH  MEXIY
HCCIIETyeMbIMU BEJINYHHAMH, 00BsICHEHHE MTOJTYYCHHBIX
pe3yabTaTOB, MCIHOJIB30BAaHHBIX HAy4YHBIX TIOHATHH, TEOpUH U
3aKOHOB; YMEHHE€ JIe€NlaTh BBIBOJBI HAa OCHOBAHMM MOJIYYEHHBIX

pe3yIbTaTOB)

YMeHue BBIIECNATH CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KIETOK
IpOKapuoT M DOYKApUOT, OJAHOKJICTOYHBIX H MHOI'OKJICTOYHBIX
OpraHWU3MOB; OCOOEHHOCTH TIPOIIECCOB OOMEHa BEIIECTB |
MIPEeBpAIEHUS SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
JHEPreTHYeCcKoro OoOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meio3a,

OIINIOAOTBOPCHUSA, Pa3MHOXCHUS, HWHIAUWBUAYAJIBHOI'O pPa3BUTHUA




OopraHusma (OHTOI'€HE3)

VYMmenne INPpUMCHATH MOJYUYCHHBIC 3HAHUA JJIA 06’b$ICHeHI/ISI
6I/IOJIOF NMYCCKUX MponeccoB u ﬁBHeHI/If/’I, JJIA IIPUHATHUA
MPAKTUYECKUX pELICHUH B TMOBCEJAHEBHOM JKM3HM B LEJAX
oOecrieueHrs 0€30MaCHOCTU CBOETO  3J0POBbS U 3/I0POBbS
OKPY KaIOIIMX JIFOJIEH, COOIIOIEHUS] HOPM I'PaMOTHOTO MTOBEJICHHS B
OKpY)Xarolled MPUPOJAHON Cpele; MOHMMaHWE HEOOXOIUMOCTH
WCIIOJIb30BAHUS  JIOCTIDKEHUH  COBpEeMEHHOW  Ouonorun

OMOTEXHOJIOTHI AJI1 palliOHAJIBHOT'O IIPUPOAOIIOJIIb30BAHUA

VYMmenune pemaTh 3JIEMEHTAPHBIC 'CHETUUCCKHUE 3a1a4Y HA MOHO- U
I[I/II‘I/IGpI/II[HOG CKpCIIMBAaHHC, CICIIIICHHOC HaCJICJO0BaHUC,
COCTaBJIATH CXCMBI MOHOFI/I6pI/IIIHOFO CKpCIIUBaHHUA JJIs

IpeACKa3aHus HACIICAOBAHUA IIPU3HAKOB Y OpIraHU3MOB

10

11 KITACC

Kon
NMpoBepsieMoro
pe3yJjabTara

YMeHue BBINOJHATE JIA0OpATOPHBIE M MPAKTHYECKUE pPabOTHI,
coOnrofaTh mpaBwia Mmpu padoTe ¢ y4eOHBIM U JIaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue  KpUTHYECKM  OLEHUBATb M HMHTEPIPETUPOBATH
uHQOpPMAIMIO  OMOJOTMYECKOr0  COAEPXKAHUS,  BKIIOYAIOINIYIO
IICEBJJIOHAyYHblE 3HAaHUA M3 pa3IMuHbIX HcTouHUKOB (CMU,
Hay4YHO-IIOIYJISIPHBIE MaTepHalbl); ITHUYECKHE ACIIEKTBI
COBPEMEHHBIX  HCCIEJ0BaHMM B OMOJIOTMH,  MEIUIIMHE,

OMOTEXHOIOTUH

YMeHue co3gaBaTh COOCTBEHHBIE TNHCBMEHHBIE U YCTHBIC
cooOmieHusi, 0000mas  OHOJIOrMYecKyl0  HHGPOpMalUl0 U3
HECKOJIbKNX HWCTOYHUKOB, T'PaMOTHO HCIIOJb30BAaTh MOHSTUHHBIA

arrapar Oouosoruu

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 001mero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUU B CHCTEME
HAyyHOTO 3HAHMSI €CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHON E€CTECTBEHHO-HAYYHOM KApTUHBI MHUPA M HAYYHOTO
MHUPOBO33PEHHUS; O BKIAJE POCCUHCKHUX U 3apyOEKHBIX YUEHBIX-

OMOJIOrOB B pa3BUTHE OMOJIOTMH; (PYHKIIMOHAIBHONW I'PaMOTHOCTH




YCJIOBCKA I pCHICHUS ) KU3HCHHBIX 3a1a4

YMeHue pacKphIBaTh COJEpPKaHWE OMOJOTUYECKUX TEPMHUHOB H
TIOHSITHIA: BUJI, TIOMYJISIIHSI, T€HO(OH/I, IBOJIOIHS, JBYKYIIIUE CHITBI
(bakTOpel)  DBONIOIMH,  IPHUCIOCOOJICHHOCTh  OPraHHU3MOB,
BUI000pa30BaHUE,  OIKOJIOTHYECKHE  (AKTOphl,  IKOCUCTEMA,
MOPOIYIEHThI,  KOHCYMEHTBI,  PEAYIEHTBbl, [eNMH  IUTAHUS,

IKOJIOTHYECKasl MUpaMuia, OMOTeoIeHo3, brnochepa

YMmenue uznaratb OMOJOTHUECKUE TEOPUH (IBOJIOIMOHHAS TEOPHUS
Y. JlapBuHa, CHUHTETHYECKas TEOpHUs OHBOJIOLUU), 3aKOHBI H
3aKOHOMEpHOCTH  (3apoapimeBoro  cxoxctBa K.M.  boapa,
4yepeZoBaHUs [JIaBHBIX HampasieHUd W nyred spomonuu A.H.
CesepiioBa, yuenust o ouochepe B.M. BepHanckoro), omnpeaensits

I'paHUIbI KX IIPUMCHHUMOCTHU K )XMBBIM CUCTEMaM

YMmenune BJIaACTb METOJaMH HAYYHOI'O IIO3HAHUA B ouosorun
(Ha6JIIOI[eHI/Ie " OIIMCAaHUC KHUBBIX CUCTCM, IIPOLCCCOB U HBHGHHﬁ;
OopraHusanusa #HW IIPOBCACHHUC OHOJIOTHYECKOI0 OKCIICPUMCHTA,
BBIABHKCHHUEC TUIIOTE3hI, BBISABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMbIMHA BCIIMYHNHaAMU, 00BsICHECHHE IMMOJIYYCHHBIX
pPE3yiIbTaTOB, MHCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TGOpI/Iﬁ u
3dKOHOB; YMCHHC [CJIaTb BbBIBOJAblI HAa OCHOBAHHU IIOJYYCHHBIX

pE3yIbTaTOB)

VYmenune BBIJACIATH CYIICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHJOB, MOMYJISALUUN, MPOAYLEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHOIr€OIleHO30B U  HKOCHUCTEM;
OCOOCHHOCTH  TPOIECCOB  HACIEACTBEHHONW  W3MEHYMBOCTH,
€CTECTBEHHOTO O0TOOpa, BUA000pA30BaHUsA, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEHCTBUS IKOJOTMUECKHUX (PaKTOPOB HA OPraHU3MBI,
MepeHoca BEIIeCTB W MOTOKa JHEPrUM B JKOCHUCTEMAX,
AHTPONOTEHHBIX M3MEHEHH B JKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BEUIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHATHb TMOJNYYCHHbIE 3HAaHUA JIs OOBSCHEHUs
OMOJIOTMYECKHUX 11§00)1 (S ¢6{0) ] u ﬂBHCHHﬁ, JJIS IMPUHATHA
MPAKTUICCKUX peHIeHI/Iﬁ B HOBC@JIHeBHOﬁ KNU3HU B ILCIAX
oOecrieyeHuss 0€30MIaCHOCTH CBOETO 3JI0POBbSI U 3]I0POBbS
OKPYXKAIOIIMX JIOACH, COOMIOICHISI HOPM TPAaMOTHOTO TIOBE/ICHUS B
OKPY’)KaIOIIeH TPUPOAHOU cpefie; TMOHMMaHHE HEOOXOIUMOCTH
WCIIOIB30BAaHUS  JTOCTMDKEHHH  COBPEMEHHOW  OWojoTMH ISt

panrOHAJIBHOI'O TPpHUPOAOII0JIB30BAHU A



YMenue peuiaTb 9JICMCHTApPHBIC OHOJIOTHYECKUE 3aaa4u,
COCTaBJIATH CXEMbI IIEPEHOCA BEIICCTB M SHEPIrMM B OKOCHCTEMAaAX

(enu muTaHus)

VYMeHHEe BBINOJHITH JIAOOpPATOPHBIE M TPAKTUYECKHUE paldoThl,
coOmoaTh TpaBuja Mpu paboTe ¢ ydyeOHBIM M JabOpaTOPHBIM

00opy10BaHEM

YMeHue - KpUTHMYECKM  OLIEHHWBAaThb WM HMHTEPIPETUPOBATH
uHpOpMaLMI0  OMOJIOTUYECKOTO  COJACPIKaHUs,  BKIIOYAIOIIYIO
NICEBJOHAYYHbIE 3HAHUS U3 pPA3NIUYHBIX ucTOoyHUKOB (CMU,
HAyYHO-TIOMYJISIPHbIE MaTepuaibl); paccMaTpuBaTh TII00aJIbHBIE
HKOJIOTHYECKUE TPOOJIEMBbI COBPEMEHHOCTH, (pOopMUpOBaTH 10

OTHOIICHHIO K HUM CO6CTB€HHYIO ITO3UIIHNIO

10

YMenne co3mgaBaTh COOCTBEHHBIE IMHCHbMEHHBIE H  YCTHBIE
coobmienus, 0000mass  OWONOTHYECKYI0  WHPOPMALHUIO W3
HECKOJIbKMX HCTOYHMKOB, TPAMOTHO HCIIOJIb30BaTh IMOHSATHHHBIN

alriapar Oouogoruu

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

10 KITACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 buonorus xak Hayka
11 buonorus — Hayka o >xuBoil mpupoze. Ponb Ouonorun B (opMupoBaHUH
. COBPEMEHHOW Hay4HOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK
MeTozbl O3HAHUS KUBOU NMPHUPOJIbI (HAOII0ICHHE, SKCIIEPUMEHT, OIMCAaHUE,
1.2 U3MepeHue, KiacCu(pUKalus, MOAEIUPOBaHUE, CTaTHCTHYecKas oO0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
21 JXKusble cucteMbl (OMocucTEMBI) KaKk IpeaMeT u3yueHus ouonoruu. CpoiicTBa
' OMOCHCTEM U UX pazHOOOpa3ue
29 YpoBHU opranuzanuy OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUYECKHM, KIETOUHBIH,
' OpraHU3MEeHHbIH, MOMYISIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH
3 XHWMHUYECKUI COCTaB U CTPOCHUE KIIETKU
XHWMHMUYECKUN COCTaB KIETKHM. XHUMHUYECKHE DSJIEMEHTBI: MaKpO3JIEMEHTHI,
3.1 MHUKpO3JieMeHTHl. Boga u MuHepanbHble BemiectBa. DyHKIUH BOIBl H
MUHEpaJIbHBIX BelecTB B KieTke. [lonaepkanne ocMOTHYECKOro OaaHca
3.2 benku. CoctaB U cTpoeHHe O€iIKOB. AMHHOKUCIOTHI — MOHOMEpHI OEIKOB.
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3.4

HezameHnMble M 3aMEHUMBbIE aMUHOKHUCIOTBL. AMUHOKHCIOTHBIA COCTaB.
VYpoBHM CTPYKTYpbI O€IKOBOM MOJIEKYIbI (I€pBUYHASI, BTOPUYHAS, TPETUYHAS
U 4eTBEPTUYHAS CTPYKTypa). XUMHUUECKUE CBOWCTBA OenIKoB. bronornueckue
¢byHKIMN OEIKOB.

®depMeHThI — OHoorHuecKue Karanu3aropel. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOcTpaTHas crneuuduuHocts. KodepmenTsl. Buramunsl. Orianuus

(bCpMeHTOB OT HCOPraHNMYECKNX KaTallnu3aTOpPOB

VYrineBonpl:  MOHOcaxapuiabl  (TVIFOKO3a, pubo3a W JI€30KCHpHO03a),
aucaxapuibl (caxaposa, JIaKTO3a) M IoJucaxapuibl (Kpaxmai, IJIMKOIeH,
LeJITI0103a). bruonornueckue GpyHKIUHN yrieBOAOB.

Jlunuapl:  TpUrIMUEpUAbl, cTepounsl, Qochomunuasl. [ uapoduabHO-
rusipodoOHble cBOMcTBa. buonoruueckue ¢ynkuuu naunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB U JIMIIMIOB KaK MICTOUHUKOB SHEPIUU

HykneunoBbie xkucnorsl: JIHK u PHK. Hykneotuast — MoHOMepHI
HYKJIEMHOBBIX KucioT. Ctpoerne u Qpynkiun IHK. Ctpoenne u QpyHKINH
PHK. AT®: crpoenue u pyHKIun

3.5

[wurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl H3y4eHus KIETOK

3.6

3.7

Krnerka kak nenoctHas xuBas cucrema. O01ye Npu3Haky KJIETOK: 3aMKHYTast
HapyxHas meMmOpaHna, moisiekyJsibl JIHK kak renetuueckuil anmapar, cuctema

cuHTe3a Oelika

Tunsl KJIETOK: JSykapuoTHYecKkas U MpokapuoTnueckas. OcoOEHHOCTH
CTpPOCHHS TMPOKAPUOTUYECKOW KIeTKu. KietouHas cTeHka OakTepwuil.
CrpoeHue »ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTHUTEIBHOM,

KUBOTHOM M TpUOHOM KIIETKH

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKa, IIMKOKAJIMKC, MX
¢yukumu. [Inazmaruueckas MemOpana, e€ cBoiictBa U ¢pyHkuuu. [utonnasma
u e€ opranouibl. OiHOMeMOpaHHbIE OPraHOU/IbI KJIETKHU: SHAOIIa3MaTHIeCKast
cerb (OIIC), anmapar I'ompaku, ym3ocoMmsel. [1oiryaBTOHOMHBIE OpraHOHMBI
KJIETKH: MUTOXOH/IpHUH, Tu1acTUbl. [IponcxoxieHrne MUTOXOHIPUN U TTACTHI.
Buapr miactun. HememOpaHHble OpraHoMIbl KJIETKU: PUOOCOMBI, KJIETOUHBIN

HECHTP, pCCHUYKHU, KT'YTUKH. cI)yHKI_II/II/I OpraHoOn 0B KJICTKH. Bxmrouenus

Snpo — perynaTopHblii eHTp KieTku. CTpoeHue sanapa: siaepHas o0ojouka,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI
TpchnopT BCIICCTB B KJIICTKC
X(HBHCI[CHTCHLHOCTB KJICTKHU

OOMeH BelecTB, WK MeTaboIu3M. ACCUMIIIALUSA (TUTACTUYECKUT OOMEH) U

JTUCCUMUIISININS (SHEPTeTHUECKUT 0OMEH) — JIB€ CTOPOHBI €UHOTO TpoIecca




Metabonu3ma. Tumbl oOMeHa BeUIeCTB: aBTOTPO(HBI U TeTepOTPOQHBIIL.

Ponb pepmenTOB B 0OMEHE BEIECTB U MPEBPALICHUN SHEPTUHU B KIIETKE

4.2

@®otocunte3. CperoBass u TemHOBas ¢as3pl (orocuHTe3a. Peakmu
dbotocunTe3a. DhdeKkTUBHOCTh (PoTocHHTE3a. 3HaueHHe (GOTOCHHTE3a IS
*u3HK Ha 3emsie. BrusHue ycinoBuit cpenapl Ha (GOTOCHHTE3 U CHOCOOBI
MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCUHTE3UpYIoie OaKTeprH. 3HAUeHUEe XEMOCHHTE3a IS

JKU3HU Ha 3emie

4.3

9HepF€TI/I‘leCKHﬁ 0oOMEH B KJETKE. PaCH_[eHJ'ICHI/Ie BC€IICCTB, BBLIACICHHEC U
AKKYMYJIHUPOBAHHUEC ODHCPIruM B KIICTKE. OTansl SHEPICTUYECCKOT'O oOMeHa.
I'mukomms. BpO)KCHI/Ie 1 €ro BUIHI. KI’ICJIOpOIIHOG OKHCJICHHUC, NJIN KJICTOYHOC

npIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

4.5

5.1

5.2

Peaknum wmarpuuyHoro cuHTe3a. l'enernyeckas wunpopmamms u JIHK.
Peanu3anus reneTndeckoil MHPOpPMAIUK B KIETKE. | eHETHUECKHA KO U €ro
cBoiictBa. Tpanckpunuusi — wmatpuunblii cunte3 PHK. Tpancmsmua —
6uocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Pons pubocom B OuocuHTtese

OeJka

Hexnerounsie ¢popmbl xu3HU — BUpyChl. Mcropust otkpeitust Bupycos (.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHHS W JKU3HEACATEIHBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, KUBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
BUpycamMu. Bupyc ummyHopedunmra yenoBeka (BUY) — Bo3Oyaurens

CII1a. [Tpodunaktrka pacripocTpaHEeHUsI BAPYCHBIX 3a00JI€BaHUMA
Pa3MHokeHMe 1 MTHAUBUIYATbHOE PA3BUTHE OPTaHU3MOB

Krnerounslii 1uKI, WM SKU3HEHHBIM LUK kieTku. WHTepdaza u MuUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Pemnkanus — peakuys MaTpU4HOTO
cunre3a [IHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIUMIIONAHBIE W TalJIOWJHBIA  XPOMOCOMHBIE Ha0OphL. XPOMaTHBI.
[uronornyeckue OCHOBBI PA3MHOKEHUS M HHJIUBUAYAIbHOTO pa3BUTHUSA
OpraHu3MOB.

Jenenne kierkn — Muto3. Ctaguu murtosa. IIpoueccel, mpoucxonsnie Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHU3MOB: Oecronoe U mnosuoBoe. Buasl 6ecnonoro
pa3sMHOXEHHUS: JeJeHHE HAaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEr€TaTUBHOE  Pa3MHOXKCHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUEC IJIA CCIICKINN

5.3

ITonoBsoe Pa3MHOXKCHHUE, €TI0 OTIINYUA OT OecroJioro.

Metios. Cragum wmeiosza. [Iporeccrl, mpoucxosime Ha CTaausx Meno3a.



IloBenenne xpomocom B Mmeioze. Kpoccunrosep. buonornyeckuii cMmbici u

3Ha4YeHHE Meho3a
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'ameTorenes — mporecc 0Opa30BaHUS MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3pl: CeMEHHMKH M sMYHUKU. OOpazoBaHWe W pPa3BHUTHE
MOJIOBBIX KJIETOK — raMeT (CriepMaTo30u], SIMIEKIeTKa) — CIepMaToreHes M
ooreHed. OCOOCHHOCTH CTPOCHHSA  SIMLEKICTOK U  CHEpMaTO30HJIOB.

OmnonorBopenue. [TlapreHorenes

5.5

6.1

6.2

NunuBuayanpHoe pa3BuTHe (OHTOTeHE3). OMOpPHUOHAILHOE  Pa3BUTHE
(amOpuorene3). Ortambl SMOPHOHAIBHOTO PA3BUTHS Y  IMO3BOHOYHBIX
KUBOTHBIX: JPOOJICHHE, TacTPyJslusi, opraHoreres. [locTamOpuoOHaNBHOE
pazBute. THUIBI TOCTAIMOPUOHAILHOTO PAa3BUTHSA: TPAMOE, HENPSIMOE
(mmuumHOYHOE). BimsHME cpensl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 LIBETKOBOTO PACTEHHS: CTPOCHHE

CCMCHU, CTaAUH PASBUTHUA
HaCJIGI[CTBCHHOCTI) U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3amaum re”etukd. Mceropus pasBUTHS TE€HETHKM. Bxian
POCCHUHCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE F€HETUKU. METO/1bl T€HETHUKU
(ruOpu0JIOTNYECKUN, IIMTOT€HETUYECKHH, MOJEKYIIPHO-TeHETUYECKHA).
OCHOBHBIE T€HETUYECKHE MOHATHUSA. | 'eHeTHUecKas: CHMBOJIMKA, UCIIOJIb3yeMast

B CX€Max CKpEIMBaHUI

3aKOHOMEPHOCTH HaCJeIOBaHUS MPU3HAKOB, yCTaHOBIeHHbIe . Menaenem.
MonoruOpuaHoe CKpelnuBaHue. 3aKOH €IUHO00pas3usi THOPHUAOB IEPBOTO
IIOKOJICHUA. HpaBI/IJ'IO JOMHUHHPOBAHUA. 3akoH pacCiCIiyICHUA IMPU3HAKOB.
I'umoTe3a unctoTsl Tamet. [lomHOE M HEMOTHOE JOMUHUPOBAHUE.

JlurubpugHoe  CKpelMBaHWe. 3aKOH  HE3aBHCHMOTO  HACJIETOBAHHS
IIPHU3HAKOB. HI/ITOFCHCTI/ILICCKI/IG OCHOBBI )II/IFI/I6pI/I)IHOFO CKpCUIMBaHM.
Ananmusupylomiee  CKpemuBaHHe.  Vcnonbp3oBaHHME — aHAM3HUPYIOMIETO

CKpCHIuBaHuAd IJIA ONIPCACIICHUA I'CHOTHUIIA ocobu

6.3

6.4

CueruieHHoe  HacienoBaHMe mpu3HakoB. PaGora T. Moprana mo
CUEIUICHHOMY HACIIEJOBaHUIO Te€HOB. Hapymienue cuelieHus TE€HOB B
pe3ysbTaTe KpPOCCHHIOBepa. XpPOMOCOMHAs TEOPHS HACJIEICTBEHHOCTH.
['eneTnueckne KapThl.

I'enernka mona. XpoMOCOMHOE OINpeAeNeHue 1oja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. ['oMOraMeTHsle U rereporaMeTHele opranusmel. Hacnenosanue

IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

M3MeHYHUBOCTS. BI/I)II)I U3MCEHYHMBOCTHU: HCHACJICACTBCHHAA WU HACJIICACTBCHHAA.




Ponp cpenpl B HEHACIEACTBEHHOM W3MEHYMBOCTH. XapaKTEPUCTUKA
MOJIU(GUKAMOHHON W3MEHYMBOCTU. BapualmoHHBIA psa M BapUallMOHHAs
kpuBad. Hopma peaknuu npusHaka. KonmdecTBEeHHBIE M KadyeCTBEHHBIC
OpU3HaKM W WX HopMma peakuumu. CBoiicTBa  MOAM(PUKAIMOHHOM

HU3MCHYUBOCTHU

6.5

HacnencrBeHnHas, WM TeHOTHIHMYECKas, HM3MEHYMBOCTh. KoMOMHaTHMBHAas
W3MEHUYMBOCTb. Mel03 M MOJOBOM INpOIECC — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTU. MyTalnMoHHass M3MEeH4YUBOCTh. Kiaccupukanus MyTanui:
TCHHBIE XPOMOCOMHBIE, TE€HOMHbIe. Yacrora M NpHYUHBI MyTalUH.
MyrareHusie (GaxkTopbl. 3aKOH TOMOJOTMYECKHX PSAIOB B HACIEICTBEHHOMH

usmenunBoctu H.M. Basuiosa

6.6

7.1

I'enetnka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbI T€HETHUKU
YeJIOBEKa: TeHEAJOTHYCCKUH, OJIM3HEIOBBIH, IUTOTCHETUYECKHH,
OMOXUMHYECKUN, MOJEKYIspHO-TeHeTndeckuil. COBpeMEHHOE OIpe/ieieHIe
TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBaHUE, TeHOTUIIMPOBAHUE, B TOM YHCIIC
¢ momotiwto I1IIP-ananu3a. HacinencTBenHblie 3a001eBaHMs YeI0BEKa: TCHHBIS
Oone3Hn,  OOJIG3HM  C  HACIEACTBEHHOH  IPEAPacIoIOKEHHOCTHIO,
XxpomMocomMHble  Oone3nu. CoMmaThyecKue W TeHEepaTUBHBIE MYTallUU.
[TpuHIMIBL 310pOBOTO 00pasza >KW3HW, JUATHOCTUKH, NPOPHIAKTUKH U
JICUCHUSI FeHETHYECKUX 00Je3HeH. Menuko-reHeTuIecKoe
KOHCYJIbTUPOBAHKE. 3HAUYECHNE MEIULIMHCKON T€HETUKU B IIPEAOTBPALICHUU U

JIEUEHUH T'eHETHUECKUX 3a00JI€BaHMI YeI0BEKa
CGJ'IGKI_[I/IH OpTaHHU3MOB. OCHOBBI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M MpPOIECC. 3apOKJICHUE CENEKIMH U JOMECTUKAIUS.
VYuenue H.M. BaBwioBa o 1eHTpax NPOUCXOXKIECHUS W MHOT000Opasus
KyJbTYpPHBIX pacTeHHil. LIEeHTpbl MPOUCXOXKIEHUS ITOMAIIHUX IKUBOTHBIX.

Copr, nopoza, mramm

7.2

7.3

CoBpeMeHHbIE METO/IbI celleKIIMU. MaccoBbIil U MHIUBUYaIbHBIA OTOOPHI B
CEJIEKIIMM PAacTEHHUM M KMBOTHBIX. OlLleHKa 3KcTephepa. bim3koponcTBeHHOE
CKpeluBaHue — HHOpuAMHT. Yucras nuHug. CKpelMBaHUe YUCTBIX JTUHHM.
I'erepo3uc, wim rubpuanas cuna. HepoacTBeHHOe CKpelMBaHUE —
ayropunuur. OtnanénHas rulpuamszanus u e€ ycnexu. ckyccTBeHHBII
MYyTareHe3 W IOJIY4YEHUE IOJIUIIIOUIOB. JIOCTHKEHUS CEJIEKIIUU PaCTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB

buorexHonorust Kak oOTpaciab NMPOU3BOACTBA. ['€eHHAs WH)KEHEpHs. OTallbl
co3nanusa pekomOunantHoi JIHK u Tpancrennsix opranmszmoBn. Kierounas

nHkeHepus. Kierounele KynbTypel. MUKpPOKIOHAIBHOE Pa3MHOKEHHE



pactenuit. KiioHupoBaHue BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX
OpraHU3MOB. JKOJIOTHUYECKHE M dTHYeckue mpodiembl. [MO — reHeTudecku

MO,I[I/I(bI/IHI/IPOBaHHBIC OpraHU3Mbl

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

DBOIIOIMOHHAS OMOIOT U

1.1

1.2

OBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.

CupgerensctBa 3Bomoouuu. IlaneoHTonmornyeckue: IMociae10BaTeIbHOCTb
IIOABJICHUS BUJIOB B NaJICOHTOJIOTMUECKOM JICTOIIUCH, TICPCXOAHBIC q)OpMBI.
buoreorpaguueckue: cxoncTBo M pazauure ¢GayH U (GIOp MaTepUKOB H
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA M PA3IUuUUsi IMOPHOHOB pPa3HBIX
BUJOB  TO3BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOIMYHBIE,
AaHaJIOTUYHBIC, PYAUMCHTApPHBIC Oprashbl, aTaBU3MBblI. MOJICKyJISIpHO-
OMOXMMHYECKHE: CXOJICTBO MEXAaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX

METa0OJMYECKUX MTyTeH Y BCEX OPraHU3MOB

OpomtonuonHas Teopuss Y. [lapsuna. Ilpeanocbulku BO3HUKHOBEHHS
JapBUHU3MA. J[BHXKYIIME CUJIbI BOJIOLUM BUAOB 0 JlapBUHY (M30bITOYHOE
Pa3MHOKEHHME  IpU  OrPAHMYEHHOCTH  PECYPCOB,  HEOIpPEACIIEHHAs

W3MEHUYUBOCTbh, OOpH0A 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH 0TOOD)

1.3

1.4

Cunternyeckas Tteopust sBomouud (CTD) M OCHOBHBIE €€ TOJIOKEHUS.

MuxkposBomronus. [lonmynsuus Kak equHALIA BUIA U SBOJIOIUU

JBuxymue cuibl (pakTopbl) 3BOJIOLUUU BUIOB B mpupoje. MyTanmoHHbIN
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTb. [loMyIsA1iMOHHbIE BOJIHBI U JIpeii(
reHoB. M3omsiumst u murpanus. EcrecTBeHHBIH OTOOpP — HampaBIsIOMIMNA
¢axrop 3BosoIH. POpMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOneHHOCT, OpPraHU3MOB KakK pe3yibTaT 3BOdIOIUH. [Ipumepsl
npUcnoco0IeHni y OpraHu3MoB. ApoMop(O3bl U UAHOAIANTALIUH.

Bun u  BumooGpazoBanue. Kpurepunm Buma. OcHoOBHbIE  (OpPMBI

BU000pa30BaHus: reorpauiyeckoe, IKOJIOTHIecKoe

1.5

MakposBomonus. DopMbl  3BOMIONUM:  (QHUIETHYECKas, JTUBEpPreHTHas,

KOHBCPICHTHAA, IMapalICIIbHAasd. HeO6paTI/IMOCTL OBOJJOINH



Bo3HUKHOBEHHME U pa3BUTHE KU3HU HA 3eMJIe

2.1

22

JlonayuHbple NpenCTaBICHUsS O 3apOoXACHUM >XU3HU. HaydHble rumnoresbl
BO3HUKHOBCHUS JKM3HH Ha 3emiie: abuoreHe3 W MaHCrepMus. XUMHYeCKas
3BOJIOLHUS. OKCIIEPUMEHTAIBHOE MOATBEPKIACHUE XUMHUYECKON 3BOJIIOIUU.
Havanbenbie 3tamnbl 6uonorunueckoit sBomtonuu. ['unoreza PHK-mupa. [Tepsoie
KJIETKM M uX 3Bojrouus. DopMupoBaHME OCHOBHBIX TIPYII KUBBIX

OpraHu3MoOB

PazButne xu3Hu Ha 3emiie mo 3paMm M nepuonam. Karapxeil. Apxeiickas u
npoTtepo3oiickas 3pel. [lameosolickas spa u e€ mepHoabl: KeMOPUICKUH,
OPJIOBUKCKUM, CHIIYPUHUCKUN, IEBOHCKUW, KAaMEHHOYTOJbHbBIA, TEPMCKHUM.
Me3so30iicKas 3pa U €€ Iepuoabl: TPHACOBBIN, FOPCKUM, MEIOBOM.

Kaiinozoiickass »92pa ®W e€ T1epuoJbl: IMaJCOreHOBBINM, HEOIE€HOBBIH,
AQHTPONOreHOBBIM. XapaKTepUCTUKa KJIMMara M TIeOJIOTMYECKUX IPOLIECCOB.
OCHOBHBIE 3Tamlbl 3BOJIOLUMU  PACTUTEIBHOTO UM KUBOTHOTO  MHDA.
Apomopdo3bl y pacTeHU W KUBOTHBIX. [losiBIIeHUE, paclBeT U BEIMHUpPAHUE

TpPYIII )KUBBIX OPTaHNU3MOB

2.3

24

Cucrema OpraHu4Y€CKOro Mupa KaK OTPaXCHHUC OSBOJIOLUHU. OCHOBHEBIE

CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

OBoIOIMS YeloBeKa. AHTPONOJIOTUs Kak Hayka. Pa3BuTue mpencraBieHui o
IPOMCXOXKACHUU yelloBeka. MeTosbl n3ydyeHus: antponoresesa. CxozcTsa u
pa3IuyuMs YesloBeKa U )KMBOTHBIX. CHCTEMATUYECKOE MOJI0KEHHE YEJIOBEKa.

JBxyume cuibl (pakTopsl) aHTpornorenesza. HacnencteeHHas H3MEHYMBOCTD
U €CTECTBEHHBII 0TO0p. O0IIEeCTBEHHBIN 00pa3 JKU3HU, U3TOTOBIEHUE OPY Uil

TpYyJa, MbIIIIJIEHHE, peUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBU DBOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, YeloBeK
ymenslid, YenoBek mNpsAMOXoIsamui, YenoBek HeaHAepTaabCckuil, UYenmoBek
pa3syMHbIi. Haxo/1k1 HCKOMaeMbIX OCTAHKOB, BpPEMsI CYILIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHusl, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

Yenoseueckue packl. OcHOBHbIE  OONbIIME  pachl:  €BPOIMEOHIHAS
(eBpa3miickas), HETPO-aBCTpaJOMAHAs (PKBATOpPHAIbHAS), MOHTOJIOWHAS
(asmarcko-amepukaHckas). YepThl MNPUCITIOCOOIIGHHOCTH TMpEACTaBUTENCH
YEIIOBEYECKMX pac K YCIOBHSM CYIISCTBOBaHHS. EJWHCTBO dYeIOBEUECKHX

pac. Kputuka pacusma

OpranusMsl 1 OKpyKarolas cpeaa



3.1

3.2

3.3

DKOJIOTHS KaK HayKa. 3aJayd U pa3zieibl SKOJI0rur. MeTobl SKOJTOTMYECKUX
UCCIICIOBAaHUNA. ~ DKOJIOTMYecKoe  MupoBo33peHue. Cpeapl  oOUTaHHA
OpraHU3MOB: BOJIHAA, Ha3eMHO-BO3/TyIIIHAS, MMOYBEHHA,

BHYTPUOPIaHU3MEHHAsI

Okonornyeckne (akropel. Kiaccupukamus 5KOIOTHYECKHX  (aKTOPOB:
abuornyueckre, OMOTHYECKHE M aHTPOIOreHHbIE. JleficTBHE HKOIOrMYECKUX
(hakTOpOB HA OPraHU3MBI

Abunotndeckue (akTOphI: CBET, TEMIIEPATypa, BIaXHOCTh. DoTomepuonusm.
[Ipucniocobnennss OpPraHu3MOB K JEHCTBHIO AOMOTHYECKHX (PAKTOPOB.

buonornueckne PUTMBbI

34

buotnyeckue (axropsl. Buibl OnoTnyeckux B3auMOJIeHCTBUNA: KOHKYPEHIIHS,
XUIIHUYECTBO, MApa3sUTU3M, MYTyaJlu3M, KOMMEHCAIU3M (Haxj1eOHUYECTBO,
KBAPTUPAHTCTBO), aMEHCAIM3M, HEWTpaau3M. 3HaueHue OMOTHYECKUX
B3aMMOJCHCTBUII  JUIsl  CYyLIECTBOBaHUS  OPraHU3MOB B IPUPOJTHBIX

C000IIeCTBaX

3.5

DKOIOTrHYeCcKHue XapPaAKTCPUCTHUKHU  TIOITYJIAILNH. OCHOBHBIE  TIOKa3aTeJIn
nomyiaauuu: 4YuCJIICHHOCTD, INIOTHOCTB, POXKAACMOCTb, CMCPTHOCTD, IMPUPOCT,

MUI'panus. I[I/IHaMI/IKa YHUCJICHHOCTH ITOIYJIALIUA U eé peryisinunsa

COO6H.I€CTB8. H 3KOJIOTHYCCKHUE CUCTEMBI

4.1

CoobmecTBo opraHuzMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasd,
IIPOCTPAHCTBEHHAsA, Tpoduueckas (muiuesas). Buabl-nomuHantsl. CBsizu B

OHOIIEHO3€E

4.2
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Okojnorudeckue cuctembl (dkocuctembl). llonstue o006 »skocucteme U
6uoreoneHo3e. OyHKIMOHATbHBIE KOMIOHEHTHI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemecTB U TMOTOK JSHEPruud B
skocucreme. Tpodudeckue (MUIIeBble) YpOBHU 3KocucTeMbl. [IumieBbie nenu
u cerd. OCHOBHBIE IIOKa3aTeIM HKOCUCTEMBI: Ouomacca, NPOTYKIIMS.
DKoJornyeckre NUpaMuIbl: MPOIYKIINY, YUCIEHHOCTH, OMoMacchl. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJisaLus, pazButue. Cykueccus

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03Ep M peK. DKOCHCTeMa XBOWHOTO
WJIU IIUPOKOIUCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE ~ JKOCHCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCHCTEMEI.
buonmornueckoe M XO34WCTBEHHOE  3HAYEHHE  arpodKOCHUCTEM U

ypOOIKOCUCTEM.




buopaznooOpazue kak (akTop ycToWuMBOCTH »dKocucTteM. CoxpaHeHHe

OMOJIOTUYECKOT0 pa3Ho0Opasus Ha 3emIie

Yuenue B.W. Bepnaackoro o Omocdepe. I'paHuilbl, cOCTaB M CTPYKTypa
ouochepsl. JKupoe BemiecTBo U ero pynkiuu. OcodeHHocTn 6rocdepsbl Kak
4.4 rio0anbHOM 3KOcUCTeMbl. /IMHaMu4Yeckoe paBHOBECHE M OOpaTHasi CBSI3b B
ouocdepe. KpyroBopoTsl BemecTB U OMOTCOXMMHUYECCKHE ITUKIIBI SJIEMEHTOB

(yrmepona, azota). 3oHaIbHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBo B Onocdepe 3eMian. AHTpOIIOTeHHBIC U3MEHEHHUs B Ouocdepe.
45 ['moGanbHbIE 9KOJIOTHYECKUE TPOOIIEMBI.
OcHOBa palMOHAIBLHOTO YIPABJICHUS MPUPOTHBIMH pecypcaMH U X

ucnonp3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBI

YYEBHO-METOJNUYECKOE OBECIIEYUEHUE OBPA3OBATEJBHOI'O
IMPOLIECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJI151 YYUEHHUKA

* buonorus. 10 xiacc. [Taceunuk B.B., Kamenckuii A.A., Pyomnos A.M. u ap.; [Toxn
penakuueii [Taceunuka B.B. Akinoneproe odmectBo «M3narenscTBo «IIpocBenienne»
* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyorio A.M. u nip.; [lox
penakuueit [laceunuka B.B. AknmonepHoe oo6mectBo «M3narenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

«Boxkpyr cBeta» - www.vokrugsveta.ru.

Kypnan «Ipyr» - www.droug.ru.

Kypnan «I'eo» - www.geoclub.ru.

Kypnuan «National Geographic» - www.nationalgeographic.com/index.html.

I'azeta «Moe 3Beppe» - www.zooclub.ru/animals/.

Kyphuan «3Hanue-cuna» - www.znanie-sila.ru.

I"azeta «buonorus» - http://bio.1september.ru/.

Kypuan «Hayka u xu3sp» - http://nauka.relis.ru.

Kypnan «Komnsroreppa» - http://computerra.ru.

CnpaBouHbIe U3JaHUS

www.molbiol.ru. CripaBoYHHUK MO MOJEKYISIPHONH OHOJIOTUU

www.floranimal.ru. HnuKkIONE U (PACTEHUSI U KUBOTHBIE)

www.filin.vn.ua. MnmrocTpupoBaHHas S3HIMKIONEANS KUBOTHBIX

www.bioword.narod.ru.

buonornuyeckuii cioBaps. . JJaHHBIN CAlT SBIAETCS MONBITKON CO3/1aHUs YHUBEPCAIbHOIO
SHIMKJIONEINYECKOro cioBaps 1no 6uosnoruu B MIHrepuere. [lpu noaroroBke Marepuasnios
UCTOJIb3yeTCsl pa3HOo0Opa3Has HayyHasi U Hay4HO-TIONYJIsIpHast IUTepaTypa Mo BCeM
OMOJIOrMYeCKUM JucHUIUIMHAM. [loMrMO OCHOBHOTO pa3jerna cioBapsi, OCBALIEHHOTO
TOJIKOBaHMIO OMOJIOTMYECKUX Ha3BaHUN M TEPMUHOB, BEI€TCS paboTa HaJ TeMaTHYECKUMU
paszzenaMu, OCBSILIEHHBIX )KMBOTHBIM (300J10THs), paCTeHHUSIM (OOTaHUKA) U YETOBEKY
(¢usmonorus). B aTux pyOpukax mIoMUMO crieln(pUIECKUX BOIPOCOB OYAYyT
paccMaTpuBaThCS METOJUYECKHE, HAyYHbIE U IPaKTHUECKHUE pa3pabOTKH, OIMyOIMKOBAHHbIE
B OTE€UECTBEHHOH U 3apyOeKHOM JauTeparype.

www.povodok.ru. DHnukoneaus bpema



www.biodat.ru. ®nopa u payHa (momyispHas SHIMKIONE IS )

http://www.livt.net/. UmmroctpupoBanHas sHIuKIoneaus "JKuBble cymectsa".
DJNEeKTpOHHAs SHIUKIIONEIUs, OCOOCHHOCTBIO KOTOPOH SIBJISETCS OOJIBIIOE KOJIHMYECTBO
dotorpaduii, ayauo3anucu rojJocoB >XKUBOTHEIX. KoHIeNTyalbHOM Hieel SHIUKIONEAUN
aBIsieTcs coopanue Gortorpaduil 10cTaTOYHO OOJIBIIOrO YMCIIA )KUBBIX CYIIECTB B PAMKaxX
oJIHOTO MpoekTa. Bee cylmiecTBa 3aHMMaOT MECTa B SHLUKIIONEINU COTJIACHO MPUHSATOMY
crcTeMaTHYecKoMy JieNieHuto0. biim3kue Buabl 00beIMHEHBI B CEMEHCTBA, OTPSIIbI, KIIACCHI,
THUIIBI U JPyTUe TAKCOHOMUYECKue NMopsiaku. Takoe nmpeacTaBieHre AaéT MOHITHE O
POJICTBEHHBIX CBS3SIX M MOKA3bIBAET OPraHU3Mbl OT HU3IIKUX YPOBHEN OpraHU3aIUU J10
BBICIIMX. B mepcnekTuBe SHIMKIONEANS T0JKHA B HEOOXOAUMOM Mepe OTpakaTh
pasHooOpas3ue KaXKA0i rPyMIbl )KUBBIX CYILECTB.

http://www.bpr.biophys.msu.ru/. CnpaBounuk "buodusuku Poccun" Briarouaet B ceOst
MaTepuaisl, coOpanHblie nmpu co3nannu basel 3nanuii "BUO®" u MHdopManmoHHbIX
Cucrem "Poccuiickas ounodusuka" n «/{lunamudeckue moaenu B ouosorun». CaT co3nan
Ha Kadenpe 6nopuznku MOCKOBCKOTO TOCYAapCTBEHHOTO YHUBEpCHTETa. Brittoyaer
ouorpaduueckyro 6a3y gaHHbIX "YuéHble-0MOPHU3UKU", TPOrpaMMbl KypCOB, YUeOHbIE
OCOOUS | JIp.

CogepxatenbHble U AEMOHCTPALIMOHHBIE CAUTHI IO OMOJIOTHH

B sty rpynny BXozdT pecypcbl, Iie UMeeTcsl TPaMOTHBII MaTepuall AJis UCIIOJIb30BaHus Ha
YpOKE WJIU MIPH €T0 MOATOTOBKE.

http://www.informika.ru/text/database/biology/ - buonorust 2000 "O0yu4aromiue
sHikIoneauu". Ha caiite comepskatcs ¢pparMeHThl THIIEPMEANIHHOTO yYeOHHKA 110 00IIei
OMOJIOTHH; CIIMCOK CCHUIOK Ha pecypchl MIHTepHeTa, MOCBSIIECHHbIE OMOJIOTHH U
00pa3oBaHMIO.

http://www.priroda.ru. - Harimonansnsiii noptain "I[Ipupona". Ilonnas uagopmanus o
MIPUPOAHBIX pecypcax Bcex peruoHoB PD. dnopa, dpayHa, oxpaHseMble TEPPUTOPUH.
Komnekuust ccbuiok Ha MaTepualibl, IOCBEIIEHHbBIE HayKe U 00pa3oBaHuI0. PernonanbHbie U
MupoBbie HOBOCTH. KOpuandeckast koHcynbTanus. ['ocygapcTBeHHOe yrpaBiieHue cepoit
OXPaHBI IPUPOIBI.

http://www.npacific.ru/ np/library/publikacii/tokranov 1/titul.htm

«Y IMBUTENEHBIC TBOPSHUS TPUPOIBI

3Ha4yMTeNbHOE KOJIMYECTBO NepeBeieHHbIX A. M. TopkaHOBBIM cTaTeil u cooOuieHuit o
Pa3IMYHBIX JUKOBUHHBIX OOUTATENSIX 3€MJIM U YAUBUTEIBHBIX TBOPSHUSIX MTPHPOIBI (TI0
Matepuanam xypHaina «National Geographicy).

http://nrc.edu.ru/est/r4/ «bruonornueckas kaptuHa mupay». Kpatkoe nocodue no o0CHOBHbIM
OMoJIOrnYecKUM IpobaeMaM: MPOUCXOXKIEHUE U Pa3BUTHE KU3HU, Pa3BUTHE IKOCUCTEM,
3aKOHBI HACJIE€ICTBEHHOCTH, aHTPOIOJIOT U

http://charles-darvin.narod.ru/ DnexkTpoHHble Bepcuu npousseneHuit Y. Jlapsuna.
http://school-collection.edu.ru Ennnas komnekuust iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
http://school.holm.ru/predmet/bio/ -. llIxonpHe1i Mup: buonorus
http://www.learnbiology.narod.ru/ -M3y4daem Ouosoruto

www.molbiol.ru - [IpakTuueckas MonekynsipHas 6uonorus. I uneprexkcroBas
nHpopmanoHHas 0aza qaHHbIX. ba3a naHHBIX IpeCcTaBlIeHa pa3ieaMu: CIPaBOYHUK,
METO/IbI, pacCTBOPBI, pacd€Thl, 0030pbl. KpacuBble KapTHHKH 110 OMOJIOTUU
OKCKYpCHOHHBIE MaTepHaIIbI

B a1y rpynmny BXOIST pecypchl, KOTOpble MOTYT WJIM IOMOYb Bam BBIOpaTh, HOATOTOBUTH U
ITPOBECTHU IKCKYPCHUIO, UJIM B HEKOTOPBIX KCTPEHHBIX CIY4asiX YACTUYHO 3aMEHUTH €€.

1. MockoBcKuit 300mapK.

"Ha cTtpanunax Haimiero caita Bbl CMOXKETE HAUTH MOIPOOHYI0 HH(OPMAITHIO O 300TapKe,



COBEPILIUTD MYTEHIECTBUE IO €T0 TEPPUTOPUH, TPOUYUTATH MOCIECIHUE HOBOCTH U3 KU3HU
300IapKa 1 MHOroe Apyroe». http://www.zoo.ru/moscow/

2. XapbKOBCKUI 300TapK.

HuTepecHbie HOBOCTH, OTBETHI Ha Baim Bompocsl, mpekpacHas gpororanepes,
yBIIeKaTenbHast pyopuka "3Haere v BhL..." U CTaThHl O )KUBOTHBIX.
http://www.zoo.kharkov.ua/

3. Bupryanbnas Kpacnas Kaura Y306ekucrana — pefikue 1 Hcue3aroniiue BUIbl )KUBOTHBIX
Kapakanmakcrana, BHecennoie B Kpacnyto Kaury Y30ekucrana.
http://redbook.freenet.uz/fau/fauna.htm
4. I'ocynapcTBeHHBIN JlapBUHOBCKHUM My3€l — SKIO3UIIMS, BBICTABKU, SKCKYPCUHU U JIpyTast
uHpopmanus. http://www.darwin.museum.ru/

5. T'ocynapcrBennblii buonornueckuii myseit uM. K. A. TuMupsizeBa — 3Kmno3unus,
BBICTABKHU, SKCKYPCHHU U Jipyras uHpopmanus. http://www.gbmt.ru/

6. ITaneontonornyeckuiit myseid um. 0. A. OpisioBa — 3KIO3UIIMS, BBICTABKH,

9KCKYpPCHH U Apyras uHpopmanus. http://www.paleo.ru/museum

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.dront.ru/ecosites.ru.html. KaTasor skonornueckux caiiToB Ha CTpaHUILIE
opranusanuu "Jlpont".

http://www.aseko.org/. Dxonoruueckoe oopazoBanue. OOpa3oBaHue Jyisl yCTOMUUBOTO
pa3BUTHUS

CaiiT moaepKuBaeTCs acConuanuer "IKoornaeckoe oopazoBanue” U COAEPKUT HOBOCTH
9KOJIOTHYecKOro obpazosanus B crpanax CHI u bantuu. B paznene Teopus
onyOnuKoBaHbl cTaThu "['ymMaHHCTHYECKAs: MOJIENb HKOJIOTHYECKOro oopa3oBanus",
"®opmyra 3KOJIOTHIECKOTO 00pazoBaHus" U "DJKoJoTHUIecKast ITHUKA
http://www.ecoline.ru/books/. DnekTpoHHast sKosoruueckas oubnuorexka B 6ubnuorexe
MMEIOTCS JBa pazjiena: HeMepHuoJUUeCKe N31aHus (KHUTH) U IEPUOINYECKUE DIIEKTPOHHBIE
U3/1aHus. 30ECh Bbl CMOYKETE HANTHU UX AaHHOTHUPOBAHHBIN CIIMCOK, 03HAKOMUTBCS C TEKCTOM
B peKHMe on-line, HOCMOTPETh MOIPOOHOE OMKMCAHNE KHUT, CKauaTh UX apXUB, OPOPMUTH
MOAINCKY Ha JIEKTPOHHOE U3/IaHUE.

http://www.education.spb.ru/gtp/gtp.htm. -IIpoekTt "I mob6anbHO€ MEBITIIIEHNHE" — 5TO
00pa3oBaTeNnbHbIN MPOEKT B 00JIACTH OKPYKAIOLIEH cpelibl, 00beUHSIOMNIN CTYIEHTOB U
IpernojaBaTesiell co BCEro Mupa. Y4actue CTyJeHTOB COCPEA0TOUEHO BOKPYT TaKUX
IIPOEKTOB B 00JIACTH OKpY>KarolIei cpesbl, Kak "3eneHslit kinacc", "YucTsiit Bo3ayx",
"U3yuaem Boay", "IlouBa" u "Mecsi 3emnn".

http://fadr.msu.ru/ecocoop/ . -JleTckuil TENEKOMMYHHUALMOHHBIN IPOEKT "DKOJIOTNYECKOE
COJIpyKecTBO" "DKOJIOTHUECKOE COJIPYKECTBO" — POCCUNUCKHI TETCKUIT
TEJIEKOMMYHHUKALMOHHBIN MPOEKT. B paMKkax npoekTa KOOpAMHUPYIOTCS SKOJIOTHYECKHE
UCCIIEIOBaHMS IIKOJIbHUKOB, PE3YJIbTAaThl KOTOPBIX MyOIHUKYIOTCS Ha caiiTe U 00CcyKIatoTcs
B TeJIeKOH(EpeHIINH.

http://bella-terra.hotbox.ru. -O6pa3oBaTeNbHBIN MPOESKT YIYUIICHUS SKOJIOTHICCKOU
obctanoBku. [ToanepKuBaeTcsi KOMaH10i MOJIOJIBIX YUUTENEH.
http://www.ecostudy.yar.ru/index2.html. -Oxonoruueckre o6pazoBaTeIbHbIE PECYPCHI
Spocnasckoro pernona Ha caiite MOXXHO IO3HAKOMUTBCSI C TPUPOJLOOXPAHUTEIBHBIM
MIPOCBEUICHUEM ISl TOIIKOJIbHUKOB M MJIAAIINX IIKOJIBHUKOB, C TIPETOAaBAHUEM SKOJIOTHH
B CpellHel U crapiuel mkose. Ha caiite Takke NpUCYTCTBYIOT pa3/ienbl: XMMUUECKNE



OCHOBBI SKOJIOTHH U YKOJIOTHYECKHE 00pa30oBaTeNbHbBIE PECYPCHI.
http://express.irk.ru/sc/ecology/azbuka/index.htm. -Oxonoruueckas az0yka [lo maTepuanam
"Dxonorudeckoii a30yku s aeter u moapoctkoB'. — M3marenscteo MHOITY, 1997 r. Ha
caiiTe Tak)Ke MOYKHO HalTH IMPAKTUYECKUE COBETHI 110 IKOJIOTUYECKOM O€30MacHOCTH: KaK
MOJYYUTh HKOJIOTUYECKU YUCTYIO MUIILY, YKOJIOTHYecKasi 0€30IacHOCTh J0Ma U BO JIBOPE,
MOHHUTOPHHT 6€3 MPUOOPOB, MPOCTHIE COBETHI JIIOOUTESIM TUKON IPUPOIBI.

http://zelenyshluz.narod.ru/. - "3enenspiil 103" — 3TO MYTEBOAUTEND 1O YKOJIOTHYECKUM
pecypcam cetu MuTepuer. Haznauenue caiita — mOMOIIIb [10JIb30BATENISIM CETH B ITOMCKE
MH(OPMAIIUU O COCTOSHUU M 3arPS3HEHUH OKPY)KAIOIIEH Cpe/Ibl, O BIUSHUU COCTOSHUS
Cpelbl Ha 3JJ0POBBE, O MYTAX PEHICHUS SKOJIOTHUECKUX MPOOIIeM, a TAaKKe O JPYTUx
BOIIPOCAX 3KOJIOTHH.

http://www.refer.ru/9838 - Dxomnorus u okpyxaromas cpega Karanor u myreBoAUTeNb MO
9KOJIOTMUECKUM PECYPCAM.

http://www.greenpeace.ru/gpeace/. ['punnuc Poccun CaliT poccuiickoro otaeneHus
He3zaBucuMon MexayHapoiHoi opranuzauun GREENPEACE, 3amumaroieii npupoay
MUPHBIMU CPECTBAMU

http://ecology.in-fo.ru/ -CailT coaepxut 0630p IKOJOTUUYECKUX MATEPUATIOB,
MIpeJICTAaBICHHBIX 110 pa3ienaM: SKojorudeckast foktpuna Poccuiickoit denepanum,
3aKOHOAATEIBCTBO, IKOJIOTHS U HKOJIOTUYECKUE TIPOOJIEMBL, )KU3Hb 3alI0BEIHAS,
HAI[MOHAJILHBIC TTAPKHU U 3alIOBETHUKU.

http://ecology.samara.ru/. - [IpaBoBast mHGOpMAaIUs B 001aCTH OXPaHbl OKPYKAIOIIEH
cpensl CaiiT COCTOUT U3 HECKOJIBKUX TEMAaTUYECKU OOMIMPHBIX TOJO0POK IOKYMEHTOB U
Pa3IMYHbIX MaTEPUAJIOB 10 3KOJOTHH.

http://www.trizminsk.org/e/prs/233016.htm. ITporpamma 3K010rH4ecKOro BOCIIUTAHUS
nerei. .. [Iporpamma 3K0J0rM4ecKOro BOCOMTAHUS AETEN JOIMIKOIBHOIO M MIIAIILIETO
IIKOJILHOTO BO3PACTa B YCIOBHSX JETCKOTO CAHATOPHSI.
http://referat.sumy.ua/ecology/ecology.html. Pedeparsl o sxonorum [IpencraBieHsb
pedepatsl o 3xon0ruu B hopmare zip.

http://www.ecolife.org.ua/. Oxonornueckuit Web-cailT, KOTOpbII TOMOKET YCTaHOBJICHUIO
KOHTAKTOB MEXAY JIFOJIbMH, 3aMHTEPECOBAHHBIMH B PELLICHUH MTPOOJIEM OXpaHbI
OKpY>KaloIleu Cpeibl.

http://www.debryansk.ru/~Ipsch/uchitel/bilet/index.htm. IIpumepHbIe 3K3aMeHaIMOHHbBIE
OuseTsl Ui yupexaeHuil bunersl u Bompocs! Kk ak3ameHam Uit 9 u 11 kinaccos, B ToM
YHCJIE TI0 DKOJIOTHH.

http://www.fegi.ru/ecology/links/index.htm. Caittsl [IpuMopbs 3K0TOTHYECKOI
HanpaBJlIeHHOCTH. PernonanpHele 3Kog0rnueckue caiTol. ['1o0anbHbIe SKOJOTHYECKUe
npoOeMbl. Dkonorudeckoe oopazoBanue. OOIIECTBEHHBIE YKOJIOTHYECKUE OPTaHU3aIINH.
3anoBeIHUKY M HallMOHAJIbHBIE Tapku. Pedepatsl no skonoruu. JIpyrue uurepecHsle
9KOJIOrMYecKre caiTel. KpynmHble KOMIEKIINN CChIIOK MO IKOJIOTHH.
http://greenfield.fortunecity.com/flytrap/250/index.htm. YepHoObabCcKHit TOpTan Caift
noaaepxkupaercs MHctutyToM npobiieM yenoBeka. B mose MHTEpecoB HHCTUTYTA
HaXO0/ATCs MPOOJIEMBI YeJIOBEKa B KOHTEKCTE Pa3BUBAIOIIEICS TEXHOJIOTHYECKOM
LMBUIIN3ALUH.

http://www.examen.ru/. "Dx3amens! Online" — 06pazoBaTeabHBIN MPOEKT KOMITAHUU
Begin.Ru, 0CHOBHOI 11€7TbI0 KOTOPOTO SIBIISIETCS CO3/IaHre WH(DOPMAITMOHHOTO pecypca,
coJiepKaliero yueOHble, 5K3aMeHaIlMOHHbIE U pa3BleKaTebHbIE MAaTEPUAIIbI IS T€X, KTO
XOYET NMPOBEPUTH CBOM 3HAHMSI K HABBIKU B CAMbBIX Pa3HbIX 00JaCTIX 4eJI0BEUECKOH
nesTenbHOCTH. B pasznene Hayku o yenoBeke MOYKHO HalTH CTaThbU IO SKOJIOTHH.
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