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INOACHUTEJIbHAA 3AIINCKA

ITpu pa3paboTke mporpaMMel 1Mo OMOJIOTHH TEOPETUYECKYI0 OCHOBY ISl ONPEIEICHUs MOIX0/I0B K
(dbopMHpOBaHUIO coziepKaHUsI yueOHOro npenMera «bHoaorus» cocTaBuiIn: KOHIENTYAIbHbBIE MTOJOXKEHHS
dI'OC COO o0 B3aMMOOOYCIOBICHHOCTH IEJICH, COAEpPXKAHUSA, PE3YJIbTAaTOB OOy4YeHHs] M TpeOOBaHUU K
YPOBHIO IOATOTOBKHU BBIIYCKHHUKOB, IOJIOXEHHS 00 OOLIMX LENAX M NPUHLUINAX, XapaKTEpU3YIOLIMX
COBPEMEHHOE COCTOSTHHUE CHCTEMBI CpelHero odmiero obpazoBanusi B Poccuiickoit denepanuu, a Takxke
MOJIOKEHUA O creuuduke OHOJIOrUHM, €€ 3HAYEHUM B TMO3HAHUM JKUBOM MPHUPOABI U OOecreueHUn
CYLIECTBOBAaHMSI 4enoBeueckoro obmecta. CorinacHO Ha3BaHHBIM IMOJIOXKEHUSM, OMpEesieHbl OCHOBHBIE
(GyHKIHMU TPOrpaMMBI 10 OMOJIOTHU U €€ CTPYKTYpa.

[IporpamMma 1o Owonoruu AaéT MNpeACTaBICHUE O IMensX, o0 oO0miel crpareruu OOydYeHUs,
BOCIIMTAHMSI M Pa3BUTUS OOYYaIOIIMXCS cpelcTBaMu ydeOHoro mnpeamera «buomorusi», ompenenser
o0si3aTeNIbHOE TPEIMETHOE COJAEpKaHME, €ro CTPYKTYpy, pacmpeleiieHHe Mo pas3ieiaM U TeMaw,
PEKOMEHIYEMYIO IIOCJIEA0BAaTENbHOCTh H3Y4YEHMsI y4yeOHOro Mmarepuaja ¢ Y4ETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTMKH 00pa3oBaTeNbHOTO IPOLECCa, BO3PACTHBIX OCOOEHHOCTEH
00y4aroImXxcs.

B mporpamMMe mo OMONOTMHM TakKe YYHTHIBAIOTCA TpeOOBaHUS K IIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM pe3yibTaTaM OOy4eHHUs B (POPMHPOBAHWU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEIBHON  JIeATENFHOCTH/YIEOHBIX  JCHCTBHI  OOYYalOUIMXCS IO OCBOGHHUIO  COJCpIKAHUS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mno Ouwomoruu (10-11 xmaccel, 06a30BBI YPOBEHb) pealM30BaH IPUHIIUIL
IIPEEMCTBEHHOCTH B M3Y4YEHMM OMOJIOrUH, Oiarojapsi 4eMy B HEH MPOCMaTpHUBAETCs HANPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHPOBAHMUEM ECTECTBEHHO-HAYYHOT'O MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMM JTUYHOCTH, SKOJOTHYECKOr0 MBINUICHHS], MPEACTABICHUI O 310pOBOM 00paze XU3HU U
OepeXHBIM OTHOLIEHHMEM K OKpyKaromei mnpupoaHoi cpene. [loaToMy Hapsany ¢ U3ydeHHEM
00IIEeONOIOTUYECKUX TEOPHid, a TaKKe 3HAHWH O CTPOCHUH XKMBBIX CHCTEM Pa3HOTO paHra W CyIIHOCTH
OCHOBHBIX IIPOTEKAIOIIMX B HHUX IIPOLECCOB B IMporpaMmMe IO OHOJOTMU YJEIEHO BHUMaHUE
WCIOJIb30BAHUIO TIOJYYEHHBIX 3HAHWW B TIOBCEIHEBHOM KU3HU JUISl pPEUICHHS MPUKIAIHBIX 3a/1ad, B TOM
yuciae:  NpOQMIAKTUKM  HACJIEJACTBEHHBIX  3a00JeBaHMH  YeOBEKa,  MEAUKO-TEHETHYECKOTrO
KOHCYJbTUPOBaHUS, OOOCHOBaHMSI HKOJIOTMYECKH II€JIeCOO0pa3HOro TOBEAEHUS B  OKpYXKarolen
MIPUPOHOM Cpefie, aHaIu3a BIUSHUS X03sIICTBEHHOM 1€ATEeIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX DKOCHUCTEM. YCUJICHHE BHHUMAHMS K MPUKIAIHOW HANpaBIEHHOCTH y4eOHOTo MpeaMera
«buonorus» NpoAUKTOBaHO HEOOXOAMMOCTBIO 00ECTICUeHHs YCIOBUIL 1715 peIlieH!s] OJJHOM M3 aKTyalbHbIX
3aJ1a4 IIKOJIBHOr0 OMOJIOTHYECKOr0 00pa3oBaHusl, KOTopas mpemnoaraet popMuUpoBaHUE Yy 00yUarOIINUXCS
CIOCOOHOCTH aJJalTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOILErOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeaHero obimiero oOpa3zoBaHus 3aHMMAaeT BakHOoe MecTo. OHa obecrieunBaer
¢dopmupoBaHHEe Y O0yYaroIIUXCs NMPEACTaBICHUI O HayyHOM KapTHHE MHUpa, pacliupseT U o0oOIiaer
3HaHUS O XUBOW HpUpoje, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alliM M 3BOJIIOLUH,
CO3/1aéT yCIOBUS JUIsl: TIO3HAHMSI 3aKOHOB JKMBOM MpPHUPOAbI, (GopMUpOBaHUS (DYHKIHMOHAIBHOM
IPaMOTHOCTH, HaBBIKOB 3[0pOBOTO M 0€30MacHOro o00pa3a JKW3HHM, SKOJOTHYECKOIO MBbIIUIEHUS,
LIEHHOCTHOT'O OTHOILIEHUS K KUBOW ITPUPOJIE U YETOBEKY.

Bosbiioe 3HaueHre OMONOTHS UMEET TAaKKe JJIS pelIeHHUs] BOCIIMUTATENbHBIX M Pa3BUBAIOIIMX 3a]1a4
cpemHero oOmiero oOpa3oBaHuUs, CcoOIMaNIHM3alMy oOydarommxcs. M3ydenue Owmonornm obOecrmeunBacT
ycIoBHst UIsl (POPMHUPOBAHUST WHTEIUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX W WH()OPMAIIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET MHTETPAallMU OWOJIOTMUYECKUX 3HAHMWA C MpPEJCTABICHUSMHU U3
ApyruxX y4eOHBIX IMPEIMETOB, B YAaCTHOCTH, (U3MKU, XUMHMU M reorpaduu. Ha3BaHHbIE NOJOXKEHUS O
MpelHa3HauYeHUN y4eOHOro mnpeamera «buONOTHsS» COCTAaBWIM OCHOBY JJIS ONpEAeNieHUs MOJIXOJ0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHUSL, TPEJICTABJICHHOIO B IPOrpaMMe 1o OMOJIOTHH.



OTt60p comepkanus ydeOHOro npeameTa «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C TTO3UIIHMA
KYJIbTYPOCOOOPA3HOT0 MOJX0Aa, B COOTBETCTBUU C KOTOPHIM O0YyYaroIIMecs TOJDKHBI OCBOUThH 3HAHMS U
yYMEHHUsI, 3HauuMble Ui (opMupoBaHMs OOLIEH KyJIbTYpbl, OMNpEIENsIolne aJeKBaTHOE MOBEACHUE
YelloOBeKa B OKPYXKAIOIIEH MPUPOTHON cpesie, BOCTPeOOBaHHBIE B MOBCEIHEBHOMN KU3HU U MPAKTUYECKOM
nesrenbHOCTH. Oco00e MECTO B 3TOH CHCTEME 3HAaHUM 3aHMMAIOT 3JEMEHTHl COJIEp)KaHHs, KOTOpHIE
CIIy>)KaT OCHOBOH [Uisi (OPMHUpPOBaHUS MPEICTABICHUI O COBPEMEHHOH €CTEeCTBEHHO-HAy4YHOH KapTHHE
MUpa W I[IEHHOCTHBIX OpPHUEHTAlUSAX JMYHOCTH, CIOCOOCTBYIOUIMX TyMaHH3aluu OHOJIOTUYECKOTO
oOpa3oBaHwUs.

CTpyKTypHpOBaHUE COJEpKaHMsI y4eOHOrO MaTepuaia B MporpaMMe 1Mo OMOJIOTUN OCYIIECTBIICHO C
y4€TOM MPUOPUTETHOTO 3HAUYECHMSI 3HAHUM 00 OTIMYUTEIBHBIX OCOOEHHOCTSIX KHUBOW MPUPOIBI, O €&
YpOBHEBOIl OpraHu3allid M SBOMIONMH. B COOTBETCTBUM € 3TUM B CTPYKType y4eOHOro IpeaMera
«buonorus» BblAEIEHBI CIEAYIOIIME COAEpKATEIbHbIE IUHUM: «buosorus kak Hayka. MeToasl Hay4yHOTO
no3HaHus», «Kierka kak 6uosnorndeckas cucremay, «OpranusmM Kak Ouosiorudeckasi cucreMay, «Cucrema
U MHOT0OOpa3ue OPraHUYecKOro MHUPay», «IBOJIOLMS KUBON MPHUPOABD, «IKOCUCTEMBI U MPHUCYLIUE UM
3aKOHOMEPHOCTH.

Lenp n3ydenus: yuebnoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJIaJCHHE 00YyJaIOUTMMHCS
3HAaHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3aIllK )KUBBIX CHCTEM PAa3HOTO paHra U MpUOOpeTeHHE
YMEHUI UCHOJIB30BaTh 3TU 3HAHUS ISl TPAMOTHBIX JCHCTBHUI B OTHOIIEHUU OOBEKTOB KUBOW MPUPOJBI U
pElIeHUs Pa3IMYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTkeHue e u3ydeHus yaeonoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecCTIeYHBAETCS
pEILIEHNEM CIIENYIOIINX 3aau:

OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl 3HAHUW O OWOJIOTMYECKUX TEOPHsIX, YUYEHHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBHJIaX, CIY>KallMX OCHOBOW I (hOPMUPOBAHMS MPEICTABICHUN O
€CTECTBEHHO-HAYYHOM KapTHMHE MHpa, O METOJaX HAay4yHOro II03HaHHUSA, CTPOEHHH, MHOTrooOpasuu Hu
0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OPTaHU3AIMH, BBIIAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTUH;

dbopMupoBaHue y OOy4yarolUXCs IO3HABATEIbHBIX, MHTEJUIEKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN B Ipoliecce aHajan3a JaHHBIX O MyTAX pa3BUTHSA B OMOJIOTMM HAy4YHBIX B3IJIJOB, UAEH U
MO/IXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOT0 YPOBHS OpraHU3alluy;

CTaHOBJIEHHE Y 00y4aronuxcs 001el KyabTypbl, QyHKIIMOHAIBHONW IPaMOTHOCTH, Pa3BUTHE YMEHHH
OOBSICHATH M OLICHUBATh SIBJICHHS OKPY)KAIOLIET0 MUpPA *KUBOM MPUPOJIbI HA OCHOBAaHUM 3HAHUHN M OIBITA,
MOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTUH;

¢bopMupoBaHUE y OOy4YalOIIMXCS YMEHHI WJUIIOCTPUPOBATh 3HAYEHHE OMOJOTMYECKHX 3HAHUU B
MPAKTUYECKOM JIeATENIbHOCTH 4YelIOBeKa, pPAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOT HiA;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS  YEJIOBEKOM KUBOM  MPUPOJIBL,
HEO0OXOMMOCTH OEpeKHOTO OTHOUIEHHS K HeH, COONI0JEeHHsS STUYECKUX HOpPM IIpU IPOBEIECHUU
OMOJIOTMYECKUX MCCIIEIOBAHUM;

OCO3HaHME LIEHHOCTH OMOJOTMYECKUX 3HAHUHU IS MOBBIIIEHUS YPOBHS SKOJIOTHYECKON KYJIbTYpBHI,
1 GopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHHUH B MOBCETHEBHOM KU3HU ISl OLICHKHU IOCIIEICTBUI
CBOEH JEATETbHOCTH MO OTHOLICHUIO K OKPY)KaIoILIeH cpeze, cOOCTBEHHOMY 3710pOBbIO, 00OCHOBAHUE U
co0uroIeHre Mep MPOPUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero obmero oopa3zoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE, SIBIISETCS
00s13aTeIbHBIM yU4e€OHBIM IPEIMETOM, BXOJSIIMM B COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHI.

Jlnst u3yyeHus 6MoIorun Ha 6a30BOM YpPOBHE Cpe/iHero oo1iero oopazoBanus OTBOAUTCS 68 4acoB: B
10 xmacce — 34 ygaca (1 gac B Heemno), B 11 kiacce — 34 yaca (1 yac B Henento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
Tema 1. buojsiorusi Kak Hayka.
buonorns xak Hayka. CBs3p OMOJIOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMH M JIPYTUMHU
€CTECTBEHHBIMH HayKamu, ¢puinocopueii, STUKOM, 3cTeTUKON U npaBoM. Ponb 6uonorun B popMHUpOBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJOTUIECKIX HAYK.
Mertoabl MO3HaHUS JKUBOW HpUpoAbl (HAOMIOJEHHE, HKCIEPUMEHT, OIHUCAHUE, W3MEpEHHUE,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX).
JdeMoHcTpanum:
[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.
Tabnuue! u cxemsl: «MeToAbI TO3HAHUS JKUBOU PUPOABI».
JlabGopaTropHble U NpaKTUYecKue padoThbl:
[Tpaktuyeckas padora Ne 1. «Vcrnonb30Banue pa3nMyHBIX METOJOB MPU U3YUYECHHH OHOIOTMYECKHX
O0OBEKTOBY.
Tema 2. ’KuBble cucTeMbl 1 X OPraHU3aI U,
XKusble cucrembl (OMOCHCTEMBI) Kak MpeaMeT U3ydeHHus Ouosoruu. OTIMYME JKUBBIX CHCTEM OT
HEOPraHUYECKON IPUPOJIBIL.
CpoiicTBa OmocucTteM M WX pa3HOoOpa3we. YPOBHU OpraHM3aluyd OHMOCHUCTEM: MOJICKYISIPHBIH,

KJICTOYHEBIHN, TKAHCBEIH, OpraHU3MEHHBIMN, MO YJISIIUOHHO-BUA0BOI, 3KOCHCTEMHBII
(6roreoeHOTHYECKHI ), OMOC(EPHBIH.
JdemoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY KU3HUY, «YPOBHHU OpraHU3alluy >KUBOM IIPUPOIBD.

Ob6opynoBanue: monaens mosiekyinl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHHE KJIETKH.

XVWMHUYECKUI COCTaB KJIETKH. XMMUYECKUE DIIEMEHTBI: MAKpOAJIEMEHTBI, MUKPO3JIeMEHTHI. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BEILECTB B KieTke. [loanep:kanne ocMoTHYECKOTro OasiaHca.

benku. CoctaB M cTpoeHHe O€IKOB. AMHHOKHMCIOTBI — MOHOMeEphI OenkoB. HezameHumble u
3aMEHUMbIE AMHHOKUCIOTHl. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYJIbI
(nepBuYHasi, BTOpUYHAs, TPETHUYHas M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKHE CBOICTBa OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

depMeHTHl — Ouonornueckue Katanuzatopsl. CTpoeHne (epMeHTa: akKTUBHBIA LIEHTP, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTinuns GpepMeHTOB OT HEOPraHMUECKUX KaTaln3aToOpOB.

VYrneBonbl: MOHOCaxapuabl (TJIIOK03a, pud03a M JIe30KCUPH003a), qucaxapuibl (caxaposa, JIaKTo3a)
U TIoJiucaxapuabl (Kpaxmall, TIIMKOTeH, 1IeJII0103a). buonornyeckue QyHKIMK yTIeBOIOB.

Jiunuapl: Tpurauuepuasl, ¢dochonunuabl, crepounsl. I 'uapoduabHO-TUAPOPOOHBIE CBOMCTBA.
buonornyeckue ¢pynkuuu mununoB. CpaBHEHHE YIIIEBOIOB, OSIKOB M JIUIHUOB KAK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotel: IHK nu PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX KUCIOT. CTpoeHue
u ¢pyukun JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: ctpoenue u GpyHKuuu.

[utonorus — Hayka o kierke. Kierounas teopusi — mpuMep B3aMMOJAEHCTBHS HIeH U (akToB B
Hay4YHOM ITO3HAHUU. METO/bl U3yUEHUS KIETKH.

Krnetka kak nenoctHas xuBasi cucrema. OO01iMe NpU3HaKK KJIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
mouekynbl JIHK xak renernueckuit annapart, cucreMa cUHTe3a Oenka.

Tumel KJI€TOK: yKaprHOTHYECKasi U NMpoKaproTHueckass. OCOOEHHOCTH CTPOEHUS MPOKAPHOTHIECKOM
kinetku. Kierounas crenka Oakrtepuii. CTpoeHHe »YKapHOTHUECKOW KieTkH. OCHOBHBIE OTINYHS
PacTUTENBHOM, KUBOTHOM U TPUOHON KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKAa, TJUKOKAJIMKC, HUX (YHKIHH.
[Tna3marudeckass memOpana, e€ cBoiicTBa u ¢yHkuu. LlutoruiazmMa u e€ opranouasl. OgHOMEMOpaHHBIE
opraouas!l knetrku: OIIC, anmapar [ompmpxu, sm3ocomsl. [lonmyaBTOHOMHBIE OpPraHOUABI KIIETKH:
MUTOXOHJIpUH, TuTacTuibl. [Iponcxoxaenne MUTOXOHIpU W Tuiactua. Buael mnactua. HememOpanubie



OpPTraHOWIBl KIETKH: pPUOOCOMBI, KJIETOYHBIH IIEHTp, LEHTPUONM, PECHHYKH, KIyTUKA. DYHKIUU
OpPraHoOUOB KJIETKU. BkitoueHus.

SAnpo — peryasaTopHslii LeHTp kiaeTku. CTpoeHue sapa: suepHas o00J04Ka, Kapuoriazma, XpoOMaTuH,
SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEWIECTB B KIIETKE.

JdemMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsbl: «PacripeeneHue XMMUYECKUX JJIEMEHTOB B HEXMBOW mHpupone», «PacmnpeneneHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOEY.

Tabmuuel u cxemsl: «llepuoguueckas TaGiaMLIa XMMHYECKHX 3JIEMEHTOBY», «CTpOCHHE MOJIEKYJIbI
BOJbI», «buocunres Oenka», «CTpoeHue Mosekynbl Oenka», «Ctpoenue Qepmenra», «HyknenHoBble
kucnotel. JITHK», «Ctpoenue monexkynsl AT®», «CtpoeHue 3ykapuoTHuyecKoil kieTkn», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOEHHE pPACTUTENBHON KIETKW», «CTpOEHHE NPOKAPUOTUYECKON KIIETKH,
«CTpoeHue A1pa KIETKW», «Y TIEBOAb, «JIunuas».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYyAOBaHUE AJIsi NMPOBEACHMS HAOJIOJCHUM, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEPHUATIbHBIX KIETOK.

JlaGopaTopHble M IpaKTHYeCKUEe PadoThI:

JIaGoparopnast padora Ne 1. «/3ydeHne KaraquTHYECKONM aKTUBHOCTH (DepMEHTOB (Ha mpumepe
aMMJIa3bl WM KaTaasbl)».

JIaGoparopHas pabora Ne 2. «M3ydyeHue CTpoeHMs KJIETOK PAcTEeHH, )KUBOTHBIX W OakTepuil moj
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENaparax U X OIMUCaHHUE).

Tema 4. /KusHeaesTeJIbHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTa00dUM3M. AcCUMWIAIUSA (TUIACTHYECKUH OOMEH) W JUCCUMUJISAIIUS
(oHepreTHyeckuii 0OMeH) — JIB€ CTOPOHBI €IMHOIr0 Ipolecca merabonu3ma. Poiab 3aKOHOB COXpaHEHUs
BEIIECTB ¥ SHEPTHH B IOHUMAHUU METa00IM3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPO(dHBI U reteporpodHbii. Pors hepMeHTOB B 0OMEHE BEUIECTB H
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunTte3. CeroBast u TeMHOBas (as3bl poTocuHTe3a. Peakiuu dortocunreza. IPHeKTUBHOCTD
¢otocuHTe3a. 3HaueHue (PoTocuHTE3a ISl JKU3HMU Ha 3emiie. BiusiHue ycioBuil cpenbl Ha (POTOCUHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOoCUHTEe3. XeMOCHHTE3UpYyIole OakTepuu. 3HaYeHHE XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIle.

OHepreTndyeckuii oOMeH B KieTKe. PaclienieHue BEIECTB, BBbIJIEIEHUE U aKKyMYJIHPOBaHUE
SHEPruM B KJIETKE. DTambl sHepreTuueckoro oomena. ['nmukonus. bpoxenue u ero Buabl. Kucimoponnoe
OKHUCJIEHHWE, WM KJeToyHoe jbixaHue. OxuciautensHoe (ochopunupoBanue. IP(HEKTUBHOCTh
HHEPreTUYecKOro oOMeHa.

Peaknun MatpuyHoro cuHTes3a. I'enetnueckass mHpopmanus u JIHK. Peanuzanus reHernyeckoi
uH(popmManuu B KieTke. ['eHeTnueckuil ko u ero cBoictBa. TpaHnckpunius — MaTpuunblii cunre3 PHK.
Tpancnsius — O6uocuHTe3 Oenka. Dranbl TpaHcasuuu. KomupoBanue amuHOkuciaoT. Pons pubocom B
OnocuHTese Oenka.

Hexnerounsle ¢opmbl xku3HHM — BUpychl. Mcropusi orkpeitusi BupycoB (. WM. MBanoBckwuii).
Oco0eHHOCTH CTPOEHHMSI U JKU3HEHHOTO 1MKJIa BUpycoB. bakrepuodaru. bonesnu pacrenuil, KUBOTHBIX U
4eNoBeKa, BbI3bIBaeMble BHUpycaMu. Bupyc nmmyHonedunuta yenoseka (BY) — Bo3Oyaurens CIIN/a.
OOparHasi TpaHCKpUIIMs, peBepTaza W HHTerpasa. IIpodumnakTuka pacnpoCTpaHEHUs BHUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

[Toptpetsr: H. K. Konsuos, JI. M. IBanoBckui, K. A. Tumupszes.

Tabmuuet u cxembl: «Tunmbl nuranus», «Metaboausm», «MHUTOXOHAPHSY, «IHEPreTHUECKHU
obmen», «Xnopomacty, «Porocunres», «Crpoenune JJHK», «CtpoeHne u (QyHKIMOHHPOBAHUE TEHAY,
«Cunre3 Oenka», «['enernyeckuil koa», «Bupyce», «bakrepuodarun», «CTpoeHue M KU3HEHHBIM LUKI
Bupyca CIIM/]a, 6akrepuodaray, «Permmkanus JJHK».



Ob6opynoBanue: monenu-ammnkamuu «Yasoenne JIHK wu Tpanckpummsy, «buocunte3 Oenkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJbHOE PAa3BUTHE OPraHNU3MOB.

KiteTounsIii UK, WU KU3HEHHBIA MUK KiIeTkH. aTepdasza u Mmutos. IIporeccel, mpoTekaroniue B
uHTepdaze. Pernmukanus — peakius marpuunoro cunrte3a JIHK. Crtpoenue xpomocom. XpoMOCOMHBIN
Habop — kapuoTun. /UMmonHbINA ¥ ramionJHbI XpOMOCOMHBIE HaObopbl. XpoMaTtusl. Llutonornyeckue
OCHOBBI Pa3MHOXEHUS U HUHAUBUIYAIBHOI'O PA3BUTHS OPTaHU3MOB.

Henenne kietkn — muto3. Craguu muto3sa. [Ipoueccsl, mpoucxoasiume Ha pa3HbIX CTAAUSIX MUTO3a.
buonornueckuii cMbICII MUTO3A.

[TporpamMmmupyemMast TOEb KJISTKH — arloInTo3.

@DopMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe U mojioBoe. Buibl 6ecronoro pa3MHOKEHUs: eJIeHNe
HAJBOE, IMOYKOBAHHME OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOPAa30BaHME, BETETATHUBHOE pPa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAYCHUE ISl CENIEKLINU.

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOTO.

Meito3. Ctaguu meio3sa. [Iponecchl, npoucxoasanme Ha cTaausx menosa. [loBenenue xpomMocom B
Mmerose. Kpoccunrosep. bruonornueckuii cMpIca 1 3HaU€HUE MeH03a.

I"amerorenes — mporuecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KMBOTHBIX. [10/I0BBIE XKene3bl: CeMEHHUKU
u smyHuku. OOpa3oBaHHWE W pPa3BUTHE TOJIOBBIX KIETOK — TaMmeT (CrepMaTo30Wj, SUIIEKIEeTKa) —
ciepmaroreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SHIEKIETOK M criepMaro3ouoB. OIIog0TBOpEHHE.
[TapTeHorenes.

NnnuBuayanbHoe pa3BuTHe (OHTOTeHE3). OMOpUOHABHOE pa3BUTHE (IMOpHOreHe3). ITambl
SMOpPUOHAIILHOTO PAa3BUTUS Yy TIO3BOHOYHBIX JKUBOTHBIX: JPOOJICHUE, TacTPYJSIUs, OPraHoreHes.
[TocTaoMOpHOHATBHOE pa3BUTHE. THIIBI MOCTIMOPHOHAIBHOTO PA3BUTHS: TIPSIMOE, HETIPSIMOE (JTAIMHOYHOER).
Brnusinue cpezpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU Pa3BUTHS.

JdemoHcTpaumnu:

Tabnuis! u cxeMbl: «POpMBI pa3MHOKEHUS OPTraHU3MOBY, «JIBOITHOE OIJI0I0TBOPEHHUE Y IIBETKOBBIX
pacteHuii», «BeretatuBHOE pa3MHOKEHUE pacTeHUI», «/lenenue kinetku Oaktepuii», «CTpoeHHEe MOJTOBBIX
KIIETOK», «CTpoeHue xpoMocombl», «Knerounwlii mukm», «Pemmukaums JHK», «Mwutoz», «Mehiosy,
«IIpssmoe u Hempsimoe pa3BuTHE», «['aMeToreHe3 y MJIEKOMUTAIOMUX M 4YeloBeKa», «OCHOBHBIE CTaIUU
OHTOTI'EHE3a».

O6opynoBaHue: MUKPOCKOT, MUKpompenaparsl «CrepMaTo30U/IbI MICKOTTUTAIOIIETOY, «IHIIeKIeTKa
MJIEKOIUTAOIIET0», «KaproKuHe3 B KJIETKax KOpPEUIKa JIyKay, MarHUTHasi MOJENb-anIuInKanus «Jlenenue
kietkuy, moaens JIHK, monens metadazHoit XpoOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHas padota Ne 3. «HabmrogeHue MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MHUKpOIpenaparax.

JlabopaTtopHas pabota Ne 4. «/3ydyeHue cTpoeHus MOJTOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpENapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[IpenMer u 3amauu reHeTHKHU. VcTopusi pa3BUTHS T€HETHKU. PONb IUTOIOTHU W AMOPHOIIOTUU B
CTAaHOBJICHUHM TE€HETUKU. BKIIam pOCCHUUCKHUX U 3apyOEKHBIX YYEHBIX B PA3BUTHUE TEHETUKH. METOIIbI
TeHETUKH  (THOPUIOJOTUYECKUM,  ITUTOTEHETUYECKUM,  MOJIEKYIsIpHO-reHeTnuecknii).  OCHOBHBIE
T€HETUYECKHE MOHATHUSA. [ eHeTHUecKas CHMBOJIMKA, HCIIOJIb3YEMasi B CXEMaX CKpPEIIMBAHUM.

3aKOHOMEPHOCTH HAaClleJIOBaHHUs TMPU3HAKOB, ycTaHOBJIeHHble [. Mennenem. MoHorubpugHOoe
CKpelllMBaHue. 3aKOH €IMHO-00pa3usi TMOPUIOB MEpPBOro MokoieHus. [IpaBuino TOMUHHpPOBaHHS. 3aKOH
paclIeruieHus: TpU3HaAKoB. [ nnore3a yuctoTel rameT. [1ojiHOE U HEMOJIHOE TOMUHUPOBAHHE.

JlurunOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHMs MPU3HAKOB. [luTorenernueckue
OCHOBBI ~ JUTHOPUTHOTO CKpELIUBaHUS. AHanuzupyroiee CKpElIMBaHuUE. Hcnons3zoBanue
aHAJIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIpeIeJICHHsI TEHOTUIIA OCOOH.

CueruieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mo CHEIUIEGHHOMY HAaceIOBaHUIO
reHoB. Hapymienue crienienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.



XpOMOCOMHAasi TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKrEe KapThl.

I'enernka mnona. XpOMOCOMHOE oOmNpeAeneHue 1oja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Opraau3Mbl. HacnenoBanue npus3HakoB, CIEIUVIEHHBIX C IOJIOM.

N3meHunBOCTh. Buapl M3MEHUYMBOCTH: HEHACJEICTBEHHAss W HacleICTBeHHas. Poib cpensl B
HEHACJIeICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKA MOIU(PUKATMOHHONW M3MEHYMBOCTH. BapuannonHsIi
psl ¥ BapualMoHHas kpusas. HopMa peakuuu npusHaka. KoinuecTBeHHbIE M KAYECTBEHHBIE IIPU3HAKU U
ux HopMma peakiuu. CBoiicTBa MOAM(PHUKAITMOHHON H3MEHYUBOCTH.

HacnencrBennasi, nin reHOTUIHYECKas, U3MEHYUBOCTh. KoMOMHaTHBHAsT M3MEHYMBOCTh. Meiio3 u
MOJIOBOM  TIpoIlecC — OCHOBa KOMOWHATHMBHOW WM3MEHYMBOCTH. MyTallMOHHAs HM3MEHYHMBOCTD.
Knaccupukanuss Myrtaumid: TeHHBIE, XPOMOCOMHBIE, TE€HOMHBIE. YacToTa W TPUYMHBI MYTAIHiA.
MytareHnnble (hakTopbl. 3aKOH TOMOJIOTUYECKHX PSAOB B HaciencTBeHHoM n3menunBocty H. . BaBumoga.

BuesaepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka denoBeka. Kapuorun uenoBeka. OCHOBHbIE METOJbl TE€HETUKM  4YEJIOBEKa:
TCHEAIOTUYECKUN, OJM3HEIOBbI, NUTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJICKYJISIPHO-TEHETHUECKUH.
CoBpeMeHHOE onpeiesIeHUe TeHOTUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE
¢ nomomipto [II[P-ananu3a. HacnencrtBeHHble 3a00jeBaHHsS 4YeIOBEKAa: TeHHbIE O0OJe3HU, OOJE3HU C
HACJIEICTBEHHONW MPEeIpacioioKeHHOCThIO, XPOMOCOMHBIE 0o0je3Hu. CoMaTHYeCKHe M TeHepaTUBHbBIC
mytanuu. CTBONOBBIE KIETKH. [IpuHIMIBI 310poBOro oOpasa >KU3HHU, AMATHOCTHKH, MPO(PHUIAKTUKUA H
JICYEHUsI T€HETHUYECKUX Oose3Hel. MeauKo-reHeTUUecKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIULIMHCKON
TeHETUKH B MPEAOTBPAILICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHMI YellOBEKa.

JdemoHcTpanum:

[Toprpersr: I'. Mennens, T. Mopran, I'. e @pus, C. C. Yersepukor, H. B. Tumodeer-PecoBckmii,
H. 1. BaBuios.

Tabnumpl u cxembl: «MOHOTHOPUAHOE CKpEIIMBAHUE M €0 IIUTOTCHETUYEeCKash OCHOBa», «3aKOH
pacierieHusi M ero ILUTOTeHETHYeCKass OCHOBa», <«3aKOH YHCTOTHI TaMmeT», «JlurubpuaHoe
cKpelrBanuey», «L{utomornyeckue OCHOBBI AUTHOPUIHOTO CKpeInMBaHusA», «Melo3», «B3aumonelictue
QJJICNIbHBIX TE€HOB», «['€HeTHYecKue KapThl PACTEHHM, >KUBOTHBIX W 4YeJIOBEKa», «l'eHeTwka Imosay,
«3aKOHOMEPHOCTHU HACJEN0BaHUs, CLEIUIEHHOTO € MOJIOM», «KapuOTHIIBI YeTOBEKA U )KUBOTHBIX», «BHbl
U3MEHYMBOCTHY», «MoaudukanoHHas W3MeHUYMBOCTb», «HacnenoBanue pesyc-¢akropa», «I'eHeTHka
rpynn KpoBu», «MyTaliuoHHAs U3MEHYUBOCTbY.

ObopynoBanue: MOJIEJTH-aNTUIAKAITUU «MonorubpugHoe CKpEIIBaHUE, «HemomHoe
JOMUHHMpOBaHUE»,  «JlurubpunHoe  ckpemuBaHue», «llepekpécT  XpoMocoMm», MHKPOCKON U
Mukponpenapar «Jpo3opuna» (Hopma, MyTrauu (GopMbl KpbIIILEB U OKpacku Tena), repbapuit «l'opox
ITIOCEBHON».

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaGopatopHass paGora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHJIHOTO M JAUTHOPHUIHOTO
CKpeLIMBaHUs y Ap030(UiIbl Ha TOTOBBIX MUKpOMpenapaTax.

JlabopatopHnas pabora Ne 6. «/3ydyenne MOAMPUKAIIMOHHOW W3MEHUYMBOCTH, TOCTPOCHHUE
BAPUALIMOHHOTO PSiia U BAPUALIMOHHON KPUBOI».

JIaGoparophas padota Ne 7. «AHanu3 MyTauuii y 1po30(uiibl Ha TOTOBBIX MUKpOMpenapaTax.

ITpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak Hayka U IPOIECC. 3apoKAEHUE CeleKIuu U qoMectukanus. Yuenne H. M. BaBunosa
O LIEHTpaX MPOUCXOXKICHUS U MHOT000pa3Hsl KYIbTYPHBIX pacTeHUN. LIeHTpbI MPOUCXOXKIEHUS TOMALTHUX
XKUBOTHBIX. CopT, IOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNEKIUU. MacCOBBI U MHIMBUYaJIbHBIH OTOOPHI B CEJNEKIIMN PACTEeHUN U
KHUBOTHBIX. OIleHKa 3KcTepbepa. bBIM3KOPOACTBEHHOE CKpeuluBaHue — HHOpuAMHr. Yucras JIHUHUA.
CkpemuBanue 4YUCTBHIX JIMHUHM. ['erepo3uc, mnm rubpuaHas cwia. HepoJICcTBEHHOE CKpelIMBaHHE —
ayropuaunr. OtnanéHHas rubpuamzanus U e€ ycnexu. MCKycCTBeHHBIM MyTareHe3 M MOJy4eHUE
MTOJIMIUIONOB. JJOCTHKEHUS CEIEKIIMN PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHasT  WHXKEHepus. Tamnbl  CO3JaHUS
pexombunantHoit JIHK u Tpancrennbix opranm3moB. Kierounas umkeHepus. KieTouHbIE KYyIbTYpBI.
MuKpOKIIOHATBHOE pPa3MHOXEHUE pacTeHuH. KnonnpoBanue BBICOKOIIPOYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTaHW3MOB. DKOJIOTHYECKHE M ITHYeckue mpodsembl. MO — reHeTHdecku
MOIU(DHUIIMPOBAHHBIE OPTAHU3MEI.

JleMoHcTpanuu:

[Toptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. lBaHoB.

Tabmumpr u cxembl: kapta «lleHTpBl MPOMCXOXKIEHUS U MHOro0Opaszusi KyJIbTYPHBIX pPacTCHHID,
«Iloponbl nOMaIIHUX >KUBOTHBIX», «CopTa KyJNbTYpPHBIX pacTeHui», «OTaanéHHas TruOpuaA3anus»,
«Paboter akagemuka M. ®. Hsanoaw, «l[lomumrougus», «OO0bekThl OHOTEeXHOIOTHMY», «KileTOYHBIE
KYJIbTYpPbI U KIIOHUpOBaHUEY, «KOHCTpynpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MYJISDKU IUIOJOB U KOPHEIUIONOB AMKMX (POPM U KYJIBTYPHBIX COPTOB PAacTEHUM,
repOapuit «CenbCKOX035UCTBEHHBIE PACTECHUS.

JlaGopaTopHble M IpaKTHYeCKue padoThI:

Okckypcusi «OCHOBHBIE METOAbl M JOCTHUXKEHMSI CEJEKIIMM pPAacTeHUH U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO ()epMy, COPTOUCIIBITATENIbHBINA YYacTOK, B TEIUIMYHOE XO3SHCTBO,
1abopaTopuI0 arpOyHUBEPCUTETA UITU HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaonHOHHAA OHOJIOTHA.

[Ipennocslikn BO3HMKHOBEHMSI HBOJIIOLIMOHHOW TEOPHM. OBOJIIOLMOHHAs TEOpUS M €€ MECTO B
ouosiornu. BrnusiHIE YBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CupzerenbctBa 3BosolMM. [laneoHTosornyeckue: MOCIEN0BAaTEIbHOCTh IOSBJIEHUS BHUAOB B
NAJICOHTOJIOTMYECKOM JieTonucH, nepexoanslie Gpopmsel. buoreorpaduyeckue: cxoacTBo U pasinuue (payH u
(by10p MaTEepUKOB U OCTPOBOB.

OMOpHUOIOTHMYECKHEe: CXOJACTBA M pa3iuuus 5SMOPHOHOB pa3HbIX BHUJOB  I103BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTMYHBbIE, PYJUMEHTApHbIE OpraHbl, aTaBU3MBI.
MonexkyasipHO-OMOXUMUYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META00IMYECKHX
IIyTE€H y BCEX OPTaHU3MOB.

OpomtonnonHas teopus Y. Jlapsuna. [Ipeanocbuiki BO3HUKHOBEHUS JapBUHMU3MA. JBHKYIIUE CUIIBI
9BOJIIOLIMM  BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TpPU OrPAaHUYEHHOCTH PECYpCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyILeCTBOBAaHHE, ECTECTBEHHBIH 0TOOP).

Cunternyeckas Teopus Bostoruu (CTI) u e€ 0OCHOBHBIE OJIOXKEHHUS.

Muxkposomtonus. [lonmynsanus kKak eIMHULA BUAA U 3BOJIIOLNH.

JBuwxymue cuibl  (¢GakTopbl) HBOJIOLUMM BUAOB B Ipupoie. MyTalMoOHHBIN mpouecc u
KOMOMHATHBHAsA U3MEHUMBOCTh. [lonysinoHHbIe BOJIHBI U ipeid reHoB. M30msuus 1 MUrpanus.

EcrecTBeHHbII 0TOOp — HanpaBisIOIUi GakTop 3BOIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCT, OpPraHW3MOB Kak pe3yibTaT 3Bosonuu. [Ipumepsl mnpucnocoOaeHuil y
OpraHu3MoB. ApoMop(O3bI U UINO-aIATITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHOBHBIE (OPMBI BHJI000pa30BaHUsA: reorpaduyeckoe,
JKOJIOTHYECKOE.

Makpospomtorusi.  Dopmbl  3BomrouMu:  (puimeTHyeckas, JIMBEPreHTHAas, KOHBEpreHTHas,
napajuiensHas. HeoOpaTuMocTh 3BONTIOIUH.

[IpoucxoxaeHne OT HeCHeNHaTU3UPOBaHHBIX MpeAkoB. llporpeccupyromas —crennamn3anus.
AnanTuBHas paguarus.

JdemMoHcTpanum:

[Moptpetsr: K. Jlunneii, XK. b. Jlamapk, Y. lapsun, B. O. Koanesckuii, K. M. bap, 3. I'ekkens, .
Mromnep, A. H. Ceseprios.

Tabmuuper u cxembl: «Pa3BUTHE OpraHM4eckoro mupa Ha 3emiie», «3apoAbIld MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «DopMmbl OoppObI 3a cyllecTBOBaHUE», «EcTecTBeHHBI 0TOOp»,
«MHoroo6pa3ue copToB pacTeHui», «MHoroodpasue mopoj XKUBOTHBIXY», «llomymsaiuny, «MyTarmoHHas



U3MEHUYUBOCTBY, «Apomopdo3sl», «Mnuoamanramuny, «OOmas nereHepanusy», «JBIKYIIHE CHIIBI
ooy, «Kapra-cxema Mapmpyra mnyremectBuss Y. [lapBuna», «boppba 3a CylecTBOBaHHEY,
«IIpucnocobseHHOCT,  OopraHu3MoBy»,  «l'eorpaduueckoe  BuaO0Opa3oBaHUE»,  «IKOJIOTHUECKOE
BHI000pa30BaHUE.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3UYHBIMUA TUIIAMH OKPACKH, HAOOp IUIOJ0B M CEMSH,
Koyekust «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUH y JKUBOTHBIX», MozAenb «OCHOBHBIC HaNpaBICHUS
ABOJIIOLIMNY, 00bEMHAs Mosieb «CTPOCHHE TOJIOBHOTO MO3Ta MMO3BOHOYHBIX Y.

buoreorpaduueckas kapta mMupa, Koyuiekius «PopMbl COXPAaHHOCTH HCKOMAEMbIX YXHUBOTHBIX WU
pacteHuii», mozens anmumkanus «llepekpéct xpomocom», BiaakHbIe Mpenaparsl «Pa3BUTHE HACEKOMOIOY,
«Pa3Butne narymku», Mukpormnpenapar «/po3odunay (Hopma, myranuu (GopMbl KPbUIbEB U OKPACKH TEJA).

JlabGoparopHble H NpaKkTHYecKue padoThbl:

Jlaboparopnas padota Ne 1. «CpaBHeHue BUAOB 10 MOPPOJIOTUIECKOMY KPUTEPHUIO».

Jlaboparopuast pabora Ne 2. «OnucaHue MpUCIOCOOICHHOCTH OpraHu3Ma u €€ OTHOCHUTEIHHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3emuie.

JloHayuyHble MpPEACTaBICHUS O 3apOXKACHUM XKU3HU. HayuHble rUnoTe3bl BOZHUKHOBEHUS KU3HU HA
3emiie: abMoreHe3 M MaHcrepMusi. XUMUAYECKasi IBOMIOLNA. AOHOTEHHBIN CHHTE3 OPraHUYeCKUX BELIECTB
U3 HEOPraHMYECKUX. DKCIIEPUMEHTAIIbHOE MOATBEPKICHUE XMMHUUYECKOH 3Botonuu. HauanbHble sTanbl
Oouonornvyeckoii sBomonuu. I[wumoresa PHK-mumpa. @®opmupoBanume MeMOpaHHBIX CTPYKTYp U
BO3HUKHOBEHHE NIPOTOKJIETKU. [lepBbie KileTkH 1 ux 3Bontonus. DopMupoBaHre OCHOBHBIX TPYII KUBBIX
OpraHU3MOB.

PazButue xu3nu Ha 3emiie mo 3pam u nepuonaaMm. Karapxeil. Apxeiickas U IMpOTEpO30MCKas 3pHhl.
[Taneo3oiickas spa u €€ mepuoAbl: KEMOPUNCKHI, OPJOBUKCKHM, CUITYpUUCKHUH, JI€BOHCKUH,
KaMEHHOYTOJIbHbIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3oiickas 3pa 1 €€ nepuoibl: MaJI€OreHOBbI, HEOT€HOBbIN, aHTPOITOI€HOBBI.

XapakTepucTuKa KiIuMMara M TEeO0JOrM4ecKuX IpoiueccoB. (OCHOBHBIE 3Tallbl  ABOJIIOLUU
PacCTUTENBFHOTO U XUBOTHOTO MHpa. ApomMopho3bl y pacTeHUM Hu KUBOTHBIX. [losiBiIeHHe, pacuBeT U
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro MHpa KakK OTpakeHHe HBOJIIOLMH. OCHOBHBIE CUCTEMATUYECKHUE TPYIMIIbI
OpPraHHU3MOB.

OBonronus 4esnoBeka. AHTPOIOJNIOTMs Kak Hayka. Pa3BuTue INpencTaBiIeHUN O IPOUCXO0XKICHUU
4yenoBeka. Meroasl u3ydeHHs aHTpornoreHe3a. (CXoAcTBa W PasiMyUsl 4YEIOBEKa M JKMBOTHBIX.
CucremaTiueckoe MoJ0KEeHUE YeIoBeKa.

JBuwxymue cuibl (pakTopbl) aHTpornoreHe3a. HaciencTBeHHass M3MEHUMBOCTb M €CTECTBEHHBIN
ot6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUM TPy, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJuU M BETBH JBOJIOLUHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, YenoBek
pAMOXOAIIMH, YenoBek HeaHiepTanbCKkuid, YemoBek pasyMHbId. HaxoIKu HCKOITaeMBbIX OCTaTKOB, BPEMsI
CYIIIECTBOBAaHMS, 00IaCTh PAaCIPOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY/IHUS.

Yenoseueckue packl. OcHOBHbIE OOJbIIME pachl: €BponeouaHas (eBpasuiickas), Herpo-
aBCTpajouHas (3KBaTOpUAIbHAS ), MOHTOJIONIHAS (a3UaTCKO-aMepuKaHcKas). UepThl MPUCTIOCOOIEHHOCTH
MIpe/ICTaBUTENIeH YeTOBEUECKUX pac K yCJIOBHSM CyIlllecTBOBaHUA. EMMHCTBO yenoBeueckux pac. Kputuka
pacuszMa.

JdemoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Musnep, I'. FOpu, Y. lapsus.

Tabmuupr u cxembl: «Bo3nukHOBeHHE COTHEYHOW CHUCTEMBI», «Pa3BUTHE OpPraHMYECKOTO MHUpPay,
«PacturenbHas kierka», «KuBoTHas kietkay», «l[IpokapuoTtnueckas kietka», «CoBpeMeHHas CHCTEMa
OpraHu4eckoro mupa», «CpaBHEHHE AHATOMUYECKMX YepT CTPOEHHUS 4YeJOoBeKa M 4YeJIOBEKOOOpPa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TMaJCOHTOJIOIMYECKHX HaXOJOK TIPEIKOB COBPEMEHHOIO YEJIOBEKay,
«/IpeBHerue moany, «Jpesaue moan», «[lepBpie COBpeMEHHbIE THOAN», «HelI0oBeUeCKHe pachh».



Ob6opynoBanue: mymspku «lIporcxoxaenne uenoBeka» (OIOCTBI aBCTPATONHUTEKA, MUTEKAHTPOIIA,
HeaHJIepTalblia, KPOMaHBOHIIA), CICIKU WIH U300paKeHHUsS KaMEHHBIX OpYAUH MepBOOBITHOTO YEIOBEKA
(kaMHH-4yOTITIEPHI, pyOMIIa, ckpebia), reoXpoHOJOTHUYeCKas TabauIa, KOUIeKIusa «DOopMbl COXpPaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTCHHII».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[Mpaktuueckass pabora Ne 1. «l3ydeHune HCKOMAEMBIX OCTAaTKOB PACTEHUH W JKUBOTHBIX B
KOJUICKIIUSX .

DOKCKypcusi  «OBOJIIOLMS  OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIM WU
KpaeBeaueCKUil My3eil).

Tema 3. OpranusMsl U OKpYyKalIIas cpeaa.

DKoJjorusi Kak Hayka. 3afaud U pas3Aenbl SKOJIOrHH. MeToabl SKOJIOTMYECKHUX HCCIIECAOBAHUM.
DKOJOTrH4YeCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl 0OMTaHNUs OPraHU3MOB: BOAHAS, HA3€MHO-BO3TyIITHAS, IOYBEHHAs!, BHYTPHOPTaHU3MEHHAs.

Okonorudeckue Gakropsl. Kiaccudukaius sko1orudeckux GakTopoB: a0MOTUYECKUE, OMOTHUECKUE
U aHTpONOreHHbIe. JeficTBUE KOIOrn4eckux (PakTopoB HAa OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, Temieparypa, BiaxkHOcTb. dortomepuonusm. Ilpucnocobnenus
OpPraHU3MOB K JIEUCTBUIO aOMOTHYECKHNX (haKTOpOB. bruonoruyeckue puTMel.

bruotnueckune QaxTopsl. Buapl OHOTHYECKHMX B3aUMOJCHCTBUI: KOHKYPEHIIHS, XHUIIHUYECTBO,
cumbuo3 u ero ¢opmbl. [lapazutusm, koomepauusi, MyTyajliu3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaXJICOHMYECTBO). AMEHCaIu3M, HEWTpalu3M. 3HadeHHe OMOTHYECKHX B3aUMOJCWUCTBUN NS
CYIIECTBOBAHMS OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU monyiasuuu. OCHOBHBbIE MOKa3aTeNId MOMYJSALUU: YUCIECHHOCTD,
IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTrpalus. JMHaMUKa YUCIEHHOCTHU MOMYJSIIMM U €€
perynsanus.

JdeMmoHcTpamum:

[optpetsr: A. 'ymbonpar, K. @. Pynse, O. I'ekkens.

Tabmuupr u cxembl: kapta «lIpuponneie 30HBI 3emin», «Cpeabl OOWUTaHUS OPraHU3MOBY,
«Doroneproansmy», «llonmymsiuuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJSALUUN HHPY30pHUU-
Tydenbkny, «I[luimesbie nenm».

JlaGopaTopHble  NPaKTHYECKUE PadOThI:

JlabopatopHas pabdota Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTEHHH W3 pPa3HbIX MECT
OOUTaHUS.

JIaGopartopHas pabota Ne 4. «BnusHue cBera Ha poCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTuueckas padota Ne 2. «[Tofacu€T MIOTHOCTH MOMYJISALMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1iecTBa U IKOJI0rHYeCKHEe CUCTEMBI.

CoobmiecTBo opraHu3smMoB — OuoneHo3. CTpykTypsl OuOILI€HO3a: BMJOBas, MPOCTPAaHCTBEHHas,
Tpoduueckas (nuuiesas). Bunpl-noMmuHanTel. CBsI3u B OHOLIEHO3E.

Okosnoruueckne cucrteMbl  (3kocucreMsl). Ilonarue o0 skocucreMe U OHMOTeOIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, peayleHTbl. Kpyrosopot
BEIIECTB U MOTOK YHEPTUU B dKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU 3KocucTeMbl. [IumieBrlie nenu
u cetd. OCHOBHbBIE IIOKa3aTeNd SKOCHCTEMBI: OHMOMacca, MPOAYKIHUsA. OKOJIOIMYECKHE IMHPaMHUIbI:
MPOJYKIMH, YUCIEHHOCTH, Onomacchl. CBOWCTBAa 3KOCHCTEM: YCTOMUHMBOCTH, CAaMOPETYIISIMS, pa3BUTHE.
Cykueccus.

[IpuponHble  dKOCHUCTEMBI. ODKOCHUCTEMBI 03€p M peK. OKOCHUCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpOIIOTEHHBIE ~ SKOCUCTEMBI.  ATpo3KocucTeMbl.  YpOoskocucrteMbl.  buonornyeckoe u
XO035IIICTBEHHOE 3HaYeHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopaznoobpazue kak (akTop yCTOWYMBOCTH dKocucTeM. CoxpaHeHHe OHMOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.



VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuriel, coctaB u crpykrypa Omocgepsl. JKupoe
BemiecTBO U ero (yHkuuu. OcoOeHHOCTH Ouocdeprl Kak II00anbHOM 3KOCHCTEMBL. J{MHaAMHUYECKOe
paBHOBecHe U 0OpaTHas CBsI3b B Onocdepe.

KpyroBopots! BemiecTB U OMOreOXMMUYECKHE LMKIIBI JIEMEHTOB (yIiiepoja, a3oTa). 30HAJIbHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emiau. AHTpONOTeHHbIE H3MEHEHUs B Ouocdepe. [mobanbHbIC
9KOJIOTUYECKHE TTPOOIIEMBI.

CocymecTBoBaHue mpupojsl U uyenoBeuecTBa. CoxpaHeHue OHOpa3HOOOpa3Hsi Kak OCHOBa
ycroitunBoctd  Omocgepbl. OCHOBa pPalMOHATIBHOTO YIPaBIEHUS MNPUPOJHBIMH pecypcaMH M HX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuupr u cxemsl: «llumessle nenm», «buoneHo3: cocraB u cTpykTypa», «lIpupoansie
coobmiectBay, «llemn muranusy, «OKojoruueckas nupamuaa», «buocdepa m yenoBex», «IKocucrema
IIMPOKOJIMCTBEHHOIO Jieca», «OJKocucTeMa XBOWHOro Jeca», «buoleHO3 BOJOEMay, «ATpPOLIEHO3Y,
«ITpumMepHbIe aHTPONOT€HHbIE BO3/IEHCTBUS Ha IPUPOLY», «BakHel1e UCTOUHUKHY 3arps3HEHUs BO3lyXa
U TPYHTOBBIX BOJ», «IlouBa — BaxkHelmas coctaBistomas 6uocgepbr», «PakTopbl Jerpajalnuy MouBy,
«[TapaukoBelii 3¢ dexT», «DPakTopsl PagUOAKTUBHOTO 3arps3HeHUst Omocdeprr», «OOmas crpykrypa
ouocheprr», «Pacnpocrpanenue xu3HH B Ouochepe», «O30HOBBINA 3KpaH Ouocheprr», «KpyroBopor
yriepoza B 6uocdepe», «Kpyropopot a3ota B Ipupoae».

Ob6opynoBanue: Mozenb-anmuMkanus «Tunuyeele OuOLEHO3bI», TepOapuil  «PacTUTenbHbIE
coobmiecTBay, Koyueknuu «buoneHos», «BpeauTenu BaKHEHIINX CEIbCKOXO3SIHCTBEHHBIX KYIBTYpPY,
repbapuy U KOJUIEKIMM PACTEHUN W YKUBOTHBIX, NMPUHAAJIECKAIIUE K Pa3HbIM SKOJIOIMUYECKUM TIpyIiam
onHoro Buaa, Kpacnas kuura Poccuiickoit @enepanuu, n300pakeHUs] OXpaHsIEMbIX BUAOB PACTEHUH U
KUBOTHBIX.

I[UDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [NPOTPAMMSBI 110 BMOJIOTMM HA BA30BOM
YPOBHE CPEJIHEI'O OBILET'O OBPA3OBAHUMA

Cornacao ®I'OC COOQO, ycranaBiaMBaloTCs TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOydaroIIMMUCS
MIPOrpaMM CpeHEro o0I1ero 00pa3oBaHus: TMUHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType NTUYHOCTHBIX pe3yJabTaTOB OCBOEHUs IpeameTa «buosorus» BbIAENEHBI CIEAYIOIINE
COCTaBJISIOLINE: OCO3HAHME OOYYAIOUIUMUCS POCCUICKOM TpakIaHCKON HAEHTUYHOCTH — FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIPEACIICHUI0, HATMYME MOTHUBAIIUU K OOYYEHHIO OMOJIOTHH,
[[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI TUYHOCTH HAa OCHOBE KIIOUEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAAUIMUNA Pa3BUTHUSI OMOJIOTMUECKOTO 3HAHHs, TOTOBHOCTh U CIIOCOOHOCTH OOYYArOIIMXCS
PYKOBOJACTBOBATLCS B CcBOEH ACATCIIBHOCTH IECHHOCTHO-CMBICIIOBBIMU YCTaAaHOBKaMHU, MMPUCYIIITUMU CUCTEME
OMOJIOrMYeCKOro 00pa3oBaHUsl, HAINYUE IKOJOTUYECKOTO MPABOCO3HAHMS, CIIOCOOHOCTH CTAaBUTh LEIH U
CTPOUTD KU3HEHHBIEC IIJIAHBI.

JIM4HOCTHBIE Pe3ylbTaThl OCBOEHUS TpeaMmeTa «BHONorus» AOCTUTAIOTCS B €IWHCTBE Y4eOHOW U
BOCITATATEIHLHOMN JACATCIBHOCTH B COOTBETCTBHH C TPAAWUIIMOHHBIMU pOCCI/IfICKHMI/I COIMMOKYJIbTYPHBIMU,
HCTOPUYUCCKMMU U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHU, IPHHATHEIMU B O6HI€CTB€ npaBujIaMu U
HOpPMaMHU TIOBEJIEHUs U CIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHMs, CAMOBOCIIUTAHUS M CaMOpPa3BUTHS,
Pa3BUTHUSI BHYTPEHHEN MO3UIUHU JTUYHOCTH, NATPUOTU3MA, YBAXKEHUS K 3aKOHY M MIPABONOPAJIKY, YETIOBEKY
Tpyda U cTapmieMy IOKOJICHUIO, B3aNMHOI'0 YBaXKCHUA, 6epe>KHoro OTHOILICHUA K KYJIBTYPHOMY HACJICIUIO
Y TPaJuLIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroUen cpee.

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS ydeOHOro mpeamera «bHONOTHS» JTOMDKHBI OTpakaThb
TOTOBHOCTh U CIIOCOOHOCTHh OOYYArOIIMXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULIUEH
JMYHOCTH, CUCTEMOI LIEHHOCTHBIX OpPUEHTALMH, TO3UTHBHBIX BHYTPEHHUX YOSKICHHH, COOTBETCTBYIOLIIX



TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEecTBa, pacHIMpEeHUE MKUZHEHHOTO OIbITa W OIMbITa
NEeSTEILHOCTH B MPOLECCE peaii3allii OCHOBHBIX HANpPABJICHUI BOCHHUTATEIBHOM NEATENbHOCTH, B TOM
quclie B YaCTH:

1) rpaKIaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON TO3WIMH OOYYArOIIErocss KaKk aKTUBHOTO W OTBETCTBEHHOT'O
YJIeHA POCCHICKOTO OOIIECTRA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOTOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIbHOCTU MPU CO3/aHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MO3HABATEIHHBIX 3/1a4, BHITOJIHEHUU OUOJIOTHUECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIPENETATh COOCTBEHHYIO IMO3HIIHUIO 10 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM YKH3HU
1 OOBICHATE €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHUBHOIO B3aWMOJICUCTBUS JIIO/IEH
C Pa3HBIMU YOCKJICHUSIMU, KyIbTYPHBIMU [IEHHOCTSIMU U COLMATHHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJHEHUS YUCOHBIX, ITO3HABATEIBHBIX U
UCCIIEIOBATENIbCKUX 3aJ]a4, YBAXKUTEIBHOIO OTHONICHHS K MHEHHMIO OIIMOHEHTOB MpU O0OCYXIEHUU
CIOPHBIX BOIPOCOB OHOJIOTHYECKOT0 COJIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUICKON TPa)kTaHCKOH HJIECHTHYHOCTH, MMATPHUOTU3MA, YBAKCHHS K CBOEMY
Hapoy, YyBCTBA OTBETCTBEHHOCTHU Tiepes PoauHoii, roproctu 3a cBoil kpaif, cBoro PoauHy, cBOi SI3bIK U
KYJIbTYpY, IPOIIJIOE U HACTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIICHUE K MPUPOJIHOMY HACTEAUIO M MaMITHHUKAM MPUPOIBI, TOCTHREHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCHMCKMX YYEHBIX B CTAaHOBICHHUE U pa3BUTHE OHOIOTHUH,
MOHUMAaHUS 3HAYeHHs] OMOJOTMH B MO3HAHWU 3aKOHOB MPUPOJBI, B KU3HU YEIOBEKA M COBPEMEHHOTO
o011ecTBa;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €T0
Cyns0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSI, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPHHUMATh OCO3HAaHHBIC pEIICHUS, OPUEHTHPYICh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOUM DOJUTENSM, CO3/JaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATUS LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TPaJAULIMAMU HapoaoB Poccuu;

4) 3cTeTUYEeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYAsi ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
CropTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHI;

MMOHMMAaHKE SMOIMOHAIIBHOTO BO3ACHCTBUSA KUBOM MPUPOBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BHMJIAX HCKYCCTBA, CTPEMIICHHE MPOSBIATH KauecTBa
TBOPUYECKOUN JTMYHOCTH;

5) ¢usnueckoro BocnUTaHHMA, (POPMHPOBAHUS KYJBTYPbI 310POBbS M 3MOLHOHAJBHOIO
Os1aromosty4ms:

MOHMMAaHWE W pealu3allds 3JI0pOBOr0 H 0Oe3omacHoro oOpasza KU3HU (3J0pOBOE MHUTAHHE,
cOOJTI0/IEHNE TUTUEHWYECKUX TPABUI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATUHA U OT/BIXA, PETYJISIpHAS
(dbu3uvecKas akKTHBHOCTH), O€PEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY
(bu3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE IIEHHOCTH MPaBHJI HMHIWBUIYaTbHOTO M KOJUIEKTUBHOTO OE€30MAacHOrO TMOBEACHUS B
CUTYaIHIX, YTPOXKAIOITUX 370POBBIO U KU3HU JIIOJICH;



OCO3HAHME TOCIEACTBUIA U HENPHUATUS BPEIHBIX MPUBBIUEK (YHOTPEOIECHHUS alKoroJisi, HAPKOTHUKOB,
KypEHHUs);

6) TPy10BOr0 BOCIIMTAHUS

TOTOBHOCTb K TPYJly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOIO0HE;

TOTOBHOCTb K QKTHUBHOM JEATEIbHOCTH TEXHOJIOTUYECKOH M COLUMATbHOW HANpaBJICHHOCTH,
CIOCOOHOCTh MHUITMHPOBATH, INITAHUPOBATH M CAMOCTOSATEIBHO BBITIOIHITH TAKYIO ACSITEIbHOCTD;

MHTEpEC K pasInYHbIM cepam NpodeccHOHANbHOM AeATeIbHOCTH, YMEHHE COBEpPIIATh OCO3HAHHBIN
BbIOOp Oynyieil npodeccuu u peann30BbIBaTE COOCTBEHHBIE )KU3HEHHBIE IIaHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BAHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHMS

9KOJIOTUYECKHU 11€1ec000pa3HOe OTHOLICHNE K IPUPO/E KaK HCTOYHUKY XKHU3HU Ha 3eMile, OCHOBE €&
CYILIECTBOBaHMUS;

TIOBBIIICHUE YPOBHSI SKOJIOTUYECKOH KYJIbTYpBl: IPUOOPETEHUE ONbITA IIAHUPOBAHUS MTOCTYIIKOB U
OLIEHKU MX BO3MOXKHBIX TIOCJIEJCTBUI JJISI OKPYXKAIOIIEH Cpelibl;

OCO3HaHME ITI00AIIBHOIO XapaKTepa 3KOJI0IMYECKUX Ipo0IeM U IMyTel UX pellieHus;

CIOCOOHOCTh HCIOJIb30BaTh IMPHOOpETaeMble NMPU HU3YYEHUU OHMOJIOTMM 3HAHMUS M YMEHUS IpH
pelieHnH pobjeM, CBA3aHHBIX C PALMOHAIBHBIM IPHUPOJIONONIBE30BAaHUEM (COOIIOACHNE TMpaBUII
MOBEJICHUST B TPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHHE DPABHOBECHS B OJKOCHCTEMax, OXpaHy BHIIOB,
IKocUCTeM, Orochepsl);

aKTUBHOE HENpHATHE JAEHCTBHM, NPUHOCALIMX BpEeA OKPY)KAIOLIEH NpUpPOJHOW cpene, yMeHHe
IIPOrHO3UPOBAaTh HEOJIArONpPUATHBIE HKOJOTHYECKUE MOCIEACTBHS NPEANPUHUMAEMbIX JEHCTBUHA U
NpeJoTBpaIIaTh UX;

HAJIMYHE Pa3BUTOTO HKOJOTHYECKOTO MBIIIICHHUS, IKOJIOTHUECKOW KYJIbTYPhI, OMBITa IESTEIbHOCTH
HKOJIOTUYECKOM  HANpaBIE€HHOCTH,  YMEHHS  PYKOBOJCTBOBAThCS MMM B  IIO3HABATENIbHOM,
KOMMYHHUKAaTUBHONH M COLMAJIbHOM INpakTHKEe, FOTOBHOCTH K YYacTHIO B IPAKTHYECKOW AEATEIbHOCTH
HKOJIOTUYECKOH HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH
U OOIECTBEHHOM MpPAaKTUKHU, OCHOBAHHOI'O Ha JHAJIOre KYJIbTYp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOETrO
MeCTa B TIOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHHE SI3IKOBOM M YHTATEIBCKON KYJIBTYPHl KaK CPEICTBAa B3aUMOJCHCTBUS MEXKIY
JIOABMH U TIO3HAHUSI MUDA;

MOHMMaHHe crnenu(uKu OMOIOrUN Kak HayKH, OCO3HaHUs €€ poiu B (POPMUPOBAHUM PALIMOHATIBLHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO IPEJICTABICHHUS 00 OKPYKAIoUIeM MHpE KaK O €IUHCTBE
MPUPOJIBI, YellOBeKa W OOIIeCTBa, B TMO3HAHWU TNPHUPOJHBIX 3aKOHOMEPHOCTEH M PEUICHHH MpoOiieM
COXpaHEHMsI IPUPOJHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJOTMM JJIsi COBPEMEHHOM HUBWIM3ALUU: 00ecreueHHs: HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHIE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PECYPCHBIC
poOJIeMBl Pa3BUTHUS YEIOBEUECTBA, MOWCKA TMYTEH BBIXOJa M3 TI00ATBHBIX AKOJIOTHYECKUX MPOOIeM U
obecriedeHusl Tepexoja K YCTOHYMBOMY pa3BUTHIO, PAllMOHAIBLHOMY HCIOJIb30BAHUIO TMPHUPOIHBIX
pecypcoB U (POPMUPOBAHHIO HOBBIX CTaH/IAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTH B TIOJIYYEHUH OMOJIOTWYECKUX 3HAHUH B IEJISIX MOBBIIICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH  (YHKUMOHAJIBHOM  T'PaMOTHOCTH
obyyaromuxcs, GopMUPYyEMON IPU U3YUYECHUH OMOJIOTHUH;

MOHMMaHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH
WCTIOJB30BATh TIOJydaeMble 3HAHWS IS aHaIW3a W OOBSCHEHHS SIBICHUH OKPYXKAIOIIETO MHpa |
MPOUCXOIIMNX B HEM HM3MEHEHWH, YMEHHE JeiaTh OOOCHOBAHHBIC 3aKIIOYCHHS Ha OCHOBE HAayYHBIX
(aKTOB U MUMEIOIIUXCS IAHHBIX C IEJIBI0 TOJIY4YEHUs TOCTOBEPHBIX BHIBOJIOB,;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTMYECKHE 3HAHUS ISl pelleHus npoOjeM B
peabHBIX KU3HEHHBIX CHTYAIUsX;



OCO3HAHHUEC NI EHHOCTU Hay‘-IHOI\/'I ACATCIBHOCTH, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYHO U
HUCCICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpA30OBaHHIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAaHUH 1O OMOJIOTHU B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSMHU.

METANPEIMETHBIE PE3YJIbTATHBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO mpeaMera «bHojorusy BKIIOYAIOT: 3HAYUMBIC
wis  GOPMUPOBAHUS  MHPOBO33PEHUS  OOyUYaIOIIMXCS  MEXAUCUUIUIMHAPHBIE  (MEXIPEeIMETHBIEC)
oOlIeHay4YHbIE TOHSATHS, OTPAXKAIOIIME IEeJOCTHOCTh HAyYHON KapTHHBI MHUpa U crenupuKy METOJO0B
MO3HAHMSI, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEprus, SIBJIIEHUE, MPOLECC, CUCTEMA,
Hay4YHBI (DaKT, TPHUHIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIIeIOBaHHE, HAOIOJICHUE,
U3MEpEHUe, OKCIEPUMEHT U JPYrux), YyHHUBEpcalbHbIE ydeOHbIE JeHcTBHUS (IIO3HABaTEJIbHbIE,
KOMMYHHUKATHUBHBIE, PETYJISTUBHbBIE), o0ecrnieurBaomue GopmupoBanue GyHKIMOHATIBHON IPaMOTHOCTH U
COLIMAJIbHONW KOMIIETEHIIUM OOYyYaIOUIUXCs, CIIOCOOHOCTh OOYYAIOIIUXCS HCIOJB30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHWS W  YHHBEpCajdbHbIC Y4eOHBIC JCUCTBUS B
[M03HABATEJIbHOW U COLMAIbHOM MPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOCHUS MPOTPaMMBI CpenHEro o0mero oOpa3oBaHUS TOJIKHBI
OTpaxaTh:

OBJjajieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMU 1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENTLHO (POPMYTUPOBATH U aKTYaTH3UPOBAThH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOB30BaTh TIPH OCBOCHUM 3HAHUN MPUEMBI JIOTMUECKOTO MBIIUICHUsS (aHanu3a, CHUHTE3a,
CpaBHEHHUS, KJacCCU(PUKANUU, 000OIICHNMS), PACKPBIBATH CMBICT OHMOJIOTUYECKUX TMOHSATUH (BBIACIATH WX
XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBS3U C IPYTUMU MOHSATUSIMH );

ONpeleNATh LENU ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JOCTHXKEHHS, COOTHOCUTH
pe3yabTaThl JEATEILHOCTH C MOCTABICHHBIMU LEJISIMU;

HCIIOJIb30BaTh OMOJOTHYECKHE MTOHATHS ISl O0BSICHEHUS (DAKTOB U SBJICHHM KUBOU MPUPOIBL;

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHBHBbIC, AEAyKTHBHBIC, 1O aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYUST B PACCMATPUBAEMBIX SBJICHHSIX, (OPMYIHUPOBATH BBIBOABI U
3aKITIOYEHUS;

MIPUMEHATHh CXEMHO-MOJICJIbHBIC CPEJICTBA JIJISl IPECTABICHUS CYIIIECTBEHHBIX CBA3EH W OTHOIICHHIA
B M3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAaK)Ke MPOTUBOPEUUHN PA3HOTO POJIA, BBISIBJICHHBIX B PA3IUYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3zpabaTeiBaTh IUIAH pEUICHHS MPOOJEeMbl € YYETOM aHajdn3a HMMEIOIIUXCS MaTepHalbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBHI B JEATEIHLHOCTH, OIICHUBATH COOTBETCTBHE PE3yJbTATOB IIEJISIM, OLICHUBATh
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJIUHHUPOBATH U BBIIOIHATH PabOTy B YCIOBUSX PeaTbHOr0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE IeHCTBHA:

BIIQJIETh HAaBBIKAMU  Y4€OHO-HCCIEOBATEIILCKOW M TMPOEKTHOW JESTeNbHOCTH, HaBBIKaMU
paspernieHus mpodseM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TIOMCKY METOOB pEIICHUs
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3IMIHBIX METO/IOB ITO3HAHMS;

WCII0b30BATh PA3JIMYHBIE BUJIBI JEATEIbHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHUSI, €0 UHTEPIIPETAIUH,
MpeoOpa3oBaHUI0 W TPUMEHEHUI0 B Y4EOHBIX CHUTyallMsiX, B TOM YHCIE MPU CO3JaHUU Y4eOHBIX U
COIMAIBHBIX TIPOEKTOB;

dbopMUpOBaTh HAyYHBIH THUIN MBIIIIEHUS, BIAJETh HAYYHOWM TEPMHUHOJIOTHEH, KIFOYEBBIMHU
MOHATUAMU U METOJAMU;

CTaBUTHh M (POPMYIUPOBATH COOCTBEHHBIE 33a4u B 00pa30BATEIbLHON AESITETbHOCTA U KU3HEHHBIX
CUTYyalUsIX;



BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTYyaJIM3UPOBaTh 3a/ady, BBIABHIaTh THUIOTE3y €&
pelIeHHs], HAaXOAWTh ApryMEHTHI JJs JIOKA3aTeNbCTBA CBOUX YTBEpPXKICHUH, 3a1aBaTh MapaMeTpbl H
KPUTEPHUH PELICHMUS;

aHAJM3UPOBATh IOJIyYCHHBIE B XOJAE PELICHMs 3aJaud pe3ybTaTbl, KPUTHUUECKH OLEHMBATh HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYLIECTBIIATh LICJICHANPABICHHBIA IOMCK IE€peHoca CpelICcTB U CHOCOOOB  JeHcTBUS B
poeCCUOHATILHYIO CPEAY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO0 001aCTH KU3HEACSITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUI'aTh HOBbIE WJEH, MpeajaraTb OpUIMHAJIbHbBIE MOJIXOJbl M PELIEHMs, CTaBUTh MPOOIEMbl U
3aJjauy, JOMyCKaloIl1e aJIbTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMUYHBIX MCTOYHUKAX WHpopManuu (TeKcTe y4yeOHOro mocoOusi, HAy4HO-
HOMYJISAPHOIN NUTepaType, OMOJOTMYECKUX CJIOBAPSAX U CIIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHbIX, B
WuTepHere), aHaIM3MpoBaTh MHGOPMAIMIO Pa3lIUYHBIX BUIOB M (OPM NpPEACTABICHUS, KPUTHYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(bopMyIHpOBATH 3aIPOCH M IPUMEHSATH PAa3JIMYHBIE METOABI MPU TIOUCKE U 0TOOpE OMOIOTUYECKOM
nHpOpMaKY, HEOOXOJMMOH IS BBITIOHEHHUS YIeOHBIX 3a1a4;

npuoOpeTaTh  ONBIT  HUCHOJNb30BaHUS  MH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHI,
COBEPILLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIBHYIO (OPMY HPEIACTABICHHUS OHOIOTMYECKOW HH(OpMALUU
(cxemsl, rpaduKy, TMAarpaMMBbl, TaOJIHIIBI, PUCYHKH H JAPYroe);

UCIOJIb30BaTh HAay4yHBIN fA3BIK B KayecTBE CpeJCTBA IpU paboTe ¢ OHosornueckoil mHpopmauueit:
IPUMEHATh XMMUYECKHe, (pU3MuecKue U MaTeMaTU4eCKHe 3HAaKU M CUMBOJIbI, (opMysbl, abOpeBHarypy,
HOMEHKJIATYPY, UCTIOIB30BaTh M MPE0OPa30BBIBATh 3HAKOBO-CUMBOJIIMYECKHUE CPEACTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMM DPACMO3HABAHWS M 3alIUTHl WH(pOpManuu, WHOOPMAIMOHHOKH Oe30macHOCTH
JIMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUSAMH:

1) oo1menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCEX cdepax >KW3HU, aKTUBHO YYacTBOBATH B JHAJIOTE WIIH
JUCKYCCHM TIO CYILECTBY OOCYXJIaeMOM TeMbl (yMEHHE 3a/laBaThb BOMPOCHI, BBICKA3bIBATh CYXKIACHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS TpeaiaraeMoil 3aaui, y4UThIBaThb WHTEPEChl U COIJIAaCOBAaHHOCTH IMO3UIMH
IPYTUX YYaCTHUKOB JMAJIOTA WK JIUCKYCCHN),

pacrno3HaBaTh HeBepOalbHBbIE CpEACTBAa OOIIEHUs, MOHMMAaTh 3HAYEHUE COLMAJIBHBIX 3HAKOB,
NPENOChIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTyalluid, YMeTb CMsSAryaTb KOHQUIMKTBI U BECTH
NIEPEroBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCO0aMU OOIICHHWS M B3aWMOJICHCTBUS, MOHMMATh HAMEPEHHS JIPYTHX
JOJIeH, TPOSBIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOU ¢dopMe (GpopMyIupoBaTh
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHWMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHAWBHUIYAITBHOW paOOTHI MIPH pPEIICHUH
Ouosiornyeckoii  mpoOnemMbl, OOOCHOBBIBaTH  HEOOXOJUMOCTh TNPHUMEHEHHUS TPYNNOBBIX  (opM
B3aMMOJICHCTBHS ITPU PELIeHUN y4eOHO! 3a1aui;

BBIOMpAaTh TEMaTHKy W METOJbl COBMECTHBIX JEHCTBUH ¢ Y4ETOM OONIMX WMHTEPECOB U
BO3MOYKHOCTEH Ka)KA0T0 4lIeHa KOJUIEKTHUBA;

NPUHUMATD €I COBMECTHOM J1eATeIbHOCTH, OPraHN30BbIBATh M KOOPAMHUPOBATH JEHCTBUS O €€
JOCTH)KEHHIO: COCTABIIATH IJIAH IEHCTBUM, pacpeaesiTh POJIU C Y4ETOM MHEHHUH y4aCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHON pabOTHI;



OLIEHUBATh KAuyeCTBO CBOETO BKJIaJa M KaXJOTO y4YacTHMKAa KOMaHJbl B OOIIMK pe3yibTar IIo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE IMPOEKTHI, OLEHHWBAaTh HWJAEUW C NO3WLUHWHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTHBHOE CTPAaTErMUECKOE IIOBEJEHUE B pa3IMYHBIX CHUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUITUATUBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopraHu3anus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl BBIABJICHUS MPOOJIEM M MX pEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUII 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKHM B CBOMX JACHCTBUSIX
Y MIOCTYIIKaX 10 OTHOLIEHUIO K )KMBOM MPUPOJIE, CBOEMY 370POBBIO U 3JOPOBBIO OKPYKAKOLIUX;

CaMOCTOSITENIHO OCYIIECTBIISATh MO3HABATEIbHYIO ICATEIbHOCTD, BBIBIATH MPOOJIEMBI, CTAaBUTh U
(dbopmMynHpoBaTh COOCTBEHHBIE 337]a4l B 00Pa30BATEIbHOMN AEATEITBHOCTH U )KU3HEHHBIX CUTYAIHIX;

CaMOCTOSITENIbHO COCTaBIISITh IJIaH pELICHUS MpoOJeMbl ¢ Y4E€TOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUII;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHNUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHHUIO U MPOSBICHUIO IIMPOKOW 3PYIUIINN B Pa3HbIX OOJACTIX 3HAHMIA,
MTOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yiabTaTOB LIEJISIM;

BJIQJICTh HABBIKAMH II03HABATENFHOW pE(PIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUH W
MBICTHTEIBHBIX MIPOIECCOB, X PE3YJIbTATOB U OCHOBAHUH, HCIIOJIL30BATh MPUEMBI peIeKCUH IJIsl OLIEHKU
CHUTYyalllH, BBIOOPA BEPHOT'O PELLICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yJIbTaTOB JAEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBeKa.

MHNPEIMETHBIE PE3YJIBTATHI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE BKITIOYAIOT
crenupuIecKue s yaeOHOro mpeamMera «bruonorusy HaydHbIe 3HAHUS, YMEHHS U CITIOCOOBI JCHCTBHIA TI0
OCBOCHUIO, WHTEPIIPETAIMA W TPEOOPA30BAHUIO 3HAHWMA, BHJBI JISATSIBHOCTH IO TOJYYECHUIO HOBOTO
3HAHUSA W TPUMEHEHUIO 3HAHWUW B PA3UYHBIX YYEOHBIX CHUTYaIUSX, a TAaKKe B PeajbHBIX KU3HEHHBIX
CUTYaIusiX, CBSA3aHHBIX ¢ OuWonorueil. B mporpamme mpeaMeTHbIE pe3yNbTaThl MPEACTABICHBI MO TojiaM
oOydJeHwus.

[IpenmetHbie pe3ynbTaThl OCBOCHHS YydeOHoro mpenmera «buomorus» 6 10 knacce HOIKHBI
OTpaXkaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX
HayK, B OPMHUPOBAHUU COBPEMEHHOHN €CTECTBCHHO-HAYYHOW KapTHHBI MUPa U HAYYHOTO MHUPOBO33PCHUS,
0 BKJIQJIe POCCHUUCKUX W 3apyOeKHBIX Y4YEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH, ()YHKIIMOHAIHLHOMN
TPaMOTHOCTH YeJIOBeKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE PaCKpBIBaTh COJIEpKaHne OMOIOTUYECKUX TEPMUHOB U MOHSATHUI: KU3Hb, KJIETKA, OPraHU3M,
MeTabomm3M (0OMEH BEIIECTB W TIPEBpalllCHHE DJHEPruHu), TOMeocTa3 (CaMOperylsius), ypOBHEBas



OpraHM3alysl )KUBBIX CHCTEM, CAaMOBOCIIPOU3BEEHHUE (PENPOAYKIIHUS), HACIEACTBEHHOCTh, U3MEHUNBOCTb,
POCT U pa3BUTHE;

yMEHHE U3JIarath OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAs!, LIEHTpaIbHas
JoTMa MoJIeKyJsipHOW Oumosiorun), 3akoHbl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (o
[EHTpax MHOT000pa3us U MPOUCXOKACHUS KyIbTYpHbIX pacteHuit H. V. BaBuiosa), onpeaensTs rpaHuIbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yMEHHE BJaJIeTh METOJAaMH HAyYyHOrO MO3HAHUS B OHMOJOTMH: HAONIOJIEHHWE U ONHCAHUE >KUBBIX
CHCTEM, IIPOLIECCOB U SBJICHUN, OPraHU3alMsl U MIPOBEIeHUE OUOIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHE
THIIOTE3bl, BBIBICHHUE 3aBUCHMOCTH MEXKJy HCCIEIyEeMBbIMU BEIWYMHAMH, OOBSCHEHHE MOJYyYCHHBIX
pe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATUM, TEOpPUH U 3aKOHOB, YMEHHE JejaTh BBIBOJbBI Ha
OCHOBaHUU TMOJYyYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATH CYIIECTBEHHbIE MPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT U IYKapHUOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BEIIECTB U
MpEeBpaIleHHs SHEPTUH B KIIETKE, (POTOCHHTE3a, TUTACTHYECKOTO U YHEPIeTHIECKOr0 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MEH03a, OIJIOJOTBOPEHHUSI, PA3MHOKEHHU S, MHAWBUIYaJTbHOTO PA3BUTHSI OpraHu3Ma (OHTOreHe3);

yYMEHHE MPUMEHSTH MOJTy4YCeHHbIE 3HaHUS 75 00bSICHEHUs OWOJIOTMYECKUX MPOIECCOB U SIBICHUIA,
JUIS TIPUHATUS MPAKTUYECKUX PEIICHW B MOBCEIHEBHOM XU3HU C LIETbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3JI0pPOBbS OKPYXKAIOLIUX JIIOJIEH, COONIOAEHHUS HOPM TI'PaMOTHOTO IIOBEIEHHUS B
OKpY’Karollel MpUpoaHON cpefie, TOHUMaHUuEe HEOOXO0IUMOCTH MCIIOJIb30BaHUS IOCTUKEHUN COBPEMEHHOM
OMOJIOTHH U OMOTEXHOJIOTHH JIJIsl pAallMOHATIBHOTO MPUPOAONOIB30BAHNUS;

YMEHHE peIllaTh SJEMEHTapHbIE TC€HETUYECKUE 33/J]a4yd Ha MOHO- U JIUTHOPHAHOE CKpEeUIMBaHUE,
CIICTIJICHHOE HACJIEJIOBAaHUE, COCTABISATh CXEMbl MOHOTHMOPHUIHOTO CKPEUIMBAHMS ISl TIPEICKa3aHUs
HACJIEJOBaHMsI IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIONHATH Ja0OpaTOpHbIE M MPAKTUYECKUE paboThI, cOON0IaTh MpaBWia MpH padore ¢
y4eOHBIM U JIabopaTOpHBIM 000pyAOBaHUEM;

YMEHHE KPUTHYECKU OLEHUBATHh U MHTEPIPETHUPOBATH MHPOPMALUIO OUOIIOTHIECKOTO COACPIKAHMS,
BKJTIOYAIOIYIO TICEBJOHAYYHBIC 3HAHHS W3 Pa3IMYHBIX MCTOYHHKOB (CpEACTBa MAcCcOBOW HMH(MOpMAIHH,
HAyYHO-TIOMYJISIPHBIE MaTepHalbl), STUYECKHE aCMEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHOIOTHH,
MeIULHE, OMOTEXHOJIOTHH;

yMEHHE CO0371aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 00001Iasi OMOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh MOHATHITHBIN anmnapaT OUOJIOTHUH.

IIpenmeTHble pe3ynbTaThl OCBOCHMs YydeOHoro mnpenmera «buonorus» 6 11 knacce HOTKHBI
OTpa)aTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CHUCTEME Hay4YHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B JOPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAyYHOW KapTHHBI MHUpa U HaAyYHOTO MUPOBO33PEHUS,
O BKJIAJ€ POCCUHCKUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTMM, (DYHKIMOHAIBHOU
IPAMOTHOCTH YeJIOBEKa JIJIsl PEIICHUS] )KM3HEHHBIX 3a/1a4;

YMEHHE pacKpblBaTh COJIep)KaHUE OWOJIOITMYECKUX TEPMHUHOB W TIOHATUN: BUJ, MOIMYJSIIHS,
reHo(OoH/, HBOJIOLUSA, JBIXKYIIUE CUJIbl ((PaKTOphl) H3BOJIIOLUUHU, MPHUCIOCOOIEHHOCTh OPraHU3MOB,
BUZI000pa30BaHue, IKOJIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOAYLEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, LENH
MUTaHUs, SKOJIOrHYecKas NupaMuia, buoreoneHos, buocdepa;

yMEHHE H3/1araThb Ouonoruueckue Teopuu (dBoironuoHHas Teopus Y. JlapBuHa, CUHTeTHYeCKas
TEOpHs DBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoapimeBoro cxoactBa K. M. bapa, depenoanus
TNIaBHBIX HampaBieHuid u myteit sBomtonuu A. H. Ceseprioa, yuenus o 6uochepe B. WM. Bepranckoro),
ONpeEeNATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJaMH HAy4yHOro MO3HAHUS B OHMOJOTMH: HAONIOJIEHHWE U ONHCAHUE YKUBBIX
CHCTEM, ITPOLIECCOB U SIBJIICHUN, OpraHu3alusl ¥ MpoBeieHne OMOI0rHUYeCKOro SKCIIEPUMEHTa, BbIIBUKEHUE
TUIIOTE3bl, BBISBICHHWE 3aBUCUMOCTH MEXJy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOJYyYEHHBIX
pe3yabTaTOB, MCHOJb30BAHHBIX HAYUYHBIX TOHATUM, TEOPUM M 3aKOHOB, YMEHHE JieJaTh BBIBOAbI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIACTATh CYIIECTBEHHbIC MPHU3HAKK CTPOCHHUS OHOJIOTMYECKHMX OOBEKTOB: BHUJOB,
MOMYJISAUH, TPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOTIE€OIICHO30B U 3KOCHUCTEM, OCOOCHHOCTHU
IPOLIECCOB:  HACIEICTBEHHOH  M3MEHUMBOCTH,  €CTECTBEHHOro  0TOOpa,  BHI000pa30BaHMI,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, IEHCTBHS SKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
U TIOTOKA SHEPrHMH B HKOCHCTEMAax, AHTPOIOICHHBIX HM3MEHEHHMH B 3KOCHCTEMax CBOEH MECTHOCTH,
KpPYroBOPOTa BEIIECTB M OMOT€OXMMUYECKHX IUKIIOB B Onocdepe;

YMEHHE NPUMEHATh NOJIy4YE€HHbIE 3HAHUA JUIsl OOBACHEHMsI OMOJIOTMUECKUX MPOLIECCOB U SIBJICHUI,
IUI MIPUHATUS NPAKTUYECKUX PELIEHUH B MOBCEIHEBHOW MHM3HHM C ILI€Jbl0 oOecrieueHHs 0e30MacHOCTH
CBOETO 37I0POBbS M 3JI0POBBSI OKPYXAIOIIUX JIFOJCH, COONIONEHUS HOPM TpaMOTHOTO IIOBEJCHUS B
OKpY>Karollel MpUpoJHOM cpesie, MOHMMaHue HEOOXOJMMOCTH UCIIOIb30BaHUS JOCTHXKEHU COBPEMEHHON
OMOoJIOrUH JUIsl PallMOHATIBHOTIO IPUPOI0NOIb30BaHUS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTMYECKHE 3ajaud, COCTaBIATh CXEMbl IIEpEeHOCA BELIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHUE BBINOIHATH JTAOOPAaTOPHBIE M MpakTHYeCKHe paboThl, coONr0AaTh NpaBwiIa mpu padore
y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM;

YMEHHUE KPUTHUYECKH OLICHMBATh M MHTEPIPETHPOBATH MH(OPMAIIO OMOJOIMUYECKOTO COJEepIKaHus,
BKJIIOYAIOIYIO TICEBJOHAYYHbIC 3HAHMS W3 pa3IMYHbIX MCTOYHMKOB (CpeAcTBa MaccoBOil MH(oOpMaiu,
HAYYHO-TIONMYJISIPHBIE ~ MaTepHajbl),  paccMaTpuBaTh  TJO0AJBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOMICHUIO K HUM COOCTBEHHYIO MTO3HUIIHIO;

YMEHHUE CO03/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHbIE COOOIIEHUs, 0000mas OHOIOTHYECKyIO
MHGOPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HCIOJIb30BATh MOHATUHHBIN anmnapar OMoJI0Truy.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acoB 3ﬂeKTp0HHBIe
Nen/m  HaumeHOBaHHe pa3iesiOB M T€M NMPOTrPaMMBbI B Konrposbubie IIpakruyeckue (uH@poBbIe)
cero padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypcsbl
bu6mmoreka [IOK
! bronorus kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBI U UX OpraHu3anus 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XHMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 ﬁggg?/(;geelijas(l)f)or{fﬂ £41c292
4 KuznenesaTenbHOCTh KICTKH 6 ﬁgggil/?;]ree%icﬂ)orllf/? 416092
bu6mmoreka [IOK
5 Pa3smHOXkeHne 1 HHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB 5 1 1 https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTh M MN3MEHUYHUBOCTH OPTaHU3MOB 8 1 1.5 Egsgl;ll(r)rfeelszgorllf/? £41c292
7 Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTUU 3 Egsgl;ll(r)rfeelszgorllf/? £41c292
8 PesepBHOE Bpems 1 bubmmorexa [TOK
p P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4



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

11 KUIIACC

HaumeHnoBaHue pasaesioB U TeM KoanvecTBo yacos
Ne ni/m JyekTpoHHbIe (HU(PPOBBIE)
NnporpaMmMsl Bcero Kourpoubnbie IIpakTHyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
1 DBOTIOIIMOHHAS ONOIOTHSA 9 1 1 Eggg?/(;geezigﬁﬁﬂ fA1cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubmuorexka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
3 OpranusMbl i OKpyXaroIas cpesa S 1 https://m.edsoo.ru/7f41lcc74
4 Coo01mecTBa U 9KOJOTHUECKUE CUCTEMBI 9 1 EES;I'I;I/?TT]eeI:jaS(I)_E)OrIS/Y fA1cc74
5 PesepBHOE Bpems 2 bubmorexa HOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 2.5
MHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
No KoJsn4yecTBo 4acos Jara DJIeKTPOHHBbIE HU(PPOBLIE
n/-n Tema ypoka Beero KonrTpoas  IIpakTuu wiyuenns o0pa3oBaTte/ibHbIE
HbI€ ecKue pecypcebl
padoThbI padoThl
bubmmoteka IIOK
Buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meroas! mo3HaHus )KUBOU Ipupoasl. [IpakTuueckas
pabota Ne 1 «Vcronp30BaHHE Pa3TIUYHBIX METOIOB MPHU 1 0.5 53627/(;:6;;535/863%122
W3YYEHUH OMOJOTUIECKIX 00BEKTOBY e :
bubnunorexa LIOK
buonoruueckue cuctemsl, MPOLIECCH U UX U3YUECHUE 1 hitps://m.eds00.ru/863e6564
. but6mmoreka [IOK
XHUMUYECKUH cOCTaB KJIETKU. Boga 1 MUHEpalIbHBIE COTU 1 https://m.eds00.ru/863e674¢



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

bu6nmoreka [IOK

5 benku. CocTaB u cTpoeHne OSIKOB hitps://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTHYECKUE KATATU3aTOPBI.

6 Jlabopartopnast pabota Ne 1 «/3yueHne KaTaJIuTHIECKON 05 bub6nmoreka [IOK
aKTUBHOCTH (DepMEHTOB (Ha MpUMEPE aMHJIa3bl WK ' https://m.edso0.ru/863e6b72
KaTaJasbl)»

bu6nmoreka [IOK

! YTIeBOAEL. Jumitp! https://m.eds00.ru/863e6870

bubnunoreka LIOK

8 Hyxkneunosbie kucinorsl. ATO https://m.eds00.ru/863e6d5¢

9 HcTopus u metoas! uzydenus kietku. Knetounas bu6nmorexa LIOK
Teopusi. KileTka kak 11e7I0CTHas JKUBasi CUCTEMa https://m.edso0.ru/863e6e88
Copoene e e, Jabonn BuGnonsa LOK

10 ?KI/IBOTHH_X r I/I6}(/)1]{3 u 6aKT§ WU 1101 MUK (E)CKOHOM I;a 0.5 https://m.eds00.ru/863e61f0

- TP P 1 P https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOTIpENapaTax U UX OMHCAHHUE)
11 Kontponbnas paboTa mo temaMm: «buosorus kak Hayka.
XHUMHYECKUN COCTAB U CTPOEHUE KIIETKH.
bu6nmorexa LIOK

12 ObwmeH BemecTs uik MeTaboH3M https://m.eds00.ru/863e766¢

bubmmoreka IIOK

13 dotocuHTes. XeMOCHHTE3 https://m.eds00.ru/863e7¢98

. bubnnorexa [JOK

14 JHepreTHiecKuid 0omen https://m.edso00.ru/863e7aae
JKuszHeHHbIN UK KIeTKH. Jlenenue kieTku. MuTtos.

Jlabopartopnas pa6ota Ne 3 «HaGmronenne MuTo3a B bubnuotexa [JOK

15 0.5 ]

KJIETKaX KOHYMKA KOPEeIIKa JIyKa Ha TOTOBBIX https://m.edsoo0.ru/863e7dc4
MHUKpOIIpenapaTax»
16 Bruocunres Oenka. Peaxiuss MaTpU4HOIO CHHTE3A bubmmorexa LJOK
) 1 P https://m.eds00.ru/863e796¢
17 Tpancnsus — O6uocuHTe3 Oenka Bubmorexa OK

https://m.eds00.ru/863e796e



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bu6nmoreka [IOK

18 Hexnerounsie GopmbI )KU3HU — BUPYCHI hitps://m.eds00.ru/863e7540

bubnunorexa LIOK

19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubnunorexa LIOK

20 Meiios https://m.edsoo.ru/863e7f4a
OOpa3oBaHuE U Pa3BUTHE TOJOBBIX KJICTOK.

21 OmonotBopenue. Jlaboparoprast padborta Ne 4 05 bubmmoreka [JOK
«M3yueHne CTPOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX ' https://m.edso0.ru/863e81b6
MUKpOTIperiapaTax

22 WuauBuyaibHOE pa3BUTHE OPTaHU3MOB bubmmorexa OK

https://m.edso0.ru/863e8436
KonTponbHas padota mo Temam: «Ku3HeAeSITETLHOCTD

23 KJIETKH. Pa3MHOKEHHE U MHIMBHUIyaIbHOE PA3BUTHE
OpPTaHHU3MOB).

24 ['eneTnka — Hayka O HacJIE€CTBEHHOCTU U bubmmnoreka HOK
W3MEHYHUBOCTH https://m.edso0.ru/863e86f2

o5 3aKOHOMEPHOCTH HACTIEI0BaHUs TPU3HAKOB. bubnnorexa [JOK
MOHOTHOPHIHOE CKPEIIUBAHHE https://m.edsoo.ru/863e8878

26 JlurubpuHoe ckpemuBanye. 3aKOH HE3aBUCUMOIO bubmmnoreka HOK
HaCJIeIOBaHMsI TPU3HAKOB https://m.eds00.ru/863e89a4
CuerieHHOE Hacle0oBaHue Tpu3HaKoB. JlaboparopHas
pabota Ne 5 «3yueHue pe3yibTaTOB MOHOTHOPUIHOTO U bubnuotexa [JOK

27 0.5 )

JUTHOPUIHOTO CKPEIMBaHU Y Jp030(HIIbI HAa TOTOBBIX https://m.edso0.ru/863e8c60
MUKpOTIpeIiapaTax

8 I'enernka nona. HacnenoBanue npu3HaKoOB, CLETVIEHHBIX bubnunorexa LIOK
C TIOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAas U3MEHYUBOCTb.

29 JlaGopatopHnas padorta Ne 6. M3ydyenue 05 bubmuoteka [IOK

MOIU(PHUKAIIMOHHON H3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTIO Psiia U BAPUALIMOHHOM KPUBOM»

https://m.edso0.ru/863e8efe



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe

HacnencrBennas namenunBocth. JlabopaTopHas pabota Bubmorexa LIOK
30 Ne 7. «Ananu3 myTtauuii y Apo30(huiisl Ha TOTOBBIX 1 0.5 )
MUKPONpENapaTax, https://m.edsoo.ru/863e8efe
bub6nmoreka [IOK
31 Peneruia wenoseka . https://m.edso0.ru/863e8d78
30 Konrtponsnas padora no reme: «HacieacTBeHHOCTh U 1 1
W3MEHYUBOCTbh OPTaHU3MOBY
33 Cenexius Kak HayKa | nporecc. MeTobl U JOCTHKEHUS 1 bubnnorexa [JOK
CEJICKI[UH PACTCHHUH U )KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTtexHoorus Kak oTpacib MPOU3BOJICTBA 1 EH6H_HOTeKa HOK
https://m.edso0.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 4
11 KJIACC
Ne KosmnuecTBo yacoB
I Mara DJIeKTpPOHHbIEe U (POBBIE
o T KounTpoJan paKtuiec o0pa3oBaTe/ibHbIE
eMa ypoka KHe U3ydeHust
Bcero HbIe pecypcnl
n paGoThi padoThI
DBOJIONUS U METO/IbI €€ N3YUECHHUSI 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863ea20e
Hctopus pa3BUTHS NPEACTaBICHUNA 00 3BOITIOLNUN 1 BH6H_HOTeKa [OK
https://m.edso0.ru/863e9570
MukposBonronus 1 BH6H_HOTeKa HOK
https://m.edso0.ru/863e9cle
[Tomymsimus Kak dIeMEeHTapHasi €IUHUIA BUIA U YBOJIOLIUH.
Jlaboparopnast pa6ota Ne 1 «CpaBHeHUE BUIOB TI0 1 0.5 ]I15t1:6sj,1'17/(r)1:e§ja3(]){)orllf/863e9906
MOP(OJIOTHUECKOMY KPUTEPUIO» Ps-4/m. )
JIBI>KyIIME CHITBI (3IIEMEHTapHbIE (PAKTOPHI) SIBOIIOIIUH 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/863e9da4
EcrecTBennbIit 0TOOp U €10 GOpMBI 1 bubmorexa I[TOK

https://m.edso0.ru/863e9ed0



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
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PC3y.]'II)TaTI)I OBOJJIIOLMN HpI/ICHOCO6HeHHOCTB OpPraHnu3mMoB U

BunooOpazoBanue. Jlaboparopuas padorta Ne 2 «Onucanue Bbu6muotexa [JOK
! MIPHUCIIOCOOICHHOCTH OpraHu3Ma H €€ OTHOCHUTEIBHOTIO 1 0.5 https://m.edsoo.ru/863e9fde
XapakTepar
8 Hanpasnenus u nytu makpospomonuu. Heodpatumocts 1 Bu6muoteka [JOK
HBOJIFOLINN https://m.edso0.ru/863e9cle
9 KonTponpHas padoTa mo Teme: « IBOTIOIUOHHAS OUOJIOTHSD. 1
10 Hcropus xu3Hu Ha 3emiie 1 METO/bI €€ N3y4eHUus 1
11 ['unoTe3sl MPOMCXOXKACHUS KU3HU HA 3emiie 1 Bubmuorexa LHOK
https://m.edso0.ru/863ea5a6
12 PazButue xu3HM Ha 3eMIie 1o 3paM U eproaam 1 EH6H_HOTeKa 0K
https://m.edsoo.ru/863eabbe
13 wumpa Tpanmsccsan padora X 1 cllsyacne noxonaenon ) 05 buGaorexa LIOK
OCTaTKOB PACTEHUM U )KUBOTHBIX B KOJUICKLIHSIX) https://m.eds00.ru/863easbc
14 CoBpemeHHas cuctemMa OpraHu4eckoro Mupa 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/863ea48e
15 DBOJIOIHS YeJoBeKa (aHTPOMOTeHe3) 1 ﬁgg;?/(;:ée%asc]i).orIJIBG%aCZC
16 JIBroky1e cuibl ((hakTOphl) aHTPOIIOTEHE3a 1 ﬁggg%ﬁ?;ii?ﬁl%gea 444
17 OCHOBHBIE CTaJUH IBOJIIOINH YEJIOBEKA 1
18 UYenoBeueckne pachl M MPUPOIHBIC aIaNTAIIUU YeJIOBEeKa 1 BH6H_HOTeKa [OK
https://m.edsoo.ru/863eaea2
19 KonrtponbHast pabora 1mo TeMe «BO3HUKHOBEHHE U Pa3BUTHE 1
KU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa 1
21 Cpenbl 0OuTaHMs U SKOJIOTHYECKUE (HaKTOPbI 1 ﬁgg;ﬁ;?;;i?ﬁl%%afec
29 Abunornueckue paxtopsl. JlaboparopHas padota Ne 3. 1 05 bubmuoteka [IOK

«Mopdonoruyeckne 0COOEHHOCTH PACTCHHUI M3 Pa3HBIX MECT

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863e9fde
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

oburtanmsy. Jlaboparopuas padora Ne 4. «Bnusiaue cBera Ha
POCT U pa3BUTHE YEPEHKOB KOJICYCa»

23 buotndeckue GakTops 1 Eggg%ﬁ?éiiﬂﬁlg 63eb348
DKOJIOTUYECKHE XapaKTePUCTUKU Tomy siiun. [IpakTndeckas
24 pabota Ne 2 «IToacy€r MIOTHOCTH MOMYJISAIUI pa3HbIX BUOB 1 0.5
pacTeHui»
25 Coo0miecTBa OpraHU3MOB — OHOIIEHO3 1 ﬁggg?/(gée%z;c%?‘ﬁ/%%b 164
26 DKOJIOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 1 E:tlgg:lflﬁée%ascﬂ).orﬁm 63eb46a
97 OCHOBHBIE TIOKA3aTEJIN YIKOCUCTEMBI. DKOJIOTHYECKHE 1 Bbu6moteka [IOK
nupamuibl. CBoiicTBa skocuctem. CyKkieccus https://m.edsoo0.ru/863eb5fa
28 [TpupoIHbIE S5KOCUCTEMBI 1
29 AHTPOTIOT€HHBIE IKOCUCTEMBI 1
30 buocdepa — rinobanbHas 3xocucTeMa 3eMin 1 EES;I;I/(F)T:ée%aSC];E)?‘IIJ{/SG%bbSe
31 3aKOHOMEPHOCTH CYIIECTBOBaHUs Onochepbl 1 Egg;ﬁg?;igo?}é/%geb 416
32 YenosedecTBO B Onocdepe 3emiu 1
33 CocyiiecTBOBaHUE MPUPOJIBI U YETOBEUYECTBA 1 BHGH_HOTeKa [OK
https://m.edsoo.ru/863ebale
34 Kontponbras padota mo TeMam «OpraHu3Mbl U OKpyKaroIias 1
cpena. Coob1iecTBa U SKOJIOTMYECKHE CUCTEMBD»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

1.  Illywmnoi, B.K. buonorus. Yrny6nennsiit ypoBens. 10 knace. YueOnuk / boponun I1.M., Beicorkas
JI.B., v I'.M. u ap. (mox pen. lymuoro B.K., Ipivmmmmma I.M.). — 2-e u3a. — M.: [IpocBemienue,
2020. — 368c.

2.  Ilywmnoi, B.K. buonorus. YrimyOnennsiii yposens. 11 knace. Yuebnuk / boponun I1.M., Beicorkas
JL.B., dpmvmun .M. u ap. (mox pen. Lllymuoro B.K., JIpmmmmma I'.M.). — 2-e u3a. — M.: [IpocBemenue,
2020. — 383c.

3. buonorus. [Ipaktukym. 10 — 11 kmaccer: yue6. mocodue ajis 001meoopa3oBaT. OpraHU3aIlnn:

yray6a. ypoenb / .M. deimimmn, O.B. Cabmuna, JI.B. Beicorkas, [1.M. boponun. — 3-e uzn. — M.:
IIpoceemenue, 2017. — 143c.

METO/IUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
EI'D. buonorus: reMarnueckuii coopauk 3amanuii/ moja pen. I'.C. Kanunooii. — M.: HanmonanpsHoe

obpazoBanue, 2012. — 256 c. — (EI'D. ®UIIU — mikosne).

MawmontoB C.I'. buonorwust: [Tocobue aiis nmocrymaromux B By3sl. — M., 1996.
Teitmop ., ['pun H., Crayt Y. buonorus. T. 1 — 3. — M.: Mup, 1996.

buonorus. [IpoBepounsble TecThl U 3aganus. 6-11 k. Bonarorpan «Yuurtens» 2009r.

1.

No abkowd

buonorus. 5-11kn. Boarorpan «Yuurens» 2009r.

buonorusa. EI'3, MockBa «9xcmo», 2008r.

I''A. Anenpuna, ®@.K. Anensiminn «['enerrka B 3amagax», Mocksa «I'modyc» 2010r.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. http://window.edu.ru/ - earHOE OKHO JOCTYyIA K 00pa30BaTeIbHBIM pecypcam (HHpOpMaIns O
MIOJATOTOBKE K YpOKaM, CTaHIapThl 00pa30BaHUsl, UH(OpMaIKs O HOBBIX yUEOHHMKAX U y4EOHbIX
MOCOOHsIX).

2. http://lwww.biologiya.info - uadopmannonuslii BeO-caiit (00yueHne OHOTOTHH).

3. http://www.1september.ru - Be6-caiiT «O0bearHEHHE TIeqarornueckux u3aanuii «Ilepsoe
CEHTSIOps» (CTaThH MO OUOIIOTUUB CBOOOTHOM JOCTYIIE, UMEETCS TaK)Ke apXUB CTaTeil).

4.  http://www.school-biologiya.org/ - napopManmoHHO-METOJMYECKOE U3JAHUE 110 OHOJIOTHH.
5. http://www.km-school.ru/ - Mysaerunopran komnanuu «Kupunt u Medoauii»

6.  http://www.eidos.ru CaliT rieHTpa TUCTAaHITMOHHOTO O0yUYeHUS «DUT0CH

7. Wzyuaem Ouonoruto http://learnbiology.narod.ru 8 https://uchi.ru

9 https://resh.edu.ru

10  https://lwww.yaklass.ru/p/biologia

11 https:/Ivideouroki.net/blog/biologia/2-free_video

12 https://lwww.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13 http://school-collection.edu.ru

14  bumbmmoreka [JOK


http://school-collection.edu.ru/

