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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€J€H, COACp)KaHUs,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit deneparun, a Takxe MoJI0KEHUs o crenupuke 6MoJIoru,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACICHB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma no Guosnoruu AaéT MpeacTaBieHUe O LelsaX, 00 olmel crpaTeruu o0ydeHus,
BOCIIUTaHUsI M pa3BUTUS oOyyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezaenseT 00s43aTeNIbHOE NPEAMETHOE COJEpP)KAaHUE, €r0 CTPYKTYpPY, PpaclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOrO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B mporpamme 10 OHONOTMHM Tak)Ke YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Yy4eHUM Ouosioruu, Omarojmapss 4eMy B HEHl mIpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUHl  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEIHEBHOM JKU3HU JUIs peIIeHUs MPUKIAIHBIX 33/1a4, B TOM YHCiIe: MPO(QUIAKTUKH
HaCJIECTBEHHBIX  3a00JIeBaHUN  4YeNOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATENbHOCTH YEIOBEKAa Ha COCTOSHHE MPHUPOTHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJICHHE BHUMaHMs K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npeaMera «bruonorus» MpoJAUKTOBaHO HEOOXOIUMOCThIO 00€CNeYeHUs YCIOBHUM I pelieHUs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYECKOro o0pa3oBaHusl, KOTOpasi Ipeanoaaraer
dopmupoBaHHe y 00yJaromuUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydYalOIIMXCS MPEACTaBICHMM O HAaydHOH KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MPUpPOE, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KHMBOW TPHUPOJIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M 0Oe30macHOTO oOpasza
YKHU3HH, YKOJIOTHIECKOTO MBIIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oduiero oopa3oBaHus, coUanu3anuu odyyaromuxcs. M3yyenne



Oouosoruun obecrieunBaeT YCIIOBHSI TUTSt hopmupoBaHUs WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JPYTHMX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMHUH U reorpaduu. HazpaHHble MOI0XKEHUS O MpeAHa3HAYCHUU Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble sl (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KMU3HU U MPAKTHUECKOU aesTesibHOCTH. Oco00e MECTO B 3TOM cuUcTeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHus, KOTOphIE CIyKaT OCHOBOM g  (QopMHUpOBaHUS
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX I'yMaHU3AIUHA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIBHBIX OCOOEHHOCTAX
J)KUBOW MPUPOABI, O €€ YPOBHEBOH OpraHu3aluyd MU 3BOJIIOLNUU. B COOTBETCTBUHM C 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorust kak Hayka. MeToibl HAy4YHOTO TO3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHHu4eCcKOro MHUPay,
«OBOIIOLHUS )KUBOU MPUPOIBI», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Leny um3ydenuss yuebHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUI UCIONIb30BaTh 3TU 3HAHMS JJIi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH O0OBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
obecreunBaeTcs peleHrueM CAeAYyIOIMMX 3a/1a4:

OCBOEHHE OOYYaIOIIMMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX >XUBBIX CHCTEM pa3HOTO YPOBHSI OpTaHH3allvH,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue y 0OOYYarOIIMXCs MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAYyYHBIX B3TJISI/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIUu;

CTaHOBIIEHHE Yy OOydJaromuxcsi oOIe KyabTyphl, (QYHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MHUpPA JKUBOW MPHUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TOTYYECHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHMSI UYETIOBEKOM YKHUBOW TIPHUPOIBI,
HEO0OXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUUECKUX HOPM MPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHNS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIM CBOEH JEATENILHOCTH 10 OTHOIICHUIO K OKpY)KaIoLeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buosnorus», ndydaemas Ha 60a30BOM ypOBHE,
SIBIISICTCS  00SI3aTEIbHBIM yYEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTMH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, I3CTETUKONM u mpaBoM. Ponp Ouonoruu B
(dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYeCKUX HayK.

MeTo1p1 TO3HAHUS KUBOU MPUPOABI (HAOIOIEHUE, SIKCIIEPUMEHT, OMMCaHUe, U3MEpPEHHeE,
KJ1accU(UKals, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, k. Yorcon nu @. Kpuk.

Tabmuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktueckast pabora Ne 1. «/cmonb3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudMe >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTteM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM, ~ KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuubl u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KHBOK
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpODBJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHM BOJBI M MUHEpaIbHBIX BellecTB B KieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmble
U 3aMEHHMblEe AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoMcTBa 0enKoB. bruonornyeckue GyHKIN OEITKOB.

®epMeHThl — Ouosiornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbl. OTinuust  (QepMEHTOB  OT
HEOPraHWYECKHUX KaTallu3aToOpOB.

YrneBonapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-rHAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxumuun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[utomoruss — Hayka o kjerke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBUS UIEU U
¢bakTOB B HAYYHOM MO3HAHUH. METO bl U3yUECHHUSI KIETKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, CuCTeMa CHHTEe3a OeKa.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUSs
MPOKapUOTUUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHAS CTCHKA, TIMKOKAIMUKC, MX (YHKITUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHonibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTuibl. [IpoucxoxaeHue MUTOXOHAPUM M TIIACTHU.
Buner mactua. HememOpaHHbIe OpraHOWIBI KJIETKHA: PUOOCOMBI, KIICTOYHBIN IEHTP, [ICHTPHOJIH,
PECHUYKH, KIyTUKH. DYHKIIMY OPraHOMIO0B KIETKU. BritoueHusl.

SAnpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: saepHas o0o0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW NIPUPOJIEY,
«PacnpeneneHre XuMUYECKUX AJIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer u cxembl: «llepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenkay, «CTpoeHne MoIeKybl 6enka», «Ctpoenue GepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHne 3yKapuoTUUeCKOM
KJIeTKn», «CTpoeHue MKUBOTHOM KIeTKH», «CTpOEHHE pPACTUTENIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s/ipa KIETKN», «Y TIeBOAbY, «JIMmuasn».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIMPENApaThl PACTHUTEIIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlaboparopHas pabora Ne 2. «M3yueHHe CTpOEHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OO6meHn BemiecTB, WIM MeETa0OMU3M. AcCCUMWIANMS (IJIaCTHUECKU OOMEH) u
TUCCUMUIIALINS (DHEpreTUuecKuii 00MeH) — 1B CTOPOHBI €IMHOTO Tpoliecca Metabonusma. Ponb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIM3Ma.

Tumnber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BEIIECTB U MIPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakiuu QorocuHTesa.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCUHTE3A IS KU3HU Ha 3emie. BrnusHue ycnoBuit
cpenbl Ha GOTOCHHTE3 U CIIOCOOBI MOBHITIICHUS €T0 MTPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMmocuHTe3. XEMOCHHTE3UPYIOIUe OakTepuu. 3HAYeHHWE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB, BBICICHHE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTndyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHTte3a. leHernueckas wunpopmamms u JHK. Peanmmzanus
reHeTH4YecKol mHpopmanuu B KiIeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblii cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Drtanbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitus BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€MbIC BUpycaMu. Bupyc nMMmyHoneduuTa yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOpartHas TpaHCKpWINIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHUS BUPYCHBIX 3a00ICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xnopormnacry, «Porocuntes», «Crpoenue HK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1K Bupyca CIIMJla, Oaktepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moens cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knetounelii 1uki, wiav KU3HEHHBIM LUk kietku. Wurtepdaza u mutos. [lpoueccel,
nporekaromue B uHTepdasze. Permmukanus — peakuus marpuunoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonornueckre OCHOBBI Pa3MHOXKEHHSI U MHIUBUAYATbHOTO Pa3BUTHUS
OpraHNU3MOB.

lenenne xnetrkn — muto3. Cramgum muto3a. Ilpoiecchl, mpoucXonslye Ha pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYecKuii CMBICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXXEHHUS: JIeJICHHE HaJlBOe€, MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHUPOBAaHHWE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxoismuye Ha craausx Menosa. [loBenenue
XpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaUEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBLIX KIETOK Y )KMBOTHBIX. [loOBBIE Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W Pa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CIepMaTo30ul,
AllleKsIeTKa) — crepmatoreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX YKUBOTHBIX: IPOOJEHHE, TacTPYJIsIus,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTHS: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButne pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTalUU
pa3BUTHS.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAaCTeHUN», «BereraTuBHOE pa3MHOXKEHUE pacTeHUi», «JleleHne KIETKU
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIeTOuHBIH LMK,
«Permmukanus ITHK», «Muto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«linexnerka Miekonurampomero», «KapuokuHe3 B KJI€TKax KOpeUIKa JIyKa», MAarHUTHas
MoJenb-ammnKanys «/lenenue knetkny, moaens JJHK, mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabmroneHne MuTO3a B KJIETKAaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopuast pabora Ne 4. «/3ydeHune CTpPOEHHUSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer n 3agaunm reHetuku. Mcropus pasButus reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUM I'eHETHKHU. Britag poccuiickux 1 3apy0eKHbIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToabl TEeHETUKH (TUOPUI0JIOTUYECKUM, LUTOr€HETUUYECKUM, MOJIEKYISIpHO-
reHerudeckuii). OCHOBHbIE T€HETHUYECKUE TOHATH. | eHeTndyeckas CUMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJENOBaHUS  IPU3HAKOB, yCTaHOBJIEHHble [.  MeHaenem.
MonorubpuaHo€e CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B repBoro nokojaeHus. [Ipasumino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemuBaHHE. 3aKOH  HE3aBUCHMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTMOPHIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEE CKpEIBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruilenHoe HacnenoBaHue mnpusHakoB. PabGora T. Moprana mno cuerieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuerieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpa.

XPpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIECTBEHHAs U HacleACcTBeHHas. Poib cpeabl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTePUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanuonsslil psn u BapuanuonHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKAIMOHHONW N3MEHYMBOCTH.

HacnencTBenHnas, iy reHoTunuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAsT M3MEHYUBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBa KOMOMHAaTHBHOM HW3MEHUMBOCTH. MyTalMOHHAS
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YactoTa U



NPUYHHBI MyTanuid. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoseka. Kapuorun denoBeka. OCHOBHbIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELUOBbIM, IMTOreHETUYECKUH, OHMOXUMHUYECKHUM, MOJEKYISIpPHO-
reHeTuyeckuil. COBpEMEHHOE OIIpe/eICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTUIIMPOBaHUE, B ToM uucie ¢ nomouibto III[P-ananusa. HacnenctBennele 3abosieBaHust
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAclIeACTBEHHON MpPeIpacloiokKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaThueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBL 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH M JICUCHUS] TEHETHYECKUX
Oone3Hel. MeauKo-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMIIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOoBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTeHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpumgHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3anmMoneicTBue ajmielibHbIX T€HOBY, «['eHeTHUYeCKne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CLEIUIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka H IKMBOTHBIX», «Bumgel wu3MeHunBoctu», «MoaudukannoHHas
n3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa rpynmn KpoBu», «MyTarmoHHas
U3MEHYHBOCThY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKU Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Jlaboparopuas padota Ne 5. «M3ydyeHne pe3ynbTaToOB MOHOTUOPUIHOTO U AUTUOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaGopaTtopHnast pabota Ne 6. «3ydeHne MoaupUKaIIMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabora Ne 7. «AnHamuz wmyrtamuii 'y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTrueckas padota Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS W MHOrooOpaszusi KyJIbTYpHbIX pacTeHui. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbBIE METOJbI CENEeKIIMU. MacCOBBIii U WHIAUBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIUBAHUE — MHOPHUIMHT.
Uucrtas nwHuA. CkpenyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3auss U e€ YCIeXH.
HckyccTBeHHBIM MyTareHe3 W IMOJIy4YeHUE MOJUIUIONI0B. JIOCTMIKEHUsSI CENEeKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpaciab MPOW3BOACTBA. ['€HHash HWHXKEHEpHs. OTamnbl CO3JaHUS
pexomOuHanTHOH JIHK u Tpancrennsix opranuszmoB. Kietounas umxenepus. Kietounble
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOMPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemMoHCTpauu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BanoB.

Tabmupel u cxeMmbl: kapta «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «llopoabl JoOMalIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHu», «OTnanéHHas
rubpuam3anusy, «Paborer akamemumka M. @. HWeanoBay, «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sIICTBCHHBIE PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKUe padoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJIeKIMU PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035UCTBO, Ta0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

11 KUIIACC

Tema 1. DBorromHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BiysHue 3BOJIIOLIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonuu. [laneoHTosOrMYECKHE: TOCIENOBATENBHOCTh IMOSABICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETONUCH, NIepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBO
U paznnume GayH U Qpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOJCTBA U pa3iuuus SMOPHOHOB pPa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTUYHBIE, PYIUMEHTAapHBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBHHU3MA.
JIBIOKyIIMe CHMJIBl  SBOJIIOLMU  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHYMBOCTb, OOprOa 3a CylIlecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerndeckas teopus 3Bonmonuu (CTO) u e€ ocHOBHBIE TIOJIOKEHUS.

Muxkpoasontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBwxynme cuibl ((hakTophl) BOJIONUN BUAOB B NpHpojae. MyTallMOHHBIM mpouecc U
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJHBI U Apedd reHoB. M3onauusa u
MUTpaIus.

EcrectBennblii oTO0p — Hampapistomuil ¢daktop 3Bomounud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bosonuu. [IpuMepsl npucnocobnenuit
y opranuzmMoB. ApoMoph03bl U UIU0-aJaNTallNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKasl, JUBEPreHTHas, KOHBEpPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoONMN.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomep, A. H. CeBeprios.

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emiey», «3apOoAbllu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOppObl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpasue copToB pacteHuii», «MHOroodpasue mopoj
YKUBOTHBIX», «[Tonmynsauumy, «MyTanoHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepanusy», «JBuxymme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «l eorpaduyeckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMH OKPAaCKH, HAOOp IUIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOIeKIus «DOpPMBI COXPaHHOCTH HCKOIAEMBIX
KUBOTHBIX U pacTeHHil», Moaenp anmiukauusa «llepekpéct XxpomMocom», BiIa)KHbIE Iperaparbl
«Pa3Butue Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (POPMBbI KPbLIbEB U OKPACKU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KMU3HU Ha 3emue.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMus. XUMHUYecKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJronnu. HavyanbHbie sTansl Ouonorudeckoit spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emyie 1mo odpaM U nepuomaMm. Karapxeil. Apxeiickas
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUMA, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoabl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iiCcKas 3pa U €€ NepHObl: AJIEOr€HOBBIN, HEOT€HOBBIN, AHTPOIIOI€HOBBIM.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux IMpoieccoB. OCHOBHBIE 3Talbl 3BOJIIOLMU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa OpraHMuecKoOro Mupa Kak OTpakeHue 3BOJoLUU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpencTaBieHHH O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpornorene3a. CxoAcTBa U pa3ndusl 4eJIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomorene3a. HacmencTBeHHass HW3MEHYHMBOCTH U
ecTecTBeHHBbIN 0TOOp. OOIIEeCTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI Tpyaa, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMeIbIi,
UYenoBexk npsmoxondmuii, YenoBek HeanaepTaiabckuid, YenoBek pasymubiid. Haxomaku
MCKOTIAeMbBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 0OJIACTh PACHPOCTPaHEHUs], 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajionjiHas  (9KBaTOpUAIbHAsA), MOHrOJoUJHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEACTAaBUTENICH YEIOBEYECKMX pac K YCIOBHUSM CYIIECTBOBAHUS.
EnuncTtBo uenoBeveckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Toptpetsi: @. Penu, JI. Ilactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! 1 cxembl: «Bo3nukHoBeHne COHEYHOU CUCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOCHUS
YeNoBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIC€OHTOJOTHYECKHX HAXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynosanue: wmynsiku  «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKU WIH U300paKeHUs] KAMEHHBIX OpyIuit
MEPBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIOruIecKasi TadJuIa,
KOJUTEKIUs «DOpPMBI COXPAaHHOCTH UCKOTAEMBIX YKUBOTHBIX U PACTCHHI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTiueckast padota Ne 1. «3yyeHre UCKOMAEMbIX OCTATKOB PACTEHUI U KUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHSI KakK Hayka. 3aJadyd W pas3ielbl dKOJOTMH. MeTOoasl HKOJIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakTOpel:  CBET, TEMIIeparypa, BIAKHOCTb. DOTOMEpUOAU3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bruojgoruveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJEHCTBUN:  KOHKYPEHITHS,
XUITHUYECTBO, CMMOMO3 U ero ¢gopMmel. [lapazutusm, Koomepaius, MyTyaJIn3M, KOMMEHCAITU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeEHcCalu3M, HeHTpanu3M. 3HaueHHE OHUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanui. OCHOBHBIE TOKa3aTely TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, MPHUPOCT, MHTpainusd. JuHamuka
YUCJIICHHOCTHU MONYJISALUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6ombaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«®Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonoruueckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstue 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYIEHTHI, KOHCYMEHTBI, pEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKIHMsI. DKOJOTUYECKHE MUPAMHIbL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOPETyIIsusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOocucTeMbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOeHHOCTH Ouocdepbl Kak riI00albHONH IKOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB U OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBo B Onochepe 3emian. AHTpONOreHHbIe H3MeHeHHs B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymecTBoBaHM€e NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBocTu Onochepsl. OcHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpcaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumesie nenu», «buorneHos: cocraB u cTpykTypa», «IIpupogHsie
coobmiectBa», «llemn mnuTanHus», «OKoJoruueckas mnupamuaa», «buocdepa u yemoBexy,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMAa XBOWHOro Jjeca», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS HA MIPUPOILYY,
«BaxkHeillme MCTOYHHMKHM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
cocTasisronas ouocheps», «PakTopsl Aerpaganuu nousy, «IlapHukoBbIit 3¢ dexTy», «PakTopsl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OUOIICHO3BI», repbapmii
«PacturenbHble  coolmiecTBa», Koekuuu — «buoneno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
®denepanuu, U300paKEHUS] OXPAHIAEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOIT'PAMMDI 110 BHOJIOTMHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

Cormacao ®I'OC COQO, ycraHaBIMBaKOTCA TpeOOBaHUS K pPeE3ysbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeHEro o0IIero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS INpeaMera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONINE: OCO3HAaHWE OOY4YaIOIMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIIECHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHHUI JTUYHOCTH Ha OCHOBE KIIFOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHWs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIU U CTPOUTH KU3HEHHbIEC TIJIaHBL.

JInuaOCTHBIC pE3yiabTaTbl OCBOCHUA IPCAMETA «bnonorusy JOCTUIalOTCA B C€IUHCTBEC
y‘Ie6HOﬁ M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHfICKI/IMI/I
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIUTAHUA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHef/'I no3uuuu JIMYHOCTH, IMAaTpUOTU3MaA,
YBaXECHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyJAa U CTapLIEMy ITOKOJECHUIO, B3aMMHOIO
YBaOXEHUS, OEpPEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJulUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHBIC pPE3YyIbTAaTbl OCBOCHUS yqe6H0ro npeamMera «buomorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpUEHTAlUi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B IMPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIBHOMN ACATCIIbHOCTH, B TOM YHUCJIC B 4aCTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB U 06H3aHHOCT€I\/'I, YBAXXCHHUEC 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOH TBOPUECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TMO3HMIIMI0O TI0O OTHOIIEHWIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMUA [IEHHOCTSMHU U COLUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOIO BBINIOJHEHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIENOBATEIbCKUX 3aJa4, YBAXUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXJICHUN CIIOPHBIX BOPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJOHTEPCKOU 1€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUICKOM TPAKIAHCKON UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHE K MPUPOJAHOMY HACIEIWI0 M IAMSITHUKAM IPUPOJIBI,
JIocTXKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJ0TUM, TOHUMAaHUS 3Ha4eHUsl OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujeiHast yOe:KIEHHOCTh, TOTOBHOCTH K CITY)KCHHIO | 3ammuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCThH OLICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPAJUIIMSIMHU HAPOJIOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOUAsi CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHHUE SMOIIMOHAIIBHOTO BO3/IEUCTBUS KMUBOM MPUPOBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peain3alus 3J0pOBOro U 0e30MacHOro oopasa KU3HH (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUN U OTIHIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MUECKOMY U TICUXHUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBHJI WHAMBUAYAIBHOTO U KOJJIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUI M HENMPHUSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYZlY, OCO3HaHHUE IIEHHOCTH MacTePCTBA, TPYI0JIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAILHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, TUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeATETbHOCTb;



MHTEpEC K pa3nuyHbIM chepam npodeccHoHaTbHOU AeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPAa30BAaHHUIO HA MPOTSHKEHUHU BCei
KU3HU;

7) IKOJI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTHYECKOW KYyJbTYphl: MPHOOpETEHHE OMNbITa IUIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIEICTBUM ISl OKPYKaIOIel Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IMyTel UX PeUICHHUs;

CHOCOOHOCTh HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUuU MNpoOIeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOII0IeHUE
MpaBWJI TOBEJEHUSI B NMPHUPOJE, HANpPaBICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B JKOCUCTEMaX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEd OKpY’Kalolled MpUPOAHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HKOJIOTMYECKHE MOCIEACTBHUS MPeIIPUHUMAEMBIX
JNENCTBUI U IPeIOTBpAILATh UX;

HaJIMYUE PA3BUTOIO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYNbTYpPbI, OIBITA
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOW M COLMAIBHON MpPakTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON AESITeTbHOCTH IKOJIIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKM M  OOIIECTBEHHOW MpPAKTUKHU, OCHOBAHHOTO Ha JAMalore KYyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

COBEPLIECHCTBOBAHUE S3bIKOBOI M UNTATEJIbCKON KYJIBTYpPbI KaK CPEICTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpyKarolieM
MUpE Kak O €IWHCTBE IMpPHUPOAbI, 4YelOBeKa M oOllecTBa, B I[O3HAHUM HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpoodieM COXpPaHEeHUsI IPUPOIHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTHMHU JUIsI COBPEMEHHOW LMBUIIM3ALMU: 0OecreueHus
HOBOT'O YPOBHS Pa3BUTHUSl MEIMIIMHBI, CO3JIaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATbHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTh (DHYHKIIMOHAIBHON
rPaMOTHOCTH o0yuarouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

NIOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, MCIONb3YEMBIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIB30BaTh IMOJydaeMble 3HAHUS JJIs aHalIW3a M OOBACHEHHs SBJICHUH
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIIOUYEHUSI Ha OCHOBE HAy4yHbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 IMOJTYYSHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIleHUs
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAILIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOEKTHYIO U
HCCJICIOBATEIBCKYIO ACSITEIHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH IO OHWOJOTMHM B COOTBETCTBHH C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysbTaThl OCBOEHHs ydyeOHOro mnpeamera «buosorus» BKIIOUYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOUINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHS,
SBJICHHE, IpPOIECC, CHCTEeMa, HAayuHbId (DaKkT, MPUHLUIN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (I03HABAaTEIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIEUNBAIOIINE
¢dopmupoBanre (HYHKIMOHAIBHOW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH OO0YYaroIIuXcs,
CHOCOOHOCTh o0yyarommuxcs UCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OCBOEHHUS IPOrpPaMMbl CpEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTYaJIM3UPOBATH MPOOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukaiuu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTHUYECKUX
MOHSTUN (BBIIEIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMH);

ONpEACIATh LEIN JAEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXKIEHUS (MHAYKTUBHBIE, JEAYKTHUBHBIC, [0 AHAJIOTHUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PaCCMATPUBAEMBIX SIBJICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3E€H U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakkKe MPOTUBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHMOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH pEHIeHHs TPOOJIeMbl C YUETOM aHAIM3a UMEIOIINXCS MaTepHalIbHbIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEaTHMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCTEI0BATEIbCKHE IEHCTBHS:



BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aj]a4, IPUMEHEHHUIO Pa3IMUHbIX METO/I0OB IT03HAHUS;

UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSATEIbHOCTH IO IMOJIYYEHHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlMU, TPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(dbopMHpOBaTh HAYYHBIA THII MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIIOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0Opa30BaTENbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3ajady, BbIABUIATH
rUnore’y e€ pelieHusl, HaxOOUThb AapryMEHTHhI IS JO0Ka3aTelbCTBA CBOMX YTBEPXKICHUU,
3aJaBaTh MapaMeTpPhbl U KPUTEPUH PEIICHNUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ pELICHHS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHAIIPABIICHHBIN MOUCK MEpPEeHOoca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

YMETb IMEPEHOCUTh 3HAHWS B  I[IO3HABAaTEJIbHYI0O U  IPAKTUYECKYl0  oOJsiactu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC TMOIXOAbI W PEUICHUS, CTABUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHNUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(MOpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIIOBApsAX M CIPABOYHMKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIMW3UPOBaTh WH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dopMynHupoBaTh 3ampOChl M TMPHUMEHATh pa3IMYHbIE METOJbl NpH IOHCKE U OTOOpe
Ouosiornueckoi MHpopMaInK, HeOOXOUMOI /1JIsi BEITIOJIHEHHS YIEOHBIX 3a/1a4;

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIb30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMaJbHYIO (GOpMYy TNpEACTaBICHUS OMOJIOrMYECKON
uH(popManuu (cxemsl, rpaduKy, Juarpammbl, TAOJIUIbI, PUCYHKHU U JIPYTrOe);

WCIIOJIB30BaTh HAyYHBIM S3bIK B KA4eCTBE CpEJCTBA NpH padboTe C OHUOJIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATypy, HCIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIaJIeTh HABbIKAMHU pAacCloO3HAaBaHUS U 3alIUTHl HHpOpMAIMH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM AefiCTBUSIMU:

1) obenne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCeX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOre
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBIMIOJHEHUSI IIpe/ylaraeMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULUI APYTUX YUaCTHUKOB JTUAJIOTA WM TUCKYCCHH);



pacro3HaBaTh HEBEpOaJbHBIE CpEICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAJIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPbI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMU OOIIEHHS M B3aUMOJCHCTBUS, MOHUMATh HaMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLIEHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOUYKY 3PEHUS C HCIOJb30BAHUEM SI3BIKOBBIX
CPENCTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOThI IpU
peueHn OMOIOTUYECKOH MPoOIIeMbl, 000CHOBHIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelICHUH YyueOHOM 3a/1auH;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJIOTO YYaCTHHUKA KOMaH/bI B OOIINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeasiaraTh HOBbIE IPOEKTHI, OLIEHUBATh HJEU C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B pA3JIUYHBIX CHUTYalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

OByaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBHAMM:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIeIeBble U CMBICIOBBIE YCTAHOBKU B CBOMX
JENCTBUAX M IOCTYNKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIHUPOBAaTH COOCTBEHHBIE 337a4l B 00pa30BaTENbHOM JEATETBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpATh paMKH Y4eOHOTO IPeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B Pa3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B AESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;



BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JAEHCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHI, HCIOIB30BATH MPUEMBI pedIIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OIICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATD PEIICHUS [0 UX CHIKEHUIO;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C IO3UIHH JPYroro YeJI0BeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAIOT Crieruduyueckue s yaeOHoro npeamera «buoorus» HaydHbIe 3HAHHS, YMEHUS U
CrocoObl JEMCTBUIM 1O OCBOEGHMIO, MHTEPHpPETAMUd U NIpeoOpa3OoBaHUIO 3HAHUM, BUIbI
JeSITeIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHBIC Pe3yJIbTaThl IPEACTABICHBI 10 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI yueOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKIIA/Ie POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KJIETKA,
opranus3M, Merabomu3M (0OMEH BEIIeCTB W  NPEBpallleHHEe JSHEPruH), TOMEeoCcTa3
(camoperynsuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCHPOM3BEICHHUE
(penpoyKuus), HaCIeCTBEHHOCTh, UI3MEHUYMBOCTh, POCT U PA3BUTHUE;

yMEHHuE u3jiaraTb OHOJOTHMYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JormMa MoJieKylspHol Ouosorun), 3akonbel (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaBuiosa), onpenensts rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHUE BIa/leTh METOJaMHM HAay4YHOTO MO3HAHUS B OMOJOrMH: HAOJIOJIEHHE M ONHCaHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHWE 3aBUCHUMOCTH MEXAY HCCIETyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyUEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX IOHSATH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa BEIIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOIO U SHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHIAUBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSATH MOJTY4YEeHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOILIECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1IE€IbI0 00eCTIeUeHUs
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKCHUN COBPEMEHHOW OHMONOTMM M OMOTEXHOJIOTHH JUIsl palMoHaIbHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIllaTh »JJIEMEHTapHble TEeHETHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHKE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIMBAHUS
JUTS IpEJICKa3aHMsl HAaClIe0BAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHHBATh M HHTEPIPETHPOBATh HH(OpPMALMIO OHOJIOTHYECKOrO
COJepKaHUsA, BKIIIOYAOUIYIO0 ICEBAOHAYYHbIC 3HAHHS M3 PA3IMYHBIX HMCTOYHHKOB (CPEICTBa
MaccoBOW MH(pOpMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBbIE U YCTHBIE COOOIIeHHs, 000011as
Ouonornyeckyro MHGOPMAIMIO M3 HECKOJIBKMX HWCTOYHHUKOB, TPAMOTHO HCHOJIb30BATh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHUE PAaCKphIBaTh COACpKaHNEe OMOIOTHYECKUX TEPMUHOB M MMOHATHI: BUI, TIOMYJISIIHS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLWH, MPHUCIIOCOOICHHOCTD
OpPraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOphl, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIeTIH MUTaHUsI, SKOJIOrHuecKas mupamuaa, ouoreoreHos, ouocdepa;

yMEHHE W3/arate Ouonorndeckue Teopun (dBomonoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHs SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHUH u myted sBomronuu A. H. CeseproBa, ydeHus o
6uocdepe B. U. BepHasickoro), onpenensiTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHUE BIAJIETh METOJaMH HAYYHOTO MO3HAHWS B OMOJIOTWHU: HAOIIOJCHWE W OMHCAHUE
KHUBBIX CHCTEM, TIPOIIECCOB W SBICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHUCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHA U 3aKOHOB, YMEHHE JIeIaTh BHIBOBI HA OCHOBAaHHH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHBIE MMPU3HAKH CTPOCHUSI OMOJIOTHUECKUX O0BEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OIEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBHS JKOJIOTHMYECKHX (DaKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTHH B HYKOCHCTEMAaX, aHTPOIIOTEHHBIX M3MEHEHUH
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHMOT€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHUE TPUMEHSTh TOyYeHHBIC 3HAHUS U1 OOBSICHEHUST OMOJOTHMYECKUX IPOIECCOB U
SIBIICHUM, JIJISl IPUHSATHS PAKTUIESCKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETTBI0 00ECTICYCHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHUsI B OKpYXaolleil NpUpOIHON cpene, MOHMMaHUEe HEO0OXOIMMOCTH



HCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU ouonoruu TSt PaMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMCHTapHbIC OMOJOTMYECKUE 3aJayH, COCTABJISATH CXEMbI IMEpeHOoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHuU);

YMEHHE BBIIIOJHSTH J1a0OpaTOpHBIE M NPAaKTUYeCKUe paboThl, COOMIOAATH NMpaBHUiIa MpPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yYMEHHE KPUTHYECCKU OIICHUBATh W WHTEPIPETUPOBATH HUH(POPMAIMIO OHOJIOTHYECKOrO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpPEICTBA
MaccoBOi WH(OpMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHaibl), paccMaTpuBaTh TJIOOAIBHBIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, POPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOLIeHHUs, 0000mas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HCTOYHUKOB, TPAaMOTHO WCIIOJIb30BAaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5) b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0I0TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [HOK
HACJIEOCTBEHHOCTHA U N3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Ipu3HaKoB. MoHOTHOpHIHOE bubmmorexa LHOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HaF;nHeI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpEapaTaxy
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso00.ru/863e8c60

HUsmenunBocth. HenacnencreseHuas
U3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3oduisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Perieritia wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceeiuis Kak Hayka i poLece L https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

https://m.edso0.ru/863e9cle



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

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanrTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuotexa [JOK
OMoIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

1. Buonorus. O6mias 6uonorus, 10 xknace/ Cuornazos B.1., Aradonona I.b., 3axaposa
E.T., O01ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/I[PODA»; AKIIOHEpHOE 00I11ECTBO
«M3narenscTBO «IIpocsemenue»

2. buonorus. O6mas 6uonorus 11 kmace/ CuBornazos B.U., Araponosa U.b., 3axaposa E.T.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Buonorwus. 11 xnacc. Metonunueckoe nocodue k yueouunky U. b. Aradonosoii, B. H.
CuBorunasosa «buosnorus. 11 knacc. ba3oBblil ypoBeHbY.

2. buonorus. 10 knacec. Meroauueckoe mocobue k yueonunky U. b. Aradonoroii, B. 1.
CusornazoBa «buonorus. 10 kinacc. ba3oBsiii

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccuiickas 3J€KTpOHHAs IIKOJa

2. http://school-collection.edu.ru/).«Eaunast kostekuus Hudposix OOpa3oBaTeIbHbIX
Pecypcos»

3. http://www.fcior.edu.ru/

4. www.bio.1september.ru — razera «buonorus»

5. www.bio.nature.ru — HayuHbIC HOBOCTH OMOJIOTHH

6. www.edios.ru — Di0c — EHTP TUCTAHIIMOHHOTO 00pa30BaHMSI

7. www.km.ru/education - yueGHbIe MaTepHalbl U ClioBapH Ha caiite «Kupuun u Medomuii»
8. http://video.edu-lib.net — yueGHbIe GrabMBbI






