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HHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
MOIXO0J0B K (opMupoBaHHUIO coepxaHus yueOHoro mpenmera «buonorus» cocraBuiIn:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJCH, COACpIKaHUs,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpazoBanusi B Poccuiickoit @enepainuu, a TakKe MOJIOKEHUS O Crelu(puKe OUOJIOTHH,
e 3HAUYCHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYypa.

[Tporpamma no O6uonoruu Aa€t MpeacTaBICHUE O IeNAx, 00 o0lIeil cTpareruu ooy4eHus,
BOCIIMUTAHUS M Pa3BUTUS OOYyYarOIIUXCS CcpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
onpezenseT o00s43aTeNbHOE NPEAMETHOE COJIEpP)KAaHUE, €ro CTPYKTYpPY, PpaclpelieleHue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIEI0BAaTEeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
Y4€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKU 0O0pa30BaTENbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXcs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M NPEIMETHBIM pe3ylibTaTaMm oOydeHHs B (HOPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU 1€ATEIbHOCTH/y4eOHBIX AEUCTBUN 00YYarOIIUXCS 110
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUsL.

B nporpamme no 6umosorun (10—11 kiaccel, 0a30BbIil ypOBEHb) pEaIM30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosiornu, Omarojmapss 4eMy B HeHl mpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAyYHOI'O
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUl, a TakKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEHEBHOM JKU3HU [T pEIIeHUs MPUKIaIHBIX 33/1a4, B TOM YHCiIe: MPO(QUIAKTUKH
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOIHOIl cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEIbHOCTH YENIOBEKAa HAa COCTOSHHE MPUPOIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K NPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOro
npenMera «buonorus» MpoAUKTOBaHO HEOOXOTUMOCThIO 00eCNeUeHUs YCIOBHM Ui peuieHHs
OJIHOM M3 aKTyaJIbHbIX 3a/1a4 MIKOJBbHOTO OMOJIOrMYECKOro o0pa3oBaHus, KOTOpas Mpearnoaraer
dopmupoBaHHEe y O00yJaromUXcs CIOCOOHOCTH aJaNnTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
obecrieunBaeT (HOpMHUPOBAHHE y OOYYAIONMIUXCS TMPEACTABICHUH O HAYYHOW KapTHHE MHDa,
pacupsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoE, €€ OTIIMYUTENbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLWHU, CO3MAaET YCIOBHS IS TO3HAHUS 3aKOHOB KMBOW TPHPOJIBL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 37I0pOBOTO0 M Oe3omacHOro oOpasa
’KHU3HU, SKOJIOTUYECKOT'O MBIIIJICHHS], IEHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OWMOJIOTHS HUMEET TaKXkKe JUIs pEIIeHHs BOCHUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosoruu obecrieunBaeT YCIIOBHSI TUTS hopmupoBaHUS WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazpaHHble MOI0XKeHHUS O MpeAHa3HAYCHUU y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanust yaeOHOro Tipeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU aesTeibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUMU
3aHUMAIOT D3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIUH OHOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOIBI, O €€ YpOBHEBOIl OpraHu3alii U HBOJIOLUU. B COOTBETCTBUU C ITUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctema», «Cuctema u MHOroodpasue OpraHHuecKOro MHUPay,
«DBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M MPUCYIIUE UM 3aKOHOMEPHOCTH.

enr u3ydenus ydyebHoro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJarouMMucs 3HAHUAMH O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHUN HCIONIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEILICHUS PAa3IUYHBIX )KU3HEHHBIX TIPOOIIEM.

Hoctmwkenne 1enu u3ydeHHs: ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIMMHCI CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHHM, MHOTOOOpPa3MU M OCOOCHHOCTSIX KHBBIX CHCTEM pa3HOTO YPOBHSI OpTaHHU3allWH,
BBIIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYArOMIMXCS TMMO3HABATEIbHBIX, MHTEIUICKTYalbHBIX W TBOPUYECKHUX
CIOCOOHOCTEN B MPOIECCE aHAM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJIOTUM HAyYHBIX B3TJISAIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIiH;

CTaHOBJIEHHE Yy OOydYaromuxcs oOIed KyabTyphl, (YHKIHOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHSATH U OIEHUBATH SBICHUS OKPYKAIOIIETO MHpa >KUBON MPHUPOIBI Ha
OCHOBAHWU 3HAHHWH W OMBITA, MMOJTYYCHHBIX NPU U3YICHUH OMOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HiA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUSI YEJIOBEKOM KHBOM MPHUPOJBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHS ITHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYpBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJIEICTBUI CBOEH JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopazoBanus «buosnorus», ndydaemas Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs 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 OHMOJIOTHH C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemMoHcTpaumMu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBON TPUPOIBI.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktueckass pabora Ne 1. «/cnonp3oBaHuE pa3iIMYHBIX METOJOB IPHU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHoTHYEeCKHi), OMoC(hepHBI.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TIPU3HAKU JKU3HU», «YPOBHH OpPraHU3AIMH KUBOM
MPUPOIBI.

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHU BOJBI M MUHEpaIbHBIX BellecTB B KieTke. [logaep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 6eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. bruonornyeckue GyHKIIM OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuupl. Orianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTallu3aToOpOB.

YrieBoapl: MOHOCaxapuabl (TJIFOKO3a, puO03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMojucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buonorundeckue QyHKIUN
YIJIEBOJOB.

Jlunuasl:  TpUraMuepuisl, Qochomunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JUMHAOB KaK
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenune u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTunueckuii anmapar, CHCTeMa CHHTE3a Oerka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIIHH.
[InasmaTtuueckas MeMmOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUM, IMiacTuibl. lIpoucxoxneHne MUTOXOHAPUA U IIACTH.
Bunel nnactua. HememOpaHHble OpraHOubl KJIETKU: PUOOCOMBI, KIIETOUHBIM LIEHTP, LIEHTPUOIIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Hwuarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmuer u cxembl: «[lepuomndeckass Tabmuia XMMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJECHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOMPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U NpaKkTHYeCKHe padoThI:

JlaGopaTopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (pepMEeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

Jlaboparopuass pabora Ne 2. «M3yueHue CTpOCHHs KJIETOK PACTCHHM, XUBOTHBIX H
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Posb
3aKOHOB COXPAHEHHUS BEIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbi. Pons pepmeHTOB B 00MEeHE
BEILECTB U MTPEBPAILICHUH SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass ¢aszbl (orocuHTe3a. Peakumu (doTtocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A IS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAYeHHWE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
AKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTaIllbl s3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
matpuuHblid cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtanbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMMmyHoneduiuTa 4yenoBeka

(BUY) - Bo30oymutens CIIMJla. OOparHas TpaHCKpWIIHS, peBEpTaza W HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

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

Tabmumer  w cxembl: «Tumbel  muTaHus», «MeTtabomu3m»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepnodarn», «Ctpoenune wu ku3HeHHbId 1wmkia Bupyca CIIMJla, Oakrepuodaray,
«Permmukanus JJTHK».

O6opynoBanue: moaenu-ammukauu «Yasoenune IHK u tpanckpunims», «buocunres
6enkay», «CTpoeHue KIeTKu», Moienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knetounelii 1uki, wiM KU3HEHHBIM UK kieTku. Wutepdaza m muto3. Ilpoueccel,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. XpoMaTuael. LluTonorunyecknue OCHOBBI Pa3MHOKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHS
OpraHNU3MOB.

Henenne xnerkn — muto3. Cramum mwurosa. [Iponeccel, mpoucxonsdiue Ha pasHbIX
CTaZuAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[Tporpammupyemasi ruO€sb KJIETKH — allonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHu3MoOB: Oecrosioe U moyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEIre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBo€ pa3MHOKEHHUE, €T0 OTJINYUS OT OECIOI0rO.

Meiio3. Cragum meito3a. Ilpoueccsl, nmpoucxonsmue Ha craausx menosa. [loBenenne
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIci U 3HaUEHUE MEH03a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHBOTHBIX. [100BBIE JKene3bl:
CEMEHHHUKHU M sSMYHUKH. OOpa3oBaHUE W Pa3BUTHE IOJOBBIX KJIETOK — ramer (CIepMaro30H,
SUICKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHIEKIETOK U
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BuTHE (IMOpHOreHes).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHHU3MOB, (DAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKACHHBIE YPOICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LBETKOBBIX pPAacTeHu», «BereraTuBHOE pa3MHOXXEHHE pacTeHuil», «/leneHne kieTku
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKON, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmInKanys «/lenenue knerkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnrogeHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer m 3agaunm reHetuku. Mcropust pasButus reHetuku. Ponb nurtonoruu u
HMOpHOJIOTHUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTo/bl TEeHETUKH (TUOPUIIOJIOTUYECKUHM, LHUTOT€HEeTHUYECKUM, MOJIEKYIIpHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHUSA. [ eHeTHuecKkass CHMBOJIMKA, UCIIOIb3yeMasi B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHOe CKpelrBaHe. 3aKOH eIMHO-00pa3us rTuOpUI0B MepBoro nokojaeHus. [Ipasuio
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTHyeckre OCHOBBI IUTHOPHUIIHOTO CKpEIIMBaHUA. AHAIU3UPYIOLIEe CKpellBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS [T OTIPE/IETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cLeIIEHHOMY
HacJeI0BaHNI0 TeHOB. HapyllieHue cuemnieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. | eHeTHYeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTH: HEHACIEACTBEHHAs U HACIeACTBEHHasA. Ponb cpebl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn v BapuanmonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE MPU3HAKU U UX HOpMa peakiuy. CBoicTBa MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.

HacnencrBeHHas, niaM reHOTUIMYECKasi, U3MEHUMBOCTb. KOMOMHATHBHAST N3MEHUUBOCTb.
Meiio3 ¥ TMONOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
u3MeH4nBOCTh. Kraccugukanuss MyTalnuii: TeHHblE, XpOMOCOMHBIE, T'eHOMHble. YacToTra M



NPUYHHBI MyTaluidi. MyTtareHHbIe (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON
n3MenunBocty H. . BaBunosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealoTnYecKuii, OJIM3HELOBbIM, IUTOIr€HETUYECKUH, OHOXMMHUYECKUI, MOJIEKYISIpPHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcleACTBEHHOM  MPelpacloiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICYEHUU T€HETHYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

[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 pacHICIUICHUSI M €ro LUTOTCHETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpumHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWUTHOPUIHOTO CKPEIIHBAHHS,
«Mero3y, «B3anmoneicTBie ajielIbHbIX T'€HOBY, « €eHeTHnYeCcKrue KapThl pACTEHUMN, JKUBOTHBIX
u 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOIO C MOJIOM,
«KapuoTunsl uyenoBeka © IKUBOTHBIX», «Bumasl wu3MeHunBoctH», «MoaudukanmonHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnm KpoBu», «MyTannoHHas
U3MEHYUBOCTbHY.

O6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpermmBaHue», «HemomaHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpAacKu Teina), repbapuitl
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3y4yeHne pe3ynbTaTOB MOHOTUOPUIHOTO U AUTUOPUTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyenne MonuduKkannmOHHON U3MEHUYNBOCTH, TTIOCTPOSHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopunass pabora Ne 7. «AnHanmu3 wmyramuii y Japo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax».

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKIEHUE CelNeKIUu U noMecTukanus. Yuyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOMCXOKICHHS IOMAITHUX )KUBOTHBIX. COpT, MOPO/Ia, IIITaMM.

CoBpeMeHHBIE METOJbI CEIeKIIMU. MacCOBBIii U WHIANBUAYAIBHBIH OTOOPHI B CENEKIIUU
pacteHuii U XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKpEIIMBaHUEe — MHOPHUIMHT.
Uucras nwHuA. CkpenyBaHWe YWCTHIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanmuss U e€ ycrexwu.
N cKkyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUAOB. JOCTMIKEHHMS CENeKUMH DPACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Knerounas umxenepus. Kierounbie
KyJbTYpbl. MUKpPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUM. KIIOHUpOBaHUE BBICOKOIIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®@. 1BaHoB.

Tabmupel u cxeMmbl: kapta «LIeHTpBI MPOUCXOXKIEHUS M MHOTroo0pasus KyJIbTYPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHMH M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. JBosonMoHHAsA OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHHUSI SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHsS U €&
MecTO B Orojoruu. BiusHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa dBomonUM. [laneoHToNIOrMYECKHE: TOCIENOBATENBHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, Iepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH 1 Gpop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, AaHAJOTUYHBIE, PYIUMEHTapHbBIE OpraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX IMyTeH y BCEX OpraHU3MOB.

OpomonoHHass Teopuss Y. [lapBuna. [lpeanochuiky BO3HUKHOBEHHUS JapBUHH3MA.
JIBIoKyle Cuibl  ABOJIOUMH BUAOB 1o JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompeaenéHHas H3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrerudeckas teopus 3Bomonuu (CTI) u e€ ocHOBHBIE TIOJTIOKEHUSI.

MuxkposBomtonus. [lonynsanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBmwxyume cuibl ((hakTopbl) HBOJIONUHM BUAOB B NMpHpoJe. MyTallMOHHBIM Mpolecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiiioHHBIE BOJHBI M Jpeid reHoB. M3omsuus u
MUTpaLysl.

EcrectBennblii oTOOp — Hampaistomuid ¢aktop 3Bomonnd. PopMbel eCcTECTBEHHOTO
otbopa.

[Tpucnoco0eHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJonun. [IpuMeps mpucnocoOaeHui
y OpraHu3mMoB. ApoMop(03bl U UANO0-aAANITALIUH.

Bun wu BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOE.



MaxkposBomonus. @opMbl 3BOMIONUH: (QHIIETHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumMocTs 3BoMONNH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienanu3anys. AxanTuBHas padaiusl.
JdemoHcTpaumuu:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Miomnep, A. H. CeBep1ios.

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey, «3apoJbliin
MO3BOHOYHBIX KHUBOTHBIX», «Apxeontepukc», «DPopMbl OOppOBI 3a CyILIECTBOBaHHEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
JKUBOTHBIX, «[Tomynsiumy, «MyTanuoHHas U3MEHYUBOCTHY, «Apomopdo3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuiibl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBus Y. lapeuna», «boprba 3a cymiectBoBanue», «lIpucrnoco0neHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTICHHUH Y )KUBOTHBIX», MoJieinb «OCHOBHBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX W pacTeHUi», Mozenb anmiukanus «llepekpéct xpoMocom», BiaKHbIE IMpernapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUIHEB U OKPACKH TENa).

JlabopaTopHble U NpaKkTHYeCKUe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPHOIOTUYECKOMY KPUTEPUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCIOCOOJIEHHOCTH OpraHu3Ma M €
OTHOCHUTEIJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHbIe TPEICTaBICHUS O 3apOXKIACHUU KU3HU. HaydHble rUmoTe3bl BOZHUKHOBEHUS
KHU3HM Ha 3emiie: a0MOreHe3 W MaHCHepMusl. XUMHUYECKas SBOJIOLUSA. AOGHOT€HHBIM CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMUYECKOW 3BoJronn. HavanbHble Tansl Ouonorudeckoit sBomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dspam M nepuopaMm. Karapxeil. Apxeiickas u
npoTepo3oiickast dpel. [lanmeos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJTYPUICKUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaitHo3oiickas spa 1 €€ nepuobl: MajJeoreHOBbIi, HEOT€HOBBIM, AHTPOIOTEHOBBIH.

XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud U KUBOTHBIX. [losiBieHwue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpakeHue 3BOJOLUU. OCHOBHBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

OBOJIOLMST 4YEJIOBEKAa. AHTpPOINOJOTHSl Kak Hayka. Pa3BuThe mpencraBieHUd o
IIPOUCXOXKAECHNUN YesloBeKa. MeTo1bl M3yueHus: aHTpornorese3a. CxoAcTBa U pa3indusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJI0KEHHUE YEIIOBEKA.



Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacnmencTBeHHas W3MEHYMBOCTH M
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 )KU3HH, U3TOTOBICHUE OPYIUH TPy/la, MBIIICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoBek npsmoxonsmmii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOMIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTPaHEHUsS, 00bEM TOJOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUalbHAsg), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEJCTaBUTENEH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHHS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

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

Tabmumer 1 cxembl: «Bo3aukHoBeHNe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenpbHas kierka», <« KuBorHas kinetkay, «IIpokapuoTuyeckass KIIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa U 4elOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJC€OHTOJOTHYECKHX HAaXOJIOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/IpeBHeilmme moam», «J/IpesHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIM M300pakeHHs KaMEHHBIX OpYyIuit
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpediia), TeOXpOoHOJIOTHYECKass TabuIla,
KOJUTEKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

[TpakTuueckas padota Ne 1. «3ydeHre MCKOMAEMBIX OCTATKOB PACTEHHM W )KMBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHUpa Ha 3emie» (B €CTEeCTBEHHO-HAYUYHBIN WUITH
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DKOJIOTHS KakK Hayka. 3aJadyd W pa3jesibl dKOJOTHMH. MeToAbl JKOJIOTHYECKUX
MCCIIEI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHUS ~ OPraHM3MOB:  BOJHAs, HA3eMHO-BO3IyIIHAs, IMOYBEHHAs,
BHYTPUOPraHU3MEHHasI.

Oxonoruueckue (akropel. Kmaccudukamus skomorndeckux (akTOpOB: aOMOTHYECKUE,
OMOTHYECKHUE M aHTPOIOTEeHHBIE. J[efiCTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckne  (QakTOpel:  CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAM3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PakTOpoB. bronorndeckue puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN:  KOHKYpPEHIIHS,
XUITHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomnepanus, MyTyaTu3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XApAKTEPUCTUKKA mnonyaanud. OCHOBHBIE MOKa3aTelu IOMYJISALMU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MpPUPOCT, Murpauus. JluHamuka
YUCJIICHHOCTHU MONYJISALNUU U €€ PETYIIsIIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ymb6oasar, K. @. Pynwe, 3. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsauuny, «3aKOHOMEPHOCTH pOCTAa YUCIEHHOCTH TOMYISIIUN
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckne 0COOEHHOCTH PaCTEHUI M3 PA3HBIX MECT
oOUTaAHUSY.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U PA3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunbl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KkocucTeMe W OUOTEOlEHO3E.
OYHKIMOHATbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: MPOJYLEHTbI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M HOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cerd. OCHOBHBIE ITOKAa3aTeNd S3KOCHCTEMBI: Omomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMUAbL: MPOAYKIUU, YUCICHHOCTH, Ouomacchl. CBoOMCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[TpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. ODKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢dakTop ycroiunBocTH sKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
Xusoe BemectBo u ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aTbHONW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotbl BemecTB M OHMOTEOXMMHUYECKHE IIMKIBI 3JEMEHTOB (yriiepoja, aszoTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBO B Ouoctepe 3eminn. AHTPONIOTeHHbIe n3MeHeHHs B ouocdepe. [1odansHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOBI U yenoBeuecTBa. CoxpaHeHue 6nMopazHooOpas3usi Kak OCHOBA
ycroifunBocTu Onochepsl. OcCHOBa PaLlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuupl u cxemsl: «Ilumesble nenu», «buoreHo3: cocraB U cTpykTypa», «IlpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBexy,
«JKocucTeMa IIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOro Jecay, «buoreHnos
BooEMay, «ArpomeHo3», «lIpuMepHbIe aHTPOTOTEHHBIE BO3JCHCTBHS HAa TPUPOLY»,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisonas ouocheps», «PakTopsl Aerpaganuu o4y, «I[lapHukoBsiit 3G ey, «DakTopbl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouocheps», «Pacpoctpanenue
XKu3HH B Omnochepe», «O30HOBBIN dKpaH Ouochepnr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OMOIICHO3BD», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buonieHo3», «BpeguTenn — BakHEHIIHMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickon
Deneparun, N300pakeHHsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BHOJIOTM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIMMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbHI

B cTpykType JIMYHOCTHBIX pE3yJabTaTOB OCBOCHHMS NpenMera «bruonorus» BbIIEIEHBI
CICMYIOIIME COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHUMCKON  TIpaKJaHCKOU
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITEILHOCTH M CaMOONPEACIICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, LEJCHANpaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXACHHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pPa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CHUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yibTaTbl OCBOCHUS IMPEAMCTA «bnonorusy JOCTUTI'alOTCA B CIAHWHCTBC
y‘IG6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHU C TPAAWMLIMOHHBIMU pOCCHﬁCKHMH
COLMOKYJBbTYPHBIMU, UCTOPUUYECKUMH U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM, NPUHIATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlEccaM CaMOIMO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHGI\/'I o3 JIMYHOCTH, MAaTPpUOTU3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY ITOKOJECHHUIO, B3aMMHOIO
YBaXEHHS, OEpPEe)KHOTO  OTHOIIGHHUS K  KyJAbTypHOMY  HACIEOUI0O U TPaAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘Ie6HOFO npeamera «bnonorusy JOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTALMH, IO3UTUBHBIX BHYTPEHHMX
yOeXACHU, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIEecTBa,
paCiupC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITATATEIBHOMN JCATCIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYAroIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[33HHOCT6171, YBAXXCHHUEC 3aKOHA U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JaHUU YIEOHBIX MPOCKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BBIMOIHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3MIMIO IO OTHOWICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUYUTHIBATDH B CBOUX ,Z[Gf/iCTBHSIX HGOGXOI[I/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBUSA JIIOJIEH C pa3HbIMU YOSKICHUSMH, KYIbTYPHBIMU IIEHHOCTSMU M COLIMATBHBIM
MTOJIOKEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 33Jlad, YBAXUTEIHHOTO OTHOIICHUS K MHEHHIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TFOTOBHOCTh K T'YMaHUTAapHOM U BOJOHTEPCKOU JIEATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON IPAKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K MPUPOJAHOMY HACIEIWI M IAMITHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUMCKUX YYEHBIX B CTAHOBJICHHE W pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTH K CIYXKEHHUIO U 3anuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccuu;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOUas ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

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

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 3J0POBbSI H
3MOIUOHAJIBLHOIO 0JIArONOJIYYHs:

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro odpasa *KU3HU (370pOBOE MHUTAHUE,
COOJTI0/ICHNE TUTUEHUYECKUX TPAaBWI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATHH W OTIbIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AIKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCcTBa, TPYI0I00ue;

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKON U COLMAIIbHON HAaIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TAaKyHO
JIeATETbHOCTb;



UHTEpEC K pa3iuyHbIM chepam mpodeccuoHaNbHOM AEITeIbHOCTH, YMEHHE COBEPILIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KU3HU;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHHE YPOBHS SKOJOTMYECKON KYyIbTYphbl: MPHOOPETEHHE ONbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKU UX BO3MOXKHBIX MOCJIEICTBUM ISl OKPYKaIOIEel CpeIbl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pelIeHUU MPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPaHEHHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE NEHCTBHNA, MPUHOCALIMX Bpel OKpPY)KaoUled NPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HKOJIOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
NENCTBUI U MIPeIOTBPALLATh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIPHOCTH ~ OKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCS HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMAIBHON MpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH 1eATENbHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAykKl M OOLIECTBEHHOW TPAKTUKH, OCHOBAaHHOIO Ha JUaiore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

COBEPILIEHCTBOBAHUE S3BIKOBOW M YUTATEIHCKOW KyJIbTYPHI KaK CPEJCTBA B3aMMOICHCTBUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
palMOHATIBHOIO HAyYHOTI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUs 00 OKpYXKaroleM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W oOmecTBa, B TO3HAHWU MPHPOTHBIX
3aKOHOMEPHOCTEH M PEeIIeHHH TPOOIIeM COXPaHEHHsI TPHPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OHMOJIOTHMU JUIsI COBPEMEHHOW LMBUIIM3AIMU: 00eCreueHUs
HOBOT'O YPOBHS pa3BUTHsI MEAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHbIe TpoOIeMbl Pa3BUTHsI YeJIOBEUECTBA, TIOMCKA ITyTEeH BBIXOJa M3 TII00aTBHBIX
IKOJIOTHYECKUX TPOOIIeM U 00ecrieueH s iepexo/ia K yCTOWIMBOMY Pa3BUTHIO, PAMOHATBHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIen
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydeHUn OUOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJy4aeMble 3HAHHUS U aHalIW3a M OOBACHEHHs SBJICHUMN
OKPYKAIoIIero MHUpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yMEHHE JelaTh 00OCHOBAHHBIE
3aKJIIOYEHUsI Ha OCHOBE HAy4YHBIX (DAKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISl pEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAlIMSIX;



OCO3HAHME IICHHOCTH HAayYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITh MPOEKTHYIO H
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33pEHHs OOyYaroUXCid MEXAUCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenr(uKy METOAOB IMO3HAHMS, HUCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, IpOIlecC, CHCTeMa, HAayuHbld (DakT, NMPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTUBHBIE), 00ECIEUNBAIOIINE
dopmupoBaHre (HYHKIMOHAIBFHOW T'PAaMOTHOCTH M COLMAIBHOW KOMITETCHIMH OOYyYaroIInuXCs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON ITPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbl CPEIHEro o0Iero o0pa3oBaHMs
JOJIKHBI OTPaXKaTh:

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUIMU:

1) 6a3oBbIe JJOrHYECKHUeE TeHCTBUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IIPM OCBOCHMM 3HAaHUN MPUEMBI JIOTMUECKOTO MBIIIIEHUS (aHaAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
HNOHSTUN (BBIIEIATH UX XapaKTEPHbIE IPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATHUSAMU);

ONpEACIATh LENN JAEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUU HUX JOCTUKEHMUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TOHSTHUSI JUIsl 0ObsACHEHUs (AKTOB M SIBICHUN >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JETyKTHBHbIE, IO aHAJOTHH),
BBISBIISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUHSI B pacCMaTpUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBs3eH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALMOHHBIX HCTOYHHKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
Y HEMaTepHUAJIbHBIX PECYPCOB;

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

KOOPJMHUPOBaTb W BBIIOJHATH PAa0OTy B YCJIOBUSAX pPEATbHOIO, BHUPTYAJIbHOTO U
KOMOMHUPOBaHHOTO B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MTPH PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IEHCTBHS:



BJIa/IETh HABBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHust npoodJieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs IPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJI0OB IT03HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAlY, PEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsiX, B TOM YHUCIE NPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHHOJIOTHEH, KIIFOYEBBIMH
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33/1aud B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HEHHBIX CUTYalLUsX;

BBISBIISITh TPUYMHHO-CIICACTBEHHBIC CBSI3M M AKTyalM3UpOBAaTh 3ajady, BBIJBUTATh
TUNoTe3y €€ pelleHHs, HaXOAuUTh AapryMEHThl [UIs JIOKa3aTelbCTBAa CBOMX YTBEPIKJICHUH,
3aJ]aBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IOJYYEHHBIE B XOJ€ PpELICHUS 3a7auyd pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

yYMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HWJEH, NpEUIaraTh OPUTHHAIBHBIE TOJIXOAbI W PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOLINE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nngopmanmeii:

OpPUEHTHPOBAThCSI B PA3IMUHBIX MCTOUYHUKAX HH(poOpMaluM (TEKCTe yueOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM JHUTEpaTrype, OMOJIOTHYECKUX CIIOBApsAX M CHPABOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIM3MPOBaTh HMH(OpPMALMIO pa3IMYHBIX BHJIOB U (GOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpeTaTh OMBIT HCHOJIB30BaHUS MHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMaNbHYIO (OpMYy TNpEACTaBICHUS OHOIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpaMMbl, TAOIUIIbI, PUCYHKH U IPYTroe);

WCIIOJIB30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBA TpH padboTe C OHMOIOTHYECKOM
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMM A€l CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMN BO BCEX cdepax >KU3HH, aKTUBHO y4acTBOBATh B JHAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHUS TMIpeJylaraéMoi 3aJadyd, YYWUTBIBATH WHTEPECHl U
COTJIACOBAaHHOCTD MO3UILUHN APYTUX YUaCTHUKOB JHANIOTa WIN JUCKYCCHN);



pacrio3HaBaTh HeBepOalbHbBIE CpEICTBA OOILIEHMs, INOHUMATh 3HAUYEHUE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHHUSI KOH(IIMKTHBIX CUTYallui, YMETh CMATYaTh KOH(IUKTHI U
BECTH I1EPErOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHS, MOHHUMATh HAMEPEHUs
JPYTuX JOAEH, NPOSIBIATh YBAXKUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eITeILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYaJIbHONW pabOTHI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PEeLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NCHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXkJI0T0 4jeHa KOJUIEKTHBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXKJOr0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISATh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJIs BBIABIEHUS NpPoOJEeM M HUX pelIeHUus B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUU 1I€I€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JESATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 33/Ja4M B 00pa30BaTelIbHON JEATENBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IpeMEeTa Ha OCHOBE JIMUHBIX MPEANOUTEHHIA;

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

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTIAX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI, HCIIOIB30BaTh NMPUEMBI pedieKcun
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA,;

MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUIM MO OCBOEGHHIO, HMHTEPHpPETAMUd U NIPeoOpa3OBaHUIO 3HAHWM, BHJIbI
JEeSTEIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe TpeAMETHBIE Pe3yJIbTaThl MPEICTABICHBI M0 ToJaM 00yUeHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MeCTe M pOJU OMOJOTMM B CHCTEME HAayYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (D)OpPMHpPOBaAHHH COBPEMEHHOIH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opranusM, MeTtabonu3Mm (OOMEH BeUleCcTB UM IpEBpalleHHe JHEpPruM), IOMEeocTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuHu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas,
LEeHTpajbHas JorMa MOJeKylspHoW Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT00Opa3ust U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuit H. U.
Baguiosa), onpeaensTh rpaHUIbI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHUE BIa/IeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMU: HAOIIOJEHHWE U ONMHCAHUE
KUBBIX CHCTEM, IIPOLECCOB U SBJIEHUH, OpraHU3aluss U TMPOBEACHHE OHUOJIOIMYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX pPE3YyJIbTaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH NPOLIECCOB: OOMEHA BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATh MOIy4YEHHbIE 3HAHUS IJI1 00BACHEHHsS OMOJIOTMUYECKUX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C IIETIbI0 00eCTIeYeHUs
0€30MaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUSI HOPM



rPaMOTHOTO TOBEACHMUSI B OKpY)Kalolled MPUPOAHON cpele, MOHMMaHue HEoOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKECHUN COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyd Ha MOHO- U JUTHOpUAHOE
CKpEeIlMBaHUE, CIETIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKpEUIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

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

YMEHHE KPUTHYECKH OLICHWBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBaHHM B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE ITMCBMEHHBIE U YCTHBIE cOoOIeHus, 00001Ias
Ouonornyeckyro WHGPOPMANHMI0O W3 HECKOJIBKHX HCTOYHHMKOB, TPAMOTHO HCIIOJIB30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

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

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ M POJM OHOJOTHMH 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
6uonornu, pyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa [l PeLIeHUs KU3HEHHbIX 3a/ay;

YMEHHE PacKpbIBATh CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIINS,
reHooHA, SBONIONMS, JBWXKYIIUME CHIBl ((aKTOpbl) 3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, SKOJOTHYECKHE (AKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEeYLEHTHI, LIeNH MUTaHUs, SKOJIorHyecKas nupaMua, ouoreoueHos, ouocgepa;

yMEHHME Wu3araTb Owuosnoruueckue Teopuu (3BomounoHHass Tteopust Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHuH u myted sBomtonuu A. H. CeBeprioBa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJIECHUN, OpraHu3aluss M MPOBEIEHUE OHOJOTHYECKOrO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJyYEHHBIX DPE3YyJIbTAaTOB, HMCIIOJb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBObI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE IPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSAIUM, TMPOJYHEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJI000pa30BaHusl, MPHUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS HKOJIOTHYECKUX (AKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ounocdepe;

YMEHHE MPUMEHSATH MOJyYEeHHbIE 3HAHUS AJIs 00BSCHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SBIICHUH, 1151 IPUHATUS MIPAKTUUECKUX PEIIECHUI B TOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MIaCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYKAIOIIUX JIIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJEHHUsI B OKPYXalollell NPUPOAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOONIOIB30BAHNUS;

YMEHHE peIlaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJayd, COCTABJIATH CXEMbI IepeHoca
BEILIECTB M SHEPTUH B IKOCHCTEMaX (ICTIN MUTAHU);

YMEHHE BBIIOJHSTH JTa0OpAaTOPHBIE M NpaKTU4YecKue paboThl, COOIIOAATh MpaBWIA TPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAHUS W3 PAa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOi WHQOpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIJIOOATBHbIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
HO3HUIHIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IIMCBMEHHBIE M YCTHBIE COOOLICHHUs, 0000Imas
Ouonornyeckyro HMH(GOPMALMIO M3 HECKOJbKMX HWCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOruu.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM (undposBbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
buonorus kak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
Pa3smHOXkeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubmmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M M3MEHUUBOCTH 3 15 bubmmoreka IIOK
OpPraHU3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubmmoteka IIOK
Peseparioe Bpess 1 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Ne n/m Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Msbl ¥ OKpyKarolas cpeia 5 1 bubmroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 25

[NPOTPAMME



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

N KouaunuyecTBO yacos DJIeKTPOHHbIE BocnurareabHbIi
; Jara uugposbIe KOMIIOHEHT
n/  Tema ypoka Koutposnbubie IIpakTuyeckue 6
11 Bcero paGoThI paGoThI U3ydeHusl o0pa3oBaTejibHbIE
pecypcsl
bu6nmoreka [IOK
EHONOrI B https://m.edso00.ru/863
1 6122
cHETEME HayX https://m.eds00.ru/863
€632a
MeTo1bl TO3HAHUS
SKUBOU TIPUPO/IBI.
[IpakTuueckas
abota Ne 1
E:I/ICHOJIB?;OBaHI/Ie bubmmorexa LOK
PATIHEX 1 0.5 https://m.eds00.ru/863
6122
METOJIOB TIPH
U3Y4YEeHUU
OMOJIOTHYECKUX
00BEKTOBY
SZ:TJ:\ZE%CKHe bu6mmoreka [IOK
’ 1 https://m.eds00.ru/863
MIPOLIECCHI U UX £6564
U3y4CHUE
XuUMUYIECKUU but6mmoreka [IOK
COCTaB KJIETKH. 1 https://m.eds00.ru/863
Bogau e674e



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

MHHCPAJIBbHBIC
COJIn

benku. Cocras u

bubnuoteka LIOK

5 crpoeHie GeKoB https://m.eds00.ru/863
e6b72
DepMeHThl —
OMOJIOTHYECKHUe
KaTajlu3aTophl.
JlaboparopHas
pabota Ne 1 bubmuorexa [HOK
6 «3yuenune 0.5 https://m.eds00.ru/863
KaTaJIMTUYECKOM e6bh72
AKTUBHOCTH
dbepmeHTOB (Ha
MIpUMEPE aMHIIa3bI
WJIU KaTajasbl)»
VINeBOTL. bubmorexa [JOK
7 T https://m.edso00.ru/863
6870
H bu6mmoreka [IOK
8 YIICHHOBBIC https://m.eds00.ru/863
KUucIoTel. ATD
e6dsc
Hcropus n
bubmmoreka [IOK
9 METORL Hayeius https://m.eds00.ru/863
KJIETKH.
£6e88
Kierounas reopus
Knerka kak
10 [EJIOCTHAS JKUBast

CHCTEMA



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

Crpoenue
JyKapUOTHYECKON
KJICTKU.
JlaGopaTopHas
pabota Ne 2
«M3yyenue
CTPOCHUS KIIETOK

bu6nmmoreka [IOK
https://m.edso0.ru/863

11 AcTermi 0.5 e6ff0
P ’ https://m.eds00.ru/863
YKUBOTHBIX, TpUOOB
. e7l6c
u O6akTepuit moj
MHKPOCKOIIOM Ha
TOTOBBIX
MHKpOIIpenaparax
U VX OIUCAHUE)
OBMeH BelCCTE bubmuorexa [JOK
12 H https://m.eds00.ru/863
W MeTad0In3M
e766¢
DOTOCHHTES bu6mmoreka [IOK
13 ’ https://m.edso00.ru/863
XeMOCHHTE3
e7c98
DHEpPreTHYECKUi bubmorexa [OK
14 P https://m.eds00.ru/863
oOmeH
ge/aae
JKU3HEeHHBIN UK
werea. fencame BuGmorera LIOK
15 ’ ’ 0.5 https://m.eds00.ru/863
JlaboparopHas
e7dc4
paborta Ne 3 =

«Hao0mronenne



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

MHUTO3a B KJIETKaX
KOHYMKA KOpeIIKa
JyKa Ha TOTOBBIX
MUKpoIpenaparax
»

Buocunres 0enka.

Peaiuis bubnuoteka LIOK
16 https://m.edso00.ru/863
MaTPUYHOTO 67966
CUHTE3a
Tpancs — bu6mmoreka [IOK
17 https://m.edso00.ru/863
OuocuHTE3 OeIKa
er96e
Hexnerounsie bu6mmoreka [IOK
18 (OpMBI KHU3HU — https://m.eds00.ru/863
BUPYCHI €7540
bu6nuoreka [IOK
dopmbl https://m.eds00.ru/863
19 Ppa3sMHOXEHHUS e81h6
OpraHU3MOB https://m.eds00.ru/863
e83le
bubnuoreka [IOK
20 Meiio3 https://m.edso00.ru/863
e7fda
OO6pazoBanue u
pa3BUTHE MOJIOBBIX BuGmorexa [OK
21 [ICTOR: 0.5 https://m.eds00.ru/863
Omo10TBOpPEHHE.
e81b6
JlaboparopHas

paborta Ne 4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

«M3yuenue
CTPOEHMS MOJIOBBIX

KJICTOK Ha
TOTOBBIX
MHKpOIIpenaparax
»
NunuBunyansHoe bu6nmmoreka [IOK
22 pa3BUTHE https://m.edso00.ru/863
OpraHu3MOB 8436
Penernia — bu6mmoteka [IOK
23 rayrao https://m.edso00.ru/863
HACIICICTBCHHOCTH 6862
Y U3MEHUYHUBOCTH
3aKOHOMEPHOCTH
HACJICIOBAHUS bubmuorexa [HOK
24 HPU3HAKOB. https://m.eds00.ru/863
Monorubpuanoe 8878
CKpEIINBaHHe
Hurnbpumnoe
;I;EZI;IHBaHHe' bubanoreka [JOK
25 https://m.edso00.ru/863
HE3aBHCHUMOTI0 ¢89a4
HACIICIOBaHUS
MPU3HAKOB
CrermneHHoe
HacCJIEIOBAHNE bu6mmoreka [IOK
26 NPU3HAKOB. 0.5 https://m.eds00.ru/863
JlaGopatopHas €8c60

pabota Ne 5



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

«M3yuenue
pPEe3yIbTATOB
MOHOTHOPHIHOTO
U TUTHOPUTHOTO
CKpCIIUBAHUS Y
Ipo30QuIIEI HA
FOTOBBIX
MUKpOIIpenaparax
»

IIpomexxyrounas
arrecranus. Tect.

I'eneTuka momna.
Hacnenosanne
MPU3HAKOB,
CICIUICHHBIX C
IIOJIOM

M3MeHYNBOCTSD.
Henacnencreenna
s U3MEHUYUBOCTb.
JlaGopatopHas
pabota Ne 6.
N3yuenne
MOIU(PUKAIIIOHHO
W N3MEHYHUBOCTH,
IIOCTPOEHUE
BapHallIOHHOTO
psanau
BapUaALlMOHHON
KpHBOW»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863
£8c60

bu6mmoreka [IOK
https://m.edso0.ru/863
e8efe



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

HacnencrBennast
U3MEHYUBOCTD.
JlaGopaTopHas
paborta Ne 7. bubmuorexa [JOK

30 «AHanu3 MyTanui 1 0.5 https://m.edso0.ru/863
y Ipo30(duIer HA e8efe
TOTOBBIX
MUKpOIIpenaparax
»
Concruia bubmuorexa [JOK

31 qelOBeKa 1 https://m.eds00.ru/863

e8d78

Certexiumst Kax bubmuorexa [JOK

32 HayKa u mporiece 1 https://m.eds00.ru/863

9214

Metonp! u
JIOCTUKEHUS bubmorexa [JOK

33 CEIIEKITUU 1 https://m.eds00.ru/863
pacTeHui u €9214
JKHUBOTHBIX
buorexnomorus bu6mmoreka [IOK

34 KaK OTpacilb 1 https://m.eds00.ru/863
IIPOU3BOJCTBA €9336

OBIIEE KOJIMYECTBO
YACOB IIO 34 4

[TPOT'PAMME



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

11 KJIACC

N KoJsun4yecTBo 4acoB DJIeKTPOHHbIE BocnurareabHblii
; Jara uugposbIe KOMIIOHEHT
n/ Tema ypoka KonTpoabubie IIpakTnueckue
Bcero HU3ydeHust o0pa3oBaTejibHbIE
I padoThI padoThI
pecypcsl
OBOIOLHNA U bu6nmoreka [IOK
1 METO/IBI €€ 1 https://m.edso00.ru/863
U3YYEHUS ea20e
Hcropus pazsurus bubnnorexka HOK
2 npeCcTaBaeHui 00 1 https://m.edso0.ru/863
3BOJIIOIUU 9570
bubnnoreka IIOK
3 MHUKpO3BOITIOIHS 1 https://m.eds00.ru/863
e9cle
ITonmynsauums xkak
JJIeMEHTapHas
C€IMHUIIA BUIA U
jIB;%IO:::'Hag bubanoreka [JOK
4 paTop 1 0.5 https://m.edso00.ru/863
pabota Ne 1
€99c6
«CpaBHEHUE BUJIOB
o
MOp(HOIOrHYECKOM
Y KPUTEPHIO»
gitf;gije I:SEH bubmuorexa [JOK
5 P 1 https://m.eds00.ru/863
baxTopbl)

9BOJJIIOIIMH

e9da4



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

Bbubnuoteka LIOK

6 ETngCTBeHHHH https://m.eds00.ru/863
p U ero hopMbl £9d0
Pe3ynbrarsl
IBOJTIOIIHH:
IpUCIOCOOIEHHOCT
b OPTaHU3MOB U
331122;222;?;?“& bubmuorexa [JOK
7 0.5 https://m.eds00.ru/863
pabota Ne 2
e9fde
«Omnucanue
IPUCTIOCOOTIEHHOCT
Y Oprausma u eé
OTHOCHUTEIIEHOTO
XapakTepa
Hamnpasnenus u bubnnorexka HOK
8 nyTH https://m.eds00.ru/863
MaKpPOIBOJTFOITIHI e9cle
9 HeobpaTumocts
SBOJTIOIIH
Hcropus xu3Hu Ha
10 3emiie U METOAbI €€
U3YYEHUS
['umoTessl bu6mmoreka [IOK
11 HPOUCXOXKIICHUS https://m.eds00.ru/863
JKA3HU Ha 3eMiie eabab
PasBuTne xu3nu Ha bu6mmoreka [IOK
12 3emuie 1Mo pam u https://m.eds00.ru/863

nepuoiaM

eabbhe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTaNbl
9BOJIIOIAH

PacTUTEIBHOTO U
YKUBOTHOT'O MHUpA.

[IpakTnueckas bubmmorexa [JOK
13 pabora Ne 1 0.5 https://m.eds00.ru/863
«M3yueHune ea8bc
MCKOTIAEMBIX
OCTAaTKOB PacCTCHUHN
Y )KHBOTHBIX B
KOJUTCKIIHSX
Cospemenras bu6mmoteka [IOK
14 cuerena https://m.eds00.ru/863
OpPraHUYECKOTO
ead8e
Mupa
DBOJIOIUS bubmuorexa [HOK
15 9eoBeKa https://m.eds00.ru/863
(anTpOTIOTEHE3) eac2c
JBrOKyILIME CUIIBI bubmuoreka [JOK
16 (baxTopsr) https://m.eds00.ru/863
aHTpOIIOTEHE3a ead44
OCHOBHBIE CTaIUH
17 SBOJIIOLIMU
YenoBeKa
Yenoseueckue pacel BuGmorexa LIOK
18 + HPHPOAIRIE https://m.eds00.ru/863
aJanTanuu
eaea2
YeloBeKa
19 PesepBHbIit ypok.



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

20

O0o061IeHuE 110
TeEME
«BoO3HUKHOBEHNE U
pa3BUTHE )KU3HU Ha
3eme»

DKOoIOrus Kak
HayKa

21

22

Cpensl oouTanus u
IKOJIOTHYECKUE
(baxTops

AbGuotuyeckue
(hakTopHI.
JlabGopaTopHas
pabota Ne 3.
«Mopdomoruaecku
€ 0COOCHHOCTH
pacTeHuN u3
pa3HbIX MECT
oOUTaHUSY.
JlaGopatopHas
pabota Ne 4.
«BnusHue cBeTa Ha
POCT U pa3BUTHE
YEPEeHKOB KOJIeyCca

0.5

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

bu6nuoreka [IOK
https://m.eds00.ru/863
eb10e

23

24

Bbuotnyeckue
dakTopbI

DKOJIOTHYECKHIE
XapaKTEePUCTUKU

0.5

bu6nuorexa LIOK
https://m.edso00.ru/863
eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

MOMYJISALIUH.
[IpakTrueckas
pabota Ne 2
«IToncuét
IJIOTHOCTH
MONYJISILUNA pa3HbIX
BHUJIOB PACTEHUI

Coo0mrecTBa bu6nmoreka [IOK
25 OpraHu3MOB — https://m.edso00.ru/863
OuoLEH03 eb46a
DKOJIOTHYECKHUE bubmuorexa [HOK
26 CHCTEMBI https://m.eds00.ru/863
(9KOCHCTEMBI) eb46a
97 [Ipomexyrounas
arrecranus. TecT.
OCHOBHBIE
MOKa3aTeNH
;:;?::;ii{m bubanoreka [JOK
28 MpaMU/IBI https://m.edso00.ru/863
y ' eb5fa
CsoiicTBa
9KOCHCTEM.
Cykueccus
29 [Ipuponuseie
9KOCHCTEMBI
30 AHTpPOIIOTEHHBIE
9KOCHCTEMBI
31 Buocdepa — bubmuoreka [JOK
riobanpHas https://m.edso00.ru/863



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

JKOCHCTEMA 3eMIIU ebb5e
3aKOHOMEPHOCTH bubmuorexa [JOK
32 CYIIECTBOBAHHMS 1 https://m.eds00.ru/863
ounochepsl ebd16
UYenoBe4yecTBO B
33 ouocdepe 3emian L
CocymiecTBoBaHUE bubnmoreka [JOK
34 IPHUPOJBI U 1 https://m.edso00.ru/863
YeJI0BEYECTBa ebale
OBILEE KOJIMYECTBO
YACOB I1O 34 2.5

[NPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus. O6mas 6uonorus, 10 knacc/ Cuornazos B.M., Aradonosa 1.b., 3axaposa E.T.,
OO011eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKIiMOHEpHOE 00IIIECTBO
«3narensctBO «lIpocBemenue»

* buonorus. O6mas 6uonorus, 11 kmacc/ Cuornazos B.1., Aradonosa 1.b., 3axaposa E.T.,
OOI11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[[PODA»; AKIIMOHEpHOE 00IIIECTBO

«M3parenbcTBO <<HpOCB€H_IeHI/Ie»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

MeTtoauueckue ocoOus I YIUTCIS; JUIAKTUYCCKUE MAaTCpUalibl I YPOKOB.

MU P®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. Pocculickasi 3€KTpOHHAs IIKOJIa

2. http://school-collection.edu.ru/).«Eaunas xomtekuus [{upposix OOpazoBaTeIbHBIX
PecypcoB»

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

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

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

6. www.edios.ru — Dimoc — HeHTP AUCTAHITHOHHOTO 00pa30BaHHMS

7. www.km.ru/education - yaeOHbIe MaTepualbl U CIOBapH Ha caiite «Kupumn u Medoauii»
8. http://video.edu-lib.net — yueOubie GrbMBI

9. I0TYy6






