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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpPEACIICHUS
OIX0/0B K (DOPMHUPOBAHUIO COJepxkaHUsA YydeOHoro mnpenmera «buonorus» cocraBwiIn:
koHuenryanbHbie nonoxeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3yibTaToB O0y4YeHHs U TPeOOBAHMH K YPOBHIO HOJATOTOBKU BBITYCKHHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBblI CPEIHErO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O criennpuke OUOJIOruH,
e 3HAaYeHHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHMM CYIIECTBOBAHMS 4YEJIOBEYECKOIO
obmectBa. CorylacHO Ha3BaHHBIM TIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE ()YHKIIMH TPOTPaMMbI
1o OMOJIOTHH U €€ CTPYKTYpA.

[Tporpamma no Guosnoruu AaéT MnpejacTaBieHe O LelsaX, 00 olmel crpareruu o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS oOOydaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
onpezenseT 00s3aTeIbHOE NPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpPY, paclpeaeieHue Io
paszenaM U TeMaM, PEKOMEHJIYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

B nporpamme mno OuoOMOrMHM TaKkKe YUYMTHIBAIOTCS TpeOOBaHMUSI K IUIAHUPYEMBIM
JMYHOCTHBIM, METANPEJAMETHBIM U IPEIMETHBIM pe3ysibTaTaM O00ydyeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AEATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs 1mno
OCBOCHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMUs.

B nporpamme no 6umonorun (10—11 kiaccel, 0a30BbIil ypOBEHb) peaIU30BaH MPUHIIMII
IIPEEMCTBEHHOCTH B HW3Y4YeHHHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAlMM  JIMYHOCTH, SKOJOTMYECKOIO  MBILIUICHHUS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npuponHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a TakKkKe
3HaHUH O CTPOEHUH KMBBIX CUCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs IPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIEICTBEHHBIX  3a00JieBaHUN  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTMYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXKarollel MpUpOaHOIl cpele,
aHau3a BIMAHUSA XO3SHCTBEHHOM NEATEIBLHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HANpPaBIEHHOCTH Y4eOHOTO
npenMera «buosorys» MpPOAUKTOBAHO HEOOXOIUMOCTHIO 0OECIeUeHHs YCIOBUM ISl peleHus
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpasi Mpeanoaaraet
dopmupoBaHHe y 00yJaromUXcs CIOCOOHOCTU aaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOILIErOCS COBPEMEHHOTO MUPA.

buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONIUXCS TPEACTABICHUN O HAayYHOW KapTHHE MHpA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUpPoe, €€ OTIIMYUTEIbHBIX MTPU3HAKAX — YPOBHEBOM
OpraHM3allMl W DHBOJIIOLMH, CO34aéT YCJIOBMS [UIsl: TO3HAHUS 3aKOHOB JKMBOM NPUPOJBIL,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
’KM3HH, IKOJIOTMYECKOTO MBIIIIEHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOM NPUPOJE U YEIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHS HUMEET TaKXkKe [UIs pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEro oouiero oopa3oBaHus, CoUanu3auu odyJaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTSt dhopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpAIMi OUOJIOTMYECKUX 3HAHUU C TPEICTABJICHUSMU U3 JAPYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» CcocTaBUIM OCHOBY JUIS ONpENENICHUs MOJIXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, ITPEJICTABICHHOIO B MTPOrpaMMe TI0 OMOJIOTHH.

OTt60p conepkanus yaeOHOro nipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HaUMMbIe ISl (POPMUPOBAHMS OOILIEH KYIbTYpPbI, OMPEIEIAIoNnIne
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT O3JEMEHTHl COJEep>KaHusi, KOTOphIe CIy>KaT OCHOBON ans  (opmupoBaHus
NPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONIMX I'YMaHU3AIUN OHOJIOTHYECKOro 00pa3oBaHUs.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepuaja B MporpaMMe 10 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHWUMA 00 OTIMYUTEIbHBIX OCOOCHHOCTSIX
JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3alid MU 3BOJIIONUU. B COOTBETCTBUM € 3TUM B
CTPYKType y4debHoro mnpeamera «buonorus» BbIIEIEHBI CIEAYIONINE COACP)KATEIbHBIC JTUHUU:
«buonorus kak Hayka. MeTo/bl HAYYHOTO To3HaHMs», «KieTka Kak OMOJIOrHYecKass CUCTEMaY,
«Opranu3m Kak Ouosornyeckas cuctemay, «CuctemMa ¥ MHOroodpaszue OpraHM4ecKoro Mupay,
«OBOTIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI M IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp um3ydenus yuyebHoro mnpeamera «buomorus» Ha 06a30BOM YpOBHE — OBJIAJCHHUE
00yJaronMMucs 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOINX 3a1au:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3axX, MpaBUiax, CIyKallMX OCHOBON Il (OpMUpPOBaHUS
MPEACTABICHUN O €CTeCTBEHHO-HAYYHOW KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHH, MHOTOOOpPa3MU M OCOOCHHOCTSX MHBBIX CHCTEM pPa3HOTO YpPOBHS OpraHHU3allvu,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIICIOBAHMSIX B OMOJIOTHH;

dbopMupoBaHUe Yy OOYYArOMIMXCS TMMO3HABATENbHBIX, MHTEIJICKTYadbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHAIM3a JIAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISAJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aINH;

CTaHOBNIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OIEHUBATH SBICHUS OKPYXKAIOMIETO MUpPA JKUBOW MPUPOABI Ha
OCHOBAHUWU 3HAHHWH U OMBITA, TTOJTYYCHHBIX TTPH U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIMHCKUX
TEXHOJIOTUI U arpoOHOTEXHOJIOT HiA;

BOCMHUTAHUE YOEXKIEHHOCTH B BO3MOXHOCTH TO3HAHUS 4YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOCHUS STHUECKUX HOPM TP MPOBEICHUU
OMOJIOTMYECKUX UCCICIOBAHMIA;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWM JIJISl TIOBBIIICHHUS] YPOBHSI 3KOJOTHYECKOU
KYJIBTYpBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCEIHEBHOM >XU3HU MJIS OLEHKHU
MOCJIEICTBHI CBOEW JEATENIFHOCTH IO OTHOIICHHIO K OKpY)KaIoILlel cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucteme cpennero obuiero oopazoBanus «buonorusy», nydaemas Ha 0a30BOM YpOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0nactu
«EcTecTBeHHO-HAYYHBIE TPEIMETHI.

Jlist u3ydenust Ouosioruu Ha 0a30BOM YPOBHE CPETHEro 00IIero oopa3oBaHUsl OTBOAUTCS
68 gacoB: B 10 kmacce — 34 yaca (1 yac B Henmenmto), B 11 knacce — 34 4gaca (1 gac B Henmemro).
COJAEPKAHUE OBYYEHUSA
10 KJIIACC
Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBsi3b OHMOJIOTMU C OOILIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKOH, 3CTEeTHKOM u mpaBoM. Ponb Ouonmoruu B
(OopMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTUHbI Mupa. CucremMa OMOJI0rH4ecKUX HayK.

Metoap!l MO3HaHUS KUBOW MPUPOABI (HAOIIOAEHUE, SKCIIEPUMEHT, OIMCAaHNEe, H3MEPEHHE,
KJaccu(puKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOW PUPOIBD.

JlaGopaTopHble U NpaKTHYecKue padoThbl:

[Tpaktueckass pabotaNe 1. «Mcmonb3oBaHWe pPA3NIUYHBIX METOAOB TPHU HU3YUYEHUU
OMOJOTNYECKIX OOBEKTOB.

Tema 2. ’KuBble cucTeMBbI M HX OPraHU3aI U,

JKuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouojoruu. OTIudMe >KUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOBI.

CgoiicTBa OuocucTeM U HUX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOC(hepHBI.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHU OpraHU3alMu KUBOU
TIPUPOIBIY.

O6opynosanue: moaens Monekynbsl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHUE KJICTKH.

XUMUYECKUH  COCTaB KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MUKpO3JIeMEeHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OyHKIMA BOJBI M MUHEPAIbHBIX BelIECTB B KkieTke. [logaepikaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHre 6eIK0B. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bruonoruueckue GpyHKIMN OETKOB.

®depmeHThI — Omosornueckue kKaranuszatopel. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrpatnas crenuduunocte.  Kodepmentsl. Buramunpl. Otnwuums  QepMEeHTOB  OT
HEOPraHWYECKUX KaTallu3aToOpOB.



YrneBoapl: MOHOCaxapuabl (TTF0KO3a, pud03a 1 Ie30KCHpu003a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIMKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'mapodribHO-THAPODHOOHBIE
cBoiictBa. buonornyeckue ¢yHkiuu nunuaoB. CpaBHEHUE YIIIEBOJOB, OEJIKOB W JUMHIOB KaK
VCTOYHUKOB YHEPIHH.

Hyxnennossie kucnorsl: IHK n PHK. Hykieornasl — MOHOMEpPBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[Muronoruss — Hayka o kierke. KileroyHas Teopus — IpUMEpP B3aUMOJCHCTBUS UACU U
(aKTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knetka kak nenoctHas xuBasi cuctema. OOmye nMpu3Haky KIETOK: 3aMKHYTasi Hapy»KHas
MemOpana, monekynsl JJHK kak renerudeckuii anmapar, cuCTeMa CHHTe3a Oenka.

Tunel KIETOK: 3yKapuoTHYeckas M IpokapuoTuueckas. (OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoil kinetku. Kinerounas crenka 6akrepuil. CTpoeHHE SyKapuOTHUECKON KIIETKH.
OcHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa u e€ OpraHOHIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IuIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTU.
Buas! mnactun. HememOpaHHbIE OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, LIEHTPHOIIH,
pEeCHUYKH, KryTUKU. DyHKIIMK OpraHOUA0B KIIETKU. BKitoueHus.

Anpo — perynsaTopHslil neHTp ki1eTku. CTpoeHue spa: saepHas o0oj0uka, KaproIriasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BEIECTB B KIIETKE.

JdemoHcTpaumuu:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, Ixx. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Juarpammsl:  «PacnpeneneHne XUMHYECKHX DJIEMEHTOB B  HEXKHBOM  IIPHUPOIE»,
«Pacnipesenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MIPUPOJIEN.

Tabmumpl u cxemsl: «llepuogmdeckass TabaUIa XUMHUYECKHX JJIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue MoJeKyibl Oenka», «CTpoeHue pepmenTay,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHne s3ykapuoTH4ECKON
KieTkn», «CTpoeHue XKUBOTHOW KIeTKn», «CTpPOCHHE pPACTHTEIbHOW KIETKn», «CTpoeHue
MPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETK», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOH MHMKPOCKON, OOOpyHOBaHME AJs INPOBEJECHHUS HAOIIOJECHUI,
U3MEpPEeHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopHast pabota Ne 1. «M3ydyeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
IpUMEpE aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHast padota Ne 2. «M3yueHue CTpOEHHUS KJIETOK pACTCHHUH, >XHBOTHBIX W
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTh KJIETKH.



OOmeH BemecTB, WIM MeTaboau3M. AccuMwisanus (TUTACTHYECKU  OOMEH) |
JTUCCUMIIALINS (DHEPreTUUECKU 00MEH) — IBE CTOPOHBI €IMHOTO Tpoliecca Metabonu3ma. Porb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METaboInu3Ma.

Tunbel oOMena BemiecTB: aBTOTpOdHBIN U rereporpodHsbid. Ponb pepmeHTOB B 00MEeHE
BEIIECTB U MIPEBPALICHIUH SHEPTUHU B KIIETKE.

®orocunre3. CBeroBas u TeMHOBas (a3el (oTocuHTe3a. Peakiuu QorocuHTEe3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUECHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XEeMOCHHTE3UpyoIlIue OakTepuu. 3HAU€HHWE XEMOCHHTEe3a Ui KU3HU Ha
3emie.

OHnepreruyecknii oOMeH B KieTke. PacmieruieHme  BEIIECTB,  BBICJICHHE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl sHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucrmopomHoe okucieHwe, WIM KJIeTOYHOe JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCTh IHEPTETUISCKOTO OOMEHA.

Peakuuu wmarpuuHoro cunHte3a. ['enermueckass unopmanus u JHK. Peanuzanwms
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblidi cuute3 PHK. Tpancnsnus — Ouocunres Oenka. Dtansl Tpanciasaiuu. KonupoBanue
aMUHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropus otkpeitust BupycoB (. W.
HBanoBckuit). OcCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoe(uIInTa YeloBeKa

(BUY) — Boszoymutens CIIMJla. OOpatHas TpaHCKpUIIMsA, peBepTa3a W HHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIM.
JleMoHCTpanum:

[Toprpetsr: H. K. Konsnos, . 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupt u  cxembl: «Tunel  nutanus», «Metabomuzm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctrpoenue u
dbyHKIMOHUpOoBaHue TreHa», «CuHre3 Oenmka», «l'eHeTnueckuid  kom», «Bupych»,
«bakrepnodarn», «CtpoeHne wu xku3HeHHbI 1wmkia Bupyca CIINM/la, OGakrtepuodarar,
«Permmukanus JJTHK».

O6GopynoBanue: moaenu-ammukanuu «Yasoenune [IHK u tpanckpumnmusy», «buocunres
Oenka», «CTpoeHne KIeTKn», Mojiensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM Uk kietku. MuTepdaza u muto3. Ilpouecchl,
nporekaromue B uHtepdasze. Permmukanus — peakuust marpuunoro cunteza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHHUS W MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHNU3MOB.

Henenne xnmerkn — muto3. Crammm mwurosa. [Ipomeccel, mpoucxondiue Ha pasHBIX
CTaJusIX MUTO3a. BHOJIOrMYeCKUi CMBICT MUTO3A.

[Tporpammupyemasi TOEIh KISTKH — arlonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHW3MOB: Oecrosioe U MoyioBoe. Buapl  Oecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJlBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEr€TATUBHOE PAa3MHOKEHHUE. VICKYCCTBEHHOE KJIOHMPOBAHHUE OPraHU3MOB, €r0 3HAUYCHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOrO.



Meiio3. Craguum meito3a. Ilpoueccsl, nmpoucxojsmue Ha craausx meinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYCHUE MEN03a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK y KHUBOTHBIX. [1010BBIE JKene3bl:
CEMEHHUKU M suyHMKH. OOpa3oBaHUE M pa3BUTHE IOJOBBIX KJIETOK — raMmeT (CIepMaTo30uf,
AlLEeKIeTKa) — crepmaroreHe3 U oBoreHed. (OCOOEHHOCTHM CTPOEHHs SIHLEKIETOK U
cnepmaro3onioB.Omiogorsopenue. Ilaprenorenes.

WuauBuayanibHOe pa3BUTHE (OHTOTeHE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Oranbl 3MOPUOHAIBHOIO PA3BUTHUS Yy TMO3BOHOYHBIX JKUBOTHBIX: JAPOOJIEHHE, TracTpysIsaLus,
opranoreses. IloctamOpruoHansHOe pa3BuTHE. THIBI NOCTAIMOPHOHAIBHOIO Pa3BUTH: IPAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOEHUE CEMEHH, CTaJUU
pa3BUTUS.

JdemoHcTpaumuu:

Tabmuubt u cxembl: «@OpMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OIIIOOTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTuBHOE pa3MHOXXEHUE pacTeHUil», «JleneHue KIEeTKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIH LUK,
«Penmukanus THK», «Mwuto3», «Menos», «IIpsmoe u Henpsmoe pa3Butue», «l'amMmerorenes y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIET0»,
«litnexnerka Miekonurawoomero», «KapnoknHe3 B KiIeTKax KoOpellka JyKa», MarHUTHas
Mojienb-anmiukanus «/lenenue kinetkny», monens JJHK, Monens metadaznoit XxpoMOCOMBI.

JlabopaTopHble U NpakTHYeCKHe PadoThI:

JlaGopatopHas pabota Ne 3. «HabnmroeHne MUTO3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabota Ne 4. «/3ydeHuwe CTpPOCHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacieqcTBeHHOCTh H H3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHeTuku. Mcropust pasButuss reHetuku. Ponb nurtonoruu u
SMOpHOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPHUIIOIOTUYECKUHM, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKkass CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAacJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [. MeHaenem.
MonorulGpuaHoe CKpelrBanue. 3aKOH eTUHO-00pa3us THOPUIOB TIEPBOTO TTOKOIeHHs. [IpaBuiio
JOMHMHHMPOBaHMsI. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mnore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyecke OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOLIEe CKpellBaHUE.
Vcnonb30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS ISl ONPEIETICHUs] TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cueIIEHHOMY
HacJIEJOBaHMIO reHoB. Hapymenue cuensieHys reHoB B pe3ynbTaTe KpOCCHHIOBEpa.

XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHEe KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 110Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacienoBaHue HPU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.



W3meHunBOCTh. BUbl N3MEHYMBOCTHU: HEHACIIECTBEHHAs U HAcJIeACTBEHHAsA. Ponb cpensl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanvonHslil psa 1 BapuanvoHHas Kpusas. Hopma peakiuu npusHaka. KonuyecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHasl, Wiy reHOTUIIMYECKasi, U3MEHUMBOCTb. KOMOMHATUBHAs N3MEHUUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM HM3MEHUMBOCTH. MyTallMOHHas
U3MeHYMBOCTh. Krnaccugukamuss Myranuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. Yacrora u
OPUYMHBI MyTauuid. MyTtareHHble (akTopbl. 3aKOH TOMOJIOIMYECKHX PsIIOB B HACIEICTBEHHOMN
n3menurBocty H. M. BaBunosga.

BuesinepHast Haca€1CTBEHHOCTh U N3MEHYUBOCTb.

I'eneruka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T€HETHUKU YEJIOBEKA:
IeHEANOrnYecKUi, OJM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMUYECKHH, MOJEKYJISPHO-
reHeTuueckuii. COBpEMEHHOE OIPEIEICHUE TEHOTHIIA: IIOJHOT€HOMHOE CEKBEHHUPOBAHHUE,
TEHOTHIIUpPOBaHKHE, B TOM uyucie ¢ nomoinbto [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
yelloBeKa: TIeHHble Oosie3HH, OO0JIE3HM C  HAcleACTBEHHOM  IpelpacloiokEHHOCTBIO,
XpoMocoMHble Oosie3Hu. Comaruyeckue W TreHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBI 370pOBOrO 00pa3a *KHU3HHU, JUATHOCTHKH, NPO(UIAKTUKY U JIEUCHHUS] T€HETUYECKUX
Oone3Hell. MeauKo-reHeTUUeCKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEIUIIMHCKOW T'€HETUKH B
NPEOTBPALICHUN U JICYEHUHN TeHETUIECKUX 3a00JIeBaHU YeJI0BEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 LUTOTEHETHYECKasi OCHOBAY,
«3aKOH pacIICIUIEHUs] M €ro IMTOICHETHYECKass OCHOBa», <«3aKOH YHCTOTHI TaMeT»,
«urnbpunHoe ckpeuBanuey», «LluTorornueckue OCHOBBI JUTHOPHUIHOTIO CKpEIIMBAaHUS,
«Meiio3», «B3auMoaeicTBre auIeNbHBIX TEHOBY, «l eHeTnYecKkne KapThl paCTEHUMN, KUBOTHBIX
U yeloBeka», «l'eHeTuka mojay, «3aKOHOMEPHOCTH HAacCJlelOBaHUS, CLEIUIEHHOTO C IOJIOMY,
«Kapuotunsl dYenoBeka U KHUBOTHBIX», «Buasl u3MeHunmBocTH», «MoanpukauoHHas
U3MEHYNBOCTbY», «HacnenoBanue pesyc-takropa», «l'eHeTHka rpynn KpoBu», «MyTalmoHHas
WU3MEHYUBOCTbHY.

Ob6opynoBanue: Monenu-anmiukauun «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHUpOBaHue», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI U
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUIBEB U OKPACKH Tena), repoapuit
«I"opox mOCEeBHOW».

JlabopaTopHble U IpaKkTHYeCKUe padoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysbTaTOB MOHOTMOPUIHOTO U JAUTHOPUIHOTO
CKpEeLIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MHKpOIpenapaTax.

JlaGopaTtopnast pabota Ne 6. «3yyeHne moauuKkanmOHHON N3MEHUYNBOCTH, TIOCTPOSHUE
BAPHALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOM».

JlaGopatopHass pabora Ne 7. «AHamu3 MyTauMid y Jpo30QHIbI Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHE U aHAJU3 POJIOCTOBHBIX YEIIOBEKAY.

Tema 7. Cesekuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U TIpolecc. 3apoKICHUE CEIeKIUU U AoMecTuKauusa. Yuenue H. 1.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuid. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX XUBOTHBIX. COpT, MOpoJa, ITaMM.



CoBpeMeHHBIE METOBI CENEKIIMU. MacCOBbI U MHAWBUAYAIbHBI OTOOPHI B CEIEKIIMH
pacteHuii 1 XuBOTHBIX. OIIEHKa 3KCTephepa. BIN3KOPOICTBEHHOE CKPEIIMBAHUE — MHOPHUIUHT.
Uucras nuaus. CkpempBaHWe YWCTBIX JMHHMNA. [erepo3wc, wnu THOpHIHAs CHIIA.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanmuss M e€ ycrexwu.
HcKkyccTBeHHBIM MyTareHe3 W IOJIy4YeHUE MOJUIUIONIOB. JOCTH)KEHMS CEIEKUHMH pPACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pekomOunantHoit JIHK wm Tpancrennsix opranu3moB. Kierounas wumxeHepus. Kierodnsie
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHuid. KiloHupoBaHue BbICOKOIPOLYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYecKHe mpodiembl. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JlemoHcTpauu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuel U cxeMbl: Kapra «L[eHTpBI MPOMCXOXKIECHUS W MHOTOOOpa3usi KYyJIbTYpPHBIX
pacrenuii», «llopoasl TOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzanus», «Pabotel akamemmka M. @. HBaHoBay, «llomummongus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OOGopynoBaHue: MYJSKU TUIOAOB W KOPHEIUIOAOB JUKHX (OPM U KYJbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

OKCKypcusi«OCHOBHBIE METOJBI M JOCTIHDKCHHS CEJICKIIMM PACTeHUM W >KHUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOUCIBITATENIHHBIM y4acTOK, B TEIUTMYHOE
X035UCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBoslOIMOHHAS OHOJIOTHS.

[IpeanochbuUIKM BO3HUKHOBEHHSI JBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOpHS U €&
MECTO B OMOJIOTHU. BiusHIE SBONIOIIMOHHONM TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CeugerenbcrBa »BoMOIUU. [laneoHTONOrMYecKue: MOCIEAOBATENBHOCTD IOSABICHUS
BHJIOB B TaJICOHTOJIOTUYECKOMN JIETOINCH, TIepeXxoaHbie popMbl. buoreorpadudueckue: cxoacTBo
U paznnune GayH 1 Gpiop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHE: CXOJCTBA U Pa3iuyuus SMOPHOHOB pPa3HBIX BUIOB IMMO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHbBIE, pPYAUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHU3MOB HACIEJACTBEHHOCTH U
OCHOBHBIX META0OJMYECKHUX MyTeH Y BCEX OPTraHU3MOB.

OpomononHass Teopust Y. J[apBuna. [lpeanochbuiku BO3HMKHOBEHHUS JapBUHH3MA.
JIBuokylyie CWJIBI ABONIONHMHM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeNesNéHHas W3MEHYMBOCTb, OOpbhOa 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MuxkposBosmtouus. [Tomynsius Kkak eIMHUIA BUAA U SBOJTIOLUH.

JBwxkymme cuibl (GpakTopsl) SBOJTIONUHM BUIOB B MpUpoJe. MyTallmoOHHBIA TIpolecce U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsivoHHBIe BOJHBI U JApedd reHoB. M3onduus u
MUTpALIHS.

EcrectBennblii oTO0Op — Hampaistomuid ¢aktop 3Bomonud. PopMbl eCcTeCTBEHHOTO
otbopa.



[Tpucnoco0eHHOCTh OPraHU3MOB KaK Pe3yNbTaT dBOJIONHH. [IpuMepsl TPUCTIOCOOTCHMI
y Opranu3mMoB. ApoMop(h 036l U UANO0-3AATITAIHH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHoBHBIE (POpMBI BHI000pa30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.

MakposBomonus. PopMbl SBONIONUH: (PHIIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasuienapHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxaeHue oT HeCIeIHaIU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienMaau3anys. ATanTuBHas paadaiysl.
JdemoHcTpaumuu:

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

Tabmuubl u cxembl: «Pa3BuTue OpraHudeckoro mupa Ha 3emiie», «3apojbllu
IO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBl 3a CyIIECTBOBAHUEY,
«EcrecTBeHHblii  0TOOp», «MHOrooOpa3ue copToB pacTteHmit», «MHOrooopasue mopoj
JKUBOTHBIX ), «Ilomymsaumy, «MyTanuoHHas U3MEHYUBOCTBY, «Apomopdo3bI»,
«Mnnoanantanumny», «OO0mas nereHepauus», «JBHxKylue cuiibl 3BodonuMy», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay», «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
Opranu3MoBy, «I eorpaduueckoe Bum000pazoBaHme», « IKOJIOTUISCKOE BUI000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C pa3JIMYHBIMU TUIIAMH OKPacKH, HaOOp IUIOA0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHBIE
HaIpaBJICHUs 3BOIIOLUNY, 00bEMHAs MOoeNb «CTpOeHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIX.

buoreorpapuyeckas kapra Mupa, Koiekuus «@PoOpMbl COXPaHHOCTH HCKOMAEMBbIX
JKUBOTHBIX U pacTeHHil», Moaens anmiukanus «llepekpéct xpomMocomy, BIaKHbIE IpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKporpenapar «/Ipozodunay (HOpMa,
MyTalu (GOpMbI KPBIJIEB U OKPACKHU TENa).

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU HA 3emJie.

JloHayuHble TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HayuyHble rUnmoTe3bl BO3SHUKHOBEHHS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKHX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJroniy. HavdanbHable 3Tanbl Ononorudeckoit sBotonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKH U UX
3BOJIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xusHum Ha 3emsie 1o dpam U nepuopaMm. Karapxeil. Apxeiickas u
npotepo3oiickas 3pel. [lanmeo3oiickas spa u €€ TEepHOIbl: KEeMOPUNUCKHM, OPIOBUKCKHMH,
CUJIypUNCKHUH, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHo30iickas 3pa u €€ nepro/pl: 1ajIe0reHOBbII, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepUCTUKa KJIMMaTa M TeOJIOTMYECKUX IpoueccoB. OCHOBHBIE 3Tallbl JBOIIOLUHU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl Yy pacTeHWil W >KUBOTHBIX. [losiBieHwme,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIBI OPTaHU3MOB.



OBOJIOLMST  4YeJIOBEKAa. AHTpPOIMOJOrUsl KakK Hayka. Pa3BuTHe TpenCcTaBICHUA O
MPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Inyuus YeJioBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

JBuwxymue cuibl  ((pakTopsl) aHTpomorene3a. HacnencTBeHHass W3MEHUMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpYZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UEIOBEK yMEIIbIH,
UenoBek npsmoxonsimuii, YenoBek HeaHaepTaibckuid, YenoBek pasymubiid. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JIACTh PacHpOCTpaHeHUsi, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJbBINNME pachl: €BpOTECOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTENeH YeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHUSI.
EnuncTBo uenoBevyeckux pac. Kpuruka pacusma.

JdemoHcTpaumMu:

[Hoptpetsr: @. Penn, JI. Ilacrep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuie! u cxembl: «Bo3nukHoBeHne ColHEUHOHN cucTeMbl», «Pa3BuTHe opraHM4ecKoro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKay,
«CoBpeMeHHas cucTeMa OpPraHU4YecKoro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa M 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTUYECKHX HAXOJIOK
MPEAKOB COBPEMEHHOI0 4eloBeKay», «/lpeBHeimue moam», «/IpeBHue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeUecKre pachiy.

O6GopynoBanue: wmymnsixku  «[Ipoucxoxaenne dyenoBeka» (OIOCTHI  aBCTPAIONUTEKA,
MUTEKAaHTPONa, HeaHAepTalblia, KPOMAaHbOHIIA), CIENKUA WM M300pakKeHHs KaMEHHBIX OpYyIui
NMEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIMEphl, pyOuia, ckpebia), TeoXpoHoJIornieckasl Tabnuia,
KOJUTEKIHs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI:

[TpakTiueckas padota Ne 1. «3ydeHrne MCKOMAEMbIX OCTATKOB PACTEHHMM W )KMBOTHBIX B
KOJUICKLUAX».

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYYHBIN WU
KpaeBeIUECKUI My3€eil).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa.

OKOJIOTMSl Kak Hayka. 3aJadyd M paslelbl SKOJOTUHM. MeToabl 3KOJIOTMYEeCKUX
MCCIIeI0BaHMI. DKOJOTHIECKOE MUPOBO33PEHNUE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOuTaHMsI ~ OpPraHWU3MOB:  BOJAHAs,  HA3eMHO-BO3AYIITHAs,  TOYBEHHAas,
BHYTPHUOPraHU3MEHHas!.

Oxkonorudeckue ¢akrtopbl. Knaccudukarus skomorumueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHUE M aHTPOTIOTEHHBIE. J[eliCTBHE KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TeMIleparypa, BIaXHOCTb. DoTONepHoaAUu3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (akTOpoB. brongornveckre puTMbl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomnepamus, MyTyajln3M, KOMMEHCATH3M
(KBapTUPaAHCTBO, HAaxJEOHMYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAYeHHUE OWOTHYCCKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAaHU3MOB B MIPUPOJAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU mnomyisinuu. (OCHOBHBIE TMOKa3aTeau TMOMYJISALNU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXIAa€MOCTb, CMEpPTHOCTb, MNPUPOCT, Murpamus. JuHammxa
YUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oasaT, K. @. Pynse, 3. ['ekkens.

Tabmuubl u cxemsl: kapta «I[Ipupoaasie 30ub1 3emuany, «Cpensl 0OUTaHHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomymsnun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkny», «llumessie nemm».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckne 0COOEHHOCTH PACTCHUI U3 PAa3HBIX MECT
oOUTaAHUSY.

JlaboparopHas pabota Ne 4. «BrnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTiueckas padota Ne 2. «[ToacuéTr MIOTHOCTH MOMYNIALUNA Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1ecTBa U IK0JI0THYECKHE CHCTEMbI.

CoobmecTBo  opranmsmMoB —  OuoneHo3.  CTpyKkTypel  OHOLIEHO3a:  BHJOBaf,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsbl). [lonste 00 3KocucTeMe W OHMOreOIEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOJAYLIEHTbI, KOHCYMEHTBHI, pPEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucteme. Tpoduyeckue (MHINEBBIE) ypOBHU
skocuctembl. [lumeBbie mnenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpaMHJIbl: HPOJYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTh, CAMOpPETyiALus, pa3BuTue. CyKieccus.

[TpuponHbie 3KOCHCTEMBL. OJKOCHCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y pOO3KocucTeMbl. buosnoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak ¢akTop ycrouuBoCTH 3KocucTeM. CoxpaHeHHe OMOJIOrHYeCKOTo
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuibl, coctaB U CTpykTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI0O0ATBbHOM 3KOCHCTEMBI.
JnnamMuueckoe paBHOBeCHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopotsl BemecTB M OHMOr€OXMMHMYECKHE LMKIBI 3JIEMEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONIOTeHHBIE U3MeHEHUs B Ouochepe. [modanbHbIe
HKOJIOTMYECKHE TPOOIIEMBI.

CocyecTBoBaHUE MPUPOBI U YenoBeyecTBa. CoxpaHeHHne OMOpa3HOOOpa3Hs KaKk OCHOBA
ycroifunBocTd Onocepsl. OCHOBA PallMOHATIBHOIO YIPABICHUs MPUPOIHBIMU PECYpCaMH U MX
UCIOJIb30BaHue. JlocTukeHus: OMONIOrUM U OXpaHa MPUPO/IBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmunetr u cxemsbl: «[lumessie menuy», «bUOIEHO3: cOCcTaB U CTPYKTypa», «[IpupoaHbie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u uenosek»,
«JKocucTeMa IMMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEHHBIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxHelmue UCTOYHHUKU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHeInas
cocTapisitomnas ouochepnr», «DakTophl Aerpagaanuu mousy, «IlapaukoBelil 23GdhexT», «DakTopbl



PaIMOaKTUBHOTO 3arps3HeHus1 Onocdepn», «O0mas cTtpykrypa ouochepsn», «Pacpocrpanenue
XKHU3HU B Omocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepoga B Ouocheper,
«KpyroBopoT a3ota B mpupoe».

O6opynoBanue: MO/IeJIb-aNTIuKaLUs «Tunuynoie OHOLIEHO3BI», repOapuii
«PacturenpHble  coobmiecTBa», Kowiekuun — «buoneHos», «Bpeautenun — BakHEHUIIMX
CENIbCKOXO3SHCTBEHHBIX ~KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpylnaM ogHoro Buaa, KpacHas kaura Poccuiickoin
®Denepatu, U300paXKeHUST OXPAHIEMbIX BUJIOB PACTECHHUM U KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOT'PAMMBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA30OBAHU A

Cormacho ®I'OC COO, ycranaBiMBalOTCAd TpeOOBaHHS K  pe3yibTaTaM  OCBOCHHS
00y4JaroIMMHUCS IPOrpaMM CpeHero o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METANPEIMETHBIM U
PEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATHI
B cTpykType IMYHOCTHBIX pe3yJabTaTOB OCBOEHHUS Tmpeamera «buoiorus» BBIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCUHUCKON  Tpa)kIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOMPECIICHUIO,
HAJIMYMEe MOTHMBAMU K OOyYeHUIO OHOJIOTWH, IIeJICHANpPaBIEHHOE pPa3BUTHE BHYTPECHHHX
yOeXKIeHUI JIMYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULIUN PAa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXCS PYKOBOJACTBOBATHCS B
CBOEH  JEeATETBHOCTH  IIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKaMHM, MPHUCYIIUMH  CHCTEME
OMOJOrMYecKoro 00pa30BaHUs, HaJIMYME SKOJOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBHTH IEJI M CTPOUTD )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE DPE3YNbTaThl OCBOCHMs IpenMeTa «buoJorusy» JOCTHraloTcsi B €AMHCTBE
y4yeOHOI W BOCHUTATENbHOM JEsITEIbHOCTH B COOTBETCTBHM C TPATUIMOHHBIMH POCCHUHCKHUMHU
COLMOKYJIBTYPHBIMH, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMU IEHHOCTSIMH, TPUHSATHIMU B
o0ImIecTBe TpaBWIIaMH W HOPMAaMH TOBEJICHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOITO3HAHMSA,
CaMOBOCITIUTaHHUsI M CAMOPA3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLMHU JMYHOCTH, MAaTPUOTHU3MA,
YBaKEHUs K 3aKOHY M IPABONOPSIKY, YEIOBEKY Tpy/Aa M CTaplieMy IOKOJEHHUIO, B3aUMHOIO
YBOKEHHS, OCEpeKHOTO  OTHOMICHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaIUIHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanun, MpUpoe U OKPYKarollen cpere.

JIMYHOCTHBIE pe3yNabTaThl OCBOEHUS YUeOHOTo mnpenMeTa «buoiaorus» TOMKHBI OTpakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
MO3HWIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TIMO3UTHBHBIX BHYTPEHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacupeHre *XU3HEHHOTO OIbITa U OMbITAa JESITEIbHOCTH B IMPOLECCE peaTu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHON JeSITEIbHOCTH, B TOM YUCIIE B YACTHU:

1)rpaaancKoro BOCIMTAHUS:

C(OPMHUPOBAHHOCTh  TPAXKIAHCKOW TO3MIMU  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHUE 3aKOHA U
MIPABOIOPAIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH NIEATENBHOCTH MPHU CO3JaHUHN Y4€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHBIX 33124, BBIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTh  OTpENeNiATh COOCTBEHHYIO IIO3MLHMIO IO OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;



YMEHHE YYUTHIBAaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUSA JIIOJIEH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAIIbHBIM
MI0JIOKEHUEM;

FOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOI'O BBINOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEJIBHOIO OTHOLICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COICPIKAHMS;

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

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTH, TATPUOTU3MA, YBAKECHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Imepel PoauHON, ropaocTu 3a CBOW Kpai, CBOIO
Ponuny, cBO 3bIK U KYJIBTYPY, IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIICHHE K NPUPOJHOMY HACIEAUI0 U TaMSATHUKAM MPUPOJBL,
JIocTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUM 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoex1EHHOCTh, TOTOBHOCTh K CIIYXeHHUI0 U 3amuTte OreyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAllMI0 M IMPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U 1IEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B TOCTPOEHUE YCTOMUUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMTENSM, CO3JaHHIO CEMBUM Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LIEHHOCTEH CeMEWHOM XKM3HU B COOTBETCTBUU C TPaJULIUSIMU HApOI0B
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIECHMUI;

MOHMMAaHKE YMOLIMOHAIBHOTO BO3CUCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HbIX BHJAX HMCKYCCTBA, CTPEMIICHHE IPOSIBIIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GOpMHPOBAHMSA  KYJbTYPbl 3A0POBbS W
IMOLMOHAJIBLHOTO 0JIAroOnoJay4us:

NOHMMAaHME U peau3alys 3J0poBoro U 0e3omacHoro odpasa *HU3HH (3J0pOBOE MUTAHUE,
COOJIIO/IEeHHE TUTMEHUYECKUX MPaBMWII U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynspHas (Qu3nyeckas aKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUICHUSI K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

NOHMMaHHE IIEHHOCTH TpaBWJI HMHIWBUAYAJIBHOTO U KOJUIEKTHBHOTO 0€3011aCHOTO
MIOBE/ICHNUS B CUTYallUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJEH;

OCO3HAaHHE TOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YHMOTPEOJIEHUS alIKOTOJId,
HapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00HeE;



TOTOBHOCTh K aKTUBHOMW AEATEIbHOCTH TEXHOJOTMUECKON U COL[MAIbHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBAaTh, IUIAHUPOBATb U CAMOCTOSITEJIBHO  BBINOJHATH — TaKyHO
JIESITENIbHOCTb;

UHTEpEeC K Pa3IuuHbIM chepaM MpodhecCHOHATBHONW NEeSATEeIbHOCTH, YMEHUE COBEPIIATh
0CO3HaHHBII BEIOOP OyayILel npodeccuu U peaan30BbIBaTh COOCTBEHHbIE XKU3HEHHBIE [IaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCei
YKU3HU;

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 11e51eCO00pa3HOe OTHOIIEHUE K IIPUPOJE KaK MCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS SKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIKOB M OILIEHKH UX BO3MOKHBIX ITOCIIEACTBUH JUIsl OKPY>KAIOLIEH Cpe/Ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJ0rMYECKUX Ipo0seM U IMyTel UX pelieHus;

CIIOCOOHOCTh UCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU pEIICHUU NPOOJIEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIOJIB30BaHUEM (COOII0IEHNE
IpaBUJ MOBEACHMS B INPHUPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

aKTUBHOE HENpUSTHE JEHCTBUI, NPUHOCSIIMX BpEI OKpY’Kalolled NpUPOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEAPHHUMACMBIX
JeMcTBUH U IPeOTBpallaTh UX;

HaJIMYME Pa3BUTOrO DKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KYJIbTYpPbI, OIBITA
JESATEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MpakTHUKE, TOTOBHOCTM K Y4YacTHIO B
IIPAKTUYECKON AESATEIbHOCTU IKOJIOTHUECKOM HAIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3bIKOBOM M UNTATENIBCKOM KYJBTYpPhI KaK CPEACTBA B3aUMOIECHCTBUS
MEX]y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PalMOHATIBHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUU LEJIOCTHOTO MPEACTaBICHUs 00 OKpYyKarolieM
MHpE KaKk O €IUHCTBE NPUPOABI, YelIOBeKa U oOmecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U pereHuH npo0eM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTMM JJIi COBPEMEHHOM LMBHIM3ALMU: OOECTieueHus
HOBOT'O YPOBHS pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJOTUH, CITOCOOHBIX
peuarb pecypcHble MpoOIeMbl pa3BUTHsI YeOBEUECTBA, TIOMCKA ITyTeH BbIX0/a U3 II100AIBHBIX
HKOJIOTMYECKUX MPOoOJieM U oOecrieueHus nepexoia K yCTOHYMBOMY Pa3BUTHUIO, PallMOHATIbHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJSIX MOBBIMICHUS 00
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH ()YHKIMOHAJIHLHOU
TPaMOTHOCTH 00yJaronuxcs, GopMUPYEMOM PU U3YIECHUU OMOJIOTHH;

NOHUMaHHWE CYUIHOCTH METOJOB IO3HAHUA, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJb30BaTh IMOJydaeMble 3HAHUS MU aHalIW3a M OOBACHEHHs SBJICHUUN
OKpPY’KAIOIIEr0 MHpa M MNPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JeiaTh OOOCHOBAaHHBIE



3aKIIIOYCHUSI HA OCHOBE HAYYHBIX (AKTOB W HMEIONIMXCS MaHHBIX C IIENBI0 TTOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIB30BaTh OWOJIOTUYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CHTYaIlUsX;

OCO3HAHHE IICHHOCTH HAayYHOW JIEATEIIEHOCTH, TOTOBHOCTh OCYIIECTBISITH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh HHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOPA30BaHMIO, K
AKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHWOJOTMHM B COOTBETCTBHH C >KW3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yiabTaThl OCBOGHHS YydyeOHOro mpenmera «buonorus» BKIIOYAIOT:
3HaYuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXKIUCIUIUIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
nu CHGIII/I(l)I/IKy METOOOB IIO3HAHUA, I/ICHOJILByeMI)IX B €CTCCTBCHHBIX HaYKaX (BGIIICCTBO, I-)HepFI/Iﬂ,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeOBaHUEe, HAOIIOJEeHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHBIC
yueOHbIe JeicTBUS (MO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTUBHBIE), 00ECIEUYNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHOH T'PAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMHOOYJAFOIINXCS,
CIIOCOOHOCTE o0yJaronmxcs HCIIO0IL30BaTh OCBOCHHEIC MEXIUCIUTIITNHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBbIE AEWCTBUS B IIO3HABATEIbHOW U
COLIMATILHOM MPaKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro OO0Iero o0pa3oBaHUS
JOJIPKHBI OTpa)KaTBI

OBgi1aieHHe YHUBEPCAJIbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1)0a3oBble JIOTHYeCKHUE JeiiCTBHS:

CaMOCTOSITENILHO (DOPMYITHpOBAaTE M aKTyaTU3UPOBATh MPOOJIEMYy, paccMaTpUBaTh €€
BCECTOPOHHE;

UCIIONB30BAaTh TMPU OCBOCHMM 3HAHUU MPUEMBI JIOTUYECKOTO MBINUICHHS (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATHUH (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIMBATh CBSA3H C APYTUMHU MOHITHSIMH);

OTIPECIIATh TEIM JEATEIHHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JOCTHIKCHHUS,
COOTHOCHUTH PE3yIbTaThl AEITEILHOCTHU C TIOCTABICHHBIMU IIETISIMU;

UCIIONIb30BaTh OMOJIOTHYECKHUE TOHSITHS Uil OOBbACHEHUs (AKTOB U SIBICHUU KUBOU
HPUPOIBI,

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBbIC, JENyKTUBHbIE, [0 AaHAJOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

HpI/IMeHHTB CXE€MHO-MOJCJIBbHBIC CpeI[CTBa JJIs1 HpeHCTaBHeHI/ISI CyHIGCTBeHHBIX CBSISGf/i 158
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHI pa3HOTrO poja,
BBISIBJICHHBIX B pa3.HI/I‘-IHI:IX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,

pa3pabaThIBaTh IJIAH PELICHUs MPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS MaTepUATbHBIX
¥ HEMaTepHATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JIEATEIBHOCTH, OIIEHUBATh COOTBETCTBHE PE3YJILTATOB IIEIISM,
OILICHHUBATH pI/ICKI/I HOCHGI[CTBI/Iﬁ JACATCIIbHOCTH,



KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYalbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KKU3HEHHBIX TPOOIIEM.

2)0a30Bble HCCJIeI0BaTEIbCKUE TeCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
paspenieHus: mpoodieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/I0B
pELICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3IMYHBIX METOI0B TO3HAHUS;

UCIOJIb30BAaTh PAa3jMyYHbIe BUJABI JCSITEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlMY, MPEOOPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE NPHU
CO3JIaHUM YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

dbopMUPOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
JKU3HECHHBIX CUTYaITUsX;

BBISIBJISITh TIPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WPOBaTh 3a7ady, BBIJABUTATH
rUnore’y e€ pelieHusl, HaxOIUThb apryMEHTHhI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUIA,
3aJjaBaTh MapaMeTphbl U KPUTEPUH PEIICHUS;

AQHIM3UPOBATh TOJYYEHHbIE B XOJ€ pELICHHS 3aJaud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATDH UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEeHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
pOQECCHOHANIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHWS B I[IO3HABAaTEJbHYI0O U  IPaKTUYECKyl0  obsactu
KU3HEEATENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC WJCH, MPEAaratb OPUTHHAIBHBIC IMOJXOABI W PEIICHHS, CTaBHUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) pabora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HMH(OpManuu (TeKcTe yueOHOro mocolus,
HAy4YHO-TIOMYJISIPHOM HUTeparype, OMOJIOTHYECKUX CIIOBApsAX U CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UpPOBaTh HHGOPMALMIO DPA3IMYHBIX BUIOB U (QOpPM
MPEACTABICHUS, KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTD;

dbopMynUpoBaTh 3ampoCchl W TPUMEHATH pa3jMYHBIE METOABI TpPU TOHCKE M OTOOpe
Ouosiornueckoi nHpopMauu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh OMBIT HWCIOJIB30BAaHUA WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHUMAIBHYIO (OpPMYy TMPEACTABICHUS OUOIOTUYECKOM
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTroe);

WCIIOJIh30BaTh HAyYHBIN S3bIK B KA4eCTBE CPENCTBA TpH padboTe C OWOIOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYECKUe, (PU3NUYECKUEe U MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HAJISITHOCTH;

BJIQ/IeTh HABbIKAMHU pACMO3HABaHUS U 3alIUTHl HHpOpMAIUH, HWHOOPMALMOHHON
0€3011aCHOCTH JTMYHOCTH.

OBi1aieHHe YHUBEPCAJIBLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMH:

1)o0menue:



OCYILECTBIIATh KOMMYHHMKAIIUK BO BCceX cepax >KM3HM, aKTUBHO y4acTBOBaTh B JUAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKIaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATh
CY)KJICHHsI OTHOCHUTEIIBHO BBIIIOJHEHUS I[IpeJIaraéMoy 3aJadyd, Y4MTbIBaTb MHTEpPEChl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JHAIOra UM JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBbIE CpEICTBA OOLIEHMs, MOHMMATh 3HAUYEHHE COLMAJIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallui, YMETh CMATYATh KOH(PIUKTHI U
BECTHU 1EPErOBOPBHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMU OOLIEHMS M B3aMMOJEHCTBMSI, MOHUMATh HAMEPEHUs
JPYrux JOAEH, NPOSIBIATh YBaXUTEIbHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3pEHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEJICTB.

2)coBMeCTHAS JIeATeJIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaIbHONH pabOTHI IpU
pemeHny OGMoIoruYecKor mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
¢dbopM B3aMMOAEUCTBUS NPH peLLICHUH y4eOHOM 3a1auu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJAWHUPOBATH
JEUCTBUSA 10 €€ INOCTUIKEHUIO: COCTAaBIATH IUIAH JCHCTBUHM, PACIPENENATh POJIM C Yy4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXJOr0 y4aCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh WAEHU C IMO3WULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalUsX,
HPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

1)camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAHUS JJs BBIABIEHUS NpPoOJeM M HUX pelIeHHus B
’KU3HEHHBIX U Y4€OHBIX CUTYaIUsX;

BBIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX WM IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaFOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JESATENbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh U (QOPMYIUPOBAaTH COOCTBEHHBIE 33/Ja4l B 00pa30BaTENbHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

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

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPeMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBATh (POPMUPOBAHHIO U TIPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOWX 00pa30BaTEeNbHBINA U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:



JlaBaThb OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JACATEIBLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
U MBICJIUTEJIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHHM, HCIOIb30BATh MPUEMBI pedIieKCuu
JUIs OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O peILCHMS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YyJIbTaTOB ACITEIbHOCTH;

3)npuHsTHe ceds U APYrux:

IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPU aHAIU3€E PE3YJIBTATOB IEATEIBHOCTH;

INNPEJIMETHBIE PE3YJIBTATbBI
[Ipenmernble pe3ynbTaThl ocBoeHus mnporpamMmbl COO mno Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMs, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U IpeoOpa3OBaHUI0 3HAHWM, BHJbI
JESTEIbHOCTH MO IMOJYyYEHUI0 HOBOTO 3HAHMSI M NMPUMEHEHMIO 3HAHUU B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosyoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEACTaBIEHBI 10 roJjaM 00yueHHs.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeLLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHUHOB U MOHATUN: )KU3Hb, KIETKA,
opraHusM, Merabonu3sM (0OOMEH BeImeCTB M  MpEeBpalleHHue DHEPruu), ToMeocTa3
(camoperynsinusi), ypOBHEBas  OpraHu3alMs JKHBBIX  CHUCTEM, CaMOBOCIIPOM3BEICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, H3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME H3JaraTh OHOJOTMYECKHE TEOpHM (KJIETOYHas, XpPOMOCOMHas, MyTalllOHHas,
[EHTpaJlbHasl JIoTMa MOJeKyJsipHOW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (o LeHTpax MHOrooOpasus U MPOMCXOKACHUS KyIbTYpHbIX pactenuil H. 1.
BagunoBa), onpeaensTh rpaHULBI KX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BJa/IeTh METOJAaMH HAay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOJECHHWE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs ¥u MpoBeIeHHEe OHUOIOTHYECKOTO
DKCIIEPUMEHTA, BBIIBW)KCHHE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPHI Y 3aKOHOB, YMEHHME JI€JIaTh BBIBO/IBI HA OCHOBAHUH MOJYYE€HHBIX PE3YJIbTAaTOB;

YMEHUE BBIJIEIATh CYLIECCTBEHHbIE IPU3HAKUA BUPYCOB, KJIETOK IIPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OMEHa BEIECTB U
IpeBpalleHys] YHEPruu B KIIETKe, (POTOCHHTE3a, IMIIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIUBUYAIBHOTO Pa3BUTHUSA
opraHu3Ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMUYECKHX IMPOIECCOB U
SBJICHUM, JJIs1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM )KU3HHU C LIE€IbI0 00eCTIeYeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUSI B OKPYXAaOIIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH



UCIIOJIb30BAaHUS IOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul PallMOHAIBHOIO
[IPUPOIONOIB30BAHUS;

YMEHHUE pelaTh 3JIeMEHTapHbleé TEeHETHYEeCKHe 3aJayd Ha MOHO- M JAUTHOPHIHOE
CKpeLIMBaHKE, CLEIUIEHHOE Haclel0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOIO CKPEIIMBAHUS
JUI IpeJiCKa3aHusl HaclleZI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COOMIONATh MpaBWiia HpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHUE KPUTHYECKH OLIEHUBaThb U HHTEPIPETHPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJIepKAHUA, BKJIIOYAIOLIYIO0 IICEBAOHAYYHbIE 3HAHMUSA W3 Pa3IMYHbIX HCTOYHUKOB (CpeacTBa
MaccoBOW HMH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3]aBaThb COOCTBEHHBbIE NMCbMEHHBIE U YCTHbIE COOOIIeHUs, 00o0Imas
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOT'O MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pPacKpbIBaTh CO/Iep)KaHue OMOJOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISIIINS,
reHo(OH/, DSBOJIOLMS, JBIXKYIME CUIbl ((PakToOpbl) HBOJNIOIUHU, MPUCTOCOOICHHOCTD
OpraHM3MOB, BHJ000pa3OBaHUE, JKOJOrMYeckue (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeJyLIEHTHI, LIENH MUTaH!s, SKoJoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yMEHUE WH3/arate Ouosorndeckue Teopuu (dBomonuoHHas Teopus Y. JlapBuHa,
CHHTETUYECKAasi TEOPHS SBOJIOINUHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApbiieBoro cxoactea K. M.
bapa, uepenoBanus rnaBHBIX HampaBieHud u myted somonuu A. H. CesepioBa, yueHus o
6uocdepe B. U. BepHasckoro), onpenensiTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHWE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M MPOBEAEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIIOTE3bl, BBISIBICHHE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYUYEHHBIX PE3YyJIbTAaTOB, HMCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPHii U 3aKOHOB, YMEHHUE JIeIaTh BBIBOBI HA OCHOBAaHUU MOJYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYILEHTOB, KOHCYMEHTOB, pPEAYLEHTOB, OHOIr€OI€HO30B U HIKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKHX (DaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPTHH B SKOCHCTEMaX, aHTPONOTE€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB M OMOr€OXMMHMYECKHUX IHKIOB B
ouocdepe;

yYMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Uil OOBSCHEHUs OMOJOTMUYECKHX IMPOIECCOB U
SBJICHUM, JJIs1 IPUHATHSA NPAKTUYECKUX PEIICHUH B IOBCEIHEBHON )KU3HHU C LIETIbI0 00eCIeUeHHMsI
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOLUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaOWIEH NPUPOIHON cpenae, MOHMMaHUE HEOOXOIMMOCTH
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Uit panroHaIbLHOTO
HPUPOONOIb30BAHNUS;



YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOIMYECKHE 3a/lauyd, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcUcTEMAX (LIENU MUTaHUA);

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

yYMEHUE KPUTHYECKH OLICHWBAaTh W MHTEPIPETUPOBATh MHPOPMALUIO OHOJIOIMYECKOIrO
COJepKaHUs, BKIIOYAOLIYIO0 ICEBAOHAYYHbIE 3HAHMUSA W3 PAa3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOi HWH(pOpPMAIKK, HAYYHO-TIOMYJSPHbIE MaTepualibl), pacCMaTpUBaTh TIJIOOAIBHBIC
9KOJIOTUYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
HO3ULIUIO;

YMEHHE CO3]aBaTh COOCTBEHHBbIC NHCbMEHHBIE M YCTHBIE COOOIIeHHUs, 0000Imas
Ouonornyeckyro MHGPOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KoJaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HanmMmenoBanue
(undposbie)
n/  pasgenoB u TeM  Bcer  KourtpoJbH IpakTu4eck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThI ue padoTbl
pecypchl
N ca bubnuoreka LHOK
avica 2 0.5 https://m.edsoo.ru/7f41c
e 292
JKuBble cuUCTEMBI bubmmotea LHOK
1 1 https://m.edsoo.ru/7f41c
Y UX OpraHu3aIus
292
XuMHU4YeCKui bubnmmoreka [HOK
cocTaB u 8 1 https://m.edsoo.ru/7f41c
CTPOEHUE KIETKH 292
KuznenearensHo bubmorexa LIOK
A 6 1 https://m.edsoo.ru/7f41c
CThb KJIETKHA
292
P
HZSRIZI;;)KG:;:H%H Bbubnuoreka HOK
JHBHAY 5 1 https://m.edsoo.ru/7f41c
pa3BuUTHE
292
OpraHU3MOB
HacnenctBenHoct bubnuoreka HOK
b U U3MEHYUBOCTH 8 1 15 https://m.edsoo.ru/7f41c
OpraHu3MoOB 292
Oce:;;;f;% bubnmmoreka [HOK
p ’ 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OMOTEXHOJIOTHHU
bubnmoreka HOK
PesepBHoOe Bpemst 1 https://m.edsoo.ru/7f41c
292
OBIIEE
KOJIMYECTBO
YACOB 110 34 3 4

[TPOI'PAMME
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https://m.edsoo.ru/7f41c292

11 KUIIACC

N HanmenoBanu KoauvecTBo 4acoB DJIeKTPOHHbIE
" e pa3iesioB M (uudposbie)
n/ Becer  Konrpoabunl  IIpakruyecku
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbl
NMPorpamMmbl pecypchl
N BOOLIOHHA bubnuoreka LHOK
1 R 9 1 1 https://m.edsoo.ru/7f41cc
s1 OUOJIOT S
74
B
. O;HHK:;];GT}II:; bubnuoreka LHOK
2 P 9 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
74
3emie
Opranusmbl U bubnuorexa HOK
3 OKpY>Karomiast 5 1 1 https://m.edsoo.ru/7f41cc
cpena 74
CooOmiecTtBa u bubnuoreka LHOK
4 aKojorudyeckue 9 1 https://m.edsoo.ru/7f41cc
CHUCTEMBI M
PesenBioe bubnuorexa HOK
5 P 2 https://m.edsoo.ru/7f41cc
BpeMs
74
OBIIEE
KOJIMYECTBO
YACOB 1o 34 3 25

I[TPOTPAMME



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

INOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
Ne

Tema
ypoka

~

buomnorus B
1 cucTEME

HayK

Metonrnl
MMO3HAHHUS

JKUBOH

MIPUPOJIBI.
[IpakTryec
Kasi pabora

Ne

«cnonp3o

BaHHC

Pa3InYHbIX
MCTOO0B

npu

W3YYEeHUU
ouoJiornye

CKHUX

00BEKTOBY

buonoruue

CKHC

u

U3y4eHue

KoaudecTBO 9acoB

CHCTEMBI,
TIPOIIECCHI

Be
er
0

KonTpo
JIbHbIE
padoThI

paxkTn
yecKue
padoThI

0.5

Jdara
u3y4
eHUsl

DJIeKTPOHHbIE undposBbie
o0pa3oBaTejbHbIe pecypchl

bubnuoreka LHOK
https://m.edso0.ru/863e6122https:/
/m.edso0.ru/863e632a

bubanoreka LHOK

https://m.edso0.ru/863e6122

bubmmoreka
https://m.edso0.ru/863e6564

LIOK

Bxonnas

Nel

XUMHYECK
Ui CcOCTaB
5 KJIETKU.

Bona

MUHEPAIBH

KOHTPOJIbH
as pabora

bubmmoreka
https://m.edso0.ru/863e674e

LIOK

bubnmoreka
https://m.edso0.ru/863e6b72

HOK



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

BIE CoIu
benku.
CocrtaB wm
CTPOCHHE
0OeJIKOB

depmeHT
bl —
ounoJsioruy
€CKHE
KaTain3a
TOPBIL.
JlaGopato
pHas
pabota Ne
1
«3yuen
ue
KaTaJIuTH
YECKOU
aKTUBHOC
TH
dbepmeHT
OB (Ha
npuMepe
aMuUJIa3bl
W
KaTana3bl
)»
Yrneson
bl
JIn el
Hykneun
OBBIC

KHUCJIOTBI.
ATO

0.5

bubnuoreka LHOK
https://m.edso0.ru/863e6b72

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

Bubmunoreka HOK
https://m.edso0.ru/863e6d5c

Hctopus
U METObI

Bubmunoreka HOK
https://m.edso0.ru/863e6e88



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

W3YyUYCHHUS
KJICTKH.
Knerouna
sl TeOpuUs

10

Knerka
KakK
IIEJI0OCTHA
s JKUBas
cHCTEMa

11

Crpoenue
DYKapHOTH
YECKOH
KJIICTKU.
JlaGopatop
Has pabora
Ne 2
«3y4yenune
CTPOCHUS
KJIIETOK
pacTeHul,
KUBOTHBIX,
rpuboB
GaxTepuii
noJt
MHUKPOCKOIT
oM Ha
TOTOBBIX
MHUKpOTpen
aparax u
ux
OTIHCaHHE»

0.5

bubnuoreka HOK
https://m.edso0.ru/863e6ffOhttps://
m.edso0.ru/863e716¢

12

O6Men
BEILIECTB
WA
MeTa00I13
M

Bubmunoreka LHOK
https://m.edso00.ru/863e766¢

13

doTocuHTE
3.
XeMOCHHTE
3

Bubmunoreka HOK
https://m.edso0.ru/863e7c98

14

DOHepreTuy

bubnmoreka LHOK



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

15

16

17

€CKUIl
o0MmeH

KuzneHas1
17| UK
KIIETKH.
Jenenue
KIIETKH.
Murto3.
JlaGopatop
Has pabora
Ne 3
«Haobmrone
HHE MHTO3a
B KIJETKax
KOHYHKA
KOpeIIKa
JTyKa Ha
TOTOBBIX
MHUKPOIIPEN
aparax»
buocuntes
Oenka.
Peakuus
MaTpUYHOT
0 CHUHTE3a
Tpaucnsaumu
q _
OMocuHTE3
Oenka

0.5

https://m.edso0.ru/863e7aae

bubnuoreka LHOK
https://m.edso0.ru/863e7dc4

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

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

18

Hexkneroun
pie  (hOpMBI
KU3HH ——
BUPYCHI

Bubmunoreka LHOK
https://m.edso00.ru/863e7540

19

Dopmsbl
Pa3MHOXCEH
us
OpraHu3Mo
B

bubmnorexa HOK
https://m.edsoo0.ru/863e81b6https:/
/m.edso0.ru/863e831e

20

Metios

bubnmoreka LHOK
https://m.edsoo.ru/863e7f4a

21

O6pazoBan
ue u

0.5

Bubmunoreka HOK
https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
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https://m.edsoo.ru/863e831e
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22

pasBuTHE
MOJIOBBIX
KJIETOK.
Om1on0TBO
peHue.
JlaGopatop
Has pabora
Ne 4
«M3yuenue
CTpOCHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpPOTIpEn
aparax»
KonTposbn
as pabora
No2

bubnuoreka
https://m.edso0.ru/863e8436

OK

23

NuauBunya
JIBHOE
pa3BUTHE
OPraHu3Mo
B
J'eneTuka
— Hayka o
HACJICICTBE
HHOCTH H®
N3MEHUYNBO
CTH

Bbubnuoreka
https://m.eds00.ru/863e86f2

HOK

24

25

3aKkoHOMED
HOCTH
HacJieI0Ba
HHUS
MIPU3HAKOB.
Monoru6p
UJIHOE
CKpEIIMBaH
ue
Jurubpumx
oe
CKpEIIUBaH
He. 3aKoH

Bbubmmoreka
https://m.edso00.ru/863e8878

Bubnuoreka
https://m.edso0.ru/863e89a4

LIOK

NOK



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

HC3aBUCHUM
oro
HacJaca0Ba
HUA
IMPHU3HAKOB

26

CuenneHHo
e
HacJleJI0Ba
HUE
MIPU3HAKOB.
JlaGopatop
Has pabora
Ne 5
«3yyenue
pe3yabTaTo
B
MOHOTHOPH
JTHOTO u
JTUTHOPYTH
oro
CKpEIIUBaH
ust y
JIPO30(HITHI
Ha TOTOBBIX
MUKpPOTIpEn
aparax»

0.5

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

27

28

I'eneTnka
IoJia.
Hacnenosa
HHE
MIPU3HAKOB,
CICIUIEHHBI
X C IIOJIOM

HN3meHunBO
CTb.
Henacnenc
TBCHHAs
HM3MEHYHBO
CTb.
JlaGopatop
Has pabora
No 6.

0.5

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

Bubmunoreka HOK
https://m.edsoo0.ru/863e8efe



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

Nsyuenune
Moauduka
LUOHHOM
WU3MEHYHBO
CTH,
MOCTPOEHU
e
BapHUallMOH
HOTO psiia
u
BapHUallMOH
HOH
KpUBON»

29

Hacnencrs
eHHas
U3MCHYHUBO
CTb.
JlaGopatop
Has pabora
No 7.
«AHanmu3
MyTaluy y
JIPO30(HITHI
Ha T'OTOBBIX
MUKpPOTIpEn
aparax»

0.5

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

HOK

30

31

32

I'eneTnka
YyeJioBeKa
IIpomexyTo
YyHas
aTrTecTanus
Cenexknms
KaK Hayka
U Tpoliecc

bubmmoreka
https://m.edso0.ru/863e8d78

Bbubnuoreka
https://m.edso00.ru/863e9214

LIOK

HOK

33

Metoner u
JIOCTUKEHU
s CEJIEKUUU
pacTeHuil u
YKUBOTHBIX

Bbubnuoreka
https://m.edso00.ru/863e9214

HOK

34

buorexuon
Orus  Kak
oTpacib

Bbubnmuoreka
https://m.edso0.ru/863e9336

HOK



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

MIPOU3BOJIC
TBa
OBIIEE
KOJIMYECTBO
YACOB 1o 34 3 4
ITPOI'PAMME
11 KJIACC
No KoauuyecTBo uacoB 3HeKTp0HHLIe
KonTpounb IIpakTnuyec Aara nugposbie
Tema ypoka Bce U3yYeH
n/ o HbIe KHe . o0pasoBaTeJbHbIC
I padoThI padoThI pecypcbl
OBOJIIOLIMS U bubmuoreka  [HOK
METO/IbI e¢ 1 https://m.eds00.ru/86
U3Y4EHUS 3ea20e
Hcropus
E ;Zzpézz:nwnﬁ bubmmoreka  I[OK
06 SBOMIOIHH. 1 https://m.eds00.ru/86
3e9570
MUuKpo3BOIIOL
us
Bxonnas bubmmoreka  I[OK
KOHTPOJIbHASI 1 1 https://m.edso00.ru/86
pabota Nel 3e9cle
IMonmynsiums kak
JJIeMEHTapHas
eMHUIA BUJA
U DBOJIOLHH.
JlaGopatopHas bubmuoreka  LHOK
pabora Ne 1 1 0.5 https://m.edso00.ru/86
«CpaBHeHHE 3e99c6
BUJIOB o
Moponoruuec
KOMY
KPUTEPHUIO»
JBrxyiue
CHIIBI bubnuoreka LHOK
(onemenTapusie = 1 https://m.edso00.ru/86
baxTopsI) 3e9das
SBOJIIOIAH
EcrecTBenHbIN 1 bubnuoreka LHOK



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

orbop u ero
dbopMbI
Pe3ynbTaThl
IBOJTIOIIHH:
npucrnocodseH
HOCTH
OpTaHW3MOB U

https://m.edso00.ru/86
3e9ed0

BHJ1000pa30BaH
ue. bubmmoreka  IIOK
7 JlabopatopHas 0.5 https://m.edso00.ru/86
pabora Ne 2 3e9fde
«Omnuncanue
IPUCIIOCOONIEH
HOCTH
opranusma u e€
OTHOCHUTEJIBLHOT
0 XapakTepay»
Hanpaperis i bubmmoreka  LIOK
yTH
8 MAKPOSBOTIOL https://m.edso00.ru/86
3e9cle
51
9 HeobpaTtumoct
b DBOJIIOIUU
Hcropus
JKU3HH Ha
10 3emite u
METOObI e€
U3YYCHUS
I'nmoreser bubmuoreka  IJOK
11 HPOHCXONUICHH https://m.eds00.ru/86
s OKH3HH Ha 303536
3emite -
Passurne bubmuoreka  IJOK
12 ?:;JII{: o 5 Ha https://m.eds00.ru/86
pam 3eabhe
U TIepUoiaM
OcCHOBHEIE
JTart bubmuoreka  IJOK
13 OPOIOHH 0.5 https://m.eds00.ru/86
PaCTHTENHHOTO

n JKHUBOTHOT'O
MUpa.

3ea8hc



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

14

15

IIpakTnueckas

pabdora Ne 1
«M3yuenune
HCKOMAeMbIX
OCTaTKOB
pacTeHuit u

JKNBOTHBIX B
KOJUICKIUAX >

CoBpeMeHHas
cucrema
OpPraHUYECKOTo
Mupa
OBOJIIONHUS
YyeloBeKa
(a"HTpOTIOTEHE3)

bubmmoreka  IIOK
https://m.edso0.ru/86
3ead8e

bubmuoreka  I[JOK
https://m.edso0.ru/86
3eac2c

16

JBrxymue
CHUJIBI

(daxTopsr)
aHTPOIIOTEHE3a

bubmmoreka  I[OK
https://m.edso0.ru/86
3ead44

17

OcHOBHBIE
CTaJIuu
SBOJIIOIUU
YyeJioBeKa

18

YenoBeueckne
pacel 51
HPUPOTHBIE
aJlanTaluu
yeJoBeKa

bubmmoreka  I[OK
https://m.edso0.ru/86
3eaea2

19

KoHnTtponbHas
pabotra Ne2 mo
TeMe:
«BO3HUKHOBEH
Ue U pa3BUTHUE
KU3HU Ha
3emuie»

20

DKONMOTUS KAk
HayKa

21

Cpenpl
obuTanus H
DKOJOTHYECKHUE
bakTopsI

bubmmoreka  I[OK
https://m.edso0.ru/86
3eafec



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

22

23

24

AlGuotnueckue
baxTopsbI.
JlaGopatopHas
pabora Ne 3.
«Mopdomnoruyue
CKHUe
0COOCHHOCTHU
pacteHu w3
pa3HBIX  MecCT
oOUTAHUSY.
JlaGopatopHas
pabora No 4.
«Bnusanue
CBETa Ha POCT U
pa3BUTHE
YEpEHKOB
KOJIeyca»

buotnueckue
(bakTopsI

DKOJOTn4YecKue
XapaKTEpUCTHK
U TONYJSALHUN.
IIpaxTrueckas
pabora Ne 2
«Iloncuér
IJIOTHOCTH
MONYJIALAN
pa3HbIX BUJOB
pacTeHun»

0.5

0.5

bubnuoreka LHOK
https://m.edso0.ru/86
3ebl10e

bubmuoreka  I[JOK
https://m.edso0.ru/86
3eb348

25

26

27

Coo0mrecTBa
OpPraHu3MOB —
OMOILIEHO3

DKOJIOTUYECKHE
CUCTEMEI
(3KOCHCTEMBI)

OCHOBHBIE
MOKAa3aTeNIn
DKOCUCTEMEL.
DKOIOTrHYECKHE
MAPaMUJIBI.
CpolicTBa

bubmmoreka  IIOK
https://m.edso0.ru/86
3eb46a

bubnuoreka LHOK
https://m.edso00.ru/86
3eb46a

bubnuoreka LHOK
https://m.edso0.ru/86
3eb5fa



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

HKOCHUCTEM.
Cyxkueccus

Bcepoccuiickas
28 IIPOBEPOYHAs
pabora.
[Ipupoaneie

29 9KOCUCTEMBI.
AHTPONOTeHHBI
€ 3KOCHCTEMBI
buocpepa —
30 riobanpHas
9KOCUCTEMA

3eminn

3aKOHOMEPHOCT
u

31
CYIIECTBOBAHHUS

ouocdepsl

bubmmoreka  IIOK
https://m.edso0.ru/86
3ebb5e

bubmuoreka  IJOK
https://m.edso0.ru/86
3ebd16

YemoBeuecTBO
32 B ounocdepe
3emin

CocymiecTBoBa
33 HUE TIPUPOJIBI U
YeJI0BEYECTBA

bubmmoreka  1[OK
https://m.edso0.ru/86
3ebale

PesepBHbIit
YPOK.
O0001eHne
34 TEMBI
«Coo0mecTBa
51
9KOJIOTHYCCKHUE

CHUCTCMBID»

OBLLEE
KOJIMYECTBO
YACOB 110
TIPOTPAMME

34

2.5



https://m.edsoo.ru/863ebb5e
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-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

10 kaacc:

buonorus: 10 kmacc: 6a30BwIii ypoBeHb: yueOHHMK/B.B. Ilaceunuk, A.A. Kamenckuii, A.M.
PyGroB- Mocksa: Ilpocsemienue, 2023.

11 xnacc: buomorus, 11 xmacc/ Ilonomapésa WM.H., Kopuumosa O.A., Jlommmmaa T.E. u
npyrue; nox penakuueit [lonomapépoit M.H., OOmiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-TPA®»; AxkmuonepHoe o6mectBo «31aTenbcTBO
«IIpocBemenne»

METOAUYECKUE MATEPHUAJIBI JJ151 YUUTEJISA

buonorus. O6mas 6uonorus, 10-11 xmacc/ CuBornazos B.U., AraponoBa U.b., 3axaposa
E.T., O6GmecTBo ¢ orpaHn4eHHOW OTBETCTBEHHOCTHIO «JIPODAY»; AKIHOHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenne»-2022

buonorus. buonormyeckuii cuctembl W mporecchl. 10 kmacc: yueb.wis oOmeoOpaszosar.
opranm3anuii: yrimyonéHueiii ypoBens/ A.B. Tepemos, P.A. IlerpocoBa. — M.: MHemo3uHa,
2020.

buonorus. buonormueckuii cucreMbl W mporecchl. 11 kmacc: yuel.mys oOmieoOpasosar.
opranuzanuii: yrnyonéHueii ypoBers/ A.B. Tepemos, P.A. IlerpocoBa. — M.: MHemo3uHa,
2021.

buonorus. buonmornueckuit cucrembl u mpomecchl. 10 kmacc: Ilocobue st cam.paOGoTHI:
yrnyoneHuslii ypoBens/ A.B. Tepemos, P.A. IlerpocoBa. — M.: Muemo3una, 2020.



Jlepuep ['.M.O6mas Ouonorms. (10-11 xmaccel): Ilogroroska k EID. KonTponbsHBIE U
camoctosrenbhabie padoTel/I".U.Jleprep. — M.: Dkemo, 2007. — 288c.
Teitnop A., I'pun H., Crayt V. «buonorus» (B 3-x Tomax), M.: Mup., 2008

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1. Poccuiickas 3JIEKTPOHHAS 1IKOJIa

www.km.ru/education - yueOHble MaTepuaibl U cioBapu Ha caite «Kupumt u Medoamii»
http://video.edu-lib.net - y4eOHbIC (bHITEMBI

2. http://school-collection.edu.ru/).«Equnas  xomnekius Ludposeix  OOpazoBarenbHBIX
PecypcoB»
3. http://www.fcior.edu.ru/
4. www.bio.1september.ru - rasera «buomorus»
5. www.bio.nature.ru — Hay4HbIE HOBOCTH ouonoruu
6. www.edios.ru - Difnoc —  LeHTp JIMCTAHIIMOHHOTO oOpa3oBaHus
7.
8.






