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MNOSACHUTEJIBHAS 3AITUCKA
HOACHUTEJIbBHASA 3AIIUCKA

[Tpu pa3paboTKe MpOrpaMMbl MO OHOJOTHU TEOPETUYECKYI) OCHOBY ISl OMPEICICHUS
MOIXO0JI0B K (opMHupoBaHUIO cojepx)aHus ydeOHoro mnpeamera «buonorus» cocraBuiu:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3ynbTaToB 00y4eHUs U TPEeOOBAHUU K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, MOJOXEHHS 00
O0IIMX WENSIX U MPUHIUIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETO
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKESHUS O Criel(UKe OUOJIOTHH,
e 3HAUYCHUU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriaacHO Ha3BaHHBIM IMOJIOXKEHHSIM, OINpeIeJIeHbl OCHOBHbIE (DYHKIIUU MPOTPAMMBI
10 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu JaéT MpeCcTaBiIeHUEe O LEsX, 00 001el cTpaTteruu 00y4deHus,
BOCIIHUTAHUS M Pa3BUTUS O0OydYaromIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
ompezenseT o0s3aTeNbHOE MPEIMETHOE COJAEpKaHHEe, €ro CTPYKTYpYy, paclpeaeieHue Io
paszenaM M TeMaM, PEKOMEHJIyeMYIO MOCJIeI0BaTeIbHOCTh U3y4YeHUs y4eOHOro marepuana c
Y4ETOM MEXMPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKK 0Opa30BaTEILHOTO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaIOIIIXCS.

B mnporpamme mo OHOJOTHMM Tak)K€ YYMUTHIBAIOTCS TpeOOBaHUS K IUIAHHUPYEMbIM
JUYHOCTHBIM, METAINpPEJAMETHBIM M TMPEAMETHBIM pe3yJibTaraM 00ydeHus B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOMN JEATEILHOCTH/yUeOHBIX NEUCTBUI 00YUYaIOIIUXCS 110
OCBOGHHIO COJIepPKaHUs OMOTOTUYECKOTO 00pa3OBaHUsI.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbI ypOBEHb) peaqu30BaH MPUHIIUII
MPEEMCTBEHHOCTH B W3y4YeHUH Owojoruu, Onarojgapss 4YemMy B HEH MpocMaTpUBAETCS
HaIpaBJIECHHOCTh HAa Pa3BUTHE 3HAHWH, CBS3aHHBIX C (HOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHHUSI, LEHHOCTHBIX OPUEHTALMK  JUYHOCTH, HKOJOTUYECKOTO  MBIIIJICHUS,
MPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU W OEpeKHBIM OTHOIIEHHEM K OKpYKaroIen
npupoaHoii cpene. IlosToMy Hapsigy c u3ydeHHEM OOIIEOMONOTHYECKUX TEOpUM, a TaKkKe
3HAaHUU O CTPOEHHH >KHUBBIX CHCTEM Pa3HOTO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B HUX
MPOLIECCOB B MporpaMMe MO OWOJOTMM YZEIEHO BHUMAaHHE HCIOIb30BAHUIO MOJYYEHHBIX
3HAHWI B TTOBCETHEBHOM XM3HU JJIs1 PEIICHUS MPUKIAJHBIX 33/1a4, B TOM YHCIE: TPODUIaAKTUKA
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YENOBEKa, MEIUKO-TEHETHYECKOTO0  KOHCYJIBTHPOBAHUS,

000CHOBaHHS KOJIOTHUYECKH IEIeCO00pa3HOr0 MOBEAICHUS B OKpYKAIONIeH MPUPOIHON cpese,
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aHaIM3a BIMSHMS XO3AHCTBEHHOM [EATENbHOCTH YEJOBEKAa HA COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCHUJIEHHE BHUMAaHMs K IPUKIAJAHOM HANpPaBIEHHOCTH Yy4eOHOro
npeamera «bUoOIOrHus» NPOJUKTOBAHO HEOOXOIUMOCTbIO OOECHEeUeHMs YCIOBUM Ul peIIeHUs
OJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHusl, KOTOpask MpeAroiaraet
dopmupoBaHre y OOYyYarOIUXCsS CIIOCOOHOCTH aanTUPOBATHCS K W3MEHEHHUAM TUHAMUYHO
Pa3BHUBAIOILErOCA COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHUS 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (popMupoBaHue y OOYydaIOIIMXCS TPEACTABICHUH O HAaydYHOW KapTHHE MHPA,
pacmupsieT 1 0000IIaeT 3HaHHUS O KUBOW MPUPOE, €€ OTIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM
OpraHM3alMil M DHBOJIOLHH, CO3MaET YCIOBHA [UIA: IO3HAHUSA 3aKOHOB JKMBOH IPUPOIBI,
(dopmupoBaHus (QYHKIMOHAIBHOW TIPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
YKU3HU, 9KOJIOTUYECKOTO MBIIIJICHHS], LIEHHOCTHOI'O OTHOILIEHUS K dKUBOU MPUPOIE U YETIOBEKY.

bonbuioe 3HayeHwe OWONOrHMST HMMEET TaKKe Il PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oouiero ooOpa3oBaHus, couuanu3anuu odyyaromuxcs. M3yyenue
6uosorun obecrieunBaer yCIIOBUS JUISL (dbopmupoBaHus VHTEIJIEKTYAJIbHBIX,
KOMMYHMKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KyJIbTYpbl, CIIOCOOCTBYET
MHTETpaly OWOJIOrMYECKUX 3HAHUUM C MPEJCTABICHUSMHU U3 JIPYTUX Y4€OHBIX MPEIMETOB, B
4aCTHOCTH, (PU3HMKH, XUMUHU U Teorpaduu. HazBaHHbIE MON0OXKEHUS O MTpeHa3HAYCHUH Y4eOHOTro
npeamera  «buonorus» CcocTaBWIM  OCHOBY Ul OIpENeNIeHUs] MOAXOAOB K OTOOpY H
CTPYKTYPHUPOBAHMIO €TO CO/AEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe 1o OMOJIOTHH.

Ot60p conepkanusi yueOHOro npeamera «bromorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C
HO3ULUH KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPBIM OO0YYaroIIUecs JTOJIKHbBI
OCBOMUTH 3HAHMS M YMEHHs, 3HaAUUMbIe I (opMUpOBaHUs OOIIEH KyJIbTYphl, ONpeAesstone
aJIeKBaTHOE TIOBEJIEHUE 4YeJIOBEKa B OKpY’Kalolllel MpUpOAHON cpene, BocTpeOOBaHHBIE B
MMOBCETHEBHOMN KM3HU W MPAKTHUECKOU JAesTebHOCTH. Oco00€ MECTO B ATOHM cHUCTEeMe 3HAHWUU
3aHMMAIOT 3JIEMEHTHl COJep’KaHus, KOTOpbhle CIyKaT OCHOBOM g  (QOopMHUpOBaHUS
IPEJICTAaBICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3AIMH OHMOJIOIHYECKOT0 00pa30BaHMsL.

CrpykTypupoBaHHe COJEpXKAaHUsA Y4YeOHOro Marepuasa B IporpaMMe 10 OHOJIOrHU
OCYILECTBJICHO ¢ Y4€TOM MPHUOPUTETHOTO 3HAUYEHUS 3HAHUH 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
JKUBOU INPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLNUU. B COOTBETCTBUM C 3TUM B
CTPYKType ydeOHoro mpenmera «buosorus» BbIIEIEHBI CIEAyIOMINE CONEpKaTeIbHbIE JTHHUM:

«buomorns xak HayKa. MGTOIIBI HAay4YHOI'O IMO3HAHUA, «Krnetka xax Ouoyiornueckas CUCTEMA»,
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«Opraam3m Kak Ouosiornyeckas cuctema», «CucrtemMa U MHOrooOpa3ue OpraHHYECKOTO MUPAy,
«OBOJIOLHUS )KUBOU MPUPOIBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp u3ywenust yuyebHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE — OBJIaJICHHE
00y4JalOIUMHUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OpraHu3allid J>KUBBIX CHCTEM
pa3HOTro paHra u MpuoOpeTeHNe YMEHUN UCIOBL30BaTh 3TH 3HAHMS ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH OOBEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 06a30BOM ypoOBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHCTEMbl 3HAHUH O OWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIIOTEe3aX, MpaBWaX, CIyXallUuX OCHOBOHW sl (OpMHUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4yHOI'o IIO3HaHWf,
CTPOCHHMHM, MHOTO00OpPa3sMU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOIO YpPOBHS OpTraHHU3allvH,
BBIJIAIOLTUXCS] OTKPBITUAX U COBPEMEHHBIX MCCIICIOBAHUIX B OUOJIOTHH;

dbopMupoBaHue y OOYyYaroIIMXCsl MO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHH HAyYHBIX B3IJISJIOB,
UJIeH ¥ TIOJIX0/I0B K U3yUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPTraHU3aIUK;

CTAaHOBJICHHE Yy oOydJarommxcsi oOmeld KyJIbTypbl, (PYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIET0 MUpPA JKUBOW MPUPOABI Ha
OCHOBaHWU 3HAHUH U OMBITA, MOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHKEe y OOyYarOUIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTMYECKUX
3HAHUW B TMPAKTUYECKON JEATETHHOCTH YEJOBEKa, PAa3BUTUM COBPEMEHHBIX MEIUITMHCKHUX
TEXHOJIOTHI 1 arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM >KUBOW MPUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAHWE IEHHOCTH OMOJIOTMYECKUX 3HAHWU JIJIsi TOBBIIICHUS YPOBHS IKOJIOTHYECKOM
KyJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUH B TMOBCEIHEBHON JXU3HU MJS OIEHKH
MOCJIC/ICTBHM CBOEHM JIEATETLHOCTH 10 OTHOIICHHWIO K OKPYXKAloIIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOIOIEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero oopasoBanus «buonorusy», usydaemasi Ha 6a30BOM ypOBHE,
SBIISIETCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMISIIMM B COCTaB MPEIMETHOW 00JacTH

((ECTGCTBCHHO'HayLIHI)IC MpEaAMETEBD).
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Jlist u3ydyenusi Ouosoruu Ha 0a30BOM YPOBHE CPETHETo 00IIero o0pa3oBaHUsl OTBOIAUTCS

68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).
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COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

Buonorus kak Hayka. CBs3b OMOJIOTHH C OOIECTBEHHBIMU, TEXHUYECKUMHU U APYTUMH €CTECTBEHHBIMU HayKamH, (puiocodueit, 3TuKoil,
ACTETHKOU U paBoM. Porns 6uonoruu B popMUpOBaHUN COBPEMEHHON HAyYHOU KapTUHBI Mupa. CucreMa OUOIOrHYeCKUX HayK.

MeToapl MO3HAHUS KUBOW NpUPOAbl (HAOMIOJEHUE, SKCIEPUMEHT, OMHUCAHHe, H3MepeHue, Kiaccudukaius, MOJEIUPOBAHUE,
CTaTUCTHUYECKas 00paboTKa TaHHBIX).

JleMoHCTpanum:

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

Tabmu1e! U cxeMbl: « MeTOIbI TO3HAHUS )KUBOW TTPUPOJIBI.

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

[TpakTrueckas padota Ne 1. «Vcnonbp3oBaHNE pa3IMYHbIX METOJIOB MPU U3YUYEHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3aIHA.

JKusble cucrembl (OMOCUCTEMBI) Kak IIpeaMeT u3yueHust Ouonaoruu. OTanyuue )KUBbIX CUCTEM OT HEOPTaHUYECKOH MPUPOJIBL.

CgoiicTBa OMOCUCTEM U HX pasHOOOpa3ue. YPOBHU OpraHU3aIllMy OMOCUCTEM: MOJIEKYIISIPHBINA, KIETOYHBIN, TKAHEBBIA, OPraHU3MEHHBIH,
HOMYJISILIMOHHO-BUI0BOM, YKOCCTEMHBIH (OMOreo1eHOTHUECKU), OnOCepHBIil.

JleMoHCcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE IPU3HAKH KU3HI», « Y POBHH OPraHU3ALUH KUBOU TPUPOIBI».

O6opynoBanue: moaens Mosekysbl JTHK.

Tema 3. XMMHYECKHI COCTAB M CTPOCHUE KJIECTKH.

XHUMHUYECKHUM COCTaB KIETKHU. XUMUYECKHE IJIEMEHTHI: MaKpO3JIEMCHTBI, MUKPO3JICMCHTHI. Bomau MHHCPAJIbHBIC BCIICCTBA.
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@yHKIMY BOJbl U MUHEPAIbHBIX BELIECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u crpoeHue O€IKOB. AMHHOKHCIOTBI — MOHOMepbl OenkoB. He3amMeHHMble M 3aMEHUMbIE AMMHOKHUCIIOTBHI.
AMUHOKHCIIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJIEKYJbl (IE€pBUYHAs, BTOPUYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTYpa).
XuMu4eckue cBoricTBa 0enkoB. bruonornueckue GyHKIUU OCIKOB.

®epMeHTHI — Omoorudeckne Katanu3atopbl. CTpoeHHe (EepMEeHTa: aKTUBHBIM IEHTp, cyOcTpaTHas cHerupuIHOCTh. KodepMeHTHI.
Burtamunsl. OTiinuus (pepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aToOpPOB.

VYrneBoapl: MOHOcaxapuabl (IIIOKo3a, pubo3a M jAe3okcupubo3a), aucaxapuabl (caxapos3a, JaKTo3a) W IOJMcaxapubl (Kpaxmad,
TJIMKOTEH, LIeJUTI0103a). bronornyeckne GyHKINN YTIIEBOIOB.

Jlumuael: Tpurmuuepuabl, Gochomunuabl, crepounsl. ['unpodunbHO-THAPOGOOHBIE cBoiicTBa. buomornveckune (GyHKIUHM JMIHIOB.
CpaBHeHUE yIiIeBOJI0B, OEJIKOB U JIMINOB KaK HCTOYHUKOB SHEPTUU.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotunsl — MoHOMepsl HykiIenHOBbIX kucioT. Ctpoenue u ¢ynkuuu JJHK. Crpoenue u
¢yuxun PHK. Buast PHK. AT®: crpoenne u QyHKIHH.

[Mutonorus — Hayka o kieTke. Knetounas Teopust — npumep B3auMoOJIEHCTBUS Uel U (PakTOB B HAYyYHOM MO3HAHUHM. METO/bl U3YUEHHUS
KIIETKH.

Knerka kak nienoctHas sxuBas cucrema. O01re Ipru3HaKky KJIETOK: 3aMKHYyTast HapyxHas MemOpaHa, MoJiekyJisl JIHK kak renetnueckuit
anmapar, cucTeMa CUHTe3a Oenka.

Tunsl KJIETOK: 3yKapuoTHyeckas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHHUS IPOKapUOTHUECKON KieTku. KierouHas creHka
6axtepuil. CTpoeHHe HyKapHOTHUECKOW KIeTKH. OCHOBHBIE OTIIMYMS PACTUTENIbHOM, )KUBOTHOM U TPHOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAas CTEHKa, MIMKOKAJIMKC, X (yHkiuu. [lnasmarnyeckas memOpaHa, €€ cBoOiicTBa U
¢yukun. [uronnasma u e€ opranouasl. OgHoMeMOpanHble opranounbl kietku: JIIC, anmapar [Nombmxu, nmuzocomsl. [lomyaBTOHOMHBIE
OpraHOUbl KJIETKU: MHUTOXOHIPHUH, IutacTuibl. [IponcxokaeHue MUTOXOHApPUN M miuactula. Buasl miactua. HememOpaHHBIE opraHoubI

KJICTKU: pI/I6OCOMBI, KJI€TOYHBIN LHCHTP, HCHTPHUOJIN, PECHUYKH, KT'YTHUKU. cDyHI(I_[I/II/I OpraHonu10B KJICTKH. BxiaroueHus.
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SAnpo — peryasTopHsbIii neHTp KieTku. CTpoeHue sipa: saepHast 000J109Ka, KaproIula3Ma, XpOMaThH, SIIPHIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIsann, M. lllneiinen, P. Bupxos, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammsl: «PacrpeneiieHHe XMMHUYECKUX 3JIEMEHTOB B HEKMBOM Ipupone», «PacnpeneneHue XMMHUYECKMX JJIEMEHTOB B JKHBOMU
IPUPOLIE.

Tabmunper 1 cxembl: «llepuoguueckass Tabnuna XUMHYECKHX 3JEMEHTOB», «CTpoeHue MOJEKyJbl BoOIbl», «buocuHTes Oenkay,
«Ctpoenne Mosekynbl Oenka», «Crtpoenue depmenta», «Hyxneunossie kuciotel. [JHK», «Ctrpoenue wmonekynsr AT®O», «CtpoeHue
9YKapUOTHUYECKON KIETKN», «CTpOoeHHE KUBOTHON KJIETKN», «CTpOEHHE pacTUTEIbHOU KIETKN», «CTpoeHue MpOKApUOTHUYECKON KIIETKUY,
«Ctpoenue sapa KIETKI», «YTIeBOAbDY, «JIunuasn.

O6opynoBaHue: CBETOBOW MHKPOCKOM, 000pyAOBaHUE ISl IPOBEACHUSI HAOIIONCHUN, U3MEPEHUi, SKCIEPUMEHTOB, MUKPOIIPENapaThl
PACTUTENbHBIX, )KUBOTHBIX M OaKT€pHAJIbHBIX KIIETOK.

JlabopaTopHble 1 NpaKkTHYeCKHEe PAdOThI:

JlaGopatopHas pabota Ne 1. «/3yueHne kaTaluTHYECKON aKTUBHOCTH (PepPMEHTOB (Ha MPUMEpPE aMUiIa3bl WM KaTaja3bl).

JlaGopatopHass pabora Ne 2. «M3ydeHue cTpOeHMsI KIETOK pAacTE€HHH, >KMBOTHBIX M OakTepuil MOJ MHUKPOCKOIOM Ha T'OTOBBIX
MUKpOIIpenaparax U ux OnucaHue».

Tema 4. 7Ku3HeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, UM MeTaboIn3M. ACCUMUWIINNS (TUIACTUYECKU 0OMEH) M TUCCUMMIIALUS (3HEPreTHUecKuil 0OMeH) — JIB€ CTOPOHBI
€IMHOTO Mpoliecca MeTaboan3ma. Poib 3aKOHOB COXpaHEHUs BEIIECTB U YHEPTUU B TOHUMAHUU METab0In3Ma.

Tunsl oOMeHa BemiecTB: aBTOTpOoGHBIN 1 rerepoTpodHbIi. Poibs pepMeHTOB B 0OMEHE BEIECTB U MPEBPAILEHUU YHEPTHU B KIIETKE.

®dotocunrte3. CBeToBas u TeMHOBas (pa3bl hoTocuHTe3a. Peakiuu GorocunTeza. IpdexktuBHOCTD hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A

JJIA )KM3HU Ha 3emie. Biusaue YCJIOBI/Iﬁ Cpcabl HA q)OTOCI/IHTGS U CIIOCOOKI IOBBIIICHUS €T0 IMPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTeHHf/'I.
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XeMocuHTEe3. XEeMOCUHTE3Npyonue 0akTepruu. 3HaYeHHEe XeMOCHHTE3a JUIsl )KU3HU Ha 3eMie.

DHepreTudeckuii oOMeH B KJeTke. Paciienienre BemecTB, BbIACICHUE U aKKYMYJIMPOBaHHE SHEPTUHU B KIIETKE. DTalbl SHEPreTHUYECKOTrO
oOMeHa. ['mukonus. bpoxkenue u ero Buabl. KucnopogHoe oxucieHue, wid KieToyHoe apixaHue. OxucnurenbHoe (ochopuirpoBaHHe.
O} PeKTUBHOCTD IHEPTreTHIECKOTO 0OMEHa.

Peakun matpuunoro cunte3a. ['enernyeckas uadopmanus u JJHK. Peanuzanus renernueckoit nandopmanuu B KiieTke. [ eHeTHIECKHiA
KoA u ero cmoiictBa. Tpanckpumius — Marpuunblii cunte3 PHK. Tpancnsius — OuocunTes Oenka. Drtambl TpaHchsuuu. KonuwpoBanue
aMUHOKUCIOT. Poib pubocom B GuocuHTese Oelnka.

Hexnerounsie ¢opmsl xu3nu — Bupychl. Mcropus otkpsitust BupycoB ([. WM. MBanosckuit). OcoOOEHHOCTH CTPOCHUS M KU3HEHHOTO
nukia BupycoB. bakrepuodaru. bonesHu pacteHuil, )KUBOTHBIX M YEJIOBEKAa, BbI3bIBacMble BUpycaMu. Bupyc mmmyHozeduuura yenoBeka
(BHUY) — Bo36ynutens CIIM/la. OOpaTHast TpaHCKpHIIIMS, peBepTaza u uHTerpasa. [Ipoduiaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHUI.

JdeMoHcTpanum:

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

Tabmuupl u cxembl: « Tunel nuTanus», «Metadonu3am», «MHUTOXOHAPHU», « IHEPTETUUECKUI 00MEeH», «Xioporuiact», «DOTOCUHTE?Y,
«Ctpoenne JIHK», «Ctpoenue u ¢yHKuMOHMpoBaHUE TeHay, «CuHTe3 Oenka», «l'eHermueckuil kom», «Bupyce», «bakrepuodarmy,
«CtpoeHnue u xu3HeHHbIH UK Bupyca CIIN/1a, 6akreprodaray, «Pemmukarnmst JJTHK».

O6GopynoBanue: moxaenu-anmukanun «Yasoenue JIHK wu Tpanckpunuus», «buocunte3 Oenkay, «CTpoeHHE KIETKH», MOJIETh
crpykrypsl JHK.

Tema S. PasMHOKeHHe M HHIMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnetounslii IUKII, UM KU3HEHHBIN MK KIeTkH. MHTepdaza nu mutos. [Iponecchl, mpoTtekatomue B uaTepdaze. Permukanus — peakius
maTtpuyHoro cunreza JJHK. Crpoenne xpomocoM. XpoMocOMHBINH Habop — KapuoTul. JUIIOWIHBIA U TalIOuIHBI XPOMOCOMHBIE HaOOPHI.
Xpomatuasl. [{lutonornyeckne OCHOBBI Pa3MHOXKEHUS ¥ MHIMBHIyaIbHOTO PAa3BUTHUSI OPTaHU3MOB.

I[CJ'ICHI/IC KIJIICTKH — MUTO3. CTa,Z[I/II/I MHUTO3Aa. HpOI_[CCCBI, MPOUCXOAAIIHNEC HA PA3HBIX CTAAUAX MUTO34A. buonoruyeckuii CMBICI MUTO3A.
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[TporpamMmmupyemast TuOesb KISTKH — arlornTo3.

@opMBl pa3MHOKEHHSI OPraHU3MOB: Oecrojioe M mojoBoe. Buapl Oecroioro pasMHOXKEHHS: JEJEHUE HaJABOE, MOYKOBAHUE OJIHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKHE, BETETaTHMBHOE pa3MHOKeHUE. VICKycCTBEeHHOE KJIOHMPOBAaHHME OPraHU3MOB, €ro 3HAYCHHE IS
CEJICKIIUH.

[TomoBo€ pa3MHOKEHHUE, €TO0 OTIMYHUS OT OECIIONOTO.

Meiio3. Cragum wmeiio3za. Ilpoueccel, mpoucxopsmue Ha craauax weiosza. IloBenenue xpomocom B Menose. Kpoccunrosep.
buonornyeckuii CMBICT ¥ 3HAYEHUE MENO03A.

['amerorenes — mporecc 00pa30BaHUS IOJIOBBIX KJIETOK Y JKMBOTHBIX. [1oJIOBBIC JkKeJe3bl: CEMEHHUKM W suYHHKH. OOpazoBaHue U
pa3BUTHE TIOJOBBIX KJIETOK — rameT (CIepMaTo30u, SIMIEKIETKa) — crepmaToreHe3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS SHIEKIETOK U
crepmaTto3onaoB. Omioaorsopenue. [laprenorenes.

NuauBuayanbHOe pa3BUTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BuTre (3MOpHOreHes). DTarnbl SMOPHOHATBLHOTO Pa3BUTHS Y TO3BOHOYHBIX
JKUBOTHBIX: JPOOJICHWE, TacTpyJisalus, opraHoreHes. IloctaomOproHalbHOE pa3BUTHE. THITBI MOCTIMOPHOHAIBHOTO pAa3BUTHS: IPSMOE,
HemnpsiMoe (JINYMHOYHOE). Biusinue cpenpl Ha pa3BUTHE OPTaHU3MOB, (aKTOPHI, CTOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacteHuii. OHTOre€He3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTaIUN Pa3BUTHSL.

JleMoHCcTpanum:

Tabmuupl U cxeMbl: «DOpMBbI pa3MHOXKEHHUSI OPraHU3MOBY», «JIBOIHOE OIJIOJIOTBOPEHHE Yy IIBETKOBBIX pacTeHUit», «BereraTuBHOE
pa3MHOXKEHHME pacTeHui», «Jlenenue kietku Oaktepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHue XpoMOCOMBbI», «KIleTOUHBIA UKD,
«Permmukauus [ITHK», «Murtos», «Meiio3y», «I[IpsMoe u Henpsimoe pa3BuTHE», «l'aMeTOreHe3 y MIIEKONMUTAIOLIUX U 4esloBeKa», « OCHOBHbIE
CTaJU OHTOTEHE3a».

O0GopyaoBaHue: MEKPOCKOT, MUKpompenapatsl « CriepMaTo3011bl MIEKOIMUTAIOIIETO», «AHIekIeTka MieKkonuTatomero», «Kapnokunes
B KJIETKaX KOpEIIKa JTyKay», MarHUTHAsI MOJIeb-anTuinKanus «Jlenenne kinetkun», moaens JJHK, monens meTada3sHo XpOMOCOMBI.

JlabopaTopHblie U NpaKkTHYeCKHue padoThI:
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JlaboparopHnas padota Ne 3. «HabmnroneHrne MuTo3a B KJeTKaX KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlaboparopHas padota Ne 4. «M3yueHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIpenapaTax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[lpeamer u 3amaun reHeTUKU. McTopusi pa3BUTHS TeHETUKH. POib LUTOJIOTMH W 3MOPHUOJIOTMM B CTAaHOBJICHWU TEHETHKH. Bkian
POCCHUUCKHX M 3apyOCKHBIX YUYEHBIX B Pa3BUTHEC TCHETUKH. METOIbl T€HETHKH (THOPUAOIOTHYECKUN, UTOTCHETUYCCKHUN, MOJEKYJISPHO-
reHetuyeckuii). OCHOBHBIE TEHETUYECKUE TIOHATHUS. | eHeTu4ecKasi CHMBOJIMKA, UCIIOIb3yeMasl B CXeMaX CKpPEIIMBaHH.

3aKOHOMEPHOCTH HAaCJEeJI0BaHUsl MPU3HAKOB, yCTaHOBJIeHHbIe . Mennenem. MoHoruOpuaHoe ckpeniBaHue. 3aKOH €IUHO000pasus
ruOpu1oB nepBoro nokoseHus. [IpaBuno goMuHMpOBaHUS. 3aKOH pacHICIICHUs MpU3HAKoB. [umoTe3a ynctoTel ramer. [lonHoe u HemomHOe
JIOMUHHUPOBaHHUE.

JuruOpunHoe ckpeuiyBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS NpU3HAKOB. [lUTOreHeTHdeckre OCHOBBI AUTHOPUTIHOTO
CKpelMBaHus. AHATU3UpYIOlIee cKpenrBanue. Vcnonp30Banne aHATU3UPYIOMIETO CKPEIIMBAaHUS 7Sl ONIPEAETICHIS T€HOTUIIa OCOOH.

CuenneHHoe HaciieoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY HaclleJOBaHHMIO TeHOB. HapyiieHue cremnyieHusi TeHOB B
pe3ynbTare KPOCCUHIOBEpa.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. | eHETUUeCKHnEe KapThl.

I'enernka nona. XpoMOCOMHOE ONpEAEIEHUE 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE U FE€TEPOTraMETHBIE OPTraHU3MBI.
HacnenoBanue npu3HaKoB, CIETIEHHBIX C MTOJIOM.

N3meHunBoCTh. BHIbI M3MEHUMBOCTH: HEHACJIEICTBEHHAss M HacleACTBeHHasd. Poiib cpelbl B HEHACIEICTBEHHOM W3MEHUYMBOCTH.
XapakTepucTuka MOJU(DUKAIMOHHOW W3MEHYMBOCTH. BapualMoHHBIA psii W BapualioHHas KpuBas. Hopma peakiuu mnpu3HaKa.
KonnuecTBeHHBIC U KaUECTBEHHBIE MPU3HAKKN U UX HOpMa peakiuu. CBoiicTBa MOAU(DHUKAITMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, WM TeHOTUIHMYECKas, M3MEHUMBOCTh. KoMOWHATHMBHAs W3MEHYMBOCTHb. Melo3 W TOJOBOH MpOILEcC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. MyTannoHHass u3MeH4uBOCTh. Kiaccudukanus mMyTanuii: TeHHbIE, XpPOMOCOMHBIE, TeHOMHbIe. HacToTa u

NPUYUHBI MyTanui. MyTarenHsie (akTopbl. 3aKOH TOMOJIOTHUECKUX PsIIOB B HacsieAcTBeHHOW n3ameHunBocty H. Y. BaBusosa.
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BuesinepHast Hacne1CTBEHHOCTh U N3MEHYUBOCTb.

'enetnka 4yemoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbl TE€HETUKHM YENOBEKA: T'E€HEAJTOrHMYecKHUil, OJIU3HELOBBI,
UTOTEHETUYECKUN, OMOXUMHUYECKHH, MOJIEKyIsIpHO-TeHeTndeckuii. CoBpeMEeHHOE oIpesiefieHue TeHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAHHUE,
TeHOTHIIMPOBaHUE, B TOM umcie ¢ nomompio I1I[P-ananmus3a. HacrnenctBenHble 3a0oieBaHusi 4YeIOBEKa: T€HHBIE OOJE3HHM, OOJNE3HU C
HACJIEJCTBEHHONW INPEpaclooKEHHOCTbIO, XpOMOCOMHbIE Oosie3HH. CoMaThyeckue W TIeHepaTuBHble MyTauuud. CTBOJIOBBIE KIIETKH.
[TpunuMnbl 370poBOro 00pa3a JKU3HHM, [UATHOCTHKH, NPOQUIAKTUKKA W JICUEHUS TeHeTUYeCKUuX Oose3Heil. Meauko-reHeTHYecKoe
KOHCYJbTUPOBaHUE. 3HAUCHNE MEAUIIMHCKON T€HETUKH B MIPEIOTBPALCHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHMIi YellOBEKa.

JleMoHCTpanum:

[Toptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckwii, H. . BaBuios.

Tabmuie! u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHNE U €T0 IUTOTeHETHYECKasi OCHOBA», «3aKOH PACIICIJICHHS U €ro U TOreHeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JluruOpumHoe ckpemuBanue», «llutonoruueckue OCHOBBI JTUTHOPUAHOTO CKpeUIUBaHUSL), «Meiosy,
«B3aumoieiicTBiEe alIeNbHBIX TEHOB», «['eHeTHueckue KapThl PacTeHHi, KMBOTHBIX W ueloBeka», «['eHeTmka mosa», «3aKOHOMEPHOCTH
HaCJIEJOBaHMsl, CIEIUIEHHOro ¢ moioM», «KapuoTumbl uyenoBeka U JKUBOTHBIX», «Buael wu3MeHunBoct», «MoaudukanuoHHas
M3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «I eHeTHKa Tpyni KpoBu», «MyTallioHHas U3MEHYHUBOCTDY.

O6opynoBanue: Moaenu-anmummkanuun — «MoHoruOpunHoe — ckpeuuBaHuey», «HemomHoe — noMmuHupoBaHue», «JluruOGpumHoe
ckpemuBaHuey, «Ilepekpéct XxpoMocom», MUKPOCKOI M MUKponpenapat «Jlpo3oduiia» (HopMa, MyTaliuu GOpMbl KPbUIbEB U OKPACKH TeJa),
rep6apuii «I"'opox MoCeBHOW».

JlabopaTopHblie U IpaKTHYeCKHe padoThI:

JlaboparopHas pabota Ne 5. «/3ydeHue pe3ylnbTaTOB MOHOTHOPHIHOTO M AWTHOPUTHOTO CKPEUIMBAHUS y APO30(HUILI Ha TOTOBBIX
MUKpOIpenaparax».

JlaGopatopuast padota Ne 6. «M3ydeHne MoIUPUKANMMOHHON W3MEHYMBOCTH, TOCTPOCHHE BAPHAIMOHHOTO pPsja W BapUAIIMOHHOMN

KpUBOW».
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JlaGoparopHas padota Ne 7. « AHanmu3 MyTaluii y Jpo30(uiIsl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[TpakTrueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKa.

Tema 7. Cesekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa U Ipollecc. 3apoKIeHUue celeKuuu u aomectukamnus. Yuenne H. M. BaBunoBa o 1eHTpax MpPOUCXOXKICHUS U
MHOI000pa3us KyJbTypHBIX pacTeHUl. LleHTpbl IpOuCX0XKIeHUs JOMAITHUX KUBOTHBIX. COpT, OpoJa, ITaMM.

CoBpeMeHHbIE METOMBbI celeKIuu. MacCoBbIl U MHAMBHIYAIbHBIM OTOOpPHI B CENEKIMHU PACTEHUH U >KUBOTHBIX. OllEHKa dKCTephepa.
bnuskoponcTBeHHOE CKpemiMBaHue — HHOpuauHTr. Yucras nuHus. CKpeluBaHuWE YUCTBHIX JUHHHA. ['erepos3uc, winum rubpuHas cuia.
HeponctBennoe ckpemuBanue — ayrtopuauHr. OtnanéHHas ruOpuauzanuss v e€ ycnexu. VCKycCTBEHHBIM MyTareHe3 U IOJIy4YeHHe
NOJUIUIONA0B. JIOCTHKEHUS CEeNEeKIUN PACTEHUM, dKUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHonorus kak oTpacipb Npou3BoACTBa. ['eHHas nHxkeHepus. Jtansl co3ganus pekomOouHanTtHoil JJHK u TpancreHHBIX opranu3mMoB.
Knerounas wumnxenepus. Kiierounsle KynbTypbl. MHKpOKJIOHAJBHOE pa3MHOXKEHHE pacTeHui. KioHMpoBaHHME BBICOKONPOIYKTUBHBIX
CEIIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIIOTHYECKUE B dTHUeCKUe podsiemMbl. MO — reHeTnyecku MOIUGUIIMPOBAHHBIC OPTAaHU3MBI.

JeMoHCcTpamuu:

[Toprpersr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. l1BaHoB.

Tabmumel U cxembl: kapTa «LleHTpBl MPOUCXOXKACHHUSI U MHOT000pasus KyJIbTYypHBIX pacTeHui», «I[lopoabl mOMalHUX >KMBOTHBIXY,
«CopTta KyJIbTypHBIX pacTeHmit», «OtnanéHnas rulOpuamsanus», «Paborel akagemuka M. @. UBanoBay, «llomummonmgus», «OOBEKTHI
O6unorexHonorun», «Kierounsle KyabTypsl U KJIOHUpOBaHUE», «KOHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

OO6opyoBaHue: MYJISDKU IUIOJIOB U KOPHEIUIOAOB AUKUX (POPM M KYyJBTYPHBIX COPTOB pacTeHuil, repOapuii «CelbCKoX035HCTBEHHBIE
pacTeHusD.

JlaGopaTopHble H MpaKkTH4YecKHe padoThli:

Okckypeusi «OCHOBHBIE METO/BI U TOCTHXKEHUS CENEeKIUU PACTEHUN U JKMBOTHBIX (Ha CENEKIMOHHYIO CTAHIIUIO, MJIEMEHHYIO (QepMmy,

COpTOHCHBITElTCJILHBIfI Y4acCTOK, B TCINIMYHOC XO3HﬁCTBO, J1a60paTopmo AarpOyYHHUBECPCUTCTA UK HAYYHOT'O I_ICHTpa)».
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11 KJIACC

Tema 1. IBoIIOLIHOHHASA OMOJIOTHS.

[TpeanochkIKu BOSHUKHOBEHHSI SBOJIIOLIMOHHOW TEOPHH. DBOIIOIMOHHAS TEOPHs M €€ MecTo B OHoioruu. BiusHue 3BONIOIMOHHON
TEOPHH HA pa3BUTHE OMOJIOTHHU U IPYTHX HAYK.

CBugerenbcTBa 3BOMIIOIMU. llaneoHTonornyeckue: MOCIEN0BATEIbHOCTh MOSBIEHUS BHAOB B MAJIEOHTOJIOIMYECKOM JIETOIUCH,
nepexoHbie hopmbl. buoreorpaduueckue: cxoacTBO U paznuuue ¢ayH u GIop MaTepruKOB U OCTPOBOB.

DOMOPHOTIOTHYECKUE: CXOJCTBA U Pa3INUMsl SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIE,
AQHAJIOTMYHBIE, PyJUMEHTApHbIE OpPraHbl, aTaBU3Mbl. MoJIEKyISIpHO-ONOXUMUYECKUE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTU U OCHOBHBIX
MeTabOIMUYECKUX MyTeH y BCEX OpraHu3MOB.

OpomononHas Teopus Y. JlapBuna. [Ipeanochuiku BO3HUKHOBEHMS JapBUHU3MA. [[BHIKyIIME CHIIbI 3BONIOUMU BUAOB 1O [lapBuHy
(M30BITOYHOE pPa3MHOKEHHE TPH OTPAHUYCHHOCTH PECYpPCOB, HEOMpeAeiEHHAss M3MEHYHBOCTh, OOphOa 3a CYyIIECTBOBAHHE, €CTECTBEHHBIH
oTbOOoD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpoaontonus. [Tonmynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBuxyuue cuiibl (pakTophl) HBOJIIOLMH BUIOB B IpUpPOe. MyTallMOHHBIN npoliecc 1 KOMOMHATHUBHAsT U3MEHYMBOCTD. [lomysiuonHble
BOJIHBI U Jpeiid reHoB. M3omsuust 1 MUrpausi.

EcrecTBenHbIi 0TO0p — Hanpasisonuil Gpakrop 3BoaroIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT osBosouuu. [IpuMepbl mnpucrnocobieHuid y opraHuzMoB. ApomMopdosbl u
W0 TALVH.

Bun u BunooOpazosanue. Kpurepuu Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHus: Treorpaduiyeckoe, IK0JIOTHYECKOe.

MaKpOBBOJ'IIOL[I/ISL (I)OpMBI OBOJOIUHA: (I)I/IJ'IGTI/I‘ICCKEUI, AUBCPTCHTHAs, KOHBCPIrCHTHAs, ITapaJUIC/IbHAs. HeO6paTI/IMOCTL 9BOJIIOIIMH.
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[TpoucxoxaeHne oT HeceUaIn3upOoBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas paguanysl.

JdemoHcTpanuu:

[Toptpetsi: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, @. Mromep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3eMiie», «3apOJbIIIA TO3BOHOYHBIX XUBOTHBIX», K APXEONTEPUKCY», «DOpMBI
O60pp0OBl 3a cymecTBoBaHue», «EcTecTBeHHBIH 0TOOp», «MHOroobpasue cOpTOB pacTeHui», «MHOrooOpasue mopoJ >KUBOTHBIXY,
«Ilomymsiuun», «MyTalMOHHAs HM3MEHUYUBOCTHY, «ApomMopdo3b», «Mauoamantamumn», «OOmas aereHepauus», «JBuxylyue CHIIbI
sBomonumn», «Kapra-cxema Mmapmpyra nytemectsus Y. [lapBuna», «bopbba 3a cymectBoBaHue», «IIpucrnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BuI000pa3oBaHue», « IKOIOTHIECKOE BHI00OPA30BAHHE).

O6opyoBaHMe: KOJJIEKIIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKpPAcKH, HaOOp IJIOJOB M CeMsiH, Koyuiekuus «[Ipumepsl 3aluTHBIX
OpUCHOCOOICHUH y KHUBOTHBIX», Mojenb «OCHOBHBbIE HaNpaBICHUS 3BOJIOLUN», 00BEMHAas Mojaenb «CTpoeHHEe TOJOBHOIO MO3ra
IIO3BOHOYHBIX).

buoreorpaduueckas kapra mMupa, KOWIEKIUs «DPOpMBI COXPAaHHOCTH HCKOMAEMBIX >KMBOTHBIX W PACTEHHIT», MOJENb amTLTHKAIHS
«Ilepekpéct xpomocom», BiaxHble MpenapaThl «Pa3Butue Hacekomoro», «Pa3Butue Arymkw», Mukponpenapat «Jpozodunay (HopMma,
MyTalH (OpMbI KPBIIILEB U OKPACKU TeJa).

JlabopaTopHblie U IpaKTHYeCKHe padoThI:

JlabopaTtopnast pabota Ne 1. «CpaBHeHHE BHAOB 110 MOP(POJIOTHIECKOMY KPUTEPHIOY.

JlaGopaTtopHast pabota Ne 2. «Onucanue mpucrnoco0IeHHOCTH OpTaHu3Ma U €€ OTHOCUTEIBLHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JloHay4Hble MpeACTaBICHUs O 3apOXKICHUN KHU3HU. HayuHble TUIIOTE3b BO3SHUKHOBEHUS >KU3HU Ha 3emJie: abuoreHe3 M MaHCIEpMHUs.
XuMuyeckass HBONOIMS. AOWOTEHHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHMYeCKHUX. OKCIEPUMEHTAJIbHOE TMOATBEPKACHHE
XUMHYecKor sBomonuu. HauanbHble 3Tambl Ouonornyeckoit somounu. ['mmoreza PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYp H

BO3HHUKHOBCHUC ITPOTOKJICTKH. HCpBLIC KIJIICTKHU U UX 3BOJIOIHA. (I)OpMI/IPOBaHI/IC OCHOBHBIX I'PYIIII ’)KUBBIX OPTraHU3MOB.
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PazButue xu3Hu Ha 3emie mo spaM u nepuojaaMm. Karapxeil. Apxeiickas u npotepo3orckas 3psl. Ilaneo3oiickas 3pa U €€ mepuob:
KeMOpHUHCKHUI, OPAOBUKCKHUH, CHITYPHUIUCKUN, IEBOHCKHUM, KAMEHHOYTOJIbHBIHN, TIEPMCKHUH.

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

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIIMMaTa ¥ re0JIOTHYeCKuX mporeccoB. OCHOBHEIE 3TaIlbl 3BOIIOIUN PACTUTEIILHOTO U KHUBOTHOTO MUpa. ApoMopdo3bl
Yy pacTeHHil U )KUBOTHBIX. [l0siBIIEHHE, pacliBET U BBIMUPAHKE IPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak oTpakxeHue 3BoJroli. OCHOBHBIE CUCTEMAaTUUYECKHUE TPYIIIbl OPraHU3MOB.

DBOJIIOIMST YeJIoBeKa. AHTPOMOJIOTHS KakK Hayka. Pa3BUTHE NPENCTaBICHUNA O TMPOUCXOXKICHUU dYeJIOBeKa. METOabl H3y4YCHHS
anTpororeHe3a. CXoACTBa M pa3iMuus YeI0BEeKa U )KUBOTHBIX. CHCTEMAaTUUECKOE MOJIOKEHNE YEIIOBEKA.

JBuxyume cuinbl (pakTopsl) aHTponoreHe3a. HacnencTBeHHas M3MEHYHBOCTh U €CTECTBEHHBIA 0TOOp. OOIIecTBeHHBIH 00pa3 KU3HH,
W3TOTOBJICHUE OPYIUN TPY/la, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaauU M BETBU DBOJIOIMHM YEJIOBEKAa: aBcTpajonuTekd, YenoBek ymenbid, YenoBek mnpsMoxomsumi, YemoBek
HeaHaepTaibckuii, YenoBek pasyMmHblil. Haxoakum HcKomaeMbIX OCTaTKOB, BpEMsl CYIIECTBOBaHUS, OO0JACThb pPacHpOCTpPaHEHUs, O00BEM
TOJIOBHOT'O MO3ra, 00pa3 )KU3HU, OPYIHSL.

YenoBeueckue pacel. OCHOBHBIE OOJbIIME pachkl: eBpomneougHas (eBpasuiickas), HErpo-aBCTpalOUAHAs (IKBATOpHANIbHAA),
MOHTOJION/IHAs (a3MaTCKO-aMepHUKaHcKasi). YepThl MpHUCTIOCOOICHHOCTH TPEICTaBUTENICH YEIOBEUECKUX pac K YCIOBHSIM CYIIECTBOBAHMS.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JleMoHCcTpanum:

IToptpetsr: @. Peau, JI. [Tactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.

Tabmump! u cxembl: «Bo3aukHoBeHne CollHEUHOW cHCTeMBbl», «Pa3Butrne opranmueckoro mupay, «PacturensHas kietkay, «KuBoTHas

KJICTKa», «HpOKapI/IOTI/I'-IeCKaSI KJICTKa», ((COBpeMeHHaSI CUCTEMA OpPraHUYCCKOro MHpay», ((CpaBHeHHe AHATOMHUYCCKUX YEPT CTPOCHUA
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YeJIOBEKa M UEIOBEKOOOpPA3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX HaXOJOK IPEIKOB COBPEMEHHOIO YeJIOBEKa»,
«/lpeBHeiiue moan», «pesHue moamn», «llepBeie coBpeMeHHBbIE I, «HenoBeueckue pacoh».

Ob6opynoBanue: mysmspku «[Ipoucxoxnenue dvenoBeka» (OIOCTBI aBCTPANIONUTEKA, MUTEKAHTPOINA, HEaHAEpTalblia, KPOMAaHbOHIA),
CJICTIKM WJIM M300pakKeHUs KAMEHHBIX OpYyAH MEPBOOBITHOTO YeIOBEKa (KaMHU-UOMIEPhI, pyOmia, ckpebia), TeOXpOHOIOTHYecKas Ta0nIIa,
KoJuIeKIHs «@OpMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThI:

[TpakTiueckas pabota Ne 1. «I3yueHue UCKOMaeMbIX OCTAaTKOB PACTEHUN U )KMBOTHBIX B KOJICKIIUSIXY.

OKcKypeus «IBOJIIOLMS OpraHMYECKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUHBIN WIIM KpaeBeAUECKU My3eil).

Tema 3. Opranu3msl 4 OKpYy:Kawoas cpejaa.

OKOJIOTHSl Kak Hayka. 3aJaud M pasjelibl 3KOJOTMU. METONbl 3KOJOTMYECKHX HCCIEIOBAHUNA. JKOJOTHYECKOE MHUPOBO33PEHUE
COBPEMEHHOT0 YEJIOBEKA.

Cpenpbl 0OuTaHUs OPraHU3MOB: BOJHASI, HA3EMHO-BO3/AyIIHAsI, [IOYBEHHAs, BHyTPUOPraHU3MEHHas!.

Oxonorudeckue (axropel. Knaccudukaius skomornyeckux (paxTtopoB: abMOTHYECKHE, OMOTHYECKHME W aHTpomoreHHwle. JlelicTBue
HKOJIOTHYECKUX (DaKTOPOB HAa OPTaHU3MBI.

AbuoTtnueckue (hakTophl: CBET, TeMIepaTypa, BlaxxHocTb. doronepuoausm. Ilpucnocobnenuss opraHu3MoB K AEHCTBUIO aOMOTHYECKUX
(dakTopoB. bruonorunyeckrue puTMBI.

buotnueckue ¢akropsl. Buabl 6MoTHUYECKUX B3aMMOAEWUCTBUN: KOHKYPEHIIMS, XWUIIHHUYECTBO, cUMOMO03 U ero ¢opmsel. [lapazutusm,
KOOIepalusi, MyTyaJlIn3M, KOMMEHCATu3M (KBapTUPAaHCTBO, HAaxJIEOHMYECTBO). AMEHCANMU3M, HeHTpanu3M. 3HaueHHe OMOTHYECKUX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momyisanuu. OCHOBHBIE TMOKa3aTeNW TMOMYJSLIUU: YHUCIEHHOCTb, IUJIOTHOCTb, POXAAEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTpalus. J[MHaMUKa YUCIIEHHOCTH MOMYJISIUY U €€ peryJsiusl.

JleMoHCTpanum:
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[Toptpetsl: A. 'ymbonpar, K. @. Pynse, O. I'ekkenb.

Tabmuublt u cxembl: kapta «[Ipupomubie 30HBI 3emim», «Cpembl oOMTaHWS OpraHu3MoB», «®Doromepuomm3my», «llomymsmmy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH IMOIYJISIIUU HHDY30pUH-Tyesbkny, «[IHuIeBbie nenuy.

JlaGopaTopHble U MPaKTHYECKUE PA0OTHI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PaCTEHUN U3 Pa3HBIX MECT OOUTAHHUSI.

JlabopatopHas pabota Ne 4. «BiusiHue cBeTa Ha POCT M Pa3BUTHE YEPCHKOB KOJICYCa.

[TpakTiueckas pabota Ne 2. «Iloacuér mIOTHOCTH NOMYJISILUM Pa3HbIX BUAOB PACTEHUN».

Tema 4. CooO1mecTBa U IKOJIOTH4YeCKHe CHCTEMbI.

Coo0miectBo opranu3moB — OwuornieHo3. CTpyKTypbl OHOIICHO3a: BHUJIOBas, MPOCTPAHCTBEHHAs, Tpodudeckas (mumiesas). Bumbl-
TOMHUHAHTHI. CBSI3U B OMOIIEHO3E.

Okonorudeckue cuctembl (dxocuctemsl). Ilonarue o0 skocucreme u OmoreoneHo3e. DyHKIMOHATBLHBIE KOMIOHEHTHI SKOCUCTEMBI:
NPOAYIEHTHI, KOHCYMEHTBI, pEeAyleHThl. KpyroBopoT BemIECTB W TOTOK JHEPrHHM B OKocucreMme. Tpoduueckuwe (MHIIEBBIE) ypPOBHH
skocucTeMbl. [lummeBrbie nenu 1 cetd. OCHOBHBIE TTOKA3aTENN IKOCUCTEMBI: OMoMacca, MpOAYyKIUs. DKOJIOTHIECKHE TTHPAMHIBL: TPOAYKIIUH,
YHUCIEHHOCTH, OnoMacchl. CBOWCTBA SKOCHCTEM: YCTOWYMBOCTb, CAMOPETYJIsIMs, pa3BuTue. CyKueccHs.

[TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03Ep U PeK. DKOCHCTEMa XBOMHOTO WM HIMPOKOIMCTBEHHOTIO JIeca.

AHTPOTIOT€HHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. bHoOJOrHmuecKkoe M XO3IHCTBEHHOE 3HAYEHHE arpOdKOCHCTEM U
ypOOIKOCHCTEM.

buopaznoobpa3zue kak GpakTop ycroitunBoctu 3kocucteM. CoxpaHeHHe OMOJIOTHYeCKOTro pa3HooOpas3us Ha 3eMiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. XKupoe BemecTBo u ero gyHkunu. OcoOeHHOCTH
O6uocdepsl Kak TI00aIbHON AKOCHCTEMBI. JInHaMrueckoe paBHOBECHE U 00paTHast CBs3b B Orocdepe.

KpyroBopoTs! BemiecTB U OMOre0XMMHUECKHUE IUKIIbI AJIEMEHTOB (yTiiepoja, a3oTa). 30HaIbHOCTh 6uocepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B 6Onocdepe 3emiin. AHTpONOreHHbIe H3MeHEHHsI B Onocdepe. ['odanbHbIe HIKOTOTHYECKUe POOIIEMBI.
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CocymiecTBoBanne mnpupoasl W denmoBedecTBa. CoxpaHeHue OMOpa3zHOOOpas3wsi Kak OCHOBa ycToWuuBoctH Ouocdepsl. OcHoBa
PaLMOHATIBHOTO YIIPABICHUS IPUPOJHBIMH PECYpCaMH U UX UCHONIb30BaHue. JloCTHXKEHHs OMOIOrUU U OXpaHa IPUPOIbI.

JdemoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmuublt u cxemsl: «llumessle nenm», «buoneHo3: coctaB u crpykrypay, «llpupomusie coobmectBay, «llemu mnuTaHus,
«OKojyoruueckas nupamuaar, «buocdepa u yenoex», «IkocucTeMa MHUPOKOIUCTBEHHOIO Jecay, « JKocUcTeMa XBOMHOrO Jieca», «buonenos
BO0EMAY, «ArpoueHo3», «IIpumepHbIE aHTPONOreHHbIE BO3JACHCTBUS Ha IPUPOLY», «BakHeWIMe MCTOYHUKU 3arpsA3HEHHs BO3AyXa U
TPYHTOBBIX BOa», «[louBa — BaxkHelmmas cocramisomas Ouocheps», «DakTopsl Aerpaganuud nouBy, «llapHUKOBBIA dQdexT», «DPakTopbI
paznoaKTHBHOTO 3arpsizHeHust Ouocdeps», «OO0mas crpykrypa Ouochepsr», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIN IKpaH
6uochepr», «Kpyrosopor yriepoaa B buochepe», «Kpyropopot a3ora B pupoe».

Ob6opynoBanue: Mojenb-anmiukanus «Tunuyaele OuoneHo3b», repOapuil «PactutenbHble coolliecTBa», Kojulekuuu «buorenosy,
«Bpenurenu BaKHEHIIMX CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», repOapu U KOJUIEKIIUM PAaCTEHUN M JKUBOTHBIX, NMPUHAMJIEKALIUE K Pa3HbIM

HKOJIOTMUYECKUM IpynnaM oaHoro Buaa, Kpacnas kuura Poccuiickoit @enepanuu, n300pa’keHUsl OXpaHIEMbIX BUJIOB PAaCTEHHUI U dKUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI
11O BUOJIOI'MHX HA YIVIYBJIEHHOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI
Cornacio ®I'OC COO, ycranaBiuBalTCs TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYYAIOIIMMHUCA TPOrpaMM CPEJHEro OOIero

06pa3OBaHI/I$II JIMYHOCTHBIM, METAIIPEAMCTHBIM U ITPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType NMYHOCTHBIX pE3yJbTaTOB OCBOEHMs mHpeamera «buonorusp» BbIENEHBI CHENYIONIME COCTABIISIOIINE: OCO3HAHHE
00y4JarIUMHUC POCCUMCKONW TpaXkIaHCKONM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAaMOOIPEIENIEHUIO,
HaJIMYMe MOTHBAlMU K OOydYeHHIO OMOJIOTWH, IEJICHANpaBI€HHOE PA3BUTHE BHYTPEHHUX YOEKICHHMH JMYHOCTH HAa OCHOBE KIIIOUYEBBIX
LIEHHOCTEH U MCTOPUUYECKUX TPAJUIMNA Pa3BUTUS OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTh U CLOCOOHOCTh O0YYAIONIUXCsl PyKOBOACTBOBAThCS B
CBOEH JESITETbHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKaMU, MPUCYIIMMH CUCTEME OMOJIOrMUECKOro 00pa3oBaHusl, HaJIMUKEe SKOJIOTHUYECKOTro
IIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh 1I€JIU U CTPOUTD KU3HEHHBIE TIIAHBI.

JInuHOCTHBIE PE3yNbTaThl OCBOCHMs IpenMeTa «buonorusy nocTurarorcss B €AMHCTBE Yy4eOHOW M BOCIMTATENIbHOM NEATENbHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMH POCCUICKUMHU COLMOKYJIBTYPHBIMU, HICTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IIPUHSATHIMH
B 0O0IIecTBE NMpaBUJIaMU M HOPMaMH MOBEIEHHUS U CHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS M CaMOPa3BUTHS, Pa3BUTHUS

BHYTpeHHeI\/’I MMO3UIHUH JIMYHOCTH, MMAaTPUOTU3MA, YBAXKCHUA K 3aKOHY M MPABOMOPAAKY, YCJIIOBCKY Tpyda U CTAapUIEMY IMOKOJICHUIO, B3AUMHOI'O
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yBa)KEHUsI, 0EPEKHOT0 OTHOIICHHS K KyJIbTYPHOMY HACIIEAMIO U TPAIUIMIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparyu, npupose
U OKPY’Karollen cpene.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «bUONIOTHS» MOMKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolIuXcs
PYKOBOJICTBOBAaTbCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH JIMYHOCTH, CHCTEMOU IIEHHOCTHBIX OPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeH!, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSM POCCHICKOTO O0IECTBA, PACIIMPEHHUE KU3HEHHOTO OIBITA M ONBITA JIEATEIbHOCTH
B [IPOLIECCE PEaTU3alMKY OCHOBHBIX HANPABIECHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCHHTAHUS:

c(OPMHPOBAHHOCTD TPAKIAHCKOHN TTO3UIIUHN 00YyYaOMIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO O0IIECTBa;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX NIPaB U 00SI3aHHOCTEH, YBAKEHUE 3aKOHA M ITPABOMOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOM NIEATEIBHOCTH MIPU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHNU YUeOHBIX M MO3HABaTeNbHBIX 33/1a4,
BBIMIOJTHEHUH OMOJIOTUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPEAEIATh COOCTBEHHYIO ITO3ULIUIO [0 OTHOLIEHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOUX JEUCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOT'O B3aMMOJICHCTBUS JIIOJEH C pa3HBIMU YOEKICHUSIMH,
KYJbTYPHBIMU HEHHOCTSIMU U COLIMAJIBHBIM MTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIIECCE COBMECTHOTO BBINOJIHEHUS Y4YEOHBIX, MO3HABATENBHBIX M HCCIIEIOBATEIBCKUX 3aj/1ad,
YBa)XUTEJILHOTO OTHOLLIEHUS] K MHEHHIO OIIIIOHEHTOB MpU 00CYKJIE€HUH CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOT0 COJEPKaHUS;

TOTOBHOCTh K T'YMaHHUTapHOU U BOJIOHTEPCKOU I€ATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTh POCCUICKON TpakJaHCKON MACHTUYHOCTH, MATPUOTHU3MA, YBAKEHHUS] K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTU
nepen PoauHoM, rop1ocTy 3a CBOM Kpail, CBOI0 PoinHy, CBOI SI3BIK U KYJBTYPY, MPOLIIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHHE K IMPUPOJHOMY HACIEIUI0O W NAaMATHHKaM MPHUPOABI, JOCTHXEHUsM Poccum B Hayke, MCKYCCTBE, CIIOPTE,

TCXHOJIOTHUAX, TPYAC,
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CIIOCOOHOCTH OIIEHMBATH BKJIAJ] POCCHICKUX YUEHBIX B CTAHOBIICHUE M PA3BUTHE OMOJIOTHH, TOHUMAHHS 3HAYCHUs OMOJIOTUH B TIO3HAHUU
3aKOHOB IPUPO/IBI, B ’KU3HU YEJIOBEKa U COBPEMEHHOI0 O0IIIECTBA;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 32 €ro CyAbOy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUNCKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLIGHMBATh CHUTYAlMI0 M MPUHUMATh OCO3HAHHBIC PELICHHs, OPUEHTUPYSACh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYAyIIETo;

OTBETCTBEHHOE OTHOILEHHWE K CBOMM POJUTEISIM, CO3/IaHUI0 CEMbU HA OCHOBE OCO3HAHHOT'O MPUHATHS LEHHOCTEH CEMEHHOMN XKU3HHU B
COOTBETCTBUU C TPAIULMUIMHU HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOMIECTBEHHBIX
OTHOIIICHU;

MMOHUMaHUE SYMOIIMOHAJIBHOT'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTH K CAMOBBIPAXEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE TIPOSIBIIATH Kaue€CTBAa TBOPUECKOM JIMYHOCTH;

5) pusuyeckoro BocnuTaHusl, POPMUPOBAHUA KYJIbTYPHhI 310POBbSI H IMOIMOHAJIBHOTO 0J1aroNMOJIyYHs:

MOHMMAaHUE U peanu3alus 3J0pOBOro M 0e30MacHOro 0opasa KU3HH (3J0POBOE MUTAaHUE, COOMIOCHIEe TUTUEHNYECKHUX MTPABUII U HOPM,
cOaNaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHAbIXa, peryispHas Qu3nudeckas aKTUBHOCTh), OEPEKHOTrO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HMYECKOMY U TICUXUIECKOMY 3710POBBIO;

MOHUMaHWE [EHHOCTU TPaBUJI MHANBUIYATBHOTO U KOJJIEKTUBHOTO O€30MacHOTO TMOBEICHHS B CUTYyAIUAX, YTPOXKAIOIMIUX 3/I0POBBIO U

JKU3HU JTIOACH;
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0CO3HAHME MOCIEICTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHNUS AlTKOTOJIsI, HAPKOTHKOB, KypEHHS);

6) TPy10BOr0 BOCIUTAHMS:

TFOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTH K aKTHUBHOM JACATCIIbHOCTHU TEXHOJIOTUYECKON B COHHaHBHOﬁ HaIpaBJICHHOCTH, CIIOCOOHOCTD HHUIIMUPOBAThH, INIAHUPOBATH U
CaMOCTOATCIIbHO BBITNIOJIHATD TaKYI0 ACATCIbHOCTD,

UHTEpeC K pa3inuyHbIM chepam mpodeccHOHaTbHOU AEATeNbHOCTH, YMEHHE COBEpIaTh OCO3HAHHBIM BbIOOp Oyayuel mpodeccuun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIaHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUH BCEH JKHU3HH,

7) IKOJIOTM4€eCKOr0 BOCIIMTAHMS:

9KOJIOTHYECKH 11eJ1ec000pa3HOe OTHOLIEHUE K MPUPO/Ie KaK UICTOUHUKY JKU3HU Ha 3eMile, OCHOBE €€ CyIeCTBOBAHUS;

IOBBIILIEHUE YPOBHS 3KOJIOTMYECKON KyJIbTYpbl: HPUOOpPETEHHE OIbITa IUIAHUPOBAHMUS IOCTYHNKOB M OLIEHKH HX BO3MOXKHBIX
MOCJIEACTBUM JIsl OKpPY KaIOLEel cpebl;

OCO3HaHHUE I1100aJIbHOrO XapaKTepa 3KOJOTUYECKUX MPOoOJIeM U yTel UX peleHus;

CIOCOOHOCTh HCMOJIBb30BaTh NpHOOpeTaeMble NMPU HM3YYEHHH OMOJIOTMM 3HAHUS M YMEHHMsS NpU PEUIeHUH MpoOjieM, CBSI3aHHBIX C
palMOHATIBHBIM [IPUPOJIONIONB30BaHUEM (COOJNIIOJICHHE TpaBWJl TOBEACHUS B NPUPOJAE, HANPABICHHBIX HA COXPaHEHHE paBHOBECUS B
HKOCHCTEMAX, OXpaHy BHUJIOB, SKOCUCTEM, OuoCchepsl);

AaKTUBHOE HENpUATHE AECUCTBUN, MPUHOCIIIMX BPEJ OKpYXarolled MPUPOAHOM Cpele, YMEHHE MPOTrHO3MPOBAaTh HEOIAronpusTHbIE
HKOJIOTHYECKHUE MOCIIEACTBUS NPEANPHHUMAEMBIX 1€HCTBUI U TPEeIOTBpAIlaTh UX;

HaJIMYME PA3BUTOTO HKOJOTHMUYECKOTO MBIIUICHHS, YKOJOTHUYECKOW KYJIbTYpPBl, OMbITa JACSATEIbHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH,
YMCHUA PYKOBOACTBOBATHECA MU B HOSH&B&TGHBHOﬁ, KOMMYHI/IKaTHBHOfl n COHHaHBHOﬁ IMMPAKTHUKE, TOTOBHOCTHU K YYAaCTHUIO B HpﬂKTH‘—ICCKOfI
JeSITeIbHOCTH 9KOJOTMYECKON HalpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:
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c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKM M OOILIECTBEHHOW IPAaKTHKH,
OCHOBAHHOTO Ha JIMAJIOre KYyJIbTYp, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE S3bIKOBOM M YUTATEIBCKOMN KYJIBTYPhI KaK CPEJCTBA B3aUMOJAEHCTBUS MEXYy JIFOJBMH U IIO3HAHWS MUPA;

NOHMMaHHe creuu(UKU OMOJIOTUU KaK HAyKH, OCO3HaHUS €€ posid B (JOPMHPOBAHUHU PAI[OHAIIEHOTO HAYYHOTO MBIIIJICHHUS, CO3/1aHUI
[IEJIOCTHOTO TPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHpE KaK O EAWHCTBE MPHUPOJbI, YeJoBeKa M OOIIecTBa, B IO3HAHUHM IMPHPOTHBIX
3aKOHOMEPHOCTEN M pellieHUH IPOo0OIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTU OMOJIOTUU JJI1 COBPEMEHHOM LIMBUIM3ALMU: 00ECIIeYeHUs] HOBOTO YPOBHS Pa3BUTHS MEULIMHBI, CO3/1aHUE
NEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIOCOOHBIX pelIaTh PecypcHbIE MPOOJIEMBI Pa3BUTHS YEIIOBEUECTBA, TIOMCKA IMyTEeH BBIXOAA U3 TII00ATBHBIX
HKOJIOTMYECKUX MPOOJIeM M oOecrieueHus Mepexoja K yCTOHYMBOMY pa3BUTHIO, PAllMOHAJIbLHOMY HCIIOJB30BAHUIO NMPHUPOAHBIX PECYPCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TMOJIYYEHHU OMOJIOTMYECKUX 3HAHUW B LENIAX IOBBILEHUS OOIIel KyJIbTypbl, €CTECTBEHHO-HAy4HOIl
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIMOHAIBHON IrPaMOTHOCTH 00YYarOmuXcs, JOpMHUPYEMON IPU U3yUEeHHH OHOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB NO3HAHMs, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIIOJNb30BaTh MOJTy4YaeMble 3HAHUS
JUIs aHaJTu3a U OOBSICHEHHUS SIBJICHUH OKPY’KaIOIIEro MUpa M MPOUCXOIAIIMX B HEM U3MEHEHUH, yMEHHE AeTaTh 000CHOBaHHbIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHbIX (DAKTOB M UMEIOIINXCS JAHHBIX C LENbIO MMOJyYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIILHO UCIIOJIb30BATh OMOJIOTrMYECKHE 3HAHUS JIsl peIIeHUs TPOOJIeEM B peasIbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYUIECTBIISATh INPOEKTHYIO W HCCIEN0BATEIbCKYIO JEATEIBbHOCTh
WHJUBUIyaJIbHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHMIO, K AKTUBHOMY IMOJYYEHHMIO HOBBIX 3HaHUH IO

OHOJIOTUH B COOTBETCTBUH C KHU3HEHHLIMHU HOTpe6HOCT$IMI/I.

METANPEJMETHBIE PE3YJIbTATBI
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MertanpeaMeTHbIC pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeaMera « bHonorus» BKIIOYAIOT: 3HAYUMBIC I (POPMHUPOBAHUS MHUPOBO33PECHHS
00y4Jaronuxcss MEXIUCIHUIUIMHAPHBIE (MEXIPEAMETHBIC) OOIEeHayYHbIC MOHATHS, OTpPaKaroIIUe IEJIOCTHOCTh HAYYHOW KapTUHBI MUpa U
cnenuuKy METOJIOB MO3HAHMS, UCTIOIh3yEMbIX B €CTECTBEHHBIX HayKaX (BEIISCTBO, SHEPTHUs, SBIICHUE, MPOIECC, CHCTeMa, HAy4HbIN (akT,
MPHUHIINII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCCIICIOBaHUE, HAOIIOICHNE, H3MEPEHUE, SKCIICPUMEHT M JIPYTHX), YHUBEPCAIbHBIC
yueOHbIe AeiicTBUs (IT03HABATENbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIE), oOecneunBaronye popmupoBaHue QPyHKIIMOHATBHON TPAMOTHOCTH
U COIMAIbHOM KOMIETCHIMH OOYy4YalolUuXcsi, CIOCOOHOCTh OOYy4YarolUMXcs HCIOJb30BaTh  OCBOCHHBIE  MEXIMCIMILTUHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE yueOHbIE AEMCTBUS B I03HABATEIbHON U COLMATIbHON IPAKTHKE.

MeranpeamMeTHbIe pe3yIbTaThl OCBOSHUS IPOTPAMMBI CPEIHEr0 00IIeT0 00pa30BaHUS OJIKHBI OTPAXKATH:

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMU IO3HABATEJIbHBIMY J1HCTBUAMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTU3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

WCIIOJIH30BaTh MPH OCBOCHUM 3HAHUU MPUEMBI JTOTUYECKOTO MBIIUICHUS (aHAIN3a, CHHTE3a, CPAaBHEHMUSI, KiIacCU(PUKAIMU, 0000IIECHHUS ),
PacKpbIBaTh CMBICT OMOJIOTMUYECKUX TMOHATUH (BBIACTATh UX XapaKTepHble MPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHSIMH);

ONpeNeNsaTh UEeNH JeATENbHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUM HX JIOCTHKEHHUS, COOTHOCHUTH pPE3ylbTaThl ACSTEIBHOCTU C
IIOCTABJICHHBIMHU IICJISIMU,

MCIIOJIb30BaTh OMOJIOTMUECKHUE MOHITHS sl 00bsICHEHUS (DAaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE PAaCCY>KIACHHs (MHAYKTUBHBIC, NEAYKTHUBHBIC, MO AHAJIOTHMH), BBISBISATH 3aKOHOMEPHOCTH M TPOTUBOpPEUHS B
paccMaTpUBaEMBIX SBICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUYCHHS,

HpI/IMeHﬂTB CXEMHO-MOJCIBbHBIC Cpe)ICTBa JJISL Hpe}ICTaBHeHI/IH CymeCTBeHHI)IX CBSISGﬁ 158 OTHOI_HeHI/Iﬁ B I/ISY‘IaeMBIX 6I/IOJ'IOFI/I‘I€CKI/IX
06’BGKTaX, a TAKXE HpOTHBOpqu/Iﬁ pa3Hor0 pozla, BBIAABJICHHBIX B paSJ'II/I'-IHI)IX I/IH(bOpMaIII/IOHHBIX HCTOYHHUKAX,

p8.3pa6aTBIBaTB IJIaH pCIICHUA Hp06J'IeMBI C y‘{éTOM aHaJIn3a UMCHOIIUXCA MATCPUAJIBHBIX U HCMATCPUAIIbHBIX PECYPCOB;
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BHOCUTH KOPPEKTUBBI B JIESATEIHHOCTbD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM, OLIEHUBATh PUCKHU MOCIIECTBUN EATEIbHOCTH;

KOOPJMHHUPOBATH U BBHIOIHATH padOTy B YCIOBHSIX peajibHOr0, BUPTYaIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE IeHCTBHA:

BJIQJICTh HABBIKAMU YYEOHO-HCCIIEIOBATEIBCKOW M TPOEKTHOW NEATEIHHOCTH, HABBIKAMH DPa3pelIeHHUs Mpo0JieM, CIIOCOOHOCTHIO H
TFOTOBHOCTBIO K CAMOCTOSITEJIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a]a4, IPUMEHEHUIO Pa3JIMUHbIX METOJOB MIO3HAHUS;

UCIIOJIb30BATh Pa3IMYHbIC BUJIbI AEATEILHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETaluy, IPeoOpa30BaHUIO U IPUMEHEHHIO B
Y4eOHBIX CHTYAIUsIX, B TOM YHCIIC TIPU CO3TaHUH YICOHBIX M COITUAIBHBIX TPOCKTOB;

(GbopMHUPOBATH HAYYHBIM TUIT MBIIIUICHUS, BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU OHATHUSIMU U METO/IAMH;

CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTENIbHOM IEATEIHbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyaJIM3UpOBaTh 3a7ady, BbIIIBUTaTh T'MIOTE3y €€ PELICHUs, HaXOIUTh apryMEHThI IS
JIOKa3aTeJIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh TapaMeTPhbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIC B XOJE PEHICHUS 3a7a4yd Pe3yJbTaThl, KPUTHUYECKH OILEHUBATHh HMX JOCTOBEPHOCTH, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATH 1€JIEHAIIPABJICHHBIN MOMCK IIEpPEHOCa CPEICTB U CIIOCOOOB JEHCTBHS B MPOPECCUOHATBHYIO CPENY;

YMETh NMEPEHOCHUTH 3HAHUS B MIO3HABATEIHHYIO U IPAKTUYECKYIO 00JIACTH KUZHEICITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIIBUTATh HOBBIC WJEH, TNpeUlaraTh OpPUTHHAJIbHBIC IOAXOAbI M PEUICHHs, CTaBUTh MpPOOJIEeMBbl U 3a/Jayd, JOIMYCKAIOIIHe
aJIbTEPHATHBHBIC PEIICHUSI.

3) padora ¢ ungopmanmueii:
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OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHHMKAX WHPopManmuu (TEKCTe Y4eOHOro mocoOus, Hay4yHO-TIOMYJIIPHOM JHTEpaType,
OMOJIOTMYECKHX CIIOBApSAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaIM3UpoBaTh HHPOPMALIUIO Pa3IMYHbIX BUJIOB U
(bopM npescTaBieHus], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GbopMyIHpOBaThH 3aMpOChl U MPUMEHSATH Pa3IMYHBIE METO/bI IPU MOKMCKE M 0TOOpe Omojornueckoi mHpopMaruu, HeoOXOAUMOMN A
BBITOJIHEHUS YU€OHBIX 3a71ay;

npuoOpeTaTh OIBIT HCHOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPLICHCTBOBATH KYJIBTYpY aKTUBHOIO
UCIIOJIb30BAaHUS Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYI0 (OpMY MpPEICTaBICHHUA OHONOTHYECKONH HH(POpPMAIK (CXEeMBbI, TpaQuKH, IHATPAMMBI,
Ta0JINLbI, PUCYHKH U JAPYTOE);

UCIIOJIb30BaTh HAYYHBIH SA3bIK B KaUeCTBE CPEJCTBA MPH paboTe ¢ OMOJOru4ecKoil nH(popMaluei: NpUMEHATh XUMUYeCcKHe, (pu3nYecKue
U MaTeMaTHUYeCKUe 3HAKU U CUMBOJIbI, (hOpMyJIbl, aO0OpeBUaTypy, HOMEHKIATYpY, UCHOIb30BaTh U MIPE0OPa30BbIBATh 3HAKOBO-CUMBOJINUECKUE
CpEJCTBA HAIJISIAHOCTH;

BJIa/IETh HaBbIKAMH PaclO3HABaHUs U 3alIUThI UH(pOpMauK, HH(HOPMALIMOHHON 0€301MaCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM A€l CTBHSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHMKAIIMU BO BCeX c(epax >KM3HU, aKTHUBHO y4acTBOBAaTh B JAMAJIOre WJIM JUCKYCCHUH IO CYIIECTBY 00CYXka1aeMoil
TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBaTh CY)KJIEHUS OTHOCHUTEIHHO BBIMOJIHEHMs IpeagaraeMoi 3aJadyd, YYUThIBaTb MHTEPECHl U
COIJIACOBAHHOCTh MO3ULIUHI IPYTUX YYaCTHUKOB JUAJIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CpEACTBa OOLIEHHs, MOHUMATh 3HAUYEHHUE COLMAIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS
KOH(JIMKTHBIX CUTYalMil, yMETh CMAT4aTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIQJIETh Pa3JIMYHBIMHU cloco0aMu OOIIEHHsS M B3aUMOJIEHCTBHUS, NMOHMMATh HAaMEPEHUs JPYTHX JIOJEH, MPOSBIATH YBaXKUTEIbHOE

OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOU (hopMe pOopMyIHpOBaTh CBOM BO3PAKEHUS;
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Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOKO TOUYKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPE/CTB.

2) cOBMeCTHAs /1eITeJIbHOCTD:

IOHUMaTb M HCHOJb30BATh IPEUMYIIECTBA KOMAHJHOW W HWHAMBUAYAIBHOW paOOThl NpH PpELIEHUH OUOJOTHYECKOM NpoOIeMsl,
000CHOBBIBAaTh HEOOXOMMOCTb TPUMEHEHHSI TPYIIIOBBIX (HOPM B3aUMOJCHCTBUS IPU PELICHUU Y4eOHOU 3a1a4H;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JEHCTBUI C yUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WICHA KOJJICKTHBA,

IIPUHUMATH L€ COBMECTHOM IEATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHHUPOBATH JIEHUCTBUSA IO €€ NOCTHIKEHHUIO: COCTABIIATH ILIaH
JecTBUH, pacripeienaTh PoJid C y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOMN paboThl;

OLICHMBATh Kau€CTBO CBOET0 BKJIAJa U Ka)KJOr0 y4aCTHUKA KOMaHbl B OOIIMI pe3ysbTaT o pa3paboTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEH C ITO3ULIIMY HOBU3HBI, OPUTHHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUECKOE IMOBEACHUE B PA3JIMUYHBIX CHUTyallUsX, HPOSIBIATH TBOPYECTBO M BOOOpakeHUE, ObITh
VMHULMATUBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMU AeHCTBUAMM:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIs BBIBICHUS POOJIEM U MX PEIICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX;

BBIOMpPATh HAa OCHOBE OMOJOrMYECKMX 3HAaHUH IIeJIeBble M CMBICIIOBBIE YCTAHOBKHM B CBOMX ACUCTBUSX U MOCTYNKaX MO OTHOIIEHHUIO K
JKUBOM NPUPOAE, CBOEMY 3I0POBBIO U 310POBBI0 OKPY KAIOIIHNX;

CaMOCTOSITENILHO OCYILECTBIATH IO3HABATEIbHYIO I€ATEIbHOCTD, BBISBIISITH IPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4n
B 00pa30BaTeNbHON AEATEIILHOCTH M KU3HEHHBIX CUTYallHUsX;

CaMOCTOSITENIFHO COCTaBJATh IUIAH peIIeHUs NpoOieMbl € Y4E€TOM HMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEATNIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAaILUsIM;

pacmupiaTh paMKH y‘-ICGHOl"O npeaMeTa Ha OCHOBC JIMIHBIX HpCI[HO‘-ITCHI/II\/'I;
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JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOH SPYyAMLUM B pa3HbIX 00JAcTAX 3HAaHUM, MOCTOSHHO IOBBIIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, BHOCUTb KOPPEKTUBBI B 1€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIaJI€Th HaBbIKaMM 1103HABATEIbHON pedaeKCHH Kak OCO3HAHMS COBEPIIAEMbIX IEHCTBUM U MBICIMTEIbHBIX MIPOLIECCOB, UX PE3YJIbTATOB
Y OCHOBAHUM, UCII0JIb30BaTh NPUEMBI peiiekcru AJisl OLIEHKH CUTYalllH, BIOOpAa BEPHOTO PEILIECHUS;

YMCTb OLICHUBATb PUCKHU U CBOCBPECMCHHO NPUHUMATD PCUHICHUA 110 UX CHUKCHUIO,

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYTHX:

IMPpUHHUMATDh 06651, ITIOHUMaA CBOM HEAOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apryMEHTBI APYTUX [IPU aHAINU3€ PE3YJILTATOB AEATEILHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BUBAaTb CIIOCOOHOCTH TOHUMATh MHDP € TO3UIHUU APYTOTo YCJIOBCKA.

MNPEAMETHBIE PE3YJIBTATHI

[TpenmerHbie pe3ynbraThl ocBoeHus mporpamMMbel COO mo Ouosoruu Ha 6a30BOM YpOBHE BKIIIOUAIOT CHEIM(pHUUECKUE i Y4eOHOTro
npenMera «buonorus» Hay4yHble 3HAHUS, YMEHHUS M CHOCOOBI JEWCTBUN MO OCBOEHUIO, MHTEPIPETAMU U MPEeoOpa30BaHUIO 3HAHUM, BHJIbI
JESITEIbHOCTH 110 MOJyYEHUIO0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUU B Pa3jIMUYHbIX yU4EeOHBIX CUTyaIUsX, a TAaKXkKe B peajbHbIX KU3HEHHbBIX

CUTyalnuiax, CBA3aHHbIX C ouoinorueii. B mnporpamMme NpCaAMETHBIC PE3YJIbTAThI IPCACTABJICHBI 110 rOAaM O6y‘{eHI/I}I.
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[IpenmeTrHbIe pe3ynbTaThl OCBOCHUs yueOHoro npeamera «buonorus» 6 10 knacce TOMKHBI OTPAXKATH!

Cc(OPMHPOBAHHOCTh 3HAHUH O MECT€ M pOJU OHUOJIOTMM B CHCTEME HAy4YHOTO 3HAHMsI €CTECTBEHHBIX HayK, B (hopMupoBaHHU
COBPEMEHHOM €CTeCTBEHHO-HAY4YHOI KapTHHbI MUPAa U HayYHOI'0 MHPOBO33PEHUS, O BKJIAZE POCCUMCKUX U 3apyOekKHbIX yUEHBIX-OMOJIOrOB B
pasBUTHE OMOJIOTUH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEeKa [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJAEP)KaHUE OMOJIOTMYECKHX TEPMUHOB M MOHATHH: KHM3Hb, KJIETKA, OpPraHu3M, MeTabonu3M (0OMEeH BEeIIeCTB U
IpEeBpallleHUe SHEpruH), roMeocra3 (CaMoperyisiius), YpoBHEBas OpraHM3allusl JKUBBIX CHCTEM, CAMOBOCIPOHU3BEICHHE (PErmpoayKLus),
HACJIE/ICTBEHHOCTb, U3MEHUYHUBOCTb, POCT U Pa3BUTHE;

yYMEHHE H3JIaraTh OMOJOTMYECKHE TEOpUH (KIETOYHAsi, XpPOMOCOMHAsI, MyTallHOHHAS, IEHTPaJbHAs JOTMa MOJICKYJISIPHOW OMOJIOTHH),
3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LeHTpaXx MHOrooOpasusi U MPOUCXOXKAEHUS KyJIbTypHbIX pacteHuil H. 1.
BaBuiosa), onpenensts rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJeThb METOJaMM HAy4yHOI'o IMO3HaHWUsA B OHMOJOrMU: HAOJIIOAEHUWE M ONMCAHUE JKUBBIX CHCTEM, INPOLECCOB U SIBJICHUH,
OpraHM3anusl U IPOBEJCHUE OMOJIOIMYECKOr0 SKCIIEPUMEHTA, BBIABM)KEHHUE THIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXJYy HCCIETYyEMbIMU
BEJIMYMHAMHU, OOBSICHEHUE IMOJIyYEHHBIX Pe3yJbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSTHUN, TEOPUN M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJBI Ha
OCHOBaHUU TIOJyYEHHBIX PE3YJIbTATOB;

YMEHHME BBIIEIATh CYLIECTBEHHbIE IPU3HAKW BHPYCOB, KIETOK IPOKAPUOT M JYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, OCOOCHHOCTHU IIPOLIECCOB: OOMEHA BEIECTB M MPEBPALICHUS YHEPTUHU B KIIETKE, (POTOCHHTE3a, INIACTHYECKOTO U YHEPTeTUIECKOTO
oOMeHa, XeMOCHHTE3a, MUT03a, MEH03a, OIJIOIOTBOPEHMSI, pA3MHOKEHUS1, HH/IMBUTyaJIbHOTO PAa3BUTHS OpraHu3Ma (OHTOreHE3);

YMEHHE NPUMEHSTH IOJyuYeHHbIE 3HAHHS s OObACHEHHs OMOJOTHUECKUX IPOLECCOB M SIBICHHWM, Uil NMPUHATUS HPAKTUYECKUX
pelIeHU B MOBCEHEBHON JKHM3HU C IENbI0 o0ecredeHns: 0€30IacHOCTH CBOETO 3/I0POBbSl U 370POBBS OKPYXKAIOIIUX JIIOJIEH, COOII0ICHHS
HOpPM T'PaMOTHOTO IMOBEACHMSI B OKpYXKarolled MpHUpPOIHON cpele, MOHUMaHHEe HEOOXOIUMOCTH HCHOJIb30BaHUS TOCTUKEHHHM COBPEMEHHOM

OMOJIOTUH B OMOTEXHOJIOT I JJId palfliOHAJIBHOT'O IPHUPOAO0IIOJIb30BaAHU A,
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YMEHHUE peulaTh 3JeMEeHTapHbIe TeHETUYECKHE 3a/]aul Ha MOHO- M IUTHOPHIHOE CKpEIMBaHHe, CLEIUIEHHOE HACIIEIOBAaHUE, COCTABIIATh
CXEMbI MOHOTHOPHTHOTO CKPELIMBAHUS JUIsl IPE/ICKa3aHNsl HACIEJOBAaHHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATh Ja0OpAaTOPHBIE M MpPaKTHUECKHE pPadOTHI, COOMIONATh MpaBWiIa MpU paboTe ¢ ydeOHBIM M J1IaDOpaTOPHBIM
000pyI0BaHUEM;

YMEHHE KPUTHUYECKH OLIEHMBATh M MHTEPHPETHPOBATH MH(OPMAIMIO OMOJIOTHYECKOTO COJEPYKAHMS, BKIIOUYAIONIYIO ICEBJOHAYYHBIC
3HAHMS U3 Pa3IMYHBIX UCTOYHUKOB (CpeICTBA MAacCOBOM MH(OPMAIMY, HAYYHO-TIOMYJISIPHBIC MaTepPHaIbl), STUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIe0BaHUN B OMOJIOTUY, METUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHUS, 0000mas OWOIOrHYecKyl0 WH(POPMAIMIO W3 HECKOJIBKHUX
HCTOYHHKOB, 'PaMOTHO MCITIOJIB30BATh MOHSTUHHBIN arrapar OHOJIOTHH.

[IpenmeTHBIE pe3yabTaThl OCBOEHHS yueOHOro npeamera «buonorus» ¢ 11 knacce DOIKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUM O MECTe W pPOJIM OWOJOTMM B CHCTEME HAy4YHOTO 3HAHMS ECTECTBEHHBIX HayK, B (HOPMHPOBAHHUHU
COBPEMEHHOU €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPa M HAyYHOT'O MHPOBO33PEHUS, O BKIIAJIE€ POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
PasBUTHUC 6I/IOJ'IOFI/II/I, (bYHKHI/IOHaJ'[BHOI\ﬁ rpaMOTHOCTH YCJIOBCKA IJIA PCIICHUSA JKU3HCHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COAEp)KaHUE OMOJOTMYECKUX TEPMUHOB M IMOHATUH: BUJ, MOIMYJALMs, FeHO(MOH], SBOJIIOLUS, JBUKYIIUE CHIIBI
((axTopbl) HBOMIOIMM, NPUCTOCOOIEHHOCTh OPraHU3MOB, BHJI000pa30BaHME, SKOJOTHYECKHE (aKTOPBl, SKOCHCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, pEIyLIEHTHI, LIETIH MUTaHUs, SKOJIOrH4ecKasi mupamMuaa, OuoreoneHos, onocdepa;

yYMEHHE H3jaratb Owonorndeckue Teopuu (dBomonnoHHas Teopus Y. JlapBuHA, CHHTETHUYECKash TEOpHUs HBOJIOIHH), 3aKOHBI U
3aKOHOMEPHOCTH (3apojpiiieBoro cxojctBa K. M. bapa, uepenoBanus rinaBHbIX HampasieHui u myteit sBomonuu A. H. CeBepriosa, yueHust o
6uocdepe B. . Bepnaackoro), onpenensTb rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMCHHUEC BJIAACTh MCTOAAMU HAYYHOT'O ITO3HAHHA B OMOJIOTHH: Ha6J'IIO)IeHI/Ie U OIMMCAaHUEC XKHBBIX CHCTEM, MPOLCCCOB H ﬂBHeHHﬁ,

opraHusanusa U IIPOBCACHUC OMOJIOrTYECKOro OKCIICPUMCEHTA, BBIABMXXCHUC THUIIOTE3bI, BBIABJICHUC 3aBUCHUMOCTU MCKIAY HCCICAYCMBIMU



© MAOY I'ummuasus Ne 86. PaGouast nporpamma y4eGHOro npeamera
«buosorust (yray6aeHHsiii yposens) 10-11 kiaccenn»

BEJIMYMHAMH, OOBSICHEHUE TOJTYYCHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATH, TEOPHHA M 3aKOHOB, YMEHHE JIeaTh BHIBOJBI HA
OCHOBAHHU TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCISATh CYIICCTBEHHBIC TMPU3HAKUA CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BUJIOB, MOMYJISIHN, MPOIYIEHTOB, KOHCYMECHTOB,
peIyLEeHTOB, OMOTEOIEHO30B W JKOCHUCTEM, OCOOCHHOCTH NpPOIECCOB: HACIEACTBEHHOW W3MEHYMBOCTH, €CTECTBEHHOro 0TOOpa,
BUI000pa30BaHus, MPUCIOCOOICHHOCTH OPTaHU3MOB, JEUCTBHUS 3KOJOIMYECKHX (aKTOPOB HAa OPraHM3MBI, MEPEHOCa BEIIECTB M IOTOKA
SHEPrHH B DKOCHUCTEMaX, aHTPOIIOTCHHBIX M3MEHEHHUI B SKOCHCTEMaX CBOCH MECTHOCTH, KPYyrOBOPOTa BEUIECTB M OMOTCOXMMHUYECKUX IIUKIIOB
B Onocdepe;

YMEHHE TPUMEHSTH IOyuYeHHbIE 3HAHHS JJIsI OOBSCHEHUS OWOJIOTMYECKUX IPOLECCOB W SIBICHHUU, JJIS TPUHATHS TMPAKTHUYECKUX
pelIeHnii B TTOBCEAHEBHOW XKM3HM C LENbI0 o0ecriedeHns 0E€30MacHOCTH CBOETO 3J0POBBS M 3[0POBbs OKPYKAIOMIMX JIFO/ICH, COOMIOICHUS
HOPM TPaMOTHOTO TIOBEACHHUS B OKPY)KAIOILICH MPUPOIHOM cpele, TOHUMaHUE HEOOXOIUMOCTH HCIOJIBb30BaHUS TIOCTHKEHUN COBPEMEHHOM
OMOJIOTHH JIJISl PAIllHOHATILHOTO TIPUPOIOTIOIb30BAHUS;

YMEHHE pelIaTh 3JEeMEHTapHbIe OMOJIOTHYECKHE 3aJadydl, COCTABIATH CXEMBbI MEPEHOCAa BEIIECTB M HHEPrHMH B JKOCHUCTEMax (Iemu
MUTaHUA);

YMEHHE BBIMONHATH J1a0OpAaTOPHBIE M TpPAaKTHUECKHe paboThl, COONMIONaTh MpaBuia Hpu padbore ¢ y4eOHbIM U Jab0paTOPHBIM
000pyaOBaHUEM;

YMEHHE KPUTHUYECKH OIIEHWUBATh U MHTEPHPETHPOBATH MH(OPMAIHIO OMOIIOTHYECKOTO COJCPKAHUS, BKIIIOYAIOIIYIO TCEBIOHAYYHBIC
3HAHUS W3 PaA3IMYHBIX HCTOYHUKOB (CpelcTBa MaccoBOW HH(OpMAIMU, HAYYHO-TIOMYJISIPHBIE MaTepHalibl), pacCMaTpPHBATh TI00ATBHBIE
HKOJIOTHYECKHUE MPOOIEMbl COBPEMEHHOCTH, (JOPMHUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO TIO3ULIUIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUs, 0000mas OHOIOTHYECKYI0 HH(POPMALUI0 U3 HECKOJIbKUX

HCTOYHHKOB, 'PaMOTHO HCITIOJIB30BATh MOHSATHNHBIN arrmapar OuoIOrHy.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanyecTBo 4acoB

Nen/m = HaummeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl JyieKTpOoHHbIE (HU(POBbIE)
KoHTpoJbHbIe
Bceero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
bubnuoreka [IOK
1 b 2
HOTIOTI Kak HayKa https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
2 K 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
X I 1
3 MMUYECKHUI COCTaB U CTPOCHHE KIICTKU 8 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENLHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
5 PasMHOXEHNE ¥ MHINBUIYAIbHOE Pa3BUTHE OPraHU3MOB 5 1 bubnmorexa HOK
FMBHIAY P P https://m.edsoo.ru/7f41¢292
6 HacneacTBeHHOCTh M K3BMEHUMBOCTH OPTraHHU3MOB 8 1 bubnnorexa [JOK
A p https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
7 .
Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3



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
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11 KJIACC
KoandecTBO 4yacoB JeKTpOHHBIE
Ne n/mm HaumeHoBaHue pa3/ieioB U TeM NPOrPaMMbI B KonTpoJabHbie (ungposbie)
cero padoThI o0pa3oBaTe/bHbIE
pecypchbl
bubmuorexa [JOK
1 9 § 9 1
PO BroToT https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
2 B 3 9 1
O3HUKHOBEHUE U Pa3BUTHE KU3HU HA 3eMIIe ttps://m.edsoo ru/7416674
bu6mmorexa [IOK
pPraHu3MBbI U OKpYKAOIas cpeaa https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
4 9 1
Coo0111ecTBa U SKOJIOTHYECKHE CHCTEMBI ttps://m edsoo ru/7416674
b K
5 PesepBHOE BpeMmst 2 u6mmotexa 1O

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4

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

10 KJIACC
N KoauuecTBO 4acoB DJIeKTPOHHbIE
[1]
. Tema ypoka nugposbie
n/n KoHTpoJbHbIe
Bcero o0pa3oBaTebHbIE
padoThI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl mo3HaHMs )KUBOU MpUpobl. [IpakTrdeckas padora Ne 1
2 «crioap30BaHKe pa3IMYHBIX METOJIOB IIPH H3YYCHUN OMOJIOTHUCCKUX 1 bubmorexa [JOK
P A P Y https://m.edso0.ru/863e6122
00BEKTOB)
3 buonoruueckue cucTemel, IPOIIECCHl U UX U3YUYCHHE 1 bubmorexa [JOK
> 1PN Y https://m.eds00.ru/863e6564
4 XHMMHYECKHUM COCTaB KJIETKU. Boga 1 MUHEpaJIbHBIE COJIN 1 bubmorexa [JOK
- 2ol p https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CITICH. T-0CTAB H CTPOCHHE DETKOB https://m.edso0.ru/863e6b72
depMeHTHI — OHoOJOTHYecKHe Katanuzaropsl. JlaboparopHas pabota Ne 1
6 «M3yueHne KaTaIMTUYECKOW aKTUBHOCTH (PEpMEHTOB (Ha MpUMepe 1 bubmmorexa LIOK
Y p PHMEp https://m.edso0.ru/863e6b72
aMuJIa3bl WIKM KaTaaas3bl)»
bu6nmoreka [JOK
7 . 1 1
YraeBoze!. JIHmHALL https://m.edso0.ru/863e6870
bu6nmoreka [JOK
8 H ATO 1
YICICHHOBRIC KHCIOTRT https://m.edsoo.ru/863e6d5c
9 Hctopus u meToasl n3ydeHus kieTku. Kimerounas teopus 1 bubnuotexa [JOK



https://m.edsoo.ru/863e6122
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https://m.edsoo.ru/863e6e88

10 KieTka xak menocTHas )KuBasi CUCTeMa 1
Crpoenue sykaproTHuecKoi kieTku. Jlaboparopnas padora Ne 2 bubnuoreka [IOK
11 «M3ydeHne cTpoeHus KJIETOK paCTeHUH, )KUBOTHBIX, TPUOOB U OaKTepuid 1 https://m.edso00.ru/863e6ff0
10, MUKPOCKOIIOM Ha FOTOBBIX MUKPOIPENApaTax U UX OIUCAHUE https://m.eds00.ru/863e716¢
bubmuoreka [JOK
12 1
Obwmer BemeCTs Hii META0OIH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocmires. Xemocurres 1 https://m.edsoo.ru/863e7c98
. bubnuorexa [JOK
14 0 1
DHepreTieckHii obmen https://m.edso0o.ru/863e7aae
Kuznennbli nuka ki1eTky. Jlenenue kietku. Muto3s. JlaboparopHas
15 abora Ne 3 «HabOmrogeHne MuTo3a B KJIIETKaX KOHUMKA KOPEIKa JIyKa Ha 1 bubmorexa LHOK
P i A P y https://m.edsoo.ru/863e7dc4
TOTOBBIX MHKPOTIpErapaTax»
bu6mmoreka [IOK
16 b .P 1
nocuHTe3 Oenka. Peakius MaTpuyHOTO CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 T — 1
pancALis — OnockiTes beria https://m.edso00.ru/863e796e
bu6nmmoreka [JOK
1 H — 1
8 CIUICTONHBIC (POPMBL AKH3HH — BUPYCEI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 ®opMbl pa3MHOKEHUSI OPIraHU3MOB 1 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6nmoreka [JOK
20 Meii 1
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX KJIETOK. OTUIOAOTBOpEHHE.
bu6nunoreka [JOK
21 JlaGopatopHnast pabota Ne 4 «M3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha 1

TOTOBBIX MUKpOIIpCIapaTax»

https://m.edsoo.ru/863e81b6
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22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.eds00.ru/863e8436
23 I'eHeTka — Hayka O HACJICICTBEHHOCTH ¥ H3MEHYUBOCTH bubmnorexa [IOK
https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACIeAOBaHUS TPU3HAKOB. MOHOTHOpUIHOE bubnnoreka [HOK
CKpEILINBAaHUE https://m.edso00.ru/863e8878
o5 JluruOpuHoe CKpeluBaHue. 3aKOH HE3aBUCUMOT'O HacIeOBaHUS bubmuorexa [JOK
MPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOE Haciea0BaHue Mpu3HaKoB. JlaboparopHas padora Ne 5
26 «M3yueHue pe3ynbTaToB MOHOTHOPHUIHOTO U TUTHOPHIHOTO bubmmorexa LOK
https://m.eds00.ru/863e8c60
CKpEIIMBAaHUA y IPO30(UIIbI HA TOTOBBIX MUKpPOMpErapaTax»
27 I'enetuka nona. HacneqoBanue nmpu3HaKoB, CIETUICHHBIX C ITOJIOM bubmorera [JOK
https://m.eds00.ru/863e8c60
N3menunBocTh. HenacencTeenHas n3MeHIMBOCTh. JlabopaTopHas
28 pabota Ne 6. M3yueHne Moanu(puKaMOHHOW N3MEHUYUBOCTH, IOCTPOCHHE bubmmorexa LOK
N N https://m.edsoo.ru/863e8efe
BapHAIIOHHOTO PsAJia U BAPUAIIIOHHON KPUBO»
29 Hacnencreennas usmenunBocTh. JlaboparopHas padorta Ne 7. «AHanu3 bubnmnoreka [JOK
MyTalMi y 1po30(UIIbl HA TOTOBBIX MUKPOMpENapaTax» https://m.edso00.ru/863e8efe
bu6mmoreka [IOK
30 Peneriia Hesoneka https://m.edso0.ru/863e8d78
31 PezepHblit ypok. O0o0menue no reme «HacneactBeHHOCTh U
W3MEHUYUBOCTH OPTaHU3MOB)
32 Cenekius Kak HayKa U IpoLEecc bubnnorexa LIOK
https://m.edso0.ru/863e9214
33 MeTo/IbI ¥ JOCTHKCHHSI CeJICKITUN PACTEHUH M JKUBOTHBIX bubmorexa LOK
https://m.edso0.ru/863e9214
bu6nunoreka [JOK
34 buoTtexHOMIOTHSI KaK 0Tpaciib TPOU3BOJICTBA

https://m.eds00.ru/863e9336
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11 KJIACC
Ne KoauyecTBo yacoB
Tema ypoka JJIeKTPOHHBbIE LU (PPOBHIE
n/n Bcero KontposbHble
o0pa3oBaTe/ibHbIE PecypcChl
padoThI
1 DBOJIIOLMS U METOJIbI €€ U3YUCHUS 1 bubmorexa LHOK
t A Y https://m.edsoo.ru/863ea20e
2 Hcropust pa3BUTHS NPEACTABICHUI 00 ABOIOIUN 1 bubmorexa LHOK
puAp peat t https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 M 1
HEPOSBOIOIHA https://m.edso00.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas eMHHIA BUIA U SBOJTIOIUH.
4 JlaboparopHas padota Ne 1 «CpaBHEeHHE BUOB 110 1 bubmmorexa [JOK
PATOPHA3 P j P A https://m.eds00.ru/863e99c6
MOP(}OIOTHIECKOMY KPUTEPHIO)
bu6nmoreka [JOK
5 1
JIBroky1ue cuibl (3eMeHTapHbIe (PaKTOPbI) IBOJIOLUH https://m.edso00.ru/863e9da4
bu6nmoreka [JOK
6 E i 1
CTCCTBCHHBIT OTOOP 1 €O popMEI https://m.edso00.ru/863e9ed0
Pe3ynbpTaThl 2BOMIOLNHN: IPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BU000pazoBanue. JlabopatopHas padora Ne 2 «Onucanue 1 1 bubnmnorexa [JOK
MPUCTIOCOOTIEHHOCTH OpPraHu3Ma U €€ OTHOCUTEIBHOTO https://m.edso00.ru/863e9fde
XapakTepa»
8 HanpaiieHus ¥ yTH MaKpOIBOJTFOIHH 1 bubmmorexa [JOK
p y p H https://m.edso00.ru/863e9cle
9 HeobpaTtumocTs 3BoMIONNN
10 HcTopus xu3Hu Ha 3emiie 1 METOAbI €€ U3yUeHUs



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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11 ['unoTe3bl MpOUCXOXKACHUS KU3HU Ha 3emiie bubmmorexa [IOK
https://m.edsoo.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U Iepruoaam bubmmorexa LIOK
https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3TaITbl YBOJIOIUH PACTUTEILHOTO U JKUBOTHOTO
13 mupa. [Ipaktrueckas padota Ne 1 «3yuenne uckomnaemMbix bubmmorexa LIOK
. https://m.edsoo.ru/863ea8bc
OCTaTKOB PAaCTEHUH U )KUBOTHBIX B KOJUICKIIHIX)
14 CoBpemeHHast cucTeMa OpraHuYecKoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) ng;?;ﬁfg;gﬁgweacm
16 JBuxyuue cuibl (hakTopbl) aHTPOMOTreHe3a ngg;lr%f;{saoggg 63ead4d
17 OcCHOBHBIE CTaJIUU IBOJIIOLIUN YEJIOBEKA
18 YenoBedyeckne packl U MPUPOIHBIEC AN TAIllH YeJI0BEKa Bubmmorexa LIOK
https://m.edsoo.ru/863eaea2
19 PesepBHblil ypok. O60011eHne no reMe «Bo3sHUKHOBEHHE U
pa3BUTHE KU3HU Ha 3emiie»
20 OKOJIorus Kak HayKa
21 Cpenbl 00uMTaHMS U 3KOJIOTHYECKHE (haKTOPHI ngg;ﬁfg;gﬁg 63cafec
Aobuotuyeckue daxropsl. Jlaboparopnas padota Ne 3.
99 «Mopdonorudeckre 0COOEHHOCTH PACTEHUHN U3 PA3HBIX bubnuotexa [JOK
MmecT oOuTanus». Jlaboparopnas pabota Ne 4. «BnusHue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa»
23 BuoTtnueckue akropsl bubmmorexa LIOK

https://m.edso0.ru/863eb348



https://m.edsoo.ru/863ea5a6
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DKOJIOTHYECKHUE XapaKTCPUCTHUKHU ITOITYJIAINH.

24 [Tpaktrueckas padota Ne 2 «Iloacuér mmoTHOCTH 1
MOIYJISIUMNA pa3sHbIX BUIOB PACTEHUID)
bu6mmoreka [IOK
25 Coo0 —0 1
OODMCCTES OPTAHisMOB noteros https://m.edsoo.ru/863eb46a
bu6mmoreka [IOK
2 1
6 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) https:/m.edsoo.ru/863eh46a
97 OcHOBHBIE TTOKA3aTENIN HIKOCUCTEMBI. DKOJIOTUYECKHE 1 bubnnoreka [JOK
nupamusl. CBoiicTBa 3KocucTeM. Cykiieccust https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIE 3KOCUCTEMBI
29 AHTpPOTIOT€HHBIE YKOCUCTEMBI
bubmuorexa [JOK
30 b — 11106 1
nocdepa — rnodanbpHas 3KocucTeMa 3eMiIH https://m.edsoo.ru/863ebbse
bubmuorexa [JOK
1 1
3 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EphI https://m.eds0o.ru/863ebd16
32 YenoseuecTBo B 6rochepe 3eminn 1
33 Cocy1ecTBOBaHME MPUPOIBI M YETOBEYECTBA 1 bubmmorexa [OK
yi pHpOA https://m.edsoo.ru/863ebale
34 PesepBHsiit ypok. O6001enne Temsl «Coob1iecTsa u 1
9KOJIOTHYECKHE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

ITonomapea 1.H., Kopuunosa O.A., Ueproa H.M./ ITox pen. ITonomapeoii U.H. buonorus
(6a30BBIil YPOBEHB)
benses [I.K., boponun I1.M., Ipimimmi I'.M. u npyrue; nox penakuueit bensesa 1.K.,

Jeiviuia I'.M. buonorus (6a30Bblii ypoBEHB)

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://uchi.ru

https://www.resh.edu.ru
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