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INOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTKe MpOrpaMMBl 10 OMOJIOTHH TEOPETUYECKYIO OCHOBY JJISl OTIPE/IEICHHUS TTOIX0/10B
K (DOPMHUPOBAHMIO COJIEPKAHU y4eOHOTO npenmera «bHonorus» cocTaBUin: KOHLENTYAIbHbIC
nonoxenuss POII  COO o B3aUMOOOYCIOBICHHOCTH IIEJCH, COAEpXKaHUSA, PE3yJbTaTOB
o0yuyeHHs U TpeOOBAaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHHUKOB, IOJIOKEHHUS 00 OOIIMX IENsiX U
INPUHIINIIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CpeqHero oOuiero
obOpa3oBanus B Poccuiickoii Denepanuu, a Takke MOJOXKEHUs O crenuduke Ouonorum, e€
3HAaYEHUM B I[IO3HAHUU >KUBOM MNPUPOABI M O0OECIEYEHHH CYIIECTBOBAHUS UEIOBEYECKOTO
obmectBa. CorjgacHO Ha3BaHHBIM TOJOKEHUSAM ONPEICNICHBl OCHOBHBIC (YHKLIUHU MPOTPAMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma 1o Ouosioruu Aa€T MpEACTAaBICHHE O LENAX, 00 oOmed cTpaTeruu oOy4deHHs,
BOCIIUTAaHUSI M PA3BUTUS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mnpenmera «buomorusy,
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpelielieHue I0
paszenam M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTeIbHOCTh M3Yy4EHUs Y4E€OHOro marepuaina ¢
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOTO IpolLecca,
BO3PACTHBIX OCOOCHHOCTEH oOydwaromuxcs. B mporpamMe mo OMOJOTHM TaKKe YUUTHIBAIOTCS
TpeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M IPEIMETHBIM pe3yJbTaTaM
o0yuyeHust B pOpMHUPOBAHNH OCHOBHBIX BHJIOB y4eOHO-II03HABATEIHHON JESITEIHHOCTH/YIeOHBIX
neicTBuil  00yyaromuxcst 1O OCBOGHHMIO COJEpXKaHus Ouosioruyeckoro ooOpasoBanusi. B
nporpamme 1o Owuosoruu  (10-11 kmaccel, ©0a30BBI  YpOBEHb) peaM30BaH IMPUHIIMII
IPEEMCTBEHHOCTH B H3ydyeHUM Ouosoruu, Onarojapss dYeMy B HeWIpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHHM, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, ILIEHHOCTHBIX  OpPUEHTALUN  JIMYHOCTH, SKOJIOTMYECKOTO0  MBIIIICHHUS,
NpPEICTaBICHUNA O 370pOBOM O0pa3e KHU3HH U OEpeXHBIM OTHOIICHHEM K OKpYKaromen
npupoaHoil cpene. IlosTomy Hapsay ¢ u3ydyeHHMEM OOLIEOMOJIOTMYECKUX TEOpPHH, a TaKke
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UIS PEIICHHsSI PUKIAIHBIX 33734, B TOM YHCIE: MPO(QUIaAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS 3KOJOTMUYECKH L€IeCO00pPa3HOro MOBEIECHUS B OKpYJXKarollel NMPUPOJHON cpene,
aHau3a BIMSHUSA XO3AHCTBEHHOHM JEATENBPHOCTH YEJNOBEKAa Ha COCTOSHUE MPHPOJIHBIX H
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHHS K MPUKIAJTHOW HANPABICHHOCTH Y4eOHOTO
npeamera «bHOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECHeUeHHs YCIOBUHM Ul pelieHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJBHOIO OMOJIOrHYeCKOro 00pa3oBaHus, KOTOpas MpeANoIaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTU anaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUDA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BakHoe MecTto. OH
obecrieunBaeT (HOpMHUPOBaHHE y OOYYaIONMIMXCS TMPEACTaBICHUN O HAyYHOM KapTUHE MUpa,
pacupsieT 1 0000IIaeT 3HaHUS O JKUBOU MPHUPOJIE, €€ OTIUYUTENbHBIX MTPU3HAKAX — YPOBHEBOU
OpTaHW3aIlMl W DBOJIIONHH, CO3MaéT YCIOBHS JUISA: TO3HAHUS 3aKOHOB JKUBOH IMPHUPOJIH,
dbopMupoBaHus (YHKIIMOHATHHOW TPAaMOTHOCTH, HABBIKOB 37J0POBOrO M 0€30mMacHOro odpasa
KHU3HHU, SKOJIOTHYCCKOI'O MBIIIJICHHUA, IECHHOCTHOI'O OTHOIICHUA K SKUBOU npupoac U 4C€IOBCKY.
Bonpiioe 3HadeHne OMONOTHS MMEET TaKXkKe JJs PelICHHS BOCIHUTATEIbHBIX M PA3BUBAIOIIMX
3a/ay cpeaHero oOmiero oOpa3oBaHWsI, COIMANM3alMu oOydarommxcs. M3ydenue Ouonoruu
obOecrieunBaeT ycioBUS Uil (OPMUPOBAHUS WHTEIEKTYaJbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX ~ HABBIKOB,  ACTETHMUYECKOH  KYyJIbTYphl, CHOCOOCTBYET  HHTErpaluu
OMOJIOTUYECKUX 3HAHUH C TPEJCTABICHUSMU W3 JIPYTHX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢buzuku, xumun U reorpaduu. HazpanHble MonoXeHHs: 0 IpeJHa3HadYeHUH y4eOHOro mpeaMera
«buonorus» COCTaBUIN OCHOBY Ui OMpeeNieHUs] TOAX0J0B K O0TOOpY U CTPYKTYPHUPOBAHUIO
€ro cojiepKaHus, MPeACTaBICHHOr0 B Iporpamme mo Ouonoruu. OTOOp comepxkaHus yaeOHOTO
npenmera «buonorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIHNA KYIbTYpOCOOOpPa3HOTO
noaxoaa, B COOTBETCTBUHU C KOTOPBIM 06yqa}01mxlecs[ OOJDKHBI OCBOMTHL 3HAHUA WM YMCHUA,



3HauMMBbIe 171 (DOPMUPOBAHMS OOMICH KyIbTYphI, OMPEICISIIONINE aJeKBaTHOE IOBEICHUE
YEeJIOBeKa B OKPYXKAIOIICH TMPUPOTHON cpene, BOCTpEOOBAaHHBIE B IOBCEIHEBHOW XU3HH W
MpakTH4ecKor aesrenbHocTH. Ocoboe MecTo B 3TOH cucTeMe 3HAHUM 3aHUMAIOT SJIEMEHTHI
COJIEpXKaHUs, KOTOPbIE CIy>KaT OCHOBOH i (pOPMUPOBAHUs MPEACTABICHUH O COBPEMEHHOMU
€CTECTBEHHO-HAYYHOU KapTUHE MHPA U IICHHOCTHBIX OPHEHTALIUSAX INYHOCTH, CIIOCOOCTBYIOIIHNX
ryMaHU3aluu OHUOJOrHYecKoro oOpa3zoBanusi. CTpPyKTypUpOBaHUE COAEpKAHUS y4eOHOro
MaTepuaia B NporpaMme MO OHOJOTMU OCYILECTBIEHO € Y4ETOM INPUOPUTETHOIO 3HAUEHUS
3HaHUU 00 OTJIMYUTENIBHBIX OCOOCHHOCTSIX XKMBOW IMPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
IBOJIIONIMUA. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOro mpeamera «bHOoNIOTHs» BBIIEICHBI
CleyIolIre colep)kareiabHble JUHUU: «buonorus kak Hayka. MeToJapl HaydHOTO TMO3HAHUS,
«KreTka kak Ouosnoruueckas cucremay, «OpranusM Kak Ouosorudeckas cucremay, «Cucrema u
MHOT000pa3ue OpPraHuvyeckoro Mupay, <«IBOJIOLMS KUBOH HPUPOIBDY, «IKOCHUCTEMBI U
MPHUCYIIHE UM 3aKOHOMEpHOCTWY. Llens u3ydenus yuebHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE — OBJIa/IeHHE O0YYAIOUIMMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATBHON OpraHu3aluu
JKUBBIX CHCTEM pa3HOTO paHra W MPHOOPETEHHWE YMEHUW WCIIONBb30BATh AITH 3HAHUS JUIS
rPaMOTHBIX JEHCTBUII B OTHOIIEHWU OOBEKTOB JKUBOW MPUPOABI M PELICHUS pPa3INuHbIX
JKU3HEHHBIX MpoOneM. JlocTikeHue menw u3ydeHus ydeOHoro mpenmera «buonorus» Ha
0a30BOM ypOBHE OOECIEUMBAETCS PEIICHUEM CIEAYIOIUX 3aJad: OCBOECHHE OOY4YaIOUUMUCS
CUCTEMBI 3HAHUHN O OMOJIOTUYECKUX TEOPHUSIX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX,
MpaBUIaX, CIYKalUX OCHOBOW aiisi OPMHUPOBAHUS MPEACTABICHUI O €CTeCTBEHHO-HAyYHOU
KapTHHE MHpPa, O METOJaX HAy4YHOTrO IO3HAHHs, CTPOCHUH, MHOT0O0OpasHMH M OCOOCHHOCTSIX
JKUBBIX CHUCTEM pa3HOTO YPOBHS OpPraHM3aIMH, BBIAAIOIIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIICIOBaHMSIX B Ouwosoruu;  (QopmupoBaHue y  OOYyYAOIIUXCS  TO3HABATEIbHBIX,
MHTEJJICKTYadTbHBIX M TBOPYECKUX CIIOCOOHOCTEH B IMpollecce aHaiau3a JAaHHBIX O TYTAX
pa3BUTUsA B OMOJIOTMM HAyYHBIX B3IJISIOB, MJIAEH M TOAXOJOB K HM3YUYCHHUIO XUBBIX CHUCTEM
pa3HOro ypOBHS  OpraHM3all{; CTaHOBIEHHE y oOywaroumxcs oOmeld  KyJabTyphl,
(YHKIIMOHATBHOW TPAMOTHOCTH, pAa3BUTHE YMEHUH OOBSCHATh ¥ OICHUBATH SIBJICHHS
OKpPYKAIoIIero MHUpa >KUBOW MPUPOJb HA OCHOBAHUU 3HAHMA M OINbBITA, MOJYyYEHHBIX IPHU
u3ydyeHnn Owuosoruu; (OpMHpPOBaHHE y OOYYAIOMIMXCS YMEHHHA HIUTIOCTPUPOBATH 3HAYCHHE
OMOJIOTUYECKNX 3HAHUM B TMPAKTUYECKOW AEATETbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX
MEAMIIMHCKUX TEXHOJIOTUH M arpoOMOTEXHOJIOTHUI; BOCIIUTAHNE YOSKIEHHOCTH B BO3MOXHOCTH
MO3HAHUS YEJIOBEKOM J>KMBOM MPUPOJIbI, HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHUS K HEW,
COOJIIOJICHUST ATUYECKUX HOPM TPU TPOBEIECHUU OUOJOTUYECKUX HCCIEAOBAHUI; OCO3HAHUE
[IEHHOCTH OWMOJOTHMYECKUX 3HAHWUU /I MOBBIMICHHUS YPOBHS SKOJOTHUYECKON KYIbTYPHI, IS
(GbopMHUPOBaHUST HAYYHOTO MHUPOBO33PEHUS; MPUMEHEHUE NMPHUOOPETEHHBIX 3HAHUNW M YMEHUU B
MOBCEHEBHOM JKMU3HU [UISl OLEHKH IIOCJIEICTBHI CBOEH MEATENbHOCTU IO OTHOLIEHUIO K
OKpyXarolled cpeae, COOCTBEHHOMY 3/10pOBbIO, OOOCHOBAaHME U  COOJIIOJIEHUE MeEp
npodunaktuku 3aboneBanuii. B cucreme cpeanero oOmero oOpasoBaHus «buonorusy,
n3ydaemasi Ha 0a30BOM YpOBHE, SIBIISIETCA 00s3aT€NbHBIM yU4E€OHBIM MPEIMETOM, BXOJSAIIUM B
coctaB mnpeaMeTHON oOmactu «EcTecTBeHHO-Hay4yHbIe MpeaMeTh». OO0Iiee YHCIO YacoB,
PEKOMEH/I0BaHHBIX JJIsl U3y4deHHus Ouosoruu — 68 yacoB: B 10 kmacce — 34 uaca (1 yac B
Hezeno), B 11 kimacce — 34 yaca (1 yac B HeZeno).

COJAEP)KAHUE OBYYEHMUA 10 KJTACC

Tema 1. buonorus kak Hayka buonorus kak Hayka. CBsi3b OMOJOIMH C OOILECTBEHHBIMH,
TEXHUYECKUMU M JPYTMMH €CTECTBEHHBIMH HaykaMu, (uiaocoduel, 3TUKOH, ICTETUKOW U
npaBoM. Ponb Ouonoruu B (OopMUPOBAHWU COBPEMEHHON Hay4yHOW KapTuHbl mupa. Cucrema
OMoNIOTHYeCKUX HayK. MeToapl MO3HAaHUS >KUBOM mNpuponabl (HaOIrOAEHUE, HSKCIEPUMEHT,
OlMCaHue, U3MepeHne, KiaccupuKalus, MoJIeIMPOBaHKe, CTaTUCTUYECKass 00paboTKa JaHHBIX).
Hemonctpauun: [Hoprpersi: Y. Hapsun, I'. Mengens, H.K. Konbuos, /Ix. Yorcon u ®@. Kpuk.
Tabmuupl U cxembl: «MeToabl MO3HAHUS KMBOW MpHUpoAb». JlabopaTopHble M MpaKTUYECKUE
paboter: IIpaktuueckass pabora Ne 1. «Mcmonp3oBaHME Pa3IUYHBIX METOJOB NpPU HM3YYEHUHU
OHOJIOTHYECKNX 0OBEKTOB.

Tema 2. )Kusble cuctembl U ux opranuszanus JKuBble cuctemMbl (OMOCHUCTEMBI) Kak NPEAMET
u3ydeHust Ouonornu. OTiIMYMe XHUBBIX CHUCTEM OT HeOopraHumdeckoil mnpupojnsl. CBoiicTBa
OrocucTeM U UX pazHooOpasue. YpOBHU OpraHU3alMd OMOCHCTEM: MOJIEKYJISIPHBIHN, KJIE€TOYHbIH,
TKaHEBBbIA, OPraHU3MEHHBIN, MMOMYJIALUOHHO-BUIOBOH, SKOCUCTEMHBIN (OMOTe0leHOTUYECKHA),



ounocthepnsiid. Jlemonctpanuu: Tabmuiel u cxembl: «OCHOBHBIE TPU3HAKU KHU3HU», «YPOBHU
OpraHu3aIy KUBOU mpupoib». O6opyaoBanue: moaenb Monekybl JTHK.

Tema 3. XuMHYECKHI1 COCTAB U CTPOCHHE KJIETKHM XHUMHYECKHI COCTaB KJIETKH. XMMHYECKUE
AJIEMEHTBI: MAKPORJIEMEHTBI, MUKPO3JIEMEHTHI. Boia 1 MuHepanpHble BelecTBa. @yHKINMN BOABI
U MUHEpaJbHBIX BellecTB B KieTke. [lonnepkanne ocMoTtrueckoro 6ananca. benku. CoctaB u
CTpoeHue OeNKOB. AMHUHOKHCIOTBI — MOHOMEpbl OenkoB. HeszameHmMble W 3aMeHUMBIC
AMUHOKHUCJIOTBl. AMHUHOKHUCJIOTHBIH COCTaB. YPOBHU CTPYKTYphl OEIKOBOIl MOJEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs W YETBEPTHUYHAs CTPYKTypa). XHMHUECKHE CBOMICTBa
OenkoB. buonormueckue @ynkuuu OenaxoB. depMeHTHl — OHOJOTMYECKHE KaTalau3aTOphI.
Crpoenne ¢QepmeHTa: axkTHBHBIH IeHTp, cyOcTtpatHas cnemuduuHocTh. KodepmeHTsI.
Buramunbel.  Otnuuusi  (QepMEHTOB OT HEOPraHMYECKHMX  KaTajau3aTopoB.  YTIEBOJBIL:
MOHOcaxapuabl (TIOKO03a, pubo3a u ne3okcuprbo3a), aucaxapuisl (caxaposa, JIaKTo3a) U
nonucaxapubl (Kpaxmani, TIJIMKOTEeH, LeJuioiio3a). buojormueckue QyHKIMHM YTIEBOJIOB.
Jlumuasl: Tpurmuuepuasl, dochonunuabl, crepouasl. I'uapodunsHO-THAPOPOOHBIE CBONCTBA.
buonoruueckue pynkuuu aununoB. CpaBHEHHE YTIIEBOAOB, OSIKOB U JTUMHA0B KaK UCTOYHUKOB
sHepruu. Hyxiiennossle kucnortsl: /JJHK m PHK. Hykieotuasl — MOHOMEpBI HYKJIEHHOBBIX
kucyoT. Ctpoenue u Gpynkuu JJHK. Ctpoenne u ¢pynkiuun PHK. Bunsr PHK. AT®: crpoeHue
u ¢pyakuuu. Llutonorus — nayka o kierke. Kierounast reopust — mpuMep B3aUMOJICHCTBUS UACH
U (akTOB B HAay4HOM IMO3HAHUU. MeTonbl u3yueHus kieTku. Kierka Kak IenocTHas KuBas
cucrema. OOmue NMpHU3HAKK KIETOK: 3aMKHYTas HapykHas memOpana, moinekynsl JTHK kax
TeHeTUYECKUH ammapar, cucTeMa cuHTe3a Oenka. Tumbl KIETOK: JyKapuoTHYecKas U
npokapuornyeckasi. OcoOEHHOCTH CTpOeHUsl IpokapuoTuyeckoil kinerku. Kierounas creHka
6axrepuil. CTpoeHue 3yKapuoTHYeckor KieTkd. OCHOBHbBIE OTJIMYUS PACTUTEIbHOM, KUBOTHON
U rpuOHON KieTKU. [I0BEpXHOCTHBIE CTPYKTYphI KJIIETOK — KJIETOYHAs! CTEHKA, INIMKOKAJIUKC, X
dbyukun. [Tnasmatnueckas memOpana, e€ cBoiicTBa U ¢pyHkiuu. Llutonnazma u e€ opraHouIbI.
OnnomemOpanubie opranouabl kietku: JIIC, anmapar ['onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKH: MHUTOXOHJPHUH, IUIacTuibl. [IpoucxoxaeHne MHUTOXOHAPUN U IUIACTH.
Bunast muitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBIH HEHTP, LIEHTPUOIIH,
PECHUYKH, KTYyTUKU. DYyHKIIMM OPraHouA0B KIIETKU. BrintoueHus. Sapo — peryasaTropHblid HEHTP
kietkn. CTpoeHue sapa: sijaepHas 000J04Ka, KapHOIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.
Tpancnopt BewmectB B kierke. Jlemonctpauuu: [loprpetsi: A. JleBenryk, P. I'yk, T. IlIBanu, M.
[MIneitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M. VYunkunc, P. ®panxmun, K.M. bap.
Juarpammsl: «PacrpeneneHiue XMMHUECKUX JIEMEHTOB B HEKMBOM Ipupoae», «Pacnpenenenue
XUMHUYECKHMX 3JEMEHTOB B KMBOW mpupozae». Tabmuipl u cxemsl: «llepuonuyeckas tabmuna
XUMHUYECKHX JJIEMEHTOB», «CTpoeHHe MOJIeKysbl BOAbD», «buocuHTes Oenka», «CtpoeHue
MoJiekynbl Oenkay», «Ctpoenue ¢epmenta», «HyknemHosble kucnotsl. JIHK», «Ctpoenue
Mosiekynbsl AT®», «CTtpoeHHe 3YKapUOTUYECKOW KIETKW», «CTpOEHHE JKUBOTHOW KIIETKHY,
«CTpoeHHne pacTUTENbHON KIeTKH», «CTpoeHHe MPOKapHUOTHYECKON KIeTKn», «CTpoeHue sapa
KJIETKH», «YTaeBoas», «JIunuae». O0opynoBaHue: CBETOBOM MHKPOCKOI, 000pyJOBaHUE AT
IPOBEJCHUS HAOJIIO/IEHUN, W3MEPEHHH, SKCIEpUMEHTOB, MHKpPOIpENnapaTbl PpPacTUTEIbHBIX,
KUBOTHBIX M OakTepuanbHbIX KieTok. denepanbHas pabouas nporpamma | JlaGopaTopHble u
MpaKTHYECKHE PabOThI:

JlaboparopHas pabdota Ne 1. «M3ydyeHune kaTaauTHUECKON aKTUBHOCTU (epMEHTOB (Ha IpuMepe
aMuia3bl WK Katanasbl)». JlabopaTtopHas padorta Ne 2. «M3yueHnue cTpoeHUs KIETOK PACTEHUH,
KUBOTHBIX U OAKTEPHIi O] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUE.

Tema 4. XusnenestenbHocTh KiIeTKM OOMEH BeIIECTB, WIM METa00IM3M. ACCUMMIALUA
(mmacTuyeckuii oOMeH) M AUCCUMUISALUS (PHEpreTUYecKuil 0OMeH) — JIB€ CTOPOHBI €IMHOTO
nporecca Merabonu3ma. Poib 3aKOHOB COXpaHEHHsI BELIECTB M HSHEPIMM B TOHUMaHHUU
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPOQHBIA U rerepoTpodHbii. Poibs gepmeHnToB B
oOMeHe BEIECTB U MPEBPALCHNUU dHEpruH B KieTke. PorocunTe3. CBeToBas U TeMHOBas (a3bl
dotocunTe3a. Peakiun dorocunTeza. IddexktuBHOCTE PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3A
JUIs JKU3HM Ha 3emiie. BiusHue ycnoBuii cpefbl Ha (POTOCHHTE3 M CHOCOOBI TOBBIIIEHHS €ro
IPOAYKTUBHOCTH Yy KYJIBTYPHBIX pacTeHHil. XeMOCHHTe3. XEeMOCHHTE3UpYIolue OaKTepuu.
3HavyeHrne XeMOCHHTE3a JUIsl *KU3HHU Ha 3emiie. DHepreTuueckuii oOMeH B kierke. Paciierienue
BEIIECTB, BBIJICJICHUE U aKKYMYJIHUPOBAHNUE SHEPTUU B KJIIETKE. DTallbl JHEPreTUYECKOro oOMeHa.
I'mukonmus. bposkenune m ero Buapl. KuciopogHoe OKHCIIEHHE, WM KIETOYHOE JIBIXAHHUE.



OxucnutensHoe (ochopunmpoBanue. DPPEKTUBHOCTh IHEPreTHUECKOTO OOMeHa. Peakiuu
MaTpu4yHOro cuHrte3a. [enermueckas wuHpopmanus wu JIHK. Peamuzamms renernueckoi
uHpopMaluu B KiIeTKe. |'eHeTndyeckwii Koa W ero cBoiicTBa. TpaHCKpUIIUS — MaTPUUHBIHA
cuate3 PHK. Tpancmaumss — OwocuHTe3 Oenka. Ortambl TpaHcasiuu. Komupoanue
aMUHOKUCIOT. Poib pubocom B OmocuHTe3e Oenka. Heknmerounbie OpPMBI KU3HU — BUPYCHI
Ucropust otkpeitus BupycoB (.M. UBanoBckuii). OCOOCHHOCTH CTPOSHUS U KU3HECHHOTO ITUKJIA
BUpYCOB. bakrepuodaru. bone3sHu pacreHuil, )KUBOTHBIX U YEIIOBEKA, BHI3LIBACMBIC BUPYCAMHU.
Bupyc ummynoneduiura yenoseka (BUY) — BozOyaurens CIIM/la. OGpaTHas TpaHCKPHUIIIINS,
peBepraza W wuHTerpaza. lIpodumnaktuka pacmpocTpaHeHUs BHPYCHBIX —3a00JieBaHUIA.
Hemonctpamuu: Iloprpersi: H.K. Kombros, [[.1. UBanosckuii, K.A. Tumupszes. Ta0nuisr u
cxembl: «Tumbl muTaHus», «Metabommu3my, «MHUTOXOHIPUSY, «DHEPreTHUECKU OOMEHY,
«Xnoporiacty, «Potocunte3», «Ctpoenue JIHK», «CtpoeHne u (pyHKIIMOHUPOBAHHE TECHAY,
«Cunre3 Oenka», «l'enernmueckuii kom», «Bupyce», «bakrepuodarn», «CrtpoeHue u
)ku3HeHHbIM 1wk Bupyca CIIWMa, Gakrepuodaray, «Pemmkamus JHK». O6GopynoBanwue:
monenu-anmnkammun «Yasoenune JIHK u tpanckpunums», «buocunre3 Oenka», «CtpoeHue
KJIETKH», Mojielb cTpykTyphl JJHK. ®denepanpuas pabouas mporpamma |

Tema 5. Pa3mMHOXEHME W MHAMBUAYAJbHOE pa3BUTHE OpraHu3MoB KileTOYHBIM LUKI, WU
JKU3HEHHBIM 1uKI KieTku. Muatepdaza m murto3. Ilpomeccel, mportekaromme B wHTepdase.
Pernnukanus — peakius marpuynoro cunte3a JJIHK. Ctpoenne xpomocoM. XpoMocOMHBIH Habop
— Kapuotun. JIMIJIOMJIHBIM W  TaluIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBl.  XpOMATHU[BI.
[{uronornyeckre OCHOBBI Pa3MHOXEHUS U MHIAUBUIYAJIHOIO Pa3BUTUsI OpraHu3MoB. JleneHue
kieTtkn — muto3. Craguu murtosza. [Ipouecchl, mpoucxonsiiye Ha pPasHbIX CTAIUAX MHTO3.
buonornueckuii cmpicn Mmutos3a. Ilporpammupyemas rubenb KiIeTkH — anonto3. Dopmbl
Pa3MHOXKEHUsI OpraHM3MOB: Oecrionoe U mojioBoe. Buipl Oecrnonoro pasMHOXKEHHS: JEJIEHUE
HAJBOE, TIOYKOBAaHWE OJHO- U MHOTOKJETOYHBIX, CIOpoOoOpa3oBaHHE, BETETaTHUBHOE
pa3MHOXXeHHEe. VICKycCTBEHHOE KIOHMPOBAaHHE OPIaHMU3MOB, €r0 3HAYEHUE JUIS CEJICKIIMH.
[TonoBoe pa3mMHOXKEHHE, €ro oTIM4Yus OoT Oecmojoro. Meiio3. Craauu wmeiiosa. [lporeccsl,
npoucxoasamme Ha craausx Menosa. [loBegenue xpomocom B Mmenose. Kpoccunrosep.
buonoruueckuii cMbpicn U 3HaueHUE Meio3a. ['amerorenes — mpoiecc 00pa3oBaHUsI MOJIOBBIX
KJIETOK y JXKMBOTHBIX. [l0JIOBBIE Kene3bl: CEMEHHUKM W sIMYHUKH. OOpazoBaHuE M pa3BUTHUE
MOJIOBBIX KJIIETOK — TrameT (CIepMaTro3oui, SIMIEeKIeTKa) — CHepMaToreHe3 M OOTreHes.
Oco0eHHOCTH CTPOCHHS SIHIEKIETOK W crepmaTo3ouaoB. OrmnomorBoperue. [lapreHorenes.
WunuBuyanbHOe pa3BUTHE (OHTOTreHe3). DOMOpPHOHANBbHOE pa3BUTHE (IMOpHOreHe3). DTambl
AMOPHOHAIILHOTO Pa3BUTHSI Y TO3BOHOUYHBIX )KMBOTHBIX: JPOOJIEHUE, TaCTPYJISILIMSL, OPraHOTeHES.
[ToctamOpuoHanbHOE pa3BUTHE. THUMBI MOCTIMOPHUOHAIBHOTO PAa3BUTHUA: NIPSAMOE, HENpsMoe
(uumHovHOE). BnusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIC BBI3BHIBATH
BpOXKAEHHBIE ypoxacTBa. Poct M pasButhe pacreHuil. OHTOreHE3 LBETKOBOI'O PpACTEHMS:
CTpO€HHE ceMeHH, cTaauu pa3BuTus. JlemoncTpauuu: Tabmuusl u  cxembl:  «Dopmbl
pPa3MHOXKEHUsI OpPraHU3MOB», «JIBOWHOE OIJIOJOTBOPEHHE Yy LBETKOBBIX PAaCTCHHI,
«BereraTuBHOE pa3MHOXKEHHE pacTeHUiI», «/lenenue knerku Oaxktepuit», «CTpoeHHe MOJOBBIX
KIeTok», «CtpoeHne XxpomocoMbl», «Kimerouneli mukimy, «Pemmmkanus JHK», «Mwutos»,
«Merio3y, «lIpsMoe n Henpsmoe pa3BUTHEY», «['aMeTOreHe3 y MIICKOMUTAIOIMINX U YEJIOBEKay,
«OCHOBHBIE ~ CTaAMM  OHTOreHeza». OOOpyJOBaHHE:  MHMKpPOCKOI,  MHUKpOIpenapaThl
«CnepMaro30uibl  MJIEKOIUTAIOIIETO», «JSliilexkiieTka Miekonurawomero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHas MOJeb-alIuinkauus «/lenenue kierkw», moaens JIHK,
MoJieb MeTa(a3sHOW XPOMOCOMBI.

JlaGopaTopHbie U npakTH4eckue padbotel: Jlaboparopras padorta Ne 3. «Habmrogenue mutos3a B
KJIETKaX KOHYMKA KOpeIllKa JyKa Ha FOTOBBIX MUKporpenaparax». JlabopatopHas pabora Ne 4.
«V3y4yeHue cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOITpENapaTaxy.

Tema 6. HaciencTBeHHOCTs M HM3MEHUMBOCTH OpraHu3MmoB [IpenMer M 3amadM TE€HETHKH.
Hctopust pa3BuTusi reHEeTUKU. Poib LUTONOTMM W SMOPUOJIOTMM B CTAHOBJICHHHM TE€HETHKU.
Bxiag poccuiickux u 3apyOeXHbBIX YYEHBIX B pa3BUTHE TE€HETHKH. METOJbl TE€HETHKH
(rubpuI0IOTHYECKH, LIATOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUIN). OcHoBHbIE
TEHETUUYECKNE MOHATHs. ['eHeThueckas CHMBOJIMKA, MCIOJIb3yeMas B CXEMax CKPEIIHMBAHUU.
3aKOHOMEPHOCTH HACIEJOBaHUS MPU3HAKOB, ycTaHOBIeHHbIE I'. Menaenem. MonoruOpumgHoe
CKpelrBaHue. 3aKOH eJMHO00pa3Hsi THOPUAOB MEepBOro nokojeHud. [IpaBuno 1OMUHUPOBAHMUSL.



3aKOH pacLIeIUIeHUs MpU3HaKkoB. I'mmoresa uuctorel ramer. [lomHoe U HemosHoe
JOMUHHUpoBaHue. J{urudpuHoe ckpelBaHie. 3aKOH HE3aBUCUMOT'0 HACJIeI0OBAHUs TPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPUIHOTO CKpEUIMBaHMA. AHAIU3UPYIOIIEEe CKpElIMBaHHE.
Hcnonb3oBaHue aHATU3UPYIOILETO CKPELIUBaHMUS [ ONpPENENEeHUs] TEeHOTHUIIA OCOOH.
CueruienHoe HacnezoBaHue npusHakoB. Pabora T. MopraHna mo CrenjeHHOMY HaclleZIOBaHHUIO
reHoB. HapymeHnue cuemieHus IeHOB B peE3ylbTaTe KPOCCHHIOBEpa. XpOMOCOMHas TEOpUs
HAaCJIEeACTBEHHOCTH. ['eHeTudeckue kapTel. ['eHeTnka nosjsa. XpoMOCOMHOE OIIPEACIICHHE I10JIA.
AyTOCOMBI ¥ TIOJIOBBIE XPOMOCOMBI. l'OMOramMeTHple U T€TEPOraMETHBIE OPIAHU3MBI.
HacnenoBanue npu3HAaKoB, CLEIUIEHHBIX C IOJIOM. [3MeHuumBOCTh. BHIBI H3MEHUMBOCTH:
HEHACJICJCTBCHHAsl M HaCJEICTBEHHas. Poibp cpensl B HEHACIIENCTBEHHOW W3MEHYUBOCTH.
XapakTepucTuka MOAW(DUKALMOHHOW M3MEHUMBOCTH. BapuanuoHHBIA psl W BapHalMOHHAS
kpuBasd. Hopma peakuun npusHaka. KoaudecTBeHHbIE M KaUECTBEHHBIC IIPU3HAKH U MX HOpMa
peaKLuu. CpoiicTBa ~ MOIU(PUKANUOHHOW  W3MEHYMBOCTH. Hacnencreennas, 158105
IFeHOTUINYECKas, N3MEeHYUBOCTh. KoMOMHATHBHAs U3MEHUMBOCTh. Meli03 1 MOJI0BOM mpolecc —
OCHOBa KOMOHMHATMBHOW W3MEHYMBOCTU. MyTanMoHHas W3MeH4YMBOCTh. Kiaccudukamus
MyTalUi: T'€HHbIE, XPOMOCOMHBIE, T€HOMHBbIC. HYacToTa M npuuuMHbl MyTanuid. MyrarcHHble
(akTopsl. 3aKOH TOMOJOTMYECKHX PSAOB B HacieACTBeHHOW m3meHunBocTH H.M. BaBuiosa.
BHesnepHas HacleICTBEHHOCTb M M3MEHYMBOCTb. ['eHeTHKa uenoBeka. Kapuorum dvenoseka.
OCHOBHBIE METO/Ibl TEHETUKH YEJIOBEKA: TeHEeaJOrHUeCKUil, OIM3HEOBBIN, [IUTOTCHETUYECKHIA,
OMOXMMUYECKUH, MoJeKyaspHOreHeTnuyecknii. COBpEMEHHOE  OIpelleJIeHue  T'€HOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUIIMPOBAaHUE, B TOM 4ucie ¢ noMmoupto [I1[P-ananu3a.
HacnencrBenHsle 3a0oseBaHUs 4YellOBeKa: TIe€HHble O0oJie3HM, OOJIE3HW C HaClIeACTBEHHOU
IIPEIPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE 00je3HU. ComaTHuecKue M T'€HEepaTUBHbIE MYTAallUU.
CrBosioBble KieTKU. [IpuHIMNbI 310poBOoro o0Opas3a *KU3HHM, OUATHOCTHKH, MPO(UIAKTUKUA U
JICYEHUs1 TEeHEeTUYeCcKuX Oose3Held. MennKOo-TeHeTUYeCKOEe KOHCYJIbTUPOBAaHUE. 3HauYeHHE
MEIUIUHCKON TeHETUKH B NPEIOTBPALICHUN U JICUCHUH I'€HETHYECKUX 3a00JIeBaHUI YeloBeKa.
Hemoncrpauuu: [oprpersr: I'. Mennens, T. Mopran, I'. ne ®pusz, C.C. Yersepuxosn, H.B.
Tumodees-Pecosckuii, H.M. Bapwios. Tabauiel u cxeMbl: «KMOHOTHOPHIHOE CKPEIIUBAHUE U
€ro LMTOreHETUYECKass OCHOBa», «3aKOH pAaCUICIUIEHUS M €ro IMUTOI€HETUYECKash OCHOBay,
«3aKOH 4HUCTOTBI ramer», «JluruOpugHoe ckpemuBaHue», «LluTojgoruueckue OCHOBBI
JUTHOPUIHOTO  CKpEIIMBAHUAY, «Meiio3, «B3amMonencTBue — aJIENBHBIX  TE€HOBY,
«['eHeTnueckne  KapTel  pacTCHMM, JKMBOTHBIX M  4eloBeka», «l'eHeTHKa  1OJay,
«3aKOHOMEPHOCTH HACJENOBaHUS, CLEIUIEHHOrOo ¢ mojoM», «KapuoTumsl uyenoBeka U
KUBOTHBIX», «Buapl n3meHunBocTH», «MonupukalmoHHas M3MEHYMBOCTHY, «HacnenoBanue
pe3ycdakropa», «l'eHeTHKa rpynn KpoBu», «MyTalMOHHAs U3MEHYHMBOCTHY». OOOpynoBaHME:
Mojenu-anminukaiuu - «MoHorubpunHoe —ckpenuBaHue», «HemonHoe JIOMUHHpOBaHHEY,
«duruOpunnoe ckpemuBanue», «llepekpéct XpomMocomM», MHUKPOCKON U MHUKpoIpenapar
«Apo3odunay (HOopma, MyTamuu ¢GOpMBI KPBUIBEB M OKpacku Tena), repOapuit «lopox
IIOCEBHOM».

JlaboparopHble U mpakTHueckue padoTsl: JlabopaTopHas padora Ne 5. «l3yuenue pe3ynbTaToB
MOHOTMOPUAHOTO W JUTHOPUAHOTO  CKpellMBaHUs y  Apo30duiasl Ha  TOTOBBIX
MUKporipenaparax». Jlabopatopuas pabora Ne 6. «M3yuenue MoAUPUKAIMOHHON
U3MEHYMBOCTH, MOCTPOCHHUE BapHUAIMOHHOIO psiia M BapHallMOHHOW KpuBoi». JlaGopatopHas
pabota Ne 7. «AHanu3 MyTanui y a1po30Quisl Ha TOTOBBIX MHUKpoIpenaparaxy. [Ipaktudeckas
pabota Ne 2. «CocTaBiieHle U aHaJIU3 POJIOCIOBHBIX YETOBEKay.

Tema 7. Cenexuusi opranu3moB. OcHOBEI OnorexHonorun Cenekius Kak Hayka M IpoIlecc.
3apokaeHHue cesleKIMM U AoMecTukanus. Yuyenue H.J. BaBunoBa o nieHTpax NpOUCXOKICHUS U
MHOT000pa3us KyJbTypHBbIX pacTeHu. LIeHTpbl MpoucXoXaeHHs TOMAIIHUX KUBOTHBIX. CopT,
nopoja, mramMm. CoBpeMEeHHbIE METOJIbl CEJIeKIMH. MacCOBbIi M MHIMBUAYaAIbHBIH OTOOpPHI B
CEJIEKIIMH PAaCTeHHA W >KMBOTHBIX. OIlEHKa 3KCTepbhepa. BIM3KOpOACTBEHHOE CKpPEUIMBAHUE —
uHOpuauHr. Yncras nuHus. CKpelimBaHHe YMCTHIX JUHUU. ['ereposuc, uiau ruOpugHas cuia.
HeponcrtBenHoe ckpemmBanue — ayropuawar. OtnanéHHas THOpuUau3amuss W e€ yCIeXH.
HckycCTBEHHBI MyTareHe3 M IOJIY4YEHHE MOJIUILUIONAOB. JIOCTHMIKEHMsI CENEKLUU PAcCTEHUH,
JKUBOTHBIX W MHUKPOOPraHM3MOB. bBHOTEXHOJOTMS Kak oOTpacib MPOU3BOJACTBA. ['eHHas
UHXeHepus. Dtansl co3nanus pekomOuHanTHoi JIHK u TpaHcrenHsix opranuzmos. Kierounas
uHxkeHepusi.  Kierounele  KynbTypbl.  MUKpPOKJIOHAIbHOE  pPa3MHOXKEHHE  PACTEHMIA.
KnonnpoBaHue BBICOKONIPOIYKTHUBHBIX CEJIBCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U



stnyeckue npodiaemsl. [MO — reneTnuecku MOAM(PUIMPOBAHHBIE OpPraHU3MbI. JleMOHCTpaLUu:
[Toprpersr: H.U. BaBumos, U.B. Muuypun, I'.JI. Kapneuenko, M.®. MBanos. Tabmuiel u
cxeMbl: Kapra «L{eHTpbl IPOMCXOXKACHUS U MHOr000pa3usi KyJIbTYypHBIX pacTeHui», «Ilopoab
JOMAITHUX JKUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHuil», «OtnanéHHas ruOpuan3aus»,
«Pabotel akagemuka M.D. UWsanoBa», «llomumaonaus», «OOBEKTbI OHOTEXHOJIOTHIY,
«KneTouHble KylIbTypbl U KIOHUpOBaHUE», «KOHCTpyHpOBaHHE U MEPEHOC F€HOB, XPOMOCOM.
O6opynoBaHue: MyJISKH IJI0JI0B U KOPHEIUIOAOB AUKHUX (POPM M KYJIbTYPHBIX COPTOB PACTEHHIA,
repOapuii «CenbCKOX034lCTBEHHbIE pacTeHus». JlaboparopHble M MpakTUYecKue pabdoThI:
Okckypcusi «OCHOBHBIE METOJABI M JIOCTMXKCHHS! CEJIEKIIMM PACTEHHM W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X03SUCTBO, Ta00PaTOPHUIO arpOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».

COJAEPKAHUE OBYYEHMUA 11 KIIACC

Tema 1. DBomrononHas Ouosnorusi. IIpeArnocbulkM BOSHUKHOBEHHS 3BOJIIOLIMOHHOM TEOpPUH.
OBOJIIOLMOHHAS TEOPHS U €€ MECTO B OMOJIOrMM. BiusHuE 3BOJIIOLIMOHHON TEOPUM HAa pa3BUTHE
O6uomornm u  Apyrux Hayk. CBugerenbctBa  sBomronuu.  IlaneoHTonormueckue:
MIOCJIEIOBATEIBHOCTD MOSBJICHHSI BUJIOB B MAJICOHTOJIIOTUYECKOM JIETONMMCH, TIEPEXOIHBIE (POPMBI.
buoreorpaguueckue: cxoAactBo M paszauuue QGayH Hu  (QIOp MaTEpUKOB M  OCTPOBOB.
DOMOpHOJIOTHYECKUE: CXOJCTBA M pa3iu4usi SMOPHOHOB pA3HBIX BHJIOB TTO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTUYHbIC, PYIUMEHTApPHbIE OpIaHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTU U
OCHOBHBIX METa0OJMYECKUX IyTeH y BceX OpraHu3MoB. DBojtonuoHHas Teopus Y. JlapsuHa.
[Tpennocbuiku BOSHUKHOBEHMSI JapBUHM3MA. JBIDKYIME CHUJIBI 3BOJIIOLMU BUIOB 0 JlapBUHY
(M30BITOYHOE PA3MHOXKEHUE IPU OIPAaHUUYEHHOCTH PECYpPCOB, HEOIpeleséHHass W3MEHUYHUBOCTb,
0opnba 3a cymecTBOBaHUE, eCTECTBECHHBINH 0TOOp). CuHTeTHYecKas Teopus dBomormu (CTD) u
e€ OCHOBHbIE MOJIOKEHUS. MukposBomonus. Ilonynsuus kak eAMHUIA BUJA U HBOJIOLMM.
Jswoxymue cwibl ((akTopbl) ABOJIONHMHA BUAOB B MpHUpoAE. MYyTAMOHHBIA TIPOLECC U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3omsauus u
murpanus. EctecTBeHHBIN 0TOOp — HampaBIstonyii (akTop BOMONUN. DOPMBI €CTECTBEHHOTO
orbopa. IIpHcrOCOONEHHOCTh ~ OpPraHU3MOB  Kak  pe3ynbTaT  3Bojronuu.  [Ipumepsl
IpUCTIOCOOEHUIH y opraHu3smMoB. ApoMopdo3bl U uauoazanTanuu. Bun n BumoobpasoBaHue.
Kpurepun Buga. OcHoBHble (OpMBI BHJI000pa30BaHUsA: TeorpapuuecKkoe, IKOJOTHUECKOE.
MakposBomtonusi. DPopMbl  3BOJIOLUMHU:  (QUIIETHYECKAsl, JAUBEPreHTHAas, KOHBEPIeHTHas,
napamiensHas. HeoOpatumocts 3Bomtonmu. IlponcxoxaeHue OT HeCHelHaaIu3upOBaHHbBIX
npenkoB. Ilporpeccupyromas cnenuanuzanus. AnanTuBHas pajguanus. JleMoHcTpanuu:
IToprpetsr: K. JInnnei, JK.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, O. I'ekkens, .
Mironnep, A.H. CeseproB. Tabmuupsl u cxemsl: «Pa3BUTHE OpPraHUYECKOrO MHUpa Ha 3emiie»,
«3aponblllM  MO3BOHOYHBIX  KMBOTHBIX»,  «Apxeontepukc», «Dopmbl  O0pbOBI 32
cymectBoBaHue»,  «EctecTBeHHBIN  0TOOpP»,  «MHOroo0Opa3ue  COpPTOB  pPaCTEHUI,
«MHoroo0Opasue mopoJ; KHMBOTHBIX», «llomynsauum», «MyTalMOHHAas HM3MEHUYUBOCTHY,
«Apomopdossiy, «Mnnoagantamumy», «O0mas nerenepanus», «JBUKYyIIUE CHUIBI SBOJTIOLUN,
«Kapracxema wmapmpyra mnyremectBus Y. JlapBuna», «boppba 3a CyliecTBOBaHUEY,
«[IpucrnocobIeHHOCTs OpraHu3MoBy, «l'eorpaduueckoe BHI000pa3oBaHUE», «IKOJIOTHIECKOE
Bup0oOpa3oBanue». OO0OpyaoBaHHUE: KOJJIEKIMS HACEKOMBIX C PAa3IUYHBIMU THIIAMU OKPACKH,
HaOOp IUIOZOB M ceMsiH, Koyuiekuus «lIpumepsl 3alIUTHBIX HPUCIIOCOOJIIEHUN Yy KUBOTHBIXY,
Mojienb «OCHOBHBIE HANPABJICHUS IBOJIOLUNY, 00bEMHasE MoJienb «CTpoeHHe TOJIOBHOTO MO3Tra
MO3BOHOYHBIXY». buoreorpaduueckas kapra Mupa, Komwiekuus «DopMbl COXPaHHOCTU
MCKOIIAEMBIX KUBOTHBIX U PAacTEHHI», MOAeNb anruinkanus «Ilepekpéct XxpoMocom», BIaKHbIE
npenapatsl «Pa3BuTHe Hacekomoro», «Pa3BuTHe JATYIIKH», MHKporpenapaT «Jpo3oduia»
(HopMa, MyTaluu GOPMBI KPbUIBEB U OKPACKH TEJIA).

JlaGopatopHble U mpakTudeckue padbotsl: JlabopatopHast padora Ne 1. «CpaBHeHHE BHJIOB IO
Moponoruueckomy Kputeputo». Jlaboparopnas padora Ne 2. «Onucanue npucrnocoO0IeHHOCTH
OpraHu3Ma M €€ OTHOCHUTEIHHOTO XapaKTepay.



Tema 2. Bo3HHMKHOBEHHWE U pa3BUTHE XW3HU Ha 3emiie JlOHaydyHbIe MPENCTABICHUS O
3apOKICHUM >KUM3HU. HayuyHble THMOTe3bl BO3HMKHOBEHHUS >KM3HM Ha 3emiie: aOuoreHe3 M
MaHCTIepMUs. XUMHUYECKas SBONIONUS. AOUOTEHHBI CHHTE3 OpPraHMYECKUX BEIIECTB U3
HEOPraHWYECKUX. OJKCIEPUMEHTAIIBHOE MOATBEPKIACHUE XMUMHUYECKOW 3Bomtonnu. HavanbHble
sTambl Ouonorndyeckoit sBomouuu. I'mnoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME NpPOTOKJIETKH. llepBrie kineTkn u ux spoionus. PopMupoBaHue
OCHOBHBIX TPYIII JKHUBBIX OpraHu3MoB. Pa3zBurue ’xu3HM Ha 3emile 1O 3paM M IEPUOAAM.
Karapxeii. Apxetickas u mpotepo3oiickas 3pbl. [laneo3orickas 3pa u €€ nepuoabl: KEMOPUICKUH,
OpPJIOBUKCKHH, CUIIypPUHCKUH, JE€BOHCKUN, KAMEHHOYIOJIbHBIN, IEPMCKHANA. Me3030iicKas 3pa u eé
MepUOJIbl: TPUACOBBIN, IOPCKUM, MenoBoi. KaitHo3olckas spa U €€ mepuojbl: MajleoreHOBBIM,
HEOTCHOBBIM, AHTPOIIOICHOBBIA. XapaKTEpUCTUKA KIMMaTa M TIEOJIOTMYECKHUX IIPOLIECCOB.
OcHOBHBIE 3Tanbl 3BONIOIUN PACTUTEIBHOIO U KUBOTHOrO MHpa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [losiBNIeHWe, pacuBeT W BbIMUpAHUE TPYIIN KUBBIX opranu3MoB. Cucrema
OpraHMYEeCKOr0 MHpa KaK OTpaK€HHE dBOIOUUHU. (OCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIbI
OpraHM3MOB. OBOJIIOIMS 4YEJOBEKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTuve npencraBieHUN o
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. CxoICcTBa U pa3andMs 4eJloBeKa
U KUBOTHBIX. CHcTeMaTnyeckoe IMOJIOKEHHE uenoBeKka. JIBmwkyme cuiabl  ((hakTopsl)
aHTponoreHe3a. HacienctseHHas “3BMEHYMBOCTD U €CTECTBEHHBINA 0TOOpP. OOIIeCTBEHHBII 00pa3
YKU3HHU, U3TOTOBJIEHUE OPYIUH TpyJa, MblIlIeHUE, peub. OCHOBHbBIE CTaUU U BETBU IBOJIIOLIUU
YyeloBeKa:  aBcTpalionurekd, YemoBek  yMmenbid, YenoBek  npsamoxondimui, YenoBek
HeaHJepTalbckui, UYemoBek  pa3ymHbli. Haxonkm  MCKOmaembIX — OCTaTKOB,  BpeMs
CYIIIECTBOBaHMs, 00JaCTh PacCHpOCTpaHEHUs, 00bEM T'OJOBHOTO MO3Ta, 00pa3 >KU3HH, OpPYIUs.
UYenoseueckrne packl. OCHOBHBIC OOJIBIIME pACHl: €BPOICOHIHAS (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsA), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOJIEHHOCTH IMPEJACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpurtuka pacusma. Jlemoncrpauuu: Iloprpersi: @. Peam, JI.
[Tactep, A.U. Onapun, C. Mwmep, I'. FOpu, Y. Hapun. Tabmuisl u cxembl: «Bo3HUKHOBEHHE
ConneuHoil cuctemsl», «Pa3BuTue oprannueckoro Mmupay, «PacrurenbHas kiuetka», « KuBoTHas
kineTka», «lIpoxkapuornueckas kieTka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX 4YEPT CTPOCHHS 4YEJIOBEKa U UEIOBEKOOOpA3HBIX 00e3bsHY,
«OCHOBHBIE MeCTa NAJEOHTOJOTMYECKUX HaXOJOK IPEJKOB COBPEMEHHOI'O YEJIOBEKay,
«/peBHeiine mroau», «peBHue monum», «llepBble coBpeMmeHHble Noau», «YHenoBeueckue
pace». OOGopynoBanue: Mymspku  «lIpoucxoxaeHue demoBekay» (OIOCTBI aBCTPAJIONMUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuteKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JIaGoparopHble U npakTuueckue padotel: Ilpaktuueckas padora Ne 1. «M3yueHune MCKOaeMbIX
OCTaTKOB PAaCTEHHI U )KUBOTHBIX B KOJJIEKLHUAX». DKCKypcUs «IBOJIOLUS OPraHUYeCKOro MUpa
Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN MM KpaeBeIueCKUil My3eil).

Tema 3. Opranu3Mel 1 OKpy’Karolas cpefia JKOJIOrus Kak HayKa. 3alaud ¥ pa3/ieiibl SKOJIOTHH.
MeToapl DKOJIOTMUYECKHX HMCCIENOBAaHUN. OKOJIOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOIO
yenoBeka. Cpeapl oOWTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAsA, I[TOYBEHHAs,
BHYTpPHUOpPraHU3MeHHas. DKkosorudeckue ¢akropsl. Knaccudukaius skonornyeckux (pakTopos:
abuoTuyeckre, OMOTHYECKHME U AaHTpONoreHHble. JlelicTBUE »HKoIOrMYecKux (HaKToOpoB Ha
opranu3Mbl. AOuoTudeckue (PaKTopbl: CBET, TEeMIleparypa, BIAXKHOCTb. DOTONEPHOAU3M.
[TpucniocoOnenust opraHu3MoB K J€UCTBUIO aOMOTHYECKUX (PakTopoB. bronornueckne puTMbI.
buotnueckue ¢aktopsl. Buasl GHOTHYECKHUX B3aUMOJCHCTBUN: KOHKYpPEHIIMS, XUIIHUYECTBO,
cum6u03 U ero ¢popmel. [lapazutusm, koonepaius, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJeOHMYECTBO). AMEHCaIN3M, HeHTpanu3M. 3HaueHHEe OMOTHYECKHUX B3aMMOJEHCTBHMA st
CYILIIECTBOBaHMSI OPraHU3MOB B MPHUPOJHBIX COOOIIeCTBaX. DKOJOTMYECKHE XapaKTePUCTHUKU
nonyisiiud. OCHOBHBIE TOKa3aTeNN MOMYJSALMU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTD,
CMEpPTHOCTb, MPHUPOCT, MUTpanus. J[MHAMUKa YHUCICHHOCTH MONYISUUU U €€ peryssius.
Hemonctpamnuu: [loptpetsr: A. ['ymGonsar, K.®. Pynwe, O. ['ekkenb. TaOnuibl U cXeMbl: KapTa
«IIpupognsie 30HbI 3emau», «Cpenpl oOWUTaHUS OpPraHU3MOBY», «DOTOMEPUOAUZIMY,
«[Tonmynsuun», «3aKOHOMEPHOCTH POCTa YHUCIEHHOCTH MNONYISIUUUA HHQPY30pUU-TY(PETbKN»,
«[InmeBkle ienn.



JlaGopaTopHble W mpakTHdeckue padoTwl: Jlaboparopnas pabdora Ne 3. «Mopdomornueckue
OCOOEHHOCTH PAcCTeHHH W3 pasHBIX MecT oburtanus». JlabopatopHas padorta Ne 4. «BnusHue
CBETa Ha POCT M pa3BUTUE YEPEHKOB Koseyca». [Ipaktmueckas pabora Ne 2. «llogcuér
IUIOTHOCTH MOMYJIALUNA Pa3HbIX BUAOB PACTEHUI».

Tema 4. CooOmiectBa U sKonoruueckue cucreMbl CooOLIECTBO OpPraHU3MOB — OHOIICHO3.
CrpykTypsl OWOIIEHO3a: BHIOBas, NPOCTPAaHCTBEHHas, Tpoduueckas (mumeBas). Bumsi-
noMuHaHTHl. CBsi3u B OHoOLIeHO3e. OJKoJoruueckue cuctemsl (dkocucremsl). llonarue 00
KocucTeMe M OuoreorneHose. DyHKIHMOHATbHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BelIecTB U MOTOK SHEPTUH B 3Kocucteme. Tpoduueckue
(nuiieBsie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cetu. OCHOBHBIE TTOKA3aTENN YKOCHUCTEMBI:
OuomMacca, HPOAYKLIHMS. ODKOJOTMYECKHE MUPAMHIbL: MPOIYKIUU, YHUCICHHOCTH, OHOMACCHI.
CBolicTBa 3KOCHCTEM: YCTOWYMBOCTb, camoperyisauus, passutve. Cykueccus. I[lpupoxansie
9KOCUCTEMBI. JKOCUCTEMBI 03EP U PeK. IKOCUCTEMa XBOMHOIO MM IIMPOKOIMCTBEHHOTO Jieca.
AHTpOTIOT€HHBIE  JKOCHCTEMBI. ATPOIKOCHUCTEMBI. YpOOIKOcHCTeMBbl. buonorumueckoe
XO3SUCTBEHHOE 3HAUEHUE arpodKoCUCTeM M ypOoskocucteMm. buopaszHooOpasue kak ¢akTop
ycroitunBocTH 3KocucteM. CoxpaneHue OMOJIOrHYecKoro pasHooOpasus Ha 3emie. Yuenue B.1.
Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BEIIECTBO U €T0
¢yukunu. OcobeHHOCTH OMOCc(epbl Kak r100aIbHON SKOCUCTEMBIL. J[MHAMIUECKOoe paBHOBECHE U
oOpatHas cBsizb B Onochepe. KpyroBopoThl BeliecTB 1 OMOT€OXMMHUECKUE IIUKIIBI AJIEMEHTOB
(yrmepona, a3ota). 3oHambHOCTH Owocdepbl. OcHOBHBIE OWMOMBI cymm. YemoBedyecTBO B
ouoctepe 3emnu. AHTPONOTreHHbIE W3MEHEHHA B Ouocdepe. [nobalbHBIE HKONIOTHMYECKUE
npoOsieMbl. CocyIecTBOBaHUE MPUPOABI M denoBedecTBa. CoxpaHeHHEe OMOpa3HOOOpa3us Kak
OCHOBa ycroiuMBocTH Ouocdepsl. OCHOBa pPAlMOHAILHOTO YIPAaBICHUS MPUPOIHBIMU
pecypcaMu M UX HCIOJb30BaHue. JJoCTHKEHHs OMOJNIOTHH M OXpaHa mpupoibl. JlemoHcTpammm:
[Toptpersr: A.Jlx. Tencnu, B.H. Cykaués, B.M. Bepuanckuii. Tabnuusl u cxemsl: «[luimieBbie
nenn», «buoneHo3: coctaB u CTpyKTypay», «lIpupomusie coobmiectBa», «llemu nuTaHusY,
«Oxonoruueckas nupamuaa», «buochepa u yenmoBek», «IKOCHUCTEMA MIUPOKOIUCTBEHHOTO
aeca», «JKocucTeMa XBOWHOro Jiecay, «buoueHo3 Bomoéman, «ArpoueHos3», «llpumepHbie
AHTPOIIOTEHHBIC BO3JICHCTBUS HA MPHUPOAY», «BakHellne UCTOYHUKHU 3arpsi3HEHUs] BO3yXa U
TPYHTOBBIX BOa», «llouBa — BakHeHmIas coctaBisionias Ouocdeprn», «DaKTopbl aerpanaum
nouBy, «IlapaukoBsiil d3pdexT», «DakTOphl paAMOAKTUBHOTO 3arpsa3HeHus Ouocdepnl», «O01mast
CTpyKTypa Omocheps», «Pacmpoctpanenue >xu3Hu B Ouochepe», «O30HOBBIM IKpaH
o6uocheprr», «KpyroBopor yriaepoga B Ouochepe», «KpyroBopor azora B HPHUPOIEH.
O6opynoBanue: Mojaenb-anuIMKanus «TunudyHble OMOLEHO3bD», repOapuil «PactutenbHble
cooOmiecTBa», kosiekuuu «buonenos», «BpenuTtenun BaXHEWIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTyp», repOapuul M KOJUIEKIMH PpAacTeHUM M JKUBOTHBIX, MPHUHAUIEKAIINE K pPa3HbIM
HKOJIOTHUECKUM TpyIam ojHoro Buaa, Kpacnas kuura Poccuiickoit ®@eneparum, n3o0paxeHus
OXpaHseMbIX BUJIOB PACTEHUIN U KUBOTHBIX.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

CornacHo ®OIT COO ycrtaHaBnuBaroTcsi TpeOOBaHUS K pe3ylbTaTaM OCBOEHHS 00yUYarOIUMUCS
IpOTrpaMM CPeAHEro o0IIero o0pa3oBaHus: JUYHOCTHBIM, METAPEAMETHBIM U ITPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pe3yJbTaTOB OCBOCHHS TmpeaMera «buonorus» BbIIEICHBI
CIIEAYIOIIME  COCTAaBJIAIONINE: OCO3HAHHUE OOy4YalOIMIMMHUCS  POCCUHCKOW  TpakJaHCKON
WJEHTUYHOCTH — TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOINPEIEICHUIO,
HaJIMYMe€ MOTHUBALMU K OOyYeHHUIO0 OHOJIOIvH, IleJieHalpaBlIeHHOE pPa3BUTHE BHYTPEHHHUX
yOexAeHUI TMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULUI pa3BUTHUS
OMOJIOTMYECKOr0 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS B
cBOEH ACATCIIBHOCTHU IIEHHOCTHOCMBICIIOBBIMHU YCTaHOBKaMM, MMpUCymunumMu CHUCTEMCE
Ouonornyeckoro oOpa3oBaHMs, HaJIMYME SKOJOTHYECKOTO IPABOCO3HAHMS, CIOCOOHOCTH
CTaBUThb LCJIIM W CTPOUTH XKU3HCHHBIC IIJIAHBI. JImaHOCTHEIE PE3YIbTAaThl OCBOCHUA MPEAMETA



«buonorusi» JOCTUTalOTCI B EAMHCTBE Y4YeOHOM ¥ BOCHHTATENHHOW JEATEIBHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNUCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TNPUHSATBIMA B OOIIECTBE MpaBWIAMH W HOPMaMu
MOBE/ICHUS U CMOCOOCTBYIOT TMpoIleccaM CaMOIIO3HaHUsl, CAMOBOCIUTAHUSI U CaMOPa3BUTHUSA,
pa3BUTHS BHYTPEHHEN NO3UIMK JINYHOCTH, NAaTPUOTHU3MA, YBAXKEHUSI K 3aKOHY U NIPABONOPSAKY,
YeJIOBeKY TpyJa M CTaplieMy IMOKOJEHHUIO, B3aUMHOTO YBa)KEHHUS, OEpPEKHOrO OTHOILEHUS K
KyJbTYPHOMY HAaCJEAUI0 U TPAJMLIMAM MHOTOHALMOHAIBHOrO Hapoja Poccuiickoin denepannu,
NpUpose U OKpykawiel cpene. JIMUHOCTHBIE pe3yiabTaThl OCBOEHUS Y4EOHOro mpeaMera
«buonorus» K0IKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOLINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAIIWH,
NO3UTUBHBIX BHYTPEHHUX YOEXAECHMH, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSAM
POCCUICKOro 00IIeCTBa, PACIIUPEHUE KU3HEHHOTO OMbITA U ONBITA JEATEIBHOCTH B Ipoliecce
pean3alii OCHOBHBIX HalpaBJICHUI BOCIUTATEIBHOMN IEATEIBHOCTH, B TOM YUCIE B YacTu: 1)
IPaXAAaHCKOTO BOCHUTAHHS: CPOPMUPOBAHHOCTH TIPaXKAAHCKOW MO3UIMH O0YYaroIIerocs Kak
AKTUBHOTO M  OTBETCTBEHHOT'O WIEHA POCCHUHCKOro  OOIIECTBA; OCO3HAHUE  CBOMX
KOHCTUTYIIMOHHBIX NpaB U OOA3aHHOCTEH, YBa)K€HUE 3aKOHA U IPABOIOPSAJIKA; FTOTOBHOCTH K
COBMECTHOM TBOPUYECKOW ACATEIBHOCTH MIPU CO3JIaHUH YUEOHBIX IPOEKTOB, PEIICHUH YIeOHBIX U
MO3HABATEJIbHBIX 3aj1ady, BBIMIOJTHEHUH OWOJIOTUYECKUX OIKCIEPUMEHTOB; CIIOCOOHOCTH
OTpeNeNiATh COOCTBEHHYIO MMO3UIMIO IO OTHOIICHHIO K SBJICHHUSIM COBPEMEHHOW XH3HH U
OOBSACHATH €€; YMEHUE YYHUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOIUMOCTb KOHCTPYKTUBHOTO
B3aMMOJEHCTBUS JIIOJEH ¢ Pa3HBIMU yOEXKIEHUSAMHU, KYJIbTYPHBIMU HEHHOCTSAMU U COLUAIbHBIM
MOJIO’KEHHUEM; TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMOJHEHHS YU€OHBIX,
[IO3HABATEJIbHBIX M UCCIIEAOBATEIbCKUX 3a/1ad, YBAXKUTEIbHOI'O OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPU 00CYKICHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COJEPIKAHUS; TOTOBHOCTD K
FYMaHUTapHOM M  BOJIOHTEPCKOW  AESTENBHOCTH; 2) NAaTPUOTHYECKOTO  BOCIUTAHUS:
c(OpPMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOM HIACHTUYHOCTH, MAaTPHUOTHU3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOI S3BIK U KYJIBTYPY, IPOILIOE M HACTOAIIEE MHOTOHAIIMOHATBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOUIEHHE K MPHUPOJHOMY HACJIEAUI0 M MaMATHUKAM HPHUPOJbI, JOCTUKEHUSIM
Poccun B Hayke, MCKycCTBE, CHOPTE, TEXHOJIOTHUAX, TPYHE; CIOCOOHOCTH OLEHUBATH BKIIAJ
POCCHIICKMX y4YE€HBIX B CTAHOBJICHHE M Pa3BUTHE OMOJIOrMH, TOHUMAHUS 3HAUYEHUS] OMOJIOTHH B
MO3HAHUM 3aKOHOB MPHUPOJbI, B JKU3HU YEIOBEKA W COBPEMEHHOro OO0IIecTBa; HJeHHas
yOexAEHHOCTh, TOTOBHOCTb K CIIY’)KEHHIO U 3aimure OTeuecTBa, OTBETCTBEHHOCTD 3a €0 CyAbOY;
3) IyXOBHO-HPABCTBEHHOT'O BOCIUTAHUSA: OCO3HAHME JYXOBHBIX IIEHHOCTEH pOcCCHiicKOro
Hapoza; cOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TMUECKOTO IOBEIEHUS; CIIOCOOHOCTh
OLICHMBATh CHUTYallMI0 W IPUHUMATh OCO3HAHHBIC DPEIICHUS, OPUEHTHPYSICh HAa MOpPAJIbHO-
HPABCTBEHHbIE HOPMBI U 1IEHHOCTH; OCO3HAHUE JINYHOIO BKJIaJa B MOCTPOEHHE YCTOWYMBOIO
Oyayliero; OTBETCTBEHHOE OTHOLIEHHE K CBOUM DPOAMTENSIM, CO3JaHMI0O CEMbM Ha OCHOBE
OCO3HAHHOT'O MPUHSTHS 1IEHHOCTEW CEMEWHOMN U3HU B COOTBETCTBMM C TPAAUIMSIMH HapOJ0B
Poccuu; 4) acteTueckoro BOCIUTAHUS: SCTETUYECKOE OTHOLIEHHWE K MUY, BKIIIOYasl 3CTETUKY
ObITa, HAYYHOTO U TEXHMYECKOTO  TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOILECHUM;
NOHMMAHHUE SMOLIMOHAIBHOTO BO3ACUCTBUS JKUBOM INPUPOABI U €€ LIEHHOCTH; T'OTOBHOCTH K
CaMOBBIPQKEHHUIO B Pa3HBIX BHUJAX HMCKYCCTBA, CTPEMJIEHHE MPOSBIATh KauecTBa TBOPUYECKOM
mnuHocTH; denepanbHas pabovas nporpamma | buonorus. 10—11 kmaces! (6a30BbIi ypoBeHb) 20
5) ¢usmueckoro - BoCHMTaHHUA, (POPMHUPOBAHUS KYJIbTYPbl 3/I0pOBbS M 3MOLIMOHAIBHOTO
Onaromnoiydus: MOHUMaHUE U pean3alus 340poBOro u 6e3onacHoro odpasa >KU3HU (310pOBOE
nuTaHue, coOII0IeHHe TUTHEHNYECKUX MPaBWI U HOPM, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN U
OTIbIXa, peryispHas pusnueckasi akTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U MCUXMUECKOMY 3[J0POBBIO; TOHUMAaHNE [IEHHOCTH
OpaBUI HHAMBHIYaIbHOIO M KOJUJIEKTUBHOIO O€30MacHOTO TIOBEACHUS B CHUTYyalusX,
YIPOXKAIOLIUX 3/J0POBbI0 M JKU3HU JIIOJEH; OCO3HAHHWE IOCIEICTBUN M HENPUSATUS BPEIHBIX
npuBblueK (ynoTpeOsieHusi ajiKoroiyisi, HApKOTUKOB, KypeHHs); 6) TpPYyJOBOTO BOCHHTAHUS:
TOTOBHOCTb K TPYZAY, OCO3HAaHUE IIEHHOCTU MacTepCTBa, TPYAOII00HE; TOTOBHOCTh K aKTMBHOU
JeSITeIbHOCTH TEXHOJIOIMYECKON U COIMAIbHOI HalpaBIeHHOCTH, CIIOCOOHOCTh MHULIMUPOBATD,
IUIAHUPOBATh M CAMOCTOSITEJILHO BBIMOJHATH TaKyIO JAESTEIbHOCTb, HMHTEPEC K PazIuYHbIM
cdepam mpodeccHOHATBHON J1eATeIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIM BBIOOp Oyayluei
npodeccun U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHbIE IUIAHBI; TOTOBHOCTh U CIIOCOOHOCTH K
0o0pa3oBaHUI0 M €aMOOOpa30BaHUIO Ha MPOTSDKEHUM BCEM JKU3HU; 7) HSKOJIOTMYECKOTro
BOCIIMTAHUS: SKOJIOTHYECKU Lierecoo0pa3Hoe OTHOLIEHHE K MPUPOJe KaK UCTOYHHUKY KU3HU Ha



3emiie, OCHOBE €€ CyIIECTBOBaHMS; IIOBBIIICHUE YPOBHSA 3KOJOTMYECKOW KYJIBTYPHI:
IpUOOpETEHNE OMNbITA IUIAHUPOBAHUS MOCTYIKOB U OLEHKH MX BO3MOKHBIX IOCIEACTBUH UIs
OKpY’KaloIIel cpeibl; 0CO3HAHHUE III00ATBLHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIeM U MyTel Ux
pELIeHUs]; CIIOCOOHOCTh HCIOJIb30BaTh IMPHOOpETaeMble NPU H3Y4YEHUM OUOJIOTUM 3HAHMUSA U
YMEHUSI TpPH pEHIeHUH NpoOJeM, CBA3aHHBIX C palMOHAIBHBIM IPHUPOJIOIOIB30BAaHHEM
(coOnroneHue mpaBuil MOBEIEHHUS B IPUPOAE, HAIIPABICHHBIX HA COXPAaHEHHE pPaBHOBECUS B
IKOCHUCTEMAaX, OXpaHy BHIOB, HKOCHUCTEM, OHOC(Epbl); aKTUBHOE HENpHUATUE ACUCTBUIA,
IPUHOCALIMX  BpEel  OKpYXKAalllled  NPUPONHOM  cpeAe, yMEHHE  IPOTHO3UPOBATh
HEOJIArONpUATHBIE  DKOJOTMYECKME  IOCHEACTBHUSl  NPEANPUHUMAEMBIX  ACUCTBUH U
IpEelOTBpaliaTh HX; HAJIWYME PaA3BUTOIO SKOJOTMYECKOTO MBIIIICHUS, 3KOJIOIMYECKON
KYJIBTYpBbI, ONbITA JEATEIBHOCTH SKOJIOIMYECKON HaIlPaBJI€HHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS
VMU B [I0O3HABaTECJILHON, KOMMYHHUKaTUBHOW U COLIMAJIbHOW MPAKTHKE, FTOTOBHOCTU K Y4aCTHIO B
IPAKTUYECKON JEATEIbHOCTU JKOJIOTMYECKOM HAIIPaBIEHHOCTH; §) LIEHHOCTH HAay4dHOIo
IO3HAHUA: CPOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPaKTUKH, OCHOBAaHHOIO Ha JAMalore KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO MECTa B HOJHUKYJIbTYPHOM MHUPE; COBEpIICHCTBOBAHUE
A3BIKOBOM M 4YUTATEJIbCKOM KyJIbTYpbl KakK CpEACTBAa B3aMMOJCHCTBHUS MEXKIYy JIOJBMH U
IIO3HAHUS MHpA; NOHUMaHME cneuu(uku OHOJOrMM KaK HayKH, OCO3HaHUsA €€ pojau B
(opMHpPOBaHUHU PAIOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3AAHUU LIEJIOCTHOTO MPEICTaBICHUSI
00 OKpyXarollleM MHpe KaKk O €IUHCTBE IPHPOJbl, 4eloBeKa M OOIIecTBa, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIeHWU MPOOJIEM COXPAHEHUS NPUPOJHOIO PAaBHOBECHS;
yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUH AJIsi COBPEMEHHOMN LUBWIN3ALUKI: 00ECIIeYeHNs] HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble IpoOJieMbl Ppa3BUTUS 4YeNOBEYECTBA, IOMCKA NyTeH BbBIXOJa U3 IJI0OATBHBIX
HKOJIOTMYECKUX NPOOJIeM U oOecreueHus nepexoia K yCTOHYMBOMY Pa3BUTHIO, palliOHAILHOMY
UCIOJIb30BAaHUIO TPUPOAHBIX PECYpcoB U (OPMHUPOBAHHUIO HOBBIX CTaHAAPTOB >KU3HU;
3aMHTEPECOBAHHOCTh B IIOJIyUEHUU OWOJIOTMYECKUX 3HAHUM B IEJAX IOBBIILIEHUS O00Ien
KYJIBTYpbl, €CTECTBEHHO-HAy4HON TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH (yHKIHOHAJIbHON
rPaMOTHOCTH OO0ydJaromuxcs, GopMUpyeMON MpU U3yYEHUH OMOJIOTUH; MOHUMAaHHE CYLIHOCTHU
METO/I0OB I03HAHMS, MHCHOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIOJIb30BaTh
[OJIyya€Mble 3HAaHUS I aHalu3a U OOBACHEHUS SBJICHUH OKpPYXKAWOIIEro MHpa U
OPOUCXOJAIIMX B HEM H3MEHEHMH, YMEHHE JiellaTb OOOCHOBAHHBIE 3aKIJIIOYEHHS Ha OCHOBE
Hay4yHbIX ()aKTOB U HMEIOUIUXCS J@HHBIX C II€JIbI0 TOJYYEHHsI JIOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BaTh OMOJOTMUYECKUE 3HAHUS JJIS pelleHus mpolieM B
pEeaIbHBIX U3HEHHBIX CUTYyallUsIX; OCO3HAHUE IIEHHOCTH HAay4HOH JesATeIbHOCTU, TOTOBHOCTD
OCYILIECTBIIATh NMPOEKTHYIO U HCCIEN0BATENIBCKYIO JESITEIBHOCTh MHANBUIYAJIBHO U B IPYIIIE;
TOTOBHOCTb M CHOCOOHOCTH K HEMPEPHIBHOMY 00PAa30BaHUIO U caMOOOPA30BaHMIO, K AKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHUH 10 OMOJIOIUH B COOTBETCTBHUH C KU3HEHHBIMHU IMOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHele pe3yiabTaThl OCBOEHHUS YydeOHoro mpeamera «buonorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33pEHMsSI OOYYAIOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U cnenuduKy METOA0B NMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,
SBJIEHUE, TPOLECC, CUCTEMa, HAyYHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0/eHNe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCAJIbHbIE
yueOHbIe JeicTBUS (TMO3HABaTeIbHbIE, KOMMYHUKATHUBHbIE, PETYISTUBHBIE), 00ECIeUrBaOIINe
¢dopmupoBaHre (YHKIIMOHAIBHONW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIMH O0YYarolIuxcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4yeOHble AECUCTBUS B IMO3HABATEIbHOH U
counanbHOW mpakTuke. [lo3HaBarenbHBIE yHHUBEpcalbHble Yy4yeOHble JeiicTBUs bazoBble
JIOTMYECKUE JeMCTBUSA: CaMOCTOSITENbHO (OPMYJIUPOBAaTh U AaKTYaIM3HpOBAaTh MpoOiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE; MCIIOJIb30BAaTh MPU OCBOEHUU 3HAHUN MPHUEMBI JOTHYECKOTO
MBILUIEHHs (aHaNK3a, CUHTE3a, CpaBHEHHUs, Kiaccudukanuu, o000IIeHus ), pacKphIBaTh CMBICIT
OMOJIOTUYECKUX TOHATHHN (BBIACNATh HMX XapaKTepHble MNPU3HAKH, YCTAHABIMBATh CBS3H C
JIPYTUMH TOHATHSMU); ONPEIENATh LETH IeATeNbHOCTH, 3ajaBasl MmapamMeTpbl U KPUTEPHU UX
JOCTHUKEHUS, COOTHOCUTD PE3YJbTAThI JEATEIILHOCTH C IMOCTaBICHHBIMH LEISIMH; UCIIOJIb30BATh
Ouosnornyeckue MOHATUS sl OOBACHEHHS (DAKTOB M SIBICHUM >KUBOW HPUPOJBI; CTPOUTH



JIOTUYECKHE paACCYKIeHUs (MHAYKTHUBHbBIE, JCIYKTUBHBIE, [0 aHAJIOIMM), BBIABIATH
3aKOHOMEPHOCTH U MPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHUX, (POPMYIHPOBATH BHIBOJBI U
3aKJIIOUYEHHUS; IPUMEHATh CXEMHO-MOJEIbHBIE CpPEACTBA AJIs IPEACTABIEHUS CYIIECTBEHHBIX
CBsI3eH M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMUECKUX O0BEKTaX, a TAKKE MPOTUBOPEUUI Pa3HOTrO
pola, BBIABICHHBIX B pa3IMYHBIX WH(POPMALMOHHBIX MCTOYHHUKAX; pa3pabaThiBaTh IUIaH
pewieHuss NpoOiaeMbl ¢ y4ETOM aHajaM3a UMEIOIIMXCS MaTepUalbHbIX M HeMaTepHalbHbIX
PECYPCOB; BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLIEHUBATb PUCKU IIOCIEACTBUN [JEATEIbHOCTH; KOOPAMHUPOBATh M BBINOJHATH pPabOTy B
YCIOBHSAX PEAIbHOT0, BUPTYaJbHOTO M KOMOMHHPOBAaHHOTO B3aUMOJCHCTBHUS; pPa3BUBATh
KpPEaTUBHOE MBIIIJIEHUE IIPU PELICHUH >XU3HEHHBIX IpobOieM. ba3oBble ucciienoBaTenbcKue
JNEHCTBUSA: BIAAETh HaBbIKAMM Y4YEOHO-MCCIEIOBATEIbCKOM UM IPOEKTHOM JESATEIBbHOCTH,
HaBBIKAMU pa3pellieHus NpolsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY HTOUCKY
METOJIOB PpELICHUs] NPAaKTHUUECKUX 3ajad, NPUMEHEHUIO pa3JIMYHbIX METOJOB IO3HAHUS;
WCIIOJB30BaTh PpAa3JIMYHbIE BHIBI JEATEIBHOCTH IO IIOJIyYEHHIO HOBOIO 3HAHHUA, €TI0
UHTEpIpEeTalny, NPeoOpa30OBaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYallMsX, B TOM YHUCIE TpPU
CO3/1aHUM Y4EeOHBIX U COLMAIBHBIX IIPOEKTOB; (POPMUPOBATH HAYYHBIN THIl MBIIIJICHUS, BIaJE€Th
HAYYHOH TEPMHHOJIOTHEH, KIIIOUEBBIMU MOHATHUSMH M METOJAMH; CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIE 3371aull B 00pa30BaTEIbHOM AEATENbHOCTH M YKU3HEHHBIX CUTYallUsX; BbBIIBIATH
IPUYMHHO-CJIEICTBEHHBIE CBSA3M U aKTyaJlM3UpOBaTh 3a/ady, BbIBUIAaTh IMIOTE3Y €€ pelleHus,
HaxXOJUTh apryMEHTHl I JOKa3aTeJ]bCTBA CBOMX YTBEP)KIEHUM, 3alaBaTh IapaMeTpbl U
KPUTEpUN pEILIEHUs; aHAIN3HPOBATh IOJYYEHHBIE B XOJI€ PpELICHHUsS 3a7aud pPe3yJIbTaThl,
KPUTHYECKH OLIEHUBAThb UX JOCTOBEPHOCTH, IIPOTHO3UPOBATh M3MEHEHUE B HOBBIX YCIIOBUSX;
JIaBaTh OIICGHKY HOBBIM CHTYallHsM, OLEHHBATh MPHOOPETEHHBIA OIBIT; OCYIIECTBIISATH
LieJICHANpaBJIEHHbI MOUCK IepeHOoca CPEeACTB U CIOCOOOB ACHCTBUS B MPOPECCHOHATIBHYIO
cpedy; yMeTh TIEpEHOCUTh 3HAHWS B TMO3HABATENBHYID M MPAaKTHYECKyl0 o0jactu
AKU3HEIEATEIIbHOCTH; YMETh HWHTETPUPOBaTh 3HAHUSA M3 pa3HbIX IPEIMETHBIX O0JIaCTel;
BBIIBUTaTh HOBBIE UJIEH, [IPEIAraTh OpUTrHHAJIbHBIE MOAXOAbl U PELIEHUS, CTABUTh NPOOIEMBI U
3ajlauy, IONyCKarollue aJbTepHaTUBHbIE peleHus. PaboTa ¢ uHpopmanueil: opueHTHpoBaThCs B
pa3MYHBIX HMCTOYHHMKAX WHPopManuu (TeKcTe y4eOHOro MocoOHs, HAyYHO-TIOMYJSPHOM
auTeparype, OMOJIOTMUECKUX CIOBapsX W CHPAaBOYHUKAX, KOMIIBIOTEPHbIX 0a3zax JaHHbBIX, B
WutepHere), aHaIM3UPOBaTh HMHPOPMALUIO PA3TUYHBIX BUAOB M (OPM MpPEICTAaBICHHSA,
KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEPOTHUBOPEUYMBOCTh; (HOPMYIMPOBATh 3aIPOCHl U
OPUMEHSTh pa3JIMYHble METOJIbl IpH TIOUCKE M 0TOOpe Ouosiornyeckol uHpopManuy,
HEOOXOIMMOW JiIs1  BBIMOJIHEHHWsT Yy4eOHBIX 3ajady; MpPHOOpeTaTh OIBIT HCIOJb30BaHUS
MH(OPMaLlMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTMH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOIO
UCITIOJIb30BaHUS PA3IMYHBIX IMOMCKOBBIX CHUCTEM; CaMOCTOSITENILHO BbIOMPATh ONTHMAJIbHYIO
dbopMy mpescTaBiIeHHs] OMOJIOrMYecKOr HH(pOpMaluu (cXeMbl, rpaQuKy, JuarpaMmmbl, TaOIHIIb,
PUCYHKM U Jpyroe); HCIHOJb30BaTh HAyyHBIM $3bIK B KadecTBE CpeACTBa Npu pabore ¢
Ouonoruueckoi nHpopMaluen: IPUMEHITh XUMUUECKHE, (PU3MUECKUe U MaTeMaTHUeCKUEe 3HAKU
U CUMBOJBI, (hopMyinbl, abOpeBHaTypy, HOMEHKJIATypy, HCIOJb30BaTh M INPeoOpa3oBbIBATh
3HaKOBO-CUMBOJINYECKUE CPEJICTBA HATJIAIHOCTH; BJIaJ€Th HAaBBIKAMU PACIIO3HABAHMS M 3aLIUThHI
uHpopManuu, HHPOPMAITMOHHON 0€30MMacHOCTH TUYHOCTH. KOMMYHHKAaTHBHBIE YHUBEPCAJIbHbIE
yueOHble aericTBusa OOIIeHNe: OCYIIECTBIATH KOMMYHHKAIIMU BO BceX cepax >KM3HHU, aKTHUBHO
y4acTBOBaTh B JAMAJOre WM JUCKYCCHH IO CYHIECTBY 0OCyKaaeMoil TeMbl (YyMEHHE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXJECHHUS OTHOCUTEIBHO BBIMOJIHEHUSI IIpe/ularaeMoi 3ajaud,
®denepanbHas paboyast MporpaMMa yYUThIBaTh UHTEPECHl U COINIACOBAHHOCTh MO3MLUHN APYTUX
YY4aCTHUKOB JHajiora WIM JTUCKYCCHM); pAacllo3HaBaTh HeBepOaJbHBIE CpPEJICTBA OOIICHMUS,
NOHUMAaTh 3HAYEHHE COLMAJBHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX
CUTYallui, yMETh CMAr4aTh KOHQIJIUKTHI U BECTU MEPETOBOPHIL; BIAJETh PA3IUYHBIMU CIIOCOOAMU
OOIIeHUsT ¥ B3aUMOJACUCTBHS, TIOHUMATh HAMEPEHUS JAPYTUX JIIOJIeH, MPOSBIATh YBaKUTEIBHOE
OTHOLIEHHE K COOECeTHUKY U B KOpPpPEKTHOH ¢dopMe (QOopMyTupoBaTh CBOU BO3PAKECHHUS;
pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHS C MCIOJIb30BAHUEM S3BIKOBBIX CPENICTB.
CoBMecTHast JeSTENbHOCTh: TIOHMMAaTh W HCIOJIB30BAaTh IPEUMYLIECTBA KOMaHIHOW U
UHIMBUYaIbHOM pa®OTBhl TNpU  pelIeHHH OHOoJIOTHYecKoil mpoOieMbl, 00OCHOBBIBATH
HEOOXOUMOCTh TPHUMEHEHHUSl TPYIIOBBIX (OPM B3aUMOJEHCTBUS MpPU pEHICHUH Yy4eOHOM
3aJauu; BbIOMPATh TEMATUKY M METOJ(bl COBMECTHBIX JIEHCTBUI C Y4ETOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH KakJIOTO YjeHa KOJUIEKTHBA; MPUHHUMATh LEIH COBMECTHOM JESTENbHOCTH,
OpPraHU30BBIBATH U KOOPAWHUPOBATH IEHCTBUS 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JIEHCTBUH,
pactpenensaTb PO ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pe3yJdbTaThl COBMECTHOM



paboThl; OIEHHBATh KAayeCTBO CBOEr0 BKJIAJa W KAXKAOTO YJYacTHHUKA KOMAHIbl B OOLIMiA
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPHSM; IpPeJlaraTb HOBBIE NPOEKTHI, OLEHUBATh HJEU C
MO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH; OCYIIECTBIIATH IO3UTUBHOE
CTPATErM4ecKOe MOBEACHUE B PA3IMYHbIX CUTYalUsX, IPOSIBISTH TBOPYECTBO M BOOOpaKeHHE,
ObITh MHUIMATUBHBIM. PerynsaTuBHbIe yHUBEpcalbHbIE yueOHble AeiicTBus CamMoopraHuzaius:
UCIIOJIb30BaTh OMOJIOIMYECKHE 3HAHUS JUIsl BBIABICHUS MPOOJIEM U UX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CHTYyalUsX; BHIOMPAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IENIEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBUAX M IIOCTYIKAX II0 OTHOLIEHUIO K JKUBOH IPHUPOAE, CBOEMY
3JI0POBBI0O M 3J0POBBIO OKPYXKAIOIIUX; CAMOCTOSITENIBHO OCYILIECTBIIATh I103HABATEIBHYIO
NeSITEeIbHOCTb, BBIABIATH HPOOJEMBbI, CTaBUTh M (HOPMYIMPOBATh COOCTBEHHBIE 3alaud B
00pa30BaTeNbHON AEATENPHOCTH U KM3HEHHBIX CUTYAlUSAX; CAMOCTOSITEIbHO COCTABIATh ILJIaH
peuieHuss IpoOJaeMbl ¢ Y4ETOM HMEIOIIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
NPEINOYTEHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAIMsIM; PacIIUpPSTh PaMKH Y4eOHOTrO MpeaMmera Ha
OCHOBE JIMYHBIX MPEINOYTEHUH; [ellaTh OCO3HAHHBIM BBIOOP, APTYMEHTUPOBATh €ro, OpaTh
OTBETCTBEHHOCTh 3a pEIICHHWE; OICHWBAaTh NPUOOPETEHHBIN  OMBIT; CHOCOOCTBOBATH
(OpPMHPOBAHUIO M IPOSBJICHUIO IIMPOKOM IPYyIULUHN B Pa3HbIX OOJIACTSX 3HAHUMU, MOCTOSTHHO
MOBBIIIATh CBOM 00pa3zoBaTebHBIN M KyJIbTYypHBIH ypoBeHb. CaMOKOHTPOJb: JaBaTh OLCHKY
HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTUBBI B JESATCIBHOCTb, OLICHMBATb COOTBETCTBUE
pe3yibTaTOB II€NsM; BJAJeTh HAaBBIKAMU IO3HABATENBHOM pe(IeKCMH KaK OCO3HAHMA
COBEpUIAEMBIX JIEHCTBUM M MBICIUTEIbHBIX IPOLIECCOB, MX pE3YyJIbTaTOB U OCHOBAHUM,
UCIIOJIb30BaTh NPUEMBI pe(IEKCUH ISl OLEHKU CUTYalluu, BbIOOpa BEPHOIO PELICHMS; YMETb
OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHH)KEHUIO; IPUHUMATh MOTUBBI
U apTyMEHTHI APYTUX NpU aHaJIH3€ pe3yibTaToB NesATenbHOCTH. [IpuHsaTHE cebs u Ipyrux:
IpUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA; IPUHUMATh MOTHBBI U apTyMEHThI
JpPYruxX IPU aHAIU3€ pe3yJbTaTOB JEATEIbHOCTH; IIPU3HABATh CBOE IIPAaBO U IIPABO JIPYTMX Ha
OLIMOKH; pa3BUBaTh CIOCOOHOCTh IOHUMATh MHP C MTO3ULMU APYrOro 4eI0BEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmernble pe3ynbraThl ocBoeHus nporpamMmbl COO mno Ouosnorun Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonaorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEMCTBUII 1O OCBOEGHMIO, HMHTEpPHpPETAMUd U MIPeoOpa3OBaHUI0 3HAHWM, BHJbI
NeSITeIbHOCTH 10 MOJIyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUHM B Pa3IMYHbBIX Y4EOHBIX
CUTyallusiX, a TaKKe€ B pEAJbHBIX >KU3HEHHBIX CHUTYyallUsIX, CBSI3aHHbIX ¢ Ouojorueil. B
nporpaMMe TpeIMeTHbIE pe3yibTaThl MpeACTaBleHbl MO rogam oOyueHus. IlpeaMeTrHble
pe3ynbTaThl OCcBOeHMsI ydyeOHoro mnpeamera «buonorus» B 10 kiacce TOMKHBI OTpa)kaTb:
c(OPMHPOBAHHOCTh 3HAaHUH O MeCTe€ M pPOJM OUOJIOTUM B CHUCTEME HAY4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUs, O BKJIA/Ie POCCUICKUX U 3apyOeKHbIX YUEHBIX OMOJIOTOB B pa3BUTHE
O6uonoruu, GyHKINOHAIBHON IPaMOTHOCTH Y€JIOBEKa JUIsl PeIlIeHUs )KU3HEHHBIX 3a/1a4; YMEHUE
pacKphIBaTh COZAEp)KaHUE OMOJOTMUECKUX TEPMHUHOB U IMOHATUM: JKU3Hb, KIIETKA, OPraHM3M,
MeTabonu3M (oOMEH BELIeCTB W MpeBpallleHue D>SHEpPruu), roMeocTa3 (camoperyisuus),
YPOBHEBas ~ OpraHu3alUsl  JKUBBIX  CHUCTEM,  CaMOBOCHpPOM3BEAE€HUE  (PErmpOomyKLus),
HaCJIEICTBEHHOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHUE; YMEHHUE H3JlaraTb OMOJOTHYECKHE TEOPUU
(KJIeTOYHAsl, XpPOMOCOMHasi, MYTAallMOHHAs, IEHTpaJibHas J0rMa MOJEKYJISpHOH Ouonoruu),
3akoHbl ['. Mennens, T. Moprana, H.M1. BaBunoBa) u yueHus (0 LEHTpax MHOrooOpasus u
OPOMCXOXKAEHUSI KynbTypHbIX pacteHuit H.M. Basunoa), ompenensitb TpaHHULBI HX
IPUMEHUMOCTH K >KMBBIM CHCTEMaM; yMEHHME BJaJeTh METOJAaMH HAy4yHOro IIO3HAHUS B
O6uonoruu: HaOMIOEHUE U ONHMCAHHE KHUBBIX CHUCTEM, MPOILIECCOB U SBICHHM, OpraHU3alus U
IpOoBeJIeHNE OMOJIOTMYECKOTr0 SKCIIEPUMEHTA, BBIIBUKEHNE THIIOTE3bI, BBISABIEHUE 3aBUCUMOCTH
MEXy MCCIeyeMbIMH BEIMUYMHAMHU, OObSICHEHHE TOJIYYEHHBIX PE3yIbTaTOB, HCIOIb30BAHHBIX
HAyYHBIX MOHSITHUHA, TEOPUH U 3aKOHOB, YMEHHUE JeJIaTh BHIBOJbI HA OCHOBAaHUM IOJIyYEHHBIX
pE3yJbTAaTOB; YMEHHUE BBIIEIATh CYILIECTBEHHbIE NPHU3HAKUM BUPYCOB, KJIETOK IIPOKAPUOT U
9YKapUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEIIIECTB U MPEBPAILEHUS SHEPTUH B KIETKE, (POTOCHHTE3a, MIIACTUYECKOTO U SHEPreTHYECKOro
oOMeHa, XeMOCHHTE3a, MUTO03a, MeW03a, OIJIOJOTBOPEHMS, Pa3MHOKEHUS, MHAWBUYaIbHOTO
pa3BUTHsI OpraHu3Ma (OHTOT€HE3); YMEHHE NMPHUMEHSATh MOJTy4YeHHbIE 3HAHUS Ui OOBSCHEHHUS
OMOJOTUYECKHX MPOLIECCOB U SIBJICHUM, JUIsSl IPUHATHS MPAKTUUECKUX PEIICHUI B OBCEIHEBHOM
KHU3HH C 1IeJIbI0 o0ecTedeHns Oe30MacHOCTH CBOETO 3/I0POBbsSI U 3/I0POBbs OKPYKAIOIINX JIFOJICH,



COOJIOZICHHSI HOPM TPaMOTHOTO TIOBEICHUS B OKPYXAIOMICH MPUPOIHOW cpele, MOHMMaHWe
HEOOXOIMMOCTH HCIIOIB30BaHUSI JTIOCTHXKCHHH COBPEMEHHOW OMOJIOTUM W OMOTEXHOJIOTHH ISt
paIoOHATBHOTO MIPUPOIONOIB30BAHNUS; YMEHHE PEIIaTh JIEMEHTApHbBIC TCHETHUECKHE 3a/1a4H Ha
MOHO- H JAWTHOPUAHOE CKpEIIMBaHUE, CIEIJICHHOE HACIEeIOBaHUE, COCTaBISATH CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUS ISl TPEJCKA3aHUsl HACJIECIOBaHUS TMPU3HAKOB Y OPraHU3MOB;
YMEHUE BBITIOIHATH J1JA0OPATOPHBIC M IPAKTUYECKHUE pabOThI, COOMIOAATh MpaBuja Mpu padoTe ¢
yueOHbIM U  J1a0OpaTOpHBIM  OOOpPYJOBaHHWEM; YMEHUE KPUTHUECKH OIICHHBATh U
WHTEPIPETHPOBATH uHdopmaIuio OHOJI0rMYECKOTO coJiepKaHus, BKJTFOYAIONITYFO
TMICEBJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX HCTOYHUKOB (CPEICTBA MACCOBOW MH(MOpMAIIUHU, HAyYHO-
MONYJISIPHBIE MaTepHaNbl), dTUUYCCKHE AaCIEKThl COBPEMEHHBIX HCCJICIOBAaHMK B OHOJIOTHH,
MEJWIIMHE, OWOTEXHOJOTHUU; YMEHHE CO3/laBaTh COOCTBEHHBIC NUCHMCHHBIE U YCTHBIE
coo0mieHus, 0000mas OMOJIOTHYECKYI0 MH(OPMAIUI0O M3 HECKOJbKHUX HCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mpeamera «buornorums» B 11 kiacce HOIKHBI
oTpaxartb: c(HOPMUPOBAHHOCTH 3HAHUI O MECTE U POJHM OMOJIOTUU B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyO0eKHBIX Y4EHBIX OMOJIOrOB B pa3BUTHE
Oouonoruu, QyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa JJIsl PeICHHs KU3HEHHBIX 33/1a4; YMEHUE
pacKpbIBaTh COJEp)KaHUE OMOJIOTMYECKUX TEPMHHOB M TOHSATUHN: BUM, MOIMYNALUS, T€HODOH],
OBOJIIOIMS, JBIDKYIIUE CHIBI ((DaKTOpBI) DBOJIONHH, MPUCTIOCOOICHHOCTh OPraHU3MOB,
BUJI000pa3oBaHue, JKoOJIOru4Yeckue (HaKTOphl, SKOCHUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI,
peAyLeHThl, LeNH IUTaHUs, 3KOJOTMYecKas NupamMuaa, OHOreoLeHo3, Ouocdepa; ymeHUe
u3Narath OuMoJorudyeckue Teopuu (dBononroHHas Teopus Y. JlapBuHa, CHHTETHYECKas: TEOPHUS
HBOJIIOLIMK), 3aKOHBI U 3aKOHOMEpHOCTH (3apogblieBoro cxonacrtsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBleHuil u myteit »Bomounu A.H. Cesepuosa, ydyenuss o Ouochepe B.U.
Bepnazckoro), onpenensats rpaHulbl UX PUMEHUMOCTH K JKUBBIM CHCTEMaM; YMEHUE BIAJIETh
METOJJaMH HAy4YHOTO IIO3HAaHUS B OHONOTWHU: HAOIIOJEHHE M OIMCAaHUE JKUBBIX CHCTEM,
IPOLECCOB U SBJICHWM, OpraHu3alus U MPOBEACHHE OHOJOTMYECKOI0 HKCIEPUMEHTA,
BBIIBIDKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY HCCICAYEMbIMU BEITUYMHAMU,
OOBSICHEHHE TMOJIYYEHHBIX pPE3YJbTAaTOB, HCIOJb30BAHHBIX HAy4YHBIX IOHATUH, TEOpUH U
3aKOHOB, YMEHUE JIeTIaTh BHIBOABI HA OCHOBAaHUH IMOJTYYEHHBIX PE3YJIbTATOB; YMEHUE BBIJICISThH
CYLIECTBEHHbIE TPU3HAKU CTPOCHUS OHMOJOTMYECKMX OOBEKTOB: BHJIOB, IONYJSIUMH,
IPOJAYLIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB, OHOIreOleHO30B M 3KOCUCTEM, OCOOEHHOCTH
IIPOLIECCOB: HACJIEJICTBEHHOW W3MEHUMBOCTH, €CTECTBEHHOro o0OT0Opa, BHI000pa3oBaHus,
IPUCIOCOOJICHHOCTH OPTraHU3MOB, JEMCTBUS DKOJOTMUECKUX (DAaKTOPOB Ha OpraHU3MBI,
IepeHoca BEIIeCTB W MOTOKAa HHEPrud B HKOCHCTEMAaxX, AHTPOIOI€HHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KpPYroBOpOoTa BEIIECTB M OHOr€OXMMUYECKHX IMKJIOB B
Oouocepe; yMmMeHUE TNPUMEHATh IMOJYyYEHHbIE 3HAaHUA JUId OOBACHEHUS OHOJIOrMYECKUX
IIPOLIECCOB U SIBJICHUM, Ul IIPUHATHUS TPAKTUUYECKUX PEIICHUN B IOBCEAHEBHOM JKU3HMU C LIEIIBIO
obecrieueHust 6€30MaCHOCTH CBOETO 3JI0POBBSI M 3I0POBBSI OKPYKAIOIIUX JIOJIEH, COONIOACHUS
HOPM T'PaMOTHOTO MOBEAEHUS B OKpY’Karolleld MpUpPOJHON cpese, MOHUMaHUe HE0O0XO0AUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUH COBpEMEHHOM ouonoruu IS paloHaIbHOTO
IOPUPOJIONOIB30BAHNSA; YMEHHE pellaTh 3JeMEHTapHble OMOJIOTHYECKHE 3a/1adyM, COCTABIATh
CXEeMBbI MepeHOoca BEIIECTB U HHEPruu B SKOCUCTEMax (LIeNM MUTaHMs); YMEHHE BBINOIHATH
nabopaTopHble W NpaKTHYecKWe paboThl, COOMIOAAaTh HpaBUia MpU paboTe ¢ y4yeOHbIM U
71a00paTOpHBIM  O00OpY/IOBAaHUEM; YMEHHE KPUTHYECKH OLEHUBAaTh M HHTEPIPETUPOBATH
uHpOpMalLMI0 OHOJOTMYECKOTO COJEpXKaHMs, BKIIOYAIONIYIO IICEBJOHAyYHbIE 3HAHUS U3
pa3IMYHbIX MUCTOYHUKOB (CpeicTBa MaccoBOW MH(OPMALIUK, HAYYHO-TIOMYJISIPHBIE MaTepHalIbl),
paccMaTpuBaTh TJ00AJbHBIE SKOJIOTHYECKHE IPOOJIEMbl COBPEMEHHOCTH, (OPMHPOBATH 10
OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3HUIMIO; YMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHbMEHHBIE U
YCTHBIE COOOIIEHUs,, 0000Ias OHOJOTHYECKYI0 HH(POPMALUIO M3 HECKOJIbKUX HCTOYHHKOB,
TPaMOTHO MCIOJIb30BaTh MOHATUHHBIN armapar OMOJIOTHH.

TEMATHYECKOE IINTAHUPOBAHMUE 10 k.

Ne TEMA Koa —Bo yacoB
pasaeJa




1 BBEJIEHHUE 1
2 KJIETKA — EJUHHUIIA ) KUBOI'O 15
3 PASMHOXEHWUWE U PABBUTUE 6
OPI'AHU3MOB
4 OCHOBBI TEHETUKH U CEJIEKIIUHA 12
Hroro: 34

IHOYPOYHOE UIIJIAHUPOBAHMUE 10 k1.

Ne Tema ypoka Hudposbie 06pazoBaTeabHbIe

n/m | Ne o/t pecypchl

1. 1 Brenenue (1 uac) https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

Paznen I
KJIETKA — EJUHHUIA KUBOI'O (15 4)

2. 1 Heopranuyeckue coeTHHEHUS] KIETKH https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

3. 2 Yraesoabl. JIunuabi https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

4. 3 Beaku. Ctpoenne Beakos. ®ynkuuu 6eakos.| https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

5. 4 HyxkJjienHOBBIE KHCJIOTBI. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

6. 5 AT® u Apyrue oprannveckue coenHeHus https://resh.edu.ru/?ysclid=Imzktmoy9f16727

KJIEeTKH. 3978
7. 6 Knerka — 3jieMeHTapHA eIMHUIIA JKHBOTO. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
uTonmna3ma. 3978

8. 7 MemOpaHHBbIE OPraHOUABI KJIETKH. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

9. 8 Sapo. IIpokapuoThl H YYKAPHOTHI. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

10. 9 Oomen BemecTB. PoTocHHTES. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

11. |10 Ofecneyenne KJIETOK JHeprueii 3a cuer https://resh.edu.ru/?ysclid=lmzktmoy9f16727

OKHCJICEHUA OPTaHUYCCKUX BEIIECTB oe3
YuyacTusa KucJjopoaa.

3978
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12. |11 Buosioruyeckoe OKucJIeHHE MPH Y4aCTHH https://resh.edu.ru/?ysclid=Imzktmoy9f16727
KHUCJI0poaa. 3978

13. 12 I'enernyeckasi uHopmanus. YaBoenue https://resh.edu.ru/?ysclid=Imzktmoy9f16727
JHK. Cunte3 PHK. 3978

14. 13 BbuocuHTe3 0e1K0B. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

15. 14 Peryasiuusi pa6oTnl reHoB. ['enHas n https://resh.edu.ru/?ysclid=Imzktmoy9f16727
KJIETOYHAs HHIKEHePHsi. 3978

16. 15 Bupycsl. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

Pazgen 11
PASMHOXEHUWE U PASBBUTUE OPI'AHU3MOB (6 4)

17. | 1. BecnoJioe u mosioBoe pa3muokenne. Muro3. | https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

18. 2. Meiio3. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

19. 3. O1L1010TBOpEHHE. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

20. 4, 3apoabiieBoe pa3BUTHE OPraHU3MOB. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

21. | 5. IMocTaoMGpHoHabHOE pa3BuTHe opranu3moB. | hittps://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

22. 6. Pa3BuTHe B3pOCJIOro opranusma. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

Pazgea 111
OCHOBBI TEHETHUKUA U CEJEKIUHU (12 v)

23. 1. Monoruépuanoe ckpemusanue. Iepsoiii m | https://resh.edu.ru/?ysclid=Imzktmoy9f16727
BTOPOii 3aKoHbI MeHes1. 3978

24. | 2. T'eHorun u ¢peHorun. Penrenne renerudeckux| https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3ajad. 3978

25. 3. Jurubpuanoe ckpemmsanue. Tpernii 3akon | https://resh.edu.ru/?ysclid=Imzktmoy9f16727
Menpnens. 3978

26. 4, CluenjieHHOe HACJIe0BAHME TeHOB. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

27. 5. B3aumoseiicTBHe reHOTHIIA U CPeIbl MPH https://resh.edu.ru/?ysclid=Imzktmoy9f16727
(opMupoBaHuM NpU3HAKA. 3978

28. 6. I'eHeTHYECKUE OCHOBBI MOBEACHUS. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

29. 7. MoaupukanmoHHasi H3MEHYHBOCTbD. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
KoMOuHATHBHAS H3MEHYHUBOCTD. 3978

30. 8. MyTanuoHHasi N3MEHYHBOCTb. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978

31. 9. HacJjiencTBeHHAasi N3MEHYMBOCTD YejioBeka. | https://resh.edu.ru/?ysclid=Imzktmoy9f16727

JleueHue U npeaynpexIeHue
HACJIeACTBEHHBIX 00JIe3Hel.

3978
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32. 10. MeToabl CeJeKIUM. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978
33. 11. Ycenexu cejieKIuu. https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978
34. 12. HrToroBblii ypok. https://resh.edu.ru/?ysclid=lmzktmoy9f16727
3978
35. Pe3epBHbIii ypok https://resh.edu.ru/?ysclid=Imzktmoy9f16727
3978
TEMATHYECKOE INTIAHUPOBAHHE 11 k.
Ne Tema Ko.1-Bo yacoB
pas3aejia
4 IBOJIIOIIUA 11
5 BO3HUKHOBEHME U PA3BUTHE )KU3HUAU 8
6 BO3HUKHOBEHHME U PABBUTUE UEJIOBEKA 5
HA 3EMJIE
7 OCHOBBI 5KOJIOTUHA 10
Hroro: 34 yaca
INOYPOUYHOE INIVIAHUPOBAHHE 11 kaacc
Ne Tema ypoxka Ludporbie 00pazoBaTeIbHbIE peCyPChl
n/m | Ne o/T
Paznen IV
9BOJIIOLUS (11yacos)
1 1 Bo3HMKHOBEHHE U PA3BUTHE https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
IBOJIIOHMOHHBIX MPEACTABJIECHH . 78
2 2 Yapas JIapBuH 1 ero Teopus https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
MPOUCXO0KACHUSI BUTOB. 78
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3 3 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Joka3aTeibCTBA IBOJIOLMH. 78

4 4 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Bua. Kpurepun Buaa. llonyasiums. 78

5 5 PoJib N3MEHYMBOCTH B IBOJIOLMOHHOM https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
npouecce. 78

6 6 EcrecTBennbiii 0T60p. ®opMbl https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
€CTECTBEHHOT0 0TOOPa B MOMYJISIIUSAX. 18

7 7 Hpeiid renos, nzoasiuust — GaKTophl https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
IBOJIIOLHH. 78

8 8 IpucnocodIeHHOCTh — pe3yJ abTat aeiicreus | hitps://resh.edu.ru/?ysclid=Imzktmoy9f1672739
(haKkTOpOB BOJIIOLMH. 738

9 9 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Bunooopa3zoBanmue. 78

10 10 OcCHOBHbIE HATIPABJIEHHUS IBOTIOIHOHHOT O https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
nporecca. 78

11 11 O6o6maromuii ypok mo reme «Mexanusmbl | hittps://resh.edu.ru/?ysclid=Imzktmoy9f1672739
3BOJIIOLHIMOHHOT0 MPOLECCa) 78

Paznen V BOSHUKHOBEHHUE U PABBUTHUE KN3HU (8uacos)

12 1 Pa3BuTHe npeacTaBIeHMii 0 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
BO3HMKHOBEHUM JKH3HM. 18

13 2 CoBpeMeHHbIe B3IUIsSAbl HA BO3HUKHOBenue | hitps://resh.edu.ru/?ysclid=Imzktmoy9f1672739
JKU3HH. 78

14 3 Pa3BuTHe JKU3HH B apXxee, MPOTEP030e, https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
PaHHEM IIAJIE030€. 78

15 4 Pa3BuTHe JKM3HHM B IO3HEM I1aJI€030€, https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Me3030€. 78

16 5 . https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Pa3BuTHe JKM3HM B KaiiHO30€. 78

17 6 MHuoroo6pa3ue opraHn4eckoro Mupa. https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
I pUHIUNIBI CUCTEMATHKH. 78

18 7 CoBpeMeHHas1 KJIaccH(PUKANMS https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
OpPraHu3MoB. 78

19 8 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Knaccudukauus opranusmMosB. 78

Paznen VI BOSHUKHOBEHUE U PASBUTHUE YEJIOBEKA HA 3EMIJIE (54acoB)

20 1 Jloka3aTeILCTBA MPOUCXOKAEHHs YejoBeka | https:/resh.edu.ru/?ysclid=Imzktmoy9f1672739
OT KUBOTHBIX. ITaMNbI IBOJTIOIUN 78
NMPUMATOB.

21 2 . https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
IlepBBIe mpeacTABUTEIH PO IO/, 78

22 3 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
IosiBJieHNE YesIOBEKA PAa3yMHOTO. 78

23 4 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739

@DaKTOpPHI IBOJTIONUH YeJI0BeKa.

78
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24 5 O06o0mamuii ypoK mo reme https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
"Bo3HHKHOBEHHE M PA3BHTHE YeJoBexa Ha | /8
3emue"

Pazgen VII OCHOBBI DKOJIOTHH (10 uacos)

25 1 IIpeamer 3K0J10ruN. IKOJIOTHIECKHE https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
(daKTopbI cpebl. 78

26 2 B3aumojeiicTBre MONMyJIsiMii pa3HbIX https://resh.edu.ru/?ysclid=lmzktmoy9f1672739
BH/IOB. 78

27 3 CoodmecrBa. Jxocucrembl. ITorok 3neprun | https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
M LeNH MATAHNUA. 78

28 4 . https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
CpoiicTBa 3Kk0cucTeM. CMeHa HIKOCHCTEM. 78

29 5 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
ATponeHo3bl. 78

30 6 IpuMeHeHHEe IKOJTOrHIECKHX 3HAHUI B https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
MPaKTHYECKOH AesATeTbHOCTH YesI0BeKa. 78

31 7 Cocras u pynkuuu o6uocepni. Kpyrosopor | hitps://resh.edu.ru/?ysclid=Imzktmoy9f1672739
XMMHYECKHX 3JEMEHTOB. 78

32 8 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739
Buoreoxumuyeckue nmpoueccel B 6uochepe. | 78

33 9 PanuoHa bHOE HCNOJIb30BaHue NPUpoanbIx | hitps://resh.edu.ru/?ysclid=Imzktmoy9f1672739
pecypcoB u oxpana ouocgepbl. I'noéanbupie | /8
JKO0JIOTHYecKHe MPodieMbl.

34 10 https://resh.edu.ru/?ysclid=Imzktmoy9f1672739

OO011ecTBO U OKpY KaIOIIAs cpeaa 78

N

[TPOTPAMMHO-METONYECKOE OBECIIEYHEHUE
s yuureas

buonorus. 10 — 11kmacc: yaeOHUK 17151 00111€00pa30BaTEeIbHBIX
opranu3aiuii: 6a3osbiii yposensb \ JI.K. Benses u np. nox penaxuumeii J1.K.
bensera u I''M. JIpimmnna: ITpocsemenue, 2020.

buonorus. Pabouas terpaas 10-11xi. J[.K.benses, .M. Ipimiuir
buonorus B 3-X Tomax: COBpeMEHHOE PYKOBOJICTBO TI0 00111ei OHMOoJIOTHH
\H.I'pun,Y. Crayr, /1. Teiinop nmox penakiueit P.Conepa: Mup, 2000.
Ocnogsl 5koJoruun. 10-11 kmacc. YueOHuk ajis 001eo0pa3oBaTeIbHBIX
yupexaenuii \ H.M.Uepuosa, B.M. I'anymmn,B.M. Koncrantunos: poda
2005

http://bio.1september.ru/urok/ -Marepuaiisl K ypoky.

s ygyammxcest

baryes A.C.,I'ynenkoBa 'M.A., EneneBckuii A.I'. buosorus. bospmoit
CIIPaBOYHUK JIJIs1 IKOJBHUKOB U MOCTYNAOMKX B BY3bl. - M.: JIpoda, 2004;
2) ®pocun B. H., Cusornazos B. I. ['oroBuMcs kK eAMHOMY
rocyaapcTBeHHOMY 3Kk3ameny. O0uias 6uomnorus. - M.: Ipoda, 2004. -216c¢.
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2. I1.H. Epmaxos, 10.B. lllep6aTrix. buonorus B Bonpocax u 0TBETax. —
Poctos #//1.: U3aBo Poct.yn-Ta, 1993. — 240c.

3. «Enunas xomnexuus Ludposeix ObpazoBaTenbHbIX PecypcoBy (Habop
ndpoBeIX pecypcoB k yueOHukam gunun B.B. [Taceunuka) (http://school-
collection.edu.ru/).
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