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MNOACHUTEJIBHASA 3AIIMCKA

IIpu pa3zpaboTke nmporpaMmsl 110 OMOJIOTUU TEOPETUYECKYO OCHOBY JUISl ONIPECIICHUS OIX0/I0B K
(bopmMupoBaHHUIO cofepxKaHUs yueOHOro nmpeamera «broorus» cocTaBuIN: KOHIIETITYyaIbHbIE TOTOKEHHS
dI'OC COO o B3aMMOOOYCIOBJICHHOCTH IIEJIEH, COMEPIKaHMS, PE3YIbTaTOB 00yUCHHUSI U TPpeOOBaHUN K
YPOBHIO TIOATOTOBKU BBIITYCKHHUKOB, MOJOXEHUS 00 OOIMX LENsAX M MPUHIMIAX, XapaKTEPU3YIOMIUX
COBPEMEHHOE COCTOSIHME CHCTEMBI cpeJHero obuiero oopasosanus B Poccuiickoit denepannu, a Takxe
MOJIOKEHU O crnenuduke Ouosornu, e€ 3HAUYCHUHM B TIO3HAHUHM JKUBOW NPUPOABI U OOECTIeYeHUH
CYIIECTBOBAHHUS 4eI0Be4eCKOro oduiectsa. CoriacHO Ha3BaHHBIM IOJIOKEHUSM, ONPE/IEeHbl OCHOBHbIE
(GyHKINU TPOTrPaMMBI IO OMOJIOTHUHU U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu Ja€r mpeAcTaBIeHUE O ILensax, o0 oOmel crpateruud oOyuyeHwus,
BOCIIUTAHHUS U Pa3BUTHA OOYYAIOIIMXCS cpelncTBamMH ydyeOHoro mpenmera «buomorusy», ompenenser
00s13aTeNIbHOE TMPEAMETHOE COJEpKaHUe, €ro CTPYKTYpy, pacupeleieHue 10 pasfenamM U TeMmawm,
PEKOMEHAYEMYIO IOCIICA0BATEILHOCTh M3YUeHHUs] y4yeOHOro marepuaia ¢ y4€TOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM 00pa30BaTEIbHOTO IpOLEecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaromuXxcs.

B mporpamme mo OGMONOrMH TaKXe YYMTHIBAIOTCS TPEeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM oOy4eHHS B ()OPMHPOBAHWU OCHOBHBIX BHJOB Y4eOHO-
[IO3HABATEIbHOM  J1eATeNbHOCTH/YUeOHbIX JIeHCTBUH OOy4aromMXCsi 10 OCBOCHUIO  COJEPKaHMS
OMOJIOTHYECKOTO 00pa30BAHUS.

B nporpamve mno Ouwonorumu (10-11 xiaccsl, 06a30BbIi ypOBEHb) peaJM30BaH IPUHLUI
MIPEEMCTBEHHOCTH B U3yYEHHH OMOJIOTHH, Ojlaronaps 4eMy B HEH MpocMaTpUBaeTCs HANPaBIEHHOCTh HA
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM E€CTECTBEHHO-HAYUYHOIO MHUPOBO33PEHMS, IEHHOCTHBIX
OpPHEHTAIM JIMYHOCTH, SKOJIOTMYECKOTO MBIIUICHUS, MPEICTABICHUH O 3J0pOBOM 00pa3e KHU3HU H
Oepe’KHbIM OTHOIIEHHWEM K OKpyKatomed mnpuponHoi cpene. [lostomy Hapsay ¢ u3ydeHHEM
00IIEOMOIOTMYECKIX TEOPUH, a TaKXKe 3HAHWN O CTPOCHUH JKUBBIX CHCTEM PA3HOTO PaHra M CYITHOCTH
OCHOBHBIX TPOTEKAIOIIMX B HHUX IMPOILECCOB B IporpaMme IO OHMOJIOTUM YJENEeHO BHHMMaHHE
WCTIOJIH30BAHUIO TTOTYYEHHBIX 3HAHUI B MOBCEAHEBHOM XU3HU UIS PEUICHUsS MPUKIIAIHBIX 33/1a4, B TOM
yuciae:  NpOQUIAKTHUKM  HACJEACTBEHHBIX  3a00JIeBaHMM  4elloBeKa,  MEIUKO-TeHETHYECKOTo
KOHCYJIbTUPOBAHMSI, OOOCHOBAaHHS DJKOJOTMYECKH IIEJIECOO0Pa3HOTO TIOBEACHUS B OKPYXKaromei
MIPUPOJHOM Cpeie, aHAIN3a BIUSHUS X031HCTBEHHOM EATEIbHOCTH YeJI0BEKa Ha COCTOSHUE MPUPOIHBIX
¥ MICKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHHSA K MPUKJIAIHON HAIPABICHHOCTH YY€OHOTO MpeaMeTa
«buonorus» NpoIUKTOBaHO HEOOXOIMMOCTBIO 00ECTIEUCHH ST YCIIOBUH IS peLlieHNs OAHOM U3 aKTyaIbHBIX
3aJ1a4 IIKOJILHOT0 OMOJIOrMYecKOoro 00pa3oBaHus, KOTOpas IpeoaraeT opMUPOBaHUE Y 00 yUaroIUXCsl
CMOCOOHOCTH aJjaTUPOBAThCS K N3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCs COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeaHero odmiero oo0pa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa o0ecrieunBaeT
¢dopmMHpoBaHUE y OOYdYaIOLIMXCS MPEACTABICHUH O HAy4YHOM KapTHMHE MHpa, paciiupsieT u o0oOIaeT
3HAHUA O KUBOH IPUPOJE, €€ OTIIMUNTEIBHBIX IPU3HAKAX — YPOBHEBOW OPTaHU3ALUN U BOJIIOIINH, CO3AAET
yCIOBHA JUIsi: TIO3HAHUS 3aKOHOB JKMBOM MpHUPOJbI, (POpMHUPOBaHUS (YHKIMOHAIBHON TPaMOTHOCTH,
HaBBIKOB 37I0pOBOTO W Oe3omacHOro oOpa3a JXKW3HHW, SKOJIOTHYECKOTO MBINUICHUS, [IEHHOCTHOTO
OTHOIIEHMS K KHBOU MPUPOJIE U YEIIOBEKY.

Bosbmoe 3HaueHne OMOJIOTHST UMEET TaKXKe JUTS PEIISHHs] BOCTUTATEIBHBIX U PA3BUBAIOIINX 32144
cpeaHero obmero oOpa3oBaHusi, colManu3auuu oOyuaronmxcs. M3yuenue Ouosiornu obecrieyuBaeT
ycIoBHst 1151 (POPMHUPOBAHUST WHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U WH(POPMAIMOHHBIX HABBIKOB,
ACTETUYECKOM KYyJIbTYpPbI, CIIOCOOCTBYET MHTErpali OWOJOTHYECKUX 3HAHUU C TMPEJCTaBICHUSAMU W3
IpYTrUX Yy4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3WKH, XUMHUH M Treorpaduu. HazBaHHBIE TOJIOXKEHUS O
npeJHasHaueHUH yuyeOHoro mpeamera «buoyorus» cocTaBUIM OCHOBY JUISL ONpPEIENeHHs MOAXO0J0B K
0TOOPY M CTPYKTYPHPOBAHHUIO €0 CO/ICPIKAHUS, TPECTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OT10op coxepkanusi yaeOHoro npeamera «bruosorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C MO3ULIUI
KYJIbTypOCOOOpa3HOTO TOIX0/a, B COOTBETCTBUU C KOTOPHIM OOYUaIOIIHECs JOJKHBI OCBOUTH 3HAHUS U
yMEHUS, 3Ha4uMble a1 (opMupoBaHus oOIIeH KyIbTYpbl, ONpPEICISAIONINE a/IeKBaTHOE IOBEICHUE
YEJIOBEKA B OKPYIKAIOIICH MPUPOTHON cpesie, BOCTPEOOBaHHBIE B MTOBCEHEBHON KM3HU M TTPAKTHYECCKOM



nesrenbHOCTH. Oco00€ MECTO B 3TOU CUCTEME 3HAHUH 3aHUMAIOT 3JIEMEHTHI COJIEPKaHM, KOTOPBIE CITY>KaT
OCHOBOM 151 ()OPMHUPOBAHUSI MPEJCTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa U
LEHHOCTHBIX OPHEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHH3aIMKA OMOJIOTHYECKOT0 00pa3oBaHMUs.

CTpyKTypHpOBaHUE COAEPKaHUS yueOHOIro MaTepuaa B IporpaMmme 1o OMOJI0rUU OCYLIECTBIIEHO €
y4€TOM MPHUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTSX >KUBOW NMPHPOJIBI, O €&
YPOBHEBOH OpraHu3alud ¥ 3BOJIOLNMM. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorusy BbIIETICHBI CIIEAYIOIINE COJEpKATeIbHbIE JIMHUH: «BbHOoIorHs Kak Hayka. MeTo/Ibl Hay4HOTO
no3HaHus», «Kierka kak Onosoruueckas cucteMay, «OpraHusm Kak 6uosiorundeckas cuctemar, «Cucrema
¥ MHOT000pa3ue OpraHn4ecKOro MUpay, «IBOJIIOIHS KHUBOU MPHPOJIBI», «IKOCUCTEMBI U MPHUCYIIUE UM
3aKOHOMEPHOCTHY.

Lenp n3yyenus yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIaIeHUE 00yUJarOIIUMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJILHON OpPraHU3alMM KHUBBIX CUCTEM Pa3HOTO paHra v npuoopeTeHne
YMEHHH UCIIOJIb30BaTh 3TU 3HAHUS JUIsl TPAMOTHBIX AEMCTBUI B OTHOLLIEHUH OOBEKTOB KMBOM IIPUPOJIBI U
peLeHMs] pa3InYHbIX KU3HEHHBIX IPOOIIEM.

JlocTrxkeHue 1eNu n3ydeHus yaeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00eCIieUrBacTCsI
pelIeHHEM CIICAYIOUINX 3a/1a4:

OCBOCHHE OOYYAIOMIMMHUCS CHUCTEMBbI 3HAHMWA O OWOJIOTMYECKUX TEOpHUSIX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TMIIOTe3aX, MpaBWaxX, CIyXalluX OCHOBOH s (opMupoBaHMs HpeACTaBICHUN O
€CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O METOJaX HAYy4YHOI'O IIO3HAHUS, CTPOCHMM, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CUCTEM Pa3HOIO YPOBHS OpraHM3allii, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHHEe Y OOYYalOLMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX W  TBOPUYECKHUX
CIOCOOHOCTEH B IpoIlecce aHaiu3a JAaHHBIX O MyTSAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3IJIAJOB, UICH U
MOJIXOI0B K U3YYEHUIO KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3alUH;

CTaHOBJIEHHE Yy oOydarommxcsi oOmield KymnbTypbl, (DYHKIIMOHAIBHOW TPAMOTHOCTH, DPa3BUTHE
YMEHUI 00BACHATH U OLICHUBATh SIBJIEHUS OKPYXKAIOILEro MUpa >KUBOW MPUPO/Ibl HA OCHOBAaHUH 3HAHUH U
OTIBITA, TIOJTYYEHHBIX MTPH U3YUYECHUH OMOIOTHH;

¢dopmupoBaHue y 00y4aroIUXCs YMEHUH HJUTIOCTPUPOBATH 3HAU€HUE OMOJOrMYECKMX 3HAHWH B
MPAKTUYECKON JIEATEIIbHOCTH UYEJNOBEKA, Pa3BUTHH COBPEMEHHBIX MEIUIIUHCKUX TEXHOJOTHHA |
arpoOMOTEXHOJIOTHiA;

BOCIIUTAaHHE YOEXJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKMBOH TPUPOIBI,
HEOO0XO0AUMOCTH OEpeXHOro OTHOIIEHUS K Hel, COONMIOJeHMsS 3TUYECKMX HOPM IpH MPOBEACHUU
OMOJIOrMYECKHUX UCCIIEIOBAHUM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH JJIs MOBBIIIEHUS YPOBHS 3KOJIOIMYECKON KYIbTYpHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHHE NPUOOPETEHHBIX 3HAHUN M YMEHUH B MOBCEHEBHOM XKHU3HH JUI OLIEHKH MOCIIEICTBUH
CBOEH NIEATENIBHOCTH 10 OTHOIIEHHUIO K OKpY’Karollei cpezie, COOCTBEHHOMY 3/10pOBbIO, 00OCHOBaHUE U
coOutoIeHre Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucteme cpeanero obmiero oopazoBanus «buonorusy», nzydaemas Ha 6a30BOM ypOBHE, SBISIETCS
00s13aTeNIbHBIM y4eOHBIM MTPEIMETOM, BXOSAIINM B COCTAB MPeIMETHOM obmacTu «EcTecTBeHHO-HAayYHbIE
MIpPEeIMETHI.

Jlnst u3yueHust OMoJaoruu Ha 6a30BOM YPOBHE CPEIHEro o01Iero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 xmacce — 34 gaca (1 gac B Heenmo), B 11 knacce — 34 yaca (1 yac B Hegenmo).



COJAEP/KAHUE OBYYEHUA

10 KUIIACC

Tema 1. buoJsiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBEHHBIMH HaykaMu, ¢uiocoduel, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucreMa OMOIOTHYECKUX HaYK.

Mertonbl 03HAHUS )KUBOW IPUPOABI (HAOII0AEHUE, SKCIIEPUMEHT, OIMCAHKUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdemoHcTpaumMu:

IToprpersr: Y. {apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobl TO3HAHUS JKUBOW IPUPOABI».

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pas3IMYHBIX METOJOB IPU H3YYEHUHU
OMOJIOrN4ECKUX 0OBEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Xuseie cucrembl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus: Omonornu. OTIMYue >KUBBIX
CUCTEM OT HEOPTaHUYECKOW ITPUPOJIBI.

CpolicTBa OuwocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBbIH, OPraHU3MEHHBIM,  MONYJALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubt u cxembl: «OCHOBHBIC TPU3HAKH JKU3HU», «YPOBHH OpraHU3alUU KUBOK
IIPUPOIBI».

O6opynoBanue: moaens Mosekyinl JJTHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKHE 3JIEMEHThI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona n MuHepanbHbIE BELIECTBA.

@YHKIMK BOJABl M MHUHEpPANBHBIX BellecTB B KieTke. [loanep)kaHne OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0€IK0B. AMUHOKHUCIIOTEI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Omiuuuss  (epMEHTOB  OT
HEOpPraHMYECKUX KaTaJlIn3aToOpPOB.

VYrneBoabl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmaj, TJIMKOTEH, IIeJUTI0NI03a). buosnorndeckue QyHKIUN
YIJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pynkuuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHJIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX KUCIOT.
Crpoenue u ¢yukunun JJHK. Crpoenne um ¢dynxuuum PHK. Bunet PHK. AT®: ctpoenue u
byHKINN.

[{uronoruss — Hayka o kiuerke. Kilerounas teopust — nmpumep B3aUMOJCHCTBHS UAEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas >xuBasi cucrema. OOmiyie Npu3HakU KJIETOK: 3aMKHYTasl Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CuCTeMa CHHTEe3a Oelka.



Tumbl KJIETOK: JyKapHOTHUECKass M mpokapuoruyeckas. OCOOCHHOCTH CTPOSHUS
MIPOKApPUOTUUYECKON KJIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTHUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX (YHKIUH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapar ['oabmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUHY, IIacTU il IIporcxoxienne MUTOXOHAPUH U tu1acTua. Bus
wiactug. HememOpaHHble OpPraHouabl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTP, IEHTPHUOIIH,
PECHUYKH, KI'yTUKH. DyHKIIMY OPraHOUIOB KIETKH. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp KieTku. CTpoeHue sijipa: saaepHas o00JI0uKa, Kapuoria3zma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

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

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B  HEXHBOM IPUPOIE»,
«PacrnipenesieHre XUMUYECKUX 3JIEMEHTOB B JKMBOU ITPUPOJIEN.

Tabmuel u cxembl: «[lepuonuyeckass Tabmuia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekynbl AT®», «CTtpoeHune 3ykapuoTUYECKON
KieTkn», «CTpoeHue XKHUBOTHOM KiIeTKu», «CTpOeHHE pacTUTENIbHOM KIeTKu», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKN», «CTPOCHHE s1/Ipa KIETKU», «Y TIeBOAbY, «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHUE IJisi MPOBEACHUS HAOIOICHUM,
U3MEpPEHHi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OaKTEepHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (PEepMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopaTopHast padota Ne 2. «M3yueHue CTpOEHUS KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii o] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENaparax U UX OMUCAHUE.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOmeH BemiecTB, WIHM MeTa0OMM3M. ACCHMWJIAIUS (TJIACTUYECKH OOMEH) u
JUCCUMMIIALINSA (PHEpreTUUecKuii 0OMEH) — IB€ CTOPOHBI €IMHOT0 Ipolecca Merabonusma. Poib
3aKOHOB COXPAHEHUS BEILECTB U SHEPTUU B TOHUMAaHUH MeTa0oIu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U rerepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BELIECTB U IIPEBPALICHUH JHEPTUU B KIIETKE.

®otocunre3. CBeroBas u TeMHOBas (a3el (orocunTe3a. Peaknuu ¢doTocunTesa.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (HOTOCHHTE3A /ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolue OakTepuu. 3Hau€HHE XEMOCHHTe3a I JKU3HU Ha
3emute.

OHepreruyeckuii oOMeH B KieTke. PaciieruieHme  BEIIECTB, BbICICHHE U
aKKyMYJINPOBAaHHE SHEPTUU B KJIETKE. DTarlbl S3Heprerndeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KJIETOYHOE JbIxaHue. OKHUCIHUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHresza. l'eHernyeckas wuHpopmamms u JIHK. Peanmzanus
reHeTUYecKoil MHpopMmaluu B KieTke. ['eHeTnueckuil koA U ero cBOMcTBa. TpaHCKpUNLIUS —
matpuunblii cunTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIIOT. Poib pubocom B GuocuHTe3e Oernka.

Hexknerounsie popmbl )ku3HU — BUpYChI. MlcTopust oTkpbiTus BUpycoB (. V. IBaHOBCKUiA).
Oco0EHHOCTH CTPOCHMsI W >KM3HEHHOTO ITMKJa BUPYCOB. bakrepuodaru. bome3nu pacreHuid,



KUBOTHBIX M YEJIOBEKA, BhI3bIBaeMble BUpycaMu. Bupyc mmmyHoneduuura genoseka (BUY) —
Bo3Oyautens CIIMa. OOpaTHasi TpaHCKpHUIIMsS, peBepraza W uHTerpasza. l[IpodwumakTuka
pacrpocTpaHeHHUs BUPYCHBIX 3a00JICBaHUH.

JdemoHcTpaumuu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubt u  cxembl: «Tunmbl  nuranus», «Mertabonusm»,  «MUTOXOHAPUSY,
«QHepreTuueckuit oomen», «Xnopormiact», «Dorocunres», «Ctpoenue JHK», «Crpoenue u
¢GyHkunoHMpoBaHUEe TeHa», «CuHTe3 Oenka», «l'eHernueckuil kon», «Bupyce,
«bakrepnodarn», «Ctpoenne wu sku3HeHHbld 1wKin Bupyca CIIHMla, OGakrepuodaray,
«Pemmukanms JJTHK».

Oo6opynoBanue: monenu-anmukanuu «Y apoenue JHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHHue KIETKH», MoJienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KU3HEHHbIM 1ukin Kietkd. Murtepdaza um mutos. Ilpoueccsl,
npoTekaromue B uHTEpdaze. Permmkamms — peakuuss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBIII Habop — KapuOTHIl. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHUS U MHAWBHUYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Jenenue knetku — muto3. Ctaauu muto3a. [Ipoueccel, mporucxoasiiye Ha pa3HbIX CTaIUsIX
MuUTO3a. broaorn4eckuii CMbICII MUTO3a.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOKEHUS OPraHU3MOB: Oecrosnoe u nojoBoe. Buspl 6ecrnonoro pasMHoKeHuUs:
JICJICHUE HaJ/IBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHUE, BETETaTHUBHOE
pa3MHOkeHUe. MICKycCTBEHHOE KIIOHMPOBAaHNE OPTaHU3MOB, €r0 3HaYCHUE JUIs CEIECKIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meito3. Cranun Mmenosa. IIponeccsl, nmpoucxoasdmme Ha cragusx menosa. IloBenenune
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["ameTorenes — npotecc 00pa3oBaHUs MOJOBBIX KJIETOK y *KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrnepMaro3ouf,
AWIEeKIeTka) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOEHHs SHLEKIETOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BUTHE (OHTOreHe3). OMOpUOHAJIbHOE pa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHS Y IO3BOHOUHBIX >KMBOTHBIX: JApOOJEHME, TracTpyJsuus,
opranoreses. IloctamMOproHanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOE). BinsHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenunil. OHTOT€HE3 IBETKOBOIO PacTEHUs: CTPOEHUE CEMEHH, CTaJAuU
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «@OpMbI pa3MHOKEHHUST OPTaHU3MOBY, «/IBOIHOE OMIIOIOTBOPEHHUE Y
I[BETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii»,
«CTpoeHHe MNOJIOBBIX KIETOK», «CTpoeHue xpomocomsl», «KierouHblil nukim», «Pernmmkanus
JHK», «Mutos», «Menosy, «IIpsimoe n HenpsiMoe pa3BUTHEY, «] 'aMeTOreHe3 y MIIEKOTTUTAKOIIUX
Y 4€JI0BeKay, «OCHOBHBIE CTaAMH OHTOTCHE3A.

O6opynoBaHue: MHUKPOCKOI, MHUKpornpenaparbl «CrepMaTo30U]Ibl MIIEKOIUTAIOIIETOY,
«SlitnexneTka MIEKONUTAIOIIEro», «KapuokuHes3 B KJIeTKaxX KOPEIIKa JIyKa», MarHUTHAsI MOJIEIIb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

JlaGopaTtopHnast pabora Ne 3. «HabGmromenne MuTo3a B KJIETKaX KOHYMKA KOPEITKa JTyKa Ha
TFOTOBBIX MUKpOIIpenapaTaxy.



Jlaboparopuass pabota Ne 4. «/3yueHue CTpOCHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieacTBeHHOCTh H M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pasButuss reHetuku. Ponbs nuronorum u
IMOPHOJIOTHN B CTAHOBJICHUU T€HETHKH. BKiag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHEeTUKH (TUOPUIIOIIOTUYECKUH, LUTOTeHEeTHYECKUM, MOJEKYISIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTn4yeckasi CMUMBOJIMKA, UCIIOJIb3yeMasl B
CXeMax CKpellUBaHuM.

3aKOHOMEPHOCTH  HACJEIOBaHUS  IPU3HAKOB, ycTaHOBJIEHHble [.  MeHnaenem.
MounorubpunHoe ckpermBanue. 3akoH equHo00pa3us TuOpuI0B repBoro noxkosneHus. [Ipasuio
JOMHMHHMpOBaHMs. 3aKOH paclleIuIeHHs Ipu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHUPOBAHUE.

Jurubpuanoe  CKpeuMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAaHUS  MPH3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUA. AHAJIU3UPYIOLIEE CKpeIllMBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIUBAHUS ISl ONIPEIETICHUsI TEHOTUIIA OCOOU.

CuenneHHoe HaciegoBaHnue mpu3HakoB. Pabora T. Moprana mno CHEIUICGHHOMY
HacCJeI0BaHMIO T'eHOB. HapylleHue cuemieHns TeHOB B pe3yibTaTe KPOCCHHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCcKre KapThl.

['eneruka nona. XpoMOCOMHOE OIpeNEIeHHE 10J1a. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMmeTHble opraHu3Mmbl. HacimenoBaHue NpPU3HAKOB, CUEIUVIEHHBIX C
IIOJIOM.

N3meHunBOCTh. BUIbl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpelibl
B HEHACJICJICTBEHHOW HW3MEHYMBOCTU. XAapaKTEPUCTHKA MOAU(PUKALMOHHOW H3MEHUYUBOCTH.
BapuanuuonHusiil psg u BapuanuoHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE IIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHONW N3MEHYMBOCTH.

HacnencrBeHHas, iy reHOTUIMYECKasi, U3MEHUYMBOCTh. KOMOMHATUBHAs M3MEHUUBOCTb.
Meiio3 u MoNOBOM mporecc — OCHOBA KOMOMHATHBHOM M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBoCcTh. Kiaccu¢ukanuss MyTanuid: TeHHblE, XpPOMOCOMHBIE, T'eHOMHble. YacToTa U
IPUYMHBI MyTaluil. MyTareHHble (akTopbl. 3aKOH FOMOJIOTMYECKUX PSIIOB B HACJIEICTBEHHOMN
n3Menunsocty H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTh U H3MEHYUBOCT.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIBI TE€HETHUKH YEJIOBEKA!
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OUOXUMHUYECKUU, MOJICKYJISPHO-
reHeTuuecknii. COBpEMEHHOE OIIPENEJICHUE TEHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUpPOBaHKUE, B ToM uyucie ¢ nomomipio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHus
YeJoBeKa: TeHHble O0oJie3HH, OOJe3HM C  HACJIEACTBEHHOW MpPepacroiokKEeHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIBI 370POBOTO 00pa3a XKHU3HHU, TUATHOCTUKHU, MPO(PUIAKTUKN U JICYEHUS! T€HETHUECKUX
Oone3nel. MeauKo-TeHeTHUECKOe KOHCYJIbTUPOBAHME. 3HAUEHHE MEAMIIMHCKONW TE€HETHKU B
NPEOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeTI0BeKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBumos.

Tabmuupl u cxembl: «MOHOTMOPUHOE CKPEUIMBAHUE U €r0 IUTOr€HEeTHYECKasi OCHOBAY,
«3aKOH pacuICIUICHUs] M €ro IUTOT€HETHYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnHoe ckpeumBanue», «LluTonrornueckue OCHOBBI JUTHOPUIHOTIO CKpEIIMBAHUS,
«Meiio3», «B3aumoneicTBue aJlJIebHBIX T€HOBY, «I eHeTHYeCKHne KapThl pACTEHHM, )KUBOTHBIX U
qyenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTH HACJIEIOBAaHUSA, CLEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bunael wusmenunBoctu», «MoaudukannoHHas
W3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropayn, «['eHeTHKa Tpymnmn KpoBu», «MyTamroHHAs
U3MEHYUBOCTbY.



O6opynoBanue: Monaenu-amminkanun «MoHOrHOpUAHOE CcKpemmBaHue», «HemnmomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, MmyTauuu (GOpMbl KPBUIEB U OKPACKH Tea), repOapuit
«I"opox moCeBHOW.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 5. «M3yyeHue pe3ynbTaToB MOHOTUOPUIHOTO U JUTUOPUIHOTO
CKpEIIUBAHUS Y IPO30(HUITBI HA TOTOBBIX MUKpPOIIpENapaTax.

JlaGopaTopnas pabora Ne 6. «3yyeHue MoauduKanMOHHON U3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabora No 7. «AHamu3 wMyTanmid y JApo30oHIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesekuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknusi Kak Hayka W Ipolecc. 3apoKIeHHe CeleKInH U AoMecTukanus. Yuenue H. U.
BaBwiioBa 0 LEHTpax HPOMCXOXKJIEHUS M MHOrooOpasusi KyJabTYpPHBIX pacTeHuid. LleHTpsl
MIPOUCXO0KICHHS TOMAITHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOAbI CENeKIMU. MaccoBbId U MHAUBUAYAIbHBIN OTOOPHI B CENEKIIMU
pacteHuil u kuBOTHBIX. OlIeHKa 9KcTephepa. bIN3KopoaCTBEHHOE CKpEIIUBaHUE — UHOPUIAMHT.
Uucras nmuaust. CKpelmnBaHue YUCTHIX TUHUMA. [ eTeposuc, wiu rudbpunnas cuia. Hepoacrsennoe
cKkpemuBaHnue — ayrOpuaunr. OtganénHHas ruOpuguzanus U e€ ycnexu. VcKycCTBeHHBIN
MyTareHe3 U IOJy4YEHHE MOJUILUIONI0B. JIOCTM)KEHUSI CEJIEKUMM PAcTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

buortexHonoruss kKak oTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kierounas wumxenepusi. Knetounsie
KyJIbTYpbl. MUKPOKJIOHAJIbHOE Pa3MHOXKEHHE pacTeHHi. KiioHupoBaHue BbICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHEe M JdTh4Yeckue mpodreme. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. IBaHoB.

Tabmuiel U cxeMmbl: kapta «LIeHTpBI MPOMCXOXKIEHUS W MHOTO0Opa3usi KyIbTYpPHBIX
pactenuit», «Ilopoasl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «llomummounus», «OOBEKTHI
OouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

O6opynoBaHue: MYJSKU IJIOJ0B U KOPHEIUIOJOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035IICTBEHHBIE PACTECHUS.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJeKIMU PACTeHH M KHUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIIBITATEIbHBIH yYacTOK, B TEIIMYHOE
X035UCTBO, Ta00PaTOPHIO arpOYHUBEPCUTETA WIIH HAYYHOTO IICHTPA)».

11 KJJACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanochUIKKM BO3HUKHOBEHUS SBOTIOLIMOHHON TEOPUHU. DBOIIOIIMOHHAS TEOPHUSI U €€ MECTO
B OMosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzeTesbCcTBa 3BOJIIONMH. [1ajTeoOHTOIOrHYeCcKHeE: TOCIEJ0BATEIFHOCTE ITOSIBJIIEHHS BH0B
B MAJICOHTOJIOTHUECKOM JIETOMHMCH, Tepexoanble (opmbl. buoreorpaduueckue: cXoICTBO U
paznuuune dayH u GIop MaTEPUKOB M OCTPOBOB.

DOMOpHOIOTHYECKHE: CXOACTBA W Pa3IMuvs dMOPHOHOB Pa3HBIX BUOB IMO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHYHBIC, py,ZlI/IMeHTapHBIC OpFaHBI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0O0JNYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKylMe Cuibl  3BOJIIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECypCcoB, HeompelenéHHas HW3MEHUYMBOCTh, OOphOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerndeckas teopust 3Bosmonuu (CTO) u e€ ocHOBHBIE NOJIOKEHNUS.

Muxkpossomtonus. [Tomynsanus kak equHUIA BUIA U 3BOTIOLUH.

JBuoxkympe cuibl ((pakTophbl) 3BOJIONWU BHIOB B MpUpoje. MyTalMOHHBIN TMpolecc U
KOMOMHATUBHAs U3MEHYMBOCTb. [lonmysairioHHbIe BOJIHBL U Apeiid reHoB. M3omamus u Murpanusl.

EcrectBennblii oTO0p — HampaBistomuid ¢aktop 3Bomonnd. DopMbel eCTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3BOJIONUH. [Ipumepsl npucnocoOnenuit
y OpraHu3MoB. ApoMop(03bl U UIN0ATANITALIMH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHUeCcKoe.

Makpossomtonus. @opmbl 3BoIIOLUU: (UIETUYECKAs,, IUBEPIeHTHAs, KOHBEpreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne  OT  HECHNEUUATU3UPOBAHHBIX  TPEIKOB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs paJaualus.
JdemoHcTpaumMu:

[Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, O.
['exkenb, @. Miomnep, A. H. CeBeprios.

Tabmuie! u cxembl: «Pa3BUTHE OPraHUYecKoro Mupa Ha 3emiie», «3apoIbIIIN TO3BOHOYHBIX
KUBOTHBIX», «ApXeonTepurcy, «@opmMbl 00phOEI 3a cyliecTBOBaHHEY», «ECTeCTBEHHBII 0TOODY,
«MHorooOpa3ue cOpTOB pacTeHuit», «MHorooOpa3ue MOpoA >KUBOTHBIX», «[lomymsiumy,
«MyTanoHHas U3MEHYUBOCThY, «Apomopdossry, «Manoananranuny, «O0mIas aerenepanus,
«/IBmxyiue cuibl 3Bosronuny, «Kapra-cxema mapmipyta nyremectsus Y. Jlapsunay, «bopbda
3a CYyILIECTBOBaHUEY, «IIpucnocoOiaeHHOCTH OpPraHU3MOBY, «["eorpaguueckoe
BUJI000pa3oBaHuey», « IKOJIOTHUECKOe BUA000pa30BaHUEY.

OOGopynoBaHue: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMHU THIIAMHU OKPACKH, HA0Op TIIOJ0B U
ceMsiH, Kosuteknus «[IpuMephl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAENb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHUE TOJIOBHOTO MO3ra IO3BOHOYHBIX .

buoreorpaduyeckas kapra wMupa, Koiekuus «@DOpMbI COXPaHHOCTH HCKOIMAEMBIX
JKUBOTHBIX W PACTeHMIT», Mojenb anrumkaiusa «llepekpéct xpoMocomy, BIaKHBIE MpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlposoduna» (HOpMa,
MyTaluu GOpMbI KPBUIHEB U OKPACKH TEJA).

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:

JlabopaTtopHnas pabota Ne 1. «CpaBHEeHHE BUAOB IO MOP(OJIOTHIECKOMY KPUTEPHUIOY.

Jlaboparopunas pabora Ne 2. «OmnucaHue TPUCIIOCOOICHHOCTH OpraHu3Ma u g
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KM3HU HA 3emJie.

JloHay4yHbIe TIpEACTABICHUS O 3apOXKIACHUU KW3HU. HaydHble TUIIOTE3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 W MaHCIepMHs. XUMHUYecKas SBONIONUS. AOHWOTEHHBI CHHTE3
OpPTraHWYECKHUX BEIIECTB U3 HEOPTAHHMUECKUX. DKCIIEPUMEHTATHLHOE IMTOTBEP)KICHHE XUMUUECKON
sBomtonnu. HauanbHele Tanel Ouonorudeckoii apoirorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIECTKH. [lepBble KIETKH M WX HBOJIOIHS.
DopMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.

Pa3zButne xu3Hu Ha 3emite 1o apam u nepuoaam. Karapxei. Apxelickas u mpoTepo30icKas
apsl. [Taneo3olickast 3pa u €€ mepuoIbl: KeMOPUICKUHN, OPIOBUKCKUH, CUITYPUICKUH, TE€BOHCKHUH,
KaMEHHOYTOJIbHBIN, TEPMCKHIA.



Me3o030iicKas 3pa U €€ IepuoAbl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 KUBOTHBIX. [losiBIeHEe, pacuBeT
Y BBIMUPAHUE IPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak oTpa)keHue 3BOoUrUA. OCHOBHBIE CUCTEMATUYECKHE
TPyl OPraHU3MOB.

OBOJIIOLIMS  4YeJIOBEKAa. AHTPONOJOrus Kak Hayka. Pa3Buthe mnpeacraBieHHil o
IIPOUCXOXKIECHNUHU YesloBeKa. MeTo/1bl u3yueHus: aHTponorene3a. CXoAcTBa U pa3indus 4eJI0BeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

HBwxynme cuibl  (pakTopbl) aHTpomoreHe3a. HacnencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TpyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONMUTEKU, YEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepranbckui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEeMsl CYILIECTBOBAHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM T'OJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJBIIME pachl: €BPONEOHAHAs (eBpaszuiickas), HErpo-
aBcTpajioujiHas  (dKBaTOpuaidbHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnHCTBO
yesoBedyeckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmunpe! u cxembl: «Bo3nukHoBeHne ColHEYHON cUCTeMbl», «Pa3BUTHE OpraHMYecKOro
mupa», «PacturenbHas kietka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KIeTKaw,
«CoBpeMeHHasi CUCTEMAa OPraHWYECKOro mMupay», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOEHUS
YyeJloBeKa U 4YelIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJIO0K
IIPEIKOB COBPEMEHHOIO YejoBeka», «JlpeBHelmme moan», «/peBrue mromnm», «llepsble
COBpPEMEHHBIE JON», «UenoBeuecKkre pachl».

Ob6opynoBanue: wMmynsixku  «lIporcxoxaenue denoBeka» (OHOCTBI aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIK M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeNloBeKa (KaMHH-4YOIIephl, pyOuia, ckpebia), TeoXpoHoJIoruyeckas tadbiauia,
KosuteKus «DopMbl COXPaHHOCTH UCKOIMAEMBIX )KUBOTHBIX M PACTEHUI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:

[Mpaktuueckas padora Ne 1. «/3ydeHue ucKomaeMbIX OCTaTKOB PAaCTEHHUI M >KUBOTHBIX B
KOJUICKIUAX».

OKcKypcusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeAUECKU My3€eil).

Tema 3. Opranusmbl U OKpY Kalolas cpeaa.

Okonorussi Kak Hayka. 3ajadud M pa3Aenabl AKOJOTMH. METoAbl HSKOJIOIMYECKHX
HCCIJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3JAYIIHAs,  IOYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skonorndeckux (hakTopoB: aOMOTHUECKHUE,
OMOTHYECKUE U aHTpOIOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTOphl:  CBET, TeMIeparypa, BIaKHOCTb.  DOTONEPHOAU3M.
[TpucniocoOneHust OpraHu3MoB K JeicTBHIO a0NOTHYECKUX (aKkTOpoB. bruosornueckie puTMbl.

buotnueckne  Qaxroppl. Buasl OMOTHUECKMX  B3aMMOJAEHCTBHH:  KOHKYpPEHIIHA,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEUTpaau3M. 3HaueHHEe OWOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B MPUPOAHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH MOMyasinud. OCHOBHBIE TIOKA3aTeIH MOIMYJISALUU:
YHUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHUCICHHOCTHU TIOMYJISIIAN U €€ PETYIISIIHA.

JdemoHcTpaumuu:

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

TabGmuupl n cxemsl: kapra «I[Ipupoausie 3061 3emian», «Cpeapl OOUTaHUS OPraHU3MOBY,
«Doronepuogusm», «llomymsanuuy, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISALUN
UHpY30pUun-TyQesnbkn», «[luiessie nemnm».

JlaGopaTopHble M NpaKkTHYecKHe PadoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdonornueckre 0COOEHHOCTH PaCTCHUM M3 PA3HBIX MECT
oOUTaHU».

JlaGopatopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktuyeckas padora Ne 2. «I[loncuér mIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI».

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranmzmMoB —  OuomneHo3. CTpykTypsl  OuomeHo3a:  BHJOBafd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

DKoJOTHYecKre CUCTeMBbI (dKocucTeMbl). [loHsTHE 00 SKOCHCTEME M OHOTEOIEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTelIM HKOCUCTEMbI: Omomacca,
OPOAYKLIMSI. OKOJOTMYECKHE MUpaMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysLus, pazputue. CyKueccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE IKOCUCTEMBL. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI. buojormueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroiunmBocTH dKocucTeM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenune B. U. Bepnaackoro o 6nocdepe. I'panuiisl, coctaB u cTpykTypa Ouocdepsl. XKuoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB M OHOT€OXMMHMYECKHE LHMKIBI 3JI€MEHTOB (YyIriiepoaa, a3oTa).
3oHanbHOCTH OHocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTpONOreHHble n3MeHeHus B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

Cocy1ecTBoBaHNE TPUPOBI U YernoBeyecTBa. CoxpaHeHne OMOpa3HOOO0pa3Hs Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBA pallMOHANIBHOIO YIPaBIEHUs IPUPOIHBIMU peCypcaMu M UX
ucnosib3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumnu:

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

Tabmuuel u cxemsl: «[lumessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypa», «lIpupoaHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrMueckas mnupamuaa», «buocdepa u YemoBex»,
«3JKocucTeMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHoleH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Baxkueiimue
MCTOYHUKHU 3arpsi3HEHUsl BO3JlyXa U TPYHTOBBIX Bom», «[louBa — BakHeWIIas cOCTaBISOLIAS
ouocheprr», «Paktopsl ngerpajanuu  nouBy», «llapHukoBblii  3ddexT», «DaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mas cTtpykrypa ouochepsn», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B O6uocheper,
«KpyroBopot a3ora B mpUpoie».

Ob6opynoBanue: MoAeTb-anmIMKanus « TunuaHsie OMOIEHO3bI», Tepbapuii «PacTuTenbHbIe
cooOrmiecTBay, Kojulekuuu «buoreHo3», «BpeauTenn BaKHEWIINX CEITbCKOXO03SMCTBEHHBIX



KyJIbTYp», TepOapuu M KOJUICKIUH pACTeHWH M IKUBOTHBIX, NpPUHAICKAIIME K Pa3HBIM
9KOJIOTUYECKHUM TpymmaM ogHoro Buaa, KpacHas kaura Poccuiickoit deneparuu, n3o0paxeHus
OXpPaHACMBIX BUIOB paCTeHI/Iﬁ U ) KUBOTHBIX.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 BUOJIOTUMU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHNMA

Cormacao ®I'OC COO, ycraHaBiIMBalOTCA TpeOOBaHUS K pPE3yJbTaTaM OCBOCHHS
00yJarIUMUCS TIPOTpaMM CpeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B crpykType NMUHOCTHBIX pE3yJabTaTOB OCBOECHMs Ipenmera «buonorus» BblAelEHBI
CIIEyIOIIMNE  COCTaBIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Tpa)kIaHCKON
UJCHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOIPEAEIEHUIO,
HaJIMYUE MOTHBAIMM K OOYy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTUS
OHMOJOTUYECKOr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXcsi PyKOBOICTBOBATHCS B CBOCH
JIESITEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMU, MPUCYLIUMHU CHCTEME OMOJIOTrHYECKOI0
o0pa3oBaHus, HATMYHE KOJIOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBHUTh IIENIU U CTPOUTH
YKU3HEHHBIE IJIaHbl.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHUs Ipeamera «buosiorus» AOCTUraroTCs B €IMHCTBE
yueOHOW M BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCUHCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU LICHHOCTAMM, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMH IOBEAECHUS M CIIOCOOCTBYIOT IIpoIeccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULIMM JIMYHOCTH, MAaTPUOTH3MA,
YBa)XEHUSI K 3aKOHY U IPaBOINOPSIKY, YEJOBEKY TpyJa U CTapLIeMy IOKOJIEHHIO, B3aUMHOIO
YBaOXEHUS, OEpEeKHOr0  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEQUI0O W  TPaJULUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEN Cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHs yueOHOTo npenMera «buonorus» MomHKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTH OOYUarOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3UIUEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHUH, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa M ONBITA ACSITEIBHOCTH B IIPOLIECCE PEATU3aLUNd OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCcKOro BOCIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  O0ydYarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00I1eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBa)k€HHWE 3aKOHa U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOIH TBOPUYECKOH NIE€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U IMO3HABATENIbHBIX 33124, BBHIMOJIHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEENSITh COOCTBEHHYIO TO3HUIIMI0O TI0 OTHOIIEHHWIO K SIBICHHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHHME YUUThIBaTh B CBOMX JEMCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIOJIEH ¢ pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4EOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXXUTEIBHOIO OTHOLIECHUS K MHEHHIO
OTIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/IEPIKAHMS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UICHTUIHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;



LEHHOCTHOE OTHOLIEHUE K MPUPOJTHOMY HACIEIUIO U MAMITHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYJIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pAa3BUTHE OUOJIOTHH,
NOHMMAHUS 3HAueHUsi OHOJOTMM B TO3HAHUM 3aKOHOB MPHUPONbI, B >KM3HU 4YelOBEKa U
COBPEMEHHOT'0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CIIY’)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POJMUTEISAM, CO3JaHUIO0 CEMbU HA OCHOBE OCO3HAHHOT'O
MPUHSATHUS LEHHOCTEN CEMEMHOM )KMU3HHU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOUM MPUPO/IBI U €€ IICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocnuTAaHHWS, (opMHPOBaHMSA  KYJbTYPbl 310POBbSL M
IMOLMOHAJIBLHOIO 0JIArONoJIy4usi:

MOHMMAaHUE U peain3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (370pOBOE MUTAHUE,
COOJII0ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATAaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIHIXA,
perynsapHas (Qu3nyeckas aKTHBHOCTH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIOJICH;

OCO3HaHHE TOCIEACTBUI M HENPHUSATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPYY, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLMATIbHON HAIIPABIEHHOCTH,
CIOCOOHOCTH UHUIIMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIBLHO BBIMOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodeccHoHANbHON AESITeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBII BBIOOP OyayIieit mpodeccun 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHUIO M CaMOOOpPa30BaHUIO HA MPOTHKEHUU BCEH
KU3HU,

7) 3K0JIOTMYEeCKOTr0 BOCTINTAHUSA:

9KOJIOTUYECKH 11eJIecCO00pa3HOe OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILLIECTBOBAHHS;

MOBBIIICHHE YPOBHS JKOJOTHYECKOW KYJIBTYphI: NMPUOOPETCHHE OMBITa TUTAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JIsl OKPYKAIOLIEH Cpeibl;

OCO3HAHUE TJIO0ABHOTO XapaKkTepa YKOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

CIIOCOOHOCTH UCMOJB30BaTh MPUOOpPETaeMble MPU W3YYCHUH OMOJIOTUU 3HAHUS U YMEHUS
MpU peIIeHUH TPOOJIEeM, CBSI3aHHBIX C PallMOHAIBHBIM IMPUPOIONOJIb30BAaHUEM (COOIMI0IEHNE
MpaBuJl MOBEICHUS B MPHUPOJIC, HANPABJICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHochepbl);



AKTUBHOE HEINPUITHE JCUCTBUM, NMPUHOCAILIUX BPEA OKPYKAIOLIIEH NPUPOJHOM Cperne,
YMEHHUE MPOTHO3MPOBATH HEOJArONpUSATHBIE YKOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYphI, OIBITa
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
IIO3HABATEJIbHOM, KOMMYHUKATHBHOM M COLMAJIBHOM IPAKTUKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKON JEeATEIbHOCTH dKOJIOTHUECKONW HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW IPAKTUKH, OCHOBAaHHOIO Ha JAMalore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B IIOJIUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3BIKOBOM M UNTATEIIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U [IO3HAHUS MUDA;

NOHUMaHue cnenuuduku OHONOrMM Kak HayKd, OCO3HaHMA €€ poiu B (HOPMUPOBAHUU
palMoOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3JaHUN LEIOCTHOTO MPEICTABICHHUS 00 OKPYKaIOLIeM
MHUpe KaKk O €IUHCTBE IPUPOAbI, YelOBeKa U oOIecTBa, B IO3HAHUU HPUPOAHBIX
3aKOHOMEPHOCTEW U pEIICHUH MTPOOIIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsl COBPEMEHHOW LIMBUIM3ALMU: 00eCreueHUs
HOBOT'O YpOBHSI Pa3BUTHS MEIULMHBI, CO3JAHUE NEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YEJIOBEUECTBA, MIOMCKA IyTeH BBIX0Ja U3 IN100aIbHBIX
HKOJIOTMYECKUX NPO0OJIeM U oOecreueHus Nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PAllUOHATILHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOIOTWYECKUX 3HAHWN B LIEJISIX MOBBIMICHUS OO0
KYJBTYpbl, €CTECTBEHHO-HAy4HON TIPaMOTHOCTH, KaK COCTaBHOW YacTH (PyHKIMOHAJIbHON
IPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi Ipu U3y4eHUH OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSICHEHWS SBJICHUUN
OKpY’KAaIOIIer0 MHpa M HPOMCXOJANIMX B HEM H3MEHEHMH, yMEHHE JaeiaTb OO0OCHOBaHHBIE
3aKJIIOYEHHUS HA OCHOBE HAay4HbIX (DaKTOB M MMEIOIIMXCS JAaHHBIX C LEJIbI0 IOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJs pelleHus
npo0JeM B peaibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH OCYHIECTBIATH IPOECKTHYIO U
HCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBUM C IKHU3HEHHBIMU
NOTPEOHOCTSMHU.

METAINPEAMETHBIE PE3YJIbTATHBI

MeranpeamMeTHble pe3yNbTaThl OCBOCHHUs y4deOHOro mpeamera «bHOJOTHS» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHHS MHMPOBO33PEHHS] OOYYAIOIIMXCA  MEXKIUCIUIUIMHAPHBIE
(MeXMmpeaIMeTHBIE) O0IeHAYYHbIE TIOHATHS, OTPAKAIOIINE [IEJTOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUS,
SBIIGHUE, TPOIECC, CHCTEMa, HAy4YHBIM (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUe, HAOII0JeHNe, W3MEpPEHHE, SKCIEPUMEHT M JPYIrHX), YHUBEpCaJbHBIE
yueOHbIe JeicTBUS (MO3HABaTeIbHbIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COLMAIBHON KOMIIETCHIIMH OO0YyJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.



MeranpeaMeTHbIe PEe3yNbTaThl OCBOSHUS MPOTPAMMBI CPEIHEro oOIero oOpa3oBaHUS
JIOJDKHBI OTPaXKaTh:

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUSIMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyallU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIIOJIb30BATh MPY OCBOCHUH 3HAHUN TIPUEMBI JIOTHYECKOTO MBIIIUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KiIacCHU(pUKAIMK, OOOOIICHHUS), PACKPHIBATh CMBICT OHOJOTHYECKUX TOHATHHA
(BBIICNATH WX XapaKTePHBIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMU);

ONpeNeNaTh UENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl ACATEILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCTIOJIb30BaTh OWOJIOTHYECKUE MOHSITHUS ISl OOBSCHEHHS (AKTOB W SIBICHHHA KHBON
TIPUPOJIBI;

CTPOMTH JIOTHUECKUE PACCYXKICHUS (MHIYKTUBHBIC, JICTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBACMBIX SIBICHUAX, (DOPMYJIUPOBATH BBIBOIBI U
3aKIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIEC CPEACTBA JUIS MPEACTABICHUS CYIICCTBCHHBIX CBS3CH U
OTHOILIECHUIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKE IMPOTUBOPEYMU Pa3HOrO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIM3a UMCIOIIUXCS MaTEPUATBHBIX
¥ HEMaTepUAITBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHUPOBATh W BBINOJHIATE DPa0OTy B YCIOBUSIX PEaJbHOrO, BHUPTYAJILHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
paspenieHus mpodIieM, CITOCOOHOCTRI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pelIeHUs MPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIC BHJBI JCSITEILHOCTH [0 TOJIYYCHHUIO HOBOTO 3HAHUSA, €0
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallMsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX U COIMATLHBIX TIPOSKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTENbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaITUsX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJlM3UpOBaTh 3a7ady, BBIABUTATH
TUIIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH IMOJTYICHHBIE B X0JIC PEIICHHS 3a]1a9H PE3YJIbTaThl, KPUTHUECKU OIICHUBATh
WX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIICHUBAThH IPUOOPETEHHBIHN OITBIT;,

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEPEHOca CPEACTB M CIIOCOOOB JIEHCTBUS B
poeCCHOHAIBHYIO CPENY;

yMETh TEpPEHOCUTh 3HAHWS B  T[O3HABATENbHYI0O U  MPaKTUYECKyl0  oOyactu
KHU3HECITCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJCH, IpEIJiaraTh OPWUTHHAIBHBIC TOJIXOABI W PEIICHHS, CTaBHTH
poOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:



OpUEHTUPOBATHCSA B PA3NUYHBIX HCTOYHHKAX HHQOpMaIuu (TeKcTe y4eOHOTo mocoOws,
HAyYHO-TIOMYJISIPHOM JUTeparype, OMOJIOTHYECKUX CIIOBApAX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax mgaHHbIX, B VHTepHeTe), aHAIM3UPOBATh WH(MOPMALUIO DPAIMIHBIX BUIOB U (POpM
MIPEICTABIICHUS], KDUTUUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3amMpOoChl W TPHUMEHATH Pa3jMYHBIE METOABI TPHU IOWCKE W O0TOOpe
Ounonoruueckoi nHGoOpMaIuu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU4EOHbBIX 3a/1a4;

NpHOOpETaTh OMBIT WCHOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TIPEACTABICHUS OHMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOMH
uH(popMalel: MPUMEHITh XUMUYECKue, GU3NYECKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHUS W 3aIlUTHl  HHPOpMAIMK, WH(HOPMAIMOHHOMI
0€30MacHOCTH JTNYHOCTH.

OBj1aieHHe YHHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1eCTBUAMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUN BO BCEX Cdepax >KM3HU, AKTUBHO Y4aCTBOBAThH B JHAIIOTE
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CY)KJIGHUSI OTHOCHTEJIbHO BBINOJHEHUsI TIpeajaraéMon 3aJayd, YYHUThIBaTh MHTEPEChl U
COTJIACOBAHHOCTD MO3UILIUHN APYTUX YUaCTHUKOB JHANIOTA WIIA JUCKYCCHUN);

pacrio3HaBaTh HeEBepOAJbHBIE CPEACTBA OOMICHHs, MOHUMATh 3HAYEHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUl, YMETh CMTr4aTh KOHQIUKTHI U
BECTHU TEPETOBOPHI;

BJIQJIETh Pa3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMepeHUs
JIPYTUX JIOAEH, MPOSBIATh YBaXKUTEIbHOE OTHOLIEHHE K COOECeIHUKY U B KOPPEKTHOH (opme
bopMyITUpOBaTH CBOM BO3PAXKECHHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCMOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaTbHOU pabOTHI TpU
pelieHny OMOoJ0THYecKOr pobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOECHCTBYSI TP pELICHUH yueOHOM 3a/1auH;

BBHIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

NPUHUMATh 1€TM COBMECTHOM JESITENIbHOCTH, OpPraHW30BBIBATH M KOOPJIUHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH ICUCTBUN, PACIPEAENATH POJIU C YYETOM MHEHHM
Y4aCTHUKOB, OOCYKAaTh Pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLIEHMBATh HAEH C MO3WLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISAITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3NIMYHBIX CHUTYyalUsX,
MIPOSIBIISTH TBOPUECTBO U BOOOPaKEHHE, OBITh MHUITUATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopranu3amus:

UCIIONIb30BaTh OWMOJIOTMYECKWE 3HAHUS MJs BBIABICHUS NpOOJIeM M WX pEIIeHUS B
JKU3HEHHBIX U yUYEOHBIX CUTYyaIUsX;



BBIOMpPATh HAa OCHOBE OMOJIOIMYECKHX 3HAHUH 1IEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEUCTBUAX M TMOCTYIKAaX IO OTHOIICHHWIO K JXMBOI NPHPOAE, CBOEMY 3/0POBBIO U 3I0POBBIO
OKPYKaIOIINX;

CaMOCTOSATENIFHO OCYIIECTBISATh MO3HABATEIbHYIO AEATENBLHOCTD, BBIABISTH MPOOIEMBI,
CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIC 33/Ja4l B 00pa30BATEIBbHOW JESATEIBHOCTH U
KM3HEHHBIX CUTYaIHsX;

CaMOCTOSATENILHO COCTaBJIATH IUIaH PELICHUS MPOOIEMBI ¢ YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M IPEANIOYTEHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paCIIMPATH paMKH y4eOHOTO MpeaIMeTa Ha OCHOBE JTMYHBIX IPENOYTECHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATH MTPUOOPETEHHBIN OIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHHIO U TPOSIBICHUIO IIMPOKOM SPYIUIIMH B PA3HBIX 00JACTAX
3HAHMH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTEIbHbIN U KYJIBTYPHBIA YPOBECHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHBBI B JIESTEIBHOCTH, OLICHHBATH
COOTBETCTBHUE PE3YJILTATOB LIEJIAM;

BJIaZICTh HABBIKAMH IIO3HABATEIBHON peIEKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUIA
Y MBICJIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, CIIOIB30BATH MPUEMBI peIIeKCUU
JUISL OLICHKH CHTYaIllH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATD PELICHHS M0 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M aPI'YMEHTBI IPYTUX TPU aHATU3E PE3YNIbTaTOB JCSTEIbHOCTH;

3) npuHATHE ceds1 U IPYTruX:

NpUHUMAThH ce0sl, MOHUMast CBOU HEJAOCTATKU U JJOCTOMHCTBA;

NPUHUMATHh MOTUBBI U QPTYMEHTHI JPYTUX [P aHAIIN3E PE3YJIbTATOB JESTEILHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIINOKHY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MU C TIO3UIIUH JPYTroro YeIOBeKa.

NPEAMETHBIE PE3YJIbTATbBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKITIOYAOT crieruduueckue st yaeOHoro npenmera «buoorusy HaydHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
NeSITETHHOCTH TI0 TOJTyYSeHHIO HOBOTO 3HAHHS M NMPUMEHEHHIO 3HAHWW B Pa3NIMYHBIX y4eOHBIX
CUTYallMsX, @ TAKXKE B PEAIbHBIX )KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Onosorueil. B mporpamme
NpeMETHBIC PE3YNIbTaThl MPEACTABICHBI IO TOJaM 00yUeHHUS.

[TpenmeTtHbIe pe3yabTaThl 0OCBOCHUS yueOHOTo npenmeta «buonorus» é 10 knacce n0onKHbBI
OTpaXarTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJU OMOJOTMHM B CHCTEME HAyYHOT'O 3HAHUS
€CTeCTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oononornu, PyHKIIMOHAIEHOM TPAMOTHOCTH YeIIOBEeKa IS PEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh CO/EpKaHNE OMOJOTMYECKUX TEPMHUHOB U MOHSATHUN: )KU3Hb, KIIETKa,
opranusM, MeTabom3M (0OMeH BEIeCTB U MpeBpallleHre SJHEPTUH ), TOMEoCcTa3 (CaMOoperysnus),
YpOBHEBas ~ OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOayKIHs),
HACJIE/ICTBEHHOCTh, N3MEHYHBOCTb, POCT U PA3BHUTHE;

yMEHHuE u3jaraTb OWOJOTHMYECKHE TEeOopuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHasd,
LEeHTpajbHas JorMa MOJeKylspHol Ouonorun), 3akoHbel (I. Menpnens, T. Moprana, H. H.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKJICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiioBa), onpenensTh TpaHHUIIbI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

yYMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
KMBBIX CHUCTEM, IPOLIECCOB WU SBJIEHHWH, OpraHM3alus U MpPOBEACHUE OHOIOTHYECKOro



OKCIIEPUMEHTA, BBIIBW)KEHUE TMIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HUCCIEIYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHWE TOJYyYEHHBIX PpEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBO/bl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICISATh CYHIECTBEHHBIC MPHU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTHYecKkoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENIbIO O0ecTieueHust
0€30MaCHOCTH CBOEr0 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOEHUS HOpPM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHUMaHWE HEOoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PallOHAIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHKE, CIEIUIEHHOE HACTEI0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISL TIpe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHbIE M MpaKTHUecKue paboThl, coOII0aTh MpaBuUia MpU
pabote ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OILICHMBAThb W HHTEPIPETHUPOBATH HH(POpPMALHMIO OHOIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(}OpMaLNK, HAYYHO-TIONYJSPHBbIE MaTEPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIIEHHs, 00001as
Ouonornyeckyro WHPOPMANKMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
HNOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHBIE pe3yabTAaThl OCBOEHUS yueOHOTO npeameTa «buonorus» ¢ 11 knacce 1OITKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonornu, QyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATH CO/IEPKaHUE OMOIOTUYECKUX TEPMUHOB U MOHATHM: BUJI, TOMMYJISIIINS,
reHO(OH[, HBOJIOLMS, JABIKYLIUME CHIbl ((aKTOpbl) SBOJIIOLUH, MPHUCIIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTMYECKHe (PAaKTOpbl, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEJYLIEHTHI, LIENH MUTaH!s, SKOJIoruyeckas nupaMua, ouoreoueHos, ouocgepa;

yYMEHHME Hu3araTb Ouonoruueckue Teopuu (dBomrounoHHass Tteopus Y. JlapsuHna,
CHUHTETHUECKasl TEOPUs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3aposlieBoro cxonacraa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHud u nyted sBomonnu A. H. CeBepuosa, ydeHus o
6uocdepe B. U. Bepnasickoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yYMEHME BJIaJIeTh METOJaMH Hay4yHOTO MO3HaHUs B OMOJIOTHMHU: HAOJIOJIEHUE U ONUCAaHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXAY HCCIETyeMbIMU
BEJIMUYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3YNIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJII HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE MPU3HAKH CTPOCHUSI OMOJOTHUECKUX 00BEKTOB: BUJIOB,
NOMYJSIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OHOr€OlleHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BHUJ1000pa30BaHusl, MPHUCIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS IKOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBl, IEPEHOCA BEUIECTB U MIOTOKA 3HEPTUH B 3KOCUCTEMAX, AHTPOIIOIE€HHBIX U3MEHEHUH B



HKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OWOT€OXMMHMYECKHX IUKIOB B
ouocdepe;

yYMEHUE TPUMEHSTH MOJTy4YE€HHBIC 3HAHUS Ui OOBSICHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBIICHUH, /1151 IPUHATUS MIPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C LENIbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYXKAIOIIUX JIOACH, COONMIOACHUS HOPM
rPaMOTHOTO TMOBEACHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHWEe HeOoOXOIUMOCTU
UCTIOJIb30BaHUS JOCTHIKEHUH COBPEMEHHOM ouonoruu Uit panroHaIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIECTB U SHEPTUU B IKOcHUcTeMax (e MUTaHuUsA);

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE padOThI, COONIIOIATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIA0OPATOPHBIM 00OPYI0BAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAIMIO OHOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBAOHAYUYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpelCTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPHBATh TJI0OAIBHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHHs, 0000IIas
Ouosornyeckyro HMHGPOPMANHMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoauyecrBo yacos DJiIeKTpOoHHBIE (IU(pOBHIE)
HauMeHoBaHuUe pa3j1esioB M TEM NPOrPaMMBbI
/o Bcero Kourpoabnble IpakTuyeckue 00pazoBaTelbHbIE PeCypChI
padoThI padoThI

1 buonorus kak Hayka 2 0.5 bubmmoreka I{OK https://m.edsoo.ru/7f41c292
2 JKuBble cCTEMBI U X OpTaHHU3aIHs 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAaB M CTPOCHHE KIIETKH 8 1 Bubnuoteka I{OK https://m.edsoo.ru/7f41c292
4 JKuzHenearenbHoCTh KIETKU 6 bubnuoreka IJOK https://m.edsoo.ru/7f41c292
5 Pa3MHOKEHHE U HHIUBUIYAILHOE PAa3BUTHE OPraHU3MOB 5 1 Bubnuoreka IJOK https://m.edsoo.ru/7f41c292
6 HaciiecTBEHHOCTh U M3MEHYUBOCTh OPraHU3MOB 8 15 bubnunoreka ITOK https://m.edsoo.ru/7f41¢c292
7 Cenexiust oprann3MoB. OCHOBbI OHOTEXHOIOTHH 3 Bbubnuoteka [{OK https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMst 1 bubnunoreka ITOK https://m.edsoo.ru/7f41¢c292

OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 0 4
11 KJIACC

Ne KoaunuecTBo yacoB

i HaumeHnoBaHue pa3aesoB ¥ TeM NPOrpaMMbl Beero Konrpoanusie pakruseckue DJleKTpPOHHBIE (LM (POBbLIE)

o0pa3oBaTe/bHbIE PECYPCHI
padoThl padoTsbl

1 DBOIIOLUOHHASA OUOIOT 1S 9 1 Bbubnmoreka IIOK https://m.edsoo.ru/7f41cc74
2 BoO3HUKHOBEHHUE U Pa3BUTHE )KU3HH HA 3emMiie 9 0.5 bubnuoreka [{OK https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYy’Karolast cpeaa 5 1 bubnuoteka LIOK https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa ¥ DKOJOTHUECKHE CHCTEMBI 9 bubnuoreka ITOK https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 bubnuoteka LIOK https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB IIO [TIPOT'PAMME 34 0 2.5
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IMOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
° K
'N;’ Tema ypoka QTITECIRG TacoB Jara JJleKTpoHHBIe HH(POBbIE
v Beero  Kontpoaeubie  IpakTuueckue u3ydeHusi | odpasoBaTesibHbIE pecypchl
padoThI padoThI
Bubnmoreka IIOK
1 Buronorus B cucTemMe Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MerTonp! mo3HaHuA KHUBOH nprpoasl. [IpakTiaeckas padora Ne 1
2 «Vcnonp30BaHNe PA3THIHBIX METOAOB IIPH H3YICHUN OHOJIOTHYECKIX 1 0.5 ﬁgg;%ﬁiﬁig)oﬁl%gee 122
00BEKTOBY " ]
bubanoreka [JOK
3 Bbuonoruueckue cuctemsl, IPOLECCHl U UX U3YUYECHUE 1 https://m.eds00.ru/863e6564
. bu6morexa LIOK
4 XUMHU4eCKUi COCTaB KJIETKU. Boga 1 MuHepalibHbIE COJIU 1 hitps://m.eds00.ru/863e674e
5 Benku. CocTaB u cTpoeHme OSIIKOB 1 ESS;I;II(ET:ZI:}Z(I)_})O:U(/SG%GWZ
®DepMeHTH — OHOJIOTHYECKUE KaTtanu3aTopsl. JlabopaTopHast pabora Ne 1
6 «/3y4eHne KaTaIuTHIeCKOH aKTUBHOCTH (DEpMEHTOB (Ha IpUMEpe aMIIa3bl 1 0.5 Eggg%ﬁiﬁiioﬁl%?’eﬁbn
HJTH KaTaJlas3hbl)» — -
butnuoreka IJOK
! YreBoas. JIHmAs . https://m.eds00.ru/863e6870
bubmmorexa IIOK
8 HykneuHoBsie kuciaoTsl. ATO 1 https://m.edsi.ru/863e6d50
butnuoreka IJOK
9 HcTopus u MeTo sl n3yueHus kieTku. Kiaetounas reopust 1 https://m.eds00.ru/863e6e88
10 KireTka xak 1niemoctHas >kuBasi CHcTeMa 1
Crpoenne sykaproTndeckoil kieTku. JlabopaTopras padora Ne 2 «M3yuenne Bbu6mmorexa IIOK
11 CTPOEHHMSI KJIETOK PAaCTEHHH, )XMBOTHBIX, IPUOOB 1 OaKTepHil 0] 1 0.5 https://m.edso0.ru/863e6ff0
MHKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENaparax 1 X OIHCaHHE) https://m.edso0.ru/863e716¢
12 OOMEH BEIIECTB WIN META00IN3M 1 133[6)?7/(;:221(%21:/8 6367660
Bbutnuoreka IJOK
13 Potocites. Xemocuires 1 https://m.edso0.ru/863e7c98
14 OHepreTHueckuii oOMeH 1 bubmmorexa OK

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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JKuznennsrit nuki kinetku. Jlenenue kinetku. Mutos. JlaboparopHas padbota

Bbubanoreka [JOK

15 Ne 3 «HabnroneHne MuTo3a B KJI€TKax KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX 0.5 https://m.edso0.ru/863e7dcd
MHKPOIIPEnapaTax»
16 BuocunTes 6enka. Peakiius MaTpHIHOTO CHHTE3a bubmorexa LIOK
- HeaK: p https://m.eds00.ru/863e796e
Bubnmoreka IIOK
17 Tpancimusi — Grocunes beika https://m.eds00.ru/863e796e
18 HexeTounsle popMbI )KH3HU — BUPYCHI bbmmorexa LIOK
CKIICTORHBIC GOP 3 pyc https://m.eds00.ru/863e7540
bubanoreka [JOK
19 DopMbI Pa3MHOKEHHS OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6morexa LIOK
20 | Metios https://m.eds00.ru/863e7f4a
21 Taboparoptes paGors Ne 4 esyucnme oTpocns notom Kneror ia 05 Bubaoresa LIOK
patopra p ° i p ' https://m.eds00.ru/863e81b6
TOTOBBIX MHKPOITpENaparaxy
22 WHauBHyansHOE pa3BUTHE OPTaHU3MOB Bromorexa LIOK
JHBHILY P p https://m.eds00.ru/863e8436
23 I'eHeTnka — Hayka 0 HAacJEJICTBEHHOCTH U M3MEHUYHBOCTH Bubmmorexa LIOK
https://m.edso00.ru/863e862
24 3aKOHOMEPHOCTH HACJIEOBAaHUS MPU3HAKOB. MOHOTHOPHIHOE CKpEIINBaHUE butamorexa LIOK
) https://m.edso00.ru/863e8878
25 JurubpuiHoe cKpenrBaHue. 3aKOH HE3aBUCUMOTO HACTIeJOBAHHS IPH3HAKOB bubmorexa LIOK
pHaL pert : a P https://m.eds00.ru/863e89a4
26 e posyamaaton wonGMGIOrG n G ONS cXpeTUBAHS 05 EuSmiorexa I1OK
v pesy, PHL a prA pettt y ' https://m.edso0.ru/863e8c60
JIp030( bl HA TOTOBBIX MUKPOTIPEapaTax»
27 I'eneruka mona. HacenoBanue NpU3HAKOB, CIEIIIEHHBIX C TIOJIOM Bromaorexa LIOK
) a P - CH https://m.edso0.ru/863e8c60
2y |Fmrmmort Heemcarerems musetmocr Tabopempma s Y B 10K
) N . https://m.edsoo.ru/863e8efe
BapUAIIMOHHOI'O psijia U BApUAIIMOHHOW KPHUBOW)»
HacnenctBennas n3meHunBocThb. Jlabopatopnas padora Ne 7. «Ananus Bbubmmorexa IIOK
29 . 0.5 )
MYTaIHi ¥ Ipo30(HUIBI Ha TOTOBBIX MHKPOTIPEapaTax» https://m.edsoo.ru/863e8efe
Bbubmmoreka IJOK
30 I'enernka yenoBeka

https://m.edso0.ru/863e8d78
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31 Peseprublit ypok. O60061meHue mo Teme «HacneIcTBeHHOCTh M N3MEHUYHUBOCTh 1
OpPTaHU3MOBY»

32 Cenexnus Kak HayKa U IPOILECC 1 BH6H_HOTeKa [10K
https://m.edso0.ru/863e9214

33 MeTomap!l u ZOCTHKEHHS CENISKIIUN PACTEHUH U JKHBOTHBIX 1 BH6H_HOTeKa LOK
https://m.edso0.ru/863e9214

34 BuoTexHonorus kak orpacib NPOU3BOACTBA 1 bubmorexa IOK
https://m.edso0.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 I[IPOTPAMME 34 0 4
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11 KJIACC

KoanuecTBo yacoB

» Tema ypoxa Konrpoabsnsie | [IpakTuyeckne Aara UICKTPORHEIC HPPOBHIC
n/n Bcero H3yyeHusi | oGpa3oBaTeJbHBIE PeCypChl
padoThI padoThI

1 OBoMONNS ¥ METOBI €€ N3yUeHHS 1 BH6H_HOTeKa LOK
https://m.edso0.ru/863ea20e

2 Hcropust pa3BUTHSI IPEICTABICHUH 00 SBOJIIOLNU 1 BH6H_HOTeKa LIOK
https://m.eds00.ru/863e9570

bubnuoreka [IOK
3 Muipoopostions ! https://m.edsg)lo.ru/863e901e

4 MaGoparopmun padora %o | «Cpamerme mizon no wopporormccrony | 1 05 Bubmorexa LIOK
KpHTEpHION https://m.eds00.ru/863e99c6

5 JBmxymue cruibl (3IIeMeHTapHbIe (JaKTOPHI) BONIONUN 1 EH6H_HOTeKa HOK
ttps://m.edsoo.ru/863e9das
6 EctecTBenssIit 0T00p 1 ero popmMbl 1 ﬁggg%ﬁiﬁii?ﬁlSGSege 40

7 owoospasomme. Mabopatophan piora N 2 cOnmcarmte ) 05 Bubmorexa LIOK
MIPHUCTIOCOOJICHHOCTH OpPraHu3Ma 1 €€ OTHOCUTENBHOTO XapaKTepa» https://m.edsoo.ru/863e9ide

8 HanpapneHus ¥ yTH MakpOIBOJIIOLUH 1 ﬁH@I_HOTeKa LIOK
ttps://m.edsoo.ru/863e9cle

9 HeoOpaTuMocTh BOIIOIIH 1
10 HWcropus xu3HHA Ha 3eMiie H METOABI €€ N3yICHUS 1

11 I'umoTe3bl MPOUCXOXKASHUS )KU3HH Ha 3emiie 1 bubmmorexa LIOK
https://m.edso0.ru/863ea5a6

12 PasBurue xu3HM Ha 3eMIle IO IpaM U epruoIam 1 BHGH_HOTeKa LIOK
https://m.edso0.ru/863ea6be

13 Mpawrmeceran padors No 1 clsyemne nexoman 0orameos ) 05 BuSmiorexa LIOK
pacTeHUH M )KUBOTHBIX B KOJUIEKIIUSIX» https://m.edsoo.u/863ea8bc

14 CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupa 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/863ea48e

15 DBOJIIOIHUS YeJIoBeKa (aHTPOITOTEeHE3) 1 bubamorexa LOK

https://m.edsoo.ru/863eac2c
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Bbubnaunoreka [JOK

16 JBmwxyiue cuibl ((hakTophl) aHTPOIIOTeHe3a 1 hitps://m.edso0.ru/863ead44

17 OCHOBHBIE CTaINH DBOJIIOINH YETOBEKA 1

18 UenoBedeckue packl U MPUPOIHBIE aJalTalldi YeIOBeKa 1 BH6H_HOTeKa LOK

https://m.edsoo0.ru/863eaea?2

19 PezepBHbIit ypok. O60061IeHNE 110 TeMe « BOZHUKHOBEHUE U pa3BUTHE 1
JKM3HHU Ha 3emiie»

20 OKonorus Kak Hayka 1

21 Cpensl 00MTaHUS U SKOJIOTHIECKUE PaKTOPEI 1 ﬁggg?;;;iﬁiiloﬁ/%geafec
Aobuotrueckue akropsl. JlaboparopHast pabora Ne 3.

22 «Mopodonormgeckue 0COOCHHOCTH PACTCHUH U3 Pa3HBIX MECT 1 05 Bubmmorexa [IOK
oburanusy. Jlaboparopuas pabora Ne 4. «BnusiHue cBera Ha pOCT U https://m.edsoo.ru/863eb10e
pa3BUTHE YSPEHKOB KOJICYCa

28 buommieckie paxtopst 1 Pt edsob.ru/B63eb348

24 DKOJIOTMYECKUE XapaKTePUCTUKH romyJisiunu. [IpakTudeckas padora Ne 1 05
2 «[ToacY€T MIOTHOCTH MOMYJISIUN pa3HBIX BUIOB PACTEHHIN

25 Coo0mecTBa OpraHu3MOB — OHOIICHO3 1 BH6H_HOTeKa HOK

https://m.eds00.ru/863eb46a
Bubmmorexa [IOK

26 DKOJIOTUYECKHE CHCTEMBI (IKOCHUCTEMBI) 1 https://m.e dS(I)_}).ru /863eb46a

27 OcCHOBHBIE TIOKA3aTeNN YKOCUCTEMBI. DKOJIOTHUECKUE TUPAMHU/IBL. 1 bubnunoreka [JOK
Caoiictsa sxocuctem. CyKieccust https://m.edsoo.ru/863eb5fa

28 [IpupoaHbIe S5KOCUCTEMBI 1

29 AHTpONOTE€HHBIE YKOCUCTEMBI 1

30 Brocdepa — rinodansHas 3xocucTeMa 3eMin 1 ﬁ:tlgg:l;ll(r);ieﬁ‘scl){)?llf/SGSbeSE

31 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEPHI 1 Egg;?;g:?si.orﬁls 63ebd16

32 YenoBeuyecTBo B OHochepe 3emin 1

33 CocyniecTBOBaHHE NPUPOABI U YEJIOBEYECTBA 1 BH6H_HOTeKa LIOK

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

34 Peseprublit ypok. O606menne Temsl «Coo0ImecTBa U 3KOJIOTHICCKIE 1
CHCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

s yaamuxcest E.A. Kamenckuii, B.B. Ilaceunnk. O6mas 6uomnorus 10-11 knacc: YueOuuxk M.
Hpoda, 2022

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1.B. B. Ilaceunuk «buonorus. Meronnueckoe mocodbue k yueonunky B. B. [Taceunnka
«buonorus. » 10 kmacc- M.: [Ipoda, 2022.

2. B. B. [1aceunuk «2nekTponHoe npunoxenue 1 10 kmacca» (www.drofa.ru)

3. Kamenckuii A. A., Kpukcynos E. A., [1aceunuk B. B. O6mas 6uonorus. 10 knace. YueOHUK.
— M.: Jlpoda, -2022r.

4. Pabouas tetpanp. [Taceunuk B. B., [lIBenos I'. I'. O6mmias 6uonorus. 10kmacc. Pabouas
TeTpaab

5. Kaimmuosa I'. C., Ky3nenosa B. H., [Ipunexaea JI. I'. «CnaeM equHblil rocy1apcTBEHHBIN

sk3ameH. buonorusy (GUIIN). 11knace. — M.: Ipoda, 2023.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
1. http://www.floranimal/ru O pacteHHsSX 1 )KUBOTHBIX.
2. http://obi.img/ras/ruba3a 3Hanwuii 10 OMOJIOTHUH YEIOBEKA.
3. http://learnbiology/narod.ru u3y4aem OrosIOTHIO.
4. www.ege.edu.ru , www.fipi.ru moagroroska k EI'D u 'MA.

5.  http://school-collection.edu.ru/) «Ennnas KOJIIEKIIUS Hudpossix
O6pazoBarenbHbIX PecypcoB»

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

7. Www.bio.lseptember.ru — razera «bnomorus»

8.  www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

9.  www.edi0S.ru — Dii1o¢c — HEHTP AUCTAHIIMOHHOTO 00pa30BaHMUs

10. www.km.ru/education - y4yeOHble MaTepuaibl U cloBapH Ha caiite «Kupwmr u
Medoauii»

11. http://video.edu-lib.net — yueOubie PprbMbI



https://www.google.com/url?q=http://www.floranimal/ru&sa=D&source=editors&ust=1672860333060813&usg=AOvVaw3ybvTRQVaOl8jhVhMaPQUA
https://www.google.com/url?q=http://obi.img/ras/ru&sa=D&source=editors&ust=1672860333061134&usg=AOvVaw1ybJhb8VARYFaniZCivqDo
https://www.google.com/url?q=http://learnbiology/narod.ru&sa=D&source=editors&ust=1672860333061428&usg=AOvVaw1lZm2SaFv9GMr0Un_E4z4A
https://www.google.com/url?q=http://www.ege.edu.ru&sa=D&source=editors&ust=1672860333061783&usg=AOvVaw3cl-bmjO3clbBKIg9nt4qN
https://www.google.com/url?q=http://www.fipi.ru&sa=D&source=editors&ust=1672860333062123&usg=AOvVaw2__45-AUYwjpLKZfSsFsUN
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fschool-collection.edu.ru%252F&sa=D&source=editors&ust=1672860333062691&usg=AOvVaw2S5_u57liDmIB5jjArV4Bl
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.fcior.edu.ru%252F&sa=D&source=editors&ust=1672860333063332&usg=AOvVaw0dU2cl4OgjG30n-tkWqTEk
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.bio.1september.ru%252F&sa=D&source=editors&ust=1672860333063861&usg=AOvVaw09Welf74QSuUyrZWzP1oz2
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.bio.nature.ru%252F&sa=D&source=editors&ust=1672860333064416&usg=AOvVaw2f33aOLQ3axD6ugy55Ys_J
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.edios.ru%252F&sa=D&source=editors&ust=1672860333064943&usg=AOvVaw3SnxUdTB_HueGuRISNZNjD
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.km.ru%252Feducation&sa=D&source=editors&ust=1672860333065476&usg=AOvVaw3e7PyG1aG-SZILWHdIfTNs
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fvideo.edu-lib.net%252F&sa=D&source=editors&ust=1672860333066024&usg=AOvVaw3nCQgjsS_7c1i1-mLqvcMv

12. http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. - Tlombopka uHTEepHET-
MaTCpHraJIoB JJIA quTeneﬁ OHOJIOTHU 1O Ppa3sHbIM OMOJIOTHYECKUM AUCHUIIIIMHAM.

13. http://charles-darvin.narod.ru/ - Dnexkrponusie Bepcuu mpousseacuuii U. Jlappuna.

14. http://www.I-micro.ru/index.php?kabinet=3. - HWudopmaruss 0 IIKOJIHHOM
000pyI0BaHUU.

15.  http://www.www.wwf.ru BcemupHbiit GoHI AUKOH TPUPOIBIL.

16. http://fns.nspu.ru/resurs/nat/pedpract.php B momoius yuutento Ouoioruu



https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.gnpbu.ru%252Fweb_resurs%252FEstestv_nauki_2.htm&sa=D&source=editors&ust=1672860333066425&usg=AOvVaw1c-X_g8lGa2CKTzx5-zoVd
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fcharles-darvin.narod.ru%252F&sa=D&source=editors&ust=1672860333066777&usg=AOvVaw3NlLikDsgg_gwdgZSrGCtP
https://www.google.com/url?q=https://infourok.ru/go.html?href%3Dhttp%253A%252F%252Fwww.l-micro.ru%252Findex.php%253Fkabinet%253D3&sa=D&source=editors&ust=1672860333067125&usg=AOvVaw3Vf4zXdRMEJs9_PbY37jWM
https://www.google.com/url?q=http://www.www.wwf.ru&sa=D&source=editors&ust=1672860333067427&usg=AOvVaw0ahyQSeTgrmQa5-KrM2p-7
https://www.google.com/url?q=http://fns.nspu.ru/resurs/nat/pedpract.php&sa=D&source=editors&ust=1672860333067739&usg=AOvVaw34Bg9FhwlRMSP8Q8CTUD6V
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