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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mporpaMMsbl 0 OMOJIOTUU TEOPETUUYECKYIO OCHOBY JJISI OTIPENIEICHUS MOIX0A0B K
dbopMupoBaHHIO cojepxkaHus yuyeOHoro mpenmera «buojorus» cocTaBWIM:  KOHLENTYaJbHbIE
nonoxerus @I'OC COO o B3auMo0OyCIOBICHHOCTH II€NCH, COAep)KaHusi, pe3yibTaToB OOydYeHHS M
TpeOOBaHUIl K YpPOBHIO MOATOTOBKH BBIMYCKHUKOB, MOJIOKEHHS OO0 OOIMX UeNsIX W NPHUHIHUIAX,
XapaKTEepU3YyIOLINX COBPEMEHHOE COCTOSHUE CUCTEMBI CpEeIHEro obiiero odpasoBanus B Poccuiickoit
®Denepallny, a TakKe MOJOKEHUS O cnenuduke OMoaoruu, e€ 3Ha4eHUH B O3HAHUM KUBOW MPUPOJBI U
o0ecrieyeHnr CyUIECTBOBaHMSA 4YeloBeueckoro ooOmiectBa. CoryiiacHO Ha3BaHHBIM — IOJOXKCHUSM,
orpeziesieHbl OCHOBHBIE (DYHKIIMH IIPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum AaéT TPEACTABICHHE O IENsAX, o0 oOmel crpaterud OOydeHUs,
BOCIIHTAHUSA M Pa3BUTUS OOyyaroUmMxcs cpeiacTBamMu ydeOHoro mpenmera «buonorus», ompenenser
00s13aTeNIbHOE TIPEAMETHOE COJAEPIKaHUE, €ro CTPYKTYpY, paclpelelieHHe IO paslenaM M TeMau,
PEKOMEHIYEMYIO TOCIIE0BATEIbHOCTh M3yUeHHUs y4eOHOro Marepuaia ¢ YYETOM MEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3EH, JIOTUKM 00pa30BaTEIbHOTO IMPOIEcca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJaronuxcs.

B mporpamme mo OHONOTHM TaKKe YYHTHIBAIOTCA TPEOOBAaHUS K IUIAHHPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U MPEAMETHBIM pe3ysibTaTaM oOyueHus B (POPMUPOBAHUU OCHOBHBIX BHIOB y4eOHO-
MO3HABATEIBHON  J1eATENbHOCTH/Y4eOHBIX JCHCTBHI OOydYalOmIMXCS TIO0 OCBOCHHMIO COJAEPIKaHUS
Ouooruueckoro oopazoBaHusl.

B mporpamme 1o Ouosmorumm (10-11 kmaccel, 0a30BbI YpPOBEHb) pEaIU30BaH IMPUHIUI
MIPEeMCTBEHHOCTH B U3y4eHUHU Ouosioruu, Ojgarogaps ueMy B Heil MpocMaTpHUBaeTCs HaNpaBIEHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, LIEHHOCTHBIX
OpUEHTAIMM JINYHOCTH, IKOJIOTUYECKOTO MBILIUICHUS, IMPEACTABICHUI O 340pOBOM 00pase KU3HU U
OepeKHBIM OTHOLICHHEM K OKpy’Karoued mnpupoanoil cpeae. I[loatomy Hapsmy ¢ H3ydeHUEM
0011e01OIOrMYECKUX TEOPHid, a TaKkKe 3HAHUI O CTPOSHHUH JKUBBIX CHCTEM Pa3HOrO paHra M CYIIHOCTHU
OCHOBHBIX TMPOTEKAIOIIMX B HHUX IPOLIECCOB B IMporpaMme I0 OHOJOTMM YJIEJI€HO BHHMMAHHE
WCIIO0JIB30BAHUIO TMOJYYECHHBIX 3HAHUN B MMOBCEHEBHOW KU3HU JUISl PELECHUs MPUKIAIHBIX 33/1a4, B TOM
gyuciae:  NpOQUIAKTHKH  HACIEACTBEHHBIX  3a00JIeBaHMA  YENOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIbTUPOBaHUs, OOOCHOBAHMS JKOJIOTMYECKH I1€JIeCOOOpa3HOTO TMOBEACHUS B OKpYXKalolleH
MIPUPOIHOM CpeJie, aHaINU3a BIUSHUS X035IIICTBEHHOMN JESTEIbHOCTH YEJI0BEKa HA COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX 3KOCHUCTEM. Y CUJICHHE BHUMAHMSI K IPUKIIATHOW HAMIPABIEHHOCTH Y4eOHOTO MpeaMeTa
«buonorus» MNPOAUKTOBAHO HEOOXOJUMOCTBIO O00€CTIEUeHHs] YCIOBHM [JIsi pelIeHUs OJHOW U3
aKTyaJIbHBIX 3aJ[a4 IIKOJIHHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas mpemnonaraet (GOpMUPOBAHUE Y
o0yyaromuxcss CIIOCOOHOCTH  aJanTUPOBAaThCS K  W3MEHEHHMAM JUHAMUYHO  Pa3BHBAIOIETOCS
COBPEMEHHOT0 MHpa.

buonorus Ha ypoBHE cpeaHero oouiero oopa3oBaHus 3aHUMAET BakHOe MecTo. OHa obecreunBaeT
(dbopMupoBaHue y oOydaromuxcsl MPeJCTaBICHUH O HayYHOW KapTHHE MUpA, paciiupsieT ¥ obolmiaer
3HaHHUA O XMBOW NPUPOJE, €€ OTIIMUYMTENIBHBIX NPU3HAKAX — YPOBHEBOM OpraHW3alMd U 3BOJIOLUHU,
CO3M1aéT YyCIOBUSA JJsi: IIO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (opMUpoBaHUsS (YHKIUOHAIHLHOU
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 U 0e30macHOro obOpa3a >XU3HHU, SKOJOIMYECKOrO MBIIUICHUS,
LIEHHOCTHOTO OTHOILIEHUS K KHBOW MPHUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXkKe JUIsl peIIeHUs] BOCTIUTATEIbHBIX U Pa3BUBAIOIINX 33124
cpenHero obmiero oOpa3oBaHus, colanm3anuu oOydaronuxcs. M3ydenune Omoyioruu oOecriedrBaeT
yCIOBHA JUIsE (POPMHUPOBAHUS MHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U MH(QOPMALMOHHBIX HaBBIKOB,
ACTETHYECKON KyJIbTYpbl, CIIOCOOCTBYET MHTErpallMyd OMOJOTUYECKUX 3HAHUM C NPEACTABICHUSMU U3
JIpyTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (PM3MKHU, XUMUHU M reorpaduu. Ha3BaHHble MOTOXKEHHUS O
MpeHa3HauYeHUN y4yeOHOro mnpeaMera «bUOIOTHA» COCTAaBUIM OCHOBY JJISi OMNpEIENICHUs IMOAXO0JI0B K
0TOOpPY M CTPYKTYPHUPOBAHUIO €TI0 COAEPIKAHUS, IIPEJICTABICHHOTO B IPOrpaMMe 10 OHOJIOTHH.

OT160p comepxanust yaueOHoro npeamera «bronorus» Ha 6a30BOM YPOBHE OCYILECTBIEH C TIO3UIIHIMA
KyJIbTypOCOOOPa3HOT0 MOJIX0/a, B COOTBETCTBUU C KOTOPBIM 0Oydarouiecs AOJDKHBI OCBOUTH 3HAHUS U
yYMEHHUsI, 3HaYUMble Al (OPMUpPOBaHUS OOIIEH KYyJIbTYpbl, ONPEIENAIoIIne aJeKBaTHOE IOBEJICHHE
YeNoBeKa B OKPYKaIoIIe MPUpPOAHOM cpesie, BOCTpEOOBaHHbBIC B MMOBCEIHEBHON KU3HU U MPAKTUYECKOM
nesteabHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAaHWW 3aHUMAIOT AJIEMEHTHI COJACpP)KaHUS, KOTOPHIC



CIIy’KaT OCHOBOH U1 (hOpMUpPOBaHMS MPEJICTaBICHUI O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE
MHUpa M LEHHOCTHBIX OPHEHTAlUAX JMYHOCTH, CIOCOOCTBYIOUIMX TIyMaHHU3alMM OHOJIOTHYECKOro
o0Opa3oBaHUsl.

CTpyKTypHpOBaHHE COAEPKAaHUS yueOHOro MaTepuasa B IporpaMme o OMOJIOTHH OCYILECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KMBOM MPUPOIBI, O €€
YPOBHEBOH OpraHu3ali M 3BOJIOLMUA. B COOTBETCTBMM € 3TUM B CTPYKType Yy4eOHOro mnpeamMera
«buosnorus» BeIIENEHBI CIEIYIOIINE COAEpKATENbHbIE TUHUM: «broaorus kak Hayka. MeToibl HAy4HOIO
no3HaHus», «Kinerka kak Ouosnoruueckas cucrema», «OpraHm3M Kak OHOIOrMYecKas cHcTeMay,
«Cucrema U MHOroo0Opasue OpPraHH4ecKOro Mupa», «IBOJIOLUS KUBOM NPUPOABD», «DKOCUCTEMBI U
IIPUCYLINE UM 3aKOHOMEPHOCTH.

Henp wu3yuenust yueOHoro mpeamera «buomormsi»y Ha 0a30BOM YpOBHE — OBIIAJCHUE
00yYaroIyUMUCs 3HAaHUAMU O CTPYKTYPHO-(GYHKIMOHAIBHON OPraHU3alMM KHUBBIX CUCTEM Pa3HOIO paHra
U TIpUOOpPETEHHE YMEHUI MCIONIB30BaTh ATH 3HAHUS JUISl TPAMOTHBIX JICHCTBUN B OTHOLICHWU OOBEKTOB
KHUBOM MPUPOJIBI U PELICHUS PA3JINUHBIX )KU3HEHHBIX IPOOIIEM.

JlocTikeHne 1end HM3ydeHus ydeOHoro nmnpenmera «buonorus» Ha 06a30BOM  ypOBHE
o0ecreunBaeTcsl pelIeHueM CIelyoIuX 3a/1au:

OCBOCHHME OOYYAIOUIMMHUCS CUCTEMBbI 3HAHUH O OHOJOTHMYECKHMX TEOpHSX, YUYCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSX, TMIIOTE3aX, MPaBUIIaX, CIYyXKallUX OCHOBOM id (OPMHUPOBAaHUS NPEICTABICHUNA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA, O METOJaX HAy4YHOrO MO3HAHUS, CTPOEHUH, MHOT000pasuul |
0COOEHHOCTSIX JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHMU3allMH, BBIJAIOIIUXCSI OTKPBITUSX U COBPEMEHHBIX
HCCIIEIOBAHUAX B OMOJIOTHH;

¢dopmupoBaHue |y OOyd4aromMxcs II03HABATENIbHBIX, WHTEJUIEKTyaJlbHBIX W  TBOPUYECKHUX
CIOCOOHOCTEH B Mpollecce aHajiu3a JAaHHBIX O MyTAX Pa3BUTHS B OMOJOTMH HAYYHBIX B3IJIAJOB, UACH U
MIOXOI0B K U3YYEHHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOOydJarommxcsi oOmiei KyJbTypbl, (YHKIMOHAIBHOH TPaAMOTHOCTH, pa3BUTHE
YMEHUH O0BACHAThH U OLICHUBAThH SIBIICHUS] OKPY’KAIOIIEro MUPA )KUBOM MPUPOJIbl HA OCHOBAHUY 3HAHUN U
OTIbITA, MTOJIYYEHHBIX [IPU U3YyUEHUH OMOJIOTUH;

¢dopmupoBaHue y 0o0yyaroIMXCs YMEHUH WUIIOCTPUPOBATH 3HAUY€HUE OMOJIOIMYECKMX 3HAHWH B
MIPaKTUYECKOW JIESATENIbHOCTH 4YEJIOBEKa, pPa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH MU
arpoOMOTEXHOJIOTHiA;

BOCIIUTAaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 4YEJOBEKOM JKMBOH  TPUPOBI,
HEOO0XO0AUMOCTH OEpeXHOro OTHOIIEHUS K Hel, COONIOJeHMS HTUYECKHMX HOPM IpH IPOBEACHUU
OMOJIOTMYECKHUX HCCIICIOBAHMNM;

OCO3HaHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUH AJIS MOBBIIICHUS YPOBHS 3KOJOTMUECKON KYJIbTYPBI,
11 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUN U YMEHUH B IOBCEITHEBHOM JKU3HM ISl OLEHKU MOCIEACTBHM
CBOEH JIeATENIbHOCTU 110 OTHOLICHUIO K OKpY’Karollei cpene, COOCTBEHHOMY 3/I0pOBbIO, 00OCHOBAHUE U
cobmoienne Mep poriIakTHKN 3a0071€BaHU.

B cucrteme cpennero o6mero oopasoBanus «buonorus», usydaemas Ha 6a30BOM ypOBHE, SIBIISETCS
00s13aTeNTbHBIM Y4€OHBIM MTPEAMETOM, BXO/SIIMM B COCTaB MpeAMETHOI obnactu « EcTecTBEeHHO-HayuUHBIE
MIPEIMETHI.

Jlig u3yuyenust Ouonoruu Ha 6a30BOM ypOBHE Cpe/IHEro oo1iero oopazoBaHusi OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 gaca (1 gac B Hegento), B 11 kmacce — 34 yaca (1 yac B Hezlemro).



COJAEP)KXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonornss kak Hayka. CBsi3b OHOJOrMH C OOIIECTBEHHBIMH, TEXHHYECKUMH U JPYTUMHU
€CTECTBEHHBIMU HayKaMmH, prtocodpueit, STUKOHN, SCTETUKON U mpaBoM. Poss 6nosnoruu B popMupoBaHur
COBPEMEHHOM HAayYHOH KapTUHBI Mupa. CucTtemMa OMOIOrHYeCcKHX HayK.

MeTonpl MO3HAHUA JKMBOM NpHUpOnbl (HAOMIOAEHHME, SKCIEPUMEHT, ONHCAHHE, W3MEpeHue,
Kiaccuukanus, MOICIMPOBAHUE, CTATUCTUYECKAsi 00pabOTKa JaHHBIX).

JdemoHcTpauuu:

IToptpersr: Y. Hapsun, I'. Mennens, H. K. Konpos, [Ixx. Yorcon u ®@. Kpuk.

Tabmuis! u cxeMbl: « MeTo bl TO3HAHUS KUBON PUPOIBD).

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pa3iTudyHbIX METOAOB MPU U3YYEHUH OUOIOTHYECKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMBbI M UX OPraHU3aIUSA.

Xuspie cuctemsl (OMocHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIHune KUBBIX CHCTEM OT
HEOPraHUYECKOMN MPUPOIBL.

CpoiicTBa OmocucTeM M UX pa3HOOOpasue. YPOBHU OpraHU3alMd OMOCHCTEM: MOJICKYISAPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUI0BOM, IKOCHUCTEMHBIN
(OmoreoneHOTHYECKHUHT ), OMOCEPHBI.
JdemoHcTpauuu:

Tabmuie! U cxeMbl: « OCHOBHBIE TIPU3HAKY JKU3HI», « Y POBHU OPTaHU3AIUH KUBOU MPUPOIBD».

O6opynoBanue: moaenb MosiekyJibl JTHK.

Tema 3. XuMHUYeCKHUIl COCTAB M CTPOEHUE KJIETKH.

XHUMHUUYECKUH COCTaB KIETKA. XUMHUYECKUE 3JIEMEHThI: MaKpOAJIEMEHThI, MUKPO3JIeMeHThl. Bona n
MUHEpaJIbHBIC BEIIECTBA.

OyHKIMK BOJBI U MUHEPAIbHBIX BEIIECTB B KieTke. [logaepxanne ocMoTuyeckoro 0anaHca.

benku. CocraB u crpoeHne OenkoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. HezameHumble U
3aMEHMMbIE AMHHOKUCIOTHL. AMHUHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEITKOBOI MOJEKYIIBI
(mepBu4Hasi, BTOpPUYHAs, TPETHUYHAs WU YETBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBOMCTBA OEJIKOB.
buonornueckue GyHKIIUNA OEITKOB.

®depmeHTh — Ouoornyeckue Kataau3zaropsl. CTpoeHrue pepMeHTa: aKTUBHBIN LIEHTp, cCyOcTpaTHas
cnenuduanocTts. Kodpepmentsl. Butamunbl. OTinyms GepMEeHTOB OT HEOPTAaHUYECKUX KaTallu3aTOPOB.

YrneBoabl: MOHOCaxapuabl (TIOK03a, pubo3a U qe30Kcupr003a), ucaxapuabl (caxaposa, JaKTo3a)
Y TIoJTCcaxapuabl (Kpaxmal, TIIHKOTeH, 1eJuTion03a). bruomornueckue GyHKIIMN yTIeBOIOB.

Jlununer: Tpuraunepuasl, dochorunuabl, crepouabl. [ uapoduIbHO-TUAPOGOOHBIE CBONCTBA.
buonornueckne ¢Gynknuu aunuaoB. CpaBHEHHE YIJIEBOJOB, OCNKOB W JIMMHIOB KaK HCTOYHUKOB
SHEPTUH.

Hyxkneunosbie kucnotel: JJHK u PHK. Hyximeotuabl — MOHOMEPBI HYKIEHHOBBIX KHCIIOT.
Crpoenue u pynkuun JITHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: ctpoenue u ¢pyHKIMH.

[uronorust — Hayka o kieTke. KineTtouHnas Tteopus — mpumep B3auMOACHCTBUSA UACH U (aKTOB B
Hay4YHOM MO3HAaHUHU. MeTObl U3yUEHHUSI KIETKH.

Knerka kak memocTHast »kuBas cucrtema. OOmuMe NpU3HAKKA KIETOK: 3aMKHyTas HapyKHas
MeMOpaHna, monekynbl JJHK kak renetudeckuii anmapar, CuCTeMa CUHTE3a Oelka.

Tunsl  KkJIEeTOK:  JyKapuoTHdeckas U mpokapuotuueckas. OcoOEHHOCTH  CTPOEHHUSA
npokapuoTuueckoil kinetku. Kiierounas creHka Oaktepuil. CTpoeHHE JYKAPUOTUYECKOW KIIETKH.
OCHOBHBIE OTIIUYHS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIETOK — KIJIETOYHAs CTEHKA, TJIUKOKAIUKC, WX (QYyHKIUU.
[TnasmaTtudeckass MemOpaHna, e€ cBoiicTBa U PpyHkiuu. [{uronnazma u e€ opranoubl. OqHOMEMOpPaHHbBIC
opranouabl kietku: OIIC, ammapat ['onbmxu, nauzocombl. [lolyaBTOHOMHBIE OPraHOWIbl KIIETKU:
MUTOXOHJIpUH, TuTacTHAbL. [Iponcxokaenne MUTOXOHAPUN | TutacTull. Bunpl mnactua. HememOpanHbie
OpPraHOUABl KJIETKH: PUOOCOMBI, KIIETOYHBIM WEHTP, LEHTPHOIM, PECHUYKH, XIYTUKH. DyHKIHUU
OpraHOMJIOB KJIETKHU. BKirroueHus.



SAnpo — perynsaropHbelid 1eHTp KiIeTkH. CTpoeHHe sapa: sjepHas o000J0YKa, KapHOIUIa3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBanu, M. llIneitnen, P. Bupxos, k. Yorcon, @. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

[uarpammsbl: «PacripeeneHne XMMUYECKUX 3JIEMEHTOB B HEXXMBOW Npupoje», «Pacnpeneinenue
XMMHMYECKHX 3JIEMEHTOB B JKUBOU NPUPOLIEH.

Tabmuuer u cxemsl: «Ilepuoandeckas TabnMIa XUMHYECKUX JIEMEHTOB», «CTPOCHUE MOJIEKYIIBI
BOJbl», «buocunres Oenka», «CtpoeHue Mousekysbl Oenkay, «CtpoeHue QepmeHta», «HyxienHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CtpoeHne sykapuoTHUECKON KieTKu», «CTpoeHue
KUBOTHOM KIIETKW», «CTpOCHHE DPACTUTENBHOM KIETKM», «CTpoeHue NPOKApUOTHYECKON KIIETKN»,
«CTtpoenue siipa KIETKI», «YTIeBOAbD», «JIunuasn.

OO6opynoBaHue: CBETOBOW MHUKPOCKOII, 000py10BaHKE JUIsl IPOBEIEHUS HAOIOACHUHN, N3MEPEHUl,
9KCIIEPUMEHTOB, MUKPOIIpENapaThl PACTUTEIbHBIX, J)KUBOTHBIX U OAKTEpUAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTH4YeCcKHe padoThi:

JlaGopatopnast padota Ne 1. «/3yueHHne KaTaJIMTHUYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MpHMepe
amMuJIa3bl WK KaTallasbl)».

Jlaboparopuast pabota Ne 2. «/3yueHue CTpOCHHS KIETOK PAaCTEHUH, )KUBOTHBIX M OAKTEPHH MO
MHUKPOCKOIIOM Ha I'OTOBBIX MUKPOIIPENapaTax U UX OIMUCAHUEY.

Tema 4. 7Ku3HeaeATeJIbHOCTD KICTKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCCUMWIALNMS (TUIACTHYECKHI OOMEH) W JTUCCHUMIIISIIUS
(3HepreTnyeckuit 0OMEH) — JBE CTOPOHBI AMHOTO IMporecca Meradonu3Ma. Poinbh 3aKOHOB COXpaHEHHUS
BEILIECTB M SHEPIUY B IOHUMAHUU METAa00IM3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOQHBIN U reTepoTpodHbIif. Ponbs pepmeHTOB B 0OMEHE BelIeCTB U
IIPEBPALLECHUY DHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBas (aszbl GorocuHTe3a. Peakiun gorocunTesa. DPdexkTuBHOCTD
¢dorocunTe3a. 3HaueHue GoTocuHTE3a I XKU3HU Ha 3emiie. BinusiHue ycnoBuil cpeasl Ha GOTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepui. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HHU Ha 3eMiIe.

OHeprerudyecknii oOMeH B KieTKe. PaciiensieHne BEIIEeCTB, BBIICICHHE M aKKyMYJIHUpPOBaHHE
SHEpPIruu B KIIETKe. DTambl 3HepreTudeckoro ooMena. ['nmukonus. bpoxenue u ero Buabsl. Kucinopognoe
OKHCIICHHe, WM KJeTouyHoe abixanue. OxucnutensHoe QocdopunupoBanue. IPPEKTHBHOCTD
HHEpPreTU4ecKoro 0OMeHa.

Peakuuu marpuyHoro cunresa. I'enermueckas mHpopmauus u JJHK. Peanuzanms reneruueckoit
nHpopmanuu B kieTke. ['eHeTnyeckuil koJ u ero cBoiicta. Tpanckpunius — maTpuuHbsiii cuate3 PHK.
Tpancnsus — 6uocunTtes Oenka. Dranbl TpaHcusauuu. Koauposanne amuHokucior. Poms pubocom B
O6unocuHTe3e OenKa.

Hexknerounsle Qopmbl ku3HM — BHpychl. Mcropusi otkpeitus BupycoB (. W. VBanoBckwmii).
OcoOeHHOCTH CTPOEHUS U KU3HEHHOT 0 IIKJa BUpycoB. baktepuodaru. bonesnu pactenuil, >)kuBOTHBIX U
YeNoBeKa, BeI3bIBaeMble BHUpycaMu. Bupyc ummyHoneduuura yenoseka (BUY) — Bo3dyaurtens CITN/a.
OOpaTHasi TpaHCKpUIIIUS, peBepTaza W HHTerpasa. l[IpoduiakThka pacnpoCTpaHEHHsS BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpauuu:

[optpetsr: H. K. Konsnos, /I. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tumbl natanus», «Merabonusm», «MHUTOXOHIPHU», «IHEPTETHUCCKHUI
obmen», «Xmoporacty, «Porocuntesy, «Crpoenne JJHK», «Ctpoenne u QpyHKIIMOHUpOBaHHE TeHAy,
«Cunre3 Oenkay, «I'enetndyeckuii koa», «Bupyce», «baktepuodarn», «CTpoeHHEe W KU3HEHHBIA ITUKIT
Bupyca CII1/Ia, 6axtepuodaray», «Pemmukarms JJHK».

O6opynoBanue: moaenu-anmukamuu «Yasoenue JIHK u tpanckpunmmsy», «buocunTtes Oemkay,
«CTpoeHnue KiIeTkn», Mmoenb cTpykrypsl JJHK.

Tema 5. Pa3MHoOKeHUE M HHAUBHUAYAJbHOE PA3BUTHE OPraHU3MOB.

Knetounslif UKII, WM KU3HEHHBINA LUK KiIeTku. MHTepdasza u mutos. [Iporeccsl, nporekaromue
B uHTepdaze. Perumkarus — peakuust matpuanoro cuate3a JIHK. Ctpoerune xpomocoM. XpoMOCOMHBIN



Habop — KapuoTHIl. [IUIIOUIHBIN 1 TaIUIOMIHBIA XpOMOCOMHBIE HAOOPbI. XpoMaTtuabl. Llutonornueckue
OCHOBBI Pa3MHOXEHUS U MHIUBUIyaJIbHOTO PAa3BUTHUSI OPTaHNU3MOB.

Henenne knerku — Muto3. Cragum murosa. IIpomecchl, NMpoHMCXOAfAIIME€ Ha Pa3HbIX CTAIUAX
MHTO3a. brosornueckuii cMbICI MUTO3a.

[IporpamMmmupyemasi rudeb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHSI OpPraHM3MOB: Oecrojoe MU mojoBoe. Buupl 06ecrnonoro pa3MHOXKEHHS:
JIeNieHHE HAJBOE, TOYKOBAHWE OJHO- W MHOTOKJETOYHBIX, CIIOpOOOpa3oBaHHE, BEreTaTHBHOE
pa3MHo)keHue. IcKycCTBEHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €T0 3HAUEHUE IS CEJICKIIUH.

[TonmoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOI0rO.

Meito3. Cranuu meito3a. [Iponeccrl, mpoucxosiye Ha cTaauax Meiosa. [loBenenue xpomocom B
Meno3se. KpoccuHrosep. bruosornueckuil CMbICII M 3HaYEHUE MEH03a.

l'amerorenes — mnporecc oOpa3oBaHHs MOJOBBIX KIETOK Yy JKHUBOTHBIX. [loyioBbIe >Kemne3bl:
CEMEHHMKH U sIMYHUKU. OOpa3oBaHUE U pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CIIEpMaTO30U/I, SIMIEKIIETKA)
— cmepmaroreHe3 u  oBoreHe3. (OCOOEHHOCTHM CTpPOEHHS SHIEKIECTOK M CIEepMaTO30MJIOB.
OnnonorBopenue. Ilaprenorenes.

WunuBuayansHOEe pa3BUTHE (OHTOreHE3). DOMOpPHOHAIBLHOE pa3BUTHE (IMOpHUOTEHE3). OTarbl
SMOPHOHAIILHOTO PAa3BUTUSl Yy TO3BOHOYHBIX >KUBOTHBIX: JpPOOJICHHME, TacTPYJSLUs, OpraHOTeHE3.
[ToctamMOpuoHanbHOE  pa3BuTHE. TUNBI  MOCTAIMOPHUOHANBLHOTO  PA3BUTHUS:  MPSMOE, HENPSAMOE
(mrurHOYHOE). Brinsinue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHbIC
YPOJICTBA.

Poct u pasBurue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHMs: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuipl 1 cxembl: «DOpMBI pa3MHOXKEHHUS OPraHU3MOB», «JIBOiHOE OIUIOJOTBOpPEHUE Y
LIBETKOBBIX pacTeHui», «BererarnBHOe pa3MHOXXEHHE pacTeHuil», «/lenenue knetku OaxTepuii»,
«CtpoeHue MoJoOBbIX KIETOK», «CtpoeHue xpomocombly, «Kierounbli nukny, «Pemmmkamus JIHK»,
«Muto3», «Meiosy, «lIpsmoe u HenpsMoe pa3BuTue», «l'ameToreHes y MICKONMTAONIMX U YEIIOBEKay,
«OCHOBHBIE CTAJIUA OHTOTE€HE3a.

O6opynoBaHue:  MHKpPOCKON,  MHKporpenapaTel — «CrepmMaTo3ouibl  MJIEKOMMTAIOLIErO»,
«Sineknerka muekonuTarouero», «KapuoknHe3 B KieTKax KOpeEIIKa JyKa», MarHUTHas MOJEIb-
anmunkanus «Jlenenue knetkny», moaens JJTHK, monens Meradaznoit XpoMoCOMBI.

JlaGopaTtopHble U NpaKTH4YecKHe padoThi:

JlaboparopHast padota Ne 3. «HabmoqeHre MUTO3a B KIIETKaX KOHUYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax.

Jlaboparopnass pabora Ne 4. «l3ydeHne CTpOCHHsI TIOJNIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax».

Tema 6. HacsieqcTBeHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3anaun renetuku. Mcropus pa3BUTHS T€HETUKH. Poib LIUTONIOTUM M AMOPHUOJIOTUU B
CTaHOBJICHUH TeHETHKH. BKIaq pocCHUCKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE TE€HETHKU. MeETOIbI
reHeTUKH  (THOPUIOTOTUYECKHH, NUTOTCHETHYECKUH, MOJEKysipHO-reHeTndeckuii). OCHOBHBIE
reHeTUYeCKre MOHATHUS. [ 'eHeTrnueckas CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpEIIMBaHUM.

3aKOHOMEPHOCTH HACJEI0BaHUs MPHU3HAKOB, ycTaHoBieHHble [. Mennenem. MonorubpuaHoe
CKpelIrBaHue. 3aKOH €JMHO000pa3us rmOpUI0B MepBOro nokojeHus. [IpaBuino 1oMHHUPOBaHUS. 3aKOH
paciuernieHus npu3HakoB. ['unore3a unctorsl ramer. [loaHOE U HETIOTHOE TOMUHUPOBAHUE.

JlurnOpunHoe ckperyBanue. 3aKOH HE3aBUCHMOT'0 HaclleZI0BaHUs MpU3HAKOB. LluTorenernueckue
OCHOBbI ~ JUTHOPUAHOTO  CKpemMBaHHWs.  AHanusupymoliee  ckpemmBaHue.  VMcmonb3oBaHue
aHAJTM3UPYIOIIETO CKPEUIMBAHUS JAJISl ONIPECIICHHUs TEHOTHUIIA OCOOH.

CueruienHoe HacienoBaHue Tpu3HakoB. Pabora T. MopraHa mo cCIeIIEGHHOMY HacJIeIOBaHUIO
reHoB. HapymieHue cuernieHns reHoB B pe3yJIbTaTe KpOCCUHTOBEpA.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThl.

I'enetuka mnona. XpoOMOCOMHOE OIpeneiaeHUEe I0jJa. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
['omorameTHsble 1 rereporaMeTHble opranu3Mbl. HacinenoBanue npru3HakoB, CHEIIIEHHBIX C TOJIOM.

N3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HacjleACTBEHHas. Ponb cpenpl B
HEHACIIEICTBEHHON U3MEHYHMBOCTH. XapakTepucTuka MOU(PUKAITHOHHOM U3MEHYHMBOCTH.



Bapuanuonsblii psa u BapuanuoHHas Kpuasi. Hopma peakuuu npusHaka. KosndecTBeHHblE H
KauecTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoHcTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTH.

HacnencrBennas, Wiy TeHOTUIIMYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS U3MEHUYHUBOCTh. Meio3 1
MOJIOBOM MpOLleCC — OCHOBA KOMOWHATUBHOM HW3MEHYMBOCTH. MyTallMOHHAsT HW3MEHYUBOCTD.
Knaccudukanus MyTanuii: TEHHbIE, XPOMOCOMHBIC, TeHOMHBIe. YacToTa W TPUYUHBI MYTAIlH.
MyTtarennsie (pakTopbl. 3aKOH TOMOJIOTHUECKHX pSAIOB B HacleACTBEHHOW wu3MmeHumBoctn H. U.
Basunosa.

BresinepHas HaclieICTBEHHOCTh U U3BMEHYHUBOCTb.

I'eneruka uenoBeka. Kapuorun denoBeka. (OCHOBHBIE METOABI TI'E€HETHKU  YEJIOBEKA:
TE€HEAJIOTHYCCKUN, OJIM3HEIIOBBIM, IUTOTCHETHYCCKUH, OMOXMMUYECKUMA, MOJICKYJIIPHO-TCHETHUCCKHUH.
CoBpeMEHHOE ONpEJIEIEHUE TE€HOTHIA: IOJHOTEHOMHOE CEKBEHHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM
gucine ¢ nomouibto [11[P-ananuza. HacneacrBennsle 3a001eBaHus Ye0BeKa: FreHHbIE 00JIe3HU, O0IE3HH C
HACJIEZICTBEHHON MPEpacoiI0kKEHHOCThIO, XpOMOCOMHBIE Oosie3Hn. CoMaTtudeckue U TeHEpaTHUBHBIC
MyTauuu. CTBOJOBBIE KJIETKU. [IpuHIUIBI 310pOBOro o0pasza >KU3HH, JUATHOCTHKHU, MPOPHIAKTUKH U
JIEYEHUs] TEHETUUECKUX Oose3Hel. MeInKOo-reHeTHYeCKOEe KOHCYIbTUPOBAHUE. 3HAUEHNE MEIUIIMHCKOU
TeHETUKH B MPEAOTBPAILIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUI YelIOBeKa.

JdemoHncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. TumodeeB-PecoBckuii,
H. U. BaBuios.

Tabmunpl u cxembl: « MOHOrHOpPHIHOE CKpEHIMBAHHE U €ro IIUTOIC€HETUYECKash OCHOBa», «3aKOH
pacumieryieHusl M ero IUTOICHETHYeCKas OCHOBa», «3aKOH YHCTOTBHI Tamer», «JlurubpumHoe
cKpemuBanuey, «L{lurtonornyeckne OCHOBBI AUTHOPUIHOTO CKpelIuBaHusy, «Meito3y, «B3zauMoneiicteue
aJUIeNIbHBIX TEHOBY», «l'€éHeTHuecKkue KapThl PACTCHHM, XUBOTHBIX W UelOBeKa», «l eHeTuka momnay,
«3aKOHOMEpPHOCTH HAcCJIeIOBAHUS, CLEIUICHHOIO € MOJ0M», «KapuoTHIbl 4YeloBEKa M KUBOTHBIX),
«Buner um3meHunBocTH», «MoauduKanoHHas W3MEHYMBOCTb», «HacnenoBanue pesyc-¢pakropay,
«'eHeruka rpynn KpoBu», «MyTallMOHHAss ©3MEHYUBOCTB.

ObopynoBanue:  Monxenu-anmukanuun — «MoHoruOpuaHoe — ckpemuBaHue»,  «HemomHoe
JOMUHUpOBaHHE», «Jlurnbpumnoe ckpemuBaHue», «llepekpéct XpoMocoM», MHKPOCKON H
MuKpornpenapar «Jpo3odmia» (Hopma, MmyTaruu GOpMbI KPBIILEB U OKpPAcKU Tena), repoapuii «I opox
ITOCEBHOM.

JlabopaTopHble M NpaKkTHYeCKHE PA0OThI:

JlaboparopHass pabGora Ne 5. «l3ydeHue pe3yiabTaTOB MOHOTHOPHIHOTO M JUTHOPHUIHOTO
CKpEIIMBaHUs Y APO30(HIIbI HAa TOTOBBIX MUKpOIpEnaparaxy.

JlaGopaTopnas pabora Ne 6. «/3ydeHue MoOAUMDUKAITMOHHOW HW3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

JlabGopaTtopHnas pabota Ne 7. « AHanm3 MyTaiuii y 1po30¢uibl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[Tpaktuueckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak Hayka U Ipouecc. 3apoxkaeHue celleKIuu 1 foMectukanus. Yuenue H. W. BaBusiosa
0 IEHTpax NPOUCXOXKICHUS M MHOT000pa3us KyJIbTypHBIX pacTeHuid. LIeHTphl MmpouCXOoXKaeHUs
JIOMaIIHUX XKUBOTHBIX. COPT, MOpo/ia, HITamMM.

CoBpeMeHHbIE METO/IbI CeeKIMU. MacCcoBbI 1 MHAUBUYaIbHBIA OTOOPHI B CEIEKIMHN PACTEHUH U
KUBOTHBIX. OIleHKa JKCTepbepa. BIM3KOpOACTBEHHOE CKpelluBaHue — WHOpuAWHT. Yuctas TuHUS.
CkpemmBanue 4YHCTBHIX JWHUHA. ['ereposuc, mnum tubpuaHas cwia. HepoacTBeHHOE CKpemuBaHUE —
ayropunuur. OtnanéHHas ruOpuguzaiis U e€ ycrnexw. VICKYCCTBEHHBIM MyTareHe3 W IOJyYECHHE
MTOJIMIIOUAOB. /JOCTHKEHUS CENeKIMN PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib NOpoU3BOACTBA. ['eHHass WHXeHepus. OTamnbl  CO3JaHUs
pekomOunantHoi JIHK u Tpancrennsix opranm3moB. Knerounas wmkeHepus. KieTouHble KyJabTyphI.
MUuKpOKIIOHATBHOE pPa3MHOXKEHUE pacTeHui. KnonupoBanue BBICOKOIIPOIYKTUBHBIX
CETBCKOXO3SIUCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKHE W dTHUeckue mpodsembl. MO — reHeTHdecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCcTpanmu:

[optpetsr: H. N. Basunos, 1. B. Muuypums, I'. JI. Kapneuenko, M. @. I1BaHOB.



Tabmurel 1 cxembl: KapTa «LIeHTphI MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYPHBIX PACTCHUN,
«ITopoasl JAOMaNIHKX JKUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHiD», «OTmanéHHas THOpUAM3AIUS,
«Pabotel akamemuka M. @. MBanoBay, «llomummonaus», «O0beKThl OMOTEXHOJIOTHHY», «KieTouHble
KyJIbTYPBI M KJIOHUPOBaHUE», « KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJSKH TUIOAOB M KOPHEIUIOJOB AUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHHH,
repOapuii «CeabCKOX035UCTBEHHBIC PACTECHUS.

JlaGopaTopHbIe U MpaKTHYECKHE PAGOTHI:

Okckypeusi «OCHOBHBIE METOJIBI M JOCTHIKCHHS CEJICKIMUM PACTCHUH M IKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (DepMy, COPTOUCIIBITATEIbHBIN YIaCTOK, B TEIUTMYHOE XO3SHCTBO,
71a00paTOPHIO arPOYHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. IBosnoNMOHHAsA 0HOJIOTHS.

[Ipennoceliku BO3HUKHOBEHHUS 3BOJIOLUOHHON TEOpHUU. OBOJIIOLIMOHHAS TEOpHUsl U €€ MECTO B
Ouosioruu. BiusiHue 5BOIOMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUU U APYTUX HAYK.

CupnerenbcTtBa »BostoLMU. llaseoHTONOrMUECKHE: IOCIIENOBATENBHOCTD IOSIBICHHUS BHUJOB B
[IAJICOHTOJIOTMYECKOH JieTomnucH, nepexoHsie GopMmel. buoreorpaduueckue: cXoICTBO U pa3nuuue GpayH
1 (JI0Op MAaTEPUKOB U OCTPOBOB.

OMOpHOJIOrMUYECKUe: CXOACTBA M DPa3iuuus 5SMOPHUOHOB pa3HbIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOIMYHbIE, PYJUMEHTApHBIE OpraHbl, aTaBU3MBI.
MonekyaspHO-OMOXMMUYECKHE:  CXOACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTH M OCHOBHBIX
MeTa0OIMYECKUX MyTeH Y BCEX OPTaHU3MOB.

OpomounonHass teopus Y. JlapunHa. Ilpeamnochliku BO3HMKHOBEHMS JapBHHU3MA. [[Brokyiue
CWJIBI 3BOJIOLMHM BHIOB 10 JlapBHHY (M30BITOYHOE pa3MHOXKEHHE IIPU OIPAHUUYEHHOCTH PECYPCOB,
HeolpeesIEHHast U3MEHYMBOCTb, O0Opb0a 3a CyILECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosmonuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

Muxkpossosronus. [lomynsnus kak eTMHULA BUAA U SBOJIIOLIUH.

JBwxkymue cuibl (pakTopbl) 3BOJIONUU BUIOB B Mpupoje. MyTalMOHHBIM TIpolecc U
KOMOMHATHBHAs U3MEHYNBOCTb. [lony sIiMOHHbIE BOIHBI U Apeild reHoB. M3omsamuus 1 Murpanus.

EctecTBenHbIi 0TOOp — HanpaBiIsFOIUE GakTop BOIIOINH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3Boitouuu. IIpuMmepbl mnpucnocobieHuit y
OpraHu3MoB. ApoMopdO3bl M UAHOAIATI TAIINH.

Bun u Bunoo6pasosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUA000Pa30BaHus: reorpaduieckoe,
9KOJIOTMUYECKOE.

MakposBomtorusi.  DopMbl  dBOMIONMM:  (QuiIeTHYecKas, JUBEpPreHTHas, KOHBEPIeHTHaf,
napasensHas. HeoOpatumMocTs 3BOMIOLNN.

[IpoucxoxaeHne OT HecleUuaIu3UPOBAaHHBIX THpeakoB. Ilporpeccupytomas crnennaiu3anus.
AnantuBHas paguarys.

JdemoHcTpauuu:

[loptpetsr: K. JIunnei, XK. b. Jlamapk, Y. [lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, .
Miromnep, A. H. CeBepiios.

Tabmuuel 1 cxembl: «Pa3BuTHEe OpraHm4yeckoro Mupa Ha 3emiiey», «3apOoJbIIIM TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «DopMbl O0opbObl 3a cyuiecTBoBaHHME», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpa3ue  copTOoB  pacTeHMil», «MHoroobpasue TMOpoJ  KUBOTHBIX»,  «llomymsiumy,
«MyTanMoHHass HM3MEHUYUBOCTH», «ApoMopdo3sly, «Wanoamanramum», «OOmas aereHepamms»,
«/IBmwxymue cuibl sBomonun», «Kapra-cxema mapmpyrta myrtemectsusi Y. [lapBuna», «bopnba 3a
cyuiectBoBaHue», «lIpucnocoOneHHocTs  opraHm3MoBy, «leorpaguyeckoe  BuA00Opa3OBaHHUEN,
«DKOJIOTHYECKOE BUA000PA30BAHHUEY.

OO6opynoBaHMe: KOJUIEKIIHSA HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPAackH, HAOOp IJIOJOB U CEMSsH,
KoyeKust «IIpumepsl 3alMTHBIX MPHUCIIOCOOICHUN Y KMBOTHBIX», MOJeNb «OCHOBHBIC HampaBJICHUS
IBOJIIOLIUI», 00bEMHAsI MOsieNb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduyeckast kapra mMupa, KOJeKIus «DOpMbl COXPAaHHOCTH MCKOMAEMBIX JKUBOTHBIX U
pacteHuit», Moxenp anmukanus «llepekpéct xpomocom», BiaxHble mpenaparel «Pa3Butne



HacekoMoroy, «Pa3Butne narymkuy, Mukponpenapar «Jpo3zodpuna» (Hopma, Mmyranuu GOpMbI KPBLUIHEB
Y OKpPacKH TeJa).

JlaGopaTopHbIe U NpaKTHYeCKHe PadoThI:

JlabopaTtopHnas padora Ne 1. «CpaBHeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

JlaGopatopHast padota Ne 2. «Onucanue mpuUCIocOOICHHOCTH OpraHu3Ma U €€ OTHOCHTEIBHOTO
XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHE )KU3HU HA 3emJie.

JloHayuHbIe IPEACTABICHUS O 3apOXKICHUH XKU3HU. HayuHble TMnoTe3pl BO3HUKHOBEHUS KU3HU Ha
3emie: abuoreHes M mancnepMusi. XUMU4ecKas 3BOJIIOLUs. AOMOTEHHBII CUHTE3 OPraHUYECKUX BEIIECTB
13 HEOPraHWYECKUX. DKCIEPUMEHTAIbHOE MOJATBEPKACHUE XUMUYECKON 3BoMtonMU. HavanbHble 3Tansl
Oouosiornvyeckoii sBomonnu. [unoresa PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTIPYKTYp U
BO3HMKHOBEHHE NpPOTOKIETKHU. [lepBble kineTkn M ux 3Boirouus. POpMUPOBAHHE OCHOBHBIX IPYIII
YKUBBIX OPTaHU3MOB.

Pazutune xxu3nu Ha 3emiie 1o spam u nepuoaam. Karapxeil. Apxeickas u npoTepo30icKas 3pbl.
[Taneosolickas 3pa W e TMepUOAbl: KEMOPUICKUH, OPIOBUKCKHHA, CHIYPHICKUHN, JIEBOHCKHM,
KaMEHHOYTOJIbHBIH, IEPMCKUH.

Me3so30iickas 3pa u €€ epuoabl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas 3pa u €€ nepuoibl: MajJeoreHOBbI, HEOT€HOBbIN, AHTPOIIOT'€HOBBIH.

XapakTepucTuka KiIuMMara M TE€O0JOrM4ecKuX mporeccoB. (OCHOBHBIE 3Talbl  3BOJIIOLMU
PACTUTENBHOTO M KMBOTHOTO MuUpa. ApoMopdo3bl y pacTeHHi W >KUBOTHBIX. llosiBieHue, pacuBer u
BBIMUpPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)k€Hue 3BOIMOUUUA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI
OpPraHU3MOB.

OBOJIIOLIMS YeJIOBEKa. AHTPOIOJIOrUsl Kak Hayka. Pa3BuThe NpencTaBlIeHHH O NMPOUCXOXKIACHUU
yeyoBeka. MeTonbl M3ydeHus aHrpororeHe3a. CXoAcTBa M pas3jinyvsl 4YEJOBEKAa U JKUBOTHBIX.
CucremMaT4eCcKOe MOJ0KEHUE YEIOBEKa.

HBmwxyume cuisl ((pakropbl) aHTponorenesa. HaciencTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIN
ot0op. OOmIecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJIECHUE OPYAHI TPy, MBIIIIICHUE, PEYb.

OCHOBHBIE CTaJMM U BETBM 3BOJIOLMHM YEJIOBEKA: aBCTpajonuTeku, Yemoek ymenblil, Uenosek
npsaMoxo i, YenoBek HeaHaepTanbCkuil, UemoBek pa3zymHbli. HaxolIku HCKOmaembIX OCTaTKOB,
BpeMs CYIIIECTBOBaHHS, 00JIACTh pacCIpOCTpaHEHHs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJNbIIME pachkl: €BpONeouaHas (eBpasuiickas), HErpo-
aBCTpaJIOUIHA (3xBaTOpHAaNbHAA), MOHT'OJIOHM/THAS (a3maTcko-aMepHUKaHCKas). Yeprol
MPUCTIOCOOJICHHOCTH TPEJCTaBUTENeH 4YeOBEUEeCKHX pac K YCIOBUSAM CyIIeCTBOBaHUS. EIWHCTBO
yesnoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

[Hoptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnep, I'. FOpu, Y. lapBus.

Tabmuibl u cxembl: «Bo3HukHOBeHHEe CONHEUHON CHCTEMBD», «Pa3BUTHE OPraHMYECKOTO MHpay,
«PactutenbHas kineTka», «KuBoTHas kieTka», «IIpokapumoruueckas kietka», «CoBpeMeHHasi cUCTEMa
OpraHM4YecKoro Mupa», «CpaBHEHHE AaHATOMUYECKHX UYEpPT CTPOEHHS YeJOBEeKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOTMUECKUX HAXOJOK MPEIKOB COBPEMEHHOTO 4YelIOBEKay,
«/lpeBHerimue moany, «pesaue noany», «llepBbie coBpeMeHHBIE JTI0aN», «HeaoBeuecKue pacoe.

O6opynoBanue: mymspku «IIpoucxoxkaeHune 4yenoBeka» (OIOCThI aBCTPATOMHUTEKA, MUTEKAHTPOIIA,
HeaHJepTaiblia, KPOMaHbOHIIA), CIETKH UM U300pakeHUsl KaMEHHBIX OpYyJIUi NEepBOOBITHOTO YeIOBEKa
(xaMHU-"oOMIEpHI, pyOmIa, ckpebiia), reOXpOHOIOTUYECKass TabIuIa, KOJIEKIus «DOopMbI COXpaHHOCTH
HCKOIIAEMBIX )KMBOTHBIX Y PACTCHUI.

JlaGopaTopHbIe U NpaKTHYeCKHe PadoThI:

[Ipaktrueckass pabora Ne 1. «M3yueHune HCKOMAeMBIX OCTATKOB PACTEHWNW W IKUBOTHBIX B
KOJUIEKLIUSIX .

DOKCKypcusi «DBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B eCTECTBEHHO-HAyYHBIH WIIH
KpaeBeUeCKUl My3eil).

Tema 3. OpranusMbl 4 OKpYKaOIas cpeaa.

DKOJIOTHsSl KaK HayKa. 3aJayd W paslielbl 3KOJIOTMU. MeToabl 3KOJOTHYECKHX HCCIIECTOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEIOBEKA.



Cpenpl oOuTaHMsI OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOUYBEHHAS, BHYTPUOPTaHU3MEHHASI.

Oxonornueckue  (akropel. Kimaccumdpukammss  dkojgormyeckux — (GakTopoB:  aOMOTHYECKHE,
OMOTUYECKHE U aHTPONOTeHHbIC. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

AOGuoTtndecknue (GakToOphl: CBET, TeMIeparypa, BiaaxHocTb. doronepuomusm. IlpucnocobneHus
OpPTraHU3MOB K JIEUCTBUIO0 abnoTndeckux (pakTopoB. bronoruueckue puTmel.

buotnueckne dakTopbl. Buapl OMOTHYECKHMX B3aUMOJEHCTBUN: KOHKYPEHIIHS, XWIIHUYECTBO,
cumMbro3 u ero ¢opmel. [lapazuTusm, koomepamus, MyTyaliu3M, KOMMEHCAIH3M (KBApTHPAHCTBO,
HaxJIeOHMYeCTBO). AMEHCAIM3M, HEUTpaau3M. 3HAYCHHE OHMOTHYECKUX B3aUMOACHCTBUN IS
CYIIIECTBOBAHMSI OPTaHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKHU MOMyJsuuu. OCHOBHBIE MOKa3aTeld MOMYJISALUU: YUCICHHOCTb,
IJIOTHOCTb, POXKIAAEMOCTh, CMEPTHOCTb, MIPUPOCT, MUTpANus. [[MHAMIKA YHCIEHHOCTH TOMYJISIUN U €
perysus.

JdemoHncTpaumnu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['exkensb.

Tabmumer u cxembl: kapta «[Ipuponmubie 30HBI 3emum», «Cpeapl OOWTAHUS OPraHU3MOBY,
«Dotonepuoguzm», «llomynauum», «3aKOHOMEPHOCTH POCTa YHMCIECHHOCTU MOMYJSALUUU HHQPY30pHH-
Typenbkny, «[IuieBbie memnm.

JlaGopaTopHble U NpaKTHYecKHe padoThi:

Jlaboparopuast pabora No 3. «Mopdomorudeckue OCOOEHHOCTH PACTCHHH U3 Pa3HBIX MECT
oOUTaHU.

JIaGopatopHas padota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[IpakTrueckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYJISILIMI pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BHJIOBasi, MPOCTPAHCTBEHHas,
Tpoduueckas (nuiieBas). Bunsl-nomuHanTel. CBA31 B OHOIICHO3E.

DOkosnoruueckre cucteMbl  (3kocucteMsbl). Ilonstue 00 osKocucreMe U OHOreoneHo3e.
OYHKIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TMPOMYIEHTH, KOHCYMEHTHI, peayleHTsl. Kpyroropor
BEIIECTB M TMOTOK JHEPruM B dKocucTeme. Tpoduueckue (MUILEBbIE) YPOBHH 3KocucTeMBbI. [lumieBsie
uenu u cetd. OCHOBHBIE MOKAa3aTENM 3KOCHUCTEMBL: OMomacca, MpoayKLus. DKOJOTUYECKUE MHUPaMUIbI:
MPOYKINH, YUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIALINS, Pa3BUTHE.
Cykieccust.

[Ipupoanbie  3KOCHCTEMBL. DJKOCHUCTEMBI 03€p M peK. OKOCHUCTeMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONIOTEHHBIE  AKOCHUCTEMBI.  ATPO’KOCHUCTEMBI.  YpOoskocuctembl. buonormueckoe u
X034MCTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak (akTtop ycroiumBocTH dKOcucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o Ouocdepe. I'panuiisl, coctaB u ctpykrypa Ouocheps. Kusoe
BemecTBO u ero ¢yHkiuu. OcoOeHHocTH Ouocdephl Kak riao0anbHON SKOCUCTEMBI. J[MHaMHU4Yeckoe
paBHOBecHe U oOpaTHasi cBsi3b B Orocdepe.

KpyroBopoThl BelecTB U OMOT€OXUMHUYECKHE IUKIIBI 3JIEMEHTOB (YIJiepo/ia, a30Ta). 30HAIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuecTBO B Ouocdhepe 3emnn. AHTpONOTEeHHBIE W3MEeHEHHS B Ouocdepe. ['mobanbHbIE
9KOJIOTHYECKUE TPOOIJIEMBI.

CocymiecTBoBaHHe MPUPOABI U denoBeuecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak OCHOBa
ycroiunBocTd Ouocdepsl. OCHOBa palMOHAIBHOTO YIPABICHUS NPUPOIHBIMH pecypcamMu U UX
WCIOJIb30BaHue. JIOCTIKEHUsI OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

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

Tabmuubpr u cxembl: «[lumeBble 1enu», «buorneHno3: coctaB W CTpyKTypa», «lIpupomnbie
coobmecTBay, «llemn mutanusy, «IKomorndeckas nupamuga», «buocdepa u genorek», «IkocucTeMa
IIAPOKOJIUCTBEHHOTO Jieca», «IKOCHUCTEMA XBOWHOrO Jiecay, «buoreHo3 BomoEéMa», «ATpOLEHO3Y,
«IIpuMepHBIE aHTPOIIOTCHHBIE BO3JCUCTBUSA Ha NPUPOAY», «BakHeullne HCTOYHUKH 3arpsA3HEHUS
BO3JlyXa U TPYHTOBBIX Bo1», «IlouBa — BaxkHelIas cocTaBisomas ouocdeps», «DakTopsl Jerpagaiuu



nouBy», «[lapHukoBblii 3¢ ¢dexT», «DaKTOpbl PaTUOAKTUBHOTO 3arpsi3HeHHs Ouocdepsr», «OOmas
cTpykTypa Ouocdepr», «Pacmpoctpanenue xu3HH B Oumocdepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yrinepona B 6uochepe», «kKpyroBopor azora B npupojae».

O6GopynoBanue: Mojenb-anIuikKanus « Tunuaaple  OWOIIEHO3B», TepOapuii  «PacturenbHbie
cooOmiecTBay, Koyuiekiuu «buorneHos», «BpenuTtenun BakHEHIINX CENbCKOXO3SHCTBEHHBIX KYJIBTYpPY,
repObapuy M KOJJIEKIMM PACTEHUH M >KMBOTHBIX, NMPUHAIJIEKAIINE K Pa3HbIM 3KOJIOIMYECKHM IpyIIam
onHoro Buaa, Kpacnas kuura Poccuiickoit denepaunu, n300pakeHUsl 0XpaHSIEMbIX BUJOB PACTEHUN U
KUBOTHBIX.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA IIPOI'PAMMBI IO BHOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cormmacao ®I'OC COO, ycTtaHaBIUBaIOTCS TpeOOBaHUS K pe3yjIbTaTaM OCBOCHHS 00YyUYarOIIUMUCS
IIporpamMM cpeaHero oouiero 00pa3oBaHus: JUYHOCTHBIM, METAIIPEIMETHBIM U PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType NMYHOCTHBIX pe3yJbTaTOB OCBOCHUS IpeameTa «brosIorusy BbIIEIEHBI CIEIYIONe
COCTABJIAIOLIME: OCO3HAHUE O0YYarOIUMUC POCCUHCKOM Ipa)kAaHCKOM MIEHTUYHOCTH — FOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOMPEICTICHHUIO, HAJTMUYME MOTUBAIIMH K 00y4eHUIO OHOJIOTHH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPAIUIMHA pa3BUTUSI OMOJIOTHYECKOTO 3HAHMSA, TOTOBHOCTh U CIIOCOOHOCTH 00YYaOLIHXCS
PYKOBOJCTBOBATbCSI B CBOEH JCATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, IPUCYIIUMHU
cucreMe OHOJOTHMYECKOro OOpa30BaHMs, HAJIWYME OSKOJOIMYECKOrO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIMuyHOCTHBIE PE3yNbTaThl OCBOSHHS mpeamMera «buonorusy nocturarorcs B €JUHCTBE yU4eOHOH U
BOCIIMTATEIbHON ACSITEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMM POCCHUMCKMMH COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHU, IPHUHATHIMH B OOILECTBE IpaBWJIaMU H
HOpMaMHM IOBEJEHHUsI U CHOCOOCTBYIOT IIPOLECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUSA M CaMOpPa3BUTHS,
pa3BUTUS BHYTPEHHEH IMO3ULUU JIMYHOCTH, MATPUOTU3MA, YBAXXEHUA K 3aKOHY M IPaBOINOPSAKY,
4eJI0BEKY TpyJla M CTaplIeMy ITOKOJEHHIO, B3AUMHOTIO YBaXKEHHsI, 0EPEKHOT0 OTHOIIEHHS K KYJIbTYPHOMY
HaclIeQul0 M TPaJuLMsIM MHOTIOHAlMOHAIBHOrO Hapoxa Poccuiickonn ®enepanuu, Opupose H
OKpY>Kalolleu cpee.

JIMyHOCTHBIE pE3yNbTaThl OCBOEHUS YyuyeOHoro mpenmera «buonorus» MOMKHBI OTpaXkaTh
TOTOBHOCTb U CIIOCOOHOCTh 00YYaOLIMXCsl PyKOBOACTBOBAThCs C(HOPMUPOBAHHOMN BHYTpEHHEH MO3ULIHEH
JUYHOCTH, CHCTEMOH  LIEHHOCTHBIX  OpPHEHTAlM{, TO3UTUBHBIX  BHYTPEHHHMX  YOEXIEHU,
COOTBETCTBYIOIUX TPAJAULMOHHBIM IIEHHOCTSAM pPOCCHHCKOTO OOIIecTBa, paCIIUPEHUE KU3HEHHOTO
ONBbITa U ONBITA JEATEIBHOCTH B IIPOLIECCE peaJu3ali OCHOBHBIX HANPABICHUM BOCIMTATEIBHON
JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpazkaaHCcKOro BOCIMTAHUSA:

Cc(OPMHUPOBAHHOCTh TPAXKJAHCKOM MO3ULUHU O0YYaIOIIErocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O
YJIEHa POCCUIICKOro 00I1ecTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEN, YBaXKEHUE 3aKOHA U IIPABOIOPSIKa;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JIEATENFHOCTH NMPH CO3/[aHUN YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U M03HABATEIbHBIX 3a/1a4, BHIITOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh OIPENENATh COOCTBEHHYIO MO3MLUIO MO OTHOIICHUIO K SIBICHUSIM COBPEMEHHOU
KU3HU U OOBICHSTE €€;

YMEHUE YUYUTHIBaTh B CBOMX JCHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO B3aMMOJEHCTBHS
JroAeH ¢ pa3HbIMU yOEXKACHUSIMH, KyJIbTYPHBIMU [ICHHOCTSIMHU U COI[MAJIbHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYJTHHUYECTBY B IPOILIECCE COBMECTHOTO BBIMOJHEHUS YUEOHBIX, TO3HABATEIBHBIX
U HCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHHOIO OTHOIICHHS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXICHUU
CTIIOPHBIX BONIPOCOB OMOJIOTMUYECKOTO COJCPKAHUS;

TOTOBHOCTb K TYMaHUTAapHOU U BOJIOHTEPCKON JEATEIBbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTb POCCUICKON Ipa)1aHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA, YBAXKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH nepel PoauHo, Topaoctu 3a ¢BOM Kpaii, cBor0 PoauHy, CBOH s3BIK U
KyJbTYPY, IPOILIOE U HACTOALIEE MHOIOHALMOHAIILHOTO Hapoaa Poccnn;

LIECHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACJIECIHUIO U IAMATHUKAM IIPUPOABI, JOCTHKCHUSIM
Poccun B Hayke, HCKyCCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYACE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKMX YUY€HBIX B CTAHOBJICGHHE M DPa3BUTHE OHOJIOTHH,
MIOHMMAaHMsl 3Ha4eHHUs OMOJIOTMH B MO3HAHWU 3aKOHOB NPHUPOJBI, B )KU3HU YEJIOBEKAa U COBPEMEHHOI'O
00111eCTBA;



ujeitHas yOe:kIEHHOCTh, TOTOBHOCTh K CITy’KE€HHUIO U 3amute OTedecTBa, OTBETCTBEHHOCTH 32 €T0
cyp0y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

OCO3HAaHME AYXOBHBIX IIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYalMI0 M TPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENISAM, CO3JaHUI0O CEMbHM HAa OCHOBE OCO3HAHHOTO
MPUHATHSA LEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUHU C TPaAULMAMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIICHHIA,

IIOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSIBIATH KayecTBa
TBOPYECKOM JINYHOCTH;

5) ¢usnueckoro BocnuTaHus, (GopMHPOBAHMS KYJbLTYPbl 310POBbSI M 3MOLHMOHAJIBHOIO
0J1aronoJryyms:

MOHMMAaHUE W peanm3als 3I0pOBOro M Oe3omacHoro oOpa3a XU3HU (370pOBOE MHTaHUE,
cOONIOZICHHE TUTMEHUYECKMX NpPaBWJI M HOPM, COalaHCUPOBAHHBIM pPEXUM 3aHATUH U OTHAbIXA,
perymsipHasi pu3MYECKash aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOT'O U KOMIIETEHTHOTO OTHOIICHHS K
coOcTBEeHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

MMOHMMAHHUE IICHHOCTH IMPaBWI WHAMBHIYAIBHOTO U KOJJICKTUBHOTO OE€30TMACHOTO TOBEICHUS B
CUTYaIUAX, YTPOXKAIOLIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIIEACTBUIA M HETIPUATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aTKOTOJIsI, HAPKOTHKOB,
KypeHus);

6) TPY10BOT0 BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

TOTOBHOCTh K AaKTUBHOM JESATEIBHOCTH TEXHOJOTMUYECKOM W COLMAJIbHOW HaNpaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSITENILHO BBIMOJIHATH TAKYIO AESITEbHOCTD;

WHTEpEeC K pa3iudHbiM chepaM mpodecCHOHANBHONW AESITeNLHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oyay1ieil mpodeccruu U peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOPA30BAHUIO HA MPOTSHKEHUN BCEH KU3HMU;

7) IKOJIOrH4eCKOro BOCIIUTAHMS

9KOJIOTHUYECKHU 11eJeco00pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOYHUKY KM3HU Ha 3eMjie, OCHOBE
€€ CyIIeCTBOBAHMS,

MOBBILIEHUE YPOBHSI KOJOTHYECKON KyIbTYPhl: IPHOOPETEHUE OIBITA MIIAHUPOBAHUS TTOCTYIIKOB U
OIICHKU WX BO3MOXHBIX TTOCJICICTBUM JIJIST OKPYIKAIOIIIEH CPEIbI;

OCO3HaHUe TT00aThHOT0 XapaKTepa SKOJOTHIECKHUX POo0IeM U MyTel X pelieHus;

CIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble TPH H3yYCHHH OWOJIOTHU 3HAHUS W yMEHUS TIPHU
pelIeHnr TpoOJieM, CBS3aHHBIX C PpalMOHAIBHBIM TMPUPOJIONONB30BAHHEM (COOIOJCHHE TMPABUIT
TIOBEJICHNST B TIPHUPOJE, HAMPABICHHBIX Ha COXpPAaHECHHWE PABHOBECHUS B DKOCHUCTEMax, OXpaHy BHJIOB,
IKocucTeM, bnochepsr);

AKTHUBHOE HENPUATHE NEHUCTBHUN, NMPUHOCALIIUX BpEA OKPYKAIOIIEH NPHUPOTHOU Cpele, yMEHHUE
MIPOTHO3UPOBATh HEONATOMPHATHBIE ASKOJOTHMYECKHUE TMOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUNA H
MpEeAOTBPAIIATh UX;

HaJU4YUe Pa3BUTOrO IKOJIOTHUYECKOTO MBIIUICHHS, YKOJIOTHYECKON KYJIbTYpbl, ONBITA JACSTEIBHOCTH
JKOJIOTUYECKOM  HANpaBI€HHOCTH, yMEHUS  PYKOBOJCTBOBATHCS MMM B  II03HABaTEIbHOM,
KOMMYHHUKAaTUBHON U COLIMAJIbHOW TMPAKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTUUECKOW JESITEIIbHOCTU
JKOJIOTMYECKON HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMUSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOIIECTBEHHOW MPAKTUKUA, OCHOBAHHOTO Ha JMAJIOTe KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJUKYJIBTYPHOM MUDE;



COBEPILIEHCTBOBAHHE S3bIKOBOM M YHUTATEIHCKOW KYJIBTYPHI KaK CpPEJICTBA B3aMMOJACHCTBHS MEXTY
JTIOJIBMH ¥ TTIO3HAHUSI MUPA;

MOHUMaHHE CIeHU(PUKA OHUOJIOTUM KaK HayKH, OCO3HaHus €€ poid B (POpMHUPOBAHUH
PalMOHAIIFHOTO HAayYHOTO MBIIUICHHS, CO3JaHUM LEIOCTHOTO TPEJCTABICHUS 00 OKpY’KaromeM MHUpe
KaK O €IMHCTBE MPHUPO/IbI, YeJIOBEKa M 0OIIECTBA, B TO3HAHUHU IPUPOAHBIX 3aKOHOMEPHOCTEN U PELICHUU
npo0IeM COXpaHeHHS TPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsI COBPEMEHHOH LMBWIM3ALMU: 00ECTIeYeHUsT HOBOTO
YPOBHSl Ppa3BUTHS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX OWOTEXHOJOTWH, CHOCOOHBIX pEIIaTh
pecypcHbIe MPOOJIeMbl Pa3BUTHS YEIOBEYECTBA, IMMOMCKA IMyTeH BBIXOAA M3 TI00ATBHBIX SKOJIOTHYECKHX
npoOieM M oOecredeHusl Iepexoja K YCTOWYMBOMY pas3BUTHIO, PAIMOHAIBHOMY HCIIOIB30BAHHUIO
MIPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B TIIOJyYCHWH OHOJOTMYECKUX 3HAHMH B IENAX IOBBIIICHUS o0OIIei
KYJIbTYpBl, €CTECTBEHHO-HAYYHON IPaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKIMOHAJIHHON I'PaMOTHOCTH
oOyyJaronuxcs, GopMHUPYEMON MPU U3YyUEHUN OMOJIOTHH,

MOHMMaHKE CYIIHOCTH METOJIOB IMO3HAHMS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCTIONIB30BATh TIOJydaeMble 3HAHMS IS aHalIu3a M OOBSICHEHHS SIBICHUH OKpYKAIOIIEr0 MHUpa |
MPOUCXOAIIMX B HEM U3MEHEHHH, YMEHHE JenaTh 0OOCHOBAaHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyYHBIX
(aKTOB M UMEIOLIMXCS JAHHBIX C LEJIBIO TIOJyYSHHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO MCIIONB30BaTh OMOJIOTHUECKUE 3HAHMS JJS PEUIeHHs MpoOiieM B
PEaTbHBIX KU3HEHHBIX CUTYaIUIX;

OCO3HAaHME LEHHOCTH HAyYHOW JESATEIbHOCTH, T'OTOBHOCTh OCYHIECTBISATH IPOEKTHYIO H
MCCIIe/IOBATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHUIO M caMOOOpa30BaHUIO, K AKTUBHOMY
MOJTY4YEHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBHH C KM3HEHHBIMH NOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3ybTaThl OCBOCHHS yuyeOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAUMMBbIE
s (GOPMHUPOBAHMUS MHUPOBO33PEHUS  OOYYAIOIIUMXCA  MEKIUCHUIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
o0IIeHayyHble HOHATHS, OTPa)Karollue IeJOCTHOCTh HayYHON KapTUHBI MUpAa U CIEUU(PHUKY METOJIOB
MIO3HAHUS, MCIOJIb3YyEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIUs, SBJIEHUE, MPOIECC, CUCTEMA,
Hay4yHbIH (akT, MPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEJOBaHUE, HAOIIOJCHUE,
U3MEpEHUE, DSKCIEPUMEHT U JApPYTUX), YHUBEpCaJIbHblE Yy4eOHble JeWCTBUSA (IIO3HABATENIbHBIC,
KOMMYHUKATHBHbIE, PETYJIATHBHbIE), o0ecreunBaromue GopMupoBaHue (pyHKIMOHAIBHON IPaMOTHOCTH
U COLHUAIBHOW KOMIIETEHIIMH OOYYaloUINXCs, CIIOCOOHOCTh OOYYaIOMIMXCSl MCIOJB30BaTh OCBOEHHBIE
MEXAUCLIUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCallbHble YyueOHbIE JIeHCTBUS B
MI03HABATEIBHON U COLIUAJIBHOM MPAKTUKE.

MeTtanpenmMeTHble pe3yibTaTbl OCBOCHMSI MPOrPaMMbI CPEJAHEr0 OOLIero oOpa3oBaHUs JOJKHBI
OTpaXkaTh:

OgiaeHne YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYITUPOBATh M aKTYaJIU3UPOBATh IPOOJIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOCHUM 3HAHMUN NPUEMBI JIOTMUECKOIO MBIIUIEHUS (aHaiu3a, CUHTE3a,
CpaBHEHHUs, Kilaccupukanuu, 00001IeHus), paCKphIBaTh CMBICT OMOJIOIMYECKUX MOHATUN (BBIIEIATH MX
XapaKTepHble PU3HAKU, YCTAHABIMBATD CBSI3U C IPYTUMH MOHATHUAMN);

OIpeNIeNIATh LEeJU JAESATEIbHOCTH, 337aBas NapaMeTpbl U KPUTEPUH UX JOCTHKEHHs, COOTHOCHUTH
PE3yNbTaThl AEATENBHOCTH C TOCTABJIEHHBIMU LIESIMU;

UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 11 OOBSICHEHUS (DAKTOB U SBJICHUH KUBON MPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIAEHUS (MHAYKTHUBHBIC, ACTyKTUBHBIE, IO AaHAJOIMH), BBISABIIATH
3aKOHOMEPHOCTH W NPOTHBOPEYMsS B pAcCCMaTPUBAEMBIX SBIECHUSAX, (OPMYJIMPOBATH BBIBOABI U
3aKJIFOYEHUS;

IPUMEHATh CXEMHO-MOJENbHBIE CPEICTBA JUIsl TPEACTaBIECHUS CYLIECTBEHHBIX CBs3eH U
OTHOLICHUHA B U3yYaeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUMH pa3HOro poja,
BBISIBJICHHBIX B PA3JINYHBIX HHPOPMALIMOHHBIX HCTOUHHUKAX;



pa3pabaTbIBaTh IUIaH pEIIEHUS MPOOJIeMBbl C yY€TOM aHalIM3a UMEIOIIUXCS MaTepHalbHBIX M
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEISAM, OLICHUBAThH
PHUCKH NOCIIEACTBUH 1€ATEIbHOCTH;

KOOpDAMHUPOBaTh W  BBIIOJHATH paboOTy B  YCIOBHAX  pEalbHOrO, BHUPTYAJIBHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PELICHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBHS:

BJIAJCTh HaBbIKAMU y4e€OHO-HMCCIIEIOBATEIbCKOM W IPOEKTHOM JEATEIbHOCTH, HaBbIKAMHU
paspenieHus npo0seM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CAaMOCTOSATEIbHOMY IOUCKY METOAOB PELICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B II03HAHUS;

UCIOJb30BAaTh PA3JIM4YHble BUIBl JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHMA, €ro
MHTEpHpeTanuy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B YUEOHBIX CUTYallUsiX, B TOM YUCIIE MPHU CO3AAHUU
YU€OHBIX U COLIMATIbHBIX IPOEKTOB;

¢dbopMHUpOBaTh HAy4YHBIA THI MBIIUICHUS, BIAJETh HAyYHOW TEPMHUHOJOTHEH, KIFOUYEBBIMH
MOHATUSAMH U METOJAMU;

CTaBUTH U (pOPMYyIMpPOBATH COOCTBEHHBIE 3a/]a4l B 00pa30BaTEIbHOM JACSITEIBHOCTH U KU3HEHHBIX
CUTYyalUsX;

BBISIBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJM3UpPOBaTh 3aJady, BbIIBUraTh T'MIIOTE3Yy €€
pelleHus, HaxOAUTh apryMEHThl JUIsl J0Ka3aTesIbCTBA CBOMX YTBEP)KICHUH, 3ajaBaTh MapaMeTpbl U
KPUTEPUHU PELLEHUS;

aHAJIM3UPOBaTh IOJIYYEHHBIE B XOJ€ PEIICHUs 3aJaud pe3yJbTaTbl, KPUTHUECKU OLICHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLI€HUBATh IPUOOPETEHHBIHN OIBIT;

OCYLIECTBJISATh  IIEJICHAIIPABJICHHBIM IOMCK IIEpEHOCa CPEACTB U CIOCOOOB AEMCTBUS B
PO ECCUOHATIBHYIO CPELY;

yYMETh NIEPEHOCUTH 3HAHUS B TO3HABATEIIHHYIO U MPAKTHYECKYIO 007IaCTH KU3HEACATEITbHOCTH;

YMETb UHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEeIMETHBIX 00s1acTel;

BBIJIBUTaTh HOBBIE WJIEH, MpeJylaraTh OPUTMHAJIbHBIE MOAXO/bI U PELIEHUS, CTABUTh MPOOJIEMBI U
3aJauu, JIOMyCKaloIIKe albTepHATUBHbIE PEILICHHS.

3) padoTa c nundopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOUYHMKAX MHPOpMaLUU (TEKCTe y4eOHOro MocoOus, Hay4dHO-
MOMYJISIPHON JTUTEpaType, OMOJIOTHYECKUX CIIOBapsX U CIPAaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B
WnTepHere), aHanu3upoBaTh MHMOPMALUIO PA3IUYHBIX BUAOB U (OPM MpPEICTABIEHHS, KPUTHUECKU
OLIEHHUBATH €€ JOCTOBEPHOCTh U HENMPOTHUBOPEYUBOCTE;

(dhopmyITHpOBaTh 3aMPOCHl M TPUMEHSTH PA3INYHBIE METOJIBI TIPH MTOMCKE U 0TOOpe OMOTOTHIECKOM
uHpopManuu, HeoOXOAUMOI [T BBIMOJIHEHUS YUeOHBIX 3a/a4;

MpuoOpeTaTh  ONBIT  HUCHOJb30BaHUS  MH(YOPMAIIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJIOTHUH,
COBEPUIECHCTBOBATH KyJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMsI PA3JIUYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJbHYIO (QOpMy MpencTaBieHHs] Onosiornyeckoil nHpopmanuu
(cxemsl, rpauKy, TuarpamMMbl, TaOJIHUIIbI, PUCYHKH U APYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPEJCTBA MpHU paboTe ¢ OHoIOrnyeckoil nHpopmarmei:
NPUMEHATh XUMHUYECKUE, (PU3NYecKre U MaTeMaTHYeCKUe 3HaKH U CUMBOJIBI, (hopMyiiel, abOpeBuaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJITHOCTH;

BJIQJIeTh HaBbIKAMM DPAClO3HABaHMA W 3aIIUTHl MH(QOpMaLuHM, WHPOPMAIMOHHON 06e301MacHOCTH
JTUYHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) oOmienue:

OCYILECTBIISAITh KOMMYHHKAllMM BO BceX c(epax >KM3HM, aKTUBHO y4YacTBOBATh B JHMAJIOTe WU
JUCKYCCHM IO CYLIECTBY OOCYXkJIaeMoOi TeMbl (YMEHHE 3a/laBaThb BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS NIPEAaraéMoi 3ajjaud, yUYUThIBaTb MHTEPECHI U COIIACOBAHHOCTH MO3ULIUN
JpYTUX YYaCTHUKOB JMAJIOra WINA AUCKYCCHH);



pacro3HaBaTh HEBEpOaJbHBIC CpPEACTBAa OOLICHHS, MMOHMMATh 3HAYCHHE COLMAIBHBIX 3HAKOB,
IPENOCHITIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTyallMd, yMeTb CMsAryaTb KOHQUIMKTBI M BECTH
IIEPErOBOPBHI;

BJIAJIeTh PA3IMYHBIMKM crioco0amu OOIIEHUS M B3aUMOJCHCTBUSA, MOHMMATh HAMEPEHUs IPyTux
JIO/IeH, MPOSBIIATH YBOXKUTEIBHOE OTHOIICHHE K COOECeTHUKY U B KOPPEKTHOU (hopme (opMynHpoBaTh
CBOM BO3PaKCHMS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM S3BIKOBBIX CPEJIICTB.

2) coBMeCTHasl 1eATeJIbHOCTD:

IIOHMMATh U HUCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAMBUAYAIbHON pabOThl IPU PELLIEHUN
Ouosiornyeckoil  mpoOseMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb INPUMEHEHHs TPYHIOBBIX  (GopM
B3aUMOJICHCTBUS NPU pPELIEHUH Y4eOHO 3a1auu;

BbIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ Y4€TOM OOIIMX MHTEPEecoB H
BO3MOKHOCTEH KaKJI0T0 WIECHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM ACATEIBbHOCTH, OPraHU30BBIBATH U KOOPIAUHUPOBATH JEHCTBUS 110 €€
JOCTWKCHMIO: COCTaBJIATh IUIAH JCHCTBUM, pacHpeAcsATb pPOJIM € YYETOM MHEHHM YYaCTHUKOB,
00Cy»X/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M KAKIOI0 Y4YaCTHHKA KOMaHIbl B OOIIMH pe3ynpTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IIPOEKTHI, OLICHMBAaTh HACU C IO3ULHUHM HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBISATh IIO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYalHUsX, IPOSIBIATH
TBOPYECTBO U BOOOpak€HUE, ObITh HHUIIMATUBHBIM.

OBiageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMY 1efiCTBUAMM:

1) camoopranmu3anus:

WCIOJIb30BaTh OMOJOrMYECKUE 3HAHMS JJIS BBISBICHUS MPOOJIEM M UX pEIICHUS B JKU3HEHHBIX H
YyUeOHBIX CUTYyallUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHMM II€JIEBBIE U CMBICIOBBIE YCTAaHOBKH B CBOMX
JNEUCTBUAX M TIOCTYNKax II0 OTHOIICHHIO K JXKUBOM IPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY’KaIOIIHX;

CaMOCTOSITENIFHO OCYILECTBIIATh MMO3HABATENbHYIO JAESATEIbHOCTD, BBIABIATH MIPOOJIEMBI, CTAaBUTh U
(hopMyIHpOBaTh COOCTBEHHBIE 3a7]a4ll B 00Pa30BATEIBHON NESTETLHOCTH U )KU3HEHHBIX CUTYAIUIX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH pEIIeHUs NpoOjaeMbl ¢ y4E€TOM MMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYyalUsM;

paciupsATh paMK1 y4eOHOTo peiMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CcTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOHN 3pyAULIMN B Pa3HBIX 00JacCTIX 3HAHUM,
MIOCTOSIHHO TOBBIIIATH CBOWM 00pa30BaTEeNbHBIN U KyJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBl B J€ATEIbHOCTb, OIICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIaJIeTh HaBBIKAMHU IO3HABATENbHOM pedIeKCHH KaK OCO3HAHMS COBEpIIAEMBIX ACUCTBUN U
MBICIIUTENBHBIX TPOIECCOB, MX pE3yJbTaTOB U OCHOBaHHWM, HCMOJb30BaTh MPUEMBI pedeKCUuu Jis
OLIEHKU CUTYalllH, BIOOPA BEPHOTO PEILICHMS;

YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHWKEHUIO;

IIPUHUMATh MOTHMBBI U apTYMEHTHI IPYI'HX IIPU aHAIU3€E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHsTHE CeOHA U APYIUX:

MPUHUMATD ce0sl, TOHUMAsi CBOM HEAOCTATKH U JIOCTOMHCTBA;

IIPUHUMATHh MOTHMBBI U apTYMEHTBI JPYTMX IIPHU aHAJIU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MU C TIO3ULUH IPYTOT0 YeIOBEKa.



HNPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouonornu Ha 0a30BOM ypOBHE
BKJIIOUAIOT cnenuduueckue s yuedHoro mpenmMera «buonorusy HayyHble 3HaHUS, YMEHUS U CIIOCOOBI
JeUCTBUH 10 OCBOCHMIO, HMHTEPIPETALMH W MPeoOpa3OBaHMIO 3HAHUM, BHUABI ACATEIBHOCTH II0
MOJIyYEHHUI0O HOBOTO 3HAHMSI U NMPUMEHEHHUIO 3HAHUW B PA3JIMYHBIX Y4YEOHBIX CUTyalusiX, a TaKXkKe B
peanbHBIX JKU3HEHHBIX CHUTYallUsX, CBSA3aHHBIX C Ouonorueil. B mporpamme mpeaMeTHble pe3yiIbTaThl
MIpeICTaBJIeHbI 110 roJjaM 00yUYeHUsl.

[IpenmeTHbie pe3ynbTaThl OCBOCHHUs ydeOHoro mnpeamera «buonorust»y 6 10 kKnacce NOTKHBI
OTpaxkaTh:

c(OpPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHN B CHCTEME Hay4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOHM KAapTUHBI MHpa U HAYYHOTO
MHUPOBO33PEHHUS, O BKJIAJAE POCCHUCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIIMOHATFHOM IPaMOTHOCTH Y€JI0BEKa JIJIsl pelleH sl )KU3HEHHBIX 33]1aY;

YMEHHE paCKpbIBaTh COJACpXKAHWE OWOJOTHYECKUX TEPMHUHOB M TMOHATUH: >KU3HB, KIIETKa,
opraHusM, MeTrabonu3M (0OMEH BEIIEeCTB W IpEBpaIleHUE SHEPrHH), TOMEOcCTa3 (camMoperyJssius),
YPOBHEBas OpraHMU3alUs XHUBBIX CHCTEM, CaMOBOCIIPOM3BENEHHE (PETPOIYKIIHUs), HACIECICTBEHHOCTD,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

YMEHHUE U3JIaraTb OMOJIOTHYECKHE TeOpUH (KIeTOYHAas, XpPOMOCOMHAs, MyTallMOHHAS, [IEHTPpaJIbHAs
JIOTMa MOJIEKYJIsIpHOU Omostorun), 3akoHbl (I. Mennens, T. Moprana, H. Y. BaBunopa) u ydyeHus (o
LHEHTpax MHOrooOpasusi M TMPOUCXOXKICHUS KyJIbTypHBIX pactenuii H. WM. BasuioBa), ompenensits
IPaHUIBI UX IPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIIQJIETh METOJaMU HAy4YHOTO MO3HAHUS B OWMONOTHH: HAOJIOJCHHWE M ONMHMCAHUE YKUBBIX
CHUCTEM, IIPOLIECCOB M SBJICHUH, OpraHu3alus U TMpPOBEACHHE OHOJOTHYECKOrO0 HKCIIEPUMEHTA,
BBIIBKCHHUE THUIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY HCCICAYEMBIMH BEIMYMHAMH, OOBSCHEHHE
MOJIyY€HHBIX PEe3YyJIbTaTOB, HCIIOJb30BAaHHBIX HAYYHBIX MOHATUN, TEOpUH M 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIBI HA OCHOBAHUH TIOTYYE€HHBIX PE3YJIbTAaTOB;

YMEHHE BBIICNISTh CYIIECTBEHHBIE NPHU3HAKKM BHUPYCOB, KIETOK NPOKAPHOT U SYKAPHOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH IIPOILECCOB: OOMEHa BEIIECTB W
MpeBpallleHNs] HPHEPruM B KIeTKe, (OTOCHHTE3a, TIJIACTHUYECKOTO U DJHEPreTMyeckoro oOMeHa,
XEMOCHHTE3a, MHT03a, Me03a, OIJIOJOTBOPEHHSI, PA3MHOXKEHUS, HHIMBHIyaJIbHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

YMEHHUE MPUMEHSTH MOyYeHHbIE 3HAHUS Ui OObSICHEHHSI OMOJIOTHYECKHUX MPOIECCOB U SIBICHUM,
JUISL TIPUHSITHUST TTPAKTUYECKUX PEUICHH B MOBCEIHEBHOM >KM3HU C 1I€TbI0 oOecredyeHus 0Oe30MacHOCTH
CBOETO 3/I0pPOBBbSl U 3/I0POBBSl OKPY)KAIOLIUX JIIOAEH, COONIOJEHUS HOPM T'PaMOTHOTO TOBEACHHUS B
OKpY’)KaloIIe TMPUPOTHONW Cpele, TOHWMAaHWE HEOOXOIWMOCTH HCIIONB30BAHUS  JIOCTHKEHUHN
COBPEMEHHOM OMOJIOTUU ¥ OMOTEXHOJIOTHH [T PallMOHATBHOTO MPUPOJIOTIONIb30BAHMS;

YMEHHE peliaTh dJIEMEHTapHbIE TeHETUYECKHE 3aJadd Ha MOHO- W JWTHOPHIHOE CKpEIIUBaHHE,
CIICTIJICHHOE HACIJIeJIOBAaHUE, COCTABJIATH CXEMbl MOHOTMOPHIHOTO CKpEIIMBAHUS JUIS IpeJCKa3aHUs
HaCIJIeZIOBaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJIHAThH Ja00OpaTOpHble M MpakTHUecKue padoThl, cOOII0AATh MpaBuia npu padore ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTb W HMHTEPIPETHPOBATh HH(OpMAIUI0 OHOIOTHYECKOro
COJIepKaHMsl, BKIIFOUYAIONIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3IMYHBIX MCTOYHHUKOB (CPEICTBA MACCOBOM
uHpOpMalUY, HAYYHO-TIOMYJISIPHBIE MaTepUabl), STHUYECKUE ACIEKThl COBPEMEHHBIX HCCIIEJIOBaHUI B
OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIICHHS, 00001as OHOJOTHYECKYIO
MH(OPMALINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIOIb30BaTh MOHATUIHBIN annapat OMOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHHUs y4yeOHoro mpeamera «buonorusty 6 11 Knacce NOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MeCTE U POJIM OMOJIOTUH B CHCTEME Hay4YHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAaHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOM KAapTUHBI MHpa U HAY4YHOTO
MHUpPOBO33PEHHUS, O BKJIAJAEC POCCHHUCKHX M 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(yHKIIMOHATFHOM IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsl )KU3HEHHBIX 3a]1ay;



YMEHHE pacKpbIBaTh COJEpKaHWE OWOJOTHYECKHX TEPMHUHOB W TOHSATHN: BUJ, MOMYJISIUS,
reHO(OH/I, DPBOJIIOIMS, ABWXKYIIHE CHIBl ((aKTOPhI) HBOJIOIUH, MPHUCIIOCOOJICHHOCTh OpPTaHWU3MOB,
BHUI000pa30BaHUe, IKOJIOTHUECKHUE (PAKTOPBI, SKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PeIyICHTHI, [eTH
MATaHUSI, SKOJIOTUYECKas MUpaMuIa, OuoreoreHo3, ornocdepa;

yMEHHE H3jaraTh OHOJOrHYeckre Teopun (dBoonuoHHas Teopus Y. [lapBuHa, cHMHTETHYECKas
TEOpHs IBOJIIOIMH), 3aKOHBI U 3aKOHOMEpHOCTH (3apojsimieBoro cxoactBa K. M. bapa, depemoBanus
TJIaBHBIX HampaslieHu# u myteit 3Bomonuu A. H. CeBeprioBa, yuenus o 6uochepe B. U. Bepranckoro),
OTIPEACIATH TPAHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BIAJCTh METOJaMU HAYYHOTO MMO3HAHWS B OMOJOTMH: HAOIIOACHHE W OMUCAHUE >KUBBIX
CHUCTEM, IIPOLIECCOB M SBJICHUH, OpraHu3alus U TMPOBEACHHE OHOJOTHYECKOrO0 HKCIIEPUMEHTA,
BBIIBIDKCHUE THIIOTE3bI, BBISABICHUE 3aBHUCUMOCTH MEXKIY HCCICIyeMBbIMH BEIUYMHAMU, OOBSCHEHHE
MOJIyY€HHBIX pPe3YyJIbTaTOB, HCIOIb30BAaHHBIX HAYYHBIX MOHATUN, TEOpUH M 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIBI HA OCHOBAHUU TIOJyYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICISATh CYHIECTBEHHbIE MPHU3HAKU CTPOEHUS OHOJOTHYECKHMX OOBEKTOB: BHJIOB,
MOMYJISAUUI, MPOAYILEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OHWOTeOLIEHO30B M SKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACJIEJCTBEHHOW  W3MEHUYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA00Opa3oBaHMUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEHCTBHSA HSKOJIOTMYECKUX (PaKTOPOB HA OPraHU3MBbI, IepeHoca
BEIIECTB M IOTOKAa JHEPIMM B HKOCHCTEMax, aHTPOMOTEHHBIX HM3MEHEHHIl B HKOCHCTEMax CBOEU
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTCOXMMHUYECKHX ITUKIOB B Onocdepe;

yMEHHE MPUMEHSTh MOJyUYEeHHbIC 3HAHUS AJIs1 OOBSICHEHUS OMOJOTHYECKHUX MPOIIECCOB U SBIICHUH,
JUTSL TIPUHSITHST TTPAKTUYECKUX PEHICHU B MOBCEIHEBHOMN JKM3HU C IENBI0 00eCredYeHUs Oe30MacHOCTH
CBOETO 3/I0pOBbS M 3/I0pPOBbS OKPYKAIOMIMUX JFOJEH, COOMIOACHHS HOPM TPaMOTHOTO MOBEACHHUS B
OKpY’KaloIlle MpUpPOAHONW cpele, TMOHUMaHHEe HEOOXOJMMOCTH HCIOJb30BAHMS  JIOCTHIKEHUU
COBPEMEHHOM OMOJIOTHY AJIsl PALIMOHAIIBHOTO MPUPOIOTIONH30BAHMS;

YMEHHUE PEelIaTh 3JIEMEHTApHbIE OMOJOTHYECKUE 337a4H, COCTABIATh CXEMbI IIepEeHOCa BEILECTB U
SHEPTUM B 3KOcHcTeMax (L[enu MUTaHus);

YMEHHUE BBITOJIHATH J1a00OpaTOpHbIE W MpakTHUecKnue padoThl, cOOMI0AATh MpaBwiia npu padore ¢
y4eOHBIM 1 JJa0OPATOPHBIM 00OPY0BAHHUEM;

YMEHHE KPHUTUYECKH OIICHMBATh W HHTEPIPETUPOBATH HWHQPOPMAILUIO  OHOJIOTHIECKOTO
COJIepKaHusl, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS U3 PA3IMYHBIX MCTOYHUKOB (CpEeACTBA MacCOBOMU
nH(poOpMallMK, HAy4YHO-NOMYJISIPHbIE MaTepHalbl), paccMaTpuBaTh IJ100AJbHBIE  JKOJIOTMYECKHE
Mpo0GJIeMBbI COBPEMEHHOCTH, POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIIEHUs, 0000IIast OMOJIOTHIECKYIO
MH(OPMAIINIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO MCIIOIb30BaTh MOHATUIHBIN anmapat OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KoaunuyecTBO 4acoB

Ne n/m HaumenoBanmue pPa3aesioB U TEM IIPOrpaMmMmabl

Bcero
1 buonorus xak Hayka 2
2 JKuBbIe cucTeMbl U UX OpraHu3aIus 1
3 XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKU 8
4 KusneaesateIbHOCTEL KIETKH 6
5 Pa3zMHoxeHne 1 HTHAMBUAYATBbHOE Pa3BUTHE 5
OpraHU3MOB
6 HacnenctBeHHOCTh M MN3BMEHUYUBOCTH OPTAaHU3MOB 8
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 3
8 PeszepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

KoHnTpoibHbIe
padoThI

IIpakTHYeckue

padoTbl

0.5

1.5

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
Bbu6moreka [JOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
Bbu6moreka [JOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
Bbu6moreka [JOK
https://m.edsoo.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIIACC

Ne i/ HanmeHnoBaHue pa3/ieioB U TeM IPOrpaMMbl
1 OBOJIOIMOHHAs OMOJIOTHS

2 Bo3HukHOBEHME U pa3BUTHE )KU3HU HA 3emiie

3 Opranu3Mbl B OKpyKaromias cpeaa

4 Coo011ecTBa U DKOJIOTHYECKUE CUCTEMBI

5 PesepBHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaunuyecTBO 4acoB

KounTtposbHbie

Bcero
padoThI

34 0

IIpakTnyeckue
padoThI

0.5

2.5

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc74
bubmnoreka LJOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bub6mmorexa [JOK
https://m.edsoo.ru/7f41cc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74



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

ITOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Nenn/m Tema ypoka

10

11

buoinorus B cucreme HAayK

Mertoasl TO3HAaHUS JKUBOW TPUPOJBL.
[Tpaktuyeckas padora Ne 1 «Mcnonp3oBanue
Pa3IMYHBIX METOOB IPU U3YUYEHUHN
OMOJIOTUYECKUX 0OBEKTOBY»

buonoruueckue cuctemsl, MPoIECChl U UX
U3y4eHUe

XUMHUYECKU cOCTaB KJIeTKU. Bona u
MUHEpPAJIbHBIE COJIN

depMeHThl — OHOJIOTHYECKHE KaTaTu3aTophI.
JlaGopatopnas pabora Ne 1 «M3yuyeHue
KaTAIUTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
pUMepe aMIIIa3bl WK KaTaaas3bl)»

VraneBoasl. JIunuael
Hyxneunosbie kucinotsl. AT®

benku. CoctaB u cTpoeHne OeIKoB

I/ICTOpI/ISI 1 METOAbI U3YUYCHUA KIICTKH.
Krnerounas Teopust

KreTka kak 1enoctHas xuBasi CUCTEMa
CtpoeHune 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas pabota Ne 2 «3ydenue cTpoeHus
KJIETOK pacTEHHH, )KUBOTHBIX, TPUOOB U
OakTepuil 0] MUKPOCKOIIOM Ha TOTOBBIX

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoTbI

0.5

0.5

0.5

Jara
HU3yYeHUus

JJIeKTPOHHBbIE HU(POBbHIE
o0pa3oBaTe/bHbIC PeCypChl

but6mmoreka [{IOK
https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nunoreka [IOK
https://m.edso00.ru/863e6122

but6mmoreka [{OK
https://m.edsoo.ru/863e6564
bubnuoreka [JOK
https://m.edso0.ru/863e674¢

bu6nuoreka [IOK
https://m.edso00.ru/863e6b72

bu6nuoreka [IOK
https://m.eds00.ru/863e¢6870
but6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢c
but6mmoreka [JOK
https://m.edso00.ru/863e¢6b72
bub6mmoreka [IOK
https://m.eds00.ru/863e6e88

bu6mmoreka [IOK
https://m.edso00.ru/863e6110
https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

13

14

15

16

17

18

19

20

21

22

23

24

25

MUKpOTIpenaparax 1 ux ornucaHue»

OOMEH BELIECTB WIA META00IU3M
dotocunTe3. XeMOCHHTES

DHepreTuvecKnii 0OMeH

’KuzHeHHbIN UK KIETKH. JIeIeHne KIIeTKH.
Muto3. Jlaboparopuas pabora Ne 3
«HaOmromeHne MuTO3a B KIEeTKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIIpeapaTax»

Buocunres Oenka. Peakuus MaTpUIHOI'O CUHTE3a

Tpancnsuus — OuocuHTres Oenka

Hexknerounsie hopmMbl 5KM3HH — BUPYCHI

cDOpM]E:I PAa3SMHOXKCHUA OPraHnu3MOB

Meios

OOpa3oBaHue ¥ Pa3BUTHE MOJOBBIX KICTOK.
OmnonorBopenue. JlabopaTopnast pabora Ne 4
«M3y4eHne cTpoeHws MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIperapaTax»

I/IHI[I/IBI/I)IyaJ'IBHOC Pa3sBUTHEC OPraHU3MOB

I'eneTnka — Hayka O HaCJIE€CTBEHHOCTH U
U3MEHUYUBOCTH

3aKOHOMEPHOCTH HACJIEN0BAaHUS IPU3HAKOB.
Monoru0puaHoe cKpelBaHue
JlurnbpuaHoe ckpermuBaHye. 3aKOH
HE3aBHCHMOI'0 HacJIeJOBaHUs IPU3HAKOB

0.5

0.5

bubmuorexa [JOK
https://m.eds00.ru/863e766¢

bubnuorexa [JOK
https://m.edsoo.ru/863¢e7¢98

bu6mmoreka [IOK
https://m.edsoo.ru/863¢e7aae

bubnuorexa [JOK
https://m.edsoo.ru/863e7dc4

bubnnorexa [JOK
https://m.eds00.ru/863e¢796¢
bu6nmoreka [IOK
https://m.edsoo.ru/863e796¢
bu6nuoreka [IOK
https://m.edso00.ru/863¢7540
bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
bubnnorexa [JOK
https://m.edsoo.ru/863e7f4a

bubmnorexa [JOK
https://m.edso00.ru/863e81b6

bubmnorexa [JOK
https://m.eds00.ru/863e8436
but6mmoreka [IOK
https://m.edsoo.ru/863e8612
bubnunoreka [IOK
https://m.eds00.ru/863e8878
but6mmoreka [IOK
https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

33

34

CueruieHHOE HacJIeIOBaHNE TIPU3HAKOB.
JlaGopatopnas pabora Ne 5 «M3ydeHune
PEe3yIBTATOB MOHOTHOPHIHOTO U JUTHOPUIHOTO
CKpCIIUBAHHUA Y IlpOSOq)I/IJ'IBI Ha I'OTOBBIX
MUKpOIpenapaTax»

I'eneruka nona. HacnenoBanve npu3HaKoB,
CLIEIUIEHHBIX C IIOJIOM

N3menunBocTs. Henacnencreennas
M3MEHYUBOCTH. JJabopaTopnas padota Ne 6.
Nzydenne MoaupUKaIIMOHHON U3MEHUYHUBOCTH,
MMOCTPOEHNE BAPUALIMOHHOTO Psijia U
BapUalMOHHON KPUBON»

HacnexncrBennast nsmeHunBoCTb. JlaboparopHas
pabota Ne 7. «AHanu3 MyTauui y 1po30Quisl Ha
rOTOBBIX MUKpPOIIpENapaTax»

I'eneTuka uenoBeka

PesepBHeIil ypok. O000IICHHE 110 TEMe
«HacnencTBeHHOCTh U M3MEHYHBOCTb
OpPraHUu3MOBY»

CCJ’IGKHI/IH KaK HayKa U IIpouecc

MeTo/1bl U JOCTHKEHUS CENEKIINU PACTEHUIN U
JKHUBOTHBIX

buorexHomorusa kax 0Tpaciib IIPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

0.5

0.5

0.5

bubnuorexa [JOK
https://m.edsoo0.ru/863e8c60

but6mmoreka [{JOK
https://m.edsoo.ru/863e8c60

bubnuoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [{OK
https://m.edsoo.ru/863e8d78

bu6nuoreka [JOK
https://m.edso00.ru/863¢9214
but6mmoreka [IOK
https://m.edsoo.ru/863e9214

bubnunoreka [IOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KUIIACC

Nen/m Tema ypoka

10

11

12

13

OBoJIIOyYs 1 METOJIbI €€ HU3y4YCHUA

WcTopus pa3BuTHs npeacTaBieHui 00
9BOJIFOLUU

MukposBomtonus

[Tomynsmus Kak JIeMEeHTapHAas eUHUIIA BHIA U
sBommtonuu. JlabopatopHas pabora Ne 1
«CpaBHEHHE BUIOB 110 MOPHOIOTUYECKOMY
KPUTEPHIO»

JIBroKyImue Cuitbl (3JeMeHTapHbIe (DAKTOPHI)
HBOJIIOIIUH

EcrecTBennblii 0TOOp B €10 GOpMBI

Pe3ynbpTaTsl 3BOMIONMH: TIPUCTIOCOOIEHHOCTD
OpraHu3MoB U BuaooOpazoBanue. JlaboparopHas
pabora Ne 2 «Onucanue npucnoco0IeHHOCTH
opraHusma M e€ OTHOCUTEIBHOTO XapaKTepa»

Hamnpasnenus u myTu Makpo3BOJTIOLIMU

HeobOpatumocTs 3BOTIONINH

HcTopus xu3HU Ha 3emile U METObI €€
U3Y4YCHHUS

['unoTe3bl NPOUCXOKACHUS KU3HU Ha 3eMie

PasButne xn3aM Ha 3emie 1o 9paM 1 nepuoiam

OCHOBHBIE Tarbl YBOIOIUN PACTUTEIHHOTO H
XKHUBOTHOTO Mupa. [IpakTrueckas padota Ne 1

KoaunuyecTBO 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTnyeckue
padoTbI

0.5

0.5

0.5

Jara
U3y4YeHH s

DJIeKTpPOHHbIe N (ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

bu6nuoreka [JOK
https://m.edsoo.ru/863ea20e
but6mmoreka [IOK
https://m.eds00.ru/863e¢9570

but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

but6mmoreka [{OK
https://m.edso0o0.ru/863e99¢c6

but6mmoreka [JOK
https://m.edsoo.ru/863e9da4

bu6nuoreka [IOK
https://m.edso0.ru/863e9ed0

bu6nuoreka [IOK
https://m.edsoo.ru/863e9fde

but6mmoreka [IOK
https://m.edsoo.ru/863e9cle

but6mmoreka [IOK
https://m.edsoo.ru/863ea5a6
bubnunoreka [IOK
https://m.edsoo.ru/863eabbe
but6mmoreka [IOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14

15

16
17
18

19
20
21

22

23

24

25

26

27

28

«/3y4eHne UCKOMaeMbIX OCTATKOB PACTEHUHN U
JKHUBOTHBIX B KOJUJICKIIUAX)»

CoBpeMeHHas cHcTeMa OPTaHUYeCKOro MUpa
DBOJIIOLMS YeJIOBEKa (aHTPOTIOTEHE3)

JIBroxymue cuiibl ((pakTophl) aHTPOIOTeHE3a

OcHoBHBIC CTaauu 3BOJIOIWHN YCIOBCKA

YenoBeueckue pachl U IPUPOJHBIE afanTaluu
YeJI0BEKa

PesepBHbIil ypok. O6001IEHHE TIO TEME
«BO3HUKHOBEHHE U Pa3BUTHUE KU3HH HA 3eMIIe»

DKOJIOTHS KaK HayKa
Cpenbl oOuTaHus U HKOJIOrHYecKre (HaKkTOpbl

AbGuotnueckue daktopsl. JJabopaTtopnast pabora
Ne 3. «Mopdomnorudeckre 0COOEHHOCTH
pacTeHU U3 pa3HBIX MECT OOUTAHUSY.
Jlaboparopnas padota Ne 4. « BiusiHue cBeta Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYyCa

buotnueckue hakropsl

DKOJIOTrM4ECKHE XapaKTEPUCTHKH TOIYJIALHH.
[Tpaktuyeckas padora Ne 2 «IToacu€r mioTHOCTH
MOIYJISIIMM pa3HbIX BUJOB PACTCHUI»

Coo01iecTBa OpraHu3MoB — OUOIIEHO3

DKOJOTHYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE TI0KA3aTENIN IKOCUCTEMBI.
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NPOBEPSAEMBIE TPEBOBAHHMS K PE3VJBTATAM OCBOEHHUA OCHOBHOH
OBPA30OBATEJIbHOI ITPOTPAMMBI

10 KJIACC
Kox

NpoBepsieMoro
pe3yJibTarTa

10

IIpoBepsiemble nMpeaMeTHBIE Pe3yJabTAThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeHero 00uero oopa3oBaHus

ChopMupoBaHHOCTH 3HAHUM O MECTE U POJIM OUOJIOTUU B CUCTEME HAYYHOT'O 3HAHHS
€CTECTBEHHbIX HayK, B (P OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAyYHON KapTHHbI
MHUpa ¥ HAyYHOI'O MHUPOBO33PEHMS; O BKJIAJE€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-
O0uosoroB B pa3BuTHE OuONIOrHM; (PYHKUMOHAIBHOM TI'PaMOTHOCTH Ye€JIOBEKa JUIs
pelIeHus KU3HEHHBIX 3a1a4

YMeHue pacKpblBaTh COJAEp)KaHUE OMOJIOrMYECKMX TEPMHHOB M IOHSATUM: JKU3HB,
KJIETKa, OpraHu3M; MeTaboyin3M (OOMEH BEIeCTB W IPEBpalICHHE 3SHEPIun),
romeocrad  (camMoperyisuus), YpOBHEBash  OpPraHU3als  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BE/ICeHNE (PENpPOAYKIIHS), HACIEICTBEHHOCTb, U3MEHYHBOCTh, POCT U
pa3BUTHE

YMmenue  uznaratb ~ Ouojioruyeckue  Teopuu  (KJIETOYHas,  XpOMOCOMHas,
MyTainuonHas), 3akonsl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u yuenus (o
LEHTpax MHOroo0pa3us U MPOUCXOXKACHUS KyJIbTypHBIX pacteHuil H.M. BaBuiosa),
ONpEIETATh TPAHULIBI UX MPUMEHUMOCTH K JKMBBIM CHCTEMaM

YMeHue BIAJeTh METOJAaMU HAYYHOTO TO3HAHWUA B Ouosiornu (HAOMIOACHHE U
OINMCAHUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUW; OpraHU3alMs U IPOBEACHHUE
OMOJIOTMUECKOTO 3KCIIEPUMEHTA, BBIABUKEHUE TUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HCCIEeIyeMbIMU BEIUYMHAMHU, OOBSCHEHHE TOJNYYCHHBIX pe3yJbTaTOB,
MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB; YMEHHUE JIeJIaTh BBIBOJBI HA
OCHOBaHUU TOJYYEHHBIX PE3yIbTaTOB)

YMeHHe BBIIETATh CYIIECTBEHHBIE IIPU3HAKA BHUPYCOB, KIETOK MPOKAPUOT U
DYKapuOT, OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB OOMEHA BEIISCTB W TIPEBpAIICHHUS SHEPrUU B KIETKE, (OTOCHHTE3a,
TUTACTUYECKOTO U DHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIIJIOAOTBOPCHUA, Pa3MHOXKCHMU, UHAWBUAYAJIbHOT'O Pa3sBUTHUA opraHu3mMa
(oHTOTCHE3)

YMeHHe TpUMEHSTh TONy4YEeHHbIE 3HaHMA s OOBACHEHHS OMOJIOTHYECKHX
IIPOLIECCOB M SIBJICHUM, NJIs1 NPUHATHS NPAKTUYECKUX PEHNICHUH B IOBCEIHEBHOM
KHU3HM B IeNsIX oOecrnedeHuss O€30IacHOCTH CBOETrO 3/I0pOBbsI U 30POBBS
OKpYXAaloIIMX JI0AeH, COOMI0IeH!s] HOPM T'PaMOTHOTO TOBEJIEHHUS B OKpY’Karollei
OPUPOAHON cpesle; TNOHMMaHME HEOOXOAWMOCTH HCIIOJIb30BAHUS JIOCTHIKEHUH
COBPEMEHHOM ouoJiornu u OHMOTEXHOJIOTHUIT IS palMOHATBHOTO
IIPUPOIOIIOIB30BAHNS

VYmenue pematb JJICMCHTAPHBIC T'CHCTHUUYCCKUE 3ada4d Ha MOHO- U ,I[I/IFI/I6pI/II[HOG
CKpCIIMBAHUEC, CHCIIJICHHOC HACJICAOBAHUC, COCTABJIAATb CXCMbI MOHOFI/I6pI/IZ[HOFO
CKPCHIMBAHUA IJIA MMPCACKA3aHUs HACJICAOBAHUSA IIPU3HAKOB Y OPTaHU3MOB

YMeHue BBIMONHATH Ja00PAaTOPHBIE M MPAKTUYECKUE padOThI, COOMOIATh MpaBUiia
npu paboTe ¢ y4eOHBIM 1 JTA00PATOPHBIM 000PYIOBAHHEM

YMeHue  KPUTHYECKH  OICHWUBATH W HWHTCPIPETHPOBATh  HHQPOPMAIHIO
OHOJIOTUYECKOT0 COIeP KaHUS, BKIIIOUAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3 PA3IUYHBIX
uctoynukoB (CMU, HayuyHO-ONyJsipHBbIE MaTepUalbl); STUYECKHE AaCIEKTbI
COBPEMEHHBIX UCCIIEJOBaHUI B OMOJIOTUHU, METUIIUHE, ONOTEXHOJIOTUU

YMeHne co3maBaTh COOCTBEHHBIC INMHUCBMEHHBIE M YCTHBIE COOOIIEHHs, 0000Ias
OMOJIOTUYECKYI0 HHPOPMAITUIO U3 HECKOJIBKUX UCTOYHHKOB, TPAMOTHO HCTOIh30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH



11 KJIACC

Kon
NPoBePSIEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMsbl cpeaHero o0uero oOpa3oBaHus

CdopmMupoBaHHOCTb 3HAHUI O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO 3HAHMSI
€CTECTBEHHBIX HayK, B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTHUHbI
MHUpa U HaAyYHOIO MHUPOBO33PEHHUS; O BKJIAJE POCCHUMCKUX U 3apyOEKHBIX yUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTHM; (YHKIMOHAJIBHOW TPAaMOTHOCTH YEJIOBEKa JIJIs
pelIeHHs )KU3HEHHBIX 3a]a4

YMeHue packpbiBaTh coJiepKaHue OHOJIOTUYECKUX TEPMHMHOB M IOHSTHM: BHJ,
HOMYJISAUS, TEHO(OHJ, 53BONIOUMA, MABIKYIIME CUJIbl ((akTOpbl) SBOJIIOLUH,
IPUCIIOCOOIEHHOCTh OpPraHU3MOB, BUA000pa30BaHUE, 3KOJOTMYECKUE (HAaKTOPBI,
HKOCUCTEMA, MPOAYLIEHTHI, KOHCYMEHTHI, PEAYLIEHTHI, LIENIN MMUTAHUS, IKOJIOTH4ecKast
nupamua, OuoreoneHos, onocdepa

YMmenue u3naratb Ouonormueckue Teopuu (dBomonnoHHas teopus Y. JlapBuHna,
CUHTETHYECKas TEOpHs SBOJIOIMH), 3aKOHbI M 3aKOHOMEPHOCTH (3apOJbILIEBOTO
cxoacrBa K.M. bapa, uepenoBanus Iri1aBHbIX HanpasieHU U myTed sBosounn A.H.
CeeproBa, yuenuss o Owochepe B.IM. BepHanckoro), ompenensiTh TpaHHUIBI WX
IPUMEHUMOCTH K JKUBBIM CHCTEMaM

YMeHue BIAAETh METOJAaMH HAy4YHOTO MO3HAaHUS B Ouosioruu (HaOmroneHue u
OMMCAHUE JKUBBIX CHUCTEM, IMPOIECCOB U SBIICHUN; OpraHU3alusi U IPOBEICHUE
OMOJIOTMYECKOI0 SKCIIEPUMEHTA, BBIABM)KEHHUE T'MIIOTE3bI; BBISIBICHUE 3aBHCHUMOCTH
MEXIYy HCCIEeIyeMbIMU BEIUYMHAMHU, OOBSCHEHHE TOJNYYCHHBIX pe3yJbTaTOB,
MCIIOJIb30BaHHBIX HAyYHBIX NOHATUN, TEOPUN M 3aKOHOB; YMEHHUE JIeNaTh BbIBOJbI Ha
OCHOBaHUU TOJYYEHHBIX PE3yIbTaTOB)

YMeHue BbIIETSATh CYLIECTBEHHbIE NMPU3HAKU CTPOCHUS OUOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJIALUN, MPOAYLEHTOB, KOHCYMEHTOB, PEAyLIEHTOB, OMOTEOLIEHO30B M
9KOCHUCTEM; 0COOEHHOCTHU MIPOLIECCOB HACJIE/ICTBEHHOW  WM3MEHYUBOCTH,
€CTeCTBEHHOro 0TOOpa, BUA000Pa30BaHUs, NPUCIOCOOIEHHOCTH OPTaHHU3MOB,
JNENCTBUS SKOJIOTMUYECKUX (DaKTOPOB Ha OpPraHM3MbI, MEPEHOCa BEIIECTB U MOTOKA
OHEPrMM B DJKOCUCTEMAX, AaHTPOINOTEHHBIX H3MEHEHMH B JKOCHUCTEMAax CBOEH
MECTHOCTH, KPyTrOBOPOTA BEIIECTB U OMOre€0XMMHUYECKUX IIMKIJIOB B Orocdepe

YMeHue mnpuMEHSATh TOJy4YeHHble 3HaHUSA i1 OOBSCHEHUS OHUOJIOrMYECKUX
IIPOLIECCOB M SIBJICHUM, I NPUHATHS IPAKTUYECKUX PEUICHUH B IIOBCEAHEBHOM
KHU3HM B IeNsIX o0ecredeHuss O€30IacHOCTH CBOETrO 3/I0pPOBbSI U 310POBBS
OKPY’KaIOLIMX JIIOJIeH, cOONI0NEHUs] HOPM I'PaMOTHOTO IOBEJIEHHsS B OKpYXKarolei
NPUPOJIHON cpele; NOHMMaHHWE HEOOXOJUMOCTH HCIOJIb30BAHUSA JIOCTHXKEHUIN

COBpeMCHHOﬁ Oouoorun JJI paliluOHAJIBHOTO IMMPUPOAO0IIOJIB30BaHUA

YMmenue pemiatb 3JICMCHTApPHLBIC OHOJIOrHYECKHUE 3aga4d, COCTaBJIATh CXCMBI

MEPEeHOCa BEIIEeCTB U SHEPTUU B IKOCUCTEMAX (IIeTI TUTAHMS)

YMeHue BBINONHATH Ja0OPAaTOpHbIE M NMPAKTUYECKUE paboThl, cOOMI0IATh MpaBuUia

npu paboTe ¢ yueOHBIM U JIAOOPAaTOPHBIM 000PYAOBaHUEM

YMeHune - KpUTHUECKM  OLEHUBaTh U HUHTEPIPETUPOBATh  HHPOPMAIUIO
OMOJIOTMYECKOT0 COIePIKaHMUs, BKITIOUAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 Pa3IMUHBIX
uctouHukoB (CMMU, HayyHO-mONyJIsipHBIE MaTepUalibl); paccMaTpUBaTh I100AIbHBIE

9KOJIOTHYECKHUE TPOOJIEMbl COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOIIEHUIO K HUM
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COOCTBEHHYIO TIO3UITHIO
YMeHne co3maBaTh COOCTBEHHBIC INMHUCBMEHHBIE M YCTHBIE COOOIIECHHs, 0000IIas
6I/IOJ'IOFI/ILIGCKyIO I/IH(l)OpMaHI/IIO U3 HECKOJIbKNX MCTOYHUKOB, IpaMOTHO HNCITIOJIL30BATH

NOHSATHIHBIN annmapaT OMOJIOTHH
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4.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
buonorus kak Hayka

buonorus — Hayka o xuBoit npupoze. Poib Ouonoruu B GopMupoBaHUN COBPEMEHHON HAyYHOM
KapTuHbI Mupa. CucreMa OMOJIOTHUECKUX HAYK

MeTtoapl MO3HAHUSA >KUBOM MpUPOIbl (HAONIO/IEHUE, DKCIEPHUMEHT, OIKCaHUE, H3MEpEeHHE,
KJaccuUKaIUs, MOJICTUPOBAHUE, CTATUCTHYECKAss 00pabOTKA JaHHBIX )

JKuBnIe cCTEMBI B X opraHuzanusa

Xussie cuctemsl (6MocHCTEMBI) KaK IpeaMeT u3ydeHus ounonoruu. CBoiicTBa OMOCUCTEM U UX
pazHooOpaszue

VYpoBHU opraHu3any OMOCUCTEM: MOJIEKYJISIPHO-TEHETHUECKUN, KJIETOYHbIN, OPraHu3MEHHbIH,
MOMYJIAIUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIit

XYUMHYECKUH COCTaB U CTPOCHUEC KIICTKH

XUMUYECKUH COCTaB KIETKU. XUMHUECKHE SJIEMEHThI: MAKPOAJIEMEHThI, MUKPO3JIeMeHThI. Bosa
H MI/IHepaJ'[BHI)Ie BCIICCTBA. q)}IHKIII/II/I BOObBI 1 MI/IHCpaJ'II)HBIX BCIICCTB B KJICTKE. HOJII[@p)KaHI/Ie
OCMOTHYECKOro OajiaHca

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMEpHI OenkoB. HezameHnmeble u
3aMEHUMBIE aMUHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOpUYHAS, TPETUYHAS M YETBEPTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronorndeckue GpyHKIUN OEITKOB.

®epMeHThl — Ouonornyeckue Karanuzatopbl. CTpoeHue QepMeHTa: AaKTUBHBIM LEHTP,
cyoctpatHas cneuupuynoctb. Kodepmentsl. Buramunsl. Otriamuus  ¢QepMEeHTOB  OT
HEOPraHUYECKNX KaTaJlnu3aTOpOB

VYrneBoasl: MOHOcaxapuabl (IJIOKO3a, pubo3a M JAe30Kcupubo3a), aucaxapuisl (caxaposa,
JaKTO3a) W TOJNHcaxapuabsl (Kpaxmal, TIUKOTEH, IeJUTio03a). buonorumdeckue QyHKIUH
YTJIIEBOJIOB.

JMnuapl: TPUTIHLEPHIIBL, cTepouabl, pocomumuasl. ['uapodunsHO-rHAPODHOOHBIE CBOWCTBA.
buonornueckue ¢yHkumum nunuaoB. CpaBHEHHE YIVIEBOJIOB, OEIKOB M JIMIKIOB Kak
HCTOYHUKOB YHEPTUU

Hyxneunosbsie kucnorsl: /JIHK u PHK. Hyxneotunbl — MOHOMEpBI HYKJIEHMHOBBIX KHCIIOT.
Crpoenue n pyukuuu JJHK. Ctpoenue u pynkunu PHK. AT®: crpoenue u pyHKum
[uTosorust — Hayka o kietke. Knertounas Teopusi. MeTopl H3y4eHuUs KIETOK

Krnerka kxak nenoctHas »kuBas cucrema. OOuiye MpU3HAKU KJIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosekyisl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeska

Tunbl  kIETOK:  dyKapuoTHYecKas M NpokapuoTHueckas. (OcoOEHHOCTH  CTpOEHHs
npokapuoTnyeckoil kinetku. Kiierounas crenka 6akrepuil. CTpoeHue 3yKapuOTHYECKOM KIIETKH.
OcCHOBHbIE OTINYHNS PACTUTEIHHOMN, J)KUBOTHOWU U TPUOHOMN KIETKU

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHas CTEHKa, TIJMKOKAIMKC, HUX (QyHKIMU.
[Ina3matuyeckas memOpaHa, €€ cBoiictBa W ¢QyHkiuu. [luToruasmMa u €€ OpraHoOMIBI.
OnHoMeMOpaHHBIE OpraHoOMIbl KJIEeTKU: 3H7omuazmarndeckas cets (OIIC), ammapar [Nonbmxwy,
au3ocoMbl. [loyaBTOHOMHBIE OpraHOM[Ibl KJIETKH: MUTOXOHIpHUH, miacTuibl. [Iponcxoxienue
MUTOXOHJpUM ¥ miactua. Buael mimactun. HememOpaHHBIE OpraHOMbl KIIETKH: PHOOCOMBI,
KJICTOYHBIIN LIEHTP, PECHUYKH, KI'yTUKH. DYHKIUU OPraHOMA0B KIETKU. BritoueHus

Snpo — perynaropHblii neHTp KieTku. CTpoeHHe sapa: saepHas o00JoYKa, KapuoriasMma,
XPOMAaTHH, SAPBIILKO. XPOMOCOMBI

TpaHCHOPT BEIIECTB B KJIETKE

Ku3HenesaTeNnbHOCTh KIETKH

OOMeH BemIecTB, WM METa0O0IM3M. ACCUMIIIAIMS (TJIACTUYECKUA OOMEH) M JTUCCHUMUIISLINS



4.2

4.3

44

4.5

5.1

5.2

53

5.4

5.5

6.1

6.2

(’HEpreTUyecKuii 0OMEH) — JBE CTOPOHBI €IWHOTO IMpollecca Meradoiau3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOo(HBIM U rerepoTpodHbiil. Ponab ¢depMeHTOB B O0OMEHEe BeIIECTB U
MIpEeBpaIleHNH YHEPTHU B KIIETKE

®orocunaTe3. CperoBas W TemHOBas (¢a3bl  ¢dorocuHTe3a. Peaknuu  (oTocuHTE3A.
D¢ dektuBHOCT, (QoTOCHHTE3a. 3HaYeHHWE (OTOCHHTE3a JUIS KM3HH Ha 3emie. BrusHue
yCIIOBUH cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIMICHUSI €r0 MPOAYKTUBHOCTH y KYJIBTYPHBIX
pacTeHun.

XemocuHTe3. XeMOCHHTE3UPYIOIINe OakTepun. 3HAUYCHUE XeMOCUHTE3a JIJIs )KU3HH Ha 3eMIie

OHeprerudeckuil oOMeH B kieTke. PaciieruieHne BelEeCTB, BBIICICHHE U aKKyMYJIUpPOBaHUE
SHEPTrUU B KIETKE. DTambl YHEPreTudeckoro oobmena. [nmkonus. bpoxeHue W ero BHIBI.
Kucnoponnoe okucieHune, Win KIETOYHOE JbiXxaHue. DPGHEeKTHBHOCTh YIHEPIreTUIECKOTO 0OMEHA

Peakuuu matpuunoro cuntesa. I'eneruueckas unpopmanus u JIHK. Peanusanus renernueckoi
uHpopManuu B KieTKe. ['eHeTHueckuil Koa U ero cBoicTBa. TpaHCKpUIIMS — MaTPUYHBIHI
cunte3 PHK. Tpauncnsauust — 6uocunrtes 6enka. KogupoBanue aMuHokucioT. Poibs pubocom B
O6uocuHTese Oenka

Hexnerounsie Gopmbl kxu3Hu — BUpYyCHl. McTopus oTtkpeitust BupycoB (/.M. MBaHOoBckuit).
OCOOEHHOCTH CTPOEHUS U JKU3HEAEATENbHOCTH BUpPYcoB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX U YEJOBEKa, BbI3bIBa€Mble BUpycamMu. Bupyc nmmyHoneduuuta yenoseka (BUY) —
Bo30yaurens CIINda. [Tpodunaktuka pacnpocTpaHeHus] BAPYCHBIX 3a001eBaHui

PasMHOXEeHHE M MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Knerounslii 1uKi, WIM SKA3HEHHBIM UMK kieTku. MHTepdaza u muto3. Ilporeccsi,
nporekawomue B uHTepdasze. Pemnukanusa — peakuuss marpuuHoro cunte3a JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J(UIJIOUTHBIA M TalUIOWAHBIA XPOMOCOMHBIE
Habopbl. XpoMmatuabl. [{uTonorndyeckue OCHOBBI Pa3MHOKEHHSI M WHIUBUYTPHOTO Pa3BUTHSA
OpPraHu3MOB.

Henenne knetkn — muto3. Craaum mutoza. [Ipouecchl, MpoUCXOasIIre Ha Pa3HbIX CTAAUSIX
MUTO3a. bHoI0ruuecKuii CMbICI MUTO3a

cDOpMBI Pa3MHOKCHHA OPraHU3MOB! 0ecIio0e M IOJIOBOE. Bugsr 0ecI10J10r0 PAaSMHOXKCHUS:
JCJICHUEC HaIBOC, IMOYKOBAHHE OAHO- W MHOTI'OKJICTOYHBIX, cn0p006pasoBaHHe, BCIr€TaTuBHOC
Pa3MHOXKCHHUC. I/ICKYCCTBGHHOC KIIOHHMPOBAHUEC OPraHUu3MOB, €I0 3HAUYCHHUC AJIA CCICKIIMKU

[TonoBoe pazMHOXKEHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meito3. Craguu meiiosa. [Tporeccel, mpoucxoadine Ha cTaauax Meio3a. [loBenenue xpomocom
B Mero3e. Kpoccunroep. brosiorundeckuii CMbIC M 3HaU€HUE Meio3a

I'amertorenes — mporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Yy >KUBOTHBIX. IloJOBbIE XKemne3bl:
CEMEHHHUKHU U SMYHMKU. OOpa3oBaHHME M Pa3BUTHE IMOJOBBIX KJIETOK — raMeT (CIepMaTo30H],
AHLeKIeTka) — crnepMmaroreHe3 U ooreHe3. (OCOOEHHOCTH CTPOEHUs SAHLEKIETOK U
cnepmaro3on1oB. OmnonorBopenue. [lapreHorenes

NunuBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (AMOpHUOTeHe3). DTalbl
SMOPHOHANEHOTO  Pa3BUTUS Yy MO3BOHOYHBIX KMBOTHBIX: JApPOOJICHHWE, TacTPYJISAIus,
opranorenes. [loctamOproHansHOE pa3BuTHEe. THIIBI TOCTAIMOPHOHATBFHOTO PAa3BUTHUS: NPIMOE,
HempsiMoe (JIMYMHOYHOE). BrustHue cpeapl Ha pa3BUTHE OPraHU3MOB; (haKTOPBI, CIIOCOOHBIE
BBI3BIBATH BPOKAEHHBIE YPOICTBA.

Poct u pasButme pacteHumii. OHTOTEHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE CEMEHH, CTaauu
pasBuTUs

HaCJIe,Z[CTBCHHOCTB 1 UIBMCHYMBOCTL OPIraHu3MOB

[Ipenmer u 3anaun reHeTuku. VicTopus pa3BuTHs TeHETHKH. BKiag poccHiCKUX U 3apyOex HBIX
y4€HBIX B Pa3BUTHE T€HETHKU. MeToAbl TeHeTHKU (TUOPUIOIOTUYECKUM, IUTOTeHEeTHUYECKHH,
MOJIEKYJISIpHO-TeHeTHUeCKuil). OCHOBHBIE T'€HETUUYECKHE MOHATHS. ['eHeThueckass CUMBOJIUKA,
HCIIONb3yeMasl B CXEMax CKpEUIMBaHUN

3aKOHOMEPHOCTH HACJIeIOBaHUS TPU3HAKOB, ycTaHOBJICHHBIC I'. Menaenem. MoHorubpumaHoe
CKpeluBaHue. 3aKOH eIMHO00pasus THOPUIOB MEPBOTo MOKoIeHus. [IpaBuIo0 JOMUHUPOBAHUS.
3aKkoH pacleruieHus npu3HakoB. ['umore3a uwmcrotel ramer. [lomHoe w©  HemosiHOE
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JIOMUHHPOBAaHUE.

Jurubpugxoe CKpEIIMBaHKE. 3aKOH  HE3aBHCHMOIO HACJICIOBAHUS MIPU3HAKOB.
[{uToreHeTHYECKNE OCHOBBI JUTHOPUIAHOTO CKPEIIUBAHUSA. AHAIM3UPYIOIIEE CKpEIIMBaHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEICTICHIsI TEHOTUIIA 0COOH

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CremnyieHHOMY HacleI0BaHHIO
reHoB. Hapymienue cuerieHus IeHOB B pe3ysibTaTeé KPOCCHHIOBEpa. XPOMOCOMHAasl TEOpHUs
HACJIEICTBEHHOCTHU. | 'eHeTH4eCKe KapThl.

I'enetuka mnosa. XpOMOCOMHOE ONpeJeNeHHe Moja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'oMorameTrHele M reteporaMeTHele opraHu3mbl. HacinenoBaHue NpU3HAKOB, CLEIUIEHHBIX C
10JIOM

N3meHunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACIEICTBEHHAas. Poyib cpenpl B
HEHACJIeICTBCHHONH HM3MEHUYMBOCTU. XapaKTEepUCTHKA MOAM(PHUKALIMOHHON H3MEHYUBOCTH.
BapunanvonHssli psa v BapuanvoHHas kpuas. Hopma peaknuum npusHaka. KonnuecTBeHHbIEe U
KayeCTBEHHbIE IPU3HAKU M UX HOpMa peakiuu. CBoiicTBa MOIU(BUKAIIMOHHONH U3MEHUYUBOCTH

HacnenctBenHast, WM Te€HOTUNMYECKas, W3MEHYMBOCTh. KoMOMHAaTHMBHAasT HM3MEHYUBOCTb.
Meiio3 ¥ MONOBOM mHpolecC — OCHOBa KOMOMHATUBHOM W3MEHYMBOCTU. MyTalmoHHas
n3MeHunBoCTh. Krnaccuukanuss MyTanuii: reHHble XpPOMOCOMHBIE, TeHOMHbIEe. YacTtoTa U
MPUYUHBI MyTanuid. MyTarennsie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJICACTBEHHOU
n3meHunBocty H.M. BaBunosa

I'eneruka 4enoBeka. Kapuorun uyenoBeka. (OCHOBHbIE METOJIBI TEHETUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, ONHM3HEIOBBIN, I[MTOTCHETUYCCKUHM, OHMOXUMHYECKHA, MOJICKYISIPHO-
reHetndyeckuii. COBpEMEHHOE ONpEACICHUE TI'E€HOTHUIIA: TOJHOTC€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHUE, B TOM uucie ¢ nomomisio T1I[P-ananmu3a. HacnencrBennsie 3aboieBaHUs
YeJloBeKa: TeHHble Ooie3HH, OOJIE3HM C  HACJIEICTBEHHOW IMPEApaclooKeHHOCTHIO,
XpoMocOoMHBIe OoJie3nr. CoMaThyeckre W TeHepaTUBHbIE MyTauud. [IpUHIMIBI 310pOBOTO
o0Opasa XKW3HU, TUArHOCTHKH, MPOGUIAKTUKU W JICUYECHUs TeHEeTHYeCKuX Oose3Hei. Memuko-
F€HETUYECKOE KOHCYJIbTUPOBaHUE. 3HAUCHHE MEIUIMHCKOM T€HETHUKU B MPEIOTBpAIICHUH U
JICYCHUH TeHETUYCCKHX 3a00JICBAHUH YeIIOBEKa

CGJ'ICKHI/IH OpraHnu3MoB. OCHOBBI OMOTEXHOIOTHHI

Cenekuusi Kak HayKa W TIPOIECC. 3apOXKIAEHUE CENEeKUMU W JoMecTukanuda. Yuenue H.H.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS W MHOTOOOpasusi KyJIbTYpPHBIX pacTeHuil. LleHTps
MPOUCXOKACHUA JOMAITHUX )XHUBOTHBIX. COpT , IopoJa, miTaMM

CoBpeMeHHBIE METOIBI CEJICKIIMH. MacCOBbIi W WHIWBHAYAIbHBIM OTOOPHI B CEJICKIIUU
pacTeHuii 1 KUBOTHBIX. OIeHKa dKCTephepa. BIM3KopoICTBEHHOE CKpEIUBaHUe — HHOPHUIMHT.
Uucrtas nuaMsa. CkpemuBaHWe YHCTBHIX JWHUMA. [eteposwc, wunum THOpUaHAS CuHIja.
HeponctBenHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas THOpHAM3anusg U €€ YCIexXH.
HckyccTBEHHBIM MyTareHe3 W MOJYyYE€HHE MOJMIUIONAOB. J[OCTHKEHMSI CENEeKUMU PACTCHUH,
YKAUBOTHBIX 1 MUKPOOPTaHU3MOB

buorexHonorust kak oOTpacib TNPOM3BOACTBA. ['eHHas WHXKEHepusa. OTalbl CO3AAHUA
pexomOunantHo JIHK um TtpancreHnbix opranusmoB. Kiierounas umxeHepus. Kiietounsle
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOKEHUE pacTeHni. KioHnpoBaHKue BBICOKONPOLYKTHBHBIX
CEJIbCKOXO3SMICTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHME U ITHYeckue mnpodiaemsl. MO -
TeHEeTUYECKU MOAU(PULINPOBAHHBIE OPraHU3MbI

11 KJIACC

Kon
1

1.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
DBOJIIOITMOHHAS OMOJIOTHS

DBOJIOIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.
CBugerenbcTBa 3BONIIONMU. [lameoHTONOrHYECKHE: MOCIEAO0BATEIbHOCTh TOSBICHUS BUJIOB B
MAJICOHTOJIOTHYECKON JieTomucH, mnepexonnbie (opmbl. buoreorpaduueckue: cxoIcTBO U
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paznuuue ¢ayH U (HIop MAaTEPUKOB M OCTPOBOB. IMOPHOJOTHUECKHE: CXOJCTBA U Pa3IAUUS
3M6pI/IOHOB Pa3HBIX BHJOB I1I03BOHOYHBLIX. CpaBHI/ITeJ'IBHO-aHaTOMquCKHeI T'OMOJIOTMYHBIC,
aHAJIOTHYHBIC, PyIUMEHTAPHBIC OpPraHbl, aTaBU3MbI. MOJIEKYIIPHO-ONOXUMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICACTBECHHOCTH 1 OCHOBHBIX MeTa6OHI/I‘-IeCKI/IX HYTGI\/'I Y BCCX OpraHu3mMoB

OpomononHas teopust Y. [apeuna. [Ipennocsiiku BOZHUKHOBEHUS JapBHHHU3MA. J[BHXKyIne
CWJIB 3BOJIIOUMU BUAOB 1O JlapBuHY (M30BITOYHOE pPA3MHOXKEHHE IPU OTPAHUUYEHHOCTU
pecypcoB, HeonpeAenéHHas K3MEHYHBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOP)

Cuntetnueckass teopus sBoiouuud (CTD) U ocHOBHBIE €€ mMOJOXKeHHs. MUKPOIBOIIOIUS.
[Tonynsius Kak eIMHAIIA BUAA W SBOJIOINH

JBuxyume cuibl (paxTophl) SBOJNIOLMM BHAOB B MNpupoie. MyTallMOHHBIM mpolecc U
KOMOWHATHBHAs W3MEHYMBOCTb. [lomynsuuoHHble BOJHBI M JApeid reHoB. W3omauus u
murpanusi. EcrecTBeHHbI 0TOOp — Hampasisitouuii paxkrop sBosouun. GopmMbl €CTECTBEHHOTO
otOopa.

[Ipucnoco0aeHHOCT, OPraHU3MOB KakK pe3yibTaT 3Bosonuu. [Ipumepsl npucnocobieHuit y
Opranu3MoB. ApoMop¢03bl U U0 TALUH.

Bun wu BunmooOpasoBanue. Kpurepuu Buma. OcHOBHble (GOpMbI  BUA00OpA30BaHUS:
reorpaguueckoe, K0JI0rHYECKOe

MaxkposBomorsi.  DopMbl  BONIONUHM:  (QHUIIETHYECKasi, IUBEPreHTHas, KOHBEpPreHTHas,
napauensHas. HeoOpatumocTs 3BoMOnun

BoO3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMIle

JloHay4HBbIEC IIPEACTABICHUS O 3apOKICHUH KU3HU. HaydHble rUIoTe3sl BOSHUKHOBEHMS KU3HU
Ha 3emye: aOuOreHe3 M HaHcHepMus. XUMHUYECKas SBOJIOLUA. OKCIEPUMEHTAIbHOE
HNOATBEPXKIEHUE XUMHUYECKOM »sBoyouuu. HavanmpHble 3Tanbl OHMOJOTMYECKOW 3BOJIOLUHU.
I'mnore3a PHK-mupa. IlepBbie kieTkm M ux 3Boironus. GOpMHpPOBAHHE OCHOBHBIX TPy
JKUBBIX OPIaHU3MOB

Pa3Butne xu3HM Ha 3emie mo ’paM U nepuoaaM. Karapxeil. Apxeiickas UM NpoTepo3oiickas
spbl. Ilaneozoiickas spa u e€ mnepuoAbl: KEeMOPUNCKHUN, OPIOBUKCKHM, CHIIypUNHCKHH,
JIEBOHCKHMM, KaMEHHOYTOJIbHBIM, NMEPMCKUN. Me3030lckas dpa U €€ IEepUOAbl: TPUACOBBIM,
FOPCKHUIA, MEJIOBOM.

KaiiHo30iickass 2pa U €€ 1epuoAabl: MAaJEOreHOBbIN, HEOIE€HOBBIH, AHTPOIIOTEHOBBIM.
XapakTepucTHKa KiIMMaTa M TeOJOTHMYECKMX mpoueccoB. OCHOBHBIE JTalbl 3BOJIIOLHAH
pPacTUTENILHOTO M JKUBOTHOTO Mupa. Apomopdo3bl y pacteHuil u kKHUBOTHBIX. [losiBienue,
pacuBeT ¥ BBIMAPAHUE TPYII KUBBIX OPTaHU3MOB

Cucrema OpPraHMYECKOr0 MHpa KaK OTpakeHHWe HBOMIONUU. OCHOBHBIE CHCTEMATHYECKHE
IpyMIbl OPTaHU3MOB

DBOJIIOLMS YeTIOBEKA. AHTPOINOJIOrus Kak Hayka. Pa3BuTue mpencTaBlieHuid O MPOUCXOKICHUN
yenoBeka. Merosipl n3ydeHus: aHTponoreHeza. CXoAcTBa M pa3iuyMsl 4EJIOBEKa M KUBOTHBIX.
CucremMaTnuecKkoe MoJjJ0KEeHUE YEI0BEKa.

JBwmwxymue cuisl (pakropsl) anTporniorenesza. HacieacTeenHasi N3BMEHUYMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBIN 00pa3 )KU3HHU, U3TOTOBIEHUE OPYIAH TPy, MBIIICHUE, PEYb

OCHOBHBIE CTaJMU ¥ BETBU ABOJIIOIIMU YEJIOBEKA: aBCTpajonuTeku, YenoBek ymenbii, YenoBek
npsaMoxonsamui, YenoBek HeaHaepTanbCckui, YenoBek pasymHbld. Haxogku uckomaeMbix
OCTaHKOB, BpeMs CYIIECTBOBaHUs, 00JIaCTh pacnpocTpaHeHus, 00bEM TOJJOBHOTO MO3ra, o0pas
JKU3HU, OPY U

Yenoseueckne pacbkl. OCHOBHBIE OOIBINHE pachl: €BPOINEOHIHAs (eBpas3Hiickasi), HErpo-
aBcTpayiongHas  (9KBaTOpUalibHAsI), MOHTOJIOMAHAs  (a3MaTcKo-aMepuKaHckas). YUepTsl
MPUCTIOCOOJICHHOCTH TPEACTABUTEICH YEIIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpy>Karolias cpea

OKOJIOTHS KaK Hayka. 3aJaud W pasaeibl SKOJOTHH. MeTobl 3KOJOTHUYECKUX HCCIETOBAHMIA.
Dkonorudeckoe MUpoBo33peHue. Cpeapl 0OMTaHHUS OPTaHU3MOB: BOIHAS, HA3EMHO-BO3IYIIIHAS,
MMOYBEHHAs, BHYTPHOPTaHU3MEHHAS
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Oxonornueckue Qakropsl. Kmaccudukarus skomornueckux (HakTOpoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPONOTeHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

AbuoTtnueckue (GpakTopbl: CBET, TeMIIEpaTypa, BiIaxkHocTh. Dotonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JICHCTBHIO a0OMOTHYECKUX (haKTOPOB. bruoornueckne puTMbl

buotnyeckne dakropel. Buapsl OMOTHYECKHX B3aWMOJCHCTBUN: KOHKYPEHIUS, XUIITHUYECTBO,
Napa3uTU3M, MYTYyaliu3M, KOMMEHCAJIM3M (HaxJEeOHWYECTBO, KBAPTHPAHTCTBO), aMEHCAIM3M,
HelTpanu3M. 3HaueHue OMOTHYECKUX B3aUMOJEWUCTBUN JUIsl CYLIECTBOBAHMSI OPraHHU3MOB B
HOPUPOIHBIX COOOIIECTBAX

DKOJIOTMYECKHE  XapaKTepUCTHKU  nomyssauud. OCHOBHbIE — IIOKAa3aTeNd  HMOMYJISALUM:
YUCJIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUrpanus. JluHamuka
YUCJICHHOCTH IOIYJIALMU U €€ peryJisauus

COO6H.I€CTB3 1 3KOJIOT'MYCCKUEC CUCTEMBI

CoobuiecTBo opraHu3smMoB — O6uoneHo3. CTpyKTypbl OMOLIEHO3a: BHJI0Basl, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunsl-nomunantel. CBs3u B OHOIICHO3E

Dkonoruveckue cucteMbl (dKocucteMbl). lloHstne 00 23KocucTeMe U OHMOTeOIeHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: TMPOAYIEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemiecTB M MOTOK JHEPruM B dKocucTeme. Tpoduueckue (NHILEBBIE) YPOBHU
skocuctembl. [lumeBsie 1enu u cetd. OCHOBHBIE IOKa3aTelIM HKOCHUCTEMBI: Ouomacca,
OPOAYKIMSA. DKOJOTMYECKUE NIHpaMHJIbL: NMPOAYKIHH, YHCIEHHOCTH, Oumomacchl. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOpEryJisiiiusl, pazButue. Cykieccus

[IpuponHble 3KOCHCTEMBL. OJKOCHCTEMbl O03€p U peK. OKOocucTeMa XBOWHOIO WU
IIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBL. ATPO3KOCUCTEMBL. YpOo3kocucTeMbl. buosnorunueckoe u
X03HCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpazue kak Qakrtop ycroWumBoctH dKocucteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie

Vuenue B.U. Bepnanckoro o 6uocdepe. I'panunpl, coctaB u cTpykrypa 6uocdepsl. Kusoe
BeuiectBO M ero (QyHkuuu. OcoOeHHOocTH Ouocdepbl Kak T00aIbHOW 3KOCHUCTEMBI.
Jlunamuyeckoe paBHOBecue W oOpaTHas cBsi3b B Ouocdepe. KpyroBopoTsl Bemiects u
OMOTreOXUMHYECKHUE ITUKIIBI AJIEMEHTOB (yIJIepoa, a30Ta). 30HATBHOCTh Onocdepsl. OCHOBHBIE
OMOMBI CyIIIN

UYenoBeuectBo B Omochepe 3emiau. AHTpororeHHbie M3MEeHEHHS B Ouocdepe. ['nmodaibHbBIC
HKOJIOTUYECKUE TIPOOIEMBI.

OcHOBa paIMOHAIBHOIO YIPABICHUS NPUPOAHBIMM pecypcaMHM M HUX HCIOJIb30BaHUE.
Joctuxenust OMOJIOTUN U OXpaHa IPUPOIbI



YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

* buonorusa. 10 xmacc. Ilaceunnk B.B., Kamenckmii A.A., Pyomor A.M. u nap.; Ilox penakiueit
[Taceunnka B.B. AKIMOHEPHOE 00I1IeCTBO «M3paTensCcTBO «IIpocseenue»
* buomorms. 11 wmacc. Ilaceunmk B.B., Kamenckmii A.A., Py6noB A.M. u ap.; Ilox pemakiueit
[Taceunuka B.B. Akunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YAUTEJIA

1.A.}O.Nonnesa. A.B.Topranos. buonorus B cxemax u tabnumax 9KCMO Mocksa. 2012 r

2.I'. . Jlepuep. buonorus. [lonnelii cipaBounuk uist noarotoBku k E I' 9. M. Actpens 2012 ¢
3.T'oroBumcs k EI'D. O6mast buonorus M Jlpoda 2012 r

4.EI'D 2012 r. buonorus. M. Actpens 2012r

5.EI'D. O6mrast 6uonorusi. KontponbsHble n3MepuTeabHbie Matepuaibl M [Ipocsemienue 2012 r

6.1.P. MyxamemxkanoB. Mactepckas yuutens « Tectsl, 3auetsl, omuronpock! 10-11 kmace» M «BAKO»
2007 r

7.06mas 6uonorust: Yueouuk / [Tox pen. Koncrantunoa B.M.. - M.: Academia, 2018. - 704 c.
8.BoponmoB, H.H. buonorus. O6mas 6uonorus. 10-11 xmaccel: YueOHUK 11 00111€00pa3oBaTEIbHBIX
YUPEXKIECHUM: basoBbiit YpOBEHb / H.H.
Boponnos. - M.: TIpocs., 2022. - 304 c.

9. Heiima-Cuonnnkas, M.A. OOmast ¥ caHUTapHass MUKPOOMOJIOTHS C TEXHUKOM MHKPOOHOIIOTHYECKUX
uccienoBauuii: YueOHoe nocooue /

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH UHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS:/WWW.YAKLASS.RU
HTTPS://SKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
HTTPS://RESH.EDU.RU/
HTTPS:/WWW.YAKLASS.RU
HTTPS://SKYSMART.RU
https://interneturok.ru/
https://foxford.ru/wiki/biologiya/
HTTPS://RESH.EDU.RU/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
YYEBHOE OBOPYJIOBAHMUE

CrpaBouHble TaOMUIBI, JaOOpaTOpHBIE MpenapaThl, MUKPOCKOI, MUKPOIPENaparhl, MIaKaThl, BIa)KHbIE
Ipenaparsl, ONPEIEIUTENIA PACTEHUN, SHIIUKIIOIE IS

OBOPYJAOBAHUE JJisd NNPOBEJAEHUSA JIABOPATOPHBIX, ITPAKTUYECKHUX PABOT,
NEMOHCTPALIUN

Ob6opynoBanue "Touku pocta" ais MpoBeAEHUS J1a0OPaTOPHBIX, NPAKTUYECKUX PAa0OT, AEMOHCTPALIU.
MynbTUMEANITHBINA TPOEKTOP, IKPaH, HOYTOYK, MyJIbTUMEIUIHBIC TTOCOOUS, KOJIOHKHU.
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