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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mporpaMmsbl 1O OMOJIOIMH TEOPETHUECKYIO OCHOBY JUIS OIpEeIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COZAEpKaHUS ydeOHoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbHsle nojoxeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH LiEJEH, COlep)KaHus,
pe3yibTaToB O00y4eHUs U TpeOOBAHUH K YPOBHIO IOJrOTOBKU BBIITYCKHUKOB, IOJIOKEHUS 00
O0ImMX LENSIX M HNPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @eneparyin, a TakkKe MOJIOKECHHS O CreIUpUKe OUOIOTHH,
e 3HAYCHWU B TMO3HAHMU >KUBOH MPHUPOIBI M OOECIEUEHHM CYIIECTBOBAHMS YEIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHBl OCHOBHBIC (DYHKIIMU MPOrPaMMBbI
1o 6MONIOTUu U €€ CTPYKTypa.

[Tporpamma no Ouosoruu Aa&T MpejcTaBieHHe O LelsixX, 00 o0uiei ctpateruu o0yyeHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYArOIIMXCS CpeACTBAaMH y4eOHOro mpenmera «buomorusy,
orpenenseT 005A3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I1o
paszenaM M TeMaM, PEeKOMEHAYEeMYIO IOCJel0BaTeIbHOCTh M3Y4YEHHUs yuyeOHOro marepuaia c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTeNIbHOrO Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIUXCS.

B mporpamme 1o OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHMS K IUIAHUPYEMBIM
JUYHOCTHBIM, METalpeJMETHbIM M MpPEIMETHBIM pe3yinbTaTaM oOydeHus B (OpMHUPOBaHUU
OCHOBHBIX BHJIOB y4eOHO-II03HABATEIbHOMN A€ATENIbHOCTH/y4eOHBIX JeHCTBUI 00yyaromuxcs mo
OCBOEHUIO COJIEPKaHUs OMOJIOTMYECKOro 00pa30BaHUsl.

B nporpamme no 6umosorum (10—11 kiaccel, 0a30BbIil ypOBEHb) peaqn30BaH MPUHIIMII
NPEEeMCTBEHHOCTH B H3y4eHUHM Ouosioruu, Omarojaps 4YeMy B HEHW MpocMaTpuBaercs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBSA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX OpPHEHTAIMi  JIMYHOCTH, OKOJIOTUYECKOTO  MBIILICHHS,
IPEJCTaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUHM O CTPOCHUHU KHUBBIX CHUCTEM PA3HOT'O paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TIPOTpaMMe IO OHMOJIOTUH YJeNeHO BHUMAaHHE HCIOJIb30BAHUIO MOJTYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU UISl PEIICHHSI PUKIATHBIX 3a/1a4, B TOM YUCIIe: MPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTMYECKH I€JIecO00pa3HOro MOBEAICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaM3a BIMSHUS XO3SHCTBEHHOH NEATEIFHOCTH YENOBEKAa Ha COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHHS K MPUKIAJTHOW HAMPABICHHOCTH Y4eOHOTO
npeamera «bHOJOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ul peIieHus
OJTHOW U3 aKTyaJIbHBIX 3a/1a4 IIIKOJILHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTOpas Mpeanosaraer
dopmupoBaHHEe y O0YYarOIIUXCS CIIOCOOHOCTH afaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe Mmecto. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOYUaIOUIMXCS MPEACTABICHUH O HAy4yHOW KapTHHE MHDA,
pacmmpsieT ¥ 0000IIaeT 3HAHUS O )KUBOH MPUPO/IE, €€ OTIIMIUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allii W DBOJIIOLMHU, CO3AAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB KHMBOM IPHUPOJBI,
dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3[J0OPOBOTO M 0Oe3omacHoOro obpasza
KHU3HH, IKOJIOTUYECKOTO MBIIIUICHUS, IEGHHOCTHOT'O OTHOIICHUS K KUBOM MPUPOJIE U YETIOBEKY.

bonbiioe 3HaueHue OWONOTUS HMMEET TaKKe Ul pPELICHWs BOCHUTATENbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero oOpa3oBaHus, COIMANIM3au oOy4Jaromuxcs. M3ydenne
O6uonorun obecrieynBaet yCIIOBUSA ISt ¢dbopmupoBaHus UHTEJUICKTYaIbHbIX,



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
WHTETpAIM OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. Ha3BaHHBIC MOTOKEHUS 0 IPEeIHA3HAYCHUH YI€OHOTO
npenmera «buonorus» CcoCcTaBUIM OCHOBY Ul ONpENENICHUs MOJIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOIO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conepkanus yaeOHOro ipeameTa «bronorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOIIUECS AOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaesStoie
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIOLeH MNPUPOAHON cpele, BOCTpeOOBAHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUUYECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOphIE CIy)KaT OCHOBOM i  (OpMHUpPOBaHUS
MPEACTABICHUI O COBPEMEHHON €CTECTBEHHO-Hay4HOW KapTUHE MHpa M LEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIOCOOCTBYIOIINX I'YMaHU3AlUNA OMOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro MaTrepwaja B TporpaMMe 10 OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00 OTIMUMTEIBHBIX OCOOCHHOCTSX
J)KUBOW MpPUPOABI, O €€ YPOBHEBOH OpraHvM3aluyd M HBOJIOLUUU. B COOTBETCTBUMM C 3TUM B
CTpYKType y4deOHOoro npeamera «buonorus» BBIIEICHBI CIEAYIOIINE COJIep:KaTelbHbIe TUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO To3HaHUM», «KileTka Kak OMOJIOTHYECKas CUCTEMAY,
«Opraam3m Kak Ouoyiornyeckas cuctemay, «CucrteMa u MHOr0OOpasue OpraHu4ecKoro MUpay,
«OBOIIOLHUS )KUBOU MPUPOIBD», «IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Ilenp u3ydyenus ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIaJICHUE
00yJaronMMucs 3HAHUAMHU O CTPYKTYpHO-(YHKIIMOHAIBLHON OpraHU3allMM >KUBBIX CHCTEM
pa3HOro paHra U NpuoOpeTeHne YMEHUM UCIOJIb30BaTh 9TU 3HAHUS JJI TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH 00BEKTOB KUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
oOecrieunBaeTcs peleHueM CIeAYoIuX 3a1au:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMbl 3HAaHUW O OWOJOTHYECKUX TEOPHSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIMOTEe3ax, MpaBUiax, CIyKallMX OCHOBOH Il (OpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUA,
CTPOCHHHM, MHOTO00Opa3uu M OCOOCHHOCTSIX >XUBBIX CHCTEM pa3HOTO YPOBHSI OpTraHHM3allvu,
BBIJIAIONITUXCST OTKPBITUSAX U COBPEMEHHBIX MCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHe Yy OOYYarOMIMXCS IMMO3HABATEIbHBIX, WHTEIICKTYalbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B MpoIecce aHAIM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISOB,
UJIeH ¥ TIOJIXO0/I0B K U3yYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy OOydaromuxcsi oOuel KyabTyphl, (QYHKIMOHAJIBHON TIpaMOTHOCTH,
pa3BUTHE YMEHHU OOBSCHSATH U OIEHUBATH SBICHHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOABI Ha
OCHOBaHWU 3HAHUH U OMBITA, TOTYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y OOYyYarONIUXCS YMEHUH WLTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHWN B MPAKTHYECKOW JEATETHPHOCTH 4YEIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUITUMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTU;

BOCTIIHUTaHHE YOEKIAEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEIOBEKOM >KHBOW MPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJOTUYECKHUX UCCIIEJOBAHMIA;

OCO3HAHHE [EHHOCTU OMOJOTMYECKUX 3HAHWMA JJIsl TIOBBIIICHHUS YPOBHS KOJOTHYECKOU
KYJIBTYPBI, U1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEIHEBHOW JKWU3HU JUIS OLECHKH
MOCJEICTBUIA CBOEU JEATENILHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero o0Omiero oopa3zoBaHus y4eOHBINH npeamer «bHOoJOorHsy, N3ydaeMblil
Ha 0a30BOM YPOBHE, SIBJISICTCS 00513aTEIBHBIM YUCOHBIM MPEIMETOM.

st u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPEIHEro o0Imero oopa3oBaHUs OTBOAUTCS
68 yacos: B 10 kimacce — 34 gaca (1 gac B Hexento), B 11 kiacce — 34 gaca (1 yac B Hezeno).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMH, TEXHUYECKUMH U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (uiocoduei, 3TUKOH, ICTETUKONM u mpaBoM. Ponp Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAYy4YHOU KapTHHBI Mupa. CucreMa OMOIOTHIECKUX HaYK.

MeTop1 TO3HAHUS KUBOU MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHeE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

Tabmuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBON PUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

[Tpaktueckast pabora Ne 1. «lcnonbp3oBaHuE pa3iaMYHBIX METOJOB IpPU H3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl M UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIudne >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPO/IBI.

CpolicTBa OuwocucTteM © HWX pa3HooOpasue. YPOBHU OpraHu3alud  OUOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOIBI».

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XumMu4ecKkuii COCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI COCTaB KJIETKH. XUMUYECKUE  DIIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIMM BOJABl U MUHEpPAIBHBIX BeHlecTB B KieTke. [loanepikaHne OCMOTHYECKOIrO
Oananca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbl€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€NKOBOI
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMN OETKOB.

®epMeHThl — Ouosiornyeckue KaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TII0K03a, pubo3a U J1e30KCHupr003a), AucaxapH bl (caxaposa,
JAKTO3a) W TMOoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0NI03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUrauuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢pynkunu aunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JUIMHIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucinotel: JIHK u PHK. HykneoTunbl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkunu JJHK. Crpoenne u ¢ynxunun PHK. Bugst PHK. AT®: crpoenue u

byHKINN.



[{utonmoruss — Hayka o kjeTke. KierouHas Teopusi — mpuMep B3aUMOJCUCTBUS WU U
(aKTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka kak menoctHas >xuBasi cucrema. OO1ie nmpu3Haky KJIETOK: 3aMKHYTasi HapyKHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cucteMa CUHHTe3a Oejka.

Tunsl KIETOK: JyKapuoTHdeckas M mpokapuoTudeckas. (OcoOEHHOCTH CTPOEHUs
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHE 5yKapHOTHUYECKON KIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpPbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[InasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmaszmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHApPUH, MiacTuibl. lIpoucxoxneHne MUTOXOHAPUM U IUIACTH.
Bunaet mnactun. HememOpaHHbIe OpraHOUABI KJIETKU: PUOOCOMBI, KIIETOYHBINA [IEHTP, HEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYyHKIIMY OPraHOMI0B KJIETKU. BriatoueHusl.

SAnpo — perynsaTopHslil neHTp Ki1eTku. CTpoeHue saapa: saepHas o0o0j0uKa, KaproIiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKHX 3JEMEHTOB B HEXHBOM MPHUPOAEY,
«Pacnipenenenne XUMUYECKUX IIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJIeKyibl Oenkay, «CtpoeHue GpepMeHTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexkynsl AT®», «CTpoeHHe 3yKapHOTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENBHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIIeBOJbD, «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
U3MEpEeHUH, 3KCIIePUMEHTOB, MUKPOIIPENapaThl pPacTUTENbHbIX, KHUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopuast pabora Ne 1. «3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHMS KIETOK pACTEHHH, *XMBOTHBIX MU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOMeH BemiecTB, WIH MeTa0ONu3M. ACCUMWISAIMS (IIaCTHYECKUd OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYeCcKHii 00OMeH) — IBe CTOPOHBI €MHOTO Ipolecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEUIECTB U SHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tumnber oOMena BemecTB: aBTOTpOodHBIN U reTepoTpodHbii. Pons pepmeHTOB B 00MEHE
BELIECTB U ITPEBPALLICHUH SHEPTUHU B KIIETKE.

@®otocunte3. CBeroBas u TeMmHOBass ¢a3bl ¢orocunTe3a. Peakuumu ¢doTocuHTesa.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HH Ha 3emiie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHuHTe3. XEMOCHHTE3UPYIIIUe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a IS JKU3HU Ha
3emie.



DHepreTuyeckuidi OoOMEH B  KJeTKe. PacmieruieHwe  BEIIeCTB,  BBbIACICHHE U
AaKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. JTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHEeTUYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuuHblii cunTe3 PHK. Tpancnsanus — Ouocunres Oenka. Dtansl TpaHcasauuu. Konuposanue
aMUHOKUCIOT. Posb pubocom B GuocunTese Oernka.

Heknerounsie QopMbl ku3HM — BHpYChl. Mcropuss oTkpeitus BupycoB (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IUKJIA BUPYCOB. bakrepunodaru. bonesnu
pacTeHHUA, )KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC BUpPycaMu. Bupyc nMMyHo1e(pUIIMTa YeIoBeKa

(BUY) - Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTerpasa.
[TpoduiakTrka pacpocTpaHEHUs] BUPYCHBIX 3a00JICBaHUIA.
JdemoHcTpaumuu:

IToptpetsr: H. K. Konsnos, /. . UBanosckui, K. A. Tumupsizes.

Tabmuet u cxembl:  «Tunbel  muTaHus», «Metabomusm»,  «MHUTOXOHAPUNY,
«OHepreTuueckuii oomMen», «Xmnopornacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xku3HeHHbId 1wk Bupyca CIIHMJla, OGakrtepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: Mojenu-anmiukanuu «Yasoenue JHK u tpanckpunums», «buocuntes
oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema 5. PasMHoOKeHUe U MHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uki, MaM KU3HEHHBIM IMKJI kieTkd. MHrepdaza m mutos. Ilpomeccst,
npoTekaromue B uHTepdaze. Permmukanus — peakunss marpuyHoro cuntesa JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIMIOMIHBIMA W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuasl. Llutonoruueckre OCHOBBI Pa3MHOXKEHHSI U UHIUBUAYAIbHOIO pa3BUTHUS
OpraHU3MOB.

Jenenne xnetkn — muro3. Crazum muto3a. Ilpomecchl, mpoucxonduiMe Ha pas3HbBIX
CcTausgIX MUTO3a. bromorndeckuii CMBICII MHTO3a.

[Tporpammupyemasi ru0esb KIETKH — aloInTo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MoB: Oecrosioe M MoyioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUs: JIeICHHE HAaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEreTaTuBHOE pa3MHOKeHue. VCKycCTBEHHOE KIIOHHMPOBAaHHE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECroI0ro.

Meiios. Craguu wmeiosza. I[lpormeccsl, mpoucxonsuime Ha craausax Mmenosa. [loBeneHue
XpoMocoM B Mero3e. Kpoccunrosep. bruonaornyecknii cMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [losioBBIE Kene3bl:
CEeMEHHUKU M su4YHUKH. OOpa3oBaHHE M pa3BUTHE MOJOBBIX KJIETOK — ramer (CriepMaTo30ui,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHs SAHIEKIETOK H
criepmaro3ongoB. OmnogorBopenue. [lapreHorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otansl AMOPHOHATBHOTO PAa3BUTHUS Y TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHWE, TacTpYJIsIus,
opranoretes. IloctamMOpronanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHATBLHOTO Pa3BUTH: MPSMOE,



HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeipl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 [IBETKOBOIO PAaCTEHMsSI: CTPOEHUE CEMEHU, CTaJUU
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBI Pa3MHOKEHHUSI OPTaHU3MOBY, «/IBOIHOE OII0JOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pPacTeHUN», «JleleHne KIIETKU
OaxTtepuii», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBD», «KIIETOUHBINH UK,
«Permmukanus JJHK», «Murtosy», «Meio3y, «lIpsimoe u Henpsimoe pa3Butue», «l'ameroreHes y
MJIEKONUTAIOIIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

O0opynoBaHue: MHUKPOCKOI, MuUKpornpenaparbl «CriepMaTo30Ubl MIIEKOIUTAIOLIET0Y,
«Siueknerka muekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Mo ieb-anmaukanus «/lenenue knetkny», monens JJHK, Moxens meTadaznoit XpoMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlabopaTtopHnast pabora Ne 3. «HaOmroieHne MUTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

Jlaboparopuas pabota Ne 4. «/3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum renetuku. Mcrtopus pasButus reHetuku. Ponb nuronorun u
AMOPHOJIOTHHU B CTAHOBJIEHUHU T'€HETHKH. Bkiag poccuiickux u 3apyOeXHbIX yU€HBIX B pa3BUTHE
FeHeTUKU. MeTobl TEeHETUKH (TUOPUIIOJIOTUYECKUH, LHUTOT€HEeTHYECKUM, MOJIEKYIIpHO-
reHeTuyeckuii). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasl B
CXeMax CKpelluBaHuM.

3aKOHOMEPHOCTH  HACJIENOBAaHUS  NPU3HAKOB, yCcTaHOBIEHHble [.  MeHnaenem.
MonoruOpuaHOe CKpenBanue. 3aKoH eIMHO000pa3usi THOPUAOB MIEPBOTO MokoJieHus. [IpaBuino
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpuaHoe  CkpeuiMBaHME. 3aKOH  HE3aBUCHUMOIO  HACJIEJOBAHUS  NPU3HAKOB.
[{uToreHeTnyeckne OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpEIlBaHUE.
Hcnonp30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruilenHoe HacienoBaHue rmpusHakoB. PabGora T. Moprana mno cuersieHHOMY
HacJIeOBaHMIO T'eHOB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOoMOCOMHas TeOpHsl HACJIECTBEHHOCTH. | eHeTHueckne KapThl.

I'enetnka nosa. XpoMOCOMHOE OIPEAEIICHHE N0JIa. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HaciienoBaHuMe NPU3HAKOB, CLEIUIEHHBIX C
TIOJIOM.

N3meHunBOCTh. BUibl ”3MEHYMBOCTHU: HEHACIIEICTBEHHAs U HacleACcTBeHHas. Poib cpebl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XapaKTepUCTHKA MOIU(PUKALUOHHOW HW3MEHYMBOCTH.
Bapuauvonnsiii psa v BapuanonHast kpupas. Hopma peaknuu npusHaka. KonnuectBeHHble
KaueCTBEHHBIC PU3HAKU U X HOopMa peaknuu. CBoHCTBa MOIUPUKANMOHHON N3MEHYMBOCTH.

HacnencTBenHas, iy reHoTUNUYecKasi, "3MeHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOW W3MEHUYMBOCTH. MyTalmoHHas
u3MeH4nBOCTh. Krnaccu¢ukanuss MyTalnuii: TeHHbIE, XpOMOCOMHBIC, T€éHOMHble. YactoTra M
NPUYMHBI MyTalii. MyTareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACTIEICTBEHHOM
n3menurBocty H. M. BaBunosa.



BHesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJIbl TE€HETHUKH YEJIOBEKa:
TeHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEeMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHONCHOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0osieBaHus
YeJOBEKa: TeHHble OoJie3HH, OOJE3HM C  HACJIEACTBEHHOW MpPepacroiIOKEHHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaThdeckue ¥ TeHepaTHBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[TpuHUIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUEHUSI T€HETHYECKHUX
Oone3nel. MeauKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAYEHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBuos.

Tabmumel 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHKUE M €T0 IUTOTCHETHYECKAas OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[UTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Meito3», «B3auMopeiicTBuEe ajuielbHbIX T€HOB», «l eHeTnyeckne KapThl pacCTEHUM, KUBOTHBIX
u 4denoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTU HACJIECIOBAHMS, CIEIUIEHHOTO C IIOJIOMY,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buabl wu3MeHumBOCTHY», «MoOaupuKammoHHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

OOGopynoBanue: Mojenu-anuimkanuu «MoHOTHOpUIHOE CcKpemuBaHuey, «HemnomHoe
TOMUHUpOBaHUE», «Jlurubpumnoe ckpemuBanuey, «llepekpéct XpomMocom», MHUKPOCKON U
Mukpornpenapar «J{po3oduna» (Hopma, myranuu (Gopmbl KPeUTEEB U OKPACKU Tena), repdapuit
«I"opox MOCeBHOW».

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopaTtopHnast pabota Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpPOIpENapaTax.

JlaboparopHas pabota Ne 6. «3ydyenne MoAN(PUKAIMOHHON H3MEHYUBOCTH, MIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Jlaboparopunas pabora Ne 7. «AnHanmu3 wmyTtanuii y Jpo3oduiasl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBineHue U aHAIH3 POJAOCTOBHBIX YEITOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak HayKa ¥ MPOIECC. 3apOkKAECHUE CEeNeKIMU U qomectukanus. Yuenne H. U.
BaBuiioBa 0 IeHTpax NPOUCXOXKIEHUS M MHOT000pas3us KYIbTYPHBIX pacTeHuid. LleHTpsl
MPOUCXOKICHUS IOMALTHUX KUBOTHBIX. COpT, MOPO/A, ITAMM.

CoBpeMeHHBIE METOBI CENEeKIMU. MacCOBbI U MHIAUBUAYATBHBIM OTOOPHI B CETEKIIHMH
pacTeHui U XUBOTHBIX. OI[EHKA dKCTepbepa. bIu3KopoACTBEHHOE CKpEIIMBAaHNE — MHOPUIUHT.
Yucras nuHusa. CkpemmuBaHMe YUCTBHIX JWHUK. ['ereposuc, wim THUOpUIHAS —CHIIA.
Hepoxacreennoe ckpemmBanue — aytOpuauHr. OtnanéHHas ruOpuamsanmuss U e€  yCIexH.
NcKkyCcCTBEHHBIN MyTareHe3 W TOJYyYECHHE MOJUIIOUI0B. JOCTMIKEHHSI CENeKUUH PacTEHU,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['€HHAs HWHXKEHEpHUs. ITalbl CO3JaHUs
pexomOunanTHOH JIHK u Tpancrennsix opranuzmoB. Kierounas umxenepus. Kierounble
KyJlIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHni. KiloHupoBaHue BbICOKOIIPOTYKTHUBHBIX



CEIbCKOXO03SHMCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHE W JTHYeckue mpodiemel. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpauu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. @. liBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbI MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHuii», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTypHBIX pacTeHui», «OTaanéHHas
rubpuam3anusy, «Paboter akamemuka M. @. HWBanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Knerounele KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYISDKH IUIOJIOB U KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03sICTBCHHBIE PACTCHUS.

JlaGopaTopHble H MpaKkTH4YecKne padoThbi:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHXKEHUS CEJeKIMU PACTeHHMH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIUYHOE
XO03SICTBO, JTA00OPATOPHUIO arpOyHUBEPCUTETA WIIH HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MecTO B OMoj0ruu. BiysHue 3BONMIOLMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTHUX HayK.

CBuzerenscrBa dBomonuu. [laneoHTosnornueckue: MNOCIEAOBATENBHOCTh IOSBIICHUS
BUJIOB B NaJICOHTOJIOTMYECKOM JIETOIMCH, MepexoaHble popMbl. buoreorpaguyeckue: cxoacTso
U paznnume GayH 1 Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJICTBA M pa3iUyus 3MOPHOHOB PAa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYAMMEHTAapHBIE OpPraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METab0IMYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHasg teopusa Y. JlapBuna. IlpeanocbuikM BO3HMKHOBEHMS JapBHHU3MA.
JIBIOKyIIMe CHMJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHMYEHHOCTH PECYpCOB, HEONpeNes€HHas HW3MEHYMBOCTh, OOopb0a 3a CyIIEeCcTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopus 3Boonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLUN.

JBuxymiue cuibl (akTopbl) 3BOJIOLUMU BHJIOB B Mpupoje. MyTalmoHHBIN Mpolecc u
KOMOHMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHble BOJMHBI U Apedd reHoB. M3onmauusa u
MUTpalus.

EcrectBennblii oTO0p — Hampapistomuil ¢aktop 3Bomonuud. DopMbel eCTeCTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Boionuu. [IpuMeps! npucrnocobnenuit
y OpraHu3MoB. ApoMop(03bl U UIMOATATITAIHH.

Bun wu BumooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000Opa30OBaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIETUYECKAsl, TUBEPreHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMONMN.

IIpoucxoxaeHue  OT  HECNEUMAIM3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anus. AranTUuBHas paguanus.



JdemoHcTpaumuu:

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

Tabmuuplr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiiey», «3apoJbliin
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EcrecTBeHHbIli  0TOOp», «MHOrooOpa3ue copToB pacTteHuii», «MHOroodpasue mopoj
JKUBOTHBIX, «ITomynsiumy, «MyTanuonHas U3MEHYUBOCTDY, «ApoMopdo3bI»,
«Unnoanantauny, «O0mas aereHepauus», «JBrxymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsuna», «bopwba 3a cymiectBoBanue», «IIpucrnoco0n1eHHOCTh
Opranu3MoBy, «l eorpaduyeckoe BU1000pazoBaHue», « DKOJIOTHIECKOE BUI000PA30BAHUE).

OO06opynoBaHue: KOJJICKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKH, HA0OP TUIOIOB U
ceMsiH, Kosutekuust «[Ipumepbl 3alUTHRIX MPUCTIOCOOTIEHHUH Y )KMUBOTHBIX», MoJieinb «OCHOBHBIE
HAIpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJeb «CTpOECHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ».

buoreorpaduyeckas kapra wMupa, KouieKmus «@DOpMBbI COXPAaHHOCTH HMCKOIIAEMBIX
JKUBOTHBIX W PACTCHHI», Monenb anuiukanus «llepexpéct xpoMocom», BIIaXHBIE Mpenaparsl
«Pa3Butue Hacekomoro», «Pa3BuTue mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH Tella).

JlabopaTopHble 1 NpakTHYeCKHE PAadOThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

Jlaboparopunas pabora Ne 2. «OmnucaHue NPUCIIOCOOIIGHHOCTH OpraHu3sMa ©u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KU3HU Ha 3emure.

JoHayuyHble TIpEACTABICHUS O 3apOXIACHUU >KW3HU. HaydHble TUMoTe3bl BO3SHUKHOBEHHS
JKU3HM Ha 3emuie: aOWoreHe3 M MaHCIepMus. XUMUYecKas SBONIONUS. AOWOTEHHBIM CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  MOATBEPKICHUE
XUMUYECKOW 3BoJronK. HavanbHbie sTansl Ouonorudeckoi spomtonuu. ['unoreza PHK-mupa.
®dopMupoBaHUe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U UX
sBONMIOLMA. PDOPMHUPOBAHKNE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butne >xu3Hu Ha 3emse 1o dpam u nepuonaMm. Karapxeil. Apxeiickas u
npotepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUMA, OpPJOBUKCKHUH,
CUJIypUHCKHUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKH.

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

KaitHo3oiickas spa 1 €€ nepuo/bl: NajaeoreHOBbIi, HEOT€HOBBIM, AHTPOIOT€HOBBIH.

XapakTepucTuKa KJIMMaTa M TeojIorThYeckux ImpoieccoB. OCHOBHBIE STalbl 3BOJIIOLUU
PaCTUTEIHHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHil W >KUBOTHBIX. l[losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BONOUUU. OCHOBHBIE CUCTEMATUYECKHE
TPYIIIBI OPTAaHU3MOB.

OBojronusl 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue npeacTaBiIeHHH O
MPOUCXOKICHUH YelloBeKa. MeTo 1l u3ydeHus: antponoreHe3a. Cxo/ICTBa M pa3andMs YelloBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE YEIIOBEKA.

Jewxkymme cunbl  (akTopel) aHTpomoreHe3a. HacmencTBeHHas W3MEHYHMBOCTH M
€CTeCTBeHHBINH 0TOOp. OOIIEeCTBeHHBI 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN TPYy/Aa, MBIIIJICHHUE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMMUTEKH, UEIOBEK yMEbIi,
UenoBexk npsmoxondmuii, YenoBek HeaHaepTaiabckuid, YemoBek pasyMmublid. Haxoaku



MCKOMaeMbIX OCTATKOB, BPEeMsl CYILIECTBOBaHUS, 00JACTh pacHpOCTpaHEHUs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

UYenoseueckre packl. OCHOBHBIE OOJbBININME pachl: €BpOTEOUHAs (eBpa3HiicKasi), HETpo-
aBcTpajionjiHas  (9KBaTOpUAbHAs), MOHrOJoUJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENIeH YeNOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnunctBO uenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[TopTpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHnne CoHEUHON cucTeMbl», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kietka», <«OKuBoTHas kieTtka», «lIpokapuoTuueckas KIETKa»,
«CoBpeMeHHasi CUCTEMAa OpPraHu4eckoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOCHUS
YeloBeKa U YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTHYECKUX HAXOJIOK
NPEeKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/IpesHue mroau», «llepBbie
COBpPEMEHHBIE JTIO1», «UenoBeueckre pachl».

Ob6opynoBanue: wmynsixku «lIpoucxoxaeHue uenoBeka» (OIOCTbI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKA WIA U300pakeHHUs KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEpbl, pyOuia, ckpebdia), TeoXpoHoJIorndeckasl Tabiuua,
KOJUTeKIUs «DOPMBI COXPAaHHOCTH UCKOTIAEMBIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[TpakTiueckast padota Ne 1. «M3ydyeHre MCKOMAEMBbIX OCTATKOB PACTCHHM U )KMBOTHBIX B
KOJUICKIUAX».

OKcKypeusi «IBONIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAay4YHBIM WM
KpaeBeIUECKU My3eil).

Tema 3. OpranusmMsl U OKpYyKaloIas cpeaa.

OKOJIOTMSl Kak HayKa. 3aJadyd M pas3elibl 3KOJOTMH. MeToAbl 3KOJIOTHYECKUX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOuTaHMS  OpPraHMW3MOB:  BOJHAas,  HAa3eMHO-BO3IylLIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHAsI.

Oxonoruveckue ¢akrtopbl. Knaccudukamus skonorunueckux (akTopoB: abUOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (QakTophpl:  CBET, TEMIleparypa, BJIaXHOCTb. DoTomepuoau3M.
[TpucnocoOneHust OpraHu3MOB K JSHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brongornveckre puTMbl.

buotnueckne dakropel. Buapl OMOTHYECKHMX  B3aUMOACUCTBHIA:  KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyajinu3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHue OUOTUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTHUKU mnonyasauud. OCHOBHBIE MOKa3aTelu MOMYJIALNH:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauusd. JuHamuka
YUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsaiusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ymbonsar, K. @. Pynbe, 3. I'ekkens.

Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3eminy, «Cpenpl 0OOUTaHHUS OPTAHU3MOBY,
«Dotonepuoguzmy», «llomymsmum»y, «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TOMYJISIUU
uHy30pun-TYpenbkn», «Iluiessie memnmy.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:



JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHHUI U3 PA3HBIX MECT
oOUTaAHUSY.

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

[Tpaktuueckas padota Ne 2. «IToacuéT MIOTHOCTH MOMYJISAIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHJOBaf,
NpOCTpaHCTBEHHas!, Tpoduueckas (mumieBast). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonste 00 3KkocucTeMe U OHMOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: TPOAYIEHTHI, KOHCYMEHTBI, pPEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPrUM B dKocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeld S3KOCHCTEMBL: Omomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMHABL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoMcCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpPETyIIsiusl, pazButue. CyKieccus.

[IpuponHble 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKocHucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE SKOCUCTEMBbI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKocucTteM. CoxpaHeHHEe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuanckoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Omochepsl.
Xusoe BemectBo u ero QGyHkuuu. OcoGeHHOCTH Ouochepbl Kak TiI00aqbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemiecTB M OHMOr€OXMMHYECKHE ILMKIBI JIEMEHTOB (YIyiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

YenoseuecTBO B Orochepe 3eMinn. AHTPOIIOT€HHbIE H3MeHeHus B Ouocdepe. ['modanbHbie
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€e NpUPOJb] U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00pa3Hsi Kak OCHOBA
ycroifunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS MPUPOIAHBIMU PECYpCaMH U MX
ucnosb3oBaHue. JloCTHKeHHsI OMOJIOTHU M OXpaHa MPUPOIBL.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuubl u cxemsl: «llumessie nenu», «buoreHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuraHus», «OKoJoruMueckas mnupamuaa», «buocdepa u YemoBex»,
«JKOocHCTeEMa IIUPOKOJIIMUCTBEHHOIO Jieca», «IJKOCHUCTEMA XBOWHOro Jjecay», «buoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHCTBUS HA MPUPOIYY,
«BaxkHeillme MCTOYHHMKHM 3arps3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeimas
coctasisitonas ouocheps», «PakTopsl Aerpagannu nousy, «I[lapHuKoOBeIN d3pherT», «DakToOpbI
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKpaH Ouochepsr», «KpyroBopor yriepoma B Oumocdepe»,
«KpyroBopoT a3ota B mpupoae».

Ob6opynoBanue: MO/IEb-aNIIINKALUs «Tunuynele OUOIICHO3BD», repbapuii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buonenos», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIbTYp», TrepOapuu ¥ KOJUIEKIIMM pPACTEHUH U KUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam ogHoro Buaa, Kpacnas kHura Poccuiickoit
Denepanun, H300paskeHIsI OXpaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cornmacho ®I'OC COOQO, ycraHaBnuBaroTCsi TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
00y4aroIMUMUCs MPOrpaMM CpeHEro oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType NHYHOCTHBIX pe3yJbTaTOB OCBOCHMS Y4eOHOro mpeamera «buomorus»
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUC POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPENEIECHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHHUIO OHOJNOTWH, IIeJICHANpPaBICHHOE pPAa3BUTHE BHYTPECHHHX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJULUN pa3BUTUS
OMOJIOTMYECKOr0 3HAaHUS, NOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B
CBOEH  JEATEIbHOCTH  IICHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMHM, IPHUCYILIUMH  CHCTEME
OHMOJIOTHYECKOTO 00pa30BaHMs, HAJIMYME SKOJIOTUYECKOTO IPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pPE3yNbTaThl OCBOEHMs mpeamMeTa «buosorus» NOCTUrarTcs B €IUHCTBE
y4eOHOI M BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBUM C TPATULMOHHBIMU POCCHUHCKHUMU
COLIMOKYJIbTYPHBIMH, UICTOPUUECKUMHU U J1yXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHSATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IOBEACHUSI M CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEW MO3ULIMM JIMYHOCTH, NATPUOTH3MA,
YBa)XXEHMsI K 3aKOHY W IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTApLIEMY IOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEIHWI0 M TPAAULUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHMS yueOHOro npeamera «buoaorus» JOMKHBI OTpaXXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTpEHHEH
MO3UIUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTAlil, IO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLIMOHHBIM ILIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paciIvpeHue >KU3HEHHOI'O OIbITa M ONbITa AESITENbHOCTH B IPOILIECCE PEaTu3allii OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATENBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIHTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU  O0ydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HAaHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOM NIE€ATEIHHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnn y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh  ONpENeNATh COOCTBEHHYIO IO3MLHMIO [0 OTHOUICHUIO K SIBICHUSM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE  YUYUTBIBaTh B  CBOMX JEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBUS JTIOJIEH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTb K COTPYAHHYECTBY B TIIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS Y4EOHBIX,
NIO3HABATENIBHBIX M HUCCIENOBATEIbCKUX 3a/a4, YBa)KUTEJIBHOTO OTHOUIEHHUS K MHEHUIO
OIIIOHEHTOB MPU OOCYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO COIEPIKaHMS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTH POCCHICKOM IPAKIAHCKONW UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# SI3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOULIEHHE K TNPUPOJHOMY HACIHEAMI0 U NaMSATHUKAM IMPUPOJBL,
JIoCTXeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJIIEHUE W pPa3BUTHE
OHMOJI0TUH, TOHUMAaHKS 3Ha4€HUsl OMOJIOTHH B IO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHas yOe:KIEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIOCOOHOCTH OLICHUBATh CUTYAIlMI0 U MPUHUMATH OCO3HAHHBIC PEILICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM pOAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAIUIIMUSIMH HAPOJOB
Poccumn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOUAsi DCTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MOHUMaHUE SMOIIMOHAIBHOT'O BO3/IEMCTBUS KUBOM IPUPOBI U €€ HEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOIMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHWE U peajn3alus 3JJ0pOBOro U 0e30MacHOro o0pasa KU3HM (30pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATUM U OTIBIXA,
peryispHas (¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3MYECKOMY U IICUXHUYECKOMY 3I0POBBIO;

MOHMMAaHUE I[EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

OCO3HAHUWE TOCJIEICTBUN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS ATKOTOJS,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MAacTEPCTBA, TPYI0TIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH  TaKyHO
JIeATETbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mpodeccrnoHalIbHON AesTeNbHOCTH, YMEHHE COBEpIIAThH
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BAaHUIO Ha MPOTSIKEHUH BCel
KU3HHU;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:



9KOJIOTUYECKHU I1es1eco00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS OSKOJIOTMYECKON KYIbTYpBl: MPUOOpETEHHE OIBbITAa IUIAHUPOBAHUS
HOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEH Cpe/ibl;

0CO3HaHME ITI00AIIBHOTO XapaKTepa 3KOJ0IMYECKUX Ipo0sIeM U IyTel UX peLIeHus;

CHOCOOHOCTH HMCIIOJIB30BATh NMPHOOpPETaeMble IPU U3YYEHHH OMOJIOTMU 3HAHHS U yMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAJIBHBIM IMPHPOJONONB30BaHIEM (CcOOI0AeHNE
IpaBUI MOBEJCHUS B INPHUPOJIE, HANPABIECHHBIX HAa COXPAHEHHE PABHOBECHsI B 3KOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochephl);

AKTHUBHOE HEIPUATUE IEHUCTBHUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH HPUPOIHOM cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JecTBUH M IPeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBILIUICHUS, SKOJOTHYECKOM KyJIbTYphl, OIbITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, NOTOBHOCTU K YYacTHIO B
HPAaKTUYECKOH J1eATeIbHOCTH 3KOJIOTHYECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 NO3HAHUSA:

c(OpMHUPOBAHHOCT ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpPAaKTUKM, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UNTATENIBCKON KYJIBTYPBI KaK CPEICTBA B3aUMOIEHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPECTaBICHUs 00 OKpYy KarolieM
MHUpe KaKk O €IUHCTBE NpUPOABI, YelIOBeKa U OoOIecTBa, B MO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpPaHEHUsI IPUPOIHOTO PaBHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OMOJIOTMM AJIi COBPEMEHHOM LMBWIM3ALMU: OOECieueHus
HOBOT'O YPOBHS pa3BUTHsSI MEIMIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJIOIMH, CIIOCOOHBIX
pelath pecypcHble MpoOIeMbl pa3BUTHsI YeJIOBEUECTBA, MOMCKA IyTeH BBIX0Ja U3 II100aIbHBIX
HKOJIOTMYECKUX NPOoOJIeM U oOecreueHus nepexoa K yCTOH4MBOMY Pa3BUTHIO, PallMOHATIbHOMY
MCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHHIO HOBBIX CTAaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKMX 3HAHWH B LIEJISIX MOBBIMICHUS 001
KYJIBTYpbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTaBHOW YacTH ()YHKIIMOHAJIHHOU
rPaMOTHOCTH O0y4aroumxcs, GopMUpyeMoil pu U3ydeHUr OUOJIOTHH;

NMOHMMAHHE CYIIHOCTH METOJIOB MO3HAHUS, MCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS U aHalIW3a M OOBACHEHHs SBJICHUH
OKpPY’KAIOIIero MHpa M NPOMCXOIAIIMX B HEM HM3MEHEHHH, yMEHHe JenaTh 0OOCHOBaHHbBIE
3aKJIIOUYEHUSI Ha OCHOBE HAyuyHbIX ()AaKTOB M HMEIOIIMXCSA JAHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
po6JeM B peaibHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HaHME IIEHHOCTU HAyYHOW JAEATENbHOCTU, TOTOBHOCTh OCYLIECTBIATH NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESTEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM MO OHOJOIMH B COOTBETCTBHU C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.



METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yNbTaThl OCBOCHHUS y4eOHOro mpeamera «buomOrus» BKIIOYAIOT:
3HAYNMBIC JJIA q)OpMI/IpOBaHI/ISI MI/IpOB033peHI/I$I 06yan01u1/1xcs1 MG)KI[I/ICL[I/IHJII/IHapHLIe
(MeXTpeaMeTHbIE) O0IeHayYHbIE TIOHSTHS, OTPAXKAIOITUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crieniprKy METOJIOB IMO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs,
SIBIICHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeAOBaHUEe, HAOIIOIEHUE, W3MEpPEHUE, SKCICPUMEHT WU JPYTHUX), YHUBEPCAIbHBIC
ydeOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJISATHBHBIC), 00CCIICUMBAIONINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH M COLMAJIBHONH KOMIIETCHIIMH OO0YYaronuxcs,
CIIOCOOHOCTB 00yJarmuxcst HCII0IL30BaTh OCBOCHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHHBEpCaJlbHbIe y4YeOHBbIE JEHCTBHS B IIO3HABATEIBHOM U
COITMAIbHOM MPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEro o01iero odpazoBaHUs
TOJI’)KHBI OTpa)KaTI)Z

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HUCITIOJIB30BAThH HpI/I OCBOCHHNU 3HaHHﬁ HpI/IéMI)I JIOTUYCCKOT'O MBIIIIJICHUS (aHaJH/ISa,
CHHTE3a, CpaBHEHMS, KiacCHU(UKAIMU, OOOOIICHHs), PaCKpPbIBAaTh CMBICT OHOJIOTHYECKUX
MOHSTHI (BBIIEATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBS3H C APYTUMHU OHITUSIMHU);

OTIPENIETIATh 1LENN JeATeTbHOCTH, 3aJlaBas MapaMmMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh OMOJIOTMYECKUE TOHATUS Ui OOBsACHEHUs (AKTOB U SIBICHUU KUBOU
MIPUPOIBL;

CTPOUTH JIOTUYECKUE pACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISABJIATH 3aKOHOMepHOCTI/I 158 HpOTHBOpqu/ISI B paCCManI/IBaCMBIX SIBJICHUAX, q)OpMYIII/IpOBaTI)
BBIBOJIbI U 3aKJIIOUYCHU A,

MPUMEHATh CXEMHO-MO/JIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYILIECTBEHHBIX CBA3EH U
OTHOIICHUH B M3y4aeMbIX OMOIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX HCTOYHUKAX,

pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJMHUPOBAaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEUICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe MCCIEA0BATEIbCKHE IeHCTBUS:

BIIAJICTh HABBIKAMHU Y4€OHO-HCCIICOBATEHCKON M MPOCKTHOM NEATETbHOCTH, HAaBBIKAMH
pazpemieHusi mpobIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHLHOMY IOUCKY METOJIOB
pemeHI/m HpaKTquCKHX 3ajJa4, HpI/IMeHeHI/IIO paBJII/I‘-IHI:IX MCTOAOB ITIO3HAHUAA,

WCIIOJIB30BaTh PA3JIMYHBIC BUIBI ACATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, MPEeoOpa3oBaHUI0 W MPUMEHEHHUIO B YYEOHBIX CHUTYyAIUSAX, B TOM YHCIIC MPHU
CO3JaHUHN y‘-Ie6HI>IX " COILIUAJIBbHBIX HpOCKTOB;



(opMHpOBATh HAYYHBIA THUIl MBIIUICHHS, BIAJETh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METOAAMU;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B OOPa30BAaTENbHOU NEATEIBHOCTH U
KU3HEHHBIX CUTYaLUsX;

BBISBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUMOTe3y €€ pelleHHs, HAaXOAWUTh AapryMEHTHl Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh apaMeTPbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUs 3aJaud Ppe3yJbTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLEHHUBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIISITh II€JICHANIPABICHHBIN IOMCK IEPEHOCa CPEACTB U CIIOCOOOB ICHCTBUS B
npo¢eCCHOHATILHYIO Cpeay;

yMeTh IEpPEeHOCUTh 3HAHHWA B  IIO3HABATEJIIbHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HEIEATEILHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBbIE HWJEH, NpeIJlaraTh OpPUTMHAJIbHBIE MOAXOAbI U PELICHUS, CTABUTh
npoOJIeMbl U 33Ja4uu, IOMyCKaroIUe aJbTepHATUBHbIE PELICHHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBATLCS B PA3IUMYHBIX MCTOYHMKAX HMH(OpMaLUU (TEKCTe yueOHOro mocolus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBapsIX M CIPAaBOYHHMKAX, KOMIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3lIWYHBIX BHJIOB U (opM
NPEJICTaBICHUS, KPUTUIECKN OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

dbopMymHpoBaTh 3ampOChl M TMPHUMEHSATh PazIHMYHBIE METOJABI INPH IOHCKE U O0TOOpe
O6uonornyeckoi MHGopMaIK, He0OX0IMMOMN AJIs BHIIOJHEHUs y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy TpEACTaBICHUS OHOJIOTHYECKOU
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOIMILIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4HbBII S3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OMOIOTHYEeCcKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYeCKHe W MaTeMaTU4YeCKHe 3HAKW U CHMBOJIHI,
dbopmynel, a0OpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

BJAJ€Th HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMANUK, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCeX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTe
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXKIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BBHICKA3bIBATh
CYXJICHUS OTHOCHTEJIHHO BBIMIOJHEHUS TMIpeIUIaraéMoil 3a/Jadd, YYWUTHIBATH WHTEPECH U
COIJIACOBAHHOCTh MO3ULIMHI IPYTUX YUaCTHUKOB JHANIOTa UM TUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpEICTBa OOLICHMs, TMOHUMATh 3HAUYEHHE COLMAIBbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAlNi, yMETh CMArYaTh KOH(DIUKTH U
BECTH [1€PErOBOPHI;

BJIAJETh PA3IUYHBIMU CIIOCOOAMHU OOILEHHUS M B3aMMOJCHCTBHS, MOHUMATh HAMEPEHUs
JPYTUX JIOACH, MPOSIBIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOH (opme
(opMynHpOBaTh CBOU BO3PAXKEHNUS;



pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUYKY 3pPEHHUS C HCIOIb30BAHHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

MOHUMATh M UCIOJb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHOU pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATH HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeLICHUH y4eOHOM 3a1auu;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX IEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJIM C YU4ETOM
MHEHHUH yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOM paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YY4aCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBAThb WJEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh [MO3UTHUBHOE CTPATErMUECKOE IIOBEJCHUE B PA3IMYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsATUBHBIMU AeHCTBUAMM:

1) camoopranu3amnms:

UCIIONIb30BaTh OMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NpPOOJIeM M HUX pElIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUI 1IEI€BbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPYKaIOILHUX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENbHYIO JESITEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBIE 3aJayll B OOpa30BATEIHHOW JESATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJIATH IUJIAaH pelieHus NpoOiIeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO IIMPOKOM IpyIULIMN B pa3HBIX 00JIaCTIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B JAESTEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JAEHCTBHIA
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCUU
JUISL OLIGHKU CUTYalllH, BBIOOpA BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX MPU aHAJIU3€E PE3YIbTAaTOB JESITEIbHOCTH;

3) npuHATHE ceds1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;
pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMU APYrOro 4eJIOBEKa.
INNPEJIMETHBIE PE3YJIBTATbBI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMbl COO no 6uonorun Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoaorus» HaydHble 3HAHMsI, YMEHUS U
CHOCOOBl JIEMCTBUH 1O OCBOCHHIO, MHTEPIpPETAlMM W NpeoOpa3soBaHUIO 3HAHWM, BHIBI
JESATEIIbHOCTH 1O IOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHUN B Pa3IMUHBIX Y4eOHBIX
CUTyallUsX, a TaKKe B PpEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBs3aHHbIX C Ouojoruei. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl IPEICTaBIEHBI 10 roJjaM 00yUeHHUsL.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTb 3HAHUM O MECTe M pOJU OMOJOrMM B CHCTEME HAay4yHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHOM TPAaMOTHOCTH YEJIOBEKA IS PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpKaHHE OMOJIOrMYECKMX TEPMHHOB U IOHATUN: )KU3Hb, KJIETKA,
opraHusM, Merabonu3sM (0OOMEH BeIeCTB M  IpEeBpalleHUue SHEPruu), TIoMeocTa3s
(camoperynsiuusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

yMEHUe u3jiaraTb OHOJOIMYECKHE TEeOpuu (KJIEeTOYHas, XpPOMOCOMHAas, MYyTalllOHHas,
[EHTpaJibHasl JIoTMa MOJeKy/IsipHoW Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3us U MPOUCXOKACHUSI KyIbTYpHBIX pacTteHuil H. U.
BaswuiioBa), onpenenars rpaHuLlbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE Ba/leTh METOJaMHM Hay4YHOTO MO3HAaHHs B OMOJOIMHU: HAOJIOJEHHE M OIMCAaHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIEHUH, OpraHu3alys M MPOBEJCHHE OHOJOTMYECKOrO
DKCIEPUMEHTA, BBIIBW)KEHUE THMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIELyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHWE MOJYyYEHHBIX PpEe3yJbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHSTHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHME BBIIECISTh CYHIECTBEHHBIE NMPU3HAKM BUPYCOB, KJIETOK NPOKApHOT U JYKapHuoT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH NPOLIECCOB: 0OMEHA BEIIECTB U
MpeBpalleHus] SHEPruu B KIETKe, (OTOCHHTE3a, IMIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOIe€He3);

yYMEHUE NPUMEHSTH MOJTy4YE€HHbIE 3HAHUS I OOBSCHEHUs OMOJIOTHYECKUX IPOLECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEeHUI B TOBCETHEBHOM KU3HHU C LENbIO O0eCcTieueHust
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/0pOBbSl OKPYXKAIOIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJIEHUSI B OKpYXaolleil NpUpoIHON cpeae, MOHMMaHUE HEOOXOIMMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
MPUPOIONOIB30BAHUS;

YMEHHME pelllaTh »JJIEMEHTapHble TIE€HEeTHYECKHe 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpeIIMBaHKe, CLETUICHHOE HAClIeI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOpPHBIE M MpPaKTHYECKUEe paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

yYMEHUE KPUTHYECKH OLIEHUBATh M WHTEPHPETHPOBATH HH(OPMAINIO OHOIOTHYECKOTrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa



MaccoBOM MH(OpMaLNU, HAyYHO-TIONYJSPHBbIE MaTEepHUalIbl), STUHUECKHUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3[aBaTh COOCTBEHHBbIC THCbMEHHBIE M YCTHBIE COOOIIeHUs, 00001mas
OMOJIOTUYECKYI0O HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHUKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpenmerHble pe3yabTaThl OCBOCHHSA YydeOHOro mnpeamera «buonorus» 6 11 knacce
JIOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUII O MECT€ W POJM OMOJIOTUM B CHUCTEME HAay4YHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PELICHUS KU3HEHHBIX 33/1a4;

YMEHHE PaCKPBIBATh CO/IEPKaHUE OMOOTUYECKUX TEPMUHOB U MOHSATHIA: B, TOMYJISIIHS,
reHoOHA, SBONIONMS, [BWXKYIIUME CHIBI ((aKTOpbl) 9SBOJIOLUHU, MPUCIOCOOIECHHOCTD
OpPraHu3MOB, BHJI000pa30BaHME, OSKOJOTUYECKHE (PAKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeYIIEHTHI, IEMTU MMUTaHHs, YKOJIOTHUECKas MIpaMua, OMoreomnenos, onochepa;

yMEHHE Wu3NaraTh Owuonoruueckue Teopuu (dBomounoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TeOpHs SBOJIIOLNH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHbIX HampaBieHud u mytei 3somtonuu A. H. CeBepuosa, yuyeHus o
ounoctepe B. U. BepHaickoro), onpenensTh TPaHUIIBl UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOAaMH HAay4yHOTO IMMO3HAHUS B OMOJOTHU: HAOIIOJACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIpPOLIECCOB M SIBIEHUH, OpraHu3alus M TIPOBEJCHHE OUOJOTHYECKOro
OKCTIEPUMEHTA, BBIJABIDKEHUE THUIIOTE3bl, BBISIBICHHE 3aBHCHUMOCTH MEXIY HCCIECAYEMBIMU
BEIMYMHAMH, OOBSCHEHHE TIIONYyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHA,
TEOPH U 3aKOHOB, YMEHHUE JIeaTh BBIBObI HA OCHOBAaHMU MOJIYYEHHBIX Pe3yJIbTaTOB;

YMEHUE BBIIENATH CYIIECTBEHHBIE TPU3HAKH CTPOECHUSI OMOJOTMUECKUX O0OBEKTOB: BUJIOB,
MOMYJISIIAA, TPOJIYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOIEHHOCTH OPraHU3MOB, AEUCTBHUS 3KOJOTMYECKHX (DaKTOpOB Ha
OpraHu3MBl, IEPEHOCA BEIECTB U MMOTOKA SHEPIMU B HIKOCUCTEMAX, aHTPOIIOT€HHBIX U3MEHEHUH
B JKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXMMHUYECKHX IHUKIOB B
o6uocdepe;

yYMEHUE NPUMEHSTH MOJTy4YeHHbIE 3HAHUS I OOBACHEHHsS OMOJIOTMYECKUX IMPOLECCOB U
SIBJICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOMN KU3HHU C 1I€JIbI0 00eCTIeYeHUs
0€30MacHOCTH CBOETO 3JI0POBbS U 37I0POBbSl OKPYKAIOIIUX JIIOJIEH, COONIIO/IEHUs HOpPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXKAIOWIEH TNPUPOIHONW cpeae, MOHWMaHHEe HEOOXOTUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM ouonoruu JUIst panroHaIbLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIEMEHTapHbIE OMOJOTHYECKHE 3a/laud, COCTABIISATH CXEMBI IepeHoca
BEIIECTB U SHEPTUH B 3KOcUcTeMax (IL[eMH MUTaHUs);

YMEHHUE BBINOJIHATH JIAOOPAaTOpHBIE M MPaKTUYEeCKUe pabdoThl, cOOMI0NaTh MpaBUila MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE KPUTHYECKH OILIEHWBATh M WHTEPIPETHPOBaTh HH(OpPMALNIO OHOJIOTHYECKOrO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJAOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBOW WH(pOpMALMK, HAYYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIBHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE THMCHbMEHHBIE M YCTHBIE COOOIICHUsS, 0000Ias
OMOJIOTUYECKYI0O HMHPOPMAIUI0 H3 HECKOJBKUX HWCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edsoo.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [IOK
P https://m.edsoo.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 buonorus B cucreme Hayk 1 1 Henens https://m.edsoo.ru/216c645c
Meto/1bl TO3HAHUS JKUBOW TPUPOIBI.
[IpakTuueckas padora Ne 1
2 «Hcronb30BaHne pa3IMUHBIX 1 0.5 2 Henens https://m.eds00.ru/2636364b
METOJIOB MPHU U3YUYECHUU
OMOJIOTrMYEeCKHX 0O0BEKTOBY
buonornueckue cucTemsl, MpoILECCH
3 pon 1 3 Henmens https://m.edsoo.ru/ca21cc6e
U UX U3YYCHHE
XUMUYECKUH cOCTaB KJIeTKU. Bona u
4 s 1 4 nenens https://m.edso0.ru/1777ba96
MUHEpaIbHBIE COTN
5 benku. CoctaB u cTpoeHue 6eIKoB 1 5 Henens https://m.edsoo.ru/b54c5a43
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHas
abota Ne 1 «/3yuenue
6 P Uyq 1 0.5 6 Henens https://m.edsoo.ru/cld1laca
KaTaJTUTHYECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMepe aMUIIa3bl
WJIHM KaTalasbl)y»
Yrnesoasl. JInnuasl 7 Henens https://m.edsoo.ru/5d1cef76
Hykneunosbie kucnorsl. ATD 8 Henens https://m.eds00.ru/948bf536
HcTopust u MeToabl N3ydeHus
9 P A i 1 9 Henens https://m.edsoo.ru/b3ab8e68

kietku. Kinerounas teopust



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

KieTka xak 1eoctHas Kusas

10 1 10 memens | https://m.edsoo.ru/5c5ca96a
cucTema
CrpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2
«M3ydeHue cTpoeHHs KIETOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 1 0.5 11 venenss = https://m.edsoo.ru/da486e89
OaxkTepuil o]l MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCaHUE»
12 OOMeH BelEeCTB WA META00IN3M 12 mwenens | https://m.edsoo.ru/b53dd961
13 dorocuHTe3. XEeMOCHHTE3 13 Henenst  https://m.edsoo.ru/121ae93a
14 DHepreTuueckuii 0OMeH 14 wenens  https://m.edsoo.ru/4a9675c8
’Ku3zHeHHbIN IUKI KISTKU. [lenenue
KJIeTKU. MuTo3. JIabopaTopnast
15 pabora Ne 3 «Habmronenue Muto3a B 1 0.5 15 Hemens  https://m.edsoo.ru/6e28ab92
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MHKPOIpErapaTax»
16 brocwres bemia. Peaxius 1 16 menenst ~ https://m.edsoo.ru/5ccfbeb5
MaTPUYHOTO CHHTE3a
17 Tpancmsius — OuocunTes 6enka 1 17 Hemenst | https://m.edsoo.ru/396ea3f2
18 Hei1eToumbIe GopMBI KH3HH — 1 18 memenst | https://m.edso00.ru/8177638b
BHPYCHI
19 @OpMBI pa3MHOKEHHUS OPraHU3MOB 19 Henens =~ https://m.edsoo.ru/96a7fce8
20 Meiio3 20 memenst | https://m.edsoo.ru/fad784a8
OO6pa3zoBaHue 1 pa3BUTHE TOJIOBBIX
21 IeToK. OiofoTEOpeHIre. 1 05 21 wemens  https://m.edsoo.ru/6373f7d2

JlabopaTtopHas padorta Ne 4
«M3y4eHne cTpoeHUs OJIOBBIX



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

KJIETOK Ha TOTOBBIX
MHUKpOTMpernaparax»

22

23

NunuBunyanbHOE pa3BUTHE
OpPraHHU3MOB

I'enernka — Hayka o
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH

22 uenens

23 wenens

https://m.edsoo.ru/2a4596e4

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTU HACIEAOBaHUS
MPU3HAKOB. MOHOTHOpUIHOE
CKpCLIMBAHHE

24 uenens

https://m.edsoo.ru/621afldd

25

JuruOpuaHoe cKkpemuBaHue. 3aKoH
HE3aBUCHMOT'0 HACJIEJOBAHUS
MIPU3HAKOB

25 menens

https://m.edsoo.ru/b8f7fe72

26

CueneHHoe HacIen0BaHNE
npu3HakoB. JlabopaTtopHas padota No
5 «3yuenue pe3ynbTaToB
MOHOTHOPUAHOTO U TUTHOPUAHOTO
CKpEIMBAaHUA Y Ip030(UIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»

0.5

26 Henens

https://m.edsoo0.ru/634751fe

27

28

29

T'enetuka nona. Hacneqosanue
HpI/I3HaKOB, CHCIINICHHBIX C ITOJIOM

N3menunBocts. Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue
MOIU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOECHHE BapHAIIIOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

HacnenctenHas ”3MEHYHBOCTb.
Jlaboparopnas pabota Ne 7. «AHanu3

0.5

0.5

27 Henensd

28 Henensd

29 nenens

https://m.edsoo.ru/472b3f35

https://m.edsoo.ru/a81bbffl

https://m.edsoo.ru/b3c33d24



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1
https://m.edsoo.ru/b3c33d24

MyTanui y 1po30(UiIbl Ha TOTOBBIX

MUKpOITperaparax»

30 I'eneTnka yenoBeka 1 30 memens | https://m.edsoo.ru/9a8c8d99
O000111EeHME 110 TEME

31 «HacnenctBeHHOCTH U 1 31 memenst  https://m.edso00.ru/879866c6
M3MEHYHUBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U IpoLece 1 32 memens | https://m.edsoo.ru/fcf6d1d6

33 MeTOﬂHUH FIOCTHACHHA CETCKIHHI 1 33 memens | https://m.edsoo.ru/aeal7cfc
PACTCHUH U ) KUBOTHBIX

34 brotexnonorii kax otpacis 1 34 wenens  https://m.edsoo.ru/b94f9a7e
MIPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl

1 DBOJIIOIHS U METOJIBI €€ N3YUCHHS 1 1 Henenst https://m.edsoo.ru/f765e251
Hcropust pa3BuTHs peaCTaBICHUN

2 P p pea 1 2 "Hepnens https://m.edsoo.ru/f7236852
00 »BOJIIOLINN

3 MUKpO3BOIIOIHS 1 3 Henens https://m.edsoo.ru/92e2ch7c
[Tomynsiius Kak IeMeHTapHas
€MHHIIA BUJIA ¥ SBOJIOIUH.

4 Jlaboparopnas pabota Ne 1 1 0.5 4 nenens https://m.edsoo.ru/6¢23fccc
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHUECKOMY KPUTEPHIO)

BIJKYIIIME CUIIBI (3JIEMEHTApPHBIE

5 Ay ( P 1 5 Henenst https://m.edsoo.ru/c9ca7ec?
(bakTOpBl) IBOIOLUU

6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 6 Henens https://m.edsoo.ru/6e175a57
Pe3ynbratel 3BOMIOIMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
BUJ000pazoBanue. JlabopaTopHas

7 AOODP patop 1 0.5 7 venens https://m.edsoo.ru/2d74ae19
pabota Ne 2 «Onucanne
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKkTepa»
Hanpasnenus u nytu

8 P vt 1 8 Henens https://m.edsoo.ru/cec9b353
MaKpO3BOJIIOLUA

9 HeoGparumocTs 3Bomonnn 9 Henens https://m.edsoo.ru/88f6dcd6

10 HcTopus xu3HU Ha 3emiie 1 METOAbI 10 venens  https://m.edso00.ru/19b89985



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
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€€ u3ydyeHus

I'nnoTe3sl IIPOUCXOKACHHUA )KU3HU

11 11 Hemens  https://m.edsoo.ru/7f268f1e
Ha 3emiie
P e 3

12 G3BILTIE JUSHH Ha JeMIe no opam o 12 nenenss | https://m.eds00.ru/45189341
neproaam
OCHOBHBIE dTaNbl 9BOJIIOLIUM N
PACTUTCIIBHOTO MU JKUBOTHOI'O MHpPaA.
I1 6ota Ne 1

13 parTHpckad pabotd 0.5 13 menens  https://m.edsoo.ru/f256a36b
«/3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHUH U )KUBOTHBIX B
KOJUTEKLIUSIX )
CoBpemeHHast cucrtema

14 PPEMEHHAT CHOTeM 14 nuenenss  https://m.edsoo.ru/58f9116e
OpPraHUYecKOTro MUpa

15 OBOJIIOLMS YEJIOBEKA (AaHTPOIIOTEHE3) 15 Henenss  https://m.edsoo.ru/b4c1d468

16 Jlemicyntue cuitet (GaxToper) 16 Hemenst | https://m.edsoo.ru/7ad55eb9
aHTPOTIOTreHe3a
OcHoBHBIE CTa, 3BOJIIO

17 HOBHBIC CTAI 9BOHONIH 17 wenens | https://m.edsoo.ru/81d88b86
YeJIoBeKa
YenoBeyeckne packl U MpH

18 P PHPOHEIE 18 Hemenst  https://m.edsoo.ru/2374alel
aJlanTayy YeIoBeKa
PesepBHeIit ypok. O600111€HNE 10

19 TeMe «BO3HMKHOBEHME U Pa3BUTHE 19 Hemenst = https://m.edsoo.ru/dd4662c2
KHM3HU Ha 3eMiie»

20 DKOoJIOoTHs Kak HayKa 20 memenst | https://m.edsoo.ru/abf8ch57
Cpensl 00

21 PEALT ODHTAHIL H SKOTOTHHCCIKIE 21 wegens  https://m.edsoo.ru/9d2ca73f
(baxTopsl
AbGuotuue .

22 CKiC (aKTOpEI 0.5 22 memenst | https://m.edsoo.ru/afad9188

JlaGopatopHas pabora Ne 3.



https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f
https://m.edsoo.ru/afad9188

«Mopdonoruueckne 0COOEHHOCTH
pacTeHuil U3 pa3HbIX MECT
obutanusny. JlabopaTopHas padora
No 4. «Bnusinue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCay

23 buotndeckue GaxTopsr 23 Hemenst | https://m.edsoo.ru/a4928c61
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonymsiuuu. [Ipaktuueckast pabora

24 Ne 2 «[Toncuér mnoTHOCTH 0.5 24 menenst  https://m.edsoo.ru/d6945d54
HOIYJISIIIUH Pa3HBIX BUOB
pacTeHuin»

25 Coobuucctsa Opranu3mos — 25 Hepens | https://m.edso0.ru/88d19c62
OuoLeHo03

26 DKOIIOTHHECKIE CHCTEMB 26 Hemenst  https://m.edsoo.ru/lead9dff
(9KOCHUCTEMBI)
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.

27 DKOJIOTHYECKUE TUPAMUJIBI. 27 venens | https://m.edsoo.ru/8ch85173
Cgoiictpa skocuctem. Cykieccus

28 [IpupoHbIE 25KOCUCTEMBI 28 menmenst  https://m.edsoo.ru/738929d3

29 AHTpPONIOT€HHBIE YKOCUCTEMBI 29 Hemenst | https://m.edsoo.ru/c5534e2d

30 brocgepa — riodabiias 30 memenst | https://m.edsoo.ru/6c4997cf
JKOCUCTEMa 3eMJn

31 SaKOHOMEPHOCTH CYIIECTBOBAHM 31 wemens  https://m.edsoo.ru/c929ffbc
o6uocdepsl

32 UYenosedecTBo B Onocdepe 3emin 32 menenst | https://m.edsoo.ru/482d6168

33 (COCYIIECTBOBAMNE NPUPOAEI H 33 memens | https://m.edsoo.ru/ee2b94ad
YeJ0BeUeCTBa

34 O606menne Tembl «Coob1iecTBa u 34 menenst  https://m.edsoo.ru/82c3bb5f



https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/6c4997cf
https://m.edsoo.ru/c929ffbc
https://m.edsoo.ru/482d6168
https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/82c3bb5f

OKOJOTHYCCKHUE CUCTCMBI»

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34

2.5




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

CdhopMHupoBaHHOCTh 3HAHUN O MECT€ W POJH OUOJIOTHU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHON TPAMOTHOCTH 4YeNIOBEKa [JISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboim3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCTa3 (CaMOperyJysius), YypOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpoayKIus),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYEeCKHe TEOPUM (KIETOYHAas, XpOMOCOMHas,
MyTarmonHas), 3akonsl (I'. Mennens, T. Moprana, H.W1. BaBunosa) u
ydeHus (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKJEHUS KYJIbTYPHBIX
pacrenuii H.11. BaBunosa), onpenenars rpaHulbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabOmro/IeHNe W OIHMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHmW3aiys W TPOBEJICHUE OHMOJOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKCHHE  TUIOTE3bl;  BBISIBICHHUE  3aBHUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOMYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHne BBIICNATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KIIETOK
MPOKAPHOT W DYKAPHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHU3MOB;  OCOOCHHOCTM  IPOLIECCOB  OOMEHa  BEIIECTB U
MpeBpallleHUs] PHEPruu B KJeTKe, (POTOCHHTE3a, IIACTHYECKOTO U
SHEPreTM4eckoro  oOMeHa,  XEMOCHHTEe3a, MHUTO3a,  Melo3a,
OIJIOJJOTBOPEHMsSI,  Pa3sMHOXKEHHUS,  HMHIMBUAYAJIBHOTO  Pa3BUTHUS

OopraHusma (OHTOI'€HE3)

YMenue MMPpUMCHATH MOJIYUYCHHBIC 3HaHUA JJIsL 00BACHEHH




OMOJIOTHYECKUX mpoucccoB nu HBJIGHHfI, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3[I0POBbs U 3J0POBbsI OKPYKAOLIHX JIF0/IeH, COOII0AEHNUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYXKAIOUIEH HPUPOAHOM  Cpexe;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMeHue pemarb 3JI€MEHTapHble T€HETHUECKHE 33Ja4l Ha MOHO- U
IUTHOPUAHOE CKPEIIMBaHKE, CLUEIUICHHOE HAcleJOBaHHE; COCTaBIAThH
CXEMBl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUS  JUIi  TPEICKa3aHus
HaCJIeZIOBAaHHsI IPU3HAKOB y OPraHU3MOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE UM  MPAKTUYECKHUE padoThI,
coOmonate mnpaBWia Tpu pabore C¢ ydyeOHBIM U JTaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauydHbIX UCTOYHUKOB (CMU, HayuyHO-IONYIsSipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOTHH,

MCEAUIIUHE, OMOTEXHOJIOTHH

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIINIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OnoJIOrun

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeiHero o01ero o0pa3soBaHus

ChopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHU3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMUYECKUX TEPMHHOB U
MOHITHH: BUJ, HOMYJIsIUA, FCHO(bOHI[, 9BOJIIOLUA, ABUKYHIHUC CHUJIbI
(dbakTops) SBOJIIOLINH, MIPUCTIOCOOJIEHHOCTh OpTaHU3MOB,

BH1000pa3oBaHumeE, 9KOJIOTUYECKHE (hakTopsI, IKOCHCTEMA,




NpOAYLUCHTHI, KOHCYMCHTBI, PCAYLCHTHI, 11(S20040 IIMTaHUA,

IKOJIOTHYECKas MUpaMuia, OMoreoreHos, onochepa

YMeHnue uznaraTb OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u myteu sBosmonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), omnpeaensATb  TPAHUIB  HUX

IMPUMCHUMOCTH K JXKUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B Oounoyoruu
(HaGHIO,I[CHI/Ie H OIHUCAHUC XUBBIX CHUCTCM, IIPOLECCCOB H HBHCHHﬁ;
OopraHusanusa n IMIPOBCACHUC 0HOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBHKCHHEC THUITIOTE3bI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HUCCICAYCMBbIMH BCIIMYMHAMMU, 00BsCHCHHE IMMOJIY4YCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKU CTPOEHUS
OMOJIOTHYECKUX  OOBEKTOB:  BMJOB, MOMYNALMUH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOT€OIleHO30B U  DKOCHCTEM;
0COOEHHOCTH IPOLIECCOB HaCJIEJICTBEHHOU U3MEHUYNBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUS, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEHCTBUS HKOJOTHYECKUX (DAKTOpPOB Ha OPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA SHEPTUH B IKOCUCTEMAX, aHTPOIOTE€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH, KPYIrOBOPOTa BEILLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHHe [NpUMEHATh TOJy4eHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOIECCOB U SBICHUM, U MPUHATHUS MPAKTHUECKUX
pelIeHnid B MOBCEAHEBHON KU3HHU B LIETAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbS U 37I0POBbSI OKPYKAIOIIHX JIFOJIEH, COOTIOIEHUST HOPM
IpPaMOTHOTO  TIOBEIEHUS B  OKpYXKamolleil npupoiHoil  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMOJIOTHH /ISl pAaIlHOHAIEHOTO MTPUPOIOTOIB30BAHUS
YMeHue pemath 3JeMEHTapHble OHMOJOTMYECKHE 3a/1a4H, COCTABIIAThH
CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B SKOocHcTeMax (e MUTaHUs)
VYMeHue BBINOJHATH JIAOOpPATOpHBIE M MpPAKTUYECKue paboTshl,
cobOmroiaTh TpaBujia TpH padoTe ¢ ydeOHBIM H Ja0OpPaTOPHBIM

obopymoBaHueM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MHGOPMAIUIO

OHOJIOTUYECKOTO COACPpIKaHHM, BKIIIOYAIOIIYI0 ICCBJAOHAYYHBIC 3HAHUS




10

13 pa3ianuHbIX UcTOYHUKOB (CMI, HayuHO-IONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh rino0anbHbIE 9KOJIOTMYECKUE po0IIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIHIO

VYMeHue co3iaBaThb COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOILEHMUS,

000011ast OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJIbKHX HUCTOYHUKOB,

T'paMOTHO HUCIIO0JIb30BATh MOHSATUNHBIN armnapar OMoI0ruuU




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorus xak Hayka

11

buonmoruss — Hayka o xwuBOM mupupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM HayuyHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Mertoabl MO3HaHMS KUBOW NHPUPOAbI (HAOJIOJEHHE, SKCIIEPUMEHT, OMMCAHHE,
U3MepeHue, Kiaccupukauus, MOJCIUPOBAaHUE, CTaTUCTHYECKas oO0paboTka
JTAHHBIX )

JKuBble cucTeMbl U UX OpraHu3aLus

XKusble cucremsl (6uocucTeMbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIETOYHBIMH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCepHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHUKpOdJIeMEHTHl. Bona u MuHepanbHble BemecrBa. @OyHKIMU BOABI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble M 3aMEHUMBIE AMHMHOKHUCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

depMmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas croenuuuHoctb. KodepmenTtsl. Burtamunbl. Otnnuus

(hepMEHTOB OT HEOPTAHNUECKUX KaTaJIH3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIOKO03a, pubo3a u Je30Kcupubo3a), Aucaxapuibl
(caxapo3a, JnakTo3a) W TMOJHCaXxapuabl (Kpaxmasl, TIUKOTEH, IIEJUTI0JI032).
buonornyeckue GyHKIUHU YIIE€BOIOB.

Jlununael:  TpUraMLepuAbl,  crepounsl,  Qochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkmuu JgunuaoB. CpaBHEHHE

YrijieBOJ40B, OCIIKOB M JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykineotnasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnotr. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIIUU

3.5

Mutonorus — Hayka o kietke. Knerounast reopus. MeToapl H3y4eHHsI KIIETOK




3.6

Knerka kak nenoctHas >xuBas cucrema. OOuye Mpu3HAKH KICTOK: 3aMKHYTas
HapyxHasi memOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMma

cuHTe3a OeJika

3.7

3.8

Tunel KJIETOK: dyKapHOTUUYECKast U Ipokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecKo  kieTku. Kierounas crenka Oaktepuii. CrtpoeHHE
AYKApUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, dXUBOTHOM M

IpuOHON KIIETKU

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢bynkiun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. L{utonnasma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmpku, im3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJAPUH, IutacTuAbl. IIponcxokaeHne MHUTOXOHIAPMM M IUIACTHA. Buubl
wiactu. HememOpaHHBIE OpraHOMIBI KIETKH: PHUOOCOMBI, KIIETOYHBIA LIEHT,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxirouenus

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: siepHas 000JouKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKC
)KI/BHGJICHTCJ'ILHOCTB KJIICTKHU

OOmeH BemiecTB, WM MeTa0ONU3M. AcCUMUIAIUS (TUTACTUYECKUl OOMEH) |
TUCCUMMIIALUS (PHEPreTUUecKuid OOMEH) — JB€ CTOPOHBI €AMHOIO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TemMHOBas (a3bl hoTocuHTE3a. Peakunu GorocuHTe3a.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3Upylolme Oakrepuu. 3HAYCHHE XEMOCHHTe3a ISt

SKA3HU Ha 3emiie

4.3

4.4

DHepreTU4YecKuid OOMEH B KJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE W
AKKyMYyJIMPDOBaHHE OJHEPrUM B KIETKE. OTambl HSHEPreTHYEeCKOro oOMeHa.
I'muxonu3. bpoxkenne u ero Buabl. KucinoponHoe OkHCIIEHUE, UM KIETOYHOE

npixanue. DPGeKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakiiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms
TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKWil KOJ M €ro CBOWCTBA.
Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posbs pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcropusi otkpeitust BupycoB ([I.U.




5.1

NBanoBckuii). OCOOEHHOCTH CTPOCHUS H JKU3HENEATEIHHOCTH BHUPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUIA
Pa3zmHOXkeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u mMuTO3.
[Ipoueccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JImIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTomornyeckue OCHOBBI Pa3MHOXKEHUS ¥ HWHIUBUAYAIbHOTO Pa3BUTH
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum muto3a. [Iporeccel, mpoucxonsiye Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

5.2

5.3

5.4

@opMbl pa3MHOXKEHHsI OpPraHHW3MOB: Oecrioyioe U MosioBoe. Buabl Gecrnosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAHME OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pPa3MHOXEHHUE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

[TonoBoe pa3MHOXKEHKE, €70 OTIIMYUS OT OECIOIOrO.
Metios. Cramum wmeiioza. Ilporecchl, TpoHCXOASAIIME Ha CTaUSIX Meio3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYeHNEe MeNo03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIE
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpa3oBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepMaToreHe3 u ooreres. OcoOeHHOCTH

CTPOEHUS SHMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

5.5

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Dtarbl YSMOPHOHATLHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOproHanbHOe pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPHI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU,

CTaauu pa3BUTUIA

HaCJIe[[CTBGHHOCTI: U USMCHYUBOCTHb OPTaHHU3MOB

6.1

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHbIX YYEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU

(ruOpUAOTOTUUECKHH, [IUTOTCHETHYCCKHH, MOJICKYJIIPHO-TEHETHYECKHUH ).




OcHOBHBIC TCHETHYECKUE IMOHATUS. | eHeTYecKas CHUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBIeHHbIe [. MeHnenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokoneHus. [IpaBwiio JOMUHHpOBaHUA. 3aKOH PACILEIUIEHHUS MPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTNYeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Mcnonp30BaHME — aHAIM3UPYIOIIETO  CKPEUIMBAaHMS — JJIA

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleIoBaHUIO TreHoB. Hapymienwe creruieHus TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMeTHbie opranu3Mbl. HacrmemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACIIECICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJIUGUKAIMOHHOW HW3MEHYMBOCTU. BapuanuMoHHBIA psii M BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KoM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnencrBenHasi, wWiM TE€HOTUIMYECKAs, W3MEHUYUMBOCTb. KoMOuHaTHBHAas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTannoHHas u3MeH4MBOCTh. Kraccudukamus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBocT H. 1.

BasusioBa

6.6

I'eneruka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIATOTeHETHYECKHIA,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYecKkuii. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
momompio III[P-amanu3a. HacnencrBeHHple 3a0oiieBaHUS dYeaOBEKa: TCHHBIC
0oJie3HM, 0O0JIE3HU C HACJICIICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. ComaThueckue M TEHEpaTUBHbIE MyTaluuu. [IpUHIMIBI 3I0pPOBOTO
oOpa3a JKWU3HU, JUATHOCTHKH, NTPOMDUIAKTUKA ¢ JICUYCHUS TCHETHUYECKUX
Oosne3Hel. MeauKko-TeHETHIEeCKOEe KOHCYJIBbTHPOBAHUE. 3HAYCHUE MEIUITMHCKON

IFCHCTUKHU B IPECAOTBpAICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JICBaHNH YeIOBEKa




Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXIACHUE CEJIEKIUU U JOMECTHKAIIUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO00pa3us
KyJbTYPHBIX pacTeHuil. [[eHTpbI MPOUCXO0XKACHUS TOMAIIHUX >KMBOTHBIX. COpT,
nopojia, mramMmm

CoBpeMeHHbIE METO/ABl CeJeKIMH. MacCcoBbI W HHAWBUAYaJIbHBI OTOOPHI B
CEJIEKIIMM PAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHusS. CKpenMBaHUE YUCTBHIX IJTUHUH.
I'eteposuc, nnm rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHue — ayTOPHIUHT.
Otnanénnas rubpuamszanus u e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpaciab IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanua pexkomOuHaHTHOM JIHK u Ttpancrennsix opranumsmon. Kierounas
nmxeHepus.  Knerounsle  KyJbTypbl. MEKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTaHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermuecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kona

11

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

DBOJIOIIMOHHAST OUOIOTHUS

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbcTBa  3BONMIONMU.  [la€OHTONIOTUYECKHE:  TMOCIEI0BATENLHOCTD
IIOABJICHUS BHUIOB B HaJIEOHTOJIOTMUECKOM JICTOIMHUCH, TICPEXOIHBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo u pasznuuue ¢ayH U (Iop MaTEpPUKOB U
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJCTBA U PA3TUUHsi IMOPHOHOB PA3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMquCKHCZ TOMOJIOTMYHBIC, aHaJIOTHUYHBbIC,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXAaHU3MOB HACJICACTBECHHOCTU U OCHOBHBIX MeTa0OIIMUECKNX HYTCI\/’I Y BCEX

OpraHnu3MoB

1.2

OpomtonmonHass  Teopuss Y.  Jlapuna. IlpennochbulkM  BO3HMKHOBEHMSI
JapBUHU3MA. JIBHXKYIIME CHJIbI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE IIPU OIPAHUYECHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTb,

O0opn0a 3a cyIiecTBOBaHUE, ECTECTBEHHBIN 0TOOD)




1.3

14

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

JBmwxynme cuibl ((hakTophl) SBOJIOLMU BUIOB B Hpupoae. MyTaluoOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsnuoHHBIE BOJHBI U JIpend
reHoB. M3omsnus u murpanus. EcrecTBeHHbI 0TOOp — HanpapisIOIuil (akTop
sBOOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh OPraHM3MOB Kak pe3ynbTaT d3Bomouuu. IIpumeps
IPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(03bl U HAMOAIANTALINY.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BU000pa30BaHUS:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

1.5

2.1

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHasl, napasienbHas. HeoOpaTtuMocTs 3BONIOLMU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuyHble TIpEACTABIEHUS O 3apOKICHUU KU3HU. HayuyHble TIUIOTE3BI
BO3HUKHOBEHMS >KM3HM Ha 3emsie: abuOreHe3 W TaHCIepMUus. XUMUYECKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOM HBOJIIOIUU.
Hauanpabie sTanel Ouosormdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KIJIICTKHU 1 UX 3BOJIOILHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

2.2

PasButue xu3znm Ha 3emse mo spam u nepuojgaM. Karapxei. Apxelickas u
nporepo3oiickas opel. [lameosoiickass spa W €€ TNEpHOIbl: KEeMOPUNMCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas 3pa W €€ mepuoipl: NaAJICOrC€HOBBIM, HEOT€HOBBIM,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TE€OJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUPa. ApoMOp(o3bl y
pacteHud W KUBOTHBIX. [losiBIEHHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHnu3MoOB

2.3

2.4

Cucrema OpraHu4eCKOoro Mupa KakK OTpaKCHUC SBOJIIOIHU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DBONIOIUS YeJOBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BWTHE TPEICTaBICHHHA O
MPOUCXOKIACHUN YCIIOBCKA. MeTO,Z[BI HU3YUCHUA AaHTPOIIOTCHE3a. CXO,Z[CTBa u
pa3Myusl 4elloBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJIOKEHHIE YETIOBEKA.

JBmwxyume cuibl (pakTopsl) aHTponorenesa. HaciuencTBeHHass M3MEHYUBOCTD U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIN 00pa3 >KU3HU, W3TOTOBJICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb




2.5

2.6

OcHOBHBIE CTaAMM ¥ BETBH JBOJIOLMH YEIOBEKAa: aBCTPAJIONMMUTEKH, YeloBeK
ymenslid, YemoBek mnpsaMoxondmui, YenoBek HeaHAEpTalbCcKui, Yenosek
pa3syMHblii. Haxonku MCKOmaeMblX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

YenoBeueckne packl. OCHOBHBIE OOJIBIINE pachl: €BpONEOHIHAs (eBpa3uiickas),
HEerpo-aBCTPaJIONIHAs (3KBaTOpHalIbHAs), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEYECKUX Pac

K YCJIIOBHAM CYILICCTBOBAHM. E,[[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyKaromias cpeaa

3.1

OKoslorusi Kak Hayka. 3afadyd W pasfienbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

3.3

3.4

Okonoruueckne  (aktopel. Krnaccudukamus  sKomoruyeckux — (GpakTopos:
abuoTuueckre, OMOTHYECKHME M aHTpomoreHHble. JlelcTBUE HKOJIOTHMYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OnoTHueckux B3aMMOAEHCTBHM: KOHKYpEHIUS,
XMIIHUYECTBO, MApa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxXJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OUOTHYECKUX

B3aHMOJCHCTBUM JJI CYIICCTBOBAHUSA OPIraHU3MOB B ITPUPOIHBIX COO6H_ICCTBaX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTcin
MmomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U et peryisusa

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMBI

4.1

4.2

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buasl-nomuHanTel. CBsi3u B

OHOIIEHO3€E

Okosnoruueckue cucrteMbl (dkocucteMbl). [loHstTe 006 3Kocucteme H
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBL: MPOIYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BEIECTB ¥ OTOK 3HEPTUHU B SIKOCUCTEME.
Tpoduueckue (nuiieBble) YPOBHH 3KOCHCTEMBL. lluieBble Ilemu U CETH.
OCHOBHBIE TOKa3aTeNM HKOCUCTEMBI: Omomacca, MPOAYKLHUSA. ODKOJOTHYECKUE

MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:




YCTOMYUBOCTh, CAMOPETYJIALMS, pa3BuTue. CyKueccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIUPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOreHHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
buonorudeckoe v X03sHCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOTro pa3HooOpasus Ha 3emiie

Yuenne B.W. Bepnaackoro o Owmocdepe. I'paHuibl, coctaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHocTH OUOChEpPH Kak
rJ100anpHOM 3KOCcHCTEMBI. J[MHAMMYECKOE paBHOBECHE M oOOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHUE LHKIBI 3JIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBedecTBo B Omocdepe 3emim. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
['moGaibHbIE YKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa  palMOHAJIBHOIO YIPABJIEHUS MNPUPOJHBIMH pecypcaMu U UX

HCIIOJIBb30BaHUC. [[OCTI/I)KCHI/ISI OHOJIOTHH U OoXpaHa IIpUupoabl




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
NPOIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA

* buonorus. 10 knacc. [Taceunnk B.B., Kamenckuit A.A., Pyoros A.M. u np.; [lox penakuueit
[Taceunuka B.B. Axumonepnoe obmectBo «M3narensctBo «IIpocsenienne»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [lox penakiueit
[Taceunuka B.B. Axumonepnoe obmiectBo «M3aarensctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI JJ151 YYUTEJISA

buonorus. 10—11 kmaccer. ba3oBeiit ypoBens. [loypounsie pa3paboTku.: yued. mocobue ass
obmeobpazoBar. opranmuzanuii / B. B. [Taceunux, I'. I'. [lIsenios, T. M. EdpumoBa. — 2-¢ u3s.,
crep. — Mockaa : [Ipocsemenune, 2023. — 230 c. — (Jlunus Ku3Hn).

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubaunoreka IIOK https://m.edsoo.ru



Ipuaoxkenune k padoyeii mporpaMmmMe yueoHoro npeamera «buosiorus
0a30BbIil YPOBEHb.
s 10-11 kaaccoB cpeaHero oomiero oopazosanusi (1D 9985544)

BocnurarensHpiii noTeHIMaN yaeOHoro npeamMera «buosnorus» 6a30Bblii ypOBEHb
peanu3yercs uepes:

-YCTaHOBJIEHUE JIOBEPUTEIbHBIX OTHOLIEHUI MEXIYy NEAarorn4eckKuM paOOTHUKOM U
o0yJaroIuMHUCs,  CHOCOOCTBYIOUIMX  IO3UTUBHOMY  BOCHPHUATHIO  OOy4aroIIMMUCS
TpeOoBaHUII W TPOCHO MEAAroruuecKoro pabOTHHKA, NPHUBICYCHHUIO HMX BHUMAHHS K
o0cyx1aeMoil Ha ypoke MH(OpMaIK, aKTUBU3ALMY [I03HABATEIIbHON JAEATEIbHOCTH;

-mo0yX/IeHHe OO0yJarommXxcs COOM0aTh Ha YpOKE OOIIEHPHHSTHIE HOPMBI
NOBEJICHMsI, IpaBUja OOLICHUS €O CTapIMMM (Ie1aroruyeckuMu paOOTHUKAMHU) U
CBEpCTHUKaMHM (00y4YaroIUMUCS ), IPUHIUIBI y4eOHON AUCLIUIIIMHBL M1 CAMOOPraHU3aluy;

-[IpUBJICYEHUE BHUMAHUS OOy4yaroIMXCsl K IIEHHOCTHOMY acleKTy M3y4aeMbIX Ha
ypOKax IpeIMETOB, SIBICHUN M COOBITHH, OpraHu3anus uX paboThl C MOJyYaeMOi Ha ypoKe
COLMAJIBHO 3HAauYUMON HH(poOpMalnuell — HHUIMUPOBAHUE €€ O0CYKICHHs, BBICKA3bIBAHUS
00y4aroIUMUCS CBOETO MHEHHSI 110 €€ TIOBOY, BEIPAOOTKH CBOETO K HE OTHOIICHUS;

-HCIOJIb30BaHUE BOCIUTATENbHBIX BO3MOXKHOCTEH COAEp)KaHUS Yy4eOHOro mnpeamMera
U1 POPMUPOBAHUS Y O0YUAIOUINXCS POCCUMCKUX TPAJIULMOHHBIX 1yXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX  IIEHHOCTEH, POCCHHCKOTO  HMCTOPUYECKOTO  CO3HaHUs  (uepe3
JEMOHCTPALIMIO O0YYalOIIMMCA MPHUMEPOB OTBETCTBEHHOI'O, I'Pa)IaHCKOTO IIOBEIEHUS,
IIPOSIBJICHUSI YEJIOBEKONIOOUs U J0OpOCEpAECYHOCTH, Yepe3 IMOA00p COOTBETCTBYIOLIMX
TEKCTOB ISl YTEHHs, 3aJad JJIs PEUICHHs, MPOOJEMHBIX CUTYyalil aisi OoOCYXIEHUs B
KJ1acce);

-IPpUMEHEHNE Ha YpPOKE MHTEPAaKTUBHBIX (opM paboThl C O00y4aroIMIMMHCS:
UHTEJUIEKTYaJIbHBIX, CTHUMYJUPYIOIIMX TI03HABAaTENbHYI0 MOTHBALMIO OO0YyYaroIuXcs;
UTPOBBIX METOJMK, JAUCKYCCHH, KOTOpBIE al0T O0y4aroIMMCsl BO3MOKHOCTh MPHOOpPECTU
OINBIT BEACHMS KOHCTPYKTMBHOIO JAMAJiOra; TrpymnmnoBod paboTsl wiM paboThl B mapax,
KOTOpBIE y4aT KOMaHAHOH paboTe, CiocoOCTBYET Pa3BUTHIO KPUTHUYECKOTO MBIIIICHHUS,;

-OpraHM3alyio0 HaCTAaBHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX OOyYarOIINUXCS
HaJ MX HEYCHEBAaOIIMMH OJHOKJIACCHUKAMM, NAIOIIET0 MM COLMAJIbHO 3HAYHMMBIM OIBIT
COTPYJHHUYECTBA U B3aUMHOM MIOMOILIN;

-MHULIMMPOBAHNUE U TOJIEPKKY HCCIEA0BATENbCKON AESITEIbHOCTH 00YyYaroluXcs B
pamMKax pealu3allid UMM WHAMBUAYAJIBHBIX W TPYIIOBBIX HCCIIENOBATEIBCKUX IPOEKTOB,
YTO JAcT OOydYarolUMCS BO3MOXHOCTh NMPUOOPECTH HABBIKM CAMOCTOSATEIBHOTO PELICHHS
TEOPETUYECKOH MpoOIeMbl, TEHEpUpOBaHUS U  O(GOpMIIEHHS COOCTBEHHBIX HJIEH,
YBaXUTEIBHOTO OTHOIIEHHUS K UYXUM HaesM, OQGOpMJIEHHBIM B paboTax Jpyrux
UCclieIoBaTeNel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Tepesl ayAuTopueii, apryMeHTHPOBAaHUS
Y OTCTAaMBaHUs CBOEH TOUKH 3PEHUS;

-popMupoBaHMe CHCTEMBl TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAllMii B YacTH
IpaX/IaHCKOr0 BOCIHUTAHUS, TAaTPUOTUYECKOTO BOCIIUTAHUS, yBaXkeHHEe K cuMmBoJiaM Poccun,
roCy/1apCTBEHHBIM IPa3IHUKaM, JOCTUKEHUSIM CBOel POMHEI.



