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INOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUISL OIPENEIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIN:
koHuenryanbHbie nonoxkeHus GI'OC COO o B3auMoOOYCIIOBIGHHOCTH IIEJIEH, COIEp>KaHMsI,
pe3ynbTaToB OOyueHUss U TPEeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, IMOJIOKCHHS OO0
O0MMX LEeNSIX M MPUHIHUIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit deneparun, a Takxe MoJI0KEHHUs o crenupuke OnoIoru,
e 3HAaYeHWU B IO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHUM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEACTICHBl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYypa.

[Tporpamma no Ouosoruu AaéT MnpejcTaBieHe O LesiX, 00 oOuiel cTpaTeru o0yyeHus,
BOCIIUTaHUsI M pa3BUTUS oOOyyaroIuxcs cpeacTBamMu ydeOHoro mnpenmera «buomorusy,
orpenenser 00f3aTENbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpYy, paclpelesieHUue I10
paszenaM U TeMaM, PEKOMEHJIyEMYIO IOCJIEI0BAaTEeIbHOCTh U3yUeHUsl y4eOHOro marepuaia ¢
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3€l, JIOTMKH 00pa30BaTEeIbHOIO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00y4aroLIUXCs.

B mporpamme 10 OHONOTMHM TakKe YUYUTHIBAIOTCS TPEOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M TPEAMETHBIM pe3ylibTaTaM OOydeHHs B (OPMHUPOBAHHUH
OCHOBHBIX BHJIOB y4eOHO-II0O3HABATEIbHOMN AeATeIbHOCTH/y4eOHBIX AeHCTBUI 00yyaromuxcs 1o
OCBOCHHMIO COJIEPKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B nporpamme no 6uosnorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHHM Ouonoruw, Oiaromaps dYeMy B HEW NpocMaTpUBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpPHUEHTALMH  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIICHHUS,
NPEJICTaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karolei
npuponHoii cpene. IloaToMy Hapsigy ¢ w3ydeHHEM OOMEOMOIOTHYECKUX TEOpHH, a TakKe
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAaHUH B OBCEAHEBHOM KU3HU Ul pellieHHs MPUKIAIHBIX 33/1a4, B TOM YUCIIe: MPO(UIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHHUS HKOJIOTMUYECKHU 11€JIeCO00pa3HOro MOBEACHUS B OKpYXKarolled MpHUpOIHOMl cpele,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBHOCTH YENOBEKAa Ha COCTOSHME MPUPOJHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMpPaBICHHOCTH Y4e€OHOIo
npeamera «BHONOTHS» MPOJUKTOBAHO HEOOXOTMMOCTHIO 00ECTICUeHHs YCIOBUH Ui pEeIIeHUs
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOT0 00pa3oBaHusl, KOTOPas MPeIoaraet
dopmupoBaHHe y 00ydYaromUXcs CIOCOOHOCTH ananTUPOBATbCS K HU3MEHEHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHMs 3aHUMaeT BakHOoe MmecTo. OHa
oOecnieunBaeT (QopMUpOBaHUE y OOydYalOIIUXCS MPEICTaBICHUM O HAaydHOH KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MpUpoe, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLMHU, CO3MAaET YCIOBMS JJIA: TO3HAHUS 3aKOHOB YKMBOM TPHPOJIBL,
dbopMupoBanus (GYHKIIMOHATIBHOW TPaMOTHOCTH, HaBBIKOB 370pOBOr0 M Oe3omacHoro odpasa
KHU3HH, YKOJIOTHIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHMS HUMEET TakXkKe JUIs peIleHUs BOCHUTATENIbHBIX U
pa3BUBAIOIIMX 33Ja4 CpeiHero oduiero oopa3oBaHus, coUanu3anuu odyyaromuxcs. M3yyenne



Oouosioruun obecrieunBaeT YCIIOBHSI TUTS hopmupoBaHus WHTEJUICKTYaJIbHBIX,
KOMMYHHKAITIOHHBIX W HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJIBTYpHI, CIIOCOOCTBYET
WHTETpaIM OWOJIOTMYECKUX 3HAHUI C MPEJCTABICHUSMU U3 JIPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazpaHHble MOI0XKEHUS O MpeAHa3HAYCHUU Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ui ONpEJENIeHUs IOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TPEIICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanust yaeOHOro Tipeameta «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYAIOLTUECS JOKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMble Uil (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoiie
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH MNPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUECKOU JAesTesibHOCTH. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJIEpP’KaHusl, KOTOphIE CIyKaT OCHOBOM i  (QopMHUpOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3AIUH OMOJIOTMYECKOT0 00pa30BaHMsL.

CTpyKTYypHpOBaHUE COJCpKaHUS y4eOHOro Marepuaja B TporpaMme IO OWOJIOTHH
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
JKUBOM TPUPOIBI, O €€ YpOBHEBOIl OpraHu3alii U HBOJIOLUU. B COOTBETCTBUU C 3THUM B
CTPYKType y4deOHoro mnpeamera «buonorusy» BbIIEIEHBI CIEAYIOIINE COACpP)KATEIbHbBIC JTUHUU:
«buonorus kak Hayka. MeToIbl HAy4YHOTO MO3HaHUM», «KieTka kak OMOJIOTHYECKas CUCTEMA,
«Opranu3m Kak Ouosoruyeckas cuctema», «CuctemMa u MHOroodpasue OpraHm4ecKoro MHUpay,
«OBOIIOLINS KUBOH MPUPOABI», «IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Leny um3ydenus ydebHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE — OBJIAJCHHUE
00yJalOIMUMHUCS 3HAHUSAMHU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUN KCIOJIb30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JEHCTBHI B
OTHOIIEHUH 00BEKTOB KMUBOW MIPUPOJIBI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

Hoctmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE
oOecrieunBaeTcs peleHrueM CIEeIYIOMUX 3a1au:

OCBOEHHE OOYYaIOIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBUiaX, CIyKallMX OCHOBON Il (OpMHUPOBaHUS
MPEACTABICHU O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHUHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHSI OpTraHHU3allvH,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrue Yy OOYYarOMIMXCS TMO3HABATENbHBIX, MHTEIUIEKTYaTbHBIX U TBOPUECKUX
CIOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTUM HAyYHBIX B3TJIS/IOB,
UJIeN ¥ TIOJIX0/I0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlUu;

CTaHOBJIEHHE Yy OOydYaromuxcsi oOIed KyabTyphl, (YHKIHOHAIBHON TIpamMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATh U OLEHHUBATH SBICHUS OKPYKAIOIIETO MHUpa >KUBON MPHUPOJABI Ha
OCHOBAHUU 3HAHHWH U OMBITA, TOJYYECHHBIX MTPU U3YICHUH OUOJIOTHH;

dbopmupoBaHre y OOYYarONIUXCS YMEHUW WILTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKUX
3HAHUH B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOIOTUI;

BOCITUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS YETIOBEKOM YKHBOW TPHUPOJIBI,
HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM IMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWM JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYpPHI, 7151 (GOPMHUPOBAHKS HAYYHOTO MUPOBO33PEHNS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWI W YMEHUH B TOBCEIHEBHOW JKWU3HU JUISA OICHKH
MOCJICICTBHI CBOCH JICATEIILHOCTH IO OTHOIICHUIO K OKPYKAIOIICH cpeae, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPOUIIaKTHKH 3200JIeBaHU.

B cucreme cpennero obmiero oopasoBanus «buosnorus», ndydaemas Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTEIbHBIM yYEOHBIM TIPEJMETOM, BXOISIIMM B COCTaB NPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC ITPEIMETHI.

Jlist u3ydenust Ouosoruu Ha 0a30BOM YPOBHE CPETHEro 00Imero oopa3oBaHUs OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBbYYEHUA
10 KJIACC

Tema 1. buoJsiornsi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMU, TEXHUYECKUMH H JIPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodmueii, 3TUKOH, ICTETUKON U mpaBoM. Ponb Ouonoruu B
(dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

MeTo1p1 TO3HAHUS KUBOM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OIMCaHUe, U3MEpPEHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmue! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBON TPUPOIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

[Tpaktnueckast pabotaNe 1. «Mcmosb3oBaHME pAa3IMYHBIX METOAOB IPU HU3YYEHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Ouosnoruu. OTIu4Me >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpolicTBa OumocucTteM H HWX pa3HooOpasue. YPOBHU OpraHU3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYJIALUOHHO-BHUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemMoHcTpaumMu:

Tabmuublt u cxembl: «OCHOBHBIC TPU3HAKH KHU3HH», «YPOBHH OpraHU3alMU KHUBOK
IPUPOJIBI».

O6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMUYECKUH  COCTaB KJIETKHU. XuMu4yecKue BJIEMEHTBHI: MAaKpOD3JIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMHU BOJBI M MUHEpaIbHBIX BellecTB B KkieTke. [logaep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CocraB u cTpoeHne 0eIK0B. AMUHOKHUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OENKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBolcTBa OeKkoB. bruonornyeckue GyHKIM OEITKOB.

®epMeHThI — Onosiornyeckue karanusaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyOctparHas cnenupuaHocTs. Kopepmentsl. Butamunsl. OTinuust GepMeHTOB OT
HEOPraHWYECKHUX KaTalln3aTOpOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, pud03a U 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a). buosnorundeckue QyHKIUN
YIJIEBOJIOB.

Jlunuasl:  TpUraMuepuisl, Qochonunuael, crepouabl. [uapodmibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynxuuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB M JUMHIOB Kak
HMCTOYHUKOB YHEPIHH.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUH. METO bl U3yUCHHUSI KIIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIIETOK — KJIETOYHASs CTCHKA, INIMKOKAIWUKC, WX (YHKITHH.
[TnasmaTtuueckas MemOpana, e€ cBoicTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DIIC, anmapar ['oabsmku, mu3ocomsl. [loayaBTOHOMHBIS
OpraHou/bl KJIETKH: MHUTOXOHJPHUH, IIacTuibl. [IpoucxoxaeHne MUTOXOHAPUM W TIIACTHIL.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: puOOCOMBI, KJIIETOUHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

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

[uarpammbl:  «PacnpenenieHMe XUMHYECKHX JJIEMEHTOB B  HEXKHBOW  MPUPOIE,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEN.

Tabmunel u cxembl: «llepuonuyeckas Tabmuia XMMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenne monekynsl ATD», «CtpoeHne 3ykapruoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTKn», «CTpOEHHE pPACTUTENbHOW KIEeTKu», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYJOBaHUE JJisi MPOBEICHUS HAOIIOJCHUM,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIBHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas pabora Ne 2. «M3yueHue CTpOEHHsI KJIETOK PACTEHMI, XUBOTHBIX WU
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Pornb
3aKOHOB COXPAHEHHUS BEIIECTB M SHEPTUU B IOHUMaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas W TeMHOBas ¢a3bl (oTocuHTe3a. Peakiuu Qorocunrtesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 U CTIOCOOBI TMOBBITIICHUS €r0 TPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XEeMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHE XEMOCHHTE3a I KU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PaciieruieHme  BEIIECTB, BBIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. Kucmopognoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. leHernyeckas unpopmamms u JIHK. Peanmzanums
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtanbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIC BUpycaMu. Bupyc nmMmyHoaeduuTa denoBeka

(BUY) - Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUNIMS, peBEpTa3a W HWHTETpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumel  muTaHusy, «Metabomm3m»,  «MUTOXOHAPHUSY,
«OHepreTuueckuii oomen», «Xnopormnacry, «Porocunre3», «Crpoenue IHK», «Ctpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K Bupyca CIINa, OGaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHME M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1wk, WM KU3HEHHBIA KN KieTku. MHTepdaza m mutos. Ilpomeccsl,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuunHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{utonornueckre OCHOBBI Pa3MHOKEHHSI U MHIUBHUIYaTbHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne wnetkn — muto3. Cramuum mwurtosa. [Iporecchl, MpOUCXONANME Ha Pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHHUsI: JICJICHHE HAJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa3OBaHUE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, mpoucxondimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpIci ¥ 3HaYEHUE MeH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [loJOBBIE Kenesbl:
CeMEHHUKHU U smuHuKH. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u1,
AllleKsIeTka) —  crepMaToreHe3 M oBoreHe3.  OcoOeHHOCTUCTPOEHUSAULEKIETOK U
crepmaTo3onaoB. Omnoaorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX KUBOTHBIX: APOOJICHHE, TacCTPYJISAIINS,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaluN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «@OpPMBbI Pa3MHOKEHHUSI OPraHU3MOBY, «/IBOIHOE OII0OTBOPEHHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oakrepuit», «CTpoeHHe MOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KIeTOUHBIH LMK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«lineknerka Miexonurampomero», «KapnoknHe3 B KiIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-anmnkanus «/lenenue knerkuy, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

Jlabopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
HMOPHOJIOTUN B CTAHOBJICHUU M'€HETHKHU. BKi1aj pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
FeHETUKU. MeToJbl TEeHETUKH (TUOPUI0JIOTUYECKUH, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHerudeckuii). OCHOBHbIE T€eHETHUYECKHE TOHATH. | eHeTnueckas CHMBOJIMKA, UCTIONIb3yeMast B
CXEMax CKpELMBAaHUN.

3aKOHOMEPHOCTH  HACJElOBaHUS  IPU3HAKOB, ycTaHOBJIEeHHble [.  MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eMHO00pa3usi THOPUAOB MEPBOTO mokoJieHus. [IpaBuino
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHHE. 3aKOH  HE3aBUCHMOTO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIM3UPYIOLIEe CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruilenHoe HacienoBaHue mnpusHakoB. PabGora T. Moprana mno cuemieHHOMY
HacJeI0BaHNI0 TeHOB. HapyllleHue cuerieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPA.

XpoMOCOMHas TeOpUsl HACJIECTBEHHOCTH. | eHeTHuecKkrue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpPENEICHUE 10Ja. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHM3Mbl. HaciienoBaHWe NPU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BUibl N”3MEHYMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHas. Ponb cpeabl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanuonsslil psn u BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAU(PUKALMOHHON N3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u moNIOBOM Tmpolecc — OCHOBA KOMOMHATUBHOW W3MEHYMBOCTU. MyTaloHHas
u3MeH4nBOCTh. Kiaccu¢ukanuss MyTaluii: TeHHblE, XpOMOCOMHBIE, T'€HOMHble. YacToTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKa:
reHealoTnYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUN, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpPEMEHHOE OINpEJENIEHUe TIEHOTHUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM uucie ¢ nomoiipio [I1[P-ananu3a. HacnencTBeHHbie 3a0oiieBaHUs
YyelloBeKa: TreHHble Ooyie3HH, OOJIE3HM C  HACIeACTBEHHON MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KHU3HHU, TUATHOCTUKHU, MPO(PUIAKTHKH U JICUCHHUS TEHETHUYECKUX
0one3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEIMULIMHCKONM TE€HETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoaeicTBie ajmielbHbIX T'€HOBY, «'€eHeTHuUecKrue KapThl paCTEHUM, JKUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHYUBOCTh», «HacnenoBanue pesyc-gaxropay, «l'eHeTnka rpymnn KpoBu», «MyTannoHHas
MU3MEHYUBOCTbY.

Ob6opynoBanue: Monaenu-anmiukanun «MoHoruOpuaHoe ckpemmBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/urubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKPAacKu Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlaGopaTtopnast pabota Ne 6. «3yueHne MmoaupuKanMOHHON U3MEHYMBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa».

Tema 7. Cesiekuust oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa U IpoLecC. 3apoKICHUE CENeKIUU U foMecTukanus. Ydyenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbI CeNeKIHUU. MacCOBBIM M MHAWBUIAYAIbHBIH OTOOPHI B CENEKIIUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponcrtBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuUau3amus U e€ YCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kierounas umxenepus. Knetounble
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. ®@. l1BaHOB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lonummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylIbTyphl U KJIOHHpOBaHUE», «KOHCTpyupoBaHUE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJsSKU IJIOJOB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SIICTBEHHBIE PACTCHUS.

JlabopaTopHble 1 IpakTHYeCKHe padoThI:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKECHHS CENEKIMU PACTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBorromHOHHAA OHOJIOTHS.

[IpeanocbuUIKM BO3HUKHOBEHHUS! SBOJIIOIMOHHONW TEOPUHU. DBOJIIOIMOHHAS TEOpHs U €&
MeCTO B OHojoruu. BiysHue 3BOIIOLIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenscrBa 3Bomonuu. [laneoHTosornyecKkue: MOCIEN0BATENBHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJOIMYECKOHN JIETONUCH, NIepexo/iHbie (opMbl. bruoreorpaduueckue: cxoacTBo
U paznnume GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOrMYECKHE: CXOJCTBA U Pa3inuus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJIOTWYHBIE, PYAMMEHTApHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACJEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomtonmonHas teopus Y. Jlapsuna. Ilpeanochuiku BO3HUKHOBEHMSI JIapBUHU3MA.
JIBIOKyIIMe CHMJIBI  SBOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCcoB, HeompeenéHHas HW3MEHUMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerudeckas teopus 3Bomonuu (CTO) u e€ ocCHOBHBIE TOJIOKEHUS.

Muxkpoasontonus. [Tomynsanus kak equHUIA BU1A U 3BOTIOLUH.

JBwxynme cuibl ((hakTophl) BOJIONUN BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomynsiivoHHble BOJMHBI U JApedd reHoB. M3onmauusa u
MUTpaIus.

EcrectBenHblii oTOOp — Hampapistomuil ¢aktop 3Bomonnud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB KakK pe3yabTaT 3Bosonuu. [IpuMeps! npucrnocobnenuit
y opranuzMoB. ApomMop¢03bl U UANOAJANTALNH.

Bun wu BumooOpazoBanue. Kpurtepuum Buga. OcHOBHBIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.



MaxkposBomonus. PopMbl 3BOMIONUH: (QHIIETHYECKas, JUBEPreHTHas, KOHBEpPreHTHas,
napaiiensHas. HeoGpaTumMocTs 3BoOINH.

[IpoucxoxaeHue oT HEeCIEeIHUATM3UPOBAHHBIX MPEIKOB. [Iporpeccupyromas
crienManu3anys. AanTuBHas paIdaiusl.
JdemoHcTpaumuu:

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

Tabmuubl u  cxembl: «Pa3BuTHe OpraHM4eckoro wmupa Ha 3emie», «3apOoAbIlu
IIO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbii  0TOOp», «MHOr00Opa3ue copToB pacteHuii»y, «MHOroodpasue moOpos
YKUBOTHBIX», «[Tonmynsauumy, «MyTanroHHas HU3MEHUYUBOCTbY, «ApomMopdo3bI»,
«Mnnoanantanumny», «OO6mas nereHepanusy», «JBuxynme cuibsl 3Bomonuny», «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunayn, «bopeba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «l eorpaduyeckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3JIMYHBbIMU TUIIAMH OKPAaCKH, HAOOp IJIO0B U
ceMsiH, KoJutekuus «lIpumepsl 3alIUTHBIX TPUCTIOCOONIEHUH Y )KUBOTHBIX», MoJiellb «OCHOBHbBIE
HaIlpaBJICHUs 3BOIOLUNY, 00bEMHAs MOoeb «CTpOEHHE FOJIOBHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpaduueckass kapra Mupa, KOJUIeKIus «DOpPMBI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX M PACTEHMI», MoJenb amumkanusa «llepekpéct XxpoMocom», BIIaKHBIE Npenaparsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MuUKporpenapar «/Ipozodunay (HopMa,
MyTaly (POPMBbI KPbLIbEB U OKPACKU TEJIA).

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Jlaboparopuas padota Ne 1. «CpaBHeHUE BUIOB 110 MOPPOJIOTHUECKOMY KPUTEPHUIO».

JlaGopatopHass pabota Ne 2. «OnucaHue NPUCHOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEJIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe )KHU3HU Ha 3emuie.

JloHayuyHble IIPEACTABICHUS O 3apOXKIACHUM KU3HU. HaydHble rMIIOTE3bl BO3SHUKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHchepMus. XUMHUecKas 3BOJIONUS. AOMOTeHHBIH CHHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKUX. OJKCIEPUMEHTAIBHOE  IOATBEP)KIEHUE
XUMHYECKOW 3BoJronn. HavanbHbie sTansl Ouonorudeckoi spomtonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHE NMPOTOKJIETKHU. [IepBble KIETKH U UX
sBOIIOLINS. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne >xu3HM Ha 3emye 1mo odpaM U nepuomaMm. Karapxeil. Apxeiickas
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUIHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKHH.

Me3o30lickas 5pa U €€ NepUoIbl: TPUACOBBIN, IOPCKUM, MEIIOBOM.

KaliHo30iicKas 3pa U €€ NepHobl: AJIEOr€HOBBIN, HEOT€HOBBIN, AHTPOIIOI€HOBBIM.

XapakTepucTUKa KIUMara M TIeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
pacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl U KUBOTHBIX. [losiBieHue,
pacuBET U BBIMUPAHUE TPYIII KUBBIX OPIraHU3MOB.

CucremMa OpraHMuecKOro Mupa Kak OTpakeHue 3BOJoLUU. OCHOBHBIE CUCTEMATHUYECKUE
TPyl OPTaHU3MOB.

OBOJIIOIIMSL  YEJIOBEKAa. AHTPONOJOrMs Kak Hayka. Pa3sBuTHe npeacTaBIeHHN O
IIPOUCXOXKIECHNUHN YesloBeKa. MeTo1bl M3yueHus: aHTpororeses3a. CxoAcTBa U pa3inyusl 4eIoBeKa
Y )KMBOTHBIX. CUCTEMATUUYECKOE MTOJIOKEHHUE YEIIOBEKA.



Jewxkymme cunbl  (aktopel) aHTpomoreHe3a. HacmencTBeHHas W3MEHYMBOCTH U
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHBIE CTaJMM W BETBU 3BOJIIOLMM YEIOBEKA: ABCTPAIONUTEKH, UEIOBEK yMeEJblil,
UYenoexk npsmoxondmuii, YenoBek Heanaepraiabckuid, YenoBek pasymubiid. Haxomaku
MCKOTIAeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, 00JACTh paclpOCTpaHEHUS, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpOIeonaHas (eBpa3uiicKasi), Herpo-
aBcTpajoujHas  (9KBaTOpUabHAsg), MOHIOJOUHAS  (a3MaTcKo-aMepukaHckas).  YepTsl
MPHUCIIOCOOJICHHOCTH TPEICTAaBUTENICH YENOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[TopTpetsl: @. Penu, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y. JlapuH.

Tabmune! u cxembl: «Bo3nukHoBeHne COHEYHON CUCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupa», «PacturenbHas kieTka», <« KuBoTHag kietka», «lIpokapuoTuyeckass KIETKay,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeloBeKa M 4elIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJOTHYECKHX HAaXOJ0K
MPEJKOB COBPEMEHHOIO 4YeJOBeKay», «JlpeBHeilmme moam», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUecKre pacoiy.

Ob6opynoBanue: wmynsiku «[IpoucxoxaeHue denoBeka» (OIOCTHI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CICNKU WIA U300paKeHUs KaMEHHBIX OpyIuit
MEePBOOBITHOTO YelOBeKa (KaMHHU-YOIIIEPhI, pyOnia, ckpedia), TeoXpoHOJIoruIecKasi TabJuIa,
KOJUTeKIUs «DOpPMBI COXPAaHHOCTH UCKOTIAEMBIX YKUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTuueckast padota Ne 1. «3y4yeHne MCKOMAEMbIX OCTATKOB PACTECHHUH U )KHUBOTHBIX B
KOJUTCKITUSX ).

DKCKypcHsi «IBOJIIOIUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WU
KpaeBeuecKuil My3ei).

Tema 3. OpranusmMsl U OKpYKal0Ias cpeaa.

DOKOJIOTHSI KakK Hayka. 3aJadyd W pas3ielbl dKOJOTHMH. MeTOoabl HIKOIOTHYECKUX
MCCJIEI0BAHMH. DKOJOTUIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3AyIIHAs,  IMOYBEHHas,
BHYTPHOPraHU3MEHHAsI.

Oxonorudeckue (akropsl. Kmaccudukamus skomorndeckux (akTOpoB: aOMOTHYECKUE,
OMOTHYECKHUE U aHTPOIOTeHHBIE. J[efCTBHE YKOJIOTHYECKUX (PaKTOPOB Ha OPTaHU3MBI.

AlOuotnueckue  (QaxkTOphpl:  CBET, TeMIEparypa, BIAKHOCTb. DoTomepuoanu3M.
[TpucnocoOneHust OpraHu3MoB K AeHCTBHIO a0MOTHUYECKUX (akTOpoB. bronornveckre puTMbl.

buotnueckne  ¢dakTopel. Bumbl OMOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHS,
XUITHUYECTBO, CMMOMO03 U ero ¢gopmel. [lapazutusm, Koomepaius, MyTyalIn3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJeOHWYECTBO). AMeHcalu3M, HelTpanu3M. 3HaueHHE OUOTHUYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEePUCTHKUA monyasanud. OCHOBHBIE TOKa3aTeld TOMYJISIHH:
YUCJIEHHOCTh, IUJIOTHOCTh, POXAAEMOCTb, CMEPTHOCThb, MPHUPOCT, MuTpanusa. JuHamuka
YUCJIICHHOCTHU MONYJISLHUU U €€ PETyIsusl.

JdemoHcTpaumuu:

[Toptpetsr: A. 'ym6oabaT, K. @. Pynbe, O. ['ekkens.



Tabmumpl u cxemsl: kapta «lIpupogasie 3081 3emimy, «Cpenpl 0OOUTaHHUS OPTAaHU3MOBY,
«Doronepuogusm», «llomymsanuny, «3aKOHOMEPHOCTH pOCTa YHUCIECHHOCTH IOMYJISLUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble U MpaKkTH4YecKre padoThbi:

JlaGopaTtopnas pa6ota Ne 3. «Mopdonornueckre 0cCOOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
oOUTaAHUSY.

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

[TpakTrueckas padota Ne 2. «IToAacUéT MIOTHOCTH MOMYJISIMA PA3HBIX BUIOB PACTCHUI.

Tema 4. CoolOmecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHo3a:  BHIOBaf,
NpOCTpaHCTBEHHAs!, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojnoruyeckre cucreMbl (3kocuctemsbl). [lonstre 006 sKkocucTeMe U OUOreOlEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOJYIEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEPIUM B dKocucTeme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIHMsI. DKOJOTHYECKHE MUPAMHIBL: TMPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBolcTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiusi, pazsutue. CyKieccus.

[IpuponHbie 3KOCHCTEMBI. JKOCHUCTEMBI 03€p M peK. OJKocucTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTeMBbl. buonornyeckoe u
XO03SUCTBEHHOE 3HAYCHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢aktop ycroiuuBocTd sKkocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenne B. U. Bepuaackoro o 6uocdepe. I'panuiisl, coctaB u CTpyKTypa Onochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak riIo0albHONH IKOCHCTEMBI.
JluHamugeckoe paBHOBECHE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTbl BemiecTB M OMOr€OXMMHYECKHE LMKIBI JIEMEHTOB (YIiiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emian. AHTpPONIOreHHbIe n3MeHeHHs B Ouocdepe. ['mobanbHble
HKOJIOTMUYECKHE TPOOIIEMBI.

CocymiecTBoBaHM€E NPUPOJBI U yeraoBeuecTBa. CoxpaHeHue 6MopazHO00Opa3Hsi Kak OCHOBA
ycroiftunBoctu Onochepsl. OCHOBA PALlMOHATIBHOIO YIPABICHUS NPUPOAHBIMU PECypcaMH U MX
ucnosb3oBaHue. JloCTHKEHHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «llumebie nenu», «buoneHos: cocraB u cTpykTypa», «IIpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u yemoBexy,
«JKOCHCTEMa MIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOWHOrO Jjeca», «bHoneHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JEHCTBUS Ha MPUPOILYY,
«BaxkHeiilime MCTOYHHMKHM 3arps3HEHUsT BO3/AyXa M TPYHTOBBIX BOa», «llouBa — BakHeimas
cocrasisoas ouocheps», «PakTopsl Aerpaganun nousy, «IlapHukoBeIil 3¢ dexTy», «PakTopsl
PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykTypa ouochepsn», «Pacnpoctpanenue
xu3HH B Onochepe», «O30HOBHIN dKkpaH Ouochepsr», «KpyroBopor yriepoga B Omocdepe»,
«KpyroBopoT a3ota B mpupoe».

Ob6opynoBanue: MO/JIeJTb-aNTITIKALHS «Tunuunsle OUOIICHO3BI», repbapmii
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMHM pacTeHUl U  KHUBOTHBIX,
IIPUHAJIEKALINE K Pa3HBIM AKOJIOTMUECKUM IpynnaM ogHoro Buaa, KpacHas kaura Poccuiickoit
®denepanuu, N300paKEHUSI OXPAHIAEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 bBUOJIOI'MH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K pPeE3yJbTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeHero o01mero o0pa3oBaHusi: JMYHOCTHBIM, METAIPEIMETHBIM U
MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pEe3yJIbTaTOB OCBOCHMS HpeaMera «buosorus» BblIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOY4YaIOMIMMHUCS  POCCHUHCKOW  TpakJaHCKON
WUJECHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOONPEACIICHUIO,
HaJIMYUE MOTHBAIMM K OOy4YeHHIO OHOJIOTHH, LEJCHANPABICHHOE pPAa3BUTHUE BHYTPEHHUX
yOeXAeHHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS B
cBOCH JACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MpucCymumMunu CUCTEMC
OMOJIOTHYECKOT0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JImuaOCTHBIC pe3yiabTaTbl OCBOCHUA IIPCAMETA «buonorusy JOCTUIalOTCA B C€IUHCTBEC
y‘Ie6HOﬁ M BOCIHUTATEIBHOH ACATCIIBHOCTH B COOTBCTCTBUHM C TPAAULIMOHHBIMU pOCCI/IfICKI/IMH
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTAMM, IPUHATHIMHA B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUSA,
CaMOBOCIIMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHeﬁ Mno3nuuun JIMYHOCTH, MMATPpUOTU3MA,
YBaXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEIOBEKY TPyZAa U CTapLIEMY IIOKOJECHUIO, B3aMMHOIO
YBaXEHUs, OEpPEeKHOTr0  OTHOIIEHHUS K  KyJAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JImuaOCTHEBIC PE3YyIbTAaTbl OCBOCHUSA y‘I€6HOFO npeamera «buoorus AOJDKHBI OTpaXXaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOACTBOBATHCS COPMUPOBAHHON BHYTpPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlUW, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO  OOIIeCTBa,
PACIIUPCHUEC KU3HCHHOT'O OIIBITA W OIbITa ACATCIBHOCTHU B MPOLCCCE pcain3alliid OCHOBHBIX
HaHpaBJ'IeHI/II\/’I BOCHHUTATEIbHOMN ACATCIIbHOCTH, B TOM YHCJIC B 4aCTH:

1)rpaaancKkoro BOCHMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTHTYLHMOHHBIX IIpaB H 065[321HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPaBOTIOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUHU YIEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TO3HMIIMI0 TI0O OTHOIIEHWIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCHCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [EHHOCTSMHU U COIUATBHBIM
MOJI0KEHUEM;



FOTOBHOCTb K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBINIOJHEHHUS Y4eOHBIX,
MO3HABATENIbHBIX W HCCIIEIOBATEIbCKUX 33]a4, YBAXUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB NP 00CYXICHUU CIIOPHBIX BOIPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHUICKOM IPKIAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonMHOMN, TOpAocTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOIJIOE U HACTOSLIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAUI0 M MaMATHUKAM IPUPOJIBI,
JIocTKeHusIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKUX YYEHBIX B CTAHOBJICEHUE W pPa3BUTHE
OHMOJIOTUH, TOHUMAaHK 3HAU€HUs1 OMOJIOTHH B IIO3HAHUU 3aKOHOB IIPUPO/IBI, B dKU3HU YEJIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTbH K CIIY’KCHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOa;

c¢(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OLIEHHUBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYyIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSAM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUSA [IECHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C TPATULIUSIMH HAPOJOB
Poccumn;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHWE K MHUPY, BKJIFOYAs 3CTETUKY ObITA, HAYYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE AMOIMOHAJIBHOT'O BO3/ICUCTBUS KUBOM NPUPO/BI U €€ IIEHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBISAThH
KauecTBa TBOPYECKOM JIMYHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
3MOLMOHAIBHOIO0 0JIArONOJIY M

MOHMMAaHUE U peann3alus 3J0pOBOro U 06e30MacHOro oopasa *KU3HU (3J0pOBOE MUTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPABUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHH U OTIHIXA,
perynsipHasi (u3uYecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUYECKOMY 3/I0POBEIO;

MOHMMAaHHWE I[EHHOCTH TPaBUJ WHAMBHUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAITUAX, YTPOKAIOMINX 3JOPOBBIO M )KU3HU JIFOJICH;

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

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPy, OCO3HaHHE IIEHHOCTH MAacTEPCTBA, TPYI0IIO0HE;

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



UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHATBHONW NesATEIbHOCTH, YMEHHUE COBEPILATh
OCO3HAHHBII BEIOOp OyayIeit mpodeccuu U pearn30BbIBaTh COOCTBEHHbIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO M CaMOOOpPa30BAaHHUIO HA MPOTSHKEHUHU BCEi
KHU3HM,

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

HOBBIIIEHUE YPOBHS SKOJIOIMYECKON KYJIbTYpbl: IPUOOpPETEHUE OIbITa IJIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX IOCIIEACTBUH JUIsl OKpYKatoLell cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPo0IeM U IMyTel UX PEeUICHHUS;

CHOCOOHOCTH HCIIOJIB30BATh MPHOOpPETaeMble IPU U3YYEHUH OMOJIOTMU 3HAHHS U yMEHUS
IpU pEIIEHUH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONOJIB30BaHUEM (CcOOII0AEHNE
IpaBUJ MOBEJCHHsI B NPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUIOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE JEHCTBUN, NMPUHOCALIMX BPEI OKpYKAIOMIeW MPHPOTHOU cpene,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNPHUATHBIE KOJIOTMYECKHUE MOCIEACTBHS MPEeaPUHUMAEMbIX
JeMcTBUI U IPEeOTBpallaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYIBTYPHI, OIBITA
NEeSITEIbHOCTH  OKOJIOTUYECKOH  HAlpaBIIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
IIO3HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAIBHOM INpakTHKE, TOTOBHOCTH K Yy4YacTHIO B
IPAaKTUYECKOH 1eATebHOCTH SKOJIOTHYECKON HallPaBIeHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YpPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOW TNPAKTUKM, OCHOBAHHOIO Ha JUalore KyjbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE SA3BIKOBOW M YATATEIBCKOU KYJIBTYPHI KaK CPEJCTBA B3aMMOACHCTBHUS
MEXTY JIFOJIbMU | TTO3HAHUS MHPA;

NOHMMaHue cnenu(uku OHONOrMM Kak HayKd, OCO3HaHMA €€ posid B (OPMHPOBAHUU
paLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3aHNUHU LEIOCTHOTO MPECTaBICHUs 00 OKpYyKaroIieM
MHUpEe KaK O eIWHCTBE TNPUPOABI, UYelIOBeKa W OOIIecTBa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEW U pEeIIeHIH MTPOOIIEM COXpPaHEHHS IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUU JUI COBPEMEHHON LMBUIM3ALMU: 0OecredeHus
HOBOT'O YPOBHS pa3BUTHs MEAMIIMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
HKOJIOTHYECKUX TPOoOIIeM U obecrieueHus epexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAITHOHATEHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJOIMYECKMX 3HAHMM B LIEJSX MOBBIMIEHUS OOIIei
KYJIBTYpHl, €CTECTBEHHO-HAYYHOH T'paMOTHOCTH, KaK COCTaBHOHW 4YacTH ()YHKIIHMOHAJIHHON
rPaMOTHOCTHU o0yuarouuxcs, GopMUpyeMoi Npu U3y4eHur OHOJIOTHH;

[OHUMaHHE CYUIHOCTH METOJOB IMO3HAHHUS, MCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHHUS I aHalIW3a M OOBACHEHHs SBJICHUHN
OKpPYKaIOMIeT0 MHpa M TPOHCXOIIMNX B HEM W3MEHEHWH, yMEHHE JeiaTh OOOCHOBaHHBIE
3aKIIIOYCHHS] Ha OCHOBE HAYYHBIX (AKTOB M HWMEIOIIMXCS MaHHBIX C IIETbI0 ITOJyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISL peIleHHs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYaIlUsX;



OCO3HAHME IICHHOCTH HAayYHOW JEATENIbHOCTH, TOTOBHOCTh OCYILIECTBIISATH NMPOCKTHYIO U
HCCJICIOBATENBCKYIO ACSITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTH K HENPEPHIBHOMY OOPa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHHWH 10 OHOJIOTMM B COOTBETCTBHHM C >KU3HECHHBIMHU
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ysbTaTbl OCBOEHHsS yuyeOHOro mpeamera «buoorusy BKIIOYAKOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEXAUCUUIUIMHAPHBIE
(MeXmpenMeTHbIe) 00IIeHayYHbIE TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUPa
U cnenu(uKy METOA0B MO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUS,
SBJICHHE, IpPOILECC, CHCTEeMa, HAayuyHbId (DaKkT, NPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeHCTBUS (IO3HABAaTEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), 00ecreunBaloOIIne
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXcs,
CHOCOOHOCTh o0yyaromuxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpcaJlbHble y4yeOHble JEHCTBUS B I103HABaTEIbHOH U
COLIMAIbHON ITPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OCBOEHHUS IMPOrpaMMbl CPEIHEro oouiero odpa3oBaHUs
JIOJKHBI OTPakaTh:

OBJajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO03HABATEIbHBIMH /1CHCTBUAMM:

1)0a30Bble JIOTHYECKHUE JeiicTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCMOJIb30BaTh IPU OCBOCHUU 3HAaHUM NpPUEMBI JIOTMYECKOrO MBIIUICHUs (aHalu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauu, 000OIEHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABIUBATH CBA3H C JPYTUMHU MOHATHIMM);

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTaBICHHBIMU LIEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
HPUPOJIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHBIE, JEIyKTHBHbIE, IO aHAJOIHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

PUMEHSTh CXEMHO-MOJIENIbHbIE CPEACTBA JUIS MPEACTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOILIEHUH B M3y4aeMbIX OHMOJIOIMYECKMX OOBEKTaX, a TAaKXKe MPOTHBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHalIM3a UMEIOIIMXCS MaTepHabHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBIIIUIEHUE NTPH PEILICHUH )KU3HEHHBIX POOIIEM.

2)0a30Bble HCCJIEI0BATENbCKHE IeliCTBUS:



BJIQ/IETh HABBIKAMHM y4€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeNbHOCTH, HaBbIKAMU
pasperieHus: npoodyieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHUs TPAKTUYECKUX 3aa4, IPUMEHEHUIO PA3INYHbIX METOA0B [TO3HAHUS;

HCIOJIb30BaTh PAa3jMuYHbIE BHUABI ACSITEIBHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, MPEOOpPa30BaHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX POCKTOB;

(dbopMHpOBaTh HAYYHBIA THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOIOTHEH, KIIIOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 33Jaud B 0OpA30BaTEIbHON NEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH [IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady, BbIABUIAThH
rTUNoTe3y €€ pelieHusl, HaxOIUThb AapryMEHThl [JIs JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

QHAIN3UPOBATh IIOJYYEHHBbIE B XOJE€ PpELICHUS 3aJaud pPe3yiabTaTbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBII OIIbIT;

OCYIIECTBIISITh IEJICHAINIPABICHHBIN MOUCK MEpPEeHOca CPEACTB U CIIOCOOOB JIEHCTBUS B
poECCHOHAIBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMS B  TIO3HABATENBHYID M  MPAKTHYECKYl0  001acTu
KU3HEEATENIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIIBUTaTh HOBBIE HJEH, IpEAjararb OpUTMHAJIbHbIE MOJAXOAbl U PELIEHMs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTUPOBATHCS B PA3MUYHBIX MCTOYHHMKAX HH(MOpManuu (TEeKCcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaTh HH(GOPMALMIO DPAJIMYHBIX BUIOB U (QOpM
IIPEJICTaBJICHUs], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpoBaTh 3ampOChl M TMPUMEHATh pa3IMYHble METO/Abl NpPU TOUCKE M OTOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOIMUMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,

pUOOpETaTh OMBIT HCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMPATh ONTUMaNbHYIO (OpMY TpPEACTaBICHUS OHOIOTHYECKOM
uH(popManuu (cxemsl, rpaduKu, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);

WCIIOJIH30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJCTBa NpH padoTe C OHOJOTHYECKOM
uH(popMaliel: MPUMEHITh XUMUYeckue, PU3NYECKue U MaTeMaTHUYeCKHe 3HAKH M CHMBOJIBL,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, MCIIOJIb30BaTh U INPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIQ/IeTh HABbIKAMHU pAcCloO3HABaHUS U 3alIUTHl HHpOpMAIMH, HHOOPMALUMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMHM J1€HCTBUSIMU:

1)o0menue:

OCYIIECTBIISATh KOMMYHHKAIIMN BO BCEX cdepax KM3HU, aKTUBHO y4acTBOBaTh B AHAlore
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKAa3bIBATh
CY)KICHHS OTHOCUTEIIbHO BBITIOJHEHHS] TMpeiaraeMoil 3aJaud, YYUTHIBAaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3UIUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);



pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOLICHMS, MOHMMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMAT4aTh KOH(PIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOILEHHUS M B3aUMOJEHCTBHSI, MOHMUMATh HAMEPEHUs
JpYTuX JOAEH, NPOSIBIATh YBAXUTEIbHOE OTHOLIEHHE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HUCIOJIb30BAHUEM S3BbIKOBBIX
CPEJICTB.

2)coBMeCTHAs eI TeJIbHOCTD:

NOHMMATh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOThI IpU
peleHn OMONIOTUYECKOH MPoOIIeMbl, 00OCHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEUCTBUS NIPH PELLICHUH y4eOHOM 3aauu;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NEHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 UJ€Ha KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTh M KOOPJIMHUPOBATH
JNEUCTBUS 1O €€ JOCTHXKEHMIO: COCTaBIAThH IUIAH JEWCTBUM, paclpenciiATh pOJd € Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOIN paboThl;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C NO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1)camoopranu3zanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS I BBIABIEHUS NpPOOJEM U HX pELICHHS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH 1LIEJIeBbIe M CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX M IOCTYINKAaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO M 3J0pPOBBIO
OKpPYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIISTh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (QOPMYJIUPOBaTH COOCTBEHHBIE 3aJa4M B 0Opa30BaTENbHOW JESITEIbHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIeHUs] MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOT0 IIpeMETa Ha OCHOBE JIMUHBIX MPENNOYTeHUH];

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO M TPOSIBIICHUIO MIMPOKOM SPYIUIIMHU B Pa3HbIX 00JIACTIX
3HAaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTUBBI B JAESITEIbHOCTb, OLIEHHWBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;



BJIAJICTh HAaBBIKAMU [103HABATEIbHON PE(IIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, CIIOIB30BATH MPUEMBI peIeKCUU
JUISL OLICHKU CUTYal[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHHKECHHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX IIPH aHAJIN3€ PE3YJIbTaTOB ACATEIbHOCTH;

3)npunsiTue ceds M APyrux:

NpUHUMATD ce0sl, TOHMMAast CBOM HEIOCTATKU M IOCTOUHCTBA,

IPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAJIU3€ PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C MO3UIMH APYroro YeJIOBEKa.

INPEJIMETHBIE PE3YJIBTATDI

[TpenmerHble pe3ynbraThl ocBoeHUs nporpaMMmbel COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienugpuyeckue i yueOHoro npeamera «buonorusy» HaydHble 3HAHUS, YMEHUS U
CHocoObl JEMCTBUII 1O OCBOGHMIO, HMHTEpPHpPETAMU U IPEeoOpa3OBaHUI0 3HAHWM, BHUJbI
JEeSTEIbHOCTH 1O MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHUH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
IIporpaMMe IpeaMEeTHbIE PE3YIbTaThl IPEACTABICHBI 10 TOJaM 00y4YeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEGHUs yuyeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOIMM B CHCTEME HAayYyHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAayYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uosornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh CO/EpKaHHE OMOJIOrMYECKHX TEPMHHOB U MOHATUMN: )KU3Hb, KIETKA,
opraHus3M, Mera0osu3M (0OMEH BEIIECTB U  NPEBpAlllEHHE JOHEPruH), TOMEoCTa3
(camoperynsuusi), YpOBHEBas OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHUE
(penpoyKuus), HaCIeICTBEHHOCTh, U3MEHYMBOCTh, POCT U PA3BUTHE;

yMEHUE u3jiaraTb OHOJOTMYECKHE TeOopuHu (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHasd,
LEHTpajbHas JorMa MOJeKyJspHoW Ouonorun), 3akoHbel (I. Mennens, T. Moprana, H. H.
BasuiioBa) u yueHus (0 LeHTpax MHOT0OOpa3usl U MPOUCXOKIACHUSI KyIbTYpHBIX pacteHuil H. U.
BaBuiosa), onpenensTs rpaHHIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yYMEHHUE Ba/leTh METOJaMM HAy4YHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHHE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUW, OpraHu3alus M MpOBENEHHE OHOJIOrHYEeCKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX PE3YyJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYHIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK NMPOKAPUOT U IYKapuoT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOLECCOB: 0OMEHa BEIECTB U
NpEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOI0 M HHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHMSI, HHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJIyYEeHHbIE 3HaHUA NI 0ObSACHEHUS OMOJIOTMYECKUX MPOILIECCOB U
SIBIICHUM, JJIS1 IPUHATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM KU3HHU C 11€TIbI0 00ecTIedeHus
0€30IIaCHOCTH CBOETO 3/I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpY)Kalolled MPUPOAHON cpele, MOHMMaHue HeOoOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTUKECHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Uil pallOHAJILHOTO
[IPUPOIONOIB30BAHUS;

YMEHHE pelllaTh »JJIEMEHTapHble TE€HEeTHYECKHE 3a/Jadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUHOTO CKPEIIMBaHUS
JUIsl TIpEe/ICKa3aHusl Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAKTHYECKUE pabOThl, COONIOAATh MpaBHia MPU
paboTe ¢ yueOHBIM | JIa0OPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OILICHHBAThb M HHTEPIPETUPOBATH HH(OpPMALHIO OHOJOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpPMAIMK, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), STUYECKHE ACMIEKThl COBPEMEHHBIX
UCCJIEIOBAaHUM B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHUCHbMEHHBIE U YCTHBIE cooOUIeHus, 0000mas
Ouonornyeckyro MHGOPMALMI0O M3 HECKOJIBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
HNOHSTUMHBIN annapaT OMOJIOTUu.

[IpenMeTHble pe3ynbTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHUPOBAHHOCTh 3HAHWA O MECT€ M POJM OMOJOTHH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJISl pEeLICHHs )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPbIBATH CO/IEPKAHUE OMOJIOTHYECKUX TEPMUHOB U MOHSITHI: BUJI, TOMYJISILINS,
reHO(OH, HBOJIONMS, MABIKYIIHE CHIIBI ((aKTOpPBI) OSBOJIOLUH, MPHUCIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3oOBaHUE, SKOJOrHYecKue (aKTOpbl, HSKOCUCTEMa, MPOAYLCHTHI,
KOHCYMEHTBI, PEIYIICHTHI, LIeTIH MUTaHHs, SKOJOrHYecKas nupamuaa, OuoreoreHos, ouocdepa;

yYMEHME Hu3araTb Ouosnoruueckue Tteopuu (3BomounoHHass teopuss Y. JlapsuHna,
CHHTETUYECKAasi TEOPHS SBOJIOIINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, uepenoBaHus riaBHBIX HampaBieHu u myted sBomronuu A. H. CeBepriosa, yueHHs O
6uocdepe B. U. BepHasickoro), onpenensTe rpaHULbI UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHME BJa/IeTh METOJAaMH Hay4yHOTO MO3HAaHUS B OMOJIOTMU: HAOIIOAEHHWE M ONHMCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus M MPOBEIEHHE OHOJIOTrHYECKOro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEeAYEeMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PE3YJIbTAaTOB, HCIIOJb30BAHHBIX HAyYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU OJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTMYECKHX OOBEKTOB: BUJIOB,
HOMYJSALUM, TNPOJYHEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB, OHOI€OI[EHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JNEHCTBHUS HKOJIOTMYECKUX (AKTOPOB Ha
OpraHU3MBl, IEPEHOCA BEIIECTB U MOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI'€HHbBIX U3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOI€OXMMHYECKHUX LHUKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YECHHbIE 3HAHUS N7 00BSCHEHUS OMOJIOTMYECKUX IMPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIIEHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJIEHUsI B OKpYXarolllell NPUPOAHOM cpene, NMOHMMaHUE HEOOXOIUMOCTH



UCTIONIb30BAHUS TOCTHKEHUH COBPEMEHHOU Ouonorun TSt PalMOHAIBHOTO
IPUPOJIOIONIL30BAHMYS,

YMEHHE peIIaTh 3JIEMEHTapHbICe OMOJOTMYECKHE 3aJadyM, COCTABIATH CXEMBI IIEpeHoca
BEILIECTB M SHEPTUH B HKOCUCTEMAX (I[ETIN MUTaHUA);

YMEHHE BBIIOJHSTH J1a0OpAaTOPHBIE M NPaKTU4YecKue padoThl, COOMIOAATh MpaBWiIa HPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

yMEHHE KPUTHYECCKU OILICHMBATh W WHTEPIPETUPOBATH WH(POPMAIMIO OHOJIOTHYECKOTO
COZIEPKaHMs, BKJIIOYAIONIYIO ITICEBIOHAYYHBIC 3HAHUS M3 Pa3JIMUYHBIX HCTOYHHUKOB (CpeACTBa
MaccoBOi WH(OpMAIMK, HAYYHO-TIONMYJISIPHBIE MaTepHanbl), paccMaTpUBaTh TIIIOOATBHbIC
IKOJIOTUYECKUE TIPOOJIEMBI COBPEMEHHOCTH, OPMHUPOBATH IO OTHOILICHUIO K HUM COOCTBEHHYIO
HO3UIINIO;

YMEHHE CO3[aBaTh COOCTBCHHBIE IMCBMEHHBIE M YCTHBIE COOOLICHHUs, 00001mas
Ouonornmyeckyro HMH(GOpPMALUIO0 M3 HECKOJbKMX HCTOYHHMKOB, T'PaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KosaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
n/n TEMIPOrpaMmel Bcero Kontpoubabiepadorsl  [IpakTnuecknepadoThl (uipposere)
o0pa3oBaTejibHbIEPeCyPChI
bu6mmoreka [IOK
! bronornakaxtayka 2 05 https://m.edsogru/7f410292
5 2’KuBbie cucTeMBbI U UX 1 1 bubmuoreka [JOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XHUMHYECKUI COCTAB U CTPOEHUE 8 1 bubnuorexa [JOK
KJICTKHU https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
4 JKu3HenesTenbHOCTh KIICTKH 6 1 https://m.edsogru/7f41c292
PasmHoOXeHuE 1
5 WHJIMBHU1yaJIbHOE Pa3BUTHE 5 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢c292
OpraHHU3MOB
6 HacnencrBeHHOCTE U 8 15 bu6nmoreka [JOK
W3MEHYHUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opraHu3mMoB. OCHOBBI 3 1 bubnmnorexa [JOK
OMOTEXHOJIOTHHU https://m.edso00.ru/7f41c292
bu6nmoreka [JOK
8 Pesepaiioe Bpens L https://m.edsogru/7f410292
OBUIEE KOJIMYECTBO YACOB I10 34 3 4
[TPOTPAMME



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHuepa3saejioB u uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
TEeMIIPOTrPaMMbI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bu6nmorexa [IOK
1 JBOMOUKOHHAS GHONOTHA 9 1 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 1 05 bubnnorexa [JOK
3emue ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL H OKpYKAIOWas Cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo0miecTBa v 9KOJIOTHUECKAE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBIOS BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 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 IINTAHUPOBAHUE

10 KUIACC
Ne KosmuecTBouacos
aTam3vd  JJeKTPOHHLIenudpoBLICOOpa3OoBaT
n  Temaypoka Bce KonTpouabHble IIpakTHYeckue o y P p P
eHUA eJIbHbIepecypchl
/ ro padoThI padoThI
n
bu6mmoreka [IOK
1 buosnorus B cucteMeHayk 1 2.09. https://m.edso0.ru/863e6122https://m.eds
00.ru/863e632a
MeTto/1bl TO3HAHUS KUBOU
npupobl. [IpakTuyeckas
pabora Ne 1 «Mcronb3oBanue bubnunoreka [JOK
2 1 0.5 9.09.
Pa3JINYHBIX METOOB IPH https://m.eds00.ru/863e6122
M3y4EHUU OMOJIOTMUECKUX
00BEKTOBY
buonornueckue cucremsi, bubmuoreka [JOK
3 1 16.09.
IIPOLIECCHI U UX U3YYCHHE https://m.eds00.ru/863e6564
4 BxoaHast nmarHocruyeckas 1 1 23.09 bu6mmorexa [IOK
paodora. e https://m.eds00.ru/863e674e
XUMUYECKUN COCTaB KIIETKHU.
5 Boja n MuHepasbHbIe CONH 1 30.09 bubnuorexa [JOK
Benkn. CocTaB U cTpOEHHE R https://m.eds00.ru/863e6b72
0eKoB
®epMeHThl — OMOJIOTHYECKHE
6 KaranuzaTtopsl. JJabopaTopHas 1 05 210 bubnuorexa [JOK
pa6ora Ne 1 «M3yuenue ' o https://m.eds00.ru/863e6b72
KaTaJUTHYECKON aKTUBHOCTHU



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

¢dbepMeHTOB (Ha IpUMepe
aMMIIa3bl MM KaTalas3bl)»

bubmuoreka [JOK

7 ) 14.1
Y TaeBOTEL JimH et 0 https://m.eds00.ru/863e6870

bubmuoreka [JOK

8 Hyxnennosbsiekucinotsl. ATO 21.10. https://m.edsoo.ru/863e6d5¢
Hcropust u METOBI U3YUCHUS

9 kietku. Kierounas Teopus. 1111 bubnmoreka [JOK
KineTka kak 1enocTHasi xKuBast o https://m.eds00.ru/863e6e88
cucreMa
CrpoeHnue 3yKapuoTHYECKOn
kieTku. JJaboparopnas pabora
Ne 2 «M3yuenue crpoeHus

. bubmuoreka [JOK
KJIETOK PacTEHUH, )KUBOTHBIX,

10 5 5 . 0.5 18.11. https://m.edsoo.ru/863e6ffOhttps://m.edso
TPHDOB H DAKTCPHH HOA 0.1u/863e716c¢
MHKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OIIHCaHUE»

OOMEeH BEIIECTB U Bubmzorexa LIOK
https://m.eds00.ru/863e766¢

11 MeTaboan3mM. POTOCHHTE3. 25.11.
< bu6mmorexa [IOK

CMOCHHTES https://m.eds00.ru/863e7c98
N bubmuorexa [JOK

12 OnepretieckuioOmen 212 https://m.eds00.ru/863e7aae
JKu3HEHHBIN ITUKIT KJICTKH.

Jlenenue kneTku. MuTos. BuG OK

13 JlaGoparopHas pabota Ne 3 0.5 9.12. mommorexa L1

«Habmronenne MuTO3a B
KJIETKaX KOHYMKA KOpeITKa

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

JyKa Ha TOTOBBIX
MUKpOIIpenaparax»

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

bu6mmoreka [JOK

14 Tpaucsinus — OHOCHHTE3 16.12. https://m.edsoo.ru/863e796e
Oenka
KonTpoasHas pabdora no
15 TeMe « XMMHYECKHUIl COCTaB U 23.12.
CTpOeHUe KJIETKH»
16 [ToBTOpEHME M 0000IIEHHUE . 30.12.
HexnerounsiehopMbDKU3HN — bubmmorexa [IOK
17 13.01.
BHUPYCBL. https://m.eds00.ru/863e796e
18 HexnerounbiepopMbIKU3HH — 2001 bubnunoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
DopMBIPa3MHOKEHUSOPTaHNU3 bubmorera [JOK
19 OB 27.01. https://m.edsoo.ru/863e81b6https://m.eds
00.ru/863e831e
. bubnuotexa [JOK
20| Metos 3.02. https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK.
Onno10TBOpPEHHE. BuGmiorexa LIOK
21 JlaGopatopHas pabota Ne 4 0.5 10.02. https://m.edso0.ru/863e81b6
«M3ydyeHue cTpoeHHs MOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»»
99 WNHauBuayansHOEpa3BUTHEOPT 17.02. bubnuorexa [IOK

AHHU3MOB

https://m.edso00.ru/863e8436



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

23

CemuHap 1o teme
«Pa3zMHOXEeHME)

24.02.

24

I'enernka — Hayka o
HACJIEICTBCHHOCTH U
U3MEHYHUBOCTH
3aKOHOMEPHOCTH
HACJICJIOBaHHMsI IPU3HAKOB.
Monorubpuanoe
CKpEIIMBAHHE

3.03.

bu6mmoreka [JOK
https://m.edso0.ru/863e86f2
bubmuoreka [JOK
https://m.edso0.ru/863e8878

25

JluruOpuHoe cKpeniuBaHue.
3aK0oH HE3aBUCUMOTO
HaCJIeIOBaHMsI TPU3HAKOB

10.03.

bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

26

CueruieHHOe HAcJIeI0BaHNE
npu3HakoB. JJaboparopHas
pabota Ne 5 «3yueHue
pe3yJabTaTOB MOHOTHOPHUIHOTO
U TUTUOPUIHOTO CKPEIIUBAHUS
y Ip030(UITBl Ha TOTOBBIX
MUKpOTIpenaparax»»

0.5

17.03.

bubmuoreka [JOK
https://m.edso00.ru/863e8c60

27

T'enernka nona. Hacnenosanue
HpI/IBHaKOB, CHCIINICHHBIX C
IOJIOM

24/03

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

M3MeHYMBOCTb.
Henacnencrsennas
W3MEHYHBOCTh. JlabopaTopHas
pabota Ne 6.
NzydennemoanpuxannoHHONH
3MEHUYUBOCTH,
IIOCTPOEHUEBAPUALIMOHHOT OPS

0.5

7.04.

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jla ¥ BapualMOHHOUKPUBOW»

HacnencrBennas
U3MEHUYUBOCTh. JlaboparopHas

bu6mmoreka [JOK

29 0 7. «A 1 . 14.04.
pabora J:f 7. «Anamus 0.5 0 https://m.edsoo.ru/863e8efe
MyTaIHi y Jpo30(HIIsl Ha
TOTOBBIX MUKpPOIIpEnapaTax»
bu6mmoreka [JOK
30 r 1 21.04.
cHETHRatEIoReRd 0 https://m.eds00.ru/863e8078
PesepBHeIit ypok. O000IICHHE
31 o teme «HacneacTBeHHOCTD 1 1 28/04
U3MEHUYUBOCTH OPTaHU3MOBY
Cenekius Kak HayKa U bubmuoreka [JOK
npouecc. Meroas! n https://m.edso00.ru/863e9214
32 1 5.05.
JTOCTHXKCHUS CEJICKIIUN bubmmoreka [JOK
pacTeHUH U KUBOTHBIX. https://m.eds00.ru/863e9214
KonTposbHnasi padora no
33 Teme «Hacie1cTBEHHOCTD H 1 1205,
H3MEHYUBOCTH. OCHOBBI
CeJIeKIUM.
brorexHoorus Kak orpacib bubnuorexa [JOK
34 1 19.05.
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
35 PeszepBHOE BpeMms 1
OBIIEE KOJIMYECTBO YACOB 35 4

[10 ITIPOT'PAMME



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

11 KITACC

N KosaunyecTBouacoB Jara JIeKTPOHHbIE
uudgposbie
n/ Tema ypoka Bcer KoHTpoJbHBI IIpakTH4eckn H3y4YeHH
oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThlI |
pecypcsbl
bu6mmoreka [IOK
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHHS 1 https://m.eds00.ru/863ea20
€
Wcropust pa3BuTus nmpeacTaBieHui 00 bubmorexa HOK
2 PP P 1 https://m.eds00.ru/863e957
ABOJIFOLIMN. MUKPOIBOIIOLUS. 0
bu6mmoreka [IOK
3 Bxoanasi imarHocruyeckasi paéora 1 1 https://m.edso0.ru/863e9cl
€
[Tonynsimus Kak dJIeMEeHTapHas €IUHUTA
BI/I)Iay u sBosroiuu. JIabo EI:TO Hasi paboTta bubmorexa HOK
4 ’ PaTOpHaA p 1 0.5 https://m.eds00.ru/863e99¢c
No 1 «CpaBHeHMe BUIOB MO 6
MOP(OJIIOTHUECKOMY KPUTEPHUIOY B
JIBuoKkyIye cuibl (3eMeHTapHbIe bubmmorexa [JOK
5 Y 3 1 https://m.edsoo.ru/863e9da
(baKTOpBI) IBOJIOLUH 4
bu6mmoreka [JOK
6 EctectBeHHBII 0TOOpP ¥ ero (hopMbl 1 https://m.edsoo.ru/863e9ed
0
Pe3ynbTate! 3BOMIONMY:
7 IpUCIOCOOIEHHOCTh OPTaHU3MOB U 1 05 bubnnorexka [JOK

BugooOpa3oBanue. JlaboparopHaspabora
Ne 2

https://m.edsoo0.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863e9da4
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«OnucaHuenpucrnoco0IeHHOCTHOPTAHU3M

an eéOTHOCHTGJ’IBHOFOX&paKTepa»

bubmuoreka [JOK
8 Hanpasnenus 1 nyTuMakpo3BOJIIOIUN https://m.eds00.ru/863e9cl
€
9 HeoOparumocTsaBomonnu
KonTpoubnas padora Nel mo reme
10 «3aKOHOMEPHOCTH PA3BUTHS KUBOH
NPHUPOJBI. IBOJTIOIUOHHOE YYeHUE»
Wcropus xu3Hu Ha 3emiie U METO/bI €€ bubnuoreka [IOK
11 u3ydyeHus [ Mnoressl MpoucxoKaeHUs https://m.edsoo.ru/863ea5a
KU3HH HA 3eMiie 6
PazBuTne u3Hu Ha 3emMIie 1o Ipam 1 bubmorexa LIOK
12 P https://m.edso0.ru/863ea6b
nepuoaam o
OCHOBHBIE 3TaIlbl BOJTIOIUU
PaCTUTENBHOI'O U JKUBOTHOI'O MUpA. bubnnorexka [JOK
13 [Tpaktnyeckas pabora Ne 1 «M3yuenue 0.5 https://m.edsoo.ru/863ea8b
MCKOIIAeMbIX OCTAaTKOB PaCTEHU U c
JKUBOTHBIX B KOJUTCKITHSX)
bu6nmoreka [JOK
14 CoBpeMeHHasICUCTEMAOPTaHUYECKOTOMHPA https://m.edsoo.ru/863ea48
€
15 DBONIOIUAYETIOBEKA (AHTPOTIOTEHE3) bubmmorexa LIOK
H p https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
BIDKYIITUECHITBI ((haKTOPHI
16 Hpimicymt (@ PED) https://m.edsoo.ru/863ead4
aHTpoOIoreHe3a 4
17 OCHOBHBIECTAIUUIBOIIOIINNYEIIOBEKA



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

Yenoseueckue packl U IPUPOIHbIE

bubmuoreka [JOK

18
aJlanTalyy 4YeJaoBeKa https://m.edsoo.ru/863eaea2
19 O06006menue o Teme «BO3HUKHOBEHHE U
pa3BUTHE KU3HU HA 3eMIIe)
20 DKOJIOTHSIKAKHAYKA
21 Cpenpl 00uTaHUs U HKOJIOTHYECKHE bubnmoreka [JOK
baxTops https://m.edsoo.ru/863eafec
Aobuortnyeckue dakTopsl. JlaboparopHas
pabota Ne 3. «Mopdonoruueckue
. bubmuorexa [JOK
0COOEHHOCTH PAaCTEHHI U3 pa3HbIX MECT
22 0.5 https://m.edso00.ru/863eb10
oburanusy. JlabopaTopHas padora Ne 4. o
«BiasiHEE CBETa HA POCT U Pa3BUTHE -
YEepEeHKOB KoJIeyca
bu6mmoreka [IOK
23 buotnueckuedakTopsl https://m.eds00.ru/863eb34
8
DKONIOTUYECKUE XapaKTEPUCTUKU
24 nomynsiinn. [Tpaktudeckast pabota Ne 2 0.5
«[To1cY€T IOTHOCTH MOIYJISIUI PA3HBIX '
BHJIOB PACTCHUI»
bu6nmoreka [JOK
25 Coo061iecTBaoOpraHu3MoB — OHUOIIEHO3 https://m.eds00.ru/863eb46
a
bu6mmorexa [IOK
26 DKOJOTHIECKHUECHCTEMBI (IKOCHCTEMBI) https://m.eds00.ru/863eb46
a
OCHOBHBIE TIOKa3aTeIIN YKOCHCTEMBI.
bu6mmoreka [IOK
27 DKOJIOTHYECKUE TTHPAMUJIBI.

CaoiicTBaskocucreM. Cykieccust

https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28

[IpuponHbIEIKOCHCTEMBI

29 AHTPOTIOTEHHBIEAKOCUCTEMBI
bubmuoreka [JOK
B _

30 nocpepa 1 https://m.edso00.ru/863ebb5
II00aNbHASIIKOCHUCTEMAa3eMITH .
3aKOHOMEPHOCTHUCYIIIECTBOBAaHUAONOCHE bubmoreia LOK

31 P - P 1 hitps://m.eds00.ru/863ebd1
BI 6
UYenoseuecTBo B Onochepe 3emin. bubnnoreka [JOK

32 CocyIecTBOBaHHE MTPUPOIBI U 1 https://m.edsoo.ru/863ebal
YeJI0BEUECTBA e

OBUIEE KOJIMYECTBO YACOB I1O 32 55

[NPOT'PAMME
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kox
npoBeps
e€MOoro
pe3yJibT
aTa

HpOBepﬂeMLIe NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa30BaTeJIbH0ﬁ NmporpaMMmal CpeaHETo 0611{61"0 06p330BaHI/Iﬂ

CdhopmupoBaHHOCTH 3HAHHI O MECTE M POJIHM OMOJIOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAYyK, B (DOPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOUH KapTHHBI MUpPa U HAYYHOTO MUPOBO33PCHUS; O BKJIAJE POCCHICKHUX
U 3apyOeKHBIX YUIEHBIX-OMOJIOTOB B pa3BUTHE OHONOTHH; ()YHKIIMOHATHLHOU

TpaMOTHOCTH YCJIOBCKA AJId PCHICHUA )KU3HCHHBIX 3a1a4

YMeHne pacKpbIBaTh COJCpKAHWE OHWOIIOTUYECKUX TEPMHHOB M TIOHITHM:
JKU3Hb, KJIETKa, OpraHu3M; MeTadoiau3M (OOMEH BeUIeCTB W MpeBpalleHUe
SHEPruu), TOMEOoCTa3 (CaMOperyJssius), ypOBHEBas OpraHU3alus >KUBBIX
CUCTEM,  CaMOBOCIIpOM3BEACHHE  (PENpOAyKIMs),  HACJIEICTBEHHOCTb,

HN3MCHYUBOCTb, POCT U Ppa3BUTUC

YMeHnne wu3naratb OHOJOTHYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHas,
MmyTtaronHas), 3akonsl (I'. Mennens, T. Moprana, H.M. BaBuiioBa) u
yueHus (0 IMeHTpax MHOroo0pa3us U MPOUCXOKICHUS KyIbTyPHBIX PAaCTeHUMN
H.W. BaBuiosa), omnpenensiTb TpaHULBl UX TNPUMEHHUMOCTH K JKHUBBIM

CHUCTEMaM

YMeHue Bi1aieTb METOJJaMU HAYYHOTO TIO3HAHUS B OMOJ0oruu (HaOII0AeHUE U
OTNHMCaHUE JKUBBIX CHCTEM, TIPOIIECCOB U SBJICHHWI; OpraHu3anus Hu
npoBeJicHNEe OWOJIOTMYECKOTO OKCIEPUMEHTa, BBIABMKEHHE THIIOTE3bI;
BBISIBJICHHE 3aBUCUMOCTH MEX]y UCCIEIyeMbIMU BETUYMHAMU, OOBSICHEHHE
MOJIYYCHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHSATUN, TEOPUH H

3aKOHOB; YMCHHUC ACIIaTh BBIBOJAbI HA OCHOBAHUHW MMOJTYYCHHBIX pe3y.]'II)TaTOB)

YMeHHe BBIJIEIATh CYIIECTBEHHBIE NTPU3HAKN BUPYCOB, KJIIETOK IPOKAPUOT U
9yKapuoT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTraHHW3MOB; O0COOEHHOCTHU
nporeccoB OOMEHa BEIIECTB U MpPEBpallleHUs] HHEPTUU B  KIETKE,
¢doTocuHTe3a, IIACTUYECKOTO W JHEPreTHYECKOro oOMEHa, XEeMOCHHTE3a,
MHTO33, Me€WO03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIMBHIYaJIbHOTO

pa3BUTHA OpraHu3Ma (OHTOTeHE3)

YMeHnE IMPUMCHATH IMOJIYYCHHBIC 3HAHHA IJIA 00BsICHEHUS OMOJOTHYECKUX

nmponeccos u HBHGHI/II\/'I, AJId TPUHATUA  TPAKTUYCCKUX peI_HCHI/II\/'I B



MIOBCEHEBHOM )KM3HU B IIeNIAX oOecredeHns 0€30MacHOCTH CBOETO 310POBbS
U 370POBbS OKPYKAIOUIMX JIIOJIEH, COONIOACHUS HOPM TI'PaMOTHOTO
HOBE/ICHHSI B OKPYJKAIOIIeH MPUPOAHON cpenie; TOHMMaHHe HEOOXOAUMOCTH
UCTIOJIb30BAHUS JIOCTH)KEHHI COBPEMEHHOM OMOJIOTHU M OMOTEXHOIOTUI /ISt

panrOHAJIBHOI'O MPUPOAOII0JIB30BaAHU A

YmMmeHue pemaTtb JJICMEHTAPHBIE TI'CHECTHUYCCKUC 3aJadd Ha MOHO- U
I[I/IFI/I6pI/II[HOG CKpCHIMBAHUC, CUCINNICHHOC HACICAOBAHUC, COCTABJIATL CXCMbIL
MOHOFI/I6pI/IZ[HOI‘O CKpCUIMBaHUA JJIs npeaAcCKasaHus HacCJICa0BaHuUsA

IMPU3HAKOB Y OPIraHHU3MOB

VYMeHHue BBINONHATH JTAOOpPAaTOpHBIE M MpPaKTUYECKUE pPaldOThI, COOIIONATH

npaBuja Ipu padoTe ¢ y9eOHBIM U JIA0OPATOPHBIM 000PYI0BaHHEM

YMeHue KpUTHYECKH OILIGHWBAThb W HMHTEPIPETUPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO COJEP)KAHUS, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS U3
pasnmuuHbix  uctouHukoB (CMMUM, HaydHO-TIONyJsipHBIE  MaTepHUabl);
OTUYECKHE ACIEeKTHl COBPEMEHHBIX HCCIICIOBAHUN B OWOJIOTHUH, MEIWIIMHE,

OHOTEXHOJIOT MU

10

YMeHue co3gaBaTh COOCTBEHHBIC ITHMCHMEHHBIE W YCTHBIE COOOUICHHS,
0000mas OuoONOrHUecKyr0o HMHQPOPMAIMI M3 HECKOJIbKUX MCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MMOHSATUUHBIN armapar ouoJIoruun

11 KJIIACC

Kona
npoBeps
e€MOro
pe3yJbT
arTa

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus

CdopMHUpPOBAaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUM B CUCTEME HAyYHOTO
3HAaHUSl €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUHN COBPEMEHHOH €CTECTBEHHO-
Hay4YHOH KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHUS; O BKJIAJE POCCHMCKUX
U 3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OMONOTUM; (HYHKIHOHAIBHON

TPaMOTHOCTH YCJIOBCKA AJId PCUHICHUA )KU3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEp:KaHHWE OWOJOTHYECKUX TEPMHUHOB M IOHATHH:
BUJ, TOMyJALUSA, TeHO(OHJ, O3BOJIOLMUSA, IBMXKYIIME CHIBI ((pakTopsl)
IBOJIIOLINH, PUCTIOCOOIEHHOCTh OpraHHU3MOB, BU000pa3oBaHue,
HKOJIOTHYECKUE  (AKTOPBI, HIKOCUCTEMA, MPOAYLEHTbI, KOHCYMEHTHI,
pEenyLeHThl, LeNu NUTaHMs, SKOJOorMYeckas NHupaMuja, OHWOTeoleHO3,

ouocdepa



YMenue wu3naraTth OWOIIOTHYECKHE TeopuH (dBOJIOLMOHHAS Teopus Y.
JlapBuHA, CHHTETUYECKAasi TEOPHsI SBOJIIOIHH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponeimeBoro cxozacrsa K.M. bapa, yepeoBaHus ri1aBHBIX HAIPaBICHUHN U
nyreit sBomonnu A.H. CeseprioBa, yuenus o 6uochepe B.M. Bepranckoro),

OMpCACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KHUBBIM CUCTCMaM

YmMmeHue BJIaACTb MCTOAAMH HAYYHOI'O IIO3HAHUS B Oouooruu (Ha6J'IIOI[eHI/IC u
OMMMCAHUC JKUBBIX CHUCTCM, IIPOLCCCOB U ﬁBHeHHﬁ; opraHuzanusa U
IMPOBCACHUC OHOJIOTUYECKOTO 9KCIICPUMCHTA, BBIJIBUKCHHUC THIIOTC3LI,
BBIABJICHUC 3aBUCHUMOCTHU MEXAY HCCICAYEMBIMH BCIWMYMHAMMU, 00BsACHEHHE
IMOJIYYCHHBIX PE€3YJIbTAaTOB, MCIIOJb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n

3aKOHOB; YMCHHUC ACJIaTh BHIBOAbBI HA OCHOBAHUU IMOJTYYCHHBIX p€3y.HBTaTOB)

YMenue BBIACIIATE CYHWCCTBCHHBIC IIPU3HAKHM CTPOCHUA OHMOJIOTMYECKHUX
00BEKTOB: BHJOB, MONYJSALUUN, MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOTCOIICHO30B U HIKOCHCTEM; OCOOEHHOCTH MPOILIECCOB HACIIEACTBEHHOM
MU3MEHYHBOCTH, €CTECTBEHHOTO ortoopa, BU/1000pa30BaHMs,
IpUCIIOCOOJICHHOCTH OPraHU3MOB, JEHCTBHS HKOJOTHYECKUX (HaKTOpOB Ha
OpraHu3Mbl, IIEPCHOCAa BCIICCTB W IIOTOKA OJSHCPruM B OSKOCUCTEMAX,
AQHTPONOTreHHBIX U3MEHEHHUH B HKOCHUCTEMax CBOCH MECTHOCTH, KPYroBOPOTa

BEIIIECTB U OMOTCOXMMHUYECKUX ITUKIIOB B OMocdepe

YMeHue npuMeHSTh MOJyYeHHbIC 3HAHMS JUIS OOBSCHEHUS OMOJIOTHYECKHX
NPOLIECCOB M SIBJICHUH, M TPHHATHA NPAKTHYECKUX pEIICHUH B
MOBCE/IHEBHOM U3HU B LEJIX oOecreueHus: 6€30MacHOCTH CBOETO 3/10pPOBbs
U 3/10pOBbS OKPYXKAIOUIMX JIIOAEH, COONIIOAEHUS HOPM TPAaMOTHOTO
NOBEJICHUS B OKPY)KAIOLIEH MPUPOAHON cpele; MOHUMaHWe HeO0OXO0AUMOCTH
UCITOJIb30BaHUS JOCTH)KEHUM COBPEMEHHOM OMOJIOTMH Ui PaliOHAIBLHOTO

PUPOIONOIB30BAHUS

YMmenune peuiaTtb 3JICMCHTAPHBIC OHOJIOrTYECKHE 3aga4u, COCTaBJIATb CXCMbI

NepeHoca BEIeCTB U SHEPTUU B SKOCUCTEMAX (1IeTH MUTaHMS])

YMeHue BBINONHATH JJAOOpaTOpHbIE M NpaKTHUYECKUuEe pabdoThl, COOJII0NATh

npaBuiia Ipu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBAHUEM

YMeHue KpUTUYECKHM OILIEHMBAThb U HMHTEPIPETUPOBATH HH(GOPMALUIO
OMOJIOTHYECKOTO COJIEpKaHMs, BKIIOUYAIONIYIO IICEBIAOHAYYHbIE 3HAHUS U3
pa3nuyHbIX  UCTOYHMKOB (CMU, Hay4yHO-TOMYJSpHBIE  MaTepualbl);
paccMaTpuBaTh IJ100abHBIE JKOJOTMYECKHE IPOOJIIEMBl COBPEMEHHOCTH,

(GbopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HITHIO
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YMeHne co3naBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIEHUS,
0000mIass OMoJOrMYecKyl0 HWH(OpPMAIUI0 €3 HECKOJbKHX HWCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BATh MOHATUMHBIN arrapar OuoyIoruu



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

buonorus xak Hayka

buonorus — wmayka o xuBoil mpupone. Ponp Ouonorun B QopmMHpOBaHUHU
COBPEMEHHOM HayuyHOU KapTuHbI MUpa. CuctemMa OMOJIOTUYECKUX HAYK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHHUE, IKCHEPUMEHT, OIHCAHUE,

u3MepeHue, Kiaccuukanus, MOJEIUPOBAHUE, CTAaTUCTUYECKas oOpaboTka

JTAHHBIX )

JKuBnIe cCTEMBI U BX opranu3anus

2.1

XKuspie cucrtembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCUCTEM U UX pa3HOOOpa3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJIEKYJISIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpraHU3MEHHBIN, MOMYISUOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKHM. XHMHUYECKHE DJIEMEHTBhI: MAaKPO3JIEMEHTHI,
MHUKpO3J7eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKUMM BOIbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[IIGp)KaHI/Ie OCMOTHYECKOTO OanaHca

benku. CoctaB u cTpoeHue OenKOB. AMHHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHASI, BTOPUYHAS, TPETUUHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHYecKHe cBoicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas crnenupuuHoctb. Kodepmentsl. Burtamunbl. Otnnuus

(bepMeHTOB OT HCOPIraHNYCCKHUX KATaJIN3aTOPOB

3.3

3.4

VYrneBoabl: MoHOcaxapuabl (TIHOKO3a, pubo3a U Ae30Kcupudo3a), aucaxapHbl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmal, TIJIMKOTEH, IeJUII0JI03a).
buonornyeckne GyHKIUU YTIE€BOIOB.

Jlununael:  TpUrAMLEpUAbl,  cTrepouibl,  Qochomunuasl.  'mapodpuinbHO-
ruspopoOHbIe cBOMcTBa. buonornueckue ¢ynkuu nunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB U JIUIHIOB KaK HICTOYHUKOB SHEPTHU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX

kuciotr. Crpoenne u ¢ynkuuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:
CTpOeHHE U (QPYHKIIUU




3.5

[Mutonorus — Hayka o kietke. Knerounas reopus. MeTopl H3y4eHUsI KIIETOK

3.6

Knerka kak nenoctHas sxuBas cucrema. OOmiye MpU3HAKH KIETOK: 3aMKHYTas
HapyxHasi mMemOpana, monekynsl JIHK kak remermyeckuid ammapar, cucrema

cuHTe3a OeJika

3.7

Tunsl kneTok: sykapuotuyeckas U npokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
MpoKapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHue
JYKapUOTUUECKOW KJIETKH. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, >XKUBOTHOW H

IprOHON KIIETKU

3.8

IloBEpXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas MemOpana, e€ coiicTBa U pynkuuu. L{utonnasma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MATHYECKasl CeTb
(OIIC), ammapar ['onbmpku, im3ocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJAPUH, IUIacTUABL IIponcxokaeHrne MHUTOXOHIpPMM M IutacTui. Buasl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

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

3.9

3.10

4.1

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 00O0JO0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KIICTKC
H(PISHGI[CHTCJIBHOCTB KIICTKH

OOmeH BemiecTB, WM METa00au3M. AcCUMUIANUS (TUIACTUYECKHH OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BeUlecTB: aBTOTPO(HBIN U rerepoTpodHsid. Ponb

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPAICHUN SHCPIUU B KIICTKE

4.2

®dortocuntes. CBeroBas U TemMHOBas (a3wl poTocuHTe3a. Peakiuu doTocunTtesa.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (OTOCHHTE3 UM CHOCOOBI TOBBIIIEHUS €r0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTe3upylomue OakTepuu. 3HaueHHE XEeMOCHHTe3a IS

JKA3HU Ha 3emie

4.3

9HepFeTquCKHﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BbLIACJICHHUEC U
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. KI/ICHOpO)IHOQ OKHCJICHHEC, WJIH KJIETOYHOC

npixaHue. DPpGeKTUBHOCTh SHEPTeTUYECKOTr0 0OMEHa

4.4

Peakiiun marpuunoro cunTesa. ['enernueckas undopmarus u JJHK. Peanuzammst
reHeTuyeckol unHpopmanuu B kieTke. ['eHeTHMyecKMit KOA W ero CBOMCTBA.
Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsamus — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Posb pubocom B GuocuHTese Oenka




4.5

5.1

5.2

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Mcropus oTkpsitus BupycoB ([I.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIE
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunakrrka pacnpocTpaHeHHs BUPYCHBIX 3a00JICBaHHIA
Pa3zmHOXeHME U MHANBUAYAILHOE PA3BUTHE OPTraHU3MOB

Knerounslii UK, WIM KU3HEHHBIA IMKIT KIeTKU. MHTepdaza u MUTO3.
[Tpoueccrl, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUYIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HA0Op — KapHUOTHIL.
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wierkn — wmuto3. Craaum muto3a. [Ipomeccel, mpoucxonsdiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecmonoro
pa3sMHOXEHHUs: [eJIeHHEe HaJBOe, IIOYKOBAHWE OJHO- U MHOI'OKJIETOYHBIX,
CrIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €Iro 3HaUYCHUEC I CCIICKINN

5.3

5.4

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT 0ECIOI0ro.
Meito3. Craguu Meio3za. Ilporeccel, IpoucXOonsdiMe Ha CTaausX Meno3sa.
[ToBenenne xpomocom B Meiose. Kpoccunroep. buonormdeckuii cMmbpIca

3HaYEeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBBIE
JKEJIE3bl: CECMCHHUKU U ANYHHUKU. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIETOK —
rameT (CriepMatro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOCHUMA SIAIIEKIETOK U CIICpMATO30UI0B. OHJ'IO)IOTBOpCHI/Ie. HapTeHoreHe3

5.5

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(aMOpuorenes). Jranbsl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOpronansHoe pasButue. Tumbl
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HempsiMoe (JIMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3bIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pasButne pactenuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTaIuu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB

6.1

[Ipeamer u 3anaun reHeTuku. Mictopust pa3BUTHS TEHETHKU. BKitax pocCHUCKUX

U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. METonbl TeHETUKH



(TMOPUIOTOTUYECKUHA, LHUTOT€HETUYECKHU, MOJIEKYJISIPHO-T€HETUUYECKU ).
OcHOBHbIE TeHETHUECKHE MOHATUA. ['eHeTnYeckass CUMBOJIMKA, UCIIOJIb3yeMasi B

cXeMax CerH_[I/IBaHI/Iﬁ

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBJIeHHbIe [. MeHnenem.
Mounorubpuanoe ckpeuiuBaHue. 3aKOoH e€AMHOOOpa3usi TUOPHUIIOB TEPBOTO
nokosneHus. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
I'unioresa unctorsl ramer. [loJIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTHOPUIHOTO CKpEIIMBaHMS. AHaJIU3UPYIOLIEe
ckpeuBanue.  Mcmnonp30BaHME — AQHANM3UPYIOLIETO  CKPEUIMBAHUS IS

OTIpeJIeJIeHUs] TEHOTHUIa 0COOU

CuenieHHOe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHMIO TeHoB. HapymieHue cueruieHuss TE€HOB B pe3ylbTare
KpPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTnyeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpeIeNeHHE I0J1a. AYyTOCOMBI M IIOJIOBBIE
XPOMOCOMBI. I'omorameTHbele H reTeporaMCcTHbIC OpPraHu3MBbI. HaCJICIIOBaHI/IC

IIPU3HAKOB, COCIINICHHBIX C I10JIOM

6.4

H3meHunBocTh. BUJBl M3MEHUMBOCTH: HCHACIICACTBEHHAS WM HACJICACTBCHHAS.
Ponbp  cpenpl B HEHACHIEICTBEHHOW  WM3MEHUMBOCTH.  XapaKTEpHUCTHKa
MOAU(GUKAITMOHHOW W3MEHUYMBOCTH. BapuanuoHHBIM psaa W BapHallMOHHAS
kpuBasi. Hopma peaknuu mnpusHaka. KoigudecTBeHHbIE M KadyeCTBEHHBIC

MIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYNBOCTH

6.5

HacneactBennas, wuiaM TeHOTHNHYECKas, W3MEHYMBOCTh. KoOMOWMHATHUBHAS
W3MEHYUBOCTh. Melo3 W TONOBOM TMpolecc — OCHOBA KOMOMHATUBHOMN
W3MEHYMBOCTH. MyTalMoHHasT UW3MEHYMBOCTh. Kiaccubukanus MmyTaruii:
TE€HHBbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluil. MyTareHHbIe
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. M.

Basuiiosa

6.6

I'enetnka uyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TEHETHUKH
YyeJIoBeKa: reHealoTHYCCKUH, OJIM3HEIIOBBIH, UTOTCHETHYCCKUI,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeThuYecKkuil. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHHPOBAHHUE, TCHOTUITUPOBAHUE, B TOM YHUCJIIE C
momompio III[P-amanu3a. HacnencrBeHHple 3a0oiieBaHUS dYeIOBEKa: TEHHBIC
0ose3Hu, 0ONIE3HH C HACIEACTBEHHON MPEeapacioioKeHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuu. [IpUHIUIBI 370pOBOTO
oOpaza KW3HHM, JAUATHOCTUKH, TPOPWIAKTUKA U JICYCHUS TEHETHYECKUX

Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIBbTHPOBAHNUE. 3HAUYCHUE MEIUITUHCKON



TCHCTUKU B IPCAOTBPAIICHUN U JICUCHUH IT'CHCTUYICCKHX 3a00J1€BaHNH YeIOBEKA

7.1

7.2

7.3

Cenexnust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXJACHUE CEJIEKIUU U JOMECTHKAIUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOTO00pa3us
KYJIbTYPHBIX pacTeHHH. LIeHTphl MPOMCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,
opoJia, MTaMM

CoBpeMeHHbBIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBI OTOOPHI B
CEeJICKIIMU pacTeHUl M KUBOTHBIX. OIleHKa JSKcTepbepa. bnm3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBHIX IJTUHUH.
I'ereposuc, nnm rubpuanas cuina. HepoJacTBEHHOE CKpEUIUBAaHUE — ayTOPUIUHT.
Otnanénnas tuOpummsanmuss W e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 u
MOJIyY€HUE TOJUIUIONAOB. JIOCTHIKEHUS CENEKIIMH PACTeHU, XKUBOTHBIX U

MHKPOOPTraHU3MOB

buorexHonoruss Kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHEepusa. OTarlbl
co3nanua pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kietounas
nwxkeHepus.  Kinerouynele  KyJabTypbl. MEIKpPOKIOHAJIbHOE  PAa3MHOKEHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mpodimembl. MO — reHermdecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KIIACC

Kona

11

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAs OHOJIOTHS

DBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Bojouuu.  [lajmeoHTosnornyeckue:  MOCIENOBATENbHOCTD
MOSIBJICHUs] BMJIOB B IAJIEOHTOJIOTMYECKON JIETONMUCH, NepexoaHble (HOPMBI.
buoreorpaguueckue: cxoactBo u paznuuve GayH U (pirop MaTEepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M Pa3INunsi SMOPHOHOB PA3HBIX BHUJIOB
IIO3BOHOYHBIX. CpaBHI/ITeHBHO-aHaTOMI/I'-IeCKI/IeZ TOMOJIOTHYHBIC, aHaJIOTHUYHBbIC,
pPYIMMEHTapHBIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHUE: CXO/ICTBO
MEXAaHHU3MOB HAaCJIICACTBEHHOCTH M OCHOBHBLIX METa00INUECKUX HYTeI\/'I Y BCEX

OpraHnu3MoB

1.2

3BOJIIOI_II/IOHHa$I TCOpHUA 4. ﬂapBI/IHa. Hpeﬂnocmmcn BO3HHUKHOBCHUS

napBUHM3MA. JIBMOKyIIME CHIIBI 3BOJIIOLMM BUIOB 1o JlapBuHY (M30BITOUYHOE




13

pa3sMHOXEHHE IIPU OTPAHUYEHHOCTH PECYpPCOB, HEONpPEAeNEHHAs U3MEHUMBOCTD,
60pb0a 3a cylecTBOBaHUE, ECTECTBEHHBII 0TOOD)
Cunrernueckast Tteopust s3Bomtouuu (CTD) u  OCHOBHBIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOTIOUN

14

1.5

JBmkymue cuibl ((GakTopbl) SBOJIIOLMHM BUIOB B mpupoje. MyTanuoHHbII
nporecc ¥ KOMOWHATHBHAS M3MEHYHBOCTH. llomymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsmus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonili Gaxtop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK pe3yibTaT dSBOMIONUH. [Ipumepsl
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOp(O3bI U UANOAANTALINH.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHbIE (POPMBI BUI000OpA30BaHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJMOLMU:  (UIETUYECKAs,  JIUBEPrEeHTHasd,

KOHBCPI'CHTHAsA, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOLIUH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuHble TMPENCTABICHUS O 3apOXKIACHUM KU3HU. HaydyHble ruUmnoresbl
BO3HUKHOBEHHUS >KHM3HM Ha 3emsie: aOuoreHe3 M MaHCHEpMHs. XUMHUYECKas
SBONIONHUSA. ODKCINEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKOW HBOJIIOIUH.
Hauanpabie sTanbel Omosormdeckoit spomtonuu. ['mmnoresa PHK-mupa. IlepBbie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXKUBBIX OPraHu3MOB

Pa3Butne xusHu Ha 3emiie mo spaMm M nepuogam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa M e€ mnepuoAbl: KeMOpPHUICKUA,
OPIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHbINA, MEPMCKUMU.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
aHTPOIOr€HOBBIN. XapaKTepUCTHKA KJIMMara M TEOJOTHYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbI IBOJIIOLUN PACTUTEIBHOIO U JKUBOTHOI'O MUpa. ApoMOp(O3bl Y
pacTeHMid M JXKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMUPAHHE TPYIN >KUBBIX

OpraHu3MoOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBoJoUUd. (OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIIBI OPTaHU3MOB

2.4

DBOJIIOLMS YeNloBEeKa. AHTPONOJIOTHS Kak Hayka. Pa3Butue mnpenctaBieHUM o
MPOMCXOXKJACHUHM dYelloBeKa. MeToapl u3ydeHusi aHTpororeHesa. CXoOicTBa H
paznuuus 4eJoBeKa U )KMBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.

JiBmxymue cuisl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHUUBOCTh U




2.5

€CTeCTBEHHBI 0TOOp. OOmIEeCTBEHHBIM 00pa3 >KW3HU, W3TOTOBIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATIONUTEKH, YeroBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxoIku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM FOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: eBpOINeoUIHAs (eBpa3uiickasi),
HErpo-aBCTpPaJIONIHAS (3xBaTOpHanbHas), MOHT'OJIOUAHAS (a3marcko-
amepukaHckas). UepThl MprcnocoOIeHHOCTH MPEICTaBUTENEH YETIOBEUECKUX pac

K YCIIOBHSIM CyLIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXkKatrouias cpeaa

DKoJorus Kak Hayka. 3ajaud U pasjesbl dKOJIOrMU. MeToJpl IKOJIOTMYECKUX
UCCIeI0BaHMi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUsT OpPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, [IOYBCHHA, BHYTPUOPTraHU3MCHHAs

3.2

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abWoTHveckne, OMOTHYECKHE M aHTPONOreHHbIe. JlelicTBHE HKOJIOTHYECKUX

(hakTOpOB HA OPTaHU3MBI

3.3

AOunotuueckue (GaKToOphl: CBET, TEMIEpaTrypa, BIAXHOCTb. DOTONEPUOIHM3M.
[IpucnocoOnennss OpraHU3MOB K  JEHCTBUIO aOMOTHYECKHUX  (haKTOPOB.

buonornueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHUYECTBO, Mapa3uTU3M, MYTyalllu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), = aMEHCAIM3M, HeUTpaiu3M. 3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6HI€CTBaX

OKOJIOTUYECKHE XapaKTECPHUCTHUKU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeciin
nomyJjdanuu: YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJISALMY U €€ Peryisaius

COO6H_ICCTBa N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBaf,
MPOCTPAaHCTBEHHAs, Tpodudeckas (mumieBas). Buabl-momuHanTel. CBs3UM B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI). [Toustue 00 dKocuUCTEME U
6I/IOFGOHGH036. CDYHKHI/IOHZU'[BHLIG KOMIIOHCHTBI JKOCHCTEMBI. MPOAYUCHTEHI,

KOHCYMCHTBI, pCAYLCHTHI. prTOBOpOT BCIICCTB U IMMOTOK 3HCPTHUU B SKOCUCTCMC.



4.3

Tpodudueckue (TUIIEBBIE) YPOBHU OKOCHCTEMBI. [luieBbie Iiemu ©  CETH.
OcHOBHBIE TIOKa3aTEeNId IKOCUCTEMBI: OMOMAacca, MPOAYKIHUSA. IKOJIOTHYECKHE
MUPaMUIbLl: TPOAYKIUHM, YHUCIECHHOCTH, Ouomacchl. CBOHCTBA 3KOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUS, pa3Butue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOI'O WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpPONIOT€HHbIE 3KOCUCTEMBI. ATpPO3KOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruyeckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢akTop ycToWduMBocTH dKocucteM. CoxpaHeHHe

OHMOJIOrMYecKOoro pa3HooOpasus Ha 3emiie

4.4

Yuenue B.M. Bepnaackoro o Owocdepe. I'paHuibl, cocTaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero Gynakmuu. OcobeHHOCTH OMOCHEpH Kak
ri100aIbHOM 3KOCUCTEeMBI. J[MHamu4yeckoe paBHOBecHMe M oOpaTHas CBS3b B
onocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE LHKIBI JJIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh Orochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

UYenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE W3MEHEHUs B Ouocdepe.
I'moGasbHBIE YKOTOTHYECKUE TTPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABICHUS MPUPOAHBIMU pecypcaMd U HUX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuiit A.A., Py6ioB A.M. u 1ip.;
[Ton penakuueii [laceunuka B.B. Akunonepnoe o6mectBo «M3narenbcTBo
«IIpocemenue»

* buonorwus, 11 knacc/ Ilaceunnk B.B., Kamenckwmii A.A., Pyomos A.M. u ap.;
[Ton penakuueit [laceunnka B.B. Axumoneprnoe o61mectBo «3narenbcTBo

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Taceunuk B.B., llIsenos I'.I".O0mas 6uonorus. bazossiii ypoBenb. 10-11 kiacc.

MeTtoanyeckoe mocooue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

HueBnuk. py, Google Knacc, POIII, Yun.py
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