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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY JUIS OIpEACIICHUS
HOAX0/M0B K (DOPMHUPOBAHMIO CoOJepKaHus ydeOHoro mnpenmera «buonorus» cocraBuiIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIEJIEH, COJEpKAHUA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHMN K YPOBHIO HOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
O0MMX LENSIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O crienupuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IPUPOJBI M OOECHEYEHUM CYLIECTBOBaHMS 4YEJIOBEYECKOIO
obmiectBa. CoryiacHO Ha3BaHHBIM IIOJIOKEHUSIM, ONPEACTICHBl OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0ydyeHus,
BOCIIUTaHUsI M Ppa3BUTUS OOydyaroIIMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT 00s43aTeNbHOE NPEAMETHOE COJIEpPKaHUE, €ro CTPYKTYpYy, paclpeleieHHue I10
paszenaM U TeMaM, PEKOMEHyEMYIO MOCJIEI0BAaTEIIbHOCTh U3y4YEHUs y4eOHOro marepuana c
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTeJIbHOrO Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH 00y4aroXCs.

B mporpamme 1o OHONOTMHM Tak)Ke YYUTHIBAIOTCS TPEOOBaHHS K IIJIAHUPYEMBIM
JMYHOCTHBIM, METANpPEJIMETHBIM M MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-I103HABATEIbHOMN AEATEIbHOCTU/yUeOHbIX JeHCcTBUI 00ydaronmXxcs 1o
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEAIU30BaH IMPUHIIMII
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojormw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPHEHTAlMil  JIMYHOCTH, HKOJIOTUYECKOTO  MBIIUICHUS,
NPEJICTAaBICHUH O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOIIEHHEM K OKpYKaroen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUM, a TakKkKe
3HAHUH O CTPOCHUHU KHUBBIX CUCTEM Pa3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAIOLINX B HUX
IpPOIIECCOB B TMPOrpaMMe IO OHOJOTMU YJEIeHO BHHUMAaHHE HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMK  YEJOBEKAa, MEIWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHS,
000CHOBaHMS PKOJOTMUYECKH 1e1eco00pa3HOro MOBEACHUS B OKpPY>Karolled MpUpOAHOM cpene,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CHJIICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npeaMera «buosorus» MpoaAUKTOBaHO HEOOXOIUMOCTHIO 0OECTIeUeHHs YCIIOBUM ISl pellieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYEeCKOro 00pa3oBaHus, KOTOpas Mpernoiaraet
dopmupoBaHHe y OOYyYarOIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BakHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHue Yy OOydalOIIMXCsS MPEACTaBICHUH O HAayyHOW KapTHHE MHDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoOe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaéT YCIOBHS MJIS: TO3HAHWS 3aKOHOB JXHBOW TPUPOJIEI,
¢dopMupoBanusg (YyHKIUMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHOro obpasa
KHU3HH, 9KOJIOTUYECKOTO MBIIIUIEHUS, IEHHOCTHOT'O OTHOIICHHUS K )KUBOI MPUPOJIE U YETIOBEKY .

Bonbmioe 3HaueHune OMONIOTHS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a7a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMN oOydJarommxcs. M3yuenue
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Ounoaorun o0OecnieunBaer yCIIOBUS Ui (dhopMupoBaHUs MHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W HH(QOPMAIIMOHHBIX HABBIKOB, ICTETHUYECKON KYJIBTYpHI, CIIOCOOCTBYET
MHTETpaluy OMOJOTHYECKUX 3HAHUH C MPEICTABICHUSAMH W3 JIPYTUX Y4YEOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MOJI0KEHUS O MTpeIHA3HAYCHUH Y4eOHOTO
npenmera «buonorus» cocraBUiIM OCHOBY Ul ONpENENCHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOTO B MIPOrPaMMe MO0 OMOJIOTHH.

OT160p conepxkanus yueOHOro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIuecs JOKHbI
OCBOUTH 3HAHUS U yMEHHS, 3HaUUMbIe ISl (POPMUPOBAHUS OOIIEH KYJIbTYphI, ONpEAeIAonne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTelibHOCTH. Oco00e MECTO B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTECTBEHHO-HAYyYHOW KapTUHE MHpa U IEHHOCTHBIX
OPUEHTALMAX JTUIYHOCTH, CTOCOOCTBYIOIMINUX TYMaHU3AIIMK OMOJIOTMYECKOTO0 00pa30BaHus.

CTpyKTYypUpOBaHUE COJCpXKaHUS Yd4eOHOro MaTepuaja B TporpamMmme o OHOJIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00 OTIMYUTENBHBIX OCOOEHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBON OpraHu3alMiid U HBOJIONHMHU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOTo mnpeamera «BbHONOrHs» BBIIEICHBI CISAYIONINE COACpIKATEIbHBIC JINHUU:
«buonorusa kak HayKa. MGTOIH)I HAay4YHOI'O ITO3HAHUA, «Knerka xak Ouojiorudeckas CucreMay,
«Opranu3m kak Ouosoruyeckas cuctema», «Cuctema U MHOrooOpasue OpraHMuecKOro MUpay,
«OBOJIOLHUS )KUBOU MPUPOBD, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Leny u3ydyenuss yueOHoro mnpeamera «buosorus»» Ha 06a30BOM ypOBHE — OBJIAJCHHUE
00yJaromuMuUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3allMi JKUBBIX CHUCTEM
pa3HOro paHra u MpuoOpeTeHne YMEHUN UCIOIB30BaTh 9TU 3HAHMSI ISl TPAMOTHBIX JCHCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIEAYOMNX 3aay:

OCBOEHHE OOYYalIIUMUCA CHCTEMbl 3HAaHUH O OHOJOTHYECKHX TEOpHUAX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTEe3ax, MpaBWIaX, CIY>KalIMX OCHOBOW Uisi (OpMHUpPOBaHUS
HpeI[CTaBJ'IeHI/Iﬁ (6] eCTeCTBeHHO-HaquOﬁ KapTuHC MHpa, O MCTOAAX HAYYHOI'O I1IO3HAHMHA,
CTPOEHUH, MHOT0OOpa3sMM U OCOOEHHOCTSIX MBBIX CHCTEM pa3HOrO YPOBHsS OpraHu3alluy,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

dbopMupoBaHrUe y OOYyYaroIIMXCsl MMO3HABATEIbHBIX, MHTEIUIEKTYadbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH B Mpolecce aHaINM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U TIOJIXO/I0B K U3YyYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHE Yy OOydJaromuxcsi oOIe KyIbTyphl, (YHKIMOHAIBHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATH U OIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA KMBOW MPUPOIBI HA
OCHOBAHWU 3HAHUU U OIlbITa, MMOJTYYCHHBIX ITPU U3YUCHUU 6I/IOJ'IOI‘I/II/I;

dbopMupoBaHKEe y OOYyYarONIUXCS YMEHUW WIUTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKUX
3HAHUN B MPAKTUYECKON JEATETbHOCTH YEJIOBEKa, PA3BUTUM COBPEMEHHBIX MEIULIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHIA;

BOCIIMTaHUE y6e}K)IéHHOCTI/I B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOH IIpUPOALI,
HEO0OXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIOACHUS STUYECKUX HOPM IPHU MPOBEICHUN
OMOJIOTUYECKHUX UCCIICIOBAHMIA,

OCO3HAaHHE IEHHOCTU OMOJOTWYECKUX 3HAHWM JJIsl TIOBBIIMICHHUS YPOBHS SKOJOTHYECKON
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHWUM M YMCHUN B IMOBCEJAHEBHON KM3HHU IS OLCHKH
TIOCJICAICTBUI CBOCH JEATENPHOCTH IO OTHOLICHUIO K OKpYXaIIed cpene, COOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COONIOICHHE Mep MPOPUIAKTHKH 3200JIeBaHU.

B cucteme cpeanero odmiero oopasosanus «buosnorusy, uzydaemas Ha 6a30BOM YpOBHE,
SBJISIETCSL 00sI3aTENIbHBIM yYEOHBIM TPEIMETOM, BXOJSIIIMM B COCTaB IMPEAMETHOH 00JacTu
((ECTCCTBGHHO'Hay‘-IHBIG mpeaAMCTbD).

Jiist n3yueHust OMONIOTUM Ha 0a30BOM YPOBHE CPEIHEro OOIIero 00pa3oBaHUs OTBOIUTCS
68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOLIECTBEHHBIMU, TEXHUUYECKUMHU U APYTHUMU
€CTeCTBEHHBIMU HayKaMu, (Quiiocodueil, 3TUKON, 3CTeTHKON U mpaBoMm. Ponb Ouonoruu B
(opMHUPOBAHUN COBPEMEHHOM Hay4yHOU KapTUHbI Mupa. CucTemMa OMOJOTHYECKUX HayK.

Metoap!l Mo3HaHUS KUBOW MPUPOABI (HAOII0IeHUE, SKCIIEPHUMEHT, ONMCaHNe, U3MEpEHHeE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

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

Tabmuubl 1 cxembl: «MeTOABI TTO3HAHUS JKUBOW TIPUPOIBI».

JlabopaTopHbIe U IPaKTHYeCKHe PadoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IUYHBIX METOJOB MPU H3YUECHUHU
OMOJIOrN4YECKUX O0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALHSA.

Xusele cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonornu. OTIMuue >KHUBBIX
CHUCTEM OT HEOPTaHUYECKOW MTPUPOBI.

CgoiicTBa OuocucTeM H HX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MOMYJISUHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JleMoHCTpanum:

Tabmuupel u cxembl: «OCHOBHbIE NPHU3HAKU KU3HU», «YPOBHHU OpraHU3alluy KUBOU
PUPOBIY.

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XumMu4eckuii coCTaB U CTPOCHHE KJICTKH.

XWUMUYECKUH  COCTaB  KJIETKH. XWUMUYECKUE  DIIEMEHTHI: MAaKpOIJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosia 1 MUHEpabHbIE BEIIEeCTBa.

@yYHKIIMM BOJBl U MUHEpAJIbHBIX BElIECTB B KieTke. [loanepikaHne OCMOTHYECKOIO
Oananca.

benku. CocraB u cTpoeHre 6€IKOB. AMUHOKUCIOTEI — MOHOMEPHI OenkoB. HezameHnmblie
U 3aMEHHUMbl€ AMMHOKHCIOTH. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHkIMU OEITKOB.



®depMmeHTHI — OmoJornueckne Karanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyoctpatHas  crnenuduuHocts. Kodepmentsl. Butammbbel.  Otiauuust  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYraeBoabl: MOHOCaXapusl (II0K03a, pudo3a 1 Je30Kkcupubdo3a), 1ucaxapusl (caxaposa,
JAKTO3a) W IoJucaxapuibl (Kpaxmall, TIJIMKOIeH, LeJuloa03a). buonornueckue ¢QyHKIuu
YIJIEBOJOB.

Jlumuael:  TpUraMuepunasl, Qochonunuael, crepouabl. [uapodpmibHO-THAPOGHOOHBIE
cBoiicTBa. buonornueckue Gpynkuuu nunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB M JIMIHMIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnorsl: JJHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEUHOBBIX KUCIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[MuTonoruss — Hayka o kierke. KilerouHas Teopuss — npuUMep B3aUMOACHCTBUS UACH U
(GakTOB B HAYYHOM ITO3HAHUHU. MeTO bl U3YyUEHUS KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOmie Mpu3HaKu KIETOK: 3aMKHYTas Hapys>KHast
memOpaHna, mosiekynbl JIHK kak reneTnueckuil anmnapat, cucteMa CUHTe3a Oeka.

Tumbl KJIETOK: JyKapHOTHYecKas M IpokapuoTuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHe 3yKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M (yHkuuu. IluromiasaMa u e€ OpraHoMbL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxneHne MHUTOXOHIPUA U IIACTHI.
Bunsl nnactun. HememOpaHHbIe OpraHOM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, LIEHTPHOIIH,
PECHUUKH, KTYTUKU. DyHKIIMN OPraHOMA0B KIETKU. BKitoueHus.

Anpo — perynaropHslil neHTp KiaeTku. CTpoeHue sijipa: aaepHas o00ji0uKa, KapHoIia3ma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BEIECTB B KIIETKE.

JleMoHCTpanum:

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

[uarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXKHMBOW IPHUPOIE»,
«Pacnipenenenne XUMHYECKUX IIEMEHTOB B )KMBOW ITPUPOJIEN.

Tabmuel u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Mosekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxknennossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CtpoeHne 3ykapHOTHYECKON
KIeTKn», «CTpoeHHE XUBOTHOM KIETKW», «CTpOeHHE pacTUTENbHOW KIETKW», «CTpoeHue
IIPOKAaPUOTHUYECKON KIIETKN», «CTpOEHUE s11pa KIIETKN», « Y TIEBOABDY, «JIunmuasn.

OOGopyaoBaHue: CBETOBOW MHKPOCKOI, O0OpYyIOBaHWE I MPOBEACHHS HAOIIOICHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

Jlabopatopuast pabora Ne 1. «/3ydueHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
npUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHS KJIETOK DPACTECHWH, >KUBOTHBIX M
0axTepHii Mo MUKPOCKOIIOM Ha FOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE».



Tema 4. ’KuznenesareJLHOCTh KJIETKH.

OOMeH BemecTB, WIH METa0omu3M. ACCUMWISIMS  (IUIACTHYECKUd OOMEH) U
JUCCUMUJIISALIUS (SHEPreTUUEeCKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOIO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAaHEHUS BEUIECTB U SHEPTUU B IOHUMAaHUU METa0O0IU3MA.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbid. Pons pepmeHTOB B 00MEeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmum (doTocuHTe3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A IS KU3HU Ha 3emuie. BimsiHue ycmoBuid
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCUHTE3UPYIOIINe OaKkTepuu. 3HAUYCHHE XEMOCHHTE3a JJIs KU3HMU Ha
3emuie.

OHepretuyeckuii oOMeH B  KieTke. PacmiernyeHue  BeIIECTB, BbIJCIEHUE U
AKKyMYJIMPOBaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KuciopoaHoe OKHUCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIBHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHa.

Peaknun marpuuyHoro cuHTe3a. ['eHernueckas wuHbopmamus u JHK. Peamusamms
TeHeTUYeCKO HH(popMaluu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
maTpuuHblii cunTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl xu3HM — Bupycbl. HWcropus oTkpeiTus BupycoB (. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJa BUpYcoB. baktepuodaru. bonesnu
pacTeHHMIA, )KMBOTHBIX U YEJIOBEKAa, BHI3BIBAEMBIC BHpycaMu. Bupyc nMMmyHoIe(UIIMTa YeI0OBEKa

(BUY) — Bo30ymutens CIIMJla. OOpaTHas TpaHCKpHUINIWS, peBEpTasa W HWHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konsnos, /. 1. UBanosckuit, K. A. Tumupszes.

Tabmuupt w  cxembl: «Tunbl  nutanus», «Metabonuzm»,  «MUTOXOHIAPUS,
«JHepreTuueckuii ooMeny», «Xmopormnacty, «Dotocunrtes», «Crpoenne [JHK», «Ctpoenue u
dbyHKIMOHUpOoBaHHe TeHay, «CuHTe3 Oenka», «leHeTMueckwii Kkom», «Bupycem,
«baktepuodarn», «Ctpoenne u ku3HeHHbId 1mka Bupyca CIINIa, Oaxrepuodaray,
«Pennukanus JJHK».

Ob6opynoBanue: monenu-anmuukanuu «Yapoenue JJHK u tpanckpunums», «buocunres
Oenka», «CTpoeHHe KIETKW», MOojieTb cTpykTypsl JIHK.

Tema 5. PazMHoOKeHNe M HHAUBUIYAJIbHOE PAa3BUTHE OPTaHU3MOB.

Knetounslii 1k, wiv KU3HEHHBIM WK kieTtku. MHTepdaza m mwuros. Ilponeccst,
nporekaromue B uHtepdaze. Permnmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOKEHHUS M WHIWBHIYATHHOTO Pa3BUTHS
OpraHu3MOB.

Henenne xnetkn — muto3. Craauum murtosa. IIpouecchl, mpoucxonsiiue Ha Ppa3HbIX
CTaausIX MUTO3a. bruonorunueckuii CMpICI MUTO34.

[Iporpammupyemasi TuGenpb KJICTKH — aronTo3.

®opMBl  pa3MHOXKEHHsSI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  Gecmomoro
pPa3MHOXKEHUS: JIeJICHHe HaJBOE, MOYKOBAHHE OIHO- WU MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUE,
BET€TATUBHOE PAa3MHOKEHHUE. VICKyCCTBEHHOE KJIOHMPOBAaHHUE OPraHU3MOB, €r0 3HAUYEHUE IS
CEJICKITHH.



[TonoBoe pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOrO.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxoasmie Ha cragusx meiosza. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3Ha4YEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kemne3bl:
CEMEHHHUKU M sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3oup,
AWIEKIeTKa) — crepMaroreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHIEKICTOK H
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHOE pa3BUTHE (OHTOTEHE3). OMOpPHOHAIIBHOE pa3BUTHE (dMOpPHUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Yy IO3BOHOYHBIX JKHBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamMOpuonanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAILHOTO Pa3BUTHS: MPSMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHue cpenpl Ha pa3sBUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zBute pacteHuil. OHTOreHe3 BETKOBOIO PACTE€HHUs: CTPOCHUE CEMEHH, CTaIuu
pa3BUTHSL.

JleMoHCTpanum:

Tabmuiel u cxembl: «@OpPMBI pa3MHOXKEHHUSI OPraHU3MOBY, «J[BOHHOE OIIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOoe pa3MHOMXKEHUE pacTeHUui», «JlelieHne KieTKu
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XpOoMOCOMBI», «KIeTOYHBIM LMK,
«Permmukanus ITHK», «Mwuto3y», «Menos», «lIpsamoe u Henpsmoe passutue», «l'amerorenes y
MJIEKOMUTAOIINX U YeJI0BeKa», «OCHOBHBIE CTa I OHTOTECHE3a).

O6opynoBaHue: MHKPOCKOI, MUKpompenaparbl «CrepMaTo30UIbl MIIEKOMUTAIOLIET0),
«itneknerka MiekonuTawuero», «KapuokuHe3 B KJIETKaX KOpEIIKa JIyKa», MarHUTHas
MoJienb-anmiaukanus «/Jlenenne knetkn», moaens JJHK, Monens meTadaznoit XpoMOCOMBI.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

JlaGopatopHas pabota Ne 3. «HabmojeHne MUTO3a B KJIETKAaX KOHYMKA KOpeEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaGopatopnast pabota Ne 4. «V3ydyeHuwe CTpOEHMsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOTMU U
SMOpHOJIOTHUN B CTAHOBJICHUU FeHETUKHU. BKi1ag pocCHICKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHEeTUKU. MeToabl TeHEeTUKH (TMOpUIO0IOrMYeCKUd, LHUTOTCHETUYECKUH, MOJIEKYISApPHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE NTOHATHS. ['eHeTnYecKass CHUMBOJIMKA, UCTIOIb3yEMasl B
CXEMax CKpeIIMBaHHI.

3aKOHOMEPHOCTM  HAcCJIEAOBaHWS  INPU3HAKOB, YyCTaHOBIeHHble [.  MeHnenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eJMHO00pa3us THOPUIOB MepBoro nokojeHus. [Ipasuio
JOMHMHHMPOBaHMsI. 3aKOH pacIlEIUIeHHs Ipu3HakoB. ['mnore3a yucroTel ramer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH HE3aBUCHMOrO  HAcJelIOBAaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHOPHUIIHOTO CKpEIIUBaHMs. AHAIM3UPYIOLIEEe CKpEIIUBaHHE.
Mcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS [Tl OTPE/IeTIeHNs] TeHOTUIIA OCOOH.

CuennenHoe HaciefaoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
HacJe10BaHNI0 TeHOB. HapylieHue clerienrs TeHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHETUUeCKHEe KapThl.



I'enernka mosia. XpoMOCOMHOE OINpEETIECHUE Toda. AYTOCOMBI M MOJOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3mbl. HacnemoBaHue NpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbI ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HacjeACTBEHHas. Ponib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALUOHHOW H3MEHUYMBOCTH.
Bapuauuvonsslil psa 1 BapuanvoHHas Kpusas. Hopma peaknuu npusnaka. KonuyecTBeHHbIE U
KaueCTBCHHBIC MPU3HAKU ¥ UX HOpMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHONW N3MEHYMBOCTH.

HacnenctBenHasi, wiu reHoTUNWYeCKasi, U3BMEHYMBOCTh. KoMOMHATHBHAST M3MEHYHBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTarmoHHas
M3MEHUYUBOCTh. Kiaccuukamnmsi MyTanuii: TeHHBIE, XpPOMOCOMHBIC, Te€HOMHBIe. Yacrtora u
MPUYMHBI MyTaruii. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTHYECKUX DPSIIOB B HACIEICTBEHHOMN
n3menuuBocty H. . BaBumnosa.

BuesaepHas HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
TE€HEATOTUYECKUN, OJIM3HEIOBbIM, UUTOTCHETUYECKUN, OMOXUMUYECKUN, MOJIEKYJISAPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAeNICeHUE TE€HOTUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoribto III[P-ananusa. HacnenctBenusie 3a0oneBaHus
YeJIOBEeKa: TeHHbIe Ooyie3HH, OO0JIe3HM C  HACJICACTBEHHOM  MPEApacronoKEHHOCTHIO,
XpoMocoMHbIe Oosie3HH. ComaTHYeckue ¥ TeHepaTHBHBIC MyTaluu. CTBOJIOBBIE KIICTKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUArHOCTUKU, MPO(UIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oone3nell. MeanKO-TeHETHUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEIUIIMHCKONW TEeHETUKHU B
MPEIOTBPALICHUH U JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JleMoHCTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHWE W €r0 IIMTOT€HETUYECKass OCHOBaY,
«3aKOH pacHICIUICHUSI M €ro IMTOTeHETUYEeCKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«Jlurubpuanoe ckpeumBanue», «lL{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIUBAHUS,
«Merio3y, «BzaumoaencTeyue ajielbHbIX I€HOB», «I'eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
u 4denoBekay, «leHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUS, CICTUVICHHOTO C TIOJIOMY,
«KapuoTtunsl demoBeka W JKUBOTHBIX», «Buasl wu3MeHunBocth», «MonudukannonHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Tpynm KpoBu», «MyTallmoHHas
U3MEHYUBOCTBY.

OOGopynoBanue: Mojenu-anmuinkanuu «MoHOruOpuaHOe CcKpemurBanuey, «HemomHnoe
JOMUHUpOBaHUEY, «Jlurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpomnpenapar «Jlpo3oduna» (Hopma, myranuu Gopmbl KPbUTEEB U OKPACKH Tena), repbapuii
«I"0pox IOCEBHOW».

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

JlaGopaTtopnast pabota Ne 5. «M3yueHue pe3ysbTaToB MOHOTHOPHUAHOTO U JTUTHOPUTHOTO
CKpEIIUBaHUS Y IPO30(HITBI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHne MOAN(PUKAITMOHHON H3MEHYUBOCTH, ITOCTPOCHUE
BAPHALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBO.

Jlaboparopnas pabora Ne 7. «AnHamu3 wMyranuid y JApo3ouiibl Ha TOTOBBIX
MUKpOIpenaparax.

[TpakTuaeckast pabota Ne 2. «CocTaBieHue U aHAIH3 POAOCIOBHBIX YEITOBEKa.

Tema 7. Cesekuiust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenexkuusi KaKk HayKa U MPOIECC. 3apOoXKIECHUE CEeNIeKIUHU U qomectukanus. Yuenune H. U.
BaBwioBa 0 IEHTpax NPOUCXOXKIEHUS W MHOrooOpas3us KyJIbTYPHBIX pacTeHuid. LleHTpsl
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, LITAMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli U MHANBUAYAIbHBIH OTOOpPHI B CENEKLIUU
pacteHuil u kuBOTHBIX. OlleHKa 3KcTephepa. BIM3KopoaCTBEHHOE CKpEIUBaHUE — MHOPUAMHT.
Uucras nuaus. CkpenpBaHWe YWCTBIX JIMHWNA. [erepo3uc, wnum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanwe — ayTrOpuauHr. OtmanéHHas tuOpuausanus W e€ YCIeXH.
HcKyccTBEHHBIM MyTareHe3 W IOJIy4Y€HUE IOJIUIUIONI0B. JIOCTHIKEHMs CEeNeKUUU PacTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOJACTBA. ['e€HHAs HWHXKEHEpHUs. Talbl CO3JaHUs
pexomOuHanTHOM JIHK u Tpancrennsix opranuzmoB. Kinetounas wumxenepus. Kietounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHMW3MOB. OKOJOTHYECKHMEe M JSTudeckue mnpobremsl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JemoHncTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. ®@. 1BaHOB.

Tabmuiel u cxembl: Kapta «L[eHTpbI MPOMCXOXIEHUS W MHOTOOOpa3usl KyJIbTYpPHBIX
pacrenuii», «Ilopoasl moManTHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHu», «OTaanéHHas
rubpuam3anusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kiaerounele KylIbTypbl U KIOHHUpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOMY.

OOGopynoBaHue: MyJSKU TUIOAOB U KOPHEIUIOAOB JUKHX (OPM U KYJBTYPHBIX COPTOB
pactenwii, repoapuii «CellbCKOX03SUCTBEHHBIC PACTCHUS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METOMABI U JIOCTHIKEHHUS CEJIeKIMUM PACTeHH M KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TJIEMEHHYIO0 (hepMy, COPTOMCIBITATEHHBIM y4acTOK, B TEIIMYHOE
XO035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosonMOHHAS OHOJIOTHS.

[TpenanocklIKu BO3HMKHOBEHUS HBOJIOLMOHHON TEOPHH. ODBOJIOIMOHHAS TeOopus U €&
MecTO B OMOJI0rvH. BiMsiHue 3BOMIOIIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHU U IPYTHX HAYK.

CBuzerenbcTBa 3Bomonuu. [laneoHTosornyeckue: MOCIEA0BAaTENbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOM JieTonucH, nepexoansie ¢popMmel. buoreorpaguyeckue: cxoacTso
U paznuuue GayH u GIop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJICTBA M pa3IMyusl 3MOPHOHOB PA3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, AaHAJOTUYHbIE, PYJIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTeH Y BCEX OPTaHU3MOB.

OpomonnonHass Tteopus Y. JlapBuna. Ilpeamochuikd BO3HMKHOBEHHS JapBHHU3MA.
JIBukyliye Cuibl 3BOJMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeNeN€HHas W3MEHYMBOCTh, OOpb0a 3a CyIllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust sBotonun (CTI) u e€ 0OCHOBHBIE TIOJOKEHHUS.

Muxkpossoronus. [omynsanus kak eTuHULA BUAA U SBOJIIOLIUY.



JBmwxkymue cuibl ((hakTophl) BOIIONUN BUAOB B Mpupojae. MyTalMOHHBIH Tporecc U
KOMOWHATUBHAS W3MEHUYUBOCTh. [lomymsiuoHHBIE BOJIHBI u JApedd reHoB. M3omsaunus u
MUTpaIus.

EcrectBenHbIii 0TOOp — Hampapistomuid ¢daktop 3Bomonud. DopMbl eCTECTBEHHOTO
otbopa.

[Tprcroco0ICHHOCTh OPraHU3MOB KaK Pe3yJbTaT IBOMIONHH. [IpruMepsl TPpUCIIOCOOICHMIA
y opranu3mMoB. ApoMop(h03bl U UIUOA AT TAIIHH.

Bun w BumooOpasoBanue. Kputepun Buma. OcHoBHblE (HOpPMBI BHA000pa30BaHUS:
reorpapuueckoe, IKOJIOrHIECKOe.

Makpoaomrorusi. @opmbl 3BOTIONUK: (UICTUYECKAs, NTUBEPTCHTHAs, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoMOnUy.

[Ipoucxoxaenne  OT  HeCHEUMAIM3MPOBAHHBIX  HpeakoB.  IIporpeccupyromias
crenyanu3anus. AanTUBHas paguanus.
JleMoHCTpanum:

[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkenb, @. Mromep, A. H. CeBepuos.

Tabmuubl u cxembl: «Pa3Butue opraHudeckoro mupa Ha 3emie», «3apOobIIId
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHHUEY,
«EctectBennbiii  otbop», «MHoOrooOpasue copToB pacTeHui», «MHoOrooopasue Mopos
KUBOTHBIX», «Ilomymsanumy, «MyTanuonHas U3MEHUYUBOCTbY, «ApoMopdo3b1»,
«Mmnoananranuny», «OO6mas nereHepauusy, «JBwxyie cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. apsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnoco0ieHHOCTh
opranuszMoBy, «I['eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BU000Pa30BAHUEY.

Ob6opynoBaHKe: KOJJIEKIUS HACEKOMBIX C Pa3JINYHBIMU TUIIAMH OKPAacKH, HabOp MJI0A0B U
ceMsiH, kosutekuus «IIpumepsl 3alIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJienb « CTPOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KosuieKuus «@PopMbl COXPaHHOCTH MCKOIAaeMbIX
JKUBOTHBIX U pacTeHUi», Mozaenb anmmkanusa «llepekpéct Xxpomocom», BIaKHbIE IpenapaTsl
«Pa3Butne HacekoMoro», «Pa3BuTue mnATymIKM», MHKporpenapar «Jlpozodpuiay (HopMma,
MyTaluu (GOPMBI KPbUILEB U OKPACKH TEJIA).

JlabopaTopHble M IpaKkTHYeCKHEe PadOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHuE BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCHIOCOOJIEHHOCTH OpraHu3Ma Hu eé
OTHOCHUTEJIBHOTO XapaKTEPA».

Tema 2. Bo3HnkHOBeHHME M pa3BUTHE )KM3HU Ha 3emiie.

JloHay4HbIE TIPEICTaBICHUS O 3apOXACHUU >KU3HHU. HaydHble runore3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUSA. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMUYECKOW 3BoJronnK. HadanbHable Tansl Ouonornyeckoi spostonuu. ['umoreza PHK-mupa.
dopMHUpOBaHUE MEMOpPAHHBIX CTPYKTYpP M BO3ZHUKHOBEHHE MPOTOKIETKU. [lepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPIaHU3MOB.

PasButme >xu3Hm Ha 3emsie 1o dpam u nepuonaMm. Karapxeil. ApxeWckas H
npotepo3oiickast dpel. [lanmeo3oiickas spa u €€ TEpHOIbl: KEMOPHHCKUMA, OpPTOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIM, [IEPMCKHUH.

Me3so30iicKas opa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickas 3pa U €€ nmepro/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, AaHTPOIIOT€HOBBIM.
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XapakTepucTUKa KIMMara M TIeOJIOTMYECKUX MporeccoB. OCHOBHBIE 3Tallbl HBOJIFOLUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)keHue 3BONOUUUA. OCHOBHBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBOJIIOIMSL  4YeJIOBeKa. AHTpOINOJOrus Kak Hayka. Pa3Buthe mpeacTaBieHHil o
MIPOUCXOKICHUH YeloBeKa. MeTo bl u3ydeHus: antpornorene3a. Cxo/IcTBa U pa3inyus 4eJioBeKa
1 KUBOTHBIX. CHCTEMATUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuwxymme cuibl  ((pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHUMBOCTh U
ecTecTBEHHBIN 0TOOp. OOIIeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPya, MBILIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBH 3BOJIIOLIMM YEJIOBEKA: ABCTPAJIONMUTEKH, UENOBEK yMeEIbIH,
YenoBek mnpsaAMmoxondmuid, YenoBek HeaHaepraibckui, YenoBek pasymublid. Haxonaku
MCKOTIAeMBIX OCTATKOB, BPEeMsI CyIIECTBOBAHUS, 0OJIACTh PACIPOCTPAaHEHUsSI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHAas (eBpa3uiickasi), Herpo-
aBcTpajmoujHas  (9KBaTOpUAIbHAs), MOHIOJOWUHAS  (a3MaTCKO-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YEJTOBEYECKUX pac K YCIOBHUSIM CYyIIECTBOBAHUSI.
EnuncTBo uenoBeveckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Hoptpetsr: @. Penn, JI. ITactep, A. U. Onapun, C. Mumnep, I'. ¥Opu, Y. /lapBuH.

Tabmuner u cxembl: «Bo3aukHOBeHNe COHEYHON CHCTEMBI», «Pa3BUTHE OPraHHYECKOTO
mupa», «PacturenbHas kieTtka», <« KuBoTHas kierka», «lIpokapuoTuyeckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHM4ecKoro Mupay», «CpaBHEHHE aHATOMUYECKHUX YEepT CTPOECHUS
YeNoBeKa M YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTHYECKHX HaXOJO0K
MPEIKOB COBPEMEHHOr0 4YenoBeKay», «J/[peBHeitmme moam», «/peBrue moan», «llepBbie
COBpPEMEHHBIE JIF0IN», «UeloBeuecKre paco.

Ob6opynoBanue: wmynsku «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJONMUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIA U300pakeHHs KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeJIOBEeKa (KaMHU-YOIIEphl, pyousia, ckpebiia), reoXpoHOJIOTHYecKass TabuIia,
KOJUTEKIHs «POPMBI COXPAaHHOCTH MUCKOMAEMBIX YKUBOTHBIX U PACTCHUID.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktiueckast padota Ne 1. «M3ydyeHne MCKOMAEMbIX OCTATKOB PACTEHHUH U KHUBOTHBIX B
KOJUTCKIIHSX).

DKCKypcusi «DBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN WITH
KpaeBequecKuil My3en).

Tema 3. Oprann3msl 4 OKpPY:KaOIAs cpeaa.

DKOJIOTHS KakK HaykKa. 3aJadyd W pas3/elibl JKOJOTHH. MeToAbl IKOJIOTHYECKUX
MCCIIeI0BaHMM. DKOJOTHIECKOE MUPOBO33PEHNE COBPEMEHHOTO YeTIOBEKA.

Cpenpl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3MYIIHAs,  IMOYBEHHAs,
BHYTPUOpPraHU3MEHHasl.

Oxonornueckue (akropel. Kmaccudukamus sKogorndeckux (PakTopoB: aOMOTHUECKHUE,
OMOTHYECKHUE M aHTPOIOTECHHBIE. J[eCTBHE YKOJIOTHIYECKUX (PaKTOPOB HA OPTaHU3MBI.

AOuotnueckue  (QakToOpel:  CBET, TEMIleparypa, BIAKHOCTb. DOTONMEPUOAU3M.
[TpucniocoOneHust OpraHu3MOB K ASHCTBHIO a0MOTHUYECKUX (PaKkTOpoB. brongornveckre puTMbl.
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buotnueckne  ¢dakTopel. Buabl OMOTHYECKHMX  B3aUMOJICHCTBUN:  KOHKYPEHITHUS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, Kooneparus, MyTyaJu3M, KOMMEHCATN3M
(KBapTHUPAaHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHEe OHMOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyJsaiuu. OCHOBHBIE MOKA3aTead MOMYJIALUU:
YUCJIEHHOCTh, IJIOTHOCTb, POXIa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JluHammxa
YUCJIEHHOCTHU NOIMYJISIUY U €€ peryJsiusl.

JdemoHcTpanuu:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. ['exkens.

Tabmuubl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«Dortonepuogusm», «llomymauuny, «3aKOHOMEPHOCTH pOCTa YHWCIEHHOCTH TOMYJISIHUN
uHpy3opun-Tyhenpkny, «llumepsie nenmny.

JlaGopaTopHble U NpaKkTH4YecKHe padoThi:

JlabopaTtopHnast padota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTEHHUI U3 PA3HBIX MECT
0oOUTaAHUS.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTiueckas pabota Ne 2. «Iloacuér mIOTHOCTH NOMYJISILUIA Pa3HbIX BUIOB PACTEHUN».

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHE CUCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OWoleHo3a:  BHJOBafd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Dkonoruyeckue cucreMbl (dkocuctemsbl). [lonstne 00 3KocucTeMe W OHMOTeOIEHO3E.
OyHKIMOHATIBHBIE KOMIIOHEHTBI AJKOCHCTEMBI: MPOAYLEHTHI, KOHCYMEHTBI, pPEIyLCHTEHI.
KpyroBopor BemecTB M TOTOK SHEprud B dKocucreme. Tpoduyeckume (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCHUCTEMBI: OHOMacca,
OPOAYKLUSA. DKOJIOTMYEeCKHe NHpaMHbl: HPOAYKIMHM, YHUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. CyKieccus.

[IpuponHbie 3KOCHCTEMBL. JKOCHUCTEMBI 03€p M peK. OJKOocHcTeMa XBOWHOTO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpONOreHHbIE 3KOCUCTEMBL. ATPOIKOCUCTEMBI. Y pOo3KocucTeMbl. buosnoruueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak (akTop ycTonduBOCTH dKocucteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6muocdepe. I'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo u ero ¢QyHkiuu. OcobeHHOCTH Ouocdepbl Kak rI00aJbHONH 3KOCHCTEMBI.
JunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTbl BemecTB M OHOT€OXMMHMYECKHE LMKIBI 3JI€MEHTOB (YyIriiepoaa, a3zoTa).
3oHanbHOCTH OuOchepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emun. AHTPONIOTEHHBIE U3MeHeHus B onocdepe. ['mobanpHbIE
HKOJIOTMYECKHE TPOOIIEMBI.

CocymiecTBoBaHnE IPUPOBI U YenoBeyecTBa. CoxpaHeHne OMOpa3HOOOpa3us KaKk OCHOBA
ycroitunBoctu 6ruocdepsl. OcHOBa PallMOHAIBLHOIO YIPABICHUS MPUPOJHBIMHU pECypcaMH U UX
UCHoJIb30BaHue. JlocTrkeHus: OMOIOTHH U OXpaHa MPUPOIbL.

JdemoHcTpaumuu:

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

Tabmuubl u cxemsl: «Ilumesbie nenu», «buoreHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenmn nutanus», «konoruueckas nupamuna», «buocdhepa u yenosex»,
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«OKocucremMa IMIMUPOKOJIMCTBEHHOTO Jieca», «IKOCHUCTEMAa XBOWHOro Jjeca», «buoueHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOrE€HHBIE BO3JEHCTBUS HA IMPUPOLY»,
«BaxkHelue MCTOYHMKHU 3arpsi3HEHMS BO3JyXa U I'PYHTOBBIX BOI», «IlouBa — BakHenInas
cocrasisomas ouocheps», «PakTopsl Aerpaganuu nouBy», «IlapHukosslil 3¢ ek, «DakTopsl
PalMOaKTUBHOTO 3arpsi3sHeHus 6uocdeprl», «O01Ias cTpykrypa ouocheps», «Pacnpoctpanenue
XKHU3HU B Onocdepey, «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuochepey,
«Kpyrosopor azora B IpUpOIE».

ObopynoBanue: MOJIEJIb-aNIIUKALUs «Tunnynsie OHMOILICHO3bD», repoapuii
«PactutenpHble  coobOmiectBa»,  Kkoiwiekuuu — «buomenos», «Bpenurtenn — BakHeHmmMx
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOapuu ¥ KOJUIEKIIMM pPAcTeHUHM U KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpylaM oaHoro Buaa, Kpacnas kaura Poccuiickoi
Ddenepanun, N300pakeHNsI OXpaHIEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[NPOI'PAMMBI 110 BHUOJIOTUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cornacho ®I'OC COO, ycraHaBnuBaroTcsi TpeOOBaHHUSA K pe3yjbTaTaM OCBOEHUS
00y4JaOIUMHUCS TIPOTPaMM CPEIHETo 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIPESIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYpPC JHUYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCTA «buoinorusay BbIJICJICHBI
CIEyIOIIMe COCTABIAIOIINE: OCO3HAHME OOYYAIOIIMMHUCA POCCHUHCKON  TIpa)KAaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEIEHUIO,
HaJIM4YUEC MOTHBALIUU K 06yquI/1}0 6I/IOJ'IOFI/II/I, HECJICHAIPABJICHHOC PAa3BUTHC BHYTPCHHUX
yOEKIEHUHM JTMYHOCTH Ha OCHOBE KJIFOUEBBIX LIEHHOCTEW M MCTOPUYECKHUX TPaJWLUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOICTBOBATHCA B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  yCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTr0 O00pa30BaHUs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTh LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHS Tpenmera «bHOJOTHS» MOCTHraloTCs B €IUHCTBE
y4eOHOM W BOCTIHUTATEIbHON AEATEIHLHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMU U JYXOBHO-HPABCTBCHHBIMH LHCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe TpaBHJIaMH W HOPMaMH TIOBEJCHHUS M CIIOCOOCTBYIOT IpOIleccaM CaMOITO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEIOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aMMHOTO
YBaXEHUsI, OEpEeKHOr0  OTHOIIEHUS K  KyJbTYpHOMY  HacleIdi0 M TPaJAULUIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAroLIEn cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCSI PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEM
HOSHHI/I@ﬁ JIMYHOCTH, CHUCTEMOU HOCHHOCTHBIX OpHeHTaHHﬁ, IMMO3UTHUBHBIX BHYTPCHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacuIiMpeHne XU3HEHHOTO OIbITa U OMbITA JAEITETbHOCTA B IMPOIECCE peaTn3allid OCHOBHBIX
HATpPaBIIEHU BOCIIUTATEIHHOMN JI€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOro BOCIIUTAHUS:
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c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  00ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHUEC CBOMX KOHCTUTYIMOHHBIX IIpaB M O6H33,HHOCTCI>1, YBaAXXCHUC 3aKOHa M
MIPABOIOPSAJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOECKTOB,
pCeIICHUN y‘-I€6HbIX U I103HABaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU 6I/IOJIOFI/I‘-IGCKI/IX 9KCIICPUMCHTOB,

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TIO3HMIIMIO TIO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YyMEHHE y4YWUThIBaTb B CBOMX JECHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJICH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAIEHBIM
MOJIOKEHUEM;

FOTOBHOCTb K COTPYJHHUYECTBY B IIPOILECCE COBMECTHOTO BBIMOJHEHHS Y4YEOHBIX,
MO3HABATENIbHBIX M HUCCIEOBATEIbCKUX 33Ja4, YBAXKUTEIBHOTO OTHOILIEHUS K MHEHUIO
OIIOHEHTOB IPH 00CYXJAEHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COIEPKAHNUS;

TFOTOBHOCTb K T'YMaHHUTAapHOU U BOJIOHTEPCKOU JI€ATEIIbHOCTH;

2) NaTPHOTHUYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPaXKTAHCKOW UICHTHUYHOCTH, TATPUOTH3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH mnepen PoauHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOI SI3bIK U KyJIBTYPY, POILIOE M HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHE K NPUPOJHOMY HACIEAWI0 M MNaMSATHUKAM MPHUPOJIBI,
JIocTKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
6I/IOJIOFI/II/I, IMOHUMAaHU 3HaYE€HUsI OMOJOTUHU B [IO3HAHUN 3aKOHOB IIpUPOAbI, B )KU3HH YCJIIOBCKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeiHast yOex IEHHOCTh, TOTOBHOCTH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 M MPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHHE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMUTENSAM, CO3JaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHA HeHHOCTeﬁ CEMEVHON >XU3HU B COOTBETCTBUHU C TpagulusaAMU HapoOaO0B
Poccuwn;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs ICTETUKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;

MMOHUMaHUE SMOLIMOHAIBHOTO BO3/ICHCTBHS KUBOW MPUPOABI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BUIAX HMCKYCCTBA, CTPEMIIEHHE MPOSIBIATH
KauecTBa TBOPUYECKOH JIMUHOCTH;

5) ¢usuyeckoro BOCHHMTAHHMSA, (POPMHPOBAHHUA  KYJIbTYPHI 30POBbS H
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

MOHMMAaHHE U peain3als 3J0pOBOro U 0E30MacHOro 00pasa KU3HHU (370pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHYECKHUX TMPaBUJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
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perynspHas (u3Mueckas aKTUBHOCTb), OEpEXKHOro, OTBETCTBEHHOI'O U KOMIIETEHTHOTO
OTHOILIEHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPABWJI HWHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€3011aCHOTO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HaHME MOCJIEICTBUM M HENPUATHS BPEIHBIX MNPUBBIYEK (yHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TFOTOBHOCTb K aKTUBHOM JEATEIbHOCTH TEXHOJIOIMUYECKON U COLIMAIbHON HAIIPABICHHOCTH,
CHOCOOHOCTh ~ MHHUIMHUPOBATH, IUIAHHUPOBATH W CAMOCTOSITEJIBHO  BBIOJIHSATH  TaKylO
NeSITeTTbHOCTD;

UHTEpEeC K Pa3Iu4HbIM chepaM NMpodhecCHOHAIBHONW NeATEIbHOCTH, YMEHHE COBEpILATh
0CO3HaHHBII BBIOOP OyAyIIel podeccuu U peaarn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE [IIaHBI;

FOTOBHOCTb U CIIOCOOHOCTh K 0Opa3oBaHMIO U CaMOOOpA30BAaHUIO Ha MPOTSKEHUHM BCEH
KHU3HH,

7) 3K0JIOrHYeCKOIr0 BOCTIMTAHUS

9KOJIOTUYECKHU 1Ies1ecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HU Ha 3emile,
OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIBTYphl: NMPUOOpETEHHE OIbITa IIAHWPOBAHUS
IOCTYTIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPY KAIOLIEH Cpe/ibl;

0CO3HaHME INI00AIBHOrO XapaKTepa 3KOJIOIMYECKUX Npo0seM U IMyTel ux peleHus;

CIOCOOHOCTH HCIIOJIb30BATh NMPHOOpPETaEMbIe IPU U3YYEHUH OMOJIOTMU 3HAHWS U yMEHUS
IpU pEHICHUH TMPOoOJieM, CBSI3aHHBIX C PAIMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0IeHNE
IpaBUJ MOBEACHHUS B INPHPOJIE, HANPABICHHBIX HAa COXpPAHEHUE PABHOBECHs B 3KOCUCTEMAX,
OXpaHy BHUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HENpUATHE NEHCTBHUN, NMPUHOCAIIMX BPEI OKpYKAIOIIeW MPHPOIHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJOTUYECKHE MOCIEICTBUS MPEANPHHUMAEMBIX
JEUCTBUN U NPENOTBPALLATD UX;

HAJIMYME Pa3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KyJbTYphl, OIBITA
NEeSITeTPHOCTH  OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMH B
MI03HABATEBHOW, KOMMYHUKATUBHOW W COLMAIBHOM TpPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPaKTUYECKOH J1eATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKH ¥ OONIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JIHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYJIBTYPHOM MHpE;

COBEpPILEHCTBOBAHUE SA3BIKOBOW U UUTATEIBCKOW KYJIBTYphI KaK CPEJICTBA B3aUMOACHCTBUS
MEXTY JTIFOJIbMU ¥ TTO3HAHUS MUPA;

MOHMMaHUEe crenupuKu OUOJIOTUM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOTO HAyYHOTO MBIIUICHHUS, CO3/JaHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOLIEM
MHUpe KaK O €IUHCTBE NPUPOABI, YelIOBeKa U OoOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH M PEelIeHHH TPOOIeM COXpaHEHHsI TPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHU UTSI COBPEMEHHOW IMBHIIM3AIMU: 00ECTICUeHUS
HOBOT'O YPOBHSI Pa3BUTHUSl MEIMIIMHBI, CO3JIaHHE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
peuath pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, TIOMCKA IyTeH BBIXOJIAa U3 III00AIBHBIX
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9KOJIOTUIECKUX TIPOOJIeM H 0OecrieueHus epexoaa K yCTOMYNBOMY Pa3BHTHIO, PAIMOHATILHOMY
MCIIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJyYEHUU OMOJOTHYECKUX 3HAHWUU B IIEJISX TOBBINICHUS OOIIeH
KYJITYpbl, €CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAILHOU
IPaMOTHOCTH 00ydJaronmxcs, GopMupyeMoi pu U3y4eHUH OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TMO3HAHUS, HCIIONB3yeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCITOJIB30BaTh TIONydYacMble 3HAHUS IS aHajdn3a W OOBSCHEHHS SBICHUUN
OKpY’KalOIIer0o MHUpa M TPOMCXOJIIIUX B HEM W3MEHCHHH, yMEHHWE JeiaTh OOOCHOBaHHbBIC
3aKIIIOYCHUSI HAa OCHOBE HAYYHBIX (AKTOB M HMEIONIMXCS JaHHBIX C IIEJBI0 TTOJTY4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS JUISL pEIIeHUs
npo0JIeM B peabHbBIX KU3HCHHBIX CUTYAIIUsX;

OCO3HAHME IICHHOCTU HAayYHOW JEATEIbHOCTH, TOTOBHOCTh OCYIICCTBIJIATH MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHINBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHHWA IO OWOJOTMH B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METAINPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs yueOHOro mpeamera «buojorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYalOIMXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOlIeHaAYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEITOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
ABJIEHUE, TPOLECC, CUCTEMa, HAy4YHbIM (aKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEpCAJIbHbIC
yueOHble JieiicTBUs (MO3HaBaTellbHble, KOMMYHHKATUBHbIE, PETYJISATUBHBIE), 00ECIeUnBaIOLIIe
¢dbopMupoBaHUEe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAJIbHOM KOMIETEHLMU 00ydYaroImxcs,
CIIOCOOHOCTh o0Oy4aromuxcs HCIIOJIb30BaTh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHUBEpCaJlbHble y4yeOHble JIEHCTBUS B IO3HABaTEIbHOH W
COLIMAJIbHON IIPAKTHKE.

MeranpenmMeTHble pe3ysbTaThl OCBOEHUS IMPOTPaMMBbI CpeIHEro oOIero oOpa3oBaHUs
JIOJIKHBI OTpaX<aTh:

OsgJ1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH ACHCTBUIMU:

1) 6a3oBbIe JOorHYeCcKHE TeHCTBUS:

CaMOCTOSITENIbHO (POpPMYIMpPOBaTh M aKTyallM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaIu3a,
CHHTE3a, CpaBHEHHMA, KIAacCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBAThb CMBICH OHOJIOIMYECKHX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBA3H C JPYTHMMH MOHATHIMH);

ONpENEeNATh LENN JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH HX JTOCTHXKECHUS,
COOTHOCHUTB PE3YNbTATHI ACATEIBHOCTH C ITIOCTAaBICHHBIMU LICIISAMU;

UCIOJIb30BaTh OMOJIOTHUECKUE MOHATUS AN OOBsACHEHHS (AKTOB W SIBICHUH KUBOMH

IPUPOJIBL;
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CTPOMUTH JIOTUYECKHE PpACCYyXkJIEHUS (MHAYKTHUBHbIE, JEIyKTHBHbBIC, II0O aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOTMYECKMX OOBEKTaX, a TAKXKe MPOTUBOPEUYMH pasHOro poja,
BBISIBIICHHBIX B PA3IUYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh IUJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLEHWBATh COOTBETCTBUE PE3YJIbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAMHUPOBaTh M BBIIOJHATH pabdOTy B YCIOBHUAX pEajlbHOrO, BUPTYaJIbHOI'O U
KOMOMHUPOBaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIQ/IETh HaBbIKAMM yU€OHO-HCCIIEOBATEIbCKON U MPOEKTHOM AESITENbHOCTU, HaBbIKAMU
paspelnieHus npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOHMCKY METOOB
pelIeHHs MPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B IIO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHbIE BHUJbI JAESITEIBHOCTH [0 IOJIyYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAllUY, IPEOOPa30BaHUI0 U NMPUMEHEHHUIO B YUEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IPOEKTOB;

(dbopMHpOBaTh HAYYHBIH TUIl MBIIUICHHS], BIAJ€Th HAYYHOM TEPMUHOJIOTHEN, KIIIOUEBBIMU
HNOHSTUSIMA U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B 0Opa30BaTEIBHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYalUsX;

BBIABJISIT NPUYMHHO-CICACTBEHHBIE CBSI3M U aKTyaJM3MpOBaTh 3aJady, BbIABUIaThb
runore3y e€ peuieHusl, HaxOIuUThb AapryMEHThl [Js JO0Ka3aTelIbCTBa CBOMX YTBEP)KICHH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE pEUICHWS 3a7aud pPe3yJbTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISAITh 1EJICHAIIPABICHHBIM MOUCK MEpEeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
npo¢eCCHOHATIBHYIO CPEAY;

yMeTh NEPEeHOCUTh 3HAHMWS B  IIO3HABATENbHYID M  IMPAaKTHYECKyl0  00JacTu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00s1acTei;

BBIIBUTaTh HOBBIE WUJEW, IpEAararb OPUTMHAJIBHBIE MOAXOABI W PELIEHMs, CTaBUTh
npoOJIeMbl U 33]1a4u, JIOMyCKaloIIKe albTepHATUBHbIE PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHMKAaX HMH(MOpManuu (Tekcre yueOHOro mocolus,
HAYYHO-TIONYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsSX M CIPAaBOYHHMKAX, KOMITbIOTEPHBIX
0a3ax JnaHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO pPa3IUYHBIX BHJIOB U (HopM
MPEeJICTaBICHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynMpoBaTh 3ampochl W NPUMEHSATh pa3IUYHble METOAbl MpH IOUCKE U O0TOOpe
O6uonornyeckoi HHGopMaIK, He0OX0IUMOM JJIS BHIIOJTHEHUSI yUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BAHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY AKTUBHOT'O UCIIOJIB30BAHUS PA3JIUYHBIX ITOUCKOBBIX CHCTEM;
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CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (OpMY TMPEACTaBICHUS OHOJOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BAaTh HAYYHBIH S3bIK B KaueCTBE CpEACTBAa IMpH paboTe ¢ OHOIOTHYECKOM
uH(popMalMel: MPUMEHITh XUMUYeckue, (U3NYecKue W MaTeMaTH4eCKHe 3HAKU U CHMBOJIBI,
dbopmyinbl, abbpeBUaTypy, HOMEHKJIATYypy, HCIONb30BaTh M MPEOOPa3OBbIBATh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJAJCTh HABBIKAMU pACHO3HABAHUS M 3alIMThl WHGpOpMANMK, HHOOPMAIIOHHON
0€30MacHOCTH JIUYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMHU 1€l CTBUSIMMU:

1) o6mennme:

OCYILECTBIISITh KOMMYHHKAIIMA BO BceX cepax )KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIM JUCKYCCUU MO CYIIECTBY 0OcCykaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3bIBaTh
CY)KJCHHSI OTHOCUTEJIbHO BBIMIOJHEHHS TMpejiaraéMoil 3aqadd, YYHUTHIBAaTH MHTEPECHl U
COIIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOAJIbHBIC CPEACTBA OOMICHHs, MOHUMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallUd, yMETh CMATYaTh KOH(JIUKTHI U
BECTH MEPErOBOPHI;

BJIQJIETh PA3JIMYHBIMU cloco0aMu OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMEpEHUs
JIPYTUX JIOAEH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHHE K COOECEIHUKY U B KOPPEKTHOH (dopme
bopMyIIUpOBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cCOBMeCTHAs 1eSITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaTbHONH pabOThI IpU
peleHn OMONIOTnYecKol MpobsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOAEHMCTBUSI IPH pPELIEHUN yueOHO! 3a/1auH;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBHI C y4yéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPraHW30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA MO €€ INOCTHUKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCHpeNeNaTh PO C YYETOM
MHEHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOU pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJaJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMH pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPAaTETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryaIsTUBHBIMH 1€ CTBUSIMU:

1) camoopranu3amnms:

UCIMOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ul BBIABICHHA NpoOJIeM M UX pELIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYaIHsIX;

BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHHI 1€JIEBbIE€ U CMBICIOBBIE YCTAHOBKH B CBOMX
JNENCTBUSAX M TMOCTYINKaxX IO OTHOIIEHUIO K >KMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKpYXKaroIIuX;
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CaMOCTOSITENIbHO OCYILECTBJIATh TO3HABATENIbHYIO AEATENbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3a7adyd B O0Opa30BaTEIBHON JACSITENHLHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

CaMOCTOSITEJILHO COCTABJIATH IUIaH PeLIeHUs NpoOIeMbl ¢ y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEAIOUTCHUN;

JieN1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELLCHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (HOPMUPOBAHHIO M TPOSIBIICHUIO MIMPOKOH APYIUIIMH B PA3HBIX 00JIaCcTAX
3HaHMUN, IOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIEATEILHOCTbh, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LIEISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICJIUTEJIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHHM, HCIOIB30BATh MPUEMBI pedIIeKCUU
JUIsl OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIleHMS;

YMETh OLICHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEIICHHS M0 UX CHIDKEHUIO;

NPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3yJIbTAaTOB JACSITEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:

IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U @pT'YMEHTHI JPYTUX MIPH aHAIIM3E PE3YJIbTAaTOB JACITEIbHOCTH;

IIPU3HABaTh CBOE MPAaBO U MPABO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl ocBoeHus: nporpamMmmbl COO no 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue g yueOHoro npeamera «buonorus» HayyHble 3HaHMS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIBI
JeSITeBbHOCTH 10 MOJyYSeHUIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWH B Pa3IUYHBIX y4eOHBIX
CUTyallUsX, a TaKK€ B pEATbHBIX >KU3HEHHBIX CUTYyallUsX, CBA3aHHbIX ¢ Ouomorueid. B
porpaMMe NpeMETHbIE PE3YJIbTaThl IPEICTABIEHBI 110 TOAaM 00Y4YEHHUS.

[IpenmerHble pe3ynbTaThl OCBOEHMs YyueOHoro mnpeamera «buonorust» ¢ 10 knacce
JIOJKHBI OTPakaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ W POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa Ul PelIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJAEpKaHUE OMOJOTMYECKUX TEPMHUHOB M MOHATUMN: KHU3Hb, KJIETKa,
opranu3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIllCHHEe JHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMs KHBBIX CHCTEM, CaMOBOCIPOHM3BEICHHUE
(penpoyKIHst), HACIEACTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHE H3jaraTb OHOJOTHYECKHe TEeOpHH (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHAs,
LEeHTpajbHas JorMa MOJeKyJsapHoi Ouonorun), 3akoHbel (I. Menpens, T. Moprana, H. H.
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BaBuoBa) u yueHus (0 eHTpax MHOTrooOpasus U MPOUCXOXKIACHUS KyIbTypHbIX pactenuid H. 1.
BasuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMAM;

YMEHHE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHWS B OMOJIOTWMHU: HAOIIOJCHUE U ONMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHMM, OpraHu3alus ¢ MpOBeIeHHE OHOJIOTrHYEeCKOro
SKCHEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX MOHSATHM,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJYUYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIEIATh CYLIECTBEHHBIE NPU3HAKKA BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHA BEUIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKOoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, PA3MHOXKEHUSI, NHIUBUAYAIbHOIO PA3BUTHS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOTYYCHHbIE 3HAHUS 71 00BSCHEHUS OMOJIOTHYECKUX IMPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B TOBCEJHEBHOM KU3HHU C LEJIbI0 O0eCIieueHus
0€30MacCHOCTH CBOEr0 3J0pOBbS M 30POBbSl OKPYXKAIOWIUX JIIOJEH, COONMIOJEHUS HOPM
rPaMOTHOTO TMOBEACHHS B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HEO0OXOIUMOCTU
WCIIOJIb30BaHUsl JOCTUKCHUIM COBPEMEHHON OMONIOrMM U OMOTEXHOJOTHH JJs palrOHAIBHOTO
PUPOIONOIB30BaAHUS;

YMEHHE pellaTh JJIEMEHTapHblE TIEHEeTHYECKHE 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpEIlMBaHUE, CIETUIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUIUBAHUS
JUISl TIpeJICKa3aHusl HacleJOBaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOI0aTh MpaBuUia HpU
paboTe ¢ y4eOHBIM U JTA00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHUYECKH OILIEHHMBAaThb M WHTEPHPETHPOBATH HH(OpMAIUIO OHOIOTHYECKOrO
COJIepKaHUs, BKIIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3IMYHbIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUK, HAyYHO-TIONMYJIIpHbIE MaTepUabl), STUUECKHUE aCIIEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTHY, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 00o0Imas
Ouonornyeckyro HHGOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TPaMOTHO HCHOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTHbIE pe3yibTaThl OCBOEHMs yueOHoOro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTe M POJU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUUCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh CO/Iep)KaHUue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TOMYJISLIMS,
reHooHJ, SBONIONMS, JBUWXKYIIUME CHIbl ((HaKTOpbl) H3BOJIOLUHU, IMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (DaKTOpbl, SKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peyLIeHThI, LIeNH MUTaH!us, SKOJIOrHyecKas nupaMmua, buoreoueHos, ouocgepa;

yMEHHE Wu3laratb Ouonorndyeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHHTETHUYECKAsi TEOPHS SBOJIOINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposimeBoro cxoactsa K. M.
bapa, yepenoBaHus rnaBHbIX HampaBieHud u nyrted somounu A. H. Cesepuosa, ydeHus o
6uocdepe B. . Bepnaackoro), onpenensTb rpaHHUIbI UX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIaJIeTh METOJaMHM HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOJIOJCHUE M OIMCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SBJICHUN, OpraHu3anuss U TMPOBEACHHE OHUOJIOIMYECKOTO
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9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeLyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJYYEHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHM,
TEOPH U 3aKOHOB, YMEHHE JI€IaTh BBIBOJIBI HA OCHOBAHHH MOJYUYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIENSTH CYIIECTBEHHbIE TPU3HAKK CTPOECHUS OMOJOrMUECKUX OOBEKTOB: BUJIOB,
HOMYJIAUUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOreOLEHO30B U HKOCUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTaHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (PAaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEILECTB U MTOTOKA SHEPIMH B IKOCUCTEMAX, aHTPOIIOT€HHBIX N3MEHEHUI
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEILECTB U OHMOreOXMMHYECKHX LMKIOB B
ouocdepe;

YMEHHE NPUMEHATh MOJTY4YEeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SBJICHUM, JIS1 IPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HHU C LI€IbI0 00eCrIeUeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXAlOIIUX JIOAEH, COOIIOACHUS HOPM
rPaMOTHOI'O TOBEACHUSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUU COBPEMEHHOM ouonoruu Ui paloHaIbHOrO
HIPUPOONOIb30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOrMYECKHE 3aJaud, COCTABIATh CXEMbl IEepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBINOJIHATH JJAOOPATOpHbIE U IPAKTHUECKHE paboThl, cOOII0aTh MpaBuUia HpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHUE KPUTHUYECKH OLIEHHMBAaThb M HHTEPIPETHUPOBATH HH(OpMAIUIO OHOIOTMYECKOro
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAYUYHbIE 3HAHUS U3 Pa3jIMYHbIX HMCTOYHUKOB (CpelacTBa
MaccoBOi WH(pOpPMANKK, HAYYHO-TIOMYJISIPHBIE MaTepUallbl), pPAacCMaTPUBATh TJI0OAIBHBIC
HKOJIOTHUECKUE MPOOIEMbl COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCbMEHHBIE W YCTHBIE COOOIeHMs, 00001as
OMOJOrMYecKyt0 HMH(POpPMAIMI0 U3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbuesie IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6nuoreka [IOK
L broorit kak Hayxa 2 05 https://m.edsoo.ru/7f41¢c292
2 JKuBbie cucTeMbl U UX OpTaHU3aLUS 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuznenesreabHOCTb KJIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHOXkeHue 1 HHIUBUAYaIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh M U3MEHUYHUBOCTD 8 15 bubnmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
8 Peseparioe Bpess 1 https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 DBOJOLMOHHAS OUOIOTHS 9 1 bubmorexa OK
https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpyXkKarolas cpeaa 5 1 bubmroreia LIOK
https://m.edsoo.ru/7f41cc74
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 brbmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25

I[TPOTPAMME
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https://m.edsoo.ru/7f41cc74

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Hara
n/n Bcero Konrtposbusie IIpakrnyeckue — o0pasoBaTejbHbIe
padoThI padoTbI pecypcbl
bu6mmoreka [IOK
1 buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTrdeckas pabora
2 NIZ lp«I/HICHOJ'II?:SOBaHI/Ie paSI;)'II/I‘IHLIX 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPY U3YICHUU
OMOJIOTHUECKUX 00OBEKTOBY
3 buonornyeckue cuCTEMBI, 1 bubmuoreka [JOK
MPOIIECCHI U X M3yYCHHE https://m.edso0.ru/863e6564
4 XuMU4YeCcKuil cocTaB KiIeTku. Boma 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COJTH https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHne OeIKoB 1 Bubmiorexa LIOK
https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTHYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3bl
WJTU KaTajasbl)»
bubmuorexa [JOK
! Yraesoet. Jiume L https://m.edscIJlo.ru/863e6870
8 Hyxknennosbie kucnotsl. ATO 1 bubmmorexa LIOK

https://m.edsoo0.ru/863e6d5c¢
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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
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH " MCTOABI U3YYCHUSA

bubmuorexa [JOK

o kietku. Kierounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucTema
CtpoeHne 3yKapuoTHYECKOM
kieTku. JJaboparopHas padora No
2 «M3y4yeHue cTpoeHus KIETOK bubmumoreka [IOK
11 pacTeHuM, )KUBOTHBIX, IPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil o] MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITpeTapaTax u ux
OITHCAHUE)
bu6mmoreka [IOK
12 Obuen nemects wiK MeTabO KM https://m.eds00.ru/863e766¢
bubmuoreka [JOK
13 dorocumes. Xemocires https://m.edsoo0.ru/863e7c98
. bubmnoreka LIOK
14 Hmepretueckiit ooMen https://m.edsoo.ru/863e7aae
JKW3HEHHBIHN HUKIT KJIETKH.
Henenue knetku. MuTos.
15 Jlaboparopnast pabota Ne 3 05 bubnnoreka [JOK
«HabmoieHre MUTO3a B KJIETKaX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpenapaTax»
16 buocunres 6enka. Peakmms bu6mmoreka [IOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
bubmuorexa [JOK
17 Tpancnaums — Guockntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie (opMbl KU3HH — bubnnorexka [JOK

BUPYCHI

https://m.edso0.ru/863e7540
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https://m.edsoo.ru/863e6e88
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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuorexa [JOK

19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6moreka LIOK
20 Meitos https://m.edso0.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MTOJOBBIX
KJ1eTOK. OII0I0TBOPEHUE.
91 Jlaboparopuas padota Ne 4 05 bubnmoreka [JOK
«H 3yueHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIperiapaTax»
99 NuauBuayanbHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 HacnenCTBeHHogTH u bubmmorexa [IOK
https://m.eds00.ru/863e86f2
W3MEHYHBOCTH
3aKOHOMEPHOCTH HaCJICA0BaHUS
24 HpI/I3HaKO]1:. MOHOFI/I6pI/II,[HH06 bubmorexa LIOK
https://m.eds00.ru/863e8878
CKpeIllMBaHUe
UTHOPHIHOE CKPEIIHBaHHKE.
25 JBIaKOH ie?amcmforlg bubnuorexa LIOK
https://m.edso0.ru/863e89a4
HACJIeIOBaHUS MIPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npusHakoB. JlaboparopHas padota
26 No 5 «3yuenune pe3ynbTaToB 05 bubnmuorexa [JOK
MOHOTHOPHUIHOTO M JUTHOPHIHOTO https://m.eds00.ru/863e8c60
CKPEIIUBAHUS Y TPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEnapaTax»
27 I'enernka mona. HacnemoBanme bu6mmoreka [IOK
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https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPHU3HAKOB, CHCIUICHHBIX C ITOJIOM

https://m.edso0.ru/863e8c60

3MeHunBOCTE.
HenacnencrseHHass '3AMEHUYUBOCTD.
Jlaboparopuas pabota Ne 6.

. bubmmnorexa LIOK
28 N3yueHne MOIU(pUKAITHOHHON 1 0.5 https://m.edso0.ru/863e8efe
W3MEHUYUBOCTH, IOCTPOCHUE
BapHUAIIIOHHOTO pAJia U
BapHallMOHHOW KPUBON»
HacnencrBenHass "3MEHYMBOCTb.
Jlaboparopuas pabora Ne 7. bubmmoreka [JOK
29 . 1 0.5
«AHanM3 MyTauii y Apo30QHIIbl https://m.edso0.ru/863e8efe
Ha TOTOBBIX MUKpOMpEerapaTax»
30 I'enernka 4yenoBeka 1 bubmmoreia LIOK
https://m.edso0.ru/863e8d78
PesepBHrlit ypok. O60011eH1e 1o
31 Teme «HacienctBeHHOCTE U 1
W3MEHUYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa U IpoLece 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeToabI U IOCTHKEHHS CEIIEKITHN 1 bu6mmoreka [IOK
pacTeHuil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib 1 bubnuoreka [IOK
MPOM3BOICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbnusie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThI padoThI pecypchl
1 DBOJIIONHS U METOJIBI €€ M3yYCHHS 1 bubmorexa [JOK
https://m.edsoo0.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOLMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 Mukpooromors 1 https://m.edso0.ru/863e9cle
[Tomynsmus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 Hi60p§T0pHI;ﬂ pabora JI\;Q 1 1 0.5 bubmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOrHuecKOMy KPUTEPHIO»
5 JBroKyLIe cuisl (3J€EMEHTapHbIE 1 bubnuoreka [IOK
(aKTOpBI) SBOITIOIMH https://m.edsoo0.ru/863e9da4
6 EctectBennslit oT60p 1 ero Gpopmbl 1 bubmmoreia LIOK
https://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHNU3MOB U
7 BUJ000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJICHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEJIBHOTO XapaKTepay
8 Hanpasnenns u nytu 1 bubnnorexka [JOK

MaKpO3BOJIOIHH

https://m.edso0.ru/863e9cle
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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HeoOpatumocTs 3BoOIONNN

Uctopus xxu3nu Ha 3emiie U

10 N
METO/]Ibl €€ U3YUECHHUS
1 ['unoTre3sl MpOUCXOXKACHUS KU3HU bu6mmorexa [IOK
Ha 3emiie https://m.edso0.ru/863ea5a6
Pa3BuTHe xu3HM Ha 3eMIie 110 3pam bubmumoreka [IOK
12
U Mepuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padorta Ne 1 05 bubnnorexa [HOK
«/3yueHne UCKOTTaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUTICKIIUSX )
CoBpeMeHHas cucTema bubnuorexa [JOK
14
OpPraHMYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLIMS YEJIOBEKA bubmuorexa [JOK
(aHTpOTIOTCHE3) https://m.edso0.ru/863eac2c
16 JIBuokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
UYenoseyeckue pacsl U PUPOIHBIE bubnmnorexa [JOK
18
aJanTalnu YejloBeKa https://m.edsoo.ru/863eaea2
PesepBHbIit ypok. O60011eH1e o
19 TeMe «Bo3HUMKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHS KaK HayKa
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubmuorexa [JOK

21 (bakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH

22 paCTSI({bHﬁ U3 Pa3HbIX MECT 0.5 bubmorexa LIOK

https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTopHas pabora
No 4. «BnusiHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa
bu6mmoreka [IOK

23 bromitieckie GaxTopet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nomysinuu. [Ipaktuyeckas pabora

24 Ne 2 «IToncuér mioTHOCTH 0.5
TIOMYJISINI pa3HBIX BUIOB
pacTeHuin»

o5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OnoIeHo3 https://m.edso0.ru/863eb46a

26 DKOJOTUYECKNE CUCTEMBI bubmuorexa [JOK
(9KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTENN

97 9KOCHUCTEMBI. JKOJIOTUYECKHE bubnuoteka [JOK
nupamMuibl. CBOMCTBA SKOCHCTEM. https://m.edso0.ru/863eb5fa
Cykueccus

28 [TpupoHbIE S5KOCUCTEMBI

29 AHTpPOIIOT€HHBIE SKOCUCTEMBI

30 buocdepa — rinobanpHas bubnnorexka [JOK

3KOCHUCTEMA 3EMITHA

https://m.edso0.ru/863ebb5e
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnmoreka [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyliecTBoBaHUE MPUPOJIBI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIil ypok. O600IcHHE

34 teMbl «Coo01iecTBa u 1
9KOJIOTHYECKHUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOT'PAMME
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https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPAa MU HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIC POCCUHCKUX W 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pa3BHTHE
Oouosornu; (PyHKIMOHAILHON TPAaMOTHOCTH YEJIOBEKA IS PEIICHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB U
MOHATHI: XHU3Hb, KIIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMeOcTa3 (camMOperyssius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PErpOIyKIIus),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOrMUECKUe TeOpuu (KJIETOYHAs, XpOMOCOMHas,
MyTaimoHHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHHus: (O LEHTpax MHOrooOpasus U IMPOUCXOKACHUS KyJIbTYpPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHULbl X IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HaHHWS B OHOJOTHH
(HabOmro/IeHNe W OIKMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3aus W TPOBEJACHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE TIOTYYEHHBIX Pe3yJbTaTOB,
WCIOJI30BAHHBIX HAYYHBIX TOHATHA, TCOPHUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIICNIATH CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT M  OJYKAPHOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOGHHOCTH TMPOILIECCOB OOMEHa  BEIIeCTB U
MIPEBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PA3MHOXKEHUS,  WHAMBHAYAIbHOTO  Pa3BUTHUS

opraHusMa (OHTOTeHe3)

YMmenue MNPUMCHATH TOJIYUCHHBIC 3HaHUA JJIsA 00BSICHEHHS
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OMOJIOTHYECKUX mpoucccoB u HBJIGHHfI, UL IPUHATUSA TPAKTUUICCKHUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOET'O 3[I0POBbS U 3J0POBbs OKPYKAIOLIMX JII0/IeH, COOTI0AEHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYJ)KAIOIIEH IPUPOAHOM  Cpexc;
IIOHHUMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUA ,[[OCTI/DKGHI/If/'I
COBPEMEHHOW OWMOJIOTMM W OMOTEXHOJIOTUH Uil PalMOHAIBHOTO

IpUpPOAOITIOJIb30BAHHUA

YMeHue pemarb 3JI€MEHTapHble T€HETHUECKHE 33Ja4l Ha MOHO- H
IUTHOPUAHOE CKPEIIMBAaHHE, CLEIUICHHOE HACIeOBAaHHE; COCTABIIATH
CXEeMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUId  INpelCKa3aHus
HaCJIeIOBAaHHsI IPU3HAKOB y OPTraHU3MOB

YMeHue BBINOJNHATH J1a0OpAaTOPHBIE UM  MPAaKTUYECKUE paboThl,
coOmonate mnpaBWia Tpu pabore C¢ ydeOHBIM M JTabOpaTOPHBIM

o0opyaoBaHHEM

YMeHue KpUTHYECKH OLEHUBATh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEPKaHuUsl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMU, HayuHO-TIONYJsSipHBIE MaTepUAIbI);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEJOBAaHUI B OMOJIOIHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHnue co3naBath COOCTBEHHbIE MUCbMEHHbBIE U YCTHBIE COOOLICHMUS,
00001m1ass 6MOIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJIB30BATh MOHATUUHBIN armapar OnoyIorun

11 KJIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMBbI CPETHET0 001IEero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MeCTe M POJM OHOJIOTMH B CUCTEME
HAY4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMUPOBAHMH COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHHBI MUPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4Y€HBIX-OMOJIOrOB B DPa3BUTHE
O6uosiornu; (PyHKIMOHAIBFHOW TPaMOTHOCTH 4YeNlOBeKa ISl PEIICHHS

JKHM3HCHHBIX 3aJJa4

YMeHue packpbiBaTh COJEpKaHHE OHOJOTHYECKHMX TEPMHHOB H
TIOHSATUN: BUJI, TOIYJSAIMUSA, TeHOMOH, SBOJIONUS, IBUKYIIHE CHIIBI
(dbakTopsr) ABOJTIOIINH, MIPUCTIOCOOJIEHHOCTh OpPTaHU3MOB,

BUZI000pa3oBaHue, IKOJIOTHUECKHE (baxTopsl, HKOCUCTEMA,
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MMpOAYUCHTHI, KOHCYMCHTHI, PECAYLUCHTHI, e INUTaHus,

IKOJIOTHYECKask MUpaMuia, OMoTreoreHos, onochepa

YMeHue uznaraTb OMOJIOTHYECKUE TEOpUHU (IBOMIONMOHHASA Teopus Y.
JlapBuHa,  CcHHTETMYECKass TEOpUs  DBOJIOLMM), 3aKOHBl MU
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHuid u myteit sBomtonuu A.H. CeBepiioBa, y4eHus o
ouochepe B.M. Bepnaackoro), ompeaensTb  TPaHUIBl  UX

IMPUMCHUMOCTH K JKUBBIM CUCTEMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0 IIO3HAHUSA B Ouoyioruu
(Ha6J’IIO,I[eHI/Ie N OIIMCAaHHUEC KHUBBIX CHCTCM, ITPOLECCOB U HBJ'ICHPIfI;
OopraHusanusa u IIPOBCACHUC OHOJIOrHYECKOI0 OKCIICPUMCHTA,
BBIIBUKCHHEC THUITIOTE3bI, BBIABJICHUC 3aBHCHUMOCTH MCKOY
HUCCICAYyCMbIMH BCIIMYWHAMMU, 00BsACHCHHE IMMOJIY4YCHHBIX PC3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOAbI HAa OCHOBAHUU ITOJTYYCHHBIX pe3ynLTaTOB)

YMmenue BBIJIETIATH CYILLIECTBEHHBIE IIPU3HAKU CTpOCHUS
OMOJIOTUYECKUX  OOBEKTOB:  BMJOB, MOMYJSIUMHA, HPOAYLIEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOTeOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTHU IIPOLIECCOB HACJIEJICTBEHHOU W3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHUsS, MPHUCIOCOOIEHHOCTH
OpPraHU3MOB, JEMCTBUSA HKOJOTHMUECKUX (DAaKTOpPOB Ha OPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA 3HEPTUU B HIKOCHCTEMAX, aHTPOIIOI€HHBIX
M3MEHEHUH B DKOCHCTEMax CBOEM MECTHOCTH, KPyroBOPOTa BEIIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue [pUMEHATh IOJy4YeHHble 3HaHUS IS OOBSICHEHUS
OMOJIOTHYECKUX MPOLECCOB U SBICHUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHnii B MOBCEAHEBHON KU3HHU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSI OKPYIKAIOIINX JIFO/IeH, COOMI0OAEHUS] HOPM
IPaMOTHOTO  TIOBEICHUS B  OKpYXarollell NpUpOIHON  cpere;
MMOHUMaHHe HE00X0IUMOCTH UCTIOJIb30BaHUS JOCTIKEHUI
COBPEMEHHOW OMOJIOTHY JIJIsl pAIlHOHAIEHOTO TIPUPOIOTIONH30BAHHUS
YMeHue pemath 3JIeMEHTapHble OHMOJOTMYECKHE 3a7ayH, COCTABIATH
CXEMBI ITepeHOoca BEIIECTB U SHEPTUU B IKOocHcTeMax (L[eNH MUTaHUs)
YMeHrne BBIONHATH JIA0OpPATOpHBIE W TPaKTHYeCKue paboThl,
coOnrofaTh mpaBwia Mpu paboTe C y4eOHBIM U JIaOOPaTOPHBIM

o0opyaoBaHEM

YMmenue KPUTHYCCKHU OLCHUBATH W HHTCPIPCTHUPOBATH I/IH(I)OpMaI_[I/IIO
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10

OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAIOLTYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMM, HayuHO-TIONYJIsSipHBIE MaTepUalIbl);
paccMaTpuBaTh ry100anbHbIe 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO

ITO3HUIIHNIO

YMeHue co3aBaTh COOCTBEHHbBIC MUCHMEHHBIC U YCTHBIE COOOIICHHS,
000011251 OMOJIOTHYECKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MOHSATUNHBIN armapar OMoI0ruuU
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1

buonorusa xax HayKa

1.1

buonmoruss — Hayka o xwuBOd mnpupoge. Pomp Ouonormu B (opMUpOBaHHUU

COBPEMEHHOM Hay4HOU KapTuHbI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

1.2

2.1

MeToapl MO3HAHUS KUBOW MPUPOAbI (HAOIIOACHHE, HKCIEPUMEHT, OMHCAHUE,
u3MepeHue, Kiaccuukaius, MOJEIUpPOBaHHE, CTAaTUCTHYECKas oO0padoTka

JTAHHBIX )
JKuBbie cucTeMbI M X OpraHu3aIus

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHYECKUH, KIIETOYHBIH,

OpTraHU3MEHHBIH, MOIMYJISIIUOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOCepHBIN

XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MUKpO37eMeHThl. Boga u  muHepanbHble BemiectBa. DOYHKIMM BOJIbI U

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

benku. CoctaB u cTpoeHue OeIKOB. AMHUHOKHMCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMbleE M 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YpOBHHU CTPYKTYpbl O€IKOBOW MOJIEKYJbI (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHYecKue cBoiicTBa OenkoB. buonmornueckue
(GyHKIMN OEJKOB.

depMmeHTHl — Ouosoruueckue kartanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTtpatHas coenupuuHocTb. KodepmenTtsl. Buramunbl. Otnnuus

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaJIN3aTOPOB

3.3

VYrieBonbl: MOHOCaxapuasl (TJTFOKO3a, pu0o03a U JIe30KCUprb03a), aucaxapuibl
(caxapoza, 7nakTo3a) W TONIUCaxapuabl (Kpaxmal, TIUKOTEH, IeJUII0I03a).
buonoruueckue GyHKIIMK YTIEBOJIOB.

Jlunuael:  TpurMuIepuasl, — crepounbl,  Gocdomununsl.  ['mapodunsHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkuuu JaunuaoB. CpaBHEHHE

YTJICBOJOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

3.5

Hyxnennossie kucnotsr: [JHK n PHK. Hykneotnibl — MOHOMEpBI HYKJIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

Murtonorus — Hayka o kietke. Knerounast reopus. MeTopl H3y4eHHsI KIIETOK
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3.6

Knerka kak nenoctHas >kuBas cucrema. OOIye MpU3HAKH KIETOK: 3aMKHYTast
HapyxHasi meMmOpana, monekynsl JIHK kak renmermyeckuii ammapar, cucreMa

cuHTe3a Oelika

3.7

3.8

Tunel KJIETOK: dyKapuoTUUYECKast U IpokapuoTtuyeckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHUecko  kieTku. Kierounas crenka Oakrepuii. CrpoeHue
AYKapUOTHYECKON KIEeTKH. OCHOBHBIE OTIMYUSA PACTUTEIBHOM, >XUBOTHOM U

IprOHON KIIETKU

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HUX
¢bynkuun. [1nazmaruaeckas memOpana, e€ cBoiicTBa U pynkuumu. L{utonnasma u eé
opranouzapl. OgHOMEMOpaHHBIE OPraHOMBI KJICTKU: SHJOIUIA3MATHYECKasi CEeTh
(OIIC), ammapar ['ombmpku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOM/bI KJIIETKU:
MUTOXOHJPUH, TUIaCTUABL. [IpoMCXOKIeHHe MHUTOXOHAPHIA W IUIAacTUA. Buuer
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

PECCHUYKHU, KT'YTHKH. CDYHKLII/II/I OpraHoua0B KJICTKH. Bxmrouenus

3.9

Snpo — perynsaTopHblii HeHTp KieTkd. CTpoeHme smpa: siiepHas 000J04Ka,

KapuoIuiasMa, XpoOMaTuH, AJAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKC
H(HSHGI[CHTCJ'IBHOCTB KIJIICTKH

OOmeH BemiecTB, WM MeTa0ONU3M. AcCUMUIAIUS (TUITACTUYECKUI OOMEH) |
TUCCUMUIIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €AMHOTO Ipoliecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHblii. Poiab

(hepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TemMHOBas (a3wl hoTocuHTe3a. Peakuuu GorocuHTe3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €r0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3HpyIone OakTepud. 3HAYCHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

4.3

4.4

4.5

DHepreTU4YecKuii OOMEH B KJETKe. PacmieruieHne BeIIeCTB, BBIJCICHUE W
aKKyMYyJIUPDOBaHHE OJHEPrUM B KIETKE. OTambl HHEPreTHUYEeCKOro oOMeHa.
I'muxonus. bpoxkenne u ero Buabl. KuciopomHoe OKHUCIEHHE, WIH KIETOYHOE

nbixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOT0 0OMEHa

Peaxiiun matpuunoro cuntesa. ['enernueckast uadopmarus u JJHK. Peanuzammst
reHeTnyeckol unHdopmanuu B kieTke. ['eHeTHMyecKui KOJ M ero CBOMCTBA.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsnus — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Posb pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — BHUpyChl. Mcropusi otkpeitus BupycoB ([1.U.
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5.1

NBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIHHOCTH BHPYCOB.
bakrepuodaru. bonesHum pacTeHU, J>XKUBOTHBIX M YEJIIOBEKa, BBI3BIBACMBIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHs] BAPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U MHANBUAYAIbHOE Pa3BUTHE OPraHU3MOB

Kierounslii 1WKI, WIM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cuareza JIHK. Crpoenume xpomocom. XpOMOCOMHBI HabOp — KapHOTHIL.
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMaTHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHUS W HWHAWUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum mutos3a. [Iporeccel, mpoucxonsiide Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

5.2

5.3

5.4

@opmbl Pa3MHOXKEHUS OpPraHM3MOB: Oecrosoe M mosnoBoe. Buasl Gecronoro
pa3sMHOXEHHUS: [eJIeHHEe HaJBO€, IIOYKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3sMHOXEHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOIOrO.
Meiio3. Craguu wmeiio3za. [lpouecchl, mnpoucxonsdiue Ha CTaausIX MeHosa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbici U

3HaYeHNe MeNo3a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KMBOTHBIX. IlonoBbIe
JKeJe3bl: CEMEHHUKU U AMYHUKU. OOpazoBaHME U pa3BUTHE MOJOBBIX KIETOK —
raMmer (CepMaro3omj, SULEKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onnoB. Omnogorsopenue. [laprenorenes

5.5

6.1

WnnuBuayansHoe — pa3Butue  (OHTOreHe3).  OMOpHUOHANIbHOE  pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisuus, opraHoreres. IlocramOproHansHOe pa3BuTue. TUIbI
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeibl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIECHHBIC
YPOJCTBA.

Poct u pa3zBute pacreHuil. OHTOreHe3 IIBETKOBOTO PAaCTEHUS: CTPOEHHE CEMEHH,

CTauu pa3BUTUIA
HacnengcTBeHHOCTh M H3MEHUUBOCTD OpTraHnu3MOB

[Ipenmer u 3anaum reHeTuku. Mcropus pa3BuTHs reHETUKH. BKiag poccuiickux
U 3apyOexHbIX Y4Y€HBIX B pa3BUTHE TEHETUKH. METonbl T'eHETUKH

(TuOpUAOTOTUUECKHH, UTOT€HETUYECKU, MOJICKYJISIPHO-TEHETHIECKHU ).
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OcHOBHBIC TeHETHYCSCKUE MOHATUS. I cHeTHYeCKas CHUMBOJIMKA, UCIIOJIb3yEMas B

CcXeMax CKpellrBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJEJIOBaHMs TPU3HAKOB, ycTaHoBJIeHHble [. Mennenem.
MonoruOpuaHOe CKpenuBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokosneHus. IIpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelMBaHue. 3aKOH HE3aBUCHUMOIO HACJIEIOBAHMS IMPU3HAKOB.
[{uToreHeTN4YeCKHE OCHOBBI JUTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOIIEe
ckpeuBanue.  lMcmnonp30BaHME — AQHAIM3UPYIOLIETO  CKPELIMBAHUS — JJIA

OIIPECACIICHUS I'€HOTHUIIA ocobu

CuerieHHoe HacnefoBaHue nmpusHakoB. Pabota T. Moprana mo cuerjieHHOMY
HacleIoBaHUIO TreHoB. Hapymenwe cueruieHHs TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI H TIOJOBBIE
XpoMOcoMbl. ['oMorameTHble M TeTeporaMmeTHbie opranu3mbl. HacimemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITIOJIOM

6.4

6.5

N3meHunBOoCTh. Bubl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HACIJIECICTBEHHAs.
Ponp cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAIMOHHOW HW3MEHYMBOCTU. BapuallmoHHBIA psii M BapHallMOHHAs
kpuBaid. Hopma peaknum npusHaka. KoindecTBEHHbIE U KayeCTBEHHBIE

MIPU3HAKU U UX HOpMa peakuuu. CBolicTBa MOIU(PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnencrBenHasi, wiM TeHOTHUNMYECKas, W3MEHUUMBOCTb. KomOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTalnMoHHas u3MeH4MBOCTh. Kiaccupukanus MyTauuid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMPUYMHBI MyTaluuil. MyTarcHHbIe
(bakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHON n3MeHunBoctu H.1.

BasuiioBa

6.6

I'enetuka yenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TEHETHUKHU
yeJIoBeKa: reHeaJormuecKui, OJIN3HELIOBELIH, IIATOTeHETHYECKHIA,
OMOXMMHYECKHUN, MOJEKyIsapHO-TeHeTuuecKkuidi. CoBpeMEHHOE OmpeaelieHUue
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
momonipio III[P-ananm3a. HacmemcrBenHnple 3a0ojieBaHUs dYeloBeKa: TEHHBIC
0ose3Hu, 0OJIE3HU C HACJICJICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTaluu. [IpHHIUIBI 370pOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, MPOMDUIAKTUKA ¢ JICUYCHUS TCHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIhTUPOBAHUE. 3HAYCHHE METUITMHCKOM

TCHCTUKHU B IPECAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIcBaHNH YeIOBEKa
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Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenekiusi KaKk Hayka W IIpolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 TIeHTpax TMPOUCXOKACHHUS W MHOTooOpasus
KYJIbTYPHBIX pacTeHUil. [[eHTpbl NMPOUCXOXKACHUSI TIOMAIIHUX >KUBOTHBIX. COpT,
nopojia, mramMmm

CoBpeMeHHbIE METOABI CeNeKIMH. MaccoBbIi U HHAMBUAYAIBHBIH OTOOPHI B
CEJIEKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHusS. CKpenMBaHUE YWCTBIX IJTUHUH.
I'eteposuc, nnm rubpuanas cuina. HepoacTBeHHOE CKpenrBaHue — ayTOPHIHMHT.
Otnanénnas tuOpumm3amuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
MOJyYECHUE MOJUIIIONAOB. JlOCTH)KEHUS CEJNEKLIMU PACTEHUM, >KHUBOTHBIX U

MHKPOOPTraHU3MOB

7.3

11 KUIIACC

Kon

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanug pexkomOuHanTHOM JIHK u Tpancrennsix opranumsmon. Kierounas
nmxeHepus.  Kinerouynele  KyJbTypbl.  MHKpPOKJIOHAJIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpOBaHME  BBICOKOIPOAYKTHUBHBIX  CEJIbCKOXO3SMICTBEHHBIX
OpPTaHU3MOB. DKOJIOTHYECKHE M 3TH4eckue mpodimembl. MO — renermvecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOJTIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boaouuu.  [laneoHTosIOrMYECKHE:  MOCIIENOBATEIBHOCTD
II0ABJICHUA BHJOB B MaJeOHTOJIOTHIECKOM JICTONMHUCH, TCPEXOAHBIC q)OpMI)I.
buoreorpaguyeckue: cxonctBo u paznuuue (ayH U (Qrop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJCTBA U Pa3INyMsi SMOPHOHOB Pa3HbIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MoJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OIMYEeCKHX MyTell y Bcex

OpraHu3MOB

1.2

OpomonvonHass  teopuss Y.  JlapBuHa. IIpenmoceulku  BO3HMKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHUJIBI 3BOJIOUMHU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE NP OIPAHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS H3MEHYMBOCTb,

60pb0a 3a cylIecTBOBaHUE, ECTECTBEHHBII 0TOOD)
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13

14

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUH

JIBmkyuiue cuibl ((akTopbl) SBOJIOLMHM BUIOB B mpupoje. MyTalmoHHbBIN
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llOmMynsuoHHBIE BOJHBI U Jpeid
reHoB. M3ossmus u mMurpanus. EcrecTBeHHBIN 0TOOp — Hampasistonmili Gaxtop
3BOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT, OPraHU3MOB KaK  pe3yibTaT dSBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHUN Y OpraHu3MOB. ApoMOp(O3bl H HAHOAIANTALINY.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHoBHbIE (OPMBI BUI000OpA30BaHMUS:

reorpaduueckoe, 3KOJIOrH4ecKoe

1.5

2.1

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHas,

KOHBCPI'CHTHAs, I1apaljiCIbHasd. H606paTI/IMOCTB 3BOJIFOIIUH
Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emie

JloHay4Hble MpPEACTABICHUS O 3apOXKICHUM JKU3HU. HayyHble THIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emsie: a0uoreHe3 M MaHCHepMHs. XUMHUYECKas
SBONIONHUSA. ODKCIEPUMEHTAIBHOE TMOATBEPXKICHUE XUMHUYECKONW HBOJIIOIUH.
HauanpHbie sTanbel Ouosormdeckoit spostonuu. ['mnoresa PHK-mupa. IlepBbie

KJICTKHU U UX 3BOJJIOIIHUA. ‘DOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII )KMUBBIX OPraHu3MOB

2.2

Pa3Butne xusHu Ha 3emuie mo spam U nepuojam. Karapxeil. Apxeiickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpHUICKHIA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHM, KaMEHHOYTOJIbHBIM, MEPMCKHII.
Me3so30lickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3oiickass 2pa u €€ mepuoabl:  MaJCOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI IBOJIIOLUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOp(O3bl y
pacTeHMi M JKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHHE TPYII KMBBIX

OpraHu3MOB

2.3

2.4

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIILI OPTraHU3MOB

OBonronus 4ejaoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuThe mpencTaBiIeHHH O
MIPOMCXOXKACHUN YeloBeKa. Meroabl u3ydeHus aHTpornorenesa. CxoicTBa u
pa3nuuus YeIoBEKA U )KUBOTHBIX. CUCTEMATUUECKOE MTOJIOKEHHE YEIIOBEKA.

JiBmxyuie cuibl (akTopsl) aHTpornoreHesa. HacneacTBeHHass U3MEHUUBOCTh U
ecTeCTBeHHbII 0TOOp. OOmIecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIIEHUE OPYAMUN

TpYJa, MBIILJICHUE, PeUb
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2.5

2.6

OcCHOBHbBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMmenbii, YenoBek mnpamoxomsuuid, YenoBek HeaHAepTalbCKuil, YemoBek
pa3yMHbiii. Haxojku MCKOIMaeMblX OCTAaHKOB, BpeMsi CYIIECTBOBAaHHS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KHU3HU, OPYIHs

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBpOINEoUIHAs (eBpa3uiickasi),
HErpo-aBCTpPaJIONAHAS (3KBaTOpHAJIbHASA), MOHTOJIOUHAS (a3marcko-
amepukaHnckas). UepThl mpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCJIOBHSIM CyLIECTBOBaHHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

Opranu3Mbl 1 OKpyXKarolas cpeia

3.1

DKOJIOTHSI KaK HaykKa. 3aJladyd M pa3lielbl KOJOTUUA. METONbl 3KOJIOTHYECKHX
UCCIeIOBaHi. DKoorndeckoe MupoBo33penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

3.3

3.4

Okonornyeckue  ¢axtopel. Knaccupukanuss — dKomorndeckux  (paKTopos:
abuoTtnyeckrne, OWOTHYECKHE M aHTPONOreHHbIe. JleiicTBHE SKOIOrHMYecKuX

(hakTOpOB HA OPTaHU3MBI

AOunotudeckue (GaKToOphl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTONEPUOIM3M.
[IpucnocoOnennss OpraHU3MOB K  JEHCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonorunueckue PUTMBI

buotnueckue Qaxtopbl. Buabl OMOTHYECKMX B3aWMOJIEHCTBMIA: KOHKYpPEHIIMS,
XMUIIHAYECTBO, TMapa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAlIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIAHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XapaKTCPUCTHUKHU IOy JIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyijsinuu: YUCIICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCEPTHOCTL, MNPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH OIS U €€ peryssaius

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

4.1

4.2

Coo0miecTBO OpraHu3MoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bumbl-momuHanTel. CBs3UM B

OHoIIEHO3€E

Dkonoruveckre cucteMbl (dKocucteMbl). [loHsTHE 00 dKOcHUCTEME W
ouoreorieHo3e. DYHKIIMOHAIBHBIE KOMIIOHEHTHI HSKOCHCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckne (TuIIEBBIE) YPOBHU OKOCHCTEMBI. [luieBble 1€MW © CETH.

OcHOBHBIC IIOKAa3aTEIH ASKOCHCTEMBI: 6I/IOMaCCB., OpoaAyKIUs. OKOJIOTUUECKHE
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4.3

MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoansie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOTO MU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpONOreHHbIE 9KOCHCTEMBI. ATpPO3KOCHCTEMBI. Y pOO3KOCUCTEMBL.
Bbuonorndeckoe n X031HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOTro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepuaackoro o Owmocdepe. I'paHuIbsl, cocTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUOChEpPH Kak
rJ100anpHOM 3KOCHCTEMBI. J[MHAMMYECKOE paBHOBECHE M OOpaTHas CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHUYECKHE LHKIBI 3JIEMEHTOB

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

4.5

YenoBedecTBo B Omocdepe 3emi. AHTPOINOTEHHBIE M3MEHECHHsI B Omocdepe.
['moGaibHBIE YKOJIOTHYECKUE MPOOIIEMBI.
OcHOBa palMOHAJIBHOIO  YIpaBJIEHUS MPUPOAHBIMU pECypcaMd U HUX

HCIIOJIB30BaHUC. [[OCTI/I)KCHI/ISI 0MOJI0rHHU U OoXpaHa IIpUupoabl
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* buonorus. 10 xmacc. [laceunuk B.B., Kamenckuii A.A., Py6noB A.M. u 1ap.; mox
penakiueii [Taceunnka B.B. Akunoneproe oomectBo «M3narenberBo «IIpocBenieHues

* buonorus. 11 kmacc. Ilaceunuk B.B., Kamenckuii A.A., PybnmoB A.M. u np.; mon
penakuueit [laceunuka B.B. AknimonepHoe o6mectBo «M3narensctBo «lIpocBemenue»

IHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bubarorexa ITOK https://m.edsoo.ru/863e6122
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