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IHHOACHUTEJIBHASA 3ATINCKA

[Tpu pa3zpaboTke MPOrpaMMBbl 10 OHOJIOTUU TEOPETUUECKYIO OCHOBY JUISl ONPEICTICHHS TIOIX0/I0B K
dopmupoBaHui0 cojepxkaHus ydeOHoro mpeamera «buonorus» cocTaBWIM:  KOHILENTYaJIbHbIE
nosioxkenust ®I'OC COO o B3auMoOOyCIOBICHHOCTH IIEJIeH, COAEp)KaHUs, Pe3ylIbTaTOB OOydeHHS U
TpeOOBaHMK K YPOBHIO TOATOTOBKM BBHIITYCKHHKOB, TOJOXEHHsS 00 OOmUX HeNsIX M NPUHIHIAX,
XapaKTEepPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI cpeiHero olmiero odpasoBanus B Poccuiickoit
denepanyn, a TakKKe MOJOKEHHUS O crienrpuKe OMOJIOrHH, €€ 3HAaUeHUU B MO3HAHWU KUBOW MPUPOJIBI U
oOecrieyeHHH CYIIECTBOBAHMs 4yeloBeueckoro oobmiectBa. CoryiacHO Ha3BaHHBIM  IIOJIOKEHUSM,
OTIpeIeIeHbI OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonormu na€r NpeACTaBICHHWE O IeNsiX, 00 oOmel crpareruu OOydeHHS,
BOCIIUTaHUSI W pa3BUTHUsI OOydaroUIMXcs cpeicTBaMu yueOHoro mnpenmera «buonorus», ompenenser
o0s3aTeNbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpy, paclpeielieHHe IO pas3jieiaM U TeMaMm,
PEKOMEHyeMYIO IIOCIIEIOBATEIILHOCTh M3YUEHHs] YydeOHOTO MaTepualia ¢ YU4ETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEIILHOTO TMPOIecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

B mporpamme mo OHMONOTHM TaK)Ke YYHTBHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OO0y4eHHUs B (OPMHUPOBAHUHM OCHOBHBIX BHIOB Y4eOHO-
MMO3HABATEIPHOW  JCSATEIBHOCTH/YIEOHBIX JEHCTBHM OOyJalOmMXCS IO OCBOSHHUIO  COJEpXKaHUS
O6uo0rnuYeckoro oopazoBaHusl.

B mporpamme mno Ouwonorumum (10-11 kmaccsl, ©0a30BbIii YpOBEHb) peaal30BaH MPHUHIIUII
MIPEEMCTBEHHOCTH B M3Y4EHHH OMOJIOTHH, ONlarojapsi 4eMy B HEH MpocMaTpHBAETCsl HAPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX C (DOPMHUPOBAHMEM E€CTECTBEHHO-HAYYHOT'O MHPOBO33PEHMsI, LIEHHOCTHBIX
OpPHUEHTAIMI JINYHOCTH, 3KOJOIMYECKOIO MBILUIEHUS, MPEACTaBICHUM O 310pOBOM 00pasze XHU3HH U
OCpe)XHBIM OTHOIIEHHWEM K OKpyXKawied mnpupoaHou cpexe. [lodTomy Hapsay ¢ H3ydeHHUEM
00111e0M0IOrMUECKIX TEOPUH, a TaKkKe 3HAHUN O CTPOCHUH >KUBBIX CHCTEM Pa3HOIO paHra U CyIIHOCTH
OCHOBHBIX IPOTEKAIOIIMX B HHUX I[POLECCOB B IporpamMme IO OHOJIOTUH YJIEICHO BHHUMaHHE
UCIOJIb30BAHUIO TOYYEHHBIX 3HaHUI B NNOBCETHEBHOM JKU3HU Ul PELICHUs MPUKIAAHBIX 33/1a4, B TOM
yuciae:  NpOQWIAKTUKM  HACICACTBEHHBIX  3a00JIEBaHMM  4eloBeKa,  MEIUKO-TEHETHYECKOIO
KOHCYJIbTUPOBAHUs, OOOCHOBaHMS 3KOJOIMYECKM IIeJecOOOpa3HOro IMOBEJCHUS B  OKpYKarowlleH
IIPUPOJHOM CpeJie, aHaIM3a BIUSAHUS X03HCTBEHHOM IeATEIbHOCTH YEJI0BEKa Ha COCTOSHUE IPUPOAHBIX
Y UCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHUMAaHHUS K IIPUKIIQJHOMN HAIIPaBJICHHOCTH y4eOHOTo MpeaMeTa
«buonorus» NPOAUKTOBAHO HEOOXOJUMMOCTBIO OO0ECIEUYEeHUs] YCIOBUH [yl peIIeHUus OJHOW W3
aKTyaJbHbIX 3a/1a4 IIKOJIBHOTO OMOJIOIMYecKOro oOpa3oBaHus, KOTOpas npeanosaract GopMUpOBaHUE Y
oOyJaromuxcs CIIOCOOHOCTH  aJanTUpOBaTbCs K  M3MEHEHUSAM JUHAMUYHO  Pa3BHBAIOLIETOCS
COBPEMEHHOT'O MHUpA.

buosiorus Ha ypoBHe cpeaHero o0uiero o6pa3oBaHus 3aHUMaeT BaxxHoe Mecto. OHa o0OecrieunBaer
¢dopmupoBaHue y 0OydyarolIMXCsl MPEICTaBICHUN O HAy4YHOM KapTHHE MUpa, pacmiupsier U o0oOmaer
3HaHUS O KMBOM IpUpoJe, €€ OTIMYUTEIbHBIX MPHU3HAKaX — YPOBHEBOW OpraHU3allMd MU 3BOJIIOLUH,
CO3/1aéT YCIIOBUS JUIA: TO3HAHMS 3aKOHOB JKUBOW MpHpoJbl, (opMupoBaHHsS (DYHKIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 U 0Oe30macHoro oo6pa3a J>KU3HHU, 3KOJOIMUYECKOrO MBbIIIJICHUS,
LIEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bbonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe JUIs pellleHUs] BOCIIUTATENbHBIX U PA3BUBAIOIIUX 3a]1a4
cpeaHero oOmero obOpa3oBaHHus, colMaiM3aluu oOyuarommxcs. M3yuenue Ouosiornm obecneuuBaet
ycaoBUs A1 OPMHUPOBAHUS WHTEIUIEKTYaIbHBIX, KOMMYHUKAIIMOHHBIX U MH(OPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYyJBTYpPbI, CIOCOOCTBYET MHTErpali OMOJOTHYECKUX 3HAHUU C IMPEJICTaBICHUSIMU U3
JIpYruxX y4yeOHBIX MPEAMETOB, B YAaCTHOCTH, (PM3MKU, XUMUHM U reorpaduu. HazBaHHbIe MOJOKEHHUS O
npeJHa3HauYeHUH ydeOHoro mpeamera «buosorus» cocTaBWIM OCHOBY Uil ONPEAETCHUs MOJIXOJ0B K
0TOOPY U CTPYKTYPUPOBAHUIO €r0 COAEPKaHUs, IIPEJCTABICHHOTO B IPOrpaMMe Mo OHOJIOTHH.



OT10op conepkanust yaueOHOro nipeamera «bruonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH € MO3UIUIA
KYJIBTYpOCOOOPa3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOY4alOIIMEcs JOJDKHBI OCBOUTH 3HAHUS U
yMEHUS, 3HaYMMble i (opMupoBaHust OOIIeH KyIbTYphl, ONpPEIEISIONINE aJeKBATHOE IOBEACHHE
YeJIoBeKa B OKPYKAIOIIeH MPUPOAHON cpese, BOCTpeOOBaHHbBIE B MMOBCETHEBHOM )KU3HU U MPAKTUYECKOM
nearenbHOCTH. Ocoboe MECTO B 3TOW CHCTEME 3HAaHUM 3aHUMAIOT SJIEMEHTHI COJEp)KaHUs, KOTOpbHIE
CIIy’KaT OCHOBOM njisi (DOPMUPOBAHMS TMPEICTABICHUNA O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHE
MUpa ¥ [EHHOCTHBIX OPHEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TYMaHHM3alMUA OHOJIOTHYECKOTO
oOpa3oBaHusl.

CtpykTypHpOBaHHE COACp)KaHUS ydeOHOTO MaTepuasia B MPOrpamMme Mo OMOJIOTHH OCYIIECTBIICHO
C y4€TOM MPHOPHUTETHOTO 3HAYCHHUS 3HAHUK 00 OTIIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOIBI, O €€
YPOBHEBOW OpraHM3allMd U HBOJIONUH. B COOTBETCTBHHM C 3TUM B CTPYKType Y4eOHOTO MpeaMera
«buonorus» BeIIENEHBI CIIEAYIOIINE COJIepKATeIbHbIE JIMHIH: «BHONOTHs Kak Hayka. MeToIbl HaydHOTO
no3HaHusy, «Kierka kak Ouosiormueckass cuctemay, «OpraHu3M Kak OHMOJIOTHYECKas CHCTEMay,
«Cucrtema U MHOrooOpa3ue OpPraHuyecKoro MHUpa», «IBOJIOMHS KUBOU MPUPOIBD, «IKOCUCTEMBI U
MPUCYIITHE UM 3aKOHOMEPHOCTI.

Lemp wu3yuenus yueOHOrO Tmpenamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHHE
00yJaroIUMUCs 3HAHUSMHU O CTPYKTYPHO-(YHKIIMOHATBHON OpraHU3aIiH KUBBIX CHCTEM Pa3HOTO PaHTa
Y TIPHOOpETEHUE YMEHHUM HMCIOIh30BaTh 3TH 3HAHUS I TPAMOTHBIX JICHCTBUH B OTHONIEHUU OOBEKTOB
YKUBOU MPUPOIBI M PEIICHHS PA3TMYHBIX )KH3HESHHBIX ITPOOIIEM.

JlocTiokeHne 1end UW3ydeHuss ydeOHoro mpenmera «bwuomorms» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCsl peICHUEM CIIEIYIONUX 3a7ay:

OCBOEHHE OOYYAIOIIMMHUCS CUCTEMBbI 3HAaHWW O OWOJOTHMYECKUX TEOpHSX, YYCHHSAX, 3aKOHAX,
3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBWIaX, CIYXKallUX OCHOBOM Juis (POpPMUPOBAHUS NPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHpa, O METOJaX HAay4YHOIO IO3HaHUs, CTPOCHUH, MHOrooOpasuu u
O0COOEHHOCTSIX )KMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3alliy, BBIAAIOIIUXCS OTKPBITHUSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopMupoBaHre y OOy4aromIMXCS MO3HABATENbHBIX, HWHTEIUIEKTYyadbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpollecce aHaiu3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTMM HAay4YHBIX B3TJISAOB, UACH U
MOAX0JI0B K U3YYEHUIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIMH;

CTaHOBJIEHHE y oOywaromuxcs oOmeil KynbTypbl, (DYHKIMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
YMEHHH OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYXAIOIIEro MUPa KUBOU MPUPOIbI HA OCHOBAHUH 3HAHUN U
OTIbITA, MOJIYYEHHBIX MPU U3YYEHUU OUOJIOTUH;

(dbopMupoBaHHue y 00y4aroIIMUXCsl YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJOTMYECKHX 3HAHUN B
MPAKTUYECKOW JEeSITeNbHOCTH YEeJNOBEKa, pPa3BUTUU COBPEMEHHBIX MEAULMUHCKUX TEXHOJIOTUH U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH T[O3HAHUS YEJIOBEKOM JKHMBOH  MPUPOIBL,
HEO0OXOIUMOCTH OEpEeKHOT0 OTHOIICHHS K HeH, COOMIOAEHHMS STHYECKMX HOPM MpU MPOBEACHUU
OMOJIOTMYECKUX HCCIIEI0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTHYECKUX 3HAHUN JJISl MOBBIIIEHUS YPOBHS 3KOJIOTHYECKON KYIbTYPHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHE MPHUOOPETEHHBIX 3HAHUN U YMEHUH B TIOBCETHEBHOM JKU3HH ISl OLIEHKU MOCIEACTBHIMA
CBOEH JEATENIbHOCTU O OTHOUIEHHIO K OKpYKalolle cpene, COOCTBEHHOMY 370pPOBbIO, 0OOCHOBAHUE U
coOuroiIeHne Mep MpoHIaKTUKY 3a00J1€BaHU.

B cucreme cpeanero o6mero oopasoBanus «buonorus», nzydaemas Ha 6a30BOM YpOBHE, SBISETCS
00s13aTeNbHBIM YUE€OHBIM MIPEIMETOM, BXOIAIIUM B COCTaB MpeIMeTHOH 001acTi «EcTecTBeHHO-HayUHbIE
MIPEIMETHI».

Jlnst u3yyeHus OMOJIOrMM Ha 6a30BOM YPOBHE CpeHEro o01iero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buomornss kak Hayka. CBsi3p OHONOTMM C OOUICCTBEHHBIMH, TEXHHMYECKHMH | JAPYTHMHU
€CTEeCTBEHHBIMH HayKaMu, PrIoco(pueii, STUKOM, 3CTeTUKOM 1 ipaBoM. Pois Grosiorun B popMupoBaHUU
COBPEMEHHOM HayyHOH KapTuHbI Mupa. CucTeMa OMOJOrMYECKUX HaYK.

Metopl TMO3HAHMSI JKUBOM NpHUpOnbl (HaONIOEHUE, HKCIEPUMEHT, OINMCAaHUE, HU3MEpPEHHE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKast 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon nu @. Kpuxk.

Tabmuis! u cxeMbl: «MeTo bl MO3HAHUS )KUBON TPUPOJIBD).

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[IpakTueckas pabora Ne 1. «/cnonb3oBaHue pa3IMUHbIX METOAOB IPU U3YUYE€HUU OMOJIOTHUYECKUX
OOBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIMS.

XKusble cuctempl (OHOCHCTEMBI) KaK MpeaMeT u3ydeHust 6uosorun. OTINYHE JKUBBIX CUCTEM OT
HEOpPraHU4YeCKON PUPOIbIL.

CpoiicTBa O6MOCHMCTEM U UX pa3HOOOpasue. YPOBHM OpraHM3alul OMOCHCTEM: MOJIEKYISPHBIH,

KJIETOYHBIH, TKaHEBEIH, OpraHU3MEHHBIMH, MOMYJISIIMOHHO-BU0BOM, DKOCHUCTEMHBIHN
(ObuoreoneHoTHYECKHIT), OHOChHEPHBIH.
JdemoHncTpaumnu:

Tabmuib! 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHU3aIluH )KHBOM MPUPOIBD).

Ob6opynoBanue: moaens Mosiekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTaB KJIETKH. XUMHYECKUE FIEMEHTBI: MAKpOJIEMEHTBI, MUKPO3JeMEHTh. Bona u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMU BOJBI U MUHEPAIbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHUecKoro 6anaHca.

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI — MOHOMEpHl OenkoB. Hesamenumbie u
3aMEHHMMbIE AMHHOKUCIOTHI. AMUHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM MOJEKYIbI
(mepBuyHasi, BTOpUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOMCTBAa OEIKOB.
buonorndeckue GpyHKIIMU OCITKOB.

depMeHThI — Ouosioruyeckue karaian3atopsl. CTpoeHne GpepMeHTa: akKTUBHBIN IIEHTpP, cyOcTpaTHas
cnenuduanocts. Kodpepmentsl. Butamunsl. OTinnunst epMEeHTOB OT HEOPraHUYECKHX KaTalau3aTOPOB.

YrneBoasl: MOHOCaxapuabl (TIIIOK03a, pub03a U 1e30Kcuprbo3a), Aucaxapuisl (caxaposa, J1aKTo3a)
U ToJiMcaxapu bl (Kpaxmal, TIIMKOTeH, 11eJUT0103a). buonornveckue GpyHKIMM yriaeBoA0B.

Jlunuael: Tpurauuepuasl, dochoaunuabl, crepouasl. [ uapoduinbHO-THAPO(POOHBIE CBOWCTBA.
buonoruueckue ¢ynkuuu aununoB. CpaBHEHHE YIJIEBOJOB, OCMKOB M JIMIHIOB KAaK HCTOYHUKOB
SHEPrUH.

Hyxneunnoseie xuciotel: JJHK u PHK. HykmeoTuabsl — MOHOMEpPBI HYKIEMHOBBIX KHUCIOT.
Crpoenue u ¢pynkiuu JJHK. Crpoenue u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u pyHKIuH.

[uTtonorus — Hayka o kierke. KinetouHas Teopusi — nmpumep B3auMOAEWCTBUS uiei u (HakToB B
Hay4YHOM MO3HAHUHU. MeTObl U3yUeHUS KIETKH.

Knetka kak menoctHas xwuBas cuctema. OOmme NTpU3HAKK KIETOK: 3aMKHyTas HapyKHas
MeMOpana, monekynsl JIHK kak reneTndeckuii anmapar, CUCTeMa CHHTe3a Oelka.

Tumbr  KieTok:  dyKapuoTHuUecKass W Hpokapuotudeckas.  OCOOEHHOCTH  CTPOCHHS
npoKapuoTHUecKor kieTku. Kierounas crenka Oakrepuil. CTpoeHue 3yKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIMYHUS PACTUTEIHHOM, )KUBOTHOW U TPHOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (QYHKIUH.
[TnazmaTudeckass MeMOpaHa, e€ cBoiicTBa u ¢pyHkuuu. Lluroruasma u e€ opranouisl. OTHOMEMOpaHHBIC
opraouasl kiuetku: OIIC, anmapar ['osibpku, nm3ocomsl. IloayaBTOHOMHBIE OPraHOWIBl KIIETKU:
MUTOXOHAPHUH, TuIacTUAbl. [IponcxokaeHne MUTOXOHIpUNA U TutacTuI. Buael mnactun. HememOpanubie
OpraHoujibl KJIETKH: pPUOOCOMBI, KIETOUHBIM ILIEHTp, LEHTPHUOJIM, PECHUYKH, XIYTHUKH. DyHKIUU
OPraHoMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynasTopHblii LeHTp kieTku. CTpoeHue sjapa: saepHas 000J0YKa, KapHoIulazMma,
XpOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. lneinen, P. Bupxos, Jx. Yorcon, ®. Kpuk, M.
VYunkune, P. ®pankinun, K. M. bap.

Huarpammsl: «Pacripenenenne XMMUYECKHX 3JIEMEHTOB B HEKHBOM npupoie», «Pacmpenenenue
XMUMHMUYECKUX DJIEMEHTOB B JKUBOU MPUPOJEN.

Tabmuusr 1 cxembl: «llepuoguueckas Tabauna XMMUYECKUX 3J€MEHTOB», «CTpOEHUE MOJIEKYIIbI
BOJb», «buocuHTe3 Oenka», «CTpoeHne Moyekyibl Oenka», «Ctpoenue ¢epmenta», «HykienHoBble
kuciotel. JJHK», «Crtpoenue monexkynslt AT®», «CTpoeHHE 3YKapHOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM KJIETKH», «CTpOEHHE paCTUTENIbHON KIeTKH», «CTpOoeHHE MNPOKAPHUOTHYECKON KIIETKNY,
«CTpo€eHHeE s/1pa KIETKW», «YTIEBOABD, «JIunuasn.

O6opymoBaHue: CBETOBOW MUKPOCKOII, 000pYyAOBaHUE JIJIsi IPOBEICHUs HAOIIOCHUHN, N3MEPEHNUH,
AKCIEPUMEHTOB, MUKPOIIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopaTtopHast pabota Ne 1. «M3ydyeHue KaTaqIuTHYECKOW aKTUBHOCTH (hepMEHTOB (HA MpuMepe
aMUJIa3bl WM KaTaasbl)y.

JlabopaTtopHast padota Ne 2. «M3yueHue cTpoeHUs KJIETOK PaCTCHHUH, )KMBOTHBIX M OaKTEpUHd MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHUCAHUEN.

Tema 4. ’KuzneneiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WIM METa00Iu3M. AcCUMWIAIMSA (TUIACTHYECKUH OOMEH) W JAMCCHUMIUISIUS
(oHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €JMHOrO Mpoiiecca Meradonusma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB ¥ SHEPTUU B IOHUMAaHUU MeTaboIU3Ma.

Tunbel oOMeHa BenecTB: aBTOTPoHBINA U rerepoTpodHbIi. Poib pepMeHTOB B 0OMEHe BelecTB U
MIPEBPAILCHUH SHEPTUU B KIIETKE.

dotocunre3. CBeroBas U TeMHOBas (a3bl poTocuHTe3a. Peaknuu doTocunTe3a. DPPEeKTUBHOCTD
doTocunTe3a. 3HaueHue GPoToCUHTE3a AN KU3HU Ha 3emie. BrnusHue yciaoBuil cpenbl Ha POTOCHHTE3 U
CHOCOOBI TIOBBIIICHHSI €70 MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTCHU.

XeMocuHTe3. XeMOCHUHTE3UpYoIIue OakTepun. 3HaYeHHEe XeMOCUHTE3a JUIsl )KU3HU Ha 3eMIie.

DHepreTuyeckuii oOMeH B KIeTKe. PaciiernsieHue BelecTB, BBIICICHHE W aKKyMYyJIHPOBaHHE
SHEpPruM B KIIETKE. DTalbl dHepreTudeckoro oomMena. ['mukonus. bpoxenue u ero Buasl. KuciopoaHoe
OKHCIICHHE, WM KJeToyHoe abixaHue. OxuciaurenbHoe QochopuupoBanue. IPPEeKTUBHOCTD
HHEPreTUYEeCKOro 0OMeHa.

Peakiun marpuuyHoro cunresa. 'enermueckas uHpopmauus u JHK. Peanuzanus renermueckoit
uHpopMmanuu B kieTke. ['eHeTnueckuit koa u ero cBoictBa. TpaHckpumims — MaTpuuHbiil cunte3 PHK.
Tpancnsanus — OuocunHTe3 Oenka. Drtanbl TpaHcmsauuu. KogupoBanue amMuHOKUCIOT. Posib pubocom B
OouocuHTe3e Oenka.

Hexnerounsie ¢opmbl xku3Hu — BUpychl. Mcropus oTkpeitus BupycoB (. WM. VBanHOBCKkwMii).
OCo0GeHHOCTH CTPOEHUS U )KU3HEHHOTO 1MKJIa BUpYcoB. bakTepuodaru. boynesnu pacteHuit, >)kUBOTHBIX U
YeJioBeKa, BbI3bIBaeMble BUpycamu. Bupyc nmMmmyHnoneduuura yenoseka (BUY) — Bo30yaurtens CITHN/a.
OOpatHasi TpaHCKpUIIIUA, peBepTaza M UHTerpasa. llpodunakTuka pacnpocTpaHEHHS BUPYCHBIX
3a00JIeBaHHIH.



JdemoHcTpaumnu:

[Toptpersr: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunel mutanus», «Metabonu3am», «MHTOXOHIPUS», «DHEPTETHUSCKUN
oOmen», «Xmopormiaact», «Potocunres», «Crpoenne JJHK», «CtpoeHne u (QyHKIMOHHPOBAHUE TEHAY,
«Cunre3 Oenkay, «['enernueckuii kon», «Bupyce», «bakrepunodarm», «CTpoeHne M KU3HEHHBIA UK
Bupyca CIIN/1a, Oakrepuodaray, «Pennukanus JJHK».

Oo6opynoBanue: mMonenu-anmumkanun «Ynsoenue JIHK u Tpanckpurnmusy», «bruocunTe3 Oemkay,
«CTpoeHue KIeTku», Mojienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounslil Ko, WK )KU3HEHHBIN UK KieTkn. MaTepdaza u murto3. [Iporeccel, mpoTekaronme
B uHTepdaze. Permmkanus — peakuus marpuanoro cunareza JJHK. Crpoenue xpomocoM. XpoMOCOMHBIH
HaboOp — KapHOTUIl. JIUMIOUIHBIN U TalJOUIHBIM XpoMOCOMHbIE HaOOpbl. XpomaTuabl. Llutonorudeckue
OCHOBBI Pa3MHOKEHUS U MHIUBUIyAJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue xnerku — Murto3. Craaum murtosa. [Iporecchl, NMpOUCXOIAIIME Ha Pa3HBIX CTaIUSAX
MHTO3a. BHOJIOTMYECKHil CMBICT MUTO3a.

[Iporpammupyemast rubesb KIETKH — alomnTo3.

®opMbl  pa3MHOXKEHHSI OpraHM3MOB: Oecrojoe M mojoBoe. Buupl 06ecrnonoro pa3MHOKEHHUS:
JieleHue HaJBO€, IOYKOBAaHME OJIHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTaTUBHOE
pa3MHoxeHue. VICKycCTBEHHOE KJIOHHPOBAHNE OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYNS OT OECOJIOrO.

Meiios. Cramuu meio3a. [Iporiecchl, mpoucxosamme Ha cTaausx meiosa. [loBegenne xpomocom B
Mmenose. KpoccnHrosep. bruosmornueckuii CMbICT M 3HaYEHUE MEH03a.

I'ameTorenes — mnpouecc 00pa3oBaHMs MOJIOBBIX KIETOK Yy MKHBOTHBIX. [losioBble »Kkese3bl:
CEMEHHUKU U siMYHUKKN. OOpa3oBaHKe U pa3BUTHE MOJOBBIX KIETOK — raMeT (CiepMaTo30U/1, AHIEKIEeTKA)
— cnepmaroreHe3 U oBoreHed. (OCOOEHHOCTM CTpPOEHHUsS SIMLEKIETOK U CIIepMaTO30UI0B.
OmnonotBopenue. [TapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (dPMOpUOTEHE3). Tarmbl
SMOPHOHAIBHOIO PAa3BUTUS Yy MO3BOHOYHBIX JKMBOTHBIX: JApOOJIEHHE, TacTPyJALMsl, OpPraHOTEHE3.
[ToctamOproHaibHOE  pa3BUTHE. THUMNBI  NOCTIMOPHMOHAIBHOIO  PA3BUTUA:  IPsIMOE, HENpSIMOe
(1munHOUHOE). BiinsiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE
YpOZCTBa.

Poct u passutue pacreHnii. OHTOreHE3 LIBETKOBOIO PpACTCHMs: CTPOCHHE CEMEHM, CTaIuu
pa3BUTHL.

JdemMoHcTpanum:

Tabmuupl u cxembl: «POpMBbl Pa3MHOXKEHHMS OPraHU3MOB», <«/IBOiHOE OIJIOJOTBOpEHHE Y
LIBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXXEHHE pacTeHUi», «/lenenue kieTku OakTepuiiy,
«CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHne XpoMocoMbl», «Knetouneni nukim», «Pemmmkanus JTHK»,
«Muto3», «Meio3», «IIpsmoe u HenpsmMoe pa3BUTHEY», «I'aMeTOreHe3 y MIIEKOIIUTAIOUINX U YEJIOBEKay,
«OCHOBHBIE CTaJJUM OHTOI'€HE3a.

OO6opynoBaHue:  MHKPOCKOIN,  MHKponpenaparbl  «CrepMaTo30uIbl  MJIEKOMUTAIOIIEr0»,
«SliinexseTka MiekonuTaromero», «KapuokuHe3 B KIETKax KOpellKa JIyKa», MarHuTHas MOJEIb-
anmukainus «Jlenenue kietkuy, moaens JJHK, moxens metadasHoi XpOMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe padoThI:

JIaGopatopHas padota Ne 3. «HabmtoneHrne MuTo3a B KJIeTKax KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenaparax».

JlaGopatopHass pabora Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KIJIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HaciencTBeHHOCTh H H3MEHYHBOCTH OPTraHU3MOB.



[IpenMer u 3amaun reHetuku. Mlcropus pa3BUTHS T€HETUKH. POJIb MIUTOJIOTHH W AMOPHUOJIOTHU B
CTaHOBJICHUH TE€HETHKHU. BKIan poccHilCKMX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETHKH. MeTOJbI
FeHEeTUKH  (TMOPUIOJIOTHYECKUH, LUTOTCHETUYECKUH, MOJIEKYIsSpHO-TeHeThuueckuil). (OCHOBHBIE
reHeTUYECKUe MOHATUS. ['eHeTHuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpelMBaHUH.

3aKOHOMEPHOCTH HAClIeIOBaHUS IPHU3HAKOB, yCTaHOBiIEeHHbIe . Menaenem. MoHorubpumHoe
CKpelllMBaHUE. 3aKOH eIMHO-00pa3usi ruOpua0B NepBoro nokosieHud. IIpaBmio nomMmuHupoBaHus. 3aKOH
paciuenaeHus npu3HakoB. ['unoresa unctorsl ramet. [lonHoOE U HEMOJIHOE TOMUHUPOBAHUE.

JurubpunHoe cKpemuBaHue. 3aKOH He3aBUCHMOTO HaclieI0OBaHMS MpU3HAKOB. LluToreHernyeckue
OCHOBBI ~ JUTHOPUAHOTO  CKpelIMBaHusA.  AHaIuM3Upyoliee  ckpeniuBanue.  lcnosib3oBaHue
AHATTM3UPYIOIIEr0 CKPEUIMBAHUS ISl OTIPE/ICIICHUS] TEHOTHUITA OCOOH.

CuermienHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana mo cuemieHHOMY HacleIOBaHUIO
reHoB. Hapyiienue crienieHusi FeHOB B pe3y/bTaTe KPOCCUHIOBEPA.

XpOoMOCOMHasl TeOpUsl HACIIECTBEHHOCTH. | eHeTuuecKue KapThl.

I'enetnka mnosa. XpoMOCOMHOE ONpeneiIeHUuEe Ioia. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHsIe U reTeporaMeTHbie OpraHu3Mbl. HaciiemoBanne npu3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBocTh. BuIbl M3MEHUMBOCTU: HEHACIEJACTBEHHAs M HacJeICTBeHHas. Poyib cpensl B
HEHaCJIeICTBEHHOU W3MEHYUBOCTH. XapakTepucTuka MO (UKAITTOHHOU W3MEHYHBOCTH.
Baprnannonsbslii psn wm BapuanuoHHas KpuBasd. Hopma peakuuum npusHaka. KonndecTBeHHblE U
KaueCTBEHHBIC MPU3HAKU U UX HOpMa peakinu. CBoMCTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH.

HacneacrBennas, win reHOTUIMYECKAs, U3MEHIMBOCTh. KOMOWHAaTHUBHAS N3MEHUYUBOCTh. Meio3 u
MOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOW W3MEHYMBOCTH. MyTalMiOHHAas W3MEHUYHUBOCTb.
Knaccudukanus wmyranmii: TeHHBIE, XPOMOCOMHBIC, T€HOMHBIC. YacToTa W TPHYUHBI MYyTaIuH.
Myrarennpie (pakTOopbl. 3aKOH TOMOJIOTHYECKHX pPSI0B B HaclIeACTBEHHOW wu3MmeHumBocTH H. .
Basuiosa.

BresaepHas HacIe€ICTBEHHOCTh U N3MEHYUBOCTb.

I'enetuka 4yenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOJAbl T'€HETUKH  YEJIOBEKa:
TE€HEATOTHYCCKUN, OJM3HEIOBBIM, NUTOTCHETHYECCKHH, OMOXUMHYECKHH, MOJICKYIISIPHO-TCHETHYCCKHM.
CoBpeMeHHOE ONpeleeHNEe TeHOTUIA: TOJHOT€HOMHOE CEKBEHHPOBAHHUE, T'€HOTUIIMPOBAHUE, B TOM
gucie ¢ nomouisio [1I[P-ananuza. HacneacTBennslie 3a00eBaHUs YelOBEKa: TeHHbIE O0JIE3HU, O0JIE3HHU C
HACJIEICTBEHHOM MpeapacioIOKeHHOCThIO, XPOMOCOMHbIE 0ose3Hu. ComaTruueckue W TreHepaTUBHBIC
myrauuu. CTBOJIOBbIE KIETKU. [IpuHIMIBI 310pOBOro 00pas3a >KU3HH, JTUATHOCTUKH, MPOQPMIAKTUKH U
JICYEHHUs FeHeTHYeCKUX Ooje3Hel. MenuKo-reHeTuuecKoe KOHCYIbTHPOBaHUE. 3HaYCHHE MEIUIIUHCKOMN
TeHETUKH B MPEJOTBPAILIEHUH U JICUCHUH TeHETUYECKUX 3a00JIeBaHUN YellOBEKa.

JdemMoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeen-Pecosckuii,
H. W. BaBunos.

Tabmuipr 1 cxembl: «MOHOTHOPUIHOE CKpPENIMBAHUE M €r0 IIUTOT€HEeTHYecKash OCHOBa», «3aKOH
paciiernyieHuss M ero IUTOreHeTHYecKas OCHOBa», «3aKOH YHUCTOTBHI ramer», «JlurubpumHoe
CKpelruBaHuey, «Llutonmornueckue OCHOBBI AUTHOPUAHOTO CKpEIUBaHUs», «Meio3y», «B3aumoeiictue
aJUIETIbHBIX TE€HOBY», «l €HeTHYecKHe KapThl PACTEHUM, XUBOTHBIX M ueJoOBeKa», «['eHeTnka mosay,
«3aKOHOMEpPHOCTH HAacCJIEI0BAHMS, CLEIUIEHHOTO C MOJoM», «KapHOTHIBI YeloBeKa W KUBOTHBIX,
«Bugpl u3MenunBocTH», «MoaudukanroHHas UW3MEHUYUBOCTH», «HacnmegoBanue pesyc-dakTopay,
«'eneTuka rpymnmn KpoBu», «MyTalmoHHas: U3MEHYUBOCTbHY.

O6opynoBanue:  MoJenu-anmiaukanuu  «MoHorubpugHoe — ckpemuBanue»,  «Hemomnoe
JOMHHUpOBaHMe», «JlurubpugHoe ckpemmBanue», «llepekpécT XpoMOCOM», MHKPOCKON |
Mukpomnpenapar «Jpo3zoduna» (Hopma, myTanuu GOpMbI KPBIIBEB U OKpPacKu Tena), repdapuit «I'opox
IIOCEBHOM.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:



Jlaboparopuass pabora Ne 5. «l3yueHue pe3ynbTaToB MOHOTHOPUIHOTO H JUTHOPHIHOTO
CKpEUIMBaHUA y AP030(UIIBI HA TOTOBBIX MUKPOIpEnapaTax».

Jlaboparopuass pabora No 6. «M3yueHue MOAU(DUKAIIMOHHON W3MEHUYUBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

JIaGopatopHnas pabota Ne 7. «AHanu3 MyTauuii y Apo30(uisl Ha TOTOBBIX MUKpOTIpenapaTaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHUE U aHATIM3 POJIOCIOBHBIX YEITOBEKaY.

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekius Kak HayKa U IIporiecc. 3apoxkIAeHUE CeJIeKINU U joMectukanus. Yuenne H. . Basusnosa
0 LIEHTpaxX HPOUCXOXKJEHUS M MHOrooOpa3usi KyJIbTypHBIX pacTeHuil. LIeHTpbl NpoUCXOKIEHUS
JOMAIIHUX KUBOTHBIX. COpT, HOpOJIa, LITAMM.

CoBpemMeHHbIE METO/Ibl CeNeKIUU. MaccoBbIi 1 UHAUBUAYaIbHBIA OTOOPHI B CEJIEKIIMU PACTEHUH U
KUBOTHBIX. OneHka sKcTepbepa. bim3koposcTBEHHOE CKpelmMBaHHe — WHOpUAMHT. Yucras JTUHMUSL.
CkpemuBaHue 4uCTBIX JUHUH. ['etepo3uc, wmimm rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHUE —
ayropuauar. OtnanéHHas ruOpuausanus U e€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 M MOJIydyeHHUe
MOJIUIIIOUOB. JloCcTHXKEHUSI CENEKIIUN pacTeHU, d)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak oOTpacib NPOU3BOACTBA. ['€HHas HHXeHepus. OJTambl  CO3JaHMS
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas unkeHepus. KierouHble KyabTyphl.
MUuKpoKIIOHaIbHOE pa3MHOXEHNE pacTeHUH. Knonuposanue BBICOKOITPOYKTHBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. DKOJOTMYEeCKHe U 3Tudeckue mnpobnembl. MO — renetndecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, . B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmuuel n cxeMbl: kapTta «LIeHTpBI IPOUCXOXKAECHUS U MHOrooOpas3usl KyJIbTYPHBIX PacTEHUII»,
«[Toponpl nomamHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHil», «OTnanéHHas rudpuau3anus»,
«Pabotel akagemuka M. ®. MBanoBay, «llomumnongusy, «OO0BEKTBI OMOTEXHOJNOrHW», «KileTouHbIE
KYJIBTYpPBI U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC T€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSKM IUIOJIOB M KOPHEIJIOJOB JUKUX (DOPM U KYJIbTYPHBIX COPTOB PacTEHUH,
repOapuii «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlaGopaTopHble H NpaKTU4YecKue padoTbi:

Okckypeusi «OCHOBHbIE METOABI M JIOCTHXKEHHUS CEJIEeKIMM PACTeHMH M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIUIO, IUIEMEHHYIO ()epMy, COPTOUCIIBITATENbHBIM Y4aCTOK, B TEIUIMYHOE XO3AHUCTBO,
71a00paTOPHIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBo1IOIUOHHAA OHOJIOTHS.

[Ipennocelikyn BO3HUKHOBEHUS 3BOJIIOLUOHHON TEOPHH. OBOJIIOLIMOHHAS TEOpHUsl U €€ MECTO B
Ouosoruu. BiusHue 3BOIOIMOHHON TEOPUU HA PA3BUTHE OMOJIOTUHU U APYIHX HAYK.

CugzerensctBa sBosonMy. IlaneoHTONnOrMYeckne: MOCIENOBATENBHOCTD TOSABIECHUS BUAOB B
NAJICOHTOJIOTUYECKOI JleTonucH, nepexoaHsle GopMmel. broreorpaduueckue: cXoacTBO U pazinuuue GayH
1 GII0p MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M Pa3NUuusg SMOPHMOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHbIE, PYAMMEHTApHBIE OpraHbl, aTaBU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOACTBO  MEXAaHHW3MOB  HACJIEJCTBEHHOCTM M OCHOBHBIX
MeTa0O0JIMYEeCKUX MyTel y BCeX OPraHU3MOB.

OpomoumonHas teopus Y. [JlapBuna. IIpeamoceuiku BO3HMKHOBEHMS JapBUHU3MA. JIBMoKyline
CHJIBI HBOJIIOIMM BUAOB MO JlapBuHY (M30BITOUHOE DPAa3MHOKEHHE MpPHU OrPAaHUYEHHOCTH PECYpCOB,
HeoTnpeieI€HHast U3MEHYMBOCTb, O0pb0a 3a CyIeCTBOBaHUE, ECTECTBEHHBIH 0TOOP).

Cunternyeckas Teopus 3Bosroruu (CTI) u e€ 0OCHOBHBIE MOJOKEHHUS.



Muxkpossomtonus. [lonmynsanus kak eIMHALA BUAA U SBOJIOLUH.

JBukymue cuiabl  ((GakTophl) 3BOJIONMKA BUIOB B TpHpoae. MyTallMOHHBIA MPOLECC H
KOMOWHATHBHAS U3MEHYUBOCTH. [[OMyIsSIIMOHHbBIE BOJIHBI U Apeiid reHoB. M3osius u Murparus.

EctecTBenHslil 0TOOp — HanpaBIsAOMU (akTop BOOLIIH. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TprucnocoOIeHHOCTh OPraHW3MOB Kak pe3yabTarT 3BoJitouuu. I[IpumMepbl mpucrnocoOneHuid y
OpraHu3mMoB. ApoMop(oO3bl U UIUO0-3IATITAIIUH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHOBHBIE (hOpMBI BUI000pa30BaHus: reorpaduieckoe,
JKOJIOTHYECKOE.

MakpoosBomtoriust.  Dopmber  3BomronMuU:  QuIeTHYECKas, IUBEPreHTHAas, KOHBEpPreHTHas,
napajuienpHas. HeoOpatuMocTh 3BOMIOIMH.

[IpoucxoxaeHue OT HeCHEUAIM3UPOBaHHBIX NpeakoB. IIporpeccupyromas crenuaan3anus.
AnanTuBHas paguanus.

JdemoncTpaumnu:

[Toptpetst: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, O.
Miromnnep, A. H. Ceseprios.

Tabmuipel 1 cxembl: «Pa3BuUTHE OpraHMYECKOro MHpa Ha 3emie», «3apoJIbllild MO3BOHOYHBIX
XKUBOTHBIX», «ApxeonTepukc», «PopMbl OOpbOBI 3a cylecTBOoBaHHE», «EcTecTBeHHBIN 0TOOPY,
«MHoroobpa3ue COpTOB  pacTeHuit», «MHoroobpasue mopoa  KUBOTHbIX»,  «llomymsiumy,
«MyTallMoOHHasT HW3MEHYUBOCTB», «ApoMopdosbl», «anoagantanumy», «OOwmWas aereHepamus»,
«/IBmwxymme cunbl sBomonun», «Kapra-cxema mapmipyra myrtemectBus Y. Jlapsunay, «bopsba 3a
cyuiecrBoBanue», «lIpucrnocoOGneHHocTs  opranu3zMoB», «l'eorpaduueckoe  BHIO00Opa3oBaHUE,
«DKOJIOTHYECKOE BI1000pa30BaHUE.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C PA3IMYHBIMU TUIIAMU OKPAacKH, HAOOp IIOJOB U CEMSIH,
kosutekuus «[IpuMepsl 3alUTHBIX MPUCTIOCOOICHUN y KUBOTHBIX», MOJeNb «OCHOBHBIE HAlpaBICHUS
IBOJTIONHHY, 00bEMHAA MOAENb «CTpOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, komiekuus «Dopmbl COXpAaHHOCTH HCKOMAEMBIX >KUBOTHBIX U
pacteHuii», wmoxaens amukanus «llepekpéct xpomocom», BiaxHble npenapaTel «Pa3Butune
Hacekomoroy, «Pa3Butue narymku», Mukponpenapat «Jpo3oduna» (Hopma, Myranuu (GOpMbl KPbLUIHEB
1 OKpPAcKH Teja).

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUJOB 110 MOPGHOJIOTUYECKOMY KPUTEPHIO».

JlaboparopHas pabota Ne 2. «OmnucaHue npucrnocoOJIEHHOCTH OpraHu3Ma M €€ OTHOCUTEIIHHOTO
XapaxkTepay.

Tema 2. Bo3HMKHOBeHHMe 1 pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble IpEICTaBICHUS O 3apOKICHUH XKM3HU. HayuHble runoTe3sbl BOSHUKHOBEHUS KU3HHU Ha
3emJie: abMoOreHe3 U MaHcnepMus. XUMUYecKas IBOJIIONHS. AOMOTEHHBIA CUHTE3 OPraHUYeCKHX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOJATBEPKACHUE XUMUYECKOHN 3BoMtonnU. HavanbHble 3Tamnbl
ouonormueckor sBomonmu. [wumoreza PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE TMpPOTOKIETKU. [lepBble KIE€TKM M UX 3BOJOHUSA. POPMUPOBAHME OCHOBHBIX TPYII
YKUBBIX OPraHU3MOB.

PazButne xxu3Hu Ha 3emuie no spam u nepuojaaM. Karapxei. Apxelickas U NpOTEPO30UCKas IpBHI.
[Taneosolickas »9pa u e€ TmepUOabl: KeMOPHICKUHN, OPIOBUKCKHMA, CHIYpUHUCKUNA, JIEBOHCKHIA,
KaMEHHOYT OJIbHBIN, IEPMCKHUH.

Me3o30iicKkas 5pa 1 €€ IepUoAbl: TPUACOBBIN, IOPCKUH, METIOBOM.

KaitHo3oi1ickas 3pa u e€ nepuobl: aaeoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.

XapakTepucTuka KiIMMaTa M TeoJIorM4eckux mnpoueccoB. (OCHOBHbIE ATambl  ABOJIOLUU
PaCTHTENHHOTO U KUBOTHOTO Mupa. Apomopdo3bl y pacTeHud u KUBOTHBIX. llosiBleHue, pacuBeT u
BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKOro Mupa Kak OTpa)keHue 3BOJIOLMU. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIbI
OpraHu3MOB.

OBOJIOLMS yeloBEeKa. AHTPONOJIOrUs Kak Hayka. Pa3BuTue npeacTaBieHUl O MPOUCXOXKICHUU
yenoBeka. MeTtonpl Hu3ydeHMs aHTpororeHe3a. CXoAcTBa M pasiMuusl 4YEJIOBEKa M KUBOTHBIX.
CucremaTnueckoe N0JIOKEHUE YeI0BeKa.

JBuxymue cuibl (dakropbl) aHTponoreHesa. HacinencTBeHHass M3MEHUMBOCTh U €CTECTBEHHBIN
ot6op. OOmecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYAUNA TPY/IA, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTaIUU U BETBU SBOJIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UermoBek ymernsbiid, YeraoBek
npsaMoxo i, Yenoek HeaHaepTanbCKui, YenoBek pa3yMHbId. HaxoIku HCKONAeMBIX OCTaTKOB,
BpeMsl CYIIECTBOBaHMUsI, 00JIaCTh pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUSL.

Uenoseueckne pacbl. OcCHOBHbIE OOJIBIIIME pachl: €BporeouaHas (eBpasuiickasi), Herpo-
aBCTpaJIONIHAA (3xBaTOpHaNIbHAs), MOHTOJIOUAHAS (a3maTcko-aMepuKaHCKas). UYeptel
MIPUCIIOCOOJIEHHOCTH TPEICTaBUTENEH YEIOBEUECKUX pac K YCIOBUSAM CyllecTBOBaHHUS. EQuHCTBO
yenoBedyeckux pac. Kputuka pacuszma.

JdemoncTpaumnu:

[Moptpetsr: @. Pean, JI. Tlactep, A. U. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBus.

Tabmuubl u cxembl: «Bo3HukHOBeHHEe CONMHEYHON CHCTEMBD», «Pa3BUTHE OPraHMYECKOTO MHpPay,
«PacturtenbHas kierka», «KuBoTHas kietka», «lIpokapuotuyeckas kierka», «CoBpeMeHHas cucTema
OpraHMyeckoro mupay», «CpaBHEHHE AHATOMUYECKHUX YEepT CTPOCHMS YeJIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJ€OHTOJIOTUYECKUX HAXOJO0K TIPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHenmue moan», «Jpesaue moan», «[lepBeie COBpeMeHHBIE JIIOAN», «HeT0BeYeCKUe pachh».

O6opynoBanue: mynsxu «[Ipoucxoxaenue dyenoBeka» (OOCTBI aBCTpajONUTEKa, MUTEKaHTpOIIA,
HeaHJepTaliblla, KPOMAaHbOHI[A), CIETKH UM U300paKEHUSI KAMEHHBIX OpPYAHM MMepBOOBITHOTO YeloBeKa
(kaMHH-"OTITIEPHI, PYOMIIa, CKpebia), TeOXpOHOJIOTHYeCKas TabIuIla, KoJeKus «DopMbl COXpaHHOCTH
MCKOIAE€MBbIX )KUBOTHBIX M PACTCHHI.

JlaGopaTopHble M IpaKTH4YecKue padoThbi:

[IpakTtuueckass padota Ne 1. «M3ydeHHWE HCKOIMAEMBIX OCTATKOB PACTEHWH W KUBOTHBIX B
KOJUIEKIIUSIX).

DOKCKypcusi «OBOJIOIUS OpraHM4eckoro mupa Ha 3emie» (B €CTECTBEHHO-HAYUHBIM WM
KpaeBeIUECKHI MY3ei).

Tema 3. Opranusmbl H OKpY:KaOLIas cpeaa.

DKOJIOTHSl KaK HaykKa. 3aJayd W pa3felibl IKOJOTMU. MeToAbl SKOJIOrMYeCKHUX HCCIEAOBaHHM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YeNTOBEKa.

Cpenbl 0OuTaHUs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okonoruueckue  Qaktopel. Kimaccudukanus skonorudeckux — (PakTopoB:  aOMOTHYECKHE,
OMoTHYeCKHE U aHTpoIoreHHsIe. JlelicTBre sK0I0rndeckix (PakKTOpOB Ha OPTaHU3MBI.

Abuotuueckue (aKkToOpbl: CBET, TemIieparypa, BiaxHOcTb. DotomepuoausMm. IIpucnocobnenus
OpraHU3MOB K JIEHCTBUIO a0noTHYecKuX (hakTopoB. buonoruueckue puTMel.

buotnueckue ¢dakropel. Bumel OMOTHYECKMX B3aMMOJICHCTBUIN: KOHKYPEHIUS, XUIIHHYECTBO,
cumbuo3 u ero ¢opmel. [lapasuTusMm, Koomepanus, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAHCTBO,
HaxJeOHUUYECTBO). AMEHCaau3M, HEWTpanu3M. 3HaueHHe OHOTHYECKHX B3aUMOJEHCTBUN Ui
CYIIIECTBOBaHMS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKUA Monyasund. OCHOBHbIE MOKA3aTeNu MOIYISIUU: YHCIEHHOCTD,
MJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. [MHaMKHKa YMCIEHHOCTU MOMYJALMHA U €€
perymnsuus.

JdemoHncTpaumnu:

[Moptpetsr: A. I'ym6onpar, K. @. Pynbe, D. ['ekkensb.



Tabmuuer u cxembl: kapra «IIpupomusie 30HBI 3emim», «Cpeasl OOMTaHUS OPraHU3MOBY,
«Doronepuoausm», «llonmymannny, «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH NOMYIALWU HH(Y30pHH-
Tyenskny, «[lumessie nenm».

JlaGopaTopHble 1 NPpaKTHYeCKHe PadOThI:

Jlaboparopnass padora Ne 3. «Mopdosoruueckue 0COOEHHOCTH PAaCTEHUH W3 Pa3HBIX MECT
OOUTaHUSD.

JIaGoparopHnas padota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

[TpakTraeckas padorta Ne 2. «[loac4éT MIOTHOCTH MOMYJISIHA PA3HBIX BUIOB PACTCHHII.

Tema 4. Coo01ecTBa U IK0JIOrHYeCKHE CHCTEMBI.

CooOmiectBo opranu3mMoB — OworeHO3. CTpPYKTypbl OHMOIIEHO3a: BHJIOBAsi, MPOCTPAHCTBCHHAS,
Tpoduueckas (nmumieBast). Buabi-nomuHanTel. CBs3u B OHOIICHO3E.

Okojnoruueckue cucteMbl  (3kocucteMbl). Ilonstne 00 »sKkocucreMe U OHOTEOLEHO3E.
OyHKIIMOHATBHBIE KOMIOHEHTHI IKOCHUCTEMBI: IMPOIYIEHThI, KOHCYMEHTHI, DPEIyIeHTh. KpyroBopoT
BEIIECTB U TOTOK DHEPTrUU B 3Kocucteme. Tpoduueckne (MHIEBBIE) YPOBHU dKOCHUCTEMBI. [lumieBbie
nenu u cetd. OCHOBHBIE TIOKA3aTeNH SKOCHCTEMBI: OMoMacca, MPOAYKIHs. DKOJIOTHIECKUE TTHPAMHUIBL:
MPOIYKIMH, YHCICHHOCTH, OMoMacchl. CBOMCTBAa HKOCHCTEM: YCTOMUMBOCTD, CAMOPETYIISIIHS, Pa3BUTHE.
Cykueccus.

[IpuponHble  SKOCHCTEMBI. OJKOCHCTEMBI 03€p M peK. OKOCHCTEMAa XBOWHOTO  WIIU
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTeMBI. bHojormueckoe W
XO3SCTBEHHOE 3HAUCHHE arpPOIKOCHCTEM H YPOOIKOCHUCTEM.

buopazHooOpazue kak Qakrtop ycroWdmBOoCcTH dKOocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o omocdepe. I'panunibl, coctaB u cTpykTypa Omochepni. XKuoe
BemecTBO M ero ¢yHkmuu. OcoOGeHHOCTH OMocdepbl Kak TI0O0AIBHOW 3KOCHCTEMBI. J{MHaMHuueckoe
paBHOBecHE M 00paTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€OXUMHUYECKHE LUKIIBI 3JIEMEHTOB (yriiepoja, a3oTa). 30HaJIbHOCTb
ounocdepbl. OCHOBHBIEC OMOMBI CYIIIH.

YenoseuectBo B Omochepe 3emin. AHTPOINOTCHHbIE H3MeHeHUs B Ouochepe. [mobanbHbIC
AKOJIOTHYECKUE TPOOIIEMBI.

CocymiectBoBanue mnpupoibsl U uenoBeuecTBa. CoxpaHeHue OHOpazHOOOpa3usi Kak OCHOBA
ycroiunBoctu Ouochepsl. OCHOBAa palMOHAIBHOTO YIPABIEHUS MNPUPOJHBIMH pecypcaMH U HUX
ucnoJib3oBanue. JloCTikeHus OUOIOTHH U OXpaHa MPUPO/IBI.

JdemMoHcTpanum:

[Hoptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmusr u cxembl: «[lumeBsie 1enm», «buomeHo3: cocraB u CcTpyKTypay», «IIpupoaHbie
coobmectBay, «llenu nmuTtanusy, «komorudyeckas nupamuga», «buocdepa u yenorexk», «IKocucrema
IIMPOKOJIIUCTBEHHOTO Jiecay, «IJKOCHUCTEMa XBOMHOro ieca», «buoneHo3 BogoéMay», «ATpOLEHO3Y,
«[IpumepHbIE aHTPOIMOTEHHbIE BO3JIEHCTBUS Ha MPUPOAY», «BakHEWIINE HMCTOYHUKH 3arpsi3HEHHS
BO3JlyXa U TPYHTOBBIX Bo/», «[louBa — BaxHeiimas coctasistomias 6nocheps», «DakTopsl Aerpagaiuu
nouB», «llapHukoBeiii 3ddexT», «DakTopbl pPaAMOAKTUBHOTO 3arpsi3HeHus Ouochepb», «OO0mas
cTpykTypa Ouocgeps», «PacmpoctpaHeHue >xu3HU B Ouocdepe», «O30HOBBIM 3kpaH OuOChEpH»,
«Kpyrosopot yriaepona B 6uochepe», «KpyroBopot azora B Ipupoie.

O6opynoBanue: Mojelb-ammiaukanus «Tunuuneile OUOIEHO3BI», TepOapuit «PacTuTenbHBIC
coobuiecTBa», Koyekuu «buoneHos», «Bpeaurenn BaKHEMIIUX CENTbCKOXO3SHCTBEHHBIX KYIbTYP»,
repOapuu M KOJUIEKIIMM PACTCHUN W KMBOTHBIX, MPUHAAISKANINE K PA3HBIM SKOJIOTHUECKUM TPYIIIaM
onHoro Buja, Kpachas kuura Poccuiickoit deneparuu, u300pakeHUsl OXpaHsIeMbIX BUJOB PAacTeHUI U
KUBOTHBIX.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 BUOJIOTUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

Cornacao ®I'OC COO, ycraHaBIuBaIOTCs TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS O0YYaIOUIMMHUCS
MIPOrpaMM CpeIHEro o0IIero 00pa3oBaHus: TUIHOCTHBIM, METANIPEAMETHBIM U TTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTUYHOCTHBIX PE3y/lbTaTOB OCBOECHMS NpeaMeTa «buosiorush» BbIAEIEHBI CENYIOINe
COCTaBJISIOLIME: OCO3HAHUE O0YYaIOLIMMUCA POCCUMCKON IPayKJAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPE/ENICHUIO, HATMYME MOTUBALMU K 00y4eHHUI0 OMOJIOTUH,
L[eJICHANIPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKIEHWH JIMYHOCTU HAa OCHOBE KIIOUEBBIX LEHHOCTEH WU
HCTOPUYECKUX TPAAULMKM pa3BUTHS OMOJOTUYECKOIO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh 00YyYaromuxcs
PYKOBOJICTBOBATbCSI B CBOEH JESITENBHOCTH ILIEHHOCTHO-CMBICIOBBIMU YCTaHOBKaMH, TPUCYIIUMU
cucreMe OHOJIOTHYECKOTOo 00pa3oBaHus, HAIWYME HKOJOTMYECKOTO IPaBOCO3HAHMS, CIOCOOHOCTHU
CTaBUTh LIEJIU ¥ CTPOUTD KU3HEHHbIE TUIAHBI.

JInuHOCTHBIE pe3ysbTaThl OCBOCHUS Mpeamera «buonorus» nocTUraroTcs B €IMHCTBE YU€OHOU U
BOCITUTATENbHOM JIESTEIIbHOCTH B COOTBETCTBUH C TPAJIUIMOHHBIMU POCCUMUCKUMU COLUOKYIBTYPHBIMH,
UCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMH IEHHOCTSAMH, MPUHSTHIMU B OOIIECTBE MpaBWJIaMU U
HOpPMaMHU MOBEACHUS M CIIOCOOCTBYIOT MPOIECCaM CAMOIO3HAHMS, CAMOBOCHUTAHUS U CaMOpPa3BUTHUS,
pa3BUTHUSL BHYTPEHHEH MO3MLMU JIMYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K 3aKOHY U TMPaBOMOPAIKY,
YeJI0BEKY Tpy/la U CTaplieMy MOKOJEHHUIO, B3AUMHOTO YBa)XKEHHUS, OEPEXKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HACJIEIMI0O M TpaJuLMsAM MHOTOHAIMOHaJIbHOrO Hapoja Poccuiickoit ®enepauuu, npupoae u
OKpY»Karollen cpene.

JIndHOCTHBIE pe3yabTaThl OCBOEHHUS ydeOHOro mpeamera «buonorus» HOMKHBI OTpa)xarb
TOTOBHOCTb U CLIOCOOHOCTH 00yYarOMMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHONM BHYTPEHHEH MO3UIIHEH
JUYHOCTH, CHUCTEMOM  IIEHHOCTHBIX  OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHHX  YOEKIEHUH,
COOTBETCTBYIOIIUX TPAJAULMUOHHBIM IEHHOCTAM POCCHUICKOTO O0OIIeCTBa, PACHIMPEHUE >KU3HEHHOTO
ONbITAa WU ONBITA JEATEIBHOCTH B IPOLIECCE pEATM3alUd OCHOBHBIX HAINPABJICHUN BOCIUTATEIbHOMN
NEeSATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpakIaHCKOro BOCIMTAHUS:

cOPMUPOBAHHOCTh TPAKJIAHCKON MO3UIMH OOYYaIOIIErocsi KaKk aKTHUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JEATEIbHOCTU MPH CO3JIaHUHU Y4EOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEJIbHBIX 3a/1a4, BHIOJHEHUU OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIMIO MO OTHOIICHHIO K SIBJICHHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHUE Y4YUTHIBaTh B CBOMX JEWCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOIO B3aUMOJCHUCTBUS
Jo/iel ¢ pa3HbIMU YOEXKAEHUSIMU, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIMAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOIIECCE COBMECTHOTO BBHIMIOJHEHUS YUE€OHBIX, MO3HABATEIbHBIX
U MCCIEIOBATENbCKUX 3aJay, YBaKUTEJIBHOTO OTHOLIEHWS K MHEHUIO OINOHEHTOB NpH OOCYXIEHUHU
CIIOPHBIX BONPOCOB OMOJIOTHUYECKOTO COJIEPHKAHMS;

TOTOBHOCTH K TYMaHUTapHOMN W BOJIOHTEPCKON JESTENBHOCTH;

2) naTPpUOTHYECKOI0 BOCIIUTAHNS:

c(OPMHUPOBAHHOCTh POCCUICKON IPa)T1aHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, 4YyBCTBa OTBETCTBEHHOCTU Iiepe] PoauHoOM, roprocTy 3a ¢BOM Kpai, cBoro Ponuny, cBO# fA3bIK U
KYJIBTYPY, IPOIIJIOE U HACTOsIIEE MHOTOHAIIMOHAIbHOTO Hapoaa Poccuy;



LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 U MaMITHUKAM MPUPOJAbI, JOCTHKECHHIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBICHHE WM PA3BUTHUE OUOJIOTHH,
MOHMMAaHUS 3HAYECHHUS] OMOJIOTMH B MO3HAHMM 3aKOHOB MPHUPOJbI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO
0O0IIIeCTBA;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CITYEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD 32 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHIS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TNPUHUMATh OCO3HAHHBIC PEIICHHS, OPHCHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJUTENSM, CO3JaHUI0O CEMbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TPAIULIMSAMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTETHUKY OBbITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIMIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHHE SMOITMOHAITBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKCHHIO B Pa3HBIX BHUJAAX HMCKYCCTBA, CTPEMJICHHWE TPOSBIIATH KadyecTBa
TBOPUYECKOUN JTMYHOCTH;

5) ¢usnyeckoro BocnUTaHHMSA, (POPMHPOBAHMS KYJbTYPbl 310POBbS M 3MOLMOHAJIBLHOIO
0J1aronmoJryyms:

MMOHUMaHWEe W pealn3alus 370poBOro M 0Oe3omacHoro obpasza >XU3HU (370POBOE IHUTAHHE,
coONIoficHHe TUTMEHWYECKHX NPaBHJI M HOPM, COaJaHCHUPOBAHHBIM pEXKUM 3aHATUNH M OTHbIXa,
perynspHas ¢u3nyecKash aKTUBHOCTH), OEpPEeKHOTO0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHHUS K
coOCcTBEeHHOMY (PU3UYECKOMY U IICUXUIECKOMY 37I0POBBIO;

MOHUMAaHHE I[EHHOCTU MPaBWJI WHIMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOrO TOBEJICHHS B
CUTYALMSX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHUE MOCIEACTBUI U HENIPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHHUS aJIKOTO0JIsl, HAPKOTUKOB,
KypeHHs1);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0JI00ue;

FOTOBHOCTh K AKTUBHOM JE€ATEIbHOCTH TEXHOJOTMYECKOW M COLUAIBHON HANpaBIEHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IEATEIbHOCTS;

UHTEpEC K pa3iauuHbiM cdepam npodecCHOHANBHONW JESTeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBII BEIOOp Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHBIC KU3HEHHbBIC TIAHBI;

TOTOBHOCTH U CLIOCOOHOCTH K 00OPa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK MCTOYHHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyILECTBOBAHUS;

MOBBIIIIEHUE YPOBHS 3KOJOTHYECKON KyIbTYphl: IPUOOPETEHUE OMBITA ITAHUPOBAHHUSI TIOCTYIKOB U
OLIEHKH UX BO3MOXHBIX TIOCJIEJICTBUNA JIIsl OKPY>KAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJBHOTO XapaKTepa SKOJOTHYECKHX MPOoOJieM U MyTel UX pelieHus;

CIIOCOOHOCTh HCTOJB30BaTh MpUOOpETaeMble TPU W3YYEHUU OHOJOTHMU 3HAHUS U YMEHUS TpH
pemieHnu MpoOieM, CBs3aHHBIX C PpPalMOHAIBHBIM TMPUPOIOIOJIB30BaHUEM (COONIOICHNE TPaBUII
MOBEJICHUsI B NPHUPOJE, HAIpPABICHHBIX HA COXpPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX, OXpaHy BHUJOB,
IKOCHUCTEM, OHochepsl);



AKTUBHOE HEINPUATHE JEHUCTBUM, MPUHOCSAUIMX BpEI OKPYXKAKIIEH NPUPOJHOW Cpele, yMEHUE
IIPOrHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOTMUECKUE IIOCIIECACTBUS IPEANPUHUMAEMBIX JAECUCTBUH H
IIpeI0TBPAILATh UX;

HaJIMYUe Pa3BUTOTO HKOJIOTMUYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYIbTYpPBI, OIBITA JEATEILHOCTH
9KOJIOTMYECKOM  HAIlpaBJIEHHOCTH, YMEHMsS  pPYKOBOJCTBOBATbCSI MMH B  IIO3HABaTEIbHOM,
KOMMYHHMKaTUBHOM M COLIMAJIbHON IMPAKTUKE, FTOTOBHOCTU K y4acTHIO B MPAKTUYECKOH AEATEIbHOCTU
9KOJIOTMYECKOMN HalpaBIeHHOCTH;

8) neHHOCTH HAYYHOIr0 MO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH
1 OOIIECTBEHHOHN MPAKTUKH, OCHOBAHHOTO HA JMAIIOTE KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3bIKOBOM M UMTATEJIbCKON KYJIBTYpPbl KaK CPEJICTBA B3aUMOJEHCTBUS MEXITY
JIIOJIbMU Y TTIO3HAHUS MUPA;

[MOHUMaHHE CHeuuPUKA OHOJIOTMM KaK HayKH, OCO3HaHus €€ poid B (HOpPMHUPOBAHUU
PaIMOHAJILHOTO HAYYHOTO MBIIIJIEHHSI, CO3JaHUM ILIEJIOCTHOTO IPEJICTaBICHUS 00 OKpYXKAIOLUIEM MHUpE
KaK O €IMHCTBE MIPUPO/JIbl, YEIOBEKa U OOIIECTBA, B O3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEHN U peleHnN
npo0sieM coXpaHeHHs MPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTHH JUIsI COBPEMEHHOM LMBHIIM3ALMU: 00€CIedeHHs] HOBOTO
YPOBHS pa3BUTHUSI MEIULUHBI, CO3JaHUE NEPCHEKTUBHBIX OWOTEXHOJIOTUH, CHOCOOHBIX pellaTh
pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUYECTBA, MOMCKA MyTEeH BBIXOJIA U3 TJO0AIBHBIX 3KOJOTUYECKHX
npoOieM M oOecrieueHus mNepexoja K YCTOMYHMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIOJIb30BaHUIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OMOJOTMYECKUX 3HAHUN B LENSAX MOBBILIEHUS OOLIeiH
KYJIbTYpPbI, €CTECTBEHHO-HAYYHO! IPAMOTHOCTH, KaK COCTaBHOH 4yacTu (DPyHKIIHMOHAJIbHOW I'PaMOTHOCTH
oOyJaromuxcsi, GopMUPYyEeMON MPU U3YICHUH OMOJIOTHH;

MMOHUMAaHHE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIOJIb30BAaTh IMOJIydaeMble 3HaHUA JUIsl aHalu3a M OOBSICHEHUS SIBICHHUU OKPY)KAIOIIEro MHupa H
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHHUE JellaTb 00OCHOBAaHHBIE 3aKIIOUYEHHS Ha OCHOBE HAy4YHBIX
(haKkTOB M UMEIOIIUXCS TAaHHBIX C LIEJBIO MOJy4YEHHS JOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWMOJIOTMYECKUE 3HAHMS JJISl pelleHus mpolieM B
peanbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAaHUE LIEHHOCTH HAyYHOM [€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh IPOEKTHYIO H
HCCIEA0BATENbCKYIO ACSITEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEephIBHOMY O0Opa3oBaHUIO M caMOOOpPa30BaHMIO, K AaKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTaHpeI[MeTHHC pPe3yIbTaTbl OCBOCHUA yqe6H0ro npeamMeTa «buojorus» BKIIOYaIOT: 3HaUYHUMEIE
HJIA (I)OpMI/IpOBaHI/IH MHPOBO33PCHUA 06yqa}0m1/1xcs[ MCKIUCHUIIIIMHAPHBIC (Me)KHpe)lMCTHLIe)
o6meHaquI>Ie MOHATHA, OTpaAXKAIMIUC TEJIOCTHOCTDb HaquOﬁ KapTUHbBI MUpa U CHeI_II/I(I)I/IKy MCTOA0B
IMO3HAHUA, HUCIIOJIB3YECMbIX B C€CTCCTBCHHBIX HAyKaX (BCIJ_ICCTBO, SHEprus, ABJICHUC, IpoLECcC, CUCTEMA,
Hay“IHHﬁ CI)aKT, MMpUHIHUII, THUIIOTE3d, 3aKOHOMCPHOCTb, 3dKOH, TCOpUA, HCCICAOBAHHC, Ha6J'IIO,Z[eHI/Ie,
HU3MEPCHHUEC, OKCIICPUMCHT U )IpyTI/IX), YHUBCPCAJIIbHBIC y‘Ie6HHe JeNCTBUSA (HOSH&B&TCJ’ILHHG,
KOMMYHUKATHUBHBIC, pel"y.]'ISITI/IBHBIe), O6€CHC‘II/IBaIOH_II/IC (I)OpMHpOBaHI/IC (I)YHKI_II/IOHaJ'ILHOI\/II rpaMOTHOCTHU
U COIMAIbHON KOMIIETSHIIUHN 06yqa101u1/1x051, CIIOCOOHOCTH O6yanOLHHXCH HUCIIOJB30BaTh OCBOCHHBLIC
MCKIUCHUIUIMHAPHBIC, MHUPOBO33PCHUYCCKHUEC 3HAHHA U YHUBCPCAJIIbHBIC y‘-IC6HBIC JIEHUCTBUS B
MO3HABAaTEILHON U COLMAIbHOMN ITPAKTHUKE.



MertanpeaqMeTHbIe Pe3ylbTaThl OCBOCHHUS MPOTPAMMBI CPEIHErO OO0IIero oOpa3oBaHUs JTOJLKHBI
OTpaxkarb:

OgyaeHHe YHMBEPCAJIbHBIMH YU4eOHBIMH II03HABATEIbHBIMH A€ CTBUSIMU:

1) 6a3oBble JIOrMYecKHe AeHCTBHS:

CaMOCTOSTENIbHO (DOPMYIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

HCIO0JIb30BAaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOIO MbIIUIEHUS (aHalau3a, CUHTE3a,
CpaBHEHHUs, Kilaccu(uKaluuy, 00001eHNs1), paCKpbIBaTh CMbICI OMOJIOTUYECKUX MOHATUHN (BBIIEISTH UX
XapaKTepHblEe IPU3HAKHU, YCTAHABIIUBATD CBSI3U C IPYTUMHU MOHATUSIMHU);

ONPEENATh LN ACITEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHM UX JOCTHXKEHHUS, COOTHOCHUTD
pe3yJbTaThl JESATENIBHOCTH C IOCTABJIEHHBIMU LIEISAMY;

MCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS JJ1s1 00bSICHEHHS (PAKTOB M SBJICHUN )KUBOM MTPHPOIBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, AEAYyKTHBHBIE, IO aHAJOTMH), BBISBISATH
3aKOHOMEPHOCTH M NPOTHUBOPEUMS] B PACCMAaTPUBAEMBIX SBICHUSAX, (OPMYIHpPOBATh BBIBOJBI H
3aKIIIOUEHUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CpEJICTBAa JUIsI MPEJCTaBICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIIIEHUH B U3Y4aeMbIX OHOJOTUYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUUM PaA3HOTO POJIa,
BBISIBJIEHHBIX B Pa3JIMYHBIX HH(OOPMAIMOHHBIX UCTOUHUKAX;

pa3pabaThiBaTh IJIaH peHIeHHs] MPOoOJeMbl C y4€TOM aHajlu3a HMEIOIIHUXCS MaTepHabHBIX U
HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIbHOCTh, OIIECHHUBATh COOTBETCTBUE PE3YJIbTATOB IIENIIM, OL[CHUBATh
PHUCKHU NOCIEACTBUM €A TEIILHOCTH;

KOOPJIMHUPOBATh M  BBIOJHATH PAabOTy B  YCIOBUSAX pEAIbHOIO, BHUPTYaJbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MPU PELICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BIIQJIETh HAaBBIKAMHM y4eOHO-HMCCIEIOBATEIbCKOW U MPOEKTHOW JEsTeNbHOCTH, HaBbIKaMU
paspelieHus mpoobiieM, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJIOB PEHICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJOB [TO3HAHUS;

UCIIOJIb30BAaTh  pa3jMyHble BUABI JACATEILHOCTH [0 TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIIpEeTAINH, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B y4EOHBIX CUTYyalHsIX, B TOM YHUCIE MPH CO3AaHUU
y4eOHBIX U COLUATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIH THUIl MBIIIJICHUS, BJIAJETh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHATUSMH U METO/IaMU;

CTaBUTh U (popMyIHpoBaTh COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHOM JNEATEIbHOCTUA M )KU3HEHHBIX
CUTYaIUSIX;

BBISIBIISITh NIPUUMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3MPOBATh 3a/lady, BBIJIBHIaTh THIIOTE3y €€
pElIeHHs, HAXOJIUTh apryMEHTHl IS JOKAa3aTeNbCTBA CBOMX YTBEPXKICHMI, 3aJaBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAJIN3MPOBATh IIOJIYYEHHBIE B XOJAE PEUICHMS 3aJaud pe3yNbTaTbl, KPUTUYECKH OLICHWBATHh X
JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUAX;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPHUOOPETEHHBIH OTIBIT;

OCYILIECTBIIATh LIE€JCHANIPABICHHBIM MOUCK NEepeHoca CpeICcTB U CIOCO0OB JAeHCTBUSA B
po(hecCHOHANBHYIO Cpeay;

YMETh MEPEHOCUTh 3HaHUS B MO3HABATEIbHYIO M MIPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUT'aTh HOBBIE UJIEH, NpeAaraTh OpUrHHaIbHbIE OIXO/bl M PEIIeHUs, CTaBUTh MPOOIEeMbl U
3aJ1a4, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B PA3TUYHBIX MCTOYHMKAX MH(popManuu (Tekcre y4eOHOro mocodus, Hay4HO-
MOTYJISIPHOM JTUTEpaType, OMOJIOTUYECKHX CIOBAPSX U CIIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTepHere), aHanu3upoBaTh WHPOPMALUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHHS, KPUTHUECKH
OLICHUBAThH €€ TOCTOBEPHOCTh M HEMTPOTHUBOPEUYNBOCTb;

(bopMynHpOBATh 3aMPOCHl U MPUMEHATH Pa3TMYHBIE METOIBI IPU OUCKE U 0TOOpE OMOIOTHYECKON
nHbOpMaIUY, HeOOXOIMMOH [T BHITIOTHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HCIOJIb30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILIEHCTBOBATH KYJIBTYpPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIEHO BBIOMPATh ONTHUMAJIBHYIO (OPMY MpEACTaBICHUS OMOJIOTHYECKOW HWH(pOpManuu
(cxemsl, rpaduKu, TUArpaMMBbl, TAOJIHUIIBI, PUCYHKH H JPYTroe);

WCIIOJIb30BaTh HAYYHBIN SI3bIK B KAQUECTBE CPENICTBA MpH padoTe ¢ OHMOJIOTHYECKON MH(OpPMAIUEH:
MPUMEHSTh XUMHUYECKHE, (PU3NUECKHe U MaTeMaTHYeCKue 3HaKu U CUMBOJIBI, (hopMyIbl, abOpeBHarypy,
HOMEHKJIATYpY, UCTIOJIH30BATh M MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJIETh HAaBBIKAMH DPACIO3HABaHWS M 3aIUTHl WH(pOpMamu, WHGOPMAIMOHHOKW 0e301acHOCTH
JMYHOCTH.

OgJiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6menue:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BCEX c(epax >KU3HU, aKTUBHO YJacTBOBATh B JHAJIOTE WIIH
IMCKYCCHH TIO0 CYIIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHHS
OTHOCHTEIIEHO BBITIOJTHEHUS TpeylaraéMoi 3aJau, YIUTHIBATh WHTEPECHl U COTIACOBAHHOCTH TTO3UITHIHA
JIPYrUX Y4aCTHUKOB JINAJIOTA WM JUCKYCCUH ),

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OONICHHS, MMOHMMATh 3HAYEHHWE CONMAIBHBIX 3HAKOB,
IPENOChIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallMi, yMeTb CMSr4aTh KOHQUIMKTBI U BECTH
HIEPErOBOPHI;

BJIQJIeTh Pa3IMYHBIMKM crioco0amu OOIIEHUS U B3aUMOJEWCTBUS, NMOHMMAaThb HaMEpPEHHs IPYrux
JIO/IeH, TPOSIBIIATh YBAXKUTEIBHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOH (popme GpopmMynupoBath
CBOM BO3PAXKECHMUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJCTB.

2) coBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh U UCIOJb30BaTh NPEUMYILECTBA KOMaHIHOM U MHIUBUAYalbHON paOOThI IPU PELIEHUU
OMOJIOTMUECKOW  TIpoOeMbl, OOOCHOBBIBAaTH HEOOXOJAMMOCTh NPUMEHEHHUs TPYIIOBBIX  (HOpM
B3aMMO/ICHCTBYS IIPU PeLIeHUH yueOHOH 3a1a4H;

BbIOMPATh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBMM ¢ Yy4€TOM OOIIMX MHTEPECOB M
BO3MO’KHOCTEH Ka)KI0T0 WieHa KOJUIEKTUBA;

IPUHUMATh LI€JIH COBMECTHOM JIESATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JeHCTBUSA 1O €€
JOCTM)KEHUIO: COCTaBJIATh IUIAH JAEWUCTBUIL, paclpelessiTh poiad ¢ y4ETOM MHEHMH Y4YacTHHKOB,
o0cyX/1aTh pe3yJabTaTbl COBMECTHOH padoThI;

OLIGHMBAaTh KAayeCTBO CBOEr0 BKJIAJAa M KaKJOI'O Yy4YaCTHMKA KOMaH/bl B OOIIMH pe3yabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

Ipe/ularaTb HOBBIE MPOEKTHI, OLIEHUBATh MJEHM C TO3MLIMH HOBMU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETHUECKOE MOBEJCHUE B PA3JIMYHBIX CHUTYalUSX, MPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH PeryJsTHBHBIMM el CTBUSAMU:

1) camoopranu3anus:

UCIOJb30BaTh OMOJIOIMYECKHE 3HAHUS JJIs BBISABICHHS NMpoOJeM M MX pelIeHHs B KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;



BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IEJIEBBIE M CMBICIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUAX M IIOCTYIIKAX II0 OTHOLIEHUIO K JKMBOM IPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKAIOIHUX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [1I03HABATEIbHYIO JIEATEIBHOCTD, BBISBIATH IPOOJIEMBI, CTABUTh U
(dopmynHupoBaTh COOCTBEHHBIE 33]]a4ll B 00pa30BaTEIbHON IEATENbHOCTH U )KU3HEHHBIX CUTYAIIHSX;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH pEHIEHHUs] NpoOJieMbl € YU4ETOM MMEIOIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLIECHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHHH;

JeTIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHoCcoOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOH 3PYIUIIUMHU B Pa3HBIX 001aCTAX 3HAHUH,
MTOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTyallUsIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIETh HaBBIKAMHM TIO3HABaTENIbHOM pedreKkcuu Kak OCO3HAHMsI COBEpUIaeMbIX JEHCTBUN H
MBICIIUTEIbHBIX MPOIECCOB, MX PE3yJAbTAaTOB W OCHOBAHUM, HCHOJb30BaTh MPUEMBI pedeKCHu Jis
OIIEHKHU CUTYalllH, BEIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATH PUCKH M CBOEBPEMEHHO ITPUHUMATh PELICHMS 110 UX CHHXKEHUIO;

IIPUHAMATHh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX [IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYrUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeIOBeKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeameTrHbie pe3ynbraTthl ocBoeHus mporpammbl COO mo Owosormu Ha 0a30BOM YpOBHE
BKJIFOYAIOT crienuduueckue s yaeOHoTOo npenMera «bruosorus» HaydHbIe 3HAHWS, YMEHHS M CIIOCOOBI
JNEHCTBUM 10 OCBOCHHMIO, HMHTEPIPETAIMA W MPeoOpa3oBaHUIO 3HAHUH, BHUABI JCATEIHHOCTH IIO
MOJTYYCHUIO HOBOTO 3HAHHUS W TNPUMEHEHHWIO 3HAHWH B PA3JIMYHBIX YYEOHBIX CHUTYaIlUsAX, a TaKkKe B
pEeaIbHBIX KU3HEHHBIX CHUTYallUAX, CBA3aHHBIX C Ouosorueid. B mporpamme mpeameTHbIe pe3yabTaThl
MIPEJICTaBJICHBI IO TOJaM O0y4YEeHHUS.

[IpenMeTrHbie pe3ynabTaThl OCBOCHHUSA y4deOHOro mnpenmera «buosorus» 6 10 knacce IOTKHBI
OTpPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U PO OUOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa U HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJ€ POCCUUCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHATBFHOM IPaMOTHOCTH YeJIOBEKa JJIsl PEIICHHsI )KU3HEHHBIX 3a/1a4;

YMEHHE pPAaCKphIBaTh COJIEp>)KaHWE OMOJOTMYECKUX TEPMUHOB M TMOHSTHH: JKU3Hb, KJIETKa,
opranu3M, MeTtabonmu3m (0OMEH BEHIECTB W MpPEBpalleHHe HHEPrHH), TOMEOocCTa3 (camMOoperynsius),
ypOBHEBasi OpraHU3allvs J>KUBBIX CHUCTEM, CAaMOBOCIpPOHW3BelEHHUE (PErpOayKIKs), HACIEICTBEHHOCTD,
W3MEHUYUBOCTbD, POCT U PA3BUTHUE;

yYMEHHE U3Jarath OMOJIOTUYECKUE TeOopuH (KIETOYHAs, XpPOMOCOMHAs, MyTaIllMOHHAS, [ICHTPaIbHAS
JorMa MoJieKynasipHou Oumonorun), 3akonbl (I. Mengens, T. Moprana, H. . BaBunoa) u ydenus (o
[IEHTPax MHOrooOpa3usi M MPOUCXOXKICHHUS KyInbTypHBIX pacrenuit H. W. BaBunoa), ompenensts
TPaHUIBI UX TPUMEHUMOCTHU K KUBBIM CUCTEMAM;



YMEHHE BIIAJCTh METOJaMU HAyYHOTO TMO3HAHWs B OHMOJIOTHH: HAONIOJCHUE M OINMHCAHUE JKUBBIX
CUCTEM, TMIPOILIECCOB W SIBJICHWH, OpraHu3amus W TPOBEACHHE OHOJOTHYECKOTO OSKCIICPUMEHTA,
BBIJIBIDKCHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCICAYEMBIMH BEIMYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PE3YJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUH M 3aKOHOB, YMCHHE JCNaTh
BBIBOJIBI HA OCHOBAHHH TIOJTYYCHHBIX PE3YJIBTATOB;

YMEHHE BBIICIATh CYIICCTBCHHBIC IPU3HAKA BHPYCOB, KIETOK MPOKAPHOT H IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH IIPOIECCOB: OOMEHa BEIISCTB U
MPEBPAIICHUST DJHEPrUM B KJIETKE, (OTOCHHTE3a, IUIACTHYECKOTO W DJHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OTJI0JOTBOPCHHUSI, PA3MHOKEHUSI, MHIUBHTyaTbHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MIPUMCHSTH MOJIyd€HHBIC 3HAHUS JIJIsl OOBSICHEHUS OMOJIOTHYECKHUX MPOIIECCOB U SIBJICHUH,
JUTS. TIPUHSITHS TTPAKTUYCCKUX PENICHU B TIOBCEIHEBHOHN JKM3HH C IIETBI0 OOecrieueHus 0e301MacHOCTH
CBOETO 3JIOPOBbS M 3JIOPOBbS OKPYKAIOIIUX JIOACH, COOJIOACHHS HOPM TPaMOTHOTO TIOBEJCHUS B
OKpYXalollled TMPUPOJHONW cpele, TOHMMAaHUE HEOOXOJUMOCTH  HCIIOJIB30BAHUS  JTOCTHIKCHHI
COBPEMEHHOU OMOJIOTUY ¥ OMOTEXHOJIOTHH JIJISl PAIlMOHAIBHOTO TTPUPOIOTIONH30BAHNS;

YMEHHE peliarh JEeMEHTAPHBIC ICHETHYECKUE 337adyd Ha MOHO- W JWTHOPUIHOE CKPEIIMBAHHE,
CIICTUICHHOE HACJIeIOBAaHUE, COCTABIISITH CXEMBbl MOHOTHOPHIHOTO CKPEIIUBAHUS JUIS IPEICKa3aHUs
HACJIeJIOBAaHUS TIPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJHATH Ja0OpaTOpHbIE U MpaKkTU4Yeckre paboThl, cOOMI0AATh MpaBuiia Mpu padoTe ¢
y4eOHBIM U J1a00OpaTOPHBIM 000PYIOBaHUEM;

YMEHHE KPHUTHYSCKH OICHWBATh M  HHTEPIPETUPOBATH HHMOPMANHUIO  OHWOJIOTHYECKOTO
COJICpPKaHUs, BKIIOYAOIIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX UCTOYHHKOB (CPEJICTBA MAacCOBOM
nH(popMaLlUY, Hay4YHO-TIOMYJSPHBIE MaTepUalbl), STUYECKUE AaCMEKThl COBPEMEHHBIX HMCCIEIOBAHUMN B
OMO0JIOrH, MEIUILIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIEC MHCHbMEHHBIC W YCTHBIC COOOIIEHUs, 00001ass OHOJIOTHIECKYIO
MH(OPMALIKIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIh30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOEHUsS ydeOHOTO mpeamera «buosorus» 6 11 Knacce NOTKHBI
OTpaxarb:

c(OpMUPOBAHHOCTH 3HAHUHN O MECTE U PO OUOJIOTUU B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHpOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpa U HAYYHOIO
MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B pa3BUTUE OHOJIOTHUH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PEIIeHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COAEpKaHHE OHOJOTHYECKMX TEPMHUHOB M TOHATUN: BUJ, MNOMYJALUSA,
reHo(OH, HBOJIOLMSA, MABIKYIIUE CUIbl ((aKTOpPHI) HBOJIOLUHU, MPUCHOCOOIECHHOCTh OPIraHU3MOB,
BHUJI000pa30BaHUe, SKOJIOTHYECKHUE (PAKTOPBI, SKOCUCTEMA, TPOAYIICHTHI, KOHCYMEHTHI, PEIYIEHTHI, LIeTH
MUTaHUS, SKOJIOTHYecKas mupamMuaa, OuoreoreHos, ouocdepa;

yMEHHE H3JaraTh OMOJOrHYeckre TeopuH (dBoimounuoHHas Teopus Y. JlapBuHa, cUHTeTHYeCKas
TEOpHs BOJIOIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoaplmieBoro cxoacrsa K. M. bapa, yepenoBanus
TJIaBHBIX HampaBieHu# u myteit sBomtoruu A. H. CeBeproBa, yuenust o 6uoctepe B. W. Bepnaackoro),
OTIPEIeNATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAaM;

yMEHHE BIAJEeTh METOJaMU HAyYHOTO TMO3HAaHUS B OHMOJOTHH: HAONIOJEHUE M OIMHCAHUE >KUBBIX
CHUCTEM, TIPOLIECCOB H SBJICHUH, OpraHu3alus W TPOBEACHHE OHOJOTHYECKOTO HKCIEPUMEHTa,
BBIJIBIDKCHHE THIIOTE3bI, BBISIBICHUE 3aBHUCUMOCTH MEXKJy HCCIEIyeMbIMU BETUYMHAMHU, OOBSICHEHHE
MOJIYYEHHBIX PEe3YyNbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOPUH U 3aKOHOB, YMEHHE JeNaTh
BBIBOJIBI HA OCHOBAHUHU TIOJYYCHHBIX PE3YIILTATOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE TIPU3HAKU CTPOCHHUS OHOJOTHYECKUX OOBEKTOB: BHUIOB,
MOMYJISIIAHI, MPOIYIEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OMOTEOIICHO30B U JKOCHUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACJIEACTBEHHOW  WM3MEHUYMBOCTH,  €CTECTBEHHOrO  OTOOpa,  BHJI000pa3oBaHUs,
MIPUCTIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBUS OSKOJOTHMUYECKUX (DaKTOPOB HAa OPraHU3MBbI, MepeHoca



BELIECTB M IIOTOKA HSHEPrUM B SKOCUCTEMAX, AHTPOINOIEHHBIX H3MEHEHUH B D3KOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHUYECKHX IIUKIOB B Onocdepe;

yYMEHHUE MPUMEHSATH MOJydCHHbIC 3HAHUS Il OObICHEHUS OMOJIOTUYECKUX IPOIIECCOB U SIBICHUH,
IUISL TIPUHATHS TMPAKTUYECKUX PEIICHHH B TMOBCEIHEBHOW JKM3HHU C IIENBI0 0OecredeHus: 0e301macHOCTH
CBOETO 3/I0pPOBBbSI U 3/I0POBBSl OKPYKAIOIIMX JIO/IEH, COONIONEHHS HOPM TPaMOTHOTO TIOBEICHUS B
OKpYXalollle TPUPOJAHON cpele, TNOHUMaHWE HEOOXOAMMOCTH WCIIOJNB30BAaHUS  JOCTHIKECHHH
COBPEMEHHOM OMOJIOTHH /JIS1 PaLllMOHAJILHOTO IPUPOIOTIONb30BaHMS;

YMEHHE peuaTh AJIEMEHTapHble OMOJIOTMYECKUE 33[aul, COCTAaBIIATh CXEMbl IIEPEHOCA BELIECTB U
SHEPruM B 3KocHucTeMax (Lenu MUTaHus);

YMEHHE BBITIOJHSTH JTAOOPAaTOPHBIE M MpPaKTUYEeCKue padoThl, COOMIOAATH MpaBmiia Mpu padboTe C
y4eOHBIM | J1a00paTOpHBIM 000PYIO0BAHUEM;

YyMEHHE KPUTUYECKHM OLEHMBaTh M HMHTEPHPETUPOBATH HHMOPMALNIO  OHOJIOTHYECKOTO
COJIep’KaHusl, BKJIIOYAIOIIYIO TICEBJAOHAYyYHbIE 3HAHUS U3 Pa3IMUHBIX UCTOYHHMKOB (CPEJICTBA MacCOBOM
uH(popMaluy, HAy4YHO-TIOMYJIIPHBIE MaTepualbl), paccMaTpuBaTh IJI00ATbHBIE  JKOJIOTMYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

yMEHHE CO3/IaBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIEHUs, 00001ast OHOJIOTHIECKYIO
MH(OPMALIHIO U3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATUHHBIN anmnapaTr OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTEMBI U UX OPraHU3aIns 1 bubmmorexa [JOK
p & https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOEHUE KIETKU 8 1 bubmorexa [IOK
™ https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 KusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOXeHUE 1 MHIUBUIYATBHOE Pa3BUTHE 5 1 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6moreka [IOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuusi oprann3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 0 4
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11 KJIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbIe)
Ne i/ Konrtpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bu6mmoreka [{OK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
1
3 OpranH3Mbl i OKpykaloLas cpea ° https://m.edsoo.ru/7f41cc74
buo6 OK
4 Coo0mrecTBa 1 SKOJIOTHIECKAE CHCTEMBI 9 htptlpzjl/()n:i;zci.ru I7fa1cc74
5 PesenBHOE Bhe 5 bu6moreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 2.5
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kiace/ CuBornazos B.U., Aradponosa U.b., 3axaposa E.T.,

OO611ecTBO ¢ OrpaHUUEHHON OTBETCTBEHHOCTHIO «[[PODA»; AkiinonepHoe o6mectBo «M3aarenscTBo

«IpocBemenue

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
1. buonorus. 10-11 kmacc. O0uias Ouosorus. [loypounsie pa3paboTku

bonposa Hatanusa ®enopoBHa
2. buonorus. 10-11 xknaccel. ba3zoBerit ypoBenb. Metoanueckoe nocodue. ®I'OC
AHpnpeeBa, AcTaHnHA

Muemosuna: bruosnorus

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://foxford.ru/

https://resh.edu.ru/

https://urok.1c/ru/library/biology/

https://www.yaklass.ru/p/biologia
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