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IHOACHUTEJIBHAS 3AIINCKA

ITpu pazpaboTke mporpamMMbl O OHOJIOTUH TEOPETUYECKYI0 OCHOBY JJISl ONpEAETCHHUS MOAXOIO0B K
(bopMHpOBaHUIO COAEPKAHUS YyUeOHOTO mpeamera «bHoorusy) COCTaBHIN: KOHIETITYaJbHBIC MOJOKEHHS
dI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH, CONEpKaHUs, pe3yIbTaTOB OOydeHUS W TpeOOBaHUU K
YPOBHIO MOATOTOBKH BBIITYCKHHKOB, IOJIOKEHHUS 00 OOLMX WeNsIX M MPUHIUINAX, XapaKTepU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMBI cpefHero oOmiero obOpa3oBanus B Poccuiickoit denepanuu, a Takxke
MOJIOKEHUs O cnenuduke Ouonoruu, e€ 3HAUYCHUM B MO3HAHWU JKUBOW NpPUPOABI M oOecredeHuu
CYLIECTBOBAHMSI 4eJoBeueckoro oodmiectBa. CorjiacHO Ha3BaHHBIM IOJIOXKEHUSM, ONpeAeNieHbl OCHOBHbBIC
(GyHKIIUM POrpamMMbl IO OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu Ma€T mpeAcTaBlIeHUE O LEesIX, 00 00mel cTpaTerun 00y4eHUs, BOCITUTAHUS
U pa3BUTUS OOYyYalOIIUXCA CPEICTBAMU y4ueOHOro mnpenmera «buoJorus», ompenenser o0s3aTeabHOoe
MpPEeIMETHOE COJEp)KaHUE, €ro CTPYKTYpPY, paclpelesieHue IO pasfelaM M TeMaM, PEKOMEHIYEeMYIO
MOCJIEI0BATEIBHOCTh U3YUYEHHsI Y4EOHOro Marepuaia ¢ y4€TOM MEXKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsI3€H, JJOTHMKU 00pa30BaTEeIbHOTO MPOIECCa, BO3PACTHBIX 0COOEHHOCTEH 00yYarOIIUXCsL.

B mporpamme mo OHMONIOTMM TaKKe YYUTBHIBAIOTCS TpPEOOBaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METamnpeIMETHBIM U IPEeIMETHBIM pe3yiabTaTaM 0O0y4eHHS B (OPMUPOBAHHUU OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHON  JESATeNbHOCTH/Y4eOHbIX  JIEHCTBUH  OOYYalOIIMXCS MO  OCBOGHHUIO  COJAEPIKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme mo Ouomormm (10—11 xmmaccel, 0a30BBI YpPOBEHb) pEATM30BAH MPUHIIUII
MIPEEeMCTBEHHOCTH B M3Y4YEHHMM OHMOJIOTHH, Onarojgaps 4yemy B HEil MpocMaTpHBaeTCs HAMpPaBIEHHOCTh Ha
pa3BUTHE 3HAHUH, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, IIEHHOCTHBIX
OpUEHTALMM JIMYHOCTH, SKOJIOIMYECKOIO MBIIUIEHUS, IMPEACTAaBIECHUI O 310pOBOM 00pa3e >KU3HU U
Oepe’)KHBIM  OTHOIICHMEM K OKpyXKaromeid mnpupoaHoil cpene. [losromy Hapsmy ¢ U3ydeHHEM
0011e0MOIOTMYECKUX TEOPHid, a TaKKe 3HAHUI O CTPOCHHH >KMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH
OCHOBHBIX MIPOTEKAIOIIUX B HUX MPOIECCOB B IPOrpaMMe Mo OMOJIOTUH YIeJICHO BHUMaHUE UCTIOIb30BaHUIO
MIOJIYYEHHBIX 3HAHUH B TOBCEJHEBHOM JKM3HM Il pELIEHUS NPUKIAAHBIX 3a4ad, B TOM YHUCIE:
Npo(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YeNOBEKa, MEIUKO-T€HETHYECKOr0 KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI KOJIOTMUYECKH 11€71ecO00pa3HOro MOBEACHHMsI B OKpY’Kalolled NpUPOAHOM cpene, aHan3a
BIIMSIHUS XO35IICTBEHHON JEATEIbHOCTH Y€JI0BEKa Ha COCTOSIHUE NMPHPOJIHBIX U UCKYCCTBEHHBIX IKOCHUCTEM.
VYcunenne BHUMaHUS K MPUKIAAHON HANpaBICHHOCTH ydeOHOro mnpeamera «buojorus» mpoauKTOBaHO
HEO0OXOJIMMOCThIO 00€CIeUeHHs] YCIOBUH JUIsl pEIIeHHs OJHOM W3 aKTyallbHBIX 3ajad IIKOJbHOTO
Ouosiornyeckoro o0Opa3oBaHuUs, KOTopas Ipeanosiaraer (OpMHpPOBaHHE Y OOYYarOIUXCS CHOCOOHOCTH
alanTHPOBATHCSA K U3MEHEHUSM IMHAMHYHO Pa3BUBAOIIETOCS] COBPEMEHHOI'O MHpa.

buonorus Ha ypoBHE cpenHero oo0iero oopa3oBaHMs 3aHUMaeT BaxHoe mecto. OHa obOecrieunBaeT
dbopmupoBaHre y 0Oydaromuxcsi MPEACTaBICHUNH O HAyYHOM KapTHHE MHUpa, pacimupsieT u o0o0maeT
3HaHUS O KUBOU MpUpOJe, €€ OTIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOM OpraHU3alMy U BOJIOLUH, CO3/1aET
yCIOBUS JUISL: TIO3HAHUS 3aKOHOB JKMBOM Mpuponbl, (GopMHUpOBaHUS (YHKIMOHAIBHOW TI'PaMOTHOCTH,
HAaBBIKOB 3/I0POBOT0 U 0e30macHOro oopasa *HU3HHU, SKOJIOTHYECKOTO MBIIIJIEHHUS, IEHHOCTHOTO OTHOIIEHUS
K JKMBOMW IPUPOJIE U YEIIOBEKY.

Bosbiioe 3HadeHne OMONIOTHS MMEET TaKKe JUIS pelIeHUs BOCIUTATENbHBIX M Pa3BUBAIOLINX 3aj]ad
cpeaHero oomiero obOpa3oBaHMs, couuanu3auuu oOyuaromuxcs. M3ydenue Ouonoruum oOecrieynBaeT
ycnoBust Ui (POPMUPOBAHHSI MHTEIUICKTYAJbHBIX, KOMMYHHUKAIIMOHHBIX W WH(OPMAIIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HHTETpallud OMOJOTMYECKMX 3HAHUU C TMPEACTABICHUSMU U3
JIPYTrUX Y4eOHBIX MPEIMETOB, B YaCTHOCTH, (pU3MKH, XMMHHU U Teorpaduu. Ha3zBaHHBIE TOJOXKEHUS O
npeJHasHauYeHUH ydeOHoro mnpenmera «bHOOTHS» COCTaBMIM OCHOBY JUISL OIpENENICHUS MOIXO/A0B K
0TOOpY U CTPYKTYPHUPOBAHUIO €TO COAEPIKAHUS, IPECTABICHHOTO B IIpOrpaMMe 10 OMOJIOTHH.

Ot60p comepkanus yueOHOro mpenamera «buosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UITUN
KYJIbTYPOCOOOPa3HOIO MO/AX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYarolIUecs JOJKHBI OCBOUTH 3HAHUS U



YMEHHUs, 3HauuMble A (GOpMHpPOBaHMSA OOIIEH KyJIbTYphl, OIpPECNAIONINE aJeKBAaTHOE IOBEAECHUE
YeJIOBeKa B OKpYXKAIOMEed MPUPOIHOM cpese, BOCTPeOOBaHHBIE B MOBCEAHEBHOM JKU3HU M MPAKTUYECKOU
nesrenbHOcTH. Oco00e MECTO B 3TOM CHCTeMe 3HAHUN 3aHUMAIOT AJIEMEHTBI COACP)KaHUs, KOTOPhIE CIyXKat
OCHOBOHM sl (DOPMHUPOBAHUS MPEICTABICHUNA O COBPEMEHHOW €CTECTBEHHO-HAYyYHOH KapTHHE MHpa H
LIEHHOCTHBIX OPHEHTALMSX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3alMKU OMOJIOTHYECKOT0 00pa30BaHMUs.

CTpyKkTypHpOBaHHE COJEepKaHUs ydyeOHOro MaTepuana B IIporpaMMme Mo OMOJOIMH OCYILECTBIIEHO C
y4€TOM TMPHOPHUTETHOTO 3HAYCHHSI 3HAHMA OO0 OTIMYUTENBHBIX OCOOCHHOCTSX J>KMBOM HpPUPOABI, O e
YPOBHEBOH OpraHu3allidl U HBOJIONUH. B COOTBETCTBMM C 3THM B CTPYKType Y4eOHOro mpenMera
«buonorus» BeIIEICHBI CIEAYIOUIUE CONEpKaTelIbHbIEe JIUHUU: «buosorus kak Hayka. MeToabl Hay4HOToO
no3HaHus», «Kierka kak Onosorudeckas cucrema», «Opranusm Kak Ouojoruyeckas cucteMay», «Cucrema u
MHOTro0o0pasue OpraHU4YeCKOro MHpay, «IBOJIOLUS KUBOH NPHUPOIBD», «IKOCUCTEMBI M IMPUCYIIHE UM
3aKOHOMEPHOCTH.

Ienp n3zyuenust yuebHoro npenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHHE O0YYarOIUMUCS
3HAaHUSMH O CTPYKTYPHO-(YHKLIMOHAIBHOM OpraHu3alMy KUBBIX CHUCTEM PA3HOrO paHra u npuolOpereHue
YMEHUH HCIOJIb30BaTh 3TU 3HAHMA JUIA IPAMOTHBIX JIEHCTBUI B OTHOIIEHHUH OOBEKTOB JKUBOW MPUPOJBI U
peILIeHHsI Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHue 1esn u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE oOecrieuuBaeTcs
pELICHNEM CIIENYIOIINX 3a1au:

OCBOEHME OO0YyYarOIIMMHCS CHUCTEMbl 3HAHUW O OMOJOTMYECKHX TEOPHsX, YUYEHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THMIIOTE3aX, IMpaBUIax, CIYKallMX OCHOBOM M1 (OpMHUPOBAHMSI NPEACTABIECHUN O
€CTECTBEHHO-HAyUYHOW KapTUHE MHpa, O METOJaX HAay4yHOrO IIO3HAHUS, CTPOEHUH, MHOrooOpa3uu Hu
0COOEHHOCTSIX ’KMBBIX CHCTEM pa3HOI'O YPOBHS OpPraHU3alMM, BBIJAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

(dbopmupoBaHre y 00ydaroNINXCs MO3HABATEIBHBIX, HHTEIUIEKTYAIBHBIX U TBOPYECKHX CITIOCOOHOCTEH
B IIpOLIECCEe aHajM3a JAHHBIX O MYyTAX Pa3BUTHUSA B OMOJIOTMM HAy4YHBIX B3IVIAZOB, MJEH M HOJIXOIOB K
W3Y4YEHHUIO JKUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3alNH;

CTaHOBJICHUE y O0yYaromuXcst 00l KyIbTyphl, (YHKIIMOHAIBHON IPaMOTHOCTH, Pa3BUTHE YMEHHUI
OOBSCHATH U OLICHUBATh SIBJICHMS OKPYXKAIOIIErO0 MHpa KUBOM NMPHUPOJbI HA OCHOBAaHUU 3HAHUU M OIBITA,
MOJTyYEHHBIX TPU U3YyUEHUU OUOJIOTHH;

¢dopmupoBaHUe y OOy4arolMXCs YMEHHH HUTIOCTPUPOBATH 3HAYEHHE OMOJOTMYECKUX 3HAHUU B
MPaKTUYECKONH JEATEIbHOCTU YEJIOBEKa, pa3BUTUHM COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUH W
arpoOMOTEXHOJIOTHIA;

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KHBOM MPUPO/IbI, HEOOXOAMMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COONMIOJEHHs HTHMYECKMX HOPM NpU MPOBEAECHUU OHOJIOTHYECKUX
HCCIIECIOBAHNH;

OCO3HAaHHE IEHHOCTU OMOJIOTMUYECKUX 3HAHUI JJIs TOBBIIMICHUS YPOBHS AKOJIOTMYECKON KYJIbTYpHI,
111 GOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEIHEBHOM JKHU3HU AJIS OLIEHKU MOCIEICTBHUM
CBOEH JNIeATENPHOCTH 10 OTHOLIEHHIO K OKpYXKalollell cpee, cOOCTBEHHOMY 370pPOBbIO, OOOCHOBaHUE U
coOmroienne Mep npodrIakTHKA 3a001eBaHUH.

B cucreme cpennero obuiero oopazoBanus «buonorus», nydaemas Ha 6a30BOM ypOBHE, SIBISETCS
00s13aTeNIbHBIM Y4E€OHBIM IPEIMETOM, BXOJSAIIMM B COCTaB MpeAMETHOM obsactu «EcTecTBEHHO-Hay4HbIE
MIPEeIMETHI».

Jlnst u3yuenust Ouosnoruy Ha 6a30BOM YpPOBHE CpPeIHEro 001ero o0pa3oBaHusl OTBOAUTCS 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Hemento), B 11 kitacce — 34 yaca (1 yac B Henento).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC



Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OHONOTMM C OOILIECTBEHHBIMH, TEXHUYECKUMU U JIPYTHUMH
€CTECTBEHHBIMH HayKamH, (puinocoduel, 3STUKOH, 3cTeTUKOW 1 mpaBoM. Ponb Guosnoruu B opMupoBaHUH
COBpPEMEHHOM HayyHOU KapTUHBI Mupa. CucTemMa OMOJIOrHYeCKUX HayK.

MeToapl MO3HAaHUS KUBOW MpHUPOAbI (HAOMIOAEHHE, OHKCIEPUMEHT, OIMCAaHUE, W3MEpEeHue,
KJaccuuKalus, MoJIeTUPOBaHKe, CTaTUCTUYECKasi 00pabOTKa TaHHBIX).

JdeMoHcTpanum:

[Toprpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabnuis! u cxeMbl: «MeTo/Ibl TO3HAHUS )KUBOW PUPOJIBI».

JlabGopaTropHble H NpaKTHYecKue padoThbl:

[Tpaktuyeckas pabora Ne 1. «/crnonp3oBaHue Pa3IWYHBIX METOIOB MPHU M3yYCHUU OMOJIOTHYECKUX
0OBEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHHU3aIUsl.

XKusble cucrembl (OUOCUCTEMBI) Kak MHpeaMeT u3ydeHus Ouosiorud. OTInWYHe XKUBBIX CHCTEM OT
HEOPraHUYECKOU IPUPOIBI.

CpoiicTBa OMOCHMCTEM W WX pa3HOOOpaszue. YPOBHHM OpPraHHM3alUU OHOCHCTEM: MOJCKYJISPHBIM,
KJIETOYHBIH, TKAHEBBIN, OPraHU3MEHHBIN, MOMYISIIHOHHO-BUI0BOM, S5KOCUCTEMHBIN (OMOTeO1IeHOTHYECKUI),
OnocdepHBIN.

JdemoHcTpaumnu:

TaOnuis! u cxembl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHU OpraHU3aIMU KUBOM IPUPOIBD».

O6opynosanue: Moaens Moaekyinsl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHNE KJIETKH.

XHWMHUYECKUN COCTAB KJIETKH. XHMHUYECKHE DJIEMEHTHI: MAaKpOAIEMEHTBI, MUKPOIEMEHTBL. Boga u
MUHEpPAJIbHBIE BELIECTBA.

OyHKIMH BOJbI U MUHEPAIBbHBIX BELIECTB B KieTke. [loanepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB M cTpoeHue OenkoB. AMHHOKUCIOTBI — MOHOMephbl OenkoB. HesameHumble u
3aMEHUMbIE AMUHOKHUCIIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl OEJIKOBOH MOJIEKYJIbI
(mepBuYHasi, BTOpPHYHAs, TPETUYHAsT M 4YETBEPTUYHAs CTPYKTypa). XUMHUYECKHE CBONCTBAa OEIKOB.
buonornyeckue pyHKINN OEIKOB.

depMeHTHl — OHonornyeckue Katanuzatopsl. CTpoeHue (epMeHTa: aKTUBHBIM LEHTp, CyOCTpaTHas
cnenupuuHocTsb. KopepmenTsl. Butamunsl. OTinums GepMEeHTOB OT HEOPTaHUYECKUX KaTaIu3aTOpPOB.

VYrneBonbl: MOHOCaxapu bl (TIIIOK03a, prbo3a U Ae30Kkcupru003a), Jucaxapuibl (caxaposa, JIakTo3a) U
noJicaxapupl (Kpaxmai, TIMKOTeH, 1eJUTi0103a). buonornueckne GyHKIUU YTIIeBOIOB.

Jiunuapl:  Tpurauuepuasl, ¢ocdomunuas, crepounsl. [napodpmibHO-rHAPOdOOHBIE CBOMCTBA.
buonoruueckue pynkiuu nunuaos. CpaBHEHUE YTIIIEBOJOB, OCJIKOB U JIMIHJIOB KaK HCTOYHUKOB YHEPIHUHU.

Hyxneunossie kucnotsl: JJHK u PHK. Hykieotnnbl — MOHOMEpBI HYKIIEMHOBBIX KucaoT. CTpoeHue u
¢ynkuun JJHK. Ctpoenune u pynxuu PHK. Buast PHK. AT®: ctpoenue u pyHKIUH.

[Mutonorus — Hayka o kierke. KierouHass Teopuss — mpuMep B3auMOJEWCTBUS uaed U (PaKToB B
Hay4YHOM IMO3HAaHUHU. MeTO/1bl U3y4eHUs KIETKH.

Krnerka kak nenoctHas xuBas cuctema. O01muye npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHas MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmnapar, cucrema cuHTe3a Oelika.

Tumnel kneTok: sykapuoTHyeckas U npokapuorudeckas. OCOOEHHOCTH CTPOECHHUS MPOKAPHOTHUECKON
kinetkd. Kierounas crenka Oaxtepuil. CTpoeHHe »yKapuOTHUecKON KieTKh. OCHOBHBIE OTIUYUS
PacTUTETbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl ~KIJIETOK — KJIETOYHAas CTeHKa, TIJIUKOKAIMKC, WX (QYHKIUH.
[Tna3maruueckass memOpaHna, e€ cBoiictBa U QyHkuuu. L{utoruasma u e€ opranouasl. OgHOMEMOpaHHbIE
opranouasl kietku: OIIC, ammapar [ombmxu, au3zocoMmbl. I[lodyaBTOHOMHBIE OPraHOWABI KIIETKU:
MUTOXOHJIPUH, TIACTUABL. [IponcxoknaeHne MUTOXOHIpHU u TacTud. Buael mmactun. HememOpanHbIe



OpPraHOU[bI KJIETKH: PHOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPHOJIH, PECHUUYKH, )KIYTUKU. DYyHKIIUK OPraHOUI0B
KJIETKHU. Brirouenns.

Snpo — peryasTopHbli 1eHTp kieTku. CTpoeHue siapa: saepHas 00009Ka, KaproIUla3Ma, XpOMaTHH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

Huarpammsl: «Pacnipenenenne XMMHUYECKUX 3JIEMEHTOB B HEKHMBOM mpupone», «Pacrpenencnue
XUMHYECKHX JIEMEHTOB B KUBOU NIPUPOACH.

Tabmuuer u cxemsl: «llepuoguueckas TabIMIAa XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BOJbI», «buocunTte3d Oenka», «CtpoeHue Moisiekynbl Oenka», «Ctpoenue ¢epmenta», «HykinenHoBbIe
kuciotel. JAHK», «Ctpoenue Monekynbl ATD», «CTpoeHHE SYKapHOTHYECKOW KIETKW», «CTpoeHue
KUBOTHOM KIETKNW», «CTpOE€HHE paCTUTEIbHOU KIETKW», «CTpOCHHE IPOKAPUOTHYECKON KIIETKN»,
«CTpoeHue ssipa KIeTKn», «Y TIIeBOAb, «JIumuaby.

O0opynoBaHue: CBETOBOW MHUKPOCKON, 00OpYyIOBaHWE NJisi MPOBEICHUS HAOIIOJCHUM, U3MEPEHUH,
HKCIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JIaGoparopnasi pabora Ne 1. «l/3yueHune KaTaJUTHUYECKOH aKTUBHOCTH (PEPMEHTOB (Ha HpHUMEpe
amMuIIa3bl WIN KaTajaasbl)».

JIaGoparopnast pabora Ne 2. «M3ydyeHue CTpoeHHs KJIETOK pacTeHUH, *HUBOTHBIX U OakTepHil mon
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax 1 X OIUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaO0ONMM3M. AcCUMIIIALUS (TUIACTHYECKHUH OOMEH) W TUCCHUMMWIISIIUS
(oHepreTuyeckuii 0OMeH) — JBe CTOPOHBI €JMHOro Ipolecca Meraboiu3Ma. Poiib 3aKOHOB COXpaHEHHs
BEIIECTB M SHEPIMM B IOHUMaHUU METa00I13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA U reTepoTpodHbIi. Poiib (epMeHTOB B OOMEHE BEIIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas M TeMHOBas (a3bl GorocuHTe3a. Peakiuu dorocunTesa. IpHekTuBHOCTH
¢dorocunTe3a. 3HaueHue (GoTocuHTE3a A KU3HM Ha 3emuie. BinusHue ycnoBuil cpeasl Ha (GoTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UpYIOIINe OakTepun. 3HaueHUEe XEMOCHUHTE3a JIJIsl )KU3HH Ha 3emile.

DHepreTuyeckuii o0OMeH B KieTke. Paciienienue BelecTs, BblIEIeHNE U aKKYMYJIHMPOBaHUE SHEPTHU
B KJIETKe. DTamnbl 3HepreTudeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. KucioponHnoe okucieHue,
U kietouHoe Jaeixanue. OxucnurenbHoe (ochopmnmpoBanue. IOPEKTUBHOCTH HHEPTETUUECKOTO
oOMeHa.

Peakium matpuuHoro cunrte3a. I'enetnueckas uHpopmauus u JIHK. Peanuzamus renetnueckoi
uHpopmanuu B kieTke. ['eHeTnueckuil kox u ero cpoiicrBa. Tpanckpunuus — matpuusbiii cunte3 PHK.
Tpancnsimust — OuocuHTe3 Oenka. ODtambl TpaHcasiuu. KoampoBanue amuHOKHCIOT. Ponb pubocom B
O6uocuHTe3€ OenKa.

Hexnerounsle ¢opmbl Xu3HU — BHpYychl. Mcropusi oTkpbiTus BupycoB (/. WM. MBaHOBCKMiA).
OcCoOeHHOCTH CTPOCHHUS U KM3HEHHOTrO LMKJa BUpycoB. baktepuodaru. bonesnu pacreHuii, KUBOTHBIX U
4elioBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) — Bo3Oyaurens CIIM/la.
OOpaTHas TpaHCKpUNIMs, peBepraza U wuHTerpasza. Ilpodunaktuka pacrnpocTpaHeHHs] BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsnos, . M. UIBanoBckui, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunel muTaHusy, «MeTtabonu3zmy», «MUTOXOHAPUS», « IHEPTETUUECKUI 0OMEH Y,
«Xmoporacty, «Potocunred», «Ctpoenue JIHK», «Ctpoenune u ¢dyHKImoHmpoBaHue reHa», «CHHTE3



oenkay, «['enetmyeckuii koa», «Bupycw», «bakrepmodarm», «CTpoeHHWe W KU3HEHHBIM ITUKI BHpyca
CII1/da, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: moaenu-anuukauuu «Yasoenune JAHK wu tpanckpunums», «buocunTtes Oemkay,
«CtpoeHue KieTkn», Moaenb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHMe M HHAUBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii uki, UM KU3HEHHbIN 1Mk KieTku. MHTepdasa u mutos. Ilponeccsl, npoTekatomniye B
unTepdaze. Permmkanus — peakuus Matpuunoro cunte3a JJHK. Crtpoenune xpomocom. XpOMOCOMHBIH
Habop — xapuotun. IUIIOWAHBIN U TamIoOWJHBI XpOMOCOMHBIE HAOOpbl. Xpomatuzisl. L{uTonornueckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAJIbHOT'O PA3BUTHUSI OPraHU3MOB.

Henenne knetku — muto3. Cragun murto3za. [Ipoueccsl, mpoucxoasuive Ha pa3HbIX CTAAUSAX MHUTO3a.
buonornueckuii cMbICIT MUTO3A.

[Iporpammupyemasi rudeib KIETKU — alloITO3.

@®opMbl pa3MHOXKEHHUSI OPraHU3MOB: Oecroioe U MmoyioBoe. Buapl 6ecronoro pa3sMHOXKEHUS: IeJICHHEe
HAJBOE, IOYKOBAHHWE OJHO- M MHOTOKJIETOYHBIX, CIHOPOOOpa3oBaHME, BEreTaTHUBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPraHU3MOB, €0 3HAYCHUE IS CEJICKIIUH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYUSA OT OECIOIOrO.

Meito3. Craaum meiosa. IIporeccel, npoucxoasiue Ha craausx menosa. [loBegeHue xpomocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMbIC U 3HaU€HUE MEH03a.

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [10/10BBIE Kene3bl: CEMEHHUKH
u suuHukd. OOpa3oBaHHWE M PA3BUTHUE TMIOJOBBIX KIETOK — TaMmeT (CHepMaTo30ull, SUIICKIETKa) —
cnepMaroreHe3 U oBoreHes. OCOOCHHOCTH CTPOCHHS SHIEKIETOK M CrepMaTo30uaoB. OII0I0TBOPEHHE.
[TapTeHorenes.

WnnuBuayanbHoe pa3Butue (OHTOreHe3). OMOpHOHalIbHOE pa3BUTHE (dMOpuoreHes). ITalbl
SMOPHOHAILHOTO Pa3BUTHS Yy TMO3BOHOYHBIX JKMBOTHBIX: JPOOJIEHHE, TacTPYJISALHUs, OpPraHOTeHes.
[ToctaomOpuoHanbHOE pazBuTHe. TUIIBI TOCTAIMOPHOHATIBHOTO Pa3BUTHUS: MPAMOE, HEMPSIMOE (JIMYMHOYHOE).
Brnusinue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaIUU Pa3BUTHSL.

JdemoHcTpaumnu:

TaGnuue! 1 cxembl: «POpPMBI Pa3MHOXKEHUST OPraHU3MOBY, «J{BOIIHOE OMII0IOTBOPEHHUE Y IIBETKOBBIX
pacteHmil», «BeretaruBHOe pa3MHOXKEHUE pacTeHUi», «/lenenue kinetku 6akrepuit», «CTpoeHue MoJIOBBIX
KIIeToKk», «CtpoeHue xpomocombly, «Knerounbrii mukny, «Pemnmukamus JHK», «Mwuto3», «Meito3y,
«[Ipsimoe u HempsiMoe pa3BuTHE», «['amMeToreHe3 y MIIEKOMUTAIOUINX U 4esloBeka», «OCHOBHBIE CTaIuu
OHTOI'EHE3a».

ObopynoBaHue: MUKPOCKOII, MUKponpenapaTsl «CriepMaTo30u/Ibl MIIEKOIMTAIOLIETO», «SilexneTka
MJIEKOITUTAOIIET0», «KapHoKrHe3 B KIIETKaX KOpEUIKa JIyKa», MarHUTHas MOJENb-alIuIMKanus «/lenenue
kieTku», Mozaens JIHK, moaens meTadaznoit XpoMOCOMBI.

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JIaGoparopHnas pabora Ne 3. «HabmogeHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHKpOIIpenaparax.

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHuUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3agaum reHetuku. Victopus pa3BUTUS TeHETUKU. Poiib LUTOJIOTMM M 3MOPHOJIOTUH B
CTAaHOBJICHUM TeHeTHKU. Bxman poccuilckux U 3apyOeKHbIX Y4YEHBIX B pa3BUTHE TE€HETHKH. MeToJibl
TeHEeTUKH  (THOPUIOJIOTUYECKHH,  IMTOTCHETHYECKUH,  MOJEKYJIsIpHO-TeHeThuueckuii).  OCHOBHBIE
TEeHETUYECKUE TIOHATHUS. | eHeTHUecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEIUBAHUM.

3aKOHOMEPHOCTH HAacJle[IoBaHMUs IPHU3HAKOB, YcTaHOBiIeHHble I. Menaenem. MoHoruOpuaHoe
CKpelllMBaHue. 3aKoH equHO-00pa3usi ruOpuaoB nepBoro mokojeHus. IIpaBuio nomuHupoBaHMs. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oHOE M HENMOIHOE JOMUHUPOBAHME.



JurubpunHoe ckpemiMBaHue. 3aKOH HE3aBUCHMOTO HacieNoBaHHs MpH3HakoB. L{urorenermueckue
OCHOBBI TUTHOPHUIHOTO CKpEelIMBaHUs. AHaIM3UpYIOllee cKpelyBanue. Vcnoap30Banue aHaIu3upyIoLero
CKpELIMBAHUS JJIS ONIPEeNICHHs TeHOTHIIa 0COOH.

CuerieHHOE HacienoBaHue mpu3HakoB. Pabora T. Moprana mo ClersieHHOMY HACJIeJOBAaHUIO T€HOB.
Hapyuienue cuernsieHns reHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. [ eHeTH4YecKue KapThl.

I'eneruka mnona. XpoOMOCOMHOE OINpeAelieHue TMoja. AyTOCOMBl U  IOJOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHble opraHnu3Mbl. HacnenoBanue npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

N3menunBoCTh. Buabl M3MEHUYMBOCTHU: HEHACIEACTBEHHAs M HACJIEACTBEHHas. Ponb cpeasl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTHKAa MOIU(DUKAIMOHHOW M3MEHYMBOCTU. BapuanroHHbIi
psa u BapuanoHHas kpusas. Hopma peakunu npusHaka. KoinuecTBEHHbIE M KaU€CTBEHHBIE TPU3HAKU U UX
HOopMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHOW U3MEHUUBOCTH.

HacnencrBennas, wim reHoTunuyeckas, M3MeHYMBOCTh. KoMOMHATHBHAsS M3MEHUYMBOCTh. Meilo3 u
MOJIOBOM  TpoIecC — OCHOBa KOMOWHATUBHOM W3MEHYMBOCTU. MyTallMOHHAs W3MEHYUBOCTbD.
Knaccudukanus Mmytanuii: reHHbIE, XpPOMOCOMHEBIE, TeHOMHBIE. YacToTa ¥ MPUUMHBI MyTaluii. MyTareHHbIe
(akxTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HaCIeACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BuesaepHast HacIE€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uenoseka. Kapuorun yenoeka. OCHOBHBIE METO/Ibl TEHETUKU YEJIOBEKA: T€HEATOTHYECKU,
OJIM3HCLIOBBIA, IMTOTCHETUYCCKUH, OMOXUMHYCCKHHA, MOJCKYyJIsapHO-reHeTrnueckuid. CoBpeMeHHOe
OIlpe/ieJIEHUE NeHOTHUIIA: NIOJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHKUE, B TOM YMCJIE C MTOMOUIBIO
[TI[P-ananu3a. HacnenctBenHsle 3a0ojieBaHUS 4YejOBEKa: reHHble O0Je3HU, OONIE3HHW C HACIEACTBEHHOM
MIPEIPacIoIOKEHHOCTBI0, XPOMOCOMHBIE Oosie3Hr. CoMaTUYecKue U reHepaTUBHbIE MyTallui. CTBOJIOBBIC
KIeTKH. [IpuHIMIBI 370pOBOT0 00pa3a JKW3HU, JUATHOCTHKH, NPOQPHIAKTHKHA W JICYEHUS TCHETHYECKUX
Oomne3nell. MeIMKO-TEHETHUECKOEe  KOHCYJIbTUPOBAaHHME. 3HAYCHHWE  MEIUIIMHCKOW  TEHETHKH B
MPEIOTBPALECHIH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdeMmoHcTpanum:

[Moprpetsr: I'. Mennens, T. Mopran, I'. ne ®@pus, C. C. UerBepukos, H. B. Tumodeen-Pecorckuii, H.
N. BaBuiios.

Tabmuier U cxembl: «MOHOTHOPHIHOE CKPEUIMBAHUE M €r0 IUTOTEHETHYECKas OCHOBa», «3aKOH
pacIleryIieHus ¥ €ro IUTOTeHeTHYecKasi OCHOBa», «3aKOH YUCTOTHI TaMeT», «JlUruOpuiHoe CKpelnBaHmuey,
«IuTomoruueckre OCHOBBI JTUTHOPUIHOTO CKpeIIMBaHUs», «Meho3», «B3auMoaeicTBue aiienbHBIX
reHoB», «['eHeTnueckne KapThl pacTeHUl, )KMBOTHBIX U uYeloBeKay», «['eHeTHnka mojuay, «3aKOHOMEPHOCTH
HacJe0BaHMs, CLEIUIEHHOTO C MoJiomM», «KapuOoTUIbl YeloBeKa U JKUBOTHBIX», «BUIbl M3MEHUHMBOCTHY,
«MoaudukanmoHHas HM3MEHUMBOCTHY, «HacnmemoBanue pesyc-dpakropa», «['eHeTHKa TPYII KpPOBUY,
«MyTanoHHasi U3BMEHYUBOCTBY.

ObopynoBanue: MO/IeTTH-aTTITU KA «MoHnorubpuaHoe CKpEIIUBaHUE, «HemomHoe
JOMUHUpPOBaHUEY, «JlurubpuaHoe ckpemuBanuey, «llepekpéct XxpoMocom», MUKPOCKON U MUKpOTMpenapar
«Apozoduna» (Hopma, Myranuu GopMbl KPBLIILEB U OKPACKHU Tea), repOapuii «[ opoX mOCeBHOM».

JlaGopaTropHble H MpaKkTH4YecKue padoThl:

Jlabopatopnas pabora Ne 5. «lM3ydeHue pe3yabTaTOB MOHOTHOPHUIHOTO W JIUTHOPHIHOTO
CKpEeIMBaHUs Y Ip030(UIIbl HA TOTOBBIX MUKPOTpEnaparax.

JlaGoparopnast pabora Ne 6. «M3ydyeHue MOAM(PHUKAIMOHHON W3MEHYMBOCTH, MOCTPOCHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW.

JlabopaTtopHas padota Ne 7. «AHanu3 MmyTaruii y 1po30( bl Ha TOTOBBIX MUKpOIIpenapaTax.

ITpakTruyeckas padora Ne 2. «CocTaBieHHe U aHAJIU3 POJIOCTIOBHBIX YEIOBEKaY.

Tema 7. Cesexkunst oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak HayKa v Tiporiecc. 3apoxAeHue CelIeKINu U qoMectrkanus. Yuenue H. . BaBuiosa o
LEHTPax MPOMCXOXKJIEHUSI U MHOrooOpa3us KyJIbTYpHbIX pacTeHUU. LIeHTphl MPOUCXOXKACHHS TOMAITHUX
*KUBOTHBIX. COpT, MOPO/IA, ITAMM.



CoBpeMeHHBIE METObI CEeJICKITMU. MacCOBBI U MHAMBUIAYATbHBI OTOOPHI B CEJEKIIMH PACTCHHUHN U
KUBOTHBIX. OTIleHKa JKCTephepa. BIM3KOPOIACTBEHHOE CKpelMBaHWEe — WHOpuAWHT. Ywucras JUHHS.
CkpemBanue dMCTHIX JuHHWA. [erepo3uc, wnu tuOpumHas cuia. HepoacTBeHHOE CKpelIMBaHUE —
ayropununr. OtnanéHHas rtuOpuamzanus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJy4YeHHE
MOJUIIITOUI0B. JIOCTHKEHUS CEJIEKIIUA PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak orpaciib Mpou3BOACTBA. [ eHHAs MH)KCHEpHUs. DTallbl CO3/JaHUs PEKOMOMHAHTHON
JAHK u Ttpancrenssix opranu3moB. KiierouHas uHxeHepusa. KieTounsle KylbTypbl. MHKPOKIOHAIbHOE
pa3sMHOXkeHHEe pacTeHuid. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CENBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.
DKoJIoruYecKkue u 3tnueckue mpoodsiemMpl. MO — reHeTH4ecku MOIU(PUITIPOBAHHBIC OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmuubl 1 cxeMmbl: kKapta «LleHTpbl MPOUCXOXKACHUS W MHOro0Opa3usi KyJbTYPHBIX PACTCHHII»,
«[Toponbl nmOMamIHUX KUBOTHBIX», «CopTa KYJIBTYpHBIX pacTeHui», «OtnanéHHas THOPUIU3AIMI,
«Pabotel akamemuka M. ®. Hsanosay», «llomumnongus», «OObekTBl OHOTEXHOMOTHMHY», «KileTOUHBIE
KYJbTYpbI U KJIOHUpOBaHUE», «KOHCTpyupoBaHue U MEPEeHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJISKU IUIOAOB M KOPHEIUIOAOB JUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHUH,
repOapuii «CenbCKOX035HCTBECHHBIC PACTCHUS».

JlabGoparopHble H NpaKTHYecKue padoThbl:

Oxckypcusi «OCHOBHBIE METOJIBI U IOCTHIKEHUS CEJICKIIUU PACTEHUM M KUBOTHBIX (HA CEJICKIIMOHHYIO
CTAHIIMIO, IJIEMEHHYIO (DepMy, COPTOHCIBITATENBHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, JIAOOPATOPHIO
arpoyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoaronHOHHAS OHOJIOTHA.

[Ipeanochliky BO3HUKHOBEHMS HSBOJIIOLIMOHHON TEOpUU. DBOJIIOLMOHHAS TEOpUs U €€ MECTO B
Oouosiornu. BrnusiHIE YBOTIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbctBa »BoitolMu. [laneoHTonOrMYeckue: MOCIEAOBATEIbHOCTh TIOABIEHUS BUIOB B
NAJICOHTOJIOTHYECKOH JieTonucH, nepexoanbie (opmbl. buoreorpadguueckue: cxoacTBO U paznuuue GayH u
(b10p MaTEepUKOB U OCTPOBOB.

OMOpPHOIOrHYECcKHE: CXOJCTBA U PA3INYUS IMOPHUOHOB Pa3HBIX BUAOB M03BOHOYHBIX. CpaBHUTENBHO-
aHATOMUYECKHE: TOMOJIOTUYHBIEC, AHAJIOTMYHBbIE, PYJUMEHTApHbIE OpraHbl, araBU3Mbl. MoJeKylsapHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTeil y Bcex
OpPTraHHU3MOB.

OpomonnonHas teopus Y. Jlapsuna. IIpeanockiku BO3HUKHOBEHUS JapBUHM3MA. [[BHXKyIIMe CUITBI
3BOJIIOLIMM  BUOB 10 JlapBuHY (M30BITOYHOE pa3MHOXEHHE TMpU OTPAaHHUUYEHHOCTH PECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, O0pb0a 3a CyIIECTBOBAaHHUE, ECTECTBEHHBII 0TOOD).

Cunternyeckas teopus Boitorun (CTI) u e€ 0CHOBHBIE OJIOKEHHUS.

Muxkposomtorus. [Tomynsius Kak eTuHUIA BUIa U BOJIOLUY.

JIBwxymue cwibl  ((hakTopbl) DJBOJIOIWMH BHIOB B TpUpoae. MyTalMOHHBIA MpoIecc |
KOMOWHATHBHAs U3MEHUYMBOCTb. [lonysIsiiiMOHHBIE BOJIHBI U Apeii] reHoB. M30ms1ms 1 MUrparus.

EcrecTBeHHBII 0TOOp — HaNpaBISIOMUI (akTop IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCT, OpPraHW3MOB Kak pe3ynbTaT »sBojtonud. [Ilpumepsl mnpucnocobieHuilt y
OpraHu3MoB. ApoMOp(O3bl U UANO0-aJaNI TAIIH.

Bun u BugooOpaszoBanue. Kpurepun Buga. OcHoBHbIE (opMBI BUJ00Opa30BaHus: reorpapuueckoe,
9KOJIOTMYECKOE.

MaxkpoaBosmornus. @opMbl IBONTIONMK: (HIIeTHYECKas], JUBEPreHTHAs, KOHBEPT€HTHAs, apaulebHasl.
HeobOpatumocTs sBOMIOINN.



IIponcxoxkaeHue OT HecneNUaJIN3UpOBaHHBIX mpenkos. IIporpeccupyromas —crenuanu3anus.
AnlanTuBHAs paavanus.

JdemMoHcTpanum:

IToprpersr: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, .
Miomnep, A. H. CeBep1iios.

Tabmuupel m cxemsl: «Pa3BuTHE OpraHMYECKOro MHpa Ha 3emiie», «3apOAbIIU I103BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «®Dopmbel O0pbOBI 3a cymecTBoBaHUe», «EcTecTBeHHBI 0TOODY,
«MHorooOpa3ue cCoOpToB pacTteHuit», «MHoroodpasue mopoj KUBOTHBIXY», «[lomymsauuny, «MyTannoHHas
U3MEHYHUBOCTB», «Apomopdosb», «Mauoamanranuu», «OOmas nereHepauusy», «/Bmxymue cuibl
sBomonun», «Kapra-cxema wmapuipyra nyremectsus Y. Jlapsuna», «bopbba 3a cyliecTBOBaHHE»,
«[Ipucnocobnennoctb  opranu3moBy»,  «l'eorpaduueckoe  BHIOOOpa3zoBaHHE»,  «IKOJOTHUECKOE
BHUJI000pa30BaHUCY.

OO6opynoBaHMe: KOJJIEKIMS HACEKOMBIX C PA3JIMYHBIMU THIIAMU OKpAacku, HAOOp IUIONOB U CEMsH,
kosekiust «IIpumepbl 3alUTHBIX MPUCIOCOOJIEHUH Yy KHMBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHMS
HBOJIIOIUIY, 00BEMHAA MOJIeNIb «CTPOESHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaguueckas kapra mupa, Koyuiekius «@DopMbl COXPAaHHOCTH HCKONAEMbIX MXUBOTHBIX U
pacTteHuii», mozenp amuinkanus «llepekpéct xpomocom», BiIaXkHbIE Ipenaparsl «Pa3BuTue HaCEKOMOIoy,
«Pa3Butne nArymku», Mukpomnpenapar «Jlposodunay (HopMma, MyTauuu GOpMbI KPbUIEEB U OKPACKH TEJIa).

JlaGopaTopHble M NPaKTH4YeCKUE PadOThI:

JIaboparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaGoparopnast pabora Ne 2. «OmnucaHue NpUCIIOCOOJIEHHOCTH OpraHu3Ma U €€ OTHOCHUTENIbHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHayuHbIe MpEICTaBICHUS O 3apOXKJIECHUU KU3HU. HaydHble runorespl BOZHUKHOBEHUS JKHU3HHM Ha
3emiie: abMOreHe3 U MaHCIepMUsL. XUMHUECKas 3BOTIONMS. AOUOTeHHBIN CUHTE3 OPraHNYEeCKUX BEIECTB U3
HEOPraHWYECKUX. OKCIEPUMEHTAJIBHOE IOATBEPKACHUE XHMHUYECKOW »HBoouMH. HauanbHble 3Tamnsl
ouosornyeckoii sBomonmu. I['mmoresa PHK-mmpa. @opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KiIeTKM U UX 3BOJIOLUA. POPMUPOBAHNE OCHOBHBIX T'PYIII KUBBIX
OpPraHHU3MOB.

Pa3sButne xu3HM Ha 3emiie mo 3pam M nepuonam. Karapxein. Apxeiickas M IpOTEPO30MCKas APBI.
[Taneo3oiickass »pa u €€ TepUONbl: KEeMOPHICKUN, OPIOBUKCKHUH, CUITYpUHUCKHUH, JEBOHCKHM,
KaMEHHOYTOJIbHBIN, IEPMCKHUI.

Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo301icKast 5pa u €€ epuopl: ajJeoreHOBbIN, HEOT€HOBBIM, aHTPOIIOTEHOBBI.

XapakTepucTuKa KJIMMaTa ¥ T€0JIOrMuecKux npoueccoB. OCHOBHBIE ATalbl IBOJIIOIMH PACTUTEIHLHOTO
U KMBOTHOTO MHpa. ApoMop(o3bl y pacTeHUH U >KMBOTHBIX. [losiBIEeHUe, pacluBeT W BbIMHpPAHUE TPYIII
KUBBIX OPIraHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak OTpakeHu€ 3BOJTIOLUUH. OCHOBHBIE CHUCTEMAaTUYECKHE TPYIIIIBI
OpPraHHU3MOB.

DOBonronUs 4enoBeKa. AHTpPOMNOJOrUs Kak Hayka. Pa3BuTHe mnpeAcTaBleHUN O NPOUCXOXKICHUU
yenoBeka. Meronpl M3ydeHMs aHTpororeHe3a. CXOACTBA M pas3MyMsl 4YEJIOBEKA M JKUBOTHBIX.
CucremaT4ecKoe MOJI0KEHUE YEI0BEKa.

IBuwxymue cunbl ((axkTopsl) aHTponoreHeza. HacnencTBeHHass HW3MEHUMBOCTb M €CTECTBEHHBIN
ot6op. OO1IecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYAa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaAMM W BETBH HBOJIIOLMU YEJIOBEKA: ABCTPAJNONMUTEKH, YenoBek ymenslid, Yenosek
NpAMOXOJAIIMNA, YelloBeK HeaHAepTAIbCKU, UenoBek pasymHblil. Haxoakn HCKoOnaeMbIX OCTaTKOB, BpeMS
CYIIIECTBOBAHMS, 00JIACTh PACIIPOCTPAHECHHS, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpPOMNEOHJHAS  (€Bpaswiickas), HErpo-
aBcTpajouHas (3KBaTOpUalbHAas), MOHTOJIONIHAsA (a3MaTCKO-aMepuKaHcKas). UepTel mpucrnocoOieHHOCTH



MIPEACTABUTENEN YEIOBEUECKUX PAC K YCIOBHUSIM CYyIIECTBOBaHMs. EquHCTBO uenoBeueckux pac. Kputuka
pacusma.

JdemMoHcTpanum:

[Toptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumep, I'. FOpu, Y. {apBus.

Tabmumpl u cxembl: «Bo3HukHOoBeHne COMHEYHON cHCTeMbl», «Pa3BUTHE OpPraHMYECKOTO MHpay,
«PactutenbHas knerka», «KuBoTHas kinerka», «lIpokapuornueckas kierka», «CoBpeMEHHas CHUCTEMa
OpraHu4ecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEpPT CTPOCHHs 4YelOBeKa M YelOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecTa TaJCOHTOJOTHUECKUX HAXOJOK TMPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelimue moan», «JpeBHue moan», «llepBbie COBpeMEHHBIE 0N, «HelI0BeUeCKre pachbi».

Ob6opynoBanue: Mynsoku «lIpoucxoxaenue dvenmoBeka» (OHOCTBI aBCTPaJONUTEKa, MUTEKAHTPOIIA,
HeaHJepTallblla, KPOMaHbOHILIA), CJIENKH WIM H300pak€HUs KaMEHHBIX OpYyIUH MEpBOOBITHOIO YEJIOBEKA
(kamMHH-YOTITIEpHI, pyOmIa, cKpebia), reOXpOHOJIIOTHYECKas TaOnuua, KoJweKuss «DopMbl COXpaHHOCTH
HCKOIIAEMBbIX )KMBOTHBIX U PACTEHUI.

JlaGoparopHble U NpaKTHYecKue padoThbl:

[MpakTuueckass padora Ne 1. «l3ydyeHune HUCKONMAeMbIX OCTATKOB pPACTEHUH U JKUBOTHBIX B
KOJUIEKLIASX».

OKCKypcusi «OBOJIOLMA OpraHMYecKoro wmupa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA  WIIU
KpaeBeauecKuii My3eil).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKojorus Kak HayKa. 3ajauyd M pas3eibl 3KOJOTHU. MeTonbl SKOJIOIMYECKHUX HCCIeI0BaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/AYIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue GakTopsl. Kiaccudukaims dK0JIOTHIECKUX (PaKTOPOB: aOMOTHICCKHE, OMOTUICCKHUE
U aHTpOTOTeHHbIe. J[eficTBIE HKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue (akTopbl: CBET, TeMIileparypa, BiaxHOCTb. dDotomepuoausMm. [IpucnocobneHus
OpPraHU3MOB K JIEUCTBHUIO abnoTHYecKuX (hakTopoB. bruonornueckue puTMel.

buotnyeckne QaxkToppl. Buabl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYPEHIHMS, XWIIHHYECTBO,
cumbuo3 u ero Qopmel. IlapasuTusm, Kkoomepaiusi, MyTyajln3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJeOHUYeCTBO). AMEHCaIu3M, HelTpanu3M. 3HaueHue OMOTMYECKMX  B3aMMOJACUCTBUM I
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU MOMyisiuu. OCHOBHbIE IOKa3aTeNu MOMYJISLUU: YUCIEHHOCTD,
IJIOTHOCTb, POKJAEMOCTh, CMEPTHOCTh, MPHUPOCT, MHUrpanus. J[MHaMuKa 4YMCIEHHOCTU MONYISUUU U €€
perysanus.

JdemoncTpanum:

[optpetsr: A. I'ym6onbaT, K. ®@. Pynse, O. ['ekkens.

Tabmuubpt u cxembl: kapta «[lpupomubie 30HBI 3emun», «Cpenbl OOUTAaHUS OPTaHU3MOBY,
«Doronepuoausm», «llonmymsauuny», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MNONYJISUMU HHDY30pHH-
Tydenbkny, «I[lummesbie nenm».

JlabGoparopHble U NpaKkTUYecKue padoTbl:

Jlabopatopnas pabora No 3. «Mopdosornueckue OCOOEHHOCTH PAaCTeHWH W3 Pa3HBIX MECT
OoOUTaHUS.

JIaGoparophas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacu€r MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. Coo01ecTBa U IKOJI0rHYECKHE CHCTEMBI.

CoobmiecTBOo opraHu3mMoB — OuoneHo3. CTpykTypsl OHOILIeHO3a: BHUAOBasi, MNPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Okojoruyeckue cuctembl  (9kocuctembl). Ilonstue 00 oSkocuctemMe U OHMOreolneHO3e.
OyHKIHMOHANbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: IPOJYLIEHTbI, KOHCYMEHTBI, penyueHTbl. Kpyrosopot
BELIECTB U MOTOK HEPTUU B 3KocucTteMme. Tpodudeckue (MUIIeBble) ypOBHH 3KocucTeMbl. [TumieBsie nienu u



cetd. OCHOBHBIE [TOKA3aTeIN YKOCUCTEMBI: Oromacca, MPOayKIHsI. DKOJIOrHUYeCKUEe MUPaMUIbl: TPOAYKIINUH,
YUCJICHHOCTH, OnomMacchl. CBOMCTBA DKOCUCTEM: YCTOMYHUBOCTD, CAMOPETYJIsIus, pazBuTtue. CyKieccusl.

[TpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCUCTEMA XBOWHOTO MJIH IIUPOKOIUCTBEHHOTO
jeca.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBL.  ATpO3KOCHCTEeMBL.  YpOoskocucTeMbl.  buonormyeckoe
X035IIICTBEHHOE 3HAaYEHHE arpO3KOCHUCTEM B YPOOIKOCHCTEM.

buopasnooOpasue kak (akrop ycroiluumBocTH 3KocucTteM. CoxpaHeHHE OHOJIIOTUYECKOTO
pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o Oumocdepe. ['panuiel, coctaB m cTpykrypa Oumocdepsl. JXupoe
BeuiectBO M ero ¢yHkiuuu. OcoOeHHOocTH Ouocdepbl Kak TI00anbHOM 3KOCHUCTEMBL. JMHaMHUYecKoe
paBHOBecHe U 00paTHas CBs3b B Onocdepe.

KpyroBopoThsl BemecTB U OMOT€OXMMHUYECKUE IHUKIBI AJIEMEHTOB (Yyriiepona, a3oTa). 30HAJIbHOCTH
ounocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTeHHBbIE H3MEHEHHsT B Ouocdepe. [nmobanbHbIC
9KOJIOTMUECKUE TPOOIIEMBI.

CocyuiectBoBaHHE TpUpojbl W uenoBeuecTBa. CoxpaHeHue Ouopa3sHooOpa3us Kak OCHOBa
ycroitunBoctu  Ouoceprl. OcHOBa palMOHATBHOIO YIpPABIEHUS MPUPOAHBIMU pecypcaMu M UX
ucrnoib30BaHue. JlocTikeHus: OMOJIOTHH U OXPaHa MPUPOIBI.

JdemoHcTpaumnu:

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

Tabmumer u  cxembl: «llumessie 1enu», «buoneno3: cocraB u cTpykTypay, «lIpupoaHbie
coobmrectBay, «llemn muTtanusy, «OKonoruueckas nupamuaa», «buochepa u yemoBek», «IkocucreMa
IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTeMa XBOWHOTO Jeca», «bHoneHo3 Bomoéma», «ATrpoueHo3»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JECHCTBHS HA NIPUPOAY», «BakHelIe HCTOYHUKHN 3arpsi3HEHMS BO3AyXa
U TPYHTOBBIX Boa», «llouBa — BakHeHImas cocraBistomas Ouocheprr», «DakTopsl Ierpagaluu MOYBY,
«[TapuukoBeiii 3ddexT», «DakTopbl pagUOaKTHUBHOTO 3arpsisHeHus Ouochepnr», «OOmas CTpyKTypa
ouocdeprr», «PacmpocTpaneHue xu3HH B Omocdepe», «O30HOBBIH 3KpaH Omocdepsr», «Kpyrosopor
yraepoaa B Ouocdeper, «KpyroBopor azoTa B IpuUpoAe».

Ob6opynoBanue: Mojenb-amuiMKauusg «TunuuHsle OHOLEHO3b», Trepbapuil  «PactuTenbHbie
cooOmiecTBa», KoyulekiMu «buoreHo3», «Bpeautenn BaKHEMIIMX CEIbCKOXO3SHCTBEHHBIX KYIbTYp»,
repbapru M KOJUISKIIMM PACTEHUH W >KWBOTHBIX, NMPHHAIJICKANINE K PAa3HBIM SKOJIOTUYECKUM TpyIIaMm
onHoro Buja, Kpacnas knura Poccuiickoit ®@enepaiiuu, U300pak€HUSI OXpPaHSEMBIX BHJIOB PAaCTEHUH U
KUBOTHBIX.

I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA ITPOI'PAMMBI T10 BMOJIOTMM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Cornacio ®I'OC COO, ycranaBiIMBalOTCA TpPeOOBaHUS K pe3yibTaTaM OCBOCHMS OOydYaIOUIMMHUCS
[IpOrpamMM CpeHEro o0IIero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B crpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUS mpenMera «buosorus» BBIIACIECHBI CIEIYIOLIUE
COCTaBJISIFOIIME: OCO3HAHUE OOYYAIOIIMMHCS POCCUMCKOW TpakIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTHU K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CaMOOIPEACIICHUIO, HAIMYNE MOTHUBAIMK K OOYYCHHIO OMOJIOTHH,
[[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHI JHMYHOCTH HA OCHOBE KIIFOUEBBIX I[EHHOCTEH H
HUCTOPUYECKUX TPAAUIUN Pa3BUTHS OMOJIOTHMYECKOTO 3HAHHUS, TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroUIuXcs
PYKOBOJICTBOBAThCSI B CBOEH NIEATEIILHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MIPUCYITUMUA CHUCTEME
OMoI0rM4ecKoro o0pa3oBaHMsl, HaJIUUKWE HKOJIOTHUYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH CTAaBUTh LENHU U
CTPOUTD KU3HCHHBIC TIJIAHBI.



JIn4HOCTHBIE pe3yJabTaThl OCBOEHUS TpeaMeTra «bHONOTHs» MOCTUTAIOTCS B €IUHCTBE yUEOHOW M
BOCIIUTATEILHON JEATEIBHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKHMH COLIMOKYJIHTYPHBIMH,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMH B OOIIECTBE MPABUIAMH U HOPMaMH
MOBEJICHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOTIO3HAHMSI, CAMOBOCIIUTAHUS M CaMOPA3BHUTHUS, Pa3BUTHS
BHYTPEHHEH MO3UILIMHU JIMYHOCTH, MATPUOTHU3MA, YBAKECHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY Tpylda U
CTapiieMy ITOKOJICHHIO, B3aMMHOIO YBa)XEHHUS, OEpPEKHOTO OTHOIIEHUS K KYJIbTYpHOMY HACICIUIO U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickoii denepanniu, NpupoIe U OKPYKAKOIIEH Cpeae.

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS Y4eOHOTO MpenMeTa «buoorusy AOKHBI OTPaXaTh TOTOBHOCTH
MU CIOCOOHOCTh OOYYArOUTUXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JTUYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHUEHTAIlMi, TO3UTHUBHBIX BHYTPCHHHX YOEXKICHHH, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM [EHHOCTSM POCCHUHCKOrO OOIIeCTBa, pacIIMPEHUE JKU3HEHHOTO ONbITa U  OIbITa
NESTEILHOCTH B TPOLIECCE peau3allii OCHOBHBIX HANpPABJICHUM BOCIUTATEIBHON JEATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HMIIMUA O0YUYAIOMIET0OCs] KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
POCCHIICKOT0O 00I1IECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM AESITENbHOCTU MPU CO3/aHUU Y4EOHBIX MPOEKTOB, PEIICHUU
Y4eOHBIX U MIO3HABATEIHHBIX 3a/1a4, BHITOJIHEHUU OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTB ONPENEISITh COOCTBEHHYIO MO3UIIMIO TI0O OTHOIICHHIO K SBJICHUSM COBPEMECHHOM JKU3HH
U OOBICHATE €€;

YMEHHE YUUTHIBATh B CBOUX JACUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJICH C
Pa3HBIMU YOKIEHUSAMH, KyJbTYPHBIMU LIEHHOCTSMU U COIMATIBHBIM TOJI0KEHUEM;

TOTOBHOCTbH K COTPYJHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJIHEHHS YICOHBIX, MO3HABATEIBHBIX U
UCCIIEIOBATENBCKUX 33]1a4, YBAKUTEILHOTO OTHOIICHUS! K MHEHUIO OMIOHEHTOB MPU O0CY>KICHUH CIIOPHBIX
BOITPOCOB OMOJIOTHYECKOTO COJICPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOU JIEATEIHLHOCTH;

2) NIaTPUOTHYECKOTO0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHICKON TPaKJaHCKOW HMJIEHTUYHOCTH, MAaTPHUOTU3MA, YBAKEHUS K CBOEMY
HapoAy, YyBCTBAa OTBETCTBEHHOCTU mepen PoauHol, ropnoctu 3a cBoM Kpai, cBor PonuHy, CBOM SI3bIK U
KYJIBbTYpY, MPOIIOE U HACTOSIIIIEe MHOTOHAIIMOHAILHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIEHUE K MPUPOTHOMY HACJICAUIO U MaMSITHUKAM MPUPOJIBI, JOCTHXKEHUIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIIE;

CHIOCOOHOCTh OIIGHMBAaTh BKJAJ POCCHUMCKHX YUEHBIX B CTAHOBJIEHHE M pa3BUTHE OHMOJIOTHH,
MOHUMAaHUS 3HAYCHHUS OMOJIOTMM B TIO3HAHWU 3aKOHOB TPHUPOJBI, B KU3HU YEJIOBEKA M COBPEMEHHOIO
00I11eCTBa;

ujeitHas yoexxIE€HHOCTh, TOTOBHOCTh K CIYXeHHIO W 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IIEHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEACHHS,

CIIOCOOHOCTh OILIEHWBATh CHUTYAIlMI0O W TPUHAMATh OCO3HAHHBIC PEIIEHUs, OPUEHTUPYSACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B OCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJIUTENSAM, CO3JJaHUIO CEMbU HA OCHOBE OCO3HAHHOTO MPUHSATHUS
LIEHHOCTEN CeMENHOM )KM3HU B COOTBETCTBUU C TPAIULIUSIMU Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMSL:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOUasl ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIICHH;



IMOHUMAaHHE SMOLMOHAIIBHOTO BO3ACHCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHUIO B PAa3HbIX BHJAX HCKYCCTBA, CTPEMJIEHUE NPOSABISTH KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usnyeckoro BocnuTAHHAA, (GOPMHUPOBAHHMA KYJBTYPHI 310POBbSI M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

MMOHMMAaHHE U peaju3alus 310pOoBOro U 6e30macHoro oopasa Kku3HH (310pOBOE MUTAHUE, COOIIOICHNE
TMTUEHUYECKUX MPaBUJI U HOPM, COATaHCUPOBAHHBIM PEXXUM 3aHSATHH U OTAbIXA, peryispHas (uzndeckas
aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3NYECKOMY U
[ICUXUYECKOMY 3710POBBIO;

MOHMMAaHWE LIEHHOCTU MpPaBWJI HUHIUBUAYATbHOTO M KOJUIEKTUBHOTO O€30MacHOrO IOBEACHUS B
CUTYalUsIX, YTPOXKAIOLUIUX 310POBBIO U XKU3HU JIIOJIEH;

OCO3HAHME TOCIIEACTBUN U HENPHUATUS BPEIHBIX MPHUBBIYEK (YHMOTPEOJICHUS aJIKOTOJsl, HAPKOTHKOB,
KypeHus);

6) TPy10BOr0 BOCIMTAHMSA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepCTBa, TPY10JII00uE;

TFOTOBHOCTh K QKTUBHOM JEATEIbHOCTH TEXHOJOIMYECKOM U COLMAJIBHOM HANpaBiIeHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIHO BBIMIOJIIHATH TAKYIO 1€ATEIbHOCTS;

MHTEpEC K pa3au4HbIM cepam npodhecCHOHATBLHOM NEeATENIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynymieit npodeccuu u peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHbI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 3K0JIOTHYECKOTr0 BOCIINTAHUSA:

9KOJIOTHUYECKHU 1eIeCO00pa3HOe OTHOLICHHE K MPUPOJE KaK UCTOUYHUKY JKU3HH Ha 3emile, OCHOBE €&
CYLIECTBOBAHMSI;

MIOBBILIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYphl: IPUOOpPETEHHE OMNbITA IJIAHUPOBAHUS MOCTYIIKOB U
OLICHKU UX BO3MOXHBIX MTOCIIEICTBUM JIJIs1 OKPYXKAIOILIEH CPEbL;

OCO3HaHUe T1100aIbHOr0 XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel X pPelIeHus;

CIOCOOHOCTh HCIIONIB30BaTh MPUOOpETaeMble TPU HM3yYCHHH OWOJOTMH 3HAHUS W yMEHHS TIpU
pelieHnn npo0seM, CBSI3aHHbIX ¢ pallMOHAIBLHBIM NPUPOOII0Ib30BaHUEM (COOIIOCHNE PAaBUIl TOBEACHUS
B IPUPOJAE, HANPABIECHHBIX HA COXPAHEHUE DPABHOBECUS B DJKOCUCTEMAX, OXpaHy BHUIOB, JKOCHCTEM,
o6uochepsl);

AKTUBHOE HENPUATUE JEHWCTBUM, MPUHOCAIIMX BpEI OKPYXKAKOIIEH NPUPOJHOU Cpelle, YMEHHE
MIPOrHO3UPOBATh HEOJArONpPUITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPEeNNPUHUMAEMbIX JEUCTBUH U
MpeAoTBpalaTh UX;

HaJIMYUE PA3BUTOrO JKOJOTMYECKOIO MBIIIJIEHHS, dKOJIOTHYECKOW KYNIbTYpBI, OINbITA IEATEIbHOCTH
9KOJIOTMUYECKOI HaIlpaBJIEHHOCTH, YMEHUSI pyKOBOJCTBOBATHCSI UMHU B [T0O3HABATEIIbHON, KOMMYHUKAaTUBHON
U COUMAIbHOM IMpakTUKE, TOTOBHOCTH K YYacTUIO B IPAKTHYECKOH JESTENbHOCTH 3KOJOTUYECKOU
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
0OIIEeCTBEHHOMN MPAaKTHUKH, OCHOBAaHHOT'O Ha JWajore KyJbTyp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOETO MECTa
B IIOJINKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOM KYJIBTYpbl KaK CPEJCTBA B3aUMOACHCTBHSI MEXIY
JIIOJIbMU U TTIO3HAHUS MUPA;

MMOHUMaHHEe CelnPUKU OMOJIOTUU KaK HayKH, OCO3HaHMs €€ pojiu B (POPMUPOBAHUU PALIUOHAIILHOTO
HAYYHOTO MBIIIJICHNS, CO3JIaHUM LIEJIOCTHOTO IpEJCTaBICHUsI 00 OKpYy)KalolleM MHUpE KaK O €IMHCTBE
IOpUPOJIBI, 4YeJIOBEeKa W OOIIecTBa, B MO3HAHWU NPUPOAHBIX 3aKOHOMEPHOCTEH W pELIeHHH Mpodiem
COXPAaHEHHUS MIPUPOJIHOTO PAaBHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHOJIOTMHU Ui COBPEMEHHOW NMBHJIM3ALMU: OOECeueHUs HOBOTO
YPOBHSI pa3BUTHUS MEIULUHBI, CO3[JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUM, CIOCOOHBIX pEelIaTh PECYPCHbIE



npoOIeMBl Pa3BUTHUS YEIOBEYECTBA, IMOMCKA MyTEH BBIXOAA M3 TTIOOATBHBIX IKOJOTMYECKUX IMPOOIEeM U
o0ecrieueHns epexo/ia K yCTOHUYMBOMY Pa3BUTHIO, PAIMOHAIIEHOMY MCIIOJIB30BAHUIO TIPUPOTHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUU OMOJIOTMYECKUX 3HAHWW B LENAX MOBBIIICHUS OOLICH KYIbTYpPHI,
€CTECTBEHHO-HAyYHOH IPaMOTHOCTH, KaK COCTaBHOM YacTh ()yHKIMOHAIFHON I'PaMOTHOCTH O0ydaromuxcs,
dhopMupyeMoil Ipu U3y4eHUH OUOJIOTHH;

MOHMMaHKUE CYITHOCTH METOJIOB IO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCIOJB30BaTh IOJlydaeMble 3HAHMA JUIsl aHajdu3a M OOBSCHEHUS SBJICHUH OKpPYKAIOIIEr0 MHpa H
IPOHUCXOAAIINX B HEM U3MECHEHHH, YMEHHUE JeNlaTh 000CHOBAHHBIE 3aKIIOUCHHUSI HA OCHOBE HayYHBIX (DPaKTOB
Y UMEIOIUXCS TAaHHBIX C IIEJbI0 MOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HCIIONB30BaTh OHMOJIOTWYECKHE 3HAHHS Uil pEUIeHus mpolieM B
peabHBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIGHHOCTH HAayYHOH JESTeJbHOCTH, TOTOBHOCTh OCYIIECTBISATH TPOEKTHYIO U
UCCIIEI0BATEIbCKYIO IEATEIbHOCTh HHANBUAYAJIHHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHUIO, K aKTHBHOMY
MIOJTYYCHHIO HOBBIX 3HAHUH 1O OMOJIOTHU B COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIe pe3ysbTaThl OCBOCHHUS y4eOHOTO mpeamera «BHOJOTHs BKIIOYAIOT: 3HAUYUMbBIE
it (GopMUpOBaHHS ~ MHPOBO33PEHHS  OOYYAIONMXCA  MEKIUCHHUIUIMHAPHBIE  (MEXIpPEAMETHBIC)
OOIIIeHAYYHbIE TOHATHUS, OTPa)XKAIOIIME IEIOCTHOCTh HAYYHOW KapTHHBI MUpa U CHEHU(PUKY METOJI0B
MO3HAHUS, UCHOJb3YeMbIX B €CTECTBEHHBIX HaykaX (BEIECTBO, SHEPTHUs, SIBICHUE, IMPOLIECC, CUCTEMA,
Hay4yHbIi (paKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HUCCIIEJOBaHME, HAOIIOACHUE,
U3MEpEHUE, DOKCIEPUMEHT U JpPYTUX), YHHUBEpcaJbHble y4yeOHble JAelcTBUA  (IIO3HABaTEINIbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), oOecneunBatonme GpopMupoBanne (yHKIMOHATBHON TPaMOTHOCTH U
COLMAJIbHOW KOMIETEHIIMH OOy4yaroIuXcs, CHOCOOHOCTh OOYYaloUIUXCS HCMOJNb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33pPEHYECKHE 3HAaHUS M  yHUBEpCAJbHbIE YyuyeOHBbIE JIEHCTBHS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUS IMPOTPaMMbl CPEIHEro oO0miero oOpa3oBaHUs JOJKHBI
OTpaXkaTh:

OByajgeHne yHMBepPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3UpOBaTh NIPOoOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOCHUM 3HAHMM MNpPHUEMBI JIOTMYECKOI'O MBIIUIEHUS (aHalu3a, CHUHTE3a,
CpaBHEHMs, KIacCU(pUKAILMH, O00O0OIEHHs), pacKpbIBaTh CMBICI OMOJOTHYECKUX MOHATHH (BBIACIATH UX
XapaKTepHble IPU3HAKH, YCTAHABIUBATD CBA3H C IPYTMMHU MOHATHIMH);

OTNpeENATh LENU JEATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUM MX JOCTUKEHHS, COOTHOCHUTD
PE3YJIbTAThl JEATENBHOCTH C IOCTABIEHHBIMHU LIENSMY;

HCIOJIb30BATh OMOJIOTHYECKUE TIOHATHS 11 O0bsICHEHUS (PAKTOB M SBJICHUN KUBOM NPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYyKTUBHBIE, J€AYKTUBHbIE, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTPUBAEMBbIX SBJICHUSAX, (POPMYIHPOBATH BBIBOABI U 3aKIIOUCHMS;

IIPUMEHSTh CXEMHO-MOJIENbHBIE CPEJCTBA JJISl IPEICTABJICHUS CYIIECTBEHHBIX CBA3E€H U OTHOLIEHUI B
M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKkKe MPOTHUBOPEUUIl pa3HOTo pojia, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabatrhiBaTh IUIaH pELIEHUS MNpoOJieMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBUE PE3YJbTAaTOB LENISIM, OLCHUBATbH
PHUCKHU MOCIEACTBUM NESTENbHOCTH;



KOOPAMHUPOBATh U BBINOJIHATE pabOTy B YCIOBUSAX PEANbHOI0, BUPTYaIbHOIO U KOMOMHUPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCIE0BATEIBCKHE TeHCTBUS:

BJIaJIeTh HaBbIKAMHU y4eOHO-HUCCIIE0BATENBCKON U MPOEKTHOM 1EATEIbHOCTH, HABBIKAMH Pa3peIleHUs]
po0JIeM, CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB pEIeHHs MPaKTHUYECKUX
3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHNUS;

HCII0JIb30BaTh PA3JIMYHBIE BUJbI ACSITEIBHOCTH 110 MOJTYYEHHIO HOBOT'O 3HAHUS, €r0 UHTEPIpPETAlUH,
peoOpa3oBaHUI0 M IPUMEHEHUIO B YUYEOHBIX CHUTyallMsX, B TOM YHCJIE IpPHU CO3AAHUU Y4YEOHBIX H
COLIMAJIBHBIX IPOEKTOB;

(bopMHpOBATh HAYYHBIN THI MBIIJICHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH, KIIFOYEBBIMH ITOHATUAMHI
U METOJaMH;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/laud B 00pa30BaTEIbHON JEATEIBHOCTH M JKU3HEHHBIX
CUTYyaLUsX;

BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3U M aKTyaJM3UpPOBaTh 3a/]ayy, BBLIBUraThb TUIOTE3Y €€
pellieHnsl, HaXOAMTb apryMEHThl JUIsl JOKa3aTelbCTBAa CBOMX YTBEPXKIACHWM, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJM3UPOBaTh IOJYYCHHbIE B XOJ€ pELICHUs 3aJa4d pe3yibTaThl, KPUTHYECKU OLEHHBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYLIECTBIIATh IIEJICHANpPABJIECHHBI IIOUCK IEpeHoca CpeACTB U CHOCOOOB  JAEHCTBUSA B
poeCCUOHATILHYIO CPEAY;

YMETb IEPEHOCUTD 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUI'aTh HOBBIE WJEH, Ipe/ylaraTb OPUIHMHAJIbHBIC IMOJXOJbl M PELICHUs, CTaBUTh MPOOJIEMBbl U
3aJjauu, JOMyCKaloIlue aJlbTepHATUBHBIEC PELICHHUS.

3) padota c unopmanmeii:

OPUEHTHPOBATLCS B Pa3IUYHBIX HCTOYHHMKAX HHPOpMAIUM (TEKCTe y4eOHOro mocoOusi, Hay4yHO-
NOMYJISIPHOI JUTepaType, OMOIOTHYECKUX CIOBapsX M CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zaxX JaHHBIX, B
WuTepHere), aHamM3upoBaTh HHQPOPMALMIO pa3IMYHBIX BUAOB U (GOPM TNPEACTABICHUS, KPUTHUYECKH
OLIEHUBATD €€ JT0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dhopmynupoBaTh 3amPOCHl U MPUMEHSTh PA3IMYHBIE METOJBI MPU MOUCKE U OTOOPE OMOJOTUUYECKON
uHpopManuu, HeoOXOAMMOM JUIs BBIMOJIHEHHS yUeOHbIX 3a/a4;

npuoOpeTaTh  OMBIT  MCIOJB30BaHMSA  MH(OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIBHYIO (OpMY IMpeACTaBICHUS OHOJIOrMYecKOil HHpOpMaIH
(cxemsl, rpauKH, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTOe);

UCIOJIb30BaTh HAYYHBIH A3BIK B KauecTBE CPEACTBA MpH paboTe ¢ OMOIOrH4eckoil MHpopMaluen:
MPUMEHSTh XUMUYECKUe, (PU3NYECKHe W MaTeMaTHYeCKHe 3HAaKU M CHUMBOJBI, (opmynbl, abOpeBuaTypy,
HOMEHKJIATYpY, UCII0JIb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH;

BJaJIeTh HAaBBIKAMU pACIO3HABAHUS M 3alIUThl WHPOpPMALWHU, HWHPOPMALMOHHOW Oe30macHOCTH
JUYHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHMKATHBHBIMHU A€ CTBUSIMU:

1) o0O1menue:

OCYIIECTBISATh KOMMYHHKALIMM BO BCeX cdepax >XU3HU, aKTUBHO YYacTBOBATh B JMAIOre WIH
JTMCKYCCHM TI0 CYIIECTBY OOCYXJaemoil TeMmbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKICHHS
OTHOCHUTEJIHO BBINIOJHEHUS IMpeajaraeMoil 3aiadyu, y4yuThIBaTb MHTEPECHl U COIJIACOBAHHOCThH IMO3HMILIUN
JPYTUX YYACTHUKOB JTUAJIOTa WM TUCKYCCHH);



pacmo3HaBaTh HeBepOanbHBIE CpEJICTBA OOIICHWSA, IOHMMAaTh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
IPEANOCHIIOK BO3SHUKHOBEHUS KOH(QIMKTHBIX CUTYallui, yMETh CMAT4aTh KOH(QINKTHI M BECTH TIEPETOBOPHI;

BJIAJIeTh PA3JIMYHBIMU CIOCOOAaMHM OOLICHHS W B3aUMOJEHCTBHS, MOHMMATh HAMEPEHUs APYTUX
JIOCH, TPOSIBJIATh YBAXKUTEIHHOE OTHOILICHHE K COOECeTHUKY U B KOPpPEKTHOU (opme (GpopMynupoBaTh
CBOM BO3PXKCHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOJIb30BAHHEM SI3BIKOBBIX CPE/ICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHMMATh U UCIOJIB30BaTh MPEUMYILIECTBA KOMAaHAHOM W WHAMBHIYAIbHOH pabOTHI MPH pEIICHUH
Ouonornyeckoii  mpoOnembl, OOOCHOBHIBATH  HEOOXOIMMOCTH  TNPHUMEHEHUS  TPYIIOBBIX  (GopMm
B3aUMOJICHCTBHUS NP peLICHNH yueOHOH 3a/1a4u;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH
Ka)X/I0TO 4IeHa KOJUIEKTUBA,;

NPUHUMATh 1€ COBMECTHOH JEATeIbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH JACHUCTBHA IO €€
JTOCTHKEHHUIO: COCTABIIATD IUIAH JCHCTBUIA, pacrpeensaTh POy ¢ y4éTOM MHEHUH y4aCTHHKOB, OOCYKAaTh
pe3yabTaThl COBMECTHON pabOThI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa M KAXXKIOTO0 yYaCTHHKAa KOMAaHIbl B OOWIMI pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MIPOEKTHI, OLICHUBATH UJICH C IMIO3UIIMU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETUYECKOE MOBEACHHE B pPAa3IMYHBIX CHUTYAlHAX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIATUBHBIM.

OBJj1aieHNe YHUBEPCATBLHBIMH PeryJIATHBHBIMH 1€l CTBHAMU:

1) camoopraHu3anus:

WCIIOJIB30BaTh OMOJOTHYECKUE 3HAHUS Uil BBIBJICHUS MPOOJIEM W WX PEIICHHS B KXU3HEHHBIX U
y4eOHBIX CHTYaIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUH IIEJICBbIE U CMBICIOBBIC YCTAHOBKU B CBOMX JCHCTBHSX
Y TIOCTYIIKaX MO0 OTHOIIEHUIO K )KUBOW MPUPOJIE, CBOEMY 3/I0POBBIO U 3/IOPOBBI0 OKPYKAOIIHX;

CaMOCTOSITENTFHO OCYIIECTBISITh MO3HABATENBHYIO JESTEIHHOCTh, BBIABISTH MPOOJIEMBI, CTaBUTh U
(dbopMyIMpoBaTh COOCTBEHHBIE 3371a4l B 00pa30BaTEIbHOM IEATENTbHOCTH U )KU3HEHHBIX CUTYAIUX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH peIHIeHUus MpoOieMbl ¢ Y4YETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOUTEHUII;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciMpsATh paMKH Y4eOHOT0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (DOPMUPOBAHHUIO W TPOSIBIICHHIO IIMPOKON SPYAHMIMU B Pa3HBIX OONACTSIX 3HAHHM,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHTYalldsIM, BHOCHTHh KOPPEKTHBHI B JIETEILHOCTh, OIICHUBATh COOTBETCTBHE
Pe3yIbTAaTOB LEISIM;

BJaJIeTh HABBIKAMU TIO3HABATENIbHOW pe(dIeKcMH KaK OCO3HaHMS COBEpIIAEMbIX ACUCTBUM U
MBICIMTENIbHBIX MPOLIECCOB, UX PE3YyIbTATOB U OCHOBAHUH, NCIOIB30BATH MPUEMBI Pe(PIECKCUH I OLEHKH
CHUTYyaIllH, BHIOOPA BEPHOTO PEIICHHS,

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MIPH aHAJIM3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHATHE cedsl U IPYTHUX:

MPUHUMATH ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MIPUHUMATh MOTHBEI M QpTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YNIbTAaTOB ACATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;



pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YeloBeKa.
MHNPEJIMETHBIE PE3YJIbTATbBI

[Ipenmertnsie pe3ynbraThl ocBoeHus nporpaMmMbl COO no 6uonoruu Ha 6a30BOM YpOBHE BKIIIOYAIOT
cnenuduueckue st yaeOHoro npeamera «buongorus» HaydHble 3HaHHS, YMEHHUS U CIIOCOOBI AEHCTBHI 1O
OCBOGHUIO, MHTEPIpPETAlMU U NPeoOpa3OBaHUIO 3HAHUM, BHUJBI JESATEIBHOCTH MO MOJYYEHHIO HOBOTO
3HAHUS W TIPUMEHEHUWIO 3HAHUN B Pa3jMYHBIX YYCOHBIX CHUTYaIUsAX, a TaK)KEe B PEATbHBIX JKU3HCHHBIX
CUTYyallUsX, CBSI3aHHBIX ¢ Ouonorueid. B mporpamme mpeaMeTHbIe pe3ysbTaThl MPEACTABICHBI MO TOAaM
oOy4eHwUs.

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buonorus» 6 10 kaacce TOMKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MECTE W PO OMOJOTMH B CHCTEME HAayYHOI'O 3HAHUS €CTECTBEHHBIX
HayK, B (GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHONU KapTUHBI MUpa U HAYYHOT'O MUPOBO33PEHUS, O
BKJIaJIE POCCUUCKMX M 3apyOeXHbIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUM, (DYHKIHMOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JIJIsl peIICHHsI )KU3HEHHBIX 33/1a4;

YMEHHE PAacCKpBIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB WM MOHATHH: JKU3HB, KJIETKA, OPTaHU3M,
MeTabonmu3M (OOMEH BeIIeCTB W TpEeBpallleHHe DJHEepPruH), roMeocTa3 (caMoperymsiusi), YpOBHEBas
OpraHm3alys >KMBBIX CHUCTEM, CaMOBOCIPOM3BEACHHE (PEMPOIYKIHs), HACIEICTBEHHOCTh, U3MEHYHBOCTb,
POCT U pa3BUTHE;

YMEHHE H3Jaratb OMOJIOTHMYECKHE TEOpUH (KJIETOYHAS, XPOMOCOMHAs, MyTallMOHHAs, IICHTpaJIbHAs
norMa MosekynsipHod Ouosoruu), 3akonbel (I. Menpens, T. Moprana, H. U. BaBunoBa) u ydenus (o0
LEHTPaxX MHOrooOpa3usi U MPOUCXOXKACHUS KyIbTypHBIX pacTteHuii H. U. BaBuiosa), onpenensats rpaHUIbl
WX IPUMEHUMOCTH K KHBBIM CUCTEMaM;

YMEHHE BIAJETh METOJaMH HAy4YHOTO TO3HAHUS B OWMOJIOTMU: HAONIOJICHWE W OINMCAHHE KHUBBIX
CHCTEM, IIPOIIECCOB U SIBIICHHUM, OpraHU3anus ¥ MpOBEIeHNE OMOIOTUYECKOTO SKCIIEPUMEHTA, BBIABIDKECHHE
TUIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEAYEMBIMH BETUYMHAMHU, OOBSCHEHHE IOJTYYEHHBIX
pE3yNbTaTOB, HMCMOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpU M 3aKOHOB, yYMEHHE [eNaTh BHIBOJBI Ha
OCHOBAHUU TIOJTYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIICTATh CYHIECTBEHHBIE MPH3HAKH BUPYCOB, KIETOK TPOKApPUOT M DYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTM HpOILECCOB: OOMEHa BEIIECTB MU
IIpEBpaIleHHs] SHEPTUU B KIIETKE, (POTOCUHTE3A, IUIACTHUECKOTO0 U SHEPreTUYeCKoro 0OMeHa, XeMOCHHTE3a,
MUTO33a, MEH03a, OTUIOIOTBOPEHUS, Pa3MHOXKECHHUS, HHIUBUIYaJIbHOTO Pa3BUTHsI OpraHU3Ma (OHTOTEHE3);

YMEHHE TPUMEHSTH MOJYYCHHBIC 3HAHUS JUISI OOBSCHEHHS OMOJIOTHYECKHX TPOILIECCOB U SIBICHUM,
JUIS TIPUHSTHS TMPAKTUYECKUX PEIIeHWH B TMOBCEIHEBHOM KU3HHM C IENbI0 oOecreueHus: 0e30MacHOCTH
CBOErO 3/10pOBbSI M 3/I0POBbS OKPYXKAIOIIMX JIOAEH, COONIOJEHUS HOPM TI'PaMOTHOTO IMOBEJIEHHS B
OKpY’KaloIel MpUpOIHON cpenie, MOHMMaHUe HEOOXOIUMOCTH MCIOJIb30BaHUS JOCTHKEHHM COBPEMEHHOMU
OMOJIOTUU M OMOTEXHOJIOTHIA ISl PAllMOHAIBHOTO ITPHPOIOTIONIE30BAHHS

YMEHHE peliaTh >JeMEHTapHble TeHEeTHYEeCKHE 3aJadud Ha MOHO- U JUTHOPHIIHOE CKpellMBaHUE,
CIICTNIEHHOE HACJIeJJOBaHHE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS MJsl TMpeACcKa3aHus
HACJIeIOBaHMsI TPH3HAKOB y OPTaHU3MOB;

YMEHHE BBINOJHATH JIaOOpaTopHble M MpaKTHYeCKHe paboThl, coOM0AaTh MpaBWiia MpuU paboTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKU OLIEHWBATh M WHTEPIPETHPOBATh WH(POPMAIIUIO OMOIOTHYECKOTO COACpIKAHUS,
BKJTIOYAOIYIO TICEBJIOHAYYHBIC 3HAHUS W3 PA3IMYHBIX MCTOYHUKOB (CpEACTBA MAacCOBOW WH(OpMAINH,
HAYYHO-TIONYJSIPHBIE MaTepHallbl), ATHYECKHE AacCMeKThl COBPEMEHHBIX HCCIIEJIOBaHUN B OHOJIOTHH,
MeAUIINHE, OMOTEXHOIOTHH,

YMEHHE CO3/laBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000mas OHOJIOTHYECKYIO
WHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh TIOHSATHIHBINA amnmmapar OMoJIOTHH.



[IpeameTHbie pe3ynabTaThl OCBOCHUs YydeOHOro mpeamera «buomorusi» 6 11 Knacce ITOIKHBI
OTpaXkaTh:

c(hOPMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTUU B CHCTEME HAYyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUH COBPEMEHHOHN €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA M HAYYHOTO MUPOBO33PEHUS, O
BKJIaJIE POCCUUCKMX M 3apyOeXHbIX YYEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTUM, (DYHKIHMOHAIBHOM
IPaMOTHOCTH Ye€JI0BeKa JIJIsl pelIeHHs] )KU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBATh COJICPIKaHUE OMOJOTUICCKUX TEPMHUHOB U MOHSITHIA: BUJ, MIOMYJISAIUS, TEHOPOH],
IBOJIIOIIHSI, BIKYITUE CHIIBI ((haKTOPHI) IBOJIOLUHU, MTPUCIIOCOOICHHOCTh OPTaHU3MOB, BUA000pa3oBaHUE,
JKOJIOTHYECKHe (DAaKTOpbl, JKOCHCTEMA, MPOAYLEHThl, KOHCYMEHTBI, pEAYUEHThbl, LEeNd MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OrnoreoreHos, onochepa;

YMEHHE U3JIaraTh OHWOJOTHMYecKHe Teopuu (dBoionuoHHas teopuss Y. JlapBuHA, CHHTETHYECKas
TEOpHsl SBOJIOLMU), 3aKOHBI M 3aKOHOMEpHOCTH (3apojbliieBoro cxonactBa K. M. bapa, uepenoBanus
IVIABHBIX HampaBieHuid u mytei sBomonuu A. H. CeBeproBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEAEIATH TPAHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

YMEHHE BIIAJCTh METOJAAMH HAYYHOTO TMO3HAHUS B OHOJOTHU: HAONIOJCHHE W OINHCAHUE >KUBBIX
CHCTEM, TIPOIIECCOB U SIBIICHUH, OpraHU3aIusl U IPOBEACHUE OMOJIOTHYECKOT0 SKCIICPUMEHTA, BBIJIBIDKCHUE
TUIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEXKAY HCCIEAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE IOJYYEHHBIX
pE3yNbTaTOB, HUCIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpHil M 3aKOHOB, yMEHHE [IelaTh BBIBOJbLI Ha
OCHOBAHHMH TMOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPHU3HAKA CTPOCHUS OHMOJOTHYECKUX OOBCKTOB: BHJIOB,
MOMYJSIIAKM, TPOAYLUEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOTEOLIEHO30B U JKOCHCTEM, OCOOEHHOCTHU
MIPOLIECCOB: HACJIEJICTBEHHOU W3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBUS IKOJOTHYECKUX (HDAaKTOPOB HA OPraHU3MBI, IEPEHOCA BEIIECTB
M TIOTOKa DSHEPrMM B SKOCHCTEMaX, AHTPOIOTCHHBIX H3MEHEHHH B HJKOCHCTEMaX CBOEH MECTHOCTH,
KpYroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

YMEHHE MPUMEHSTHh MOJIYYCHHbIC 3HAHUS 1 OOBACHEHUS OMOJOTMYECKHX MPOIECCOB U SBICHUM,
JUTSL TIPUHSTHS TPAKTUYECKUX PEIICHUM B TOBCEAHEBHOM J>KM3HU C IENbI0 oOecredeHusi 0e30macHOCTH
CBOETO 3JI0POBBSI M 3J0POBbSI OKPYKAIOUIUX JIIOJCH, COOJIIOJCHHS HOPM TPaMOTHOTO TIOBEJCHUS B
OKpY’Karollel MPUPOAHOI cpesie, MOHMMaHHe He0OXOIMMOCTH HCIONIb30BaHUs JOCTHKEHUI COBPEMEHHOMN
OHMOJIOTHH VISl pAllMOHATIBHOTO MPUPOI0NOIB30BaAHUS;

YMEHHE pellaTh JJIEMEHTapHbIe OWOJOTHYECKUE 3aJadyH, COCTABJISATh CXEMBI MEPEHOCA BEIIECTB U
SHEPruM B 3KocHucTeMax (LenH MUTaHus:);

YMEHHE BBIMOJIHATH JTAOOPAaTOpHBIE W TMpaKTHUECKHWE padoThl, COOMIOAATh MpaBHia MpU padoTe C
y4eOHBIM U JIabopaTOPHBIM 000PYAOBaHUEM;

yMEHHE KPUTHUYECKU OIICHUBATh M MHTEPIPETUPOBATH MH(POPMAIIMIO OHMOIIOTHUYECKOTO COACpPKaHMUs,
BKJTIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS W3 PANTMUHBIX MCTOYHUKOB (CpeICTBa MAacCOBOW HHQOpMAIIUH,
HAyYHO-TIOMYJISIPHBIE MaTepUabl), pacCMaTPUBATh TNI00ATbHBIE SKOJIOTHYECKHUE MTPOOIEMbI COBPEMEHHOCTH,
(GbopMHPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO MO3HUITUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIC M YCTHBIE COOOIIEeHHs, 0000mas OMOJIOTHYECKYIO
WH(pOpPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIIOIH30BATh MOHATUWHBIN anmapar OWOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kounrpoabusie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 b 2 0.5
MOJIOTHA Kait Hayia https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl M X OpraHu3aius 1 Bubmmorera LIOK
p t https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
bubmuoreka [JOK
4 XK 6
VSHEACHTCIBHOCTD IGICTIR https://m.edsoo.ru/7f41c292
5 PasMHOkXEeHME 1 MTHIUBUAYAIbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
5 HacnencTBeHHOCTS U HI3MEHUYHUBOCTD 3 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6mmorexa [IOK
8 P 1
SICPRHOS Rt https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 0 4
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne ni/m Kourpoabuble IIpakTnyeckue
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchl
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bubmuoreka [JOK
1 JBomonuotHas Grorors o 1 https://m.edsi.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmuoreka [JOK
3emite https://m.edsoo.ru/7f41cc74
3 Opraau3Mbl U OKpYXKaromas cpeaa 5 1 bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
4 CooO011ecTBa v YKOJIOTHUECKUE CHCTEMBI 9 Eggi?;;;iigﬁljﬂ fa1cc7d
5 PesepBHOE Bpems 2 Bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 2.5
MOYPOYHOE IINTIAHUPOBAHUE
10 KJIACC
KoanuectBo yacos TNara JJIeKTPOHHBbIE LU (PPOBHIE
Ne i/ Tema YpoKka KoﬂTpo,m,H],]e HpaKTI/IquKI/Ie Oﬁpa30BaTeJ1bele
Bcero U3y4YeHUs
padoThI padoTbI pecypchl
bu6nmoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Metoabl TO3HAHUS )KUBOW MTPUPOIBI.
9 [IpakTruyeckas padora Ne | 1 05 bubnuoreka [IOK
«Mcnop30BaHne pa3IHYHBIX METOJIOB MTPH https://m.edso0.ru/863e6122
M3y4eHUN OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckue cucTemsl, MPOLIECCH U UX 1 bubnmoreka [JOK
U3yueHue https://m.edso0.ru/863e6564
4 XuMHu4eckuii coctas KieTkd. Bona u 1 bu6mmoreka [IOK

MHHEPAJIBHBIC COJIN

https://m.edso0.ru/863e674e
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bubmuorexa [JOK

5} benku. CoctaB u cTpoeHue 6eIKoB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
KatanmsaTopsbl. JlaboparopHas padora Ne 1

6 «M3yueHne KaTaTuTHYECKONH aKTUBHOCTH 0.5 bubmorexa LIOK

https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl WK
KaTtajas3bl)»

7 VYriaeBoapl. JIunuasl bubmorexa [JOK
https://m.eds00.ru/863e6870
bu6mmoreka [IOK

8 Hyxnennoseie kucnorsl. ATO https://m.eds0o.ru/863e6d5¢

9 Hcropus 1 METOIbI N3YYEHHUSI KIIETKU. bubnnorexa [HJOK

Knerounas Teopus https://m.eds00.ru/863e6e88

10 KieTka xak 1eocTHas )KuBas CHCTEMa

CrpoeHue 3yKapuOTHYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2v «3yuenue BuGmorexa LOK

1 CTPOEHHUS KJIETOK ]:\)’aCTeHI/II/I, YKUBOTHBIX, 05 https://m.eds00.ru/863e6ff0

rpuboB U GaKTepHii MO MUKPOCKOIIOM Ha httos://m.eds00.ru/863e716¢
TOTOBBIX MUKpOMpEINapaTax 1 ux
OTIMCAHUE»

12 OOMeH BeIIECTB U META00IN3M bubmorexa HOK
https://m.eds00.ru/863e766¢
bu6mmorekxa [IOK

13 dorocuiites. XemocHites https://m.edso0.ru/863e7c98

. bubmuorexa [JOK
14 dmeprerueckuii oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKU. [lenenue
kieTku. Mutos. JlabopatopHas pabora Ne 3 BuGmiorexa LIOK
15 «HabmroieHne MUTO3a B KJICTKAaX KOHYMKA 0.5

KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOITpenaparax»

https://m.edso0.ru/863e7dc4
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https://m.edsoo.ru/863e6b72
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buocunTtes 6enka. Peakuus MaTpuyHOTO

bubmuorexa [JOK

16 CHHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [IOK
17 Tpaucnsiuus — Ouocunres 6enka https://m.eds0o.ru/863e796e
bubmuorexa [JOK
18 Hexnerounsie popmbl )KU3HU — BUPYCHI https://m.eds0o.ru/863e7540
bubmuorexa [JOK
19 ®opmbl pa3MHOKEHHSI OPTaHIU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KIETOK.
OmnogorBopenue. JlabopatopHas padora No bubnunoreka [JOK
21 0.5
4 «3yueHne CTPOCHUS TOJIOBBIX KJIIETOK Ha https://m.edso00.ru/863e81b6
TOTOBBIX MUKpOIIpernapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB Brbmiorexa LIOK
https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka O HacJIE€CTBEHHOCTU U bubnnoreka [JOK
MU3MEHYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACIEAOBaHUS bubnmnoreka [JOK
NPU3HAKOB. MOHOTHOPHIHOE CKPELIMBAHUE https://m.edso0.ru/863e8878
JlurubpuiHoe ckperuBaHue. 3aKoH bubnnorexka [JOK
25
HE3aBHCHMOTO HAaClIeZIOBAHUS MTPU3HAKOB https://m.edsoo0.ru/863e89a4
CreryieHHOE HaclleJI0OBaHUE TIPU3HAKOB.
JlaGoparopHas padota Ne 5 «M3yuenue
26 pe3yniTaTI())B M(f)Hom6pI/1)1Horo I/}IILI 0.5 Bubmiorexa LIOK
https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30HUITBI
Ha TOTOBBIX MUKpOTIpErapaTax»
97 I'eneruka nona. HacnenoBanne mpu3HAaKOB, bu6mmoreka [IOK

CHCIVICHHBIX C ITOJIOM

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



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3menunBocTs. HenacnencrsenHas
M3MEeHYUBOCTh. JlaboparopHas padora Ne 6.

N3zyuenne MmoupuKamoHHON bubmumoreka [IOK
28 1 0.5
HU3MEHYHUBOCTH, IIOCTPOECHUE https://m.edsoo.ru/863e8efe
BapUAIMOHHOTO Psia U BApUAIIMOHHON
KPUBOI»
HacnencrBeHHass ”3BMEHUYUBOCTb.
29 Jlaboparopnas pabota Ne 7. «AHanu3 1 05 bubnmoreka [JOK
MyTanui y 1po30(uibl Ha FOTOBBIX https://m.edso0.ru/863e8efe
MHKpOIIpernapaTax»
bu6mmoreka [IOK
30 Peneritia ueonera 1 https://m.eds00.ru/863e8d78
PesepBHelil ypok. O6001IeHHE 110 TeMe
31 «HacnencTBeHHOCTE U U3MEHYUBOCTH 1
OpPTaHHU3MOBY
32 Cenekius Kak HayKa 1 MPOLECC 1 bubmorexa HOK
https://m.edso0.ru/863e9214
33 MeTo/ibl U JOCTUKEHUS CEIEKIIMU PACTEHUI 1 bu6mmoreka [IOK
M KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak orpaciib IpoU3BOJCTBA 1 bubmorexa IOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 0 4
I[TPOI'PAMME
11 KJIACC
KounuectBo yacos Jata DJIeKTpOHHbIe HU(POBBIE
Ne i/ Tema ypoka Konrpoabnbsie IIpakTHueckue o0pa3oBaTe/bHbIE
Bcero U3y4YeHUd
padoThl padoTbI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3Butus npeacTaBieHuit oo 1 bubnmuorexa [JOK
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ABOJIIOIIMU https://m.eds00.ru/863e9570
3 MHKpOSBOTIOLIA bu6mmoreka [IOK
https://m.edso0.ru/863e9cle
[Momynsaus KaK 3JeMEeHTapHas eInHUIA
4 BUJa U 3BOIOIMHU. JlabopaTopHas pabora 05 bubmumoreka [IOK
Ne 1 «CpaBHeHHE BHIOB 110 ' https://m.edso0.ru/863e99c6
MOp(}OIOrHuIecKkOMy KPUTEPHIO»
5 JIBroKy1IMe CHITBI (3JIeMEHTapHbIE (PaKTOPbI) bu6mumorexa [IOK
3BOJIIOLIUH https://m.edso0.ru/863e9da4
6 EcrecTBeHHbIi 0TOOP ¥ €10 GOpMBI bubmmorexa LIOK
https://m.edso0.ru/863e9ed0
PesynbTats! 3BostONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH1000pazoBanue. JlaboparopHas padota 05 bubnnoreka [JOK
Ne 2 «Onucanue npucrocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OopraHu3Ma u €€ OTHOCUTEIHLHOTO
XapakTepa
8 Hampapnenus u myTu MaKpOdIBOIIOIUH bubmorexa IOK
https://m.edsoo0.ru/863e9cle
9 HeoOpaTtumocTs 3BOTIONNN
10 HcTopus xxu3HU Ha 3eMile U METOABI €€
W3yYCHUS
11 I'Mnoressl NPOUCXOKIACHUS KU3HU HA bubnuoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe u3HM Ha 3eMIie 10 3paM U bubnnorexka [JOK
12
nepuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLNH
ACTHTETBFHOTO U KUBOTHOTO MHpA.
13 pHpaKTquCKaﬂ pabota Ne 1 <<I/I3yE)IeHHe 0.5 bubmmorexa LIOK

HUCKOITIa€MBbIX OCTAaTKOB paCTeHI/Iﬁ u
JKHUBOTHBIX B KOJIJICKIIHUAX»

https://m.edso0.ru/863ea8bc
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CoBpeMeHHast cucTemMa OpraHu4eckoro bubnmoreka [JOK
14
Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIIONHS YeJIOBEKa (aHTPOIIOTEHE?) https://m.eds0o.ru/863eac2c
16 JBrxy1e cuibl ((aKTophl) bubmumoreka [IOK
aHTPOITOreHe3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaIUM FBOJIOLNH YEIOBEKA
18 UYenoBeyeckue pachl U MPUPOTHBIE bubmuorexa [JOK
aanTaiy YeIoBeKa https://m.edso0.ru/863eaea?
PesepBHEIil ypok. O000IICHHE 1O TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HH Ha
3emiie»
20 DKoJIoTUs Kak HayKa
21 Cpenbl 00UTaHMS U SKOJIOTHYECKUE bubnnoreka [JOK
(bakTopsI https://m.edsoo.ru/863eafec
AoGuotndeckue daxktopsl. JJabopaTtopHast
pabota Ne 3. «Mopdomornueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnmnoreka [JOK
obutanusy. JlaboparopHas padora Ne 4. https://m.edso0.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YepeHKOB KOJeyca»
bu6mmorekxa [IOK
23 bHOTHECKIE GAKTOPEL https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKHI
24 nonyssinud. [Ipaktudeckas padorta Ne 2 05
«IToacY€T MIOTHOCTH MOIYJISILIUI Pa3HBIX
BHJIOB PACTEHUI»
25 CoobmiecTBa OpraHu3MoOB — OHOIIEHO3 bubmorexa [IOK
https://m.edso0.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) bubmuoreka [JOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

https://m.edso0.ru/863eb46a

OCHOBHBIE TTOKa3aTEIN YKOCHCTEMBI.

27 Dkonorndeckue nupamuapl. CBoicTBa 1 bubmorexa [JOK
sxocicTem, CyKiecens https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE 5KOCUCTEMBI
29 AHTpPONOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rinobanpHas s3KkocHcTEMa 1 bubmuorexa [JOK
3emitu https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuorexa [JOK
ouochepsr https://m.eds00.ru/863ebd16
32 YenoseuecTBO B Onocdepe 3emiu 1
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
34 PezepHblil ypok. O6001I€HHE TEMBI 1
«Co00111eCTBa U DKOJIOTUUECKHIE CUCTEMBI)
OBIIEE KOJIMYECTBO YACOB I1O 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






