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HNOACHUTEJIBHASA 3AIIMCKA

[Ipu pazpaboTke MmporpaMMbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY Ui ONpPENENICHUS MOAXO0I0B K (HOPMUPOBAHMIO COAEpXKaHHS Yy4eOHOTO
npenMera «buonorus» cocraBunu: KoHrentyaubHble monoxeHuss I'OC COO o B3auMOOOYCIOBICHHOCTH IIeNIeH, COACpIKAHHS, Pe3yabTaTOB
oOyueHuss U TpeOOBaHUWN K YPOBHIO MOJTOTOBKU BBIMYCKHHUKOB, MOJIOKEHUS 00 OOMIMX IENAX M MPHUHIMIIAX, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeAHero oodmiero odOpasoBanus B Poccuiickoit ®enepanuu, a Takke MONOXKEHUS O cnenuduke Ouonoruu, e€ 3HaAUCHUH B
MO3HAHUM KUBOI MPUPOABI U 00ECIIEYeHUH CYIIECTBOBAHUS YejIoBeueckoro odmecra. CorjgacHO Ha3BaHHBIM IOJIOKEHUSIM, ONpEAeSICHbl OCHOBHBIE
(GyHKIMU TPOTrpaMMBbI IO OMOJIOTHUHU U €€ CTPYKTYpa.

[IporpamMma no Ouonoruu Aa€T MpeAcTaBlIeHUE O LEsAX, 00 o0Imel cTrpaTeruu 00y4YeH s, BOCIUTAHUS U Pa3BUTHA, O0YUAIONIUXCS CPEACTBAMU
yuebHoro mpenmera «buonorus», onpenenser o0sf3aTeNbHOE NPEAMETHOE COJAEp)KaHUE, ero CTPYKTYpPY, pacmperesieHHe IO pasjeliaM U TeMaw,
PEKOMEHIYeMYIO0 TOCJIEeI0BATEIbHOCTh HM3YyYEHHUs y4eOHOro marepualia ¢ Y4€TOM MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH
00pa3oBaTENBHOIO IPOLIECCa, BO3PACTHBIX OCOOCHHOCTEW oOywaromuxcs. B mporpamme mo OMOJIOTMM TakXKe YYHUTHIBAIOTCS TpPeOOBaHUS K
TUIAHUPYEMBIM JTUYHOCTHBIM, METaNPeIMETHBIM U MPEAMETHBIM pe3yiabTaTaM oOydeHus B (OPMUPOBAHUU OCHOBHBIX BUJOB y4e€OHO-TI03HABATEIHHOU
JesTeTbHOCTH/y4eOHBIX IeHCTBUI, 00yJarOMIMUXCs 0 OCBOSHHUIO CO/ICPKaHMs OMOJIOTHYECKOT0 00pa30BaHMsL.

B mporpamme no 6uonoruu (10—11 knaccel, 6a30BbI ypOBEHb) pealii30BaH MPHUHIIUII MPEEMCTBEHHOCTH B M3y4€HUH OMONIOTHH, Onaromaps
yeMy B HEH NpPOCMATpPHBAETCS HANPABICHHOCTh HA DPAa3BUTHE 3HAHUHM, CBSI3aHHBIX C (OPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX OpPUEHTAIMKA JIMYHOCTH, SKOJOTUYECKOTO MBINUICHHS], MPEICTaBICHU O 3J0pOBOM 00pa3e KHU3HU M OEpeKHBIM OTHOIICHHEM K
OKpy>Karomiel npupoaHon cpene. [losTtoMy Hapsay ¢ u3ydeHHEM OOIEeONOIOTHIECKUX TEOPHH, a TaKKe 3HAHUK O CTPOCHHHU JKUBBIX CUCTEM Pa3HOTO
paHra u CyIIHOCTH OCHOBHBIX IIPOTEKAIOUINX B HUX MPOIIECCOB B MPOTrpamMMe 1o OMOIOTHH YA€IE€HO BHUMaHKE UCTIOIB30BAHUIO MOMyUYEHHBIX 3HAHU B
HOBCGI[HCBHOﬁ JKU3HHU Ui pCIICHUSA NPUKIAJAHBIX 3a4ad, B TOM YHCIIC: HpO(bI/IJ'IaKTI/IKI/I HaCJICACTBCHHBIX 3a6OH€BaHHﬁ YCJIIOBCKa, MECIAHUKO-
TeHETUYECKOTO KOHCYJIBTUPOBAHUSI, 00OCHOBAHHUS IKOJIIOTUYECKH II€JIeCO00Pa3HOr0 MOBEICHUSI B OKPYKAIOIIEH MPUPOTHON Cpejie, aHalu3a BIUSHUS
XO3SMCTBEHHOMN ACATCIIBHOCTU YECJIOBCKA HaA COCTOAHUC IMPUPOJAHBIX W HCKYCCTBCHHBIX OJKOCHCTCM. Ycunenne BHUMAHHA K HpI/IKJIaI[HOI\/JI
HanpaBJIeHHOCTH y4deOHoro mpeamera «buonorus» NmpoaUKTOBaHO HEOOXOAMMOCTBIO OOECHEeUeHMs YCIOBMH Ui PELIeHHs OJHOW M3 aKTyalbHbIX
3a/1ay MIKOJBHOTO OHMOJOTHYECKOro oOpa3oBaHMs, KOTOpas MpeiamnosiaracT (GopmMupoBaHHE Yy OOydYAIOMIMXCS CIMOCOOHOCTH aJanTHPOBAThCS K
M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MHpa.

[IporpamMmMa no Ouosioruu SIBJISIETCS OPUEHTHPOM JJIl COCTaBJIEHMsI pabOUMX MPOrpaMM, aBTOPHI KOTOPHIX MOTYT NMPEAJIOKUTh CBOW BapHUaHT
MOCTIe/IOBATENbHOCTH M3YyYEHHUs] M CTPYKTYyphl ydyeOHOro MaTepuana, cBOE BHJeHHME myTed (opmupoBanus y oOyuwatomumxcs 10-11 kmaccoB
MpEeIMETHBIX 3HAHUM, YMEHUH U CIIOCOOOB y4eOHOW AESTENbHOCTH, a TaKKE METOJWYECKUX PEIIeHUH 3a7ad BOCIUTAHUS M Pa3BUTUS CpEACTBaAMU
yuebHoro npenmera «buonorusy.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxkHOe MecTto. OHa oOecreunBaeT (QOpMUpPOBAHHE Yy OOYUAIOIIUXCS
NPEJCTaBICHUH O HayyHOW KapTMHE MHpa, pacmiupser W o0oOIIaeT 3HaHUS O KUBOH MpHupone, €€ OTIUYUTENBHBIX NPU3HAKAX — YPOBHEBOM
OpraHM3aly U 3BOJIOLUH, CO3AaET YCIOBUS Ui MO3HAHUS 3aKOHOB XHBOW MpPHUPOJbI, (POpMUPOBAHUS (PYHKIMOHAIBHOW I'PAaMOTHOCTH, HaBBIKOB
3JI0pPOBOT0 1 6€3011acHOr0 00paza )KU3HU, IKOJIOTMUYECKOT'O MBIIIICHHSI, IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3HaYeHWe OWONOTHS WMEET TaKKe I PEIICHHWs BOCHUTATENBHBIX W PAa3BUBAIONIMX 3a7ad CPEJHEro o0mero oOpa3oBaHMUS,
conpanuzanuy obydaroumxcs. M3yuenue Ouonorunm oOecreuyuBaeT YCIOBHsS Ui (POPMHUPOBAHUS HMHTEIEKTYalbHBIX, KOMMYHHKAIIMOHHBIX W
MH(OPMALIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIbTYphI, CIOCOOCTBYET MHTETPALIMU OMOJOTHYECKUX 3HAHUHM C MPEICTAaBICHUSIMU U3 APYTUX Y4eOHBIX
IPEeMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU U reorpaduu. HazBaHHbIE MOJOXKEHHUS O MpeAHa3HAYeHUU ydeOHoro npenmera «buonorus» cocraBuiin
OCHOBY JIJIs OTIPECITICHHS TTOIXO0B K OTOOPY M CTPYKTYPHPOBAHUIO €T0 CONEPKAHMSI, TPECTaBICHHOTO B IPOTPaMMe 110 OHOJIOTHH.

Ot0op conepxanus yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE OCYLIECTBIEH C MO3MLMH KyJIbTypoCcOOOpa3zHOro MOAXO0J]a, B
COOTBETCTBUHM C KOTOPHIM OOyYarouluecsl OJDKHbI OCBOUTH 3HAHHUS M YMEHUS, 3HAUMMble AJs (GOpMUPOBAHUS OOILEH KyJIbTYpbl, ONpPEIENISIONIe



aJIeKBaTHOE IOBEJICHHE YEIOBEKa B OKPYXarollell NMpUPOAHOHM cpene, BOCTpeOOBaHHbIE B MOBCEAHEBHOM >KM3HU U MPAKTHYECKOW JESITEIHHOCTH.
Ocoboe MecTo B 3TOM CHCTEME 3HAHUN 3aHUMAIOT SJEMEHTHI COJEpKaHUs, KOTOPBIC CIYy)XKaT OCHOBOW IJisi (pOpMUpOBAHUS TMPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAyYHONH KAapTHMHE MHpPAa M IIEHHOCTHBIX OPHEHTAIMSIX JMYHOCTH, CIIOCOOCTBYIOIIMX TYMAaHM3ALUU OHOJIOTHYECKOTrO
oOpa3oBaHus.

CTpyKTypHpOBaHHE COEpKaHUs yueOHOTr0 MaTepuaia B IporpaMMe 1o OMOJOTHH OCYHIECTBICHO ¢ YYETOM IMPUOPUTETHOTO 3HAYCHUS 3HAHUI
00 OTJIIMYUTENBHBIX OCOOCHHOCTSX KHBOW HMPUPOJBI, O €€ YpOBHEBOH OpraHu3allid M HBOJIIOLMUA. B COOTBETCTBUU C 3TUM B CTPYKTYype y4e€OHOIO
npenMera «buosorus» BBIIENEHBI CIENYIOIIME cOAepkKaTeiabHble NUHUU: «buonorus kak Hayka. Meroabl HayyHoro mno3HaHus», «Kierka kak
Ouosnoruueckas cucreMa», «OpraHu3Mm Kak Ouonoruyeckas cuctema», «CuctemMa M MHOrooOpasve OpraHudeckoro Mupay, «IBOJIOIUS KUBOM
MPUPOABD), «IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb u3yuenus yuebHoro npeamera «buonorus» Ha 6a30BOM ypOBHE — OBIIaICHUE 00YYAIOIIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATBHON
OpraHU3aIMH KUBBIX CHCTEM Pa3HOI0 paHra W NpuoOpeTeHrue yMEHUI MCIOIb30BaTh 3TH 3HAHUS JIUIsl TPAMOTHBIX JICMCTBUH B OTHOIICHHH OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMUHBIX )KU3HEHHBIX MPOOIIEM.

JocTtuxenue nenu u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypoBHE 00ecIIeUMBaETCs PEIIEHUEM CIIEIYIOIINX 3aau:

OCBOEHHE OOYYaIOIIMMHUCA CHCTEMbl 3HAHUH O OHOJOTHYECKMX TEOPHSX, YUCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSAX, THUIIOTe3aX, MpaBUiaXx,
CIly’)KallluX OCHOBOM At (popMHpOBaHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTUHE MHUpPA, O METOJaX HAy4yHOro MO3HaHMs, CTPOEHUH,
MHOT0O0pa3suu U OCOOEHHOCTSIX >KMBBIX CHUCTEM pPa3HOTO YpPOBHS OpraHU3alliM, BBIJAIOUIMXCS OTKPBITUAX M COBPEMEHHBIX MCCIEJIOBAaHUSAX B
OunoJioruu;

(dbopMupoBaHHe y 00YYarOMIMXCS MO3HABATENbHBIX, UHTEIUIEKTYalbHBIX M TBOPUECKHUX CIOCOOHOCTEH B Mpollecce aHalIM3a JAaHHBIX O MYTIX
pa3BUTH B OMOJIOTUH HAYYHBIX B3TJISAOB, HIEH M MOIXO0I0B K H3yYCHUIO KHUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNu;

CTaHOBJICHHE y O0OydYaroImuxcsi oO0Imeld KyabTypbl, (YHKIMOHAJIHHOW TPAMOTHOCTH, Pa3BUTHE yMEHUW OOBSCHATh U OLICHHUBAThH SIBICHUS
OKPY’KaIoIIero MUpa KUBOU MPHUPO/IbI HA OCHOBAHMH 3HAHUH U OIIBITA, MOJyYSHHBIX IPU U3YYSCHUH OHOJIOTHH;

dbopMupoBaHrue y OOydYarOIIMXCS YMEHHUN WIUTIOCTPUPOBATH 3HAUYE€HHWE OMOJIOTHYECKHX 3HAHWM B MPAKTHYECKOW NEATENbHOCTH YeJIOBeKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTUH M arpoOHOTEXHOJIOTHIA,

BOCIIUTaHHE YOEXAEHHOCTH B BO3MOYKHOCTH IO3HAHUS 4YENOBEKOM >XHBOW MPHPOJbI, HEOOXOAWMOCTH OEpeXHOTr0 OTHOLIEHHS K HeM,
COOJIIOICHUSI STUYECKUX HOPM TpU IPOBEJCHUH OMOJIOTUYECKUX UCCIIEI0BaHUII;

OCO3HAaHHE I[IEHHOCTH OHMOJOTHYECKMX 3HAHWM [JIsS TIOBBIIICHHUS YPOBHS OJKOJOTUYECKOW KYJIbTYPBI, Ui (POPMUPOBAHUS HAYYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHHE TPUOOPETEHHBIX 3HAHUNM M YMEHHH B MOBCEIHEBHOM JKM3HU AJIS OLIEHKH MOCIEACTBHIA CBOEH NEATENbHOCTH MO OTHOUICHHIO K
OKpY’Karollen cpeae, COOCTBEHHOMY 3/10pOBbIO, 000CHOBaHME U COOJIIOIEHIE MEP MPOPUIAKTUKY 3a00I€BaHUM.

B cucreme cpeanero obmiero oOpasoBanusi «buonorus», usyyaemas Ha 0a30BOM YpOBHE, SBISIETCS 00s3aTeNbHBIM y4EOHBIM INPEIMETOM,
BXOJIAILIIMM B COCTaB MpeaMeTHON o0iacTu «EcTecTBeHHO-Hay4HbIE TPEAMEThI.

OO1ee yKMcIo 4acoB, PEKOMEHIOBAHHBIX JJIsi U3yueHus: ouonorun — 68 yacoB: B 10 kmacce — 34 wacoB (1 wac B Henemo), B 11 kmacce — 34
gacoB (1 gac B Heemo).
COJAEPKAHUE OBYUYEHUS
10 KJIACC

Tema 1. Bnosnorus kak Hayka

buonorus xak Hayka. CBs3b OuosiorMu ¢ OOIIECTBEHHBIMH, TEXHHYECKMMHM WU JPYTMMU €CTECTBEHHBIMH HaykKamH, (unocodueit, 3THKOH,
ACTETUKOM U TIpaBoM. Posbk Guonoruu B GopMHpOBaHHH COBPEMEHHON HaAYyYHOH KapTHHBI Mupa. CucTemMa OMOIOTHYECKUX HayK.



MeTobl IO3HAHUS KUBOW MPHUPOIBI (HAOIIOJCHNE, IKCIIEPUMEHT, ONKMCaHUe, U3MEpPEeHHe, KiacCu(uKauus, MOJCIMPOBAaHUE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JdeMoHcTpanum:

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

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON TIPUPOJIBIY.

JlabGopaTropHble U IpaKTHYecKue padoThbl:

[Tpaktuyeckas paboraNe 1. «Mcronp30BaHUE PA3TUUYHBIX METOIOB MPH U3YYEHUN OMOJIOTHUECKUX OOHEKTOBY.

Tema 2. ’KuBble cUCTEMbI M UX OPraHU3aAUA

JKussie cucrembl (OMOCUCTEMBI) KaK IpeaMeT u3yueHust Ouonaoruu. OTINYne JKUBBIX CUCTEM OT HEOPTaHUYECKOM IPUPOJIBI.

CpoiicTBa OmocucteM M HMX pa3HOOOpaszue. YPOBHHM OpraHu3allMd OUOCHCTEM: MOJEKYJSAPHBIA, KJIETOYHBIN, TKaHEBbIM, OpraHW3MEHHbIH,
MOMYJISIIUOHHO-BUIOBOM, IKOCUCTEMHBIH (OMOTreoeHOTHYECKUI ), OMOChEPHBIH.

JdeMmoHcTpanum:

TaOnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY J)KU3HUY, «YPOBHU OpraHU3alluy >KUBOM IIPUPOIBIY.

Ob6opynoBanue: Moaens Moaekyinsl JJHK.

Tema 3. XuMHuYecKHUii cOCTaB U CTPOEHHE KJIETKH

XUMHUUYECKUHN COCTAB KJIETKU. XUMHUYECKHUE 3JIEMEHTHI: MAKPOAJIEMEHTBI, MUKPOAJIEMEHTBI. BoJia 1 MUHEpalIbHbIE BELIECTBA.

@OyHKIMH BOJbI U MUHEPAJIbHBIX BELECTB B KieTke. [loanep:kanne ocMoTH4ECKOro OaiaHca.

benku. CoctaB u crpoeHue 0enkoB. AMUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHHMbIe U 3aMEHUMbIE aMHUHOKHCIOTHI. AMHUHOKHUCIOTHBIN
COCTaB. YPOBHU CTPYKTYpbl O€IKOBOM MOJEKYJbl (IEpBUYHAsA, BTOPUYHAs, TPETUYHAS U YETBEPTUUYHAS CTPYKTypa). XUMHUUYECKUE CBOMCTBAa OEIKOB.
buonoruueckue GpyHKIMU OETKOB.

®epMeHTHI — OuoJornueckue katanuzatopsl. CTpoeHne GpepMeHTa: akTUBHBINA LEHTp, cyOocTpaTHas creruduaHocts. KodepmenTsl. BuramMuHsbl.
Otnuuuns GepMEHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB.

VYrneBonbl: MOHOCaxapuasl (TIIOKO3a, pudo3a W JMe30Kkcupubo03a), aucaxapujibl (caxaposa, JIaKTo3a) M TMOJMcaxapuabl (Kpaxmai, TJIMKOTEH,
LeJITI0103a). bruonornueckue GpyHKIUM yrieBoAoB.

Jlununel: Tpurauuepusl, hochoaunuasl, crepouisl. I'napopunsHo-ruapodobHble cBoiicTBa. buonoruueckue ¢pynkuun munuaos. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUIHJIOB KaK MICTOYHUKOB SHEPIUU.

Hyxneunosbie kucnotsl: JIHK u PHK. Hykneotuasl — MmoHoMepb! HykJIenHOBBIX KuciaoT. Ctpoenue u pynkuuu JJHK. Crpoenne u ¢pynkuum
PHK. Bunst PHK. AT®: ctpoenue u GpyHKINU.

[uTtonorus — Hayka o kieTke. Kinerounast Teopus — npumep B3auMOJICHCTBUS UAeH U (AaKTOB B HAYYHOM NO3HAHUH. MEeTO bl N3YUEHUSI KIIETKH.

Knerka kak nenoctHas kuBas cucrema. OOIMe NMpU3HAKU KIETOK: 3aMKHYyTas HapykHas MeMOpana, moiekyinsl JIHK kak reneruueckuit
amnmapart, cucteMa CHHTe3a Oeka.

Tumbl K1€TOK: dyKapHOTHUECKass M Hpokapuorndeckas. OCOOCHHOCTH CTPOEHHsI MPOKapHOTHUECKOM KieTku. Kierounas cTeHka OakTepuid.
Crtpoenue aykapuoTudeckoi kieTku. OCHOBHBIC OTJIMYHUS PACTUTEIBHON, )KUBOTHOU U TPHOHOMN KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAsl CTeHKa, MIMKOKaIMKC, X QyHKuuu. [Inazmarudyeckas memOpaHa, e€ cBOiicTBa U (DyHKIIHH.
[uromnna3zma u e€ opranounbl. OgHoMmemOpanubie opranonabl kietku: DIIC, anmapat [N'omsmxu, mu3ocoMbl. [1oryaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHAPHH, TuIacTH Bl [Iporcxoxaenne MUTOXOHApUI U miacTui. Buasl mnactua. HemeMOpaHHBIE OpraHOUABI KJIETKU: PUOOCOMBI, KIETOUYHBIH
LEHTp, UEHTPUOJIU, PECHUYKH, KTYTUKU. DYHKIIMU OpraHOUI0B KJIETKH. BrirtoueHus.

Snpo — perynsaTopHelii HeHTp ki1eTku. CTpoeHue aapa: siaepHas 000JI04Ka, KapuoriazMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.



JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «PacnpenesieHrne XUMAYECKHUX JIEMEHTOB B HEXKUBOU IpUpoLe», «PacnpenencHue XuMUYECKUX JIEMEHTOB B JKUBOU IIPUPOJIE».

Tabmuuel u cxemsl: «llepuonndeckas Tabnuua XMMHYECKHX 3J€MEHTOB», «CTpoeHHe MOJeKysbl BOAb», «buocuures Oenka», «CTtpoeHue
MoJIeKyJbl Oenkay, «Ctpoenue gpepmentay, «Hykmnennossie kuciotsl. JJHK», «Ctpoenue monexyiast AT®y», «CtpoeHue 3yKapuoTHIECKON KIETKHY,
«CTpocHHME JKMBOTHOM KIETKW», «CTpoeHue pacTUTEIbHOW KIETKW», «CTpOeHHE NIPOKAPUOTHYECKOM KIeTKn», «CTpoeHne sAnpa KIETKN»,
«YTneBoasl», «JINTTHIBD.

OO0opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYIOBaHHE JUIsl NPOBEACHMUsS HAOMIOJCHUH, H3MEpEHUH, 3KCIEPUMEHTOB, MHUKpOIpenapaThl
PacTUTENBHBIX, KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabGopaTropHble H IpaKTUYecKue padoThbl:

JIaGoparopnas pabota Ne 1. «/3yyeHne KaTaIMTHUECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl MM KaTanasbl)y.

JIaGoparopHas padora Ne 2. «3yyeHue cTpoeHMsI KIETOK PACTCHUH, )KUBOTHBIX M OaKTEepUil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenaparax
U UX OIMCAHUEY.

Tema 4. ’KuzneneaTeJLHOCTh KJIETKHA

OOmMeH BemiecTs, WK MeTa00IM3M. ACCUMIIIALUS (TUIACTHYECKUI OOMEH) U TUCCUMMIISINS (SHEPreTHYeCKUd OOMEH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonus3ma. Poiib 3aKOHOB COXpaHEHUs BEILECTB U SHEPTUU B TIOHUMAaHUHU MeTaboJIn3Ma.

Turbr oOMeHa BenecTB: aBTOTPO(GHBINA U reTepoTpodHBINA. Poib hepMeHTOB B 0OMEHE BEIIECTB M NMPEBPAIICHUN SHEPTHH B KIIETKE.

®otocunte3. CBeToBas U TeMHOBas ¢a3bl GporocunTe3a. Peakiuu dorocuntesa. IpdhekTuBHOCTs poTOCHHTE3a. 3HAUeHHE (OTOCHHTE3a IS
KU3HH Ha 3emuie. Brimsinue ycnoBuii cpepl Ha (POTOCHHTE3 U CIIOCOOBI TOBBIIICHUS €0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMOoCUHTEe3. XeMOCHUHTE3UpYIolIe OakTepuu. 3HaYeHHEe XEMOCHHTE3a /sl )KU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BElecTB, BBIACIECHUE M AaKKyMYJIMPOBAaHHE SHEPrUU B KIIETKE. DTalbl 3HEPIeTUYECKOTO
obmena. I'nukomus. bpoxenue u ero Buisl. KucimopogHoe okucieHue, wWid KieToyHoe JpixaHue. OxuciautenbHoe (ochopuiupoBaHue.
O} heKTHBHOCTH YHEPTETHIECKOTO OOMEHA.

Peakiun marpuyHoro cunresa. ['enetnueckas unpopmanus u JJHK. Peanuzanus renerndeckoil nupopmanuu B kietke. ['eHeTHueckuii koa u
ero coiictBa. Tpanckpunius — Matpuunblii cunte3 PHK. Tpancasmus — 6uocunTtes 6enka. Ortamnsl TpaHcasauuu. KoaupoBanue aMuHOKUCIOT. Poib
pubocom B OmocuHTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mctopus otkpeitus BupycoB (/. Y. VBanoBckuii). OCOOEHHOCTH CTPOEHUS U KM3HEHHOI'O ILMKJIA
BUpycoB. baktepmodaru. bonesHu pacreHuii, KMBOTHBIX W 4YellOBEKa, BbI3bIBaeéMble BHpycamMu. Bupyc ummyHonedunura uenoeka (BUY) —
Bo3Oyautens CIINJa. O6patHast TpaHCKpUIIIIKS, peBepTasza u unrerpasza. [Ipodunaktuka pacnpocTpaneHus BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsnos, /. . iBanoBckui, K. A. Tumupsizes.

Tabmuupr m cxemel: «Tunbsl nutanus», «Metabomuzm», «MHUTOXOHIPUS», «DHEpPreTHUecKuil oOMeH», «XioporuacT», «DOTOCHHTE3Y,
«Ctpoenne JIHK», «Ctpoenue u pyHkunonupoBanue reHa», «Cunres 6enka», «['enernueckuil koa», «Bupyce», «baktepuodarn», «CtpoeHue u
*u3HeHHbIi 1k Bupyca CIINa, 6akrepuodarayn, «Pemmukarnus JJTHK».

Ob6opynosanue: Moaenu-anmiukanuu «Y asoenne JIHK u tpanckpunims», «buocuntes 6enka», «CTpoeHue KIeTkn», Mojenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe U HHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB

Krnerounslii 1ukn, win >KU3HEHHbIM 1uka kieTkd. MHtepdaza m muto3. Ilpoueccsl, mporekaromue B uHTepdasze. Perumkanmus — peakuus
matpuuHoro cuHre3a JIHK. Crtpoenune xpomocoM. XpoMOCOMHBIH HabOp — KapuoTun. JIMIUTOMAHBIM M TamjouIHBI XPOMOCOMHBIE HaOOPBHI.
Xpomatuasl. L{uToornueckue OCHOBBI Pa3MHOKEHUS U UHAUBUAYAIIBHOIO PAa3BUTHUS OPTaHNU3MOB.



Henenne knetku — muto3. Ctaguu muto3a. [Iporecchl, mpoucxosiue Ha pa3HbIX CTaIUsIX MUTO3a. Buoornueckuit CMbICII MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@DopMBI Pa3sMHOKEHUS OPTaHM3MOB: OECIOJOe W TMOJOBOE. Buabl 0ecroiioro pa3MHOXKCHHS: [IEICHHE HAaJIBOC, IMOYKOBAHWE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHE. MICKycCTBeHHOE KIIOHUPOBAHKUE OPraHU3MOB, €r0 3HaYCHHE IS CEJICKIUU.

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro0.

Meito3. Craaumn meiosa. [Ipoueccsl, npoucxoasmnme Ha craausax meinosa. [loBenenue xpomocom B meinose. Kpoccunroep. buonmornueckui
CMBICJI M 3HAaUCHUE MEH03a.

['amerorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy >KMBOTHBIX. [l0JOBbIE *kene3bl: CEMEHHMKM U SUYHUKH. OOpa3oBaHuE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (CrepMaTo30uj, SHIEKJIeTKa) — cliepMaToreHe3 u oBoreHe3. OCOOCHHOCTH CTPOEHHUS SUIEKIETOK W CIIEPMaTO30MIOB.
OmnonorBopenue. [laprenorenes.

WupuBuayansHoe pa3Butue (OHTOreHE3). DMOpUOHAIBHOE pa3BUTHE (3MOpHOTeHe3). DTambl 3MOPHOHAIBHOTO Pa3BUTH Y IMO3BOHOYHBIX
KUBOTHBIX: JIpOOJIeHHe, racTpyisuus, opraHoreHe3. I[loctamOpuoHanbHOE pa3BuUTHE. THUIBI MOCTIMOPHOHATIBHOTO PAa3BUTHUS: MPSIMOE, HEMPSMOe
(mmauHOYHOE). BiMsiHue cpepl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pazButue pactenuil. OHTOreHe3 IIBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHU, CTaIUHM PA3BUTHSL.

JdemoHcTpaumu:

Tabnuie! u cxembl: «@OpMBI pa3MHOKEHUS OPraHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHHE
pactenuit», «Jlenenune kietku OakTepuit», «CTpOEHHUE TMOJIOBBIX KIETOK», «CTpoeHue XpoMocombly, «Knetounsrit mmkny, «Permkanus IHK,
«Murosy, «Meito3z», «lIpsmoe u HenpsaMoe pazBUTHE», «I aMeTOreHe3 y MIEKOIUTAIINX U YeJI0BeKa», « OCHOBHBIE CTa/IUM OHTOT€HE3a».

O6opynoBaHue: MHKPOCKON, MHKporpemnapaThl «CriepMaTo30uabl MIICKONMUTAIONIETo», «SIiIekieTka MiekonuTaromero», «Kapuokunes B
KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MoJieb-anminkanus «/lenenue knetkun», moaens JJHK, Mogens meTadaznoit XxpoMOCOMBI.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JIaboparopHas pabota Ne 3. «Habmroienne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JyKa Ha TOTOBBIX MUKpOIIpEnapaTax».

JlabopaTtopHas pabota Ne 4. «3ydeHue cTpoeHus MoI0BBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacienicTBeHHOCTh M H3MEHYNBOCTH OPTaHM3MOB

[Ipeamer u 3amaun renetuxu. VIcTopust pa3BUTHSI TEHETHKU. PoJIb IIUTOIOTHH U AYMOPUOJIOTHU B CTAHOBJIEHUU T€HETUKH. BKiaa poccHiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKU. METOIbI TeHETHKH (THOPUI0IOTHUECKUN, IIMTOTeHETUYECKUI, MOJIEKYIISIpHO-TeHeTUYecKuit). OCHOBHBIE
TeHETUYECKHE TTOHATHUS. [ eHeThuuecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpeIuBaHHui.

3aKOHOMEPHOCTH HAcle[OBaHUs MPHU3HAKOB, ycTaHOBIeHHBIe ['. Menaenem. MoHOruOpuIHOE CKpelrBanue. 3aKOH eIMHO-00pa3usi THOPUIOB
nepBoro nokosieHus. [IpaBmio qoMuHUpPOBaHMS. 3aKOH paclIeIyIeHUs MPU3HAKOB. [ umore3a unctoTsl rameT. [1oJHOE 1 HETTOTHOE IOMUHUPOBAHUE.

JlurubpugHoe ckpeluBaHue. 3aKOH HE3aBUCHUMOTO HAcleOBAaHMUS MPU3HAKOB. lIUTOreHeTHYecKkue OCHOBBI AMTMOPUTHOTO CKPEIIMBaHUS.
AHanu3upytolee ckpeniuBanue. Vcrnonp30Banne aHaTu3UPYIONIEro CKPEIMBaHUS I ONPEIeTICHUS TEHOTHUITA OCOOH.

CuerniieHHOe HacnenoBaHue mpu3HakoB. PabGora T. MopraHa mo CIEIUICHHOMY HAacleIOBaHUIO TEeHOB. HapylleHue CIeIuieHus TeHOB B
pe3yibTaTe KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

I'enetnka mona. XpoMOCOMHOE OIpEJeeHHe ToJjia. AyTOCOMBI W TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE W TeTepOoraMeTHbhIE OpPraHU3MBI.
HacnegoBanue npu3HakoB, CHEIJIEHHBIX C ITOJIOM.

N3menunBocTh. Buapl HW3MEHYMBOCTH: HEHACJICICTBEHHAss W HACJIEACTBeHHas. Poib cpeasl B HEHACIEICTBEHHOW W3MEHUYHMBOCTH.
XapakTepucTika MOAU(PHUKAITMOHHON M3MEHUMBOCTH. BapuanmoHHbIN ps ¥ BapualmoHHas KpuBas. Hopma peakuuu npusHaka. KonndecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(DUKAITMOHHON H3MEHYNBOCTH.



HacnencrBenHnasi, Wi reHOTUNIMYECKAs, U3BMEHYMBOCTh. KoMOMHATHBHASI H3MEHYMBOCTh. Meii03 1 MOJI0BOM MPOIIeCC — OCHOBa KOMOMHATHBHOU
M3MEHYMBOCTH. MyTalMoHHas W3MEHUYMBOCTh. Kiaccudukanus MyTanui: T€HHblE, XpOMOCOMHBbIE, T€HOMHbIE. YacToTa W NPUYMHBI MYTalUi.
MyTtareHHbie pakTOpbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HacleACcTBeHHOW n3MeHunBocty H. U. BaBumosa.

BuesaepHas HacIe€CTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka uenoBeka. Kapuormm uenoBeka. OCHOBHBICE METOJbI T€HETHUKU YEIIOBEKA: T€HEATIOTWYCCKUHM, OMM3HEIOBBINA, ITUTOTCHETHUYECKUH,
OMOXMMHYECKUN, MOJIEKYIIsIpHO-TeHeTnueckuii. COBpeMeHHOe OIpeesieHue TeHOTUIA: MOJIHOTEHOMHOE CEKBEHHpPOBaHUE, T€HOTUIIMPOBAHHUE, B TOM
gucne ¢ nomotbio [T1[P-ananu3a. HacnenctBenHbie 3a00eBaHus YeIOBEKa: TCHHBIE 00JIe3HU, OOJIE3HH C HACIIEICTBEHHOW MPEapacioioKEHHOCTBIO,
xpoMocomHble Ooisie3Hu. Comartuyeckue M reHepatuBHble MyTauud. CTBoJIOBbIe KieTKH. lIpuHIumbel 370poBOoro o0pasza KH3HHU, JUATHOCTHUKH,
npoQUIAKTUKH W JICYCHUS TEeHETHYEeCKHX Ooje3Hed. MeauKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHWE. 3HAYCHHWE MEIUIMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICYEHUU TeHETUYECKIX 3a00JIeBaHUI YeTIOBEKa.

JdeMoHcTpanum:

[optpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuier U cxembl: «MOHOTHOPHIHOE CKpPEHIMBAHHE W €ro ITUTOICHETHYECKAash OCHOBA», «3aKOH pACHICIUICHUS M €ro IUTOTCHETHYeCKas
OCHOBa», «3aKOH YHCTOTBHI TaMmeT», «JlurubpuaHoe ckpemuBanue», «lluTojgorudyeckre OCHOBBI AUTMOPUIHOTO CKpEHIMBaHHs», «Meho3y,
«B3anmoselicTBiEe alICIBHBIX TE€HOB», «l'eHeTWYecKHe KapThl PACTCHHM, JXMBOTHBIX W 4elloBeKay, «l'eHeTWka moja», «3aKOHOMEPHOCTH
HACJIEIOBAHMs, CLEIJICHHOTO ¢ Tojiom», «KapuoTumbl denoBeka M KUBOTHBIX», «Buabl m3MeHYHMBOCTH», «MoaupukanroHHAs U3MEHYHBOCTHY,
«HacnenoBanue pesyc-pakropay, «I'eHeTrKa rpymni KpoBu», «MyTallmoHHass K3MEHYHUBOCTH.

Ob6opynoBanue: Moxaenu-anmukanuu «MoHorubpuaHoe ckpeumBanuey, «Hemonnoe nomuHHpoBaHHE», «JUrHOpUIHOE CKpEIIUBAHUE,
«[lepekpéct XpomMocomM», MHKPOCKON M MHUKporpenapat «Jlpo3odwmia» (Hopma, Myramuu (OPMBI KPBUILEB M OKpacku Tena), repOapuii «'opox
ITOCEBHOM».

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JlaboparopHass padora Ne 5. «M3ydyeHuwe pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO CKpEIIMBAaHUS Yy JAPO30(HIBI HAa TOTOBBIX
MHKpOIpenapaTax.

JIaboparopHas padota Ne 6. «M3ydenre MoAHPUKAITMOHHON N3MEHYUBOCTH, IOCTPOSHUE BAPUAIMOHHOTO PSIa M BAPUAITMOHHON KPUBOW».

JlabopaTtopHas pabota Ne 7. «AHanu3 myTtaruii y 1po30Q bl Ha TOTOBBIX MUKpPOIIpenapaTax.

[TpakTuueckast pabota Ne 2. «CocTaBlieHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH

Cenekiusi Kak Hayka M Tpolecc. 3apoXIeHUE celeKuuu M aoMectukanusa. YueHue H. M. BaBuioBa 0 1LeHTpax NpPOUCXOXKIECHUS H
MHOT'000pa3usi KyJIbTypHBIX pacTeHuM. L{eHTphl MPOUCX 0K ACHUS TOMAITHUX KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMeHHBIE METOIbl CeNeKIMU. MaccoBbli UM WHAMNBUAYAIbHBI OTOOpPHI B CENEKIMH pPacTeHHH M >KUBOTHBIX. OIleHKa SKCTephepa.
bnuskoponcTBeHHOe ckpeniuBaHue — UHOpUAUHT. Yucras auHus. CKpelirMBaHue YUCThIX JuHUH. ['eTepo3uc, win rudpuanas cuna. HeponctBenHoe
cKkpemuBanue — ayropuauar. OtnanéHHas rubpuamnzanus U e€ ycmexu. VCKycCTBEHHBI MyTareHe3 W IMOJy4Y€HHE MOMUIUIONAOB. JlOCTHXKEHUS
CEJIEKIIMU PACTEHH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buortexHonorust kak oTpaciib MPOU3BOJCTBA. ['eHHas WHKeHepws. JTambl co3gaHus pekomOmHaHTHOM JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas wmHxkeHepus. Kilerounsle KynpTypbsl. MHKPOKIOHAIbHOE PpPa3sMHOXKEHHE pacTeHui. KIOHMpOBaHHME  BBICOKONPOIAYKTHBHBIX
CENIbCKOXO03SCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U dTUYecKue mpodaembl. MO — reHeTHUeckr MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.



Tabmuier U cxembl: Kapta «LIeHTpBI MPOMCXOXKICHUS U MHOTOOOPa3us KyJAbTYpPHBIX pacTeHUil», «[lopoapl moMamHuX >KUBOTHBIX», «CopTa
KYJIbTYPHBIX pacTeHuit», «OtnanéuHas rudpunmsamnus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OObEKTH OWOTEXHOJIOTHUU,
«Knetounsle KyJIbTYpbl U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJSDKH IUIOJIOB U KOPHEIUIOAOB JUKHUX (OPM UM KyJIbTYpHBIX COPTOB pacTeHuid, repOapuil «CenbCKOX0341iCTBEHHBIE
pacTeHus.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

OKCcKypcusi«OCHOBHBIE METOIIBI W JIOCTMDKCHHUS CENEKIMM PACTEHWH W JKUBOTHBIX (HA CENEKIMOHHYIO CTAHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATEIbHBINA YYACTOK, B TEIUTMYHOE XO35HCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIMOHHAS OHOJIOTHA

[Ipennocsliku BOZHUKHOBEHHS 3BOJIIOLUMOHHON Teopuu. DBOJIIOLIMOHHAS TEOpUsl U €€ MecTo B Ouojoruu. BinsHue 3BOIIOLMOHHON TEOPUM HA
pa3BuTHE OMOJIOTHH U APYTUX HAYK.

CBuzerenbcTBa 3BONIONKU. [laneoHTONOTHYECKHE: TIOCIEOBATEILHOCTh MOSBICHUS BUIOB B MAJI€OHTOJIOTMUYECKOW JIETONHUCH, TIEPEXOIHBIC
dopmel. bruoreorpaduueckue: cxoAcTBo U paznuyue payH u Gprop MaTEpUKOB U OCTPOBOB.

DOMOpPHOIOTHYECKHE: CXOACTBA W PA3JIMYUS SMOPHOHOB pA3HBIX BHUIOB IO3BOHOYHBIX. CpaBHHUTEIHHO-aHATOMHYECKHE: TOMOJIOTUYHBIC,
aHaAJIOTUYHbIC, PYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOIEKYISIPHO-OMOXMMUYECKHE: CXOACTBO MEXAHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX
MeTa0O0JINYECKHX MyTeHl Y BCEX OpPraHU3MOB.

OpomononHass teopusi Y. JlapBuna. IIpennocbulku BO3HMKHOBEHHMsI JapBUHMU3MA. JIBMKyIME CHJIBl 3BOJIOLMM BUAOB 1o JlapBuHy
(M30BITOYHOE PA3MHOKEHHE MPU OTPAHUYECHHOCTH PECYpPCOB, HEONPEIeIEHHAS U3MEHYHBOCTh, 00ph0a 3a CYIIIECTBOBAHUE, ECTECTBEHHBINH O0TOOD).

Cunrernueckas Teopus sBononnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBomntorus. [Tonmynsaims Kak eIMHULIA BUIA U YBOJIIOIUH.

JIBmoxymiue cuiibl (pakTophl) SBOTIOIUN BUIOB B MpHpoae. MyTallMOHHBIN MpollecC U KOMOWHATUBHAS U3MEHYUBOCTb. [1OMysSIIMOHHBIE BOJHBI
u apei¢ resoB. M3onauus u murparusi.

EctectBenHsblit 0TOOp — HanpaBisomuii hakTop 3Boonund. @opMbl €CTECTBEHHOTO 0TOOpA.

[Tpucrnoco0aeHHOCTh OPraHNU3MOB KaK pe3ysbTat 3Bojtonun. [IpuMeps! npucrnocobaeHuit y opranu3MoB. ApoMopdo3bl U HAU0-aaTaI|H.

Bun u BunoobpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpMBI BUA00Opa30BaHUs: Teorpadudeckoe, IKOJIOTUYECKOE.

MakponsBosnrorys. @opMbl IBOTIONUY: (hUIIETHYECKast, TUBEPTeHTHAs, KOHBEPTeHTHasl, mapajuienbHas. HeoOpaTuMoCTh 3BOJTIOIHIH.

[IpoucxoxaeHue oT HeClIeNUATM3UPOBAHHBIX MPeaKoB. [Iporpeccupyromas cnenuanuzanus. AJqanTUBHAS paguanus.

JdemoHcTpaumnu:

IToprpersr: K. JInnnei, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. Ceepuos.

Tabmuibl 1 cxembl: «Pa3BUTHE OPraHUYECKOTO MHUpPA Ha 3emiie», «3apOIbIIIi MO3BOHOYHBIX KUBOTHBIX», «APXEeonTepuKc», «PopMbl OOPHOBI
3a cymiecTBoBaHHMe», «EcrecTBeHHBI 0TOOp», «MHOrooOpa3ue COpTOB pacTeHHit», «MHoOroodbpasue MOpOJ >KUBOTHBIX», «llomymsimmy,
«MyTanuonHass M3MEHYUBOCTHY», «Apomopdossl», «mnoamantamum», «OOmas mereHepaius», «/[Bmwkymme cuibl sBomonuny, «Kapra-cxema
Mapuipyra mytemectsus Y. JlapsuHan, «bopnba 3a cymecrBoBanuey, «lIpucmnocobieHHOCTh opranu3MoBy, «I'eorpaduyeckoe BUI000pa30BaHUE,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJUICKIIUS HACEKOMBIX C Pa3IUYHBIMH THIIAMH OKpAacKd, HaOOp IJIOMOB M CeMsiH, KoJulekius «l[Ipumepbl 3alMTHBIX
MIPUCTIOCOOJICHUH Y KUBOTHBIX», MOJIeTh «OCHOBHBIE HAMPABIICHUS YBOJIONNIY, 00BEMHAs MOJIENh «CTpOEHHE TOJIOBHOTO MO3Ta TTO3BOHOYHBIX).



Bbuoreorpaduyeckas kapta Mupa, Koyutekuus «PopMbl COXPaHHOCTH MCKOMAeMbIX KMBOTHBIX W pacTeHUN», Moaens anmuukamus «llepekpéct
XPOMOCOMY, BIaJKHbIE ITpenapatel «Pa3BuTHe HacekoMoro», «Pa3Burue JArymkny», Mukpompenapar «/Ipozodunay (Hopma, Myranuu GopMbl KpbUIbEB
U OKPACKH TEJa).

JlabopaTropHble U NpaKTUYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.

JIaboparopHas pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHE )KM3HU HA 3emJie

JloHay4Hble MpPEICTABICHUS O 3apOXKAECHUHM >XKU3HU. HaydHble TrumoTre3sl BO3HMKHOBEHHMS JKU3HM Ha 3emiie: aOuMOreHe3 M IaHCIEpMUs.
XuMu4deckasi 3BOJIONMS. AOMOTEHHBIH CHHTE3 OPraHWYECKHUX BEIIECTB M3 HEOPTaHWYECKHX. DKCIEPUMEHTAIBHOE IOATBEPKACHUE XUMHYECKOU
sBomtoruu. HauvanbHble sTanbl Ouonoruyeckoi spomronuu. I'mmoresa PHK-mupa. ®@opmupoBanume MeMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE
IpOTOKJIETKH. [IepBbie KiIeTKH U uX 3BomoLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xusHu Ha 3emse no 3paM M nepuoxaM. Karapxeil. Apxelickas u mpoteposoickas apbl. Ilaneosoiickas spa u €€ nepuombl:
KeMOPHICKUI, OPIOBUKCKHIA, CHUTYPUUCKHH, ICBOHCKHUI, KAMEHHOYTOJILHBIN, TIEPMCKHIA.

Me3o301icKas 3pa U €€ IepUobl: TPUACOBBIM, FOPCKUN, MEJIOBOA.

Kalino3zoiickast 3pa 1 €€ neproibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KIMMaTa U TeoJIOTHYeCKUX mporeccoB. OCHOBHBIE 3Tallbl HBOJIOLUHM PACTUTENBLHOIO U JKUBOTHOTO MHpa. ApomMopdo3sl y
pacTeHuil 1 KUBOTHBIX. [losiBIeHUE, pacliBET U BBIMUPAHUE IPYIIII )KUBBIX OPraHU3MOB.

Cucrema OpraHn4eCKOro MMpa Kak OTpaxeHue 3BONIOLUN. OCHOBHBIE CUCTEMATUUECKUE I'PYIIIBI OPIaHU3MOB.

OBoIOIMS YeoBeKa. AHTPONOJIOrusl KaKk Hayka. Pa3BuTue mpelcTaBieHUN O MPOUCXOXKIECHUU delloBeKa. MeTopl U3yueHHUs] aHTPOIIOreHe3a.
CxozcTBa ¥ pa3InuMs Y€JIOBEKa U )KMBOTHBIX. CHCTEMATUUYECKOE MTOJI0KEHHUE YEJIOBEKA.

JBmwxynme cuibl (pakTopsl) aHTpororeHesa. HacieacTBeHHass M3MEHUMBOCTh W €CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIM 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYAUN TPYZAa, MBIIIJIEHUE, PEYb.

OcCHOBHBIE CTaUU W BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek ymenbid, UenoBek npsMoxosamuid, UenoBek HeaHIepTalIbCKU,
Yenoek pazymHbIi. Haxoqku mckomaeMbIx OCTaTKOB, BpeMs CYIIECTBOBaHMs, 00JacTh paclpoCTpaHeHUs,, 00bEM I'OJOBHOTO MO3ra, 00pa3 >KU3HH,
opyausl.

Yenoseueckne pacbl. OCHOBHBIE OOJBbIIME pachl: €BpONEOUaHas (€Bpa3uiicKas), HEerpo-aBCTpalouJHas (PKBATOpUANIbHAs), MOHI'OJIOMIHAS
(asmaTcko-aMepuKaHcKas). YepTbl NMPUCHIOCOOIEHHOCTH MPEACTABUTENCH YEeOBEUYECKUX pac K YCIOBUSM CyIlecTBOBaHUS. EAMHCTBO uenoBedecKux
pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. W. Onapun, C. Mumiep, I'. FOpu, Y. /lapsus.

Tabmuubl u cxembl: «Bo3ankHOBeHHe COTHEUHOM CUCTEMBIY, «Pa3BUTHE OpraHMYecKoro Mupay, «PacturenpHas KieTkay, « KUBOTHas KIETKay,
«IIpokapruotnueckass kierka», «COBpEeMEHHas CHUCTEMa OpraHM4eckoro mupa», «CpaBHEHHME AaHATOMMYECKMX YEPT CTPOEHHUS YEJIOBEKa H
4eNoBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBbIE MeCTa MAJEOHTOJOTHYECKMX HAaXOJIOK MPEAKOB COBPEMEHHOTO YejoBeKay, «JlpeBHeiIine Ioany,
«/IpeBHue moan», «IlepBbie cCOBpeMEHHBIE I0IN», «UenoBeuecKne paco.

Ob6opynosanue: Mysiku «lIpoucxoxnenue yenoBeka» (OIOCThI aBCTpalIONUTEKa, MUTEKAHTPONa, HEaHJepTaiblla, KPOMaHbOHIIA), CIETKU WU
n300pakeHs] KAMEHHBIX OpYAUN MEepBOOBITHOIO YeloBeKa (KaMHU-4ONIepsl, pyouiia, ckpedia), TeoXpoHoJornuecKkas Tabiauia, komiekuus «DopMel
COXPAHHOCTH MCKONIAEMBIX )KUBOTHBIX U PACTEHUIN».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[IpakTuueckas padora Ne 1. «/3yueHne uCKomaeMbIX OCTATKOB PACTEHHUH U )KMBOTHBIX B KOJJIEKLIHAX .



OKcKypcus «IBOJIOLKS OPraHMUECKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYUYHbBIN WM KpAaeBEAUYECKUM My3€eil).

Tema 3. Opranusmbl 4 OKpYKa0IIasi cpeaa

DKoJorus Kak Hayka. 3aJaud W paszelibl 3K0JOoruu. MeToibl 3KOJOTMYECKUX HMCCIIEN0BAaHUN. DKOJIOIrMUYECKOE MUPOBO33PEHNUE COBPEMEHHOTO
YeJI0BEKA.

Cpenpl 0OuTaHNs OPraHU3MOB: BOJHAs, HA36MHO-BO3IyIIIHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonornyeckue ¢akropsl. Knaccudukauus skonoruyeckux ¢GaxkTopoB: aOuoThyeckue, OHMOTHYECKHME U aHTpoHoreHHele. JleiicTBue
HKOJIOTUYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (axkTopbl: CBET, TeMmIiepaTypa, BiaxHocTb. Poromepuoausm. IlpucnocoOneHus opraHu3MoB K JEHCTBHIO aOMOTHYECKUX
(dakTopoB. bruomornyeckue puTMBI.

buotnueckue dakropsl. Buapl OnoTHyeckux B3auMOICHCTBUN: KOHKYPEHLUS, XUIIHUYECTBO, CUMONO3 U ero ¢popmsl. [lapasutusm, kooneparus,
MYTyajJu3M, KOMMEHCAIH3M (KBapTUPAHCTBO, HAaXJIEOHMYECTBO). AMEHCANIM3M, HEWTpanu3M. 3HadeHHe OWOTHYECKHX B3aMMOACUCTBUM ISt
CYIIECTBOBAHUS OPraHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH nomysisauud. OCHOBHBIE MOKa3aTeNM MOMYJSALUU: YUCIEHHOCTb, IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTD,
IPUPOCT, MUTpanys. J[MHaMHKa YUCICHHOCTH HOMYJISLUY U €€ PeryIsaiysl.

JdemoHcTpaumu:

IToptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabmuis! u cxemsl: kapTa «IIpupoanbie 30HbI 3eminy», «Cpenbl 00UTaHus OpraHu3mMoBy, «Poronepuoausm», «llonynauuny», «3aKOHOMEPHOCTH
pocTa YUCICHHOCTH MOMYJIAIUN HHPY30pUU-Tyhenbku», «IlummeBbie nenu».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaGoparopHas pabota Ne 3. «Mopdosiornueckne 0coOeHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTAHUS.

JIaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTryeckas padora Ne 2. «I1ocu€Tr MIOTHOCTH MOMYJISIIMKA PAa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYEeCKHE CHCTEMbI

Coo0bmiecTBo OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBas, MPOCTPaHCTBEHHas, Tpoduueckas (muiieBas). Buabl-TOMUHAHTEI.
CBs34 B OHMOIIEHO3E.

Dkonornyeckue cucteMsl (3xkocuctemMsl). [TonsaTHe 00 3KOCcHUCcTEME U OuoreoreHo3e. DYHKIIMOHAIbHBIE KOMIIOHEHTbI 3KOCUCTEMBI: TIPOIYLIEHTHI,
KOHCYMEHTHI, peyleHThl. KpyroBopoT BemecTB U MOTOK SHEPTHH B dKOcUcTeMe. Tpodudeckne (MUIIEBbIE) YPOBHU SKOCHCTEMBI. [InmieBpie nenu u
cetd. OCHOBHBIE TOKa3aTeNU HKOCHUCTEMBbI: OMoMacca, MPOAYKIMs. DKOJOTHYECKHEe MUpaMUAbl: MPOJYKIMH, YHCICHHOCTH, Onomacchl. CBoiicTBa
9KOCHCTEM: YCTOMYMBOCTD, CAaMOpPETyIIsiiusl, pazButue. CyKieccus.

[TpupoHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U PeK. DKOCUCTEMA XBOMHOIO MJIM IIMPOKOJIMCTBEHHOTIO JIeca.

AHTpPOIIOTEHHBIE DKOCHUCTEMBL. ATpOIKOCUCTEMBI. YpOosKkocucTeMbl. buonornueckoe u XO3SHCTBEHHOE 3HAUEHHE arpodKOCHCTEM U
ypOOIKOCUCTEM.

buopasnoobpazue kak gpakTop ycToiunBocTH 3KocucTeM. CoxpaHeHue OHOIOrnuecKoro pasHooOpas3us Ha 3emie.

Yuenue B. W. Bepranckoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa 6uocdepsl. JKupoe BemectBo u ero pynkuun. OcodeHHoctr 6nochepsl
KakK TJIO0AIbHON SKOCHUCTEMEI. J[nHaMrueckoe paBHOBECHE U 0OpaTHas CBsI3b B Onochepe.

KpyroBopotsl BeniecTB 1 OMOreoOXMMHUYECKUE LUKIIBI JIEMEHTOB (yIiIepoAa, a30Ta). 30HaIbHOCTh Ornochepsl. OCHOBHbBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTpONOreHHbIe H3MeHeHUs B Ouocdepe. ['modanbHbIe IKOJIOTHYECKUE TPOOIEMBI.

CocyiecTBoBaHuE MPUPOABI U yenoBeyecTBa. CoxpaHeHue OnopazHooOpa3usl Kak OCHOBa YCTOHUMBOCTU Onocdepbl. OCHOBA pallMOHAIBHOTO
yIIpaBJICHUS TIPUPOJTHBIMU PECYPCAMHU U MX HCITOJIb30BaHMe. JJOCTHKEHNsI ONOJIOTHH U OXpaHa IMPHPO/IBL.



JdeMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. UI. Bepnaackwii.

Tabmuuer u cxemsl: «llumessie nenny», «buorneHos: coctaB u cTpykrypay», «lIpuponusie coobmectBay, «Llenu mutanus», «IKOJIOTHUYECKAs
nupamua», «buocgepa u yenoBek», «IKOCUCTEMAa HIMPOKOIMCTBEHHOIO Jlecay, « DKOCHCcTeMa XBOMHOTO Jecay, «buoreHo3 Bogoémay, « ArpoueHos»,
«IIpuMepHBIE aHTPOIIOTEHHBIE BO3ICUCTBUS Ha NIPUPOLY», « BaskHEWIINe NCTOYHUKY 3arpsi3HEHMS BO3/lyXa U IPYHTOBBIX BO», «[louBa — BakHeuas
cocTaBisironias onocheps», «DakTopsl Aerpaganuu nouBy, «llapHukossiit 3¢ pekT», «DaKTopbl PaJUOaKTUBHOIO 3arps3HeHus ouocheps», «O0mas
CTpyKTypa 6uocdeps», «Pacnpocrpanenue xu3Hu B ouocdepe», «O30HOBBIH 3kpaH Ouocheps», «KpyroBopot yriepoaa B 6uocheper», «KpyroBopot
a30Ta B IPUPOACH.

ObopynoBanue: Moeb-anmuIuKalms « Tunuanbie OMOLEeHO3bI», repOapuii «PacTuTenbHbIe cO00ImECTBaY, KoueKuuu «buonenosy, «Bpeaurenn
BOXHEUIIMX CEJIbCKOXO35IMCTBEHHBIX KYJIbTYpP», FepOapuu 1 KOJUIEKLIMU PACTEeHUH U )KUBOTHBIX, IPUHAUIEKAILME K PA3HBIM 3KOJIOIMYECKUM IpyIIiam
oxHoro Buaa, Kpacnas kaura Poccuiickoit @enepannu, n300paxeHus 0OXpaHsIeMbIX BUJOB PACTCHUN U )KUBOTHBIX.

IHNJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TPOTI'PAMMBI 11O BUOJIOT'M HA BA3OBOM YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUA

Cornacao ®I'OC COO, ycranaBnuBaloTcs TpeOOBaHUS K pe3yjabTaTaM OCBOCHHUSI 00YYarOUIMMHUCS MPOTPaMM CpeAHEro o01iero oOpa3oBaHUs:
JIMYHOCTHBIM, METAIIPEAMETHBIM U ITPEAMETHBIM.

B cTpykType NTHYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeaMera «BbHoorusy BBIACICHBI CICAYIONINE COCTABIISIONINEG: OCO3HAHNE 00YUJaIONTUMUCS
POCCHICKOM Tpa)¥AaHCKOM HIEHTHYHOCTH — TOTOBHOCTHM K CaMOpa3BUTHIO, CaMOCTOATEIbHOCTH W CaMOOIPEACIICHUIO, HAIMYUE MOTHUBAIUU K
00ydJeHHUI0 OMOJIOTHH, IIeJICHAPABICHHOS PA3BUTHE BHYTPCHHUX YOCKICHHM JIMYHOCTA HA OCHOBE KIIFOUEBBIX IICHHOCTSH M MCTOPUICCKUX TPAIHUIIUH
pa3BUTHSA OMOJOTUYECKOTO 3HAHWS, TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOUINXCS PYKOBOJICTBOBATHCS B CBOEH JIE€ATEIHHOCTH IIEHHOCTHO-CMBICTIOBBIMU
YCTaHOBKAMH, MTPUCYIIIUMH CHCTEME OMOJIOTHIECKOT0 00pa30BaHusl, HATMYNE SKOJIOTHICCKOTO MPABOCO3HAHHUS, CIOCOOHOCTH CTaBUThH IIEJIH U CTPOUTH
KU3HEHHbIC IJIaHBI.

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHUS TMpeaMera «bUONOTus» JOCTHralTCs B €IMHCTBE Y4YEOHOW M BOCHHTATEIILHOW JEATETLHOCTH B
COOTBETCTBUHM C TPAJAUIMOHHBIMH POCCUHCKMMH COLIMOKYJIbTYPHBIMH, HUCTOPUYECKUMU M JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, NPUHATHIMU B
o01ecTBe MpaBUIaMl U HOPMaMH TTOBEJICHUSI M CITOCOOCTBYIOT TPOIIECCaM CaMOIO3HAHMSI, CAMOBOCITUTAHMS U CAMOPA3BUTHS, Pa3BUTHS BHYTPEHHEH
MO3UIUH JINYHOCTH, MATPUOTHU3MA, YBAKEHUS K 3aKOHY U TIPABOIOPAIKY, UEJIOBEKY Tpya U CTaplieMy MOKOJICHHUIO, B3AUMHOTO YBAXKECHHsI, OEp e:KHOTO
OTHOIIEHUA K KYJIbTYPHOMY HACJIEAUIO U TPAIULIMAM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoi Denepanuiu, Ipupoie U OKPYKarIIEH cpee.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI ydeOHoro mnpeamera «bHONOTHS» TOMKHBI OTpakaTb TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS
PYKOBOJICTBOBAThLCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINI, TO3UTUBHBIX BHYTPEHHUX YOKIECHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOrO OOIIECTBA, PACIHIMPEHUE >KU3HEHHOTO OMbITa U OMbITa ACSITENLHOCTH B MPOIECCEe
peanu3anuu OCHOBHBIX HAIlPaBJIECHUN BOCITUTATEIHFHON NEATEIHOCTH, B TOM YHUCJIE B YaCTH:

1)rpasxaanckoro BOCHMTAHUS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKOM MO3HUIINH 00YUYarOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO UJIeHA POCCUHCKOTO OOIIEeCTRA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOW NEATEIBHOCTH TPH CO3JaHUU YYEOHBIX IMPOEKTOB, PEIIEHWH YYEOHBIX W TO3HABATEIBHBIX 3a7adY,
BBITIOTHEHUH OHMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€,

YMEHHE YYUTHIBaTh B CBOUX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJCHUCTBUS JTIOJCH C pa3HbIMH YOKICHHUSIMH, KYJIbTYPHBIMU
IIEHHOCTSIMU Y COITUATBHBIM TTOJI0KEHUEM;



TOTOBHOCTB K COTPYJIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOTHEHUS YU€OHBIX, ITO3HABATEIBHBIX M HCCIEI0BATEIBCKUX 3a/1a4, YBAXKUTEIHLHOTO
OTHOIICHUS K MHEHUIO ONIOHEHTOB MPHU 00CYXACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COAECPIKAHMUS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH POCCHUICKON I'pa)XIAHCKOW MICHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS K CBOEMY HapOIy, YyBCTBa OTBETCTBEHHOCTH TEpeN
Ponunoii, roproctu 3a cBoM Kpai, cBOr0 PoauHy, CBOM S3bIK U KYJIBTYPY, IPOILLIOE U HACTOSALIEE MHOTOHAIMOHAJIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJIHOMY HACJIEINI0 U NaMSATHUKAM IIPUPO/IbI, JOCTIKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpyZAe;

CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAHOBIIEHHE M pPa3BUTHE OMOJIOTWH, TIOHUMAaHUS 3HAYCHHS OMOJOTHMHM B MO3HAHUHU
3aKOHOB IIPUPO/IbI, B dKU3HU YEJIOBEKa U COBPEMEHHOI0 O0IIIEeCTBA;

uzaelHas yoexx1€HHOCTh, TOTOBHOCTH K CIYKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CTIIOCOOHOCTH OIIEHUBATH CUTYALMIO ¥ IPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

OTBETCTBEHHOE OTHOLIEHME K CBOUM POAMTENSM, CO3JAaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHITHUS LEHHOCTEH CEMEHHOM XHU3HU B
COOTBETCTBHUHU C TpaauLUAMHU HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKJIIOYas 3CTETUKY ObITAa, HAyYHOTO M TEXHUYECKOIO0 TBOPYECTBA, CIOPTa, TPyHa, OOLIECTBEHHBIX
OTHOIIICHHH;

MMOHMMAaHHE SMOIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPa)KEHUIO B Pa3HbBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE TIPOSBIISATh KAUECTBA TBOPUYECKOM TIMYHOCTH;

5) pusnveckoro BOCIUTAHMS :

MOHMMaHWE U peaju3alus 310poBOro M OezomacHOro oOpa3a KHU3HU (370pOBOE MHUTAHME, COONIOJCHHE TMTMEHWYECKHX MpPaBWII U HOPM,
cOamaHCHUpPOBAaHHBIA PEKUM 3aHSATUI U OTIbIXA, peryispHas PU3NYECKas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMAaHKE [IEHHOCTH MPaBWJI UHIUBUAYATbHOTO U KOJJIEKTUBHOTO OE30MAaCHOTO MOBEIECHUS B CUTYAIUAX, YIPOXKAIOIIUX 3JOPOBBIO U KU3HU
JTIOJIEH;

OCO3HaHUE TIOCTIEICTBUI U HEMPHUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS alKOT0JIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIMTAHMSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0T00UE;

FOTOBHOCTh K AKTHUBHOM J€ATEIbHOCTU TEXHOJOTMYECKONM M COIMAIIbHOM HampaBlIE€HHOCTH, CIHOCOOHOCTh WHUIMHPOBATh, IJIAHUPOBATH U
CaMOCTOATENIbHO BBINOJHATH TAKYIO €SI TEIbHOCTD;

WHTEpPEC K pasIuyHbIM cdepaMm npodhecCHOHaTbHON JESITEIIbHOCTA, YMEHHE COBEpINaTh OCO3HAHHBIN BHIOOp Oyaymield mnpodeccuun u
pean30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA

9KOJIOTMUYECKH 11e1ec000pa3HOe OTHOLIEHHUE K IPUPOIE KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHUS;



MOBBIIIEHUE YPOBHS 3KOJIOTMUYECKON KYIbTYPHI: MIPUOOPETEHHE ONbITA IUIAHUPOBAHUS MMOCTYIKOB U OLIEHKU MX BO3MOXHBIX MOCIEICTBUH 1Is
OKpY>KaloIlen Cpeibl;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX MPo0IeM U IyTel UX PeLICHuUs;

CIIOCOOHOCTH MCIIONIB30BaTh MPHOOPETaeMbIe NIPH MU3YYECHUH OMOJIOTUH 3HAHUS U YMEHHS IPH PEIICHUU Mpo0ieM, CBSI3aHHBIX C palliOHAIBHBIM
IIPUPOJIONIONB30BaHUEM (COOIOIEHUE MTPABUJI MOBEIEHHUS B MPUPOJIE, HAMPABICHHBIX HA COXPAHEHHWE PABHOBECHS B SKOCHCTEMAax, OXpaHy BHIOB,
IKOcHCTeM, OMocdephl);

aKTUBHOE HENpUATHE JEHCTBH, NPHUHOCAIIMX BpEA OKPYXKAlolled MNPUPOJHON Cpele, YMEHHE IPOrHO3MPOBATh HEOIAaromnpHsTHHIC
HKOJIOTMYECKHUE MTOCIEACTBUS MPEIIPUHIMACMBIX TEHCTBUI U MIPEJOTBPAILATh UX;

HAJIMYHE Pa3BUTOrO HKOJIOTHYECKOTO MBIIIICHHS, SKOJIOTUYECKON KYJIbTYpBI, ONBITA ACATEIHHOCTH SKOJIOTUYECKON HAlpaBIeHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B ITO3HABATEIILHON, KOMMYHHKATUBHON M COLMAIBHON MPAKTHKE, TOTOBHOCTH K YYacTHIO B NMPAKTUYECKOW NESATEIBHOCTH
JKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHsI HAYKH W OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO
Ha JIMaJore KyJIbTyp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTAa B IOJIMKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHE S3BIKOBON M YMTATEIHCKOM KYJIBTYpBI KaK CPEICTBA B3aMMOICHCTBHS MEXKTY JTFOABMHU U TIO3HAHHS MUPA;

NOHUMaHUe creru(ruKkn OHOJIOTMH KaK HayKH, OCO3HaHHMA €€ posn B (POPMHPOBAHMM PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU
[EJIOCTHOTO TMPEICTABICHHUS 00 OKPYXKAIOIEM MHPE KaK O €IUHCTBE MPUPO/bI, YEJIOBEKAa U OOIIECTBA, B MIO3HAHUH MPUPOIAHBIX 3aKOHOMEPHOCTEH U
peuIeHuy MpooIeM COXpaHEHHs PUPOIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUIS COBPEMEHHOH NMBHJIM3AIMU: OOECTIEYeHHsS HOBOTO YPOBHSI Pa3BUTHS MEAWLMHBI, CO3JaHHE
MEPCIIEKTUBHBIX OMOTEXHOJIOTHH, CHOCOOHBIX pElIaTh PEeCcypcHbIe MpoOJIeMBbl Pa3BUTUS YEIOBEUECTBA, NOWCKA IyTeH BbIXOJa M3 TI00AIBHBIX
HKOJIOTUYECKUX MpodJeM W oOecredyeHusi Imepexo/ia K YCTOHUYMBOMY Ppa3BUTHIO, PAMOHAIHHOMY HCIIONIB30BAaHUIO IPHPOIHBIX PECYpCOB U
(OpMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aWHTEPECOBAHHOCThH B TIOJTYYEHUH OMOJIOTUYECKUX 3HAHWN B IENSX MOBBIIICHUs OOIIEH KYJIbTYphI, €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, KaK
COCTaBHOM yacTH (PyHKIIMOHAIBHON ITPaMOTHOCTH 00y4aromuxcsi, GopMUPyEeMOil IpH N3ydeHUH OUOJIOTHH;

MMOHWMaHKE CYITHOCTH METOJOB TO3HAHUS, MCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJB30BaTh MOJTYyYaeMble 3HAHUS IS
aHaIM3a U OOBSACHEHMs SBJICHUN OKPY)KAIOLIET0 MUPA U MPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHHE JeslaTh 0OOCHOBAHHBIE 3aKJIIOUYEHUSI HAa OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IENIBI0 TIOTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCII0JIb30BaTh OMOIOTHYECKHE 3HAHUS [T PELIeHUs] TPOOJIeM B pealibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHME [IEHHOCTH HAYYHOH JIeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIT MTPOEKTHYIO U MCCIEIOBATEIBCKYIO JeSITeIbHOCTh HHIMBHIYaTbHO H B
rpyIIe;

TOTOBHOCTh M CIIOCOOHOCTHh K HEMPEPHIBHOMY 00pa30BaHUIO W CaMOOOpA30BaHMIO, K aKTUBHOMY ITOJIyYEHHIO HOBBIX 3HAHWU IO OMOJIOTHUH B
COOTBETCTBHUH C )KMU3HEHHBIMU MOTPEOHOCTSIMH.

B mporecce MOCTHKEHUS! JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS OOYYAIOIIMMHUCS TPOTPAMMBI 110 OWOJIOTHM HAa YPOBHE CpEIHETO OOIIero
00pa3zoBaHMs y 00yJarOLINXCsl COBEPIICHCTBYETCS SMOIIMOHAIBHBIA HHTEJUIEKT, MPEANoaralonii chopMHUpPOBAHHOCTS:

CaMOCO3HaHUsI, BKJIOYAIONIETO CHOCOOHOCTh TOHMMATh CBOE SMOIIMOHAIBLHOE COCTOSIHWE, BHJIETh HAIPABICHHS Pa3BUTHS COOCTBEHHOMN
SMOIIMOHAIBHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKITFOUAIOIIETO CAMOKOHTPOITb, YMEHHE TPUHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHHE, CIIOCOOHOCTh aIalTHPOBATHCS K
HMOIMOHATBHBIM U3MEHEHHSIM U MPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;



BHYTPEHHEH MOTHMBAallU{, BKJIKOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO LIEIU M YCIEXy, ONTHMMM3M, MHHULUATUBHOCTb, YMEHHUE JE€HCTBOBATH,
UCXOJ U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTH MOHMMATh SMOLMOHAIBHOE COCTOSHHE APYTHX, YYUTHIBATH €r0 MPHU OCYHIECTBICHUM KOMMYHUKAIUH,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COILIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAaWBATh OTHOIIEGHUS C JIPYTUMH JIIOIAbMH, 3a00THTHCS, TPOSBIATH HHTEPEC H
paspematbe KOH(IUKTHI.

MertamnpeaMeTHble pe3yabTaThl OCBOCHHUS y4eOHOro mpenMera «bUONOTHS» BKIIOYAIOT: 3HAUYMMBIE Ui (DOPMUPOBAHHUS MHPOBO33PEHHS
o0yyaromuxcs MeKAUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLEHAYYHbIE TIOHATHS, OTPAXKaroIKe LEJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U creluduKky
METOOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs, SBJICHUE, IPOIECC, CUCTEMa, HAYYHbIH (DaKT, MPUHIIMII, TUTIOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIIEOBaHHE, HAOJIOJCHUE, W3MEPEHHUE, HSKCIEPUMEHT WU JpYyrux), yHUBEpcalbHble Yy4eOHbIE JeicTBUs
(mo3HaBaTenbHBIE, KOMMYHUKATHBHBIC, DETYISATHBHBIE), oOecneunBaionme ¢GopMHpOBaHHE (QYHKIMOHAIBHOW TPAMOTHOCTH M  COLMAIBHOM
KOMIIETEHIIMM OOYYalolIMXCs, CIIOCOOHOCTh OOYyYaroIIMXCsl MCIOJb30BaTh OCBOCHHBIE MEXAMCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHMUA U
YHHUBEpCaJIbHbIC YUeOHbIC IEHCTBHS B TO3HABATEIBHON U COIUAIEHON TPAKTHKE.

MertanpeaMeTHbIe pe3yiIbTaThl OCBOCHUS IIPOrpaMMbl CPEIHEr0 0011ero 00pa3oBaHUs JOKHBI OTPAXKaTh:

OBnazeHre yHUBEPCAIBHBIMH y4€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1)0a30Bble JJOrHYecKHe AeHCTBHS:

CaMOCTOSITENTFHO (hOPMYITMPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOCHUU 3HAHUNW NPUEMBI JIOTMYECKOTO MBIIIICHUs (aHanM3a, CHUHTE3a, CPaBHEHMA, KiIacCUUKAMH, OO0OOIIEHUs),
PacKpbIBaTh CMbICT OMOJIOTMYECKUX MOHATUH (BBLACIATh UX XapaKTepHble IPU3HAKHU, YCTAHABIUBATH CBSI3U C IPYTUMHU ITOHATHSIMHU);

OIIpEAEIATh LN ACSITEIbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTD PE3YNbTAThI JEATEIBHOCTH C ITOCTABJICHHBIMU
LEIISIMU;

HCIOJIb30BATh OMOJIOTUYECKUE TOHATHS 11 OOBsICHEHUS (PAKTOB U SIBJICHUN *KUBOM MPUPOJIBI;

CTPOUTH JIOTHYECKHE pACCYKIEHUS (MHIAYKTUBHbBIE, JEIyKTUBHbIE, IO aHAJOTWHU), BBIABISATH 3aKOHOMEPHOCTM U TPOTHBOpPEYHs B
paccMaTpUBaeMbIX SABICHUSX, (OPMYIUPOBATH BHIBOIbI U 3aKIIOUEHHUS;

MIPUMEHSTh CXEMHO-MOJIENIbHBIE CPEJCTBA Ul IIPEICTABICHUS CYIIECTBEHHBIX CBA3€M M OTHOIIEHUH B M3y4aeMbIX OMOJIOIMYECKUX OOBEKTax, a
TaKXe MPOTUBOPEUUIl pa3HOTO POAA, BHISBICHHBIX B PA3IMUYHBIX MH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH pelIeHUs] TPOOIEMbI C YIETOM aHAIM3a UMEIOLINXCS MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIESITEILHOCTD, OLIECHUBATH COOTBETCTBUE PE3YNIBTATOB LENSAM, OLICHUBATh PUCKHU IIOCIEACTBUN EATEIBHOCTH;

KOOPJMHHUPOBATH U BBIOJIHATE Pa0OTY B YCIOBUAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOIECHCTBUSI;

pa3BUBaTh KPEaTMBHOE MBIIUICHUE NPU PEIIEHUH KU3HEHHBIX MPOOIEeM.

2)0a30BblIe UCCIeN0BaATEIbCKHE 1eHCTBUS:

BJIaJIETh HAaBBIKAMHU Y4€OHO-MCCIIEJOBATEILCKON U MTPOEKTHOM JesITeIbHOCTH, HaBBIKAMU pa3pelleHus MpodiieM, ClIOCOOHOCThIO U TOTOBHOCTBIO
K CAMOCTOSITEJIbHOMY ITOMCKY METO/I0OB PEUIECHUS TPAKTHYECKHX 3a/1a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB ITO3HAHMS;

UCMOJb30BaTh PA3IMYHbIE BHJIBI JACATEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro MHTEpIpeTaluHd, MpeoOpa3oBaHUIO M MPUMEHEHHIO B
y4eOHBIX CUTYaIUSIX, B TOM YHCJIE IPU CO3JJaHUH YU€OHBIX U COLMAIBHBIX TPOEKTOB;

(bopMHpOBaTh HAYUHBIM TUI MBIIIJICHHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH, KIF0UEeBbIMUA MOHATHSAMH U METO/IaMU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHbIE 3a7]aul B 00pa30BaTeNbHOM 1€ATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISBJIATh IPUYMHHO-CIEICTBEHHBIE CBS3M W AaKTyaJIM3UpOBaTh 3ajady, BBIABUTATh THMIIOTE3y €€ PEIICHUs, HAXOAUTh AapryMEHTBHI JUIS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUMN, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;



aHAJIM3UPOBATh MOJIYYEHHBIE B XOJ€E PEIICHUS 331auM PE3yJbTaThl, KpUTUUECKH OLIEHUBATh MX JOCTOBEPHOCTbH, IPOrHO3MPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATH LI€JIEHAIIPABICHHBIH ITOMCK ITEPEHOCA CPEACTB U CIIOCOO0B JEHCTBUS B IPOPECCHOHATBHYIO CPENY;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HECIATEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC WJEH, NpeAsiaraTh OPUTMHAIBHBIC MOJXOABI M PEUICHUs, CTaBUTh MPOOJIEMBbI W 3a/1a4d, JOMYCKAIOIIHe albTepHATUBHBIC
peleHus.

3) paGora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PA3IMYHBIX MCTOYHMKAX HH(opManuu (Tekcre ydeOHOro mocoOusi, HayyHO-NOMYJSPHOH nuTeparype, OMOIOrMYECKHX
CIIOBApSX M CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaTM3UpOBaTh MHPOPMAIUIO PA3IMYHBIX BHIOB U (hOpM mpencTaBieHus,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTHBOPEUYUBOCTH;

(dbopMyIHpOBaTh 3ampOoChl M TPUMEHATH DPA3IUYHBIE METOABI NPHU TOUCKE M OTOOpe Omonormueckoil uHpoOpManmu, HEOOXOIUMOW s
BBINOJIHEHUS YU€OHbIX 33/1a4;

npuoOpeTaTs ONBIT  HCIOJIB30BAaHUS  HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJOTHMH, COBEpPIICHCTBOBATH KYJIBTYPYy aKTUBHOTO
MCIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAJIBHYIO (HOpMY TpEeACTaBICHUS OMOJOTHYecKOW HMHMOpMAIMH (CXeMbl, TpapuKH, JAUATPAMMBI, TaOJHUIIBI,
PHUCYHKH U APYToe);

WCTIOJIB30BaTh HAYYHBIH S3BIK B KaueCTBE CPEACTBa MpH pabore ¢ Ouomormveckoil mHopMaiuen: MpUMEHITh XUMHUECKUE, (Pru3ndeckue u
MaTeMaTHYeCKUe 3HaKU U CUMBOJIbI, (OpPMYIIbl, a00peBUaTypy, HOMEHKIJIATypy, UCIIOJIb30BaTh U MIPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA
HarJIsiJHOCTH;

BJIaJIeTh HaBbIKAaMM PACIO3HABaHMSA U 3aILUThl HH(GOpMaIK, HHPOPMALMOHHOM 6€301MacHOCTH JIMYHOCTH.

OBnazneHne yHUBEpCabHBIMM KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1)o0menue:

OCYILIECTBIATh KOMMYHHKALUU BO BceX cdepax >KU3HM, aKTUBHO y4acTBOBAaTh B JMAJIOre WJIM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMON TEMBI
(yMeHue 3aaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJIECHHsS OTHOCHUTENBHO BBIMIOJIHEHMSI MpEAJIaraéMoM 3aJaul, yYUThIBaTb MHTEPECH U COTVIACOBAHHOCTh
MO3HIUIA APYTUX YYACTHUKOB JMAIOTA HIIH JUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJACTBA OOIIEHHUS, MOHMMAaTh 3HAYEHHE COLMANBHBIX 3HAKOB, NMPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX
CUTyallul, yMETh CMSIr4yaTh KOH(IJIUKTHI U BECTU IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOcOOaMU OOIIEHUS U B3aUMOJICHCTBHS, TOHUMAaTh HAMEPEHUS APYTUX JIIOAEH, IPOSBIATh YBOKUTEIbHOE OTHOLIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme popMynnpoBaTh CBOU BO3PaKEHUS;

pa3BEPHYTO U JOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eITeJbHOCTD:

MOHUMATh U UCMOJb30BaTh MPEUMYILECTBA KOMAHIHON M MHAMBHUIYaTbHON pabOTHl MpPHU PEIIeHUH OMOJOTHYECKOW MpoOieMbl, 0O0CHOBBIBATH
He00XO0IMMOCTb MMPUMEHEHHUS IPYNIOBLIX (HOPM B3aUMOJEHCTBUS MPU PEeLICHUHN Y4eOHOH 3a1auH;

BBIOMPATh TEMATHKYy U METOJIbI COBMECTHBIX JIEHCTBUI C yUE€TOM OOIMX HHTEPECOB M BOZMOXKHOCTEH Ka)10T0 WieHa KOJIEKTUBA;

MPUHUMATD LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS MO €€ TOCTHKEHHUIO: COCTaBIATh IIaH JEeHCTBUH,
pacrpeseNnaTh poJid ¢ yu€TOM MHEHUH Y4aCTHUKOB, 00CYKAaTh pPe3yJIbTaThl COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/a U KaXKJAOr0 yYaCTHHUKA KOMaH/Ibl B OOIINIA pe3yabTaT 10 pa3padoTaHHBIM KPUTEPUSIM;



IIpesiaraTb HOBbIE IIPOEKTHI, OLICHUBATH UJIEH C NTO3ULIUU HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATErMUECKOE TIIOBEACHHWE B PA3IMYHBIX CUTyalUsX, MPOSABIATh TBOPYECTBO M BOOOpakeHHE, OBbITh
MHULUATUBHBIM.

OBnazieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU J€HCTBUAMU:

1)camoopranusanus:

UCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUIs BBISBICHUS IPOOJIEM U UX PELICHUS B )KU3HEHHBIX U yUEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OMOJOTMUYECKUX 3HAHUU IENICBBIC U CMBICIOBBIC YCTAHOBKH B CBOMX JICHCTBHSIX M MOCTYIKAX IO OTHOIICHHIO K KHBOM
IIPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITENIFHO OCYIIECTBIISTh MO3HABATEIbHYIO NIEATEIbHOCTh, BBIABIATH MPOOJIEMBI, CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 33Jaudl B
00pa3oBaTeNbHON AEATEIBHOCTH U AKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsaTh paMKHM y4eOHOTr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHUI;

JieN1aTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh ()OPMHUPOBAHMIO M NPOSBICHUIO LIMPOKOM OSPYyIMLIUU B pa3HbIX OOJIACTAX 3HAHUM, IIOCTOSHHO TIOBBIIATH CBOM
00pa3oBaTeNbHBINA M KYIBTYPHBI YPOBEHB.

2)CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJIeTh HAaBBIKAMM I103HABaTEJIbHOM pe(IeKCHM KaK OCO3HAHHUS COBEPLIAEMbIX JCWCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUH, HCIIOJIB30BAaTh PUEMBI pe(hIICKCHH ISl OLIEHKU CUTYalliH, BEIOOpA BEPHOTO PELICHUS;

OLICHMBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEUICHMS 110 X CHUKECHHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAINU3€E Pe3yNbTaTOB AEATEIbHOCTH;

3)npunsaTHe ce0 M APYrux:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

Pa3BUBATh CIIOCOOHOCTh MOHMMATh MUP C MO3UIMH JPYrOro YesioBeKal

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmmbel COO no Onosiornu Ha 0a30BOM YpPOBHE BKIIIOUAIOT CHEHU(PHUUECKHE UId yueOHOro mpeaMera
«buonorus» HaydHble 3HAHUS, YMEHHUS U CIIOCOOBI NEMCTBUI 1O OCBOEHHIO, MHTEPIPETALUU U NMPEoOpa30BaHMUIO 3HAHUM, BUBI AEATEIBHOCTU I10
MOJIYYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HaHUN B Pa3IMYHBIX yYEOHBIX CUTYallUSX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX C
Ouosiorueil. B mporpamMe npeaMeTHbIe pe3yNbTaThl MPEACTaBIEHBI MO ToaM 00yUeHHS.

[IpenmMeTHbI€ pe3ynbTaThl OCBOEHUS yueOHOro nmpenmMera «buonorus» ¢ 10 knacce 1ONKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHWI O MECTe W POJIM OMOJIOTMH B CHCTEME HAyYHOTrO 3HAHMs €CTECTBEHHBIX HAyK, B (D)OPMUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAyYHOTO MHPOBO33PEHUS, O BKIIAJIe POCCUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIMOHATIBLHON IPAMOTHOCTH YeJIOBEKA ISl PEIIeHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEp>KaHUE OHMOJIOTMYECKMX TEPMHMHOB W TOHSATHI: KH3Hb, KJIETKa, OpPraHuW3M, MeTa0oiu3M (OOMEH BelIeCTB U
NpeBpallleHHe SHEPruM), TOMeocTa3 (CaMOperyislus), ypOBHEBas OpraHM3alus JKUBBIX CHCTEM, CaMOBOCIpOU3BeJIEHHE (PEernpomayKLus),
HACJIEICTBEHHOCTh, N3MEHYHBOCTb, POCT U Pa3BUTHE;



yMEHHUE u3j1ararb OMOJOTMYECKHE TeOpuH (KJIETOYHAs, XpOMOCOMHAs, MyTallMOHHAsA, LEHTPaJIbHAs JOrMa MOJICKYISPHON OMOJIOTHH), 3aKOHBI
(I'. Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHust (0 1eHTpax MHOrooOpasusi M IPOUCXOXKIEHUS KyabTypHBIX pacteHuii H. M. Bapumiosa),
OIIPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KHUBBIM CHUCTEMAaM;

YMEHHUE BIIa/IeTh METOJaMH HAy4YHOT'O MO3HAaHUS B OMOJIOrMM: HAOIIOIEHUE U ONHMCAaHHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBIICHUM, OpraHu3alus u
MpOBe/IeHUE OMOJIOTMYECKOTO 3KCIIEPUMEHTA, BBIABM)KEHUE THIIOTE3bI, BBISIBICHUE 3aBHCHMOCTH MEXKIy MCCIEAYeMBIMH BEIMYMHAMHU, OOBSICHEHHE
IIOJyYEHHBIX pE3yJbTaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX IOHATUH, TEOpUH M 3aKOHOB, YMEHHME J€laTh BbIBOJbl HA OCHOBAHUHU IOJYYEHHBIX
pE3yJIbTaTOB;

YMEHHUE BBIAEIATh CYLIECTBEHHBIC NPHU3HAKH BHUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHA BEIIECTB M NPEBPALCHHS SHEPrUM B KJIETKE, ()OTOCHHTE3a, IUIACTHMYECKOTO W HHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OII0A0TBOPEHHUS, PA3MHOKEHUSI, UHANBUAYAILHOTO PA3BUTHS OpraHn3Ma (OHTOI€He3);

yMEHHUE NPUMEHATHh MOJTy4YEeHHBIC 3HAHUS JUISI OOBSACHEHHS] OMOJIOTMYECKUX MPOIECCOB U SBICHUM, /Ui MPUHITUS MPAKTHYECKUX PEIICHUH B
IIOBCEJIHEBHOI JKM3HU C LeNbl0 obecreueHus: 0€30MacHOCTH CBOETO 370POBbS M 3/10pPOBbSl OKPY)KAIOLIUX JIO/IEH, COOII0AEHUS HOPM I'PaMOTHOIO
MOBEJICHUS B OKPYXKalolel MPUPOAHON Cpelie, IOHUMAaHNEe HEOOXOIUMOCTH MCIIOIb30BaHUS JOCTIKEHUM COBPEMEHHON OMOJIOTHH U OMOTEXHOJIOTUIA
IUIsl PallMOHAIBHOTO MTPUPOJIOIIOIB30BaHMS;

YMEHHE pemaTh 3JIeMEHTapHbIC TeHETUYECKHE 3a/1a4l Ha MOHO- M IUTHOPHIHOE CKpPEIIMBaHKe, CLEIUIEHHOE HACIIEOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPUAHOTO CKpEIMBAaHUS JUIsl IPEICKa3aHusl HACJIe0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBITTOTHATH TJa00paTOpHbIE U MPAaKTUYECKHE pabOThI, COOIIOAATh MpaBUiIa IPU padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE KPUTHUYECKU OLICHMBATh M MHTEPIPETHUPOBATH MH(POPMAIIUIO OMOJOrHUYECKOro COJepKAaHUs, BKIIIOYAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3
Pa3MYHBIX HUCTOYHHMKOB (CpeAcTBa MaccoBOW MH(OpMaIUM, HAyYHO-TIOMYJISPHBIE MaTEPUAIIbI), ’THYECKHE aCMEKThl COBPEMEHHBIX HCCIICIOBAaHUH B
OuoJsioruu, MeAULMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIMIeHUs, 0000mas 61oIornyeckyro HH(GOpPMaIUI0 U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapat OMOJIOTHH.

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS yueOHOro npenmMera «buonorus» ¢ 11 knacce TONKHBI OTPAXKAaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ W POJIM OMOJIOTMU B CUCTEME HAyYHOIO 3HAHMs €CTECTBEHHBIX HAyK, B ()OPMUPOBAHMM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U Hay4YHOTO MHPOBO33PEHUS, O BKJIaJIe POCCUMCKUX U 3apyOekHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHUH,
(YHKIIMOHATIBLHOM TPAMOTHOCTH Y€JIOBEKA JJISl PEIICHUs )KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMUHOB U MOHATUN: BUJ, NOMYJIALNS, TeHO(OH, IBOJIOLNS, IBUKYIIUE CUIIBI ((PaKTOPHI)
HBOJIIOLUH, MPHCIIOCOOICHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, 3KOJOIMYECKHE (aKTOPbI, IKOCUCTEMA, MPOAYLEHThl, KOHCYMEHTHI, PeAYLIEHTHI,
LIEeTIA TTUTAHUS, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

yMEHHUE u3j1aratb OMOJIOrHYecKue Teopuu (3BoroIMOHHas Teopus Y. JlapBuHa, CHHTETHYECKask TEOPUS IBOJIOLMN), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogsimieBoro cxoactsa K. M. bapa, uepenoBanus riaBHbIX HampaBieHud u myteil sBomounu A. H. CeBeproBa, yuenus o 6uochepe B. .
Bepnajnckoro), onpeaensTh rpaHUIbl UX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOAAMH HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIEHNE U ONMUCAHKE )KUBBIX CUCTEM, IPOLIECCOB U SBJICHUH, OpraHu3alus u
NpOBe/IeHUE OMOJOTMYECKOI0 3KCIIEPUMEHTA, BBIABM)KEHUE THIIOTE3bl, BBISIBICHUE 3aBHCHMOCTH MEXY HCCIEIyeMBbIMU BEIMYMHAMH, OOBSICHEHUE
MOJIYUEHHBIX PpE3YJIbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOpPUM U 3aKOHOB, YMEHHE JeJlaTh BBIBOJBl Ha OCHOBAHWUU IOJYYEHHBIX
pE3yJIbTATOB;

YMEHHE BBLIETATh CYIIECTBEHHbIE NPHU3HAKW CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BHUJOB, MOMYJSALUN, MNPOAYLUEHTOB, KOHCYMEHTOB,
pelyLIeHTOB, OMOTeOlEHO30B U HKOCUCTEM, OCOOEHHOCTH IPOLIECCOB: HACIEICTBEHHONH M3MEHYMBOCTH, €CTECTBEHHOIO 0TOOpa, BUA00OPa30BaHMI,



MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEHCTBUS HKOJOTHMUECKUX (DAaKTOPOB HAa OPraHU3MBI, MEPEHOCAa BEIIECTB M IMOTOKAa HHEPrHH B JKOCHCTEMAX,
AHTPOTIOT€HHBIX M3MEHEHNH B 9KOCHCTEMAaxX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOT€OXMMHUYECKHX IIUKIIOB B Onocdepe;

yMEHHUE NPUMEHATHh MOJTy4YEeHHBIC 3HAHUS JUISI OOBSICHEHHS] OMOJIOTMYECKUX MPOIECCOB U SBICHUMU, /Ui MPHUHATUS MPAKTHYECKUX PEIICHUH B
MIOBCETHEBHOM KXHM3HM C LENbI0 oOecreyeHns: O0€30MacHOCTH CBOETO 370POBBSI U 370POBbS OKPYKAIOMIMX JIFO/EH, COOMIOAECHUST HOPM I'PaMOTHOTO
MOBEJCHUS B OKpYXKAaloIIeld MPUPOJHON cpele, MOHMMaHHE HEOOXOJMMOCTH HCIOIb30BaHUSA JIOCTH)KEHUI COBpPEMEHHOW OHOJOrHH IS
PaLMOHAIIEHOTO MPUPOAOIIOIE30BAHNUS;

YMEHHE pelaTh 3JeMEeHTapHbIe OMOIOTHYECKUE 33/1a4H, COCTABIIATH CXEMBI IIEpEHOCA BELIECTB U SHEPTUH B dKOCHCTEMax (LI MUTAHHS);

YMEHHE BBITIOJHATH JIAOOpATOPHBIC U PaKTHYECKHE paboThI, COOIOIATh paBHiIa IPH paboTe ¢ yueOHBIM H 1a00PaTOPHEIM 000PYIOBaHHEM;

YMEHHUE KPUTHUYECKU OL[CHUBATH M MHTEPIPETHPOBATH HH(POPMAIIUIO OMOJIOTHUECKOTO COJePKAHMUS, BKIIIOUAIOIIYIO IICEBJOHAYYHBIC 3HAHUS U3
Pa3IUYHBIX HCTOYHHKOB (CpeAcTBAa MaccoBOW HH(OpManuy, Hay4HO-TOMYJSIPHBIE MaTepHalbl), pacCMaTpHBATh IJIOOANBHBIE SKOJIOTHYECKHE
poOJIEeMBI COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIIHIO;

YMEHHE CO03/1aBaTh COOCTBCHHBIC NMMCHMEHHBIC M YCTHBIE COOOIIEHHMS, 0000IIas OMOIOTHYECKYI0 MH(POPMAIMIO U3 HECKOJIBKHX MCTOYHHKOB,
IpPaMOTHO UCTIOJIB30BaTh MOHATHWHBIN anmapar OHOJIOTHH.

TEMATHUYECKOE INITAHUPOBAHHUE

10 KJIACC
Ne HanmeHnoBaHue pa31ejioB U TeM KosmmyecTBo yacos
n/n NporpaMMel Bcero Kontpoabubie | IIpakTuueckue UIEKTPOHHbIC (LHPPOBLIE)
o0pa3oBaTebHbIE PeCypChl
padoThI padoThl
bubmmorexa [IOK
! bronorns kax Hayxa 2 05 https://m.edscI)lo.ru/Yf410292
2 JKuBbIe crCTEMBI 1 X OpraHU3aIis 1 1 Egg;?ﬁ;i}?sézﬂljﬂ £41c292
3 XHUMUYECKHI COCTAaB U CTPOCHUE KIETKH 8 1 bubmmorexa [IOK
https://m.edso00.ru/7f41c292
4 JKuzHenessTenbHOCTh KIIETKU 6 1 Eggsj,]:l;llcr);z%as;f)(.)rﬁﬂ 416292
5 PazMHOXeHHE U HHOUBUYATBHOE Pa3BUTHE 5 1 Bbu6nuoreka IJOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctseHHOCTh M H3MEHUYUBOCTD 8 15 Bbu6nuoreka IJOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292
v Cenekiust opranu3MoB. OCHOBBI 3 1 bubnmnoreka [IOK
OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa LHOK
https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 4
11 KJIACC
Ne n/m HaunmMeHoBaHue pa3aesioB U TeM KosnuectBo 1acos ‘ DJIeKTpOHHBbIe (N (poBbIe)
NporpaMmMel Bcero Koutponsubie  IIpakTHueckue  00pa3oBaTeJbHBIE PeCypChl
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padoTsI padoTbI

1 3BOIIOIUOHHAS OUOIOTHSI 9 1 1 ﬁitfsﬁ%?ﬁii&?rﬁ/? fA1cc74

2 Bo3HUKHOBEHUE U PA3BUTHE KU3HU Ha 9 1 05 Bubmuoreka LHOK
3emie https://m.edsoo.ru/7f41cc74

3 OpraHu3Msbl U OKpYIKaroIias cpeia 5 1 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ 3KOJIOTHYSCKUE CUCTEMBI 9 1 Egg;%ﬁi%ig?ﬁﬂ fA1cc74

5 PesepBHoe Bpems 2 BH6H_HOTeKa [1OK
https://m.edsoo.ru/7f41cc74

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 25
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