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COJAEP/KAHUE OBYYEHUA

10 KJIACC

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTMH C OPTaHW30BAaHHBIMH, TEXHUYECKHUMU U PYTUMHU COXPAaHUBIIUMUCS HayKaMH, QHIOCOPHUEH, ITHKOH,
3CTETUKOM U npaBoM. Poib Onosioruu B COBpeMEHHOM HayqHOH kapTuHe Mupa. CuctemMa OMOJIOTHYEeCKUX HayK.

MeTo/ibl T03HAHMSI KUBOW MPUPO/IBI (HAOTIOACHUE, SIKCIICPUMEHT, OITMCAHKUEe, H3MEPEHHE, KITACCU(PUKAIIHSI, MOJICIUPOBAHUE, CTATUCTHYCCKAsI
00paboTKa TaHHBIX ).

JdeMoHcTpanum:
Ioptpetsl: Y. lapeun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

TaOauibl U CXEMBI: «MeTobl MO3HAHUS KUBOM pupoabD».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

[TpakTrueckast padota Ne 1. «Vcrnonp3oBaHNE pa3IUUYHBIX METOJIOB IPU U3YUYEHUN OMOJIOTMUYECKUX O0BEKTOB.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKuBble cucteMbl (OMOCHUCTEMBI) KaK MpeAMET U3ydeHus 6uonoruu. OTIu4Me KUBBIX CUCTEM OT HEOPraHMYECKON PUPOJIBI.



CgoiicTBa OMOCHMCTEM M HMX pa3HOOOpasue. YPOBHU OpTaHM3allid OMOCHCTEMBI: MOJIEKYJISPHBIA, KJIETOYHBIA, TKAHEBBIH, OPTaHM3MEHHBIN,
MONYJIIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHHT ), OnochepHBIi.

JdemoHcTpaumuu:

Tabuuiel ¥ cxeMmbl: «OCHOBHBIE IMPU3HAKHW XU3HN, «YPOBHI/I OpraHu3anuu JKHUBOM IpUpoOaAbI».

O6opynoBanue: Mozaenb Mosekysnsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XHUMUYECKUH COCTaB KJIETKU. XMUMHYECKHUE JIEMEHThI: MAKPO3JIEMEHThI, MUKPOAJIEMEHTHI. BO/1a 1 MUHEpaIbHBIE BEILIECTBA.

OyYHKIMH BOJBI 1 MUHEPAITBHBIX BEIIECTB B Kamepe. [loanep:kanne ocMOTHYECKOTo OaaHca.

benku. CoctaB u cTpoeHne 6enKoB. AMUHOKHUCIOTH — MOHOMEpHBIE Oenku. He3amMeHnMble B 3aMeHUMble aMUHOKHUCIIOTHl. AMUHOKHUCIOTHBIHN
COCTaB. YPOBHU CTPYKTYphl OEIKOBOM MOJEKYJbl (TIEpBUYHASI, BTOPHYHAS, TPETUYHAS W YETBEPTHYHAS CTPYKTYpPbhl). XUMUUECKHE CBOMCTBA

6enxoB. buonornueckne GyHKIUU OEIKOB.

DepMeHTHI — Ouosornyeckue karanu3aTopsl. CTpoeHune bepmenTa: AKTHUBHBIN LIEHTD, cybcTparHas
cnenuduunocts. Kodpepmentsl. Butamunsl. OTinums GepMeHTOB OT HEOPTraHUYECKUX KaTaanu3aTOpPOB.

VYrneBonbl: MOHOCaxapuabl (TIOK03a, pub03a U JAe30Kcupru003a), aucaxapuabl (caxaposa, JJaKTo3a) M MoJucaxapuabl (Kpaxmal, TJIUKOTeH,
LeuTo03a). buonornueckre GyHKIUU TPUMEHSIOTCS.

Jlunuaer: Tpuraunepuasl, Gochonunuasl, crepoussl. ['napodunsHo-ruapodobHsie cBoiicTBa. buonornyeckue pynkuun nunuaos. CpaBHeHUE
MOJTyYEHHBIX OEJIKOB U JIMMUI0B KaK UCTOYHUKOB SHEPTHH.

Hyxuneunossie kuciotsl: JJTHK n PHK. Hykneotunsl — MoHOMEpBI HYyKJIEMHOBBIX KucioT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenne u dyHkimm
PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIINAA.



[{uronorust — Hayka o kamepe. Kinetounas teopusi — mpuMep B3auMOJICHCTBHS W U (JaKTOB B HAYYHOM TO3HAHWU. MeTO/Ibl UCCIICIOBAHMS
KJICTKH.

Knerka kak nemoctHas xuBas cucrema. OOmue nmpu3HaKy KJIETOK: 3aMKHYTas Hapy)kHas mMeMmOpana, moiekynsl JIHK kak renernyeckuit
anmapar, cucTeMa CUHTe3a OeJka.

Tunsl KJIETOK: JyKapuoTHueckas U IpokapuoThueckas. OCOOEHHOCTH CTpPOEHHUS IPOKapUOTHYECKOM KieTku. Kiierounas creHka
norubaet. CTpoeHne 3yKapuoTHIECKOH KieTKH. OCHOBHBIE Pa3IndMs PACTUTEILHON, )KUBOTHOU U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAas CTEHKAa, TJIMKOKAIMKC, WX (yHKuuu. [lna3zmatnueckass memOpaHa, €€ CBOMCTBa U
¢ynkuuu. [uronnasma u ee opranounpl. OnnomeMmOpanubsie opranouisl: JIIC, anmapar I'onbaku, 1u30coMbl Ki1eTKU. [ToyaBTOHOMHbBIE OpraHOU/IbI
KJIETKW: MUTOXOHApUH, IaacTuibl. [Ipoucxoxaenne Mutoxouapuil u mwiactua. Bunel mnactuna. HememOpanHble opraHouipl: puO0OCOMBI, KIETOUHBIH
LEHTP, LIEHTPUOJIH KIIETKH, PECHUUKH, KI'yTUKU. DYHKIIUN OPraHOM10B KJIETKU. BKitoueHus.

SAnpo — peryasaTopHslii LeHTp kieTku. CTpoeHue siiep: saepHas 000104Ka, KapuoIia3Ma, XpOMaThH, SPbIILKO. XPOMOCOMBI.

[TepeBo3Ka BeIECTB B Kamepe.

JdemoHcTpaumuu:

[optpertsr: A. JleBenryk, P. I'yk, T. lllBanu, M. llIneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnmn, K. M. Bap.

Jluarpammbl: «Pacnpesienenre 0CHOBHBIX JIEMEHTOB B HEXKUBOI pupoe», «PacnpeneneHre OCHOBHBIX 3JIEMEHTOB B )KHBOW TPUPOJIEN.

Tabnuubl u cxemsl: «llepuoaudeckas TabnMIla OCHOBHBIX 3J1€MEHTOBY», «CTpoeHHe MOJIEKY BOJb», «buocunTes 6enkay, «CTpoeHHe MOJIEKYI
oenka», «Ctpoenue depmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenne monekyn AT®», «CtpoeHne sykapuoTH4YecKol KieTkn», «CTpoeHune

XKUBOTHON KIEeTKN», «CTpOEHHE pPaCTUTENIbHOM KIETKW», «CTpOoeHHE MNPOKAPUOTHUECKOW KIETKH», «CTpoeHue sjapa KIETKH», «YTIEBOIbDY,
«JIunuaen.

OO6opyoBaHue: CBETOBOII MHKPOCKOI, 000pyAOBaHWE Ui NPOBEACHMSI HAOMIOJACHHUM, HM3MEpEeHUH, HKCHEPUMEHTOB, MHKpPOIpenapaThl
PaCTUTENbHBIX, dKUBOTHBIX U OAKTEPHATILHBIX KIIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe padoThI:



JlaGopaTtopHnas padota Ne 1. «/3ydeHune karaauTHIecKOl akTUBHOCTH (PEpMEHTOB (110 THITY aMUJIa3bl WIIH KaTaaas3bl)y.

Jlabopatopnasi pabora Ne2. «M3ydyeHne XHWMHUYECKHUX KIIETOK pACTEHUH, XHUBOTHBIX M IKMBOTHBIX IOl MHKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax U ux OIUCaHUE.

Tema 4. ’KuznengessTeJLHOCTDL KJICTKHU.

OOMmeH BeliecTs, WM MeTaboIU3M. ACCUMUTIAIUS (TNIACTUYECKUI OOMEH) M CUMYIISIIIHSL (SHEPTeTUYECKUI JUCKYPC) — JIB€ CTOPOHBI CIIOKHOTO
nporecca Merabonusma. Posib coxpaHeHust BEIECTB U SHEPTUU B MeTaboIH3Me.

Tunsl oOMeHa BemiecTB: aBTOTpoGHBIN U rerepoTpodHbIii. Ponb hepMeHTOB B 0OMEHE BEIIeCTB U MPEBPAICHUN YHEPTUH B KIETKE.

®ortocunre3. CetoBast u TeMHas (a3bl (oTtocuHTe3a. Peakuuu dotocuntesa. DpdextuBHOCTE (hoTOCHHTE3a. 3HaAUEeHUE (POTOCHHTE3a IS
xu3Hu Ha 3emie. CoOM0IeHHe YCIOBUI OKpyXaromeid cpeabl Ha (OTOCHMHTE3€ W MEphl 10 TOBBIIIEHUIO €r0 MPOAYKTUBHOCTH Yy KYJIBTYPHBIX
pacTeHui.

XEeMOCHHTE3. XeMOCI/IHTGSI/IPYIOH_II/Ie 6aKTepI/II/I. 3HaueHNE XEMOCHUHTE3a JJIA )KU3HU Ha 3emue.

3HepFeTHq€CKHﬁ oOMeH B KamMepe. PaCHICHJ'ICHI/Ie BCIICCTB, BBIJACJICHUC W HAKOIUICHUEC OHEPTHUU B KaMEpe. Dransl OHEPTCTUUCCKOTO
oOmeHa. ['muxonus. bpoxxenue u ero Bubl. Kucnoponnoe OKHCJICHHE, WIH KJIETOYHOE npixanue. OKUCIUTETbHOE
dbochopmmupoBanue. DPHEKTUBHOCTH IHEPTrETUIECKOTO OOMEHA.

Peakiiuu matpuunoro cuntesa. ['enernueckas nnpopmarus u JJHK. Peanuzanus renerndeckoit nundopmaiuu B kamepe. ['eHeTHUECKU KO U
ero cpoiictBa. Tpanckpunuus — marpuunbiii cuate3 PHK. Tpancnauus — Ouocunrtes 6enka. Jtanel Tpancusuun. KoaupoBanue aMUHOKUCIOT. Poib
pubocoma B GuocuHTE3€ Oelka.

Hexnerounsie ¢opMmbl xu3Hu — BUpYychl. Mctopust oTkpeitusi Bupycos (/1. U. BanoBckuit). OCOOEHHOCTH XpaHEHUS U >KU3HEHHOTO IUKJa
BUpYycoB. bakreprodaru. bone3nn pacreHuil, *KUBOTHBIX U UEJIOBEKa, BbI3bIBaeMble BHUpycamu. Bupyc ummyHonedunura uenoseka (BUY) —
B0o30yautens CIINla. O6paTHas TpaHCKpHUIIIUS, peBepTa3a U uHTerpasa. [Ipodunaktika pacnpocTpaHeHHsl BUPYCHBIX 3a00J€BaHHMA.



JdemoHcTpaumuu:
[oprpetst: H. K. Konsios, [. . UBanosckuii, K. A. Tumupsizes.
Tabmuiel u cxembl: «Tunbel muTanus», «Merabomusmy», «MUTOXOHAPUNY, «IHEPreTUYecKuil o0MeH», «XioporiacT», «DOTOCHHTE3Y,

«Crtpoenne IHK», «Ctpoenue u ¢pyHkunoHupoBanue renay, «Cunres Oenka», «l'eHetuueckuit koay. », «Bupyce», «bakrepuodarmny, «Ctpoenue u
*u3HeHHbIH nuki Bupyca CITM/a, 6akrepuodaray, «Permmukamms JJHK».

Oo6opynoBanue: mogenu-anminkanun «Yasoenue IHK u tpanckpunmus», «buocunres Oenka», «CTpoeHUE KIETKW», MOJEIU CTPYKTYpPbI

JTTHK.

Tema S. PasMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

Knetounslii 1k, wiM >kKU3HEHHBbIH MK KiIeTku. MHaTepdasa m muros. [Ipoueccsl, nporekatoniye B uHTepdase. Permukanus — peaxius
matpuuyHoro cunte3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIM Habop — kapuoTun. /lumionjgHbsle M TalmjouJHbIE  XPOMOCOMHBIE
Habopsl. XpomaTtuasl. L{uronornueckrne oCHOBBI pa3MHOKEHHUS U MHAWBUIYAJIbHOTO Pa3BUTHS OPraHU3MA.

Jenenue knetku — Muto3. Ctaauu muto3a. [Ipoiieccel, mpoucxoasamiye Ha pa3HbIX CTaUsIX MUTO3a. bruogornyeckuii cMbICII MUTO3a.

[Tporpammupyemasi rubesb KJIETKH — aronTo3.

CDOpMBI Pa3MHOKCHHS OpPraHU3MOB! Oecrio0e W IOJIOBOE. Bugsr 0ecIoI0r0 Pa3MHOKCHHA: ACJIICHUC HAABOC, IMOYKOBAHUC OJHO- U
MHOT'OKJICTOYHBIX, cn0p006pasoBaHHe, BETCTATHUBHOC PA3MHOKCHHC. I/ICKyCCTBeHHOG KJIOHHUPOBAHUC OPTraHU3MOB UMECT 3HAYCHHUE JIJIS CCIICKIIUU.

ITonoBoe Pa3sMHOKCHHE, €T0 OTIIUYHUEC OT OecnoJioro.

Meiioz. Ctaguun Mmeio3a. [Ipoueccsl, npoucxoasnime Ha craausx meilosa. [losenenne xpomocom B Mmeitoze. Kpoccunrosep. buonornueckuii
CMBICII ¥ 3HaUE€HHE MEeN03a.



["amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy JKUBOTHBIX. [100BBIE JKene3bl: CeMEHHMKU U sIMYHUKH. OOpa3oBaHUE U pa3BUTHE
MOJIOBBIX KJIETOK — rameT (cmepMaTo3oM]l, sHlIeKJIeTka) — crepMmaroreHe3 u oBoreHe3. OCOOCHHOCTH COJEp)KaHusl SIHIEKIETOK U
cnepmaro3on1oB. OmionorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTeHe3). DMOPHUOHAIBHOE pa3BUTHE (AMOpHOreHe3). JTambl SMOPHOHAIBHOTO PA3BUTHS Y IO3BOHOYHBIX
KMBOTHBIX: ApoOJeHue, racTpyisauus, opraHoreses. [locramOpuoHanbHOE pa3zBuTHE. TUIBI MOCTIMOPHOHAIBHOIO PAa3BUTHUSA: IPSIMOE, HENpsMoe
(MmurHOYHOE). AHATU3 CPEJbI PA3BUTHUSI OPTAHU3MOB, (DAKTOPOB, CIIOCOOHBIX MEPEX0I0B BPOKAEHHBIE YPOICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMSIH, CTaJIMU Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubl 1 cxembl: «©OpMbI  Pa3MHOKEHHsI OPraHU3MOBY», «J[BOIfHOE OIIOZOTBOpEHHE Yy LIBETKOBBIX pacTeHH», «BereraruBHoe

pa3MHOXKEHUE pacTeHuil», «lleneHue kietok ruOHeT», «CTpoeHue MOJNOBbIX KIETOK», «CTpoeHue xpomocom», «KneTouHslil mukim», «Permkanus
JHK». , «Mwuto3», «Meio3», «lIpsamoe u HenpsiMoe pa3BUTHE», «]'aMeTOreHe3 y MIEKONUTA U 4eJI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

O6ODVI[OBaHI/ICZ MHUKPOCKOII, MHKPOIIPCIIapaThbl «CHCpMaTOSOI/II[bI MIJICKOIIMTAIOICT O, ((ﬂﬁHeKJIeTKa MIJICKOIIMTArOIcro, ((KapI/IOKI/IHGS B
KJICTKAaX KOpPCIIKA JIYKa», MarHuTHass MOACJIb-allTlJIMKAlIUA «I[CJ'IGHI/IC KIICTKHW», MOACIIb HHK, MOJCI/Ib MeTaCI)aSHOfI XPOMOCOMBEI.

JlabopaTopHblie U NpaKTHYeCKHe PadoThI:
JlaGopatopHas pabota Ne 3. «HaOnroenue MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIperapaTaxy.

ﬂa6opaTopHa;1 pa60Ta Ne 4, ((HSyLICHI/Ie COACPIKAaHUA ITOJIOBBIX KJICTOK Ha T'OTOBBIX MHUKpPOIIpCIIapaTax».

Tema 6. HaciieicTBeHHOCTh M H3MEHYNBOCTD CYLIECTB.

Hpe}IMeT " 3aJa49M I'CHETHUKMU. I/ICTOpI/ISI Ppa3BUTHA T'CHCTUKU. Pons OUTOJIOTUU U 3M6pI/IOJ'IOl"I/II/I B CTAaHOBJICHHUHN I'€HCTHUKU. Bman pOCCHfICKHX n
3ap}/'6e)KHBIX YUYCHBIX B Pa3BUTUC I'CHCTUKMU. MCTOIILI I'CHCTUKH (FI/IGPI/II[OJIOI‘ I/I‘-IGCKI/II\/'I, OUTOT CHCTI/I‘{CCKPlﬁ, MOJICKYJISIPHO-T! CHCTH‘ICCKHP’I). OcHOBHBIE
TCHETHYCCKHE MMOHATH. | eHeTnaecKast CHMBOJIMKA, UCIIOJIB3YEMas B CXE€MaX CKpCIIVBAaHUS.



3aKOHOMEPHOCTh HACJICJIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHmenem. MoHOrnOpuHOEe CKpenuBaHue. 3aKoH eIuHoo0pa3usi THOPUIOB
nepBoro nokosienus. [IpaBuno nomuHupoBanus. 3aKOH pacHpeesieHns MpU3HaKkoB. [ unore3a yucToTel Urpsl. [loaHOE U HEMTOTHOE TOMUHUPOBAHUE.

I[I/IFI/I6pI/II[HOC CKpCIIMBAHUC. 3aKoH HE3aBUCHUMOI'O HacCJICJO0BaHUA IIPpHU3HAKOB. L[I/ITOFCHGTI/I‘leCKI/IC OCHOBBI ,I[I/IFI/I6pI/I,I[HOFO
CKpCIIMBAaHMA. AHaJImeonmee CKpCIIUBAaHUC. Hcmonp30BaHne aHaan3a JaHHOTO CKpCIIUMBaHuA 1JIA ONPCACIICHUA IT'CHOTHUIIA ocoou.

CuennenHoe uccinenoBanue npusHakoB. Pabora T. Moprana no cuemieHHOMYy HacjelnoBaHUIO reHoB. HapyiieHue cremyieHuss reHoB B
pe3yJsibTaTe KpOCCUHIOBEpA.

XpoMOCOMHasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYECKUE KapThl.

I'enernueckuidi  1osi. XpOMOCOMHOE — OMNPENEIICHUE TM0Ja. AyTOCOMbI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble W Te€TepOraMeTHbIC
opranu3msbl. HacrenoBanue Npu3HakoB, CIETUICHHBIX C MTOJIOMKOM.

MN3MEHUYNBOCTD. BI/I,I[LI HU3MCHYNBOCTH: HCHACJIICACTBCHHAA u HaCJICACTBCHHAA. Ponp CpCabl B HeHaCHe,Z[CTBCHHOﬁ
HU3MCHYMUBOCTH. XapaKTepI/ICTI/IKa MO,Z[I/I(i)I/IKaI_II/IOHHOﬁ HU3MCHYHUBOCTH. BapI/IaI_[I/IOHHHﬁ paad W BapHalMOHHAsA  KpHBad. HopMa CocrositHue
IIprU3HAaKa. KonndecTBeHHBIC M KAUECTBCHHBIC XapPaKTCPUCTHUKU U UX HOPMA COCTOSHUS. CBolicTBa MOI[I/I(l)HKaHHOHHOI;'I N3MCHYHMBOCTH.

HacnencrBennasi, wiM reHOTUNMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHAsT W3MEHYMBOCTh. Meilo3 M ToOJOBOM IMpoliecc — OCHOBA
KOMOHMHATUBHON M3MEHUMBOCTH. MyTalmoHHas u3MeHUMBOCTh. Kitaccudukanust MyTanuii: reHHble, XpOMOCOMHbBIE, T€HOMHBIE. HacTOTa ¥ MPUYHHBI
MyTauuid. Myrarensble pakTopbl. 3aKOH TOMOJIOTMYECKHX PsIIOB B HaciueAcTBeHHOM n3MeHunBocty H. V. BaBuiona.

BHGHI[CpHaﬂ HaCJICACTBEHHOCTh U UBMCHYHNBOCTbD.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJBI T€HETHUKH YEJIOBEKA: T'C€HEAIOTMYECKUM, OJMM3HENOBBIN, IUTOTCHETHUYECKU,
OMOXMMUYECKHM, MOJICKYJIIpHO-TeHeTHuYecknil. COBpeMEHHOE Ompe/ieNieHne TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHHUPOBAHKE, TEHOTUIIUPOBAHUE, B TOM
grcne ¢ nomotnbto [T1[P-ananu3a. HacnenctBennrie 3a0051eBaHus YeIOBEKa: TeHHbIE 00I€3HH, O0JIE3HU ¢ HACIEACTBEHHON MPEApPaCONoKeHHOCTHIO,
XpoMocoMmHBIe Oosie3Hu. ComMaTH4YeCKue W TreHepaTuBHble MyTanuu. CTBONOBBIE KJETKU. [IpuHIUIIBI 370poBOTO OOpa3a >KU3HU, JAHATHOCTUKH,
npoUIaKTUKU W JIedeHUs 3a0oieBaHUil. MeIuKO-TeHeTHYeCKOe KOHCYJIhTHpPOBaHHUE. 3HAUEHWE MEAMIIMHCKOW TEHETUKH B MPENOTBPALCHUU H
BO3HHUKHOBEHUHN I'€HETUUECKHUX 3a00JI€BaHHI YEI0BEKA.

JdemoHcTpaumuu:



[Moprpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorcknii, H. 1. BaBunos.

Tabmuiel 1 cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHUE W €r0 [UTOTEHETHYECKass OCHOBA», «3aKOHBI PACIPENCNCHUS] U €r0 IUTOrCHETHYECKas
OCHOBa», «3aKOH YHCTOTHI Tramery», «JlurmbpumHoe ckpemmBanue», «lluTomornyeckne OCHOBBI JAUTHOPUAHOTO CKpeIIMBaHUs», «Menos3y,
«B3aumojielicTBHE aJUICNIbHBIX TE€HOBY», «l'@HeTHYecKre KapThl pPACTEHUU, >KUBOTHBIX M 4YeJOBEeKa», «l eHeTHKa OCHOBBI», «3aKOHOMEPHOCTH
HaCJIe0BaHMs, CLUEINIEHHOTO C MOJIOMKOI», «KapuoTUIIBl YelloBeKa M JKMBOTHBIX», «BUIbI M3MEHUMBOCTHY, «Moau(pUKAIIMOHHAS WU3MEHYHUBOCTHY,
«HacnenoBanue pesyc-pakropay, «'eHeTuka» rpynmnay, «MyTanroHHAs U3MEHIHUBOCTh KPOBHUY.

OoGopynoBanue: MoAeIU-anIuIMKanuu «MOHOTHOpUIHOE CKpenuBanuey», «HemomHoe noMuHHpOBaHHE», «JMTHOPUIHOE CKPEIUBAHUEY,
«[lepekpéct xpoMocom», MUKPOCKON U MUKporpenapat «/po3zoduna» (Hopma, u3MeHeHus (HOpMbI KPBUIBEB M OKpacKku Temna), repOapuii «['opox
IIOCEBHOW Y.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

Jlaboparopuas pabGota Ne 5. «M3yuyeHue pe3ynbTaToB MOHOTHUOPUIHOTO W AUTMOPUIHOTO CKpEIIMBAHHS Yy Ap030(pHIbl Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHnas padota Ne 6. «3yuenne Moau(pUKalMOHHON U3MEHYMBOCTH, [IOCTPOECHUE BapUALMOHHBIX PSAAO0B U BapUALIMOHHON KPUBO».
JlaGopatopHas pabota Ne 7. «AHanu3 MyTaluii y Apo30(ui Ha TOTOBBIX MUKpOIpenapaTax».

[Tpaktnyeckas padora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX JIFOJICH».

Tema 7. Bo10op Tesn. OCHOBBI O0HOTEXHOJIOTHH.

CCJ]CKI_II/ISI KaK HaykKa MW Hponecc. BapoxcneHHe CCIICKIMHU KW AJOMCCTHUKAIIUU. O6y"-ICHI/IC H. U. BaBunoBa o HCHTpax MPOUCXOKICHUA H
MHOT oo6pa31/1${ KYJIbTYPHBIX paCTCHHﬁ. HCHTpLI MPOUCXOKIACHUA JOMAIIHUX KUBOTHBIX. COpT, nmopozaa, mramMmm.

CoBpeMEeHHBIE ~ METOMABI  CEJeKIMU. MacCOBbIii W  HMHAUBUAYaldbHBIH OTOOPBI B  CENEKIMHM pPaCTeHHWH W  KUBOTHBIX. OIleHKa
IKCcTepbepa. biam3kopoAcTBEeHHOE CKpemuBaHue — WHOpuauHr. Yncras swmaHuS. CKpelMBaHue YHCTBIX JWHHUNA. ['eTepo3nc, wuiam rudpumHas



cuna. HepopcrBenHoe ckpemBanue — ayrOopuauur. Otnanénnas rtubpuamsamms U e€  ycnexu. MCKycCTBeHHBIM MyTauus W MOJydeHHE
HOJUIIONI0B. JIOCTHXKEHUS CeNIeKLIUU PACTEHUH, dKUBOTHBIX U COOpaHUIA.

buorexHomoru Kak oOTpaciM MPOM3BOJCTBA. ['eHHass WHXKeHepus. Jtanbl  co3gaHus pexkomOmHanTHOM JIHK w  TpaHCcreHHBIX
opranu3MoB. Knerounas wunxeHepus. Knerounas Kynbrypa. MUKpPOKIOHAIBHOE pa3sMHOXKEHHUE pacTeHUW. KIoHMpoBaHHE BBICOKOMPOAYKTUBHBIX

CEIIbCKOX03MCTBEHHBIX OpraHu3MoOB. DKOIOTUYECKUE B dITHYCCKHE HpO6J'IeMBI. I'MO - MO,Z[I/I(bI/ILII/IpOBaHHBIC TCHECTUYCCKUE OPraHUu3MBbl.

JleMOHCTpaLK:

IHoprpetel: H. . BaBunos, U. B. Muuypumn, I'. /1. Kapneuenko, M. @. IBaHOB.

Tabmuiel 1 cxeMbl: KapThl «L{eHTpBl MPOUCXOKACHHUS M MHOT000pa3usi KyJbTYPHBIX pacTeHmit», «[lopoasl qoMamHuX KUBOTHBIX», «CopTta
KYIbTYPHBIX pacTeHuil», «Otnanénnas rubpumusanusy», «Pabotel akamemuka M. @. MBanoBay, «llomuminongusy», «OO0bEKTbl OHOTEXHOJIOTUN,
«Knetounslie KyJIbTYyphl U KIIOHUpOBaHUEY, «KOHCTpyHpoBaHUE U TIEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJSDKA TUIOZOB W KOPHEIUIONOB JIUKHUX (OPM M KYJIbTYpHBIX COPTOB pacTeHuid, repOapuii «CenbCKOXO035iCTBEHHBIC
pacTeHus.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METOJbI M JIOCTH)KEHHUS CEJIeKIIMM PAacTeHWH W JKMBOTHBIX (HAa CEJIEKIUMOHHYIO CTaHIIMIO, IJIEMEHHYIO (epmy,
COPTOMCIIBITATENbHBIN yUacTOK, B TEIUIOBOE XO3HCTBO, JIAOOPATOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOIIHOHHAA OHOJIOTHA.



[IpeanochbuIKM BO3HUKHOBEHHUS SBOJIOIMOHHONW TEOPHHU. DBOJIIOIMOHHAS TEOpUS U €€ MecTo B Oumosioruu. McciemoBaHue 3BOJIOIMOHHON
TEOPHUH Pa3BUTHS OMOJIOTHH M IPYTUX HAYK.

CBuzerenscTBa 3BOMIONMH. [laneoHTONIOrMYECKHE: TO TOPSAAKY IPOSBICHHS BHUIOB B IAJICOHTOJOIMYECKOW JIETONHMCH, HEPEXOTHbIC
¢dopmbl. broreorpaduueckue: cXoACTBO U cpaBHEHUE (PayH U (IIOPHI MATEPUKOB H OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOACTBA W Pa3ludusl SMOPHOHOB pPa3HBIX BHUAOB I03BOHOYHBIX. CpaBHUTEIFHO-aHATOMHYECKUE: TOMOJIOTUYHBIE,
OJIMHAKOBBIC, PYANMEHTAPHBIC OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOJCTBO MPHUHIIUIIOB HACIEJACTBEHHOCTH W OCHOBHBIX

MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

Opomtormonnas Teopust Y. Jlapsuna. [Ipennocsiiku BO3HUKHOBEHUS JapBUHU3MA. Pa3BuBaromyecs: HMBUIN3alMK BUAOB CHIIbI 10 J(apBUHY
(M30BITOYHOE PA3MHOKEHHE MPU OTPAHUYCHHOCTH PECYPCOB, HEOTPEICICHHAs N3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, TEOPUS 0TOOPA).

Cunrernueckast Teopus 3Bostonnu (CTI) u ee OCHOBHBIE TTOJIOKEHUS.
MuxkposBostonus. [Tomynsiius kak eIMHUIA BUAA U IUBIIIM3AIUH.

JBuxymiuecs (hakTopbl CUITbl) BUAOB IIUBUIM3AIMH B Tpupoae. MyTallmoOHHbBIN Mpoliecc 1 KOMOMHATHUBHAS U3MEHUMBOCTh. [lomynsuroHnHbie
BOJIHBI U Jpeiid reHoB. M3onsmus 1 Murpanus.

EctectBeHHbII 0TOOp — HanpasoLui GpakTop 3BoaoLnu. DOpMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3ysbTat 3Boitonuu. [IpumMeps! npucnocobnaeHuit y Tea. ApoMopdo3bl U HanoaganTaIum.
Bun u BunooGpaszoBanue. Kpurepun Buga. OCHOBHBIE (OpPMBI BH1000pa30BaHMsl: reorpapuueckas, SKoJIoruyeckas.
MaxkposBomonus. @opMbl FBOIOLUN: (puUieTHUYeCKas, AMBEPTeHTHAsA, KOHBEPTreHTHas, apayienbHas. HeoOpaTuMocTh peBOIIOLUHY.
ITpoucxoxaeHne oT HeceUaIN3UPOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuann3anys. AJanTUBHAs paguarysl.
JdemoHcTpaumuu:

[optpertsr: K. JIunneit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap, D. I'ekkens, ®. Mromep, A. H. Ceepiios.



Tabmuipl u cxembl: «Pa3BuTHE OpraHUYECKOTO MHUpa Ha 3emiie», «3apObId TO3BOHOYHBIX KUBOTHBIX», «APXEONTEPHKCY», «DopMbl OOPHOBI
3a cymectBoBaHue», «EctectBenHbii oT100p», «MHOrooOpasue COpPTOBBIX pacTeHuit», «MHorooOpasue mOpoa KUBOTHBIX», «llomymsuumny,
«MyTanroHHasT U3MEHYUBOCTEY», «ApomMopdo3sly, «amoamanranum», «OOmas mereHepanusy», «JIBmwkymuecs cuiibl 3BomONuN», «Kapra-cxema
Mmapuipyrta nyremectBusi Y. lapsuna», «bopba 3a cymectBoBanuey, «llpucnocobneHHocts opranusmoBy, «l'eorpaduueckoe BHI000pa3oBaHUEy,
«KOJIOTHYECKOE BUI000PA30BAHUECY.

OO6opynoBanue: KOJJICKIMsI HACEKOMBIX C Pa3JIMYHBIMHU THUIIAMH OKpacku, Habop (pykToB u cemsH, Koyutekuus «lIpumepbl 3ammTHBIX
NPUCTIOCOOJICHNH Y )KMBOTHBIX», MOJIeNb «OCHOBHBIE HAIIPABICHUS BOJIIOLIIY», 00beMHast Moeb «CTpOSHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaduyeckas kapra mupa, KoJulekiusi «DOopMbl COXPaHHOCTH KHUBOTHBIX M pacTeHMil», MonenbHas anmuukanus «llepexpéct
XpoMOcOM», BIakHble mpemnaparbl «Pa3Butue Hacekomoro», «PasButue narymku», MuKporpernapaT «/poszoduna» (Hopma, usmMeHeHHS (OPMBI
KpPBUIHEB U OKPACKHU TEJIa).

JlabopaTopHble 1 NpakTHYeCKHEe PadOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUYECKOMY KPUTEPHUION.

JlabGopaTtopnas padota Ne 2. «Onucanue mpucrnoco0IeHHOCTH OPTaHU3Ma U €r0 OTHOCUTEIIBHOTO XapaKTepay.

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

JloHay4yHble TOpEACTaBICHUS O 3apOKICHMH JKM3HU. HayuHble rumore3bl BO3HMKHOBEHHMS KM3HM Ha 3emse: alOuoreHes u
naHcHepMus. XuMu4ecKasi 3BOJIOLNA. AOMOTeHHbI CHUHTE3 BELIECTB U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBbHOE IOATBEPkKACHUE (PUHAHCOBOM
ycroiunBocTd. HauanbHble 3Tambl Omosoruueckoi nmBuimsanuu. ['mnoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U (yHKIMH
pOTOKJIETKH. [IepBrle KileTku 1 ux sBooLUA. POPMUPOBAHHE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Pa3zButne xu3Hm Ha 3emuie 1o spaMm U nepuoaam. Kartapxeil. Apxeiickas u mpoTeposoiickas smoxa. [lTameo3oiickas spa u ee Nepuoabl:
OpuiicKuii, OpAOBUKCKUH, CUITYpUHCKUH, TEBOHCKUH, KAMEHHOYTOJIbHBIN, IIEPMCKHIA.

Me3o030iicKas dpa U €€ IepUOAbL: TPHACOBBIN, FOPCKUH, METIOBOM.



Kaiino3zoiickas 3pa v ee nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KIMMaTa M re0J0rHuecKuX mporeccoB. OCHOBHBIE 3Tallbl PACTUTEIBLHOIO MUPA U MHPA KUBOTHBIX. ApOoMOP(]O3bI Y pacTeHUN
U KMBOTHBIX. [1osBIIeHNE, pacBET ¥ BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OPraHn4€CKOIro Mupa Kak OTpa>XCHUEC MUBUIIN3alluN. OCHOBHBIE CHCTEMAaTHYCCKHE rpyniibl OpraHu3mMoB.

OBOJIIOIMSL  YeJIOBEKa. AHTPOMOJOTUA Kak Hayka. PazButhe mpeAcTaBlIeHH O MNPOUCXOXKIACHUU  4eloBeKa. MeToabl  M3Yy4eHHs
anTponoreHe3a. CXo/CTBa U yBa)KEHUE K YEJIOBEKY U KUBOTHBIM. CHCTEMHOE MOJIOKEHHE YEeTIOBEKA.

JBuxymue (paktopsl) anTponoreHesa. Hacneacrsennast u”3MeHYMBOCTh U 0TOOp. OO1IeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHHUE OPYAUl TPY/a,
MBIIUICHHUS, PEYH.

OcHOBHBIE CTaJMM W BETBU HBOJIOLMM 4YEJIOBEKA: aBCTpaJONUTEKH, YenoBek yMHBIM, YenoBexk npsmMo npuiueqmuuid, YenoBek
HeaHJiepTanbckuid, YenoBek pasyMHbId. Haxoaku MpUpPOAHBIX YacTHIl, BPEMsl CBEUCHHUS, pacIpoCcTpaHeHue 001acTi, 00beM TOJI0OBHOTO MO3Tra, 00pa3
XKU3HH, YDPEKT.

Yenoseueckue packl. OCHOBHBIE OOIBIIME pachl: €BpoIeouiHas (€Bpa3uiicKas), HErpo-aBCTPAIONAHAsS (PKBATOpPHANbHAS), MOHTOJOUTIHAS
(asmatcko-aMepukaHcKas). UepTbl NpUCIIOCOOJIEHHOCTH MpEeACTaBUTENIECH ueaoBeYecTBa K YCJIOBHUSAM CyllecTBOBaHUsA. EAMHCTBO uyenoBedecTBa
pac. Kputuka pacuzma.

JleMoHCTpanum:

IToprpetsr: @. Penu, JI. [Tactep, A. 1. Onapun, C. Mumiep, I'. FOpuii, H. /lapus.

Tabmuupl U cxembl: «Bo3nukHoBeHne CoyIHEUHOW cHUCTeMBI», «Pa3BuTue opraHudyeckoro mupay», «PacturenpHas kietka», «KuBOTHas
kietkay, «lIpokapuornueckas kinerka», «CoOBpeMEHHasi CUCTEMa OpPraHMYECKOro Mupay», «CpaBHEHHME aHATOMMYECKHX IMPU3HAKOB MPHU3HAKOB U

YCJIO0BCKA quOBeKOO6p33HLIX O6€SB$IH>>, « OCHOBHBIE MECTa ITaJICOHTOJIOTHUYECCKUX HaXOJ0K IPpEAKOB COBPEMCHHOT'O YCJIOBCKay, «,21]36BHGI>1HIH€
JIFO AN », ((I[peBHI/Ie JIFO AN, «HCpBLIC COBpPCMCHHBIC JIFOAN», «YenoBeueckue pacbD».

Ob6opynoBanue: Myspku «lIporcxoxienue yenoBekay (OIOCThI aBCTPAJIONUTEKA, MUTEKAHTPOII, HEaHJepTallblla, KPOMAHbOHIIA), CICIKH WU
M300paKeHUs] KAMEHHBIX OpPY/Hil MEPBOOBITHOTO YesloBEKa (KaMHHU-YOMIephl, pydusa, ckpebdia), TeoXpoHoIornueckas Tabaumna, Komiekuus «PopMel
COXPAHHOCTH JKUBBIX KUBOTHBIX U PACTEHUI».




JlaGopaTopHble U NpakTH4YecKne padoThbi:
[Tpaktuyeckas padora Ne 1. «M3ydeHue npupoIHBIX OCTATKOB PACTEHUI M KUBOTHBIX B KOJIICKITHIX).

OKcKypeus «IBOJIIOLNS OPraHMueCKOro MUpa Ha 3eMiie» (B €CTECTBEHHO-HAYYHOM MJIM KPAaeBEUECKOM MY3€E€).

Tema 3. Oprann3msl U OKpy:Kal0Ias cpeaa.

DKonorus Kak HayKa. 321,[[3‘{1/1 " pasaciibl 9KOJIOTHUH. MeToabl PKOJIOTHUYECKUX HCCHGHOBaHHﬁ. DKOJIOTHYECKOE MHPOBO33PCHHUC COBPCMCHHOI'O
YCJIO0BCKaA.

Cpe[[bl obuTaHus OpraHu3MOB: BOJHAsA, HA3CMHO-BO3AyIlIHAsA, [IOUYBCHHAs, BHYTPUOPraHHasd.

Okonorudeckue Qakropsl. Kimaccupukanus dSKoiaormdeckux (HakTopoB: a0MOTHYECKHE, OMOTHYECKHE | aHTPOIOTCHHEIC. JleficTBue
IKOJIOTHYECKUX (PAaKTOPOB HA OPTaHU3MEI.

AOuoTtuyeckue (akTOpbl: CBET, TeMIlepaTypa, BIAKHOCTh. DoTonepuoansM. [IpucrnocoOaeHuss OpraHUu3MOB K  MPOTHBOJACUCTBHUIO
abuotnueckum axtopam. bruonsoruveckre puTMbIL.

buotnueckue QaxTopel. Buasl OMOTHYECKHMX B3aWMOJAEWUCTBUN: KOHKYPEHIIMS, XHIIHHYECTBO, cuMOM0O3 U ero Qopmel. [lapazutuswm,
KooTmeparus, MyTyalin3M, KOMMEHCATN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCHU3M, HEUTpaIu3M. 3HaUeHHEe OMOTUYECKUX B3aUMOICUCTBHM IS

CYILICCTBOBAHUS OPTraHU3MOB B YCIIOBUAX COO6H.[CCTB8..

DKOJIOTUYECKHUE XAPaKTCPUCTHUKU ITPUMCHCHMUS. OcCHOBHBIC ITOKA3aTEIIN HaIllpaBJICHUA: Ha6J'IIO)IeHI/Ie, OCBCHICHUC, POKIACMOCTh, CMCPTHOCTD,
IpUpoCT, MUT'pALTAS. I[I/IHaMI/IKa Pa3sBUTHUA U €€ PECTYJIMPOBAHUC.

JleMoHCTpanum:

[Moptpetsi: A. 'ymbonpar, K. @. Pyne, 3. I'ekkes.



Tabmumpl  u  cxembl: KapThl  «lIpupogubie  30HBI  3emiu», «Cpembl oOWTaHUS OpraHU3MOBY», «DoTomepuoanamy», «llomymsuny,
«3aKOHOMEPHOCTH pocTa pa3BUTUS UH(DY30pun-Tyenbku», «[lumessie enm».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:
JlaGopatopHas pabota Ne 3. «Mopdonornyeckrie 0coOEHHOCTH paCTEHUI U3 pa3HbIX MECT OOUTAHUS.
JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas padora Ne 2. «[lojacuer mIOTHOCTH MOMYJISIIUNA PA3HBIX BUIOB PACTCHUI.

Tema 4. Coo01iecTBa M YKOJOrH4YecCKUue CUCTEMBI.

Coo0mecTBO  OpraHu3MoB — OuoreHo3. CTpyKTypsl OHMOIIeHO3a: BHUAOBasi, IPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Bumubi-
noMuHaHTEL. CBsI3U B OMOLIEHO3E.

Dxosiorudeckue cuctembl (dkocucteMsbl). [lonstue 00 »skocuctemMe U OuoreoreHosze. OyHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI:
MPOJYLEHThl, KOHCYMEHTBHI, peayleHThl. KpyroBopoT BemecTB © TOTOK JSHEPruu B  dKocucTeme. Tpoduueckue (MUIIEBBIE) YPOBHH
skocucteMsl. [TumieBsie 1enu u cetu. OCHOBHBIE TIOKA3aTeld dKOCUCTEMBI: OMomacca, MpOIYKIUs. DKOJIOTHYECKHUE MUPAMUJIBI: TTPOYKIIUS, OIS,
6romMacchl. CBOHCTBA DKOCUCTEMBI: YCTOWYUBOCTD, CAMOPETYIISIIHS, oanepkanue. Cykieccus.

HpI/IpOI[HLIC 9KOCHUCTEMBI. DKOCHUCTEMBI OSép " PCK. DKocucTeMa BOMHOTO WU IMHUPOKOJHUCTBCHHOI'O JIECa.

AHTpOTIOTEHHBIE  YKOCUCTEMBI. ATPOIKOCHCTEMBI. ¥ POO3KOCUCTEMBI. broornueckoe W XO3SMCTBEHHOE 3HAYEHUE arpodKOCHCTEM U
ypOOIKOCUCTEM.

Buopaznoobpazue kak paxTop ycroitunBoctu s3xocucteM. CoxpaHeHne OMOIOrHYecKoro pazHooopasus Ha 3emIie.

Oo6yuenue B. U. Bepnanckoro o o6uocdepe. ['panuipl, coctaB u cTpykTypa Omocdepsl. JKusoe BemectBo u ero (GyHkiuu. OcoOeHHOCTH
Oounocdepsl Kak TII00aTbHON YKOCHUCTEMBI. JInMHaMIUeckoe paBHOBECHE U 00paTHast CBsI3h B Onocdepe.



KpyroBopoThI BeliecTB 1 OMOTEOXMMHUYECKUE ITUKITBI 3JIEMEHTOB (yTIepo, a30T). 30HAIBHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.
YenoeyecTBo B Onocdepe 3eminn. AHTPOIIOreHHbIE U3MEHEHUs B Onocdepe. I 1odaapHbIe 9KOIOTHYecKre MpoOIeMBbl.

CocymiecTBoBaHNE MpUPOAbI U 4enoBedecTBa. CoxpaHeHne OMOpa3sHOOOpa3us Kak OCHOBa ycToWdmBocTH Ouochepsl. B ocHOBe pazymHOro
YHOpaBJICHUA CTOAT 3aTPAThl U UX UCITIOJIb30OBAHUC. I[OCTI/DKGHI/IH 6I/IOJIOFI/II/I " OXpPaHbI IIPUPOILL.

JleMoHCTpanum:
Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubl u cxemsl: «[Iumessle nenu», «buorneHos: coctaB U CTpykTypa», «lIpupomasie coobmectBay, «llenn muTaHus», «IKOIOTHIECKAS
nupamua», «buocepa u yenoBek», «IKOCUCTEMA NIMPOKOIMCTBEHHOTO JIecay, « DKOCUCTEMa XBOMHOTO Jieca, «brnomeHno3 Bo1oéMay, « ATpoIieHO3»,
«ITpumepHbIe aHTPONIOreHHbIE BO3/ICHCTBUS Ha IPUPOLY», «BakHelne NCTOYHUKY 3arpsi3HEHUs BO3/lyXa U IPYHTOBBIX BoJ», «[louBa — BakHel1as
cocTaBisitoniast ouocdeprr», «PakTopsl nerpaganuu mouBy, «llapHukoBeiii 3ddekT», «DPakTOpPHl PaAUOAKTHBHOTO 3arps3HEHUs». Ouocheps»,

«O6mas crpyktypa Ouocheps», «Pacmpoctpanenue ku3Hu B Ouocdepe», «O30HOBBINA dkpaH Ouocheprr», «KpyroBopor azora B Ouochepe»,
«KpyroBopoT a3ota B IpUpoOIe».

O6ODVI[OBaHI/ICI MoAeb-anminKanus « Tunuuaeie 6I/IOI_ICH03H», rep6ap1/n71 «d)enepaul/m

PactutensHbie COO6IJ.[CCTB3)>, KOJIIICKIHA ((BI/IOI_ICHO?»», «BpeI[I/ITeJ'H/I TPAAUIIUOHHBIX CEIIbCKOX03SMCTBEHHBIX KYJIbTYpP», rep6ap1x11x1 )41

KOJIUICKIINH paCTCHI/Iﬁ N JKUBOTHBIX, 3allliTa K pa3HbIM 3SKOJIOTMYCCKUM TIpyIlllaM OJHOI'0 BHUIA, KpaCHa}I KHHUT'a POCCHﬁCKaH, I/I306pa)KCHI/I$I
OXpaHsACMBIX BUABI paCTeHI/Iﬁ " )KUBOTHBIX.

[INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUSA [MTPOTPAMMEBI TI0 BUOJIOTMM HA BA30BOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUIA



Cormacao ®I'OC COO, TtpeboBaHMs K pe3yJbTaTaM OCBOSHHS OOY4YEHHS COOTBETCTBYIOT IMPOTrpaMMaM CpPEIHEro oOIIero oOpa3oBaHUS:
JTUYHOCTHBIM, METANPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B PE3YIbTATC JIMYHOCTHBIX PEC3YJIbTATOB OCBOCHHA MPCAMCTA «buomorus» BBIACIIIOTCA  CJICAYIOIIUC COCTABJIAKOIIMUC. OCO3HAHUC
O6y‘~IaIOHII/IMI/IC$I YeJI0OBEUYCCKOU HACHTUYHOCTU — Pa3BUTUC K CAMOPA3BUTUIO, CAMOCTOATCIBHOCTU W CaMOOIIPCACIICHHUIO, HAJINYHC MOTI/IBaIII/Iﬁ K
o6yquI/no 6I/IOJ'IOFPIPI, LEJICHAIPAaBJICHHOC BHYTPCHHEC PA3BUTUC Y66)KI[6HHﬁ JIMYHOCTH Ha OCHOBC KIIKOYCBLIX IMPHUHLUIIOB H Tpazmunﬁ Pa3BUTHA
OHOJIOTHYECKUX 3HaHI/II71, FOTOBHOCTHU. U CIIOCOOHOCTH 06y11a101111/1xcs1 PYKOBOIUTHCA B CBOCH ACATCIIBHOCTH LHCHHOCTHO-CMBICJIOBBIMHU YCTAHOBKAMM,
KpUTCPpUAMU CHCTCMbI OMOJIOTUYECKOr0 06pa3013aHH}1, HaJIMYUEM OJOKOJOIH4YCCKOIro IIpaBOCO3HAaHUs, CIIOCOOHOCTSAMHU CTaBHUTH oejin U CTPOUTH
JKNU3HCHHBIC ITJIAHBI.

JInuHOCTHBIE pE3yabTaThl OCBOECHUS mpeamera «buonorus» 3akpenisiorcs B €IWHCTBE y4eOHOM M BOCIUTATENIbHON JAESITEIbHOCTH B
COOTBETCTBUH C KOHCEPBATUBHBIMH COOOPaXKEHHUSIMH COIMOKYIbTYPHBIMHU, HUCTOPUIECKUMH U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHU, TPOBOJIUMBIMH
B COOTBETCTBUU C MPUHIUIIAMHU U HOPMAMHU MTOBEACHUS U COOTIOAAIOIIMMHU MTPOLIECCHl CAMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, BHYTPEHHET O
pPa3BUTHUSA MO3ULHUM JMYHOCTH, NMATPUOTU3MA. , YBAKEHUE K 3aKOHY U IIPABOIOPSAJKY, YEJIOBEYECKOMY TPYIAY M CBEPXMY IOKOJEHUIO, B3aUMHOH
HE3aBHCUMOCTH, OEpeKHOMY OTHOILIEHHUIO K KyJIbTYPHOMY HacleAMI0 W TpaJuLUsSM MHOTIOHAIMOHajdbHOro Haponaa Poccuiickoit ®enepauuu,
OKpPY’KaIOILEH Cpeie U OKPYXKaroLIEen cpelie.

JIMuHOCTHBIE pe3yabTaThl OCBOEHHMS Kypca mpeamera «bHOJOTHs» JOIKHBI OTpaXaTb TOTOBHOCTH M CHOCOOHOCTH OOYYarolIUXCs
PYKOBOJIUTHCS C(OPMHUPOBAHHOM BHYTPEHHEH MO3MIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPUEHTALUH, MO3UTUBHBIX BHYTPEHHUX YOSKICHMH,
COOTBETCTBYIOIIUX YCTOWYUBBIX IIEHHOCTHBIX MO3UIIUNA POCCUIICKOT0 OO0IECTBa, MPOAJICHHS KU3HEHHOTO OIBbITA U OIbITa JESTEIIbHOCTH B MPOLIECCE
pean3aii OCHOBHBIX IPUHIMIIOB BOCIIMTATEIbHON JAESITENBHOCTH, B TOM B YaCTH KOJIMYECTBO:



1) BbIcIIee 0Opa3oBaHue:

c(hOpPMUPOBAHHOCTH TPAKTAHCKOH MO3HUIINN 00YUYAIOIIErocsl KaKk aKTHBHOTO M OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIpaB M 00513aHHOCTEH, YBaKEHUE 3aKOHA U ITPaBOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOp‘{eCKOI;'I ACATCIBHOCTHU IIPU CO3JaHUM HAYYHBIX HPOCKTOB, PCHICHHWU HAYYHBIX W IMO3HABATCJ/IbHLIX 3a1a4,

OHOJIOTHYECKUX OKCIICPUMCHTOB,

CIIOCOOHOCTD OIPCACIIATH CBOIO MO3UIHIO IO OTHOUICHUIO K SIBJICHUSAM COBpeMeHHOﬁ JKM3HHU U OOBSACHATH cc,

YMEHHUE YYUTHIBATh B CBOMX JICHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBHS JIIOJICH C Pa3HBIMH yOSKIACHUSAMH, KyJIbTYPHBIMH

HOCHHOCTAMHU U KOHKPCTHBIMU ITOJIOKCHUSMMU

TOTOBHOCTbL K COTPYAHHYCCTBY B TIIpOLECCE€ COBMCCTHOI'O BbIIIOJIHCHUA y‘IC6HBIX, IIO3HABATCJIbHBIX MW HCCICAO0OBATCIILCKHUX 3ajady,
YBAKHUTCIBHOI'O OTHOMICHUA K MHCHUTIO KOH(I)J'II/IKTOB npu O6cy)KI[eHI/II/I CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPIKAHUSA,

T'OTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OPMHPOBAHHOCTh POCCUMCKON T'pa)KIaHCKOW MIEHTUYHOCTH, MATPHOTH3M, MOJEpPKKA CBOETO HAapoJAd, YyBCTBO OTBETCTBEHHOCTH MEpen
Ponunoii, rop1ocTs 3a cBOM Kpaii, cBOX0 POy, CBOM SA3BIK U KYJIBTYPY, IIPOILIJIOE U HACTOSALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccnu;

ONEHHOCTHOC OTHOIICHUE K IMMPUPOJHOMY HACIICAUTIO U MMAaMATHUKAM IMPUPOAbI, JOCTUKCHUAM Poccuu B HAYKE€, HCKYCCTBEC, CIIOPTC, TCXHOJIOIUAX,

Tpyae,



CIIOCOOHOCTH OLCHUTH BKJIad pOCCHﬁCKHX y‘IéHBIX B CTAQHOBJICHUC U PA3BUTHUC 6I/IOJ'IOFI/II/I, MOHMMAaHUE 3HAYEHUS OHOJOTMU B ITO3HAHHU
IIpUpPOAbLI IPHUPOALI, B ) KMU3HH YCJIOBEKA U COBPEMCHHOI'O O6H.I€CTBa;

H,I[eﬁHaﬂ YBEPECHHOCTh, TOTOBHOCTH K cny>1<6e M 3al1UTC OTG‘ICCTBa, OTBCTCTBCHHOCTH 3a CBOIO Cy,I[B6y;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUIICKOT0 HAPOIa;

c(hOpMUPOBAHHOCTh MOPAJILHOTO CO3HAHUS, ITHUYECKOTO TIOBEICHHS;

CHOCOOHOCTD OLCHUBATHL CUTyallUIO U IPUHHUMATL OCO3HAHHBIC PCHICHUS, OPUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH,
OCO3HAHUE JIMYHOTO BKJa/la B IOCTPOEHKE OYAYyLIEro;

OTBCTCTBCHHOC OTHOIICHUC K CBOUM POAUTCIIAM, CO3MAaHHUC CEMbU Ha OCHOBC OCO3HAHHOI'O IIPUHATHUA IICHHOCTEH CEeMEMHOM >KHU3HHU B
COOTBCTCTBHHU C TpaAULIUAMU HAPOIAOB POCCI/II/I;

4) ICTETUYECCKOIO BOCIIMTAHUSA

ACTETUYECKOE OTHONIICHHE K MHUPY, BKJIIOYas AICTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CIOPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHUI;

MMOHUMaHHE YMOLIMOHAILHOTO BO3JACHUCTBUS )KUBOU MMpUupobI U €€ L[CHHOCT@IZ;

TOTOBHOCTb K CAMOBBIPAXXCHHUIO B pa3HbIX BHIaX UCKYCCTBA, YUCT Ka4€CTBa TBOp‘—IGCKOﬁ JIMYHOCTH,



5) puzuveckoro BocnuTaHus, POPMUPOBAHUS KYJIbTYPbI 310POBbSA U IMOLMOHAIBHOI0 COCTOSTHUS

NOHMMaHue W OOEeCIeYeHHe 3/I0pOBOr0 M 0e30macHOro odpasa KHM3HHM (3J0POBOE NMHUTAaHHE, COONIO/IEHHE TUTHEHHUYECKUX IMPAaBHI M HOPM,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUN W OTIbIXa, PEryispHas AMHAMHMKA aKTUBHOCTH), OE€PEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY 3/I0POBBIO M ICUXUYECKOMY 3/I0POBBIO;

ITOHMMaHHC I.[CHHOCTCI\/JI HHIAWBUAYAJIBHOI'O ITpaBa U KOJIJICKTUBHOI'O 0e30I1acHOro MOBCACHHWS B OTHOUICHUHA YI'PO3 3J0POBbLIO U JKU3HU JHOI[Gﬁ;

OCO3HaHUE MOCIEACTBUM U HENPUATHS BPEAHBIX IPUBBIYEK (YIOTPEOIEHUE AJIKOT0JIsl, HAPKOTUKOB, KypeHUs);

6) TPY10BOT0 BOCIIUTAHUSA:
TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTEH MacTepcTBa, TPYI0I00ue;

TOTOBHOCTh K AKTHBHOM JESITEIbHOCTH TEXHOJOTMYECKOM M COIHATbHOM HAIIpaBJICHHOCTH, CIIOCOOHOCTh HHULIUHUPOBATH, IIJIAHUPOBATL U
CaMOCTOATCIIbHO BBIINNOJIHATE TAKYIO JACATCIbHOCTD,

MHTEPEC K pa3inyHbIM cepaM NpodecCHOHaTbHON AEATEeIbHOCTH, YMEHHE OCO3HAHHO BBIOMpPATh OyAyIIyl0 Mpodeccrio U peanu30BbIBATH
COOCTBEHHbBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K MOJTHOMY 00Opa30BaHHIO U CaMOOOPa30BaHUIO Ha BCIO KU3Hb;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHMS:

9KOJIOTHUYCCKOC OTHOIICHUE K ITPUPOAC KaK K NCTOYHUKY KU3HU Ha 3eMne, Ha OCHOBC €€ CYIICCTBOBAHUA,



MOBBILIEHHE 0COOOT0 YPOBHS KYJIbTYPhI: IPUOOpPETEHHE OMbITA, IIIAHUPOBAHKUE MOCIEAYIOUINX IIaroB U OLIEHKA UX BO3MOXKHBIX MOCIIEACTBUN
TUIS OKpYXKAIoIIeH cpeibl;

0CO3HaHHE II100aILHOr0 XapakTepa 3KOJIOTMICCKUX npo6neM n HYTGﬁ HX PCIICHUA,
BO3MOXHOCTb HMCIIOJIB30BATh IIOJIYYCHHBIC IIPHU HM3YUYCHHUHN OMOJIOTMH 3HAHMS U HAaBBLIKU pu obecreyeHnu HpO6J’I€M, OrpaHu4YeHus C
palrOHAJIBHBIM IMPUPOAOIIOJIE30BaAHUEM (CO6J’IIOI[€HI/IG IIpaBUJI IMOBCACHUA B IIPHUPOAC, HAIIPABJICHHBIX Ha COXpPaHCHHUEC PAaBHOBECHA B 3KOCHUCTEMAX,

OXpaHe BHJIOB, SKOCUCTEM, Onochepsi);

AKTUBHOE HENpUATUE ACUCTBUN, IPUHOCAIIMX Bpell OKpYXKarollel NMpUpOAHON cpelie, yMEHHUE IPOrHO3UPOBATh 3KOJOTUUYECKHUE MOCIEICTBUS
IPEINPUHUMATENbCKOMN IeSTEbHOCTH U IPEIOTBPALIATh UX;

HAJIMYHUC PA3BUTOTO SKOJIOTMYCCKOI'O MBIIUICHUS, KYJIBTYPbI, OIbITa ACATCIbHOCTH I'JIaBHOM HAIlPpaBJICHHOCTH, YMCHUS PYKOBOJUTHCA UMH B

[M03HABATEJIbHOM, KOMMYHHMKAaTHBHOM W COUHMAJIBHOM TIPAKTHKE, CTPEMJICHHE K MPOJOJDKEHUIO B NPAKTUYECKOW JEATEIIbHOCTU TJIABHOM
HaIMpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI'0 IO3HAHMA:

C(l)OpMI/IpOBaHHOCTI) MHPOBO33pPCHUS, COOTBCTCTBYIOIIAS COBPEMCHHOMY NNOAXOAY Pa3BUTHUS HAYKU U 06IJ_ICCTB6HHOI‘/’I IMMPAaKTUKHU, OCHOBAHHAA HaA
ANAJIOre KyJbTYpBhI, CHOC06CTBYIOH_Ia$[ OCO3HAaHHIO CBOCTO MECTAa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHUE S3bIKOBOI M YUTATETHCKOM KYJIbTYPHI KaK CPEACTBA B3aUMOICHCTBHUS MEXK1y JIFOJIbMU U TIO3HAHUS MHUDA;
MOHMMaHue crenupuku OWOJIOTMM KaK HayKd, OCO3HaHUs €€ IMepexoja B TMOCTENEHHOE Hay4YHOE MBIIUICHHE, CO3JaHHs IIEJIOCTHOTO
MIPEACTABICHUS 00 OKPYXAIOleM MHUpPE KaK O €IWHCTBE MPHUPOJIbI, YEJIOBEKa M OOIIECTBA, B MO3HAHWUU 3aKOHOMEPHOCTEH M YCIOBUN COXpaHEHUS

CCTCCTBCHHOI'O PABHOBCCH,

YBEPCHHOCTL B HWHHOBAIIMOHHOCTH ouoorun JJIs COBpCMeHHOﬁ TUBUIIN3all1N: o0OecrieueHrue HOBOT'O YPOBHA pa3BUTHA YCIOBCYCCTBA,
CO3aHNC MCPCICKTUBHBIX TeXHOHOFHﬁ, CITOCOOHBIX peuiaTb pECYpPCHBIC HpO6JICMLI YCJI0BCUYCCTBA, ITIOMCK nyTeﬁ BbIXOJa H3 npo6neM OKOJIOTHYCCKOT'O



pa3BUTHs U oOecrieueHHe Mmepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHAIEHOMY HCIIOJIb30BaHUIO OMOpecypcoB U (hOPMUPOBAHHIO HOBOTO CTaHAApTa
KHU3HU;

3aMHTEPECOBAHHOCTh B MOJYYCHUN OMOJOTMYECKUX 3HAHUH B LENAX MOBBIIICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK
COCTaBHOM 4acTH ()yHKIIMOHAIBFHON TPAMOTHOCTH 00y4aromuxcsi, GOpMUPYEMOil TP N3y4eHUH OMOIOTHH;

IMOHUMAaHHE OCHOBAaHUIM MCTOHOB IIO3HAHUA, IPUMCHCHUEC B PA3JIMYHBIX HAYKaAX, CIIOCOOHOCTH HCITO/Ib30BaTh oJIy4aCMbIC 3HAHUWA JJId aHaJIn3a
1 O0BICHEHUS MEPCHCKTUB OKPYKAOUWICTO MUpPA U IMPOUCXOAAIIUX B HCM H3M€H€Hﬂﬁ, YMCHHC ACJIATh 000CHOBaHHBIE BbIBOJZIbI HAa OCHOBC HAaYYHBIX
(baKTOB n (baKTI/I‘IeCKI/Ie JAaHHBIC C MOJTYYCHUEM JOCTOBCPHBIX BBIBOAOB,

BO3MOKHOCTb CAMOCTOSITEILHO MCII0Jb30BaTh OMOJIOrHUEeCKHE 3HAHUS JJI1 pCIICHUSA HpO6J'IeM B M3HA4YaJIbHO XM3HCHHBIX 06’beI(TaX;

OCO3HAaHHE LICHHOCTEW HAy4YHOW JNEATEIbHOCTH, TOTOBHOCTh M3ydaTb NPOCKTHYIO M HCCIENOBATENIBbCKYIO JCSITEIbHOCTh MHAMBUAYAIBHO U B
rpynme;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOPAa30BAHHUIO M CaMOOOpPA30BaHUIO, K AKTHBHOMY IOJyYEHUIO HOBBIX 3HAHWUU IO OHOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yiabTaThl OCBOCHHUS yuyeOHOTO mpenMera «buoyiorus» BKIIIOYAIOT: 3HAYMMbIC UIsI (POPMUPOBAHHS MHUPOBO33PEHUS
oOydaromuxcsi MEKIUCIHUIUTUHAPHBIE (MEXIpeIMETHbIE) OOIICHAay4YHbIE TIOHATHSA, OTPAXKAIOIIHWE IEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CrieIMaIbHbIe METO/IbI TIO3HAHMS, TPUMEHEHHNE B COBPEMEHHBIX HayKax (BEIIECTBO, YHEPTHS, SBIICHUE, ITPOIIECC, CUCTEMA, HAYYHBIN (paKT, IPH HIIHII,
TUMO0TE3a, 000OCHOBAaHHOCTh, 3aKOH, TEOpHs, MCCIeI0BaHNE, HAOMIOACHHEe, H3MEPEHHEe, YKCIIEPUMEHT U JPYyTue), YHUBEPCATbHBIE TEXHOJIOTHYECKUE
nercTBus (MO3HABaTEIbHBIE, KOMMYHUKATUBHBIC, PETYJSITUBHBIE), 00CCIIEYCHHE CPE/ICTB (PYHKIIMOHATBHOW TPAMOTHOCTH M COIMAJBHBIX HAaBBIKOB
o0yJaromuxcsi, CIOCOOHOCTh OOYYAIOIIUXCS HCIIONB30BaTh TIIYOOKHWE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U YHHBEpPCATbHBIE
TEXHOJIOTHYECKHE JICUCTBUS B TO3HABATEIHHOM M COLIMAIBHON TPaKTHKE.



MetanpeameTHble 0011IKe Pe3yabTaThl OCBOCHUS CPETHETO OOPAa30BaHMSI TOJIKHBI OTPaXKaTh:

Biiaienne yHUBepCAJILHBIMH YUY€OHBIMH MO3HABATEIbHBIMH e CTBUSIMH:
1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:
CaMOCTOSITENILHO C(OPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, PACCMOTPETh €€ BCECTOPOHHE;

pY OCBOCHHMM 3HAHUI NPHUEMBbI JIOTUYECKOTO MBIIUICHUS (aHaIU3, CUHTE3, CpaBHEHHE, Kiaccuukanus, o00O0IIeHNEe), paCKpbIBaTh CMBICI
OMOJIOTUYECKUX MOHITUHN (BBLICATH UX XapaKTepHbIC MPU3HAKU, COXPAHATH CBSI3U C PYTUMH MTOHITHSMHN ),

ONpCACIIAATh LECIN ACATCIBHOCTHU, 3a/laBaTh IAapaMCTPbl U OIPCACIIATL KPUTCPUN UX IIOCTI/I)KCHI/Iﬁ, COOTHOCHUTDL PE3YJIbTAaThl ACATCIILHOCTU C
IIOCTaBJICHHBIMHA BparamMu,

HCIOJIB30BATh OMOIOTHYECKUE MOHSITHS JJIA 00BsCHEHHS (I)aKTOB H IIPECAIIOChIJIOK JKUBOU IpUpOAbI;

CTPOUTH JIOTHUYCCKUC PaCCYKACHUSA (I/IHIIYKTI/IBHLIG, ACAYKTHUBHBIC, 110 aHaJ'IOFI/IflM), BBIABJISITb 3aKOHOMCPHOCTU W IIPOTUBOPCHUSA B
paccMaTpruBACMBIX SBJICHUAX, (I)OpMy.]'IPIpOBaTL BBIBOJbI U BBIBO/JBI,

MMPUMCHATH CXEMHO-MOJICIIBHBIC CPEACTBA I I/1306pa)KeHI/I$I CBsI3€H M CBA3EH B HN3Yy4aCMbIX OMOJIOTHYECKUX O6’beKTaX, a TaKXKcC HpOTI/IBOPC‘lI/Iﬁ
Pa3sHOTo poJia, BEIABJICHHBIX B Pa3JIMYHbBIX I/IH(i)OpMaIII/IOHHBIX HCTOYHHKAX.,

Pa3pabotare mian pemieHust npodeM ¢ yu€ToM aHallu3a COCTOSHUSL MaTepUalIbHbIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTD, OLIECHUBATH COOTBETCTBUE PE3YNIbTATOB AEUCTBUMN, OLIEHNBATH PUCKH MOCIEICTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATh U BBHIIOJIHATH PadOTy B YCIOBUAX PEaIbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BuUBAThb KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHUHU JKU3HCHHBIX HpOGJ’ICM.



2) 6a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIaJCTh HaBbIKaAMH y‘IGGHO-I/ICCJIeI[OBaTeJIBCKOﬁ n HpOGKTHOfI ACATCIIbHOCTH, HABbIKAMU PAa3pCHICHUS HpO6HeM, TCEXHOJIOTHYHOCTBIO H
TFOTOBHOCTBIO K CAMOCTOATCIIbHOMY ITIOMCKY METOAOB PCIICHUSA IMMPAKTUYCCKUX 3ada4, IPUMCHCHHUIO Pa3JIMYHbIX MCTOJO0B ITIO3HAHU A,

HCIIOJIB30BAaTh PA3JIMYHBIC BUJbI ACATCIBHOCTU IIO ITOJYYCHHIO HOBBIX 3HaHPII>'I, ux HpeO6p330BaHI/IIO, Hp606pa3OBaHI/IIO U IPpUMCHCHUIO B
HAaYYHBIX YUPCIKACHUAX, B TOM YHUCJIC IIPU CO3JJaHUN HAYUHBIX U COITUAJIbHBIX IIPOCKTOB,

q)OpMI/II)OBaTI) TUIT HAYYHOTI'O MBIIIJICHUS, BJIIAZICTh HaquOfI TepMI/IHOJIOI“I/Ief/'I, KIIFOUYCBBIMH ITOHATHAMHA U MCTOAAaMU,
CTaBUTb U (I)OpMy.]'II/IpOBaTB COOCTBEHHBIE 3a1a4u B O6p8.30B3TCJ'IBHOI>i ACATCIBHOCTHU M ) XU3HCHHBIX O6’beKTaX;

BBISBIIATh TPUYMHHO-CIICJCTBEHHBIC CBSI3M M AaKTyaJM3UpOBaTh 3a/ady, BbLABUraTh TUIOTE3y pPELICHHUS €€, HaXOAMTh apryMEHThI JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPU pelLIeHuUs;

AHAJIM3UPOBATH TOJIYYECHHBIE B XOJI€ PEUICHHUS 3a/Ja4ud PE3YyJIbTaThl, OIEHUBATh UX JTOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCJIOBUSIX;

JIaTh OLIEHKY HOBOM CUTYyalllH, OLIECHUTh IPUOOPETEHHBIN OIbIT;

M3YYUThH IEJICHAPABICHHBIN MTOMCK CPEICTB MEPEHOCA U CITOCOOOB ACHCTBUMN B MPOPECCUOHAIBHON CPEJIE;
YMCTDb IIEPCHOCUTH 3HAHHWA B IMTO3HABATCIIbHYIO U ITPAKTUYCCKYIO obmacTu KHU3HEACATCIIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX PETUOHOB CyOHEKTOB;

BBIZIBUT'aTbh HOBBIC UJCHU, IPCJIAaraTb OPUT'MHAJIbHBIC ITOAXOAblI U PCHICHU S, CTABUTDH HpO6JICMBI U 3aa4u, JOIyCKas aJIbTCPHATUBHBIC PCIICHU .



3) pabora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(POPMALUU (TEKCTOBbIE y4eOHBIE MOCOOMS, HAYYHO-TIONYJISIPHON JINTEPATYypPhl, OMOIOTHYECKHEe
CIIOBapHU M CIIPAaBOYHHUKH, KOMIIbIOTEpHBIE 0a3bl JaHHBIX, B VIHTepHETE), aHAIM3UpOBaTh MHGOPMAIIMIO PA3IUYHBIX BUIOB U (HOpPM IpeacTaBICHMUS,
OLIEHUBATH €€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyIUPOBAThH 3aNPOCHI U MPUMEHSTh PA3IMYHBIC METO/IBI IIPH TIOUCKE B 0TOOpEe OMOJIOTrHYecKol nH(OpMALUK, HEOOXOTUMOU JIJISl PEIICHUS
HAyYHBIX 3a71a4;

HpI/IO6peCTI/I OIIBIT  HMCIIOJIB30BaHUA I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaTI/IBHBIX TGXHOHOFHfI, COBCPUICHCTBOBATb  KYJIbTYPY  aAKTUBHOI'O
HCIIOJIb30BAHHSA PA3JIMYHBIX ITIOMCKOBBIX CHUCTCM;

CaMOCTOATENIFHO BBIOpaTh ONTHMAalbHYIO (GopMy IpeicTaBieHHs Ouojorndeckoil mHpopManmuu (cxemsbl, rpaduku, AuarpaMmsbl, TaOIUIHL,
PUCYHKHU U APYTOE);

UCTIOJIB30BaTh HAay4YHBIN S3BIK B KAUECTBE CPEICTBA NpU paboTe ¢ OMojormueckor mH(pOpMaIuMe: IpuMEHITh XUMUYECKUe, (hu3ndecKue M
MaTeMaTHYeCKUe 3HAKH U CUMBOIIBI, (popMyIibl, aO0peBruaTypy, HOMEHKIIATYPY, UCIIOJIB30BaTh U MPEOOPa30BBIBATH 3HAKMO-CUMBOJIMYECKUE CPEICTBA

HarjisiaJHOCTH,

o0aaTh HaBBIKAMU OOHAPYKEHUS U 3alIUThl HHPOPMALIUHU, UH(OPMAIIMOHHON 0€30MacHOCTH JINYHOCTH.

Baasenue yHUBepPCAIbHBIMA KOMMYHHUKATHBHBIMH /1€l CTBUSIMM:
1) oOuenue:
u3y4aTh OOILEHUE BO BCeX cpepax jKU3HM, aKTUBHO y4acTBOBATH B IMAJIOTE MJIM 00CYXKICHUH IO CYIIECTBYIOIIEH 00CyKIaeMoii TeMe (yMeHHe

3a/1aBaTh, BBICKA3bIBATH BOIPOCHI OTHOCUTEIIBHO BBIIIOJIHEHUS IPEJIaracMou 3aJadd, YYUTBIBATbL UHTEPECHl U COTIIACOBAHHOCTDH IMO3ULHNA JIPYrUX
YYaCTHUKOB JHajiora WK JUCKYCCUN);



paciio3HaBaTb HeBep6aanHe cpeacTBa O6IH€HI/I$I, IIOHUMAaThb 3HAYCHUC COLHAJIBbHBIX 3HAKOB, IMPCAINOCBIIOK BO3HUKHOBCHUSA KOH(i)J'II/IKTHBIX
CHTyaHHﬁ, YMETb CMAT4aThb KOH(l)J'II/IKTBI M BECTH ce0s HOPpMAJIbHO,

BJIQZICTh PA3IMYHBIMH CIIOCOOaMU OOIIEHHS U B3aUMOJICHCTBHS, TOHUMATh HAMEPEHHS JPYTHUX JIOJICH, N3MEPATh YBAKUTEIHHOE OTHOILICHHE K
coOeceHUKY U B MTPaBUILHON Gopme (HOpMYyTHPOBATH BO3PAKEHHUS,

pa3BépHYTO U JIOTUYHO H3JIaraTh CBOMU BOIIPOC € UCIIOJIb30BAHUCM A3BIKOBBIX CPCACTB.

2) CoOBMECTHAsA NeATCJIbHOCTD:

IOHUMaThb M HCIHOJb30BATh IPEUMYIIECTBA KOMAaHIHOW M WHAMBUIYaJbHOM pabOThl NHpU ONpEeNeHHMH OHOJIOTHYECKUX IpobiieMm,
000CHOBBIBAaTh HEOOXOAMMOCTh TPUMEHEHHS (HOPM TPYIIIOBOTO B3aMMO/ICHCTBHS MPH PEeIICHUH Y4eOHOM 3a1auu;

BbIOEPUTE TEMBI U METO/IbI IEHCTBUIN YYACTHUKOB C YYE€TOM OOILIMX UHTEPECOB U BO3MOKHOCTEN Ka)KJJOT0 WIEHA KOJJIEKTHBA;

COBMECTHAas JIE€ATEIIbHOCTh, OpPraHu3alus U KOOPAUHALMS JCHCTBHUI MO €€ OCYIIECTBICHUIO: COCTABUTH IJIaH JCHCTBUM, 3aUCaTh JEHCTBUS C
YYETOM IIeJIel MOMX YYaCTHUKOB, OOCYUTH pe3yJIbTaThl, MPUHATH COBMECTHYIO padOTY;

OLICHUTh KaYECTBO CBOETO BKJIA/1a M KOMaH bl KaX/I0r0 YYaCTHHKA B OOIIMX pe3ysbTaTax Mo pa3padoTaHHBIM KPUTEPUSIM;
IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IIPAKTUYECKON MHHOBALMY;

W3yuyaiiTe MO3UTHBHOE CTPATETHYECKOE IOBEACHHE B PA3IMYHBIX YCTPOMCTBAX, BKJIIOYAs KpPEAaTUBHOCTh M BOOOpakeHHE, 4TOObI OBITH
VHHLIMATHBHBIM.

Biiasienne yHUBepCaJIbHBIMH PeryIsiTHBHBIMH J1eHCTBUSIMM:



1) camoopranu3amusi:
HUCIIOJIB30BAaTh 6I/IOHOFI/ILIGCKI/IC 3HaAHUA JJ11 BBISABJICHUA Hp06HeM " X PCUICHUS B )KU3HCHHLIX U HAYYHBIX LCIIAX,

IIOACTAaBKM HAa OCHOBC OMOJIOrMYECKUX 3HaHI/II71, HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX HGI;'ICTBI/ISIX " MOCTYIIKax MO0 OTHOUICHUIO K JKUBOU
NPUPOJIE, CBOEMY 370POBbBIO U 3JI0POBBIO OKPYKAOIIHX;

CaMOCTOATCIIbBHO HM3Yy4YaTb IMO3HABATCIIbHYIO JCATCIbHOCTH, BBISABIIATH Hp06HeMBI, CTaBUTh H q)OpMYJII/IPOBaTB COOCTBEHHBIC 3aga4yu B
O6pa30BaTCHBHOﬁ JCATCIIBHOCTHU U ) KU3HCHHBIX O6T>€KTaX;

CaMOCTOSITENIbHO COCTaBUTh IJIaH PEUICHHs MPoOIeM ¢ yUETOM UMEIOIIUXCS PECYPCOB, €CTECTBEHHBIX BO3MOKHOCTEH U MPUPOIHBIX YCIOBUM;
JaTh OLIEHKY HOBOM CUTYaIlHH;

YTOUYHEHHE PAMOK HACTOSIIET0 MPeIMETa Ha OCHOBE JIMYHOTO 11BETA;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE,

OIICHUTH TPHUOOPETEHHBIN OIBIT;

Obecneuenne (GopMupoBaHUs M obOecreueHHs] ONaronpUATHOW SPYIUMIMH B pa3HbIX 00JACTAX 3HAHWM, MOCTOSHHOE MOBBIIIEHHE CBOETO
00pa30BaTeNbHOrO U KYJIbTYPHOI'O YPOBHSI.

2) CaMOKOHTPOJIb:
JIaBaTh OL[CHKY HOBOM CHUTYaIllH, BHOCHUTh KOPPEKTHBBI B ICSATEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3yJIbTATOB ACHCTBUSIM JTHIL;

BJlaJeTh HaBBIKAMHM I103HABATEIIbLHOI pe(bHeKCI/II/I, TaKUMHU KaK OCO3HAaHHUS IMPOUCXOAAIHNX JEUCTBUI W MBICITUTEIbHBIX nponeccoB, HUX
PE3YJIbTATOB U MPUYNH, UCITOJIB30BATh MMTPHUCMbI pe(bJ'ICKCI/II/I JJI1 OIICHKHU CHTyaHHﬁ, BBI60pa BCPHOI'O PCHICHUA;

YMCTH OLICHUBATL PUCKHU U CBOCBPEMCHHO NPUHUMATL PCHICHUS 110 UX CHUKCHUILO,



MOTHBBI IPUHATHS U APTYMEHTHI IPYTHX MIPH aHAIHU3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npunsiTHE ceds M APYTHX:

IpUHUMATh ceOs, TOHMMAasl CBOM HEIOCTATKU U IOCTOUHCTBA,

MOTHUBBI IPUHATHUSA U APTYMEHTHI IPYTUX IPU aHAINU3€ PEe3yIbTaTOB JESITEIbHOCTH;
BaTh CBOC [IPABO U NPABO APYTUX NPH3HABATH OLIMOKHL,

pa3sBUBaTb CIIOCOOHOCTH IIOHUMATh MHDP C MO3UIUU JPYroro 4€JI0BCKa.

HPEAMETHBIE PE3YJIbTATBI

[TpenmerHble pe3ynabTaThl ocBoeHus nporpammbl COO no 6uosioruu Ha 0a30BOM YpOBHE BKJIIOUAIOT XapaKTepHBIE [UIl y4eOHOro mpeamera
«buosnorus» HayuHble 3HaHMSI, HABBIKM U OCOOEHHOCTHU JEWCTBUN MO OCBOEHHUIO, IPEOOPA30BAaHUIO U MPEe0OpPa30BAaHUIO 3HAHUH, BUJIBI JI€ATEIbHOCTH
o MIOJIYYEHUIO
HOBBIX 3HAaHUM W NPUMEHEHUIO 3HAHUN B Pa3jWYHBIX HAYYHBIX YUPEXKICHMAX, 4 TAKKE B PA3JIMYHBIX HAYYHBIX YUPEXKICHUSIX. UMEIOT KM3HEHHO
Ba)XKHbIE OTHOILIEHUS, CBA3aHHBIE ¢ Onosorueil. B mporpaMme npejicraBieHsl IpeMETHbBIE PE3YIbTAThI IO TOAaM 00yUYEeHHUS.

HpCI[MCTHBIC pe3yiabTaTbl OCBOCHUA y‘{e6HOFO npeamera «buonorus» ¢ 10 knacce H606XOZ[I/IMO OTpa3uTh:



c(hOpMUPOBAHHOCTh 3HAHUN O MECTHOCTU U OMOJIOTMU B CHUCTEME HAYYHBIX 3HAHUIl, B COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHE MUpa U
HAyYHOTO MHUPOBO33pPEHUS, O BKIIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTHH, (DYHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEeKa
JUTS peILICHUs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKPBITh COJIEpKaHWE OWOJOTMYECKUX TEPMHHOB U TMOHSATHHA: XW3Hb, KJIETKA, OpPraHu3M, MeTra0onu3M (O0OMEH BEHIeCTB U
MpeBpalleHle DHEPruM), TOMEOocTa3 (CaMOperysslus), ypOBHEBas OpraHU3alUsl KUBBIX CHUCTEM, CAaMOBOCIPOU3BEACHUE (PEmpOoayKIus),
HAaCJEACTBEHHOCTh, K3MEHUYMUBOCTb, POCT U Pa3BUTHUE;

YMEHME U3JIaratb OMOJOTMYECKHE TEOpUH (KJIETOUHAsl, XpPOMOCOMHAs, MyTallMOHHAsI, IEHTPaJbHAas I0rMa MOJIEKYJISIPHON OMOJIOTHM), 3aKOHBI
(I'. Menpens, T. Moprana, H. W. BaBunoBa) u ydeHus (0 LEHTpax MHOrooOpasusi U IPOMCXOXKJIEHUS KyJabTypHbIX pacteHuit H. . BaBuiosa),
OIpeJIeJIeHUE IPAHULIbl UX TPUMEHUMOCTHU K HObEMHBIM CUCTEMAaM;

YMCHHUEC BJIAACTh MCETOJAMH HAYYHOI'O IIO3HAHUA B OMOJIOTUH: Ha6JHOI[eHI/I€ U OIIMCAHHC JKHBBIX CHCTCM, IIPOLCCCOB H HaHpaBJ’IeHHﬁ,
opranusanuvss W HOPOBCACHUC OMOJIOTMYCCKUX OKCIICPUMCHTOB, BBIABUXCHUC THIIOTEC3, BBIABJICHUC 3aBHCHUMOCTEH MCIKOY (bI/IKCI/IpOBaHHI)IMI/I
BCINYHNHaAMMU, 00BsACHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJIb30BAHUC HAYYHBIX 06’bHCHCHI/II71, TeOpI/Iﬁ U 3aKOHOB, YMCHHC [CJIaTb BbIBOJbI Ha
OCHOBAHMHU. ITOJYUCHHBIC PE3YJIbTAThI;

Hcnonp30BaHue CIEAYIOMIUX IPU3HAKOB BHUPYCOB, KIJIETOK MPOKAPHUOT U 3YKAPUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPIaHHU3MOB,
0COOEHHOCTH TPOLIECCOB: OOMEHa BEIECTB M TNPEBPALICHHUsS SHEPruM B KiIETKe, (OTOCHHTE3a, IJIACTUYECKOrO U HHEPreTHYecKoro oOMeEHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OIUIOA0TBOPEHNUS, Pa3MHOKEHHS, UHIUBUAYAIbHOIO PA3BUTHUS OpraHnu3Ma (OHTOT€HE3). ;

yMEHUE MIPUMEHATH MOJyYEeHHbIE 3HAHUS TSI OOBSICHEHUs] OMOJOTUYECKUX MPOIIECCOB M METOJIOB, ISl MIPUHSTHS MPAKTUUECKUX PEIICHUN B
MTOBCEIHEBHOM KM3HU C LI€TbI0 oOecredeHusi 0€30MacHOCTU CBOETO 370POBbsI M 3/10POBbsl OKPYXAIOLIMX JIOJEH, COOMI0JEHUSI HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIIEH MPUPOAHOI cpeie, MOHUMaHUS HEOOXOIMMOCTH HCIIONIb30BAHUS JTOCTIKEHUH COBPEMEHHON OMONOTUU U OMOTEXHOIOTUI
JUTSl palliOHATIFHOTO TIPUPO/IOTIONH30BAHNS,

YMETb pCUIUTH SJICMCHTAPHBIC I'CHETUYCCKUC 3a/la4 HA MOHO- U I[I/IFI/I6pI/II[HO€ CKpCIIUBAaHUE, CLCIJICHHOC HACJICAOBAaHNUEC, COCTABUTh CXEMbI
MOHOI' I/IGPHI[HOTO CKpCHIMBaHUA I IPCACKa3aHHud HACIICIOBAHUS ITPU3HAKOB B OPTaHU3ME;

YMETh BBIIOJIHATH Ja00paTOPHbIE U PAaKTHYECKHE pabOThI, COOMI0aTh paBUia MpU padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PY/IOBAHUEM;



YMEHHE OIIEHUBATh M HMHTEPHPETUPOBATH MHPOPMAIMIO OMOJOTHYECKOrO COJEp)KaHWs, BKIIOYash IMCEBIAOHAYYHBIE 3HAHMS M3 PA3TIUYHBIX
HCTOYHUKOB (CpeAcCTBa pacupocTpaHeHus HMHGOpMalMy, HAYYHO-TOMYJISPHBIE MaTepUalibl), STUYECKUE AaCIEKThl COBPEMEHHBIX HCCIECJOBAaHHUH B
OHMOJIOTHH, MEIUIHE, OMOTEXHOIOTHH,

YMeTb co3maBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOLICHMS, OOMEHMBATHCS OMOJOTHMUYECKOW WHGpOpManMed M3 HECKOJIbKHX
HCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh OHATHBIN anmapar OUOJIOruu.

Hpe,I[MCTHBIe pe3yiabTaTbl OCBOCHUA yqe6Horo npeamMceTa «buonorus» ¢ 11 knacce HeO6XOI[I/IMO OTpPa3uTh:

C(i)OpMI/IpOBaHHOCTb 3HAHUH O MECTHOCTH M OHMOJOTHMU B CHUCTEME HAay4YHBIX 3HaHHI>i, B COBpeMCHHOﬁ CCTGCTBeHHO'Hay‘IHOﬁ KapTUHC MHpPa U
HAay4YHOT'O MHUPOBO33pPCHUA, O BKIIAAC pOCCHfICKHX u Sap}I6e)I(HBIX y‘leHHX'6I/IOJ’IOFOB B pa3BUTHC 6I/IOJ'IOFI/II/I, (I)YHKHHOHaHbHOﬁ I'PaMOTHOCTH 4YCJIOBCKaA
A PCIICHUA J)KU3HCHHBIX 3a/1a4,

YMCTb PacCKpbITh COJACPIKAHHC 6I/IOJIOFI/IT-IeCKI/IX CWJl, TCPMHHOB H HOHATHH: BUJ, IIOIYJIALNA, FCHO(i)OHII, 9BOJIIOLMA, ABHKYIIWEC CHIIBI
((akTopsl) PBONIONKHU, MPUCIIOCOOICHHOCTh OPraHU3MOB, BHUA000pA30BaHKE, IKOJOTHUYCCKHE (aKTOPhI, SKOCHCTEMA, MPOIYIEHThI, KOHCYMEHTHI,
PEAYIEHTHI, ST MUTAaHK, SKOJIOTHYeCcKas MpamMuia, OuoreoreHos, ouocdepa;

YMEHHME H3Jlaratb OMoJornyeckue Teopu (3BosonroHHas Teopus Y. JlapBruHa, CHHTETUYECKasi TEOPUS SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpimeBoro cxozactsa K. M. bapa, uepenoBaHus rnaBHBIX XBocToB M myted sBomonuu A. H. CeBepuoBa, ydyenus o Ouocdepe B.
. BepHajackoro), onpeieneHrne rpaHulbl UX IPUMEHUMOCTH K OIbEMHBIM CUCTEMAM;

YMCHHUEC BJIaACTb MCETOJaMH HAYYHOI'O IIO3HAHUSA B OMOJIOTUU: Ha6J'IIO)1€HI/I€ U ONHCAHUEC KHBBIX CHCTEM, HPOLCCCOB U HaHpaBJ'IeHI/II\/'I,
opranusanuvss W TPOBCACHUC OMOJIOrMYECKUX OKCIICPUMCHTOB, BBIABUXCHUC THIIOTE3, BBIABJICHUC 3aBHCUMOCTEH MCKIAY (1)I/IKCI/IpOBaHHBIMI/I
BCJIIMUYMHaAMU, 00BsICHEHHUE MOJIYYCHHBIX PE3YJIbTATOB, HCIOJIb30BAHHUC HAYYHBIX O6T>HCHCHI/II71, TeOpI/Iﬁ U 3aKOHOB, YMCHHC [CJIaTb BBIBOJAbI Ha
OCHOBAHMH. ITOJYUCHHBIC PE3YJIbTATHI,

MPUMEHSIOTCSL  CICAYIONINE TPU3HAKA OMOJOTUYECKHX OOBEKTOB: BHJOB, TMOMYJISAIUNA, TPOAYIEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOTeoleHO30B M  JKOCHCTEM, OCOOEHHOCTH IIPOLECCOB: HACJIEJICTBEHHON W3MEHYMBOCTH, €CTECTBEHHOro OTOOpa, BHI000pa30BaHMA,
MIPUCTIOCOOJIEHHOCTH OPraHU3MOB, JIEUCTBHS JIKOJOTHYECKHUX (DaKTOPOB HA OPTraHU3MBI, MEPEHOCa BEMIECTB M TMOTOKA SHEPTHU B JKOCHCTEMAX,
AHTPOTIOTEHHBIE U3MEHEHUS B DIKOCHCTEMAaX CBOEH MECTHOCTH, KPYTrOBOPOTA BEIIECTB 1 OMOTEOXUMUYECKUX IIUKIIOB B Ouocdepe;



YMEHHUE MPUMEHSThH MOJYyYEHHbIE 3HAHUA AJI1 OOBSICHEHUS! OMOIOTUYECKUX MPOLECCOB U METOMOB, JUISl IPUHITUSA MPAKTUYECKUX PEIICHUN B
IIOBCEJTHEBHOH JKM3HU C LieNblo obecrieueHusi 0€30MacCHOCTH CBOErO 37I0POBbsl U 30POBbSl OKPYXKAIOIIUX JIOAEH, COOMIOACHNUS HOPM I'PaMOTHOTO
MOBEJCHUS B OKpYXAlolleid NpPUPOIHON cpene, MOHMMAHHMS HEOOXOAMMOCTH HWCIOJBb30BAHUSA JOCTH)KEHHH COBPEMEHHOW OHMONOTHH IS
palMOHAIBHOIO IIPUPOJOIIOJIB30BAHNS;

YMETb pelIaTh AIeMEeHTapHble OUOJIOrHUeCKUe 3a/Ja4M, COCTABIISIThH CXEMBI IIEPEHOCa BEIIECTB U SHEPTUU B SKOocHcTeMax (LEenH MUTaHus);

YMETb BBINIOJHATH J1A00paTOPHBIE U MPAKTHUECKHUE PadOThI, COOII0IATh IpaBUiia MpU padoTe ¢ yueOHBIM U 1TAO0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE OIICHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO OMOIIOTHYECKOTO COACPKAHWS, BKIIFOUAIOIIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3INIHBIX
HUCTOYHUKOB (CpelcTBa co3/laHus HHQPOpPMAIUM, HAYyYHO-TIONYJSPHbIE MaTepHalibl), paccMaTpUBaTh TJ00ATbHBIE SKOJOTHYECKHE MPOOIIEMBI

COBPEMEHHOCTH, (POPMUPOBATH B3TIISABI K HUIM COOCTBEHHYIO MO3HIIHIO;

YMeThb co31aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHNSI, 0OMEHHUBATHCS OMOIOTHYECKOH HH(OpMAIel U3 HECKOIbKUX HCTOYHHKOB,
IpaMOTHO UCIMOJIb30BaTh MOHATHBIN anmnapaTr OMOJIO0IUH.



TEMATUYECKOE NJIAHWPOBAHUE

10 KINACC
HazpaHwue pa3iesioB ¥ TeM IIPOrpaMMbI KomnuecTBo yacoB
/I Bcero  KonTposbHbie [TpakTuueckue
paboThI paboThI
1 buonorus xak Hayka 2 0,25 0,5
2 JKvBbIE cHCTEMBI U UX OpraHu3aIus 1 0,25 0
3 XUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 0,5 1
4 JKusHenesarenbHOCTh KIIETKH 6 0,5 0
) Pa3smHoOXkeHue u HHAMBUAYAIbHOE pa3BUTHE 5 0,5 1
opraHu3mMa
6 HacnencTtBeHHOCTh 1 IBMEHUHMBOCTh OpraHu3ma 8 0,25 15
7 Cenexkuust opranu3zanuii. OCHOBBI 3 0,25 0
OMOTEXHOJIOTUHN
8 PesepBHOE BpeMms 1 0 0
OBILIEE KOJIMYECTBO YACOB I1O 34 2,5 4
ITPOI'PAMME
11 KINNACC
Nen/m  Ha3Banwue pa3nenoB u TeM pOrpaMMbl KonnuecTBo 4acos
Bcero KoHntposnbnsie [IpakTnueckue
paboThI paboTHI
1 DBOJIIOIIMOHHAsS OMOJIOTHS 0,5 1
2 Bo3HUKHOBEHME U pa3BUTHUE )KU3HU Ha 0,5 0,5
3emie
3 Opranu3Mbl 1 OKpyKaromas cpea 0,25 1
4 Coo00111eCTBa M DKOJIOTMYECKUE CUCTEMBI 0,25 1
5 PesepBHOE BpeMms 0 0
OBIIEE KOJIMYECTBO YACOB I10 34 15 3,5

I[TPOTPAMME

DnekTpoHHbIe (IU(PPOBHIE) 0O0pa3oBaTEIbHBIC
pecypcsl

bubnuoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6nuoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6nuoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292
bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292

bubmmoreka LIOK https://m.edsoo.ru/7f41¢c292
bubmumoreka [IOK https://m.edsoo.ru/7f41¢c292

bu6muoreka LIOK https://m.edsoo.ru/7f41¢c292

DnekTpoHHbIe (IU(PPOBHIE) 0Opa3zoBaTEIHHBIC
pecypcsl

bu6mmoteka I{OK https://m.edsoo.ru/7f41cc74
bu6mmoteka I{OK https://m.edsoo.ru/7f41cc74

bu6muoreka IOK https://m.edsoo.ru/7f41lcc74
bu6nuoreka IOK https://m.edsoo.ru/7f41lcc74
bu6nuoreka IOK https://m.edsoo.ru/7f41lcc74


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

NOYPOYHOE NMNIAHUPOBAHUE

10 KITACC

No Tema ypoka
/1

1 buonorusi B CHCTEMHBIX HayKax

10
11

Meroas! 103HaHUs )KUBOU Npupoasl. [IpakTuueckas
pabota Ne 1 «/cronb30BaHNE Pa3InYHBIX METOAOB IPU
M3YyYEHUH OMOJOTHYECKIX OOBEKTOB

buonornueckne CUCTCEMBI, MPOLUCCCHI U UX U3YUCHUC
XUMUYECKUH COCTaB KIETKU. Boga u MUHEpaIbHBIE COJIN
benku. CoctaB u cTpoeHue OeIKoB

depMeHTBI — OHOJOTHYECKHE KaTaTu3aToPhI.
Jlaboparopnast pabota Ne 1 «/3yueHue KaTaluTUYECKOU
aKTUBHOCTH (pepMEHTOB (10 TUITY aMUJIa3bl UITU
KaTaJia3bl)»

Vraesonasl. JInmmaer

Hyxnennoseie kucinorsl. AT®

Hcropus u meTobl n3ydeHus kKineTku. Kiierounas reopust
KrneTka kak 1nenoctHas xKuBasi CHCTEMA

Crpoenue sykapuoTHueckoi kietku. JlaboparopHas

pabota Ne 2 «/3yueHune KJIeTOK pacTeHUH, )KUBOTHBIX,
rpu0OB U YHHUTOKEHHUE TI0]] MUKPOCKOIIOM Ha TOTOBBIX

Bcero Konrtposabable Ilpaktrueckme H3YICHUA

1

KomngectBo yacos

paboThI
0

0,25

paboThI
0

0,5

0,5

0,5

Jlarta

DeKTpOHHbIE IU(BPOBbIC
o0pa3oBaTeNnbHbIC PECYPCHI

bubnunorexa LIOK
https://m.edsoo0.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nunoreka LIOK
https://m.edso0.ru/863e6122

bubmnoreka IIOK
https://m.edso0.ru/863e6564

bubmuorexa [JOK
https://m.edso0.ru/863e674e
bubmunoreka IIOK
https://m.edso0.ru/863e6b72

bu6nuorexa [IOK
https://m.edso0.ru/863e6b72

bu6anoreka LIOK
https://m.edso0.ru/863e6870

bubmorexa [JOK
https://m.edso0.ru/863e6d5c

but6mmorexa [IOK
https://m.edso00.ru/863e6e88

bubnmnorexa LIOK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢c


https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

/o

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

MUKpOIIpenaparax 1 ux OlucaHUueE»

OOMeH BeecTB Ui MUHEPAIOB
®doTocuHTE3. XEMOCHUHTE3
DHepreTU4ecKuii 0OMeH

XKuzHeHHbl# UK Ki1eTky. Jlenenue kiaetku. MUTos.
Jlaboparopuas padota Ne 3 «Habnronenrne Muto3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOITpernaparax»

buocunres 6enka. Peakius MaTpuyHOro CMHTE3a
Tpancsiius — OnocuHTE3 OeNKa

Hexknerounsie (opMbl )KU3HH — BUPYCHI

cDOpM]E:I Pa3MHOKCHUA OPpraHNn3MOB

Meiios

OO0pazoBaHNe U pa3BUTHE TTOJIOBBIX KIIETOK.
OmnnonorBopenue. Jlaboparopuas pa6ota Ne 4 «M3yuenue
3apsi/ia TOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOTIpenapaTax»

NHnnBuayansHOE pa3BUTHE OpraHU3Ma

paboThI

KonunuecTBo yacos
Bcero KonrtpoabHble Ilpaktrueckme H3YICHUA

paboThI

0,5

0,5

DNIEeKTPOHHBIE MU POBHIC
o0pa3oBaTeNnbHbIE PECyPCHI

bubnunoreka LIOK
https://m.edso0.ru/863e766¢

but6mmoreka [IOK
https://m.edso0.ru/863e7c98

bubnunoreka LIOK
https://m.edsoo.ru/863e7aae

bubnuoreka [{OK
https://m.edso0.ru/863e7dc4

bubnunoreka LIOK
https://m.edsoo0.ru/863e796e

bubnuoreka [IOK
https://m.edso0.ru/863e796e

bu6anoreka LIOK
https://m.edso0.ru/863e7540

bu6nmorexa LIOK
https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6nmorexa LIOK
https://m.edsoo.ru/863e7f4a

but6mmorexa [IOK
https://m.edso00.ru/863e81b6

but6mmorexa [IOK
https://m.edso00.ru/863e8436


https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

No Tema ypoka KonnuectBo wacon Hara DNIEeKTPOHHBIE MU POBHIC
n/m Bcero KonrtpoabHble Ilpaktrueckme H3YICHUA 00pa3oBaTeiIbHbIC PECYPCEL
paboThI paboThI
23 T'enernka — HayKa O HACJIEACTBEHHOCTH U M3MEHYHUBOCTHU Bbu6muotexa [JOK
https://m.edsoo.ru/863e86f2
24 3aKOHOMEpPHOCTH HACJICIOBAHMS TPU3HAKOB. bubnuotexa [JOK
MoHoruOpuIHOE CKpEIUBaHNE https://m.edso0.ru/863e8878
25 JluruOpuaHoe CKpeuBanue. 3aKOH HE3aBUCHMOTO Bu6muotexa [JOK
HaCJIeIOBaHMs [IPU3HAKOB https://m.edsoo.ru/863e89a4
26 CueruieHHOE uccleIoBaHKe NMpru3HaKoB. JlabopaTopHas 0,5 bu6nuorexa [IOK
pabota Ne 5 «M3ydyeHue pe3yibTaTOB MOHOTHOPHIHOTO U https://m.edso0.ru/863e8c60
JUTUOPUIHOTO CKPEIIUBAHMS Y JPO30(HITBI HA TOTOBBIX
MUKpOTIperapaTax
27 Tenermdeckuii moit. [lonck MpU3HAKOB, CICTUICHHBIX C bubmnoreka IIOK
MOJIOMKOH https://m.edso0.ru/863e8c60
28 WsmenunBocts. HenacinencrBeHHast N3MEHUYUBOCTb. 0,5 bu6nuorexa [IOK
Jlabopatopnas padota Ne 6. 3ydyenne MoauduKanoHHOM https://m.edsoo.ru/863e8efe
W3MEHUYUBOCTH, TOCTPOCHHE BaPHAIIMOHHBIX PSJIOB U
BAPUALIMOHHON KPUBON»
29 HacnencrBeHHas N3MEHUNBOCTb. JlaboparopHas paboTa No 0,5 bu6moreka [JOK
7. «AHanu3 MyTanui y 1po30¢pui Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax
30 TI'eHernka 4eloBeKa bubmuoreka [JOK
https://m.edso0.ru/863e8d78
31 Pe3sepBHblit ypok. O6001IEHUE 110 TEME
«HacnencTBeHHOCTh M N3MEHYHUBOCTH OPTraHU3MOBY
32  CenekIus Kak HayKa U MPOIeCC bubmmroreka [JOK
https://m.edso0.ru/863e9214
33 Meroabl U TOCTHXKEHUS CENEKIIMUA PACTEHUN U JKUBOTHBIX bubnmnorexa LIOK

https://m.edsoo0.ru/863e9214


https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

No

/o

34

Tema ypoka

KonnuecTtBo yacoB

Jarta

Bcero KonrtpoabHble Ilpaktrueckme H3YICHUA

buorexHonorus kak orpacib NpOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KNACC

Ne Tema ypoka

n/n

1  DOpomouus ¥ METOJIbI €€ U3YUYEHUs

2  Ucropwust pa3BUTHS MIPEICTABICHUA 00 IBOJIIOIIHH

3 Mukpo3BOIIOIUS

4 Tlomymsiuus Kak IeMEHTapHAas €AMHUIA BHJIA H YBOJIIOIUH.
JlaGopatopHas pabota Ne 1 «CpaBHeHHE BUI0B 11O
MOP(}OIOrHUECKOMY KPUTEPHIO)

5  JIBwxymiuecs (CUIOBBIE CHIIbI) LIMBUIIN3ALIUN

6 EcrectBenHslit 0TO0p U ero popmbl

7 Pe3ynpTaThl 3BOJIOMH: IPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
BupooOpazoBanue. Jlaboparopnas padota Ne 2 «Onucanue
PUCIIOCOOJICHHOCTH OpTaHU3Ma U OTHOCHUTEIIEHO €ro
XapakTepa»

8 HanpaBieHus u myTH MaKpOIBOJIOINH

9 HeoOpaTUMOCTh PEBOIIOIIH

1

34

Bcero Konrposbabie [Ipaktuueckue H3YICHHA

1

paboThI

0,25

paboThI

KomnuuectBo yacoB

paboThI

paboThI

0,5

0,5

DNIEeKTPOHHBIE MU POBHIC
o0pa3oBaTeNnbHbIE PECyPCHI

bubnunorexa LIOK
https://m.edso0.ru/863e9336

Jlata

DJEeKTPOHHBIE IUPPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

bubmuoreka [JOK
https://m.edsoo.ru/863ea20e

bu6mmorexa [IOK
https://m.eds00.ru/863e9570

bubmuorexa [JOK
https://m.edso0.ru/863e9cle

bu6mmoreka [IOK
https://m.edso00.ru/863e99c6

bu6mmoreka [IOK
https://m.edsoo.ru/863e9da4

bubmuorexa [JOK
https://m.edso00.ru/863e9ed0

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde

bubmuorexa [JOK
https://m.edso00.ru/863e9cle


https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

/o

10
11

12

13

14

15

16

17
18

19

20
21

22

23

Tema ypoka

Wcropus xu3Hu Ha 3emiie 1 METO/IbI €€ U3yUEHUs
['unore3bl NpoUCX0KAEHUS )KU3HU Ha 3eMie

Pa3zButne xn3HN Ha 3eMiie Mo 9paM M IIepuoam

OCHOBHBIE 3TalNbl PACTUTEIILHOTO MUPA U MUPA KUBOTHBIX.
[Ipaktuueckas padora Ne 1 «3yueHne mpUpOIHBIX OCTATKOB
pacTeHUi U KUBOTHBIX B KOJUICKIIHASIX )

CoBpeMeHHast CUCTeMa OPTaHMYECKOro MUpPa
OBouTIoLMs YeI0BeKa (aHTPOIOreHe3)
JBmwxymmecs (pakTopsl) aHTPOIIOTeHE3a

OcHoBHas CTaaus 9BOJIONHHN YCIOBCKA
YenoBeueckue pachbl U STHUYCCKAs agarTaiuusa 4CJI0BCKa

Pesepublil ypok. O60611eHrEe 110 TeMe «BO3HHUKHOBEHUE U
pa3BUTHE )KU3HHU HA 3eMIie»

DKoJorus Kak HayKa
Cpenpl cpeqibl 00UTaHUS M 9KOJIOTHYECKHe (PakTOphI

Aobuotnyeckue axtopsl. JJaboparopnas padora Ne 3.
«Mopdodonoruueckue 0COOEHHOCTH PACTEHUNA U3 PAa3HBIX MECT
oOutanus». JlaboparopHas padora Ne 4. «Bnusinue cBeta Ha
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa

buotnueckue dakrops

KonnuecTtBo yacoB

Bcero Konrtponbable Ilpaktuueckue H3YICHHA

paboThI

paboThI

0,5

0,5

Jarta

DIEeKTPOHHBIE MU(PPOBHIC
o0pazoBaTenbHBIE PECYPChI

bubmuorexa [JOK
https://m.edso0.ru/863ea5a6

bu6mmoreka [IOK
https://m.edsoo.ru/863ea6be

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

bu6mmoreka [IOK
https://m.edsoo.ru/863ea48e

bubmuorexa [JOK
https://m.edsoo0.ru/863eac2c

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

bubmuorexa [JOK
https://m.edso0.ru/863eaea2

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
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

/o

24

25

26

27

28
29
30

31

32
33

34

Tema ypoka

DKOJIOTHYECKUE XapaKTepUCTUKU TpuMeHeHus1. [Ipaktuyeckas
pabota Ne 2 «Ilomcuer mIOTHOCTH MOMYJISAIMNA Pa3HBIX BUIOB

pacTeHuin»
Coo0rmiecTBa OpraHu3MOB — OHOIEHO3

DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)

OCHOBHBIE TOKA3aTEN IKOCUCTEMBI. JDKOJIOTHUECKIE
nupamuiel. CBolicTBa sKocucTeMbl. CyKiieccus

[Ipupoanbie 3K0CHCTEMBI
AHTPOIOT€HHBIE YKOCHUCTEMBI
buocdepa — rnobanpHas sxocucTeMa 3eMiu

3aKOHOMEPHOCTH OCBELIEHHS OnoCchepbl

YenoseuecTBO B buochepe 3emin
CocyniecTBOBaHHE IPUPOJIBI M YETIOBEYECTBA

PesepBHblil ypok. O6061enne Temsl «Coob1iecTsa u
9KOJIOTUYECKUE CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

1

34

paboThI

KonunuecTBo yacos
Bcero Konrtponbable Ilpaktuueckue H3YICHHA

paboThI

0,5

2,5

DIEeKTPOHHBIE MU(PPOBHIC
o0pazoBaTenbHBIE PECYPChI

https://m.edso0.ru/863eb348

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a
bubmuorexa [JOK
https://m.edso0.ru/863eb46a
bu6mmoreka [IOK
https://m.edsoo.ru/863eb5fa

bubmuorexa [JOK
https://m.edsoo.ru/863ebb5e
bu6mmoreka [IOK
https://m.edsoo.ru/863ebd16

bubmuorexa [JOK
https://m.edsoo.ru/863ebale


https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

