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O6miee uncao yacoB i u3ydeHus: onosorun — 68 yacoB: B 10 kmacce — 34 gacos (1 yac
B Hezeno), B 11 kinacce — 34 yacos (1 yac B Heneno).

COJIEP)KAHUE YYEBHOI'O TIIPEJIMETA «BHOJIOTHS». BA3OBBIN
YPOBEHbD

10 KJIACC

Tema 1. buosorust kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUH C OOLIECTBEHHBIMHU, TEXHUYECKUMH U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, (Quiocoduei, 3TUKON, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAY4YHOU KapTHHBI Mupa. CucTeMa OMOIOTHIECKUX HaAYK.

MeTobl TO3HAHMS KUBOW MPUPOABI (HAOII0AeHNE, SKCIIEPUMEHT, OITMCaHNe, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).

JeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbiios, JIx. Yorcon u ®@. Kpuk.

Tabnuie! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOW TPUPOJIBI.

JIaGopaTopHble U MPaKTUIECKHe PaboThI:

[Ipaktuueckass pabota Ne 1. «lcmonp3oBaHue pa3aUYHBIX METOJOB MPH H3YYECHUU
OMOJIOTHYECKUX OOBEKTOBY.

Tewma 2. XKuBble cUCTEMBI M X OpraHU3aIusl.

XKusbie cuctempl (OMOCHCTEMBI) KaK MpeaMeT H3y4deHHsl Ouojoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OuocucTeM W HX pa3HooOpa3ue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJIEKYJIAPHBIM,  KJIETOYHBIA,  TKAHEBbIM,  OpPraHW3MEHHBIM,  NOMYJISLUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JlemoHcTpauu:

Tabmuiel 1 cxembl: «OCHOBHBIE TMPU3HAKH KU3HU», «YPOBHU OPTraHU3AIMH KUBOU
TIPUPOIBIY.

Ob6opynoanue: monaens mosekyisl JJHK.

Tema 3. XuMHuueckui COCTaB U CTPOCHHUE KIIETKH.

XUMUYECKUH  COCTaB  KJIETKU.  XHUMHYECKHE  DJIEMEHTHI: MAaKpO3JIEMEHTBHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIMKA BOABI U MHUHEPAIbHBIX BellecTB B KieTke. llonnep:kaHne 0oCMOTHUECKOTO
Oananca.

benku. CoctaB u cTpoenue 6e1KkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHumbie
U 3aMEHHUMbIE€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOI
MOJIEKYJIbI (TIEpBUYHAs, BTOPHYHAS, TPETUYHAs U UYETBEPTUUHAS CTPYKTypa). XUMHUYECKHE
cBoicTBa OenKkoB. buonornyeckue GyHKIIM OEITKOB.

®epMeHTHl — OHoNOrHueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas cnenuduaHocTh. Kodepmentsl. Butamunpl. Otiauuus (epMEHTOB oT
HEOPraHWYECKHUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (IJIFOKO3a, pubo3a W J1e30KCcUpub03a), Jucaxapuibl
(caxaposza, IlakTo3a) W MoJMcaxapuibl (KpaxMmal, TIUKOTEH, IIeNI0n03a). buomorndeckue
(GyHKIIY YTIIEBO/IOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepounbl. ['mapodunbHO-rUAPOPOOHBIE
cBoiictBa. buonornyeckue ¢pynkiuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUIHA0B Kak
HMCTOYHHKOB DHEPTHUH.



Hyxneunossie kucnotel: JIHK nu PHK. Hykieotnasl — MOHOMEPHI HYKJIEUHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuun JITHK. Crpoenne u ¢ynkumu PHK. Buner PHK. AT®: crpoenue u
byHKINN.

[Muronoruss — Hayka o kierke. Kinerounas teopus — pumep B3aUMOICHCTBUA HIEH U
(axTOB B HAYYHOM MO3HAHUU. METOIbI U3YUEHHS KIICTKH.

Krerka kak nenoctHas xuBas cuctema. OOmye mpu3HaKky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsl KkIeTOK: 3yKapuoTHyeckas U mpokapuotrhyeckas. OCOOEHHOCTH CTPOEHUS
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpOCHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, WX (DYHKIIHH.
[Tna3maTtudeckas MemOpana, e€ cBoiictBa W (yHKiuu. lluToriasmMa w €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: IIIC, anmapar 'onbmaxu, mmzocomsl. [lomyaBroHOMHBIE
OpraHoOUIbl KJIETKU: MHUTOXOHAPWH, MiaacTuibl. lIpoucxoxkneHne MUTOXOHAPHUHA U TUIACTHI.
Buner mnactun. HememOpaHHbie OpraHOUAbI KJIETKU: pUOOCOMBI, KIIETOYHBINA LIEHTP, LIECHTPUOIIH,
PECHUUKH, KTI'yTHUKU. DyHKIINN OPraHOUAOB KIETKU. BKitoueHus.

Snpo — peryasTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpancnopT BelIecTB B KIIETKE.

JeMoHcTpanuu:

IToprpersr: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneinen, P. Bupxos, k. YorcoHn,
®. Kpuk, M. Yunkuuc, P. ®panknun, K.M. bap.

Huarpammbl: «PacnpeneneHne XUMHUYECKHX JJIEMEHTOB B HEKHBOM IPUPOJE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHBOW MIPUPOJICH.

Tabmuuel u cxemsl: «llepuoanyeckas TabnMia XUMHYECKHX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CTpoeHue sykapuoTUuecKou
KIeTkn», «CTpoeHue KHUBOTHOM KiIeTku», «CTpOeHHE pacTUTENbHON KiIeTku», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKu», «Y TIIeBOJbD», «JIUmuasn.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, 00OpyIOBaHUE IS MPOBEACHUS HAOIIOICHHM,
U3MEpEeHUl, HKCIEPUMEHTOB, MUKpPONpEnapaTbl pacTUTENbHBIX, KUBOTHBIX U OaKTepUalbHBIX
KJIETOK.

JIaGopaTopHble U MpaKTUYECKUEe paboThI:

JIaGopatopnas pabdora Ne 1. «/3yueHHe KaTalUTHYECKOH aKTUBHOCTH (PEpMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlabopaTopHass pabota Ne 2. «M3yueHue CTpOeHHUS KJIETOK PACTEHUH, KUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. XKuzHeneaTeaIbHOCTh KIETKH.

OOmen BemiecTB, wWiIM MeTabomu3M. AccUMUISAIUS  (TUIACTHYECKHA OOMEH) u
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpoliecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METa00Iu3Ma.

Tumnbl oOMeHa BemiecTB: aBTOTPOGHBINH U rereporpodHblid. Ponbs dpepMeHTOB B 00MeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peakumm ¢oTtocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHUE (POTOCHMHTE3a JIJIs KU3HH Ha 3emiie. BriusHaue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHI.



XeMocuHTe3. XeMOCHHTE3UPYIOIKUE OakTepur. 3HAYCHUE XEMOCHUHTE3a JUIsl J)KM3HU Ha
3emue.

OHepreTnyeckuii OOMeH B KieTKe. PaciienseHue BemeCTB, BBIJACICHHUE u
AaKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTambl dHepreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. KucimoponHoe oxkuciaeHue, WIM KJIETOYHOE JbixaHue. OKHUCIUTENbHOE
dbochopunupoBanue. DPPEKTUBHOCTh SIHEPTETUIESCKOTO OOMEHA.

Peaknun matpuunoro cunTe3a. ['enermueckas undopmanusa u JIHK. Peamuzamms
reHeTH4YecKOol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
MatpuuHblid cuHte3 PHK. Tpancisiusa — 6uocunTe3 Oenka. Dranbl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie  ¢GopMbl  KU3HU —  BUPYCHL.  VcTopwsi  OTKpBITHS ~ BHPYCOB
(.M. IBanoBckuii). OcoOEHHOCTH CTPOEHUS U JKM3HEHHBIA LUKJI BUPYCOB. bakrepuodaru.
Bonesnu pacteHuii, ;KUBOTHBIX M YeJIOBEKa, BhI3bIBAEMbIEe BUpycaMu. Bupyc nummyHonepuimra
yenoBeka (BUY) — BozOyautens CIIM[la. OOpaTtHast TpaHCKpHIMILIMS, peBEpTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA.

JlemoHcTparuu:

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsizes.

Tabmuubprt w  cxembl: «Tunbl  nuTaHus», «Merabonmusm»,  «MUTOXOHIPHUSY,
«OHepreTuueckuii oomMen», «Xnopormnact», «Porocunrte3», «Crpoenue IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«bakrepnodarn», «Crtpoenne wu xu3HeHHbd 1wk Bupyca CIIMJla, OGakrepuodaray,
«Pemmukanmsa JJTHK».

Ob6opynoBanue: monenu-anruukamuu «Y apoenue JIHK u Tpanckpumnuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojenb cTpykTypsl JJHK.

Tewma 5. PasMHOXEeHNE 1 MTHAUBUAYAIbHOE Pa3BUTHUE OPTaHU3MOB.

Krnerounslii nukIi, WM >KU3HEHHBIM WK KieTku. MuTepdaza m mutos. I[Ipouecchr,
nporekaromue B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HAa0Op — KapuOTHUIl. JMIIOMIHBIMN W TarIOWAHBIA XPOMOCOMHBIE
HaOopbl. XpomaTtuabl. L{utonornueckne oCHOBBI Pa3MHOXKEHUS W UHAMBHUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kinerku — muto3. Cragum mutosa. Ilpormeccsl, mpoucxonsdiiue Ha pa3HbIX
CTaAusX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbl  pa3MHOKEHHMSI OpraHu3MoOB: Oecrojioe U TmosioBoe. Buasl  Gecnosoro
Pa3MHOXKEHHUSI: JIEJICHUE HaJIBOE€, MMOYKOBAHWE OJIHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BEreTaTUBHOE pa3MHOKeHue. MCKycCTBEHHOE KIIOHHMpPOBAaHHE OPraHW3MOB, €0 3HAUE€HUE IS
CEJIEKIIHH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meitosa. Ilpoueccsl, npoucxoasume Ha ctaausx Menosa. [loBeaenue
XpoMocoM B Meio3e. KpoccuHrosep. buonornyeckuii cMbIC U 3HaUEHUE MEH03a.

I"ameTorenes — nporecc 00pa30BaHMs MOJOBBIX KIETOK Y )KHUBOTHBIX. [1070BBIE XKene3bl:
CEMEHHHUKHU M sudHuKH. OOpa3oBaHUWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
AillekyieTka) — crhepMatoreHe3 U ooreHe3. (OCOOEHHOCTHM CTpOEHHUs SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX MXHBOTHBIX: JIPOOJIEHHE, TacTpyJsLus,



opranoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPSAMOE,
HerpsiMoe (TMYMHOYHOE). BriusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOIO paCTEHUS: CTPOEHUE CEMEHH, CTaluU
pa3BUTUSL.

JleMoHcTpanuu:

Tabnuue! u cxemsl: «@OpMbI pa3MHOKEHHsI OPraHU3MOBY, «/|BOIHOE OII0OAOTBOPEHUE Y
LIBETKOBBIX pPAacTeHUi», «BereraTuBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHue XpoMocOoMbl», «KJIeTOUHBIH LMK,
«Permukanus THK», «Mutosy», «Meios», «llpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKONUTAIOIINX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

ObopynoBanue: MHUKPOCKOI, MHKpomnpenapaTsl «CriepMaTro30usl MIIEKOIHUTAOIIETOY,
«litnexnerka Miekonuraromero», «KapuokuHes B KiI€TKaXx KOpEUIKa JIyKay», MarHUTHas
MoJenb-anmiaukanus «/lenenue kietku», moaens JJHK, moaens meradazHoil XpOMOCOMBI.

JIaGopaTopHble U paKTUYECKUe paboThI:

JIaGoparophas padora Ne 3. «HabtoqeHre MUTO3a B KJIETKaX KOHUMKA KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaboparopHast pabora Ne4. «M3ydeHWEe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HacnencTBeHHOCTh M U3MEHUMBOCTH OPTaHU3MOB.

[Ipeamer m 3amaum reHeruku. Mcropus pasButvs TreHETHMKU. Poip nmuronoruu  u
SMOPHOJIOrUH B CTAHOBJIEHUH I'€HETUKU. BKiax poccuiickux U 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToabl TeHeTHKH (TMOpUAONIOrMYEeCKUH, LUTOreHETUUYECKUH, MOJEKYISpHO-
reHerudeckuii). OCHOBHbIE TeHETHUYECKHE TOHATH. | eHeTnyeckas CHMBOJIMKA, UCTIONb3yeMast B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACIENOBaHUS  NPU3HAKOB,  yCTaHOBJIEHHblE  [. Mennenem.
MonoruOpuaHoe CKpelrBaHie. 3aKOH eIMHO-00pa3us ruOpuI0B epBoro nokojaeHus. [Ipasumno
JOMHMHHUPOBaHMs. 3aKOH paclleIuleHus Mpu3HakoB. ['mmore3a yucroTel ramer. llomHoe u
HEMNOJIHOE JOMUHHUPOBAHHUE.

JlurnbpuHoe CKpelyMBaHHE. 3aKOH HE3aBUCUMOrO  HACJIEIOBaHUS  IPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTMOPUIHOTO CKpELIMBaHMSA. AHAIU3UpPYIOIIEe CKpelIMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAaHU ISl ONPE/IETIeHUs] TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHMe Mpu3HakoB. Pabora T.Moprana 1o CLEIJIEHHOMY
HacJIeJOBaHMIO T'eHoB. Hapyienue cuenneHus reHoB B pe3ynbTaTe KpOCCHUHIOBEpa.

XpOMOCOMHasi TEOpHUS HACIEACTBEHHOCTH. [ eHeTuuecKkue KapThl.

I'eneTuka moma. XpoMOoCOMHOE OIpeaeNeHre 1Mojga. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W TeTeporamMeTHble OpraHu3Mbl. HaciienmoBaHue NPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBoCcTh. Buabl M3MEHUYMBOCTH: HEHACIEICTBEHHAas W HAcleACTBEHHas. Poip
cpedabl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOIU(PHUKAIIMOHHON
W3MEHUYMBOCTU. BapuanMoHHBI psii ¥ BapuanuoHHas KpuBad. Hopma peakuumm npusHaka.
KonuuecTBeHHbIE M KadeCTBEHHbIE INPU3HAKM M MX Hopma peaknuu. CBoiicTBa
MOIM(PUKAITIOHHON U3MEHUNBOCTH.

Hacnencreennasi, niy reHoTUNHYECKasi, ©3MEHUYUBOCTh. KoMOMHATUBHAS N3MEHYUBOCTb.
Meiio3 u 1moJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTannoHHas
M3MeHYUBOCTh. Kiaccuukanuss myTranuil: reHHble, XpOMOCOMHbIE, T'€HOMHBIe. YacTtoTa M



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3MmenunBoctyu H.U. BaBuiosa.

BuesigepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbI T'€HETHUKH YEJIOBEKA:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIM, IUTOTCHETUYCCKUH, OMOXUMHUYECKHA, MOJEKYISIPHO-
reHetudyeckuid. COBpEMEHHOE OIpEeAeNICHUE TE€HOTHUIIA: ITOJHOT€HOMHOE CEKBEHHPOBAHMUE,
TEeHOTUIIMPOBaHUE, B TOM uucie ¢ nomomibto I1I[P-ananusa. HacnenctBennsie 3a0onieBaHus
YyelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM MPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIHMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKY U JICUCHUSI TCHETHUECKUX
Oone3Hell. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHWE. 3HAUEHHE MEAMLIMHCKONM TE€HETHUKU B
MPEIOTBPALICHUH U JICUCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JeMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yerepukon, H.B. Tumodeen-
Pecoscknii, H.W. BaBunos.

Tabnuist 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 [IUTOreHEeTHYeCcKasi OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«urubpumHoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AWTHOPUIHOTO CKPEIIMBAHHS,
«Mero3y, «B3anmMoneicTBre alielIbHbIX T€HOBY, «['eHeThUecKne KapThl PaCTEHUM, )KUBOTHBIX
u 4denoBekay, «['eHeTuka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLEIJIEHHOTO C IOJIOM,
«KapuoTunsl dYenoBeka W JKHBOTHBIX», «Buael wu3MeHumBOCTHY, «MoauduKammoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Tpymnn KpoBu», «MyTalloHHas
U3MEHYUBOCTbY.

ObopynoBanue: Moaenu-anmuMkanun «MoHOrHOpuAHOE CcKpernuBaHue», «HemonHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHUKPOCKON U
Mukpornpenapar «Jpo3zoduna» (Hopma, myTanuu GopMbl KPbUTEEB H OKpPAcKu Telna), repoapuit
«I"opox moceBHOW».

JlabopaTopHbIe U MPaKTUIECKUE PAOOTHI:

JlabopatopHas pabora Ne5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO u
JTUTHOPUTHOTO CKPEUTUBAHUS Y AP030(UITBI HAa TOTOBBIX MUKpPOIIpErapaTaxy.

JlaboparopHas pabota Ne 6. «3ydenne Moau(pUKaMOHHONW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaGoparopHass pabGota Ne7. «AHanmu3 wMyTauuid y JApo30QHIBI Ha TOTOBBIX
MUKpOIpenaparaxy.

[IpakTuueckas padora Ne 2. «CocraBiieHue 1 aHaJIU3 POJOCIOBHBIX YEIIOBEKAY.

Tewma 7. Cenexius oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenmeknuss Kak Hayka M IPOLECC. 3apOXKACHUE CEIEKIMM M JOMECTHKALHs. YUYEHHE
H.W. BaBuioBa 0 1eHTpax MPOMCXOXKJIEHUS U MHOT000pa3usl KyJIbTYpHBIX pacTeHui. LleHTpbl
MPOUCXO0KICHHS IOMALTHUX )KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHbIE METOABI CelleKIni. MaccoBbIi M MHIMBUYaIbHBIH OTOOPHI B CEIEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIM3KOPOACTBEHHOE CKPEIIUBaHUE — MHOPHUIMHT.
UYucras nuHusa. CkpemmuBaHMe YHUCTBHIX JWHUK. [erepo3uc, wim TUOpUIHAS — CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3auss W €€ YCIeXH.
HcKyCCTBEHHBIN MyTareHe3 W MOJYyYECHHE MOJIUIIOUIO0B. JOCTHMIKEHHSI CENeKUUH PacTEHU,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buoTtexHonorusa kak oTpacib NPOU3BOACTBA. ['€HHAsT HWHXKEHEpHUA. IJTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranuszmoB. Kierounas wuxxenepus. Kietounble
KYJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. ODKOJOTHMUYECKHE M JSTHYecKkue mnpobiemel. TMO —
TeHETUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

[Toptpetsr: H.U. BaBuinios, 1.B. Muuypun, I'./l. Kapneuenko, M.®. BaHOB.

Tabmuupel u cxemsl: kapta «LIeHTpBI IPOMCXOXKAEHUS U MHOrooOpasus KyJIbTYpHBIX
pacteHni», «Ilopoasl JOMAaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3anusy, «Paborer  akamemumka M.D. UBanoBay, «llomumionams», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M IEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBanue: MyJSDKU TUIOJIOB U KOPHEIUIONOB TUKUX (DOPM M KYJIBTYpHBIX COPTOB
pactenuii, repobapuii «CeabCKOX0351iICTBEHHbIE PACTEHUS».

JIaGopaTopHble U paKTUYECKUE pabOThI:

Okckypeusi «OCHOBHBIE METOABI U JOCTHIKEHHS CEJIEKLIMU PAacCTeHUH M KUBOTHBIX (Ha
CEJICKLMOHHYIO CTaHIMIO, IUIEMEHHYIO ()epMy, COPTOUCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

1 yac B Henenmto, Bcero 34 yaca, U3 HUX 2 yaca — pe3epBHOE BpeMs

Tema 1. DBosoniOHHas OUOJIOTHSL.

[IpennocslIku BO3ZHUKHOBEHUS HBOJIIOLIMOHHOW TEOPUHU. OBOJIIOLIMOHHAS TEOpUs M €€
MecTO B OMoJI0ruy. BiusHue 3BOMIOLIMOHHON TEOpUH Ha pa3BUTHE OMOJIOTHM M IPYTUX HayK.

Cuzerenscrsa »BoioLMU. IlaneoHTONOrMYECKHe: MOCIENOBATEIBHOCTD IIOSBIICHUS
BUJIOB B MaJICOHTOJIOIMYECKOH JIETONUCH, IepexoiHble (opMbl. bruoreorpaduueckue: cxoacTBo
U paznuuue GayH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOIOrYecKHe: CXOACTBA M pa3ivuvs 3MOPHOHOB pa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHbIC, PYIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomonmonHas Tteopuss Y. JlapeuHa. Ilpennochuiku BO3HMKHOBEHHS [TapBHUHU3MA.
JBkyume cuiabl 3BOJIONMM BHUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE pu
OTPaHUYEHHOCTH PECYpPCOB, HEOINpeNeNEéHHas W3MEHYMBOCTb, OOphOa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOODP).

Cunrernueckast Teopus sBosonnu (CTI) u e€ 0OCHOBHBIE MOJIOKEHUS.

Muxkposontornus. [lomynsanysa kak eIMHUIA BUAA U 3BOJIOLUH.

JiBmxymue cuibl (pakTophl) IBOJIOLKUK BUIOB B MpHpoAe. MyTalmoHHbIN mpolecc U
KOMOHMHATUBHAsT W3MEHYUBOCTb. [lomymsiiyioHHble BONHBI U JApeld reHoB. UMzomsauus u

MUTpaIIys.
EctecTBeHHBII 0TOOp — Hampabistomui (akrop HBoOIUH. DOPMBI €CTECTBEHHOTO
otbopa.
[TpucnocoOJCHHOCTh ~ OPraHW3MOB  KaK  pe3yibTaT  dBoyonuu.  [Ipumepsl

MPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMoph03bl U UANO-aAANTALUH.
Bun u Bumgoo6paszoBanue. Kpurepuu Buaa. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.



Maxkposomonusi. @opmbl 3BoIONUN: (UIIeTHYECKas, TUBEPreHTHAsl, KOHBEPreHTHas,
napasuienpHasi. HeoOpaTuMOCTh SBOIOIHH.

[Ipoucxoxaenue  OT  HeCHEeLUAIM3UPOBaHHbIX  npeakoB.  [Iporpeccupyromas
crienuanu3anus. AanTuBHas pauarus.

JeMoHcTpanuu:

[Toptpetsr: K. JIunnen, XK.b. Jlamapk, Y. dapsun, B.O.KoBanesckuii, K.M. bap,
9. I'ekkenb, . Mromnep, A.H. CeBep1ios.

Tabmusr u  cxembl: «Pa3BuTue opraHmdeckoro wmupa Ha 3emiie», «3apoJbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «PopMbl OOprOBI 3a CyIIECTBOBaHHEY,
«EcrecTBeHHbli  0TOOp», «MHOrooOpasue copToB pacTteHuil», «MHoroo0Opa3ue mOpos
JKUBOTHBIX, «ITomynsiumy, «MyTtanuoHHas U3MEHYHUBOCTH, «ApoMopdo3bI»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cuisl 3Bomonun», «Kapra-cxema
mapiipyra nyremectsust Y. lapsuna», «boprba 3a cymectBoBanue», «lIpucnocoGieHHOCTh
opranu3MoBy, «I'eorpaduueckoe BupooOpazoBaHuey, « IKOIOTUYECKOE BUI000OPA30BAHUE.

O6opynoBaHue: KOJUIEKINUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0Op ILI0JI0B
U ceMsH, KoJulekius «[IpuMepbl 3alIUTHBIX NPUCHOCOOIEHUN Y IKUBOTHBIX», MOJENb
«OCHOBHBIE HaNpaBIICHUS DSBOJIOLUUY», 00bEMHAas Mojaenb «CTpoeHHe TOJOBHOTO MO3Tra
MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komiekius «DoOpMbl COXpPaHHOCTH HCKOIIAeMbIX
JKUBOTHBIX U PAcCTEHHII», MOAENb anrukanus «llepekpécT XpoMocom», BIaKHbIE MpenapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYmIKH», MUKporpenapat «Jlpo3odwmia» (HOpMa,
MyTaluu (OPMBI KPbUIHEB U OKPACKH TEJa).

JIaGopaTopHble U TPaKTUIECKHE PabOThI:

Jlaboparopnas padota Ne 1. «CpaBHeHuUE BUAOB 110 MOPPOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne?2. «OmnucaHue NPUCIIOCOONICHHOCTH OpraHu3Ma © €
OTHOCHUTEJIBHOTO XapaKTepay.

Tewma 2. Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA 3eMJle.

JloHay4HbIe MPECTABIEHUS O 3apOKIACHUN KU3HU. HaydHble rUmoTe3bl BO3BHUKHOBEHUS
KU3HU Ha 3emJyie: abuoreHe3 M TaHCIepMHUs. XHUMHUYecKas JBOJIONUS. AOHOTEHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCICPUMEHTAIBHOE  MOATBEPKICHUE
XUMHUYECKON 3BoMoIMKM. HauanpHble sTanel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MeOpaHHBIX CTPYKTYp U BO3HHKHOBEHHE MPOTOKJIETKH. [lepBbie KIETKU U UX
aBOOLMA. POPMUPOBAHUE OCHOBHBIX T'PYIII KUBBIX OPTAHU3MOB.

PasButue xu3Hu Ha 3emsie mo spam u nepuoaaMm. Karapxei. Apxeiickas — u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ TEPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUNCKHUH, I€BOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHI.

Me3o30iickas 3pa 1 €€ epuoIbl: TPHACOBBIN, FOPCKHI, METOBOM.

KaiiHo3zoiickas 3pa u €€ nepuoibl: MaJeOreHOBbIA, HEOT€HOBBIN, aHTPOITOT€HOBBIM.

XapakTepucTuka KJIMMaTa M TeOJOTMYECKHX MporieccoB. OCHOBHBIE ATalbl 3BOJIIOIUU
pPacTUTEIBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud H KUBOTHBIX. [losiBieHwme,
pacuBET U BBIMUPAHUE TPYII )KUBbIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BONOUUA. OCHOBHBIE CUCTEMATUUYECKUE
TpYyNIbl OPraHU3MOB.

DOBonronUsl 4eloBeKa. AHTPOIOJOrMs Kak Hayka. Pa3Butue mnpeacraBieHuil o
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3ydeHus: antpornoreHe3a. Cxo/ICcTBa M pa3andMs 4eJIOBEeKa
1 KUBOTHBIX. CHCTEeMaTHUECKOE TTOJIOKEHUE YEeTTOBEKa.



JIBwkymue cuiabl (pakTopsl) aHTpomoreHe3a. HacnmeiacTBeHHas HW3MEHYMBOCTh M
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYAHUM Tpy/a, MBIIIJICHHE,
peub.

OCHOBHbBIE CTaJMU U BETBU SBOJIIOIMM YEJIOBEKA: ABCTPAJIONUTEKU, UEIOBEK yMEIbIH,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymsbld. Haxonku
HCKOINAeMbIX OCTATKOB, BpPEeMsI CYIIECTBOBaHHS, 00JACTh pacnpoCTpaHEHHs, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIIME pachl: eBponeouHas (eBpa3uiickasi), HErpo-
aBcTpajoujHas  (9KBaTOpUAbHAsA), MOHTOJOWJHAs  (a3MaTCKo-aMepukaHckas).  YepTsl
OpUCHOCOOJICHHOCTH TPEACTABUTENECH UEeNIOBEYECKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnunctBO yenoBeueckux pac. Kpuruka pacuzma.

JeMoHcTpanuu:

[Moptpetsr: @. Pean, JI. Ilactep, A.W. Onapun, C. Muep, I'. FOpu, Y. JlapBus.

Tabnuie! u cxemsl: «Bo3HukHOBeHHEe CONHEYHON CUCTEMBI», «Pa3BUTHE OPraHUUECKOTO
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTka», «lIpokapuoTnueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mupay, «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUS
YeloBeKa U 4elIOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKHX HAXOJIOK
MPEJKOB COBPEMEHHOIO 4YeNOBeKay», «JlpeBHeilmme moan», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UenoBeueckre pachl».

Ob6opynoBanue: Mmymspku  «lIpoucxoxnenue denoBeka» (OIOCTBI aBCTPaJIONUTEKA,
NUTEKAaHTPOIa, HEAHAEpPTablla, KPOMAaHbOHIIA), CJAENKHA WIM M300pakeHHs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIMIEpbl, pyOuia, ckpebdia), TeoXpoHoJIornieckas Tabnuua,
KosuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX U PACTECHUII.

JIaGopaTopHble U MTPaKTUIECKHE PabOThI:

ITpakTruyeckas pabora Ne 1. «/3yueHHne HCKOMAaeMBbIX OCTATKOB PACTEHUH M KUBOTHBIX B
KOJUIEKLIASAX .

DKcKypcust «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbBIN HIIN
KpaeBeIUeCKUl My3eil).

Tewma 3. Opraau3mMbl U OKpyXaroias cpeja.

OKkojorusi Kak Hayka. 3ajaud W pas3fenbl dKOJIOrMH. MeTolbl 3KOJIOTHYeCKHX
MCCIIEJOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHas,  HAa3eMHO-BO3]yIlHas, IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (akropsl. Krnaccudukanus skonorndeckux (akropoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuotnyeckue  (QaxkTophl:  CBET, TEMIEparypa, BIAKHOCTb. DoTonepuoausm.
[TpucniocoOieHust OpraHu3MoB K JeHCTBHIO a0NOTHYECKUX (PaKTOpOB. bruosornyeckue puTMsl.

buotnueckne ¢daxkTopel. Bumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XHUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, koomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OHOTHYECKHUX
B3aUMOJICHCTBUI JJIs CYIIECTBOBAHUS OPTaHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTEPUCTUKU Nomyaauud. OCHOBHBIE TIOKAa3aTENN MOMYJISIUM:
YHUCIIEHHOCTb, IUIOTHOCTh, POXAA€MOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCIIEHHOCTH MOMYJISIIUK U €€ PeryJssaiusl.

JlemoHCTpanuu:

[Moptpetsr: A. I'ym6onbar, K.®. Pynbe, 3. I'ekkens.



Tabmuupr u cxemsl: kapta «[Ipupoanasie 30HBI 3eMiny», «Cpeapl 0OUTaHUS OPTAHU3MOBY,
«®Dotonepuoguzmy», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IOMYJISALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JIaGopaTopHbIe U PAaKTUIECKUE pabOTHI:

Jlaboparopuast pabota Ne 3. «Mopdornorudeckrne 0COOCHHOCTH PACTEHUH W3 pPa3HbBIX
MECT OOUTAHUS.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTrueckas padota Ne 5. «IToacuér MIOTHOCTH MOMYJIALMN pa3HBIX BUIOB PACTCHHUIN.

Tema 4. Coo011iecTBa ¥ 3KOJIOrHYECKUE CUCTEMBI.

CoobmectBo  opranuzmMoB —  Ouoneno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
NpOCTpaHCTBEHHAsI, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

DKOJOru4ecKre CUCTeMbl (dKocucTeMbl). [loHATHE 00 SKOCHCTEME U OMOTEOIeHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HIKOCHCTEMBI: IPOJIYLIEHTbI, KOHCYMEHTBI, PENYLICHTHI.
KpyroBopot BemiecTB M HOTOK 3HEPrHM B dKocucTeMe. Tpoduueckue (MHILEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTeld 3KOCUCTEMBI: OMomacca,
OPOAYKIHMsI. ODKOJOTHYECKHE MHUPAMUAbL: MPOAYKIMH, UYUCICHHOCTH, Ouomaccel. (CBoicCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAMOpEryIsiusi, pazsutue. CyKieccus.

[Ipupoanble 3KOCUCTEMBI. DKOCHUCTEMBI 03€p M pPEK. DKOCUCTEMa XBOWHOIO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE PKOCUCTEMBI. ATpO3KOCUCTEMBI. YpOo3kocucTeMsbl. buonornueckoe u
X035ICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (aktop ycroiunBoctu 3KocucteM. CoxpaHeHHe OUOIOTHYECKOTrO
pa3zHooOpasus Ha 3emiie.

Yuenue B.U. Bepnaackoro o Ouocdepe. ['panuiisl, coctaB u CTpykTypa Ouochepsl.
Xusoe BemectBo u ero QyHkuuu. OcoGeHHOCTH OHocdepbl Kak II100aTbHONW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouochepe.

KpyroBopotbl BemlecTB MU OMOr€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emnn. AHTPOINOTEHHBbIE W3MEHEHUs B Ouocdepe.
['moGasibHBIEC HKOJIOTUYECKUE TPOOTIEMBI.

CocymectBoBaHue npupoAbl U dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiuuBocTH Ouocepsl. OCHOBa PpAIMOHAIBHOIO YIPaBJIEHUS TMPUPOIHBIMU
pecypcamu U UX UCHojib30BaHuE. JlOCTHKEHHsI OMOJIOTMH U OXpaHa IPUPOIbI.

JleMoHCTpanuu:

[Moptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.I. Bepnanckuii.

Tabmuis! u cxemsl: «[lumeBsie nenu», «brUoIEHO3: cocTaB U CTpyKTypay, «IIpupoanbie
coobmectBa», «llenu nuranus», «Okonoruueckas nupamunay, «buochepa u uenoBex»,
«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jeca», «IDKOCHCTEMA XBOWHOro Jecay, «buoreHos
BOl0éMay, «ArpoueHo3», «llpumepHble aHTPONOreHHBIE BO3AEHCTBUS Ha MPUPOAY»,
«BaxHelme WCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnsitomas ouocheps», «DakTopsl Aerpaganuu mnousy, «IlapHukoBsiid 3¢ dekT», «PaKkTopbI
PaIMOaKTUBHOTO 3arps3HeHus: ouocdeprl», «O0mmas cTpykTypa ouocheps», «Pacnpocrpanenue
xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepsr», «KpyroBopor yriepoma B O6umocdepe»,
«KpyroBopot azora B mpupoae».

Ob6opynoBanue: Mojenb-anmuukanua — «TunuyHele  OMOLEHO3BI»,  repOapuit
«PacturenbHble  cooOmiecTBa», Komekuuu — «buoueno3», «Bpenurenu — BaKHEHIIMX



CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TrepOapud ¥ KOJUIEKIIMM pPACTEHUH U SKUBOTHBIX,
IIPUHAJJIEKALINE K Pa3HBIM SKOJIOTMUECKUM Ipynnam oaHoro Buaa, KpacHas kaura Poccuiickoit
Deneparun, N300pakeHNsI OXPaHIEMbIX BHIOB PACTEHUI U KUBOTHBIX.

INIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA TIPOI'PAMMBI 110
BUOJIOTUN (FA3OBBIlH YPOBEHb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHMUSI.

Cormacio ®I'OC COO ycraHaBiIMBarOTCA TpPeOOBaHUS K pe3yiabTaTaM OCBOCHHS
00y4aroIUMUCS IPOrpaMM CpeAHero ooiiero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
MIPEAMETHBIM.

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHUS Ipeamera «buoyorus» BbIIEIEHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHUE OOYYAIOUIMMHUCA  POCCHHCKOM  Ipa)KIaHCKOH
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYMEe MOTHUBALMU K OOydYeHHUIO OHOIOTWH, IIeJICHANpPaBIEHHOE pPAa3BUTHE BHYTPEHHHUX
yOeX)ACHUI TUYHOCTH Ha OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUYECKUX TPAAMIIMNA Pa3BUTHUS
OMOJIOTUYECKOT0 3HAHHWSA, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTHYECKOr0 00pa30BaHUs, HaJMYMe SKOJIOTMUYECKOTO IMPaBOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LIEJIN U CTPOUTD KU3HECHHBIC IIJIAHBI.

JIN4HOCTHBIE pe3y/IbTaThl OCBOCHHUS NpeameTa «bronorus» nocTurarorcs B €IHHCTBE
yueOHOW M BOCIUTATENbHON JESATENILHOCTH B COOTBETCTBUU C TPaJWLMOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMHM, IPUHITHIMHA B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUS M CIOCOOCTBYIOT IpOIECCaM CaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPa3BUTHS, PAa3BUTUS BHYTPEHHEW MO3MIMM JIMYHOCTH, NATPUOTU3MA,
YBaXXEHUs K 3aKOHY U IPaBONOPAJKY, YEJIOBEKY TPyAa U CTaplIeMy MOKOJIEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTO  OTHOIIEHHUS K  KyIbTYpHOMY  HACIEOUI0O U TPaJAUuLIUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit denepanuu, Mpupoae U OKPYKAKOLIEH Cpele.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro npeaMera «buonorus» 10KHbBI OTpakaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIMXCSl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIiecTBa,
pacIIMPEHHUE KU3HEHHOIO OIBITa U OIBbITa JEATEIBHOCTH B IPOLECCE peaanu3aluy OCHOBHBIX
HaIpaBJIE€HUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa’x1aHCKOTO BOCITUTAHHSL:

cOPMUPOBAHHOCTh TPAXKIAHCKON TO3UIMH OO0y4aromerocss Kak aKTUBHOTO u
OTBETCTBEHHOT'O YJIeHa POCCUHCKOI0 OOIIECTBa;

OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX INpaB U OOA3aHHOCTEH, yBaX€HHE 3aKOHAa U
IIPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITETbHOCTH MPU CO3JIaHUH YUEOHBIX TPOEKTOB,
pelIeHrnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TIO3UIHUIO 110 OTHOIIECHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBSCHATH €€;

YMEHHE VYUYUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOIEH C pa3HBIMHU YOEXKACHUSIMH, KYJIbTYPHBIMU LIEHHOCTSIMU U COL[MAJIBHBIM
MTOJIOKEHUEM;



TOTOBHOCTh K COTPYAHMYECTBY B TPOIECCE COBMECTHOI'O BBIMOJHEHUS YYEOHBIX,
MIO3HABATEJIbHBIX M MCCIENOBATENIbCKUX 3a/1ad, YBAXKUTEIBHOE OTHOIIEHHE K MHEHMIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OHOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTH K TYMaHUTAaPHON U BOJIOHTEPCKOU IEATEIIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh POCCUNCKOMN TPa’kJaHCKON WICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUS
K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTHU Iepea PonuHoii, ropocTu 3a CBOM Kpaii, CBOIO
Ponuny, cBO# S3bIK U KYJBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K TMPUPOJHOMY HACIEAUI0 U TaMsATHUKaM IPUPOJIbI,
JnocTHXkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CMOCOOHOCTh OLEHMBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosoruu, MOHMMaHUe 3HAYCHHUs OMOJIOTUY B TIO3HAHUH 3aKOHOB IPHPO/IBI, B )KU3HU YEIOBEKa U
COBPEMEHHOT'0 00IIIeCTBa;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K ciyKeHHi0o OrTedecTBY M €ro 3amiure,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOMM POJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO MPHUHSTHUS LIEHHOCTeH CEeMEWHOM XM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccumn;

4) 5CTETUYECKOTr0 BOCITUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOUAsi 3CTETUKY ObITa, HAYUHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOLICHUI;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3AEHCTBUS )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢husnueckoro BOCIUTAHHUS:

MOHMMAaHME U peau3alys 3J0pOBOro U 6€30nacHoro oopasa *HU3HH (3710pOBOE MUTAHUE,
coOIofieHre TUTUEHHYECKUX TMPaBUJI U HOPM, COAlaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas (¢u3nMdeckas aKTUBHOCTb), OEpEeXHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOLIEHUSI K COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE LIEHHOCTH TMpaBWJI WHIWBUIYaJbHOTO M KOJUIEKTUBHOTO O€30macHOro
MOBE/ICHUS B CUTYaLUSAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHUE MOCJIECJCTBUI U HENPUITHE BPEIHBIX MPHUBBIUEK (YMOTPEeOJIEHUS aIKOTOJIf,
HapKOTUKOB, KypeHUs);

6) TpyIOBOTO BOCIIMTAHHSI:

TOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYI0JI00He;

FOTOBHOCTb K  AaKTUBHOM  JEATENIBHOCTM  TEXHOJIOTMUYECKOM U COLMAaIbHOU
HAIpPaBJIEHHOCTH, CMOCOOHOCTh WHULMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIHHO BBIIOJIHATH
TaKylo JAesITeIbHOCTb;

MHTEpEC K paziu4HbIM chepam npodeccuoHaNbHON NeATENIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HaAHHBII BBIOOP OymyIieit mpodeccuu 1 peaaTu30BbhIBaTh COOCTBEHHBIEC )KU3HEHHBIE TIAHBI;



TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH
JKU3HU;

7) 9KOJIOTHYECKOTO BOCIIUTAHUS:

HKOJIOTHYECKH 11eNIeCO00pa3HOe OTHOIICHUE K MPUPO/IEe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBILICHUE YPOBHS 3KOJIOTUYECKOW KYIbTYPbl: MPUOOpETEHHE ONbITa IIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOHBIX MOCIEICTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

OCO3HaHHUe TN100aIbHOr0 XapaKkTepa 3KOJOTHYECKUX MPOoOJIeM U MyTei X pelieHus;

CIOCOOHOCTH MCMOIb30BaTh MPUOOPETaEMbIE MPU U3YUYEHUU OMOJIOTHH 3HAHUSI U YMEHHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C palMOHAIBHBIM IMPHPOJIONONB30BaHIEM (cOOI0AeHNE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PABHOBECHUS B IKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPUATHE ACUCTBUM, NPUHOCAIIUX BpEl OKpPYXKaloLeHd IPUPOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSTHBIE HYKOJOTMUECKUE MOCIEACTBUS MPEITPUHUMAEMbIX
JEMCTBUM U IPEAOTBPALLATh UX;

HaJU4he PAa3BUTOIO SKOJOTMYECKOI'O0 MBIIUICHUS, SKOJOTMYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH 3KOJIOTMYECKOW HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMHU B
[I03HABATEJIbHON, KOMMYHUKaTUBHOW M COLIMAJIBHOM IpPAaKTHKE, FOTOBHOCTU K YYacTHUIO B
MPAKTUYECKOM IESITETbHOCTH IKOJOTMYECKOW HAMPABIEHHOCTH;

8) LIeHHOCTH HAayYHOT'O MO3HAHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPAaKTUKH, OCHOBAaHHOIO HA JMAJoOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

COBEpILECHCTBOBAHUE  A3BIKOBOM M YMTATEIbCKOM  KYJIbTYpbl Kak  CpelCTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMU U NTO3HAHUS MUPA;

MOHUMaHUe crhenuPUKU OMONOTUU KaK HayKd, OCO3HaHHe €€ poiau B (OPMUPOBAHUU
PAlMOHATILHOTO HAYYHOT'O MBIIIIEHUSI, CO3JaHUH 1IEIOCTHOTO MPEICTaBICHHUSI 00 OKpYKarolleM
MUpE Kak O €IWHCTBE IMpHUPOAbI, 4YeIOBEeKa M oOulecTBa, B MO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH NpoodieM COXpaHEeHUsl IPUPOIHOTO PaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMH Ul COBPEMEHHOM LMBUIM3ALNN: 00eCTIeYeHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3aHUS MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 TII00ABHBIX
HKOJIOTMUYECKUX MPOOJIeM U o0ecTieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAIUOHATIBHOMY
MCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTHYECKUX 3HAHUI B II€JIAX MOBBIILIEHUS 001en
KYJIbTypbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH KaK COCTaBHOM dYacTH (DYHKIIMOHATIBHON
rPaMOTHOCTHU o0y4arouuxcs, GopMUpyeMoil pu U3ydyeHun OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIONIB30BAaTh TMOJIy4aeMble 3HAHUSA Ui aHAIW3a W OOBSICHEHHS SIBICHUN
OKPYKAIOIIET0 MHUpa M MPOUCXOIAIIMX B HEM HW3MEHEHUH, YMEHHE JenaTh 00OOCHOBAHHBIE
3aKJTIOYEHHUST HA OCHOBE HAay4HbIX (DAaKTOB W HMEIOMIMXCS JaHHBIX C IEJbI0 TONy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS ISl PELICHUS
po0JIeM B peasIbHBIX )KU3HEHHBIX CUTYAIUAX;

OCO3HaHHE LIEHHOCTU HAYYHOU JEsITeIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATEbCKYIO ASITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CITOCOOHOCTh K HEMPEPHIBHOMY O0Opa30BaHUIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUU 10 OHOJOTUU B COOTBETCTBHH C >KU3HCHHBIMHU
OTPEOHOCTSAMU.

B mpomecce oCTMKEHUS JMYHOCTHBIX PE3yJbTAaTOB OCBOCHHS OOYYarOIIUMUCS
nporpaMMbl TI0 OWOJIOTMM Ha YpPOBHE CpeaHEro oOmero ooOpa3oBaHus Y OOYYarOIIMXCs
COBEPIICHCTBYETCS SMOLMOHANLHBIN UHTEIIEKT, MPEenoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHHE,
BUJICTh HANPaBJICHUsI pa3BUTHS COOCTBEHHOM SMOIMOHANBHON c(epbl, ObITh YBEPEHHBIM B ce0e;

camMoperyJIupoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yYMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIMH, BKIIIOYAIONICH CTpEMJICHHE K JOCTHIKCHHIO IEId U YyCIeXYy,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, ICXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAONIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSHUE IPYTHX,
VUUTBHIBATh €r0 MpPH OCYIIECTBIEHUHM KOMMYHUKAIIMHU, CHOCOOHOCTH K COYYBCTBUIO U
COTIEePEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIUX CIIOCOOHOCTh BBICTpAaUBaTh OTHOILIEHUS  C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBIIATh HHTEPEC M pa3periaTh KOH(IUKTHL.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOSHUS yu4eOHOTO IIpeaMeTa «BHoIorusy BKIIFOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEXKIUCIUIUTMHAPHBIC
(MeXTnpeIMeTHbIC) OOIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
U cHeru(uKy METOA0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUS,
SBIICHUE, TPOIECC, CHUCTeMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, MCCIeAOBaHUEe, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYTHX), YHHUBEpCaJIbHbIC
yueOHbIe JeicTBUS (MO3HAaBaTeIbHbIC, KOMMYHUKATUBHbBIC, PETYISITHBHBIE), 00eCreunBaroIInue
dbopMupoBaHre (QPYHKIIMOHAIBHON TPaMOTHOCTH U COIMAbHOM KOMIETEHIIUH OO0YYaroIuxcs,
CIIOCOOHOCTh oOyJaronuxcs HCII0JIh30BaTh OCBOCHHBIE MEXIUCITUTIITHHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCATbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAIbHON NPAKTHKE.

MeTtanpeMeTHbIe Pe3yNIbTaThl OCBOCHHUS MPOTPAMMBI CPEIHET0 OOIIero oOpa3oBaHUS
OTpaXkaroT:

OBnaneHne yHUBEPCAIbHBIMHU Y4eOHBIMH TO3HABATEIHHBIMU JCHCTBUSIMHU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUS:

CaMOCTOSITENNLHO (DOPMYIHPOBATh M aKTyaJIM3HpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWW 3HAHUN MPUEMBI JIOTHYECKOTO MBINUICHUS (aHAN3a,
CHUHTE3a, CpaBHEHUS, Kilaccudukauu, 0000IIEeHus), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
MOHSTHH (BBIICIIATH HX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATE CBSI3H C JIPYTUMU TIOHSTHSIMH );

OTIpECTATh NN JEeATENbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPHUH HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTAThl AEATEIHLHOCTHU C MOCTABICHHBIMU IEISIMU;

WCIOJIb30BaTh OMONIOTUYECKUE TIOHATUSA JUIsl OOBsICHEHHs] ()aKTOB U SIBICHUH KHBOU
TIPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (WMHIYKTUBHBIC, JeAyKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,



IPUMEHATh CXEMHO-MOJEIbHbBIE CPEJICTBA JUISl NPEICTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILICHUHA B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUM pa3zHOro poa,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH peIIEHUS MpoOJeMbl C y4éTOM aHalIM3a HUMEIOIUXCS
MaTepuaibHbIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JEATENBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB ILIEIIAM,
OLIEHUBATh PUCKH ITOCIIEICTBUI NeATEIbHOCTH;

KOOPAMHUPOBaTb M BBIIOJIHATH pabOTy B YCIOBHMSIX pPEaIbHOrO, BUPTYalIbHOTO U
KOMOHMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX Ipo0JIeM;

2) 0a30BbBIC UCCIEAOBATEIBCKUE ICHCTBHS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIIEOBATENLCKOW U MPOEKTHON JIEATEIIbHOCTH, HaBBIKAMU
pazpemieHust mpodiem, 001a1aTh CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TOUCKY
METO/I0B PELICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMUHBIX METOJIOB [TO3HAHHUS;

UCIOJb30BaTh PA3IMUYHbIe BHJIBl ACSITEIBHOCTH HO INOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B y4EOHBIX CUTYyalUsX, B TOM 4YHUCIE MpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(bopMHpOBATh HAYYHBIH THUI MBIIIJICHUS, BIAJIeTh HAYYHOH TEPMHHOJIOTUEH, KITIOYEBBIMH
TOHATUSIMH U METOJAMU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENBbHON ACATEIBHOCTU U
KU3HEHHBIX CHTYalUsX;

BBISIBJIATh TPUYMHHO-CIIEJCTBEHHBIE CBSI3M M AaKTYaJM3UpPOBaTh 3ajayy, BBbIJBUIATh
TUNoTe3y €€ pelleHHs, HaXOAWUTh apryMEHThl JUId JJOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3ajJ]aBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

aHAJM3UpPOBaTh IIOJIyYEHHBIE B XOJA€ pELICHHUs 3aJaud pe3yibTaThl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATH PUOOPETEHHBIH OIBIT;

OCYILIECTBIIAThH LIEJ€HANPABICHHBIN MOMCK MEpEeHoca CPEICTB U CIIOCOOOB ACHCTBUS B
pOoECCHOHANIBHYIO CPENY;

yMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  MPAKTUYECKYl0 o0jacTu
KU3HEJEATEIIBHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEeIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE WJEH, Mpe/ularaTb OPUTHHAJIBHBIE MOJIXOAbI M PELICHUs, CTaBUTh
npoOJIeMbl U 33aJauu, IOMyCKaloIue aJbTepHATUBHBIE PELICHNUS;

3) pabota ¢ uHpOpMaIuei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpManuu (Tekcte ydyeOHOro mocoOus,
HAyYHO-TIOMYJISIPHOM nHUTeparype, OMOJIOTHYECKUX CIIOBapsAX M CIPAaBOYHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh WHGOPMALMIO DPAIMYHBIX BUIOB U (QOpPM
IIPEJICTaBJICHUS], KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HENMPOTUBOPEUUBOCTH;

(dbopMyIMpOBaTh 3ampochl M MPUMEHSTh pa3IM4YHBIE METOABI MpPU TMOHCKE U O0TOOpe
O6uonornyeckoi HHGopMaIK, He0OXOIUMOM /7S BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIH,
COBEpUICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3IUNYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMANbHYIO (QOpMY MpeACTaBlIeHUs OHOJOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIbI, PUCYHKH U JIPYTrOe);



WCIIOJIb30BaTh HAy4yHBIH $3bIK B KAauecTBE CpPEICTBA Mpu paboTe ¢ OHOIOrHYecKOn
uHpopManueil: MPUMEHATh XUMUYECKHe, (PU3NUECKUe U MaTeMaTUYecKHe 3HAKW U CHUMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpy, HCIIOIB30BaTh W TNPEOOpPa3OBBIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJAJIETh HAaBbIKAMHM pPACIO3HABaHMA W 3aIIUTHl MHPOpPMALUH, HHGOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

OBnazeHue yHUBEPCAIbHBIMA KOMMYHUKAaTUBHBIMU J€HCTBUSAMM:

1) obmienwue:

OCYILIECTBIISITh KOMMYHHKAIIMHU BO BceX cepax KU3HU, aKTUBHO y4acTBOBATh B JAMAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XKTaeMoOil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYKIEHHUSI OTHOCUTEJIbHO BBINOJIHEHMSI NpeUlaraéMod 3aJaud, Y4YWUTHIBaTb WHTEPECHl U
COIIACOBAHHOCTb MMO3ULIUI APYTUX YYaCTHUKOB JUAJIOTa WM JUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHUS, MOHMMATh 3HAUYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DJIUKTHBIX CUTYallul, yMETh CMAT4aTh KOH(PIUKTHI U
BECTHU [1EPETOBOPBHI;

BIIQJIETh PA3IMYHBIMHU CIIOCOOAMH OOIEHUS U B3aUMOJICHCTBHS, MOHHUMATh HAaMEPEHHUS
JIPYTHUX JIIOJIeH, POSIBIISITh YBAXKUTEIHLHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHOU dopme
(GopMyIUpPOBATH CBOM BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIb30BAaHHEM S3BIKOBBIX
CPEACTB;

2) coBMECTHAsl JeSTEIbHOCTD:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW M UHIUBUAYAIbHON pabOThI MpU
pelieHur OMOJIOTHYecKON MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOCHCTBYS IPU pELICHUH YueOHOM 3a/1auH;

BbIOMPATh TEMaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ y4ETOM OOLIMX MHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

NPUHUMATh LEJIHM COBMECTHOM JI€ATENbHOCTH, OPraHU30BBIBATb M KOOPJIWHUPOBATH
JNIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBHUH, PaCHpEleNiaTh POJIM C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Kau€CTBO CBOETO BKJIAJIa U KaXKJA0I0 yYaCTHUKA KOMaH/bl B OOIIUI pe3yabTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IIpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEU C IO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIATh TO3UTUBHOE CTPATETMUYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalMsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

OBnazeHne yHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMMU:

1) camoopranuzanus:

UCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS AJI BBIABIECHUS NMpOOJIeM U UX pelIeHus B
KU3HEHHBIX U YUE€OHBIX CUTYalHsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM IeJIeBble M CMBICIOBbIE YCTAaHOBKH B
CBOMX JIEHCTBUSAX M IIOCTYNKax IO OTHOUIEHWIO K JKMBOM IPHUPOJE, CBOEMY 3/I0POBBIO
3/10POBBIO OKPYXKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATENbHYIO JESTENbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3aJayll B OOpa30BaTEIBHOW NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJILHO COCTaBJISITh IUIAH PELIEHUs IPOOIEMBI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimpsATh paMK1 y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO ILIMPOKOW HPYIUIMH B Pa3HbIX
001acTAX 3HaHUI, TOCTOSIHHO MOBBILIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBIN YPOBEHb;

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHOMN peIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI
U MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIleHMS;

OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEUICHMS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNbTaTOB ACATEIbHOCTH;

3) npuHsTUA ce0sl U APYTHUX

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIHOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

IIpeameTrHble pe3yibTaTbhl ocBoeHUsd MpopamMMbl COO mno Ouosorud Ha 0azoBOM
YPOBHE BKJIIOHYAIOT crenuduueckue s ydeOHoro mnpeamera «buojorus» HaydHble 3HaHMA,
YMEHUS U CIIOCO0BI AEUCTBUI 10 OCBOCHHUIO, HHTEPIIPETALMU U ITPe0Opa30BaHUIO 3HAHUMN, BUJIbI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHMS M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX J>KU3HEHHBIX CHUTYalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeaMeTHbIE PE3YyIbTaThl IPEICTABICHHBI 110 TOAAM 00Y4YEHHUS.

IIpenmerHble pe3yabTaTbl 0cBOeHUs1 YueOHoro npeamera «buosiorus» B 10 kiaBcce
OTPAasKAIOT:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTUM B CHUCTEME HAY4YHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJEpKaHUE OMOIOIMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, Merabonu3M (0OMEH BEIIeCTB W  NPEBpAIlllEHUE HHEPruu), TOMeocTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, H3MEHUYUBOCTh, POCT U Pa3BUTHE;

yYMEHHE Hu3Jaratb OWOJIOTUYECKHE TeOopuHu (KJIETOYHAs, XpPOMOCOMHas, MyTallMOHHas,
LEHTpaJlbHasl JIorTMa MOJEKyJspHOM Oumornorum), 3akonsl (I'. Mennmens, T.Moprana,
H.U. BaBunosa) u ydeHus (0 EHTpax MHOroo0pa3us U MPOUCXOKICHHUS KYIbTYPHBIX PACTCHUN
H.N. BaBunosa), onpenensTh TpaHULbl MX TPUMEHUMOCTH K JKUBBIM CHUCTEMAM;

YMEHHUE BJIaJIeTh METOJJaMH Hay4YHOT'O MO3HAHUS B OMOJIOTUU: HAOJIOJJEHUE U OIMCAHHE
KHUBBIX CHCTEM, IIPOLECCOB U SBJIEHUN, OpraHU3alusi U TMPOBEACHHE OHUOJIOIMYECKOTO
DKCIIEPUMEHTA, BBIIIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYYEHHBIX PpEe3YJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATHUH,
TEOPHI M 3aKOHOB, YMEHHE JI€TIaTh BEIBOABI HAa OCHOBAHWM MOJYYEHHBIX PE3YyJIbTaTOB;



YMEHHE BBIJICNATH CYIIECTBEHHbIE NIPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: OOMEHa BEILECTB U
NpEBpaIlCHUs] YHEPTUU B KIIETKE, (POTOCHMHTE3a, MIACTUYECKOTO U SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHSTH MOJIyYeHHbIE 3HAHUS U1 00BSICHEHUSI OMOJIOTUYECKUX MPOLIECCOB U
ABIICHUM, JJS TPUHATUS MPAKTUUYECKUX PEIICHUH B IOBCEJHEBHOW MU3HU  C LEJBIO
oOecrnieueHrs OE30MaCHOCTH CBOETO 3/I0POBBS M 3[0POBBSI OKPYXKAIOUIUX JIIOJEH, COOII0ICHUS
HOpPM T'PaMOTHOTO MOBEACHUS B OKpYKaIOIeH MPUPOAHOI cpejie, TOHUMaHUuEe HEOOXOAUMOCTH
UCTIOJIb30BAaHUS JOCTIDKCHUI COBPEMEHHON OMOJOrMHM ¢ OMOTEXHOJIOTUH I palloOHAIBLHOTO
IPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIEMEHTApHbIE TIE€HETHMUECKHE 3aJadyld Ha MOHO- U JUTHOpUIHOE
CKpEIIMBaHKE, CLEIUICHHOE HACIe0BaHHE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKpPEIIMBAHUS
JUTSL TIpEe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOIHATH J1a00paTOpHbIE U MpakTU4Yeckue padoThl, cOOII0IaTh MpaBMiia MpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBAThb W HHTEPIPETUPOBATH MHGPOPMAIUIO OHOJIOTHMYECKOTO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS M3 pa3JUYHbIX HMCTOYHUKOB (CpelncTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIONYJISIPHBIE MaTepHalIbl), ITUYECKHE ACMEKThI COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
OMOJOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

IIpeameTHbIe pe3yabTaThl 0CBOeHHs Y4eOHOro npeamera «buosiorus» B 11 kiacce
O0TPaKAIOT:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W POJM OMOJIOTHM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAY4YHOW KApTHUHBI MHUpA U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeILeHUS )KU3HEHHbIX 3a/1a4;

YMEHUE pAaCKphIBaTh COJAEpXKAaHUE OWOJIOTHYECKUX TEPMHHOB U TOHATUMA: BHII,
NOMyNsiiusi,  TeHOMOHI,  SBONIONMS,  ABWKYyIIHEe  cuibl  ((akTopbl)  IBOJIOLUH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHMJI000pa30BaHUE, SKOJIOTMYEcKHe (DAKTOpPbI, HKOCUCTEMA,
NPOAYLIEHThl, KOHCYMEHTBI, pEAYLEHTbl, UENU MHUTAHMUS, DJKOJOTMYecKas MHpaMUJa,
OuoreoneHo3, ouochepa;

yMEHHE u3Jaratb OuojiorTHYeckue Teopuu (dBoounoHHas Teopuss Y. JlapBuHa,
CHUHTETHYECKas TEOpHs SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJBIIIEBOIO CXOJCTBA
K.M. bapa, yepenoBanus Ti1aBHbIX HanpasieHUH U myteil sposmronuu A.H. CeBeprioBa, yueHus o
ouocdepe B.I. BepHaackoro), onpeaensiTh TpaHUIIBI X TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOJAaMH HAay4YHOTO MO3HAHUS B OMONIOTUU: HAOIIOJCHHE W OMHCAHUE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ TPOBENEHHE OHOJIOTHYEeCKOTrO
HKCIIEPUMEHTA, BBIJIBMDKEHHE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEX]Y HCCIEAYEMbIMU
BEJIMUYMHAMU, OOBSICHEHHWE TOMYyYEHHBIX PE3YNIbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TMOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJbI HAa OCHOBAHHUH MOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKH CTPOCHHUS OHOJOTHYECKUX OOBEKTOB:
BUJIOB, MOMYJISIIIMM, MPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOr€OLIEHO30B U IKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,



BHJ1000pa30BaHMsl, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JACHCTBHUS JKOJIOTMUECKHX (haKTOPOB Ha
OpPTaHU3MBI, TIEPEHOCA BEMIECTB M MOTOKA YHEPTHH B 3KOCHCTEMAX, AHTPOIIOTC€HHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEHIECTB U OHMOT€OXMMHUYECKHX IMKJIOB B
ouochepe;

YMEHHUE MPUMEHSATH MOJyYeHHbIC 3HAaHUS JUI OOBSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
ABIICHUM, JJs TPUHATUS NPAKTHUECKUX PEUICHHH B TOBCEAHEBHOW KH3HU  C LEJbIO
oOecrnieueHrs OE30MaCHOCTH CBOETO 3/I0POBBS M 3[0POBBSI OKPYXKAIOUIUX JIOJEH, COOII0ICHUS
HOPM TI'PaMOTHOTO MOBEACHUS B OKpYKaloIel MPUPOAHOI cpejie, TOHUMaHUue HEOOXOAUMOCTH
UCIIONIb30BAaHUsl  JOCTMDKEHUH  COBpPEMEHHOM  Ouojoruu Ui palMoOHAIbHOIO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh JJIeMEHTapHble OMOJIOTWYECKHE 3a/1auM, COCTABIATH CXEMbI IepeHoca
BEILECTB U SHEPTUU B IKOCHCTeMaxX (LENU MUTaAHUSA);

YMEHHUE BBIMOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE paboTHl, COOMI0IATh NMpaBUiIa MPU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MH(POPMAIUIO OHOJIOTHMYECKOTO
COJIepKaHusl, BKIIIOYAIONIYIO TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOM HWH(OpMAalLMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TIIJI0OANTbHBIC
HKOJIOTHYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 10 OTHOIIEHHIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIEHUs, 0000IIas
Ouonornyeckyro WHGPOPMANKMI0O W3 HECKOJIBKMX HWCTOYHHMKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOI'O NPEIMETA
«BHAOJOI'Us»

10 KJIACC
DJIeKTPOHHbIE
HaumeHnoBanue pa3aesioB 1 TEM IPOrpamMmmabl Koar-so (HH(])pOBLIe)
qacoB 06pa30BaTenLﬂue
pecypcbl
TEMA 1. BUOJIOTHSI KAK HAVYKA (2 u)
1. Buosnorust kak Hayka 1 http://www.virtulab.net

https://globallab.org/ru/cou
rse/cover/nachala_biologii.
html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

2. MeToabl MO3HAHUS )KMBOM MPHPOAbI 1 http://www.virtulab.net
https://globallab.org/ru/cou
rse/cover/nachala_biologii.
htmi#.YwKoBxxBxdg

www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 2. )KUBBIE CUCTEMbBI U UX OPTAHU3ALIMA (1 u)



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

3. buosornyeckue cHCTeMbl, NMPOLECCHl M HX
u3yueHHe

http://www.virtulab.net
https://globallab.org/ru/cou
rse/cover/nachala_biologii.
html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 3. XUMUYECKUII COCTAB U CTPOEHUE KJIETKU (8 u)

4. Xumudeckuid cocraB KJeTku. Boma m
MHHepPaJIbHbIE COJH

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

5. beaxku. CoctaB u cTpoeHne 0eJIKOB

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

6. DepMeHTHI — OuoJioruvyecKmne
KATAJIHU3aTOPbI

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

7. Yraesoabl. JINnuabl

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

8. HykuienHoBble kKucJaoTbl. AT®

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

9. Ucropussi U MeTOoAbl M3yYeHHUS] KJIETKH.
Kuerounas teopus

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

10. Kinerka kak HeJIOCTHAA KUBAsi CUCTEMA

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

11. Crtpoenue
PHOTHYECKOH KJIETKHU

IyKa-

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 4. XUSHEJEATEJIbBHOCTDH KJIETKH (6

4)

12. Oomen BemecrB. Ili1acTuyeckuii o0OMeH.
doTocuuTe3. XeMOCHHTE3

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
i.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

13. DHepreTnyeckuii 00MeH

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

14. BuocunTes 0eIKa

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

15. HekJierounbie ¢popmMbl :KH3HA — BHPYCHI (

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 5. PASMHOXXEHUWE U UHAUBUAY AJIbHOE PA3BBUTUE OPI"TAHU3MOB (5 u)

16. Ku3HeHHBIH HHUKJ KJeTKH. J[leleHue
KJeTku. Muro3

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

17. ®opMbl pa3MHOKEHUS OPraHU3MOB

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

18. Meiio3

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

19. OOpasoBanme M Ppa3sBUTHE MOJOBBIX
kJ1eTok. OmionoTeopeHue

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
i.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

20. UnpuBuayaibHOE pa3BUTHE OPTraHU3MOB

http://www.virtulab.net
https://globallab.org/ru/cou
rse/cover/nachala_biologii.
html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 6. HACJIEACTBEHHOCTb U UBSMEHUMBOCTbH OPTTAHU3MOB (8 u)



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

21. I'eHeTHKa — HAayKa 0 HACJEACTBEHHOCTH H
U3MEHYHUBOCTH

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

22. 3aKOHOMEPHOCTH HacJIe0BAHUSA
npu3HaKkoB. MoHOru0puaHoe CKpenuBaHue

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

23. JIuruOpuaHoe CcKpemuBaHue. 3aKOH
HE3aBHCHMOI'0 HACJIeJ0BAHUS NIPU3HAKOB

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

24. CuenJieHHOe HaCJIeI0BaHue NMPU3HAKOB

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

25. I'eHeruka moJjia. Hacaexosanmue http://www.virtulab.net

MPHU3HAKOB, CIEeNJIEHHbIX https://globallab.org/ru/co

C M0JIOM urse/cover/nachala_biolog

i.html#. YwKoBxxBxdg
www.sbio.info

www.drwin.museum.ru
www.greeninfo.ru

26. UsmenuuBoctb. HeHaciencrBeHHasi http://www.virtulab.net

U3MEHYUBOCTH https://globallab.org/ru/co

urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
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http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

27. HacaeacTBeHHAs: M3MEHYNBOCTEH

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

28. I'eneTnka 4ej10BeKa

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 7. CEJIEKLIS OPTAHM3MOB. OCHOBbBI BUOTEXHOJIOI'MU (3 u)

29. Ceslekumsi KaKk HaAyKa U NMpoIilecc

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

30. MeToapl M JTOCTH:KEHUS
pacTeHui U ;KUBOTHBIX

CCJICKIIMAN

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

31. BuorexnoJjorus
NPOU3BOJCTBA

KakK oTpaciib

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

PE3EPB

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

34

KJIACC
HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

Koa-Bo
4acoB

DJIeKTPOHHbIE
(undposBbie)
oOpa3oBaTeJibHbIE

pecypcbl

TEMA 1. 5BOJIIOIIMOHHASI BUOJIOTUA (9 u)



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/

1. DBosronust 1 METOABI €€ H3yYeHHS

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

2. HUcropusi pa3BuTHsi NpeacTaBjeHUuil 00
IBOJIIOLINH

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#.YwKoBxxBxdg
www.shio.info
www.drwin.museum.ru
www.greeninfo.ru

3. Bua: kpurepun u crpykrypa. lHonynsuus
KaK JIeMeHTapHasi eIMHULA BHA

http://www.virtulab.net
https://globallab.org/ru/cou
rse/cover/nachala_biologii.
html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

4. JIBmxymme CHJIBI (31eMeHTapHbIe
(¢axTopsl) 3BoTIOIIUN

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
i.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

5. EctecTBeHHbIil 0TOOP U ero ¢gopmbl

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

6. Pe3yabTarsl IBOJIIOIHU:
NMPHUCIOCO0JIEHHOCTh OpPraHu3MoB "
BH1000pa3oBaHue

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
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http://www.virtulab.net/
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http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

7. HanpasJjieHHs ¥ IIyTH MAKPO3BOJTIOLHHU

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 2. BOSHUKHOBEHUE U PABBUTHUE XN3HU HA 3EMJIE (9 u)

8. Hcrtopusi :ku3Hu Ha 3emiie U MeTOAbI eé
u3ydeHnusi. ['mnore3pl MpoOUCXOKAEHUS KU3HU
Ha 3emuie

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

9. OcHoOBHBIE 3TaNbl IBOJIIOIUH
opraHuveckoro mMmpa Ha 3emiie, pa3BUTHE
JKU3HU 110 paM U NepHoIam

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

10. CoBpemeHHasi cucTeMa OPraHU4YeCKOro
MHupa

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

11. DBosIONMA YeJIOBEKA (AHTPOIOreHe3)

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
i.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

12. JABuKymue CHJIBI (pakTopnl)
aHTpONoOreHe3a

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
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http://www.greeninfo.ru/
http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/

13. OcHOBHBIE CTAAUH YBOJIOLNH YeJI0BEKA

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

14. Yenoseyeckume pacbl W NPUPOAHBbIE
ajanTanuu yejoBeKa

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 3. OPTAHU3MbI 1 OKPYXKAIOIIAS CPEJA (5 u)

15. Jkosorus Kak Hayka

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

16. Cpeabl o0uTaHUSI M JKOJOTHYECKHE
(paxTopsl

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
i.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

17. Abnoruveckue paxkTopsbl

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

18. buornyeckue pakTopsnl

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.greeninfo.ru/
http://www.virtulab.net/
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http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

19. Dxosornyeckue XapaKTepUCTHKH BHIA M
MOMyJISIUH

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

TEMA 4. COOBLIECTBA 1 5KOJIOTMYECKHE CUCTEMBI (9 u)

20. CoobuiecTBa OPraHu3MoB

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

21. DJkxocucreMbl W 3aKOHOMEPHOCTH HX
CylIeCTBOBAHUS

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

22. IlpupoaHbie IKOCUCTEMBI

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

23. AHTpONOreHHbIe IKOCUCTEMbI

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

24. buocdepa — riaobanbHasg 3KocHCTEMa
3emuin

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
Ii.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru



http://www.virtulab.net/
http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/
http://www.virtulab.net/
http://www.virtulab.net/
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http://www.virtulab.net/
http://www.sbio.in/
http://www.sbio.in/

25. 3akoHOMepHOCTH CylIeCTBOBaHUS
ouocdepbl

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

26. YennoBeuecTBo B Omocgepe 3emuin

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
ii.html#.YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

27. CocymecTrBoBanue NPUPOIBI )/ |
yeJI0BeYecTBa

http://www.virtulab.net
https://globallab.org/ru/co
urse/cover/nachala_biolog
I.html#. YwKoBxxBxdg
www.sbio.info
www.drwin.museum.ru
www.greeninfo.ru

PE3EPB

OBILIEE KOJIMYECTBO YACOB IIO
I[TPOT'PAMME

34



http://www.virtulab.net/
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http://www.sbio.in/
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http://www.greeninfo.ru/
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