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COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bbuosorusi kak Hayka.

buonorus kak nayka. CBs3b OMOJOTHU C OOIICCTBEHHBIMHU, TEXHHUYECKUMU U APYTUMHU
€CTECTBEHHBIMU HayKaMu, Quiocodueil, 3TUKOH, 3CTeTUKON U mnpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTHHbI Mupa. CucTemMa OMOJOTHYECKUX HaYK.

MeTo/b1 TO3HAHUS )KUBOW IPUPO/IBI (HaOII0IeHNE, SKCIIEPUMEHT, OITUCAaHKUE, U3MEPEHHE,
KJ1accu(UKalus, MOJICITUPOBAHKE, CTATUCTUYECKAs: 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

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

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOIBI».

JlaGopaTopHble U IpaKTHYeCKHe PadoThI:

[Ipaktnueckass pabora Ne 1. «Mcmonb3oBaHue pa3iIHUHBIX METOJOB MPU H3YYCHUU
OHOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cMCTEMbI M X OPraHU3aI U,

Xusbie cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus Ouonoruu. OTiIMuue >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOIBI.

CgoiictBa OuocucteM W UX pa3HooOpa3ue. YPOBHU OpraHU3aIlMUd OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBI,  MOMYJISUHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTeo1IeHOTHYECKUI ), ONOCEPHBII.

JdemoHcTpanum:

Tabmuiel 1 cxembl: «OCHOBHBIE TMPU3HAKH KU3HUY», «YPOBHU OPraHU3AIMH KUBOU
MPUPOIBD».

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKUM.  XHUMHUYECKHME  DJIEMEHTBhl:  MaKpPOJJIEMEHTHI,
MHUKpO3JIeMeHThI. Bosia 1 MuHEpaibHbIC BEIECTBA.

OYHKIIMA BOJBI MU MUHEPAIBHBIX BEIIECTB B KieTke. [lommepikaHme OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbie
U 3aMEHHUMbIE AMHHOKHCIOTHL. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBl OEIKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEPTUYHAs CTPyKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIMM OEITKOB.

®epMeHTHl — OHoONOrHueckre KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBINH LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamussl. Otianuus  ¢GEpMEHTOB  OT
HEOPraHWYECKHUX KaTalIn3aToOpOB.

VYrneBonpl: MoOHOcaxapunbl (TIIOKO3a, pubo3a W JIe30Kcupubo03a), aucaxapujibl
(caxapo3a, NakTo3a) W MOJHMcCaxapuibl (KpaxMmay, TIUKOTEH, IIeJII0N03a). buomorndeckue
(YHKLINU YTTIEBOJIOB.



Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepounsl. ['mapodunsHO-THAPOGOOHBIS
cBoiicTBa. buonornueckue GpyHkuuu nunuaoB. CpaBHEHUE YIJIEBOIOB, OENKOB M JIMIMJIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie kuciorsl: JJTHK n PHK. Hykneotnasl — MOHOMEpBI HyKJIE€MHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
byHKIMN.

[Muronorus — Hayka o kierke. KierouHnass teopus — npumep B3aUMOICHCTBUA HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO bl U3y4YEHUS KIIETKH.

Knerka kak nenoctHas xuBas cuctema. O0mmue Npu3Haky KJIETOK: 3aMKHYTasi Hapy KHast
memOpaHna, mosiekynbl JIHK kak renernueckuil anmnapar, cucteMa CUHTe3a Oelka.

Tunbel kieTok: sykapuoTuyeckas U mpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuotTuyeckoil kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dyKapuOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, UX (DyHKIIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (yHkimuu. [luroriazMa um e€ OpraHOHIBL
OnnomemOpanHble opranonsl kietku: JIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IIacTuibl. lIpomcxoxkneHne MHUTOXOHIPUM U IUIACTHA.
Buns! nnactun. HememOpaHHbIe OpraHoM bl KJIETKH: pUOOCOMBI, KII€TOYHBIN LIEHTP, IEHTPHOIIH,
PECHUYKH, KTyTUKU. DyHKINN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynsaTopHsblii LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdemoHcTpaumnu:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, J[x. Yorcon, ©.
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnpeneneHne XUMHYECKMX OJIEMEHTOB B HEXHBOM TNPUPOIEY,
«Pacnipenenenne XUMUYECKUX JIEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel n cxemsl: «llepuonnyeckas Tabnuua XUMHYECKHX 3J€MEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne Monekyisl 6enka», «Ctpoenue pepmeHTay,
«Hyxneunossie kucnotsl. JITHK», «Ctpoenne monekynsl AT®», «CtpoeHne sykapuoTHIECKOU
KIeTkn», «CTpoeHue >XUBOTHOW KIeTKn», «CTpOoeHHE pPAaCTHTENbHOW KIETKn», «CTpoeHue
IIPOKAPUOTHUYECKON KIIETKN», «CTpOEHUE s11pa KIETKW», « Y TIEBOABDY, «JIunuasn.

OG6opynoBaHKe: CBETOBOW MHKPOCKOI, 00OpYyJOBaHHUE Ul IMPOBEACHHA HAOIIOJCHU,
U3MEPEeHUH, 3KCIIEPHUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas pabotra Ne 1. «M3yueHne KaTaIMTUUECKOW aKTUBHOCTH (EepPMEHTOB (HA
IpUMepe aMHJIa3bl WK KaTanaas3bl)y.

JlabopaTopHass pabora Ne 2. «l3ydyeHue CTpoeHHs KIETOK PACTCHHM, KUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. ZKusHeaeATeJIbHOCTD KJIETKH.



OO6men BemiecTB, WM MeTaboau3M. AccuMuisanus (TUIaCTHYECKUH  OOMEH) w
JUCCUMUIIALINSA (PHEpreTuYecKuit 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Metabonusma. Poib
3aKOHOB COXPAHEHUs BEUIECTB U YHEPTUU B IOHUMAHUHU METa0O0IU3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Ponb GepMeHTOB B 0OMEHE
BEIIECTB U MIPEBPAIICHUH SHEPTUU B KIIETKE.

dorocunte3. CmetoBas M TemMHOBas ¢a3bl (orocuHre3a. Peakumu (doTocuHTE3A.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emiie. BiusHue ycnoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHHUS €r0 MIPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HaU€HUE XEMOCHHTE3a IS JKU3HH Ha
3emuie.

OHepreTuyeckuii oOMeH B KieTke. PacmienjieHue BeIIeCTB, BbIACICHHE U
AKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTalbl JHEPreTHUecKoro oomena. I mukonus. bpoxxenue u
ero Buabl. KucimopoaHoe OKHUCIEHHE, WIM KJIETOYHOE JibixaHue. OKHUCIUTEIBbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO 0OOMEHa.

Peaknmm wmartpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peamumzamus
TeHeTUYeCKON HH(popMalKu B KieTke. ['eHeThueckuid KoJ M ero cBOMCTBA. TpaHCKpHUMIMS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl TpaHchsuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTese Oernka.

Heknerounsie ¢opmbl xu3HM — Bupychl. Mcropust otkpbeitus BupycoB (. U.
NBanoBckuit). OcOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKJIa BUPYycoB. baktepuodaru. bonesnu
pacTeHuid, >)KUBOTHBIX U YeJIOBEKAa, BhI3bIBA€MbIC BUpYcaMu. Bupyc nMmyHoedunTa 4eoBeKa
(BUY) — Boszoymgutens CIIMJla. OOpartHas TpaHCKpUIIMsA, peBepTa3a U HHTErpasa.
[IpodunakTrka pacripocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdemoHncTpanum:

IToptpetsr: H. K. Konpuos, /I. 1. UBanosckuii, K. A. Tumupsizes.

Tabmumet u  cxembl: «Tumbl  mutanus», «Metabonusm», «MUTOXOHIPHS,
«JHepreTrueckuii ooOMen», «Xmopormnacty, «Dotocunrtes», «Crpoenne [JHK», «Ctpoenue u
dbyHKIMOHUpOoBaHUe TeHa», «CuHTe3 Oenka», «leHeTwmueckwii kom», «Bupycen,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM 1wk Bupyca CIIWa, Oaxrepuodaray,
«Pennmukanms JJHK».

Ob6opynoBanue: moaenu-anmaukanuu «Y npoenne JJHK u tpanckpumnmmsy», «buocunres
6enka», «CTpoeHHe KIETKN», Mojienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, WiaM KU3HEHHBIM WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nporekaromue B uHTepdaze. Permmukarnus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMIHBIA M TaIIOMIHBI XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHIYATHHOTO Pa3BUTHS
OpTaHU3MOB.

Henenue kinetku — muto3. Cragum murtosa. [Ipouecchl, MpoOUCXOASIINE Ha Pa3HbIX
CTaJusAX MUTO3a. BUOIOrMYeCKuil CMBICII MUTO3A.

[TporpamMmmupyemas rudensb KJISTKH — aronTo3.

@opMBI  pa3MHOXKEHHSI OpPraHM3MOB: Oecrojioe ¥ TMoJioBoe. Buasl  6ecrosioro
Pa3MHOXKEHUS: JIEJICHHE HAaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
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BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JUIA
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Metiio3. Craguu meitosza. [lporeccsl, npoucxosime Ha cTagusx Menosa. [loBenpenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYEHUE MEN03a.

I'amerorenes — nponecc 00pazoBaHus MOJIOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIE KEne3bl:
CEeMEHHUKU M su4yHHKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30uf,
AilleKsIeTKa) — crepmatoreHe3 u oBoreHe3. (OCOOEHHOCTHM CTpOCHHUS SHIEKICTOK U
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBuayanpHOe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (IMOpPHUOTECHE3).
Otanbl 3MOPHOHATBHOIO Pa3BUTHA Yy IO3BOHOYHBIX JKHBOTHBIX: JIPOOJIEHHE, TacTpyJsius,
opranoreses. IlocramOproHnaibHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUSL: IPSIMOE,
HenpsiMoe (TMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIC
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHMsI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdeMoHcTpanum:

Tabmuis! u cxembl: «DopMbl pa3MHOKEHUSI OPTraHU3MOBY, «J[BOHHOE OIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHoe pa3MHOXKEHHE pacTeHUi», «JleleHne KiIeTKu
OaxTtepuii», «CTpoeHHe MONOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBD», «KIeTOUHBIN UKD,
«Pemmkanus JJHK», «Murtosy», «Meiosy, «lIpsamoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOTIUTAIONIUX U YeNloBeKay», «OCHOBHBIE CTa U OHTOTE€HE3a».

ObopynoBaHue: MHUKPOCKON, MHKpompernaparbl «CrnepMaro30uibl MIIEKOMUTAIOLIET0»,
«Sineknerka miekonutarouero», «KapuoknHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anraukanus «/lenenue knetkn», moaens JJHK, Moxens meTadazHoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 3. «HabmroaeHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3yueHue CTpOEHHs TOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsienicTBeHHOCTD M H3MEHYMBOCTH OPTaHM3MOB.

[Ipenmer m 3agaum reHeTuku. McTopus pa3BUTHS TEHETUKU. Poiab LMUTOJIOTMU U
SMOPHOJIOTHHU B CTAHOBJIEHUH T'€HETHKH. Bxiag poccuiickux u 3apyOeXHbIX yUEHBIX B pa3BUTHE
TFeHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOrMYeCKUH, LUTOTCHETHYECKHH, MOJIEKYJISIpPHO-
reHeTuuecknii). OCHOBHbIE TEHETUUECKUE MTOHATHS. ['eHeTnyecKkass CHMBOJIMKA, UCTIOJIb3yEMasl B
CXEMax CKpELMBaHUM.

3aKOHOMEpPHOCTH  HACJEJIOBaHUS NPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPHUIOB TIEpBOro mokosieHus. [Ipasuio
JIOMUHUPOBAHUA. 3aKOH paclIeuieHus MNpu3HakoB. [umore3a uumcToThl ramer. l[losHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JurnOpuiHoe CKpelMBaHUE. 3aKOH HE3aBUCHMMOIO  HACIIEJOBAaHUS  IMPHU3HAKOB.
LluToreHeTHYECKUEe OCHOBBI JUTHOPHUIHOTO CKPEIIUMBaHMS. AHAIM3UPYIOIIEEe CKpEIIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUs] TeHOTUIIA OCOOH.



CueruieHHOe HacnefoBaHue Tmpu3HakoB. Pabora T. Moprana 1o cHeIJIEHHOMY
HacJe10BaHMI0 TeHoB. HapylieHue clenieHns reHOB B pe3yiibTaTe KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTHYeCKre KapThl.

['enetuka mosna. XpoMOCOMHOE OIpECIICHHE MMojda. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3mbl. HacnemoBaHue mNpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTU: HEHACJCACTBEHHAss M HacleACTBeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  HM3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PUKAIMOHHON
W3MEHYMBOCTH. BapuanMoHHBIA psii U BapuanuoHHas KpuBass. Hopma peakuumm mnpusHaxa.
KonuyecTBeHHbIE M KAauyeCTBEHHbIE MPU3HAKM M UX Hopma peakuuu. CBoiicTBa
MOIM(PUKAITMOHHON U3MEHYUBOCTH.

HacneacrBennas, win reHOTUNIMYECKAst, I3MEHUYMBOCTh. KoMOMHAaTUBHAS N3MEHYUBOCTD.
Meiio3 u 1onoOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallMOHHAs
U3MEHUYMBOCTh. Kimaccuukamusi MyTanui: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYHHBI MyTaluidi. MyTareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSJAOB B HACIEICTBEHHON
n3menunBocty H. M. BaBunoga.

BresinepHas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETUKH YEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYISPHO-
reHetudeckuii. CoBpeMEHHOE OIpe/CNICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHME,
TEHOTHIUPOBaHKUE, B TOM yucie ¢ nomoipio [1I[P-ananmmuza. HacnencrBennsie 3aboseBaHus
YeJOBEeKa: TeHHble Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApacronoKEeHHOCTHIO,
XpoMocoMHBIE Oosie3HU. ComaTudeckue © TreHepaThBHble MyTanuud. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, NUATHOCTUKU, MPO(DUIAKTUKYA U JICYCHUS T€HETHUYECKHUX
Oone3nell. MeanKO-TeHETHUECKOe KOHCYJIbTUPOBAHME. 3HAYEHHE MEAMIIMHCKOW TEeHETHKU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHU YeTTOBEKa.

JdemoHcTpanum:

IToptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuibl 1 cxeMbl: «K MOHOTHOPUIHOE CKPEIMBAHKUE U €r0 IUTOTCHETUYECKasi OCHOBAY,
«3aKOH pacIICIUICHUs] W €ro UUTOI€HETHYECKas OCHOBa», «3aKOH YHUCTOTHI TameT»,
«Jlurubpuanoe ckpenmBanue», «lLluTomornyeckne OCHOBBI IUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie ajielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKUBOTHBIX
u 4yenoBeka», «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJIEAOBAHMS, CIETICHHOTO C TOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumel wu3MeHunmBocti», «MonudukammonHas
U3MEHUYUBOCTHY, «HacnemnoBanue pesyc-gakropay, «l'eHeTHKa Tpynm KpoBu», «MyTaroHHas
U3MEHYHBOCTBY.

O6opynoBanue: Mojenu-anmmuvkanuu «MoHoruOpuaHoe ckpemuBaHuey, «HemomHnoe
JOMHUHHUpOBaHHE», «Jurubpuanoe ckpemmBaHue», «llepekpécT XpomMocom», MHUKPOCKON U
MUKporpenapar «/[po3odunay (Hopma, mytanuu GOpMbl KPBUTHEB U OKPACKH Tena), repOapuit
«I"0pOox IOCEBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaboparopHas pabota Ne 5. «3yuenue pe3ysbTaTOB MOHOTHOPUAHOTO U JUTUOPUTHOTO
CKpEIIUBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpPOIIPENIapaTaxy.

JlaGopaTtopHas padota Ne 6. «3yueHne MoaupuKaIMOHHONW U3MEHYMBOCTH, TIOCTPOCHUE
BApUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

JlaboparopHass pabora Ne 7. «AHanu3 MyTanuid y JApo30QIBI Ha TOTOBBIX
MUKpOIIpenaparax.

[TpakTuueckas padbota Ne 2. «CocraBiieHHe ¥ aHATU3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa v MpoIecc. 3apoKICHUE CeNeKIUU U JomecTtukanus. Yuyenue H. 1.
BaBuioBa 0 LEHTpax MPOMCXOXKIEHUS M MHOrooOpasusi KyJIbTYpHBIX pacTeHui. LleHTpsl
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CENeKIIMA. MacCOBBbIA M WHIWBUIYAIbHBIA OTOOPHI B CENCKIIUU
pacreHuii U KUBOTHBIX. O1ieHKa 3KCTephepa. biInM3KopoaACTBEHHOE CKpEIIMBAHUE — WHOPHIMHT.
Uucras nuHus. CkpenwBaHWEe YWCTBIX JIMHWA. [erepo3uc, wWiaum THOpHIHAs CHIIA.
HeponctBenHoe ckpemmBanne — ayrOpuauHr. OtmanéHHas tuOpuau3anus W e YCIeXH.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIY4Y€HUE IOJIUIUIOWJI0B. JIOCTHIKEHMS CEeNEeKUUU PaCTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorus kak oOTpacib NPOU3BOJACTBA. ['€HHAs HMH)KEHepusa. OTamlbl CO3JaHUS
pexombunantHot JIHK wu Tpancrenneix opranusmoB. Knerounas umxenepusi. Knetounsie
KYJIbTYypbl. MUKPOKJIOHATFHOE pa3MHOKEHHE pacTeHud. KiioHupoBaHre BBICOKOMPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPTraHMW3MOB. OKOJOTMYECKHE M 3Tudeckue mnpodiaemsl. MO -
TEHETUYECKU MOAU(DUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanmu:

IToptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabnumel u cxembl: kapta «lIeHTpBI MPOUCXOXKIACHHUS M MHOT000pa3usi KyJIbTYpPHBIX
pacteHuit», «llopoabl ToMamHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzamusy, «Paboter akagemuka M. @. HWBanoBay, «[lomumnoumus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJISDKA TIIOJI0B U KOPHEIJIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenui, repoapuii « CerbCKOX03SICTBEHHBIE PACTEHUS.

JlabGoparopHble U MpaKkTH4YecKue padoThi:

Okckypcusi «OCHOBHBIE METOJbI U JTOCTH)KEHUS! CEJNIEKIMU PAaCTeHUM M >KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOHCIBITATENBHBIM y4acTOK, B TEIUIMYHOE
X03SIUCTBO, TA0OPATOPHUIO arpOYHHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KJIACC
Tema 1. DBoJIIOLIMOHHAS OHOJIOTHSA.

IIpennocsiiku BO3HUKHOBEHMS SBOJIIOLIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOPUS U €€
MecTO B OMOJIOrHH. BiusHue 3BONMIONMOHHON TEOPHH HA pa3BUTHE OMOJIOTHU U IPYTHUX HaYK.



CeugerenbctBa 3Bomonuuu. [laneoHronornyeckue: IMOCIEA0BATEIbHOCTh OSIBICHHS
BUJIOB B MAJICOHTOJIOIMYECKOH JIETONUCH, IIepexoiHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
U paziauuue GayH u Gpiop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA U Pa3iIuyusi SMOPUOHOB pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTWYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa00JIMYECKUX IIYTEN Y BCEX OPraHU3MOB.

OomounonHas Teopus Y. [lapBuna. Ilpennocbuiku BO3HUKHOBEHHUS JapBUHHU3MA.
JIBIoKymme Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTrPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyILIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopus 3Bosonnu (CTO) u e€ 0OCHOBHbIE MOJIOKEHUS.

Muxkpososntornus. [lonmynsnus Kak eIuHUIAa BU1a U 3BOJIOLUY.

JBmkyme cuibl ((hakTopbl) SBOJIIOLMU BHIIOB B IpUpoje. MyTallMOHHBIN Mporece U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomymsiiyoHHble BoJHBI U Aped¢d reHoB. Mzomsauus u
MUTpaLys.

EcrecTBeHHbI 0TOOp — Hampabistroluil (akTtop 3BoIOLUH. POpMBI €CTECTBEHHOIO
otbopa.

IIpucnocoOaeHHOCTh ~ OpPraHu3MOB  Kak  pe3yiabTaT  3Bomoouud.  [Ipumepst
IPUCTIOCOOIEHUH y OpraHu3MoB. ApoMop(}o3bl U HANOAJANTAIUH.

Bun u Bupgoo6pazoBanue. Kpurepuum Buga. OcHOBHblE (QOpMBI BHJI000pa30BAHUSA:
reorpauyeckoe, 3K0JI0rHuecKoe.

MakposBosntorius. @opMbl IBONIONUHU: (pUiIeTUYECKass, TUBEPreHTHAs, KOHBEPIeHTHas,
napaniensHas. HeoGpatumocTs 3BomoNNY.

IIpoucxoxaeHne  OT  HeCHEUAJIM3UPOBaHHBIX  IpenkoB.  [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paauanys.
JdemoHcTpanum:

IToprpetsr: K. JIunnei, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mroiep, A. H. CeBeprios.

Tabmuubpr m cxembl: «Pa3BUTHE OpraHWMYecKOro Mupa Ha 3emiie», «3apoJIbIIn
MO3BOHOYHBIX JKHUBOTHBIX», «Apxeontepukc», «DopMbl OOppOBI 32 CYyIIECTBOBAaHHUEY,
«EctectBennbiii  otb0p», «MHOTOOOpasme CcopToB pacTeHui», «MHOroobpasue Mopos
KUBOTHBIX», «Ilonmynsauuny, «MyTanuonHas MU3MEHUYUBOCTDY, «ApoMopho3bD»,
«Mmnoananranuny», «OO0mas nereHepanusy, «JBmwkyime cuibsl sBomonuny», «Kapra-cxema
mapuipyta mytemectsus Y. JlapsunHa», «boppba 3a cymectBoBanue», «llpucnocoGneHHOCTh
opranuszMoBy, «I'eorpaduueckoe Biu1000pazoBaHue», « IKOJIOTHYECKOE BUJ000Pa30BAHUE.

O6opynoBaHue: KOJUIEKIINMS HACEKOMBIX C Pa3jIMYHbIMHU TUIIAMU OKpPAacKu, HaOOp IJI0JI0B
U ceMsH, KoJulekius «lIpuMepsl 3alIMTHBIX MPUCHOCOOJNIEHUN Yy KUBOTHBIX», MOJEIh
«OCHOBHBIE HaNpaBJIEHUs 3BOJIOLUN», 00BEMHas Mozaenb «CTpoeHHe TOJOBHOIO Mo3ra
IIO3BOHOYHBIX).

buoreorpaduyeckas kapra Mupa, KoJuleKuus «DOpMbI COXPaHHOCTH MCKOMAeMbIX
JKUBOTHBIX U PACTCHMI», MoOJenb anrummkanusa «llepekpéct XpoMocomM», BIIayKHBIE IIperapaTsl



«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukporpenapat «Jlpozoduna» (HOopMma,
MyTaluu GOPMBI KPbUIHEB U OKPACKH TEJa).

JlabGopaTopHble U NpaKTH4YecKue padoThbi:

JIaGoparopnas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIO».

Jlaboparopuass pabora Ne 2. «Omnmcanme mNPUCTIOCOOIEHHOCTH OpraHu3Ma u &
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE "KU3HU Ha 3eMuie.

JloHayuHbIe NpEACTABICHUS O 3apOXKACHUM KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
JKU3HM Ha 3emuie: abHoreHe3 M MaHclepMHs. XUMUYecKas 2BOJIONUsA. AOHOTEHHBIN CHUHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIbHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJron. HavanbHble 3Tanpl Ononorudyeckoit sBostonuu. ['unoreza PHK-mupa.
®dopmupoBaHre MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKH. [lepBhie KIETKH U MX
sBosTIOIMA. DOPMHUPOBAHNUE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emse 1no 3pam u nepuojgam. Karapxeil. Apxeilickag u
nporepo3oiickast 9pel. [lanmeos3oiickas spa U €€ NEpPHOIbI: KEMOPHICKUNA, OpPIOBUKCKHUH,
CUJIypUHCKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHII.

Me3o30iickas 3pa 1 €€ nepuoibl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kaitno3oiickas 3pa 1 e€ nepuopbl: MajaeoreHOBblN, HEOT€HOBBIN, AHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE ATallbl 3BOJIIOIUU
PacTUTENBHOTO M XUBOTHOTO MHpa. Apomopdo3bl y pacTeHMi U >KMBOTHBIX. llosiBieHwue,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BOoINH. OCHOBHbIE CUCTEMATUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMS  4YeNlOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpeicTaBieHUN O
MPOUCXOKICHUH YesloBeKa. MeTo bl u3yueHus: antpornorene3a. Cxo/IcTBa M pa3inyus 4eJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YETIOBEKa.

HBuwxyme cuibl  (dakTopbl) aHTpomoreHe3a. HacneacTBeHHas W3MEHYHMBOCTh W
ecTecTBeHHbIN 0TOOpP. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIUN TPY/la, MBIIIJICHHE,
peub.

OcCHOBHbBIE CTaJMM W BETBU SBOJIIOIMH YEJIOBEKA: aBCTPAIONMUTEKH, YeTOBEK yMeblH,
Yenosek npsaMmoxondamuid, YenoBek HeaHaepTranbckui, YenoBek pasymublid.  Haxonkn
HCKONAaeMbIX OCTATKOB, BPEMsl CYyIIECTBOBaHUS, 00JIAaCTh pacHpOCTpaHEHUs, 00bEM T'OJOBHOIO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

YenoBeueckne pacsl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajiouJiHasg  (dKBaTOopuajbHasg), MOHTOJOUJHAsA  (a3uaTcKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TIPEJCTaBUTENEH YEeNOBEYECKHMX pac K YCIOBUSAM CYIIECTBOBAHHS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuub! u cxembl: «Bo3aukHOBeHHEe COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay, «PactutenbHas kinetka», <«OKuBoTHas kietka», «llpokapuornueckas KieTKay,
«CoBpeMeHHas cucTeMa OpraHu4eckoro Mupay», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeNOBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKUX HAXOJ0K
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IIPEIKOB COBPEMEHHOIO 4elloBeKa», «/lpeBHeimme moan», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «Hell0BeUeCKHne pachh».

Ob6opynoBanue: wmynsiku «lIpoucxoxxaeHue uenaoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKaHTpONa, HeaHJepTaliblla, KPOMAaHbOHIIA), CICTIKH WJIM M300pa)KeHUs KaMEHHBIX Opyauit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJueKUs «@OpMbl COXPAHHOCTH UCKOIIAEMBIX )KMBOTHBIX U PaCTCHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTrueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHUM U KUBOTHBIX B
KOJUIEKLIUSAX.

DKkckypeust «IBOIIOLNS OPraHMYeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeauecKuil My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIIAas cpeaa.

OKojorusi Kak Hayka. 3ajaud W pas3fenbl dKOJIOrMH. MeTolbl 3KOJIOrHYeCKHX
UCCJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWTaHWST ~ OpPraHW3MOB:  BOJHAs,  HA3eMHO-BO3IYyIIHAs, IOYBEHHA,
BHYTPUOpPraHU3MEHHasl.

Okonornyeckue (akropel. Kinaccudukauus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOJIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QakTophl:  CBET, TEMIEparypa, BIAKHOCTb. DOTOMEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K AeHcTBHIO a0MOTHYECKUX (akTOpoB. bruojgornueckre puTMsl.

buotnueckue Qakropel. Buabpl OHOTHYECKMX  B3aUMOJEHCTBUN: KOHKYPEHLIHUS,
XHUIIIHWYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus, MyTyaln3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHCaIU3M, HeUTpaau3M. 3HaueHue OHMOTHYECKUX
B3aUMOJICHCTBUI AJIs CYIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEpUCTUKU Nomyssiiud. OCHOBHBIE TIOKAa3aTENHM MOMYJISALUM:
YUCIEHHOCTh, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JIuHammuka
YHUCJIEHHOCTHU MOIYJISIUY U €€ peryJsiusl.

JdemoHcTpanum:

[Moptpetsr: A. I'ymGonbar, K. ®@. Pynwe, 3. I'ekkens.

Tabmuis! u cxemsl: kapta «IIpupoansie 30861 3eMinn», «Cpenbl 0OUTaHUSI OPTraHU3MOBY,
«Dotonepuoauzmy», «llomynsuuu», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOIYJIALUN
uH(py3opun-Tyenskny», «llumessie nenmny.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparopnast pabora Ne 3. «Mopdonornueckne OCOOEHHOCTH pacTeHUM U3 pa3HBIX
MECT OOUTAHHUSI.

JIaGopartopHas pabota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa».

[Tpaktrueckas padota Ne 2. «[Toacuét MIOTHOCTH MOMYJISIIMN pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01ecTBa 1 IK0JIOTHYECKHE CUCTEMBI.

CoobOmectBo  opranu3MoB —  Owomneno3. CTpykTypbl  OuoIrleHO3a:  BHUAOBasd,
MIPOCTPaHCTBEHHAs, Tpoduueckas (nuieBas). Buapl-qomuHaHThL. CBsI3M B OMOIIEHO3E.

DKOJOrH4ecKre CUCTeMBbl (dKocucTembl). [loHATHEe 00 SKOCHUCTEeME U OHOTreOoIeHO3e.
@YHKIMOHAIbHBIE KOMIIOHEHTBl HJKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemecTB M NOTOK 3HEpruud B 3KocucTeme. Tpoduueckue (MuIeBblEe) YpOBHH
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skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE IIOKa3aTead 3KOCUCTEMBI: Ouomacca,
OPOAYKIMS. DKOJOTHYECKHE MUpAaMUAbL: MPOAYKLHH, UYUCICHHOCTH, Ouomaccel. CBoOMCTBa
9KOCUCTEM: YCTOMYUBOCTb, CAMOpPETyJIsiiusl, pazsutue. CyKieccus.

[IpuponHble SKOCUCTEMBI. DKOCHUCTEMBI O3€p M PpeK. DKOCUCTEMA XBOWHOTO WIH
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocucTeMbl. buonorndeckoe u
XO35IICTBEHHOE 3HaYEHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak pakTop ycTtouuBocTH 3K0ocucTeM. CoxpaHeHHE OHOJIOTUYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uochepe. I'panuiibl, coctaB u cTpykTypa Omochepsl.
Kupoe BemectBo u ero ¢yHkiuu. OcoOEHHOCTH Ouocdepbl Kak 0OaTbHON 3KOCHCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOTCOXMMHYECKHE IMKJIBI AJIEMEHTOB (YIJIepojaa, a3oTa).
3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI CYIITH.

YenmoeuectBo B Omochepe 3emun. AHTpONOreHHBIE U3MEHEHUs B Omocdepe.
['moGanpHBIE IKOJIOTUYECKUE TTPOOIEMBI.

CocymiectBoBaHue mpupoasl U 4denoBeuecTBa. CoxpaHeHue OuopasHooOpasus Kak
OcHOBa ycroiunBocTu Ouocdepsl. OCHOBa pPAMOHAIBHOTO YNPABICHHUS TMPUPOIHBIMU
pecypcamu U UX UCIONIb30BaHue. JJOCTHKEeHNs OMOJIOTHU U OXpaHa MPUPOIBL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmus! u cxemsl: «[lumessie nenu», «buoneHos: cocras u crpykrypay, «lIpupoansie
cooOmiectBa», «llemn mnuTanusa», «Oxoynorudeckas nupamugay, «buocdepa u demoBek»,
«IJKOCHCTEMA IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jieca», «buoueHos
BoloéMay, «ArpoueHo3», «[IpuMepHbIe aHTPONOTEHHbIE BO3JEHCTBUS Ha MPHUPOAY»,
«BaxHeiilline MCTOYHHMKHU 3arps3HEHHs] BO3JyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrapnsitoias ouochepsn», «PakTopsl Aerpaganuu nousy, «llapHukoBslii 3hdexT», «DakTopsl
PaMOaKTUBHOTO 3arps3HeHus: buocdeprl», «O0as cTpykTypa ouocheps», «Pacmnpoctpanenue
x®u3HH B Onochepe», «O30HOBBIN dKkpaH Ouocheprs», «KpyroBopor yriepoma B 6mocdepe»,
«KpyroBopot a3zota B MpUpoae».

O6opynoBanue: MOJIEIIL-AIIUIAK AL «Tunnmugere OUOIIEHO3EI», repOapuit
«PacturenpHple  coobmiecTBa», Kowiekuuu — «buoneHo3d», «Bpeaurennm — BakHeHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U HKUBOTHBIX,
MPUHAJJISKAIINE K Pa3HBIM AKOJIOTMYECKUM TpynmnaMm ogHoro Buaa, KpacHas kaura Poccuiickoit
®deneparyu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITTPOI'PAMMEI 110 BHUOJIOT A
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHM

Cornacho ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4JarIUMUCS TIPOrpaMM CpeHEro 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbHI

B crpykType NHMYHOCTHBIX PE3YyJBTATOB OCBOEHHUS IpeaMera «buonorus» BbIICICHBI
CICNYIOIIUE  COCTaBIAIONIME: OCO3HAHME OOYYAIOIIMMHCS  POCCUMCKOM  TpaKIaHCKOH
WJICHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEAEIICHUIO,
HAIMYUE MOTHBAIIMM K OOYYCHHWIO OHOJIOTHH, IEJICHAMPABICHHOS pa3BUTHC BHYTPCHHHX
yOKICHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAIULUN pa3BUTHUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYarolIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMM  YCTaHOBKaMH, MPHUCYLIUMU  CHUCTEME
OMOJIOTHYECKOT0 00pa30BaHUs, HaJIMYMe SKOJIOTMUYECKOTO IPaBOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTh LIEJIA U CTPOUTD KU3HCHHBIC IJIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS IpeaMera «buosorus» AoCTUraroTCcs B €IMHCTBE
y4eOHON M BOCIUTATEIHHOU JEATEITLHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMH POCCHHCKUMHU
COITMOKYJIbTYPHBIMH, UICTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, IPUHITHIMH B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAECHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIIO3HaHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3WUILIMU JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY U NPABONOPSAKY, YENOBEKY TpyZa M CTAPILIEMY IOKOJIEHUIO, B3aUMHOIO
YBOXEHUS, OEpPEeKHOT0  OTHOIIEHUS K  KyJIbTypHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JInyHOCTHBIE PEe3yIbTaThl OCBOEHUS YUEOHOTO MpeaMera «bromorusy qomKHBI OTpaxaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3UIMENA JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUEHTAIMM, TO3UTUBHBIX BHYTPEHHHUX
yOSXKJIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0OIIecTBa,
paclIMpEeHNE KU3HEHHOIO OIbITa U OMNbITA JAESITEIBHOCTH B IPOLECCE pealM3allui OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIUK OOYyYalolIerocss Kak aKTUBHOTO H
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

OCO3HaHUE CBOWX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, yBa)XCHHE 3aKOHA H
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITENTLHOCTHU MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U TO3HABATENbHBIX 3314, BEITIOJTHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMpPENENsITh COOCTBEHHYIO TIO3HMIHMI0O IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;
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yMEHHE YYHUTBIBaTh B CBOMX JICUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJCH ¢ pa3HbIMU YOEXKICHUSIMHU, KyJIbTYPHBIMU LIEHHOCTSIMU U COLIMATbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
[IO3HABATEJIBHBIX M HUCCIEAOBATEIbCKUX 33Ja4, YBAKUTEIBHOIO OTHOLIEHUS K MHEHHIO
OTIIOHEHTOB MPH 00CYKACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU 1EATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS

c(OPMHUPOBAHHOCTh POCCUNUCKOMN TPa’kJaHCKON MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepel PonuMHON, TOpAoCTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0 U NaMITHUKaM [PUPOJBL,
JnocTuxkeHusM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLEHHWBATh BKJIAJ POCCHICKHX YUYEHBIX B CTAaHOBJICHHE W pa3BHUTHE
O1oJ0ruM, TOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTh K CiIyXeHH0 u 3ammure (OrtedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHMS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlMIO U IPUHHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHPYSCh
Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B TOCTPOEHHE YCTOMUMBOrO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHME K CBOMM pPOJUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO NPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJULHSIMU HAPOJIOB
Poccuu;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHMI;

MMOHMMAaHKUE SYMOLIMOHAIBHOTO BO3AEHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HBIX BHAAX HMCKYCCTBA, CTPEMJICHHE IPOSIBIISTH
KauecTBa TBOPYECKOMN JIMUHOCTH;

S) ¢wusmyeckoro BocnUTaHUS, (OPMHPOBAHUS KYJIbTYPbl 310POBbA H
IMOLMOHAIBLHOIO 0JIArONoIy4Yusi:

MOHMMAaHKE U peau3aiys 3JJ0pOBOro u 6€30nacHoro oopasa *H3HH (310pOBOE MUTAHUE,
coOrofieHre TUTMEHUYECKUX MPaBWJI U HOPM, cOAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynspHas (Qu3Myeckas aKTHUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOUICHUSI K COOCTBEHHOMY (PU3UUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE LIEHHOCTH TMPaBWJI MHIUBUAYaJbHOTO U KOJUIEKTMBHOIO 0€30MacHOro
MOBE/ICHNUS B CUTYALIUAX, YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YIOTPEOICHHS alKOTroJs,
HapKOTHUKOB, KYpPEHHUS);
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6) TPya10BOr0 BOCIMTAHMSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE IIEHHOCTU MacTepCcTBa, TPY10J100ue;

FOTOBHOCTh K  AQKTUBHOM  JESATENBHOCTHM  TEXHOJOTMYECKOW M COLMAJIbHOM
HaNpaBJICHHOCTH, CMOCOOHOCTh MHUIMHPOBATH, IUIAHHUPOBATH M CAMOCTOSTEIBHO BBIMOIHATH
TaKyIO J€SITEIbHOCTD;

MHTEpEC K pa3iuyHbIM chepaM npodecCHOHANbHOM JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBII BEIOOD OyayIIel mpodeccuu 1 peaarn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPA30BAHUIO HAa MPOTSHKEHUU BCel
KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIlIECTBOBAHUS;

MIOBBIIICHUE YPOBHS HKOJIOTHYECKON KyJIbTYpBI: MPUOOPETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUH TSI OKPYIKAIOIIEH CPEIbI;

OCO3HAHME TII00ABHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U IyTel UX PELICHHUS;

CIOCOOHOCTH MCIOJIB30BATh MPHOOPETaeMble MPU U3YyUEHUU OMOJIOTUHU 3HAHUS U YMEHUS
IpU pelIeHuU MNPoOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI TOBEJEHUSI B MPHUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B HKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HEMpPUATHE ACWCTBUM, MPUHOCAIIMX BpE OKPYJKArolled MPHpPOTHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUSATHBIE SKOJOTUYECKHE MOCIEICTBUS MPEATPHHUMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HAIMYHE PA3BUTOTO SKOJOTUYECKOTO MBIIIICHHUS, JKOJOTHUYECKOW KYJBTYpHI, OIBITA
NeSITEIbHOCTH  SKOJIOTHYECKOM  HalpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBAaThCS MMM B
MI03HABATENbHOM, KOMMYHUKATUBHOW W COLIMAIBbHOM NpakTHKE, TOTOBHOCTH K Y4YacTHIO B
NPaKTUYECKOH J1eATeIbHOCTH SKOJIOTHYECKON HallPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

C(OPMHPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKH ¥ OONIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHHUE  S3BIKOBOM W  YHTATEICKOW  KYJNBTYphl ~KaK  CpEICTBa
B3aWMOJICHCTBHS MEXTy JTFOJBMU M ITO3HAHUS MUPA;

MOHUMaHHE CrenUpUKH OMOJIOTUM KaK HayKH, OCO3HaHHs €€ poiiu B (OPMHPOBAHUU
PalMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaIoIeM
MHpE KaKk O €IUHCTBE NPUPOABI, YelIOBeKa U oOIecTBa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTE! U pelIeHUH MpodJieM COXpaHEHUs PUPOTHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUISl COBPEMEHHOM IMBHIIN3ALNN: 00€CTIeYeHUs
HOBOTO YPOBHSI Pa3BUTHSI MEIHIIMHBI, CO3JIaHWE TIEPCHICKTHBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTEeH BBIXOAA U3 II100AIbHBIX
9KOJIOTHUECKUX MPOoOsieM U o0ecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHATILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;
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3aUHTEPECOBAHHOCTh B MOJIYYE€HUU OMOJIOIMYECKMX 3HAHUH B II€JIAX MOBBILIEHUS 00LIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTAaBHOW YacTH (PyHKIIMOHAJIbHOU
IpaMOTHOCTH 00y4Jarouuxcs, popMupyemMoit pu U3y4yeHuu OUoJIoruy;

INOHUMAaHHUEC CYHMHOCTH MCTOAOB IIO3HAHUSA, HCIIOJB3YCMbIX B CCTCCTBCHHBLIX HayKax,
CIOCOOHOCTH HCMOJBb30BaTh IMOJlydyaeMble 3HAHUS Uil aHaidu3a W OOBSICHEHUS SBICHHUN
OKPYXAIOIIeT0 MHUpPAa W MPOUCXOIAINIMX B HEM HW3MEHEHUH, yMEHHE JellaTh OOOCHOBAHHBIE
3aKIIIOYCHUA Ha OCHOBC HAyYHBIX (baKTOB U HUMCIOHIUXCA OaHHBIX C LOCJIbIKO IMOJYYCHHA
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MCIOJb30BaTh OMOJIOIMYECKUE 3HAHMS JUIsl pEIICHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME LIEHHOCTU HAY4YHOH J1eSTeNbHOCTH, FTOTOBHOCTb OCYILECTBIISATh IMPOECKTHYIO U
HCCIICA0BATCIILCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPBHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OHOJOrMM B COOTBETCTBHHU C KM3HEHHBIMHU
NOTPEOHOCTSMHU.

METAIIPEJMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHUsI yueOHOro mnpenmMera «buonorus» BKIIOYAIOT:
3HauMMble Ui (OPMHPOBAHUS MHPOBO33PEHHUS  OOYyYaAIOUIMXCA  MEXKIUCHUIUIMHAPHBIE
(MexXnpenMeTHbIE) OOlIeHaYYHbIE TTOHTHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B IMO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBJICHUE, NpOIlecC, CHCTeMa, HAayuHbIM (akT, MPUHLHUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUE, U3MEPEHUE, HKCIEPUMEHT U JIPYTUX), YHUBEpCAJIbHbIC
yueOHble JeiicTBUs (MO3HaBaTeNlbHbIE, KOMMYHUKATUBHBIE, PETYJIATHBHBIE), 0OecreunBaroye
¢dopmupoBaHre (HYHKIIMOHAIBHOW I'PAaMOTHOCTH M COLIMAIBHOM KOMIIETEHLUMH OOYyYaroIluxcs,
CIOCOOHOCTh o0yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysibTaThl OCBOEHHUSI MPOTpamMMbl CPEAHEro oOIiero oopa3oBaHUS
JOJIKHBI OTPAXKATh:

OByageHne yHHMBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aAKTYaJIM3HPOBATH MPOOJIEMY, paccMaTpuBaTh eé
BCECTOPOHHE;

UCIOJIb30BaTh TPU OCBOEHUU 3HAHUN MPUEMBI JIOTHYECKOIO MBINUICHUS (aHanu3a,
CHUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIeHHus1), pPacKpbIBaTh CMBICI OHOJIOTHYECKUX
HOHATHUH (BBIIENATh UX XapaKTEPHbIC IPU3HAKH, YCTAHABJINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

OINpENeNIATh LIEIH JEATEIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUM HUX JTOCTHUKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCTOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS IS OOBSICHEHUS (AKTOB U SIBJICHUU KHBOH
IIPUPOJIBI;
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CTPOUTH JIOTUYECKUE pACCyXIeHUsl (MHAYKTUBHBIC, NEAYKTUBHbIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B paCCMATPUBAEMBIX SIBJICHUSX, (OPMYINPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHATh CXEMHO-MO/ICIBHBIE CPEJICTBA JUISl MPEICTABICHUS CYIIECTBEHHBIX CBSA3CH U
OTHOILIEHWIA B M3y4YaeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpOoOJeMbl C Yy4Y&TOM aHalIM3a HUMEIOIIUXCS
MaTepuaIbHbIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHWBATh COOTBETCTBHE PE3YJIbTATOB IIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCIOBHUSIX pPEAlbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIET0BATEIBLCKHE TeliCTBUS:

BJIAJIETh HABBIKAMU Y4eOHO-MCCIIETOBATEIBCKONW M MPOEKTHON JIEATEIbHOCTH, HAaBBIKAMU
pazpemieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IOMCKY METO/IOB
pelleHus MPAKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3MYHbIE BHUJbI ACSATENLHOCTH IO TOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETAMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yU4EOHBIX CHUTyalUsiX, B TOM 4YHCIE MpPU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

(dbopMHpOBATh HAYYHBIH THUI MBIIIJICHUS, BIaJIeTh HAYYHON TEPMHHOJIOTHEH, KITIOYEBBIMH
MOHSTHSIMA W METOJIaMU;

CTaBUTHh U (POPMYJIHPOBATH COOCTBEHHBIE 3a7ayll B 00pa30BaTEbHON NEATETLHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBJISITH TPUYUHHO-CIIECJICTBEHHBIE CBS3M UM aKTyalW3UpOBaTh 3aJadyy, BBIABUTATH
rUnore’y e€ pelleHus, HaxOJuUTh AapTyMEHThl IJIs JO0Ka3aTelbCTBA CBOHMX YTBEPKIACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHANIM3UPOBaTh TONyUYEHHBIE B XOAE PEIICHUS 3aJa4d pPe3ylbTaTbl, KPUTHUYECKU
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIEHHBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
poQeCCHOHATIBHYIO Cpey;

yMETh TMEPEeHOCHUTh 3HAaHUS B I[IO3HABATENbHYI0 UM MPAaKTUYECKyl0 o0jactu
KHU3HEIEATEIIHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJEH, Mpeaiaratb OpPUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTAaBUTh
poOJIeMBI B 33]1a49H, JIOITYCKAIOIINE albTePHATUBHBIC PEIICHUS.

3) padora ¢ unopmaumei:

OPHUEHTHUPOBATHCS B PA3NIMYHBIX MCTOYHHMKAX MH(POpManuu (TEKCTe ydeOHOTro mocoows,
HAYYHO-TIOMYJISIPHOM JUTEpaType, OMOIIOTUYECKUX CIIOBApsAX M CIPABOYHHKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (opm
IPECTaBICHUS, KPUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;
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(GbopMyaMpOBaTh 3alpochl M IPUMEHSTh pa3IM4YHbIE METOABI IIPHU IOUCKE U OTOOpe
O6uosnornyeckoi HGopMaIK, HEOOXOIMMOM /JIs BHIIOJIHEHUS YUEOHBIX 3a/1a4;

IpUOOpETaTh ONBIT UCIOJIB30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3TUYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHMAJbHYIO (OPMY TIPEACTaBICHUS OWOIOTHYECKOM
uHpopManuu (CXxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIBI, PUCYHKH U JPYTOe);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KAayeCTBE CPEJCTBA HpU paboTe ¢ OHMOIOTHYECKOM
uHpopMaLKell: IPUMEHATh XUMHUUYECKHE, (PU3UUEeCKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIIOJIb30BaTh U IMPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BJaJIleTh HAaBbIKAMM pAcllO3HaBaHMS U 3aIIUTHl MHPOpPMALUH, HH(GOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o6enme:

OCYIIECTBIISATH KOMMYHHUKAIIH BO BCEX c(epax KU3HH, aKTUBHO y4acCTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYILECTBY 00CYyXIaeMoil TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BBICKa3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraéMoi 3ajadyd, Y4WUThIBATH WHTEPECHl U
COIJIACOBAHHOCTh MO3ULIMHI IPYTUX YYaCTHUKOB JUAJIOTa UIH JUCKYCCUH);

pacrio3HaBaTh HeBepOaJibHblE CpeACTBa OOIIEHUS, MMOHMMATh 3HAUYEHUE COLMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CITOCOOAMU OOIIEHHSI W B3aUMOJICHCTBUS, TIOHMMATh HAMEPEHUS
NPYTUX JIOACH, TPOSIBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (popme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMS C MCIIOIb30BAaHHUEM S3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAs IeSITeIbHOCTD:

MOHUMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHJIUBUIYaIbHOW pabOThl pU
pelieHnn OMOJI0rHYecKoi MpoodieMbl, 000CHOBBIBATh HEOOXOAMMOCTh PUMEHEHUS TPYMIOBbIX
¢dbopM B3auMOEHCTBYS PHU peLIeHUH y4eOHOM 3a/1auH;

BBIOMPATh TEMAaTHKy WM METOJbI COBMECTHBIX JCUCTBHI C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)K/I0TO WIeHA KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOH JeATEeIbHOCTH, OpPTaHHW30BBIBATE U KOOPJIMHHUPOBATH
JecTBUSL MO €€ JOCTMXKEHHUIO: COCTaBJIATh IJIaH JEHCTBUH, pacmpelensiTh POl € y4€TOM
MHEHHUH yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHON paboThI;

OLIEHUBATh KaUY€CTBO CBOETO BKJIA/1a M KaX/I0T0 YYaCTHUKA KOMaHbl B OOIINN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeJuIarath HOBBIE MPOEKTHI, OIEHUBATh WJIEW C MO3WIIMA HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJICHHE B pa3IM4YHBIX CHUTYyalMsIX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiajieHNe YHUBEPCATBHBIMH PeryassTHBHBIMH el CTBUAMU:

1) camoopranm3amus:
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UCIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUWS ISl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HEHHBIX ¥ YYCOHBIX CUTYaIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHHUU I[EJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOMX
JNEUCTBUSX WM MOCTYINKAaX IO OTHOIICHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENTLHO OCYIIECTBIISITh IMO3HABATEIBHYIO JESTEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh U (OPMYyIHUPOBATH COOCTBEHHBIC 3aJauyd B 00pa30BaTENbHON JACSITEIHLHOCTH U
YKU3HCHHBIX CHUTYAIIHsX;

CaMOCTOSITEIIFHO COCTABJISITh IUIAH PEIICHHS ITPOOJIEMBI C YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTCHUH;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsIM;

pacIMpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEIIIOYTCHHIA;,

JIeJIaTh OCO3HAHHBIA BBIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OIICHUBATh MIPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMHUPOBAHHWIO W TPOSBICHHUIO IIMPOKOW JSPYIUIMH B PA3HBIX
00J1acTsIX 3HAHUH, MOCTOSTHHO MOBBINIATH CBOW 00pa30BaTEIbHBINA M KYJIBTYPHBIH YPOBCHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTHUBBI B JIEATEIBLHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMU TI03HABATEIILHOM pe()ICKCUU KaK OCO3HAHMSI COBEPIIAEMBIX JICHCTBHIA
¥ MBICITUTEIIBHBIX MPOIIECCOB, UX PE3yIbTATOB M OCHOBAHUH, UCIIOIH30BATh IPUEMBI pediiekcun
JUTSL OTICHKY CUTYaIliH, BBIOOpA BEPHOTO PEIICHHS,

YMETh OIEHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 WX CHIDKECHUIO,

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTHUX MPH aHAIN3E PE3YJIbTATOB JESITCILHOCTH;

3) npuHsATHE CeOsi U APYrUX:

MPUHUMATH ce0sl, MOHMUMAas CBOU HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTHI IPYTHUX MPH aHAIN3E PE3YJIbTATOB JCSITCILHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHBATh CIIOCOOHOCTh TOHMMATh MUP C TTO3UITUH JIPYTOT0 YEJIOBEKA.

IHNPEIMETHBIE PE3YJIBTATBI

[IpenMetHbIe pe3ynbTaThl ocBoeHus nporpammbl COO o Ouonoruu Ha 6a30BOM ypOBHE
BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buonorusy HaydHbIE 3HAHUS, YMEHHUS U
CrocoObl JEHCTBHII 1O OCBOCHHUIO, HHTEPHpPETAlMd U MNPeoOpa3oBaHUI0 3HAHWM, BHJIBI
ACATCIIBHOCTH 110 IMOJYYCHHIO HOBOI'O 3HAHUA W IPUMCHCHHIO 3HAaHUH B Pa3IMIHBIX y‘-IC6HBIX
CUTyaluAax, a TaKXKC B PCAJIbHBIX JXWU3HCHHBIX CHTyalUsaX, CBA3aHHBIX C ounonoruei. B
porpaMMe NpeaMETHbIE Pe3yIbTaThl IPEACTABICHBI 110 TOAaM 00YUYEeHHUS.

[IpeameTHBIC pe3yabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 10 kKnacce
JIOJKHBI OTpaXaTh:

c(hOpPMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OWMOJIOTUM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
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HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJIep:KaHne OMOOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKA,
opranusM, Merabonu3M (0OMEH BEImIeCTB M  MPEBpAIICHHWE DHEPIruu), TOMEOoCTa3
(camoperyssinusi), YpOBHEBasi  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEIEHUE
(penpoayKuus), HacJI€ACTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3JaraTb OWOJIOTHYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
HEHTpaJbHAs JIOTMAa MOJIEKYJsipHOW Omosoruu), 3akoHsl (I'. Mennemns, T. Moprana, H. H.
BapuioBa) u ydenus (0 LeHTpax MHOT0OOpa3usi U MPOUCXOKACHUS KyJIbTYpHBIX pacTeHuit H. U.
BaBuioBa), onpeaensTs rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHE BIIAJIeTh METOJAMH HAy4YHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJEHHE U OMHCAHHE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3anus M MPOBEACHUE OHOJIOrH4YECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXJIY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJYyYEHHBIX pEe3y/lbTAaTOB, MCIIOJIb30BAHHBIX HAYYHBIX IOHSITHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IIOJyUYEHHBIX PE3yIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPHU3HAKA BUPYCOB, KIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: 0OOMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIIOIOTBOPEHHS], PA3MHOKEHUS, UHINBUAYAIbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yMEHHE NMPUMEHSTH MOJyY€HHbIE 3HAHUS U1 OOBSICHEHUS] OMOJIOTMUYECKUX MPOLIECCOB U
SBJICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELIEHUI B TOBCEHEBHOM KU3HHU C LENIbI0 O0ecTieueHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIFOJIEH, COOJIIOJIEHUs HOpM
IPaMOTHOTO TMOBEJEHHUS B OKpYXalollell NpUpoIHOW cpele, MOHMMaHHEe HEO0OXOAMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHAIBHOIO
IPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TIeHETUYEeCKHE 3aJaud Ha MOHO- W JAUTHOpHIHOE
CKpelIMBaHNe, CLETUIEHHOE HaclleI0BaHHE, COCTaBIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTSL TIpe/ICKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JTAOOPATOpHBIE U MpaKTUYeCKue padboThl, COOI0IATh MpaBuia MpH
paboTe ¢ yueOHBIM U J1ab0paTOPHBIM 000PYIOBAHUEM;

yMEHHE KPUTHYECKH OLEHHBAThb U HHTEPIPETUPOBATh HMH(GOPMALHMIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKIIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBa
MaccoBOW HMH(pOpMAIMK, HAYYHO-TIONMYJISIPHbIE MaTepUallbl), STUYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOILIEHUs, 0000Imas
Ouojoruveckyro MHGOpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmapaT OUOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHHUs ydeOHoro mnpenmera «buonorus» 6 11 kKnacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE M POJM OMOJOTHMHM B CHCTEME HAayYyHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
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HAyYHOTO MHUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JIJIsl PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE pAaCKpbIBaTh COJIEpKaHUE OUOJOTMYECKUX TEPMUHOB U TMOHATHM: BUI,
HOMyJIAUs,  TeHO(OHI,  JBONIONMS,  JBWKYyIIME  CHiIbl  ((akTopbl)  HBOJIIOIMH,
IpUCIOCOOJICHHOCTh OPraHMW3MOB, BHJI000pa30BaHUE, SKOJIOTMYECKHE (DAKTOpPBI, HKOCHCTEMA,
IPOAYLEHThl, KOHCYMEHTbHI, pEIYLEHThl, LENU NUTaHWUs, OKOJOIMYecKas MHUpaMHuiaa,
OuoreolreHo3, buocdepa;

yMEHHE u3Jaratb Ouoiornyeckue Teopuu (dBoiounoHHas Teopuss Y. JlapBuHa,
CUHTETHYECKasl TeOpHs SBOJIIOLIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHuil W myteil sBomonuu A. H. CeBepiioBa, ydeHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U ONMCAHUE
JKUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUH, OpraHu3alus M NPOBEIAEHUE OHOJOTMYECKOrO
HKCIEPUMEHTA, BbIIBH)KEHUE TMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIENyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX pEe3yJbTaTOB, WCIIOJIb30BAHHBIX HAyUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJTYUYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBbIE TMPU3HAKH CTPOCHHS OHOJOTMYECKHX OOBEKTOB:
BUJIOB, TOMYJISILNUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB, OMOTEOIIEHO30B U IKOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHUJI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JIEHCTBHUS HKOJIOTMYECKUX (PaKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOr€OXMMHMYECKHUX ILMKIOB B
ouocdepe;

yMEHUE NMPUMEHATh MOJy4YeHHbIE 3HAHUS JIJIsl OOBSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U
SIBJICHUH, /IS IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€IbI0 00ecTIeYeHus
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TMOBEJEHHUs B OKpYXaollell NpUpOIHOW cpele, MOHMMaHUE HEOOXOJUMOCTH
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BAHUS;

yMEHHE pelaTh 3JIeMEHTapHble OMOJOTMYECKHE 3a7aud, COCTaBISAThH CXEMbl MepeHoca
BEIIECTB U SHEPTUH B d3KOcUcTeMax (1IeTH MUTaHUs);

YMEHHE BBINOJIHATH Ja0OPAaTOpHbIE U MpaKTUYeCKHue pabOThl, COOI0IAaTh MpaBuia MpH
paboTe ¢ yueOHbBIM U 1a00opaTOpHBIM 000pYI0BAHUEM;

yYMEHUE KPUTHYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MH(POPMAILUIO OHOIOTHYECKOTO
COJIEp’KaHusl, BKJIIOYAIOILIYI0 IICEBJOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpEICTBA
MaccoBOW HWH(OpPMAIMK, HAYYHO-TIOMYJIIPHBIE MaTepualibl), paccMaTpuBaTh TIJIOOAIbHBIE
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3UIHIO;

YyMEHHE CO37aBaTh COOCTBEHHBIC TIMCbMEHHBIE M YCTHBIE COOOIEeHus, 00001as
Ouonoruuyeckyro UHGOpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumeHnoBanue
(ungposbie)
n/  pasjiesioB U TeM Becer  KoHTpoubH IpakTHyeck
oOpa3oBaTe/ibHbIE
I MporpaMmMabl 0 ble padoThI ue padboTbl
pecypchbl
EHOOrS KaK bu6mmoreka [IOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
JKuBble cucTeMbl U bubmmorexa [TOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3aIus 92
XuMU4eCcKui bu6mmoreka [JOK
3 COCTaB U CTPOCHHE 8 1 https://m.edsoo.ru/7f41c2
KJIIETKA 92
JKusnenesteaprHOC bubmorexa LOK
4 8 6 https://m.edsoo.ru/7f41c2
Th KJICTKH
92
Paszmuoxenue u
HHHBITY AT HOE bu6mmoreka [IOK
5 Y 5 1 https://m.edsoo.ru/7f41c2
pa3BuUTHE 92
OpPTaHU3MOB —
Hacnencreennoct bu6mmoreka [IOK
6 b U U3MEHYHBOCTh 8 15 https://m.edsoo.ru/7f41c2
OpraHu3MoB 92
Cenexnus
ODIAHIBMOB bubmuorexa [JOK
7 P ' 3 https://m.edso00.ru/7f41c2
OCHOBBI o
OMOTEXHOJIOTUH —
bu6mmorexa [IOK
8 PesepBHoe Bpems 1 https://m.edsoo.ru/7f41c2
92
OBIIEE
KOJIMYECTBO HACOB 34 0 4
1O ITPOI'PAMME
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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/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

11 KJIACC

No HaumenoBanu KosinuecTBo 4acoB DJIEKTPOHHbIE
" e pa3iesioB H (uudposbie)
n/ Becer  Konrpoabnnt  IIpakrnyeckn
TeM oOpa3oBaTe/ibHbIE
I 0 e padoThbI e padoThbI
NMPOrpaMMblI pecypchl
D BOIOLHONHAS bu6nmoreka [IOK
9 1 https://m.edsoo.ru/7f41lcc7
ouonorus A
Bo3nukHOBEHU
R — bubnuoreka [{OK
P 9 0.5 https://m.edsoo.ru/7f4lcc?
JKU3HU Ha 4
3emie B
Opranusmsl 1 bubnuoreka [IOK
OKpY Karomiast 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
Coo0miecTBa u bubnunoreka LIOK
IKOJIOTHYECKUC 9 https://m.edsoo.ru/7f41cc7
CHCTEMBI 4
PesepBHOe bubmuoreka [{OK
p 2 https://m.edsoo.ru/7f41cc7
BpeMs 4
OBIIEE
KOJIMYECTBO
34 0 2.5
YACOB IIO
I[TPOT'PAMME
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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
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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
N Kosau4vecTBO 4acoB Nara DJIeKTPOHHbIE
Konrpoar  IIpakruuec uudposbie
n/ Tema ypoka Bce HU3Y4YeH
I HbIE KHe st oOpa3oBaTejibHbIE
ro
padoThI padoTbI pecypcnl
bubnunoreka LIOK
B https://m.edso0.ru/863
HOJIOTUS B
1 CHCTEME HayK . eb122
Y https://m.edso0.ru/863
e632a
Metonasbl
IMO3HAHUS
JKUBOI
MIPUPOJIBI.
[IpakTuueckas
pa6ora Ne 1 bubmmoreka [JOK
2 - 1 0.5 https://m.eds00.ru/863
«Hcnons3oBan
e6122
Y€ pa3IuYHbIX
METOJIOB MpHU
W3y4YeHUHN
OMOJIOTHYECKUX
00BEKTOBY
buonorunueckue
bu6nunorexa LIOK
CHCTEMEI,
3 I 1 https://m.eds00.ru/863
pon £6564
M3y4YeHUE
XHUMHUYECKHI
COCTaB KJIETKH. bubnuoteka [JOK
4 Bonan 1 https://m.edsoo.ru/863
MUHEpAJIbHBIE e674e
coJm
benku. Coctas but6mmorekxa [IOK
5 U CTPOEHHE 1 https://m.eds00.ru/863
O€JIKOB e6b72
DepMeHTBI —
OHOJIOTUYECKUE but6mmoreka [IOK
6 KaTaJIn3aTOpPHI. 1 0.5 https://m.eds00.ru/863
Jlaboparopnast e6b72
paborta Ne 1

23



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

«3yuyenune
KaTaJIUTUYECKO
1 aKTUBHOCTH
(dhepmeHTOB (Ha
npuMmepe
aMuiIa3bl WK

KaTaJia3bl)»
bubnunoreka LIOK
VTrieBoanl.
7 i https://m.edso0.ru/863
a £6870
bubnunoreka LIOK
Hyxneunossie
8 https://m.eds00.ru/863
KucioTel. AT
e6d5c
Hcropusa u
METO/IbI
bubmuoreka [{OK
W3YUYCHHUS
9 https://m.eds00.ru/863
KJICTKHU.
£6e88
Knerounas
Teopus
Krerka xak
10 LIeJIOCTHAS
JKHBas CUCTEMA
Crpoenue
YKapUOTHIECK
OH KIICTKH.
Jlaboparopnast
pabota Ne 2
«3yuenne
CTpOoCHHUA bubmmnoreka [JOK
KJIETOK https://m.edso0.ru/863
11 pacTeHui, 0.5 e6ff0
JKMBOTHBIX, https://m.edso0.ru/863
rpuboB u e716c
OaxTepuii moj
MHUKPOCKOTIOM
Ha TOTOBBIX
MUKpoOTpemnapar
ax ¥ ux
OITHCAHHUC
12 OOmeH bubnuorexa [JOK

BCIICCTB UJIN

https://m.edso0.ru/863
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c

MeTaboIr3M e766¢
DOTOCHHTES. bu6nmoreka [IOK
13 https://m.eds00.ru/863
XeMOCHHTE3
€7c98
DHepreTU4ecKu bubmotexa [JOK
14 N https://m.edso0.ru/863
1 oOMeH
e/aae
KuzHeHHbIN
IIUKJT KJICTKU.
Henenue
KJIeTKu. MuTO3.
JlaGopaTopHas
pabora Ne 3
«HaGuonenue bubnunoreka LIOK
15 0.5 https://m.eds00.ru/863
MHTO3a B e7dca
KJISTKax
KOHYMKA
KOpEIIKa JIyKa
Ha TOTOBBIX
MUKpoOTMpemnapar
ax»
buocunTes
Oenka. Peakmus bubmorexa [JOK
16 https://m.eds00.ru/863
MaTPUYHOTO e796¢
CHHTE3a
Tpauncmsims — bu6muoreka [IOK
17 OMOCHHTE3 https://m.edso0.ru/863
Oenka e796e
Hexknerounsie but6mmoreka [IOK
18 (OpMBI XKU3HU https://m.eds00.ru/863
— BUPYCBHI €7540
bubnunorexa LIOK
®opmsbl https://m.eds00.ru/863
19 Pa3MHOKEHHUS e81b6
OpraHu3MoOB https://m.eds00.ru/863
e83le
bubnunoreka LIOK
20 Meiio3 https://m.eds00.ru/863
erfda
21 O6pazoBanue u 05 bu6muoreka [IOK

pas3BuTHE

https://m.edso0.ru/863
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https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

MIOJIOBBIX
KIICTOK.
OnogoTBOpEH
ue.
JlaGopaTopHas
paborta Ne 4
«3yuenne
CTPOCHUS
MIOJIOBBIX
KJIETOK Ha
TOTOBBIX
MHUKpOITpernapar
ax»

e81b6

22

NupuBunyansH
0€ pa3BUTHE
OpraHu3MoOB

bubmuoreka [{OK
https://m.edso0.ru/863
£8436

23

I'eneTtuka —
HayKa o
HaCJICICTBEHHO
CTH B
N3MEHUYNBOCTH

bubmuoreka [{OK
https://m.eds00.ru/863
£86f2

24

3aKOHOMEPHOCT
"
HacJIeI0BaHUs
MIPU3HAKOB.
Mounoru0punHo
€ CKpelLMBaHuE

bubnmorexa LIOK
https://m.eds00.ru/863
€8878

25

JurubpuaHoe
CKpEIlIMBaHHUE.
3aKkoH
HE3aBHCHMOTI'0
HaCJIeJOBaHUs
MIPU3HAKOB

bubnmnorexa LIOK
https://m.edso0.ru/863
£89a4

26

CuernneHHoe
HaCJIe/IOBaHHE
MIPHU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«3yuenune
pe3yIbTaToB
MOHOTHOPHTHO

0.5

but6mmorekxa [IOK
https://m.edso0.ru/863
£8c60

26



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

29

ro u
TUTUOPUTHOTO
CKpEIIUBAHUS Y
IpOo30(QHIIBI HA
TOTOBBIX
MHUKpOIIpernapar
ax»

I'enetuka momna.
Hacnenosanue
MIPU3HAKOB,
CLIENJICHHBIX C
I1OJIOM

M3MeHYHBOCTb.
Henacnencrsen
Has
H3MEHYUBOCTb.
JlaGopaTopHas
pabota Ne 6.
N3yuenne
MoAu(UKAITIOH
HOM
W3MCHYHUBOCTH,
IIOCTPOEHHUE
BApUALIMOHHOTO
psana u
BapHalMOHHON
KpPUBO»
HacnencrBenna
b
H3MCHYHUBOCTb.
JlaGoparopHas
pabora Ne 7.
«Ananms
MyTalun y
PpO30(QUITBI HA
TOTOBBIX
MHUKpOIpenapar
ax»

0.5

0.5

bubnunorexa LIOK
https://m.edsoo.ru/863
€8c60

bu6nmorexa LIOK
https://m.edsoo0.ru/863
e8efe

bubnunorexa LIOK
https://m.edso0.ru/863
e8efe

30

T'enetuka
qeJJoBEKa

but6mmoreka [IOK
https://m.edsoo0.ru/863
e8d78
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

31

32

Pe3epBHbIit
YPOK.
O06o00611eHuE 110
TEME
«Hacnencrsenn
OCTb U
H3MEHYNBOCTD
OpraHUu3MOB)
Cenexuus Kak

Hayka u
nporecc

bubnunorexa LIOK
https://m.edsoo.ru/863
9214

33

Metonanl u
JOCTHKEHUSI
CEJICKIINH
pacTeHuit u
YKUBOTHBIX

bubmuoreka [IOK
https://m.edsoo.ru/863
9214

34

buorexHonorus
KakK OTpacib
MIPOU3BOJCTBA

bubmuoreka [{OK
https://m.edso0.ru/863
€9336

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34

28



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Koun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne Jlara
KonTpoanb IMpakTHyec uudgposbie
n/ Tema ypoka Bcee HU3Yy4eH
HbIE KHe o0pa3oBaTe/ibHbIE
n us
ro padoTbI padoTbI pecypcbl
DBOJIIOLUS U bubmuorexa [JOK
METO/IbI €€ 1 https://m.eds00.ru/863
U3Y4ECHUS ea20e
Hcropus
N bu6mmoreka [IOK
P . 1 https://m.eds00.ru/863
MPEACTABICHUI 00570
00 2BOJTIONINN —
MHKDOIBOTION bubmuoreka [JOK
P 1 https://m.eds00.ru/863
us
e9cle
[Tomysanus kak
aJIeMEHTapHast
eAMHUIA BUIA U
SBOJIIOLIUH.
TaGopaTopHas bu6mmoreka [IOK
5 P Nopl 1 0.5 https://m.eds00.ru/863
pabota A2 £99c6
«CpaBHeHue
BHJIOB I10
MOP(OJIOTHYECK
OMY KPUTEPHIO»
JIBrokymue
CHJTBI bubmuorexa [JOK
(a;eMeHTapHbIe 1 https://m.eds00.ru/863
(hakTOophI) e9da4
SBOJTIOIIAN
EcrecTBeHHbIH bubmuorexa [JOK
oTOOp | ero 1 https://m.eds00.ru/863
hopmbI €9ed0
Pesynbrarsl
ABOJIIOLUU:
HDHCHOCOGICHIL bu6mmorexa [IOK
OETB 1 0.5 https://m.eds00.ru/863

OpPTraHHU3MOB H
BH1000pa3oBaH

e9fde

29



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

ue.
JlaGopaTopnas
pabora Ne 2
«Omnucanue
MPUCIIOCOOIEHH
OCTH OpraHu3ma
u e
OTHOCHUTEIILHOT
0 XapakTepa»

Hampasnenus u
IyTH
MaKpO3BOJIFOLU
u

HeobOpartumocts
IBOJIIOIUH

bu6mmoreka [IOK
https://m.edsoo.ru/863
e9cle

10

Ucrtopus xxu3amn
Ha 3emJie U
METOMEBI €€
W3y4YeHUs

11

I'mmroTe3sl
MPOUCXOXKICHU
s )KU3HU Ha
3emite

bu6mmoreka [JOK
https://m.edso0o.ru/863
eabab

12

13

PasBurtne
KHU3HU Ha
3emiie 1o Apam
U TIepruoiam

OcHoBHbIE
JTarnbl
ABOJIIOLIMU
PacTUTEIHHOTO
1 ’KUBOTHOTO
MUpa.
IIpaxTrueckas
pabota Ne 1
«3yuyenune
HCKOIIAEMBIX
OCTaTKOB
pacTeHuit u
KUBOTHBIX B
KOJUIEKIIAAX»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863
eabbe

bu6mmorexa [IOK
https://m.edso0.ru/863
ea8hc
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

CoBpeMeHHas

cHCTeMa bu6mmoreka [IOK
14 https://m.edso0.ru/863
OpraHUYEeCKOro
€a48e
MHpa
DBOJTIOITHS bubmuorexa [JOK
15 YyeJIoBEeKa https://m.edso0.ru/863
(anTpomnorenes) eac2c
BIDKVILINE
ey bubmuoreka [JOK
CHJIBL
16 https://m.eds00.ru/863
(paxTopsr) eaddd
aHTpPOIIOTeHE3a
OCHOBHEBIE
17 craauu
3BOJIFOLUU
yeJjI0BeKa
YenoBeueckue
pacel 1 bubnuorexa [JOK
18 MIPUPOTHBIC https://m.eds00.ru/863
ajarnTanun eaea2
JeJI0BeKa
PesepBHbIit
YPOK.
O0600111eHIE IO
19 TEME
«BO3HUKHOBEH
Ve ¥ pa3BUTHE
JKU3HU Ha
3emiie»
20 OKOJIOTHA KaK
HayKa
Cpenpi
P SO bu6mmorexa [IOK
21 https://m.edso0.ru/863
SKOJIOTUYECKUE
eafec
(bakTopbl
AOnornueckue
(bakTophlI.
TlaGobaTopHas bu6mmorexa [IOK
22 5 p Nop 3 0.5 https://m.edso0.ru/863
pabota & 3. eb10e
«Mopdonoruye
CKHE

31



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

23

24

0COOEHHOCTHU
pacTeHui u3
pa3HBIX MECT
00UTaHUI.
JlaGopaTopHas
paborta Ne 4.
«Bansane
CBETa Ha POCT U
pa3BuTHE
YePEHKOB
KOJIeyca

buortnueckue
(hakTOophI

DKOJIOTHYECKHE
XapaKTePUCTUK
Y MONYJIALIMH.
[IpaxTrueckas
pabora Ne 2
«ITogcuér
IUIOTHOCTU
OIS
Pa3HbIX BUIOB
pacTeHun»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863
eb348

25

Coo0mrecTBa
OpPraHu3MOB —
OHOIIEHO3

bu6nmoreka [JOK
https://m.edsoo.ru/863
eb46a

26

27

DKOJIOTHYECKUE
CHUCTEMBI
(3KOCHCTEMBI)

OcHoBHBIC
IMOKAa3aTen
9KOCHCTEMEL.
ODKOJIOTHYECKHUE
A PaMUJIBL.
CBoiicTBa
9KOCHUCTEM.
Cykueccus

bu6nmoreka [JOK
https://m.edsoo.ru/863
eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863
eb5fa

28

[Tpupoansie
9KOCHCTEMBI

29

AHTpPOIIOT€HHBI
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https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

€ OKOCHUCTECMbI

buochepa —
bubmuorexa [JOK
riio0aapHas
30 1 https://m.edso0.ru/863
3KOCHUCTEMA
ebb5e
3emitu =
3aKOHOMEPHOCT
bubmuoreka [JOK
u
31 . 1 https://m.edso0.ru/863
CYIIIECTBOBAHUS ebd16
ouocdepsl
YenoBeuecTBO B
32 ouocdepe 1
3emMiin
CocymiecTBoBa bubnnoreka [JOK
33 HUE MIPUPOJIBI U 1 https://m.edso00.ru/863
yeJI0BeueCcTBa ebale
Pe3epBHbIil
YPOK.
O06006111eH1E
34 TEMBI 1

«Coo01recTBa u
JIKOJIOTUYECKUE
CHUCTEMBI»

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

2.5

33



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHEro o01ero 0opa3oBaHus

CdhopmMHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosioruy; (PyHKIMOHATBLHON TPaMOTHOCTH 4YEJIOBEKa HJISl pEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEeBpallleHUe SHEPruM), TOMeocTa3 (CaMOperyisius), YpPOBHEBas
OpraHM3aIysl KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PErmpoayKIIus),

HACJICACTBEHHOCTb, U3MCHYNBOCTL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYEeCKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.11. Basunosa) u
y4eHUs (0 LEHTpax MHOrooOpazusi M MPOMCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHULlbl UX IPUMEHUMOCTH K

KHUBBIM CUCTCEMaM

YMmenue BJIaACTb MCTOAaMHU HAYYHOI'0O TIIO3HAHUA B Oounosoruu
(HaGHIOIleHI/Ie U OIMMCAHUC KUBBIX CHCTCM, IIPOILIECCOB U ﬂBHCHHﬁ;
opraHu3anus n IIPOBEACHUC OMOJIOrHYSCKOTO OKCIICPUMCHTA,
BBIIBH)KCHHEC THUIIOTE3bI, BBISABJICHUC 3aBUCHUMOCTH MCXKOY
HCCIICAYCMBbIMU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIB30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ N 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJjbTarTa

1

2

3

4

5

VYMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKHM BHPYCOB, KIIETOK
IpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB U
MpeBpallleHUs] 3HEPrUU B KJIETKe, (DOTOCHHTE3a, IIACTHYECKOTO |
JHEPreTUYeCKOro  OOMEHa,  XEMOCHHTe3a,  MHUTO3a,  MekHo3a,
OIUTOZIOTBOPEHHS,  Pa3MHOXKCHHS,  MHIUBHUIYaJbHOTO  pa3BUTHUS

OopraHusma (OHTOI'€HE3)

34




VYMmenne MMPpUMCHATH TIOJIYUCHHBIC 3HAHUA JJISL O6’b$ICHCHI/I$I
OMOJIOTMYECKHUX MPOILIECCOB U SIBJICHUM, AJIS MPUHATHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETSAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3JI0POBbS U 3I0POBbS OKPYKAIOIIUX JIO/ICH, COOIIOACHUS HOPM
rpaMOTHOIO MOBEAEHHUSA B  OKPYXAKOWIIEH NPUPOJHON  CpEIE;
MMOHUMaHHe HE00X0IMMOCTH UCIIOJIb30BaHUS JIOCTHKEHUI
COBpPEMEHHOM OHONOTMU ¥ OMOTEXHOJOTHH [UIsi paloOHaIbLHOIO

IIPUPOIOIOIB30BAHUS

YMeHue pemiatb 3JICEMCHTAPHBIC TI'CHCTHUYCCKUC 3ald4d Ha MOHO- H
I[I/IFI/I6pI/IZ[H0€ CKpCIIMBAHUEC, CHCINICHHOC HACJICAOBAHUC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacJIeJOBaHU ITPU3HAKOB Y OPTaHHU3MOB

10

11 KIIACC

YMeHue BBIMONHATH J1A0OpAaTOPHBIE U TMpPaKTUYECKUe paboThl,
coOnrofaTh MpaBWwia Npu paboTe ¢ y4eOHBIM U J1a0OpPaTOPHBIM

o0opy1I0BaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPHIPETUPOBATH HH(OPMAIHIO
OMOJIOTrMYECKOT0 COAEpKaHUs, BKIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3iauyHbIX UCTOYHUKOB (CMMU, HayuHO-TIONYJIsSipHBIE MaTepUabl);
THYECKHE AacleKThl COBPEMEHHBIX HCCIEA0BaHUM B OHOIOIUM,
MeULHE, OMOTEXHOJIOTHU

VYMeHue co3/iaBaTh COOCTBEHHbIE MCbMEHHBIE U YCTHBIE COOOILEHUS,

000011ast 6MOTOTUUECKYI0 MH(OPMAITUIO U3 HECKOJIbKUX HCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

Kon
NpoBepPsieMoro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero oo1ero 0opa3oBaHus

ChopMupoBaHHOCTh 3HAHUM O MECTe W POJM OHOJIOTMH B CUCTEME
HAY4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B ((OPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B DPa3BUTHE
Oouosioruu; (PyHKIMOHAIBFHOW TPaMOTHOCTH 4YeNOBEKa ISl PEIICHHS

JKHU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OWOJIIOTUYECKUX TEPMHHOB U

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(OHI, IBOJIONKS, IBIKYIINE CHIIBI
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(paxTopsr) IBOJTIOIIHH, MPHUCIIOCOOTICHHOCTh OpPTraHHU3MOB,
BH1000pa3oBaHue, 9KOJIOTMYECKUE baxTopsl, IKOCUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHS,

IKOJIOTHYECKas MupamMuia, Onoreorenos, ouocdepa

YMenue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa, CHUHTETHYECKas  TEOpHUsl  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbiimeBoro cxojacrsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHuid u myteit sBomtonuu A.H. CeBepiioBa, y4eHus o
oumochepe B.M.  Bepnauckoro), ompenensTh  TpaHUIBl  HX

MIPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIAACTh METOJaMU HAYYHOTO TIO3HAHHWS B OHOJIOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB W SIBJICHUM;
OpraHM3alsi W MPOBEJACHHUE OHMOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXIY
HCCIICTyeMbIMU BEIIMYMHAMH, OOBSICHCHHE TOJYyYEHHBIX PE3yJIbTATOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPUH W 3aKOHOB, yMCHHE

ACJIaTh BbIBOJAbI HAa OCHOBAHUU ITOJTYYCHHBIX pe3ynLTaTOB)

VYMmenne BBIACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTMYECKHX OOBEKTOB: BHJOB, MOMYJSAIHH, MPOAYIEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJIe/ICTBEHHOM U3MEHYUBOCTH,
€CTECTBEHHOTO0  0TOOpa, BHUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS OKOJOTMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
M3MEHEHUHN B SKOCHCTEMAX CBOEW MECTHOCTH, KPyTOBOPOTA BEIIECTB U

OMOTeOXMMHYECKUX IIMKJIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJIA 00BsICHEHNS
OMOJIOTUYECKHX MPOIIECCOB U SBJICHHMA, IS MPUHATHS MPAKTHUYECKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETISAX 0oOecmeueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3/I0POBbsSI OKPY’KAIOIIUX JIFOJIEH, COOII0/IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXAKOMIEH MTPUPOJHON  Cpele;
MMOHUMAaHHE HE00XOIUMOCTH HCIIOJIb30BaHUSA JIOCTH>KEHHM

COBpCMCHHOﬁ Oouosoruu IJId palfluOHAJIBHOTO ITPUPOAOIIOJIE30BAHUSA

YMmenue peiaTtb 3JICMCHTAPHLBIC OMOJIOTNYCCKHUE 3ada4yu, COCTaBJIATHb

CXEMBI IepeHOCca BEIIECTB M SHEPTUU B IKOCcHCTEeMaX (I[ETH MUTaHMUS)

YMeHue BBINOJHATH JIA0OpaTOpHBIE M NpPaKTUYECKHe padoThl,

cobOmrolaTh TpaBujia TpH padoTe ¢ y4eOHBIM H JaOOpPaTOPHBIM
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o0opyaoBaHuEM

YMeHne KpUTHUYECKH OLEHHBATh U WHTEPHPETHUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOITYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbiX ucToyHNKOB (CMMU, HaydHO-IONYJsipHBIE MaTepUAIIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 6MOJIOTHYECKY0 HHPOPMAIIHIO U3 HECKOJIbKUX HMCTOYHHKOB,

I'paMOTHO HCIIOJIB30BATH MMOHATHHHBIN alrnapar ouoaoruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

buonorus kak Hayka

11

buomoruss — Hayka o xwuBOM mupupone. Pomp Ouonormm B (HopMUpOBaHHUU

COBPEMEHHOW Hay4YHOU KapTUHBI Mupa. CUCTEeMa OMOJIOTHISCKUX HAYK

1.2

Meroapl MO3HAHMS KUBOW TPHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccu(uKaiusa, MOJCIHPOBAHUE, CTATUCTHYECKas oO0paboTka

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OpraHu3anusa

Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT ulyudeHus ouosoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpa3ue

YpoBHU OpraHuzanud OWOCHCTEM: MOJEKYISIPHO-TeHETUYECKUH, KIETOYHBIMH,
OpraHU3MEHHBIN, MOMYIAIMOHHO-BUIOBON, IKOCUCTEMHBIN, OrochepHbIi
XUMUYECKUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHH COCTaB KIETKU. XHUMHUYECKHE DIEMEHTBI: MaKpOIJIEMEHTHI,

MHKPOIJICMECHTEI. Bona U MHUHCPAJIBHLIC BCIICCTBA. Q)YHKHI/II/I BOIAbBI H

MHHCEPAJIBbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

3.2

3.3

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB.
VYpOBHH CTPYKTYpBl O€IKOBOI MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsL CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonormueckue
GbyHKIUM OEIKOB.

depmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOctpatHas crneunduynocts. Kodepmentsl. Burtamunbsl. Otinuns

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaIH3aTOPOB

VYrieBoasl: MOHOCaxapuabl (III0K03a, pubo3a M Je30Kcupr0o03a), AUCaXapHIbl
(caxapo3a, JaKkTo3a) W TOJHCaXapuasl (Kpaxmasl, TIUKOTEH, IIEJUT0JI032).
buonornyeckne GpyHKINM yriaeBogoB.

Jlunuael:  Tpurnmmuepuabl, — crepounsl,  ¢dochomunuasl.  ['mapodunbHo-
rupopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YIJI€BOOOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU
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3.4

3.5

3.6

Hyxnennossie kucnotsl: [JHK u PHK. Hykneoruasl — MOHOMEpBI HYKIE€MHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crpoenne m ¢ynkmuu PHK. ATO:

CTpoeHHe U QyHKIUU
HuTonorus — Hayka o kietke. Kinerounast reopus. MeTo1pl H3y4eHHs! KIETOK

Knerka kak nenoctHas jxuBas cucrema. OOuye MPU3HAKY KIETOK: 3aMKHYTas
HapyxHasi memOpana, monekynsl JIHK kak reHermyeckuii ammapar, cucteMa

chHTEe3a OelKa

3.7

3.8

Tumbl KJIETOK: dyKapuoTH4ecKas U mpokapuotudeckas. OCOOEHHOCTH CTPOEHUS
npokapuotuyeckoil  kinerku. Kierounas crenka Oaktepuil.  CrpoeHue
9YKapUOTUYECKON KieTKH. OCHOBHbBIE OTJIMYMS PACTUTEIbHOU, >KUBOTHOH H

rpUOHON KIIETKH

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKAa, TJIUKOKAIMKC, HX
¢bynkiuu. [Inazmatnueckas memOpana, e€ cBoiicTBa U ¢pyHkuuu. Lluromnazma u eé
oprasonipl. OTHOMEMOpaHHbIE OPraHOWIbl KJIETKH: SHIOIUIa3MaTHYECKasi CETh
(BIIC), ammapar T'ombmxu, 1u3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJpUH, IulacTuAbl. [IpoucxoxaeHrne MHUTOXOHApUA M TuacTUA. Buabl
wiactua. HememOpaHHble OpraHoupl KJIETKU: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KTYTHUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouenus

3.9

SAnpo — perynaropsbiii neHTp kieTku. CTpoeHue siapa: siaepHas 000J0uKa,

KapuoIuia3Ma, XpoMaTuH, AJPbIINIKO. XpOMOCOMI)I

3.10

TpancnopT BEHIECTB B KIIETKE

X(I/ISHGI[GS[TCJ’IBHOCTI) KIJIIETKH

4.1

4.2

OOmeH BellecTB, WIM MeTa0O0IU3M. AcCHUMUIAIUS (TUIACTUYECKHI OOMEH) U
TUCCUMMIIALUS (PHEPreTUUeCKuid OOMEH) — JB€ CTOPOHBI €AMHOTO Ipoliecca
MeTabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U reTepoTpodHbid. Ponb

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE

®dorocunTte3. CBeToBas U TeMHOBas ¢Gaszbl porocuHTes3a. Peaknuu GpoTocuHTE3A.
DddextuBHOCTh (PoTOCHMHTE3a. 3HaYeHHE (POTOCHMHTE3a IS KU3HU Ha 3emiie.
Bmustaue ycnoBuwii  cpeapl Ha (POTOCHHTE3 W CHOCOOBI TIOBBIIMICHHS €TO
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUHN.

XeMmocuHTe3. XEMOCHHTE3UPYIOIMe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS

JKU3HU Ha 3eMiie

4.3

DHepreTU4Yeckuii oOMEH B KJETKe. PacuieruieHne BeIIeCTB, BBIJICICHUE H
AKKyMyJIMDOBaHUE OJHEPrud B KIETKE. OTambl JHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKUCIIEHHE, WIM KJIETOYHOE

npIxanue. DPPEeKTHBHOCTh YHEPTETUIECKOT0 OOMEHa
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4.4

4.5

5.1

Peakun marpuunoro cuntesa. ['enernueckas nnpopmanus u JJHK. Peanuzanus
reHeTHuYecKkol uHpopmanuu B kieTke. ['eHeTHMYecKuit KOJ W ero CBOMCTBA.
Tpanckpuniuss — matpuunblii cuHTe3 PHK. Tpancnmsaumst — OuocunTes Oenka.

Komuposanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢Gopmbl ku3HM — BHUpYCHl. Mctopuss oTkpeitus BupycoB ([1.1.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEICATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nn pacTeHHl, >KMBOTHBIX M 4YEJIOBEKa, BBHI3bIBACMEBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oynurens CITH/la.

[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHUIA
Pa3zmHOXeHMe U MHANBUAYAIbHOE pa3BUTHE OPTaHU3MOB

Knerounplif 1MKJI, WIM SKU3HEHHBIH LUK KIeTku. MHTepdaza U MUTO3.
[Ipoueccel, nporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMNIOUAHBIE M TalUIOMAHBIM ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMaTHJBI.
[{uTonoruyeckre OCHOBBI pPa3MHOKEHUSI W HWHAMBUIYAIbHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — wmuto3. Craaum murosa. Ilpoueccel, mpoucxonsuiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonorunyeckuii CMBICII MUTO3a

5.2

@®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buiel Gecronoro
pa3sMHOXEHHUS: [eJIeHHe HaJBO€, IOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC IJIA CCIICKINN

5.3

5.4

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.
Metios. Cramum wmeiio3za. Ilpoiecchl, TpoHCXOASAIIME Ha CTAUSIX Meio3a.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYeHNE MEN03a

I"ameTorenes — mporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KMBOTHBIX. IlooBbIE
JKeJe3bl: CEMEHHUKU U SAMYHUKU. OOpazoBaHME M pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrnepMaro3ouj, SHUleKIeTKa) — criepmaToreHe3 u oorere3. OcobeHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

5.5

WnnuBuayanbHoe — pa3Butue  (OHTOTeHEe3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpysaus, opraHoreHe3. [loctamOpuonansHoe pazputue. THIbI
MMOCTAMOPUOHATILHOTO Pa3BHUTHSA: MpsAMOE, HempsMoe (JIMYMHOYHOE). Brusuwme
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIE
yPOIICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PaCTEHUS: CTPOEHUE CEMEHU,
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CTaluu pa3BUTUSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3apaun reHeTuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHbIX y4Y€HBIX B pa3BUTHE TEHETUKU. MeToabl TI'eHETUKU
(rubpu10JI0rNYeCKUi, LUTOTE€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTnueckas CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpellrBaHUN

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, ycTaHOBIeHHbIe [. MeHnenem.
MoHOTHOPUIHOE CKpeIIMBaHUE. 3aKOH eAMHO00pa3us THOPHIOB TIEPBOTO
nokoneHus. IlpaBuiio [OMUHHUpOBaHUA. 3aKOH pacIlCIUICHUsS MPU3HAKOB.
I'mnoresa uncroTel ramet. [1onHOE U HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpenmBaHue. 3aKOH HE3aBMCHMOIO HACJIeIOBAaHUS IPU3HAKOB.
[{utoreHeTnvyeckue OCHOBBI JUTHOPUIHOTO CKpPEIIMBAHMS. AHAIU3UPYIOIICE
ckpeuuBanue.  Mcnonp30oBaHME — aHANM3UPYIOLIETO  CKPEUIMBAHUS A

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HacleIoBaHWIO TreHoB. Hapymienwe creruieHHs TE€HOB B pe3yJibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpPENENIEHHE MOoya. AyTOCOMBI M IIOJIOBBIE
XxpomocoMmbl. ['oMoramerHble M reTeporameTHble opraHu3Mmbl. HacnepoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACIIEICTBEHHAs.
Ponp  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJTUGUKAIMOHHOW HW3MEHYMBOCTU. BapualMOHHBIA psag M BapHallMOHHAsS
kpuBagd. Hopma peaknum npusHaka. KoindecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHUYHUBOCTH

HacnencrtBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas uW3MeH4MBOCTh. Kiaccupukamus MyTamuid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTauuil. MyTarcHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSAOB B HACIEACTBEHHON n3MeHunBoctu H. 1.

BasunoBa

6.6

I'eneruka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOABI TE€HETHUKH
YeJIOBEKA: TreHEeaJIOTUYECKH, OJIM3HELIOBEIN, IIUTOrCHETHYCCKHI,
OMOXMMHUYECKUH, MOJEKYIIpHO-TeHeTHYecKuid. CoOBpeMEHHOE OmpeeieHHue

reHOTUIIA: MOJIHOICHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUC, B TOM YUCJIC C
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nomoripio [I[P-ananu3a. HacnencrtBeHHble 3a00JieBaHUSI YEIOBEKA: T'CHHBIC
00s1e3Hu, 0O0JIE3HH C HACIEACTBEHHON MPEeapacioyioKeHHOCTbIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTauuu. [IpUHLIUIIBI 370pOBOTO
06pa3a KHN3HHU, AHUAr"HOCTHUKU, HpO(bI/IJIaKTI/IKI/I n JICUCHUS TI'CHCTHUYCCKHUX
Oone3nell. MeMKO-reHeTHYeCKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekiusi Kak Hayka W Ipolecc. 3apOoXkACHUE CEJIIEKUUU W JOMECTHKALUA.
Yuyenne H.M. BaBunoBa o0 IeHTpax MPOUCXOXKACHUS UM MHOT000pa3us
KYJBTYPHBIX pacTeHuil. LIeHTpbl MPOUCX0XKACHUS JOMAIIHUX XUBOTHBIX. COpT,

Mopo/Jia, MITaMM

7.2

CoBpeMeHHbIE METOJBI CEJIEeKIMU. MaccoBbIii W WHAWBHIYaJIbHBI OTOOpPHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuanas cuia. HepoacTBeHHOE cKpeluBaHue — ayTOpUIUHT.
OtnanénHas tuOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
MIOJIyYEHUE NOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHWM, JKUBOTHBIX H

MHUKPOOPTaHNU3MOB

7.3

buorexHonoruss kak oTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHepUs. Tallbl
co3nanus pekomOuHaHTHOW JIHK u Ttpancrennsix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MMHKpPOKIOHAIbHOE  Pa3MHOKECHHUE
pacrenuii. KinoHUpoOBaHHWE BBICOKONPOAYKTHBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

OBOJIIOIMOHHAS OMOJIOTUSA

11

DBOIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuaerenbcTBa  HBOMIONUH.  [laJCOHTONOTMYECKHE:  IMOCIEAO0BATEILHOCTh
II0OABJICHHUA BUAOB B HaJICOHTOJIOTHYUECKOH JICTOIMHUCH, TCPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoactBo W paznuune (GayH U (Qrop MaTepuUKOB H
OCTPOBOB. DMOPHOIIOTUYECKUE: CXOJICTBA U Pa3Iud¥si SMOPHOHOB Pa3HBIX BHJIOB

IIO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-aHaTOMI/I‘IeCKI/ICZ TOMOJIOTHYHBIC, aHaJIOTHU4YHBbIC,
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PYOMMEHTApHBIE OpPTraHbl, aTaBHU3Mbl. MOJIEKYIIPHO-OMOXMMUYECKHE: CXO/ICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OIMYECKMX IyTell y Bcex

OpraHu3MoOB

1.2

13

14

Opomonionnast  teopusi Y. JapBuna. IIpeanocbulku  BO3HHMKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMHM BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHE TIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAS U3MEHUYUBOCTD,

0opn0a 3a cyliecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

Cunrernueckast Tteopust s3Bomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.

Muxkpososmrorus. [lomynsanus kak eIMHUIA BUAA U IBOJIIOLUN

JBwxyume cuibl ((pakTopbl) 5BOJIOLMU BHUIOB B Ipupoie. MyTaluOHHBINA
rpouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynslivoHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil ¢pakTop
sBoIIOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPTaHu3MOB. ApoMOP(O3bI H HAHOAIANTAIINH.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUJ000pa30BaHUS:

reorpaduueckoe, IKOJIOTHIECKOe

1.5

2.1

2.2

MaxkposBomtorusi.  PopMmbl  3BOJOLMU:  (UIETUYECKas,  JUBEPreHTHas,

KOHBEPIreHTHAA, MapajjicibHasd. H606paTI/IMOCTB 9BOJIOIINHA
Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKACHUM JKU3HU. HayuyHble TI'HMIIOTE3BI
BO3HUKHOBEHHS >KM3HM Ha 3emye: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTansl Ouonornyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KIICTKHU 1 UX 3BOJIOLHA. CDOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIIT )KUBBIX OPraHU3MOB

Pasutne xu3zHm Ha 3emsie mo spam u nepuojaM. Karapxen. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKWW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, MEPMCKHIl.
Me3so30iicKkas 3pa U €€ epruoabl: TPUACOBBIN, OPCKUM, MEJIIOBOM.

KaiiHo3oiickass »2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTCHOBBIA,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3Tallbl 3BOJIOLIUU PACTUTENBHOTO U JKUBOTHOTO MUpPA. ApoMOp(O3bI y
pacTeHull M KUBOTHBIX. llosBIeHWe, pacuBeT M BBIMUPAHME TPYII KHUBBIX

OpPTraHU3MOB
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2.3

2.4

Cucrema OpraHM4eckoro Mupa Kak OTpaxeHue HBoJoUuu. (OCHOBHBIE

CUCTEMATUYCCKUC I'PYIIIBI OPIraHU3MOB

DOBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTHSl Kak Hayka. Pa3BuTHE TpeicTaBlIeHUH O
MPOUCXOXKACHUM dYelloBeka. Meroabl u3ydeHusi aHTponoreHeza. CxonctBa u
pasnuuus 4eJIoBeKa M )KMBOTHBIX. CHCTEMaTHYECKOE TIOJIOKEHHUE YeTIOBEKA.

JBwxkyme cuibl (hakTopsl) aHTpornoreHe3a. HacneacTtBeHHass HI3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KHU3HU, W3TOTOBIICHHE OPYIUN

TPY/la, MBILLJICHUE, PEUYb

2.5

OcHOBHBIE CTaAMM W BETBH JBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
yMenblid, YemoBek mnpsMoxonsdmui, YenoBek HeaHAEpTaIbcKui, Yenosek
pa3yMHbIii. Haxonku McKomaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb

pacnpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

3.1

3.2

3.3

YenoBeuyeckne packl. OCHOBHBIE OOJIBIIME Pachl: €BpONEOHIHAS (eBpazuiickas),
HErpo-aBCTPaJIONIHAS (3KBaTOpHaNIbHA), MOHT'OJIOUAHAsS (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCJIOBUSIM CyILleCTBOBaHMs. EquHCTBO yenoBedeckux pac. Kputuka pacusma
OpranusMsl 1 OKpy’Karolias cpeaa

OKojorus Kak Hayka. 3aJaud M paslenbl dKOJOTMU. MeToIbl IKOJIOTMYECKUX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AyIIIHAA, ITIOYBCHHA, BHYTPUOPTraHU3MCHHAA

Okonornyeckue  ¢axtopbl. Knaccupukamus — 9KOJIOTMYeCKUX  (DaKTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JlelcTBHE HKOJIOTMYECKUX
(akTOpOB HA OPraHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIIepaTypa, BIaXKHOCTb. POTONEPUOAU3M.
[IpucnocoOnenuss OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (haKTOPOB.

buonornueckue puTMmsl

3.4

buotnueckue daxTopbl. Bumpl OMOTHYECKHUX B3aUMOJCHCTBUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, TApa3uTU3M, MYTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO),  aMEHCAIM3M, HEUTpanu3M. 3HadeHHE  OWOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU MOMyJIsINHUH. OcHOBHBIC IIOKa3aTcinu
MomyJisinuu: 4YHUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPHUPOCT,

Murpanus. JJuHaMuKa YUCICHHOCTH IOIYJISLUU U €€ perysanus

COO6H_I€CTBa N 3KOJOTMYCCKUC CUCTEMBI
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4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBAs,
NpOCTpaHCTBEHHAsA, Tpoduyeckas (mumesast). Buapl-momunantsel. CBsi3u B

OHoIIEHO3€E

4.2

Okonornyeckue cucreMbl (9kocucremsbl). Ilonarme 00 »dKocucreme U
ouoreoneHo3e. @DyHKIMOHAIbHbIE KOMIIOHEHTBI SKOCHCTEMBI: IMPOJYLEHTHI,
KOHCYMEHTBI, peyLieHThl. KpyroBopoT BelIeCTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBble) YpOBHM SKOcHCTeMBbl. llumieBble 1ienmu U ceTu.
OcHOBHBIE TOKa3aTe€IM HKOCHUCTEMBI: OHoMmacca, MPOAYKIMA. DKOJIOTMYECKUe
NUPaMUABL:  HPOAYKLUHM, YHUCIEHHOCTH, Ouomacchl. CBOHCTBA 3KOCHUCTEM:

YCTOMYMBOCTbH, CAMOPETYJIsiUA, pa3putue. CyKueccus

4.3

[Ipupoanbie 3K0CHCTEMBI. DKOCHUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOMHOTO MU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIOTreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMsl.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OMOJIOTMUECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'paHuilsl, coctaB U CTPyKTypa
6uochepsl. XKusoe BemecTtBo U ero ¢yHkiuu. OcoGeHHOCTH OHochepbl Kak
r100anbHOM 3KOcHCTeMBbl. JIMHAMHYeCKOe paBHOBECHE M oOOpaTHasi CBsI3b B
6uochepe. KpyroBoporsl BemiecTB MU OHOr€OXMMHUYECKHE LUKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBbIE WM3MEHEHHUs B Ouocdepe.
['mobGanbpHBIEC HKOIOTHYECKHE TPOOIIEMBI.
OcHOBa panMOHANIBHOIO YNPABICHHUS HOPUPOAHBIMM pecypcamMu M HX

HUCIIOJIB30BaHUC. I[OCTI/I)KGHI/IH OMOJIOTUHU U OXpaHa IpHUpOAbI
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