Pa0ouas nporpamma no yueOHomy npeamery «buosiorusi» (60aza) Ha ypoBHe
cpeaHero oouero oopasoBanus B coorBercTBun ¢ PI'OC 2012 u ®OII
COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMY, TEXHUICCKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, punocodueit, 3STUKOH, 3cTeTHKOM u paBoM. Poib
Ouonoruu B GOpMUPOBAHUH COBPEMEHHOM Hay4yHOU KapTHUHBI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeTtoabl TO3HAHUS KUBOU IPUPO/IbI (HAOII0IeHHE, SKCIIEPUMEHT, ONKMCAHHE,
U3MepeHue, KiaccupuKalus, MoJIeIMpOBaHUe, CTaTUCTUYECKass 00pabOoTKa JaHHBIX).

Jlabopamopnsle u npakmuueckue pabomol:
ITpakTudeckas padora Ne 1. «Mcnonp30BaHue pa3IMUHBIX METOAOB IIPH U3YUCHUU
OHOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHUs

JKuBbie cucteMbl (OMOCHCTEMBI) KaK MpeaAMET U3ydeHus ouoiaorun. OTauyune
JKUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CgoiicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHu3alvvl OUOCHUCTEM:
MOJIEKYJISIPHBIN, KJIETOYHbI, TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJIAIMOHHO-BUIOBOM,
HKOCUCTEMHBIH (OMOTEOIIEHOTHIECKUH ), ONOChEpPHBII.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHNE KICTKH

XUMHAYECKUM COCTaB KJIETKA. XHWMHUYECKHE DJIEMEHTBhI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpabHBIE BEIECTBA.

@yHKIMY BOABI U MUHEPAJIBHBIX BEIIECTB B KJIETKE. [loaaep:;xaHne 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue OenKOoB. AMHUHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3aMeHnmble W 3aMEHHMBbIE AMUHOKHUCIOTHI. AMUHOKHCIOTHBIA COCTaB. YPOBHU
CTPYKTYpBI OEITKOBOM MOJIEKYNbI (IepBUYHASI, BTOPUYHAS, TPETHUUHAS M YCTBEPTHUHAS
CTpYKTypa). XUMHUYECKHE CBOICTBA OeNkoB. bruomornueckre pyHKIUN OEIKOB.

®epMeHTbl — Ouosiornueckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIN
HEeHTp, cyocTpatHas crnenududHoctb. Kopepmentol. Buramunpl. OTimuns pepMeHTOB
OT HEOPTaHWYECKUX KaTaJu3aTOpPOB.

VYrneBoapl: MOHOcaxapuibl (TJIOKO3a, pudo3a M Je30KCMpubo3a), Aucaxapuibl
(caxapo3a, JakTo3a) U  MHoJUcaxapuabl (Kpaxmaj, TJUKOTeH, UEeJUII0JI03a).
buonornueckue GyHKIUU YTIIEBOAOB.

Jlunuasl:  Tpurmuuepuabl,  Gocdomunuasl,  crepounsl.  ['mapodunsHO-
ruapodobHbie cBoiicTBa. buonorunueckue ¢ynkiuu nunuaoB. CpaBHEHUE YIIJIEBOIOB,
OEJIKOB U TUIUIOB KaK HCTOYHUKOB SHEPTHUHU.

Hykneunossie kucnotel: JJHK u PHK. Hykneotuabsl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Crpoenue u pynkuuu JIHK. Ctpoenne u ¢pynkuun PHK. Bunsr PHK. ATO:
CTpOEHUE U (DYHKIIUHU.

utonorus — Hayka o kietke. Knertounas teopust — mpuMep B3aUMOIECUCTBUS HIIEU



U (haKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KIETKH.

Knetka kak wmenoctHas sxkuBas cuctema. OOmiMe MpHU3HAKK KIIETOK: 3aMKHYTas
Hapy>kHas MeMOpana, Monekynbl JJHK kak renetuueckuil ammapar, cucTeMa CHUHTE3a
Oeka.

Tunel KIETOK: dyKapuoTHUecKkass U mpokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckou kiuetku. Kierounas crenka 0aktepuil. CTpoeHUe 3yKapuoTHYECKON
kJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, J)KUBOTHON U TPUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJETOYHas CTEHKa, TJIMKOKAJHKC,
ux pynkuuu. [Inasmarnueckas MmemOpana, e€ cBoiicTBa U pyHkimu. [{utonnazma u eé
opra"ousl. OnHomemOpaHHble opranous! kineTku: JIIC, annapar "ok,
An30coMbl.  [loJyaBTOHOMHBIE OpPraHOWAbl  KJICTKH: MUTOXOHJPHM, TUIACTHBI.
[Tpoucxoxnenne MUTOXOHApU 1 Tactud. Bunel mnactua. HememOpaHHble OpraHouabl
KJIETKU: pUOOCOMBI, KJIETOUHBIA LIEHTP, HEHTPUOJIU, PECHUUKH, KI'YTUKUA. DYyHKINN
OpPraHOWOB KJIETKU. BKitoueHus!.

Snpo — peryasTopHblii HeHTp KiIeTku. CTpoeHue sizipa: siaepHasi 000J04Ka,
KapHuoIlia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCTB B KIIETKE.

Jlabopamopnsie u npakmuyueckue padoomol:

Jlabopatopnas pabota Ne 1. «M3yueHre KaTaIuTUYECKONH aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

Jlabopartopnas padota Ne 2. «3ydueHnue cTpoeHus KIETOK paCTEHUMN, ’KUBOTHBIX U
OaKTepHil MoJy MUKPOCKOTIOM Ha TOTOBBIX MUKpOTIpENapaTax U uX OMHUCaHUEY.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH

OOmeH BemecTB, Wik MeTadoIu3M. ACCUMUIIAINSA (TUTACTHYECKUI OOMEH) U
JTUCCUMMWISIUSA (SHEPTeTHYECKUM OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca
MeTabonau3ma. PoJib 3aKOHOB COXpaHEHMsI BEUIECTB U DHEPTUU B TOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BerecTB: aBTOTpo(HBIN U TeTepoTpodHbIi. Ponb hepMeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUHN YHEPTUH B KIIETKE.

®dotocunTe3. CreroBass u TeMHOBasi (a3wel porocuuTe3a. Peakuu doTocunresa.
DddexTuBHOCTL PoTOCHHTE3a. 3HaAUCHUE (POTOCUHTE3A I KU3HU Ha 3emiie. Biusaue
yCJIOBUH cpenbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMIEHUS €ro MPOJYKTUBHOCTH Y
KYJIBTYPHBIX PACTCHHM.

XeMocHuHTe3. XeMOCUHTE3UPYIOIIe OaKkTeprun. 3HaUCHUE XEMOCUHTE3a ISl )KU3HU
Ha 3eMJie.

OHepreTuueckuii o0MeH B KieTke. PacuieruieHne BElIeCTB, BbIJIETICHUE
Y aKKyMYJIMPOBAHKME SHEPTUH B KJIETKE. DTalbl SHEpreTudeckoro oomMena. ['nukonus.
bpoxenue u ero Buabl. KUcIopoiHOE OKUCIICHUE, WIIH KJIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA.

Peakuun marpuuHoro cuntesa. ['enernueckas undopmanus u JJHK. Peanuzarus
reHeTUYecKoil uHpOpMalnuu B KIETKe. [eHeTHYeckuii KOA U €ro CBOICTBa.
Tparckpuniust — marpuunbiii cuate3 PHK. Tpaucnsius — 6uocunTe3 Oenka. DTtarbl
TpaHcisiiuu. KonupoBanue aMmuHokucnoT. Poibs pubocom B OnocuHTe3e Oeska.

Hexknerounsie ¢GopMbl JKM3HU — BHUPYCHl. VICTOpus OTKpBITHS BUPYCOB
(.. HBanoBckuii). OcoOEHHOCTH CTPOEHUS U JKHU3HEHHOIO LHMKIA BUPYCOB.
bakrepuodaru. bonesnu pacteHui, KUBOTHBIX W YEJIOBEKA, BbI3bIBAEMBIE BUPYCAMH.



Bupyc wummynonedunura uyenoBeka (BUY) — Bozoyautens CIIMJla. OoOpatHas
TPAHCKPUTIIIKSA, peBepTa3za W mHTerpasza. [IpodunakTika pacnpocTpaHEHUS BUPYCHBIX
3a00s1eBaHUM.

Tema 5. PazmHOXkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB

KrneTounslii UK, WK )KU3HEHHBINA UK KIeTKu. MHTepdaza nu muto3s. [Iporecchl,
npoTtekatomue B uHTepdaze. Perumkanms — peakuuss marpuuHoro cunrtesa JHK.
Crtpoenne XxpoMocoM. XpOMOCOMHBI HA00Op — KapuOTHM. JIMTUTONAHBINA ¥ TarUIOUHBINA
XpOMOCOMHBIE HaOOphl. XpomaTujabl. lluTomornueckre OCHOBBI Pa3sMHOXKEHUS U
WHJMBUAYAJIBHOTO Pa3BUTHS OPTraHU3MOB.

Jenenue kinetku — muto3. Ctaguu mutosa. [Iponeccsl, MpoUCXOasAIIKEe Ha Pa3HBIX
CTaJuAX MUTO3a. BUOIOrHYEeCKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@opMbI pa3MHOXKEHHUS OpPraHU3MOB: Oecrnojioe W ToJioBoe. Buabl Oecronoro
Pa3MHOXEHUSA: JCJIICHHE HaJABOE, II0YKOBAHWE OJHO- M  MHOI'OKJIETOYHBIX,
CHOpoOOpa3oBaHuE, BEreTaTUBHOE pa3MHOXEHHE. VICKyCCTBEHHOE KJIOHHPOBAHME
OpPraHU3MOB, €r0 3HAUEHHE JIJISl CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Craguu wmeno3a. Ilponeccel, npoucxomsmme Ha CTaAUsX Meno3a.
[ToBenenne xpoMocoM B merno3e. KpoccuHroBep. bHOMOrMYecKkuii CMbICI U 3HAYEHUE
Meno3a.

['amerorenes — mpouecc oOpa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [lojoBbie
JKeJe3bl: CEMEHHUKU U ssnyHuKU. OOpa3oBaHUE U Pa3BUTHE TOJOBBIX KJIETOK — T'aMeT
(cmepmaTto3ouy, sSMIEKIeTKa) — crepMaroreHe3 W ooreHe3. OCOOEHHOCTH CTPOCHUS
ANLEKIETOK U criepMaro30u0B. Omnonorsopenue. [lapTeHorenes.

NunuBuayanbHoe  pa3BuUTHE  (OHTOTEHE3). OMOpHOHAIIbHOE  pa3BUTHE
(omOpuorenes). JTanbl AMOPUOHATBLHOTO PA3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
npoOJieHue, racTpyJisius, OpraHoreHe3. [ToctaomMOpuoHaIbLHOE

pazButHe. TUIBI MOCTAIMOPHUOHAILHOTO PA3BUTHS: MPSMOE, HENpPAMOe (JTUUHHOYHOE).
Binusithue cpensl Ha  pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH
BPOKIAEHHBIE YPOACTBA.

Poct u pazButue pactennili. OHTOreHe3 HBETKOBOIO PACTEHUS: CTPOCHUE CEMEHH,
CTaJUU PA3BUTHUAL.

Jlabopamopnsie u npakmuyueckue padoomol:

Jlaboparopnas padota Ne 3. «HabmroneHre MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKpOTpEnapaTaxy.

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHsI MOJOBBIX KJIETOK HA TOTOBBIX
MUKPOTIpenapaTaxy.

Tema 6. HacjieqcTBeHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB

[Ipenmer u 3agaun renetuku. Mictopus pa3BuThs TeHETUKU. POJIb HIUTOIOTHH U
AMOPUOJIOTUHU B CTAHOBJIEHUH I'eHEeTUKH. BKiag pocCUiicKuX U 3apyOe HbIX YUEHBIX B
pa3BUTHE TeHETUKH. MeToAbl TeHETHKHU (THOPUAOIOTUYECKUMA, ITUTOTCHETUYECKHM,
MOJIEKYJIIpHO-TeHeTHYeCKnii). OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTnueckas
CHMBOJIMKA, UCITOJIb3YEMAsI B CXEMAX CKPELMBaAHUMN.



3aKOHOMEpPHOCTH HACJIEJOBAaHUsA NPU3HAKOB, YyCTaHOBJEHHbIE [. Menpaenem.
MonorubpumHoe ckpenuBanrie. 3aK0H €IMHO-00pa3us THOPUIOB TIEPBOTO MOKOJICHUS.
[IpaBuno 1OMUHUPOBAHUA. 3aKOH PACIICIUICHUS MPU3HAKOB. [ UIOTE3a YUCTOTHI raMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpenMBaHue. 3aKOH HE3aBHUCUMOIO HAcjeOBaHUsl TMPU3HAKOB.
[uToreHeTHYECKHE  OCHOBBI ~ AWUTHOPUIAHOTO  CKPEIIMBAHWS.  AHAIM3UPYIOMIEE
ckpenuBanue. lcnonb30BaHWE aHATW3UPYIOWIETO CKPEUIMBAHUS UISI ONPEACIICHUS
TEHOTHUIIa 0COOMU.

CuenieHHOE HaciaeaoBaHue npu3HakoB. Pabora T. Moprana mno cuerieHHOMY
HacJIeIOBaHUIO TeHOB. HapyllieHre ClernieHusi FTEHOB B PE3YJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPUS HACIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.

I'enetnka mnosa. XpOMOCOMHOE OINpEACICHUE IM0Ja. AyTOCOMBI U TIOJOBBIE
XPOMOCOMBI. ['OMOraMeTHbIEH reTeporaMeTHbIeopranu3Mel. HaciienoBanrue nmpu3HaKkos,
CLEIUIEHHBIX C ITOJIOM.

N3menunBOCTh. Buapl M3MEHUMBOCTHU: HEHACJIEACTBEHHAs M HACJIEACTBEHHAs.
Ponb cpenpl B HEHAC/IeICTBEHHOW U3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAITMIOHHON
M3MEHUMBOCTH. BapualnvoOHHBIM psAA U BapuanuoHHas KpuBas. Hopma peaknun
npu3Haka. KoInyecTBEeHHbIE M KA4YEeCTBEHHbIE IPU3HAKA W HMX HOpPMAa pPEaKIHH.
CpoiicTBa MOU(MDUKAITMOHHONW U3MEHUYUBOCTH.

HacnencrBennas, wWiM TEeHOTUNHMYECKAs, W3MEHYMBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Mel03 U MOJ0BOM MpOLEcC — OCHOBA KOMOMHATUBHON M3MEHYMBOCTH.
MyrtanrionHass u3MeH4YMBOCTh. Kiaccudukanus MyTauuid: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. YacTtora ¥ npuuMHBL MyTanuil. MyrtareHHble  (akTOphl. 3aKOH
TOMOJIOTHYECKUX PSAZIOB B HacaeACcTBEHHOW n3MeHunBoctu H.U. Basunoga.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka yenoseka. Kapuortun yenoBeka. OCHOBHBIE METO/Ibl TCHETUKHU YEIIOBEKA:
reHeaJOTMUeCKUi, OM3HEIIOBBIM, [IMTOTCHETHUYECCKUM, OMOXUMUYECKUH, MOJICKYIISPHO-
T€HETUYECKU . CoBpemeHHOE ONPEAEIICHUE TE€HOTHUIIA: ITIOJIHOTEHOMHOE
CEKBCHUPOBAHWE, TEHOTUNUPOBaHHWE, B TOM uyucie ¢ nomoupto [II[P-ananu3a.
HacnencrBennnle 3a00J1€BaHUs YeIOBEKA: T€HHBIE 00JIE3HHU, O0JIE3HU C HACIEICTBEHHOU
MIPEPACIIOIOKEHHOCThIO, XPOMOCOMHBIE Oome3Hn. CoMaThuueckue W TeHEepaTUBHBIC
myTtaru. CTBONOBBIE KIETKH. [IpUHIMIIBI 310pOBOTO 00pasza >KU3HH, JTUATHOCTHKH,
OpoQUIAKTUKA W  JICYEHHMS] TEHETHMYeCKHMX Ooisie3Hel. Meauko-reHeTHYecKoe
KOHCYJIbTUPOBAHHE. 3HAYCHHE MEAUIIMHCKON I'€HETUKU B MPEIOTBPAILICHUH U JICYEHUU
IreHEeTUYECKUX 3a00JICBAaHUM YeIOBEKa.

Jlabopamopnvie u npakmuueckue padbomaoi:

Jlaboparopnas padota Ne 5. «3ydyenue pe3yapTaToB MOHOTHOPUAHOTO U
JTUTUOPHUIHOTO CKpPEITMBAHUS y AP030(HIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlabopatopHas padota Ne 6. «M3yueHrne MoAN(PUKAIIMOHHON N3MEHYHUBOCTH,
MIOCTPOEHHE BAPUALMOHHOIO Psila U BAPUALIMOHHON KPUBOM.

JlabopatopHas paborta Ne 7. « AHau3 MyTaluii y 1po30(uibl Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

[Tpaktrueckas pabora Ne 2. «CocTaBieHue 1 aHAINA3 POJAOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH
Cenekiys Kak HayKa U Ipolecc. 3apoKIEHUE CEIEKUNN U JOMECTUKALUS. Y YCHHUE



H.W. BaBunoBa o meHTpax MPOUCXOXKIECHUS U MHOT000pa3us KyJIbTYPHBIX PACTCHHM.
[{eHTpbI IPOUCXOKICHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOBI CEJIEKIIMU. MacCcOBbII U HHAMBUAYAIbHBINA OTOOPHI B
CEJIEKLIMN PAaCTEHUH M )KUBOTHBIX. OLIEeHKa 3KCTEphepa. BIM3kopoacTBEHHOE
cKpeuuBanue — MHOpuauHT. Yncras muaud. CKpelnBaHue YUCThIX JIMHUU. ['eTepo3uc,
i rudpuanHas cuina. HepoactBeHHoe ckpemuBanue — ayTopuauar. OtnanéHHas
rubpuan3anys u e€ ycrnexu. MIcKycCTBEHHBIM MyTareHes u MoJy4YeHUe MOTUILION IOB.
JlocTrkeHns CeNeKUNH PaCTeHUM, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

BHOTEXHOJIOTHS KaK OTpaciib IPOU3BOACTBA. [ €HHasl MHKEHEpHs. JTallbl CO31aHUS

pexomoOunanTHOM JIHK u TpancrenHbix oprann3moB. KiierouHas muHXeHepusl.
Kierounsle KynpTypbl. MUKpPOKIOHAIBHOE pa3MHOXEHUE pacTeHuil. KinoHupoBaHue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3SWCTBEHHBIX  OPTaHU3MOB.  OJKOJOTHYECKHE
U yTdeckue npoodsnemsl. 'MO — reHeTHueCKH MOIU(DHUIIMPOBAHHBIE OPTaHU3MBI.

11 KVIACC

Tema 1. JBosronMOHHAas1 OHOJIOTHA

[IpennochuIKM BO3HUKHOBEHHUS SBOJIOIMOHHON TEOPUU. DBOIIOLMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue sBOMIOIMOHHOM TeOpUr Ha pa3BUTHE OMOJIOTUU U
JIpYTUX HayK.

CeuzerenbctBa  3BoyronMM.  [lameoHTONIOTMYECKHE:  MOCIEN0BATEIBHOCTh
NOSIBJIEHUS BUJOB B  MAJCOHTOJOTMYECKOM JIETONUCH, NEPEXOAHbIe (POPMBI.
buoreorpaduyeckue: cxoncTBo U pazinuune payH u Gaop MaTepuKkoB U OCTPOBOB.

OMOpHOIOTHYECKHEe: CXOACTBA M pa3iuyusi SMOPHUOHOB pPa3HBIX BHUIOB
NO3BOHOYHBIX.  CpaBHHUTENIbHO-aHATOMHYECKUE:  T'OMOJIOTHYHEIE,
aHAJIOTUYHbIE, PYAUMEHTApPHbIC OpraHsbl, aTaBU3MBI. MonexynsipHo-
OMOXMMHUYECKHE: CXOJICTBO  MEXaHHW3MOB  HACJIEACTBEHHOCTH U OCHOBHBIX
MEeTa0O0JMYECKUX YyTEeH Y BCEX OPTaHU3MOB.

OBomononHas teopust Y. lapsuHa. [IpeaAnochIKM BO3HUKHOBEHHUS TAPBUHU3MA.
JIBuoKylye cuiibl 3BOMIONUM BHUIOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpU

OTPaHUYEHHOCTH  PECYpPCOB,  HeompeneiaéHHass  M3MEHYMBOCTh,  OopbOa
3a CyIlIECTBOBAHME, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JIBrkymue cuibl ((hakTOphl) SBOITIONMN BUIOB B IPUPOIE. MyTallMOHHBIN MPOIIECC
¥ KOMOMHATUBHAS U3MEHYNBOCTH. [lomysiiinonHbie BOTHBI U Apetid renos. M3omsmus u
MUTpaIus.

EcTtecTBeHHbIl 0TOOp — HanpaBisitou Uil GakTop 3BoJtoLHH. DOpMbI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh  OpPraHU3MOB  Kak  pe3yiabTaT dBodtouuu. [Ipumepsr
IPUCTIOCOOICHUN y OpraHu3MoB. ApoMopd 036l U UANO-aJANTALKH.

Bun u BunooGpazoBanue. Kputepuu Buga. OcHoBHBIE (hOpPMBI BUAOOOPA30BaHUS:
reorpauueckoe, SKOJIOrHIecKoe.

MaxkposBomorisi.  dopmbl  3Bomrouuu:  uiIeTHYECKas,  JAUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTuMocTh 3BOTIOLUY.
[IpoucxoxaeHune oT  HeclneluaIu3upoBaHHBIX npeakoB.  [Iporpeccupyromas

crienranu3anys. AganTuBHAS pajarariusl.



Jlabopamopnvie u npakmuueckue pabomaoi:

Jlabopatopnas padota Ne 1. «CpaBHeHUE BUIOB IO MOP(POJIOTHUECKOMY
KPUTEPHIO.

JlabopatopHas pabota Ne 2. «Onucanue npucrnocoOJIEHHOCTH OpraHu3Ma 1 eé
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KU3HHA HA 3emJie
JloHaydHble TIPEACTABICHUS O 3apOXKACHUU JKU3HU. HayuHble TrunoTessl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abuoreHe3 U MnaHcnepmusi. XUMUYECKash HBOJIOLHS.

AOUOTEeHHBIN CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPTaHUYECKHUX.
DKCMEPUMEHTAIBHOE TOATBEPKICHUE  XUMHUYECKON  DBOJIIOIUM. HauanbHubie
3Tanbl ouosiorndyeckoi somonuu.  ['unoreza PHK-mupa.

dopMupoBaHue MEMOpaHHBIX CTPYKTYp HU  BO3HUKHOBEHHE  MPOTOKIIETKH.
[lepBbie KIeTKU U UX 3BOIIOLUSI. DOpMUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazBuTHe xu3HM Ha 3emiie o 3paM u niepuodaM. Karapxei. Apxelckas u
npoTepo3oiickas 3psl. [laneo3oiickas spa u e€ nepuoibl: KeMOPUICKUM, OPAOBUKCKHUMA,
CUJIypHUMCKHN, TEBOHCKAW, KAMEHHOYT OJIbHBIN, TIEPMCKHU.

Me3so030iickas 3pa 1 €€ epuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaitHo3olickas 3pa u €€ nepuo/ibl: MaJIeOreHOBbIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIIA.

XapakTepuCTHKa KJIMMATa U T€0JOTHYECKUX Npo1eccoB. OCHOBHBIE ATallbl
SBOJIIOIIMU PACTUTEIBHOTO U )KUBOTHOTO MUpPa. ApoMop(dO3bl y paCTEHUN U KUBOTHBIX.
[TosiBnenue, paclBeT U BBIMUPAHUE TPYIIIT AKUBBIX OPTaHU3MOB.

CucrteMa OpraHM4ecKOro Mupa Kak oOTpaxkeHue H3Boirouud. (OCHOBHBIE
CHUCTEMaTUYECKHE TPYMIbI OPraHU3MOB.

DBoIIoLMA YeI0BeKa. AHTPONOJIOTHS KaK Hayka. Pa3zBuTue npeacTaBiieHnil o
IIPOUCXOKICHUN YeJloBeKa. MeTonbl n3ydeHus anTponoreses3a. CXoACTBa U pa3Inydns
YeJI0BeKa U )KUBOTHBIX. CUCTEMATHUECKOE TOJIOKEHNE YETIOBEKA.

JBmxymue cuibl ((akTopsl) aHTpornoreHe3a. HacienacTBeHHas: U3BMEHYUBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HM, W3TOTOBJICHUE OPYIUN Tpyaa,
MBIIIUICHUE, PEUb.

OcCHOBHBIE CTaJMM W BETBH SBOJIOIMHU YEJIOBEKAa: aBCTPAJIOMUTEKH, YeloBek
yMeIblid, YeloBek MpsaMoXoasuui, YeloBek HeaHAepTalbCKul, YeloBeK pa3yMHBIN.
Haxonku vckomaeMbIX OCTaTKOB, BpEMs CYILIECTBOBAaHMS, 00JacTh paclpOCTPAHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHBIE OOJBIITHE paChl: €BPOIMEOUAHAS (€BpaszHiicKas),
HErpo-aBCTpaJIOWIHAs (PKBAaTOpHalibHAsI), MOHTOJOWAHAs (a3MaTCKO-aMEPUKAHCKas).
UepThbl NpUCTIOCOOIEHHOCTH  MPEACTABUTEICH UYeTOBEUYECKUX pac K YCJIOBUSIM
CYLLECTBOBaHMUS. EnnncTBO YEeJIOBEYECKUX pac. Kputnka pacusma.



Jlabopamopusie u npakmuueckue paoomoi:
[Ipaktuueckas padora Ne 1. «M3yyeHue uCKonaeMbIx OCTaTKOB PacTeHUI U
YKUBOTHBIX B KOJIJICKITUSIX).

Tema 3. Opranusmsl H OKpY KaroLIas cpeaa

DKOJIOTHsI KaK HayKa. 3a1aud ¥ Pa3Aeiibl SKOJIOTMU. MeTOo bl 3KOJIOTUYECKUX
MCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl OOUTaHusT ~ OPraHW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAS, IOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  Qakropel. Kmaccuduxamuss — sxonorndeckux — (aKTOpPOB:
abuoTHyeckne, OMOTUYECKUE U aHTPOIOreHHbIE. JeHCTBUE 3KOJIOTHYecKUX (PaKTOpOB
Ha OpraHU3MBI.

AbGuotnyeckue (QakTopbl: CBET, TEMIEpPaTypa, BIAKHOCTb. POTONEPUOAU3M.
[TpucniocoOneHust OpraHu3MoB K JCHCTBHIO aOMOTHYECKUX (PakTopoB. buosornyeckue
PUTMBI.

buotnueckue ¢dakTopel. Buapl OMOTHYECKMX B3aUMOJICHCTBUN: KOHKYpEHIMS,
XMIIHUYECTBO, cuMOM03 U ero ¢opwmel. [lapazutusm, Koomepamusi, MyTYyalu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIU3M, HEUTpaIU3M.
3HaueHne OMOTHMYECKHX  B3aUMOJCHCTBUM IS CYyILIECTBOBAHUS
OpPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHUE XAPAKTEPUCTUKH NONyJsurn. OCHOBHBIE ITOKA3ATENN NOMYJIISLUN:
YUCJIEHHOCTD, MJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT, MUrpanus. JJuHamuka
YUCJIEHHOCTHU MOMYJISIUUU U €€ PeryJIsiusl.

Jlabopamopnvie u npakmuueckue padbomaoi:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckue 0cCOOEHHOCTH PACTEHUH U3
pPa3HBIX MECT OOHUTAHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «[loacuér MIOTHOCTH MOMYJISIUN pa3HBIX BUIOB
pacTEeHU.

Tema 4. CooO1ecTBa ¥ IKOJI0rHYecKHe CHCTEMBI

Coo01m1ecTBO opranu3mMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BUAOBAS,
poCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buasi-nomuHanTsl. CBsi3u B OMOIIEHO3E.

Dkosiornueckre cuctemMbl  (9kocuctembl). Ilonstue 00 »sKkocucreMe U
ouoreoneHoze.  DYHKIMOHAIbHBIE  KOMIIOHEHTHl ~ HKOCHCTEMBI:  IMPOJYLEHTHI,
KOHCYMEHTBI, peayLeHTbl. KpyroBopoT BEIIECTBM IOTOK 3HEPTUM B3KOCHCTEME.
Tpoduueckue (mumieBbie) ypoBHU 3KOCUCTeMBbI. [lumieBsie 1enu u cetu. OCHOBHBIC
MOKa3aTelid dJKOCHUCTEeMbl: Ouomacca, NpPOAYKIHUA. DKOJOTMYECKHUE MNUpaMUIbL:
OPOJAYKIMU, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBAa HIKOCHUCTEM: YCTOWMYMBOCTD,
camoperyisnus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. DKOCUCTEMA XBOWMHOIO WU
HIMPOKOJMCTBEHHOTO JIeca.

AHTpONOreHHbIE KOCHUCTEMBI. ATpPO3KOCHUCTEMBI. YpOoskocucTeMsl.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak (aktop ycToluuMBOCTH 3KOocUcTeM. (CoxpaHeHue
OMOJIOrMYECKOro pa3HOoOOpa3us Ha 3emiie.



Yuyenue B.M. Bepnaackoro o Owochepe. ['panmipl, cocTaB U CTPYKTypa
ouocheprl. Kupoe BemectBo u ero (Qynkuun. OcobeHHOcTH Ouocdepsl Kak
rJ1I00aJIbHOM SKOCUCTEMBI. [IluHaMuyeckoe paBHOBECHE U 0OpaTHas CBs3b B Orochepe.

KpyroBopoTs! BeniecTBU OMOT€OXUMHUUECKHUE UK 3JIEMEHTOB (YTIepo/ia, a30Ta).
3oHanbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B 6rochepe 3emi. AHTPONIOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE 2KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHHE TPUPOJIBI U uenoBeuecTBa. CoxpaHeHue 6Mopa3zHOOOpa3us Kak
OCHOBa yctoiuuBocTH Onocdepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMU
pecypcaMu U UX UCHOJIb30BaHUE. JJOCTHKeHUsI OMOJIOTUU U OXpaHa MPUPOIbI.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBbI
11O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pE3yJabTaTOB OCBOCHUS mpeamera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME COCTABIISIONINE: OCO3HAHHME OOYYaIOMIMMHUCS POCCHICKOM
rPaXJaHCKOM WJACHTHYHOCTH — TFOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOTIPEJICIICHUIO, HAIMYME MOTHBAIMKM K OOY4YeHHIO OWOJIOTHH, IIeJICHAIPaBIECHHOE
pa3BUTHE BHYTPEHHHMX YOEKIEHWW JUYHOCTA HA OCHOBE KIIOYEBBIX IICHHOCTEU U
UCTOPUYECKUX  TPAJULMA  pa3BUTUS ~ OWOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTH O0YYarOIMUXCsl PYKOBOJICTBOBATHCS B CBOCH JI€ATENLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYIIMMU CHUCTEME OHOJOTHYECKOro O0Opa3oBaHuUs,
HAJIMYHUE DKOJIOTUYECKOTO IPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JInuHOCTHBIE pe3ynpTaTbl OCBOEHUs mnpeaMera «buonorus» gocturaroTces
B CIAMHCTBE Y4YEOHOW ¥  BOCHUTATEIBHOW JESITEIIBHOCTH B  COOTBETCTBUU
C TPAAULIMOHHBIMHU POCCUHUCKUMH COIMOKYJIbTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIECHHOCTSIMU, IPUHATHIMU B OOIIIECTBE MpaBUIaMU U HOPMaMHU
NOBEACHUS M  CHOCOOCTBYIOT MpOLEcCaM  CAMOIIO3HAHMS, CAMOBOCIMTAHUS U
CaMOpAa3BUTHSI, Pa3BUTHS BHYTPEHHEHN MO3UIIMH JINYHOCTH, MATPUOTU3MA, YBAKEHUS K
3aKOHY M MPaBOIOPAJIKY, YEJIOBEKY TPYJa U CTApIIEMY MOKOJICHUIO, B3AUMHOTO
yBaXEHUS, OEPEIKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIICIUIO U TPAJAUIIHIM
MHOT'OHAIIMOHAJIBHOTO Hapoaa Poccuiickon @enepanuu, Mpupoae U OKPYKarolen
cpene.

JIngyHOCTHBIE pPE3yibTaThl OCBOCHMs ydeOHOro mpeamera «buonorus» T0IKHBI
OTpakaTb  TOTOBHOCTH M  CIOCOOHOCTh  OOYYAIOIIMXCS  PYKOBOJICTBOBATHCS
cOpMUpPOBAaHHOM BHYTpPEHHEW TMO3UIMEH  JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OPUEHTALUH, MTO3UTHUBHBIX BHYTPEHHUX yOEXKIeHUH, COOTBETCTBYIOLINX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIECTBA, PACIIUPEHUE KU3HEHHOTO OIhITa
U ONObITa JESITEIBHOCTH B MPOLECCE pEeaau3alid OCHOBHBIX  HAlpaBJICHUUN
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:
c(hOpPMHUPOBAHHOCTH TPAKIAHCKON TO3UITUN 00YJAIOIIETOCS KaK aKTUBHOTO H



OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYITMOHHBIX MPAB U 0053aHHOCTEH, YBOXKCHHE 3aKOHA U
IIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH NEATEIHHOCTH TPU CO3TAHUHM YICOHBIX
MIPOEKTOB, PEIICHUH y4eOHBIX M MO3HABATEIBHBIX 33]1a4, BHITIOJHCHHH OMOJIOTUYECKIX
AKCIIEPUMEHTOB;

CIIOCOOHOCTBH ONPEESATh COOCTBEHHYIO MO3UIIUIO IO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOW KU3HU U OOBICHITH €€;

YMEHHE YYHUTHIBAaTh B CBOUX JICUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIOJIEH C Pa3sHBIMUA YOCKICHHUSIMH, KyJIbTYPHBIMH ILEHHOCTSAMH U
COIMATBHBIM TTOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIIECCE COBMECTHOTO BBITTOJIHCHHS YICOHBIX,
MO3HABATENIbHBIX U HUCCIEAOBATEIIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOIICHUS K MHEHUIO
OTIMOHEHTOB IMPU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATEITLHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKON HACHTUYHOCTH, MNaTPUOTU3MA,
YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Inepesa PoauHou, ropaoctu 3a
CBOM Kpal, cBOw0 PoanHy, CBOM $3BIK M KYJIbTYpPY, IPOLUIOE U HACTOSALIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

[EHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIICIUIO U TAMSITHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJaJ POCCUUCKUX YUYEHBIX B CTAHOBJIICHUE M Pa3BUTUE
OMONOTHY, TOHUMAHMS 3HAYEHHUS OWOJIOTHMH B MO3HAHUM 3aKOHOB MPUPOJIBI, B KU3HU
YEJIOBEKa M COBPEMEHHOTO 00I11eCTBa;

ujerHas yOoeK1IEHHOCTh, TOTOBHOCTD K CITYKEHUIO U 3amute OTedecTna,
OTBETCTBEHHOCTb 32 €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO M PUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBCHHOE OTHOIIIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IIPUHATHSA LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C TPAAULIUAMU
HapoaoB Poccuu;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHONICHHUE K MUPY, BKIIIOUAst SCTETUKY OBbITa, HAYIHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATBLHOTO BO3/ICHCTBHUSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO BPA3HBIXBUAXUCKYCCTBA, CTPEMIICHUE MPOSIBIISITH
KaueCcTBa TBOPUYECKOW JTUYHOCTH;

5) puzuveckoro  BOCHMTAHMS, (POPMHUPOBAHUA  KYJbTYPbl 310POBbSI H
IMOLMOHAJILHOIO 0JIaronoJyYns:



NOHMMAHHUE U pealln3alys 340poBOoro U 0Oe3omacHoro odpasa >KM3HHM (310pOBOE
NUTaHHe, COONIOICHNE TUTHEHHYECKUX MPaBUI U HOPM, COAIaHCHPOBAHHBIN PEXUM
3aHATUN U OTABIXA, pErysspHas (pu3nueckas akTUBHOCTb), OEPEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY
3JI0pOBBIO;

MMOHUMaHUE HEHHOCTH MPABWII MHAUBUIYAJTBHOTO U KOJUIEKTUBHOTO O€30I1aCHOTO
NOBEJICHUS B CUTYALUSAX, YTPOKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCEACTBUN U HETPUATHUS BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0JII00HE;

TOTOBHOCTb K aKTUBHOM JIEATEIBHOCTH TEXHOJIOTHYECKOMN U COIMaIbHOMN
HAIPaBJICHHOCTHU, CHOCOOHOCTh WHUIMHUPOBATh, IJIAHUPOBATH W CaMOCTOSTEIHHO
BBITIOJTHATH TaKYyIO JAEATEIbHOCTD;

UHTEpPEC K pa3uuHbIM cdepaM npodecCHOHATBLHON JIeATeNbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBINA BBIOOp Oyayiiel mpodeccuud U pean30BbIBATH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA TPOTXKEHUN
BCEM KU3HU,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTMUYECKH 1e1ec000pa3HOe OTHOIIEHHUE K MPUPOAE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYyIlIECTBOBAHHSI;

HOBBIIIEHUE  YPOBHS  DKOJIOTUYECKOM  KyJIbTyphl: NPUOOpETEHHE  OIbITa
IUIAHUPOBAHUS MTOCTYIIKOB M OLIEHKH WX BO3MOJKHBIX ITOCIIEICTBHU JJI OKPYXKArOLIEH
cpensl;

OCO3HaHMe ria00aJbHOT0 XapaKTepa SKOJIOTHYECKUX Npo0IeM U MyTel ux
peleHns;

CIIOCOOHOCTh HCIIOJIb30BaTh MpHOOpeTacMble MPU MU3yUYE€HUU OMOJIOTUU 3HAHUS U
YMEHHMSI TIPU PELICHUH NMPOoOJIeM, CBSI3aHHBIX C pallMOHAJIbHBIM IMPHUPOIONOIb30BAHUEM
(cobmoieHne TpaBUJ TOBENEHUS B TPUPOAE, HAIMPABICHHbIX Ha COXpPaHEHHE
paBHOBECHS B DKOCHCTEMAaX, OXPaHy BUJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE IEUCTBUM, NPUHOCAIIUX BPEH OKPYXKAKOLIEH INPUPOIHOU
cpele, yMEHHE TPOTHO3UPOBATH HEONAroNpHUsTHBIE SKOJOTHYECKHE IOCIEICTBUS
MPEANPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJU4YUE PA3ZBUTOrO DKOJIOTMYECKOTO MBINUIEHUSA, 3KOJOTUYECKON KYJIBTYpHI,
ONBITa ACATEIBHOCTU JKOJOTMYECKOW HANPAaBIECHHOCTH, YMEHHS PYKOBOICTBOBATHCS
MMH B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLMAIBHOW NMPAKTHKE, TOTOBHOCTH K
YYACTHUIO B IPAKTHYECKOMN AEATEIBHOCTH HKOJIOTHUYECKON HAITPABICHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd U OOIIECTBEHHON NPAaKTUKH, OCHOBAHHOI'O Ha JAMAJIOre KYJBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPLIECHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOU KYJIBTYPBI KaK CPEACTBA
B3aMMOJICUCTBHS MEX/Y JIFOJAbMU U IO3HAHUS MUDA;

MOHMMAaHUE CHEIU(PUKUONOTIOTUHU KaK HayKH, OCO3HAHUS €€ posii BHOPMUPOBAHUH



palMOHAJIBHOTO HAY4YHOTO MBIIUIEHUS, CO3JaHUU LEJIOCTHOIO IPEACTABICHUS
00 OKpY’KaroIleM MHUpPE Kak O €AUHCTBE MPUPOIbI, YeJIOBEeKa U OOIIECTBA, B MMO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICEHUH TPOOJIEM COXpPAaHEHUS MPUPOJTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAUYMMOCTH OHOJOTHH JUIsi COBPEMEHHOW IMBUIM3AIUU:
obOecrieueHrs HOBOTO YpPOBHS PpAa3BUTHA MEAMUIMHBI, CO3/IaHUE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CIIOCOOHBIX pellaTh pecypcHbie MpoOJeMbl Pa3BUTHS YEIOBEUYECTBA,
NOWCKa MyTeWd BbIXOJA W3 TIOOAIBHBIX SKOJOTMYECKUX MpoOJieM M oOecredeHus
Nepexo/la K YCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUU OWMOJIOTMUECKUX 3HAHUU B IENIAX MOBBIIICHUS
o01Iel KyJIbTyphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KaK COCTaBHOW 4YacTu
(GYHKIHMOHAIBHOM TPAMOTHOCTH OOy4aroluxcs, (OpMHPYEMOM MpU U3YYCHUH
OMOJIOTHH;

NOHMMAaHUE CYIIHOCTU METOJOBIIO3HAHUS, HCIIOJIb3YEMBIXBECTECTBEHHBIXHAYKAX,
CIIOCOOHOCTH HCIIOJIB30BATh IOJIy4YaeMble 3HAHMS JUIsl aHAIM3a U OOBSCHEHUS SIBJICHUN
OKPYKAIOIIEr0 MHUpa U MPOUCXOAAIIMX B HEM M3MEHEHMH, YyMEHUE Jenarh
000OCHOBaHHbIE 3aKJIIOUYEHHS HAa OCHOBE HAay4dHbIX ()aKTOB M HMMEIOIMXCS JaHHBIX C
LEbIO MOJYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO MUCIOJIb30BATh OMOJIOTMYECKNE 3HAHUS JIJIS1 PEILICHHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHWE LIEHHOCTH HAYYHOM JAESITENbHOCTH, TOTOBHOCTh OCYUIECTBIISATH
IPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CLIOCOOHOCTh K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY IOJIyY€HHIO HOBBIX 3HaHUM MO OMOJIOTMHU B COOTBETCTBUHU C )KM3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHsI yueOHOro mnpeamera «buomnorus»
BKJIIOYAIOT:  3HaYyuMble JUis  (OPMHpPOBAaHUS  MHUPOBO33PEHHUS  OOYYAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOIIEHAyYHbIE TIOHSTHS, OTpaKarollue
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M cleuu(puKy METOJIOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIECTBO, JHEprus, sBJICHHUE, MpoIlecc,

CUCTEeMa, HayYHBIH (paKkT, MPHUHIIMIIL, TUIOTE3A, 3aKOHOMEPHOCTb,
3aKOH, TEOpHWs, HCCIeJOBaHUEe, HAONIOACHHE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUX),
yYHHUBEpCcaJbHbIC yueOHbIe NecTBUSA (TI03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,
PETYISTUBHBIE),  O0ECIEeYNBAIOIINE dbopmupoBaHue
(GyHKUIMOHAJIBHOM TPaMOTHOCTH 151 COLIMAIIBHOMN
KOMIETEHIIMH 00YyYaromxcs, COCOOHOCTD oOy4aromuxcs
UCIIOJIb30BaTh OCBOEHHBIE MEXIMCLUIIIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUS U

yHHUBEpCaJbHbIC yueOHbIE IEUCTBUS B TO3HABATEIBHOM U COIIMAIbHOM MPaKTUKE.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJoruueckue JelicTBUA:

CaMOCTOSTENIbHO (POPMYTHPOBATh U aKTYaJTU3UPOBATH MIPOOIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;



UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, 0000IIeH NS ), pACKPHIBATH CMBICIIONOIOTHIECKUX
NOHATUHN (BBIACNATh UX XapaKTepHbIC MPU3HAKU, YCTAaHABIMBATH CBSI3H C JIPYTUMU
MOHSTUSIMU);

OMpEeNeNATh LEU NeATEeIbHOCTH, 3a/1aBasi apaMeTPhbl U KPUTEPUU UX JTOCTUKECHUS,
COOTHOCHUTH PE3YJIbTAaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEIISIMU;

HCITOJTh30BaTh OMOJIOTUYECKHE TIOHATUS JJIsl O0OBsICHEHUS (DAKTOB U SIBJICHUI
YKUBOW MPUPOJIBI,

CTPOUTH JIOTUUECKHE PACCYX IACHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, IO AHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH H TPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHATh CXEMHO-MOJENBHBIE CpPEACTBA MAJSl MPEACTaBICHHS CYHIECTBEHHBIX
CBSI3€M M OTHOIIICHUN B U3y4aeMbIX OMOJOTHYECKUX OOBEKTAX, a TAKXKe MPOTUBOPECUHIA
Pa3HOTO POJia, BEISBICHHBIX B PA3IMYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUJIaH PEIICHHS MPOOIEMBI C YIETOM aHAIN3a UMEIOIUXCS
MaTepHabHBIX U HEMAaTEpUATIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JCSATEIILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
1eJISIM, OLICHUBATh PUCKU TIOCIIEJCTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBATH U BBITIOIHATE PaOOTy B YCIOBUSAX PEaTLHOTO, BUPTYAIHLHOTO U
KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble uccienoBaTeabcKHe 1eiicCTBUA:

BJa/IeTh HABbIKAMHU Yy4eOHO-HCCIIEIOBATENbCKOM U MPOEKTHOM J1eATeIbHOCTH,
HaBbIKaMU pa3peleHus IpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
NOMCKY METOJOB PEHICHUS MPAKTHUYECKUX 3a]ay, MPUMEHEHHUIO Pa3IU4HbIX METOOB
MO3HAHUS;

UCII0JIB30BAaTh PA3JIMYHbIE BU/IBI I€ATEIBHOCTH O IMOJIYYEHUIO HOBOT'O 3HAHUS, €TI0
MHTEpHpEeTalny, NpeoOpa30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYallMsIX, B TOM YHCIIE
IIPU CO3JaHUH YYE€OHBIX U COLUAIBHBIX TPOEKTOB;

(opMUpPOBaTh HAYYHBIA TUI MBIIICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33]]a4l BOOPA30BATEIBHOM 1€ATEIbHOCTH
Y )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CJICJICTBEHHBIE CBSI3U M aKTyaJM3MpOBaTh 3a/1a4y, BbIIBUTATh
rUnoTe3y e€ peleHus, HaX0AUTh apTyMEHTBI ISl JOKA3aTelIbCTBA CBOMX YTBEPKIACHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

AHAJIM3UPOBATh MOJYUYEHHBIE B XOJE€ PEIIEHUS 3a/1a4 PE3yJIbTaThl, KpUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTD, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBIIATH LIEJIEHAIIPABIICHHBIN TOMCK IIEPEHOCA CPENICTB U CIIOCOOOB AEUCTBUS
B TTPO()ECCHOHATIEHYIO CPENY;

YMETb [IEPEHOCUTh 3HAHUS B IIO3HABATENIbHYIO U MPAKTUYECKYIO 00J1acTH
KU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OPUTHHAJIbHBIE TOAXO0/IbI U PELICHUS, CTABUTh
po0JIEMBI U 33]1a4M, JOIYCKAOIIUE AIbTEPHATUBHBIE PEILICHHUS.



Pabora ¢ undopmanmeii:

OpUEHTHPOBATbCS B PA3IMYHBIX HCTOYHHMKAX HHPOpMAIUM (TEKCTe Y4YEOHOIo
nocoOusi,  HAay4yHO-TIONMYJSIPHOM  JHUTEparype, OHOJOrMYECKHX  CIOBapsX U
CIPAaBOYHHMKAX, KOMIIBIOTEPHbIX 0a3ax NaHHbIX, B  VHTepHeTe),  aHaIU3UPOBATH
UHGOPMAIIMIO PA3IUYHBIX BUIOB U (HOPM IpPEICTaBICHUS, KPUTHUECKH OIICHUBAThH €&
JIOCTOBEPHOCTh U HEPOTUBOPEUYNBOCTE;

(opMyIMPOBATH 3aMIPOCHI U IPUMEHSTH PA3IMYHbIE METOABI IIPU IOUCKE U OTOOpE
Ounonornueckoi MHGpopmMalu, HeoOXOJUMOM JJIs BBIIOJIHEHMSI YUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  MCIOJNb30BaHUS  MH()OPMALIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJOIMM, COBEPUICHCTBOBATH KYJIbTYpY AaKTUBHOTO HCIIOJNb30BaHUS Pa3IMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOUPATh ONTHUMANIbHYIO (POPMY MPEACTAaBIECHUS OMOIOTUYECKON
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMmbl, TaOJINLbI, PUCYHKU U JPYTOE);

UCIIOJIb30BaTh HAYYHBIHN SI3bIK B KAUE€CTBE CPEJICTBA MpU paboTe ¢ OMOIOTUYECKOIM
uH(popMaluen: TPUMEHATh XMUMHUYECKUE, (PU3MYECKHE M MAaTeMAaTHYEeCKUE 3HAKH H
CUMBOJIBI, (hOpPMYJIbI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOIb30BaTh U TPEOoOPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABbIKAMH PACIIO3HABAHMS U 3aLUTHI MH(DOpMAUU, HTHHOPMALIMOHHON
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC AeiICTBUS
Oo0menne:

OCYIICCTBIATh KOMMYHHKAIIHUU BO BCCX C(l)ean JKNU3HHU, AKTUBHO Yy4aCTBOBAThb B
JMAJIore WA TUCKYCCUU TIO CYIIECTBY 00CY>KaeMOi TeMbl (YMEHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATL CYKACHUA OTHOCHUTCIIBHO BBIITOJIHCHUS npeg:[ﬂaraeMoﬁ 3aJa4du,

YUYUTBIBATbh HHTCPCCHI U COIJIACOBAHHOCTD HOBI/IHHﬁ APYIuX Y4aCTHHUKOB AUAJIOra UJIN
JTUCKYCCHUN);

paciio3HaBaTb HeBep6a.]'H)HI)Ie CpcacTBa O6H_IGHI/I$I, IIOHUMATh 3HAYCHUC
COIHAJIBHBIX 3HAKOB, IIPCAIIOCBHIIIOK BO3HHKHOBCHHA KOH(I)J'II/IKTHI)IX CHTyaHHI?'I, YMCTb
cMATYaTh KOH(GIUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3JUYHBIMU CHOCOOaMHM OOIICHUS W B3aWMMOJICUCTBUS, IOHUMATH
HaMCPCHUS APYIux J'IIOI[GI;’I, MMpOABJIATE YBAKHUTCIIbHOC OTHOIICHUC K CO6€C€I[HI/IKy U B
KOppeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHHS,;

paSBépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY3PCHH: C UCIIOJIb3OBAHUCM SA3BIKOBBIX
CpEACTB.

CoBmecTHasl 1eATEJILHOCTD:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMaHAHON U UHIUBUAYATbHON pabOThI
IIPU pelIeHUU OMOJOTUYECKON POoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh TPUMEHEHUS
IpyHNoOBBIX (POPM B3aUMOJICHCTBUS TIPU PELlIEHUH Y4eOHOH 3a1a4u;

BbIOMpaTh TEMAaTUKY U METO/Ibl COBMECTHBIX AEUCTBUN € YUETOM OOILIUX HHTEPECOB
Y BO3MOXHOCTEH Ka)KJ10r0 WIEHA KOJUIEKTUBA;

MPUHUMATD LIETTH COBMECTHOM AESITENbHOCTH, OPTaHU30BBIBATh U KOOPAHMHUPOBATH
NEUCTBUSL TOE€ NOCTUKEHUIO: COCTABJIATH IUIAH JACMCTBHM, pacnpeiessiTh poju C
y4€TOM MHEHUN yYaCTHUKOB, 00CYKIaTh pe3yabTaTbl COBMECTHOM pabOTHI;

OLICHHMBATh KAY€CTBO CBOETO BKJIAAA U KaXKAOTO yYaCTHUKA KOMAaH/bI B OOIINN
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;



npeajiaratTb HOBBIC IIPOCKTbBI, OLOCHHUBATbL HWACH C IIO3UMIHMH  HOBH3HBI,
OPUTHUHAJIBHOCTH, HpaKTquCKOﬁ 3HAa4YUMOCTH,

OCYHICCTBIIATD MMO3UTHUBHOC CTPATCTUYCCKOC ITOBCACHNC B PA3JIMYHBIX CUTyallUAX,
IMPOABIIATE TBOPUCCTBO U BOO6p3.)K€HI/Ie, OBITH NHHUIIWMATUBHBIM.

PerynsitTuBHble YHUBepcaJbHbIE yUeOHbIE eliCTBUSA
Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISIBIICHUS MPOOJIEM U UX PEIICHUS B
YKU3HEHHBIX U YUYEOHBIX CUTYaIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYCCKUX 3HAHHM IEJICBBIC M CMBICIIOBBIC YCTAHOBKH B
CBOMX JEUCTBUAX M MOCTYINKAX MO OTHOUIEHUIO K KUBOW MPUPOAE, CBOEMY 3J0POBBIO U
3I0POBBIO OKPY’KAIOIINX;

CaMOCTOSITEIBHO ~ OCYLIECTBJISITh MO3HABATEIIBHYIO JESITEIbHOCTb, BBISABISATH
npoOemMbl, CTaBUTh U (HOpPMYyIUpPOBATH COOCTBEHHBIE 3a/Jaud B 00pa3oBaTEIbHOU
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEIICHUS TPOOJIEMBI C YUETOM UMEIOIIHUXCSI
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsiTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUMH;

JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIoCcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IMIUPOKOW IPYIUIIUA B PAa3HBIX
00JIacTsAX 3HAHWH, TMOCTOSHHO TIOBBIIATh CBOW 0OpA30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ICSTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISIM;

BJIa/JICTh HABBIKAMHU IO3HABATEJILHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPLIAEMBIX
JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTaTOB U OCHOBAHWM, HCIIOJIb30BAThH
npuémbl pedIeKCUn JIsl OLEHKH CUTYyallud, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUXIIPU aHATIM3€E PE3YIbTaTOB JESITEIbHOCTH.

IIpunsiTHe ceds U APyrux:
MPUHUMATh Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,
MPUHUMATBMOTHUBBI U APIYMEHTHI IPYTUXIIPU AHAIU3E PE3YIBTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIUOKHU;
pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3yabTaThl ocBoeHus nmporpammbel COO no 6uosorun Ha 6a30BOM
YpOBHE BKJIIOYAIOT crenuduyeckue s ydyeOHoro mnpenmera «buonorus» HayudHble
3HaHUS, YMEHUS U  CHOCOObl  JEHCTBUA 1O  OCBOGHHUIO, HWHTEpPIpETaluu
U TpeoOpa3oBaHUI0 3HAHUM, BUABI ACSATEIBHOCTH MO TMOJIYYEHHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTyalUsiX, a TaKXe B pealbHbIX



KU3HCHHBIX CHTYallUsX, CBS3aHHBIX ¢ Owonorueir. B mporpamme mnpeameTHbIC
pe3ynbTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kiiacce
JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJNU OUOJOTMH B CHUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpPa U HAy4YHOIO MHMPOBO33PEHHS, O BKIIAJ€ POCCUUCKUX U 3apyOEeKHBIX
y4EHBIX-OHOJIOTOB B pa3BUTHE ouonoruu,

(GyHKIMOHATBHON rPaMOTHOCTH YeJIOBEKa ISl PEIICHUS
YKU3HEHHBIX 3a]1a4;

yMEHHUE PACKPBIBATh COJIEPKaHUE OMOJIOTMUYECKUX TEPMHUHOB U TOHSITHM: KU3HB,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U NMPEBpalleHuEe YHEPTUH ), TOMEOCTa3
(camoperynsiuus), ypOBHEBasi OpPraHM3alUsl >KMBBIX CHUCTEM, CAMOBOCIIPOM3BEICHHE
(penpoayKIusi), HaCJIEeICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE  u3JaraTh  OWoJorMyeckue  Teopun  (KJIETOYHasi,  XPOMOCOMHafi,

MyTaIMOHHAsI, [IEHTPaIbHAas JOrMa MOJIEKYJISpHOU Onosiorun), 3akoHsl (I'. Mennens,
T. Moprana, H.1. BaBuioBa) u y4ueHus (0 1eHTpax MHOTO0Opa3usi U MPOUCXOKICHUS
KyJIbTypHBIX pacteHud H.M. BaBuiioBa), onpenensitb IpaHUIlbl UX MPUMEHUMOCTH K
YKVUBBIM CUCTEMaM;

YMEHHUE BIAJAETh METOJJAMU HAYYHOIO IMO3HAHUS B OMOJIOTUU: HAOIIOACHUE U
ONMCAaHUE JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHH, OpraHu3anus U MpoBEICHNUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BBISBIICHUE 3aBUCUMOCTH
MEXIY WCCIECIyeMbIMH BEIWYMHAMHU, OOBSCHEHHWE TMOJIYYEHHBIX pE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHITUH, TEOPUM U 3aKOHOB, YMEHHE JIeJIaTh BHIBObI HA
OCHOBaHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIISITH CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MTPOKAPUOT U

DYKapuoT, OJHOKJIETOYHBIX U  MHOTOKJIETOYHBIX OPIraHU3MOB,  OCOOCHHOCTHU
IPOLIECCOB: 0OMEHA BEUIECTB U MPEBPAILECHUS SHEPTUH B KJIETKE, POTOCUHTE3A,
MJIACTUYECKOTO U AHEPreTUYECKOTO oOMeHa, XEMOCHHTE3A, MUTO3a,
Meii03a, OIUIOJIOTBOPEHUS, PAa3MHOKEHHUSA, WHAUBUIYAJIbHOTO Pa3BUTUSI OpraHu3Ma
(oHTOTEHER);



YMEHHE NPUMEHATH MOJIY4YCHHbIC 3HAHHS AN OOBSICHEHHS OMOJOTMYECKHX IPOILIECCOB U
ABIICHUM, JUIsI TPUHATHS MPAKTUYECKUX PEIICHU B TMOBCEIHEBHOM JKHU3HM C IIEJBIO
obecnieyeHns 0€30aCHOCTU CBOETO 3/J0POBbs U 3[I0POBbSl OKPYXKAIOUIUX JIHOJEH, COOMI0IEHUS
HOPM TpaMOTHOTO TIOBEACHHS B OKpYXKalIIed TNPUPOJHOW cpele, MMOHHUMAaHHE
HEOOXOAMMOCTH MCIOJb30BaHUs JOCTUKEHUN COBPEMEHHOM OMOJIOTMH U OMOTEXHOJIOTUH AJis
palOHaIBHOIO IPUPOIONOIB30BAHUS;

YMEHHME pellaTh 3JEMEHTApHbIE TI'C€HETHMUYECKHUE 3aJadyd Ha MOHO- M JUTHOpUAHOE
CKpEIllMBaHUE, CIEIUIGHHOE  HAcleJOBaHHWE, COCTaBISATh CXEMbl  MOHOTHOPUAHOTO
CKPEILMBAHUSA JUIs [IPEICKa3aHUs HACJIEA0BAHNS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBITIOJIHSATH JIAOOpATOPHBIC U MPAKTUYECKUE pabOThI, COOII0aTh MpaBUIIa MPH
paboTe ¢ yueOHBIM U JTaOOPATOPHBIM 000PYJOBAHUEM;

yMEHHE KPUTHYECKU OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTHYECKOTO COACpXKaHMsI, BKIIOYAIONIYI0 TICEBAOHAYYHBIE 3HAHUA W3 Pa3IHMYHBIX
UCTOYHUKOB (CpeicTBa MaccoBOM HMH(OpMAIMM, HAyYHO-TIONMYJSPHbIE MaTepHalbl),
TUYECKUE  ACIEKTHI COBPEMEHHBIX HCCIIEIOBAaHUI B ouonoruu,  MeAMIMHE,
OMOTEXHOJIOTHH;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001Ias
OMoNOrHUecKyl0 HMH(POPMAIMI0O M3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATUMHBIN anmapat OMOJOTUH.

[IpenmeTHbIE pe3ynbTaThl OCBOGHHUS  Y4eOHOro  IpenmMera
«buonorus» B 11 kj1acce 10JDKHBI OTPaXKaTh:
c(OpPMUPOBAHHOCTh 3HAHUU O MECTE W POJU OMOJOTMU B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTHUHBI MUpa U
Hay4YHOT'0 MUPOBO33PEHUS, O BKJIAJE POCCUHUCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE Ouonoru, (QyHKIMOHAIBHOM TI'PAaMOTHOCTH  YeJlOBEKa TUISL
pelIeHUs )KM3HEHHBIX 3a]1a4;
YMEHHME pacKpbIBaThb COJEpKaHUE OHOJIOrMYECKMX TEPMHHOB U TOHSATHI: BUJ,
TIOMYJISILIMSA, reHo(OHI, ABOJIIOLHS, JIBUKYIIUE cuibl ((hakTopsl)
ABOJIIOLNH, TPUCTIOCOOIEHHOCTh OpTraHU3MOB, BHJ1000pa30BaHueE,
JKOJIOTUYECKHE (dakTopbl, 3KOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEyLICHTHI,
LIeTH MUTaHUs, SKOJIOTHYECKas M1upamMuaa, OMoreoreHos3, ouocdepa;
yMEHUE Hu3Narath Ouosnoruyeckue Tteopuu (dBomonmoHHas Teopust Y. JlapBuHa,
CUHTETUYECKasi TEOpHUs HBOJIIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIbIIIEBOTO CXOJCTBA
K.M. bopa, yepenoBanusi rnaBHbIX HampaBieHuid u myred sBomrounn A.H. Cesepuosa,
yuenus o 6uocdepe B.M. Bepnanckoro), onpenensiTe TpaHUllbl ©X NPUMEHUMOCTH K KUBBIM
cCUCTEMAM;
yMEHUE BJIaJ€Th METOJaMU HAyYHOI'O MTO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U OITUCAHUE
’KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHU, OpraHU3aIus 1 MPoBeIeHNE OMOIOTHIECKOTO
AKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKIY UCCIIENyEMbBIMU
BEJIMYMHAMM, OOBSICHEHHE  IOJYYEHHBIX pe3YyJIbTaTOB, UCIOIb30BAHHBIX
Hay4YHbIX OHATHI, TEOPUI U 3aKOHOB, YMEHHUE JI€IAaTh BbIBOJbl HA OCHOBAHUU MOJIYYEHHBIX
pE3yNnbTaTOB;



YMEHHUE BBIACIATh CYIIECTBEHHbIE TMPU3HAKU CTPOEHUS OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, MOMYJISIIIUHI, MPOAYIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIIEHO30B U SKOCHUCTEM,
OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa,
BU1000pa30BaHus, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBUS SKOJOTUYECKUX (PAKTOPOB HA
OpraHU3MbI, TIEPEHOCAa BEIIECTB M TOTOKA DSHEPIMH B JKOCHUCTEMAaX, AHTPOIOTEHHBIX
M3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOPOTa BEIIECTB M OMOTCOXMMHUYECKUX
IIUKJIOB B Onocdepe;

yMEHUE TPUMEHSTH TTOJTYICHHBIC 3HAHUS I OOBSICHEHUS OMOJIOTHYECKUX MPOTIECCOB U
SABJICHUM, JUIsI TIPUHATHUS TPAKTUYECKUX PEIICHWA B TIOBCEIHEBHOM >KU3HU C IIEJIbIO
oOecrieueHus 0€30MaCHOCTU CBOETO3/I0POBBS U 370POBbS OKPYKAIOUIUXIIIOICH, COONIOACHUS
HOPM TPaMOTHOTO TIOBEACHUS B  OKpyXalolled TPUPOAHOW cpene, TOHUMaHUE
HEOOXOMMOCTH HCITOJIB30BAaHUS JOCTIKCHUH COBPEMEHHOW OWOJIOTHH Il PAallMOHAILHOTO
MIPUPOIOTIOIH30BAHHS;

yMEHHE PEeIIaTh AIeMEHTapHbIE OMOJIOTUYECKUE 3a/1a4, COCTABIIATh CXEMbI MIEpPEHOCa
BEILIECTB U SHEPTUHU B dIKOCUCTEMaX (IIEMH MUTaHUS);

yYMEHUE BBIMIOJHATH Ja00paTOPHBIE U MPAKTHUECKUE pabOThI, COOJII0IATh IPaBUIIa MPU
pabote ¢ yueOHBIM 1 TaOOpPaTOPHBIM 000PYOBAaHUEM;

yMeHUe KPUTUYECKA OIICHUBATH U MHTEPIPETUPOBATH

nH(OpMAITI0O OMOJOTUYECKOTO COJEP)KaHMS, BKIIOYAIONIYIO IICEBJIOHAYYHBIS
3HAHWS U3 Pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MHGPOPMAIUHU, HAYYHO-TIOMYJISIPHBIS
Marepualibl), paccMaTpuBaTh TIJIOOAJTbHBIE HKOJIOTHYECKHE TMPOOJEeMbl COBPEMEHHOCTH,
(GbopMHUpPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

yMEHHE CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000mas
Onosornyeckyro HWH(OpPMAIMI0O W3 HECKOJbKMX HWCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSTUWHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
Tema Komungectso | Jlabopatopusie | [Ipaktuueckue | OP
4acoB paboThI paboThI

Tewma 1. buonorus xak | 2 1 Tpenaxep

HayKa "O6nako
3HaHUK".
buonorus. 10
knacc, OO0
"®duzukon
JIao"

Tema 2. Xusbie 1 Tpenaxep

CHCTEMBI B UX "Ob6mnako

OpraHu3anus 3HaHUN".
buonorus. 10
knacc, OO0
"®duzukon
Jlag"

Tema 3. Xumuueckuii | 8 2 Tpenaxep

COCTaB U CTPOCHUE "O6nako

KJIeTKH 3HaHUU".
buonorus.
10knacc, OOO
"duzukon
Jlab6"

Tema 4. 6 Tpenaxep

KusnenesareabHOCTD "Ob6mako

KJICTKH 3HAaHUK".
buonorus. 10
knacc, OO0
"du3nkoH
Jlao"

Tewma 5. 5 2 Tpenaxep

PasmuOXeHUE 1 "O6mako

WHIUBUIYAIBHOE 3HaHUN".

pa3BUTHE OPraHU3MOB buonorus. 10
knacc, OO0
"duzukon
Jla06"

Tewma 6. 8 3 1 Tpenaxep

HacnencrBenHocts u "O6nako

U3MEHYUBOCTh 3HAHUK".

OpraHu3MOB buonorus. 10
knacc, OO0




"OU3NKOH
JIao"

Tema 7. Cenexuus
OpPraHU3MOB, OCHOBBI
OMOTEXHOJIOTHHA

Tpenaxep
"Oo6nako
3HaHHH".
buomorns. 10
knacc, OO0
"duznkoH
JIa0"

11 kaace

Tema

KomnunuectBo
JacoB

JlaboparopHblie
paboThI

IIpakTrueckue
paboThI

oP

Tema 1.
OBOJIIOAOHHAS
ouoJorus

9

2

ONEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype
"Jlomaniaue
3a/IaHHMS.
Cpennee obmee
oOpa3oBaHmUe.
buonorusa", 10 -
11 xnacc, AO
H3narenscTBO
"ITpocBenieHue

Tema 2.
Bo3HUKHOBEHNE 1
pa3BUTHE )XKU3HU Ha
3emite

ONEeKTPOHHBIN
00pa3oBaTeNbHBIN
pecypce
"Jlomarinue
3a/1aHHS.
Cpennee obmee
obOpa3oBaHmUe.
buonorus", 10 -
11 xnacc, AO
N3narenscTBO
"ITpocBenieHue

Tema 3. Opranusmsl
U OKpYKarolas
cpena

ONEKTPOHHBIN
00pa3oBaTeNnbHBIHI
pecype
"Jlomaiinue
3alaHMsl.
Cpennee obiee
obOpasoBaHue.
buonorna", 10 -
11 xnacc, AO




N3narenscTBo
"ITpocBenienue

Tema 4. CooOiecTBa
M SKOJIOTUYECKUE
CHCTEMBI

12

ONEKTPOHHBIN
o0pa3oBaTeNbHBIN
pecypc
"Jlomaniaue
3aaHus.
Cpennee obee
obOpaszoBaHmue.
buonorusa", 10 -
11 xnacc, AO
HN3nareancTBO
"[IpocBemnienue







