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MNOACHUTEJIbHAS 3AIINCKA

[Ipu pa3paboTke mporpamMmbpl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY IS OIpPEACTICHHS
NOIXOJ0B K (opMHpOBaHUIO cojepkaHUs ydeOHOTro mnpeamera «bBUONMOTHsS» COCTaBHIIM:
koHuenryanpHbie monoxkeHus ®PI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, COIEp>KaHMs,
pe3ynbTaToB 00ydeHHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
o0IMX IEsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit @eneparun, a Takxke MOJIOKEHUS 0 crennduke ONOIOTHH,
e 3HAUEHHWU B TIO3HAHMM XKUBOUM MPHUPOABI M 0OECIEUEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Gumosnoruu Ja€T MpeacTaBiIeHue O LesX, 00 o0mel cTrpaTeruu 00ydeHus,
BOCIIMUTAHMUS M Pa3BUTUS O0O0ydYarolIMXcs cpeAcTBaMHu YydyeOHoro mnpeamera «buonorusy,
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpY, paclpeaeieHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro Marepuania ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEIBLHOTO MpoIlecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuxcsl.

B nporpamme mno OHOJIOTMM TakK€ YUMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJIMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMUPOBAHHUH
OCHOBHBIX BHJIOB Y4€OHO-II03HABATEIHLHON NEATEIHHOCTH/ydeOHBIX AEUCTBHI 00yUJaIONINXCS IO
OCBOCHHIO COJICPYKAHUS OMOJIOTMIECKOTO 00Opa30BaHMUs.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIi ypOBEHb) peaTu30BaH MPUHITUTT
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonorud, Onaromaps dYeMmy B HEH mIpocMaTpuUBaeTCs
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHW, CBSI3aHHBIX C (OPMUPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JIMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpY)Karolen
npupoaHoii cpene. [losTomy Hapsigy ¢ HM3ydeHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWIA O CTPOSHUU KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IPOLIECCOB B MpOrpaMMe IO OWOJOTMM YJIENIEHO BHUMAHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAIHbIX 3a/1a4, B TOM Yucie: TpopuiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTHYECKHU IIEJIECO00PA3HOTO MOBEJACHUS B OKPYXKAIOIICH MPHUPOIHOMN cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBEeKa Ha COCTOSHHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4eOHOrO
npenmMera «bUONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIOBUHN ISl PEIleHUs
OJIHOM M3 aKTyallbHBIX 33/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/oiaraet
dbopMupoBaHre y 0OyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OnHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWA O HAyYHOU KapTUHE MUDA,
pacuupsieT ¥ 00001aeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alil M OHBOJIIOLMH, CO3AaET YCJIOBUS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB 30OPOBOTO M Oe30macHoOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJE U YESTIOBEKY.

bonbmioe 3HadeHwe OWONOrHsT MMEET TaKKe JJs pEeIIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33/1ay CpeHEro ooIero oopa3oBaHus, cConuaau3anuu ooyyaromuxcs. M3ydenune
Ounonorun obecrnieunBaeT YCIIOBUS TUTSE dbopMupoBaHUS HMHTEIIEKTYalbHBIX,
KOMMYHHKAITMOHHBIX W MH(MOPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUU C TPEJCTABICHUSIMH W3 APYTUX Y4EOHBIX MPEAMETOB, B



YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHble MOT0XKEHHUS O MPeAHA3HAYEHUN Y4eOHOTr0o
npeamera «bUONOTHS» COCTaBHJIM OCHOBY Ul OIPENENICHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COJIEPXKaHMs, IPEACTABICHHOTO B IIpOrpaMmMme Mo OHOJIOTHH.

Ot60p conepxkanusi yueOHOTO npeamera «bruonorusy Ha 6a30BOM ypOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOMTH 3HAHMS M yYMEHHs, 3HAUUMbIC Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEACSIoNIne
a/ICKBaTHOE TIOBEJCHUE YeNOBEKa B OKPY)KAIOWIEH NpPUPOAHON cpere, BOCTpeOOBAaHHBIE B
MTOBCETHEBHOM JKMU3HU W MPAKTHYECKOUW aesTenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUN
3aHUMAIOT 3JIEMEHTBl COJIep’KaHusl, KOTOphIE CIyKaT OCHOBOM g  (QOopMHUpPOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OHOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHHE COJEpKaHUS y4yeOHOro Marepuaja B MporpaMMe IO OHOJNIOruH
OCYIIECTBJIEHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3aldyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTPYKType y4ueOHOro mnpenmMera «bHONOTHsS» BBIIENEHBI CIEAYIOIINE COAEPKATebHbIC TUHUM:
«buonorus kak Hayka. MeToabl HaydHOTro Mmo3HaHUs», «KieTka kak OHONOrHueckas CucTemMay,
«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI».

Henp u3yuyenus ydyeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpPOBHE — OBIJIAJICHHE
0o0y4JaloImMMUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHU3aluu >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHEe YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUISl TPAMOTHBIX JIE€UCTBUH B
OTHOIIECHHH O0BEKTOB KUBOI MPHUPOJIBI U PEIICHUS PAa3IHUHBIX KU3HEHHBIX POOIIEeM.

JlocTiwkenne Lenu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs peleHrueM CIeAyomuX 3a1ay:

OCBOEHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH s (hOpMUpPOBAHMS
IIPEJCTaBICHUA O €CTECTBEHHO-HAy4YHON KapTMHE MHpa, O METOAAaX HAY4YHOI'O I103HaHWS,
CTPOEHUH, MHOTOOOpa3sMu U OCOOEHHOCTSX MHUBBIX CHCTEM pPa3HOTO YPOBHS OpraHU3alllu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

dopmupoBaHre y 00y4aromUXcs MO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX W TBOPYECKHUX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IMYTSIX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJIAOB,
uaeH U MOJIX00B K U3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTAHOBJICHHME Yy oOOydJaromuxcsi oOmeld KyJabTypbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIETO MHpa XKMBOH MPUPOJBI HA
OCHOBAHMHU 3HAHUM U OIBITA, MOJYYCHHBIX TPU U3YUYECHUH OMOJIOTHH;

dbopmupoBaHre y OOYyJarOUIUXCS YMEHHUW WIUTIOCTPUPOBATH 3HAYCHUE OMOIOTHYCCKUX
3HaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHUS YEJIOBEKOM KHBOW INPHUPOJIBI,
HE00X0IUMOCTH OEpeKHOT0 OTHOIIEHUS K HEel, COOMIOIEHUS STUYECKUX HOPM MpHU MPOBEICHUU
OMOJOTHYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUM NSl MOBBIIICHUS YPOBHS 3KOJIOIMYECKOU
KYJIBTYpPBI, JUIsl POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pPUMEHEHHE MPUOOPETEHHBIX 3HAHUH U yYMEHUN B IMOBCEJIHEBHOM >KM3HU AJIS OLEHKU
MOCJIC/ICTBHM CBOEHW NEATELHOCTH IO OTHOIICHHWIO K OKpY)Karolel cpene, cOOCTBEHHOMY
3JI0pOBBI0, 00OCHOBAHHE U COOIIOICHUE Mep MPO(PUIAKTHKH 3a00JIeBaHHH.



B cucreme cpeanero obmiero obpazoanusi «buosiorus», nzydyaemas Ha 0a30BOM ypOBHE,
SIBIISIETCSL 00s3aTebHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEAMETHON 00JIacTH
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jnst m3ydenusi 6uojaorud Ha 6a30BOM ypOBHE CPEIHETO O0Iero o0pa3oBaHUs OTBOJIUTCS
136 gacoB: B 10 xmacce — 68 vacoB (2 waca B Hexenmo), B 11 kmacce — 68 ygacoB (2 yaca B
HEJIETTIO).

COJAEP)KAHUE OBYYEHUS
10 KJIACC

Tema 1. buoJsiorusi B cucreMe HayK.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (umocodueil, STHKOH, 3CTETUKOH W mpaBoM. Posb Ouomoruu B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaAYK.

MeToapl TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJaccu(uKanus, MOICIMPOBAHUE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopatopnast pabora Ne 1. «lMcmonp30BaHHWE pPa3IUYHBIX METOJIOB TPH HM3yYCHUH
OHOJOTUYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALHA.

Kupbie cuctembl (OMOCUCTEMBI) KakK MpeaMET H3ydeHus Ouonoruu. OTIHYUE KHUBBIX
CUCTEM OT HEOPraHWYECKOU MPUPO/IBI.

CgoiicTBa OWocucteM U HX pa3zHooOpa3ue. YPOBHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLUHOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreoeHOTHYEeCKU ), OMOC(hEPHBIH.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopHnas pabota Ne 2. «MexaHU3MBI CaMOPETYJISIITHI»

Tema 3. XumMuveckuii cOCTaB H CTPOCHHUE KJIETKH.

XUMUYECKUN COCTaB KIETKU. XUMHUYECKHUE AIIEMEHTBI: MAKPOAJIEMEHThI, MUKPOJJIEMEHTHI.
Bopa u MuHepanbHbIE BELIECTBA.

OYHKIMK BOJABl M MUHEPAJIbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOTO
Oananca.

Benku. CoctaB u crpoeHue 6e1KoB. AMUHOKHCIOTHI — MOHOMEpHI O6ekoB. HesameHnumbie
U 3aMEHUMBIE AMHUHOKHCIOTHL. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

®epMeHTHI — Ouonornueckue kKarammsaTtopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTD,
cyocrpatnas creuuduunocte. Kodepmentsl. Buramunpl. Otnwums  GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MOHOCaXapH bl (TIII0KO3a, pud03a U J1e30KCupr003a), AucaxapH bl (caxaposa,
JaKTO3a) W Monucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoio3a). buomormueckue QyHKIMH
yIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'uapoguIbHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUIOB KaK
HMCTOYHHUKOB YHEPTUU.

Hyxnennoseie kucinotel: [JHK u PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
GyHKINN.

Huronorusa — Hayka o kierke. KierouHas teopus — mpuMep B3aUMOJEHCTBUS HUICH U
¢dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.



Knetka kak nenoctHas >kuBasi cucrema. OOIIye NMpu3Haku KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tumbl KJIETOK: »JyKapHOTHYecKas M MpokapuoThueckas. (OCOOCHHOCTH CTpPOCHUS
MpoKapruoTUUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJINYUS PACTUTEIHHON, )KUBOTHOW M TPUOHON KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAsl CTEHKA, TIIMKOKAJIHMKC, MX (YHKLUH.
[Ina3maruueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluTorutasma u e€ oOpraHOMABL.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omsmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWAbl KJIETKH: MHUTOXOHJpUH, IUIacTUAbl. [IpoucxokaeHue MUTOXOHAPUM W IUJIaCTHA.
Bunast muitactun. HememOpaHHbie OpraHoUIbl KIETKU: puOOCOMBI, KJICTOUHBIH LIEHTP, LIEHTPUOIH,
PECHUYKH, KI'yTUKU. DYHKIIMHM OpraHOU0B KJIETKH. BriroueHns.

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGopaTopnast padora Ne 3. «OOHapyXeHHE JIUIHIOB, YIJIEBOJIOB, OCIKOB C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIUI».

JlaGopatopHasi pabora Ne 4. «Karanutuueckas akTHBHOCTb (pepMEHTOB (Ha mIpuUMepe
aMHIJIa3bI)».

Tema 4. ' KuznenesareJLHOCTDL KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. Accummiisanus —(TUIaCTHYECKUH  OoOMEH) |
TUCCUMMIIALIUSA (SHEPreTUYeCKHit 0OMeH) — JIBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB U SHEPTUH B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunber oOMena BemiecTB: aBTOTPOdHBIN U reTepoTpodHbii. Pons depmMeHTOB B 00MEeHE
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass Haszbl (orocuHTeza. Peakuuu ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3a IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIUe OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a IS KU3HH Ha
3emuie.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHume  BEIIECTB,  BBIICICHHE U
aKKyMYJINPOBAaHHME SHEPTUU B KJIETKe. DTalbl d3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucnopogHoe oOkucieHHWe, WIM  KJIETOYHOE  JbIXxaHue. OKHUCIUTENIBbHOE
dochopmmupoBanre. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peanmuzauwms
reHeTH4YecKol mHpopmanuu B KiIEeTKe. [ €eHEeTHUEeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuuHbld cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Hexnerounsle ¢opmbl ku3HM — BUpychl. HMcropus otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHuii, >KUBOTHBIX U YeJIOBEKa, BhI3bIBa€Mble BUpycaMH. Bupyc nMMmyHonedunTa yenoBeka
(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpHUILHMSA, peBepTa3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 5. «Texnuka MukpockonupoBanus. CpaBHEHUE CTPOCHUS KIETOK

pacTeHHii, ’KUBOTHBIX IPUOOB U GaKTEpHil 1101 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax u
UX OMHCAHHE.



JlaboparopHas pabota Ne 6. «HaOmroeHne mia3Monu3a u AeTIa3MoIn3a B KIIETKaX KOXKHIIBI
JTyKay.

JlaGopatopHas padota Ne 7. «IIpuroroBnenue, paccMaTpuBaHUE M OMMCAHUE MHUKPOIPENapaToB
KJIETOK PacTEHUI».

JlaGopaTtopnas padota Ne 8. «HabmroneHue IBHKSHUS IUTOTUIa3Mbl Ha IPUMEPE JINCTA

3J0J1EN».
JlaboparopHuas pabota Ne 9. «CpaBHEHHE CTPOEHUS KIETOK PACTCHUM, )KUBOTHBIX, TPHOOB U
OakTepuii».

Tema 5. PazMHoKeHNe M1 HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

Kierounplii 1WKI, WM >KU3HEHHBIM HHMKI KiIeTku. MHTepdaza m mutos. Ilporeccsl,
npoTekaromue B uHTEpdaze. Pemnmukanus — peakuus marpuyHoro cuntesa [IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII HaboOp — KapuoTHIl. JIUMIOMIHBIA M TAIUIOMIHBIA XPOMOCOMHBIE
HaOopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuum mwurtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaJusIX MUTO3a. BHOJIOrMYeCKUi CMBICT MUATO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMbl  pa3MHOXKEHMsI OpPraHM3MOB: Oecrosioe U moyioBoe. Buabl  6Gecnonoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOXKeHUE. VICKyCCTBEHHOE KJIOHHPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIHH.

[TonoBoe pa3MHOKEHUE, €T0 OTJINYUS OT OECIOIOrO.

Meiio3. Craguu meiosza. [Iporeccel, nmpoucxonsume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeH03a.

l'amerorenes — mpoiiecc 00pa3oBaHMsI MOJTOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKEIe3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SUIEKIIETKa) — CclepMaTtoreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (dPMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUSI Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTaJuu
pa3BUTHA.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

[IpakTuueckas padota. «Perenne 3eMeHTapHBIX 33124 110 MOJICKYJISIPHON OMOJIOTHI.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
SMOPHOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckas CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAcle[AOBaHUs  MPU3HAKOB, ycTaHoBieHHble [. Mennenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInHO-00pa3ust THOPHUIOB MEepBOro NoKoieHus. [Ipasuio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lonHoe u
HEIOJIHOE JOMUHUPOBAHHUE.



JuruOpunHoe cKpeniyBaHHe. 3aKOH  HE3aBUCHMOIO  HAclelOBaHWSA  IPHU3HAKOB.
[{uToreHeTH4eckre OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3HUPYIOIIEE CKpEIIMBAHHE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS JJIs OTPEACIICHUSI TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJeJ10BaHMI0 TeHOB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTUUeCKre KapThl.

I'eneruka nmosna. XpoMOCOMHOE OIpe/eieHue mnoia. AyrocoMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacimenoBaHue NpPU3HAKOB, CUEIJIEHHBIX C
MIOJIOM.

N3menunBocTh. Buibl M13MEHUMBOCTH: HEHACIIEICTBEHHAs U HacneACcTBeHHas1. Poib cpeabl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIU(PHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psiaq u BapuanudoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KauyeCTBEHHbIE TPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, Wiy TeHOTUNHYECKAss, U3MEHUYUBOCTh. KOMOMHATHBHAS H3MEHYUBOCTb.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalllOHHAs
u3MeHuuBoCTh. Kiaccudukanuss myrauuid: TreHHble, XpOMOCOMHBIE, T'eHOMHbIE. YacToTa u
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3MmenunBocty H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YeEJIOBEKa:
TE€HEATOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OHOXUMUYECKUM, MOJICKYJISIPHO-
reHetudyeckuii. COBpPEMEHHOE ONpeleJIeHUEe TEeHOTUIA: TOJTHOT€HOMHOECEKBEHUPOBAHHUE,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momoimipio [1I[P-ananusa. HacnencTBeHHble 3a0oneBaHus
yelioBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HACJEACTBEHHOW IpelpacrnooKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, AUATHOCTUKH, MPOPHUIAKTHKH U JICUYCHHUS TEeHETUIECKUX
Oone3Hell. MeaMKO-TeHETUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHEeTHYEeCKUX 3a00JIeBaHUI YeTIOBeKa.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[IpakTuyeckas padora. «CocTaBlICHHE U aHAIA3 POJIOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U Mpouecc. 3apoKJICHHUE CEIEKINU U ToMecTukamus. Yuyenue H. M.
BaBunoBa 0 wHeHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyJIbTypHbIX pacTeHui. LleHTpsl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, TOPOAA, LITAMM.

CoBpeMEeHHBIE METOIBI CEICKIMU. MacCOBBIi U WHIUBUAYATbHBIA OTOOPHI B CENEKIIMH
pactenuii U KUBOTHBIX. O1leHKa 3KCTepbepa. bin3kopoacTBEHHOE CKpeluIMBaHUE — UHOPUAMHT.
Uucrtas suHuA. CkpenuBaHWe YHCTBHIX JUHWA. ['ereposuc, wim rubOpuaHas cuja.
Heponcreennoe ckpemmBanue — ayrOpunuHr. OtnanéHHas ruOpuamsanmuss U e€  yClexw.
HckyccTBEHHBIM MyTareHe3 M IOJYyYEHHE IOJUIIOUAOB. JIOCTHMXKEHUS CEIEKLMHU DPACTCHMH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosorus Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUsA. OTalbl CO3IAHUS
pexombunantHoi JIHK u Tpancrenneix opranu3moB. Kierounas umxenepus. Kietounble
KyJIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BBICOKONPOAYKTHBHBIX
CEICKOXO03SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mnpobiembl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

11 KJIACC

Tema 1. DBOJIOIIHOHHAA OHOJIOTUA.



[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. DBOJIOIMOHHAA TEOpUS U €&
MecTO B OMOJI0rHH. BiMsHue 3BOMIOIMOHHON TEOpUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBuzerenscrBa 3Bomtonuu. [lameoHTonornueckue: MOCIEA0BATEIBHOCTD IOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JieTonucu, nepexoausie ¢popmbl. buoreorpaduueckue: cxoacTBo
U paznuare GayH U HIop MaTEpUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Ppa3iHyusi 3MOPUOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTWYHBIE, PYIAMMEHTAapHbIE OPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METabOIMUYECKUX MYyTeH Y BCEX OpraHU3MOB.

OpomtonmonHas teopust Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKyIMe CHUJIBl  3BOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMpH
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNéHHas HW3MEHYUBOCTb, OOphOa 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ OCHOBHBIEC OJIOKECHHUS.

MuxkposBomtonus. [onynanysa kak eIMHULA BUAA U IBOJIIOLNH.

JBwxkymme cuiabl (pakTopsl) SBOJIONMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIece U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiiyioHHble BOMHBI U JApedd renoB. Mzomsauus u
MUTpALIHS.

EcrectBenHblif 0TOOp — Hampapisiomuil ¢axtop sBostonnd. DOPMBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3BoJoruu. [IpuMepsl npucmocoOaeHui
y OpraHu3MoB. ApoMop(h 036l U UAN0-aAATITALHH.

Bun u BupmooOpaszoBanme. Kpurepum Bupma. OCHOBHBIE (GOPMBI BHI000pPA30BAHUSA:
reorpaduueckoe, 3K0JI0rH4ecKoe.

MaxkposBomonus. @opMbl 3BOMIONUU: (uUIETUYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napaensHas. HeoGpatumocTs 3BomonUy.

[Ipoucxoxaenue  OT  HECHEUMATU3UPOBAHHBIX  IPEIKOB. IIporpeccupytromias
crenuanu3anys. AranTuBHas paguanys.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaGopatopHass pabora Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHay4dHbIE NPEICTaBICHUS O 3apOXKACHUM KU3HU. HayuHble runore3sl BO3SHUKHOBEHUS
XKHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMusi. XUMHU4YecKas 3Boonus. AOHMOTCHHBI CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMUYECKOW 3BoJoNMH. HavanpHbie 3Tambl Ononornyeckoi sBomonuu. ['unoresa PHK-mupa.
dopMupoBaHUE MEMOpPAHHBIX CTPYKTYpP M BO3HMKHOBEHHE NPOTOKJIETKH. IlepBbie KIETKH U uX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButne xku3HuM Ha 3emsie 1o Hpam W nepuoaam. Karapxen. Apxeickas u
nporepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuoabl: KeMOPUHCKHM, OPIOBHKCKHM,
CUJIypUNCKUH, IE€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas 3pa U €€ nmepro/ibl: MajJeOreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepucTUKa KJIMMara KU TIeoJIOTMYECKUX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLNA
pPacTUTENILHOTO W JKMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUid M KHUBOTHBIX. llosiBieHue,
pacuBET ¥ BBIMUPAHUE IPYIII )KUBBIX OPraHU3MOB.



Cucrema OpraHMYecKOro Mupa Kak OTpakeHue 3BoJiolUd. OCHOBHBIE CUCTEMAaTHYECKUE
TPYIIIIbI OPTraHU3MOB.

OBonironusl yelnoBeka. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue npencTaBlIeHHH O
MIPOUCXOXKICHNUN YelloBeKa. MeToibl n3yueHus aHTpororene3a. CXoAcTBa U pa3indus 4eJoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

Juxymme cuibl  (pakTopel) aHTpomorenesa. HaciencTBeHHass WM3MEHYHUBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPyla, MBIIICHHE,
peyb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YETO0BEK yMENbIH,
UYenosek mnpsamoxoxsammii, YemoBek HeaHaepTalbckui, YenoBek pasymsbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpoCTpaHeHusi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckne packl. OCHOBHBIC OONBIIHME pachl: €BPOICOUIHAs (€Bpas3wiicKas), HETPo-
aBcTpanmoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUIHAS  (a3MaTCKO-aMepuKaHckas).  YepTsl
IpUCIOCOOJICHHOCTH TMPEACTAaBUTENCH UEeNOBEYECKUX pac K YCIOBHUAM CYLIECTBOBAHHUSL.
EnunctBo uenoBeueckux pac. Kpuruka pacusma.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[IpakTuueckast padora Ne 1. «/3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHUH M KMBOTHBIX B
KOJUICKIIUSAX».

DKCKypcusi «IBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeIUECKUI My3€il).

Tema 3. OpranusmMsbl H OKpPYKalOIas cpeaa.

Okojorusi Kak Hayka. 3ajaud M pasfesibl dKOJIOrMM. MeToabsl 3KOJOTMYeCKUX
UCCJIEIOBAaHUM. DKOJIOTHYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKa.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HAa3eMHO-BO3IylIHas,  I[OYBEHHas,
BHYTPHOpPraHU3MEHHas!.

Okonoruyeckune Qaxrtopbl. Kimaccudukamnust skonoruyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBHE IKOIOTHYECKUX (aKTOPOB Ha OpPraHU3MBI.

AbGuotnueckue  (QakTopel:  CBET, TEMIlepaTrypa, BJIKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennst OpraHu3MoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornuecknue puTMsl.

buotnueckne  dakropbl. Bumpl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XHUIIHAYECTBO, cUMOMO3 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAXJEOHUYECTBO). AMEHCANM3M, HEHUTpaiM3M. 3HauyeHHE OMOTHUYECKHX
B3aUMOJICHCTBUI JJISl CYIIECTBOBAHUS OPraHM3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTEPUCTUKU MNOMyJsuu. OCHOBHBIE I10KA3aTe€ad IOMYJISALNHU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTb, MpPHUPOCT, Murpauus. JuHaMuka
YUCIIEHHOCTHU MOMYJISILIUY U €€ PeryJisiusl.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

Jlaboparopuas padota Ne 3. «Mopdornorudeckre 0COOCHHOCTH PACTCHHUH U3 Pa3HBIX MECT
oOUTaHUY.

JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpaxTuueckas padora Ne 2. «[loxc4€Tr MIIOTHOCTH NOMYJISAILMA pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01mecTBa H IKOJIOTHYECKHE CHCTEMBbI.

CoobOmiectBO  opraHu3mMoB —  OuoreHo3.  CTpykTypsl ~ OHMOIIEHO3a:  BHJIOBas,
MPOCTPaHCTBEHHAs, Tpoduueckas (nuimeBas). Buapl-gomuHaHThL. CBsI3M B OMOIIEHO3E.

DKooruyeckne cuctembl (9Kkocucremsl). [loHsTHE 00 3SKOCHCTeMe M OMOTreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: IPOAYLIEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH



skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TIOKa3aTeNud JKOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHUAbL: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETyJIsiLus, pazButue. CyKieccus.

[IpupoaHbie HSKOCHCTEMBI. DKOCHUCTEMBI 03€p M PEK. IDKOCUCTEMAa XBOWHOIO WM
HIMPOKOJINCTBEHHOTO Jieca.

AHTPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. buonoruueckoe u
XO035ICTBEHHOE 3HAaUE€HHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobOpaszue kak (akTop ycToHumBOCTH 3KocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['paHuiipl, coctaB u CTpyKTypa OHOCHEpHI.
XKusoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH OHOc(hepbl Kak TI00aTbHOW IKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHEe U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB W OMOT€OXMMHUUYECKHE ITUKIJIBI SJEMEHTOB (yTiiepojia, a3oTa).
3oHanpHOCTH OMOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emau. AHTpONIOreHHbIE U3MeHeHus B Ouocdepe. ['mobanbHbIe
9KOJIOTUYECKHE MPOOJICMBI.

CocymecTBoBaHMe NpUPOIbI U yenoBedecTBa. CoxpaHeHne OuopazHooOpas3usi Kak OCHOBA
ycroitunBocTu Onochepsl. OcHOBA PallMOHATIBHOIO YIPABICHUS MPUPOJHBIMHE peCypcaMH U UX
ucnosib3oBaHue. JloCTIKeHHsI OMOJIOTUH M OXpaHa MPUPO/IBL.

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHIS

Cormacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00y4aroIKUMUCS NMPOrpaMM CPEHEro 00LIEero 00pa3oBaHUs: JIUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pe3yJIbTAaTOB OCBOCHHS TpenMera «buonorusy» BbIIEICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHLHOCTH M CAMOOIPEACIICHUIO,
HaJM4he MOTHUBAlMM K OOYYCHHUIO OWOJIOTUM, IICJIICHAMPABICHHOE pa3BUTHE BHYTPEHHHX
yOXKICHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IICHHOCTEH M MCTOPHYECKUX TPAIUIIMA Pa3BUTH
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTAaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOr0 00pa30BaHUs, HAIWYUE OSKOJOTHYECKOTO TPABOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH 1I€JIM U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIM9HOCTHBIE pe3yNabTaThl OCBOCHHS TpeaMmeTa «bHOJOrus» HOCTHTaloTCs B EAUHCTBE
yu4eOHOM W BOCIHTATEIHHON AEATETLHOCTH B COOTBETCTBHH C TPAIUIIMOHHBIMH POCCUHCKHMHU
COITMOKYJIbTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, PUHATHIMHU B
o01ecTBe MpaBWJIaMHM W HOPMaMHU TOBEICHHS W CIIOCOOCTBYIOT IpoIleccamM CaMOIIO3HAHMSI,
CaMOBOCITUTAHUSI U CAaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPUOTHU3MA,
YBOXCHHSI K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPyJa U CTaplIeMy MOKOJIEHHIO, B3aMMHOTO
YBOXEHHUS, OCpeKHOTO  OTHONIICHHWS K  KYJIbTYpHOMY  HACICAWI0 H  TPAJAULHIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPY-Karollen cpee.



JIn4HOCTHBIE Pe3y/bTaThl OCBOCHHS Y4eOHOTo mnpeamera «buosorusy I0IKHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpPHMEHTAlMi, ITO3UTUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHue >KM3HEHHOIO OIbITa M OMNbITAa JEATEIbHOCTH B IPOILECCE pean3allid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOTr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIMOHHBIX MIpaB M OOS3aHHOCTEH, YBaKEHHWE 3aKOHA U
IIPABOIIOPSAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH JI€ATEIBHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U M03HABATENbHbBIX 3a/1a4, BHIITOJHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBICHSATSH €€;

YMEHHE YYUTHIBAaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJEH ¢ pasHBIMU yOEXKIECHUSIMHU, KyIbTYPHBIMH LIEHHOCTSIMA U COLIMATbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4EOHBIX,
MIO3HABATENIBHBIX W MCCIEIOBATEIbCKUX 3a/1ad, YBaXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB NP 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO COIEPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUHUCKON IPaKIaHCKOW MJICHTUYHOCTH, MMATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYpPY, IPOILJIOE U HACTOALLEE MHOIOHALIMOHAILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHME K NPHUPOJHOMY HACIEAUI0 M MaMATHUKAM IPUPOJBI,
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OuosIorry, MOHUMAaHUS 3HaUeHHs OMOJIOTHH B TO3HAHUU 3aKOHOB IPUPOBI, B XKU3HH YEJIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTbH K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JYXOBHBIX LICHHOCTEN POCCUMCKOT0O HApO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIEC PEIICHHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOCHUE YCTONUMUBOTO OyyIIero;

OTBETCTBEHHOE OTHOLIEHHME K CBOMM pOIUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHS [IEHHOCTEN CEMEHHOMN XU3HU B COOTBETCTBHUU C TPAIULMAMHU HApPOJIOB
Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOLICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBHS KUBOW IPUPOBI U €€ [IEHHOCTH;

TFOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIJICHHE NPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;



5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

MOHMMAaHUE U pean3alus 3J0pOBOro U 0E30MacHOTo 00pa3a KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTAbIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEKHOIO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBWJ WHAMBUAYAIBHOTO U KOJUICKTUBHOTO 0O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIO/ICH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIUEK (YMOTPeOJIECHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/y, OCO3HaHHUE [IEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTUBHOM AESITEIbHOCTH TEXHOJIOTHYECKON U COIMAIIbHOMN HANPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATb H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JeSATEeTbHOCTb;

MHTEpEC K pa3inuyHbIM cepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIeit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE )KU3HECHHBIC TIIAHbI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
KU3HU;

7) IKOJIOrM4eCcKOro BOCIMTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TUIAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN I OKPYKAIOIIEeH Cpeibl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUS
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHUEM (COONIOICHNE
IpaBWJI TOBEJEHUSI B NMPHUPOJE, HANPaBIECHHBIX HAa COXPAHEHHE PAaBHOBECHUS B JKOCHUCTEMAX,
OXpaHy BHJOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeEXE,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEANPUHIMACMBIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPAKTUYECKON AESITETbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOM MPAKTUKW, OCHOBAHHOTO Ha JUAIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATEIbCKON KYJIBTYpPhI Kak CpeICTBa B3aUMOIEHCTBUS
MEXAY JIOJIbMU U TIO3HAHUSI MUDA;

NOHMMaHHue cnenuduku OMOJOTMM KaK HAyKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaAIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNH 1IEIOCTHOTO MPEACTAaBIEHUS 00 OKpYXKarolleM
MUpE Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOllecTBa, B [O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH H PEeIIeHUH MPoOIeM COXpaHEHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTH OHMOJIOTHH IS COBPEMEHHOW ITMBUIIM3AINH: 00ECIICUCHHUS
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX



pemarh pecypcHble MpoOieMbl pa3BUTUS YEIOBEUECTBA, MOUCKA MyTe BBHIXOJA U3 TTI00aIbHBIX
HKOJIOTHUECKUX MPoOIeM U obecrieueHus Iepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OHOJOTHYECKHX 3HAHUU B LIEJISAX TOBBIIMICHUS 0O0IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00yYaroumxcs, opMUpyeMor IpU U3y4eHUH OHOJIOTUY;

NOHMMaHHE CYHIIHOCTH METOJOB ITO3HAHMSA, HCIOJNb3YEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiuu3a U OOBSCHEHUS SIBICHUMN
OKPYXKAIoIIer0o MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yYMEHHE JesaTh O0OCHOBaHHBIE
3aKJIIOYEHHST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS I pelIeHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAIHSIX;

OCO3HAHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYILIECTBISATH NMPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JESTEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «bHOJOrusS» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SBJIEHUE, TPOIECC, CUCTEMa, Hay4dHbI (akT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0OBaHue, HaONI0eHUe, U3MEPEHUe, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC
yueOHble JeiicTBUA (TO3HABaTeNbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00ECIIEUNBAIOIIIE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYarOIIUXCs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITMNHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE ydeOHblE ACWCTBUS B I03HABATEIBHOH H
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3yabTaThl OCBOCHHS MPOrpaMMBbl CPEIHEro o01ero odpazoBaHuUs
JOJIKHBI OTPAXKATh:

OsgJ1aieHne YHHBEPCATbHBIMH Y4eOHbIMU NO3HABATEILHBIMM AeliCTBUSIMU:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTOJIb30BaTh IPU OCBOCHWU 3HAHUU NPUEMBI JIOTHUECKOTO MBIIUICHHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHITHUM (BBIIEIATH UX XapaKTEpHbIE MPU3HAKHN, YCTAHABINBATH CBA3H C JPYTUMHU MOHATHSIMH);

ONpeAeNaTh LeIN AeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMH LIEJISMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE TMOHATUSA A OOBACHEHHS (AKTOB W SIBICHUH >KUBOU

PUPOJIBI;



CTPOHUTH JIOTUYECKHE pACCyXIeHUs (MHAYKTUBHBIC, IEAYKTHBHBIC, 110 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PacCMaTpUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIBI M 3aKJIFOUCHHS;

NPUMEHATh CXEMHO-MOJICIIEHBIC CPEICTBA JJISl MPEICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHOIICHWIA B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHBOPEYHI Pa3HOrO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PELICHUs MPOOJIEMBI C YIETOM aHAIN3a UMEIOIINUXCSI MaTepUaIbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIHHOCTH, OICHUBATH COOTBETCTBUE DPE3YJIBTATOB IIETISIM,
OLIGHUBATh PUCKH MOCIIEICTBUI NEATEILHOCTH;

KOOPJMHUPOBATh W BBIIOJHATH PAa0OTy B YCIOBUSAX pPEaJbHOTO, BHUPTYAJBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHS:

BJIAJICTh HaBBIKAMHU Yy4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOW JEATENIbHOCTH, HaBBIKAMU
paspenieHus mpo0eM, COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IOMCKY METOJIOB
peIIeHus MPaKTHYECKUX 3a71ad, MPUMEHEHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3UYHbIE BUJBI ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaly, NPeoOpa3oBaHUIO U MPUMEHEHHIO B YYEOHBIX CHUTYalUsX, B TOM YHCIE IPH
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX IPOCKTOB;

(bopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaJICTh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTENbHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIHsX;

BBISIBIISITh IPUYMHHO-CIICJCTBEHHBIE CBSI3M M aKTyalM3HpOBAaTh 3ajady, BBIIBUTATh
TUIOTe3y €€ pelleHus, HAaXOAWTh AapryMEHThl JUIs J0Ka3aTelbCTBa CBOMUX YTBEpPXKICHU,
3aaBaTh apaMeTPhl U KPUTEPUU PELICHUS;

AQHATM3UPOBATh IIOJNIYYCHHBIE B XOJE pEIICHHS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OILICHUBATh UX OCTOBEPHOCTbH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN IOMCK IEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
poeCCHOHABHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHWA B [O3HABATEIBHYI0 M  IPAKTHYECKYIO  00JacTu
KHU3HEICATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00acTei;

BBIJIBUTATh HOBBIC HWJCH, NpEJIaraTh OPUTHHAIBHBIC TOJIXOABI W PEUICHUS, CTaBHUTh
poOJIeMBI M 33]1a9H, TOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) padoTa ¢ uHpopMauueii:

OpPUEHTHPOBATHCS B PA3UYHBIX MCTOYHMKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowms,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JIMYHBIX BHJIOB U (GopM
IPEeCTaBICHUS, KPUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HETPOTHBOPEUYHBOCTH;

¢dbopMynHupoBaTh 3ampoCchl M NPUMEHATH pPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIs1 BEITIOJIHEHHS YIEOHBIX 3a]1a4;

nproOpeTaTh ONBIT HCIOJIB30BAaHHUS HH(POPMANMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);



UCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBa MpH paboTe ¢ OHOJOTrHYecKoid
uH(popMaIiel: MPUMEHITh XUMUYECKUE, (PU3MUECKUEe U MAaTEeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYPY, WCIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUs U 3alUThl  MHGOpManuu, HHPOPMALIMOHHON
0€30MacHOCTH TUYHOCTH.

OBy1aeHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMHM € CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIUU BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JHAJIOTe
WIH JUCKYCCHU TIO CYIIECTBY 00CYkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXKICHHS OTHOCHUTEIIBHO BBHITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH WHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WM TUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBa OOIIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOH(JIMKTHBIX CUTYAIlMd, YMETh CMSATYaTh KOH(MIUKTHI U
BECTH TIEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHHUS
OPYTUX JIOAEH, MPOSBIATh YBAXXKUTEILHOE OTHOLIEHHE K COOECeIHUKY U B KOPpEeKTHOU (opme
(bopMyITUPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBUIYaJIbHOU palbOTHI MpH
pemeHn# 6MoJI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1auu;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATH 1€ COBMECTHOM JESATeTbHOCTH, OPTaHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yiIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHIbI B OOIIUI pe3yibTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTh HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMYECKHE 3HAHUS JJs BBIABICHUS NPOOJIIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIUAX;

BbIOHMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1I€eBbIe U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAFOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISITh IIJIAH PEIICHUsS MPOOJIEMBI C YIETOM MUMEIOIIUXCST PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;



pacIupsATh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHEIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOM IPYIUIIMN B Pa3HBIX 00JIACTAX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsSIM, BHOCHTH KOPPEKTHUBHI B JESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pedIeKCHr
JUTS OIICHKU CUTYAIluH, BBIOOpA BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsTHE CeOST M APYTrUX:

MPUHUMATE Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU;

pa3BHBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUH IPYTOr0 YEJIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl ocBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YPOBHE
BKJIIOYAIOT crieruduueckue A ydeOHoro npenmera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAlMM M IPeoOpa3OBaHUIO 3HAHUHM, BHJIBI
NESITEIbHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHIO 3HAHUH B paslMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHbIX >KM3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMMe IpeAMETHbIE Pe3yJIbTaThl MPEACTABICHBI [0 roaM 00yueHHs..

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» e 10 knacce
JOJIKHBI OTPaXKATh:

Cc(OPMHPOBAHHOCTb 3HAHUM O MeCTe M pOJU OMOJOTMM B CHCTEME HAay4yHOTO 3HaHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKaA JUIsl PELICHUS AKU3HEHHBIX 3a71a4;

YMEHHUE pacKpbIBaTh COJAEpKaHHE OMOJIOrMUECKHX TEPMHUHOB U MOHATHUN: )KU3Hb, KIIETKA,
opranusM, Meraboiau3sM (0oOMEH BeIeCTB M  IPEBpAllleHHE JHEpPIruu), TOMEeocTa3s
(camoperynsinusi), ypOBHEBasi  OpraHU3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKuust), HaCIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;

yMEHUE u3iaraTb OHOJIOTHUYECKHE TEeOpuu (KJIEeTOYHas, XPOMOCOMHAas, MyTallMOHHas,
[EHTpaJIbHas J0TMa MOJEKyJsipHOW Ouonorum), 3akonsl (I. Mennpens, T. Moprana, H. 1.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pactenuii H. U.
BaBunosa), onpenensars rpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

yYMEHHUE BIa/leTh METOJaMHM Hay4HOTO MO3HAHUS B OMOJIOIMU: HAOJIOJEHHUE M OIMCAHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBJICHUH, OpraHu3alus ¥ IMpOBeIeHHE OHOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX PE3Yy/IbTaTOB, HMCIIOJIB30BAHHBIX HAY4HBIX MOHATHH,
TEOpUH U 3aKOHOB, YMCHHE JIEJIaTh BEIBOJIBI HA OCHOBAHNH IIOJy4YEHHBIX PE3YJIbTATOB;



YMEHHE BBIICIATH CYHIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTaHH3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHa BEIIECTB U
MpeBpaIleHrs] YHEPTUU B KIIETKe, (POTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, UHAUBUIYaIbHOTO Pa3BUTUS
opraHu3ma (OHTOTEHE3);

YMEHHE MPUMEHSThH MMOTYYCHHBIC 3HAHUS JJIsi OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM KU3HU C LIETbI0 00eCTIeUCHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOpM
rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
WCIIONIb30BaHUsI JOCTHKCHUI COBPEMEHHOW OHMOJOTHMH M OMOTEXHOJOTHUH IJIs PaIllOHATBHOTO
MPUPOJIOTIOIB30BAHMS;

YMEHHME pelllaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JUTHOpHAHOE
CKpEeIlIMBaHKE, CIETUIEHHOE HACJIEeI0BaHUE, COCTABISATh CXEMbl MOHOTHUOPHUIHOTO CKPEIIUBAHUS
JUTSL TIpeJICKa3aHusl HaclieJOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBWia HpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIONIYIO TCEBIOHAYYHBbIE 3HAHMS U3 PA3IMYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(OpMaNNK, HAYYHO-TIONYJSPHBIE MAaTEPHUAalIbl), ITHUYECKUE ACTIEKTHI COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTHH, MeTULIMHE, ONOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMONOTHYECKYl0 HMH(POPMAIUI0 W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/le POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATh COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIIHS,
reHo(OH, SBONIONHS, JIBUXKYIME CHIBI ((aKTOpbl) 93BOJIIOIUHU, MPUCITIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (AaKTOpbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIeTIH MMUTaHUs, SKOJOrHYecKas mupamuaa, ouoreoreHos, ouocdepa;

YMEHHE W3JIaraTh Owuonornueckue Tteopuu (dBomrounuoHHas Tteopuss Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoacTea K. M.
bapa, dyepenoBanus rimaBHBIX HampaBiieHHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4YHOTO MO3HAaHUSA B Ouoyoruu: HaOIIOEHUE W ONUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIeIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PpPEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH 1 3aKOHOB, YMEHHE JI€TIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUEHHBIX PE3yJIbTATOB;

YMEHHE BBIICTIAThH CYIIECTBEHHBIC MIPU3HAKUA CTPOCHHSI OMOJOTUYECKIX O0BEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OIEHO30B U OSKOCHCTEM,
OCOOCHHOCTH  IPOLECCOB:  HACIEACTBEHHONM  HM3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MMOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOMOTEHHBIX U3MEHEHUN



B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W OWOTCOXMMHYECKHX IIMKIOB B
ouocdepe;

YMEHHE MPUMEHSThH MMOTYYCHHBIC 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SIBTICHHM, JIUTS] IPUHATHS MTPAKTHYECKUX PEIICHUH B IIOBCEIHEBHOW KH3HH C TENTbI0 00eCTICUeHHSI
0€30MTaCHOCTH CBOETO 3J0POBbSI W 3I0POBBS OKPYXKAIOIIUX JIOACH, COOJIOACHUS HOPM
IrPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOIIeW NPUPOAHOW cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCTIOJIb30BaAHUS JOCTHKCHUI COBPEMEHHOM ononoruu TUTST paIMoHaIBLHOTO
TIPUPOIOTIOIB30BAHNS;

YMEHHUE pelIaTh JJIEMEHTapHbIC OMOJOTHYECKUE 3a/laud, COCTABISATH CXEMBI IepeHoca
BEIIIECTB U YHEPTUU B IKOCUCTEMaX (I[ETH MUTaHU);

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHE PabOThl, COOMIONATh MpaBWiia TpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKU OIICHWBAaTh W HHTEPIPETUPOBATh MHPOPMALHUIO OHUOJOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoi HWH(OpMANKK, HAYYHO-TIOMYJSIPHBIE MAaTepHallbl), paccMaTpUBaTh TII0OATLHBIC
9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (()OPMHPOBATH TIO OTHOIIEHHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IMCHMEHHBIE M YCTHBIE cOOOIIeHHs, 0000IIas
OMONOTHYECKYI0 HMH(POPMAIUI0 W3 HECKOJIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHnoBaHnue
(undposbie)
n/ | pa3sgesioB H TeM Bcer  Koutpoabn = Ilpakruueck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
bu6mmoreka [IOK
buomnorus xak
1 3 https://m.edsoo.ru/7f41c
Hayxa 292
JKuBrle cucTeMbl BrbmaoTexa [IOK
2 2 1 https://m.edsoo.ru/7f41c
n Uux OpFaHI/IBaI_[I/I}I
292
XUMUYeCKUM but6mmoreka [IOK
3 COCTaB U 18 1 https://m.edsoo.ru/7f41c
CTPOEHHE KIIETKH 292
bubmunoreka LIOK
KusgenesreabHo
4 22 2 https://m.edsoo.ru/7f41c
CTb KIETKHA
292
PasmHoxenne n
MBIV HO® bubmoreka [{OK
5 Y 14 1 https://m.edsoo.ru/7f41c
pa3BuTHE 292
OpraHu3MoOB -
6 HacnencresenHoct 6 1 1 bu6mmoreka [IOK
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b U UBMCHYHUBOCTH

https://m.edsoo.ru/7f41c
292

OpraHU3MOB
Cenexkuus
ODIAHIEMOB bubnuoreka [JOK
P ' 2 https://m.edsoo.ru/7f41c
OCHOBBI
292
OMOTEXHOJIOTHH
bu6mmoreka [IOK
PesepBHOE Bpemst 1 https://m.edsoo.ru/7f41c
292
OBUIEE
KOJIMYECTBO
2
YACOB I1O 08 >
[MPOTPAMME
11 KJTIACC
N HanmenoBan @ KounuecTBo 4acoB DJIeKTPOHHbIE
| He pa3iesioB H (uudposbie)
n/ Bcer Konrtpoasnsr  IIpakTnueck
TeM o0pa3oBaTe/ibHbIEC
n 0 e padoThbI e padoThbl
NpOrpamMmbl pecypcsbl
S EOIIOLIOHHA bubmuoreka [{OK
1 18 1 https://m.edsoo.ru/7f41cc
st Ouonorus
74
Bo3HukHOBEHU
o 1 DASBHTIC bubnuoreka [JOK
p 18 0.5 https://m.edsoo.ru/7f41cc
JKU3HU Ha
4
3emuiie
Opranusmel 1 bubmmoreka [JOK
OKpY Karormast 10 1 https://m.edsoo.ru/7f4lcc
cpena 4
CoobmrecTBa u bubmunoreka LIOK
9KOJIOTHYECKHE 18 https://m.edsoo.ru/7f41cc
CHCTEMBI 74
PesenBHOC bubmmoreka [JOK
P 4 https://m.edsoo.ru/7f41cc
BpeMs
74
OBILEE
KOJIMYECTBO
2.
YACOB I1O 08 0 >
[TPOIT'PAMME
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