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HOACHUTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
onpeneneHus: MoAXOA0B K (OPMHUPOBAHUIO COJiepKaHUs y4eOHOro mpeameTa
«buonorus» coctaBwiaM: KoHUenTyanbHble mnojoxenus DPIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IEJNEH, COAEpKAHMS, pe3ylbTaToB OOydeHUs u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, TIOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIMIAX, XapaKTEepPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero oOpazoBanuss B Poccuiickoit dexneparuu, a Takke IOJOXKEHUS O
cnerupuke OMOIOTHH, €€ 3HAYCHUHU B IMO3HAHUH KUBOU MPUPOJILI U 00ECIICUCHNUN
CYILLIECTBOBAHMS YesloBeuecKoro obmiectBa. COIrIacCHO Ha3BAaHHBIM IOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruu Ja€T TpPEACTaBICHHE O IesiX, 00 oOmein
CTpareruu OOydYeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOUIUXCS CpEJCTBAMU
yueOHOro mnpeamera «buonorus», oOnpeAenser o0sA3aTeIbHOE MPEAMETHOE
colepKaHue, €ro CTPYKTypy, paclpeiesieHhe MO pas3jieliaM M TeMaM,
PEKOMEHIyEMYIO TOCJIEI0BATEIbHOCTh U3YUYEHUsI YYEOHOro Marepuana ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH O0Opa30BaTEIIBHOIO
npoluecca, BO3paCTHbIX 0COOEHHOCTEN 00yUYaroIuXCsl.

B nmporpamme 10 OHONOTMHU Tak)Ke YYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyueHuss B (QOpPMHpPOBAHMH OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NeSATEeIbHOCTH/YUEOHBIX JEHCTBUM OOY4YalOMIMXCS IO OCBOCHHMIO COJACpKaHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B nporpamme no 6uonioruu (1011 kmaccel, 0a30BbId YPOBEHb) peaqn30BaH
MPUHIUI TPEEMCTBEHHOCTH B M3Yy4YeHMHM OuWoJiornM, Oyiaroiapsi 4yemy B HeEH
MPOCMATPUBACTCS HANpPaBJIEHHOCTh HA pPa3BUTHE 3HAHMM, CBSI3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpHUEHTAIMH JTUYHOCTH, SKOJIOTMYECKOT0 MBIIUIEHUS, TPEACTABICHUN O 3J0POBOM
oOpasze XW3HU U OEpeKHBIM OTHOUIEHHWEM K OKpPY’KaloIled MNPUPOIHOU cpeje.
[TosToMy Hapsiny ¢ U3ydeHHEM OOIIEOHMOJOTHYECKUX TEOPUM, a TaKKe 3HAHUM O
CTPOCHHUH JKUBBIX CUCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B TMporpamMme 1Mo OMOJIOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAaHUM B MOBCEIHEBHOM >KU3HU JUIsl PELICHUS IPUKIAIHBIX 33134, B
TOM YHCIIe: TPOPUIAKTUKA HACICACTBEHHBIX 3a00JICBAaHWUN YEJIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUSI, 000CHOBaHUS 9KOJIOTUYECKU
1[e1ecoo0pa3Horo TMOBEACHHUS B OKpYXalolled MpUpOAHON cpee, aHanusa
BIIMSIHUSL XO3AMCTBEHHOW JEATENbHOCTH YEJIOBEKAa HA COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAHUSI K MPUKJIATHON HAMPaBICHHOCTH
yueOHOoro npeamera «bUonorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecredeHus



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3aJ]a4 IIKOJbHOTO OHMOJIOTHYECKOTO
oOpa3zoBaHus, KoTOopasi Tmpeanojaraer (QopMupoBaHue y  OOydaromIMXCA
CIIOCOOHOCTH  aIaITUPOBATHCA K HW3MEHEHHUSIM JUHAMUYHO pPa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE cpemHero oO0mero o0pa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecrieunBaeT (GOpMHUpPOBAHUE Yy OOyYarOUIUXCS MPEACTABICHUN O
Hay4YHOU KapTUHE MHUpA, pacliupseT U 0000IIaeT 3HaHUA O KUBOW NpHUpPOAE, €€
OTJINYUTENIBHBIX NPHU3HAKAaX — YPOBHEBOM OPTraHU3ALMU WU DBOJIIOLMUH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuponbl, (GOpMHpPOBAHUSA
(GYHKIMOHATBHOM TI'PAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO W Oe3omacHoro ooOpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHUS K dKUBOW MPUPOJIE
U YEIIOBEKY.

bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE ISl PeIIEHUs] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHMs, COLHMAIU3ALUU
oOyuatomuxcs. M3yuenune 6uonorun odecreynBaeT yciaoBHs Ui (GOPMUPOBAHUSA
WHTEIJICKTYaJIbHBIX, KOMMYHUKAIMOHHBIX W  WH()OPMAIIMOHHBIX HAaBBHIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET MHTErpaldyd OMOJOTHMYECKHX 3HAHHUM C
MPEICTABIICHUSMH U3 JIPYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKHU, XUMUU
u reorpadpuu. Ha3zBaHHbIE TMOJOKEHUS O MpEeAHA3HAUYEHUU Y4EOHOTO IMpenMeTa
«buonorus» coCTaBUJIM OCHOBY Ul ONPEICNICHUs MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €ro COJAEp)KaHWs, MPEACTaBICHHOr0 B Iporpamme IO
ounonoruu.

Ot60p coxepkanus yueOHOro mpeamera «buosorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMI KyJIbTypOCOOOpPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OO0yYaroIuecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMbIC IS
dbopmupoBaHusi 0OIIEH KyJIbTYphl, ONpEACISAIONIUE aJeKBAaTHOE TOBEJCHUE
YyeJjoBeKa B OKpY’Karolel MPUPOAHOUN cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTUYECKOM AesTeabHOCTH. Oco00oe MECTO B 3TOW CHUCTEME 3HAHMM
3aHUMAIOT 3JIEMEHTHI COAEPKaHUs, KOTOPbIE CIy’KaT OCHOBOM Uit (POPMUPOBAHUS
MPEJICTABIICHU O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHE MHpa U
[EHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHW3alUu
OMOJIOTUYECKOTO 00pa30BaHMS.

CTpykTypupoBaHHe COJEp>KaHUS ydyeOHOro Mmarepuaja B Mporpamme Io
OMOJIOTHM OCYIIECTBICHO C Y4€TOM NPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTIMYUTEIBHBIX OCOOEHHOCTSX KUBOM MPHUPOABI, O €€ YPOBHEBOW OpraHHU3allu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeameta «buomaorus»
BBIJIEJIEHBI CIICIYIOLINE COAEpKATENbHbIE JIMHUK: «bronorus kak Hayka. MeTonasl
Hay4yHOro mno3HaHus», «Kierka kak Ouonorudeckas cucrema», «OpraHusm Kak



Oouonoruueckas cucremay, «Cucrtema ¥ MHOrooOpasne OpraHMYECKOro MHUPay,
«IBOJIOLIUSA KUBOU MPUPOABIY, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTIY.

Lens uzyuenus ydeObHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYyYaIOIMMHUCSA  3HAaHUSMHU O  CTPYKTYpHO-(PYHKIIMOHATBHOU
OpraHM3allii JKUBBIX CHCTEM pa3HOrO0 paHra ¢ NPHOOpETEHHUE YMEHHM
UCIIONIb30BaTh 3TH 3HAHUS AJS TPAMOTHBIX JCWCTBUN B OTHOIICHHUU OOBEKTOB
’KUBOU IPUPOJIBI U PEIICHUS PA3TMYHBIX KU3HEHHBIX TPOOIIEM.

JocTikenue nenu u3ydeHus yueOHoro npeamera «buonorus» Ha 6azoBom
ypOBHE 00€CreunBaeTCs peleHueM CIeAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CUCTEMBbl 3HAHUH O OHUOJOTHYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUIaxX, CIyXKallluX OCHOBOM
Uit OPMHUPOBAHUSL NPENCTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/aX HAay4YHOIO MO3HAHUS, CTPOEHUU, MHOr000Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHM3al[iH, BBIAAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

¢opMupoBaHHE y OOYyYarOIIMXCS IO3HABATENbHBIX, HHTEJUIEKTYalbHbIX U
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJOTHHM HAy4YHBIX B3TJISI0OB, MACH W TOJAXOAOB K W3YYCHHIO JKUBBIX CHCTEM
pa3HOro YpOBHS OpraHHU3alii;

CTAaHOBJICHME Yy OOydYarommxcss oO0mel KyJabTypbl, (YyHKIIMOHAIHLHOM
IPaMOTHOCTH, Pa3BUTHE YMEHHUI OOBSCHATH M OIICHUBATH SBICHUS OKPYKAIOUIETO
MHUpa XKUBOW MPHUPOABI HA OCHOBAaHWU 3HAHUM U OMBITa, TOJYyYEHHBIX TPHU
M3yYEeHUH OMOJIOTHH;

dopMupoBaHHE Yy OOYYarOIIMXCS YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOrMYECKUX 3HAHUM B MPAKTUYECKOW MAESITEIbHOCTH YEJOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TMO3HAHUSA YEJIOBEKOM >KHUBOU
IPUPOABI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEM, COOIIOACHUS ATUUYECKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIET0BAaHUMH;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMICHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpPHI, 411 (GOPMUPOBAHMSI HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH IMOCJEICTBUI CBOEH AESITENbHOCTH 110 OTHOILLIEHUIO K OKPY’KaIOIIeH cpelie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEP NPODUIAKTUKI
3a00JIeBaHU.

B cucreme cpeanero oo6miero oopazoBaHusi yudeOHbIN nipeameTr «buosorusy,
U3y4yaeMblii Ha 6a30BOM ypOBHE, SIBJIIETCSA 00513aT€IbHBIM YYEOHBIM MPEAMETOM.



Jlst m3ydenusi 6nonaoruy Ha 6a30BOM YPOBHE CpETHEro 001Iero oopa3oBaHus
oTBoAMTCS 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henenmto), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. BuoJsiorusi kak Hayka.

buosnorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMH €CTECTBEHHBIMH HayKamHu, (puiiocoduein, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTonbl MO3HaHUS KUBOUM MPUPOIBI (HAOTIOIEHUE, SKCIIEPUMEHT, ONKMCaHUE,
U3MEpeHue, KilaccupuKaius, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX).

JlemoHCTpanuu:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konbnos, k. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble M NpaKTH4YeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. )KuBble cHCTEMBI M X OPTraHU3aIMS.

JKusbie cucTembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus ouonoruu. OTinyune
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3ali OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJIAIUMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIEHOTUYECKU ), OMOCEPHBII.

JlemoHCcTpanuu:

Tabnuibl 1 cxembl: «OCHOBHBIE IPU3HAKHU KU3HUY», Y POBHU OpraHU3alUN
KUBOU MPUPOABD.

Oo6opynoBanue: Mojienb MmoJiekyibl JIHK.

Tema 3. XuMH4ecKHi COCTAB M CTPOEHHE KJIETKHU.

XUMHAUYECKHM COCTaB KIIETKA. XHMHWUYECKUE DJIIEMEHTBI: MaKpOSJEMEHTHI,
MHKpPO3JIeMEeHThI. Boia 1 MuHEpaibHbIE BELIECTBA.

OyHKIMK BOABI M MHUHEpaJIbHBIX BeHIeCTB B KieTke. lloamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
HezaMeHnmble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y pPOBHU
CTPYKTYpBhl O€IKOBOW MOJIeKyslbl (TEepBUYHAs, BTOpUYHAS, TPETHYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHUE CBOilcTBa OenkoB. buonornueckue
byHKIIUU OEKOB.



depmenTtsl — Owonormyeckue Karanuzatopel. CtpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Burtamunsi.
OTnuuust PepMEHTOB OT HEOPTAaHUYECKUX KaTaIU3aTOPOB.

VYraeBoasl: MoHoOcaxapuabl  (TJIIOKO3a, pudo3a ©  Je30KCHpu003a),
aucaxapuabel - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
Hesutoo03a). buonorunueckune GyHKINMN YTI€BOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ MapodUIBHO-
ruapodoOHbIe  cBOWCTBA. buomormueckwe GyHkmum aunugoB. CpaBHEHHE
yIIEBOAOB, OCIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTUH.

Hykneunossie xkucnorel: JIHK u PHK. Hykineoruasi — MoHOMEpHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JJHK. Ctpoenue u gpynkiuun PHK.
Buast PHK. AT®: ctpoenue u GpyHKIIUH.

[utonorus — Hayka o kieTke. Kinetounas Teopust — mpumMep B3aUMOJICHCTBUS
unen u (pakToB B HAYYHOM MO3HAHUU. METOIbl U3YUEHUS KICTKHU.

Knerka kak menoctHas s>xkuBas cucreMa. OOmme MpU3HAKK —KIETOK:
3aMKHyTasi HapyxHasi meMOpana, mosiekysbl JIHK kak reHeruueckuit ammapar,
CUCTEMa CUHTE3a OelKa.

Tumnbl KJIETOK: JyKapuoTHUecKas M Mpokapuotuyeckas. (OCOOEHHOCTH
CTpPOEHHUS TpOKapHoTHYeCKOoM KieTku. Kierounas crenka Oaktepuii. CTpoeHHe
AYKApUOTHYECKON KIeTKH. (OCHOBHBIC OTJIMYHUS PACTUTECIBHOM, >KUBOTHOM H
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUHAsl CTEHKA, TJIMKOKAJIUKC, UX
¢ynkuuu. [Inazmarnueckas meMmOpana, e€ cBoiicTBa u pyHkuuu. Lluronnazma u eé
opranounbl. OnHomeMmOpanHble opraHounbl kieTku: OIIC, ammapar ['ombmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OpPTraHOW[IBI KIIETKWA: MUTOXOHIPHUH, IIJIACTUIIBI.
[Tpoucxoxaenre MUTOXOHIpUU W TacTul. Buabl mmactun. HememOpanHbie
OpraHoWJbl KJETKU: pPUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKU,
KryTUKUA. OYHKIIMU OPraHOU 0B KJIETKU. BriItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue siipa: siaepHas 000J04Ka,
KapHoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KJIETKE.

JdemoHcTpanmu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxinn, K. M. bap.

[uarpammsbl:  «PacnpeneneHne XMMUYECKUMX 3JIEMEHTOB B HEXKUBOM
npuponae», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B JKMBOW MPUPOIE».

Tabmuubl u cxembl: «llepuoguueckas Tabnuila XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIeKyJTbl BOJbI», «brocunaTes Oenka», « CTpoeHue MOJIEKYIIbI OeITKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. [JHK», «CtpoeHne Monexkysl



ATO», «CTpoeHHE 3yKapUOTHUECKOW KIIETKN», «CTpOEHHE KUBOTHOW KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKW», «CTpOEHHE NPOKAPUOTHUYECKOW KIIETKWY,
«CtpoeHue sapa KIETKW», « Y TIAEBOIbD, «JIumuabm.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, O0OpYyJIOBaHWE JJisi IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

JlaGopaTopHble M NpaKTHYeCKHe PA0OThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW AaKTUBHOCTU
(dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UM KaTajasbl)».

JlabopatopHas pabora Ne 2. «M3yueHue CTpoeHHUs KIETOK pPacTeHH,
KUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENnapaTax M HX
OIHCAHUE.

Tema 4. ’KuzHeneATeIbHOCTH KJIETKH.

OOMeH BellecTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
JTUCCUMUJIISIIUSL  (SHEPTeTUYECKHiT OOMEH) — JBE CTOPOHBI E€IUHOrO Ipoliecca
Merabosn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTaboIM3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiid. Pons dpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas ¢a3sl (orocuHTe3a. Peaxiuun
dboTocunTeza. DPphekTuBHOCTH (hOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3a ISl KU3HU
Ha 3emiie. BausHue ycioBuil cpeabl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €r0
IPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEMOCUHTE3UpYIoNIe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMEH B KIIeTKe. PaciiemnieHue BEIIeCTB, BBIICICHUE WU
AKKyMYJMpPOBAaHHE DJHEPruM B KJIETKE. OTamlbl 3HEPreTHYecKoro oOMeEHa.
['mukonu3. bpoxenue u ero Buibl. KuciopoaHoe OKHCIIEHHE, WM KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbochopunupoBanue. O (HEKTUBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzanus reHernueckodt wHboOpManuu B KieTKe. ['€HETHYECKHl KOA M €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — Ouocuntes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpychl. Uctopust otkpeitus Bupycos (/1. 1.
NBanoBckuit). OCOOEHHOCTH CTPOEHHMSI W KU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepnodaru. bone3Hu pacTeHuid, >KMBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmmynonedunuta genoreka (BUY) — Bo3Oyaurens CIIN/a.



OOpatHast ~ TpaHCKpUNIMS,  peBepraza W uwHTerpasza.  lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JICBAHUIM.

JleMoHCTpauuu:

[Toptpetsr: H. K. Kosbnos, /. U. iBanosckui, K. A. Tumupsizes.

Tabmuubl 1 cxeMbl: «Tunbl nuTaHus», «Metabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuit oOMen», «Ximoporiacty, «Potocuntes», «Ctpoenue JIHKY,
«Ctpoenue u GyHKIHMOHUPOBaHHUE TeHay, «CuHTE3 OenKkay, «[ eHeTHIeCKuid Komy,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1uka Bupyca CIIN/]a,
Oakrepuodaray, «Pemmxkarus JTHK.

Oo6opynoBanue: moaenu-anmiukauu «Yasoenune IHK u tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHue KIeTKU», Mojiesb CTpyKTyphl JIHK.

Tema 5. PazmHoKeHHe U MHAUBHUIYAJbHOE PA3BUTHE OPTraHNU3MOB.

KierouHblii UK, WM SKU3HEHHBIM 1Mk KieTku. MHTepdaza u MUTO3.
[Ipomeccsl, mpoTekaromue B uHTepdase. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHII.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[uTonornuyeckue OCHOBbI PA3MHOXKEHUS W HMHAUBUAYAIBHOTO  Pa3BUTHSA
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, npoucxonsiye Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemasi TubeIb KJIETKH — aromnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U nmosoBoe. Bunbl 6ecrnonoro
Pa3sMHOXEHUA: JEJIEHWE HAJABOE, II0OYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXkKeHHUE. MICKycCTBEHHOE KIIOHHPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE JIJI CEJICKIINU.

[TonoBoe pa3MHOXKEHHUE, €r0 OTIIMYUSI OT OECTIOJIOTO.

Meito3. Cranuu meino3a. IIporecchl, NpoucXoadiue Ha CTaausX Menosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosnornueckuii CMbICIH U
3HAYCHHE MEK03a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK y JKUBOTHBIX.
[TonoBeIie kene3bl: CEMEHHUKHM U sIMYHUKH. OOpa3oBaHUE U Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SIMIEKIIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHUSI SIMIIEKIETOK W CrepMaro3ousoB. OIMiioI0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pasBuTHe (OHTOTEeHE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y MO3BOHOYHBIX >KHBOTHBIX:
npoOsieHue, racTpyJyidnus, opraHorenes3. IloctamOpuoHanbHOE pa3Buthe. Turbl
HOCTAMOPHOHAILHOTO PAa3BUTHSL: MPSAMOE, HENpsMoe (JIMuMHOYHOE). BimsHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIC
YpO/JICTBA.

Poct u pa3Butue pacteHuil. OHTOreHE3 IBETKOBOTO PACTECHHUSI: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMoHcTpanUm:

Tabmumpt 1 cxembl: «DopMbl Pa3MHOXKEHHUS OPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenmity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocomsbl», «Kierounslii mukin», «Pemmukanus JHK», «Mutos»,
«Meiio3», «IIpsiMoe u HenmpsiMoe pa3BUTHEY, «I'aMeTOreHe3 y MJIEKONMUTAIOIINUX U
yenoBeka», « OCHOBHBIE CTaIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOIIETOY, «SUIEKIeTKa MIIEKOMUTAIOMETO», «KapruoKnHe3 B KIIETKax
KOpeIlIKa JyKa», MarHuTHash MOJeNb-anIuIuKanus «JlejneHue KIeTKu», MOJAEb
JIHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHUYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENApATaX).

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHSI TOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnaparaxy».

Tema 6. Hacsie1cTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Mictopus pa3Butus reHeTUKUA. Ponb nuTonoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETHKU. BKiam poccHiiCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETHKU. MeToapl TeHEeTHUKU (THOPUIOIOTUYECKUM,
LIUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTUUYeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTAaHOBIIEHHbIE . Menaenem.
MoHnoruOpuHOe CKpelIMBaHUEe. 3aKOH eIWHO0Opa3us THOPHUIIOB IIEPBOTO
nokojieHus. IIpaBuno JoMUHHUpPOBaHMS. 3aKOH paCIICIUICHHUS TPU3HAKOB.
I'unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JHurubpuaHoe  ckpeliMBaHue. 3aKOH  HE3aBUCUMOIO  HacJie0BaHUs
npu3HakoB.  lluToreHeTMUecKWe  OCHOBBI  JUTHOPUAHOTO  CKpEIMBAHUS.
AHanu3upymolee ckpenmpanue. Vcnoib30BaHrue aHATU3UPYIONIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLETUICHHOMY HACJIEJIOBaHMIO FeHOB. HapylieHue cuerieHusi reHOB B pe3yJibTaTe
KPOCCHUHIOBEpa.

XpOMOCOMHasl TEOpHUs HACIEACTBEHHOCTH. | €HETUUECKHE KapThI.



['enetuka nosia. XpoMOCOMHOE OMpeAeseHue mona. AyTOCOMbl U MOJOBbIE
XpOMOCOMBI. ['OMOraMeTHole M TreTeporaMeTHble oOpranu3Mbl. HacrmemoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpempl B HEHAcHEOCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHbIN ps ¥ BapUaIMOHHAS KPUBasl.
Hopma peakuum npusHaka. KomndecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacnencrBeHHasi, wiM TeHOTUIIUYECKas, W3MEHUYMBOCTh. KomOMHaTHBHAas
U3MEHUYMBOCTh. Meio3 U TMOJIOBOM TMpoIlecC — OCHOBA KOMOWHATUBHOMU
M3MEHYMBOCTH. MyTarimonHas n3aMeH4nBoOCTh. Kiaccudukaius MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTauuid. MyTareHHbIe (PaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HAClIeICTBEeHHON n3MeHunBoctr H. . BaBuiosa.

BresnepHas HaclIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetnka uyenoBeka. Kapuotun denoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
YeJIOBEKa: TCHECAIOTHUYCCKUM, OJIM3HEI[OBBIM, IMTONCHETUYCCKHI, OMOXUMHUYCCKHI,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemeHHOE OIIPEEIICHUE TE€HOTHIIA:
IIOJJHOT€EHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[11P-ananu3a. HacneacTBeHHble 3a00JIeBaHHMS UYEJIOBEKA: TIEHHBIC OOJIC3HHU,
00JIe3HU C HACIEICTBEHHON MPEeIpacloloKeHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
Comarnueckne W TreHepaTuBHbiE MyTaluu. CTBOJIOBBIE KIETKH. [IpuHIMIIBI
3I0pOBOTr0 00pa3a >KW3HH, AMATHOCTUKU, MPOGUIAKTUKHI U JICYCHUS TEHETHUYECKUX
Oomne3Heil. MeanKo-reHeTUYeCKoe KOHCYJIbTUPOBaHUE. 3HAYCHHE METUITMHCKOU
TE€HETUKH B MPEOTBPAIICHUHU U JICYCHUN T€HETUYECKUX 3a00JICBaHU YeIoBEKa.

JlemoHCcTpanuu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBunos.

Tabmupt © cxembl:  «MOHOTHOpPUIAHOE  CKpEIIMBAaHUE UM €r0
[IUTOTEHETUYECKAasT OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOreHeTUYecKas
OCHOBa», «3aKOH  YHCTOTBHI  TaMmeT», «JlurubpumHoe  CKpemrBaHUEY,
«lluTomornueckue  OCHOBBI  AUTHOPUIAHOTO  CKpelIuBaHWs»,  «Meio3y,
«B3auMoJelicTBUE  AJUIENBHBIX T'E€HOB», «l'€HETMYECKHE KapThl PACTEHH,
KUBOTHBIX WU 4YeJOoBeKa», «l'eHeTwka mosna», «3aKOHOMEPHOCTH HACJIEAOBaHMS,
CLUEIUIEHHOr0 ¢ mnoyiom», «Kapuotumel dYemoBeka U KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY, «MoaudukanroHHas HW3MEHYMBOCTH», «HacmemoBanue pesyc-
dakTopay, «I'eHeTrKa rpymn KpoBu», « MyTalluOHHAsI U3MEHYUBOCTH.

OOopynoBanue: Moaenu-ammiuKau «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonxnoe nmomuuupoBanue», «Jlurubpuanoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOII W MHKpompemnapaTr «J[po3oduna» (Hopma, MmyTanuu
(GopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM.

JlaGopaTopHble M NpaKTH4YeCKHe PadOThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPETapaTax».

JlabopaTtopHas pabota Ne 6. «3ydenne MoauUKaITMOHHOW N3MEHIUBOCTH,
IIOCTPOEHUE BAPUALIMOHHOTO PsIIa U BAPUALMOHHON KPHUBOW».

JlabopaTtopHas padota Ne 7. «AHanu3 mMyTanuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHE W aHAJIW3 POJIOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenekuusa Kak HayKa M MPOLECC. 3apOKICHUE CEJIEKIUU U JOMECTHUKALHUS.
Yyenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHUH. LIEeHTpbl MPOUCXOKAECHUSA JOMAIIHUX KUBOTHBIX. CoOpT,
opoja, TaMM.

CoBpeMeHHbIE METO/IbI CeNeKIMU. MacCOBBIM U MHIUBUYAIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHWH M KUBOTHBIX. OIleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpeluBaHue — HWHOpuauHr. Yucras nuHusa. CKpellMBaHUE YHUCTHIX JIMHUI.
I'eteposuc, wnu rubpunHas cuia. HepoicTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuguzanuss u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3s u
MOJyYEHUE TIOJUIUIONJOB. JIOCTMIKEHUSI CENEeKUMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTaHHU3MOB.

buoTtexHonorus kak oOTpaciib MPOU3BOJCTBA. ['€HHAs WHXKEHEpUs. OTallbl
co3nanusi pexomoOuHanTHoM JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KinonupoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SUCTBEHHBIX OPraHU3MOB.

Okosiornueckre M dtuyeckue  npobnembl. MO —  reHeTuuecku
MOAU(PULIUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabnuipel U cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS W MHOT00Opasus
KYJbTYPHBIX pacTeHui», «llopoasl foMaliHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas ruopuanusanus», «Padotel akagemuka M. ©. MBaHoBay,
«ITomumnounus», «OO0bEKTHl OWoTexHONOTUM», «KJIETOUHBIE KYJIBTYphl U
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIOAO0B U KOPHETIIIO0B TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTenwuii, repbapuii «CeabCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U IpakTHYeCKue padoThI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHKEHHS CEJEKIMH PAcTEeHUH H
KUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHIIMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIUIMYHOE XO34HCTBO, JIabOpaTOPHUIO
arpoOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoarounonHast 600U,

[Ipennochlku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpUU. OBOJIIOIMOHHAS
Teopust U €€ MecTo B Onosioruu. BiusiHUE 3BOJIOLIMOHHON TEOPUU HA pa3BUTHUE
OMOJIOTHU U APYTHUX HAYK.

CBuzerenscTBa  HBOMIOLMU. [laIeOHTOIOTMYECKHUE: TOCIEA0BATENBHOCTD
MOSIBJIEHUS BHJIOB B MAJCOHTOJIOTMYECKOW JIETOMUCH, NEPEXOJHbIE (HOPMBIL
buoreorpadguueckue: cxoacTBo U paznuune ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M paziuyusi 3MOPHUOHOB pa3HBIX BHJIOB
NMO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAIOTUYHBIE,
PYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX IyTE€H y BCEX
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuna. Ilpeanochblik BO3HUKHOBEHUS
napBUHU3MA. J[BMKYIIME CHUJIBI HBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE INPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEeIeNEHHAas W3MEHYHMBOCT,
O0opb0a 3a CyIeCTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonuu (CTI) n €€ OCHOBHBIE MOJTOKEHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
npoiecc U KOMOMHATHBHAs W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOJHBI M Jpeid
reHoB. M30s1us 1 MUTpanus.

EctecTBeHHbIl 0TOOp — HampaBisitouii  ¢gakrop 3Bojouud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojdtouud. [Iprmepbr
MPUCTIOCOOJICHUM Y OpraHu3MOB. ApoMop(d03bl U U0 ATITALIUH.

Bun wu BumooOpazoBanue. Kputepun Buzma. OcHOBHbIE  (OpPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

Maxkpossomonus.  dopmbl  3BosOLMK:  (puneTHYECKas, JUBEPTreHTHa,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IpoucxoxieHne OT HECHEeUHAIM3UPOBAHHBIX MpeAkoB. lIporpeccupyromas
crienuann3anvs. ATanTUBHAS paAALIUS.

JdeMoHcTpanuu:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. Ceepiios.
Tabmus! 1 cxembl: «Pa3BuTre OpraHMYECKOro Mupa Ha 3emie», «3apoIbIu

MO3BOHOYHBIX  KHUBOTHBIX»,  «ApxeomnTepukcy, «Dopmbel  OOpbOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cOpToB pacTeHHUII»,
«MHoroo6pazue  mopos  KMBOTHBIX»,  «[lomymsuum»,  «MyTauuoHHas

U3MEHUUBOCTBY», «ApoMopdosbdy, «Manoamantamumy», «OO0mas aereHepanus,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «boprba 3a cymiectBoBaHue», «IIpucrmoco6IeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUA000pa3oBaHUE, « IKOIOTHUECKOE BUI000OPA30BAHUE.

OO6opynoBaHuEe: KOJUICKIIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPAaCKH,
Ha0Op IJIOJOB U CeMsH, KoJuleKuus «lIpumepbl 3alllUTHBIX MPUCIOCOOTICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS SBOJIONUNY», 00bEMHAST MOJICIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaduyeckas kapra wmupa, Kowiekuus «DopMbl coxpaHHOCTU
WCKOIAEMBIX JKUBOTHBIX MW pacTeHuid», Moaenb ammukanua «llepekpéct
XpOMOCOM», BIaXHble mnpenapatbl «Pa3Butue Hacekomoroy», «PasBurue
JSATYIIKW», MUKponpenapat «Jpo3zoduna» (Hopma, MmyTtaruu GoOpMbl KPBUIBEB U
OKpacKu Teja).

JlabopaTopHblie 1 NpaKkTHYecKue padoThbl:

Jlabopatopuass padota Ne 1. «CpaBHeHue BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHIO».

JlaGoparopHas pabora Ne 2. «Onucanue MpUCOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHUTEIBHOIO XapAKTEPA.

Tema 2. Bo3HuKHOBeHMe W pa3BUTHE KU3HU Ha 3eMuie.

JloHayuHbIE TpPENCTABICHUS O 3apOXKACHUM >KU3HU. HaydHble THUNOTE3bI
BO3HUKHOBEHHUs KWU3HU Ha 3emiie: aOuoreHe3 M TMaHCHepMUs. XHUMHUYECKas
ABOJIIONMS. AOMOTEHHBIM CHHTE3 OPTraHMYECKUX BEIIECTB U3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPKIACHNE XUMUYECKON IBOMIOINN. HauanbHble 3Tambl
ouonornueckoi sBomronuu. ['mmoreza PHK-mupa. ®opmupoBanre memMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. I[lepBble KIETKM U MX SBOJIIOLUS.
®opMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emie mo spaMm M nepuojgam. Kartapxeil. Apxelckas u
nporepo3oiickas dpbl. [laneo3olickas spa u €€ NepuoAbl: KEMOPUMCKUIA,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o301cKas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »3pa W €€ TNepuoapl: NaJCOr€HOBBIA, HEOTCHOBBIM,
AHTPONOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYeCKUX mnpoueccoB. OCHOBHBIE Tallbl
HBOJIIOIMU PACTUTENBHOIO M SKMBOTHOTO MHpa. Apomopdo3bl y pacTeHUl u
XKUBOTHBIX. [0siBIIEHNE, pacUBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCcKOTO MHpa KaK OTpaKeHHE 3BOIOUUMUA. (OCHOBHBIE
CUCTEMATHUYECKHUE IPYIIbI OPraHU3MOB.

OBOJIOLHS YesToBEeKa. AHTPONOJIOTHs KaK Hayka. PazButue npeacraBieHui o
MIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa u
pa3INyUs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

JBwxymue  cuiabl  (pakTtopsl) — aHTpomoreHne3a.  HacneactBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBbIH o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
M3rOTOBJICHUE OPYIUH TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaJIMM W BETBH 3BOJIOLNU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenblid, YemoBek nOpsMoxomsminii, YenoBek HeaHAepTalnbCKuM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHusi, 00bEM IOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  E€BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBCTpaJiOWJHAs  (9KBAaTOpHAIbHAs),  MOHTOJIOWTHAS
(a3uarcko-aMepukaHckasi).  YepTel  MPUCTIOCOOJIEHHOCTH  TpeACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHUA. ENMHCTBO YeIOBEUECKHX pac.
Kputuka pacusma.

JlemoHCcTpanuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipl u cxembl: «Bo3uukHoBenne CojHEYHOM cHCTEeMbI», «Pa3BuTie
opraHudyeckoro  mupa», «PacturenpbHas  kietka», <«KuBOTHas  KJIETKay,
«IIpokapuoTnueckass kierka», «COBpEMEHHasi CHCTEMA OPraHUYECKOIO0 MHUPay,
«CpaBHEHHE aHATOMHYECKHX YEpPT CTPOCHHUS 4YEJIOBEKa M YeJIOBEKOOOpPAa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJCOHTOJIOTHYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOIO 4YeJIOBEKa», «JlpeBHenmune moan», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeToBeUeCKue pachh».

O6opynoBanue:  Mymsiku  «lIpoucxokaeHue — 4demoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPONa, HEaHJepTayiblla, KPOMAHBOHIIA), CJENKU WIA
U300pKEHHUS KAaMEHHBIX OpYJIuM MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyoOuna, ckpebna), TEOXpOHOJOTHYEcKas Tabnmuia, KoJleKuus «DopMbI
COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUIN».

JlaGopaTopHble M NpaKTHYeCcKHe PadoThI:

[Ipaktuueckast padota Ne 1. «/M3yyeHue UCKOMAaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLHS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBeTUECKUN My3ei).

Tema 3. OpranusmMsl U OKpPY Kalouias cpeaa.

DKOJOrus KaK HayKa. 3aJa4yd U pa3Jeibl SKOJOTHH. MeTOoabl SKOJTOTHUECKUX
UCCIIENOBAaHUN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MMOYBEHHAs,
BHYTPUOpPTraHU3MEHHas!.

Oxonoruueckue (akropel. Kiaccudukanus -sKogorudeckux (HaxTopos:
abnotuyeckre, OWOTHMYECKHME U aHTPOINOreHHbIe. JleHcTBHE HSKOJOTHUYECKHUX
(hakTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpATypa, BIAKHOCTb. DOTONEPUOAN3M.
[IpucnocoOneHusi OpraHM3MOB K  JIEUCTBUIO  a0HMOTHYECKUX  (PAKTOPOB.
buonornueckne puTMmsl.

buotnueckne (bakTopHl. Bunpl OMOTUYECKUX  B3aUMOJCHCTBUI:
KOHKYPEHITUS, XUITHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapasutusm, kooreparus,
MyTyajJu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO, HAXJCOHMYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HaueHWe OWOTUYECKUX B3aUMOJICUCTBUN [ CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tonyssaiuu. (OCHOBHBIE MOKa3aTeNH
NOMYJISUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXKJIa€MOCTb, CMEPTHOCTB, IPHUPOCT,
Murpanus. J[nHaMuka YyuCcI€HHOCTH MOMYJISIIUN U €€ PeryIIsIusl.

JlemoHCTpauuu:

[Toptpetsl: A. I'ym6onsar, K. @. Pynbe, O. ['ekkens.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpeabl 0OUTaHUS
opranu3sMoBy», «®doronepuoguzm», «llonmymsun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH MOMYJSUU UHDY30puu-TyPenbkny, «[lumesrbie enm.

JlaGopaTopHble M NpaKTH4YeCKHe padoThbI:

JlaGoparopnas pa6ota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH pacTEHUM U3
Pa3HBIX MECT OOUTAHH.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIEyCay.

[Tpaktrueckast pabora Ne 2. «IToacuér MIOTHOCTH MOMYJISIITUI pa3HBIX BUIOB
pPACTEHUIN.

Tema 4. CooGuiecTBa U IKOJOrHYeCKNEe CUCTEMBI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
NPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3U B
ouoreHose.

Okonoruyeckre cucrtembl (9kocucteMsbl). llonsitue 00 »sKocucTteMe W
ouoreoneHo3e. DYHKIIMOHATbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTHI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (muiLeBble) YPOBHU HKOCUCTEMBI. [lumieBbie MLeMM U CETH.
OcHOBHBIE TIOKAa3aTeld SKOCHUCTEMbI: OuoMacca, MPOAYKIHUA. DKOJIOTHYECKUE
nupaMuibl: TPOAYKIMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
YCTOMYUBOCTb, CaMoperyJisius, pazputue. CyKkieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMAa XBOWHOTO
WJIM IIUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
bronornyeckoe u X0351iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3zHooOpaszue kak @akrop ycroilunmBocTH 3kKocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, cocTaB U CTPYKTypa
ouocdepnl. Kupoe BemiectBo U ero ¢yHkiuu. OcobeHHocTH Ouocdepbl Kak
rJ100aNbHONM JKOCUCTEMBI. J[MHaMuueckoe paBHOBecMe H oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOreOXMMHUYECKUE ITUKIIBI JIEMEHTOB (yriepoja,
azota). 30HAIBbHOCTH Orocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHUS B Ouocdepe.
['moGanpHbIE SKOJIOTHYECKHUE MPOOIEMBI.

CocyniecTBoBaHuE MPUPOIbI U YEeJI0BEYECTBA. CoxpaHeHue
O01opa3HO00pa3us Kak OCHOBA yCTOMYMBOCTU OHoc(hepbl. OCHOBA palMOHAIBHOTO
yIOpaBleHUs] TPUPOJHBIMU pecypcaMd U HMX HCHOJIb30BaHUE. JloCTHKeHMs
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JlemoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuuel u cxemsl: «lluiieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coodmectBay, «llenu nutanus», «IKONOrHUYECKas MUPAMHIIAY,
«buocdepa u yenopek», «IKocucTEMa MUPOKOJIUCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéman, «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JICMCTBUS Ha MNPUPOAY», «Baxnelmme HCTOYHUKHU
3arps3HEHUS] BO3JyXa U TPYHTOBBIX BO», «llouBa — BakHEHIIash cocTaBistoIIas
ouocdepo», «DakTopel gerpaganuu nousy», «llapaukoBbiit 3@dekT», «DakTopsl
pPaIMoOaKTUBHOIO 3arpsisHeHus Ouocdeprl», «OOmas cTpykrypa Ouochepn,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBI 3KpaH Ouocheps»,
«Kpyrosopot yriepoaa B 6uocdepe», «KpyroBopoT a3ora B mpupoae».

O6opynoBanue: MoJeb-anIIMKaus « TUNUYHbIe OWOIEHO3bI», TepOapuit
«PacTtutenbHble coobiecTBay, koyekuun «buoreHosy, «Bpenurenu BaxkxHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TIepOapuu M KOJJIEKIIMM pAcCTEHUH W
KUBOTHBIX, MPUHAJJICKANINE K PA3HBIM IKOJOTHYECKUM TPYyMIaM OJHOTO BUIA,



Kpacnas xuura Poccuiickoit ®enepanuu, U300paK€HUS OXPAHSIEMBIX BHJIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOI'PAMMBI 11O
BMOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cormacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K PE3yIbTaTaM
OCBOCHMs  OOy4aloOUIMMHCA HpOrpaMM  CPEJHEro  oOmero  oOpa3oBaHMA:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType JIMYHOCTHBIX PE3ylbTAaTOB OCBOEHUs Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONIME: OCO3HAHME O0YYaroIUMUCS POCCUNUCKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
W CaMOOIpEJEeICHUI0, HAIMYhe€ MOTHUBAllMU K OOy4YeHHIO  OHOJOTHH,
IIeJICHANPABJIICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUM JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OUOIOTHYECKOTO
3HaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIAHBI.

JIndHOCTHBIE PE3ynbTAaThl OCBOCHHUS IpenmMeTra «buonorus» mocrurarorcs B
€AMHCTBE Y4YEOHOW ¥ BOCIHUTATENBHON EATETRHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEJACHUS W CIIOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHUS, CaMOBOCIUTAHUS H
CaMOpAa3BUTHsSA, PpA3BUTHsS BHYTPEHHEHW MO3UIMU JIMYHOCTH, IaTPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOT'0 YBA)XKCHUS, OEpPEXHOTrO OTHOUIEHUS] K KYJIbTYPHOMY HACIEIUIO H
TpaaulMsIM MHOTOHAIMOHAILHOTO Hapona Poccuiickoit denepaunu, Npuposie U
OKpYXaruieu cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS yueOHOro mpenmera «buomorusy
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUW, TO3WUTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PacCIIUPEHUE KU3HEHHOTO
ONbITA U OMbITA JIEITEIBHOCTH B MPOLIECCE PEaTn3alli OCHOBHBIX HAITPaBJICHUU
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3ULIMU 00YUaIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHa U MPaBOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHSATH €&;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHHS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOTO
OTHOIIIEHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXIACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJOHTEPCKOM JESITEIBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTH POCCHICKON rpaXXJaHCKON WJIEHTUYHOCTH,
MaTpuoOTU3Ma, YBaXKEHUS K CBOEMY HapOAy, UYyBCTBAa OTBETCTBEHHOCTH TEpPE]
Pomuuoli, ropmoctn 3a cBOWM Kpald, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOIIJIOE U HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACJIEAUIO0 U MaMATHUKAM MPUPOJIBI,
JTOCTUXKEeHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJOTHM, TOHUMAHUSI 3HAUYCHHUS OWOJIOTUM B TIO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOTO HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMIPUHATUSA LEHHOCTEM CEMEWHOW JKU3HHM B COOTBETCTBHUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHHA:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPHI 310POBbS H
IMOIMOHAIBHOIO 0J1ArOMOTyYHs:

MOHMMAaHUE U pealu3alusl 3J0pOBOTO M 0Oe30macHoro obpa3a KU3HU
(3mopoBOE  TUTaHWE, COONIOJACHHE TUTMEHWYECKHMX MpPaBWJI MW HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATHH U OT/AbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOUIIEHUS K
CcOOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHMMAHUE IIEHHOCTU TPaBUJ HWHIUBUAYAIBHOTO W  KOJUJIEKTUBHOTO
0€301acHOro MOBEICHHS B CUTYallUsX, YTPOKAIOIINUX 3J0OPOBbIO U JKU3HU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOT0 BOCTTUTAHUS:

TOTOBHOCTbB K TPYJly, OCO3HaHHUE IEHHOCTH MacTepCTBa, TPYA0I00HE;

TOTOBHOCTh K AKTHBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMAJIbHON
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh MHULMUPOBATh, IJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATh TAKYIO JEATEIbHOCTD;

WHTEpEC K Pa3InyHbIM cdepam npodhecCHuOHATBHONU JeSTEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pean30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTH K OOpa3oBaHHUIO W CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU,

7) IKOJIOrHYECKOr0 BOCITUTAHUSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KYyJIbTYphI: MPUOOPETEHUE OIbITA
IJIJAHUPOBAHMSI TIOCTYNIKOB M OLEHKM WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKpYXKarouen Cpepl;

OCO3HaHHWE TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU HU3YyYEHUU OHUOJIOTUHU
3HAHUST W YMEHUSA TpU pEeHIeHUH TPoOJeM, CBI3aHHBIX C PalUOHATHHBIM
MPUPOJIOTIONB30BaHNEM  (COOJIOJIEHHE  TpaBUJl  TOBEJEHUS B  TPHUPOJE,
HaIlpaBJICHHBIX HA COXpPAaHEHUE PABHOBECUS B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPUATHUE JCUCTBHM, NPUHOCAIIMX BPEd  OKPYXKaroUEH
OPUPOAHON cpejie, YMEHHE MPOTHO3MPOBATH HEOJIArONMPUSTHBIE KOJIOTMYECKHUE
NOCJEACTBUA MPEAPUHUMAEMBIX I€MCTBUN U MPEIOTBPAIIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIbTYpHI,
OTmbITa NEATEIIbHOCTH JKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLHUAIBHOMN
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON ACATEIBHOCTHA IKOJIOTUYECKON
HaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHMS:

c(hOpPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JIMAJore
KYJBTYp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM W YMTATEJIbCKOW KYJIBTYpbl KaK CpEICTBA
B3aMMOJECHUCTBUS MEXY JIFOJIbMU U MIO3HAHUS MUPA;

MOHUMAaHUE CcrnenupuKkn OHOJOTUM KaK HAyKd, OCO3HaHUA €€ poJid B
bopMHpPOBAaHUK PALMOHATIFHOTO HAYYHOTO MBIIUIEHUS, CO3JaHUM IE€JI0CTHOTO
MPEJCTaBICHUS 00 OKpPYXalolleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U
o0111ecTBa, B TO3HAHUMU MPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu mnpoliaeM
COXpaHEHHUs ITPUPOJHOTIO PABHOBECHS,

yOXKIEHHOCTh B 3HAYMMOCTU OMOJIOTUM JJIsI COBPEMEHHOM IMBHIIM3AIUU:
oOecriedyeHuss HOBOTO YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaThb pPecypcHble MNpoOJEeMbl  pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOJIEM U
obOecrieueHuss  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHHUU OHMOJOTMYECKUX 3HAHUM B IEJAX
MOBBIMICHUST OOMIEH KYJIbTYpPhl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemon
IpU U3yYeHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTHM UCIIOJIb30BaTh TMOJydaeMble 3HAHUS [JIs aHajdu3a |
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPA M MPOUCXOASAIINX B HEM W3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4HBIX (DAKTOB H
MMEIOIINXCS JaHHBIX C LIEJbIO MOJIYYECHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATEJIPHO HCIIOJIb30BaTh OMOJOTHUUECKWE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalIMSIX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEI0OBATEIBCKYIO IESATEIbHOCTh NHINBUIYAIIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO0, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HaHUM 1O OWOJIOTMU B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HAYMMble i  (OPMHUPOBAHUS MHUPOBO33PEHUST OOYYAIOIIMXCSA
MEKIUCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE TMOHSATHUS, OTPAXKAIOIIHE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHEMUPUKY METOJOB ITO3HAHMSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SIBICHUE, IPOILIECC,
CUCTEMa, Hay4YHbIN (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCleloBaHMe,  HAONIOJEHHE, UW3MEpEHHEe, OKCIEPUMEHT U  JIPYTHUX),
YHUBEpCaJIbHbIE y4YeOHBbIC JEWUCTBUSL (MO3HABATEIbHBIE, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreynBaoIme (dbopmHpoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥  COLMAJIBHOM KOMIIETEHUMH OOydYarolluXcsi, CHOCOOHOCTb
00yJarommxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHHUBEpCaJbHble yueOHbIE JEWUCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTPaMMbl CpeIHEro OOIIero
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMU
AefCTBUSIMU:

1) 6a30oBbIe JJOrHYecKHe AeiiCTBUS:

CaMOCTOSITEIbHO  (OPMyNMpOBaTh W aKTyaIM3upoOBaTh  MpoOsemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiiacCu(dUKaluu, 0000IIEHNUs ), PACKPBIBATh CMBICII
OMOJIOTHYECKUX TIOHSATUM (BBIJEIATh WX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3U C JIPYTUMH TOHATHUSAMM);

ONpEeNeNATh LEeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSATEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHUE pPaCCyXJeHUs (MHAYKTUBHBIC, JACAYKTUBHBIC, IIO
AQHaJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH WU TMPOTHUBOPEUHUS B pPaccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSITh CXEMHO-MOJEJIbHBIE CpencTBa TUIst MPECTABIICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOIIECHUM B M3y4aeMbIX OHMOJOTMYECKUX OOBEKTaxX, a



TaKKe  MPOTUBOPEYMM  Pa3HOrO  poOJa,  BBIABICHHBIX B Pa3IMYHBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUaIbHBIX U HEMaTEPHUAIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBI B ICSTEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJITATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJMHUPOBATh W  BBINOJHATH pabOTy B  YCJIOBHSX  PEAJBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCJIEN0BATEILCKIE AEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIbCKON U MPOEKTHOM JIEATEIHHOCTH,
HaBbIKAMM  pa3peuieHusi NpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJI0B PELLIEHUS IPAKTUUECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh pPa3jMyYHble BUIbl JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HAHUA, €r0 HWHTEPIpETANH, MPEoOPa30OBaHUIO M TPUMEHEHUIO B YYEOHBIX
CUTYaIUsAX, B TOM YUCJIE TP CO3JaHNH YIEOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMHUpPOBATh HAYUHBIM TUI MBILUIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEM,
KJIIOYEBBIMU MTOHITUSIMU U METOJIaMU;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
AESTENbHOCTH Y )KU3HEHHBIX CUTYaIIHSX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3a1ady,
BBIJIBUTATh TUMOTE3Yy €€ pEeIIeHUs, HAaXOAUTh apryMEHTHl IJIs JOKa3aTelbCTBA
CBOMX YTBEpXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPUU PEILLICHUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISAThH II€JICHANPABICHHBIM MOUCK MEpeHOca CPEACTB U CHOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTh 3HAaHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JjacTu
KHU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YICOHBIX IPEIMETOB;

BBIIBUTAaTh HOBBIE MJIEU, MpEAJiaraTb OpUTHHAJIbHBIC MOAXOAbI U PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CIOBapsAX U
CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHBIX, B VHTepHeTe), aHATIM3UPOBAThH



MH(GOPMALIMIO PA3IUYHBIX BUIOB U (POPM MpeICTaBICHUS, KPUTHUECKH OLIEHUBATDH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBIE METOIbI IPU MOUCKE U
otOope Oumosiormueckoil HHMOpPMAITUU, HEOOXOTUMOM 711 BBIMOJHEHUS YUEeOHBIX
3ajay;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUA
Oouosiorndeckor nHGopMaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOJIUIbI, PUCYHKH
¥ Ipyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEACTBA IpU padoTe C
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HaTJISTHOCTH;

BJIa/JeTh  HAaBBIKAMU  pACIO3HABaHWS W 3alIUTHl  HHPOpPMAIUH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OByaieHUe yHUBEPCATbHBIMU KOMMYHUKATHBHBIMH J1€/iCTBUSIMH

1) oGmenue:

OCYIIIECTBIISITh KOMMYHHUKAIIMK BO BCeX cpepax >KM3HM, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYXIaeMol TeMbl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHUS OTHOCHUTEIHHO BBHITIOJHEHHS MpeasiaraeMoin
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JPYTUX YYACTHHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMU OOILEHUS U B3aUMOJICHCTBUS, TOHUMATh
HaMEPEHUs JAPYTUX JIOACH, MPOSIBISTh YBAKUTEIBHOE OTHOLIEHHE K COOECeTHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHMMATh W HCIIOJNIB30BAaTh MPEUMYIIECTBA KOMAaHAHOW W WHIWBUIYaTbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM O0OLIMX
MHTEPECOB M BO3MOKHOCTEN KayKJOr0 4JIEHA KOJUIEKTUBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBaTH U
KOOPAMHUPOBATh JEUCTBUS MO €€ NOCTHIKEHHUIO: COCTABJATh IUIAH JIEWCTBUU,
pacupenensiaTb pojad ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa WU KaXJOTO YYAaCTHUKA KOMAaHJbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE MPOEKThI, OLIEHWBaTh HJIEU C IMO3ULIHA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJCHHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpAKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJISTUBHBIMHU 1CHICTBUSIMH:

1) camoopranu3anus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS TPoOOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKUX 3HAHUI I€JIEBbIE U CMBICIIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATh MO3HABATEIbHYIO NIESITEIbHOCTD, BBISBIATH
po0ieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTEIbHON
NEATEeIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
32 pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO ILIUPOKOW HPYIULUU B
pPa3HBIX O00JIACTSIX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BIAJCTh HABBIKAMH  IIO3HABATEIIbHOW  pediekcMr KaKk  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBHII W MBICIUTEIbHBIX MPOLIECCOB, HUX PE3YJIbTATOB W
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedJIeKCUU IJIs OLIEHKU CUTYyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO MPUHUMATH PELIEHUS M0 HX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYIMX IIPM aHaIM3€ pe3yJIbTaToB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[TpenmeTrHble pe3ynbTaThl OocBoeHUs mporpaMMmbl COO mo Ouonorum Ha
0a30BOM ypOBHE BKJIIOUAIOT creluduueckue s yaeOHoro npeamera «buonorus»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CIOCOObI IEHCTBUM MO OCBOEHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUIO 3HAHUM, BBl ACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MIPUMEHEHUIO 3HAHUW B Pa3UYHbIX Y4E€OHBIX CHUTyallUdX, & TAKXKE B pealbHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C Ouosoruei. B mporpamme mnpenMerHbie
pe3yJIbTaThl MIPEICTaBICHBI IO roJaM 00yUYeHUS.

[IpeameTHBIE pe3yNbTaThl OCBOCHHS y4ueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HaHUS E€CTECTBEHHbIX HAayK, B (OPMUPOBAHUU COBPEMEHHOW ECTECTBEHHO-
HAay4YHOU KapTHHBl MHpPAa M HAYYHOTO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX M
3apyOeKHbIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEUICHUS )KU3HEHHBIX 33/1a4;

YMEHHME pPACKpPbIBATh COJAEpKaHHE OMOJOrMYECKHX TEPMHUHOB U TOHSTHI:
KU3Hb, KJIE€TKA, OpraHu3M, MeTabosu3M (OOMEH BELIECTB U IpEBpalICHHE
SHEPIruM), TOMEOCTa3 (CaMOpEeryJsilvs), YPOBHEBAsE OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEACHHE (PEPOILYKLIHS ), HACIEACTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHUE;

yMEHUE HU3araTh OWOJIOTMYECKUE Teopuu (KJIETOYHasi, XpOMOCOMHAs,
MyTallMOHHAasi, IEHTpalbHas JOrMa MOJEKyJIsipHOH Ouosoruu), 3akoHbsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 1ieHTpax MHOTooOpas3us u
POUCXOXKJIEHUS KyIbTypHbIX pactenuit H. V. BaBunoBa), onpenensiTe TrpaHULIbI
UX PUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHUU: HAONIOICHUE U
ONMCAHUE JKUBBIX CHUCTEM, IPOLIECCOB W SIBJICHUM, OpPraHu3alus U IMPOBEACHHUE
OMOJIOTHMYECKOTO  HJKCIIEPUMEHTa,  BBLABIDKEHHWE  THUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXJy HCCIEIyeMbIMU BEJIWYMHAMH, OOBSICHEHHE IOIYYEHHBIX



pPE3yNbTaTOB, WCIOJI30BAHHBIX HAYYHBIX TMOHSITHH, TEOPH W 3aKOHOB, YMCHHE
JIeNaTh BHIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U
DYKapuoOT, OMHOKJIETOYHBIX W MHOTOKJIICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHAa BEIECTB U MPEBpAIICHUS] SHEPTUU B KIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO U SHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHUTO03a, Meno03a,
OIUIOAOTBOPEHUS, PA3MHOKEHUS, HWHIUBUIYATLHOIO pa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

yMEHUE TPUMEHATH MOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUYECKUX PEIICHUA B MOBCEIHEBHOMN
KU3HU C 1LENIpl0 obOecriedyeHus Oe30MacHOCTH CBOETO 3I0pPOBbSl M 30POBbS
OKPY>KaIOIINX JIFOACH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJIEHHUSI B OKpY KaroIen
MPUPOIHON cpele, TOHMMaHUE HEOOXOAWMOCTH WCIOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA I PallMOHAJIBHOTO
IPUPOJIOTIOTH30BAHUS;

YMEHUE peIllaTh »JJIEMEHTApHbIE TE€HETUYECKUE 3a/layd Ha MOHO- H
IUTUOPUHOE CKpEIIMBAaHUE, CIEIJICHHOE HACIEI0BaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBIMOJHATh JIa0OpAaTOPHBIE M MpaKTUYECKHe paboThl, COOII0IATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh HWHOOPMAITUIO
OMOJIOTHYECKOTO COACpKAHMsI, BKIIOYAIONIYI0 TICEBJAOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpEACTBA MACCOBON MHGOPMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKUE AaCTEKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTUH,
MeUITMHEe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE TMCHbMEHHBIE W YCTHBIE COOOIIEHUS,
0000111251 OMOJOTHYECKYI0 MH(DOPMAILIMIO M3 HECKOJbKUX HCTOYHHKOB, IPAMOTHO
MCIIOJIH30BATh MOHATUHHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHHS y4ueOHOTO mpeamera «buomorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE M POJIM OMOJIOTUU B CHCTEME Hay4HOTO
3HaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMH COBPEMEHHON ECTECTBEHHO-
HAay4YHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKIJIAJE POCCHUCKUX W
3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHUU, (PYHKIIMOHATHHOU
IPaMOTHOCTH YeJIOBEKA JUIsl pEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpbIBATh COJIEpKAHUE OMOJIOIMYECKUX TEPMUHOB U TOHSTHI:
BHJI, TIOMYJISAIINSI, TEHOMOH/, SBOJIONHS, ABMKYIUE CUIBI ((PaKTOPHI) IBOIOIUH,
MIPUCTIOCOOTICHHOCTh OPTraHU3MOB, BU000pa30BaHUeE, SKOIOTHUECKUE (aKTOpPHI,



HKOCUCTEMA, NPOAYLEHTHl, KOHCYMEHTBI, pEAYLEHTbl, LEeNu [UTaHHUs,
AKOJIOTUYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBOIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLWHU), 3aKOHBI M 3aKOHOMEPHOCTU
(3aponprmieBoro cxojacta K. M. Bbapa, depenoBaHus TJIaBHBIX HaNpaBJICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o o6uochepe B. M. Bepnanckoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

YMEHHE BJaJIeTh METOAaMHU HAYYHOT'O TIO3HAHUS B OMOJIOTUHU: HAOIIOJACHHUE U
ONKCAHUE JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHWUM, OpPraHHU3alus W MPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIIBWI)KEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJy HCCIEIYEMbIMU BEIMUYUHAMH, OOBSICHEHHE TMOJYyYEHHBIX
pE3yNbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHSATUH, TEOPHM M 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE MPU3HAKA CTPOCHHUS OHOJIOTMYECKUX
OOBEKTOB: BMJOB, NOMYJALMHA, TMPOIYLIEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOTeOLEHO30B U JKOCHCTEM, OCOOEHHOCTH THIPOLECCOB: HACIEJICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUIA000pa30BaHUs, MPHUCIIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHu3Mbl, IEpeHoca
BELIECTB M IIOTOKA BSHEPIMM B 3KOCHCTEMAX, AHTPOIIOTCHHBIX HM3MEHEHUW B
HKOCUCTEMAaX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOTr€OXHMHUYECKUX
ITUKIIOB B Onocdepe;

YMEHUE MPUMEHATHh MOJyYECHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHX
MIPOLIECCOB W SIBJIICHUM, IJISI NMPUHATHS MPAKTUYECKUX PELICHUH B MOBCEAHEBHOU
KU3HU C 1eNplo obOecriedyeHus 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKpY>KaIOIIUX JIFOAEH, COOII0/IEHNs HOPM T'PaMOTHOTO MOBEICHUS B OKpYKaroIien
MPUPOJHON cpefie, MOHMMAaHWE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PUPOA0IIONb30BAHUS;

YMEHHUE pelaTh dJIEMEHTApHble OMOJIOTUYECKHE 3a/1aud, COCTaBISTh CXEMbI
MepEeHOCca BEIIECTB U IHEPTUM B SKOCUCTEMAX (LIEMU MUTAHHUS);

YMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE W MpaKTUYeCKHe paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPUTHYECKH OIEHUBATh U HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTMYECKOTO  COJACpKAaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAyYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MHGOPMAIINK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  JKOJOTUYECKUE  MPOOIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIMIO;

YMEHUE CO03/1aBaThb COOCTBEHHbIE MHCbMEHHBIE W YCTHBIE COOOIICHMS,
000011ast OMoIOTHYEeCcKyr0 HHGOPMAIINIO U3 HECKOJbKHX MCTOYHHKOB, TPAMOTHO
MCIIOJIb30BaTh OHATUHHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dieKTPOHHBbIE (HU(pPOBHIE)
Ne n/n Kontposbnbie | IlpakTudeckue
NPOrpaMMbIl Bcero o0pa3oBaTejbHbIE pecypchl
padoThbI padoThbI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucTeMbl U MX OpraHu3aus 1 https://m.edso0.ru/5T7SVKFTX
3 XHUMUYECKUHN COCTAB U CTPOEHUE KIIETKU 8 1 https://m.edsoo.ru/Y TLWW9JEO
4 KuzHenesaTeabHOCTb KIETKH 6 https://m.edsoo.ru/MEETZ2D71
5 PasMHONCHHE 1 HHIMBHAYATbHOS 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACJICAICTBEIHOCTD 1 HSMEHAHBOCTD 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
7 Cenexups oprauH3mos. OCHOBI 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJOTHH
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBO8R36J
OBILIEE KOJIMYECTBO YACOB 10 34 0 4
I[TPOIT'PAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo yacoB

dyeKTPOHHBbIE (HU(pPOBHIE)

Ne ni/mn Konrpoibnbie | IlpakTnyeckue
NPOrpaMMbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoThI
1 DBOJTIOIIMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHHIHOBCHIE H PASBHTHE AKISHIL Ha 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emie
3 OpranusMbl 1 OKpy’KaroIias cpenia 5 1 https://m.edsoo.ru/ XNFOD96AA
Coo0
4 OODIIECTBA M SROJOTHHCCKHE 9 https://m.edsoo.ru/WXWAV S56F
CHCTEMBI
5 PeszepBHoe Bpemst 2 https://m.edsoo.ru/T3R3FWNQN
OBILIEE KOJIMYECTBO YACOB 10
- 34 0 2.5

[TPOIT'PAMME



https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KoHTpoJsbHbIe
padoTsbI

IMpakTuyeckne
padoThbI

Jlara
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

buonorus B cucreme HayK

https://m.edsoo.ru/0O2T4D1UI5

MeTo1bl MO3HAHUS KUBOU
npupoasl. [Ipakrnueckas
pabota Ne 1 «Mcnons3oBanue
pa3IMYHBIX METO/I0B IIPU
U3YYEHUU OMOJOTHYECKHIX
00BEKTOBY

0.5

https://m.edsoo.ru/GAB23860W

buonornyeckue CUCTCMBI,
MponecChbl U UX U3YUYCHUC

https://m.edsoo.ru/A7VOYD215

XMUMHYECKUH COCTaB KIIETKH.
Bopna u muHepanbHble conu

https://m.edsoo.ru/L17L.J590V

benku. CocraB u cTpoeHue
OenkoB

https://m.edsoo.ru/\VV33INUW5W

depMeHThI — OHMOJIOTHYECKUE
KaTaiuzaropsl. JlaboparopHas
pabota Ne 1 «M3yuyenue
KaTaJIMTHYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha puMepe
aMHJIa3bl WM KaTajias3bl)»

0.5

https://m.edsoo.ru/\VBPPPBGCD

Yrinesonsl. JIunumel

https://m.edsoo.ru/OJ7NFITI5

Hyxneunosbie kucinorsl. ATO

https://m.edsoo.ru/\WOELRA9B3

I/ICTOpI/DI 1 MCTOABI U3YUCHHUA

https://m.edsoo0.ru/JXQMJOGM3



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3

kiaeTku. Knerounas TEOPUA

10

KieTka kax 1ies1octHast )xuBas
cucreMa

https://m.edsoo.ru/XDCLRAF10Q

11

CrpoeHnue 3ykapuoTHYECKOn
kieTku. JlaboparopHas pabota
No 2 «3yuenue cTpoeHus
KJIETOK PACTCHU, )KUBOTHBIX,
rpuOOB U OaKTepuil MO/
MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIHCaHUE»

0.5

https://m.edsoo.ru/KZ01W5LJY

12

OOMeH BELUIECTB WIH
METa00I3M

https://m.edsoo.ru/LOB3I3XYZ

13

dorocunaTe3. XEMOCHUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTudyeckuit oOMeH

https://m.edsoo.ru/T2LVIES3L

15

JKu3HeHHBIN MK KIETKH.
Jlenenue kiaeTku. MuTos.
JlaGopatopHas pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKA KOpEeIIKa
JyKa Ha TOTOBBIX
MUKpOTIpernaparax

0.5

https://m.edsoo.ru/CO1INPWLF4

16

buocunres Oenka. Peaknus
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

17

Tpancasius — OUOCHHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounsie popMbl )KU3HU
— BUPYCHI

https://m.edsoo.ru/9PGS5FAJB



https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB

19

DopMBI pa3MHOKEHUS
OpraHu3MOB

https://m.edsoo.ru/2JLXB4A0OR

20

Meiios

https://m.edsoo.ru/5SNUXKO0X86

21

OO6pa3zoBaHue U pa3BUTHE
MIOJIOBBIX KJIETOK.
Om1010TBOPEHHE.
JlaboparopHuas pabora Ne 4
«M3y4eHune cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MHKpOIIperapaTax»

0.5

https://m.edsoo.ru/C29L4DXB8

22

HHI{I/IBHI{Y&HBHOG PasBUTHUC
OpraHnu3mMoB

https://m.edsoo.ru/MA4T8L5AD

23

I'enernka — Hayka o
HAaCJIEICTBEHHOCTU U
U3MEHYUBOCTHU

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeJOBaHMs IPU3HAKOB.
MoHorubpuaHoe CKpelmBaHme

https://m.edsoo.ru/YYQSGOWI2

25

I[I/IFI/I6pI/II[H06 CKpCIIUBaHUC.
3aK0H HE3aBHCUMOI'O
HacCJICJOBAaHUS ITPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CueruieHHOe HaclieJOBaHue
npu3HaKkoB. JlaboparopHas
pabota Ne 5 «M3yuyenue
pe3yIbTaTOB MOHOTHOPHIHOTO
U IUTUOPUIHOTO CKPEIIMBAHUS
y Ip030(HITBI HA TOTOBBIX
MUKpOIpenaparax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2



https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2

27

I'enetuka nona. HacnenoBanue
MIPU3HAKOB, CIICTUICHHBIX C
1OJIOM

https://m.edso0.ru/3GYGV47YM

28

W3MeHYnBOCTb.
Henacnencrsennas
W3MEHUYUBOCTH. JIJabopaTtopHast
pabota Ne 6. 3yuenue
MOTU(UKAITTOHHON
W3MEHYUBOCTHU, IOCTPOCHHE
BapHAIIIOHHOTO psJa U
BapUAIMOHHON KPUBO»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
M3MEHYMBOCTb. JIJabopaTopHas
pabota Ne 7. «AHanu3 MyTanuii
y Ip0o30(UITBl Ha TOTOBBIX
MUKpOIpenaparax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'e”HeTHnka desoBeka

https://m.edsoo.ru/XU9SFS3GA

31

PesepBHrlit ypok. O600mIIeHNE
o teme «HacnencTBeHHOCTE B
HU3MEHYHUBOCTH OPraHU3MOBY

https://m.edsoo.ru/E21XRS2EB

32

Cenexuus Kak HayKa U Iporecc

https://m.edsoo0.ru/3128P3L.98

33

MeToabs! 1 HOCTKEHUS
CEJIEKLIIUH PACTEHUN U
SKUBOTHBIX

https://m.edsoo.ru/JSK3Q6WO0J

34

buotexHonorus kak oTpacib
MIPOM3BOJICTBA

https://m.edsoo.ru/TAKI9EG2K

OBIIEE KOJIMYECTBO HACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KIIACC

KoanuecTBo yacoB

Ne Hdara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Konrpoabnbie | IlpakTHueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTebHbIE pecypchl
padoThI padoThI

5 ..

1 SOOI METOAB €€ 1 https://m.eds00.ru/6KWQIKBKU
U3y4YCHUS
nu

2 CTOPHA PASEITILT 1 https://m.eds00.ru/0SWCA7SSX
NpeCTaBICHUN 00 SBOJIOINN

3 MUKpPO3BOJTIOLIUS 1 https://m.edsoo.ru/TOFAUE4ZP
[Momynsanus Kak aeMeHTapHas
€/IMHUIIA BUJIA U YBOJIOIHIH.

4 JlaGopatopnast pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHUEeCKOMY KPUTEPHUIO»
JBHKyIIE CHIIBL

5 (a1emeHTapHBbIE (PAaKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
HBOJTIOLINT
E it 0TO

6 CTECTREHHDIN OTROP T ETo 1 https://m.eds00.r/DY32BUDOO
bopmbl
Pe3ynbTatel 3BOIIOINN:
MPUCTIOCOOTIEHHOCTD
OpPTaHU3MOB H

0 .
7 BIIDODPASOBANIE 1 05 https://m.eds00.ru/WAJHSTLOB

JlaGopatopHas pabota Ne 2
«Onucanue Nprcroco0IEHHOCTH
OpraHu3Ma u €€ OTHOCUTEIILHOTO
XapaxkTepa»



https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu

8 https://m.edsoo.ru/PI1LFI0YV3
MaKpPOIBOJIFOIHH

9 HeobOpaTtumocTs 3BoOSTIOINN https://m.edso0.ru/CLA9VC5JJ
"

10 cropuA ),I,<H3HH Ha 3emie https://m.edsoo.ru/MJYY1MVX7
METO/JTbI €€ U3YUCHHUS

11 Tunorespt nponcxomcnenis https://m.edsoo.ru/EKNHXBOS2
JKA3HU Ha 3emiie
P

12 a3BUTHE KU3HH HA 3EMIIC 110 https://m.edsoo.ru/ECIN8TF62
9paM U TIeproIaM
OCHOBHBIE ATAIbI BOJTIOLUU
paCTI/ITeJIBHOFO H XKUBOTHOT'O

T 0

13 mupa. Tlpairiecias pabora No 0.5 https://m.edso0.ru/7K1LYOSCT
1 «M3yueHue uckomnaeMbIx
OCTaTKOB PACTEHHI U )KUBOTHBIX
B KOJUJICKITHUAX)»

14 Cospemennas cucrema https://m.edsoo.ru/WSEXN9YAK
OpPTaHHYECKOTO MHUPA
D

15 BOTIOIHA HEIoBCKA https://m.edsoo.ru/ADV3JERUE
(aHTpOMIOreHe3)

16 Jlmwicyme cuitbt ((GaxToper) https://m.eds00.ru/D7JZMBYPQ
aHTpOIIOTeHe3a

17 OCHOBHEIC CTA MK SBOTIOIHH https://m.edso0.ru/14G19MQ4K
YyeJIoBeKa
YenoBeueckne pacel U

18 MIPUPOTHBIC aTANTAIIHI https://m.edsoo.ru/XL7QKC5PK
YyeJIoBeKa

19 Peseperiii ypok. O6odmenme https://m.edso0.ru/R6L7VY2GB

o TeMe «Bo3HukHOBEHHE U



https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB

Pa3BUTHC )KU3HU HA 3emiie»

20

DKoI0rus Kak HayKa

https://m.edso0.ru/K46KON56I

21

Cpenpl oOuTanus u
HKOJIOTHYECKUE (DAaKTOPHI

https://m.edsoo.ru/DCOIEUICY

22

AOuoTtudeckre GakTophl.
JlaGopaTtopHnas paborta Ne 3.
«Mopdonoruueckue
O0COOEHHOCTH PACTEHUH U3
pPa3HBIX MECT OOUTAHUSI.
JlaboparopHas padota Ne 4.
«BnusHue cBera Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

https://m.edsoo.ru/G7NF3P1INM

23

buoTtnueckue pakTopsl

https://m.edsoo.ru/A6Z8MGNQOR

24

DKOJIOTUYECKUE XapPaKTCPUCTHUKHU

nomnyssiiun. [TpakTuyeckast
pabota Ne 2 «ITomcuér

IIJIOTHOCTH ITONYJIALIMM Pa3HbIX

BU 0B paCTeHHﬁ>>

0.5

https://m.edsoo.ru/X42J6 ABRN

25

Coo0b1ecTBa OpraHu3MOB —
OHOIIEHO03

https://m.edso00.ru/0T2K1PNGZ

26

DKOJIOTHYECKUE CUCTEMEI
(9KOCHCTEMBI)

https://m.edsoo.ru/S1LIRWZMR

27

OcHoBHBIE NTOKa3aTENN
3KOCHCTEMBI. DKOJIOTHYECKUE
nupamusl. CBoiicTBa
skocucreM. Cykueccus

https://m.edsoo.ru/NSTEWOGPE

28

IIpupoaHbIE SKOCUCTEMBI

https://m.edsoo.ru/WIDMMUBC5

29

AHTpOHOFeHHBIe OKOCHUCTEMBbI

https://m.edsoo.ru/WRS65U3WC



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC

Buocdepa — rinobanpHast

30 1 https://m.eds00.ru/2X1VG50Q18
JKOCHUCTEMA 3EMIIU
3

31 AKOHOMEpHOCTH 1 https://m.eds00.ru/\V/5)T6B38Z
cyliecTBoBaHMs Onochepsl
q

32 CII0BEUECTRO B Ouochepe 1 https://m.eds00.ru/HXCDHPXDJ
SemMiu

33 CocymecTBoBanHe IPUPOIL! 1 1 https://m.edso0.ru/187G37606
YeJI0BEYECTBA
PesepBHeIit ypok. O6001IeHNE

34 TeMbl «CooO1recTBa u 1 https://m.edsoo0.ru/SW5XCF3K6
JKOJIOTUYECKUE CUCTEMBD)

OBLIEE KOJIMYECTBO YACOB IIO 34 25

[TPOIT'PAMME



https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6

IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NMpOBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOI NPOrpaMMbI CpeIHero 001ero oopa3oBanusi

CdopMupoBaHHOCTh 3HAHUW O MECTE M POJU OUOJIOTMH B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HayK, B (GOPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHUMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
ouonorun; (yHKIHMOHAIHHOW TPaMOTHOCTH 4YEJNOBEKa ISl PELICHUS

JKU3HCHHBIX 3a1a4

YMeHHe packpbiBaTh COJAEp)KaHUE OHMOJIOTMYECKHX TEPMHHOB U
MOHSTHI: KU3Hb, KJIETKA, OpraHu3M; MeTadonu3M (0OMEH BEUIeCTB U
MpEBpaIllCHHEe JSHEPruM), TroMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHu3aIys >KUBBIX CHCTEM, CAMOBOCIPOU3BEICHUE (PENPOLYKIIHS),

HACJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U PA3BUTUC

YMeHue u3naratb OMOJIOrHYecKre TEOpHH (KJIETOYHasi, XpOMOCOMHas,
myTtannoHHas), 3akonsl (I'. Mengens, T. Moprana, H.J1. BaBuiosa) u
yueHus (0 LEHTpax MHOrooOpaszusi M MHPOUCXOXKJIEHUS KYIbTYPHBIX
pacrenuii H.U. BaBunosa), onpenensitb rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CHUCTEMaM

YMeHne BiafeTh METOAaMH HAyYyHOTO TIO3HAHUS B OHOJIOTHH
(HaOmro/IeHNe W OIMCAaHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBICHUU;
OpraHM3aiys W TMPOBEJEHHUE OHOJOTHYECKOTO  OKCIEPUMEHTA,
BBIIBMDKCHUE  THIIOTE3bI, BBISIBJICHHE  3aBUCUMOCTH  MEXKIY
WCCIICTyeMbIMU BEITMIMHAMH, OOBSICHCHHE TIOJYYEHHBIX PE3yJIbTATOB,
WCIOJIb30BAaHHBIX HAYYHBIX TOHATHW, TEOpPUH W 3aKOHOB, YMEHHE

JACJIaTh BBIBOJABI HA OCHOBAHWH IMOJIYYCHHBIX peSYJ'II)TaTOB)

YMeHue BBIICIATh CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIIETOK
MPOKAPUOT U OYKAPUOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOCHHOCTH  TMpPOILIECCOB OOMEHa  BEIIeCTB U
MIPEeBpAICHHUS] DHEPTHH B KIETKe, (DOTOCHHTE3a, IIACTHUYECKOTO W
SHEPreTHUECKOro  oOMeHa,  XEMOCHHTe3a, MHTO3a,  Meko3a,
OTIOZIOTBOPEHUS,  Pa3MHOXKCHHS,  HMHIUBUIYaTbHOTO  pPa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMeHHe TpPUMEHATh IONyYCHHBIC 3HAHUS Ui OOBSICHEHHS
OMOJIOrMYECKUX TPOIECCOB M SIBICHHUM, ISl PUHATUS TPAKTHYCCKUX
peLIeHHIA B TIOBCETHEBHOM KU3HU B IIEJsIX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBbS U 3710POBbSI OKPYXKAIOLIHX JIFOJEH, COONIOICHNST HOPM
IPaMOTHOTO  TOBEICHUS B  OKPYXKAIOLIeH NPUPOTHON  Cpere;
NOHUMaHHE HEOOXOAUMOCTH UCIIOJIb30BAHUSI JOCTHKCHUI
COBPEMEHHOW OMOJIOTUM W OHOTEXHOJOTMHA JUIs PAlOHAJIBHOTO

MMpHUPOAOITIOJIb30BaAHHA

YMenue peiiath JSJICMCHTAPHBIC T'CHCTUYCCKUC 3aja4id Ha MOHO- U
I[I/IFI/I6pI/I,I[HOG CKPCIIMBAHUEC, CHCINNICHHOC HACJICOAOBAHHEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOl"O CKpCIIUMBAHUA JJIA MMpCaACKa3aHuAg

HaCJICOJOBaHU IPU3HAKOB Y OpraHu3MOB

YMeHue BBINONHATH JIAOOpAaTOpHBIE M TMPAKTHUYECKUE  PpaboThl,
coOnrofaTh MpaBWwia Mpu padbore ¢ ydyeOHBIM M Ja0OpaTOPHBIM

00opyI0BaHHEM

YMeHue KpUTHYECKH OLIEHHWBAaTh U MHTEPIPETUPOBATH HH(OpPMALHIO
OMOJIOTMYECKOr0 COJEp)KaHUS, BKIIOYAOIIYIO IICEBIOHAYYHbIC 3HAHUS
U3 pa3ianuHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYJIsSipHBIE MaTepUabl);
ATUYECKHE AaCMEeKThl COBPEMEHHBIX MCCIEAOBAHUW B OHOJIOIHUH,

MCIUINHC, OMOTEXHOJIOTHUU

10

VMeHHe co3aBaTh COOCTBEHHBIE MMMCHbMEHHBIE U YCTHBIE COOOIICHUS,
0000111351 6MONOTUYECKYI0 HHPOPMALIUIO U3 HECKOIBKUX UCTOUHUKOB,

rpaMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar Ouoyoruu

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 00uero 00pa3oBanus

CdhopMHpPOBAaHHOCTh 3HAHMK O MECTE€ W POJU OHMOJOTUHM B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHUHBI MUpa U HAyYHOTO MHPOBO33PEHUS; O
BKJIQJIC POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oounonorun; (YHKIIMOHATBLHON TPAMOTHOCTH YEJIOBEKa JJIsi PEIICHHS

KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COZIEpKaHHE OHOJOTMYECKMX TEPMUHOB H

MOHSATUI: BU, TMOMYJISAINS, TeHO(DOH, SBOJIONHUS, ABUKYIIUE CHJIBI




(daxTopsr) SBOJIIOLINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BU000pa30BaHue, HKOJIOTHUECKUE (baxTopsl, IKOCHCTEMA,
[POAYLIEHTHI, KOHCYMEHTBI, PEAYLIEHTHI, eI MNUTaHUS,

AKOJIOTHYECKas MUpaMuIa, OMoreoreHos, ornochepa

YMenue uznarath OMOJIOTHYECKHE TEOpUU (IBONIOIMOHHAsS Teopust Y.
JlapBuHa,  CHHTETMYEeCKass TEOpHUs  DSBOJIIOLIMU),  3aKOHBl U
3aKOHOMEpHOCTH (3apojsiumieBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HanpasiaeHuil u nyre 3somtonuu A.H. CeBeprioBa, yueHus o
ouocpepe B.M.  Bepnagckoro), ompeaensTb TpaHUIBl  UX

IMPUMCHUMOCTH K >KMBBIM CUCTECMaM

YMeHue BIaeTh METOAaMH HAyYyHOTO TIO3HAHUA B OHOJIOTHH
(HaOMrOJICHWE W OIMCAHHUE J>KMBBIX CHUCTEM, IPOIIECCOB W SBJICHUMU;
opraHu3aisi ¢ IPOBEJCHHE OHOJIOTMYECKOr0  AKCIICPUMEHTA,
BBIABHIKEHHUE  THIIOTE3DI; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
UCCIICTyeMbIMU BEIMYMHAMH, OOBSICHCHHE TIOJYyYEHHBIX PE3YJIbTATOB,
UCIOJIb30BAaHHBIX HAYYHBIX TOHATUH, TEOPUN U 3aKOHOB;, yMEHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUH IMOJIYYCHHBIX pGSYHbTaTOB)

Ymenue BBIJIETIATH CYLLECTBCHHbBIE IIPU3HAKH CTPOCHMS
OMOJIOTMYECKUX  OOBEKTOB: BHJOB, NOMYJALMH, MPOAYLIEHTOB,
KOHCYMEHTOB,  pPEAYyLIEHTOB,  OHOT€OIeHO30B U  DKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHOU U3MEHUYUBOCTH,
€CTeCTBEHHOTO  OTOOpa, BUA0OOPa30BaHUs, IPHUCIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBUS SKOJIOTMYECKUX (PAaKTOPOB Ha OPraHU3MBI,
IIEPEHOCA BEUIECTB U MIOTOKA YHEPITUU B SKOCHCTEMAX, aHTPOIIOTE€HHBIX
U3MEHEHUH B DKOCUCTEMAX CBOEH MECTHOCTHU, KPyTrOBOPOTA BEUIECTB U

OMOre0OXMMHYECKUX IIMKIJIOB B Orochepe

YMeHue NpUMEHATh TMOJy4EeHHbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTHYECKHUX IMponeCcCoB U HBJ’IGHI/If/Il, AT TIPUHATUSA TPAKTHICCKUX
pelleHnit B MOBCEHEBHON KU3HU B IeJIAX o0ecriedyeHus: 0€30MacHOCTH
CBOETO 3JI0POBbSI U 3/I0POBbsI OKPYKAIOLIUX JIFOAEH, COOIOICHUS HOPM
TPaMOTHOI'O  MOBEAEHHUS B  OKPYXAIIEH IPUPOJHON  CpEIE;
IIOHUMAaHUE HGO6XO)II/IMOCTI/I HUCIIO0JIBb30BaHU JIOCTH)KGHHI;'I

COBPEMEHHOM OMOJIOTHH JIJIs1 pallHOHATILHOTO TIPUPOIOTIONH30BAHHS

YMeHnue pelmiaTb 3JICMCHTAPHBIC OMOJIOTHYECKUe 3aaa4u, COCTaBJIATH

CXCMEI IIEPEHOCA BCIICCTB U DHCPIUH B DKOCUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIIONHATH JIA0OpAaTOpHBIE M IpaKTHYeCKue paboThl,
coOmoaTh mpaBuwia mpu pabore ¢ ydyeOHBIM U J1a0OpPaTOPHBIM

o0opynoBaHueM




YMeHne KpUTHUECKHU OLEHUBATh U HUHTEPIPETHUPOBATH HMH(MOPMALHUIO
OHMOJIOTMYECKOT0 COJIEPIKaHUsI, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS

U3 pa3iauuHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsIpHBIE MaTepUabl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBAThH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
MO3ULIUIO
YMeHue co3aBath COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 OMOJOTHYECKYI0 HH(POPMAIIMIO U3 HECKOJIBKUX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BaTh MMOHSATUNHBIN arrapar OHoJIOTHHn




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COlePKAHMS

buonorus xak HayKa

11

buonoruss — Hayka o »xuBoil mpupone. Ponp Omonoruum B (popmupoBaHUH

COBPEMEHHOW HayYHOU KapTHUHBI MUpa. CucTeMa OMOJIOTHYECKIX HAYK

12

MeTtoapl O3HAHUS KUBOM MpUpPOAb!l (HAOIIOAEHNE, SKCIEPUMEHT, ONUCAHUE,
U3MepeHue, Kiaccu(uKalys, MOJEIMpPOBaHUE, CTaTUCTUYECKas oO0paboTka

JTAaHHBIX )

JKuBnIe cuCTEMBI 1 X opranu3anusd

2.1

Xusbie cucreMbl (OMocucTeMbl) Kak IpeaMmeT u3yueHus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX pa3HOOOpasue

2.2

YpoBHU oOpraHu3anuu OMOCUCTEM: MOJEKYJISIPHO-TEHETUUECKUN, KIIETOUHBIMH,

OpraHU3MEHHBIHN, MOMYISILIMOHHO-BUI0BOM, S3KOCUCTEMHBIN, OMOC(hEpHBIit

XHUMHYECKHUM COCTaB U CTPOCHUC KIICTKU

3.1

XUMHYECKHUM COCTaB KJIETKH. XHMHYECKHE DJIEMEHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTBI. Boma u MUHCPAJIBHBIC  BCHICCTBA. cDyHKI_II/II/I BOAbI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

3.2

benku. CocrtaB u crpoeHue O€nKoB. AMMHOKHMCIOTHI — MOHOMEpPHI OEIJIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTBI. AMMHOKHUCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbl O€IKOBOI MOJIEKYJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHe CBoiicTBa OenkoB. buonornueckue
GbyHKIHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmeHTa: aKTHBHBIN
LeHTp, cyoOcTtpatHas crnenududHocth. Kodepmentsl. Burtamuusl. OTimuus

(hepMEHTOB OT HEOPTaHUYECKHUX KaTaTu3aTOPOB

3.3

VYraeBoasl: MOHOCaxapuabl (II0K03a, pubo3a U Ae30Kcupr003a), AUCaXapHibl
(caxapo3a, JaKTO3a) W ToOJHCaxapuabl (Kpaxmaj, TJIMKOTeH, LEJJII03a).
buonoruueckue GyHKIUU YrII€eBOAOB.

Jlununael:  TpUraMLepuibl,  crepounsl,  dochomunuasl. ['uapodunsHo-
ruapodoOHbIe cBoiicTBa. buonormdeckne ¢ynkmuu aunuaos. CpaBHEHUE

YTJI€BOOOB, OEJIKOB U JIMIIUI0B KaK HCTOYHHUKOB S3HCPI'n

3.4

Hyxneunoseie kucnotel: JIHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX




kuciot. Crtpoenne u ¢yakuuu JIHK. Crtpoenme u ¢ynkmuun PHK. ATO:

CTpoeHue U (QyHKIUH

3.5

[uTosorust — Hayka o kietke. Knerounas teopust. MeTo bl U3y4eHUsI KIETOK

3.6

Knerka kak 1enoctHas xwuBas cucrema. OOMe NpU3HAKK KJIETOK: 3aMKHYTast
HapyxHass meMmOpana, Mosiekyisl JIHK kak reHermueckuil ammapar, cucreMa

chHTEe3a OenKka

3.7

Tunsl kIeToK: yKapuoTudeckas U npokapruorudeckas. OCOOEHHOCTH CTPOCHUS
mpokapuoTHuecko kietku. Kiierounas crenka  Oakrtepuit.  CTpoeHme
JYKapUOTHUECKOM KJIETKH. OCHOBHBIE OTIMYMS PACTUTEIBHOM, >KUBOTHOW U

IprOHOMN KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, HX
¢byskuuu. [InazmaTrueckas memOpana, e€ cBoiictBa U GpyHkiun. [{utornasma u eé
opranouzipl. OHOMEeMOpaHHbIE OPTaHOUABI KJIETKH: SHJOIIa3MaTH4YecKasl CeTh
(BIIC), anmapar ['ompmxu, au3zocomsl. [loayaBTOHOMHBIE OPraHOUIIBI KIIETKH:
MHUTOXOHJPUH, IUIACTUABL. [IpouCXOXKIeHHNE MHUTOXOHIAPUM W IIacTuia. Buubl
wiactun. HememMOpaHHbIe OpraHOMABI KIIETKU: PUOOCOMBI, KIETOYHBIH LIEHTP,

PECHUYKH, KTYTHUKH. (DYHKI_[I/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

Snpo — perynsaTopHblii neHTp kieTku. CTpoeHue sjpa: saepHas 000J0uKa,

KapuoIuia3Ma, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCcOPT BELIECTB B KIETKE

)KI/BHGJICHTCJ'ILHOCTB KJICTKHU

4.1

OOMeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO MpoIecca
MeTtabonusma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsblii. Ponb

(bepMeHTOB B OOMEHe BCIICCTB U NPCBPAICHUH SHEPI'UU B KIICTKC

4.2

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakunu GorocuHTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHM Ha 3emiie.
Bnusnue ycrmoBuit cpembl Ha (POTOCHHTE3 U CHOCOOBI TOBBIMICHUS €TO
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3HUpyInue OakTepuu. 3HAUYECHHUE XEMOCHHTE3a IS

’KU3HU Ha 3emiie

4.3

DOHepreTnyeckuii oOMeH B KieTKe. PaciiernieHue BelIeCTB, BbLACICHHE U
aKKyMYyJIHDOBAaHME OHHEPrud B KIJIETKe. OTalbl SHEPreTH4eckoro oOMeHa.
I'mnkomus. bpoxenne u ero Buiabl. KucCiiopogHoe OKHUCIIEHHE, WIH KIETOYHOE

npixanue. O HeKTHBHOCTE SHEPreTUYECKOro 0OMeHa

4.4

Peakiun marpuyHoro cunresa. I'enernyeckas nnpopmanus u JJHK. Peanuzanus

TeHETUYECKON HMH(pOpManuK B KiIEeTKe. ['€HEeTHYeCKHMH KO M €ro CBOMCTBA.




Tpanckpunius — matpuunbiii cuate3 PHK. Tpancmsiiuss — O6uocunTes Oenka.

KoaupoBanue amunokuciot. Pois pubocom B 6uocunrese Oenka

4.5

Hexnerounsie ¢gopMmbl xku3Hu — BUpPYCHL. Mctopus oTkpeiTusi Bupycos (/.M.
NBanoBckuii). OCOOEHHOCTH CTPOCHUS U JKU3HEIEATEIHHOCTH BUPYCOB.
baktepuodaru. bone3nnm pacTeHHi, >KMBOTHBIX M YEJIIOBEKA, BBHI3bIBACMBIC
Bupycamu. Bupyc ummynoznedunura yenoseka (BUY) — Bozoynurens CITHda.

[Mpodunaktrka pacpocTpaHeHHUs BUPYCHBIX 3a00JIeBaHUI

PasMHOkKEeHME U MHIUMBUYAJIBHOE PA3BUTHE OPraHU3MOB

5.1

Knerounsnii 1uKn, WM KU3HEHHBIM IWKI KieTku. HMHTepdasa u MHTO3.
[Tpoueccel, mpotekaronyie B uHTEepdase. Perukanus — peakmusi MaTPUIHOTO
cunte3a JIHK. Crpoenue xpomocom. XpoOMOCOMHBIH HAa0Op — KapUOTHIL.
JIMMIIONAHBIE UM TalJIOMJIHBIM ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMATHU[IBL.
[luToslornyecknue OCHOBBI PA3MHOKEHUS W HHAUBUIYAJIBHOIO PpPa3BUTHS
OpPraHU3MOB.

Henenne xnetkn — wmuto3. Cragum murosa. IIponeccel, nmpoucxonsdinue Ha

Pa3HbIX CTAAUAX MHUTO34a. buonornueckuii cMBICII MHTO3a

5.2

@®opMbl pa3MHOKEHHUs] OpPraHU3MOB: Oecrojioe U mosioBoe. Buabl Gecronoro
pasMHOXEHHUs: [eJIeHUEe HaJBOE€, IIOYKOBAHHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHUE. HckyccTBeHHOE

KJIOHUPOBAHUC OPTaHMU3MOB, €TI0 3BHAUYCHUC IJIA CCIICKIIUN

5.3

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIOJIOTO.
Metiio3z. Cragum wMeioza. Ilpomeccel, MpoucXoisdile Ha CTaausIX Meno3a.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cmsica u

3HaYEeHNE MEN03a

5.4

I"ameTorenes — npouecc 00pa30BaHUs MOJOBBIX KJIETOK Yy *KMBOTHBIX. [Tos0BbIE
JKeJe3bl: CEMEHHUKU U anyHMKH. OOpa3oBaHMe U Pa3BUTHE IOJIOBBIX KJIETOK —
raMmer (criepMaTo30M]l, SHIEKIeTKa) — crepMarorene3 u ooreHe3. OcobeHHOCTH

CTpPOCHUS AUIEKIIETOK U criepMaTo30u0B. OmtogorBopeHue. [lapreHorenes

5.5

WupuBuayansHoe — pa3BuTHe  (OHTOreHe3).  OMOpHMOHAlIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y MO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHoe pasButhe. Tumsl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HEMpsiMoe (JIMYMHOYHOe). BnmsHue
Cpebl Ha Pa3BUTHE OPTaHU3MOB; (PAKTOPBI, CHOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOZCTBA.

Poct u pazButue pacrennii. OHTOT€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH,

CTauu pasBUTUSA

HaCJIe[[CTBGHHOCTI: 1 UBMCHUYMUBOCTH OPraHU3MOB




6.1

[Ipenmer u 3amaun reHeTUKU. IcTOpus pa3BUTHUS T€HETUKHU. BKiiaag poccUcKux
U 3apyOexHBIX yUYEHBIX B Pa3BUTHEC TEHETUKH. METOAbl TEHETHKH
(TMOpUIOTOTUYECKUH, LUTOT€HETUYECKHIA, MOJIEKYJIIPHO-TEHETHYECKU ).
OCHOBHbBIE T'€HETUYECKHE MOHATHS. [ eHeTnYecKas CUMBOJIMKA, UCTIOIb3YyEeMasl B

CcXeMax CKpelMBaHUuI

6.2

3aKOHOMEPHOCTH HACJEeIOBaHMs TPU3HAKOB, ycTaHoBIeHHbIe [. MeHnenem.
Monorubpuanoe ckpeuBaHue. 3aKkoH eauHOoo0pa3us THOPHIOB TMEpPBOTO
nokosieHus. IIpaBwiio [OMUHHUpPOBaHUA. 3aKOH pPACIHICIUICHHUS IPU3HAKOB.
I'unioresa unctorsl ramer. [loJIHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurubpuaHoe cKpelMBaHue. 3aKOH HE3aBUCUMOIO HACJIEIOBAHMS TPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHAIU3UPYIOLIEe
ckpeuuBanue.  Mcnonb3oBaHWE — AHAJIM3UPYIOUIETO  CKPELUMBAHMS IS

oIpeziesieH!s] TeHOTUIIa 0co0u

6.3

CuenieHHoe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHOoB. HapymeHue cLeuieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HacleACTBEHHOCTH. I['eHeTnyeckue
KapThl.

I'enetnka mosia. XpoOMOCOMHOE OIpe/iesieHue Ioia. AyTOCOMBI M IIOJIOBBIE
XPOMOCOMBEI. I'omorameTHBIE H reTeporaMCcTHLIC OPraHU3MBI. HaCJIellOBaHI/Ie

MMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

6.4

N3meHunBOCTh. BHbl M3MEHYMBOCTH: HEHACIEACTBEHHAs M HACJIEICTBEHHAs.
Ponep cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAIMOHHOW HW3MEHYMBOCTU. BapuallMoHHBIM psag M BapualMOHHAA
kpuBas. Hopma peakumu mnpusHaka. KoyMuecTBEeHHbIE M KauyeCTBEHHBIC

IIPU3HAKH U UX HOpMaA pCaKIuu. CBolicTBa MOI[I/I(I)I/IKaI_[I/IOHHOI\;I HN3MCHYHMBOCTH

6.5

HacnenacTBennass, wiM TreHOTHUNUYECKas, W3MEHYUBOCTh. KomOuHaTuBHas
W3MEHUYMBOCTh. Melo3 W TIONIOBOM TMpolecc — OCHOBa KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTalMoHHAsT W3MEHYUBOCTh. Kiaccudukanuss MyTainmii:
TE€HHBbIE XPOMOCOMHBIE, T€EHOMHBIE. HacToTa ¥ NMpUYUHBI MyTauuil. MyTareHHbIe
(hakTophl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEACTBEHHOM n3MenunBoct H.U.

Baswuiiosa

6.6

I'enetnka wuyenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbI TE€HETHKHU
YyeJIOBEKa: reHeaJIOTHYECKHH, OJIM3HELIOBEIH, IIMTOr€HETHYECKHH,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeTudecKkuil. CoBpeMEHHOE OTpesesieHne
TCHOTHIIA:. ITOJIHOTCHOMHOC CeKBeHI/IpOBaHI/Ie, FeHOTI/IHI/IpOBaHI/Ie, B TOM YHUCJIC C
momomnpio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHHS dYeIOBEKa: T'CHHEIC
00se3Hu, OONIE3HU C HACJIEICTBEHHOW MPEIPacOIOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. Comarhuyeckue M TeHepaTuBHbIE MyTauuu. [IpyUHIMIBI 370pOBOTO




oOpa3a JKW3HM, JUATHOCTUKH, TPODHUIAKTHKH W JICYCHHUS TEHETUYCCKUX
OoJie3He. MeIMKO-TeHeTHYeCKOe KOHCYIbTUPOBaHUE. 3HAUYCHUE MEIUIIMHCKOMN

TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHUX 3a00JIeBaHUM YCIOBCKA

Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTUN

7.1

Cenexkuusi Kak Hayka W Tpolecc. 3apoKIeHUE CENeKIHUU U JIOMECTHKaIus.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax MPOHUCXOXKACHHS M MHOT000pazus
KYJIbTYPHBIX pacTeHUl. LIeHTphI MPOUCXOXKACHUS JOMAITHUX XUBOTHBIX. COpT,

110po/1a, MITaMM

7.2

CoBpeMeHHbIE METOJblI CEeJEKIMU. MacCOBBIi M WHAMBHUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUd M KUBOTHBIX. OlleHKa 3Kcrepbepa. binskopoacTBeHHOE
ckpeuBaHue — MHOpUAMHr. Yucrtas auHusa. CKpeUlMBaHHWE YHUCTHIX JIMHUM.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIUHT.
Otnanénnas ruOpuamzanus W e€ ycmexu. VICKyCCTBEHHBIH MyTareHes u
MIOJIyYEHUE TOJUIIONA0B. JlOCTHIKEHHs CENEKIMM PpACTEHUMN, >KUBOTHBIX U

MHUKPOOPraHu3MoOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHaHnTHOoW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pactrenuii. KinoHupoBaHHE BBICOKOMPOIYKTHBHBIX  CEIIbCKOXO3SMCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKHE U AdTHuUeckue mnpodnembl. MO — reHeTHuecKu

MOI[I/I(I)I/II_II/IpOBaHHBIC OpraHnu3MbI

11 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMUS

DBOJIOLMOHHAA OMOJIOTUS

11

OBOJIIOLIMOHHAS TEOPUs U €€ MECTO B OMOJIOTUH.

CBuzerensctBa  »Boimouuu.  [lameoHTonoruueckue:  MOCIENOBATENBHOCTh
IIOsABJICHUA BHJIOB B MaJICOHTOIOTHYECKOM JICTOIMUCH, TIIEPEXOAHBIC CbOpMBI.
buoreorpaduyeckue: cxonctBo u paznuuue ¢ayH u (IOp MATEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOJICTBA U PA3IUYMS SMOPUOHOB Pa3HBIX BHUJIOB
MI03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKHE: TOMOJIOTMUYHBIE, aHAJIOTHYHBIE,
pYOMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXMMHUYECKHE: CXOACTBO
MCXaHHM3MOB HACICACTBCHHOCTH W OCHOBHBIX MeTa00IHYECKUX HYTCﬁ Y BCECX

OpPraHU3MOB




1.2

OpomounonHass teopus Y.  [apBuna. [lpeanocbuiku  BO3HUKHOBEHUSA
napBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMHU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE TIPU OTPAHMUYEHHOCTHU PECYPCOB, HEOMpeeEHHAs U3MEHUMBOCTD,

0opn0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD)

13

Cunrernueckas Tteopuss s3Bomonuu (CTD) U OCHOBHbIE €€ IIOJIOXKEHUS.

MuxposBontouus. [lonyisius kak eqMHAIA BUIA U IBOJIFOLUU

14

JBwxyue cuibl ((akTopbl) SBOJIIOLMU BHUJIOB B HIpUpoje. MyTaluOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. IlomynsiuoHHBIE BOJHBI U Jperd
reHoB. M3omsmus u murpanus. EctrecTBeHHBIH 0TOOp — HanpaBisIOMuUi GakTop
sBOJIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCIIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun u Bunoo6pasosanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUA00OOpA30BaHUS:

reor pa(bnquKoe, 9KOJIOTHYCCKOC

15

MakposBomrorist.  DopMel  dBoNIONMW:  (WIETHYECKas,  JUBEPreHTHas,

KOHBEpIeHTHas, napajienbHas. HeoOpaTuMocTh 3BOIIOIMU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 3eMiie

2.1

JloHay4yHble IIPEACTABJIECHUS O 3apOKICHUM JKW3HU. HayuyHble Tunores3bl
BO3HMKHOBEHHS >KM3HU Ha 3emje: abuoreHe3 W MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE IOATBEP)KJIEHUE XUMHUYECKOW DBOJIOLUU.
Hauanpnbie stanbl 6uonormyeckoi sposrouuu. ['mnoreza PHK-mupa. Ilepsrie

KJICTKHU U UX DBOJIFOIINA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JKUBBIX OPraHu3MOB

2.2

PasButue xu3zHum Ha 3emse mo spam u nepuojgaM. Kartapxeil. Apxelickas u
nporepo3oiickas dpel. [lameosoiickass spa W €€ TNEpHOIbl: KEMOPUIMCKUH,
OPIOBUKCKHW, CUJYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3oiickas »3pa W €€ mepuojpl: NAJICOreHOBBIM,  HEOT€HOBBIH,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOLECCOB.
OCHOBHBIE ATl YBOIOLUHA PACTHUTEIHFHOTO M JKUBOTHOTO MHpa. ApoMop(h o3kl Y
pacTeHud W KUBOTHBIX. [losiBIeHWE, pacuBeT W BBIMUPAHHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpPraHn4eCKoro Mupa KakK OTPaXCHHUEC  SBOJIIOLUU. OCHOBHEIE

CUCTEMAaTUYECKUE IPYIIIbI OPraHU3MOB

24

DOBOJIIOLIMS YEJIOBEKA. AHTPOMOJOrvs Kak Hayka. Pa3BUTHE mpeacTaBieHU O

MPOUCXOXKACHUHM deJoBeKa. MeToasl M3ydeHHs aHTpororeHeza. CXoacTBa u




pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.
JBmxymiue cuibl (pakTopsl) aHTponoreHe3a. HacneacTBeHHAss U3MEHUUBOCTD U
ecTeCTBeHHBIH 0TOOp. OOIIEeCTBEHHBIH 00pa3 JKM3HU, W3TOTOBJICHHE OPYAHM

TpyJa, MbIIIJICHUE, PEYb

2.5

OcCHOBHBIE CTaaUM M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPATIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAepTalbCKUil, YemoBek
pasyMHbIii. Haxoaku MCKOMaeMbIX OCTaHKOB, BPEMsl CYIIECTBOBaHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Tra, 00pa3 *KU3HU, OPYAUs

2.6

YenoBeueckne packl. OCHOBHBIE OOJBIINE PACHL: €BPOIECOUAHAs (€Bpa3HiicKas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHANIbHAS), MOHTOJIOUAHAsS (a3uarcko-
amepukaHckas). UepThl IprCIOCOOIEHHOCTH NPEACTABUTENIECH YETOBEUECKUX Pac

K YCIIOBHUSIM CyIlIeCTBOBaHUsA. EquHCcTBO yenoBeueckux pac. Kputuka pacusma

Opranu3Msbl U OKpYKarolas cpeia

3.1

DKoJorus Kak Hayka. 3aladyd U pas3zielibl SKOJIOrHU. MeToabl 3KOJIOrHYecKUX
UCCIe0BaHMi. DKolornyeckoe MupoBo33penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, IOYBCHHAs, BHYTPHOPraHU3MCHHAA

3.2

Okonornyeckue  (akropel.  Knaccupukanuss — skojgoruyeckux  (pakTopos:
abuoTtnyeckne, OMOTHUECKHME U aHTPONOreHHble. JleWCTBUE HKOJIOTMYECKUX

(hakTOpOB HA OPraHU3MBI

3.3

AOnoTHYECKHE (I)aKTOpBIZ CBCT, TCMIICpaTypa, BJIAXKHOCTL. cDOTOI’IepI/IO,Z[I/I?»M.
HpI/ICHOCO6HeHI/I${ OpraHu3sMoB K OCHCTBHUIO a0MOTHYECKUX Q)aKTOpOB.

buonornueckue puTMbl

3.4

buotnueckue ¢akropbl. Buabl OMOTHYECKMX B3aMMOJAEWCTBUN: KOHKYPEHIIMS,
XMIIHUYECTBO, MAapa3uTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJ1eOHHUYECTBO,
KBapTUPAHTCTBO),  AaMEHCAlIM3M, HelTpanu3sMmM. 3HadeHHe  OUOTHYECKHUX

B3aHMOJCHCTBUM IS CyHICCTBOBAHUA OPraHU3MOB B IIPUPOAHBIX COO6H.ICCTB8.X

35

OKOJIOTHYECKHE XapaKTCPUCTUKU monyJsinuu. OCHOBHEIE IIOKa3aTcin
MNOomyJiaquu: 4YHUCICHHOCTb, IINIOTHOCTh, POXIACMOCTH, CMEPTHOCTH, IIPUPOCT,

MHUrpanus. JJnHaM1Ka YMCIEHHOCTH TOIMYJISIUN U €€ PETyIIALHNS

COO6III€CTB3 " 5KOJOTHYCCKUE CUCTCEMBI

4.1

CoobmiectBo opranu3mMoB — OuoneHo3. CTpykTypbl OHOIIEHO3a: BHJOBas,
NIPOCTPAaHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-nomuHanTel. CBs3M B

OnoIeH03€e

4.2

Okojoruvyeckue cuctembl  (3kocuctembl). [lomsitTue 00 DdKOCHCTEME W




ouoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HKOCHUCTEMBI: IPOAYIIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU OJKOCHCTEeMBbI. [luieBble menu u CeTu.
OcHOBHBIE TIOKA3aTeNM HSKOCHCTEMBI: OHMOMacca, MPOAYKIHUSA. DKOJIOTHYECKHE
MUpaMHUIIbl: TPOAYKIMH, YHUCICHHOCTH, Ouomaccbl. (CBOWCTBa 3SKOCHCTEM:

YCTOWYMBOCTb, CAMOpPETryJIsiius, pazButue. Cykueccus

4.3

[Ipupoanblie 3K0ocHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIN
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOreHHbIE 3KOCHUCTEMBI. ATpPO3KOCHCTEMBI. YpOOIKOCHCTEMBI.
buonoruueckoe u X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHCTEM.
buopa3noobpaszue kak ¢axktop ycroduuBoctH sKocucteM. CoxpaHeHue

OHMOJIOrMYecKOro pasHooOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Omocepe. ['panunpl, coctaB U CTPyKTypa
ounoctepsl. XKuBoe BemectBo u ero gynkmuu. OcobeHHOCTH OHMOCHEphl Kak
ro0anpHOM 3KOCcHCTeMBl. JlMHAMHMYECKOe paBHOBecHME€ M oOOpaTHas CBs3b B
ounoctepe. KpyroBopoTsl BemeCTB W OHOTCOXMMHUYECKHE IHKIBI DJIEMEHTOB

(yrnepona, azota). 30HaIbHOCTH Ouochepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoseuecTBO B Onocdepe 3eMian. AHTPOMOTeHHbIE U3MEHEHUs1 B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIEMBI.
OcHOBa  palMOHAJIBHOTO  YOPAaBICHHUS MPUPOJHBIMU  pecypcaMH U HUX

ucnosib3oBanue. JloctrkeHuss OMoIOruy U OXpaHa MPUPOJIbI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* buonorus. 10 kmacc. [Naceunuk B.B., Kamenckuit A.A., PyorioB A.M. u ap.;
ITon penaknueit [laceunuka B.B. AxknmonepHoe o61ectBo «3marenbeTBo
«lIpocsenienne»

* buonorus. 11 knacc. Ilaceunuk B.B., Kamenckuii A.A., Py61ioB A.M. u np.;
ITon penakuueit [laceunuka B.B. AxkimonepHoe o611ectBo «31aTenbeTBoO

«HpOCBeHIeHI/IC»

METOAUYECKHUE MATEPHUAJIbBI IJI1A YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI M1 PECYPCbI CETU

HUHTEPHET



