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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMbl MO OHOJIOTMM TEOPETHUYECKYI0 OCHOBY IS
ompeNeieHus] TMOAXOA0B K (OPMHUPOBAHMIO COACpPKAHUA Yy4eOHOro MpeaMeTa
«buonorus»  cocraBwiM:  KoHUentyaidbHble — mosiokenus ~ PIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COlepKaHus, PE3yIbTaTOB OOYYCHHS U TPEOOBAaHUHN K
YPOBHIO TOJITOTOBKU BBIITYCKHUKOB, IOJOKEHUA 00 OOIMX MeNsiX WU MNPUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPETHETO 00I1IeT0 00pa3oBaHus B
Poccuiickoit deaeparuu, a TakxkKe MOJOKEHU O crieruduKe OMO0JIOTHH, €€ 3HAUCHUU B
MMO3HAHWUN KHBOW TIPUPOABI M 00ECTICUCHNUN CYIIECTBOBAHUS YEIIOBEYECKOTO OOIECTRA.
CorracHO Ha3BaHHBIM TTOJIOKEHHUSM, OTIPEICTICHBI OCHOBHBIC (DYHKITUU TIPOTPAMMBI T10
Ouonoruu u e€ CTpyKTypa.

[Iporpamma 1o Ouosioruu Ja€T MpEACTaBICHHE O IeNsX, 00 oOiel crpaTeruu
oOy4eHMs, BOCIIMTAHUA U Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMHU Y4YE€OHOrO MpeameTa
«buonorusy, ompenenseT o0s3aTeNbHOE NPEIMETHOE COACpKAHUE, €r0 CTPYKTYpY,
pacmpeneneHre 1mo pa3aesiaM u TeMaM, PEKOMEHIYEeMY0 TTOCIIeI0OBATeILHOCTh N3YUCHUS
y4ueOHOTO MaTepHaia ¢ yuéToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKU
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarommXCs.

B mporpamMme mo OMOJIOTMHM Tak)Ke YYHUTHIBAIOTCS TPEeOOBaHUS K TIAHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M  TPEAMETHBIM  pe3yiabTaTaM oOOydeHHus B
(hOopMHUPOBAaHMH OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHON ACATEIbHOCTH/YUeOHBIX
JIEUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHUS.

B mporpamme mo Ouonoruu (10—11 kmaccel, 0a30BbI ypOBEHb) peain30BaH
NPUHIUI T[PEEMCTBEHHOCTH B HW3YYEHUM OuWoJOruM, Oyaromaps uyeMy B HeH
MIPOCMATPUBACTCS HAMPABICHHOCTh HA PAa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMUPOBaHHEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHHUSA, IIEHHOCTHBIX OpHUEHTAIlMi  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIIJICHUS, TIPEICTABICHUNA O 3JJOPOBOM 00pa3e KU3HU U OCPEKHBIM
OTHOIIEHUEM K OKpYXKaloIel NpHupoaHOW cpeae. I[loaToMy Hapsay ¢ H3yYCHHEM
00IIEeOMOIOTUYECKNX TEOPHH, a TakKe 3HAHWUH O CTPOCHUU >KHUBBIX CHCTEM Pa3HOTO
paHTa W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX IPOIECCOB B IPOrpamMMe I10
OMOJIOTUN YJICIEHO BHUMAHWE MCIIOJIH30BAHUIO MOJYYCHHBIX 3HAHUN B TTOBCETHEBHOM
KU3HHU TSI PEIICHUS] TPUKIIAIHBIX 33714, B TOM YHCJIE: TPO(PHIaKTUKA HACISICTBEHHBIX
3a00JICBaHUN YEJIOBEKa, MEIAMKO-TCHETHUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHUS
9KOJIOTHYCCKH IeJIeCO00Pa3HOT0 TIOBEICHHSI B OKPYXKAIOIIEH MPUPOTHON cpesie, aHaIHn3a
BIIUSIHUASL XO3SMCTBEHHOW JIEATELHOCTH 4YEJIOBEKA HAa COCTOSHUE TPHUPOAHBIX U
MCKYCCTBEHHBIX JKOCHUCTEM. YCWJICHHE BHUMAaHHUS K MPUKIATHON HAMPaBICHHOCTH
yaeOHOrO TmpeameTa «bHONOTHS» TPOAUKTOBAHO HEOOXOMMMOCTBIO OOeCIeueHus
YCIIOBUM JJI PEIICHUs] OJHOM M3 aKTyaJIbHbIX 3a/lay IIKOJHHOTO OHOJIOTrHYEeCKOTO
oOpa3oBaHusi, KOTOpasi mpejmnoyiaraetT (GpopmMupoBaHue y oOy4aronIMxcsi COCOOHOCTH
aJanTUPOBATHCS K N3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.



buonorus Ha ypoBHE cpeHero oo1miero oopa3oBaHus 3aHUMAaeT BaxHoe MecTo. OHa
obecrieunBaeT (GOpPMHUPOBAHUE Yy OOYUAIOIIUXCS MPEJACTABICHUN O HAYYHOW KapTHHE
MUpa, pacIIupseT U 0000IIacT 3HAHKS O )KUBOU MPUPOJIE, €€ OTIIMUNTEIHHBIX MPU3HAKAX
— YPOBHEBOM OpraHu3alldd U 3BOJIOLMU, CO3MAET YCIOBHS JJIsi: MO3HAHUS 3aKOHOB
KUBOU MIPUPOIBI, PopMUpOBaHUS (PYHKIITMOHAIIBHON IPAMOTHOCTH, HAaBBIKOB 37J0POBOTO
1 0e30MacHOro o0pasa KU3HU, IKOJIOTUUECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K
KUBOU NPUPOJE U YEIIOBEKY.

Bonbioe 3HaueHre OWONIOTUST UMEET TakKe JUIsl PElIEHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIIMX 3a/lay CPEAHEro oOIero o0pa3zoBaHUs, COIUAIM3ALMUA O0YYaIOIIUXCH.
N3yuyenue Ouonoruu obecreunBaeT yclIoBUs i (GOPMHUPOBAHUS HUHTEIIEKTYaTbHBIX,
KOMMYHUKAITIOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HWHTETPAlUA OWOJIOTHYCCKUX 3HAHWUU C TPEACTABJICHHSIMHU U3 JIPYTHUX
y4eOHBIX MPEIMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazBaHHbIe
MOJIOKEHUS O Tpe/IHa3HAYCHUH y4eOHOTO npeameTa « bruonorus» cocTaBuiivi OCHOBY JIJIs
OTpeNeeHUsT TOAXOM0B K OTOOPY U CTPYKTYPHPOBAHHWIO €r0  COJCpKaHUS,
MIPEICTABJIICHHOTO B MPOTpaMMe 1o OUOJIOTHH.

Ot16op conepkaHusi ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3UIUN KYJIBTYPOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUH C KOTOPHIM
oOydaroriuecsi JOHKHBl OCBOUTH 3HAHWUA W yYMEHUS, 3HAUUMbIE IS (POpMUpOBaHUS
o0IIel KynbTYphI, OMPEICTAIONNE aJcKBaTHOS MOBEACHUE UYEJIOBEKAa B OKPYIKAIOIICH
MPUPOJHON Cpelie, BOCTpEOOBAHHBIE B TIOBCEIHEBHOM J>KU3HU M MPAKTUYECKOU
nestenbHOocTH. (Ocoboe MecTo B 9JTOM CHCTEeME 3HAHUW 3aHUMAIOT DJIEMEHTHI
collepKaHUsl, KOTOpBIE CIYy>KaT OCHOBOM g (opMUpOBaHUS TIPEICTABICHUNA O
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHE MHUpa M IICHHOCTHBIX OPHUEHTAIUSIX
JUYHOCTH, CITIOCOOCTBYIONIUX TYMaHU3AINKH OMOJIOTHIECKOTO 00pa30BaHMS.

CTpyKTypHUpOBaHHUE COACPKaHUS yIeOHOTO MaTepHaia B IpOrpaMMe 10 OMOJIOTHH
OCYIIECTBICHO C YYETOM NPHOPUTETHOTO 3HAYCHHSI 3HAHUK 00 OTIMYUTEIHHBIX
OCOOEHHOCTSIX KMBOW MPHUPOJBI, O €€ YPOBHEBOM OpraHu3alMl U JBOJIOINUH. B
COOTBETCTBHM C OTUM B CTPYKType YydeOHOro mnpeamera «buosorus» BBIACICHBI
CIIENYIONINE COJIepKaTeNbHble JTUHUU: «buomormss kak Hayka. MeToasl HaydYHOTO
no3HaHus», «KieTka kak Ouosiormueckas cucteMay, «OpraHu3M Kak OHOJIOTHYecKas
cuctemay, «CucreMa M MHOToOOpa3ue OpPraHMYECKOr0 MHUpPay, «DBOJIOIUS >KUBOU
MPUPOBDY, « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Llens n3ydenus yaeOHOro npeameTa «brosorusy» Ha 6a30BOM ypOBHE — OBIIAJICHUE
OOy4aroIIMMUCSL 3HAHUSIMU O CTPYKTYpHO-(QYHKIMOHAJIBHOW OpraHu3aldd >KUBBIX
CHUCTEM pa3HOTO paHra W MPUOOpPETEeHHWE YMEHUW WCIOJIb30BaTh ATH 3HAHUS IS
IPAMOTHBIX JIEWCTBUIA B OTHOIIEHUN OOBEKTOB KUBOM MPHUPOABI U PEIICHUS PA3TUIHBIX
KU3HEHHBIX MPOOIIEM.



JlocTrkeHne 1enu u3ydeHus yueonoro npeameta «buonorus» Ha 6a30BoM ypoBHE
o0ecreynBaeTcs peuieHueM CIEeIyONUX 3a1a4:

OCBOEHHE 00YYaIOIIMMUCS CUCTEMBI 3HAHUM O OMOJIOTUYECKUX TEOPUSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THUIOTe3axX, IMpaBUIaX, CIyXallluX OCHOBOWM  JJis
(dbopMHUpoOBaHUs TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPa, O METOJax
HAYYHOTO MO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHu3alliy, BBIJAIOMIMXCS OTKPBITHUSX U COBPEMEHHBIX HCCIIEJIOBAHUSAX B
OHOJIOTHH,

dbopMupoBaHue Yy OOydalOMIMXCSd TO3HABATENbHBIX, HHTEIUICKTyaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHANIM3a JAaHHBIX O MYTSX Pa3BUTHS B OUOIOTUU
Hay4YHBIX B3TJISJI0B, UJEH U MOJXOJOB K M3YYCHHUIO >KUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3allNy;

CTaHOBJICHHE Y 00y4alOIUXCsl 00IIeH KyJIbTypbl, PYHKIIMOHAIBHONW IPAMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH M OIICHUBAThH SIBJICHUS OKPYKAIOUIETO MHpa KUBOU
MPUPOJIbl HA OCHOBAHUM 3HAHUM U OIBITA, TOJYYEHHBIX PU U3yYCHUN OUOJIOTUY;

dopMupoBaHne y OOydYalOIIMXCA YMEHUW  WJUIIOCTPUPOBATH  3HAYEHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOM JEATEIbHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCITUTAaHUE YOCKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YETOBEKOM >KMBOMU
MIPUPOJIbl, HEOOXOAUMOCTH OE€PEKHOTO OTHOIIECHHUSI K HEeH, COOJIIOICHUS DTHUECKUX HOPM
MIPY NPOBEICHUN OMOJOTMYECKUX UCCIIEI0BAHNI;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKHX 3HAHWM [l TIOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOM KYJIbTYPHI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUW B TOBCEIHEBHOW >KWU3HH IS
OLICHKM TMOCJIEJICTBUI CBOEW NEATEIbHOCTH MO OTHOIIEHUIO K OKpYKarollell cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME M COOJIOJEHUE Mep MNpOoPUIAKTUKI
3a00JIeBaHUM.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM
YpPOBHE, SBJseTCS O0s3aTeIbHBIM Y4E€OHBIM MPEIMETOM, BXOASIIMM B COCTaB
npeaMeTHon o6sactu « EcTeCTBEHHO-HAyYHBIE MPEIMETHD.

Jlns muzydeHnuss Ouojoruv Ha 0a30BOM YpOBHE CpPEAHEro 00IIero odpa3oBaHUS
otBoauTCs 68 yacoB: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1
4yac B HEJETIO).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kak Hayka (2 yaca)

buonorus kak Hayka. CBsi3b OMOJOTHMM C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, ¢puiocoduen, ITUKOM, 3CTeTUKONU 1 mpaBoM. Poib
Oouonorud B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJOTHYECKHUX HaYK.

Metoapl TO3HAHUS KUBOW MPUPOJILI (HAOMIOJAEHUE, SKCIEPUMEHT, OIHCAaHUE,
U3MepeHue, Kiaccuukaiys, MoAeIMpOBaHUE, CTaTUCTHYECKasi 00paboTKa JIaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUS )KUBOW TTPUPOJIBDY.

JlabopaTopHble U NpaKTHYECKHE PA0OThI:

[Ipaktuueckas padota Ne 1. «Mcnonp30BaHne pa3InyHbIX METOJOB MIPU U3YUCHUHU
OMOJOTUYECKUX 0OBEKTOBY.

Tema 2. 7Kusble cuctembl M X opranuzauus (1 gac)

XKusble cuctembl (OMOCHCTEMBI) Kak MHpeaMeT u3ydeHus Ouosoruu. OTtinuue
KUBBIX CUCTEM OT HEOPTAaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM W UX pa3zHOOOpa3we. YPOBHH OpraHU3AIMH OHOCHUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPTraHW3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM,
AKOCUCTEMHBIN (OMOTeOLIEHOTUYECKU ), OMOC(hEPHBI.

JdemoHcTpanuu:

Tabnuib! u cxembl: « OCHOBHBIE PU3HAKHY YKU3HWY», « Y POBHH OpPraHU3aINH KUBOU
MPUPOIBD».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnuyeckuii cOCTaB U CTPOEHHUE KJIETKH (8 yacoB)

XUMHUYECKUM COCTaB KJIETKH. XUMHYECKHME DJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boia 1 MuHEpaabHbIE BEILIECTBA.

OyHKIMY BOJIbI 1 MUHEPAJIBHBIX BELIECTB B KieTKe. [loanepkanrne 0CMOTUYECKOTO
OataHca.

benku. CoctaB u cTpoeHue O€NKOB. AMMHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHuMble M 3aMEHUMbIE aMHHOKHCIOTHL. AMHHOKHCIOTHBIM COCTaB. YPOBHH
CTPYKTYpBI O€TTKOBOM MOJIEKYJbl (IEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QpyHKIIMU OEIKOB.

depMeHThl — OuoJoruyeckue karaauszaropbl. CTpoeHue QepMeHTa: aKTHUBHBIM
HeHTp, cyocrpatHas creunduunocts. Kobepmentsl. Butamunbl. OTianuns GepMeHTOB
OT HEOPTaHWYECKUX KaTaJnu3aTOPOB.



VYrieBoabsl: MOHOcaxapuabl (TIIOK03a, prb03a W IEe30KCHpHb03a), aucaxapuibl
(caxaposa, JakTo3a) MW  MoOJUcaxapuibl  (KpaxMmall, TJHKOTEH, LEJUII0I03a).
buonoruueckue QyHKIIUU YTIIEBOOB.

Jlumuasl:  Tpurnuuepuansl,  dochoNUnUabl,  CTEpouAbl.  ['MapoduiIbHO-
ruipodoOHbIe cBOMCTBA. buonorndeckue ¢yHkuuu aunuaoB. CpaBHEHHE YIIJIEBOJIOB,
OCJIKOB W JIUTIUOB KaK HICTOYHUKOB YHEPTHUHU.

Hyxnennoseie kucnorer: JJHK n PHK. Hykneotuasl — MOHOMEpBI HYKIIEMHOBBIX
kucnoT. Ctpoenne u ¢pynkuuu JHK. Crpoenne u dynkuuu PHK. Bugst PHK. ATO:
CTpO€HHE U (QYHKIIHH.

[utonorus — Hayka o kiieTke. Kilerounasi Teopusi — MpuMep B3auMOJICUCTBUS UIEH
1 (paKTOB B HAYYHOM MO3HAHUU. METO/ bl U3yUYCHUS KICTKHU.

Krnerka kak nenoctHas kuBasg cucteMa. OOlIue NpHU3HAKH KIETOK: 3aMKHYyTas
HapykHas MeMOpana, mosiekynbl JIHK kak renetmueckuil ammapar, cucTeMa CHHTE3a
Oenka.

Tunel KIETOK: 3yKapuOTHYecKas U Mpokapuorudeckas. OCOOEHHOCTH CTpOEHUs
MpoKapuoTUYecKou KiaeTku. Kierounas crenka 0aktepuit. CTpoeHHE SyKapuOTUYECKON
KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKHU.

IToBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, HX
¢bynkuuu. Ilnazmatuyeckas memOpaHa, e€ cBoiicTBa u ¢GyHkuuu. [{uTomnasma u eé
opranouspl. OnHoMemOpanHble opraHouabl kietku: OJIIC, ammapar [Nonbmxu,
T30COMBI.  [loyaBTOHOMHBIE OPTraHOMABI  KJIETKW: MHUTOXOHJPWUH, TUIACTUIBI.
[Ipoucxoxaenre MUTOXOHApHA U acTu. Bunbl mactug. HememOpanHbie opraHou bl
KJIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTpP, HEHTPUOJU, PECHUUYKH, XTYTHUKUA. DYHKIIUU
OPraHoOUJO0B KJIETKU. BKiItoueHusl.

SAnpo — perynasTopHbli LEeHTp kieTku. CTpoeHue sjapa: saepHas o000J0YKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcHoOpT BELIECTB B KJIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, /Jx. YoTcos,
@. Kpuk, M. Yuikunce, P. ®panknun, K. M. bap.

Junarpammel: «PacnipeziesieHue XMMHUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacripeeneHre XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIE».

Tabmuubr u  cxemsl: «llepuomuyeckas TaOIUIAa XUMHYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKyybl BOAbl», «buocuHTe3 Oenka», «CTpoeHHE MOJEKYNbl Oenkay,
«Ctpoenue pepmenta», «<Hyknennossie kuciotsl. JJHK», «Ctpoenue monexynsl ATy,
«CTpoeHue »yKapuOTHYECKOW KIETKW», «CTpOEHHE >KMBOTHOU KiIeTKn», «CTpoeHue
pacTUTENIbHOU KIIETKNW», «CTpOE€HHE MPOKAPUOTUUECKON KieTkn», «CTpoeHue sapa
KIIETKNY, « YTIEBOABD», «JINIHIBD.



ObopynoBaHHe: CBETOBOM MHKPOCKON, OOOpyIOBaHHE MJii  IPOBEICHUS
HaOJIOJICHUM, U3MEPEHUM, HSKCIEPUMEHTOB, MHUKPOINPENapaTbl  PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 1. «M3yueHne kaTadIuTHYECKON aKTUBHOCTH ()ePMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

Jlaboparopnas padota Ne 2. «3yueHne CTpOCHUS KJIETOK PACTEHUM, >)KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U X OMUCAHUEY.

Tema 4. /KusHeaesiTeJbHOCTh KJIeTKH (6 4acoB)

OOmeH BellecTB, WM MeTaboNM3M. AcCUMWIAIUS (TJIACTUUYECKUN OOMEH) H
TUCCUMWISIIUSA  (PHEPTETUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Mpoliecca
Metabonu3ma. Polib 3aKOHOB COXpaHEHHUs BEIIECTB U DJHEPrUM B TMOHUMAaHUU
MeTaboIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOQHBIA U rereporpodHbiii. Ponbs pepmeHTOB B
oOMeHe BEIlleCTB U MPEBPAICHUN SHEPTUH B KIIETKE.

®dotocunTe3. CBeroBast U TeMHoBast ¢a3wl (portocunrte3a. Peakiuu dorocuHTe3a.
OddextuBHOCTH (poTOCHHTE3a. 3HaUueHHE (OTOCUHTE3a s )KU3HU Ha 3emie. BiusHue
yCIOBHM cpellbl Ha (OTOCHHTE3 W CIOCOOBI TOBBIIMICHUS €Tr0 MPOIYKTUBHOCTU Y
KYJIbTYPHBIX PACTCHUU.

XeMoCHHTE3. XEeMOCUHTE3UPYIOIe OakTepun. 3HaUeHUE XEMOCUHTE3a JJIsl dKU3HU
Ha 3emJe.

DOHepreTuueckuii oOMeH B KieTke. PaciieruieHue BeIeCTB, BBIICICHUE W
AKKyMYJUPOBAHHE JHEPTHUM B KIETKE. JTambl dHEPreTUYecKoro oomena. [ numkonms.
bpoxenne wu ero Buabl. KuciopogHoe OKHUCIEHUE, WIH KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTb IHEPTETUUECKOT0 OOMEHA.

Peakuuu matpuuyHoro cunres3a. ['enernueckass undopmarnus u JJHK. Peanuzanms
reHeTH4ecKor uH(opManmu B KJIETKe. [eHeTWYecKWii KOJ U €ro CBOICTBa.
Tpanckpunmus — marpuusabii cuate3 PHK. Tpancnsanus — 6uocunTe3 Oenka. DTaribl
Tpancisiuu. KonupoBanue aMuHokucnoT. Ponbs pubocom B OuocuHTe3e Oenka.

Heknerounsie (opmbl xu3Hu — Bupychl. Mctopus otkpeitTus Bupycos (/. W.
NBanoBckuit). OCOOCHHOCTH CTPOEHUS U KU3HEHHOTO IIMKJIa BUPYCOB. baktepuodaru.
bosie3Hn pacTteHuil, KUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduiuta yenoseka (BUY) — BozOyautens CITM/]a. OOpaTHas TpaHCKPHUTITINSA,
peBepTasza u uHrerpasa. [Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konbuos, /1. . Banosckuii, K. A. Tumupsizes.

Tabmuubr u  cxembl: «Tumbl muTanus», «Metabomusm», «MHUTOXOHIPUSIY,
«OHepreTnueckuii ooMmen», «Xioportacty, «®Potocunresyn, «Ctpoenue J[HK»,
«CtpoeHue U (yHKIMOHUpOBaHUE TeHa», «CuHTe3 Oenkay, «l'eHeTHYecKuil Koy,



«Bupycs», «bakrepuodarn», «Crtpoenue u >xu3HeHHbIM 1uka Bupyca CIIN/a,
Oakrepuodaray, «Pemmkarus JTHK.

Ob6opynoBanue: Moxaenu-ammiukauun «Yasoenne JHK wu  Tpanckpumumsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHEe M MHAMBHAYAJbHOE Pa3BUTHE OPraHu3MoOB (5 4ac)

KrneTounslii UK, WK )KU3HEHHBIM IUKI Ki1eTku. UaTepdasza u muto3. [Iporecchl,
npoTrekaromue B uHTep(dasze. Pemnmukanums — peaknus marpuunoro cuatesa J(HK.
CrpoeHue XpoMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHM. JIUTUIOUIHBIA U TallJIOWIHBIN
XpOMOCOMHBIE HaOOphl. XpomaTuiabl. lluToNOrMYecKre OCHOBBI PA3MHOXKEHUS U
VHJVBUTyJIbBHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Ctagum muto3a. IIponecchl, mpoucxoadmue Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrnueckuii CMBIC MUTO3A.

[IporpamMmmupyemasi ruO€sb KIETKH — arlomTo3.

@®opmbl pa3MHOXKEHHS OpraHu3MOB: Oecnojioe M MmojoBoe. Buasl Gecrnosoro
Pa3MHOXKEHUS:  JEJIEHUWE HaJABOE, IOYKOBAHWE OAHO- W  MHOTIOKJIETOYHBIX,
cropooOpa3oBaHHWE, BEreTaTUBHOE pa3MHOXEHUE. VCKyCCTBEHHOE KIOHHUPOBAHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUJIS CEJICKIINU.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cragum wMeiio3a. Ilpouecchl, NpoucXonsiive Ha CTaaAusSX Meno3a.
[ToBenenne xpomocoM B Mmeio3e. Kpoccunrosep. buonorndyeckuii CMbICT M 3HAUYECHUE
Meno3a.

['amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KIETOK Y >KMBOTHBIX. [lojoBbBIE
’Kelle3bl: CEMEHHUKU M SSUYHUKK. OOpa3oBaHUE W pa3BUTHE IOJIOBBIX KJIETOK — raMeT
(cmepmaTo3ouj, siliekneTka) — crepMaToreHe3 u oBoreHe3d. OcoOEHHOCTH CTPOEHUs
SMUEKIETOK U criepMaTto3ouoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanbHoe  pa3BuTue  (OHTOTE€HE3).  OMOpPHOHAIBHOE  pPa3BUTHE
(oMOpuorenes). OTanbl AMOPHOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX JKMBOTHBIX:
Apobnenue, racTpyisauusa, opraHorere3. [loctaomOpuoHanbHOEe pa3BuUTHE. THUIIBI
MOCTAIMOPUOHAIBHOIO Pa3BUTHS: MPSAMOE, HENpsIMOoe (JTMUMHOYHOE). BiusiHue cpenpl Ha
pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 UBETKOBOI'O PACTEHHUSI: CTPOCHHUE CEMEHH,
CTaJNH Pa3BUTHS.

JdemoHcTpanuun:

Tabmuubr u  cxembl: «DOpMBI  pPa3sMHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJJOTBOPEHHUE Y LIBETKOBBIX PacTEHUi», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUN»,
«/lenenune xknetku Oakrepuii», « CTpo€HUE NOJIOBBIX KIETOK», «CTpOEHUE XPOMOCOMBID»,
«Kiterounsii ukin», «Pemmmkamusa JJHK», «Murtoszy», «Menos», «llpamoe u Henpsamoe
pa3zBuTHe», «l'aMeToreHe3 y MIEKONUTAIOIIMX M 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOT€HE3a».



ObopynoBanue: MHKPOCKOTI, MUKPOITpEnapaTsl «CrniepMaTo30u bl
MJICKOITATAIOWIETO», «SNIeKkneTka MIeKonuTaromero», «Kapuokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHas mMojenb-anmmkanusa «Jlenenue wierkn», moxens JHK,
MojieNTb MeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopaTtopHnas pabora Ne 3. «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKPOMPENapaTaxy».

JlabopaTtopHas pabotra Ne 4. «3ydeHue CTpOCHHs MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPENapaTaxy.

Tema 6. HacjieicTBEeHHOCTh H H3MEHYHBOCTH OPraHu3MoB (9 yacoB)

[Ipenmer u 3amaum renetuku. Vctopust pa3BuThsl reHETUKU. Ponp nurosiornu u
AMOPHOJIOTUN B CTAHOBJICHUHU T€HETUKU. BKiiag pocCUicKuX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETUKU. MeTo/bl TeHEeTUKHU (THUOPUAOJOTUYECKUM, ITUTOTEHETUYECKUM,
MOJIEKYJISIpHO-TeHETHUECKU). (OCHOBHBIE T'€HETHYECKHE TOHATHUS. [eHeThueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HAcCJEJOBAHUS MPU3HAKOB, YyCTaHOBJIEHHbIE [. Mennenem.
MoHorudpuiHOe CKpellluBaHue. 3aKOH €AMHO0-00pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[TpaBuiio TOMHUHUPOBAHUA. 3aKOH PACLICIJICHUS TPU3HAKOB. [ MIIOTE3a YUCTOTHI TaAMET.
[TosmmHOE 1 HEMTOTHOE JOMUHUPOBAHHUE.

JlurnObpuaHoe CKpelrBaHUe. 3aKOH HE3aBUCUMOIO HACHEIOBAaHUSI MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI ~ JUTHOPUIHOTO  CKpCIIMBAHUA. AHAIM3UPYIOIIEe
cKkpemuBanue. Mcnonb30BaHWE AaHAMM3UPYIOLIETO CKPEIIMBAHUSA Il ONPENCIICHUS
reHOTHUIIa 0COOH.

CuerienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo clemieHHOMY
HACJIEIOBaHNUIO 'eHOB. HapyleHue cuerieHusi reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KApTHI.

I'enetuka mnona. XpOMOCOMHOE ONpEACNICHHE Ioja. AYTOCOMBI U TOJOBBIE
XpPOMOCOMBI. ['0OMOraMeTHbIE 1 reTeporaMeTHbIE Opranu3Mbl. HaciienoBanue nmprus3HaKkos,
CLETUICHHBIX C TIOJIOM.

N3MenunBOCTh. BU1bl ”3MEHUYNBOCTHU: HEHACJIEACTBEHHAS U HACJIeACTBEHHAs. Posb
Cpelbl B HEHACJEJICTBEHHON HW3MEHUYMBOCTHU. XAapaKTepUCTUKA MOAUPUKAIUOHHON
W3MEHUYMBOCTH. BapuanuoHHBIM psij W BapuauuoHHas KpuBasd. Hopma peakiuun
npu3Haka. KonuuecTBeHHbIE M KaU€CTBEHHBIE MPU3HAKU U UX HOpMa peakiuu. CBoiicTBa
MOJU(PUKAIIMOHHOM U3MEHUYUBOCTH.

HacneactBenHas, wiM TeHOTUNHMYECKas, U3MEHYMBOCTh. KomOuHatuBHas
U3MEHYHMBOCTh. Mel03 U MOJOBOW MPOLIECC — OCHOBA KOMOMHATUBHON M3MEHYHUBOCTH.
Myranuonnass u3MeHUnMBOCTh. Knaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMHbple. Yacrota W nOpuuumHBl MyTanuil. Mytarennole  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PsIOB B HACIEeACTBEHHOM n3MeHunBocty H. . BaBunosa.



BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka uenoseka. Kapuotun uyenoBeka. OCHOBHbIE METO/IbI TCHETUKH YETIOBEKA!
TeHEAIOTMYECKUH, OJTM3HEIIOBBIN, IIMTOTCHETHICCKUH, OMOXMMUYECKUI, MOJIEKYIISIPHO-
TE€HETUYECKUM. CoBpemeHHOE ONpeIeIICHHUE r€HOTHUNA! MOJIHOTEHOMHOE
CEKBCHHPOBAHHWE, TE€HOTUIIMPOBAHHE, B TOM uwucie ¢ nomombto [IIP-ananu3za.
Hacnencrennsie 3a001eBaHus YeOBEKA: T€HHbIE 00JIe3HU, OOJIE3HU C HACIEICTBEHHOM
MPEIPaCIIONOKEHHOCTBIO, XPOMOCOMHBIE Oosie3Hn. ComaThyecKue W TeHEepaTHUBHBIC
myTanuu. CTBOJIOBbIE KJIETKU. [IpUHIMIBI 310pOBOro 00pas3a >KU3HHU, TMAarHOCTHKH,
npopUIakTUKM W JICUEHHMsS] TEeHETUYeCKHX OoJie3Hel. Menuko-reHeTnyeckoe
KOHCYJIbTUPOBAHHUE. 3HAYECHUE MEIUIIMHCKOW T€HETUKU B MPEIOTBPALICHUH U JICYEHUN
T€HETUYECKUX 3a00JIEBaHUI YEIOBEKA.

JemoHcTpanuun:

[Toptpets: I'. Mennenb, T. Mopran, I'. ne ®@pu3, C. C. YerBepuxos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuios.

Tabnuipl U cxeMbl: «MOHOTHOPUAHOE CKPEIIMBAHME U €T0 IIMTOTeHETHYECKas
OCHOBa», «3aKOH PacCHICIVICHUS M €ro IMTOTEHETHYECKas OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurubpunHoe ckpenmBanuey, «lluTonoruyeckre OCHOBBI JUTHOPUIHOTO
CKpemnBaHus», «Menosy, «B3zaumonencTBue auIebHBIX TEHOBY», «l eHeThueckue
KapTbl PAacTEHUW, MXUBOTHBIX M ueloBekay, «['eHeTmka mnoja», «3aKOHOMEPHOCTH
HACJIEIOBAHMUS, CIEINICHHOTO ¢ MOJIOM», «KapnoTumbsl 4enoBeka M )KMBOTHBIX», «Buibl
U3MEHUYMBOCTH», «MoaudukauronHas u3MeHYUBOCTh», «HacnenoBanue pesyc-
bakTopay, «I'eHeTuka rpynm KpoBuw», « MyTarimoHHas U3MEHUUBOCTDY.

O6opynoBanue:  Mojenu-anIuMKauu  «MOHOTHOPUIHOE  CKpEIIMBAHUE,
«Hemonmunoe  momuHupoBanue»,  «JuruOpumgHoe  ckpemmBanue»,  «llepexpéct
XPOMOCOM», MUKPOCKOIN W MuKporpenapat «Jpo3zoduna» (Hopma, mytanuu GHOpMbI
KpBUIbEB M OKPACKH Tela), repdapuii «I"opox moceBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

JlabopatopHass pabora Ne 5. «/3ydenwe pe3yabTaTOB MOHOTHOPUIHOTO U
JTUTHOPUIHOTO CKpPEITMBAaHUS y IP030( Ikl Ha TOTOBBIX MUKpOTIpenapaTaxy.

JlaGoparopuass pabora No 6. «M3yuenwe MoauQpUKAIMOHHON H3MEHYMBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psifia U BApUALlMOHHON KPUBOI».

JlabopatopHass pabora Ne 7. «AHamu3 MyTanui y Apo30(riibl Ha TOTOBBIX
MHKponpenapaTax.

[Ipaktuueckas padota Ne 2. «CocTaBiieHUE U aHAIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cesiekuust opranu3moB. OCHOBBI 0MOTeXHO0J10THH (3 yaca)

Cenekuus Kak HayKa M IPOLECC. 3apOKACHUE CEIEKIMU U JOMECTUKALUS. Y UCHHE
H. M. BaBunoBa o 1eHTpax MpOUCXOKIACHUS U MHOTOOOpa3usi KyJIbTYPHBIX PAaCTECHUH.
L{eHTpbl MPOUCXOKIEHHUS TOMAIIIHUX KUBOTHBIX. COPT, HOpoAa, IITAMM.



CoBpeMeHHbIE METOAbl CelleKIMU. MaccoBbIil M WHIAMBUAYAIbHBIA OTOOPHI B
CEJIEKUMU pACTEHHMH U KUBOTHBIX. OIIEHKAa 3KCTEpbepa. bBIM3KOpOACTBEHHOE
CKpemuBanue — uHOpuauHT. Yncras nunus. CkpeluBanue YiCThiX JuHui. ['ereposuc,
win rudpuanas cwia. HepoacrBeHHoe ckpemmBaHue — ayTOpuaumHr. OtnanéHHas
ruOpuan3anys U e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 U IMOJIy4Y€HUE IMOJIUIIIOU/IOB.
JIOCTHKEHUS CEJIEKIMN PACTEHNUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTtexHoI0rHs Kak 0Tpacis NpOU3BOACTBA. [ eHHAs MHKEHepUs. DTalbl CO3AaHUs
pexomOunantHOM JIHK w® Tpancrenneix opranusmoB. KierouHas uWH)XEHEpHs.
Kiterounsle KynbTypbl. MHUKpPOKIOHAIBHOE Pa3MHOXKEHHE pacTeHuil. KioHunpoBanue
BBICOKONIPOAYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U
studeckue npodnemsl. MO — reHeTH4ecKr MOIU(PHUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

[Toptpetsi: H. Y. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

TaOmuis! u cxeMbl: kKapTa «LleHTpbl IPOUCXOXKIACHHUSI 1 MHOTOOOPa3Hsl KyJIbTYPHbIX
pactenuit», «llopompl AoMamHUX KHUBOTHBIX», «CopTa KyJIbTYPHBIX PacTEHUN,
«Otpanénnas rudpunnzanus», «Padotel akagemuka M. @. IBanoBay, «Ilonummonaus»,
«OO0BbekThl  OMoTexHONOTHM»,  «KieTouHble  KyJabTypbl UM KJIOHHPOBAHHUEY,
«KoHcTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJISKU IUIOJOB U KOPHEIJIOJNOB JTUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypeusi « OCHOBHBIE METOABI M JOCTHIKEHHSI CEJIEKIIMA PACTEHUM U KUBOTHBIX
(Ha CENEeKUMOHHYIO CTaHIUIO, MJIEMEHHYIO ()epMy, COPTOMCIBITATENIbHBIN Y4acTOK, B
TEIUIMYHOE XO035HUCTBO, J1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoronuoHHAast OnoJiorusi (9 4yacos)

[TpenmnochlIKu BOSHUKHOBEHHS SBOIOIIMOHHON TEOPHH. DBOJIOLMOHHASI TEOPHSI U
e€ MecTo B Ouosoruu. BivsiHre 3BOIOIIMOHHON TEOpUH Ha Pa3BUTHE OMOJIOTUU U APYTHUX
HayK.

CBumerenbcTBa  dBOMONMH.  [lameoHTONOTHYECKHE:  MOCIEIOBATEIBHOCTD
MOSIBJICHUS BUJOB B TAJCOHTOJOTHYECKOW JIETOMHCH, TEPEXOaHbIe  (OPMBI.
buoreorpaduyeckue: cxoacTBo u pazanune GayH u Gaop MaTepruKoB U OCTPOBOB.

OMOpHOIOTHYECKHE: CXOJACTBA U pa3auuus 3MOPHOHOB pa3HBIX BHJOB
MO3BOHOYHBIX.  CpaBHHUTEIIBHO-aHATOMUYECKHE:  TOMOJIOTHYHBIE,  aHAJOTUYHBIC,
PYIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEJACTBEHHOCTM M OCHOBHBIX METa0OJMYECKUX IyTel Yy Bcex
OpTraHHU3MOB.



OpomonnonHasa teopust Y. Jlapsuna. IIpennocsuiki BO3HUKHOBEHUS TapBUHU3MA.
JIBIOKyIIME CHJIBI SBOJIIONMU BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MpU
OTPaHUYEHHOCTH  PECYpPCOB,  HEONpeNeN€HHas  W3MEHYMBOCTh, OOppba  3a
CYILIECTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bomouu (CTI) u e€ 0CHOBHbBIE MOJIOKECHHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIOLIHH.

JIBvxymmue critbl ((hakTOPhI) IBOJIOIMY BUIOB B IPUPOIe. MyTalMOHHBIN MPOIIeCC
Y KOMOMHATUBHAS U3MEHUYUBOCTD. [lomysiinoHHBIE BOJHBI U Apeid renoB. M3omsius u
MUTpaLys.

EcrecTBenHbiii  oTOOp — HampaBisiomuid - daktop  3Bomonuu.  Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh  OPraHU3MOB Kak pe3ynbTar 3Bojonuu. Ilpumepsr
PUCTIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UANO-aAANTALUH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (hOpPMBI BHI000pa30BaHMUS:
reorpauyeckoe, 3K0JIOTHYECKOE.

MakposBomorusi.  DopMbl  3BOIIOUMU:  (PuUIIeTHYECKas,  JUBEpPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpatuMocTh 3BOMIOLHUN.

[IponcxoxaeHne OT HeCHeUUaIu3upoBaHHBIX npenkoB. IIporpeccupyromas
crienuaIn3anvs. ATanTUBHAS padaLys.

JdemoHcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap,
3. I'ekkenp, @. Mronnep, A. H. CeBepiios.

TaOmumpl u cxembl: «Pa3BUTHE OpraHMYECKOrO MHpa Ha 3emiie», «3apOoblliu
MO3BOHOYHBIX >KUBOTHBIX», «ApXxeonTepukc», «PopMbl OOpbOBI 3a CYIIECTBOBAHUE,
«EctecTBeHHBIN 0TOOP», «MHOroOoOpasue coOpToB pacteHui», «MHoroobpasue mopos
KUBOTHBIX», «llomynsiuum», «MyTallMOHHAsE HW3MEHYUBOCTBY, «ApoMOpP(O3bD»,
«Mnuoananramuny, «O0mas nereHepanusy», «J[Bmwkymme cuibl dBomronuny, «Kapra-
cxema wMapuipyta mnyremectsus Y. Japsuna», «boppba 3a cyluecTBOBaHHEY,
«IIpucnocoOseHHOCTh OpraHU3MOBY, «I"eorpaduueckoe  BHUJI000pa30BaHUEY,
«IKOJOTUYECKOE BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH, HaOOp
IUIOZIOB U CeMsH, Koyulekiusi «[Iprumepsl 3alUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIX,
Mozenb «OCHOBHBIE HampaBleHUS HBOJMIOLMKW», OO0OBEMHas wMonenb «CTpoeHue
TOJIOBHOT'O MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, Kouiekius «PopMbl COXPaHHOCTH UCKOTTAEMbIX
KUBOTHBIX W PACTEHMID», Monenp ammmkanusa «llepekpéct XpomMocom», BIIAKHBIE
npenaparsl  «Pa3Butne Hacekomoro», «Pa3BuThme JATYIIKW», MHUKpONpenapar
«dpozoduna» (Hopma, MyTanuu (HOpMBI KPBUIHEB U OKPACKH TeJa).

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



Jlabopatopuass pabora Ne 1. «CpaBHeHue BUIOB 1O MoOp(doIorndecKkomy
KPUTEPUIO».

Jlaboparopnas padora Ne 2. «Onucanue nmpucrnocoOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEIBHOTO XapaKTepay.

Tema 2. Bo3HukHoBenue u pa3Butue xu3Hu Ha 3emte (10 yacos)

JloHay4yHblE€ TPEICTAaBICHUS O 3apOoXACHUM >KU3HW. HayuHble rumnoresbl
BO3HMKHOBEHUS KW3HU Ha 3emiie: a0MOTeHe3 U MaHCIepMusi. XUMHUUYECKasi IBOJIFOLHS.
AOGUOTEeHHBIN CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUUYECKUX. DKCIIEPUMEHTAILHOE
NOJATBEPKIACHUE XHUMHUYECKOW »HBomonuu. HauvanbHble 5Tanbl  OHOJOTUYECKOMN
somonuu. l'unoreza PHK-mupa. ®dopmupoBanne MeMOpaHHBIX CTPYKTYp U
BO3HMKHOBEHHE MpPOTOKIETKHU. llepBble KiIeTKM M HX HBoonusa. PopMupoBaHUE
OCHOBHBIX TPYMII )KUBBIX OPraHU3MOB.

Pa3Butne xu3HM Ha 3emse 1o 3paMm M nepuonaMm. Karapxeil. Apxelickas u
npotepo3oiickas 3pbl. [laneosolickas 3pa u €€ nepuoabl: KeMOPUNCKUA, OPJIOBUKCKUH,
CUJIypUMCKNN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUIA, MEJIOBO.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M TIeoJIOTMYEeCKuX MnpoueccoB. OCHOBHBIE ATallbl
HBOJIIOLIMU PACTUTEIBLHOTO U KUBOTHOTO MHpa. ApoMop(}03bl Y paCTEHUH U KUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIIIT 5KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpaxkeHue HBoJouud. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OBOJIOLMS YeJIOBEKa. AHTPOIOJIOrMsl Kak Hayka. Pa3Burhe mnpencTaBlieHUN O
IIPOUCXO0KJICHUH 4YeoBeKa. Meroabl n3ydeHus: aHtponoresHeza. CXOACTBa U pa3Inyus
YeJIOBEKa M )KUBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKa.

JIBwxymue cuibl (pakTopsl) aHTpororeHeza. HaciencrBeHHass U3MEHUMBOCTh U
€CTeCTBeHHbIN 0TOOp. OOIIEeCTBEHHbI 00pa3 >KW3HU, U3TOTOBJICHHUE OpPYIUN TpyAa,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaJAMM W BETBHU 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMelblid, YeloBek NpAMOXOIIui, YenoBek HeaHIepTAIbCKUM, UeloBeK pa3yMHBIH.
Haxonku vckomaeMbIX OCTaTKOB, BPEMsl CYLIECTBOBaHMS, 00JIACTh pacnpoCTpaHEeHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsl.

YenoBeueckne pacbl. OCHOBHBIE OOJIBIITUE PaChl: €BPOIMEOUHAS (€Bpa3HiicKas),
HErpo-aBCTpaionHasl (PKBATOpPHANIbHASI), MOHTOJOMIHAA (a3MaTCKO-aMEPUKAHCKAs).
YepTbl NPUCHOCOOJIEHHOCTH TMPEACTABUTENECH YENOBEYECKUX pac K  YCJIOBUSIM
cylecTBOBaHMs. ENMHCTBO yenoBevyecknx pac. Kpuruka pacusma.

JemMoHCcTpanum:

[Toptpetsr: @. Penu, JI. [1actep, A. U. Onapun, C. Mumiep, I'. FOpu, Y. JlapBuH.



Tabmuner u  cxembl: «Bo3aukHoBenue ComHeyHOM cucTeMbl», «Pa3Burtue
opraHuueckoro  mupa»,  «PacturenbHas — KieTka», <«OKUBOTHas  KJIETKay,
«IIpokapuotnueckast kierka», «CoOBpeMEHHasi CHCTEMa OPraHUYECKOTO MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YeJIOBEKa U YEIOBEKOOOPAa3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTHUYECKUX HAXOJOK MPEAKOB COBPEMEHHOTO YEIOBEKAY,
«/peBnenmme moan», «/peBHue moam», «llepBble  COBpPEMEHHBIE OO,
«YenoBeueckue pacb».

Oo6opynoanue: mynspku «[Iporcxoxknenue denoBeka» (OIOCTBI aBCTPAJIONUTEKA,
NUTEKAHTPOIA, HEaHJepTalblla, KPOMaHbOHIIA), CJIENKU WM U300pa’KeHUs KaMEHHBIX
OpyAuii  TEepBOOBITHOTO  YeJoBeKa  (KaMHHU-YOIIEphl,  pyOmia,  ckpebiia),
reOXpOHOJIOruYecKass Tadnauua, KoJulekuus «@POopMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX U PACTEHUI».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «/3ydeHuwe HCKOMAeMBIX OCTaTKOB pacTeHUN U
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust « DBOJIIOIMS OPTraHUYECKOTO MUpa Ha 3eMJiie» (B €CTECTBEHHO-HAYYHBIN
WJIM KpaeBeqUYEeCKU My3€eil).

Tema 3. Opranu3msl U OKpYy:Kamomas cpeaa (5 yaco)

DKOJIOTMS KaK HayKa. 3aJlaud M pa3lielibl 3KOJOTMU. MeTOabl 3KOJOTHUYECKUX
MCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl o0OMTaHMS OpPraHU3MOB: BOJIHAsA, HA3eMHO-BO3AYLIHAs, IIOYBEHHas,
BHYTPUOPTaHU3MEHHASI.

Oxkonornueckue  dakropel.  Kimaccudukanus  dKoIOTHMUECKHX  (PAKTOPOB:
abnoTnyeckne, OMOTUYECKUE U aHTPOTIOTeHHBIE. J[eiicTBIE IKOJIOTHYECKUX (PAKTOPOB Ha
OpTaHU3MBI.

AbGuoTtnueckue (QakTopbl: CBET, TEMIeparypa, BIAXHOCTb. POTONEPUOIU3M.
[IpucnocoGeHus: OpraHu3MOB K JIEUCTBHIO a0MOTHYECKUX (akTopoB. bruonorudeckue
PUTMBL.

buotnueckue dakTopbl. Buabl OHMOTHUECKUX B3aMMOJCUCTBUNA: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOMO3 u ero ¢opmel. [lapazutusMm, koomepauus, MyTyallu3M,
KOMMEHCAJIU3M  (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HaueHre OWOTHYECKUX B3aMMOJICUCTBHM MJii CYIIECTBOBAaHUS OpPraHW3MOB B
MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTePUCTUKU MOMyisairi. OCHOBHbBIE TOKA3aTeNN MOMYJISLUN:
YUCJIEHHOCTD, TIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT, MUrpanus. JluHamrka
YUCJIEHHOCTH MOMYJISIIIUU U €€ PEryJIsius.

JleMmoHcTpanuu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynee, O. ['exkensp.



Tabmumsr 1 cxembl: kapta «[Ipuponnbsie 30HBI 3emum», «Cpenbl oOUTaHUA
opranu3moBy»,  «®Dotonepuoguzmy»,  «llomymsmum»,  «3aKOHOMEPHOCTH  pOCTa
YHCIIEHHOCTHU NOMyJSiuu nHQy30pun-TyPenbkm», «[lumensie nenm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnass pabora Ne 3. «Mopdosnornyeckue OCOOCHHOCTH PACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHass padbora Ne 4. «BiusgHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJeycay.

[Ipaktuueckas padora No 2. «[loacu€r MIOTHOCTHM MOMYJSLUNA Pa3HBIX BUIOB

pacTEeHUI».
Tema 4. CoodmecTBa u dkojorundeckue cucrembl (10 yacos)
CooOmectBo opraHu3mMoB — OwuoueHo3. CTpyKTypsl OuoOLEHO3a: BHUAOBAs,

MIPOCTPAaHCTBEHHAs, Tpoduueckas (muiienas). Bugasi-nomunanTel. CBsizu B OUOIIEHO3E.

DKoJoru4eckue cucteMsl (3kocuctemsl). [lonaTue 00 skocucTteme 1 OMOreoeHo3e.
OYHKIMOHAIBHBIE KOMITIOHEHTHI YKOCUCTEMBI: TIPOIYIIEHTHI, KOHCYMEHTBI, PEAYLICHTHI.
KpyroBoport BeniecTB v NOTOK SHEPTUH B 3KOcUcTeME. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsl. [lumessie nenu u cet. OCHOBHBIE MMOKA3aTENN 3KOCHCTEMBL: OMomacca,
MPOIYKIHUS. JKOJOTUYECKUE MHUPAMHIBI: TMPOAYKIIMH, YHUCIEHHOCTH, OMOMAaCCHI.
CBolicTBa 3KOCHCTEM: YCTOMYMBOCTB, CAMOPETYJsius, pazsutue. Cykueccus.

[Ipuponnble S3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMA XBOMHOTO WIIH
HIMPOKOJUCTBEHHOT O JIeca.

AHTPOTIOTEHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Yp0603KOCUCTEMBL.
buonoruueckoe 1 X03sUCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpazue kak (¢akTtop ycTOWuMBOCTH 3KocucteM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3eMIle.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl.
XKuBoe BemectBo u ero (Qynkmuu. OcobenHoctn Ouochepsl Kak TIIOOATBHOU
sKOcHCTEeMBI. /[[uHamMuueckoe paBHOBECHE M 0OpaTHas CBs3b B Ouocdepe.

KpyroBopots! BeliecTB 1 OMOre0OXMMHUYECKHE ITUKIIbI 3JIEMEHTOB (yTiepo/ia, a30Ta).
3oHanbHOCTHL OMocheprbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseyecTBO B Onochepe 3emiin. AHTPONMOTEHHBIE M3MEHEHHUs B Ouocdepe.
I'moGanpHbIE PKOJIOTHYSCKUE TTPOOIICMEL.

CocymiecTBoBaHUE TPUPOBI U YesoBeuecTBa. CoxpaHeHne OMopazHooOpa3us Kak
OCHOBa yCTOMYMBOCTH Ouocdepbl. OCHOBA pallMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMU
pecypcaMu U WX UCHoJb30BaHue. JJocTrkennst OMONIOTHMU U OXpaHa NpUpOIbL.

JeMmoHCcTpanum:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupet u cxemsl: «[lumeBbie nenu», «bUOLIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmectBay, «llenn nuTaHuA», «DKoOJIOTHYECKass MHUPAMUJIAN,



«buochepa u uenoBek», «IKocucTEMa HIMPOKOJHMCTBEHHOTO Jeca», «IKOocucTema
XBOMHOrO Jecay, «buoueHo3 Bogoéma», «ArpoueHos», «IIpumepHbie aHTPONOTr€HHbIE
BO3JCUCTBHSI HA TMpUPOAY», «BaXHeWlne WCTOYHUKM 3arps3HEHHMs BO3AyXa U
IpyHTOBBIX BOA», «llouBa — BakHeWmias coctapistomas Ouocdepb», «DakToOpbl
nerpaganuu nousy, «llapaukoBsiil 3¢ ey, «PakTOphl PaIMOAKTUBHOTO 3arps3HEHUS
ouocheps», «O6mas ctpykrypa 6nocheps», «Pacnpocrpanenue xu3Hu B 6uochepey,
«O30HOBBINA 3kpaH Ouochepr», «KpyroBopor yriepoma B 6mochepe», «Kpyroropot
a30Ta B IPUPOIE.

O6opynoBanue: Mojenb-anmuInkanus «TunuuHele OMOLIEHO3b», TepOapuii
«PacTtutenbHble cooOmIecTBa», KoJulekiuu «buoiienos», «BpeauTenu BakKHEUIIUX
CEJIbCKOXO3SICTBEHHBIX KYJBTYp», repdapuu U KOJUIEKUHWH PACTEHUH M >KHUBOTHBIX,
MpUHAAJIEKANIME K Pa3HbIM 3KOJOTMYECKUM TpynmnaM OJHOro Buaa, KpacHas kHura
Poccuiickoii @eaepannu, n300pakeHHs] OXPAHIEMBIX BUJIOB PACTECHUM U )KUBOTHBIX.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMEBI 110 BUOJIOT'IN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

Cornacao ®I'OC COO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3YJIbTaTaM OCBOCHUS
oOyJarlomuMuca TOporpaMM  CpelHero  olmero  oOpa3oBaHUA:  JTUYHOCTHBIM,
METanpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JAMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mpeaMmera «buosorus»
BBIJICJICHBl CJIEAYIONIME COCTAaBJSIONIME: OCO3HAHHWE OOYYalOUMMHUCA POCCHUICKOMN
rPaXJaHCKOM HIAEHTHUYHOCTH — FOTOBHOCTHM K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U
CaMOOTIPEICIICHUIO, HAJIMYUE MOTUBAIIMU K OOYYEHHMIO OMOJIOTHH, IIeJCHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
HUCTOPUYECKUX TPATUIUNA  pa3BUTUS OMOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTH 00YYarolIuXcsi PyKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMHM, MNPUCYIIMUMH CHUCTEME OHOJIOTMYECKOro OoOpa3oBaHus,
HaJIMYue SKOJOTMYECKOrO IMPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
YKA3HCHHBIE IIJIaHBI.

JInuyHOCTHBIE pe3ynbTaThl OCBOCHUSA Ipeamera «buonorus» gocTUraroTcss B
€IMHCTBE y4eOHOU U BOCIUTATEILHOM JEATeIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUMCKMMHU  COLIMOKYJBTYPHBIMH, HMCTOPUYECKUMH M JTYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TIPUHSATBIMA B OOIIECTBE MpaBUIaMU W HOPMaMH TOBEJAEHUS U
CIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHMS, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEW MO3ULMHU JIMYHOCTH, IMATPUOTU3MA, YBAXKEHUS K 3aKOHY U IIPABOMOPSIIKY,
YeJIOBeKY TpyJa U CTapuieMy TOKOJEHUI0, B3aUMHOIO YBa)XXEHHUS, OEpeKHOTO
OTHOIIEHUSI K KYJbTYPHOMY HACICIUI0 U TPaguLIMsIM MHOTOHAIMOHAJIBHOTO Hapoja
Poccutickon @enepanuu, Mpupoae U OKPYKAKOILIEH Cpeae.

JImdHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHOTO mpenMera «bUoNoTus) TOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOImUXCS  PYKOBOJICTBOBATHCS
chOpMHUpPOBAHHOW BHYTpPEHHEW TO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO O0OIIeCTBa, paCIIMPEHHUE >KU3HEHHOTO OMbITa W OIbITa
JNEATEIPHOCTH B IMPOLECCE peaar3allii OCHOBHBIX HANpPAaBICHUM BOCHUTATEIBHOU
NEATEIbHOCTH, B TOM YUCJIC B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOY4YaIOIIErocss Kak aKTUBHOTO HU
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB M OOS3aHHOCTEH, YBOKCHHUE 3aKOHA U
IIPaBOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON NEATEIHHOCTH MPU CO3JaHUU YICOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX M MTO3HABATEIBHBIX 33/1a4, BHIMIOJTHEHUN OMOJIOTHICCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPEACNISITh COOCTBEHHYIO TMO3UIIUIO MO OTHOIICHUIO K SIBJICHHUSAM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATH B CBOMX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C pPa3HBIMH YOCKICHUSMHU, KYJIbTYPHBIMH IIECHHOCTSIMHU U
COLMAIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IMPOIIECCE COBMECTHOTO BBINMOJHEHUS yUCOHBIX,
MMO3HABATENIbHBIX M MCCIEA0BATEIbCKUX 3a7a4, YBAKUTEIHHOTO OTHOLICHHS K MHEHUIO
OTNIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOIIPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUICKON T'PaKJAHCKOW HJICHTUYHOCTH, MaTPUOTHU3MA,
YBaKEHUSI K CBOEMY HapOJy, UyBCTBAa OTBETCTBEHHOCTH mepea PoauHoil, ropaocTu 3a
CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYyJIbTYpy, MNPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOILIEHHE K NPUPOJHOMY HACIEAUI0 W TNaMITHUKAM MPHUPOIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJT POCCUMCKUX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTUH, TIOHUMaHUS 3HAYCHUs OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CHyKeHuio u 3amure OtedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCH HA MOPATIHLHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJUTENISM, CO3JaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LIEHHOCTEH CEMEWHOW >KM3HU B COOTBETCTBUU C TPAAULIUSIMU
Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETHUKY OBITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHMMAHUE YMOIMOHATBHOTO BO3/IE€HCTBHS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQ&KEHHIO B pPa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JIMUYHOCTH;



S) ¢usnyeckoro BocnUTaHHMA, (PopMUPOBaAHHUA KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

MOHMMAHHUE U pean3alus 3J0pPOBOr0 M 0e30macHOro olOpas3a >KM3HHU (3A0pPOBOE
NUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX MpPaBWJI U HOPM, COAJaHCUPOBAHHBIA PEKUM
3aHATHHI U OTHbIXA, peryisipHas pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PHU3UYECKOMY U TCHUXHUYECKOMY
3J10pPOBBIO;

MOHUMAaHUE IIEHHOCTH MPAaBUJI UHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO O€30MacHOI0
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JTIOJEH;

OCO3HaHUE TMOCJIEICTBUM M HENPUATUS BPEIHBIX MNPUBbIUEK (YNOTpeOIeHUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBA, TPYIAOJIIO0HE;

TFOTOBHOCTb K aKTHBHOW JEATEIBHOCTH TEXHOJOTMYECKOM M  COLMAJIBHOU
HaIlPaBJIEHHOCTH, CHOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIEHO
BBITIOJIHSTH TAKYIO IESITENbHOCTD;

MHTEpPEC K pa3Iu4yHbiM cdepaM npodecCHOHATbHON JeATENbHOCTH, YMEHHE
coBepIIIaTh OCO3HAHHBIN BBIOOP OymyIned mpodeccuu U pean30BbIBaTH COOCTBEHHBIC
KU3HECHHBIC TUUIaHbL;

TOTOBHOCTBh M CLIOCOOHOCTH K 00pa30BAHMIO U CaMOOOPa30BaHUIO HA MPOTKEHUN
BCEM KU3HU,

7) 3K0JIOTM4YECKOT0 BOCIIUTAHMSA

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPUPOIE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHHE  YPOBHS  AKOJOTMYECKOW  KYJbTYpbl: INPUOOPETEHHE  OIbITa
MJIAHUPOBAHMS MTOCTYNKOB M OLEHKH KX BO3MOKHBIX MOCIEACTBUN NIl OKpYyKarouen
Cpelbl;

OCO3HaHUE II00aTbHOT0 XapaKTepa IKOJIOTHYECKUX MPOOJIEM U MyTel UX pelieHus;

CIIOCOOHOCTH MCIOJIb30BaTh NMPUOOpETaeMble MPU W3YyYEHUU OWOJIOTHM 3HAHUS U
YMEHUS MPU PELICHUU MPOOJIEM, CBA3AHHBIX C PALlMOHAIBHBIM MPUPOIONOIb30BAaHUEM
(cobnroneHue mpaBui TOBEACHUS B MPUPOJIEC, HANPABIECHHBIX HAa COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, brocdeps);

AKTUBHOE HENPUATHE JIEWCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOUIEW NPUPOAHOMN
cpele, yMEHUE TMPOTHO3UPOBATH HEOJArONMPHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS
npearnpuHUMaeMbIX IEUCTBUM U MPEJOTBPAIATh UX;

HaJU4Hhe pPa3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpHI,
ONbITa AESATENBHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
MMH B NO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAJIBHON MPAKTUKE, TOTOBHOCTU K
YUYaCTHIO B IPAKTUYECKOM JESITEIbHOCTH IKOJIOTMYECKON HAMPaBIEHHOCTH;



8) neHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM MNPAKTUKH, OCHOBAHHOTO HA JUAJOTe KYJIBTYD,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATENbCKOW KyJIbTYpbl KakK CpeICTBa
B3aUMOJICHCTBUS MEXIY JIIOAbMU U IO3HAHUS MUPA;

nmoHMMaHue crnenudukn OWONOTMM KaK HAayKW, OCO3HaHHMsI €€ poju B
(GOpMHUpPOBaHUM  PAMOHAIBHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM  II€JIOCTHOTO
Ipe/ICTaBlICHUs 00 OKpPYKAIOIIEM MUPE KaK O €IMHCTBE IPUPO/IbI, YETOBEKa U OOIIECTBA,
B TIO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpoOJeM COXpaHEHUs
MPUPOTHOTO PAaBHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJOTMU [UIsi COBPEMEHHON UMBHIIM3AIUU:
o0ecrieueHrss HOBOTO YPOBHSI Ppa3BUTHS MEIULIMHBI, CO3/IaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJEMbl Pa3BUTHS YEIIOBEUYECTBA,
MOMCKa MyTeW BBIXOAA U3 TJOOATBHBIX 3KOJIOIMYECKUX Npo0ieM U oOecredeHHs
nepexofa K yCTOMYHMBOMY pPa3BUTHIO, PALIMOHAJIBHOMY HCIIOJIb30BAHUIO TPHPOIAHBIX
pecypcoB U (POPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTHYECKUX 3HAHUW B IIEJISIX MOBBIIICHHUS
o0Ime KyJIbTyphl, €CTECTBEHHO-HAYyYHOH TpPaMOTHOCTH, KaK COCTAaBHOM 4YacTH
(YHKLIMOHAIBHOM TIpPaMOTHOCTH OOy4aromuxcs, (OpMHPYEMOM TMpU  HU3YYECHHH
OMoJI0TrNY;

NOHMMAaHUE CYIIHOCTH METOJOB IIO3HAHUSA, HCIIOIB3YEMBIX B ECTECTBEHHBIX
HayKax, CHOCOOHOCTH HMCMOJB30BaTh MOJydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS
SBJICHUN OKPYKAIOIIEro MUpa U MPOUCXOJAIIMX B HEM W3MEHEHUI, YMEHUE NEeaTh
000CHOBaHHBIE 3aKJIIOYEHUsI HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C
LEJIBIO MOTYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIbHO UCTIOTIB30BaTh OMOJIOTHUECKIE 3HAHUS [T PELICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IEHHOCTH HAy4YyHOU JESTENbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TTOJTYYCHHUIO HOBBIX 3HAHUM 1O OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ysibTaTbl OCBOEHUS yuyeOHOTro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAuMMble g (OpMUpOBAHUS  MHUPOBO33PEHUS  O00YyYarOLIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHbIE TIOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CTICIIU(PUKY METOIOB TTO3HAHUS, UCTIOJIb3yEeMbIX



B €CTECTBEHHBIX HayKaxX (BEILECTBO, PHEPIrUs, SBJICHUE, IMPOLECC, CUCTEMA, HAYYHBIN
dbakT, TOPUHLMUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHE,
HaOII0ICHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHX), YHUBEPCAIbHbBIE y4eOHbIE 1€UCTBUS

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, PEryJsITUBHBIC), o0ecreunBaoIIne
dbopmupoBanre (YHKIMOHAIBHOW TPAaMOTHOCTH M  COLMAJIBHOM  KOMIIETCHIIMH
oOyvaronuxcs, CIIOCOOHOCTB 00yJaroIuXxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHWS W YHUBEpCAJbHbIE Yy4eOHbIE
NEUCTBUS B MO3HABATEIPHOW U COLIUMAJIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJabTaThl OCBOEHHUS IMPOTPAMMBI  CPEAHEro  OOIIEro
00pa3oBaHUsl IOJDKHBI OTPaXkKaTh:

OBjajieHue YHHMBEPCAJbHBIMHM Y4eOHbIMH MTO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a3oBble JOTHYECKHE AeiiCTBHSL:

CaMOCTOSTENbHO (OPMYIUPOBATH M aKTyaJIU3UPOBATh MPOOJIEMy, paccCMaTpPUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUW MPHUEMBI JIOTHUECKOTO MBIIUICHU (aHAIK3a,
CUHTE3a, CpaBHEHU S, KiIaccuukamum, 00001IeHHUs ), pACKPHIBATH CMBICI OMOJIOTMYECKUX
MOHATUM (BBIACIATh MX XapaKTEpHbIC IMPU3HAKHU, YCTAHABIMBATH CBSI3U C JAPYTHUMU
MIOHSATUSIMU );

ONPENEIIATh LIEJIH JEATeIbHOCTH, 3a1aBas MapaMeTPbl U KPUTEPUU UX JIOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTH C MOCTABJICHHBIMU LESIMU;

MCIIOJIb30BaTh OUOJIOTMYECKUE MOHATHS 111 00BbACHEHHS (DAKTOB U SIBJICHUH KUBON
MIPUPO/JIBI;

CTPOUTH JIOTUYECKUE PACCYKJIeHUS (MHIyKTUBHbBIC, JETYKTUBHBIC, 10 aHAJIOTHH),
BBIABJISIT 3aKOHOMEPHOCTH W NPOTUBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSIX,
(OopMyIMpPOBaTh BHIBObI U 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA AJIA MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OHMOJIOTHUYECKUX 00BEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTO POJIa, BHISIBICHHBIX B PA3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUJIaH pELIEHUS MpoOJieMbl C Y4YETOM aHaiu3a HMEIOLIUXCS
MaTepHualbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OIIEHUBATh COOTBETCTBHE PE3YyJbTAaTOB
LIEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATH W BHITIOJNHATH PabOTy B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeiCTBUS:

BJIa/IETh HABBIKAMHU Y4€OHO-HCCIIENOBATENbCKOW U TMPOEKTHOW JAESITEeIbHOCTH,

HaBbIKaMU pa3peleHus mpodiieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY



MOMCKY METOJIOB PELICHHS] MPAKTUYECKHX 3ajJlay, MPUMEHEHUIO Pa3JIMYHbIX METOJIOB
MMO3HAHUS;

HCTIOJIB30BaTh Pa3IMYHbIE BU/IbI ICSITEILHOCTH 10 MOTYYEHUIO HOBOT'O 3HAHUSI, €TO0
MHTEpIpETalry, MpeoOpPa30BaHUIO U TPUMEHEHHUIO B yU€OHBIX CUTYaIlUAX, B TOM YHUCIIE
IPU CO3/IaHUU YYEOHBIX U COITUATBHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBI THIT MBIIUICHUS, BIAJACTh HAYYHOW TEPMHUHOJOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTb U  (OPMYJIHPOBATh COOCTBEHHBIE 3a/laud B  00Opa3oBaTEIbHOU
NESTENbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBIISIT IPUYMHHO-CIICACTBEHHBIC CBSI3HM M aKTyaJIU3UPOBATH 33]1a4y, BbIJABUTATh
TUIIOTE3Y €€ PeIlIeHMs], HAaXOAUTh apTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX YTBEPKICHUI,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEILICHHUS;

aHaJM3UPOBaTh MOJYUYEHHBIC B XOJE PEHICHUS 3aadydl Pe3yJIbTaThl, KPUTUUECKU
OIICHUBATh X JI0OCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

OCYUIECTBJIATH LIeJIEHAIIPABICHHBIN TOUCK MIEPEHOCA CPEACTB U CLIOCOOOB JIEHCTBUSA
B NMPOo(HECCUOHANBHYIO CPENY;

yMETh TIEPEHOCUTh 3HAHMUS B T[O3HABATEIbHYIO U MPAKTUUYECKYIO OO0JacTh
KUZHEACATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJICH, NTPE/IJIaraTh OPUTHHAIIbHBIC TTOJAXObI U PEIICHUS, CTABUTD
MpOoOJIEMBI U 3a/1a4H, TOMYCKAIOIINE abTEPHATHBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3NIMUHBIX HCTOYHUKAX WHMopmaiuu (Tekcre y4eOHOro
ocoOus, HAyYHO-TIOMYJISIPHOU JTUTEpaType, OMOJIOTHYECKUX CIOBAPSAX U CIIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B HHTepHeTe), aHaau3upoBaTh HWHQPOpPMAIIUIO
Pa3ITUYHBIX BUJOB U (POPM Ipe/ICTaBIICHUS, KPUTUIECKU OIICHUBATH €€ TOCTOBEPHOCTD U
HETPOTUBOPEUUBOCTb;

dbopMyIUpPOBATH 3aMPOCH] U MPUMEHSTH Pa3JIMYHbIC METOJIBI MIPH MOKCKE U 0TOOpE
OunoJiornyeckoi nHpopmaIuu, He0OXOUMOM ISl BEITIOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTarb  OMBIT  HMCHOJIB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUW, COBEPUICHCTBOBATh KYJbTYPy AaKTUBHOTO HCIOJIb30BAHUSI Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY IIPEACTABICHHS OMOIOTHYECKON
uHopManu (cxemsl, rpadyKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JIPYToe);

MCIIOJIh30BaTh HAYYHBIN S3BIK B KQUECTBE CPEACTBA MPHU paboTe ¢ OMOIOTHIECKOM
uH(opMaIuen: TPUMEHSITh XUMHYECKHe, (Pu3nyeckne W MaTeMaTUYeCKUe 3HAKU U
CUMBOJIBI, (hOpMYIIBI, a00pEeBUATYPY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPEOOPa30BHIBATH
3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;



BIIQJICTh HABBIKAMH PACIIO3HABAHUS W 3alUThl WHGOpMAIMK, WHPOPMAITMOHHOM
0€30MacHOCTH JTMYHOCTH.

OBJajieHHe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM J1€HCTBUSIMU:

1) o0menme:

OCYIIECTBJISATh KOMMYHHKAIIUM BO BceX cepax >KM3HU, aKTUBHO Y4YacCTBOBATh B
JUAJIOre WA JUCKYCCUU IO CYHIECTBY 00CYKIaeMOM TeMbI (YMEHUE 331aBATh BOIIPOCHI,
BBICKA3bIBATh CYXKJIECHUS OTHOCUTEIHLHO BBITOTHEHUS TPEIjIaraéMon 3a/1aui, YYUTHIBATh
MHTEPECHI U COTJIaCOBAHHOCTD MO3ZUIINI IPYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCUHN);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa  OOLIEHUS, TOHMMAaTh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BOZHUKHOBEHHUS KOH(JIUKTHBIX CUTYyalluil, YMETh
CMSATYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BIIQJIETh Pa3jMYHBIMH CIIOCOOAMU OOIICHWS ¢ B3aUMOJICHCTBHUS, TOHHUMATh
HaMEpEeHUsl JPYTUX JIOJIeH, TPOSBISTh YBAXKUTEIbHOE OTHOIIIEHUE K COOECETHUKY U B
KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) cOBMeCTHAsl 1eSITeJbHOCTh:

MOHUMATh U UCTIOJI30BaTh MMPEUMYIIIECTBA KOMAaHTHOW U MHIUBUAYATHHOU pabOThI
MIPH peIIeHNH OUOJIOTHYECKOM MPoOIIeMbl, 000CHOBBIBATH HEOOXOUMOCTh TPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIIEHUH Y4eOHOM 3a1a4H;

BBIOMPATH TEMATUKY M METOBI COBMECTHBIX JICHCTBUH C yI€TOM OOITUX HHTEPECOB
¥ BO3MOYKHOCTEH Ka)JI0T0 YiIeHa KOJIJICKTHBA,

PUHUMATH IEJIM COBMECTHOU JIEATEIbHOCTH, OPTaHU30BBIBATH U KOOPJAMHUPOBATH
JNEUCTBUS 10 €€ TOCTUKEHUIO: COCTABIIATD IIJIaH AECUCTBUN, PACIIPEACIIATH POJIU C YIETOM
MHEHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OILICHMBATh KaueCTBO CBOETO BKJaJa W KAXKJIOTO YYaCTHHKA KOMAHIbI B OOIIHIA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTh  HOBBIE TIPOEKTHI, OILIGHUBATh WJIEM C TIO3UIIMU  HOBH3HBI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETUYECKOE MOBEAICHNE B PA3IUYHBIX CUTYAIIUsX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUIIMATHBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIB30BaTh OMOJIOTHYCCKUE 3HAHUS JIJIS BBISABIICHUS MPOOJIEM M MX PEIICHUS B
KU3HEHHBIX U YYEOHBIX CUTYaLUSX;

BBIOMPATHh HA OCHOBE OMOJIOTUUECKUX 3HAHUH TIEJIEBIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSX M MOCTYIKAaX MO OTHOIICHHIO K )KHBOW MPUPOJIE, CBOEMY 30POBBIO U
3I0POBBIO OKPYKAIOILNX;



CaMOCTOSITEJIbHO  OCYLIECTBJISATh IMO3HABATENbHYIO JICSTENBHOCTh, BBIABIISThH
npo0JieMbl, CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJauyd B 0O0pa30BATEIIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSTENIbHO COCTAaBJISITh IUIAH PEIICHUs] MPOOJIEMBbl ¢ YYETOM HMEIOIIUXCA
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBATH €ro, OpaTh OTBETCTBEHHOCTHh 3a
pELICHuUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBATh (DOPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3PYIUMLMUA B Pa3HbIX
00JacTAX 3HAHUHM, IMOCTOSHHO IMOBBINIATH CBOW OOpa30BATENbHBIA M KYJIbTYPHBII
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMHU MO3HABATEIbHOW pepIEKCHH KAaK OCO3HAHUS COBEPLIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BATh
npuéMbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTHBbI M apryMEHThl JPYrUX TMpU aHAIW3€ Pe3yJbTaTOB
NEeSATENBHOCTH;

3) npuHATHE Ce0s M APYTHX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

MpUHUMATh MOTHBbI M apryMEHTBbl JPYrMX TP aHAJIU3€ pPE3yJbTaTOB
NeSTENbHOCTH;

pHU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YEJIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0cBoeHUs nporpammbel COO no Guosioruu Ha 6a30BOM
YPOBHE BKIIIOHAIOT crneuuduueckue g yuyeOHoro mnpenmera «buosnorus» HayudHble
3HaHUSA, YMEHHUS M CHOCOObI JEWCTBHI 1O OCBOCHHIO, WHTEpPHpPETAluud U
npeoOpa3oBaHUI0 3HAHHWM, BHIBI JAEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUA U
INPUMEHEHUIO 3HAaHUN B pa3IUYHbIX Y4YEOHBIX CUTYyallUAX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYyallUsX, CBSA3aHHbIX C Ouojorumeil. B mnporpamme mnpenMeTHble
pe3yJIbTaThl IPEICTABIEHBI IO FOJaM 00yUYEHUsI.

[IpenmeTHbIe pe3ynbTaThl OCBOCHMS YueOHOTO npeameTa «buonorus» ¢ 10 knacce
JOJKHBI OTPaXKaTh:



c(hOpPMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYyYHOT'O 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa U HAyYHOTO MHUPOBO33PEHUS, O BKJIAJAE POCCUUCKHX U 3apyO€KHBIX YUEHBIX-
OMOJIOrOB B PAa3BUTHE OWMONOTMM, (PYHKIMOHAIBHONM TI'PAaMOTHOCTH 4YeEJIOBEKa JUIsl
pelIeHNUs KU3HEHHBIX 3a/1a4;

YMEHHUE PacCKpbIBaTh COAEPKaHUE OMOJIOTMYECKUX TEPMHUHOB U MOHSATUM: JKU3HB,
KJIETKa, OpraHu3M, MeTab0au3M (0OMEH BEIIECTB U MPEBPAILCHUE SHEPTUH ), TOMEOCTAa3
(camoperynsuusi), YpoBHEBasi OpraHM3alMsl >KUBBIX CHCTEM, CaMOBOCIIPOU3BEICHHE
(penpoayKuusi), HacJIeJCTBEHHOCTh, U3MEHUYUBOCTD, POCT U PA3BUTHE;

yMEHHE M3JaraTb OWOJIOTUYECKHME Teopuu  (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAs, LIEHTpajbHasl JOrMa MOJIEKYJIApHON Onosorun), 3akonsl (I'. Menaens, T.
Moprana, H. 1. BaBunoBa) u ydyeHust (0 UEHTpaxX MHOIrooOpa3usi U MPOUCXOKIACHUS
KynbTypHbIX pacteHuid H. M. BaBunosa), onpenensars rpaHullbl UX OPUMEHUMOCTH K
’KUBBIM CHCTEMAM;

YMEHHUE BIJIAJIETh METOJAaMU HAYYHOTO MO3HAaHHUA B OMOJIOTMH: HAONIOACHHE U
ONKMCAHUE >UBBIX CHUCTEM, MPOLECCOB M SBJICHUN, OpraHu3alusi M MPOBEACHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIJIBH)KEHHE THUIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
MEXIYy HUCCIEIyeMbIMH BEJIMYMHAMU, OOBSCHEHHE TOJYUYEHHBIX PE3yJIbTaTOB,
MCIIOJIb30BaHHBIX HAYYHBIX MOHITHH, TEOPUH M 3aKOHOB, YMEHHE JeJaTh BBIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIEIATh CYLIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
9YKapUOT, OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOEHHOCTH MPOIIECCOB:
oOMeHa BEILECTB U MpEBpallleHUs] SHEPTUU B KJIETKE, (POTOCHHTE3a, MIACTUYECKOTO U
HPHEPreTUUecKoro OoOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a, OIUI0I0TBOPEHMUS,
Pa3MHOXEHUS, UHANBUIYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€HE3);

YMEHHE TPUMEHATh TMOJyYeHHbIE 3HAaHUS i1 OOBSCHEHUS OMOIOTHYECKUX
MPOLIECCOB U SIBJICHUM, ISl IPUHATHS MPAKTUUECKUX PEIIEHUI B MOBCEAHEBHON KU3HU
C LeJblo0 obecrieueHUs 0€30MacCHOCTH CBOETO 3[0POBBbS M 30POBBS OKPYKAIOIIUX
JoJIed, COOMIOACHUSI HOPM IPaMOTHOTO TIOBEICHHS B OKPY>KaIOIe PUPOAHON cpele,
MOHUMaHUE HEOOXOAMMOCTH HMCIOJIb30BAaHUS JOCTHKEHU COBPEMEHHON OMOJIOTMU U
OMOTEXHOJIOTUM JIJISl pallMOHATILHOTO MPUPOI0OIb30BAHUS;

yYMEHHE pelaTh JIeMEHTapHble TeHEeTUUECKUEe 3aa4yd Ha MOHO- M AUTHOpUIHOE
CKpEIlMBaHUE, CLEIUICHHOE HacjlelI0BaHUe, COCTaBISATh CXEMbl MOHOTHOPUIHOTO
CKpEUIMBaHUs JIsl MPE/ICKa3aHusl HACTIEA0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATD JJAOOPATOPHBIE U NMPAKTUYECKUE pabOThI, COONIOAATH MpaBUia
npu paboTe ¢ yueOHBIM U JTa00paTOPHBIM 000PYAOBAHUEM;

YMEHHE  KpUTHYECKH OLEHUBATh M  HHTEPIPETHUPOBATH  HHPOPMAIUIO
OMOJIOTHYECKOTO COJEpKaHMs, BKIIOYAIOIIYIO MCEBIOHAYYHbIEC 3HAHUS U3 Pa3IHMuHBIX
HUCTOYHHUKOB (CpeAcTBa MAacCOBOM HMH(pOpManuM, HaydyHO-NONYJSIpHbIE MaTepualbl),



TUYECKHE aCMeKTbl COBPEMEHHBIX HCCIEAOBaHMNW B  OHOJOTHUH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOrMYECKy0 MH(GOPMALIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUUHBIN anmapar OUOJOTHUH.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJHKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUH O MECTE U POJIN OMOJIOTHH B CUCTEME HAyUYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI
MHUpa U HAyyHOTO MHPOBO33PEHMs, O BKJIAJ€ POCCUHCKUX MU 3apyOeKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTUHU, (PYHKIIMOHAIBHONM T'PAMOTHOCTH YEJIOBEKa IS
peIIeHNs KU3HECHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEp)KaHHWE OMOJOTMYECKMX TEPMUHOB M TOHSATUMN: BUJ,
NOMYJSIMSI, TeHO(OHA, HBOJNIOLMS, JBUXKYLIME CWIbl ((HakTOpbl) 3BOJIOLUH,
MPUCIIOCOOJIEHHOCTh ~ OPraHM3MOB, BHJA000pa30BaHUE, 3SKOJOTUYECKHE (PaKTOpBI,
HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PEIYLECHTHI, e MUTAHUs, YKOJIOTHYECKas
nupamuia, OuoreoieHo3, onocdepa;

yYMEHHE H3JlaraTb OMOJIOTHUYECKHE TeopuH (dBontonoHHas Teopus Y. [lapsuHa,
CUHTETUYECKass TEOpHUsl DBOJIOLMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apOAbIIIEBOrO
cxoxncrBa K. M. bapa, uepenoBaHus riaBHBIX HaIlpaBJICHWW U myTeu sBomounu A. H.
CemeprioBa, yuenust o Ouochepe B. . Bepnaackoro), ompenensth TpaHUIBI HUX
NPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJAaMU HAy4YHOrO TO3HAHMS B OHOJOTMM: HaOJIIOJEHHE U
OMHCaHUE >KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3anusi U MPOBEACHHE
OMOJIOTHMYECKOTO HKCIIEPUMEHTa, BBIIBIDKEHHUE TUIIOTE3bl, BBISIBICHHE 3aBUCHMOCTHU
MEXIYy HCCIEIyeMbIMH BEIUYMHAMHU, OOBSCHEHUE TIOJyUYEHHBIX PE3yJIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUM M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HA
OCHOBaHUU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISITH CYIICCTBEHHBIC MTPU3HAKN CTPOCHHUSI OMOIOTHIECKUX OOHEKTOB:
BUJIOB, TMOMYJIALMA, MNPOAYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB, OHOIEOLICHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON M3MEHYMBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa3oBaHus, MIPUCIIOCOOICHHOCTH OPraHU3MOB, IEUCTBUS YKOJOTUIECKIX
(bakTOpoB Ha OpraHU3MbI, MEPEHOCa BEIIECTB U IOTOKA SHEPrUUM B 3KOCHUCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHHUH B AIKOCHCTEMaxX CBOCH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOTeOXMMHUUYECKHUX IIUKIIOB B Ouocdepe;

YMEHHE TPUMEHSATh TMOJY4YCHHbIE 3HAaHUS i1 OOBSCHEHUS OMOIOrHYECKUX
MPOLIECCOB U SIBICHUM, ISl MPUHATHS MPAKTUUECKUX PELICHUI B MOBCEAHEBHON >KU3HU
C Leblo obecrieueHUs: 0€30MacHOCTU CBOETO 370POBbS U 30POBBSI OKPY>KAOIIUX
JrOZeH, COOMIOIEHN HOPM IPaMOTHOIO MOBEJEHUS B OKPY>KAIOILIEH MPUPOJHON Ccpee,



MOHMMAaHKE HEOOXOIUMOCTH UCIIOJIb30BAHUS JOCTHKEHUI COBPEMEHHON OMONIOTHY AJIst
PalMOHAIIBHOTO MPUPOIONOIB30BAHMS;

YMEHUE pelaTh 3JIEMEHTapHble OWOJOrMYECKHE 3aJaud, COCTaBISATH CXEMBbI
NepeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (1IN MUTAHMUS);

YMEHUE BBITIOJHATH J1a00paTOpPHBIE U MpaKTUYECKUe padOThl, COOMIOAATh TpaBuiIa
pHu paboTe ¢ yIeOHBIM U JTa0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE  KpUTHYECKH  OIEHUBAaTh M  HHTEPIPETHUPOBATH  HHPOPMAIUIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKIIOUAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
UCTOYHUKOB (CpelCcTBa MaccoBOM HH(MOpMAIMU, HAYyYHO-TIOMYJISIPHBIE MaTepUalbl),
paccMaTpuBaTh INI00ATBHBIE SKOJOTHYECKHE IPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOIIEHUIO K HUM COOCTBEHHYIO MIO3UIIHIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOLIEHUs, 0000mas
OMOJIOrMYecKy0 MH(GOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUNHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pa3esioB U TeM Bcer  Kontpoabn IIpakTH4eck
oOpa3oBaTejibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
BHONOIHS KaK bu6mmoreka [JOK
1 2 0.5 https://m.edsoo.ru/7f41c2
HayKa 92
’KuBrle cuCTEMBI U bubmmorexa [IOK
2 1 https://m.edsoo.ru/7f41c2
WX OpraHu3alus 92
XUMHYECKHUI bu6mmoreka [JOK
3 COCTaB M CTPOEHHUE 8 1 1 https://m.edsoo.ru/7f41c2
KJIETKH 92
KuznenesitenbHOC bubmmorexa [TOK
4 6 https://m.edsoo.ru/7f41c2
Th KJIETKH
92
PasmHOXeHuE 1
MBIV ATBHOE bubmuoreka [JOK
5 AHBIAY 5 1 https://m.edsoo.ru/7f41c2
pa3BUTHE 92
OpraHU3MOB —
HacnenctBeHHOCTH bu6mmoreka [IOK
6 1 U3MEHYHBOCTD 9 2 0.5 https://m.edsoo.ru/7f41c2
OpPraHu3MOB 92
Cenexuus
ODIAHIMOB bu6mmoreka [IOK
7 P ’ 3 https://m.edso00.ru/7f41c2
OCHOBBI 9
OMOTEXHOJIOTHHT —
OBUIEE KOJIMYECTBO
YACOBIIO 34 3 4

I[TPOTPAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

I[TPOT'PAMME

N HaumenoBanu KoaudecTBo yacon DJIeKTPOHHbIE
" e pa3iesioB H (uudposbie)
n/ Becer  Kourpoabunl  IIpakruueckun
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThl
MPOrpaMMbl pecypchl
D BOJTOLHOHHAS bu6nmoreka [IOK
1 9 1 https://m.edsoo.ru/7f41cc7
onoorus A
Bo3uunkHOBEHU
o 1 DASBITIe bubnnoreka IIOK
2 P 10 1 0.5 https://m.edsoo.ru/7f41cc7
KHU3HH Ha 4
3emie B
Opranusmsl u bubnuoreka [JOK
3 OKpY KaroIas 5 1 https://m.edsoo.ru/7f41cc7
cpena 4
CoobmecTBa u bubmuorexa [JOK
4 9KOJIOTUYECKUE 10 1 https://m.edsoo.ru/7f4lcc7
CUCTEMBI 4
OBIIEE
KOJIMYECTBO
4 2 2.
YACOBIIO 3 >



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoumnuecTBo yacos Jlara JJIeKTPOHHBIE
KoHnrtpous uudposeie
n/ Tema ypoka Bce IpakTuyec H3y4YeH
Hble o0pa3oBaTe/ibHbIE
I ro KHe padorbl  HHA
padoThbI pecypesl
bubmuoreka [JOK
https://m.eds00.ru/863
buosorus B
1 1 e6122
CHCTEME HayK https://m.eds00.ru/863
e632a
Mertonbl
MO3HAHUS
JKUBOM
PUPOJIBIL.
[IpakTuueckas
aGota Ne 1 bubnuorexa [JOK
2 P : 1 05 https://m.eds00.ru/863
«/cnonp3oBanu
6122
€ Pa3IMYHbBIX
METO/IOB NP
U3yYCHUU
OMOJOTHYECKHUX
00BEKTOB
buonornueckue
CHCTEML bubmuorexa [JOK
3 ’ 1 https://m.eds00.ru/863
MIPOIIECCHI U UX 06564
U3y4YeHue
XuUMUYECKUU
COCTaB KJIETKH. bubnmoreka [JOK
4 Bonan 1 https://m.eds00.ru/863
MUHEpaJIbHbIE e674e
couu
benku. Cocras bubmuoreka [JOK
5 U CTPOCHHUE 1 https://m.eds00.ru/863
0O€eJIKOB e6b72
DepMeHTBI —
OMOJIOTHYeCKHe
KaTaJIn3aTopHI. bubnmoreka [JOK
6 JlaGopaTopHas 1 0.5 https://m.eds00.ru/863
pabota Ne 1 e6b72
«3yuenne
KaTaJINTUYECKO



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

1 aKTUBHOCTH
dbepmeHTOB (Ha
npuMepe
aMuUIIa3bl WK
KaTaJasbl)»

VTrieBoabl.
JInnmael

bubmuorexa [JOK
https://m.edsoo.ru/863
€6870

HyxknennoBeie
kuciaorel. ATD

bubmuoreka [JOK
https://m.edsoo.ru/863
e6d5¢c

10

O0600611IEHNE TT0
TeMe
"XUMHAYECKUI
cocTaB KjieTku"

Uctopusa n
METO/1bI
U3y4YeHUs
KJIETKH.
Knerounas
teopus. Knerka
KaK 1eJI0CTHas
JKUBasl cUCTeMa

bubmuorexa [JOK
https://m.edsoo.ru/863
£6e88

11

Crpoenue
IYKapHOTHUECK
OH KJIETKH.
JlaGopatopHas
pabota Ne 2
«M3yuenune
CTPOCHUS
KJIIETOK
pacTeHui,
KUBOTHBIX,
rpuboB H
OakTepuii o
MHUKPOCKOTIOM
Ha FOTOBBIX
MHUKpOIpernapar
ax " ux
ONHCaHUE»

0.5

bubmuorexa [JOK
https://m.edso0.ru/863
e6ffo
https://m.edso0.ru/863
er16c

12

OOMEH BELIECTB
NN
MeTa00JIu3M

bu6mmoreka [IOK
https://m.edsoo.ru/863
e766¢c



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

bubmuoreka [JOK

13 Porocuires. https://m.eds00.ru/863
XeMOoCHUHTE3
erc98
DHEPreTU4eCcKu bubmorexa [IOK
14 . https://m.eds00.ru/863
11 0OMeH
elaae
KuzHeHHBIN
LUK KJICTKH.
Jenenue
KJIETKU. MUTO3.
JlaboparopHas
pabota Ne 3
«Habmozere bu6mmorexa [IOK
15 0.5 https://m.eds00.ru/863
MHTO32a B e7dcd
KJIETKaX
KOHYHKA
KOpEIIKa JTyKa
Ha TOTOBBIX
MUKpOTIpenapar
ax»
buocuntes
Genka, Pearius bu6mmoreka [JOK
16 MATPHYHOTO https://m.edso00.ru/863
er96e
CHUHTE3a
Tpancnsauus — bubnnoreka [JOK
17 OMocHHTE3 https://m.eds00.ru/863
Oenka e796e
Hexknerounsie bu6mmoreka [IOK
18 (bopMBI )KU3HU https://m.eds00.ru/863
— BUPYCBHI e7540
bu6mmorexa [IOK
DopmbI https://m.eds00.ru/863
19 Pa3MHOKEHUS €81b6
OpTraHU3MOB https://m.edsoo.ru/863
e83le
bu6mmorexa [IOK
20 Meiios https://m.eds00.ru/863
erfda
OO6pa3zoBanue u
pazBuTHE bubnmoreka [JOK
21 MTOJIOBBIX 0.5 https://m.eds00.ru/863
KJIETOK. e81b6

Onnog0TBOpEH



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

ue.
JlaGopaTopHas
pabora Ne 4
«3yuenue
CTpOCHUS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpOTpenapar
ax»

22

23

24

NuauBunyansH
0€ pa3BUTHE
OpraHUu3MOB

I'enetnka —
HayKa o
HACJICICTBECHHO
CTU U
N3MEHUYHBOCTH

3aKOHOMEPHOCT
u
HaCJIeI0BAHUS
MPU3HAKOB.
MonorudpuaHo
€ CKpelIuBaHue

bubmuorexa [JOK
https://m.edsoo.ru/863
£8436

bu6mmorexa [IOK
https://m.edsoo.ru/863
e86f2

bu6mmoreka [JOK
https://m.edsoo.ru/863
£8878

25

Jurubpunxoe
CKpEIBaHHE.
3aKkoH
HE3aBUCHMOTO
HaCJICTOBAHMSI
NPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/863
€89a4

26

CuennenHoe
HacJie/IOBaHHE
MIPU3HAKOB.
JlaboparopHas
pabota Ne 5
«M3yuenune
pe3ynbTaToB
MOHOTHOPHUIHO
rou
JTUTHOPUTHOTO
CKpEIIMBAaHUA Y
Jpo30¢ Ul HA
TOTOBBIX

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/863
€8c60



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

MUKpoIpenapar
ax»

27

I'eneTnka momna.
HacnenoBanue
MIPU3HAKOB,
CILICIIJICHHBIX C
IOJIOM

bu6mmoreka [IOK
https://m.edsoo.ru/863
€8c60

28

HN3MeHUnBOCTb.
Henacnencreen
Hasi
U3MEHYUBOCTD.
JlaGopaTopHas
pabota Ne 6.
N3yuenune
MOAM(UKAIIMOH
HOM
W3MEHYHBOCTH,
IIOCTPOEHUE
BAPHUAILMOHHOIO
psna u
BapUaALlMOHHOMN
KPHUBOW»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863
e8efe

29

Hacnencreenna
s
U3MEHYHBOCTb.
JlaGopatopHas
pabota Ne 7.
«AHanu3
MyTalu y
Ipo30(huiIbl HA
TOTOBBIX
MUKpoIpenapar
ax»

0.5

bu6mmoreka [IOK
https://m.edso0o.ru/863
e8efe

30

31

I'eneTuka
yeJIoBeKa

O06o06mieHuE 110
TEME
«Hacnencreenu
OCTh U
W3MEHYHUBOCTD
OpTaHU3MOBY

bu6mmorexa [IOK
https://m.edsoo.ru/863
e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

Cenekuus Kak bubnuorexa [JOK
32 HayKa u 1 https://m.eds00.ru/863
MpoIIeCcC 9214
Metonp! u
JIOCTHKCHUS bubmuorexa [JOK
33 CEJICKITH 1 https://m.eds00.ru/863
pacTeHuii 1 e9214
JKUBOTHBIX
buotexnonorus bubmuorexa [JOK
34 KaK OTpacib 1 https://m.eds00.ru/863
MPOU3BOACTBA €9336
OBIIEE
KOJIMYECTBO 34
YACOB IIO

[TPOT'PAMME



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

pabota Ne 2

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara
KonTpounb IIpakTnuec uudposbie
n/ Tema ypoka Bce HU3Y4YeH
I ‘o HbIE KHe st o0pa3oBaTte/ibHbIE
padoTbI padoThbI pecypcbl
OBOJIIOIH U bub6nmoreka [IOK
1 METOABI €€ 1 https://m.eds00.ru/863
HW3Y4YEHUS ea20e
Hcropus
bubnuoreka [IOK
2 pasBHTHA . 1 https://m.eds00.ru/863
MIPEACTABICHUI €9570
00 2BOJTIONINN
MHKPOSBOJTIOLH bubnuoreka [{OK
3 1 https://m.eds00.ru/863
! e9cle
[Honmynsauus kak
3JIeMEHTapHas
€IMHUIIA BUJA U
3BOJIIOLIUH.
JaGoparopHas bubnmnorexa [JOK
4 pagora Ne 1 1 0.5 https://m.eds00.ru/863
€99c6
«CpaBHeHue
BHJIOB T10
MOpP(OJIOTHYECK
OMY KPUTEPHIO»
JBrxymue
CHUIBI bu6nmorexa LIOK
5 (pmeMeHTapHbIe 1 https://m.eds00.ru/863
(baxTopsl) €9da4
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Ha 3emJie U
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gac2c

16

JIBrokymue
CUJIBI

(paxropsr)
AHTPOIIOreHEe3a

bu6nmoreka [IOK
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pacel u
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https://m.edsoo0.ru/863
eafec
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pq  PAVOTAX 05
«IToncuér
IUIOTHOCTHU
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Pa3HBIX BUIOB
pacTeHui»
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25 OpraHU3MOB — https://m.eds00.ru/863
OHOIIEHO3 eb46a
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(PKOCHCTEMEI) eb46a
OcCHOBHEIE
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28 [IpupoaHbie
YKOCUCTEMBI
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YeoBeuecTBO B
ouocdepe
3eminn

33

CocymecTBoBaH
HC NpUpOAbl U
YeJI0BEYEeCTBA

bu6nmoreka [IOK
https://m.edsoo.ru/863
ebale
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O06001enue
TCMBbI
«CoobmiecTBa u
9KOJIOTUYECKHE
CUCTEMBD»
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KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

2.5



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA

* buonorus, 10 xnacc/ Ilonomapéra N.H., Kopuunosa O.A., Jlomwimaa T.E.; mox
penakmueit [Tonomapésoii M.H., O01iecTBO ¢ orpaHUYEeHHON OTBETCTBEHHOCTHIO
N3narensckuit nentp « BEHTAHA-I'PA®y; AktinonepHoe obmectBo «M31aTenbcTBo
«ITpocBenieHue»

* buonorwust, 10-11 xmaccesl/ Aumpeesa H.JI., O61ecTBO ¢ orpaHUYeHHOM
otBeTcTBeHHOCTHIO « MOl MHEMO3MHA»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwmit A.A., Pyomos A.M. u npyrue
/Mon pen. [Taceunuka B.B., Akinoneproe obmectBo «M3natenbctBo «IIpocBemnienner

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ITonomapesa WU.H., Kopuunosa O.A., Cumonosa JI.B. - buosorus. 10 kiacc.
Mertoauueckoe nocodue.- M., Benrana - I'pad, 2019;

2. ITonomapesa U.H., Kopaniosa O.A., Cumonosa JI.B. - buonorus. 11 knacc.
Meroaunueckoe nocodue.- M., Benrana - ['pad, 2019.

3. [Tonomapena M.H. buonorus. 10 knacc. Pabouas rerpans. — M.; «Benrtana-I'pad».
4. Tlonomapesa U.H. buonorus. 11 knacc. Pabouas terpans. — M.; «Benrtana-I'pad».

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. «<Enunas xoyiekius [udposeix O0pasoBarenbubix Pecypcon» (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. http://ebio.ru/ - DnexTponuslil yueOHUK «BrOIOTHM.

4. http://bio-ximik.narod.ru/bio/bio.htm - crpoenue xneTok

5. http://biokhimija.ru/lekcii-po-biohimii.html - Guoxumus

6. http://evolution2.narod.ru/index.htm - sBosmrorus

7. http://nrc.edu.ru/est/r4/ - Guonoruueckas KapTuHA MHpa

8. http://planete-zemlya.ru/ - [Tnanera 3emis

9. http://ecologysite.narod.ru/index.html - sxonorus

10. http://bio-nica.narod.ru/index.html - Guonuka\
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