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denepanpHas paboyast mporpamma 1o yueoOHomy npeamety «buomorusy (6a30BbIit
ypoBeHb) (mpeamerHas oOnactb «EcrecTBeHHO-HaydHBIE TMpeaMeThl») (danee
COOTBETCTBEHHO — MporpaMma Mo OHOJIOTMH, OHOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO
3aMHCKY, COACpKaHue OOy4YEHUs, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHUS MPOTPAMMBbI
1o OMOJIOTHH, TEMAaTHYECKOE IJIAHUPOBAHHUE.

[TosicHuTenbHAS 3alMHMCKa OTpa)kaeT OOIMMe e W 3aJlauyd U3YYCeHHS OHMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3y4YeHHMIO 00Yy4arollMMUCH,
MECTO B CTPYKType Y4eOHOro TIiaHa, a TakKe TMOJIXOIbl K OTOOpY COIEpIKaHWMs,K
OTIPEICIICHUIO TUIAHUPYEMBIX PE3YJIHTATOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1iero ooGpazoBaHusl.

[InanupyemMble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTMHM BKJIIOYAIOT
JUYHOCTHBIE, METaIlPeAMETHBIC PE3yJbTAaThl 3a BECh IMEpHOa OOY4YCHHS HAa ypOBHE
cpenHero ooiiero o0pa3oBaHusi, a TakKe MPEAMETHBIC JOCTUKEHUS 00Yy4aroIerocs 3a
Kbl 101 OOy4YEeHUS.

HOACHUTEJBHASA 3AIIUCKA

IIpu pa3paboTke mporpaMMbl TIO OHOJIOTHM TEOPETHUYECKYI)  OCHOBYJIS
OTIpEJICICHHS TTOAX0A0B K (hOPMHUPOBAHUIO COJECPKAHUS ydeOHOTO TpeaMeTa
«buonorus»  cocraBuM: KOHIIENTYaJIbHBIE MTOJIOKEHHS dI'oC COOo
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, CollepKaHusl, PE3yIbTaTOB OOY4YEeHHS U TPeOOBaHUHN K
YPOBHIO TIOATOTOBKH BBIITYCKHUKOB, TOJIOKCHHS 00 OOIMMX IENsIX W TMPUHIUIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEHEro 00IIero 0opa3oBaHus
B Poccuiickoit Denepanuu, a Takke MOJIOKEHUs O criennpuke OMOI0oTHH, €€ 3HAUYCHUN
B TIO3HAHUH JKUBOH TPUPOJIBI U 00ECIICYCHUH CYIIICCTBOBAHMS YEJIOBEYECKOTO OOIIECTBA.
CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM OIPE/IeNIeHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBbI IO
OMoJIOTHH U € CTPYKTYpA.

[Iporpamma mo Ouosioruu Aa€T MpeCTaBlICHHE O IeNsaX, 00 o0Iiei crpareruu
OoOy4YeHHs, BOCIUTAHUS W Pa3BUTHSA OOYYAIOMIMXCA CPEACTBAMH y4eOHOTO MpeameTa
«buonorus», ompenenseT o00s3aTeNIbHOE NPEIMETHOE CONEp)KaHHE, €r0 CTPYKTYpY,
pacrpeiesieHre 1o pasaesiaM U TeMaM, PeKOMEHIYEeMYIO TIOCIISIOBATEIbHOCTD U3YUCHUS
y4eOHOTO MaTepHraa ¢ y9éTOM MEKITPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3CH, JIOTHKU
00pa30BaTeILHOTO MPOIECCa, BO3PACTHBIX OCOOECHHOCTEHW 00YJarOIINXCS.

B mporpamme mo OHMOJOTHM TaKXKe YYHUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAaNpeIMETHBIM U  TPEAMETHBIM  pe3yJbTaraM  OOy4YeHUS
B ()OPMHUPOBAHUU OCHOBHBIX BHJIOB YYEOHO-TIO3HABATEIBHOW NEATEILHOCTH/ydeOHBIX
JNEeNUCTBUN 00yYarouXcsi IO OCBOCHUIO COJIepKaHUsI OMOJIOTUYECKOro 00pa30BaHMUs.

B mporpamme mo Owmonorum (10-11 kmaccel, 0a30BbI YpPOBEHB) peann30BaH
NPUHIIMI MPEEMCTBEHHOCTH B M3YYEHHM OMOJIOrMM, Oyiarojapsi 4emy B Hew
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MIPOCMATPUBAETCS HAMMPABICHHOCTh HA Pa3BUTUE 3HAHUMN, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUSA, IIEHHOCTHBIX OpUEHTAlMd  JIMYHOCTH,
HKOJIOTUYECKOTO MBIIICHUS, PEACTABICHUIN O 3I0POBOM 00pa3e *U3HU U OEpeKHBIM
OTHOIIIEHWEM K OKpyKaromeid mnpupoanoit cpene. [lostomy Hapsgy ¢ u3ydeHHEM
OOIIEOMOOTUYECKUX TEOPHM, a TakKe 3HAaHUH O CTPOCHUHU >KUBBIX CHUCTEM PA3HOIO
paHTa W CYNIHOCTH OCHOBHBIX IPOTEKAIONIMX B HHUX TMPOIECCOB B MPOTPAMMEIIO
OMOJIOTUU yNENIEHO BHUMAaHUE MCIOJb30BAHUIO MOTYYEHHBIX 3HAHUI B MOBCEIHEBHOMN
YKU3HH JUTSI PEIICHHS MPUKIIATHBIX 33714, B TOM YHUCJIE: MPOGUIAKTUKHN HACIEACTBEHHBIX
3a00JIeBaHUN YeIOBEKa, MEAMKO-TEHETUYECKOTO KOHCYJIbTUPOBAaHUSA, OOOCHOBaHUS
HKOJIOTMYECKH 1IETIECO00Pa3HOro MOBEACHUS B OKPY>Kalolllel TPUPOAHON Cpejie, aHaIn3a
BIUSHUS XO3SMCTBEHHOW JEATEIHHOCTH 4YEJIOBEKAa Ha COCTOSHUC TMPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHUCTEM. YCHIICHHE BHUMAaHUS K MPUKIATHON HAIpPaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOAUKTOBAHO HEOOXOJUMOCTHIO OO€eCIeUeHUs
YCIOBUHM JUISI PEIICHUS OAHOW M3 aKTyalbHBIX 3a7a4 IIKOJHHOTO OHMOJIOTHYECKOTO
oOpa3oBaHus, KOTopasi mpesmnoyiaraeT (GpopmMupoBaHue y OOyHaronIuXcs COCOOHOCTH
aIanTHPOBATHCS K M3MEHECHUSM THHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[Iporpamma 1O OWMONOTHU SIBISETCS OPUEHTHUPOM JJIi COCTaBIICHUS pPadOUMX
porpamMm, aBTOPbI KOTOPHIX MOTYT MPEIJIOKUTHh CBOM BapHaHT IMOCJIEI0BATEILHOCTH
W3YYCHUS W CTPYKTYpHl Y4eOHOTO MaTepuayia, CBOE BUACHHE ITyTell (HOpMUpOBaHUS
y oOyuaromuxcsi 10—11 kmaccoB mpeAMETHBIX 3HAHUN, YMEHUN U CIOCOOOB y4eOHOM
NEATETLHOCTH, a TaKKe METOJAMYCCKUX PEIICHWA 3a/ad BOCIHUTAHHWS W Pa3BUTHS
cpencTBamu yueOHoro npeameta «buomorus.

buonorus Ha ypoBHE cpenHero ooiiero o0pa3oBaHusi 3aHUMaeT BaxkHoe MecTo. OH
obecnieunBaeT (GoOpMUpOBaHHE y OOYYAIOIIMXCS MPEJACTABICHUN O HAYYHOW KapTUHE
MUpa, pacHIMpseT U 0000I1aeT 3HAHUS O )KUBOU IPUPOJIE, €€ OTIIMUUTEIBHBIX TPU3HAKAX
— YPOBHEBOW OpraHU3allid M HBOJIOIMHU, CO3MAET YCIOBUS MJS: TO3HAHUSA 3aKOHOB
YKUBOH TIPUPOIBI, POPMHUPOBAHUS (PYHKITMOHATBHONW TPAMOTHOCTH, HaBBIKOB 3JI0POBOTO
u 6e30macHoro 00pasa >KU3HH, SKOJIOTUUECKOTO MBIIIICHUS, IIEHHOCTHOTO OTHOIICHHS K
YKUBOM IIPUPOJE U YEIIOBEKY.

Bonbimoe 3HaueHWe OWOJOTHS MMEET TAaKXKe JJIS PEHICHUS BOCIUTATEIbHBIX U
pPa3BUBAIOIIMX 3a/lad CPEAHET0o 00IIero oOpa3oBaHUs, COIUATN3ANUNA O0YyUYaIOIIUXCS.
N3yyenne Onosoruu odecrneunBacT yCIOBUS IS (DOPMHUPOBAHUS WHTEIUICKTYaTbHBIX,
KOMMYHUKAIIMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, JCTETHUYECKOW KYJIBTYPHI,
CIIOCOOCTBYET HMHTETpAIllMd OWOJIOTMYECKUX 3HAHWW C TMPEACTABICHUAMHU W3 JPYTHUX
y4eOHBIX TPEAMETOB, B YAaCTHOCTH, (PU3NKH, XuMuUU U reorpaduu. HazpanHbIe
MIOJIOXKEHHUSI O TIPETHA3HAYEHUHN yU4eOHOTO MpeaMeTa « bBuoIorusy cocTaBiiivi OCHOBY JIJIS
OTpeAeNeHNs] TOAXOJA0B K OTOOPY W CTPYKTYPUPOBAaHUIO €ro  COJCpKaHUS,
MPEICTABIICHHOTO B ITPOrpamMMe TI0 OMOJIOTHH.

Ot6op conepxkanusi yudeOHOro mnpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH C MO3UIUHN KyJIbTYpOCOOOPA3HOTO MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOy4aroniyecs: JTOJKHBI OCBOUTH 3HAHUSI M YMEHMS, 3HaYUMBble ISl (OPMUPOBAHUS
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o01Iel KyIbTypbl, OMpENesIONIe aJeKBaTHOE MOBEACHUE YENIOBEKa B OKpYKaroIlen
MPUPOJIHOM Cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOM JKM3HU U MPAKTUYECKOU
nestenpHocTH. Ocob0oe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAOT 3JIEMEHTHI
COJEpKaHUsl, KOTOpbIE CIy>KaT OCHOBOW Jisi (OPMUPOBAHUS TMPEICTaBICHUN
O COBPEMEHHOW €CTeCTBEHHO-HAYYHOW KapTHHE MHUpPA M IIEHHOCTHBIX OPHUEHTAIIUSX
JUYHOCTH, CTOCOOCTBYIONTUX TYMaHU3AIMMHA ONOJIOTHIECKOTO 00pa30BaHUsI.

CTpyKTypupOBaHHE COJEpXaHHUS Y4eOHOTO Marepuaja B IporpaMme Mo
OMOJOTMM  OCYIIECTBJIEHO C YYETOM MPHOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTIIMYUTEIIBHBIX OCOOCHHOCTSX »KWUBOW MPHUPOIBI, O €€ YPOBHEBOW OpraHU3aIMNU
IBOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKType ydeOHOro mpeamera «buomorus»
BBIJICTICHBI CIIEIYIOIINE COJAepKaTenbHble JuUHUH: «buonorus kak Hayka. MeTombl
HAay4YHOTO TO3HaHWs», «Kierka kak Owosnormdeckas cucrema», «OpraHusMm Kak
Ounonoruueckas cucreMa», «CucteMa ¥ MHOTOOOpa3ne OPraHHYECKOrO MHUPay,
«IBOJTIOIMS YKUBOM MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lens nzydyenus: yueoHoro npenmera «buonorus» Ha 0a30BOM YPOBHE — OBJIAJICHHUE
OOYYarOIIMMUCS 3HAHUSMHU O CTPYKTYpHO-(YHKIIMOHAJTHLHOW OpTaHU3AIMK YKUBBIX
CICTEM pa3HOTO0 paHra W NPUOOpETeHHE YMEHHM WCIIONb30BaTh ATH 3HAHHS IS
TPAMOTHBIX ICUCTBUM B OTHOIICHUH OOBEKTOB KUBOW MPUPOJIBI U PEIICHUSI PA3THIHBIX
YKU3HEHHBIX MPOOIIEM.

Hoctwxxkenne  1end — u3ydeHus — ydyeOHoro  mpeamera  «buonorus» Ha
0a30BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIONINUX 3a]1a4:

OCBOEHHE OOYJAIOIIMMHUCS CHCTEMbI 3HAHUN O OMOJIOTUYECKUX TEOPHSX, YICHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, TMpaBWIax, CIYXKaluX  OCHOBOM JJisi
dbopMupoBaHUs TPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpPa, O METOJax
HAYYHOTO [MO3HAHUS, CTPOEHUH, MHOTOOOPa3uu U 0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO
YPOBHSI OpraHM3allid, BBIIAIONINXCS OTKPBITHUSX M COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTHH;

dbopMmupoBaHue y  OOYyYalOlIMXCS  TMO3HABATENBHBIX, HWHTEIUICKTYaJIbHBIX
¥ TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIN3a IAHHBIX O MyTSIX pa3BUTHS B OUOJIOTHU
HAyYHBIX B3TJISA0B, UJIEH U MOAXOJOB K M3YUYEHHUIO JKUBBIX CHUCTEM PA3HOTO YPOBHSA
OpraHU3alluu;

CTaHOBJICHHE y OOyJarOMIMXcs 00MIel KyabTyphl, (DYHKIIMOHATLHOW TPaMOTHOCTH,
pa3BUTHE YMCHHUH OOBSCHATH M OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO0 MHpa >KUBOU
MPUPOIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TTOJIYYCHHBIX MPU U3YUECHUN OMOJIOTHN;

dopMupoBaHne |y OOyYarONMIMXCA YMEHHH  WUTFOCTPUPOBATh  3HAYCHHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYCCKON JIEATCTLHOCTH 4YEJIOBEKA, pPa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI M arpoOUOTEXHOJIOTHI;

BOCIIUTAaHUE YOEKJAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM JKUBOU
PUPO/IbI, HEOOXOJUMOCTH OEPEKHOT0 OTHOUIECHUS K HEM, COOI0OIEHUS STUUECKUX HOPM
P MIPOBEJICHUN OMOJIOTUUECKHUX UCCIICTOBAHIN;

OCO3HaHWE IIEHHOCTH OWOJOTMYECKUX 3HAHUW JIJI1 TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 1Sl POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;
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[IPUMEHEHUE NMPUOOPETEHHBIX 3HAHWW M YMEHUW B TOBCEJHEBHOM JKHU3HU IS
OLICHKM TOCJIEICTBUIA CBOEW JEATEIbHOCTH [0 OTHOILUEHUIO K OKpPYXAloLleh cpene,
COOCTBEHHOMY 3/J0pPOBbIO, OOOCHOBaHME U COOJIOACHHE Mep MNPO(PUIAKTUKU
3a00J1eBaHUM.

B cucreme cpenHero oOmero oOpa3zoBaHusi —«buonorus», u3zydaemas
Ha 6a30BOM ypOBHE, SIBJISIETCS 0053aTEIBHBIM YIEOHBIM IPEIMETOM, BXOISIIUM B COCTAB
npeaMeTHON 00sacTh «EcTecTBeHHO-HAYUHBIE TIPEMETBI».

Oo01iee yrucio 4acoB, PEKOMEHOBAHHBIX AJISl HU3y4deHHs] Ouoioruu — 68 dvacos:
B 10 xnacce — 34 yaca (1 yac B Henemo), B 11 knacce — 34 vaca (1 yac B Hefel0).
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COAEPKXAHUE OBYUYEHUASA

10 KJIIACC

Tema 1. buoJiorusi Kak HayKa

buonorus kakx Hayka. CBsizb OHOJOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMU
U IPYyTUMH €CTECTBEHHBIMHU HayKaMH, (puiiocodueit, STUKOM, SCTETUKOM U paBoM. Poiib
Ouonorun B (GOPMHUPOBAHWM COBPEMEHHOW HaydyHOM KapTuHbl Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

Meroabl TMO3HAHMS KUBOW MPUPOIBI (HAOMIOJIEHHUE, SKCIEPUMEHT, OIHUCAHUE,
U3MepeHue, Kiaccudukalus, MoJeIMpoOBaHUEe, CTATUCTHYECKast 00paboTKa JaHHBIX).

Hemoncmpayuu:
Ilopmpemuwi: Y. [lapun, I'. Menaens, H.K. Konbros, [Ix. Yorcon u ®@. Kpuk.
Tabauywl u cxemol: «MeToIbI NO3HAHUS )KMUBOU MPUPOBI.

Jlabopamopuvie u npakmuyeckue padoomoi:
[Ipaktuueckas padora Ne 1. «/cnonb30BaHne pazauuHbIX METOI0B IPH U3YYECHHUH

OMOJIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble ccTeMBbI U UX OPTraHU3ALUA

XKusble cucteMbl (OMOCHCTEMBI) KaK MOpeaMeT u3ydeHus Ouonoruu. Oriauuue
YKUBBIX CHCTEM OT HEOPIaHUYECKOU MPUPOJIBI.

CpoiicTBa OMOCHCTEM M WX pa3HOOOpaszuwe. YPOBHM OpraHu3aluu OUOCHUCTEM:
MOJICKYJISIDHBIN, KJIETOYHbIA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYISLHUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTreoeHOTHYECKU ), OnOC(hEepHBIi.

Hemoncmpauyuu:

Tabauywl u cxemovl: «OCHOBHBIC TIPU3HAKH YKU3HW», «Y POBHU OpTaHU3AINH KUBOU
PUPOIBD.

Obopyodosanue: moaens monekynsl [JHK.

Tema 3. XuMu4yeckuii COCTaB M CTPOEHUE KJIETKHU

XUMHUYECKAN COCTAB KIIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMY BOJbI U MUHEPAIIbHBIX BEUIECTB B KiieTKe. [loanepxaHue ocMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue O€JIKOB. AMHHOKHCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHnMble W 3aMEHHUMbIE AMHHOKHCIOTBL. AMHHOKHUCIOTHBIM cOCTaB. YPOBHHU
CTPYKTYpPBI OCTTKOBOW MOJEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue QyHkIuu O6EIKoB.

depmeHThl — Omosormueckue katanu3aTtopbl. CtpoeHue (depMeHTa: aKTUBHBIN
HEHTp, cyocTpaTHas cneuuduunoctsb. Kopepmentsl. Butamunsl. Otanuns gpepmeHTOB
OT HEOPTraHWYECKUX KaTaJIu3aTOPOB.
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VYrieBoapl: MOHOCaxapuabl (TJIIOKO3a, prb03a M JIe30KCHpu003a), JUcCaXapuIbl
(caxapo3a, JaKTO3a) U oJIKcaxapuibl (Kpaxman, TIIMKOTeH, 1eJUT0103a). buonornyeckue
(GyHKUIHU YTIIEBOJIOB.

Jlunuael: Tpuraunepuabl, hochonunuasl, crepouasl. ['uapodunsHo-THAPOGHOOHBIE
cBoiicTBa. buonormueckue ¢GyHkuuu naunuaoB. CpaBHEHUE YTIIEBOAOB, OEJIKOB U
JIMITAJIOB KaK UICTOYHUKOB SHEPTHUH.

Hykneunossie kucnotel: JIHK u PHK. HykneoTuabl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Ctpoenne u ¢pynkuuu JHK. Crpoenune u pynkiuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKIIHH.

[utonorus — Hayka o kietke. Kinertounas Teopusi — mpuMep B3aMMOJECUCTBUS UIEH
1 (haKTOB B HAYYHOM MO3HAHUHU. METO/IbI U3yUeHUS KIETKH.

Krnerka kak menoctHast >kuBas cuctema. OOIMe Npu3HAKKA KIETOK: 3aMKHYyTas
Hapy>kHas mMeMOpana, mosiekynbl JIHK kak renetnueckuil ammapar, cuctemMa CHUHTE3a
Oeka.

Tumnbl KJIETOK: 3yKapuoTHuecKkas M Npokapuotuyeckas. OCOOCHHOCTH CTPOCHUS
mpokapuoTuyeckon kietku. Kiuetounas crenka 0akrepuil. CTpoeHUE dyKapuOoTUUECKOU
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, >)KUBOTHOM U TPUOHOM KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIUKC, UX
bynkuuu. [lnazmarnueckas memOpana, €€ cBoiictBa W ¢(ynkuuu. l{uromnaszma u eé
opranouspl. OnHoMmemOpanHbie opranHounbl kietku: OIIC, ammapatr ['onbmxw,
au30coMbl.  [lomyaBTOHOMHBIE ~ OpraHOMABI KIETKA: MHUTOXOHIPUH, IUIACTUABL
[TpoucxoxaeHne MUTOXOHpUH U tiacTua. Buasl miactun. HememOpaHHbie OpraHOU bl
KJIETKH: pUOOCOMBI, KJIETOYHBIN IEHTpP, LIEHTPUOJIU, PECHUYKH, XTYTUKU. DyHKINU
OpraHOMJOB KJIETKU. BKiItoueHus.

SAnpo — perynstopHbli 1eHTp kieTku. CTpoeHue siapa: sjuepHas 000JI0YKa,
KapuoIlUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

Jemoncmpavuu:

llopmpemui: A. JleBenryk, P. I'yk, T. IlIann, M. Illneitnen, P. Bupxos,
k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxiun, K.M. bap.

Jluazpammol: «PacnpeneneHne XUMHUUYECKUX DJIEMEHTOB B HEXKHBOM IPUPOIL»,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIE».

Tabnuyvt u cxemovl: «llepuoguyeckass TabIUIla XUMHYECKUX DIIEMEHTOBY,
«CtpoeHue MoOJEKyIbl BoAb», «buocuHTe3 Oenka», «CTpoeHHe MOJEKYJbl Oelkay,
«Ctpoenue pepmentay, «Hyknennossie kuciotsl. JIHK», «Ctpoenue monekynst ATO»,
«CTpoeHue »yKapuoTHYECKOW KIEeTKW», «CTpoeHue >XKMBOTHOM KIETKW», «CTpoeHHe
pacTUTENIbHOM KJIeTKW», «CTpoeHHE NPOKAPUOTHYECKON KIIETKH», «CTpoeHue sapa
KJIETKW», «YTIEBOAB, «JIMIHIbD».

Obopyodosanue: CBETOBOM MHUKPOCKOIN, O0OpydOBaHHE MJii MPOBEACHUSA
HAONIONCHUM, W3MEPEHHH, OSKCIEPUMEHTOB, MUKPOIPENapaTbl  PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast padota Ne 1. «M3yyeHue kaTanuTHUECKOW aKTUBHOCTU (EPMEHTOB
(Ha mpuMepe aMuIa3bl UK KaTanasbl)y.

JlabopatopHast pabota Ne 2. «M3yueHne CTpoeHus: KIETOK pacTeHUH, )KUBOTHBIX U
OaKTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U UX OMUCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTH KJIETKH

O6MeH BemiecTB, WIM MeTa00MuM3M. AccUMIIAIUSA (TJIACTUYECKUH OOMEH)
U JUCCUMWIALMS (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI EIUMHOTO IIpoliecca
Merabonmu3ma. Ponb 3aKOHOB COXpaHEHHUsS BEHIECTB M DSHEPTUM B TMOHUMAaHHUU
MeTabom3ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIM U reTepoTrpodHbiid. Ponb ¢GepmMeHTOBB
OoOMEHE BEIlIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®dotocunTe3. CBetoBasi U TeMHoBasi ¢asbl doTocunreza. Peakiuu doTocunresa.
OddextuBHOCTh (PoTOCHMHTE3a. 3HAaUeHUE (HOTOCUHTE3a IS )KU3HU Ha 3emie. Biusuue
yCcJIOBUM cpeAbl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIMICHUS €0 MPOIYKTUBHOCTHY
KYJbTYPHBIX PACTCHUM.

XeMocHHTE3. XeMOCHUHTE3UPYIOIINE OaKTEpUU. 3HAUCHUE XEeMOCUHTE3a JUIs )KU3HU
Ha 3eMJIe.

OHepreTuueckuii oOMeH B KJeTke. PacuiemieHne BelIeCcTB, BbIJIEICHUE
U aKKyMYJIUPOBaHWE DHEPTUHM B KIETKE. DTallbl SHEPreTUYecKoro oOMeHa. [ mukonms.
bpoxenue u ero Buabl. KuciopogHoe OKHUCIEHUE, WIM KIETOYHOE JbIXaHHE.
OxucnurensHoe pochopmmpoBanue. IPPEKTUBHOCTh SHEPTETUUECKOTO0 OOMEHA.

Peakiuu marpuyHoro cuntesa. ['enernueckas napopmanus u JJHK. Peanuzanus
reHeTudecko uHpopmanuu B KJIETKe. [ ©HeTHMYeCcKHil KOl W €ro CBOWCTBA.
Tpanckpunius — marpuunbiii cuate3 PHK. Tpancnsmus — GuocunTe3 Oenka. DTarmbl
TpaHcisiuu. KonupoBanue aMmuHokucioT. Pois pubocom B OnocuHTe3e Oerka.

Heknerounsie dopmbl ku3HU — Bupychl. Mcropusi otkpeitus Bupycon(.U.
NBanoBckuit). OCOOCHHOCTH CTPOSHHUS M KU3HEHHOTO IMKJIa BUPYCOB. bakTepuodarmu.
bosie3Hn pacTeHuii, KUBOTHBIX M YEJIIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
ummyHoaeduita yenoseka (BUY) — Bo3oyaurens CIIN/{a. OGpaTHas TpaHCKpHUTIIINSA,
peBepTaza u unTerpasa. [Ipodunaktuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUM.

Hemoncmpauuu:

Ilopmpemwui: H.K. Konbos, JI.1. UBanosckuii, K.A. TumMupszes.

Tabnuyvr u cxemwvr: «Tunbel nutanus», «Metaboauzm», «MUTOXOHAPUSY,
«HepreTuyeckuii oOMeH», «Xioporaact», «®Dorocurte3y, «Crtpoenue JIHK»,
«CtpoeHue u (¢yHKIHMOHUpOBaHUE TeHay, «CuHTe3 Oenka», «['€HeTHYeCKHil Komy,
«Bupyce», «bakrtepuodarn», «Crtpoenune u xku3HeHHbIM 1K Bupyca CII/la,
oakTeprodaray, «Pemmmkarus JTHK.

Obopydosanue: wmonenu-anmmivkanuu «Ynapoenue JHK wu  Tpanckpuniumsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojaesb cTpykTypsl JJHK.
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Tema 5. PazMHoOKkeHHe U MHAUBHAYAJTbHOE PAa3BUTHE OPTaHU3MOB

KiierouHbli UK, WM )KU3HEHHBIN UK KieTkd. UaTepdasa u mutos. I[Iporeccsl,
nporekatoume B uHTep(daze. Permukanms — peakiuss Marpuudoro cuHte3a JIHK.
Ctpoenne XxpoMocoM. XpOMOCOMHBIN Ha0Op — KapuOTHIIL. JIUTITONIHBINA U TallJIONTHBIN
XpPOMOCOMHBIC HaOopbl. XpomaTuipl. l[uTONOrMYEeCKHE OCHOBBI PAa3MHOXKCHHS H
WHIUBUTyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenne knetku — Muto3. Craguu Murtosza. [Iporieccrl, mpoucxoasiiue Ha pa3HbIX
CTaJMsIX MUTO3a. bHOJOrnYecKkuii CMbICT MUTO3A.

[Tporpammupyemasi THOENb KIETKH — allONTO3.

@dopMbI pa3MHOMKEHHUS OpPraHU3MOB: Oecrojioe U ToJioBoe. Buabl Oecrionoro
pPa3MHOXXEHUS:  JIeJIEHWE HaJBOE, IIOYKOBAHME OJHO- U  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BETEeTaTUBHOE pa3MHOKeHue. VICKyCCTBEHHOE KIOHUPOBAHHE
OpPraHU3MOB, €0 3HAYEHUE ISl CENICKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIUYUS OT OECIIOJIOTO.

Meito3. Craguu wmenoza. Ilpomeccel, npoucxoasmme Ha CTaausx Meno3sa.
[ToBenenne xpomocoMm B Meiro3e. Kpoccunrosep. buosiorndecknii cMbICiI M 3HAYEHHUE
Meno3a.

["ameTorenes — mpoiiecc 0Opa30BaHUs IMOJOBBIX KJIETOK y JKMBOTHBIX. [lomoBbie
JKeJe3bl: CEeMEHHUKU U sSsudHuKUA. OOpa3oBaHKWe U Pa3BUTHE IMOJIOBBIX KIETOK — ramMeT
(cmepmaTto3ou, SUIEKIeTKa) — crepMaroreHe3 M ooreHe3. OCOOEHHOCTH CTPOCHUS
ANIEKIETOK U criepMaro3ouoB. Onnoaorsopenue. [laprenorenes.

NunuBunyanbHoe  pa3BuTHe  (OHTOreHe3).  DOMOpHOHAIbHOE  Pa3BUTHE
(omOpuorenes). JTambl AMOPUOHAIBHOTO PA3BUTHUSI y TIO3BOHOYHBIX >KHUBOTHBIX:
npobneHue, racTpyisius, opraHoreHnes. [loctamOpuonanbHOEe — paszBuTHE. THIBI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MPSAMOE, HEMPSAMOE (JIMYMHOYHOE). BrinsgHuecpenpl Ha
pa3BUTHE OPTaHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 [IBETKOBOTO PAaCTEHHUS: CTPOCHHUE CEMEHH,
CTa/INM Pa3BUTHSL.

Hemoncmpavuu:

Tabnuyvt u cxemovl: «DPOpPMBI  Pa3MHOKEHUS  OPraHU3MOBY», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereraTuBHOE Pa3sMHOXKEHUE PACTECHUID,
«Jlenenue kineTku OakTepuiiy, «CTpoeHue MOJIOBBIX KIETOK», «CTPOECHUE XPOMOCOMBI,
«Knerounsiii uki», «Pemmukamua JHK», «Mutoszy», «Mehos», «IIpsmoe u Henpsimoe
pa3BuTue», «l'aMeToreHe3 y MIICKOMUTAIOMNX M YeJIOBeKa», «OCHOBHBIE CTaJAUU
OHTOTE€HE3a».

Obopyoosanue: MHUKPOCKOTI, MHUKPOITPENApaThI «CniepmaTto30ubl
MJIEKOIIUTAIOWIETO», «SMUEKIeTKa MIIEKONUTAKIIEro», «KapuokuHe3 B KIETKax
KOpELIKa JIyKa», MarHUTHas MOJeEib-anmukanusa «/lemenne kinetku», moxaens JIHK,
MOIeNTb MeTa(azHON XPOMOCOMBI.
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Jlabopamopnvle u npakmuueckue padomol:

Jlabopatopnast pabota Ne 3. «HaGnroneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlabopatopHasi padota Ne 4. «3ydyeHure CTpOEHHs MOJIOBBIX KIETOK Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

Tema 6. HacieacTBeHHOCTb M U3MEHYHUBOCTH OPraHU3MOB

[Ipenmer u 3amaum reHetuku. Mcropus pas3Butus reHetuku. Posib nurtosioruum
¥ SMOpHOJIOTUU B CTAHOBJIEHUU T€HETHKU. BKIIaJl pOCCUIMCKUX U 3apyOEKHBIX YUEHBIX
B pa3BUTHE T€HETUKH. MeTonbl TeHeTUKH (TUOPUAOJOTUYECKUN, [UTOINCHETUYECKUH,
MOJIEKYJISIpHO-TeHETHUEeCKU). (OCHOBHBIE TE€HETHMYECKHE TMOHATHSA. [ eHeTmyeckas
CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS TPHU3HAKOB, yCTaHOBJIEHHbIEe [. Menpaenem.
MonorubpuiHoe CKpeluBaHue. 3aKoH €MHO-00pa3usi THOPUIOB MTEPBOrO MOKOJICHHUS.
[IpaBriIO TOMHUHUPOBAHUSA. 3aAKOH PACIICIUICHUS PU3HAKOB. [ MIIOTE3a YNCTOTHI raMeT.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeluBaHue. 3aKOH HE3aBUCUMOTO HAcCJeIOBaHUS TMPU3HAKOB.
[{uTorenernueckre OCHOBBI ~ JUTHMOPUAHOTO  CKpPEIIMBAHMS.  AHAIU3UPYIOLIEEe
CKpemuBanue. Mcnoiib30BaHWE AHATU3UPYIOLIETO CKPEUIMBAHUA I OIPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Padora T. Moprana no cuernjieHHOMY
HACJIEIOBAaHUIO T€HOB. HapyIieHne cueryieHust reHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpOoMOCOMHas TEOPUS HACIIEICTBEHHOCTH. [ €eHETHUECKUE KapThl.

I'enetnka mnona. XpoOMOCOMHOE OINpeIeeHue Tmoia. AyTOCOMBI U TMOJIOBBIE
XpoMOCOMBI. ['oMOraMeTHbI€ U TETEPOraMETHBIE OpraHu3Mbl. HacnenoBanme npu3HaKkoB,
CLEIUIEHHBIX C TIOJIOM.

N3menunBOCTh. BUabl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAs. Poiib
Cpelbl B HEHACJICJICTBEHHON W3MEHYMBOCTH. XapaKTEPUCTHKA MOIUDUKAITMOHHON
W3MEHYMBOCTH. BapuannoHHBIM psAa W BapualMoHHas KpuBad. Hopma peakuun
npu3Haka. KojinuecTBEeHHbIE U KaY€CTBEHHBIE MPU3HAKHA U UX HOpMa peakiuu. CBOMCTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.

HacnencrBennas, wiM TEHOTHIMYECKas, HW3MEHYUBOCTh. KoMOWHaTHBHas
U3MEHYMBOCTh. Mel03 U MOJIOBON MPOIECC — OCHOBA KOMOMHATUBHON M3MEHUHUBOCTH.
MytanonHass u3MeH4YuBOCTh. Kraccudukamuss MyTanuii: TEHHBIE, XPOMOCOMHEIE,
reHoMHble. YacTora U mnOpuuMHBL MyTanuil. MyTareHuble  (akTopbl. 3aKOH
TOMOJIOTUYECKUX PSJ0B B HacjeACTBeHHOM n3MeHunBoctu H.U. BaBuioga.

BuesnepHas HacieACTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka yenoseka. Kapuotun yenoBeka. OCHOBHbIE METO/IbI TEHETUKH YEJIOBEKA:
reHeaJlornueckuii, OJM3HEOBbIN, [IMTOTEHETUYECKUH, OMOXUMUYECKUN, MOJIEKYJISIPHO-
IT€HETUYECKU M. CoBpemeHHOE ONPEEIICHUE TE€HOTHIIA: IIOJIHOT€EHOMHOE
CEKBCHUPOBAHUE, TE€HOTUIIMPOBAaHHWE, B TOM uucie ¢ nomombto [II[P-ananusa.
HacnencrBennsie 3a001eBaHus YesI0BEKa: TeHHbIE 00JIe3HU, 00JIE3HU C HACIIEACTBEHHOM
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IIPEIPACIIONIOKEHHOCTBIO, XPOMOCOMHBIE Oosie3HH. COMaTH4eCKHEe W T'€HEepaTUBHbBIC
myTtauuu. CTBOJIOBbIE KJIETKU. lIpuHLUMIBI 310pOBOrO 00pas3a »KU3HU, JAMATHOCTUKH,
npoQUIaKTUKA W JIGYECHUS TEHETHYEeCKHX Ooje3Hedl. Meauko-reHeTHIecKoe
KOHCYJIbTUPOBaHHE. 3HAYEHNE MEIUIMHCKON T€HETUKU B MPEJOTBPALLIECHNUN U JICYEHUU
TeHETUYECKUX 3a00JIEBAaHUN YEIIOBEKA.

Jemoncmpayuu:

llopmpemwi: I'. Mengens, T. Mopran, I'. ne ®pus, C.C. Yersepukos, H.B.
Tumodeen-Pecorckuii, H.I1. BaBuios.

Tabnuyer u cxemvl: «MOHOTHOPUIIHOE CKpEIIMBAHHE W €r0 IUTOI€HETHYecKas
OCHOBa», «3aKOH pacHICIVICHUS M €ro IUTOTCHETHUYEeCKas OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpumHoe ckpenmBanue», «lluTomornyeckue OCHOBBI JUTHOPHUIHOTO
CKpemuBanus», «Menos», «B3anMoAEHCTBUE aJUIeNIbHBIX TE€HOBY», «l €HeTHYecKue
KapThl PACTEHUM, >XUBOTHBIX M 4YelIOBeKa», «['eHeTmka mnona», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIIEINICHHOTO ¢ MoJ0oM», «KapruoTumsl yenoBeka U AKUBOTHBIX», «Bubl
U3MEHYUBOCTHY, «MoaudukaimonHas uU3MEHYUBOCTHY, «HacnemnoBanue pesyc-
bakTopay, «I'eHeTHuKa rpynn KpoBu», «MyTarimoHHAss U3MEHUUBOCThY.

Obopydosanue:  MoJenu-anmukanuu  «MOHOTHOPUIHOE  CKpELIMBAHUE,
«HenomHoe  momuHupoBaHHWe»,  «JlurmOpumHoe  ckpemmBanue», «llepekpécr
XPOMOCOM», MHKPOCKON M MHKporpenapar «/[po3odwmra» (Hopma, mytamuu (Hopmbl
KPBUIBEB U OKPACKU Tefa), TepOapuii «[ opox moceBHOM».

Jlabopamopnuvie u npakmuueckue padoomoi:

Jlaboparopnas pabGota Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTHOPUAHOTO U
JTUTHOPUHOTO CKPEIIMBAHUS Y IP030(UIIbl Ha TOTOBBIX MUKPOIIPENapaTaxy.

Jlabopatopuast pabora Ne 6. «M3ydyenne MoAupUKAIIMOHHONW W3MEHUYMBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PAJIa ¥ BAPUALTMOHHON KPUBOW».

JlabopatopHnasi pabora Ne 7. «AHanu3 myTanuii y Apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[TpakTraeckas padbota Ne 2. «CocTaBieHHe U aHATTU3 POJAOCIOBHBIX YETIOBEKAY.

Tema /. Cesexkniusi oprann3moB. OCHOBbI OHOTEXHOJIOTHH

Cenekuus Kak HayKa U IPOLECC. 3ap0KACHUE CEIEKIIUU U JOMECTUKALUA. Y UCHHE
H.W. BaBunoBa o 1meHTpax MPOUCXOXKACHUS U MHOTOOOpa3usi KyJbTypHBIX PacCTEHUH.
[{eHTpBI MPOUCXOXKIECHUS TOMAIITHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMeHHbIE METOJbl CeleKIUU. MaccoBbli W WHIUBUAYATIbHBIH OTOOPHI
B CEJICKIMM pACTEHUM U KUBOTHBIX. OIleHKa 3KCTEphepa. bBIM3KOpOICTBEHHOE
ckpeniuBanue — UHOpuAuHT. Yucras nunuda. CkpelumBaHue YUCThIX JTUHUM. ['eTeposuc,
wi rubpuaHas cwia. HeponcTBeHHoe ckpemuBanue — ayTOpuauHr. OtaanéHHas
rudpuau3anus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 U MOJy4YeHUE MOJUIIIIOUIOB.
JlocTrkeHns CeIeKUNNA PaCTeHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomOrHs Kak oTpaciib MpOMU3BOACTBA. | €HHAsA HH)KEHEPHS. JTalbl CO3/IaHMS
pexomOunanTHoi JIHK u TpaHcreHHbix opranu3moB. KneTouHass WMH)KEHEpHs.
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Kierounbie KynpTypbl. MUKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KionupoBaHune
BBICOKONIPOAYKTUBHBIX ~ CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE
u stryeckue npodaemsl. MO — reHeTHueckd MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemwvi: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. 1BaHoB.

Tabauywl u cxemvi: kKapTa «L{eHTpBI TPOUCXOKIEHU U MHOTOO0OPA3us KyJIbTYPHBIX
pacteHuit», «Ilopoabl IOMamHUX XUBOTHBIX», «CoOpTa KyJIbTYpHBIX PACTEHHID,
«Otnanéunas rudpuauzanus», «Padoter akanemuka M.®. MBanoBay, «Ilonmumionaus»,
«OO0bekThl ~ OMoTexHoJsorum»,  «Kilerounsle  KydabTypel M KJIOHHPOBaHUEY,
«KoHCTpynpOBaHue U NEPEHOC TEHOB, XPOMOCOM.

Obopydosanue: MyJSIKU MJI0JJOB U KOPHEIUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHui, repbapuil «CenbCKOX035IICTBEHHBIE PACTEHHUSI.

Jlabopamopnvie u npakmuueckue padoomul:

Okckypcusi « OCHOBHBIE METOJIbI U JOCTHXKEHHUS CEJIEKIIUU PACTCHUN U KUBOTHBIX
(Ha CeNeKUMOHHYIO CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCHBITATENbHBIN Y4acTOK,B
TEIUTMYHOE X035ICTBO, TA00OPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosronIMOHHAsA OMOJIOTHSA

[Tpennocbuiku BOZBHUKHOBEHUS 3BOJIIOIIMOHHON TE€OPUU. DBOIIOLIMOHHAS TEOPUS U
e€ MecTo B Onosioruu. BiusiHue »BOTIOIIMOHHON TEOPUH Ha pPa3BUTUE OUOJIOTHUU U IPYTUX
HayK.

CeugerensctBa  3Boyonud.  [laseoHTONOrMYEcKue:  MOCIEAOBATEIBHOCTD
MOSIBJICHUS BHJIOB B  MAJCOHTOJIOTMYECKOM  JIETONMUCH, TMEpPeXOoaHbie  (HOPMBI.
buoreorpaduyeckue: cxoncTBo u paznuune ¢hayH u GIop MaTEpPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M  pa3nuuusi SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOUHBIX.  CpaBHUTEIHHO-aHATOMUYECKHE:  TOMOJIOTUYHBIE,  aHAJOTHUYHBIE,
PYAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METa0OIMYECKMX TMyTed y BCeX
OpTaHU3MOB.

OBomonuonHas Teopust U. Jlapsuna. [Ipeanockuiky BOSHUKHOBEHUST JapBUHU3MA.
JIBrKyImMe CWJIbl DBOJIONUUA BHIOB 10 JlapBuHY (M30BITOYHOE pPa3MHOXEHUE MIPH
OTPaHUYEHHOCTHU pECYpCOB, HeomnpeAenEHHas U3MEHYUBOCTb, O6oprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOD).

Cunternueckas teopus 3Bomtonnn (CTI) u €€ OCHOBHbBIE MOJI0KEHUSL.

MuxposBosorus. [Tomymsius Kak eAMHUIIA BUIA U SBOJIOINH.

JBvxymue cuibl ((pakTopbl) SBOITIONMY BUOB B IpUPOie. MyTarlmoHHBIN TPo1iece
¥ KOMOMHATUBHAS U3MEHYUBOCTh. [lomynsamronHbIe BOJIHEI U ipeiid renoB. N3omsnus u
MUTpaIys.

EctectBenHbIi 0TOOP — HaNpaBIIsAOMIMA (hakTop FBOTIOIUU. DOPMBI €CTECTBEHHOTO
orbopa.
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[Ipucnoco0IeHHOCT,  OPraHM3MOB Kak  pe3ynbTarT HBomonuu. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMOP(O3bl U UINO-AIANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (hOpPMBI BUT00OPA30BAHNUS:
reorpaduueckoe, SKOJI0rHIecKoe.

MakposBomorusi.  @opMmbl  BBONIOUMU:  (QuUiIeTHYECKas,  JUBEpreHTHas,
KOHBEpreHTHas1, napajuiesbHas. HeoOpaTUMOCTh 3BOJIOLIHH.

[IpoucxoxneHne OT HeCNEeUHAIN3UPOBAHHBIX MNpeakoB. IIporpeccupyromas
crnenuanu3anusa. AJanTUBHAS paguanus.

Hemoncmpauyuu:

Ilopmpemuwi: K. JInunnei, 2K.b. Jlamapk, Y. {apsun, B.O. KoBanesckuii, K.M. bap,
9. I'ekkens, ©. Mroiutep, A.H. CeBepiios.

Tabauywl u cxemol: «Pa3BUTHE OPraHUYECKOTO MHUPa Ha 3eMiiey», «3apoIbIIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukc», «PopMbl OOPHOBI 3a CYIIECTBOBAHUEY,
«EctecTBeHHbI 0TOOPY», «MHOTO00Opa3ue COpTOB pacTeHui», «MHOTrooOpa3ue mopoj
KUBOTHBIX», «llomynsinun», «MyTallMOHHAsT HW3MEHYUBOCTBY, «APOMOPQO3bI»,
«Mnnoanantamumy, «O0mas aereHepanus», «J[Brwxyime cuibl 3Bosronuny», «Kapra-
cxema wMmapmpytra nyremectsus Y. Japsuna», «boppba 3a cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTh OpTraHu3MOBY, «I"eorpaduueckoe BUJ1I000pa30BaHUEY,
«IKOJIOTUYECKOE BUI000PA30BAHUE.

Obopyoosanue. KOIJIEKIHUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPACKH, HaOOp
IJIOJIOB U CeMsiH, KoJuleKIus «lIpuMepsl 3alIUTHBIX MPUCTIOCOOICHUN Y KUBOTHBIX,
Mozaenb «OCHOBHBIC HAMpAaBJICHUS] HBOJIONUN», 00bEMHass Mozenb «CTpoeHue
TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, koyekius «DopMbl COXpaHHOCTH MCKOMAEMbIX
JKUBOTHBIX W pacTeHUi», Moaenb ammaukanusa «llepekpécT XpoMocom», BIaKHBIE
npenapathbl «Pa3BUTHEe HACEKOMOT0», «Pa3BUTHE JATYIIKWY, MUKpPOIpenapar
«/Ipo3oduna» (Hopma, Mmyraunu GOpMbI KPbUIHEB U OKPACKH TETIA).

Jlabopamopnsle u npakmuueckue padomot:

Jlabopatropnas pabota Ne 1. «CpaBHeHHE BHUIOB 10 MOP(HOIOTUUECKOMY
KPUTEPHIO.

JlaGoparopHass pabora Ne 2. «OnucaHwe MNPHUCIOCOOICHHOCTH OpraHu3Mau
¢€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emJie

JloHay4yHbBIE TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuHble TUIIOTE3HI
BO3HMKHOBEHUS XU3HHU Ha 3emiie: aOMoTeHe3 M MaHCIepMUs. XUMUYECKast SBOJIOIIHSL.
AOHOTeHHBIN CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIBHOE
MOATBEP)KJACHUE XMMHYECKOW OBOMIONWU. HadvanbHble J3Tambl  OHOJOTHYECKOMN
somtonn. I'mnoresa PHK-mupa. dopmupoBanre MeMOpaHHBIX CTPYKTYyp H
BO3HUKHOBEHUE TMpOTOKIETKH. llepBble kieTkn u ux s3Bomonusa. DopmupoBaHue
OCHOBHBIX I'PYMII )KUBBIX OPraHU3MOB.
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Pa3Butne xu3Hu Ha 3emsie mo spam W nepuojaMm. Karapxeid. Apxeiickasu
npoTepo3oiickas 3pel. [laneo3olickas spa u e€ nepuoabl: KEMOPUNHCKUH, OPJTIOBUKCKHM,
CUJIIypUNCKNN, TEBOHCKAN, KAMEHHOYTOJIbHBIN, IIEPMCKHM.

Me3o30KicKkas 3pa U €€ EPUOIbl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MaJI€Or€HOBBIN, HEOT€HOBbINM, AHTPONOTEHOBBIH.

XapakTepucTuka KiIuMara W TIeOoJIOTHYECKUMX MpoueccoB. (OCHOBHBIE JTalbl
HBOJIIOIUU PACTUTENIBHOTO U dKUBOTHOTO MUpPa. ApoMop(]o3bl Yy paCTEHHM U JKUBOTHBIX.
[losiBneHue, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak oOTpaxkeHue HIBoOLUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

OBOJIIOLMS 4YEJIOBEKA. AHTpOIOJIOTMs Kak Hayka. Pa3BuTHe npencTaBiIeHHN
O MPOUCXOXKICHUH YeroBeKa. MeToibl u3ydyeHus aHTponorenesa. CxoJIcTBa U pa3indus
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEIOBEKA.

JBrxymue cuibl (pakTopsl) anTponoreHne3a. HaciiencTBeHHass ©3MEHYMBOCTh U
€CTeCTBEHHBIN 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HM, U3TOTOBJIICHUE OPYIUN Tpyaa,
MBIIIEHUE, PEYb.

OCHOBHBIE CTaAUM W BETBU SBOJIOLMM YEJIOBEKA: ABCTPAIONUTEKH, YeraoBek
yMenblid, YenoBek NpAMoXondiui, YenoBek HeaHIepTAIbCKUi, UenoBEK pa3yMHBIN.
Haxonku vckomaemMbIX OCTaTKOB, BPEMsI CYLIECTBOBAaHHMs, 00JIACTh PacHpOCTpaHEHUs,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEOUHAs (EBpa3uiicKasi),
HErpo-aBCTpaJIouHas (IKBAaTOpHAJIbHAS), MOHTOJOMJHAA (A3MATCKO-AMEPUKAHCKas).
YepTbl NOPHUCHOCOOJIEHHOCTH TMPEACTABUTENEH UYENOBEYECKUX pac K YCIOBUSM
cymectBoBanus. EnquncTBo yenoBeyeckux pac. Kputuka pacusma.

Hemoncmpayuu:

llopmpemuwi: ®©. Pean, JI. Ilactep, A.M. Onapun, C. Mumnep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemwvr: «Bo3nukHoBeHne CoJHEUYHOM CHCTEMBI», «Pa3Butune
opranudeckoro  mupa», «PacturenbHas  kmetka», <« KMBOTHas  KJIETKay,
«IIpokapuotnueckass kieTka», «CoBpeMEHHass CHUCTeMa OpPraHUYecKOro MHUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOSHUS YEIOBEKA U YEIIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHBIE MECTa MaJCOHTOJIOTHYECKNX HAXOJO0K MPEIKOB COBPEMEHHOI'O YEJIOBEKAY,
«/lpeBHenmme moan», «/peBHue mroau», «llepBele  COBpeMEHHBIE  TIOANY,
«HenoBeueckue paco».

Obopyoosanue: mynsxu «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTpaJoONUTEKA,
MUTEKAHTPOTNa, HeaHAepTaliblla, KPOMAHBOHIIA), CJICTKU WM W300paKeHHs] KaMEHHBIX
OpyAMii  TEepBOOBITHOTO  4YeloBeKa  (KaMHU-YOMIEphl,  pyOmna,  ckpebia),
ICOXPOHOJIOTHYECKAsT Talnuia, KOJUIeKIUs «®DOpMbl COXPAHHOCTH HCKOMAEMBbIX
’KUBOTHBIX U PACTCHUID.

Jlabopamopnvie u npakmuueckue padomot:
[Ipaktuueckas pabora Ne 1. «/3yueHue HCKOMAeMbIX OCTATKOB pPACTEHHM
Y )KUBOTHBIX B KOJUICKITUSIX).
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DKCKypcust « DBOIIOLNS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYUHbIN
WU KpaeBeaUeCKUM My3e).

Tema 3. Opranu3mbl U OKpPY:KaUIIas cpeaa

DKOJIOTHSI KAaK HaykKa. 3aJadd W pas3/esibl AKOJOrMU. MeToabl 3KOJOTMYECKHX
MCCJIEIOBAHUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IIOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckne  ¢aktopel. Kmaccudukamuss — sxomoruyeckux — (paKkTOpPOB:
abnoTnyeckne, OMOTUYECKHUE U aHTPOIIOT€HHbIE. J[efiCTBHE SKOJIOTMYECKUX (PAKTOPOB Ha
OpraHU3MBbl.

AGuoTtnueckue (aKTOpbl: CBET, TEMIIEPAaTypa, BIAXKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenust opraHu3MOB K JE€HCTBUIO aOMOTHYECKHX (PakTopoB. buonornueckue
PUTMBI.

buotnueckue ¢daxkTopel. Buibl OMOTHYECKMX B3aUMOJECUCTBUI: KOHKYpPEHIIMS,
XUIIHUYECTBO, cUMOMO3 u ero Qopmel. Ilapasutusm, koomepanusi, MyTyajau3M,
KOMMEHCAJIU3M  (KBAapTHPAHCTBO, HAxJIEOHMYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OWOTHMYECKUX B3aUMOJCHCTBUWA IS  CYIIECTBOBAaHUS OpPraHU3MOBB
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHUECKHUE XAPAKTEPUCTUKH NOoMysiuun. OCHOBHBIE MTOKA3aTeNN MOMYJISIINU:
YUCJIIEHHOCTD, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTbD, IPUPOCT, MUTpanys. JnHamMuka
YUCJIICHHOCTHU NOMYJISIUNN U €€ PEeTyJILUS.

Hemoncmpauuu:

llopmpempsi: A. I'ym6onbar, K.®. Pynse, O. ['exkerns.

Tabnuyer u cxemwi: xapta «llpupoansie 30HBI 3emin», «Cpenbl OOWUTaHMS
opranu3MoB», «®oronepuoauam», «llomymsauum», «3aKOHOMEPHOCTH  pPOCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30pUu-TyPenbkny, «[luiesbie nenm.

Jlabopamopnuvie u npakmuueckue padoomol:

Jlabopatopuass pabora Ne 3. «Mopdonoruueckne 0OCOOEHHOCTH pPaCTEHUMN
U3 Pa3HbIX MECT OOUTAHUSN.

JlabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPCHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacuér MIOTHOCTU MOMYJIALMI pa3HbIX BUAOB
PaCTEHUI».

Tema 4. CoobuiecTBa U IKOJIOTMYECKHE CHCTEMBI
CooOmiectBo opraHu3MoB — OuoueHo3. CTpyKTypsl OHOILIEHO3a: BHIOBaf,
POCTpaHCTBEHHasA, Tpoduueckas (nuienas). Buabi-noMmunantel. CBsi3u B OMOLIEHO3E.
DKoJ0ruyecKkue cuctemsl (3kocucteMsl). [IoHsATHE 00 SKOCHUCTEME U OMOTEOLIEHO3E.
@DyHKIMOHAIBHBIE KOMIIOHEHTBI YKOCUCTEMBI: MPOAYLIEHThI, KOHCYMEHTHI, PEAYLIEHTHI.
KpyroBopoT BelecTB 1 MOTOK SHEPTHH B 3KOcUcTeMe. Tpoduueckue (MUIIeBbI€) YPOBHH
skocucteMsbl. [Iumessle nenu u cetu. OCHOBHBIE MTOKA3aTEIN dKOCUCTEMBI: OMoMacca,
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OpOAYKIMsI. OKOJOTMYECKHE MUPAMHIbI: TPOAYKIIMH, YHCIEHHOCTH, OHOMACCHI.
CBoOICTBa 3KOCUCTEM: YCTOMUNBOCTh, CAMOPETYJIsALUs, pa3BUuTHE. CyKlieccus.

[IpuponHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHUCTEMA XBOMHOIO WIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpONIOreHHbIE HKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMsl.
buonornueckoe n X0341iCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak (akTtop ycToWumBocTH dKocucteM. CoxpaHeHue
OMOJIOrMYECKOT0 pa3Ho0Opa3us Ha 3emile.

Yuenne B.W. Bepuanckoro o 6uocdepe. ['panutipl, coctaB u cTpykTypa 6mnocheps.
XKusoe BemectBo u ero ¢Qynkuuu. OcobeHHocTH OuoOcdepbl Kak TriI00anbHON
sKocHucTeMbl. /[uHamMrueckoe paBHOBecUE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BeliecTB 1 OMOT€0XUMUYECKHE LIUKIIBI SJIEMEHTOB (YIJIepo/ia, a30Ta).
3oHabHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBedecTBO B Onocdepe 3emiin. AHTPOINOTEHHbIE M3MEHEHUs B Ouocdepe.
['1o6anbHbBIE 3KOJOTUYECKHE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOBI U YenoBeuecTBa. CoxpaHeHne 6uopa3sHooOpasus Kak
OCHOBa ycToHuMBocTU Ouocheprl. OCHOBA PalMOHAIBLHOIO YIPABJIECHUS MPUPOIHBIMU
pecypcaMu U UX UCIONb30BaHue. JloCTIKeHUs: OMOIOTHH U OXpaHa MPUPO/IbIL.

Jemoncmpavuu:

Ilopmpemuwi: A. JIx. Tencin, B.H. Cykaués, B.. Bepnaackuii.

Tabauyvr u cxemwvi: «llumeble nenw», «bUOLIEHO3: cOCTaB W CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemm mnuTaHus», «DKOJOTHYECKass MHUPAMUIA,
«buochepa u uenoBek», «IKOCHUCTEMA HIUPOKOJIUCTBEHHOTO Jecay, «IKOCHUCTEMA
XBOMHOIO Jeca», «buoneno3 Bogoéman, «ArpoueHos», «lIpumepHbpie aHTPONIOTEHHBIE
BO3JCUCTBUS Ha NpupoAy», «BaxHeWline WCTOYHHMKHA 3arpsA3HEHHUS BO3AyXa W
IpyHTOBBIX BOA», «llouBa — BakHeillias cocTtaBistomas Ouochepb», «DPaKkTOPbI
nerpanganuu nouBy, «llapaukoBelil 3hdexT, «DakTopbl paAO0aKTUBHOTO 3arpsS3HEHUS
ounochepr», «O6mIas cTpykrypa ounocdepoi», «Pacnpoctpanenue xxu3nu B 6uocdepe»,
«O30HOBBIN 2kpaH O6uochepr», «Kpyrosopor yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOJIEN.

OOGopynoBanue: Mojenb-ammIdKanus «Tunudaaeie  OUOIEHO3BDY, TepOapuit
«PacturenbHBIe CcOOOIIECTBAaY, KOJUICKIUU «bHomeHo3», «BpeauTenn BaKHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYpP», TepOapui W KOJJICKIIMM PACTEHUW W KUBOTHBIX,
MpUHAJJICKAIIME K Pa3HbIM JKOJIOTHYECKUM TIpynmnaM oJHOro Buaa, KpacHas kHuUTa
Poccutiickoit @eaepannn, n300pakeHHs] OXPAHIEMBIX BUOB PACTEHUN 1 KUBOTHBIX.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IPOI'PAMMBbI
ITO BUOJIOT'UN HA YPOBHE CPETHEI'O OBIIET'O OBPA3OBAHUA

Cormacao ®I'OC COO ycraHaBiuBarOTCs TPeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOyJaroIMMHUCS  TPOTrpaMM  CpeaHero  oOmero  o0pa3oBaHUS:  JIMYHOCTHBIM,
METanpeMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JHMYHOCTHBIX pE3yJbTATOB OCBOEHUS TMpeamera «bHoJorus»
BBIJICJICHBI CJIEAYIOIIME COCTaBISIOIIME: OCO3HAHHE OOYYaloIIMMHCS POCCUUCKOM
IPaXIaHCKOM UJAEHTUYHOCTH — TOTOBHOCTHM K CaMOPA3BUTHIO, CaMOCTOSITEIIBHOCTH U
CaMOOIIPEACIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, LEIEHANPABICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAULUA  pa3BUTUS  OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTHU
CIIOCOOHOCTh 00YyYaroUUXCsi PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HaJIMYue SKOJIOTMYECKOr0 MPAaBOCO3HAHMS, CIOCOOHOCTH CTaBUTh IEIU U CTPOUTH
YKU3HECHHBIE IIJIaHBI.

JInuyHOCTHBIE pe3yNbTaThl OCBOCHHS mpeamMera «buosorus» JOCTUTarTCAB
CINHCTBE y4eOHOW W  BOCIHUTATENBHOM  JCSATENIBHOCTH B  COOTBETCTBUHUC
TPAJULIMOHHBIMA POCCUMCKUMHU COIMOKYJIBbTYPHBIMU, HCTOPHUYECKUMU M JTyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, TPHUHSATHIMH B OOIECTBE TMpaBUJIaMU U HOPMAMH
MOBEJCHUS W  CIOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUS, CAaMOBOCIUTAHUS W
CaMOpAa3BUTHSA, PA3BUTUSI BHYTPEHHEW MO3WULMMU JIMYHOCTH, MATPUOTU3MA, YBAKEHHSIK
3aKOHY U MPaBOIOPSAJKY, YEJIOBEKY TpyJa M CTaplieMy I[OKOJEHHUIO, B3aMMHOIO
YBOKEHUS, OEPEKHOr0 OTHOUIEHUS K KyJIbTYPHOMY HAaCIEIUI0 U TPAJAULUSAM
MHOTOHAIIMOHANBbHOro Hapoaa Poccuiickoit dDenepanuu, TPUPOAE M OKPYKAIOLICH
cpeze.

JIngyHOCTHBIE PE3yNbTaThl OCBOEHHUS Y4eOHOro mpeameTra «bHOJOTHS JTOJKHBI
OTpaxaTh  TOTOBHOCTh ¥  CIIOCOOHOCTh  OOyYaromuxcsi  PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMUHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCXKICHUH, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa, PACHIMPEHHUE IKU3HEHHOTO OMNBbITA U OIBITA
JESITEIbHOCTH B TMPOILIECCE PEATM3AMUA OCHOBHBIX HAMPABICHUN BOCHUTATEIHHON
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaxaaHCcKOro BOCIIUTAHMA:

Cc(OPMHPOBAHHOCTDh TPAKIAHCKOW TMO3MIMK OOYYaroIIerocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO YeHA POCCHICKOTO OOIIECTBa;

OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX IMPaB W OOSM3aHHOCTEH, yBaKEHHE 3aKOHA
U TIPABOIOPSI/IKA;
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TOTOBHOCTh K COBMECTHOW TBOPYECKOM MEATEIBHOCTH TMPHU CO3JaHUU YUEOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/a4, BHIIOJIHEHUU OMOJIOTUYECKUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO MO3MUIMIO [0 OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JIEUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIOAEH C Pa3HbIMU YOEKIEHUSMH, KYJbTYPHBIMU LEHHOCTSMH H
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COACPKAHMS;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) MaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPAXKIAHCKONW HICHTHUYHOCTH, MaTPUOTU3MA,
YBa)KEHUS K CBOEMY Hapoay, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHol, ropmoctu 3a
CBOM Kpal, CBOWO PoauHy, CBOW S$3BIK W KYJbTYPYy, MPOLLIOE W HACTOSIIECE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IIECHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0O M TaMATHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccru B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIIEHWBATH BKJIAJ] POCCUHUCKUX YUYEHBIX B CTAHOBJICHHWE W Pa3BUTHE
OMOJIOTHY, TIOHUMAaHUS 3HAYCHUsI OMOJIOTMM B TIO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIIECTBA;

uaeiiHas yOeXKAEHHOCTh, TOTOBHOCTh K CHyKeHHIO u 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) MTYXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS
OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIICHMBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;
OCO3HAHME JUYHOTO BKJIJIa B TOCTPOCHUE YCTOMYMBOTO OYAYIIIETO; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJUTEIISIM, CO3IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KW3HH B COOTBETCTBUM C TPAIULIUSAMU
Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

SCTETHYECKOE OTHOLIEHWE K MHPY, BKJIIOUas OCTETHKY ObiTa, HAy4yHOr'O U
TEXHUYECKOIO TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHLIX OTHOILIECHHIA;

MOHMMAaHHE DMOLMOHAILHOIO BO3AEHCTBHS >KUBOW IPUPOILI M €€ LEHHOCTH;

TOTOBHOCTB K CAMOBBLIPAKEHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
Ka4eCTBa TBOPUYECKOM JTHUHOCTH;
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5) ¢pu3nuyeckoro BocnUTaHHA, (OPMHUPOBAHUS  KYJIbTYPbl 310pPOBbS U
IMOLMOHAIBHOIO 0JI1AT OOy YU :

IIOHMMaHWE U peanu3alys 3J0pOBOr0 M 0e30macHOro odpasa KU3HHU (310pOBOE
NUTaHUE, COOJIIOIEHNE TUTMEHWYECKUX MPaBWJI U HOPM, COAJIaHCHPOBAHHBIN PEXUM
3aHATUN U OTJIBIXA, PETyJsipHas (U3NYECKasi aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLIEHHSI K COOCTBEHHOMY (U3UYECKOMY U IICUXHUYECKOMY
3JI0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MIOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 3/JOPOBBIO U KU3HHU JIHOJCH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOICHHUS
QJIKOT'0JIsl, HAPKOTUKOB, KypEHHUS);

6) TPpy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K aQKTHUBHOM JICATCIbHOCTH TEXHOJOTMYECKOM M  COILMaJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTh WMHHUIMHUPOBATH, IUJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATD TaKylO JCSATEIbHOCTD;

UHTEpeC K pa3audHbiM cdepaM NpodhecCHOHAIBHOW NESITEIBbHOCTH, YMCHHUE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp OyayIiei mnmpodeccuu U pealru30BbIBaTh COOCTBEHHBIS
JKU3HCHHBIE TIJIaHbL;

TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOrHYeCKOr0 BOCIIMTAHMS:

AKOJIOTUYECKH 1I€JIeCO00pa3HOe OTHOIIIEHUE K MPUPOJIE KaK MCTOYHMKY KU3HU Ha
3emJie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIIIEHWE  YPOBHS  DKOJOTUYECKON  KYJbTYphl: NPUOOPETEHHE  OMbITa
IJIAHUPOBAHHUS TMOCTYNKOB U OLUEHKHA UX BO3MOXKHBIX TMOCIEACTBUN JJIsl OKPYKAIOIIECH
Cpenpl;

OCO3HaHME TI00ATBHOTO XapaKTepa HIKOJIOTHIECKUX MPOOIIEM U ITyTeH UX PEIICHUS;

CIIOCOOHOCTH HCIIOIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U
YMEHUS TIPU PEIIEHUN MPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIOTIOIH30BAaHUEM
(coOmroeHne TMpaBwI TOBEJACHUSI B TNPUPOJIC, HAMpPABICHHBIX Ha COXpaHEHHUE
paBHOBECHS B SKOCHCTEMAaX, OXpaHy BUOB, DKOCUCTEM, OUochepsl);

AKTUBHOE HEIPUATUE IACUCTBUM, NMPUHOCAIIMX BpE] OKPYKAlOLIEH IPUPOAHOU
cpele, yMEHHWE MPOTHO3UPOBATH HEOJArOMPHUATHBIE HSKOJIOTHYECKHE TMOCIIEACTBUS
MPEANTPUHUMAEMBIX JTEUCTBUN U IIPEIOTBPAILATh UX;

HAJIMYKUE PA3ZBUTOTO HKOJIOTUYECKOIO MBIIUICHUS, SKOJOTMYECKOM KYJIbTYpHI,
OIbITA AEATEIBHOCTH JKOJIOTUYECKOM HAIIPAaBJICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMM B TO3HABATEJIIbHOM, KOMMYHUKATUBHOM M COLUHUAIBHOM MNPAKTUKE, TOTOBHOCTHK
YYaCTHUIO B IPAKTUYECKOU AEATEITBHOCTH SKOJIOTHMUYECKOW HAIIPABICHHOCTH;
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8) HeHHOCTH HAYYHOT0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO Ha JUAJore KYJIBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYITYPHOM MHPE;

COBEpIIICHCTBOBAHNE SI3BIKOBOW M UYWTATEIBCKOW KYyJIbTYyphl KakK CpEICTBa
B3aMMOJICUCTBHS MEXTY JIFOIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crienu()UKE OMOIOTUN KaK HayKH, OCO3HAHWUSI €€ poiiu B (HOpMHUPOBAHUU
palMoOHAIBHOTO HAYYHOTO MBIIIJICHUS,, CO3/JaHUU IEJIOCTHOTO MPEACTaBICHUS 00
OKpY)KaloIlleM MHpE KaKk O €JUHCTBE IMPHUPOJbI, YeJIOBEKa W OOIIeCTBa, B TO3HAHHUU
NPUPOIAHBIX 3aKOHOMEPHOCTEH W PEIMICHUH TPOOJIeM COXpaHEHUS MPUPOTHOTO
pPaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JJIsi COBPEMEHHOW IMBUJIM3ALIUU:
oOecrieueHUsT HOBOTO YPOBHS pa3BUTHSA MEAWIIMHBI, CO3JIaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbl Pa3BUTHS YEIOBEYECTBA,
MOWCKa MyTeld BBIXOAA M3 TJIOOAIBHBIX HKOJIOTHYECKUX MpobiieM u olecreueHus
nepexoga K YCTOMYMBOMY Pa3BUTHIO, PAIIMOHAILHOMY WCIOJIB30BAHUIO MPHUPOTHBIX
pecypcoB U (hOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJIYYCHUH OMOJOTHUYECKHX 3HAHUN B IEJSX TOBBIIICHUS
oOIIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH, KaK COCTaBHOM 4YacTu
GyHKIMOHATBLHOM TPaMOTHOCTH  OOydammmxcs, G(OpMUpyeMON TNpU H3YYECHUU
Onooruy;

MOHUMAaHUE CYITHOCTH METO/I0B TTO3HAHUS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCITOIB30BaTh MOJIy9aeMbIe 3HAHUS NI aHAIN3a U OOBSICHEHUS SBIICHUN
OKPYXAIOIIEro MHpa W TPOHMCXOMIIMMX B HEM W3MEHEHWW, yMEHHUE JeNaTh
000OCHOBaHHBIC 3aKJIIOUCHHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCS JAHHBIXC
TEJTBI0 TTOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

COCOOHOCTH CAMOCTOSITENIEHO UCIIOJIB30BAaTh OMOIOTHYECKUE 3HAHUS /ISl PEIICHHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JIESITEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO ACATEIPHOCTh HHINBHUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHHUIO,
K aKTHBHOMY TTOJTYYCHHUIO HOBBIX 3HaHHI 1O OWOJIOTHH B COOTBETCTBHUH C )KH3HCHHBIMHU
NOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mipeamera «buosorus»
BKJIFOYAIOT: 3HAUYUMble JUIsi  (DOPMUPOBAHUS  MHPOBO33PEHUS  OOyUaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYyYHbIE TMOHATUS, OTpa)Karollue
I[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOIOB MTO3HAHUS, UCIIOTH3YEMBIX
B €CTECTBEHHBIX HayKax (BEILeCTBO, PHEPrus, SIBJIEHUE, MPOLECC, CUCTEMA, HAyUYHBIN
(dbaKT, IPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICOBAHUE,

21



denepanbHas padodas nporpamma | buonorus. 10-11 knacchl (6a30BbIil ypPOBEHB)

HaOII0/IeHNE, U3MEPEHNE, DKCTICPUMEHT U IPYTUX ), YHUBEPCAIbHbIC YUeOHbIC NeHCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKAaTUBHBIE, PETYJISITUBHEBIE), o0ecIeynBaroIue
dbopmupoBanre (GYHKIUOHATBHOM TPAaMOTHOCTH ¥ COIMAIBHOW  KOMIICTCHITUN
oOy4Jaronmxcs, CIIOCOOHOCTH oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHbBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUYECKUE 3HAHWS W YHUBEpPCAJbHBIC YUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIIBHOM MPAKTHUKE.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble Jloruueckune 1eMCTBUSA:

CaMOCTOSITENNbHO (OPMYIUPOBATh U AKTYaJU3UPOBATH MPOOJIEMYy, pacCMaTpUBATh
€€ BCECTOPOHHE;

UCIIOJI30BATh MPU OCBOCHHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIH3a,
CUHTE3a, CpaBHEHUS, KiaccupuKaiuu, 000011EeHNs ), pACKPBIBATH CMBIC]I OMOJIOTUYECKUX
MOHATUM (BBIACIATh MX XapaKTEpPHbIE MPU3HAKH, YCTAHABJIMBATH CBS3U C JPYTUMHU
MOHATHUSIMU);

ONPEAETATH LEIU ACATEIBbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX JTOCTHKECHUS,
COOTHOCUTD PE3YJIbTAThI JESITEIBHOCTU C IOCTABICHHBIMU LEISIMU;

UCIIOJI30BATh OMOJIOTMYECKUE TIOHATUS TSl OObSICHEHUS (PAaKTOB U SBJICHUM KUBON
IIPUPOLBI;

CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHAYKTUBHBIC, I€NYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJISAITH  3aKOHOMEPHOCTHM W INPOTUBOPEYUS B PACCMATPUBAEMBIX  SIBJICHUSX,
dbopMyIHpOBaTh BHIBOJIBI U 3aKJTFOUYEHUS,;

IIPUMEHATh CXEMHO-MOJEJBHBIE CPEICTBA IS MPEACTABICHUS CYLIECTBEHHBIX
CBS3€H M OTHOLUEHUHN B M3y4aeMbIX OMOJIOIMYECKUX 00BEKTaX, a TaKKe MPOTUBOPEUUI
Pa3HOTrO pOjia, BBISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIaH pEIICHUS MPOOJeMbl ¢ Y4€TOM aHalIu3a HMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE pPE3YJIbTATOB
L[EJISIM, OLICHUBATh PUCKU MTOCIEACTBUM ESITEILHOCTH;

KOOPJIMHUPOBATH M BBHITIOJIHATH PA0OTy B YCIOBHUSIX PEATbHOTO, BUPTYAJIbHOTO H
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HECHHBIX MTPOOJIEM.

ba3zoBble uccieaoBaTeIbCKHe J1eCTBUA:

BIIQJICTh HABBIKAMH Y4Y€OHO-HMCCIEAOBATEIIbCKOM W TPOEKTHOW JIeATEeIbHOCTH,
HABBIKAMH Pa3peIICHUs MPo0JieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY
MOMCKY METOJOB PEHICHMS MPAKTUYECKUX 3a]ad, TPUMEHEHUIO PA3JIMYHBIX METOJIOB
MMO3HAHUS,

HCTOJI30BaTh Pa3JIMYHbIE BUABI IESTEIBHOCTH I10 MTOIYYEHUIO HOBOTO 3HAHUSI, €T0
WHTEPIpETalUN, TPEoOPA30BAHUIO U TPUMEHEHHUIO B yUCOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IAHUM YUEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAY4YHBIH THUIT MBIIUJIEHUS, BJIAJIETh HAYYHOW TEPMHHOJIOTHEH,
KJIFOUYEBBIMHU MOHATUSIMHU U METOJAMH;
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CTaBUTbH U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON AEATEILHOCTH
Y )KU3HEHHBIX CUTYalUsAX;

BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIC CBSI3U U aKTYyaJIH3UPOBATH 3a/1a4yy, BBIIBUTATD
TUINIOTE3y €€ PEIICHUs, HAXOJAUTh apTyMEHTHI JIJIsl JJOKA3aTeIbCTBA CBOMX YTBEP KICHU,
3aJ1aBaTh MapaMeTPbl U KPUTEPUN PELICHMUS;

aHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33auyd pPe3yJbTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, OLIEHUBAaTh IPUOOPETEHHBIM  OIIBIT;

OCYUIECTBJIATH LI€JICHAIIPABIECHHBIN TOUCK IIEPEHOCA CPEACTB U CLIOCOOOB ACHCTBUS
B IpOo(heCCHOHATILHYIO CPEY;

YMEThb IEPEHOCUTh 3HAHUS B II03HABATEJBHYIO M MPaKTUYECKYI0 00JacTu
KU3HEIEATEIIBHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTMHAIBHBIE TIOAXO/IbI U PEIICHUS, CTABUTh
npo0JIeMBbI U 3a/1a4H, JOMYCKAOIUE aIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undpopmanumeii:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEeKcTe y4yeOHOro
nocoOus1, HayYHO-NOMYJISIPHOM JINTepaType, OMOJIOTUYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHeTe), aHaIM3UpOBaTh HHGOPMAIIHIO
pa3IMYHBIX BUAOB M POPM MpEACTaBICHUS, KpUTUYECKU OLIEHUBATH €€ IOCTOBEPHOCTH U
HENPOTUBOPEUUBOCTB;

(GopMyITUpPOBATH 3aMPOCH U MPUMEHSTH PAa3INIHBIE METOIbI TIPU MTOUCKE U 0TOOpE
Ounosiornyeckoi nHPpopmaIu, He0OX0IMMOM JIJIsl BEITIOJTHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HWCHOJB30BaHUS  MHGPOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTHI, COBEpPIICHCTBOBATH KYJIbTYPY AaKTUBHOTO HWCIIOJB30BAHMS Pa3IMYHbIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BHIOMPATh ONTUMANIbHYIO (DOpMY MpeicTaBIeHUsT OMOIOTHIECKOM
uH(popmanuu (cxeMbl, rpadvKku, 1UarpaMmsbl, TAOIHILIbI, PUCYHKH U JIPYTOE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUE€CTBE CPEJCTBA MpHU padoTe ¢ OMOIOTHYECKON
uHbOpMaIlMell: MPUMEHATh XUMUYECKUe, (PU3MYEecKre W MaTeMaTHYeCKhe 3HAKU U
CUMBOJIBI, (OPMYJIbI, a00peBHATYPY, HOMEHKIIATYPY, HCIIOJIB30BaTh U MPEOOPa30BLIBAThH
3HAaKOBO-CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMM PACIIO3HABAHUS W 3alIUTHl HH(POpMAIUU, WHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KomMMmyHUKaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeiiCTBUS
OoOmmenue:

OCYI]_IGCTBJ'IHTB KOMMYHI/IKaLII/II/I BO BCEX C(l)ean ZKHN3HH, AKTHBHO y‘-IaCTBOBaTB
B JIMAjJOre WM AUCKYCCHH IO CYIIECTBY O0OCYXJaaecMoW Tembl (yMEHHUE 3a/1aBaTh
BOHpOCBI, BBICKA3bIBATH CY)KI[GHI/IH OTHOCHUTCIIbHO BBIITIOJTHCHUA npezmaraeMoﬁ 3ajJgaydyu,
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YYUTHIBATh MHTEPECH U COTJIACOBAHHOCTH IMO3UIIMHN JAPYTHX YYACTHUKOB JUAJIOTA WA
JIUCKYCCHH);

pacrmo3HaBaTh HEBepOaJbHBIC CpEACTBA  OOINEHHWS, TIOHMMAaTh 3HA4YCHHE
COIMAJIBHBIX 3HAKOB, MPEIMOCHIIOK BO3SHUKHOBEHUS KOH(IMKTHBIX CHTYaIlUd, YMETh
CMSATYATh KOH(QJIMKTHI ¥ BECTH TIEPETOBOPHI;

BIIAZICTh PA3TUYHBIMH CIIOCOOAMHU OOIICHWS W B3aUMOJCHCTBHUSA, IMOHWMAThH
HaMEpEHUS APYTHX JIOACH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIECHHWE K COOECETHUKY UB
KOPPEKTHOU popme PopMyTUpOBaTh CBOM BO3PAKCHHS;

Pa3BEPHYTO U JIOTUIHO U3JIaraTh CBOIO TOUKY 3PEHHSI C MCTIOJIh30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh U UCIIOJI30BATh MPEUMYIIECTBA KOMAHHOW U MHAUBUAYAILHON pabOThI
MIPU PEIICHUU OMOJIOTHYECKOU MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IPYNIIOBBIX (HOPM B3aMMOJEHCTBHS MPU PELICHUH YYEeOHOU 3a7auu;

BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C YUYETOM OOIIMX HHTEPECOB
Y BO3MO>XHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

NPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH
JIEUCTBUSA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACTIPENEIISATh POJIM C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOThI;

OIICHMBATh KAa4€CTBO CBOETO BKJIa/Ja M KaXKJIOTO y4YaCTHMKAa KOMAaHJIbI B OOIIHii
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiarath HOBbIE TPOEKTHI, OIEHWBATh HUJEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEJACHHUE B PA3JIMUHBIX CUTYALMSIX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsitTuBHble yHMBepCaJbHbIe y4eOHbIE eHCTBUA
Camoopranusauus:

WCIIOJIB30BaTh OMOJOTUYSCKUE 3HAHMS ISl BBISABIICHUS TPOOJIEM U UX PEIICHUSIB
KU3HCHHBIX M YICOHBIX CUTYaIIUSIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIC YCTAHOBKH B
CBOMX JICUCTBUSX M TIOCTYIIKAaX MO OTHOMICHUIO K )KUBOW MPUPOJIC, CBOEMY 3JI0POBBIO U
3JIOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO ~ OCYIIIECTBIIATh IO3HABATEIIbHYIO JCSTEIBHOCTh, BBISBISATH
npoOIemMbl, CTaBUTh W (OPMYITUPOBATh COOCTBEHHBIC 3a/ladyl B 00pa3oBaTEIbHOMN
NEATSILHOCTH U KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAH PEMICHUS] MPOOJEMBbI C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacCIIMpATh PAMKH y4eOHOTO MPpEeMETa Ha OCHOBE JIMYHBIX TPEITOYTCHHI;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH3a
peleHue;
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OLICHUBATh NPUOOPETEHHBIN OMBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U IMPOSBICHUIO HIMPOKON 3PYIUIMHU B Pa3HbIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTEeNbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalllssM, BHOCUTb KOPPEKTHBBI B JIE€ATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHOM pe(ieKcHH KakK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npuémbl peJIeKCUU ISl OLIEHKH CUTYyalluH, BEIOOpAa BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U @pTYMEHTHI IPYTUX [IPU AHAIU3E PE3YIIbTAaTOB JEATEIBHOCTH.

IIpunsiTue cedst M Apyrux:
IpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX IIPU AHAJIU3E PE3YJIBTATOB JACATEIBHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHUX HA OIIUOKU;
pPa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie pe3ynabTaThl ocBoeHus mporpammbl COO mo Ouonoruu Ha 0a30BOM
YpPOBHE BKJIIOUAIOT crienuduyeckue s yueOHoro mpeamera «buojorus» HaydHbIS
3HaHMS, YMEHHUS M  CIOCOOBI  JCHUCTBUH 1O  OCBOGHHIO, HHTEPIPETAINH
U TpeoOpa3oBaHUIO0 3HAHUM, BUABI JACSATEIBHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHUS U
NPUMEHCHUIO 3HAHUM B PA3IUYHBIX YYEOHBIX CHUTYallUsX, a TaKXKe€ B PEATbHBIX
KU3HCHHBIX CHUTYaIlMsAX, CBS3aHHBIX C Owonorueir. B mporpamme mnpeaMeTHbie
pe3yabTaThl MPEACTaBIEHBI MO roaM 00yUYeHHUS.

[IpeameTHbIE pe3ybTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 10 kiiacce
JIOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HayYHOTO 3HAHMS
€CTECTBCHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHS, O BKJAJE€ POCCUMCKUX W 3apyOCKHBIX YUEHBIX-
OMONIOTOB B pa3BUTHE OWOJOTWH, (PYHKIIMOHAIHHOW TPAMOTHOCTH YeEJIOBEKa JJIs
pEIICHUs KU3HEHHBIX 3a7a4;

YMEHHE PACKPBIBATh COJEpKaHWE OMOJIOTMYECKUX TEPMUHOB U TOHSATHI: KU3Hb,
KJIETKa, OpraHu3M, MeTa00au3M (0OMEH BEIIECTB M MPEBPAILCHUE dHEPTHH ), TOMEOCTa3
(camoperymsins), YpOBHEBas OpraHM3aIMs >KHBBIX CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKuusi), HACJIEACTBEHHOCTh, U3BMEHYHBOCTh, POCT U Pa3BUTHUE;

yMEHHE Hu3JlaraTb  OHOJIOTWYECKHE Teopuu  (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpaIbHas JOoTMa MOJIEKYJsIpHOW Ouosiorun), 3axonsl (I'. Mennmens,
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T. Moprana, H.1. BaBunoBa) u ydeHus (0 LIEHTpax MHOTO00pa3usi U MPOUCXOKIACHUS
KylIbTypHBIX pactenuit H.M. BaBuioa), onpenensiTh IpaHullbl UX NPUMEHUMOCTH
K )KUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJaMH HAyYHOTO TIO3HAHUA B OWONOruu: HaOIIOJICHUE
U ONHCAHWE J>XHUBBIX CHUCTEM, TPOIECCOB W SBICHUW, OpraHU3AlMsS W IMPOBEICHUE
OMOJIOTUYECKOTO JKCIEPUMEHTA, BBIIBIKCHHE TUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHHWE TMOJYyYEHHBIX PE3yJIbTaTOB,
WCITOJIb30BAHHBIX HAYYHBIX TOHITHH, TCOPUH M 3aKOHOB, YMEHHUE JeJaTh BBIBOIBI Ha
OCHOBAHHH TOJYYEHHBIX PE3YJIhTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIE TPU3HAKH BHUPYCOB, KIETOK MPOKAPHOT
U DYKapuoT, OJHOKJICTOYHBIX ¢ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB W TPEBPAIICHUS SHEPTHMH B KJIETKe, (HOTOCHHTE3a,
IJIACTHYECKOTO W JHEPreTHYECKOTO OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OTUTOIOTBOPEHMS, Pa3MHOKECHHSI, HHIUBUIYAITHHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

YyMEHUE TPUMCHATHh TIOJYYCHHBIC 3HAHUA I OOBSICHEHUS OWOIOTHYCCKUX
MIPOIIECCOB | SBIICHUM, JIJISl IPUHSATHS MPAKTUICCKUX PEIICHUA B MIOBCETHEBHON JKU3HU
C 1eNbI0 o0ecnedeHust 0€30IaCHOCTH CBOETO 3/I0OPOBbBS U 3A0POBbS OKPYKAIOIINX JTIO/ICH,
COOJIIOZIECHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPYKAIOIICH NPUPOJHON cCpene,
MOHUMaHNE HEOOXOJIUMOCTH HCIIOIh30BAHUS JTOCTIKCHHH COBPEMEHHOW OHMOJIOTUH U
OMOTEXHOJIOTHH 711 PAIIMOHATILHOTO TIPUPOIOTIOIB30BAHUS;

YMEHHUE peIIaTh 3JIEMEHTAPHBIC TEHETUYECKHE 3a7a4ll Ha MOHO- W JIUTHOPUIHOEC
CKpElIMBaHue, CIICTUVICHHOE HAacJeI0BaHue, COCTaBIIATh CXEMbl MOHOTHOPHIHOTO
CKpEIIMBaHUs TSI MPeCKa3aHus HACICIOBAHMSI TIPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBITIOJTHATE JIA0OPATOPHBIC M MTPAKTUYECKHE PAOOTHI, COOIIOATh MPaBHIIa
pu paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYIOBAHHEM;

yMEHUE  KPUTUYECKH  OICHHBATh U  HHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUYAOINIYIO TICEBIOHAYYHbBIE 3HAHUS U3 Pa3TUYHBIX
HMCTOYHUKOB (CpeICTBa MAaccOBOW HH(OpPMAIUU, HAYYHO-TIOMYJSPHBIE MaTepUaIb),
OTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCJIECNOBAaHWNA B OWOJOTUM, MEIUIIMHE,
OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIICHHs, 00001Iast
OMOJOTHYECKYI0 MH(POPMAITUI0O M3 HECKOJBKUX MCTOYHUKOB, TPAMOTHO HCIOJIH30BaTh
MOHSATUIHBINA ammapaT OMOJIOTHH.

[IpenMeTHble  pe3yabTaTbl  OCBOEHUS  y4eOHOro mpeamera  «buogoTHs
B 11 kJacce J0JDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTMH B CUCTEME HAyYHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJ€ POCCUMUCKUX U 3apyOCIKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOM TI'PaMOTHOCTH YEJIOBEKa IS
pelieHust )KM3HEHHBIX 3aJ1a4;
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YMEHUE PaCKphIBATh COJCp)KaHWE OWOJIOTHYECKUX TEPMHUHOB W TIOHSTHH: BUI,
NOMyJsiliisg, TeHOGOHM, SBOJIOUUSA, JBIXKYyIIME CWIbl ((aKTOphl) SBOJIOLUH,
MIPUCTIOCOOJICHHOCTh ~ OPTaHMW3MOB, BHA000pa30BaHUE, DSKOJOTHYECKUE (HaKTOPHI,
HKOCUCTEMA, MPOIYIIEHTHI, KOHCYMEHTHI, PEAYIICHTHI, IIEMU MMUTAHUS, DKOJOTHIECKas
nMpaMujia, OuoreoreHos, onocdepa;

YMEHUE M3J1arath OWOJIOTHYECKHE Teopuw (dBojtonoHHas Teopus Y. J[apBuHa,
CUHTETHUYECKasi TEOpUs DBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOABIIIEBOTO
cxoncrBa K.M. bapa, uepenoBaHus IVIaBHBIX HaIpaBJICHUU M IyTed sBosounu A.H.
CeeprioBa, yuenuss o Oumochepe B.U. Bepnamckoro), ompemensrb TpaHUIBI HUX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIIQJIETh METOJAMH HAyYHOTO TIO3HAHWA B OHOJIOTHH: HaOIIOICHUE
U OINHCAHWE >KMUBBIX CHUCTEM, MPOIECCOB U SBJICHUW, OpraHU3alMs W TMPOBEICHUE
OMOJIOTUYECKOTO OJKCIEPUMEHTa, BBIJIBIDKCHHE TUIIOTE3bI, BBISIBIICHUE 3aBUCHMOCTH
MEXIy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHWE TIOJYyYEHHBIX PE3yJIbTAaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHITHM, TEOPUH M 3aKOHOB, YMEHHUE JIeJaTh BBIBOJBI HA
OCHOBAaHHH TOJyYEHHBIX PE3YJIbTATOB;

yYMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUSI OMOIOTMYECKUX OOBEKTOB:
BUJIOB, TMOMYJSALNMA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYyIIEHTOB, OHOrCOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACICACTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oT0opa, BU1000pa30BaHus, MPUCTIOCOOICHHOCTH OPTAaHU3MOB, IEHCTBUSI SKOJIOTHIECKUX
(GaKTOpOB Ha OPTraHMW3MBI, MEPEHOCA BEIIECTB M IOTOKAa DHEPTUU B IKOCHUCTEMAX,
aHTPOITOTCHHBIX U3MECHEHHI B YKOCHCTEMAaxX CBOEH MECTHOCTH, KPyTOBOPOTA BEIIECTB U
OMOreoXMMHUUYECKUX IUKIIOB B Onocdepe;

yMEHUE TPUMCHATHh TIONYYCHHBIC 3HAHUSA I OOBSICHEHUS OHOJOTHYECCKUX
MPOIIECCOB U SIBIICHUM, JIJISl IPUHATHS MPAKTUYECKUX PEIICHUA B MOBCETHEBHON KU3HU
C IIeNbI0 o0ecnedeHust 6€30MMacHOCTH CBOETO 370POBbS U 37I0POBbsI OKPY’KAIOIIUX JIFOJIEH,
COOJIIOJICHNST HOPM TPaMOTHOTO TIOBEJCHUS B OKPY)KAIOIICH NPHUPOTHOU Cpeje,
MOHMMAaHUE HEOOXOANMMOCTH MCTIOIB30BAHMS JOCTHKEHUN COBPEMEHHON OMOJIOTUN IS
paIMoOHAIBHOTO MPUPOIOTIONHE30BAHNS;

YMEHHUE peliaTh dJEMEHTapHbIC OWOJOTHYECKHE 3aJ1ayd, COCTAaBJISATH CXEMBI
MEePEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LU MUTaHUsA);

YMEHUE BBITOJIHATH JJA0OPATOPHBIE W TIPAKTUYECKHE pabOThI, COOIOAATH TTpaBuia
pu paboTe ¢ yueOHbIM U 1a00pPaTOPHBIM 000PYIOBAHHEM;

YyMEHUE  KPUTHYECKH  OICHMBAaTh W  HMHTEPIPETUPOBATH  WHOOPMAIUIO
OMOJIOTUYECKOTO COJIepKaHUs, BKIIOUAIOINIYIO TICEBIOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX
HMCTOYHUKOB (CpeCTBa MAacCcOBOW HH(OpMAIUU, HAYYHO-TIOMYJSPHBIE MaTEpUaIIb),
paccMaTpuBaTh ri00aabHbBIC AKOJIOTHYCCKUE MPOOIEMbI COBPEMEHHOCTH, (P OPMHPOBATH
10 OTHOIIICHHUIO K HUM COOCTBEHHYIO TIO3UIINIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBbIE MUCHBMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as
Oronornyeckyo MHPOPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO HCTOJIH30BATh
NOHSTUWHBIN anmapar OuOJIOTHH.

27



TEMATHUYECKOE IINTAHUPOBAHUE

denepanbHas pabouas mporpamma | buonorus. 10-11 xmacce! (0a30BBIN yPOBEHB)

10 KJIACC
KosmuecTBO 4acoB
Ne
w/n Tema ypoka Beero Konrpoubneie IIpoBepounbie  DJIEKTPOHHBLIE HU(PPOBLIE
padoThbI padoThI o0pa3oBaTe/IbHbIEC pecypchl
1 Baenenue 1
2 Heopraumueckue 1 bubmoreka [JOK
COEIMHEHHUS KIETKU
3 VTIIEBOIbI, JIATTUIB] 1 https://m.edsoo.ru/7f413368
[TpoBepounast paboTa http://school-
(yrneBompsl, .
4 e ek, Hx 1 1 collection.edu.ru/).
CTpOCHHUE http://ebio.ru/
> Oymicuu Geinko 1 http://bio.1september.ru/urok/
[IpoBepounas padota -
6 (6enku). HyknenHoBbIe 1 1 http://djvu-inf.narod.ru/
KHCJIOTBI http://biology.ru/index.php
AT® u npyrue _
7 OpraHHYECKHE COETHHEHHS 1 https://m.edsoo.ru/7f413368
KJICTKH http://school-
Tecr mo Teme: collection.edu.ru/)
8 XUMHUYECKHM COCTaB 1 1 -COU.TUL).
KJIETKH http://ebio.ru/
9 Tlonoxenns K1eTOHHOH 1 http://bio.lseptember.ru/urok/

TEOPHUH

28


https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/

[urorutazma, Knerounas

http://djvu-inf.narod.ru/

10 §) Sapo 1
MeMbpata, 1P http://biology.ru/index.php
JIBymemOpaHHbIE,
11 0JHOMEMOpPAHHBIE 1 1 https://m.edsoo.ru/7f413368
H€M€M6paHHBIC OpraHclJIbl http://SChOO|-
Tect o Teme: CTpykTypa u i
12 T —— 1 collection.edu.ru/).
13 OOMEH BELIECTB 1 http://ebio.ru/
14 Porocunres 1 http://bio.1september.ru/urok/
15 BI/IOJIOFI/I‘-ICCKOC OKHUCIICHHUC 1 )
6e3 KucIopoa https://m.edsoo.ru/7f413368
16 Buonornyeckoe oxkuciieHue 1 http://school-
¢ YHACTHEM KUCTIOPOaa collection.edu.ru/).
17 KoHTtposbHas padota 1 _
[eHeTHYeCKas http://ebio.ru/
18  unHQpopmanus. YasoeHue 1 http://bio.1september.ru/urok/
JHK P
» Crnres PHK 1o matpuie . http://djvu-inf.narod.ru/
JHK. I'eneTnueckuii Kox http://biology.ru/index.php
20 buocnnres Genxos. 1 https://m.eds00.ru/7f413368
21 Perynsinust paboThl TEHOB 1
99 Bupycsl. ITpoduaakruka 1 http://school-
CII1 a. collection.edu.ru/).
Tect 1o Teme: e
23 Hacnencreennas 1 hitp://ebio.ru/
UHPOpMAIIHS KIETKH http://bio.1september.ru/urok/
o4 ~ becroinoe u nonosoe 1 http://djvu-inf.narod.ru/

Pa3MHOKCHHUC.
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https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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25

Jlenenue kieTku. Murtos.

http://bioloqy.ru/index.php

26

27

Meiio3. O6pazoBanue
MIOJIOBBIX KJIETOK.

NunuBrnayanbHOE pa3BUTHE
opranu3MoB. Opranusm Kak
eIMHOE IIeJIOC

https://m.edso0.ru/7f413368

http://school-

collection.edu.ru/).

28

JuddepeHuupoBka KIETOK.
PazButue B3pocioro
Opranmsma

http://ebio.ru/

http://bio.1september.ru/urok/

29

30

31

Tect o Teme:
Pa3zMHOXeHue u pa3BuTHE
OpPTaHU3MOB

['enotun u ¢penoTun.
Monorubpunoe
CKpemuBanue. | u 2 3aKoH
Mennemns. Penrenue
TEHETUYECKUX 3a71a4

JurubpugHoe
CKpemuBanue. Tperuii
3akoH MeHnnens. Penienue
FeHETUYCSCKHUX 3a7a4

http://djvu-inf.narod.ru/

http://bioloqy.ru/index.php

32

I'eneTuka mosna.
Hacnenosanue,
CLICTIJICHHOE C II0JIOM.
Pemenne reneTnyeckux
3aja4

33

['otoBast KOHTPOJIbHAS
pabora 3a kypc 10 kmacca
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MoaudukanuonHas,
34 KOMOHMHATUBHAS U 1
MyTallMOHHAS
W3MEHYUBOCTU
UTOI'O 34 2 6
11 KIIACC
Kosn4yecTBo yacon JlaTa JJIeKTPOHHBbIE
o/ Temaypoka Becer  Konrtposbn IIpoBepoun  H3y4YeH  uu(poBbie
0 bie padoThl  bie padoOTHI usi oOpasoBaTebH
ble pecypchbl
OBomonmonHas teopust Y. JlapsuHna.
1 JIBrKy1IMe CUIIbI 3BOJIFOLIUU BUIOB 110 Y.
HapBuny
5 Bbopr0a 3a cyiecTBoBaHue,
€CTECTBEHHBII 1 HCKYCCTBEHHBIN 0TOOP
DOOpMUPOBAHNE CUHTETUYECKON TEOPUU Bubnuoreka
3 HBOJIIOLIMU. DTaIlbl 3BOJIIOLIMOHHOTO [IOK
Imporuecca: MUKpPODBOJIIOLIUS U https://m.edsoo.
MaKpOAIBOJTIOITHUS ru/7f413368
4 [MTomynsiiust — 3JeMEHTapHAas eIUHUIIA http://school-
sposronnu. IIpoBepounas pabora collection.edu.r
5 3aKOH r€HETUYECKOro paBHOBecHs JIK. u/). _
Xapau, B. Baiin6epra. http:// et.“O-rU/
OnemeHTapHbie (HaKTOPHI YBOJIOLUH. http://bio.1septe
6 D¢ddext ocHOBaTens. DPdhexT mber.ru_/ urok/
OYTBUIOYHOTO TOPJIBIIIKA M
N inf.narod.ru/
7 Murpauyu. U3074101u NOnmyIsuin:



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/

reorpaduyeckas, Onosornaeckas

EcrecTBenHbIl 0TOOP — HaNpaBISIOMINMA
daxTop sBosronuu. [1ooBoit 0T60p
[TprcnocoOIeHHOCTh OPraHU3MOB Kak
pE3yNbTAT MUKPO3BOJIOLIUH.

10

[Tpumepsl mpucnocobsieHnit y
OpPraHU3MOB: MOP(OJOTHYECKHE,
(du3nonornyeckne, ONOXUMHUYECKHE,
IIOBEJICHYECKHUE.

[TpoBepouHas pabora

11
12

Bun, ero kpurepun u CTpyKTypa.

Crpyktypa Buna. BumooOpazoBanue kak
pe3yJbTaT MUKPOIBOIIOIIUU

13

14

CBs13b MUKPO?BOJIIOLNU U
AIUJIEMHUOIIOTUH

MakponsBomonus. [laneonronornueckue
METO/Ibl U3YYECHUS SBOJIOLINHU

15

buoreorpadudeckre MeTOAbl U3YUCHUS
HBOJTIOITUU. IMOPHUOJIOTUIECKUE U
CPaBHUTEIHHO-MOP(OIOTHUUECKHE
METO/Ibl U3YUCHUS IBOJIIOITUU

16

17

MoJieKkyIIpHO-TEHETUUECKUE,
OMOXUMHYECKUE U MAaTEMaTHUUECKHE
METO/Ibl U3Y4YE€HUSI IBOIIOLIUU
OO6111e 3aKOHOMEPHOCTH HBOJIIOIUH.

AJlanTUBHAS payalus.
HepaBHOMEPHOCTH TEMITOB SBOJIIOIIUU

18

Hay4Hnble runoTre3bl NpOUCXO0KACHUS

http://biology.ru

/index.php

bubmmoreka
ITOK
https://m.edsoo.
ru/7f413368
http://school-
collection.edu.r
ul).
http://ebio.ru/
http://bio.1septe
mber.ru/urok/
http://djvu-
inf.narod.ru/
http://biology.ru

/index.php
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http://biology.ru/index.php
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https://m.edsoo.ru/7f413368
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://ebio.ru/
http://bio.1september.ru/urok/
http://bio.1september.ru/urok/
http://djvu-inf.narod.ru/
http://djvu-inf.narod.ru/
http://biology.ru/index.php
http://biology.ru/index.php

*KW3HU Ha 3emie. JloHayuHbie
MPECTABICHUSI O 3aPOXKICHUU KU3HMU.
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OCHOBHBIC ATaNbl HGOpFaHHqCCKOﬁ

19 HBOJIIOIUU. [ UTIOTE3bI 3apOKICHUS
KU3ZHU
20 HcTtopust 3eMau 1 METOIbI €€ N3yUYEHUSI.
21 HauanbHble 3Tansl opraHnyecKkon
HBOJIFOLIUU. DBOJIOIMS 3YKApHOT
29 OCHOBHBIE 3TaIlbl SBOIOIHH
PaCTUTENBHOTO MHPA.
23 OCHOBHBIE 3TaITbl SBOIOIIH KUBOTHOTO
MUpa.
Pa3BuTHe xu3HU Ha 3eMIie 10 3paM U
24 nepuoaam. MaccoBble BBIMUPAHUS —
HKOJIOTHYECKUE KPU3UCHI ITPOLILIOTO
CoBpeMEHHBIN YKOJIOTUYECKUN KPU3UC,
25 ero ocooeHHoctu. CoBpeMeHHasi CUCTeMa 1 bubmmorexa
OpPraHUYeCcKOT0 MPOLLIOro HOK
26 OCHOBHBIE CHCTEMATHYECKHE TPYIIIIBI https://m.edsoo.
OpraHu3MOB ru/7f413368
AHTPOIIOJIOTHS — HayKa O YeJIOBEKE. hitp:// S_ChOOI'
27 Pa3Butue npeacTaBieHu o collection.edu.r
IIPOUCXO0KACHUN YEIOBEKA. uf). )
MecTo uenoBeka B CUCTEME http://eplo.ru/
28 OprAHMYECKOro Mupa http://bio.1septe
: mber.ru/urok/
JIBroKyIme CHIIbI aHTPOIIOTEHE3a. http://djvu-
29 CooTHoIIeHnEe OMOJTOTUYECKUX U

COLIMAJIbHBIX (PAKTOPOB B AHTPOIIOTEHE3E

inf.narod.ru/
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30 OCHOBHBIE CTAJIUU AaHTPOIIOTCHE3a 1 http://biology.ru
[TaneoreHeTrka U mMajacOreHOMHUKA. /index.php

31 DBOJIONHUS COBPEMEHHOTO YEJIOBEKA 1 https://m.edsoo.
YenoBedeckue pachl. ru/7f413368

32 MexnucuuninHapHbie METOIbI 1 1 E(t)tlpl)(:e/ é fi%hnogtlj-u !
aHTPOMOJIOTUU m bR

33 i;gf:;ﬁ:l;ig JE) I}?S;BI/ITI/IG DKOJIOTHH 1 htto://ebio.ru/

' http://bio.1septe
mber.ru/urok/
http://djvu-
inf.narod.ru/

34 3HaueHne YKOJOTMYSCKUX 3HAHUM JUIS 1 h_ttp:/ /biology.ru
yenoBeKa. DKOJOTHUECKHe (PaKTOPHI /index.php
https://m.edsoo.
ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 34 3 2
[TPOTPAMME
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