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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTHMH TEOPETUYECKYIO OCHOBY JJIf
ONpeJeNieHus] MOAXO0AOB K (OPMUPOBAHUIO COJAEPKAaHUA Y4eOHOro ImpeaMera
«buonorus» cocraBwin: KoHuenrtyaneHble nosoxkeHnas @OI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH ILI€JIEH, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHHUKOB, TIOJIOKEHHS 00 OOIIMX LEIX U
NPUHLMIAX, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro
obOmero oOpazoBanus B Poccuiickoit denpepanuu, a TakkKe TMOJOKEHUS O
cnenuguke OMOJOruy, €€ 3Ha4eHUH B O3HAHUU >KMBOUM IPUPOABI U 00ECTIEUeHUH
CYLIECTBOBAaHUS 4YesoBeYecKOro oodiiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHHUSM,
oInpezeieHbl OCHOBHbBIE (DYHKIIMH MPOTrpaMMBbl IO OUOJIOTMH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T NOpeJCTaBIeHUE O LeliX, o0 obmiei
CTpaTeruud O0Oy4YeHUus, BOCIHMTAHHUS W PA3BUTUA OOYYAIOIIMXCA CPEICTBAMMU
yueOHoro mpeamera «buosorus», omnpenenser 00s3aTeNbHOE IMPEIMETHOE
colepKaHUe, €ro CTPYKTypy, pacopelesieHue I0 pasjenaM M Temaw,
PEKOMEHAYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI yUeOHOro mMaTepuasa ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHM 0O0pa3oBaTEIbHOIO
poiiecca, BO3PACTHBIX OCOOEHHOCTEHM 00yJaronuxcsl.

B nporpaMmMe 1o OHOJOTMHM TaKXe YUYUTBHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBbIM JIMYHOCTHBIM, METANpeMETHBIM U TPEIMETHBIM pe3yibTaTaMm
oOydyeHuss B (OPMUPOBAHMM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIIHHOM
JEeATENbHOCTU/Y4eOHbIX JAEUCTBUI 00YyYaromUXCsl MO OCBOCHHUIO COZAEpPKaHUA
OHOJ0rnYecKoro o0pa3oBaHuUs.

B nporpamme no 6uonoruu (10-11 kiaccel, 6a30BbIil YPOBEHB) peaiM30BaH
INPUHLMI MPEEMCTBEHHOCTH B H3y4Y€HUM OHojoruu, Onarojapsi 4yemy B Hei
IIPOCMATPUBAETCA HANPABICHHOCTh Ha pPa3BUTUE 3HAHUM, CBS3aHHBIX C
(GOpMHpOBAaHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHHMs,  IIEHHOCTHBIX
OpUEHTAlUM JIMYHOCTH, FKOJIOTMYECKOT0 MBILUICHMS, IPEACTABICHUN O 3J0POBOM
o0Opa3e XKM3HM M OEpeX)HbIM OTHOIICHHMEM K OKPYXKAIOIIEH MNpUPOJHON cpeje.
[ToaTOMy Hapsiy ¢ U3ydyeHUEeM OOLIEOMOJOTMYECKUX TEOPHil, a TaKKe 3HAHUM O
CTPOEHUU JKUBBIX CUCTEM PAa3HOI'0 paHra U CyIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX IPOLIECCOB B MPOrpaMMe MO OMOJIOTMM YAEJIE€HO BHHUMAaHHE HCIIOJIb30BAaHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM KU3HU JUIsl pELICHUs MPUKIAAHBIX 3a/1a4, B
TOM 4Hclie: NPO(UIAKTUKH HACJIEJACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
IE€HETHYECKOI 0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTMYECKHU
LIEJeCO00pa3HOro TMOBEJIEHUS B OKPYXKAIOIIEH MNPUPOJHON cpene, aHaiu3a
BIIUSIHUSL XO3SIMCTBEHHOM NESTEbHOCTH YEJOBEKAa Ha COCTOSIHUE NPUPOAHBIX H
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHJIEHHE BHUMAHUS K IPUKJIAJHON HAIIPaBICHHOCTH
yueOHOoro npeamera «buonorus» nNpoaMKTOBAaHO HEOOXOIMMOCTBHIO 0OECTICUeHUSs
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YCIIOBUH JUIsl PEeIIeHUs] OJHOW U3 aKTyaJbHBIX 33/Ja4 IIKOJIHHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpass mpeamnosaraeT (opMUpoBaHHE Yy  OOydaroUIMXxcs
CHOCOOHOCTH aJanTHpPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpenHero ooOIero 0oOpa30BaHMs 3aHUMAET BaXHOE
Mecto. OnHa obOecrieuynuBaeT (GOpPMHUPOBAHUE Yy OOYYAIOIIMXCS MPEACTABICHUM O
HAay4YHOM KapTHHE MHpa, pacluupsieT U 0000uIaeT 3HaHUS O >KMBOM mpupojae, eé
OTJINYMTENBHBIX IPHU3HAKAX — YPOBHEBOW OpraHM3alUy W 3BOJIOLUH, CO3MAET
YCIOBUSL  JAJNs: TIO3HAHMS ~ 3aKOHOB  JKMBOM  MPHUPOABI,  (OPMUPOBAHUS
(YyHKUMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasza
KU3HHU, YKOJIOTUYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIICHHS K JKMBOW MPUPOJE
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U YEJIOBEKY.

bonbiioe 3HaueHne OUOJIOrUsl UMEET TAKXKE JIJISl PEIICHHS] BOCIIUTATEIbHBIX U
pa3BHBAIOLIMX  3aJad  CcpelHero  oOmero o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydyenue Ouonorun odecneynBaeT yCJIOBUS A1 (POPMUPOBAHUS
MHTEJUIEKTYaJbHbIX, KOMMYHUKAllMOHHBIX W HMH(QPOPMALMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET HMHTErpAallMM OWOJIOTUYECKUX 3HAHUHU C
IIPEICTABICHUSAMM U3 JPYTrUX Y4eOHBIX MPEIMETOB, B YACTHOCTH, (PU3HKH, XUMUH
u reorpaduu. Ha3BaHHbIE MOJOXEHHUS O NpeIHA3HAYEHHHM Y4YeOHOro IpeameTa
«buonorus» coOCTaBWIM OCHOBY HJisi ONIpENENEHUs IMOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAaHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B NPOrpaMMme IO
ouosoruu.

Ot60p conepxanus ydueOHOro mnpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBJIEH C NO3UMUUNA KYyJIbTYpOCOOOPA3HOro MOAXOAa, B COOTBETCTBUHU C
KOTOpPbIM O0yuaromuecs IOJKHbl OCBOMTb 3HAHUS M YMEHUS, 3HAUMMbIE I
dbopmupoBaHuss 00IIEH KyJIbTYyphbl, ONpPEACISIIONME aJeKBATHOE IOBEJICHUE
YeJIOBeKa B OKpPY’KaloIIed MPUPOJIHON cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU nesTenbHOocTH. Ocoboe MecTo B 3TOM CUCTEME 3HaHHUU
3aHMMAIOT 3JEMEHTHI COJEPKAHMSI, KOTOPbIE CITy’KaT OCHOBOM JU1sl (HOPMUPOBAHMS
IIPEACTABIECHUA O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KAapTHHE MHpa U
LIEHHOCTHBIX  OPHUEHTALUAX  JIUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3aLHUH
OMOJ0rnYecKoro o0pa3oBaHus.

CrpykTypupoBaHHe coJepkKaHusl y4eOHOro marepuaja B MpOrpaMMe I10
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aiuu u
ABOJIIOIIMH. B COOTBETCTBUU € 3TUM B CTPYKTYype yueOHOro npeameta «buosorus»
BBIJICJICHBI CIEYIOIINE COAepKaTeabHble TUHUU: «buosorus kak Hayka. MeTo/ bl
HAy4yHOTO No3HaHus», «KieTka kak Ouosiornueckas cucrema», «OpraHusm Kak
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Ouonornyeckas cuctema», «Cuctema U MHOrooOpasue OpraHM4EeCKOro MHpay,
«OBOTIOLHNS )KUBOM IPUPOIBI», « DKOCUCTEMBI U PUCYLIUE UM 3aKOHOMEPHOCTI.

Lens m3yuyenuss yueOHoro npenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJIaJICHUE  OOy4YalIIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(YHKLIHOHAIBHOU
OpraHu3alldy JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHH
UCIIOJIb30BaTh 3TH 3HAHUA Il T'PAMOTHBIX JIEWCTBUM B OTHOUIEHUH OOBEKTOB
’KUBOM MPUPOJIBI U PELIECHUS PA3IUYHbBIX )KU3HEHHBIX TPOOIEM.

Jloctrxenue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CeunBaETCs PEIIEHUEM CIEAYIOIUX 3a0a4:

OCBOCHHE OO0YYaIOIIMMHUCA CHCTEMbl 3HAHUM O OHOJIOTMYECKHX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBuiax, ClyKaluXx OCHOBOMI
st GOpMUPOBaHUS MPEICTABICHUNH O €CTECTBEHHO-HAY4YHOM KapTUHE MUpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OPraHMU3ALMH, BbIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICOBAaHUSIX B OMOJIOTHH;

dopmHpoBaHuE y OO0Yy4YarOIIMXCS IO3HABATENIbHBIX, WHTEJUIEKTYaJbHbIX H
TBOPUYECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JaHHBIX O IYTAX PAa3BUTUA B
OMOJIOTMM HAy4YHBIX B3IVIAOB, UAEH M MOJIXOJO0B K M3YUYEHHUIO YKUBBIX CHCTEM
Pa3HOI0 YpOBHS OpraHu3alluy;

CTAaHOBJIEHHE y OOydYamIMXCid OOWEed KyJIbTypbl, (QYHKIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBSCHATH U OLEHUBATDH SIBJICHUS OKPY’KAIOIIETO
MUpa JKMBOW HNPHUPOAbl HA OCHOBAHMM 3HAHUN M ONBITA, MOJYYEHHBIX HpPH
M3y4YeHUU OUOJIOTUH;

dopmupoBaHuEe Yy OOy4YaloIUMXCS YMEHHH WUIIOCTPUPOBATh 3HAYEHUE
OMOJOTMYECKUX 3HAHUUW B MPAKTUYECKOW MAESATENBHOCTH YEJIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEIMIIMHCKUX TEXHOJIOTMI U arpoOMOTEXHOIOT U H;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOYKHOCTH IO3HAHMSI YEJIOBEKOM >KHBOMU
MPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOIOACHUS STUUECKUX
HOPM IpU IPOBEJECHUN OMOJIOTMYECKUX UCCIIEOBaHUI;

OCO3HAHME LIEHHOCTU OHMOJOIMYECKHX 3HAHUU JJId TOBBIIIEHUS YpPOBHS
AKOJIOTMYECKOUN KYJIbTYpBl, 111 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHHNE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MMOBCEIHEBHOM KU3HU TS
OLICHKH TMOCJIEICTBUIA CBOEH ESITEIbHOCTH MO0 OTHOLIEHHUIO K OKpY Karollen cpeae,
COOCTBEHHOMY 3[I0pOBbIO, OOOCHOBaHME WU COOJIIOJICHHE MEp MNPOPUIAKTUKH
3a00J1eBaHU.

B cucreme cpennero o6Guiero oOpaszoBanusi «buonorusi», mzyuyaemas Ha
0a30BOM YpOBHE, SBIISIETCS 00S3aTEJIbHBIM Y4YEOHBIM MPEAMETOM, BXOJSILHUM B
COCTaB NMpeaMeTHOUN 00nacTu « EcTecTBEHHO-HAYUYHBIE IPEAMETHD.
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Jl1st uzyyeHus Ouoaoruv Ha 6a30BOM YPOBHE CpeIHEro oO1iero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kmacce — 34 4gaca (1 gac B Heneno), B 11 kimacce — 34
yaca (1 yac B Hezieln).

[Ipomexytounas arrectaiusi o Ouonoruu (10 xmacc 6a30BbI YpPOBEHB) —
nporeaypa, MPOBOAUMAs C LENbI0 OIEHKM KauecTBa OCBOCHHUS O0YyYalOIIMMHCS
4acTu cojiepkaHus (IMOJIyroJIOBO€ OIICHMBAHHWE) WM BCEro oObema y4deOHOU
JUCUUIUIMHBL 32 Yy4eOHbId roja (TOJ0BO€ OILICHMBAHHE) OCYIIECTBISETCS B
COOTBETCTBHHM C KaJCHAAPHBIM Yy4yeOHBIM TpadukoM B (OpMe KOHTPOIBHOU
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[IpoMexyTOouHass aTTecTalMsl MPOXOAMT Ha MOCJIEeAHEeH ydeOHOl Hezene
nosiyrogusi yueoHoro roja. dopmel U MOpPAJOK MNPOBEAEHUS MHPOMEKYTOUHOM
atrectauus onpenaensatores «llongoxxenuem o popmax, NEPUOAUYHOCTH U TOPSIKE
TEKYLIEro KOHTPOJI YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTECTAlMU 00YyYaroLUXCsl
MyHUIIMIAIBHOTO Ka3€HHOI0 0011eo0pa3oBaTeabHOro yupexaenus «CoigaTckas
cpeansisi 0061eoOpa3oBaTeIbHas KO
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COIAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOLIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (puiaocodueil, 3ITUKOH, 3CTETUKON U MPaBOM.
Ponp Ouonoruun B (GOPMHPOBAHWHM COBPEMEHHON HAayyHON KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU MPUPOILI (HAOIIOIEHHUE, IKCIIEPUMEHT, OITMCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTUCTUYECKas o0paboTka
JTaHHBIX ).

JemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbsuos, Ixx. Yorcon u @. Kpuk.

Tabmuupe! u cxembl: «MeToAbl MO3HAHUS )KUBOW TPUPOIBI.

JlaGopaTopHblie U NpaKTHYeCKHEe PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcmonp3oBaHHME pa3aUYHBIX METOJOB MpPH
M3YUYEHUU OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U X OPraHU3AIUA.

Kusie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ouosoruu. OTinnuue
JKUBBIX CUCTEM OT HEOPraHUYECKON MPUPOIBIL.

CBoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OopraHU3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIIUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOreoIIeHOTUYECKHIT), OnochepHbIH.

JemoHcTpanum:

Tabmuupl u cxembl: «OCHOBHbIE NMPU3HAKU KU3HW», «YPOBHH OpraHU3aLUU
JKABOU MIPUPOABD).

O6opynoBanue: Mmojienb Mosekyisl JJHK.

Tema 3. XumMn4ecKni COCTaB U CTPOEHHE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XUMHUYECKUE DJIIEMEHTBI: MAKPOAJIEMEHTHI,
MHUKpPO3JIeMEHThl. Bosla 1 MuHEpaibHbIe BEIIECTBA.

OyHKIUM BOABI U MHUHEpaJbHBIX BelleCTB B KieTke. llopnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB U cTpoeHHE O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEJIKOB.
He3ameHnuMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHAsA, TpPETUYHAA U
YeTBEpTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buosorunueckue
(GyHKUMU OENKOB.
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®epmeHThl — Ouosornueckue Katanu3atopbl. CrtpoeHue (¢depMeHTa:
aKTUBHBIM LIEHTp, cyOcTpatHas cneuuduuHocts. KodepmeHTsl. ButamuHsbl.
Otinuust GepMEHTOB OT HEOPraHUUYECKUX KaTallu3aTOPOB.

VYrneBoabl: MoOHOcaxapuiabl  (TJI0Ko3a, pubo3a U JAe30Kcupudo03a),
aucaxapuabl - (caxaposa, JaKTo3a) M MojuMcaxapuibl  (Kpaxman, TJIUKOIEH,
LesuI0I103a). buonornueckue GyHKIHMH YIIIE€BOJOB.

Jlunuasl:  Tpurnuuepuabl, Qochomunuasl, crepouasl. I'mapoduiibHO-
ruapodoOHbie cBoiicTBa. buonornueckue QyHknuun nunuaoB. CpaBHEHHE
YIJ€BOAOB, OEJIKOB U JIMIIHJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxknennosele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEDHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u pynkuuun JAHK. Crpoenune n gpynkuuun PHK.
Bunst PHK. AT®: crpoenue u pyHKIUU.

[{utonorusa — Hayka o kineTke. Kiierounast Teopust — mpuMep B3anMOJIEUCTBUS
uael 1 GakToB B HAYYHOM MO3HAHUU. MeTO/1bl U3YUYEHHUSI KIETKH.

Knerka kak 1enoctHas »uBas cuctema. OOmmMe NpuU3HAKU KIETOK:
3aMKHyTasi HapykHas MemOpana, moiekyisl JIHK kak renermueckuid amnmapar,
CHUCTEMa CUHTe3a OeIka.

Tunsl KIETOK: 3yKapuOTHYeCKas M MpokapuoTudeckas. (OcoOeHHOCTU
CTpOEHUsl NpOKapHoTHUecKo kieTku. Kimerounas creHka Oakrepuil. CtpoeHue
JYKAPUOTUYECKOW KIETKU. OCHOBHBIE OTJIHWYUS PACTUTEIBHOU, >KUBOTHOW U
IpUOHON KJIETKHU.

IloBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIE€TOYHAsl CTEHKA, INIMKOKAJIHUKC, UX
¢ynkuuu. [Inazmaruyeckas memOpaHna, €€ cBoiicTBa U (pyHkuuu. Llutomnazma u eé
opranouzipl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmapat [onbmxw,
I30coMBl. [1omyaBTOHOMHBIE OpPraHOMAbBI KJIETKH: MHUTOXOHJIPHH, IUIACTHU]IBI.
[Ipoucxoxaenne MUTOXOHApUA W Tactua. Bunel mnactun. HememOpaHHbIe
OpraHOUJbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, LEHTPUOJU, PECHUYKH,
KTyTUKH. OYHKIMN OPraHOUIOB KIIETKHU. BritoueHus.

Anpo — perynsatopHblii HeHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHOoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIIECTB B KIIETKE.

JdemoHncTpanum:

Iloptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. @pankins, K. M. bap.

Huarpammel:  «PacnpeneneHre XMMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «Pacnpenenenne XMuMUYECKUX 2JIEMEHTOB B )KUBOM IIPUPOJIEY.

Tabmuuer 1 cxemsl: «Ilepuonuueckass TabnMIla XUMUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOoJIeKyIbl BOJb», «bruocunTes Oenkay, «CTpoeHrne MOJIEKYJbl OeliKay,
«Ctpoenue pepmenra», «Hyknennossie kuciaotel. JJHK», «CTtpoeHne MoJieKysbl
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AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOW KIIETKWY,
«CTpoeHHE paCTUTENIBHON KIETKH», «CTpOeHHME NPOKAPUOTHUYECKOM KIIETKWY,
«CTpoeHue sapa KIETKN», « YTIIEBOABDY, «JIumuIb.

OOopynoBaHue: CBETOBOM MMKPOCKOI, OOOpYJOBaHUE [JIsi MPOBEACHUS
HAOJIIOICHUM, W3MEPEeHMH, HKCIEPUMEHTOB, MHUKPOIIPENapaThl PAaCTUTENIbHbIX,
KUBOTHBIX U OaKTEpUAJIbHBIX KJIETOK.

JlaGopaTopHblie U NpaKTHYECKHEe PA0OTHI:

JlaGoparopnass pabota Ne 1. «M3ydyeHue KaTaJIUTUYECKOW AKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl WM KaTalla3bl)y.

JlaGopatopHass pabora No 2. «M3ydyeHue CTpOEHHS KIETOK paCTCHHI,
KUBOTHBIX M OaKTEpUil MMOJ MHKPOCKOINOM Ha IOTOBBIX MHKpOIIpenaparax U Ux
OIHUCAHUEY.

Tema 4. ’KusHeaesATeJbHOCTh KJICTKH.

OOMeH BelIecTB, WM MeTa0oIu3M. AccUMUISLUS (TUIACTUYECKUNA 0OMEH) U
JUCCUMWIISIIIUSL  (HEPreTUYECKUuil OOMEH) — JIBeé CTOpPOHBI €IUHOr0 Ipoliecca
Merabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BELIECTB M SHEPrMM B MOHHUMAaHHH
MeTaboau3ma.

Tunsl oOMeHa BemecTB: aBTOTPO(QHBIN U TeTepoTpodHbIi. Ponb hepmeHToOB
B OOMEHE BEIIECTB U MPEBPAIICHUN SHEPTUU B KIIETKE.

®orocunte3. CperoBas W TeMHOBas (a3bl (¢poTocuHTe3a. Peakuuun
¢dorocunTe3a. IPPekTUBHOCTh POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJIsSl KU3HU
Ha 3emsie. Biusinue ycnoBuii cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIICHUS €T0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XEeMOCUHTE3UpYIolMe OakTepuud. 3HAaUeHUE XEMOCHUHTE3a IS
KU3HU Ha 3eMIIE.

DOHepreTuyecknuii oOMEH B KJeTKe. PaciiemieHne BeleCTB, BBIJCICHHE U
aKKyMYJIMpPOBAaHWE DSHEPrMM B KIETKE. OTallbl JHEPreTUYECKOro OOMEHa.
I'mukonu3. bpoxenue m ero Buabl. KucnopogHoe OKuCIEHHE, WIA KIETOYHOE
JbIXaHUE. OkucnauTenpHOe dhochopunupoBanue. O} heKTUBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakiiun matpuuHoro cuHte3a. [lenermueckas wuHpopmauus u JIHK.
Peanuzauusa resHetnueckoil mH(popmanuu B KieTKe. ['€eHETMYEeCKMH KOJI U €ro
cBoiicTBa. Tpanckpunuusi — matpuunbiii cunre3 PHK. Tpancnsius — OuocunTes
Oenka. Oranbl TpaHciusiiuu. KoaupoBanue aMHHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Heknerounsie GpopMbl xku3HU — BUpYChl. McTopus oTkpbiTus BupycoB (/. U.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKU3HEHHOrO0 I[MKJIa BUPYCOB.
bakrepuodaru. bone3sHu pacTeHuii, XKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynonedunura venoseka (BUY) — Bo30ynurens CITIN/la.
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OOpaTtHast ~ TpaHCKpuUNIus, peBepTaza u  uHTerpasza. lIpodunaktuka
pacupoCTpaHEeHUs] BUPYCHBIX 3a00J1€BaHU.

JlemoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. MBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunbsl nutanus», «Merabonuzm», «MUTOXOHAPUSY,
«JHepreTuyeckuii oOMen», «Xioporiact», «Dotocunre3», «Ctpoenue JHK»,
«Ctpoenue u PyHKIIMOHUPOBAaHUE TeHa», «CuHTe3 Oenka», «['eHeTuueckui Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xu3HeHHbIM nuka Bupyca CIIN/a,
0akrepuodaray, «Perukamus JJHK».

Oo6opynoBanue: moaenu-anminkanuun «Yasoenve JHK u Tpanckpunums»,
«buocunres 6enka», «CTpoeHHe KIETKU», MoAeNb cTpyKTyphl JJTHK.

Tema 5. Pa3MHoOKeHHe M HHAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB.

Kietounslii 1uKia, WM >KU3HEHHBIM LUK KieTkd. MHTepdaza u MuTos.
[Ipornecchl, mpotekaroniue B uHTepdasze. Permkanus — peakuuss MaTPUYHOTO
cunteza J[HK. CrtpoeHune xpomMocoM. XpOMOCOMHBIA Ha0Op — KapUOTHII.
JluniouaHsld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUJBI.
[{uTosornyeckue OCHOBBI ~Pa3MHOXEHUS M  MHAMBUAYAJIbHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue xierkn — murto3. Cragum murosa. [Iponeccel, npoucxoasume Ha
pPa3HbIX CTaAUAX MUTO3a. BUOJOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemas ru0enb KIETKH — allonTo3.

®opMbl pa3sMHOKEHUS OPraHU3MOB: Oecrosioe U nmosioBoe. Buael Oecnonoro
pPa3MHOXKEHUS: JICJICHHE HaJBOE, ITOYKOBAaHME OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. MICKycCTBEHHOE KIIOHMPOBaHUE
OpPraHNU3MOB, €r0 3HAYEHUE JUIS CEJIEKIIMH.

[TosioBOE pa3sMHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0ro0.

Meito3. Cranun Mmeio3za. IIpoueccel, mpoucxoasimme Ha CTaausx Menosa.
IToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmpicin U
3HA4YEHUE MEH03a.

['ameTorenes — mnpouecc 0Opa30BaHUS MOJOBBIX KIETOK Yy >KMBOTHBIX.
[losioBbIE *ene3bl: CEMEHHUKM U SMYHUKU. OOpa3oBaHUE U Pa3BUTHUE IOJOBBIX
KJIIETOK — raMmeT (CrnepMaTo30u[, SHIIeKJIeTKa) — CIepMaTOreHe3 U OBOTEHE3.
OcCOOEHHOCTH CTpPOEHMs SULEKIETOK M crnepmMaTo3oujoB. OII010TBOPEHHE.
ITapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE  pa3BUTHE
(3MOpuorenes). Ortanbl SMOPHUOHAIBLHOIO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
apoOiieHne, ractpyisiuus, opraHoreHe3. IloctamOpuoHanbHOe pa3zBuTHE. THIIBI
MOCTAMOPUOHAIILHOTO PAa3BUTHS: MPsIMOE, HENpsMoe (JIM4uHO4YHOE). BrusiHue
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Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct n pasButne pacteHnii. OHTOreHe3 IBETKOBOIO PACTEHMS: CTPOECHHUE
CEMEHHU, CTAIUU PA3BUTHS.

JemoHcTpanum:

Tabmuupl u cxembl: «@POpMBI Pa3MHOXKEHUSI OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kietku Oaxktepuit», «CTpOoeHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounsiii nukim», «Pemmmkanua JHK», «Mwuto3y,
«Meios», «IIpsamoe u HenpsiIMOE pa3BUTHEY, «l'aMETOreHe3 y MIIEKONUTAIOIIUX U
4yeoBeKa», «OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpPOIIPENapaThbl «Cnepmaro3ouasl
MJICKOIIUTAIOLIETO», «SNUeKIeTka MiIeKonuTarmero», «KapruoknHe3 B KIETKax
KOpEIIKa JyKa», MarHuTHas MOJENb-alUINKalus «JleneHne KIeTKu», MOAEIb
JIHK, Mozenb MeTadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NpaKTHYECKHE PA0OTHI:

JlaGoparopnass pabora Ne 3. «HaGmromenwe muTo3a B KIIETKaX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEenapaTaxy.

JlaGoparopnass pabora Ne 4. «M3yueHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpenapaTaxy.

Tema 6. HacsieicTBEeHHOCTh M H3MEHYUBOCTH OPraHU3MOB.

[Tpenmer u 3anaun revetuku. Mcropust passutust reHetuku. Ponb nuronoruu
U SMOpPHOJIOTMM B CTAHOBIICHMM T€HETHKH. Bkian poccuilckux U 3apyOesKHbIX
V4E€HBIX B pa3BUTUE TEHETUKU. MeToabl TeHETHKU (TUOPUI0IOTUYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISAPHO-TeHeTUYeCKHii). (OCHOBHBIE T'€HETHUYECKHE
noHATHs. ['eHeTnUecKkass CHMBOJIMKA, UCMOJIb3YEMAs B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBAHUA IMPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuaHoe cKpenuBaHue. 3akoH €AMHO-00pa3us THOPHUIIOB IEPBOTrO
nokojieHusi. IIpaBwiio pgomuHHUpoOBaHUs. 3aKOH PACIICIUICHUS IPU3HAKOB.
I'unioresa yucrotel ramet. [1oJIHOE ¥ HEMOJTHOE TOMUHUPOBAHHUE.

JluruOpuiHoe  CKpelllMBaHHWE. 3aKOH  HE3aBUCUMOIO  HACJIEIOBAHUS
npu3zHakoB.  llutoreHeruueckue  OCHOBBI  AUTHOPUIHOIO  CKPEIIMBAHMSL.
AHanusupymoliee ckpelmpanue. Fcrnonp30Banne aHAIM3UPYIOMIETO CKPEIIUBAHUSA
JUISL OTIpEJIeNIeHHsI TeHOTHUIIa 0COOU.

CuennieHHoe  HacineioBaHue mpu3zHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HacJIeIOBaHWIO TeHOB. HapynieHne cueryieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHas TEOPHUSI HACJIECICTBEHHOCTH. [ eHeTUUeCKHne KapThl.
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I'enernka mosia. XpoMOCOMHOE OIpENeNeHUe moja. AyTOCOMBI U IOJIOBbBIE
XpOMOCOMBI. l'OMorameTHele W TeTeporaMeTHble OpraHusMbl. Hacienosanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. Buibl ”3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACIICICTBEHHAS.
Pons  cpenpl B HEHACIEACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MOAU(PUKALMOHHON M3MEHYUBOCTU. BapuallMOHHBIN psii M BapuallMOHHAs KpUBasl.
Hopma peaknmm npuszHaka. KosiMuecTBEHHbIE M KAaYECTBEHHBIE INPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOANGDUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TIe€HOTHIMYECKas, W3MEHUYMBOCTh. KoMOMHaTHBHas
U3MEHYMBOCTh. Melo3 M TO0JIOBOM IMpolecC — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTU. MyTallMoHHast ”3MEeHYMBOCTh. Kitaccudukanus Mytauuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHbIE. YacToTa 1 IpUYuHbI MyTauuil. MyTareHHbie (pakTopsbl.
3aKOH r'OMOJIOTMYECKHX PSAJOB B HacleACTBEHHOM n3MmenunBocty H. M. BaBunosa.

BaesnepHas HaciIeICTBEHHOCTh U U3MEHYMBOCTD.

I'enernka uyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METONbl TE€HETHUKHU
YeJIOBeKa: TeHCAIOTNUCCKUI, OIM3HEIIOBBIN, IIUTOrCHETUYCCKUM, OMOXUMUYCCKHM,
MOJIEKYISPHO-TEHETHUECKHU . CoBpemeHHOe ONpEIEIICHNE TE€HOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOLIBIO
[11]P-anamu3a. HacmencTtBeHHple 3a00jeBaHUS 4YeJIOBEKAa: TCHHBIC OOJIC3HH,
0OJIE3HH C HACJEACTBEHHOW MPEIpacroiOKEHHOCTbIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u reHepatuBHble MyTanuu. CTBOJIOBBIE KIETKH. [IpuHIMIEBL
3I0pOBOT0 00pa3a *U3HU, TUArHOCTUKH, NPOPUIAKTUKU U JICUEHUSI T€HETUYECKUX
Oone3Hel. MenMKO-reHETUYECKOEe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEIULIMHCKOU
IE€HETHKHU B IPEIOTBPALLICHUH U JICYEHUU TeHETUYECKHUX 3a00JIeBaHUI YEJIOBEKA.

JemoHcTpanum:

Iloptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuiios.

Tabmumpl ©W = CXEMBI: «MoOHOrMOpUIHOE  CKpElIMBaHUE U  €ro
LIUTOT€HETUYECKAST OCHOBa», «3aKOH pAaCIICIUICHHs M €ro LUTOTCHETHYeCKast
OCHOBa»,  «3aKOH  YHCTOTBl  ramer», «/lurubpugHoe  CKpeniMBaHUE»,
«uTomorudyeckue OCHOBBI JTUTUOPUTHOTO CKPELIUBAHUA, «Meio3y,
«B3aumonencTeue aJUIENbHBIX TE€HOBY», «l'e€HeTHYecKkue KapThl PpAaCTEHH,
KUBOTHBIX W Ye€JOBEKa», «l'€HeTHKa moJjia», «3aKOHOMEPHOCTH HAaCIIEIOBaHMS,
CLUEIUIEHHOTO ¢ TmoJoM», «KapuoTumbel YeloBeKa M JKMBOTHBIX», «Bumel
U3MEHYMUBOCTUY», «MonudukanronHas W3MeHUMBOCTH», «HacnemoBanue pesyc-
(dakropay, «I'eHeTuka rpymni KpoBu», «MyTaMOHHAsI U3MEHYUBOCTBY.

O6opynoBanue: Mojenu-anuiMkauun «MOHOTHOPUIHOE CKpelIUBaHUE,
«HenonHoe pomuHupoBaHue», «Jurubpugnoe ckpemmBanuey, «llepekpéct
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XpOMOCOM», MHUKPOCKON M MuKpomnpenapar «llpo3zopuna» (HOpma, MyTaluH
(bopMBI KpBUIBEB M OKPACKH TeJa), repdapuil «I opox moceBHON».

JlaGopaTopHblie U NpaKTHYeCKHe PAdOTHI:

JlaGoparopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTMOPHUIHOTO U
OUTHOPUAHOIO CKPEIMBAHUS Y APO30()UIIbl HA TOTOBBIX MUKpPOIIpENapaTaxy.

Jlaboparopnast pabota Ne 6. «M3yyenue MoaupuKaliMOHHOW U3MEHUUBOCTH,
IIOCTPOCHHUE BAaPUALIMOHHOIO Ps/la U BAPUALMOHHOW KPUBOW.

JlaGoparopnast pabora Ne 7. «AHanu3 MyTtainuil y apo30Quiabl Ha TOTOBBIX
MUKpONpPEnapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHue U aHAIU3 POJOCIOBHBIX
YEJIO0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusl Kak HayKa M IPOLECC. 3apOXKAECHUE CEJEKIMU U JOMECTUKALM.
VYuyenne H. W. BaBunoBa o0 1eHTpax MPOHUCXOXKJIEHUS M MHOrooOpasus
KyJbTYpPHBIX pacTeHui. LIeHTpbl MPOUCXOXKAECHHS JOMAIIHUX XUBOTHBIX. CoOpT,
II0pOJia, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIUU. MaccoBbIli U MHJIUBHU1YaIbHBIA OTOOPHI B
CEJIEKIIMM PACTEHUM M KUBOTHBIX. OLEHKa JKcTepbepa. DBIM3KOPOIACTBEHHOE
cKpeluBaHue — WHOpuAMHT. Yucrtas nuHug. CKpellUBaHUE YHUCTHIX JIMHUM.
I'erepo3uc, wnu rubpunHas cuna. HepoacTBeHHOE CKpelMBaHUWE — AyTOPHJIMHT.
Otnanénnas rubpuauzanuss U e€ ycnexu. VCKyCcCTBEHHbI MyTareHe3s H
MOJyYEHUE TOJUIUIOUAOB. JIOCTMKEHHUSI CENEKIUM PpAaCTEHUW, KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorusg Kak OTpacib MPOU3BOACTBA. ['€HHAs MHXKEHEPHUSA. ITallbl
co3nanus pexkomOuHantHoM JIHK wu TpaHcrenHslx opranusmoB. Kierounas
nHxeHepus. Kinerounsle KyabTypbl. MUKpPOKIIOHAIBHOE PAa3MHOKEHUE PACTCHUM.
KiloHnpoBaHne BBICOKONPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Okojoruyeckue M 3THdeckue  npodisembl. MO —  reHeTHuYecKH
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauuu:

Iloptpers: H. WM. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
NBaHoB.

Tabmuupl m cxembl: kapta «LleHTphl TPOUCXOXKIEHUS M MHOrooOpasus
KyJbTYpPHBIX pacTeHuil», «[lopoapl noMamHux KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHuity, «Otnanénnas rudpuaunzanus», «Padotsl akagemrka M. @. MBanoBay,
«Ilomumnonaus», «OOBEKTbl OHOTEXHOJOTHM», «KileTouHbIE KYyJIbTYpbl H
KJIOHUPOBaHue», «KOHCTpynupoBaHue 1 EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH IUI0/10B U KOPHEIUIOAOB AUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuii, repoapuilt «CeabCKOX03IUCTBEHHBIE PACTCHUS».
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JlaGopaTopHblie U NpaKTHYeCKHe PAdOTHI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHMIKECHUSI CEIIEKUIMM PACTCHUN U
YKMBOTHBIX (Ha CEJIEKIMOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOHUCIIBITATEIbHBIA  Y4acTOK, B TEIUIMYHOE XO34MCTBO, Ja0OpaTOpUIO
arpOyHUBEPCUTETA WIIM HAYYHOT'O LICHTPA)».

IINTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110
bBNUOJIOT N HA  BA30OBOM  YPOBHE CPEJHET'O  OBLIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBarOTCA TpPeOOBaHMUS K pe3yjbTaTaM
OCBOCHHUSI OOy4YaloOlMMHCS MpOrpamMM  CpeaHero obmiero oOpa3oBaHUSA:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHMS mpeamera «bHosorus»
BBIJICJICHBI CJIEAYIOUIME COCTABISIONINE: OCO3HAHUE OO0YYarOUUMUCS POCCUUCKON
rpaXXJaHCKON HJIEHTUYHOCTH — TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH
U CAMOONPENENEHUI0, HAJIMYue MOTHMBAaUMUM K OOydeHHUro OuOoJIOrud,
LEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KJIFOUEBBIX I[IEHHOCTEH W MCTOPUYECKUX TPATULMN Pa3BUTHUS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh U CIMIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBAThCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, IPUCYLIUMH CHUCTEME
OMOJIOTMYECKOr0  00pa30BaHUs, HaIW4YM€ HKOJOTUYECKOTO IMPABOCO3HAHMS,
CIIOCOOHOCTHU CTABUTH LIENIU U CTPOUTH KU3HEHHBIC TIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA mpeamera «buonorus» mocturarorcst B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEJIBHOCTU B COOTBETCTBUU C
TPAJUIMOHHBIMUA POCCUMCKUMH COLMOKYIbTYPHBIMHU, UCTOPUUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B OOINECTBE MpaBWIAMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUSI, CAMOBOCHUTAHUSA U
CaMOpAa3BUTHS, PpAa3BUTUS BHYTPEHHEW TMO3UMLUMAM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHUS K 3aKOHY M MPABOMNOPSAKY, YEIOBEKY TPyJa U CTapLIEMy MOKOJEHHIO,
B3aMMHOI'O0 YBaXKEHHS, OEpPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACIECIHIO U
TpaaULMsIM MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuiickorn Penepanuu, Opupoae U
OKpYKarolIen cpenie.

JluyHoCTHBIE pe3ynbTaThl OCBOEHUsA YydeOHoro mpeamera «buomorus»
JOJKHBI OTPa’KaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOLIUX
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TPaJMLIMOHHBIM LEHHOCTSIM POCCHMCKOr0 O0OIECTBA, PAaCLIMPEHHE >KU3HEHHOIO
OMbITA U OMNbITA JIEATEIBHOCTH B IPOLIECCE pean3allii OCHOBHBIX HalpaBIICHUM
BOCIIUTATENILHON JEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh T'PAXKAAHCKON MO3ULUH 00YYaIOLIErocsi KaKk akTUBHOTO U
OTBETCTBEHHOI'0 YJIEHA POCCUHCKOIr0 O0IIEeCTBa;

OCO3HAHME CBOMX KOHCTUTYLUMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KE€HHE
3aKOHA W MPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIbHOCTH IMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATEIbHBIX 3a]a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTb  OMpPEJENsATh COOCTBEHHYIO TO3UIMIO MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSACHATD €€;

YMEHHUE YYUTHIBATH B CBOMX JEHUCTBHUAX HEOOXOAMMOCTb KOHCTPYKTHBHOIO
B3aUMOJICUCTBHS JIIOJIEH C pa3HbIMHU YOSKJICHHUSIMU, KYJIbTYPHBIMU LEHHOCTIMHU U
COLIMAJIBHBIM MOJI0KEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
y4eOHBIX, [03HABaTENbHBIX U MCCIEI0BATEIbCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOLIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXJIEHUHU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKOU N€ATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHNSA:

c(hOopMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU HUJIEHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH IEpen
Ponunon, ropmoctm 3a CBOM Kpal, CcBOXO PoauHy, CBOM S3BIK U KYJIbTYpY,
IIPOLLIOE U HACTOSIIIIEE MHOIOHAIIMOHAIBHOr0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K NPUPOJAHOMY HACIEIUIO U TAMATHUKAM MPUPOJIbI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLEHUBATHh BKJIAJ POCCHUUCKUX YYEHBIX B CTAHOBIIEHHUE U
pa3BuTHEe OWOJIOIMM, NOHMMAHMUS 3HAa4YeHUs OWOJIOTMM B MO3HAHUU 3aKOHOB
MPUPO/BI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 00ILIECTBA;

uaeiiHas yOeXIE€HHOCTb, TOTOBHOCTh K CIIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTH 32 €r0 Cynb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOrO HApPOaa;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOIO MMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYal[MI0 U NPUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTHUPYSACHh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYMBOro OyAyLIEro;
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OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTENSAM, CO3/IaHNI0 CEMbU HA OCHOBE
OCO3HAHHOTO TIPUHATUA LIEHHOCTEM CEMEWHOW JKU3HHU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3CTEeTHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLUEHHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOIO H
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOILIECTBEHHbIX OTHOIICHMIA;

MOHMMaHHUE 3MOLMOHAIBHOTO BO3ACHCTBUS KUBOM NPUPOJIBI U €€ LICHHOCTH;

TFOTOBHOCTh K CaMOBBIP)KEHHUIO B PAa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHUE
IPOSBJIATH Ka4eCTBA TBOPUYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHusA, (OPMUPOBAHUS KYJBTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

MOHMMAaHWE W pealu3alus 30pOBOrO0 M 0Oe30macHOro obpasa KU3HU
(3mopoBoe  muTaHWe, COOJIIOJIEHUE TUTMEHUYECKUX TMpaBUI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXAa, pEryjsipHas Qunyeckas
AKTUBHOCTB), O€pEeKHOro, OTBETCTBEHHOIO M KOMIETEHTHOI'O OTHOUIEHUS K
COOCTBEHHOMY (PU3HYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

NOHMMAaHWE IL€HHOCTH MPaBWJ HWHIUBHIYAIBHOIO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 340POBBIO U KU3HHU JIIOJIEH;

OCO3HAHME TOCJEACTBUI M HENPUATHS BPEIHBIX NMPUBBIYEK (YNOTpeOaeHus
AJIKOT0JIsI, HAPKOTUKOB, KYpEHHUS! );

6) Tpya10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPY/Ay, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AKTHBHOW JI€ATEIBbHOCTH TEXHOJOIMYECKOM M COLHMAIbHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO J1€ATE€IbHOCTD;

MHTEPEC K pa3MyHbIM cepaM MpoPEecCHOHAIBHON IESITEIbHOCTH, YMEHHE
COBEpILIATh OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccun M Pearu30BbIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

FOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIIMTAHMS :

HKOJIOTMYECKH LEJIeCO00pa3HOe OTHOILIEHHWE K MPUPOJE KAaK HCTOYHHUKY
’KU3HU Ha 3emile, OCHOBE €€ CYIECTBOBAHUS;

MOBBIILIEHUE YPOBHS HKOJOTMYECKOM KyJIbTYypbl: HPHOOPETEHHE OIBITA
IUIAHUPOBAHUSA TIIOCTYIIKOB M OLUEHKM MX BO3MOXHBIX HOCIEACTBUN IS
OKPYKaoIIEH Cpeibl;

OCO3HAHME IJI00AJIBHOIO XapakTepa 3KOJOTMYECKHX NpoOsieM U MyTel HX
peLICHMS;
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CIOCOOHOCTh HUCHOJIb30BaTh MpPHOOpPETaeMble NpPH HM3YYEHUH OHOJOTUU
3HAHMSIT M YMEHMsSl MpPU PELIEHUHU TMpoOJieM, CBSI3aHHBIX C PpPalUOHAIBHBIM
MPUPOJIONONIB30BAHNEM  (COOMIOJIGHUE  TpaBWJl  MOBEACHUS B  MPUPOJE,
HaIlpaBJICHHBIX Ha COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAxX, OXpaHy BHUJOB,
AKOCUCTEM, OHOCPEpHI);

AKTUBHOE HENPUATHE JEHWCTBUM, MNPHUHOCIIIMX BpEl  OKPYKAIOLIEH
IPUPOAHON Cpelie, YMEHHE MNPOTHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE
MOCJIECTBUS MPEANPUHUMAEMBIX JIEHUCTBUI U PEIOTBPAILATD UX;

HaJIM4YKE Pa3BUTOIO 3KOJIOIMUYECKOrO MBIIUICHHS, SKOJIOTMYECKON KYJIbTYypHI,
OIbITa JesTEeIbHOCTH AKOJIOTUYECKON HAIpPaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATBCS MMH B ITO3HABATEIBbHOW, KOMMYHHUKAaTUBHOW M COLMAJIBHOMU
IIPAKTUKE, TOTOBHOCTH K yYaCTUIO B MPAKTUUYECKOMN JEATEIbHOCTH 3KOJIOTMUYECKOM
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 TO3HAHMS:

c(OPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKHM M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIECHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJIBTYpbl Kak CpeICTBa
B3aMMOJICUCTBHS MEXY JIFOJbMH U MO3HAHUS MUPA;

noHuMaHue creuuduku OHOJOTHM KaK HayKh, OCO3HaHUs €€ pOoJid B
(GOpMHpPOBAaHUU PALMOHAIBHOIO HAYYHOI'O MBILUICHUS, CO3JaHUU LIEJTOCTHOIO
IIpECTaBIEHUsI 00 OKpYKAIOUIEM MHpE KaK O €AUHCTBE MPHUPOAbI, YEJIOBEKA U
oOlIecTBa, B IMO3HAHUM NPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIeHHH NpodsieM
COXPAaHEHMS IPUPOJITHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAYMMOCTHU OMOJIOTMH AJII COBPEMEHHOW LUBUIIM3ALINM:
oOecrieyeHus: HOBOI'O YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/aHHE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  PEeCypcHble  NpOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, IIOUCKA MyTel BBIXOJA U3 INIO0ANbHBIX 3KOJOTMYECKHX MPOOJIeM U
oOecrieueHusi  nepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAJIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IOJIYYEHUU OWOJOTMYECKUX 3HAHUA B LEIAX
NOBBIIIEHUS O0IIEl KyNbTypbl, €CTECTBEHHO-HayYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4YacTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydarommxcs, (GopMHpyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH UCIOJIb30BaTh IOJYy4YaeMble 3HAaHMS JUIsl aHalIu3a H
OOBSICHEHHUS SIBJIEHUN OKPYXKAIOIIEro MHpPA U MPOUCXOASAIIMX B HEM M3MEHEHHI,
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yMEHHE JeJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 NOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIIOIb30BaTh OHMOJIOTMYECKUE 3HAHUS s
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYyalUsX;

OCO3HAaHHE LEHHOCTH HAaY4YHOM JESITEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEN0BATENBCKYIO NEATENBHOCT HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO H
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUM MO OHUOJIOrMH B
COOTBETCTBHHU C KU3HEHHBIMU NOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yibTaTbl OCBOCHHUS y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YUMble i1 (POPMUPOBAHUS MHUPOBO33PEHUSA OO0YyHarOUIUXCS
MEXKIMCIMIUIMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYUYHbIC MOHSATHS, OTPAXKAOIIHE
LEJIOCTHOCTh HAy4yHOM KapTHHbBI MHUpa M CHEeUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HEPIHs, SIBJICHUE, MPOIIECC,
CUCTEMA, Hay4YHbIM (akT, NPUHIMI, TMIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
uccleloBaHue,  HaOJIOJIEHHWe,  HM3MEpPEeHHe,  OKCIEPUMEHT U  JPYTHX),
YHUBEpCAJIbHbIE Y4YeOHble JeWCTBHUs (TIO3HABaTElIbHbIE, KOMMYHHKATHUBHBIE,
PETYJISITUBHBIE), o0ecIeynBaoIne (dopmHpoBaHuE (yHKLIMOHATIBHOMN
IPaMOTHOCTH M  COLMAJIbHOM KOMIETEHIMH OOyYarouiuxcs, CIOCOOHOCTb
oOy4aromuxcs UCII0JIb30BAaTh OCBOCHHBbIE MEXIUCIUIUIMHAPHBIE,
MUPOBO33pDEHUYECKME 3HAHUSA U  yHHUBEpCalbHblE y4yeOHble JEHUCTBUA B
ITO3HABATEIIbHOM U COLMATIbHOM ITPAKTHKE.

MeranpeMeTHbIE PE3yJIbTaThl OCBOEHUS MPOrPaMMbl CPEIHEr0 OOIIEero
00pa30BaHus JOJKHBI OTPAXKAaTh:

OBnagenue YHHBEPCAJIbHBIMHU y4eOHBIMU M03HABATEJIbHBIMH
NEeHCTBUSAMM:

1) 0a30BbIe JJOrHYeCKHe AeHCTBHS:

CaMOCTOSATENIbHO  (pOpMyJIHpOBaTP M AKTYyalM3UpPOBaTh  IpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHHWU 3HAHUU TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cCUHTE3a, CpaBHEHUSI, KilacCU(pUKauu, 0000IIEeHHs ), PACKPBIBATH CMBICI
OMOJOTMYECKUX MOHATUN (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIMBATH
CBSI3M C JIPyTUMU NOHATHUSAMU);

ONnpeAeNsITh UeAu ACATENbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YyJIbTAThI IESITEIbHOCTH C IOCTABJIEHHBIMU LEJISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OOBsICHEHUST (DAKTOB U SBJICHUM
KUBOU MTPUPOJIBL;
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CTPOUTH JIOTUYECKHE pACCYXACHUS (MHIYKTUBHBIE, JEAYKTHBHBIE, IO
aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH M IMPOTHUBOPEUYUS B PaccMaTpUBAEMBIX
ABJICHUAX, (DOPMYIUPOBATH BHIBOJBI U 3aKIIOUEHUS;

PUMEHSTh CXEMHO-MO/I€JIbHbIE cpeactBa A IIPEICTABICHUS
CYLIECTBEHHBIX CBA3€H M OTHOIIEHUH B M3y4aeMbIX OMOJOrMYECKUX OOBEKTax, a
TAaKK€  NPOTUBOPEYMH  Pa3HOrO0  pOJAA,  BBIIBICHHBIX B Pa3U4HbIX
MH(OPMALMOHHBIX UICTOYHUKAX;

pa3pabaTblBaTh IUIAH pPELIEHUs MPOOJIEMbl ¢ YYETOM aHalIM3a UMEIOLINXCS
MaTepHaJIbHbIX 1 HEMaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JI€ITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUI JESITEIIbHOCTH;

KOOpJAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX PEalbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBUS;

pa3BUBaTh KPEATUBHOE MBILJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKHE I€HCTBUA:

BJIaIETh HABbIKAMH YYEOHO-UCCIIEI0BATENbCKON U POEKTHON JE€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus npoOjieM, CHOCOOHOCTbIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METO/IOB PEIICHUS IPAKTUUECKUX 3a7a4, IPUMEHEHU IO
Pa3IUYHbIX METOJOB NO3HAHUS;

UCIIOJIb30BaTh pa3jJuyHble BUJbl JESITEIBHOCTU [0 IOJIYyYEHUIO HOBOIO
3HAHMSI, €r0 HUHTEpHpEeTaluH, NpPeoOpa3OBAHMI0 W IMPUMEHEHUIO B YYEOHBIX
CUTYallUAX, B TOM YUCJIE IPU CO3JaHUU YYE€OHBIX U COLIMAIIBHBIX IPOEKTOB;

(dbopMupoBaTh HAy4YHBIN TUI MBIIUICHHS, BIAJETh HAYYHOU TEPMHUHOJIOTUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (OPMYIUpPOBAaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEeSATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

BBISIBJISITh [PUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajavy,
BBIJIBUTATh TUIOTE3y €€ pEeleHUs, HaXOAUTb apryMEHThI JJIsl J10Ka3aTesIbCTBa
CBOMX YTBEPKJIC€HUM, 3a/1aBaTh IApaMETPbl U KPUTEPUH PELLIEHUS;

aHAJIM3UPOBATH IOJYYEHHbIE B XOAE PEIICHHUS 3aJadd  Pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3BMEHEHUE B HOBBIX
YCIIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh LEJICHANPABICHHBIA MOUCK IEPEeHOca CPEACTB U CIOCOOOB
NeUCTBUS B TPOPECCUOHANIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHHUS B IO3HABATENIBHYIO M MPAKTUYECKYIO O00JacTH
KHU3HEJEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUT'aTh HOBBIE WJEH, MpeJJlaraTb OpUrMHAIbHbIE MOAXOAbl U PELICHHUS,
CTaBUTb NPOOJIEMBI U 33]1a4H, IOIYCKAIOU[UE aIbTEPHATUBHbBIC PEILICHHUS.

3) padora ¢ uHpopManmeii:

OpPUEHTUPOBATHCS B PA3NIMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-NIONYJSPHOM JuTepaType, OHOJOrMYECKUX CJIOBapAX M
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHaIU3UPOBATH
MH(OPMALMIO Pa3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUHUBOCTD;

(bopMynupoBaTh 3aMpOChl U NPUMEHATh PAa3JIMYHbIE METOAbI IIPU MOUCKE U
orOope Ouonornueckoi MHGOpMALUU, HEOOXOIUMON JUIsl BBIMOJHEHUS y4EOHBIX
3ajady;

NpUOOPETaTh ONBIT MCHOJIb30BAHUA HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTU, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIOJb30BaHUS Pa3IUUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAJIBHYIO  (opMy  HpelacTaBiIeHUs
Ounonornyeckoil nHGpopMauu (CXembl, rpaduKu, JUarpaMmbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAy4YHbIA $A3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil MH(OpManMen: TPUMEHATh XUMHUUYECKHE, (HU3UUYECKUE U
MaTeMaTUYeCKue 3HAKU U CUMBOJIBI, (OpMYJbl, adOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HarJIAIHOCTH;

BJIaJ€Th  HABBIKAMM  pACIO3HABAaHUS M 3allUThl  MH(pOpMaLuH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBinageHne yHMBepPCaIbHBIMH KOMMYHHUKATHBHBIMY J1eCTBUSIMH:

1) o6menme:

OCYIIECTBIISITh KOMMYHUKALIUH BO BCeX chepax KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOre€ WM JIUCKYCCUHU MO CYIIECTBY OOCYXJIaeMOM Tembl (YMEHHE 3a]1aBaTh
BONPOCHI, BBICKA3bIBATh CYXAEHUS OTHOCHUTEIBHO BBINOJIHEHUS MpeaiaracMoi
3a/1ayd, YYUTHIBATb MHTEPECHl U COIVIACOBAHHOCTh MO3ULUN APYTHX YyYaCTHUKOB
auaora Wid JUCKyCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpEACTBA OOILIEHUS, [OHUMATh 3HAUYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CUTYyalHi,
YMETb CMATYaTh KOH(JIUKTHI U BECTU NIEPETOBOPHIL;

BJIAJIETh PA3JMYHBIMU CIIOCOOAMM OOILUEHUS U B3aUMOJECHCTBUSA, OHUMATh
HaMEpEHUs JIPYTUX JI0JEH, MPOSIBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECeTHUKY
U B KOPPEKTHOU (popme (HpopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHHSI C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.
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2) coBMecTHas AeATEJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh NPEUMYILECTBA KOMAHIHON M WHJMBHYyaTbHOU
paboTHI MPU pelIeHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MIPUMEHEHUS TPYNHOBBIX (POPM B3aUMOAEHCTBUS MIPU PELICHUU y4eOHOU 3a1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHA C Y4YETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaKJIOI0 YIEHA KOJUIEKTHUBA;

NpPUHUMATh LEJM  COBMECTHOM  JESTENbHOCTH, OPraHU30BbIBATH U
KOOPAMHHUPOBATh JECUCTBUS MO €€ JOCTHXKEHHUIO: COCTAaBIATH IUIaH JICHCTBUU,
pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOU padoThI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa W KAXKIOTO Y4YaCTHUKA KOMaH/Ibl B
o0l pe3yabTaT 0 pa3padO0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKThI, OLIEHUBaTh HJEU C IMO3ULHUU HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh IIO3UTUBHOE CTPATErMYECKOE MOBEACHHE B PA3IUYHBIX
CUTYalUAX, IPOSBISATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

OgiaieHue YHHBEPCAJTBHBIMH PeryJTUBHBIMU AeHCTBHAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBISABIEHUS MpPOOJIEM M UX
pELICHMS] B )KM3HEHHBIX U YU€OHBIX CUTYAIUSX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LIEJEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHIO K KUBOH NPUPOE,
CBOEMY 3JI0POBBIO U 310POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIISATh TO3HABATENIBHYIO JEATEIIBHOCTD, BBIABIISTH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/laull B 00pa30BaTeIbHOM
NEeSATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pELIEHUs MNpoOJieMbl C  y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOYTEHUN;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIMpATh paMKH Y4eOHOTO ITPeIMETa Ha OCHOBE JIMYHBIX PEATIOYTEHUM;

JeNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pEeILICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CcrocoOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOM 3pyIHULIHMH B
pa3HbIX 00JIaCTAX 3HAHUM, MOCTOSHHO IHOBBILIATH CBOM 00pa3oBaTENIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;
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BJIaJ€Th  HABbIKAMHM  IIO3HABAaTEJIbHON  peJeKkcHuH Kak  OCO3HaHHUS
COBEPIIAEMBIX JEUCTBUHA W MBICIUTEIbHBIX IIPOLECCOB, HX PE3YJIbTATOB H
OCHOBAaHUM, MCHOJIb30BATh NPUEMBI pedIeKCUM JUIsl OLIEHKUM CHUTyaluHu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBATh PUCKM M CBOEBPEMEHHO NPHUHUMATh PELICHUS M0 HX
CHUKEHUIO;

IIPUHUMATh MOTHMBBI M ApPTryMEHTHl JAPYIMX MPHU AHAINU3E PE3YJIbTATOB
NEATEIIbHOCTH

3) npuHsATHE ce0s U APYIHX:

INPUHUMATh Ce0sl, IOHUMasi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M ApPTryMEHTHl JAPYIMX IPHU AHAIN3E PE3YJIbTATOB
NEATEIbHOCTH

MIPU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIIMOKH;

pa3BHBaTh CIOCOOHOCTh IOHUMATh MHUP C O3ULUU APYTOro YEJIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTarhl ocBoeHHsl mporpammbel COO mno Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT cielMpuuecKue Juisl yaeOHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHUCTBUN MO OCBOEHUIO, MHTEPIPETALMH U
peoOpa30BaHUIO 3HAHUW, BUABI JEATEIbHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B PA3JIMUYHBIX YYEOHBIX CHUTyalUsX, a TAKK€ B PEalbHbBIX
KU3HEHHBIX CHUTYyallMsX, CBSI3aHHBIX C Ouoisiorueil. B mporpamme mnpeameTrHbie
pe3yJIbTaThl IPEICTABIEHBI IO I0JIaM 00y4YEeHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHON KapTHHBI MHpa U HAYYHOIO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHX H
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUM, (DYHKIIMOHAJIBHOU
IPaMOTHOCTH YEJIOBEKa JJI pEelIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEPKAHHE OHOJOTMYECKHMX TEPMHHOB W TMOHATHMA:
KU3Hb, KIIE€TKa, OpraHu3M, meradoin3M (OOMEH BEUIECTB M MPEBpAICHUE
AHEPrum), TOMEOCcTa3 (CaMOpEryysius), YPOBHEBAsl OpraHU3alMsl KUBbIX CHUCTEM,
CaMOBOCIPOMU3BEICHHUE (PENPOAYKIHS), HACIEACTBEHHOCTh, N3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JaraTb OHOJOTMYECKHEe TEOpUH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas JOrMa MOJIEKYJsIpHOW Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydyeHus (0 LeHTpax MHOrooopasus u
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MPOUCXOXKEHUS KyINbTypHbIX pacTteHuid H. 1. BaBuiiosa), onpenensarb rpaHUIlbl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BJIAJIETh METOJAMHU HAYYHOT'O MMO3HAHUS B OMOJOTMU: HAOIIOEHUE U
ONMCAHME KUBBIX CUCTEM, MPOLECCOB W SIBICHHI, OpraHu3alMs U IPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHME  THIIOTE3bl,  BBISBIICHHE
3aBUCUMOCTH MEXIY HCCIEAYyEeMbIMU BEIMYMHAMH, OOBSICHEHUE MOJYyUYEHHBIX
pE3yJIbTaTOB, UCIHOJb30BAHHBIX HAYYHBIX MOHATHUWA, TEOPUH U 3aKOHOB, YMEHHE
JIe1aTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHAa BELIECTB W IMPEBpAllleHUs] PHEPIruu B KiETKe, (POTOCHHTE3A,
IUTACTHYECKOIO0 M 3HEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOJIOTBOPEHMSI, PAa3MHOXKEHHMs, HWHAMBUAYAJbHOTO pPa3BUTHS  OpraHU3Ma
(oHTOTEHER);,

YMEHUE MPUMEHATH MOJIYyYEHHbIE 3HAHMS ISl OOBSACHEHHS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUISl TPUHATUSA MPAKTUYECKUX PEIICHUN B NOBCEIHEBHOMN
KU3HU C LEeIbpl0 oOecrieueHHuss O€30MaCHOCTU CBOErO 3/I0pOBbsl M 370POBbSA
OKpPYXaIOLUX JII01€H, COOI0IEHUsI HOPM I'PaMOTHOTI'O MOBEICHUS B OKPY KAIOIIEH
IPUPOAHON Cpele, NMOHMMAaHUE HEOOXOAMMOCTH MCIOJIB30BAHUS JTOCTHXKEHUM
COBPEMEHHOM Ovoirorun M OMOTEXHOJIOTMM I PALMOHAJIBLHOTO
PUPOAOIIOIB30BAHUS;

YMEHHE peulaTh 3JEMEHTapHble TEHETHYECKUE 3aJaud Ha MOHO- H
IUTHOPUAHOE CKpEIIMBaHUE, CLEIJIEHHOE HaclIeJOBaHUE, COCTABIATh CXEMBI
MOHOTMOPHJIHOTO CKpPELIMBAHMS ISl Npe/ICKa3aHus HaclIeJOBAaHUSl NPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINONHATh JTAOOPATOPHBIE U MPAKTUYECKUE padOTHI, COOJIOAATH
npaBuiia rpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYOBAaHUEM;

YMEHUE KPUTHYECKH OIIEHMBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO
OMOJIOTUYECKOTO  COJEpP)KaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHUS U3
pa3IUYHBIX UCTOYHUKOB (CpeICcTBa MACCOBOW MH(OpMaLUKU, HAyYHO-MOMYJISPHbIE
MaTepualibl), 3TUYECKHUE aCIEKTbl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHH,
MeIULMHE, OMOTEXHOJIOTUH;

YMEHHE CO03[aBaThb COOCTBEHHbBIE IMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ass OMONIOTMYECKYI0 UH(POPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCI0JIb30BaTh MOHATHIHBIN annapaT OUOJIOTUH.

[IpeameTrHbie pe3ynbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
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HAYYHOW KapTHHBI MHpPa U HAyYHOTO MHPOBO33PEHHUSA, O BKIAJEC POCCHUICKUX H
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUM, (DYHKIIMOHAJIBHOM
IPaMOTHOCTH YeJIOBEKa I PEIICHUs KU3HECHHBIX 3a/1a4;

YMEHHE PACKpBhIBaTh COJEp)KaHHE OWOIOTUYECKUX TEPMUHOB W TOHSATHUI:
BU/I, MOMYJSALUS, TEHOPOH, FBOIIOLHUS, ABMKYIIUE CUIbI ((haKkTOpbl) SBOJIOINH,
IIPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJIOTMYECKUE (PAKTOpBI,
HKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTBI, pEAYLEHTHl, LENu MUTaHUs,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

YMEHUE H3JIaraTb OHOJIOTMYECKHE TeopuHu (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHUS DJBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxonacrsa K. M. baspa, uepenoBaHus riaBHbBIX HAlpaBICHUH U
nyTtedt sBomonuu A. H. CesepuioBa, yuenus o 6uochepe B. . Bepnanckoro),
OTIpeIENSATh TPAHUIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMAM;

YMEHHE BJIaJeTh METOIaM{ HAYYHOTO MMO3HAHUS B OMOJOTUH: HAOIIOICHUE U
ONMCAaHUE YXUBBIX CHCTEM, MPOILECCOB M SBICHUI, OpraHU3alus U MPOBEACHHE
OMONOrMYECKOTO  JIKCHEPUMEHTAa,  BBIIBIKEHHE  TUIOTE3bl,  BBHISBICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMA BEIMYMHAMHU, OOBICHEHHE TOTYYCHHBIX
pe3yabTaTOB, HCIONB30BAHHBIX HAYYHBIX MOHSATHHA, TEOPH M 3aKOHOB, YMEHHE
JieNiaTh BBIBOJBI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIIETATh CYIIECTBEHHBIE MPHU3HAKA CTPOCHHS OMOJOTHYECKUX
OOBEKTOB: BHUAOB, TMOMYISAIUN, MPOAYIEHTOB, KOHCYMEHTOB, pEIyLIEHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOEHHOCTM NPOLECCOB: HACJIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUJI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPTaHM3MOB, JEHCTBUS HKOJOTMYECKUX (HAaKTOPOB HA OpPraHU3MBI, TEepeHoca
BEIIECTB M TIOTOKAa DJHEPIUM B HSKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
AKOCHUCTEMAaxX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OHMOr€OXMMHUYECKUX
LUKJIOB B Onocdepe;

YMEHHE TPUMEHATh MOJyYeHHBbIC 3HAHMUS AJI1 OOBSICHEHUS OMOIOTHYECKHX
IIPOLIECCOB W SIBJICHUM, JUISl NPUHATUSA MPAKTUYECKUX PEIICHUH B NOBCEIHEBHOMN
KU3HU C LEeIbl0 oOecrieueHHus O€30MMaCHOCTU CBOErO 3/I0pOBbsl M 370POBbSA
OKpPYXaIOLKUX JI01eH, COOI0IEHUSI HOPM I'PaMOTHOTI'O MOBEICHUS B OKPY KAIOIIEH
OPUPOTHON Cpele, MOHUMAaHHE HEOOXOJUMOCTH HCIONB30BAHUS JOCTHKECHHM
COBPEMEHHOM OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOIb30BAHMS;

YMEHHUE peuiaTh 3JeMEHTapHble OMOJIOrMYECKUe 3aJa4M, COCTABIATH CXEMBI
MepeHOCca BEIIECTB U DHEPTrUU B IKOCUCTEMaxX (LIeNH MUTaHus );

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH
npaBuiia rpu padbote ¢ ydeOHBIM U J1a0OpPaTOPHBIM 000PYOBAHUEM;

YMEHHE KPUTUYECKH OICHHBATh U HWHTEPIPETHPOBATH HHGOPMAIUIO
OMOJIOTUYECKOTO  COJEpP)KaHUs, BKIIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAaHHUS U3
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)

pPa3TUYHBIX HCTOYHUKOB (CpPeICTBa MacCOBOW MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIE
MaTepuasibl),  paccMaTpUBaTh  JIOOANBHBIC  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;
YMEHHE CO37]aBaTh COOCTBEHHBIE IMCHMEHHBICE M YCTHBIE COOOIICHUS,
000011as OMOJIOTMYECKYI0 UHPOPMAIIMIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO

M HIATHO-LNTHd S AN
HaWIdEE -ouaT oHEE

UCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KonnuyectBo 1yacos DJIeKTPOHHbIE
HanMeHOBaHHe pPa3aeioB H TEM nudpoBLIe
Ne ni/m P KonTpouabnbie | IIpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbBIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
2 .
! buornorns kax nayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI ¥ X OpraHU3aIus 1 bubmorexa [IOK
p 1l https://m.edsoo.ru/7f41¢292
3 XUMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubmorexa LIOK
P https://m.edsoo.ru/7f41¢292
bubmuorexa [JOK
4 XK 1
HSHEACATEILHOCTE IUTCTIH 6 https://m.edsoo.ru/7f41¢292
5 Pa3MHOkeHNe 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bubnmoreka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTS U U3MEHUYUBOCTD 2 1 15 bubmuorexa [JOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OHMOTEXHOJIOTUHI https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 buGmnorexa LIOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 2 4
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]|

IMOYPOYHOE IIVIAHUPOBAHMUE g
10 KJIACC i
KoaunuecTBo yacos JJIeKTPOHHBbIE =]
e
Ne ara n@ppoBbIe =
Tema ypoka KonTpoabnbie | IIpakTnueckue a mup &
n/n Bceero U3ydyeHHsi | 0o0pa3oBaTeJIbHbIE A
padoThI padoThI =
pecypcsl =

bubmuorexa [JOK

1 buonorus B cucreme Hayk 1 https://m.edsoo0.ru/863e6122

https://m.edsoo.ru/863e632a

MeToabl TO3HAHUS KUBOW TPUPOJIBI.
[Tpaktuyeckas padora Ne 1

2 «Hcronp3oBaHue pa3IMuHbIX 1 0.5
METOJIOB IIPY U3yYECHUHU
OMOJIOTHYECKUX 0OBEKTOBY

bubmuorexa [JOK
https://m.edso0.ru/863e6122

3 buonoruueckue cucTemsl, MpoLECCHI 1 bubnmoreka [JOK
U UX U3yYEHHUE https://m.edsoo.ru/863e6564

4 XuMHUYECKU cocTaB KJIeTKU. Bona u 1 bubmuorexa [JOK
MHHEPAIbHBIE COJIA https://m.edsoo.ru/863e674¢

bubmuorexa [JOK

5 benku. CocTaB u cTpoeHne 6eTKOB 1 hitps-//m.cdsoo.ru/8636b72
depMeHThI — OUOJIOTUYECKHE
karanu3atopsl. JlaboparopHas

6 pabota Ne 1 «3yuenue 1 0.5 bubnmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edsoo.ru/863e6b72
(bepMeHTOB (Ha MpuUMepe aMuIa3bl
WM KaTallasbl)»

7 Yraesoapl. JInnuast 1 bubmorexa HOK

https://m.eds00.ru/863e6870
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bubmuorexa [JOK
8 Hywrentossie kncnotel. AT® https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeTobl N3ydEHUs bubmuoreka [IOK
kietku. Knetounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 1neaocTHas JKUBas
cHcTeMa
CrpoeHue dyKapruOTHUYECKOHN KIETKH.
Jlaboparopnast pabota Ne 2
«M3yueHune CTpOeHUs KIETOK Bbubmoreka LIOK
11 pacTeHuii, ;KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6£f0
OakTepuii oI MUKPOCKOTIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OIICAHHEC
bubmuorexa [JOK
12 OOMeH BelIeCTB WU MeTab0Iu3M https://m.edsoo.rw/863¢766¢
bubmuorexa [JOK
13 Potocmires. Xemocunres https://m.edsoo.ru/863e7¢98
. bubnmoreka [JOK
14 dmepreTiicciuii 0bmen https://m.edsoo.ru/863¢e7aac
JKuzHeHHbIN UK KIeTKH. Jlenenue
KieTku. Muto3. JlaboparopHas
15 6ota Ne 3 «Hab:mro0 Ie):HHep MHTO3a B 0.5 bubmorexa LIOK
pabora 72 avmox ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIlIKa TyKa Ha
TOTOBBIX MUKPOIIpenapaTax»
Buocunres 6enka. Peakums
16 MaTpUYHOTO CUHTE3a KL(I)HT OJIbHAs Bubmiorexa IIOK
4P ore e ' P https://m.edsoo.ru/863e796e
pabora
Bbubmuoreka [JOK
17 Tpaucnauus — OuocuHTe3 Oenka i

https://m.eds00.ru/863e796¢
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13 Hexnerounsie (opMbI )KU3HU — bubnuoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubmuorexa [JOK
19 @opMBI pa3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
N bubnmoreka [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
keTok. OmIo10TBOpEHHE.
Jlaboparopnast pabota Ne 4 bubnmoreka [JOK
21 0.5
«M3yuyeHue cTpoeHUS MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpernaparax»
” NuauBuayaibHOE pa3BUTHE bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
3 I'eneTuka — Hayka o bubnmoreka [JOK
HACJIEACTBEHHOCTHA U U3MEHUYUBOCTHU https://m.edsoo0.ru/863e862
3 €pHOCTH HACIIEIOBaHUS
24 aKOHOMEp M 6 A bubmuorexa [JOK
npu3HakoB. MoHOruOpuaHOE https://m.eds00.ru/863e8878
CKpElIMBaHUE
UTHOPUIHOE CKpEIMBaHUE. 3aKOH
)5 A puA Pt bubmuorexa [JOK
HE3ABHCHMOTO HACJCHOBARHA https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HaclleJOBaHHUE
npu3HakoB. JlabopaTopHas paboTa
26 No 5 «M3yuenue pe3ynbTaToB 0.5 bubnmoreka [JOK

MOHOTHOPHUIHOTO U JUTUOPUIHOTO
CKpEIIMBAHUS Y IPO30(HITBI HA
TOTOBBIX MUKPOIIpEnapaTax»

https://m.eds00.ru/863e8c60
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]|

=
=
7 I'eneruka nona. HacnenoBanue 1 bubmuorexa [JOK i
MPU3HAKOB, CLETJIEHHBIX C [I0JIOM https://m.edsoo.ru/863e8c60 E
_|.
N3menunBocts. Henacnencreennas &
M3MEHYMBOCTE. JIaGopaTtopHast =
73 pabota Ne 6. Uzyuenue 1 0.5 bubnmoreka [JOK ';“:r
MOAU(PHUKAITUOHHON H3MEHYHBOCTH, ' https://m.edsoo.ru/863e8efe =
MMOCTPOCHUE BApUALIMOHHOTO psifia U
BAPUALIMOHHON KPUBOI»
HacneacrBenHnass U3MEHYHBOCTD.
Jlaboparopnast pabota Ne 7. bubnmoreka [JOK
29 . 1 0.5
«AHamM3 MyTalui y 1po30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»
bubnmoreka [JOK
30 I'eneTtuka yenosexa 1 1

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

KoHTposbHBIN YpOK 10 TEME

31 «HacnencTBeHHOCTD U 1 1
HU3MCHYUBOCTb OPraHU3MOB»

32 Cenekuus Kak HayKa M IIpoLece 1 bubmmorexa [JOK
https://m.edsoo.ru/863e9214
13 MeTo1bl ¥ JOCTHKEHUS CEICKIINT 1 bubmuorexa [JOK
pacTeHUN U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexnonorus kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863e¢9336
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 4
I[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA3OBATEJIbBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

buonorus: O6uas 6uonorus, 10-11 knaceel: yueonuk /A.A.KameHckui,

E.A Kpukcynos, B.B.Ilaceunuk

METOAUYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU
UHTEPHET
https://ushi.ru

https://resh.edu.ru
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