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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNeHus] MOAXO0A0B K (POPMHUPOBAHUIO COJAEpPNKAHUS Y4eOHOro MpeameTa
«buonoruss» cocraBwiIM: KoHUeNnTyaiabHble monoxkeHus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIE, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIEAX U
NPUHIMNAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbBl CpPEIHETO
oOmero oOpasoBanust B Poccuiickoit ®eneparuun, a Takke MOJOXKEHHUS O
cnenuguke 6MoI0TUH, €€ 3HAUeHUH B NMTO3HAHUU >KMBOM MPUPOABI U 0OECTICUeHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM TOJOKEHUSM,
orpeJieieHbl OCHOBHbBIE (DYHKIIMH MPOTPaMMBbl IO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Meniax, o0 obuiei
CTpaTeruud OOy4YeHUsl, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buomorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
colepKaHHe, €ro CTPYKTypy, pachpeneiieHue T1o pasieraM M Temaw,
PEKOMEHIyeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpaMmvMe mo OuWONOrMM Tak)Ke VYUMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIHLHON
JEeSTENbHOCTH/YUeOHBIX JEUCTBUN O00Yy4alolUXCsl IO OCBOCHUIO COJEPIKaHMUS
OMOJIOTNYECKOTO 00pa30BaHMUS.

B mporpamme no 6uosioruu (10-11 kmacchl, 6a30BBIi YPOBEHB) peaIM30BaH
NPUHIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMH, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS HAMPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, EHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUN O 3J0POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIEHHEM K OKpY)KAIOIIeH NpHUPOIAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHUEM OOIEOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOCHHH JKUBBIX CUCTEM PA3HOT0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIECCOB B MPOrpaMMe MO OMOJOrMM YJEI€HO BHUMaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUW B TIOBCETHEBHOM KWU3HU JI PEIICHUs MPUKIAJHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS HKOJIOTUUECKHU
LIEJIECO00Pa3HOro MOBEJIECHHS B OKPYXKAIOIIEH NPUPOIHON cpele, aHanusa
BIIMSHUSL XO3SIMCTBEHHON AESTEIbHOCTH 4YEJOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAITHON HANPaBICHHOCTH
yuebHoro npeamera «bHoIOTH» MPOIUKTOBAHO HEOOXOAMMOCTHIO OOECHEeUeHHUs
YCJIOBUH JJI pEeUIEHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3oBaHusl, KOTOpas ImpeAmnojiaraet (QOpPMHUPOBAHHE Y  OOYyYaIOIIHUXCS
CIOCOOHOCTH aanTUPOBAThCA K M3MEHEHUSM JAMHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.



buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAYYHOW KapTHMHE MHpa, pacIIupseT U 0000IaeT 3HAHUS O JKUBOH MpHUpoje, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allMd W SBOJIOIUH, CO3AaET
yCIOBHSI  IJIsi: TO3HAHWA  3aKOHOB  KMBOW  MPHUPOABI,  (QOpMHpPOBaHHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HHU, SKOJIOTMYECKOTO MBIIIJICHHSI, IEHHOCTHOTO OTHOIICHUS K YKHBOW MPUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHnE OMOJOTHS UMEET TAKKe JJISl PEIICHUS] BOCIIUTATENBHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o00pa3oBaHMs,  COLUANTM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu obecrneynBaeT ycioBHs sl GOpMUPOBAHUS
MHTEIJUICKTYalbHBIX, KOMMYHUKAIIMOHHBIX H HH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKOW KYIBTYpPBHI, CIIOCOOCTBYET HMHTErpalliil OWOJOTUYECKUX 3HAHUU C
NPECTABICHUSIMU U3 IPYTUX yU4EeOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMHH
u reorpaduu. HazBaHHbBIC MOJIOKEHHUS O TMpEAHA3HAUYEHWU Y4eOHOTO MpeaMeTa
«buonorus» coCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAaHUIO €T0 COACPXaHWs, IPEICTABICHHOTO B MpOrpaMMe II0
ouosoruu.

Otb60p comepkanusi ydyebHoro mnpenmera «buonorus» Ha 06a30BOM ypoBHE
OCYHIECTBJIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOrO MOJXOJa, B COOTBETCTBUHU C
KOTOPBIM OOyuaromuecs AODKHBI OCBOMTH 3HAHUS M yMEHHUS, 3HAUYUMBbIE IUIs
(GopmMupoBaHus 0OILIEH KyJIbTYypbl, ONpEAEISAIONME aJeKBAaTHOE IIOBEICHHE
4eJloBeKa B OKpY’Kaollleld NPUPOJHON cpene, BOCTpeOOBaHHBIE B IOBCEIHEBHOM
KU3HU U IpPaKTUUYecKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HaHUM
3aHHUMAIOT 3JIEMEHTHI COJIEP)KAaHUs, KOTOPbIE CIyKaT OCHOBOM i (POPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[ICHHOCTHBIX ~ OPUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLUIMX  T'yMaHHU3alHUH
OMOJIOTMYECKOTO 00pa30BaHMS.

CrpykTypupoBaHHE cojAepXaHHMs Y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOrMHM OCYILIECTBIEHO C Y4Y€TOM NPUOPUTETHOrO 3HAUYEHHUs 3HaHUA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX XKHUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKTYype ydeOHoro mpeamera «buomorus»
BBIJIEJICHBI CIIEAYIOLIUE COJepKaTeNbHble TUHUM: «buonorus kak Hayka. MeToabl
HayyHOro mo3HaHMs», «KieTka kak Ouonornueckas cucreMay», «OpraHusM Kak
Oouonoruueckas cucrema», «CucreMa U MHOrooOpazue OpPraHH4eCKOro MHpay,
«OBOJIOLUS )KUBOU MPUPOJBIY, « IKOCUCTEMBI U MPUCYIITHE UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yueOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE —
OBNIaJICHHE  OOyYaloIMMHCA  3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAIbHOMN
OpraHM3allud J>KUBBIX CHCTEM pa3HOr0 paHra M NpUOOpeTeHHE YMEHH
UCIIONb30BaTh ATU 3HAHMS JJS TPAMOTHBIX JCHCTBHI B OTHOIIEHUH OOBEKTOB
’KUBOW IPHUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YpOBHE 00ECTIEUnBAETCS PEIICHUEM CIEAYIONINX 3a1a4:



— OCBOCHHE OOYYAIOIIMMUCS CHCTEMBl 3HAHMH O OHMOJOTHYECKHUX TEOPHUSX,
YUCHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3ax, MpaBUJIAX, CIyKallux
OCHOBOM J71s1 (hOPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOM
KapTUHE MHpPA, 0 METO/IaX HAYYHOTO TIO3HAHUS, CTPOCHUH, MHOTOOOpa3uu
0COOEHHOCTSIX KMBBIX CHCTEM PA3HOTO YPOBHSI OpPTraHWU3aIMH, BBIAOIIHXCS
OTKPBITUSAX ¥ COBPEMEHHBIX UCCIIEOBAHUSAX B OMOJIOTHH;

— (opmupoBaHue y 0OydYaromMXcs IMO3HABATEIBHBIX, MHTEIUICKTYaJIbHBIX W
TBOPUYECKHX CITOCOOHOCTEH B MpOIECCe aHAIM3a JAHHBIX O MyTSIX Pa3BUTHS
B OMOJIOTMM HAyYHBIX B3TJIAJIOB, WACH M IOAXOJOB K HM3yYEHHUIO JKHUBBIX
CUCTEM Pa3HOTO YPOBHS OpraHH3aIlNN;

— CTaHOBJICHHE Yy OOydYarommuxcs oOmmed KylabTyphbl, (QYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMCHUH OOBSICHATH W OICHUBATH SIBJICHHSI
OKPYXKAIOIIEro MHUpa >KMBOW TPHPOJBI Ha OCHOBAHWM 3HAHWUW W OIIBITA,
MOJIYYCHHBIX IPU N3YyYECHUU OMOJIOTHH;

— dopmupoBaHne y OOydYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUMYCCKUX 3HAHUN B MPAKTHYECKOM JICATCILHOCTH YSJIOBEKA, Pa3BUTHU
COBPEMCHHBIX MEIMIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOJIOTHI;

— BOCIUTaHUE YOSKIEHHOCTH B BO3MOXXHOCTH ITO3HAHMS YCJIOBEKOM >KUBOU
IPHUPOJIBI, HEOOXOIUMOCTH OEpE]HOTO OTHOIICHHS K HEH, COOJIIOICHHUS
ATUYECKUX HOPM TIPH MPOBEICHUH OMOJIOTUICCKUX HCCIICIOBAaHUI;

— OCO3HaHHUE IEHHOCTH OMOJOTUYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOMN KYJIbTYpBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

— MpUMEHEHUEe NPUOOPETEHHBIX 3HAHUW M YMEHHMM B TMOBCEIHEBHOW >KU3HU
JUISL  OLICHKM TIOCJIEICTBHM CBOEH JEeATENBHOCTH 1O OTHOIICHHIO K
OKpyXarolei cpene, COOCTBEHHOMY  3/I0pOBbIO, OOOCHOBaHUE W
coburoieHue Mep MpopUIaKTUKN 3a00JIeBaHUA.

B cucreme cpennero o6miero obpaszoBanusi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTEIbHBIM YYCOHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HayYHBIE TPEIMETHI.

Jlns u3yueHus OMoOJOTHH Ha 0a30BOM YPOBHE CpeJIHEro o01iero oopa3oBaHus
orBoguTcs 68 yacos: B 10 kmacce — 34 daca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Hezelno).



COILEPKAHUE OBYYUEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, ITUKOM, ICTETUKOW U MPaBOM.
Ponb Ouonoruu B (HOpPMHPOBAHWM COBPEMEHHOM HayyHOU KapTHUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTo1bl TO3HAHUS )KUBOM IPUPOAbI (HaOII0AEHUE, SIKCIIEPUMEHT, OMMCAHHE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTaTUCTUYecKas o0OpaboTka
JAHHBIX ).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u @. Kpuk.

Tabnuue u cxembl: «MeToAbl MO3HAHUS KUBOU TTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pa3IUYHBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alud OMOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHbBIN, IOMYJIALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHYECKUA COCTaB KJIETKA. XUMHYECKHE DJIEMEHTBHI: MAaKpPOA3JIEMEHTHI,
MHKPO3JIEMEHThI. Boia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKOMU BOJABI M MHUHEPAIBHBIX BelmecTB B kieTke. l[logaepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u ctpoeHune O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3zamenumbie 1 3aMeHUMbIE AaMUHOKHCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOW MOJIEKydbl (TIepBUYHAs, BTOpPUYHAS, TPETUUHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OEJIKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuus pepMEHTOB OT HEOPraHUUYECKUX KaTalIu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuIoI03a). buonornvueckue GyHKIMH YIIIEBOIOB.

Jlununael:  Tpurnunepunsl, Qochomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapodoOHble cBoiWcTBa. buonormyeckue ¢yHkuuu JaunuaoB. CpaBHEHUE
yIJI€BO/IOB, OEIKOB U JIMMHU0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennosele kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinetounas reopus — npumMep B3auMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Krnerka kak menoctHass >xuBasi cuctema. OOmMe NTPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
AyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouasl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUN UM TuIacTuA. Bunbl tmactua. HememOpanHbie
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoae», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM IPUPOJIEN.

Tabmuer m cxembl: «llepmonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHne MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentar, «Hykneunossie kuciaotel. JJHK», «CTtpoenue moiaekysbl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIEeTKu», «CTpOCHUE KUBOTHOU KIETKUY,
«CTpoeHue pacTUTENbHON KIETKNW», «CTpOEHHE MNPOKAPHUOTUYECKON KIETKNY,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HAOMIOICHNH, W3MEpEHUH, SKCIEPUMEHTOB, MHKPOIpPENapaThl pPacTUTEIbHBIX,
KUBOTHBIX U OaKTEPHAIIBHBIX KIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora No 2. «M3ydeHue CTpOEHHUS KIETOK paCcTCHHUIA,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKONMOM Ha TOTOBBIX MHKpOMpenaparax M HxX
OTIHCaHUE.

Tema 4. ’KuzHeaeaTeJbHOCTH KJIECTKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWIISIITUSL  (QHEPTeTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO Ipollecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPTUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BeliecTB: aBTOTPOQHBIN U reTepoTpodHbIid. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHoOBas (da3el (GoTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. Bnusiaue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIOCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DOHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHUE U
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYeCKOro OOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOIHOE OKHCIEHHE, WM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKE. | €HETUYECKUM KOJ M €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsie ¢popMmbl ku3HN — BUpychl. Uctopust otkpsitust Bupycos (. .
NBanoBckuit). OCOOCHHOCTH CTPOGHHS W KU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmra genoeka (BUY) — Bo3Oymutens CIIM/la.
OOpaTtHast ~ TpaHcKpunius, peBepTaza W uHTerpasa. llpodunaktuka
pacpoCTpaHEeHHsI BUPYCHBIX 3a00JICBaHUIA.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. U. MBanosckui, K. A. Tumupszes.



Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CTtpoeHue U PyHKIIMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHeThuecKuili Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/la,
O6aktepuodaray, «Permukamus JJHK».

Oo6opynoBanue: monaenu-anmumkauuun «Yasoenue IHK u tpanckpunuus»,
«buocunres 6enka», «CTpoeHHe KIETKN», MoAeb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBIM LUK KieTku. MHTepdaza u MHTO3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Perukaruss — peaxkiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL.
JlunionaHbeld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHJIBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenne kietku — muto3. Ctaguum mutosa. [Iponecchl, NpoUCXOSIIUE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIH KJIECTKHA — aroITo3.

dopMbl pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe u mojioBoe. Buasl Oecmnonoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VMIcKkyccTBEeHHOE KIIOHMPOBaHHE
OpPraHW3MOB, €r0 3HAYEHHUE JIJIs CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0TO.

Meito3. Cranuu Mmeiio3a. IIpoiiecchl, mpoucxoasiuiMe Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wMmenosze. Kpoccunroep. buonornyeckuii CMbICT U
3HAYEHUE Meno3a.

'ameTtorenes — mpoiiecc 0Opa3oBaHUsI TMOJOBBIX KIETOK y KUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W sSMYHUKU. OOpa3oBaHHWE M Pa3BUTHE TOJOBBIX
KJIETOK — raMmeT (CnepmMaTo30ui, SHWIEKIETKa) — CHEePMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SUIEKIETOK H crepmMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOTeHE3). OMOpHMOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KUBOTHBIX:
IpoOsieHne, racTpyisnus, opraHoreHes. I[loctomOpuonanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIUYMHOYHOE). Bnusnue
Cpenbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOTO PACTEHHsS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

Tabmuiblt u  cxeMbl: «DOpMbl Pa3MHOKEHHS OpPraHU3MOBY», «J/[BoiiHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE



pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounslii nukin», «Penmukanus JHK», «Mwuto3y,
«Menos», «IIpsmoe u HenpsAMoe pa3BUTHE», «l'aMeTOreHe3 y MICKONMUTAIOIIUX U
4enoBeKa», «OCHOBHBIE CTaIUA OHTOTEHE3 ).

O6opynoBanue: MHKPOCKOII, MUKpPOIIPEINapaThl «CriepMaTo30u1bl
MJIEKOIIMTAIOLIEro», «SIHIeKneTka MiIeKkonuTaroniero», «Kapuoknues B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJelb-alIuimkanus «J/leneHue KiIeTku», MOJEIb
JHK, Mozaenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKUe PadoOThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIperapaTax».

JlabopatopHasi pabotra Ne 4. «lM3ydeHue CTpOCHHs TOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpETIapaTax.

Tema 6. HacsieACTBEHHOCTh U H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3a1auu reHeTuku. Mctopust pa3Butus reHeTuku. Posib nuronoruu
U OMOPHUOJIOTHMH B CTAHOBJICHMHM TCHETHKU. BKian poccHCKMX U 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETHKHW. METOJbl TEHETHUKU (THOPHUIOJIOTHUCCKUH,
ATON€HETUYECKUM, MOJICKYJISIPHO-TeHETUYeCKui). (OCHOBHBIE TI'€HETHUYECKHE
noHATHs. ['eHeTUecKkasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKpEIIUBaHUIA.

3aKOHOMEPHOCTH HACJEIOBaHUSI MPU3HAKOB, YCTaHOBJIEHHBIE I'. MeHnaeneM.
MonorubpuaHoe CKpenuBaHue. 3aKoH eauHooOpa3usi THOPUIOB TIEPBOTO
nokojieHus. IIpaBuiio AOMUHMpOBaHUS. 3aKOH PACHICIJICHUS IPU3HAKOB.
I'unoresa ynuctoThl raMeT. [1oJIHOE ¥ HEMOJMHOE IOMUHUPOBAHHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3zHakoB.  lluToreHernueckue - OCHOBBI  JUTHOPHUIIHOTO  CKPEIIWBAHMS.
AHanuzupymolniee ckpemuBanue. Mcnoib30BaHUE aHATU3UPYIOIIET0 CKPEIUBaHUS
JUTSL OTIpEIeSICHHsI TCHOTHUITa OCOOH.

CuemienHoe HacneioBanwe mpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO FeHOB. HapyiieHne cuersieHus: reHOB B Pe3yJIbTaTe
KPOCCUHIOBEpA.

XpoMOCOMHas TEOPUS HACIEACTBEHHOCTHU. [ €eHETUYECKUE KapThI.

I'enetuka mosa. XpoMOCOMHOE ONpEAENICHHE MoJia. AYyTOCOMBI U TOJIOBBIE
XxpoMmocombl. ['omorametrnsle W rereporaMeTHble OpraHusmel. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBoCcTh. BHbl HN3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBCHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON W3MEHYNBOCTU. BapuaniioHHBIN psi U BapuallioOHHAsT KpHUBasl.
Hopma peakunun npusnaka. KonmyecTBEHHbIE M KAaYECTBEHHBIC NMPU3HAKA U UX
HopMa peakuuu. CBoiicTBa MOAU(PUKAIITMOHHON N3MEHYHNBOCTH.



HacnenctBenHnasi, uiyd TreHOTUNHMYECKAas, H3MEHUYMBOCTh. KoMOMHATHBHas
M3MEHYMBOCTh. Meio3 W MOJOBOM MpPOLECC — OCHOBa KOMOMHATHBHOMU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIE. YacToTa U MpUYUHBI MyTaluid. MyTtareHHble (hakTOpHhI.
3aKOH TOMOJIOTHYECKHUX PSAOB B HacleACTBEHHOU n3MeHunBocTy H. 1. BaBunosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METONbl TE€HETHUKHU
YeJIOBEKA: TeHCAJIOrNYCeCKUI, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHMA,
MOJIEKYISPHO-TEHETUUECKHM. CoBpemeHHOE ONpEIEIICHHE rE€HOTHIA!
IOJIJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[M[P-ananu3a. HacnencTBeHHble 3a0oseBaHUsl 4YeJlOBEKa: TeHHble OO0Je3HHU,
0OJIE3HH C HACJEACTBEHHOW MPEeIpacroioKeHHOCTbIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue U reHepaTthBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NPOPUIAKTHKUA U JICUYCHUSI TCHETUUYECKUX
Oose3Hed. MeauKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUU TeHETUICCKUX 3a00JIeBaHUH YeIoBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE ~ CKpEIIMBAaHUE U €ro
OUTOTEHETUYECKAsl OCHOBa», «3aKOH paCUICIUIEHU MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpeniBaHUE»,
«llutonornyeckne  OCHOBBI  JAWTHOPUAHOTO  CKpemuBaHus»,  «Meko3y,
«B3aumoneiicTBue  aUIENbHBIX TE€HOBY», «l €HeTHYecKue KapThl pacTEeHHI,
KUBOTHBIX U YeJOBeKa», «l'eHeTHka moJia», «3aKOHOMEPHOCTH HAaCJIEIOBaHMUS,
CUEIJIEHHOTO0 ¢ 1mojom», «KapuoTumbel 4delnoBeKka W KUBOTHBIX», «Bubl
U3MEHUMBOCTHY», «MoaudukaimoHHas M3MEHUMBOCTHY», «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasi K3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmuIMKanu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henomnoe nmoMuHHMpoBaHue», «JlurnbpumaHoe ckpemuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON U MukKpompenapar «Jlpozoduna» (HOpma, MyTamuu
(bOpMBI KPBITBEEB U OKpPACKU Tena), repOapuit «['opox moceBHOIN.

JlabopaTopHble U MpaKkTHYecKHe PadoThI:

Jlabopatopnast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydueHne MoauUKAIIMOHHONW W3MEHYHUBOCTH,
MIOCTPOEHUE BAPUALMOHHOTO PSifia U BAPUALIMOHHON KPUBOW.

JlabopatopHas padota Ne 7. «AHanu3 myTanuii y Apo30(uibl Ha TOTOBBIX
MHKpOIIPENnapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHue ¥ aHAIU3 POJOCIOBHBIX
YEJI0BEKaY.

Tema 7. Cenexuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusl Kak HayKa M IPOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALUA.
VYuenue H. W. BaBwioBa 0 1EHTpax MOPOUCXOXKACHUS UM MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIEHTpBI NMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. CopT,
1opoja, TaMM.

CoBpeMeHHbIE METO/BI CeNeKIUMU. MaccoBbli U MHIUBUYATbHBIA OTOOPHI B
CEJEKIIMM PACTEHUN M KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras numHusA. CKpellMBaHUE YHUCTHIX JIUHUH.
I'erepo3uc, unu rubpuanas cuna. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHI.
Otnanéunas rulOpuausauus u €€ ycnexu. VCKycCTBEHHbIM MyTareHe3 H
[IOJIy4CHUE TOJIMIUIOUAOB. JIOCTMIKEHHUsI CENEKIUMU PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3ganus pexomOunantHod JIHK wu TpaHcrennnix opranusmoB. Kietounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KinonupoBaHue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okoyioru4eckue U ITUdeckue  npoonembl. ['MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
HBanoB.

Tabmuuer u cxembl: kapta «LleHTpBl MPOUCXOXKIEHUSA W MHOTOOOpasus
KyJIbTYPHBIX pacTeHuil», «[lopoasl ToMalHUX KUBOTHBIX», «COpTa KyIbTYpHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotel akagemruka M. @. MBanoBay,
«Ilomumnongusi», «OOBEeKThl OMOTEXHOJNOTHM», «KileTouHbIe KyIbTYpbl W
KJIOHUpOBaHue», «KKOHCTpyupoBaHUE U NIEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MyJISKH TIOAOB M KOPHEIIIIOI0B JUKUX (OPM U KYJTBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03IHCTBCHHBIC PACTCHHS .

JlaGopaTopHble M NpaKTH4YeCKUE PA0OThI:

Okckypcuss «OCHOBHBIE METOABl W JOCTHXKEHHUSI CEJEKIMU PACTEHUH U
YKUBOTHBIX (Ha CEJICKLIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHBIM  YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, JTaOOPATOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoTIOIIMOHHAA OMOJIOT M.

[IpeanochIKu BO3HUKHOBEHHUS! HBOJIOIMOHHOW TEOPUHU. BOJIIOIMOHHAS
Teopus U €€ MecTo B Ouosioruu. BiusHEE 3BOTIONMOHHON TEOPWUH HA Pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBugerensctBa 3BoJONUU. [laneoHTONOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJIOTMYECKOW JIETONUCH, TEPEXOJHbIE (HOPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue GayH v (piaop MaTepUKOB U OCTPOBOB.



OMOpPHOJIOTUYECKHE: CXOJICTBA W PA3NMUMA SMOPHOHOB pa3HBIX BHUJIOB
IMO3BOHOYHBIX. CpaBHHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX NyTeH y BcCexX
OpPraHHU3MOB.

OpomronmonHass teopus Y. JlapBuHa. IIpeanocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHJIBI HBOJIIOLMM BHJIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAS N3MEHUYHMBOCTD,
O6opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas reopus 3BoJonnu (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIa U 3BOJIIOLIUH.

JBuxyimue cuibl ((hakTOpbl) SBONIOLNUU BUIOB B MpHUpoAe. MyTalmOHHBIH
npouecc M KOMOWHATHMBHAs W3MEHYMBOCTb. llomyssiiuoHHBIE BOJHBI U Jpeid
reHoB. M3onsuus u MArpauus.

EctecTBenHbiii 0oTOOp — HampaBisomui  Qakrtop sBomonuu. DopMbI
€CTECTBEHHOT0 0TOOpA.

[Iprcnoco6IeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BOdIONUU. [Ipumepsr
NPUCTIOCOOJIEHUH Y OPraHu3MOB. ApoMOP(O3bl U UNOATANTALINH.

Bun wu  BugmooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOpPMBI
BUI000pa30oBaHusi: reorpaduyeckoe, IK0JIOTHIeCcKoe.

MaxkposBomonus. @PopMbl  3BONIONUM:  (UIETUYECKas, JAMBEPreHTHAs,
KOHBEpPreHTHasl, napajienbHas. HeoOpaTuMOCTh 3BOJTIOLNH.

IIpoucxoxeHre OT HecleNMaIu3UpOBAaHHBIX MpeakoB. [Iporpeccupyromast
crnenuanusanusa. AganTuBHas pajauanys.

JdeMoHcTpanum:

IToptpersl: K. Jlunnei, XK. b. Jlamapk, Y. JapBun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

TaOauup! u cxemsl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apobIIu

MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmel  OoppOBI 32
cymectBoBaHue», «EctecTBeHHBI 0TOOP», «MHOrooOpasue COPTOB pacTCHUI»,
«MHoroo6pasue  mopoa  SKHUBOTHBIXY, «Tomysiuny, «MyTaunoHHas

U3MEHUYUBOCTE», «ApoMopdo3sr», «Uamoamanramum», «OOmas aereHepaius»,
«/IBmxymue cunbel sBononun», «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymecTtBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduyeckoe Bug000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJJICKIHMS HACEKOMBIX C Pa3MYHBIMH THUIIAMHU OKPACKH,
Ha0Op TWIOMOB M ceMsH, KoyuteKus «[Ipumepsl 3amUTHBIX MPUCTIOCOOIECHUN Y
XKUBOTHBIX», MOAeNb «OCHOBHBIE HAMPABJIEHUS SBOJIOLMNY», 00bEMHAA MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpaduueckas kapra wmupa, KoeKuusa «DOPMBI COXPAHHOCTH
HCKOMAaeMbIX JKUBOTHBIX U pacTeHuil», wmonenb anmumkauus «llepexpéct
XpOMOCOM», BJIaxHble Tmpenapatel «Pa3Butne Hacekomoro», «Pa3Butue



JATYHWIKW», MUKpornpenapaT «/[po3oduia» (Hopma, myTtauuu (Gpopmbl KpbUIBEB U
OKpPACKH Tela).

JlabopaTopHble U NpaKTHYeCKHe PadoThbI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnas padota Ne 2. «Onucanue NpuCHOCOOIEHHOCTH OpraHU3Ma U
€€ OTHOCUTEIIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3sBUTHE )KM3HHM HA 3emuie.

JloHayuHbIE TPEACTABICHUS O 3apOKICHUU XU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKas
HBOMIOIMSI. AOHUOTEHHBIA CHUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPTraHWYECKHUX.
DOKCIEpUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKOMN 3BOIOIMU. HauanbHble STansl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME MPOTOKJIETKH. llepBple KIETKM M HUX SBOJIOLUSL.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emuie 1o 3pam u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickass dpbl. [lameosoiickas dspa u e€ mNepuoabl: KEMOPHUHCKHIMA,
OPAOBUKCKHM, CHITYPUMUCKUN, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30Kckas 3pa v €€ NepUoIbl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

KaitHo3olickass d3pa W €€ mNepuoapl: MMAJIEOrC€HOBBIM, HEOTCHOBBIN,
AHTPOINIOT€HOBBIN.

XapaKTepuCTUKA KIMMaTa M TeoJIOTHYECKHX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIMU PACTUTEIBHOTO U >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHU W
KUBOTHBIX. [10siBIIEHME, pacUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYecKOro Mupa Kak OTpakeHHe »3BOJOIUU. OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBOJIIOIMS YeNIOBEKa. AHTPOIOJIOTUS Kak Hayka. Pa3Butue nmpencraBieHui o
IPOUCXOKACHUU YeloBeKa. MeTonbl H3ydeHUsi aHTpororeHeza. (CxoactBa u
pa3nyus YeI0BeKa U KUBOTHBIX. CHCTEMATHUECKOE MOJIOKEHHUE YETIOBEKa.

JIBrokyiue CHUJIBI (paxTopsi) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHBIM oTOop. OOuecTBeHHbII 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUM TPYAa, MBILJIEHUE, PEYb.

OCHOBHbIE CTaJIUHd U BETBU SBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
yMmenbiid, YenoBek npsmoxomsumi, YenoBek HeaHAepTalbCKui, YemoBek
pasymHbIi. Haxonkum HMCKOMaeMbIX OCTATKOB, BPEMsI CYIIECTBOBaHUS, OOJACTh
pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 >KU3HHU, OPYAHSL.

YenoBeyeckne  pacbl. OCHOBHBIE  OOJIBIIME  pachl:  E€BPOICOWIHAS
(eBpasmiickasi),  Herpo-aBCTpajlougHasi  (PKBaTopuajibHas),  MOHTOJOMJHAS
(asmarcko-amepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEUYECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMA. ENMHCTBO 4enOBEYECKUX pac.
Kputuka pacusma.



JdemoHncTpanum:

Iloptpersr: ®@. Pemu, JI. Ilactep, A. Y. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmumel u cxembl: «Bo3aukHoBeHne ComHEUHOM CUCTEMBI», «PasButune
opraHnyeckoro mupa», «PactutenpHas kieTtka», <«KuBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHAas CHCTEMa OpPraHUYECKOrO MHPA»,
«CpaBHEHUE AHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U UeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKMX  HAXOJOK IPEJIKOB
COBPEMEHHOI'0 4elloBeKay, «/lpeBHeinmme monn», «pesHue moan», «llepsbie
COBPEMEHHBIE JTI0AN», «HenoBeuecKre paco».

O6opynoBanue:  myimsku  «lIpoucxoxkaeHue — denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTajablla, KPOMAaHbOHIA), CIENKH WIH
N300paKE€HUsI KaMEHHBIX OpYAHM MEepBOOBITHOIO 4YeloBeKa (KaMHHU-YOMIEPHI,
pyouna, ckpebna), TreoXpoHOJOrhueckas Tabnuna, Kouiekiusa «DopMbl
COXPaHHOCTU MCKONAEMBbIX )KMBOTHBIX U PACTCHHIN.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckas padora Ne 1. «M3ydyeHune ucKomnaeMbIXx OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHSIX).

OKcKypeus «IBONIONUS OPraHUYECKOro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeIueCKuil My3ei).

Tema 3. Oprann3mMbl 4 OKpYy:Kaiuas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4ul U paseibl SKOJOTUA. METOIbl HKOJIOTHYECKUX
UCCJIeIOBaHUN. DKOJIOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3/YIIHAS, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Oxonorudeckue (akropel. Kiaccudukaius sKojgorudeckux (HaxkTOpoB:
abnotuyeckue, OMOTHYECKHE U AaHTPOIOTeHHbIe. JlefCTBHE 3KOJIOTHYECKUX
(hakTOpOB HAa OPTaHU3MBI.

Abuotnueckue GakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTOMEPHOIU3M.
[Ipucnocobnennst  OpraHM3MOB K  JEWCTBHIO  a0MOTHYECKHX  (DaKTOPOB.
buonornueckue puTMsI.

buotnyeckne  dakTopsl. Bunet  OMOTHYECKHMX — B3aMMOJICHCTBHIA:
KOHKYPEHITUS, XUIIMHNYECTBO, cuMOM03 u ero (opmel. [lapasutusm, koomnepamms,
MyTyaJIu3M, KOMMEHCAIu3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIIU3M,
HEeUTpan3M. 3HauyeHHE OMOTHUYECKMX B3aUMOJCHCTBUN IS CYIIECTBOBAHMS
OpraHU3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysinud. OCHOBHBIE TMOKa3aTeNn
MONYJISIIIUU: YHUCJIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. J[nHaMuKa 9UCIEHHOCTH MOMYJISIITUN U €€ Perysius.

JdeMoHcTpanum:

[Moptpetsi: A. I'ymbonbar, K. @. Pynbe, 3. ['ekkerns.



Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUs
opranu3zMoBy», «@Potonepuonuzm», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYISUUU UHDY30pUU-TY(henbkny, «[lumesslie nenmny.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdomorudyeckrne 0COOEHHOCTH pacTCHUN U3
Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHas paGota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T mIOTHOCTH NOMYJSUUNA Pa3HbIX BUIOB
pacTeHun».

Tema 4. Cood01iecTBa M YKOJOrH4eCKHE CUCTEMBI.

Coo06miecTBO Opranu3MoB — OwuoreHo3. CTpyKTypbl OHOIIEHO3a: BUIOBas,
NPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buabl-momMuHaHThl. CBs3UM B
OHolIeHO3E.

DKoJIoru4eckne cucteMbl (dKkocucTembl). I[loHsiTue 00 »dKocucTeMe U
ouoreorieHoze. DYHKIMOHAJIBHBIC KOMIIOHCHTBHI JKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTHI, peAyleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTUHM B IKOCHUCTEME.
Tpodudeckue (muiieBbie) YPOBHU DKOCUCTEMBbl. [IuIieBble I11eMM UM CETH.
OcHOBHBIE TOKa3aTelu HKOCUCTEMBI: OMoMacca, NPOAYKIHUSA. IDKOJIOTHUYECKUE
OUPAMUIBL:  TPOIAYKIUU, YHMCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTH, cCaMoperyJsiius, pazsurue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PeK. DKOCHCTEMa XBOWHOTO
WIH IIUPOKOJIMCTBEHHOIO JIeca.

AHTpPOIIOTEHHBIE ~ DKOCHCTEMBIL.  ATpPOIKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035iCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akrtop ycroiuuBocTd dKocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pa3HoOOpa3us Ha 3eMIie.

VYyenne B. U. Bepnaackoro o Ouocdepe. 'panuiipl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (ynkmuu. OcobGeHHocTH OuOCchepsl Kak
ro0abHON dKocucTeMbl. [[nHaMu4yeckoe paBHOBecHEe W OOpaTHas CBsA3b B
ounocdepe.

KpyroBopoTh! BemiecTB 1 OMOreOXMMHYECKHE IUKIIBI JIEMEHTOB (yriaepo/a,
a3zoTa). 30HabHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedyecTBO B Orochepe 3emiu. AHTpONIOTeHHBIE U3MEHEHUS B Onocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocyniecTBoBaHUE MIPUPOJIBI u YeJI0BEYECTBa. Coxpanenue
O6uopazHooOpasusi Kak OCHOBa ycToH4unBOCTH Onocdepsl. OCHOBA PaIOHAILHOTO
VIOpaBJICHUS TPUPOIHBIMU pecypcaMud M WX HCHOJb30BaHUE. JlOCTIKEeHHS
OMONIOTHY W OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. BepHaackuii.



Tabmuuel u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTypay,
«IIpuponubie coobmiectBay, «llenn nutanus», «IKoJOrMyeckas MNHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  jeca», «buonenos Bomoémay, «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACHUCTBUS Ha Opupoay», «BaxHeumme HMCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOA», «llouBa — BakHeWIIas COCTaBIAIOLIAS
ouochepr», «PakTopsl Aerpaganuu nousy, «llapuukoBsiil 3¢dexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsAsHeHust Ouocdepb», «OOwmWas cTpykrypa Ouocheps,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI »HKpaH Ouocheps,
«KpyrosopoT yrinepoaa B Ouocdepe», «KpyroBopor azora B IpHpoIe».

O6GopynoBaHue: Mojenb-anmminkanus «Tunuunaeie OMOLIEHO3BIY, TepOapuid
«PactutenbHble coobiiecTBa», kKouiekuu «buouenos», « Bpequrenu BaxkHeHmmx
CEJNIbCKOXO3AMCTBEHHBIX ~KYJIBTYp», TrepOdapud U KOJJIEKIMH pacTeHUud W
KUBOTHBIX, NPUHAJICKAIINE K PA3HBIM JKOJOTMYECKHM TpynnaM OJHOIO BHUA,
Kpacnas xnura Poccuiickoit ®eaepannu, u300paxKeHUs OXpaHSEMbIX BHUIOB
pacTEeHU U JKUBOTHBIX.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
11O BUOJIOI'MM HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MporpamMM  cpeaHero oOmero  00pa3oBaHUS:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3ylbTaTOB OCBOCHUSA TpeaMera «buosorus»
BBIZICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYaIOIIMMUCA POCCUNUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOCXKJICHUN JUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYMUE HSKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTABUTH LIEIIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS INMpeameTra «buosiorus» IOCTUraroTCs B
€IUHCTBE YYEOHOM W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIC pe3yJbTaThl OCBOCHUSA YydeOHOTO mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYaOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTHBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIEeCTBa, pacIIMpeHUE >KU3HEHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCHHUTATEIBbHOM JICATSILHOCTH, B TOM UHMCJIC B YACTH:

1) rpaskIaHCKOr0 BOCIMTAHMSI:
— chOpPMHUPOBAHHOCTD TPAKIAHCKON MO3UITUN O0YUJaAIOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBEHHOTI'O YJIEHa POCCUHCKOTO O0IIECTBA;
— OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, YBaKEHUE
3aKOHA W TPABOMOPSIKA;



— TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEITEIBHOCTA NIPU CO3AAHUU
y4eOHBIX TIPOCKTOB, PEHICHWM YYEOHBIX U T[IO3HABAaTENbHBIX 3ajad,
BBITIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

— CHOCOOHOCTh  OMPENENsATh COOCTBEHHYIO TMO3HUIMI0 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )XKM3HU U OOBACHSTH €€;

— YMEHHE YYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEM C pa3HbIMU  YOCKACHUSMH, KYJIbTYPHBIMU
LHEHHOCTSIMH U COLMAIIBHBIM MTOJI0KEHUEM;

— TOTOBHOCTh K COTPYAHUYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, MO3HABATEILHBIX W HCCIEI0BATEIBLCKUX 3a7a4, YBOKUTEIBHOTO
OTHOIIIEHUSI K MHEHHIO ONIOHEHTOB MPHU OOCYXJICHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

— TOTOBHOCTb K TYMAHUTapPHOM U BOJIOHTEPCKON JI€ITETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

— chOpPMUPOBAHHOCTH POCCUHCKOMU IPaKIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHHS K CBOEMY HapoJay, YYBCTBA OTBETCTBEHHOCTH
nepen PomguHoM, ropaoctu 3a CBOM Kpad, CBOO PoauHy, CBOM SI3bIK H
KyJbTYpY, IPOILIOE U HACTOSAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

— IEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIECAUI0 U TaMSTHUKaAM
IIPUPOABL, TOCTHXKEHUIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpyAc,

— CMOCOOHOCTh OIIEHUBATh BKJIQJ POCCUUCKHX YYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OMOJIOTUU, TOHUMAaHUS 3HaYEHUs OWMOJIOTHH B TTO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKa M COBPEMEHHOT'0 00IIEeCTBA;

— unerHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO M 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €T0 CYIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

— OCO3HaHME IYXOBHBIX LIECHHOCTEN POCCUMUCKOr0 HApO/Ia;

— ¢(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

— CIIOCOOHOCTH OIICHWBATh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LICHHOCTH;

— OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYIyIIEro;

— OTBETCTBEHHOE OTHOLICHHWE K CBOMM pPOAUTENSM, CO3JaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO TPUHATHS LEHHOCTEM CEMEMHOW JKU3HU B
COOTBETCTBHHM C TpaAULUSIMU Hapo10B Poccnu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

— O3CTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAsi 3CTETUKY ObITa, HAYYHOTO U
TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

— NOHUMAHUE SMOLIMOHAIBHOTO BO3AEHUCTBYS )KUBOM MMPUPOBI U €€ LICHHOCTH;

— TOTOBHOCTh K CaMOBBIPQXEHHUIO B PAa3HBIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JIMYHOCTH;



5) ¢u3uveckoro BocHUTAHUA, (POPMUPOBAHUS KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

— MOHMMaHWE W pealu3anus 370pOoBOro u 0e30macHoOro oOpasza KU3HU
(310pOoBO€ TUTaHUE, COONIOACHUE TUIMEHHMYECKHX NpPaBUI U HOPM,
cOQJIaHCUPOBAHHBIA PEXUM 3aHITHH M OTIbIXa, peryispHas (uzndeckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOT0 M KOMIETEHTHOI'O OTHOIICHHS K
cOOCTBEHHOMY (PM3HUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

— MOHMMAHUE LIEHHOCTU TMpaBWI UHAUBUAYAJbHOTO U  KOJUIEKTUBHOIO
0e301acHOro0 MOBEJCHMSI B CUTyallUsiX, YTPOKAIOIIMX 3/I0POBbIO0 U KU3HU
JIIOACH;

— OCO3HAHUE MOCJEICTBUM M HENPUITUS BPEIHBIX MPUBbIYEK (yHOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

— TOTOBHOCTH K TPYZy, OCO3HAHUE IEHHOCTH MacTepCTBa, TPYI0JII00HE;

— TOTOBHOCTb K AQKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COIMAIbHON
HAIPaBJICHHOCTH,  CIOCOOHOCTh  WHUIMHUPOBATh,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOIHATH TAKYIO JEATEIBHOCTD;

— HUHTEpEC K pa3audHbIM cepam npodecCHuoHaNbHON NEATeIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIA BHIOOp Oyaymiedl mpodeccud U peasu30BbIBATh
CcOOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) 3KOJI0THYECKOT0 BOCITUTAHUSA:

— DKOJIOTHYECKHU 11eJIecCO00pa3Hoe OTHOILIEHHWE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

— TIOBBIIICGHWE YPOBHA SKOJOTUYECKON KYJIbTYPBHI: NPUOOPETEHHE OIBITA
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEICTBUM IS
OKPY’KAIOIIEH CPEIbI;

— OCO3HaHHWE TJIOOAIBHOTO XapakTepa IKOJIOTHYECKUX MpoOiieM M MyTel X
peLIeHHS;

— CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TPU HM3YUYCHUH OHOJIOTHUU
3HAHWSI U YMEHHS MPU PEIICHUU TPOOJIEM, CBSI3aHHBIX C pallMOHAIBHBIM
IPUPOJIOIIOJIB30BAHUEM (COOJIIOICHHE NIpaBWJI IIOBEJEHUS B IPUPOJE,
HAIPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHs B 3KOCHCTEMAX, OXPaHy BHJIOB,
AKOCHCTEM, OHOoChepsI);

— AKTUBHO€ HEOPUATHE JECHUCTBUM, MNPUHOCAIIUX Bped  OKpYKaoUIeu
OPUPOJHON  cpele, yYMEHHE  NIPOTHO3UPOBATh  HEOJArONmpHUsITHBIC
JKOJIOTMYECKHE  TIOCHEACTBUS  NPEINPUHUMAEMBIX  JEHCTBUA U
peA0TBpaIlaTh UX;

— HaJM4YME  PA3BUTOTO  JKOJOTMYECKOI'O  MBIIUIEHUS,  3KOJOTMYECKOH
KYJbTYpbI, OIbITA JEATEIbHOCTA 3KOJIOTMYECKON HANpaBIE€HHOCTU, YMEHHUS
PYKOBOJCTBOBATbCS MMHU B [O3HABATEJIbHOW, KOMMYHHMKATUBHOU U



COLIMATbHON TMpPAaKTUKE, TOTOBHOCTH K YyYaCTHIO B MPAKTUYECKOU
JESITeIbHOCTH IKOJIOTUYECKON HAIIPaBICHHOCTH;
8) neHHOCTH HAYYHOI'0 TO3HAHUS:

— c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKd M OOIIECTBEHHOW NPAKTUKH, OCHOBAaHHOTO Ha
AUanore KyiabTyp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOETO MeCTa B
HOJUKYJIBTYPHOM MHpE;

— COBEpIICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOW KYJIBTYphl Kak CpeICTBa
B3aMMO/ICHCTBUS MEXY JIFOJIbMU U TIO3HAHUS MUPA;

— MOHMMaHWEe crHenu@uKd OWONIOTHHM KaKk HayKH, OCO3HaHUs €€ poilu B
GopMUPOBAaHUU  PAIMOHATBHOTO  HAYYHOTO  MBIIUICHUS,  CO3JaHUH
[IEJIOCTHOTO TPEACTABICHUS 00 OKpYyXKamolleM MHpPE KaKk O eIUHCTBE
OpUpOJBI,  4YeloBeKa ©  OOmecTBa, B  MMO3HAHUHM  MPHPOIHBIX
3aKOHOMEPHOCTEH W peUIeHWH TMpo0JieM COXPaHEHUS MPUPOHOTO
paBHOBECHS;

— y0eXIEHHOCTh B 3HAYMMOCTH OMOJIOTHU IS COBPEMEHHOW ITUBUIIH3AINN:
oOecriedyeHrss  HOBOTO  YPOBHS  pPa3BUTHS ~ MEIUIIMHBI,  CO3JaHUC
NEePCIIEKTUBHBIX ~ OMOTEXHOJOTHH, CIOCOOHBIX  peliaTh  PeCcypCHBIC
npoOJIeMbl Pa3BUTHS YEIIOBEYECTBA, MMOWCKA MyTel BBIXOAA M3 TII00AThHBIX
HKOJIOTHYECKUX TMpodiieM U oOecrneueHus IMepexoja K YCTOMYMBOMY
Pa3BUTHIO, PAlMOHAIBHOMY HCIOJIB30BAHUIO TPUPOJHBIX PECYPCOB H
(bopMHUPOBAHUIO HOBBIX CTAaHJAPTOB JKU3HMU;

— 3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OMOJOTHYECKUX 3HAHUM B HEIAX
MOBBIIIEHUSI OOIIEH KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, Kak
COCTaBHOM d4YacTH  (PYHKIHMOHAILHOW T'PAaMOTHOCTH  OOYyYaromIuXxcs,
dbopMupyemoit mpu U3ydeHuu OUOJIOTHH;

— MOHUMaHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIIOCOOHOCTH HMCIOJB30BaTh MOJIy4aeMble 3HAHUS /I aHaIM3a U
OOBSCHEHUS SIBICHHM OKPY)KAIOMIETO MHUpa M MPOUCXOASIIIMX B HEM
U3MEHECHHM, yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOYCHUS HA OCHOBE
HAyYHBIX ()AKTOB M MMEIONTUXCS JAHHBIX C IEJIbI0 TIOMYYEeHHsI JOCTOBEPHBIX
BBIBOJIOB;

— CIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS IS
penieHus mpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUAX;

— OCO3HaHHE IIEHHOCTH HAy4YHOH JesATENbHOCTH, TOTOBHOCTH OCYILECTBIAThH
IOPOCKTHYI0 M HCCIEIOBATEIbCKYIO ACSITENbHOCTh WHAMBHUIYAJbHO W B
rpyre;

— TOTOBHOCTh M CHOCOOHOCTh K  HENpPEpHIBHOMY 0Opa3oBaHUIO U
camMo00pa30BaHMIO, K aKTUBHOMY MOJy4YE€HHUIO HOBBIX 3HAHUH 1O OMOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI



MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HAYUMble 1Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEKIPEIMETHBIC) OOIIEHAyYHbIE MOHSATHUS, OTpakarolue
LETOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeUu(pUKY METOJ0B IMO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DPHEPTus, SBIICHHE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
ucclieJOBaHUe,  HAOJIOJICHHE,  WU3MEpPEHUEe, OKCHEPUMEHT U JIPYyTHX),
yHUBEpCaJbHbIE YyueOHble JENCTBUA (TIO03HABaTEbHBIC, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHOHATBHOM
IPaMOTHOCTH M COIMAJIbHOM KOMIETEHIMH O0O0y4arouuxcs, CHOCOOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOCHHbIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHUSA W  yHHBEpPCAJIbHbIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpeIMeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
o0pa30oBaHUs JJOJDKHBI OTPaXKaTh:

Osiaaenune YHHBEPCAJbHBIMH y4eOHBIMHU MO3HABaTeIbHBLIMHU
JefCTBUSIMH:

1) 6a3oBbIe JJOrHYecKHe JeiCTBHS:

— CaMOCTOSITCNIBHO  (pOopMyJIMpoBaTh W aKTyaJM3WpoBaTh  MPoOJIEMYy,
paccMaTpHBaTh €& BCECTOPOHHE;

— WCIOJIB30BaTh IMPU OCBOCHWHM 3HAHMK NPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHayM3a, CUHTE3a, CpaBHEHMS, KiIacCUpUKAIMUKM, 000O0IIEHUS), PACKPHIBAThH
CMBICTT OWOJIOTHYECKHX TIOHATUH (BBIACTATh WX XapaKTEepHbIE NPU3HAKH,
yCTaHABIIMBATh CBSI3U C IPYTUMHU MOHSITUSIMH);

— OMNpeNeNsaTh 1eNu JeATEeIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPHUH HX
JOCTH)KCHHUSI, COOTHOCHUTH PE3YJIbTaThl JCATEILHOCTH C IIOCTaBJICHHBIMH
LIEJISIMU,

— WCIOJIP30BaTh OMOJIOTHUECKHE MOHITHUS 11 OOBSICHCHHS (DAKTOB U SIBICHUU
YKUBOM MPUPOJIBI;

— CTPOUTH JIOTUYECKHE pPaCCyKICHHUS (MHAYKTUBHBIC, IEIyKTHBHBIC, II0
AHAJIOTHUH ), BBISBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMaTPHUBACMBIX
SIBICHUAX, (DOPMYJIHUPOBATH BHIBOJIBI 1 3aKIIOUCHHS;

— IPUMEHSTH CXEMHO-MO/IEILHBIE cpeacTBa IS peACTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHONICHHWH B M3Yy4aeMbIX OHOJOTHYSCKUX
00BEKTaX, a TaKKe MPOTUBOPEUYUI PA3HOT'O POJIA, BBISIBICHHBIX B Pa3IMYHBIX
nH()OPMAIIMOHHBIX HCTOYHUKAX;

— pa3pabaTeiBaTh TUIAH PENISHUS MPOOJIEMBI ¢ y4ETOM aHaIM3a HMEIOIIHXCS
MaTepHaIbHBIX M HEMaTePHUAIbHBIX PECYPCOB;

— BHOCHUTBH KOPPEKTHUBHI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH ITOCIIECTBHI JICATEILHOCTH;

— KOOPJMHHUPOBATH M BHIIOJIHATH PA0OTY B YCIOBUAX PEAIbHOTO, BUPTYaJIHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBU;

— pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HESHHBIX TIPOOJIEM.



2) 6a30BbIe HCCJIET0BATEIbCKHE IEHCTBHA:

— BJIQJICTh HaBBIKAMH YYEOHO-MCCIIEIOBATEIHCKON U MPOEKTHOM JEATETbHOCTH,
HaBbIKAMHU pa3peiieHus MpobsieM, CHOCOOHOCTHI0 W TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOWCKY METOJOB pEIICHHUs] MPaKTHUYECKUX 3ajad,
MPUMEHEHHIO Pa3IUYHBIX METOJIOB IMO3HAHUS,

— UCIOJIb30BaTh Pa3JIMYHbIE BUJBI JCATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HaHUS, €r0 WHTEpIpeTaluy, NMpeoOpa3oBaHUI0 U MPUMEHEHUIO B YUYEOHBIX
CUTyaIUsAX, B TOM YHUCJI€ MPU CO3JaHUU YUCOHBIX U COIMATBHBIX MPOEKTOB,;

— (opMupOBaTh HAYYHBIN THI MBIIIJICHUS, BIAJETh HAYIHONH TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH,

— CcTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTelbHOU
JEATETHPHOCTH U )KU3HCHHBIX CUTYaIUsX;

— BBISBIISITH TTPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTYyaJlW3UPOBaTh 3ajady,
BBIJIBUTATh TUINOTE3Yy €€ pelieHus], HaXOAUTh apTYMEHTBI I JOKa3aTeJIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MMapaMeTPhl U KPUTCPUH PEIICHUS;

— aHAJIM3UPOBATh TIOJYyYEHHBIE B XOJIe¢ pEIICHUS 3aJaud  Pe3yJbTaThl,
KPUTHUUYECKH OIIEHWBATh HUX JIOCTOBEPHOCTh, MPOTHO3UPOBATh W3MEHEHUE B
HOBBIX YCIJIOBUSX;

— J1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;

— OCYIIECTBISATh IIEJICHANPABIECHHBIN IMOUCK MEpeHoca CPeICTB U CrocoOoB
JENUCTBUS B IPOPECCUOHATIBHYIO CPENY;

— yMETh MEPEHOCHUTh 3HAHUS B IMO3HABATEJbHYIO M MPAKTUYECKYIO 00JacTH
KU3ZHEEATEIHbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX IPEIIMETHBIX 00J1acTel;

— BBIJIBUTaTh HOBBIC HJICH, MpeJjlaratb OpUTMHAIbHBIE TOJXOJMbI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMYCKAIOUIME aTbTePHATUBHBIC PEIICHHUS.

3) paboTa ¢ nunopMmaumeii:

— OpHUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMAINK (TEKCTE y4eOHOTO
nocoOusi, HAyYHO-TIONMYJISIPHOM JIHTEpaType, OWOJIOTHYECKHX CJIOBapsAX U
CIIpaBOYHMKAX, KOMIIBIOTEpHBIX  0a3ax  JaHHbIX, B  VIHTepHere),
aHAMM3UPOBATh MH(POPMAIMIO PA3THYHBIX BUAOB M (OpPM MPEACTABICHHUS,
KPUTHUYECKHU OIIEHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUNBOCTH;

— (GOpMyIMpPOBATh 3aMpPOCHl U MPUMEHATHh PA3IMYHBIE METO/ABI MPH TOUCKE H
orbope Owuonornyecko wWHPOpMANMK, HEOOXOIUMOW ISl BBITOJTHEHHUS
y4eOHBIX 3a]1a4;

— TpHOOpPETaTh OMBIT HWCIONB30BaHUA HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHUBHOTO WCIIOJIb30BaHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;

— CaMOCTOSATETILHO  BBIOWPATh  ONTUMANBHYIO  (GOpMYy  TMPEACTABICHHS
Oouonornyeckoit wHpopmaruu (cxembl, TpapuKd, IUATPAMMBI, TaOJHIIbI,
PUCYHKH U IPYTOE€);



— HUCIOJIb30BaTh HAy4YHBIM S3bIK B KAauecTBE CpeacTBa mpu pabore ¢
Ouonornyeckoil uHGpoOpMalMel: TPUMEHSATh XUMHYECKHE, (U3HYECKHE WU
MaTreMaTUYeckue 3HaKu M CHMBOJBL,  (opmyibl, abOpeBuarypy,
HOMEHKJIATypy, UCIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CHUMBOJIUYECKUE
CpEeJlICTBA HAIJISIIHOCTH;

— BJaJE€Th  HABBIKAMM  paclo3HaBaHMs M 3allUTBl  UH)OpMAaIuH,
UH(GOPMAIIMOHHON 6€3011aCHOCTH JTUYHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH
1) o6menue:

— OCYILECTBISATh KOMMYHHKAIIMU BO BCeX c(epax KU3HU, aKTUBHO y4aCTBOBAThH
B JlMajore WM JHUCKYCCHM IO CYIIECTBY OOCYXJaeMoil TeMbl (yMeHHe
3a/laBaTh BOIPOCHI, BBICKA3bIBATh CYKJIEHHUS OTHOCHUTEIBHO BBINOJIHEHUS
npeajaraeMon 3ajauM, YYMTbIBATbh MHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMMA
JIPYTMX YYaCTHUKOB IMAJIOTA UJIU JUCKYCCHH);

— pacrno3HaBaTh HeBepOaJlbHBbIE CpelCcTBa OOIIEHUs, TOHUMATh 3HAYEHUE
COLIMAJIBHBIX ~ 3HAKOB, MPEINOCHUIOK  BO3HUKHOBEHUS  KOH(DIMKTHBIX
CUTYallUi, YMETh CMSTYaTh KOH(DIJIUKTHI U BECTU MEPETOBOPHI;

— BIIQJIETh PaA3JIMYHBIMHU croco0aMu OOIEHUsT U B3aUMOJCHCTBUS, MOHUMAThH
HAMEPEHUs] JPYruX IO, MPOSBISATh YBAKUTEIBHOE OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyIrpoBaTh CBOM BO3PAKEHNUS;

— pa3BEPHYTO M JIOTMYHO H3Jaratb CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAS 1eITeJIbHOCTD:

— MOHUMATh U HKCIOJIb30BaTh MPEUMYIECTBA KOMaHAHOW U WHIMBUYyaTbHOU
paboThl MpU  pEHIeHHH OWOJOTHMYECKON  mpoOjieMbl, O0OOCHOBBIBAThH
HEOOXOJIMMOCTh TMPUMEHEHUsI TPYIIOBBIX (OpM B3aUMOACUCTBUS TIPH
pelieHny y4eOHoM 3a1a4u;

— BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX NEUCTBUN C y4&€TOM OOIIMX
MHTEPECOB U BOBMOXKHOCTEH Ka)I0T0 WIeHa KOJIJICKTUBA;

— [IPUHUMAaTh LEIM COBMECTHOW  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JACUCTBUS 110 €€ JOCTHIKECHHUIO: COCTABJIATh IJIAH JIEHCTBUM,
pacnpeensiTb pojau ¢ yuéTOM MHEHMH YYaCTHHKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoTHhI;

— OLICHMBATh KAadyeCTBO CBOET0 BKJIAJa M KaXKJOI0 YYacCTHHMKAa KOMAHIBI B
OOIIMii pe3yabTaT MO pa3padOTaHHBIM KPUTEPUSIM;

— [pejularaTb HOBBIE IPOEKTHI, OLIEHMBATh HWJEHW C TMO3ULUH HOBHU3HBI,
OpPUTMHAIIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

— OCYLIECTBIISATh MO3UTUBHOE CTPATErMYECKOE IIOBEJECHUE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.
OBiageHne yHMBEPCATbHBIMHU PeryJssTHBHBIMH AeHCTBUAMM:

1) camoopranuzauus:

— HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHWS Ui BBIIBICHHMS HpPOOJEM M HUX

pELIeHMS B )KM3HEHHBIX U YU€OHBIX CUTYAIUsAX;



— BbIOMpaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHWM LEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUSAX M IMOCTYNKAaxX IO OTHOIIEHHWIO K >KUBOU
IIPUPOJIE, CBOEMY 310POBBIO U 3I0POBBIO OKPYKAIOIIUX;

— CaMOCTOATENIBHO OCYILECTBJIATh IMO3HABATENIBHYIO AECATEIBHOCTD, BBIABISTH
npoOjeMbl, CTaBUTh U  (HOPMYIUPOBaTH COOCTBEHHBIE 3a/Jlaud B
o0pa3oBaTeIbHOM IEATEIbHOCTH U JKU3HEHHBIX CUTYaLUAX;

— CaMOCTOSATEJIbHO  COCTAaBJATh IUIAaH pELIEHHS NOpo0ieMbl C  Y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOYTEHUIA;

— J1aBaTh OLIEHKY HOBBIM CUTYaIMsIM;

— pacIIUpATh PAMKHK y4eOHOr0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOUYTCHHIH;

— JleJlaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTD
3a pEILICHHUE;

— OILICHUBATh NPUOOPETEHHBIN OTIbIT;

— cnoco0cTBOBaTh (OPMHUPOBAHUIO M MPOSIBICHUIO IIUPOKON 3PyIHIIMH B
pa3HbIX O0JACTSAX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

— JaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JCSTEIBbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSIM;

— BJaJE€Th HABBIKAMHM  [IO3HABATENIBHOM  peQJIEKCMU  KaK  OCO3HaHUS
COBEpIIAEMBIX JIEMCTBUH U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB H
OCHOBaHMM, HCMOJB30BaTh NPUEMBI pedieKCHH i OLEHKH CHUTYalluH,
BbIOOpA BEPHOTO PEIICHHUS;

— YMETh OIIEHWBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIIEHUS IO HX
CHUKEHHUIO;

— NPUHAMATh MOTHUBBl W apryMEHThl JAPYIUX @PU aHaJIU3€ pe3yJIbTaToOB
NEeATEIbHOCTH;

3) npuHsTHE CE0sT M APYTUX:

— TPUHUMATH ceOsl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

— MPUHUMATh MOTHUBBl W apryMEeHThl APYrUX NpPU AaHajIu3e pe3yJibTaToB
NEeATEIIHOCTH;

— TpU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OIMUOKH;

— pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeIOBEKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl ocBoeHUs mnporpammbl COO 1o OHOJIOTHM Ha
0a30BOM YpPOBHE BKJIIOUAIOT CITCIM(PUISCKHE IS ydeOHOTO npeamMera «bromorus»
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JCUCTBUI TI0 OCBOCHHUIO, HHTEPIIPETAIINU U
peoOpa30BaHUI0 3HAHWM, BUJIBI JICITCIBHOCTH IO IMOJYYSHHIO HOBOTO 3HAHUS U
MPUMEHECHHUIO 3HAHWW B PA3IMYHBIX yUYEOHBIX CHUTYalMSAX, a TAaKKe B pealbHBIX



KU3HEHHBIX CHUTYyallMsIX, CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npenMeTHble
PE3yJIbTAThl IPEICTABIEHBI MO r0JIaM 00y4YEeHUS.

[IpenmeTHblEe pe3yabTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

— chOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJOTUU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUPa U HAYYHOIO MUPOBO33PEHHS, O BKIIAJI€ POCCUMCKUX
U 3apyOexKHBIX YyYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMH, (DYHKIIMOHAIBLHON
IPAMOTHOCTH Y€JIOBEKA I PELICHUS )KU3HEHHBIX 33/1a4;

— YMEHHUE pacCKpbIBaTh COJAEp)KaHHWE OUOJOTMUYECKHX TEPMHHOB W TOHSATUM:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboiau3M (OOMEH BEIIECTB U MPEBPAIICHHE
SHEPruu), romMeocTa3 (camoperysisiusi), YpOBHEBas OpraHu3aius >KHBBIX
CUCTEM,  CaMOBOCIIpOU3BeZeHUE  (PempoAyKIus),  HACIeICTBEHHOCTD,
U3MEHYUBOCTh, POCT U PAa3BUTHUE;

— yMEHUE Hu3iaraTh OWOJOTHYEeCKHe Teopuu (KIETOYHAas, XPOMOCOMHasi,
MYTallMOHHAs, I[EHTpajbHas JOTMa MOJEKYISIpHOW Ouoioruu), 3axoHsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 leHTpax MHOT000pa3us
U TPOUCXOXJEHUA KylIbTypHbIX pacteHudt H. V. BaBunona), ompenensiTs
TPAHUIIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

— YMEHHE BJIAJIETh METOIaMH HAy4YHOT'O MO3HAHUSA B OMOJIOTHUU: HAONIOICHHUE U
ONMCAaHUE JKUBBIX CHUCTEM, TIPOLIECCOB U SBIEHUW, OpraHu3auus U
npoBe/ieHne OHOJOTHYECKOTO DKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBHCHUMOCTH MEXAY MCCJIEAyEeMbIMU BEIMYUHAMH, OOBSICHEHHE
NOJIyYEHHBIX PE3YJIbTAaTOB, MCIOJIb30BAHHBIX HAYUYHBIX MOHATHI, TEOPH H
3aKOHOB, YMEHUE JI€JIaTh BHIBOJbI HA OCHOBAHUH MOJTYYEHHBIX PE3YIbTATOB;

— YMEHHE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT H
AYKApHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
IpoIeCCOB: OOMEHa BEHIECTB M IMPEBpAIlEHUsS JHEPruu B  KIETKE,
doToCHHTE3a, TUIACTUYECKOTO M HHEPreTUYECKOro OOMEeHa, XEMOCHHTE3a,
MUTO3a, Me€i03a, OIUIOJOTBOPEHHS, Pa3MHOXKEHUSA, HWHIUBUAYAIBHOTO
pa3BUTHUA OpraHu3Ma (OHTOTEHE3);

— YyMEHHUE TMPUMEHATHh MOJIYYCHHBbIC 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHYECKHX
OpOLIECCOB W SIBIICHUM, JJIi TPUHATHUS MPAKTUYECKUX PEIICHUNA B
MOBCETHEBHOM JKU3HHU C II€JIbI0 00ecriedyeHrs 6€30MacHOCTH CBOETO 3/10pOBbs
U 30pOBbS OKpPYKAIOIIUX JIOACH, COONIONEHHS HOPM TI'PaMOTHOTO
IOBEJICHMSI B OKPY’KAIOLIEH MPUPOIHON cpele, TIOHUMaHuE HEOOXOAUMOCTH
WCITOJTb30BaHMS JOCTH)KCHUH COBPEMEHHON OMOJIOTMH M OMOTEXHOJIOTHH IS
pPalMOHAIBLHOTO MPUPOIONOIB30BaAHUS;

— YMEHHME pellaTh »JJIEMEHTapHble TEHETUYECKHE 3a/Jaud Ha MOHO- U
IUTHOPUIHOE CKpEIIMBAaHKE, CLEIUICHHOE HACIEI0BaHUE, COCTABISTh CXEMbI
MOHOTHOpPUJIHOTO  CKpELIMBAHUS Il MpPEJICKa3aHusi  HACJIeIOBAHUS
MIPU3HAKOB Y OPraHU3MOB;



— YMEHHUE BBINOJHATh J1a0OpaTOpHBIE W NpPaKTHYECKUE pPadOThl, COOJIOAATH
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PATOPHBIM 000PYAOBAHHUEM;

— YyMEHUE KPUTHYECKH OIICHWBAaTh ¥ HMHTEPIPETHPOBATH HWHOOPMAIUIO
OMOJIOTUYECKOTO COJEpPkKaHUS, BKIIOYAIONIIYIO IICEBJOHAYYHbIE 3HAHUS W3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MaccoBoil uWHGOpMaAlUM, HAy4YHO-
NOMYJIIPHbIE MAaTepUalIbl), ITUYECKHUE ACTIEKTHI COBPEMEHHBIX HCCIIEOBAHUM
B OMOJIOTHH, MEAULIMHE, OMOTESXHOJIOTUH;

— YyMEHHUE CO03/1aBaThb COOCTBEHHbIE NUCHBMEHHbIE M YCTHBIE COOOIIEHUS,
0000mass OMOTOTHYECKYI0 HH(POPMAIIMI0 U3 HECKOJbKHUX HCTOYHUKOB,
IPAaMOTHO KCIOJIb30BaTh MOHATUMHBIA anmapaT OUOJIOTHH.

[IpenmeTHble pe3ysnbTaThl OCBOEHUS yueOHoro mpeamera «buonorus» ¢ 11
K1acce JOJIKHBI OTPAXKATh:

— c()OpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTHUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX
U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHOM
IPAaMOTHOCTH YeJIOBEKa JIJISI PEIICHUsI )KM3HECHHBIX 33/1a4;

— YMEHHE PacCKpbIBaTh COJICpKaHUE OMOTOTUUECKUX TEPMUHOB U MOHSITHI: BU/I,
MOMYJIANMS, TeHO(OH/I, IBOJIIOIUSA, ABIKYIIHME CUIIBI ((PaKTOPBI) BOJIOIHH,
PUCTIOCOOJIEHHOCTh ~ OPTraHM3MOB,  BHJI000pa3OBaHHE,  DKOJIOTHYECKHE
dakTopbl, H3KOCHCTEMAa, MPOAYIEHTbl, KOHCYMEHTBHI, PpEIYyLEHTHI, IEMH
NUTaHM, YKOJIOTHYecKas mupaMuia, ouoreoreHos, ouocdepa;

— yMEHHUE Wu3jaratb OuoJoTMYecKue Teopuu (PBoONOIMOHHAs Teopus Y.
JlapBuHa, CUHTETHYECKas TEOpHUs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiiieBoro cxojictBa K. M. bapa, yepeioBanus riiaBHbIX HallpaBiICHUN U
nyteii sBomtonuu A. H. CesepiioBa, yuenust o ouochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUIIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

— YMEHUE BJIAJIETh METOIaMH HAy4YHOT'O MO3HAHUSA B OMOJIOTUU: HAONIOJCHHUE U
OMHMCAHWE >KUBBIX CHUCTEM, TMIPOIIECCOB U SBICHUW, OpraHu3amus U
poBeJieHHe OHOJOTUYECKOTO DKCIEPUMEHTA, BBIIBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBHCHUMOCTH MEXIY HCCIENYEMBbIMU BEIHMYMHAMHU, OOBSICHEHUE
MOJIYYCHHBIX PE3YJbTATOB, MCIOJIH30BAHHBIX HAYYHBIX MOHITHH, TEOpUU U
3aKOHOB, YMEHUE JIeNIaTh BHIBOBI HA OCHOBAHUH TMOJTYUYEHHBIX PE3YIbTaTOB;

— YMEHHUE BBIICNATh CYIIECTBEHHBIE TPH3HAKH CTPOCHUS OMOIOTHUYECKHUX
O00BEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIYILICHTOB,
OMOreoeHO30B U JKOCUCTEM, OCOOEHHOCTH IMPOLECCOB: HACIEACTBEHHOMN
U3MEHUYUBOCTH, €CTECTBEHHOTO oTOopa, BUI000pa30BaHUs,
MIPHUCTIOCOOJIEHHOCTH OPTaHU3MOB, JEUCTBHSI IKOJIOTHYECKUX (PAaKTOPOB Ha
OpraHu3Mbl, T[EPEHOCAa BEHIECTB M IMOTOKA OHHEPIMH B HKOCHUCTEMAX,
AHTPOIIOTE€HHBIX M3MEHEHHUM B 3KOCUCTEMAax CBOEW MECTHOCTH, KPYroBOpPOTa
BEIIIECTB U OMOT€OXMMHYECKHUX ITUKIOB B Ouochepe;

— YyMEHHUE MPUMCHSATHh MOJYYCHHBIC 3HAHUS ISl OOBSICHEHHS OMOJIOTHYECKHUX
MpOILIECCOB M SIBJICHHWM, JUIsl TPUHATAA TPAKTUYECKUX pENIeHUuH B



MOBCETHEBHO XKU3HU C 1EIbI0 00ecredeHnsi 6€30MacHOCTA CBOETO 3/10POBbS
M 370pPOBbS OKPYXKAIOIIMUX JIOACH, COOMIOACHUS HOPM TPaMOTHOTO
MOBEJICHUSI B OKPYXAIOIIeH MPUPOJHON cpefe, MOHNMaHne HEOOXOIUMOCTH
WCTIONIb30BaHUS JTOCTHXKEHUI COBPEMEHHON OMOJIOTHHU ISl PaIlOHATBHOTO
PUPOIOTIONH30BAHHS;

— YMEHHE pelaTh dJeMEHTapHbIe OMOIOTHYECKHe 3aJadd, COCTaBISATh CXEMbI
nepeHoca BeleCTB U SHEPTUU B SKOcUCTEMAaX (IIEMU MUTAHUS );

— yMEHHUE BBINOJHATh J1a0OpaTopHble W MpakTU4YecKue paboThl, COOIOIATH
npaBuia npu pabote ¢ yueOHbIM U J1a0OpaTOPHBIM 000PYI0BaHUEM;

— YyMEHUE KPUTHYECKH OIICHWBATh M HMHTECPIPETHPOBATH HWHOOPMAIUIO
OHMOJIOTMUECKOTO COJIEpKaHMs, BKIIOYAIOIIYIO TICEBJOHAYYHBIC 3HAHUS W3
pa3MYHBIX HMCTOYHHKOB (CpeICTBA MAacCOBOM HMHQOpPMAIMH, HAy4HO-
NOMYJISIPHBIE MaTepHalibl), paccMaTPUBaTh TIOOATBHBIE HKOJIOTUYECKUE
npoOJieMbl  COBPEMEHHOCTH, (OPMUPOBATh IO OTHONICHHIO K HUM
COOCTBEHHYIO MO3UIIUIO;

— YMEHHE CO3[1aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHMUS,
0000mass OMOTOTHUECKYI0 HH(POPMAIIMI0 U3 HECKOJBbKHUX HCTOYHUKOB,
TPaMOTHO HCIIOJIh30BaTh MOHATHITHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne HauMeHoBaHMe pa3iesioB 4 TeM (undposbie)
Konrpoubnbie | [IpakTHuyeckue
n/n NMporpamMmabl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
bu6mnorexa LIOK
! brosorus kax Hayxa 2 0 05 https://m.edsoo.ru/7f41c292
bu6anorexa IIOK
2 JKuBble CUCTEMBI U UX OpraHU3aKUs 1 0 0 https://m.edsoo.ru/7f41c292
3 XUMUYECKUA COCTaB M CTPOECHUE 3 05 1 bubnmnorexa [IOK
KJICTKH ’ https://m.edsoo.ru/7f41c292
bu6anorexa IIOK
4 JKuzHenesaTebHOCTh KIIETKH 6 0 0 https://m.eds00.ru/7f41c292
5 Pa3zmMHOXEeHHME W HWHIUBUIYAIBHOE 5 05 1 bu6mnorexa IIOK
pa3BUTHE OPTaHU3MOB ’ https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCT, W M3MEHYHUBOCTH 8 1 15 bu6anorexa IIOK
OpPraHH3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi  opranu3moB.  OCHOBBI 3 0 0 bu6anorexa IIOK
OMOTEXHOJIOTHHU https://m.edsoo.ru/7f41c292
but6mmoreka IIOK
8 Pesepsroe Bpems . . 0 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 3 4
ITPOI'PAMME



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

11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
. HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ nporpamMmb: Beero KOHTpﬁOJIbHBIe HpaKTﬁnqecm/le 0GpazoBaTEIbHbIE
padoThbI padoTbI pecypesI
bubmmoreka [{OK
. IBOIOLHOHKAA OHOTOr K ; 1 . https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE JKU3HU Ha 9 1 05 bubnuorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 OprasHu3MEL U OKpYKaIomas cpena S 1 1 https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa 1 9KOJIOTHUECKHE CHCTEMBI 9 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
S Peseparoe Bpevs 2 . https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 34 4 2.5



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosnyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
u/n Tema ypoka Beero KOHTpﬁOJIbHBIe HpaKTﬁl/l‘IECKI/Ie e — 06PA30BATEIbHBIC
padoTsI padoThI pecypei
bu6mmoreka [IOK

1 buonorus B cucreMe Hayk 1 0 0 https://m.edso0.ru/863e6122

06.09.2023 https://m.edso0.ru/863e632a
Mertonpl  TO3HAHUS  KUBOW  IPHUPO/IBI.

2 [IpakTnueckas pabota Ne 1 1 0 05 bubnuoreka [IOK
«Mcnonp30BaHne pa3IMYHBIX METOJIOB TMPHU ' 13.09.2023 | https://m.edso0.ru/863e6122
M3y4eHUN OHMOJIOTHIECKUX 0OHEKTOBY

3 buonornueckue cuctemsbl, MPOUECCH U UX 1 0 0 bu6moreka [IOK
H3y4YEHHUE 20.09.2023 | https://m.edsoo.ru/863e6564

4 XuMu4yeckuid cocTaB KileTkd. Boma wu 1 0 0 bubmuorexa [JOK
MHHEpPAJIbHBIE COJIA 27.09.2023 | https://m.edso00.ru/863e674e

bu6mmoreka [IOK

> bemxu. Coctas u ctpoerme bemkos . 0 0 04.10.2023 | https://m.edso00.ru/863e6b72
depMeHTHI — OMOJIOTUYECKHE

. JIab 6ota Ne 1
6 zia/IT;;/II:SIj;ngII(aTa?IHOTEIfgcT:)? paei(T(I)/IT;HOCTI/I 1 0 0.5 Eubmrorexa TOK
' 11.10.2023 | https://m.edso0.ru/863e6b72
(dbepmeHTOB (Ha TmpUMepe aMuiIasbl WU
KaTaJia3bl)»
bubmuoreka [JOK

! Y TIEBOJBI. JIIH et 1 0 0 18.10.2023 | https://m.edso0.ru/863e6870

bubmuoreka [JOK

8 Hyxneunoseie kucnoret. AT® . 0 0 25.10.2023 | https://m.edsoo.ru/863e6d5c

9 Hcropus m MeTOABl H3YYEHUS KIETKU. 1 05 0 bubnuoreka [IOK
Kinerounas teopust ' 08.11.2023 | https://m.edsoo.ru/863e6e88

10 KieTtka xak 1eaocTHas )KUBas CHCTEMa 1 0 0 5.11.2023



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

CtpoeHue  JyKapUOTHYECKOW  KIJIETKH.
Jlaboparopuas pabora Ne 2 «l3yuenue

CTPOSHUSI KIETOK pPACTCHUH, IKUBOTHBIX Bubmaorexa IIOK
11 . ’ ’ 0 0.5 https://m.edso0.ru/863e6ff0
rpubOB W OaKTepHii MOJ MUKPOCKOIIOM Ha 22.11.2023 https://m.edso0.ru/863e716¢
TOTOBBIX  MHKpoOIpenaparax ¥ HuX T '
OIICAHUEC
bubmmoreka [{OK
12 O6mer BEmECTB M METa60MI3M 0 0 29.11.2023 | https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK
13 PoTocHHTE3. XemoCHHTE3 0 0 06.12.2023 | https://m.edsoo.ru/863e7c98
. bu6mmoreka [IOK
14 Jmepreruacckuii oomen 0 0 13.12.2023 | https://m.edsoo.ru/863e7aae
Kuznenneli 1MKI ~ KIeTKU.  [lemenue
.M . JIab 6ota Ne 3
15 zﬁe;g;mnegzl? Mniozg a;OIE)JI::TﬂKgi Egiqma 0 0.5 bubnmorexa HOK
' 20.12.2023 | https://m.edsoo.ru/863e7dc4
KOperika JTyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
16 buocunte3 Oenka. Peakmus wmaTpudHOTO 0 0 bubmuorexa [JOK
CHHTE3a 27.12.2023 | https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancrums — Guocuntes benka 0 0 10.01.2024 | https://m.eds00.ru/863e796e
bu6mmoreka [IOK
18 Hexneroumbic Gopmbi KH3Hi — BupycH! 0 0 17.01.2024 | https://m.edsoo.ru/863e7540
bubmuoreka [JOK
19 ®dopMbl pa3MHOKEHUST OPTaHU3MOB 0.5 0 24.01.2024 https://m.edso0.ru/863e81b6
T https://m.edso0.ru/863e831e
. bubmuoreka [JOK
20 Meitos 0 0 31.01.2024 | https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE TMOJIOBBIX KJIETOK.
Onnoa0TBOpEHHE.
21 JlabopatopHass pabota Ne 4 «M3yueHue 0 0.5 bubmorexa HHOK

CTpPOEHHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpernaparax»

07.02.2024

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bubmuoreka [JOK

22 | MmauBHAyaTbHOC Pa3BHTHE OPTaHH3MOB 0 0 14.02.2024 | https://m.eds00.ru/863¢8436

23 I'eneTnka — Hayka O HacIEACTBEHHOCTH U 05 0 bubnuorexa [JOK
W3MECHUYUBOCTH ' 21.02.2024 | https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HacJeI0BaHUs 0 0 bubnuorexa [JOK
IpU3HAKOB. MOHOTHOPUIHOE CKpELIBaHKE 28.02.2024 | https://m.edso0.ru/863e8878

o5 JurubpuHoe CKpeIllMBaHHUE. 3aKoH 0 0 bubnuorexa [JOK
HE3aBHCHUMOT'O HACJIEJIOBAaHUS TPU3HAKOB 06.03.2024 | https://m.edsoo.ru/863e89a4
CuerieHHOE  HaCJIeJIOBaHWE IPU3HAKOB.

0 "

26 pesmraros | wonoraGpmwora 0 05 u6miorera LIOK
pesy UL ' 13.03.2024 | https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEUTUBAHUS Y JPO30(PHITHI
Ha TOTOBBIX MHKPOTIPEIIapaTax»

27 I'eneruxa nosa. HacnenoBanue nmpu3HaKkos, 0 0 bubmuorexa [JOK
CIIEIUIEHHBIX C ITOJIOM 20.03.2024 | https://m.edso0.ru/863e8c60
N3MeH4ynBOCTE. Henacnencreennas
M3MEHYUBOCTh. Jlaboparoprast padora Ne 6.

28 Nzyuenune MO T (DUKAITTOHHOM 0 05 bubnuoreka [IOK
U3MEHYHUBOCTH, MOCTPOEHHUE ' 03.04.2024 | https://m.edsoo.ru/863e8efe
BAPUAIIMOHHOTO pAJa ¥ BapHALMOHHOU
KpUBOM»

HacnencrBennas U3MEHYUBOCTb.

29 Ha6opafopHa;1 padora Ne 7. «AnHanu3 0 05 0.04.2024 B.I/I6J'II/IOTeKa [HOK
MyTauuid y Jpo3o(duiabl Ha TOTOBBIX https://m.edsoo.ru/863e8¢efe
MUKpOTpernaparax»

bubnuoreka [JOK

30 T'enernia senopeia 0 0 17.04.2024 | https://m.edso0.ru/863e8d78
PeszepBHbiit  ypok. O6oOmieHne mno Teme

31 «HacnencTBeHHOCTD u N3MEHYNBOCTD 1 0 24.04.2024
OpPraHU3MOB»

bu6mmoreka [JOK
32 Certexius kak Hayka 1 npouece 0 0 08.05.2024 | https://m.edso0.ru/863e9214



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33 Metoibl U TOCTUKEHHS CEJEKIIUU PACTEHHI 1 0 bubnuorexa [JOK
Y KUBOTHBIX 15.05.2024 | https://m.edsoo.ru/863e9214
bubmmoreka [{OK
34 buoTtexHonorus kak oTpacib MporU3BOJICTBA 1 0.5 22.05.2024 | https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 3

[TPOTPAMME



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

11 KUIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bceero Koutposibhbie | HpakTivieckne H3Yy4YeHH s o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypesI
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 0 bubmmorexa LIOK
01.09.2023 | https://m.edsoo.ru/863ea20e
2 Wctopus pa3BuTHs TOpeacTaBICHUH 00 1 0 bubnuorexa [JOK
HBOJTIOIIUHT 15.09.2023 | https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Mukpossostrons 1 0 22.09.2023 | https://m.edsoo.ru/863e9cle
[Momymsiust  Kak  3JeMEHTapHAs eIUHUIA
4 BH/Ia ¥ 3BoJonnH. JlaGopaToprast paboTa Ne 1 05 ]?I/I6JII/IOTeKa [HOK
1 «CpaBHeHUE BHUIIOB o 29.09.2023 | https://m.edso0.ru/863e99c6
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBwkymue cuibl (3JIeMEeHTapHbIE (PaKTOPHI) 1 0 bubnuoreka [IOK
3BOJIIOIUH 06.10.2023 | https://m.edsoo.ru/863e9da4
N bubnuorexa [JOK
6 Ecrectsenupiii 0160p 1 ero popmet . 0 13.10.2023 | https://m.edso0.ru/863e9ed0
PesynbTarsl ABOJIIOLIMHU:
MIPUCTIOCOOIEHHOCTh OpraHu3MoB u
7 BHUI000pazoBanue. JlabopartopHas padota Ne 1 05 B.I/I6J'II/IOTeKa [HOK
2 «Onucanue MPUCTIOCOOICHHOCTH 20.10.2023 | https://m.edsoo.ru/863e9fde
opranusma u eé OTHOCHUTEIIHOTO
XapakTepa»
8 HanpasiieHus u myTu MaKpO3BOJIIOLMH 1 0 bubmorexa LOK
10.11.2023 | https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BoMIOIINN 1 1 0 17.11.2023
10 Ucropust ku3Hu Ha 3emie M METOJbl €€ 1 0
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U3Y4EHHUS 24.11.2023
11 ['unoTe3bl MPOUCXOXKACHUS KU3HU HA 3eMIIe 0 bubmorexa HOK
01.12.2023 | https://m.edsoo.ru/863ea5a6
12 PazButne xu3Hu Ha 3emie MO 3paM U 0 bubnuorexa [JOK
nepuoaam 08.12.2023 | https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIbl IBOJIIOIIUN PACTUTEIIHLHOTO
13 u KUBOTHOTrO Mupa. IIpaktuueckas pabota 05 bubnuorexa [JOK
Ne 1 «M3yyeHue HCKOMAEMBIX OCTAaTKOB ' 15.12.2023 | https://m.edsoo.ru/863ea8bc
PACTEHHIA W )KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHasi  cUCTeMa  OPraHUYecKOro 0 bubnuorexa [JOK
Mupa 22.12.2023 | https://m.edsoo.ru/863ea48e
bu6moreka [IOK
15 IBOIIOMHS HENOBEKA (AHTPONIOTEHES) 0 29.12.2023 | https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 Jlpwicymue cuitpi (($akTopet) aTponorenesa 0 12.01.2024 | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJHU DBOIIOLHNA YEJIOBEKA 0 19.01.2024
18 UenoBeueckue  pachl M NPUPOJHBIE 0 bubmuorexa [JOK
ajanTaliiy 4ejIoBeKa 26.01.2024 | https://m.edsoo.ru/863eaea?2
PesepBubii  ypok. OO000mIeHHE 1O TeMe
19 «BO3HUKHOBEHHWE U pa3BUTHE JKU3HU Ha 0 02.02.2024
3emiie»
20 DKoJIorus Kak HayKa 0 09.02.2024
21 Cpenpl  oOuTaHuss M DKOJOTHYECKHE 0 bubnunoreka [JOK
(bakTopsl 16.02.2024 | https://m.edsoo.ru/863eafec
AbGuotndeckue (daktopel. JlabopaTopHas
pabdora  Ne 3.  «Mopdoaoruueckue
22 OCOOCHHOCTH pACTEHUN W3 pPa3HBIX MecCT 05 bubnunoreka [JOK

oOutanusy». JlaGopatopHas pabota Ne 4.
«BnusiHMe cBeTa Ha pPOCT W pa3BUTUE
YEpPEHKOB KOJIeycay

01.03.2024

https://m.edsoo.ru/863eb10e
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https://m.edsoo.ru/863ea6be
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https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuoreka [JOK

23 buorueckue paxroper . 0 15.03.2024 | https://m.eds00.ru/863eb348
DKOJIOTHYECKHE XapaKTEePUCTUKH
24 nonymsauun. [Ipaktuueckas pabora Ne 2 1 05
«[Togcuér MIOTHOCTH MOMYISIIMM pa3HBIX ' 15.03.2024
BUJIOB PACTECHHIN»
bubmmoreka [{OK
25 CoobmecTsa opranusMos — OuoeHo3 . 0 22.03.2024 | https://m.edsoo.ru/863eb46a
bubmmoreka [{OK
26 IKOJIOTHHECKHE CHCTEMEL (IKOCHCTEMEI) . 0 22.03.2024 | https://m.edsoo.ru/863eb46a
v | S o ; B 10K
DAMIIBL. 05.04.2024 | https://m.edsoo.ru/863eb5fa
skocucteM. CyKieccus
o8 [IpuponHble sKOcHCTEMBI. AHTPONOTEHHBIE 1 0
9KOCHCTEMBI 12.04.2024
29 buochepa — TrTmobambHas 3KOcCHCTEMaA 1 0
3emiu 19.04.2024
3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuoreka [IOK
30 o6uochepsl . 0 6.04.2024 https://m.edsoo0.ru/863ebb5e
bu6mmoreka [JOK
31 UYenoseuecTBo B Onocdepe 3emiun 1 0 6.04.2024 https://m.eds0o.ru/863ebd16
39 CocymiecTBoBaHue MIPUPOIbI u 1 0 3.05.2024
4yeJl0BeYeCcTBa
PeszepBHblit  ypok. OO06oOuieHHe  TeMbl bubnuorexa [IOK
33 «Coo0111ecTBa U SKOJIOTUYECKHE CHCTEMBI» 1 0 17.05.2024 https://m.edsoo.ru/863ebale
OBIIEE KOJIMYECTBO YACOB I1O0 33 25

I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECNEYEHUE OBPA3OBATEJIBLHOIO
MPOLIECCA:

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ1S1 YYEHUKA':
A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunnk «O6mas Ouonorus. 10-11
KJIAcC»

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Tematnueckoe ¥ TOYpOYHOE IIJITAHUPOBAHME MO OWUOJIOTUM K YYCOHHKY:
Kamenckuii, B.B. KpukcynoB E.A, Ilaceunuk A.A: «O6mas Ouonorusa. 10-11
KJIACChI».

T.A. KoznoBa. U3narensctBo «Ik3amen» 2008 r.

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETHU
HNHTEPHET:
bub6mnorexa IIOK
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