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HOACHUTEJIBHAA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJIOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJieNieHHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKaHUS Y4YeOHOro mpeaMeTa
«buonorus» cocraBuiv: KoHLenTtyaiabHble Tnonoxkenus DIroC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJEp)KaHus, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENIX U
NPUHIMNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit ®enepannu, a TakkKe TMOJOXKEHUS O
cnenugurke OMOJOTUU, €€ 3HAUeHUH B TTO3HAHUU JKUBOU MPUPOABI U 0OecTiedeHun
CYLIECTBOBaHUA 4esoBedecKoro oodmecta. CoriacHO Ha3BaHHBIM IMOJIOKEHUSIM,
OIpeeNieHbl OCHOBHBIE (DYHKIIMU MPOTrpaMMBbl IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruu Ja€T NpelacTaBiIeHUE O MLendax, o0 obuiei
CTpaTeru OOy4YeHHUs, BOCIHUTAHHUSA U Pa3BUTUSA OOYYAIOIIUXCS CPEICTBAMHU
yueOHoro mpeamera «buosorus», omnpenenser 00s3aTeIbHOE MNPEIMETHOE
Collep)KaHHe, €ro CTPYKTypy, paclpeleieHue Mo pasjenam U TeMawm,
PEKOMEHYEMYIO TOCJIE0BATENbHOCTh U3YUYEeHHsI yUeOHOTO Marepuaia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKM OOpa30BaTEIbHOTO
mpoIiiecca, BO3PACTHBIX 0COOEHHOCTENH 00yUYaroIInXCsl.

B nporpamMe mno OuONIOrMM TaKXe YYUTHIBAIOTCA TpeOOBaHMS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M MPEIMETHBIM pe3yibTaTaM
oOydyeHHss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4e€OHO-IIO3HABATEIbHOMN
NeATeNbHOCTU/Y4eOHbIX JACHUCTBUM O0O0Yy4YaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHUS
OHOJOrNYecKoro 00pa3oBaHMs.

B nporpamme no 6uonoruu (10—-11 kiaccel, 6a30BbIil ypOBEHB) peain30BaH
NPUHLMI MPEEMCTBEHHOCTH B H3Yy4Y€HUM Ouoioruu, Ojarogaps 4emy B HeW
IIPOCMATPUBAETCA HANpPAaBICHHOCTh HAa PpPa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBAaHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHMS,  LEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTHYECKOr0 MBIIUICHHUS, IPEACTABICHUNA O 310POBOM
o0Opa3e XKHU3HM U OEpeKHbIM OTHOIIEHHEM K OKpYXKaIoIIeW NpUpPOIHOM cpene.
[ToaTOoMy Hapsigy ¢ U3ydyeHHUEM OOIIEOMOIOTMYECKHX TEOPHUH, a TaKKe 3HAHUM O
CTPOEHUU JKUBBIX CHCTEM PA3HOI'0 PAaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHHUMaHHUE HCIOIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEAHEBHOM KU3HU JUIsl PEIICHUs MPUKIAAHBIX 3a/1a4, B
TOM 4Hclie: NpOo(UIAKTUKY HACIEACTBEHHBIX 3a00J€BaHUU YEJIOBEKA, MEIUKO-
Tr€HETHYECKOI0 KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
1€JeCO00pa3HOro TMOBEACHUS B OKPYKAIOIIEH MNPUPOJHOM cpele, aHaliu3a
BJIUSIHUSL XO3SIMCTBEHHOM NESTEIbHOCTH YEJOBEKa HA COCTOSHUE MPHUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CUJICHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
ydueOHOro mpenmera «buomorus» mpoauKTOBaAaHO HEOOXOIUMOCTHIO 0OEeCTICUEHUs



YCIIOBUM JJIS PEIICHHS] OJHOM M3 aKTyaJbHBIX 3aJlay IIKOJLHOTO OMOJIOTMYECKOrOo
oOpa3oBaHus, KOTOpass mpennonaraeT (opMuUpoBaHHe y  OOydaromuxcs
CHOCOOHOCTH aJlaliTUPOBAThCS K M3MEHEHUSM JMUHAMUYHO pPa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUpA.

buonoruss Ha ypoBHe cpeaHero ooOiiero oOpa3oBaHHS 3aHUMAET BaKHOE
Mecto. OHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHHE MHpa, paclIupsieT U 0000IIaeT 3HaHUA O KUBOM IpHUpoOae, €€
OTJIUYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHM3alMiyd W 3BOJIOLMH, CO3AAET
YCIOBUSL  JAJNSi:  TIO3HAHMS ~ 3aKOHOB  JKUBOW  TMPHPOABI,  (POPMHUPOBAHUS
(GyHKUMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasa
’KU3HHU, SKOJIOTUYECKOTO MBINIJICHHSI, IEHHOCTHOTO OTHOIICHHS K KHBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMONOTHS UMEET TAK)Ke IS PEHICHHUS BOCTUTATEIBHBIX U
pa3BHBAIOLIMX  3aJad  cpeaHero  odmero  oOpa3oBaHUA,  COLMAIIM3AINU
oOyuaromuxcs. M3ydyenune 6uonorun obecnedynBaeT yclioBUsA Mg (HOPMHUPOBAHUS
WHTEIUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX ¥  HWH(QOPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOW KYNBTYpPBI, CIIOCOOCTBYET WHTETpalld OMOJOTHYECKHX 3HAHUU C
NPECTABICHUSAMU U3 APYTUX YU4EOHBIX MPEAMETOB, B YACTHOCTH, (DU3UKH, XUMHH
u reorpaduu. Ha3BaHHbIE MOJOKEHHUS O NpeIHAa3HAYEHUH Y4eOHOIo MpeaMeTa
«buonorus» CcoCTaBWJIM OCHOBY [Jsi ONpENEJICHUs NOAXO0JI0B K OTOOpY H
CTPYKTYPUPOBAaHUIO €ro COJAEp)KaHUsA, MPEACTABICHHOIO B MPOrpaMme IO
Ouosoruu.

Ot60p conmepkanusi yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3ULUNA KYJIbTYpOCOOOPA3HOrO MOJAXOAa, B COOTBETCTBHM C
KOTOPBIM OO0yd4aronifecst JOHKHBI OCBOWTH 3HAHWUS M YMEHHS, 3HAUMMBIC IS
dbopmupoBaHus 0OIIEH KyJIbTyphbl, OMNpPEACIAIONIUE aJCKBAaTHOE I[OBEJICHUE
YeJIoBEKa B OKpYXarouled MpUpOAHON Cpese, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U TPAKTUYECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOH cHUCTeME 3HaHUU
3aHMMAIOT 3JEMEHTBI COJIEPKAHMSI, KOTOPBIE CIY>KaT OCHOBOM Ju1si (pOopMUpPOBaHUS
IIPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHE MHUpA U
[EHHOCTHBIX  OPHUEHTAIMAX  JMYHOCTH,  CIIOCOOCTBYIOIIUX  T'yMaHHU3AIHH
OHOJ0rnYecKoro o0pa3oBaHHsl.

CtpyKkTypupoBaHHE COJAEpX aHUs Y4eOHOro maTepuaia B HIpOrpaMMme IO
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HaHUM 00
OTJIUYUTENbHBIX OCOOEHHOCTSX KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aiuu u
ABOJIOLIMHU. B COOTBETCTBUU € 3TUM B CTPYKTYype ydeOHOTO mpenmera «buomorusy»
BBIJICJICHBI CIIEAYIOIINE COoAepKaTelbHble TUHUU: «buonorus kak Hayka. MeTobl
HAYYHOTO TO3HaHMA», «KieTka kak Oumonoruyeckas cucremay, «OpraHusM Kak



Oouonoruyeckas cuctemay, «CuctemMa U MHOrooOpasue OpPraHHMYECKOro MUpay,
«IBOTIONHUS )KUBOU TIPUPOJIBI», « IKOCUCTEMBI U TPUCYIIIUE UM 3aKOHOMEPHOCTH.

enp u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYYalOUMMUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATLHOMN
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHHE YMEHHM
WCIIOIb30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KM3HEHHBIX TTPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueoHoro npeamera «buosorus» Ha 6a30BOM
YpOBHE 00€ecreurnBaeTcsl pelieHueM CIIeyIOUIUX 3a1au:

OCBOCHUE OOYYAIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOMU
Uit OpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJ[aX HAy4YHOT'0 MO3HAHMS, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSAX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AINH, BHIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y 0OyyarOmMXCS TMO3HABATEIbHBIX, HWHTEIJICKTYalbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOIIECCE aHadu3a JaHHBIX O MyTSAX pa3BUTUSA B
OMOJIOTMM HAy4YHBIX B3TJISAJOB, MAEH M MOAXOJOB K HM3YUYECHHIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3aIlNY;

CTaHOBJIEHHE Yy OOydYalIIUXcsid OOWed KyJIbTypbl, (PYHKIUMOHAIBHOU
IrPaMOTHOCTHU, Pa3BUTHE YMEHUN OOBICHSTH U OLICHUBATH SBJICHUS OKPYKAIOIIETO
MHpa >KMBOW MPUPOABl HA OCHOBAHUM 3HAHWM M OMbITA, IMOJYYEHHBIX MPU
M3y4eHUU OUOJIOTHUH;

dbopmupoBaHue y OOydalIMUXCs YMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUU B MPAKTUYECKOW JEATEIIbHOCTH 4YeJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTU TO3HAHMS YEJIIOBEKOM KUBOU
MPUPO/JIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHUS K HEH, COOTIOICHUS AITUIECKUX
HOPM TIPU NPOBEICHUN OMOJIOTHYECKUX UCCIIEIOBAHMUIT;

OCO3HAHWE IICHHOCTH OHWOJIOTUYECKUX 3HAHUM JJisi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOUN KyIbTYpHhI, 1isl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEIHEBHOM KU3HU JJISI
OILICHKU MOCJIEICTBUI CBOEH JESATEILHOCTH M0 OTHOIICHUIO K OKPYXKaIOIIeH cpeje,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKA
3a00JIeBaHMI.

B cucreme cpennero o6Gmiero oOpaszoBanusi «buonorusi», mzydaemas Ha
0a30BOM ypOBHE, SIBISIETCS OO0SI3aTE€IbHBIM Y4YEOHBIM MPEIMETOM, BXOISIIUM B
cocTaB npeaMeTHOM obnactu « EcTecTBEeHHO-HAYUYHBIE PEIMETHDY.



JI1st u3yuenus 6uogoruu Ha 6a30BOM YPOBHE CPeJIHETO 00111ero o0pa3oBaHus
otBoauTcs 68 yacoB: B 10 kmacce — 34 4gaca (1 gac B Henmemo), B 11 kmacce — 34
yaca (1 yac B He/ieII0).



COIEPKAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKON, ICTETUKON U MPaBOM.
Ponp Ouonorun B (GOpMHPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI MUpA.
CucreMa OMOJIOTMUECKUX HAYK.

MeTo1bl TO3HAHUA )KMUBOW PUPOABI (HaOIIOAEHUE, SKCIIEPUMEHT, OIIMCaHUE,
U3MEpEHUe, KiIacCU(pUKalMs, MOJEIUPOBaHUE, CTaTUCTUYECKass o00paboTka
JaHHBIX ).

JdeMoHCcTpanum:

[Toptpersr: Y. dapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeToAbl MO3HAHUS KUBOU MPUPOIBI.

JlaGopaTopHblie U NPaAKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «Vcmonp3oBaHue pazaIUYHBIX METOJOB MpPH
U3Y4YeHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl H UX OPraHU3ALMS.

JXKusble cucteMbl (0MOCHCTEMBI) KaK MpeAMET u3ydeHus: ouonoruu. Otnuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHH OpraHU3alud OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OpPraHU3MEHHBIM, MOMYJIALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIIeHOTHYECKHIT ), OnochepHbIH.

JdeMoHcTpanum:

Tabnuupl u cxembl: «OCHOBHBIE NMPU3HAKU JKU3HUY», «YPOBHU OpraHU3ALMNU
YKUBOU IIPUPOIBI.

O6opynoBanue: mojienb Moiekyisl JIHK.

Tema 3. XuMH4YeCKHI COCTAB M CTPOCHHE KJIETKH.

XUMHAYECKAN COCTAaB KJIETKU. XHUMHUYECKUE OJJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKPO3JIEMEHTHI. Bo/la 1 MUHEPAJIBHBIE BEIIECTBA.

@OyHKIHM BOABI W MHUHEPAIBbHBIX BewlecTB B KieTke. lloxnepxkanune
OCMOTHYECKOTr0 OasaHca.

benku. CoctaB U cTpoeHHe O€IKOB. AMUHOKUCIOTHI — MOHOMEpPHI OENKOB.
He3ameHnmMble 1 3aMEHHMbIE aMHUHOKHUCIOTBI. AMMUHOKHUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MOJEKy/Ibl (MEepBUYHAsA, BTOPUYHAS, TPETHUYHAS H
YeTBEpTUYHAsA CTPYKTypa). XHUMHYECKHE CBOWCTBa OenkoB. buomoruueckue
(GyHKUMN OENKOB.



depmeHThl — Ouosiormdyeckue kartanusatopel. CtpoeHue (depmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuu@uuHocts. KodepmeHTsl. ButamuHsbl.
Otnnuust GepMEHTOB OT HEOPraHUYECKUX KaTalln3aTOPOB.

VYrneBoapl: MoHOcaxapuibl  (TJIrOko3a, pubo3a u  Ae30Kcupudo3a),
aucaxapuabl  (caxaposza, JIakTo3a) M ModMcaxapuabl (Kpaxmall, TJIUKOIeH,
Hesoo3a). buonorndyeckue GyHKIUN YTIE€BOOB.

Jlununael:  Tpurnuuepuasl, Gochomunuasl, crepouabl. [ 'uapoduIbHO-
ruapopoOHble  cBoWcTBAa. buonorundeckue @yHkuum aunuaoB. CpaBHEHHE
YII€BOAOB, OEJIKOB U JIMIHUJIOB KAK UCTOYHUKOB 3HEPTHUH.

HyxnennoBsle kucnorsl: JHK wu PHK. Hyxneotuasl — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenne u ¢pynkuuu JJHK. Crpoenune u pynkunu PHK.
Bunst PHK. AT®: ctpoenue u QpyHKIIUU.

[uronorusa — Hayka o kierke. Kiietounas Teopust — npuMep B3aMMOJIEUCTBUS
uae 1 pakToB B HAYYHOM MO3HAHUU. MEeTO/Ibl U3yUYEeHHUsI KIETKH.

Knerka xak 1nenoctHas >kuBasg cuctema. OOmMe NpU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
cUCTEMa CUHTe3a OenKa.

Tunsl KIETOK: 3yKapuoTHYecKas M npokapuoTudeckas. (OcoOeHHOCTH
CTpOeHUsl IpoKapuoTudyeckoil kinetku. Knerounas crenka Oakrepuit. CTpoeHue
IYKAPUOTUYECKOW KJIETKUM. (OCHOBHBIE OTJIWYUSl PACTUTEIBHOMW, >KUBOTHOW U
IpUOHON KJIETKH.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, MIIMKOKAJIMKC, UX
¢ynkuuu. [Inazmaruyeckas memOpana, €€ cBoiictBa u pynkuuu. lluronnasma u eé
opranoujipl. OnHomemOpanHbie opraHounbl kietku: JIIC, ammapart ['onbmxu,
m30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbBl KIETKH: MHUTOXOHJPHH, IUIACTHBI.
[Ipoucxoxaenne MuUTOXOHApUNA W TuacTua. Bunel mimactun. HememOpaHHbIe
OpraHOUbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIUM OPraHOUIOB KIETKU. BritoueHus.

SAnpo — perynsatopHbiii neHTp kieTku. CTpoeHue siapa: sjnepHas o00JI0vKa,
KapuoIlIa3Ma, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIETKE.

JlemoHcTpanum:

Iloptpersl: A. JleBenryk, P. I'yk, T. llIann, M. lneinen, P. Bupxos, Jx.
Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneieHue XUMHUYECKUX JJIIEMEHTOB B HEXHUBOH
npupoze», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B KUBOU IIPUPOJIE.

Tabmuuel u cxemsl: «llepuonnueckas TabnMIa XUMHUUYECKHX 3JIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BoJbl», «brnocunTes 0enka», «CTpoeHre MOJIEKYIbl OesKa,
«Ctpoenue pepmenrta», «Hyxnennossie kuciotel. JJHK», «CTpoeHne mMonekymbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTpOECHUE KUBOTHOM KIETKH»,
«CTpoeHue pacTuTeabHON KIeTKn», «CTpOeHHE NPOKAPUOTHUYECKON KIETKU»,
«CTpoeHue siapa KIeTKu», «YTIeBOIbD, «JIunuasn.

O6opyoBaHue: CBETOBOM MMKPOCKOI, OOOpYyJOBaHUE HJisi NIPOBEICHUS
HAOJIOICHUM, M3MEPEHMM, SKCIEPUMEHTOB, MUKPONPENapaThl PACTUTENIbHBIX,
KUBOTHBIX U OaKTepUATIbHBIX KIETOK.

JlaGopaTopHble 1 MPpaKTHYeCKUe PadOThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIUTHYECKONW aKTUBHOCTU
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WM KaTaasbl)y.

Jlabopatopnass pabora Ne 2. «UM3ydeHue CTpOEHHUsS KIETOK pACTCHH,
KUBOTHBIX M OAKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnapaTrax U HX
OMHCAHUEY.

Tema 4. ’KusHenesITeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTa0oIu3M. ACCUMUIIAIUS (TJIACTUYECKUN 0OMEH) U
JUCCUMIIISIIIUSL  (SHEPTeTUYECKU OOMEH) — JB€ CTOPOHBI €IUHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUs BELIECTB M DHEPrMM B MOHUMAHHUH
MeTaboau3ma.

Tunsl oOMeHa BenlecTB: aBTOTPO(HBINA U reTepoTpodHbIi. Posib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunte3. CpetoBass u TemMHOBas (a3pl (¢orocuHTe3a. Peakuuu
dbortocunTe3a. IPPekTUBHOCTh POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A IJIsl KUZHU
Ha 3emiie. Biusinue ycnoBuid cpenbl Ha (POTOCHHTE3 M CIIOCOOBI TIOBBIIICHUS €T0
MPOJYKTUBHOCTH Y KYJbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIoIIue OakTepuu. 3HAaUeHHE XEMOCHUHTEe3a IS
KU3HU Ha 3eMIIE.

OHepreTuueckuii oOMeH B kjeTke. PaciiernsieHue BelecTB, BbIAEIECHUE U
AKKyMYJIMpPOBAaHHE DSHEPrMM B KIETKE. OTalbl 3HEPreTHYecKoro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe oxkuciaeHue, WIH KIETOYHOE
JbIXaHUE. OKucauTenbHOe dbochopunupoBanue. D¢ heKTUBHOCTH
HHEPreTUYecKoro oOMeHa.

Peakiiun wmatpuuHoro cuHrte3a. [enermueckas wunHdopmauus u JIHK.
Peanuzauus reHetndeckoil mHpopmanuu B KieTKe. ['€eHETMUECKMH KOJI U €ro
cBoiicTBa. Tpanckpunuusi — matpuunbiii cuHte3 PHK. Tpancusinus — 6uocunres
Oenka. Ortanbl TpaHcsuuu. KoaupoBanue amMuHOKUCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Heknerounsle popMbl xu3Hu — BUpYchl. ctopus otkpsiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTpPOEHHUS M JKM3HEHHOTO LMKIJIA BHPYCOB.
bakrepuodaru. bosesHun pacTeHuil, XUBOTHBIX U YEJIOBEKA, BbHI3HIBACMBIC
Bupycamu. Bupyc ummynonedunmra yenoseka (BUY) — BozOyaurens CIIN/a.



OOpatHas  TpaHCKpunuus, peBepraza W uHTerpasza.  lIpodunaktuka
pacnpoCTpaHEeHHs] BUPYCHBIX 3a00J€BaHUM.

JdeMoHCcTpanum:

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

Tabmuupl u cxembl: «Tunbel nutanusy, «Metabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Xioporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTpoeHune u pyHKIMOHUpOBaHUE reHa», «Cunrte3 Oenka», «'eHeTHYecKuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monenu-anmummkanuu «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enka», «CTpoeHHEe KIETKI», MoAenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHNU3MOB.

Kierounslii 1muki, wiv KU3HEHHbIM LUKA kieTku. MHTepdaza u mutos.
[Ipouecchl, mpotekatouue B uHTepdasze. Pemnmukanus — peakiuss MaTpUYHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHOTHIIL.
JluniouaHbld W TAIUIOWJIHBIA ~ XpOMOCOMHBIE  HaOopbel.  XpOMAaTHJIBL.
[{uTonornyecKkue OCHOBBI PAa3sMHOXKEHHS W HMHAUBUAYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenue kierkn — mMuto3. Cragun mutosa. [Ipomeccel, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. bUOJIOTUYECKUN CMBICII MUTO34.

[Iporpammupyemas ru0enb KIETKH — aronTo3.

®opMBbI pa3sMHOKEHUS OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecronoro
Pa3MHOXKEHMS: JEJIEHUE HAJABOE, IIOYKOBAHME OJHO- M MHOTOKIIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KJIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HAYEHUE ISl CEIEKIINH.

[losioBOE pa3MHOXKEHHE, €70 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu meiosa. Ilpoueccel, mpoucxoasume Ha CTaausX Meno3a.
IToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonorndeckuii cmbicin u
3HAYCHUE Meno3a.

['ameTtorene3 — mpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[losioBbIe *ene3bl: CEMEHHUKH W SIMYHUKU. OOpa3oBaHUE M PA3BUTHE IOJOBBIX
KJIETOK — TaMeT (CIepMaTo30M, SIMIEKIeTKa) — CHEpPMaTOreHe3 U OBOICHES3.
OcoOE€HHOCTH CTpPOEHMsI SULEKIETOK M crepMaTo3ousioB. OII010TBOPEHHE.
ITapTenorenes.

NunuBuayanbHoe pa3BuTHEe (OHTOTE€HE3). OMOpHUOHAIBLHOE  Pa3BUTHUE
(aMOpuorenes). tanbl ’MOPUOHAIBHOTO PAa3BUTHS Yy MO3BOHOYHBIX KUBOTHBIX:
apoOsieHne, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHS: TpsIMOE, HempsaMoe (JIu4uHOuYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHHU, CTAIUU PA3BUTHA.

JdeMoHcTpanum:

Tabmuupl U cxembl: «@DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJOTBOPEHUE Yy UBETKOBBIX pacTeHUN», «BereratTuBHOE pa3MHOKEHHUE
pactenuit», «Jlenenue wietku Oaktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounsiii nukim», «Pemmmkanusa JHK», «Mwuto3y,
«Menio3», «llpsmoe n HenpsMoe pa3sBUTHEY, «['aMeTOreHe3 y MIIEKOIUTAIOIIUX U
yenoBeKka», «OCHOBHBIE CTaIUM OHTOTECHE3a.

O6opynoBanue: MUKPOCKOTII, MUKPOIIPENAPATHI «CriepMaTo30U/1bl
MJICKOTIUTAIOLIETO», «SNIEKIeTKa MIEKONUTAIEro», «KapuoknHe3 B KIETKax
KOpelIKa JyKa», MarHUTHAas MOJEJb-allUIuKausa «/leneHne KIETKu», MOJENb
JIHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble 1 MpaKTHYeCKUe PadOThI:

Jlaboparopnast pabora Ne 3. «HabGmromeHue mMuTO3a B KIETKaX KOHYMKA
KOpEUIKa JyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlaboparopnasi pab6ora Ne 4. «l3yueHue CTpOEHHUS TOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsieACTBEHHOCTh U HK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3agaun reneTuku. Mcropus pa3Butus reHeTUKU. Posib nuronoruu
U HSMOpPHUOJIOTUM B CTAHOBIICHHM TE€HETUKH. BKian poccuilckux u 3apyOe’KHBIX
V4E€HBIX B pa3BUTHE TEHETHUKU. MeTOJbl TEHETHUKU (TUOPHUI0IOTUUECKUH,
LUTOTCHETUYECKUHN, MOJEKYISIpHO-TeHeTH4YeCKUii). (OCHOBHBIE T'€HETUYECKUE
NOHATHS. ' eHeTnuecKass CHMBOJIMKA, UCTIOJIB3YEMAs B CXEMAX CKPEIMBAHUM.

3aKOHOMEPHOCTH HACIIEIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE ['. MenaeneM.
MonorubpuaHoe CKpenuBaHue. 3aKoH eAuHOoOoOpa3usi TUOPUIOB IEPBOTO
nokoJieHusi. IIpaBuino JOMUHMpPOBaHUS. 3aKOH PACHICIJICHHUS IPU3HAKOB.
I'unore3a unctorsl ramer. [1onHOE U HEMOJIIHOE JOMUHUPOBAHUE.

JlurnObpuHoe  CKpeliMBaHUE. 3aKOH  HE3aBUCHMMOIO  HAacjeJI0BaHUs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUIHOTO  CKPEUIMBAHMUS.
AHanusupyroniee cKkpenupanue. Vcnonp30BaHne aHaIM3UPYOLIErO CKPEMBaHUS
IUISL OTIpE/IeNIEHNs T€HOTHUIIA OCOOH.

CuennenHoe HacienoBaHue npusHakoB. PabGora T. Moprana 1o
CLCIUICHHOMY HacJIEOBaHUIO I'e€HOB. HapyleHue crernieHnss TeHOB B pe3ybTare
KPOCCHUHIOBEpA.

XpoMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHE KapThI.



I'eneTuka mosia. XpoMOCOMHOE ONPEAEIICHHE MO0JIa. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. I'omoramerHsle W reTeporaMeTHble opraHusMbl. Hacnenosanue
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.

N3menunBoCTh. BUibl N3MEHUMBOCTH: HEHACIIEACTBEHHAs U HACJIEICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTU.  XapaKTepUCTUKA
MOAU(PUKALMOHHON M3MEHUMBOCTU. BapualiMoHHBIN psii M BapuallMoOHHAasi KpUBasl.
Hopma peaknmm npuszHaka. KolMuecTBEHHbIE M KAaYECTBEHHBIE NMPU3HAKH U UX
Hopma peakiuu. CBolicTBa MOAUGPUKAITMOHHON U3MEHYUBOCTH.

HacnencrBenHnasi, wiM TreHOTHIMYECKas, W3MEHUYMBOCTh. KoMOuHaTHMBHas
W3MEHYMBOCTh. Meiio3 U TMOoNoBOM mporecc — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTallmoHHast ”3MEeHYMBOCTh. Kiaccudukanus MyTauuii: reHHbIe,
XpPOMOCOMHBIE, FTeHOMHbIE. HYacToTa ¥ mpuUuMHbl MyTaluil. MyTtareHHble (paKTopsl.
3aKOH rOMOJIOTMYECKHX PSAJOB B HacleACTBEHHOU n3MeHunBocTy H. 1. BaBunosa.

BresnepHas HacienCTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METONbl TEHETHUKHU
YeJIOBEKA: T'CHCAJIOrNUeCKUI, OJIM3HECIIOBRIN, IIUTONCHETUUCCKUN, OMOXUMHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHOE ONIPEECIICHUE TE€HOTUIIA:
[IOJTHOT€HOMHOE CEKBEHUPOBAHUE, N€HOTUIIMPOBAHUE, B TOM YKCIJIE C IOMOILBIO
[111P-anamu3a. HacnencTtBenHnple 3a0oJjieBaHMS 4YelIOBEKAa: TCHHBIC OOJIC3HH,
0OJIE3HH C HACJEACTBEHHOW MPEeapacloI0KeHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckue © reHepaTuBHble MyTanuu. CTBOJIOBbIE KIETKH. [IprHIMIIEBI
3I0pOBOT0 00pas3a *KU3HU, TUATHOCTHKH, MPO(PUIAKTUKN U JICYEHUSI T€HETUYECKUX
O0one3Held. MenuKo-reHeTH4eCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
IE€HETUKHU B IPEIOTBPAIICHUH U JICYCHU U T€HETUYECKUX 3a00JIeBaHUI YeIOBEKaA.

JdeMoHCcTpanum:

IToptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuupt u  cxembl:  «MOHOrMOpUJIHOE ~ CKpEIIMBAaHUE U €ro
LIUTOTCHETUYECKASI OCHOBAa», «3aKOH paCLICIUIEHU M €ro IUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «/lurubpuaHoe  CKpeluBaHUE,
«lluTonornyeckue OCHOBBI JTUTUOPUTHOTO CKpELLUBaHUAY, «Meno3sy,
«B3auMoIeuCcTBUE AJUICIBHBIX TE€HOB», «l'eHeTHueckue KapTel pacTEHUH,
KUBOTHBIX W Ye€JOBEKa», «l'€HeTHKa moJia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLUEIUIEHHOTO ¢ IoNoM», «KapuoTunbel 4emoBeKa M JKMBOTHBIX», «Bumsl
U3MEHUMBOCTHY», «MonudukaunonHas M3MEHUMBOCTH», «HacnenoBanue pesyc-
(bakropay, «I'eneTuka rpymni KpoBu», «MyTaumoHHAsI K3MEHYUBOCTHY.

O6opynoBanue: MoJenu-anIUIMKauud «MOHOTHOPUAHOE CKpEIIMBAaHUEY,
«HenonHnoe pomuHupoBanue», «Jurubpunnoe ckpemmBanue», <«llepekpéct



XpOMOCOM», MHUKPOCKON W MuUKporpenapar «lpo3zoduna» (Hopma, MyTaluu
(bopMBbI KPBUILEB M OKPACKH Tefa), repdapuit «I'opox moceBHON».

JlaGopaTopHblie 1 NpaKTH4YeCKUe padoThbI:

Jlaboparopnasi pabora Ne 5. «/3ydeHue pe3yabTaTOB MOHOTMOPHUIHOTO U
IUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopnas pabora Ne 6. «M3ydenune moanpuKamoOHHON U3MEHYMBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

Jlaboparopnas pabora Ne 7. «AHanu3 MyTanuid y Apo30¢Guiibl Ha TOTOBBIX
MHKPOIIPENApaTaxy.

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue ¥ aHAJIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusl Kak HayKa M IPOLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKALMS.
VYuenne H. WM. BaBwioBa 0 IMEHTpaxX NPOUCXOKACHUS U MHOr0oOpaszus
KyJbTYPHBIX pacTeHUi. LIEHTpbl MpOMCXOXKAEHUS AOMAIIHUX >KUBOTHBIX. CoOpT,
IOpoOJia, ITaMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBbli U MHIUBUYATbHBIA OTOOPHI B
CEJEKIIMM PACTEHUN M KUBOTHBIX. OLEHKa »KcTepbepa. bBIM3KOPOACTBEHHOE
ckpemBaHue — HMHOpuAMHr. Yucrag nuHUsA. CKpellMBaHWE YHUCTBIX JIMHHM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpeniuBaHUE — ayTOPHIMHT.
Otnanénnas rtulOpuauzauus u €€ ycnexu. VICKycCTBEHHBII MyTareHes u
[IOJIy4YCHUE TONUIUIOUAOB. JIOCTHMKEHHUsI CENEKIUU PACTEHUM, >KUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib INPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanus pexomOuHantHod JIHK wu TpaHcrennbix opranu3moB. KiertouHas
nHxeHepusa. Kiietounele KyabTypbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHUE PACTECHUM.
KiloHnpoBaHHEe BBICOKONPOAYKTHBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Okojoruyeckue M dTHUeckue  npobirembl. MO  —  reHeTHYecKH
MOAU(PUIUPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanuu:

Iloptpers: H. U. BaBunos, . B. Muuypun, I'. [[. Kapneuenko, M. O.
MBaHOB.

Tabmuupl 1 cxembl: kapta «LleHTphl TPOUCXOXKIAEHUS W MHOrooOpaszus
KYJIbTYPHBIX pacTeHuin», «Ilopoapl 1oMamHux KUBOTHBIX», «CopTa KYJIbTYPHBIX
pacteHuity, «Otnanéunas ruopuansanusy, «Padborsl akagemuka M. @. Banosay,
«lonumnmonausi», «OO0BEKThl OuOTExXHOJNOTUNY», «KIleTOUHBIE KYyJIbTYphl H
KJIOHUpOBaHue», «KOHCTpynpoBaHuE 1 EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH IUI010B U KOPHEIJIOA0B AUKUX (OPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CeabCKOX03SIHCTBEHHBIE PACTCHUS».



JlaGopaTopHble U MPpaAKTHYeCKHUE PA0dOThI:

Okckypceusi «OCHOBHBIE METOAbI M JOCTHUXKEHHSI CEJIEKIMM PACTEHHl U
AKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SICTBO, JA0OpPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KVIACC

Tema 1. JBoIOIMOHHAS OHOJIOTHS.

[IpennochliKu BO3HUKHOBEHUS 3BOJIIOLIMOHHONM TEOPUHU. IBOJIIOLHUOHHAS
Teopus U €€ MecTo B OMONOruu. BnusiHUE >BOJIIOLMOHHON TEOpUU HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBunerensctBa 3BoJONMH. [lameoHTOnOrMyYeckue: mOCIeq0BATEIbHOCTD
MOSIBJICHUS] BUJOB B MaJ€OHTOJOTMYECKOM JIETONUCH, MEpeXoAHble (QOpPMBI.
buoreorpaduueckue: cxoacTBo u paznuure GayH v Giaop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJCTBA W Pa3NUuUsi SMOPHUOHOB pa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIE, aHAJIOIMYHBIE,
pPYIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEACTBEHHOCTH W OCHOBHBIX METAa0OJMYECKUX MyTeH y BcCexX
OpraHu3MOB.

OpomonronHas teopusd Y. [lapBuHa. I[Ipeanochbliku BO3HUKHOBEHUS
JapBUHU3MA. J[BHOKYIIME CHJIBI HBOJIIOLMU BHIOB 1O JlapBuHY (M30BITOUHOE
pPa3MHOXEHHE MpPU OTPAaHUUYEHHOCTU PECYpCOB, HEONpeneNEéHHas HU3MEHYMBOCTD,
O0opb0a 3a CyllecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boounn (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [lonmynsiius kak eAMHHIa BUAA U SBOITIOLUH.

JBroxymue cuibl ((hakTOpbl) SBONIOLUMU BUIOB B MpHUpoAe. MyTalmOHHBIH
npouecc U KOMOMHATHBHASI W3MEHYMBOCTH. llomynsiuimoHHBIE BOJHBI M Jpeud
reHoB. M3onsuus u Murpausi.

EctecTBeHHBII 0TOOp — HampaBisdomMi Qakrop sBomonuu. DopMel
€CTECTBEHHOT0 0TOOpAa.

[IprcnocOONIEHHOCTh OPraHU3MOB KakK pe3ynbTaT HBodtonuu. I[Ipumepsl
MPUCTIOCOOJIEHUH Yy OpraHu3MoB. ApoMopd03bl ¥ UIHOAAATITALIMH.

Bun wu  BugooGpazoBanue. Kputepun  Buzma. OcHOBHblE  (OpPMBI
BUJ1000pa3oBaHus: reorpaduueckoe, 3K0JIOrHYECKOe.

MakposBomonusi. DopMbl  3BOJIOLMM:  (puileTHYecKas, JHUBEpreHTHas,
KOHBEpIreHTHasl, napajuiesbHas. HeoOpaTuMocTh IBOTIOIMY.

[IpoucxoxeHrue OT HecneuuaaIn3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas pagualus.

JdeMoHCcTpanum:



Iloptpersl: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K.
M. Bap, O. I'ekkenb, . Mromep, A. H. CeBep1ios.
Tabnuuel 1 cxembl: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emiie», «3apobIln

MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc»,  «Popmbl  OopsObBI 32
cyuiecTBoBaHue», «EctecTBeHHbI 0TOOpP», «MHOroo0pasue COpTOB PACTEHUI»,
«MHoroo6pasue  mopoa  KMBOTHbIX»,  «llomymsmuuy,  «MyTanroHHas

U3MEHUYUBOCTB», «ApoMopdo3sl», «WUamoamanrauum», «OOmas aereHepauus»,
«/IBmxkymue cuibl sBomoumn», «Kapra-cxema Mapmpyrta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucrnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BuI000pa3zoBaHuE», « IKOJOTUUECKOE BUTO0OPAZOBAHUEY.

O6opynoBaHue: KOJUJIEKIHMS HACEKOMBIX C Pa3IMYHBIMU THIAMU OKPAaCKH,
Ha0op MI0OAOB M ceMsH, Koyuekuus «lIpumepsl 3aUIUTHBIX MPUCIOCOONEHUHN Yy
KUBOTHBIX», MoOJeNb «OCHOBHbIE HANpPABJICHHS SBOIIOLUNY», 00bEMHAS MOJENb
«CTpOEeHHE TOTOBHOTO MO3Ta MO3BOHOYHBIX.

buoreorpadguueckass kapra wwupa, KojuleKuus «DopMbl COXpPaHHOCTH
HWCKOIMAEMBIX JKMBOTHBIX M pacTeHUW», MoJeib anmukauus «llepekpéct
XpOMOCOM», BIIa)Hble mnpenapatel «Pa3Butne Hacekomoro», «Pa3Burue
JATYUIKKA», MUKpomnpenapaT «/[po3oduna» (Hopma, myrauud (GOpmbl KpbUIbEB U
OKpPACKH Tela).

JlaGopaTopHblie 1 MpaKTHYeCKUe padoThbI:

Jlaboparopnasi pabota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POJIOTHYECKOMY
KPUTEPUIO».

Jlabopartopnas padota Ne 2. «Onucanue NMpUCIOCOOJICHHOCTH OpPraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHME U pa3BUTHE ’KU3HHU Ha 3emuie.

JloHay4dHBIE TIPEACTABICHUS O 3apOXKACHUM >KU3HHU. HaydHble rumoressl
BO3HUKHOBEHUSl JKM3HM Ha 3emiie: aOMoreHe3 W mnaHcnepMus. XHUMHYECKas
ABOMIIOIMS. AOHMOTEHHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
DOKCIEPUMEHTAIBHOE MTOATBEPKACHUE XUMHUUECKOM dBOIOIMU. HavanbHble STansl
ouonornyeckoil 3Bomonuu. I'unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HHKHOBEHHME NPOTOKJIETKH. lIepBble KIETKM W WX DBOIIOLMS.
@OopMHUPOBAHUE OCHOBHBIX IPYII )KUBBIX OPraHU3MOB.

PasButre xu3Hu Ha 3emuie 1o 3pam U nepuoaaMm. Karapxein. Apxelickas u
nporepo3oiickas dpbl. [laneosoiickas spa u €€ mnepuoabl: KeMOpPHUHCKHIA,
OPIOBUKCKHM, CUITYPUNCKUI, 1E€BOHCKUIN, KAMEHHOYI' OJIbHBIN, [IEPMCKUH.

Me3o301icKas 3pa U €€ NEPUOAbL: TPUACOBBIN, FOPCKUM, METOBOU.

KaiiHo3oiickass »pa W €€ mnepuoApl: MNaJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOT€HOBBIMU.



XapakTepucTUKa KiIuMaTa U TeoJornyecKux mpoieccoB. OCHOBHbBIE 3Talbl
HBOJIIOIIMM PACTUTENBHOIO U JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN U
KUBOTHBIX. [losiBI€HNE, paciBET U BEIMUPAHHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa OpPraHMYeCKOro MHUpa Kak OTpakeHue »3Bomouuu. OCHOBHbBIE
CUCTEMaTHUYECKHUE TPyl OPraHU3MOB.

DBoIIOLMSA YeToBeKa. AHTPONOJIOrus Kak Hayka. Pa3BuTue npeacraBieHHid o
MIPOUCXOXKJIEHUU 4YernoBeka. Meroabl u3yuyeHus aHtponoreHeza. CxoacTBa H
pa3nuyuMs YeaoBeKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJ0KEHHUE YEITOBEKa.

HBuwxymume  cuwibl  ((akTophl) — aHTPOIOTEHE3a. Hacnencrsennas
M3MEHYMBOCTh M  €CTECTBEHHbIH o0TOOp. OOIecTBeHHbIH 00pa3  KHU3HH,
M3TrOTOBJIEHUE OPYAUI TPpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaIUN U BETBU JBOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YeIoBeK
yMenbld, Yenosek npamoxomsamui, Yenosek Heanaepranbckud, Yemosek
pasymHbIii. Haxonku #ckomaembIX OCTAaTKOB, BpeMs CYIIECTBOBAaHMS, 00JACTb
pacrpocTpaHeHus, 00bEM TOJOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsL.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINEOUIHAS
(eBpasumiickasi),  Herpo-aBCTpajoujHasi  (9KBaTOpUalbHAasi),  MOHTOJIOWIHAS
(a3maTcko-amepukaHckas).  YepTbl ~ NPUCHOCOOJIEHHOCTH  MpeACTaBUTENEH
YeJIOBEYECKUX pac K YCIOBMSIM CYUIECTBOBaHUA. EAMHCTBO 4YeTOBEYECKUX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Muwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3nukHoBeHHe COJIHEUHOH cHCTEMBI», «Pa3Buruhe
opraHuueckoro wmupa», «PacturenpHas kinetka», <« KuBOoTHas  KieTKay,
«IIpokapuornueckas kinetka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOTO MHUPay,
«CpaBHEHHE AaHATOMUYECKHUX 4YEPT CTPOCHHUS YEJIOBEKA M YEeJIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJEOHTOJOTMYECKUX  HAaXOAOK  MPEIKOB
COBPEMEHHOI'0 4eyloBeKay, «/lpesBHeniue moau», «/pesrHue nroan», «llepsbie
COBPEMEHHBbIE JTIOAN», «HernoBeuecKre pacb.

O6GopynoBanue:  mymspku — «[Ipoucxoxaenue — denoBeka»  (OIOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HeaHAepTaiblla, KPOMaHbOHIA), CJIENKUA WIU
M300paXeHnss KaMEHHBIX OpPYJIUW MEepBOOBITHOTO 4YejoBeKa (KaMHH-YOMIMEPHI,
pyOuna, ckpebna), TreoxXpoHOJoruueckas Tabnuna, Kouiekiuusa «DopMbl
COXPAHHOCTU MCKOIAEMbIX JKUBOTHBIX U PACTECHUII.

JlabopaTopHbIe M IpaKTHYeCKHe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHre MCKOMaeMbIX OCTaTKOB PAaCTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).



OKcKypeus «IBONIOLUS OPraHUYEcKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbII WA KpaeBeaueCKUil My3eil).

Tema 3. Opranu3mMsbl U OKpYysKaoIIas cpeaa.

DKOoJIorusl Kak HayKa. 3aauu U pa3Jeibl SKOJOruu. MeTo bl IKOJIOIHYEeCKUX
UCCJIEeI0BaHUN. DKOJIOTMYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3IYILIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonorndeckue (Pakropel. Kiaccudukanus skojgoruueckux (HaxkTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPONOreHHble. JlelcTBHE 3KOJOTMYECKHX
(hakTOpOB Ha OPraHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DPOTONEPUOIU3M.
[Ipucniocobnenust  OpraHu3smMoB K  JEWCTBUIO  aOMOTHYECKUX  (PaKTOPOB.
buonornueckue puTmsI.

buoruueckue (bakTopHI. Bunanr OMOTHYECKUX B3aUMOJECUCTBUMN:
KOHKYpEHIUS, XUIIHUYECTBO, cuMOM03 U ero (opmel. [lapasutusm, koonepanus,
MyTyajqu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU monyisuuud. OCHOBHBbIE MOKa3aTelu
NOMYJSIUUU: YHUCIEHHOCTb, IUIOTHOCTh, POXIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka 4ucIeHHOCTH MONYJISILUKU U €€ perysiusl.

JdeMoHcTpanum:

[loptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkerns.

Tabmuuel u cxembl: kapra «lIpupoansie 30HbI 3emin», «Cpeabl oOUTaHUS
opranu3aMoBy», «®Dortonepuonuzm», «llonmynasiuum», «3aKOHOMEPHOCTH pOCTa
YUCIICHHOCTHU NOMYISIUU UHQY30pun-Tyhenbkny, «Ilummessie nenmy.

JlabopaTopHblie M IpaKTHYeCKHe PadOThI:

Jlaboparopnas padora Ne 3. «Mopdonoruyeckre 0COOEHHOCTH pacTeHUN U3
pa3HbIX MECT OOUTAHUSI.

JlaGoparopnas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacy€r mioTHOCTH MOMYJSIUN pa3HbIX BUI0B
pacTeHUN».

Tema 4. Coo01mecTBa M 3KOJI0rHYEeCKHE CHCTEMBbI.

CooOmiectBO OpraHu3mMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BHUAOBasd,
MpPOCTpAaHCTBEHHas, Tpoduueckas (muiieBas). Buabl-momuHantel. CBs3u B
ouoneHose.

Okonioruyeckue cucteMbl (dkocuctemsbl). llonstue 00 »sKocucreme u
ouoreonenoze. @OyHKIHMOHAIbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOJYLEHTHI,



KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTHUU B IKOCUCTEME.
Tpoduueckue (nmuieBble) YPOBHM JKOCUCTEMBI. [IMileBble 1ENu U CEeTH.
OcCHOBHBIE TOKa3aTeIu HKOCUCTEMBI: OHOMacca, MNPOAYKLHMs. IKOJOTHYECKUE
NUpamMubl: TPOAYKUMHU, YHCIEHHOCTH, Ouomaccbl. CBOWMCTBA 3KOCHCTEM:
YCTOMYMBOCTh, camoperyJisuus, pazsurue. Cykieccus.

[IpupoaHbIE PKOCHCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCUCTEMA XBOMHOTO
WM IIMPOKOJMCTBEHHOIO JIEca.

AHTpPOIIOTeHHbIE ~ DKOCHUCTEMBIL.  ATpPOdKOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X0351CTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpaszue kak (akrop ycToumBoCcTH »sKocucteM. CoxpaHeHHe
OMOJIOrMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero (pynkuuu. OcoOeHHocTu Ouochepbl Kak
riodalbHOM 3KocucTeMbl. J[MHaMuyeckoe paBHOBecHEe W OOpaTHas CBA3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOreoXuMHUYECKUE IIUKIIbI 3JIEMEHTOB (yriepoaa,
azota). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPONOTeHHbIE U3MEHEHUsI B Orocdepe.
['oGanbHbIE 3KOJIOTHUECKUE TPOOJIEMBI.

CocyuiecTBOBaHuE MPUPOBI u YEJI0BEUECTRA. CoxpaHenue
Ouropa3zHooOpa3us Kak OCHOBa ycTounmBocTH Ouocdepsl. OCHOBa pallOHAIBHOTIO
VIOpPABICHUS TPUPOJHBIMU pecypcamMHM M HX HCHOJb30BaHue. JlocTrkeHus
OMOJIOTHHU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanum:

IToptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTaHus», «IKOJOrHYECKas MNUPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOrO  Jjeca», «buomeHos3 BogoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOT€HHbIE  BO3JACUCTBUS Ha nOpupoay», «Baxnelmme HUCTOYHUKU
3arpsi3HEHHs BO3JlyXa U IPYHTOBBIX BOn», «[louBa — BakHeilllas cocTaBlgroIIas
ouochepr», «PakTopsl Aerpaganuu nousy, «llapHukoBbild 3QhexT», «DPaKkTophl
paAMOaKTUBHOIO 3arpsA3HeHust Ouochepr», «OOmas cTpykrypa Ouocheps»,
«Pacnpoctpanenue xu3zHu B Ouochepe», «O30HOBBIA d3KpaH OHocPepb»,
«Kpyrosoport yriepona B 6uocdepe», «KpyroBopoT azora B mpupoae».

O6opynoBanue: Monenb-amminkanusd «Tunudnele OMOLEHO3BI», repdapuii
«PacturenpHbie coobmiecTBay, Koyuekiuu «buonenos», «Bpeautenu BaxkHeHIIM X
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYp», TIepOapud M KOJUIEKUMHM pPACTEHHH U
KUBOTHBIX, MPUHAJIEKAIINE K PA3HbIM SKOJIOTMYECKUM TIpylnaM OHOTO BHUJA,



Kpacnas xnura Poccuiickoii ®exnepauuu, u300pakeHUs OXpaHSEMbIX BHUIOB
PAaCTEHHUM U )KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBarOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOy4YalolIUMHCS MporpaMM  cpeaHero oOmero  0o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpykType JNMYHOCTHBIX pE3yJIbTaTOB OCBOCHMS mpeamera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIIAIONIME: OCO3HAHUE O0YYaIOIUMUCA POCCUMCKOM
rpakAaHCKON MJICHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpENeNICHNI0, HaJlu4yhe MOTHMBAaUMM K oOOydeHHro OHOJOoruw,
[[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPATULMM Pa3BUTHS OUOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CMOCOOHOCTh OOYYaroImMXcsl PyKOBOJCTBOBAThCA B CBOEH
NEATENIBHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HaIW4YWe HKOJOTUYECKOTrO TMPaBOCO3HAHMS,
CIIOCOOHOCTU CTaBUTH 1LIENIHU U CTPOUTH )KU3HEHHBIC TIAHBI.

JIM4HOCTHBIE pEe3yJNbTaThl OCBOCHUS Mpeamera «bhoyiorus» TOCTUraroTCs B
€IUHCTBE Y4YeOHOW W BOCHUTATEIHHON JIESITEIBHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMU COIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHITHIMU B OOIIECTBE MpaBUJIAMH U HOpPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT TpOIleCCaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3ULUHUM JIMYHOCTH, MATPUOTU3MA,
YBAXCHUS K 3aKOHY U IPABOIOPAJKY, YEJOBEKY TPYJa U CTAPILIEMY MOKOJCHUIO,
B3aMMHOI'0 YBa)KECHHS, OEpPEKHOr0 OTHONIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaauLKsIM MHOTOHAlIMOHAJIBHOrO Hapona Poccuiickon denepauuu, npupone u
OKPY’KAIOIIEN CpELE.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS YyueOHOTO mnpenMera «buosorus»
JIOJKHBI OTPa)kaTh TOTOBHOCTh M CITIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHONW BHYTpPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IPOLIECCE peaavu3alMi OCHOBHBIX HalpPaBICHUU
BOCIUTATEIBHOUN AEATEIIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh IpakAaHCKOM MO3UIIMU 00YYaIOIIETroCcs KaK aKTUBHOTO U

OTBETCTBEHHOI'0 YJIEHA POCCUHCKOIro 00IIEeCTBa;



OCO3HAHHME CBOMX KOHCTUTYLUMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KE€HUE
3aKOHA U MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUH y4E€OHBIX M MO3HABATEIbHBIX 3aJ]1ay, BBHINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OMNpPEENsATh COOCTBEHHYIO TO3UIMIO TI0 OTHOIICHHUIO K
SBJICHUSM COBPEMEHHOM KU3HU U OOBSACHATD €€;

YMEHHE YUYUTHIBATh B CBOMUX ACHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HbIMU YOEKACHUSIMU, KyJIbTYPHBIMUA HEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJIHEHUS
y4eOHBIX, T[O3HABaTEIbHBIX W MCCIEIOBATEIbCKUX 3a/ad, YBaXKUTEIBHOTO
OTHOIIEHHS] K MHEHUIO ONIOHEHTOB IMpPU OOCYKJIEHUU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPIKAHMS;

TOTOBHOCTb K TYMAHUTapHOM U BOJIOHTEPCKOU EATEIBHOCTH;

2) IaTPHOTHYECKOr0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUNCKOU TPaKTaHCKOH UJICHTUYHOCTH,
MIaTPUOTU3MA, YBAXKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH IIEPE]
Ponunoii, ropmoctu 3a CBOM Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MIPOIIIJIOE M HACTOSILIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOJHOMY HACJIEAUIO U MMAMSATHUKAM HPUPOIBI,
JNOCTHKEHUSIM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPYAE;

CHOCOOHOCTh OLEHMBATH BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBICHHUE U
pa3BuTHE OMOJOrMM, NOHMMAHHUS 3HA4YeHUsT OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'O 00IIECTBA;

unerHas yOoexxJIEHHOCTh, TOTOBHOCTb K CIyXeHUI0 U 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL

OCO3HAaHMUE JYXOBHBIX [IEHHOCTEU POCCUMCKOTO HAPOJA;

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0O M NPUHUMATh OCO3HAHHBIE DEILEHHUS,
OPHUEHTHPYACHh HA MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONUMBOro OyAyIIEero;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIISIM, CO3/JTaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MNPUHATUA LEHHOCTEM CEMEWHOW KU3HU B COOTBETCTBUU C
TpaguuusaMu Hapoaos Poccuu;

4) 3¢cTETUYECKOIr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOLIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILICHU;



MOHUMaHWE YMOIIMOHATIFHOTO BO3/IEHCTBUS )KUBOW MPUPOJIBI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIP&KEHHIO B Pa3HBIX BUIaX HCKYCCTBA, CTPEMIICHHE
MPOSIBIISITH KAY€CTBAa TBOPUYECKOW TMYHOCTH;

5) ¢pusnueckoro BocmUTAHUS, (POPMUPOBAHUS KYJHTYPHI 310POBbSI H
IMOLHOHAJIBLHOIO 0J1ar oMoy H:

MOHMMAaHWE W pealu3alus 3J0pOBOTO M 0Oe3omacHoro ooOpasa KU3HU
(3mopoBoe  muTaHWe, COOJIOJEHUE TUTHEHUYECKUX TpaBUiI U HOPM,
cOamaHCHpPOBAaHHBI pEXUM 3aHIATHA W OTABIXa, pEryaspHas (uznueckas
aKTUBHOCTB), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3MUYECKOMY U IICUXMUYECKOMY 3/I0POBbIO;

NOHMMaHWE IICHHOCTH TPaBWI WHIUBUIAYATbHOTO U  KOJIJIEKTUBHOTO
0€30MacHOro MOBEJCHHSI B CUTYaIUAX, YTPOXKAIOIINUX 3A0POBBIO U KU3HU JTIO/ICH;

OCO3HAHUE TOCJIEICTBUH M HEMPUSTHS BPEIHBIX MPUBBIYEK (yHOTpeOIeHHs
aJIKOTOJIs, HAPKOTHKOB, KYPEHHUSA );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTUBHOHM [EATEIHHOCTH TEXHOJOTHYECKOW W COLMATBHON
HANPaBICHHOCTH, CIIOCOOHOCTh WHUIIMHPOBATH, MJIAHUPOBATh U CAMOCTOSITEIHEHO
BBITIOJTHSTH TaKYIO JeSTEIbHOCTD;

MHTEpEC K Pa3Nu4HbIM cepaM NpodecCHOHATHHON AESITeTbHOCTH, YMEHHUE
COBepLIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccud U Peau30BbIBATH
COOCTBEHHBIE )KM3HCHHBIE TUIAHBI,

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHHUS :

HKOJIOTUYECKH IIeIeCO00pa3HOe OTHOIIEHHWE K TPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIIICHHE YPOBHS HSKOJOTHYECKOH KyJIbTYpBI: TPHOOpPETEHHE OTBITa
IUTAHWPOBAHMUSA TIOCTYMKOB M OICHKHM WX BO3MOXHBIX TOCIEACTBUN IS
OKPYKAIOLIEN CPEBI;

OCO3HAHUE TJI00AIBHOTO XapaKTepa JKOJOTHYECKHX MpoOJIeM W MyTed uX
peleHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MPU HU3YYEHUH OUOJOTUU
3HaHWS W YMEHHS TPU PEIICHUH NpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM
NPUPOAOIIONB30BaHUEM  (COOJIIOIEHHE  TpaBWJI  MOBEIEHUA B MPUPOJE,
HANpaBICHHBIX HAa COXPAaHEHHE pPABHOBECHS B HSKOCHUCTEMaX, OXpaHy BHIIOB,
AKOCUCTEM, OHOChephl);



AKTUBHOE HENPUATHE JIEMCTBUK, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
NPUPOAHON Cpejie, YMEHHE MPOrHO3UPOBATH HEOJIArONpPHUATHBIE 3KOJOTHMYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MPEIOTBPALLATD UX;

HaJM4YKe Pa3BUTOIO IKOJIOTMUECKOr0 MBIIUICHHS, SKOJIOTHYECKON KYIbTYypHI,
OIbITa NesITeNbHOCTU JKOJIOTUYECKON HaIpaBJIeHHOCTH, yMEHUSs
PYKOBOJICTBOBAaTbCSI MU B TIO3HABATEIbHOM, KOMMYHUKATUBHOW M COLUAIBHOM
MPAKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOMN NEATEIbHOCTH IKOJIOTMUYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JUAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M YHUTATENbCKOM KYJIBTYpbl Kak CpeJCTBa
B3aMMOJICUCTBHS MEXY JIIOABMU U TIO3HAHUSI MUPA;

MoHMMaHue crnenuduku OWOJOTUM KaK HayKd, OCO3HaHMUs €€ poJin B
(GOopMHpPOBAaHUU PALMOHAIBHOIO HAYYHOTO MBILUICHHS, CO3JaHUU LEJIOCTHOIO
MpeACTaBleHNuss 00 OKpY)KalOUIeM MHpE KaK O €AMHCTBE MPHUPOIbI, YEJIOBEKa U
oOlIecTBa, B IO3HAHWM NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodiieM
COXPAaHEHUS IPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJIi COBPEMEHHOM IMBUIM3ALMU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEAMILMHBI, CO3JIaHHWE MEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelmaTh pPECypcHble MNpoOJieMbl  pa3BUTHUSA
YeJI0BEYEeCTBA, NIOMCKA MyTel BBIXOJA U3 INI0OAIBHBIX 3KOJOTMYECKUX MPOOIEM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHUM B LEIAX
MOBBIIEHUS O0IIe KyJIbTypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOM 4acTH (DYHKIMOHAJIBHOM IPaMOTHOCTH OOydaromuxcs, GopMUpyemMon
IIPU U3yYE€HUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HaHUS Ui aHalu3a U
OOBSICHEHHUS SIBJIEHUH OKpYKAIOIIEro MHpa M MPOUCXOMASIIUX B HEM H3MEHEHHUH,
yMEHHUE JejaTh OOOCHOBAaHHbBIE 3aKJIOYEHUsS Ha OCHOBE HAay4HbIX (PAKTOB U
MMEIOIIUXCS JaHHBIX C LIEJIbIO MOJYyYEHHUS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSATEIBHO HCIONb30BaTh OHMOJOTMYECKUE 3HAHUS IS
pelieHus Npo0JieM B peaibHbIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHME LEHHOCTH HAYYHOW IESATENbHOCTH, TOTOBHOCTb OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENIbCKYIO AESATENbHOCTh MHANBUIYAIBHO U B TPYIIIIE;



FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAaHUN MO OHMOJOTUU B
COOTBETCTBHHU C KU3HEHHBIMU NOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buosnorus»
BKJIIOYAIOT: 3HA4YUMbIe i1  (OPMUPOBAHUS MHPOBO33PEHUSI O00YYaIOMIMNXCS
MEXKIMCIUIUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIICHAYUYHbIE MOHATHS, OTPAXKAIOIIHE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHUpa U CHelUu(pUKY METOJ0B IO3HAHUS,
HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBICHHE, MPOIIECC,
cUCTEeMa, Hay4yHbIH (DaKT, MPUHIUMN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
ucclieJoBaHue,  HAOJIOJIeHHe,  W3MEpPEHUe,  JIKCIePUMEHT U JPYTux),
YHUBEpCaJibHble yueOHble JeiCcTBUA (ITO3HABaTEIbHBIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), oOecreynBaoIne dbopmupoBaHue (G yHKIHOHATBHOM
IPaMOTHOCTH M  COIMAJIbHOM KOMIETEHIMH O0O0yYarouluxcsi, CHOCOOHOCTb
oOyuarommxcs UCIOJIb30BaTh OCBOCHHBbIE MEXKIUCIUTUTMHAPHBIE,

MUpPOBO33pDEHUYECKME 3HAHHUS U  yHUBEpPCalbHbIE ydyeOHblE JEHCTBUA B
[I03HABATEJILHON U COLIMAJIBHOW IIPAKTUKE.

MeranpenMeTHbIE pPE3yJIbTaThl OCBOEHHS MPOTPAMMBbI CPEIHEro OOIIEero
00pa30BaHusl JOJIKHBI OTPAKATh:

OBnagenne YHHMBepCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30BBI€e JJOrNUYecKHe AeiiCTBUA:

CaMOCTOSATEIbHO  (QOpMyJIHpOBaTH M aKTyaJu3MpOBaTh  MpoOiemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOEHUU 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cUHTE3a, CpaBHEHUSI, KilacCU(pUKaIMU, 0000IIEHUS ), PACKPBIBATH CMBICI
OMOJIOTUYECKUX TMOHATUN (BBIIETATh UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3U C APYTUMU TOHATHUSMH);

ONMpeNeNsITh UeIu JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JOCTUKEHUS, COOTHOCUTH PE3YyJbTaThl I€ATEIbHOCTH C MOCTABICHHBIMU LIEJISAMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS A 0ObsICHEHUS (DAaKTOB U SIBJIICHUI
YKUBOW IIPUPOJBI,

CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTUBHBIE, JEAyKTHBHBIC, IIO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYUS B PacCMaTpUBAEMBIX
ABJICHUAX, (POPMYIMPOBATH BHIBOJBI U 3AKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEJIbHbIE cpeactsa Ui Mpe/ICTaBICHUs
CYLIECTBEHHBIX CBA3€H M OTHOIIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poJa,  BBIIBICHHBIX B Pa3IMYHBIX
MH(OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJIEeMBbl C y4ETOM aHaidn3a HMEKUIUXCS
MaTepHalIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
LEJIsIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIbHOCTH;

KOOPJMHUPOBaTh W  BBINOJHATH pabdOTy B  YCIOBHSX peajbHOro,
BUPTYaJIbHOT'O 1 KOMOMHUPOBAHHOI'O B3aUMOAECHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TPU PEIICHUH KU3HEHHBIX POOIEM.

2) 0a30BbI€ HCCJIEI0BATEILCKHE NeliCTBUA:

BJIaJIETh HABbIKAMU Y4EOHO-UCCIIEA0BATENbCKOM U MTPOESKTHON IESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHuss npoljieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY MTOMCKY METO/IOB PEIICHUS MPAKTUUYECKUX 3a1a4, IPUMEHEHUIO
Pa3TUYHBIX METOJOB O3HAHUS;

UCIIOJIb30BaTh pa3jU4Hble BUJBl JESITEIBHOCTU IO MOJIYyYEHUIO HOBOTO
3HaHMSI, €ro HHTEpHpeTalry, MNpeoOpa3oBaHUI0 W TMPUMEHEHHUIO B Y4E€OHBIX
CUTYallUgX, B TOM YUCJIE MPU CO3JaHUU yUYE€OHBIX U COLIMATIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAYYHBIA THUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESATENbHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [PUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajauy,
BBIIBUTATh THUMOTE3y €€ pEelIeHUs, HAXOAMTh apryMEHThl UIsl JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJE pEIICHHUs 3aJadd  pPe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LEICHANPABICHHBIM MMOUCK INEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B TPOPECCUOHATIBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO OO0JIacTH
KU3HEJEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX NPEIMETHBIX 00J1acTeH;

BBIIBUT'aTh HOBBIE UJEH, NpEIararb OpUTMHAJIbHBIE MOJAXOJbl U pEUICHUS,
CTaBUTh IPOOJIEMBI U 33]1a4H, JOMYCKAIOUIUE aJbTEePHATUBHBIC PEILICHHUS.

3) padora ¢ ungopmanmeit:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-NONMYJIAPHON JUTepaTtype, OHOJOTMYECKUX CIIOBApSAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbIX, B WHTepHeTe), aHAIW3UpPOBATH



MH(OPMAIMIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHUECKU OLIEHUBATh
e€ JJ0CTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTb;

(GbopMyIMpoOBaTh 3aMpOChl U MPUMEHATH PA3IUYHBIE METOIbI MPHU MOUCKE U
otOope Ouonornueckoil uHGoOpMaIMU, HEOOXOIUMOMN JJisl BBIMIOJHEHUS YU4EeOHBIX
3ajay;

NpUOOPETaTh OMNBIT MCHOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTU, COBEPIIEHCTBOBAThH KYJIbTYpPY aKTUBHOT'O UCIOJBb30BaHUS Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANIbHYI0  (GOpMY  MpeACTaBlICHUS
Oouonornyeckoil nHGpopMauu (CXeMbl, rpaduKH, TUarpaMMbl, TaOJIULIbI, PUCYHKU
" Ipyroe);

UCIIOJIb30BaTh HAY4YHbIM $3bIK B KayeCTBE CpeACTBa Npu pabore cC
Ouonornyeckoil MH(oOpManuen: TPUMEHATh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HAKKM U CUMBOJIBI, (DOpMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHME  CpEACTBA
HAarJIAIHOCTH;

BJIaJ€Th  HABBIKAMM  pACIO3HABaHUSA M 3allUThl  WH(pOpMAaIUH,
MH(OPMAIIMOHHON 0€301aCHOCTH JTUYHOCTH.

OBiaeHre YHHUBEPCATbHBIMA KOMMYHUKATHBHBIMHY /IeHiCTBUSIMU:

1) o01enme:

OCYIIECTBIISITh KOMMYHUKALIUH BO BCEX chepax KU3HHU, AKTUBHO y4aCTBOBATh
B JMAJIOre€ WM JIUCKYCCHUHU IO CYIIECTBY OOCYXJ1aeMOM Tembl (YMEHHE 3aJ]1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXACHUS OTHOCHUTEIBHO BBIMOJIHEHUS MpeasiaraeMoil
3aJlayd, YYUTHIBATb MHTEPECHl U COIVIACOBAHHOCTH MO3ULMNA APYIHMX yYaCTHUKOB
auanora Wid JUCKYCCHH);

pacno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHUs, I[MOHUMATh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DJIMKTHBIX CHUTYyallHi,
YMETh CMATYaTh KOH(JIUKTHI U BECTU MEPETOBOPHIL;

BJIAJETh PA3NMYHBIMU CrOCOOaMHU OOILIEHUS W B3aUMOJEHCTBUSA, MOHUMATh
HaMEpEHUs IPYTuX JIOJEH, MPOSIBIATh YBAXKUTEILHOE OTHOUIEHUE K COOECeTHUKY
U B KOPPEKTHOU (popme hopMyIHpoBaTh CBOU BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO HU3JaraThb CBOIO TOYKY 3pPEHHUS C HMCMOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAas AeATeJbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaIbHOU
paboTHI MpU pelIeHuu OUOTOTHYECKOM MPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNHOBBIX (POPM B3aUMOAEIHCTBUS MPHU pPELIEHUU y4eOHOM 3a1a4u;

BbIOMpATh TEMATUKY M METOJbl COBMECTHBIX JAEMCTBHI C yué€ToM OOIIUX
MHTEPECOB U BO3MOKHOCTEH Ka)10r0 YieHa KOJIJIEKTUBA;



IIPUHUMATh  ILEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUSA IO €€ JOCTHUKECHHUIO: COCTaBJIATH IUIAH JIEMCTBUU,
pacnpenensaTh poiid C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3yibTaThl
COBMECTHOU paboThI;

OLICHMBAaTh KauyeCTBO CBOETO BKJIAJa M KaXJOr0 Y4YaCTHMKAa KOMAaHIbl B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE TIPOEKThI, OLEHHWBATh HAEU C IO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMUYECKOE IOBEAEHHUE B Pa3JIUYHBIX
CUTYalLUAX, IPOSBIATh TBOPUECTBO U BOOOpAXKEHUE, ObITH MHUIIUATUBHBIM.

OBianeHne yHMBEPCAJIbHBIMH PEryJATHBHBIMH A¢HCTBUSIMH:

1) camoopranuzaunus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJeM M HX
pELIeHHs B )KU3HEHHBIX U YU€OHBIX CUTYAITUSX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHUSIX M MOCTYIIKax IO OTHOIIEHHUIO K KUBOW IPUPOIE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYIIECTBISATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a7laul B 00pa30BaTEIbHOM
NEATEIBHOCTU U KU3HEHHBIX CUTYalMIX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH  pPELIEHUs NpodsieMbl €  y4ETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

paclIMpATh paMKU y4eOHOTO IPEeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHHUI;

JieaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKOM S3PYAHUIHMHU B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBILIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJ€Th HABbIKAMHU  TIO3HABAaTEIbHOM  pedueKkcuu Kak  OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUNA M MBICIHUTEIBHBIX IPOLECCOB, HX PE3YIbTATOB H
OCHOBaHMM, MCHOJb30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTYyaluu, BbIOOpA
BEPHOI'O pEUICHNS;

YMETh OLICHUBAaThb PUCKM M CBOEBPEMEHHO NPUHUMATh PELICHUS IO HX
CHUKEHUIO;



NpPUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTUX MpPH aHaIU3€ pPE3yJIbTaTOB
NS TENbHOCTH;

3) npuHsATHE Ce0s1 M APYTUX:

MPUHUMATh ce0sl, MIOHUMasi CBOU HEJJOCTATKHU U JIOCTOMHCTBA;

NpPUHUMATh MOTHUBBI M AapryMEHTbl JAPYTHUX NpHU aHajJu3e pe3yJibTaToOB
NeSTENbHOCTH;

MPU3HABATh CBOE MPAaBO U MPABO APYIHX HA OIIMOKH;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C TIO3ULUU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaTthl ocBoeHHst mporpamMmbl COO mno Ouosiornu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crielupuyeckue 1l yueoHoro npeamera «buongorusy
Hay4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUN MO OCBOEHMIO, MHTEPIIPETAlUU U
npeo0pa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTH IO MOJYYEHUIO HOBOT'O 3HAHUA U
NPUMEHEHUIO 3HAHUN B PA3NMUYHBIX YYEOHBIX CUTYyalUsiX, @ TAKK€ B PEabHbIX
KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C Ouoyiorneil. B mporpamme npeamMerHbie
pe3yJIbTaThl IPEICTABIEHBI MO roJIaM 00yUYEHUsI.

[IpenmeTHble pe3yiabTaThl OCBOEHUs ydyeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHbIX HAayK, B (OPMHUPOBAHUH COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa M HAyYHOTO MHMPOBO33PEHHs, O BKIAJE POCCHMCKUX U
3apyOeKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (YHKIHOHAJIBHOM
IPaMOTHOCTHU YEJIOBEKA JJIs PEIICHUs )KM3HEHHBIX 3a]1ay;

YMEHHUE pACKpBbIBATh COJEpKAHHE OMOJOTMYECKHX TEPMHHOB W TMOHSTHMA:
KU3Hb, KIJI€TKa, OpraHu3M, Meradonu3M (OOMEH BEIIECTB U NpeBpalleHUue
HHEPrum), rOMEOCTa3 (CaMOperyisius), ypoBHEBasl OpraHU3alMs KUBBIX CHUCTEM,
CaMOBOCIIPOM3BEIEHHE (PENPOAYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUE u3JaraTb OHUOJOTMYECKHE Teopuu (KJIeTOYHass, XpPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JOorMa MOJIEKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 LEHTpax MHOrooopasus u
MPOUCXOXKEHUS KyIbTypHBIX pacteHuit H. M. BaBuiioBa), onpeaensiTh rpaHULIbI
UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJAMU HAYYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOEHUE U
OMMCAHHUE KUBBIX CHUCTEM, IPOLECCOB U SIBICHHUM, OpraHu3alus U IMPOBEACHHE
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIABM)KEHHE  TUIIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEAYEMbIMU BEIUYMHAMH, OOBSCHEHUE MOJYYEHHBIX



pE3yJIbTaTOB, UCIOJB30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BHIBOJBI HA OCHOBAHUH MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BbLCNATh CYHIECTBEHHbIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpalleHUs] PHEPruu B KieTke, (OTOCHHTE3A,
IJIACTUYECKOTO0 W SHEPreTHYecKoro oOMEeHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUIOIOTBOPEHMSI, PA3MHOKEHHs, WHAMUBUAYAJIBHOIO pa3BUTHS  OpraHuU3Ma
(oHTOTCHE3);

YMEHHE NPUMEHSTh MOJYYEHHbIC 3HAHUS JI1 OOBSCHEHUS OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUM, U1l IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C UEeJbl0 oOecrieueHHsi O€30MacCHOCTU CBOErO 3/I0pPOBbsl M 370POBbS
OKpPYXaIOLIUX JII0IeH, COOMI0IEHNs HOPM I'PaMOTHOTI'O MOBEJICHUS B OKPY>KAIOIIeH
NPUPOAHON cpene, MOHUMAaHUE HEOOXOJWMOCTH MCHOJIb30BAHMS JIOCTHXKEHUIM
COBPEMEHHOMN ouoaoruu u OMOTEXHOJOTUH 11 PalMOHAIBHOIO
MPUPOAOIIOIB30BAHUS;

YMEHHE pellaTh »JJIEMEHTapHbleé TEeHETHMYECKHe 3aJaud Ha MOHO- U
IUTHOPUAHOE CKpEIIMBAaHUE, CLEMJIEHHOE HACIeJOBaHUE, COCTABISITh CXEMBI
MOHOTMOPHUJIHOTO CKpELMBaHMs JJIA NpPEe/CKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHHE BBIMIOJHATH Ja0OpaTOpHbIE M NPAKTHUECKUE padoOThI, COOJIIOAATH
npaBuiia rpu padboTte ¢ ydeOHBIM U J1abOpaTOPHBIM 000PY0BAHHUEM;

YMEHUE KPHUTHYECKH OIIEHMBaTh M HWHTEPHPETUPOBATH HHPOPMALIUIO
OMOJIOTUYECKOTO  COAEpPKaHUSA, BKIIOYAIOIIYIO ICEBIOHAYYHbIE 3HAaHUA U3
pa3IUYHbIX UCTOYHUKOB (CpelcTBa MacCOBOM MH(OpMaALMU, HAYYHO-TIOMYJISIpHbIE
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUNH B OMOJIOrUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO037aBaThb COOCTBEHHbIE IMCbMEHHBIE W YCTHBIE COOOIICHMS,
000011as1 OMOJIOTHYECKYI0O UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUMHBIN annapaT OUOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOEHUs ydyeOHOro npeamera «buonorus» ¢ 11
Klacce JOJIKHBI OTPAXKATh:

c(OpPMHPOBAHHOCTh 3HAHUN O MECTE U PO OMOJIOTMH B CUCTEME HAy4YHOI'O
3HaHMSI €CTECTBEHHbIX HAyK, B (OPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpAa M HAyYHOrO MHUPOBO33PEHHUS, O BKJIAJE POCCHUUCKUX M
3apyO€KHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OWOJIOTUH, (YHKIIMOHAJIBHOM
IPaMOTHOCTH YEJIOBEKA JJIs PEIICHUs )KM3HEHHBIX 3a]1ay;

YMEHHUE paCKpbIBATh COJEPKAHHE OMOJOTMYECKHMX TEPMHHOB W TMOHSTHMA:
BU/I, TOMYJISILIUSI, TEHOPOH, IBOJIOIHUSA, ABUKYIIHUE CUJIbI ((haKTOPbI) IBOJIOLNH,
MPUCHIOCOOJIEHHOCTh OPraHW3MOB, BHJ000pa30BaHUE, SKOJOTMYECKHUE (PAKTOPBHI,



DKOCHCTEMa, TMPOAYLEHThI, KOHCYMEHTBI, pEAYLEeHTH, LENu MUTaHUs,
AKOJIOTUYECKasl MupaMujia, OUoreoreHos, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYECKHE TeopuH (IBOJOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DSBOJIOLMH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apogsimeBoro cxonactsa K. M. bapa, uepenoBaHus IJIaBHBIX HamlpaBlICHUWA U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. WM. Bepuanckoro),
OTIPEETSATh TPAHUIIBI KX IPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHE BIaJEeTh METOJAaMH Hay4YHOI'O NIO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHUE KUBBIX CHUCTEM, IPOLECCOB U SIBICHWM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  SKCHEPUMEHTa,  BBIABI)KEHHME  THUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXJY HCCIEAYEMbIMU BEIMYMHAMH, OOBSCHEHUE TMOJYUYEHHBIX
pE3yJIbTaTOB, UCIHOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUHA U 3aKOHOB, YMEHHUE
JIeN1aTh BHIBOJbI HA OCHOBAHUH MOJYUYEHHBIX PE3YIbTaTOB;

YMEHHE BBIIEIATh CYLIECTBEHHbIE TNPU3HAKU CTPOCHUS OHOJIOTMYECKHUX
OOBEKTOB: BHUJOB, TMONYJSALMA, TPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTHM MPOLECCOB: HACIEACTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUsl, MPUCIIOCOOICHHOCTH
OpPraHU3MOB, JI€WCTBHUS HKOJOTMYECKUX (DAKTOPOB HA OpPraHU3MBbI, IEpPEeHOCca
BELIECTB M IOTOKAa HSHEPrUM B HKOCUCTEMAX, AHTPONOIE€HHBIX H3MEHEHHH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpPOTa BELIECTB M OMOr€OXMMHUYECKUX
IUKJIOB B Ouocdepe;

YMEHHE NPUMEHSTh MOJYYEHHbIE 3HAHUS JI1 OOBSCHEHUS OMOJIOIMYECKHX
IIPOLIECCOB U SIBJIICHUM, U1 NIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LeJbpl0 obecrieueHHsi O€30MaCHOCTU CBOErO 3/10pPOBbsl M 370POBbS
OKpPYXAaIOLIUX JIF0AH, COOTI0IEHUSI HOPM IPAMOTHOTO MOBEJEHUS B OKPY KatoIen
NPUPOAHON Cpene, MOHMMAaHUE HEOOXOJWMOCTH MCHOJIb30BAHMS JTOCTHXKEHUIM
COBPEMEHHON OMOJIOTUU ISl pAllMOHAIIBHOTO MPUPOIOTIOIb30BAHMS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKUE 3aJa4M, COCTABIATH CXEMbI
MepeHoca BEIeCTB U DHEPTUU B IKOCUCTEeMax (I[eMH MUTaHus );

YMEHHE BBIMOJHATH JAa0OpaTOpPHbIE W MPAKTHUECKUE padoOThl, COOJIIOAATH
npaBujia mpu padbore ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OICHHBATh M HWHTEPIPETHPOBATh HH(POPMAIHIO
OMOJIOTUYECKOTO  COAEPKAHMS, BKIIOYAIONIYIO IICEBJOHAYYHbIE€ 3HAHUS U3
pa3IUYHbIX UCTOYHUKOB (CpeICcTBa MAcCOBOM MH(OpMaALMU, HAYYHO-NOMYJIsIpHbIE
MaTepualibl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO037aBaTb COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOLIEHUS,
0000111251 OMOJIOTMYECKYI0 UH(POPMAIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIb30BaTh MOHATUIHBIN annapaT OUOJIOTHH.
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YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* buosnorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u npyrue /Ilon

pen. [laceunuka B.B., Akunonepnoe obmectBo «M3aatensctBo «IIpocBenienner

METOIUYECKHUE MATEPHUAJIBI JJIs1 YYUTEJIA

1. YueOnuk —Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u np/nox pen.
[Taceunuk B.B.- M.: IIpocsemenue, 2023 r.

2. Ypoxku 6uonoruu B 10 (11) xnacce. Pazpépuyroe nnanuposanue. [lnmeHos
A.B. SIpocnaBnb «Akanemus pazButus», 2021r.

3. O6mas 6uonorus. [loypounoe minanupoBanue. 11 kinacc. Metoauueckoe
nocobue. Kynés A.B. Cankr-IletepOypr «Ilapurery», 2023r.

4. buonorus. 11 knacc. Hectanaaptueie ypoku. [lonnyonas JI.b. Boarorpan
«Kopudeii», 2022r.

5. buonorus B Tabnaunax ansg 6-11 knaccoB. Hukumon A.W. u ap. Mocksa
«Mnekcay, 2023r. O6mas 6uonorus. [loypounsie Tectsl v 3aganus. 10-11
kiaccel. Jlepaep .M. «AxBapuym», 2000r.

6. O6mias 6uonorus. TecroBeie 3aganus. 10-11 kinacc. Crenanos M.A. Mocksa
«HoBb1#1 yueOHUK»,2023r.

7. O6uias 6uonorus. Tectsl. FOnyc6aeB b.X. MockBa «Apktu», 2023r.

8. Tectrl. buonorus. 11 knacc. BapuaHTsl 1 OTBETHI HEHTPATU30BAHHOTO



tectupoBanus. Mocksa, 2023t

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
MHTEPHET
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http://www.school.edu.ru

http://www fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol 1-vpr.sdamgia.ru/
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