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IHHOACHUTEJBHAA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl O OMOJOTHHM TEOPETHUYECKYIO OCHOBY JJISl ONPENAETCHHUS MOIXOAOB K (OPMHUPOBAHUIO COJACPXKAHUA YIEOHOTO
npeameta «buonorus» coctaBuiu: koHnentyaibHble mojoxkeHuss @PI'OC COO o B3anM0o00YCIOBICHHOCTH LIeIEH, COIepKaHus, PE3yJIbTaTOB 00yUYeHUS
U TpeOOBaHMI K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, TMOJIOKEHHS 00 OOMIMX MENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpefiHero obmero odpazoBanusi B Poccuiickoii denepaiuu, a Takxke MOJI0KEHUS O cneruduke OHMOJI0ruM, e€ 3Ha4YeHUH B IMO3HAHUU KU BOMN
OPUPOABI U OOECIICUCHUH CYIIECTBOBAHUS YeIOBEYeCKOro ooOmiecTBa. COrTacHO Ha3BaHHBIM IOJOXKEHHUSAM, OMPEICIIEHb OCHOBHBIC (DYHKIIUU
MIPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouosnoruu Jaét MpeAcTaBIeHHUE O LEsIX, 00 o0meil crparernu 0OydeHHsI, BOCIIUTAHHUS M Pa3BUTHs OOYYAIOLIMXCS CPEICTBAMHU
yuebHoro mnpeamera «buonorus», ompenenser o0s3aTelbHOE MPEIMETHOE COJIEp)KaHUEe, €ro CTPYKTYpy, paclpeielieHue Mo pasfeliaM U Temaw,
PEKOMEHIyEMYIO TIOCIEOBATEIbHOCTh H3yYEHUs YUeOHOTO MaTepHalia ¢ Y4ETOM MEXKIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€U, JIOTHKU
00pa30BaTeNpHOrO MPOIIEcca, BO3PACTHBIX OCOOCHHOCTEN 00yYaroIIXCs.

B nporpamme 1mo OMOJIOTHHM TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM pe3ylbTaTaM
oOyueHusi B (OPMUPOBAHUU OCHOBHBIX BUJOB Y4eOHO-TIO3HABATENBHOM NEATEIBHOCTH/y4eOHBIX NEHCTBUN 00yUYaIOIUXCs 0 OCBOCHUIO COJIECPKAHUS
OMOJIOTHYECKOTO 00pa30BAHUSI.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi YPOBEHb) peaii30BaH MPUHIIUIT MPEEMCTBEHHOCTH B U3YYEHUH OUOJIOTUH, OJlarogaps yemy
B HEH IPOCMATpPUBACTCS HANIPABIICHHOCTh HA Pa3BUTHE 3HAHWH, CBSA3aHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IICHHOCTHBIX
OpUEHTAIMA JMYHOCTH, DKOJIOTUYECKOTO MBIIIJICHHS, MPEACTaBICHUI O 3J0pOBOM 00pas3e KH3HU M OEpeXHbIM OTHOIICHHEM K OKpYyKarolen
npupoaHoil cpene. [loaTtomy Hapsay ¢ uM3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakXKe 3HAHUHW O CTPOEHHM >KMBBIX CHUCTEM DPAa3HOTO paHra u
CYITHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HHUX MPOIIECCOB B MPOrpamMme MO OHOJOTHUH YAENEHO BHMMAHUE HCIOJIh30BAHHUIO MOJTYYCHHBIX 3HAHUN B
MOBCEHEBHON KW3HM [IJIsl DPEIICHUs] TMPUKIAIHBIX 3a7ad, B TOM 4HCIE: NPOPUIAKTUKH HACJIEICTBEHHBIX 3a00JICBAaHUNM 4YEIOBEKa, MEIUKO-
TeHETUYECKOTO KOHCYJIbTHPOBAHUS, 00OCHOBAHUS HKOJOTHMUECKU 11€TIECO00pPa3HOTO MOBENCHUS B OKPYKaIOIIEH MPUPOIHON cpele, aHamu3a BIUSHUS
XO3SCTBCHHON JICATCIILHOCTH 4YEJIOBEKa Ha COCTOSIHHE TIPUPOTHBIX W HWCKYCCTBCHHBIX JKOCHCTEM. YCHIIEHWE BHUMAaHUS K TPUKIIAJIHON
HaIMpPaBIEHHOCTH y4eOHOTO mpeaMeTa «buonorusy» NpoAUKTOBAaHO HEOOXOUMOCThIO OOECTIeUeHUs YCIOBHM TSl PEeIIeHUs] OJTHOM U3 aKTyadbHBIX 33734
IIKOJIBHOTO OMOJIOrMYecKOoro oOpa3oBaHMsl, KOTOpas IpenrnosiaraetT (popMuUpoBaHUE y OOYyHarOIIMUXCS CIOCOOHOCTH aJaNTHPOBATHCS K H3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorusi Ha ypoBHe cpemHero o6miero oOpa3oBaHUsS 3aHUMaeT BakHoe MecTto. OHa oOecmeunBaeT (POPMHUPOBAHUE y OOYUAIOIIUXCS
MPEJICTAaBICHU O HAYYHOW KapTUHE MHpa, pacliupseT u o00OLIaeT 3HAHWSA O >KUBOW MpHUpojAe, €€ OTIWYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHU3aliy W DBOJIOIUH, CO3MAAET YCIOBHS JIS: TIO3HAHUS 3aKOHOB XHBOW TpHUPOABI, (HopMupoBaHusS (YHKIIMOHATHLHON TPAMOTHOCTH, HABBIKOB
3I0pPOBOTO M 0€30MacHOro 00pa3a KU3HH, YKOJIOTHUECKOTO MBIIIUICHHUS, IEHHOCTHOTO OTHOIIEHHSI K KUBOW MIPHUPOJIC U YETIOBEKY.

bonbiioe 3HaueHue OWONIOTHS HMEET TaKKe JJIs pPELICHHS BOCIUTATENbHBIX W Pa3BUBAIONIMX 3ajad CpegHero obmiero oOpa3oBaHUS,
colpanu3anuu oOydJarommuxcs. V3ydeHue Ouonoruu oOecmeunBaeT YCIOBUS Ui (HOPMHUPOBAHMSI WHTEIUIEKTYalbHBIX, KOMMYHHUKAIMOHHBIX U
WH()OPMAIMOHHBIX HABBIKOB, SCTETHYECCKON KYJIBTYpPBI, CIIOCOOCTBYET MHTETPAIlMKH OWOJIOTHUECKUX 3HAHUHN C MPEJCTABICHUSIMH M3 JAPYTUX yICOHBIX
MPEeIMETOB, B YAaCTHOCTH, (U3HUKH, XUMHUH H reorpaduu. Ha3BaHHBIC TONOXKEHUS O MpeAHA3HAYCHUU ydeOHOro mpenMera «bHOIOTUS» COCTaBWIU
OCHOBY ISl OIIPEJIEIICHUS TOAX0/I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COACPIKAHMSL, ITPEICTABICHHOIO B IPOrpaMMe 0 OMOJIOTHH.

Otb6op comepkanust ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C TMO3UIUNA KyIbTypOCOOOpPA3HOTO MOAXOAa, B
COOTBETCTBUHM C KOTOpPBIM OOy4aroluecs: AOKHBI OCBOUTH 3HAHUS M YMEHMsI, 3HAUMMbIe Ui (OPMUPOBaHUS OOIIEH KYIbTYphl, ONpEIesomne
aJICKBaTHOE TIOBEJICHUE YEIOBEKa B OKPYXKAIOIMIEH MPUPOJHON cpene, BOCTpeOOBaHHBIE B MOBCEIHEBHON >KM3HU U TMPAKTUYECKOU IESATEIHbHOCTH.
Ocoboe MecTo B ATOM CHCTEME 3HAHHWK 3aHUMAIOT JJIEMEHTBI COJEPXKAHHUs, KOTOPBIE CIY)KaT OCHOBOW sl (pOpMUpOBAHUS TPEICTABICHUN O



COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHE MHpa M LEHHOCTHBIX OPHEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHHU3aIlMH OHOJIOTMYECKOTrO
oOpa3oBaHus.

CTpyKTypHpOBaHUE COAEpKaHUS YIeOHOr0 MaTeprasa B IporpaMme 1Mo OMOJIOTHH OCYIIECTBIICHO ¢ YIETOM MPHOPUTETHOTO 3HAUCHHSI 3HAHUH 00
OTJIUYUTEIBHBIX OCOOEHHOCTSIX KHUBOU MPUPO/BI, O €€ YPOBHEBOW OpraHU3alluU U SBOJIONUHU. B COOTBETCTBUM C 3TUM B CTPYKType y4eOHOro mpeameTa
«buonorus» BIIENEHBI CIEAYIOMUE COIEpKaTeNbHble TUHUK: «bromorus kak Hayka. MeToJsl HaydyHOTrO MO3HaHUs», «Kierka xak Omojormueckas
cucrema», «OpraHu3m Kak Ouonoruueckas cucrema», «Cucrema W MHOTooOpa3ue OpPraHMYECKOTO MHUpPa», «IBOJIOLMS >KUBOW MPHUPOIBIY,
«DKOCHCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenb uzyuenus yuebnoro npeamera «buonorus» Ha 6a30BOM YpOBHE — OBJIaJiIcHHE O0Yy4aIOIIMMUCS 3HAHUSMH O CTPYKTYpPHO-(PYHKIIMOHATHHON
OpraHM3alMK JKUBBIX CUCTEM PA3HOIO PaHra ¥ NpUOOpPETEHHE YMEHHMM MCIIONb30BaTh 3TU 3HAHUS JJI1 IPAMOTHBIX JEUCTBUN B OTHOLUIEHHH OOBEKTOB
KUBOU MPUPOABI M PEIICHUS PA3IMUHBIX KU3HEHHBIX MPOOIIEM.

JocTuxenue e u3ydeHus yueOHoro npeamera «buosorus» Ha 6a30BOM ypoBHE 00ecrieunBaeTCs peIeHUEM CIEYIOIUX 3a1au:

OCBOEHHUE O0YUAIOIUMUCS CUCTEMbI 3HAHUN 0 OMOJIOTMUECKUX TEOPHSX, YUCHUSAX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUiIaX, CIyXKallux
OCHOBOM 11 (OpMUPOBaHUS NPEICTABICHUN O €CTECTBEHHO-HAy4YHOH KapTHHE MHpa, O METOJaxX Hay4HOIr'o MO3HaHMs, CTPOEHMH, MHOI000pa3uu U
0COOEHHOCTSIX KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIMH, BBIIAIOIINXCS OTKPBITHIX U COBPEMEHHBIX MCCIEI0BAHUIX B OMOJIOTHH;

dbopmupoBaHHE y OOYYAIONIMXCSl MO3HABATENBHBIX, HHTEUIEKTYaIbHBIX W TBOPYECKUX CIIOCOOHOCTEW B IPOLECCE aHAIM3a JNAHHBIX O IMYTIX
pa3BUTHA B OMOJIOTUN HAYYHBIX B3TJISI0B, UCH U MOJXO0I0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIiy;

CTaHOBJICHHE Y OOYy4Yaromuxcs OOmmeH KyJabTypbl, (DYHKIMOHAIBHOW TPAaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATH W OLICHUBATH SBIICHHS
OKpY>KaloIlero MUpa >KMBOM MPHUPO/Ibl HA OCHOBAaHUM 3HAHUH U OIBITA, MOJyYEHHBIX IPU U3YYEHUH OMOJIOTUH;

¢bopMupoBaHue y OOydYalOIIMXCS YMEHHM WIUIIOCTPUPOBATh 3HAYEHHE OHMOJOTMYECKMX 3HAHUN B IMPAKTUYECKOW JESITEbHOCTH YEJOBEKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIIOTUH 1 arpoOHMOTEXHOJIOTHIA;

BOCHHUTaHHE YOEXKJAEHHOCTH B BO3MOXHOCTH IIO3HAHMSI YEJIOBEKOM JKHBOM MPUPOJBI, HEOOXOJUMOCTH OEpeXHOr0 OTHOIIEHUS K HeH,
COOJIIOICHHSI STUUECKUX HOPM IIPH MTPOBEACHUN OMOJIOTHYECKUX UCCIIe0BAaHUIA;

OCO3HAaHHE IIEHHOCTH OHMOJOTMYEeCKUX 3HAHUM JUIs TOBBILIEHWS YPOBHS SKOJOTUYECKOW KYyJIbTYpBl, s (OPMUPOBAHUS HAYYHOI'O
MHUPOBO33PEHUS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHWN M YMEHUN B MOBCEIHEBHOM >KM3HM JJISl OLIEHKH IOCJIECTBUN CBOEH NEATENbHOCTH MO OTHOLICHHIO K
OKpYy>Karolel cpesie, COOCTBEHHOMY 3/10pOBbIO, 000CHOBAaHHE U COOJIIOICHHE Mep NMPOPUIAKTHKH 3a00J€BaHHMA.

B cucreme cpennero o6Gmiero oOpaszoBanmsi «buosiorus», m3ydaeMas Ha 0a30BOM YPOBHE, SIBISETCS 0OS3aTEIbHBIM YYEOHBIM IMPEIMETOM,
BXO/ISIIIIMM B COCTaB MPeMETHON 001acTi «EcTeCTBEHHO-HAayUHbIE MPEAMETHI».

Jlnst m3ydenus 6uosorun Ha 6a30BOM YPOBHE CpeIHET0 o01ero odpazoBanust oTBoauTcs 68 yacos: B 10 kiracce — 34 vaca (1 gac B Henenio), B 11
kiacce — 34 vaca (1 4ac B Hezielo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsA3b OHMOJOTMM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U JIPYTMMH €CTECTBEHHBIMH HaykKamu, (uiiocodueil, 3TUKOMH,
ACTETUKOM 1 mpaBoM. Posb Guosoruu B GOpMUPOBAaHUN COBPEMEHHON HaY4YHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HAYK.

MeToapl 1MO3HAHUS KUBOW MPHUPOABI (HAaOMIOJEHUE, SKCIEPUMEHT, OMMCaHUe, U3MepeHue, Kiaccudukamus, MOASTUPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuie! U cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

[IpakTuueckas padbora Ne 1. «Vcnonp3oBaHue pa3TUYHBIX METO/IOB IIPU U3YUYEHUU OMOJIOTHYECKUX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

JXKusble cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonaoruu. OTaudre )XKUBBIX CUCTEM OT HEOPraHUYECKOM MPUPO/IBL.

CpoiicTBa OMOCHUCTeM W WX pasHooOpasue. YPOBHHM OpraHU3aliid OMOCHCTEM: MOJICKYJISPHBIN, KJICTOYHBIM, TKAHEBBIH, OPraHW3MEHHBIMH,
MOMYJISIIIHOHHO-BUI0BOM, 9KOCUCTEMHBIHN (OMOTe0IIeHOTHYECKH T ), OrochepHBIH.

JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE TPU3HAKH KHU3HU», «Y POBHU OPTaHU3ALMH KUBOH IPUPOIBI».

Ob6opynoBanue: moaens mosekyisl JJHK.

Tema 3. XumMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XHUMHUYECKUH COCTAB KIETKH. XUMHYECKHUE JIEMEHTHI: MaKpOAJIEMEHTBI, MUKPOAJIEMEHTHI. BO/1a 1 MUHEpaIbHBIE BEIIECTBA.

@OyHKIMHY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u crpoeHue 0e1koB. AMHUHOKHMCIOTHI — MOHOMEpHI OenkoB. HezamMeHuMble U 3aMEHUMbIE aMUHOKHUCIIOTHI. AMHUHOKHCIOTHBIN
COCTaB. YPOBHHU CTPYKTYphl O€JIKOBOM MOJEKysbl (epBUYHAs, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAsI CTPYKTypa). XUMUYECKHE CBOMCTBa OEJIKOB.
buonoruueckue GpyHKIMu OEIKOB.

depMeHTHI — OMojoruyeckre Karanuzaropsl. CTpoeHne gepMeHTa: aKTUBHBIN LeHTp, cyOcTpaTHast cnenuduuHocTs. KodepmenTsl. ButamMuHbl.
OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTaJIu3aTOPOB.

VYraeBoasl: MOHOcaxapubpl (TJIIOKO3a, pubo3a M J1e30Kcupu003a), Aucaxapuabl (caxaposa, JIakTo3a) M MOJUcaxapuibl (Kpaxmall, TNIMKOTEH,
nestono3a). buonoruueckue GyHKIUU yriieBOAOB.

Junuapsl: Tpurnuuepuabl, pochonunuasl, crepouasl. I'uapodunbHo-TuapododHbIe cBoiicTBa. bronornueckue ¢ynkuuu aunuaoB. CpaBHEeHHE
YTJI€BO/I0B, OETIKOB U JIMMUIOB KaK UICTOYHUKOB SHEPTUU.

Hyxkneunossie kucnotel: JJHK n PHK. Hykneotunsl — MoHoMepsl HykiaenHOBBIX KucioT. Ctpoenue u ¢pynkuuu JIHK. Crpoenue u ¢pyHkuum
PHK. Bunet PHK. AT®: crpoenue u pyHKITUN.

[uTonorus — Hayka o kieTke. Knerounas Teopus — npuMep B3aMMOACHCTBUS UICH U (aKTOB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHHSI KIICTKH.

Kierka xak menoctHas xuBas cucrema. OOmue mpu3HaKy KJIETOK: 3aMKHYTas HapyXHasi MeMOpaHa, mosiekyibl JIHK kak reHeTndeckuit anmapar,
cUcTeMa CHHTe3a Oenka.

Tunbel KIETOK: 3yKapuoTHYeCcKas W TpokapuoTthyeckas. OCOOEHHOCTH CTPOCHHUS MPOKapHOTHUYECKOW KieTkH. KiierouHas cTeHka OakTepuid.
CrpoeHue 3ykapuoTudeckoi kietku. OCHOBHBIC OTIMYUS PACTUTEIHHOMN, JKUBOTHOW M TPUOHON KIICTKH.



[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIHMKC, MX (QyHKIiuH. [lnazmaTnueckas MmemOpaHa, e€ cBOMCTBA M (DYHKIIHH.
ITutonnasma u e€ opranouabl. OnHomeMOpanHble opranousl kietku: OIIC, anmapar ['onbaxu, muzocomsl. [1oayaBTOHOMHBIE OPraHOMABI KIETKH:
MUTOXOHJIpUH, TutacTuabl. [Ipoucxoxaenne MUTOXOHAPUN U miacTuA. Buasl minactua. HememOpaHHblE OpraHoOMabl KIETKU: puOOCOMBI, KJIETOUHBIN
LEHTP, UEHTPUOJIN, PECHUYKH, )KI'YTUKH. DYHKIIMHM OpraHOWIOB KJIETKH. BriroueHus.

Snpo — perynsaTopHslii HeHTp KieTku. CTpoeHue sipa: saepHas 000104Ka, KapuoIuia3Ma, XpOMaThH, SIIPHIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «PacrpenesieHne XUMHYECKUX 3JIEMEHTOB B HEXKUBOM IIPUpOLe», «PacnpenencHne XMMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOIE».

Tabmuuel n cxemsl: «llepuoanueckas TabauIa XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHHEe MOJIeKyJsbl Boabl», «bunocunrte3 Oenkay», «CTpoeHue
MoOJIeKYIBl Oenkay, «Ctpoenue gepmentay, «Hykmnennossie kuciotsl. JJHK», «Ctpoenue monekynbsr AT®y», «CTpoeHHE dyKapHOTHISCKON KIICTKH»,
«CTpoeHME JKUBOTHOU KIETKN», «CTpOEHUE paCTUTENBHON KIETKN», «CTpOEHUE NPOKAPUOTUYECKON KIETKN», «CTpoeHue sapa KIETKN», «Y TI€BOIbDY,
«JIunuaeDny.

OOGopynoBaHue: CBETOBOW MMKPOCKOI, O0OpyAOBaHME /Js IPOBEACHUS HAOMIONEHUH, HW3MEpPEeHMH, SKCIIEPUMEHTOB, MUKPOIIPENnapaThl
PaCTUTENbHBIX, )KUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnas padota Ne 1. «/3yueHne KaTaIMTHIECKOW aKTUBHOCTH (PEPMEHTOB (Ha MMPUMEPE aMUIIa3bl WM KaTalla3bl)y.

JIaGopatopHas padora Ne 2. «3ydeHne CTpoeHus KJIeTOK PaCTeHUH, )KUBOTHBIX U OaKTEepUil O] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpenapaTax u
UX OIUCAHHEY.

Tema 4. ZKu3HenessTeIbHOCTD KJIETKH.

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMISIINS (TUTACTUYECKUH OOMEH) U JUCCUMWIIALUS (3HEPreTHYecKril 0OMEeH) — JIB€ CTOPOHBI €IMHOTO
nporecca Mmerabonusma. Poiib 3aKOHOB COXpaHEHUs BEILIECTB U YHEPTUU B TOHUMAaHUHU MeTaboJIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIi. Poiabs pepMeHTOB B 0OMEHE BELECTB U MPEBPAILlEHUN YJHEPT UM B KIIETKE.

dotocunTe3. CeroBast U TeMHOBas (a3bl GorocuHTe3a. Peakiun (ortocunresa. DphekTuBHOCTS PoTocHHTe3a. 3HaYeHHe (OTOCHHTE3a IS
KU3HU Ha 3emuie. BnusiHue ycnoBuii cpeqibl Ha OTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYolue 0akTepuu. 3HaUeHHe XeMOCHHTE3a /sl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B kieTke. Paciiernienre BenecTs, BblACIEHUE U aKKYMYJIUPOBaHNE YHEPTHH B KJIETKE. DTalbl SHEPreTHYeCKOoro ooOMeHa.
I'mukonu3. bpokenue u ero Buabl. KucinopogHoe okucieHHe, WM KiIeTodHoe abixaHue. OxucnutenbHoe ¢ochopunrpoBanue. DPPEeKTUBHOCTD
SHEPreTHYecKOro oOMeHa.

Peakniun marpuyHoro cunresa. ['enerndeckas nnpopmanus u JJHK. Peanuzanus renernyeckoit HHGOpMaIuu B KieTke. [ eHeTHueckuit Ko u ero
cBoiictBa. Tpanckpunims — Matpuunblii cunTe3 PHK. Tpancnsuus — Ouocunte3 Oenka. Ortamnbl TpaHciasuuu. KoaupoBanue amuHokucioT. Poinb
pubocom B OmocuHTe3€e Oernka.

Heknerounsie ¢opmsl xku3Hu — Bupychl. Mcropust otkpeitus BupycoB (/1. M. MBanoBckuif). OcoOEHHOCTH CTPOEHHUS U KU3HEHHOTO IMKJa
BUpycoB. bakrepuodaru. bonesHu pacreHuid, >KUBOTHBIX M YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc nmmynonedunura yenoeka (BUY) —
Bo3Oyautens CIIN1a. OOpaTHast TpaHCKpUIIIIKS, peBepTaza u uurerpasa. [Ipoduraktuka pacnpocTpaHeHUs BUPYCHBIX 3a00I€BaHU.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanoBckuii, K. A. Tumupsses.



Tabmumer u cxemsl: «Tumbl muTanwsy, «MeTabomuzmy», «MUTOXOHIPHSY, «DHEPreTHUECKUd oOMeHy», «Xiopormaacty, «DOTOCHHTE3Y,
«Ctpoenne JIHK», «Ctpoenue u dyHkumoHupoBanue rera»n, «CuHre3 Oenkay, «'eHeTnueckuii xoa», «Bupyce», «bakrtepuodarn», «CtpoeHue u
*u3HeHHbIi 1K Bupyca CIINa, 6akrepuodaray, «Pemmukarmms JTHK».

O6opynoBanue: monenu-amminkanuu «Y npoenne JJHK u tpanckpunmmsay, «buocuntes 6enka», «CTpoeHue KIeTKuy, Mojaelb cTpykTypsl JTHK.

Tema 5. PasMHOXkeHNe U MHAMBUAYAJIbHOE PAa3BUTHE OPTraHU3MOB.

Krnerounslii 1uki, UM >KU3HEHHBIM nuki kieTku. Mutepdasza u muros. Ilponeccsl, nporekatonue B uHTepdasze. Permnmukanus — peakuus
marpuunoro cunte3a JIHK. Crtpoenmne xpomocom. XpoMOCOMHBIH Ha0Op — KapuOTHN. JWMIOWIHBIA M TalIOWIHBIE XPOMOCOMHBIE HAOOPHI.
Xpomatuasl. [{uTonornueckue OCHOBBI PA3MHOKEHUSI M UHANBUYAJIbHOI'O PA3BUTHUSI OPraHU3MOB.

Henenue knetku — muto3. Craguu mutosa. IIpoueccsl, npoucxoasiye Ha pa3HbIX CTaAUAX MUTO3a. bronornueckuii cMpIcia MUTO3a.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opmbl pa3MHOXKEHHS OpraHu3MoB: Oecrojioe M 1ojoBoe. Buapl Oecnosioro pa3sMHOXKEHHS: JAEJE€HUE HaJABOE, IIOYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIOPOOOpa30BaHKe, BEreTaTUBHOE pa3MHOXKeHHE. MICKycCTBEHHOE KJIOHUPOBAHHUE OPraHU3MOB, €TI0 3HAYCHHE ISl CETICKIIUU.

[TosnoBo€ pa3MHOXKEHUE, €70 OTIIMYUSA OT OECIOIOrO.

Meiio3. Cragun meiosa. [Iponeccsl, npoucxoasaume Ha cragusax Mmenosa. [loBenenue xpomocoMm B meitose. Kpoccunrosep. buonmornueckuit
CMBICJI ¥ 3HAYE€HHE MeHo3a.

I'amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KMBOTHBIX. [lonoBbIe jkene3bl: CEeMEHHUKH M sSM4HUKH. OOpa3oBaHHWE W pa3BUTHE
IIOJIOBBIX KJIETOK — rameT (CHepMaTo30M], sIeKIeTKka) — crnepMmaroreHe3 U ooreHe3d. OCOOEHHOCTH CTPOEHUs SHIEKIETOK U CIepMaTO30M[IO0B.
OmnonorBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOreHe3). JTambl SMOPHOHAIBHOIO Pa3BUTUS y IMO3BOHOYHBIX
KHUBOTHBIX: JpoOJieHHe, racTpyisuus, opranoreHe3. IloctomOpuoHambHOe pa3BUTHE. THIBI MOCTIMOPHUOHAIBHOIO PA3BUTHA: IPsIMOE, HENpsMoe
(mmunHOYHOE). BiinsHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOr€He3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJuU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmuie! u cxembl: «@OpPMBI Pa3MHOKEHUST OPTaHU3MOBY, «/|BOITHOE OIIIOJOTBOpPEHHE Y IIBETKOBBIX pacTeHHIl», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue wietku Oaxtepuitny, «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHue XpoMocombly, «Kietounsrii mukim», «Pemmukarmus JJHK»,
«Muro3sy, «Meito3», «lIpsmoe u HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOMUTAIOUINX U YeloBeKa», «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opymoBaHre: MHUKPOCKOI, MHUKpompernapatbl «CrepMaTo30uabl MIICKOMHUTAIONIETOY», «SiekieTka Miekonurawmeroy, «KapuokuHes B
KJIETKaxX KOpeIIKa JIyKay, MarHUTHas MOJIeTb-anruinkanus «/lenenue knetkn», moaens JJHK, Moaens MeTadaszHoit XpoMOCOMBI.

JlabGoparopHble U NpaKkTUYecKue padoTbl:

JlaboparopHas pabota Ne 3. «HabmroneHrne MuTo3a B KJIeTKaxX KOHYMKA KOpEIIKa TyKa Ha TOTOBBIX MUKPOIIpenapaTaxy.

JlabopaTtopHas pabota Ne 4. «/3ydeHune cTpoeHuUs MOJTOBBIX KJIETOK HAa TOTOBBIX MUKpPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

[Ipenmer u 3agaun renetuku. Victopust pa3BUTHS reHEeTHUKU. Poiib IIUTOJIOTHHM U SMOPUOJIOTUH B CTAHOBJIEHUHM M€HETHKHU. Bkiaa poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHUE T€HETHKU. MeETOIbl TeHETUKHU (TUOPUIOIOTHIECKUH, IIUTOTCHETHIECKUI, MOJIEKYIsIpHO-TeHeTHUecKuii). OCHOBHBIE
TE€HETUYECKUE NOHATHUS. | 'eHeTHuUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpEIUBaHUM.

3aKOHOMEPHOCTH HacleI0BaHHUs MPU3HAKOB, ycTaHoBieHHbIE ['. Menaenem. MoHOTMOpUIHOE CKpeIMBaHUe. 3aKOH €IMHO00pazus TuOpuiIoB
nepBoro nokosueHus. [Ipasmio noMuHNpOBaHKs. 3aKOH paclleIIEeHNs MPU3HAKOB. I umore3a unctorsl rameT. [loaHOe 1 HEMOJIHOE TOMUHHUPOBAHUE.

JiurnOpuiHoe CKpeulMBaHWe. 3aKOH HE3aBUCHMOTO HACJIEAOBAaHHUS IPH3HAKOB. LlUTOreHeTHYecKne OCHOBBI AUTHOPUIHOTO CKPEIIUBAHMS.
Ananuzupyrouiee ckpeniiBanue. Vcnonp30BaHrne aHATU3UPYIOMIETO CKPEIIMBaHUS JIs ONIpeIeTICHHsI TE€HOTUIIa OCOOH.



CueruieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no crenjieHHOMY HacjieI0BaHHIO reHOB. HapyIlienue cuernienust rTeHOB B pe3ybTare
KPOCCUHIOBEpa.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKue KapThl.

I'enetnka mnosa. XpoOMOCOMHOE oOmpeleraeHue Moja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOraMeTHble M T€TepOraMeTHbIE OpPTraHU3MBbI.
HacnenoBanue npu3HakoB, CHEIJIEHHBIX € ITOJIOM.

N3menunBOCTh. BUbl N3MEHYMBOCTHU: HEHACIIEACTBEHHAS U HACIEACTBEHHAsA. Posb cpelibl B HEHACIEICTBEHHOM N3MEHYMBOCTH. XapaKTEPUCTHKA
MOTU(UKAITMOHHOW M3MEHUYMBOCTU. BapuanoHHBIA psn U BapuanuoHHas kpuBas. Hopma peaknuu npusHaka. KojamuecTBeHHBIE W KadeCTBEHHBIC
MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOIU(GUKAIIMOHHONW N3MEHYMBOCTH.

HacnencreenHnasi, uiam reHOTUNIMYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYHBOCTh. Mel03 1 TOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHON
M3MEHYUBOCTH. MyTanuoHHas u3MeH4YMBOCTh. Kiaccudukanus MyTalnuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NPUYMHBI MYTaIUil.
MyTrareHHbie paKTOpbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HAC/IeACTBeHHOM n3MeHunBocty H. U. BaBuiosa.

BuesaepHas HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetnka venoBeka. Kapmotun dvenoBeka. OCHOBHBIE METO/BI T€HETHKH 4YeNIOBEKA: T'€HEATOTHYECKHH, ONM3HELOBBIH, IUTOTCHETHUYECKHM,
OMOXMMHYECKUN, MOJEKYIsIpHO-reHeTuuecKuid. COBpeMEHHOE OMpeeeHHe TeHOTUIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE, FEHOTUIIMPOBAHUE, B TOM
gyucie ¢ nomomnipio [1I{P-ananmu3za. HacnencrBennsie 3a00eBaHus YeIOBEKa: T€HHbIE 00JE3HM, 0OJIE3HU C HACJIEACTBEHHOU MPEapacioioKeHHOCTHIO,
XxpoMocomHble 0Ooje3nu. Comarnyeckue M reHepaTuBHble MyTanuu. CTBONOBBIE KieTkH. [IpuHIMIBI 370poBOro oOpas3a >KHU3HH, JUATHOCTHUKH,
npoUIAKTUKY U JICUCHUSI TeHETUYEeCKUX OoJie3Heil. Mennko-reHeThdeckoe KOHCYIbTHPOBAaHNE. 3HAUCHHE MEAUIIMHCKOW TeHETHKH B MPEIOTBPAICHUH
U JICYEHUHU IeHeTUYeCKHUX 3a00JIeBaHuil yenoBeka.

JdemoHcTpaumnu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B. Tumodees-Pecosckuii, H. Y. BaBuios.

Tabmuis! u cxembl: «MOHOTHOPHIHOE CKPELIMBAHUE U €T0 IUTOT€HETHYECKAsi OCHOBAY, «3aKOH PaCILEIICHHs U €r0 UTOTeHEeTUYeCKas OCHOBay,
«3aKOH YMCTOTHI ramer», «JluruOpugHoe ckpeuiuBanuey», «lluromoruueckue OCHOBBI IUTMOPUIHOIO CKpeLIMBaHMS», «Melo3y», «B3aumoxelicTBue
aJIJIENIbHBIX T€HOBY, «['eHeTnueckne KapThl pacTeHUH, )KMBOTHBIX U YelloBeKay, «['eHeTuka moisa», «3aKOHOMEPHOCTH HACJEeI0BaHUs, CLETNIEHHOTO C
nojiomM», «KapHoTHIBI 4YeloBeKa M >KMBOTHBIX», «Buasl n3meHunBocTH», «MoaudukanonHas U3MeHUYUBOCTbY», «HacnenoBanue pesyc-gaxTopay,
«I'eneruka rpynmn KpoBw», «MyTallMOHHAs U3MEHYUBOCTH.

Ob6opynoBanue: Mojaenu-anuimkanun «MoHoruOpuaHoe ckpemmBanuey, «HemomHoe noMuHUpoBaHHE», «JUTrHOpHIHOE CKpelIMBaHHEY,
«Ilepekpéct XxpoMocoM», MHUKPOCKON M MuKpompenapar «/lpozoduna» (Hopma, myTranuu (GopMbl KpbUIbEB U OKpacku Tena), repbapuil «I'opox
IIOCEBHON».

JlaGopaTopHble H NpaKkTH4YecKue padoThbi:

JlaGoparopnast pabora Ne 5. «l3yueHue pe3yabTaToB MOHOTHOPUIHOTO M JUTMOPUAHOTO CKpEIIMBAaHUS Yy Jpo30(QHIbl Ha TOTOBBIX
MHKpOIIpenaparax».

JIaGopartophas pabota Ne 6. «/3yyeHre MOIUPUKAITMOHHON U3MEHYHMBOCTH, TOCTPOSHHE BapUAIIMOHHOTO Psi/ia U BapUALlMOHHOM KPUBOI».

JlabopaTtopHas pabota Ne 7. «AHanu3 mytaruii y 7po30( ikl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

ITpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAJIH3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa | Ipolecc. 3apoKIeHNe CelIeKIUU U gomMectukanus. Ydyenue H. M. BaBuioBa o neHTpax npoucxoxxJIeHuss © MHOT00Opa3us
KYJIbTYPHBIX pacTeHUN. LIeHTpBI MPOUCXOXKACHUSA JOMAIIHUX KUBOTHBIX. COpPT, OPOJA, IITAMM.

CoBpeMEeHHbIE METOABI CeNeKUMU. MaccoBBbIi W MHIAMBHIYaJbHBI OTOOPHI B CENEKIUH pPACTeHMH M >KUBOTHBIX. OlleHKa 3KcTepbepa.
brnuskoponcTBeHHOE CKpemmBanue — HHOpuauHT. Yncras nuHus. CKpenmBaHue YHCTHIX JUHUN. ['eTeposuc, niam rubpunHas cuia. HepoacTtBeHHOE



CKpeuBanue — ayTOpunuHr. OtmanéHnas rulOpuamzanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 W MOJy4eHHE MOJUIUIONAOB. JlocTrxeHus
CEJIEKIIMM PACTEHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak orpacip INpous3BojacTBa. I'eHHas uHkeHepus. Otanbl co3gaHus pekoMmOuHaHTHOM JIHK M TpaHCreHHBIX OpraHu3MOB.
Knerounas wumxkenepus. Kierouynsle KynbTypel. MHKPOKIOHAJIBHOE pasMHOKeHME pacteHuid. KiloHMpoBaHHME  BBICOKOIIPOJYKTHBHBIX
CEeNTbCKOXO035HCTBEHHBIX OPraHU3MOB. DKOJOTHYECKUE U ATHYecKHe Mpobaembl. MO — reneTndecku MOIU(GUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpersr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabnuuel u cxembl: kapta «LIeHTpBl MPOUCXOXKIAEHHUS U MHOrooOpasusi KyJIbTypHBIX pacTeHui», «Ilopoabl nomamHuX XKMBOTHBIX», «CopTa
KYJIBTYPHBIX pacTeHui», «OtmanéHHas rubpummszanus», «Pabotel akamemuka M. @. HBanoay, «[lomummonaus», «OOBEKTH OMOTEXHOJIOTHUN,
«KiteTouHble KyabTypsl U KJIIOHUpOBaHHE», «KOHCTpyHMpOBaHUE U NIEPEHOC TEHOB, XPOMOCOM).

ObopynoBanue: MyJISDKU TUIOJIOB M KOPHEIUIONOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHHi, repbapuii «CeabCKOX035iCTBEHHBIEC PACTCHUS.

JlabGopaTropHble U NpaKTUYecKue padoThbl:

Okckypcusi «OCHOBHbIE METOJbI M JOCTHIKEHHS! CEJIEKUUU PAcTeHUH M JKUBOTHBIX (HA CEJEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO (epMmy,
COPTOMCIIBITATENbHBIN YyUacTOK, B TEIUIMYHOE XO035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBoaronHOHHAA OHOJIOTHA.

[IpennoceIKu BOSHUKHOBEHHSI SBOJIIOIIMOHHON TEOpUHU. DBOJIOIMOHHAS TEOpUsS M €€ MecTO B OMoJIoruu. BimsiHue BONONMOHHON TEOPUH Ha
pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CaunerenbcTtBa 3Bomonuu. [lageoHTonornyeckue: MOCIEI0BATEIbHOCTh MOSABIECHUS BUJOB B IAJICOHTOJIOIMYECKOM JIETONMCH, NEPEXOJIHBIE
¢dopmbl. broreorpadguueckue: cxoacTBO U pazinuuue ¢payH U Gprop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrHYECKHEe: CXOJACTBA M paziuyusi AMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE,
aHAJIOTHYHBIE, PYAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACIEJACTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OpraHu3MOB.

OBomonnonHas Teopus Y. lapsuna. [Ipeanocsuiku BOSHUKHOBEHUS TapBUHU3MA. J[BHKYIIHME CHIIBI SBOJIIOLIMU BUA0B 10 JlapBuHY (M30BITOYHOE
Pa3MHOKEHHUE MIPU OTPAHUYCHHOCTH PECYpPCOB, HEOTPEICIEHHAS U3MEHIMBOCTh, 00ph0a 3a CyIIECTBOBAHHUE, €CTECTBEHHBIA OTOOD).

Cunrernueckas Teopus sBosmonyu (CTO) u €€ 0CHOBHBIE MOJIOKEHUS.

Muxkposomtornus. [Tonmynsus Kak eTuHUIA BUIa U 3BOJIIOLUY.

JIBroky1e cuibl ((hakTophl) HBOJIOIMH BUJOB B TpUpojie. MyTallMOHHBIH Mpolecc U KOMOMHATUBHAS U3MEHYMBOCTh. [1oMyNIAnOHHbIE BOJIHBI U
npetid renos. M3omsimust 1 Murpanus.

EcrecTBeHHbII 0TOOp — HanpaBIsIOMUi GakTop IBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KakK pe3yibTat 3BoitolMu. [Ipumeps! npucnocoOiaeHnit y opranuzMoB. ApoMopho3bl U UIM0aJalTall|H.

Bun u BugooOpaszoBanue. Kpurepun Buga. OCHOBHBIE (OPMBI BHI000pa30BaHMs: reorpapuueckoe, IKOJIOTHUECKOE.

Maxkpoaomtorusi. @opmbl 3BoTIOIUE: (UIeTHYECKas], TMBEPTeHTHAs, KOHBEpreHTHas, apajuienabHas. HeoOpaTuMOoCTh 3BOTIOIHH.

IIponcxoxaeHue oT HeclleUAIN3UPOBAaHHBIX NpeaKoB. [Iporpeccupyromas cnenuanu3anys. AganTuBHas paauanys.

JdemoHcTpaumu:

IToprpetsi: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepios.

Tabmuibl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apobIIy MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepuKcy», «DPopmbl O00pHOBI 3a
cymiectBoBanue», «EctecTBeHHBI 0TOOP», «MHOTr000Opazue copToB pacTeHuit», «MHoroodpasue nopox KUBOTHBIXY», «[lomymsiuuny, «MyTalnoHHas
U3MEHYHUBOCTHY», «ApoMopdo3bl», «anoananranumy, «O06mas nerenepannsy», «/IBmkymune cuisl sBoonun», «Kapra-cxemMa MapiipyTra myTeIecTBHs



Y. JHapsuna», «boppba 3a cymectBoBanue», «lIpucrnocobieHHOCTh opranu3mMoBy», «l'eorpaduueckoe BHI000pa3zoBaHUE», «IKOJIOTHUECKOE
BUZI000pa30BaHUEY.

OObopynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMH THUIIAMH OKpAcKH, HAaOOp IUIOJOB W CeMsiH, KoJuleKuus «lIpumepsl 3aIuTHBIX
IPUCIIOCOOIEHUHN Y )KUBOTHBIX», MOJIeNIb «OCHOBHbIE HAIIPABJIEHUS BOJIOLMMW», 00bEMHAs MoJieNb «CTpOEeHUE FOJIOBHOTO MO3Ia IO3BOHOUHBIX Y.

buoreorpaduyeckas xapra Mupa, KoeKus «PopMbl COXPAaHHOCTH MCKOMAEMBbIX )KMBOTHBIX M pacTeHUil», mojenpb ammumkanus «llepexpéct
XpOMOCOMY, BIIaXKHbIe IpenapaTsl «Pa3BuTue HacekoMoroy», «Pa3Burue narymku», Mukponpenapat «/Ipozoduia» (Hopma, MyTanuu GopMbl KpbLIbEB
U OKPACKH Teja).

JlabGoparopHble U NpaKTHYecKue padoThbl:

JIaGoparopnas padota Ne 1. «CpaBHeHue BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHION.

JIaGoparopHas pabota Ne 2. «Onucanue npucrnocodIeHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHe )KM3HU Ha 3emJie.

JloHay4Hble TpEACTaBIECHUS O 3apOKICHUU >KU3HU. HaydHble rumore3bl BO3HHMKHOBEHMS >KM3HU Ha 3emiie: abuoreHe3 M MaHCHEPMUS.
Xumuyeckass 3BONIOLUSA. AOUOTEHHBIM CHHTE3 OpPraHMYECKHUX BEIECTB M3 HEOPraHMYECKHX. ODKCHEPUMEHTANIbHOE MOATBEPKACHUE XUMHUYECKOU
sBomtoruu. HawaneHble sTambl Ouosoruueckoi spomonuu. ['mmoresa PHK-mupa. @opmupoBanue MeMOpaHHBIX CTPYKTYp U BO3HMKHOBEHHE
poTokieTku. [lepBrie KieTKH U UX 3BOJIOLNSL. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasBute xu3zHum Ha 3emsie mo spaMm M nepuoaaM. Karapxen. Apxeilickas M mporepo3oiickas 3pbsl. [lameosolickas 3pa U €€ NepUOIBL:
KeMOPHICKUI, OPIOBUKCKHIA, CHUTYPUUCKHH, ICBOHCKUI, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Me3so30iickas 3pa U €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJIeOreHOBbINA, HEOT€HOBBIN, aHTPOIOT€HOBBI.

XapakTepucTUKa KIMMaTa W IeoJornuyeckux mporeccoB. OCHOBHBIE ATAlbl 3BOJIOIMU PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApoMop¢o3bl y
pacTeHuii u KUBOTHBIX. [losBIeHUE, paciBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHn4eCKOro MMpa Kak OTpaxeHue dBOIIOLNUN. OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPIraHU3MOB.

DBorous yesnoBeka. AHTPOMNOJIOrUs Kak Hayka. Pa3BuTue npeacraBieHUil 0 MPOUCXOXKACHUM 4YeloBeKa. MeTobl U3yueHus: aHTpOIOTreHesa.
CxoJzcTBa M pa3InuMsl YEJIOBEKA U )KUBOTHBIX. CHCTEMATHUECKOE MOI0KEHUE YEIOBEKA.

JBuwxymue cunbl ((axkTopsl) aHTpororeHe3a. HacnencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOuIeCTBEHHBIM 00pa3 >KU3HU,
U3TrOTOBJIEHUE OPYAUM TPpyZa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaAUU W BETBU SBOJIIOIMU YEJIOBEKA: aBCTPATONUTEKH, YenoBek yMmenbid, YenmoBek npsaMoxoisamuid, YenoBek HeaHAepTalbCKUM,
Yenosek pa3ymHbIi. HaxoaKM HMCKOMAaeMBIX OCTAaTKOB, BPEMsl CYILECTBOBAHM, 00JAaCTh paclpoCTpaHeHUs,, 00bEM TOJIOBHOIO MO3ra, o0pa3 XH3HH,
opyausl.

Yenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpoleouHas (€Bpa3uiicKas), HErpo-aBCTpajouaHas (PKBaTOpUalbHAas), MOHTOJOWIHAS
(asmarcko-amepukaHcKas). UepThl MpuCHOCcOOJEHHOCTH MpPEICTaBUTENIeH YeIOBEUECKUX Pac K YCIOBUSM CyIIeCTBOBaHMs. EJMHCTBO yenoBedeCcKHX
pac. Kpurtuka pacusma.

JdemoHcTpaumnu:

IToptpetsr: @. Penu, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBus.

Tabnuue! u cxemsl: «Bo3HukHOBeHHe COTHEUHOM cUCTeMBbI», «Pa3BuTHE OopraHuueckoro Mupa», «PacturenpHas kieTkay, «KHBOTHas KIIEeTKay,
«IIpokapuornueckass kierka», «COBpEMEHHas CHUCTEMa OpPraHMYECKOro Mupa», «CpaBHEHME AaHATOMHMYECKMX 4YEpPT CTPOEHUS 4YelOBEKa U
4eJI0BEK0OOPa3HbIX 00e3bsAH», «OCHOBHBIE MECTa MAJEOHTOJIOIMUECKIX HaXO0I0K MPEIKOB COBPEMEHHOT0 YelloBeKay, «JlpeBHeiue moamn», «/IpesHue
moan», «IlepBble cOBpeMEHHBIE JI01n», «UenoBeYecKre pachly.



Ob6opynoBanue: mynsoku «[IpoucxoxeHue denoBeka» (OIOCTBI aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHAECPTalblla, KPOMAaHbOHIIA), CICTIKH WX
M300paKeHUs] KAaMEHHBIX OPYAHIl MEepBOOBITHOrO YelloBeKa (KaMHU-YOMIEphl, pyOusa, ckpebiia), reoXpoHoioruueckas tadbnuua, Koyiekus «DopMbl
COXPAHHOCTH MCKOIIAEMBIX )KMBOTHBIX ¥ PACTECHUII».

JlabGoparopHble U NpaKTHYecKue padoThbl:

[Ipaktuyeckas padora Ne 1. «M3ydyeHue UCKONAeMbIX OCTATKOB PACTEHHUH U )KUBOTHBIX B KOJUICKIIUAX).

DKCKypcus «IBONIOIUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN WIIM KpacBeAYeCKUN My3el).

Tema 3. OpranusMsl U OKpyKalIIas cpeaa.

OKOJIOTHSI KaK Hayka. 3aJadd U pa3leibl SKOJIOTMU. METOoJbl 3KOJOTMYECKUX HCCIEIOBAHUM. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO
4eJI0BeKa.

Cpenbl 0OuTaHMs OPraHU3MOB: BOJIHAS, HA3€MHO-BO3/1YIIIHAsA, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorndeckue (akropel. Kraccudukanms skomorndeckux (akTopoB: aOMOTHYECKHE, OMOTHYECKHME | aHTpororeHHwle. JleiicTBue
9KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue (akTOpbl: CBET, TEeMIlepaTypa, BIaXHOCTb. PDoromepuommsm. IlpucmocobiieHus OpraHu3MOB K JEHCTBHIO aOMOTHYECKHX
(dakTopoB. buonorunyeckue puTMBI.

buotnueckue GakTopsl. Buabl OMOTHYECKMX B3aMMOJCHCTBUI: KOHKYPEHIIUS, XUITHUYECTBO, CUMOKO3 1 ero Gopmel. [Tapasutusm, koomnepammus,
MyTyalu3M, KOMMEHcAlIU3M (KBapTHPAHCTBO, HaxJeOHWYECTBO). AMeHcalu3M, HeWTpanu3M. 3HadeHHe OMOTHYECKHX B3aUMOJCHCTBUN Ui
CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOTHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU NOmyissuud. OCHOBHBIE IOKA3aTeNM IOMYJSALUU: YHUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCT,
MPUPOCT, MUTpalus. JJuHaMUKa YMCIEHHOCTHU MOMYJISALNN U €€ Perysiusl.

JdemoncTpanum:

[Hoptpetsl: A. I'ym6onbaT, K. @. Pynse, O. ['ekkens.

Tabnuue! u cxemsl: kapta «[IpupoHbie 30HbI 3eminy, «Cpeasl 0OUTaHUS OpraHu3MoBy, «Dotonepuoausam», «llomynsauny, «3aKOHOMEPHOCTH
pocTa YMCICHHOCTH MOMYIAIUN HHPY30puu-Tyhenbku», «llumessie enm».

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTEHUMN U3 PA3HBIX MECT OOUTAHUS.

JIaGopartophas pabota Ne 4. «BnusHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJIAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooOmecTBa U IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBo opranu3mMoB — OuorneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas, NMPOCTPaHCTBEHHas, Tpoduueckas (muineBasi). Buubl-1oMuHAHTHL
CBs3u B OHOIIEHO3E.

Dkojorudeckue cucteMsl (3xocucteMsbl). [lonsTue 06 sxocucTeme u OuoreoneHose. OyHKIIMOHAIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: MPOJIYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BeliecTB U MOTOK SHEPrHH B dKocHcTeMe. Tpodudeckue (MUIIEBbIE) YPOBHM dKocHcTeMbl. [luieBsie 1enu u
cetu. OCHOBHBIE TMOKa3aTeIM IKOCHUCTEMBI: OMOMacca, MPOIYKIMA. DKOJOTHYECKHE MUPAMUJIBL: MPOAYKIIMH, YUCIEHHOCTH, Onomacchl. CBOMCTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNs, pa3BuTue. CyKieccus.

[Ipupoaubie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOTO WJIM IMIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOodKocuCTeMbl. buomormueckoe M XO3MHCTBEHHOE 3HAYCHHE Aarpo’KOCUCTEM H
ypOOsKOCHCTEM.

buopaznoobpazue kak GpakTop ycToiunBocTH 3kocucteM. CoxpaHeHHe OHOJIOTHYECKOro pa3Hoo0pasus Ha 3emIe.



Yuenue B. U. Bepuanckoro o 6uocdepe. ['panutisl, coctaB u cTpykTypa 6uochepsr. JKupoe BeriectBo u ero pyHkuun. OcodbeHHOCTH Onochepbl
KaK [100anbHO sKocucTeMsl. JJluHaMuyeckoe paBHOBecHe 1 0OpaTHas CBsi3b B Onocdepe.

KpyroBopoThI BemecTB 1 OMOTeOXMMHYECKHE ITUKITBI AJIEMEHTOB (YTiepoaa, a3oTa). 30HaATbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onocdepe 3eMiau. AHTpOINIOreHHbIe H3MeHeHus B Onocdepe. [1o0anpHbIe SKOJIOTHUECKHUE MPOOJICMBI.

CocymecTBoBaHuE MPUPOIBI U uyenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3usi Kak OCHOBA yCTOWYMBOCTH Onocdeprl. OCHOBA pariMOHAIBHOTO
yIpaBJIeHUs IPUPOJAHBIMU PECYPCAMHU U UX MCIIOJb30BaHME. JlocTHKEHNs ONOJIOTUM U OXpaHa IPUPOIBL.

JdemMoHcTpanmu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuuer u cxemsr: «llumessie nenu», «buomenos3: cocraB u cTpykrypay», «lIpupoansie coobmectBay, «llemn nutaHus», «IKomoruyeckas
nupamua», «bruocdepa u yenoek», «IkocrcreMa MIMPOKOIUCTBEHHOTO Jiecay, «IKOCUCTEMA XBOMHOrO jieca», «bruoreno3 Bogoémay, «ArporeHos»,
«IIprMepHBIE aHTPONIOTEHHBIE BO3JAEHCTBUS HAa IPUPOAY», «BakHENIIe NCTOYHHUKY 3arps3HEHUs BO3/lyXa U TPYHTOBBIX BOI», «[louBa — BakHeuIas
cocTaBisitoias 6nocgeps», «DakTopsl gerpananuu nouBy, «IlapHuKoBbI d3PhexT», «PakTOpbl paAMOaKTUBHOIO 3arpsizHeHHs orocdepsl», «O0mas
cTpyKTypa 6mochepsi», «Pacrnpoctpanenue xxu3nu B 6uochepe», «O30HOBBIH 3Kpan O6uocheps», «Kpyrosopot yriepona B 6uochepe», «Kpyrosopor
a30Ta B IPUPOACH.

Ob6opynoBanue: Mojenb-anmiaukanus « Tunuuneie 61oLeHo3bl», repbapuil «PacTuTenbHble coodiiecTBa», kKomekunn «buonenosy, «Bpeaurenu
BOXHEHIINX CEJIbCKOXO3HCTBEHHBIX KYJIbTYp», FepOapuul U KOJUIEKIUH PACTEHUN U JKUBOTHBIX, IPUHAAJISKAIINE K PA3HBIM KOJOTHYECKUM IpyIIam
onHoro Buaa, Kpacuas kaura Poccuiickoit @enepannu, n300paxeHusi OXpaHsIeMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 BUOJIOI'MN HA BA30BOM YPOBHE CPE/ITHEI'O OBIIET'O
OBPA30BAHUA

Cormmacao ®I'OC COO, yctaHaBiauBarOTCS TPEOOBAHUSA K Pe3ysIbTaTaM OCBOCHHUS OOYUYaIOIIMMHKCS MPOTpaMM CPEIHEro 00Imero oopa3oBaHMS:
JTUYHOCTHBIM, METANIPEAMETHBIM U MIPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeameTa «bHONOoTHsy BBIICICHBI CICIYIOIINE COCTABISIONINE: OCO3HAHUE O0YUYaIONUMUCS
POCCUICKOM T'paKJaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH W CaMOONPENEICHUI0, HAIMYUE MOTHBALHUU K
00y4eHHUI0 OMOJIOTHH, LIEIICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHI JTHYHOCTH HA OCHOBE KIIFOUEBBIX IEHHOCTEH M MCTOPUUYECKUX TPAJULIUI
pa3BUTHsA OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0YYaroUIMXCcs PYKOBOJCTBOBATHCS B CBOCH JAEATEILHOCTU LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAMH, TIPUCYIIUMHU CHCTEME OMOJIOTUYECKOTr0 00pa30oBaHUs, HATHYNE YKOJIOTHYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTABHUTH IIC]IM U CTPOUTH
YKU3HEHHBIC I1JIaHBI.

JInyHOCTHBIE PE3YJIBTATHI OCBOCHUS MIpeaAMeTa «BHOJIOTHs» TOCTUTAIOTCS B €IMHCTBE yU€OHOM M BOCITUTATEILHOM JIEATEIbHOCTH B COOTBETCTBUU
C TPAAUIIMOHHBIMHA POCCUMCKUMH COIIMOKYIBTYPHBIMU, HCTOPHUYECKUMHU U JyXOBHO-HPABCTBEHHBIMU [IEHHOCTSAMHU, IPUHSITHIMHU B OOIIECTBE MPaBUIAMHU
1 HOPMaMH TIOBEJICHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS M CaMOPA3BUTHSI, Pa3BUTHS BHYTPEHHEH MMO3UIIUU JTHIHOCTH,
MaTPUOTH3Ma, YBOKEHHUS K 3aKOHY M MPABOMOPSIKY, YEIOBEKY TpyJda U CTaplIeMy MOKOJICHHUIO, B3aUMHOTO YBa)KEHUS, OEPEKHOr0 OTHOILIEHHUS K
KyJbTYPHOMY HacCIEIUIO U TPAAULUAM MHOIOHAIMOHAJIbHOro Hapoa Poccuiickoit deaeparuu, npupoie U OKPYKarIIen cpee.

JIndHOCTHBIE pe3yabTaThl OCBOCHHS Yy4eOHOro mnpeamera «buONOTHA» MOMKHBI OTpa)kaTb TOTOBHOCTh U CIHOCOOHOCTh OOYYarOIIUXCS
PYKOBOJICTBOBAThHCS CHOPMUPOBAHHONW BHYTPEHHEH MO3UIIMEH JTUYHOCTH, CHCTEMOU IIEHHOCTHBIX OPUEHTAIINM, TTO3UTUBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOIIUX TPAJAULIUOHHBIM IIEHHOCTSIM POCCHUKMCKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO OIbITa U OMBITa JAEITeIbHOCTH B MpoIlecce
peanu3alui OCHOBHBIX HAIlPaBJICHUN BOCITUTATEIHHOM IEATETbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTH IPAKJAHCKOM MO3UIIMK 00YUaIOLIErocsl Kak aKkTUBHOI'O U OTBETCTBEHHOT'O UJI€HA POCCUNCKOro OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW HEATEIBHOCTH TPHU CO3/aHUM YYEOHBIX MPOEKTOB, PEIICHWHM Y4EOHBIX M TIO3HABATENIbHBIX 3a/ad,
BBHITIOTHEHUH OMOJIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO IMO3HITUIO 110 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KM3HU U OOBACHSTH €€,

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICHCTBUS JIOACH C pa3HBIMU YOKICHUSIMH, KYIbTYPHBIMH
IIEHHOCTSIMU 1 COITUATBHBIM TTOJI0KEHNEM;

TOTOBHOCTh K COTPYIHUYECTBY B IIPOIECCE COBMECTHOTO BBITIONHEHUS YU€OHBIX, TO3HABATENBHBIX U MCCIEI0BATENbCKUX 3aa4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHIO OTITIOHEHTOB MPH 00CYKICHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKON JI€ATEIbHOCTH;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA

c(hOPMHUPOBAHHOCTh POCCHIMCKON TPa)JTaHCKOW WIACHTUYHOCTH, MATPHOTHU3MA, YBAKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEpe]
Ponunoii, ropmnoctu 3a cBoi kpai, CBOIO PoauHy, CBOM SI3bIK U KYJIbTYPY, MPOLIJIOE U HACTOSIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJIHOMY HACIEAMIO U MaMSTHUKAM MPUPOJIbI, JOCTHXKEHHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX,
TpyJe;

CIOCOOHOCTH OLIEHUBATH BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBJICHHE U Pa3BUTUE OMOJIOTUH, TOHUMAHUS 3HAYCHHS OMOJIOTUN B TIO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YeJIOBEKa M COBPEMEHHOI'0 O0IIEeCTBa;



ujeitHas yoe:KIEHHOCTh, TOTOBHOCTH K CIIY)KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €0 CYIbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OLIEHUBAThH CUTYAIUIO U IIPUHUMATH OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh Ha MOPAITbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOLIEHHWE K CBOMM POAMUTENISIM, CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAHHOTO NPHUHSATUS LEHHOCTEH CEeMEHHON >XU3HU B
COOTBETCTBHUH C TpaaAuLIUsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/Aa, OOIIECTBEHHBIX OTHOIICHU;

MMOHUMAaHKE SMOIMOHAIBHOTO BO3ICUCTBUS KUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIICHUE TPOSBIIATH KAUeCTBAa TBOPUYECKON TUYHOCTH;

5) pusuveckoro BocnuTaHMus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIAr OOy YHsl:

MOHUMAaHUE M peaiu3anus 3I0pOBOr0 U 0e30macHOro obpasa >KU3HH (340pPOBOE MUTAHHE, COOJIIOJIEHWE TUTHEHWYECKHX IPaBUI U HOPM,
cOamaHCUPOBAHHBIA PEKHUM 3aHATHA M OT/BIXA, PETyJsApHas GU3MUYECKas aKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHUE IIEHHOCTH TMPaBUJI WHIMBUIYAIBHOTO M KOJUJIEKTUBHOTO 0€30MaCHOTO MOBEACHMS B CUTYALMIX, YTPOXKAIOIIUX 370POBBIO U JKU3HU
JTIOJICH;

OCO3HAHUE TOCIICICTBUM U HETIPUSATHUS BPEIHBIX MMPUBBIYEK (YITOTPEOIEHUS aJIKOT OIS, HAPKOTHUKOB, KYPEHHS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHUE IIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOM JEATENbHOCTH TEXHOJOTMYECKON U COLMAaIbHOW HAMpaBICHHOCTH, CIMOCOOHOCTh HHHUIIMUPOBATH, IUIAHUPOBATH M
CaMOCTOSATENLHO BBITIOJIHATH TAKYIO JICSITEIIbHOCTD;

WHTEpEeC K pa3nuuHbiM cdepam mpodeccnoHanbHON AESITeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) IKOJIOTrM4YeCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKH 1EIeCO00pa3HOe OTHOIICHHE K MPUPOE KaK UICTOYHHUKY KU3HU Ha 3eMIie, OCHOBE €€ CYIIeCTBOBAHUS;

TIOBBIIICHUE YPOBHS IKOJOTHYECKON KYJIBTYpPhI: MPUOOPETCHNUE OIbBITA IIAHWUPOBAHUS TOCTYIKOB M OIEHKH MX BO3MOXHBIX MOCIEACTBUN IS
OKpY>Kalolllel cpesl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUECKUX MPOOJIeM U MyTeH X PEIICHHS;

CIOCOOHOCTH HCIIONB30BaTh MPHOOpeTaeMble IPU W3YYCHUU OMOJIOTHH 3HAHUS W YMEHUS MPU PEIICHUH MPOOJIeM, CBA3aHHBIX C PallMOHATBHBIM
MIPUPOJIOTIONB30BaHNEM (COOJIOIEHNE MPaBWII TOBEICHUSI B MPUPOJIC, HAMPABIECHHBIX HAa COXpPaHEHHWE PABHOBECHs B YKOCHUCTEMAax, OXpaHy BHJIOB,
sKocucTeM, Orochepsl);

aKTUBHOE HEMpUSATHE JIEHCTBUM, TNPUHOCIIINX BpEJ OKpYKalolleld NpUpPOIHOM cpene, yMEHHE MPOrHO3HPOBaTh HEOIaronpusTHbIE
9KOJIOTUYECKUE MOCIEACTBUS IPEANPUHUMAEMbIX IEUCTBUHN U NPEIOTBPAIIATh UX;

HaJIM4ue Pa3BUTOrO AKOJOTUYECKOTO MBIIIIECHUS, SKOJIOTHUYECKON KYJIbTYpHI, OMbITa NESTEIbHOCTH 3KOJOTHYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHON, KOMMYHUKATUBHOM M COLIMAJIBLHON MpPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOM IEATEIBbHOCTHU
HKOJIOTMUYECKOI HaNpaBJICHHOCTH;



8) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTb MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUsI HAYKHU U OOLIECTBEHHON MIPAKTUKH, OCHOBAHHOI'O Ha
JMAIore KylbTyp, CIIOCOOCTBYIOIIET0 OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPLICHCTBOBAHNUE S3bIKOBOM M YUTATEIBCKOM KYJIbTYPBI KaK CPEACTBA B3aUMOJAEHUCTBUS MEXY JIFOJbMU U MIO3HAHUS MUDA;

MOHMMaHKUe cHenu(uKku OMOJIOTUM KaK HAayKH, OCO3HaHUS €€ posd B (OPMHUPOBAHUHM PAIMOHAIHHOIO HAYYHOTO MBIIUICHUS, CO3AaHUU
LIEJIOCTHOT'O IMPEJICTABICHUSI 00 OKpYXaroIeM MHUpEe KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U OOLIECTBA, B IO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUYUMOCTH OMOJIOTMH Ui COBPEMEHHOH LMBWIM3ALUK: OOECIEeYeHHUs HOBOIO YPOBHS Pa3BUTHS MEIULMHBI, CO3JaHHE
NEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pellaTh pecypcHble MPOOIEeMbl Pa3BUTHs YEIOBEYECTBA, IOMCKA IyTeH BbIXOJAa M3 TI00AIBHBIX
HKOJIOTUYECKUX MpobsieM U obecredeHus Mepexofa K YCTOWYMBOMY pa3BUTHIO, palMOHAIBHOMY HCIHOJIb30BAHUIO IPHPOJHBIX PECYpPCOB U
(OpMHUPOBAHNIO HOBBIX CTAHJAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LIENAX MOBBIMIEHUS OOLIeH KyJIbTypbl, €CTECTBEHHO-HAYYHOH I'paMOTHOCTH, Kak
COCTaBHOM 4acTH ()yHKIIMOHAILHON TPAMOTHOCTH 00yJaromuxcsi, GOpMUPYEMOil IPH U3Y4EeHUH OMOJIOTHH;

IIOHMMaHKHE CYIIHOCTH METOJIOB IO3HAHMWS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4yaeMble 3HAHUS Ui
aHaJin3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIEro MUPAa M IMPOUCXOAAIINX B HEM MU3MEHEHHUH, yMEHUE JielnaTh 0OOOCHOBAaHHBIEC 3aKJIIOYEHMS] HA OCHOBE
Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOJYyYEHHs JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIB30BaTh OMOIOTUYECKHE 3HAHUS IS PEIICHUS IPOOJIeM B PeabHbBIX )KU3HEHHBIX CUTYAIUX;

OCO3HaHUE LIEHHOCTH HAY4YHOM JIEATENBHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO U UCCIIEI0BATENBCKYIO AEATEIbHOCTh MHANBUYAIbHO U B
rpymnre;

TOTOBHOCTb M CIIOCOOHOCTh K HENpPEphIBHOMY O0pa30BaHHUIO U CaMOOOpPa30BaHMIO, K aKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMH MO OMOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ynbTaThl OCBOEHMsI yueOHoro mnpenmera «buonorusy BKIIOYAIOT: 3HAUMMblE JUISI (OPMHUPOBAHUS MHPOBO33PEHUS
o0yJaroImuxcs MeXIUCIUIIMHAPHbBIE (MEXKIIPEIMETHbIE) OOIIeHayYHbIE MOHATHS, OTpayKaloIINe 1IeIOCTHOCTh HAYYHOM KapTHHBI MHUpa U creuuduky
METOJIOB MO3HAHMS, UCMOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEprus, sSBJIEHUE, MPOIlecC, CUCTEMa, HAyYHbINH (DAaKT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, MCCIEOBaHUE, HAOIIOACHUE, W3MEpPEeHUe, HKCHEPUMEHT U JPYyTuX), YHUBEpCAIbHble Yy4yeOHBbIe JEUCTBUS
(mo3HaBaTenbHble, KOMMYHUKAaTUBHBIE, PpEryJISTHUBHBIE), obOecrneuynBatoniye (opMupoBaHUE (YHKIMOHAIBHOM TI'PAaMOTHOCTH U COIMAIBHOM
KOMIIETEHIIMM O0YyYaloIuXcs, CIIOCOOHOCTh OOYYalOIIUXCS MCIIONB30BaTh OCBOCHHBIE MEXIMCLUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpcaJbHbIe yueOHbIE IEUCTBUS B MO3HABATEIHHON U COIMAIBHOMN MPAKTHKE.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMBbI CPETHET0 001Iero 00pa3oBaHUs JOKHBI OTPAXKaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHeE eHCTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCTOJb30BaTh IMPHU OCBOCHUU 3HAHMM NPHUEMBI JIOTUYECKOTO MBINUICHHUS (aHanM3a, CUHTE3a, CpPaBHEHUs, Kiaccu(pukaruu, o000IeHHs),
PacKpbIBaTh CMbBICII OMOJIOTMYECKUX MOHATHH (BBLAEIATh UX XapaKTepHbIEe PU3HAKU, YCTAHABIMBATD CBSA3U C IPYTUMU MOHATUAMN);

OIIpEAEIATh LENH AEATEIbHOCTH, 33/1aBasi apaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIBHOCTU C MOCTABJIEHHBIMU
LEJISIMY;

UCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS JUIs1 OOBsICHEHUS (PAKTOB U SIBICHHUI KUBOM MPUPOJIBI;



CTPOUTH JIOTUYECKHUE pacCCYXIeHHUs (MHAYKTHBHbBIC, MICIyKTUBHbIC, IO aHAJOTWH), BBIABIATH 3aKOHOMEPHOCTH U TPOTUBOpPEYUs B
paccMaTpruBacMbIX SBICHHUAX, (POPMYIUPOBATH BHIBOBI U 3aKITIOUCHNUS;

MPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIs MPEICTABICHUS CYIIECTBEHHBIX CBSI3€ M OTHOLICHUH B M3Y4aeMbIX OMOJOrMYECKHX OOBEKTax, a
TaKke MPOTUBOPEUYH PAa3HOTO POJa, BBISBICHHBIX B PAa3IMYHBIX HHPOPMAIIHOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PEHICHUs MPOOIEMbI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTepUAIbHBIX U HEMaTepUaIbHbBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LIEJISIM, OLICHUBATh PUCKH MTOCIIEICTBHI ICATEIBHOCTH;

KOOPAMHUPOBATH U BBITOJIHATH padOTy B YCIOBUAX PEAbHOTO, BUPTYaJIbHOIO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BHBATh KPEAaTHBHOE MBIIUICHHUE TIPH PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TEHCTBUS:

BJIAJICTh HaBBIKAMU y4eOHO-HCCIICI0BATEILCKON U TIPOEKTHOM JIESITENbHOCTH, HABBIKAMU Pa3pelIeHus POOIIeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX METO0OB MTO3HAHHUS;

UCIIOJIB30BATh PA3IMYHbIC BUABI JESITENIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €0 HHTEPIPETaluH, MpeoOpa3oBaHUIO M IMPUMEHEHHIO B
Y4eOHBIX CUTYalUsAX, B TOM YHCJIE IPU CO3IaHUH YUYEOHBIX U COIMATIBHBIX IPOCKTOB;

(bopMHpOBaTh HAYYHBIH TUI MBILIUICHHUS, BIAICTh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMH OHSITHUSMH U METOJIAMU;

CTaBUTH M (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHON JACATEIILHOCTH M KHU3HEHHBIX CUTYalUsX;

BBISIBISITH TIPHYMHHO-CJICACTBCHHBIE CBS3M M aKTYaJIM3UPOBATh 3ajady, BBIIBUTATh THIIOTE3y €€ pEIICHHs, HaXOAWUTh apryMEHTHI JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHA, 33/1aBaTh MTAPAMETPhl U KPUTEPUH PEILICHHS,;

aHAJM3UPOBATh MOJIyYEHHBIE B XOJ€ PEIICHUs 3aJjaud pPe3ylbTaThl, KPUTUYECKH OLEHMBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCJIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIH OMBIT;

OCYIIECTBIISTH IIE€JICHAIPABIICHHBIH IMOMCK MEPEHOCA CPEJCTB U CIIOCOOOB JIEHCTBUS B IPOPECCHOHATBHYIO CPENY;

YMETh MEPEHOCUTDh 3HaHUS B I03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEESTEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUT'aTh HOBBIE HJIEH, NpPEJIaraTb OPUTHHAJIbHBIC MOJIXOAbI W PEIIEeHUs, CTaBUTh MPOOJEMbl U 3ajlaud, JOIMYyCKalollue albTepHATUBHBIC
pereHus..

3) pa6ora ¢ nngopmanmeii:

OPHEHTHUPOBAThCSI B PA3IMYHBIX HCTOYHUKAX HH(MOpMAuu (TEKCTe Y4eOHOTO MOCOOWs, HAYYHO-TIOMYJSPHOW JUTepaType, OMOIOTHYECKHX
CIIOBapsIX U CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3zax NaHHbBIX, B MIHTepHETe), aHaIM3UpOBaTh HHPOPMAIIUIO PAa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS,
KPUTHYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTHBOPEUYUBOCTH;

(dbopMyIMpOBaTh 3anpockl M NPUMEHATh pa3IMYHBIE METOAbl NpU IOMCKE M OTOOpe Ouojoruyeckod HHGOpMAIMM, HEOOXOAUMOM JUIs
BBITIOJIHEHUS YIE€OHBIX 3a71ad;

PUOOPETATh OMBIT HUCIIOIB30BaHMSI HH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATh KYIbTYPY aKTUBHOT'O HCIOJIB30BAHUS
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY NpPEACTaBICHUS OMOJIIOTHYECKON HMH(pOpMaruu (CXeMmbl, TpadukH, AUarpaMMbl, TaOIUIBI,
PUCYHKH U APYTOE);

WCIOJIb30BAaTh HAYYHBIN S3BIK B KA4eCTBE CPEACTBA IpH paboTe ¢ OMONIOrMYecKoil MHQOpMalueil: NpUMEHITh XUMHUYECKUE, (U3MUECKUE U
MaTeMaTU4ecKue 3HaKU U CUMBOIIBL, (hopMyIbl, aOOpeBHaTypy, HOMEHKIIATYPY, HCIOJIB30BaTh U MPEe0OPa3OBbIBATh 3HAKOBO-CHMBOJINYECKHE CPEICTBA
HaTrJISITHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI HH(pOpMannu, THPOPMAIIHOHHOW 0€30ITaCHOCTH JIMYHOCTH.



OBJ1aieHNe YHUBEPCATLHBIMH KOMMYHUKATHBHBIMH 1€fiCTBHSIME:

1) oomenmne:

OCYHICCTBJIAT KOMMYHUKAIIUNU BO BCECX C(I)ean JKU3HH, AaKTUBHO Y4YaCTBOBATh B AHWAJIOIC WKW JUCKYCCHUH II0 CYIICCTBY O6CY)K[[E[CMOI71 TCEMBI
(ymenue 3aaBaTh BOIPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCHUTEIILHO BBIIOJHEHUS MpeIaraeéMoi 3aadd, YUYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTD
MO3ULMHI IPYrUX YYaCTHUKOB AMAJIOTa WK JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CPEICTBAa OOIICHMS, MOHMMATh 3HAUYEHHE COIHMAJIbHBIX 3HAKOB, NMPEINOCHUIOK BO3HHUKHOBEHMS KOH(IMKTHBIX
CUTYyallul, YMETb CMSTYaTh KOH(QJIMKTHI U BECTH NIEPErOBOPHL;

BJIAJICTh PA3IMYHBIMU CIOCOOAMHU OOIIEHUS U B3aMMOJCHCTBHS, IIOHUMATh HAMEPEHUS APYTUX JIOJICH, MPOSBIATh YBaKUTEIBHOE OTHOIICHHE K
cobeceIHUKY U B KOPPEKTHOU opme HopMyTrpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAaHMEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTh:

MOHUMATh ¥ HCIIOJ30BaTh MPEHMYIIECTBA KOMAaHAHOW W MHIUBHIYaIbHOW PaOOTHI MPU PEUIEHUH OMOJIOTHYecKOol MmpolieMbl, 00OCHOBBIBATH
HE00X0AMMOCTh IPUMEHEHUS TPYIIIOBBIX ()OPM B3aMMOICHCTBHS IIPH PELICHUN y4eOHOW 3a1auu;

BBIOMpATh TEMAaTHKY U METOJIbI COBMECTHBIX AEHCTBUH C y4ETOM OOIIMX MHTEPECOB H BO3MOKHOCTEH Ka)I0T0 WieHa KOJJICKTHBA;

MPUHUMATh L€ COBMECTHOM NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JCUCTBUS IO €€ JTOCTHKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensaTh pojH ¢ y4€TOM MHEHHH YYaCTHUKOB, 00CYXJaTh pe3yJbTaThl COBMECTHOI padOTHI;

OLICHHMBATh KAYECTBO CBOET0 BKJIA/A U KaXKJ0I0 yYaCTHUKA KOMaH bl B OOIIMH pe3ybTaT 110 pa3pad0TaHHBIM KPUTEPUSIM;

npeaaraTb HOBbIE MPOEKTHI, OIIEHUBATh HJICH C MTO3UIIMU HOBH3HBI, OPUTHHAILHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYHICCTBJIATD IMMO3UTUBHOC CTPATECTNMICCKOC ITOBCACHUC B PA3JIMYHBIX CUTYAallUAX, IPOABJIATE TBOPUCCTBO U BOO6pa)KCHI/I€, OBITH HWHUIIMAaTUBHBIM.

OBJ1aieHNe YHUBEPCATBLHBIMH PEryJIATHBHBIMH J1€fiCTBHAMU:

1) camoopranu3amus:

UCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS BRISIBIICHHS TIPOOJIEM U MX PEIICHUS B )KM3HEHHBIX M YUCOHBIX CUTYaLUSIX;

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKHMX 3HAHHUI OCJICBBIC U CMBICJIOBBIC YCTAHOBKHU B CBOUX ﬂeﬁCTBHfIX " IOCTYIIKax IO OTHOIICHHUIO K JKUBOH
IIPUPO/IE, CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPY)KAIOIIUX;

CaMOCTOATCIIBHO OCYHICCTBJIATH IO3HABATCIbHYIO ACATCIIBHOCTDL, BBIABIIATH HpO6J’ICMLI, CTaBUTh U q)OpMy.]'II/IpOBaTI) cOOCTBEHHbBIE 3aJadu B
00pa3oBaTeNbHOM NS TENEHOCTH U )KU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITEITFHO COCTABJIATH TUIAH PEIICHUS MPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH | MTPEIIIOYTCHUH;

J1aBaTh OIIEHKY HOBBIM CHTYaIlHsIM;

paciupsaTh paMKH y4eOHOTo MpeAMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHIH;

Je7aTh OCO3HAHHBINA BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PEIICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CII0cCOOCTBOBATh (HOPMHUPOBAHHIO U MPOSBICHUIO NIMPOKOH APYAUIIMH B PA3HBIX 00JIACTIX 3HAHUI, TOCTOSHHO MOBBIIIATH CBOH 00pa30BaTeIbHBIN
U KYJIbTYpPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OIIEHKY HOBBIM CHTYAIUsIM, BHOCHTh KOPPEKTHUBHI B AEATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaACTh HaBBbIKAMU MMO3HaBaTEILHOM pe(bHeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX IICI>’ICTBHI>'I U MBICIUTCIIBHBIX MPOLCCCOB, UX PC3YJIbLTATOB U
OCHOBAHMH, HCIOIB30BaTh MPUEMBI pehIeKCHH IS OLICHKH CHTYaIlH, BBIOOpA BEPHOTO PEIICHUS;

YMCTb OLICHUBATh PUCKU U CBOCBPECMCHHO NPUHUMATL PCUICHUS 110 UX CHUKCHUIO,

NPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX IPU aHAIN3E PE3yIbTaToOB JICSTEIbHOCTH;



3) npuHATHE cedsl U IPYTHX:

MIPUHUMATD ce0sl, IOHMMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTHX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C TO3UIMH JPYroro 4YeJoBeKa.

HNPEIMETHBIE PE3YJIBTATBI

[Ipenmernsie pe3yibTathl ocBoeHus: nporpaMMmel COO o Ouonoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT crenuduyeckue uis yaeOHOro mpeaMera
«buosnorus» HaydHble 3HAHUS, YMEHUS U CHOCOOBI JIEHCTBUN MO OCBOCHMIO, UHTEPIpETAMH U MPEOoOpPa30OBaHMUIO 3HAHUI, BUJBI NEATEIBHOCTH I10
MOJIyYCHHUIO HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHUN B Pa3IMYHBIX YUEOHBIX CHUTYAIMsIX, a TAKKE B PEAbHBIX JKU3HEHHBIX CHUTYAIUSX, CBS3AHHBIX C
ouonorueil. B mporpamme mpenMeTHbIe pe3yabTaThl IPEICTABICHBI 10 TOJaM 00yUYeHHUSI.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npenmera «buonorus» 6 10 knacce NOMKHBI OTPAXKATH:

c(OpPMUPOBAHHOCTh 3HAHUNH O MECTe M POJM OMOJOTHMHM B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHpPOBAHHHM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPa W HAYYHOTO MHUPOBO33PEHHUS, O BKIAJE POCCHUCKUX W 3apyOCIKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHATBLHOW IPaMOTHOCTH Y€JIOBEKa JIsl pEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE pPacKphIBaTh COAEp)KaHUE OHMOJOTHYECKHX TEPMHUHOB M TOHATHI: XH3Hb, KJIETKA, OpPraHu3M, MeTabomu3M (0OOMEH BEIIeCTB W
MpeBpalleHle SHEPruu), TOMeocTa3 (CaMOperyssiusi), ypOBHEBas OpraHHW3alUs JKHUBBIX CHUCTEM, CaMOBOCIPOM3BEICHHE (PEMpOIyKIus),
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U PAa3BUTHUE;

YMEHHUE H3J1aratb OMOJOrMYecKre TeOpuH (KJIeTOYHasl, XpOMOCOMHAs!, MyTallMOHHAs, IEHTpaJIbHAs J0rMa MOJIEKYJISIpHOM Ononorun), 3akonsl (I'.
Menpens, T. Moprana, H. U. BapunoBa) u yduenus (0 1eHTpax MHOTooOpa3usi U IpOUCX0XKIeHUs KynbTypHbIX pacTeHuil H. Y. BaBunosa), onpenensite
I'PaHULbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHHE BJIaJETh METOJIaMU HAyYHOI'O MO3HAHUS B OMOJIOTHHU: HAOMIOEHNE U OMHCAHHME KUBBIX CHCTEM, IMPOIIECCOB U SIBICHUW, OpraHu3alus U
IIpOBE/IeHNE OMOJIOTUYECKOr0 3KCIEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bl, BBIABICHHE 3aBHUCUMOCTH MEXIY HCCIEAYyeMbIMH BEIMYMHAMH, O0OBSICHEHHE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYUHBIX OHATHI, TEOPUN U 3aKOHOB, YMEHHE JIE1aTh BHIBO/IbI HA OCHOBAHUH MOJyYEHHBIX PE3Yy/IbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBbIE INPU3HAKH BHPYCOB, KIETOK IPOKAPHUOT U DYKAPUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB,
OCOOEHHOCTHM IpOLIECCOB: OOMEHa BEUIECTB M NPEBpAIICHUS] HHEPrUM B KIETKE, (OTOCHMHTE3a, IJIACTMYECKOTO M HHEPreTHYecKoro ooOMeHa,
XEMOCHHTE3a, MUT03a, Mei103a, OTIOA0TBOPEHHUS, PA3MHOKEHHSI, UHAWBUAYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOT€HE3);

yYMEHHE MPUMEHSTh MOJIYYEHHbIE 3HAHUS JJIs OOBSICHEHHS] OMOJIOTMYECKUX IMPOLIECCOB U SBIEHUM, JUIsl MPUHATHS MPAKTHUECKUX pPELICHUH B
MOBCEIHEBHOM >KM3HU C LENbI0 oOecrieyeHusi Oe30MacHOCTH CBOETrO 37J0POBbS M 3/10pPOBbSl OKPYXKAIOMIMX JIOJIEH, COOMIOCHNUsS HOPM TI'PaMOTHOIO
TOBEJICHUS B OKPY>KAIOIIEH PUPOTHON cpejie, MOHUMaHNEe HEOOXOMMOCTH MCIOJIb30BAaHUS JOCTIKEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTHI
JUI paliMOHAIbHOIO IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh AJIeMEHTapHbIe T€HEeTHUECKHE 3a/1adl Ha MOHO- M JTUTHOPHIHOE CKpEUIMBAaHUE, CLIEIUICHHOE HACIEeI0BaHUE, COCTABIATh CXEMbl
MOHOTHOPUAHOTO CKpEIMBAaHUS JUISl TPEICKa3aHMsl HACIE0BaHUS IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMOJIHATH J1a00paTOpHbIE U IPaKTHUECKHUEe padoThl, COOJII0IaTh IpaBUiia MpU paboTe ¢ y4eOHBIM U JJAOOpaTOPHBIM 000pPYI0BaHUEM;

yYMEHHUE KPUTHYECKU OIICHWBATh U MHTEPIPETUPOBATH MHPOPMALUIO OMOIOTHYECKOTO COJCpPIKAaHUS, BKIIOYAIOIIYIO IICEBAOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPEICTBAa MAacCOBOM MH(OpMalNU, HAYYHO-TIOMYJIAPHBIE MaTepuaibl), STUYECKHE aCHEKThl COBPEMEHHBIX HCCIIEIOBAHUN B
OHOJIOruy, MEIUIIMHE, OMOTECXHOJIOTHU;

YMEHHE C03/1aBaTh COOCTBEHHBIC NMHCHbMEHHBIE M YCTHBIE COOOIICHUs, 00001as OMOJOTHUECKYI0 MH(GOPMAIUI0 U3 HECKOJbKHX HCTOYHUKOB,
IPaMOTHO UCIOJIb30BaTh MOHATUHHBIN anmapar OHOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOEHUS yaeOHOTO TIpeameTa «buomorusi» ¢ 11 kaacce TOJKHBI OTPaXaTh:



c(hOpPMUPOBAHHOCTh 3HAHUN O MECTe M POJM OHMOJOTHH B CHUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (DOPMHPOBAHWU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPa U HAYYHOIO MHPOBO33PEHHS, O BKJIa/le POCCUHMCKHX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(YHKIIMOHATTFHOW TPaMOTHOCTH Y€JIOBEKa JIsl PEIICHUS KU3HEHHBIX 3a71a4;

YMEHHE PacKpbIBaTh COAEpKaHHE OMOJOTMYECKUX TEPMUHOB U MOHSATHIL: BUM, MOMYJISIMS, TeHOPOH, 3BOIIOIUS, ABIKYILNE CHIIbI ((PaKTOphI)
3BOJIIOIHH, TPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, YKOJIOTHUECKHE (DaKTOPHI, IKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, [[EMTU
MUTaHM, SKOJOrHYecKas nupamuia, OuoreoneHos, ouocdepa;

YMEHHE U3JIarath OHOJIOrHYecKue Teopun (dBoionnoHHas Teopus Y. JlapBuHa, CHHTETUYECKAsT TEOPHsI IBOJIIOIHH), 3aKOHBI M 3aKOHOMEPHOCTH
(3apomprmeBoro cxoactBa K. M. Bbapa, depenmoBanus TiiaBHBIX HampaBieHud u myrted somtormu A. H. CepepuoBa, yuenus o 6uochepe B. .
Bepnajckoro), onpenensiTe rpaHUIlbl UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yYMEHHE BIaJIeTh METOJaMU HAYYHOT'O MO3HAHMS B OMOJOTUU: HAOIIOACHHE U ONMKCAHUE JKUBBIX CHUCTEM, MIPOLIECCOB U SBICHUM, OpraHu3anus u
MPOBEACHUE OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBM)KEHUE THUIIOTE3bI, BBIIBICHHE 3aBHCHMOCTH MEXIY HCCIEAYyeMbIMHU BEIMYMHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3yIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX IMOHSATHH, TEOPUN U 3aKOHOB, YMEHHE JIeNIaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BUIOB, MOMYJISIIANA, TPOTYyIIECHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTeOIEeHO30B U  SKOCHUCTEM, OCOOEHHOCTH TIPOIECCOB: HACIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMS,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCHCTBHS DKOJIOTHYECKUX (DAaKTOPOB HA OPTaHHW3MBI, IEPEHOCA BEIIECTB M TMOTOKA SHEPTUH B IKOCHUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUI B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB M OMOT€OXMMHUUYECKUX IIUKIIOB B Orochepe;

yYMEHHUE MPUMEHATH TMOJYYEHHBIC 3HAHUS JJIi OOBSICHEHMS] OMOJIOTHYECKUX MPOLECCOB U SIBICHUM, ISl MPUHATUS MPAKTUYECKUX DPEIICHUM B
MOBCETHEBHOM KU3HU C LIETbI0 oOecreyeHus] Oe30MacHOCTH CBOETO 370POBBSI U 3J0POBbSI OKPYKAIOIIUX JIIOACH, COOMIOJEHUS HOPM TPaMOTHOTO
MOBEJICHUS B OKPYXKAIOIEH MPUPOJIHON cpejie, MOHUMaHUE HEOOXOIUMOCTH UCIIOJIb30BAHUS TOCTHXKEHHI COBPEMEHHON OMOJIOTHH /I palliOHAIBHOTO
MIPUPOIONOIB30BAHMS;

yYMEHHUE pelIaTh dJIeMEHTapHbIe OMOJIOTHYECKHE 33/1a4H, COCTABIIATh CXEMbI IEPEHOCA BEIECTB U SHEPTHH B IKOCUCTEMAX (IIeTIH MUTAHHUS ),

YMEHHE BBITIONHSATH JIa0opaTOpHBIE U MPAKTUYECKUE pabOThI, COOII0aTh MpaBuiIa MpH padoTe ¢ y4eOHBIM U TaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKU OIEHWBATh U MHTEPIPETHUPOBATH MH(POPMAIMIO OHMOJIOTHYECKOTO COAEPKAHUs, BKIIOUYAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(OPMAIINH, HAYYHO-TIONMYJSPHBIE MaTepUabl), paCCMAaTPUBATh TJI00ANBHBIE SKOJIOTHUECKHUE TPOOIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHHS, 0000IIast OUoIOrnuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HCTOYHHKOB,
TPaMOTHO MCIOJI30BaTh MOHATHIHBIN ammapat OuOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHBbIE
HauMeHnoBaHue pa3iesioB H TeEM udposbie
Ne m/n HpOFpZI:MNflbI Bcero Konrpoubhble | Ilpakriieckue 05[521:30(1;ET6J1]>]1LI€
padoThI padoThI pecypebi
bubanoreka [IOK
! buonorus kak Hayka 2 0.5 https://m.edS(]J_EJ.ru/7f41c292
2 JKuBble CUCTEMBI U MX OpraHu3aIus 1 buGmorexa LIOK
https://m.edso00.ru/7f41¢c292
3 XUMHYECKUN COCTAB M CTPOCHUE KIIETKU 8 1 bubimorexa [IOK
https://m.edso00.ru/7f41¢c292
4 JKu3HenessTeIbHOCTh KICTKH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 PasMHOXeHNE M MTHAMBUAYAIBHOE Pa3BUTHE 5 1 bubmmorexa [IOK
OpPraHUu3MOB https://m.edso00.ru/7f41¢c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHU3MOB https://m.edso0.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUHI https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa [IOK
https://m.edso0.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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 KUIIACC

KosnuecTBo yacon JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugpossbie
N /m I[pOl"piIl)MNilbl Bcero Konrpoakneie — Ipaxtueckue 06])(:30(11?;Te.11512]>le

padoThI padoThI pecype

bubnmoreka [JOK
. BOIOUHOHHAS OHOTOTHS d . https://m.edS(])lo.ru/7f4lcc74

5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU HA 9 05 bubmuorexa [JOK
3emie https://m.edsoo.ru/7f41cc74

3 Opranu3Msbl U OKpyXkarolas cpeaa 5 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41cc74

4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74

5 PesepBHOE Bpems 2 bubmmorexa LIOK
https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 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







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






