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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paspaborke mnporpaMMmbl 1O OHONOTMU TEOPETUYECKYI0 OCHOBY JJisl OMNpEAENeHUs TOAXOAOB K
(dbopMupoBaHHIO conepxkanus yaeOHoro npeamera «bruomorus» cocraBuinu: kKoHuentyaibHble nonoxenus GI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LeNed, COAepXaHHsA, pe3ylbTaToB OOydeHHs: M TpeOOBaHWI K YPOBHIO TOITOTOBKU
BBIMTYCKHUKOB, TOJIOKEHHS 00 OOMMX WeNsIX M MPUHIMIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpennero obmero oopasopanus B Poccutickoii Denepanyu, a TakKe MOJOKESHUS O crielupuke OMONIOruu, e¢ 3HaUCHUY B
MO3HAaHUM KMBOM WPUPOABl W OOeCIeueHUH CYIIECTBOBAHUS 4YejoBeueckoro obmectBa. CoriacHO Ha3BaHHBIM
MOJIOKEHUSIM, OIpeZie]IeHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no Gronoruu Aa€T MpeacTaBiIeHUE O HENsX, 00 00LIel cTpaTeruu 00y4eHHs], BOCIIUTAHMS H Pa3BUTHS
o0ydarommxcsi cpecTBaMu ydeOHoro mnpeamera «buonorusy, omnpenenser ods3aTenbHOE MpeIMETHOE COAepKaHUE, ero
CTPYKTYpY, paclpeieicHue Mo pasfeaM M TeMaM, PEKOMEHAYEMYIO IMOCIeOBaTeIbHOCTh H3YUEHHsI Y4eOHOTO
MaTepuaia ¢ y4€ToM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIbHOIO MPOIlecca, BO3PACTHBIX
oco0eHHOCTel 00yJaroImuxcsl.

B mporpamme 1o OHONOTHMU TaKKe yYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JINYHOCTHBIM, METAPEIMETHBIM U
MpeAMETHBIM  pe3yjbTataM  oOydeHHs B (OPMHUPOBAHMM  OCHOBHBIX  BHJIOB  Yy4eOHO-ITO3HABATENbHOU
JeATebHOCTH/Y9eOHbIX AEHCTBUI 00YUYaIOMIUXCS IO OCBOCHUIO COJIEPKAHHS OMOJIOrHYECKOT0 00pa3oBaHUsl.

B mporpamme mo Ouonorunm (10-11 xmaccel, 06a30BBIl ypOBEHB) peain30BaH HPUHIMI MPEEMCTBEHHOCTH B
M3y4eHUU OHOJIOruM, Onarofaps 4eMy B HEH MPOCMATPUBACTCS HANPaBJICHHOCTh HAa pPa3BUTHE 3HAHMMU, CBSA3aHHBIX C
(I)OpMI/IpOBaHI/IeM C€CTCCTBCHHO-HAYYHOI'O MHUPOBO33PCHUA, IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTHU, OKOJIOTHYECKOI'o
MBIIJICHHUSI, TIPEICTABICHUN O 3I0POBOM 00pase KH3HH U OEpeKHBIM OTHOIICHHEM K OKPYKaIoIIeH MPUPOIHON cpeje.
[MoaTOMyY Hapsay ¢ U3ydeHrneM OOIIeONOIOTUIECKUX TEOPHI, a TAKIKE 3HAHUH O CTPOSHHH JKUBBIX CUCTEM Pa3HOTO paHTa
" CyHIHOCTHU OCHOBHBIX MPOTEKAIOINNX B HUX ITPOLECCOB B IIPpOrpaMme 1o OHoJIOTHH YAEIE€HO BHUMAaHHE UCITIOJIb30BaAHUTO
MMOJTY4YCHHBIX 3HAaHUHA B HOBCGHHGBHOﬁ KU3HU JId PCHICHHA MPUKIAAHBIX 3aJad, B TOM YHUCIIC! HpO(bI/IJ'IaKTI/IKI/I
HACIIE/ICTBEHHBIX 3a00JIEBaHMI YeJOBEKa, MEJUKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHMS, OOOCHOBaHUS JKOJIOTUYECKH
1eNeco00pa3Horo TOBENEHHUS B OKPYXKAIOUIEH NPHPOMHOW cpelle, aHalM3a BIHMSHUS XO3SHCTBEHHOH JeATeNbHOCTH
YCJIIOBCKA HA COCTOAHUEC IMPUPOIHBIX U UCKYCCTBEHHBIX 9KOCHUCTEM. Ycunenne BHUMaHUS K HpHKHaHHOﬁ HaIllpaBJICHHOCTU
yuebHOro mnpeaMera «bUONOTHsS» TPOJMKTOBAHO HEOOXOMUMOCTHIO OOCCTICUeHUs YCIOBWUH ISl pElieHUsT OJHON U3
aKTyaJbHBIX 3a7a4 HIKOJIBHOTO OMOIOTMYECKOro 00pa3oBaHMs, KOTOpas mpeanoiaraet GopMHUpOBaHHE Y 00ydaromuxcs
CIIOCOOHOCTH aJ[alITHPOBATHCS K M3MEHEHHSIM IMHAMIYHO Pa3BUBAIOIIETOCSI COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHE cpemHero odimero oopa3oBanus 3aHUMaeT BaxkHoe MecTo. OHa obecreunBaet popMupoBaHHE
y oOydarommxcsi MpeICTaBICHUH O HAyYHOH KapTHHE MHpa, pacmiupseT M o0oOmaeT 3HaHWSA O XMBOW HpHupoze, e
OTJIMYMUTENBHBIX NPU3HAKAX — YPOBHEBON OpPraHM3allM{ U 3BOJIIOLUH, CO3MAET yCIOBUS IJIA: TIO3HAHMS 3aKOHOB XKHBOM
npuponpl, (GopmupoBaHus (YHKIMOHAIBHOH TI'PaMOTHOCTH, HAaBBIKOB 3[0pOBOTO M 0Oe30macHOro oOpas3a »XW3HH,
9KOJIOTMYECKOT 0 MBIIUIEHHS, IEHHOCTHOI'O OTHOILEHHS K KHUBOH IPUPOAE U YETOBEKY.

Bonpiioe 3HaueHne OMOMOrMsI MMEET TAKKe I PELICHUS BOCIUTATENBHBIX M PA3BUBAIOIIMX 3aJad CPETHEro
obrmrero odpa3zoBaHUs, COIMATN3ANNN O0yJaromuxcs. M3ydeHrne Ouonornm odecrieunBaeT yCIOBHS s (hOpMHUPOBaHUS
WHTEJICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX W HH(OPMALMOHHBIX HABBIKOB, 3CTETUYECKOH KyJIbTYpBl, CIIOCOOCTBYET
MHTErpany OMOJIOTMYECKUX 3HAHUH C MPeCTaBICHUSIMHE U3 APYTUX y4eOHBIX IIPEAMETOB, B YACTHOCTH, (PU3HUKU, XUMUHI
u reorpadguu. Ha3zBaHHbIE NMONIOKEHHMS O NpegHa3sHadeHUH ydeOHoro mpeamera «buomorus» cocTaBmiin OCHOBY AJIs
OIIpeeIeHNUs TIOAXO0A0B K OTOOPY U CTPYKTYPUPOBAHUIO €I0 COAEPKAHMS, IIPEACTABICHHOIO B IIPOrpaMMe 10 OHOJIOTHH.

Otbop conepxxanusi ydeOHoro mpenmera «buonmormsy Ha 0a30BOM ypOBHE OCYIIECTBIEH C IO3ULMNA
KyJbTYPOCOOOPA3HOr0 MOAXOAA, B COOTBETCTBHM C KOTOPBIM OOydYaromiyecs IODKHBI OCBOUTH 3HAHUS M yMEHHMS,
3HaYMMBbIe A1 (POPMHUPOBAHUS OOLIEH KyJbTYpbl, ONPEACIAIONINE aJeKBAaTHOE MOBEICHUE YEIOBEKa B OKPYXKaroIlleH
MIPUPOIHON cpefie, BOCTpeOOBaHHBIE B MOBCETHEBHOW JKM3HUW W MPAKTHUYECKOW nestenbHocTH. Ocoboe MecTo B 3Tod
cucTeMe 3HaHWH 3aHHMAIOT 3JIEMEHTBHI COICP)KaHUs, KOTOPBIE CIY)KaT OCHOBOH Uil (pOpMHUpPOBAHMS NMPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHE MHpPAa M IEHHOCTHBIX OPHUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIIHMX
TyMaHHU3aIlH OMOJIOTHYECKOT0 00pa3oBaHUsI.

CrpyKTypupoBaHHE COAep)KaHUsl ydeOHOro MaTepuajiga B MPOrpaMMe MO OHOJIOTMU OCYIIECTBJIEHO C Y4ETOM
MPUOPUTETHOTO 3HAYECHUS 3HAHUI 00 OTIIMYMUTENBHBIX OCOOEHHOCTSX HBOH MPUPOABL, O €€ YPOBHEBOM OpraHM3allud U
IBOJIONMH. B COOTBETCTBMM € 3TUM B CIPYKType YydeOHOro mnpeamera «buonorusi» BBIIEIEHBI CIEAyIOLINE
cofiepkaTebHbIe JIMHUM: «bHonorus kak Hayka. MeToibl HayqyHOro Mo3HaHus», «Kierka kak Ononoruueckasi CUCTEMay,
«Opranu3M Kak Ouoioruueckas cucrema», «CucremMa M MHOrooOpasue OpPraHH4ecKOro MHpa», «IBOJIOLMS KHBOU
MPUPOABD, « IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTHY.

Henps u3ydenus: yuebHoro npeamera «buonorus» Ha 6a30BOM ypoBHE — OBJaJIeHHE OOYUYaIOIIUMUCS 3HAHUSIMU O
CTPYKTYPHO-(YHKIIMOHAJILHON OpTaHU3alMU KUBBIX CHCTEM Pa3HOI0 paHra U NpuoOpeTeHrue yMEHHUH MCIONb30BaTh 3TH
3HaHUS Al TPaMOTHBIX JACHCTBUH B OTHOIIEHMHM OOBEKTOB XMBOM HPUPOIBI M PELICHUS Pa3IWYHBIX >KU3HEHHBIX
npo0diem.

Hoctrxenue 1enu u3ydeHus: yueOHoro npenmera «buonorus» Ha 06a30BOM ypoBHE oOeclieunBaercs pereHueM
CIICAYIOLIMX 3a1a4:



OCBOCHHE O00YYaIOIIMMUCA CHUCTEMBl 3HAHUH O OMOJOTMYECKUX TEOpHUSAX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
THIOTE3aX, MpaBUiiaX, CIyKAIUX OCHOBOW JUIst (POPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHpAa,
0 MeTOAax HAy4YHOTO TIO3HaHWA, CTPOCHHHM, MHOrO00pa3uu W OCOOEHHOCTSIX JKHUBBIX CHCTEM PAa3HOrO YpPOBHS
OpTaHU3AINH, BBIJAIOIIUXCS OTKPBITHSAX U COBPEMEHHBIX MCCISIOBAHUSIX B OUOJIOTHY;

(dopMupoBaHHE Yy 00YYaIOUIMXCsl MO3HABATENLHBIX, HHTEIUICKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH B Iporiecce
aHaJIM3a JAHHBIX O MYTSAX Pa3BUTHS B OWOJOTHMM HAYYHBIX B3TJISJIOB, MJIEH M MOAXOAOB K M3YyYCHHIO JKUBBIX CHUCTEM
Pa3HOr0 YpOBHS OpraHU3aluMy;

CTaHOBJICHHE y OOydaromuxcs o0mell KyabTyphl, GyHKIHOHAIBHON TPAMOTHOCTH, pa3BUTHE YMEHHH OOBSCHSTH U
OILICHUBAThH SIBJICHUS OKPYXKAIOIIEr0 MUpPA KUBOHM MPUPOABI HA OCHOBAHWU 3HAHUI U OIBITA, MMOJYYCHHBIX MPH U3yYCHUU
OHoJI0rNY;

(hopMupoBaHue y 00y4arolUxcs YMEHUIH WLIFOCTPUPOBATh 3HAUYCHHE OMOJOIMUYCCKUX 3HAHHMH B MPAKTHYCCKOU
JeATeIbHOCTH YeJI0BEKa, PA3BUTHH COBPEMEHHBIX MEAUIIMHCKIX TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YETIOBEKOM YKHBOHM MPUPOABI, HEOOXOAUMOCTH OepekHOTO
OTHOUICHUS K HEH, COONIIOZICHHUS] 3TUYECKIX HOPM IIPH MPOBEACHNH OMOJIOTHYECKUX MCCIeA0BaHHIA;

OCO3HAaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWUW IS TIOBBIIIEHUS YPOBHS JKOJOTMYECKOH KyJIbTYpHI, s
(hopMHPOBaHMS HAYYHOTO MHUPOBO33PEHUS;

MpUMEHEHHE TMPHOOPETEHHBIX 3HAHUM W YMEHHMH B TOBCEIHEBHOM JKM3HM ISl OIEHKHM IOCIEACTBHI CBOei
JIeATEIbHOCTH 10 OTHOIICHHIO K OKPYXKAaroIlle cpesie, cOOCTBEHHOMY 37I0pOBBIO, 00OCHOBaHHE U COOJNIOJIEHHE Mep
MpoUIaKTHKH 3a00J1eBaHUH.

B cucreme cpentero obiero odopaszopanus «buosorusy», nzyuaemasi Ha 0a30BOM YPOBHE, SIBJISIETCS 00 I3aTEIbHBIM
y4eOHBIM MTPEAMETOM, BXOJSIIM B COCTaB MPEAMETHOH 00nacTn «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

Jtst m3ydenus Ouoyoruy Ha 6a30BOM ypOBHE CPEIHETO 001Iero oopa3opanus orBoautcs 68 dacos: B 10 kmacce —
34 gaca (1 gac B Hemeno), B 11 ximacce — 34 gaca (1 gac B Hezeno)



COJAEPXKXAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJiorust kak Hayka.

Buonorust kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKMMHU U JPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, 3TMKON, 3cTETUKONH M TpaBoM. Ponp Gnonornu B GOpMUPOBaHMU COBPEMEHHOM HayYHOH KapTHHBI MHUpA.
Cuctema OMONOTMYECKUX HAYK.

Meronpl MO3HAHUS KUBOM NPUPOAbI (HAOMIONEHWE, DKCIICPUMEHT, OIMUCAHHWE, HW3MEpeHHUe, KiaccuuKanus,
MOJIETTUPOBAaHNE, CTATUCTHYECKAsi 00pabOTKa JaHHBIX ).

JdemoncTpanun:

IToptpersi: U. Jdapsun, I'. Mennens, H. K. Konbsuos, . Yorcon u @. Kpuk.

Tabmuie! 1 cxembl: «MeTo/Ibl TO3HAHUS JKUBOH ITPHPOABD».

JlabopaTopHble U MpaKTHYeCKHEe PadoThI:

[paktuyeckas padora Ne 1. «Mcrons3oBaHue pa3IMYHBIX METOJIOB IPU U3yYEHUH OHOJIOTHIECKHX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OPraHU3aI K.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ononoruu. OTINYNe )KUBBIX CUCTEM OT HEOpraHWYeCKOu
TIPUPOJIBI.

CpoiicTBa OWocHCcTeM MW HUX pa3HoOOpa3we. YPOBHH OpraHU3allid OMOCHUCTEM: MOICKYJSPHBIH, KIETOYHBIH,
TKaHEBBIH, OpraHU3MEHHBIH, MOMYJIAIIMOHHO-BUIOBON, IKOCUCTEMHBIHN (OHMOreOI[eHOTHYECKHU ), OnochepHbIit.

JdemoncTpanumn:

Tabnuiet U cxembl: «OCHOBHBIC IPU3HAKH KU3HWY», «Y POBHH OPTaHU3AINN )KUBOU TIPUPOJIBD).

Oo6opynoBanue: momaens Monekynsl JJHK.

Tema 3. Xumunuecknii cocTaB M CTPOEHHUE KJIETKHU.

XUMUYECKUN COCTaB KJIETKM. XHUMHYECKHE IJIEMEHTHI: MaKpO3JIEMEHThI, MUKpPOIJIEMEHTHl. Boja 1 MuHepanbHbIe
BEIIIECTBA.

@OyHKIINN BOJIBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lognep:kanne ocMoTuieckoro d6anaHca.

benku. CoctaB m crpoenne OenkoB. AMHHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHHWMble W 3aMEHUMBIE
AMHUHOKHCIOTEL. AMHHOKHCIOTHBIH COCTaB. YPOBHM CTPYKTYpbl OCIKOBOH MOJEKyNIbl (IIEpBHYHAS, BTOpPHUYHAS,
TPeTH4Has M YeTBEPTHYHAS CTPYKTypa). XUMHUYECKHE CBOHCTBa OenkoB. bruonornueckne GyHkmm 6enkos.

@epmentsl — Ouonormueckne Karamusatopbl. CrpoeHme (epMeHTa: aKTHUBHBIM LEHTp, cyOcTpaTHas
crienn¢uaHocTs. Kopepmentsl. Butamnnsl. Otiandns GpepMeHTOB OT HEOPraHUYECKUX KaTaIn3aTOPOB.

YrneBoapl: MOHOcaxapuasl (TJIFOKO3a, pubo3a M Je30KcHpruOo3a), aucaxapuiabl (caxaposa, JakTo3a) H
nojucaxapuibl (Kpaxmai, IIIMKOTeH, Le/UIi0103a). buonoruueckue GyHKIUU YII€BOIOB.

Jumuner: Tpurmumepuasl, Gochomumuapl, crepouabl. I uapodbuasHO-THAPOOOOHBIE CBOMCTBA. bHomormueckme
¢bynkuuy munuaos. CpaBHEHUE YIIIEBOI0B, OCIKOB U JIMIHUIOB KaK HICTOYHUKOB SHEPTHH.

Hyxnennossie kuciors: JJHK u PHK. Hykneotuabl — MOHOMEpHI HYKIEHMHOBBIX KHCIOT. CTpoeHMe n QyHKIUU
JHK. Ctpoenne n pynkunn PHK. Bugst PHK. AT®: crpoenne n QyHKIHH.

Huronorust — Hayka o kierke. Kilerounass Teopusi — mpuMmep B3amMOACHCTBHS HaelH W (PaKTOB B HAydIHOM
MO3HAaHUK. METONBI N3y4eHUs KIIETKH.

Knerka xak nenoctHas xuBasi cuctema. OOmiye Npu3HAKU KIIETOK: 3aMKHYTasi HapyHas MeMOpaHa, MOJIEKYJIbI
JHK kak reHeTHYecKuii anmapart, CucTeMa CHHTe3a Oernka.

Tumbl KIeTok: 3yKapuoTHYecKass M Ipokapuorudeckas. OCOOGHHOCTHM CTPOEHHUS! MPOKApUOTHYECKOW KIIETKH.
Knerounas crenka Oakrepuii. CTpoeHHE 3yKapHOTHYECKOW KieTkd. OCHOBHBIE OTIHYHUS PACTUTENHHOW, KUBOTHOW H
TpUOHOM KIETKH.

[ToBepxHOCTHBIE CTPYKTYPHBI KJIETOK — KIETOYHAsI CTEHKA, IIIMKOKAINKC, UX QyHKIuU. [Ina3marnueckas memOpana,
e€ cBoiicTBa 1 QpyHkuuu. Lluromnasma u e€ opranonasl. OmHoMemOpaHHbIe opraHoup! kKierku: JIIC, anmapar [ omsmxwy,
m30coMBl. [1oryaBTOHOMHBIE OPraHOUABI KJIETKHA: MUTOXOHIPHH, InacTuAbl. IIponcxoxaeHne MUTOXOHIPH U IIIACTHL.
Bugpr mnactun. HememOpaHHble OopraHousl KIETKH: pUOOCOMBI, KIETOYHBIH LEHTpP, LEHTPUONH, PECHUYKH, KTYyTHKH.
@DyHKIUN OPraHOMIOB KIIETKH. BKiIroueHusI.

Anpo — perynstopHbIii HeHTp kieTku. CTpoeHue sapa: siaepHas 000I0uKa, KapHolia3Ma, XpOMAaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHcIIOpT BELIECTB B KJIETKE.

JdemoHncTpannu:

[Toptpersi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, . Yorcon, ®@. Kpuk, M. Yunkusc, P.
®panknun, K. M. bap.

Huarpammsel: «PacnpeneneHie XMMUYECKHX JJIEMEHTOB B HEXKHMBOM Ipupofe», «PachpeneneHne XMMHUYECKHX
3JIEMEHTOB B KUBOW IIPUPOAE».

Tabmuuet u cxembl: «llepmognueckas TabMUIAa XUMHUYECKHX BJIEMEHTOB», «CTpOEHHE MOJIEKYJBbl BOIBI»,
«buocuntes Oenka», «CtpoeHue Mosekynsl Oenka», «Ctpoenue ¢epmenta», «Hyknennosbie xucnotel. JJHK»,



«Ctpoenue Mmonekyinsl AT®», «CTpoeHHe sykapuOTHUYECKOW KIeTKu», «CTpoeHHe >KMBOTHOM KieTkn», «CTpoeHHe
pacTUTENBHOM KIETKNY, «CTpoeHne IPOKapHOTHYECKON KIeTKI», «CTpoeHue sapa KIETKUY, «YTIACBOABD», «JIMmuab».

Ob6opynoBaHue: CBETOBOW  MHKPOCKOI, OOOpPYAOBaHHE Uil MpPOBENEHHUS HAOMIOACHUH, H3MEpeHU,
HKCTIIEPUMEHTOB, MUKPOIPEapaThl pacTUTEIbHBIX, )KUBOTHBIX U OaKTepHaIbHBIX KIETOK.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI:

Jlabopatopuast pabora Ne 1. «M3yueHHne KaTaJIUTHYECKOH aKTHBHOCTH (pepMEHTOB (Ha MpUMepe aMuiIas3bl WM
KaTasa3sbl)».

Jlaboparopuast pabota Ne 2. «3y4eHue cTpoeHus KIETOK PaCTeHHI, )KUBOTHBIX M OaKTEpUil IO MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIPENapaTax 1 UX OMUCAHUEY.

Tema 4. dKusnenessTeJbLHOCTL KJIETKH.

OOMeH BemiecTB, WIM METa0ONM3M. AcCCUMWIALUS (TJTACTUYECKH OOMEH) W JUCCUMUISIMS (SHEPreTHdecKuit
0o0MEH) — JIB€ CTOPOHBI EMHOTO IMpoliecca Meradonn3Ma. Poib 3aKOHOB COXpaHEHHUs BELIECTB M SHEPTUM B TOHUMAaHUH
MeTabonu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHEIN U reTepoTpodHBIA. Porb GpepMeHTOB B 0OMEHE BEIIECTB U MPEBpaLCHHH
SHEPTHH B KIIETKE.

®dorocunTe3. CreroBas u TeMHOBas (as3wl porocuHTe3a. Peaknuu dorocunTesa. DddekTuBHOCTH (HOTOCHHTE3A.
3nauenue (orocuHTE3a s KU3HM Ha 3emuie. BrnusHue ycrmoBwii cpenbsl Ha (JOTOCHHTE3 M CIOCOOBI MOBBIIICHUS €T
MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocrHTe3. XeMOCHHTE3UpYIole 0akTepuy. 3HaUeHNEe XEMOCHHTE3a /7Sl )KU3HU Ha 3emile.

OHepreruyeckuil oOMeH B KieTke. PacrienieHne BelecTB, BbIIENEHHE W aKKyMyJIHPOBAaHHUE SHEPTHUHU B KIIETKE.
Oransl sHepreTudeckoro oomena. ['mukonuz. bpoxenne u ero Buasl. KrucioponHoe okucienre, WM KJIETOYHOE JbIXaHHE.
OxwucnutensHoe GpochoprmpoBanne. DPPEeKTHBHOCT YHEPTETHIECKOT0 OOMEHA.

Peaknuu matpuunoro cuntesa. ['enernmueckas wHbopmanus u JJHK. Peannzanus renernveckori mHpopmanuu B
Kierke. ['eHernyueckuii Ko U ero croicTBa. Tpanckpunuusa — MaTpuusbii cuaTe3 PHK. Tpancnsamms — 6nocunTes Oenka.
Oransl Tpancisiiun. KogupoBanue aMUHOKUCIIOT. Pontk pubocoM B OrocuHTe3e Oemnka.

Hexnerounbie ¢opmbl xu3HM — BHpYCHl. Vcropusi otkpwitus BupycoB (JI. WM. WBanoBckuit). OcobeHHoCTH
CTpOCHHS ¥ KM3HEHHOrO IMKJIa BUPYcOB. bakrepwodaru. bone3nu pacteHwid, KUBOTHBIX M YENIOBEKA, BHI3bIBAEMBIE
Bupycamu. Bupyc nmmynonedpuruta genosexka (BUY) — Bo3bynurens CIIM/{a. OGpaTHast TpaHCKpHIIINS, peBEpTa3a
uHTerpasa. [IpoduiakTika pacnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUH.

JdemoncTpanumn:

IToptpersi: H. K. Konsrtos, JI. Y. UBanoBckuii, K. A. Tumupszes.

Tabmumper w  cxembl: «Tumbl THTaHUS», «Merabomm3am», «MHUTOXOHIPHUL), «DHEPTETHUECKHH OOMEHY,
«Xaoportact», «dDorocunte3», «Crtpoenne [JHK», «CrpoeHne u (yHKIHOHHpOBaHHE reHay, «CHHTE3 Oenkay,
«"emernmueckuii kom», «Bupyce», «bakrepuodarny», «Ctpoenne u xu3HeHHBIH 1k Bupyca CIINla, 6akTepuodaray,
«Pemmukars JITHK».

Ob6opynoBanune: Moxenu-amminkanmm «Yasoenune JHK wu tpanckpummus», «buocunTtes Oenka», «CtpoeHue
KJIETKW», MoJenb cTpykTypsl JJHK.

Tema 5. Pa3dMHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KierouHsrit 1IUKII, MM JKA3HEHHBIA UK KIeTkH. MHATepdasza m mutos. IIpomeccsl, mpoTekaromniye B HHTEpdAa3e.
Permukammst — peakmus Matpuanoro cuaTe3a JIHK. Crpoenne xpomocoM. XpPOMOCOMHBIH HaOOp — KapHOTHIL
JIMTIONaHBIA W TAIUTOMIHBIA XPOMOCOMHBIE HAOOpHl. XpomaTuabl. lluTonormdeckwme OCHOBBI Pa3MHOKEHUS H
WHIVBUIYaIEHOTO Pa3BUTHS OPTaHU3MOB.

Henenne wxietkn — wmuto3. Cragum wmwurtos3a. llpomeccel, MPOUCXOAANINE HA Pa3HBIX CTAOUAX MHTO3A.
Buonornyeckuii cMbICI MUTO3A.

[Iporpammupyemasti THOEb KIETKH — aIronTo3.

@opMBI pa3MHOXKEHHUSI OpPTraHU3MOB: Oecrioioe W TONOBOe. Buapl Oecronoro pa3MHOXKEHUS: NEIeHHE HaIBOE,
MMOYKOBAaHWE OIHO- W MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHWE, BEreraTUBHOE pa3MHOXeHHe. lckyccTBeHHOE
KIIOHHPOBaHHE OPTaHU3MOB, €70 3HAUEHHUE JIJIS CEIIeKIUH.

[TomoBoe pa3MHOXKEHHUE, €r0 OTINYUS OT OECITONOTO.

Meiio3. Craguu Meitoza. Ilpouecchl, mpoucxonsiiue Ha cTaausx meroza. [loBenmeHue xpoMocoM B Meilo3se.
Kpoccunrosep. buonornueckuii cMbICI U 3Ha4€HUE Meiio3a.

l'amerorenes — mporecc 00pa3oBaHMsI MOJIOBBIX KIETOK Y KUBOTHBIX. [10TOBBIE Xene3bl: CEMEHHUKH M SMYHHUKH.
OOpazoBaHWe W pa3BUTHE IIOJIOBBIX KIETOK — raMer (CIIepMaTo30HIl, SIMIEKIIeTKa) — CIIEPMAaTOreHe3 M OBOTEHE3.
OcoOeHHOCTH CTpOEHHS SIMIIEKIIETOK U criepMaTozonioB. OmnonorBopenue. [laprenorenes.

WnpuBuayansHoe pa3ButHe (OHTOreHE3). DMOpHUOHANBHOE pa3BUTHE (3MOpHoreHe3). DTambl 3MOPHOHANTBEHOTO
pa3BUTHA y MO3BOHOYHBIX JKUBOTHBIX: JpOOJIeHHE, racTpyisinusi, opranorenes. [loctamOpuonanbHoe pasButue. THIibl
MOCTIMOPHOHAIBHOTO PAa3BUTHS: TIPSIMOE, HepsiMoe (JIMYMHOYHOE). BiusiHue cpepl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pa3ButHe pactennil. OHTOreHe3 HBETKOBOI'O PAaCTEHUSA: CTPOEHUE CEMEHH, CTaJlUU Pa3BUTHSL.

JdeMoHcTpanuu:



Tabmuupt u cxembl: «@opMBbl pa3MHOXKEHHUSI OPTaHU3MOBY, «/[BOWHOE OIIONOTBOPEHHE y IIBETKOBBIX PACTEHHI»,
«BereraTuBHOE pa3zMHOKEHUE pacTeHUi», «/lemenune ximerku Oaxrepuit», «CTpoeHHE TONOBBIX KIETOK», «CTpoeHHE
xpomocoMbly, «Knerounsiii mukm», «Pemmmkanua JHK», «Mwutos», «Meiosy», «lIpsmoe u HempsiMoe pa3BUTHEY,
«["amerorenes y MIEeKOMUTAIOIINX U YeloBeKay, «OCHOBHBIE CTaJUN OHTOI'€HE3a».

O6opynoBaHue:  MHKPOCKON, MHKporpenapatel  «CrepMaTo30uIbl  MJEKONHUTalomeroy,  <«Jslinexierka
MJeKonuTaromero», «KaproknHe3 B KJIETKax KOpelIKa JyKa», MarHUTHas MOJENb-alIuIMKauus «/leneHue KieTkn»,
mozens JJHK, monens MeradazHolt XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI:

Jlabopatopuas pabora Ne 3. «HaOnromenue wmuTO3a B KIETKaX KOHYHMKA KOpEIIKAa JIyKa Ha TOTOBBIX
MUKpOIIpernapaTax.

Jlaboparopuas pabota Ne 4. «M3ydeHne CTpOESHHS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIpEnapaTax».

Tema 6. HacnencTBeHHOCTh M HI3MEHYMBOCTH OPraHU3MOB.

HpCI[MCT n 3aJa4yu I'CHCTUKU. I/ICTOpI/I)I Pa3BUTUA T'CHCTUKHU. Pomnb OUTOJIOTHHU U 3M6pI/IOJIOFI/II/I B CTaHOBJICHUH
TeHETHKH. BKiax poccHiCKUX W 3apyOeKHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTOAbl TeHETUKU (THOPHUIOIOTHIECKUi,
LIUTOTEHETUYECKUM, MOJEKYIIpHO-TeHeTn4Yecknii). OCHOBHBIE T€HETHYEeCKHe NOHATHA. ['eHernueckas CHMBOJIHKA,
WCIOJIb3yeMas B CXeMax CKpEIINBAHUM.

3aKOHOMEPHOCTH HACIICIOBAaHMS TPU3HAKOB, ycTaHOBIeHHBIE [. Mennenem. MoHOruOpUIHOE CKpEIIMBaHUE.
3akoH enanHOOOpa3us TUOPHUIOB TEPBOrO MOKONeHHUs. [IpaBuiio AOMUHUpPOBAaHHWS. 3aKOH DACIICIJICHUS MPHU3HAKOB.
I'mnore3a unctoTel ramer. [loHOE U HEMONIHOE IOMUHUPOBAHUE.

JdurnOpugHoe cKpeniuBaHue. 3aKOH HE3aBUCHMOTO HACIEIOBAHMS NPU3HAKOB. llUTOreHeTHMYecKne OCHOBBI
JTUTHOPHUITHOTO CKpElIMBaHus. AHalM3Hpylolllee CKpeluBaHue. Mcronbp3oBaHUE aHAIM3HUPYIOIIErO CKPEHIMBAHUS st
OTIpEIENeH s TEHOTHITa 0COOH.

CuerieHHOe HaclienoBaHue pu3HakoB. Padora T. MopraHa 1o crerieHHOMY HacieaoBaHUIO TeHoB. HapymieHue
CIIETIJICHHSI TEHOB B PE3YJIbTaTe KPOCCHHTOBEPA.

XpoMOcoMHas TEOpHS HACIIEACTBEHHOCTH. | eHeTHIecKe KapThl.

I'enernka moma. XpoMocoMHOE oIpeneneHne moja. AyTOCOMBI M TIOJIOBBIE XPOMOCOMBL. ['oMoramerHeie u
rereporaMeTHble opranu3mMel. HacnemoBanre mpu3HAaKoB, CHEINIEHHBIX C ITOJIOM.

M3menunBocTh. Bubl M3MEHUMBOCTH: HEHACIEJACTBEHHAs U HACJIEACTBEHHAs. Posib cpeibl B HEHACIEACTBEHHOU
W3MEHYMBOCTH. XapaKTEPUCTHKA MOAM(PUKAIIMOHHOW W3MEHYHMBOCTH. BapHanmwoHHBIA pAa M BapualliOHHAs KPHUBas.
Hopma peaknum mnpusnaka. KosnmuecTBeHHbIE W KadeCTBEHHbIE NPH3HAKM W WX HopMa peakiuu. CBoiicTBa
MO (UKAIIMOHHON H3MEHYHUBOCTH.

HacnencrBenHas, WM T€HOTHIIMYECKasl, M3MEHYMBOCTh. KoOMOMHATHBHAs H3MEHYMBOCTH. Mel03 U IOJOBOM
MIpoIlecC — OCHOBa KOMOWHATHBHOW W3MEHUMBOCTH. MyTanpoHHass M3MEHIUBOCTh. Kitaccu dukanusi MyTamuii: TeHHBIC,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa W NpUYMHBl MyTanuil. MyrareHHble (akTopbl. 3aKOH TOMOJOTHYECKHX DPSJIOB B
HacjencTBeHHoM n3MenunBocty H. V1. BaBunoga.

BuesinepHas HacaeICTBEHHOCTh U U3MEHYUBOCTb.

l'enermka uyemoBeka. Kapwmornnm demoBeka. (OCHOBHBIE METOABI TEHETHKH 4YENOBEKAa: T€HEAJTOTHYecKui,
ONMM3HEIOBBIN, IIUTOTEHETUYECKAN, OMOXUMWUYECKHN, MONEKYIsIpHO-TeHeTndeckuii. CoBpeMEeHHOe ONpeiereHne
FCHOTHUIIA: TOJMHOI€HOMHOE CEKBEHHpPOBAHUE, TE€HOTHIMPOBaHHWE, B TOM uuciae ¢ nomoumpbro III[P-anamu3a.
Hacnencreennrple 3a0oneBaHrs 4YelnoOBeKa: T'eHHBIE O0Je3HW, OONE3HW C HACIEIACTBEHHOH MPEApacloNoKeHHOCTHIO,
XpoMmocoMHEIe Oone3Hn. ComaThueckie M reHepatnBHble MyTannn. CTBONIOBBIE KieTKU. [IpuHIMTIBI 3M0pOBOTO 00paza
KU3HU, JUATHOCTUKH, MPOQUIAKTHKY U JICUYSHHS TeHeTHYeCKUX Ooje3Her. Memmko-TeHeTH4eckoe KOHCYIbTHPOBAHHE.
3HadeHNe MEANIIMHCKON TeHETHKY B MIPEIOTBPAIICHUH U JICUSHIH TeHETHIECKUX 3a00IeBaHUI YETIOBEKA.

JdemMoHncTpannm:

[optpersi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecoscknuii, H. 1. BaBuos.

Tabmume! u cxembl: «MOHOTHOPHTHOE CKPENMBAHNE H €r0 IUTOT€HETHYeCKas OCHOBA», «3aKOH PACIIEIICHUS U
ero IUTOTeHEeTHYEeCKasi OCHOBAY», «3aKOH YHCTOTHI TameTy», «JluruOpumHoe ckpemmBanue», «L[uTomornyeckrne OCHOBBI
TUTAOPUTHOTO CKpemunBaHusD», «Meio3y, «B3ammopelicTBre aluleNnbHBIX TE€HOB», «['eHeTmueckrne KapThl pacTeHUH,
JKUBOTHBIX W 4YeyloBeKay», «['eHeTuka mojay, «3aKOHOMEPHOCTU HACIEAOBAaHMUS, CLEIJICHHOrO C monomy, «Kapuorumsl
4YeloBeKa H JKUBOTHBIX», «Bumbl w3MeHumBOCTHY», «MoaudukanroHHas W3MEHUYUBOCTHY», «HaciemoBanue pesyc-
(aktopay, «I'eHeTHKa TPy KpoB», «MyTallnOHHAS U3MEHUYNBOCTEY.

ObopynoBaHue: MoAenU-alIUIMKaUuK  «MoHOrHOpuaHOEe CKpeluBaHue», «HemomHoe JOMHHHPOBaHHE»,
«urnbpuaHoe ckpemuBanuey, «llepekpéct xpoMocoM», MEKPOCKOIT U MUKporpenapaT «Jpo3oduna» (Hopma, MyTanuu
(hOpMBI KPBUTBEB M OKPACKH Tena), repoapuii «I"opox moceBHOM».

JlaGopaTopHble M MpaKTHYeCKHe PadoOTHhI:

JlaboparopHast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPHUIHOTO M JUTHOPHIHOIO CKpEIIUBaHHUA Y
Ip030¢HIIEl HAa TOTOBBIX MUKpOIIpEnapaTax.

JlaboparopHas padora Ne 6. «M3ydenne Moan(pUKAIIMOHHOW U3MEHYHBOCTH, MIOCTPOCHHE BAPUALIMOHHOIO psija U
BapHaLlMOHHON KPHBOI.

JlabopatopHas pabora Ne 7. «AHanu3 MyTauid y Apo30Quisl Ha TOTOBBIX MUKPONpENnapaTax».

[Ipaktuueckas padora Ne 2. «CocTaBiieHHE U aHAJIN3 POJOCIIOBHBIX YETOBEKaY.



Tema 7. Cenexkuus oprann3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U Ipolecc. 3apoKAeHUE CENeKIuu U aomectukanus. Yuenue H. V. BaBunoBa o nentpax
MPOUCXOKICHUS M MHOrooOpasusi KyJbTYPHBIX pacTeHUH. LIeHTpbl MPOHCXOXKIACHHS AOMAIIHUX >KUBOTHBIX. Copr,
1I0poJa, LITaMM.

CoBpeMeHHBIE METOABI CeNeKIMU. MaccoBbIi M WHAMBUAYaJIbHBIA OTOOpPHI B CENEKIUH PACTCHUH M YKUBOTHBIX.
Onenka skcrepbepa. bnu3kopoacTBeHHOE CKpelMBaHue — MHOpUAMHT. UncTas nuHus. CKpelmyBaHUE YHCTBIX JIMHHM.
I'ereposuc, nnu rubpugnas cuna. HepoactBennoe ckpemmBanne — ayrOpuanHr. Otaanénnas ruopuau3anus 1 e€ ycrexu.
HckyccTBEHHBI  MyTareHe3 U IONY4YEHUE [OJIUIUIOUAOB. JIOCTMXKEHUS CENEKUMM PACTCHHUM, JKUBOTHBIX W
MHKPOOPraHU3MOB.

BuoTexHomorus Kak OTpaciib HpOHM3BOACTBA. ['eHHAas WHXKEHepHs. Ortambl co3maHus pekomOunantHoi JHK u
TpaHCTeHHBIX opraHu3MoB. Knerounas umxkenepus. Knerounsie KynabTypbl. MUKpPOKIOHAIBHOE Pa3sMHOKEHHE PacTeHUH.
KrnonupoBanue BBICOKOIPOAYKTHBHBIX CENbCKOXO3SMCTBEHHBIX OPraHM3MOB. DKOJOTHYECKHE U ITHUECKUE MPOOJIEMEI.
I'MO — renernueckd MOIUGUIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpersi: H. U. Basmiios, . B. Muuypum, I'. . Kapneuenko, M. @. lBaHOB.

Tabnuuer w1 cxembl: Kapra «LIEHTpBI MPOHCXOXKIEHUS W MHOrooOpasusi KyJNbTYpPHBIX pacTeHuit», «Ilopoas
JIOMAITHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHmit», «OtaanéHHas ruOpuamszanus», «Paborel akagemuka M. O.
Wsanosay, «llomumnonaus», «OOBeKTBl  OuWoTexHONMOTHM», «KieToyHble  KyJIbTYypel W KIOHHPOBaHHE,
«KoHcTpynpoBaHue 1 IEpeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJSDKM IUIOJOB M KOPHEIUIONOB JUKHUX (OPM M KYIBTYPHBIX COPTOB pacTEeHH, repOapuii
«CenbCKOX 03 HCTBEHHBIE PACTEHUS.

JlabopaTopHble U MpaKkTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOMBI M JIOCTHXKEHUS CENIEKIIMH PACTEHUH M JKMBOTHBIX (HAa CENIEKIIMOHHYIO CTAHIIMIO,
TUIEMEHHYIO (epMy, COPTOHMCIIBITATENHHBIN y4acTOK, B TEIUTUYHOE XO3SHCTBO, JIAOOPATOPHIO arpOyHHUBEPCHTETA HIIU
Hay9IHOTO IIEHTPA)».

11 KUIACC

Tema 1. IBoJIIOIIHOHHANA OHOJIOTHS.

[IpeamoceuTkr BO3HUKHOBEHHUSI DBOTIOIIMOHHON TEOPHUH. DBONIOIIMOHHAS TeOpus B € MecTo B Ononorun. Bimsiane
SBOIIOLIMOHHON TEOPUH HA Pa3BUTHE OMOIOTHH U APYTHX HAYK.

CBuzerenscTBa  dBOMIONWHU.  llameoHTonormyeckwe:  IMOCIEAOBATENbHOCTh  TOSBICHHS  BHUAOB B
MAJICOHTOJIOTUIESCKON JIETOMHUCH, TepexoaHble (GopMbl. buoreorpadudeckue: CXOICTBO M paznmuuue QayH W ¢iop
MaTepUKOB M OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOACTBA W pa3Iddus SMOPHOHOB pPa3HBIX BHIOB IO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMHUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYAMMEHTApHBIE OPTaHBI, aTaBU3MBL. MOIEKYISIPHO-OMOXMMHUYECKHE:
CXOJICTBO MEXaHM3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METaOONMYECKUX MyTEH ¥ BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapBuHa. [Ipearmocsuiki BOZHUKHOBEHHS JAapBUHM3MA. JBIKYIIME CHIIBI SBOIIOIUN
BuOoB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OrPAaHUYEHHOCTH PECYPCOB, HEOMpeneiIEHHAs W3MEHYHUBOCTD,
0opb0a 3a CyIIecTBOBaHUE, ECTECTBEHHBIH O0TOOD).

Cunrernueckas Teopus dBomrorun (CTI) 1 €€ oCHOBHBIC TTOJIOXKCHHS.

Muxkpossomonus. [lomymnsus kak eqnHUTIA BUAA U SBOIIOLNH.

JBmwxkymye cuibl (PakTopbl) ABONIONMHM BUAOB B Tpupoae. MyTandoOHHBI Mpolecc M KOMOWHATHUBHAS
M3MEHYHBOCTH. [lomynsironHbpie BOTHBI U Aperid reHoB. M3omsius 1 MuTparusi.

EctecTBennsIii 0T00p — HanpaBIAtOMHiA (HakTop IBOTIONNH. DOPMBI €CTECTBEHHOTO OTOOpA.

[IpucmocobmeHHOCTh OpraHU3MOB KaK pe3yNbTaT SBONIONHH. [IpuMepsl MPHUCIIOCOONEHW y OpraHU3MOB.
ApomMopho3sI 1 UAMOaTATITAIIIH.

Bun wu BupgooOpasoBanme. Kputepum Buma. OcHOBHbIE (GOpMBI BHI000pa30BaHHS: TeorpauIecKoe,
AKOIIOTUYECKOE.

MakposBomtoniust.  @DopMbl  3BomOnMW:  (UIETHYECKAasi, JWBEPreHTHAsl, KOHBEPIeHTHAs, IapalljielbHasl.
HeoOpatumocTh 3BOIIONNH.

[IpoucxoxmeHne OT HecIeUAIN3UPOBAaHHBIX TpeakoB. llporpeccupyromas crenuanuzanus. AJanTHBHAS
paauanus.

JdemoHncTpannu:

Hoptpersr: K. JIunsreit, XK. b. Jlamapk, Y. [apsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®. Mronnep, A. H.
CeBepuoB.

Tabmuupl n cxemsl: «Pa3BuTHe OpraHMvecKoro Mupa Ha 3emie», «3apOABbIIIH ITO3BOHOYHBIX >KUBOTHBIX),
«Apxeonrtepuxc», «Dopmbl 60pHObI 3a cymiecTBOBaHue», «EcTtecTBeHHBIN 0TOOP», «MHOroo0pasue COpToB pacTeHUI»,
«MHuoroobpaszue  mopox  KHBOTHbIX»,  «llomymsauum»,  «MyTauMOHHAasT  HM3MEHUYMBOCTB»,  «ApPOMOpPGHO3BI»,
«Mpnoananranum», «O0mas nerenepauns», «ApmwKymmue cuibl sBomonuny», «Kapra-cxema mMapupyra myremectsust Y.



Hapsunay», «boprba 3a cymectBoBanue», «llpucnocobneHHocTs opraHu3zmMoBy, «I'eorpadudeckoe BUA00Opa3oBaHUEY,
«KOJIOTUIECKOE BUA000pa30BAHUEY.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPacKd, Ha0Op IUIOAOB M CEMSIH, KOJUICKLIUS
«[IpuMepsl 3aIUTHBIX TPHCIOCOONECHUN Yy JKUBOTHBIX», Mofenb «OCHOBHBIE HANPABICHHUS DJBOJIOLUM», 00bEMHAS
Mozienb «CTpoeHHe FOJOBHOTO MO3Ta MO3BOHOYHBIX Y.

Buoreorpaguueckas xapra Mupa, KouleKiusi «DopMBl COXpaHHOCTH HCKOINAEMBIX >KUBOTHBIX M PACTCHUI,
Mozenp anmmkanus «llepekpéct xpomocom», BraxkHsle mpenaparbl «Pa3Butrne HacekoMoro», «Pa3BHUTHE JSATYLIKN,
MuKpomnpenapar «/pozodpunay (Hopma, MyTauu (OpMbI KPbIIILEB U OKPACKHU TENa).

JlabopaTopHble U MpaKkTHYeCKHEe padoThl:

Jlaboparopnast pabota Ne 1. «CpaBHeHHE BUOB IO MOP(OIOTHUECKOMY KPUTEPHUIO».

JlabopaTtopnas pabota Ne 2. «Onucanue Npucrnoco0ICHHOCTH OpraHu3Ma i €€ OTHOCUTEIBLHOT'0 XapaKTepay.

Tema 2. Bo3HnKHOBeHMe M pa3BUTHe )KU3HU HA 3eMule.

I[OHay‘{HbIe MMpeACTaBJICHHUA O 3apOXIACHHUU KU3HU. HaquLIe TUIIOTE3bl BO3HMKHOBEHHUS JKU3HHM Ha 3eMile:
a6I/IOI‘eH€3 1 MaHCIICpMUA. XuMHuyeckas 3BOJITOLI M. A6HOFCHHI>II>'I CHUHTC3 OpPraHMYCCKUX BCHICCTB U3 HCOPraHUYCCKUX.
OKCIIepUMEHTAIBHOE TIOATBEPKICHUE XUMHUECKON 3BotonnK. HavyanbHble sTansl OMOJI0THYecKol 3Bosmonuu. ['umnoresa
PHK-mupa. ®opmupoBanue MEMOpPaHHBIX CTPYKTYpP M BO3HHKHOBEHHE NMPOTOKJIETKU. [lepBbie KIETKH M WX 3BOJIOIHSL.
@opMUPOBAHUE OCHOBHBIX I'PYIIII JKUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam u nepuomam. Karapxei. Apxelickas U mporepo3oickas dpsl. [lameo3oiickas
9pa U e€ nepuoibl: KeMOPUICKUM, OPIOBUKCKHM, CUITYPUNCKUHN, TIEBOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3o30lickast 3pa U €€ IepuoJibl: TPUACOBBIHI, FOPCKUI, METTOBOM.

Kaitno3oiickas 3pa u e€ mepuobl: MajaeoreHOBbIi, HEOTCHOBBIN, aHTPOIIOT €HOBHIHA.

XapaKTepI/ICTI/IKa KiInMaTa M TCOJIOrMYCCKUX IIPOLECCOB. OCHOBHBIE DJTaIlTbl OBOJIIOOWU PACTUTCIBHOIO H
KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH W JKUBOTHBIX. [losiBIeHWE, paciBeT W BBIMHUpPAHHE TPYII JKHUBBIX
OpPTaHHU3MOB.

Cucrema opraHM4eCKOro MHUpa Kak OTpakeHre »BOMonUA. OCHOBHBIE CHCTEMAaTHIECKHE TPYIIITBI OPTaHIU3MOB.

OBoumonys YeoBeka. AHTPOITONOTUS KaK HayKa. Pa3sBuTHe MpeacTaBieHuil 0 MPOUCXOKIEHUH YenoBeka. MeToasl
M3ydeHus aHTpororeHesa. CX0oACTBa U pa3IuiMs YeJI0BeKa U KUBOTHBIX. CHCTEMaTHUECKOe MOJI0KEHNE YeTTOBEKa.

Jpwkymme cuibl  (dakTopbl) aHTpormoreHe3a. HacneincTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIH OTOOp.
OO0mIecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIUI TPyAa, MBITIUICHUE, PEUb.

OCHOBHBIC CTaIMA W BETBU JBOJIIOIIUN YEIIOBEKA: aBCTPAIONUTEKH, UemoBek ymenbii, UemoBek MmpsMOXOIIITHiA,
UenoBek HeaHIepTAIbCKUH, UemoBek pa3yMHBIH. Haxomkum HCKOMAeMBIX OCTATKOB, BPEMs CYIIIECTBOBAHUS, 007acTh
pacrpocTpaHeHusi, 00bEM TOIOBHOIO M0O3ra, 00pas3 KHU3HHU, OPY/IHsL.

Uenoedueckne packl. OCHOBHBIE OONBIIAE pachkl: €BpoIeonaHas (eBpaswiickas), HETrpo-aBCTPAOUIHAS
(’xBaTopmMaNbHAs), MOHTOJOWMIHAs  (a3MaTCKO-aMepUKaHCKas). YepTsl  IPHUCIIOCOONICHHOCTH  IMPEACTaBUTEICH
YeJI0OBEYECKUX pac K YCIOBHUSAM cylnecTBoBaHus. EquHCTBO YenoBeueckux pac. Kputnka pacusma.

JdemoHcTpanun:

[Toptpersr: ®@. Pemn, JI. Iactep, A. W. Omapun, C. Mumnep, I'. FOpu, Y. lapBum.

Tabmumpe! u cxembl: «BosaukHOBeHME CONHEYHOW CHUCTEMBI», «Pa3BHTHE OpraHWYecKoro Mupa», «PacturenbHas
Kkierkay, <«KuBoTHas xinerka», «lIpokapmormdeckas kierka», «CoBpeMeHHas CHCTeMa OpPTaHHMYECKOTO MHpPay,
«CpaBHEHHE aHATOMHYECKMX YEepPT CTPOCHUS YEIOBEKAa M YeIIOBEKOOOpAa3HBIX 00e3bsH», «OCHOBHBICE MecTa
MaJICOHTOIOTUYECKIX HAXOAOK MPEIKOB COBPEMEHHOTO 4elloBeKay, «/lpeBHelme moam», «Jpesaue moam», «llepsoie
COBpPEMEHHEIE IO, «UenoBeuecKre pace.

Ob6opynoBanue: mymspku «lIpoucxoxaenre genoBekay (OIOCTBI aBCTPANIONUTEKA, MUTEKAHTPOTIA, HEAHIePTAbIIA,
KPOMaHBOHIIA), CIENKH WIA H300pa)KeHWsT KaMEHHBIX OpYIUil IMepBOOBITHOrO dYeloBeKa (KaMHH-YOINIEPHl, pyOwma,
CKpeOIia), TeOXPOHOJIOTHIecKast TabIuIa, KOeKus «PopMBI COXpaHHOCTH MCKOIIAEMBIX JKUBOTHBIX U PACTCHHI».

JlaGopaTopHble H MpaKTHYeCKHEe PadOTHI:

[IpakTudeckas padora Ne 1. «/3ydeHre UCKOMAEMBIX OCTATKOB PACTEHUN W )KUBOTHBIX B KOJIJIEKIIHSIX).

OKcKypcus « IBOIOLNS OPTaHUIECKOT0 MUpa Ha 3emiie» (B eCTeCTBEHHO-HAYIHBIN WITH KpaeBEeMUECKUil My3el).

Tema 3. OpranusmMsl U OKpy:KaoLas cpeaa.

OKkonorus Kak Hayka. 3ajaud ¥ pas3fenbl dKOJOrMH. MEeTOJbI 3KOJIOTMYECKUX HCCIICNOBAHUH. DKOIOTHYECKOE
MHPOBO33pPEHHE COBPEMEHHOT'O YEIOBEKa.

Cpenpl 00UTaHUST OPraHU3MOB: BOJHAS, HA3€MHO-BO3/yIIIHAS, [IOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonornueckue (akrtopel. Kiaccudukarmus sSkomorndeckux (GakTopoB: aOHOTHYECKHE, OWOTHYECKHE H
aHTpororeHHsIe. JleficTBie FKoIOrndeckix (HakTopoB Ha OPTaHU3MBI.

Abuornyeckue (GaxToOphl: CBET, TeMIlepaTypa, BiakHOCTb. Dortomepuonusm. [IpucrnocoOneHus opraHu3MoB K
JeUcTBHIO aboTHYecKuX (hakTopoB. bronoruueckue puTMBI.

buornueckue Qaxropsl. Buasl OMOTHUECKMX B3aUMOAEHCTBHUN: KOHKYPEHLHS, XWIIHHYECTBO, CUMOMO3 U €ro
¢dopmel. IlapazutusMm, koomepauus, MyTyalau3M, KOMMEHCAJIH3M (KBapTHPaHCTBO, HaXJEOHMYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHue OMOTHYECKUX B3aMMOJACHCTBHM JUIsl CYILIECTBOBAHHSI OPTaHU3MOB B IPHUPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKUE XapaKTEPUCTUKK NOMyJsaiuu. OCHOBHBIE MOKA3aTENH MOMYJALHWUA: YHCIEHHOCTbh, IIOTHOCTH,
POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLysl. JIMHaMUKa YMCIEHHOCTH MOMYJIALUN U €€ PEryIIsIIysl.



JdeMoHcTpanmu:

[optpetsi: A. 'ymGonbpar, K. @. Pynbe, 3. ['exkens.

Tabmuupl u cxemsl: kapTa «lIpupomHsie 30HBI 3emin», «Cpeabl oOMTaHUS OpraHU3MOBY, «DoTorneproau3My,
«[Tomynstmumy, «3aKOHOMEPHOCTH POCTa YHCIACHHOCTH MONMYJISInUK HHPY30pun-Tyenbkny, «[lumessie menu».

JlaGopaTopHble M MpaKTHYeCKHe PadOTHI:

JlabopaTtopnas pabota Ne 3. «Mopdonmoruueckne 0cOOEHHOCTH PACTEHHH U3 Pa3HBIX MECT OOMTAHUS.

Jlaboparopnast pabota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YSPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «[logcuér mIOTHOCTH MOMYJISIIUKA PA3HBIX BUOB PACTCHUI.

Tema 4. Coo01mecTBa U IKOJTOTHYECKHE CHCTEMBI.

Coo0miecTB0 opraHu3MoB — OuoneHo3. CTpyKTyphl OHOIEHO3a: BHIIOBas, HPOCTPaHCTBEHHas, Tpoduyeckas
(nmuieBas). Bumgsl-nomuHanThl. CBS3M B OUOIICHO3E.

Okonoruyeckue cucTeMbl (3kocucTembl). [loHsTHe 00 »sKocucTeMe W OuoreoreHo3e. DYHKIMOHAILHBIC
KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopor BeliecTB M TOTOK 3HEPrUU B
skocucreMe. Tpoduueckue (MUIICBBIC) YPOBHHM OKOCUCTeMbl. [lumieBbie menu u cetd. OCHOBHBIC ITOKa3aTeNu
9KOCHCTEMBI: OHMoMacca, MPOMYKIHs. DKOJIOTMYSCKHE MUPAMUIbL: TPOIYKIMH, YHUCICHHOCTH, Ouomacchl. CBolicTBa
9KOCUCTEM: YCTOHUUBOCTh, CaMOpErysiius, pa3sutue. CyKieccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMa XBOHHOTO MM IIMPOKOIMCTBEHHOTO Jieca.

AHTPONOTeHHBIE YKOCHCTEMBI. ATPOIKOCUCTEMBL. Y POO3IKOCHCTEMEI. bronornueckoe 1 X03iCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

BuopaznooOpasue kak GaxTop ycToiunBocTH 3kocucTeM. CoxpaHeHHe OHOJIOTHIECKOro pa3HooOpa3ust Ha 3emiie.

VYuenue B. W. Bepnajackoro o ouochepe. I'panuiipl, coctaB u cTpykrypa Ouochepbl. JKuBoe BEIIECTBO M €ro
¢ynkimu. OcobeHHOCTH OMocdephl Kak TI00albHOW dKOCHCTEMbI. [IMHaMuueckoe paBHOBeCHE W OOpaTHas CBS3b B
ounocdepe.

KpyroBopoThl BemecTB W OMOTCOXMMHUYECKHE ITUKIBI AJIEMEHTOB (yriiepona, a3oTa). 30HaIbHOCTH Omocdepsl.
OcHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Ouochepe 3emim. AHTpONOreHHbIe W3MEHEHHs B Ouocdepe. [1obabHBIC 3KOJIOIMUYSCKHE
MPOOIIEMBI.

CocyiiectBoBanue mOpupoibl M 4enoBedectBa. CoxpaHeHHe OHMOpa3HOOOpa3usl KaK OCHOBA YCTOMYHUBOCTH
onochepbl. OCHOBA PAIMOHANBEHOTO YIIPABICHUS MTPUPOTHBIME pecypcaMH M MX HCIIONb3oBaHue. JIocTHKEHUS] OUOTIOTH U
Y OXpaHa IPUPOJIEIL.

JdemoncTpanumn:

IMoptpersr: A. Ix. Tencmm, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpr u cxembl: «llumeBbie memm», «bHOIEHO3: cOCTaB U CTPYKTypay, «l[Ipupomasie coodmecTBay, «llemm
MUTaHUsY, «OJKolornyeckass mnmpamuaa», «buochepa u yemoBek», «IDKOCHCTEMa IIMPOKOIMCTBEHHOT'O JIECay,
«IKocucTEMa XBOMHOTrO Jieca», «buoreHo3 BogoéMay, «ArpomeHo3y», «lIpuMepHbIle aHTPOIIOTCHHBIE BO3IEHCTBHS Ha
MpHUpONIy», «BakHele NCTOUHNKN 3arpsA3HEHUs BO3[yXa M TPYHTOBBIX BOa», «llouBa — BakHEHIIAs COCTaBIIAOIIAS
ouocheprr», «DaxkToppl nerpamanuud 1mouB», «llapHuKOBBI 3ddexT», «DPakTOpsl PATUOAKTHBHOTO 3arps3HEHHS
ouocdeprr», «Obmas cTpykrypa 6mochepsr», «Pacnpoctpanenue xxu3Hu B ouocdepey, «O30HOBBIN IKpaH dHocdeps,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopoT azora B mprupoae».

ObopynoBanue: Mopenb-ammIukanus «TumnuHsle OMOLEHO3BI», Tepbapuii  «PacTUTenpHBIE COOOIIECTBAY,
Koiekiuu «buorieHo3», «Bpeautenu BaXHEUIINX CEIbCKOXO03IHCTBEHHBIX KYJIbTYp», TepOapuu M KOJUIEKIINHA PAaCTeHUN
U KUBOTHBIX, NpPHUHAIJICKAIIME K pa3HbIM 3KOJOTMYECKMM TIpynmnam oaHoro Bupaa, KpachHas kuura Poccuiickoit
denepannu, H300paKeHUS OXPaHIEMbIX BUJOB PACTEHUH U KUBOTHBIX.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITTPOI'PAMMBI T10 BMOJIOTUM HA BA30OBOM YPOBHE
CPEJJHET'O OBLIET'O OBPA3OBAHU A

CormacHo ®I'OC COOQO, ycranaBmuBaroTcs TpeOOBaHMSA K pe3yibTaTaM OCBOCHHS OOy4YaloIMMHCS MPOrpaMm
cpenHero o0iero 00pa3oBaHus: IMYHOCTHBIM, METAIPEAMETHBIM U TPEIMETHBIM.

JJMYHOCTHBIE PE3YJIBTATHBI

B cTpykType TMYHOCTHBIX pe3yJbTaTOB OCBOEHUS Mpeamera «bronorusy» BbIIENEHbl CIeIYIONNe COCTaBIAIONINE:
OCO3HaHWE OOYYAIOIIMMHUCS  POCCHICKOM TpaKAAHCKOW HJCHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATEIILHOCTH U CaMOOIPEeNIeHNI0, HaJuyie MOTUBAllMK K OOYyYeHHI0 OWOJIOTHH, IIEIEHANPAaBICHHOE Pa3BUTHE
BHYTPEHHHX YOEKJCHWH JHMYHOCTH HA OCHOBE KIIOYEBHIX LIEHHOCTEH W WCTOPUYECKUX TPATUIMN Pa3BUTHUS
OMONIOTMYECKOTO 3HAHUS, TOTOBHOCTH M CIIOCOOHOCTh OOYYAaIOLIMXCSl PYKOBOJACTBOBATHCS B CBOCH JIESITENLHOCTH
[EHHOCTHO-CMBICTIOBBIMH YCTaHOBKaMH, MPUCYIMMHU CUCTEME OMOJIOTHYECKOr0 00pa30BaHusl, HAIMYNE YKOJIOTUIECKOTO
IIpaBOCO3HAHM, CITOCOOHOCTH CTaBUThH EIU U CTPOUTH )KMU3HCHHBIC IIJIaHbI.

JImgHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bHomorusy TOCTUTaloTCS B €IUHCTBE YICOHON M BOCTIMTATEILHOM
ACATCIBHOCTU B COOTBECTCTBUU C TpPAAUIMOHHBIMHU pOCCPIfICKPIMPI COLIUOKYJIbTYPHBIMU, UCTOPUYCCKMMU U OYXOBHO-
HPaBCTBECHHBIMU LICHHOCTAMMU, IPUHATBIMU B 06IlIeCTBe InpaBUjIiaMu U HOPMaMH IMOBEACHUA U CHOCO6CTBYIOT mpoueccamMm
CaMOITO3HaHHUA, CAMOBOCIIMTAHUA U CaMOPa3BUTH A, Pa3BUTUA BHYTpeHHefI MMO3NIWH JIMYHOCTHU, ITaTPUOTHU3MA, YBAKCHUA K
3aKOHY M TIPABOIOPSIIKY, YEIOBEKY TpyJa W cTaplieMy MOKOJIEHHIO, B3aMMHOTO YBaKEHHS, OEPEKHOTO0 OTHOIICHUS K
KyJbTYPHOMY HAaCJEANIO U TPAAUIIMAM MHOTOHAIIMOHAIBLHOTO Hapoaa Pocculickoit @eaepaiinu, NpUpojie U OKpYkKarollen
cpene.

JImaHOCTHEIE pPE3YIbTAaTbl OCBOCHUA yqeGHoro npeamera «buonorusy JOJDKHBI OTpaXaTb TOTOBHOCTH U
CHOCOOHOCTh OOYYAIOIINXCS PYKOBOJCTBOBATHCS COHOPMUPOBAHHON BHYTPEHHEH ITO3UIIMEH JIMYHOCTH, CHCTEMOU
IIEHHOCTHBIX OpI/IeHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHHX y6e>x<11eHHi'1, COOTBETCTBYIOIIUX TPAJUIUOHHBIM [EHHOCTIAM
poccuiickoro oOIiecTBa, pacHIMpeHre KU3HEHHOT'O OIbITa M ONbITa JEATENHHOCTH B IPOIECCE pean3alii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCITUTATEIbHON JCATCIIBHOCTH, B TOM YHCJIC B HaCTH:

1) rpaxIaHCKOro0 BOCHIUTAHMA:

chOpMHUPOBAaHHOCTH TPAKIAHCKON MO3UIMK 00yUaIOIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO
o0111ecTBa;

OCO3HaHHUE CBOMX KOHCTUTYILIMOHHBIX IIPaB M 0053aHHOCTEH, YBa)KEHHE 3aKOHA U TPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOHM IEATEIHHOCTH MPH CO3AaHWU YUYEOHBIX MPOEKTOB, PEIICHWU YYEOHBIX H
MO3HAaBaTEIbHBIX 33724, BHIIOTHEHUH OMOIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEENATh COOCTBEHHYIO IMO3UITUIO 0 OTHOIIEHUIO K SIBICHUSIM COBPEMEHHOW JKM3HU U OOBSACHATH
e€;

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBHUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJEHCTBHS JIO/CH C pa3sHBIMHU
yOeXACHUAMH, KyIbTYPHBIMH [IEHHOCTSIMH U COITUAIBHBIM TTOJIOKEHHIEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHIMONHEHUS YUeOHBIX, MO3HABATEIbHBIX U
WCCIIEZIOBATEIbCKUX 33/1a4, YBOKUTEIFHOIO OTHOIIEHHS K MHEHHIO OINIIOHEHTOB IMPH OOCYKIEHWUHU CIIOPHBIX BOIPOCOB
OHMOJIOTHIECKOTO COAEPIKAHMS;

FOTOBHOCTh K TYMAaHUTapHOU U BOJIOHTEPCKON ESTEINBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHMS

c(hOpMHUPOBAaHHOCTh POCCHIICKON TPa)KTaHCKOHM WACHTUYHOCTH, MATPUOTH3MA, YBAXKEHHS K CBOEMY HAapoiy,
YyBCTBa OTBETCTBEHHOCTH Iepe] PonnHOM, ropiocTy 3a cBOM Kpaid, cBOKO PonuHy, CBOH SI3BIK U KYJIBTYpY, MPOLLIOE U
HacToslllee MHOTOHAalMOHAIBHOro Hapoaa Poccuy;

LIECHHOCTHOE OTHOLIECHHE K NPUPOJHOMY HACIECOUI0 U MaMSATHUKAM IpPHUPOIbI, NOCTUKEHUsM Poccuu B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJOTUsIX, TPYAE;

CIOCOOHOCTH OIEHHBATh BKJIA/I POCCUUCKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOIOTHH, TOHUMAHHS 3HAYCHHS
OMOJIOTMY B TIO3HAHWY 3aKOHOB MTPHUPOIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOT O OOIIECTBA;

uaeliHas yOexIEHHOCTh, TOTOBHOCTH K CITYy)KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro CyIs0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHME TyXOBHBIX LIEHHOCTEH POCCUMCKOr0 HAPOAA;

chOpMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHNUS;

CHOCOOHOCTh OIIEHWBATh CHUTYallMI0 W TPHHAMATh OCO3HAHHBIE pEIIeHHS, OPUEHTHUPYSACh Ha MOpPalbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHWE JJMYHOTO BKJIaJa B IOCTPOEHHUE YCTOMYMBOrO OyAyILEro;

OTBETCTBEHHOE OTHOLIEHNE K CBOMM POJUTENSAM, CO3AAHUIO CEMBH HA OCHOBE OCO3HAHHOI'O MPHUHATHUSA LIEHHOCTEN
CEeMEWHOM KU3HU B COOTBETCTBUH C TpaauLUsAMH HaponoB Poccuy;

4) 3cTeTUYeCKOro BOCIIUTAHMSI:

JCTETHYECKOE OTHOUIEHWE K MHPY, BKJIIOYasi CTETUKY ObITa, HAYYHOTO M TEXHUYECKOrO TBOPYECTBA, CIIOPTA,
TpyZa, 0OLIeCTBEHHBIX OTHOLICHUI;



MOHUMAaHKE SMOLMOHAIBHOIO BO3ACHCTBHUS )KUBOW NPUPOBI M €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XKEHHIO B pa3HBIX BUAAX MCKYCCTBAa, CTpEMJICHHE MpPOSBISATh KauecTBa TBOPUECKOU
JNYHOCTH;

5) pusnyeckoro BocnuTanus, GOPMUPOBAHUS KYJIHTYPHI 310POBbSI H IMOIUOHAIBHOTO 0J1arOMoJIyYnsi:

MOHUMaHWE W peanu3alys 3A0pOBOro M Oe3omacHOro obpasa XHW3HM (3I0pPOBOE IHUTAHME, COOJIOACHUE
THTHEHUYECKNX TPABUII M HOPM, cOaJaHCHPOBAaHHBIA PEXHUM 3aHSATHHA U OTAbIXA, peryispHas ¢pu3nyeckas aKTHBHOCTB),
OepeXHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOILIGHHS K COOCTBEHHOMY (PM3HMUECKOMY M MICUXUYECKOMY 3JI0POBBIO;

MOHUMaHNWE LEHHOCTU NPABWJI HHAMBHIYATBHOTO M KOJJIEKTUBHOIO O€30MacHOrO TOBENCHHS B CHUTYalHSX,
yrpOXKaIOMIKX 30POBBIO U )KU3HHU JIO/IEH;

OCO3HaHHE MOCIEACTBUN 1 HEMPUSTHS BPEAHBIX MPHUBBIUEK (YIOTPEOICHUS alKOroNs, HApKOTHKOB, KypeHHS);

6) Tpy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTB K TPYIly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K aKTHUBHOH JEATETHHOCTH TEXHOJOTMYECKOH W COIMANbHOM HANpaBICHHOCTH, CIOCOOHOCTH
HWHUIIUHUPOBATD, IIJIAHUPOBATE U CAMOCTOATCIIbHO BBIIIOJIHATh TaKYyIO JCATCIIbHOCTD,

WHTEpeC K pa3IuiHbiM cdepaM mpodecCHOHANBHOW NesITEeNbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIH BBHIOOD
Oyay1iel mpoeccuu U PeaaTu30BbIBAThH COOCTBEHHBIC YKM3HCHHBIC IIJIaHBbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOPA30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HM,

7) 3K0JIOTMYeCKOT0 BOCTIMTAHNS:

9KOJIOTHYECKH IeflecO00pa3Hoe OTHOIICHHWE K MPHUPOJE KaK HMCTOYHHKY S>KU3HHM Ha 3emiie, OCHOBE e&
CYLIECTBOBAHUS;

MOBBIIIICHAE YPOBHS JKOJOTMYECKON KYJNBTYpBI: MPHUOOpPETCHUE OMNbITa TUIAHUPOBAHMS MOCTYIKOB M OIEHKH UX
BO3MOYHBIX IIOCJIEACTBUM JUIsl OKPYKAIOLIEH Cpelbl;

OCO3HaHHE II00ALHOTO XapaKTepa SKOJIOTHIECKIX TPOOJIeM H MyTel WX pelieHus;

CIIOCOOHOCTH MCIIONB30BaTh pUoOpeTaeMble MPH U3yUeHUH OMOJIOTHU 3HAHUWS W YMEHHsI TIPU pElIeHuH mpodiiem,
CBA3aHHBIX C pallMOHAJIBHBIM IIPUPOAOIIOJIB30BAHNEM (COGJ’IIO)ICHI/IG IMpaBUJI MOBCIACHUA B IIPUPOAC, HAIIPABJICHHBIX Ha
COXpaHEHHE PaBHOBECHS B 3KOCHCTEMAaX, OXpaHy BUJIOB, DKOCHCTEM, Orocdepbl);

AKTHMBHOE HENPUATUE JEUCTBUM, NMPUHOCIIIUX BPEN OKPYXKAIOIIEH NPUPOJHOW CpeAe, yMEHUE IMPOrHO3UPOBATH
HeOJIaronpHUsATHBIC IKOJOTHUECKU e TIOCISACTBUS IPEAIPUHIMACMbIX ICHCTBUHN U NMPEIOTBPALIATh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMYECKOI'0 MBIIIJICHNUS, 3KOJIIOIMUECKOH KYJIbTYpHI, OIIBITA JEITEIbHOCTU 3KOJIOTHYECKOH
HaIpaBJICHHOCTH, YMEHHUs PYKOBOACTBOBATHCS MMM B I03HABATEIbHOW, KOMMYHUKAaTHUBHOM M COLMAIbHOW IIPAaKTHUKE,
TOTOBHOCTH K yYacTHUIO B IPAaKTUYECKOH NEATENbHOCTH 3KOJIOTHUECKON HAlPaBICHHOCTH;

8) HeHHOCTH HAy4YHOI'0 IO3HAHUSI:

c(OPMUPOBAHHOCTE MHPOBO33PEHMS, COOTBEICTBYIOLETO COBPEMEHHOMY VYPOBHIO pa3BUTUSI HaykKu H
O0ILlECTBEHHON IPAaKTUK{, OCHOBAHHOIO HAa JMajore KyJbTyp, CIOCOOCTBYIOIEIO OCO3HAHUIO CBOEr0 MecTa B
MOJHUKYIbTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W UYUTATENBCKOW KYJIBTYpPbl KaK CPEACTBA B3aMMOICHCTBHUS MEXAY JIOABMHU U
[IO3HAHUS MUPA;

[IOHUMaHue creuu(UKd OMOJIOTMH KaK HayKd, OCO3HaHHs €€ poiu B (YOPMHPOBAHUH PALMOHAIBHOTO HAYYHOI'O
MBILUICHNS, CO3AaHUHU LEJIOCTHOIO IPENCTaBIEHUS 00 OKPYXKAIOIEM MHUpPE KaK O €IMHCTBE MPHUPOIBI, YEIIOBEKA U
o011ecTBa, B MO3HAHUHU NIPUPOJHBIX 3aKOHOMEPHOCTEH 1 PEIeHNH IPo0JIeM COXPaHEHHsI IPUPOAHOIO PAaBHOBECHS;

yOKIEHHOCTh B 3HAUUMOCTH OMOJIOTHH AJISl COBPEMEHHOM UBUIM3ALUHU: 00€CIIeUeHHsI HOBOIO YPOBHS Pa3BUTHS
MEIULMHBI, CO3[JaHUE IIEPCHEKTUBHBIX OHOTEXHOJIIOTHH, CHOCOOHBIX pelaTh peCcypcHble NpOOJIeMbl Pa3BUTHS
YEIOBEYECTBA, [TOUCKA ITyTEH BBIXOJA U3 ITIO0ANBHBIX SKOJIOTHYECKUX MPOOIeM U oOecreueHns nepexoaa K yCTOHUUBOMY
Pa3BUTHIO, PALIIOHAJIBHOMY HCIIOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOOrMUYECKUX 3HAHUH B LENSAX MOBBIICHUS OOLIeH KYIbTYphl, €CTECTBEHHO-
HayJYHOW TPAaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIHOHAIFHOW TPaMOTHOCTH OOydYaromuxcs, (GopMupyeMmMol mpH
M3y49EeHUU OMOIIOTHH;

[IOHUMAaHNE CYLIHOCTH METOMOB IO3HaHMS, HCIOIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJdyJaeMble 3HAHUS Ul aHaIW3a U OOBSCHEHUS SIBICHUN OKpPYXKAIOIIEro MUpa M HNPOUCXOMAMIUX B HEM HM3MEHEHUH,
YMEHHUE JIeaTh 000CHOBAHHBIC 3aKJIIOUEHHS Ha OCHOBE Hay4yHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEIbI0 TMOIyYEHHUs
JOCTOBEPHBIX BHIBOZIOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIONIb30BaTh OMOJOIMYECKHME 3HAHHUS Al pPEleHHs NpoOjieM B peajbHbBIX
KHU3HEHHBIX CUTYalLUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOM [ESITEIbHOCTH, TOTOBHOCTH OCYLIECTBJISTH MPOEKTHYIO M HCCIEI0BaTENbCKYIO
JeATelIbHOCTh MHIUBUYAJIEHO U B TPYIIIIE;

TOTOBHOCTb M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CamMoOOOpa30BaHUIO, K aKTUBHOMY IONYYEHHIO
HOBBIX 3HaHHUU 0 OMOJIOTMHU B COOTBETCTBHH C KU3HEHHBIMH MOTPEOHOCTSMH.

METANPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHble pe3ylbTaThl OCBOEHHSA y4yeOHoro mpeamera «buomorus» BKIIOYAIOT: 3HAUYMMBIE JUIS
(hopMHpOBaHUS MHPOBO33PEHHUSI OOYHYAIOMIMXCA MEXKIUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOLIeHAyYHbIE ITOHATHS,
OTpaXkaroIre NeJIOCTHOCTh HAYyYHOU KapTUHBI MHpa U CclieNU(UKY METOAOB IMO3HAHMUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax (BELIeCTBO, SHEPIHs, SIBIICHHE, TPOLIECC, CUCTEMa, HAyYHbIN (DaKT, IPUHLIMI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeAOBaHHE, HaONOAEeHNe, H3MEpPEeHUe, OKCIEPUMEHT W JpYrux), yHUBEpcalbHble YyueOHBIC IEHCTBUS
(mo3HaBaTenbHbIe, KOMMYHHKATUBHBIC, PErYISTHBHBIE), oOecneynBaromuye (GopMUpoBaHHE  (YHKIMOHAIBLHON
TPaMOTHOCTH M COLMAIBHOH KOMIIETEHIIMH OOYYaIOIIMXCA, CIIOCOOHOCTh OOY4YalOIIUMXCs HCIONB30BaTh OCBOCHHBIE
MEKAUCHUILTMHAPHBIE, MHPOBO33PDEHUYECKUE 3HAHUS M YyHUBEpCaJbHbIE y4deOHBIC NCHCTBUS B IO3HABATENbHOH W
COLIMAJIbHOM MTPaKTHUKE.

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOCHHS TPOrPaMMBbI CPETHET0 00IIero oopa3zoBaHusl TOKHBI OTPAXKATh!

OsiaeHue yHHUBEPCAJbHBIMI Y4e0HbIMH MO3HABATEIbHBIMH 1€ CTBUSIMH:

1) 6a3oBbIe JIOTMYECKHE TeHCTBHS:

CaMOCTOATENIFHO (POPMYIMPOBATH U aKTYaJIM3UPOBATH IPOOJIEMY, pACCMaTPUBATh €€ BCECTOPOHHE;

WCTIONIB30BaTh TIPM OCBOCHWW 3HAHWK TPUEMBI JIOTMYECKOTO0 MBIIUICHUS (aHalu3a, CHHTE3a, CpPaBHEHHS,
Knaccuukanuy, o000IeH ), PACKPBIBATh CMBICT OHONOTMYECKHX TMOHATHH (BBLICIATH WX XapaKTEepHBIC MPU3HAKH,
YCTaHABJIMBATH CBSI3H C IPYTUMHU MOHSATHSIMH );

ONPEIENSITh 1ENU JICITEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPHH WX JOCTHIKEHHS, COOTHOCHUTH PE3YJIbTaThl
JeATEIbHOCTH C TIOCTaBJICHHBIMU IIEJISIMHU;

WCTOJIb30BaTh OMOJIOTHYECKHE IOHSTHS ISl OOBSICHEHUS! (PAKTOB M SIBJICHHUH KHBOH MIPUPOJIBI,

CTPOUTH JIOTUYECKUE pacCyAeHHUs (MHIYKTUBHBIC, JCTyKTUBHBIC, [0 aHAJOTWH), BBIABISITH 3aKOHOMEPHOCTH U
MPOTHBOPEUHS B pACCMATPUBAEMBIX SIBIICHHUSX, (DOPMYIINPOBATH BHIBO/IBI U 3AKITFOUCHUS;

MPUMEHSTh CXEMHO-MOJIEIBHBIE CPENICTBA JUIS MPECTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX
OMONOrMUECKHX OOBEKTaX, a TaKKe MPOTHBOPEYMH Pa3HOTO pOJia, BBISIBICHHBIX B Pa3MYHBIX HH(OPMAIMOHHBIX
HCTOYHUKAX;

pa3pabaThiBaTh TUIAH pEIIeHHs MPOOJEMBbI ¢ YUETOM aHaIM3a WMEIOIIMXCS MaTepUabHBIX M HEMaTepUabHBIX
pecypcos;

BHOCHTh KOPPEKTHBBI B JICITEIBHOCTh, OIIEHMBATH COOTBETCTBUE pE3YJIbTATOB IENSAM, OICHWBATh PHUCKH
MOCIEACTBHI NESITEIIFHOCTH;

KOODIMHMPOBAaTh U BBIIOJHATH paboTy B YCIOBUSIX PpEAJbHOIO, BHUPTYaJbHOTO U KOMOMHUPOBAHHOI'O
B3aUMOJCHCTBHS,

pa3BHBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH KH3HECHHBIX IPOOIIeM.

2) 6a30BbIe HCCIIEN0BaTEIbCKHE AelCTBHA:

BJIAJICTh HAaBBIKAMU y4eOHO-MCCIEIOBATEIBCKON M NMPOEKTHOM IEATENbHOCTH, HABBIKAMU pa3pemieHus: mpooiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITETBHOMY IOMCKY METOJOB PEIICHHS HMPAaKTHYECKHX 3a/1ad, NPHMEHEHHIO
Pa3NUYHBIX METOAOB MO3HAHMUS

UCIOJIB30BaTh pa3iIW4Hble BUIBl AEITEIBHOCTH IO MOJIYYEHHIO HOBOIO 3HAHHUS, €ro HMHTEpIpPETaLuy,
peo0pa3oBaHMIO U IPUMEHEHHUIO B YU€OHBIX CUTYalLlUsIX, B TOM YHCIIE IIPU CO3JaHUH y4EOHBIX U COLMAIbHBIX IPOEKTOB;

(hopMHpOBaTh HAYUYHBIH TUII MBILIUICHNS, BIAAETh HAYYHON TEPMHUHOJIOIHEH, KIIFOUEBBIMHU MOHATUAMHI U METOJaMU;

CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTENbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYALHSX;

BBUIBJIATh IPUYMHHO-CIEJCTBEHHBIC CBSI3M M AKTyaJIM3HpPOBaTh 3aady, BBIABUIaTh TUIOTE3y €€ peIIeHUs,
HaXOIUTh apPTYMEHTHI JJIs 10Ka3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh IapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBATh MOJYYEHHBIC B XOJE PELICHHs 3aJaddl pPe3ysIbTaThl, KPUTHYECKH OLEHUBATh UX JAOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CUTYALMsIM, OLICHUBAThH IPHOOPETEHHBIN OIIBIT;

OCYLIECTBIIATH LieJIeHANPAaBICHHBIN IOMCK [IEPEHOCa CPEACTB U CIIOCOOO0B ACHCTBUA B IPO(ECCHOHATIBLHYIO CPELy;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEIBHYIO M IIPAKTUYECKYIO 00JIACTH KU3HEACATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEW, NpEAiaraTb OPUTMHAJIBHBIE MOAXOAbl M PEIIEHHSA, CTaBUTh MPOOJIEMbl M 3adadyH,
JONYCKaIOIUe aJIbTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ unopmanmeii:

OPHEHTHPOBATHCSI B PA3JIMUHBIX HCTOYHHMKAaX HHPOpManmM (TeKcTe yuyeOHOro mocoOusi, Hay4HO-TIOMYJISIPHOM
JuTepaType, OMOIOrHYecKuX CIIOBapsAX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHETE), aHAIM3UPOBATh
WHOOPMAIIMIO PA3IMYHBIX BUAOB M (QOPM NPEACTABICHHUSA, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh H
HENPOTHUBOPEUUBOCTE;

($hopMyTUpPOBaTh 3alPOCHl M IPUMEHSATH Pa3IUUHbIE METO/IBI IPH MOMCKE U 0TOOpe OHoornueckol uHGopMaLuy,
HEOOXOMMOM ISl BHIOJTHEHUS YUeOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCIOIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, COBEPLICHCTBOBATH
KyJBTYPY aKTHBHOI'O HCIIOJIb30BAHNUS Pa3IMYHbIX IIOMCKOBBIX CUCTEM;

CaMOCTOATEIFHO BBIOMPATh ONTUMAIBHYIO (OpMY TMpeAcTaBieHUs OHONOrM4ecKod HHQPOpManuu (CXEMBI,
rpaduKy, AUarpaMMbl, TaOJIUIbI, PUCYHKH U JIpYroe);



WCTIOJIB30BaTh HAYYHBIM S3bIK B KauecTBE CPEACTBa Npu pabore ¢ OMONOrMueckoil MHPOpPMAaLUed: MPUMEHSTh
XUMUYecKue, (U3NYEeCKHEe M MaTeMaTHYecKue 3HaKd W CHMBOJBI, (opMynbl, abOpeBHaTypy, HOMEHKIATYpY,
WCTIOJIB30BaTh U MPeo0pa3OBhIBATH 3HAKOBO-CUMBOIMYECKHE CPENICTBA HATIISAHOCTH;

BJIa/IeTh HAaBBIKAMH PACIIO3HABAHUS U 3aIIUTH HH(OpMALUH, HHPOPMAIIMOHHOW 0€30MaCHOCTH JTMYHOCTH.

OBnaneHne yHUBEpPCAJbLHBIMA KOMMYHMKATHBHBIMH JAeiiCTBUAMU:

1) obmenne:

OCYLIECTBIATh KOMMYHHUKAIMM BO BcexX cepax XHU3HHM, aKTUBHO y4acTBOBaTh B JUAJIOre WM AWUCKYCCHH MO
CYIIECTBY OOCY)XKIOaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATH CYXICHUS OTHOCHTENHHO BBITIOIHEHHS
Mpe/ylaraeMoil  3aJay, Yy4YUTHIBATh HHTEPEChl W COIJIACOBAHHOCTh IMO3WMIMH JIPYTMX YYacTHUKOB Juajiora WM
JIVICKYCCHH);

pacmo3HaBaTh HeBepOalbHBIC cpelcTBa OOMICHHS, TOHMUMATh 3HAYEHHWE COLMANBHBIX 3HAKOB, MPEANIOCHUIOK
BO3HHKHOBEHUSI KOH(JIMKTHBIX CUTYAIMH, YMETh CMATYATh KOH(IUKTHI K BECTH TIEPETOBOPHL;

BJIQJICTh Pa3IMYHBIMH CIIOCOOaMH OOIIEHUSI M B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS PYTUX JIFO/ICH, POSBISTH
YBKUTEIBHOE OTHOIICHUE K COOECEIHUKY U B KOPPEKTHOH (opMe GopMyIHpOBaTH CBOH BO3PAKCHUS;

Pa3BEPHYTO M JJOTMYHO M3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOIB30BAHUEM S3BIKOBBIX CPENICTB.

2) COBMECTHAsI 1eSITETbHOCTD:

MOHUMATh W UCTIOIB30BaTh MPEUMYILECTBA KOMaHTHON M MHMBHUYaIbHONW PaOOThl IPU PElICEHUH OMOIOTHYecKOn
pobieMbl, 000CHOBBIBATh HEOOXOMUMOCTh MPUMEHEHHs TPYIIOBBIX (OPM B3aMMOJEHCTBHUS MpPU PEUICHUH YIEOHOM
3a/a4w;

BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBHUH C Y4E€TOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)JIOTro
YJieHa KOJUIEKTHBA;

MIPUHUMATH L€ COBMECTHOW JEATENbHOCTH, OPTaHHU30BBIBATh I KOOPIWHUPOBATH JIEMCTBUS O €€ JOCTHKEHUIO:
COCTaBJIATH IUIaH ACWHCTBUM, PAacTIPEeNeNaTh PO C Y4ETOM MHEHHW yYaCTHUKOB, OOCYXAAaThb PE3yJIbTaThl COBMECTHOU
paboThr;

OLIEHWBATh Ka4yeCcTBO CBOEr0 BKJaJa M KaXJIOr0 y4aCTHHMKAa KOMaHIbI B OOLIWI pe3yapTaT MO pa3paboTaHHBIM
KPUTEPHSIM;

MpeuIaraTh HOBBIE TIPOEKTHI, OIEHUBATh HJIEH C TTO3UIIMHA HOBU3HBI, OPUTHHAIEHOCTH, TPAKTUIECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETMYECKOE MOBEIEHHE B PAa3IMYHBIX CUTYalUAX, IMPOSBISITH TBOPYECTBO W
BOOOpakeHHe, ObITh HHUIIMATHBHBIM.

OByafeHne yHUBEPCAJIBLHBIMH PEryJsATHBHBIMH JCHCTBUAMM:

1) camoopranusauus:

UCTIONB30BaTh OMOJIOTMYECKHE 3HAHWS JUIS BBIABICHHSA NMPOOJIEM M WX pEIICHHS B JKH3HEHHBIX M Y4eOHBIX
CUTyalusX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUH IIEEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOMX JCHCTBHSAX M ITOCTYIKAX
10 OTHOIIEHUIO K KUBOU MIPUPOLE, CBOEMY 3A0POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSTEIIBHO OCYILECTBIISATH [103HABATENBHYIO 1EATENbHOCTD, BEIIBIIATH IPOOIEMBI, CTABUTh U (DOPMYIHPOBATH
cOOCTBEHHBIE 3aJjaui B 00Pa30BaTENbHON AEATENbHOCTH U )KU3HEHHBIX CUTYALMSIX;

CaMOCTOSATEIBHO COCTaBJIATh IUIAH PpEIIeHHs NpoOJieMbl € Y4€TOM HMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEW M MPEANOUYTEHUM;

JaBaTh OLICHKY HOBBIM CHTYallHsIM;

pacimpATh paMKH y4eOHOT 0 IIpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUH];

JenaTh OCO3HAHHBIN BBIOOP, apIryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 33 PELICHHE;

OLIEHUBATh PHUOOPETEHHBIH OIBIT;

crocoOcTBOBaTh (YOPMUPOBAHHUIO U MPOSIBICHUIO LIMPOKOW SPYIULIMH B pa3HBIX 00NACTSIX 3HAHWH, MOCTOSIHHO
TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallsiIM, BHOCHTb KOPPEKTHUBBI B JIEITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB
LEIsIM;

BJIaJIeTh HAaBBIKAMU I103HABATENBHON peIeKCHH KaK OCO3HAHHS COBEPLIAEMBIX IEHCTBHM M MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMH, MCIOIB30BATh MPUEMBI PeIIEKCUH sl OLIEHKM CHTYyalluH, BEIOOpa BEPHOTO
pelIeHus;

YMETb OLIEHWBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PELICHHS 110 HX CHHKECHHUIO;

MIPUHUMATh MOTUBBI X apTYMEHTBI APYTUX MIPY aHAIN3€E PE3YNBTATOB AEATENBHOCTH;

3) npuHsiTHe cefsi M APYTUX:

MPUHUMATH ce0s, TOHMUMAsi CBOM HEJOCTATKH M JJOCTOMHCTBA;

MIPUHUMATh MOTUBBI X apTYMEHTHI IPYTHX IIPH aHAJIN3€E PE3YJIbTATOB JIEATENbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JIPYTrUX Ha OMHUOKH;

pa3BUBATh COCOOHOCTH IIOHUMATh MUP C IO3UIMHU IPYTOro YeIoBeKa.

HNPEAMETHBIE PE3YJIBTATDBI



[Ipeamernsie pe3ynbTaThl ocBoeHUs mporpaMMel COO mo Ouonornd Ha 0a30BOM YpPOBHE BKJIIOYAIOT
cnequduryueckue i yueOHoro npeamera «bruonorus» Hay4Hble 3HaHUS, YMEHUS M CIOCOOBI JACHCTBHI MO OCBOCHUIO,
WHTEpIpETaly U IPeoOpa30BaHUIO 3HAHUM, BUABI IESITEIFHOCTH 110 MOIYYEHHIO HOBOTO 3HAHHUS U IPUMEHEHHIO 3HAHUH
B Pa3MYHBIX YYeOHBIX CUTYalHsX, & TAKKE B PeasIbHBIX JKU3HEHHBIX CUTYAlUsIX, CBA3aHHBIX ¢ Ononorueld. B mporpamme
MpeAMETHBIE PE3YIbTaThl MPENCTABICHBI 110 TOJaM 00yUYeHHsI.

[IpeamerHblie pe3ynbTaTsl OCBOoeHHsI yueOHoro npeameta «buonorus» ¢ 10 kiacce NOMKHBI OTPaXKaTh:

cOPMUPOBAHHOCTh 3HAHUH O MECTE W POJH OHMONOTHMH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
(hopMHPOBaHNH COBPEMEHHON €CTECTBEHHO-HAayYHOH KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS, O BKIIAAC POCCHICKHX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTMH, (QYHKIMOHAJIBHOW TPAMOTHOCTH YEIOBEKa MJISi PELICHUS
KU3HEHHBIX 33]1a4;

yMEHHE PacKpbIBaTh COJepKaHue OMOIOTHYECKIX TEPMHHOB U TOHITHI: KU3Hb, KIETKA, OPraHN3M, METa00IN3M
(oOMeH BelecTB M IPEBpAIliEHUE SHEPTUH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas OpraHH3alusi >KUBBIX CHCTEM,
CaMOBOCTIPOU3BE/ICHUE (PEPOAYKIIHS), HACIEICTBEHHOCTh, H3MEHUYNBOCTh, POCT U Pa3BUTHE;

yMEHHE HW3JIaraTh OHOJOTMYEecCKUe TeopuH (KIETOYHas, XPOMOCOMHAs, MYTallOHHAas, LEHTpajbHas JorMa
MOJIeKYISIpHOU Ounonorun), 3akoHsl (I. Mennens, T. Moprana, H. . BaBunoBa) u y4enust (o meHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyIbTYpHBIX pacteHuii H. V. BaBuioBa), onpenensts rpaHuIlbl KX MPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHHE BIIa/IETh METOIaMU HAYYHOTO MMO3HAHUS B OMOJIOTMHU: HAOIOJICHUE U ONTUCAHNE JKUBBIX CUCTEM, MTPOIIECCOB
W SBIICHWW, OpraHu3alysi W TPOBEJICHHE OHOIOTMYECKOTO OJKCIIEPUMEHTAa, BBIABMIKCHUE THIIOTE3bl, BBISBICHUE
3aBHCUMOCTH MEKIY UCCIENyeMBbIMU BEIMYMHAMH, OOBSICHEHHE MOTYYEHHBIX PE3yNIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX
TIOHSTHIA, TEOPHIA U 3aKOHOB, YMEHHE JICNIaTh BHIBOJIbI HA OCHOBAHUH MTOTYYEHHBIX PE3YJILTATOB;

yYMEHHE BBIICNATh CYIIECTBEHHBIC TPU3HAKKA BHPYCOB, KJIETOK TMPOKAPHOT W DYKAPHOT, OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH TIPOILIECCOB: OOMEHA BENIECTB M MPEBPAICHUS JHEPTUU B KIETKE,
¢dorocuHTE3a, TUIACTHYECKOTO W DJHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHTO033a, MeHo3a, OIIOJA0TBOPEHHUS,
pa3sMHOKEHUSI, UTHAUBUTYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

YMEHUE NMPUMEHSITh NOTyYEHHbBIE 3HAHUS Il OOBSCHEHHUS OMOJIOTMYECKUX MPOIIECCOB U SIBIICHUM, JUIS TIPUHSATHUS
MPAKTUYECKUX PEUICHUI B MOBCEJHEBHOM >KU3HHU C NEIbI0 00ecredeHns 0e30MacHOCTH CBOETO 37I0POBbSI H 3JI0POBBS
OKPYXKAaroOIMX JIFO/ICH, COONIOJIEHUST HOPM T'PaMOTHOTO TIOBEJICHHsI B OKPYXKAIOIIEH NPUPOTHOH cpene, NMOHUMaHUe
HEOOXOJJMMOCTH UCIIONIb30BAHUSI JOCTH)KCHUH COBpPEMEHHOW OWONOTMH W OMOTEXHONOTHMH JUI PalOHAILHOTO
IPUPOAOIIOIL30BAHMUS;

YMEHHUE pelaTh 3JIEMEHTapHble IeHETHYECKUE 3aJauyd Ha MOHO- U AWTMOpUIHOE CKpEIIMBaHHUE, CLEIUIEHHOE
HACJIeIOBAHHUE, COCTAaBIIATh CXEMbl MOHOI'MOPHUIHOTO CKpEIIMBAaHUA I IPENCKA3aHUs HACJIEIOBaHUs INPU3HAKOB Y
OpraHU3MOB;

YMCHHE BBIMOJIHATH JIAOOpAaTOPHBIC M IPAKTUYECKHE Pa0dOThI, COOMIOAaTh IMpaBWia MpH paboTe ¢ y4eOHBIM H
J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHUE KPUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh MH(POPMALNIO OHMOIOrHYECKOr0 COAEPKAHNS, BKITIOYAIOLIYIO
IICEBOHAYYHbIC 3HAHMS M3 PAa3IUYHBIX HCTOYHHKOB (CPEACTBA MAacCOBOM MH(GOPMALUH, HAyYHO-TIONMYJISIPHBIE
MaTepuabl), STUIECKUE ACTIEKThl COBPEMEHHBIX UCCIEIOBAaHNHN B OMOJIOTMH, MEIUIINHE, OMOTEXHOIOIHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MICEMEHHBIE U YCTHBIE COOOIIeH s, 00001mas ONOIOrniaecKyo HHPOPMALHIO U3
HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOIb30BaTh MOHATHHHBIN anmnapaT OMOIOTuy.

[IpeamerHble pe3ynbTaThl OCBOEHHS yueOHOro npenmera «buonorus» ¢ 11 knacce NOMKHBL OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJOTMH B CHCTEME HAayYyHOIO 3HAHHs €CTECTBEHHBIX HAyK, B
(hopMHPOBaHMH COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MUPa U HAYYHOTO MUPOBO33PEHHS, O BKIAJE POCCHICKUX
U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTMM, (YHKIHMOHAJIBHOM IPAMOTHOCTH YEIOBEKa MIJISI PELICHUs
KHU3HEHHBIX 3a]a4;

YMEHHUE PACKPBIBATh COAEpKaHNE OMOIOrMYECKUX TEPMUHOB U IOHITUI: BU, MOMYJISLUS, TEHOQOH, 3BOIIOLKS,
JBIOKYIIHAE CHITHI ((DaKTOPBI) SBONONHH, MIPUCIIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHHE, SKOIOTHIECKHIE (PaKTOPHI,
9KOCHUCTEMA, IPOAYLEHTHl, KOHCYMEHTHI, PEAYLEHTHI, ILeNM MUTaHHSA, OSKOJOTMYecKas MUpaMuaa, OHOTeoLEHO3,
ouocdepa;

YMEHHE u3JaraTb Ouojoruyeckue Teopuu (3BomonuoHHas Teopust Y. JlapBuHa, CHHTETHYECKash TEOPHUS
9BOJIIOLINM ), 3aKOHBI U 3aKOHOMEpPHOCTH (3apoapliieBoro cxoncrsa K. M. bapa, uepenoBanus riaBHbIX HamnpaBJIeHUH U
nyreit sBomonun A. H. Ceepriosa, yuenus o 6uochepe B. . Bepranckoro), onpenensiTs TpaHUALBI UX TPUMEHUMOCTH K
XKHUBBIM CUCTEMAM;

YMEHHE BIaIeTh METOAAMHU HAYYHOTO II03HAHMS B OMOJIOrHHU: HAOIOJICHNE U ONTMCAHME JKUBBIX CUCTEM, ITPOLIECCOB
W SIBICHWH, OpraHu3alys M IpOBeleHHE OHOJIOrMYecKOro OHKCIEPUMEHTA, BBIABM)KEHHE THIIOTE3bl, BBISABICHUE
3aBHCUMOCTH MEXKAY MCCIIEIyEeMBbIMU BEMYMHAMH, OOBSICHEHUE MOJTYUYEHHBIX PE3YIbTAaTOB, UCIIOIB30BAHHBIX HAYYHBIX
MOHATHM, TEOPHIA U 3aKOHOB, YMEHHE JIeJIaTh BHIBOJBI HA OCHOBAHUH MTOJYYEHHBIX PE3YJIHTATOB;

YMEHHE BBIIENATh CYLIECTBEHHbIE MPHU3HAKA CTPOCHUS OWOJOrMYecKUX OOBEKTOB: BHUAOB, MOMYIIALUH,
MPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOreOl€HO30B U IKOCHCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOI'O 0TOOpa, BUA000pa30BaHuUsl, IPUCIOCOOIEHHOCTH OPTaHU3MOB, ACHCTBUS 3KOJIOTHUECKHX
(akTOpOB Ha OpraHU3Mbl, MEPEHOCAa BEIECTB W IIOTOKA SHEPrHMH B JKOCHCTEMAaX, AHTPONOI€HHBIX W3MEHEHHH B
HKOCHUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOr€OXMMUYECKUX LIUKIOB B OHocdepe;



YMEHHUE MPUMEHSTh TOJNyYCHHbBIC 3HAHHS Ul OOBSICHEHUS! OMOJOrMYECKHUX MPOLIECCOB U SBJICHHM, JUIS MPUHITUS
MPAKTHYECKUX PEHICHUI B IOBCEJIHCBHOW JKM3HH C LEIbI0 oOecredeHus] 0€30MacHOCTH CBOETO 3I0POBbS U 3/10POBbBS
OKPY’KalOIMX JIIOJICi, COOJIOICHHUST HOPM TPaMOTHOTO TIOBEJCHHS B OKpPYXKAroUIeH NpPUPOJHOW cpene, MOHHMMaHHE
HEOOXOIMMOCTH UCIIONIb30BaHUS JJOCTHKCHHI COBPEMEHHOM OMOJIOTUH TSl PAlMOHATIBHOTO MTPUPOJIONONIB30BAHUS,

YMEHHE peIIaTh JJIEMEHTapHbIC OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMbl NEPEHOCAa BEUICCTB M JHEPTHH B
IKOCHCTEMAX (LSTU MUTAHMS);

YMEHHUE BBINOJNHATH J1aOOpAaTOpHBIC M TpPaKTUYECKUe pabOThl, COOMOATh MpaBmWia MpU padboTe ¢ y4eOHBIM U
J1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATH HH(OPMAIIHIO OHOJIOTHYECKOro COACPIKaHMS, BKITFOUAIOIIY IO
TICEBIOHAYYHBIC 3HAHMWS W3 PAa3TUYHBIX HCTOYHHKOB (CPEACTBA MAacCOBOW HWHQOpMAIMK, HAYYHO-TIOMYJSIPHBIC
MaTepualbl), pacCMaTPUBATh III00ATBHBIC YKOJIOIMYSCKUE MPOOIEMbl COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOLICHHIO K
HUM COOCTBEHHYIO MO3UIIHUIO;

yMEHHE CO37]aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHHsI, 00001Iast ONOIOrnYecKylo HH(OPMALIUIO U3
HECKOJIbBKMX UCTOYHHUKOB, T'PaMOTHO UCIIOJIb30BaTh HOHSITHHHBIN armapart 6I/IOHOFI/II/I.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoandyecTBO 9acoB
DJIeKTPOHHbIE
n | HaumeHoBaHue pa3iesioB H (uu¢poBbIe)
/ | Tem mporpaMmbl Beero KonTposbuel IpakTHyecku o0pa3soBaTejbHbIe
- e padoThI e padoThbI pecypebl
bubaunoreka LIOK
1 buonorust kak Hayka 2 0.5 https://m.edsoo.ru/7f41c2
92
JKuBble cucTeMbl U UX bubimorexa [IOK
2 1 1 https://m.edsoo.ru/7f41c2
OpTaHU3aIUs 92
XUMHYECKHUI COCTaB U bubamorexa [TOK
3 8 1 https://m.edsoo.ru/7f41c2
CTPOCHHUE KJICTKH 92
bubmmoreka IJOK
4 JKu3HeneaTebHOCTD KIETKH 6 https://m.edsoo.ru/7f41c2
92
PasmHOXeHUE 1 bub6mmoreka IJOK
5 HHANBUAYaIbHOE Pa3BUTHE 5 1 https://m.edsoo.ru/7f41c2
OpraH13MOB 92
HacnencrBeHHOCTE M bubamorera [IOK
6 et 8 15 https://m.edsoo.ru/7f41c2
M3MEHYHNBOCTH OPTaHU3MOB 92
Cenexuus OpraHn3MOB bubmmorexa LIOK
7 1A op ) 3 1 https://m.edsoo.ru/7f41c2
OCHOBBI OMOTEXHOIOTUH 92
bubmmoreka IJOK
8 PesepBHOE BpeMs 1 1 https://m.edsoo.ru/7f41c2
92
OBHIEE KOJIMYECTBO YACOB 34 3 4
I10 ITIPOTPAMME



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
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 KJIACC

Ne KosmmuecTBo yacoB JnexTponnbIe
I HaumenoBanue pasjiesioB u (uu¢poBbIe)
;| Tem mporpammbl Beero | KoHTpoubHbl | IlpakTiueckne | ogpazoparenphbie
e padoThI padoThI pecypebl
n
bubmaunoreka LIOK
IBOMOLHOHHA GHOTOTHS 9 1 https://m.edsoo.ru/7f41cc74
BozHukHOBeHME U pa3BUTHE 9 05 Bbubmmoreka LJOK
’KM3HHU Ha 3emiie ' https://m.edsoo.ru/7f41cc74
Opra"nu3Mbl U OKPY KOs 5 1 bubmuoreka [IOK
cpena https://m.edsoo.ru/7f41cc74
Coo011ecTBa U 3KOIOTMYECKUE 9 bubmuoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
PeszepBHOE Bpems 2 bubmmorexa LHOK
P P https://m.edso0.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB 34 0 25

1O ITPOI'PAMME



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




INOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
Ne KoJinuecTBo yacos
DJIeKTPOHHBbIe UG pPOBBIE
n Tema ypoka Beero KoHTpoJIbH MpakTHuec o0pa3oBaTeJibHbIE
/ ble padoThI Kue pagorsr | PECYypehl
n
bubaunoreka LIOK
1 https://m.edso0.ru/863e612
buonorus B cucreme Hayk 1 5
https:/m.edso0.ru/863e632a
Meronasl no3HaHus JKUBOU
npuponsl. I[Ipakruueckas BuGnorexa LOK
2 paGora No 1 «Hcnionb3oBanie 1 0.5 https://m.edso00.ru/863e612
Ppas3iIMuHbIX METOAOB IIpH 2
M3Y4YCHUU OMOJIOTHYECKUX =
00BEKTOBY
buonornyeckme cucTeMbl bubmmorexa LOK
3 ’ 1 https://m.edso0.ru/863e656
IPOLIECCHI U UX U3YYECHUE 4
4 XHUMHUYECKHH COCTaB KIICTKH. 1 bub6mmoreka IJOK
Boja n MuHepasbHbIe COJN https://m.edsoo.ru/863e674e
benku. CocraB u cTpoeHHE bubmmorexa LIOK
5 ’ p 1 https://m.edso0.ru/863e6b7
OCIKOB 2
DepMEeHTH — OMOJIOTHICCKUE
Katanu3aTopbl. JlaGopaTtopHas Bubmiorexa [IOK
6 padora No 1 «H:fyquHe 1 0.5 https://m.edso00.ru/863e6b7
KaTINTHYECKON aKTHBHOCTH 5
(dhepmeHTOB (Ha TIpHIMEpE =
aMUJIa3bl UM KaTajlasbl)»
bubmmoreka LJOK
7 Vrneponsl. JIunumsl 1 https://m.edso0.ru/863e687
0
bubmmoreka LIOK
8 Hyxnennossie kucinorel. ATO 1 1 httos://m.e dsc])_E).ru 1863e6d5¢
9 Hcropus u MeToabl U3y4eHUsI 1 bubmmoreka [IOK
kieTku. Kierounast teopust https://m.eds00.ru/863e6e88
10 Kierka kak meiaocTHast )KHUBast 1
cucTemMa
CrtpoeHnne 5ykapuoTHIeCKOn
knerku. JlaboparopHas pabora
Ne 2 «M3yuenue ctpoeHus Buborexa LIOK
11 fﬂzg‘”; ia;;e(‘;““é S mOTHRE 1 0.5 https://m.eds00.ru/863e6ff0
pHbo P o https://m.edsoo.ru/863e716¢c
MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperapaTax u ux
OITCaHUE»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OOMEH BELIEeCTB UiIn

bubaunoreka LIOK

12 MeTaboIH3M https://m.edso00.ru/863e766¢
bubmnoreka [IOK
13 | @orocmues. Xemocnures https://m.eds00.ru/86367c98
. bubmuoreka IJOK
14 Oneprerieckuii oomen 05 https://m.edsoo.ru/863e7aae
JKM3HEHHBIH MUK KIIETKH.
Jenenue kierku. Mutos.
JlabopaTtopHas paGota Ne 3 Butmorexa [IOK
15 «Habmopenue mutosa B 05 https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEeIIKa
JIyKa Ha rOTOBBIX
MHKpOITperapaTax
16 Bbuocunres Oenka. Peakis bubaunoreka [IOK
MaTPUYHOIO CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsms — OGHOCHHTE3 bu6mmoreka LIOK
Oenka https://m.edsoo.ru/863e796e
Hexnerounbie GopMbl sKU3HH bubamorexa [OK
18 K p https://m.edso0o.ru/863e754
— BUPYCHI 0
bu6mmoreka IJOK
19 DopMBI Pa3MHOKEHUS https://m.edsoo.ru/863e81b
OpPraHH3MOB 6
https://m.edsoo.ru/863e831e
. bubmmoreka LJOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue B pa3BUTHE
TTOJIOBBIX KJIETOK.
OrmogoTBOpEHHE. bubmoreka [IOK
21 Jlaboparopnas padora Ne 4 0.5 https://m.edsoo.ru/863e81b
«M3ydueHne CTpoeHHUs MOIOBBIX 6
KJICTOK Ha TOTOBBIX
MUKpOIIperapaTax»
WuauBumyaabHOE pa3BUTHE brbsmorera [IOK
22 AHMBHILY p 0.5 https://m.edsoo.ru/863e843
OpPTaHH3MOB 6
23 | wacrerersemoc BuGavoraca LIOK
A https://m.edso0o.ru/863e86f2
HM3MEHYHNBOCTH
3aKOHOMEPHOCTH Buborexa LIOK
24 HACTICIOBATIHA IPUHAKOS. https://m.edso00.ru/863e887
MoHorubpuHoe

CKpCIIMBAaHUC

8



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

I[I/IFI/I6pI/I,I[HOG CKpCHIMBAHUC.

o5 3aKOH He3aBHCHMOL 1 bubmunoreka LIOK
QIOIL HesaBHCIMOro https://m.eds00.ru/863e89a4
HaCJICOBAHUS TPU3HAKOB
CreneHHoe HacleI0BaHue
npu3HakoB. JlabopaTopHas
26 p:36 OEETJ:;)S;;/I%?HY::I/II%I eI/I HOT'O 1 0.5 brbmmorexa LHOK
pesy PHA ' https://m.eds00.ru/863e8c60
U JUTUOPUIHOTO
CKpELIMBaHUs y Ip030(QHUIIbl HA
TOTOBBIX MHKpOIpEnapaTax»
r | Donerma s aenomsme | Bumores 10K
’ https://m.eds00.ru/863e8c60
ITOJIOM
M3MeHYHBOCTE.
Henacnencreennas
HM3MEHYHMBOCTh. JlabopaTopHas
28 pabota Ne 6. H3yuenue 1 05 bubnuoreka [JOK
MO (UKATTMOHHOM ' https://m.edso0.ru/863e8efe
HM3MEHYMBOCTH, IIOCTPOCHHUE
BapHAaLlMOHHOIO psiha U
BapHUaIMOHHON KpUBO»
Hacnencreennas
M3MEHYNBOCTE. JIabopaTopHast
bu6mmoreka IJOK
29 patora JVV‘ 7. «Ananus 1 0.5 https://m.edsoo.ru/863e8efe
MyTaIui y 1po30huisl Ha
TOTOBBIX MHKpPOIIpErIapaTax»
bu6mmoreka IJOK
30 I'enernka gyenoBeka 1 https://m.edso0.ru/863e8d7
8
PesepBHBIit ypok. O6006IIEHNE
31 o TeMe «HacnencTBEHHOCTh U 1 0.5
M3MEHYHNBOCTH OPTaHU3MOB)
Ceneknus Kak HayKa bubmmorexa LIOK
32 H YK 1 https://m.edso00.ru/863e921
TIpoIiecc 4
MeTtonpl B JOCTHKECHUS Bbubnuoreka IJOK
33 CEJIEKI[UH PACTEHHUH H 1 https://m.edso0.ru/863e921
’KMBOTHBIX 4
BuorexHOIOrus KaK OTpacib bubmmorexa LIOK
34 p 1 0.5 https://m.edso00.ru/863e933
MIPOM3BOICTBA 6
OBHIEE KOJIMYECTBO YACOB 34 3 4

10 ITPOI'PAMME



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KoJinuecTBo 4acos
Jlata DJIeKTPOHHBbIE
1| uudpoBbIie
/ Tema ypoxa Bcer | KonTpoabH IIpakTnyeck H3y4eHU 06pa30BaTeNLHBI
n 0 ple padoThI ue padoThbl 1 e pecypcbl
DBOJIONUA U METOJIBI €& bubimorexa [IOK
1 s GHEH A 1 https://m.edso0.ru
v /863ea20e
HcTopust pa3ButTus bubmmorexa LHOK
2 Hpe[I(IZ)TaBJI;eHI/Iﬁ 00 3BOJTIOIUH 1 https://m.edso0.1u
/863e9570
bubauoreka LIOK
3 MHEKpPO3BOITIOIIHS 1 https://m.edso0.ru
/863e9cle
HOHYJ'IHHI/ISI KakK 3JICMCHTapHasA
€/IMHUILIA BUJIA U SBOJIIOLIHH.
bub6mmoreka IJOK
4 JlaGopatopnas pabora Ne | 1 0.5 https://m.edsoo.ru
«CpaBHeHHE BUJIOB 10 /863699¢6
Mopdooruaeckomy =
KPUTEPHIO)
JBMKyIye CuiTel bubmmoreka LIOK
5 (a1emenTapHBIE (PAaKTOPHI) 1 https://m.edsoo.ru
SBOJIIOIMH /863e9dad
. bu6mmoreka IJOK
EctecTBeHHbIN OTOOpP 1 €ro )
6 (bopbi 1 https://m.edsoo.ru
P /863e9ed0
Pe3ynbTaThl 3BONIOINN:
MIPUCIIOCOOJICHHOCTD
OpPraHU3MOB U
BHI000pa30oBaHUE. bubmmoreka [IOK
7 Jlaboparopnas padora Ne 2 1 0.5 https://m.edsoo.ru
«Omnmcanne /863e9fde
MIPUCIIOCOOJICHHOCTH
OpraHu3Ma u eé€
OTHOCHTEIBHOTO XapaKTepay
Hampapie Bubnuoreka IJOK
8 Mag():;o;}lgiﬁnnwn 1 https://m.edso0.ru
/863e9cle
9 HeoOpatumocTs »BOMIOIINN 1
10 Wctopust xu3Hu Ha 3emiie 1 1
METO/IbI €€ N3Y4eHUS
r bubmmorexa LIOK
11 HTOTE3DI TPOMCXOACICHHA 1 https://m.edsoo.ru
JKU3HU Ha 3emIie /863ea5a6
PasBuTne xu13HU Ha 3emiie I bubimorexa [IOK
12 3 © K3 eMIe TIo 1 https://m.edsoo.ru

opaM 1 nepuoaam

/863eabbe



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be

OCHOBHBIE JTaIlbI 3BOJIIOIINH
PaCTUTCIILHOI'O U JKUBOTHOT'O

e, Tpaxtnaeckas pabora Ne bubmuoreka LIOK
13 ) «Ilzngzm H;foiaelifmi a-se 0.5 https://m.edsoo.ru
OCTaTKOB pPacTEHUU U [863easbc
JKUBOTHBIX B KOJUICKIIHSIX))
bubmauoreka LIOK
14 | Cospemennas cucrema https://m.eds00.ru
OPTaHUYECKOI0 MUpa /863ead8e
OBOIIOIHS YeIOBEKa bubimorexa [OK
15 (anT OézreHeg) https://m.edsoo.ru
p /863eac2c
bubmuoreka IJOK
16 JBwxyiye cuiibl ((hakTops) hitps://m.e ds;}) U
aHTpOIIOreHe3a /863éad4.4 .
17 OCHOBHBIE CTaJIUN DBOJIIOLUU
YyeoBeKa
UenoBedyeckue pacsl 1 bubmuoreka ITOK
18 MIPUPOIHBIE aTANTAIIHH https://m.edsoo.ru
geroBeKa /863eaea2
PesepBubIit ypok. O600mICHHE
19 | mo teme «Bo3HHKHOBEHHE U
pa3BUTHE KU3HU HA 3EMIIe»
20 | Dkoorus Kak HayKa
Cpenpl oOUTaHHS T bubmorexa HOK
21 3;;;LFHqECKHe(baKTOpLI https://m.edsoo.ru
/863eafec
Abunotndeckre (paKToOpHI.
JlabopaTopnas pabota Ne 3.
«Mopdomornueckre Bubmorexa LIOK
29 O0COOCHHOCTH PACTCHHH U3 05 https://m.eds00.ru
pPa3HBIX MECT OOUTAHHIY. ' /863éb1(je :
JlabopaTtopnas pabota Ne 4. -
«BnusHME cBeTa HAa POCT U
pa3BHUTHE YEPEHKOB KOJIEyCa»
Bubnuoreka IJOK
23 | bBuornveckue GpakTopbI https://m.edso0.ru
/863eb348
DKOJIOTHYECKHE
XapaKTePUCTUKH MOMYIISIINH.
o4 [IpakTuyeckas pabora Ne 2 05
«[loxcuér mnoTHOCTH '
TIOITYJIAIIANA Pa3HBIX BHUJIOB
pacTeHui»
bubmmorexa LIOK
25 Coobmectsa opranm3Mos — https://m.edsoo.ru
buonenos /863eb46a
bubmnoreka LIOK
2 DKOJIIOTHYECKUE CUCTEMBI https://m.edso0.ru

(9KOCHCTEMBI)

/863eb46a
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OCHOBHBIE MTOKA3aTEITN
bubmuoreka LIOK
o7 | OKOCHCTEMBL BK?nornquKHe 1 https:/m.edsoo.ru
nupamu el CBOHCTBA /863eb5fa
skocucteM. Cykieccus —
28 | IlpupoaHble IKOCUCTEMBI 1
29 | AHTpOIOreHHbIC YKOCUCTEMBI 1
bubmauoreka LIOK
30 ffg:ii%i;gﬁiiaﬂmaﬂ 1 https://m.edso0.ru
/863ebb5e
3aKOHOMEPHOCTH bubmorexa LIOK
31 CymeCTBOEaHm Suocheph 1 https://m.edso0.ru
/863ebd16
UYenoBeuecTBo B Ouocdepe
32 1
3emin
Cocy1iecTBoBaHNE IPUPOJIBI U Bubmorexa LOK
33 v pHpolt 1 https://m.edso0.ru
4eIoBevecTBa /8636bale
PesepBuBIi ypok. O600mICHNE
34 | Tembl «Coo0IiiecTBa U 1
9KOJIOTHYECKHE CHCTEMBI»
OBLIEE KOJIMYECTBO YACOB 34 25
1O ITPOI'PAMME '

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus / [laceanuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue /Ilog pen. [laceunnka B.B., Akunoneproe
obmecTBo «M3marenbcTBo «IIpocBemenner»

* buomnorus, 10-11 xraccer/ 3axapos B.b., Pomanosa H.I., 3axaposa E.T.; mox pemaxkmmeii Kpukcyrnosa E.A.,
O0111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «Pycckoe CIIoBO - yIeOHHKY

* buomorus. O6mas ouonorus, 10 kmace/ CuBornazor B.U., Aradonora M.b., 3axaposa E.T., O6miectBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO « [PODAY; AkmmonepHoe obmecTBo «M3aaTenseTBo «lIpocBerenrey

* buonorus, 10-11 xraccer/ Baxpyme A.A., bypckuit O.B., Paytnan A.C., PomnonoBa E.W., Pozarnos M.H., O6mectBo
C OFPAaHUYEHHON OTBETCTBEHHOCTHIO «bamaccy

METOANYECKHUE MATEPHUAJIBI JJI1 YAUTEJIA

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET


https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

