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HHOACHUTEJIBHAA 3AIIMCKA

IIpu pazpaboTke nporpamMmbl 10 OMOJIOIMH TEOPETUYECKYIO OCHOBY JJIsl OIPEIEIICHUS
HOIX0/0B K (DOPMHUPOBAHUIO COZEpKaHUs ydeOHoro mnpeamera «buosorus» cocTaBUIIM:
koHuentyanbable nojoxenns @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LEJEH, CONEpKaHMA,
pe3yiabTaToB O00y4eHHs U TPeOOBAHMN K YPOBHIO HOJArOTOBKH BBITYCKHHMKOB, MOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEIHETO
obmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU O crennpuke OUOJIOrHuH,
¢€ 3HaUCHMH B ITO3HAHWH KHUBOU npupoansl H oOecrieueHuun CYHICCTBOBAHUA YCIIOBCYCCKOI'O
obmectBa. CorylacCHO Ha3BaHHBIM I1OJIOKEHUSIM, ONPEAEICHbl OCHOBHbIE (DYHKLIUU MPOrpaMMBbl
1o OMOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeCTaBICHUE O TeNIIX, 00 00IIeH cTpaTeruu 00yJeHus,
BOCIIUTAHHUSI M Pa3BUTHS OOYyYArOIIUXCS CpeICTBaAMH y4eOHOro mnpenmera «buonorusy,
orpenenseT 005f3aTENbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I10
pazjienaM M TeMaM, PEKOMEHIYEMYIO IOCJIEIOBATEIbHOCTh M3YYCHHUSI y4eOHOro Marepuania c
Y4ETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKM 00pa30BaTEIbHOIO IMpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YYarOIIIXCSl.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANpEJAMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0yueHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-ITO3HABATEIIHLHON JIEATEIIBHOCTH/y4eOHBIX JIEUCTBUN 00YJArOIINXCS 110
OCBOEGHHIO COJIepP KaHUs OMOJIOTHYECKOro 00pa3oBaHUsI.

B nporpamme no 6uonoruu (10—11 kmaccsl, 6a30BbIil ypOBEHb) pealii30BaH MPHHIIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHMM, CBA3aHHBIX C (POPMHUPOBAHMEM €CTECTBEHHO-HAyYHOI'O
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpUEHTAllMi  JINYHOCTH, OSKOJOTMYECKOrO  MBIIUIECHUS,
OpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM M OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IlosToMy Hapsay c u3ydeHHEM OOLIEOMONIOrMYECKUX TEOpUd, a Takke
3HAaHUM O CTPOEHUU KMBBIX CUCTEM PA3HOI'O PaHra U CyIIHOCTH OCHOBHBIX IPOTEKAIOIIUX B HUX
IIPOLECCOB B IporpaMMe IO OWOJOTMM YAENEHO BHUMAaHHE MCIIOIb30BAHUIO IOJYyYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul peLICHUs MPUKIAHBIX 3a/1a4, B TOM YUCIIe: TPOPUIAKTUKA
HACJIECTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpY»Karolleld NMPUpPOIHON cpefe,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATEIbHOCTH YEJOBEKAa Ha COCTOSHHUE NPUPOTHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWJIEHHE BHUMaHMs K MPUKIAJTHOM HANpaBIEHHOCTH Y4eOHOTO
npenmMera «buosorus» MpoAUKTOBAaHO HEOOXOIUMOCTHIO 00€CNeUeHUs YCIOBHUM Ui pelieHus
OJTHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro o0pa3oBaHus, KOTOpas MpeAroiaraet
dbopMupoBaHHe Yy OOYYarOIIMXCS CIOCOOHOCTH aJalTHPOBATHCS K H3MEHEHUSM JMHAMHUYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemHero obmiero oOpa3oBaHHsS 3aHMMaeT BaxHoe mecto. OHa
obOecrieunBaeT (GoOpMUPOBaHHE y OOYUAIOIIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPAa,
pacuupsieT 1 00001IaeT 3HaHUs O )KUBOM MPHUPOJE, €€ OTIIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpTaHHW3aIllMi M OHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHUS 3aKOHOB JKUBOM MPUPOIBI,
dbopmupoBanus (PYHKITMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0POBOr0 M Oe30macHOro ooOpasa
KHU3HHU, SKOJJOTHYCCKOI'0 MbIIJICHUA, HCHHOCTHOI'O OTHOIICHUSA K JKUBOU npupoac U 4CJIOBCKY.



bosnbmioe 3HaueHue OMONOTMS MMEET TakKe Uil pEIIeHUS BOCIMUTATENbHBIX U
pa3sBUBAIOIIMX 33Jay cpeiHero oouiero oopa3oBaHus, couuanu3anuu odyyaromuxcs. M3ydenne
Ounonoruun obecrieynBaet yCIIOBUS JUISL (bopmupoBaHus MHTEIJIEKTYaIbHbIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMALMOHHBIX HAaBBIKOB, 3CTETMYECKOW KYJbTYphl, CHOCOOCTBYET
UHTETpaluy OMOJIOTHYECKUX 3HAHUU C TMPEICTABICHUSAMH U3 JIPYTUX Y4YEOHBIX NPEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHUHU U reorpadguu. HazBaHHbIE MON0KEHUS O NTpeIHa3HAYeHUH Y4eOHOro
npeamera «bUONOTHS» COCTaBHIM OCHOBY Ui OIPEICNICHHS IMOJIXOAOB K OTOOpY u
CTPYKTYPHUPOBAHUIO €T0 COJIEpKaHUs, IPEACTABICHHOr0 B IIpOrpaMMe 1o OHOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH
C TIO3HMLUH KyJIBTYpOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBHU C KOTOPBIM O0YYArOIIUECs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsi (POPMUPOBAHUS OOIIEH KYJIbTYpHhI, ONpeaestoie
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOM KHU3HU U MPAKTHYECKOW nesTenbHOCTH. Ocoboe MecTo B 3TOW cucTeMe 3HAHUU
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy)KaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTaBICHU O COBPEMEHHOH eCTeCTBEHHO-HAyYHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOIINX I'yMaHU3AIIMH OHMOJIOTHYECKOr0 00pa30BaHMSI.

CTpyKTypupOBaHUE COJEpKaHUS Y4eOHOro MaTepuajia B IMpPOrpaMMe IO OHOJIOTHH
OCYILECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHHs 3HAHUH 00 OTIMYUTENBHBIX OCOOCHHOCTSIX
JKUBOW NPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLNMU. B COOTBETCTBUM € 3THM B
CTpYKType yueOHOro npenmMera «buosnorus» BbLJIENEHBI CIEAYIOIINE COAEpKaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeTosbl HAy4HOro no3HaHus», «KiieTka kak Onosioruyeckas CUCTEMay,
«OpranusMm Kak Ouosnoruyeckas cuctema», «CucremMa U MHOroo0pasue OpraHu4eckoro MUpay,
«OBOJTIOLINS KUBOM MPUPOABI», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTI».

Henbp u3yuenus yuebHoro npeamera «buosorus» Ha 0a30BOM ypOBHE — OBJIAJICHHE
0o0y4JarIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKLIHMOHAJIBHOM OpraHu3alliy >KMBBIX CHCTEM
pasHoOro paHra u npuoOpeTeHre YMEHHH HCII0JIb30BaTh 3TH 3HAHUSA Ul TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH O0OBEKTOB >KMBOW IIPUPOJIBI U PELLICHUS Pa3INYHBIX )KU3HEHHBIX IIPOOJIEM.

JlocTiokenne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
obecrnieunBaeTcs peleHrneM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYaIOUIMMHCA CHCTEMBbl 3HAHHH O OHMOJIOTMYECKUX TEOpHsX, YUCHMSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MpaBWJIaX, CIYXKaIIUX OCHOBOM 1isi (popMHUpOBaHUS
IIPEJICTAaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpA, O METOAAaX HAay4yHOIO ITO3HaHUA,
CTPOEHHH, MHOTO0OOpa3sMH U OCOOEHHOCTSX MHUBBIX CHCTEM pPa3HOTO YpPOBHS OpraHU3allUu,
BBIJIAIOIINXCS] OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B OMOJIOTUH;

q)OpMI/IpOBaHI/IC y 06yqa10111nxc51 MO3HABATCJIbHBIX, WHTCIUICKTYAJIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEH B IOponecce aHajin3a OAaHHBIX O IMMYTAX pa3BUTHA B Onosorun HAaYYHBIX B3IJIAO0B,
Hﬂeﬁ H IMMOAXOJ0B K U3YYCHHIO )KUBBIX CUCTEM pPa3HOr'o YpPpOBHS OpraHu3anuu,

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOM TIPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, MOJTYYEHHBIX IPU U3yUYEHUU OUOJIOTHH;



dhopMupoBaHKEe y O0YYaAIOIMUXCS YMEHHH WIUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOT HIA;

BOCIIMTAHUC Y6C)K,HéHHOCTI/I B BO3MOKHOCTU IIO3HAHHUSA YCIIOBCKOM X(HBOﬁ HpI/IpOI[BI,
HE00XOIUMOCTH OEPEIKHOTO OTHOIICHHS K HEel, COOJIIOICHHUS STHUCCKUX HOPM IPH MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HaHUE LIEHHOCTH OMOJOTMYECKUX 3HAHUM JIJISl TMOBBIIICHUS YPOBHS 3KOJIOTMYECKOM
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MpUMEHEHHE NPUOOPETEHHBIX 3HAHWI M yMEHWI B MOBCEIHEBHOW >KU3HU ISl OLEHKH
MOCJICICTBUI CBOEU JICATEIILHOCTU [0 OTHOIICHUIO K OKPYXKAIOIIEH cpene, COOCTBEHHOMY
3JI0POBBIO, 00OCHOBAHHE U COOTIOICHHE Mep MPOPHIIaKTHKH 3200JICBaHU.

B cucteme cpeanero obmero odpazoBanus «buosorusy», nzydaemasi Ha 0a30BOM ypOBHE,
ABIISIETCS 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOMSIIMM B COCTaB MpPEIMETHOW o01acTu
((ECTGCTBGHHO-HayT-IHI)IG MMpEaAMETBD».

Jliist u3y4deHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Hezemo)

COJEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMH Haykamu, ¢unocoduelt, 3THKON, 3cTeTukoil um mpaBoMm. Ponb Ouosoruu B
(bopMUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CrucreMa OMOJI0rH4YecKUX HayK.

Mertobl To3HaHMS KUBOM MPUPObI (HaOIr01eHUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHHE,
KJ1accuukanus, MOJIEITHMPOBAHNUE, CTATUCTUYECKAss 00padOTKa JaHHBIX).

JdemoHcTpanum:

IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuiel u cxembl: «MeTOobI TO3HAHUS KUBOW IPUPOABI».

Tema 2. 7KuBble cucTeMbl M HX OPraHU3ALMA.

Xusble cuctembl (OMocHCTEMBI) Kak MpeaMeT H3ydeHusi Ouojoruu. OTinyue >KUBBIX
CUCTEM OT HEOPTaHUYECKOW MPUPO/BI.

CpoiictBa OwocucteM W WX pa3HOOOpa3we. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  MONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOTreo1eHOTHYECKUI), ONOC(EPHBII.

JdemMoHcTpanum:

Tabnauiel 1 cxembl: «OCHOBHBIE TMPU3HAKU JKU3HW», «YPOBHU OpraHU3allud >KUBOU
IIPUPOBI».

ObopynoBanue: moaens Mosekybl JJTHK.




Tema 3. XumMHu4ecKHii cOCTaB U CTPOCHHE KJIETKH.

XVMMHUYECKUH ~ COCTaB  KJIETKM.  XHMMHYECKHME  DJJEMEHTBI:  MaKpOIJIEMEHTHI,
MUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbBIE BEILIECTBA.

@OyHKIMM BOIBI M MUHEPAJIbHBIX BELIECTB B KieTke. llomnepxkaHue OCMOTHMYECKOIO
Oananca.

benxu. Coctas u crpoenue 6enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OesikoB. He3ameHnumbie
U 3aMCHUMBIC AMHHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpPBl OEIKOBOI
MOJIEKYJbl (TMepBUYHAs, BTOPUYHAs, TPETHUYHAs M YETBEPTHYHAS CTPYKTypa). XHUMHYECKHE
cBoiicTBa OenkoB. buonornveckue GpyHKIIMN OEITKOB.

®depmeHTHl — Ouosoruyeckue karanuzaropbel. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  crenuduuHocts. Kodepmentsl. Butamuuel.  Ormiuuust  (GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJIN3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl (IJIFOKO3a, pubo3a U J1e30Kcupubo3a), Iucaxapujbl
(caxapo3a, JlakTo3a) M IoJucaxapuabl (Kpaxmal, I[JIMKOT€H, LeJUIono3a). buonornueckue
(GyHKIUH YTIIIEBO/IOB.

Jlunuaer:  Tpurimnepuasl, Gochomunuasl, crepouasl. [mapodunsHO-THAPOPOOHBIS
cBoiicTBa. buonormueckue GyHkumu aunuaoB. CpaBHEHHE YIIIEBOIOB, OCIKOB M JIMIIHIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennossie xucnorsl: JJTHK 1 PHK. Hykiieotuael — MOHOMEpBI HyKIE€MHOBBIX KUCIIOT.
Crpoenue u ¢yukiun JJHK. Crpoenne u ¢dynkunuu PHK. Bunet PHK. AT®: ctpoenue u
(GYHKIHH.

[urosmornusa — Hayka o kierke. Kilerounas Teopusi — npuMmep B3aMMOJCHCTBUS HIEH U
(GakTOB B HAYYHOM NO3HAHUHU. MeTO bl U3yUEHUSI KIIETKH.

Knerka kak nenoctHas xuBas cuctema. O0Iue NpU3Haky KJIETOK: 3aMKHYTasi Hapy KHast
MeMmOpaHa, monekyinsl JIHK kak renernueckuii anmapar, cuctemMa CuHTe3a Oeska.

Tunbel kiIeTok: sykapuoTuueckas U mpokapuotuueckas. OcOOEHHOCTH CTPOEHUs
npokapuotTuyeckoit knetku. Knerounas crenka 6akrepuil. CTpoeHHe SyKapuOTHUECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHASl CTEHKA, MIMKOKAIMUKC, UX (YHKIIHMH.
[Tnazmatnueckass memOpaHa, e€ cBoiictBa M (QyHkiuu. LluromyazMa u e€ OpraHoMIBL
OnnomeMOpannblie opranouas! kinetku: JIIC, anmapat [Nonbaxu, muzocomsl. IloayaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IMIacTHibl. IIpomcxoxneHne MUTOXOHAPHUH M IIACTHUA.
Bunel nnactua. HememOpaHHble OpraHOU/Ibl KJIETKU: PUOOCOMBI, KIIETOUHBIN LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KTYyTUKU. DyHKIINN OpraHOUA0B KIETKU. BkitoueHus.

SAnpo — perynasTopHbli LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdemMoHcTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llnelinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panxnun, K. M. Bap.

Jlnarpammbl: «PacnipesienieHne XMMHYECKHX O3JEMEHTOB B  HEXHMBOW MIPHUPOLE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW ITPUPOLIEN.

Tabauiel u cxemsl: «llepuonnyeckas Tabaua XUMUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJbI», «bruocunTes Genka», «CTpoeHue MoJeKyibl Oenka», «CTtpoeHue pepmenTay,
«Hyxkneunossie kucnotel. JITHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapHOTHY€CKOU
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBbHOM KIETKW», «CTpoeHue
MIPOKAPUOTUYECKON KileTKn», «CTpoeHue sapa KIETKu», «Y TIeBOJbD, «JIUmuas».

OO6opyioBaHMe: CBETOBOM MHKPOCKOIM, O0OpYAOBaHHE Ui IMPOBEIACHUS HAOIIOIACHUH,
U3MEPEHUH, 3KCIEPUMEHTOB, MUKPOIPENapaTbl PacTUTEIbHBIX, XKUBOTHBIX M OaKTepHAIbHBIX
KJIETOK.




JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JlaGopaTopHas pabdota Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (EepPMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopaTopHas pabota Ne 2. «lM3ydyeHue CTpOEHHs KJIETOK pacTeHUH, KUBOTHBIX H
OakTepuil o1 MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENapaTax U UxX OIMHCAHHUE.

Tema 4. KuznenesaTeJLHOCTh KJIETKH.

OOmen BemiecTB, WM MeTaOOIM3M. AccUMWIIIHS  (TUIACTUYECKHH OOMEH) U
JUCCUMIIIALINSA (PHEpreTuyecKuit 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca Metadoausma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH METab0IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbid. Poib depMeHTOB B 00MEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunte3. CpetoBas u TeMHOBas ¢a3bl (orocunresa. Peakumu dorocunresa.
DddextuBHOCTh hoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A JIJIs )KU3HU Ha 3emiie. BriusHue ycnoBwuii
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTE3. XEMOCHHTE3UPYIOIIHE OakTepru. 3HAUCHUE XEMOCHHTE3a JUIS JKU3HH Ha
3emuie.

OHepreTudyeckuii oOMEeH B KieTke. PaciiensjeHue BeUIecTB, BBbIIEICHUE U
AKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl S3HepreTudeckoro oomena. ['nukonus. bpoxkenue u
ero Buabl. KucmoponHoe okuciaeHue, WIM ~KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopmnupoBanue. IPPeKTUBHOCTH IHEPTETHUESCKOTO OOMEHA.

Peaknum wmarpuunoro cuute3a. [enermueckas wunpopmamms u JHK. Peamumzamus
TeHeTUYeCKOi HH(popMalKu B KieTke. ['eHeTuYecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Jrtansl TpaHcasuuu. Konuposanue
aMHHOKHUCIOT. Ponb pubocom B OnocuHTe3e Oelka.

Heknerounsle ¢opmbl xku3HM — Bupychl. Hcropuss otkpbiTus BUpycoB (/1.
W. UBanoBckuif). OCOOEHHOCTH CTPOEHHS W KU3HEHHOIO IMKJIAa BUpycoB. bakrepuodaru.
bone3nu pacteHuii, UBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BHpycaMu. Bupyc nmMmmyHonedunnra
yenoBeka (BUY) — Bo3Oynutens CIIM{a. OOpaTHas TpaHCKpHUIILUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacripocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIM.

JdemoHncTpanum:

Ioptpetsr: H. K. Konsuos, /1. . UBanosckui, K. A. Tumupsizes.

Tabouiet ~ u cxembl: «Tunbl  nuTanus»,  «Mertabonuzm»,  «MUTOXOHAPHUSIY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dotocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHKIMOHUpoBaHue TreHa», «CuHre3 Oenmka», «l'eHeTnueckuid  kom», «Bupych»,
«bakrepuodarn», «Ctpoenne u ku3HeHHBIA 1wk Bupyca CIIW[a, Oaktepuodaray,
«Pemmukanusa JJHK».

ObopynoBanue: moaenu-anminkanun «Y asoenue JJHK u Tpanckpumnimsa», «bunocunres
Oenka», «CTpoeHne KIeTKn», Mojiensb cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe H HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii nuki, WM KU3HEHHBIM LUK KieTku. Mutepdaza u muros. Ilpouecchl,
npoTekaromue B uHTepdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HA0Op — KapHOTHUIL. JMIMIOWIHBIA W TarIOWAHBIA XPOMOCOMHBIE
Habopel. XpoMaTuapl. LluTomoruuecknue OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJILHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue xierkn — muto3. Cragum Muto3a. Ilpoueccel, mpoucxonasdiue Ha pas3HbBIX
CTaauAX MUTO3a. bronornuecknii CMbICI MUTO3A.
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[TporpamMmmupyemast THOEIh KJISTKH — alloNTo3.

dopMBl  pa3MHOKEHHSI OPTraHM3MOB: Oecrmojioe © T1ojoBoe. Buabl  Oecronoro
Pa3MHOXKEHUS: JICJICHHE HAJBOE, MOYKOBAHUE OJHO- MU MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE OPraHU3MOB, €r0 3HAUYCHUE A
CEJICKIIUH.

[TonoBoe pa3MHOXEHHUE, €r0 OTIWYHUS OT OECITOI0rO.

Meiio3. Craguu meitosa. I[lpoueccsl, npoucxosunme Ha ctaausx menosza. IloBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonornueckuii CMbICI U 3HaYEHUE MEil03a.

[MameTorenes — npoiiecc 00pa3oBaHUs MOJOBBIX KIETOK Y KUBOTHBIX. [105I0BBIC *Kene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHME M Pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CrepMaTo30u,
SUIIEKIIETKa) — crepMaToreHe3 U  oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHoe pa3BuThe (OHTOTEHE3). DOMOpPHOHAIBHOE DPa3BUTHE (IMOPHOTCHE3).
Otanbl SMOPHOHATBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyssaius,
opranorenes. [loctamOpuoHansHOE pa3BUTHE. THIBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS: MPAMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHuMe cpeiapl Ha pa3BUTHE OPraHu3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pazButue pacrennii. OHTOreHe3 IBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHU, CTaIUU
pa3BUTHA.

JdeMoHcTpamum:

Tabnuie! u cxembl: «@opMbl pa3MHOKEHUSI OPraHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHUi», «BereraruBHOE pa3MHOKEHUE pacTeHuin», «JleleHue KIeTKu
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI», «KIIETOUHBIN UK,
«Permnukauus IHK», «Muto3», «Meito3», «lIpsamoe u HenpsiMoe pazButue», «l'amerorenes y
MJICKOTIMTAIOIINX M YelIoBeKa», «OCHOBHBIC CTAIMM OHTOTCHE3ay.

O6opyaoBaHKe: MUKPOCKON, MHKporpenapaTsl «CrnepMaTo30Mabl MIIEKOIUTAIOLIETOY,
«Sinexnerka mitekonuraroniero», «KapuokuHe3 B KJIETKax KOpelKa JyKa», MarHuTHas
Mo ieb-anmnukanus «/lenenue knetkny», moaens JJHK, Mogens meTadazHnoit XpoMOCOMBI.

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHas pabota Ne 3. «HabmroeHne MUTO3a B KJIIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpOMIpEnaparaxy.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaum reHetuku. Mceropus pa3Butus TeHETHMKH. Ponbs nurosnoruu u
SMOPHUOJIOTUY B CTAHOBJICHUU T€HETHKHU. BKI1ag pOCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
reHeTuKu. MeToapl TEeHETHKHA (THOPHUIOIOTMYECKHH, ITMTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUYECKHE MOHATHUS. | eHeTnYeckass CHMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaxX CKpEIIMBaHUM.

3aKOHOMEPHOCTH  HACNEOBaHUs  MPU3HAKOB,  ycTaHOBJeHHble ['. Mennenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MoKoJieHus. [1paBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. ['mmore3a uuctorel ramer. IlomHoe u
HEMOJIHOE JOMUHHUPOBAHHUE.

JlurubpugHoe CKpemmBaHHe. 3aKOH HE3aBUCHMOTO  HACJIEIOBAaHUS  MPU3HAKOB.
[{uToreHeTHyeckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEE CKpellMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS TSI ONIPEIeICHHsI TEHOTUTIA OCOOU.

CueruieHHOe HaclenoBaHuWe mpu3HakoB. Pabora T. Moprana 1o cCHEIIEHHOMY
HacJIeJOBaHMIO reHoB. Hapyienue cueniaeHus reHoB B pe3ybTaTe KpOCCUHIOBEpPA.

XpOMOCOMHas TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKre KapThl.



I'enetuka nmona. XpoMOCOMHOE OTpEEIeHUE 1Mojaa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mmbl. HacienoBaHue NpPU3HAKOB, CIEIJICHHBIX C
IIOJIOM.

H3meHunBocTh. Buasl M3MEHUYMBOCTH: HEHACICACTBEHHAs M HacJeACTBeHHas. Poib
cpeapl B HEHACIEICTBEHHOH  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(PHUKAIIMOHHON
W3MEHUYMUBOCTH. BapuainmoHHbI psifi M BapualMmoHHas KpuBas. Hopma peakuuu mnpu3zHaka.
KonuyecTBeHHblE M KAueCTBEHHbIE TNPU3HAKM M WX Hopma peakiuu. CBoiicTBa
MOAU(UKAITMOHHONW U3MEHUYUBOCTH.

Hacnencreennasi, Wi reHOTHIIHYECKAs!, U3MEHUNBOCTh. KOMOMHATHBHAS U3MEHUYHUBOCTD.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalmoHHas
W3MEHUYMBOCTh. Kiaccuukamuss MyTranuil: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON
n3menunBoctu H. 1. BaBuiona.

BuesnepHast HacleACTBEHHOCTh U U3MEHYHUBOCTb.

I'enetnka uenoBeka. Kapmorun uenmoBeka. OCHOBHBIE METOJIBI T'€HETHUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOr€HETUYECKUNH, OHOXUMHUYECKHH, MOJIEKYISIpHO-
reHetudyeckuii. CoBpeMEHHOE OIpEACICHUEe TEeHOTHUIIA: TOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TEHOTHIIMPOBaHKE, B TOM 4ucie ¢ nomoipio IT[P-anamm3a. HacnencrBeHHbie 3a00s1eBaHUs
YeJIOBEeKa: TEHHbIe Ooyie3Hd, OO0JIe3HM C  HACJICACTBEHHOW  MPeapacroioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIHMITEI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUCCKUX
Oone3nell. MeauKO-TeHETHUECKOE KOHCYJIbTHPOBAHME. 3HAYCHHE MEAMIIMHCKOW TE€HETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETHICCKIX 3a00JIEBaHUI YETIOBEKa.

JdemoncTpanum:

Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTEHETUYECKasi OCHOBAY,
«3aKOH pacHIeIUVIEHUs] M €ro IUTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urnbpunnoe ckpemmBanue», «l{uTonmorundeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anmMonencTBie alIeNIbHBIX I'€HOBY, «I €HeTHnYecKue KapThl pACTEHUN, )KUBOTHBIX
u 4denoBekay, «['eHeTuka momay, «3aKOHOMEPHOCTH HACTEAOBAHUS, CICTUICHHOTO C TIOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3MeHunBoctH», «MoaudukanoHHas
U3MeHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTHKa Tpynmn KpoBu», «MyTarmoHHas
H3MEHYHUBOCTD.

O6opynoBanue: MoAenu-anmInkanun «MoHorubpuaHoe ckpemrBanue», «HemnomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapat «J/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpacKu Teina), repdapuit
«I"'opox moceBHOW».

JlaGoparopHble U MpaKkTHYecKue padoTbl:

JIaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO ¥ JUTUOPUIHOTO
CKpeITMBaHUsl Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpETapaTaxy.

JlaboparopHast pabota Ne 6. «3yuenne MoaubuKaMOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Tema 7. Cesiexkuiust opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiusi Kak HayKa M MPOLECC. 3apOoXkKICHUE CENIEKIUU U JoMecTukauus. Ydyenue H.
. BaBuioBa 0 ILIeHTpax HPOUCXOXAEHHS W MHOrooOpasus KylbTYpPHBIX pacTeHuil. LleHTpbl
MPOUCXOKICHHS TOMAITHUX KUBOTHBIX. COpT, MOPOIa, IITaMM.

CoBpeMeHHbBIE METOJIbI CENEeKIIMA. MacCOBBId M WHIWBHIYAIbHBIA OTOOPHI B CEICKIIUH
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIM3KOPOICTBEHHOE CKPEIIUBAHUE — MHOPHUIMHT.
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Yucras gnuHus. CkpemumBaHue 4YHCThIX JuHUE. [ereposuc, wnm rulOpuaHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
N cKyCCTBEHHBIN MyTareHe3 M IOJYyYECHHE MOJIUILIOUIOB. JOCTMIKEHHUS CEJIEKUMH PACTEHUI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexnonoruss kak oOTpacib MPOU3BOJACTBA. ['eHHAs HMHXKEHEpHUs. DTambl CO3JaHUS
pekomOunantHoi JIHK wu Tpancrennsix opranm3moB. Kierounas wumkenepus. Kierodnsie
KYJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHMe M JTudeckue mnpobiaemsl. MO -
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MEI.

JleMoHCTpanuu:

IHoprpetsr: H. U. BaBuiios, U. B. Muuypun, I'. /. Kapneuenko, M. ®@. MBaHOB.

Tabnuiel 1 cxembl: kapTa «LIeHTpBl MPOUCXOXKACHUS U MHOrooOpasus KyJIbTYpPHBIX
pacteHui», «llopoasl JoOMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpuanzamus», «Paborel akamemuka M. @. MBanoBay, «llomumionaus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHpOBaHUE», «KOHCTpynpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBanue: MyJISDKU TUIOAOB M KOPHETUIONOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHUS.

11 KJIACC
Tema 1. IBosrounuonHasi 6uosorus (9 yacos)

[TpennocbuIKn BOSHUKHOBEHHS 3BOJIOLUOHHON TEOPUHU. DBOJIOLMOHHAS TEOPUS U €€ MECTO B
O6uonorun. BinsHue 3BOIIOLIMOHHON TEOPUH HA Pa3BUTUE OUOJIOTUU U APYTUX HayK.

CugerenscTBa 3BOMIONMU. [lameoHTOIOrMYECKHE: MOCIEI0BATENBHOCTh NOSBICHHUS BUIOB B
[aJICOHTOJIOTHYECKOM Jeronucu, mnepexogHsle (opmbl. buoreorpaguyeckue: cXoacTtBo u
paznuuue (ayH u (GIop MaTEpUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOJACTBA M pa3auuusg SMOPHOHOB pa3HBIX BHUJOB IO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJOTUYHbIE, PYIUMEHTApHbIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. lapsuna. [Ipeanocsliku BOSHUKHOBEHHs JapBUHU3MA. J[BHKylue
CHJIBI 3BOJIFOLIMK BUAOB 1o JlapBuHy (M30BITOYHOE pPa3sMHOKEHHWE NPU OTPAHUYEHHOCTH
pecypcoB, HeolpeaeIEHHasi U3MEHYMBOCTb, OOpb0a 3a CyIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunrerudeckas teopus 3Bomonuu (CTD) u e€ 0oCHOBHbBIE TTOJIOKEHUSI.

MukposBomtonus. [lonymsanus kak eIMHNALAa BU1a U YBOJIFOLUH.

JBmwxkynme cunbl ((akTopel) SBOJIOLMU BUAOB B TNpupoae. MyTallMOHHBIH mpoliecc u
KOMOMHATUBHAsT HW3MEHYUBOCTh. [lomymsiivoHHBIe BOJMHBI U Apedd reHoB. M3onauusa u

MUTIpanus.

EcrecTBeHHbIi 0TOOp — HampaBisomuil pakTop 3BoIOIHH. DOPMBI €CTECTBEHHOTO 0TOOpA.



[TprcnocoOIeHHOCTh OPraHW3MOB KaK pe3ynabTaT 3Bomonuu. Ilpumepsl mpucrnocoGieHuit y
OpraHu3MoB. ApoMopd03bl U UIH0AAANITALUH.

Bun wu BumooGpazoBanue. Kpurepuu Buma. OcHOBHble (opmbl  BUA00Opa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.

MakposBomrorsi.  DopMmbl  HBOIMIONUH:  (PHIETHYECKAs,, JUBEPreHTHAs, KOHBEPIreHTHAs,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxaeHne OT HecHeUaIM3UPOBaHHBIX MpenkoB. [lporpeccupyromias crnenuain3anusi.
AnanTuBHAs paguarusi.

JMemoncrpanumn: [loprpersr: K. JIunneit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenp, @. Mromep, A. H. Cesepiios.

Tabaunbl u cxembl: «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3emiie», «3apOAbIIIN TO3BOHOYHBIX
KHUBOTHBIX», «ApXxeontepukcy», «Popmbl 60pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue MopoAa >KHUBOTHBIX», «llomymsmumny,
«MyTanMoHHasi U3MEHUUBOCTEY», «ApoMopho3bl», «Manoanantauuny, «OO0mas nereHepanusy,
«/IBrxyiue cuibl 3Bomonuny, «Kapra-cxema mapmipyra nyremectsust Y. Jlapsuna», «bopb0a
3a CYILIECTBOBAHHEY, «ITpucnocobiaeHHOCTH OpPTraHHU3MOBY, «["eorpaduueckoe
BUJI000pa3oBaHue», « IKOIOIMUECKOe BUA000pa30BaHUE.

OOopynoBaHMe: KOJUIEKLHS HACEKOMBIX C Pa3IMYHBIMM THIIAMU OKpacku, HaOoOp IJIOJOB U
CEMSH, KOJVICKIIUA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6J'IeHI/II71 Y )XKUBOTHBIX», MOACIIb «OcHOBHBIE
HalpaBJICHUs] HBOJIONMWY», 00BEMHas Monenb «CTpoeHHe TOJOBHOTO MO3Ta MO3BOHOYHBIXY.
buoreorpaduueckast kapta Mupa, KoJeKius «PopMbl COXPAaHHOCTH MCKOIIA€MbIX KUBOTHBIX U
pacteHnii», moaens anmuukanusa «llepekpéct xpomocom», BiaxkHble mnpenaparsl «Pa3zBurne
HacekoMmoro», «Pa3BuTtue isarymku», Mukponpenapar «/po3zodpuna» (Hopma, Mmyrauuu (Gpopmsl
KPBUIbEB U OKPACKH TeJa).

JlaGopaTopHble 1 npakTHYeckne padorsi: JlabopaTropHas padota Ne 1. «CpaBHeHHEe BUAOB MO
Mophonoruueckomy Kputeputoy». Jlaboparopnas padora Ne 2. «Onucanue npucrnocoOIeHHOCTH
OpraHusMa 1 €€ OTHOCUTEIILHOIO XapaKTepay.

Tema 2. Bo3nnkHoBeHue u pa3BuTHe xku3Hu Ha 3emue (10 yaco)

JloHay4HbIe MpeCTaBICHUS O 3apOKIACHNUN KU3HU. HayuHble TUIIOTE3bl BO3HUKHOBEHUS KU3HU
Ha 3emie: a0WoreHe3 W MaHCHepMHs. XHUMHYECKas »dBOMIONHSA. AOHOTCHHBI CHHTE3
OpPraHMYEeCKHX  BEHIECTB U3  HEOPraHMYECKUX. OKCIHEPUMEHTAIBHOE  MOATBEPKICHUE
XUMHUYECKON IBOMIONMKU. HauanpHble Tanmel Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®dopmupoBaHUEe MEMOPAHHBIX CTPYKTYP U BO3HUKHOBEHHE MPOTOKJIETKU. [lepBbie KIETKH U HX
aBOIOIMA. POPMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPTraHU3MOB.

PasButhe xn3HM Ha 3emuie 1o 3pam u nepuoaam. Karapxei. Apxelickas U IpoTepO30HCKast IPbI.
[Taneo3oiickas spa m €€ MEPHOIBI: KEeMOPUNCKHI, OPJAOBUKCKHM, CHIYPUUCKUN, ICBOHCKUM,
KaMEHHOYTOJIbHBIH, IEPMCKUN. Me30301CKas opa U €€ EpUObl: TPUACOBBIM, FOPCKUN, METIOBOM.
Kaiino3zoiickas 3pa u €€ nepro/ibl: MajleOreHOBbIN, HEOT€HOBbIN, aHTPOMOT€HOBBII
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XapakTepucTuka KiIMMaTta W TeOJOTMYECKHX mporeccoB. OCHOBHBIE 3Tambl HBOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBneHwue,
pacuBeT M BBIMUpAHUE TPYNI KUBBIX opraHu3moB. CHcTeMa OpPraHMYEeCKOro MHpa Kak
oTpakeHue 3Botonu. OCHOBHbBIE CHCTEMaTHYECKHE IPYIIIbI OPraHU3MOB.

DOBoIOIUS YeloBeKa. AHTPOMOJIOrUsl Kak Hayka. Pa3BuTue mpeacTaBieHUi O MPOUCXOXKICHUU
yejoBeKka. MeTonbl u3ydeHus: anTpornorene3a. CxoAcTBa M pa3iuyus 4eloBeKa W >KUBOTHBIX.
Cucrematuueckoe TMOJIOKEHUE 4enoBeKka. J[Bkymue cunbl (QakTopbl) aHTPONOTEHeE3a.
HacnencrtBenHass M3MEHYMBOCTh M E€CTECTBEHHBIM oTOOp. OOmIecTBeHHBINH 00pa3 KHU3HH,
U3TOTOBJICHHE OpYAUN TpyAa, MblluieHHe, peub. OCHOBHbIE CTaJAMM W BETBU DBOJIOLUU
YyeloBeKa:  aBcTpaiionureku, YemnoBek  ymenbid, YenoBek —npamoxondmuid, Yenoek
HeaHaepTaibckuii, UYemoBexk  pa3ymubli. Haxoakum  uckomaembIX — OCTAaTKOB,  BpeMs
CyILIECTBOBaHUS, 00JaCTh PACIPOCTPAHECHHS, 00BEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIHUS.
Yenoseueckue packl. OCHOBHBIE OOJBIIME pachkl: eBporeoujHas (eBpa3uiickas), Herpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnuncTBO "enoBevyeckux pac. Kputuka pacuszma.

HMemonctpanuu: [loprpersr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tadauubl u cxembl: «Bo3nukHoBenue CoiHEUYHOU cHUCTEMB», «Pa3BUTHE OpPraHUYECKOTO
mupa», «PactutenbHas kieTka», <«KuBoTHas kieTka», «lIpokapuoTuueckas KIETKay,
«CoBpeMeHHas cuCcTeMa OpPraHU4YecKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBeKa U 4elOBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIO0K
MPEKOB COBPEMEHHOIO 4YeloBeKay», «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UeoBeYeCKHne pach».

ObGopynoBanme: Mmymspku — «IIpoucxoxkaenne — yenoBeka»  (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKaHTPOIa, HEaHAEepTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHUs KaMEHHBIX OpyIuil
NEepBOOBITHOTO YeJoBeKa (KaMHHM-4ONIepsl, pyOuia, ckpebdia), reoXpoHolIoruyeckas tabiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTEHUID.

Tema 3. Opranu3msl 4 OKpy:Kawias cpeaa (5 yacon)

DKoJorus Kak Hayka. 3ajauydl U Pas3JieNibl SKOJIOTUU. MEeTObl 3KOJOTHUSCKUX HCCIICIOBAHHMI.
DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YeJIOBEKA.

Cpenpl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, MOYBEHHAs,
BHYTPUOpPTaHU3MEHHAsI.

Oxonorudeckue (Qaktopel. Knaccudukainus sKomoruyeckux (GaxTopoB: aOMOTHUYECKUE,
OMOTHYECKHWE U aHTpOINOTreHHbIe. JlelicTBUE dKoOIOTHMYEeCKHUX (AaKTOPOB HA OpPraHU3MBL.
AOuoTtndeckue GakTOphl: CBET, TeMIeparypa, BiaxHocTh. Potonepuoansm. [Ipucrnocobnenus
OpPTaHU3MOB K JICUCTBUIO a0MOTHYEeCKUX (pakTopoB. buonoruueckue puTmel.

buotnueckue daktopsl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIA: KOHKYPEHIIUS, XUIIIHUYECTBO,
cuM0Omno3 u ero gopmel. [Tapasutusm, koorneparys, MyTyalii3M, KOMMEHCAIU3M (KBapTUPAHCTRBO,
HAXJICOHMYECTBO). AMEHCANU3M, HEHUTpanu3M. 3HadeHHEe OMOTUYECKUX B3aUMOJICHCTBUUN st
CyIIIECTBOBaHUS OPTaHW3MOB B IIPUPOAHBIX COOOIIECTBAX.
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DKOJIOTHYECKUE XapPaKTCPUCTUKHU MOMyJIAIHUU. OcHoBHBIC IIOKa3aTcJin MOMyJIAIHUN:
YHUCICHHOCTh, IINIOTHOCTb, PpPOXIAAECMOCTb, CMEPTHOCTH, IPHUPOCT, MUTpaLU. I[I/IHaMI/IKa
YUCJICHHOCTHU IMONYJIALIUA U et peryidanus.

Nemonctpanuu: [loprpersr: A. I'ym6onsar, K. @. Pynbe, 3. ['ekkens.

Tabauubl u cxembl: kapta «lIpupogusie 30HbI 3emimy», «Cpeasl OOMTaHHS OPTraHU3MOBY,
«Dotonepuogmsmy», «l[lomynsuun», «3aKOHOMEPHOCTH pOCTa YHCICHHOCTH MOMYJISLUH
uH}y30pun-Typenbkn», «llumessie memnm.

JladopaTopHble u nmpakTudeckue padorbl: JlaboparopHas padora Ne 3. «Mopdonornueckue
0COOEHHOCTH pacTeHUI U3 pa3HbIX MECT OOUTAHHSY.

Tema 4. Coo0uiecTBa U 3K0M0rnyeckue cucremnl (10 yacon)

Coo0miecTBo opraHu3MoB — OnorieHo3. CTpYKTyphl OMOIICHO3a: BHJIOBAsi, IPOCTPAHCTBEHHAS,
Tpouueckas (muieBas). Bunbl-nomuHantel. CBsi3u B OHOLIEHO3E. DKOJIOTHYECKHE
cucteMbl (9kocuctembl). Ilonstue 00 oskocucreme u OuoreorneHo3e. DyHKIMOHATBHBIC
KOMIIOHEHTBI 3KOCHUCTEMBI: MPOJIYLIEHThI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BelecTB U
MIOTOK SHEPTHH B 3KocucTteMe. Tpodudeckre (MUIIEBbIE) YPOBHU SKOCHCTEMBI. [lnmieBsie nenu
u certu. OCHOBHBIE TMOKa3aTelld »SKOCUCTEMbI: Ouomacca, MPOIYKIHUSA. DKOJIOTUYECKUE
NUPAMUJIBL: TPONYKLMHU, YHUCIEHHOCTH, OuomMaccel. CBOHCTBa 3KOCHCTEM: YCTONYMBOCTH,
camoperysnusi, pazsutue. CyKieccus.

[IpuponHble HSKOCHUCTEMBI. OJKOCHUCTEMBI O03€p M peK. OKocucTtemMa XBOMHOIO WU
LIMPOKOJINCTBEHHOTO JIECA.

AHTpOIIOTEHHBIE AKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHUCTEMBI. bHoNornueckoe
X03SHCTBEHHOE 3HAYEHUE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopaznoobOpazue kak Qakrop ycroHuuBOCTH dKocucteM. CoxpaHeHue OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenne B. U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U cTpykTypa Onocdepsl. Kupoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
Junamuueckoe paBHOBecMe U oOpaTHas cBa3b B Ouocdepe. KpyroBoporTsl Bemiects u
OMOreoXMMHUECKUE IUKIIBI 3J€MEHTOB (yriiepoja, a3oTa). 30HaJIbHOCTh Ouocdepsl. OCHOBHBIE
OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emian. AHTpOIIOTCHHBIC U3MEHEHUs B Onocdepe.

['moGanbHble 3KOJNIOTHYecKHE TpobseMbl. CocyllecTBOBaHHE MPUPOABI U YEJIOBEUECTBA.
Coxpanenue Ouopa3zHooOpa3usi Kak OCHOBa ycTOWYMBOCTH Omochepsl. OCHOBA pallMOHATIBHOTO
yIpaBieHUs] TPUPOJHBIMU PECypCaMU U UX HCMOIb30BaHuE. J[OCTHKEeHUsT OMOJIOTUU U OXpaHa
IIPUPOJIBIL.

Hemoncrpaumu: Iloptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabauubl U cxembl: «Ilumesbie nenu», «buoneHo3: coctaB U CTpykTypay, «lIpupomnsbie
coobOmectBay, «llenmu mnurtaHusy, «OKonormueckas nupamungay, «buochepa U UETOBEK»,
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«DKOCUCTEMa IIUPOKOIUCTBEHHOTO Jiecay, «DKOCHCTeMa XBOHHOro jeca», «buoienos
BOJOEMay», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3AEHUCTBUS Ha IMPUPOAYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenlInas
coctaisiromas ouochepsr», «PakTopsl Aerpaganuu nouBy, «IlapHukoBelil 3 hexT», «DakTopb
PaIuoaKTUBHOTO 3arps3HeHus: onocdeprr», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriaepoma B Ouocdepey,
«KpyroBopoT azora B mpupoje».

OOopynoBanue: Mojenb-anmuuKanus «TunuyHsle OHOIEHO3bI», repOapuil «PacTutenbHbIE
cooOmecTBa», Koiutekuuu «buoneHos», «BpeanTenu BaKHEHWIIMX CEITbCKOXO3SHCTBEHHBIX
KyJIbTyp», TepOapuu ¥ KOJUICKIUH pPACTeHHH W >KUBOTHBIX, NPHUHAICKAINME K pa3HbIM
9KOJIOTHYECKUM TpynmaM oxHoro Buzaa, Kpacnas kuura Poccuiickoit dexnepann, n3o0paxeHus
OXPAaHSEMBIX BHJIOB PACTEHUH 1 )KUBOTHBIX.

JIMUHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPECAMCETA «buomorusy BBIJACIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYYaIOIIMMHUCA  POCCHUHCKON  Ipa)KAaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOTPEJICICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXAeHUI JTMYHOCTU Ha OCHOBE KJIIOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPAJULUN pa3BUTUS
OMOJIOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaroUIMXcs PYKOBOJACTBOBATHCS B
cBOCH JACATCIIbPHOCTHU OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHWs, HaJIMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInyHOCTHBIE pe3ybTaThl OCBOEHUS NpenMeTra «buoNorus» JOCTUTAIOTCS B €IMHCTBE
y‘Ie6HOI\/’I W BOCIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHfICKHMH
COIIMOKYJIbTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTAMM, IPUHATHIMHU B
0011ecTBE MpaBWJIAMH W HOPMaMHU TOBEJIEHUS M CIOCOOCTBYIOT TPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIIUTAaHUA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UILIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IIPABOIOPSAIKY, YEJIOBEKY TPyZAa U CTaplIEMY ITOKOJECHUIO, B3aMMHOIO
YBaXEHHS, OEpPEeKHOTO  OTHOIICHHWS K  KyAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIn4HOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOTro npeaMeTa «buonorusy A0IKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
pacHIMpeHHne KU3HEHHOTO OMbITa U OMNbITa JAESATENBHOCTH B MPOLECCE pPeain3alid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCITUTATEIILHOMN ACATCIIBHOCTH, B TOM YHCJIC B 4aCTH:

1) rpaIaHCKOro BOCHUTAHUS:

c(OPMUPOBAHHOCTh TPAKJAHCKOM MO3ULMK OOy4aromerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIeCTBa;

OCO3HAaHHWE CBOMX KOHCTHUTYIHMOHHBIX IpaB U OOS3aHHOCTEH, yBakK€HHE 3aKOHA H
IIPABOIIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM AESITETbHOCTHU MIPHU CO3/ITaHUHU YUEOHBIX TPOEKTOB,
peleHnH y4yeOHBIX M MO3HABATEIbHBIX 33124, BBITOJIHEHUN OMOJIOTHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENAENSATh COOCTBEHHYIO IO3ULUIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM XKHU3HHU U OOBIACHATH €€;
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YMEHHE YUYUTBIBaTh B CBOMX JEHCTBHAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSA JI0JIeH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLIMAJIbHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUS Y4YEOHBIX,
IIO3HABATEIIBHBIX M HCCIIEIOBATEIbCKUX 3a/1ad, YBAXUTEIBHOTO OTHOLICHUS K MHEHUIO
OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO CO/IEPKaHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKOMN TPakIaHCKON MICHTHYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHON, TopaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBO# SI3BIK U KYJIBTYPY, IIPOILIOE U HACTOSIIEE MHOIOHAIMOHAIILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUWE K MPUPOJAHOMY HACIEAMI0 U MaMSATHUKAM HPUPOAbL,
JIocTukeHusiM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJIOTHUSAX, TPYAIE;

CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBIIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAHUSI 3HAYCHUSI OMOJIOTUH B TIO3HAHUHU 3aKOHOB MPUPO/IBI, B KU3HU YEIOBEKA U
COBPEMEHHOT0 00I1IeCTBa;

uaenHas  yOeXIEHHOCTh, TOTOBHOCTh K CiHyXeHuo u 3ammure (OTedecTsa,
OTBETCTBEHHOCTH 32 €ro CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCHIICKOTO Hapo/a;

C(bOpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHUA, S TUYCCKOT'O IMMOBEACHM,

CIOCOOHOCTH OIEHUBATh CUTYAILIUIO U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM POJUTENSM, CO3/JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMEWHOU KM3HU B COOTBETCTBUU C TpaauuusIM1 HapoOaAOB
Poccuu;

4) 3cTeTHYeCKOTr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIECHHUI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACUCTBUS JKUBOU NPUPOABI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPYECKON JIMUHOCTH;

5) puzuueckoro  BocnuTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310POBbS M
IMOLMOHAIBHOIO 0JIArONOJyYns:

MMOHMMAaHUE M pealn3als 3JJ0pOBOro U 0e30macHoro odpasa Ku3HU (310pOBOE MUTAHUE,
cOOIOZIcHHEe TUTUEHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
peryispHas ¢u3MYEcKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DU3MYECKOMY U MICUXHUUECKOMY 3/I0POBBIO;

IIOHUMAaHHWEC [CHHOCTU IIPaBUJI HWHIAUBUAYAJIBHOIO0O W KOJIJICKTHUBHOI'O 0e30macHoOro
MIOBEJCHUS B CUTyalUsX, YTPOXKAIOIIUX 300POBBIO U JKU3HU JIIOJCH;
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OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aKOTros,
HapKOTHKOB, KypeHHUSI);

6) TPy10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYly, OCO3HaHHUE IICHHOCTH MAacTEePCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K  AKTHUBHOM  JICATEILHOCTH  TEXHOJOTMYECKOM MW  COIMAILHOH
HaIPaBJIECHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, IJIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJIHATH
TAKYIO J€ATEIbHOCTD;

HWHTEpPEC K pa3IMuHbIM cepaM NMpodecCHOHATBHON ACSITEIBPHOCTH, YMEHHE COBEPIIATH
OCO3HAHHEII BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPA30BAaHUIO HAa MPOTSHKEHUM BCEH
JKU3HH,

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIILIEHUE YPOBHS IKOJIOTMYECKON KYIbTYpbl: IPUOOpPETEHHE ONbITAa IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJIs OKPYXKAIOIIEeH Cpebl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PEeLICHHUs;

CIOCOOHOCTH UCIOJIb30BaTh NpUOOpETaeMble IPU N3YUYEHUH OUOJIOTUHM 3HAHUS U YMEHUS
IpU PEIIEHUU NPOOJEM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIB30BaHUEM (COOII0IEHUE
IIPaBWJI IIOBEJIEHUS B INPUPOJE, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOCheEpDI);

aKTUBHOE HEINPUATHE ACUCTBUM, MPUHOCSIIMX BpEA OKpYXkarolled INPUpPOIHOHN cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIArONPHUATHBIE KOJIOTHYECKUE MOCIEACTBHS MPEeANpPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHMS, JKOJOTHYECKOH KYJIbTYpbI, OIBITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHOM IpPAaKTHUKE, TNOTOBHOCTM K Y4YacTHIO B
MIPaKTUYECKON JEATEIbHOCTH dKOJIOTHUECKONW HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKd M OOLIECTBEHHOW TPAKTHUKH, OCHOBAaHHOTO Ha JHaJore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEpIICHCTBOBAHNUE  A3BIKOBOM W  YUTATEIbCKOM  KYJIBTYpbl KaK  CpEICTBa
B3aMMOJICHCTBUS MEXIY JTIOAbMH U MO3HAHUS MHUPA;

MOHUMaHHE crenupUKH OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
paloHaIbHOIO HAYYHOI'O MBIIUIEHHUS, CO3[JaHUU LIEJIOCTHOTO MpeICTaBIeHHs] 00 OKpYyKaroleM
MHUpe KaKk O €IUHCTBE NpPUPOABI, YelIOBeKa U OoOIecTBa, B TMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npo0ieM coXpaHeHHs MPUPOJTHOTO PaBHOBECHS,;

yOSXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JUI COBPEMEHHOM LMBUIM3ALMU: 0OecreueHus
HOBOTO YpPOBHSI Pa3BUTHS MEIUILUHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHUH, CIIOCOOHBIX
peuarb pecypcHble MpoOIeMbl pa3BUTHsI YeIOBEUECTBA, MIOMCKA IyTeH BBIXO0JA U3 III00aIbHBIX
9KOJIOTUYECKUX MPoOsIeM U oOecredyeHus nepexoaa K yCTONYMBOMY Pa3BUTHUIO, PALlMOHATIBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYpPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;
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3aWHTEPECOBAHHOCTH B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUH B IIEJISAX MOBBILICHUS 001
KyJIbTYpPBI, €CTECTBEHHO-Hay4YHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (YHKIMOHAIHHOM
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMOl IpU U3y4eHUH OHOJIOTHH;

MOHUMAHUE CYIIHOCTH METOJOB ITO3HAHUS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCMOJB30BaTh IMOJydaeMble 3HAHHUS U aHaIW3a W OOBACHEHHs SBJICHUUN
OKPYXXAIOLIET0 MHUpAa M MIPOUCXOAAIIMX B HEM H3MEHEHHH, yMEHHE JenaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB W MMEIOUIMXCS JAHHBIX C IENbI0 TOJIYYEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHMS Ul PEIICHHS
npo0JIeM B pEeabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTHU HAYYHOH NEATETbHOCTH, TOTOBHOCTD OCYILECTBIIATH MPOEKTHYIO U
MCCIIEI0BATEIbCKYIO ICSTEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpa30BaHMIO, K
AKTHBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSAMU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertarnpeaMeTHbIE Pe3ylIbTaThl OCBOCHUSI Y4eOHOTO mpeaMeTa «BHONorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenu(uKy METOA0B MMO3HAHMS, HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBId (DaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEHUe, HKCIEPUMEHT U JPYTuX), YHUBEpCaJIbHbIE
yueOHbIe JeiCTBUS (103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE), oOecreunBaroIine
dopmupoBaHre (YHKIMOHAIBHONW I'PAaMOTHOCTH M COLMAIIbHOW KOMIETEHIMH O0YYaroluxcs,
CIOCOOHOCTh oOyuaromuxcst HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B I03HABaTEIbHOH H
COLIMAIbHON NPAKTHKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH JeHCTBUIMU:

1) 6a3oBblIe JJOrMYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBAaTh MpoOIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

HCIOJIb30BaTh IIPU OCBOEHUHU 3HAHUN MNpPUEMBI JIOTMYECKOIO MBINUIEHHS (aHaIu3a,
CHUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIEeHHUs), PacKpbIBaTh CMBICT OHOJIOTHYECKUX
HOHATHUH (BBIIENATH UX XapaKTEePHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C APYTUMH ITOHITHSIMH);

OTpeeNATh LEeNU JeATeNIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHbBIC, NEAYKTUBHbIC, IO aHAJIOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PaCCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHS;

IIPUMEHSTh CXEMHO-MOJEIbHBIE CPECTBA Ul NPEACTABIEHUS CYLIECTBEHHBIX CBS3EH U
OTHOIIICHUN B M3y4YaeMBbIX OHMOJOTHYECKHX OOBEKTax, a TaKKe MPOTHBOPEYHMM PA3HOTO PoOja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX UCTOYHHUKAX;

paspabarbiBaTh IUIaH peIIEHUs MpoOJeMbl ¢ yd4éTOM aHalIM3a HUMERIuXcs
MaTepUaIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;
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BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBAThb COOTBETCTBHUE DPE3YJIBTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUN ACIATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATE PabOTy B YCIOBUSIX pEaATbHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHE A€l CTBHSA:

BIIQ/ICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW U MPOSKTHOW JCSITEILHOCTH, HABBIKAMH
paszpeiieHusi mpodaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB
pEIICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB ITO3HAHMUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJbI ACSATENLHOCTH IO TOJYYEHUI0 HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYalHsIX, B TOM YHUCIE MPHU
CO3IaHUH YUEOHBIX U COI[HANIbHBIX TPOEKTOB;

(hopMHPOBATh HAYYHBIN THIT MBIIIJICHHS, BIAJACTh HAYIHON TCPMUHOJIOTHEH, KITFOYCBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33Ja4d B OOpA30BaTEIBHON JEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TIPUYUHHO-CJICAICTBEHHBIE CBSI3M W aKTYaJU3MpPOBATh 3ajady, BBIABUTATh
runore’y e€ pelieHusl, HaxOIuUTh apryMEHTHI /Jis J0Ka3aTelIbCTBa CBOUX YTBEPXKICHHIA,
3a/1aBaTh apaMeTPhbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBaTh TOJNYYEHHBIE B XOAE pEUICHHs 3aJaud pe3ylbTaThl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCThH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISTh II€JICHANPABICHHBIN MMOUCK TEPEHOCa CPEJCTB M CIOCOOOB JICUCTBUS B
npoecCHOHANBLHYIO CPEey;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYH0  00JacTH
JKU3HEACSITENbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE WJEH, Mpeaiaratb OpUTHHAIbHBIC MOAXOABI W PEIICHHUs, CTAaBUTh
MpoOJIEMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) padora ¢ unopmaunmeii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOYHMKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHYECKUX CIOBApSIX U CIPABOYHUKAX, KOMITHIOTEPHBIX
0azax maHHbIX, B UHTepHeTe), aHAIM3UPOBATh WH(MOPMAILMIO DPA3NIUYHBIX BUIOB U (PopM
MIPEICTABJICHHS, KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTHBOPEUNBOCTD;

(dbopMynupoBaTh 3aMpoChl W MPUMEHATh pa3IMYHbIE METOJbl MpPU TOUCKE M OTOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 33714,

MPUOOPETaTh OMBIT HCIONB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpPATh ONTHMANBHYIO (QOpMYy TMpeAcTaBIeHUS OUOIOTHYECKON
uH(popManuu (cxemsl, rpaduKy, JUarpaMmbl, TAOJIUIIbI, PUCYHKHU U JIPYTrOe);

WCIONIb30BaTh HAY4YHBIA SI3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OMOIOTHYECKON
nH(popMaren: TPUMEHITh XUMUYECKHUE, (PU3NUECKHEe U MaTeMaTHYeCKHE 3HAKH M CHMBOJIBI,
dbopmynbel, abOpeBUATypy, HOMEHKIATYpPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABaHWS W 3aIluThl HWHpOpMammu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.
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OBJ1ajleHHe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JACCTBHSIMH:

1) oomenne:

OCYU.[GCTBJ'DITB KOMMYHI/IKaL[I/II/I BO BCCX C(bepax KHU3HHU, aAKTUBHO y‘IaCTBOBaTB B IHaJIore
WM JUCKYCCUH II0 CYIIECTBY 0OCYKIaeMol TeMbl (yMEHHME 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CY)KI[GHI/ISI OTHOCUTCJIBbHO BBIIIOJIHCHUS HpeﬂﬂaraeMOﬁ 3aJga4du, y‘-II/ITBIBaTB I/IHTepeCBI 158
COIJIaCOBAHHOCTH MMO3MLUMI JPYIrMX YYACTHUKOB JHAJIOTa MM JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEIACTBA OOIIEHHWS, MOHUMATh 3HAYEHHE COIUAIBHBIX
3HAKOB, NPEANOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYalUi, YMETh CMArYaTh KOH(IUKTHI 1
BECTH TI€PETOBOPHI;

BJIAJETh PA3IMYHBIMU Crloco0amMy OOLIEHUS M B3aMMOJIEHCTBUS, [TOHUMATh HAMEPEHUS
JIPYTHX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (hopme
(OpMyYIIMPOBAThH CBOM BO3PaKCHUS,

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOK) TOYKY 3PEHHS C HCIIOJIB30BAHMEM S3BIKOBBIX
CPEJCTB.

2) coBMeCTHasl J1eITeJbHOCTh:

MOHUMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOTHI MPU
pemeHnu OGMoIornYecKor Mpo0IeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MTPUMEHEHHS TPYITOBBIX
dbopM B3aMMOEHCTBYS IPU pELICHUH YyueOHOM 3a/1auH;

BBIOMpATh TEMAaTUKY W METOJBI COBMECTHBIX JICUCTBUU C YYETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUIEKTHBA;

NPUHUMATh IEJIM COBMECTHOM [E€ATEIBbHOCTH, OPraHU30BBIBAaTH M KOOPAUHUPOBATH
JIEUCTBUSA IO €€ INOCTHKEHUIO: COCTAaBIATH IUIAH JACHUCTBHUH, PaCIpElNesATh POJM C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ylbTaThl COBMECTHOM paboThI;

OIICHUBATh KA4€CTBO CBOETO BKJIAJa M KAXKIOTO YYACTHHUKA KOMaH/bl B OOIINI pe3yabTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEH C MO3ULIHUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PAa3JIMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIHATHBHBIM.

OBjajieHHe YHUBEPCAJIbHBIMY PEryJsiTHBHBIMU J€CTBUAMM:

1) camoopranmn3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl BBISABIECHUS MpOOJEM M HMX pEIIeHUs B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 11eJIeBbIe U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEUCTBUAX M IMOCTYINKaX IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 30POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENTLHO OCYIIECTBIISITh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaud B OOpa30BATEIBHOW JEATCIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIEHO COCTAaBJIATH IJIaH PELIeHUs! IPOOJIEeMBbI ¢ YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOUTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYAIlHsIM;

paciupsaTh paMKH y9e0HOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
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OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHHUIO IIUPOKOW SPYIULUH B pa3HbIX
00JacTsX 3HaHUH, IOCTOSIHHO IIOBBIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsSM, BHOCHUTb KOPPEKTHBBHI B JIEATEIHHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIa/IETh HABbIKAMU MIO3HABATENIbHOM peIeKCuu Kak OCO3HAHMS COBEPILIAEMbIX ACHCTBUIMA
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, HCIIOJIB30BATh MPUEMBI pEIICKCUN
JUTSL OLICHKU CUTYaI[H, BBIOOpA BEPHOTO PEIICHMUS,

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPHU aHAIHU3E PE3yNbTaTOB AEITEIbHOCTH;

3) npuHsITHE CeOsl M APYIHX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U a@pIYMEHTBI JPYTUX IIPU aHAIU3€E PE3yNIbTaTOB AEATEIbHOCTH;
IIpU3HABaTh CBOE MIPaBO U MIPAaBO APYTUX Ha OIIMOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH JAPYroro 4eJ0BeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenMetHbie pe3ynbTaThl ocBoeHus nporpammbl COO no Ouonoruu Ha 6a30BOM ypOBHE
BKITIOYAIOT CrieIUPHUUECKUe sl yaeOHOoro npeamera «buosorus» HaydHbIC 3HAHUS, YMCHUS U
CHOCOOBI JeicTBUi 1o OCBOCHHUIO, HUHTEPIIPETAIINH
¥ IpeoOpazoBaHUIO 3HAHUMN, BUJBI JEATEILHOCTH 10 TIOTYYEHUIO HOBOTO 3HAHUS U IPUMEHEHHIO
3HaHUU B PAa3IIMYHBIX y‘l€6HI>IX CUTyallusaX, a TaKXKC B PCAJbHBIX XW3HCHHBIX CHUTYyallUAX,
CBS3aHHBIX ¢ OuWomnorueil. B mporpamme mnpeaMeTHbIe pe3yNbTaThl MPEACTaBIEHBI MO ToJaM
00y4eHwusI.

IIpenmetHble  pe3ynbTaThl  OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 10
KJlacce JIOJKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUN O MecTe M POJM OMOJOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HaYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ononornu, PyHKIIMOHATEHOM TPAaMOTHOCTH YE€JIOBEKa [T PEIICHHS KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBaTh COJEpKAHUE OMOJIOrMYECKMX TEPMUHOB M MOHATUN: KU3Hb, KIETKA,
opranu3M, Mera0osm3M (OOMEH BEMIECTB M NPEBpAIllCHHE JHEPTHH), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl JKHUBBIX  CHCTEM, CaMOBOCIPOHM3BEJCHHE
(pempoIyKIHst), HACIECTBEHHOCTh, H3MEHUYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jiaraTb OWMOJOTHYECKHE TeOpHM (KIETOYHAas, XpPOMOCOMHas, MYyTallMOHHas,
LHEeHTpajbHas J0rMa MOJIEKYyJIspHOM Ouonoruun), 3akoHbl (I'. Menapens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LEHTPaX MHOT000pa3us U MPOUCXOXKJIEHHS KYIbTYpHBIX pacTeHuit H.
W. BaBuinoBa), onpeAessaTh TPaHUIIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTMM: HAOIIOJCHHUE U OMHCAHUE
KMBBIX CHCTEM, TIPOLIECCOB W SIBIICHWH, OpraHW3alus W TPOBEJCHHE OHOJIOTHIECKOTO
HKCIEPUMEHTA, BBIJBI)KEHUE THUIIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCIEAYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOJYyYEHHBIX PEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAyYHBIX MOHSATHUH,
TEOPH U 3aKOHOB, YMEHHE JIeIaTh BBIBOABI HA OCHOBAaHMU MOJYYEHHBIX PE3yIbTaTOB;
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YMEHHUE BBIICIATH CYIIECTBEHHBIC MPHU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT U JYKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: 0OMEHa BEILECTB U
NPEBpaIlCHUsT SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M IHEPreTHUecKOoro oOMeHa,
XEMOCHHTE3a, MMTO03a, Mei03a, OIUIOJOTBOPEHUS, PA3MHOXKECHMS, UHIUBUAYAILHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUA 7151 OOBSCHEHUSI OMOJIOTMYECKUX IPOLIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECIeUeHUs
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/0pOBbS OKPYXKAIOIUX JIOJEH, COOMIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAIOWIEH NPUPOIHON cpeae, MOHMMaHUEe HEO0OXOIMMOCTH
UCIIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMU M OMOTEXHOJIOTHH Ul pallOHAIBHOIO
PUPOONIOIB30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETHYECKHE 3aJayd Ha MOHO- U JUTMOpHUAHOE
CKpEIIMBaHKE, CLIETUICHHOE HACJIe0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUIs IpeJicKa3aHusl HaclleZJ0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKHE PadOThI, COONIONATH MpaBHUia MPH
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH MH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUalIbl), STUYECKHE aCIIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE co37aBaTb COOCTBEHHbIE IIMCHbMEHHBIE M YCTHBIE COOOIEHHUs, 00001ast
Ouosnornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMeTHBIe pe3yibTaThl OCBOCHHs ydeOHoro mpenmera «buomorus» B 11 kimacce AOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECTE M pOJIM OMOJOTMM B CHUCTEME HAy4YHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAayYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHNs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJIEpKaHuEe OMOJIOTMYECKUX TEPMUHOB U MOHSATHI: BUJ, MOIMYJISLINS,
reHO(OH[, JBOJIOLMS, JBIXKYIIME CUiIbl ((aKTOphl) SBONIONMH, IPHUCIOCOOIEHHOCTD
OpraHU3MOB, BHJ000pa3oBaHuE, JKOJOrM4eckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyLEHTHI, e MUTaH!s, SKOJIOorHyeckas nupaMua, buoreoueHos, ouocgepa;

yMEHHME WU3Jarath Ouosnorumueckue Tteopun (dBomionuoHHas Teopus Y. [lapBuHa,
CHHTETHUYECKAsi TEOPHs SBOJIOINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoApiieBoro cxoactea K. M.
bopa, uepenoBanus riaBHBIX HampaBieHUd u myted sBomounu A. H. CeBeproBa, yueHus o
o6uocdepe B. 1. Bepranckoro), onpeaensaTh rpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHE BIIIETh METO/IaMU HAYYHOT'O MTO3HAHUS B OMOJIOTUH: HAOJII0JEHUE Y OITMCAHUE JKUBBIX
CHUCTEM, IPOLIECCOB W SIBICHUN, OpraHM3alMsl U MPOBEJIeHUE OMOJIOrHYECKOTO 3KCIEPHUMEHTA,
BBIJIBUKEHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXKIY HUCCIEAYEMBIMH BEIMYUHAMY,
OOBSICHEHHE TOJTYYEHHBIX pPE3yJbTaTOB, HCIOJb30BAHHBIX HAYYHBIX TOHATUH, TEOpUH U
3aKOHOB, YMEHHME JI€J1aTh BBIBOJBI HA OCHOBAHUH IIOJyYE€HHBIX PE3YyJIbTaTOB;
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YMCHHC BbBIACIATH CYIICCTBCHHBIC IMPU3HAKU CTPOCHUS 6I/IOJ'IOI‘I/I‘-IGCKI/IX O6’beKTOB: BUIOB,
HOMYJISALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEAYIIEHTOB, OHOrCOIIEHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TPOIIECCOB:  HACIEJCTBCHHOW  HM3MEHYMBOCTH, €CTECTBEHHOro  OTOOpa,
BU1000pa30BaHusl, MPUCITIOCOOTICHHOCTH OPTaHU3MOB, JICUCTBHS SKOJOTMYECKUX (DAaKTOpPOB Ha
OpraHu3Mbl, IIEPEHOCA BEIECTB U MMOTOKA SHEPIHH B SKOCHCTEMaX, aHTPOIOICHHBIX W3MECHCHHI
B 9KOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BELIECTB W OHOr€OXMMUYECKUX IIMKIOB B
ounocdepe;

YMCHHUC IPUMCHATH IIOJYUCHHBIC 3HAHHUA IJIA 00BsACHEHUS 6I/IOJIOI‘I/I‘ICCKI/IX MpoucccoB u
SIBIICHHM, JIJISI IPUHSTHS IPAKTUYCCKUX PEIICHUH B IOBCEIHEBHOM XKHU3HH C IENIbI0 00ECTICUCHHS
0€30MacCHOCTH CBOEr0 37I0POBbSi W 3JI0POBbSl OKPYKAIOIIUX JIFOACH, COOJIIOACHUS HOPM
IpPaMOTHOTO TOBENICHHUSI B OKPYXAWOIIEH NPUPOMHON cpene, MOHMMaHUuEe HeO0OXOIMMOCTH
HCITIOJIB30BaHUA I[OCTI/I)KCHI/II;'I COBpeMeHHOI\/JI 6I/IOJIOFI/II/I JJISA pannuoHaJIbHOI'O
NPUPOIOTIOIB30BAHHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOrMYecKHe 3a/laud, COCTaBIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KOocUcTeMax (L[ENH MUTaHUs);

YMEHUE BBINOJIHATH J1a00OPATOPHBIE U MIPAKTHYECKHE paboThl, COOIOAATh MTpaBUiIa pU padoTe
¢ y4eOHBIM H J1a00paTOpPHBIM 000pYIOBAHHUEM;

YMEHHME KPUTHUYECKH OIIEHUBaThb W HHTEPIPETUPOBATh HH(MOpMaLMIO OUOIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOINIYI0 TICEBJOHAYYHBIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpENCTBa
MaccoBOi WH(pOpPMANWHK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTPUBATh TJIOOAIBHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UILINIO;

YMEHHME CO3[aBaTh COOCTBEHHBIE IIMCbMEHHBIE U YCTHbIE COOOILIeHUs, 0000mas

Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCIHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.
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| Nen/ | HammenoBaune KosaunyectBo yacos | DJIEKTPOHHbIE
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Bcer | Kontposbnsl | [IpakTnyecku
0 € paboThI e paboThI

buonorus xak 2 0.5 bu6mmoreka [IOK

HayKa https://m.edsoo.ru/7f41c2
92

JKuBble cucTeMsl U 1 bubmuoreka [JOK

UX OpraHu3aIus https://m.edsoo.ru/7f41c2
92

XuUMU4YeCKUi 8 1 1 bu6mmoreka [IOK

COCTaB U CTPOCHHE https://m.edsoo.ru/7f41c2

KJIETKU 92

JKuznenesateabHOCT 6 bubmuoreka [JOK

b KJICTKH https://m.edsoo.ru/7f41c2
92

PazMmHOXeHME 1 5 0.5 bubmuoreka [JOK

VHIUBHyaJIbHOS https://m.edsoo.ru/7f41c2

pa3BUTHE 92

OpPTaHU3MOB

HacnencrBeHHOCTH 8 1 1 bu6mmoreka [IOK

1 U3MEHYMBOCTH https://m.edsoo.ru/7f41c2

OpraHU3MOB 92

Ceneknus 3 bu6mmoreka [IOK

OpPraHU3MOB. https://m.edsoo.ru/7f41c2

OCHOBBI 92

OMOTEXHOJIOTUH

Pe3epBHOE Bpems 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41c2
92

Oo6mee xoymmuectBo | 34 2 3

9acoB 0

porpaMme

TemaTnueckoe mianuposanue 10 kaace
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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

YyeOHO-TemMaTHuecKoe rianupoBanue 10 kiace

Ne Tema ypoxka KosmyecTBo yacoB DJNEeKTPOHHBIEC IUPPOBBIE
1/ Bcer | Kontponbusl | I[IpakTruecku | 0Opa3oBaTelbHbIE PECYPChI
i 0 € paboThI € paboThI
1 | Buosorus B 1 https://m.edso0.ru/863e612
CHCTEME HayK 2
https://m.edso0.ru/863e632
a
2 MeToabl TO3HAHUS 1 0.5 https://m.edso0.ru/863e612
YKUBOU NPUPOABI. 2
[IpakTnueckas
pabora Ne 1
«Hcnonb3oBanue
Pa3ITUYHBIX
METOJIOB MpHU
W3YYCHUU
OHOJOTHYECKHUX
00BEKTOBY
3 | buonornueckue 1 https://m.edso0.ru/863e656
CHCTEMEI, 4
MIPOLIECCHI U UX
U3y4EHUE
4 | XuUMHYECKHI 1 bubmuorexa [JOK
COCTaB KJICTKH. https://m.edsoo0.ru/863e674
Bona u e
MUHEpaJIbHBIE COJIH
5 benxu. CocraB u 1 bu6mmoreka [JOK
CTpoeHHE OENKOB https://m.edso0.ru/863e6b7
2
6 | ®epmeHTH — 1 0.5 bubnuoreka [IOK
OuosIornYecKue https://m.edsoo.ru/863e6b7
KaTaJIu3aTOpBHl. 2
JlaboparopHas
pabota Ne 1
«M3yuenue
KaTaJTuTUYECKOMN
AKTUBHOCTH
dbepMeHTOB (Ha
pUMepe aMHIIa3bl
WJTU KaTajasbl)»
7 YraeBopbl. 1 bubnuorexa [JOK
JInnu bt https://m.eds00.ru/863e687
0
8 | HyknenHoBsle 1 bubnuorexa [IOK
KUCIOTEL. ATD https://m.edsoo.ru/863e6d5
c
9 Uctopus u meToasl 1 bubnuotexa [JOK

HU3YUCHUA KIICTKU.
Knerounas teopust

https://m.edsoo.ru/863e6e8
8
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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/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/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

10

Knerka xak
eJIOCTHAY KUBAs
cucrema

11 | Ctpoenue 0.5 bubmumoreka [IOK
9YKapHUOTHUECKOM https://m.edso0.ru/863e6ff0
KJICTKH. https://m.edso0.ru/863e716
JlaGopaTopHas c
pabota Ne 2
«3yuenne
CTPOCHUS KIETOK
pacTeHui,

KUBOTHBIX, TPUOOB
1 OaKTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
U MX OITUCAHUE)

12 | OOmeH BeliecTB bu6mmoreka [IOK
WA METa0O0IH3M https://m.edso0.ru/863e766

C

13 | ®orocunres. bubmuorexa [JOK

XemocuHTe3 https://m.edso0.ru/863e7c9
8

14 | Duepreruueckuit bubnnorexa [JOK
oOMeH https://m.edso0.ru/863e7aa

€

15 | JKusHeHHBIH UK 05 bu6mmoreka [JOK
KIeTkH. JleneHue https://m.edsoo.ru/863e7dc
KJIETKH. MUTO3. 4
JlaboparopHas
pabota Ne 3
«Habmronenue
MUTO3a B KJIETKax
KOHYHKA KOpEIKa
JyKa Ha TOTOBBIX
MUKpOTIpErapaTax»

16 | buocuHnre3 Oeika. bu6mmoreka [JOK
Peaxrus https://m.edso0.ru/863e796
MaTpPU4YHOIO €
CUHTE3a

17 | Tpancnsums — bubnuorexa [IOK
OouocuHTe3 OeKa https://m.edso0.ru/863e796

e

18 | Heknerounsie bu6mmoreka [JOK
(bOpMBI KHU3HU — https://m.edso00.ru/863e754
BHPYCBI 0

19 | ®opwmer bubnnorexka [JOK
Pa3MHOXKCHUS https://m.edso0.ru/863e81b
OpraHU3MOB 6
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https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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.edso0.ru/863e831
e

20 | Meiio3 bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4
a

21 | OGpa3oBanHue U bubnmoreka [JOK
pa3BUTHE MOJOBBIX https://m.edsoo.ru/863e81b
KJICTOK. 6
OI110J0TBOPEHHE.

22 | UapuBuyanbHOE bubmumoreka [IOK
pa3BUTHE https://m.edso0.ru/863e843
OpraHu3MOB 6

23 | I'enetuka — Hayka bubnuorexa [IOK
0 https://m.edso0.ru/863e86f
HACJIEICTBEHHOCTH 2
Y U3MCHYMBOCTHU

24 | 3aKOHOMEPHOCTH bubnunoreka [JOK
HaCJICI0BaHMSI https://m.edso0.ru/863e887
MIPU3HAKOB. 8
MonorubpuaHoe
CKpEIIMBaHHE

25 | Jurubpumanoe bubnuorexa [JOK
CKpEIHBaHHE. https://m.edso0.ru/863e89a
3aKkoH 4
HE3aBHCHUMOTO
HACJICJIOBAHHUSI
MPU3HAKOB

26 | CremienHoe 0.5 bu6mmoreka [JOK
HacCJIe/IOBaHKe https://m.edso0.ru/863e8c6
IIPU3HAKOB. 0
JlaboparopHas
pabota Ne 4
«M3y4yenue
pe3yIbTaTOB
MOHOTHOPHIHOTO U
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Jpo30(QUITEI HA
TOTOBBIX
MUKpOTIpErapaTax»

27 | I'enernka moia. bu6mmorexa [IOK
HacnenoBanue https://m.edsoo.ru/863e8c6
NIPU3HAKOB, 0
CIIETUICHHBIX C
I0JIOM

28 | U3MeHYMBOCTb. 05 bu6mmoreka [JOK
HenacnencrBennas https://m.edsoo.ru/863e8efe
U3MEHUYUBOCTb.

JlaGopaTopHas
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

pabora Ne 5.

N3yuenue
MOIU(PUKAITIOHHOM
U3MEHUYUBOCTH,
MOCTPOCHUE
BapHUaIMOHHOTO
psigau
BApHUALMOHHOMN
KPUBON»
29 | HacnencrBennas 1 bubnmoreka [JOK
U3MEHYHUBOCTb. https://m.edsoo.ru/863e8efe
30 | 'eneTuka yenoBeka 1 bubnmoreka [JOK
https://m.edsoo.ru/863e8d7
8
31 | Pe3epBHBIii ypOK. 1
O6006menne o
TeMe
«HacnenctBeHHOCT
b ¥ UI3MEHYUBOCTh
OpPTaHW3MOBY
32 | Cenekmus Kak 1 bu6mmoreka [IOK
HayKa U Ipolece https://m.edso00.ru/863e921
4
33 | Meroasl u 1 bubnuorexa [JOK
JOCTHKCHUS https://m.edso0.ru/863e921
CEJIEKLIUH paCTeHUMN 4
Y )KMBOTHBIX
34 | buorexHomorus 1 bubnuoteka [JOK
KaK OTpacilb https://m.edsoo.ru/863e933
POHM3BO/ICTBA 6
OBIIEE 34
KOJIMYECTBO
YACOB 1O
[TPOTPAMME
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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

Nen/m

HaunmenoBanue
pa3aesioB u TeM
MPOrpamMmbl

KoauuecTBO 4acoB

BCETO

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

TemaTnueckoe mianuposanue 11 kiaace

29




1 DBOJIIOIMOHHAS 9 1 bu6mmoreka [IOK
OMOJIOTHS https://m.edsoo.ru/7f41cc7
4
2 Bo3nukHoBeHUE 10 1 bubmuorexa [JOK
U pa3BHTHE https://m.edsoo.ru/7f41cc7
JKU3HH Ha 3emiie 4
3 Opranu3Mbl 1 5 0,5 bu6mmoreka [IOK
OKpYyXaromias https://m.edsoo.ru/7f41cc7
cpena 4
4 Coo0miectBa u 10 bubnmoreka [JOK
HKOJIOTHYECKUE https://m.edsoo.ru/7f41cc7
CHCTEMEI 4
OBUIEE KOJIMYECTBO | 34 1 1,5
YACOB IIO
ITPOI'PAMME
YuebHo-TeMaTnueckoe maanuposanue 11 kimacc
Ne Tema ypoxka KomnuecTBo yacoB DneKTpoHHBIE U(POBBIE
/Tt Bceer | Koutponbabl | [Ipaktudecku | 00pa3oBaTelIbHBIE PECYPCHI
0 € paboThI € paboThI
1 DBOJIONUS U METOLI €€ 1 bubnunorexa LIOK
U3yUICHUS https://m.edso0.ru/863ea20
(S
2 Hcropus pa3Butns 1 bu6muoreka [JOK
MpeJICTaBICHH 00 https://m.eds00.ru/863e957
SBOJTFOIIHH 0
3 Mukpo3Boronus. 1 bubmuorexa [IOK

https://m.edsoo.ru/863e9cl
e

30



https://m.edsoo.ru/7f41cc7%204
https://m.edsoo.ru/7f41cc7%204

4 [Tonynsmmst kKak 0,5 but6mmoreka [IOK
SJIEMCHTAPHAs eIMHUIIA https://m.edso0.ru/863e99c
BUJIa U SBOJIIOIINY. 6
JlabGopaTtopnast pa6ota Ne 1
«CpaBHEHHE BUIOB 110
MOP(}OIOTHIECKOMY
KPUTEPHIO»

5 JIBUKYIIIHME CUTTBI bubnuorexa [JOK
(a11eMeHTapHBIE (HAKTOPHI) https://m.edsoo.ru/863e9da
HBOJIFOLIUN 4

6 EcrecTBenHsbIit 0TOOp 1 €ro bubnuorexa [JOK
bopmbl https://m.edsoo.ru/863e9ed

0

7 PesynbTath! 3BOTIOIUN: 0,5 bu6nunoreka [IOK
IPHUCIIOCOOIEHHOCTD https://m.edsoo.ru/863e9fd
OpPTaHU3MOB H e
BU000pa30BaHueE.

JlaGopaTtopHas padota Ne 2
«Omnucanue
IPUCTIOCOOJIEHHOCTH
opraHu3ma u e€
OTHOCHTEJIBHOTO
XapakTepa

8 Hanpasnenus u mytu bu6mmorek a LIOK h t tp
MaKpPO3BOJFOIIHH s/fmedsoo.ru/863e

9cle

9 HeoOpaTMOCTh 3BOJIIOIUH

10 | Ucropwust xu3HU Ha 3eMiie U
METOMBI €€ U3YYCHUS

11 | I'unoTe3sl MPOUCKOKACHUS buGmuorek a IIOK h t tp
KM3HU Ha 3emiie s//medsoo.ru/863ea

5ab

12 | Pa3Butue xu3HU Ha 3eMIie bubmuorek a [IOK h t tp
10 3paM U Mepruoam s:/imedsooru/863ea

6be

13 | OcHOBHBIE dTaMBI bubmmotek a [IOK h t tp
SBOJIFOIIMU PACTUTEIBHOTO U s:/imedsoo.ru/863ea
JKUBOTHOT'O MUpA. 8bc

14 | CoBpemeHHas cuctema bubnunotek a [IOK ht tp
OpPraHUYecKOoro MHUpa s://fmedsoo.ru/863ea

48e

15 | DBomrornus yenoBeka bu6mmotek a [IOK h t tp
(aHTpOMIOreHE3) s:/imedsoo.ru/863ea

c2c

16 | JIBwKyIue CHIbI bubmuorek a [IOK h t tp
((paxropsr) aHTpOIIOTEHE3A s:/imedsoo.ru/863ea

d44

17 | OcHoBHEBIE CTagUHU

3BOJIIOIIMHN YECJIOBEK a

31




18 | YenoBeueckue pacel u 1 bubmuorek a [IOK h t tp
NPUPOJTHBIC aTaNTALUH s:/imedsoo.ru/863ea
YeJIOBEK ea?

19 | O6061menue mo Teme 1
«Bo3HUKHOBEHHE U
pa3BUTHE )KU3HU HA 3eMJIE»

20 | DKkojorus Kak HayK a 1

21 | Cpenpl oOuTaHUs U 1 bubmmotek a [IOK h t tp
9KOJIOTHYECKHE (BaKTOPbI s://fmedsooru/863ea

fec

22 | Abuornueckue GpaKkTOphI. 1 0,5 bubnuotek a [IOK h t tp
JlabopatopHnast pabota Ne 3. s:///fmedsoo.ru/863e
«Mopdonoruyeckue bl0e
0COOEHHOCTH pacTeHH U3
pa3HBIX MECT OOUTAHMS

23 | buotnueckue GaxTopbl 1 bu6mmorek a LIOK h t tp

s//medsoo.ru/863e
b348

24 | Dxonmoruyeckue 1
XapaKTEePUCTHKU
TIOTTYJISITTUH.

25 | CooOuiecTBa OpraHu3MOB 1 bubaunotek a [IOK ht tp
— OHOLICHO3 s//medsoo.ru/863e

b46a

26 | DKOJOTUYECKUE CHCTEMBI 1 bubmuorek a [IOK h t tp
(axocuctembl). OCHOBHBIE s://fmedsoo.ru/863e
MIOKa3aTeJIN SKOCUCTEMBI. b46a

27 | DKoJOTHYECKUe MUPAMU/IBI. 1 bubmuorek a [IOK h t tp
CBOICTB a 9KOCHCTEM. s:/fmedsoo.ru/863e
Cykreccus b5 fa

28 | [TpupoaHbIE SKOCUCTEMBI 1

29 | AHTpONOTEHHBbIE 1
HKOCHUCTEMBI

30 | buocepa — riaobanpHas 1 bu6muorek a [IOK h t tp
SKOCHCTEM a 3eMIH s//medsoo.ru/863e

bb5e

31 | 3akoHOMEpHOCTH 1 bubmorek a [IOK h t tp
CyIIEeCTBOBaHMS OHOChEpHI s:///f/medsoo.ru/863e

bd16

32 | YenoseuecTB 0 B Onocdepe 1
3emun

33 | CocymecTBoBaHME 1 bubmuorek a [IOK h t tp
IPUPOIBI M YeTOBEYECTBA s:/fmedsoo.ru/863e

bale

34 | OGoO1IeHNEe TeMBI 1
«Coob1iiecTB a u
IKOJIOTUYECKUE CUCTEMBI)

OBUIEE KOJIMYECTBO 34 1,5
YACOB I10
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