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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma "buonorus" (mamee - Ilporpamma mo OuoOTMM) Ha YpOBHE
cpemHero odmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Neo
273-®3 «0O6 obpazoBanuun B Poccmiickoit ®Depepamuny, DPrOC COO, Konneniuu
npenojaBaHus yueOHoro mnpenmera «bUONOTHS» W OCHOBHBIX NOJOXEHUH (erepabHOM
paboueil mporpamMmsl.

[Iporpamma mo Gmosioruu 1aét MpencTaBlICHUE O MENsX, 00 OOIIel cTpaTernu 00ydeHus,
BOCIIMUTAHUS M Pa3BUTUS O0O0ydYarolIMXCs cpeAcTBaMH ydyeOHoro mnpeamera «buomnorusy,
ompezenseT o00s3aTelbHOE TPEIMETHOE COJIEpKaHHEe, €ro CTPYKTYpPY, paclpeaeicHue Io
pa3zenaM W TeMaM, PEKOMEHIyEeMYIO IMOCJIEI0BATeIbHOCTh MU3YyUEHHUs Y4eOHOro marepuania ¢
y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXxcsl.

B nporpamme mo OWONOTMM Takke YYHUTHIBAIOTCS TpPeOOBaHHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM o0ydeHuss B (OPMHUPOBAHHUH
OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00yUaAIOMIUXCS 110
OCBOCHHIO COJICPKAHUS OMOJIOTMYECKOTO 00Opa30BaHMUs.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIi ypOBEHb) peaau30BaH MPUHITUTI
MPEEMCTBEHHOCTH B W3Y4YeHMH Owuonoruu, Omaromaps dYemy B HEH mIpocMaTpuUBaeTcs
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHUH, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIM  JIMYHOCTH, HSKOJOTUYECKOIO  MBILIUICHHUS,
MPEJICTAaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpene. IlosTomy Hapsiy ¢ H3ydeHUEM OOIIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWUI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWMOJOTMM YJEJNIEHO BHUMAaHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAaHUU B MOBCEHEBHOM JKU3HU JJISl PEIlICHUs MPUKJIAIHbIX 3a/1a4, B TOM YKcie: TpopUiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS DKOJIOTUYECKHU IIEJIECO00Pa3HOT0 MOBEJACHUS B OKPYXKAIOIIeH MPHUPOIHOUN cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM NEATEIbHOCTH YeNOBeKa Ha COCTOSHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIAJHOW HANpPaBICHHOCTH y4eOHOro
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHN ISl PEIeHUs
OJIHOM M3 aKTyallbHbIX 3a/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dopMupoBaHue y OOYyYaromIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OnHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWA O HAy4YHOU KapTHUHE MUDPA,
pacmupsieT ¥ 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUNTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M HBOJIIOLMH, CO3AAET YCIOBUS [UIsl: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHLHOW TPAaMOTHOCTH, HABBIKOB 3J0POBOTO0 M Oe30macHOro odpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJC U YESTIOBEKY.

bonbuioe 3HadeHwe OWONOrHs HMMEET TakKe JJs pelIeHUs BOCHUTATENbHBIX U
Pa3BUBAIOIIMX 33/1ay CpeHEro o0Iero oopa3oBaHus, cConuaau3anuu ooyJdaromuxcs. M3ydenune
Ounonoruu obecrnieunBaeT YCIIOBUS TUTS dbopMupoBaHUs HMHTEIJICKTYalbHBIX,
KOMMYHHKAITUOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTETpay OUOJOrMYeCKUX 3HAHUN C MPEJCTaBICHUSIMHM U3 APYTUX Y4YEOHBIX NPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHbIe MOT0XKEHHUS O MPeAHA3HAYEHUU Y4eOHOTro



npenmera «buonorus» CcoOCTaBUIM OCHOBY [UIsl ONpENENeHHs MOAXOI0B K OTOOpy H
CTPYKTYPUPOBAHUIO €T0 COJIEPXKaHMS, IPEACTABICHHOTO B IIpOrpaMMe 1o OHOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpO- COOOPa3HOro MOJX0/Aa, B COOTBETCTBUU C KOTOPHIM 00y4YarOIIHEcs JOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe JUIs (hopMHpOBaHUS OOILIEH KYIbTYpbl, ONPEIesone
a/ICKBaTHOE TIOBEJCHUE YeNOBEKa B OKPY)KAIOLIEH NpUPOAHOIN cpere, BOCTpeOOBAaHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nestenbHOCTH. Ocob0e MECTo B ATOW CHUCTEME 3HAHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOpMHUpPOBaHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[EHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUN OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJECpXKaHUS y4eOHOro Marepwajia B MporpaMMe IO OHUOJIOTHH
OCYIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TNPUPOIBI, O €€ YPOBHEBOM OpraHu3allud WU 3BOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOTo mnpeamera «BHONOTHs» BBIIEICHBI CISAYIONINE COAepIKAaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeToapl HAyYHOTO MO3HAHUsY, «KileTka kKak OMONOrHYecKass CUCTEMAY,
«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOIooOpazue OpraHM4ecKoro MUpay,
«OBOIIOLHUS JKUBOU NMPUPOIBI», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH».

Henp u3yuyenus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE — OBIJIAJICHHE
O00y4JalImUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHHe YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH 00BEKTOB )KMBOW MPUPOJIbI U PEILICHUS PA3INYHBIX KU3HEHHBIX MTPOOIIEM.

JocTiwkenne nenu wu3ydyeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTCsl peHICHUEM CIeIYIOINX 3a/1a4:

OCBOEHHE O0OYYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBWJIaX, CIY>KallMX OCHOBOHM MUisi (opMHUpOBaHUS
NPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOJaxX HAay4YHOro IO3HaHWUI,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIIMXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dbopMupoBaHue y 00yd4aromMxcs MO3HABATEIbHBIX, MHTEIJIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOIEecCe aHANM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISOB,
UJed ¥ MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3aLIUY;

CTAHOBJICHHME Yy oOOydJaronmxcsi oOmeld KyabTypbl, ()YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBACHATH U OLIEHUBATH SIBICHUS OKPYKAIOLIEro MUpa *KUBOW MPUPOIBLI Ha
OCHOBaHWH 3HAHUU U OMBITA, MTOJYYCHHBIX PU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHHe Yy OOYYAIOIIMXCS YMEHHH WLTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAHUM B MPAKTUYECKOW JEATEIBbHOCTH 4YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIUIMHCKHX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHHS YEIOBEKOM KHBOW MPHUPOJIEI,
HE00X0IMMOCTH OEpEeXHOT0 OTHOILICHUS K HEH, COOIIOACHUS STHUECKUX HOPM IIPH MPOBEICHUH
OHMOJOTUYECKHUX UCCIIEJOBAHMUI;

OCO3HAHHE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JIJISl MOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

IpUMEHEHHE TPHOOPETEHHBIX 3HAHUM W YMEHUH B TOBCEJIHEBHOM >KM3HU JUIS OLEHKU
MOCJIC/ICTBHIM CBOEHW NEATELHOCTH IO OTHOIICHHWIO K OKpY)Karoled cpene, cOOCTBEHHOMY
3I0pOBBI0, 000CHOBaHWE U COOJI0ICHNE Mep TPO(HIIaKTHKH 3a00I€BaHU.



B cucreme cpeanero obmiero oopazoanusi «buosiorus», nzydyaemas Ha 0a30BOM ypOBHE,
ABJISACTCA OGHS&TGHBHBIM y‘-IGGHBIM npeaMeToM, BXOIAAIIMM B COCTAaB HpeHMeTHOﬁ 06J'IaCTI/I
((ECTGCTBGHHO-HaquBIe MpEeaAMCETBD).

st m3ydenusi 6Moaorud Ha 6a30BOM ypOBHE CPEIHETO OOIIero o0pa3oBaHUs OTBOJIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (uiocoduel, STHKOH, 3CTETUKOH W mpaBoM. Posp Ouomorum B
(dbopMHpPOBaHUK COBPEMEHHOW HAy4YHON KapTHUHBI MuUpa. CucTemMa OMOJOTUYECKUX HAYK.

MeTo b1 TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SIKCIIEPUMEHT, OMKMCAaHUE, U3MEpPEHHE,
KJaccuukanms, MOJIETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[optpetsr: Y. lapsun, I'. Mennens, H. K. Konbos, /Ix. Yorcon u ®@. Kpuk.

Tabmuip! U cxembl: «MeTo1bl TO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHble U MpaKkTH4YecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Vcnonp3oBaHHWE pa3lIUYHBIX METOAOB IPH H3yYCHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET u3ydeHUs Ouonoruu. OTiIudme >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OumocucteM M HX pasHooOpazue. YPOBHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBIA.

JdemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIE MPHU3HAKH JKU3HU», «YPOBHU OpraHU3alMH KUBOU
PUPOIBI».

O6opynoBanue: moaenb Mosekybl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHUE KJIETKH.

XUMHYECKUU COCTaB KJIETKH. XUMHYeCcKue 3JIEMEHTBHL: MAaKpO3JIEMEHTBHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

OYHKIMK BOJABl M MUHEPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

Bbenku. CoctaB u cTpoeHue 0eNKoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMbIe
U 3aMEHUMbIE AMUHOKUCIOTHL.. AMHMHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIUN OSIKOB.

®epMeHTHl — Ouonornueckue karamusatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTD,
cyocrpatnas creuuduunoctb.  Kodepmentsl. Burtamunpl. Otnwumst  GEepMEeHTOB  OT
HEOpPraHMYECKUX KaTaJIu3aTOPOB.



YrneBoabl: MOHOCaxapubl (TJIFOKO3a, puO03a 1 1e30KCHpuO03a), Aucaxapuasl (caxaposa,
JaKTO3a) W Monucaxapuibl (Kpaxmal, TJIUKOTeH, Ieuitoio3a). buomormueckue QyHKIMH
YIJIEBOJOB.

Jlunmuaer:  Tpurmunepuabl, GochomunuaAbl, CcTrepounbl. [ 'uapoduibHO-THAPOGHOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHUE YIIIEBOJOB, OEIKOB U JUIHAOB Kak
MCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneoruasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmun JHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKINH.

Huronorusa — Hayka o kinerke. KierouHas Teopus — NpuUMeEp B3aUMOJEHCTBUS HUACH U
($akTOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.

Knerka kak nenoctHas >kuBasi cucrema. OOIiye Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHas
MeMOpana, mosnekyibl JJHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tumbl KJIETOK: JyKapHOTHYeCKas M MpokapuoTHueckas. (OCOOCHHOCTH CTpPOCHUS
npokapuoTuyeckoi kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 3yKapuOTUYECKON KIETKH.
OCHOBHBIE OTIINYUS PACTUTEIHHON, ’)KUBOTHOW M TPUOHON KIICTKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIMUKC, MX (YHKIUH.
[Ina3marnueckas memOpana, e€ cBoicTBa W (QyHKuuu. LluTorutasma m e€ oOpraHoOMABL.
OnnomemOpanubie opranouasl kinetku: JIIC, anmapar ['onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJpUH, IUIacTUAbl. [IpoucxokaeHue MUTOXOHAPUM W IUIACTHA.
Buner mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
PECHUYKHU, KI'yTUKH. DYHKIIMU OPraHoUI0B KJIETKH. BritoueHus.

SAnpo — peryasTopHblil neHTp kieTku. CTpoeHue spa: siaepHas 0007104Ka, Kapuoria3Ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdemoncTpanum:

[Moptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Huarpammbl:  «PacnpenesieHMe XHMHYECKMX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnpenenieHe XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE».

Tabmuner u cxembl: «[lepuomudeckas TabmuIa XUMHYECKHX JJIEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbD», «buocunres 6enka», «CTpoeHne MoieKyibl 6enka», «CTpoeHne GpepMeHTa,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monekynsl ATO», «CTpoeHne 3yKapuoTHYECKOM
KJIeTkn», «CTpoeHue MKUBOTHOM KIeTKn», «CTpOoeHHEe pacTUTENIbHOU KIeTKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKNY, «CTpOCHHE siApa KIETKUY, «Y TIEBOABDY, «JIUmuab.

OO6opynoBaHue: CBETOBOM MHMKPOCKOIN, O0OOpYyIOBaHUE JIS TMPOBEACHHUS HAOIIOICHUM,
U3MEpPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaTbl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTopuast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
pUMepe aMHJIa3bl WM KaTaaasbl)y.

JlaGopatopHasi pabora Ne 2. «M3ydeHHe CTPOCHHS KIETOK PACTEHHM, >XMBOTHBIX W
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHEY.

Tema 4. ' KnuzneneareJLHOCTDL KJIETKH.



OOmeH BemiecTB, WIM MeTabonu3M. Accummisanus (TUIaCTHYECKUH  OOMEH) |
JTUCCUMMIIALIUS (SHEPreTUYeCKHii 0OMeH) — IBe CTOPOHBI €MHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB U SHEPTrUH B IOHUMAaHUH METa0O0Iu3Ma.

Tunber oOMena BemecTB: aBTOTPOGHBIN U reTepoTpodHbid. Pons depmMeHTOB B 00MEeHE
BEIIECTB U MPEBPALICHIUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBass Haszbl (orocunreza. Peakuuu ¢doTocuHTE3A.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE (POTOCHHTE3A IS KU3HU Ha 3emiie. BiusiHue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIUe OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a /I KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KjeTke. PaciieruieHume  BEIIECTB, BBICICHHE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKE. DTalbl d3HepreTuyeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. Kucmopognoe okucieHue, WiIM KiIeToyHoe JAbixaHue. OKucCIUTEIbHOE
dochopumupoBanre. IPPEKTUBHOCT SHEPTETUIESCKOTO OOMEHA.

Peakuuu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peamuzauwms
reHeTH4YecKol mHpopmanuu B KiIeTKe. [ €eHEeTHUeCKU KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuuHbld cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dtanbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc uMMmyHonedunTa yenoBeka

(BUY) — Bo3Oymurtens CIIMJla. OOpatHas TpaHCKpPHUNLHMSA, peBepTa3a M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

IToptpetsr: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupszes.

Tabmumet u cxembl: «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHIPUSY,
«QHepreTrueckuii 0OMen», «Xmiopormacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «[eHernueckmii kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM muKa Bupyca CIIM[la, Oakrepuodaray,
«Pemmukanusa JJHK».

Ob6opynoBanue: monenu-anminkayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJHK.

Tema 5. PazMHoKeHNe M1 HHAUMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1uki, wiu >KU3HEHHBIM LUK Kietku. MHTepdaza m mwuros. Ilporecchl,
npoTekaromue B uHTEepdasze. Permmukanus — peakunss marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHUIl. JMIUIOWTHBIA W TarUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkun — muto3. Cramuu murtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaAUsAX MUTO3a. BUOIOrM4ecKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMBI  pa3MHOXKECHHSI OpPraHHM3MOB: Oecroyioe W TMoJIoBoe. Buabl  Oecronoro
Pa3MHOXKCHHUS: JICJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIMYHUS OT OECIIOIOTO.



Meiio3. Craguum meito3a. Ilpoueccel, mpoucxonsdiue Ha craausx Mmenosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbica 1 3HaueHUE MeH03a.

l'amerorenes — mpoiiecc 00pa3oBaHMsI MOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKEIe3bl:
CEMEHHHUKU U SMYHUKH. OOpa3oBaHME W Pa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30Hj,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpbHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (dMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IMO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TacTpyJsLus,
opranoreses. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BnusiHMe cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTaJAuu
pa3BUTHA.

Jdemoncrpanum:

Tabmuupl u cxembl: «@OpPMbI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOItHOE OIIONOTBOpEHHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIETKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOoeHHE XPOMOCOMBI», «KIETOUHBIM MUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsamoe n HenpsMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOMUTAIOIINX U YesloBeKa», «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYecKHe padoThI:

JlaGopaTtopHnas pabora Ne 3. «HaOmroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnas pabora Ne 4. «V3yueHue CTpPOEHUS IMOJIOBBIX KIETOK HAa TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[IpenmMer u 3amaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHETUKU. MeToIbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAcleAOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInHO-00pa3ust rTHOPHUIOB MepBOro NokosieHus. [Ipasuio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpenMBaHWE. 3aKOH HE3aBHCHMOTO HACIEIOBaHUS  MPH3HAKOB.
[{uToreHeTH4eCcKre OCHOBBI UTHOPUIAHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEE CKpEIIMBAHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs TE€HOTUIIa OCOOH.

CueruieHHOe HaciefoBaHue Tpu3HakoB. PaGora T. Moprana 1o CIETUICHHOMY
HacJe10BaHuI0 TeHoB. HapylieHue clerienus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAs TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

I'eneruka mosia. XpoMOCOMHOE OMNpEETICHUE M0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue INpPU3HAKOB, CLEIJIEHHBIX C
MOJIOM.



N3meHunBOCTh. BHIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIU(PHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonsslii psin v BapuanuonHas kpusas. Hopma peakiuu npusHaka. KonuuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW N3MEHYMBOCTH.

HacnenctBenHas, iy reHOTUNHUYECKasi, N3MEHUYUBOCTh. KOMOMHATHBHAS W3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalliOHHAs
M3MEHUYUBOCTh. Kiaccudukanust myranuid: TreHHbIe, XpPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYHHBI MyTaliuidi. MyTtareHHbie (aKTOphl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHOU
n3meHunBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'eneruka uenoBeka. Kapuorumn uyenoBeka. OCHOBHBIE METOJIbI TEHETHKU 4YEJIOBEKa:
TE€HEATOTHYCCKUM, OJIM3HEIOBBIM, IHUTOTCHETHYECKUH, OHOXUMUYECKUM, MOJICKYJISAPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHE TEeHOTHUIIA: IOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIUPOBaHKEe, B ToM uucie ¢ momoimipio [1[[P-ananusa. HacnencTBeHHble 3a0oneBaHus
YyenoBeKka: TeHHble Ooyie3HH, OOJIE3HM C  HACIEACTBEHHOM  IpelnpacroiioKEHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJOBBIE KIETKH.
[TpunuMnBl 310pOBOrO 00pa3a KU3HHU, AUATHOCTUKH, MPOPUIAKTUKYI U JICYCHHUS] T€HETUYECKUX
Oone3Hell. MeaMKO-TeHEeTUYeCKoe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEIAMIMHCKOM TEeHETHKH B
MPEIOTBPALICHUH U JICYCHUU TeHETUIECKUX 3a00JIeBaHUI YETTOBEKA.

JdemoncTpanum:

[Toptpetsr: I'. Mengnens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. Y. BaBuios.

Tabmumel u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 UTOTEHETUYECKass OCHOBAY,
«3aKOH pacUICIUIEHUS] M €ro IUTOTCHETHYECKasT OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpuanoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpEIIMBAHUI,
«Merno3y, «B3anmMoneicTBUE alIeNIbHBIX T'€HOBY, «l'eHeThuecKkne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIEIOBaHUS, CIETUICHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumbl wusMeHunBocTu», «MoaudukanmoHHas
U3MEHYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Trpynn KpoBu», «MyTalllioHHas
U3MEHUYUBOCTb.

O6opynoBanue: Monenu-ammiukanuu «MoHoruOpuaHOe CcKpemmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpornpenapar «JIpozodumray (Hopma, mytanuu GopMbl KpPbUIHEB U OKPACKH Tena), repdapuit
«I"opox moceBHOW».

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO M TUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HUIIBI Ha TOTOBBIX MUKpPOITIpPENapaTaxy.

JlaGopatopHast pabota Ne 6. «/3yyeHne MOIUPHUKAIIMOHHON U3MEHYMBOCTH, TOCTPOCHHE
BAapUALMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

JlaGopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30oriibl HAa TOTOBBIX
MUKpOIpenaparax.

[Mpaktudeckas padora Ne 2. «CocTaBlieHHE U aHATTU3 POJIOCIOBHBIX YEIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa U Mmpouecc. 3apoKJICHHUE CEIeKINU U ToMecTukanus. Yuenue H. M.
BaBunoBa 0 wLEHTpax NPOUCXOXKIEHUS U MHOrooOpaszusi KyIbTypHbIX pacTeHui. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPOAA, LITAMM.



CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M MHAWBUAYATbHBI OTOOPHI B CEIICKITUU
pacTeHuii U kuBOTHBIX. OIIEHKa 3KCTephepa. BIU3KOpOICTBEHHOE CKPEIIMBAHUE — HHOPHINHT.
Uucras nuHusA. CKpelMBaHWE YUCTBIX JHHUNA. [erepo3uc, wuim rubpuaHas Cuia.
Hepoacrsennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas ruOpuauzanuss U e€ YCHeXH.
NckycCTBEHHBIN MyTareHe3 M IMOJYYEHHUE MOJUIUIONIOB. J[OCTHXKEHUS CEJNEKIMU PacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHass HMHXKEHEpHUs. OTambl CO3JaHUA
pekomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxenepus. Kietounbie
KyJlbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHnid. KiloHupoBaHue BBICOKOIPOAYKTHUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKMEe U 3Tudeckue mnpobiembr. MO —
TeHETHYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toptpetsi: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmumel u cxeMbl: kapra «L[eHTpbl TPOUCXOXKIEHUS W MHOrooOpasus KyJIbTYPHBIX
pacteHui», «llopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTYypHBIX pacTeHH», «OTaanéHHas
rubpunusamus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnonnus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U TEpEHOC
T€HOB, XpPOMOCOM.

O6opynoBaHue: MYJSDKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

Dkckypeusi «OCHOBHBIE METOIBI M JOCTH)KCHHS CENEKIIMH PACTEHUH W JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035HCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA MIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. DBosoLHOHHASA OMOJIOTHS.

[Ipennockuiku BO3HUKHOBEHHMS 3BOJIIOIIMOHHOW TEOPUHU. IJBOJIOIMOHHAA TEOpUs U €&
MECTO B OMOJIOTHH. BiinsiHUE YBOIIOIIMOHHONM TEOPUU HA pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbctBa »Boonuu. [laneoHTomornyeckue: mMOCIEN0BATEIbLHOCTh MOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JieTonucH, nepexoausie ¢popmbl. bruoreorpaduueckue: cxoacTBo
U paznuare GayH U HIop MaTEpPUKOB U OCTPOBOB.

DOMOPHOJIOTUYECKHE: CXOJICTBA U PA3NU4Ms dMOPHOHOB PAa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTEBHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTUYHBIC, PYIAUMEHTapHBIE OPraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METabOIMUECKUX MMYyTeH Y BCEX OpraHU3MOB.

OpomtonmonHasg Tteopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBuoKyIpie CHJIBI  DBOJNIONHMH BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKECHHE TIPH
OTPaHUYEHHOCTH PECYpCOB, HEONpeneNEéHHas HW3MEHYUBOCTb, OOphOa 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIEC OJIOKEHHUS.

MuxkposBosmtouus. [Tonmynsiius kak eAMHUIA BUAA U SBOJIOLNH.

JBwxkymmue cuiabl (pakTophl) SBOJIONHMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOMHATUBHAsT W3MEHYUBOCTh. [lomymsiiyioHHble BOMHBI M JApedd renoB. Mzomsauus u
MUTpaIusl.



EcrecTBenHbIit 0TOOp — Hamparisitonuil (aktop sBomonun. DopMbBIl €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Ipumepsl npucnocodaeHuit
y opranuzmoB. ApoMop(h 035l ¥ UIM0-aJaNTalluH.

Bun wu Bumoo6paszoBanme. Kputepum Buma. OcHoOBHbIE (GOpMBI BHUI000pa30BAHMS:
reorpaguueckoe, IKOJI0rHUECKOE.

MakposBosrorus. PopMbl 3BOJIOLUHU: (puieTUYEeCcKas, AWBEPreHTHAs, KOHBEPTEeHTHas,
napasuienabHas. HeoOpaTuMoCTh 3BOTIOIHH.

[IponcxoxkaeHne  OT  HECHEUMAIM3MPOBAHHBIX  mIpeakoB.  [Iporpeccupyromas
crnenuyanan3anus. A,Z[aHTI/IBHaH paauanus.
JdemMoncTpanuu:

[Toptpetsi: K. Jlunnen, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkkens, @. Mromiep, A. H. CeBepiios.

Tabmumer u cxembl: «Pa3BuTue oOpraHmueckoro mupa Ha 3emiey», «3apoJblu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbObI 32 CYIIECTBOBAHHEY,
«EctectBeHHbIii  0TOOp», «MHOrooOpasue COpTOB pacTeHui», «MHoroodpasue Mmopos
KUBOTHBIX», «[Honmynsauum, «MyTtanuroHHas U3MEHUYUBOCTbHY, «ApoMOpP(O3bD»,
«Unnoanantauny, «OO0mas aereHepamnus», «JIBrmkymme cuibl 3Bomtoiuny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «IIpucnocobieHHOCTD
opranu3mMoBy, «I eorpaduueckoe BUI000pa3oBaHuE)», « IKOJIOTHIECKOE BUA000pa30BAHUE).

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPaCKH, Ha0Op IUIOAO0B U
ceMsiH, KosuteKius «[IpuMepsl 3aIUTHRIX MPUCTIOCOOICHUH Y KUBOTHBIX», MOIeNh «OCHOBHbBIC
HaIpaBJICHUS 3BOIIOINUNY», 00bEMHAs MOzeNb «CTpOEHUE TOJIOBHOTO MO3Ta MO3BOHOUHBIX).

buoreorpaduyeckas kapra wmupa, KosuieKuus «@DopMbl COXPaHHOCTH HMCKOIAeMbIX
KUBOTHBIX W pacTeHUil», Mozaens anmukanus «llepekpéct xpomMocomy», BiIaKHbIE MpernapaTsl
«Pa3BuTne Hacekomoro», «Pa3BuTue sTymku», Mukpompenapar «Jlpozoduna» (HOpMAa,
MyTaluu (OPMBI KPBUTHEB H OKPACKH TeEIa).

JlaGopaTopHble U MpaKkTUYecKue padoThbl:

JlaGopaTtopnas pabota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «OmucaHue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHble Tpe/CTaBICHHS O 3apOXKACHUM >KU3HU. HayuHble runmote3sl BOSHUKHOBEHHS
XKHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMus. XUMHUYecKas 3BOMOUMA. AOHMOTCHHBIN CHHTE3
OpraHMYECKUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIEPUMEHTAIBHOE  IOATBEPXKACHUE
XUMUYECKOW 3BoJoNMH. HavanpHbie 3Tambl Ononornyeckoi sBosonuu. ['unoresa PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIJIETKU. [IepBble KIETKH U UX
3BOJIIOLINSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emsie mo 3pam u nepuojam. Karapxeil. Apxelickas u
nporepo3oiickas 3pel. Ilanmeo3oiickas spa m e€ mepuOabl: KEMOPUHCKHM, OPIOBHKCKHM,
CUJTYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKkas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEIOBOMU.

Kaiino3olickas apa u €€ nepuo/ipl: nNajaeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBIH.

XapakTepucTuKka KJIMMaTa M TeoJIOTMYeCKuX mpoieccoB. OCHOBHbBIE 3Tallbl 3BOIOLUHI
pacTUTEIBLHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.



Cucrema OpraHM4ecKoOro MHMpa Kak oTpa)keHue 3BOoUNUA. OCHOBHBIE CUCTEMATHYECKHE
IpyIIbl OPraHU3MOB.

OBonronusl yenoBeka. AHTpPONOJIOrus Kak Hayka. Pa3BuTue npencTaBlIeHHH O
IIPOUCXO0KICHUH YesloBeKa. MeTo bl n3yueHus antponorenesa. CxoAcTBa U pazjnyus 4eloBeKa
1 KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YEIIOBEKA.

HBwxynme cwibl  (pakTopbl) aHTpororeHesa. HaciencTBeHHas HM3MEHYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUI Tpyla, MBIIICHHE,
peysb.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIIMM YEJIOBEKA: ABCTPAJOMUTEKH, UETOBEK yMENbIH,
UYenosek mnpsamoxoxsammii, YemoBek HeaHaepTalbCckui, YenoBek pasymsbld. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAHHS, 00JaCTh PacHpOCTpaHEHUsi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPY/IHSI.

Yenoseueckne packl. OCHOBHBIC OONBINHME pachl: €BpOIECOUHAs (€Bpa3uiickasi), HETPO-
aBcTpanoujHas  (9KBaTOpUAIbHAs), MOHTOJOWUIHAS  (a3WaTCKO-aMepUKaHcKas).  YepTsl
IpUCIOCOOJICHHOCTH TMPEACTABUTENCH UEeNOBEYECKUX pac K YCJIOBHUAM CYLIECTBOBAHHUSL.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[optpetsl: @. Penu, JI. ITactep, A. M. Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupay, «PactutenbHas kinerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl cuCTeMa OPraHU4ecKOro Mupa», «CpaBHEHHME aHATOMUYECKHX YEPT CTPOECHUS
YeJloBeKa M YeJIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HAXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne moan», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOIN», «HUeloBeuecKkre pach».

O6GopynoBanue: wmymsiku  «lIpoucxoxaeHue dyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
NUTEKaHTpOIa, HeaHJepTallblla, KPOMAaHBOHIIA), CICNKU WM U300pa’keHHs] KaMEHHBIX OpYIHi
NEepBOOBITHOTO YenoBeKa (KaMHH-4OMNIepsl, pyOmia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTECHUII.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[IpakTuueckast padora Ne 1. «/3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHUH M KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIN WITH
KpaeBeIUECKUI My3€il).

Tema 3. OpranusMsbl H OKpPYKalOIIas cpeaa.

Okojorusi Kak Hayka. 3ajaud M pasfelibl dKOJIOIMH. MeToasl 3KOJOTM4eCcKUX
UCCIEN0BAHUI. DKOJOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3IylIHas,  I[OYBEHHas,
BHYTPUOpPraHU3MEHHAsI.

Okonoruyeckue (axrtopel. Kimaccudukamnus skoioruyeckux (pakTopoB: abHOTHYECKHE,
OMOTHUYECKUE U aHTpOIOreHHbIe. JlelicTBHE HKOIOTMYECKUX (aKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIlepaTrypa, BJIaXKHOCTb. DOTONEPUOAU3M.
[IpucnocobneHnst OpraHu3MoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bruomornueckue puTMsl.

buotnueckne  dakropel. Buapl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxXJEOHMYECTBO). AMEHCANW3M, HEHUTpaiu3M. 3HauyeHHE OMOTUYECKHX
B3aUMOJICHCTBUI JJIS CYIIECTBOBAHUS OPraHMU3MOB B IPUPOHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKU MOMyIsiuu. OCHOBHBIE [IOKa3aTead TOMYJISALNU:
YHUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, MPHUPOCT, Murpamnus. JuHaMuKa
YUCIIEHHOCTH TMOMYJISIIIAY U € PeryJsiusl.

JdemoncTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. ['ekkens.

Tabmumer u cxeMbl: kapta «[Ipupoaasie 30HBI 3eminy, «Cpenbl OOUTaHHUS OPTaHU3MOBY,
«Dotomnepuoguszmy, «l[lomynsamun», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TMOMYJISAIUN
uHpy3opun-Tydenbrny, «llumesbie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopnas pabota Ne 3. «Mopdornorudeckre 0COOCHHOCTH PACTCHHUH U3 Pa3HBIX MECT
oOUTaHUSD».

JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[TpakTrueckas padota Ne 2. «[loacuéT MIOTHOCTH MOMYJISAIUA pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0uiecTBa U 3KOJIOTHYECKHE CUCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuolleHO3a:  BHJIOBas,
MIPOCTPaHCTBEHHAs, Tpoduueckas (numeBas). Buapl-qomuHaHThL. CBsI3M B OMOIIEHO3E.

DKoJIOTHYEeCKHEe cucTeMbl (dKocucteMbl). [loHsiTHE 00 SKOCHCTeMEe W OHOTEOIEHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOAYICHTHI, KOHCYMEHTBHI, pPEIYIECHTHI.
KpyroBopoT BemecTB M NOTOK 3HEPrHM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHbIE TIOKa3aTeNlud JKOCHCTEMBI: Onomacca,
OPOAYKIMsI. OKOJOTHYECKHE NHUpAaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. (CBoMCTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETyJsiLus, pazButue. CyKieccus.

[Ipupoansle 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJINCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOOo3KocHCcTeMBbl. bronornueckoe u
XO03s5ICTBEHHOE 3HAaUYEHHE arpOIKOCHCTEM U YPOOIKOCUCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanckoro o omocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH OMOchepbl Kak TiI00aTbHONW IKOCHUCTEMBI.
JlnHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOT€OXMMHUYECKHE ITUKIJIBI 3JEMEHTOB (yTiiepojia, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emian. AHTpONIOreHHbIE U3MeHeHus B Ouocdepe. ['mobanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e NPUPOIBI U yenoBeuecTBa. CoxpaHeHne 6uopazHooOpas3usi Kak OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHAIBHOTO YIPaBICHUs MPUPOJHBIMU peCypcaMu U UX
UCToNIb30BaHue. JJocTiKeHUs: OMOIOTHH U OXpaHa MIPUPOIBI.

Jdemoncrpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupl u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykrypay, «lIpupomHbie
coobOmecTBay, «llemu mnutanus», «OKkonormueckas mnupamuga», «buochepa u yenoBek»,
«JKocHuCcTeMa NIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHUCTeMa XBOWHOro seca», «buoieHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTeHHbIE BO3JEHUCTBUS Ha IPUPOIYY,
«BaxHelmme HMCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewmas
coctasisitoas ouocheps», «PakTopsl Aerpaganuu mouBy», «I[lapHukoBbIil 3¢ dexTy, «PakTophl



paauoaKkTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onocheps», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopor yriepomga B OGuocheper,
«KpyroBopoT a3ota B IpHpOIe».

O6opynoBaHue: MOJIENIb-aIIIINKALHS «Tunuunsie OHOLICHO3BI», repOapuit
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buoneHosy», «BpeguTenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TepOapuii W KOJUICKIIMM PACTCHUH U  IKUBOTHBIX,
IIPUHAUIEKALINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro Buaa, Kpachas kaura Poccuiickoit
®denepatnuu, H300paKEHUST OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.

I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 BUOJIOI'MW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBIMBarOTCA TpeOOBaHUS K peE3yJlbTaTaM OCBOCHHS
00y4JarIUMUCS TPOrpaMM CPETHETo 00IIero 00pa3oBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3yIbTAaTOB OCBOCHHS Mpeamera «bHOJOrus» BBIACICHBI
CICMYIONINE COCTaBIAIONIME: OCO3HAHHWE OOYYaIOIMIMMHCS  POCCHMCKON  TI'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOS pa3BUTHE BHYTPEHHHUX
yOeXICHHUI JIMYHOCTH HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PAa3BUTHUS
OMOJIOTMYECKOTO0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJACTBOBATHCS B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMHU, TPUCYLIUMHU  CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJMYMWe OSKOJIOTHYECKOrO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IIEJIU M CTPOUTD KU3HEHHBIC TUTAHEIL.

JIndHOCTHBIE pe3ynabTaThl OCBOEHMs mpeamera «buojorusi» mocTuraioTcs B €IUHCTBE
yueOHOM M BOCTIHUTATENbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHU MOBEACHHUS M CIOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, PA3BUTHUS BHYTPEHHEH MO3UIUHU JHUYHOCTH, MATPHUOTU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXKCHHS, OEpPEeKHOTO  OTHOIICHHS K  KyJbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickont denepanuu, MpUpoOaE U OKPYKAIOLIEH cpeie.

JIn4HOCTHBIE Pe3ybTaThl OCBOCHUS Y4eOHOro mnpeamera «buonorusy IOKHBI OTpaxarhb
TOTOBHOCTb M CITOCOOHOCTh OOYyYaroOIMXCs PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIllui, TMMO3UTUBHBIX BHYTPCHHHX
yOeXICHHUIA, COOTBETCTBYIONIMX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
pacmMpeHne >KU3HEHHOTO OMbITa M OIBITa JAESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

Cc(OPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYyYaromierocss Kak AaKTUBHOTO W

OTBETCTBEHHOT'O WJIEHA POCCHICKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M O0Osd3aHHOCTEH, yBa)XKEHHE 3aKOHA W
PaBOMNOPSJIKA;

TOTOBHOCTH K COBMECTHOUN TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOCKTOB,
pelieHny yueOHbIX U MO3HABATENbHbBIX 3a/1a4, BHIITOJTHEHUH OUOJIOrMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONpPENENSITh COOCTBEHHYIO TO3MIIMIO [0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYUTHIBAaTh B  CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJEH ¢ pa3sHbIMU yOEXKIEHUSIMHU, KyJIbTYPHBIMH LIEHHOCTSIMA U COLIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX W UCCJIENOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM IEATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIIEHHE K NPUPOAHOMY HACIEAMI0 M TNaMSATHUKAM MPUPOIbI,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJI0TUY, TOHUMAaHK 3HaY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YEJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

ujciHast yOe:KIEHHOCTh, TOTOBHOCTH K CIIY)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0O HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIA/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAaHHOTO NPUHATHS [IEHHOCTEN CEMEHHOMN U3HM B COOTBETCTBUU C TPAIULMAMHU HApPOJIOB
Poccnu;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAsl 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MTOHUMAaHNE SYMOIMOHAIBHOT'O BO3AECUCTBUS KUBOM NPUPOABI U €€ HEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHHE U pean3alus 3J0pOBOro U 0e30MacHOTo o0pasa KU3HH (3I0pPOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OT/ABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpEeKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;



NOHMMAaHWE UEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€30IacHOro
IIOBE/ICHNUS B CUTYaLlUAX, YTPOKAIOIINX 30POBbIO U KU3HHU JIOACH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJCHUS aKOTOJs,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYA0JI00ue;

TOTOBHOCTb K aKTUBHOM J€ATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U CAaMOCTOSTENbHO  BBIIOJHATH  TaKylO
NESITENIbHOCTD;

UHTEpEeC K Pa3Iu4HbIM chepaM MpodhecCHOHANBHOW NeATeNbHOCTH, YMEHHE COBEpINATh
OCO3HAHHBIN BBIOOp OymyIiei nmpodeccun U peaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TIAHBI,

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpA30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3IKOI0OTHYECKOT0 BOCIIMTAHMSA

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX IOCJEICTBUMN JJI OKPYXKAIOIIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX MpoOIeM U IMyTel UX PeUIeHHUs;

CIIOCOOHOCTH MCHOJb30BaTh MpUOOpeTaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pelieHuH MNpoOJeM, CBSI3aHHBIX C PAlMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOMIOICHNE
MpaBUJl MOBEACHUS B MPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEICTBUS MPEeIpPUHIUMAEMbIX
JEUCTBUN U NPENOTBPALLATD UX;

HaJU4Khe Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
IPAKTUYECKON AESATEIbHOCTU IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMHUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM TMpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M UATATEIBCKON KYJIBTYPhI KaK CPEICTBA B3AaUMOIECHCTBU
MEX]y JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHWe crenupukun OMOJIOTUM KaK HayKHh, OCO3HaHMs €€ poiau B (PopMUpPOBaAHUHU
palMoOHATBFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBEKa H OOIIecCTBa, B MO3HAHUH IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu MpodeM COXpaHeHuUs! IPUPOTHOTO PaBHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTHU OMOJIOTHH Ui COBPEMEHHOW IMBMIIM3AIMH: 00eCTIeYeHUsI
HOBOTO YPOBHS Pa3BUTHUSl MEIHMIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemath pecypcHbie MpoOIeMbl Pa3BUTHS YEIIOBEUECTBA, TTOUCKA MMyTEeH BBIXOJA U3 TI00ATBHBIX
9KOJIOTHYECKUX Mpo0sieM U o0ecrieueHus nepexo/ia K yCTOMUNBOMY Pa3BUTHIO, PALIMOHAIBHOMY
MCIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;



3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJSIX MOBBIMIEHUS OOIIEH
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMor Ipu U3y4eHUH OHOJIOTUY;

IIOHUMaHHUE CYLUIHOCTH METOJOB IO3HAHMS, HCIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAaHUS [UId aHaiau3a U OOBSICHEHUS SIBICHUH
OKPY’KAIOIIET0 MHpa M HPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JenaTb OO0OOCHOBAHHBIC
3aKJIIOYCHHST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCSA JAHHBIX C LEIbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OMOJIOTMYECKHE 3HAaHUSA MJS pPELIeHUs
npo0JeM B pealbHbBIX KU3HEHHBIX CUTYalLUsX;

OCO3HAaHHE IIEHHOCTH HAayYHOH N€ATENbHOCTH, TOTOBHOCTb OCYIIECTBIATh MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEATEIbHOCTh MHINBUYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM TO OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
NOTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpenMeTHbIe pe3ylbTaThl OCBOCHHUS Y4eOHOro mnpenmera «buonorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOIIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXnpeIMeTHbIe) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SBJICHHE, IPOIECC, CUCTEMa, HAYYHbBIM (aKT, MPUHIMII, THIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HaOII0eHUe, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC
yueOHble JeiicTBUA (TIO3HABaTeNbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHBIE), 00€CIIEUUBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIuXCs,
CIIOCOOHOCTh oOyuaromuxcst UCIIOJIb30BaTh OCBOEHHbIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHWS W YHUBEpCAIbHbIE y4yeOHbIe ACWCTBUS B IO3HABATEIbHOH H
COLIMAJIbHON IIPAKTHKE.

MetanpeameTHble pe3ylbTaThl OCBOCHHUS MPOrpaMMBbl CPEIHEro o0iero odpazoBaHus
JOJIKHBI OTPAXKaTh:

OsgJiaieHNe YHHBEPCATbHBIMH Y4eOHbIMU NO3HABATEILHBIMM AeliCTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE TeiCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHWU 3HAHUN NPUEMBI JIOTHUECKOTO MBIIUICHHUS (aHanu3a,
CHHTE3a, CpaBHEHMA, KiIAcCU(PUKAIMH, OOOOIIEHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHTHUM (BBIIEIATH UX XapaKTEpHbIE MPU3HAKHN, YCTAHABINBATD CBSA3H C JPYTUMHU MOHATHSIMH);

OTpeAeNaTh LEeIN NAeATEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUH HX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl ACATEIBHOCTH C MOCTABJICHHBIMH LIEIISMU;

UCIIOJIb30BaTh OMOJIOTHUECKUE TMOHATUSA AN OOBACHEHHS (DAKTOB U SIBICHUH >KUBOU
PUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUs (MHIYKTUBHBIC, JIENyKTUBHbBIE, [0 AaHAJIOTUH),
BBISABIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOIBI M 3aKJIIOUCHHS;



INPUMEHSTh CXEMHO-MOJIENbHbIE CPEACTBA JUIsl MIPEACTABICHUS CYIIECTBEHHBIX CBSA3EH U
OTHONICHUN B M3y4aeMbIX OHOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YIHTATOB LETISM,
OIICHUBATh PUCKH TOCIIEACTBUN JESATEILHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeHCTBHS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspenieHus npodseM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METOJOB
pelIeHus TPAKTUYECKHX 337124, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIONIb30BaTh PA3JIMYHBIC BHUABI ACSITEILHOCTH IO TMOJIYUEHHUIO HOBOTO 3HAHHUS, €Tr0
MHTEPIIpETAllNY, MPEO0Opa30BaHNI0 U NMPUMEHEHHIO B y4EOHBIX CHUTYyalUsX, B TOM 4YHCJE MpU
CO31aHUH YUEOHBIX U COI[MAIbHBIX TPOEKTOB;

dbopMUPOBaTh HAYYHBIA TUN MBIILUICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYEBBIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIbHOU ACATEIHHOCTH W
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITh IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3WpPOBaTh 3a7ady, BBIABUTATh
TUNOTe3y €€ pelleHHs, HAaXOIUTh apryMEHTHI il JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3aJaBaTh MapaMeTphl U KPUTEPUH PEIICHHUS;

AQHAIM3UPOBATh TOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHAIIPABIICHHBIM MOUCK MEpeHoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMETh TEPEHOCHTHh 3HAHUS B  T[O3HABAaTEIbHYI0O H  TMPAKTHUYECKYI0  0O0JacTH
KU3ZHEJEATEIILHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX o01acTei;

BBIIBUTAaTh HOBBIE HJEH, MpeAjaratb OpUTHHAJIbHBIE MOJAXOAbl U pEUICHHS, CTaBUTH
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIIICHHUS.

3) pa6ora ¢ nngopManmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHGPOpMAIHH (TEKCTEe Y4EeOHOTo MocoOus,
HAyYHO-TIOMYJISIPHOM JHUTEepaType, OMOJIOTHYECKUX CIIOBApsIX U CIIPaBOYHUKAX, KOMITbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (popm
MPEJICTABICHUSI, KPUTUIECKH OIEHUBAThH €€ TOCTOBEPHOCTh M HEIPOTUBOPEUHNBOCTH;

dbopMynupoBaTh 3ampochl W MPHUMEHSTHh pa3IUYHble METOAbl MpH IMOUCKEe U OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOH JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

nprOOpeTaTh OMBIT WCMOJIB30BaHUS WH(MOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIH30BAHUS PA3TUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY TMPEACTABICHUS OUOJIOTHYECKON
nHpopmaruu (cxemsl, TpaduKku, JUarpaMMbl, TaOJIUIBI, PUCYHKH H JIPYTOe);



UCIIOJIb30BaTh HAY4YHBIN $3bIK B KauecTBE CpeACTBa MNpH paboTe ¢ OHOJOrnyecKoit
uH(poOpMaIiel: MPUMEHITh XUMUYECKUE, (PU3MUECKUe U MaTeMaTUYEeCKHE 3HAKH W CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQ/IeTh HABbIKAMHU pAClO3HABaHUs U 3alUThl  MHGOpManuu, HHPOPMALIMOHHON
0e30MacHOCTH TUYHOCTH.

OBiageHne yHHBEPCATbHBIMH KOMMYHHKATHBHBIMH € CTBUSIMU:

1) oO1ienue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BceX cdepax KU3HU, aKTUBHO y4acTBOBATh B JUAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY 00CYkIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXKICHHS OTHOCUTEIBHO BBHITIONHEHHUS TMpeajaraeMoil 3ajJadd, YYHTHIBATH HMHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YUYACTHUKOB JUAJIOTA UK TUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYEHHE COLMATIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(JIMKTHBIX CUTYAIlMid, YMETh CMATYaTh KOH(MIUKTHI U
BECTH TIEPETOBOPHI;

BJIQJIETh Pa3IMYHBIMU croco0aMu OOIIEHHUS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHHUS
OPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeIHUKY U B KOPpEeKTHOU (opme
(GbopMyITUPOBaTh CBOM BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIB30BAHUEM SI3LIKOBBIX
CPEICTB.

2) coBMeCTHAas eI TeIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIWBUIYaJbHOU pabOTHI MpH
peleHnH OMOIOTUYECKON MpoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh MTPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1a4u;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH C y4y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJIOTO YeHa KOJUICKTHBA;

NPUHUMATh 1€ COBMECTHOM JESITeThbHOCTH, OPTaHU30BBIBATH M KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENSITh POJIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3ylbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLICHMBATh HJEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTHBHOE CTPATETUYECKOE TOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
MPOSIBIISATHE TBOPYECTBO M BOOOpAKEHHE, OBITH MHUITMATHBHBIM.

OBi1ageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1€ CTBUAMM:

1) camoopranu3amnus:

UCIIONIb30BaTh OWMOJIOTMYECKHE 3HAHUS JIs BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJeBbIE U CMBICIOBbIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M MOCTYIKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPYKAFOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISABISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 00pa30BATEIBHOM JCSITEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;



CaMOCTOSITENILHO COCTABJIATh IUIAaH PELICHUs IPOOIEMBI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh paMKU y4eOHOTo IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIH;

JieN1aTh OCO3HAHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIAJICTh HAaBBIKAMU I103HABATEIbHON pe(IEeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICJIUTENIBHBIX MIPOLECCOB, UX PE3Y/IbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILCHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIBTATOB AEATEIbHOCTH;

3) npuHsTHE Ce0S U APYTUX:

NpUHUMATD ceOs, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUD € TO3ULIUH IPYTrOro YesloBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmertnbie pe3ynbrarel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmvera «buonorus» HayyHble 3HaHHS, YMEHUS U
CrocoObl JICHCTBUM TI0O OCBOCHMIO, HWHTEPIPETAlMH W MPeoOpa3oBaHUIO 3HAHWUM, BUIBI
NESATEIILHOCTH MO TIONYYEHUIO HOBOTO 3HAHMS U MPUMEHEHHIO 3HAHWN B Pa3IUYHBIX Y4EOHBIX
CUTyallUsX, a TakKe B pEabHBIX KU3HEHHBIX CHUTYaIUsX, CBS3aHHBIX C Ouonorueid. B
porpaMMme IpeaMeTHbIE Pe3yIbTaThl IPEACTABICHBI 10 ToJaM 00yUYeHHUS.

[IpeameTHBIE pE3yNbTaTBl OCBOSHUS ydeOHOTO mnpenMera «buonorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OUOJIOTMM B CUCTEME HAy4YHOTO 3HAHUs
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHOH KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIA/Ie POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouonoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEPKaHUE OMOJOTUYECKMX TEPMHUHOB U TIOHATHMN: KHU3HB, KJICTKA,
opranu3M, Merabosm3M (OOMEH BEmIECTB W NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsinusi), ypOBHEBasi  OpraHM3alMsl JKUBBIX  CHCTEM, CaMOBOCIPOHU3BEICHUE
(penpoayKiwsi), HaclIeCTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHAasl, MyTallMOHHas,
IEHTpaJbHAsT JIOTMa MOJIEKYJIsipHOM Owosorun), 3axkoHel (I'. Mennens, T. Moprana, H. W.
BapuoBa) u yueHus (0 meHTpax MHOTO0Opasus M POUCXOKICHUS KYIbTYpHBIX pacTennii H. U.
BaswuiioBa), onpenensaTs rpaHUllbl UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4HOTO MMO3HAaHUS B OWoNOruu: HAOIIOEHUE W OMUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alnus ¢ MpOBeIeHHE OHOJOTHYECKOro



9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEIMYMHAMHU, OOBSICHCHHE TONYyYEHHBIX PE3YyIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOpUI U 3aKOHOB, YMEHME JIENIATh BBIBOJIbI HA OCHOBAHUH IOJYUYEHHBIX PE3Y/IbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJITHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOLECCOB: 0OMEHa BELECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMIIACTUYECKOTO U JHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUIYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMEHAThH MOJTY4YCHHbIE 3HAHUS JJIsi 00bACHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHUU, JJIs1 IPUHSITHS IPAKTUYSCKUX PEIICHUN B TOBCETHEBHOM JKU3HU C LIETbI0 00eCIIeYCHHUS
0€30IIaCHOCTH CBOETO 3[0POBbS U 3J0POBBS OKPYXKAIOIIUX JIOAEH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH
UCIIOJIb30BAaHUS JOCTUKEHUM COBPEMEHHOM OHMOJOTHMH M OMOTEXHOJOTUH IJI palloOHaIbHOIO
IPUPOIONOIB30BAHUS;

YMEHHUE peliaTh »3JeMEHTapHble TE€HETHYEeCKHE 3aJauyd Ha MOHO- M JAUTHOpHIHOE
CKpEeIllMBaHME, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIMBaHUS
JUISL TIpe/IcKa3aHus Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M MPAKTHYECKHUE PabOThI, COOMIONATh MpaBUiia HpU
paboTe ¢ yueOHbBIM U 1a0opaTOpHBIM 000pYIOBAHUEM;

YMEHHE KPUTHUYECKH OLICHMBAThb W MHTEPIPETUPOBATH HHPOPMAINIO OHMOIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO TICEBJAOHAYUYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOW MH(pOpPMAIMH, HAYYHO-TIONYJISIPHBIE MaTepUallbl), STUYECKHE ACIIEKThI COBPEMEHHBIX
UCCIICIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas
OMOJOTHYECKYI0O HMH(POpPMAIUI0O M3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenmetHbie pe3ynbTaThl OCBOCHHMA YyueOHoro mnpenmera «buonorusi»y ¢ 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OWOJIOTMHM B CHUCTEME HAay4YHOIO 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbBIX 3a/1a4;

YMEHHE PaCKPBIBATh CO/ICPKAHUE OMOIOTHYECKUX TEPMUHOB U MOHATHI: BU, MOMYJISIIHS,
reHo(OH, SBONIONHS, JBUWXKYIME CHIBI ((aKTOpbl) 93BOJIOIUHU, MPUCTIOCOOIEHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHME, OSKOJIOTUYECKHE (AKTOPBI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIYLICHTHI, LIeTIH MMUTaHUs, SKOJOrHuecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHHME Wu3IaraThb Ouosnoruueckue Tteopuu (dBomrounoHHass Teopuss Y. JlapBuna,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus ri1aBHBIX HampaBieHMM M mytei sBomouuu A. H. CepeproBa, ydeHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbl UX IPUMEHHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJIaJIeTh METOJaMH Hay4yHOTO MO3HaHUSA B Ouosioruu: HaOIIOJEHHE W ONUCaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHu3alus M IpOBeIeHHE OHUOIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBM)KEHHUE TMIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJMYyYEHHBIX PEe3ylbTaTOB, MCIOIb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOpUi U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIb HA OCHOBAHUHU MOJYYEHHBIX PE3Y/IbTATOB;



YMEHHE BBIIEIAThH CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJOTUYECKUX O0BEKTOB: BUJIOB,
MOMYJISIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, pEAYIEHTOB, OHOTE€OIIEHO30B U OJKOCHUCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACIEACTBEHHONH  W3MEHYMBOCTH, E€CTECTBEHHOTO  OTOOpa,
BUJ1000pa30BaHMs, PUCTIOCOOJICHHOCTH OPTaHW3MOB, JIEHCTBUS IKOJIOTHYECKUX (HAaKTOPOB HaA
OpraHU3MBI, TIEPEHOCA BEIIECTB U MMOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTE€HHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPYyroBOpOTAa BEHIECTB M OMOTCOXMMHYECKHX ITMKJIOB B
ouocdepe;

YMEHHE MPUMEHAThH MOTY4YECHHbIE 3HAHUS JJIsi 0ObACHEHUS OMOJIOTHUYECKUX MPOIIECCOB U
SBJICHUH, 17151 IPUHATHS MPAKTUUYECKUX PELIeHUI B TOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus
0€30MacHOCTH CBOETO 3JIOPOBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIIOIEHUS HOPM
IPaMOTHOTO TOBEACHHS B OKpPYXKAIOIIeW NPUPOAHON cpele, MOHMMaHHE HEeO0OXOIUMOCTH
UCIIOJIb30BaHUS JOCTUKEHUI COBpPEMEHHOM ouonoruu TUTSE palMoOHaIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JEMEHTApHBbIC OMOJIOTUYECKUE 3a7aud, COCTaBISATh CXEMBI TepeHoca
BEIIECTB U PHEPTUU B IKOCHUCTeMaX (I[ETH MUTaHU);

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE U IMpPaKTHYECKHe padoThl, cOONI0IAaTh MpaBHia MPHU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HH(POPMAINIO OHOIOTUYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaIMK, HAYYHO-TIOMYJSPHBIE MaTepHallbl), pacCMaTpUBaTh TJIOOAIBbHBIC
9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIE cOOOIIeHHUs, 0000ImIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TPAaMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne i/

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

KoanuecTBOo 4acoB

Bcero

padoThI

KonTpoabHubie

IIpakTH4eckue
padoThI

buonorus kak Hayka

0.5

’KuBble cucTeMBl U X opraHu3anus

XHUMHYECKUN COCTaB U CTPOEHUE KIIETKU

}KI/ISHG,Z[GSITGJ'II)HOCTI) KIICTKH

PasMHOkEHNE M MHAMBUAYAIbHOE Pa3BUTHE OPraHU3MOB

HaCJ'IeI[CTBeHHOCTB 1 USMCHYUBOCTH OPraHN3MOB

1.5

Cenexiust oprann3MoB. OCHOBBI OMOTEXHOJIOTUI

003 N R WIND

PesepBHOE Bpems

— W |0 | W O\ | OO0 | — | N

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

11 KUIIACC

Ne i/

HaunmeHoBaHMe pa3aesioB M TeM IPOrPaMMBbI

KoanuyecTBO 4acoB

Bcero

KonTpoabHubie
padoThI

IIpakTH4eckue
padoTbI

DBOJOLUOHHAS OUOIOTUS

Bo3HMKHOBEHUE U Pa3BUTHE KU3HHU HA 3eMIIe

0.5

Opranu3Mebl 1 OKpyXkarolas cpeia

Coo0111ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

wm AW N -

PesepBHOE Bpems

NN O | O O

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

2.5




INOYPOYHOE IIJIAHUPOBAHUE
10 KUIACC

Ne ni/n

Tema ypoka

KoanuecTBO 4acoB

Bce
IO

KonTposbHbIe
padoThI

IIpakTuyeckue
padoTsbI

JlaTa
H3yUYeHust

buonorus B cucreme Hayk

Meto1bl O3HAHUS KUBOU IPUPOJIBI.
[TpakTuyeckas padora Ne 1 «/cronb3oBaHue
Pa3IMYHBIX METOAOB IPU U3yYEHUU
OHMOJIOTrNYEeCKHX 0O0BEKTOBY

0.5

buonoruueckue cucTemsl, IPOLECCH U UX
U3Yy4YEHUE

XUMHUYecKuil cocTas KiIeTKU. Boma u
MUHEpaIbHBIC COJTN

benku. CocTaB u cTpoeHue OEIKOB

®epMeHTHI — OHMOJIOTHYECKHE KaTaTu3aTOPhI.

Jlaboparopnas padota Ne 1 «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
IIpUMepe aMHIIa3bl WIK KaTajaasbl)»

0.5

Vrinesoansl. JIunuabl

Hyxneunosbie kucinorsl. AT®

HcTopus u MeTOABI U3YUYEHHUS KIIETKH.
Knerounas teopus

10

Kierka xak OEJIOCTHAaA )KHUBasi CUCTEMA

11

CrpoeHue 3yKapuOTUYECKON KIIETKH.

0.5




Jlaboparopnas pabota Ne 2 «M3yueHue
CTPOCHHS KJIETOK PACTCHUH, )UBOTHBIX, TPHOOB
1 OaKTepHil O MUKPOCKOIIOM Ha FOTOBBIX
MHKpOTIpEnapaTax U uX OMUCAHUE)

12 OOMeH BelecTB Wi MeTaboIn3M 1

13 dorocuHTe3. XEMOCHHTE3 1

14 DOHepreTudyeckuii 00MeH 1
JKu3HeHHBIN UK KIETKHU. JleeHne KIeTKH.

15 Muros. JlabopaTopnas padota Ne 3 1 0.5
«Habmronenre MuTo3a B KJIeTKax KOHYHMKA )
KOpeEIlIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax»

16 buocunTtes 6enka. Peakius MaTpuyHOTO |
CUHTE3a

17 Tpancusus — 6uocuHTe3 OENKa 1

18 Hexnerounsie GopMbl )KU3HU — BHPYCHI 1

19 ®opMbI pa3MHOXKEHHSI OPTaHU3MOB 1

20 Metios 1
OObpazoBaHue 1 pa3BUTHE MOJIOBBIX KJIETOK.

21 OmnonorBopenue. JlabopaTtopuast padora Ne 4 1 0.5
«M3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKPOIIpemapaTax»

22 NuauBuyanbHOE pa3BUTHE OPTraHU3MOB 1

” ['eHeTnka — Hayka O HACJICICTBEHHOCTH U 1
U3MEHUYUBOCTH

24 3aKOHOMEPHOCTH HacleA0BaHUs TPU3HAKOB. 1
MoHorubpuaHoe CKperBaHue

25 Jurnbpunnoe ckpemuBanme. 3aK0H 1




HC3aBUCUMOI'0 HACJICAOBAaHUA ITPU3HAKOB

CuernieHHOEe HaClIeI0BaHNE IPU3HAKOB.
Jlaboparopnas pabota Ne 5 «M3yuenue

26 pe3yabTaTOB MOHOTHOPUIHOTO M JUTUOPUIHOTO 1 0.5
CKpEIIMBAaHUS Y IPO30(HITBI HA TOTOBBIX
MUKpOIIpenapaTax»

7 I'eneruka nona. HacnenoBanue mpu3HaKoB, |
CUEIUICHHBIX C TTOJIOM
N3menunBocTs. HenacnenctBeHHast
M3MEHYMBOCTH. JIaboparopHas pabota Ne 6.

28 N3yuenne MmoanbuKamoHHON N3MEHYHUBOCTH, 1 0.5
MIOCTPOCHHE BapHAIIIOHHOTO psia U
BAPUALIMOHHON KPUBON»
Hacneacreennas usmenuuBocts. JlaboparopHas

29 paborta Ne 7. «AHanu3 Mmytaruil y 1po30Quisl 1 0.5
Ha TOTOBBIX MUKpOIIPENapaTax»»

30 ['eneruka yenoBeka 1
PeseprubIil ypok. O60011eHIE TIO TEME

31 «HacnencTBeHHOCTh U UBMEHUYUBOCTH 1
OpraHu3MOB»

32 Cenexkuus Kak Hayka v MPOIIECC 1

3 MeTo1ibl U JOCTUKEHHUSI CEIEKLIMU PACTEHUN U 1
JKHBOTHBIX

34 buoTexHonorus kak orpacib NpOU3BOACTBA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4




11 KJIACC

Ne ni/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTpoabHubie
padoThI

IIpakTH4eckue
padoTsbI

Jara
U3ydeHmust

OBOIIOLMSA U METOABI €€ U3YyUEHUS

Hcropust pa3BUTHS NIpEACTaBICHUIN 00
3BOJTIOIINH

MuKkpo3BOIIOLUS

[Tomynsius Kak IeMeHTapHas equHUIA
BHJIa 1 HBOrOIMU. JlabopaTtopHas pabora
Ne 1 «CpaBHeHnue BUJI0B 1O
MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

JIBroKyIIMe CUIThI (DJIEMEHTapHbBIE
(haKTOpBI) IBOITIOLIUN

EctecTBennslit 0T60p U ero (hopmbl

Pe3ynbTarhl HBOTIONUN:
IpUCIOCO0ICHHOCTh OPTaHU3MOB U
BU000pazoBanue. JlaboparopHas pabora
Ne 2 «Onmcanue npucrnocoOIeHHOCTH
opraHusma 1 €€ OTHOCUTEIIBHOTO
XapaxkTepa»

0.5

Hanpasnenus u mytu Makpo3BOJIIOLUU

Heob6patumocTs 3BOMIONINN

10

Wcropus xu3HU Ha 3eMile U METO/BI €€
U3Y4EHHUS

11

['umnoTe3sl MPOUCXOKACHUS )KU3HU Ha
3emiie




12

PazButue xxu3HU Ha 3emiie o 3paM U
nepuoaam

13

OCHOBHBIE 3TaIbl 3BOIIOLUN
PacCTUTEIBHOTO U JKUBOTHOT'O MUDA.
[IpakTuueckas padora Ne 1 «/3yuenue
MCKOIIAEMBIX OCTAaTKOB PAaCTEHUI U
KHUBOTHBIX B KOJUICKIIUSIX»

0.5

14

CoBpeMeHHas CHCTEMa OPraHHYECKOTO
MHpa

15

DBOJTIOHS YeJIOBEKa (AaHTPOTIOTEHE3)

16

JBrxymye cuibl ((haKTophl)
aHTPOIIOTreHe3a

17

OCHOBHBIE CTaAUH DBOJIOILNH YEJIOBEKA

18

UYenoBeueckue packl ¥ NPUPOIHbBIE
aJlanTalnyy 4eaoBeKa

19

PesepBHeIil ypok. O000IIEHHE TTO TEMe
«BO3HUKHOBEHHE U PAa3BUTHUEC KU3HU HA
3emiie»

20

DKOJIOTHs KaK HayKa

21

Cpenpl 0OUTaHUS ¥ SKOJIOTHIECKHE
bakTopsI

22

Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdonoruyeckue
0COOEHHOCTH pacTeHUH U3 pa3HbIX MECT
obutanusy. JlaboparopHas padota Ne 4.
«BrustHIE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIeyCa»

0.5

23

BuoTtnueckue akropsr




DKOJIOTHYECKUE XapaKTEPUCTUKU
nonyssiuun. [Ipaktraeckas padorta Ne 2

24 . y 1 0.5
«[ToacuéT MIOTHOCTH MOMYNALUNA Pa3HbIX
BHUJIOB PACTEHUI
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 1
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1
OcCHOBHBIE TIOKA3aTENIN YKOCHCTEMBI.
27 Dxonoruueckue nupamuasl. CBoMCTBA 1
skocucteM. Cykueccust
28 [Ipupoanblie 3x0cHCTEMBI 1
29 AHTpPONOT€HHBIE SKOCUCTEMBI 1
30 Buocdepa — rimobanbHas 3xocucTeMa 1
3emiu
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1
o6uocdepsl
32 UYenoseuecTBo B Onochepe 3emin 1 1
13 CocyiecTBoBaHM€e NPUPOABI U 1
YeloBeYeCTBA
34 PeseprubIil ypok. O60011IEHUE TEMBI 1
«Coo00111ecTBa ¥ SKOJIOTUYECKHE CUCTEMBD)
2006006meHue
3HAHUU O CTPOEHUHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 " 2.5
KHU3HEICATEIIbHOCTH
PacCTUTEIBLHOTO

OpraHusmMa







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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