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MMOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXO0M0B K (opMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buomorus» cocraBuiIu:
koHuenryanbHbie monokeHus ®PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIEH, COIEp>KaHMUsI,
pe3yabTaToB o0y4yeHHs M TpeOOBaHMN K YPOBHIO IMOJATOTOBKH BBITYCKHHMKOB, MOJIOXKEHHUS 00
o0IMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparum, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e 3HAUYEHUWU B TIO3HAHMM XKUBOUM MPHUPOABI M 0OECIEYEHHH CYIIECTBOBAHUS UYEJIOBEUECKOTO
obmectBa. CoriaacHO Ha3BaHHBIM IMOJOXKEHUSIM, OINPEAETICHbl OCHOBHBIC (DYHKIIMU MPOTPaAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Gmosioruu 1aét MpencTaBlICHUE O MENsX, 00 O0IIel cTpaTernu 00y4YeHus,
BOCIIUTAHMUS M Pa3BUTUS O0O0ydYarolIMXcs cpeAcTBaMH ydyeOHoro mnpeamera «buonorusy,
ompezenseT o00s3aTeNbHOE TMPEIMETHOE COJIEpKaHHEe, €ro CTPYKTYpPY, paclpeaeicHue IIo
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro marepuania ¢
Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHUKH 00pa30BaTeIbLHOTO Mpollecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyJaronuXxcsl.

B nporpamme mno OHOJIOTMM TakK€ YUMUTHIBAIOTCA TpeOOBaHUSA K IJIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJIOB Y4€OHO-ITI03HABATEIHHON NEATEIHHOCTH/ydeOHBIX AEHCTBHI 00yUJaIONIUXCs IO
OCBOCHHIO COJICPKAHUS OMOJIOTMIECKOTO 00pa30BaHMUs.

B mporpamme mo 6monoruu (10-11 kmaccel, 6a30BbIi ypOBEHb) peaaTu30BaH MPUHITUTI
MPEeMCTBEHHOCTH B W3Y4YeHMH Ouonorud, Onaromaps dYeMmy B HEH mIpocMaTpuUBaeTcs
HANPaBIEHHOCTh HA PAa3BUTHUE 3HAHWH, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYIHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMl  JMYHOCTH, DSKOJOTUYECKOIO  MBILIUICHHUS,
IPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. IlosTomy Hapsigy ¢ H3ydeHUEM OOIIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHWI O CTPOSHUU KHUBBIX CUCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IPOLIECCOB B MpOrpaMMe IO OWMOJOTMM YJEJIEHO BHUMAaHUE HCIOJIb30BAHUIO IOJYYEHHBIX
3HAHUU B MOBCEHEBHOM JKU3HU JJISl PEIlICHUs MPUKJIAIHBIX 33/1a4, B TOM 4Kcie: TpopuiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIeBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS DKOJIOTUYECKHU IIEJIECO00Pa3HOTO MOBEJACHUS B OKPYXKAIOIICH MPHUPOIHOMN cpele,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATEIbHOCTH YeNOBeKa Ha COCTOSHUE NPUPOJIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHOW HAMpPaBICHHOCTH y4eOHOIO
npeamMera «bUONIOTHSY MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIOBUHN ISl PEIIeHUs
OJIHOM M3 aKTyallbHBIX 3a/1a4 MIKOJILHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpe/noiaraet
dbopMupoBaHue y OOYyYaroIIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K H3MEHEHUSM JTMHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe MecTo. OHa
obOecrieunBaeT (GopMUpOBaHHE Yy OOYYAIOIIMXCS MPEICTABICHWA O HAy4YHOU KapTUHE MUDA,
pacmupsieT ¥ 00001IaeT 3HaHUS O KUBOU MPUPOJE, €€ OTIMUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alil W OHBOJIIOLMM, CO3AAaET YCJIOBUS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHONW TPAMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHOro odpasa
YKU3HU, IKOJIOTUIECKOTO MBIIIJICHUS, ICHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJE U YETIOBEKY.

bonbuioe 3HadeHwe OWONOrHsT MMEET TaKKe JJs peIIeHUs BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 33/1ay CpeHEro ooIero oopa3oBaHus, cConuaau3anuu ooyJaromuxcs. M3yaenune



Oouosoruu obecrieunBaeT YCIIOBHS TUTSt dbopmMupoBaHUs HMHTEJUICKTYaJIbHBIX,
KOMMYHHKAITUOHHBIX W MH(POPMAIIMOHHBIX HABBIKOB, SCTETHYECKON KYIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUU C TPEJCTAaBICHUSIMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHbIe MOT0XKEHUS O MPeAHA3HAYEHUN Y4eOHOTr0o
npenmera «buonorus» COCTaBUIM OCHOBY [UIsl ONpENENCHHUs MOAXOI0B K OTOOpy U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOIO B MTPOrpaMMe TI0 OUOJIOTHH.

OTt60p conepkanust yaeOHOro TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0yYaroIIUecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe I (opMHUpOBaHUS OOIIEH KYIbTYpbl, OMPEIeionne
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYKAIOIIEH NPUPOTHOU cpefe, BOCTpEOOBAHHBIE B
MOBCEIHEBHOM KHM3HU U MPAKTUYECKOU nesitenbHOCTH. Ocoboe MeCcTo B ATOW CHUCTEME 3HAaHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIE CIyKaT OCHOBOM g (QOopMHUpOBaHUS
MPEJCTABICHUH O COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHE MHpa U I[IEHHOCTHBIX
OpPHUEHTAIUAX JIUYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHU3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypHpOBaHUE COJCpXKaHUS y4eOHOro Marepwajia B MporpaMMe IO OHONOTHH
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHu3allud WU 3BOJIOLMH. B COOTBETCTBHM C 3TUM B
CTpYKType y4eOHOTo mnpeamera «BHONOTHs» BBIIEICHBI CIEAYIONINE COAepIKAaTeIbHbIC JTNHUU:
«buonorus kak Hayka. MeToapl HAydYHOTO MO3HAHUsY, «KileTka kak OMONOrHYecKass CUCTEMAY,
«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJTIOLINS )KUBOH MPUPOABI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTI».

Henp u3yuyenus ydeOHOro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBIAJCHHE
00y4JalImUMHUCS 3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra v NpuoOpeTeHre YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH 00BEKTOB )KMUBOW MPUPOJIbI U PEILICHUS PA3IUYHBIX KU3HEHHBIX MPOOIIEM.

Joctuxenne menu u3ydeHus ydeOHoro mpemmera «buomorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl PelICHUEM CIeIYIOIUX 3a/1a4:

OCBOEHHE OOYYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOpUSX, YUEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TMIIOTE3axX, MpaBWiIax, CIy>KallMX OCHOBOHM Uisi (opMHpOBaHUS
MPEJICTABICHU O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAaX HAYYHOTO TIO3HAHUS,
CTPOCHUHM, MHOTOOOpa3MH U OCOOCHHOCTSIX JXUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3AINU,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUIX B OMOJIOTHY;

dbopMupoBaHue y 0O0yd4aromMXcs MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpOIecce aHaNM3a JaHHBIX O IMYTSAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3TJISOB,
UJeH U TOIXOIOB K H3YYEHUIO KHUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHHU3aINH;

CTAHOBJICHHE Yy oOOydJaronmuxcsi oOmeld KyJabTypbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUIH OOBACHATH U OLIEHWBATH SIBICHUS OKPYXKAIOLIEro MUpa *KUBOW MPUPOIBI Ha
OCHOBaHWH 3HAHUU M OMBITA, TOJYYCHHBIX IPU U3yUYECHUU OUOJIOTHH;

dbopMupoBaHUE Yy OOYYAIOMIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HaHUW B MPAKTUYECKOW JAEATEIbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOUOTEXHOJIOTHIA;

BOCTIHUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TO3HAHHS YEIOBEKOM KHBOWU MPHUPOJIEI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K HEeW, COOMIOIEHUS STHYECKUX HOPM TIPU MPOBEACHUN
OHMOJOTUYECKHUX UCCIIEIOBAHMUI;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHHWM JJISl MOBBIIIEHHS] YPOBHS 3KOJOTHYECKOM
KYJIBTYPBI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHUH B TIOBCEJHEBHOW J>KU3HU JUIS OLCHKH
MOCJIECTBUIM CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
3I0pOBBI0, 0OOCHOBAHHE U COOIIOICHUE Mep MPOPUIAKTHKH 3a00JIeBaHHH.

B cucreme cpeanero oOmiero obpazoanusi «buosiorus», nzydyaemas Ha 6a30BOM ypOBHE,
SBIISICTCSL 00sI3aTEIbHBIM yUEOHBIM TIPEJAMETOM, BXOISIIMM B COCTaB MPEIMETHOW OO0JIACTH
«EcTecTBeHHO-HAY4HBIE ITPEIMETHI».

s u3yyenus 6Monoruu Ha 6a30BOM YPOBHE CPEIHET0 OOIIEro 00pa3oBaHHs OTBOIUTCS
68 gacoB: B 10 kacce — 68 gacoB (2 yac B Heneno), B 11 kimacce — 68 gacoB (2 yac B HEJENi0).



COJEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiornsi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOIIECTBEHHBIMU, TEXHHYECKUMU U IPYTHMH
€CTeCTBEHHBIMH HayKaMmu, (umocoduel, STHKOW, 3CTETUKOH W mpaBoM. Posp Ouomorum B
dbopMHpPOBaHUK COBPEMEHHOW HAy4YHOH KapTHUHBI Mupa. CucTemMa OMOJOTUYECKUX HaAYK.

MeToap1 TO3HAHUS KUBOU MPHUPOABI (HAOII0IeHUE, SKCIIEPUMEHT, OMMCAaHUE, U3MEpPEHUE,
KJ1accuukanms, MOJETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Hoptpersr: Y. Hapsun, I'. Menaens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlaGopaTopHble U NpaKkTH4YecKue padoThbl:

[Ipaktuueckass paboraNe 1. «lcmonb3oBaHue pPAa3IMYHBIX METONOB MpPHU H3YyYCHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET u3ydeHHUs Ouonoruu. OTiIudme >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiictBa OumocucteM M HX pa3HooOpazue. YPOBHHM OpraHM3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIA,  OpPraHW3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHH ), OMOChEPHBIA.

JdemoncTpanum:

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

O6opynoBanue: moaenb Mosekybl JTHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHYECKUU COCTaB KJIETKH. XUMHYECKUe 3JIEMEHTBHL: MAaKpO3JIEMEHTHI,
MUKpO3JIeMeHThI. Bosla 1 MUHEpanbHbIE BEIIECTBA.

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

benku. CoctaB u cTpoeHue OeNKOB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMbIe
U 3aMEHUMBbIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonoruueckue GpyHKIUNU OEIKOB.

®epMeHTHI — Ouonornueckue KaramusaTtopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTD,
cyocrpatnas creuuduunocte.  Kodepmentsl. Buramunpl. Otnwuumst  GEepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

YrneBoabl: MOHOCaxapu bl (TIIOKO03a, prubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JaKTO3a) W TMojucaxapuibl (Kpaxmal, TJUKOTeH, Ieultoio3a). buomormueckue (yHKIMH
yIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, dochomunuabl, crepounbl. [ 'uapodguibHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢yHkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUIOB KaK
HMCTOYHHUKOB SHEPTUU.



Hyxneunnoseie kucnotel: [JHK u PHK. Hykneornasl — MOHOMEPBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenne um ¢ynkuun PHK. Bumst PHK. AT®: crpoenue u
byHKINN.

[utosorusi — Hayka o kjerke. KietouHas Tteopuss — mpuMep B3aMMOJACHCTBHUS HUIIEU U
(dakTOB B HAyYHOM MO3HAHUHU. MeTOo/1bl U3yUEHUS KIETKH.

Kretka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKU KIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.

Tumsl KIETOK: dJyKapuoTHyeckas U mpokapuotuieckas. OCOOEHHOCTH CTPOCHHUS
MpoKapruoTHUECKON KieTku. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIHMKC, WX (DYHKIUU.
[Tnazmarnueckass memOpaHa, e€ cBoiicTBa W (GyHKmmu. l[luTormmasma w €€ OpraHouIb.
OnnomemOpannbie opranouibl kietku: DI1C, ammapar ['omapmku, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWAbl KJIETKH: MHUTOXOHJApPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Buner mnactua. HememOpaHnHbie OpraHOUIBI KIIETKH: PUOOCOMBI, KIIE€TOYHBIH [IEHTp, [IEHTPHOJIH,
PECHUYKH, KIyTUKU. OYHKIIMKA OpraHOW0B KJIETKH. BriroueHus.

Snpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsanu, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl:  «PacnpenenceHue XUMHUYECKMX OJEMEHTOB B HEXHUBOM  IIPUPOIAE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuper u cxembl: «llepuonuyeckass Tabauna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocunTes Oenkay, «CTpoeHrne MOJIeKybl 6enka», «CTpoeHne GpepMeHTa,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3ykapuoTHUECKON
KIeTKH», «CTpOe€HHE KUBOTHOW KIETKW», «CTpOEHHE pacTUTEIbHOW KIETKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY», «CTpOEHUE A/1pa KIETKH», «Y TIIEBOABDY, «JIMIUIb.

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyJOBaHWE Ul NPOBEACHHS HaOIIONCHUM,
U3MEPEHM, YKCIIEPUMEHTOB, MUKPOIPENapaThl PACTUTENBHBIX, JKUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTHUBHOCTH (pepMeHTOB (HA
pUMEpPE aMIJIa3bl UM KaTalasbl)y.

JlaGopatopnast padota Ne 2. «M3ydeHHWe CTpOEHHUS KJIETOK pAcCTCHUH, KUBOTHBIX H
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHEY.

Tema 4. /KuzHeaeATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WIM METa0Omu3M. AcCUMUIAIUS  (TUIACTUYECKU OOMEH) H
JTUCCUMMJIIALINS (SHEPTeTHYECKUH 0OMEH) — JIBE€ CTOPOHBI €IMHOTO MpoIiecca MeTtadonn3ma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoInu3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOHBIH U rereporpodublid. Pons depmenToB B 0OMeHe
BEILECTB U MPEBPAIICHUHN SHEPTUU B KIIETKE.

®dotocunre3. CBeroBas u TeMHOBas (a3el (orocuHTe3a. Peaknum ¢doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.



XeMocuHTe3. XEMOCHHTE3UPYIOIUe OaKkTepuu. 3HAUYCHWE XEMOCHHTE3a I KU3HH Ha
3emue.

Ouepreruyecknii oOMeH B KjeTke. PacmieruieHume  BEIIECTB,  BBIICICHHE U
aKKyMYJINPOBAHHME SHEPTUU B KJIETKe. DTalbl S3HepreTuyeckoro oomena. I'nukonus. bpoxxenue u
ero Buapl. KucinopogHoe oOkuciieHHWE, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIbHOE
dochopmmupoBanre. DPPEKTUBHOCT SHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. l'eHernueckas wunpopmanus u JHK. Peanmuzauwms
reHeTudecKkoi mHpopmanuu B KJIeTKe. [ €eHeTHUeCKUi KOJ M €ro CBOWCTBA. TpaHCKPHUIIIIHS —
matpuuHblid cuate3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocnHTe3e Oernka.

Heknerounsle ¢opmbl ku3HM — BUpychl. Mcropust otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUPYcoB. bakrepnodaru. bonesnn
pacTeHHii, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycaMH. Bupyc nMMmyHonedunTa yenoBeka

(BUY) - Bo3Oymurtens CIIMJla. OOpaTHas TpaHCKpHUILMSA, peBepTa3a M HHTErpasa.
[Ipodunakruka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

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

Tabmuet  w cxembl: «Tumbl  muTaHus», «Mertabonu3amy»,  «MHUTOXOHIPUSY,
«DHepreTrueckuii 0OMen», «Xmiopormacty, «Dotocunrtes», «Ctpoenune [IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «[eHernueckwii kom», «Bupycsm,
«baktepuodarn», «Ctpoenne u ku3HeHHBIM muKa Bupyca CIIM]/la, Oakrepuodaray,
«Pemmukanusa JJHK».

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

Tema 5. PazMHoKeHNEe M1 HHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM LUK Kietku. MuTepdaza m mwuros. Ilporecchl,
npoTekaromue B uHTEpdasze. Permnmukanus — peakunss marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. JMIUIOWTHBIM W TArUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuu mwurosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaAUsAX MUTO3a. BUOIOrM4ecKuii CMBICII MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — aromnTo3.

@opMBI  pa3MHOKECHHSI OpPraHM3MOB: Oecroyioe W TMOoJIoBoe. Buabl  Oecronoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKLIHH.

[TonoBoe pa3MHOXKEHHUE, €T0 OTJIMYHUS OT OECIIOIOTO.

Meiios. Craguu meiosza. [Iporeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBeneHue
xpomocoM B Meiio3ze. Kpoccunrosep. buonornueckuii CMbICI U 3HaYE€HUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Yy KMBOTHBIX. [1o/10BBIE XKene3bl:
CEMECHHHUKU U sSUYHUKH. OOpa3oBaHHE W PA3BUTHE TOJOBBIX KIETOK — ramer (CIepMaTo30U,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS SUIEKIETOK |
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTrEHE3).
Oranbl 3MOPHOHATHHOTO PA3BUTHUS Y IO3BOHOYHBIX JKUBOTHBIX: JAPOOJICHHE, TacTpYISLUs,



opranorenes. [loctamOproHanbHOEe pa3BuTHE. THIBI MOCTAIMOPHOHAIBLHOTO PAa3BUTHS: MPSIMOE,
HenpsiMoe (TMYMHOYHOE). BiusiHue cpenpsl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOXKEHUS OPTaHU3MOBY, «/[BOItHOE OILIONOTBOpEHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIETKH
Oaktepuit»y, «CTpoeHHE TOJOBBIX KIETOK», «CTpOeHHE XPOMOCOMBI», «KIETOUHBIN MUK,
«Pemmukanus THK», «Muto3», «Meio3», «IIpsamoe n HenpsMoe pa3BUTHE», «l'aMeToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IMA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparsl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoJenb-anmiankanus «/lenenue kierkn», mogens JJHK, Mogens Meradaznoil XpoMOCOMBEI.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpPENapaTax.

Jlaboparopnass pabotra Ne 4. «V3yueHue CTPOEHHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBEHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropuss pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
SMOPHUOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag poCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHIOJIOTMYECKUH, I[MTOTCHETUYECKUH, MOJICKYISIPHO-
reHeTnyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ 'eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAacle[OBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MoHorubpuaHoe ckpelmuBaHue. 3aKoH eInH0-00pa3ust rTHOPHUIOB MepBOro NokoieHus. [Ipasuio
JIOMAHUPOBAHUA. 3aKOH paclleruieHus npu3HakoB. ['mmore3a uyucToThl ramer. l[lomHoe wu
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpunHoe CKpeniuBaHWE. 3aKOH HE3aBHUCHMOTO  HACIEAOBAaHUS  MPH3HAKOB.
[{uToreHeTn4eckre OCHOBBI UTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIONIEE CKpEIIMBAHHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHS TE€HOTUIIa OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJIeJOBaHMIO reHoB. Hapylenue cuenieHus reHoB B pe3ynbTaTe KpOCCUHIOBEpA.

XpOMOCOMHas TEOPHS HACIEACTBEHHOCTHU. [ eHeTuUeCKre KapThl.

I'enernka mosia. XpoMOCOMHOE OINpEEICHHUE MMoJa. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mmbl. HacimenoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
HIOJIOM.

M3menunBocTh. Buibl M”3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacleACcTBeHHas1. Poib cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTepUCTHKAa MOIU(PUKALIMOHHOW H3MEHUYMBOCTH.
Bapuanuonssiii psig u BapuandoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC MPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOANPUKANIMOHHONW N3MEHYMBOCTH.

HacnencrBenHasi, Wiy TeHOTUIHYECKAss, U3MEHUYMBOCTh. KOMOMHATHBHAS H3MEHYHBOCTb.
Meiio3 W TOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTanmoHHas
u3MeHuuBoCTh. Kiaccudukanuss myranuid: TreHHble, XpPOMOCOMHBIE, T'eHOMHbIe. YacToTa u



NPUYHHBI MyTaluidi. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIIEICTBEHHOU
n3MmenunBoctu H. . BaBuiosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enernka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YeEJIOBEKa:
TE€HEATOTUYCCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECCKUH, OMOXUMUYECKUM, MOJICKYJISIPHO-
reHetudyeckuii. COBpPEMEHHOE ONpeleJICeHUEe TEeHOTUIA: TOJTHOT€HOMHOECEKBEHUPOBAHHUE,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momoimipio I1I[P-ananusa. HacnencTBeHHble 3a0oneBaHus
yelloBeKa: TIeHHble Ooyie3HH, OO0JIe3HM C  HAClEACTBEHHONW IPelpacrnooKEeHHOCTHIO,
XpoMocoMHbIe ©Oone3Hu. ComaTuueckue U TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHIMMIBL 3M10pOBOTO 00pa3a KU3HU, THATHOCTUKH, MPOPHUIAKTHKH U JICUYCHHUS TeHETUIECKUX
Oone3Hell. MeaMKO-TeHETUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHU YeTIOBEKa.

JdemoncTpanum:

Ioptpetsi: I'. Mengpens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacUICIUIEHUS] M €ro LUTOTCHETHYECKasT OCHOBa», «3aKOH YHUCTOTBI TIaMeT»,
«durunOpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI IAUTHOPHUIHOTO CKPEIIMBAHUS,
«Merno3y, «B3anmMoneicTBUE allIeNIbHBIX I'€HOBY, «l'€eHeTuuecKne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenmoBekay, «['eHetuka monay, «3aKOHOMEPHOCTH HACIENOBAaHUS, CIEIUIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumpl wusMeHunBoctu», «MoauduxkanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpynn KpoBu», «MyTallioHHAs
U3MEHYHBOCTbY.

Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpuaHoe ckpemmuBanue», «HemnomaHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
Mukpomnpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIbEB U OKPACKU Teia), repdapuid
«I"opox moceBHOW».

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopaTtopnast pabora Ne 5. «M3y4ueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOIPEIIapaTax.

JlaGopatopHast pabota Ne 6. «/3yyeHne MOIUPHUKAITMOHHON U3MEHYHBOCTH, TOCTPOCHHE
BAPUAIIMOHHOTO PAJIa U BApUAIMOHHOU KPUBOI.

Jlabopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl Ha TOTOBBIX
MUKpOIIpenaparax.

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

Tema 7. Cesexkuust opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa U Mpouecc. 3apoKICHHUE CENIEKINU U ToMecTukamus. Yuenue H. M.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MPOUCXO0KICHHS TOMAITHUX KUBOTHBIX. COpT, MOPO/AA, LITAMM.

CoBpeMeHHBIE METObI CENEKIIMU. MacCOBBI M WHAWBUAYATbHBI OTOOPHI B CEJICKITUU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3kopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHUsA. CKpelMBaHWE YUCTBIX JHHUNA. [erepo3uc, wuim ruOpuaHas Cuia.
Heponcreennoe ckpemmBanue — ayrOpuauHr. OtnanéHHas ruOpuamsanmuss U e€  yCrexw.
NckyccTBeHHBI MyTareHe3 M IMOJYYEHHUE MOJUIUIONIOB. JlOCTHXKEHUS CENEKIMU PacTeHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. ['€HHAs HMHXKEHEpHUs. OTalbl CO3IAHUS
pexombunantHoi JIHK u TtpancrenHeix opranu3moB. Kierounass umxenepus. Kietounsle
KyJIbTypbl. MUKPOKJIOHANIbHOE pa3MHOKEeHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHBHBIX
CEIbCKOXO03SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO -
FeHEeTUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[optpetsr: H. Y. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmupel u cxembl: kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «llopoabl TOMaIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHU», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. VBanoBay, «[lomummonaus», «OOBEKTHI
ounorexHonoruny, «Knerounsle KylabTYpbl U KIOHUpOBaHUE», «KOHCTpyupoBaHWE U MEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBaHue: MYJSKU IJI0JI0OB U KOPHEIUIOAOB JUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuii «CelbCKOX03sUCTBEHHBIC PACTEHUS.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

Okckypcusi«OCHOBHBIE METOIbl U JOCTHKEHHUS CENIEKIIMM PACTeHHM M JKMBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
X035UCTBO, TA00PATOPHUIO arpOYHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. IBosroNMOHHAsA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLMOHHOW TEOPUM. OBOJIIOLIMOHHAS TEOpUs MU €€
MecTO B OMOJI0THH. BiMsHuE 3BOMIOIIMOHHON TE€OPUH Ha pa3BUTHE OMOJIOTHH U APYTHX HAYK.

CeuzerenscrBa dBomonuu. [lameoHTonornyeckue: mMOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, IepexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u GIop MaTEepUKOB U OCTPOBOB.

OMOpPHONIOTHYECKUE: CXOJCTBA M Ppa3iNyusi 3MOPHOHOB pPa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aAHAJOTWYHBIC, PYIMMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJACTBO MEXAHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomtonmonHas Tteopuss Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIDKyIIME CHMJIBI  3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE MpH
OTPaHUYEHHOCTH PECYpCOB, HeOonpelenéHHas H3MEHUYHMBOCTb, OOppOa 3a CylIeCTBOBaHMHE,
€CTECTBEHHBIN 0TOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) u e€ OCHOBHBIE OJOKEHHUS.

Muxkpossomronus. [Tomynsanus kak eIMHULA BUIA U 3BOJIOLUH.

JBwxkymme cuiabl (pakTopsl) SBOJIONMH BHJIOB B MpUpojae. MyTallMOHHBIN TpoIecC U
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsimoHHBIE BOJHBI M JApeiid reHoB. W3omauus wu
MUTpanus.

EcrecTBenHbIii 0TOOp — Hamparisitouuii (aktop sBomonur. DopmMbBI €CTECTBEHHOTO
otbopa.

[IpucrnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Ipumepsl mpucnocobaeHuit
y OpraHu3MoB. ApoMop(h 036l U UAN0-aAATITALHH.

Bun wu BumoobOpaszoBanme. Kputepum Buma. OcHoBHble (GOpMBI BHI000pa30BAHMS:
reorpapuueckoe, 3K0JI0rHuecKoe.



MakposBomonus. @opMbl 3BOMIONUU: (uUIeTHYECKasi, TUBEPreHTHAas, KOHBEpreHTHasl,
napaiensHas. HeoGpatumocTs 3BomoNMN.

[IpoucxoxaeHue  OT  HECNEUHAIU3UPOBAHHBIX  MPEAKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paaualus.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBepuios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emiie», «3apoabIITn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYyIIECTBOBaHHUEY,
«EctectBenHblit  0TOOp», «MHOrooOpazue COpPTOB pacTeHuit», «MHoroobpasue Mmopox
JKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApoMopdo3bI»,
«Mmnoananranun», «OO0mas aereHepanus», «/[Bmwkymme cuibl 3Bomtonuny, «Kaprta-cxema
Mmapmpyta myremectBus Y. JlapsuHay, «boppba 3a cymectBoBanue», «lIpucmocobiieHHOCT
Opranu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUTIAMH OKPACKH, HA0Op TUIOZO0B U
ceMsiH, Kosutekuus «[IpuMepsl 3alIUTHBIX MPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIENb «OCHOBHbBIE
HaIpPaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJelb «CTpOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX .

buoreorpaduueckass kapra Mupa, KoJuleKiuss «DOpMBl COXPAaHHOCTH HCKOMAEMbBIX
JKUBOTHBIX U PACTCHMI», MoJenb amuivkanus «llepexkpécTt XpoMocom», BIIayKHBIE IIpernapaTsl
«Pa3Butne Hacekomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaruu GOpMbI KPBUTHEB M OKPACKH TEa).

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

JlaGopaTopnass pab6ora Ne 2. «OmnmcaHue TPUCITOCOOJICHHOCTH OpraHm3Ma u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JoHayuyHble MpeACTaBICHUS O 3apOXKIEHUU XkU3HU. HayuHble TMNoTe3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJyie: abWoreHe3 W MaHCHepMus. XUMHYECKas HBONIONUA. AOHOTCHHBIA CHUHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3BoroNu. HadanpHble sTanel 6uonorunueckoit sBomoonmn. [ unoresa PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp M BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U HX
3BoItoLHsL. DOPMUPOBAHNE OCHOBHBIX IPYIII )KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emsie 1o Hpam W nepuoaam. Karapxed. Apxeickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJIypUNCKUH, I€BOHCKUHN, KAMEHHOYT OJIbHBIN, IEPMCKU.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickast 3pa 1 €€ nepro/ibl: MajleOreHOBbIM, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKUuX MpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pPaCTUTENFHOTO M KUBOTHOTO Mupa. ApomMopdo3bl y pacTeHHd W KUBOTHBIX. l[losiBieHwue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOooUnUA. OCHOBHBIE CUCTEMATHYECKHE
TPYIIIIbI OPraHU3MOB.

OBOJIIOIMSL  4YeJloBeKa. AHTpONOJorus Kak Hayka. Pa3Buthe mpeacTtaBieHHil o
MIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus: anrponorenesa. CxoAcTBa U pazinyus 4eloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MTOJIOKEHUE YEIIOBEKA.



Jewxkymme cuinbl  (pakTtopsl) aHTpororenesa. HacnencTBeHHass HW3MEHUMBOCTH U
eCTecTBeHHBIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHHE OPYIUN TPy/a, MBIIUICHHE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YETOBEK yMENbIH,
UYenoexk mnpsmoxondmmii, YenoBek HeaHaepTaiabckuid, YenoBek pasymubiii. Haxonku
MCKOMIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHpPOCTPAHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBIIHME pachl: €BPOICOUIHAs (€Bpas3wiicKas), HETPO-
aBcTpajionsiHass  (dPKBaTOpUalbHAsi), MOHTOJOMIHAs  (a3MaTCKO-aMepHKaHCKas).  YUepTsl
MPHUCTIOCOOJICHHOCTH TPEICTaBUTENICH YEeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmunet u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMbI», «Pa3BUTHE OpPraHUYECKOTrO
mupa», «PacturenpHas KieTka», <«OKuBoTHas kietka», «[IpokapuoTudeckas KIIETKa»,
«CoBpeMeHHasi CUCTeMa OpPraHUYecKoro mupay», «CpaBHEHHE aHATOMHUYECKUX YEPT CTPOCHUS
YyelloBeKa M UYeIOBEKOOOpasHbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJCOHTOJIOTMYECKUX HaXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHenmne moau», «/IpesHue moau», «llepsble
COBpPEMEHHBIE JII0IN», «UelloBeuecKue pachi.

O6GopynoBanue: wmysku  «lIpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKU WM U300paKeHHs] KAMEHHBIX OpyIuit
NEepBOOBITHOTO YenoBeKa (KaMHH-4ONIepsl, pyOmia, ckpebia), reoXpoHojIoruyeckas tabiauia,
KoJUIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[TpakTtnueckas padora Ne 1. «/3ydeHue ucKkomaeMbIX OCTATKOB PacCTCHUH M KMBOTHBIX B
KOJUICKILIUSAX».

DKCKypcusi «IBOJNIOIUS OPraHUYecKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKUI MY3€il).

Tema 3. Opranusmbl 4 OKpPY KaloLIasi cpejaa.

OKOJIOTHSl KakK Hayka. 3aJaud W pa3fielibl  3KOJIOrMU. MeToapl 3KOJIOTHYECKUX
UCCIJIEOBAHUM. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEIIOBEKA.

Cpeapl ~ oOuTaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3JylIHas, I[OYBEHHas,
BHYTpHUOpPraHU3MEHHasl.

Okonoruyeckrne Qaxkrtopbl. Kimaccudukamust skonornyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[elicTBHE IKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTophl:  CBET, TEMIlepaTrypa, BJIKHOCTb. DOTONEPUOAU3M.
[TpucniocoOnenust OpraHu3MoB K JeicTBHIO a0NOTHYECKUX (aKkTOpoB. buosornyeckue puTMsl.

buotnueckne  ¢akropbl. Buapl OMOTHYECKHMX  B3aUMOJACWCTBUN:  KOHKYPCHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opMebl. [lapazutusm, koomnepanus, MyTyalin3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAXJEOHUYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTUYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU monyasiuuu. OCHOBHBIE TOKa3aTeld MOMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MuTpauusd. JuHamuka
YUCIIEHHOCTHU MOMYJISILIUY U €€ PeryJsiusl.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.



Tabmumpl u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeasl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «l[lomynsmun», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH TOMYJISIUN
uHy30pun-Typenbkn», «lIumespie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

JlaGopaTtopnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
0o0UTaHUSD.

JlaGopatopHas pabota Ne 4. «BiusiHUEe CBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «IToacdéT MIOTHOCTH MOMYJISAIUA Pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo0miecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl  OuoleHO3a:  BHJIOBasd,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBas). Bunpl-nomuHanTel. CBsI3U B OHOIIEHO3E.

DKOJIOTHYEeCKHEe CcUCTeMbl (d9KocucteMbl). [loHsITHE 00 SKOCHCTeMEe W OHOTEOIEeHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPrMM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIOKa3aTeNyd HKOCUCTEMBI: Omomacca,
OPOAYKIHMs. OKOJOTHYECKHE NHUpAaMUAbI: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. (CBoicCTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryIsiius, pazputue. Cykueccus.

[Ipupoanble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
MIMPOKOJIUCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOO3IKocHCTeMBl. buonornueckoe u
X03SICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucreM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanackoro o omocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
KuBoe BemectBo u ero ¢ynkmuu. OcobeHHocTn Ouochepsl Kak TiI00aTbHONH SKOCHCTEMEI.
JluHamudeckoe paBHOBECHE M 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emimn. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue IpUpobl U yenoBeuecTBa. CoxpaHeHne OMOpa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHANIBHOTO YNpaBICHHs MPUPOJHBIMU pecypcaMu U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. . Bepnanckuii.

Tabmumpl u cxemsl: «IlumieBbie nienuy, «buoreHo3: coctaB u cTpykTrypay, «lIpupomHbie
coobmectBa», «lenu nutanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOIO Jiecay, «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOT€HHbIE BO3JAEHCTBUS Ha IPUPOLYY,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewumas
cocTaisitonas 6uocdepnn», «DakTophl Aerpaganuu mousy, «IlapaukoBelil A3GdhexT, «DakTops
PaznoaKTUBHOTO 3arpsi3HeHHs Onocgepbl», «Obmas ctpykrypa 6uocdeps», «PacnpoctpaneHue
KHU3HH B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopor yriepomga B OGuocheper,
«KpyroBopot azora B mpUpoe».

O6opynoBaHue: MOJIEb-aIIIINKALHS «Tunnunsie OHOLICHO3BI», repOapuii
«PacturenpHbple  cooOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX



CENIbCKOXO3SMCTBEHHBIX KYJIBTYp», TIepOapuu M KOJUIEKIMM pacTeHUH U  KHUBOTHBIX,
IPUHAJIEKALINE K Pa3HbIM SKOJIOIMYECKUM rpynnam ogHoro suaa, Kpachas kaura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUH U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOIT'PAMMBI 110 BHOJIOI'MHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

Cormacao ®I'OC COQO, ycraHaBmuBarOTCs TpeOOBaHUS K peE3ylbTaTaM OCBOCHHS
00y4aroIuMuUCs TPOrpaMM CpeHEro 00IIero 00pa3oBaHus: JMUYHOCTHBIM, METANIPEIMETHBIM U
MPECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JMYHOCTHBIX pE3yIbTAaTOB OCBOCHHS Mpeamera «bHOJOrus» BBIACICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HaJIMYue MOTHBAIMM K OOy4YeHUI0 OWOJIOrHM, LEJCHANpPaBICHHOE pa3BUTHE BHYTPEHHHUX
yOeXACHHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTHYECKOr0 00pa30BaHWs, HaJM4Me OSKOJIOTMYECKOro IMPaBOCO3HAHHUA, CIIOCOOHOCTH
CTaBUTH IIEJIU U CTPOUTD KU3HEHHBIC TUTAHEIL.

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS TpeaMmeTa «bHOJorus» HOCTHraloTcs B EAHMHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHSTHIMU B
o0IiecTBe MpaBWIaMH UM HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IpOLECCAM CaMOIIO3HAHMS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaXEHUs, OEpEe)KHOr0  OTHOIIEHHWA K  KyJAbTYpHOMY  HACIEIUWI0 W TPAAULHSIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickon denepanuu, MpUpoOaEe U OKPYKaIOLIEH cpeie.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeamera «bruomorusy TOJKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTH O0YyYaroImMXCcs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
pacumpeHue KU3HEHHOTO OIBbITa M ONbITa JEATENLHOCTH B MPOLECCE peau3alliil OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1)rpamaanckoro BOCIMTAHMS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOYyYAroOmerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0OsS3aHHOCTEH, yBa)XKEHHE 3aKOHA W
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOI TBOPYECKOH NESATEIBbHOCTH NMPU CO3JAaHUU YYEOHBIX MPOEKTOB,
pelieHnn yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITTOJTHEHUN OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSCHSATH €€,

YMEHHE YYUTHIBATh B CBOMX JCHCTBHSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJEH ¢ Pa3sHBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMHA U COLMATHHBIM
MOJIO’KEHUEM,



FOTOBHOCTh K COTPYIHHUYECTBY B IIPOIECCE COBMECTHOI'O BBINIOJHEHUS YUeOHBIX,
MO3HABATENIbHBIX U UCCIEIOBATEIbCKUX 3a/lay, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COACPIKAHMUS,

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTH POCCHUICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSIIEE MHOTOHALMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHUKAM MPHUPOABL,
JIOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BHUTHE
OMOJI0TUY, TOHUMAaHUS 3HAY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IBI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJa/la B IOCTPOEHHE YCTOMUHUBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMENHOMN *U3HU B COOTBETCTBUU C TPAAULIMSIMHU HAPOJIOB
Poccnu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MTOHUMAaHNE SYMOIMOHAIBHOTO BO3AECUCTBUS AKUBON IPUPOABI U €€ EHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHPOBAHMSA  KYJBTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

MOHUMaHWE W pealin3alus 3J0pOBOro M 0e30MmacHoro oopasa XKu3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perymsipHass ¢u3MUYECKass AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IEHHOCTH TPaBWJI HWHAMBUAYAJIBHOTO U KOJUIEKTUBHOTO 0O€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YIMOTPEOJICHUS alKOTOJs,
HAapKOTUKOB, KypEHHs);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U  CAaMOCTOSTENIbHO  BBIIOJHATH  TaKylO
JIeSATEIbHOCTB;



MHTEpEC K pa3iuyHbIM cepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIiei nmpodeccun U peaaTn30BbIBATh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIMYECKUX MPoOIeM U IyTel UX PeUIeHHUS;

CIOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpETaeMble IPU U3YUYEHUH OMOJIOTMU 3HAHUS U YMEHUS
IOpU pelieHuH MNpoOJeM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOIIOICHNE
IpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATUE NCWCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeXeE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEICTBUS MPeIPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAILATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM M UATATEIbCKON KYJIBTYPhI KaK CPEICTBA B3aUMOIECHCTBU
MEXy JIFOJIbMU U TIO3HAHUSI MUPA;

MOHUMaHue crnenupukn OMOJOTUM KaK HayKHh, OCO3HaHWMs €€ poiau B (PopMUpPOBaAHUHU
PalMOHATILHOTO HAyYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpEe KaKk O €JUHCTBE NPUPOJIBI, UeJIOBEKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEW U pelIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTH OMOJIOTHH U COBPEMEHHOW IMBUIIM3AIMH: 00eCTIeUeHUsI
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEi BBIXOAA U3 TTIO0AIBHBIX
HKOJIOTHUECKUX MPoOsIeM U obecrieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJOTHYECKUX 3HAHWUU B LIEJNSAX TOBBIIMICHUS OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00y4Jaroumxcs, opMUpyeMor IpU U3y4eHUH OHOJIOTUY;

IIOHUMAHUE CYIIHOCTH METOJOB ITO3HAHMS, HMCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a U OOBSCHEHUS SIBJICHUMN
OKpPY’KAIOIIET0 MHpa M NPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JeNnaTb OO0OOCHOBAHHBIC
3aKJIIOYEHHsST Ha OCHOBE HAy4YHBIX ()AaKTOB M HMMEIOLIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJB30BaTh OHOJOTHYECKHE 3HAHUS MJid pelICHUS
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYalLlUsX;



OCO3HAHME IICHHOCTH HAyYHOW JEATENbHOCTH, TOTOBHOCTh OCYIIECTBIISITH NMPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENMPEPBIBHOMY OOpa30BaHUI0O U CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHUH 1O OHWOJOTHMH B COOTBETCTBUU C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ylbTaThl OCBOEHHUSI ydeOHOro mpeamera «bHOiOrus» BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHS OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOLECC, CHUCTEMa, Hay4dHbI (hakT, MPUHIUIM, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, UCCleoBaHUEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
yueOHbIe JeiCcTBUS (MIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECIICUUBAIOIINE
dbopMupoBaHre (QPYHKIIMOHATBHONH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMMOOYJArOIINXCS,
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHUBEpCalbHble ydeOHbIe ACHCTBHS B IO3HABATEIBHOW U
COLIMAJIbHOM IIPAKTHKE.

MertanpeaMeTHbIe PEe3yNbTaThl OCBOSHUS IMPOTPAMMEBI CPEIHEro 00IIero oO0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBi1ageHne YHHBepPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1)0a30Bble JIOTHYECKHUE el cCTBUS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHanu3a,
CHHTE3a, CpaBHEHMS, KiacCU(pUKaAIMU, OOOOIICHMS), PaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHSITHH (BBIICATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABIMBATh CBS3H C JPYTHUMHU MTOHATHSIMH ),

OTIpEeNATh LETN MAEATEIhHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHUTD PE3yJIbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS ISl OObSACHEHUS (AaKTOB U SIBICHUU KHUBOM
TPUPOJIBI;

CTPOUTH JIOTUYECKUE PpACCYKIEHUs (MHIYKTUBHBIC, JCHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B pacCMaTpUBAEMbIX SIBICHUSIX, (GOPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEACTBA JUISl MPEACTABICHUS CYIIIECTBEHHBIX CBS3EH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH()OPMALIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH PELIECHUs MPOOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCS MaTepUaIbHBIX
¥ HEMaTEepPUAIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JESTENbHOCTH;

KOOPJAMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

2)0a30Bble HCCJIe0BaTEIbCKHE TeHCTBUS:



BJIAJICTh HaBBIKAMHU Y4EOHO-HCCIIEIOBATEIBCKONH U MPOEKTHOW JIEATEIILHOCTH, HaBBIKAMHU
paspeuieHus npoOieM, CocOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY METOJIOB
pEUIeHUs TPAKTUYECKUX 33]1a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIONIB30BaTh PAa3JIUYHbIC BUIBI ACATEIBHOCTH II0 TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
UHTEPIpPETAINU, TPEOOPa30BAaHUIO W NMPUMEHEHHUIO B YYEOHBIX CHUTYyaIUsX, B TOM YHCJE IPH
CO3IaHUH YUEOHBIX M COI[UAIBHBIX TPOEKTOB;

dbopMUpPOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KITIOYEBBIMU
TOHATUSIMHU U METOIAMHU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIE 3a7a4yl B 0Opa30BATECIIbHOW ACATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyalIM3MpPOBaTh 3a7ady, BBIABUTAThH
THIOTe3y €€ pelIeHHs, HaXOAWTh AapTyMEHTHI JUIsl J0Ka3aTejlbCTBa CBOMX YTBEPXKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIE B XOJIE PEHICHUS 3aJauyd pe3yabTaThl, KPUTHYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIEHHUBATh IPUOOPETEHHBIHN OIBIT;

OCYILECTBIISITh IICJICHANIPABICHHBIN ITOMCK IEPEHOCAa CPEICTB M CIIOCOOOB JCHCTBUS B
npo(hecCHOHATBHYIO CPey;

yMETh TEPEHOCHTH 3HAHUS B  T[O3HABAaTEIbHYI0O H  TPAKTHUYECKYI0 0O0JacTw
KHU3HEICATEILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;

BBIIBUTATh HOBBIC HJCH, MPEAJiaraTb OPUTHHAIBHBIC MOJIXOABl U PEUICHHS, CTaBHUTH
pOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ undgopmanmeii:

OPHUEHTHPOBATHCS B PA3IMYHBIX MCTOYHWKAX HHGPOpMAIHH (TEKCTEe Y4eOHOro MocoOus,
HAyYHO-TIOMYJISIPHOM JUTEepaTrype, OMOIIOTUYECKUX CIIOBAPSX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
NPEJICTaBICHUS, KPUTUIECKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(bopMyIHpOBaTh 3ampoChl M TNPUMEHATH DPa3IUYHBIE METOABI TPU TIOUCKE W OTOOpe
Ounonoruveckoi nHGOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS YUEOHBIX 3a/1a4;

NpHOOpeTaTh OMBIT HCMOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TMPEACTABICHUS OWOJIOTHYECKON
uHpopManuu (cxembl, rpaduKu, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYToe);

UCIIONIb30BaTh HAYYHBIN SI3BIK B KA4eCcTBE CpPENCTBA MpH paboTe ¢ OMOIOTHYECKOi
uHpOpMannel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe W MaTEeMaTWYCCKHE 3HAKH M CHMBOJIBL,
dbopmysel, abOpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOIIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMHU pACMO3HABAHUS U 3alUThl MHGOpMAIUU, HHPOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OsgiiaieHne YHHBEPCATbHBIMH KOMMYHHKATHBHBIMU 1€ CTBUSIMH:

1)o0menne:

OCYIIECTBIISITh KOMMYHHKAITUU BO BCEeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh B JHAJIOTE
WINA JUCKYCCUU TI0 CYIIECTBY OOCYXIAaeMOH TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBAThH
CYXJICHUS OTHOCHTEIBHO BBINIOJHEHHS TMpeaiaracMoil 3aiadd, YYHTHIBATb HMHTEPECHl W
COTJIACOBAHHOCTh MO3ULIUN APYTUX YIACTHUKOB TUAIIOTA WK TUCKYCCHH);



pacrno3HaBaTh HeBepOaJbHbIE CpEeACTBA OOILIEHUS, MOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PJIMKTHBIX CUTYAIlMd, YMETh CMATYaTh KOH(MIUKTHI U
BECTH I1EPErOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JOPYTUX JIOAEH, MPOSBIATh YBAXKUTEILHOE OTHOLICHHE K COOECeTHUKY U B KOPpPEeKTHOU (opme
(bopMyITHUPOBATh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOYKY 3pPEHUSI C HMCHOJb30BAHUEM SI3bIKOBBIX
CPEICTB.

2)coBMeCTHAas 1esITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW W MHIWBUIYaIbHOU pabOTHI MpH
pemeHn 6MoI0rnyeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOUMOCTh MTPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPH PEIICHUH YICOHOW 3a/1a4u;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEH Ka)KJI0T0 4jieHa KOJUIEKTUBA;

NPUHUMATh LU COBMECTHOM JESTENIbHOCTH, OpPTraHU30BBIBATH M KOOPJAUHUPOBATH
JNEUCTBUA 1O €€ TOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENsITh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

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

npejiaraTb HOBbIE MPOEKTHI, OLICHUBATh HJEH C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

OCYLIECTBIISATh TMO3UTUBHOE CTPATErMUECKOE IMIOBEJECHUE B PA3IUYHBIX CHUTYaLHUsX,
MPOSIBIISATE TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

OBiageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU /1eiiCTBUAMM:

1)camoopranu3zaums:

UCIIONIb30BaTh OWMOJIOTMUYECKWE 3HAHUS JJIsl BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HECHHBIX U Y4eOHBIX CUTYaIIUAX;

BbIOHMpAaTh Ha OCHOBE OMOJOTHYECKHX 3HAHUH 1IEeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUSAX M TMOCTYIKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO NIEATEIHHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B 0Opa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENILHO COCTABJISITH IIJIAH PEIICHUS TMPOOIEMBI C YIETOM HUMEIOIIUXCST PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUYTCHUN;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO M TIPOSIBIICHUIO IIUPOKOH IPYIUIIMN B Pa3HBIX 00JIACTIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYyallUsIM, BHOCHTH KOPPEKTHUBHI B IESATEILHOCTH, OIICHHBATH
COOTBETCTBUE PE3Y/IbTATOB LEJSIM;



BJIAJICTh HAaBBIKAMU I103HABATEJIbHON pe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
1 MBICIIUTCIIbHBIX MPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ, HUCIIOJIB30BATh HpI/IéMBI pe(b.HGKCI/II/I
JUISL OLIEHKU CUTYalluH, BHIOOPA BEPHOTO PEILICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHIKEHUIO;

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

3)npunsiTHe ce0s M IPYrux:

MMPpUHHUMATH C66}I, IHOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX NIPH aHAJIN3€ PE3Y/IbTaTOB JESITEIbHOCTH;

IIPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OIIMOKHY;

Pa3sBUBATH CII0COOHOCTH MIOHUMATh MUD C MMO3UIUU APYTrOoro 4CJI0BCKaA.

INPEJIMETHBIE PE3YJIBTATbBI

[IpeameTHbIe pe3ynbTaThl 0cBoeHUs mporpammbl COO mo 6uosioruu Ha 0a30BOM YpPOBHE
BKIIIOUAIOT crienupuyeckue s yaeOHoro mpenmera «buonorusy» HaydyHbIe 3HAHHS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHMIO, MHTEPIIPETAM U MpPeoOpa3OBaHUIO 3HAHUM, BHJIBI
JESATENIbHOCTH MO MOJYyYEHUIO HOBOTO 3HAHMSI U MPUMEHEHHIO 3HAHUW B Pa3jIMYHbIX Y4eOHBIX
CUTyallMsiX, a TaKKe€ B pEabHBIX U3HEHHBIX CHUTYyalUsX, CBA3aHHBIX C Ouonoruei. B
porpaMMe IpeIMETHBIC PEe3yIbTaThl IPEICTABICHEI IO TOaM 00YUICHHSI.

[IpenmetHbie pe3ynbTaThl OcBOeHHs ydeOHoro mnpenmera «buonorus» e 10 knacce
JIOJIKHBI OTpaX<aTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTMM B CHUCTEME HAay4YHOI'O 3HAHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUpa U
HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouomnoruu, PyHKIIMOHAIBHON TPaMOTHOCTH YEIIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEp)KaHWE OMOJOTUYECKMX TEPMUHOB U MOHATUMN: KU3HB, KJIETKa,
opraHu3M, Merabosm3M (0OMEH BEmIECTB W NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsiusi), yYpOBHEBas  OpPTraHU3alMs JKUBBIX  CHCTEM, CaMOBOCIPOW3BEICHUE
(penpoyKIHs), HACIEACTBEHHOCTb, I3MEHUYUBOCTh, POCT U Pa3BUTHE;

YMEHHME H3JaraTh OHOJOTMYECKHe TEeOpHH (KJIETOYHas, XPOMOCOMHasi, MyTalllOHHas,
IEHTpaJbHAsT JIOTMa MOJIEKYJIsipHOM Owosorun), 3axkoHel (I'. Mennens, T. Moprana, H. W.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHNUS KyIbTypHBIX pacteHuii H. U.
BagsuoBa), onpenensatb rpaHUIbI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM;

yYMEHHE BJIaJIeTh METOJaMH Hay4HOTO MO3HaHUSA B Ouosioruu: HabOIIOJEHUE U ONUCaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¢ MpOBEJeHHE OHOJIOTHYECKOrOo
HKCIIEPUMEHTA, BBIIBH)KCHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMbIMU
BEIMYMHAMHU, OOBSICHCHHE TNOJNYyYEHHBIX PE3YyIbTaTOB, HCIIOIH30BAHHBIX HAYYHBIX MOHSITHIA,
TEOPHI Y 3aKOHOB, YMEHHE JI€TIaTh BBIBO/IbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYUIECTBEHHBIEC NPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT M IYKApHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
NPEBpAIlCHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOTO U SHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHJNBHUAYAIbHOIO Pa3BUTHS
opranu3ma (OHTOTEHE3);

YMEHHE TPUMEHSThH MMOTYYCHHBIC 3HAHUS i1 OOBSICHEHUS OMOIIOTHUYECKUX TPOIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS IPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM KU3HU C LIEIbI0 00eCTIeYeHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM



rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE He0OXOIUMOCTH
UCIIONIb30BaHUsI JOCTHKCHU COBPEMEHHOW OHMOJOTHH M OMOTEXHOJOTHUH IJI PAIllOHATBHOTO
MPUPOJIOTIOIB30BAHMS;

YMEHHME pellaTh »JJIEMEHTapHble TEeHETHYECKHe 3aJayd Ha MOHO- M JIUTHOpHAHOE
CKpEeIlMBaHUE, CIETUIEHHOE HACJIE0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIMBAHUS
JUTSL TIpeJICKa3aHusl HacJieJOBaHUs PU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBIOJIHATH JIAOOPATOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBUia MpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLICHMBATh W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepXaHUsl, BKJIIOYAIONIYIO TCEBIOHAYYHBIC 3HAHMS U3 PA3JIMUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBOi MH(}OpMaNKNK, HAYYHO-TIONYJSPHBIE MAaTEPHUAIbl), ITHUECCKUE ACIIEKTHl COBPEMEHHBIX
UCCJIEIOBaHUM B OMOJIOTUH, MeTULIMHE, OMOTEXHOJIOTUH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OMONOTHYECKYI0 HMH(POPMAIUI0 W3 HECKOIbKUX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BaTh
NOHATUIHBIN anmapaTt OMOJIOTHH.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» 6 11 Knacce
JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTe W POJM OWOJIOTMM B CUCTEME HAy4YHOTO 3HAHUs
€CTECTBCHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIa/le POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COACPKAHNE OMOIOTUYECKUX TEPMUHOB U MOHSATHI: BUJI, TOMYJISIIHS,
reHo(OH, SBONIONHS, JIBUXKYIME CHIBI ((aKTOpbl) 93BOJIOIUHU, MPUCIOCOOIECHHOCTD
OpraHM3MOB, BHJ000pa3OBaHHE, OKOJOTHYECKHe (AaKTOPbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEIyLIeHTHI, LIeTIH MMUTaHUs, SKOJOrHUecKas nupamuaa, ouoreorneHos, ouocdepa;

YMEHHE W3JIaraTh Owuonornueckue Tteopuu (dBomonnoHHas Tteopust Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactea K. M.
bapa, dyepenoBanus riaBHBIX HampaBiieHHH U myteil sBomonuu A. H. CeBeproBa, yueHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMH HAay4HOTO MMO3HAHUSA B Ouooruu: HaOIIOJEHUE W OMUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHWI, OpraHu3anus ¥ MPOBEIEHUE OHOJIOTHYECKOTO
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PpEe3ylbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHI 1 3aKOHOB, YMEHHE JIeTIaTh BHIBO/IbI HA OCHOBAHUU MOJIYUEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTATH CYIIECTBEHHBIC TPU3HAKUA CTPOCHHSI OMOJOTUYECKIX O0BEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OIEHO30B U OSKOCHCTEM,
OCOOCHHOCTH  IPOIECCOB:  HACIEACTBEHHONM  HW3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (DaKTOPOB Ha
OpraHU3MBbI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX, AHTPOMOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOr€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHSThH MMOTYYCHHBIC 3HAHUS i OOBSICHEHUS OMOIIOTUYECKUX MPOIECCOB U
SIBIICHUU, JJI TPUHSITHS MPAKTUYSCKUX PEIICHU B TTOBCETHEBHOM KU3HU C LIETbI0 00eCIIeUCHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBbSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
rPaMOTHOTO TOBEACHHSI B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH



UCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu TUTSE paloOHaIBLHOTO
IPUPOONIOIB30BAHNUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTeMax (I1eTH MUTAHMUS ),

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE M IMpPaKTHYECKHE paboThl, cOON0aTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

yYMEHUE KPUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HMHPOPMALUIO OHOJOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi HWH(OpMaNMK, HAYYHO-TIOMYJSPHBIE MaTEpHallbl), pacCMaTpUBaTh TJIOOAIBbHBIC
HKOJIOTHYECKUE MPOOIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHHs, 0000mas
OMOJOTHYECKYI0O HMH(POPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM
Ne ni/n Kontposbubie Ilpakruueckne  (uuppoBbie)
NMPOrpaMMsbl Bcero
padoThI padoTsI o0pa3oBaTe/bHbIEPECYPCHI
bu6mmoreka [IOK
1 b 2 .
HOTIOTIUT Xak Hayka 0 05 https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
2 JKuBbIe crcTeMBI M UX OpraHU3aIUs 2 0 0 https://m.eds0o.ru/7§41c292
bubmunoreka LIOK
X I 17 1
3 UMUYECKUH COCTaB M CTPOCHUE KIIETKU 0 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 13 0 0
HBHEACATEILHOCTIICTIN https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHIUBUIYAIBHOE PAa3BUTHE 7 0 1 bu6mmoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTtBeHHOCTh M UBMEHUMBOCTh 20 0 15 bubmmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexkuusi opranu3MoB. OCHOBBI 6 0 0 bu6mmoreka [IOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1 0 0
C3EPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 68 0 4
ITPOIT'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJTACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM
Ne ni/n Kontposabnbie Ilpaktuueckne  (uuppoBbie)
NPOrpaMMsbI Bcero
padoThbI padoThI o0pa3oBaTe/ibHbIEPECyPChI
bu6mmoreka [IOK
. IBOIMOLUHOHHAs GHONOTHS 18 0 . https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 12 0 05 bubmuotexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranus OKpYIKarolas cpeaa 8 0 1 bubmorexa [IOK
I'aHU3MBbI U S
P PYRAOIa cpel https://m.edsoo.ru/7f41cc74
buo OK
4 Co00111eCTBa U DKOJIOTUTUYECKUE CHCTEMBI 17 0 0 htPtIp;I:I;I/?nTéeIzjasg).ru 17§41cc74
bub6munoreka LIOK
5 IT 13 0 0
OBTOpEHHC https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 68 0 95
[TPOTPAMME '



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

INOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/
I

Tema ypoka

KoanuecTBO 4acos

KonTtpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

buonorus B
CUCTEME HayK

but6mmoreka [IOK
https://m.edso0.ru/863e6122https://m.edsoo.ru/863
£632a

MeTtoapl mo3HaHUI
YKUBOU MPHUPO/IBI.
[IpakTnueckas
pabora Ne 1
«Hcnonp3oBanmue
Pa3IUYHBIX
METOJOB MpHU
W3y4eHUHN
OMOJIOrHYECKUX
00BEKTOBY

0.5

bubmmoreka I{OK https://m.edso0.ru/863e6122

CylHOCTb XKU3HU U
CBOIICTBA KUBOI'O

bubaunoreka I{OK https://m.edsoo.ru/863e6564

buonornueckue
CHCTEMBEI,
MPOLECCHI U UX
HU3y4YCHUE

bubaunorexa I{OK https://m.edsoo.ru/863e6564

XUMUYeCKUH
COCTaB KIJICTKH.
Bopna u ee pons B
KHU3HEACATCILHOCT

bubaunoreka I{OK https://m.edsoo.ru/863e674e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

U KIJIICTKHU

MunepaibHbIe
BCIICCTBA U UX
pOJIb B KJIETKE

bubaunorexa I{OK https://m.edsoo.ru/863e674e

benku. CocraB u
CTpOoeHHUe OENKOB

but6mmoreka [IOK https://m.edsoo.ru/863e6b72

®epMeHTBI —
OHOJIOTHYeCcKHe
KaTaJan3aTophl.
JlaGopaTtopHas
paborta Ne 1
«3yuenue
KaTaJIUTUYECKON
aAKTUBHOCTH
¢bepMeHTOB (Ha
puUMepe aMIIIa3bl
WJTU KaTajiasbl)»

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e6b72

YrneBoasl U ux
poJib B

KHN3HCOACATCIIbHOCT

U KIJICTKH.

bubmuoreka ITOK https://m.edsoo.ru/863e6870

10

Jlunuasl 1 X posb

B

KHN3HCOCATCIIbHOCT

U KJICTKH.

bubaunorexa I{OK https://m.edsoo.ru/863e6870

11

HyknennoBbiekuca

otbl. JIHK

but6mmoreka IIOK https://m.edsoo.ru/863e6d5c

12

Hykneunnosblie
kuciaotsel. PHK

bubmmoreka LIOK https://m.edsoo.ru/863e6d5¢



https://m.edsoo.ru/863e674e
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

AT® u npyrue

OpraHHYCCKHE
13 P bubmmoreka LIOK https://m.edsoo.ru/863e6d5¢
COCITMHCHHUS
KJICTKH.
O06o06marommii
YPOK MO TEME:
14 «Xumuaeckas bub6muoreka I{OK https://m.edsoo.ru/
OpraHu3arus
KJICTKH))
Hctopust u meToast
15 M3Yy4YEeHUs KIIETKHU. bubnmoreka [{OK https://m.edsoo.ru/863e6e88
Knerounasteopus
Knerka kak
IIEJIOCTHAs KUBas Bubnmoteka LLOK
16 cucrema. CtpoeHue https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e
kinetku. Knerounas 716¢
MeMOpaHa, siapo.
CrtpoeHue KIETKH.
I Bubnmoteka LLOK
HTOILIa3Ma,
17 N https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
KJIETOYHBIN LIEHTP,
716¢
prOOCOMBI.
CrtpoeHue KIETKH.
STIC Bubnmoteka LLOK
, KOMILJIeKC
18 https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e
T'onwxau,
716c
JIN30COMBI.
CtpoeHue KIETKH.
M Bubnmoteka LLOK
UTOXOHJIPHH,
19 AP https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e
IUIACTUJIBL,

OpraHoOu bl

716¢



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

JIBHKCHHS.

20

Crpoenue
3YKAPUOTHUYECKON
KJICTKH.
Jlaboparopuast
pabota Ne 2
«3yuenue
CTPOCHUSI KIIETOK
pacTeHui,
YKUBOTHBIX, TpPHOOB
1 6akTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOTpenaparax
Y VX OITMCAHHE

0.5

Bbubmunoreka LIOK
https://m.edso0.ru/863e6ffOhttps://m.edso0.ru/863e716
c

21

O06o6maromuii
YPOK T10 TeMe:
«CtpoeHue
KIICTKH»

22

OOMEH BEIECTB
I MeTa00JIN3M

but6mmoreka IIOK https://m.edsoo.ru/863e766¢

23

IIuTanue KIEeTKU.

bubmmoreka LIOK https://m.edso0.ru/863e766¢

24

dorocunTEs.

bubnuoreka ITOK https://m.edsoo.ru/863e7¢98

25

ABTOTpOdHOE
MMUTAaHHE.
XeMocuHTE3

bubmmoreka LIOK https://m.edsoo.ru/863e7c98

26

DHepreTu4ecKui
oOMeH

but6mmoreka IIOK https://m.edsoo.ru/863e7aae



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
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

27

Ku3HeHHbIA UK
KieTku. [lenenue
KJIeTKH. MuTO3.
JlaGopaTtopHas
paborta Ne 3
«Habnrogenne
MHTO3a B KJICTKaX
KOHYHMKa KOpeIIKa
JTyKa Ha TOTOBBIX
MUKpOTIpernaparax»

0.5

but6mmoreka IIOK https://m.edsoo.ru/863e7dc4

28

Buocunres Oenka.
Peaknus
MaTPUYHOTO
CHUHTE3a

bubnmoreka ITOK https://m.edsoo.ru/863e796e

29

Tpaucnsauus —
ouocuHTE3 O€eNKa

bu6mmoreka IIOK https://m.edsoo.ru/863e796e

30

Perynsuus
TPAHCKPUIIIINHA U
TPAHCIISAIUHU B
KJIETKE U
OpraHu3Mme.

31

Pemrenue 3agad Ha
MOJICKYJIIPHYIO
TCHETUKY

32

Pemenue 3amau Ha
MOJIEKYIISIPHYIO
TEHETUKY

33

Heknerounkslie
(bopMBI KHU3HU —

bubmuoreka ITOK https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

BUPYCBI

34

O06o00marommii
YPOK MO TEME:
«Knerka»

35

Dopmbl
Pa3MHOXKEHHUS
OpPraHHU3MOB

bubmunoreka LIOK
https://m.edso0.ru/863e81b6https://m.edso0.ru/863e831
e

36

Metios

but6mmoreka LIOK https://m.edsoo.ru/863e7f4a

37

ObpazoBanue u
Pa3BUTHUC ITOJIOBBIX
KJICTOK.
Jlaboparopuast
paborta Ne 4
«3yuenue
CTPOCHUSI TIOJOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e81h6

38

OriogoTBOpEHHE.

bubmmoreka LIOK https://m.edsoo0.ru/863e81b6

39

NunuBunyansHOE
pa3BUTHE
OpraHu3MoOB

bubmuoreka ITOK https://m.edsoo.ru/863e8436

40

NuauBunyansHOE
pa3BUTHE.
DOMOpHOHATBHBII
MEPUOI.

bubaunoreka I{OK https://m.edsoo.ru/863e8436

41

NuauBunyansHOe
pa3BUTHE.
[TocTamOpuoHanbH

bubmmoreka LIOK https://m.edsoo0.ru/863e8436



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

bII TIEPUOLL.

42

I'enernka — Hayka
0
HAaCJIEJACTBEHHOCTH
1 U3MCHYNBOCTHU

bubmoreka ITOK https://m.edsoo.ru/863e86f2

43

3aKOHOMEPHOCTH
HaCJIETOBaHUS
MIPU3HAKOB.
Mounorubpuanoe
CKpEIIMBaHNE

bubnuoreka ITOK https://m.edsoo.ru/863e8878

44

MHOXeCcTBEHHBIE
aJIJICTIu.
Ananuzupyroiiee
CKpelIUBaHUE.

bubaunorexa I{OK https://m.edsoo.ru/863e8878

45

Pemrenue 3agad Ha
MOHOTHOPHIHOE
CKpeIIuBaHue.

46

Jurudpumnoe
CKpeIIUBaHuE.
3akoH
HE3aBHCUMOIO
HaCJICIOBaHU
MIPU3HAKOB

but6mmoreka IIOK https://m.edsoo.ru/863e89a4

47

Pemrenue 3agad Ha
JTUTHOPUTHOE
CKpeIIuBaHue.

48

CueruieHHoe
HACJIELOBAHUE
MPU3HAKOB.

0.5

but6mmoreka IIOK https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

Jlaboparopuast
paborta Ne 5
«3yuenue
pe3yIbTaToB
MOHOTUOPHUIHOTO H
TUTUOPUTHOTO
CKpCUIUBAHUS Y
npo30¢uisl Ha
TOTOBBIX
MUKpOTIpernaparax»

49

Pemenue 3amay Ha
CLICTNICHHOE
HacjieJOBaHUE
MPU3HAKOB

bubaunorexa I{OK https://m.edsoo.ru/863e8c60

50

I'enetnueckue
KapThl

bubmmoreka LIOK https://m.edsoo.ru/863e8c60

51

BsaumopeiictBue
HeaJIEIbHBIX
T€HOB

52

I'eneTnka mosna.
HacnegoBanue
MPU3HAKOB,
CIICTICHHBIX C
IIOJIOM

but6mmoreka IIOK https://m.edsoo.ru/863e8c60

53

Pemenue 3amay Ha
CILICTJIEHHOE C
IIOJIOM
HacJIeJOBaHUE
MPU3HAKOB.

bubmmoreka LIOK https://m.edsoo0.ru/863e8c60



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

54

O06o06marommii
YPOK TIO TeM€:
«OcHOBEBI
FEHETUKHU.
HacnencTBeHHOCTE
»

55

N3MeHUYnBOCTb.
Henacnencrsennas
M3MEHYUBOCTb.
JlaGopaTtopHas
pabota Ne 6.
N3yuenue
MOIU(PHUKAITIOHHOM
U3MEHYUBOCTH,
MIOCTPOCHHE
BapHAaIlMOHHOTO
psinau
BapHallMOHHOM
KPUBOI»

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e8efe

56

Buael myranuid.
[TprunnbI
MyTalHi.

bubmmoreka LIOK https://m.edsoo.ru/863e8efe

57

Hacnencrsennas
W3MEHUYUBOCTb.
JlaGopaTtopHas
paborta Ne 7.
«AHanu3 myTanuu
y 1po30(huiel HA
TOTOBBIX

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MHUKpOIpenaparax»

58

I'enetukauenoBeka

bu6mmoreka IIOK https://m.edsoo.ru/863e8d78

59

Ananus
POIOCTIOBHBIX.

bubmmoreka LIOK https://m.edsoo0.ru/863e8d78

60

I'eneTnka u
310pOBbE
[TpoGiembt
TCHETHYCCKOM
0€30IacCHOCTH.

bubaunorexa I{OK https://m.edsoo.ru/863e8d78

61

PesepBHBIii ypOK.
O06o01eHue 1Mo
TEME
«HacnencTBeHHocT
b ¥ N3MECHYHUBOCTh
OpraHu3MOBY

62

Cenexims Kak
HayKa | Ipo1ecc

bubnuoreka ITOK https://m.edsoo.ru/863e9214

63

MeTtonsl ceneknuu
pacTeHUN.

64

MeTtonpl ceneknuu
JKUBOTHBIX.

65

Mertonl cenexuumn
MUKPOOPTaHU3MOB.

66

Hoctmxenus
CEJICKLIUN PAaCTCHUN
1 ) KUBOTHBIX

bubnuoreka ITOK https://m.edsoo.ru/863e9214

67

BbuorexHonorusa xak
oTpacib

but6mmoreka IIOK https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

MPOM3BOCTBA

68 Peseps.

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68










11 KIIACC

Ne
n/
I

Tema ypoka

KoanuecTBOo 4acoB

Bcero
padoTsI

KonTtpoabHbie

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTeIbHbIE
pecypcebl

OBOJIIOLNS U
METOJBI €€
W3YYCHHUS

bubmuoreka ITOK https://m.edsoo.ru/863ea20e

Ucrtopus pazsutus
npeAcTaBIeHUN 00
3BOJOOHUHN

but6mmoreka [IOK https://m.edso00.ru/863e9570

Yapns [lapBuH 1
OCHOBHBIE
MOJIOXKEHHUS €T0
TEOPUH

MuUKpO3BOTIOLMS

but6mmoreka IIOK https://m.edsoo.ru/863e9cle

[Monmynsums kak
37eMeHTapHast
€IMHUIIA BUA U
3BOJIIOLIUH.
JlaGopaTtopHas
paborta Ne 1
«CpaBHeHuUe
BUJIOB 110
Mopdonoruaeckom
Yy KPUTEPHUIO»

0.5

but6mmoreka IIOK https://m.edsoo.ru/863e99c6

T'eneTnueckuii
COCTaB

but6mmoreka IIOK https://m.edsoo.ru/863e99c6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

MONYJISILIAMN.

N3zmenenuns
reHogoHaa
MOIYJISA AN

bubnuoreka ITOK https://m.edsoo.ru/863e99c6

Pemrenue 3agaq Ha
MONYJISIIIUOHHYIO
TCHETHUKY.

10

JIBIOKYIIIE CHUITBI
(3;meMeHTapHbIe
(hakTOopHI)
sBomonuu. boprda
3a CyIlleCTBOBaHUE
u ee (hopMBI

but6mmoreka IIOK https://m.edsoo.ru/863e9dad

11

EctecTBeHHBIN
oTOOp | ero

hopmbI

but6mmoreka IIOK https://m.edsoo.ru/863e9ed0

12

N3onupyromue
MEXaHU3MBI

bubnuoreka ITOK https://m.edsoo.ru/863e9ed0

13

Pe3ynbratel
HBOJIIOIUH:
MPUCTIOCOOTICHHOC
Th OPTaHU3MOB U
BH1000pa3oBaHUE.
JlaGopaTtopHas
pabota Ne 2
«Onucanue
MPUCTIOCOOTICHHOC
TH OpraHu3Ma u €€
OTHOCHUTEIILHOTO

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

XapakTepa»

14

BunoobpazoBanue

but6mmoreka IIOK https://m.edsoo.ru/863e9cle

15

Hanpasnenus u

yTH
MaKpO3BOIIOIUU

but6mmoreka LIOK https://m.edsoo.ru/863e9cle

16

Tunesl
3BOJTFOLUOHHBIX
U3MEHEHUN.

bubmuoreka ITOK https://m.edsoo.ru/863e9cle

17

HeobparumocTs
3BOJOOHUHN

bubmuoreka ITOK https://m.edsoo.ru/863e9cle

18

O06o00marommii
YPOK IO TeMe
«OCHOBBI yUeHUS
00 IBOJIOLIUN»

19

Ucrtopust xxu3zamn
Ha 3emiie
METOJBI €€
WU3yYCHUS

but6mmoreka LIOK https://m.edsoo.ru/863ea5a6

20

T'ummoresn!
MPOUCXOXKACHUS
JKU3HU Ha 3eMiie

but6mmoreka LIOK https://m.edsoo.ru/863ea5a6

21

CoBpeMeHHbIE
HpeHCTaBHCHI/IH (0]
MIPOUCXOKIACHUN
JKM3HH Ha 3eMiIe

bubmoreka ITOK https://m.edsoo.ru/863ea5a6

22

PaszButne xu3Hu
Ha 3eMJIe 110 3paM
U TieproiaM

bubmmoreka ITOK https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

23

OcHOBHBIE 3Tarbl
SBOJIIOLAA
PacTUTENBHOTO U
KUBOTHOTO MUpa.
[IpakTrueckas
pabora Ne 1
«3yuenue
HCKOIIaeMbIX
OCTaTKOB
pacTeHui u
KUBOTHBIX B
KOJUIEKLIHSX»

0.5

bubmoreka ITOK https://m.edsoo.ru/863ea8bc

24

CoBpeMeHHas
cucrema
OpPTaHUYeCKOTO
MuUpa

bubmmoreka IIOK https://m.edsoo.ru/863ea48e

25

DBOJIOIUS
YeJIoBeKa
(aHTpOTIOTECHE3)

butmoreka ITOK https://m.edsoo.ru/863eac2c

26

JIBIOKYIIIE CHUITBI

(paxropsr)
aHTPOIIOTeHe3a

bubnuoreka ITOK https://m.edsoo.ru/863ead44

21-
28

OCHOBHEIE CTaguu
DBOJIIOLUU
YyeJIOBEKa

but6mmoreka LIOK https://m.edsoo.ru/863eac2c

29

YenoBeueckue
pacel u
MPUPOHBIE
aJanTanuu

but6mmoreka IIOK https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2

YCJIO0BCKAa

30

Pe3epBHbIit ypok.
O06o0611eHue 110
TEME
«Bo3HIKHOBEHHUE
Y pa3BUTHE KU3HU
Ha 3emie»

31

DKOJI0THUA KaK
HayKa.

bubmoreka ITOK https://m.edsoo.ru/863eafec

32

Cpenst oouTanus
U DKOJIOTHYECKHUE
(hakTophI

bu6mmoreka [IOK https://m.edsoo.ru/863eafec

33

AOGuoTnveckue
(hakTopHI.
JlaGopaTtopHas
paborta Ne 3.
«Mopdonorudeck
1e 0COOCHHOCTH
pacTeHui u3
pa3HBIX MECT
OOHUTaHUN.
JlaGopaTtopHas
paborta Ne 4.
«BnusgHue ceta
Ha pPOCT U
pa3BuTHE
YepEeHKOB
KoJeyca»

0.5

bubnmoreka ITOK https://m.edsoo.ru/863eb10e

34

Bbuotnueckue

but6mmoreka IIOK https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

(bakTophI.

35

MecToobuTanue u
HKOJIOTUYECKUE
HHUIIIN

bubmuoreka ITOK https://m.edsoo.ru/863eb348

36

OCHOBHEIE THIIEI
HKOJIOTMYECKUX
B3aUMOJCUCTBUI

but6mmoreka [IOK https://m.edsoo.ru/863eb348

37

KonkypenTtHbie
B3aUMOJICUCTBU

but6mmoreka [IOK https://m.edsoo.ru/863eb348

38

OKOJOTHYECKHE
XapaKTEPUCTUKU
TIOTTYJISITIAH.
[IpakTnueckas
pabota Ne 2
«IToncuér
IUIOTHOCTH
MOMYJSAHAN
Pa3HBIX BUJOB
pacTeHuin»

0.5

39

Coo0mrecTBa
OpPraHU3MOB —
OHOIIEHO3.

bu6mmoreka [IOK https://m.edsoo.ru/863eb46a

40

OKOJIOTHYECKHE
CUCTEMBI
(9KOCHCTEMBI).

bu6mmoreka [IOK https://m.edsoo.ru/863eb348

41

Crpykrypa
cooO1iecTBa

bubmuoreka ITOK https://m.edsoo.ru/863eb348

42

B3aunmMocBs3b

but6mmoreka IIOK https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

OpraHu3MoOB B
co00I1IIeECTBAX

43

IInmeBrle nenu

bubmuoreka ITOK https://m.edsoo.ru/863eb5fa

44

OcHOBHBIE
MOKAa3aTeNIu
9KOCHUCTEMEL.
OKOJIOTHYECKHE
MUPaAMU/IBI.
CBoiicTBa
DKOCHUCTEM.

but6mmoreka LIOK https://m.edsoo.ru/863eb5fa

45

DKoJIornyeckas
CYKIIECCHSI.

but6mmoreka LIOK https://m.edsoo.ru/863eb5fa

46

[Tpupoansie
HKOCHCTEMBI

but6mmoreka LIOK https://m.edsoo.ru/863eb5fa

47

AHTpPOIIOT€HHBbIE
9KOCHCTEMBI

bubmuoreka ITOK https://m.edsoo.ru/863eb5fa

48

Bnusinue
3arpsI3HEHUH Ha
JKHBBIE OPTraHU3MBbI

but6mmoreka IIOK https://m.edsoo.ru/863ebb5e

49

buochepa —
riaodanbLHas
JKOCHCTEMA
3emn.

but6mmoreka IIOK https://m.edsoo.ru/863ebb5e

50

OCHOBHEI€E dTanbl
pa3BUTHUS
ounocdepsl

bu6mmoreka [IOK https://m.edsoo.ru/863ebd16

o1

3aKOHOMEPHOCTH
CYILIECTBOBaHHUs

bubmuoreka IIOK https://m.edsoo.ru/863ebd16



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

o6uocdepsl

YeroBeuecTBO B

52 ouochepe 3emn
CocymiecTBoBaHHE

53 MIPUPOJIBI U bubnuoteka I{OK https://m.edsoo.ru/863ebale
YeJ0Be4ecTBa

o4 PesepBHBIii ypOK.
O060011IEHNE TEMBI

55 «CoobmecTBa u
IKOJIOTHYECKUE
CUCTEMBI»

56- [ToBTOpEHME.

S7 Krnerka

5g- Pemenue 3anau Ha

59 MOJIEKYJISIPHYIO
TEHETHUKY.
IToBTOpEHME.

60 PazmuoxeHue u

6 1- WHIUBHAAYaIbHOE
pa3BuTHE
OpraHHU3MOB.
IToBTOpEHME.

62- ['eneruxa.

65 Pewmenne
TeHETUYECKUX
3ajad.

66- [ToBTOpeHue

67 Cenexiusi.



https://m.edsoo.ru/863eba1e

68

Pe3epBHbIit ypok.

OBIIEE
KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

2.5







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buomnorus: o6mras 6uonorust. 10-11 knaccel: yueOnuk A.A. Kamenckuii, E.A.

Kpuxkcynos, B.B. [laceunuk.- M.:[Ipoda,2018

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
buonorus. YMK nns crapmeit mikonsl: 10 — 11 kimacesr (PI'OC). Metoauueckoe

nocobwue asa yuutens. bazoeiit ypoBens.// Enuzapos A. A., Kanununa M. A.,

2020.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

hltps//m/edsoo.ru

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru
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