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INOACHUTEJIBHASA 3AIIMCKA

I[Tpu pa3paboTke MporpaMMsbl O OHOIOTUH TEOPETUIECKYIO OCHOBY JUISI OTIPEICICHUS MTOAX00B K
dopMHupOBaHNIO cofepKaHUS ydeOHoro mpeamera «bHoNOTMS» COCTaBWIM: KOHLENTYaJbHBIC
nonoxenuss ®I'OC COO o B3auM00OYCIOBICHHOCTH LENei, copep:KaHus, Pe3ylbTaToB OOyUeHHS H
TpeOOBaHUI K YPOBHIO MOJTOTOBKM BBHIMMYCKHUKOB, MOJOXKEHUS 00 OOMHMX NeIsIX W MPUHIHIAX,
XapaKTepU3yIOUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpelHero odmiero odpaszoBanusi B Poccuiickoit
ODenepany, a TakKe MOJIMKEHUS 0 criennpuKe OHOIOTHH, €€ 3HAUCHUH B TO3HAHUH JKUBOW TPUPOJIBI U
o0ecrie4yeHnn CyIIeCTBOBAHUSI UeloBeueckoro obmectBa. CorjlacHO Ha3BaHHBIM IIOJIOKEHHSM,
ofpeJiesieHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBbI 0 OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMma mo Ouonormu faéT TpPEACTaBICHHE O ILEsAX, 00 oOmiel crpaTeruut OOydeHHs,
BOCIIUTaHUSI W Pa3BUTUSI OOydyaromIuMXcs CpeAcTBaMH ydeOHOro mpeamera «buomorus», ompenenser
o0si3aTeNnbHOE MPEAMETHOE COJIepKaHUE, €ro CTPYKTYpY, paclpelefieHHe Mo pasfeiaM U TeMaw,
PEKOMEHIIyeMYIO TIOCIIEA0BATEIbHOCTh M3YUEHHsI YYeOHOTO MaTepHuaja ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUINIPEJMETHBIX CBsI3€H, JIOTHMKH 00pa30BaTelIbHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronmxcs.

B nporpamme mo OuOJOrHM TakXe YUUTBHIBAIOTCSI TPEOOBAaHMS K IJIAHUPYEMBIM JINYHOCTHBIM,
METaIpeIMETHBIM U IPEAMETHBIM pe3yibTaTaM 00ydeHHs B (OPMHUPOBAHMU OCHOBHBIX BHUAOB y4eOHO-
MIO3HABATENIbHOM  JEATENBHOCTH/y4eOHBIX JeHcTBUII 00ydalomuxcs M0 OCBOCHHIO —COJEp)KaHUS
OMOJIOTHYECKOT0 00pa3OBaHMSL.

B mporpamme mo Owmomormm (10-11 xmaccel, 0a30BBIi ypOBEHb) pEANM30BaH IPHUHIIAI
MPEEMCTBEHHOCTH B M3yYeHHUHU OMOJIOTHH, O6Jarogapsi 4eMy B HEH NPOCMATPHUBACTCS HAIIPABICHHOCTh Ha
pasBUTHE 3HAHMH, CBSI3aHHBIX C (DOPMHUPOBAHHEM €CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS], LIEHHOCTHBIX
OpPHEHTAlM{ JIMYHOCTH, KOJIOTUYECKOr0 MBILIUICHHS, HPEACTaBICHUH O 3A0pOBOM 00pa3e >KU3HU H
OepeXHBIM OTHOIIEHHEM K OKpyXaromed mnpupomgHoil cpeme. [lostomy Hapsgy ¢ u3ydeHHEM
00111€0M0JIOTHUECKUX TEOPHUHl, a TaK)Ke 3HAHUI O CTPOCHMH >KUBBIX CHCTEM PAa3HOrO PaHra W CYyIIHOCTH
OCHOBHBIX NPOTEKAIOIIMX B HHUX MPOLECCOB B IMporpamMme MO OHOJOrMM YIEJNCHO BHHMaHHUE
WCIIOJIb30BaHMIO TOJTYYEHHBIX 3HAHWH B ITOBCEAHEBHOW >KU3HU JUIS PELICHUs MPUKIIAIHBIX 33734, B TOM
yucie:  NpoQWIAKTUKM  HACIEJACTBEHHBIX  3a00JE€BaHMI  YeIOBEKa,  MEAMKO-TeHETHYECKOIro
KOHCYJIFTUPOBaHUs, OOOCHOBAaHHUSI 3KOJOTMYECKH LEeNeCOO0pa3HOro IMOBENCHUS B OKpYXKaromei
NPUPOAHON cpelie, aHaIK3a BIUSHUS XO3IHCTBEHHON AESTENbHOCTH YEIOBEKa Ha COCTOSIHUE MPUPOIHBIX
Y UCKYCCTBEHHBIX SKOCUCTEM. Y CHJIEHHE BHUMAHUS K IPUKIIaJHON HAPaBICHHOCTH y4e€OHOTrO IpeaMeTa
«buonorus» NPOAMKTOBAHO HEOOXOAWMOCTBIO OOECIICUEHHUS] YCIOBHM Ul pEIleHWs OJHOW W3
aKTyaJlbHBIX 3aJay LIKOJIBHOTO OHOJIOrHYECKOro o0pa3oBaHMs, KOTOpas mpeanoiaraetT popMupoBaHue y
o0yyaromuxcsi CIOCOOHOCTM — aJanTHPOBaTbcd K  HM3MEHEHUSAM JWHAMHYHO  Pa3BHUBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

Buonorust Ha ypoBHE cpefiHero oomiero oopa3oBaHus 3aHUMAaeT BakHOe MecTo. OHa obecrieunBaeT
dbopMupoBaHue y 00y4aIOUUXCs MPEICTABICHUNH O HAaydyHOW KapTHHE MHpa, PACIIMpsieT ¥ 0000IaeT
3HaHUS O JKUBOW IPHUPOJE, €€ OTIMUYUTENbHBIX NPU3HAKAX — YPOBHEBOW OpraHU3alud U SBOJIIOLUH,
co3MaT yCIOBHS JUIS: TIO3HAHWS 3aKOHOB JKHBOW TIPUPOJNBI, (OpMHpOBaHUS (PYHKIIMOHATBHOMN
TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0€30MacHOro o0pasza IKH3HH, OSKOJOTHYECKOTO MBIILUICHHS,
LIEHHOCTHOT'O OTHOIIEHUSI K dKHUBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3Hadyenre OMOJIOTHS UMEET TAKIKE IJId pEICHUA BOCIIUTATCIIBHBIX U Pa3BUBAIONIUX 3a/1a4
cpelmHero ooIero oOpa3oBaHMs, COILMAIM3ANUK OOydYaromuxcs. V3ydenue Ouojioruu obOecrevyuBaeT
YCIIOBUA JIA q)OpMI/IpOBaHI/ISI HUHTCIIJICKTYaJIbHbIX, KOMMYHHUKAIIMOHHBIX H I/IH(i)OpMaHI/IOHHI)IX HaBBIKOB,
3CTETHYECKOM KYJIBTYPBI, CHOCO6CTByeT HUHTCTpalun OMOJIOTHYECKUX 3HAHWH C npeaAcTaBJICHUAMU U3
JPYruxX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (U3WKH, XMMHUU M reorpaduu. Ha3BaHHBIE TOIOXKEHUS O
npe/iHa3HaYeHUN Y4eOHOTO mnpenmera «BHOIOTHS» COCTaBHIM OCHOBY JUISi OIPEJCNICHHS MOJXOJIOB K
0TOOPY U CTPYKTYPHPOBAHUIO €TI0 COACPKAHUS, TIPECTABICHHOTO B IPOTpaMMe TI0 OMOJIOTHH.



Ot0op coaepxanus ydeOHOro mpeamera «buojiorus» Ha 0a30BOM YPOBHE OCYIICCTBIEH C
MO3UIMIA KYJIBTYPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOYyYaromuecs: JODKHBI OCBOHUTH
3HAHWA W yMEHHWSA, 3HAUMMBIE s (OPMHUPOBAHUS OOIIEH KyJIbTypHI, OMPEAEISIONINE aJeKBaTHOE
MOBEICHNE YeJIOBEKa B OKPYXKAroIIed MPHUPOTHOW cpee, BOCTPeOOBAHHBIE B TOBCEIHEBHOM JKW3HU U
MpaKTHIeCcKOi nearenpHocTH. Oco00e MeCcTO B ATON CUCTeMEe 3HAHWI 3aHMMAIOT IEMEHTHI COICPKAHMS,
KOTOpBIE CITy’KaT OCHOBOH ISl (hOPMHPOBAaHUS TPEACTABICHUA O COBPEMEHHON €CTeCTBEHHO-HAYIHON
KapTHHE MUpPA U IEHHOCTHBIX OPHEHTAINAX JTMIHOCTH, CIIOCOOCTBYIONINX TYMaHU3AINH OHOJIOTHIECKOTO
o0pazoBaHws.

CTpyKTyprpOBaHHE CONEp)KaHusl yIeOHOTO MaTepruaia B mporpaMMe o OMOJIOTHH OCYIIECTBICHO
C y4€TOM TIPHOPUTETHOTO 3HAYEHUS 3HAHWH 00 OTIMYUTENHHBIX OCOOCHHOCTSIX JKUBOW MPUPOIBI, O €€
YPOBHEBOW OpraHU3aIlMM W HBOJIONWH. B COOTBETCTBUHM C 3THM B CTPYKType y4eOHOTO IpeamMera
«buonorusy BeIIETIEHBI CIEAYIONMINE COAepKaTeIbHbIe THHAN: «bHoIorus Kak Hayka. MeToabl HayYHOTO
no3HaHms», «Kietka kak Owmonormdeckas cucreMay, «OpraHm3M Kak OHOJOTHYEeCKash CHCTeMay,
«CucreMa M MHOTOOOpa3ne OPraHUYECKOTO MHPa», «IBOIIONUS KHUBOW MPUPOIBD», «IKOCHCTEMBI H
MIPHUCYIINE UM 3aKOHOMEPHOCTH.

lenp wu3yueHust yueOHOro mpenmera «buonorus» Ha 0a30BOM YpOBHE — OBIAJCHHE
00y4arOIMMICS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIFHOW OpTaHU3AINH XUBBIX CHCTEM Pa3HOTO paHTa
U proOpeTeHrne YMEHUI HCIIONIb30BaTh 3T 3HAHUS IS TPAMOTHBIX JEHCTBHI B OTHOIIEHUH OOBEKTOB
JKUBOW TIPUPOJIBI U PEIICHHS PA3IHIHBIX KUZHEHHBIX ITPOOIIEM.

Hoctmxenne 1enn wu3ydeHHs ydeOHoro mpenvera «buonorms» Ha 0a30BOM YpOBHE
o0ecreyrBaeTCsl pelIeHUEM CICAYIONIHNX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCSA CHCTEMbl 3HAHMW O OHMOJIOTMYECKUX TEOPHUSX, YUYCHHSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIIaX, CIYXallMX OCHOBOH ais (OPMHPOBAHHS MPEICTABICHUN O
CCTCCTBGHHO-Hay‘-IHOﬁ KapTuHE€ MHUpa, O METOAAX HAYYHOI'0 IIO3HAHHA, CTPOCHUU, MHOFOO6pa3I/II/I u
OC06CHHOCT5{X JKMBBIX CUCTEM PA3HOI'0 YPOBHA OpraHu3aliy, BhIAAONIUXCA OTKPBITHAX U COBPECMCHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHue y OOyYarONIMXCS IO3HABATCNILHBIX, HWHTCJUIGKTYAIbHBIX M  TBOPUYECKUX
CIOCOOHOCTEH B Mpolecce aHann3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJIOTMM HAYYHBIX B3TJISIOB, UACH U
IMOAXO0A0B K U3YUYCHUIO KMUBBIX CUCTEM PAa3HOI'0 YPOBHA OpraHHU3alluu;

CTaHOBJICHHE Y OOYyYaroImmxcs oO0Ield KyJNbTypbl, (DYHKIMOHAJIBHONW TPAMOTHOCTH, Pa3BHUTHE
YMEHUI OOBSCHSTH U OIICHUBATh SIBJICHUSI OKPYKAOIIETO MUPa KUBOW MPUPOIbI HA OCHOBAHUH 3HAHUH U
OIlbITa, MOJYUYCHHBIX IIPU U3YUCHUUN 6I/IOJ'IOFI/II/I;

(dhopMupoBaHUe y 00yUYAIONIUXCS YMEHHM WILIIOCTPUPOBATH 3HAUYCHUE OMOJIOTHYCCKHUX 3HAHHMN B
HpaKTH‘IeCKOﬁ ACATCIBHOCTH YCJIOBCKA, PasBUTHU COBPEMCHHBLIX MCEIUIIMHCKUX TEXHOJIOTHH |
arpoOUOTEeXHOJIOTHiA;

BOCIIMTAaHHEC Y6e)I(]léHHOCTI/I B BO3MOXKHOCTHU MMO3HAHUS YEJOBEKOM JKHUBOM IMpUpOJbI,
HEOOXOJUMOCTH OCpPENKHOr0 OTHOILICHMsSI K HeH, COONIONEHUS 3THYECKMX HOPM NpU MPOBESIACHHUU
OHOJIOTHYECKUX MCCIICIOBAHMIA;

0CO3HaHKE IICHHOCTH OUOJOTMYECKUX 3HAHUH JUTSI TOBBIIICHUS YPOBHS SKOJIIOTHUECKON KYIbTYPHL,
JUtst pOPMHUPOBaHUS HAYYHOT'O MUPOBO33PCHHS,

MPUMEHEHUE TMPHOOPETEHHBIX 3HAHMM W YMEHHHA B IIOBCEJHEBHOW JKM3HH JUIS OICHKHU
MOCIIE/ICTBAN CBOEH JEATENLHOCTU 110 OTHOIICHUIO K OKPYXKAIOIIeH cpelle, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHUE U COOIOACHNE Mep POPUIAKTUKH 3a00JICBaHUIMA.

B cucreme cpeanero odmuiero oopazoBanus «bruonorusy», nsyyaeMas Ha 6a30BOM YPOBHE, SIBJISETCS
00s13aTeTbHBIM YYEOHBIM MPEIMETOM, BXOISIINM B COCTaB MpeIMeTHON oOactu «EcTecTBeHHO-HAYyYHBIS
MIPEIMETHD».

Jnst u3ydeHuss Ouwoioruw Ha 0a30BOM YPOBHE CPEIHET0 OO0Iero oOpa3oBaHWs OTBOAMTCA 68
yacoB: B 10 kmacce — 34 yaca (1 yac B Hezenro), B 11 ximacce — 34 waca (1 4ac B Henenro).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi kak Hayka.

buonorns kak wHayka. CBs3p OHOJOTHMH C OOIIECTBEHHBIMH, TEXHHUYECKUMH U APYTUMH
€CTeCTBEeHHBIMH HayKaMH, (pUiIocodueid, STUKOH, 3CTETHKON U TpaBoM. Poirb 6rosorun B YopMHUPOBaHUN
COBpEMEHHOW HayYHON KapTUHBI Mupa. CrcremMa OMOJIOTHIECKUX HAYK.

MerTonsl TIO3HAaHHWA JKWBOW TPUPOABI (HAONIONEHWE, HKCIEPHMEHT, ONHCaHWE, H3MEpEeHHeE,
KJTaccu(uKaIys, MOICTUPOBaHNE, CTAaTUCTHICCKas 00paboTKa JaHHBIX ).

JdemoHcTpanuu:

[optpetsi: Y. HJapsun, I'. Mennens, H. K. Konbuos, . Yorcon u @. Kpuk.

Tabmuis! U cxembl: «MeTOo bl TO3HAHUS XKUBOW TPUPOIBD».

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

[Mpaktuueckas padota Ne 1. «Mcnonp3oBaHue pa3TUIHBIX METOJOB IPU H3YYCHUH OHOIOTUYCCKUX
00BEKTOBY.

Tema 2. JKuBble cucTeMbI U UX OPTraHH3AIMA.

JKusble cucrembl (OMocucTeMBl) Kak MpeAMeT u3ydeHus O0Monorud. OTIHYHe KUBBIX CUCTEM OT
HEOPraHUYECKOW MPUPOIBI.

CpoiicTBa OMocHcTeM W UX pa3HOOOpasue. YPOBHH OpTraHU3alMd OMOCHCTEM: MOJEKYJSPHBIMH,

KJIETOYHBIN, TKaHEBBIN, OPraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBOMH, 3KOCHUCTEMHBIN
(6buoreoneHoTHYEeCKHit), OOChHEPHBIIL.
JdemoHcTpanuu:

Tabnuie! U cxeMbl: «OCHOBHBIC TIPU3HAKH KU3HI», «YPOBHU OPraHU3AIIH )KUBOU MPUPOABI».

Oo6opynoBanue: Mojieib Mojiekyiibl JIHK.

Tema 3. XuMu4eCcKHii cOCTaB U CTPOeHHE KJIETKH.

XHUMHMYECKUM COCTaB KJIIETKH. XUMHUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTHI. Bona n
MUHEpaJIbHBIE BEIIECTBA.

OyHKIMH BOJIBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [loaiepxanre ocMoTHYeCKOro OanaHca.

benku. CoctaB u crpoeHHe OenKOB. AMHHOKHCIOTHL — MOHOMepbl OenkoB. HezameHumble u
3aMEHHMbIE aMHHOKHCIOTHl. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYPbl OEIKOBOH MOJEKYJIbI
(nepBuuHas, BTOpUYHAs, TPETUYHAS M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKHE CBOWCTBA OEJKOB.
buonornueckue GpyHKIINU OEIKOB.

DepmeHThI — Onosioruueckue karanuzatopsl. CTpoeHne pepMeHTa: akTUBHBIA LIEHTP, CyOcTpaTHas
cneun¢uunocts. Kopepmentsl. Buramunsl. OTinnunst GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrneBogpl: MOHOcaxapuzabpl (TJIIOKO3a, pubo3a M JAe30Kcupubo3a), aucaxapuibl (caxaposa,
JIAKTO32) U ToJIMcaxapuabl (Kpaxmal, TIIUKOreH, [eJUTono3a). buoigornyeckrne GpyHKIMN YrieBOIOB.

Jlurmmmapr:  Tpurnmuuepuabl, ¢ocdomununel, crepouasl. ['mapoduiabHO-rHIPOGOOHBIE CBOMCTBA.
buonornueckue ¢yHkuum nunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB M JIMIWAOB KaK HCTOYHHKOB
SHEPIHH.

Hyxneunosele xuciorel: JHK n PHK. Hykneotnasl — MOHOMEpHI HYKJIEMHOBBIX KHCIIOT.
Crpoenue u ¢pynkunu JHK. Crpoenne u pynxkunn PHK. Buast PHK. AT®: ctpoenue n pyHKIum.

HuTonorus — Hayka o kierke. Kiierounas teopus — npumep B3auMOACHUCTBHS UIeH U (HAaKTOB B
Hay4YHOM IO3HAHHUU. MeTO/Ibl H3YUEeHHS KIIETKH.

Knerka kak nenmoctHas jkuBas cuctema. OOIIMe NpPU3HAKK KIETOK: 3aMKHYTas HapysKHas
memOpana, moniekysbsl JJHK kak reneTuueckuii anmapar, cucteMa CUHTe3a Oelka.

Tumbl  KJIETOK:  dyKapuoTHdecKas M OpokapuoThuyeckas. OcoOeHHOCTH — CTpOCHHS
NPOKapuOTHYECKOr KieTku. Kierounas crenka Oakrtepuil. CTpoeHHE 3YKapUOTHUECKOW KIIETKH.
OCHOBHBIE OTJINYHUS PACTUTENBEHOMN, )KUBOTHOM U TPUOHOM KIIETKH.



[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KIJICTOYHAs CTEHKA, TJIMKOKAINKC, HUX (QYyHKIUH.
[TnasmaTuueckas MmeMOpaHa, €€ cBoiicTBa u GyHkiuH. [luromnasma u eé opranonasl. OHOMEMOpPaHHBIC
opranouns! knerku: OIIC, ammapar ['ombmxu, imzocomsbl. [lomyaBTOHOMHBIE OpPraHOMIBI KIIETKH:
MHUTOXOHIPHH, TIACTUABL. [IponcxokaeHne MUTOXOHAPUN W TIacTuA. Buasl miactua. HememOpanHbie
OpPraHOWIB! KJIETKU: PHOOCOMBI, KJIETOYHBIM LEHTP, LEHTPUONH, PECHUUKH, >KXIYTHKH. DYHKIUH
OpraHoMIOB KJIeTKU. BritoueHus.

Anpo — perymaropusiii neHTp kieTkd. CTpoeHue szmpa: siiepHas 000J0YKa, KapuoIUla3Ma,
XPOMATHH, SIAPBIIIKO. X POMOCOMBI.

TpaHCHOPT BELIECTB B KJIETKE.

JdemoHcTpanuu:

Iloptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. lllnelinen, P. Bupxos, Ix. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl: «PacrnpenieieHne XMMHYECKUX 3JIEMEHTOB B HEKHUBOW mpupoze», «Pacnpenenexnue
XUMUYECKHUX IEMEHTOB B )KUBOM IIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabnuna XUMUYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOIbl», «buocunres Oenka», «CrtpoeHue Mosiekynsl Oenka», «Ctpoenue depmenta», «HykiaenHnosble
kucinotel. JJHK», «Crpoenue monekynbsl AT®», «CTpoeHHE >yKapHOTHYECKOM KieTku», «CTpoeHue
JKUBOTHOM KIeTKW», «CTpOEHHE pPACTUTENBHOM KIeTKn», «CTpOeHHE NPOKAPUOTHUECKOM KIIETKUY,
«CtpoeHue sapa KIETKu», «YTIAeBOAb, «JIUmuab».

OGopynoBaHue: CBETOBOW MUKPOCKOII, 000pYyIOBaHHE TS TIPOBEACHUS HAOIIOJSHIA, N3MEPEHHIA,
9KCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEILHBIX, )KUBOTHBIX U OaKTEPUAIBLHBIX KIETOK.

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Jlaboparophas padota Ne 1. «/3yueHre KaTaqUTHYECKOH aKTHBHOCTH ()EpPMEHTOB (Ha MpUMepe
aMUIIa3bl WK KaTalasbl)y.

JlaboparopHas padota Ne 2. «M3ydyeHne CTpOCHHS KICTOK PACTEHUH, )KMBOTHBIX U OAKTEPHil MO
MHUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnapaTax U X OMHCaHue.

Tema 4. /KusHeneaTeIbHOCTh KJIECTKH.

OOMeH BeIecTB, WM METa00u3M. ACCUMHIALUSA (IUIACTUYCCKHH OOMEH) U JTUCCHUMIIAIIUS
(PHEpreTHYecKuit 0OMEH) — JIB€ CTOPOHBI €IUHOTO Ipoliecca MeTadoimn3Ma. Poib 3aKOHOB COXpaHEHUS
BEIIECTB U PHEPTUH B IOHUMAaHUH MeTabonn3ma.

Tumbl oOMeHa BEHIeCTB: aBTOTPOQHEIN 1 TeTepoTpodHbIil. Poib ¢epMeHTOB B 0OMEHE BElIeCTB U
MIPEBPAIIEHUN YHEPTUHU B KIIETKE.

®otocunres. CBeroBast U TeMHOBas (asbl porocuHTe3a. Peakuuu portocunTesa. ek THBHOCT
¢dorocunTe3a. 3HaueHne HoTocHHTE3a NI )KU3HU Ha 3emite. BiusiHue ycnoBuil cpeibl Ha (GOTOCHHTE3 U
CIIOCOOBI MTOBBIIIEHUS €T'0 POYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHHTE3UpYIoIIne OakTepuu. JHaueHHe XeMOCHHTe3a JUIs )KU3HU Ha 3emiie.

OHepreTudeckuii oOMEH B KIETKe. PacrieruieHue BelecTB, BBIIEICHHE W aKKyMYyJIUPOBaHUE
SHEPTUM B KJIIETKE. DTambl 3HepreTnyeckoro ooMena. [ nmmukonu3. bpoxenue u ero Buasl. KuciopoaHoe
OKHCIICHHE, WM KieTouHoe Jwixanue. OxwuciurensHoe (ocdopunupoBanune. DPPekTHBHOCTS
SHEPreTHYECKOro oOMeHa.

Peakuun marpuunoro cunresa. ['enernueckas undopmanus u JHK. Peanuzanus renetndeckoit
MHpOpMaLUK B KJIeTKe. | 'eHeTn4yecKknil Koa U ero cBoiicTBa. TpaHckpunuus — MaTpuunblid cuate3 PHK.
Tpancnsauus — OuocunTtes Oenka. Dtanbl TpaHchsuuu. KoaupoBanue amMuHOKuCIOT. Ponb pubocom B
OunocuHTe3e Oelka.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Vctopus otkpeitusi BupycoB (. W. MBanoBckwit).
Oco0EeHHOCTH CTPOCHHUS M KU3HEHHOTO IIUKIIa BUPYCcoB. bakrepnodaru. bonesnu pacteHni, KUBOTHBIX U
4eNoBeKa, BhI3bIBaeMble BUpycamMu. Bupyc nmmynonepumnura yenoseka (BUY) — Bo3Oynutens CIINa.
OOparHast TpaHCKpHIILMS, peBepraza M uHTerpasza. llpodunakTuka pacnpoCTpaHEHHsS BHPYCHBIX
3a00JeBaHUH.

JleMoHCcTpanuu:



TToptpetsr: H. K. Konbuos, [I. 1. UBanoBckuit, K. A. Tumupszes.

Tabmumbr u cxembl: «Twmbl muTaHusy, «MeTtabomm3m», «MUTOXOHAPHI», «IHEPTETHUCCKUII
obmen», «Xmnoporutact», «Porocunres», «Ctpoerne JHK», «Ctpoerne n HyHKIIMOHHpOBAaHUE TeHAY,
«Cunres Oenmkay», «l'eHeTndeckuil kom», «Bupyce», «bakrepuodarm», «CTpoeHrEe W KU3HESHHBIA ITHAKIT
Bupyca CIIN/{a, 6akrepuodara», «Perumkanmsa JJHK».

O6opynoBanue: moaenu-amumakanm «Yasoenue IHK u Tpanckpummumsa», «buocunTes Gemkay,
«Ctpoenne KIeTKn», Moaenb cTpykTypsr JJTHK.

Tema 5. Pa3MHOKeHUe M HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KitetounsIif UK, WX KU3HEHHBIN UK KiIeTKU. MHTepdaza u muto3. IIporeccsl, mporekaromnie
B uHTepdase. Permmmkarus — peakius mMatpuanoro cuare3a JJHK. Ctpoerne xpoMocoM. XpOMOCOMHBIH
HaboOp — KapHOTHUII. JINTUTONIHBIN U TaIJIONIHBINA XpOMOCOMHBIE HAOOPBI. XpoMaTuabl. L{uTomornaeckre
OCHOBBI Pa3MHOKEHUS ¥ HHAWBHTyaJTbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnmetku — muto3. Cragum murtosa. [Iporieccsl, mpoucxonmsdmie Ha pPasHBIX CTaAMsIX
MHUTO03a. BHONOrM4ecKuil CMBICIT MUTO3A.

[Iporpammupyemasi THOETH KIETKHA — aIllONTO3.

®DopMBI pa3sMHOXKEHHSI OpraHHM3MOB: Oecroiioe W TOJoBOoe. Buabl Oecrmonoro pa3MHOKEHUS:
JISJICHNe HaJBOE, IIOYKOBAaHWE OIHO- ¥ MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHWE, BETeTaTUBHOE
pa3MHokeHHue. VIcKyCCTBEeHHOE KIIOHHMPOBAHUE OPTaHU3MOB, €0 3HAYSHHE IS CEJICKIIHU.

[TomoBoe pasMHOKEHHE, €T0 OTINYHSI OT OECIIOIOTO.

Meiioz. Ctaguu meiosa. [Ipoueccsl, mpoucxondiue Ha craausix Merosa. [loBeneHue XxpoMocoM B
Mmeitoze. Kpoccunrosep. buonornyeckuii cMpica 1 3HaueHHE MeHo3a.

I'ameTorene3 — mpomecc 00pa30BaHMs MOJOBBIX KJIETOK y JXKHBOTHBIX. I[lOJIOBBIE >KEJIE3bI:
CEMEHHMKH U snYHUKH. O0pa30BaHUE U Pa3BUTHE MOJIOBBIX KIIETOK — raMeT (CIiepMaTo30u 1, SHICKIICTKA)
— cmepMatoreHe3 W oBoreHes. (OcCOOEGHHOCTH CTpPOEHHS SHIEKIETOK M CHepMaTO30H[OB.
OmnonotBopenue. [lapreHorenes.

NuauBunyansHoe pa3BuTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BuUTHE (3MOpHOreHe3). DTarbl
3M6pI/IOHaJIBHOFO pa3BUTUA Y TIO3BOHOYHBIX JKHMBOTHBIX: I[pO6HeHI/Ie, racTpyjianusa, OpraHOrCHES.
[MocTaoMOpHoHanbHOE  pa3BUTHE. THINBI  MOCTAMOPHOHAIBHOTO  Pa3BUTHSA: MpsSMOE, HEMpsIMoe
(munHOYHOE). BiusiHue cpeipl Ha pa3BUTHE OPTaHU3MOB, (DAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHEIC
YpOJACTBA.

Poct u pasButme pacteHuil. OHTOreHe3 ILBETKOBOTO pPAaCTEHHUS: CTPOCHHUE CEMEHH, CTaIuu
pa3BUTHA.

JdemoHcTpanuu:

Tabmuielr u cxembl: «DOpPMBI pa3MHOXKECHHSI OPTaHU3MOBY», «J/IBOWHOE OIJIOJOTBOpPEHUE Y
[BETKOBBIX pacTeHui», «BereraTBHOe pa3MHOXKEHUE pacTeHHit», «JleneHue KieTku OakTepuiiy,
«CTpoeHre TOJOBBIX KIETOK», «CTpoeHue xpomocoMmbl», «Kierounsiit mukmy, «Pemmukarus JJHK»,
«Muro3sy, «Meio3y», «IIpsmoe n HenpsiMoe pa3BUTHE», «]'aMETOT€HE3 Y MIIEKOIMTAIOIIMX U YEIOBEKaY,
«OCHOBHBIE CTaJIMU OHTOTEHE3aY.

OOopymoBanne:  MHKPOCKOI,  MHKporpenapatsl  «CriepMaTo30uabl  MIICKOMHTAOIIETOY,
«Slitueknerka miekonuraromero», «KapuokuHes B KIETKaX KOpELIKa JIyKa», MarHUTHasT MOJENb-
amuikanus «/lenenune xinerkm», moaens JJHK, Monens metadazHoii XpoMOCOMEI.

JlabopaTopHbIe H IPaKkTUYeCKHe padoThI:

Jlaboparopnas padora Ne 3. «HabnrogeHre MuTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIYKa Ha TOTOBBIX
MUKpOIpenapaTax».

Jlaboparopnass pabora Ne 4. «M3ydyeHWe CTpPOEHUS TIOJNOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPraHN3MOB.

IIpenmer u 3amaun reHetuku. VicTopust pa3BUTHS T€HETHKHU. POIb IIUTONOTHYM M SMOPHOIIOTUN B
CTaHOBJICHUH TEHETHKH. BKIIaj pOCCHICKMX W 3apyOEKHBIX YYEHBIX B Pa3BUTHE T€HETHKH. MeETOMbI



TeHEeTUKH (THOPHUIONOTHYCCKUH, ITUTOTCHETUYCCKUN, MOJEKYJIIpHO-TeHeTHdecKkni). OCHOBHEIE
reHeTudeckue NoHITHs. ['eHeTuuecKass CUMBOJIMKA, HCIIONIb3yeMas B CXEMAaX CKPELIMBAaHUI.
3aKOHOMEpPHOCTH HAaCJEIOBaHWS NPU3HAKOB, ycTaHOBJIeHHble I. Mennenem. MoHornOpumgHoe
CKpeluBaHre. 3aK0H €IHHO-00pa3us THOPHUIOB MIEPBOTO MOKOJIeHUS. IIpaBmiio JOMHHHPOBAHUA. 3aKOH
pacuiermieHus npu3HakoB. ['unoresa unctoTsl rameT. [lonHOe U HENOJIHOE TOMUHUPOBAHUE.

JurnGpuaHoe ckpemmBanue. 3aKOH HE3aBIHCHMOTO HAcJeI0BaHUs MPU3HAKOB. LluToreneTndeckne
OCHOBBl  JUTHOPHIHOTO  CKpeImuBaHus.  AHanmmsupylolnee  cKpemmBaHue.  Vcmomp3oBaHne
AHAM3UPYIOIETO CKPETUBAHIS TSI OTPEieSIeH s TEHOTUIIA OCOOH.

CuerieHHOe HacienoBaHne mpu3HakoB. Pabora T. Moprana mo CHEIJIEHHOMY HAacCJeIOBAaHHUIO
reHoB. Hapy1ieHue clenaeHus: TeHOB B PE3YJIbTATE KPOCCUHIOBEpA.

XpoMOCOMHasl TEOpHsl HACIEACTBEHHOCTU. | €eHETUYECKUE KapThl.

T'enetuka mnoma. XpoOMOCOMHOE OIpEAENICHHE IM0da. AyTOCOMBI M IIOJIOBBIE XPOMOCOMBIL.
T'omorameTHsble 1 rereporaMeTHble Opranu3mMel. HaciaenoBanue Npu3HaKoB, CUEIJIEHHBIX C TIOJIOM.

M3menunBoCTh. BHIBI M3MEHUYMBOCTH: HEHACIEACTBEHHAs] W HACIEICTBEHHas. Poib cpenbl B
HEHACJIEICTBEHHOU HU3MEHYUBOCTHU. XapakTepuctuka MOIU(DUKATTMOHHOMN W3MEHYHUBOCTHU.
Bapuauvionnelii psg u BapuauuoHHas kpuBas. Hopma peakuuu mnpusHaka. KoauuectBeHHble U
KaueCTBEHHbIE MPU3HAKU U X HOpMa peakiuu. CBoiicTBa MOIU(DUKAIIMOHHON H3MEHIUBOCTH.

HacnencrBenHast, Wiy reHOTUITMYECKAs, N3MEHIHBOCTh. KOMOMHATHBHAS N3MEHYHBOCTE. Meio3 u
MOJIOBOM TpOIECC — OCHOBA KOMOWHATHBHOW WM3MEHYMBOCTH. MyTalMoOHHAs W3MEHYHBOCTb.
Knaccudukamuss wmyranwii: TeHHBIE, XPOMOCOMHBIC, TE€HOMHBIE. YacToTa W TPHYUHBI MYTaluH.
MyTtareHnbie (akTopbl. 3aKOH TOMOJOTHYECKHX PAJOB B HacleACTBEHHOH wu3amenunBoct H. U.
Basunosa.

BHesnepHas HacneACTBEHHOCTh M U3MEHUYUBOCTb.

I'enetuka 4yenmoseka. Kapuotunm denmoBeka. OCHOBHBIE METOABI TE€HETHKHM  4eJOBEKa:
TCHEAIOTUYECKUH, ONM3HENOBBINH, NUTOTCHETHYECKHH, OMOXHMHUYECKUH, MOJIEKYISPHO-TCHETHUECKHM.
CoBpeMeHHOe oOIpesesieHle TeHOTHIIA: TOJIHOIEHOMHOE CEKBEHHPOBAaHWE, T'€HOTHUIIMPOBAaHUE, B TOM
yuciie ¢ nomoinbto [1IP-ananuza. HacnencTeeHHbie 3a001eBaHus YSJIOBEKA: TCHHbIC 00JIe3HU, OOJIC3HH C
HACIIE/ICTBEHHONW MPEPacOOKEHHOCTBIO, XPOMOCOMHBIE Oonie3Hu. ComaThdeckne W TeHEepaTUBHBIC
myTtanuy. CTBOJIOBBIE KIETKH. [IpHHIMIEI 310poBOro 00pas3a KM3HU, TUATHOCTHKH, NMPO(QHUIAKTHKH U
JieueHHs TeHETHYECKUX Oosie3Hell. MeInKO-TeHeTHUECKOe KOHCYIbTHPOBaHUE. 3HAYCHUE METUIIMHCKON
TeHETHKH B TIPEJIOTBPAILICHUN 1 JICUCHUN TEHETHYECKUX 3a00JIeBaHU YeIoBeKa.

JdemoHcTpanuu:

Ioptpersi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-PecoBckui,
H. U. BaBunos.

Tabmuiel U cxembl: «MOHOTHOPHUIHOE CKPEIIMBAaHUE M €r0 IUTOTeHETHYECKasi OCHOBa», «3aKOH
paciieruieHdss W ero IMTOTeHEeTHYecKas OCHOBa», «3aKOH YHCTOTHI TameT», «/lurnbpumxoe
cKpelnuBanuey, «Lluroornyeckue OCHOBBI JUTHOPUIHOTO CKPEIMBaHusD», «Meio3y, «B3aumoeiicTBre
aJJIeNbHBIX TEHOB», «l eHeTHueckne KapThl PAacTEHHH, >KMBOTHBIX M 4YelloBeKay, «['eHeTmka momay,
«3aKOHOMEPHOCTH HACJIEIOBAaHMA, CIEIUIEHHOTO C MoioM», «KapuoTwurbel 4enoBeka W JKHBOTHBIXY,
«Bugsl m3MeHunMBOCTHY, «MoanpukanoHHas H3MEHYMBOCTh», «HacnemoBanue pesyc-akropay,
«"eHeTHKa rpyII KpoBu», «MyTallMOHHAS U3MEHUYNBOCTbY.

ObopynoBanue:  Moaenu-ammvkaudd — «MoHoruOpugHoe — ckpemmBaHue»,  «Hemonnoe
JOMUHHpOBaHHe», «JuruOpugHoe ckpemuBanue», «llepekpéct XpoMocom», MHKPOCKON U
MUKpornpenapar «/po3oduna» (Hopma, Myranuu (HOpMBl KPBUIBEB U OKPAcKH Tena), repbapuii «I opox
MTOCEBHOIM.

JlabopaTopHbIe H IPaKkTUYeCKue padoThI:

JlaGoparopnast pabora Ne 5. «M3yueHuwe pe3ynbTaTOB MOHOTMOPHUIHOTO W AWTHOPHIHOTO
CKPELIMBaHUS Yy Ipo30(QHIIbl Ha TOTOBBIX MUKpOIpEnaparax.

JlaGoparopnast pabora Ne 6. «lM3ydeHne MOAM(PUKAIMOHHON HW3MEHUYMBOCTH, IOCTPOCHHUE
BapUAILMOHHOTO Psla U BApUALIMOHHOW KPUBOID».



JlaGopaTtophast pabota Ne 7. « AHanu3 MyTanuid y 1po30¢pHiIsl Ha TOTOBBIX MUKPOIIpENapaTax».

IIpaktrueckas padora Ne 2. «CocTaBlieHHE U aHAIHN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cejiekuusi oprann3MoB. OCHOBBI 0MOTEXHOJIOTHH.

Cenekiusi Kak HayKa W TIpOIEecC. 3apoKICHHWE CeNeKIMH W jJoMecTHkanua. Yuenue H. H.
BaBmimoBa o0 T1eHTpax TPOWUCXOXKACHWS W MHOTOOOpasWsl KyIbTypHBIX pacTeHui. LleHTpsr
MIPOUCXOXKIEHHUS TOMAIITHUX XKUBOTHBIX. COPT, IOPO/a, IITAMM.

CoBpeMeHHbIE METO/IBI CeJIEKIINH. MacCOBBIN M WHANBHIYaJIbHBIH OTOOPHI B CETEKIIUN PACTeHUH
1 KUBOTHBIX. OIleHKa dKCTepbepa. BIM3KOpOICTBEHHOE CKpeIMBaHWe — WHOpWUAWHT. UucTas JTHHUA.
CkpemiBaHue YHCTHIX TWUHUHA. l'ereposnc, wminm ruOpumHas cuia. HepoacTBeHHOE CKpelmnBaHUE —
ayropumuar. OtmanéHHas ruOpuam3anus W e€ ycmexd. VICKyCCTBEHHBIM MyTareHe3 W IOJydeHHe
MOJTUTUTONIOB. JIOCTHKEHHS CENEKIINH PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexnomorusi Kak oOTpacib TPOW3BOACTBA. | eHHas WHXEHepus. OTambl CO3IaHUS
pexombunanTaoit JIHK u TpancreHHsix opranm3moB. Knetounas wmkeHepus. KieTodnble KyTbTypBI.
MukpoxkioHaIbEHOE pa3MHOXXEHNE pacTeHuil. Knonuposanue BBICOKOIIPOAYKTHUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPTaHU3MOB. OJKOJOTHYECKHe U dTHUeckne mpobiembl. [ MO — reHeTHYeckd
MOIU(DUIINPOBAHHBIE OPTAHU3MBI.

HeMoHCcTpauuu:

Ioptpetsi: H. U. Bapunos, U. B. Muuypumn, I'. 1. Kapneuenko, M. ®@. l1BaHOB.

Tabmusl u cxembl: KapTa «L{eHTpBI MPOUCXOXKIEHUSI U MHOTO0Opas3us KyIbTYPHBIX PaCTEHHI»,
«ITopompl moMamrHUX >KUBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHi», «OTnanéHHas TUOpUAN3AIH»,
«Pabotel akagemuka M. @. HBanoa», «llomumnongus», «O0bekThl OMOTeXHONOTHH», «KierouHble
KyJIbTYpbI U KJIIOHHUpOBaHUeEY, « KOHCTpyHpoBaHUe U IEpEHOC T€HOB, XPOMOCOM.

O0opynoBanue: MyJISDKH TUIOIOB M KOPHETJIONOB AUKUX (OPM M KYJIBTYpPHBIX COPTOB PaCTCHHIA,
repbapuii «CelbCKOXO035ICTBEHHBIE PACTEHUSD).

JlaGopaTopHble U MPAKTHYECKUE PAOOTHI:

Oxckypeusi «OCHOBHBIE METOABI W JOCTKEHHMS CENeKUIMH pacTeHUH U JKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBINA YIaCTOK, B TEIUIMYHOE XO35HCTBO,
n1ab0paTopuIo arpOyHUBEPCUTETA WIIM HAYYHOTO IICHTPa)».

11 KJIACC

Tema 1. DBoIOUOHHASA OHOIOTHSA.

IIpennocbulk BO3HUKHOBEHHS 3BONIOLMOHHONW TEOpUH. ODBONIOIMOHHAS TEOpPHs U €€ MEeCTO B
Ouosiorun. BiansHue 3BOIIOIMOHHON TEOPHUHU HA PAa3BUTHE OMOJIOTHH U IPYTUX HAYK.

CBunerenscTBa 3BOMOLMHU. [lasleoHTONOrHYECKHE: TOCIENOBATENBHOCTD IOSIBICHUS BHIOB B
MAJICOHTOJIOTMYECKO JIeTONHCH, TiepexoqHble popmbl. broreorpadudeckue: cxoJcTBO U pazianuue GpayH
U (QJIOp MAaTEPUKOB U OCTPOBOB.

OMOpHONOTHYECKHE: CXOJACTBA M pasiuuvs OSMOpPHOHOB pa3HBIX BHJIOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PYJUMEHTApPHBIE OPraHbl, aTaBH3MBIL.
MonekynapHO-OMOXHUMHUYECKHE:  CXOJACTBO  MEXaHHU3MOB  HACJIEACTBEHHOCTH W OCHOBHBIX
MeTaboNINYeCKUX MyTeH y BCEX OPraHn3MOB.

OomroronHas teopusi Y. apsuna. [Ipenmochuiki BOZHMKHOBEHHS JapBHHU3MA. JIBHKylue
CHJIBI 3BONIONMK BUAOB 1O JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IPH OTPAHUYEHHOCTH PECYpPCOB,
HeomnpeaeaEHHas H3MEHYMBOCTh, 00PH0a 3a CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnueckas teopus 3Bononnu (CTI) n e€ 0oCHOBHBIE MOTOKEHUSI.

MuxkposBomonus. [lomynsius Kkak eAnHATIA BUAA U IBOITIOIUH.

Jdewkymie cwibl  (pakTopsl) 3BONIONMU BUJIOB B Tpupojae. MyTalMOHHBIA TIporecc |
KOMOWHATHBHAsI N3MEHYMBOCTh. [lomynsimoHHbIe BOJHBI | Apeiid renos. M3onsims U Murpanms.

EcrecTBeHHBIN 0TOOp — Hampapmstomuil Gakrop sBomonun. opMbl ecTeCTBEHHOTO 0TOOpA.



IIprcmoco0IeHHOCTh OPTaHU3MOB KaK PE3yNIbTaT JBOMIONHUH. IIpuMmepsl mpucrmocoOiIeHuit y
opraan3MoB. ApoMopd 036l M HIUO0-3/TATITAIIH.

Bung wu BugooOpazoBanme. Kputepun Buma. OcHOBHBIE (GOPMBI  BHI000pa30BaHU:
reorpauyeckoe, IKOJIOTHIECKOE.

MakposBomonuss.  DPopMmbl  dBONMONWHK:  (UIETHYECKas, TUBEPreHTHAs, KOHBEPIeHTHAs,
napasurenbHas. HeoOpaTnMocTs 3BOTIOINH.

[IponcxoxmeHne OT HECIEMUAIN3UPOBAHHBIX MpenkoB. [Iporpeccupyromas crenuann3amnms.
AnanTtuBHas paguausi.

JdemoHcTpanuu:

IToptpetsr: K. JIuaneit, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Mromnep, A. H. CeBepriios.

Tabmumel 1 cxemsl: «Pa3BUTHE OpraHMYECKOTOo MHUpa Ha 3emiiey», «3apObIIIN TO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTepukc», «DopMbl O0pbOBI 3a cymecTBOBaHHE», «EcTecTBEeHHBIH 0TOODPY,
«MHoroobpazue copToB pacteHui», «MHoroodbpasue TOpPOJ  JKHUBOTHBIX»,  <«llomymsiumy,
«MyTanmoHHasE W3MEHYUBOCTH», «Apomopdose», «mnoamantammm», «OOmas mereHepamnus»,
«/IBmxymme cunbl aBomrorumy, «Kapra-cxema mapmpyra myremectBus Y. JlapsuHa», «bopnba 3a
cymecTBoBaHuey», «llpucmocobmeHHOCT,  OpraHm3MoBy», «l['eorpadudeckoe  BHIO0Opa3OBaHUEY,
«OK0IornYecKkoe BUA000pa30OBaHUE).

O6opynoBaHue: KOJUIEKINS HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPACcKH, HAOOp IIIOIOB U CEMSH,
kosuteknust «[IpuMepsl 3aIUTHBIX MPUCTIOCOOTIEHHA Y KUBOTHBIX», MOAelb «OCHOBHBIC HAINPABIICHUS
IBOJIIOIMKY, 00bEMHAs MOJIeNb «CTpOeHHE TOIOBHOTO MO3Ta MTO3BOHOYHBIX).

Bbuoreorpaduueckast kapra Mupa, Kowiekusa «DopMbl COXpAaHHOCTH HCKOMAEMBIX KHBOTHBIX M
pacteHuii», Moaenp amuiumkanua —«llepekpéct xpoMocom», BIaxHble IpenapaTel «Pa3BurHe
HacekoMoro», «Pa3BuThe NATYIIKWY», MEKporpenapat «/pozoduna» (Hopma, MmyTaunu GpopMbl KPbUTLEB
Y OKpacKu Tena).

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

Jlaboparophas padota Ne 1. «CpaBHEHHE BUOB 110 MOP(OJIOTHUESCKOMY KPUTEPHIOY.

Jlaboparophnas padora Ne 2. «Onucanue npucrocoOICHHOCTH OpPraHu3Ma M €€ OTHOCHTEILHOIO
XapakTepay.

Tema 2. Bo3dHnKHOBeHMe H pa3BUTHE KU3HU HA 3eM.Ie.

,Z[OHay‘-IHBIe MMPpEACTaBJICHUA O 3apOXKACHUMN KU3HU. HaquHe THUITOTE3bl BOBHUKHOBCHHA )KU3HU Ha
3emite: abuoreHe3 U MaHCTIEPMUsSL. XUMHYECKast IBOJONHSI. AOHOTCHHBIA CUHTE3 OPTaHIMYECKUX BEIECTB
N3 HCOPTaHNYCCKUX. SKCHepI/IMeHTaﬂbHOG IMMOATBEPKACHUC XUMHYECKOU 3BOJIOIINH. HauganbHble Tamnsl
O6uornoruueckoit s3Bomornuu. I'umoresa PHK-mmpa. ®opmupoBanne MeMOpaHHBIX CTPYKTYp |
BO3HUKHOBCHHE MPOTOKJICTKH. HepBBIe KIICTKH U HUX 3BOJIKOIUA. (DOpMI/IpOBaHI/Ie OCHOBHBIX T'pYyIIII
JKMBBIX OPraHU3MOB.

PazBuTne xu3Hu Ha 3emiie mo spaMm u nepuogaM. Karapxeir. Apxelickas u MpOTepO30ICKast dpHI.
[Maneo3oiickast 3pa u e€ Tmepuojbl: KEMOPHUHCKHHA, OpPJOBUKCKUH, CHIYPHUCKWH, JIEBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKUI.

Me3o3oiickas 3pa U €€ nepHobl: TPUACOBBIN, FOPCKUN, METTOBOH.

Kaitnozoiickas spa u e€ nepuosl: MajaecoreHOBbIH, HEOT€HOBBIN, AHTPOIIOI€HOBBIH.

XapakTepucTHKa KIMMaTa W TEOJIOTMYECKHX IpoueccoB. (OCHOBHBIE 3Talbl  JBOJIIOLMHU
PaCTHTEIBHOTO W KUBOTHOTO MHpa. Apomopdo3bl y pacTeHH W KUBOTHBIX. [losiBIeHME, pacuBer u
BBIMUpaHUE TPYIII XKUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3Boonnr. OCHOBHBIE CUCTEMATUYECKHE TPYTIIbI
OpraHu3MOB.

OBOJNIONUA YeJIOBEKAa. AHTPONOJOTUs Kak Hayka. Pa3BUTHE NpPENCTABIEHUI O NMPOUCXOXKIECHUU
yenoBeka. MeToapl W3ydeHus aHTponoreHe3a. CXOACTBA W pPa3IM4Msl YEIOBEKAa M JKUBOTHBIX.
CucreMaTHUECKOE MOJIOKEHUE UETOBEKa.



JBwkyniie cwibl (GakTopbl) aHTpororeHe3a. HaciencTBeHHas: H3MEHYMBOCTh M €CTECTBEHHBIH
oT60p. OOIECTBEHHBIN 00pa3 KU3HH, U3TOTOBIICHUE OPYAWHA TPY/a, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJNM W BETBH JBOIIONWHK UYEJIOBEKa: aBCcTpajionuTekd, YemoBex ymensrii, Uemosek
npsaMoxoAsaimuii, YenoBek HeaHIepTaIbCcKUil, UenoBek pa3yMHbId. HaxoIKM HCKONAaeMbIX OCTATKOB,
BpeMsI CYIIECTBOBAHMS, 001aCTh PacIpoCTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAHSL.

UenoBeueckne packl. OCHOBHBIE OONBIIME pAchl: EBPOICOMAHAs (eBpasuiickas), HETpo-
aBCTpaJIonuIHas (PKBaTOpHWATbHAS), MOHTOJIOW THAS (a3naTcko-aMepuKaHCKas). Yeptht
MIPHUCIIOCOOIEHHOCTH TIPEACTABUTENEH YENOBEUECKMX pac K YCIOBHSAM CyIIecTBOBaHUS. EanMHCTBO
yenoBevecknx pac. Kpuruka pacuzma.

JdemoHcTpanuu:

IToptpetsr: ®@. Pemu, JI. ITactep, A. . Onapun, C. Mumnep, I'. 1Opu, Y. Japsus.

Tabmumer 1 cxembl: «Bo3aukHOBeHHe COTHEYHON CHCTEMBI», «Pa3BHTHE OPraHMYECKOTO MHPay,
«PacturenpHas knetka», «KuBoTHas kietka», «lIpokapmormdeckas kineTka», «COBpeMeHHas CHCTEMa
OpraHWYecKOoro Mupay», «CpaBHEHHE aHATOMHUYECKHX YepT CTPOCHHUS UYEIOBEKa M YEeIOBEKOOOpa3HBIX
00e3bstH», «OCHOBHBIE MeCTa IaJeOHTOJIOTHUECKUX HAaXOJOK TIPEAKOB COBPEMEHHOTO YEIOBEKay,
«peBHelinme nmoam», «pesHue moany», «IlepBpie coBpeMeHHBIE 0y, «Hen0BeueCKUe pachh.

Oo6opynoBanune: myisnku «lIporcxoxnaeHne demoBeka» (OFOCTBI aBCTPATONMHUTEKA, MTUTEKAHTPOIIA,
HeaH/IepTalblla, KPOMAaHbOHIIA), CIIETIKH TN H300paXeHHsI KAMEHHBIX OPYIHUH MTEPBOOBITHOTO YEIOBEKA
(kaMHU-yoMITIEpHI, pyOmnIa, cKkpebia), TeOXpOHOIOTHYeCcKas TadnuIa, KoJuteKus «DopMBI cCOXpaHHOCTH
MCKOTIaeMBIX KHBOTHBIX M PACTCHUI.

JlaGopaTopHble U MPAKTHYECKUE PA0OTHI:

IMpakTrueckas padora Ne 1. «l3yueHWe HMCKOMAaeMbIX OCTaTKOB PACTCHHH W JKUBOTHBIX B
KOJUTEKLIUSAX).

OKCKypcusi «OBONIOIMS OpPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYWHBINH WU
KpaeBeIUSCKUH My3eil).

Tema 3. OpranusMsbl U OKpPY:Ka0IIas cpeaa.

OKoJIOTHsl Kak HaykKa. 3ajjaud M pa3fesibl dKOJOTMH. MeTOAbl 3KOJIOIMYECKHUX HCCIIEJIOBAHUM.
DKOJIOTHYECKOe MUPOBO33pEHNE COBPEMEHHOTO YEIOBEKa.

Cpelibl 0OMTaHUS OPTaHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue  Qaktoppl.  Kiaccudukaiuss  3KoNIOrmueckux  (akTopoB:  a0MOTHYECKHE,
OMOTHYECKHE 1 aHTPOIIOTeHHBIE. JIeiicTBHE IKOIOTHUECKIX (PAKTOPOB HA OPTaHU3MBI.

AlOuorndeckue (HakTOpBI: CBET, TeMmIlepaTypa, BiaaxHOCTb. dortomepuoausm. [IpucrnocobieHus
OpraHu3MOB K JICHCTBHIO aONOTHYECKUX (aKTOpPOB. brolornueckue puTMsl.

buoTtnueckue ¢akropsl. Buiapl OHMOTHYECKHX B3aUMOJICHCTBHIA: KOHKYPEHIIUS, XHUIIIHUYECTBO,
cuMbuo3 u ero Qopmel. [lapasutusm, Koomnepanys, MyTyalu3M, KOMMEHCAIUM3M (KBapTHPAHCTRBO,
HaXJICOHMYECTBO). AMEHCAIM3M, HEUTpaiu3M. 3HAUCHHUE OMOTHYECKHUX B3aUMOJICHCTBHM  JJIs
CYIIIECTBOBAHHUS OPTaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTHYECKHE XapaKTEPUCTUKU Momynannu. OCHOBHBIE MMOKA3aTeN! MOMYJISIMUA: YUCIEHHOCTB,
TUIOTHOCTB, POXKJAEMOCTh, CMEPTHOCTH, PUPOCT, MUTpaIys. /[MHaMHKa YMCIEHHOCTH TOMYJISALIUU U e€
peryIIAnus.

JleMoHCTpanuu:

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

Tabmumslt w1 cxemsbl: kapra «lIpupomnbie 30HBI 3emun», «Cpefasl OOWUTaHHS OpPraHU3MOBY,
«®Doronepuonuzmy, «llonmymauumn», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIYJSIMUA HWHPY30pUU-
TyQenbkm», «llumessie nenu.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThI:

Jlaboparopuast padora Ne 3. «Mopdosornyeckue 0CoOEHHOCTH PACTEHUH W3 Pa3HBIX MeECT
oOuTaHus.

JlaGoparophast pabota Ne 4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktnueckas padota Ne 2. «[logcu€T MIOTHOCTH MOMYJISALUIA Pa3HbIX BUIOB PACTCHHUID.



Tema 4. Cood1ecTBa H 3KOJIOrHYeCKUE CHCTEMBI.

CoobmiecTBOo opraHnm3MoB — OmoreHo3. CTpyKTypsl OWOIICHO3a: BHIOBas, MPOCTPaHCTBEHHAS,
Tpodudeckas (mumeBast). Bunbl-nomuHanTel. CBs3H B OHOIICHO3E.

DKoJIoTHUeCKre CUCTEeMBI  (dKocucTembl). [loHsTHe 00 dKocHcTeMe M OHOTEOICHO3E.
OyHKIIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IIPOAYLEHTHI, KOHCYMEHTHI, penyleHThl. Kpyrosopor
BEIIECTB M IIOTOK 3HEPrHMM B 3KocucTeMe. Tpoduueckue (IHUIIEBbIC) YPOBHU IKOCUCTEMBI. lluieBbie
nenu u cetd. OCHOBHbBIE MOKA3aTeIH 3KOCHCTEMbI: OnoMacca, MpOLyKIMA. JKOJIOTHUECKUE MUPAMUABI:
IPOAYKIMH, YUCICHHOCTH, OroMacchl. CBOMCTBA 3KOCHCTEM: YCTOMYMBOCTD, CAMOPETYJISIINSA, Pa3BUTHE.
Cyxkueccust.

[Ipuponnble 3KOCHCTEMBl. OKOCHUCTEMBI 03€p U peK. OKOCHUCTeMa XBOMHOIO WM
HIMPOKOJUCTBEHHOT'O JIeca.

AHTpOTIOTEHHBIE  DKOCHCTEMBI. ATPOIKOCHCTEMBI. YpOO3IKOCHCTeMBl. buonormueckoe u
XO03IHCTBEHHOE 3HAUEHHE arPOIKOCUCTEM B YPOOIKOCUCTEM.

buopaznoobpasne kak (aktop ycroWumBocTH dKocucTeM. CoxpaHeHHe OHOJOTHIECKOTO
pa3zHooOpasus Ha 3emiie.

Yuenne B. . Bepranckoro o Omoctepe. ['panumbl, coctaB u cTpykrypa Onocdepsr. JXKusoe
BemiecTBO W ero (ynkmun. OcobeHHOoCcTH OMOchephl Kak TI00aIbHOW 3KOCHCTeMBI. J(nHamMudeckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTh! BeliecTB 1 OMOreOXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yIiIepoaa, a30Ta). 30HaJbHOCTh
omochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBO B Ouocdepe 3emiin. AHTPOIOTeHHbIE HM3MEHEHUs B Ouocdepe. InmodanbHbIC
3KOJIOTMYECKHUE MPOOIEMBI.

CocymecTBoBanne MNpupoAbl W dYenoBeuecTBa. CoxpaHeHue OuopazHOOOpa3Hs Kak OCHOBA
ycroitunBocTr Ouocepbl. OCHOBa pPalMOHANBHOTO YIPaBICHUS TPUPOIHBIMH pecypcaMH H HX
ucnonb3oBanue. JJocTiKeHns OMOIOTHH U OXpaHa PUPOIBL.

JdemoHcTpanuu:

Ioptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackwuii.

Tabmuer u cxemsl: «[lumessle nenn», «buomeHo3: cocraB W cTpykrypay, «IIpupoaHsie
coobmiectBay, «llenn nmuranus», «Okojormdeckas nupamuia», «buocdepa u genopek», «IKocucrema
HIMPOKOJIMCTBEHHOTO Jiecay, «JKOocucTeMa XBOHHOTo Jeca», «buomeHo3 BomoéMmay, «ATpOILEHO3Y,
«IIpuMepHbIE AHTPONOIEHHBIE BO3JIEHCTBHS Ha MPUPOAY», «BakHeWIIMe HCTOYHUKH 3arpsi3HEHHUS
BO3/IyXa U TPYHTOBBIX BOA», «[louBa — BaxkHelIas cocrapistomas onochepbl», «DakTopsl Jerpajanuu
nouB», «[lapHukoBbIil 3PdekT», «DakTopel pPajMOAKTUBHOTO 3arpsisHeHHs Ouocdepbl», «Oomas
CTpyKTypa Omocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH 3KpaH Ouocheps»,
«KpyroBopor yriepoaa B 6uocgepe», «KKpyroBopor a3ora B mpupoae».

OGopynoBaHue: MoJelb-anruinkanus «TUnUdHble  OHOIIEHO3b», TepOapuii «PacTuTenbHbIC
coobmiectBa», koekuu «buomenos3», «Bpeautenn BaKHEHIIUX CETHCKOXO3SHCTBEHHBIX KYIBTYPY,
repOapun W KOJUICKIIMM PACTEHHH W JKWBOTHBIX, TPUHAJJISKANINE K Pa3HBIM 3KOJOTHYECKUM TpyIaM
onHoro Buaa, Kpacnas kaura Poccuiickoit denepaiinu, n300pakeHusT OXpaHIEMbIX BHIOB PACTEHUI U
JKUBOTHBIX.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOTUN HA BA30OBOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cormacao ®I'OC COO, ycraHaBiauBaroTcs TpeOOBaHUS K pe3ybTaTaM OCBOCHHS O0YJarOIIIMUCS
IpOrpaMM CpeaHero o0Iero 00pa3oBaHMs: JINIHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType THMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS mpeaMera «bronaorus» BeIIEICHBI CIEIyOIIUE
COCTaBJISIONINE: OCO3HAHWE OOYJaIOIUMICS POCCHICKON TPaKIAHCKOW HIIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITETFHOCTH U CAaMOOTIPEIeNIEHHIT0, HATMYME MOTHBAINH K 00Y4eHHI0 ONOIIOTHH,
I[eJICHANIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHWH JTUYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEU U
HUCTOPUYECKUX TPATUINHA Pa3BUTHA OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M CITOCOOHOCTH 00yYaIOIUXCS
PYKOBOJICTBOBAaTbCSI B CBOCH [JEATEIBHOCTH II€EHHOCTHO-CMBICJIOBBIMH YCTaHOBKAMH, IPHUCYLIMMHU
CHUCTeMe OHOJOTHYECKOT0 O00pa3oBaHUs, HAIWYHE HKOJOTUYECKOTO MPAaBOCO3HAHHUSA, CIIOCOOHOCTH
CTaBUTb LIETIU U CTPOUTD JKU3HEHHBIC TIJIaHbIL.

JImaHOCTHBIE pe3yNnbTaThl OCBOEHUS mpeaMeTa «bHomorusn TOCTHTAIOTCS B €IWHCTBE YYeOHOU U
BOCIIUTATENbHON JEATENBHOCTU B COOTBETCTBUU C TPAJULUUOHHBIMUA POCCUMCKUMU COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TMPHUHITHIMH B OOIIECTBE NpaBUIAMH U
HOpMaMH TIOBEJCHHS M CIIOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHS, CAMOBOCIIMTAHMS M CaMOPAa3BHTHS,
pa3BUTHS BHYTPEHHEH TMO3UIMH JUYHOCTH, NATPUOTHU3MA, YBAKECHHMS K 3aKOHY W IIPABOMOPSAKY,
YEJIOBEKY TPYJa U CTapIIeMy IMOKOJICHUIO, B3aMMHOTO YBaXKCHUS, OEPEIKHOTO OTHOIICHUS K KYJIBTYPHOMY
HaclleIMI0 M TpaJulUsM MHOTOHAIMOHANIBHOrO Hapoja Poccuiickoil @enepauuu, NOpuUpPOAE U
OKpY>Karolllen cpene.

JIM4HOCTHBIE pe3ysbTaThl OCBOSHHUS YydeOHOro mnpeaMera «buHoNOrHs» JOJDKHBI OTpPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh O0YYarOIIUXCS PYKOBOACTBOBATLCS COPMHUPOBAHHON BHYTPEHHEH MO3MIIUCH
JIMYHOCTH,  CHUCTEMOW  IIEHHOCTHBIX  OpPHUCHTALMH, TO3UTHBHBIX  BHYTPEHHUX  YOCKICHHUIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[ICHHOCTSIM POCCHUICKOr0 OOINECTBa, PACIHIMPEHHUE KU3HCHHOI'O
OTBITa W OMbBITA JACSITEIILHOCTH B TIPOIECCE peau3allMi OCHOBHBIX HAIPABICHWM BOCIUTATEIHHOM
JIEATeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpasmaaHcKoOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW MO3MIIMK O0YYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO OOIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00S3aHHOCTEH, YBaKEHNE 3aKOHA U MTPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JESTEIBHOCTH IIPU CO3JaHUU YUYEOHBIX IPOCKTOB,
pellieHnU Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJTHCHUN OMOJIOTMYECKUX DKCIICPUMEHTOB;

CIIOCOOHOCTh ONPEICIIATh COOCTBEHHYIO IO3MIIMIO 0 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOMU
JKM3HHU U OOBSICHSITH €€;

YMEHHE YYUTBIBATH B CBOMX JEHCTBHAX HEOOXOAWMOCTH KOHCTPYKTHBHOTO B3aMMOJCHUCTBUS
JOJIEH ¢ Pa3HBIMU YOSXKICHUSIMH, KyTbTYPHBIMHU IIEHHOCTSIMU U COITUAIIEHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYJHUYECTBY B MIPOIECCE COBMECTHOTO BBITIOTHEHHS YY€OHBIX, TO3HABATEIHHBIX
U HCCJIEeNIOBATENBLCKUX 33J1a4, YBaXHTEIHLHOTO OTHOIIECHUS K MHEHHWIO ONIOHEHTOB NPU OOCYXICHUU
CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COACPIKAHUS;

TOTOBHOCTbh K TYMaHUTAPHOU U BOJIOHTEPCKOH NESITETbHOCTH;

2) MaTpUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TPa)TaHCKOH MIEHTUYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepes; PoinHON, TopoCcTH 3a CBOM Kpail, CBOIO PosinHy, CBOIl S3BIK U
KYJIBTYpPY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAILHOTO Hapoaa Poccuu;



[IEHHOCTHOE OTHOIEHHE K MPHUPOJHOMY HACIEAWIO W TAMSITHHKAM MPHUPOMBI, IOCTHKEHUSIM
Poccun B HayKke, HCKYCCTBE, CIOPTE, TEXHOJIOTHAX, TPYAE;

CIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKHX YUYEHBIX B CTAHOBJIICHHWE W Da3BUTHE OHOIIOTHH,
MMOHWMAaHUS 3HAYEHUsI OMOJIOTHM B TO3HAHWHW 3aKOHOB MPUPOJIBI, B JKM3HM YEJIOBEKAa W COBPEMEHHOTO
00111eCTBa;

uzeiHas yoexxIEHHOCTh, TOTOBHOCTH K CITy’K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 33 €T0
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAHUE TYXOBHBIX LICHHOCTEH POCCUICKOIO HApOa;

c(hopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHIECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHHS, OPHUEHTHPYSCh Ha
MOpaJTbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHWE INYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYHNBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOWM DPOAWTEISM, CO3IAaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATHUS LIEHHOCTEW CEMEUHOM )KM3HU B COOTBETCTBUU € TPAIULUAMH Hapo1oB Poccuu;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHEe K MHUpY, BKIIOYas OCTETUKY OBITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHHI;

MMOHUMAaHHUE 3MOIMOHAIBHOTO BO3ICHCTBUS JKUBOM MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPRKEHHWIO B Pa3HBIX BHIAX HCKYCCTBa, CTPEMIIEHHE MPOSBIATH KadecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS M 3MOIHOHAJIBLHOIO
Oaaronosyums:

MOHMMAaHUE M pealiu3alus 370pOBOro M 0e30macHOro o0pasza KU3HU (30pOBOE IHTAHUE,
COONIIOJICHNE THTHeHWYEeCKUX TPaBWJI M HOPM, COaJaHCHPOBAHHBIA PEXUM 3aHSATHA W OTABIXA,
perynsipHas (u3nveckass akTUBHOCTH), OEpEKHOI0, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UYECKOMY U TICUXHYECKOMY 3710POBbBIO;

MOHUMaHWE TICHHOCTH TPaBHJ WHIMBHJYaJTbHOTO U KOJUIEKTHBHOI'O OE30MAacHOTO IOBEJICHUS B
CUTYaIUsIX, YTPOXKAIOIINX 3I0POBBIO U KU3HHU JIIO/IEH;

OCO3HAHWE TIOCNIEJACTBUA W HENPHUITUS BPEAHBIX TNPUBBIYEK (YMOTPEOIEHUS  aJKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOI0 BOCTIMTAHUSA

TOTOBHOCTH K TPY/y, OCO3HaHUE IEHHOCTH MacTepCTBa, TPy 10Jto0ue;

FOTOBHOCTh K AKTHUBHOW JIE€STEJIBHOCTH TEXHOJOTMYECKOW M COLMAIbHOW HalpaBJIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATH, IIIAHUPOBATH U CAMOCTOSITENILHO BBHITIOIHATE TAKYIO JIESTEIHHOCT;

UHTEpEC K pa3iuyHbiM  cdepaM MpodecCHOHANBLHON JIeSITENBHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP OyayIIeH MPo(hecCHH U PeaaTu30BbIBATH COOCTBEHHBIC YKU3HCHHBIC TIAHbI;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO HA IPOTSDKEHUH BCEH KU3HU;

7) 3K0IOTMYeCKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKH 1eJIECO00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHMKY KU3HH Ha 3emiie, OCHOBE
€€ CyLIECTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJIOTUYECKOW KYJIBTYPhI: MPUOOPETEHUE ONBITA ILUIAHUPOBAHHS ITOCTYIIKOB
Y OLICHKU UX BO3MOKHBIX MOCJIECTBUN AJII OKPY>KAIOIIEH CPEebl;

OCO3HaHUE II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEIIeHNS,

CIOCOOHOCTh MCIOJB30BaTh MPHUOOpETaeMble MPH W3yYeHUH OMOJIOTHM 3HAHUS M YMEHUS IPHU
pelieHnun TpoOieM, CBS3aHHBIX C PAlMOHAIBHBIM IPHPOJIONONB30BAHAEM (COOIIOICHHE IPAaBHII
MOBEJCHUSI B MPUPOJE, HAMPABICHHBIX HAa COXPAHEHUE DPABHOBECHS B JKOCUCTEMAaX, OXpPaHy BHUJOB,
aKocucTeM, Ouochepsi);



AKTUBHOE HENpPUATUE JEHUCTBUM, MPUHOCAIIMX BPE] OKpPYXKAIOIIeH MPUPOIHON cpele, yMeHue
MPOTHO3UPOBATh HEONArONpUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEINPUHAMAEMBIX JEUCTBUH U
MPeIOTBpAIIaTh UX;

HaJIMYHe PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHS, IKOJIOTHIECKON KyIbTYPHI, OTbITA AeSITETFHOCTH
DKOJIOTHYECKOW  HAINpaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBAThCI HMH B  IIO3HABATEIHHOM,
KOMMYHUKAaTHBHOM ¥ COIMAIBHON MPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW NEATEIbHOCTH
HKOJIOTUYECKOW HATIPaBJICHHOCTH,

8) HeHHOCTH HAYYHOI'0 IO3HAHUS:

c(hopMHUPOBaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIEeCTBEHHOM NPaKTHKH, OCHOBAaHHOTO Ha JHMAJIOTe KYJIBTYp, COCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B IMOJHUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHME S3bIKOBON W YUTATEIHCKOW KYIBTYPHI KaK CPEJICTBA B3AaMMOJCUCTBUS MEXKIY
JIOBMH U TIO3HAHUS MUPA;

MOHMMaHWe crhenu@UKu OWOJIOTMM KaKk HAyKW, OCO3HaHWs e€ pomn B (HOpMHUPOBAHUHU
PaIOHANBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO TPEACTABICHHUS 00 OKPYXArolleM MHUpe
KaK O eJMHCTBE MIPUPOJIBI, YEIIOBEKa U OOMIECTBA, B TO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH
MPOOIIeM COXpaHEeHWsI IPHUPOTHOTO PABHOBECHS,

yOXKXAEHHOCTh B 3HAYMMOCTH OMOJIOTHH I COBPEMEHHOHW IUBHIIM3ANNN: 00ECTICYCHUS HOBOTO
YPOBHSL DPa3BUTHS MEIWUIIUHBI, CO3/aHHE TEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX peIIaTh
pecypcHble TIpoOIeMBbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTeH BBIXOMA U3 TI00ATBHBIX HKOIOTHIECKHIX
npobjeM ¥ oOecredeHus] Mepexona K yCTOWYMBOMY pa3BUTHIO, PAIMOHATIBHOMY HCIOJIb30BAHHIO
NPUPOIHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aWHTEPECOBAHHOCTh B TIONyYeHHH OWOJOTMYECKMX 3HAHWH B LENAX TMOBBIIICHHUS OOIeH
KYJIBTYPBI, €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK COCTABHOW 4YacTH ()yHKIIMOHAIBHOW IPaMOTHOCTH
oOyJatonuxcs, GopMUPYEMOH MPU U3yYSHUH OHUOJIOTHH;

MOHUMAaHHUE CYIIHOCTH METOJIOB TIO3HAHHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh IONydaeMble 3HAHMS JJIsS aHalW3a W OOBSCHEHMs SIBJICHUH OKpY)Kalolero Mupa H
NPOUCXOSIMX B HEM HM3MEHEHHI, yMEHHE JellaTh OOOCHOBaHHBIC 3aKIIOYEHUS Ha OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOIINXCS IAHHBIX C [ENBI0 IOTY4YEHHsI JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIB30BaTh OWOJOTMYECKHE 3HAHHS JJIsl pElIeHHs MpoOdieM B
peanbHBIX )KU3HEHHBIX CHTYAIHSIX;

OCO3HAHME IIEHHOCTH HAayYHOH JeSTETbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO H
UCCIIEIOBATENBCKYIO JIESITETBHOCTh HHMBHYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO, K aKTUBHOMY
MOJTYYEeHUIO HOBBIX 3HAHH 110 OMOJIOTHH B COOTBETCTBUH C )KU3HEHHBIMH MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDBI

MertamnpenMeTHble pe3ynbTaTbl OCBOCHHUS yueOHOro npeamera «bronorusy BKIIOYAIOT: 3HAYMMBbIE
it GOPMHUPOBAHHMS ~ MHPOBO33PEHHS  OOYYAIOUIMXCSl  MEXKIUCLUIUIMHAPHBIE (MEXIPEAMETHBIC)
oOIIeHayYHbIE TOHATHUS, OTPAKAIOIIME LEOCTHOCTh HAYYHOH KapTHHBI MHpa M CIEeHU(UKY METOIOB
MIO3HAHUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHUs, SIBJICHHE, MPOLECC, CUCTEMA,
Hay4HbI ()aKT, MPUHLMIL, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HcCcieJoBaHUe, HaOIIoleHHE,
U3MEpeHHe, OKCIEPUMEHT U JpYIuX), YHHUBEpcaJbHble Yy4ueOHbIe JAeHCTBUS (TO3HABATENBHBIE,
KOMMYHHMKAaTUBHBIE, PETYJISITUBHBIE), oOecreunBaromye GopMupoBanue GyHKIHOHAIBHONW IPaMOTHOCTH
M COLMAJbHOM KOMIETEHIUH OO0Y4YalOLIMXCsl, CIIOCOOHOCTh OOYYarOIIMXCsl HMCHOJIb30BAaTh OCBOEHHBIC
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHbIE y4yeOHbIE JCWUCTBHA B
MO3HABaTENIbHON U COLMAIEHON MTPAKTHKE.

MertamnpenMeTHble pe3ylibTaTbl OCBOCHHUSI MPOIPaMMbl CPEIHEro oO0mero oO0pa3oBaHUs IOJIKHEI
OTpaXkaTh:



OBiajieHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMY IeHCTBUAMM:

1) 6a3oBble JOrHYecKue AelCTBHUS:

CaMOCTOSITENHHO (hOPMYITUPOBAThH U aKTYaIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh TPHW OCBOEHUH 3HAHWI MPHUEMBI JIOTMYECKOTO MBIIUICHUS (aHanM3a, CHUHTE3a,
cpaBHEHUS, Kiaccuukaum, o000IMEeH ), PACKPBIBATh CMBICT OMOJIOTHUCCKUX TIOHATHHA (BBIICIATh MX
XapaKTepHbIe MPU3HAKA, YCTAHABIUBATH CBSI3U C IPYTHMHU OHATHSIMH);

OTIpEIETISATh LENH AEATEINbHOCTH, 33/1aBasi apaMeTPhl M KPUTEPUU WX JOCTHKEHUS, COOTHOCHUTH
PE3yIBTATHI ICATENHHOCTH C TIOCTABICHHBIMH ENSIMU;

WCIIOTB30BaTh OMOJIOTHYECKHE IOHATHS ISl OOBSICHEHUS (PaKTOB W SBIICHHUH KUBOU IPHUPOIBL;

CTPOUTHh JIOTHYECKHE pacCyXIeHUs (MHIyKTUBHBIC, IEIyKTHUBHBIC, II0 AHAJIOTHUH), BBIABISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHS B PACCMATPUBAEMBIX SBIEHUSX, (OPMyITHUPOBaTh BBIBOIABI U
3aKJTFOYEHUS;

MPUMEHATh CXEMHO-MOJIEIbHBIE CpEACTBA JUIA TMPEICTaBICHUS CYIIECTBEHHBIX CBS3eH U
OTHOIIEHWH B W3yYaeMBIX OHOJOTHYECKHX OOBEKTaX, a TakkKe TPOTHBOPEUHI pPa3sHOrO poja,
BBISBJIICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTeiBaTh IUIaH pEUIeHHS MPoOIeMBbl ¢ YYETOM aHAIM3a MMEIOIIUXCS MaTepHAbHBIX WU
HeMaTepUANBHEIX PECYpPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEIBHOCTD, OIICHUBATh COOTBETCTBHE PE3yJIHTATOB IENSIM, OIICHUBAThH
PUCKH TIOCIECTBUH A TEILHOCTH;

KOODAWHHUPOBATh W  BBIIONHATH pabOTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHUPOBAHHOTO B3aMMOICHCTBUS;

Ppa3BUBaTh KPCATUBHOC MBIIIJICHUC MTPU PCIICHUHN ) KU3HCHHBIX HpO6JICM.

2) 0a3oBbIe HccJIeN0BaTeIbCKHeE IelcTBHS:

BJIaAC€Th HaBbIKaAMH y‘-IC6HO-I/ICCJICI[OBaTeHI>CKOI>'I u HpOCKTHOfI JCATCIIBHOCTH, HaBbIKaMH
paspelieHus mpooyieM, CrIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHUS
IMMPAKTHUYCCKUX 3ada4, IPUMCHCHHUIO PA3JIMYHBIX METOAO0B IIO3HAHMA;

HCIIOJIb30BaTh  pas3IMYHBIC BUABI JACATCIIBHOCTH 1O IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
UHTEpIpETaiy, TPEoOPa30BaHUIO0 U PUMEHEHHUIO B YUeOHBIX CHUTYallUsX, B TOM YHCIE MPH CO3AaHUH
y‘Ie6HLIX " COUMAJIBHBIX ITPOCKTOB,

(GopMUPOBATh HAYYHBIM THI MBIIUICHUS, BJIaJETh HAYYHOH TEPMHHOJIOIMEH, KJIFOYCBBIMU
IIOHATHAMHA U METOJaMH,;

CTaBUTh ¥ (POPMYIIMPOBATH COOCTBEHHBIC 33/1a4U B 00Pa30BaTEIbHON JACSITEILHOCTH M )KU3HEHHBIX
CUTyaluAaXx;

BBIABJIATE NPUYUHHO-CJICACTBCHHBIC CBA3M W aKTyaJIM3UPOBATH 3aJlady, BBIIBUTATH TUIIOTE3Y eé
peUICHUA, HAXOAWUTH AapryMCHTBI JIA JOKa3aTCJIbCTBAa CBOUX YTBep)KHeHHﬁ, 3aJaBaTb IapaMETpbl U
KPUTEPUU PEIICHUS;

AHAJIM3UPOBATL IMOJYYCHHBIC B XOJ€ PCHICHUA 3aJaduu pE3yJIbTaTbl, KPUTUYCCKU OLUCHUBATH HX
JOCTOBEPHOCTL, IPOTHO3UPOBATHL U3MECHCHUC B HOBBIX YCIIOBUSX,

JaBaTb OLICHKY HOBBIM CUTYyallUAM, OLICHUBAThb HpHO6peTéHHBII>'I OIIBIT,

OCYIIECTBIATH IICJICHATIPABICHHBII TOWCK TIEpEeHOCa CPEACTB M CIOCOOOB JICWCTBUS B
po(heCCHOHATIBHYIO CPELY;

YMETh MIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO U MPAKTUIECKYIO 00J1aCTH )KU3HE I TEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WICH, TIPEIaraTh OPUTHHAIBHBIC TIOJXOABI ¥ PEIICHUS, CTABUTh MPOOIEMBI U
3a/1a4, JOITyCKAIOIINE AIbTEPHATUBHBIC PEIICHMSL.

3) padora c uHpopmManmeii:

OpUEHTHPOBATHCS B Pa3IMYHBIX MCTOYHHKAX MHPOpPMANUU (TEKCTE y4eOHOTO MOCOOMS, HAyIHO-
MOITYJIAPHON JIUTEpaType, OMOJOTHYECKHUX CIOBapsaX M CIHPaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B
WHTepHeTe), aHANM3UpOBaTh MHAOOPMAIUIO PA3IMYHBIX BHUIOB M (OPM TNPEACTABICHHS, KPUTHUYCCKU
OIICHUBATH €€ IOCTOBEPHOCTh U HEMPOTUBOPCUUBOCTH;



(bopMyIMpPOBaTh 3aMPOCHl H IPUMEHSATh Pa3IMYHBIC METOBI IPH MOUCKE  0TOOPE OHOIIOTUIECKON
uHQOpMAIUK, HeOOXOAUMOM JIJISl BEITIOTHEHMS yUeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCIIONB30BaHUS  MH(YOPMAIMOHHO-KOMMYHHKATHUBHBIX  TEXHOJOTHIA,
COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO UCTIOIB30BAHHS PA3THYHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BHIOMPATh ONMTUMATBHYIO (OPMY MpeAcTaBiIeHHs OMOIOTHYecKON WH(OpMaIuu
(cxemsl, Tpad UKy, TUArPaMMBI, TAOIHIIEL, PUCYHKH U PYTOE);

WCTIONB30BaTh HAYYHBIN SI3BIK B Ka4eCTBE CPEACTBa IpH paboTe ¢ Onomornyeckoit nHhopMarmeit:
MPUMEHATh XUMUYECKHe, (PM3NYeCKHe U MaTeMaTHYecKhue 3HaKW M CHMBOJIEI, (popMyIbl, abOpeBuaTypy,
HOMEHKIIATypy, UCIIOI30BATh U IPe00Pa30BhIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISAHOCTH;

BJIa/IETh HABBHIKAMHU PACIIO3HABAHUS W 3aIIUTH MHQOpManuy, WHOOPMAITMOHHOW 0€30MacHOCTH
JUYHOCTH.

OBiajeHue YHUBEPCATbHBIMU KOMMYHUKATHBHBIMU JA€fiCTBUSIMU:

1) o0menue:

OCYIIECTBISTh KOMMYHUKAIIMM BO Bcex c(epax >KM3HW, aKTHBHO y4YacTBOBAaTh B IHAIIOTE HITH
JMUCKYCCHH TIO CYIIECTBY OOCyKIaeMmol TeMbl (yMEHHE 3a7aBaTh BOIPOCHI, BBICKA3bIBATH CYXICHUS
OTHOCHUTENFHO BBITIONHEHUS MpeIaraeMon 3aJaqd, yYUTHIBATE UHTEPECHl U COTIIACOBAHHOCThH TO3HIIUN
JIPYTHX YYaCTHUKOB JMAJIOTa UIN TUCKYCCHN);

pacrmo3HaBaTh HeBepOalbHBIE CpelcTBa OOIICHHS, NMOHMMATh 3HAYEHHE CONMANBHBIX 3HAKOB,
MPENIMOCEUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHTyalldd, YMETh CMST4aTh KOH(DIUKTHI W BECTH
MIEPETOBOPEI;

BJIaJICTh Pa3IMYHBIMU CIOcOOaMH OOIICHUS W B3aWMOJICHCTBUS, MMOHUMATh HAMEPEHHsS JIPYTUX
TIo/IeH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynarpoBaTh
CBOM BO3Pa)KEHUS;

Pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eATeJIbHOCTD:

MOHUMATh U UCTIONB30BaTh MPEUMYIIECTBA KOMaHIHON ¥ MHANBUIYAIBHOW PabOThI MPH peIICHUH
OuosIornvecKko  MpoOseMbl, OOOCHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHUS TPYMIOBBEIX  (opM
B3aMMOICHCTBUS NPY pelIeHnH y4eOHoil 3a1a4m;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX JACUCTBHH C Y4€TOM OOLIMX MHTEPECOB H
BO3MOKHOCTEH Ka)/I0TO YJeHa KOJIJIEKTUBA;

NPUHUMATH [IeJI COBMECTHOM JIeATEIbHOCTH, OPTaHN30BbIBATh M KOOPAWHUPOBATH IEHCTBUS 110 €€
JIOCTH)KEHHIO: COCTABIISITh IUIAH JIEUCTBUM, pacHpencisiTb pOJIM C YYETOM MHEHUN YYaCTHUKOB,
00Cy)1aTh pe3yJIbTaThl COBMECTHOM pa0OThI;

OIIEHMBATh KAaueCTBO CBOETO BKJIaJa W KaAXKJOTO YYaCTHHKA KOMaH/bl B OOMIMH pe3ynbTaT 1O
pa3pabOTaHHBIM KPUTEPHUIM;

npesiaraTh HOBBIE TPOEKTHI, OICHWBATh WAEW C IMO3WIWU HOBHU3HBI, OPWUTHHAILHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PA3NIMUHBIX CUTYAlUsX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OBiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranmusanus:

MCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHMSA ISl BRIABIICHUS NMPOOJIEM U WX PEIICHHS B KU3HEHHBIX H
yUeOHBIX CUTYaALMSIX;

BBIOMpaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHWH IENeBbIE M CMBICIOBBIE YCTAHOBKHM B CBOHMX
JEHCTBUSIX M TMOCTYNKax IO OTHOIIEHHIO K JKUBOW MPHPOJE, CBOEMY 3IO0POBBIO M 3I0POBBIO
OKPY’KaloIINX;

CaMOCTOSITETIbHO OCYILIECTBIISTH MO3HABATENBHYIO AEATENBHOCTD, BBISIBIATE IPOOJIEMBI, CTABUTH
¢bopmynupoBaTh COOCTBEHHBIE 3a1a4i B 00pa30BaTEIbHOM AESITENbHOCTH U )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITEJIbHO COCTaBJSITh IUIAH pEILICHUS MPOoOJeMbl C YYETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M PEANOYTCHN;



JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsTh PaMKU y4eOHOI o IIpeIMeTa Ha OCHOBE JINYHBIX NPEIIOYTEHHIH;

JieNaTh OCO3HAHHBINA BBIOOD, apIyMEHTHUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHoco0CTBOBAaTh (DOPMHUPOBAHUIO U NIPOSBICHHUIO IIUPOKON 3PYIULIUHU B PAa3HBIX 00JaCTAX 3HAHUM,
MTOCTOSTHHO TIOBBIIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyalMsM, BHOCHUTb KOPPEKTHBBI B JESITEIbHOCTh, OLCHHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJCTh HAaBBIKAMH I103HABATEIILHOHW pe(UIEKCHH KaK OCO3HAHMS COBEPIUAEMBbIX AEHCTBUH H
MBICIUTENIBHBIX IIPOLIECCOB, MX DPE3YJIbTAaTOB M OCHOBAaHHUM, HCIOJIb30BaTh NPUEMBI peduieKCuu A
OLIGHKU CHUTYaINH, BBIOOPa BEPHOI'O PEIICHMUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO [IPUHUMATH PEILIECHUS 10 UX CHUKEHUIO;

PUHUMATh MOTHUBBI U apI'yMEHTHI APYTHX MIPU AHAJIM3€ PE3YIIbTATOB AEATEIbHOCTH;

3) npuHsiTHE ce0S M IPYTUX:

NPUHUMATh ce0sl, TOHUMasi CBOU HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHX MIPH aHAJIM3€ PE3YNIbTAaTOB AEATEIBHOCTH;

IpU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OIIMOKM;

pasBUBATh CIIOCOOHOCTH TOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKA.

HNPEJIMETHBIE PE3YJIBTATBI

[MpeamerHble pe3ynbTaThl ocBoeHUsl mporpaMmMbl COO mo Owosornu Ha 0a30BOM YpOBHE
BKIIOYAIOT crienududeckue it yueOHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS U CITOCOOBI
JEHCTBUII TI0 OCBOGHHMIO, HMHTEpHpPETallMd W MpeoOpa3oBaHHUIO 3HAHWH, BUMABI JACATENBHOCTH II0
MOJYYEeHUIO HOBOTO 3HAHUS W TNPHMEHEHHIO 3HAHWW B PA3NIMUHBIX y4eOHBIX CHTyalUsiX, a TaKKe B
peanbHBIX KM3HEHHBIX CUTYallWsX, CBSA3aHHBIX C Owoyorueil. B mporpamMme mpenMeTHbIE pe3yinbTaThl
NpEeICTABIEHBI TI0 roJiaM 00y4YeHusI.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHoOro mnpeamera «buosorus» 6 10 Kiacce IOJKHBI
OTpakaTh:

cOpMHUPOBAHHOCTh 3HAHUH O MeCTe M pOJM OWOJOTMH B CHCTEME HAyYHOTO 3HAHHUS
€CTEeCTBEHHBIX HayK, B (DOPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa U HAyYHOTO
MHUPOBO33PEHHS, O BKJIAZE POCCHHCKHX W 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIIMOHAILHOW TPAMOTHOCTH YeJIOBEKa JJISl peIlICHHs )KU3HEHHBIX 3a/1a4;

YMEHHUE pAacKphIBaTh COJIEpKAHWE OHWOJIIOTUYECKUX TEPMUHOB W TOHSATHHA: >KU3Hb, KIIETKA,
opranu3Mm, merabonu3Mm (oOMEH BeIIeCTB M MpeBpalleHne JHEPruH), TOMeocTa3 (caMoperyisis),
YPOBHEBasi OpraHH3allvs JKHBBIX CHCTEM, CaMOBOCIPOHM3BeICHHE (PEMpPOMYyKIIHs), HACIEACTBEHHOCTD,
W3MEHYUBOCTD, POCT U Pa3BUTHE;

YMEHHUE u3J1araTh OMOJOrHYeckue TeOpuH (KJIETOUHas!, XpOMOCOMHAs, MyTallMOHHAS, LIEHTpaJIbHAS
JlorMa MOJIEKYJIspHOU Oumonorum), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LHEHTpax MHOrooOpasus W TPOUCXOXKICHUS KyJbTypHBIX pacteHuid H. W. Basuiosa), ompenensts
TPaHULbI UX TPUMEHUMOCTH K KHBBIM CUCTEMAM;

YMEHHUE BJIaJeTh METOJaMH HAayYyHOTO MO3HAHUS B OMOJOTMH: HAONIOACHUE U OIHCAHHE YKUBBIX
CHCTEM, NpOLECCOB M SBICHUH, OpraHu3auusi W MPOBEACHHUE OHOJIOTMYECKOro 3KCIIEPUMEHTa,
BBIIBH)KEHUE THIIOTE3bl, BBIBICHUE 3aBHCUMOCTH MEXIY HCCIEIyeMBbIMH BEJIMYMHAMH, OOBSICHEHHUE
MOJYYEeHHBIX PEe3yJbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH M 3aKOHOB, YMEHHE JENaTh
BBIBO/IbI HA OCHOBAHHMH TIOJTyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEJATh CYLIECTBEHHbIE MPHU3HAKM BHPYCOB, KIETOK IPOKAPHOT MW SYKAPHOT,
OJTHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U
NpEBpallieHrs] JHEPTUM B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO M OJHEPreTHYECKOro OOMEeHa,



XEMOCHHTE3a, MHT032, ME103a, OTUIOAOTBOPEHHS, PAa3MHOKEHUS, HHANBUIYAIEHOTO PAa3BUTHUS OPTaHNU3Ma
(oHTOTCHE3);

yYMEHHE MPUMEHSTH TOJTYIeHHbIE 3HAHUS U OOBSICHEHUS OMOJOTHYECKHUX MPOIECCOB U SABIICHU,
JUTSL TIPUHATHS MPAKTUYECKUX PEIICHWH B MMOBCEIHEBHOW JKHM3HH C IENBI0 oOecriedeHns 0e301macHOCTH
CBOETO 3/IOPOBBSI W 3J0POBBS OKPYXKAIOMINX IFOJEH, COONIOIEHUS] HOPM TPaMOTHOTO TIIOBEACHUS B
OKpy)KaroIied TPUPOAHON cpene, TOHUMaHWE HEOOXOAMMOCTH HWCIOJB30BAaHUS  JOCTH)KCHHU
COBpPEMEHHOU OMONOTHH ¥ OMOTEXHOJIOTHH TS PallMOHAIEHOTO ITPHPOIOTIONH30BAHNUS;

YMEHHE pelIaTh JJIEMEHTapHBIE TeHETHYECKHEe 3aJadd Ha MOHO- M TUTHOPHIHOE CKPEIINBaHUE,
CIIETUIEHHOE HACJIEJIOBAaHNE, COCTABIIATH CXEMbl MOHOTHOPHIHOTO CKpEIIMBAHWSA U TPENCKa3aHUs
HACJIEJOBaHUS IPU3HAKOB y OPTaHU3MOB;

YMEHHE BBITIONHATH JIA0OPATOPHBIE M MpaKTUIecKre padoThl, COOMOIaTh MpaBmia Mpu padoTe ¢
y49eOHBIM U TA00PATOPHBIM 000PYIOBaHUEM;

yMEHHE KPUTHYECKH OIICHHBATh M HWHTEPIPETUPOBATh HMH(OPMAIUIO OHOIOTHYECKOTO
COJIeprKaHusl, BKIIIOYAIONIYIO TICEBAOHAYYHBIE 3HAHMS W3 PA3IAYHBIX HCTOYHUKOB (CPEICTBA MacCOBOM
WH(GOPMAIH, HAYIHO-TIONMYJSIPHBIE MaTepHallbl), STHUECKHAE acleKThl COBPEMEHHBIX HCCIEIOBAHHUNA B
OMOJIOrMH, MEAULIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHHS, 0000MIass ONOIOTHIECKYIO
WH(GOPMAITUIO 3 HECKOJIBKUX NCTOYHUKOB, TPAMOTHO HCIIONE30BATh MIOHSATHIHEIN armapar OHOIOTHH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS ydeOHoro mpeamera «buomorus» 6 11 Knacce NOIKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMW O MECT€ M pOJIM OHOJIOTMM B CHCTEME HAydyHOrO 3HAHUs
€CTEeCTBEHHBIX HayK, B (DOPMHUpPOBaHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHPa U HAYYHOTO
MHUPOBO33PEHUS, O BKJAAE POCCHHCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH,
(GYHKIMOHAIEHOW TPAMOTHOCTH YeJIOBEKa ISl peIICHHsT )KU3HEHHBIX 33/1a4;

YMCHHME PAaCKpbIBaTh COJCpPXKAHME OWOJIOTMYECKMX TEPMHHOB M TIOHATHI: BUJ, MOIMYJIALKA,
TeHO(OH/I, SBOJIONMSA, IBIXKYIIHE CHIBI ((HaKTOpbl) SBOJIOLUH, MPHCIOCOOICHHOCTh OPTaHH3MOB,
BUI000pa30BaHKE, YKOJIOTHIECKUE (PaKTOPbI, SKOCHCTEMa, IPOLYIIEHTHI, KOHCYMEHTHI, PEIyIICHTHI, eI
MUTaHKS, YKOJIOTHYECKas MMpaMuia, OuoreoreHo3, ouochepa;

yYMEHHUE u3JaraTh OHOJIOTMYEcKue Teopud (dBotonMoHHas Teopusi Y. JlapBuHA, CHHTETHUYECKAs
TEOpHsI ABOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxoacrtsa K. M. Bapa, yepenoBanus
TJIaBHBIX HampaBieHui u nyteit sBomonun A. H. CeBepiioBa, yuenus o ouochepe B. . Bepuajackoro),
OIPEACIIATh I'paHUIbl UX TPUMECHUMOCTHU K )KUBBIM CUCTCMAM;

YMCHHE BJIaJICTh METOAAMH HAYYHOI'O IMO3HAHUA B 61/IOJ'IOFI/II/I: HaGJ’IIOI[eHI/Ie N OIIMCAHUC KUBBIX
CHUCTEM, MPOLECCOB U HBJ’IeHHﬁ, opraHuvsanusas W IIPOBCIACHUC GI/IOHOFI/I‘IGCKOI‘O OKCIICpUMCEHTA,
BBIABM)KCHUE THUIIOTE3bI, BBISABJICHHUE 3aBUCUMOCTU MCEXKAY HUCCICAYEMBIMU BCIMYHMHAMU, O6BHCHCHI/IC
IMMOJIYYCHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB, YMCHHEC [€JIaTb
BbIBOAbLI HA OCHOBAHHWH IOJYYCHHBIX PE3YJIbTATOB,

YMCHHE BBIACIATE CYIIECTBCHHBLIC IPU3HAKH CTPOCHUA 6I/IOHOFI/IT-IGCKI/IX O6’beKTOBZ BHUI0B,
TOITYJISIIIAN, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHWOTEONEHO30B W JKOCHCTEM, OCOOCHHOCTH
NPOLIECCOB:  HACIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOr0  OTOOpa,  BHA000pa3oBaHM,
NPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS JKOJIOTMYECKHX (PAaKTOpPOB Ha OpraHM3MBbI, IepeHoca
BEIIECTB M IIOTOKA HHEPrUM B SKOCHCTEMAaX, AHTPOIOICHHBIX H3MEHEHHH B OKOCHUCTEMaxX CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXMMUYECKUX LIUKIIOB B OHocdepe;

YMEHHUE IPUMEHSATh NOITy4YeHHbIE 3HAHUA [T OOBSICHEHUs] OMOIOTHUECKUX MPOILIECCOB U ABJICHUH,
JUIS IPUHATHUS MPAKTUYECKUX PELICHUH B MOBCETHEBHOM >KM3HHU C LEJIbI0 oOecredyeHus] 0e30MacHOCTH
CBOETO 3JI0POBbS M 3/0POBbS OKPYXKAIOLIMX JIOJEH, cOOMIOAEeHHs HOPM TIPaMOTHOTO IOBEICHHS B
OKpYy’Kalollle MpUPOAHOW cpene, MOHUMAaHHE HEOOXOOUMOCTH HCIOJIB30BAaHUS  JAOCTHKCHUH
COBpPEMEHHON OMOJIOTHH 171l PALIMOHAIBHOTO PUPOIOTIONBE30BAHNS;

YMEHHUE pelarh dJeMEeHTapHble OMOJOrHYecKHe 3a/1aui, COCTABIATh CXEMbl IIEPEHOCa BELIECTB U
9HEPIUy B dKOCHCTeMax (IIeTy MUTaHus);



YMEHHUE BBITIOIHATH JIA00OPATOPHBIE W MPaKTUYeCKue paboThl, cOOMI0aTh MpaBmia MpHu padoTe ¢
y4eOHBIM H JIa00paTOPHBIM 000PYIOBAHHEM;

YMEHUE KPHTUYCCKH OICHHBATh W HWHTEPIPETUPOBATh HHMOPMAIHIO  OHOIOTHYECKOTO
COJICPKaHUsI, BKIFOYAIONIYIO IICEBJIOHAYYHBIC 3HAHUS W3 Pa3NMYHBIX UCTOYHUKOB (CPENCTBA MAcCOBOMN
WHQOpPMAIUK, HAyYHO-TIOMYJISIPHBIC MaTepHaibl), paccMaTpUBAaTh IJIOOANBHBIE  3KOJOTHYECKHUE
MPOOIIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH TIO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIE NMMCHMEHHBIE W YCTHBIE COOOIIEHMs, 0000IIas OHOIOTHIECKYIO
WHQOPMAITUIO U3 HECKOIBKUX HCTOYHUKOB, IPAMOTHO HCIIOJIh30BATh MOHSITUIHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB H TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
b 2 1 0.5
HOJIOTHA Kak Hayka https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
K 1 0 0
HBBIC CHCTEMBL H X Oprafii3atii https://m.edsoo.ru/7f41¢292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 0 1 bubmorexa HOK
P https://m.edsoo.ru/7f41¢292
bubnunoreka LIOK
XK 7 1 0
HBHEACATCILHOCTD KICTR https://m.edsoo.ru/7f41¢292
Pa3smHOXkeHNe 1 MHANBUAYAIBHOE pa3BUTHE 4 0 | bubnunoreka LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
HacnencTBeHHOCTE M U3BMEHUYMBOCTh 9 | 15 bubnmorexa LIOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bu6nmorexa LIOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO YACOB 110 34 3 4

ITPOI'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

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
bubmuorexa [JOK
1 1 1
IBOIMOUHONHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HUMKHOBEHME U pa3BUTHE )KU3HU Ha 10 1 0.5 bubnnorexa [HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
1
3 Opranu3Mel H OKpyAkaiolas cpea > 0 https://m.edsoo.ru/7f41cc74
4 Coo01mecTBa U 9KOJOTHYECKUE CUCTEMBI 10 1 0 fgfg;if;saoggﬁ 41cc74
OBIIEE KOJIMYECTBO YACOB 110 34 3 ’5

IHPOI'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBO yacos
Ne Tema ypoka Konr - Hara DJeKTpPOHHBIE HU(POBBIE
n/n Bceero POILHBIE PAKTHICCKHE | ysyvuenns 00pa3oBaTe/IbHbIE PECYPChI
padoThI padoThI
Buonorus B cucreme Hayk. l\éleTom)I iI03HaHI/I$I KUBOU BuGmorexa LIOK
1 EII/)IIZE Zﬁfg'(ggiiznqecmﬂ padora Ne 1 0 0,5 https://m.edsoo.ru/863e¢6122
PASITHIHEIX METOLIOB HpH H3yHCHIH https://m.edsoo.ru/863e632a
OHMOJIOTUYECKUX OOBEKTOBY
2 Cmapmosbiii KOHmpOob. 1 1 0
3 Buonornueckue cucTeMsl, MPOLIECCH U UX U3YUYECHHE. 1 0 0 bubamorexa LIOK
’ https://m.eds00.ru/863¢6564
4 XuMHUUECKHUi cocTaB KileTkH. Boga u MuHepanbHble 1 0 0 bubnmorexa [IOK
conu https://m.edsoo.ru/863e674e
Bu6nuoreka IJOK
5 benku. CoctaB u cTpoeHne O€ITKOB 1 0 0 hitps-//m.eds00.ru/863¢6b72
®DepMeHTBI — OHOIOTUYECKUE KaTalu3aToPbI.
JlaGoparopnas padora Ne 1 «/3y4yenune Bbubnuorexa LIOK
6 . 1 0 0.5
KaTaJIMTHYECKON aKTUBHOCTH ()epMEHTOB (Ha https://m.edsoo.ru/863e6b72
nprUMepe aMUIIasbl WIH KaTauasbl)»
bubmuoreka IIOK
7 YraesomL. Jumugt ! 0 0 https://m.edsoo.ru/863e6870
bubmoreka IIOK
8 Hyxnennossie kucnotsl. ATO 1 0 0 hitps://m.edsoo.ru/863e6d5c
9 Hcropus u MeToapl n3yueHus KieTku. Kierounas | 0 0 Bbubmoreka [JOK
TEeOpUst https://m.eds00.ru/863e6e88
10 KieTka kak 1ieiocTHast )KuBasi CHCTEMa 1 0 0
1 CtpoeHue 3yKapHOTHUECKOM KileTKU. JJaboparopHas 1 0 0.5 Bbubnuroreka [IOK

pabota Ne 2 «M3yueHne cTpoeHHsI KIETOK paCTEHUMH,

https://m.edso0.ru/863e6{10



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

JKHBOTHBIX, I‘pI/I6OB nu 6aKTepI/If/'I noa MUKpPOCKOIIOM
Ha TOTOBBIX MHUKPOIIpCIapaTrax u ux OrucaHnuc»

https://m.edsoo.ru/863e716¢

bubmuoreka LIOK

12 OOMeH BelecTB WiIH METa00IN3M 0 https:/m.c dS(])_E).ru 1363e766c
bubmmoreka [JOK

13 Potocunres. Xemociires 0 https://m.edS(])_f).ru/863e7c98

. bubmuoreka LIOK

14 OnepreTHieckui 0bmen 0 https://m.edS(])_E).ru/863e7aae

15 Ilpomescymounwiti koumpons 0
JKu3HeHHbBI UK KIeTKH. Jlenenue KiaeTku. MuTo3.

16 Jlaboparopnas padota Ne 3 «HaOmonenue Murosa B 0.5 bubmmorexa [IOK
KJIETKaX KOHYMKa KOpEIIKa JTyKa Ha TOTOBBIX https://m.edsoo.ru/863e7dc4
MUKpOTIperapaTax»

17 buocunres Oenka. Peakiius MaTpu4HOTO CHHTE3a 0 bubmorexa HOK
https://m.eds00.1ru/863e796e
bubmuoreka IIOK

18 Tpascnsius — OnocuHTE3 OeNKa 0 hitps:/m.c dscl)_]é).ru 1363e796¢
bubmuoreka IIOK

19 HexneTtounbie pOpMBI )KU3HU — BUPYCHI 0 https:/m.e dscl)f).ru 136367540
bubmoreka IIOK

20 DopMBI pa3MHOKEHHS OPTaHU3MOB 0 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

. bubmuoreka IIOK

21 Meiios 0 https://m.edscl)f).ru/863e7f4a
OO0pazoBaHue U Pa3BUTHE MOJOBBIX KIIETOK.

” Omnonoteopenue. JlabopatopHast padota Ne 4 0.5 Bbubnuoreka [IOK
«HM3ydeHne cTpoeHus MOJIOBBIX KJIETOK HA TOTOBBIX https://m.eds00.ru/863e81b6
MUKpOIIpenapaTax»

23 WNHauBuayansHOE pa3BUTHE OPraHU3MOB 0 bubamorexa LIOK

https://m.edso00.ru/863e¢8436



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

I'enetuka — HayKa O HaCJICACTBCHHOCTU U

bubmuoreka LIOK

24 U3MEHYUBOCTH ! 0 https://m.edsoo.ru/863e8612

)5 3aKOHOMEPHOCTHU HaCJICIOBAHUS MPU3HAKOB. | 0 bubnuoreka [IOK
MoHoTHOpHIHOE CKPEIIHBAHIEC https://m.edsoo.ru/863e8878
JurnbpuaHoe ckpenuBanye. 3aKOH He3aBUCUMOTO bubmmoreka [JOK

26 1 0
HacJieI0OBaHUs PU3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOE HacJIeIOBaHKE MTPU3HAKOB.

7 Jlaboparopnas padota Ne 5 «M3ydenne pe3yabTaToB | 0.5 bubmoreka [JOK
MOHOTHOPHIHOTO U IUTHOPUIHOTO CKPEIIMBAHUS Y https://m.eds00.1u/863e8c60
Jp030( MBI HAa TOTOBBIX MUKPOTIpENapaTax»

73 I'eneruka nona. Hacnenoanue npu3Hakos, 1 0 bubmuoreka IIOK
CIETUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
N3menunBocth. HeHacneacTBeHHass U3MEHYUBOCTbD.

Jlaboparophas padora Ne 6. 3yuenue bubnuoreka [IOK

29 . 1 0.5
MOJU(PHUKAIIMOHHONW N3MEHYMBOCTH, TIOCTPOCHHE https://m.edsoo.ru/863e8efe
BapUALMOHHOIO psifa U BapUalOHHOW KPUBOM»

Hacnencreennas m3smenunBocTh. JlaboparopHas
30 pa60Taﬂ Ne 7. «Ananus MyTanui y npo3€)(bm11)51 Ha 1 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/863e8efe
TOTOBBIX MHKPOTIpENapaTax»

31 I'eneTnka yemoBeka 1 0 Bubmiorexa LIOK

https://m.edso00.ru/863e8d78

32 HUmoeoswlii konmpons 1 0
Cenekus Kak Hayka U mpouecc MeTonpl u Bu6nuoreka IJOK

33 . 1 0
JIOCTHKCHHS CEJICKIIMH PACTCHUH U )KHUBOTHBIX https://m.edsoo0.ru/863¢9214

34 BuotexHonorus kak oTpacib IPOU3BOJCTBA 1 0 bubamorexa LIOK

https://m.edso0.ru/863e¢9214
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 4



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

11 KJIACC

KoauuecTBO yacoB

DJIeKTpOHHBIe HU(POBbIE

Ne T Koutpons ~ Ilpakruuyec  [ara
eMa ypoka odpa3oBaTeJibHbIe
n/n Bcero HbIE KHe H3yveHust
pecypcbl
padoThI padoThI
DBoJonus 1 MeToAbl e€ u3yuenus. cropus bubnuoreka [IOK
1 . 1 0 0
Pa3BUTUS MPEACTABICHUN 00 YBOJIIOIUY. https://m.edsoo.ru/863ea20e
bubmuoreka IIOK
2 Bxoonoi 1 1 0
TOCHOU FOMMpoTny https://m.eds00.ru/863e9570
Bu6nuoreka IJOK
M 1
3 HIPOIBOIIOIHA 0 0 https://m.edsoo.ru/863e9cle
+ | snwmoie Tasoparopeas pabom e 1 cCpammeecie | 1 0 03 bimorera LIOK
H- paTopHas p i P ) https://m.eds00.ru/863¢99¢6
BHUJIOB 110 MOP(HOJIOTHUECKOMY KPHTEPHUIO)
5 JIBmokymime cuitel (ieMeHTapHbIe (haKTOPHI) | 0 0 bubmmorexa [IOK
3BOJIIOLIUU https://m.edsoo.ru/863e9da4
bubmuoreka IIOK
6 E i 0TO 1 0 0
CTECTBEHHIIT 0TOOP 1 ero GopMEI https://m.edso00.ru/863e9ed0
Pe3ynbTarhl 3BOJIOIMN: TPHUCTIOCOOICHHOCTh
. OpraHM3MOB U BHI000pazoBanue. JlabopaTtopHas | 0 0.5 Bubnuoreka [IOK
pabota Ne 2 «OnucaHue MpUCIOCOOICHHOCTH ' https://m.edsoo.ru/863e9fde
opraHusma u €€ OTHOCHUTEIBHOTO XapaKTepa
8 Hampasne AKpPO3BOJIIO 1 0 0 Bubmorexa LIOK
IIPAaBJICHHUA U ITYTU M BOJI nn
P Y P t https://m.edsoo.ru/863e9cle
9 HeobpatnuMocTh 2BOITIOIHH 1
10 UcTopus xun3an Ha 3emiie ¥ METO/BI €€ N3yUeHUs 1 0 0
11 ['unote3sl MPOUCXOXKIEHUS KUZHU HA 3eMIie 1 0 0 brbmmorera LIOK
P A https://m.edsoo.ru/863ea5a6
12 Pa3Burne xu3HN Ha 3emMIie 110 3paM U eprUoaaM 1 0 0 Bubmoreka [JOK



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

OCHOBHBIE 3Talbl YBOJIOIHUN PACTUTEILHOTO U
XKHUBOTHOTO Mupa. [IpakTudeckas padota Ne 1

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

bubmuoreka LIOK

13 «M3ydyeHne NCKOTTaeMbIX OCTATKOB PaCTeHHHA U 05 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUTCKIHSIX
14 Ipomesicymounsiii KOoHmpov 0 brbmnorexa LIOK
https://m.edsoo.ru/863ea48e
15 CoBpeMeHHasl CUCTEMa OPraHuYeCcKOro MUpa 0 Bubmiorexa LIOK
https://m.edsoo.ru/863eac2c
bubmmorexa [IOK
16 DBOIOIHS YeIIOBEeKa (aHTPOTIOTEHE3) 0 hitps:/m.c dscI)_E).ru 1363caddd
17 JBwkymue cuiibl (akTopsl) aHTpoNoreHesa 0
18 OCHOBHBIE CTaJFH YBOJIOLINH YEI0BEKa 0 bubamorexa LIOK
https://m.edsoo.ru/863eaea2
19 YenoBeueckue pachl ¥ IPUPOIHBIE aJanTaluu
YenoBeKa
20 OKoJorus Kak Hayka 0 Bubmiorexa LIOK
https://m.edsoo.ru/7f416720
21 Cpensl o0uTaHMsI U SKOJNIOTHIecKue HaKkTopbl 0 E;Ei;ﬁi?si(ﬁf 1363 cafec
AbuoTtnueckue paxtopsl. JlabopaTopHas padora Ne 3.
22| et weor oommasaa. TaGoptnipra paors -4 05 Eumionesa LIOK
«BnusiHUE cBeTa Ha POCT U Pa3BUTUE YSPEHKOB Biips, SE.cdso. 80eb] Oe
KoJIeyca
Bubmoreka [JOK
23 buomieckue daxropu 0 https://m.edS(I)lo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKH MOIYJISLIHH.
24 [Ipaktnueckas padora Ne 2 «Ilogcuér mioTHocTn 0.5

HONYJISILUNA Pa3HBIX BUJOB PACTEHUN»



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

bubmuoreka LIOK

25 Coo01ecTBa OpraHn3MoB — OHOIICHO3 1 0 hittps://m.edsoo.ru/863ebd6a
bubmuoreka LIOK
26 DKOJIOTUYECKUE CUCTEMBI (SKOCHCTEMBI) 1 0 https://m.cds0o.ru/863cbd6a
OCHOBHBIE MIOKA3aTENHM SKOCUCTEMBI. DKOJIOTHUCCKHE bu6nmoreka IJOK
27 . 1 0
nupamuel. CBolicTBa sKocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
bubmuoreka LIOK
28 TpHpOAHBIC SKOCHCTEMbI ! 0 https://m.edsoo.ru/863ebbse
79 A ; | 0 Bu6nuoreka IJOK
HIPOTIOTCHIHLIC SKOCHCTEME! https://m.edsoo.ru/863ebbse
30 Hmoezoeuvlii koumpons 1 0
Bu6nuoreka IJOK
31 b — 17100 3 1 0
rnocdepa — riaodampHas IKOCUCTeMa 3eMITH hitps:/m.eds0o.ru/863ebd 16
bubmuoreka LIOK
32 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOCHEPHI 1 0 https://m.cdsoo.rw/863¢bd 16
Bu6nuoreka IJOK
q 1
33 eoBevecTBO B Onocdepe 3emiu 0 hitps./m.edsoo.ru/863chale
34 Cocyl1iecTBoBaHHE MTPUPOJIBI U YEJIOBEYECTBA 1 0 bubmiorexa IOK
ym PHPOA https://m.edsoo.ru/863ebale
OBUIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ITaceunux B.B., Kamenckuit A.A., Py6nos A.M. u apyrue; nox pepakuueit Ilaceunuka B.B.,
buonorus, "Jluams okmzHu" (10-11) (bazoBbril)/ AxnuoHepHoe o00mecTBo —«l3maTenscTBO

<<HpOCBCHICHI/Ie))

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

e  ®decrtuBanp negarornyeckux uaei "OTKpbITHIN ypoK"
http://festival.1september.ru/articles/subjects/4

Yuurensckuit moprtan http://www.uchportal.ru/
3aByu.uH(DOttp://www.zavuch.info/

OTKpHITHIN KIace (ceTeBoe 00pa3oBaTellbHOE CO00IIEecTBO) http://www.openclass.ru/

Ilencoser.org http://pedsovet.org/

Certb TBOpUECKUX yuHTene http:/ www.it-n.ru/

Wurepuer nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHMs U HAYKH

http://www.fipi.ru [Topran ®UITN — DeaepanbHbIil HHCTUTYT MEIArOrMYECKUX U3MEPESHUN
http://www.ege.edu.ru [Topran EI'D (uadopmarimonnoit noanepxku EI'D)
http://www.probaege.edu.ru ITopran Enunblii ax3ameH

http://edu.ru/index.php ®enepansubiii nopran «Poccuiickoe 00pa3oBaHue»
http://www.infomarker.ru/top8. htmIRUSTEST.RU - denepanbHblii HEHTP TECTUPOBAHUS.

.http://www.pedsovet.org Becepoccuiickuii Uatepuer-Ilencoser


http://festival.1september.ru/articles/subjects/4
http://www.uchportal.ru/
http://www.openclass.ru/
http://pedsovet.org/
http://www.it-n.ru/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

e bubmuoreka [{OK https:/m.edsoo.ru/7f416720

e  Enunas xoyutekmws nupoBhIX 00pa3oBaTeNbHBIX pecypcoB tp://school-collection.edu.ru/
e  ®decrtuBanp negarorundeckux uuaei "OTKPHITEIN ypok". Pa3paboTku ypokoB o 6noorun

http://festival. I september.ru/subjects/

o Hudopmammonno-odpazosarensHbie pecypcsl (DLIUOP) ttp://feior.edu.ru

e B mupe xxuBoTHBIX http://www.worldofanimals.ru/

o  lleHTp OXpaHbl AWKOW MpUpos! http://www.biodiversity.ru/publications/
JKuBbie cymecTBa: 3NeKTpOHHAS HILTIOCTPUPOBaHHAs OHIuKIoneans http:// www.livt.net/

o  depepanbHbliil mopTan "Poccuiickoe obpazoBanue” http://www.edu.ru/

e llopran "UndopManimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B 00pa3oBaHnn"

http://www.ict.edu.ru/

e [Ipoekr Best 6momorns http://sbio.info/
e BuprtyanbHas oOpa3oBarenbHast 1abopatopus http://www.virtulab.net/index.php?option
=com_content view=section layout=blog id=7 Itemid=102

e CospemeHHbie ypoku Ononoruu http://biology-online.ru/

e  HudopmanmoHHO-cIIpaBOYHBIN pecypc 1o duonoruu http:// www.cellbiol.ru/

e Duuukionenus ¢iaopsl u dpayHsl http:/faunaflora.ru/39/

° [Ipuponosenenue 5 knacc BA® Ne77-231 12.10.2019
° DNEeKTPOHHBIE YPOKH U TECTHI B IKoJIe. DYHKIMH U cpefia OOUTaHUS )KUBOTHBIX

opraauzmoB. MIITP PO BA® Ne77-15 08.10.2022


https://m.edsoo.ru/7f416720
http://festival.1september.ru/subjects/
http://www.worldofanimals.ru/
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http://sbio.info/
http://biology-online.ru/
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